
Supplementary Information 

Table S1. Table of measured enzyme activities. 

Construct Assay Description Activity 

pRC41-4 (WT) crude +MV evolution assay 4.0 ± 0.8 (nmol H2) mg−1·min−1 
 crude −MV evolution assay 0.018 ± 0.004 (nmol H2) mg−1·min−1 

pCM012 (G1) crude +MV evolution assay 9.8 ± 1.1 (nmol H2) mg−1·min−1 
 crude −MV evolution assay 0.14 ± 0.03 (nmol H2) mg−1·min−1 

pIY087 (I1) crude +MV evolution assay 10.1 ± 1.7 (nmol H2) mg−1·min−1 
 crude −MV evolution assay 0.14 ± 0.05 (nmol H2) mg−1·min−1 

pIY088 (I2) crude +MV evolution assay 11.0 ± 3.1 (nmol H2) mg−1·min−1 
 crude −MV evolution assay 0.25 ± 0.05 (nmol H2) mg−1·min−1 

pIY089 (G2) crude +MV evolution assay 9.4 ± 0.9 (nmol H2) mg−1·min−1 
 crude −MV evolution assay 0.67 ± 0.19 (nmol H2) mg−1·min−1 

pIY099 (Δ15) crude +MV evolution assay 9.9 ± 4.1 (nmol H2) mg−1·min−1 
 crude −MV evolution assay 0.18 ± 0.06 (nmol H2) mg−1·min−1 

pIY098 (Δ22) crude +MV evolution assay 10.0 ± 1.8 (nmol H2) mg−1·min−1 
 crude −MV evolution assay 0.17 ± 0.02 (nmol H2) mg−1·min−1 

pIY107 (G1) Tandem-Purification +MV assay 2.09 ± 0.36 (μmol H2) mg−1·min−1 
 Tandem-Purification −MV assay 12.1 ± 2.2 (nmol H2) mg−1·min−1 
 Relative −MV/+MV activity 5.8 ± 1.4 × 10−3 

pIY108 (G2) Tandem-Purification +MV assay 0.40 ± 0.05 (μmol H2) mg−1·min−1 
 Tandem-Purification −MV assay 9.2 ± 2.2 (nmol H2) mg−1·min−1 
 Relative −MV/+MV activity 2.3 ± 0.6 × 10−2 

pIY109 (G1-Fd) Tandem-Purification +MV assay 0.85 ± 0.05 (μmol H2) mg−1·min−1 
 Tandem-Purification −MV assay 7.8 ± 0.9 (nmol H2) mg−1·min−1 
 Relative −MV/+MV activity 9.1 ± 1.2 × 10−3 

pIY110 (G2-Fd) Tandem-Purification +MV assay 0.70 ± 0.07 (μmol H2) mg−1·min−1 
 Tandem-Purification −MV assay 37.1 ± 9.6 (nmol H2) mg−1·min−1 
 Relative −MV/+MV activity 5.3 ± 1.4 × 10−2 

pIY094  
(G2, E217Q) * 

crude +MV evolution assay 2.0 ± 0.2 (nmol H2) mg−1·min−1 

pIY038 (T7, G1) * crude +MV evolution assay 8.5 ± 1.4 (nmol H2) mg−1·min−1 
 crude −MV evolution assay 0.25 ± 0.06 (nmol H2) mg−1·min−1 

 
crude +MV evolution assay  

(included pACYC empty vector) 
5.6 ± 0.2 (nmol H2) mg−1·min−1 

pIY042  
(T7, ALL+) * 

crude +MV evolution assay  
(included pACYC empty vector) 

0.15 ± 0.05 (nmol H2) mg−1·min−1 

pIY062  
(T7, DDE) * 

crude +MV evolution assay 6.8 ± 0.86 (nmol H2) mg−1·min−1 

 crude −MV evolution assay 0.34 ± 0.05 (nmol H2) mg−1·min−1 

pIY063  
(T7, DDE, 

E261K, I1) * 
crude +MV evolution assay 6.1 ± 0.6 (nmol H2) mg−1·min−1 

 crude −MV evolution assay 0.17 ± 0.02 (nmol H2) mg−1·min−1   
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Table S1. Cont. 

Construct Assay Description Activity 

pIY068  
(T7, DDE, 

E261K, I2) * 
crude +MV evolution assay 7.6 ± 4.2 (nmol H2) mg−1·min−1 

 crude −MV evolution assay 0.54 ± 0.08 (nmol H2) mg−1·min−1 

pIY069  
(T7, DDE, 

E261K, G2) * 
crude +MV evolution assay 7.1 ± 2.2 (nmol H2) mg−1·min−1 

 crude −MV evolution assay 1.2 ± 0.1 (nmol H2) mg−1·min−1 

pIY070  
(T7, DDE, I1) * 

crude +MV evolution assay 11.0 ± 1.1 (nmol H2) mg−1·min−1 

 crude −MV evolution assay 0.33 ± 0.1 (nmol H2) mg−1·min−1 

pIY071  
(T7, DDE, G2) * 

crude +MV evolution assay 8.9 ± 1.7 (nmol H2) mg−1·min−1 

 crude −MV evolution assay 0.65 ± 0.05 (nmol H2) mg−1·min−1 

Asterisked constructs are not presented in figures but are referenced in the main text. 

Table S2. List of Primers used in this study. 

Name Description Sequence 

IY170HynSF 
forward primer upstream of the 

BamHI enzyme site in hynS 
GTATTATTGCCATCGGTACC 

IY171HynSR 
reverse primer downstream of 
the AgeI enzyme site in hynL 

CGAGTGATAGGATCGACGAC 

IY100p18F pUC18 Forward primer 
AAAAGCAGCTTTTACCAAGCCCGTAATCATG
GTCATAGCTGTTTC 

IY100p18R pUC18 Reverse primer 
GAGATCAGGGAAACGCTTAAACCACTGGCCG
TCGTTTTAC 

IY102FdR1PF D216R, E217K Forward 
GTTTAAGCGTTTCCCTGATCTCCGGAAGTTAC
AACGCCCACTCGC 

IY103FdR1PR D216R, E217K Reverse GAGATCAGGGAAACGCTTAAAC 

IY104FdR2PF E227K, D231R Forward 
GCCCACTCGCTTTTTTTGGTAAGAGCATCTGC
CGGAGCATCCATGACAGATGTTATCG 

IY105FdR2PR E227K, D231R Reverse ACCAAAAAAAGCGAGTGGGC 

IY106FdR3PF E240K Forward 
GTTATCGACGCCCATTTTTTAAGCAACGTAA
ATTTGCAAAATCG 

IY107FdR3PR E240K Reverse AAAAAATGGGCGTCGATAAC 

IY108FdR4PF E261K Forward CTTGGTTGTAAAGGGCCC 

IY109FdR4PR E261K Reverse 
GGGCCCTTTACAACCAAGCTTGAACAAACAC
CACCCATT 

IY110FdR5PF E268K Forward ACCTTTAACGCATGTGCAAC 

IY111FdR5PR E268K Reverse 
GTTGCACATGCGTTAAAGGTCTTGGGCCCTTT
ACAACCAAG 

IY112FdR6PF 
E297K, D299R, D302R 

Forward 
AAAAGCAGCTTTTACCAAGCC   
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Table S2. Cont. 

Name Description Sequence 

IY113FdR6PR 
E297K, D299R, D302R 

Reverse 
GGCTTGGTAAAAGCTGCTTTTCCGCCAGAAC
CGGGGCTTAGAGCAACCAAGACACGG 

IY600DDDEF ΔDDE forward GGGGCAAAAAATGGGTGGTG 

IY601DDDER ΔDDE reverse 
CACCACCCATTTTTTGCCCCAAACGATTTTGC
AAATTTACGTTG 

IY602Mut2F 
ΔDDE I1 (E261K E268Q) 

forward 
AAACTTGGTTGTAAAGGGCCCCAAACCTTTA
ACGCATGTGCAACGGT 

IY603Mut2R 
ΔDDE I1 (E261K E268Q) 

reverse 
TTGGGGCCCTTTACAACCAAGTTTGAACAAA
CACCACCCATTTTTTG 

IY664Rd2F I1 (E261Q E268Q) forward 
CAACTTGGTTGTAAAGGGCCCCAAACCTTTA
ACGCATGTGCAACGGT 

IY665Rd2R I1 (E261Q E268Q) reverse 
TTGGGGCCCTTTACAACCAAGTTGGAACAAA
CACCACCCATTTTTTG 

IY630Rd3Mut1F I2/G2 common forward GATGTTATCGACGCCCATTTTTT 

IY631Rd3Mut1R I2 (E227Q) reverse 
AAAAAATGGGCGTCGATAACATCTGTCACAG
ATGCTTTGACCAAAAAAAGCGAGTGGG 

IY633Rd3Mut2R G2 (E227Q D231H) reverse 
AAAAAATGGGCGTCGATAACATCTGTGACAG
ATGCTTTGACCAAAAAAAGCGAGTGGG 

IY720E240QF E240Q forward 
CAGATGTTATCGACGCCCATTTTTTCAGCAAC
GTAAATTTGCAAAATC 

IY721E240QR E240Q reverse CTGAAAAAATGGGCGTCGATAACATCT 

IY743dCR HynS CTΔ22 reverse 
GATAGGATCGACGACTAACCGGTTGTTACTT
GCTGTATTTTCCATGAGCCTTGCCTATTATCT
TAGGCTTGGTAAAAGCTGCTTTTATCC 

IY747dC2R HynS CTΔ15 reverse 
GTGATAGGATCGACGACTAACCGGTTGTTAC
TTGCTGTATTTTCCATGAGCCTTGCCTATTAT
CTTATTTGTACCACTCCCATGGACCCA 

IY699HHisR His6-HynL reverse 
GAGTGATAGGATCGACGACTAACCGGTTGTT
ACTTGCTGTATTTTCTGCGTGATGGTGGTGGT
GATGTGCCATGAGCCTTGCCTATTATC 

IY667HynSR HynSΔ22-linker-PetF reverse 
CCAGCACCACCGCCAGAACCGCCACCTGAGT
TTTTCCCAGCATGCTTCTG 

IY747PetFR 
PetF-strep-(hynSL intergenic 

region) reverse 

GAGCCTTGCCTATTATCTTATTTTTCGAACTG
CGGGTGGGACCAAGCGCTACGGTAGAGGTCT
TCTTCTTTGTGGGTTTCGATCGTCAC 

IY668PetFF PetF forward primer 
CGGTTCTGGCGGTGGTGCTGGTGGTGGCTCT
GGTGGCGGTGCAACCTACAAGGTTACGCT 

P1 Used for assembly of pRC41-4 
CGGATGGCCTTTTTGCGTTTCTACTACTAGTT
GACAATTAATCATCCGGCTCGTATAATGTGT
GGAATTGTGAGCGGATA 

P2 Used for assembly of pRC41-4 
TTGTAAAACGACGGCCAGTGAATTCTAGTAT
TTCTCCTCTTTCTAGTATGTGTGAAATTGTTA
TCCGCTCACAATTCCACA   
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Table S2. Cont. 

Name Description Sequence 

T1 Used for assembly of pRC41-4 
AACAGCTATGACCATGATTACGCCACATGCG
AGAGTAGGGAACTG 

T2 Used for assembly of pRC41-4 
GATGATTAATTGTCAACTAGTAGTAGAAACG
CAAAAAGGCC 

AMR-1 Used for assembly of pRC41-4 
GAATTCGAGCTCAAGGAGGAATAACATATGC
ATGCGAGAGTAGGGAACTG 

AMR1-2 Used for assembly of pRC41-4 
AtgccggtactgccgggcctcttgcgggatCATGCGAGAGTA
GGGAACTG 

AMR-2 Used for assembly of pRC41-4 
CAAAAAGCCGCTACCAATAATGGAAGCCATC
TAGTATTTCTCCTCTTTCTAGTATGTGTG 

AMR-3 Used for assembly of pRC41-4 
CACACATACTAGAAAGAGGAGAAATACTAG
ATGGCTTCCATTATTGGTAGC 

AMR3-2RBS-F Used for assembly of pRC41-4 
CAATTTCACACAGGAAACAGACCATGGAggag
gaactagATGGCTTCCATTATTGGTAGC 

AMR-4 Used for assembly of pRC41-4 
TGATGCCTGGCAGTTCCCTACTCTCGCATGTT
AGCTATGAGGTGCTGGAATT 

AMR-12 Used for assembly of pRC41-4 
TGATGCCTGGCAGTTCCCTACTCTCGCATGTC
AATCCTCCTTAGCCGTTT 

AMR-13 Used for assembly of pRC41-4 
TCTTCTGATGAAACGGCTAAGGAGGATTGAC
ATGCGAGAGTAGGGAACTG 

AMR-14  
CGCCATTTCAATCCTCCTTAGCCGTTTCATCT
AGTATTTCTCCTCTTTCTAGTATGTGTG 

AMR-15  
CACACATACTAGAAAGAGGAGAAATACTAG
ATGAAACGGCTAAGGAGGAT 

AMR20-3  
CCGGCCACGATGCGTCCGGCGTAGAGGATCT
TAACGAACTTTTAGACGCAAAC 

AMR20-4  
TGTTATTCCTCCTTGAGCTCGATTAACGAACT
TTTAGACGCAAAC 

AMR-22  
AATGACTTTCATGGGGATAGCGAGACACATC
TAGTATTTCTCCTCTTTCTAGTATGTGTG 

AMR-23  
CACACATACTAGAAAGAGGAGAAATACTAG
ATGTGTCTCGCTATCCCCA 

AMR-32  
TGATGCCTGGCAGTTCCCTACTCTCGCATGTT
AGACTCCGCTATTTTGTAACGA 

AMR-33  
TCTCAGTCGTTACAAAATAGCGGAGTCTAAC
ATGCGAGAGTAGGGAACTG 

AMR-34  
GTCTCTTAGCAACGATTCAACACTGTACATCT
AGTATTTCTCCTCTTTCTAGTATGTGTG 

AMR-35  
CACACATACTAGAAAGAGGAGAAATACTAG
ATGTACAGTGTTGAATCGTTGCTA 

AMR-44  
TGCATGCCTGCAGGTCGACTCTAGAGGATCT
CAGCAGATCCTTGGAAGC 
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Table S3. List of Plasmids used in this study. 

Plasmid Description Construction Notes 

pRC41-4 
WT hydrogenase,  
4× TRC-driven 

See Methods section 

pCM012 
G1 hydrogenase,  
4× TRC-driven 

BamHI/AgeI digest of pRC41-4, gibson assembly with 
IY170HynSF/IY171HynSR amplicon of pIY007 Reference: [12] 

pIY038 G1 hydrogenase, T7-driven See reference: [12] 

pIY041 
HynS C-terminus  

inserted into pUC19 
SmaI digest of pUC19, blunt-end ligation with 
IY170HynSF/IY171HynSR amplicon of pIY007 

pIY042 
ALL+ substitutions in 
pUC19 insert of HynS 

Three-stage PCR:  
stage 1:  
IY170HynSF, IY103FdR1PR;  
IY102FdR1PF, IY107FdR3PR;  
IY106FdR3PF, IY111FdR5PR;  
IY110FdR5PF, IY171HynSR amplicons of pIY041  
stage 2:  
IY170HynSF, IY105FdR2PR;  
IY104FdR2PF, IY109FdR4PR;  
IY108FdR4PF, IY113FdR6PR;  
IY112FdR6PF, IY171HynSR amplicons of pIY041  
stage 3:  
IY170HynSF, IY171HynSR amplicons of stage 2 amplicons, 
IY100p18F/IY100p18R amplicons of pIY041 gibson assembly 
of stage 3 amplicons 

pIY043 

ALL+, T7-driven.  
This construct is essentially 
pIY038 with the following 

substitutions: D224R, 
E225K, E235K, D239R, 
E248K, E269K, E276K, 
E305K, D307R, D310R 

BamHI/AgeI digest of pIY038, gibson assembly with 
IY170HynSF/IY171HynSR amplicon of pIY042 

pIY062 G1, DDE, T7-driven 
BamHI/AgeI digest of pIY038, gibson assembly with 
IY170HynSF, IY601DDDER; IY600DDEF, IY171HynSR  
amplicons of pIY038 

pIY063 I1, DDE, E261K, T7-driven 
BamHI/AgeI digest of pIY038, gibson assembly with 
IY170HynSF, IY603Mut2R; IY602Mut2F, IY171HynSR 
amplicons of pIY062 

pIY068 I2, DDE, E261K, T7-driven 
BamHI/AgeI digest of pIY038, gibson assembly with 
IY170HynSF, IY631Rd3Mut1R; IY630Rd3Mut1F, 
IY171HynSR amplicons of pIY063 

pIY069 G2, DDE, E261K, T7-driven 
BamHI/AgeI digest of pIY038, gibson assembly with 
IY170HynSF, IY633Rd3Mut2R; IY630Rd3Mut1F, 
IY171HynSR amplicons of pIY063 

pIY070 I1, DDE, T7-driven 
BamHI/AgeI digest of pIY038, gibson assembly with 
IY170HynSF, IY665Rd2R; IY664Rd2F, IY171HynSR 
amplicons of pIY062 
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Table S3. Cont. 

Plasmid Description Construction Notes 

pIY071 G2, DDE, T7-driven 
BamHI/AgeI digest of pIY038, gibson assembly with 
IY170HynSF, IY633Rd3Mut2R; IY630Rd3Mut1F, 
IY171HynSR amplicons of pIY070 

pIY087 I1, 4× TRC-driven 
BamHI/AgeI digest of pCM012, gibson assembly with 
IY170HynSF, IY665Rd2R; IY664Rd2F, IY171HynSR 
amplicons of pCM012 

pIY088 I2, 4× TRC-driven 
BamHI/AgeI digest of pCM012, gibson assembly with 
IY170HynSF, IY631Rd3Mut1R; IY630Rd3Mut1F, 
IY171HynSR amplicons of pIY087 

pIY089 G2, 4× TRC-driven 
BamHI/AgeI digest of pCM012, gibson assembly with 
IY170HynSF, IY633Rd3Mut2R; IY630Rd3Mut1F, 
IY171HynSR amplicons of pIY087 

pIY094 G2, E240Q, 4× TRC-driven 
BamHI/AgeI digest of pCM012, gibson assembly with 
IY170HynSF, IY721E240QR; IY720E240QF, IY171HynSR 
amplicons of pIY089 

pIY098 
G1, HynS CTΔ22,  

4× TRC-driven 
BamH1/AgeI digest of pCM012, gibson assembly with 
IY170HynSF, IY743dCR amplicon of pRC41-4 

pIY099 
G1, HynS CTΔ15,  

4× TRC-driven 
BamH1/AgeI digest of pCM012, gibson assembly with 
IY170HynSF, IY747dCR amplicon of pRC41-4 

pIY107 
G1, HynS-strep, His6-HynL, 

4× TRC-driven 

BamH1/AgeI digest of pCM012, gibson assembly with 
IY170HynSF, IY699HHisR amplicon of pIY086. Please see 
[12] 

pIY108 
G2, HynS-strep, His6-HynL, 

4× TRC-driven 

BamH1/AgeI digest of pCM012, gibson assembly with 
IY170HynSF, IY665Rd2R amplicon of pIY089 and 
IY664Rd2F, IY171HynSR amplicon of pIY107 

pIY109 
G1, HynS  

CTΔ22::PetF-strep,  
His6-HynL, 4× TRC-driven 

BamH1/AgeI digest of pCM012, gibson assembly with two-
stage PCR amplicon.  
stage 1:  
IY170HynSF, IY667HynSR amplicon of pRC41-4;  
IY668PetFF, IY747PetFR amplicon of S. elongatus gDNA  
stage 2:  
IY170HynSF,  IY699HHisR amplicon of both  
stage 1 amplicons  

pIY110 
G2, HynS  

CTΔ22::PetF-strep,  
His6-HynL, 4× TRC-driven 

BamH1/AgeI digest of pCM012, gibson assembly with two-
stage PCR amplicon  
stage 1:  
IY170HynSF, IY667HynSR amplicon of pIY089;  
IY668PetFF, IY747PetFR amplicon of S. elongatus gDNA.  
stage 2:  
IY170HynSF, IY699HHisR amplicon of both  
stage 1 amplicons 

Full sequences are available in supplemental file sequences.gbk, pRC41-4 is availaible in reference [12]. 
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LOCUS       pCM012     19895 bp    DNA     circular UNA 10-Jul-2010 
DEFINITION   
FEATURES             Location/Qualifiers 
     rep_origin      1..589 
                     /label=oriV 
     misc_feature    complement(773..913) 
                     /feature_type="Transfer Origin" 
                     /label=oriT 
     Region          1060..1908 
                     /label=NSI-up 
     CDS             2682..3622 
                     /cds_type=ORF 
                     /label=SpSm 
     terminator      3882..3978 
                     /label=T4t 
     CDS             4302..5384 
                     /cds_type=ORF 
                     /label=lacI 
     promoter        5616..5678 
                     /label=PTRC 
     CDS             5706..6824 
                     /cds_type=ORF 
                     /label=orf2 
     CDS             6839..7393 
                     /cds_type=ORF 
                     /label=hynD 
     CDS             7390..7824 
                     /cds_type=ORF 
                     /label=hupH 
     terminator      complement(7825..8075) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        8076..8138 
                     /label=PTRC 
     CDS             8163..9161 
                     /cds_type=ORF 
                     /label=hynS 
     mutation        8850..8852 
                     /label=H238C 
     mutation        9015..9017 
                     /label=P293C 
     RBS             9165..9170 
                     /label=hynL-RBS 
     CDS             9179..11056 
                     /cds_type=ORF 
                     /label=hynL 
     terminator      complement(11109..11359) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
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                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        11360..11422 
                     /label=PTRC 
     CDS             11465..11674 
                     /cds_type=ORF 
                     /label=hypC 
     CDS             11658..12053 
                     /cds_type=ORF 
                     /label=hypA 
     CDS             12043..12789 
                     /cds_type=ORF 
                     /label=hypB 
     terminator      complement(12790..13040) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        13041..13103 
                     /label=PTRC 
     CDS             13128..14261 
                     /cds_type=ORF 
                     /label=hypD 
     CDS             14261..16567 
                     /cds_type=ORF 
                     /label=hypF 
     CDS             16567..17619 
                     /cds_type=ORF 
                     /label=hypE 
     terminator      complement(17829..18079) 
                     /label=rrnBt 
     Region          18159..19171 
                     /label=NSI-dn 
ORIGIN 
        1 TTGAGATCCT TTTTTTCTGC GCGTAATCTG CTGCTTGCAA ACAAAAAAAC CACCGCTACC 
       61 AGCGGTGGTT TGTTTGCCGG ATCAAGAGCT ACCAACTCTT TTTCCGAAGG TAACTGGCTT 
      121 CAGCAGAGCG CAGATACCAA ATACTGTCCT TCTAGTGTAG CCGTAGTTAG GCCACCACTT 
      181 CAAGAACTCT GTAGCACCGC CTACATACCT CGCTCTGCTA ATCCTGTTAC CAGTGGCTGC 
      241 TGCCAGTGGC GATAAGTCGT GTCTTACCGG GTTGGACTCA AGACGATAGT TACCGGATAA 
      301 GGCGCAGCGG TCGGGCTGAA CGGGGGGTTC GTGCACACAG CCCAGCTTGG AGCGAACGAC 
      361 CTACACCGAA CTGAGATACC TACAGCGTGA GCTATGAGAA AGCGCCACGC TTCCCGAAGG 
      421 GAGAAAGGCG GACAGGTATC CGGTAAGCGG CAGGGTCGGA ACAGGAGAGC GCACGAGGGA 
      481 GCTTCCAGGG GGAAACGCCT GGTATCTTTA TAGTCCTGTC GGGTTTCGCC ACCTCTGACT 
      541 TGAGCGTCGA TTTTTGTGAT GCTCGTCAGG GGGGCGGAGC CTATGGAAAA ACGCCAGCAA 
      601 CGCGGCCTTT TTACGGTTCC TGGCCTTTTG CTGGCCTTTT GCTCACATGT TCTTTCCTGC 
      661 GTTATCCCCT GATTCTGTGG ATAACCGTAT TACCGCCTTT GAGTGAGCTG ATACCGCTCG 
      721 CCGCAGCCGA ACGACCGAGC GCAGCGAGTC AGTGAGCGAG GAAGCGGAAG AGCGCCTGAT 
      781 GCGGTATTTT CTCCTTACGC ATCTGTGCGG TATTTCACAC CGCATATGGT GCACTCTCAG 
      841 TACAATCTGC TCTGATGCCG CATAGTTAAG CCAGTATACA CTCCGCTATC GCTACGTGAC 
      901 TGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
      961 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
     1021 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGGATA TCCGGCAGCC GGCGGAGCGC 
     1081 TGCTTTCTTG GCAAGCGGTC GCCAGCCCCA ACGCCAGGGC TGCCAGCCCG AAACAGCGGG 
     1141 GCAAGGCAGC TTGGAAGGGC GATCGCAGCA CGGGCATGGC AATGTCTCTC TGAAGGAATG 
     1201 CAGACCTTAT TCGTACAGCC AGGGTTGAAT CGTGGGGGTC CAATCACTTA GCTCTGCTGG 
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     1261 GCTAAACCAG AGAGCAATTT CCTGTTGTGC TGTTTCGATT GCATCCGAGC CATGGATGAT 
     1321 GTTGCGGCCA ATATTGACAC CAAAATCACC ACGGATGGTG CCCGGTTCTG CCGTCAGCGG 
     1381 ATTGGTAGCG CCGATCAACT TGCGAGCAGC CGCCACAACG CCTTCGCCTT CCAAGACGAT 
     1441 CGCCACGATC GGCCCAGAGG TGATGAACTC GACGAGGCCA TTGAAGAAGG GGCGCTCGCG 
     1501 GTGGACAGCA TAGTGCTGTT CGGCCAGCTC GCGACTGGGC TTCAGCTGCT TTAGGCCCAC 
     1561 CAGTTTGAAG CCTTTTTGCT CAAAGCGGCC GATGATCGTA CCGACCAAAC CCCGCTGAAC 
     1621 GCCATCGGGC TTGATGGCAA TAAATGTGCG TTCCACAGAC ATCTAGATAG TCCTCAAGAC 
     1681 GAGGCAAGCA TTGAGCTTGC CTTCCTATGG TTCGGGATCA CTGGGATTCT TGACAAGCGA 
     1741 TCGCGGTCAC ATCGCTATCT CTTAGGACTT CGCAGCGGGC GAGTCGGATT GACCCGGTAG 
     1801 GGATTTCGCC AGATCAATGC CCGTGGTTTG TTTCAGCTTC TCCAGCAAGC TAGCGATTTG 
     1861 GGTAGCGCTG CCTTCCCCTT CGCCAATCAC AGTGATCGAC TCCACGTCGA TATCTGGCAC 
     1921 GGTGCCTGAA AGCGTGACGA GCAGGGACTC GAAGCTTGCA TGCCTGCAGG TCGACTCTAG 
     1981 AGCTTTATGC TTGTAAACCG TTTTGTGAAA AAATTTTTAA AATAAAAAAG GGGACCTCTA 
     2041 GGGTCCCCAA TTAATTAGTA ATATAATCTA TTAAAGGTCA TTCAAAAGGT CATCCACCGG 
     2101 ATCAATTCCC CTGCTCGCGC AGGCTGGGTG CCAAGCTCTC GGGTAACATC AAGGCCCGAT 
     2161 CCTTGGAGCC CTTGCCCTCC CGCACGATGA TCGTGCCGTG ATCGAAATCC AGATCCTTGA 
     2221 CCCGCAGTTG CAAACCCTCA CTGATCCGCA TGCCCGTTCC ATACAGAAGC TGGGCGAACA 
     2281 AACGATGCTC GCCTTCCAGA AAACCGAGGA TGCGAACCAC TTCATCCGGG GTCAGCACCA 
     2341 CCGGCAAGCG CCGCGACGGC CGAGGTCTTC CGATCTCCTG AAGCCAGGGC AGATCCGTGC 
     2401 ACAGCACCTT GCCGTAGAAG AACAGCAAGG CCGCCAATGC CTGACGATGC GTGGAGACCG 
     2461 AAACCTTGCG CTCGTTCGCC AGCCAGGACA GAAATGCCTC GACTTCGCTG CTGCCCAAGG 
     2521 TTGCCGGGTG ACGCACACCG TGGAAACGGA TGAAGGCACG AACCCAGTGG ACATAAGCCT 
     2581 GTTCGGTTCG TAAGCTGTAA TGCAAGTAGC GTATGCGCTC ACGCAACTGG TCCAGAACCT 
     2641 TGACCGAACG CAGCGGTGGT AACGGCGCAG TGGCGGTTTT CATGGCTTGT TATGACTGTT 
     2701 TTTTTGGGGT ACAGTCTATG CCTCGGGCAT CCAAGCAGCA AGCGCGTTAC GCCGTGGGTC 
     2761 GATGTTTGAT GTTATGGAGC AGCAACGATG TTACGCAGCA GGGCAGTCGC CCTAAAACAA 
     2821 AGTTAAACAT CATGAGGGAA GCGGTGATCG CCGAAGTATC GACTCAACTA TCAGAGGTAG 
     2881 TTGGCGTCAT CGAGCGCCAT CTCGAACCGA CGTTGCTGGC CGTACATTTG TACGGCTCCG 
     2941 CAGTGGATGG CGGCCTGAAG CCACACAGTG ATATTGATTT GCTGGTTACG GTGACCGTAA 
     3001 GGCTTGATGA AACAACGCGG CGAGCTTTGA TCAACGACTT TTGGAAACTT CGGCTTCCCC 
     3061 TGGAGAGAGC GAGATTCTCC GCGCTGTAGA AGTCACCATT GTTGTGCACG ACGACATCAT 
     3121 TCCGTGGCGT TATCCAGCTA AGCGCGAACT GCAATTTGGA GAATGGCAGC GCAATGACAT 
     3181 TCTTGCAGGT ATCTTCGAGC CAGCCACGAT CGACATTGAT CTGGCTATCT TGCTGACAAA 
     3241 AGCAAGAGAA CATAGCGTTG CCTTGGTAGG TCCAGCGGCG GAGGAACTCT TTGATCCGGT 
     3301 TCCTGAACAG GATCTATTTG AGGCGCTAAA TGAAACCTTA ACGCTATGGA ACTCGCCGCC 
     3361 CGACTGGGCT GGCGATGAGC GAAATGTAGT GCTTACGTTG TCCCGCATTT GGTACAGCGC 
     3421 AGTAACCGGC AAAATCGCGC CGAAGGATGT CGCTGCCGAC TGGGCAATGG AGCGCCTGCC 
     3481 GGCCCAGTAT CAGCCCGTCA TACTTGAAGC TAGACAGGCT TATCTTGGAC AAGAAGAAGA 
     3541 TCGCTTGGCC TCGCGCGCAG ATCAGTTGGA AGAATTTGTC CACTACGTGA AAGGCGAGAT 
     3601 CACCAAGGTA GTCGGCAAAT AATGTCTAAC AATTCGTTCA AGCCGACGCC GCTTCGCGGC 
     3661 GCGGCTTAAC TCAAGCGTTA GATGCACTAA GCACATAATT GCTCACAGCC AAACTATCAG 
     3721 GTCAAGTCTG CTTTTATTAT TTTTAAGCGT GCATAATAAG CCCTACACAA ATTGGGAGAT 
     3781 ATATCATGAA AGGCTGGCTT TTTCTTGTTA TCGCAATAGT TGGCGAAGTA ATCGCAACAT 
     3841 CCGCATTAAA ATCTAGCGAG GGCTTTACTA AGCTGATCCG GTGGATGACC TTTTGAATGA 
     3901 CCTTTAATAG ATTATATTAC TAATTAATTG GGGACCCTAG AGGTCCCCTT TTTTATTTTA 
     3961 AAAATTTTTT CACAAAACGG TTTACAAGCA TACTAGAGGA TCGGCGGCCG CGGATCTGGG 
     4021 CCGCGGGTCA TGGCTGCGCC CCGACACCCG CCAACACCCG CTGACGCGCC CTGACGGGCT 
     4081 TGTCTGCTCC CGGCATCCGC TTACAGACAA GCTGTGACCG TCTCCGGGAG CTGCATGTGT 
     4141 CAGAGGTTTT CACCGTCATC ACCGAAACGC GCGAGGCAGC AGATCAATTC GCGCGCGAAG 
     4201 GCGAAGCGGC ATGCATTTAC GTTGACACCA TCGAATGGTG CAAAACCTTT CGCGGTATGG 
     4261 CATGATAGCG CCCGGAAGAG AGTCAATTCA GGGTGGTGAA TGTGAAACCA GTAACGTTAT 
     4321 ACGATGTCGC AGAGTATGCC GGTGTCTCTT ATCAGACCGT TTCCCGCGTG GTGAACCAGG 
     4381 CCAGCCACGT TTCTGCGAAA ACGCGGGAAA AAGTGGAAGC GGCGATGGCG GAGCTGAATT 
     4441 ACATTCCCAA CCGCGTGGCA CAACAACTGG CGGGCAAACA GTCGTTGCTG ATTGGCGTTG 
     4501 CCACCTCCAG TCTGGCCCTG CACGCGCCGT CGCAAATTGT CGCGGCGATT AAATCTCGCG 
     4561 CCGATCAACT GGGTGCCAGC GTGGTGGTGT CGATGGTAGA ACGAAGCGGC GTCGAAGCCT 
     4621 GTAAAGCGGC GGTGCACAAT CTTCTCGCGC AACGCGTCAG TGGGCTGATC ATTAACTATC 
     4681 CGCTGGATGA CCAGGATGCC ATTGCTGTGG AAGCTGCCTG CACTAATGTT CCGGCGTTAT 
     4741 TTCTTGATGT CTCTGACCAG ACACCCATCA ACAGTATTAT TTTCTCCCAT GAAGACGGTA 
     4801 CGCGACTGGG CGTGGAGCAT CTGGTCGCAT TGGGTCACCA GCAAATCGCG CTGTTAGCGG 
     4861 GCCCATTAAG TTCTGTCTCG GCGCGTCTGC GTCTGGCTGG CTGGCATAAA TATCTCACTC 
     4921 GCAATCAAAT TCAGCCGATA GCGGAACGGG AAGGCGACTG GAGTGCCATG TCCGGTTTTC 
     4981 AACAAACCAT GCAAATGCTG AATGAGGGCA TCGTTCCCAC TGCGATGCTG GTTGCCAACG 
     5041 ATCAGATGGC GCTGGGCGCA ATGCGCGCCA TTACCGAGTC CGGGCTGCGC GTTGGTGCGG 
     5101 ATATCTCGGT AGTGGGATAC GACGATACCG AAGACAGCTC ATGTTATATC CCGCCGTTAA 
     5161 CCACCATCAA ACAGGATTTT CGCCTGCTGG GGCAAACCAG CGTGGACCGC TTGCTGCAAC 
     5221 TCTCTCAGGG CCAGGCGGTG AAGGGCAATC AGCTGTTGCC CGTCTCACTG GTGAAAAGAA 
     5281 AAACCACCCT GGCGCCCAAT ACGCAAACCG CCTCTCCCCG CGCGTTGGCC GATTCATTAA 
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     5341 TGCAGCTGGC ACGACAGGTT TCCCGACTGG AAAGCGGGCA GTGAGCGCAA CGCAATTAAT 
     5401 GTAAGTTAGC GCGAATTGAT CTGGTTTGAC AGCTTATCAT CGACTGCACG GTGCACCAAT 
     5461 GCTTCTGGCG TCAGGCAGCC ATCGGAAGCT GTGGTATGGC TGTGCAGGTC GTAAATCACT 
     5521 GCATAATTCG TGTCGCTCAA GGCGCACTCC CGTTCTGGAT AATGTTTTTT GCGCCGACAT 
     5581 CATAACGGTT CTGGCAAATA TTCTGAAATG AGCTGTTGAC AATTAATCAT CCGGCTCGTA 
     5641 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACAGG AAACAGACCA TGGAggagga 
     5701 actagATGGC TTCCATTATT GGTAGCGGCT TTTTGATCAT TGCACCACTG CTGCATTCGG 
     5761 TAATGGGGAA ATGGGCTCTG CTTGGAATAG TGTTGTTGTC CATTCTGGCA TATGCGCTGG 
     5821 GGTCGGTTAT TCGCTTCAAT ATACGCCATG CAGAACCTGA GCTAGCTAGC AATCAACAAA 
     5881 GCAGTATTGT GACGCTTGAA AAAGCAAGTC AATGGGCGCT TGGTGCGGCA TATGCCATTT 
     5941 CCGTGGCGTT TTATATTAGT TTGTTTGCAG CGTTTGTTTT TGATCGTTTA TCAATCTCTG 
     6001 ATACGACGTA CATCAAACTG TTTACCAGTG GGTTGCTTGT CATCATTACG GTGGTCGCTT 
     6061 GGCTCCGTGG TGCTAGGGGG CTAGAGACCA TTGAGCTATT CGCCGTGACA ATAAAGTTGG 
     6121 CTATTATAGT AGGTGTGCTC GCAGCGCTGG CAACCTACGA CATACAAGTA CAAAGTGCTT 
     6181 GGTTTCAACA TGAAGCGATA CAGGCATTGA GCCATTTTGA AACTGTTAGC ATGCTCGCAG 
     6241 GCATGCTCAT GGTAACGCAA GGGTTCGAGA CAACCCGTTT TATGGGGAAT AACTACACGC 
     6301 CAGAACAGCG CATTAAAGCG AGTCGTTATG CTCAGTGGAT CGCTATTTTT CTCTATGTTG 
     6361 TTTTTATCGG TCTAACGTGT CCTATTTTTC TGGATTTTCC GATCACGGAA TTAAACGAAA 
     6421 CAACGATTAG CTACACCCTA GGGCAAGCAA TATGGGTATT GCCGATTTTA TTACTGGTTG 
     6481 CCGCCACGGC AAGTCAATTA AGTGCAGCAT TAGCCGATAC TATCGGTGGC GGAGGCCTCT 
     6541 TAAAAGAGCT TTTCCATTTA CCTATCTCCC CGCAATTTTA CTACGTTTTA GTCATCGCCA 
     6601 TCGCAGGTAT ATTAGTTTGG TCATCCAACG TATTTGAAAT TATTAATCTC GCTTCAAAAG 
     6661 GGTTTGCACT TTATTACCTG ATCCAAACAA TAATCGCGGT CAAACTCGTG ATGCGTCAAA 
     6721 GCACAGGTCA ACGCATTAGG TCAACAAAAT TACTTGGTCT ATCGGTGATC GTTCTCTGTT 
     6781 TATTCTTTGT GATTGGCTGG TCAATTCCAG CACCTCATAG CTAATAAGGA AAATACCGAT 
     6841 GCTATCAGTA GAAACTACAC CACCAATTGA CCAAATCAAA AACGCGGCTA AGCGCTACGC 
     6901 TATCATTGGT GTTGGAAATC TATTGCAGCG AGATGATGGC GTTGGTGTGC ACGCGGTTCG 
     6961 TGCTATGCAA CCCCTGCTAA AGTCTTATTC AAATGTATCT TGCATTGACG CTGGGACACT 
     7021 GAGCTATGAA CTTTTGGAGT GGGTTGCGAG TTCCGATCAT ACGATAGTCA TCGACGCGGC 
     7081 TTATATGCGC TGTCCGCCTG GCACGGTGAG AGTGTTTGAG AACGAGGCAA TTGCGGATCA 
     7141 GTTTCAGCAA GCGACGACCC ATTCCGTTCA CCAGATCACG TTACGCGACA CATTGTTGAC 
     7201 CAGCCAAACG TTATATTCAA AACCTTCTGC GGTGACGTTA ATTGGCGTAG AGCCGGAGGC 
     7261 GATTGAGTGG GGAACCTCTT TGAGTCCAAA GGTAAATGCA GCGCTATCAT CGATCATGGA 
     7321 TATCGCATTT GCTTGCTTAT CAGGCGACAA CGTTCAGACC TATAAACCGG CAACCCAAAA 
     7381 GGAGGCACGA TGACCGAAGA ACTCATTTTT ATGACATCAA ATGCTGATAA AACGGGCAAC 
     7441 GTAATGCCGC TTTTGCATCA GATACGTCAT GCGTTGTCTC AGTTAATTGA ACGACAAGAA 
     7501 CAAACCACGA TTGATCTGCG ACGATTGCCT TTAAGCGCTA GCGAAGAAGC GCAGTTAGAA 
     7561 GCTTTTCTTG GGCATGGAGA GGTTAAAGCT GATATTCAGG CGCTGGGTGA TACGGTGCTA 
     7621 ATCGAATCAC GCTACGCAGG CGTTTGGCTT GAAATTCACT ATAACGAAGA TGTGGAGATC 
     7681 ATGGGCAAAT ACGTTCATAT CTGTACCTGT CCACCAATCA TAAAATCTCA GCCAGAAGAT 
     7741 ATGGTGTTAT CGCTCAGCAA TATAGTGTCT GACATCCATT CGTTGTCTCA TCAATCTTCT 
     7801 GATGAAACGG CTAAGGAGGA TTGACATGCG AGAGTAGGGA ACTGCCAGGC ATCAAATAAA 
     7861 ACGAAAGGCT CAGTCGAAAG ACTGGGCCTT TCGTTTTATC TGTTGTTTGT CGGTGAACGC 
     7921 TCTCCTGAGT AGGACAAATC CGCCGGGAGC GGATTTGAAC GTTGCGAAGC AACGGCCCGG 
     7981 AGGGTGGCGG GCAGGACGCC CGCCATAAAC TGCCAGGCAT CAAATTAAGC AGAAGGCCAT 
     8041 CCTGACGGAT GGCCTTTTTG CGTTTCTACT ACTAGTTGAC AATTAATCAT CCGGCTCGTA 
     8101 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACATA CTAGAAAGAG GAGAAATACT 
     8161 AGATGGCGCT ACCAACATTA AACAAGCAGT TACAAGCGTC CGGTATCTCA AGACGCACAT 
     8221 TTCTTAAGTT TTGCGCTACA ACGGCGTCTT TACTGGCATT GCCGCAAAGC GCTGTTGCCG 
     8281 ATTTGGCGAC TGCCCTTGGC AATGCGAGAA GACCCTCTGT GATTTGGTTG CCCTTTCAAG 
     8341 AGTGCACAGG GTGTACCGAA GCAATATTGC GCTCTCATGC TCCCACATTG GAAAGCCTTA 
     8401 TTTTCGATCA TATTTCGTTG GATTATCAGC ATACGATAAT GGCTGCTGCG GGAGAGCAAG 
     8461 CTGAAGACGC TAGGCGTGCG GCGATGAACG CGCACAAAGG GCAATATTTG TTGTTGGTTG 
     8521 ATGGTTCGGT TCCGGTGGGT AACCCAGGAT ACTCAACGAT CAGTGGCATG AGTAATGTCG 
     8581 ATATGCTGAG AGAATCGGCA AAAGATGCTG CGGGTATTAT TGCCATCGGT ACCTGCGCGT 
     8641 CTTTTGGCGG GATCCCTAAA GCAAACCCAA ATCCGACGGG GGCAGTGGCA GTAAGCGACA 
     8701 TTATTACAGA CAAGCCAATC GTAAACATTT CAGGCTGTCC GCCACTGCCT ATCGCGATTA 
     8761 CAGCTGTGTT GGTTCATTAC CTGACGTTTA AGCGTTTCCC TGATCTCGAC GAATTACAAC 
     8821 GCCCACTCGC TTTTTTTGGT GAAAGCATCT GTGACAGATG TTATCGACGC CCATTTTTTG 
     8881 AACAACGTAA ATTTGCAAAA TCGTTTGATG ATGAGGGGGC AAAAAATGGG TGGTGTTTGT 
     8941 TCGAACTTGG TTGTAAAGGG CCCGAAACCT TTAACGCATG TGCAACGGTT AAATGGAATC 
     9001 AAGGCACGAG TTTTTGTATC GAATCTGGCC ATCCGTGTCT TGGTTGCTCT GAGCCCGATT 
     9061 TCTGGGATAA AAGCAGCTTT TACCAAGCCT TGGGTCCATG GGAGTGGTAC AAATCCAAAC 
     9121 CCGGCAAAGG TGCACAGAAG CATGCTGGGA AAAACTCATA AGATAATAGG CAAGGCTCAT 
     9181 GGAAAATACA GCAAGTAACA ACCGGTTAGT CGTCGATCCT ATCACTCGAA TTGAAGGGCA 
     9241 TCTTCGAATA GAAGCTGAAA TGGATGGGAA TACCATCAAA CAGGCGTTCT CATCAGGCAC 
     9301 GTCTGTTCGG GGAATTGAAC TGATTTTACA AGGCAGAGAT CCGCGTGACG CTTGGGCTTT 
     9361 TGCGCAACGT ATCTGTGGCG TCTGCACGCT GGTGCATGGT ATGGCATCGG TGCGTGCTGT 
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     9421 CGAAGATGCA ATTAGAAAAG CTTGGCGGTC AAACGCAAAA TTAGGGGTTG CCATTGGAAA 
     9481 GCCCTCCATG ACATCTATGC CAAAAGGACC GATGCAACAT GGTAAAAAAG GGCACCGACA 
     9541 GTCACGTACT TCAATAGGCG TACTGAGTGA AGCAGAAATG GCTATCCCTC AAAATGCACA 
     9601 ACTGATAAGA AACATCATGA TTGCAACCCA ATATGTGCAT GATCACGTGA TGCATTTTTA 
     9661 TCACTTGCAT GCCCTAGATT GGGTTGACGT TGTTTCTGCA CTAGATGCAG ATCCAACGAG 
     9721 AACCGCTACG CTCGCCGGTC AATTGAGTGA TTATCCTCGT TCATCGCCGG GATATTTCAA 
     9781 AGATGTGAAG CAAAAAGTCA AAACGCTGGT TGAGTCTGGG CAGCTAGGGA TATTCAGTAA 
     9841 CGCGTATTGG GGGCATCCTG GCTATAAACT GCCACCTGAA GTTAACTTGA TGGCATTAGC 
     9901 ACATTATTTA GATGCGCTAA CGTGGCAGCG TGAAGTTGTA AAAGTTCACA CCATATTTGG 
     9961 AGGGAAAAAC CCTCATCCTA ATTTTGTCGT TGGCGGCGTG CCTTCACCGA TTAATCTCAA 
    10021 TGCGTCAACG GGTATTAACA CGAGTCGATT AGTGCAACTA CAAGATGCTA TCACGCAAAT 
    10081 GAAGAGCTTT GTCGATCAGG TGTATTACCC CGATATTGTG GCGATTGCGG GTTATTACAA 
    10141 AGAGTGGGGG ACACGAGGGG AAGGGCTGGG TAACTTTCTT ACCTATGGAG ACTTACCTAT 
    10201 GACATCAATG GATGACCCTG ATTCTTTCTT GTTTCCACGA GGTGCAATAC TTGGTCGAGA 
    10261 CTTGAGTAAA GTGCATGACC TTGATCTAGA TGATCCCTCT GAAATTCAAG AATTCGTCTC 
    10321 TTCCTCCTGG TATCGATATA GTGGAGGGAA CGCAAGTGGT TTACACCCTT TTAATGGACA 
    10381 AACAACACTC GAGTATACTG GTCCGAAACC GCCTTACAAG CACCTAAATG TAGGGGCTGA 
    10441 ATATTCATGG TTGAAAAGTC CGCGTTGGAA AGGCCATGCG ATGGAGGTGG GACCGCTGGC 
    10501 TCGCGTGCTA ATGATGTATG CTAAAAAAGA TGCCGCTGCG CAAGACATCG TTAATCGATC 
    10561 TCTTTCTATC TTGGATTTAG AGACCTCTGC ACTTTTCTCC ACACTCGGTA GGACGCTCGC 
    10621 CAGAGCAGTG GAAACAAAAA TTGTGGTTAA CCAGCTACAG TCTTGGTATG ACCAACTATT 
    10681 GGATAATATC GCAAAGGGCG ATACCGATAC GTTTAACCCT CTGTATTTTG ACCCTACCAA 
    10741 TTGGCCAATT AAAGGCCAGG GGGTAGGCGT GATGGAAGCG CCTCGTGGCG CGTTGGGGCA 
    10801 TTGGTTGGTC ATGCAAAATG GCAAAATTGA GAATTACCAA TGTGTCGTGC CTACGACATG 
    10861 GAACGCTGGA CCTCGAGATC CCAACTCACA GGCAGGTGCT TATGAAGCCG CTCTGCAAGA 
    10921 TAAACATACG CTACATGATC CTGACCAACC TTTAGAGATT TTGCGAACAC TTCATAGTTT 
    10981 TGACCCCTGC TTAGCATGTG CCGTGCACGT AATGGACGAA ACAGGGGAAG AGCGTTTGCG 
    11041 TCTAAAAGTT CGTTAAgatc ctctacgccg gacgcatcgt ggccggTCGA GCTCAAGGAG 
    11101 GAATAACACA TGCGAGAGTA GGGAACTGCC AGGCATCAAA TAAAACGAAA GGCTCAGTCG 
    11161 AAAGACTGGG CCTTTCGTTT TATCTGTTGT TTGTCGGTGA ACGCTCTCCT GAGTAGGACA 
    11221 AATCCGCCGG GAGCGGATTT GAACGTTGCG AAGCAACGGC CCGGAGGGTG GCGGGCAGGA 
    11281 CGCCCGCCAT AAACTGCCAG GCATCAAATT AAGCAGAAGG CCATCCTGAC GGATGGCCTT 
    11341 TTTGCGTTTC TACTACTAGT TGACAATTAA TCATCCGGCT CGTATAATGT GTGGAATTGT 
    11401 GAGCGGATAA CAATTTCACA CATACTAGAA AGAGGAGAAA TACTAGATGT GTCTCGCTAT 
    11461 CCCCATGAAA GTCATTGCAA TTAAAGGCTT TAACGCAACG TGTGAAGCGA AAGGTGTCTC 
    11521 TCGCGAGGTG AGTTTACATT TAGTGCAAGG GCTAGAGGTC AAAGTTGGCG ACTATGTGAT 
    11581 GGTACATGTT GGTTATGCTC TCCAAGTGAT CACCTATGAT GAAGCGCAGG TGACATGGGA 
    11641 GATGCTCGAT CAGGTCATTG CTTACGATGC ATGAAATTAG TCTTTGCTAT AGCTTGCTTG 
    11701 ACACAGTCGC TGTTCACCAG CGAGCAAACA TGAATAAGTC TGTCAGTCTG GTTCACGTCA 
    11761 AAGTCGGCCC ACTGTCAGGT GTTGAGCCTG ACTTGCTGCA CCATGCGTTC TTGGCGTGTA 
    11821 GAACTCACAC CATTGGCGAT CAGGCAACGC TTAGAATTGA CACAAGCGCT ATCAAGATAC 
    11881 GCTGTAAATT GTGTGGCGAA TTCAGCCGAG TTTCGGTGAA TAGCATCCTA TGTGCAAGTT 
    11941 GCGGTGCTTG GCAAACCGAC CTCATTGAGG GCGATGAATT TATATTGCAA CGAATAGAGT 
    12001 TTATCGCACC TGACAATTTT ACAGAATCAA AGGAGAGAAA ACATGTGCGG TAACTGTGGT 
    12061 TGCGAAACGC AAGTAAAATC AGAGAAAACT GACAAGCCAT CAGCAAATAT CGTTGAGGTT 
    12121 CACGCAAATT TAAAAAGCAA CAATGACAAC CAAGCGATAG CAAACCGTGC TTTATTTGAC 
    12181 GCACATAATG TACTAGTGAT TAATTTGATG TCATCCCCAG GCAGTGGAAA AACCAGGCTA 
    12241 CTCGAAGAAA CGATACGTGC GCTTAAGTCG CAATACGCGA TGGCGGTGAT TGAAGGCGAC 
    12301 CTCGAAACTG AAAATGACGC AAATAGAATT AGACGTCATG GTGTGCAGGC GGAGCAAATC 
    12361 GCCACGGGCC AAGGGTGTCA CTTGGACGCC AGTATGGTGC AAAAGGTACT TGGAAGATTT 
    12421 AGCTTACAAA AACTAGACGT TTTGTTTATA GAGAATGTTG GCAATTTGAT TTGTCCAGCG 
    12481 TGTTTTGATT TAGGACAGCA CTTAAACATT ATTTTGCTGT CCGTACCAGA AGGTGATGAT 
    12541 AAGCCTGAAA AGTACCCAGT GATGTTTCGT GCCGCGGACG TCATGCTTAT TTCTAAGACC 
    12601 GATTACTTGC AATTTCACGA TGAATTCAAT GTACCTCGCG CGATTGAATC ATTTCGTAAA 
    12661 GTGGGCAACG ATGCGCCCGT TCTCGAAGTG TCTTCATTGA AAAGTCAACA TCTAGAGCGT 
    12721 TGGTTTTCTT ATTTTACGCA CGCCATTACA GCTCATCAGT CTCAGTCGTT ACAAAATAGC 
    12781 GGAGTCTAAC ATGCGAGAGT AGGGAACTGC CAGGCATCAA ATAAAACGAA AGGCTCAGTC 
    12841 GAAAGACTGG GCCTTTCGTT TTATCTGTTG TTTGTCGGTG AACGCTCTCC TGAGTAGGAC 
    12901 AAATCCGCCG GGAGCGGATT TGAACGTTGC GAAGCAACGG CCCGGAGGGT GGCGGGCAGG 
    12961 ACGCCCGCCA TAAACTGCCA GGCATCAAAT TAAGCAGAAG GCCATCCTGA CGGATGGCCT 
    13021 TTTTGCGTTT CTACTACTAG TTGACAATTA ATCATCCGGC TCGTATAATG TGTGGAATTG 
    13081 TGAGCGGATA ACAATTTCAC ACATACTAGA AAGAGGAGAA ATACTAGATG TACAGTGTTG 
    13141 AATCGTTGCT AAGAGACATT AAGAATACCT CGCTTTCAAA ACCGTTTCGT ATTCTTAATG 
    13201 TTTGCGGTGG CCATGAGCGT GCGATTACGC GCGCTGGATT TAGAACGTTG TTTCAGCACA 
    13261 ATATTCATCT GATACCTGGG CCAGGGTGCC CCGTTTGTAT TTGCCCCGAA GAGGATATTG 
    13321 CATACGCGAT ACACTTAGCC ATTAACGAAA ATGTCGTTAT CGTTAGTTTT GGTGACATGC 
    13381 TCCGCGTCCC AGTCGAACAC GAAATGGGTG GCTGTAGCTC ATTGATAGAC GCAAAAAATC 
    13441 AAGGGGCCGA TATCCGTCCG ATATCTTCTC CTCAAGAAGC GGTATCTATA GCATTGGAAG 
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    13501 AACCTCGTAA GGTTATTGTG TTTTTTGCTG TTGGTTTTGA AACGACTATG GCACCGATTG 
    13561 CAGCAACACT GCTTAATGAT TTACCCAATA ACTTTAAAGT ATTATTGTCT GGACGACTTA 
    13621 CTTGGCCAGC AGTTGCCCAT GTGCTTGAGA GTCAACCGAA TACTTTTGAT GCACTGATTG 
    13681 CGCCAGGCCA CGTTGCGACA ATTATGGGTA GTGAAGAATG GCAGTTTGCA ATCGACCATC 
    13741 ATAATTTGCC TGTCAGTATT GCTGGTTTTC ATCCAGAAAG TTTGCTGTTG TCGCTCCAAA 
    13801 CGCTGCTCGG TAATTGTTCA AATAAAGTCG TCACACTGAG TAACCGCTAT CCCGAAGTGG 
    13861 TAAAGCAAAA CGGCAATGCA GCAGCTAAAG CAATAATCAA TAAAGCGTTC ACTATCGTTG 
    13921 ACGCACATTG GCGAGGAATT GGTGTTATTC CTGGTTCTGG ATTTTCCTTT GCTTCGAGAC 
    13981 TATCGCACCT AGACGCCACA AACGATTATG CGCCAGTCGA TTTCCCTTCG CAATGTGCGC 
    14041 AAAACGTTCC TGAAACCACA TCGCCCTGTG AAAAAGTGAT CCTCGGAAAA ATGGCACCTG 
    14101 ATGCGTGCCC GTTTTTTGGT CAGGAATGCA AACCAGCATC CCCTAAAGGC GCATGTATGG 
    14161 TGTCTGATGA GGGGGCTTGC CGAATTTGGT ATAGCTCTGG TGAGCGCTCG ATAACAAATG 
    14221 TTATCAAAAA GGGGAATACG CTAAAGGTGG AGATGAAGTG ATGACAACTG CCCGCACATA 
    14281 TGTTGCCAAT ACGAATAAGA GTAAAACTAT CGCCTATGAG TTGAACATTA CTGGAGTCAT 
    14341 CCAGGGGGTT GGGTTCAGAC CGTTAGTTTA CTGCTTAGCG TATGAAAAAA GTATTGTTGG 
    14401 TTGGGTACAA AACGACTGTG GATGTGTGCG AATACACGCT GAAGGCACTG AGCTAGACGT 
    14461 TGAACAATTT GTATTCGACT TACTGAACAA TGGGTCGCTA GTTTCCATAT CCTTGCTGGA 
    14521 AAAAAAGCAG GTTAAACTGA GTAATGTAGA CTCGTTCACG ATAAAAGAAA GCGGTCATGA 
    14581 TATAGCGTGC GGGGCGATAT CAATCCCCAA AGATGTCTAT TTGTGTGGAG CGTGTAAAGC 
    14641 TGAGTTACTG TCAAATACTA ACCGACGTGG CACCTATAGC TTTATCGCTT GCAGTAAATG 
    14701 TGGTCCACGA TTTTCTATGC TGCGAGCAAT GCCATACGAC AGAAAGAACA TGAGTATGTC 
    14761 AGCATTTCCA ATGTGTGAGT TATGTCGTAA AGAATATCAA TCGCCAACTG ATAGGCGCTT 
    14821 TCATGCTCAA CCAATAAGCT GTCGCGTATG CGGGCCTGAA GTATTTTGTT CAACTGTCGG 
    14881 CGGGCGCGTG GTCTCGCAAG GCGATGTTGA TGTTGTAGCA ACGGTTGTCG CGTATTTGAA 
    14941 TCAAGGCAAA ATTGTCGCGT TAAAAAGTAT AGGCGGTTAT CACTTGCTCT GTGACGCACA 
    15001 AAGCACTGAA GCGGTAGACC TTTTACGCCA GCGTAAAAAT AGACCAGATA AACCTTTCGC 
    15061 GGTCATGCTC CCAGAGCCTC GTGCAGACGA AACAAGTGAG GATTGGTTAG ATAAATGCGT 
    15121 TGCTGTAGAC AGTCATCAAA GAGCGCTCTT ACTAAGCCCC GTGCGACCCA TTTTACTTGC 
    15181 AAAAAAGCAA TCGAATGTAC CCATTGCAGA TAACGTAGCG CCCATGCTTC GTGATTTGGG 
    15241 GGTGATGTTG CCGTGCAGCG GACTGCATTT ACTCATTATG CAGCAATTCA ATCGCCCCAT 
    15301 GGTGGCTACG TCAGGAAATA TTTACGGTGA ACCGATGGTC ACATCGACGT CATCGGCACA 
    15361 GCAACACCTT TCGATGTTGG CAGACATCTT CGTGCACCAT AATCGAGACA TTTTTCACAA 
    15421 ACTGGATGAT TCTGTGCTGC GAACGCTTAA GTCAGGCACC ATTCCAATTC GCCTGGGGCG 
    15481 GGGTATAAGT CCGATAGAAT TATCATTGCC ATATACTGTG CAGGAACCAA TGCTTGCTGT 
    15541 TGGCGCGAAT CAGAAAAATA CAGTCGCAAT AGCTTTGAAC AATCGACTTA TCGTAACACC 
    15601 GCATATTGGC GACCTCGATT CTCCGATAAT GCAAGCGCAC TTTGAAAAAT GTATCAGTGA 
    15661 CTTTCAAGCT CTCTATCATG TTCATCCACA GCGTATTCTT TGCGATAGCC ATCCTGGCTA 
    15721 TATCAGTTCC CGTTGGGCCA AAGGCAGTGA ACTACCGACT ACTAAAGTTT TACATCACCA 
    15781 CGCTCATGCA TCAGCGTGGG CATTAGCTGC TGAAATATCG ACACCAAGCT TGGTTTTCGT 
    15841 GTGGGATGGA ACGGGATTAG GCGAGAATGG CGAGATGTGG GGAGGGGAAG TTTTTTGTGG 
    15901 GACGCCGGGC AATTGGAAAC GTGTTGCCTC ATTAGCGCCT ATGAAGTTGC AAGGCGGCAA 
    15961 CAAGGTTCCA AATCAACCAT GGCGAAGTGC AGCATCACTA GTGTGGGGTA CTAATTTCAC 
    16021 CGGCATTGAT TTTAAACCAT TTGATCCACA ACAATTAAGC TACAACGCAT GGCAAAACGA 
    16081 ACTCAATTGT CATGTTAGTA GTTCAATGGG AAGACTGTTC GACGCGGCGG CATTTGCCTG 
    16141 CTGTGAACAG AGCGAAGTCT CTTATGAAGG GCAGGCGCCG ATGATGTTGG AAAGCGTTGC 
    16201 GTCGACGCCC TCTAAGGTTA TGCCGTTAAC GTTGGTCCAG AAAAACGACG AATTTATTCA 
    16261 AATGGATTGG CGAACACTGG TACCGGAACT ATTTGATTTC AAAGTGTCTC CTCAAACTCG 
    16321 TGCTGCAAAT TTCCACGCTT CGTTAATTGA AACGGTATGG GAGGTAACCC TACATTGCCG 
    16381 TAAAAAGTTT AATTTTGACC ACATTGGATT GGCAGGAGGC GTCTTCCAAA ATCGCATTTT 
    16441 GTGTGACGGT ATATCACAAC GGTTTTTACA ATCAGACATT CCTGTGGTTA TTCCAAGTAG 
    16501 TTTGCCATTA AACGATGCCG CAATAAGTGT TGGGCAAATC CACGAATACT GTTCACGGAG 
    16561 GTCATAATGA AAAGCGCAGA GGGCAATAAT CATTCATCAT CAGAGCCGTT GGGCACGGAA 
    16621 TCTATTCAAT TAGCTCAGGG GAACGGCGGA ACACTGACAA AAAGACTCAT TGATCATGTT 
    16681 TTTAAAAATA AAGCGAACAA AGATCTAGAT CTGCTTCATG ATGCCGCCAC AGTAACTTTT 
    16741 GATGGTCCTT ATCTGAGTAT AACAACGGAT AGCTTCGTTG TATCCCCCCC AACATTTCCA 
    16801 GGCGGCAATG TAGGCGCGTT GAGTGTTTAC GGTACCGTCA ATGATTTAGC AGTCGTTGGG 
    16861 GCAACACCAC GGTACATCAG TACTGCATTT ATTATTGAAG AAGGCTTTTC CCTTTCAACA 
    16921 TTGAAACAAA TCGTTAATGG AATGCATCAA GCTGCCGAAG AAACGAAGGT CGCCATTGTA 
    16981 ACAGGTGATA CGAAAGTTGT CCCGAAAGGC AGTGGTGGCG GCGTTTTTAT CAATACAACG 
    17041 GGTGTTGGAG ACAGCCGAGA TGCGCCGATT TGGGATACCA GTCTTATAAA GGCAGGCGAT 
    17101 CATGTACTGG TTAGTGGTTC TGTAGGTGAT CACGGTGCGT GTGTCCTGCT TGCTCGCGAG 
    17161 GACTATGGTT TGCAAGGTCA GCTAAAGTCT GATTGTGGAA GCGTTGTTCC TCTTATTGAT 
    17221 CCAATCAAGC ATTTGGAAGG TGTTCGTTTT GTGCGTGACC CAACTCGTGG AGGGTTGTCA 
    17281 GTATTACTCC ATGACGTTGC TAATGAAACA GGCTTCGATA TCGAGTTAAT TGAAAATAAT 
    17341 ATTCCGGTGC GACCTGAAGT GGCAAGCGTG TGTGAAATAT TAGGCTTTGA TCCGTTTGTT 
    17401 TTAGCGTGTG AGGGACGCAT TGTTGCTGTT GTTGCCCCTG ACATAAGCGG TAAGGTGCTA 
    17461 GAACACTGGC GGAGCATTCG AAACGGGGAG CAGGCCGAAC ACATTGGTGT AATAGTAAAA 
    17521 AACACCGAAT CAAAAGGGCG CGTGACCATT GTTACGCCAA TGGGAGGAAG ACGTTTCATG 
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    17581 AATGAACTCG AAGATGAGCC GCTTCCAAGG ATCTGCTGAG ATCCTCTAGA GTCGACCTGC 
    17641 AGGCATGCAA GCTTGGCTGT TTTGGCGGAT GAGAGAAGAT TTTCAGCCTG ATACAGATTA 
    17701 AATCAGAACG CAGAAGCGGT CTGATAAAAC AGAATTTGCC TGGCGGCAGT AGCGCGGTGG 
    17761 TCCCACCTGA CCCCATGCCG AACTCAGAAG TGAAACGCCG TAGCGCCGAT GGTAGTGTGG 
    17821 GGTCTCCCCA TGCGAGAGTA GGGAACTGCC AGGCATCAAA TAAAACGAAA GGCTCAGTCG 
    17881 AAAGACTGGG CCTTTCGTTT TATCTGTTGT TTGTCGGTGA ACGCTCTCCT GAGTAGGACA 
    17941 AATCCGCCGG GAGCGGATTT GAACGTTGCG AAGCAACGGC CCGGAGGGTG GCGGGCAGGA 
    18001 CGCCCGCCAT AAACTGCCAG GCATCAAATT AAGCAGAAGG CCATCCTGAC GGATGGCCTT 
    18061 TTTGCGTTTC TACAAACTCT TTTGTTTATT TTTCTAAATA CATTCAAATA TGTATCCGCT 
    18121 CATGGCGGCC CAGATCCCCG GGTACCGAGC TCGAATTTCG AGCTTCTGGA GCAGGAAGAT 
    18181 GTCGCGGGCA TTAGCACCAG CGGTCTGCCA AGCCTCCGCC AGCCGTTGGG TCCCTTCCGC 
    18241 TTGAGCTTTT CCATCTTCGA CGATACGGGC GGCGGCCCCC CGCGCTTCCG CGATCGCCCG 
    18301 TTTACAAGCT GCCTCAGCTG GGGCGATCAC ATCGGCTTGA AGTTGCTGCT GCACCTGTTT 
    18361 GATCCGCTCC TGCTGCACAG GGAGTTCTGC TTGGCTACGA GCGACTTCGG TAGCAATGTC 
    18421 CGCTTCAGCT TCGGCCACCA CCGCTTCGCG CCGCGTCAAC GCATCCTGAA TCCGGCGCTC 
    18481 GGCCTCGGCT TGGGCGATCG CTACATCGCG ATCGATCCGA CGCAGGGCCG TGATCTTGTC 
    18541 ATTTTCGGCC GTTTGGATCG CAGAGGCAGC CTGGGCATCG GCTTCAGCAA TTCGGGCATC 
    18601 TCGCTGCAGA TCAGCCCGCT GCTTGCGTCC ACTAGCCGAG AGATAACCGA CCTCATCGGA 
    18661 AATGTTCTGG ACTTGCAGCG TATCGAGGAC TAGACCCAGC TGCTCAAGGT CATCCTCCGC 
    18721 CTCTTCCAGC AGACTTTTGG CAAAGGCAAT TTTGTCCTCG TTGATCTGCT CCGGCGTGAG 
    18781 GCTGGCTAAA ACACCACGCA AGTTGCCTTC GAGGGTCTCC TTGGCAATTT GCTCGATTTC 
    18841 CTTACGGTTT TTGCCAAGCA GCCGCTCGAT CGCGTTGTGG ATGGTCGGTT CTTCCCCAGC 
    18901 AATCTTGATA TTGGCAACGC CTTCAACAGT CAGGGGAATG CCGCCCTTGG AGAAGGCATT 
    18961 GGAAACGCGC AACTCAATGA TCATGTTGGT CAGATCCATG CGGAGCGCTT TTTCCAGCAG 
    19021 AGGTACCCGC AGGCTGCTGC CGCCCTTGAC CAAGCGATAG CCAACTCGGC GGCCATCACT 
    19081 ACTGCGGCGA CTACTGCCAG CAAAGATCAA AATTTCACTG GGTTGGCAGA TGTAGTAGAG 
    19141 ATTGCGCAGG ACTAAGCTGC CAGCCCCGGC GACTCACCAG TCACAGAAAA GCATCTTACG 
    19201 GATGGCATGA CAGTAAGAGA ATTATGCAGT GCTGCCATAA CCATGAGTGA TAACACTGCG 
    19261 GCCAACTTAC TTCTGACAAC GATCGGAGGA CCGAAGGAGC TAACCGCTTT TTTGCACAAC 
    19321 ATGGGGGATC ATGTAACTCG CCTTGATCGT TGGGAACCGG AGCTGAATGA AGCCATACCA 
    19381 AACGACGAGC GTGACACCAC GATGCCTGCA GCAATGGCAA CAACGTTGCG CAAACTATTA 
    19441 ACTGGCGAAC TACTTACTCT AGCTTCCCGG CAACAATTAA TAGACTGGAT GGAGGCGGAT 
    19501 AAAGTTGCAG GACCACTTCT GCGCTCGGCC CTTCCGGCTG GCTGGTTTAT TGCTGATAAA 
    19561 TCTGGAGCCG GTGAGCGTGG GTCTCGCGGT ATCATTGCAG CACTGGGGCC AGATGGTAAG 
    19621 CCCTCCCGTA TCGTAGTTAT CTACACGACG GGGAGTCAGG CAACTATGGA TGAACGAAAT 
    19681 AGACAGATCG CTGAGATAGG TGCCTCACTG ATTAAGCATT GGTAACTGTC AGACCAAGTT 
    19741 TACTCATATA TACTTTAGAT TGATTTAAAA CTTCATTTTT AATTTAAAAG GATCTAGGTG 
    19801 AAGATCCTTT TTGATAATCT CATGACCAAA ATCCCTTAAC GTGAGTTTTC GTTCCACTGA 
    19861 GCGTCAGACC CCGTAGAAAA GATCAAAGGA TCTTC 
// 
LOCUS       pIY038     18706 bp    DNA     circular UNA 10-Jul-2010 
DEFINITION   
FEATURES             Location/Qualifiers 
     rep_origin      1..589 
                     /label=oriV 
     misc_feature    complement(773..913) 
                     /feature_type="Transfer origin" 
                     /label=oriT 
     Region          1060..1908 
                     /label=NSI-up 
     CDS             2682..3622 
                     /cds_type=ORF 
                     /label=SpSm 
     terminator      complement(3882..3978) 
                     /label=T4t 
     CDS             4302..5384 
                     /cds_type=ORF 
                     /label=lacI 
     promoter        5626..5644 
                     /label=PT7 
     Repressor       5647..5667 
                     /label=lacO 
     CDS             5713..6831 
                     /cds_type=ORF 
                     /note="Length: 1188" 
                     /note="Found at strand: positive" 
                     /note="Start codon: CTG" 
                     /label=orf2 
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     RBS             6831..6836 
                     /label=hynD-RBS 
     CDS             6846..7400 
                     /cds_type=ORF 
                     /note="Length: 555" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hynD 
     RBS             7387..7392 
                     /label=hupH-RBS 
     CDS             7397..7831 
                     /cds_type=ORF 
                     /note="Length: 435" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hupH 
     RBS             7821..7826 
                     /label=hynS-RBS 
     sig_peptide     7833..7964 
                     /label="TAT signal" 
     CDS             7833..8831 
                     /cds_type=ORF 
                     /note="Length: 1056" 
                     /note="Found at strand: positive" 
                     /note="Start codon: CTG" 
                     /label=hynS 
     mutation        8520..8522 
                     /label=H238C 
     mutation        8685..8687 
                     /label=P293C 
     RBS             8835..8840 
                     /label=hynL-RBS 
     CDS             8849..10726 
                     /cds_type=ORF 
                     /note="Length: 1878" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hynL 
     CDS             10978..11187 
                     /cds_type=ORF 
                     /label=hypC 
     RBS             11162..11167 
                     /label=hypA'-RBS 
     CDS             11171..11566 
                     /cds_type=ORF 
                     /note="Length: 396" 
                     /note="Found at strand: positive" 
                     /note="Start codon: TTG" 
                     /label=hypA 
     misc_feature    11243 
                     /feature_type="Alternate start" 
                     /label=hypA 
     RBS             11544..11549 
                     /label=hypB-RBS 
     CDS             11556..12302 
                     /cds_type=ORF 
                     /label=hypB 
     RBS             12293..12298 
                     /label=hypD-RBS 
     CDS             12309..13442 
                     /cds_type=ORF 
                     /note="Length: 1134" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hypD 
     RBS             13426..13431 
                     /label=hypF-RBS 
     CDS             13442..15748 
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                     /cds_type=ORF 
                     /note="Length: 2307" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hypF 
     RBS             15737..15742 
                     /label=hypE-RBS 
     CDS             15748..16800 
                     /cds_type=ORF 
                     /label=hypE 
     terminator      complement(16807..16862) 
                     /label=T7t 
     Region          16970..17982 
                     /label=NSI-dn 
ORIGIN 
        1 TTGAGATCCT TTTTTTCTGC GCGTAATCTG CTGCTTGCAA ACAAAAAAAC CACCGCTACC 
       61 AGCGGTGGTT TGTTTGCCGG ATCAAGAGCT ACCAACTCTT TTTCCGAAGG TAACTGGCTT 
      121 CAGCAGAGCG CAGATACCAA ATACTGTCCT TCTAGTGTAG CCGTAGTTAG GCCACCACTT 
      181 CAAGAACTCT GTAGCACCGC CTACATACCT CGCTCTGCTA ATCCTGTTAC CAGTGGCTGC 
      241 TGCCAGTGGC GATAAGTCGT GTCTTACCGG GTTGGACTCA AGACGATAGT TACCGGATAA 
      301 GGCGCAGCGG TCGGGCTGAA CGGGGGGTTC GTGCACACAG CCCAGCTTGG AGCGAACGAC 
      361 CTACACCGAA CTGAGATACC TACAGCGTGA GCTATGAGAA AGCGCCACGC TTCCCGAAGG 
      421 GAGAAAGGCG GACAGGTATC CGGTAAGCGG CAGGGTCGGA ACAGGAGAGC GCACGAGGGA 
      481 GCTTCCAGGG GGAAACGCCT GGTATCTTTA TAGTCCTGTC GGGTTTCGCC ACCTCTGACT 
      541 TGAGCGTCGA TTTTTGTGAT GCTCGTCAGG GGGGCGGAGC CTATGGAAAA ACGCCAGCAA 
      601 CGCGGCCTTT TTACGGTTCC TGGCCTTTTG CTGGCCTTTT GCTCACATGT TCTTTCCTGC 
      661 GTTATCCCCT GATTCTGTGG ATAACCGTAT TACCGCCTTT GAGTGAGCTG ATACCGCTCG 
      721 CCGCAGCCGA ACGACCGAGC GCAGCGAGTC AGTGAGCGAG GAAGCGGAAG AGCGCCTGAT 
      781 GCGGTATTTT CTCCTTACGC ATCTGTGCGG TATTTCACAC CGCATATGGT GCACTCTCAG 
      841 TACAATCTGC TCTGATGCCG CATAGTTAAG CCAGTATACA CTCCGCTATC GCTACGTGAC 
      901 TGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
      961 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
     1021 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGGATA TCCGGCAGCC GGCGGAGCGC 
     1081 TGCTTTCTTG GCAAGCGGTC GCCAGCCCCA ACGCCAGGGC TGCCAGCCCG AAACAGCGGG 
     1141 GCAAGGCAGC TTGGAAGGGC GATCGCAGCA CGGGCATGGC AATGTCTCTC TGAAGGAATG 
     1201 CAGACCTTAT TCGTACAGCC AGGGTTGAAT CGTGGGGGTC CAATCACTTA GCTCTGCTGG 
     1261 GCTAAACCAG AGAGCAATTT CCTGTTGTGC TGTTTCGATT GCATCCGAGC CATGGATGAT 
     1321 GTTGCGGCCA ATATTGACAC CAAAATCACC ACGGATGGTG CCCGGTTCTG CCGTCAGCGG 
     1381 ATTGGTAGCG CCGATCAACT TGCGAGCAGC CGCCACAACG CCTTCGCCTT CCAAGACGAT 
     1441 CGCCACGATC GGCCCAGAGG TGATGAACTC GACGAGGCCA TTGAAGAAGG GGCGCTCGCG 
     1501 GTGGACAGCA TAGTGCTGTT CGGCCAGCTC GCGACTGGGC TTCAGCTGCT TTAGGCCCAC 
     1561 CAGTTTGAAG CCTTTTTGCT CAAAGCGGCC GATGATCGTA CCGACCAAAC CCCGCTGAAC 
     1621 GCCATCGGGC TTGATGGCAA TAAATGTGCG TTCCACAGAC ATCTAGATAG TCCTCAAGAC 
     1681 GAGGCAAGCA TTGAGCTTGC CTTCCTATGG TTCGGGATCA CTGGGATTCT TGACAAGCGA 
     1741 TCGCGGTCAC ATCGCTATCT CTTAGGACTT CGCAGCGGGC GAGTCGGATT GACCCGGTAG 
     1801 GGATTTCGCC AGATCAATGC CCGTGGTTTG TTTCAGCTTC TCCAGCAAGC TAGCGATTTG 
     1861 GGTAGCGCTG CCTTCCCCTT CGCCAATCAC AGTGATCGAC TCCACGTCGA TATCTGGCAC 
     1921 GGTGCCTGAA AGCGTGACGA GCAGGGACTC GAAGCTTGCA TGCCTGCAGG TCGACTCTAG 
     1981 AGCTTTATGC TTGTAAACCG TTTTGTGAAA AAATTTTTAA AATAAAAAAG GGGACCTCTA 
     2041 GGGTCCCCAA TTAATTAGTA ATATAATCTA TTAAAGGTCA TTCAAAAGGT CATCCACCGG 
     2101 ATCAATTCCC CTGCTCGCGC AGGCTGGGTG CCAAGCTCTC GGGTAACATC AAGGCCCGAT 
     2161 CCTTGGAGCC CTTGCCCTCC CGCACGATGA TCGTGCCGTG ATCGAAATCC AGATCCTTGA 
     2221 CCCGCAGTTG CAAACCCTCA CTGATCCGCA TGCCCGTTCC ATACAGAAGC TGGGCGAACA 
     2281 AACGATGCTC GCCTTCCAGA AAACCGAGGA TGCGAACCAC TTCATCCGGG GTCAGCACCA 
     2341 CCGGCAAGCG CCGCGACGGC CGAGGTCTTC CGATCTCCTG AAGCCAGGGC AGATCCGTGC 
     2401 ACAGCACCTT GCCGTAGAAG AACAGCAAGG CCGCCAATGC CTGACGATGC GTGGAGACCG 
     2461 AAACCTTGCG CTCGTTCGCC AGCCAGGACA GAAATGCCTC GACTTCGCTG CTGCCCAAGG 
     2521 TTGCCGGGTG ACGCACACCG TGGAAACGGA TGAAGGCACG AACCCAGTGG ACATAAGCCT 
     2581 GTTCGGTTCG TAAGCTGTAA TGCAAGTAGC GTATGCGCTC ACGCAACTGG TCCAGAACCT 
     2641 TGACCGAACG CAGCGGTGGT AACGGCGCAG TGGCGGTTTT CATGGCTTGT TATGACTGTT 
     2701 TTTTTGGGGT ACAGTCTATG CCTCGGGCAT CCAAGCAGCA AGCGCGTTAC GCCGTGGGTC 
     2761 GATGTTTGAT GTTATGGAGC AGCAACGATG TTACGCAGCA GGGCAGTCGC CCTAAAACAA 
     2821 AGTTAAACAT CATGAGGGAA GCGGTGATCG CCGAAGTATC GACTCAACTA TCAGAGGTAG 
     2881 TTGGCGTCAT CGAGCGCCAT CTCGAACCGA CGTTGCTGGC CGTACATTTG TACGGCTCCG 
     2941 CAGTGGATGG CGGCCTGAAG CCACACAGTG ATATTGATTT GCTGGTTACG GTGACCGTAA 
     3001 GGCTTGATGA AACAACGCGG CGAGCTTTGA TCAACGACTT TTGGAAACTT CGGCTTCCCC 
     3061 TGGAGAGAGC GAGATTCTCC GCGCTGTAGA AGTCACCATT GTTGTGCACG ACGACATCAT 
     3121 TCCGTGGCGT TATCCAGCTA AGCGCGAACT GCAATTTGGA GAATGGCAGC GCAATGACAT 
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     3181 TCTTGCAGGT ATCTTCGAGC CAGCCACGAT CGACATTGAT CTGGCTATCT TGCTGACAAA 
     3241 AGCAAGAGAA CATAGCGTTG CCTTGGTAGG TCCAGCGGCG GAGGAACTCT TTGATCCGGT 
     3301 TCCTGAACAG GATCTATTTG AGGCGCTAAA TGAAACCTTA ACGCTATGGA ACTCGCCGCC 
     3361 CGACTGGGCT GGCGATGAGC GAAATGTAGT GCTTACGTTG TCCCGCATTT GGTACAGCGC 
     3421 AGTAACCGGC AAAATCGCGC CGAAGGATGT CGCTGCCGAC TGGGCAATGG AGCGCCTGCC 
     3481 GGCCCAGTAT CAGCCCGTCA TACTTGAAGC TAGACAGGCT TATCTTGGAC AAGAAGAAGA 
     3541 TCGCTTGGCC TCGCGCGCAG ATCAGTTGGA AGAATTTGTC CACTACGTGA AAGGCGAGAT 
     3601 CACCAAGGTA GTCGGCAAAT AATGTCTAAC AATTCGTTCA AGCCGACGCC GCTTCGCGGC 
     3661 GCGGCTTAAC TCAAGCGTTA GATGCACTAA GCACATAATT GCTCACAGCC AAACTATCAG 
     3721 GTCAAGTCTG CTTTTATTAT TTTTAAGCGT GCATAATAAG CCCTACACAA ATTGGGAGAT 
     3781 ATATCATGAA AGGCTGGCTT TTTCTTGTTA TCGCAATAGT TGGCGAAGTA ATCGCAACAT 
     3841 CCGCATTAAA ATCTAGCGAG GGCTTTACTA AGCTGATCCG GTGGATGACC TTTTGAATGA 
     3901 CCTTTAATAG ATTATATTAC TAATTAATTG GGGACCCTAG AGGTCCCCTT TTTTATTTTA 
     3961 AAAATTTTTT CACAAAACGG TTTACAAGCA TACTAGAGGA TCGGCGGCCG CGGATCTGGG 
     4021 CCGCGGGTCA TGGCTGCGCC CCGACACCCG CCAACACCCG CTGACGCGCC CTGACGGGCT 
     4081 TGTCTGCTCC CGGCATCCGC TTACAGACAA GCTGTGACCG TCTCCGGGAG CTGCATGTGT 
     4141 CAGAGGTTTT CACCGTCATC ACCGAAACGC GCGAGGCAGC AGATCAATTC GCGCGCGAAG 
     4201 GCGAAGCGGC ATGCATTTAC GTTGACACCA TCGAATGGTG CAAAACCTTT CGCGGTATGG 
     4261 CATGATAGCG CCCGGAAGAG AGTCAATTCA GGGTGGTGAA TGTGAAACCA GTAACGTTAT 
     4321 ACGATGTCGC AGAGTATGCC GGTGTCTCTT ATCAGACCGT TTCCCGCGTG GTGAACCAGG 
     4381 CCAGCCACGT TTCTGCGAAA ACGCGGGAAA AAGTGGAAGC GGCGATGGCG GAGCTGAATT 
     4441 ACATTCCCAA CCGCGTGGCA CAACAACTGG CGGGCAAACA GTCGTTGCTG ATTGGCGTTG 
     4501 CCACCTCCAG TCTGGCCCTG CACGCGCCGT CGCAAATTGT CGCGGCGATT AAATCTCGCG 
     4561 CCGATCAACT GGGTGCCAGC GTGGTGGTGT CGATGGTAGA ACGAAGCGGC GTCGAAGCCT 
     4621 GTAAAGCGGC GGTGCACAAT CTTCTCGCGC AACGCGTCAG TGGGCTGATC ATTAACTATC 
     4681 CGCTGGATGA CCAGGATGCC ATTGCTGTGG AAGCTGCCTG CACTAATGTT CCGGCGTTAT 
     4741 TTCTTGATGT CTCTGACCAG ACACCCATCA ACAGTATTAT TTTCTCCCAT GAAGACGGTA 
     4801 CGCGACTGGG CGTGGAGCAT CTGGTCGCAT TGGGTCACCA GCAAATCGCG CTGTTAGCGG 
     4861 GCCCATTAAG TTCTGTCTCG GCGCGTCTGC GTCTGGCTGG CTGGCATAAA TATCTCACTC 
     4921 GCAATCAAAT TCAGCCGATA GCGGAACGGG AAGGCGACTG GAGTGCCATG TCCGGTTTTC 
     4981 AACAAACCAT GCAAATGCTG AATGAGGGCA TCGTTCCCAC TGCGATGCTG GTTGCCAACG 
     5041 ATCAGATGGC GCTGGGCGCA ATGCGCGCCA TTACCGAGTC CGGGCTGCGC GTTGGTGCGG 
     5101 ATATCTCGGT AGTGGGATAC GACGATACCG AAGACAGCTC ATGTTATATC CCGCCGTTAA 
     5161 CCACCATCAA ACAGGATTTT CGCCTGCTGG GGCAAACCAG CGTGGACCGC TTGCTGCAAC 
     5221 TCTCTCAGGG CCAGGCGGTG AAGGGCAATC AGCTGTTGCC CGTCTCACTG GTGAAAAGAA 
     5281 AAACCACCCT GGCGCCCAAT ACGCAAACCG CCTCTCCCCG CGCGTTGGCC GATTCATTAA 
     5341 TGCAGCTGGC ACGACAGGTT TCCCGACTGG AAAGCGGGCA GTGAGCGCAA CGCAATTAAT 
     5401 GTAAGTTAGC GCGAATTGAT CTGGTTTGAC AGCTTATCAT CGACTGCACG GTGCACCAAT 
     5461 GCTTCTGGCG TCAGGCAGCC ATCGGAAGCT GTGGTATGGC TGTGCAGGTC GTAAATCACT 
     5521 GCATAATTCG TGTCGCTCAA GGCGCACTCC CGTTCTGGAT AATGTTTTTT GCGCCGACAT 
     5581 CATAACGGTT CTGGCAAATA TTCTGAAATG AGCTGCCCGC GAAATTAATA CGACTCACTA 
     5641 TAGGggaatt gtgagcggat aacaattccc ctctagaaat aattttgttt aactttaaga 
     5701 aggagatata ccATGGCTTC CATTATTGGT AGCGGCTTTT TGATCATTGC ACCACTGCTG 
     5761 CATTCGGTAA TGGGGAAATG GGCTCTGCTT GGAATAGTGT TGTTGTCCAT TCTGGCATAT 
     5821 GCGCTGGGGT CGGTTATTCG CTTCAATATA CGCCATGCAG AACCTGAGCT AGCTAGCAAT 
     5881 CAACAAAGCA GTATTGTGAC GCTTGAAAAA GCAAGTCAAT GGGCGCTTGG TGCGGCATAT 
     5941 GCCATTTCCG TGGCGTTTTA TATTAGTTTG TTTGCAGCGT TTGTTTTTGA TCGTTTATCA 
     6001 ATCTCTGATA CGACGTACAT CAAACTGTTT ACCAGTGGGT TGCTTGTCAT CATTACGGTG 
     6061 GTCGCTTGGC TCCGTGGTGC TAGGGGGCTA GAGACCATTG AGCTATTCGC CGTGACAATA 
     6121 AAGTTGGCTA TTATAGTAGG TGTGCTCGCA GCGCTGGCAA CCTACGACAT ACAAGTACAA 
     6181 AGTGCTTGGT TTCAACATGA AGCGATACAG GCATTGAGCC ATTTTGAAAC TGTTAGCATG 
     6241 CTCGCAGGCA TGCTCATGGT AACGCAAGGG TTCGAGACAA CCCGTTTTAT GGGGAATAAC 
     6301 TACACGCCAG AACAGCGCAT TAAAGCGAGT CGTTATGCTC AGTGGATCGC TATTTTTCTC 
     6361 TATGTTGTTT TTATCGGTCT AACGTGTCCT ATTTTTCTGG ATTTTCCGAT CACGGAATTA 
     6421 AACGAAACAA CGATTAGCTA CACCCTAGGG CAAGCAATAT GGGTATTGCC GATTTTATTA 
     6481 CTGGTTGCCG CCACGGCAAG TCAATTAAGT GCAGCATTAG CCGATACTAT CGGTGGCGGA 
     6541 GGCCTCTTAA AAGAGCTTTT CCATTTACCT ATCTCCCCGC AATTTTACTA CGTTTTAGTC 
     6601 ATCGCCATCG CAGGTATATT AGTTTGGTCA TCCAACGTAT TTGAAATTAT TAATCTCGCT 
     6661 TCAAAAGGGT TTGCACTTTA TTACCTGATC CAAACAATAA TCGCGGTCAA ACTCGTGATG 
     6721 CGTCAAAGCA CAGGTCAACG CATTAGGTCA ACAAAATTAC TTGGTCTATC GGTGATCGTT 
     6781 CTCTGTTTAT TCTTTGTGAT TGGCTGGTCA ATTCCAGCAC CTCATAGCTA ATAAGGAAAA 
     6841 TACCGATGCT ATCAGTAGAA ACTACACCAC CAATTGACCA AATCAAAAAC GCGGCTAAGC 
     6901 GCTACGCTAT CATTGGTGTT GGAAATCTAT TGCAGCGAGA TGATGGCGTT GGTGTGCACG 
     6961 CGGTTCGTGC TATGCAACCC CTGCTAAAGT CTTATTCAAA TGTATCTTGC ATTGACGCTG 
     7021 GGACACTGAG CTATGAACTT TTGGAGTGGG TTGCGAGTTC CGATCATACG ATAGTCATCG 
     7081 ACGCGGCTTA TATGCGCTGT CCGCCTGGCA CGGTGAGAGT GTTTGAGAAC GAGGCAATTG 
     7141 CGGATCAGTT TCAGCAAGCG ACGACCCATT CCGTTCACCA GATCACGTTA CGCGACACAT 
     7201 TGTTGACCAG CCAAACGTTA TATTCAAAAC CTTCTGCGGT GACGTTAATT GGCGTAGAGC 
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     7261 CGGAGGCGAT TGAGTGGGGA ACCTCTTTGA GTCCAAAGGT AAATGCAGCG CTATCATCGA 
     7321 TCATGGATAT CGCATTTGCT TGCTTATCAG GCGACAACGT TCAGACCTAT AAACCGGCAA 
     7381 CCCAAAAGGA GGCACGATGA CCGAAGAACT CATTTTTATG ACATCAAATG CTGATAAAAC 
     7441 GGGCAACGTA ATGCCGCTTT TGCATCAGAT ACGTCATGCG TTGTCTCAGT TAATTGAACG 
     7501 ACAAGAACAA ACCACGATTG ATCTGCGACG ATTGCCTTTA AGCGCTAGCG AAGAAGCGCA 
     7561 GTTAGAAGCT TTTCTTGGGC ATGGAGAGGT TAAAGCTGAT ATTCAGGCGC TGGGTGATAC 
     7621 GGTGCTAATC GAATCACGCT ACGCAGGCGT TTGGCTTGAA ATTCACTATA ACGAAGATGT 
     7681 GGAGATCATG GGCAAATACG TTCATATCTG TACCTGTCCA CCAATCATAA AATCTCAGCC 
     7741 AGAAGATATG GTGTTATCGC TCAGCAATAT AGTGTCTGAC ATCCATTCGT TGTCTCATCA 
     7801 ATCTTCTGAT GAAACGGCTA AGGAGGATTG AAATGGCGCT ACCAACATTA AACAAGCAGT 
     7861 TACAAGCGTC CGGTATCTCA AGACGCACAT TTCTTAAGTT TTGCGCTACA ACGGCGTCTT 
     7921 TACTGGCATT GCCGCAAAGC GCTGTTGCCG ATTTGGCGAC TGCCCTTGGC AATGCGAGAA 
     7981 GACCCTCTGT GATTTGGTTG CCCTTTCAAG AGTGCACAGG GTGTACCGAA GCAATATTGC 
     8041 GCTCTCATGC TCCCACATTG GAAAGCCTTA TTTTCGATCA TATTTCGTTG GATTATCAGC 
     8101 ATACGATAAT GGCTGCTGCG GGAGAGCAAG CTGAAGACGC TAGGCGTGCG GCGATGAACG 
     8161 CGCACAAAGG GCAATATTTG TTGTTGGTTG ATGGTTCGGT TCCGGTGGGT AACCCAGGAT 
     8221 ACTCAACGAT CAGTGGCATG AGTAATGTCG ATATGCTGAG AGAATCGGCA AAAGATGCTG 
     8281 CGGGTATTAT TGCCATCGGT ACCTGCGCGT CTTTTGGCGG GATCCCTAAA GCAAACCCAA 
     8341 ATCCGACGGG GGCAGTGGCA GTAAGCGACA TTATTACAGA CAAGCCAATC GTAAACATTT 
     8401 CAGGCTGTCC GCCACTGCCT ATCGCGATTA CAGCTGTGTT GGTTCATTAC CTGACGTTTA 
     8461 AGCGTTTCCC TGATCTCGAC GAATTACAAC GCCCACTCGC TTTTTTTGGT GAAAGCATCT 
     8521 GTGACAGATG TTATCGACGC CCATTTTTTG AACAACGTAA ATTTGCAAAA TCGTTTGATG 
     8581 ATGAGGGGGC AAAAAATGGG TGGTGTTTGT TCGAACTTGG TTGTAAAGGG CCCGAAACCT 
     8641 TTAACGCATG TGCAACGGTT AAATGGAATC AAGGCACGAG TTTTTGTATC GAATCTGGCC 
     8701 ATCCGTGTCT TGGTTGCTCT GAGCCCGATT TCTGGGATAA AAGCAGCTTT TACCAAGCCT 
     8761 TGGGTCCATG GGAGTGGTAC AAATCCAAAC CCGGCAAAGG TGCACAGAAG CATGCTGGGA 
     8821 AAAACTCATA AGATAATAGG CAAGGCTCAT GGAAAATACA GCAAGTAACA ACCGGTTAGT 
     8881 CGTCGATCCT ATCACTCGAA TTGAAGGGCA TCTTCGAATA GAAGCTGAAA TGGATGGGAA 
     8941 TACCATCAAA CAGGCGTTCT CATCAGGCAC GTCTGTTCGG GGAATTGAAC TGATTTTACA 
     9001 AGGCAGAGAT CCGCGTGACG CTTGGGCTTT TGCGCAACGT ATCTGTGGCG TCTGCACGCT 
     9061 GGTGCATGGT ATGGCATCGG TGCGTGCTGT CGAAGATGCA ATTAGAAAAG CTTGGCGGTC 
     9121 AAACGCAAAA TTAGGGGTTG CCATTGGAAA GCCCTCCATG ACATCTATGC CAAAAGGACC 
     9181 GATGCAACAT GGTAAAAAAG GGCACCGACA GTCACGTACT TCAATAGGCG TACTGAGTGA 
     9241 AGCAGAAATG GCTATCCCTC AAAATGCACA ACTGATAAGA AACATCATGA TTGCAACCCA 
     9301 ATATGTGCAT GATCACGTGA TGCATTTTTA TCACTTGCAT GCCCTAGATT GGGTTGACGT 
     9361 TGTTTCTGCA CTAGATGCAG ATCCAACGAG AACCGCTACG CTCGCCGGTC AATTGAGTGA 
     9421 TTATCCTCGT TCATCGCCGG GATATTTCAA AGATGTGAAG CAAAAAGTCA AAACGCTGGT 
     9481 TGAGTCTGGG CAGCTAGGGA TATTCAGTAA CGCGTATTGG GGGCATCCTG GCTATAAACT 
     9541 GCCACCTGAA GTTAACTTGA TGGCATTAGC ACATTATTTA GATGCGCTAA CGTGGCAGCG 
     9601 TGAAGTTGTA AAAGTTCACA CCATATTTGG AGGGAAAAAC CCTCATCCTA ATTTTGTCGT 
     9661 TGGCGGCGTG CCTTCACCGA TTAATCTCAA TGCGTCAACG GGTATTAACA CGAGTCGATT 
     9721 AGTGCAACTA CAAGATGCTA TCACGCAAAT GAAGAGCTTT GTCGATCAGG TGTATTACCC 
     9781 CGATATTGTG GCGATTGCGG GTTATTACAA AGAGTGGGGG ACACGAGGGG AAGGGCTGGG 
     9841 TAACTTTCTT ACCTATGGAG ACTTACCTAT GACATCAATG GATGACCCTG ATTCTTTCTT 
     9901 GTTTCCACGA GGTGCAATAC TTGGTCGAGA CTTGAGTAAA GTGCATGACC TTGATCTAGA 
     9961 TGATCCCTCT GAAATTCAAG AATTCGTCTC TTCCTCCTGG TATCGATATA GTGGAGGGAA 
    10021 CGCAAGTGGT TTACACCCTT TTAATGGACA AACAACACTC GAGTATACTG GTCCGAAACC 
    10081 GCCTTACAAG CACCTAAATG TAGGGGCTGA ATATTCATGG TTGAAAAGTC CGCGTTGGAA 
    10141 AGGCCATGCG ATGGAGGTGG GACCGCTGGC TCGCGTGCTA ATGATGTATG CTAAAAAAGA 
    10201 TGCCGCTGCG CAAGACATCG TTAATCGATC TCTTTCTATC TTGGATTTAG AGACCTCTGC 
    10261 ACTTTTCTCC ACACTCGGTA GGACGCTCGC CAGAGCAGTG GAAACAAAAA TTGTGGTTAA 
    10321 CCAGCTACAG TCTTGGTATG ACCAACTATT GGATAATATC GCAAAGGGCG ATACCGATAC 
    10381 GTTTAACCCT CTGTATTTTG ACCCTACCAA TTGGCCAATT AAAGGCCAGG GGGTAGGCGT 
    10441 GATGGAAGCG CCTCGTGGCG CGTTGGGGCA TTGGTTGGTC ATGCAAAATG GCAAAATTGA 
    10501 GAATTACCAA TGTGTCGTGC CTACGACATG GAACGCTGGA CCTCGAGATC CCAACTCACA 
    10561 GGCAGGTGCT TATGAAGCCG CTCTGCAAGA TAAACATACG CTACATGATC CTGACCAACC 
    10621 TTTAGAGATT TTGCGAACAC TTCATAGTTT TGACCCCTGC TTAGCATGTG CCGTGCACGT 
    10681 AATGGACGAA ACAGGGGAAG AGCGTTTGCG TCTAAAAGTT CGTTAACCTT ACTTGAGGAA 
    10741 TATTATGAAA ATCAAAAATA GTATTAGAAA GTCAGTTACT TCTTTAATTG CCTTTTTTTA 
    10801 CCTGGTGGTA GGTTCACCCG TTAGTTATGC GCACCCGGGT CATCAAGGCG ATCATTCACT 
    10861 ACTTTTGGGA TCGCTGGTGT CAACAATCGT GCTTGTCACC GTTGCGCTGT TTATTTATCG 
    10921 AGCTAGAGCA AGTAGGCCCT ATCAACGGGT AAAACAGTAA TGTGTCTCGC TATCCCCATG 
    10981 AAAGTCATTG CAATTAAAGG CTTTAACGCA ACGTGTGAAG CGAAAGGTGT CTCTCGCGAG 
    11041 GTGAGTTTAC ATTTAGTGCA AGGGCTAGAG GTCAAAGTTG GCGACTATGT GATGGTACAT 
    11101 GTTGGTTATG CTCTCCAAGT GATCACCTAT GATGAAGCGC AGGTGACATG GGAGATGCTC 
    11161 GATCAGGTCA TTGCTTACGA TGCATGAAAT TAGTCTTTGC TATAGCTTGC TTGACACAGT 
    11221 CGCTGTTCAC CAGCGAGCAA ACATGAATAA GTCTGTCAGT CTGGTTCACG TCAAAGTCGG 
    11281 CCCACTGTCA GGTGTTGAGC CTGACTTGCT GCACCATGCG TTCTTGGCGT GTAGAACTCA 
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    11341 CACCATTGGC GATCAGGCAA CGCTTAGAAT TGACACAAGC GCTATCAAGA TACGCTGTAA 
    11401 ATTGTGTGGC GAATTCAGCC GAGTTTCGGT GAATAGCATC CTATGTGCAA GTTGCGGTGC 
    11461 TTGGCAAACC GACCTCATTG AGGGCGATGA ATTTATATTG CAACGAATAG AGTTTATCGC 
    11521 ACCTGACAAT TTTACAGAAT CAAAGGAGAG AAAACATGTG CGGTAACTGT GGTTGCGAAA 
    11581 CGCAAGTAAA ATCAGAGAAA ACTGACAAGC CATCAGCAAA TATCGTTGAG GTTCACGCAA 
    11641 ATTTAAAAAG CAACAATGAC AACCAAGCGA TAGCAAACCG TGCTTTATTT GACGCACATA 
    11701 ATGTACTAGT GATTAATTTG ATGTCATCCC CAGGCAGTGG AAAAACCAGG CTACTCGAAG 
    11761 AAACGATACG TGCGCTTAAG TCGCAATACG CGATGGCGGT GATTGAAGGC GACCTCGAAA 
    11821 CTGAAAATGA CGCAAATAGA ATTAGACGTC ATGGTGTGCA GGCGGAGCAA ATCGCCACGG 
    11881 GCCAAGGGTG TCACTTGGAC GCCAGTATGG TGCAAAAGGT ACTTGGAAGA TTTAGCTTAC 
    11941 AAAAACTAGA CGTTTTGTTT ATAGAGAATG TTGGCAATTT GATTTGTCCA GCGTGTTTTG 
    12001 ATTTAGGACA GCACTTAAAC ATTATTTTGC TGTCCGTACC AGAAGGTGAT GATAAGCCTG 
    12061 AAAAGTACCC AGTGATGTTT CGTGCCGCGG ACGTCATGCT TATTTCTAAG ACCGATTACT 
    12121 TGCAATTTCA CGATGAATTC AATGTACCTC GCGCGATTGA ATCATTTCGT AAAGTGGGCA 
    12181 ACGATGCGCC CGTTCTCGAA GTGTCTTCAT TGAAAAGTCA ACATCTAGAG CGTTGGTTTT 
    12241 CTTATTTTAC GCACGCCATT ACAGCTCATC AGTCTCAGTC GTTACAAAAT AGCGGAGTCT 
    12301 AAAGTCTTAT GTACAGTGTT GAATCGTTGC TAAGAGACAT TAAGAATACC TCGCTTTCAA 
    12361 AACCGTTTCG TATTCTTAAT GTTTGCGGTG GCCATGAGCG TGCGATTACG CGCGCTGGAT 
    12421 TTAGAACGTT GTTTCAGCAC AATATTCATC TGATACCTGG GCCAGGGTGC CCCGTTTGTA 
    12481 TTTGCCCCGA AGAGGATATT GCATACGCGA TACACTTAGC CATTAACGAA AATGTCGTTA 
    12541 TCGTTAGTTT TGGTGACATG CTCCGCGTCC CAGTCGAACA CGAAATGGGT GGCTGTAGCT 
    12601 CATTGATAGA CGCAAAAAAT CAAGGGGCCG ATATCCGTCC GATATCTTCT CCTCAAGAAG 
    12661 CGGTATCTAT AGCATTGGAA GAACCTCGTA AGGTTATTGT GTTTTTTGCT GTTGGTTTTG 
    12721 AAACGACTAT GGCACCGATT GCAGCAACAC TGCTTAATGA TTTACCCAAT AACTTTAAAG 
    12781 TATTATTGTC TGGACGACTT ACTTGGCCAG CAGTTGCCCA TGTGCTTGAG AGTCAACCGA 
    12841 ATACTTTTGA TGCACTGATT GCGCCAGGCC ACGTTGCGAC AATTATGGGT AGTGAAGAAT 
    12901 GGCAGTTTGC AATCGACCAT CATAATTTGC CTGTCAGTAT TGCTGGTTTT CATCCAGAAA 
    12961 GTTTGCTGTT GTCGCTCCAA ACGCTGCTCG GTAATTGTTC AAATAAAGTC GTCACACTGA 
    13021 GTAACCGCTA TCCCGAAGTG GTAAAGCAAA ACGGCAATGC AGCAGCTAAA GCAATAATCA 
    13081 ATAAAGCGTT CACTATCGTT GACGCACATT GGCGAGGAAT TGGTGTTATT CCTGGTTCTG 
    13141 GATTTTCCTT TGCTTCGAGA CTATCGCACC TAGACGCCAC AAACGATTAT GCGCCAGTCG 
    13201 ATTTCCCTTC GCAATGTGCG CAAAACGTTC CTGAAACCAC ATCGCCCTGT GAAAAAGTGA 
    13261 TCCTCGGAAA AATGGCACCT GATGCGTGCC CGTTTTTTGG TCAGGAATGC AAACCAGCAT 
    13321 CCCCTAAAGG CGCATGTATG GTGTCTGATG AGGGGGCTTG CCGAATTTGG TATAGCTCTG 
    13381 GTGAGCGCTC GATAACAAAT GTTATCAAAA AGGGGAATAC GCTAAAGGTG GAGATGAAGT 
    13441 GATGACAACT GCCCGCACAT ATGTTGCCAA TACGAATAAG AGTAAAACTA TCGCCTATGA 
    13501 GTTGAACATT ACTGGAGTCA TCCAGGGGGT TGGGTTCAGA CCGTTAGTTT ACTGCTTAGC 
    13561 GTATGAAAAA AGTATTGTTG GTTGGGTACA AAACGACTGT GGATGTGTGC GAATACACGC 
    13621 TGAAGGCACT GAGCTAGACG TTGAACAATT TGTATTCGAC TTACTGAACA ATGGGTCGCT 
    13681 AGTTTCCATA TCCTTGCTGG AAAAAAAGCA GGTTAAACTG AGTAATGTAG ACTCGTTCAC 
    13741 GATAAAAGAA AGCGGTCATG ATATAGCGTG CGGGGCGATA TCAATCCCCA AAGATGTCTA 
    13801 TTTGTGTGGA GCGTGTAAAG CTGAGTTACT GTCAAATACT AACCGACGTG GCACCTATAG 
    13861 CTTTATCGCT TGCAGTAAAT GTGGTCCACG ATTTTCTATG CTGCGAGCAA TGCCATACGA 
    13921 CAGAAAGAAC ATGAGTATGT CAGCATTTCC AATGTGTGAG TTATGTCGTA AAGAATATCA 
    13981 ATCGCCAACT GATAGGCGCT TTCATGCTCA ACCAATAAGC TGTCGCGTAT GCGGGCCTGA 
    14041 AGTATTTTGT TCAACTGTCG GCGGGCGCGT GGTCTCGCAA GGCGATGTTG ATGTTGTAGC 
    14101 AACGGTTGTC GCGTATTTGA ATCAAGGCAA AATTGTCGCG TTAAAAAGTA TAGGCGGTTA 
    14161 TCACTTGCTC TGTGACGCAC AAAGCACTGA AGCGGTAGAC CTTTTACGCC AGCGTAAAAA 
    14221 TAGACCAGAT AAACCTTTCG CGGTCATGCT CCCAGAGCCT CGTGCAGACG AAACAAGTGA 
    14281 GGATTGGTTA GATAAATGCG TTGCTGTAGA CAGTCATCAA AGAGCGCTCT TACTAAGCCC 
    14341 CGTGCGACCC ATTTTACTTG CAAAAAAGCA ATCGAATGTA CCCATTGCAG ATAACGTAGC 
    14401 GCCCATGCTT CGTGATTTGG GGGTGATGTT GCCGTGCAGC GGACTGCATT TACTCATTAT 
    14461 GCAGCAATTC AATCGCCCCA TGGTGGCTAC GTCAGGAAAT ATTTACGGTG AACCGATGGT 
    14521 CACATCGACG TCATCGGCAC AGCAACACCT TTCGATGTTG GCAGACATCT TCGTGCACCA 
    14581 TAATCGAGAC ATTTTTCACA AACTGGATGA TTCTGTGCTG CGAACGCTTA AGTCAGGCAC 
    14641 CATTCCAATT CGCCTGGGGC GGGGTATAAG TCCGATAGAA TTATCATTGC CATATACTGT 
    14701 GCAGGAACCA ATGCTTGCTG TTGGCGCGAA TCAGAAAAAT ACAGTCGCAA TAGCTTTGAA 
    14761 CAATCGACTT ATCGTAACAC CGCATATTGG CGACCTCGAT TCTCCGATAA TGCAAGCGCA 
    14821 CTTTGAAAAA TGTATCAGTG ACTTTCAAGC TCTCTATCAT GTTCATCCAC AGCGTATTCT 
    14881 TTGCGATAGC CATCCTGGCT ATATCAGTTC CCGTTGGGCC AAAGGCAGTG AACTACCGAC 
    14941 TACTAAAGTT TTACATCACC ACGCTCATGC ATCAGCGTGG GCATTAGCTG CTGAAATATC 
    15001 GACACCAAGC TTGGTTTTCG TGTGGGATGG AACGGGATTA GGCGAGAATG GCGAGATGTG 
    15061 GGGAGGGGAA GTTTTTTGTG GGACGCCGGG CAATTGGAAA CGTGTTGCCT CATTAGCGCC 
    15121 TATGAAGTTG CAAGGCGGCA ACAAGGTTCC AAATCAACCA TGGCGAAGTG CAGCATCACT 
    15181 AGTGTGGGGT ACTAATTTCA CCGGCATTGA TTTTAAACCA TTTGATCCAC AACAATTAAG 
    15241 CTACAACGCA TGGCAAAACG AACTCAATTG TCATGTTAGT AGTTCAATGG GAAGACTGTT 
    15301 CGACGCGGCG GCATTTGCCT GCTGTGAACA GAGCGAAGTC TCTTATGAAG GGCAGGCGCC 
    15361 GATGATGTTG GAAAGCGTTG CGTCGACGCC CTCTAAGGTT ATGCCGTTAA CGTTGGTCCA 
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    15421 GAAAAACGAC GAATTTATTC AAATGGATTG GCGAACACTG GTACCGGAAC TATTTGATTT 
    15481 CAAAGTGTCT CCTCAAACTC GTGCTGCAAA TTTCCACGCT TCGTTAATTG AAACGGTATG 
    15541 GGAGGTAACC CTACATTGCC GTAAAAAGTT TAATTTTGAC CACATTGGAT TGGCAGGAGG 
    15601 CGTCTTCCAA AATCGCATTT TGTGTGACGG TATATCACAA CGGTTTTTAC AATCAGACAT 
    15661 TCCTGTGGTT ATTCCAAGTA GTTTGCCATT AAACGATGCC GCAATAAGTG TTGGGCAAAT 
    15721 CCACGAATAC TGTTCACGGA GGTCATAATG AAAAGCGCAG AGGGCAATAA TCATTCATCA 
    15781 TCAGAGCCGT TGGGCACGGA ATCTATTCAA TTAGCTCAGG GGAACGGCGG AACACTGACA 
    15841 AAAAGACTCA TTGATCATGT TTTTAAAAAT AAAGCGAACA AAGATCTAGA TCTGCTTCAT 
    15901 GATGCCGCCA CAGTAACTTT TGATGGTCCT TATCTGAGTA TAACAACGGA TAGCTTCGTT 
    15961 GTATCCCCCC CAACATTTCC AGGCGGCAAT GTAGGCGCGT TGAGTGTTTA CGGTACCGTC 
    16021 AATGATTTAG CAGTCGTTGG GGCAACACCA CGGTACATCA GTACTGCATT TATTATTGAA 
    16081 GAAGGCTTTT CCCTTTCAAC ATTGAAACAA ATCGTTAATG GAATGCATCA AGCTGCCGAA 
    16141 GAAACGAAGG TCGCCATTGT AACAGGTGAT ACGAAAGTTG TCCCGAAAGG CAGTGGTGGC 
    16201 GGCGTTTTTA TCAATACAAC GGGTGTTGGA GACAGCCGAG ATGCGCCGAT TTGGGATACC 
    16261 AGTCTTATAA AGGCAGGCGA TCATGTACTG GTTAGTGGTT CTGTAGGTGA TCACGGTGCG 
    16321 TGTGTCCTGC TTGCTCGCGA GGACTATGGT TTGCAAGGTC AGCTAAAGTC TGATTGTGGA 
    16381 AGCGTTGTTC CTCTTATTGA TCCAATCAAG CATTTGGAAG GTGTTCGTTT TGTGCGTGAC 
    16441 CCAACTCGTG GAGGGTTGTC AGTATTACTC CATGACGTTG CTAATGAAAC AGGCTTCGAT 
    16501 ATCGAGTTAA TTGAAAATAA TATTCCGGTG CGACCTGAAG TGGCAAGCGT GTGTGAAATA 
    16561 TTAGGCTTTG ATCCGTTTGT TTTAGCGTGT GAGGGACGCA TTGTTGCTGT TGTTGCCCCT 
    16621 GACATAAGCG GTAAGGTGCT AGAACACTGG CGGAGCATTC GAAACGGGGA GCAGGCCGAA 
    16681 CACATTGGTG TAATAGTAAA AAACACCGAA TCAAAAGGGC GCGTGACCAT TGTTACGCCA 
    16741 ATGGGAGGAA GACGTTTCAT GAATGAACTC GAAGATGAGC CGCTTCCAAG GATCTGCTGA 
    16801 GATCCTGGCC TCTAAACGGG TCTTGAGGGG TTTTTTGCTG AAAGGAGGAA CTATATCCGG 
    16861 ATATCCACAG GACGGGTGTG GTCGCCATGA TCGCGTAGTC GATAGTGGCT CCAAGTAGCG 
    16921 AAGCGAGCAG GACTGGGCGG CGGCCAAAGC GGTCGGACAG TGCTCCGAGC GAGCTTCTGG 
    16981 AGCAGGAAGA TGTCGCGGGC ATTAGCACCA GCGGTCTGCC AAGCCTCCGC CAGCCGTTGG 
    17041 GTCCCTTCCG CTTGAGCTTT TCCATCTTCG ACGATACGGG CGGCGGCCCC CCGCGCTTCC 
    17101 GCGATCGCCC GTTTACAAGC TGCCTCAGCT GGGGCGATCA CATCGGCTTG AAGTTGCTGC 
    17161 TGCACCTGTT TGATCCGCTC CTGCTGCACA GGGAGTTCTG CTTGGCTACG AGCGACTTCG 
    17221 GTAGCAATGT CCGCTTCAGC TTCGGCCACC ACCGCTTCGC GCCGCGTCAA CGCATCCTGA 
    17281 ATCCGGCGCT CGGCCTCGGC TTGGGCGATC GCTACATCGC GATCGATCCG ACGCAGGGCC 
    17341 GTGATCTTGT CATTTTCGGC CGTTTGGATC GCAGAGGCAG CCTGGGCATC GGCTTCAGCA 
    17401 ATTCGGGCAT CTCGCTGCAG ATCAGCCCGC TGCTTGCGTC CACTAGCCGA GAGATAACCG 
    17461 ACCTCATCGG AAATGTTCTG GACTTGCAGC GTATCGAGGA CTAGACCCAG CTGCTCAAGG 
    17521 TCATCCTCCG CCTCTTCCAG CAGACTTTTG GCAAAGGCAA TTTTGTCCTC GTTGATCTGC 
    17581 TCCGGCGTGA GGCTGGCTAA AACACCACGC AAGTTGCCTT CGAGGGTCTC CTTGGCAATT 
    17641 TGCTCGATTT CCTTACGGTT TTTGCCAAGC AGCCGCTCGA TCGCGTTGTG GATGGTCGGT 
    17701 TCTTCCCCAG CAATCTTGAT ATTGGCAACG CCTTCAACAG TCAGGGGAAT GCCGCCCTTG 
    17761 GAGAAGGCAT TGGAAACGCG CAACTCAATG ATCATGTTGG TCAGATCCAT GCGGAGCGCT 
    17821 TTTTCCAGCA GAGGTACCCG CAGGCTGCTG CCGCCCTTGA CCAAGCGATA GCCAACTCGG 
    17881 CGGCCATCAC TACTGCGGCG ACTACTGCCA GCAAAGATCA AAATTTCACT GGGTTGGCAG 
    17941 ATGTAGTAGA GATTGCGCAG GACTAAGCTG CCAGCCCCGG CGACTCACCA GTCACAGAAA 
    18001 AGCATCTTAC GGATGGCATG ACAGTAAGAG AATTATGCAG TGCTGCCATA ACCATGAGTG 
    18061 ATAACACTGC GGCCAACTTA CTTCTGACAA CGATCGGAGG ACCGAAGGAG CTAACCGCTT 
    18121 TTTTGCACAA CATGGGGGAT CATGTAACTC GCCTTGATCG TTGGGAACCG GAGCTGAATG 
    18181 AAGCCATACC AAACGACGAG CGTGACACCA CGATGCCTGC AGCAATGGCA ACAACGTTGC 
    18241 GCAAACTATT AACTGGCGAA CTACTTACTC TAGCTTCCCG GCAACAATTA ATAGACTGGA 
    18301 TGGAGGCGGA TAAAGTTGCA GGACCACTTC TGCGCTCGGC CCTTCCGGCT GGCTGGTTTA 
    18361 TTGCTGATAA ATCTGGAGCC GGTGAGCGTG GGTCTCGCGG TATCATTGCA GCACTGGGGC 
    18421 CAGATGGTAA GCCCTCCCGT ATCGTAGTTA TCTACACGAC GGGGAGTCAG GCAACTATGG 
    18481 ATGAACGAAA TAGACAGATC GCTGAGATAG GTGCCTCACT GATTAAGCAT TGGTAACTGT 
    18541 CAGACCAAGT TTACTCATAT ATACTTTAGA TTGATTTAAA ACTTCATTTT TAATTTAAAA 
    18601 GGATCTAGGT GAAGATCCTT TTTGATAATC TCATGACCAA AATCCCTTAA CGTGAGTTTT 
    18661 CGTTCCACTG AGCGTCAGAC CCCGTAGAAA AGATCAAAGG ATCTTC 
// 
LOCUS       pIY041b      3301 bp    DNA     circular UNA 03-Mar-2011 
DEFINITION   
FEATURES             Location/Qualifiers 
     primer          379..396 
                     /label=pUC57F 
     misc_feature    complement(437..1051) 
                     /feature_type=Insertion 
                     /label="hyn insertion" 
     primer          complement(1076..1094) 
                     /label=pUC57R 
     promoter        complement(1129..1158) 
                     /label=lacP 
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     rep_origin      complement(1467..2086) 
                     /label=pBR322ori 
     CDS             complement(2241..3101) 
                     /cds_type=ORF 
                     /label=bla 
     promoter        complement(3143..3171) 
                     /label=ampRp 
ORIGIN 
        1 tcgcgcgttt cggtgatgac ggtgaaaacc tctgacacat gcagctcccg gagacggtca 
       61 cagcttgtct gtaagcggat gccgggagca gacaagcccg tcagggcgcg tcagcgggtg 
      121 ttggcgggtg tcggggctgg cttaactatg cggcatcaga gcagattgta ctgagagtgc 
      181 accatatgcg gtgtgaaata ccgcacagat gcgtaaggag aaaataccgc atcaggcgcc 
      241 attcgccatt caggctgcgc aactgttggg aagggcgatc ggtgcgggcc tcttcgctat 
      301 tacgccagct ggcgaaaggg ggatgtgctg caaggcgatt aagttgggta acgccagggt 
      361 tttcccagtc acgacgttgt aaaacgacgg ccagtgccaa gcttgcatgc ctgcaggtcg 
      421 actctagagg atccccCGAG TGATAGGATC GACGACTAAC CGGTTGTTAC TTGCTGTATT 
      481 TTCCATGAGC CTTGCCTATT ATCTTATGAG TTTTTCCCAG CATGCTTCTG TGCACCTTTG 
      541 CCGGGTTTGG ATTTGTACCA CTCCCATGGA CCCAAGGCTT GGTAAAAGCT GCTTTTATCC 
      601 CAGAAATCGG GCTCAGAGCA ACCAAGACAC GGATGGCCAG ATTCGATACA AAAACTCGTG 
      661 CCTTGATTCC ATTTAACCGT TGCACATGCG TTAAAGGTTT CGGGCCCTTT ACAACCAAGT 
      721 TCGAACAAAC ACCACCCATT TTTTGCCCCC TCATCATCAA ACGATTTTGC AAATTTACGT 
      781 TGTTCAAAAA ATGGGCGTCG ATAACATCTG TCACAGATGC TTTCACCAAA AAAAGCGAGT 
      841 GGGCGTTGTA ATTCGTCGAG ATCAGGGAAA CGCTTAAACG TCAGGTAATG AACCAACACA 
      901 GCTGTAATCG CGATAGGCAG TGGCGGACAG CCTGAAATGT TTACGATTGG CTTGTCTGTA 
      961 ATAATGTCGC TTACTGCCAC TGCCCCCGTC GGATTTGGGT TTGCTTTAGG GATCCCGCCA 
     1021 AAAGACGCGC AGGTACCGAT GGCAATAATA Cgggtaccga gctcgaattc gtaatcatgg 
     1081 tcatagctgt ttcctgtgtg aaattgttat ccgctcacaa ttccacacaa catacgagcc 
     1141 ggaagcataa agtgtaaagc ctggggtgcc taatgagtga gctaactcac attaattgcg 
     1201 ttgcgctcac tgcccgcttt ccagtcggga aacctgtcgt gccagctgca ttaatgaatc 
     1261 ggccaacgcg cggggagagg cggtttgcgt attgggcgct cttccgcttc ctcgctcact 
     1321 gactcgctgc gctcggtcgt tcggctgcgg cgagcggtat cagctcactc aaaggcggta 
     1381 atacggttat ccacagaatc aggggataac gcaggaaaga acatgtgagc aaaaggccag 
     1441 caaaaggcca ggaaccgtaa aaaggccgcg ttgctggcgt ttttccatag gctccgcccc 
     1501 cctgacgagc atcacaaaaa tcgacgctca agtcagaggt ggcgaaaccc gacaggacta 
     1561 taaagatacc aggcgtttcc ccctggaagc tccctcgtgc gctctcctgt tccgaccctg 
     1621 ccgcttaccg gatacctgtc cgcctttctc ccttcgggaa gcgtggcgct ttctcaaagc 
     1681 tcacgctgta ggtatctcag ttcggtgtag gtcgttcgct ccaagctggg ctgtgtgcac 
     1741 gaaccccccg ttcagcccga ccgctgcgcc ttatccggta actatcgtct tgagtccaac 
     1801 ccggtaagac acgacttatc gccactggca gcagccactg gtaacaggat tagcagagcg 
     1861 aggtatgtag gcggtgctac agagttcttg aagtggtggc ctaactacgg ctacactaga 
     1921 agaacagtat ttggtatctg cgctctgctg aagccagtta ccttcggaaa aagagttggt 
     1981 agctcttgat ccggcaaaca aaccaccgct ggtagcggtg gtttttttgt ttgcaagcag 
     2041 cagattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc tacggggtct 
     2101 gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt atcaaaaagg 
     2161 atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat 
     2221 gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg aggcacctat ctcagcgatc 
     2281 tgtctatttc gttcatccat agttgcctga ctccccgtcg tgtagataac tacgatacgg 
     2341 gagggcttac catctggccc cagtgctgca atgataccgc gagacccacg ctcaccggct 
     2401 ccagatttat cagcaataaa ccagccagcc ggaagggccg agcgcagaag tggtcctgca 
     2461 actttatccg cctccatcca gtctattaat tgttgccggg aagctagagt aagtagttcg 
     2521 ccagttaata gtttgcgcaa cgttgttgcc attgctacag gcatcgtggt gtcacgctcg 
     2581 tcgtttggta tggcttcatt cagctccggt tcccaacgat caaggcgagt tacatgatcc 
     2641 cccatgttgt gcaaaaaagc ggttagctcc ttcggtcctc cgatcgttgt cagaagtaag 
     2701 ttggccgcag tgttatcact catggttatg gcagcactgc ataattctct tactgtcatg 
     2761 ccatccgtaa gatgcttttc tgtgactggt gagtactcaa ccaagtcatt ctgagaatag 
     2821 tgtatgcggc gaccgagttg ctcttgcccg gcgtcaatac gggataatac cgcgccacat 
     2881 agcagaactt taaaagtgct catcattgga aaacgttctt cggggcgaaa actctcaagg 
     2941 atcttaccgc tgttgagatc cagttcgatg taacccactc gtgcacccaa ctgatcttca 
     3001 gcatctttta ctttcaccag cgtttctggg tgagcaaaaa caggaaggca aaatgccgca 
     3061 aaaaagggaa taagggcgac acggaaatgt tgaatactca tactcttcct ttttcaatat 
     3121 tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga atgtatttag 
     3181 aaaaataaac aaataggggt tccgcgcaca tttccccgaa aagtgccacc tgacgtctaa 
     3241 gaaaccatta ttatcatgac attaacctat aaaaataggc gtatcacgag gccctttcgt 
     3301 c 
// 
LOCUS       pIY042      3301 bp    DNA     circular UNA 03-Mar-2011 
DEFINITION   
FEATURES             Location/Qualifiers 
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     primer          379..396 
                     /label=pUC57F 
     misc_feature    complement(437..1051) 
                     /feature_type=Insertion 
                     /label="hyn insertion" 
     primer          complement(1076..1094) 
                     /label=pUC57R 
     promoter        complement(1129..1158) 
                     /label=lacP 
     rep_origin      complement(1467..2086) 
                     /label=pBR322ori 
     CDS             complement(2241..3101) 
                     /cds_type=ORF 
                     /label=bla 
     promoter        complement(3143..3171) 
                     /label=ampRp 
ORIGIN 
        1 tcgcgcgttt cggtgatgac ggtgaaaacc tctgacacat gcagctcccg gagacggtca 
       61 cagcttgtct gtaagcggat gccgggagca gacaagcccg tcagggcgcg tcagcgggtg 
      121 ttggcgggtg tcggggctgg cttaactatg cggcatcaga gcagattgta ctgagagtgc 
      181 accatatgcg gtgtgaaata ccgcacagat gcgtaaggag aaaataccgc atcaggcgcc 
      241 attcgccatt caggctgcgc aactgttggg aagggcgatc ggtgcgggcc tcttcgctat 
      301 tacgccagct ggcgaaaggg ggatgtgctg caaggcgatt aagttgggta acgccagggt 
      361 tttcccagtc acgacgttgt aaaacgacgg ccagtgccaa gcttgcatgc ctgcaggtcg 
      421 actctagagg atccccCGAG TGATAGGATC GACGACTAAC CGGTTGTTAC TTGCTGTATT 
      481 TTCCATGAGC CTTGCCTATT ATCTTATGAG TTTTTCCCAG CATGCTTCTG TGCACCTTTG 
      541 CCGGGTTTGG ATTTGTACCA CTCCCATGGA CCCAAGGCTT GGTAAAAGCT GCTTTTCCGC 
      601 CAGAACCGGG GCTTAGAGCA ACCAAGACAC GGATGGCCAG ATTCGATACA AAAACTCGTG 
      661 CCTTGATTCC ATTTAACCGT TGCACATGCG TTAAAGGTCT TGGGCCCTTT ACAACCAAGC 
      721 TTGAACAAAC ACCACCCATT TTTTGCCCCC TCATCATCAA ACGATTTTGC AAATTTACGT 
      781 TGCTTAAAAA ATGGGCGTCG ATAACATCTC CGGCAGATGC TCTTACCAAA AAAAGCGAGT 
      841 GGGCGTTGTA ACTTCCGGAG ATCAGGGAAA CGCTTAAACG TCAGGTAATG AACCAACACA 
      901 GCTGTAATCG CGATAGGCAG TGGCGGACAG CCTGAAATGT TTACGATTGG CTTGTCTGTA 
      961 ATAATGTCGC TTACTGCCAC TGCCCCCGTC GGATTTGGGT TTGCTTTAGG GATCCCGCCA 
     1021 AAAGACGCGC AGGTACCGAT GGCAATAATA Cgggtaccga gctcgaattc gtaatcatgg 
     1081 tcatagctgt ttcctgtgtg aaattgttat ccgctcacaa ttccacacaa catacgagcc 
     1141 ggaagcataa agtgtaaagc ctggggtgcc taatgagtga gctaactcac attaattgcg 
     1201 ttgcgctcac tgcccgcttt ccagtcggga aacctgtcgt gccagctgca ttaatgaatc 
     1261 ggccaacgcg cggggagagg cggtttgcgt attgggcgct cttccgcttc ctcgctcact 
     1321 gactcgctgc gctcggtcgt tcggctgcgg cgagcggtat cagctcactc aaaggcggta 
     1381 atacggttat ccacagaatc aggggataac gcaggaaaga acatgtgagc aaaaggccag 
     1441 caaaaggcca ggaaccgtaa aaaggccgcg ttgctggcgt ttttccatag gctccgcccc 
     1501 cctgacgagc atcacaaaaa tcgacgctca agtcagaggt ggcgaaaccc gacaggacta 
     1561 taaagatacc aggcgtttcc ccctggaagc tccctcgtgc gctctcctgt tccgaccctg 
     1621 ccgcttaccg gatacctgtc cgcctttctc ccttcgggaa gcgtggcgct ttctcaaagc 
     1681 tcacgctgta ggtatctcag ttcggtgtag gtcgttcgct ccaagctggg ctgtgtgcac 
     1741 gaaccccccg ttcagcccga ccgctgcgcc ttatccggta actatcgtct tgagtccaac 
     1801 ccggtaagac acgacttatc gccactggca gcagccactg gtaacaggat tagcagagcg 
     1861 aggtatgtag gcggtgctac agagttcttg aagtggtggc ctaactacgg ctacactaga 
     1921 agaacagtat ttggtatctg cgctctgctg aagccagtta ccttcggaaa aagagttggt 
     1981 agctcttgat ccggcaaaca aaccaccgct ggtagcggtg gtttttttgt ttgcaagcag 
     2041 cagattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc tacggggtct 
     2101 gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt atcaaaaagg 
     2161 atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat 
     2221 gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg aggcacctat ctcagcgatc 
     2281 tgtctatttc gttcatccat agttgcctga ctccccgtcg tgtagataac tacgatacgg 
     2341 gagggcttac catctggccc cagtgctgca atgataccgc gagacccacg ctcaccggct 
     2401 ccagatttat cagcaataaa ccagccagcc ggaagggccg agcgcagaag tggtcctgca 
     2461 actttatccg cctccatcca gtctattaat tgttgccggg aagctagagt aagtagttcg 
     2521 ccagttaata gtttgcgcaa cgttgttgcc attgctacag gcatcgtggt gtcacgctcg 
     2581 tcgtttggta tggcttcatt cagctccggt tcccaacgat caaggcgagt tacatgatcc 
     2641 cccatgttgt gcaaaaaagc ggttagctcc ttcggtcctc cgatcgttgt cagaagtaag 
     2701 ttggccgcag tgttatcact catggttatg gcagcactgc ataattctct tactgtcatg 
     2761 ccatccgtaa gatgcttttc tgtgactggt gagtactcaa ccaagtcatt ctgagaatag 
     2821 tgtatgcggc gaccgagttg ctcttgcccg gcgtcaatac gggataatac cgcgccacat 
     2881 agcagaactt taaaagtgct catcattgga aaacgttctt cggggcgaaa actctcaagg 
     2941 atcttaccgc tgttgagatc cagttcgatg taacccactc gtgcacccaa ctgatcttca 
     3001 gcatctttta ctttcaccag cgtttctggg tgagcaaaaa caggaaggca aaatgccgca 
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     3061 aaaaagggaa taagggcgac acggaaatgt tgaatactca tactcttcct ttttcaatat 
     3121 tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga atgtatttag 
     3181 aaaaataaac aaataggggt tccgcgcaca tttccccgaa aagtgccacc tgacgtctaa 
     3241 gaaaccatta ttatcatgac attaacctat aaaaataggc gtatcacgag gccctttcgt 
     3301 c 
// 
LOCUS       pIY043     18706 bp    DNA     circular UNA 10-Jul-2010 
DEFINITION   
FEATURES             Location/Qualifiers 
     rep_origin      1..589 
                     /label=oriV 
     misc_feature    complement(773..913) 
                     /feature_type="Transfer origin" 
                     /label=oriT 
     repeat_region   912..1056 
                     /label="Direct Repeat 2" 
     Region          1060..1908 
                     /label=NS-I-up 
     CDS             2682..3622 
                     /cds_type=ORF 
                     /label=SpSm 
     terminator      complement(3882..3978) 
                     /label=T4t 
     repeat_region   4035..4179 
                     /label="Direct Repeat 1" 
     CDS             4302..5384 
                     /cds_type=ORF 
                     /label=lacI 
     promoter        5626..5644 
                     /label=T7p 
     Repressor       5647..5667 
                     /label=lacO 
     CDS             5713..6831 
                     /cds_type=ORF 
                     /note="Length: 1188" 
                     /note="Found at strand: positive" 
                     /note="Start codon: CTG" 
                     /label=orf2 
     RBS             6831..6836 
                     /label=hynD-RBS 
     CDS             6846..7400 
                     /cds_type=ORF 
                     /note="Length: 555" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hynD 
     RBS             7387..7392 
                     /label=hupH-RBS 
     CDS             7397..7831 
                     /cds_type=ORF 
                     /note="Length: 435" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hupH 
     RBS             7821..7826 
                     /label=hynS-RBS 
     sig_peptide     7833..7964 
                     /label="TAT signal" 
     CDS             7833..8831 
                     /cds_type=ORF 
                     /note="Length: 1056" 
                     /note="Found at strand: positive" 
                     /note="Start codon: CTG" 
                     /label=hynS 
     mutation        8478..8480 
                     /label=D224R 
     mutation        8481..8483 
                     /label=E225K 
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     mutation        8511..8513 
                     /label=E235K 
     mutation        8520..8522 
                     /label=H238C 
     mutation        8523..8525 
                     /label=D239R 
     mutation        8550..8552 
                     /label=E248K 
     mutation        8613..8615 
                     /label=E269K 
     mutation        8634..8636 
                     /label=E276K 
     mutation        8685..8687 
                     /label=P293C 
     mutation        8721..8723 
                     /label=E305K 
     mutation        8727..8729 
                     /label=D307R 
     mutation        8736..8738 
                     /label=D310R 
     RBS             8835..8840 
                     /label=hynL-RBS 
     CDS             8849..10726 
                     /cds_type=ORF 
                     /note="Length: 1878" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hynL 
     CDS             10978..11187 
                     /cds_type=ORF 
                     /label=hypC 
     RBS             11162..11167 
                     /label=hypA'-RBS 
     CDS             11171..11566 
                     /cds_type=ORF 
                     /note="Length: 396" 
                     /note="Found at strand: positive" 
                     /note="Start codon: TTG" 
                     /label=hypA 
     misc_feature    11243 
                     /feature_type="Alternate start" 
                     /label=hypA 
     RBS             11544..11549 
                     /label=hypB-RBS 
     CDS             11556..12302 
                     /cds_type=ORF 
                     /label=hypB 
     RBS             12293..12298 
                     /label=hypD-RBS 
     CDS             12309..13442 
                     /cds_type=ORF 
                     /note="Length: 1134" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hypD 
     RBS             13426..13431 
                     /label=hypF-RBS 
     CDS             13442..15748 
                     /cds_type=ORF 
                     /note="Length: 2307" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hypF 
     RBS             15737..15742 
                     /label=hypE-RBS 
     CDS             15748..16800 
                     /cds_type=ORF 
                     /label=hypE 
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     terminator      complement(16807..16862) 
                     /label=T7Term 
     Region          16970..17982 
                     /label=NS-I-dn 
ORIGIN 
        1 TTGAGATCCT TTTTTTCTGC GCGTAATCTG CTGCTTGCAA ACAAAAAAAC CACCGCTACC 
       61 AGCGGTGGTT TGTTTGCCGG ATCAAGAGCT ACCAACTCTT TTTCCGAAGG TAACTGGCTT 
      121 CAGCAGAGCG CAGATACCAA ATACTGTCCT TCTAGTGTAG CCGTAGTTAG GCCACCACTT 
      181 CAAGAACTCT GTAGCACCGC CTACATACCT CGCTCTGCTA ATCCTGTTAC CAGTGGCTGC 
      241 TGCCAGTGGC GATAAGTCGT GTCTTACCGG GTTGGACTCA AGACGATAGT TACCGGATAA 
      301 GGCGCAGCGG TCGGGCTGAA CGGGGGGTTC GTGCACACAG CCCAGCTTGG AGCGAACGAC 
      361 CTACACCGAA CTGAGATACC TACAGCGTGA GCTATGAGAA AGCGCCACGC TTCCCGAAGG 
      421 GAGAAAGGCG GACAGGTATC CGGTAAGCGG CAGGGTCGGA ACAGGAGAGC GCACGAGGGA 
      481 GCTTCCAGGG GGAAACGCCT GGTATCTTTA TAGTCCTGTC GGGTTTCGCC ACCTCTGACT 
      541 TGAGCGTCGA TTTTTGTGAT GCTCGTCAGG GGGGCGGAGC CTATGGAAAA ACGCCAGCAA 
      601 CGCGGCCTTT TTACGGTTCC TGGCCTTTTG CTGGCCTTTT GCTCACATGT TCTTTCCTGC 
      661 GTTATCCCCT GATTCTGTGG ATAACCGTAT TACCGCCTTT GAGTGAGCTG ATACCGCTCG 
      721 CCGCAGCCGA ACGACCGAGC GCAGCGAGTC AGTGAGCGAG GAAGCGGAAG AGCGCCTGAT 
      781 GCGGTATTTT CTCCTTACGC ATCTGTGCGG TATTTCACAC CGCATATGGT GCACTCTCAG 
      841 TACAATCTGC TCTGATGCCG CATAGTTAAG CCAGTATACA CTCCGCTATC GCTACGTGAC 
      901 TGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
      961 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
     1021 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGGATA TCCGGCAGCC GGCGGAGCGC 
     1081 TGCTTTCTTG GCAAGCGGTC GCCAGCCCCA ACGCCAGGGC TGCCAGCCCG AAACAGCGGG 
     1141 GCAAGGCAGC TTGGAAGGGC GATCGCAGCA CGGGCATGGC AATGTCTCTC TGAAGGAATG 
     1201 CAGACCTTAT TCGTACAGCC AGGGTTGAAT CGTGGGGGTC CAATCACTTA GCTCTGCTGG 
     1261 GCTAAACCAG AGAGCAATTT CCTGTTGTGC TGTTTCGATT GCATCCGAGC CATGGATGAT 
     1321 GTTGCGGCCA ATATTGACAC CAAAATCACC ACGGATGGTG CCCGGTTCTG CCGTCAGCGG 
     1381 ATTGGTAGCG CCGATCAACT TGCGAGCAGC CGCCACAACG CCTTCGCCTT CCAAGACGAT 
     1441 CGCCACGATC GGCCCAGAGG TGATGAACTC GACGAGGCCA TTGAAGAAGG GGCGCTCGCG 
     1501 GTGGACAGCA TAGTGCTGTT CGGCCAGCTC GCGACTGGGC TTCAGCTGCT TTAGGCCCAC 
     1561 CAGTTTGAAG CCTTTTTGCT CAAAGCGGCC GATGATCGTA CCGACCAAAC CCCGCTGAAC 
     1621 GCCATCGGGC TTGATGGCAA TAAATGTGCG TTCCACAGAC ATCTAGATAG TCCTCAAGAC 
     1681 GAGGCAAGCA TTGAGCTTGC CTTCCTATGG TTCGGGATCA CTGGGATTCT TGACAAGCGA 
     1741 TCGCGGTCAC ATCGCTATCT CTTAGGACTT CGCAGCGGGC GAGTCGGATT GACCCGGTAG 
     1801 GGATTTCGCC AGATCAATGC CCGTGGTTTG TTTCAGCTTC TCCAGCAAGC TAGCGATTTG 
     1861 GGTAGCGCTG CCTTCCCCTT CGCCAATCAC AGTGATCGAC TCCACGTCGA TATCTGGCAC 
     1921 GGTGCCTGAA AGCGTGACGA GCAGGGACTC GAAGCTTGCA TGCCTGCAGG TCGACTCTAG 
     1981 AGCTTTATGC TTGTAAACCG TTTTGTGAAA AAATTTTTAA AATAAAAAAG GGGACCTCTA 
     2041 GGGTCCCCAA TTAATTAGTA ATATAATCTA TTAAAGGTCA TTCAAAAGGT CATCCACCGG 
     2101 ATCAATTCCC CTGCTCGCGC AGGCTGGGTG CCAAGCTCTC GGGTAACATC AAGGCCCGAT 
     2161 CCTTGGAGCC CTTGCCCTCC CGCACGATGA TCGTGCCGTG ATCGAAATCC AGATCCTTGA 
     2221 CCCGCAGTTG CAAACCCTCA CTGATCCGCA TGCCCGTTCC ATACAGAAGC TGGGCGAACA 
     2281 AACGATGCTC GCCTTCCAGA AAACCGAGGA TGCGAACCAC TTCATCCGGG GTCAGCACCA 
     2341 CCGGCAAGCG CCGCGACGGC CGAGGTCTTC CGATCTCCTG AAGCCAGGGC AGATCCGTGC 
     2401 ACAGCACCTT GCCGTAGAAG AACAGCAAGG CCGCCAATGC CTGACGATGC GTGGAGACCG 
     2461 AAACCTTGCG CTCGTTCGCC AGCCAGGACA GAAATGCCTC GACTTCGCTG CTGCCCAAGG 
     2521 TTGCCGGGTG ACGCACACCG TGGAAACGGA TGAAGGCACG AACCCAGTGG ACATAAGCCT 
     2581 GTTCGGTTCG TAAGCTGTAA TGCAAGTAGC GTATGCGCTC ACGCAACTGG TCCAGAACCT 
     2641 TGACCGAACG CAGCGGTGGT AACGGCGCAG TGGCGGTTTT CATGGCTTGT TATGACTGTT 
     2701 TTTTTGGGGT ACAGTCTATG CCTCGGGCAT CCAAGCAGCA AGCGCGTTAC GCCGTGGGTC 
     2761 GATGTTTGAT GTTATGGAGC AGCAACGATG TTACGCAGCA GGGCAGTCGC CCTAAAACAA 
     2821 AGTTAAACAT CATGAGGGAA GCGGTGATCG CCGAAGTATC GACTCAACTA TCAGAGGTAG 
     2881 TTGGCGTCAT CGAGCGCCAT CTCGAACCGA CGTTGCTGGC CGTACATTTG TACGGCTCCG 
     2941 CAGTGGATGG CGGCCTGAAG CCACACAGTG ATATTGATTT GCTGGTTACG GTGACCGTAA 
     3001 GGCTTGATGA AACAACGCGG CGAGCTTTGA TCAACGACTT TTGGAAACTT CGGCTTCCCC 
     3061 TGGAGAGAGC GAGATTCTCC GCGCTGTAGA AGTCACCATT GTTGTGCACG ACGACATCAT 
     3121 TCCGTGGCGT TATCCAGCTA AGCGCGAACT GCAATTTGGA GAATGGCAGC GCAATGACAT 
     3181 TCTTGCAGGT ATCTTCGAGC CAGCCACGAT CGACATTGAT CTGGCTATCT TGCTGACAAA 
     3241 AGCAAGAGAA CATAGCGTTG CCTTGGTAGG TCCAGCGGCG GAGGAACTCT TTGATCCGGT 
     3301 TCCTGAACAG GATCTATTTG AGGCGCTAAA TGAAACCTTA ACGCTATGGA ACTCGCCGCC 
     3361 CGACTGGGCT GGCGATGAGC GAAATGTAGT GCTTACGTTG TCCCGCATTT GGTACAGCGC 
     3421 AGTAACCGGC AAAATCGCGC CGAAGGATGT CGCTGCCGAC TGGGCAATGG AGCGCCTGCC 
     3481 GGCCCAGTAT CAGCCCGTCA TACTTGAAGC TAGACAGGCT TATCTTGGAC AAGAAGAAGA 
     3541 TCGCTTGGCC TCGCGCGCAG ATCAGTTGGA AGAATTTGTC CACTACGTGA AAGGCGAGAT 
     3601 CACCAAGGTA GTCGGCAAAT AATGTCTAAC AATTCGTTCA AGCCGACGCC GCTTCGCGGC 
     3661 GCGGCTTAAC TCAAGCGTTA GATGCACTAA GCACATAATT GCTCACAGCC AAACTATCAG 
     3721 GTCAAGTCTG CTTTTATTAT TTTTAAGCGT GCATAATAAG CCCTACACAA ATTGGGAGAT 
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     3781 ATATCATGAA AGGCTGGCTT TTTCTTGTTA TCGCAATAGT TGGCGAAGTA ATCGCAACAT 
     3841 CCGCATTAAA ATCTAGCGAG GGCTTTACTA AGCTGATCCG GTGGATGACC TTTTGAATGA 
     3901 CCTTTAATAG ATTATATTAC TAATTAATTG GGGACCCTAG AGGTCCCCTT TTTTATTTTA 
     3961 AAAATTTTTT CACAAAACGG TTTACAAGCA TACTAGAGGA TCGGCGGCCG CGGATCTGGG 
     4021 CCGCGGGTCA TGGCTGCGCC CCGACACCCG CCAACACCCG CTGACGCGCC CTGACGGGCT 
     4081 TGTCTGCTCC CGGCATCCGC TTACAGACAA GCTGTGACCG TCTCCGGGAG CTGCATGTGT 
     4141 CAGAGGTTTT CACCGTCATC ACCGAAACGC GCGAGGCAGC AGATCAATTC GCGCGCGAAG 
     4201 GCGAAGCGGC ATGCATTTAC GTTGACACCA TCGAATGGTG CAAAACCTTT CGCGGTATGG 
     4261 CATGATAGCG CCCGGAAGAG AGTCAATTCA GGGTGGTGAA TGTGAAACCA GTAACGTTAT 
     4321 ACGATGTCGC AGAGTATGCC GGTGTCTCTT ATCAGACCGT TTCCCGCGTG GTGAACCAGG 
     4381 CCAGCCACGT TTCTGCGAAA ACGCGGGAAA AAGTGGAAGC GGCGATGGCG GAGCTGAATT 
     4441 ACATTCCCAA CCGCGTGGCA CAACAACTGG CGGGCAAACA GTCGTTGCTG ATTGGCGTTG 
     4501 CCACCTCCAG TCTGGCCCTG CACGCGCCGT CGCAAATTGT CGCGGCGATT AAATCTCGCG 
     4561 CCGATCAACT GGGTGCCAGC GTGGTGGTGT CGATGGTAGA ACGAAGCGGC GTCGAAGCCT 
     4621 GTAAAGCGGC GGTGCACAAT CTTCTCGCGC AACGCGTCAG TGGGCTGATC ATTAACTATC 
     4681 CGCTGGATGA CCAGGATGCC ATTGCTGTGG AAGCTGCCTG CACTAATGTT CCGGCGTTAT 
     4741 TTCTTGATGT CTCTGACCAG ACACCCATCA ACAGTATTAT TTTCTCCCAT GAAGACGGTA 
     4801 CGCGACTGGG CGTGGAGCAT CTGGTCGCAT TGGGTCACCA GCAAATCGCG CTGTTAGCGG 
     4861 GCCCATTAAG TTCTGTCTCG GCGCGTCTGC GTCTGGCTGG CTGGCATAAA TATCTCACTC 
     4921 GCAATCAAAT TCAGCCGATA GCGGAACGGG AAGGCGACTG GAGTGCCATG TCCGGTTTTC 
     4981 AACAAACCAT GCAAATGCTG AATGAGGGCA TCGTTCCCAC TGCGATGCTG GTTGCCAACG 
     5041 ATCAGATGGC GCTGGGCGCA ATGCGCGCCA TTACCGAGTC CGGGCTGCGC GTTGGTGCGG 
     5101 ATATCTCGGT AGTGGGATAC GACGATACCG AAGACAGCTC ATGTTATATC CCGCCGTTAA 
     5161 CCACCATCAA ACAGGATTTT CGCCTGCTGG GGCAAACCAG CGTGGACCGC TTGCTGCAAC 
     5221 TCTCTCAGGG CCAGGCGGTG AAGGGCAATC AGCTGTTGCC CGTCTCACTG GTGAAAAGAA 
     5281 AAACCACCCT GGCGCCCAAT ACGCAAACCG CCTCTCCCCG CGCGTTGGCC GATTCATTAA 
     5341 TGCAGCTGGC ACGACAGGTT TCCCGACTGG AAAGCGGGCA GTGAGCGCAA CGCAATTAAT 
     5401 GTAAGTTAGC GCGAATTGAT CTGGTTTGAC AGCTTATCAT CGACTGCACG GTGCACCAAT 
     5461 GCTTCTGGCG TCAGGCAGCC ATCGGAAGCT GTGGTATGGC TGTGCAGGTC GTAAATCACT 
     5521 GCATAATTCG TGTCGCTCAA GGCGCACTCC CGTTCTGGAT AATGTTTTTT GCGCCGACAT 
     5581 CATAACGGTT CTGGCAAATA TTCTGAAATG AGCTGCCCGC GAAATTAATA CGACTCACTA 
     5641 TAGGggaatt gtgagcggat aacaattccc ctctagaaat aattttgttt aactttaaga 
     5701 aggagatata ccATGGCTTC CATTATTGGT AGCGGCTTTT TGATCATTGC ACCACTGCTG 
     5761 CATTCGGTAA TGGGGAAATG GGCTCTGCTT GGAATAGTGT TGTTGTCCAT TCTGGCATAT 
     5821 GCGCTGGGGT CGGTTATTCG CTTCAATATA CGCCATGCAG AACCTGAGCT AGCTAGCAAT 
     5881 CAACAAAGCA GTATTGTGAC GCTTGAAAAA GCAAGTCAAT GGGCGCTTGG TGCGGCATAT 
     5941 GCCATTTCCG TGGCGTTTTA TATTAGTTTG TTTGCAGCGT TTGTTTTTGA TCGTTTATCA 
     6001 ATCTCTGATA CGACGTACAT CAAACTGTTT ACCAGTGGGT TGCTTGTCAT CATTACGGTG 
     6061 GTCGCTTGGC TCCGTGGTGC TAGGGGGCTA GAGACCATTG AGCTATTCGC CGTGACAATA 
     6121 AAGTTGGCTA TTATAGTAGG TGTGCTCGCA GCGCTGGCAA CCTACGACAT ACAAGTACAA 
     6181 AGTGCTTGGT TTCAACATGA AGCGATACAG GCATTGAGCC ATTTTGAAAC TGTTAGCATG 
     6241 CTCGCAGGCA TGCTCATGGT AACGCAAGGG TTCGAGACAA CCCGTTTTAT GGGGAATAAC 
     6301 TACACGCCAG AACAGCGCAT TAAAGCGAGT CGTTATGCTC AGTGGATCGC TATTTTTCTC 
     6361 TATGTTGTTT TTATCGGTCT AACGTGTCCT ATTTTTCTGG ATTTTCCGAT CACGGAATTA 
     6421 AACGAAACAA CGATTAGCTA CACCCTAGGG CAAGCAATAT GGGTATTGCC GATTTTATTA 
     6481 CTGGTTGCCG CCACGGCAAG TCAATTAAGT GCAGCATTAG CCGATACTAT CGGTGGCGGA 
     6541 GGCCTCTTAA AAGAGCTTTT CCATTTACCT ATCTCCCCGC AATTTTACTA CGTTTTAGTC 
     6601 ATCGCCATCG CAGGTATATT AGTTTGGTCA TCCAACGTAT TTGAAATTAT TAATCTCGCT 
     6661 TCAAAAGGGT TTGCACTTTA TTACCTGATC CAAACAATAA TCGCGGTCAA ACTCGTGATG 
     6721 CGTCAAAGCA CAGGTCAACG CATTAGGTCA ACAAAATTAC TTGGTCTATC GGTGATCGTT 
     6781 CTCTGTTTAT TCTTTGTGAT TGGCTGGTCA ATTCCAGCAC CTCATAGCTA ATAAGGAAAA 
     6841 TACCGATGCT ATCAGTAGAA ACTACACCAC CAATTGACCA AATCAAAAAC GCGGCTAAGC 
     6901 GCTACGCTAT CATTGGTGTT GGAAATCTAT TGCAGCGAGA TGATGGCGTT GGTGTGCACG 
     6961 CGGTTCGTGC TATGCAACCC CTGCTAAAGT CTTATTCAAA TGTATCTTGC ATTGACGCTG 
     7021 GGACACTGAG CTATGAACTT TTGGAGTGGG TTGCGAGTTC CGATCATACG ATAGTCATCG 
     7081 ACGCGGCTTA TATGCGCTGT CCGCCTGGCA CGGTGAGAGT GTTTGAGAAC GAGGCAATTG 
     7141 CGGATCAGTT TCAGCAAGCG ACGACCCATT CCGTTCACCA GATCACGTTA CGCGACACAT 
     7201 TGTTGACCAG CCAAACGTTA TATTCAAAAC CTTCTGCGGT GACGTTAATT GGCGTAGAGC 
     7261 CGGAGGCGAT TGAGTGGGGA ACCTCTTTGA GTCCAAAGGT AAATGCAGCG CTATCATCGA 
     7321 TCATGGATAT CGCATTTGCT TGCTTATCAG GCGACAACGT TCAGACCTAT AAACCGGCAA 
     7381 CCCAAAAGGA GGCACGATGA CCGAAGAACT CATTTTTATG ACATCAAATG CTGATAAAAC 
     7441 GGGCAACGTA ATGCCGCTTT TGCATCAGAT ACGTCATGCG TTGTCTCAGT TAATTGAACG 
     7501 ACAAGAACAA ACCACGATTG ATCTGCGACG ATTGCCTTTA AGCGCTAGCG AAGAAGCGCA 
     7561 GTTAGAAGCT TTTCTTGGGC ATGGAGAGGT TAAAGCTGAT ATTCAGGCGC TGGGTGATAC 
     7621 GGTGCTAATC GAATCACGCT ACGCAGGCGT TTGGCTTGAA ATTCACTATA ACGAAGATGT 
     7681 GGAGATCATG GGCAAATACG TTCATATCTG TACCTGTCCA CCAATCATAA AATCTCAGCC 
     7741 AGAAGATATG GTGTTATCGC TCAGCAATAT AGTGTCTGAC ATCCATTCGT TGTCTCATCA 
     7801 ATCTTCTGAT GAAACGGCTA AGGAGGATTG AAATGGCGCT ACCAACATTA AACAAGCAGT 
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     7861 TACAAGCGTC CGGTATCTCA AGACGCACAT TTCTTAAGTT TTGCGCTACA ACGGCGTCTT 
     7921 TACTGGCATT GCCGCAAAGC GCTGTTGCCG ATTTGGCGAC TGCCCTTGGC AATGCGAGAA 
     7981 GACCCTCTGT GATTTGGTTG CCCTTTCAAG AGTGCACAGG GTGTACCGAA GCAATATTGC 
     8041 GCTCTCATGC TCCCACATTG GAAAGCCTTA TTTTCGATCA TATTTCGTTG GATTATCAGC 
     8101 ATACGATAAT GGCTGCTGCG GGAGAGCAAG CTGAAGACGC TAGGCGTGCG GCGATGAACG 
     8161 CGCACAAAGG GCAATATTTG TTGTTGGTTG ATGGTTCGGT TCCGGTGGGT AACCCAGGAT 
     8221 ACTCAACGAT CAGTGGCATG AGTAATGTCG ATATGCTGAG AGAATCGGCA AAAGATGCTG 
     8281 CGGGTATTAT TGCCATCGGT ACCTGCGCGT CTTTTGGCGG GATCCCTAAA GCAAACCCAA 
     8341 ATCCGACGGG GGCAGTGGCA GTAAGCGACA TTATTACAGA CAAGCCAATC GTAAACATTT 
     8401 CAGGCTGTCC GCCACTGCCT ATCGCGATTA CAGCTGTGTT GGTTCATTAC CTGACGTTTA 
     8461 AGCGTTTCCC TGATCTCCGG AAGTTACAAC GCCCACTCGC TTTTTTTGGT AAGAGCATCT 
     8521 GCCGGAGATG TTATCGACGC CCATTTTTTA AGCAACGTAA ATTTGCAAAA TCGTTTGATG 
     8581 ATGAGGGGGC AAAAAATGGG TGGTGTTTGT TCAAGCTTGG TTGTAAAGGG CCCAAGACCT 
     8641 TTAACGCATG TGCAACGGTT AAATGGAATC AAGGCACGAG TTTTTGTATC GAATCTGGCC 
     8701 ATCCGTGTCT TGGTTGCTCT AAGCCCCGGT TCTGGCGGAA AAGCAGCTTT TACCAAGCCT 
     8761 TGGGTCCATG GGAGTGGTAC AAATCCAAAC CCGGCAAAGG TGCACAGAAG CATGCTGGGA 
     8821 AAAACTCATA AGATAATAGG CAAGGCTCAT GGAAAATACA GCAAGTAACA ACCGGTTAGT 
     8881 CGTCGATCCT ATCACTCGAA TTGAAGGGCA TCTTCGAATA GAAGCTGAAA TGGATGGGAA 
     8941 TACCATCAAA CAGGCGTTCT CATCAGGCAC GTCTGTTCGG GGAATTGAAC TGATTTTACA 
     9001 AGGCAGAGAT CCGCGTGACG CTTGGGCTTT TGCGCAACGT ATCTGTGGCG TCTGCACGCT 
     9061 GGTGCATGGT ATGGCATCGG TGCGTGCTGT CGAAGATGCA ATTAGAAAAG CTTGGCGGTC 
     9121 AAACGCAAAA TTAGGGGTTG CCATTGGAAA GCCCTCCATG ACATCTATGC CAAAAGGACC 
     9181 GATGCAACAT GGTAAAAAAG GGCACCGACA GTCACGTACT TCAATAGGCG TACTGAGTGA 
     9241 AGCAGAAATG GCTATCCCTC AAAATGCACA ACTGATAAGA AACATCATGA TTGCAACCCA 
     9301 ATATGTGCAT GATCACGTGA TGCATTTTTA TCACTTGCAT GCCCTAGATT GGGTTGACGT 
     9361 TGTTTCTGCA CTAGATGCAG ATCCAACGAG AACCGCTACG CTCGCCGGTC AATTGAGTGA 
     9421 TTATCCTCGT TCATCGCCGG GATATTTCAA AGATGTGAAG CAAAAAGTCA AAACGCTGGT 
     9481 TGAGTCTGGG CAGCTAGGGA TATTCAGTAA CGCGTATTGG GGGCATCCTG GCTATAAACT 
     9541 GCCACCTGAA GTTAACTTGA TGGCATTAGC ACATTATTTA GATGCGCTAA CGTGGCAGCG 
     9601 TGAAGTTGTA AAAGTTCACA CCATATTTGG AGGGAAAAAC CCTCATCCTA ATTTTGTCGT 
     9661 TGGCGGCGTG CCTTCACCGA TTAATCTCAA TGCGTCAACG GGTATTAACA CGAGTCGATT 
     9721 AGTGCAACTA CAAGATGCTA TCACGCAAAT GAAGAGCTTT GTCGATCAGG TGTATTACCC 
     9781 CGATATTGTG GCGATTGCGG GTTATTACAA AGAGTGGGGG ACACGAGGGG AAGGGCTGGG 
     9841 TAACTTTCTT ACCTATGGAG ACTTACCTAT GACATCAATG GATGACCCTG ATTCTTTCTT 
     9901 GTTTCCACGA GGTGCAATAC TTGGTCGAGA CTTGAGTAAA GTGCATGACC TTGATCTAGA 
     9961 TGATCCCTCT GAAATTCAAG AATTCGTCTC TTCCTCCTGG TATCGATATA GTGGAGGGAA 
    10021 CGCAAGTGGT TTACACCCTT TTAATGGACA AACAACACTC GAGTATACTG GTCCGAAACC 
    10081 GCCTTACAAG CACCTAAATG TAGGGGCTGA ATATTCATGG TTGAAAAGTC CGCGTTGGAA 
    10141 AGGCCATGCG ATGGAGGTGG GACCGCTGGC TCGCGTGCTA ATGATGTATG CTAAAAAAGA 
    10201 TGCCGCTGCG CAAGACATCG TTAATCGATC TCTTTCTATC TTGGATTTAG AGACCTCTGC 
    10261 ACTTTTCTCC ACACTCGGTA GGACGCTCGC CAGAGCAGTG GAAACAAAAA TTGTGGTTAA 
    10321 CCAGCTACAG TCTTGGTATG ACCAACTATT GGATAATATC GCAAAGGGCG ATACCGATAC 
    10381 GTTTAACCCT CTGTATTTTG ACCCTACCAA TTGGCCAATT AAAGGCCAGG GGGTAGGCGT 
    10441 GATGGAAGCG CCTCGTGGCG CGTTGGGGCA TTGGTTGGTC ATGCAAAATG GCAAAATTGA 
    10501 GAATTACCAA TGTGTCGTGC CTACGACATG GAACGCTGGA CCTCGAGATC CCAACTCACA 
    10561 GGCAGGTGCT TATGAAGCCG CTCTGCAAGA TAAACATACG CTACATGATC CTGACCAACC 
    10621 TTTAGAGATT TTGCGAACAC TTCATAGTTT TGACCCCTGC TTAGCATGTG CCGTGCACGT 
    10681 AATGGACGAA ACAGGGGAAG AGCGTTTGCG TCTAAAAGTT CGTTAACCTT ACTTGAGGAA 
    10741 TATTATGAAA ATCAAAAATA GTATTAGAAA GTCAGTTACT TCTTTAATTG CCTTTTTTTA 
    10801 CCTGGTGGTA GGTTCACCCG TTAGTTATGC GCACCCGGGT CATCAAGGCG ATCATTCACT 
    10861 ACTTTTGGGA TCGCTGGTGT CAACAATCGT GCTTGTCACC GTTGCGCTGT TTATTTATCG 
    10921 AGCTAGAGCA AGTAGGCCCT ATCAACGGGT AAAACAGTAA TGTGTCTCGC TATCCCCATG 
    10981 AAAGTCATTG CAATTAAAGG CTTTAACGCA ACGTGTGAAG CGAAAGGTGT CTCTCGCGAG 
    11041 GTGAGTTTAC ATTTAGTGCA AGGGCTAGAG GTCAAAGTTG GCGACTATGT GATGGTACAT 
    11101 GTTGGTTATG CTCTCCAAGT GATCACCTAT GATGAAGCGC AGGTGACATG GGAGATGCTC 
    11161 GATCAGGTCA TTGCTTACGA TGCATGAAAT TAGTCTTTGC TATAGCTTGC TTGACACAGT 
    11221 CGCTGTTCAC CAGCGAGCAA ACATGAATAA GTCTGTCAGT CTGGTTCACG TCAAAGTCGG 
    11281 CCCACTGTCA GGTGTTGAGC CTGACTTGCT GCACCATGCG TTCTTGGCGT GTAGAACTCA 
    11341 CACCATTGGC GATCAGGCAA CGCTTAGAAT TGACACAAGC GCTATCAAGA TACGCTGTAA 
    11401 ATTGTGTGGC GAATTCAGCC GAGTTTCGGT GAATAGCATC CTATGTGCAA GTTGCGGTGC 
    11461 TTGGCAAACC GACCTCATTG AGGGCGATGA ATTTATATTG CAACGAATAG AGTTTATCGC 
    11521 ACCTGACAAT TTTACAGAAT CAAAGGAGAG AAAACATGTG CGGTAACTGT GGTTGCGAAA 
    11581 CGCAAGTAAA ATCAGAGAAA ACTGACAAGC CATCAGCAAA TATCGTTGAG GTTCACGCAA 
    11641 ATTTAAAAAG CAACAATGAC AACCAAGCGA TAGCAAACCG TGCTTTATTT GACGCACATA 
    11701 ATGTACTAGT GATTAATTTG ATGTCATCCC CAGGCAGTGG AAAAACCAGG CTACTCGAAG 
    11761 AAACGATACG TGCGCTTAAG TCGCAATACG CGATGGCGGT GATTGAAGGC GACCTCGAAA 
    11821 CTGAAAATGA CGCAAATAGA ATTAGACGTC ATGGTGTGCA GGCGGAGCAA ATCGCCACGG 
    11881 GCCAAGGGTG TCACTTGGAC GCCAGTATGG TGCAAAAGGT ACTTGGAAGA TTTAGCTTAC 



 S27 

 

 

    11941 AAAAACTAGA CGTTTTGTTT ATAGAGAATG TTGGCAATTT GATTTGTCCA GCGTGTTTTG 
    12001 ATTTAGGACA GCACTTAAAC ATTATTTTGC TGTCCGTACC AGAAGGTGAT GATAAGCCTG 
    12061 AAAAGTACCC AGTGATGTTT CGTGCCGCGG ACGTCATGCT TATTTCTAAG ACCGATTACT 
    12121 TGCAATTTCA CGATGAATTC AATGTACCTC GCGCGATTGA ATCATTTCGT AAAGTGGGCA 
    12181 ACGATGCGCC CGTTCTCGAA GTGTCTTCAT TGAAAAGTCA ACATCTAGAG CGTTGGTTTT 
    12241 CTTATTTTAC GCACGCCATT ACAGCTCATC AGTCTCAGTC GTTACAAAAT AGCGGAGTCT 
    12301 AAAGTCTTAT GTACAGTGTT GAATCGTTGC TAAGAGACAT TAAGAATACC TCGCTTTCAA 
    12361 AACCGTTTCG TATTCTTAAT GTTTGCGGTG GCCATGAGCG TGCGATTACG CGCGCTGGAT 
    12421 TTAGAACGTT GTTTCAGCAC AATATTCATC TGATACCTGG GCCAGGGTGC CCCGTTTGTA 
    12481 TTTGCCCCGA AGAGGATATT GCATACGCGA TACACTTAGC CATTAACGAA AATGTCGTTA 
    12541 TCGTTAGTTT TGGTGACATG CTCCGCGTCC CAGTCGAACA CGAAATGGGT GGCTGTAGCT 
    12601 CATTGATAGA CGCAAAAAAT CAAGGGGCCG ATATCCGTCC GATATCTTCT CCTCAAGAAG 
    12661 CGGTATCTAT AGCATTGGAA GAACCTCGTA AGGTTATTGT GTTTTTTGCT GTTGGTTTTG 
    12721 AAACGACTAT GGCACCGATT GCAGCAACAC TGCTTAATGA TTTACCCAAT AACTTTAAAG 
    12781 TATTATTGTC TGGACGACTT ACTTGGCCAG CAGTTGCCCA TGTGCTTGAG AGTCAACCGA 
    12841 ATACTTTTGA TGCACTGATT GCGCCAGGCC ACGTTGCGAC AATTATGGGT AGTGAAGAAT 
    12901 GGCAGTTTGC AATCGACCAT CATAATTTGC CTGTCAGTAT TGCTGGTTTT CATCCAGAAA 
    12961 GTTTGCTGTT GTCGCTCCAA ACGCTGCTCG GTAATTGTTC AAATAAAGTC GTCACACTGA 
    13021 GTAACCGCTA TCCCGAAGTG GTAAAGCAAA ACGGCAATGC AGCAGCTAAA GCAATAATCA 
    13081 ATAAAGCGTT CACTATCGTT GACGCACATT GGCGAGGAAT TGGTGTTATT CCTGGTTCTG 
    13141 GATTTTCCTT TGCTTCGAGA CTATCGCACC TAGACGCCAC AAACGATTAT GCGCCAGTCG 
    13201 ATTTCCCTTC GCAATGTGCG CAAAACGTTC CTGAAACCAC ATCGCCCTGT GAAAAAGTGA 
    13261 TCCTCGGAAA AATGGCACCT GATGCGTGCC CGTTTTTTGG TCAGGAATGC AAACCAGCAT 
    13321 CCCCTAAAGG CGCATGTATG GTGTCTGATG AGGGGGCTTG CCGAATTTGG TATAGCTCTG 
    13381 GTGAGCGCTC GATAACAAAT GTTATCAAAA AGGGGAATAC GCTAAAGGTG GAGATGAAGT 
    13441 GATGACAACT GCCCGCACAT ATGTTGCCAA TACGAATAAG AGTAAAACTA TCGCCTATGA 
    13501 GTTGAACATT ACTGGAGTCA TCCAGGGGGT TGGGTTCAGA CCGTTAGTTT ACTGCTTAGC 
    13561 GTATGAAAAA AGTATTGTTG GTTGGGTACA AAACGACTGT GGATGTGTGC GAATACACGC 
    13621 TGAAGGCACT GAGCTAGACG TTGAACAATT TGTATTCGAC TTACTGAACA ATGGGTCGCT 
    13681 AGTTTCCATA TCCTTGCTGG AAAAAAAGCA GGTTAAACTG AGTAATGTAG ACTCGTTCAC 
    13741 GATAAAAGAA AGCGGTCATG ATATAGCGTG CGGGGCGATA TCAATCCCCA AAGATGTCTA 
    13801 TTTGTGTGGA GCGTGTAAAG CTGAGTTACT GTCAAATACT AACCGACGTG GCACCTATAG 
    13861 CTTTATCGCT TGCAGTAAAT GTGGTCCACG ATTTTCTATG CTGCGAGCAA TGCCATACGA 
    13921 CAGAAAGAAC ATGAGTATGT CAGCATTTCC AATGTGTGAG TTATGTCGTA AAGAATATCA 
    13981 ATCGCCAACT GATAGGCGCT TTCATGCTCA ACCAATAAGC TGTCGCGTAT GCGGGCCTGA 
    14041 AGTATTTTGT TCAACTGTCG GCGGGCGCGT GGTCTCGCAA GGCGATGTTG ATGTTGTAGC 
    14101 AACGGTTGTC GCGTATTTGA ATCAAGGCAA AATTGTCGCG TTAAAAAGTA TAGGCGGTTA 
    14161 TCACTTGCTC TGTGACGCAC AAAGCACTGA AGCGGTAGAC CTTTTACGCC AGCGTAAAAA 
    14221 TAGACCAGAT AAACCTTTCG CGGTCATGCT CCCAGAGCCT CGTGCAGACG AAACAAGTGA 
    14281 GGATTGGTTA GATAAATGCG TTGCTGTAGA CAGTCATCAA AGAGCGCTCT TACTAAGCCC 
    14341 CGTGCGACCC ATTTTACTTG CAAAAAAGCA ATCGAATGTA CCCATTGCAG ATAACGTAGC 
    14401 GCCCATGCTT CGTGATTTGG GGGTGATGTT GCCGTGCAGC GGACTGCATT TACTCATTAT 
    14461 GCAGCAATTC AATCGCCCCA TGGTGGCTAC GTCAGGAAAT ATTTACGGTG AACCGATGGT 
    14521 CACATCGACG TCATCGGCAC AGCAACACCT TTCGATGTTG GCAGACATCT TCGTGCACCA 
    14581 TAATCGAGAC ATTTTTCACA AACTGGATGA TTCTGTGCTG CGAACGCTTA AGTCAGGCAC 
    14641 CATTCCAATT CGCCTGGGGC GGGGTATAAG TCCGATAGAA TTATCATTGC CATATACTGT 
    14701 GCAGGAACCA ATGCTTGCTG TTGGCGCGAA TCAGAAAAAT ACAGTCGCAA TAGCTTTGAA 
    14761 CAATCGACTT ATCGTAACAC CGCATATTGG CGACCTCGAT TCTCCGATAA TGCAAGCGCA 
    14821 CTTTGAAAAA TGTATCAGTG ACTTTCAAGC TCTCTATCAT GTTCATCCAC AGCGTATTCT 
    14881 TTGCGATAGC CATCCTGGCT ATATCAGTTC CCGTTGGGCC AAAGGCAGTG AACTACCGAC 
    14941 TACTAAAGTT TTACATCACC ACGCTCATGC ATCAGCGTGG GCATTAGCTG CTGAAATATC 
    15001 GACACCAAGC TTGGTTTTCG TGTGGGATGG AACGGGATTA GGCGAGAATG GCGAGATGTG 
    15061 GGGAGGGGAA GTTTTTTGTG GGACGCCGGG CAATTGGAAA CGTGTTGCCT CATTAGCGCC 
    15121 TATGAAGTTG CAAGGCGGCA ACAAGGTTCC AAATCAACCA TGGCGAAGTG CAGCATCACT 
    15181 AGTGTGGGGT ACTAATTTCA CCGGCATTGA TTTTAAACCA TTTGATCCAC AACAATTAAG 
    15241 CTACAACGCA TGGCAAAACG AACTCAATTG TCATGTTAGT AGTTCAATGG GAAGACTGTT 
    15301 CGACGCGGCG GCATTTGCCT GCTGTGAACA GAGCGAAGTC TCTTATGAAG GGCAGGCGCC 
    15361 GATGATGTTG GAAAGCGTTG CGTCGACGCC CTCTAAGGTT ATGCCGTTAA CGTTGGTCCA 
    15421 GAAAAACGAC GAATTTATTC AAATGGATTG GCGAACACTG GTACCGGAAC TATTTGATTT 
    15481 CAAAGTGTCT CCTCAAACTC GTGCTGCAAA TTTCCACGCT TCGTTAATTG AAACGGTATG 
    15541 GGAGGTAACC CTACATTGCC GTAAAAAGTT TAATTTTGAC CACATTGGAT TGGCAGGAGG 
    15601 CGTCTTCCAA AATCGCATTT TGTGTGACGG TATATCACAA CGGTTTTTAC AATCAGACAT 
    15661 TCCTGTGGTT ATTCCAAGTA GTTTGCCATT AAACGATGCC GCAATAAGTG TTGGGCAAAT 
    15721 CCACGAATAC TGTTCACGGA GGTCATAATG AAAAGCGCAG AGGGCAATAA TCATTCATCA 
    15781 TCAGAGCCGT TGGGCACGGA ATCTATTCAA TTAGCTCAGG GGAACGGCGG AACACTGACA 
    15841 AAAAGACTCA TTGATCATGT TTTTAAAAAT AAAGCGAACA AAGATCTAGA TCTGCTTCAT 
    15901 GATGCCGCCA CAGTAACTTT TGATGGTCCT TATCTGAGTA TAACAACGGA TAGCTTCGTT 
    15961 GTATCCCCCC CAACATTTCC AGGCGGCAAT GTAGGCGCGT TGAGTGTTTA CGGTACCGTC 



 S28 

 

 

    16021 AATGATTTAG CAGTCGTTGG GGCAACACCA CGGTACATCA GTACTGCATT TATTATTGAA 
    16081 GAAGGCTTTT CCCTTTCAAC ATTGAAACAA ATCGTTAATG GAATGCATCA AGCTGCCGAA 
    16141 GAAACGAAGG TCGCCATTGT AACAGGTGAT ACGAAAGTTG TCCCGAAAGG CAGTGGTGGC 
    16201 GGCGTTTTTA TCAATACAAC GGGTGTTGGA GACAGCCGAG ATGCGCCGAT TTGGGATACC 
    16261 AGTCTTATAA AGGCAGGCGA TCATGTACTG GTTAGTGGTT CTGTAGGTGA TCACGGTGCG 
    16321 TGTGTCCTGC TTGCTCGCGA GGACTATGGT TTGCAAGGTC AGCTAAAGTC TGATTGTGGA 
    16381 AGCGTTGTTC CTCTTATTGA TCCAATCAAG CATTTGGAAG GTGTTCGTTT TGTGCGTGAC 
    16441 CCAACTCGTG GAGGGTTGTC AGTATTACTC CATGACGTTG CTAATGAAAC AGGCTTCGAT 
    16501 ATCGAGTTAA TTGAAAATAA TATTCCGGTG CGACCTGAAG TGGCAAGCGT GTGTGAAATA 
    16561 TTAGGCTTTG ATCCGTTTGT TTTAGCGTGT GAGGGACGCA TTGTTGCTGT TGTTGCCCCT 
    16621 GACATAAGCG GTAAGGTGCT AGAACACTGG CGGAGCATTC GAAACGGGGA GCAGGCCGAA 
    16681 CACATTGGTG TAATAGTAAA AAACACCGAA TCAAAAGGGC GCGTGACCAT TGTTACGCCA 
    16741 ATGGGAGGAA GACGTTTCAT GAATGAACTC GAAGATGAGC CGCTTCCAAG GATCTGCTGA 
    16801 GATCCTGGCC TCTAAACGGG TCTTGAGGGG TTTTTTGCTG AAAGGAGGAA CTATATCCGG 
    16861 ATATCCACAG GACGGGTGTG GTCGCCATGA TCGCGTAGTC GATAGTGGCT CCAAGTAGCG 
    16921 AAGCGAGCAG GACTGGGCGG CGGCCAAAGC GGTCGGACAG TGCTCCGAGC GAGCTTCTGG 
    16981 AGCAGGAAGA TGTCGCGGGC ATTAGCACCA GCGGTCTGCC AAGCCTCCGC CAGCCGTTGG 
    17041 GTCCCTTCCG CTTGAGCTTT TCCATCTTCG ACGATACGGG CGGCGGCCCC CCGCGCTTCC 
    17101 GCGATCGCCC GTTTACAAGC TGCCTCAGCT GGGGCGATCA CATCGGCTTG AAGTTGCTGC 
    17161 TGCACCTGTT TGATCCGCTC CTGCTGCACA GGGAGTTCTG CTTGGCTACG AGCGACTTCG 
    17221 GTAGCAATGT CCGCTTCAGC TTCGGCCACC ACCGCTTCGC GCCGCGTCAA CGCATCCTGA 
    17281 ATCCGGCGCT CGGCCTCGGC TTGGGCGATC GCTACATCGC GATCGATCCG ACGCAGGGCC 
    17341 GTGATCTTGT CATTTTCGGC CGTTTGGATC GCAGAGGCAG CCTGGGCATC GGCTTCAGCA 
    17401 ATTCGGGCAT CTCGCTGCAG ATCAGCCCGC TGCTTGCGTC CACTAGCCGA GAGATAACCG 
    17461 ACCTCATCGG AAATGTTCTG GACTTGCAGC GTATCGAGGA CTAGACCCAG CTGCTCAAGG 
    17521 TCATCCTCCG CCTCTTCCAG CAGACTTTTG GCAAAGGCAA TTTTGTCCTC GTTGATCTGC 
    17581 TCCGGCGTGA GGCTGGCTAA AACACCACGC AAGTTGCCTT CGAGGGTCTC CTTGGCAATT 
    17641 TGCTCGATTT CCTTACGGTT TTTGCCAAGC AGCCGCTCGA TCGCGTTGTG GATGGTCGGT 
    17701 TCTTCCCCAG CAATCTTGAT ATTGGCAACG CCTTCAACAG TCAGGGGAAT GCCGCCCTTG 
    17761 GAGAAGGCAT TGGAAACGCG CAACTCAATG ATCATGTTGG TCAGATCCAT GCGGAGCGCT 
    17821 TTTTCCAGCA GAGGTACCCG CAGGCTGCTG CCGCCCTTGA CCAAGCGATA GCCAACTCGG 
    17881 CGGCCATCAC TACTGCGGCG ACTACTGCCA GCAAAGATCA AAATTTCACT GGGTTGGCAG 
    17941 ATGTAGTAGA GATTGCGCAG GACTAAGCTG CCAGCCCCGG CGACTCACCA GTCACAGAAA 
    18001 AGCATCTTAC GGATGGCATG ACAGTAAGAG AATTATGCAG TGCTGCCATA ACCATGAGTG 
    18061 ATAACACTGC GGCCAACTTA CTTCTGACAA CGATCGGAGG ACCGAAGGAG CTAACCGCTT 
    18121 TTTTGCACAA CATGGGGGAT CATGTAACTC GCCTTGATCG TTGGGAACCG GAGCTGAATG 
    18181 AAGCCATACC AAACGACGAG CGTGACACCA CGATGCCTGC AGCAATGGCA ACAACGTTGC 
    18241 GCAAACTATT AACTGGCGAA CTACTTACTC TAGCTTCCCG GCAACAATTA ATAGACTGGA 
    18301 TGGAGGCGGA TAAAGTTGCA GGACCACTTC TGCGCTCGGC CCTTCCGGCT GGCTGGTTTA 
    18361 TTGCTGATAA ATCTGGAGCC GGTGAGCGTG GGTCTCGCGG TATCATTGCA GCACTGGGGC 
    18421 CAGATGGTAA GCCCTCCCGT ATCGTAGTTA TCTACACGAC GGGGAGTCAG GCAACTATGG 
    18481 ATGAACGAAA TAGACAGATC GCTGAGATAG GTGCCTCACT GATTAAGCAT TGGTAACTGT 
    18541 CAGACCAAGT TTACTCATAT ATACTTTAGA TTGATTTAAA ACTTCATTTT TAATTTAAAA 
    18601 GGATCTAGGT GAAGATCCTT TTTGATAATC TCATGACCAA AATCCCTTAA CGTGAGTTTT 
    18661 CGTTCCACTG AGCGTCAGAC CCCGTAGAAA AGATCAAAGG ATCTTC 
// 
LOCUS       pIY062     18697 bp    DNA     circular UNA 10-Jul-2010 
DEFINITION   
FEATURES             Location/Qualifiers 
     Region          1..1013 
                     /label=NS-I-dn 
     rep_origin      1738..2326 
                     /label=oriV 
     misc_feature    complement(2510..2650) 
                     /feature_type="Transfer origin" 
                     /label=oriT 
     repeat_region   2649..2793 
                     /label="Direct Repeat 2" 
     Region          2797..3645 
                     /label=NS-I-up 
     CDS             4419..5359 
                     /cds_type=ORF 
                     /label=SpSm 
     terminator      complement(5619..5715) 
                     /label=T4t 
     repeat_region   5772..5916 
                     /label="Direct Repeat 1" 
     CDS             6039..7121 
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                     /cds_type=ORF 
                     /label=lacI 
     promoter        7363..7381 
                     /label=T7p 
     Repressor       7384..7404 
                     /label=lacO 
     CDS             7450..8568 
                     /cds_type=ORF 
                     /note="Length: 1188" 
                     /note="Found at strand: positive" 
                     /note="Start codon: CTG" 
                     /label=orf2 
     RBS             8568..8573 
                     /label=hynD-RBS 
     CDS             8583..9137 
                     /cds_type=ORF 
                     /note="Length: 555" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hynD 
     RBS             9124..9129 
                     /label=hupH-RBS 
     CDS             9134..9568 
                     /cds_type=ORF 
                     /note="Length: 435" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hupH 
     RBS             9558..9563 
                     /label=hynS-RBS 
     sig_peptide     9570..9701 
                     /label="TAT signal" 
     CDS             9570..10559 
                     /cds_type=ORF 
                     /note="Length: 1056" 
                     /note="Found at strand: positive" 
                     /note="Start codon: CTG" 
                     /label=hynS 
     mutation        10257..10259 
                     /label=H238C 
     primer          complement(10290..10333) 
                     /label=IY601DDDER 
     primer          10314..10333 
                     /label=IY600DDDEF 
     mutation        10313^10314 
                     /label=Delta-DDE 
     mutation        10413..10415 
                     /label=P293C 
     RBS             10563..10568 
                     /label=hynL-RBS 
     CDS             10577..12454 
                     /cds_type=ORF 
                     /note="Length: 1878" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hynL 
     CDS             12706..12915 
                     /cds_type=ORF 
                     /label=hypC 
     RBS             12890..12895 
                     /label=hypA'-RBS 
     CDS             12899..13294 
                     /cds_type=ORF 
                     /note="Length: 396" 
                     /note="Found at strand: positive" 
                     /note="Start codon: TTG" 
                     /label=hypA 
     misc_feature    12971 
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                     /feature_type="Alternate start" 
                     /label=hypA 
     RBS             13272..13277 
                     /label=hypB-RBS 
     CDS             13284..14030 
                     /cds_type=ORF 
                     /label=hypB 
     RBS             14021..14026 
                     /label=hypD-RBS 
     CDS             14037..15170 
                     /cds_type=ORF 
                     /note="Length: 1134" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hypD 
     RBS             15154..15159 
                     /label=hypF-RBS 
     CDS             15170..17476 
                     /cds_type=ORF 
                     /note="Length: 2307" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hypF 
     RBS             17465..17470 
                     /label=hypE-RBS 
     CDS             17476..18528 
                     /cds_type=ORF 
                     /label=hypE 
     terminator      complement(18535..18590) 
                     /label=T7Term 
ORIGIN 
        1 CGAGCTTCTG GAGCAGGAAG ATGTCGCGGG CATTAGCACC AGCGGTCTGC CAAGCCTCCG 
       61 CCAGCCGTTG GGTCCCTTCC GCTTGAGCTT TTCCATCTTC GACGATACGG GCGGCGGCCC 
      121 CCCGCGCTTC CGCGATCGCC CGTTTACAAG CTGCCTCAGC TGGGGCGATC ACATCGGCTT 
      181 GAAGTTGCTG CTGCACCTGT TTGATCCGCT CCTGCTGCAC AGGGAGTTCT GCTTGGCTAC 
      241 GAGCGACTTC GGTAGCAATG TCCGCTTCAG CTTCGGCCAC CACCGCTTCG CGCCGCGTCA 
      301 ACGCATCCTG AATCCGGCGC TCGGCCTCGG CTTGGGCGAT CGCTACATCG CGATCGATCC 
      361 GACGCAGGGC CGTGATCTTG TCATTTTCGG CCGTTTGGAT CGCAGAGGCA GCCTGGGCAT 
      421 CGGCTTCAGC AATTCGGGCA TCTCGCTGCA GATCAGCCCG CTGCTTGCGT CCACTAGCCG 
      481 AGAGATAACC GACCTCATCG GAAATGTTCT GGACTTGCAG CGTATCGAGG ACTAGACCCA 
      541 GCTGCTCAAG GTCATCCTCC GCCTCTTCCA GCAGACTTTT GGCAAAGGCA ATTTTGTCCT 
      601 CGTTGATCTG CTCCGGCGTG AGGCTGGCTA AAACACCACG CAAGTTGCCT TCGAGGGTCT 
      661 CCTTGGCAAT TTGCTCGATT TCCTTACGGT TTTTGCCAAG CAGCCGCTCG ATCGCGTTGT 
      721 GGATGGTCGG TTCTTCCCCA GCAATCTTGA TATTGGCAAC GCCTTCAACA GTCAGGGGAA 
      781 TGCCGCCCTT GGAGAAGGCA TTGGAAACGC GCAACTCAAT GATCATGTTG GTCAGATCCA 
      841 TGCGGAGCGC TTTTTCCAGC AGAGGTACCC GCAGGCTGCT GCCGCCCTTG ACCAAGCGAT 
      901 AGCCAACTCG GCGGCCATCA CTACTGCGGC GACTACTGCC AGCAAAGATC AAAATTTCAC 
      961 TGGGTTGGCA GATGTAGTAG AGATTGCGCA GGACTAAGCT GCCAGCCCCG GCGACTCACC 
     1021 AGTCACAGAA AAGCATCTTA CGGATGGCAT GACAGTAAGA GAATTATGCA GTGCTGCCAT 
     1081 AACCATGAGT GATAACACTG CGGCCAACTT ACTTCTGACA ACGATCGGAG GACCGAAGGA 
     1141 GCTAACCGCT TTTTTGCACA ACATGGGGGA TCATGTAACT CGCCTTGATC GTTGGGAACC 
     1201 GGAGCTGAAT GAAGCCATAC CAAACGACGA GCGTGACACC ACGATGCCTG CAGCAATGGC 
     1261 AACAACGTTG CGCAAACTAT TAACTGGCGA ACTACTTACT CTAGCTTCCC GGCAACAATT 
     1321 AATAGACTGG ATGGAGGCGG ATAAAGTTGC AGGACCACTT CTGCGCTCGG CCCTTCCGGC 
     1381 TGGCTGGTTT ATTGCTGATA AATCTGGAGC CGGTGAGCGT GGGTCTCGCG GTATCATTGC 
     1441 AGCACTGGGG CCAGATGGTA AGCCCTCCCG TATCGTAGTT ATCTACACGA CGGGGAGTCA 
     1501 GGCAACTATG GATGAACGAA ATAGACAGAT CGCTGAGATA GGTGCCTCAC TGATTAAGCA 
     1561 TTGGTAACTG TCAGACCAAG TTTACTCATA TATACTTTAG ATTGATTTAA AACTTCATTT 
     1621 TTAATTTAAA AGGATCTAGG TGAAGATCCT TTTTGATAAT CTCATGACCA AAATCCCTTA 
     1681 ACGTGAGTTT TCGTTCCACT GAGCGTCAGA CCCCGTAGAA AAGATCAAAG GATCTTCTTG 
     1741 AGATCCTTTT TTTCTGCGCG TAATCTGCTG CTTGCAAACA AAAAAACCAC CGCTACCAGC 
     1801 GGTGGTTTGT TTGCCGGATC AAGAGCTACC AACTCTTTTT CCGAAGGTAA CTGGCTTCAG 
     1861 CAGAGCGCAG ATACCAAATA CTGTCCTTCT AGTGTAGCCG TAGTTAGGCC ACCACTTCAA 
     1921 GAACTCTGTA GCACCGCCTA CATACCTCGC TCTGCTAATC CTGTTACCAG TGGCTGCTGC 
     1981 CAGTGGCGAT AAGTCGTGTC TTACCGGGTT GGACTCAAGA CGATAGTTAC CGGATAAGGC 
     2041 GCAGCGGTCG GGCTGAACGG GGGGTTCGTG CACACAGCCC AGCTTGGAGC GAACGACCTA 
     2101 CACCGAACTG AGATACCTAC AGCGTGAGCT ATGAGAAAGC GCCACGCTTC CCGAAGGGAG 
     2161 AAAGGCGGAC AGGTATCCGG TAAGCGGCAG GGTCGGAACA GGAGAGCGCA CGAGGGAGCT 
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     2221 TCCAGGGGGA AACGCCTGGT ATCTTTATAG TCCTGTCGGG TTTCGCCACC TCTGACTTGA 
     2281 GCGTCGATTT TTGTGATGCT CGTCAGGGGG GCGGAGCCTA TGGAAAAACG CCAGCAACGC 
     2341 GGCCTTTTTA CGGTTCCTGG CCTTTTGCTG GCCTTTTGCT CACATGTTCT TTCCTGCGTT 
     2401 ATCCCCTGAT TCTGTGGATA ACCGTATTAC CGCCTTTGAG TGAGCTGATA CCGCTCGCCG 
     2461 CAGCCGAACG ACCGAGCGCA GCGAGTCAGT GAGCGAGGAA GCGGAAGAGC GCCTGATGCG 
     2521 GTATTTTCTC CTTACGCATC TGTGCGGTAT TTCACACCGC ATATGGTGCA CTCTCAGTAC 
     2581 AATCTGCTCT GATGCCGCAT AGTTAAGCCA GTATACACTC CGCTATCGCT ACGTGACTGG 
     2641 GTCATGGCTG CGCCCCGACA CCCGCCAACA CCCGCTGACG CGCCCTGACG GGCTTGTCTG 
     2701 CTCCCGGCAT CCGCTTACAG ACAAGCTGTG ACCGTCTCCG GGAGCTGCAT GTGTCAGAGG 
     2761 TTTTCACCGT CATCACCGAA ACGCGCGAGG CAGGATATCC GGCAGCCGGC GGAGCGCTGC 
     2821 TTTCTTGGCA AGCGGTCGCC AGCCCCAACG CCAGGGCTGC CAGCCCGAAA CAGCGGGGCA 
     2881 AGGCAGCTTG GAAGGGCGAT CGCAGCACGG GCATGGCAAT GTCTCTCTGA AGGAATGCAG 
     2941 ACCTTATTCG TACAGCCAGG GTTGAATCGT GGGGGTCCAA TCACTTAGCT CTGCTGGGCT 
     3001 AAACCAGAGA GCAATTTCCT GTTGTGCTGT TTCGATTGCA TCCGAGCCAT GGATGATGTT 
     3061 GCGGCCAATA TTGACACCAA AATCACCACG GATGGTGCCC GGTTCTGCCG TCAGCGGATT 
     3121 GGTAGCGCCG ATCAACTTGC GAGCAGCCGC CACAACGCCT TCGCCTTCCA AGACGATCGC 
     3181 CACGATCGGC CCAGAGGTGA TGAACTCGAC GAGGCCATTG AAGAAGGGGC GCTCGCGGTG 
     3241 GACAGCATAG TGCTGTTCGG CCAGCTCGCG ACTGGGCTTC AGCTGCTTTA GGCCCACCAG 
     3301 TTTGAAGCCT TTTTGCTCAA AGCGGCCGAT GATCGTACCG ACCAAACCCC GCTGAACGCC 
     3361 ATCGGGCTTG ATGGCAATAA ATGTGCGTTC CACAGACATC TAGATAGTCC TCAAGACGAG 
     3421 GCAAGCATTG AGCTTGCCTT CCTATGGTTC GGGATCACTG GGATTCTTGA CAAGCGATCG 
     3481 CGGTCACATC GCTATCTCTT AGGACTTCGC AGCGGGCGAG TCGGATTGAC CCGGTAGGGA 
     3541 TTTCGCCAGA TCAATGCCCG TGGTTTGTTT CAGCTTCTCC AGCAAGCTAG CGATTTGGGT 
     3601 AGCGCTGCCT TCCCCTTCGC CAATCACAGT GATCGACTCC ACGTCGATAT CTGGCACGGT 
     3661 GCCTGAAAGC GTGACGAGCA GGGACTCGAA GCTTGCATGC CTGCAGGTCG ACTCTAGAGC 
     3721 TTTATGCTTG TAAACCGTTT TGTGAAAAAA TTTTTAAAAT AAAAAAGGGG ACCTCTAGGG 
     3781 TCCCCAATTA ATTAGTAATA TAATCTATTA AAGGTCATTC AAAAGGTCAT CCACCGGATC 
     3841 AATTCCCCTG CTCGCGCAGG CTGGGTGCCA AGCTCTCGGG TAACATCAAG GCCCGATCCT 
     3901 TGGAGCCCTT GCCCTCCCGC ACGATGATCG TGCCGTGATC GAAATCCAGA TCCTTGACCC 
     3961 GCAGTTGCAA ACCCTCACTG ATCCGCATGC CCGTTCCATA CAGAAGCTGG GCGAACAAAC 
     4021 GATGCTCGCC TTCCAGAAAA CCGAGGATGC GAACCACTTC ATCCGGGGTC AGCACCACCG 
     4081 GCAAGCGCCG CGACGGCCGA GGTCTTCCGA TCTCCTGAAG CCAGGGCAGA TCCGTGCACA 
     4141 GCACCTTGCC GTAGAAGAAC AGCAAGGCCG CCAATGCCTG ACGATGCGTG GAGACCGAAA 
     4201 CCTTGCGCTC GTTCGCCAGC CAGGACAGAA ATGCCTCGAC TTCGCTGCTG CCCAAGGTTG 
     4261 CCGGGTGACG CACACCGTGG AAACGGATGA AGGCACGAAC CCAGTGGACA TAAGCCTGTT 
     4321 CGGTTCGTAA GCTGTAATGC AAGTAGCGTA TGCGCTCACG CAACTGGTCC AGAACCTTGA 
     4381 CCGAACGCAG CGGTGGTAAC GGCGCAGTGG CGGTTTTCAT GGCTTGTTAT GACTGTTTTT 
     4441 TTGGGGTACA GTCTATGCCT CGGGCATCCA AGCAGCAAGC GCGTTACGCC GTGGGTCGAT 
     4501 GTTTGATGTT ATGGAGCAGC AACGATGTTA CGCAGCAGGG CAGTCGCCCT AAAACAAAGT 
     4561 TAAACATCAT GAGGGAAGCG GTGATCGCCG AAGTATCGAC TCAACTATCA GAGGTAGTTG 
     4621 GCGTCATCGA GCGCCATCTC GAACCGACGT TGCTGGCCGT ACATTTGTAC GGCTCCGCAG 
     4681 TGGATGGCGG CCTGAAGCCA CACAGTGATA TTGATTTGCT GGTTACGGTG ACCGTAAGGC 
     4741 TTGATGAAAC AACGCGGCGA GCTTTGATCA ACGACTTTTG GAAACTTCGG CTTCCCCTGG 
     4801 AGAGAGCGAG ATTCTCCGCG CTGTAGAAGT CACCATTGTT GTGCACGACG ACATCATTCC 
     4861 GTGGCGTTAT CCAGCTAAGC GCGAACTGCA ATTTGGAGAA TGGCAGCGCA ATGACATTCT 
     4921 TGCAGGTATC TTCGAGCCAG CCACGATCGA CATTGATCTG GCTATCTTGC TGACAAAAGC 
     4981 AAGAGAACAT AGCGTTGCCT TGGTAGGTCC AGCGGCGGAG GAACTCTTTG ATCCGGTTCC 
     5041 TGAACAGGAT CTATTTGAGG CGCTAAATGA AACCTTAACG CTATGGAACT CGCCGCCCGA 
     5101 CTGGGCTGGC GATGAGCGAA ATGTAGTGCT TACGTTGTCC CGCATTTGGT ACAGCGCAGT 
     5161 AACCGGCAAA ATCGCGCCGA AGGATGTCGC TGCCGACTGG GCAATGGAGC GCCTGCCGGC 
     5221 CCAGTATCAG CCCGTCATAC TTGAAGCTAG ACAGGCTTAT CTTGGACAAG AAGAAGATCG 
     5281 CTTGGCCTCG CGCGCAGATC AGTTGGAAGA ATTTGTCCAC TACGTGAAAG GCGAGATCAC 
     5341 CAAGGTAGTC GGCAAATAAT GTCTAACAAT TCGTTCAAGC CGACGCCGCT TCGCGGCGCG 
     5401 GCTTAACTCA AGCGTTAGAT GCACTAAGCA CATAATTGCT CACAGCCAAA CTATCAGGTC 
     5461 AAGTCTGCTT TTATTATTTT TAAGCGTGCA TAATAAGCCC TACACAAATT GGGAGATATA 
     5521 TCATGAAAGG CTGGCTTTTT CTTGTTATCG CAATAGTTGG CGAAGTAATC GCAACATCCG 
     5581 CATTAAAATC TAGCGAGGGC TTTACTAAGC TGATCCGGTG GATGACCTTT TGAATGACCT 
     5641 TTAATAGATT ATATTACTAA TTAATTGGGG ACCCTAGAGG TCCCCTTTTT TATTTTAAAA 
     5701 ATTTTTTCAC AAAACGGTTT ACAAGCATAC TAGAGGATCG GCGGCCGCGG ATCTGGGCCG 
     5761 CGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
     5821 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
     5881 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGCAGA TCAATTCGCG CGCGAAGGCG 
     5941 AAGCGGCATG CATTTACGTT GACACCATCG AATGGTGCAA AACCTTTCGC GGTATGGCAT 
     6001 GATAGCGCCC GGAAGAGAGT CAATTCAGGG TGGTGAATGT GAAACCAGTA ACGTTATACG 
     6061 ATGTCGCAGA GTATGCCGGT GTCTCTTATC AGACCGTTTC CCGCGTGGTG AACCAGGCCA 
     6121 GCCACGTTTC TGCGAAAACG CGGGAAAAAG TGGAAGCGGC GATGGCGGAG CTGAATTACA 
     6181 TTCCCAACCG CGTGGCACAA CAACTGGCGG GCAAACAGTC GTTGCTGATT GGCGTTGCCA 
     6241 CCTCCAGTCT GGCCCTGCAC GCGCCGTCGC AAATTGTCGC GGCGATTAAA TCTCGCGCCG 
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     6301 ATCAACTGGG TGCCAGCGTG GTGGTGTCGA TGGTAGAACG AAGCGGCGTC GAAGCCTGTA 
     6361 AAGCGGCGGT GCACAATCTT CTCGCGCAAC GCGTCAGTGG GCTGATCATT AACTATCCGC 
     6421 TGGATGACCA GGATGCCATT GCTGTGGAAG CTGCCTGCAC TAATGTTCCG GCGTTATTTC 
     6481 TTGATGTCTC TGACCAGACA CCCATCAACA GTATTATTTT CTCCCATGAA GACGGTACGC 
     6541 GACTGGGCGT GGAGCATCTG GTCGCATTGG GTCACCAGCA AATCGCGCTG TTAGCGGGCC 
     6601 CATTAAGTTC TGTCTCGGCG CGTCTGCGTC TGGCTGGCTG GCATAAATAT CTCACTCGCA 
     6661 ATCAAATTCA GCCGATAGCG GAACGGGAAG GCGACTGGAG TGCCATGTCC GGTTTTCAAC 
     6721 AAACCATGCA AATGCTGAAT GAGGGCATCG TTCCCACTGC GATGCTGGTT GCCAACGATC 
     6781 AGATGGCGCT GGGCGCAATG CGCGCCATTA CCGAGTCCGG GCTGCGCGTT GGTGCGGATA 
     6841 TCTCGGTAGT GGGATACGAC GATACCGAAG ACAGCTCATG TTATATCCCG CCGTTAACCA 
     6901 CCATCAAACA GGATTTTCGC CTGCTGGGGC AAACCAGCGT GGACCGCTTG CTGCAACTCT 
     6961 CTCAGGGCCA GGCGGTGAAG GGCAATCAGC TGTTGCCCGT CTCACTGGTG AAAAGAAAAA 
     7021 CCACCCTGGC GCCCAATACG CAAACCGCCT CTCCCCGCGC GTTGGCCGAT TCATTAATGC 
     7081 AGCTGGCACG ACAGGTTTCC CGACTGGAAA GCGGGCAGTG AGCGCAACGC AATTAATGTA 
     7141 AGTTAGCGCG AATTGATCTG GTTTGACAGC TTATCATCGA CTGCACGGTG CACCAATGCT 
     7201 TCTGGCGTCA GGCAGCCATC GGAAGCTGTG GTATGGCTGT GCAGGTCGTA AATCACTGCA 
     7261 TAATTCGTGT CGCTCAAGGC GCACTCCCGT TCTGGATAAT GTTTTTTGCG CCGACATCAT 
     7321 AACGGTTCTG GCAAATATTC TGAAATGAGC TGCCCGCGAA ATTAATACGA CTCACTATAG 
     7381 Gggaattgtg agcggataac aattcccctc tagaaataat tttgtttaac tttaagaagg 
     7441 agatataccA TGGCTTCCAT TATTGGTAGC GGCTTTTTGA TCATTGCACC ACTGCTGCAT 
     7501 TCGGTAATGG GGAAATGGGC TCTGCTTGGA ATAGTGTTGT TGTCCATTCT GGCATATGCG 
     7561 CTGGGGTCGG TTATTCGCTT CAATATACGC CATGCAGAAC CTGAGCTAGC TAGCAATCAA 
     7621 CAAAGCAGTA TTGTGACGCT TGAAAAAGCA AGTCAATGGG CGCTTGGTGC GGCATATGCC 
     7681 ATTTCCGTGG CGTTTTATAT TAGTTTGTTT GCAGCGTTTG TTTTTGATCG TTTATCAATC 
     7741 TCTGATACGA CGTACATCAA ACTGTTTACC AGTGGGTTGC TTGTCATCAT TACGGTGGTC 
     7801 GCTTGGCTCC GTGGTGCTAG GGGGCTAGAG ACCATTGAGC TATTCGCCGT GACAATAAAG 
     7861 TTGGCTATTA TAGTAGGTGT GCTCGCAGCG CTGGCAACCT ACGACATACA AGTACAAAGT 
     7921 GCTTGGTTTC AACATGAAGC GATACAGGCA TTGAGCCATT TTGAAACTGT TAGCATGCTC 
     7981 GCAGGCATGC TCATGGTAAC GCAAGGGTTC GAGACAACCC GTTTTATGGG GAATAACTAC 
     8041 ACGCCAGAAC AGCGCATTAA AGCGAGTCGT TATGCTCAGT GGATCGCTAT TTTTCTCTAT 
     8101 GTTGTTTTTA TCGGTCTAAC GTGTCCTATT TTTCTGGATT TTCCGATCAC GGAATTAAAC 
     8161 GAAACAACGA TTAGCTACAC CCTAGGGCAA GCAATATGGG TATTGCCGAT TTTATTACTG 
     8221 GTTGCCGCCA CGGCAAGTCA ATTAAGTGCA GCATTAGCCG ATACTATCGG TGGCGGAGGC 
     8281 CTCTTAAAAG AGCTTTTCCA TTTACCTATC TCCCCGCAAT TTTACTACGT TTTAGTCATC 
     8341 GCCATCGCAG GTATATTAGT TTGGTCATCC AACGTATTTG AAATTATTAA TCTCGCTTCA 
     8401 AAAGGGTTTG CACTTTATTA CCTGATCCAA ACAATAATCG CGGTCAAACT CGTGATGCGT 
     8461 CAAAGCACAG GTCAACGCAT TAGGTCAACA AAATTACTTG GTCTATCGGT GATCGTTCTC 
     8521 TGTTTATTCT TTGTGATTGG CTGGTCAATT CCAGCACCTC ATAGCTAATA AGGAAAATAC 
     8581 CGATGCTATC AGTAGAAACT ACACCACCAA TTGACCAAAT CAAAAACGCG GCTAAGCGCT 
     8641 ACGCTATCAT TGGTGTTGGA AATCTATTGC AGCGAGATGA TGGCGTTGGT GTGCACGCGG 
     8701 TTCGTGCTAT GCAACCCCTG CTAAAGTCTT ATTCAAATGT ATCTTGCATT GACGCTGGGA 
     8761 CACTGAGCTA TGAACTTTTG GAGTGGGTTG CGAGTTCCGA TCATACGATA GTCATCGACG 
     8821 CGGCTTATAT GCGCTGTCCG CCTGGCACGG TGAGAGTGTT TGAGAACGAG GCAATTGCGG 
     8881 ATCAGTTTCA GCAAGCGACG ACCCATTCCG TTCACCAGAT CACGTTACGC GACACATTGT 
     8941 TGACCAGCCA AACGTTATAT TCAAAACCTT CTGCGGTGAC GTTAATTGGC GTAGAGCCGG 
     9001 AGGCGATTGA GTGGGGAACC TCTTTGAGTC CAAAGGTAAA TGCAGCGCTA TCATCGATCA 
     9061 TGGATATCGC ATTTGCTTGC TTATCAGGCG ACAACGTTCA GACCTATAAA CCGGCAACCC 
     9121 AAAAGGAGGC ACGATGACCG AAGAACTCAT TTTTATGACA TCAAATGCTG ATAAAACGGG 
     9181 CAACGTAATG CCGCTTTTGC ATCAGATACG TCATGCGTTG TCTCAGTTAA TTGAACGACA 
     9241 AGAACAAACC ACGATTGATC TGCGACGATT GCCTTTAAGC GCTAGCGAAG AAGCGCAGTT 
     9301 AGAAGCTTTT CTTGGGCATG GAGAGGTTAA AGCTGATATT CAGGCGCTGG GTGATACGGT 
     9361 GCTAATCGAA TCACGCTACG CAGGCGTTTG GCTTGAAATT CACTATAACG AAGATGTGGA 
     9421 GATCATGGGC AAATACGTTC ATATCTGTAC CTGTCCACCA ATCATAAAAT CTCAGCCAGA 
     9481 AGATATGGTG TTATCGCTCA GCAATATAGT GTCTGACATC CATTCGTTGT CTCATCAATC 
     9541 TTCTGATGAA ACGGCTAAGG AGGATTGAAA TGGCGCTACC AACATTAAAC AAGCAGTTAC 
     9601 AAGCGTCCGG TATCTCAAGA CGCACATTTC TTAAGTTTTG CGCTACAACG GCGTCTTTAC 
     9661 TGGCATTGCC GCAAAGCGCT GTTGCCGATT TGGCGACTGC CCTTGGCAAT GCGAGAAGAC 
     9721 CCTCTGTGAT TTGGTTGCCC TTTCAAGAGT GCACAGGGTG TACCGAAGCA ATATTGCGCT 
     9781 CTCATGCTCC CACATTGGAA AGCCTTATTT TCGATCATAT TTCGTTGGAT TATCAGCATA 
     9841 CGATAATGGC TGCTGCGGGA GAGCAAGCTG AAGACGCTAG GCGTGCGGCG ATGAACGCGC 
     9901 ACAAAGGGCA ATATTTGTTG TTGGTTGATG GTTCGGTTCC GGTGGGTAAC CCAGGATACT 
     9961 CAACGATCAG TGGCATGAGT AATGTCGATA TGCTGAGAGA ATCGGCAAAA GATGCTGCGG 
    10021 GTATTATTGC CATCGGTACC TGCGCGTCTT TTGGCGGGAT CCCTAAAGCA AACCCAAATC 
    10081 CGACGGGGGC AGTGGCAGTA AGCGACATTA TTACAGACAA GCCAATCGTA AACATTTCAG 
    10141 GCTGTCCGCC ACTGCCTATC GCGATTACAG CTGTGTTGGT TCATTACCTG ACGTTTAAGC 
    10201 GTTTCCCTGA TCTCGACGAA TTACAACGCC CACTCGCTTT TTTTGGTGAA AGCATCTGTG 
    10261 ACAGATGTTA TCGACGCCCA TTTTTTGAAC AACGTAAATT TGCAAAATCG TTTGGGGCAA 
    10321 AAAATGGGTG GTGTTTGTTC GAACTTGGTT GTAAAGGGCC CGAAACCTTT AACGCATGTG 
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    10381 CAACGGTTAA ATGGAATCAA GGCACGAGTT TTTGTATCGA ATCTGGCCAT CCGTGTCTTG 
    10441 GTTGCTCTGA GCCCGATTTC TGGGATAAAA GCAGCTTTTA CCAAGCCTTG GGTCCATGGG 
    10501 AGTGGTACAA ATCCAAACCC GGCAAAGGTG CACAGAAGCA TGCTGGGAAA AACTCATAAG 
    10561 ATAATAGGCA AGGCTCATGG AAAATACAGC AAGTAACAAC CGGTTAGTCG TCGATCCTAT 
    10621 CACTCGAATT GAAGGGCATC TTCGAATAGA AGCTGAAATG GATGGGAATA CCATCAAACA 
    10681 GGCGTTCTCA TCAGGCACGT CTGTTCGGGG AATTGAACTG ATTTTACAAG GCAGAGATCC 
    10741 GCGTGACGCT TGGGCTTTTG CGCAACGTAT CTGTGGCGTC TGCACGCTGG TGCATGGTAT 
    10801 GGCATCGGTG CGTGCTGTCG AAGATGCAAT TAGAAAAGCT TGGCGGTCAA ACGCAAAATT 
    10861 AGGGGTTGCC ATTGGAAAGC CCTCCATGAC ATCTATGCCA AAAGGACCGA TGCAACATGG 
    10921 TAAAAAAGGG CACCGACAGT CACGTACTTC AATAGGCGTA CTGAGTGAAG CAGAAATGGC 
    10981 TATCCCTCAA AATGCACAAC TGATAAGAAA CATCATGATT GCAACCCAAT ATGTGCATGA 
    11041 TCACGTGATG CATTTTTATC ACTTGCATGC CCTAGATTGG GTTGACGTTG TTTCTGCACT 
    11101 AGATGCAGAT CCAACGAGAA CCGCTACGCT CGCCGGTCAA TTGAGTGATT ATCCTCGTTC 
    11161 ATCGCCGGGA TATTTCAAAG ATGTGAAGCA AAAAGTCAAA ACGCTGGTTG AGTCTGGGCA 
    11221 GCTAGGGATA TTCAGTAACG CGTATTGGGG GCATCCTGGC TATAAACTGC CACCTGAAGT 
    11281 TAACTTGATG GCATTAGCAC ATTATTTAGA TGCGCTAACG TGGCAGCGTG AAGTTGTAAA 
    11341 AGTTCACACC ATATTTGGAG GGAAAAACCC TCATCCTAAT TTTGTCGTTG GCGGCGTGCC 
    11401 TTCACCGATT AATCTCAATG CGTCAACGGG TATTAACACG AGTCGATTAG TGCAACTACA 
    11461 AGATGCTATC ACGCAAATGA AGAGCTTTGT CGATCAGGTG TATTACCCCG ATATTGTGGC 
    11521 GATTGCGGGT TATTACAAAG AGTGGGGGAC ACGAGGGGAA GGGCTGGGTA ACTTTCTTAC 
    11581 CTATGGAGAC TTACCTATGA CATCAATGGA TGACCCTGAT TCTTTCTTGT TTCCACGAGG 
    11641 TGCAATACTT GGTCGAGACT TGAGTAAAGT GCATGACCTT GATCTAGATG ATCCCTCTGA 
    11701 AATTCAAGAA TTCGTCTCTT CCTCCTGGTA TCGATATAGT GGAGGGAACG CAAGTGGTTT 
    11761 ACACCCTTTT AATGGACAAA CAACACTCGA GTATACTGGT CCGAAACCGC CTTACAAGCA 
    11821 CCTAAATGTA GGGGCTGAAT ATTCATGGTT GAAAAGTCCG CGTTGGAAAG GCCATGCGAT 
    11881 GGAGGTGGGA CCGCTGGCTC GCGTGCTAAT GATGTATGCT AAAAAAGATG CCGCTGCGCA 
    11941 AGACATCGTT AATCGATCTC TTTCTATCTT GGATTTAGAG ACCTCTGCAC TTTTCTCCAC 
    12001 ACTCGGTAGG ACGCTCGCCA GAGCAGTGGA AACAAAAATT GTGGTTAACC AGCTACAGTC 
    12061 TTGGTATGAC CAACTATTGG ATAATATCGC AAAGGGCGAT ACCGATACGT TTAACCCTCT 
    12121 GTATTTTGAC CCTACCAATT GGCCAATTAA AGGCCAGGGG GTAGGCGTGA TGGAAGCGCC 
    12181 TCGTGGCGCG TTGGGGCATT GGTTGGTCAT GCAAAATGGC AAAATTGAGA ATTACCAATG 
    12241 TGTCGTGCCT ACGACATGGA ACGCTGGACC TCGAGATCCC AACTCACAGG CAGGTGCTTA 
    12301 TGAAGCCGCT CTGCAAGATA AACATACGCT ACATGATCCT GACCAACCTT TAGAGATTTT 
    12361 GCGAACACTT CATAGTTTTG ACCCCTGCTT AGCATGTGCC GTGCACGTAA TGGACGAAAC 
    12421 AGGGGAAGAG CGTTTGCGTC TAAAAGTTCG TTAACCTTAC TTGAGGAATA TTATGAAAAT 
    12481 CAAAAATAGT ATTAGAAAGT CAGTTACTTC TTTAATTGCC TTTTTTTACC TGGTGGTAGG 
    12541 TTCACCCGTT AGTTATGCGC ACCCGGGTCA TCAAGGCGAT CATTCACTAC TTTTGGGATC 
    12601 GCTGGTGTCA ACAATCGTGC TTGTCACCGT TGCGCTGTTT ATTTATCGAG CTAGAGCAAG 
    12661 TAGGCCCTAT CAACGGGTAA AACAGTAATG TGTCTCGCTA TCCCCATGAA AGTCATTGCA 
    12721 ATTAAAGGCT TTAACGCAAC GTGTGAAGCG AAAGGTGTCT CTCGCGAGGT GAGTTTACAT 
    12781 TTAGTGCAAG GGCTAGAGGT CAAAGTTGGC GACTATGTGA TGGTACATGT TGGTTATGCT 
    12841 CTCCAAGTGA TCACCTATGA TGAAGCGCAG GTGACATGGG AGATGCTCGA TCAGGTCATT 
    12901 GCTTACGATG CATGAAATTA GTCTTTGCTA TAGCTTGCTT GACACAGTCG CTGTTCACCA 
    12961 GCGAGCAAAC ATGAATAAGT CTGTCAGTCT GGTTCACGTC AAAGTCGGCC CACTGTCAGG 
    13021 TGTTGAGCCT GACTTGCTGC ACCATGCGTT CTTGGCGTGT AGAACTCACA CCATTGGCGA 
    13081 TCAGGCAACG CTTAGAATTG ACACAAGCGC TATCAAGATA CGCTGTAAAT TGTGTGGCGA 
    13141 ATTCAGCCGA GTTTCGGTGA ATAGCATCCT ATGTGCAAGT TGCGGTGCTT GGCAAACCGA 
    13201 CCTCATTGAG GGCGATGAAT TTATATTGCA ACGAATAGAG TTTATCGCAC CTGACAATTT 
    13261 TACAGAATCA AAGGAGAGAA AACATGTGCG GTAACTGTGG TTGCGAAACG CAAGTAAAAT 
    13321 CAGAGAAAAC TGACAAGCCA TCAGCAAATA TCGTTGAGGT TCACGCAAAT TTAAAAAGCA 
    13381 ACAATGACAA CCAAGCGATA GCAAACCGTG CTTTATTTGA CGCACATAAT GTACTAGTGA 
    13441 TTAATTTGAT GTCATCCCCA GGCAGTGGAA AAACCAGGCT ACTCGAAGAA ACGATACGTG 
    13501 CGCTTAAGTC GCAATACGCG ATGGCGGTGA TTGAAGGCGA CCTCGAAACT GAAAATGACG 
    13561 CAAATAGAAT TAGACGTCAT GGTGTGCAGG CGGAGCAAAT CGCCACGGGC CAAGGGTGTC 
    13621 ACTTGGACGC CAGTATGGTG CAAAAGGTAC TTGGAAGATT TAGCTTACAA AAACTAGACG 
    13681 TTTTGTTTAT AGAGAATGTT GGCAATTTGA TTTGTCCAGC GTGTTTTGAT TTAGGACAGC 
    13741 ACTTAAACAT TATTTTGCTG TCCGTACCAG AAGGTGATGA TAAGCCTGAA AAGTACCCAG 
    13801 TGATGTTTCG TGCCGCGGAC GTCATGCTTA TTTCTAAGAC CGATTACTTG CAATTTCACG 
    13861 ATGAATTCAA TGTACCTCGC GCGATTGAAT CATTTCGTAA AGTGGGCAAC GATGCGCCCG 
    13921 TTCTCGAAGT GTCTTCATTG AAAAGTCAAC ATCTAGAGCG TTGGTTTTCT TATTTTACGC 
    13981 ACGCCATTAC AGCTCATCAG TCTCAGTCGT TACAAAATAG CGGAGTCTAA AGTCTTATGT 
    14041 ACAGTGTTGA ATCGTTGCTA AGAGACATTA AGAATACCTC GCTTTCAAAA CCGTTTCGTA 
    14101 TTCTTAATGT TTGCGGTGGC CATGAGCGTG CGATTACGCG CGCTGGATTT AGAACGTTGT 
    14161 TTCAGCACAA TATTCATCTG ATACCTGGGC CAGGGTGCCC CGTTTGTATT TGCCCCGAAG 
    14221 AGGATATTGC ATACGCGATA CACTTAGCCA TTAACGAAAA TGTCGTTATC GTTAGTTTTG 
    14281 GTGACATGCT CCGCGTCCCA GTCGAACACG AAATGGGTGG CTGTAGCTCA TTGATAGACG 
    14341 CAAAAAATCA AGGGGCCGAT ATCCGTCCGA TATCTTCTCC TCAAGAAGCG GTATCTATAG 
    14401 CATTGGAAGA ACCTCGTAAG GTTATTGTGT TTTTTGCTGT TGGTTTTGAA ACGACTATGG 
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    14461 CACCGATTGC AGCAACACTG CTTAATGATT TACCCAATAA CTTTAAAGTA TTATTGTCTG 
    14521 GACGACTTAC TTGGCCAGCA GTTGCCCATG TGCTTGAGAG TCAACCGAAT ACTTTTGATG 
    14581 CACTGATTGC GCCAGGCCAC GTTGCGACAA TTATGGGTAG TGAAGAATGG CAGTTTGCAA 
    14641 TCGACCATCA TAATTTGCCT GTCAGTATTG CTGGTTTTCA TCCAGAAAGT TTGCTGTTGT 
    14701 CGCTCCAAAC GCTGCTCGGT AATTGTTCAA ATAAAGTCGT CACACTGAGT AACCGCTATC 
    14761 CCGAAGTGGT AAAGCAAAAC GGCAATGCAG CAGCTAAAGC AATAATCAAT AAAGCGTTCA 
    14821 CTATCGTTGA CGCACATTGG CGAGGAATTG GTGTTATTCC TGGTTCTGGA TTTTCCTTTG 
    14881 CTTCGAGACT ATCGCACCTA GACGCCACAA ACGATTATGC GCCAGTCGAT TTCCCTTCGC 
    14941 AATGTGCGCA AAACGTTCCT GAAACCACAT CGCCCTGTGA AAAAGTGATC CTCGGAAAAA 
    15001 TGGCACCTGA TGCGTGCCCG TTTTTTGGTC AGGAATGCAA ACCAGCATCC CCTAAAGGCG 
    15061 CATGTATGGT GTCTGATGAG GGGGCTTGCC GAATTTGGTA TAGCTCTGGT GAGCGCTCGA 
    15121 TAACAAATGT TATCAAAAAG GGGAATACGC TAAAGGTGGA GATGAAGTGA TGACAACTGC 
    15181 CCGCACATAT GTTGCCAATA CGAATAAGAG TAAAACTATC GCCTATGAGT TGAACATTAC 
    15241 TGGAGTCATC CAGGGGGTTG GGTTCAGACC GTTAGTTTAC TGCTTAGCGT ATGAAAAAAG 
    15301 TATTGTTGGT TGGGTACAAA ACGACTGTGG ATGTGTGCGA ATACACGCTG AAGGCACTGA 
    15361 GCTAGACGTT GAACAATTTG TATTCGACTT ACTGAACAAT GGGTCGCTAG TTTCCATATC 
    15421 CTTGCTGGAA AAAAAGCAGG TTAAACTGAG TAATGTAGAC TCGTTCACGA TAAAAGAAAG 
    15481 CGGTCATGAT ATAGCGTGCG GGGCGATATC AATCCCCAAA GATGTCTATT TGTGTGGAGC 
    15541 GTGTAAAGCT GAGTTACTGT CAAATACTAA CCGACGTGGC ACCTATAGCT TTATCGCTTG 
    15601 CAGTAAATGT GGTCCACGAT TTTCTATGCT GCGAGCAATG CCATACGACA GAAAGAACAT 
    15661 GAGTATGTCA GCATTTCCAA TGTGTGAGTT ATGTCGTAAA GAATATCAAT CGCCAACTGA 
    15721 TAGGCGCTTT CATGCTCAAC CAATAAGCTG TCGCGTATGC GGGCCTGAAG TATTTTGTTC 
    15781 AACTGTCGGC GGGCGCGTGG TCTCGCAAGG CGATGTTGAT GTTGTAGCAA CGGTTGTCGC 
    15841 GTATTTGAAT CAAGGCAAAA TTGTCGCGTT AAAAAGTATA GGCGGTTATC ACTTGCTCTG 
    15901 TGACGCACAA AGCACTGAAG CGGTAGACCT TTTACGCCAG CGTAAAAATA GACCAGATAA 
    15961 ACCTTTCGCG GTCATGCTCC CAGAGCCTCG TGCAGACGAA ACAAGTGAGG ATTGGTTAGA 
    16021 TAAATGCGTT GCTGTAGACA GTCATCAAAG AGCGCTCTTA CTAAGCCCCG TGCGACCCAT 
    16081 TTTACTTGCA AAAAAGCAAT CGAATGTACC CATTGCAGAT AACGTAGCGC CCATGCTTCG 
    16141 TGATTTGGGG GTGATGTTGC CGTGCAGCGG ACTGCATTTA CTCATTATGC AGCAATTCAA 
    16201 TCGCCCCATG GTGGCTACGT CAGGAAATAT TTACGGTGAA CCGATGGTCA CATCGACGTC 
    16261 ATCGGCACAG CAACACCTTT CGATGTTGGC AGACATCTTC GTGCACCATA ATCGAGACAT 
    16321 TTTTCACAAA CTGGATGATT CTGTGCTGCG AACGCTTAAG TCAGGCACCA TTCCAATTCG 
    16381 CCTGGGGCGG GGTATAAGTC CGATAGAATT ATCATTGCCA TATACTGTGC AGGAACCAAT 
    16441 GCTTGCTGTT GGCGCGAATC AGAAAAATAC AGTCGCAATA GCTTTGAACA ATCGACTTAT 
    16501 CGTAACACCG CATATTGGCG ACCTCGATTC TCCGATAATG CAAGCGCACT TTGAAAAATG 
    16561 TATCAGTGAC TTTCAAGCTC TCTATCATGT TCATCCACAG CGTATTCTTT GCGATAGCCA 
    16621 TCCTGGCTAT ATCAGTTCCC GTTGGGCCAA AGGCAGTGAA CTACCGACTA CTAAAGTTTT 
    16681 ACATCACCAC GCTCATGCAT CAGCGTGGGC ATTAGCTGCT GAAATATCGA CACCAAGCTT 
    16741 GGTTTTCGTG TGGGATGGAA CGGGATTAGG CGAGAATGGC GAGATGTGGG GAGGGGAAGT 
    16801 TTTTTGTGGG ACGCCGGGCA ATTGGAAACG TGTTGCCTCA TTAGCGCCTA TGAAGTTGCA 
    16861 AGGCGGCAAC AAGGTTCCAA ATCAACCATG GCGAAGTGCA GCATCACTAG TGTGGGGTAC 
    16921 TAATTTCACC GGCATTGATT TTAAACCATT TGATCCACAA CAATTAAGCT ACAACGCATG 
    16981 GCAAAACGAA CTCAATTGTC ATGTTAGTAG TTCAATGGGA AGACTGTTCG ACGCGGCGGC 
    17041 ATTTGCCTGC TGTGAACAGA GCGAAGTCTC TTATGAAGGG CAGGCGCCGA TGATGTTGGA 
    17101 AAGCGTTGCG TCGACGCCCT CTAAGGTTAT GCCGTTAACG TTGGTCCAGA AAAACGACGA 
    17161 ATTTATTCAA ATGGATTGGC GAACACTGGT ACCGGAACTA TTTGATTTCA AAGTGTCTCC 
    17221 TCAAACTCGT GCTGCAAATT TCCACGCTTC GTTAATTGAA ACGGTATGGG AGGTAACCCT 
    17281 ACATTGCCGT AAAAAGTTTA ATTTTGACCA CATTGGATTG GCAGGAGGCG TCTTCCAAAA 
    17341 TCGCATTTTG TGTGACGGTA TATCACAACG GTTTTTACAA TCAGACATTC CTGTGGTTAT 
    17401 TCCAAGTAGT TTGCCATTAA ACGATGCCGC AATAAGTGTT GGGCAAATCC ACGAATACTG 
    17461 TTCACGGAGG TCATAATGAA AAGCGCAGAG GGCAATAATC ATTCATCATC AGAGCCGTTG 
    17521 GGCACGGAAT CTATTCAATT AGCTCAGGGG AACGGCGGAA CACTGACAAA AAGACTCATT 
    17581 GATCATGTTT TTAAAAATAA AGCGAACAAA GATCTAGATC TGCTTCATGA TGCCGCCACA 
    17641 GTAACTTTTG ATGGTCCTTA TCTGAGTATA ACAACGGATA GCTTCGTTGT ATCCCCCCCA 
    17701 ACATTTCCAG GCGGCAATGT AGGCGCGTTG AGTGTTTACG GTACCGTCAA TGATTTAGCA 
    17761 GTCGTTGGGG CAACACCACG GTACATCAGT ACTGCATTTA TTATTGAAGA AGGCTTTTCC 
    17821 CTTTCAACAT TGAAACAAAT CGTTAATGGA ATGCATCAAG CTGCCGAAGA AACGAAGGTC 
    17881 GCCATTGTAA CAGGTGATAC GAAAGTTGTC CCGAAAGGCA GTGGTGGCGG CGTTTTTATC 
    17941 AATACAACGG GTGTTGGAGA CAGCCGAGAT GCGCCGATTT GGGATACCAG TCTTATAAAG 
    18001 GCAGGCGATC ATGTACTGGT TAGTGGTTCT GTAGGTGATC ACGGTGCGTG TGTCCTGCTT 
    18061 GCTCGCGAGG ACTATGGTTT GCAAGGTCAG CTAAAGTCTG ATTGTGGAAG CGTTGTTCCT 
    18121 CTTATTGATC CAATCAAGCA TTTGGAAGGT GTTCGTTTTG TGCGTGACCC AACTCGTGGA 
    18181 GGGTTGTCAG TATTACTCCA TGACGTTGCT AATGAAACAG GCTTCGATAT CGAGTTAATT 
    18241 GAAAATAATA TTCCGGTGCG ACCTGAAGTG GCAAGCGTGT GTGAAATATT AGGCTTTGAT 
    18301 CCGTTTGTTT TAGCGTGTGA GGGACGCATT GTTGCTGTTG TTGCCCCTGA CATAAGCGGT 
    18361 AAGGTGCTAG AACACTGGCG GAGCATTCGA AACGGGGAGC AGGCCGAACA CATTGGTGTA 
    18421 ATAGTAAAAA ACACCGAATC AAAAGGGCGC GTGACCATTG TTACGCCAAT GGGAGGAAGA 
    18481 CGTTTCATGA ATGAACTCGA AGATGAGCCG CTTCCAAGGA TCTGCTGAGA TCCTGGCCTC 
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    18541 TAAACGGGTC TTGAGGGGTT TTTTGCTGAA AGGAGGAACT ATATCCGGAT ATCCACAGGA 
    18601 CGGGTGTGGT CGCCATGATC GCGTAGTCGA TAGTGGCTCC AAGTAGCGAA GCGAGCAGGA 
    18661 CTGGGCGGCG GCCAAAGCGG TCGGACAGTG CTCCGAG 
// 
LOCUS       pIY063     18697 bp    DNA     circular UNA 10-Jul-2010 
DEFINITION   
FEATURES             Location/Qualifiers 
     Region          1..1013 
                     /label=NS-I-dn 
     rep_origin      1738..2326 
                     /label=oriV 
     misc_feature    complement(2510..2650) 
                     /feature_type="Transfer origin" 
                     /label=oriT 
     repeat_region   2649..2793 
                     /label="Direct Repeat 2" 
     Region          2797..3645 
                     /label=NS-I-up 
     CDS             4419..5359 
                     /cds_type=ORF 
                     /label=SpSm 
     terminator      complement(5619..5715) 
                     /label=T4t 
     repeat_region   5772..5916 
                     /label="Direct Repeat 1" 
     CDS             6039..7121 
                     /cds_type=ORF 
                     /label=lacI 
     promoter        7363..7381 
                     /label=T7p 
     Repressor       7384..7404 
                     /label=lacO 
     CDS             7450..8568 
                     /cds_type=ORF 
                     /note="Length: 1188" 
                     /note="Found at strand: positive" 
                     /note="Start codon: CTG" 
                     /label=orf2 
     RBS             8568..8573 
                     /label=hynD-RBS 
     CDS             8583..9137 
                     /cds_type=ORF 
                     /note="Length: 555" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hynD 
     RBS             9124..9129 
                     /label=hupH-RBS 
     CDS             9134..9568 
                     /cds_type=ORF 
                     /note="Length: 435" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hupH 
     RBS             9558..9563 
                     /label=hynS-RBS 
     sig_peptide     9570..9701 
                     /label="TAT signal" 
     CDS             9570..10559 
                     /cds_type=ORF 
                     /note="Length: 1056" 
                     /note="Found at strand: positive" 
                     /note="Start codon: CTG" 
                     /label=hynS 
     mutation        10257..10259 
                     /label=H238C 
     mutation        10313^10314 
                     /label=Delta-DDE 



 S36 

 

 

     primer          complement(10318..10364) 
                     /label=IYXXXM2R 
     primer          10341..10387 
                     /label=IYXXXM2F 
     mutation        10341..10343 
                     /label=E269K 
     mutation        10362..10364 
                     /label=E276Q 
     mutation        10413..10415 
                     /label=P293C 
     RBS             10563..10568 
                     /label=hynL-RBS 
     CDS             10577..12454 
                     /cds_type=ORF 
                     /note="Length: 1878" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hynL 
     CDS             12706..12915 
                     /cds_type=ORF 
                     /label=hypC 
     RBS             12890..12895 
                     /label=hypA'-RBS 
     CDS             12899..13294 
                     /cds_type=ORF 
                     /note="Length: 396" 
                     /note="Found at strand: positive" 
                     /note="Start codon: TTG" 
                     /label=hypA 
     misc_feature    12971 
                     /feature_type="Alternate start" 
                     /label=hypA 
     RBS             13272..13277 
                     /label=hypB-RBS 
     CDS             13284..14030 
                     /cds_type=ORF 
                     /label=hypB 
     RBS             14021..14026 
                     /label=hypD-RBS 
     CDS             14037..15170 
                     /cds_type=ORF 
                     /note="Length: 1134" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hypD 
     RBS             15154..15159 
                     /label=hypF-RBS 
     CDS             15170..17476 
                     /cds_type=ORF 
                     /note="Length: 2307" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hypF 
     RBS             17465..17470 
                     /label=hypE-RBS 
     CDS             17476..18528 
                     /cds_type=ORF 
                     /label=hypE 
     terminator      complement(18535..18590) 
                     /label=T7Term 
ORIGIN 
        1 CGAGCTTCTG GAGCAGGAAG ATGTCGCGGG CATTAGCACC AGCGGTCTGC CAAGCCTCCG 
       61 CCAGCCGTTG GGTCCCTTCC GCTTGAGCTT TTCCATCTTC GACGATACGG GCGGCGGCCC 
      121 CCCGCGCTTC CGCGATCGCC CGTTTACAAG CTGCCTCAGC TGGGGCGATC ACATCGGCTT 
      181 GAAGTTGCTG CTGCACCTGT TTGATCCGCT CCTGCTGCAC AGGGAGTTCT GCTTGGCTAC 
      241 GAGCGACTTC GGTAGCAATG TCCGCTTCAG CTTCGGCCAC CACCGCTTCG CGCCGCGTCA 
      301 ACGCATCCTG AATCCGGCGC TCGGCCTCGG CTTGGGCGAT CGCTACATCG CGATCGATCC 
      361 GACGCAGGGC CGTGATCTTG TCATTTTCGG CCGTTTGGAT CGCAGAGGCA GCCTGGGCAT 
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      421 CGGCTTCAGC AATTCGGGCA TCTCGCTGCA GATCAGCCCG CTGCTTGCGT CCACTAGCCG 
      481 AGAGATAACC GACCTCATCG GAAATGTTCT GGACTTGCAG CGTATCGAGG ACTAGACCCA 
      541 GCTGCTCAAG GTCATCCTCC GCCTCTTCCA GCAGACTTTT GGCAAAGGCA ATTTTGTCCT 
      601 CGTTGATCTG CTCCGGCGTG AGGCTGGCTA AAACACCACG CAAGTTGCCT TCGAGGGTCT 
      661 CCTTGGCAAT TTGCTCGATT TCCTTACGGT TTTTGCCAAG CAGCCGCTCG ATCGCGTTGT 
      721 GGATGGTCGG TTCTTCCCCA GCAATCTTGA TATTGGCAAC GCCTTCAACA GTCAGGGGAA 
      781 TGCCGCCCTT GGAGAAGGCA TTGGAAACGC GCAACTCAAT GATCATGTTG GTCAGATCCA 
      841 TGCGGAGCGC TTTTTCCAGC AGAGGTACCC GCAGGCTGCT GCCGCCCTTG ACCAAGCGAT 
      901 AGCCAACTCG GCGGCCATCA CTACTGCGGC GACTACTGCC AGCAAAGATC AAAATTTCAC 
      961 TGGGTTGGCA GATGTAGTAG AGATTGCGCA GGACTAAGCT GCCAGCCCCG GCGACTCACC 
     1021 AGTCACAGAA AAGCATCTTA CGGATGGCAT GACAGTAAGA GAATTATGCA GTGCTGCCAT 
     1081 AACCATGAGT GATAACACTG CGGCCAACTT ACTTCTGACA ACGATCGGAG GACCGAAGGA 
     1141 GCTAACCGCT TTTTTGCACA ACATGGGGGA TCATGTAACT CGCCTTGATC GTTGGGAACC 
     1201 GGAGCTGAAT GAAGCCATAC CAAACGACGA GCGTGACACC ACGATGCCTG CAGCAATGGC 
     1261 AACAACGTTG CGCAAACTAT TAACTGGCGA ACTACTTACT CTAGCTTCCC GGCAACAATT 
     1321 AATAGACTGG ATGGAGGCGG ATAAAGTTGC AGGACCACTT CTGCGCTCGG CCCTTCCGGC 
     1381 TGGCTGGTTT ATTGCTGATA AATCTGGAGC CGGTGAGCGT GGGTCTCGCG GTATCATTGC 
     1441 AGCACTGGGG CCAGATGGTA AGCCCTCCCG TATCGTAGTT ATCTACACGA CGGGGAGTCA 
     1501 GGCAACTATG GATGAACGAA ATAGACAGAT CGCTGAGATA GGTGCCTCAC TGATTAAGCA 
     1561 TTGGTAACTG TCAGACCAAG TTTACTCATA TATACTTTAG ATTGATTTAA AACTTCATTT 
     1621 TTAATTTAAA AGGATCTAGG TGAAGATCCT TTTTGATAAT CTCATGACCA AAATCCCTTA 
     1681 ACGTGAGTTT TCGTTCCACT GAGCGTCAGA CCCCGTAGAA AAGATCAAAG GATCTTCTTG 
     1741 AGATCCTTTT TTTCTGCGCG TAATCTGCTG CTTGCAAACA AAAAAACCAC CGCTACCAGC 
     1801 GGTGGTTTGT TTGCCGGATC AAGAGCTACC AACTCTTTTT CCGAAGGTAA CTGGCTTCAG 
     1861 CAGAGCGCAG ATACCAAATA CTGTCCTTCT AGTGTAGCCG TAGTTAGGCC ACCACTTCAA 
     1921 GAACTCTGTA GCACCGCCTA CATACCTCGC TCTGCTAATC CTGTTACCAG TGGCTGCTGC 
     1981 CAGTGGCGAT AAGTCGTGTC TTACCGGGTT GGACTCAAGA CGATAGTTAC CGGATAAGGC 
     2041 GCAGCGGTCG GGCTGAACGG GGGGTTCGTG CACACAGCCC AGCTTGGAGC GAACGACCTA 
     2101 CACCGAACTG AGATACCTAC AGCGTGAGCT ATGAGAAAGC GCCACGCTTC CCGAAGGGAG 
     2161 AAAGGCGGAC AGGTATCCGG TAAGCGGCAG GGTCGGAACA GGAGAGCGCA CGAGGGAGCT 
     2221 TCCAGGGGGA AACGCCTGGT ATCTTTATAG TCCTGTCGGG TTTCGCCACC TCTGACTTGA 
     2281 GCGTCGATTT TTGTGATGCT CGTCAGGGGG GCGGAGCCTA TGGAAAAACG CCAGCAACGC 
     2341 GGCCTTTTTA CGGTTCCTGG CCTTTTGCTG GCCTTTTGCT CACATGTTCT TTCCTGCGTT 
     2401 ATCCCCTGAT TCTGTGGATA ACCGTATTAC CGCCTTTGAG TGAGCTGATA CCGCTCGCCG 
     2461 CAGCCGAACG ACCGAGCGCA GCGAGTCAGT GAGCGAGGAA GCGGAAGAGC GCCTGATGCG 
     2521 GTATTTTCTC CTTACGCATC TGTGCGGTAT TTCACACCGC ATATGGTGCA CTCTCAGTAC 
     2581 AATCTGCTCT GATGCCGCAT AGTTAAGCCA GTATACACTC CGCTATCGCT ACGTGACTGG 
     2641 GTCATGGCTG CGCCCCGACA CCCGCCAACA CCCGCTGACG CGCCCTGACG GGCTTGTCTG 
     2701 CTCCCGGCAT CCGCTTACAG ACAAGCTGTG ACCGTCTCCG GGAGCTGCAT GTGTCAGAGG 
     2761 TTTTCACCGT CATCACCGAA ACGCGCGAGG CAGGATATCC GGCAGCCGGC GGAGCGCTGC 
     2821 TTTCTTGGCA AGCGGTCGCC AGCCCCAACG CCAGGGCTGC CAGCCCGAAA CAGCGGGGCA 
     2881 AGGCAGCTTG GAAGGGCGAT CGCAGCACGG GCATGGCAAT GTCTCTCTGA AGGAATGCAG 
     2941 ACCTTATTCG TACAGCCAGG GTTGAATCGT GGGGGTCCAA TCACTTAGCT CTGCTGGGCT 
     3001 AAACCAGAGA GCAATTTCCT GTTGTGCTGT TTCGATTGCA TCCGAGCCAT GGATGATGTT 
     3061 GCGGCCAATA TTGACACCAA AATCACCACG GATGGTGCCC GGTTCTGCCG TCAGCGGATT 
     3121 GGTAGCGCCG ATCAACTTGC GAGCAGCCGC CACAACGCCT TCGCCTTCCA AGACGATCGC 
     3181 CACGATCGGC CCAGAGGTGA TGAACTCGAC GAGGCCATTG AAGAAGGGGC GCTCGCGGTG 
     3241 GACAGCATAG TGCTGTTCGG CCAGCTCGCG ACTGGGCTTC AGCTGCTTTA GGCCCACCAG 
     3301 TTTGAAGCCT TTTTGCTCAA AGCGGCCGAT GATCGTACCG ACCAAACCCC GCTGAACGCC 
     3361 ATCGGGCTTG ATGGCAATAA ATGTGCGTTC CACAGACATC TAGATAGTCC TCAAGACGAG 
     3421 GCAAGCATTG AGCTTGCCTT CCTATGGTTC GGGATCACTG GGATTCTTGA CAAGCGATCG 
     3481 CGGTCACATC GCTATCTCTT AGGACTTCGC AGCGGGCGAG TCGGATTGAC CCGGTAGGGA 
     3541 TTTCGCCAGA TCAATGCCCG TGGTTTGTTT CAGCTTCTCC AGCAAGCTAG CGATTTGGGT 
     3601 AGCGCTGCCT TCCCCTTCGC CAATCACAGT GATCGACTCC ACGTCGATAT CTGGCACGGT 
     3661 GCCTGAAAGC GTGACGAGCA GGGACTCGAA GCTTGCATGC CTGCAGGTCG ACTCTAGAGC 
     3721 TTTATGCTTG TAAACCGTTT TGTGAAAAAA TTTTTAAAAT AAAAAAGGGG ACCTCTAGGG 
     3781 TCCCCAATTA ATTAGTAATA TAATCTATTA AAGGTCATTC AAAAGGTCAT CCACCGGATC 
     3841 AATTCCCCTG CTCGCGCAGG CTGGGTGCCA AGCTCTCGGG TAACATCAAG GCCCGATCCT 
     3901 TGGAGCCCTT GCCCTCCCGC ACGATGATCG TGCCGTGATC GAAATCCAGA TCCTTGACCC 
     3961 GCAGTTGCAA ACCCTCACTG ATCCGCATGC CCGTTCCATA CAGAAGCTGG GCGAACAAAC 
     4021 GATGCTCGCC TTCCAGAAAA CCGAGGATGC GAACCACTTC ATCCGGGGTC AGCACCACCG 
     4081 GCAAGCGCCG CGACGGCCGA GGTCTTCCGA TCTCCTGAAG CCAGGGCAGA TCCGTGCACA 
     4141 GCACCTTGCC GTAGAAGAAC AGCAAGGCCG CCAATGCCTG ACGATGCGTG GAGACCGAAA 
     4201 CCTTGCGCTC GTTCGCCAGC CAGGACAGAA ATGCCTCGAC TTCGCTGCTG CCCAAGGTTG 
     4261 CCGGGTGACG CACACCGTGG AAACGGATGA AGGCACGAAC CCAGTGGACA TAAGCCTGTT 
     4321 CGGTTCGTAA GCTGTAATGC AAGTAGCGTA TGCGCTCACG CAACTGGTCC AGAACCTTGA 
     4381 CCGAACGCAG CGGTGGTAAC GGCGCAGTGG CGGTTTTCAT GGCTTGTTAT GACTGTTTTT 
     4441 TTGGGGTACA GTCTATGCCT CGGGCATCCA AGCAGCAAGC GCGTTACGCC GTGGGTCGAT 
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     4501 GTTTGATGTT ATGGAGCAGC AACGATGTTA CGCAGCAGGG CAGTCGCCCT AAAACAAAGT 
     4561 TAAACATCAT GAGGGAAGCG GTGATCGCCG AAGTATCGAC TCAACTATCA GAGGTAGTTG 
     4621 GCGTCATCGA GCGCCATCTC GAACCGACGT TGCTGGCCGT ACATTTGTAC GGCTCCGCAG 
     4681 TGGATGGCGG CCTGAAGCCA CACAGTGATA TTGATTTGCT GGTTACGGTG ACCGTAAGGC 
     4741 TTGATGAAAC AACGCGGCGA GCTTTGATCA ACGACTTTTG GAAACTTCGG CTTCCCCTGG 
     4801 AGAGAGCGAG ATTCTCCGCG CTGTAGAAGT CACCATTGTT GTGCACGACG ACATCATTCC 
     4861 GTGGCGTTAT CCAGCTAAGC GCGAACTGCA ATTTGGAGAA TGGCAGCGCA ATGACATTCT 
     4921 TGCAGGTATC TTCGAGCCAG CCACGATCGA CATTGATCTG GCTATCTTGC TGACAAAAGC 
     4981 AAGAGAACAT AGCGTTGCCT TGGTAGGTCC AGCGGCGGAG GAACTCTTTG ATCCGGTTCC 
     5041 TGAACAGGAT CTATTTGAGG CGCTAAATGA AACCTTAACG CTATGGAACT CGCCGCCCGA 
     5101 CTGGGCTGGC GATGAGCGAA ATGTAGTGCT TACGTTGTCC CGCATTTGGT ACAGCGCAGT 
     5161 AACCGGCAAA ATCGCGCCGA AGGATGTCGC TGCCGACTGG GCAATGGAGC GCCTGCCGGC 
     5221 CCAGTATCAG CCCGTCATAC TTGAAGCTAG ACAGGCTTAT CTTGGACAAG AAGAAGATCG 
     5281 CTTGGCCTCG CGCGCAGATC AGTTGGAAGA ATTTGTCCAC TACGTGAAAG GCGAGATCAC 
     5341 CAAGGTAGTC GGCAAATAAT GTCTAACAAT TCGTTCAAGC CGACGCCGCT TCGCGGCGCG 
     5401 GCTTAACTCA AGCGTTAGAT GCACTAAGCA CATAATTGCT CACAGCCAAA CTATCAGGTC 
     5461 AAGTCTGCTT TTATTATTTT TAAGCGTGCA TAATAAGCCC TACACAAATT GGGAGATATA 
     5521 TCATGAAAGG CTGGCTTTTT CTTGTTATCG CAATAGTTGG CGAAGTAATC GCAACATCCG 
     5581 CATTAAAATC TAGCGAGGGC TTTACTAAGC TGATCCGGTG GATGACCTTT TGAATGACCT 
     5641 TTAATAGATT ATATTACTAA TTAATTGGGG ACCCTAGAGG TCCCCTTTTT TATTTTAAAA 
     5701 ATTTTTTCAC AAAACGGTTT ACAAGCATAC TAGAGGATCG GCGGCCGCGG ATCTGGGCCG 
     5761 CGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
     5821 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
     5881 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGCAGA TCAATTCGCG CGCGAAGGCG 
     5941 AAGCGGCATG CATTTACGTT GACACCATCG AATGGTGCAA AACCTTTCGC GGTATGGCAT 
     6001 GATAGCGCCC GGAAGAGAGT CAATTCAGGG TGGTGAATGT GAAACCAGTA ACGTTATACG 
     6061 ATGTCGCAGA GTATGCCGGT GTCTCTTATC AGACCGTTTC CCGCGTGGTG AACCAGGCCA 
     6121 GCCACGTTTC TGCGAAAACG CGGGAAAAAG TGGAAGCGGC GATGGCGGAG CTGAATTACA 
     6181 TTCCCAACCG CGTGGCACAA CAACTGGCGG GCAAACAGTC GTTGCTGATT GGCGTTGCCA 
     6241 CCTCCAGTCT GGCCCTGCAC GCGCCGTCGC AAATTGTCGC GGCGATTAAA TCTCGCGCCG 
     6301 ATCAACTGGG TGCCAGCGTG GTGGTGTCGA TGGTAGAACG AAGCGGCGTC GAAGCCTGTA 
     6361 AAGCGGCGGT GCACAATCTT CTCGCGCAAC GCGTCAGTGG GCTGATCATT AACTATCCGC 
     6421 TGGATGACCA GGATGCCATT GCTGTGGAAG CTGCCTGCAC TAATGTTCCG GCGTTATTTC 
     6481 TTGATGTCTC TGACCAGACA CCCATCAACA GTATTATTTT CTCCCATGAA GACGGTACGC 
     6541 GACTGGGCGT GGAGCATCTG GTCGCATTGG GTCACCAGCA AATCGCGCTG TTAGCGGGCC 
     6601 CATTAAGTTC TGTCTCGGCG CGTCTGCGTC TGGCTGGCTG GCATAAATAT CTCACTCGCA 
     6661 ATCAAATTCA GCCGATAGCG GAACGGGAAG GCGACTGGAG TGCCATGTCC GGTTTTCAAC 
     6721 AAACCATGCA AATGCTGAAT GAGGGCATCG TTCCCACTGC GATGCTGGTT GCCAACGATC 
     6781 AGATGGCGCT GGGCGCAATG CGCGCCATTA CCGAGTCCGG GCTGCGCGTT GGTGCGGATA 
     6841 TCTCGGTAGT GGGATACGAC GATACCGAAG ACAGCTCATG TTATATCCCG CCGTTAACCA 
     6901 CCATCAAACA GGATTTTCGC CTGCTGGGGC AAACCAGCGT GGACCGCTTG CTGCAACTCT 
     6961 CTCAGGGCCA GGCGGTGAAG GGCAATCAGC TGTTGCCCGT CTCACTGGTG AAAAGAAAAA 
     7021 CCACCCTGGC GCCCAATACG CAAACCGCCT CTCCCCGCGC GTTGGCCGAT TCATTAATGC 
     7081 AGCTGGCACG ACAGGTTTCC CGACTGGAAA GCGGGCAGTG AGCGCAACGC AATTAATGTA 
     7141 AGTTAGCGCG AATTGATCTG GTTTGACAGC TTATCATCGA CTGCACGGTG CACCAATGCT 
     7201 TCTGGCGTCA GGCAGCCATC GGAAGCTGTG GTATGGCTGT GCAGGTCGTA AATCACTGCA 
     7261 TAATTCGTGT CGCTCAAGGC GCACTCCCGT TCTGGATAAT GTTTTTTGCG CCGACATCAT 
     7321 AACGGTTCTG GCAAATATTC TGAAATGAGC TGCCCGCGAA ATTAATACGA CTCACTATAG 
     7381 Gggaattgtg agcggataac aattcccctc tagaaataat tttgtttaac tttaagaagg 
     7441 agatataccA TGGCTTCCAT TATTGGTAGC GGCTTTTTGA TCATTGCACC ACTGCTGCAT 
     7501 TCGGTAATGG GGAAATGGGC TCTGCTTGGA ATAGTGTTGT TGTCCATTCT GGCATATGCG 
     7561 CTGGGGTCGG TTATTCGCTT CAATATACGC CATGCAGAAC CTGAGCTAGC TAGCAATCAA 
     7621 CAAAGCAGTA TTGTGACGCT TGAAAAAGCA AGTCAATGGG CGCTTGGTGC GGCATATGCC 
     7681 ATTTCCGTGG CGTTTTATAT TAGTTTGTTT GCAGCGTTTG TTTTTGATCG TTTATCAATC 
     7741 TCTGATACGA CGTACATCAA ACTGTTTACC AGTGGGTTGC TTGTCATCAT TACGGTGGTC 
     7801 GCTTGGCTCC GTGGTGCTAG GGGGCTAGAG ACCATTGAGC TATTCGCCGT GACAATAAAG 
     7861 TTGGCTATTA TAGTAGGTGT GCTCGCAGCG CTGGCAACCT ACGACATACA AGTACAAAGT 
     7921 GCTTGGTTTC AACATGAAGC GATACAGGCA TTGAGCCATT TTGAAACTGT TAGCATGCTC 
     7981 GCAGGCATGC TCATGGTAAC GCAAGGGTTC GAGACAACCC GTTTTATGGG GAATAACTAC 
     8041 ACGCCAGAAC AGCGCATTAA AGCGAGTCGT TATGCTCAGT GGATCGCTAT TTTTCTCTAT 
     8101 GTTGTTTTTA TCGGTCTAAC GTGTCCTATT TTTCTGGATT TTCCGATCAC GGAATTAAAC 
     8161 GAAACAACGA TTAGCTACAC CCTAGGGCAA GCAATATGGG TATTGCCGAT TTTATTACTG 
     8221 GTTGCCGCCA CGGCAAGTCA ATTAAGTGCA GCATTAGCCG ATACTATCGG TGGCGGAGGC 
     8281 CTCTTAAAAG AGCTTTTCCA TTTACCTATC TCCCCGCAAT TTTACTACGT TTTAGTCATC 
     8341 GCCATCGCAG GTATATTAGT TTGGTCATCC AACGTATTTG AAATTATTAA TCTCGCTTCA 
     8401 AAAGGGTTTG CACTTTATTA CCTGATCCAA ACAATAATCG CGGTCAAACT CGTGATGCGT 
     8461 CAAAGCACAG GTCAACGCAT TAGGTCAACA AAATTACTTG GTCTATCGGT GATCGTTCTC 
     8521 TGTTTATTCT TTGTGATTGG CTGGTCAATT CCAGCACCTC ATAGCTAATA AGGAAAATAC 
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     8581 CGATGCTATC AGTAGAAACT ACACCACCAA TTGACCAAAT CAAAAACGCG GCTAAGCGCT 
     8641 ACGCTATCAT TGGTGTTGGA AATCTATTGC AGCGAGATGA TGGCGTTGGT GTGCACGCGG 
     8701 TTCGTGCTAT GCAACCCCTG CTAAAGTCTT ATTCAAATGT ATCTTGCATT GACGCTGGGA 
     8761 CACTGAGCTA TGAACTTTTG GAGTGGGTTG CGAGTTCCGA TCATACGATA GTCATCGACG 
     8821 CGGCTTATAT GCGCTGTCCG CCTGGCACGG TGAGAGTGTT TGAGAACGAG GCAATTGCGG 
     8881 ATCAGTTTCA GCAAGCGACG ACCCATTCCG TTCACCAGAT CACGTTACGC GACACATTGT 
     8941 TGACCAGCCA AACGTTATAT TCAAAACCTT CTGCGGTGAC GTTAATTGGC GTAGAGCCGG 
     9001 AGGCGATTGA GTGGGGAACC TCTTTGAGTC CAAAGGTAAA TGCAGCGCTA TCATCGATCA 
     9061 TGGATATCGC ATTTGCTTGC TTATCAGGCG ACAACGTTCA GACCTATAAA CCGGCAACCC 
     9121 AAAAGGAGGC ACGATGACCG AAGAACTCAT TTTTATGACA TCAAATGCTG ATAAAACGGG 
     9181 CAACGTAATG CCGCTTTTGC ATCAGATACG TCATGCGTTG TCTCAGTTAA TTGAACGACA 
     9241 AGAACAAACC ACGATTGATC TGCGACGATT GCCTTTAAGC GCTAGCGAAG AAGCGCAGTT 
     9301 AGAAGCTTTT CTTGGGCATG GAGAGGTTAA AGCTGATATT CAGGCGCTGG GTGATACGGT 
     9361 GCTAATCGAA TCACGCTACG CAGGCGTTTG GCTTGAAATT CACTATAACG AAGATGTGGA 
     9421 GATCATGGGC AAATACGTTC ATATCTGTAC CTGTCCACCA ATCATAAAAT CTCAGCCAGA 
     9481 AGATATGGTG TTATCGCTCA GCAATATAGT GTCTGACATC CATTCGTTGT CTCATCAATC 
     9541 TTCTGATGAA ACGGCTAAGG AGGATTGAAA TGGCGCTACC AACATTAAAC AAGCAGTTAC 
     9601 AAGCGTCCGG TATCTCAAGA CGCACATTTC TTAAGTTTTG CGCTACAACG GCGTCTTTAC 
     9661 TGGCATTGCC GCAAAGCGCT GTTGCCGATT TGGCGACTGC CCTTGGCAAT GCGAGAAGAC 
     9721 CCTCTGTGAT TTGGTTGCCC TTTCAAGAGT GCACAGGGTG TACCGAAGCA ATATTGCGCT 
     9781 CTCATGCTCC CACATTGGAA AGCCTTATTT TCGATCATAT TTCGTTGGAT TATCAGCATA 
     9841 CGATAATGGC TGCTGCGGGA GAGCAAGCTG AAGACGCTAG GCGTGCGGCG ATGAACGCGC 
     9901 ACAAAGGGCA ATATTTGTTG TTGGTTGATG GTTCGGTTCC GGTGGGTAAC CCAGGATACT 
     9961 CAACGATCAG TGGCATGAGT AATGTCGATA TGCTGAGAGA ATCGGCAAAA GATGCTGCGG 
    10021 GTATTATTGC CATCGGTACC TGCGCGTCTT TTGGCGGGAT CCCTAAAGCA AACCCAAATC 
    10081 CGACGGGGGC AGTGGCAGTA AGCGACATTA TTACAGACAA GCCAATCGTA AACATTTCAG 
    10141 GCTGTCCGCC ACTGCCTATC GCGATTACAG CTGTGTTGGT TCATTACCTG ACGTTTAAGC 
    10201 GTTTCCCTGA TCTCGACGAA TTACAACGCC CACTCGCTTT TTTTGGTGAA AGCATCTGTG 
    10261 ACAGATGTTA TCGACGCCCA TTTTTTGAAC AACGTAAATT TGCAAAATCG TTTGGGGCAA 
    10321 AAAATGGGTG GTGTTTGTTC AAACTTGGTT GTAAAGGGCC CCAAACCTTT AACGCATGTG 
    10381 CAACGGTTAA ATGGAATCAA GGCACGAGTT TTTGTATCGA ATCTGGCCAT CCGTGTCTTG 
    10441 GTTGCTCTGA GCCCGATTTC TGGGATAAAA GCAGCTTTTA CCAAGCCTTG GGTCCATGGG 
    10501 AGTGGTACAA ATCCAAACCC GGCAAAGGTG CACAGAAGCA TGCTGGGAAA AACTCATAAG 
    10561 ATAATAGGCA AGGCTCATGG AAAATACAGC AAGTAACAAC CGGTTAGTCG TCGATCCTAT 
    10621 CACTCGAATT GAAGGGCATC TTCGAATAGA AGCTGAAATG GATGGGAATA CCATCAAACA 
    10681 GGCGTTCTCA TCAGGCACGT CTGTTCGGGG AATTGAACTG ATTTTACAAG GCAGAGATCC 
    10741 GCGTGACGCT TGGGCTTTTG CGCAACGTAT CTGTGGCGTC TGCACGCTGG TGCATGGTAT 
    10801 GGCATCGGTG CGTGCTGTCG AAGATGCAAT TAGAAAAGCT TGGCGGTCAA ACGCAAAATT 
    10861 AGGGGTTGCC ATTGGAAAGC CCTCCATGAC ATCTATGCCA AAAGGACCGA TGCAACATGG 
    10921 TAAAAAAGGG CACCGACAGT CACGTACTTC AATAGGCGTA CTGAGTGAAG CAGAAATGGC 
    10981 TATCCCTCAA AATGCACAAC TGATAAGAAA CATCATGATT GCAACCCAAT ATGTGCATGA 
    11041 TCACGTGATG CATTTTTATC ACTTGCATGC CCTAGATTGG GTTGACGTTG TTTCTGCACT 
    11101 AGATGCAGAT CCAACGAGAA CCGCTACGCT CGCCGGTCAA TTGAGTGATT ATCCTCGTTC 
    11161 ATCGCCGGGA TATTTCAAAG ATGTGAAGCA AAAAGTCAAA ACGCTGGTTG AGTCTGGGCA 
    11221 GCTAGGGATA TTCAGTAACG CGTATTGGGG GCATCCTGGC TATAAACTGC CACCTGAAGT 
    11281 TAACTTGATG GCATTAGCAC ATTATTTAGA TGCGCTAACG TGGCAGCGTG AAGTTGTAAA 
    11341 AGTTCACACC ATATTTGGAG GGAAAAACCC TCATCCTAAT TTTGTCGTTG GCGGCGTGCC 
    11401 TTCACCGATT AATCTCAATG CGTCAACGGG TATTAACACG AGTCGATTAG TGCAACTACA 
    11461 AGATGCTATC ACGCAAATGA AGAGCTTTGT CGATCAGGTG TATTACCCCG ATATTGTGGC 
    11521 GATTGCGGGT TATTACAAAG AGTGGGGGAC ACGAGGGGAA GGGCTGGGTA ACTTTCTTAC 
    11581 CTATGGAGAC TTACCTATGA CATCAATGGA TGACCCTGAT TCTTTCTTGT TTCCACGAGG 
    11641 TGCAATACTT GGTCGAGACT TGAGTAAAGT GCATGACCTT GATCTAGATG ATCCCTCTGA 
    11701 AATTCAAGAA TTCGTCTCTT CCTCCTGGTA TCGATATAGT GGAGGGAACG CAAGTGGTTT 
    11761 ACACCCTTTT AATGGACAAA CAACACTCGA GTATACTGGT CCGAAACCGC CTTACAAGCA 
    11821 CCTAAATGTA GGGGCTGAAT ATTCATGGTT GAAAAGTCCG CGTTGGAAAG GCCATGCGAT 
    11881 GGAGGTGGGA CCGCTGGCTC GCGTGCTAAT GATGTATGCT AAAAAAGATG CCGCTGCGCA 
    11941 AGACATCGTT AATCGATCTC TTTCTATCTT GGATTTAGAG ACCTCTGCAC TTTTCTCCAC 
    12001 ACTCGGTAGG ACGCTCGCCA GAGCAGTGGA AACAAAAATT GTGGTTAACC AGCTACAGTC 
    12061 TTGGTATGAC CAACTATTGG ATAATATCGC AAAGGGCGAT ACCGATACGT TTAACCCTCT 
    12121 GTATTTTGAC CCTACCAATT GGCCAATTAA AGGCCAGGGG GTAGGCGTGA TGGAAGCGCC 
    12181 TCGTGGCGCG TTGGGGCATT GGTTGGTCAT GCAAAATGGC AAAATTGAGA ATTACCAATG 
    12241 TGTCGTGCCT ACGACATGGA ACGCTGGACC TCGAGATCCC AACTCACAGG CAGGTGCTTA 
    12301 TGAAGCCGCT CTGCAAGATA AACATACGCT ACATGATCCT GACCAACCTT TAGAGATTTT 
    12361 GCGAACACTT CATAGTTTTG ACCCCTGCTT AGCATGTGCC GTGCACGTAA TGGACGAAAC 
    12421 AGGGGAAGAG CGTTTGCGTC TAAAAGTTCG TTAACCTTAC TTGAGGAATA TTATGAAAAT 
    12481 CAAAAATAGT ATTAGAAAGT CAGTTACTTC TTTAATTGCC TTTTTTTACC TGGTGGTAGG 
    12541 TTCACCCGTT AGTTATGCGC ACCCGGGTCA TCAAGGCGAT CATTCACTAC TTTTGGGATC 
    12601 GCTGGTGTCA ACAATCGTGC TTGTCACCGT TGCGCTGTTT ATTTATCGAG CTAGAGCAAG 
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    12661 TAGGCCCTAT CAACGGGTAA AACAGTAATG TGTCTCGCTA TCCCCATGAA AGTCATTGCA 
    12721 ATTAAAGGCT TTAACGCAAC GTGTGAAGCG AAAGGTGTCT CTCGCGAGGT GAGTTTACAT 
    12781 TTAGTGCAAG GGCTAGAGGT CAAAGTTGGC GACTATGTGA TGGTACATGT TGGTTATGCT 
    12841 CTCCAAGTGA TCACCTATGA TGAAGCGCAG GTGACATGGG AGATGCTCGA TCAGGTCATT 
    12901 GCTTACGATG CATGAAATTA GTCTTTGCTA TAGCTTGCTT GACACAGTCG CTGTTCACCA 
    12961 GCGAGCAAAC ATGAATAAGT CTGTCAGTCT GGTTCACGTC AAAGTCGGCC CACTGTCAGG 
    13021 TGTTGAGCCT GACTTGCTGC ACCATGCGTT CTTGGCGTGT AGAACTCACA CCATTGGCGA 
    13081 TCAGGCAACG CTTAGAATTG ACACAAGCGC TATCAAGATA CGCTGTAAAT TGTGTGGCGA 
    13141 ATTCAGCCGA GTTTCGGTGA ATAGCATCCT ATGTGCAAGT TGCGGTGCTT GGCAAACCGA 
    13201 CCTCATTGAG GGCGATGAAT TTATATTGCA ACGAATAGAG TTTATCGCAC CTGACAATTT 
    13261 TACAGAATCA AAGGAGAGAA AACATGTGCG GTAACTGTGG TTGCGAAACG CAAGTAAAAT 
    13321 CAGAGAAAAC TGACAAGCCA TCAGCAAATA TCGTTGAGGT TCACGCAAAT TTAAAAAGCA 
    13381 ACAATGACAA CCAAGCGATA GCAAACCGTG CTTTATTTGA CGCACATAAT GTACTAGTGA 
    13441 TTAATTTGAT GTCATCCCCA GGCAGTGGAA AAACCAGGCT ACTCGAAGAA ACGATACGTG 
    13501 CGCTTAAGTC GCAATACGCG ATGGCGGTGA TTGAAGGCGA CCTCGAAACT GAAAATGACG 
    13561 CAAATAGAAT TAGACGTCAT GGTGTGCAGG CGGAGCAAAT CGCCACGGGC CAAGGGTGTC 
    13621 ACTTGGACGC CAGTATGGTG CAAAAGGTAC TTGGAAGATT TAGCTTACAA AAACTAGACG 
    13681 TTTTGTTTAT AGAGAATGTT GGCAATTTGA TTTGTCCAGC GTGTTTTGAT TTAGGACAGC 
    13741 ACTTAAACAT TATTTTGCTG TCCGTACCAG AAGGTGATGA TAAGCCTGAA AAGTACCCAG 
    13801 TGATGTTTCG TGCCGCGGAC GTCATGCTTA TTTCTAAGAC CGATTACTTG CAATTTCACG 
    13861 ATGAATTCAA TGTACCTCGC GCGATTGAAT CATTTCGTAA AGTGGGCAAC GATGCGCCCG 
    13921 TTCTCGAAGT GTCTTCATTG AAAAGTCAAC ATCTAGAGCG TTGGTTTTCT TATTTTACGC 
    13981 ACGCCATTAC AGCTCATCAG TCTCAGTCGT TACAAAATAG CGGAGTCTAA AGTCTTATGT 
    14041 ACAGTGTTGA ATCGTTGCTA AGAGACATTA AGAATACCTC GCTTTCAAAA CCGTTTCGTA 
    14101 TTCTTAATGT TTGCGGTGGC CATGAGCGTG CGATTACGCG CGCTGGATTT AGAACGTTGT 
    14161 TTCAGCACAA TATTCATCTG ATACCTGGGC CAGGGTGCCC CGTTTGTATT TGCCCCGAAG 
    14221 AGGATATTGC ATACGCGATA CACTTAGCCA TTAACGAAAA TGTCGTTATC GTTAGTTTTG 
    14281 GTGACATGCT CCGCGTCCCA GTCGAACACG AAATGGGTGG CTGTAGCTCA TTGATAGACG 
    14341 CAAAAAATCA AGGGGCCGAT ATCCGTCCGA TATCTTCTCC TCAAGAAGCG GTATCTATAG 
    14401 CATTGGAAGA ACCTCGTAAG GTTATTGTGT TTTTTGCTGT TGGTTTTGAA ACGACTATGG 
    14461 CACCGATTGC AGCAACACTG CTTAATGATT TACCCAATAA CTTTAAAGTA TTATTGTCTG 
    14521 GACGACTTAC TTGGCCAGCA GTTGCCCATG TGCTTGAGAG TCAACCGAAT ACTTTTGATG 
    14581 CACTGATTGC GCCAGGCCAC GTTGCGACAA TTATGGGTAG TGAAGAATGG CAGTTTGCAA 
    14641 TCGACCATCA TAATTTGCCT GTCAGTATTG CTGGTTTTCA TCCAGAAAGT TTGCTGTTGT 
    14701 CGCTCCAAAC GCTGCTCGGT AATTGTTCAA ATAAAGTCGT CACACTGAGT AACCGCTATC 
    14761 CCGAAGTGGT AAAGCAAAAC GGCAATGCAG CAGCTAAAGC AATAATCAAT AAAGCGTTCA 
    14821 CTATCGTTGA CGCACATTGG CGAGGAATTG GTGTTATTCC TGGTTCTGGA TTTTCCTTTG 
    14881 CTTCGAGACT ATCGCACCTA GACGCCACAA ACGATTATGC GCCAGTCGAT TTCCCTTCGC 
    14941 AATGTGCGCA AAACGTTCCT GAAACCACAT CGCCCTGTGA AAAAGTGATC CTCGGAAAAA 
    15001 TGGCACCTGA TGCGTGCCCG TTTTTTGGTC AGGAATGCAA ACCAGCATCC CCTAAAGGCG 
    15061 CATGTATGGT GTCTGATGAG GGGGCTTGCC GAATTTGGTA TAGCTCTGGT GAGCGCTCGA 
    15121 TAACAAATGT TATCAAAAAG GGGAATACGC TAAAGGTGGA GATGAAGTGA TGACAACTGC 
    15181 CCGCACATAT GTTGCCAATA CGAATAAGAG TAAAACTATC GCCTATGAGT TGAACATTAC 
    15241 TGGAGTCATC CAGGGGGTTG GGTTCAGACC GTTAGTTTAC TGCTTAGCGT ATGAAAAAAG 
    15301 TATTGTTGGT TGGGTACAAA ACGACTGTGG ATGTGTGCGA ATACACGCTG AAGGCACTGA 
    15361 GCTAGACGTT GAACAATTTG TATTCGACTT ACTGAACAAT GGGTCGCTAG TTTCCATATC 
    15421 CTTGCTGGAA AAAAAGCAGG TTAAACTGAG TAATGTAGAC TCGTTCACGA TAAAAGAAAG 
    15481 CGGTCATGAT ATAGCGTGCG GGGCGATATC AATCCCCAAA GATGTCTATT TGTGTGGAGC 
    15541 GTGTAAAGCT GAGTTACTGT CAAATACTAA CCGACGTGGC ACCTATAGCT TTATCGCTTG 
    15601 CAGTAAATGT GGTCCACGAT TTTCTATGCT GCGAGCAATG CCATACGACA GAAAGAACAT 
    15661 GAGTATGTCA GCATTTCCAA TGTGTGAGTT ATGTCGTAAA GAATATCAAT CGCCAACTGA 
    15721 TAGGCGCTTT CATGCTCAAC CAATAAGCTG TCGCGTATGC GGGCCTGAAG TATTTTGTTC 
    15781 AACTGTCGGC GGGCGCGTGG TCTCGCAAGG CGATGTTGAT GTTGTAGCAA CGGTTGTCGC 
    15841 GTATTTGAAT CAAGGCAAAA TTGTCGCGTT AAAAAGTATA GGCGGTTATC ACTTGCTCTG 
    15901 TGACGCACAA AGCACTGAAG CGGTAGACCT TTTACGCCAG CGTAAAAATA GACCAGATAA 
    15961 ACCTTTCGCG GTCATGCTCC CAGAGCCTCG TGCAGACGAA ACAAGTGAGG ATTGGTTAGA 
    16021 TAAATGCGTT GCTGTAGACA GTCATCAAAG AGCGCTCTTA CTAAGCCCCG TGCGACCCAT 
    16081 TTTACTTGCA AAAAAGCAAT CGAATGTACC CATTGCAGAT AACGTAGCGC CCATGCTTCG 
    16141 TGATTTGGGG GTGATGTTGC CGTGCAGCGG ACTGCATTTA CTCATTATGC AGCAATTCAA 
    16201 TCGCCCCATG GTGGCTACGT CAGGAAATAT TTACGGTGAA CCGATGGTCA CATCGACGTC 
    16261 ATCGGCACAG CAACACCTTT CGATGTTGGC AGACATCTTC GTGCACCATA ATCGAGACAT 
    16321 TTTTCACAAA CTGGATGATT CTGTGCTGCG AACGCTTAAG TCAGGCACCA TTCCAATTCG 
    16381 CCTGGGGCGG GGTATAAGTC CGATAGAATT ATCATTGCCA TATACTGTGC AGGAACCAAT 
    16441 GCTTGCTGTT GGCGCGAATC AGAAAAATAC AGTCGCAATA GCTTTGAACA ATCGACTTAT 
    16501 CGTAACACCG CATATTGGCG ACCTCGATTC TCCGATAATG CAAGCGCACT TTGAAAAATG 
    16561 TATCAGTGAC TTTCAAGCTC TCTATCATGT TCATCCACAG CGTATTCTTT GCGATAGCCA 
    16621 TCCTGGCTAT ATCAGTTCCC GTTGGGCCAA AGGCAGTGAA CTACCGACTA CTAAAGTTTT 
    16681 ACATCACCAC GCTCATGCAT CAGCGTGGGC ATTAGCTGCT GAAATATCGA CACCAAGCTT 
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    16741 GGTTTTCGTG TGGGATGGAA CGGGATTAGG CGAGAATGGC GAGATGTGGG GAGGGGAAGT 
    16801 TTTTTGTGGG ACGCCGGGCA ATTGGAAACG TGTTGCCTCA TTAGCGCCTA TGAAGTTGCA 
    16861 AGGCGGCAAC AAGGTTCCAA ATCAACCATG GCGAAGTGCA GCATCACTAG TGTGGGGTAC 
    16921 TAATTTCACC GGCATTGATT TTAAACCATT TGATCCACAA CAATTAAGCT ACAACGCATG 
    16981 GCAAAACGAA CTCAATTGTC ATGTTAGTAG TTCAATGGGA AGACTGTTCG ACGCGGCGGC 
    17041 ATTTGCCTGC TGTGAACAGA GCGAAGTCTC TTATGAAGGG CAGGCGCCGA TGATGTTGGA 
    17101 AAGCGTTGCG TCGACGCCCT CTAAGGTTAT GCCGTTAACG TTGGTCCAGA AAAACGACGA 
    17161 ATTTATTCAA ATGGATTGGC GAACACTGGT ACCGGAACTA TTTGATTTCA AAGTGTCTCC 
    17221 TCAAACTCGT GCTGCAAATT TCCACGCTTC GTTAATTGAA ACGGTATGGG AGGTAACCCT 
    17281 ACATTGCCGT AAAAAGTTTA ATTTTGACCA CATTGGATTG GCAGGAGGCG TCTTCCAAAA 
    17341 TCGCATTTTG TGTGACGGTA TATCACAACG GTTTTTACAA TCAGACATTC CTGTGGTTAT 
    17401 TCCAAGTAGT TTGCCATTAA ACGATGCCGC AATAAGTGTT GGGCAAATCC ACGAATACTG 
    17461 TTCACGGAGG TCATAATGAA AAGCGCAGAG GGCAATAATC ATTCATCATC AGAGCCGTTG 
    17521 GGCACGGAAT CTATTCAATT AGCTCAGGGG AACGGCGGAA CACTGACAAA AAGACTCATT 
    17581 GATCATGTTT TTAAAAATAA AGCGAACAAA GATCTAGATC TGCTTCATGA TGCCGCCACA 
    17641 GTAACTTTTG ATGGTCCTTA TCTGAGTATA ACAACGGATA GCTTCGTTGT ATCCCCCCCA 
    17701 ACATTTCCAG GCGGCAATGT AGGCGCGTTG AGTGTTTACG GTACCGTCAA TGATTTAGCA 
    17761 GTCGTTGGGG CAACACCACG GTACATCAGT ACTGCATTTA TTATTGAAGA AGGCTTTTCC 
    17821 CTTTCAACAT TGAAACAAAT CGTTAATGGA ATGCATCAAG CTGCCGAAGA AACGAAGGTC 
    17881 GCCATTGTAA CAGGTGATAC GAAAGTTGTC CCGAAAGGCA GTGGTGGCGG CGTTTTTATC 
    17941 AATACAACGG GTGTTGGAGA CAGCCGAGAT GCGCCGATTT GGGATACCAG TCTTATAAAG 
    18001 GCAGGCGATC ATGTACTGGT TAGTGGTTCT GTAGGTGATC ACGGTGCGTG TGTCCTGCTT 
    18061 GCTCGCGAGG ACTATGGTTT GCAAGGTCAG CTAAAGTCTG ATTGTGGAAG CGTTGTTCCT 
    18121 CTTATTGATC CAATCAAGCA TTTGGAAGGT GTTCGTTTTG TGCGTGACCC AACTCGTGGA 
    18181 GGGTTGTCAG TATTACTCCA TGACGTTGCT AATGAAACAG GCTTCGATAT CGAGTTAATT 
    18241 GAAAATAATA TTCCGGTGCG ACCTGAAGTG GCAAGCGTGT GTGAAATATT AGGCTTTGAT 
    18301 CCGTTTGTTT TAGCGTGTGA GGGACGCATT GTTGCTGTTG TTGCCCCTGA CATAAGCGGT 
    18361 AAGGTGCTAG AACACTGGCG GAGCATTCGA AACGGGGAGC AGGCCGAACA CATTGGTGTA 
    18421 ATAGTAAAAA ACACCGAATC AAAAGGGCGC GTGACCATTG TTACGCCAAT GGGAGGAAGA 
    18481 CGTTTCATGA ATGAACTCGA AGATGAGCCG CTTCCAAGGA TCTGCTGAGA TCCTGGCCTC 
    18541 TAAACGGGTC TTGAGGGGTT TTTTGCTGAA AGGAGGAACT ATATCCGGAT ATCCACAGGA 
    18601 CGGGTGTGGT CGCCATGATC GCGTAGTCGA TAGTGGCTCC AAGTAGCGAA GCGAGCAGGA 
    18661 CTGGGCGGCG GCCAAAGCGG TCGGACAGTG CTCCGAG 
// 
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                     /note="Length: 1056" 
                     /note="Found at strand: positive" 
                     /note="Start codon: CTG" 
                     /label=hynS 
     primer          complement(10229..10286) 
                     /label=IY631Rd3Mut1R 
     mutation        10248..10250 
                     /label=E235Q 
     mutation        10257..10259 
                     /label=H238C 
     primer          10264..10286 
                     /label=IY630Rd3MutF 
     mutation        10313^10314 
                     /label=Delta-DDE 
     mutation        10341..10343 
                     /label=E269K 
     mutation        10362..10364 
                     /label=E276Q 
     mutation        10413..10415 
                     /label=P293C 
     RBS             10563..10568 
                     /label=hynL-RBS 
     CDS             10577..12454 
                     /cds_type=ORF 
                     /note="Length: 1878" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hynL 
     CDS             12706..12915 
                     /cds_type=ORF 
                     /label=hypC 
     RBS             12890..12895 
                     /label=hypA'-RBS 
     CDS             12899..13294 
                     /cds_type=ORF 
                     /note="Length: 396" 
                     /note="Found at strand: positive" 
                     /note="Start codon: TTG" 
                     /label=hypA 
     misc_feature    12971 
                     /feature_type="Alternate start" 
                     /label=hypA 
     RBS             13272..13277 
                     /label=hypB-RBS 
     CDS             13284..14030 
                     /cds_type=ORF 



 S43 

 

 

                     /label=hypB 
     RBS             14021..14026 
                     /label=hypD-RBS 
     CDS             14037..15170 
                     /cds_type=ORF 
                     /note="Length: 1134" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hypD 
     RBS             15154..15159 
                     /label=hypF-RBS 
     CDS             15170..17476 
                     /cds_type=ORF 
                     /note="Length: 2307" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hypF 
     RBS             17465..17470 
                     /label=hypE-RBS 
     CDS             17476..18528 
                     /cds_type=ORF 
                     /label=hypE 
     terminator      complement(18535..18590) 
                     /label=T7Term 
ORIGIN 
        1 CGAGCTTCTG GAGCAGGAAG ATGTCGCGGG CATTAGCACC AGCGGTCTGC CAAGCCTCCG 
       61 CCAGCCGTTG GGTCCCTTCC GCTTGAGCTT TTCCATCTTC GACGATACGG GCGGCGGCCC 
      121 CCCGCGCTTC CGCGATCGCC CGTTTACAAG CTGCCTCAGC TGGGGCGATC ACATCGGCTT 
      181 GAAGTTGCTG CTGCACCTGT TTGATCCGCT CCTGCTGCAC AGGGAGTTCT GCTTGGCTAC 
      241 GAGCGACTTC GGTAGCAATG TCCGCTTCAG CTTCGGCCAC CACCGCTTCG CGCCGCGTCA 
      301 ACGCATCCTG AATCCGGCGC TCGGCCTCGG CTTGGGCGAT CGCTACATCG CGATCGATCC 
      361 GACGCAGGGC CGTGATCTTG TCATTTTCGG CCGTTTGGAT CGCAGAGGCA GCCTGGGCAT 
      421 CGGCTTCAGC AATTCGGGCA TCTCGCTGCA GATCAGCCCG CTGCTTGCGT CCACTAGCCG 
      481 AGAGATAACC GACCTCATCG GAAATGTTCT GGACTTGCAG CGTATCGAGG ACTAGACCCA 
      541 GCTGCTCAAG GTCATCCTCC GCCTCTTCCA GCAGACTTTT GGCAAAGGCA ATTTTGTCCT 
      601 CGTTGATCTG CTCCGGCGTG AGGCTGGCTA AAACACCACG CAAGTTGCCT TCGAGGGTCT 
      661 CCTTGGCAAT TTGCTCGATT TCCTTACGGT TTTTGCCAAG CAGCCGCTCG ATCGCGTTGT 
      721 GGATGGTCGG TTCTTCCCCA GCAATCTTGA TATTGGCAAC GCCTTCAACA GTCAGGGGAA 
      781 TGCCGCCCTT GGAGAAGGCA TTGGAAACGC GCAACTCAAT GATCATGTTG GTCAGATCCA 
      841 TGCGGAGCGC TTTTTCCAGC AGAGGTACCC GCAGGCTGCT GCCGCCCTTG ACCAAGCGAT 
      901 AGCCAACTCG GCGGCCATCA CTACTGCGGC GACTACTGCC AGCAAAGATC AAAATTTCAC 
      961 TGGGTTGGCA GATGTAGTAG AGATTGCGCA GGACTAAGCT GCCAGCCCCG GCGACTCACC 
     1021 AGTCACAGAA AAGCATCTTA CGGATGGCAT GACAGTAAGA GAATTATGCA GTGCTGCCAT 
     1081 AACCATGAGT GATAACACTG CGGCCAACTT ACTTCTGACA ACGATCGGAG GACCGAAGGA 
     1141 GCTAACCGCT TTTTTGCACA ACATGGGGGA TCATGTAACT CGCCTTGATC GTTGGGAACC 
     1201 GGAGCTGAAT GAAGCCATAC CAAACGACGA GCGTGACACC ACGATGCCTG CAGCAATGGC 
     1261 AACAACGTTG CGCAAACTAT TAACTGGCGA ACTACTTACT CTAGCTTCCC GGCAACAATT 
     1321 AATAGACTGG ATGGAGGCGG ATAAAGTTGC AGGACCACTT CTGCGCTCGG CCCTTCCGGC 
     1381 TGGCTGGTTT ATTGCTGATA AATCTGGAGC CGGTGAGCGT GGGTCTCGCG GTATCATTGC 
     1441 AGCACTGGGG CCAGATGGTA AGCCCTCCCG TATCGTAGTT ATCTACACGA CGGGGAGTCA 
     1501 GGCAACTATG GATGAACGAA ATAGACAGAT CGCTGAGATA GGTGCCTCAC TGATTAAGCA 
     1561 TTGGTAACTG TCAGACCAAG TTTACTCATA TATACTTTAG ATTGATTTAA AACTTCATTT 
     1621 TTAATTTAAA AGGATCTAGG TGAAGATCCT TTTTGATAAT CTCATGACCA AAATCCCTTA 
     1681 ACGTGAGTTT TCGTTCCACT GAGCGTCAGA CCCCGTAGAA AAGATCAAAG GATCTTCTTG 
     1741 AGATCCTTTT TTTCTGCGCG TAATCTGCTG CTTGCAAACA AAAAAACCAC CGCTACCAGC 
     1801 GGTGGTTTGT TTGCCGGATC AAGAGCTACC AACTCTTTTT CCGAAGGTAA CTGGCTTCAG 
     1861 CAGAGCGCAG ATACCAAATA CTGTCCTTCT AGTGTAGCCG TAGTTAGGCC ACCACTTCAA 
     1921 GAACTCTGTA GCACCGCCTA CATACCTCGC TCTGCTAATC CTGTTACCAG TGGCTGCTGC 
     1981 CAGTGGCGAT AAGTCGTGTC TTACCGGGTT GGACTCAAGA CGATAGTTAC CGGATAAGGC 
     2041 GCAGCGGTCG GGCTGAACGG GGGGTTCGTG CACACAGCCC AGCTTGGAGC GAACGACCTA 
     2101 CACCGAACTG AGATACCTAC AGCGTGAGCT ATGAGAAAGC GCCACGCTTC CCGAAGGGAG 
     2161 AAAGGCGGAC AGGTATCCGG TAAGCGGCAG GGTCGGAACA GGAGAGCGCA CGAGGGAGCT 
     2221 TCCAGGGGGA AACGCCTGGT ATCTTTATAG TCCTGTCGGG TTTCGCCACC TCTGACTTGA 
     2281 GCGTCGATTT TTGTGATGCT CGTCAGGGGG GCGGAGCCTA TGGAAAAACG CCAGCAACGC 
     2341 GGCCTTTTTA CGGTTCCTGG CCTTTTGCTG GCCTTTTGCT CACATGTTCT TTCCTGCGTT 
     2401 ATCCCCTGAT TCTGTGGATA ACCGTATTAC CGCCTTTGAG TGAGCTGATA CCGCTCGCCG 
     2461 CAGCCGAACG ACCGAGCGCA GCGAGTCAGT GAGCGAGGAA GCGGAAGAGC GCCTGATGCG 
     2521 GTATTTTCTC CTTACGCATC TGTGCGGTAT TTCACACCGC ATATGGTGCA CTCTCAGTAC 



 S44 

 

 

     2581 AATCTGCTCT GATGCCGCAT AGTTAAGCCA GTATACACTC CGCTATCGCT ACGTGACTGG 
     2641 GTCATGGCTG CGCCCCGACA CCCGCCAACA CCCGCTGACG CGCCCTGACG GGCTTGTCTG 
     2701 CTCCCGGCAT CCGCTTACAG ACAAGCTGTG ACCGTCTCCG GGAGCTGCAT GTGTCAGAGG 
     2761 TTTTCACCGT CATCACCGAA ACGCGCGAGG CAGGATATCC GGCAGCCGGC GGAGCGCTGC 
     2821 TTTCTTGGCA AGCGGTCGCC AGCCCCAACG CCAGGGCTGC CAGCCCGAAA CAGCGGGGCA 
     2881 AGGCAGCTTG GAAGGGCGAT CGCAGCACGG GCATGGCAAT GTCTCTCTGA AGGAATGCAG 
     2941 ACCTTATTCG TACAGCCAGG GTTGAATCGT GGGGGTCCAA TCACTTAGCT CTGCTGGGCT 
     3001 AAACCAGAGA GCAATTTCCT GTTGTGCTGT TTCGATTGCA TCCGAGCCAT GGATGATGTT 
     3061 GCGGCCAATA TTGACACCAA AATCACCACG GATGGTGCCC GGTTCTGCCG TCAGCGGATT 
     3121 GGTAGCGCCG ATCAACTTGC GAGCAGCCGC CACAACGCCT TCGCCTTCCA AGACGATCGC 
     3181 CACGATCGGC CCAGAGGTGA TGAACTCGAC GAGGCCATTG AAGAAGGGGC GCTCGCGGTG 
     3241 GACAGCATAG TGCTGTTCGG CCAGCTCGCG ACTGGGCTTC AGCTGCTTTA GGCCCACCAG 
     3301 TTTGAAGCCT TTTTGCTCAA AGCGGCCGAT GATCGTACCG ACCAAACCCC GCTGAACGCC 
     3361 ATCGGGCTTG ATGGCAATAA ATGTGCGTTC CACAGACATC TAGATAGTCC TCAAGACGAG 
     3421 GCAAGCATTG AGCTTGCCTT CCTATGGTTC GGGATCACTG GGATTCTTGA CAAGCGATCG 
     3481 CGGTCACATC GCTATCTCTT AGGACTTCGC AGCGGGCGAG TCGGATTGAC CCGGTAGGGA 
     3541 TTTCGCCAGA TCAATGCCCG TGGTTTGTTT CAGCTTCTCC AGCAAGCTAG CGATTTGGGT 
     3601 AGCGCTGCCT TCCCCTTCGC CAATCACAGT GATCGACTCC ACGTCGATAT CTGGCACGGT 
     3661 GCCTGAAAGC GTGACGAGCA GGGACTCGAA GCTTGCATGC CTGCAGGTCG ACTCTAGAGC 
     3721 TTTATGCTTG TAAACCGTTT TGTGAAAAAA TTTTTAAAAT AAAAAAGGGG ACCTCTAGGG 
     3781 TCCCCAATTA ATTAGTAATA TAATCTATTA AAGGTCATTC AAAAGGTCAT CCACCGGATC 
     3841 AATTCCCCTG CTCGCGCAGG CTGGGTGCCA AGCTCTCGGG TAACATCAAG GCCCGATCCT 
     3901 TGGAGCCCTT GCCCTCCCGC ACGATGATCG TGCCGTGATC GAAATCCAGA TCCTTGACCC 
     3961 GCAGTTGCAA ACCCTCACTG ATCCGCATGC CCGTTCCATA CAGAAGCTGG GCGAACAAAC 
     4021 GATGCTCGCC TTCCAGAAAA CCGAGGATGC GAACCACTTC ATCCGGGGTC AGCACCACCG 
     4081 GCAAGCGCCG CGACGGCCGA GGTCTTCCGA TCTCCTGAAG CCAGGGCAGA TCCGTGCACA 
     4141 GCACCTTGCC GTAGAAGAAC AGCAAGGCCG CCAATGCCTG ACGATGCGTG GAGACCGAAA 
     4201 CCTTGCGCTC GTTCGCCAGC CAGGACAGAA ATGCCTCGAC TTCGCTGCTG CCCAAGGTTG 
     4261 CCGGGTGACG CACACCGTGG AAACGGATGA AGGCACGAAC CCAGTGGACA TAAGCCTGTT 
     4321 CGGTTCGTAA GCTGTAATGC AAGTAGCGTA TGCGCTCACG CAACTGGTCC AGAACCTTGA 
     4381 CCGAACGCAG CGGTGGTAAC GGCGCAGTGG CGGTTTTCAT GGCTTGTTAT GACTGTTTTT 
     4441 TTGGGGTACA GTCTATGCCT CGGGCATCCA AGCAGCAAGC GCGTTACGCC GTGGGTCGAT 
     4501 GTTTGATGTT ATGGAGCAGC AACGATGTTA CGCAGCAGGG CAGTCGCCCT AAAACAAAGT 
     4561 TAAACATCAT GAGGGAAGCG GTGATCGCCG AAGTATCGAC TCAACTATCA GAGGTAGTTG 
     4621 GCGTCATCGA GCGCCATCTC GAACCGACGT TGCTGGCCGT ACATTTGTAC GGCTCCGCAG 
     4681 TGGATGGCGG CCTGAAGCCA CACAGTGATA TTGATTTGCT GGTTACGGTG ACCGTAAGGC 
     4741 TTGATGAAAC AACGCGGCGA GCTTTGATCA ACGACTTTTG GAAACTTCGG CTTCCCCTGG 
     4801 AGAGAGCGAG ATTCTCCGCG CTGTAGAAGT CACCATTGTT GTGCACGACG ACATCATTCC 
     4861 GTGGCGTTAT CCAGCTAAGC GCGAACTGCA ATTTGGAGAA TGGCAGCGCA ATGACATTCT 
     4921 TGCAGGTATC TTCGAGCCAG CCACGATCGA CATTGATCTG GCTATCTTGC TGACAAAAGC 
     4981 AAGAGAACAT AGCGTTGCCT TGGTAGGTCC AGCGGCGGAG GAACTCTTTG ATCCGGTTCC 
     5041 TGAACAGGAT CTATTTGAGG CGCTAAATGA AACCTTAACG CTATGGAACT CGCCGCCCGA 
     5101 CTGGGCTGGC GATGAGCGAA ATGTAGTGCT TACGTTGTCC CGCATTTGGT ACAGCGCAGT 
     5161 AACCGGCAAA ATCGCGCCGA AGGATGTCGC TGCCGACTGG GCAATGGAGC GCCTGCCGGC 
     5221 CCAGTATCAG CCCGTCATAC TTGAAGCTAG ACAGGCTTAT CTTGGACAAG AAGAAGATCG 
     5281 CTTGGCCTCG CGCGCAGATC AGTTGGAAGA ATTTGTCCAC TACGTGAAAG GCGAGATCAC 
     5341 CAAGGTAGTC GGCAAATAAT GTCTAACAAT TCGTTCAAGC CGACGCCGCT TCGCGGCGCG 
     5401 GCTTAACTCA AGCGTTAGAT GCACTAAGCA CATAATTGCT CACAGCCAAA CTATCAGGTC 
     5461 AAGTCTGCTT TTATTATTTT TAAGCGTGCA TAATAAGCCC TACACAAATT GGGAGATATA 
     5521 TCATGAAAGG CTGGCTTTTT CTTGTTATCG CAATAGTTGG CGAAGTAATC GCAACATCCG 
     5581 CATTAAAATC TAGCGAGGGC TTTACTAAGC TGATCCGGTG GATGACCTTT TGAATGACCT 
     5641 TTAATAGATT ATATTACTAA TTAATTGGGG ACCCTAGAGG TCCCCTTTTT TATTTTAAAA 
     5701 ATTTTTTCAC AAAACGGTTT ACAAGCATAC TAGAGGATCG GCGGCCGCGG ATCTGGGCCG 
     5761 CGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
     5821 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
     5881 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGCAGA TCAATTCGCG CGCGAAGGCG 
     5941 AAGCGGCATG CATTTACGTT GACACCATCG AATGGTGCAA AACCTTTCGC GGTATGGCAT 
     6001 GATAGCGCCC GGAAGAGAGT CAATTCAGGG TGGTGAATGT GAAACCAGTA ACGTTATACG 
     6061 ATGTCGCAGA GTATGCCGGT GTCTCTTATC AGACCGTTTC CCGCGTGGTG AACCAGGCCA 
     6121 GCCACGTTTC TGCGAAAACG CGGGAAAAAG TGGAAGCGGC GATGGCGGAG CTGAATTACA 
     6181 TTCCCAACCG CGTGGCACAA CAACTGGCGG GCAAACAGTC GTTGCTGATT GGCGTTGCCA 
     6241 CCTCCAGTCT GGCCCTGCAC GCGCCGTCGC AAATTGTCGC GGCGATTAAA TCTCGCGCCG 
     6301 ATCAACTGGG TGCCAGCGTG GTGGTGTCGA TGGTAGAACG AAGCGGCGTC GAAGCCTGTA 
     6361 AAGCGGCGGT GCACAATCTT CTCGCGCAAC GCGTCAGTGG GCTGATCATT AACTATCCGC 
     6421 TGGATGACCA GGATGCCATT GCTGTGGAAG CTGCCTGCAC TAATGTTCCG GCGTTATTTC 
     6481 TTGATGTCTC TGACCAGACA CCCATCAACA GTATTATTTT CTCCCATGAA GACGGTACGC 
     6541 GACTGGGCGT GGAGCATCTG GTCGCATTGG GTCACCAGCA AATCGCGCTG TTAGCGGGCC 
     6601 CATTAAGTTC TGTCTCGGCG CGTCTGCGTC TGGCTGGCTG GCATAAATAT CTCACTCGCA 
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     6661 ATCAAATTCA GCCGATAGCG GAACGGGAAG GCGACTGGAG TGCCATGTCC GGTTTTCAAC 
     6721 AAACCATGCA AATGCTGAAT GAGGGCATCG TTCCCACTGC GATGCTGGTT GCCAACGATC 
     6781 AGATGGCGCT GGGCGCAATG CGCGCCATTA CCGAGTCCGG GCTGCGCGTT GGTGCGGATA 
     6841 TCTCGGTAGT GGGATACGAC GATACCGAAG ACAGCTCATG TTATATCCCG CCGTTAACCA 
     6901 CCATCAAACA GGATTTTCGC CTGCTGGGGC AAACCAGCGT GGACCGCTTG CTGCAACTCT 
     6961 CTCAGGGCCA GGCGGTGAAG GGCAATCAGC TGTTGCCCGT CTCACTGGTG AAAAGAAAAA 
     7021 CCACCCTGGC GCCCAATACG CAAACCGCCT CTCCCCGCGC GTTGGCCGAT TCATTAATGC 
     7081 AGCTGGCACG ACAGGTTTCC CGACTGGAAA GCGGGCAGTG AGCGCAACGC AATTAATGTA 
     7141 AGTTAGCGCG AATTGATCTG GTTTGACAGC TTATCATCGA CTGCACGGTG CACCAATGCT 
     7201 TCTGGCGTCA GGCAGCCATC GGAAGCTGTG GTATGGCTGT GCAGGTCGTA AATCACTGCA 
     7261 TAATTCGTGT CGCTCAAGGC GCACTCCCGT TCTGGATAAT GTTTTTTGCG CCGACATCAT 
     7321 AACGGTTCTG GCAAATATTC TGAAATGAGC TGCCCGCGAA ATTAATACGA CTCACTATAG 
     7381 Gggaattgtg agcggataac aattcccctc tagaaataat tttgtttaac tttaagaagg 
     7441 agatataccA TGGCTTCCAT TATTGGTAGC GGCTTTTTGA TCATTGCACC ACTGCTGCAT 
     7501 TCGGTAATGG GGAAATGGGC TCTGCTTGGA ATAGTGTTGT TGTCCATTCT GGCATATGCG 
     7561 CTGGGGTCGG TTATTCGCTT CAATATACGC CATGCAGAAC CTGAGCTAGC TAGCAATCAA 
     7621 CAAAGCAGTA TTGTGACGCT TGAAAAAGCA AGTCAATGGG CGCTTGGTGC GGCATATGCC 
     7681 ATTTCCGTGG CGTTTTATAT TAGTTTGTTT GCAGCGTTTG TTTTTGATCG TTTATCAATC 
     7741 TCTGATACGA CGTACATCAA ACTGTTTACC AGTGGGTTGC TTGTCATCAT TACGGTGGTC 
     7801 GCTTGGCTCC GTGGTGCTAG GGGGCTAGAG ACCATTGAGC TATTCGCCGT GACAATAAAG 
     7861 TTGGCTATTA TAGTAGGTGT GCTCGCAGCG CTGGCAACCT ACGACATACA AGTACAAAGT 
     7921 GCTTGGTTTC AACATGAAGC GATACAGGCA TTGAGCCATT TTGAAACTGT TAGCATGCTC 
     7981 GCAGGCATGC TCATGGTAAC GCAAGGGTTC GAGACAACCC GTTTTATGGG GAATAACTAC 
     8041 ACGCCAGAAC AGCGCATTAA AGCGAGTCGT TATGCTCAGT GGATCGCTAT TTTTCTCTAT 
     8101 GTTGTTTTTA TCGGTCTAAC GTGTCCTATT TTTCTGGATT TTCCGATCAC GGAATTAAAC 
     8161 GAAACAACGA TTAGCTACAC CCTAGGGCAA GCAATATGGG TATTGCCGAT TTTATTACTG 
     8221 GTTGCCGCCA CGGCAAGTCA ATTAAGTGCA GCATTAGCCG ATACTATCGG TGGCGGAGGC 
     8281 CTCTTAAAAG AGCTTTTCCA TTTACCTATC TCCCCGCAAT TTTACTACGT TTTAGTCATC 
     8341 GCCATCGCAG GTATATTAGT TTGGTCATCC AACGTATTTG AAATTATTAA TCTCGCTTCA 
     8401 AAAGGGTTTG CACTTTATTA CCTGATCCAA ACAATAATCG CGGTCAAACT CGTGATGCGT 
     8461 CAAAGCACAG GTCAACGCAT TAGGTCAACA AAATTACTTG GTCTATCGGT GATCGTTCTC 
     8521 TGTTTATTCT TTGTGATTGG CTGGTCAATT CCAGCACCTC ATAGCTAATA AGGAAAATAC 
     8581 CGATGCTATC AGTAGAAACT ACACCACCAA TTGACCAAAT CAAAAACGCG GCTAAGCGCT 
     8641 ACGCTATCAT TGGTGTTGGA AATCTATTGC AGCGAGATGA TGGCGTTGGT GTGCACGCGG 
     8701 TTCGTGCTAT GCAACCCCTG CTAAAGTCTT ATTCAAATGT ATCTTGCATT GACGCTGGGA 
     8761 CACTGAGCTA TGAACTTTTG GAGTGGGTTG CGAGTTCCGA TCATACGATA GTCATCGACG 
     8821 CGGCTTATAT GCGCTGTCCG CCTGGCACGG TGAGAGTGTT TGAGAACGAG GCAATTGCGG 
     8881 ATCAGTTTCA GCAAGCGACG ACCCATTCCG TTCACCAGAT CACGTTACGC GACACATTGT 
     8941 TGACCAGCCA AACGTTATAT TCAAAACCTT CTGCGGTGAC GTTAATTGGC GTAGAGCCGG 
     9001 AGGCGATTGA GTGGGGAACC TCTTTGAGTC CAAAGGTAAA TGCAGCGCTA TCATCGATCA 
     9061 TGGATATCGC ATTTGCTTGC TTATCAGGCG ACAACGTTCA GACCTATAAA CCGGCAACCC 
     9121 AAAAGGAGGC ACGATGACCG AAGAACTCAT TTTTATGACA TCAAATGCTG ATAAAACGGG 
     9181 CAACGTAATG CCGCTTTTGC ATCAGATACG TCATGCGTTG TCTCAGTTAA TTGAACGACA 
     9241 AGAACAAACC ACGATTGATC TGCGACGATT GCCTTTAAGC GCTAGCGAAG AAGCGCAGTT 
     9301 AGAAGCTTTT CTTGGGCATG GAGAGGTTAA AGCTGATATT CAGGCGCTGG GTGATACGGT 
     9361 GCTAATCGAA TCACGCTACG CAGGCGTTTG GCTTGAAATT CACTATAACG AAGATGTGGA 
     9421 GATCATGGGC AAATACGTTC ATATCTGTAC CTGTCCACCA ATCATAAAAT CTCAGCCAGA 
     9481 AGATATGGTG TTATCGCTCA GCAATATAGT GTCTGACATC CATTCGTTGT CTCATCAATC 
     9541 TTCTGATGAA ACGGCTAAGG AGGATTGAAA TGGCGCTACC AACATTAAAC AAGCAGTTAC 
     9601 AAGCGTCCGG TATCTCAAGA CGCACATTTC TTAAGTTTTG CGCTACAACG GCGTCTTTAC 
     9661 TGGCATTGCC GCAAAGCGCT GTTGCCGATT TGGCGACTGC CCTTGGCAAT GCGAGAAGAC 
     9721 CCTCTGTGAT TTGGTTGCCC TTTCAAGAGT GCACAGGGTG TACCGAAGCA ATATTGCGCT 
     9781 CTCATGCTCC CACATTGGAA AGCCTTATTT TCGATCATAT TTCGTTGGAT TATCAGCATA 
     9841 CGATAATGGC TGCTGCGGGA GAGCAAGCTG AAGACGCTAG GCGTGCGGCG ATGAACGCGC 
     9901 ACAAAGGGCA ATATTTGTTG TTGGTTGATG GTTCGGTTCC GGTGGGTAAC CCAGGATACT 
     9961 CAACGATCAG TGGCATGAGT AATGTCGATA TGCTGAGAGA ATCGGCAAAA GATGCTGCGG 
    10021 GTATTATTGC CATCGGTACC TGCGCGTCTT TTGGCGGGAT CCCTAAAGCA AACCCAAATC 
    10081 CGACGGGGGC AGTGGCAGTA AGCGACATTA TTACAGACAA GCCAATCGTA AACATTTCAG 
    10141 GCTGTCCGCC ACTGCCTATC GCGATTACAG CTGTGTTGGT TCATTACCTG ACGTTTAAGC 
    10201 GTTTCCCTGA TCTCGACGAA TTACAACGCC CACTCGCTTT TTTTGGTCAA AGCATCTGTG 
    10261 ACAGATGTTA TCGACGCCCA TTTTTTGAAC AACGTAAATT TGCAAAATCG TTTGGGGCAA 
    10321 AAAATGGGTG GTGTTTGTTC AAACTTGGTT GTAAAGGGCC CCAAACCTTT AACGCATGTG 
    10381 CAACGGTTAA ATGGAATCAA GGCACGAGTT TTTGTATCGA ATCTGGCCAT CCGTGTCTTG 
    10441 GTTGCTCTGA GCCCGATTTC TGGGATAAAA GCAGCTTTTA CCAAGCCTTG GGTCCATGGG 
    10501 AGTGGTACAA ATCCAAACCC GGCAAAGGTG CACAGAAGCA TGCTGGGAAA AACTCATAAG 
    10561 ATAATAGGCA AGGCTCATGG AAAATACAGC AAGTAACAAC CGGTTAGTCG TCGATCCTAT 
    10621 CACTCGAATT GAAGGGCATC TTCGAATAGA AGCTGAAATG GATGGGAATA CCATCAAACA 
    10681 GGCGTTCTCA TCAGGCACGT CTGTTCGGGG AATTGAACTG ATTTTACAAG GCAGAGATCC 
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    10741 GCGTGACGCT TGGGCTTTTG CGCAACGTAT CTGTGGCGTC TGCACGCTGG TGCATGGTAT 
    10801 GGCATCGGTG CGTGCTGTCG AAGATGCAAT TAGAAAAGCT TGGCGGTCAA ACGCAAAATT 
    10861 AGGGGTTGCC ATTGGAAAGC CCTCCATGAC ATCTATGCCA AAAGGACCGA TGCAACATGG 
    10921 TAAAAAAGGG CACCGACAGT CACGTACTTC AATAGGCGTA CTGAGTGAAG CAGAAATGGC 
    10981 TATCCCTCAA AATGCACAAC TGATAAGAAA CATCATGATT GCAACCCAAT ATGTGCATGA 
    11041 TCACGTGATG CATTTTTATC ACTTGCATGC CCTAGATTGG GTTGACGTTG TTTCTGCACT 
    11101 AGATGCAGAT CCAACGAGAA CCGCTACGCT CGCCGGTCAA TTGAGTGATT ATCCTCGTTC 
    11161 ATCGCCGGGA TATTTCAAAG ATGTGAAGCA AAAAGTCAAA ACGCTGGTTG AGTCTGGGCA 
    11221 GCTAGGGATA TTCAGTAACG CGTATTGGGG GCATCCTGGC TATAAACTGC CACCTGAAGT 
    11281 TAACTTGATG GCATTAGCAC ATTATTTAGA TGCGCTAACG TGGCAGCGTG AAGTTGTAAA 
    11341 AGTTCACACC ATATTTGGAG GGAAAAACCC TCATCCTAAT TTTGTCGTTG GCGGCGTGCC 
    11401 TTCACCGATT AATCTCAATG CGTCAACGGG TATTAACACG AGTCGATTAG TGCAACTACA 
    11461 AGATGCTATC ACGCAAATGA AGAGCTTTGT CGATCAGGTG TATTACCCCG ATATTGTGGC 
    11521 GATTGCGGGT TATTACAAAG AGTGGGGGAC ACGAGGGGAA GGGCTGGGTA ACTTTCTTAC 
    11581 CTATGGAGAC TTACCTATGA CATCAATGGA TGACCCTGAT TCTTTCTTGT TTCCACGAGG 
    11641 TGCAATACTT GGTCGAGACT TGAGTAAAGT GCATGACCTT GATCTAGATG ATCCCTCTGA 
    11701 AATTCAAGAA TTCGTCTCTT CCTCCTGGTA TCGATATAGT GGAGGGAACG CAAGTGGTTT 
    11761 ACACCCTTTT AATGGACAAA CAACACTCGA GTATACTGGT CCGAAACCGC CTTACAAGCA 
    11821 CCTAAATGTA GGGGCTGAAT ATTCATGGTT GAAAAGTCCG CGTTGGAAAG GCCATGCGAT 
    11881 GGAGGTGGGA CCGCTGGCTC GCGTGCTAAT GATGTATGCT AAAAAAGATG CCGCTGCGCA 
    11941 AGACATCGTT AATCGATCTC TTTCTATCTT GGATTTAGAG ACCTCTGCAC TTTTCTCCAC 
    12001 ACTCGGTAGG ACGCTCGCCA GAGCAGTGGA AACAAAAATT GTGGTTAACC AGCTACAGTC 
    12061 TTGGTATGAC CAACTATTGG ATAATATCGC AAAGGGCGAT ACCGATACGT TTAACCCTCT 
    12121 GTATTTTGAC CCTACCAATT GGCCAATTAA AGGCCAGGGG GTAGGCGTGA TGGAAGCGCC 
    12181 TCGTGGCGCG TTGGGGCATT GGTTGGTCAT GCAAAATGGC AAAATTGAGA ATTACCAATG 
    12241 TGTCGTGCCT ACGACATGGA ACGCTGGACC TCGAGATCCC AACTCACAGG CAGGTGCTTA 
    12301 TGAAGCCGCT CTGCAAGATA AACATACGCT ACATGATCCT GACCAACCTT TAGAGATTTT 
    12361 GCGAACACTT CATAGTTTTG ACCCCTGCTT AGCATGTGCC GTGCACGTAA TGGACGAAAC 
    12421 AGGGGAAGAG CGTTTGCGTC TAAAAGTTCG TTAACCTTAC TTGAGGAATA TTATGAAAAT 
    12481 CAAAAATAGT ATTAGAAAGT CAGTTACTTC TTTAATTGCC TTTTTTTACC TGGTGGTAGG 
    12541 TTCACCCGTT AGTTATGCGC ACCCGGGTCA TCAAGGCGAT CATTCACTAC TTTTGGGATC 
    12601 GCTGGTGTCA ACAATCGTGC TTGTCACCGT TGCGCTGTTT ATTTATCGAG CTAGAGCAAG 
    12661 TAGGCCCTAT CAACGGGTAA AACAGTAATG TGTCTCGCTA TCCCCATGAA AGTCATTGCA 
    12721 ATTAAAGGCT TTAACGCAAC GTGTGAAGCG AAAGGTGTCT CTCGCGAGGT GAGTTTACAT 
    12781 TTAGTGCAAG GGCTAGAGGT CAAAGTTGGC GACTATGTGA TGGTACATGT TGGTTATGCT 
    12841 CTCCAAGTGA TCACCTATGA TGAAGCGCAG GTGACATGGG AGATGCTCGA TCAGGTCATT 
    12901 GCTTACGATG CATGAAATTA GTCTTTGCTA TAGCTTGCTT GACACAGTCG CTGTTCACCA 
    12961 GCGAGCAAAC ATGAATAAGT CTGTCAGTCT GGTTCACGTC AAAGTCGGCC CACTGTCAGG 
    13021 TGTTGAGCCT GACTTGCTGC ACCATGCGTT CTTGGCGTGT AGAACTCACA CCATTGGCGA 
    13081 TCAGGCAACG CTTAGAATTG ACACAAGCGC TATCAAGATA CGCTGTAAAT TGTGTGGCGA 
    13141 ATTCAGCCGA GTTTCGGTGA ATAGCATCCT ATGTGCAAGT TGCGGTGCTT GGCAAACCGA 
    13201 CCTCATTGAG GGCGATGAAT TTATATTGCA ACGAATAGAG TTTATCGCAC CTGACAATTT 
    13261 TACAGAATCA AAGGAGAGAA AACATGTGCG GTAACTGTGG TTGCGAAACG CAAGTAAAAT 
    13321 CAGAGAAAAC TGACAAGCCA TCAGCAAATA TCGTTGAGGT TCACGCAAAT TTAAAAAGCA 
    13381 ACAATGACAA CCAAGCGATA GCAAACCGTG CTTTATTTGA CGCACATAAT GTACTAGTGA 
    13441 TTAATTTGAT GTCATCCCCA GGCAGTGGAA AAACCAGGCT ACTCGAAGAA ACGATACGTG 
    13501 CGCTTAAGTC GCAATACGCG ATGGCGGTGA TTGAAGGCGA CCTCGAAACT GAAAATGACG 
    13561 CAAATAGAAT TAGACGTCAT GGTGTGCAGG CGGAGCAAAT CGCCACGGGC CAAGGGTGTC 
    13621 ACTTGGACGC CAGTATGGTG CAAAAGGTAC TTGGAAGATT TAGCTTACAA AAACTAGACG 
    13681 TTTTGTTTAT AGAGAATGTT GGCAATTTGA TTTGTCCAGC GTGTTTTGAT TTAGGACAGC 
    13741 ACTTAAACAT TATTTTGCTG TCCGTACCAG AAGGTGATGA TAAGCCTGAA AAGTACCCAG 
    13801 TGATGTTTCG TGCCGCGGAC GTCATGCTTA TTTCTAAGAC CGATTACTTG CAATTTCACG 
    13861 ATGAATTCAA TGTACCTCGC GCGATTGAAT CATTTCGTAA AGTGGGCAAC GATGCGCCCG 
    13921 TTCTCGAAGT GTCTTCATTG AAAAGTCAAC ATCTAGAGCG TTGGTTTTCT TATTTTACGC 
    13981 ACGCCATTAC AGCTCATCAG TCTCAGTCGT TACAAAATAG CGGAGTCTAA AGTCTTATGT 
    14041 ACAGTGTTGA ATCGTTGCTA AGAGACATTA AGAATACCTC GCTTTCAAAA CCGTTTCGTA 
    14101 TTCTTAATGT TTGCGGTGGC CATGAGCGTG CGATTACGCG CGCTGGATTT AGAACGTTGT 
    14161 TTCAGCACAA TATTCATCTG ATACCTGGGC CAGGGTGCCC CGTTTGTATT TGCCCCGAAG 
    14221 AGGATATTGC ATACGCGATA CACTTAGCCA TTAACGAAAA TGTCGTTATC GTTAGTTTTG 
    14281 GTGACATGCT CCGCGTCCCA GTCGAACACG AAATGGGTGG CTGTAGCTCA TTGATAGACG 
    14341 CAAAAAATCA AGGGGCCGAT ATCCGTCCGA TATCTTCTCC TCAAGAAGCG GTATCTATAG 
    14401 CATTGGAAGA ACCTCGTAAG GTTATTGTGT TTTTTGCTGT TGGTTTTGAA ACGACTATGG 
    14461 CACCGATTGC AGCAACACTG CTTAATGATT TACCCAATAA CTTTAAAGTA TTATTGTCTG 
    14521 GACGACTTAC TTGGCCAGCA GTTGCCCATG TGCTTGAGAG TCAACCGAAT ACTTTTGATG 
    14581 CACTGATTGC GCCAGGCCAC GTTGCGACAA TTATGGGTAG TGAAGAATGG CAGTTTGCAA 
    14641 TCGACCATCA TAATTTGCCT GTCAGTATTG CTGGTTTTCA TCCAGAAAGT TTGCTGTTGT 
    14701 CGCTCCAAAC GCTGCTCGGT AATTGTTCAA ATAAAGTCGT CACACTGAGT AACCGCTATC 
    14761 CCGAAGTGGT AAAGCAAAAC GGCAATGCAG CAGCTAAAGC AATAATCAAT AAAGCGTTCA 
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    14821 CTATCGTTGA CGCACATTGG CGAGGAATTG GTGTTATTCC TGGTTCTGGA TTTTCCTTTG 
    14881 CTTCGAGACT ATCGCACCTA GACGCCACAA ACGATTATGC GCCAGTCGAT TTCCCTTCGC 
    14941 AATGTGCGCA AAACGTTCCT GAAACCACAT CGCCCTGTGA AAAAGTGATC CTCGGAAAAA 
    15001 TGGCACCTGA TGCGTGCCCG TTTTTTGGTC AGGAATGCAA ACCAGCATCC CCTAAAGGCG 
    15061 CATGTATGGT GTCTGATGAG GGGGCTTGCC GAATTTGGTA TAGCTCTGGT GAGCGCTCGA 
    15121 TAACAAATGT TATCAAAAAG GGGAATACGC TAAAGGTGGA GATGAAGTGA TGACAACTGC 
    15181 CCGCACATAT GTTGCCAATA CGAATAAGAG TAAAACTATC GCCTATGAGT TGAACATTAC 
    15241 TGGAGTCATC CAGGGGGTTG GGTTCAGACC GTTAGTTTAC TGCTTAGCGT ATGAAAAAAG 
    15301 TATTGTTGGT TGGGTACAAA ACGACTGTGG ATGTGTGCGA ATACACGCTG AAGGCACTGA 
    15361 GCTAGACGTT GAACAATTTG TATTCGACTT ACTGAACAAT GGGTCGCTAG TTTCCATATC 
    15421 CTTGCTGGAA AAAAAGCAGG TTAAACTGAG TAATGTAGAC TCGTTCACGA TAAAAGAAAG 
    15481 CGGTCATGAT ATAGCGTGCG GGGCGATATC AATCCCCAAA GATGTCTATT TGTGTGGAGC 
    15541 GTGTAAAGCT GAGTTACTGT CAAATACTAA CCGACGTGGC ACCTATAGCT TTATCGCTTG 
    15601 CAGTAAATGT GGTCCACGAT TTTCTATGCT GCGAGCAATG CCATACGACA GAAAGAACAT 
    15661 GAGTATGTCA GCATTTCCAA TGTGTGAGTT ATGTCGTAAA GAATATCAAT CGCCAACTGA 
    15721 TAGGCGCTTT CATGCTCAAC CAATAAGCTG TCGCGTATGC GGGCCTGAAG TATTTTGTTC 
    15781 AACTGTCGGC GGGCGCGTGG TCTCGCAAGG CGATGTTGAT GTTGTAGCAA CGGTTGTCGC 
    15841 GTATTTGAAT CAAGGCAAAA TTGTCGCGTT AAAAAGTATA GGCGGTTATC ACTTGCTCTG 
    15901 TGACGCACAA AGCACTGAAG CGGTAGACCT TTTACGCCAG CGTAAAAATA GACCAGATAA 
    15961 ACCTTTCGCG GTCATGCTCC CAGAGCCTCG TGCAGACGAA ACAAGTGAGG ATTGGTTAGA 
    16021 TAAATGCGTT GCTGTAGACA GTCATCAAAG AGCGCTCTTA CTAAGCCCCG TGCGACCCAT 
    16081 TTTACTTGCA AAAAAGCAAT CGAATGTACC CATTGCAGAT AACGTAGCGC CCATGCTTCG 
    16141 TGATTTGGGG GTGATGTTGC CGTGCAGCGG ACTGCATTTA CTCATTATGC AGCAATTCAA 
    16201 TCGCCCCATG GTGGCTACGT CAGGAAATAT TTACGGTGAA CCGATGGTCA CATCGACGTC 
    16261 ATCGGCACAG CAACACCTTT CGATGTTGGC AGACATCTTC GTGCACCATA ATCGAGACAT 
    16321 TTTTCACAAA CTGGATGATT CTGTGCTGCG AACGCTTAAG TCAGGCACCA TTCCAATTCG 
    16381 CCTGGGGCGG GGTATAAGTC CGATAGAATT ATCATTGCCA TATACTGTGC AGGAACCAAT 
    16441 GCTTGCTGTT GGCGCGAATC AGAAAAATAC AGTCGCAATA GCTTTGAACA ATCGACTTAT 
    16501 CGTAACACCG CATATTGGCG ACCTCGATTC TCCGATAATG CAAGCGCACT TTGAAAAATG 
    16561 TATCAGTGAC TTTCAAGCTC TCTATCATGT TCATCCACAG CGTATTCTTT GCGATAGCCA 
    16621 TCCTGGCTAT ATCAGTTCCC GTTGGGCCAA AGGCAGTGAA CTACCGACTA CTAAAGTTTT 
    16681 ACATCACCAC GCTCATGCAT CAGCGTGGGC ATTAGCTGCT GAAATATCGA CACCAAGCTT 
    16741 GGTTTTCGTG TGGGATGGAA CGGGATTAGG CGAGAATGGC GAGATGTGGG GAGGGGAAGT 
    16801 TTTTTGTGGG ACGCCGGGCA ATTGGAAACG TGTTGCCTCA TTAGCGCCTA TGAAGTTGCA 
    16861 AGGCGGCAAC AAGGTTCCAA ATCAACCATG GCGAAGTGCA GCATCACTAG TGTGGGGTAC 
    16921 TAATTTCACC GGCATTGATT TTAAACCATT TGATCCACAA CAATTAAGCT ACAACGCATG 
    16981 GCAAAACGAA CTCAATTGTC ATGTTAGTAG TTCAATGGGA AGACTGTTCG ACGCGGCGGC 
    17041 ATTTGCCTGC TGTGAACAGA GCGAAGTCTC TTATGAAGGG CAGGCGCCGA TGATGTTGGA 
    17101 AAGCGTTGCG TCGACGCCCT CTAAGGTTAT GCCGTTAACG TTGGTCCAGA AAAACGACGA 
    17161 ATTTATTCAA ATGGATTGGC GAACACTGGT ACCGGAACTA TTTGATTTCA AAGTGTCTCC 
    17221 TCAAACTCGT GCTGCAAATT TCCACGCTTC GTTAATTGAA ACGGTATGGG AGGTAACCCT 
    17281 ACATTGCCGT AAAAAGTTTA ATTTTGACCA CATTGGATTG GCAGGAGGCG TCTTCCAAAA 
    17341 TCGCATTTTG TGTGACGGTA TATCACAACG GTTTTTACAA TCAGACATTC CTGTGGTTAT 
    17401 TCCAAGTAGT TTGCCATTAA ACGATGCCGC AATAAGTGTT GGGCAAATCC ACGAATACTG 
    17461 TTCACGGAGG TCATAATGAA AAGCGCAGAG GGCAATAATC ATTCATCATC AGAGCCGTTG 
    17521 GGCACGGAAT CTATTCAATT AGCTCAGGGG AACGGCGGAA CACTGACAAA AAGACTCATT 
    17581 GATCATGTTT TTAAAAATAA AGCGAACAAA GATCTAGATC TGCTTCATGA TGCCGCCACA 
    17641 GTAACTTTTG ATGGTCCTTA TCTGAGTATA ACAACGGATA GCTTCGTTGT ATCCCCCCCA 
    17701 ACATTTCCAG GCGGCAATGT AGGCGCGTTG AGTGTTTACG GTACCGTCAA TGATTTAGCA 
    17761 GTCGTTGGGG CAACACCACG GTACATCAGT ACTGCATTTA TTATTGAAGA AGGCTTTTCC 
    17821 CTTTCAACAT TGAAACAAAT CGTTAATGGA ATGCATCAAG CTGCCGAAGA AACGAAGGTC 
    17881 GCCATTGTAA CAGGTGATAC GAAAGTTGTC CCGAAAGGCA GTGGTGGCGG CGTTTTTATC 
    17941 AATACAACGG GTGTTGGAGA CAGCCGAGAT GCGCCGATTT GGGATACCAG TCTTATAAAG 
    18001 GCAGGCGATC ATGTACTGGT TAGTGGTTCT GTAGGTGATC ACGGTGCGTG TGTCCTGCTT 
    18061 GCTCGCGAGG ACTATGGTTT GCAAGGTCAG CTAAAGTCTG ATTGTGGAAG CGTTGTTCCT 
    18121 CTTATTGATC CAATCAAGCA TTTGGAAGGT GTTCGTTTTG TGCGTGACCC AACTCGTGGA 
    18181 GGGTTGTCAG TATTACTCCA TGACGTTGCT AATGAAACAG GCTTCGATAT CGAGTTAATT 
    18241 GAAAATAATA TTCCGGTGCG ACCTGAAGTG GCAAGCGTGT GTGAAATATT AGGCTTTGAT 
    18301 CCGTTTGTTT TAGCGTGTGA GGGACGCATT GTTGCTGTTG TTGCCCCTGA CATAAGCGGT 
    18361 AAGGTGCTAG AACACTGGCG GAGCATTCGA AACGGGGAGC AGGCCGAACA CATTGGTGTA 
    18421 ATAGTAAAAA ACACCGAATC AAAAGGGCGC GTGACCATTG TTACGCCAAT GGGAGGAAGA 
    18481 CGTTTCATGA ATGAACTCGA AGATGAGCCG CTTCCAAGGA TCTGCTGAGA TCCTGGCCTC 
    18541 TAAACGGGTC TTGAGGGGTT TTTTGCTGAA AGGAGGAACT ATATCCGGAT ATCCACAGGA 
    18601 CGGGTGTGGT CGCCATGATC GCGTAGTCGA TAGTGGCTCC AAGTAGCGAA GCGAGCAGGA 
    18661 CTGGGCGGCG GCCAAAGCGG TCGGACAGTG CTCCGAG 
// 
LOCUS       pIY069     18697 bp    DNA     circular UNA 10-Jul-2010 
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FEATURES             Location/Qualifiers 
     Region          1..1013 
                     /label=NS-I-dn 
     rep_origin      1738..2326 
                     /label=oriV 
     misc_feature    complement(2510..2650) 
                     /feature_type="Transfer origin" 
                     /label=oriT 
     repeat_region   2649..2793 
                     /label="Direct Repeat 2" 
     Region          2797..3645 
                     /label=NS-I-up 
     CDS             4419..5359 
                     /cds_type=ORF 
                     /label=SpSm 
     terminator      complement(5619..5715) 
                     /label=T4t 
     repeat_region   5772..5916 
                     /label="Direct Repeat 1" 
     CDS             6039..7121 
                     /cds_type=ORF 
                     /label=lacI 
     promoter        7363..7381 
                     /label=T7p 
     Repressor       7384..7404 
                     /label=lacO 
     CDS             7450..8568 
                     /cds_type=ORF 
                     /note="Length: 1188" 
                     /note="Found at strand: positive" 
                     /note="Start codon: CTG" 
                     /label=orf2 
     RBS             8568..8573 
                     /label=hynD-RBS 
     CDS             8583..9137 
                     /cds_type=ORF 
                     /note="Length: 555" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hynD 
     RBS             9124..9129 
                     /label=hupH-RBS 
     CDS             9134..9568 
                     /cds_type=ORF 
                     /note="Length: 435" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hupH 
     RBS             9558..9563 
                     /label=hynS-RBS 
     sig_peptide     9570..9701 
                     /label="TAT signal" 
     CDS             9570..10559 
                     /cds_type=ORF 
                     /note="Length: 1056" 
                     /note="Found at strand: positive" 
                     /note="Start codon: CTG" 
                     /label=hynS 
     primer          complement(10229..10286) 
                     /label=IY631Rd3Mut2R 
     mutation        10248..10250 
                     /label=E235Q 
     mutation        10257..10259 
                     /label=H238C 
     mutation        10260..10262 
                     /label=D239H 
     primer          10264..10286 
                     /label=IY630Rd3MutF 
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     mutation        10313^10314 
                     /label=Delta-DDE 
     mutation        10341..10343 
                     /label=E269K 
     mutation        10362..10364 
                     /label=E276Q 
     mutation        10413..10415 
                     /label=P293C 
     RBS             10563..10568 
                     /label=hynL-RBS 
     CDS             10577..12454 
                     /cds_type=ORF 
                     /note="Length: 1878" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hynL 
     CDS             12706..12915 
                     /cds_type=ORF 
                     /label=hypC 
     RBS             12890..12895 
                     /label=hypA'-RBS 
     CDS             12899..13294 
                     /cds_type=ORF 
                     /note="Length: 396" 
                     /note="Found at strand: positive" 
                     /note="Start codon: TTG" 
                     /label=hypA 
     misc_feature    12971 
                     /feature_type="Alternate start" 
                     /label=hypA 
     RBS             13272..13277 
                     /label=hypB-RBS 
     CDS             13284..14030 
                     /cds_type=ORF 
                     /label=hypB 
     RBS             14021..14026 
                     /label=hypD-RBS 
     CDS             14037..15170 
                     /cds_type=ORF 
                     /note="Length: 1134" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hypD 
     RBS             15154..15159 
                     /label=hypF-RBS 
     CDS             15170..17476 
                     /cds_type=ORF 
                     /note="Length: 2307" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hypF 
     RBS             17465..17470 
                     /label=hypE-RBS 
     CDS             17476..18528 
                     /cds_type=ORF 
                     /label=hypE 
     terminator      complement(18535..18590) 
                     /label=T7Term 
ORIGIN 
        1 CGAGCTTCTG GAGCAGGAAG ATGTCGCGGG CATTAGCACC AGCGGTCTGC CAAGCCTCCG 
       61 CCAGCCGTTG GGTCCCTTCC GCTTGAGCTT TTCCATCTTC GACGATACGG GCGGCGGCCC 
      121 CCCGCGCTTC CGCGATCGCC CGTTTACAAG CTGCCTCAGC TGGGGCGATC ACATCGGCTT 
      181 GAAGTTGCTG CTGCACCTGT TTGATCCGCT CCTGCTGCAC AGGGAGTTCT GCTTGGCTAC 
      241 GAGCGACTTC GGTAGCAATG TCCGCTTCAG CTTCGGCCAC CACCGCTTCG CGCCGCGTCA 
      301 ACGCATCCTG AATCCGGCGC TCGGCCTCGG CTTGGGCGAT CGCTACATCG CGATCGATCC 
      361 GACGCAGGGC CGTGATCTTG TCATTTTCGG CCGTTTGGAT CGCAGAGGCA GCCTGGGCAT 
      421 CGGCTTCAGC AATTCGGGCA TCTCGCTGCA GATCAGCCCG CTGCTTGCGT CCACTAGCCG 
      481 AGAGATAACC GACCTCATCG GAAATGTTCT GGACTTGCAG CGTATCGAGG ACTAGACCCA 
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      541 GCTGCTCAAG GTCATCCTCC GCCTCTTCCA GCAGACTTTT GGCAAAGGCA ATTTTGTCCT 
      601 CGTTGATCTG CTCCGGCGTG AGGCTGGCTA AAACACCACG CAAGTTGCCT TCGAGGGTCT 
      661 CCTTGGCAAT TTGCTCGATT TCCTTACGGT TTTTGCCAAG CAGCCGCTCG ATCGCGTTGT 
      721 GGATGGTCGG TTCTTCCCCA GCAATCTTGA TATTGGCAAC GCCTTCAACA GTCAGGGGAA 
      781 TGCCGCCCTT GGAGAAGGCA TTGGAAACGC GCAACTCAAT GATCATGTTG GTCAGATCCA 
      841 TGCGGAGCGC TTTTTCCAGC AGAGGTACCC GCAGGCTGCT GCCGCCCTTG ACCAAGCGAT 
      901 AGCCAACTCG GCGGCCATCA CTACTGCGGC GACTACTGCC AGCAAAGATC AAAATTTCAC 
      961 TGGGTTGGCA GATGTAGTAG AGATTGCGCA GGACTAAGCT GCCAGCCCCG GCGACTCACC 
     1021 AGTCACAGAA AAGCATCTTA CGGATGGCAT GACAGTAAGA GAATTATGCA GTGCTGCCAT 
     1081 AACCATGAGT GATAACACTG CGGCCAACTT ACTTCTGACA ACGATCGGAG GACCGAAGGA 
     1141 GCTAACCGCT TTTTTGCACA ACATGGGGGA TCATGTAACT CGCCTTGATC GTTGGGAACC 
     1201 GGAGCTGAAT GAAGCCATAC CAAACGACGA GCGTGACACC ACGATGCCTG CAGCAATGGC 
     1261 AACAACGTTG CGCAAACTAT TAACTGGCGA ACTACTTACT CTAGCTTCCC GGCAACAATT 
     1321 AATAGACTGG ATGGAGGCGG ATAAAGTTGC AGGACCACTT CTGCGCTCGG CCCTTCCGGC 
     1381 TGGCTGGTTT ATTGCTGATA AATCTGGAGC CGGTGAGCGT GGGTCTCGCG GTATCATTGC 
     1441 AGCACTGGGG CCAGATGGTA AGCCCTCCCG TATCGTAGTT ATCTACACGA CGGGGAGTCA 
     1501 GGCAACTATG GATGAACGAA ATAGACAGAT CGCTGAGATA GGTGCCTCAC TGATTAAGCA 
     1561 TTGGTAACTG TCAGACCAAG TTTACTCATA TATACTTTAG ATTGATTTAA AACTTCATTT 
     1621 TTAATTTAAA AGGATCTAGG TGAAGATCCT TTTTGATAAT CTCATGACCA AAATCCCTTA 
     1681 ACGTGAGTTT TCGTTCCACT GAGCGTCAGA CCCCGTAGAA AAGATCAAAG GATCTTCTTG 
     1741 AGATCCTTTT TTTCTGCGCG TAATCTGCTG CTTGCAAACA AAAAAACCAC CGCTACCAGC 
     1801 GGTGGTTTGT TTGCCGGATC AAGAGCTACC AACTCTTTTT CCGAAGGTAA CTGGCTTCAG 
     1861 CAGAGCGCAG ATACCAAATA CTGTCCTTCT AGTGTAGCCG TAGTTAGGCC ACCACTTCAA 
     1921 GAACTCTGTA GCACCGCCTA CATACCTCGC TCTGCTAATC CTGTTACCAG TGGCTGCTGC 
     1981 CAGTGGCGAT AAGTCGTGTC TTACCGGGTT GGACTCAAGA CGATAGTTAC CGGATAAGGC 
     2041 GCAGCGGTCG GGCTGAACGG GGGGTTCGTG CACACAGCCC AGCTTGGAGC GAACGACCTA 
     2101 CACCGAACTG AGATACCTAC AGCGTGAGCT ATGAGAAAGC GCCACGCTTC CCGAAGGGAG 
     2161 AAAGGCGGAC AGGTATCCGG TAAGCGGCAG GGTCGGAACA GGAGAGCGCA CGAGGGAGCT 
     2221 TCCAGGGGGA AACGCCTGGT ATCTTTATAG TCCTGTCGGG TTTCGCCACC TCTGACTTGA 
     2281 GCGTCGATTT TTGTGATGCT CGTCAGGGGG GCGGAGCCTA TGGAAAAACG CCAGCAACGC 
     2341 GGCCTTTTTA CGGTTCCTGG CCTTTTGCTG GCCTTTTGCT CACATGTTCT TTCCTGCGTT 
     2401 ATCCCCTGAT TCTGTGGATA ACCGTATTAC CGCCTTTGAG TGAGCTGATA CCGCTCGCCG 
     2461 CAGCCGAACG ACCGAGCGCA GCGAGTCAGT GAGCGAGGAA GCGGAAGAGC GCCTGATGCG 
     2521 GTATTTTCTC CTTACGCATC TGTGCGGTAT TTCACACCGC ATATGGTGCA CTCTCAGTAC 
     2581 AATCTGCTCT GATGCCGCAT AGTTAAGCCA GTATACACTC CGCTATCGCT ACGTGACTGG 
     2641 GTCATGGCTG CGCCCCGACA CCCGCCAACA CCCGCTGACG CGCCCTGACG GGCTTGTCTG 
     2701 CTCCCGGCAT CCGCTTACAG ACAAGCTGTG ACCGTCTCCG GGAGCTGCAT GTGTCAGAGG 
     2761 TTTTCACCGT CATCACCGAA ACGCGCGAGG CAGGATATCC GGCAGCCGGC GGAGCGCTGC 
     2821 TTTCTTGGCA AGCGGTCGCC AGCCCCAACG CCAGGGCTGC CAGCCCGAAA CAGCGGGGCA 
     2881 AGGCAGCTTG GAAGGGCGAT CGCAGCACGG GCATGGCAAT GTCTCTCTGA AGGAATGCAG 
     2941 ACCTTATTCG TACAGCCAGG GTTGAATCGT GGGGGTCCAA TCACTTAGCT CTGCTGGGCT 
     3001 AAACCAGAGA GCAATTTCCT GTTGTGCTGT TTCGATTGCA TCCGAGCCAT GGATGATGTT 
     3061 GCGGCCAATA TTGACACCAA AATCACCACG GATGGTGCCC GGTTCTGCCG TCAGCGGATT 
     3121 GGTAGCGCCG ATCAACTTGC GAGCAGCCGC CACAACGCCT TCGCCTTCCA AGACGATCGC 
     3181 CACGATCGGC CCAGAGGTGA TGAACTCGAC GAGGCCATTG AAGAAGGGGC GCTCGCGGTG 
     3241 GACAGCATAG TGCTGTTCGG CCAGCTCGCG ACTGGGCTTC AGCTGCTTTA GGCCCACCAG 
     3301 TTTGAAGCCT TTTTGCTCAA AGCGGCCGAT GATCGTACCG ACCAAACCCC GCTGAACGCC 
     3361 ATCGGGCTTG ATGGCAATAA ATGTGCGTTC CACAGACATC TAGATAGTCC TCAAGACGAG 
     3421 GCAAGCATTG AGCTTGCCTT CCTATGGTTC GGGATCACTG GGATTCTTGA CAAGCGATCG 
     3481 CGGTCACATC GCTATCTCTT AGGACTTCGC AGCGGGCGAG TCGGATTGAC CCGGTAGGGA 
     3541 TTTCGCCAGA TCAATGCCCG TGGTTTGTTT CAGCTTCTCC AGCAAGCTAG CGATTTGGGT 
     3601 AGCGCTGCCT TCCCCTTCGC CAATCACAGT GATCGACTCC ACGTCGATAT CTGGCACGGT 
     3661 GCCTGAAAGC GTGACGAGCA GGGACTCGAA GCTTGCATGC CTGCAGGTCG ACTCTAGAGC 
     3721 TTTATGCTTG TAAACCGTTT TGTGAAAAAA TTTTTAAAAT AAAAAAGGGG ACCTCTAGGG 
     3781 TCCCCAATTA ATTAGTAATA TAATCTATTA AAGGTCATTC AAAAGGTCAT CCACCGGATC 
     3841 AATTCCCCTG CTCGCGCAGG CTGGGTGCCA AGCTCTCGGG TAACATCAAG GCCCGATCCT 
     3901 TGGAGCCCTT GCCCTCCCGC ACGATGATCG TGCCGTGATC GAAATCCAGA TCCTTGACCC 
     3961 GCAGTTGCAA ACCCTCACTG ATCCGCATGC CCGTTCCATA CAGAAGCTGG GCGAACAAAC 
     4021 GATGCTCGCC TTCCAGAAAA CCGAGGATGC GAACCACTTC ATCCGGGGTC AGCACCACCG 
     4081 GCAAGCGCCG CGACGGCCGA GGTCTTCCGA TCTCCTGAAG CCAGGGCAGA TCCGTGCACA 
     4141 GCACCTTGCC GTAGAAGAAC AGCAAGGCCG CCAATGCCTG ACGATGCGTG GAGACCGAAA 
     4201 CCTTGCGCTC GTTCGCCAGC CAGGACAGAA ATGCCTCGAC TTCGCTGCTG CCCAAGGTTG 
     4261 CCGGGTGACG CACACCGTGG AAACGGATGA AGGCACGAAC CCAGTGGACA TAAGCCTGTT 
     4321 CGGTTCGTAA GCTGTAATGC AAGTAGCGTA TGCGCTCACG CAACTGGTCC AGAACCTTGA 
     4381 CCGAACGCAG CGGTGGTAAC GGCGCAGTGG CGGTTTTCAT GGCTTGTTAT GACTGTTTTT 
     4441 TTGGGGTACA GTCTATGCCT CGGGCATCCA AGCAGCAAGC GCGTTACGCC GTGGGTCGAT 
     4501 GTTTGATGTT ATGGAGCAGC AACGATGTTA CGCAGCAGGG CAGTCGCCCT AAAACAAAGT 
     4561 TAAACATCAT GAGGGAAGCG GTGATCGCCG AAGTATCGAC TCAACTATCA GAGGTAGTTG 
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     4621 GCGTCATCGA GCGCCATCTC GAACCGACGT TGCTGGCCGT ACATTTGTAC GGCTCCGCAG 
     4681 TGGATGGCGG CCTGAAGCCA CACAGTGATA TTGATTTGCT GGTTACGGTG ACCGTAAGGC 
     4741 TTGATGAAAC AACGCGGCGA GCTTTGATCA ACGACTTTTG GAAACTTCGG CTTCCCCTGG 
     4801 AGAGAGCGAG ATTCTCCGCG CTGTAGAAGT CACCATTGTT GTGCACGACG ACATCATTCC 
     4861 GTGGCGTTAT CCAGCTAAGC GCGAACTGCA ATTTGGAGAA TGGCAGCGCA ATGACATTCT 
     4921 TGCAGGTATC TTCGAGCCAG CCACGATCGA CATTGATCTG GCTATCTTGC TGACAAAAGC 
     4981 AAGAGAACAT AGCGTTGCCT TGGTAGGTCC AGCGGCGGAG GAACTCTTTG ATCCGGTTCC 
     5041 TGAACAGGAT CTATTTGAGG CGCTAAATGA AACCTTAACG CTATGGAACT CGCCGCCCGA 
     5101 CTGGGCTGGC GATGAGCGAA ATGTAGTGCT TACGTTGTCC CGCATTTGGT ACAGCGCAGT 
     5161 AACCGGCAAA ATCGCGCCGA AGGATGTCGC TGCCGACTGG GCAATGGAGC GCCTGCCGGC 
     5221 CCAGTATCAG CCCGTCATAC TTGAAGCTAG ACAGGCTTAT CTTGGACAAG AAGAAGATCG 
     5281 CTTGGCCTCG CGCGCAGATC AGTTGGAAGA ATTTGTCCAC TACGTGAAAG GCGAGATCAC 
     5341 CAAGGTAGTC GGCAAATAAT GTCTAACAAT TCGTTCAAGC CGACGCCGCT TCGCGGCGCG 
     5401 GCTTAACTCA AGCGTTAGAT GCACTAAGCA CATAATTGCT CACAGCCAAA CTATCAGGTC 
     5461 AAGTCTGCTT TTATTATTTT TAAGCGTGCA TAATAAGCCC TACACAAATT GGGAGATATA 
     5521 TCATGAAAGG CTGGCTTTTT CTTGTTATCG CAATAGTTGG CGAAGTAATC GCAACATCCG 
     5581 CATTAAAATC TAGCGAGGGC TTTACTAAGC TGATCCGGTG GATGACCTTT TGAATGACCT 
     5641 TTAATAGATT ATATTACTAA TTAATTGGGG ACCCTAGAGG TCCCCTTTTT TATTTTAAAA 
     5701 ATTTTTTCAC AAAACGGTTT ACAAGCATAC TAGAGGATCG GCGGCCGCGG ATCTGGGCCG 
     5761 CGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
     5821 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
     5881 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGCAGA TCAATTCGCG CGCGAAGGCG 
     5941 AAGCGGCATG CATTTACGTT GACACCATCG AATGGTGCAA AACCTTTCGC GGTATGGCAT 
     6001 GATAGCGCCC GGAAGAGAGT CAATTCAGGG TGGTGAATGT GAAACCAGTA ACGTTATACG 
     6061 ATGTCGCAGA GTATGCCGGT GTCTCTTATC AGACCGTTTC CCGCGTGGTG AACCAGGCCA 
     6121 GCCACGTTTC TGCGAAAACG CGGGAAAAAG TGGAAGCGGC GATGGCGGAG CTGAATTACA 
     6181 TTCCCAACCG CGTGGCACAA CAACTGGCGG GCAAACAGTC GTTGCTGATT GGCGTTGCCA 
     6241 CCTCCAGTCT GGCCCTGCAC GCGCCGTCGC AAATTGTCGC GGCGATTAAA TCTCGCGCCG 
     6301 ATCAACTGGG TGCCAGCGTG GTGGTGTCGA TGGTAGAACG AAGCGGCGTC GAAGCCTGTA 
     6361 AAGCGGCGGT GCACAATCTT CTCGCGCAAC GCGTCAGTGG GCTGATCATT AACTATCCGC 
     6421 TGGATGACCA GGATGCCATT GCTGTGGAAG CTGCCTGCAC TAATGTTCCG GCGTTATTTC 
     6481 TTGATGTCTC TGACCAGACA CCCATCAACA GTATTATTTT CTCCCATGAA GACGGTACGC 
     6541 GACTGGGCGT GGAGCATCTG GTCGCATTGG GTCACCAGCA AATCGCGCTG TTAGCGGGCC 
     6601 CATTAAGTTC TGTCTCGGCG CGTCTGCGTC TGGCTGGCTG GCATAAATAT CTCACTCGCA 
     6661 ATCAAATTCA GCCGATAGCG GAACGGGAAG GCGACTGGAG TGCCATGTCC GGTTTTCAAC 
     6721 AAACCATGCA AATGCTGAAT GAGGGCATCG TTCCCACTGC GATGCTGGTT GCCAACGATC 
     6781 AGATGGCGCT GGGCGCAATG CGCGCCATTA CCGAGTCCGG GCTGCGCGTT GGTGCGGATA 
     6841 TCTCGGTAGT GGGATACGAC GATACCGAAG ACAGCTCATG TTATATCCCG CCGTTAACCA 
     6901 CCATCAAACA GGATTTTCGC CTGCTGGGGC AAACCAGCGT GGACCGCTTG CTGCAACTCT 
     6961 CTCAGGGCCA GGCGGTGAAG GGCAATCAGC TGTTGCCCGT CTCACTGGTG AAAAGAAAAA 
     7021 CCACCCTGGC GCCCAATACG CAAACCGCCT CTCCCCGCGC GTTGGCCGAT TCATTAATGC 
     7081 AGCTGGCACG ACAGGTTTCC CGACTGGAAA GCGGGCAGTG AGCGCAACGC AATTAATGTA 
     7141 AGTTAGCGCG AATTGATCTG GTTTGACAGC TTATCATCGA CTGCACGGTG CACCAATGCT 
     7201 TCTGGCGTCA GGCAGCCATC GGAAGCTGTG GTATGGCTGT GCAGGTCGTA AATCACTGCA 
     7261 TAATTCGTGT CGCTCAAGGC GCACTCCCGT TCTGGATAAT GTTTTTTGCG CCGACATCAT 
     7321 AACGGTTCTG GCAAATATTC TGAAATGAGC TGCCCGCGAA ATTAATACGA CTCACTATAG 
     7381 Gggaattgtg agcggataac aattcccctc tagaaataat tttgtttaac tttaagaagg 
     7441 agatataccA TGGCTTCCAT TATTGGTAGC GGCTTTTTGA TCATTGCACC ACTGCTGCAT 
     7501 TCGGTAATGG GGAAATGGGC TCTGCTTGGA ATAGTGTTGT TGTCCATTCT GGCATATGCG 
     7561 CTGGGGTCGG TTATTCGCTT CAATATACGC CATGCAGAAC CTGAGCTAGC TAGCAATCAA 
     7621 CAAAGCAGTA TTGTGACGCT TGAAAAAGCA AGTCAATGGG CGCTTGGTGC GGCATATGCC 
     7681 ATTTCCGTGG CGTTTTATAT TAGTTTGTTT GCAGCGTTTG TTTTTGATCG TTTATCAATC 
     7741 TCTGATACGA CGTACATCAA ACTGTTTACC AGTGGGTTGC TTGTCATCAT TACGGTGGTC 
     7801 GCTTGGCTCC GTGGTGCTAG GGGGCTAGAG ACCATTGAGC TATTCGCCGT GACAATAAAG 
     7861 TTGGCTATTA TAGTAGGTGT GCTCGCAGCG CTGGCAACCT ACGACATACA AGTACAAAGT 
     7921 GCTTGGTTTC AACATGAAGC GATACAGGCA TTGAGCCATT TTGAAACTGT TAGCATGCTC 
     7981 GCAGGCATGC TCATGGTAAC GCAAGGGTTC GAGACAACCC GTTTTATGGG GAATAACTAC 
     8041 ACGCCAGAAC AGCGCATTAA AGCGAGTCGT TATGCTCAGT GGATCGCTAT TTTTCTCTAT 
     8101 GTTGTTTTTA TCGGTCTAAC GTGTCCTATT TTTCTGGATT TTCCGATCAC GGAATTAAAC 
     8161 GAAACAACGA TTAGCTACAC CCTAGGGCAA GCAATATGGG TATTGCCGAT TTTATTACTG 
     8221 GTTGCCGCCA CGGCAAGTCA ATTAAGTGCA GCATTAGCCG ATACTATCGG TGGCGGAGGC 
     8281 CTCTTAAAAG AGCTTTTCCA TTTACCTATC TCCCCGCAAT TTTACTACGT TTTAGTCATC 
     8341 GCCATCGCAG GTATATTAGT TTGGTCATCC AACGTATTTG AAATTATTAA TCTCGCTTCA 
     8401 AAAGGGTTTG CACTTTATTA CCTGATCCAA ACAATAATCG CGGTCAAACT CGTGATGCGT 
     8461 CAAAGCACAG GTCAACGCAT TAGGTCAACA AAATTACTTG GTCTATCGGT GATCGTTCTC 
     8521 TGTTTATTCT TTGTGATTGG CTGGTCAATT CCAGCACCTC ATAGCTAATA AGGAAAATAC 
     8581 CGATGCTATC AGTAGAAACT ACACCACCAA TTGACCAAAT CAAAAACGCG GCTAAGCGCT 
     8641 ACGCTATCAT TGGTGTTGGA AATCTATTGC AGCGAGATGA TGGCGTTGGT GTGCACGCGG 
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     8701 TTCGTGCTAT GCAACCCCTG CTAAAGTCTT ATTCAAATGT ATCTTGCATT GACGCTGGGA 
     8761 CACTGAGCTA TGAACTTTTG GAGTGGGTTG CGAGTTCCGA TCATACGATA GTCATCGACG 
     8821 CGGCTTATAT GCGCTGTCCG CCTGGCACGG TGAGAGTGTT TGAGAACGAG GCAATTGCGG 
     8881 ATCAGTTTCA GCAAGCGACG ACCCATTCCG TTCACCAGAT CACGTTACGC GACACATTGT 
     8941 TGACCAGCCA AACGTTATAT TCAAAACCTT CTGCGGTGAC GTTAATTGGC GTAGAGCCGG 
     9001 AGGCGATTGA GTGGGGAACC TCTTTGAGTC CAAAGGTAAA TGCAGCGCTA TCATCGATCA 
     9061 TGGATATCGC ATTTGCTTGC TTATCAGGCG ACAACGTTCA GACCTATAAA CCGGCAACCC 
     9121 AAAAGGAGGC ACGATGACCG AAGAACTCAT TTTTATGACA TCAAATGCTG ATAAAACGGG 
     9181 CAACGTAATG CCGCTTTTGC ATCAGATACG TCATGCGTTG TCTCAGTTAA TTGAACGACA 
     9241 AGAACAAACC ACGATTGATC TGCGACGATT GCCTTTAAGC GCTAGCGAAG AAGCGCAGTT 
     9301 AGAAGCTTTT CTTGGGCATG GAGAGGTTAA AGCTGATATT CAGGCGCTGG GTGATACGGT 
     9361 GCTAATCGAA TCACGCTACG CAGGCGTTTG GCTTGAAATT CACTATAACG AAGATGTGGA 
     9421 GATCATGGGC AAATACGTTC ATATCTGTAC CTGTCCACCA ATCATAAAAT CTCAGCCAGA 
     9481 AGATATGGTG TTATCGCTCA GCAATATAGT GTCTGACATC CATTCGTTGT CTCATCAATC 
     9541 TTCTGATGAA ACGGCTAAGG AGGATTGAAA TGGCGCTACC AACATTAAAC AAGCAGTTAC 
     9601 AAGCGTCCGG TATCTCAAGA CGCACATTTC TTAAGTTTTG CGCTACAACG GCGTCTTTAC 
     9661 TGGCATTGCC GCAAAGCGCT GTTGCCGATT TGGCGACTGC CCTTGGCAAT GCGAGAAGAC 
     9721 CCTCTGTGAT TTGGTTGCCC TTTCAAGAGT GCACAGGGTG TACCGAAGCA ATATTGCGCT 
     9781 CTCATGCTCC CACATTGGAA AGCCTTATTT TCGATCATAT TTCGTTGGAT TATCAGCATA 
     9841 CGATAATGGC TGCTGCGGGA GAGCAAGCTG AAGACGCTAG GCGTGCGGCG ATGAACGCGC 
     9901 ACAAAGGGCA ATATTTGTTG TTGGTTGATG GTTCGGTTCC GGTGGGTAAC CCAGGATACT 
     9961 CAACGATCAG TGGCATGAGT AATGTCGATA TGCTGAGAGA ATCGGCAAAA GATGCTGCGG 
    10021 GTATTATTGC CATCGGTACC TGCGCGTCTT TTGGCGGGAT CCCTAAAGCA AACCCAAATC 
    10081 CGACGGGGGC AGTGGCAGTA AGCGACATTA TTACAGACAA GCCAATCGTA AACATTTCAG 
    10141 GCTGTCCGCC ACTGCCTATC GCGATTACAG CTGTGTTGGT TCATTACCTG ACGTTTAAGC 
    10201 GTTTCCCTGA TCTCGACGAA TTACAACGCC CACTCGCTTT TTTTGGTCAA AGCATCTGTC 
    10261 ACAGATGTTA TCGACGCCCA TTTTTTGAAC AACGTAAATT TGCAAAATCG TTTGGGGCAA 
    10321 AAAATGGGTG GTGTTTGTTC AAACTTGGTT GTAAAGGGCC CCAAACCTTT AACGCATGTG 
    10381 CAACGGTTAA ATGGAATCAA GGCACGAGTT TTTGTATCGA ATCTGGCCAT CCGTGTCTTG 
    10441 GTTGCTCTGA GCCCGATTTC TGGGATAAAA GCAGCTTTTA CCAAGCCTTG GGTCCATGGG 
    10501 AGTGGTACAA ATCCAAACCC GGCAAAGGTG CACAGAAGCA TGCTGGGAAA AACTCATAAG 
    10561 ATAATAGGCA AGGCTCATGG AAAATACAGC AAGTAACAAC CGGTTAGTCG TCGATCCTAT 
    10621 CACTCGAATT GAAGGGCATC TTCGAATAGA AGCTGAAATG GATGGGAATA CCATCAAACA 
    10681 GGCGTTCTCA TCAGGCACGT CTGTTCGGGG AATTGAACTG ATTTTACAAG GCAGAGATCC 
    10741 GCGTGACGCT TGGGCTTTTG CGCAACGTAT CTGTGGCGTC TGCACGCTGG TGCATGGTAT 
    10801 GGCATCGGTG CGTGCTGTCG AAGATGCAAT TAGAAAAGCT TGGCGGTCAA ACGCAAAATT 
    10861 AGGGGTTGCC ATTGGAAAGC CCTCCATGAC ATCTATGCCA AAAGGACCGA TGCAACATGG 
    10921 TAAAAAAGGG CACCGACAGT CACGTACTTC AATAGGCGTA CTGAGTGAAG CAGAAATGGC 
    10981 TATCCCTCAA AATGCACAAC TGATAAGAAA CATCATGATT GCAACCCAAT ATGTGCATGA 
    11041 TCACGTGATG CATTTTTATC ACTTGCATGC CCTAGATTGG GTTGACGTTG TTTCTGCACT 
    11101 AGATGCAGAT CCAACGAGAA CCGCTACGCT CGCCGGTCAA TTGAGTGATT ATCCTCGTTC 
    11161 ATCGCCGGGA TATTTCAAAG ATGTGAAGCA AAAAGTCAAA ACGCTGGTTG AGTCTGGGCA 
    11221 GCTAGGGATA TTCAGTAACG CGTATTGGGG GCATCCTGGC TATAAACTGC CACCTGAAGT 
    11281 TAACTTGATG GCATTAGCAC ATTATTTAGA TGCGCTAACG TGGCAGCGTG AAGTTGTAAA 
    11341 AGTTCACACC ATATTTGGAG GGAAAAACCC TCATCCTAAT TTTGTCGTTG GCGGCGTGCC 
    11401 TTCACCGATT AATCTCAATG CGTCAACGGG TATTAACACG AGTCGATTAG TGCAACTACA 
    11461 AGATGCTATC ACGCAAATGA AGAGCTTTGT CGATCAGGTG TATTACCCCG ATATTGTGGC 
    11521 GATTGCGGGT TATTACAAAG AGTGGGGGAC ACGAGGGGAA GGGCTGGGTA ACTTTCTTAC 
    11581 CTATGGAGAC TTACCTATGA CATCAATGGA TGACCCTGAT TCTTTCTTGT TTCCACGAGG 
    11641 TGCAATACTT GGTCGAGACT TGAGTAAAGT GCATGACCTT GATCTAGATG ATCCCTCTGA 
    11701 AATTCAAGAA TTCGTCTCTT CCTCCTGGTA TCGATATAGT GGAGGGAACG CAAGTGGTTT 
    11761 ACACCCTTTT AATGGACAAA CAACACTCGA GTATACTGGT CCGAAACCGC CTTACAAGCA 
    11821 CCTAAATGTA GGGGCTGAAT ATTCATGGTT GAAAAGTCCG CGTTGGAAAG GCCATGCGAT 
    11881 GGAGGTGGGA CCGCTGGCTC GCGTGCTAAT GATGTATGCT AAAAAAGATG CCGCTGCGCA 
    11941 AGACATCGTT AATCGATCTC TTTCTATCTT GGATTTAGAG ACCTCTGCAC TTTTCTCCAC 
    12001 ACTCGGTAGG ACGCTCGCCA GAGCAGTGGA AACAAAAATT GTGGTTAACC AGCTACAGTC 
    12061 TTGGTATGAC CAACTATTGG ATAATATCGC AAAGGGCGAT ACCGATACGT TTAACCCTCT 
    12121 GTATTTTGAC CCTACCAATT GGCCAATTAA AGGCCAGGGG GTAGGCGTGA TGGAAGCGCC 
    12181 TCGTGGCGCG TTGGGGCATT GGTTGGTCAT GCAAAATGGC AAAATTGAGA ATTACCAATG 
    12241 TGTCGTGCCT ACGACATGGA ACGCTGGACC TCGAGATCCC AACTCACAGG CAGGTGCTTA 
    12301 TGAAGCCGCT CTGCAAGATA AACATACGCT ACATGATCCT GACCAACCTT TAGAGATTTT 
    12361 GCGAACACTT CATAGTTTTG ACCCCTGCTT AGCATGTGCC GTGCACGTAA TGGACGAAAC 
    12421 AGGGGAAGAG CGTTTGCGTC TAAAAGTTCG TTAACCTTAC TTGAGGAATA TTATGAAAAT 
    12481 CAAAAATAGT ATTAGAAAGT CAGTTACTTC TTTAATTGCC TTTTTTTACC TGGTGGTAGG 
    12541 TTCACCCGTT AGTTATGCGC ACCCGGGTCA TCAAGGCGAT CATTCACTAC TTTTGGGATC 
    12601 GCTGGTGTCA ACAATCGTGC TTGTCACCGT TGCGCTGTTT ATTTATCGAG CTAGAGCAAG 
    12661 TAGGCCCTAT CAACGGGTAA AACAGTAATG TGTCTCGCTA TCCCCATGAA AGTCATTGCA 
    12721 ATTAAAGGCT TTAACGCAAC GTGTGAAGCG AAAGGTGTCT CTCGCGAGGT GAGTTTACAT 
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    12781 TTAGTGCAAG GGCTAGAGGT CAAAGTTGGC GACTATGTGA TGGTACATGT TGGTTATGCT 
    12841 CTCCAAGTGA TCACCTATGA TGAAGCGCAG GTGACATGGG AGATGCTCGA TCAGGTCATT 
    12901 GCTTACGATG CATGAAATTA GTCTTTGCTA TAGCTTGCTT GACACAGTCG CTGTTCACCA 
    12961 GCGAGCAAAC ATGAATAAGT CTGTCAGTCT GGTTCACGTC AAAGTCGGCC CACTGTCAGG 
    13021 TGTTGAGCCT GACTTGCTGC ACCATGCGTT CTTGGCGTGT AGAACTCACA CCATTGGCGA 
    13081 TCAGGCAACG CTTAGAATTG ACACAAGCGC TATCAAGATA CGCTGTAAAT TGTGTGGCGA 
    13141 ATTCAGCCGA GTTTCGGTGA ATAGCATCCT ATGTGCAAGT TGCGGTGCTT GGCAAACCGA 
    13201 CCTCATTGAG GGCGATGAAT TTATATTGCA ACGAATAGAG TTTATCGCAC CTGACAATTT 
    13261 TACAGAATCA AAGGAGAGAA AACATGTGCG GTAACTGTGG TTGCGAAACG CAAGTAAAAT 
    13321 CAGAGAAAAC TGACAAGCCA TCAGCAAATA TCGTTGAGGT TCACGCAAAT TTAAAAAGCA 
    13381 ACAATGACAA CCAAGCGATA GCAAACCGTG CTTTATTTGA CGCACATAAT GTACTAGTGA 
    13441 TTAATTTGAT GTCATCCCCA GGCAGTGGAA AAACCAGGCT ACTCGAAGAA ACGATACGTG 
    13501 CGCTTAAGTC GCAATACGCG ATGGCGGTGA TTGAAGGCGA CCTCGAAACT GAAAATGACG 
    13561 CAAATAGAAT TAGACGTCAT GGTGTGCAGG CGGAGCAAAT CGCCACGGGC CAAGGGTGTC 
    13621 ACTTGGACGC CAGTATGGTG CAAAAGGTAC TTGGAAGATT TAGCTTACAA AAACTAGACG 
    13681 TTTTGTTTAT AGAGAATGTT GGCAATTTGA TTTGTCCAGC GTGTTTTGAT TTAGGACAGC 
    13741 ACTTAAACAT TATTTTGCTG TCCGTACCAG AAGGTGATGA TAAGCCTGAA AAGTACCCAG 
    13801 TGATGTTTCG TGCCGCGGAC GTCATGCTTA TTTCTAAGAC CGATTACTTG CAATTTCACG 
    13861 ATGAATTCAA TGTACCTCGC GCGATTGAAT CATTTCGTAA AGTGGGCAAC GATGCGCCCG 
    13921 TTCTCGAAGT GTCTTCATTG AAAAGTCAAC ATCTAGAGCG TTGGTTTTCT TATTTTACGC 
    13981 ACGCCATTAC AGCTCATCAG TCTCAGTCGT TACAAAATAG CGGAGTCTAA AGTCTTATGT 
    14041 ACAGTGTTGA ATCGTTGCTA AGAGACATTA AGAATACCTC GCTTTCAAAA CCGTTTCGTA 
    14101 TTCTTAATGT TTGCGGTGGC CATGAGCGTG CGATTACGCG CGCTGGATTT AGAACGTTGT 
    14161 TTCAGCACAA TATTCATCTG ATACCTGGGC CAGGGTGCCC CGTTTGTATT TGCCCCGAAG 
    14221 AGGATATTGC ATACGCGATA CACTTAGCCA TTAACGAAAA TGTCGTTATC GTTAGTTTTG 
    14281 GTGACATGCT CCGCGTCCCA GTCGAACACG AAATGGGTGG CTGTAGCTCA TTGATAGACG 
    14341 CAAAAAATCA AGGGGCCGAT ATCCGTCCGA TATCTTCTCC TCAAGAAGCG GTATCTATAG 
    14401 CATTGGAAGA ACCTCGTAAG GTTATTGTGT TTTTTGCTGT TGGTTTTGAA ACGACTATGG 
    14461 CACCGATTGC AGCAACACTG CTTAATGATT TACCCAATAA CTTTAAAGTA TTATTGTCTG 
    14521 GACGACTTAC TTGGCCAGCA GTTGCCCATG TGCTTGAGAG TCAACCGAAT ACTTTTGATG 
    14581 CACTGATTGC GCCAGGCCAC GTTGCGACAA TTATGGGTAG TGAAGAATGG CAGTTTGCAA 
    14641 TCGACCATCA TAATTTGCCT GTCAGTATTG CTGGTTTTCA TCCAGAAAGT TTGCTGTTGT 
    14701 CGCTCCAAAC GCTGCTCGGT AATTGTTCAA ATAAAGTCGT CACACTGAGT AACCGCTATC 
    14761 CCGAAGTGGT AAAGCAAAAC GGCAATGCAG CAGCTAAAGC AATAATCAAT AAAGCGTTCA 
    14821 CTATCGTTGA CGCACATTGG CGAGGAATTG GTGTTATTCC TGGTTCTGGA TTTTCCTTTG 
    14881 CTTCGAGACT ATCGCACCTA GACGCCACAA ACGATTATGC GCCAGTCGAT TTCCCTTCGC 
    14941 AATGTGCGCA AAACGTTCCT GAAACCACAT CGCCCTGTGA AAAAGTGATC CTCGGAAAAA 
    15001 TGGCACCTGA TGCGTGCCCG TTTTTTGGTC AGGAATGCAA ACCAGCATCC CCTAAAGGCG 
    15061 CATGTATGGT GTCTGATGAG GGGGCTTGCC GAATTTGGTA TAGCTCTGGT GAGCGCTCGA 
    15121 TAACAAATGT TATCAAAAAG GGGAATACGC TAAAGGTGGA GATGAAGTGA TGACAACTGC 
    15181 CCGCACATAT GTTGCCAATA CGAATAAGAG TAAAACTATC GCCTATGAGT TGAACATTAC 
    15241 TGGAGTCATC CAGGGGGTTG GGTTCAGACC GTTAGTTTAC TGCTTAGCGT ATGAAAAAAG 
    15301 TATTGTTGGT TGGGTACAAA ACGACTGTGG ATGTGTGCGA ATACACGCTG AAGGCACTGA 
    15361 GCTAGACGTT GAACAATTTG TATTCGACTT ACTGAACAAT GGGTCGCTAG TTTCCATATC 
    15421 CTTGCTGGAA AAAAAGCAGG TTAAACTGAG TAATGTAGAC TCGTTCACGA TAAAAGAAAG 
    15481 CGGTCATGAT ATAGCGTGCG GGGCGATATC AATCCCCAAA GATGTCTATT TGTGTGGAGC 
    15541 GTGTAAAGCT GAGTTACTGT CAAATACTAA CCGACGTGGC ACCTATAGCT TTATCGCTTG 
    15601 CAGTAAATGT GGTCCACGAT TTTCTATGCT GCGAGCAATG CCATACGACA GAAAGAACAT 
    15661 GAGTATGTCA GCATTTCCAA TGTGTGAGTT ATGTCGTAAA GAATATCAAT CGCCAACTGA 
    15721 TAGGCGCTTT CATGCTCAAC CAATAAGCTG TCGCGTATGC GGGCCTGAAG TATTTTGTTC 
    15781 AACTGTCGGC GGGCGCGTGG TCTCGCAAGG CGATGTTGAT GTTGTAGCAA CGGTTGTCGC 
    15841 GTATTTGAAT CAAGGCAAAA TTGTCGCGTT AAAAAGTATA GGCGGTTATC ACTTGCTCTG 
    15901 TGACGCACAA AGCACTGAAG CGGTAGACCT TTTACGCCAG CGTAAAAATA GACCAGATAA 
    15961 ACCTTTCGCG GTCATGCTCC CAGAGCCTCG TGCAGACGAA ACAAGTGAGG ATTGGTTAGA 
    16021 TAAATGCGTT GCTGTAGACA GTCATCAAAG AGCGCTCTTA CTAAGCCCCG TGCGACCCAT 
    16081 TTTACTTGCA AAAAAGCAAT CGAATGTACC CATTGCAGAT AACGTAGCGC CCATGCTTCG 
    16141 TGATTTGGGG GTGATGTTGC CGTGCAGCGG ACTGCATTTA CTCATTATGC AGCAATTCAA 
    16201 TCGCCCCATG GTGGCTACGT CAGGAAATAT TTACGGTGAA CCGATGGTCA CATCGACGTC 
    16261 ATCGGCACAG CAACACCTTT CGATGTTGGC AGACATCTTC GTGCACCATA ATCGAGACAT 
    16321 TTTTCACAAA CTGGATGATT CTGTGCTGCG AACGCTTAAG TCAGGCACCA TTCCAATTCG 
    16381 CCTGGGGCGG GGTATAAGTC CGATAGAATT ATCATTGCCA TATACTGTGC AGGAACCAAT 
    16441 GCTTGCTGTT GGCGCGAATC AGAAAAATAC AGTCGCAATA GCTTTGAACA ATCGACTTAT 
    16501 CGTAACACCG CATATTGGCG ACCTCGATTC TCCGATAATG CAAGCGCACT TTGAAAAATG 
    16561 TATCAGTGAC TTTCAAGCTC TCTATCATGT TCATCCACAG CGTATTCTTT GCGATAGCCA 
    16621 TCCTGGCTAT ATCAGTTCCC GTTGGGCCAA AGGCAGTGAA CTACCGACTA CTAAAGTTTT 
    16681 ACATCACCAC GCTCATGCAT CAGCGTGGGC ATTAGCTGCT GAAATATCGA CACCAAGCTT 
    16741 GGTTTTCGTG TGGGATGGAA CGGGATTAGG CGAGAATGGC GAGATGTGGG GAGGGGAAGT 
    16801 TTTTTGTGGG ACGCCGGGCA ATTGGAAACG TGTTGCCTCA TTAGCGCCTA TGAAGTTGCA 
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    16861 AGGCGGCAAC AAGGTTCCAA ATCAACCATG GCGAAGTGCA GCATCACTAG TGTGGGGTAC 
    16921 TAATTTCACC GGCATTGATT TTAAACCATT TGATCCACAA CAATTAAGCT ACAACGCATG 
    16981 GCAAAACGAA CTCAATTGTC ATGTTAGTAG TTCAATGGGA AGACTGTTCG ACGCGGCGGC 
    17041 ATTTGCCTGC TGTGAACAGA GCGAAGTCTC TTATGAAGGG CAGGCGCCGA TGATGTTGGA 
    17101 AAGCGTTGCG TCGACGCCCT CTAAGGTTAT GCCGTTAACG TTGGTCCAGA AAAACGACGA 
    17161 ATTTATTCAA ATGGATTGGC GAACACTGGT ACCGGAACTA TTTGATTTCA AAGTGTCTCC 
    17221 TCAAACTCGT GCTGCAAATT TCCACGCTTC GTTAATTGAA ACGGTATGGG AGGTAACCCT 
    17281 ACATTGCCGT AAAAAGTTTA ATTTTGACCA CATTGGATTG GCAGGAGGCG TCTTCCAAAA 
    17341 TCGCATTTTG TGTGACGGTA TATCACAACG GTTTTTACAA TCAGACATTC CTGTGGTTAT 
    17401 TCCAAGTAGT TTGCCATTAA ACGATGCCGC AATAAGTGTT GGGCAAATCC ACGAATACTG 
    17461 TTCACGGAGG TCATAATGAA AAGCGCAGAG GGCAATAATC ATTCATCATC AGAGCCGTTG 
    17521 GGCACGGAAT CTATTCAATT AGCTCAGGGG AACGGCGGAA CACTGACAAA AAGACTCATT 
    17581 GATCATGTTT TTAAAAATAA AGCGAACAAA GATCTAGATC TGCTTCATGA TGCCGCCACA 
    17641 GTAACTTTTG ATGGTCCTTA TCTGAGTATA ACAACGGATA GCTTCGTTGT ATCCCCCCCA 
    17701 ACATTTCCAG GCGGCAATGT AGGCGCGTTG AGTGTTTACG GTACCGTCAA TGATTTAGCA 
    17761 GTCGTTGGGG CAACACCACG GTACATCAGT ACTGCATTTA TTATTGAAGA AGGCTTTTCC 
    17821 CTTTCAACAT TGAAACAAAT CGTTAATGGA ATGCATCAAG CTGCCGAAGA AACGAAGGTC 
    17881 GCCATTGTAA CAGGTGATAC GAAAGTTGTC CCGAAAGGCA GTGGTGGCGG CGTTTTTATC 
    17941 AATACAACGG GTGTTGGAGA CAGCCGAGAT GCGCCGATTT GGGATACCAG TCTTATAAAG 
    18001 GCAGGCGATC ATGTACTGGT TAGTGGTTCT GTAGGTGATC ACGGTGCGTG TGTCCTGCTT 
    18061 GCTCGCGAGG ACTATGGTTT GCAAGGTCAG CTAAAGTCTG ATTGTGGAAG CGTTGTTCCT 
    18121 CTTATTGATC CAATCAAGCA TTTGGAAGGT GTTCGTTTTG TGCGTGACCC AACTCGTGGA 
    18181 GGGTTGTCAG TATTACTCCA TGACGTTGCT AATGAAACAG GCTTCGATAT CGAGTTAATT 
    18241 GAAAATAATA TTCCGGTGCG ACCTGAAGTG GCAAGCGTGT GTGAAATATT AGGCTTTGAT 
    18301 CCGTTTGTTT TAGCGTGTGA GGGACGCATT GTTGCTGTTG TTGCCCCTGA CATAAGCGGT 
    18361 AAGGTGCTAG AACACTGGCG GAGCATTCGA AACGGGGAGC AGGCCGAACA CATTGGTGTA 
    18421 ATAGTAAAAA ACACCGAATC AAAAGGGCGC GTGACCATTG TTACGCCAAT GGGAGGAAGA 
    18481 CGTTTCATGA ATGAACTCGA AGATGAGCCG CTTCCAAGGA TCTGCTGAGA TCCTGGCCTC 
    18541 TAAACGGGTC TTGAGGGGTT TTTTGCTGAA AGGAGGAACT ATATCCGGAT ATCCACAGGA 
    18601 CGGGTGTGGT CGCCATGATC GCGTAGTCGA TAGTGGCTCC AAGTAGCGAA GCGAGCAGGA 
    18661 CTGGGCGGCG GCCAAAGCGG TCGGACAGTG CTCCGAG 
// 
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ORIGIN 
        1 CGAGCTTCTG GAGCAGGAAG ATGTCGCGGG CATTAGCACC AGCGGTCTGC CAAGCCTCCG 
       61 CCAGCCGTTG GGTCCCTTCC GCTTGAGCTT TTCCATCTTC GACGATACGG GCGGCGGCCC 
      121 CCCGCGCTTC CGCGATCGCC CGTTTACAAG CTGCCTCAGC TGGGGCGATC ACATCGGCTT 
      181 GAAGTTGCTG CTGCACCTGT TTGATCCGCT CCTGCTGCAC AGGGAGTTCT GCTTGGCTAC 
      241 GAGCGACTTC GGTAGCAATG TCCGCTTCAG CTTCGGCCAC CACCGCTTCG CGCCGCGTCA 
      301 ACGCATCCTG AATCCGGCGC TCGGCCTCGG CTTGGGCGAT CGCTACATCG CGATCGATCC 
      361 GACGCAGGGC CGTGATCTTG TCATTTTCGG CCGTTTGGAT CGCAGAGGCA GCCTGGGCAT 
      421 CGGCTTCAGC AATTCGGGCA TCTCGCTGCA GATCAGCCCG CTGCTTGCGT CCACTAGCCG 
      481 AGAGATAACC GACCTCATCG GAAATGTTCT GGACTTGCAG CGTATCGAGG ACTAGACCCA 
      541 GCTGCTCAAG GTCATCCTCC GCCTCTTCCA GCAGACTTTT GGCAAAGGCA ATTTTGTCCT 
      601 CGTTGATCTG CTCCGGCGTG AGGCTGGCTA AAACACCACG CAAGTTGCCT TCGAGGGTCT 
      661 CCTTGGCAAT TTGCTCGATT TCCTTACGGT TTTTGCCAAG CAGCCGCTCG ATCGCGTTGT 
      721 GGATGGTCGG TTCTTCCCCA GCAATCTTGA TATTGGCAAC GCCTTCAACA GTCAGGGGAA 
      781 TGCCGCCCTT GGAGAAGGCA TTGGAAACGC GCAACTCAAT GATCATGTTG GTCAGATCCA 
      841 TGCGGAGCGC TTTTTCCAGC AGAGGTACCC GCAGGCTGCT GCCGCCCTTG ACCAAGCGAT 
      901 AGCCAACTCG GCGGCCATCA CTACTGCGGC GACTACTGCC AGCAAAGATC AAAATTTCAC 
      961 TGGGTTGGCA GATGTAGTAG AGATTGCGCA GGACTAAGCT GCCAGCCCCG GCGACTCACC 
     1021 AGTCACAGAA AAGCATCTTA CGGATGGCAT GACAGTAAGA GAATTATGCA GTGCTGCCAT 
     1081 AACCATGAGT GATAACACTG CGGCCAACTT ACTTCTGACA ACGATCGGAG GACCGAAGGA 
     1141 GCTAACCGCT TTTTTGCACA ACATGGGGGA TCATGTAACT CGCCTTGATC GTTGGGAACC 
     1201 GGAGCTGAAT GAAGCCATAC CAAACGACGA GCGTGACACC ACGATGCCTG CAGCAATGGC 
     1261 AACAACGTTG CGCAAACTAT TAACTGGCGA ACTACTTACT CTAGCTTCCC GGCAACAATT 
     1321 AATAGACTGG ATGGAGGCGG ATAAAGTTGC AGGACCACTT CTGCGCTCGG CCCTTCCGGC 
     1381 TGGCTGGTTT ATTGCTGATA AATCTGGAGC CGGTGAGCGT GGGTCTCGCG GTATCATTGC 
     1441 AGCACTGGGG CCAGATGGTA AGCCCTCCCG TATCGTAGTT ATCTACACGA CGGGGAGTCA 
     1501 GGCAACTATG GATGAACGAA ATAGACAGAT CGCTGAGATA GGTGCCTCAC TGATTAAGCA 
     1561 TTGGTAACTG TCAGACCAAG TTTACTCATA TATACTTTAG ATTGATTTAA AACTTCATTT 
     1621 TTAATTTAAA AGGATCTAGG TGAAGATCCT TTTTGATAAT CTCATGACCA AAATCCCTTA 
     1681 ACGTGAGTTT TCGTTCCACT GAGCGTCAGA CCCCGTAGAA AAGATCAAAG GATCTTCTTG 
     1741 AGATCCTTTT TTTCTGCGCG TAATCTGCTG CTTGCAAACA AAAAAACCAC CGCTACCAGC 
     1801 GGTGGTTTGT TTGCCGGATC AAGAGCTACC AACTCTTTTT CCGAAGGTAA CTGGCTTCAG 
     1861 CAGAGCGCAG ATACCAAATA CTGTCCTTCT AGTGTAGCCG TAGTTAGGCC ACCACTTCAA 
     1921 GAACTCTGTA GCACCGCCTA CATACCTCGC TCTGCTAATC CTGTTACCAG TGGCTGCTGC 
     1981 CAGTGGCGAT AAGTCGTGTC TTACCGGGTT GGACTCAAGA CGATAGTTAC CGGATAAGGC 
     2041 GCAGCGGTCG GGCTGAACGG GGGGTTCGTG CACACAGCCC AGCTTGGAGC GAACGACCTA 
     2101 CACCGAACTG AGATACCTAC AGCGTGAGCT ATGAGAAAGC GCCACGCTTC CCGAAGGGAG 
     2161 AAAGGCGGAC AGGTATCCGG TAAGCGGCAG GGTCGGAACA GGAGAGCGCA CGAGGGAGCT 
     2221 TCCAGGGGGA AACGCCTGGT ATCTTTATAG TCCTGTCGGG TTTCGCCACC TCTGACTTGA 
     2281 GCGTCGATTT TTGTGATGCT CGTCAGGGGG GCGGAGCCTA TGGAAAAACG CCAGCAACGC 
     2341 GGCCTTTTTA CGGTTCCTGG CCTTTTGCTG GCCTTTTGCT CACATGTTCT TTCCTGCGTT 
     2401 ATCCCCTGAT TCTGTGGATA ACCGTATTAC CGCCTTTGAG TGAGCTGATA CCGCTCGCCG 
     2461 CAGCCGAACG ACCGAGCGCA GCGAGTCAGT GAGCGAGGAA GCGGAAGAGC GCCTGATGCG 
     2521 GTATTTTCTC CTTACGCATC TGTGCGGTAT TTCACACCGC ATATGGTGCA CTCTCAGTAC 
     2581 AATCTGCTCT GATGCCGCAT AGTTAAGCCA GTATACACTC CGCTATCGCT ACGTGACTGG 
     2641 GTCATGGCTG CGCCCCGACA CCCGCCAACA CCCGCTGACG CGCCCTGACG GGCTTGTCTG 
     2701 CTCCCGGCAT CCGCTTACAG ACAAGCTGTG ACCGTCTCCG GGAGCTGCAT GTGTCAGAGG 
     2761 TTTTCACCGT CATCACCGAA ACGCGCGAGG CAGGATATCC GGCAGCCGGC GGAGCGCTGC 
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     2821 TTTCTTGGCA AGCGGTCGCC AGCCCCAACG CCAGGGCTGC CAGCCCGAAA CAGCGGGGCA 
     2881 AGGCAGCTTG GAAGGGCGAT CGCAGCACGG GCATGGCAAT GTCTCTCTGA AGGAATGCAG 
     2941 ACCTTATTCG TACAGCCAGG GTTGAATCGT GGGGGTCCAA TCACTTAGCT CTGCTGGGCT 
     3001 AAACCAGAGA GCAATTTCCT GTTGTGCTGT TTCGATTGCA TCCGAGCCAT GGATGATGTT 
     3061 GCGGCCAATA TTGACACCAA AATCACCACG GATGGTGCCC GGTTCTGCCG TCAGCGGATT 
     3121 GGTAGCGCCG ATCAACTTGC GAGCAGCCGC CACAACGCCT TCGCCTTCCA AGACGATCGC 
     3181 CACGATCGGC CCAGAGGTGA TGAACTCGAC GAGGCCATTG AAGAAGGGGC GCTCGCGGTG 
     3241 GACAGCATAG TGCTGTTCGG CCAGCTCGCG ACTGGGCTTC AGCTGCTTTA GGCCCACCAG 
     3301 TTTGAAGCCT TTTTGCTCAA AGCGGCCGAT GATCGTACCG ACCAAACCCC GCTGAACGCC 
     3361 ATCGGGCTTG ATGGCAATAA ATGTGCGTTC CACAGACATC TAGATAGTCC TCAAGACGAG 
     3421 GCAAGCATTG AGCTTGCCTT CCTATGGTTC GGGATCACTG GGATTCTTGA CAAGCGATCG 
     3481 CGGTCACATC GCTATCTCTT AGGACTTCGC AGCGGGCGAG TCGGATTGAC CCGGTAGGGA 
     3541 TTTCGCCAGA TCAATGCCCG TGGTTTGTTT CAGCTTCTCC AGCAAGCTAG CGATTTGGGT 
     3601 AGCGCTGCCT TCCCCTTCGC CAATCACAGT GATCGACTCC ACGTCGATAT CTGGCACGGT 
     3661 GCCTGAAAGC GTGACGAGCA GGGACTCGAA GCTTGCATGC CTGCAGGTCG ACTCTAGAGC 
     3721 TTTATGCTTG TAAACCGTTT TGTGAAAAAA TTTTTAAAAT AAAAAAGGGG ACCTCTAGGG 
     3781 TCCCCAATTA ATTAGTAATA TAATCTATTA AAGGTCATTC AAAAGGTCAT CCACCGGATC 
     3841 AATTCCCCTG CTCGCGCAGG CTGGGTGCCA AGCTCTCGGG TAACATCAAG GCCCGATCCT 
     3901 TGGAGCCCTT GCCCTCCCGC ACGATGATCG TGCCGTGATC GAAATCCAGA TCCTTGACCC 
     3961 GCAGTTGCAA ACCCTCACTG ATCCGCATGC CCGTTCCATA CAGAAGCTGG GCGAACAAAC 
     4021 GATGCTCGCC TTCCAGAAAA CCGAGGATGC GAACCACTTC ATCCGGGGTC AGCACCACCG 
     4081 GCAAGCGCCG CGACGGCCGA GGTCTTCCGA TCTCCTGAAG CCAGGGCAGA TCCGTGCACA 
     4141 GCACCTTGCC GTAGAAGAAC AGCAAGGCCG CCAATGCCTG ACGATGCGTG GAGACCGAAA 
     4201 CCTTGCGCTC GTTCGCCAGC CAGGACAGAA ATGCCTCGAC TTCGCTGCTG CCCAAGGTTG 
     4261 CCGGGTGACG CACACCGTGG AAACGGATGA AGGCACGAAC CCAGTGGACA TAAGCCTGTT 
     4321 CGGTTCGTAA GCTGTAATGC AAGTAGCGTA TGCGCTCACG CAACTGGTCC AGAACCTTGA 
     4381 CCGAACGCAG CGGTGGTAAC GGCGCAGTGG CGGTTTTCAT GGCTTGTTAT GACTGTTTTT 
     4441 TTGGGGTACA GTCTATGCCT CGGGCATCCA AGCAGCAAGC GCGTTACGCC GTGGGTCGAT 
     4501 GTTTGATGTT ATGGAGCAGC AACGATGTTA CGCAGCAGGG CAGTCGCCCT AAAACAAAGT 
     4561 TAAACATCAT GAGGGAAGCG GTGATCGCCG AAGTATCGAC TCAACTATCA GAGGTAGTTG 
     4621 GCGTCATCGA GCGCCATCTC GAACCGACGT TGCTGGCCGT ACATTTGTAC GGCTCCGCAG 
     4681 TGGATGGCGG CCTGAAGCCA CACAGTGATA TTGATTTGCT GGTTACGGTG ACCGTAAGGC 
     4741 TTGATGAAAC AACGCGGCGA GCTTTGATCA ACGACTTTTG GAAACTTCGG CTTCCCCTGG 
     4801 AGAGAGCGAG ATTCTCCGCG CTGTAGAAGT CACCATTGTT GTGCACGACG ACATCATTCC 
     4861 GTGGCGTTAT CCAGCTAAGC GCGAACTGCA ATTTGGAGAA TGGCAGCGCA ATGACATTCT 
     4921 TGCAGGTATC TTCGAGCCAG CCACGATCGA CATTGATCTG GCTATCTTGC TGACAAAAGC 
     4981 AAGAGAACAT AGCGTTGCCT TGGTAGGTCC AGCGGCGGAG GAACTCTTTG ATCCGGTTCC 
     5041 TGAACAGGAT CTATTTGAGG CGCTAAATGA AACCTTAACG CTATGGAACT CGCCGCCCGA 
     5101 CTGGGCTGGC GATGAGCGAA ATGTAGTGCT TACGTTGTCC CGCATTTGGT ACAGCGCAGT 
     5161 AACCGGCAAA ATCGCGCCGA AGGATGTCGC TGCCGACTGG GCAATGGAGC GCCTGCCGGC 
     5221 CCAGTATCAG CCCGTCATAC TTGAAGCTAG ACAGGCTTAT CTTGGACAAG AAGAAGATCG 
     5281 CTTGGCCTCG CGCGCAGATC AGTTGGAAGA ATTTGTCCAC TACGTGAAAG GCGAGATCAC 
     5341 CAAGGTAGTC GGCAAATAAT GTCTAACAAT TCGTTCAAGC CGACGCCGCT TCGCGGCGCG 
     5401 GCTTAACTCA AGCGTTAGAT GCACTAAGCA CATAATTGCT CACAGCCAAA CTATCAGGTC 
     5461 AAGTCTGCTT TTATTATTTT TAAGCGTGCA TAATAAGCCC TACACAAATT GGGAGATATA 
     5521 TCATGAAAGG CTGGCTTTTT CTTGTTATCG CAATAGTTGG CGAAGTAATC GCAACATCCG 
     5581 CATTAAAATC TAGCGAGGGC TTTACTAAGC TGATCCGGTG GATGACCTTT TGAATGACCT 
     5641 TTAATAGATT ATATTACTAA TTAATTGGGG ACCCTAGAGG TCCCCTTTTT TATTTTAAAA 
     5701 ATTTTTTCAC AAAACGGTTT ACAAGCATAC TAGAGGATCG GCGGCCGCGG ATCTGGGCCG 
     5761 CGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
     5821 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
     5881 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGCAGA TCAATTCGCG CGCGAAGGCG 
     5941 AAGCGGCATG CATTTACGTT GACACCATCG AATGGTGCAA AACCTTTCGC GGTATGGCAT 
     6001 GATAGCGCCC GGAAGAGAGT CAATTCAGGG TGGTGAATGT GAAACCAGTA ACGTTATACG 
     6061 ATGTCGCAGA GTATGCCGGT GTCTCTTATC AGACCGTTTC CCGCGTGGTG AACCAGGCCA 
     6121 GCCACGTTTC TGCGAAAACG CGGGAAAAAG TGGAAGCGGC GATGGCGGAG CTGAATTACA 
     6181 TTCCCAACCG CGTGGCACAA CAACTGGCGG GCAAACAGTC GTTGCTGATT GGCGTTGCCA 
     6241 CCTCCAGTCT GGCCCTGCAC GCGCCGTCGC AAATTGTCGC GGCGATTAAA TCTCGCGCCG 
     6301 ATCAACTGGG TGCCAGCGTG GTGGTGTCGA TGGTAGAACG AAGCGGCGTC GAAGCCTGTA 
     6361 AAGCGGCGGT GCACAATCTT CTCGCGCAAC GCGTCAGTGG GCTGATCATT AACTATCCGC 
     6421 TGGATGACCA GGATGCCATT GCTGTGGAAG CTGCCTGCAC TAATGTTCCG GCGTTATTTC 
     6481 TTGATGTCTC TGACCAGACA CCCATCAACA GTATTATTTT CTCCCATGAA GACGGTACGC 
     6541 GACTGGGCGT GGAGCATCTG GTCGCATTGG GTCACCAGCA AATCGCGCTG TTAGCGGGCC 
     6601 CATTAAGTTC TGTCTCGGCG CGTCTGCGTC TGGCTGGCTG GCATAAATAT CTCACTCGCA 
     6661 ATCAAATTCA GCCGATAGCG GAACGGGAAG GCGACTGGAG TGCCATGTCC GGTTTTCAAC 
     6721 AAACCATGCA AATGCTGAAT GAGGGCATCG TTCCCACTGC GATGCTGGTT GCCAACGATC 
     6781 AGATGGCGCT GGGCGCAATG CGCGCCATTA CCGAGTCCGG GCTGCGCGTT GGTGCGGATA 
     6841 TCTCGGTAGT GGGATACGAC GATACCGAAG ACAGCTCATG TTATATCCCG CCGTTAACCA 
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     6901 CCATCAAACA GGATTTTCGC CTGCTGGGGC AAACCAGCGT GGACCGCTTG CTGCAACTCT 
     6961 CTCAGGGCCA GGCGGTGAAG GGCAATCAGC TGTTGCCCGT CTCACTGGTG AAAAGAAAAA 
     7021 CCACCCTGGC GCCCAATACG CAAACCGCCT CTCCCCGCGC GTTGGCCGAT TCATTAATGC 
     7081 AGCTGGCACG ACAGGTTTCC CGACTGGAAA GCGGGCAGTG AGCGCAACGC AATTAATGTA 
     7141 AGTTAGCGCG AATTGATCTG GTTTGACAGC TTATCATCGA CTGCACGGTG CACCAATGCT 
     7201 TCTGGCGTCA GGCAGCCATC GGAAGCTGTG GTATGGCTGT GCAGGTCGTA AATCACTGCA 
     7261 TAATTCGTGT CGCTCAAGGC GCACTCCCGT TCTGGATAAT GTTTTTTGCG CCGACATCAT 
     7321 AACGGTTCTG GCAAATATTC TGAAATGAGC TGCCCGCGAA ATTAATACGA CTCACTATAG 
     7381 Gggaattgtg agcggataac aattcccctc tagaaataat tttgtttaac tttaagaagg 
     7441 agatataccA TGGCTTCCAT TATTGGTAGC GGCTTTTTGA TCATTGCACC ACTGCTGCAT 
     7501 TCGGTAATGG GGAAATGGGC TCTGCTTGGA ATAGTGTTGT TGTCCATTCT GGCATATGCG 
     7561 CTGGGGTCGG TTATTCGCTT CAATATACGC CATGCAGAAC CTGAGCTAGC TAGCAATCAA 
     7621 CAAAGCAGTA TTGTGACGCT TGAAAAAGCA AGTCAATGGG CGCTTGGTGC GGCATATGCC 
     7681 ATTTCCGTGG CGTTTTATAT TAGTTTGTTT GCAGCGTTTG TTTTTGATCG TTTATCAATC 
     7741 TCTGATACGA CGTACATCAA ACTGTTTACC AGTGGGTTGC TTGTCATCAT TACGGTGGTC 
     7801 GCTTGGCTCC GTGGTGCTAG GGGGCTAGAG ACCATTGAGC TATTCGCCGT GACAATAAAG 
     7861 TTGGCTATTA TAGTAGGTGT GCTCGCAGCG CTGGCAACCT ACGACATACA AGTACAAAGT 
     7921 GCTTGGTTTC AACATGAAGC GATACAGGCA TTGAGCCATT TTGAAACTGT TAGCATGCTC 
     7981 GCAGGCATGC TCATGGTAAC GCAAGGGTTC GAGACAACCC GTTTTATGGG GAATAACTAC 
     8041 ACGCCAGAAC AGCGCATTAA AGCGAGTCGT TATGCTCAGT GGATCGCTAT TTTTCTCTAT 
     8101 GTTGTTTTTA TCGGTCTAAC GTGTCCTATT TTTCTGGATT TTCCGATCAC GGAATTAAAC 
     8161 GAAACAACGA TTAGCTACAC CCTAGGGCAA GCAATATGGG TATTGCCGAT TTTATTACTG 
     8221 GTTGCCGCCA CGGCAAGTCA ATTAAGTGCA GCATTAGCCG ATACTATCGG TGGCGGAGGC 
     8281 CTCTTAAAAG AGCTTTTCCA TTTACCTATC TCCCCGCAAT TTTACTACGT TTTAGTCATC 
     8341 GCCATCGCAG GTATATTAGT TTGGTCATCC AACGTATTTG AAATTATTAA TCTCGCTTCA 
     8401 AAAGGGTTTG CACTTTATTA CCTGATCCAA ACAATAATCG CGGTCAAACT CGTGATGCGT 
     8461 CAAAGCACAG GTCAACGCAT TAGGTCAACA AAATTACTTG GTCTATCGGT GATCGTTCTC 
     8521 TGTTTATTCT TTGTGATTGG CTGGTCAATT CCAGCACCTC ATAGCTAATA AGGAAAATAC 
     8581 CGATGCTATC AGTAGAAACT ACACCACCAA TTGACCAAAT CAAAAACGCG GCTAAGCGCT 
     8641 ACGCTATCAT TGGTGTTGGA AATCTATTGC AGCGAGATGA TGGCGTTGGT GTGCACGCGG 
     8701 TTCGTGCTAT GCAACCCCTG CTAAAGTCTT ATTCAAATGT ATCTTGCATT GACGCTGGGA 
     8761 CACTGAGCTA TGAACTTTTG GAGTGGGTTG CGAGTTCCGA TCATACGATA GTCATCGACG 
     8821 CGGCTTATAT GCGCTGTCCG CCTGGCACGG TGAGAGTGTT TGAGAACGAG GCAATTGCGG 
     8881 ATCAGTTTCA GCAAGCGACG ACCCATTCCG TTCACCAGAT CACGTTACGC GACACATTGT 
     8941 TGACCAGCCA AACGTTATAT TCAAAACCTT CTGCGGTGAC GTTAATTGGC GTAGAGCCGG 
     9001 AGGCGATTGA GTGGGGAACC TCTTTGAGTC CAAAGGTAAA TGCAGCGCTA TCATCGATCA 
     9061 TGGATATCGC ATTTGCTTGC TTATCAGGCG ACAACGTTCA GACCTATAAA CCGGCAACCC 
     9121 AAAAGGAGGC ACGATGACCG AAGAACTCAT TTTTATGACA TCAAATGCTG ATAAAACGGG 
     9181 CAACGTAATG CCGCTTTTGC ATCAGATACG TCATGCGTTG TCTCAGTTAA TTGAACGACA 
     9241 AGAACAAACC ACGATTGATC TGCGACGATT GCCTTTAAGC GCTAGCGAAG AAGCGCAGTT 
     9301 AGAAGCTTTT CTTGGGCATG GAGAGGTTAA AGCTGATATT CAGGCGCTGG GTGATACGGT 
     9361 GCTAATCGAA TCACGCTACG CAGGCGTTTG GCTTGAAATT CACTATAACG AAGATGTGGA 
     9421 GATCATGGGC AAATACGTTC ATATCTGTAC CTGTCCACCA ATCATAAAAT CTCAGCCAGA 
     9481 AGATATGGTG TTATCGCTCA GCAATATAGT GTCTGACATC CATTCGTTGT CTCATCAATC 
     9541 TTCTGATGAA ACGGCTAAGG AGGATTGAAA TGGCGCTACC AACATTAAAC AAGCAGTTAC 
     9601 AAGCGTCCGG TATCTCAAGA CGCACATTTC TTAAGTTTTG CGCTACAACG GCGTCTTTAC 
     9661 TGGCATTGCC GCAAAGCGCT GTTGCCGATT TGGCGACTGC CCTTGGCAAT GCGAGAAGAC 
     9721 CCTCTGTGAT TTGGTTGCCC TTTCAAGAGT GCACAGGGTG TACCGAAGCA ATATTGCGCT 
     9781 CTCATGCTCC CACATTGGAA AGCCTTATTT TCGATCATAT TTCGTTGGAT TATCAGCATA 
     9841 CGATAATGGC TGCTGCGGGA GAGCAAGCTG AAGACGCTAG GCGTGCGGCG ATGAACGCGC 
     9901 ACAAAGGGCA ATATTTGTTG TTGGTTGATG GTTCGGTTCC GGTGGGTAAC CCAGGATACT 
     9961 CAACGATCAG TGGCATGAGT AATGTCGATA TGCTGAGAGA ATCGGCAAAA GATGCTGCGG 
    10021 GTATTATTGC CATCGGTACC TGCGCGTCTT TTGGCGGGAT CCCTAAAGCA AACCCAAATC 
    10081 CGACGGGGGC AGTGGCAGTA AGCGACATTA TTACAGACAA GCCAATCGTA AACATTTCAG 
    10141 GCTGTCCGCC ACTGCCTATC GCGATTACAG CTGTGTTGGT TCATTACCTG ACGTTTAAGC 
    10201 GTTTCCCTGA TCTCGACGAA TTACAACGCC CACTCGCTTT TTTTGGTGAA AGCATCTGTG 
    10261 ACAGATGTTA TCGACGCCCA TTTTTTGAAC AACGTAAATT TGCAAAATCG TTTGGGGCAA 
    10321 AAAATGGGTG GTGTTTGTTC CAACTTGGTT GTAAAGGGCC CCAAACCTTT AACGCATGTG 
    10381 CAACGGTTAA ATGGAATCAA GGCACGAGTT TTTGTATCGA ATCTGGCCAT CCGTGTCTTG 
    10441 GTTGCTCTGA GCCCGATTTC TGGGATAAAA GCAGCTTTTA CCAAGCCTTG GGTCCATGGG 
    10501 AGTGGTACAA ATCCAAACCC GGCAAAGGTG CACAGAAGCA TGCTGGGAAA AACTCATAAG 
    10561 ATAATAGGCA AGGCTCATGG AAAATACAGC AAGTAACAAC CGGTTAGTCG TCGATCCTAT 
    10621 CACTCGAATT GAAGGGCATC TTCGAATAGA AGCTGAAATG GATGGGAATA CCATCAAACA 
    10681 GGCGTTCTCA TCAGGCACGT CTGTTCGGGG AATTGAACTG ATTTTACAAG GCAGAGATCC 
    10741 GCGTGACGCT TGGGCTTTTG CGCAACGTAT CTGTGGCGTC TGCACGCTGG TGCATGGTAT 
    10801 GGCATCGGTG CGTGCTGTCG AAGATGCAAT TAGAAAAGCT TGGCGGTCAA ACGCAAAATT 
    10861 AGGGGTTGCC ATTGGAAAGC CCTCCATGAC ATCTATGCCA AAAGGACCGA TGCAACATGG 
    10921 TAAAAAAGGG CACCGACAGT CACGTACTTC AATAGGCGTA CTGAGTGAAG CAGAAATGGC 
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    10981 TATCCCTCAA AATGCACAAC TGATAAGAAA CATCATGATT GCAACCCAAT ATGTGCATGA 
    11041 TCACGTGATG CATTTTTATC ACTTGCATGC CCTAGATTGG GTTGACGTTG TTTCTGCACT 
    11101 AGATGCAGAT CCAACGAGAA CCGCTACGCT CGCCGGTCAA TTGAGTGATT ATCCTCGTTC 
    11161 ATCGCCGGGA TATTTCAAAG ATGTGAAGCA AAAAGTCAAA ACGCTGGTTG AGTCTGGGCA 
    11221 GCTAGGGATA TTCAGTAACG CGTATTGGGG GCATCCTGGC TATAAACTGC CACCTGAAGT 
    11281 TAACTTGATG GCATTAGCAC ATTATTTAGA TGCGCTAACG TGGCAGCGTG AAGTTGTAAA 
    11341 AGTTCACACC ATATTTGGAG GGAAAAACCC TCATCCTAAT TTTGTCGTTG GCGGCGTGCC 
    11401 TTCACCGATT AATCTCAATG CGTCAACGGG TATTAACACG AGTCGATTAG TGCAACTACA 
    11461 AGATGCTATC ACGCAAATGA AGAGCTTTGT CGATCAGGTG TATTACCCCG ATATTGTGGC 
    11521 GATTGCGGGT TATTACAAAG AGTGGGGGAC ACGAGGGGAA GGGCTGGGTA ACTTTCTTAC 
    11581 CTATGGAGAC TTACCTATGA CATCAATGGA TGACCCTGAT TCTTTCTTGT TTCCACGAGG 
    11641 TGCAATACTT GGTCGAGACT TGAGTAAAGT GCATGACCTT GATCTAGATG ATCCCTCTGA 
    11701 AATTCAAGAA TTCGTCTCTT CCTCCTGGTA TCGATATAGT GGAGGGAACG CAAGTGGTTT 
    11761 ACACCCTTTT AATGGACAAA CAACACTCGA GTATACTGGT CCGAAACCGC CTTACAAGCA 
    11821 CCTAAATGTA GGGGCTGAAT ATTCATGGTT GAAAAGTCCG CGTTGGAAAG GCCATGCGAT 
    11881 GGAGGTGGGA CCGCTGGCTC GCGTGCTAAT GATGTATGCT AAAAAAGATG CCGCTGCGCA 
    11941 AGACATCGTT AATCGATCTC TTTCTATCTT GGATTTAGAG ACCTCTGCAC TTTTCTCCAC 
    12001 ACTCGGTAGG ACGCTCGCCA GAGCAGTGGA AACAAAAATT GTGGTTAACC AGCTACAGTC 
    12061 TTGGTATGAC CAACTATTGG ATAATATCGC AAAGGGCGAT ACCGATACGT TTAACCCTCT 
    12121 GTATTTTGAC CCTACCAATT GGCCAATTAA AGGCCAGGGG GTAGGCGTGA TGGAAGCGCC 
    12181 TCGTGGCGCG TTGGGGCATT GGTTGGTCAT GCAAAATGGC AAAATTGAGA ATTACCAATG 
    12241 TGTCGTGCCT ACGACATGGA ACGCTGGACC TCGAGATCCC AACTCACAGG CAGGTGCTTA 
    12301 TGAAGCCGCT CTGCAAGATA AACATACGCT ACATGATCCT GACCAACCTT TAGAGATTTT 
    12361 GCGAACACTT CATAGTTTTG ACCCCTGCTT AGCATGTGCC GTGCACGTAA TGGACGAAAC 
    12421 AGGGGAAGAG CGTTTGCGTC TAAAAGTTCG TTAACCTTAC TTGAGGAATA TTATGAAAAT 
    12481 CAAAAATAGT ATTAGAAAGT CAGTTACTTC TTTAATTGCC TTTTTTTACC TGGTGGTAGG 
    12541 TTCACCCGTT AGTTATGCGC ACCCGGGTCA TCAAGGCGAT CATTCACTAC TTTTGGGATC 
    12601 GCTGGTGTCA ACAATCGTGC TTGTCACCGT TGCGCTGTTT ATTTATCGAG CTAGAGCAAG 
    12661 TAGGCCCTAT CAACGGGTAA AACAGTAATG TGTCTCGCTA TCCCCATGAA AGTCATTGCA 
    12721 ATTAAAGGCT TTAACGCAAC GTGTGAAGCG AAAGGTGTCT CTCGCGAGGT GAGTTTACAT 
    12781 TTAGTGCAAG GGCTAGAGGT CAAAGTTGGC GACTATGTGA TGGTACATGT TGGTTATGCT 
    12841 CTCCAAGTGA TCACCTATGA TGAAGCGCAG GTGACATGGG AGATGCTCGA TCAGGTCATT 
    12901 GCTTACGATG CATGAAATTA GTCTTTGCTA TAGCTTGCTT GACACAGTCG CTGTTCACCA 
    12961 GCGAGCAAAC ATGAATAAGT CTGTCAGTCT GGTTCACGTC AAAGTCGGCC CACTGTCAGG 
    13021 TGTTGAGCCT GACTTGCTGC ACCATGCGTT CTTGGCGTGT AGAACTCACA CCATTGGCGA 
    13081 TCAGGCAACG CTTAGAATTG ACACAAGCGC TATCAAGATA CGCTGTAAAT TGTGTGGCGA 
    13141 ATTCAGCCGA GTTTCGGTGA ATAGCATCCT ATGTGCAAGT TGCGGTGCTT GGCAAACCGA 
    13201 CCTCATTGAG GGCGATGAAT TTATATTGCA ACGAATAGAG TTTATCGCAC CTGACAATTT 
    13261 TACAGAATCA AAGGAGAGAA AACATGTGCG GTAACTGTGG TTGCGAAACG CAAGTAAAAT 
    13321 CAGAGAAAAC TGACAAGCCA TCAGCAAATA TCGTTGAGGT TCACGCAAAT TTAAAAAGCA 
    13381 ACAATGACAA CCAAGCGATA GCAAACCGTG CTTTATTTGA CGCACATAAT GTACTAGTGA 
    13441 TTAATTTGAT GTCATCCCCA GGCAGTGGAA AAACCAGGCT ACTCGAAGAA ACGATACGTG 
    13501 CGCTTAAGTC GCAATACGCG ATGGCGGTGA TTGAAGGCGA CCTCGAAACT GAAAATGACG 
    13561 CAAATAGAAT TAGACGTCAT GGTGTGCAGG CGGAGCAAAT CGCCACGGGC CAAGGGTGTC 
    13621 ACTTGGACGC CAGTATGGTG CAAAAGGTAC TTGGAAGATT TAGCTTACAA AAACTAGACG 
    13681 TTTTGTTTAT AGAGAATGTT GGCAATTTGA TTTGTCCAGC GTGTTTTGAT TTAGGACAGC 
    13741 ACTTAAACAT TATTTTGCTG TCCGTACCAG AAGGTGATGA TAAGCCTGAA AAGTACCCAG 
    13801 TGATGTTTCG TGCCGCGGAC GTCATGCTTA TTTCTAAGAC CGATTACTTG CAATTTCACG 
    13861 ATGAATTCAA TGTACCTCGC GCGATTGAAT CATTTCGTAA AGTGGGCAAC GATGCGCCCG 
    13921 TTCTCGAAGT GTCTTCATTG AAAAGTCAAC ATCTAGAGCG TTGGTTTTCT TATTTTACGC 
    13981 ACGCCATTAC AGCTCATCAG TCTCAGTCGT TACAAAATAG CGGAGTCTAA AGTCTTATGT 
    14041 ACAGTGTTGA ATCGTTGCTA AGAGACATTA AGAATACCTC GCTTTCAAAA CCGTTTCGTA 
    14101 TTCTTAATGT TTGCGGTGGC CATGAGCGTG CGATTACGCG CGCTGGATTT AGAACGTTGT 
    14161 TTCAGCACAA TATTCATCTG ATACCTGGGC CAGGGTGCCC CGTTTGTATT TGCCCCGAAG 
    14221 AGGATATTGC ATACGCGATA CACTTAGCCA TTAACGAAAA TGTCGTTATC GTTAGTTTTG 
    14281 GTGACATGCT CCGCGTCCCA GTCGAACACG AAATGGGTGG CTGTAGCTCA TTGATAGACG 
    14341 CAAAAAATCA AGGGGCCGAT ATCCGTCCGA TATCTTCTCC TCAAGAAGCG GTATCTATAG 
    14401 CATTGGAAGA ACCTCGTAAG GTTATTGTGT TTTTTGCTGT TGGTTTTGAA ACGACTATGG 
    14461 CACCGATTGC AGCAACACTG CTTAATGATT TACCCAATAA CTTTAAAGTA TTATTGTCTG 
    14521 GACGACTTAC TTGGCCAGCA GTTGCCCATG TGCTTGAGAG TCAACCGAAT ACTTTTGATG 
    14581 CACTGATTGC GCCAGGCCAC GTTGCGACAA TTATGGGTAG TGAAGAATGG CAGTTTGCAA 
    14641 TCGACCATCA TAATTTGCCT GTCAGTATTG CTGGTTTTCA TCCAGAAAGT TTGCTGTTGT 
    14701 CGCTCCAAAC GCTGCTCGGT AATTGTTCAA ATAAAGTCGT CACACTGAGT AACCGCTATC 
    14761 CCGAAGTGGT AAAGCAAAAC GGCAATGCAG CAGCTAAAGC AATAATCAAT AAAGCGTTCA 
    14821 CTATCGTTGA CGCACATTGG CGAGGAATTG GTGTTATTCC TGGTTCTGGA TTTTCCTTTG 
    14881 CTTCGAGACT ATCGCACCTA GACGCCACAA ACGATTATGC GCCAGTCGAT TTCCCTTCGC 
    14941 AATGTGCGCA AAACGTTCCT GAAACCACAT CGCCCTGTGA AAAAGTGATC CTCGGAAAAA 
    15001 TGGCACCTGA TGCGTGCCCG TTTTTTGGTC AGGAATGCAA ACCAGCATCC CCTAAAGGCG 
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    15061 CATGTATGGT GTCTGATGAG GGGGCTTGCC GAATTTGGTA TAGCTCTGGT GAGCGCTCGA 
    15121 TAACAAATGT TATCAAAAAG GGGAATACGC TAAAGGTGGA GATGAAGTGA TGACAACTGC 
    15181 CCGCACATAT GTTGCCAATA CGAATAAGAG TAAAACTATC GCCTATGAGT TGAACATTAC 
    15241 TGGAGTCATC CAGGGGGTTG GGTTCAGACC GTTAGTTTAC TGCTTAGCGT ATGAAAAAAG 
    15301 TATTGTTGGT TGGGTACAAA ACGACTGTGG ATGTGTGCGA ATACACGCTG AAGGCACTGA 
    15361 GCTAGACGTT GAACAATTTG TATTCGACTT ACTGAACAAT GGGTCGCTAG TTTCCATATC 
    15421 CTTGCTGGAA AAAAAGCAGG TTAAACTGAG TAATGTAGAC TCGTTCACGA TAAAAGAAAG 
    15481 CGGTCATGAT ATAGCGTGCG GGGCGATATC AATCCCCAAA GATGTCTATT TGTGTGGAGC 
    15541 GTGTAAAGCT GAGTTACTGT CAAATACTAA CCGACGTGGC ACCTATAGCT TTATCGCTTG 
    15601 CAGTAAATGT GGTCCACGAT TTTCTATGCT GCGAGCAATG CCATACGACA GAAAGAACAT 
    15661 GAGTATGTCA GCATTTCCAA TGTGTGAGTT ATGTCGTAAA GAATATCAAT CGCCAACTGA 
    15721 TAGGCGCTTT CATGCTCAAC CAATAAGCTG TCGCGTATGC GGGCCTGAAG TATTTTGTTC 
    15781 AACTGTCGGC GGGCGCGTGG TCTCGCAAGG CGATGTTGAT GTTGTAGCAA CGGTTGTCGC 
    15841 GTATTTGAAT CAAGGCAAAA TTGTCGCGTT AAAAAGTATA GGCGGTTATC ACTTGCTCTG 
    15901 TGACGCACAA AGCACTGAAG CGGTAGACCT TTTACGCCAG CGTAAAAATA GACCAGATAA 
    15961 ACCTTTCGCG GTCATGCTCC CAGAGCCTCG TGCAGACGAA ACAAGTGAGG ATTGGTTAGA 
    16021 TAAATGCGTT GCTGTAGACA GTCATCAAAG AGCGCTCTTA CTAAGCCCCG TGCGACCCAT 
    16081 TTTACTTGCA AAAAAGCAAT CGAATGTACC CATTGCAGAT AACGTAGCGC CCATGCTTCG 
    16141 TGATTTGGGG GTGATGTTGC CGTGCAGCGG ACTGCATTTA CTCATTATGC AGCAATTCAA 
    16201 TCGCCCCATG GTGGCTACGT CAGGAAATAT TTACGGTGAA CCGATGGTCA CATCGACGTC 
    16261 ATCGGCACAG CAACACCTTT CGATGTTGGC AGACATCTTC GTGCACCATA ATCGAGACAT 
    16321 TTTTCACAAA CTGGATGATT CTGTGCTGCG AACGCTTAAG TCAGGCACCA TTCCAATTCG 
    16381 CCTGGGGCGG GGTATAAGTC CGATAGAATT ATCATTGCCA TATACTGTGC AGGAACCAAT 
    16441 GCTTGCTGTT GGCGCGAATC AGAAAAATAC AGTCGCAATA GCTTTGAACA ATCGACTTAT 
    16501 CGTAACACCG CATATTGGCG ACCTCGATTC TCCGATAATG CAAGCGCACT TTGAAAAATG 
    16561 TATCAGTGAC TTTCAAGCTC TCTATCATGT TCATCCACAG CGTATTCTTT GCGATAGCCA 
    16621 TCCTGGCTAT ATCAGTTCCC GTTGGGCCAA AGGCAGTGAA CTACCGACTA CTAAAGTTTT 
    16681 ACATCACCAC GCTCATGCAT CAGCGTGGGC ATTAGCTGCT GAAATATCGA CACCAAGCTT 
    16741 GGTTTTCGTG TGGGATGGAA CGGGATTAGG CGAGAATGGC GAGATGTGGG GAGGGGAAGT 
    16801 TTTTTGTGGG ACGCCGGGCA ATTGGAAACG TGTTGCCTCA TTAGCGCCTA TGAAGTTGCA 
    16861 AGGCGGCAAC AAGGTTCCAA ATCAACCATG GCGAAGTGCA GCATCACTAG TGTGGGGTAC 
    16921 TAATTTCACC GGCATTGATT TTAAACCATT TGATCCACAA CAATTAAGCT ACAACGCATG 
    16981 GCAAAACGAA CTCAATTGTC ATGTTAGTAG TTCAATGGGA AGACTGTTCG ACGCGGCGGC 
    17041 ATTTGCCTGC TGTGAACAGA GCGAAGTCTC TTATGAAGGG CAGGCGCCGA TGATGTTGGA 
    17101 AAGCGTTGCG TCGACGCCCT CTAAGGTTAT GCCGTTAACG TTGGTCCAGA AAAACGACGA 
    17161 ATTTATTCAA ATGGATTGGC GAACACTGGT ACCGGAACTA TTTGATTTCA AAGTGTCTCC 
    17221 TCAAACTCGT GCTGCAAATT TCCACGCTTC GTTAATTGAA ACGGTATGGG AGGTAACCCT 
    17281 ACATTGCCGT AAAAAGTTTA ATTTTGACCA CATTGGATTG GCAGGAGGCG TCTTCCAAAA 
    17341 TCGCATTTTG TGTGACGGTA TATCACAACG GTTTTTACAA TCAGACATTC CTGTGGTTAT 
    17401 TCCAAGTAGT TTGCCATTAA ACGATGCCGC AATAAGTGTT GGGCAAATCC ACGAATACTG 
    17461 TTCACGGAGG TCATAATGAA AAGCGCAGAG GGCAATAATC ATTCATCATC AGAGCCGTTG 
    17521 GGCACGGAAT CTATTCAATT AGCTCAGGGG AACGGCGGAA CACTGACAAA AAGACTCATT 
    17581 GATCATGTTT TTAAAAATAA AGCGAACAAA GATCTAGATC TGCTTCATGA TGCCGCCACA 
    17641 GTAACTTTTG ATGGTCCTTA TCTGAGTATA ACAACGGATA GCTTCGTTGT ATCCCCCCCA 
    17701 ACATTTCCAG GCGGCAATGT AGGCGCGTTG AGTGTTTACG GTACCGTCAA TGATTTAGCA 
    17761 GTCGTTGGGG CAACACCACG GTACATCAGT ACTGCATTTA TTATTGAAGA AGGCTTTTCC 
    17821 CTTTCAACAT TGAAACAAAT CGTTAATGGA ATGCATCAAG CTGCCGAAGA AACGAAGGTC 
    17881 GCCATTGTAA CAGGTGATAC GAAAGTTGTC CCGAAAGGCA GTGGTGGCGG CGTTTTTATC 
    17941 AATACAACGG GTGTTGGAGA CAGCCGAGAT GCGCCGATTT GGGATACCAG TCTTATAAAG 
    18001 GCAGGCGATC ATGTACTGGT TAGTGGTTCT GTAGGTGATC ACGGTGCGTG TGTCCTGCTT 
    18061 GCTCGCGAGG ACTATGGTTT GCAAGGTCAG CTAAAGTCTG ATTGTGGAAG CGTTGTTCCT 
    18121 CTTATTGATC CAATCAAGCA TTTGGAAGGT GTTCGTTTTG TGCGTGACCC AACTCGTGGA 
    18181 GGGTTGTCAG TATTACTCCA TGACGTTGCT AATGAAACAG GCTTCGATAT CGAGTTAATT 
    18241 GAAAATAATA TTCCGGTGCG ACCTGAAGTG GCAAGCGTGT GTGAAATATT AGGCTTTGAT 
    18301 CCGTTTGTTT TAGCGTGTGA GGGACGCATT GTTGCTGTTG TTGCCCCTGA CATAAGCGGT 
    18361 AAGGTGCTAG AACACTGGCG GAGCATTCGA AACGGGGAGC AGGCCGAACA CATTGGTGTA 
    18421 ATAGTAAAAA ACACCGAATC AAAAGGGCGC GTGACCATTG TTACGCCAAT GGGAGGAAGA 
    18481 CGTTTCATGA ATGAACTCGA AGATGAGCCG CTTCCAAGGA TCTGCTGAGA TCCTGGCCTC 
    18541 TAAACGGGTC TTGAGGGGTT TTTTGCTGAA AGGAGGAACT ATATCCGGAT ATCCACAGGA 
    18601 CGGGTGTGGT CGCCATGATC GCGTAGTCGA TAGTGGCTCC AAGTAGCGAA GCGAGCAGGA 
    18661 CTGGGCGGCG GCCAAAGCGG TCGGACAGTG CTCCGAG 
// 
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ORIGIN 
        1 TTGAGATCCT TTTTTTCTGC GCGTAATCTG CTGCTTGCAA ACAAAAAAAC CACCGCTACC 
       61 AGCGGTGGTT TGTTTGCCGG ATCAAGAGCT ACCAACTCTT TTTCCGAAGG TAACTGGCTT 
      121 CAGCAGAGCG CAGATACCAA ATACTGTCCT TCTAGTGTAG CCGTAGTTAG GCCACCACTT 
      181 CAAGAACTCT GTAGCACCGC CTACATACCT CGCTCTGCTA ATCCTGTTAC CAGTGGCTGC 
      241 TGCCAGTGGC GATAAGTCGT GTCTTACCGG GTTGGACTCA AGACGATAGT TACCGGATAA 
      301 GGCGCAGCGG TCGGGCTGAA CGGGGGGTTC GTGCACACAG CCCAGCTTGG AGCGAACGAC 
      361 CTACACCGAA CTGAGATACC TACAGCGTGA GCTATGAGAA AGCGCCACGC TTCCCGAAGG 
      421 GAGAAAGGCG GACAGGTATC CGGTAAGCGG CAGGGTCGGA ACAGGAGAGC GCACGAGGGA 
      481 GCTTCCAGGG GGAAACGCCT GGTATCTTTA TAGTCCTGTC GGGTTTCGCC ACCTCTGACT 
      541 TGAGCGTCGA TTTTTGTGAT GCTCGTCAGG GGGGCGGAGC CTATGGAAAA ACGCCAGCAA 
      601 CGCGGCCTTT TTACGGTTCC TGGCCTTTTG CTGGCCTTTT GCTCACATGT TCTTTCCTGC 
      661 GTTATCCCCT GATTCTGTGG ATAACCGTAT TACCGCCTTT GAGTGAGCTG ATACCGCTCG 
      721 CCGCAGCCGA ACGACCGAGC GCAGCGAGTC AGTGAGCGAG GAAGCGGAAG AGCGCCTGAT 
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      781 GCGGTATTTT CTCCTTACGC ATCTGTGCGG TATTTCACAC CGCATATGGT GCACTCTCAG 
      841 TACAATCTGC TCTGATGCCG CATAGTTAAG CCAGTATACA CTCCGCTATC GCTACGTGAC 
      901 TGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
      961 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
     1021 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGGATA TCCGGCAGCC GGCGGAGCGC 
     1081 TGCTTTCTTG GCAAGCGGTC GCCAGCCCCA ACGCCAGGGC TGCCAGCCCG AAACAGCGGG 
     1141 GCAAGGCAGC TTGGAAGGGC GATCGCAGCA CGGGCATGGC AATGTCTCTC TGAAGGAATG 
     1201 CAGACCTTAT TCGTACAGCC AGGGTTGAAT CGTGGGGGTC CAATCACTTA GCTCTGCTGG 
     1261 GCTAAACCAG AGAGCAATTT CCTGTTGTGC TGTTTCGATT GCATCCGAGC CATGGATGAT 
     1321 GTTGCGGCCA ATATTGACAC CAAAATCACC ACGGATGGTG CCCGGTTCTG CCGTCAGCGG 
     1381 ATTGGTAGCG CCGATCAACT TGCGAGCAGC CGCCACAACG CCTTCGCCTT CCAAGACGAT 
     1441 CGCCACGATC GGCCCAGAGG TGATGAACTC GACGAGGCCA TTGAAGAAGG GGCGCTCGCG 
     1501 GTGGACAGCA TAGTGCTGTT CGGCCAGCTC GCGACTGGGC TTCAGCTGCT TTAGGCCCAC 
     1561 CAGTTTGAAG CCTTTTTGCT CAAAGCGGCC GATGATCGTA CCGACCAAAC CCCGCTGAAC 
     1621 GCCATCGGGC TTGATGGCAA TAAATGTGCG TTCCACAGAC ATCTAGATAG TCCTCAAGAC 
     1681 GAGGCAAGCA TTGAGCTTGC CTTCCTATGG TTCGGGATCA CTGGGATTCT TGACAAGCGA 
     1741 TCGCGGTCAC ATCGCTATCT CTTAGGACTT CGCAGCGGGC GAGTCGGATT GACCCGGTAG 
     1801 GGATTTCGCC AGATCAATGC CCGTGGTTTG TTTCAGCTTC TCCAGCAAGC TAGCGATTTG 
     1861 GGTAGCGCTG CCTTCCCCTT CGCCAATCAC AGTGATCGAC TCCACGTCGA TATCTGGCAC 
     1921 GGTGCCTGAA AGCGTGACGA GCAGGGACTC GAAGCTTGCA TGCCTGCAGG TCGACTCTAG 
     1981 AGCTTTATGC TTGTAAACCG TTTTGTGAAA AAATTTTTAA AATAAAAAAG GGGACCTCTA 
     2041 GGGTCCCCAA TTAATTAGTA ATATAATCTA TTAAAGGTCA TTCAAAAGGT CATCCACCGG 
     2101 ATCAATTCCC CTGCTCGCGC AGGCTGGGTG CCAAGCTCTC GGGTAACATC AAGGCCCGAT 
     2161 CCTTGGAGCC CTTGCCCTCC CGCACGATGA TCGTGCCGTG ATCGAAATCC AGATCCTTGA 
     2221 CCCGCAGTTG CAAACCCTCA CTGATCCGCA TGCCCGTTCC ATACAGAAGC TGGGCGAACA 
     2281 AACGATGCTC GCCTTCCAGA AAACCGAGGA TGCGAACCAC TTCATCCGGG GTCAGCACCA 
     2341 CCGGCAAGCG CCGCGACGGC CGAGGTCTTC CGATCTCCTG AAGCCAGGGC AGATCCGTGC 
     2401 ACAGCACCTT GCCGTAGAAG AACAGCAAGG CCGCCAATGC CTGACGATGC GTGGAGACCG 
     2461 AAACCTTGCG CTCGTTCGCC AGCCAGGACA GAAATGCCTC GACTTCGCTG CTGCCCAAGG 
     2521 TTGCCGGGTG ACGCACACCG TGGAAACGGA TGAAGGCACG AACCCAGTGG ACATAAGCCT 
     2581 GTTCGGTTCG TAAGCTGTAA TGCAAGTAGC GTATGCGCTC ACGCAACTGG TCCAGAACCT 
     2641 TGACCGAACG CAGCGGTGGT AACGGCGCAG TGGCGGTTTT CATGGCTTGT TATGACTGTT 
     2701 TTTTTGGGGT ACAGTCTATG CCTCGGGCAT CCAAGCAGCA AGCGCGTTAC GCCGTGGGTC 
     2761 GATGTTTGAT GTTATGGAGC AGCAACGATG TTACGCAGCA GGGCAGTCGC CCTAAAACAA 
     2821 AGTTAAACAT CATGAGGGAA GCGGTGATCG CCGAAGTATC GACTCAACTA TCAGAGGTAG 
     2881 TTGGCGTCAT CGAGCGCCAT CTCGAACCGA CGTTGCTGGC CGTACATTTG TACGGCTCCG 
     2941 CAGTGGATGG CGGCCTGAAG CCACACAGTG ATATTGATTT GCTGGTTACG GTGACCGTAA 
     3001 GGCTTGATGA AACAACGCGG CGAGCTTTGA TCAACGACTT TTGGAAACTT CGGCTTCCCC 
     3061 TGGAGAGAGC GAGATTCTCC GCGCTGTAGA AGTCACCATT GTTGTGCACG ACGACATCAT 
     3121 TCCGTGGCGT TATCCAGCTA AGCGCGAACT GCAATTTGGA GAATGGCAGC GCAATGACAT 
     3181 TCTTGCAGGT ATCTTCGAGC CAGCCACGAT CGACATTGAT CTGGCTATCT TGCTGACAAA 
     3241 AGCAAGAGAA CATAGCGTTG CCTTGGTAGG TCCAGCGGCG GAGGAACTCT TTGATCCGGT 
     3301 TCCTGAACAG GATCTATTTG AGGCGCTAAA TGAAACCTTA ACGCTATGGA ACTCGCCGCC 
     3361 CGACTGGGCT GGCGATGAGC GAAATGTAGT GCTTACGTTG TCCCGCATTT GGTACAGCGC 
     3421 AGTAACCGGC AAAATCGCGC CGAAGGATGT CGCTGCCGAC TGGGCAATGG AGCGCCTGCC 
     3481 GGCCCAGTAT CAGCCCGTCA TACTTGAAGC TAGACAGGCT TATCTTGGAC AAGAAGAAGA 
     3541 TCGCTTGGCC TCGCGCGCAG ATCAGTTGGA AGAATTTGTC CACTACGTGA AAGGCGAGAT 
     3601 CACCAAGGTA GTCGGCAAAT AATGTCTAAC AATTCGTTCA AGCCGACGCC GCTTCGCGGC 
     3661 GCGGCTTAAC TCAAGCGTTA GATGCACTAA GCACATAATT GCTCACAGCC AAACTATCAG 
     3721 GTCAAGTCTG CTTTTATTAT TTTTAAGCGT GCATAATAAG CCCTACACAA ATTGGGAGAT 
     3781 ATATCATGAA AGGCTGGCTT TTTCTTGTTA TCGCAATAGT TGGCGAAGTA ATCGCAACAT 
     3841 CCGCATTAAA ATCTAGCGAG GGCTTTACTA AGCTGATCCG GTGGATGACC TTTTGAATGA 
     3901 CCTTTAATAG ATTATATTAC TAATTAATTG GGGACCCTAG AGGTCCCCTT TTTTATTTTA 
     3961 AAAATTTTTT CACAAAACGG TTTACAAGCA TACTAGAGGA TCGGCGGCCG CGGATCTGGG 
     4021 CCGCGGGTCA TGGCTGCGCC CCGACACCCG CCAACACCCG CTGACGCGCC CTGACGGGCT 
     4081 TGTCTGCTCC CGGCATCCGC TTACAGACAA GCTGTGACCG TCTCCGGGAG CTGCATGTGT 
     4141 CAGAGGTTTT CACCGTCATC ACCGAAACGC GCGAGGCAGC AGATCAATTC GCGCGCGAAG 
     4201 GCGAAGCGGC ATGCATTTAC GTTGACACCA TCGAATGGTG CAAAACCTTT CGCGGTATGG 
     4261 CATGATAGCG CCCGGAAGAG AGTCAATTCA GGGTGGTGAA TGTGAAACCA GTAACGTTAT 
     4321 ACGATGTCGC AGAGTATGCC GGTGTCTCTT ATCAGACCGT TTCCCGCGTG GTGAACCAGG 
     4381 CCAGCCACGT TTCTGCGAAA ACGCGGGAAA AAGTGGAAGC GGCGATGGCG GAGCTGAATT 
     4441 ACATTCCCAA CCGCGTGGCA CAACAACTGG CGGGCAAACA GTCGTTGCTG ATTGGCGTTG 
     4501 CCACCTCCAG TCTGGCCCTG CACGCGCCGT CGCAAATTGT CGCGGCGATT AAATCTCGCG 
     4561 CCGATCAACT GGGTGCCAGC GTGGTGGTGT CGATGGTAGA ACGAAGCGGC GTCGAAGCCT 
     4621 GTAAAGCGGC GGTGCACAAT CTTCTCGCGC AACGCGTCAG TGGGCTGATC ATTAACTATC 
     4681 CGCTGGATGA CCAGGATGCC ATTGCTGTGG AAGCTGCCTG CACTAATGTT CCGGCGTTAT 
     4741 TTCTTGATGT CTCTGACCAG ACACCCATCA ACAGTATTAT TTTCTCCCAT GAAGACGGTA 
     4801 CGCGACTGGG CGTGGAGCAT CTGGTCGCAT TGGGTCACCA GCAAATCGCG CTGTTAGCGG 
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     4861 GCCCATTAAG TTCTGTCTCG GCGCGTCTGC GTCTGGCTGG CTGGCATAAA TATCTCACTC 
     4921 GCAATCAAAT TCAGCCGATA GCGGAACGGG AAGGCGACTG GAGTGCCATG TCCGGTTTTC 
     4981 AACAAACCAT GCAAATGCTG AATGAGGGCA TCGTTCCCAC TGCGATGCTG GTTGCCAACG 
     5041 ATCAGATGGC GCTGGGCGCA ATGCGCGCCA TTACCGAGTC CGGGCTGCGC GTTGGTGCGG 
     5101 ATATCTCGGT AGTGGGATAC GACGATACCG AAGACAGCTC ATGTTATATC CCGCCGTTAA 
     5161 CCACCATCAA ACAGGATTTT CGCCTGCTGG GGCAAACCAG CGTGGACCGC TTGCTGCAAC 
     5221 TCTCTCAGGG CCAGGCGGTG AAGGGCAATC AGCTGTTGCC CGTCTCACTG GTGAAAAGAA 
     5281 AAACCACCCT GGCGCCCAAT ACGCAAACCG CCTCTCCCCG CGCGTTGGCC GATTCATTAA 
     5341 TGCAGCTGGC ACGACAGGTT TCCCGACTGG AAAGCGGGCA GTGAGCGCAA CGCAATTAAT 
     5401 GTAAGTTAGC GCGAATTGAT CTGGTTTGAC AGCTTATCAT CGACTGCACG GTGCACCAAT 
     5461 GCTTCTGGCG TCAGGCAGCC ATCGGAAGCT GTGGTATGGC TGTGCAGGTC GTAAATCACT 
     5521 GCATAATTCG TGTCGCTCAA GGCGCACTCC CGTTCTGGAT AATGTTTTTT GCGCCGACAT 
     5581 CATAACGGTT CTGGCAAATA TTCTGAAATG AGCTGCCCGC GAAATTAATA CGACTCACTA 
     5641 TAGGggaatt gtgagcggat aacaattccc ctctagaaat aattttgttt aactttaaga 
     5701 aggagatata ccATGGCTTC CATTATTGGT AGCGGCTTTT TGATCATTGC ACCACTGCTG 
     5761 CATTCGGTAA TGGGGAAATG GGCTCTGCTT GGAATAGTGT TGTTGTCCAT TCTGGCATAT 
     5821 GCGCTGGGGT CGGTTATTCG CTTCAATATA CGCCATGCAG AACCTGAGCT AGCTAGCAAT 
     5881 CAACAAAGCA GTATTGTGAC GCTTGAAAAA GCAAGTCAAT GGGCGCTTGG TGCGGCATAT 
     5941 GCCATTTCCG TGGCGTTTTA TATTAGTTTG TTTGCAGCGT TTGTTTTTGA TCGTTTATCA 
     6001 ATCTCTGATA CGACGTACAT CAAACTGTTT ACCAGTGGGT TGCTTGTCAT CATTACGGTG 
     6061 GTCGCTTGGC TCCGTGGTGC TAGGGGGCTA GAGACCATTG AGCTATTCGC CGTGACAATA 
     6121 AAGTTGGCTA TTATAGTAGG TGTGCTCGCA GCGCTGGCAA CCTACGACAT ACAAGTACAA 
     6181 AGTGCTTGGT TTCAACATGA AGCGATACAG GCATTGAGCC ATTTTGAAAC TGTTAGCATG 
     6241 CTCGCAGGCA TGCTCATGGT AACGCAAGGG TTCGAGACAA CCCGTTTTAT GGGGAATAAC 
     6301 TACACGCCAG AACAGCGCAT TAAAGCGAGT CGTTATGCTC AGTGGATCGC TATTTTTCTC 
     6361 TATGTTGTTT TTATCGGTCT AACGTGTCCT ATTTTTCTGG ATTTTCCGAT CACGGAATTA 
     6421 AACGAAACAA CGATTAGCTA CACCCTAGGG CAAGCAATAT GGGTATTGCC GATTTTATTA 
     6481 CTGGTTGCCG CCACGGCAAG TCAATTAAGT GCAGCATTAG CCGATACTAT CGGTGGCGGA 
     6541 GGCCTCTTAA AAGAGCTTTT CCATTTACCT ATCTCCCCGC AATTTTACTA CGTTTTAGTC 
     6601 ATCGCCATCG CAGGTATATT AGTTTGGTCA TCCAACGTAT TTGAAATTAT TAATCTCGCT 
     6661 TCAAAAGGGT TTGCACTTTA TTACCTGATC CAAACAATAA TCGCGGTCAA ACTCGTGATG 
     6721 CGTCAAAGCA CAGGTCAACG CATTAGGTCA ACAAAATTAC TTGGTCTATC GGTGATCGTT 
     6781 CTCTGTTTAT TCTTTGTGAT TGGCTGGTCA ATTCCAGCAC CTCATAGCTA ATAAGGAAAA 
     6841 TACCGATGCT ATCAGTAGAA ACTACACCAC CAATTGACCA AATCAAAAAC GCGGCTAAGC 
     6901 GCTACGCTAT CATTGGTGTT GGAAATCTAT TGCAGCGAGA TGATGGCGTT GGTGTGCACG 
     6961 CGGTTCGTGC TATGCAACCC CTGCTAAAGT CTTATTCAAA TGTATCTTGC ATTGACGCTG 
     7021 GGACACTGAG CTATGAACTT TTGGAGTGGG TTGCGAGTTC CGATCATACG ATAGTCATCG 
     7081 ACGCGGCTTA TATGCGCTGT CCGCCTGGCA CGGTGAGAGT GTTTGAGAAC GAGGCAATTG 
     7141 CGGATCAGTT TCAGCAAGCG ACGACCCATT CCGTTCACCA GATCACGTTA CGCGACACAT 
     7201 TGTTGACCAG CCAAACGTTA TATTCAAAAC CTTCTGCGGT GACGTTAATT GGCGTAGAGC 
     7261 CGGAGGCGAT TGAGTGGGGA ACCTCTTTGA GTCCAAAGGT AAATGCAGCG CTATCATCGA 
     7321 TCATGGATAT CGCATTTGCT TGCTTATCAG GCGACAACGT TCAGACCTAT AAACCGGCAA 
     7381 CCCAAAAGGA GGCACGATGA CCGAAGAACT CATTTTTATG ACATCAAATG CTGATAAAAC 
     7441 GGGCAACGTA ATGCCGCTTT TGCATCAGAT ACGTCATGCG TTGTCTCAGT TAATTGAACG 
     7501 ACAAGAACAA ACCACGATTG ATCTGCGACG ATTGCCTTTA AGCGCTAGCG AAGAAGCGCA 
     7561 GTTAGAAGCT TTTCTTGGGC ATGGAGAGGT TAAAGCTGAT ATTCAGGCGC TGGGTGATAC 
     7621 GGTGCTAATC GAATCACGCT ACGCAGGCGT TTGGCTTGAA ATTCACTATA ACGAAGATGT 
     7681 GGAGATCATG GGCAAATACG TTCATATCTG TACCTGTCCA CCAATCATAA AATCTCAGCC 
     7741 AGAAGATATG GTGTTATCGC TCAGCAATAT AGTGTCTGAC ATCCATTCGT TGTCTCATCA 
     7801 ATCTTCTGAT GAAACGGCTA AGGAGGATTG AAATGGCGCT ACCAACATTA AACAAGCAGT 
     7861 TACAAGCGTC CGGTATCTCA AGACGCACAT TTCTTAAGTT TTGCGCTACA ACGGCGTCTT 
     7921 TACTGGCATT GCCGCAAAGC GCTGTTGCCG ATTTGGCGAC TGCCCTTGGC AATGCGAGAA 
     7981 GACCCTCTGT GATTTGGTTG CCCTTTCAAG AGTGCACAGG GTGTACCGAA GCAATATTGC 
     8041 GCTCTCATGC TCCCACATTG GAAAGCCTTA TTTTCGATCA TATTTCGTTG GATTATCAGC 
     8101 ATACGATAAT GGCTGCTGCG GGAGAGCAAG CTGAAGACGC TAGGCGTGCG GCGATGAACG 
     8161 CGCACAAAGG GCAATATTTG TTGTTGGTTG ATGGTTCGGT TCCGGTGGGT AACCCAGGAT 
     8221 ACTCAACGAT CAGTGGCATG AGTAATGTCG ATATGCTGAG AGAATCGGCA AAAGATGCTG 
     8281 CGGGTATTAT TGCCATCGGT ACCTGCGCGT CTTTTGGCGG GATCCCTAAA GCAAACCCAA 
     8341 ATCCGACGGG GGCAGTGGCA GTAAGCGACA TTATTACAGA CAAGCCAATC GTAAACATTT 
     8401 CAGGCTGTCC GCCACTGCCT ATCGCGATTA CAGCTGTGTT GGTTCATTAC CTGACGTTTA 
     8461 AGCGTTTCCC TGATCTCGAC GAATTACAAC GCCCACTCGC TTTTTTTGGT CAAAGCATCT 
     8521 GTCACAGATG TTATCGACGC CCATTTTTTG AACAACGTAA ATTTGCAAAA TCGTTTGGGG 
     8581 CAAAAAATGG GTGGTGTTTG TTCCAACTTG GTTGTAAAGG GCCCCAAACC TTTAACGCAT 
     8641 GTGCAACGGT TAAATGGAAT CAAGGCACGA GTTTTTGTAT CGAATCTGGC CATCCGTGTC 
     8701 TTGGTTGCTC TGAGCCCGAT TTCTGGGATA AAAGCAGCTT TTACCAAGCC TTGGGTCCAT 
     8761 GGGAGTGGTA CAAATCCAAA CCCGGCAAAG GTGCACAGAA GCATGCTGGG AAAAACTCAT 
     8821 AAGATAATAG GCAAGGCTCA TGGAAAATAC AGCAAGTAAC AACCGGTTAG TCGTCGATCC 
     8881 TATCACTCGA ATTGAAGGGC ATCTTCGAAT AGAAGCTGAA ATGGATGGGA ATACCATCAA 
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     8941 ACAGGCGTTC TCATCAGGCA CGTCTGTTCG GGGAATTGAA CTGATTTTAC AAGGCAGAGA 
     9001 TCCGCGTGAC GCTTGGGCTT TTGCGCAACG TATCTGTGGC GTCTGCACGC TGGTGCATGG 
     9061 TATGGCATCG GTGCGTGCTG TCGAAGATGC AATTAGAAAA GCTTGGCGGT CAAACGCAAA 
     9121 ATTAGGGGTT GCCATTGGAA AGCCCTCCAT GACATCTATG CCAAAAGGAC CGATGCAACA 
     9181 TGGTAAAAAA GGGCACCGAC AGTCACGTAC TTCAATAGGC GTACTGAGTG AAGCAGAAAT 
     9241 GGCTATCCCT CAAAATGCAC AACTGATAAG AAACATCATG ATTGCAACCC AATATGTGCA 
     9301 TGATCACGTG ATGCATTTTT ATCACTTGCA TGCCCTAGAT TGGGTTGACG TTGTTTCTGC 
     9361 ACTAGATGCA GATCCAACGA GAACCGCTAC GCTCGCCGGT CAATTGAGTG ATTATCCTCG 
     9421 TTCATCGCCG GGATATTTCA AAGATGTGAA GCAAAAAGTC AAAACGCTGG TTGAGTCTGG 
     9481 GCAGCTAGGG ATATTCAGTA ACGCGTATTG GGGGCATCCT GGCTATAAAC TGCCACCTGA 
     9541 AGTTAACTTG ATGGCATTAG CACATTATTT AGATGCGCTA ACGTGGCAGC GTGAAGTTGT 
     9601 AAAAGTTCAC ACCATATTTG GAGGGAAAAA CCCTCATCCT AATTTTGTCG TTGGCGGCGT 
     9661 GCCTTCACCG ATTAATCTCA ATGCGTCAAC GGGTATTAAC ACGAGTCGAT TAGTGCAACT 
     9721 ACAAGATGCT ATCACGCAAA TGAAGAGCTT TGTCGATCAG GTGTATTACC CCGATATTGT 
     9781 GGCGATTGCG GGTTATTACA AAGAGTGGGG GACACGAGGG GAAGGGCTGG GTAACTTTCT 
     9841 TACCTATGGA GACTTACCTA TGACATCAAT GGATGACCCT GATTCTTTCT TGTTTCCACG 
     9901 AGGTGCAATA CTTGGTCGAG ACTTGAGTAA AGTGCATGAC CTTGATCTAG ATGATCCCTC 
     9961 TGAAATTCAA GAATTCGTCT CTTCCTCCTG GTATCGATAT AGTGGAGGGA ACGCAAGTGG 
    10021 TTTACACCCT TTTAATGGAC AAACAACACT CGAGTATACT GGTCCGAAAC CGCCTTACAA 
    10081 GCACCTAAAT GTAGGGGCTG AATATTCATG GTTGAAAAGT CCGCGTTGGA AAGGCCATGC 
    10141 GATGGAGGTG GGACCGCTGG CTCGCGTGCT AATGATGTAT GCTAAAAAAG ATGCCGCTGC 
    10201 GCAAGACATC GTTAATCGAT CTCTTTCTAT CTTGGATTTA GAGACCTCTG CACTTTTCTC 
    10261 CACACTCGGT AGGACGCTCG CCAGAGCAGT GGAAACAAAA ATTGTGGTTA ACCAGCTACA 
    10321 GTCTTGGTAT GACCAACTAT TGGATAATAT CGCAAAGGGC GATACCGATA CGTTTAACCC 
    10381 TCTGTATTTT GACCCTACCA ATTGGCCAAT TAAAGGCCAG GGGGTAGGCG TGATGGAAGC 
    10441 GCCTCGTGGC GCGTTGGGGC ATTGGTTGGT CATGCAAAAT GGCAAAATTG AGAATTACCA 
    10501 ATGTGTCGTG CCTACGACAT GGAACGCTGG ACCTCGAGAT CCCAACTCAC AGGCAGGTGC 
    10561 TTATGAAGCC GCTCTGCAAG ATAAACATAC GCTACATGAT CCTGACCAAC CTTTAGAGAT 
    10621 TTTGCGAACA CTTCATAGTT TTGACCCCTG CTTAGCATGT GCCGTGCACG TAATGGACGA 
    10681 AACAGGGGAA GAGCGTTTGC GTCTAAAAGT TCGTTAACCT TACTTGAGGA ATATTATGAA 
    10741 AATCAAAAAT AGTATTAGAA AGTCAGTTAC TTCTTTAATT GCCTTTTTTT ACCTGGTGGT 
    10801 AGGTTCACCC GTTAGTTATG CGCACCCGGG TCATCAAGGC GATCATTCAC TACTTTTGGG 
    10861 ATCGCTGGTG TCAACAATCG TGCTTGTCAC CGTTGCGCTG TTTATTTATC GAGCTAGAGC 
    10921 AAGTAGGCCC TATCAACGGG TAAAACAGTA ATGTGTCTCG CTATCCCCAT GAAAGTCATT 
    10981 GCAATTAAAG GCTTTAACGC AACGTGTGAA GCGAAAGGTG TCTCTCGCGA GGTGAGTTTA 
    11041 CATTTAGTGC AAGGGCTAGA GGTCAAAGTT GGCGACTATG TGATGGTACA TGTTGGTTAT 
    11101 GCTCTCCAAG TGATCACCTA TGATGAAGCG CAGGTGACAT GGGAGATGCT CGATCAGGTC 
    11161 ATTGCTTACG ATGCATGAAA TTAGTCTTTG CTATAGCTTG CTTGACACAG TCGCTGTTCA 
    11221 CCAGCGAGCA AACATGAATA AGTCTGTCAG TCTGGTTCAC GTCAAAGTCG GCCCACTGTC 
    11281 AGGTGTTGAG CCTGACTTGC TGCACCATGC GTTCTTGGCG TGTAGAACTC ACACCATTGG 
    11341 CGATCAGGCA ACGCTTAGAA TTGACACAAG CGCTATCAAG ATACGCTGTA AATTGTGTGG 
    11401 CGAATTCAGC CGAGTTTCGG TGAATAGCAT CCTATGTGCA AGTTGCGGTG CTTGGCAAAC 
    11461 CGACCTCATT GAGGGCGATG AATTTATATT GCAACGAATA GAGTTTATCG CACCTGACAA 
    11521 TTTTACAGAA TCAAAGGAGA GAAAACATGT GCGGTAACTG TGGTTGCGAA ACGCAAGTAA 
    11581 AATCAGAGAA AACTGACAAG CCATCAGCAA ATATCGTTGA GGTTCACGCA AATTTAAAAA 
    11641 GCAACAATGA CAACCAAGCG ATAGCAAACC GTGCTTTATT TGACGCACAT AATGTACTAG 
    11701 TGATTAATTT GATGTCATCC CCAGGCAGTG GAAAAACCAG GCTACTCGAA GAAACGATAC 
    11761 GTGCGCTTAA GTCGCAATAC GCGATGGCGG TGATTGAAGG CGACCTCGAA ACTGAAAATG 
    11821 ACGCAAATAG AATTAGACGT CATGGTGTGC AGGCGGAGCA AATCGCCACG GGCCAAGGGT 
    11881 GTCACTTGGA CGCCAGTATG GTGCAAAAGG TACTTGGAAG ATTTAGCTTA CAAAAACTAG 
    11941 ACGTTTTGTT TATAGAGAAT GTTGGCAATT TGATTTGTCC AGCGTGTTTT GATTTAGGAC 
    12001 AGCACTTAAA CATTATTTTG CTGTCCGTAC CAGAAGGTGA TGATAAGCCT GAAAAGTACC 
    12061 CAGTGATGTT TCGTGCCGCG GACGTCATGC TTATTTCTAA GACCGATTAC TTGCAATTTC 
    12121 ACGATGAATT CAATGTACCT CGCGCGATTG AATCATTTCG TAAAGTGGGC AACGATGCGC 
    12181 CCGTTCTCGA AGTGTCTTCA TTGAAAAGTC AACATCTAGA GCGTTGGTTT TCTTATTTTA 
    12241 CGCACGCCAT TACAGCTCAT CAGTCTCAGT CGTTACAAAA TAGCGGAGTC TAAAGTCTTA 
    12301 TGTACAGTGT TGAATCGTTG CTAAGAGACA TTAAGAATAC CTCGCTTTCA AAACCGTTTC 
    12361 GTATTCTTAA TGTTTGCGGT GGCCATGAGC GTGCGATTAC GCGCGCTGGA TTTAGAACGT 
    12421 TGTTTCAGCA CAATATTCAT CTGATACCTG GGCCAGGGTG CCCCGTTTGT ATTTGCCCCG 
    12481 AAGAGGATAT TGCATACGCG ATACACTTAG CCATTAACGA AAATGTCGTT ATCGTTAGTT 
    12541 TTGGTGACAT GCTCCGCGTC CCAGTCGAAC ACGAAATGGG TGGCTGTAGC TCATTGATAG 
    12601 ACGCAAAAAA TCAAGGGGCC GATATCCGTC CGATATCTTC TCCTCAAGAA GCGGTATCTA 
    12661 TAGCATTGGA AGAACCTCGT AAGGTTATTG TGTTTTTTGC TGTTGGTTTT GAAACGACTA 
    12721 TGGCACCGAT TGCAGCAACA CTGCTTAATG ATTTACCCAA TAACTTTAAA GTATTATTGT 
    12781 CTGGACGACT TACTTGGCCA GCAGTTGCCC ATGTGCTTGA GAGTCAACCG AATACTTTTG 
    12841 ATGCACTGAT TGCGCCAGGC CACGTTGCGA CAATTATGGG TAGTGAAGAA TGGCAGTTTG 
    12901 CAATCGACCA TCATAATTTG CCTGTCAGTA TTGCTGGTTT TCATCCAGAA AGTTTGCTGT 
    12961 TGTCGCTCCA AACGCTGCTC GGTAATTGTT CAAATAAAGT CGTCACACTG AGTAACCGCT 
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    13021 ATCCCGAAGT GGTAAAGCAA AACGGCAATG CAGCAGCTAA AGCAATAATC AATAAAGCGT 
    13081 TCACTATCGT TGACGCACAT TGGCGAGGAA TTGGTGTTAT TCCTGGTTCT GGATTTTCCT 
    13141 TTGCTTCGAG ACTATCGCAC CTAGACGCCA CAAACGATTA TGCGCCAGTC GATTTCCCTT 
    13201 CGCAATGTGC GCAAAACGTT CCTGAAACCA CATCGCCCTG TGAAAAAGTG ATCCTCGGAA 
    13261 AAATGGCACC TGATGCGTGC CCGTTTTTTG GTCAGGAATG CAAACCAGCA TCCCCTAAAG 
    13321 GCGCATGTAT GGTGTCTGAT GAGGGGGCTT GCCGAATTTG GTATAGCTCT GGTGAGCGCT 
    13381 CGATAACAAA TGTTATCAAA AAGGGGAATA CGCTAAAGGT GGAGATGAAG TGATGACAAC 
    13441 TGCCCGCACA TATGTTGCCA ATACGAATAA GAGTAAAACT ATCGCCTATG AGTTGAACAT 
    13501 TACTGGAGTC ATCCAGGGGG TTGGGTTCAG ACCGTTAGTT TACTGCTTAG CGTATGAAAA 
    13561 AAGTATTGTT GGTTGGGTAC AAAACGACTG TGGATGTGTG CGAATACACG CTGAAGGCAC 
    13621 TGAGCTAGAC GTTGAACAAT TTGTATTCGA CTTACTGAAC AATGGGTCGC TAGTTTCCAT 
    13681 ATCCTTGCTG GAAAAAAAGC AGGTTAAACT GAGTAATGTA GACTCGTTCA CGATAAAAGA 
    13741 AAGCGGTCAT GATATAGCGT GCGGGGCGAT ATCAATCCCC AAAGATGTCT ATTTGTGTGG 
    13801 AGCGTGTAAA GCTGAGTTAC TGTCAAATAC TAACCGACGT GGCACCTATA GCTTTATCGC 
    13861 TTGCAGTAAA TGTGGTCCAC GATTTTCTAT GCTGCGAGCA ATGCCATACG ACAGAAAGAA 
    13921 CATGAGTATG TCAGCATTTC CAATGTGTGA GTTATGTCGT AAAGAATATC AATCGCCAAC 
    13981 TGATAGGCGC TTTCATGCTC AACCAATAAG CTGTCGCGTA TGCGGGCCTG AAGTATTTTG 
    14041 TTCAACTGTC GGCGGGCGCG TGGTCTCGCA AGGCGATGTT GATGTTGTAG CAACGGTTGT 
    14101 CGCGTATTTG AATCAAGGCA AAATTGTCGC GTTAAAAAGT ATAGGCGGTT ATCACTTGCT 
    14161 CTGTGACGCA CAAAGCACTG AAGCGGTAGA CCTTTTACGC CAGCGTAAAA ATAGACCAGA 
    14221 TAAACCTTTC GCGGTCATGC TCCCAGAGCC TCGTGCAGAC GAAACAAGTG AGGATTGGTT 
    14281 AGATAAATGC GTTGCTGTAG ACAGTCATCA AAGAGCGCTC TTACTAAGCC CCGTGCGACC 
    14341 CATTTTACTT GCAAAAAAGC AATCGAATGT ACCCATTGCA GATAACGTAG CGCCCATGCT 
    14401 TCGTGATTTG GGGGTGATGT TGCCGTGCAG CGGACTGCAT TTACTCATTA TGCAGCAATT 
    14461 CAATCGCCCC ATGGTGGCTA CGTCAGGAAA TATTTACGGT GAACCGATGG TCACATCGAC 
    14521 GTCATCGGCA CAGCAACACC TTTCGATGTT GGCAGACATC TTCGTGCACC ATAATCGAGA 
    14581 CATTTTTCAC AAACTGGATG ATTCTGTGCT GCGAACGCTT AAGTCAGGCA CCATTCCAAT 
    14641 TCGCCTGGGG CGGGGTATAA GTCCGATAGA ATTATCATTG CCATATACTG TGCAGGAACC 
    14701 AATGCTTGCT GTTGGCGCGA ATCAGAAAAA TACAGTCGCA ATAGCTTTGA ACAATCGACT 
    14761 TATCGTAACA CCGCATATTG GCGACCTCGA TTCTCCGATA ATGCAAGCGC ACTTTGAAAA 
    14821 ATGTATCAGT GACTTTCAAG CTCTCTATCA TGTTCATCCA CAGCGTATTC TTTGCGATAG 
    14881 CCATCCTGGC TATATCAGTT CCCGTTGGGC CAAAGGCAGT GAACTACCGA CTACTAAAGT 
    14941 TTTACATCAC CACGCTCATG CATCAGCGTG GGCATTAGCT GCTGAAATAT CGACACCAAG 
    15001 CTTGGTTTTC GTGTGGGATG GAACGGGATT AGGCGAGAAT GGCGAGATGT GGGGAGGGGA 
    15061 AGTTTTTTGT GGGACGCCGG GCAATTGGAA ACGTGTTGCC TCATTAGCGC CTATGAAGTT 
    15121 GCAAGGCGGC AACAAGGTTC CAAATCAACC ATGGCGAAGT GCAGCATCAC TAGTGTGGGG 
    15181 TACTAATTTC ACCGGCATTG ATTTTAAACC ATTTGATCCA CAACAATTAA GCTACAACGC 
    15241 ATGGCAAAAC GAACTCAATT GTCATGTTAG TAGTTCAATG GGAAGACTGT TCGACGCGGC 
    15301 GGCATTTGCC TGCTGTGAAC AGAGCGAAGT CTCTTATGAA GGGCAGGCGC CGATGATGTT 
    15361 GGAAAGCGTT GCGTCGACGC CCTCTAAGGT TATGCCGTTA ACGTTGGTCC AGAAAAACGA 
    15421 CGAATTTATT CAAATGGATT GGCGAACACT GGTACCGGAA CTATTTGATT TCAAAGTGTC 
    15481 TCCTCAAACT CGTGCTGCAA ATTTCCACGC TTCGTTAATT GAAACGGTAT GGGAGGTAAC 
    15541 CCTACATTGC CGTAAAAAGT TTAATTTTGA CCACATTGGA TTGGCAGGAG GCGTCTTCCA 
    15601 AAATCGCATT TTGTGTGACG GTATATCACA ACGGTTTTTA CAATCAGACA TTCCTGTGGT 
    15661 TATTCCAAGT AGTTTGCCAT TAAACGATGC CGCAATAAGT GTTGGGCAAA TCCACGAATA 
    15721 CTGTTCACGG AGGTCATAAT GAAAAGCGCA GAGGGCAATA ATCATTCATC ATCAGAGCCG 
    15781 TTGGGCACGG AATCTATTCA ATTAGCTCAG GGGAACGGCG GAACACTGAC AAAAAGACTC 
    15841 ATTGATCATG TTTTTAAAAA TAAAGCGAAC AAAGATCTAG ATCTGCTTCA TGATGCCGCC 
    15901 ACAGTAACTT TTGATGGTCC TTATCTGAGT ATAACAACGG ATAGCTTCGT TGTATCCCCC 
    15961 CCAACATTTC CAGGCGGCAA TGTAGGCGCG TTGAGTGTTT ACGGTACCGT CAATGATTTA 
    16021 GCAGTCGTTG GGGCAACACC ACGGTACATC AGTACTGCAT TTATTATTGA AGAAGGCTTT 
    16081 TCCCTTTCAA CATTGAAACA AATCGTTAAT GGAATGCATC AAGCTGCCGA AGAAACGAAG 
    16141 GTCGCCATTG TAACAGGTGA TACGAAAGTT GTCCCGAAAG GCAGTGGTGG CGGCGTTTTT 
    16201 ATCAATACAA CGGGTGTTGG AGACAGCCGA GATGCGCCGA TTTGGGATAC CAGTCTTATA 
    16261 AAGGCAGGCG ATCATGTACT GGTTAGTGGT TCTGTAGGTG ATCACGGTGC GTGTGTCCTG 
    16321 CTTGCTCGCG AGGACTATGG TTTGCAAGGT CAGCTAAAGT CTGATTGTGG AAGCGTTGTT 
    16381 CCTCTTATTG ATCCAATCAA GCATTTGGAA GGTGTTCGTT TTGTGCGTGA CCCAACTCGT 
    16441 GGAGGGTTGT CAGTATTACT CCATGACGTT GCTAATGAAA CAGGCTTCGA TATCGAGTTA 
    16501 ATTGAAAATA ATATTCCGGT GCGACCTGAA GTGGCAAGCG TGTGTGAAAT ATTAGGCTTT 
    16561 GATCCGTTTG TTTTAGCGTG TGAGGGACGC ATTGTTGCTG TTGTTGCCCC TGACATAAGC 
    16621 GGTAAGGTGC TAGAACACTG GCGGAGCATT CGAAACGGGG AGCAGGCCGA ACACATTGGT 
    16681 GTAATAGTAA AAAACACCGA ATCAAAAGGG CGCGTGACCA TTGTTACGCC AATGGGAGGA 
    16741 AGACGTTTCA TGAATGAACT CGAAGATGAG CCGCTTCCAA GGATCTGCTG AGATCCTGGC 
    16801 CTCTAAACGG GTCTTGAGGG GTTTTTTGCT GAAAGGAGGA ACTATATCCG GATATCCACA 
    16861 GGACGGGTGT GGTCGCCATG ATCGCGTAGT CGATAGTGGC TCCAAGTAGC GAAGCGAGCA 
    16921 GGACTGGGCG GCGGCCAAAG CGGTCGGACA GTGCTCCGAG CGAGCTTCTG GAGCAGGAAG 
    16981 ATGTCGCGGG CATTAGCACC AGCGGTCTGC CAAGCCTCCG CCAGCCGTTG GGTCCCTTCC 
    17041 GCTTGAGCTT TTCCATCTTC GACGATACGG GCGGCGGCCC CCCGCGCTTC CGCGATCGCC 
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    17101 CGTTTACAAG CTGCCTCAGC TGGGGCGATC ACATCGGCTT GAAGTTGCTG CTGCACCTGT 
    17161 TTGATCCGCT CCTGCTGCAC AGGGAGTTCT GCTTGGCTAC GAGCGACTTC GGTAGCAATG 
    17221 TCCGCTTCAG CTTCGGCCAC CACCGCTTCG CGCCGCGTCA ACGCATCCTG AATCCGGCGC 
    17281 TCGGCCTCGG CTTGGGCGAT CGCTACATCG CGATCGATCC GACGCAGGGC CGTGATCTTG 
    17341 TCATTTTCGG CCGTTTGGAT CGCAGAGGCA GCCTGGGCAT CGGCTTCAGC AATTCGGGCA 
    17401 TCTCGCTGCA GATCAGCCCG CTGCTTGCGT CCACTAGCCG AGAGATAACC GACCTCATCG 
    17461 GAAATGTTCT GGACTTGCAG CGTATCGAGG ACTAGACCCA GCTGCTCAAG GTCATCCTCC 
    17521 GCCTCTTCCA GCAGACTTTT GGCAAAGGCA ATTTTGTCCT CGTTGATCTG CTCCGGCGTG 
    17581 AGGCTGGCTA AAACACCACG CAAGTTGCCT TCGAGGGTCT CCTTGGCAAT TTGCTCGATT 
    17641 TCCTTACGGT TTTTGCCAAG CAGCCGCTCG ATCGCGTTGT GGATGGTCGG TTCTTCCCCA 
    17701 GCAATCTTGA TATTGGCAAC GCCTTCAACA GTCAGGGGAA TGCCGCCCTT GGAGAAGGCA 
    17761 TTGGAAACGC GCAACTCAAT GATCATGTTG GTCAGATCCA TGCGGAGCGC TTTTTCCAGC 
    17821 AGAGGTACCC GCAGGCTGCT GCCGCCCTTG ACCAAGCGAT AGCCAACTCG GCGGCCATCA 
    17881 CTACTGCGGC GACTACTGCC AGCAAAGATC AAAATTTCAC TGGGTTGGCA GATGTAGTAG 
    17941 AGATTGCGCA GGACTAAGCT GCCAGCCCCG GCGACTCACC AGTCACAGAA AAGCATCTTA 
    18001 CGGATGGCAT GACAGTAAGA GAATTATGCA GTGCTGCCAT AACCATGAGT GATAACACTG 
    18061 CGGCCAACTT ACTTCTGACA ACGATCGGAG GACCGAAGGA GCTAACCGCT TTTTTGCACA 
    18121 ACATGGGGGA TCATGTAACT CGCCTTGATC GTTGGGAACC GGAGCTGAAT GAAGCCATAC 
    18181 CAAACGACGA GCGTGACACC ACGATGCCTG CAGCAATGGC AACAACGTTG CGCAAACTAT 
    18241 TAACTGGCGA ACTACTTACT CTAGCTTCCC GGCAACAATT AATAGACTGG ATGGAGGCGG 
    18301 ATAAAGTTGC AGGACCACTT CTGCGCTCGG CCCTTCCGGC TGGCTGGTTT ATTGCTGATA 
    18361 AATCTGGAGC CGGTGAGCGT GGGTCTCGCG GTATCATTGC AGCACTGGGG CCAGATGGTA 
    18421 AGCCCTCCCG TATCGTAGTT ATCTACACGA CGGGGAGTCA GGCAACTATG GATGAACGAA 
    18481 ATAGACAGAT CGCTGAGATA GGTGCCTCAC TGATTAAGCA TTGGTAACTG TCAGACCAAG 
    18541 TTTACTCATA TATACTTTAG ATTGATTTAA AACTTCATTT TTAATTTAAA AGGATCTAGG 
    18601 TGAAGATCCT TTTTGATAAT CTCATGACCA AAATCCCTTA ACGTGAGTTT TCGTTCCACT 
    18661 GAGCGTCAGA CCCCGTAGAA AAGATCAAAG GATCTTC 
// 
LOCUS       pIY087     19895 bp    DNA     circular UNA 10-Jul-2010 
DEFINITION   
FEATURES             Location/Qualifiers 
     rep_origin      1..589 
                     /label=oriV 
     misc_feature    complement(773..913) 
                     /feature_type="Transfer Origin" 
                     /label=oriT 
     Region          1060..1908 
                     /label=NSI-up 
     CDS             2682..3622 
                     /cds_type=ORF 
                     /label=SpSm 
     terminator      3882..3978 
                     /label=T4t 
     CDS             4302..5384 
                     /cds_type=ORF 
                     /label=lacI 
     promoter        5616..5678 
                     /label=PTRC 
     CDS             5706..6824 
                     /cds_type=ORF 
                     /label=orf2 
     CDS             6839..7393 
                     /cds_type=ORF 
                     /label=hynD 
     CDS             7390..7824 
                     /cds_type=ORF 
                     /label=hupH 
     terminator      complement(7825..8075) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
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                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        8076..8138 
                     /label=PTRC 
     sig_peptide     8163..8294 
                     /label="TAT signal" 
     CDS             8163..9161 
                     /cds_type=ORF 
                     /note="Length: 1056" 
                     /note="Found at strand: positive" 
                     /note="Start codon: CTG" 
                     /label=hynS 
     mutation        8850..8852 
                     /label=H238C 
     mutation        8943..8945 
                     /label=E269Q 
     mutation        8964..8966 
                     /label=E276Q 
     mutation        9015..9017 
                     /label=P293C 
     RBS             9165..9170 
                     /label=hynL-RBS 
     CDS             9179..11056 
                     /cds_type=ORF 
                     /note="Length: 1878" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hynL 
     terminator      complement(11109..11359) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        11360..11422 
                     /label=PTRC 
     CDS             11465..11674 
                     /cds_type=ORF 
                     /label=hypC 
     CDS             11658..12053 
                     /cds_type=ORF 
                     /label=hypA 
     CDS             12043..12789 
                     /cds_type=ORF 
                     /label=hypB 
     terminator      complement(12790..13040) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
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                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        13041..13103 
                     /label=PTRC 
     CDS             13128..14261 
                     /cds_type=ORF 
                     /label=hypD 
     CDS             14261..16567 
                     /cds_type=ORF 
                     /label=hypF 
     CDS             16567..17619 
                     /cds_type=ORF 
                     /label=hypE 
     terminator      complement(17829..18079) 
                     /label=rrnBt 
     Region          18159..19171 
                     /label=NSI-dn 
ORIGIN 
        1 TTGAGATCCT TTTTTTCTGC GCGTAATCTG CTGCTTGCAA ACAAAAAAAC CACCGCTACC 
       61 AGCGGTGGTT TGTTTGCCGG ATCAAGAGCT ACCAACTCTT TTTCCGAAGG TAACTGGCTT 
      121 CAGCAGAGCG CAGATACCAA ATACTGTCCT TCTAGTGTAG CCGTAGTTAG GCCACCACTT 
      181 CAAGAACTCT GTAGCACCGC CTACATACCT CGCTCTGCTA ATCCTGTTAC CAGTGGCTGC 
      241 TGCCAGTGGC GATAAGTCGT GTCTTACCGG GTTGGACTCA AGACGATAGT TACCGGATAA 
      301 GGCGCAGCGG TCGGGCTGAA CGGGGGGTTC GTGCACACAG CCCAGCTTGG AGCGAACGAC 
      361 CTACACCGAA CTGAGATACC TACAGCGTGA GCTATGAGAA AGCGCCACGC TTCCCGAAGG 
      421 GAGAAAGGCG GACAGGTATC CGGTAAGCGG CAGGGTCGGA ACAGGAGAGC GCACGAGGGA 
      481 GCTTCCAGGG GGAAACGCCT GGTATCTTTA TAGTCCTGTC GGGTTTCGCC ACCTCTGACT 
      541 TGAGCGTCGA TTTTTGTGAT GCTCGTCAGG GGGGCGGAGC CTATGGAAAA ACGCCAGCAA 
      601 CGCGGCCTTT TTACGGTTCC TGGCCTTTTG CTGGCCTTTT GCTCACATGT TCTTTCCTGC 
      661 GTTATCCCCT GATTCTGTGG ATAACCGTAT TACCGCCTTT GAGTGAGCTG ATACCGCTCG 
      721 CCGCAGCCGA ACGACCGAGC GCAGCGAGTC AGTGAGCGAG GAAGCGGAAG AGCGCCTGAT 
      781 GCGGTATTTT CTCCTTACGC ATCTGTGCGG TATTTCACAC CGCATATGGT GCACTCTCAG 
      841 TACAATCTGC TCTGATGCCG CATAGTTAAG CCAGTATACA CTCCGCTATC GCTACGTGAC 
      901 TGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
      961 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
     1021 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGGATA TCCGGCAGCC GGCGGAGCGC 
     1081 TGCTTTCTTG GCAAGCGGTC GCCAGCCCCA ACGCCAGGGC TGCCAGCCCG AAACAGCGGG 
     1141 GCAAGGCAGC TTGGAAGGGC GATCGCAGCA CGGGCATGGC AATGTCTCTC TGAAGGAATG 
     1201 CAGACCTTAT TCGTACAGCC AGGGTTGAAT CGTGGGGGTC CAATCACTTA GCTCTGCTGG 
     1261 GCTAAACCAG AGAGCAATTT CCTGTTGTGC TGTTTCGATT GCATCCGAGC CATGGATGAT 
     1321 GTTGCGGCCA ATATTGACAC CAAAATCACC ACGGATGGTG CCCGGTTCTG CCGTCAGCGG 
     1381 ATTGGTAGCG CCGATCAACT TGCGAGCAGC CGCCACAACG CCTTCGCCTT CCAAGACGAT 
     1441 CGCCACGATC GGCCCAGAGG TGATGAACTC GACGAGGCCA TTGAAGAAGG GGCGCTCGCG 
     1501 GTGGACAGCA TAGTGCTGTT CGGCCAGCTC GCGACTGGGC TTCAGCTGCT TTAGGCCCAC 
     1561 CAGTTTGAAG CCTTTTTGCT CAAAGCGGCC GATGATCGTA CCGACCAAAC CCCGCTGAAC 
     1621 GCCATCGGGC TTGATGGCAA TAAATGTGCG TTCCACAGAC ATCTAGATAG TCCTCAAGAC 
     1681 GAGGCAAGCA TTGAGCTTGC CTTCCTATGG TTCGGGATCA CTGGGATTCT TGACAAGCGA 
     1741 TCGCGGTCAC ATCGCTATCT CTTAGGACTT CGCAGCGGGC GAGTCGGATT GACCCGGTAG 
     1801 GGATTTCGCC AGATCAATGC CCGTGGTTTG TTTCAGCTTC TCCAGCAAGC TAGCGATTTG 
     1861 GGTAGCGCTG CCTTCCCCTT CGCCAATCAC AGTGATCGAC TCCACGTCGA TATCTGGCAC 
     1921 GGTGCCTGAA AGCGTGACGA GCAGGGACTC GAAGCTTGCA TGCCTGCAGG TCGACTCTAG 
     1981 AGCTTTATGC TTGTAAACCG TTTTGTGAAA AAATTTTTAA AATAAAAAAG GGGACCTCTA 
     2041 GGGTCCCCAA TTAATTAGTA ATATAATCTA TTAAAGGTCA TTCAAAAGGT CATCCACCGG 
     2101 ATCAATTCCC CTGCTCGCGC AGGCTGGGTG CCAAGCTCTC GGGTAACATC AAGGCCCGAT 
     2161 CCTTGGAGCC CTTGCCCTCC CGCACGATGA TCGTGCCGTG ATCGAAATCC AGATCCTTGA 
     2221 CCCGCAGTTG CAAACCCTCA CTGATCCGCA TGCCCGTTCC ATACAGAAGC TGGGCGAACA 
     2281 AACGATGCTC GCCTTCCAGA AAACCGAGGA TGCGAACCAC TTCATCCGGG GTCAGCACCA 
     2341 CCGGCAAGCG CCGCGACGGC CGAGGTCTTC CGATCTCCTG AAGCCAGGGC AGATCCGTGC 
     2401 ACAGCACCTT GCCGTAGAAG AACAGCAAGG CCGCCAATGC CTGACGATGC GTGGAGACCG 
     2461 AAACCTTGCG CTCGTTCGCC AGCCAGGACA GAAATGCCTC GACTTCGCTG CTGCCCAAGG 
     2521 TTGCCGGGTG ACGCACACCG TGGAAACGGA TGAAGGCACG AACCCAGTGG ACATAAGCCT 
     2581 GTTCGGTTCG TAAGCTGTAA TGCAAGTAGC GTATGCGCTC ACGCAACTGG TCCAGAACCT 
     2641 TGACCGAACG CAGCGGTGGT AACGGCGCAG TGGCGGTTTT CATGGCTTGT TATGACTGTT 
     2701 TTTTTGGGGT ACAGTCTATG CCTCGGGCAT CCAAGCAGCA AGCGCGTTAC GCCGTGGGTC 
     2761 GATGTTTGAT GTTATGGAGC AGCAACGATG TTACGCAGCA GGGCAGTCGC CCTAAAACAA 
     2821 AGTTAAACAT CATGAGGGAA GCGGTGATCG CCGAAGTATC GACTCAACTA TCAGAGGTAG 
     2881 TTGGCGTCAT CGAGCGCCAT CTCGAACCGA CGTTGCTGGC CGTACATTTG TACGGCTCCG 
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     2941 CAGTGGATGG CGGCCTGAAG CCACACAGTG ATATTGATTT GCTGGTTACG GTGACCGTAA 
     3001 GGCTTGATGA AACAACGCGG CGAGCTTTGA TCAACGACTT TTGGAAACTT CGGCTTCCCC 
     3061 TGGAGAGAGC GAGATTCTCC GCGCTGTAGA AGTCACCATT GTTGTGCACG ACGACATCAT 
     3121 TCCGTGGCGT TATCCAGCTA AGCGCGAACT GCAATTTGGA GAATGGCAGC GCAATGACAT 
     3181 TCTTGCAGGT ATCTTCGAGC CAGCCACGAT CGACATTGAT CTGGCTATCT TGCTGACAAA 
     3241 AGCAAGAGAA CATAGCGTTG CCTTGGTAGG TCCAGCGGCG GAGGAACTCT TTGATCCGGT 
     3301 TCCTGAACAG GATCTATTTG AGGCGCTAAA TGAAACCTTA ACGCTATGGA ACTCGCCGCC 
     3361 CGACTGGGCT GGCGATGAGC GAAATGTAGT GCTTACGTTG TCCCGCATTT GGTACAGCGC 
     3421 AGTAACCGGC AAAATCGCGC CGAAGGATGT CGCTGCCGAC TGGGCAATGG AGCGCCTGCC 
     3481 GGCCCAGTAT CAGCCCGTCA TACTTGAAGC TAGACAGGCT TATCTTGGAC AAGAAGAAGA 
     3541 TCGCTTGGCC TCGCGCGCAG ATCAGTTGGA AGAATTTGTC CACTACGTGA AAGGCGAGAT 
     3601 CACCAAGGTA GTCGGCAAAT AATGTCTAAC AATTCGTTCA AGCCGACGCC GCTTCGCGGC 
     3661 GCGGCTTAAC TCAAGCGTTA GATGCACTAA GCACATAATT GCTCACAGCC AAACTATCAG 
     3721 GTCAAGTCTG CTTTTATTAT TTTTAAGCGT GCATAATAAG CCCTACACAA ATTGGGAGAT 
     3781 ATATCATGAA AGGCTGGCTT TTTCTTGTTA TCGCAATAGT TGGCGAAGTA ATCGCAACAT 
     3841 CCGCATTAAA ATCTAGCGAG GGCTTTACTA AGCTGATCCG GTGGATGACC TTTTGAATGA 
     3901 CCTTTAATAG ATTATATTAC TAATTAATTG GGGACCCTAG AGGTCCCCTT TTTTATTTTA 
     3961 AAAATTTTTT CACAAAACGG TTTACAAGCA TACTAGAGGA TCGGCGGCCG CGGATCTGGG 
     4021 CCGCGGGTCA TGGCTGCGCC CCGACACCCG CCAACACCCG CTGACGCGCC CTGACGGGCT 
     4081 TGTCTGCTCC CGGCATCCGC TTACAGACAA GCTGTGACCG TCTCCGGGAG CTGCATGTGT 
     4141 CAGAGGTTTT CACCGTCATC ACCGAAACGC GCGAGGCAGC AGATCAATTC GCGCGCGAAG 
     4201 GCGAAGCGGC ATGCATTTAC GTTGACACCA TCGAATGGTG CAAAACCTTT CGCGGTATGG 
     4261 CATGATAGCG CCCGGAAGAG AGTCAATTCA GGGTGGTGAA TGTGAAACCA GTAACGTTAT 
     4321 ACGATGTCGC AGAGTATGCC GGTGTCTCTT ATCAGACCGT TTCCCGCGTG GTGAACCAGG 
     4381 CCAGCCACGT TTCTGCGAAA ACGCGGGAAA AAGTGGAAGC GGCGATGGCG GAGCTGAATT 
     4441 ACATTCCCAA CCGCGTGGCA CAACAACTGG CGGGCAAACA GTCGTTGCTG ATTGGCGTTG 
     4501 CCACCTCCAG TCTGGCCCTG CACGCGCCGT CGCAAATTGT CGCGGCGATT AAATCTCGCG 
     4561 CCGATCAACT GGGTGCCAGC GTGGTGGTGT CGATGGTAGA ACGAAGCGGC GTCGAAGCCT 
     4621 GTAAAGCGGC GGTGCACAAT CTTCTCGCGC AACGCGTCAG TGGGCTGATC ATTAACTATC 
     4681 CGCTGGATGA CCAGGATGCC ATTGCTGTGG AAGCTGCCTG CACTAATGTT CCGGCGTTAT 
     4741 TTCTTGATGT CTCTGACCAG ACACCCATCA ACAGTATTAT TTTCTCCCAT GAAGACGGTA 
     4801 CGCGACTGGG CGTGGAGCAT CTGGTCGCAT TGGGTCACCA GCAAATCGCG CTGTTAGCGG 
     4861 GCCCATTAAG TTCTGTCTCG GCGCGTCTGC GTCTGGCTGG CTGGCATAAA TATCTCACTC 
     4921 GCAATCAAAT TCAGCCGATA GCGGAACGGG AAGGCGACTG GAGTGCCATG TCCGGTTTTC 
     4981 AACAAACCAT GCAAATGCTG AATGAGGGCA TCGTTCCCAC TGCGATGCTG GTTGCCAACG 
     5041 ATCAGATGGC GCTGGGCGCA ATGCGCGCCA TTACCGAGTC CGGGCTGCGC GTTGGTGCGG 
     5101 ATATCTCGGT AGTGGGATAC GACGATACCG AAGACAGCTC ATGTTATATC CCGCCGTTAA 
     5161 CCACCATCAA ACAGGATTTT CGCCTGCTGG GGCAAACCAG CGTGGACCGC TTGCTGCAAC 
     5221 TCTCTCAGGG CCAGGCGGTG AAGGGCAATC AGCTGTTGCC CGTCTCACTG GTGAAAAGAA 
     5281 AAACCACCCT GGCGCCCAAT ACGCAAACCG CCTCTCCCCG CGCGTTGGCC GATTCATTAA 
     5341 TGCAGCTGGC ACGACAGGTT TCCCGACTGG AAAGCGGGCA GTGAGCGCAA CGCAATTAAT 
     5401 GTAAGTTAGC GCGAATTGAT CTGGTTTGAC AGCTTATCAT CGACTGCACG GTGCACCAAT 
     5461 GCTTCTGGCG TCAGGCAGCC ATCGGAAGCT GTGGTATGGC TGTGCAGGTC GTAAATCACT 
     5521 GCATAATTCG TGTCGCTCAA GGCGCACTCC CGTTCTGGAT AATGTTTTTT GCGCCGACAT 
     5581 CATAACGGTT CTGGCAAATA TTCTGAAATG AGCTGTTGAC AATTAATCAT CCGGCTCGTA 
     5641 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACAGG AAACAGACCA TGGAggagga 
     5701 actagATGGC TTCCATTATT GGTAGCGGCT TTTTGATCAT TGCACCACTG CTGCATTCGG 
     5761 TAATGGGGAA ATGGGCTCTG CTTGGAATAG TGTTGTTGTC CATTCTGGCA TATGCGCTGG 
     5821 GGTCGGTTAT TCGCTTCAAT ATACGCCATG CAGAACCTGA GCTAGCTAGC AATCAACAAA 
     5881 GCAGTATTGT GACGCTTGAA AAAGCAAGTC AATGGGCGCT TGGTGCGGCA TATGCCATTT 
     5941 CCGTGGCGTT TTATATTAGT TTGTTTGCAG CGTTTGTTTT TGATCGTTTA TCAATCTCTG 
     6001 ATACGACGTA CATCAAACTG TTTACCAGTG GGTTGCTTGT CATCATTACG GTGGTCGCTT 
     6061 GGCTCCGTGG TGCTAGGGGG CTAGAGACCA TTGAGCTATT CGCCGTGACA ATAAAGTTGG 
     6121 CTATTATAGT AGGTGTGCTC GCAGCGCTGG CAACCTACGA CATACAAGTA CAAAGTGCTT 
     6181 GGTTTCAACA TGAAGCGATA CAGGCATTGA GCCATTTTGA AACTGTTAGC ATGCTCGCAG 
     6241 GCATGCTCAT GGTAACGCAA GGGTTCGAGA CAACCCGTTT TATGGGGAAT AACTACACGC 
     6301 CAGAACAGCG CATTAAAGCG AGTCGTTATG CTCAGTGGAT CGCTATTTTT CTCTATGTTG 
     6361 TTTTTATCGG TCTAACGTGT CCTATTTTTC TGGATTTTCC GATCACGGAA TTAAACGAAA 
     6421 CAACGATTAG CTACACCCTA GGGCAAGCAA TATGGGTATT GCCGATTTTA TTACTGGTTG 
     6481 CCGCCACGGC AAGTCAATTA AGTGCAGCAT TAGCCGATAC TATCGGTGGC GGAGGCCTCT 
     6541 TAAAAGAGCT TTTCCATTTA CCTATCTCCC CGCAATTTTA CTACGTTTTA GTCATCGCCA 
     6601 TCGCAGGTAT ATTAGTTTGG TCATCCAACG TATTTGAAAT TATTAATCTC GCTTCAAAAG 
     6661 GGTTTGCACT TTATTACCTG ATCCAAACAA TAATCGCGGT CAAACTCGTG ATGCGTCAAA 
     6721 GCACAGGTCA ACGCATTAGG TCAACAAAAT TACTTGGTCT ATCGGTGATC GTTCTCTGTT 
     6781 TATTCTTTGT GATTGGCTGG TCAATTCCAG CACCTCATAG CTAATAAGGA AAATACCGAT 
     6841 GCTATCAGTA GAAACTACAC CACCAATTGA CCAAATCAAA AACGCGGCTA AGCGCTACGC 
     6901 TATCATTGGT GTTGGAAATC TATTGCAGCG AGATGATGGC GTTGGTGTGC ACGCGGTTCG 
     6961 TGCTATGCAA CCCCTGCTAA AGTCTTATTC AAATGTATCT TGCATTGACG CTGGGACACT 
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     7021 GAGCTATGAA CTTTTGGAGT GGGTTGCGAG TTCCGATCAT ACGATAGTCA TCGACGCGGC 
     7081 TTATATGCGC TGTCCGCCTG GCACGGTGAG AGTGTTTGAG AACGAGGCAA TTGCGGATCA 
     7141 GTTTCAGCAA GCGACGACCC ATTCCGTTCA CCAGATCACG TTACGCGACA CATTGTTGAC 
     7201 CAGCCAAACG TTATATTCAA AACCTTCTGC GGTGACGTTA ATTGGCGTAG AGCCGGAGGC 
     7261 GATTGAGTGG GGAACCTCTT TGAGTCCAAA GGTAAATGCA GCGCTATCAT CGATCATGGA 
     7321 TATCGCATTT GCTTGCTTAT CAGGCGACAA CGTTCAGACC TATAAACCGG CAACCCAAAA 
     7381 GGAGGCACGA TGACCGAAGA ACTCATTTTT ATGACATCAA ATGCTGATAA AACGGGCAAC 
     7441 GTAATGCCGC TTTTGCATCA GATACGTCAT GCGTTGTCTC AGTTAATTGA ACGACAAGAA 
     7501 CAAACCACGA TTGATCTGCG ACGATTGCCT TTAAGCGCTA GCGAAGAAGC GCAGTTAGAA 
     7561 GCTTTTCTTG GGCATGGAGA GGTTAAAGCT GATATTCAGG CGCTGGGTGA TACGGTGCTA 
     7621 ATCGAATCAC GCTACGCAGG CGTTTGGCTT GAAATTCACT ATAACGAAGA TGTGGAGATC 
     7681 ATGGGCAAAT ACGTTCATAT CTGTACCTGT CCACCAATCA TAAAATCTCA GCCAGAAGAT 
     7741 ATGGTGTTAT CGCTCAGCAA TATAGTGTCT GACATCCATT CGTTGTCTCA TCAATCTTCT 
     7801 GATGAAACGG CTAAGGAGGA TTGACATGCG AGAGTAGGGA ACTGCCAGGC ATCAAATAAA 
     7861 ACGAAAGGCT CAGTCGAAAG ACTGGGCCTT TCGTTTTATC TGTTGTTTGT CGGTGAACGC 
     7921 TCTCCTGAGT AGGACAAATC CGCCGGGAGC GGATTTGAAC GTTGCGAAGC AACGGCCCGG 
     7981 AGGGTGGCGG GCAGGACGCC CGCCATAAAC TGCCAGGCAT CAAATTAAGC AGAAGGCCAT 
     8041 CCTGACGGAT GGCCTTTTTG CGTTTCTACT ACTAGTTGAC AATTAATCAT CCGGCTCGTA 
     8101 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACATA CTAGAAAGAG GAGAAATACT 
     8161 AGATGGCGCT ACCAACATTA AACAAGCAGT TACAAGCGTC CGGTATCTCA AGACGCACAT 
     8221 TTCTTAAGTT TTGCGCTACA ACGGCGTCTT TACTGGCATT GCCGCAAAGC GCTGTTGCCG 
     8281 ATTTGGCGAC TGCCCTTGGC AATGCGAGAA GACCCTCTGT GATTTGGTTG CCCTTTCAAG 
     8341 AGTGCACAGG GTGTACCGAA GCAATATTGC GCTCTCATGC TCCCACATTG GAAAGCCTTA 
     8401 TTTTCGATCA TATTTCGTTG GATTATCAGC ATACGATAAT GGCTGCTGCG GGAGAGCAAG 
     8461 CTGAAGACGC TAGGCGTGCG GCGATGAACG CGCACAAAGG GCAATATTTG TTGTTGGTTG 
     8521 ATGGTTCGGT TCCGGTGGGT AACCCAGGAT ACTCAACGAT CAGTGGCATG AGTAATGTCG 
     8581 ATATGCTGAG AGAATCGGCA AAAGATGCTG CGGGTATTAT TGCCATCGGT ACCTGCGCGT 
     8641 CTTTTGGCGG GATCCCTAAA GCAAACCCAA ATCCGACGGG GGCAGTGGCA GTAAGCGACA 
     8701 TTATTACAGA CAAGCCAATC GTAAACATTT CAGGCTGTCC GCCACTGCCT ATCGCGATTA 
     8761 CAGCTGTGTT GGTTCATTAC CTGACGTTTA AGCGTTTCCC TGATCTCGAC GAATTACAAC 
     8821 GCCCACTCGC TTTTTTTGGT GAAAGCATCT GTGACAGATG TTATCGACGC CCATTTTTTG 
     8881 AACAACGTAA ATTTGCAAAA TCGTTTGATG ATGAGGGGGC AAAAAATGGG TGGTGTTTGT 
     8941 TCCAACTTGG TTGTAAAGGG CCCCAAACCT TTAACGCATG TGCAACGGTT AAATGGAATC 
     9001 AAGGCACGAG TTTTTGTATC GAATCTGGCC ATCCGTGTCT TGGTTGCTCT GAGCCCGATT 
     9061 TCTGGGATAA AAGCAGCTTT TACCAAGCCT TGGGTCCATG GGAGTGGTAC AAATCCAAAC 
     9121 CCGGCAAAGG TGCACAGAAG CATGCTGGGA AAAACTCATA AGATAATAGG CAAGGCTCAT 
     9181 GGAAAATACA GCAAGTAACA ACCGGTTAGT CGTCGATCCT ATCACTCGAA TTGAAGGGCA 
     9241 TCTTCGAATA GAAGCTGAAA TGGATGGGAA TACCATCAAA CAGGCGTTCT CATCAGGCAC 
     9301 GTCTGTTCGG GGAATTGAAC TGATTTTACA AGGCAGAGAT CCGCGTGACG CTTGGGCTTT 
     9361 TGCGCAACGT ATCTGTGGCG TCTGCACGCT GGTGCATGGT ATGGCATCGG TGCGTGCTGT 
     9421 CGAAGATGCA ATTAGAAAAG CTTGGCGGTC AAACGCAAAA TTAGGGGTTG CCATTGGAAA 
     9481 GCCCTCCATG ACATCTATGC CAAAAGGACC GATGCAACAT GGTAAAAAAG GGCACCGACA 
     9541 GTCACGTACT TCAATAGGCG TACTGAGTGA AGCAGAAATG GCTATCCCTC AAAATGCACA 
     9601 ACTGATAAGA AACATCATGA TTGCAACCCA ATATGTGCAT GATCACGTGA TGCATTTTTA 
     9661 TCACTTGCAT GCCCTAGATT GGGTTGACGT TGTTTCTGCA CTAGATGCAG ATCCAACGAG 
     9721 AACCGCTACG CTCGCCGGTC AATTGAGTGA TTATCCTCGT TCATCGCCGG GATATTTCAA 
     9781 AGATGTGAAG CAAAAAGTCA AAACGCTGGT TGAGTCTGGG CAGCTAGGGA TATTCAGTAA 
     9841 CGCGTATTGG GGGCATCCTG GCTATAAACT GCCACCTGAA GTTAACTTGA TGGCATTAGC 
     9901 ACATTATTTA GATGCGCTAA CGTGGCAGCG TGAAGTTGTA AAAGTTCACA CCATATTTGG 
     9961 AGGGAAAAAC CCTCATCCTA ATTTTGTCGT TGGCGGCGTG CCTTCACCGA TTAATCTCAA 
    10021 TGCGTCAACG GGTATTAACA CGAGTCGATT AGTGCAACTA CAAGATGCTA TCACGCAAAT 
    10081 GAAGAGCTTT GTCGATCAGG TGTATTACCC CGATATTGTG GCGATTGCGG GTTATTACAA 
    10141 AGAGTGGGGG ACACGAGGGG AAGGGCTGGG TAACTTTCTT ACCTATGGAG ACTTACCTAT 
    10201 GACATCAATG GATGACCCTG ATTCTTTCTT GTTTCCACGA GGTGCAATAC TTGGTCGAGA 
    10261 CTTGAGTAAA GTGCATGACC TTGATCTAGA TGATCCCTCT GAAATTCAAG AATTCGTCTC 
    10321 TTCCTCCTGG TATCGATATA GTGGAGGGAA CGCAAGTGGT TTACACCCTT TTAATGGACA 
    10381 AACAACACTC GAGTATACTG GTCCGAAACC GCCTTACAAG CACCTAAATG TAGGGGCTGA 
    10441 ATATTCATGG TTGAAAAGTC CGCGTTGGAA AGGCCATGCG ATGGAGGTGG GACCGCTGGC 
    10501 TCGCGTGCTA ATGATGTATG CTAAAAAAGA TGCCGCTGCG CAAGACATCG TTAATCGATC 
    10561 TCTTTCTATC TTGGATTTAG AGACCTCTGC ACTTTTCTCC ACACTCGGTA GGACGCTCGC 
    10621 CAGAGCAGTG GAAACAAAAA TTGTGGTTAA CCAGCTACAG TCTTGGTATG ACCAACTATT 
    10681 GGATAATATC GCAAAGGGCG ATACCGATAC GTTTAACCCT CTGTATTTTG ACCCTACCAA 
    10741 TTGGCCAATT AAAGGCCAGG GGGTAGGCGT GATGGAAGCG CCTCGTGGCG CGTTGGGGCA 
    10801 TTGGTTGGTC ATGCAAAATG GCAAAATTGA GAATTACCAA TGTGTCGTGC CTACGACATG 
    10861 GAACGCTGGA CCTCGAGATC CCAACTCACA GGCAGGTGCT TATGAAGCCG CTCTGCAAGA 
    10921 TAAACATACG CTACATGATC CTGACCAACC TTTAGAGATT TTGCGAACAC TTCATAGTTT 
    10981 TGACCCCTGC TTAGCATGTG CCGTGCACGT AATGGACGAA ACAGGGGAAG AGCGTTTGCG 
    11041 TCTAAAAGTT CGTTAAgatc ctctacgccg gacgcatcgt ggccggTCGA GCTCAAGGAG 
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    11101 GAATAACACA TGCGAGAGTA GGGAACTGCC AGGCATCAAA TAAAACGAAA GGCTCAGTCG 
    11161 AAAGACTGGG CCTTTCGTTT TATCTGTTGT TTGTCGGTGA ACGCTCTCCT GAGTAGGACA 
    11221 AATCCGCCGG GAGCGGATTT GAACGTTGCG AAGCAACGGC CCGGAGGGTG GCGGGCAGGA 
    11281 CGCCCGCCAT AAACTGCCAG GCATCAAATT AAGCAGAAGG CCATCCTGAC GGATGGCCTT 
    11341 TTTGCGTTTC TACTACTAGT TGACAATTAA TCATCCGGCT CGTATAATGT GTGGAATTGT 
    11401 GAGCGGATAA CAATTTCACA CATACTAGAA AGAGGAGAAA TACTAGATGT GTCTCGCTAT 
    11461 CCCCATGAAA GTCATTGCAA TTAAAGGCTT TAACGCAACG TGTGAAGCGA AAGGTGTCTC 
    11521 TCGCGAGGTG AGTTTACATT TAGTGCAAGG GCTAGAGGTC AAAGTTGGCG ACTATGTGAT 
    11581 GGTACATGTT GGTTATGCTC TCCAAGTGAT CACCTATGAT GAAGCGCAGG TGACATGGGA 
    11641 GATGCTCGAT CAGGTCATTG CTTACGATGC ATGAAATTAG TCTTTGCTAT AGCTTGCTTG 
    11701 ACACAGTCGC TGTTCACCAG CGAGCAAACA TGAATAAGTC TGTCAGTCTG GTTCACGTCA 
    11761 AAGTCGGCCC ACTGTCAGGT GTTGAGCCTG ACTTGCTGCA CCATGCGTTC TTGGCGTGTA 
    11821 GAACTCACAC CATTGGCGAT CAGGCAACGC TTAGAATTGA CACAAGCGCT ATCAAGATAC 
    11881 GCTGTAAATT GTGTGGCGAA TTCAGCCGAG TTTCGGTGAA TAGCATCCTA TGTGCAAGTT 
    11941 GCGGTGCTTG GCAAACCGAC CTCATTGAGG GCGATGAATT TATATTGCAA CGAATAGAGT 
    12001 TTATCGCACC TGACAATTTT ACAGAATCAA AGGAGAGAAA ACATGTGCGG TAACTGTGGT 
    12061 TGCGAAACGC AAGTAAAATC AGAGAAAACT GACAAGCCAT CAGCAAATAT CGTTGAGGTT 
    12121 CACGCAAATT TAAAAAGCAA CAATGACAAC CAAGCGATAG CAAACCGTGC TTTATTTGAC 
    12181 GCACATAATG TACTAGTGAT TAATTTGATG TCATCCCCAG GCAGTGGAAA AACCAGGCTA 
    12241 CTCGAAGAAA CGATACGTGC GCTTAAGTCG CAATACGCGA TGGCGGTGAT TGAAGGCGAC 
    12301 CTCGAAACTG AAAATGACGC AAATAGAATT AGACGTCATG GTGTGCAGGC GGAGCAAATC 
    12361 GCCACGGGCC AAGGGTGTCA CTTGGACGCC AGTATGGTGC AAAAGGTACT TGGAAGATTT 
    12421 AGCTTACAAA AACTAGACGT TTTGTTTATA GAGAATGTTG GCAATTTGAT TTGTCCAGCG 
    12481 TGTTTTGATT TAGGACAGCA CTTAAACATT ATTTTGCTGT CCGTACCAGA AGGTGATGAT 
    12541 AAGCCTGAAA AGTACCCAGT GATGTTTCGT GCCGCGGACG TCATGCTTAT TTCTAAGACC 
    12601 GATTACTTGC AATTTCACGA TGAATTCAAT GTACCTCGCG CGATTGAATC ATTTCGTAAA 
    12661 GTGGGCAACG ATGCGCCCGT TCTCGAAGTG TCTTCATTGA AAAGTCAACA TCTAGAGCGT 
    12721 TGGTTTTCTT ATTTTACGCA CGCCATTACA GCTCATCAGT CTCAGTCGTT ACAAAATAGC 
    12781 GGAGTCTAAC ATGCGAGAGT AGGGAACTGC CAGGCATCAA ATAAAACGAA AGGCTCAGTC 
    12841 GAAAGACTGG GCCTTTCGTT TTATCTGTTG TTTGTCGGTG AACGCTCTCC TGAGTAGGAC 
    12901 AAATCCGCCG GGAGCGGATT TGAACGTTGC GAAGCAACGG CCCGGAGGGT GGCGGGCAGG 
    12961 ACGCCCGCCA TAAACTGCCA GGCATCAAAT TAAGCAGAAG GCCATCCTGA CGGATGGCCT 
    13021 TTTTGCGTTT CTACTACTAG TTGACAATTA ATCATCCGGC TCGTATAATG TGTGGAATTG 
    13081 TGAGCGGATA ACAATTTCAC ACATACTAGA AAGAGGAGAA ATACTAGATG TACAGTGTTG 
    13141 AATCGTTGCT AAGAGACATT AAGAATACCT CGCTTTCAAA ACCGTTTCGT ATTCTTAATG 
    13201 TTTGCGGTGG CCATGAGCGT GCGATTACGC GCGCTGGATT TAGAACGTTG TTTCAGCACA 
    13261 ATATTCATCT GATACCTGGG CCAGGGTGCC CCGTTTGTAT TTGCCCCGAA GAGGATATTG 
    13321 CATACGCGAT ACACTTAGCC ATTAACGAAA ATGTCGTTAT CGTTAGTTTT GGTGACATGC 
    13381 TCCGCGTCCC AGTCGAACAC GAAATGGGTG GCTGTAGCTC ATTGATAGAC GCAAAAAATC 
    13441 AAGGGGCCGA TATCCGTCCG ATATCTTCTC CTCAAGAAGC GGTATCTATA GCATTGGAAG 
    13501 AACCTCGTAA GGTTATTGTG TTTTTTGCTG TTGGTTTTGA AACGACTATG GCACCGATTG 
    13561 CAGCAACACT GCTTAATGAT TTACCCAATA ACTTTAAAGT ATTATTGTCT GGACGACTTA 
    13621 CTTGGCCAGC AGTTGCCCAT GTGCTTGAGA GTCAACCGAA TACTTTTGAT GCACTGATTG 
    13681 CGCCAGGCCA CGTTGCGACA ATTATGGGTA GTGAAGAATG GCAGTTTGCA ATCGACCATC 
    13741 ATAATTTGCC TGTCAGTATT GCTGGTTTTC ATCCAGAAAG TTTGCTGTTG TCGCTCCAAA 
    13801 CGCTGCTCGG TAATTGTTCA AATAAAGTCG TCACACTGAG TAACCGCTAT CCCGAAGTGG 
    13861 TAAAGCAAAA CGGCAATGCA GCAGCTAAAG CAATAATCAA TAAAGCGTTC ACTATCGTTG 
    13921 ACGCACATTG GCGAGGAATT GGTGTTATTC CTGGTTCTGG ATTTTCCTTT GCTTCGAGAC 
    13981 TATCGCACCT AGACGCCACA AACGATTATG CGCCAGTCGA TTTCCCTTCG CAATGTGCGC 
    14041 AAAACGTTCC TGAAACCACA TCGCCCTGTG AAAAAGTGAT CCTCGGAAAA ATGGCACCTG 
    14101 ATGCGTGCCC GTTTTTTGGT CAGGAATGCA AACCAGCATC CCCTAAAGGC GCATGTATGG 
    14161 TGTCTGATGA GGGGGCTTGC CGAATTTGGT ATAGCTCTGG TGAGCGCTCG ATAACAAATG 
    14221 TTATCAAAAA GGGGAATACG CTAAAGGTGG AGATGAAGTG ATGACAACTG CCCGCACATA 
    14281 TGTTGCCAAT ACGAATAAGA GTAAAACTAT CGCCTATGAG TTGAACATTA CTGGAGTCAT 
    14341 CCAGGGGGTT GGGTTCAGAC CGTTAGTTTA CTGCTTAGCG TATGAAAAAA GTATTGTTGG 
    14401 TTGGGTACAA AACGACTGTG GATGTGTGCG AATACACGCT GAAGGCACTG AGCTAGACGT 
    14461 TGAACAATTT GTATTCGACT TACTGAACAA TGGGTCGCTA GTTTCCATAT CCTTGCTGGA 
    14521 AAAAAAGCAG GTTAAACTGA GTAATGTAGA CTCGTTCACG ATAAAAGAAA GCGGTCATGA 
    14581 TATAGCGTGC GGGGCGATAT CAATCCCCAA AGATGTCTAT TTGTGTGGAG CGTGTAAAGC 
    14641 TGAGTTACTG TCAAATACTA ACCGACGTGG CACCTATAGC TTTATCGCTT GCAGTAAATG 
    14701 TGGTCCACGA TTTTCTATGC TGCGAGCAAT GCCATACGAC AGAAAGAACA TGAGTATGTC 
    14761 AGCATTTCCA ATGTGTGAGT TATGTCGTAA AGAATATCAA TCGCCAACTG ATAGGCGCTT 
    14821 TCATGCTCAA CCAATAAGCT GTCGCGTATG CGGGCCTGAA GTATTTTGTT CAACTGTCGG 
    14881 CGGGCGCGTG GTCTCGCAAG GCGATGTTGA TGTTGTAGCA ACGGTTGTCG CGTATTTGAA 
    14941 TCAAGGCAAA ATTGTCGCGT TAAAAAGTAT AGGCGGTTAT CACTTGCTCT GTGACGCACA 
    15001 AAGCACTGAA GCGGTAGACC TTTTACGCCA GCGTAAAAAT AGACCAGATA AACCTTTCGC 
    15061 GGTCATGCTC CCAGAGCCTC GTGCAGACGA AACAAGTGAG GATTGGTTAG ATAAATGCGT 
    15121 TGCTGTAGAC AGTCATCAAA GAGCGCTCTT ACTAAGCCCC GTGCGACCCA TTTTACTTGC 
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    15181 AAAAAAGCAA TCGAATGTAC CCATTGCAGA TAACGTAGCG CCCATGCTTC GTGATTTGGG 
    15241 GGTGATGTTG CCGTGCAGCG GACTGCATTT ACTCATTATG CAGCAATTCA ATCGCCCCAT 
    15301 GGTGGCTACG TCAGGAAATA TTTACGGTGA ACCGATGGTC ACATCGACGT CATCGGCACA 
    15361 GCAACACCTT TCGATGTTGG CAGACATCTT CGTGCACCAT AATCGAGACA TTTTTCACAA 
    15421 ACTGGATGAT TCTGTGCTGC GAACGCTTAA GTCAGGCACC ATTCCAATTC GCCTGGGGCG 
    15481 GGGTATAAGT CCGATAGAAT TATCATTGCC ATATACTGTG CAGGAACCAA TGCTTGCTGT 
    15541 TGGCGCGAAT CAGAAAAATA CAGTCGCAAT AGCTTTGAAC AATCGACTTA TCGTAACACC 
    15601 GCATATTGGC GACCTCGATT CTCCGATAAT GCAAGCGCAC TTTGAAAAAT GTATCAGTGA 
    15661 CTTTCAAGCT CTCTATCATG TTCATCCACA GCGTATTCTT TGCGATAGCC ATCCTGGCTA 
    15721 TATCAGTTCC CGTTGGGCCA AAGGCAGTGA ACTACCGACT ACTAAAGTTT TACATCACCA 
    15781 CGCTCATGCA TCAGCGTGGG CATTAGCTGC TGAAATATCG ACACCAAGCT TGGTTTTCGT 
    15841 GTGGGATGGA ACGGGATTAG GCGAGAATGG CGAGATGTGG GGAGGGGAAG TTTTTTGTGG 
    15901 GACGCCGGGC AATTGGAAAC GTGTTGCCTC ATTAGCGCCT ATGAAGTTGC AAGGCGGCAA 
    15961 CAAGGTTCCA AATCAACCAT GGCGAAGTGC AGCATCACTA GTGTGGGGTA CTAATTTCAC 
    16021 CGGCATTGAT TTTAAACCAT TTGATCCACA ACAATTAAGC TACAACGCAT GGCAAAACGA 
    16081 ACTCAATTGT CATGTTAGTA GTTCAATGGG AAGACTGTTC GACGCGGCGG CATTTGCCTG 
    16141 CTGTGAACAG AGCGAAGTCT CTTATGAAGG GCAGGCGCCG ATGATGTTGG AAAGCGTTGC 
    16201 GTCGACGCCC TCTAAGGTTA TGCCGTTAAC GTTGGTCCAG AAAAACGACG AATTTATTCA 
    16261 AATGGATTGG CGAACACTGG TACCGGAACT ATTTGATTTC AAAGTGTCTC CTCAAACTCG 
    16321 TGCTGCAAAT TTCCACGCTT CGTTAATTGA AACGGTATGG GAGGTAACCC TACATTGCCG 
    16381 TAAAAAGTTT AATTTTGACC ACATTGGATT GGCAGGAGGC GTCTTCCAAA ATCGCATTTT 
    16441 GTGTGACGGT ATATCACAAC GGTTTTTACA ATCAGACATT CCTGTGGTTA TTCCAAGTAG 
    16501 TTTGCCATTA AACGATGCCG CAATAAGTGT TGGGCAAATC CACGAATACT GTTCACGGAG 
    16561 GTCATAATGA AAAGCGCAGA GGGCAATAAT CATTCATCAT CAGAGCCGTT GGGCACGGAA 
    16621 TCTATTCAAT TAGCTCAGGG GAACGGCGGA ACACTGACAA AAAGACTCAT TGATCATGTT 
    16681 TTTAAAAATA AAGCGAACAA AGATCTAGAT CTGCTTCATG ATGCCGCCAC AGTAACTTTT 
    16741 GATGGTCCTT ATCTGAGTAT AACAACGGAT AGCTTCGTTG TATCCCCCCC AACATTTCCA 
    16801 GGCGGCAATG TAGGCGCGTT GAGTGTTTAC GGTACCGTCA ATGATTTAGC AGTCGTTGGG 
    16861 GCAACACCAC GGTACATCAG TACTGCATTT ATTATTGAAG AAGGCTTTTC CCTTTCAACA 
    16921 TTGAAACAAA TCGTTAATGG AATGCATCAA GCTGCCGAAG AAACGAAGGT CGCCATTGTA 
    16981 ACAGGTGATA CGAAAGTTGT CCCGAAAGGC AGTGGTGGCG GCGTTTTTAT CAATACAACG 
    17041 GGTGTTGGAG ACAGCCGAGA TGCGCCGATT TGGGATACCA GTCTTATAAA GGCAGGCGAT 
    17101 CATGTACTGG TTAGTGGTTC TGTAGGTGAT CACGGTGCGT GTGTCCTGCT TGCTCGCGAG 
    17161 GACTATGGTT TGCAAGGTCA GCTAAAGTCT GATTGTGGAA GCGTTGTTCC TCTTATTGAT 
    17221 CCAATCAAGC ATTTGGAAGG TGTTCGTTTT GTGCGTGACC CAACTCGTGG AGGGTTGTCA 
    17281 GTATTACTCC ATGACGTTGC TAATGAAACA GGCTTCGATA TCGAGTTAAT TGAAAATAAT 
    17341 ATTCCGGTGC GACCTGAAGT GGCAAGCGTG TGTGAAATAT TAGGCTTTGA TCCGTTTGTT 
    17401 TTAGCGTGTG AGGGACGCAT TGTTGCTGTT GTTGCCCCTG ACATAAGCGG TAAGGTGCTA 
    17461 GAACACTGGC GGAGCATTCG AAACGGGGAG CAGGCCGAAC ACATTGGTGT AATAGTAAAA 
    17521 AACACCGAAT CAAAAGGGCG CGTGACCATT GTTACGCCAA TGGGAGGAAG ACGTTTCATG 
    17581 AATGAACTCG AAGATGAGCC GCTTCCAAGG ATCTGCTGAG ATCCTCTAGA GTCGACCTGC 
    17641 AGGCATGCAA GCTTGGCTGT TTTGGCGGAT GAGAGAAGAT TTTCAGCCTG ATACAGATTA 
    17701 AATCAGAACG CAGAAGCGGT CTGATAAAAC AGAATTTGCC TGGCGGCAGT AGCGCGGTGG 
    17761 TCCCACCTGA CCCCATGCCG AACTCAGAAG TGAAACGCCG TAGCGCCGAT GGTAGTGTGG 
    17821 GGTCTCCCCA TGCGAGAGTA GGGAACTGCC AGGCATCAAA TAAAACGAAA GGCTCAGTCG 
    17881 AAAGACTGGG CCTTTCGTTT TATCTGTTGT TTGTCGGTGA ACGCTCTCCT GAGTAGGACA 
    17941 AATCCGCCGG GAGCGGATTT GAACGTTGCG AAGCAACGGC CCGGAGGGTG GCGGGCAGGA 
    18001 CGCCCGCCAT AAACTGCCAG GCATCAAATT AAGCAGAAGG CCATCCTGAC GGATGGCCTT 
    18061 TTTGCGTTTC TACAAACTCT TTTGTTTATT TTTCTAAATA CATTCAAATA TGTATCCGCT 
    18121 CATGGCGGCC CAGATCCCCG GGTACCGAGC TCGAATTTCG AGCTTCTGGA GCAGGAAGAT 
    18181 GTCGCGGGCA TTAGCACCAG CGGTCTGCCA AGCCTCCGCC AGCCGTTGGG TCCCTTCCGC 
    18241 TTGAGCTTTT CCATCTTCGA CGATACGGGC GGCGGCCCCC CGCGCTTCCG CGATCGCCCG 
    18301 TTTACAAGCT GCCTCAGCTG GGGCGATCAC ATCGGCTTGA AGTTGCTGCT GCACCTGTTT 
    18361 GATCCGCTCC TGCTGCACAG GGAGTTCTGC TTGGCTACGA GCGACTTCGG TAGCAATGTC 
    18421 CGCTTCAGCT TCGGCCACCA CCGCTTCGCG CCGCGTCAAC GCATCCTGAA TCCGGCGCTC 
    18481 GGCCTCGGCT TGGGCGATCG CTACATCGCG ATCGATCCGA CGCAGGGCCG TGATCTTGTC 
    18541 ATTTTCGGCC GTTTGGATCG CAGAGGCAGC CTGGGCATCG GCTTCAGCAA TTCGGGCATC 
    18601 TCGCTGCAGA TCAGCCCGCT GCTTGCGTCC ACTAGCCGAG AGATAACCGA CCTCATCGGA 
    18661 AATGTTCTGG ACTTGCAGCG TATCGAGGAC TAGACCCAGC TGCTCAAGGT CATCCTCCGC 
    18721 CTCTTCCAGC AGACTTTTGG CAAAGGCAAT TTTGTCCTCG TTGATCTGCT CCGGCGTGAG 
    18781 GCTGGCTAAA ACACCACGCA AGTTGCCTTC GAGGGTCTCC TTGGCAATTT GCTCGATTTC 
    18841 CTTACGGTTT TTGCCAAGCA GCCGCTCGAT CGCGTTGTGG ATGGTCGGTT CTTCCCCAGC 
    18901 AATCTTGATA TTGGCAACGC CTTCAACAGT CAGGGGAATG CCGCCCTTGG AGAAGGCATT 
    18961 GGAAACGCGC AACTCAATGA TCATGTTGGT CAGATCCATG CGGAGCGCTT TTTCCAGCAG 
    19021 AGGTACCCGC AGGCTGCTGC CGCCCTTGAC CAAGCGATAG CCAACTCGGC GGCCATCACT 
    19081 ACTGCGGCGA CTACTGCCAG CAAAGATCAA AATTTCACTG GGTTGGCAGA TGTAGTAGAG 
    19141 ATTGCGCAGG ACTAAGCTGC CAGCCCCGGC GACTCACCAG TCACAGAAAA GCATCTTACG 
    19201 GATGGCATGA CAGTAAGAGA ATTATGCAGT GCTGCCATAA CCATGAGTGA TAACACTGCG 
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    19261 GCCAACTTAC TTCTGACAAC GATCGGAGGA CCGAAGGAGC TAACCGCTTT TTTGCACAAC 
    19321 ATGGGGGATC ATGTAACTCG CCTTGATCGT TGGGAACCGG AGCTGAATGA AGCCATACCA 
    19381 AACGACGAGC GTGACACCAC GATGCCTGCA GCAATGGCAA CAACGTTGCG CAAACTATTA 
    19441 ACTGGCGAAC TACTTACTCT AGCTTCCCGG CAACAATTAA TAGACTGGAT GGAGGCGGAT 
    19501 AAAGTTGCAG GACCACTTCT GCGCTCGGCC CTTCCGGCTG GCTGGTTTAT TGCTGATAAA 
    19561 TCTGGAGCCG GTGAGCGTGG GTCTCGCGGT ATCATTGCAG CACTGGGGCC AGATGGTAAG 
    19621 CCCTCCCGTA TCGTAGTTAT CTACACGACG GGGAGTCAGG CAACTATGGA TGAACGAAAT 
    19681 AGACAGATCG CTGAGATAGG TGCCTCACTG ATTAAGCATT GGTAACTGTC AGACCAAGTT 
    19741 TACTCATATA TACTTTAGAT TGATTTAAAA CTTCATTTTT AATTTAAAAG GATCTAGGTG 
    19801 AAGATCCTTT TTGATAATCT CATGACCAAA ATCCCTTAAC GTGAGTTTTC GTTCCACTGA 
    19861 GCGTCAGACC CCGTAGAAAA GATCAAAGGA TCTTC 
// 
LOCUS       pIY089     19895 bp    DNA     circular UNA 10-Jul-2010 
DEFINITION   
FEATURES             Location/Qualifiers 
     rep_origin      1..589 
                     /label=oriV 
     misc_feature    complement(773..913) 
                     /feature_type="Transfer Origin" 
                     /label=oriT 
     Region          1060..1908 
                     /label=NSI-up 
     CDS             2682..3622 
                     /cds_type=ORF 
                     /label=SpSm 
     terminator      3882..3978 
                     /label=T4t 
     CDS             4302..5384 
                     /cds_type=ORF 
                     /label=lacI 
     promoter        5616..5678 
                     /label=PTRC 
     CDS             5706..6824 
                     /cds_type=ORF 
                     /label=orf2 
     CDS             6839..7393 
                     /cds_type=ORF 
                     /label=hynD 
     CDS             7390..7824 
                     /cds_type=ORF 
                     /label=hupH 
     terminator      complement(7825..8075) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        8076..8138 
                     /label=PTRC 
     CDS             8163..9161 
                     /cds_type=ORF 
                     /label=hynS 
     primer          complement(8822..8879) 
                     /label=IY631Rd3Mut2R 
     mutation        8841..8843 
                     /label=E235Q 
     mutation        8850..8852 
                     /label=H238C 
     mutation        8853..8855 
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                     /label=D239H 
     primer          8857..8879 
                     /label=IY630Rd3MutF 
     mutation        8943..8945 
                     /label=E269Q 
     mutation        8964..8966 
                     /label=E276Q 
     mutation        9015..9017 
                     /label=P293C 
     RBS             9165..9170 
                     /label=hynL-RBS 
     CDS             9179..11056 
                     /cds_type=ORF 
                     /note="Length: 1878" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hynL 
     terminator      complement(11109..11359) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        11360..11422 
                     /label=PTRC 
     CDS             11465..11674 
                     /cds_type=ORF 
                     /label=hypC 
     CDS             11658..12053 
                     /cds_type=ORF 
                     /label=hypA 
     CDS             12043..12789 
                     /cds_type=ORF 
                     /label=hypB 
     terminator      complement(12790..13040) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        13041..13103 
                     /label=PTRC 
     CDS             13128..14261 
                     /cds_type=ORF 
                     /label=hypD 
     CDS             14261..16567 
                     /cds_type=ORF 
                     /label=hypF 
     CDS             16567..17619 
                     /cds_type=ORF 
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                     /label=hypE 
     terminator      complement(17829..18079) 
                     /label=rrnBt 
     Region          18159..19171 
                     /label=NSI-dn 
ORIGIN 
        1 TTGAGATCCT TTTTTTCTGC GCGTAATCTG CTGCTTGCAA ACAAAAAAAC CACCGCTACC 
       61 AGCGGTGGTT TGTTTGCCGG ATCAAGAGCT ACCAACTCTT TTTCCGAAGG TAACTGGCTT 
      121 CAGCAGAGCG CAGATACCAA ATACTGTCCT TCTAGTGTAG CCGTAGTTAG GCCACCACTT 
      181 CAAGAACTCT GTAGCACCGC CTACATACCT CGCTCTGCTA ATCCTGTTAC CAGTGGCTGC 
      241 TGCCAGTGGC GATAAGTCGT GTCTTACCGG GTTGGACTCA AGACGATAGT TACCGGATAA 
      301 GGCGCAGCGG TCGGGCTGAA CGGGGGGTTC GTGCACACAG CCCAGCTTGG AGCGAACGAC 
      361 CTACACCGAA CTGAGATACC TACAGCGTGA GCTATGAGAA AGCGCCACGC TTCCCGAAGG 
      421 GAGAAAGGCG GACAGGTATC CGGTAAGCGG CAGGGTCGGA ACAGGAGAGC GCACGAGGGA 
      481 GCTTCCAGGG GGAAACGCCT GGTATCTTTA TAGTCCTGTC GGGTTTCGCC ACCTCTGACT 
      541 TGAGCGTCGA TTTTTGTGAT GCTCGTCAGG GGGGCGGAGC CTATGGAAAA ACGCCAGCAA 
      601 CGCGGCCTTT TTACGGTTCC TGGCCTTTTG CTGGCCTTTT GCTCACATGT TCTTTCCTGC 
      661 GTTATCCCCT GATTCTGTGG ATAACCGTAT TACCGCCTTT GAGTGAGCTG ATACCGCTCG 
      721 CCGCAGCCGA ACGACCGAGC GCAGCGAGTC AGTGAGCGAG GAAGCGGAAG AGCGCCTGAT 
      781 GCGGTATTTT CTCCTTACGC ATCTGTGCGG TATTTCACAC CGCATATGGT GCACTCTCAG 
      841 TACAATCTGC TCTGATGCCG CATAGTTAAG CCAGTATACA CTCCGCTATC GCTACGTGAC 
      901 TGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
      961 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
     1021 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGGATA TCCGGCAGCC GGCGGAGCGC 
     1081 TGCTTTCTTG GCAAGCGGTC GCCAGCCCCA ACGCCAGGGC TGCCAGCCCG AAACAGCGGG 
     1141 GCAAGGCAGC TTGGAAGGGC GATCGCAGCA CGGGCATGGC AATGTCTCTC TGAAGGAATG 
     1201 CAGACCTTAT TCGTACAGCC AGGGTTGAAT CGTGGGGGTC CAATCACTTA GCTCTGCTGG 
     1261 GCTAAACCAG AGAGCAATTT CCTGTTGTGC TGTTTCGATT GCATCCGAGC CATGGATGAT 
     1321 GTTGCGGCCA ATATTGACAC CAAAATCACC ACGGATGGTG CCCGGTTCTG CCGTCAGCGG 
     1381 ATTGGTAGCG CCGATCAACT TGCGAGCAGC CGCCACAACG CCTTCGCCTT CCAAGACGAT 
     1441 CGCCACGATC GGCCCAGAGG TGATGAACTC GACGAGGCCA TTGAAGAAGG GGCGCTCGCG 
     1501 GTGGACAGCA TAGTGCTGTT CGGCCAGCTC GCGACTGGGC TTCAGCTGCT TTAGGCCCAC 
     1561 CAGTTTGAAG CCTTTTTGCT CAAAGCGGCC GATGATCGTA CCGACCAAAC CCCGCTGAAC 
     1621 GCCATCGGGC TTGATGGCAA TAAATGTGCG TTCCACAGAC ATCTAGATAG TCCTCAAGAC 
     1681 GAGGCAAGCA TTGAGCTTGC CTTCCTATGG TTCGGGATCA CTGGGATTCT TGACAAGCGA 
     1741 TCGCGGTCAC ATCGCTATCT CTTAGGACTT CGCAGCGGGC GAGTCGGATT GACCCGGTAG 
     1801 GGATTTCGCC AGATCAATGC CCGTGGTTTG TTTCAGCTTC TCCAGCAAGC TAGCGATTTG 
     1861 GGTAGCGCTG CCTTCCCCTT CGCCAATCAC AGTGATCGAC TCCACGTCGA TATCTGGCAC 
     1921 GGTGCCTGAA AGCGTGACGA GCAGGGACTC GAAGCTTGCA TGCCTGCAGG TCGACTCTAG 
     1981 AGCTTTATGC TTGTAAACCG TTTTGTGAAA AAATTTTTAA AATAAAAAAG GGGACCTCTA 
     2041 GGGTCCCCAA TTAATTAGTA ATATAATCTA TTAAAGGTCA TTCAAAAGGT CATCCACCGG 
     2101 ATCAATTCCC CTGCTCGCGC AGGCTGGGTG CCAAGCTCTC GGGTAACATC AAGGCCCGAT 
     2161 CCTTGGAGCC CTTGCCCTCC CGCACGATGA TCGTGCCGTG ATCGAAATCC AGATCCTTGA 
     2221 CCCGCAGTTG CAAACCCTCA CTGATCCGCA TGCCCGTTCC ATACAGAAGC TGGGCGAACA 
     2281 AACGATGCTC GCCTTCCAGA AAACCGAGGA TGCGAACCAC TTCATCCGGG GTCAGCACCA 
     2341 CCGGCAAGCG CCGCGACGGC CGAGGTCTTC CGATCTCCTG AAGCCAGGGC AGATCCGTGC 
     2401 ACAGCACCTT GCCGTAGAAG AACAGCAAGG CCGCCAATGC CTGACGATGC GTGGAGACCG 
     2461 AAACCTTGCG CTCGTTCGCC AGCCAGGACA GAAATGCCTC GACTTCGCTG CTGCCCAAGG 
     2521 TTGCCGGGTG ACGCACACCG TGGAAACGGA TGAAGGCACG AACCCAGTGG ACATAAGCCT 
     2581 GTTCGGTTCG TAAGCTGTAA TGCAAGTAGC GTATGCGCTC ACGCAACTGG TCCAGAACCT 
     2641 TGACCGAACG CAGCGGTGGT AACGGCGCAG TGGCGGTTTT CATGGCTTGT TATGACTGTT 
     2701 TTTTTGGGGT ACAGTCTATG CCTCGGGCAT CCAAGCAGCA AGCGCGTTAC GCCGTGGGTC 
     2761 GATGTTTGAT GTTATGGAGC AGCAACGATG TTACGCAGCA GGGCAGTCGC CCTAAAACAA 
     2821 AGTTAAACAT CATGAGGGAA GCGGTGATCG CCGAAGTATC GACTCAACTA TCAGAGGTAG 
     2881 TTGGCGTCAT CGAGCGCCAT CTCGAACCGA CGTTGCTGGC CGTACATTTG TACGGCTCCG 
     2941 CAGTGGATGG CGGCCTGAAG CCACACAGTG ATATTGATTT GCTGGTTACG GTGACCGTAA 
     3001 GGCTTGATGA AACAACGCGG CGAGCTTTGA TCAACGACTT TTGGAAACTT CGGCTTCCCC 
     3061 TGGAGAGAGC GAGATTCTCC GCGCTGTAGA AGTCACCATT GTTGTGCACG ACGACATCAT 
     3121 TCCGTGGCGT TATCCAGCTA AGCGCGAACT GCAATTTGGA GAATGGCAGC GCAATGACAT 
     3181 TCTTGCAGGT ATCTTCGAGC CAGCCACGAT CGACATTGAT CTGGCTATCT TGCTGACAAA 
     3241 AGCAAGAGAA CATAGCGTTG CCTTGGTAGG TCCAGCGGCG GAGGAACTCT TTGATCCGGT 
     3301 TCCTGAACAG GATCTATTTG AGGCGCTAAA TGAAACCTTA ACGCTATGGA ACTCGCCGCC 
     3361 CGACTGGGCT GGCGATGAGC GAAATGTAGT GCTTACGTTG TCCCGCATTT GGTACAGCGC 
     3421 AGTAACCGGC AAAATCGCGC CGAAGGATGT CGCTGCCGAC TGGGCAATGG AGCGCCTGCC 
     3481 GGCCCAGTAT CAGCCCGTCA TACTTGAAGC TAGACAGGCT TATCTTGGAC AAGAAGAAGA 
     3541 TCGCTTGGCC TCGCGCGCAG ATCAGTTGGA AGAATTTGTC CACTACGTGA AAGGCGAGAT 
     3601 CACCAAGGTA GTCGGCAAAT AATGTCTAAC AATTCGTTCA AGCCGACGCC GCTTCGCGGC 
     3661 GCGGCTTAAC TCAAGCGTTA GATGCACTAA GCACATAATT GCTCACAGCC AAACTATCAG 
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     3721 GTCAAGTCTG CTTTTATTAT TTTTAAGCGT GCATAATAAG CCCTACACAA ATTGGGAGAT 
     3781 ATATCATGAA AGGCTGGCTT TTTCTTGTTA TCGCAATAGT TGGCGAAGTA ATCGCAACAT 
     3841 CCGCATTAAA ATCTAGCGAG GGCTTTACTA AGCTGATCCG GTGGATGACC TTTTGAATGA 
     3901 CCTTTAATAG ATTATATTAC TAATTAATTG GGGACCCTAG AGGTCCCCTT TTTTATTTTA 
     3961 AAAATTTTTT CACAAAACGG TTTACAAGCA TACTAGAGGA TCGGCGGCCG CGGATCTGGG 
     4021 CCGCGGGTCA TGGCTGCGCC CCGACACCCG CCAACACCCG CTGACGCGCC CTGACGGGCT 
     4081 TGTCTGCTCC CGGCATCCGC TTACAGACAA GCTGTGACCG TCTCCGGGAG CTGCATGTGT 
     4141 CAGAGGTTTT CACCGTCATC ACCGAAACGC GCGAGGCAGC AGATCAATTC GCGCGCGAAG 
     4201 GCGAAGCGGC ATGCATTTAC GTTGACACCA TCGAATGGTG CAAAACCTTT CGCGGTATGG 
     4261 CATGATAGCG CCCGGAAGAG AGTCAATTCA GGGTGGTGAA TGTGAAACCA GTAACGTTAT 
     4321 ACGATGTCGC AGAGTATGCC GGTGTCTCTT ATCAGACCGT TTCCCGCGTG GTGAACCAGG 
     4381 CCAGCCACGT TTCTGCGAAA ACGCGGGAAA AAGTGGAAGC GGCGATGGCG GAGCTGAATT 
     4441 ACATTCCCAA CCGCGTGGCA CAACAACTGG CGGGCAAACA GTCGTTGCTG ATTGGCGTTG 
     4501 CCACCTCCAG TCTGGCCCTG CACGCGCCGT CGCAAATTGT CGCGGCGATT AAATCTCGCG 
     4561 CCGATCAACT GGGTGCCAGC GTGGTGGTGT CGATGGTAGA ACGAAGCGGC GTCGAAGCCT 
     4621 GTAAAGCGGC GGTGCACAAT CTTCTCGCGC AACGCGTCAG TGGGCTGATC ATTAACTATC 
     4681 CGCTGGATGA CCAGGATGCC ATTGCTGTGG AAGCTGCCTG CACTAATGTT CCGGCGTTAT 
     4741 TTCTTGATGT CTCTGACCAG ACACCCATCA ACAGTATTAT TTTCTCCCAT GAAGACGGTA 
     4801 CGCGACTGGG CGTGGAGCAT CTGGTCGCAT TGGGTCACCA GCAAATCGCG CTGTTAGCGG 
     4861 GCCCATTAAG TTCTGTCTCG GCGCGTCTGC GTCTGGCTGG CTGGCATAAA TATCTCACTC 
     4921 GCAATCAAAT TCAGCCGATA GCGGAACGGG AAGGCGACTG GAGTGCCATG TCCGGTTTTC 
     4981 AACAAACCAT GCAAATGCTG AATGAGGGCA TCGTTCCCAC TGCGATGCTG GTTGCCAACG 
     5041 ATCAGATGGC GCTGGGCGCA ATGCGCGCCA TTACCGAGTC CGGGCTGCGC GTTGGTGCGG 
     5101 ATATCTCGGT AGTGGGATAC GACGATACCG AAGACAGCTC ATGTTATATC CCGCCGTTAA 
     5161 CCACCATCAA ACAGGATTTT CGCCTGCTGG GGCAAACCAG CGTGGACCGC TTGCTGCAAC 
     5221 TCTCTCAGGG CCAGGCGGTG AAGGGCAATC AGCTGTTGCC CGTCTCACTG GTGAAAAGAA 
     5281 AAACCACCCT GGCGCCCAAT ACGCAAACCG CCTCTCCCCG CGCGTTGGCC GATTCATTAA 
     5341 TGCAGCTGGC ACGACAGGTT TCCCGACTGG AAAGCGGGCA GTGAGCGCAA CGCAATTAAT 
     5401 GTAAGTTAGC GCGAATTGAT CTGGTTTGAC AGCTTATCAT CGACTGCACG GTGCACCAAT 
     5461 GCTTCTGGCG TCAGGCAGCC ATCGGAAGCT GTGGTATGGC TGTGCAGGTC GTAAATCACT 
     5521 GCATAATTCG TGTCGCTCAA GGCGCACTCC CGTTCTGGAT AATGTTTTTT GCGCCGACAT 
     5581 CATAACGGTT CTGGCAAATA TTCTGAAATG AGCTGTTGAC AATTAATCAT CCGGCTCGTA 
     5641 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACAGG AAACAGACCA TGGAggagga 
     5701 actagATGGC TTCCATTATT GGTAGCGGCT TTTTGATCAT TGCACCACTG CTGCATTCGG 
     5761 TAATGGGGAA ATGGGCTCTG CTTGGAATAG TGTTGTTGTC CATTCTGGCA TATGCGCTGG 
     5821 GGTCGGTTAT TCGCTTCAAT ATACGCCATG CAGAACCTGA GCTAGCTAGC AATCAACAAA 
     5881 GCAGTATTGT GACGCTTGAA AAAGCAAGTC AATGGGCGCT TGGTGCGGCA TATGCCATTT 
     5941 CCGTGGCGTT TTATATTAGT TTGTTTGCAG CGTTTGTTTT TGATCGTTTA TCAATCTCTG 
     6001 ATACGACGTA CATCAAACTG TTTACCAGTG GGTTGCTTGT CATCATTACG GTGGTCGCTT 
     6061 GGCTCCGTGG TGCTAGGGGG CTAGAGACCA TTGAGCTATT CGCCGTGACA ATAAAGTTGG 
     6121 CTATTATAGT AGGTGTGCTC GCAGCGCTGG CAACCTACGA CATACAAGTA CAAAGTGCTT 
     6181 GGTTTCAACA TGAAGCGATA CAGGCATTGA GCCATTTTGA AACTGTTAGC ATGCTCGCAG 
     6241 GCATGCTCAT GGTAACGCAA GGGTTCGAGA CAACCCGTTT TATGGGGAAT AACTACACGC 
     6301 CAGAACAGCG CATTAAAGCG AGTCGTTATG CTCAGTGGAT CGCTATTTTT CTCTATGTTG 
     6361 TTTTTATCGG TCTAACGTGT CCTATTTTTC TGGATTTTCC GATCACGGAA TTAAACGAAA 
     6421 CAACGATTAG CTACACCCTA GGGCAAGCAA TATGGGTATT GCCGATTTTA TTACTGGTTG 
     6481 CCGCCACGGC AAGTCAATTA AGTGCAGCAT TAGCCGATAC TATCGGTGGC GGAGGCCTCT 
     6541 TAAAAGAGCT TTTCCATTTA CCTATCTCCC CGCAATTTTA CTACGTTTTA GTCATCGCCA 
     6601 TCGCAGGTAT ATTAGTTTGG TCATCCAACG TATTTGAAAT TATTAATCTC GCTTCAAAAG 
     6661 GGTTTGCACT TTATTACCTG ATCCAAACAA TAATCGCGGT CAAACTCGTG ATGCGTCAAA 
     6721 GCACAGGTCA ACGCATTAGG TCAACAAAAT TACTTGGTCT ATCGGTGATC GTTCTCTGTT 
     6781 TATTCTTTGT GATTGGCTGG TCAATTCCAG CACCTCATAG CTAATAAGGA AAATACCGAT 
     6841 GCTATCAGTA GAAACTACAC CACCAATTGA CCAAATCAAA AACGCGGCTA AGCGCTACGC 
     6901 TATCATTGGT GTTGGAAATC TATTGCAGCG AGATGATGGC GTTGGTGTGC ACGCGGTTCG 
     6961 TGCTATGCAA CCCCTGCTAA AGTCTTATTC AAATGTATCT TGCATTGACG CTGGGACACT 
     7021 GAGCTATGAA CTTTTGGAGT GGGTTGCGAG TTCCGATCAT ACGATAGTCA TCGACGCGGC 
     7081 TTATATGCGC TGTCCGCCTG GCACGGTGAG AGTGTTTGAG AACGAGGCAA TTGCGGATCA 
     7141 GTTTCAGCAA GCGACGACCC ATTCCGTTCA CCAGATCACG TTACGCGACA CATTGTTGAC 
     7201 CAGCCAAACG TTATATTCAA AACCTTCTGC GGTGACGTTA ATTGGCGTAG AGCCGGAGGC 
     7261 GATTGAGTGG GGAACCTCTT TGAGTCCAAA GGTAAATGCA GCGCTATCAT CGATCATGGA 
     7321 TATCGCATTT GCTTGCTTAT CAGGCGACAA CGTTCAGACC TATAAACCGG CAACCCAAAA 
     7381 GGAGGCACGA TGACCGAAGA ACTCATTTTT ATGACATCAA ATGCTGATAA AACGGGCAAC 
     7441 GTAATGCCGC TTTTGCATCA GATACGTCAT GCGTTGTCTC AGTTAATTGA ACGACAAGAA 
     7501 CAAACCACGA TTGATCTGCG ACGATTGCCT TTAAGCGCTA GCGAAGAAGC GCAGTTAGAA 
     7561 GCTTTTCTTG GGCATGGAGA GGTTAAAGCT GATATTCAGG CGCTGGGTGA TACGGTGCTA 
     7621 ATCGAATCAC GCTACGCAGG CGTTTGGCTT GAAATTCACT ATAACGAAGA TGTGGAGATC 
     7681 ATGGGCAAAT ACGTTCATAT CTGTACCTGT CCACCAATCA TAAAATCTCA GCCAGAAGAT 
     7741 ATGGTGTTAT CGCTCAGCAA TATAGTGTCT GACATCCATT CGTTGTCTCA TCAATCTTCT 
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     7801 GATGAAACGG CTAAGGAGGA TTGACATGCG AGAGTAGGGA ACTGCCAGGC ATCAAATAAA 
     7861 ACGAAAGGCT CAGTCGAAAG ACTGGGCCTT TCGTTTTATC TGTTGTTTGT CGGTGAACGC 
     7921 TCTCCTGAGT AGGACAAATC CGCCGGGAGC GGATTTGAAC GTTGCGAAGC AACGGCCCGG 
     7981 AGGGTGGCGG GCAGGACGCC CGCCATAAAC TGCCAGGCAT CAAATTAAGC AGAAGGCCAT 
     8041 CCTGACGGAT GGCCTTTTTG CGTTTCTACT ACTAGTTGAC AATTAATCAT CCGGCTCGTA 
     8101 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACATA CTAGAAAGAG GAGAAATACT 
     8161 AGATGGCGCT ACCAACATTA AACAAGCAGT TACAAGCGTC CGGTATCTCA AGACGCACAT 
     8221 TTCTTAAGTT TTGCGCTACA ACGGCGTCTT TACTGGCATT GCCGCAAAGC GCTGTTGCCG 
     8281 ATTTGGCGAC TGCCCTTGGC AATGCGAGAA GACCCTCTGT GATTTGGTTG CCCTTTCAAG 
     8341 AGTGCACAGG GTGTACCGAA GCAATATTGC GCTCTCATGC TCCCACATTG GAAAGCCTTA 
     8401 TTTTCGATCA TATTTCGTTG GATTATCAGC ATACGATAAT GGCTGCTGCG GGAGAGCAAG 
     8461 CTGAAGACGC TAGGCGTGCG GCGATGAACG CGCACAAAGG GCAATATTTG TTGTTGGTTG 
     8521 ATGGTTCGGT TCCGGTGGGT AACCCAGGAT ACTCAACGAT CAGTGGCATG AGTAATGTCG 
     8581 ATATGCTGAG AGAATCGGCA AAAGATGCTG CGGGTATTAT TGCCATCGGT ACCTGCGCGT 
     8641 CTTTTGGCGG GATCCCTAAA GCAAACCCAA ATCCGACGGG GGCAGTGGCA GTAAGCGACA 
     8701 TTATTACAGA CAAGCCAATC GTAAACATTT CAGGCTGTCC GCCACTGCCT ATCGCGATTA 
     8761 CAGCTGTGTT GGTTCATTAC CTGACGTTTA AGCGTTTCCC TGATCTCGAC GAATTACAAC 
     8821 GCCCACTCGC TTTTTTTGGT CAAAGCATCT GTCACAGATG TTATCGACGC CCATTTTTTG 
     8881 AACAACGTAA ATTTGCAAAA TCGTTTGATG ATGAGGGGGC AAAAAATGGG TGGTGTTTGT 
     8941 TCCAACTTGG TTGTAAAGGG CCCCAAACCT TTAACGCATG TGCAACGGTT AAATGGAATC 
     9001 AAGGCACGAG TTTTTGTATC GAATCTGGCC ATCCGTGTCT TGGTTGCTCT GAGCCCGATT 
     9061 TCTGGGATAA AAGCAGCTTT TACCAAGCCT TGGGTCCATG GGAGTGGTAC AAATCCAAAC 
     9121 CCGGCAAAGG TGCACAGAAG CATGCTGGGA AAAACTCATA AGATAATAGG CAAGGCTCAT 
     9181 GGAAAATACA GCAAGTAACA ACCGGTTAGT CGTCGATCCT ATCACTCGAA TTGAAGGGCA 
     9241 TCTTCGAATA GAAGCTGAAA TGGATGGGAA TACCATCAAA CAGGCGTTCT CATCAGGCAC 
     9301 GTCTGTTCGG GGAATTGAAC TGATTTTACA AGGCAGAGAT CCGCGTGACG CTTGGGCTTT 
     9361 TGCGCAACGT ATCTGTGGCG TCTGCACGCT GGTGCATGGT ATGGCATCGG TGCGTGCTGT 
     9421 CGAAGATGCA ATTAGAAAAG CTTGGCGGTC AAACGCAAAA TTAGGGGTTG CCATTGGAAA 
     9481 GCCCTCCATG ACATCTATGC CAAAAGGACC GATGCAACAT GGTAAAAAAG GGCACCGACA 
     9541 GTCACGTACT TCAATAGGCG TACTGAGTGA AGCAGAAATG GCTATCCCTC AAAATGCACA 
     9601 ACTGATAAGA AACATCATGA TTGCAACCCA ATATGTGCAT GATCACGTGA TGCATTTTTA 
     9661 TCACTTGCAT GCCCTAGATT GGGTTGACGT TGTTTCTGCA CTAGATGCAG ATCCAACGAG 
     9721 AACCGCTACG CTCGCCGGTC AATTGAGTGA TTATCCTCGT TCATCGCCGG GATATTTCAA 
     9781 AGATGTGAAG CAAAAAGTCA AAACGCTGGT TGAGTCTGGG CAGCTAGGGA TATTCAGTAA 
     9841 CGCGTATTGG GGGCATCCTG GCTATAAACT GCCACCTGAA GTTAACTTGA TGGCATTAGC 
     9901 ACATTATTTA GATGCGCTAA CGTGGCAGCG TGAAGTTGTA AAAGTTCACA CCATATTTGG 
     9961 AGGGAAAAAC CCTCATCCTA ATTTTGTCGT TGGCGGCGTG CCTTCACCGA TTAATCTCAA 
    10021 TGCGTCAACG GGTATTAACA CGAGTCGATT AGTGCAACTA CAAGATGCTA TCACGCAAAT 
    10081 GAAGAGCTTT GTCGATCAGG TGTATTACCC CGATATTGTG GCGATTGCGG GTTATTACAA 
    10141 AGAGTGGGGG ACACGAGGGG AAGGGCTGGG TAACTTTCTT ACCTATGGAG ACTTACCTAT 
    10201 GACATCAATG GATGACCCTG ATTCTTTCTT GTTTCCACGA GGTGCAATAC TTGGTCGAGA 
    10261 CTTGAGTAAA GTGCATGACC TTGATCTAGA TGATCCCTCT GAAATTCAAG AATTCGTCTC 
    10321 TTCCTCCTGG TATCGATATA GTGGAGGGAA CGCAAGTGGT TTACACCCTT TTAATGGACA 
    10381 AACAACACTC GAGTATACTG GTCCGAAACC GCCTTACAAG CACCTAAATG TAGGGGCTGA 
    10441 ATATTCATGG TTGAAAAGTC CGCGTTGGAA AGGCCATGCG ATGGAGGTGG GACCGCTGGC 
    10501 TCGCGTGCTA ATGATGTATG CTAAAAAAGA TGCCGCTGCG CAAGACATCG TTAATCGATC 
    10561 TCTTTCTATC TTGGATTTAG AGACCTCTGC ACTTTTCTCC ACACTCGGTA GGACGCTCGC 
    10621 CAGAGCAGTG GAAACAAAAA TTGTGGTTAA CCAGCTACAG TCTTGGTATG ACCAACTATT 
    10681 GGATAATATC GCAAAGGGCG ATACCGATAC GTTTAACCCT CTGTATTTTG ACCCTACCAA 
    10741 TTGGCCAATT AAAGGCCAGG GGGTAGGCGT GATGGAAGCG CCTCGTGGCG CGTTGGGGCA 
    10801 TTGGTTGGTC ATGCAAAATG GCAAAATTGA GAATTACCAA TGTGTCGTGC CTACGACATG 
    10861 GAACGCTGGA CCTCGAGATC CCAACTCACA GGCAGGTGCT TATGAAGCCG CTCTGCAAGA 
    10921 TAAACATACG CTACATGATC CTGACCAACC TTTAGAGATT TTGCGAACAC TTCATAGTTT 
    10981 TGACCCCTGC TTAGCATGTG CCGTGCACGT AATGGACGAA ACAGGGGAAG AGCGTTTGCG 
    11041 TCTAAAAGTT CGTTAAgatc ctctacgccg gacgcatcgt ggccggTCGA GCTCAAGGAG 
    11101 GAATAACACA TGCGAGAGTA GGGAACTGCC AGGCATCAAA TAAAACGAAA GGCTCAGTCG 
    11161 AAAGACTGGG CCTTTCGTTT TATCTGTTGT TTGTCGGTGA ACGCTCTCCT GAGTAGGACA 
    11221 AATCCGCCGG GAGCGGATTT GAACGTTGCG AAGCAACGGC CCGGAGGGTG GCGGGCAGGA 
    11281 CGCCCGCCAT AAACTGCCAG GCATCAAATT AAGCAGAAGG CCATCCTGAC GGATGGCCTT 
    11341 TTTGCGTTTC TACTACTAGT TGACAATTAA TCATCCGGCT CGTATAATGT GTGGAATTGT 
    11401 GAGCGGATAA CAATTTCACA CATACTAGAA AGAGGAGAAA TACTAGATGT GTCTCGCTAT 
    11461 CCCCATGAAA GTCATTGCAA TTAAAGGCTT TAACGCAACG TGTGAAGCGA AAGGTGTCTC 
    11521 TCGCGAGGTG AGTTTACATT TAGTGCAAGG GCTAGAGGTC AAAGTTGGCG ACTATGTGAT 
    11581 GGTACATGTT GGTTATGCTC TCCAAGTGAT CACCTATGAT GAAGCGCAGG TGACATGGGA 
    11641 GATGCTCGAT CAGGTCATTG CTTACGATGC ATGAAATTAG TCTTTGCTAT AGCTTGCTTG 
    11701 ACACAGTCGC TGTTCACCAG CGAGCAAACA TGAATAAGTC TGTCAGTCTG GTTCACGTCA 
    11761 AAGTCGGCCC ACTGTCAGGT GTTGAGCCTG ACTTGCTGCA CCATGCGTTC TTGGCGTGTA 
    11821 GAACTCACAC CATTGGCGAT CAGGCAACGC TTAGAATTGA CACAAGCGCT ATCAAGATAC 
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    11881 GCTGTAAATT GTGTGGCGAA TTCAGCCGAG TTTCGGTGAA TAGCATCCTA TGTGCAAGTT 
    11941 GCGGTGCTTG GCAAACCGAC CTCATTGAGG GCGATGAATT TATATTGCAA CGAATAGAGT 
    12001 TTATCGCACC TGACAATTTT ACAGAATCAA AGGAGAGAAA ACATGTGCGG TAACTGTGGT 
    12061 TGCGAAACGC AAGTAAAATC AGAGAAAACT GACAAGCCAT CAGCAAATAT CGTTGAGGTT 
    12121 CACGCAAATT TAAAAAGCAA CAATGACAAC CAAGCGATAG CAAACCGTGC TTTATTTGAC 
    12181 GCACATAATG TACTAGTGAT TAATTTGATG TCATCCCCAG GCAGTGGAAA AACCAGGCTA 
    12241 CTCGAAGAAA CGATACGTGC GCTTAAGTCG CAATACGCGA TGGCGGTGAT TGAAGGCGAC 
    12301 CTCGAAACTG AAAATGACGC AAATAGAATT AGACGTCATG GTGTGCAGGC GGAGCAAATC 
    12361 GCCACGGGCC AAGGGTGTCA CTTGGACGCC AGTATGGTGC AAAAGGTACT TGGAAGATTT 
    12421 AGCTTACAAA AACTAGACGT TTTGTTTATA GAGAATGTTG GCAATTTGAT TTGTCCAGCG 
    12481 TGTTTTGATT TAGGACAGCA CTTAAACATT ATTTTGCTGT CCGTACCAGA AGGTGATGAT 
    12541 AAGCCTGAAA AGTACCCAGT GATGTTTCGT GCCGCGGACG TCATGCTTAT TTCTAAGACC 
    12601 GATTACTTGC AATTTCACGA TGAATTCAAT GTACCTCGCG CGATTGAATC ATTTCGTAAA 
    12661 GTGGGCAACG ATGCGCCCGT TCTCGAAGTG TCTTCATTGA AAAGTCAACA TCTAGAGCGT 
    12721 TGGTTTTCTT ATTTTACGCA CGCCATTACA GCTCATCAGT CTCAGTCGTT ACAAAATAGC 
    12781 GGAGTCTAAC ATGCGAGAGT AGGGAACTGC CAGGCATCAA ATAAAACGAA AGGCTCAGTC 
    12841 GAAAGACTGG GCCTTTCGTT TTATCTGTTG TTTGTCGGTG AACGCTCTCC TGAGTAGGAC 
    12901 AAATCCGCCG GGAGCGGATT TGAACGTTGC GAAGCAACGG CCCGGAGGGT GGCGGGCAGG 
    12961 ACGCCCGCCA TAAACTGCCA GGCATCAAAT TAAGCAGAAG GCCATCCTGA CGGATGGCCT 
    13021 TTTTGCGTTT CTACTACTAG TTGACAATTA ATCATCCGGC TCGTATAATG TGTGGAATTG 
    13081 TGAGCGGATA ACAATTTCAC ACATACTAGA AAGAGGAGAA ATACTAGATG TACAGTGTTG 
    13141 AATCGTTGCT AAGAGACATT AAGAATACCT CGCTTTCAAA ACCGTTTCGT ATTCTTAATG 
    13201 TTTGCGGTGG CCATGAGCGT GCGATTACGC GCGCTGGATT TAGAACGTTG TTTCAGCACA 
    13261 ATATTCATCT GATACCTGGG CCAGGGTGCC CCGTTTGTAT TTGCCCCGAA GAGGATATTG 
    13321 CATACGCGAT ACACTTAGCC ATTAACGAAA ATGTCGTTAT CGTTAGTTTT GGTGACATGC 
    13381 TCCGCGTCCC AGTCGAACAC GAAATGGGTG GCTGTAGCTC ATTGATAGAC GCAAAAAATC 
    13441 AAGGGGCCGA TATCCGTCCG ATATCTTCTC CTCAAGAAGC GGTATCTATA GCATTGGAAG 
    13501 AACCTCGTAA GGTTATTGTG TTTTTTGCTG TTGGTTTTGA AACGACTATG GCACCGATTG 
    13561 CAGCAACACT GCTTAATGAT TTACCCAATA ACTTTAAAGT ATTATTGTCT GGACGACTTA 
    13621 CTTGGCCAGC AGTTGCCCAT GTGCTTGAGA GTCAACCGAA TACTTTTGAT GCACTGATTG 
    13681 CGCCAGGCCA CGTTGCGACA ATTATGGGTA GTGAAGAATG GCAGTTTGCA ATCGACCATC 
    13741 ATAATTTGCC TGTCAGTATT GCTGGTTTTC ATCCAGAAAG TTTGCTGTTG TCGCTCCAAA 
    13801 CGCTGCTCGG TAATTGTTCA AATAAAGTCG TCACACTGAG TAACCGCTAT CCCGAAGTGG 
    13861 TAAAGCAAAA CGGCAATGCA GCAGCTAAAG CAATAATCAA TAAAGCGTTC ACTATCGTTG 
    13921 ACGCACATTG GCGAGGAATT GGTGTTATTC CTGGTTCTGG ATTTTCCTTT GCTTCGAGAC 
    13981 TATCGCACCT AGACGCCACA AACGATTATG CGCCAGTCGA TTTCCCTTCG CAATGTGCGC 
    14041 AAAACGTTCC TGAAACCACA TCGCCCTGTG AAAAAGTGAT CCTCGGAAAA ATGGCACCTG 
    14101 ATGCGTGCCC GTTTTTTGGT CAGGAATGCA AACCAGCATC CCCTAAAGGC GCATGTATGG 
    14161 TGTCTGATGA GGGGGCTTGC CGAATTTGGT ATAGCTCTGG TGAGCGCTCG ATAACAAATG 
    14221 TTATCAAAAA GGGGAATACG CTAAAGGTGG AGATGAAGTG ATGACAACTG CCCGCACATA 
    14281 TGTTGCCAAT ACGAATAAGA GTAAAACTAT CGCCTATGAG TTGAACATTA CTGGAGTCAT 
    14341 CCAGGGGGTT GGGTTCAGAC CGTTAGTTTA CTGCTTAGCG TATGAAAAAA GTATTGTTGG 
    14401 TTGGGTACAA AACGACTGTG GATGTGTGCG AATACACGCT GAAGGCACTG AGCTAGACGT 
    14461 TGAACAATTT GTATTCGACT TACTGAACAA TGGGTCGCTA GTTTCCATAT CCTTGCTGGA 
    14521 AAAAAAGCAG GTTAAACTGA GTAATGTAGA CTCGTTCACG ATAAAAGAAA GCGGTCATGA 
    14581 TATAGCGTGC GGGGCGATAT CAATCCCCAA AGATGTCTAT TTGTGTGGAG CGTGTAAAGC 
    14641 TGAGTTACTG TCAAATACTA ACCGACGTGG CACCTATAGC TTTATCGCTT GCAGTAAATG 
    14701 TGGTCCACGA TTTTCTATGC TGCGAGCAAT GCCATACGAC AGAAAGAACA TGAGTATGTC 
    14761 AGCATTTCCA ATGTGTGAGT TATGTCGTAA AGAATATCAA TCGCCAACTG ATAGGCGCTT 
    14821 TCATGCTCAA CCAATAAGCT GTCGCGTATG CGGGCCTGAA GTATTTTGTT CAACTGTCGG 
    14881 CGGGCGCGTG GTCTCGCAAG GCGATGTTGA TGTTGTAGCA ACGGTTGTCG CGTATTTGAA 
    14941 TCAAGGCAAA ATTGTCGCGT TAAAAAGTAT AGGCGGTTAT CACTTGCTCT GTGACGCACA 
    15001 AAGCACTGAA GCGGTAGACC TTTTACGCCA GCGTAAAAAT AGACCAGATA AACCTTTCGC 
    15061 GGTCATGCTC CCAGAGCCTC GTGCAGACGA AACAAGTGAG GATTGGTTAG ATAAATGCGT 
    15121 TGCTGTAGAC AGTCATCAAA GAGCGCTCTT ACTAAGCCCC GTGCGACCCA TTTTACTTGC 
    15181 AAAAAAGCAA TCGAATGTAC CCATTGCAGA TAACGTAGCG CCCATGCTTC GTGATTTGGG 
    15241 GGTGATGTTG CCGTGCAGCG GACTGCATTT ACTCATTATG CAGCAATTCA ATCGCCCCAT 
    15301 GGTGGCTACG TCAGGAAATA TTTACGGTGA ACCGATGGTC ACATCGACGT CATCGGCACA 
    15361 GCAACACCTT TCGATGTTGG CAGACATCTT CGTGCACCAT AATCGAGACA TTTTTCACAA 
    15421 ACTGGATGAT TCTGTGCTGC GAACGCTTAA GTCAGGCACC ATTCCAATTC GCCTGGGGCG 
    15481 GGGTATAAGT CCGATAGAAT TATCATTGCC ATATACTGTG CAGGAACCAA TGCTTGCTGT 
    15541 TGGCGCGAAT CAGAAAAATA CAGTCGCAAT AGCTTTGAAC AATCGACTTA TCGTAACACC 
    15601 GCATATTGGC GACCTCGATT CTCCGATAAT GCAAGCGCAC TTTGAAAAAT GTATCAGTGA 
    15661 CTTTCAAGCT CTCTATCATG TTCATCCACA GCGTATTCTT TGCGATAGCC ATCCTGGCTA 
    15721 TATCAGTTCC CGTTGGGCCA AAGGCAGTGA ACTACCGACT ACTAAAGTTT TACATCACCA 
    15781 CGCTCATGCA TCAGCGTGGG CATTAGCTGC TGAAATATCG ACACCAAGCT TGGTTTTCGT 
    15841 GTGGGATGGA ACGGGATTAG GCGAGAATGG CGAGATGTGG GGAGGGGAAG TTTTTTGTGG 
    15901 GACGCCGGGC AATTGGAAAC GTGTTGCCTC ATTAGCGCCT ATGAAGTTGC AAGGCGGCAA 
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    15961 CAAGGTTCCA AATCAACCAT GGCGAAGTGC AGCATCACTA GTGTGGGGTA CTAATTTCAC 
    16021 CGGCATTGAT TTTAAACCAT TTGATCCACA ACAATTAAGC TACAACGCAT GGCAAAACGA 
    16081 ACTCAATTGT CATGTTAGTA GTTCAATGGG AAGACTGTTC GACGCGGCGG CATTTGCCTG 
    16141 CTGTGAACAG AGCGAAGTCT CTTATGAAGG GCAGGCGCCG ATGATGTTGG AAAGCGTTGC 
    16201 GTCGACGCCC TCTAAGGTTA TGCCGTTAAC GTTGGTCCAG AAAAACGACG AATTTATTCA 
    16261 AATGGATTGG CGAACACTGG TACCGGAACT ATTTGATTTC AAAGTGTCTC CTCAAACTCG 
    16321 TGCTGCAAAT TTCCACGCTT CGTTAATTGA AACGGTATGG GAGGTAACCC TACATTGCCG 
    16381 TAAAAAGTTT AATTTTGACC ACATTGGATT GGCAGGAGGC GTCTTCCAAA ATCGCATTTT 
    16441 GTGTGACGGT ATATCACAAC GGTTTTTACA ATCAGACATT CCTGTGGTTA TTCCAAGTAG 
    16501 TTTGCCATTA AACGATGCCG CAATAAGTGT TGGGCAAATC CACGAATACT GTTCACGGAG 
    16561 GTCATAATGA AAAGCGCAGA GGGCAATAAT CATTCATCAT CAGAGCCGTT GGGCACGGAA 
    16621 TCTATTCAAT TAGCTCAGGG GAACGGCGGA ACACTGACAA AAAGACTCAT TGATCATGTT 
    16681 TTTAAAAATA AAGCGAACAA AGATCTAGAT CTGCTTCATG ATGCCGCCAC AGTAACTTTT 
    16741 GATGGTCCTT ATCTGAGTAT AACAACGGAT AGCTTCGTTG TATCCCCCCC AACATTTCCA 
    16801 GGCGGCAATG TAGGCGCGTT GAGTGTTTAC GGTACCGTCA ATGATTTAGC AGTCGTTGGG 
    16861 GCAACACCAC GGTACATCAG TACTGCATTT ATTATTGAAG AAGGCTTTTC CCTTTCAACA 
    16921 TTGAAACAAA TCGTTAATGG AATGCATCAA GCTGCCGAAG AAACGAAGGT CGCCATTGTA 
    16981 ACAGGTGATA CGAAAGTTGT CCCGAAAGGC AGTGGTGGCG GCGTTTTTAT CAATACAACG 
    17041 GGTGTTGGAG ACAGCCGAGA TGCGCCGATT TGGGATACCA GTCTTATAAA GGCAGGCGAT 
    17101 CATGTACTGG TTAGTGGTTC TGTAGGTGAT CACGGTGCGT GTGTCCTGCT TGCTCGCGAG 
    17161 GACTATGGTT TGCAAGGTCA GCTAAAGTCT GATTGTGGAA GCGTTGTTCC TCTTATTGAT 
    17221 CCAATCAAGC ATTTGGAAGG TGTTCGTTTT GTGCGTGACC CAACTCGTGG AGGGTTGTCA 
    17281 GTATTACTCC ATGACGTTGC TAATGAAACA GGCTTCGATA TCGAGTTAAT TGAAAATAAT 
    17341 ATTCCGGTGC GACCTGAAGT GGCAAGCGTG TGTGAAATAT TAGGCTTTGA TCCGTTTGTT 
    17401 TTAGCGTGTG AGGGACGCAT TGTTGCTGTT GTTGCCCCTG ACATAAGCGG TAAGGTGCTA 
    17461 GAACACTGGC GGAGCATTCG AAACGGGGAG CAGGCCGAAC ACATTGGTGT AATAGTAAAA 
    17521 AACACCGAAT CAAAAGGGCG CGTGACCATT GTTACGCCAA TGGGAGGAAG ACGTTTCATG 
    17581 AATGAACTCG AAGATGAGCC GCTTCCAAGG ATCTGCTGAG ATCCTCTAGA GTCGACCTGC 
    17641 AGGCATGCAA GCTTGGCTGT TTTGGCGGAT GAGAGAAGAT TTTCAGCCTG ATACAGATTA 
    17701 AATCAGAACG CAGAAGCGGT CTGATAAAAC AGAATTTGCC TGGCGGCAGT AGCGCGGTGG 
    17761 TCCCACCTGA CCCCATGCCG AACTCAGAAG TGAAACGCCG TAGCGCCGAT GGTAGTGTGG 
    17821 GGTCTCCCCA TGCGAGAGTA GGGAACTGCC AGGCATCAAA TAAAACGAAA GGCTCAGTCG 
    17881 AAAGACTGGG CCTTTCGTTT TATCTGTTGT TTGTCGGTGA ACGCTCTCCT GAGTAGGACA 
    17941 AATCCGCCGG GAGCGGATTT GAACGTTGCG AAGCAACGGC CCGGAGGGTG GCGGGCAGGA 
    18001 CGCCCGCCAT AAACTGCCAG GCATCAAATT AAGCAGAAGG CCATCCTGAC GGATGGCCTT 
    18061 TTTGCGTTTC TACAAACTCT TTTGTTTATT TTTCTAAATA CATTCAAATA TGTATCCGCT 
    18121 CATGGCGGCC CAGATCCCCG GGTACCGAGC TCGAATTTCG AGCTTCTGGA GCAGGAAGAT 
    18181 GTCGCGGGCA TTAGCACCAG CGGTCTGCCA AGCCTCCGCC AGCCGTTGGG TCCCTTCCGC 
    18241 TTGAGCTTTT CCATCTTCGA CGATACGGGC GGCGGCCCCC CGCGCTTCCG CGATCGCCCG 
    18301 TTTACAAGCT GCCTCAGCTG GGGCGATCAC ATCGGCTTGA AGTTGCTGCT GCACCTGTTT 
    18361 GATCCGCTCC TGCTGCACAG GGAGTTCTGC TTGGCTACGA GCGACTTCGG TAGCAATGTC 
    18421 CGCTTCAGCT TCGGCCACCA CCGCTTCGCG CCGCGTCAAC GCATCCTGAA TCCGGCGCTC 
    18481 GGCCTCGGCT TGGGCGATCG CTACATCGCG ATCGATCCGA CGCAGGGCCG TGATCTTGTC 
    18541 ATTTTCGGCC GTTTGGATCG CAGAGGCAGC CTGGGCATCG GCTTCAGCAA TTCGGGCATC 
    18601 TCGCTGCAGA TCAGCCCGCT GCTTGCGTCC ACTAGCCGAG AGATAACCGA CCTCATCGGA 
    18661 AATGTTCTGG ACTTGCAGCG TATCGAGGAC TAGACCCAGC TGCTCAAGGT CATCCTCCGC 
    18721 CTCTTCCAGC AGACTTTTGG CAAAGGCAAT TTTGTCCTCG TTGATCTGCT CCGGCGTGAG 
    18781 GCTGGCTAAA ACACCACGCA AGTTGCCTTC GAGGGTCTCC TTGGCAATTT GCTCGATTTC 
    18841 CTTACGGTTT TTGCCAAGCA GCCGCTCGAT CGCGTTGTGG ATGGTCGGTT CTTCCCCAGC 
    18901 AATCTTGATA TTGGCAACGC CTTCAACAGT CAGGGGAATG CCGCCCTTGG AGAAGGCATT 
    18961 GGAAACGCGC AACTCAATGA TCATGTTGGT CAGATCCATG CGGAGCGCTT TTTCCAGCAG 
    19021 AGGTACCCGC AGGCTGCTGC CGCCCTTGAC CAAGCGATAG CCAACTCGGC GGCCATCACT 
    19081 ACTGCGGCGA CTACTGCCAG CAAAGATCAA AATTTCACTG GGTTGGCAGA TGTAGTAGAG 
    19141 ATTGCGCAGG ACTAAGCTGC CAGCCCCGGC GACTCACCAG TCACAGAAAA GCATCTTACG 
    19201 GATGGCATGA CAGTAAGAGA ATTATGCAGT GCTGCCATAA CCATGAGTGA TAACACTGCG 
    19261 GCCAACTTAC TTCTGACAAC GATCGGAGGA CCGAAGGAGC TAACCGCTTT TTTGCACAAC 
    19321 ATGGGGGATC ATGTAACTCG CCTTGATCGT TGGGAACCGG AGCTGAATGA AGCCATACCA 
    19381 AACGACGAGC GTGACACCAC GATGCCTGCA GCAATGGCAA CAACGTTGCG CAAACTATTA 
    19441 ACTGGCGAAC TACTTACTCT AGCTTCCCGG CAACAATTAA TAGACTGGAT GGAGGCGGAT 
    19501 AAAGTTGCAG GACCACTTCT GCGCTCGGCC CTTCCGGCTG GCTGGTTTAT TGCTGATAAA 
    19561 TCTGGAGCCG GTGAGCGTGG GTCTCGCGGT ATCATTGCAG CACTGGGGCC AGATGGTAAG 
    19621 CCCTCCCGTA TCGTAGTTAT CTACACGACG GGGAGTCAGG CAACTATGGA TGAACGAAAT 
    19681 AGACAGATCG CTGAGATAGG TGCCTCACTG ATTAAGCATT GGTAACTGTC AGACCAAGTT 
    19741 TACTCATATA TACTTTAGAT TGATTTAAAA CTTCATTTTT AATTTAAAAG GATCTAGGTG 
    19801 AAGATCCTTT TTGATAATCT CATGACCAAA ATCCCTTAAC GTGAGTTTTC GTTCCACTGA 
    19861 GCGTCAGACC CCGTAGAAAA GATCAAAGGA TCTTC 
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DEFINITION   
FEATURES             Location/Qualifiers 
     rep_origin      1..589 
                     /label=oriV 
     misc_feature    complement(773..913) 
                     /feature_type="Transfer Origin" 
                     /label=oriT 
     Region          1060..1908 
                     /label=NSI-up 
     CDS             2682..3622 
                     /cds_type=ORF 
                     /label=SpSm 
     terminator      3882..3978 
                     /label=T4t 
     CDS             4302..5384 
                     /cds_type=ORF 
                     /label=lacI 
     promoter        5616..5678 
                     /label=PTRC 
     CDS             5706..6824 
                     /cds_type=ORF 
                     /label=orf2 
     CDS             6839..7393 
                     /cds_type=ORF 
                     /label=hynD 
     CDS             7390..7824 
                     /cds_type=ORF 
                     /label=hupH 
     terminator      complement(7825..8075) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        8076..8138 
                     /label=PTRC 
     CDS             8163..9161 
                     /cds_type=ORF 
                     /label=hynS 
     mutation        8841..8843 
                     /label=E235Q 
     mutation        8850..8852 
                     /label=H238C 
     mutation        8853..8855 
                     /label=D239H 
     mutation        8880..8882 
                     /label=EXXXQ 
     mutation        8943..8945 
                     /label=E269Q 
     mutation        8964..8966 
                     /label=E276Q 
     mutation        9015..9017 
                     /label=P293C 
     RBS             9165..9170 
                     /label=hynL-RBS 
     CDS             9179..11056 
                     /cds_type=ORF 
                     /note="Length: 1878" 
                     /note="Found at strand: positive" 
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                     /note="Start codon: ATG" 
                     /label=hynL 
     terminator      complement(11109..11359) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        11360..11422 
                     /label=PTRC 
     CDS             11465..11674 
                     /cds_type=ORF 
                     /label=hypC 
     CDS             11658..12053 
                     /cds_type=ORF 
                     /label=hypA 
     CDS             12043..12789 
                     /cds_type=ORF 
                     /label=hypB 
     terminator      complement(12790..13040) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        13041..13103 
                     /label=PTRC 
     CDS             13128..14261 
                     /cds_type=ORF 
                     /label=hypD 
     CDS             14261..16567 
                     /cds_type=ORF 
                     /label=hypF 
     CDS             16567..17619 
                     /cds_type=ORF 
                     /label=hypE 
     terminator      complement(17829..18079) 
                     /label=rrnBt 
     Region          18159..19171 
                     /label=NSI-dn 
ORIGIN 
        1 TTGAGATCCT TTTTTTCTGC GCGTAATCTG CTGCTTGCAA ACAAAAAAAC CACCGCTACC 
       61 AGCGGTGGTT TGTTTGCCGG ATCAAGAGCT ACCAACTCTT TTTCCGAAGG TAACTGGCTT 
      121 CAGCAGAGCG CAGATACCAA ATACTGTCCT TCTAGTGTAG CCGTAGTTAG GCCACCACTT 
      181 CAAGAACTCT GTAGCACCGC CTACATACCT CGCTCTGCTA ATCCTGTTAC CAGTGGCTGC 
      241 TGCCAGTGGC GATAAGTCGT GTCTTACCGG GTTGGACTCA AGACGATAGT TACCGGATAA 
      301 GGCGCAGCGG TCGGGCTGAA CGGGGGGTTC GTGCACACAG CCCAGCTTGG AGCGAACGAC 
      361 CTACACCGAA CTGAGATACC TACAGCGTGA GCTATGAGAA AGCGCCACGC TTCCCGAAGG 
      421 GAGAAAGGCG GACAGGTATC CGGTAAGCGG CAGGGTCGGA ACAGGAGAGC GCACGAGGGA 
      481 GCTTCCAGGG GGAAACGCCT GGTATCTTTA TAGTCCTGTC GGGTTTCGCC ACCTCTGACT 
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      541 TGAGCGTCGA TTTTTGTGAT GCTCGTCAGG GGGGCGGAGC CTATGGAAAA ACGCCAGCAA 
      601 CGCGGCCTTT TTACGGTTCC TGGCCTTTTG CTGGCCTTTT GCTCACATGT TCTTTCCTGC 
      661 GTTATCCCCT GATTCTGTGG ATAACCGTAT TACCGCCTTT GAGTGAGCTG ATACCGCTCG 
      721 CCGCAGCCGA ACGACCGAGC GCAGCGAGTC AGTGAGCGAG GAAGCGGAAG AGCGCCTGAT 
      781 GCGGTATTTT CTCCTTACGC ATCTGTGCGG TATTTCACAC CGCATATGGT GCACTCTCAG 
      841 TACAATCTGC TCTGATGCCG CATAGTTAAG CCAGTATACA CTCCGCTATC GCTACGTGAC 
      901 TGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
      961 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
     1021 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGGATA TCCGGCAGCC GGCGGAGCGC 
     1081 TGCTTTCTTG GCAAGCGGTC GCCAGCCCCA ACGCCAGGGC TGCCAGCCCG AAACAGCGGG 
     1141 GCAAGGCAGC TTGGAAGGGC GATCGCAGCA CGGGCATGGC AATGTCTCTC TGAAGGAATG 
     1201 CAGACCTTAT TCGTACAGCC AGGGTTGAAT CGTGGGGGTC CAATCACTTA GCTCTGCTGG 
     1261 GCTAAACCAG AGAGCAATTT CCTGTTGTGC TGTTTCGATT GCATCCGAGC CATGGATGAT 
     1321 GTTGCGGCCA ATATTGACAC CAAAATCACC ACGGATGGTG CCCGGTTCTG CCGTCAGCGG 
     1381 ATTGGTAGCG CCGATCAACT TGCGAGCAGC CGCCACAACG CCTTCGCCTT CCAAGACGAT 
     1441 CGCCACGATC GGCCCAGAGG TGATGAACTC GACGAGGCCA TTGAAGAAGG GGCGCTCGCG 
     1501 GTGGACAGCA TAGTGCTGTT CGGCCAGCTC GCGACTGGGC TTCAGCTGCT TTAGGCCCAC 
     1561 CAGTTTGAAG CCTTTTTGCT CAAAGCGGCC GATGATCGTA CCGACCAAAC CCCGCTGAAC 
     1621 GCCATCGGGC TTGATGGCAA TAAATGTGCG TTCCACAGAC ATCTAGATAG TCCTCAAGAC 
     1681 GAGGCAAGCA TTGAGCTTGC CTTCCTATGG TTCGGGATCA CTGGGATTCT TGACAAGCGA 
     1741 TCGCGGTCAC ATCGCTATCT CTTAGGACTT CGCAGCGGGC GAGTCGGATT GACCCGGTAG 
     1801 GGATTTCGCC AGATCAATGC CCGTGGTTTG TTTCAGCTTC TCCAGCAAGC TAGCGATTTG 
     1861 GGTAGCGCTG CCTTCCCCTT CGCCAATCAC AGTGATCGAC TCCACGTCGA TATCTGGCAC 
     1921 GGTGCCTGAA AGCGTGACGA GCAGGGACTC GAAGCTTGCA TGCCTGCAGG TCGACTCTAG 
     1981 AGCTTTATGC TTGTAAACCG TTTTGTGAAA AAATTTTTAA AATAAAAAAG GGGACCTCTA 
     2041 GGGTCCCCAA TTAATTAGTA ATATAATCTA TTAAAGGTCA TTCAAAAGGT CATCCACCGG 
     2101 ATCAATTCCC CTGCTCGCGC AGGCTGGGTG CCAAGCTCTC GGGTAACATC AAGGCCCGAT 
     2161 CCTTGGAGCC CTTGCCCTCC CGCACGATGA TCGTGCCGTG ATCGAAATCC AGATCCTTGA 
     2221 CCCGCAGTTG CAAACCCTCA CTGATCCGCA TGCCCGTTCC ATACAGAAGC TGGGCGAACA 
     2281 AACGATGCTC GCCTTCCAGA AAACCGAGGA TGCGAACCAC TTCATCCGGG GTCAGCACCA 
     2341 CCGGCAAGCG CCGCGACGGC CGAGGTCTTC CGATCTCCTG AAGCCAGGGC AGATCCGTGC 
     2401 ACAGCACCTT GCCGTAGAAG AACAGCAAGG CCGCCAATGC CTGACGATGC GTGGAGACCG 
     2461 AAACCTTGCG CTCGTTCGCC AGCCAGGACA GAAATGCCTC GACTTCGCTG CTGCCCAAGG 
     2521 TTGCCGGGTG ACGCACACCG TGGAAACGGA TGAAGGCACG AACCCAGTGG ACATAAGCCT 
     2581 GTTCGGTTCG TAAGCTGTAA TGCAAGTAGC GTATGCGCTC ACGCAACTGG TCCAGAACCT 
     2641 TGACCGAACG CAGCGGTGGT AACGGCGCAG TGGCGGTTTT CATGGCTTGT TATGACTGTT 
     2701 TTTTTGGGGT ACAGTCTATG CCTCGGGCAT CCAAGCAGCA AGCGCGTTAC GCCGTGGGTC 
     2761 GATGTTTGAT GTTATGGAGC AGCAACGATG TTACGCAGCA GGGCAGTCGC CCTAAAACAA 
     2821 AGTTAAACAT CATGAGGGAA GCGGTGATCG CCGAAGTATC GACTCAACTA TCAGAGGTAG 
     2881 TTGGCGTCAT CGAGCGCCAT CTCGAACCGA CGTTGCTGGC CGTACATTTG TACGGCTCCG 
     2941 CAGTGGATGG CGGCCTGAAG CCACACAGTG ATATTGATTT GCTGGTTACG GTGACCGTAA 
     3001 GGCTTGATGA AACAACGCGG CGAGCTTTGA TCAACGACTT TTGGAAACTT CGGCTTCCCC 
     3061 TGGAGAGAGC GAGATTCTCC GCGCTGTAGA AGTCACCATT GTTGTGCACG ACGACATCAT 
     3121 TCCGTGGCGT TATCCAGCTA AGCGCGAACT GCAATTTGGA GAATGGCAGC GCAATGACAT 
     3181 TCTTGCAGGT ATCTTCGAGC CAGCCACGAT CGACATTGAT CTGGCTATCT TGCTGACAAA 
     3241 AGCAAGAGAA CATAGCGTTG CCTTGGTAGG TCCAGCGGCG GAGGAACTCT TTGATCCGGT 
     3301 TCCTGAACAG GATCTATTTG AGGCGCTAAA TGAAACCTTA ACGCTATGGA ACTCGCCGCC 
     3361 CGACTGGGCT GGCGATGAGC GAAATGTAGT GCTTACGTTG TCCCGCATTT GGTACAGCGC 
     3421 AGTAACCGGC AAAATCGCGC CGAAGGATGT CGCTGCCGAC TGGGCAATGG AGCGCCTGCC 
     3481 GGCCCAGTAT CAGCCCGTCA TACTTGAAGC TAGACAGGCT TATCTTGGAC AAGAAGAAGA 
     3541 TCGCTTGGCC TCGCGCGCAG ATCAGTTGGA AGAATTTGTC CACTACGTGA AAGGCGAGAT 
     3601 CACCAAGGTA GTCGGCAAAT AATGTCTAAC AATTCGTTCA AGCCGACGCC GCTTCGCGGC 
     3661 GCGGCTTAAC TCAAGCGTTA GATGCACTAA GCACATAATT GCTCACAGCC AAACTATCAG 
     3721 GTCAAGTCTG CTTTTATTAT TTTTAAGCGT GCATAATAAG CCCTACACAA ATTGGGAGAT 
     3781 ATATCATGAA AGGCTGGCTT TTTCTTGTTA TCGCAATAGT TGGCGAAGTA ATCGCAACAT 
     3841 CCGCATTAAA ATCTAGCGAG GGCTTTACTA AGCTGATCCG GTGGATGACC TTTTGAATGA 
     3901 CCTTTAATAG ATTATATTAC TAATTAATTG GGGACCCTAG AGGTCCCCTT TTTTATTTTA 
     3961 AAAATTTTTT CACAAAACGG TTTACAAGCA TACTAGAGGA TCGGCGGCCG CGGATCTGGG 
     4021 CCGCGGGTCA TGGCTGCGCC CCGACACCCG CCAACACCCG CTGACGCGCC CTGACGGGCT 
     4081 TGTCTGCTCC CGGCATCCGC TTACAGACAA GCTGTGACCG TCTCCGGGAG CTGCATGTGT 
     4141 CAGAGGTTTT CACCGTCATC ACCGAAACGC GCGAGGCAGC AGATCAATTC GCGCGCGAAG 
     4201 GCGAAGCGGC ATGCATTTAC GTTGACACCA TCGAATGGTG CAAAACCTTT CGCGGTATGG 
     4261 CATGATAGCG CCCGGAAGAG AGTCAATTCA GGGTGGTGAA TGTGAAACCA GTAACGTTAT 
     4321 ACGATGTCGC AGAGTATGCC GGTGTCTCTT ATCAGACCGT TTCCCGCGTG GTGAACCAGG 
     4381 CCAGCCACGT TTCTGCGAAA ACGCGGGAAA AAGTGGAAGC GGCGATGGCG GAGCTGAATT 
     4441 ACATTCCCAA CCGCGTGGCA CAACAACTGG CGGGCAAACA GTCGTTGCTG ATTGGCGTTG 
     4501 CCACCTCCAG TCTGGCCCTG CACGCGCCGT CGCAAATTGT CGCGGCGATT AAATCTCGCG 
     4561 CCGATCAACT GGGTGCCAGC GTGGTGGTGT CGATGGTAGA ACGAAGCGGC GTCGAAGCCT 



 S84 

 

 

     4621 GTAAAGCGGC GGTGCACAAT CTTCTCGCGC AACGCGTCAG TGGGCTGATC ATTAACTATC 
     4681 CGCTGGATGA CCAGGATGCC ATTGCTGTGG AAGCTGCCTG CACTAATGTT CCGGCGTTAT 
     4741 TTCTTGATGT CTCTGACCAG ACACCCATCA ACAGTATTAT TTTCTCCCAT GAAGACGGTA 
     4801 CGCGACTGGG CGTGGAGCAT CTGGTCGCAT TGGGTCACCA GCAAATCGCG CTGTTAGCGG 
     4861 GCCCATTAAG TTCTGTCTCG GCGCGTCTGC GTCTGGCTGG CTGGCATAAA TATCTCACTC 
     4921 GCAATCAAAT TCAGCCGATA GCGGAACGGG AAGGCGACTG GAGTGCCATG TCCGGTTTTC 
     4981 AACAAACCAT GCAAATGCTG AATGAGGGCA TCGTTCCCAC TGCGATGCTG GTTGCCAACG 
     5041 ATCAGATGGC GCTGGGCGCA ATGCGCGCCA TTACCGAGTC CGGGCTGCGC GTTGGTGCGG 
     5101 ATATCTCGGT AGTGGGATAC GACGATACCG AAGACAGCTC ATGTTATATC CCGCCGTTAA 
     5161 CCACCATCAA ACAGGATTTT CGCCTGCTGG GGCAAACCAG CGTGGACCGC TTGCTGCAAC 
     5221 TCTCTCAGGG CCAGGCGGTG AAGGGCAATC AGCTGTTGCC CGTCTCACTG GTGAAAAGAA 
     5281 AAACCACCCT GGCGCCCAAT ACGCAAACCG CCTCTCCCCG CGCGTTGGCC GATTCATTAA 
     5341 TGCAGCTGGC ACGACAGGTT TCCCGACTGG AAAGCGGGCA GTGAGCGCAA CGCAATTAAT 
     5401 GTAAGTTAGC GCGAATTGAT CTGGTTTGAC AGCTTATCAT CGACTGCACG GTGCACCAAT 
     5461 GCTTCTGGCG TCAGGCAGCC ATCGGAAGCT GTGGTATGGC TGTGCAGGTC GTAAATCACT 
     5521 GCATAATTCG TGTCGCTCAA GGCGCACTCC CGTTCTGGAT AATGTTTTTT GCGCCGACAT 
     5581 CATAACGGTT CTGGCAAATA TTCTGAAATG AGCTGTTGAC AATTAATCAT CCGGCTCGTA 
     5641 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACAGG AAACAGACCA TGGAggagga 
     5701 actagATGGC TTCCATTATT GGTAGCGGCT TTTTGATCAT TGCACCACTG CTGCATTCGG 
     5761 TAATGGGGAA ATGGGCTCTG CTTGGAATAG TGTTGTTGTC CATTCTGGCA TATGCGCTGG 
     5821 GGTCGGTTAT TCGCTTCAAT ATACGCCATG CAGAACCTGA GCTAGCTAGC AATCAACAAA 
     5881 GCAGTATTGT GACGCTTGAA AAAGCAAGTC AATGGGCGCT TGGTGCGGCA TATGCCATTT 
     5941 CCGTGGCGTT TTATATTAGT TTGTTTGCAG CGTTTGTTTT TGATCGTTTA TCAATCTCTG 
     6001 ATACGACGTA CATCAAACTG TTTACCAGTG GGTTGCTTGT CATCATTACG GTGGTCGCTT 
     6061 GGCTCCGTGG TGCTAGGGGG CTAGAGACCA TTGAGCTATT CGCCGTGACA ATAAAGTTGG 
     6121 CTATTATAGT AGGTGTGCTC GCAGCGCTGG CAACCTACGA CATACAAGTA CAAAGTGCTT 
     6181 GGTTTCAACA TGAAGCGATA CAGGCATTGA GCCATTTTGA AACTGTTAGC ATGCTCGCAG 
     6241 GCATGCTCAT GGTAACGCAA GGGTTCGAGA CAACCCGTTT TATGGGGAAT AACTACACGC 
     6301 CAGAACAGCG CATTAAAGCG AGTCGTTATG CTCAGTGGAT CGCTATTTTT CTCTATGTTG 
     6361 TTTTTATCGG TCTAACGTGT CCTATTTTTC TGGATTTTCC GATCACGGAA TTAAACGAAA 
     6421 CAACGATTAG CTACACCCTA GGGCAAGCAA TATGGGTATT GCCGATTTTA TTACTGGTTG 
     6481 CCGCCACGGC AAGTCAATTA AGTGCAGCAT TAGCCGATAC TATCGGTGGC GGAGGCCTCT 
     6541 TAAAAGAGCT TTTCCATTTA CCTATCTCCC CGCAATTTTA CTACGTTTTA GTCATCGCCA 
     6601 TCGCAGGTAT ATTAGTTTGG TCATCCAACG TATTTGAAAT TATTAATCTC GCTTCAAAAG 
     6661 GGTTTGCACT TTATTACCTG ATCCAAACAA TAATCGCGGT CAAACTCGTG ATGCGTCAAA 
     6721 GCACAGGTCA ACGCATTAGG TCAACAAAAT TACTTGGTCT ATCGGTGATC GTTCTCTGTT 
     6781 TATTCTTTGT GATTGGCTGG TCAATTCCAG CACCTCATAG CTAATAAGGA AAATACCGAT 
     6841 GCTATCAGTA GAAACTACAC CACCAATTGA CCAAATCAAA AACGCGGCTA AGCGCTACGC 
     6901 TATCATTGGT GTTGGAAATC TATTGCAGCG AGATGATGGC GTTGGTGTGC ACGCGGTTCG 
     6961 TGCTATGCAA CCCCTGCTAA AGTCTTATTC AAATGTATCT TGCATTGACG CTGGGACACT 
     7021 GAGCTATGAA CTTTTGGAGT GGGTTGCGAG TTCCGATCAT ACGATAGTCA TCGACGCGGC 
     7081 TTATATGCGC TGTCCGCCTG GCACGGTGAG AGTGTTTGAG AACGAGGCAA TTGCGGATCA 
     7141 GTTTCAGCAA GCGACGACCC ATTCCGTTCA CCAGATCACG TTACGCGACA CATTGTTGAC 
     7201 CAGCCAAACG TTATATTCAA AACCTTCTGC GGTGACGTTA ATTGGCGTAG AGCCGGAGGC 
     7261 GATTGAGTGG GGAACCTCTT TGAGTCCAAA GGTAAATGCA GCGCTATCAT CGATCATGGA 
     7321 TATCGCATTT GCTTGCTTAT CAGGCGACAA CGTTCAGACC TATAAACCGG CAACCCAAAA 
     7381 GGAGGCACGA TGACCGAAGA ACTCATTTTT ATGACATCAA ATGCTGATAA AACGGGCAAC 
     7441 GTAATGCCGC TTTTGCATCA GATACGTCAT GCGTTGTCTC AGTTAATTGA ACGACAAGAA 
     7501 CAAACCACGA TTGATCTGCG ACGATTGCCT TTAAGCGCTA GCGAAGAAGC GCAGTTAGAA 
     7561 GCTTTTCTTG GGCATGGAGA GGTTAAAGCT GATATTCAGG CGCTGGGTGA TACGGTGCTA 
     7621 ATCGAATCAC GCTACGCAGG CGTTTGGCTT GAAATTCACT ATAACGAAGA TGTGGAGATC 
     7681 ATGGGCAAAT ACGTTCATAT CTGTACCTGT CCACCAATCA TAAAATCTCA GCCAGAAGAT 
     7741 ATGGTGTTAT CGCTCAGCAA TATAGTGTCT GACATCCATT CGTTGTCTCA TCAATCTTCT 
     7801 GATGAAACGG CTAAGGAGGA TTGACATGCG AGAGTAGGGA ACTGCCAGGC ATCAAATAAA 
     7861 ACGAAAGGCT CAGTCGAAAG ACTGGGCCTT TCGTTTTATC TGTTGTTTGT CGGTGAACGC 
     7921 TCTCCTGAGT AGGACAAATC CGCCGGGAGC GGATTTGAAC GTTGCGAAGC AACGGCCCGG 
     7981 AGGGTGGCGG GCAGGACGCC CGCCATAAAC TGCCAGGCAT CAAATTAAGC AGAAGGCCAT 
     8041 CCTGACGGAT GGCCTTTTTG CGTTTCTACT ACTAGTTGAC AATTAATCAT CCGGCTCGTA 
     8101 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACATA CTAGAAAGAG GAGAAATACT 
     8161 AGATGGCGCT ACCAACATTA AACAAGCAGT TACAAGCGTC CGGTATCTCA AGACGCACAT 
     8221 TTCTTAAGTT TTGCGCTACA ACGGCGTCTT TACTGGCATT GCCGCAAAGC GCTGTTGCCG 
     8281 ATTTGGCGAC TGCCCTTGGC AATGCGAGAA GACCCTCTGT GATTTGGTTG CCCTTTCAAG 
     8341 AGTGCACAGG GTGTACCGAA GCAATATTGC GCTCTCATGC TCCCACATTG GAAAGCCTTA 
     8401 TTTTCGATCA TATTTCGTTG GATTATCAGC ATACGATAAT GGCTGCTGCG GGAGAGCAAG 
     8461 CTGAAGACGC TAGGCGTGCG GCGATGAACG CGCACAAAGG GCAATATTTG TTGTTGGTTG 
     8521 ATGGTTCGGT TCCGGTGGGT AACCCAGGAT ACTCAACGAT CAGTGGCATG AGTAATGTCG 
     8581 ATATGCTGAG AGAATCGGCA AAAGATGCTG CGGGTATTAT TGCCATCGGT ACCTGCGCGT 
     8641 CTTTTGGCGG GATCCCTAAA GCAAACCCAA ATCCGACGGG GGCAGTGGCA GTAAGCGACA 
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     8701 TTATTACAGA CAAGCCAATC GTAAACATTT CAGGCTGTCC GCCACTGCCT ATCGCGATTA 
     8761 CAGCTGTGTT GGTTCATTAC CTGACGTTTA AGCGTTTCCC TGATCTCGAC GAATTACAAC 
     8821 GCCCACTCGC TTTTTTTGGT CAAAGCATCT GTCACAGATG TTATCGACGC CCATTTTTTC 
     8881 AGCAACGTAA ATTTGCAAAA TCGTTTGATG ATGAGGGGGC AAAAAATGGG TGGTGTTTGT 
     8941 TCCAACTTGG TTGTAAAGGG CCCCAAACCT TTAACGCATG TGCAACGGTT AAATGGAATC 
     9001 AAGGCACGAG TTTTTGTATC GAATCTGGCC ATCCGTGTCT TGGTTGCTCT GAGCCCGATT 
     9061 TCTGGGATAA AAGCAGCTTT TACCAAGCCT TGGGTCCATG GGAGTGGTAC AAATCCAAAC 
     9121 CCGGCAAAGG TGCACAGAAG CATGCTGGGA AAAACTCATA AGATAATAGG CAAGGCTCAT 
     9181 GGAAAATACA GCAAGTAACA ACCGGTTAGT CGTCGATCCT ATCACTCGAA TTGAAGGGCA 
     9241 TCTTCGAATA GAAGCTGAAA TGGATGGGAA TACCATCAAA CAGGCGTTCT CATCAGGCAC 
     9301 GTCTGTTCGG GGAATTGAAC TGATTTTACA AGGCAGAGAT CCGCGTGACG CTTGGGCTTT 
     9361 TGCGCAACGT ATCTGTGGCG TCTGCACGCT GGTGCATGGT ATGGCATCGG TGCGTGCTGT 
     9421 CGAAGATGCA ATTAGAAAAG CTTGGCGGTC AAACGCAAAA TTAGGGGTTG CCATTGGAAA 
     9481 GCCCTCCATG ACATCTATGC CAAAAGGACC GATGCAACAT GGTAAAAAAG GGCACCGACA 
     9541 GTCACGTACT TCAATAGGCG TACTGAGTGA AGCAGAAATG GCTATCCCTC AAAATGCACA 
     9601 ACTGATAAGA AACATCATGA TTGCAACCCA ATATGTGCAT GATCACGTGA TGCATTTTTA 
     9661 TCACTTGCAT GCCCTAGATT GGGTTGACGT TGTTTCTGCA CTAGATGCAG ATCCAACGAG 
     9721 AACCGCTACG CTCGCCGGTC AATTGAGTGA TTATCCTCGT TCATCGCCGG GATATTTCAA 
     9781 AGATGTGAAG CAAAAAGTCA AAACGCTGGT TGAGTCTGGG CAGCTAGGGA TATTCAGTAA 
     9841 CGCGTATTGG GGGCATCCTG GCTATAAACT GCCACCTGAA GTTAACTTGA TGGCATTAGC 
     9901 ACATTATTTA GATGCGCTAA CGTGGCAGCG TGAAGTTGTA AAAGTTCACA CCATATTTGG 
     9961 AGGGAAAAAC CCTCATCCTA ATTTTGTCGT TGGCGGCGTG CCTTCACCGA TTAATCTCAA 
    10021 TGCGTCAACG GGTATTAACA CGAGTCGATT AGTGCAACTA CAAGATGCTA TCACGCAAAT 
    10081 GAAGAGCTTT GTCGATCAGG TGTATTACCC CGATATTGTG GCGATTGCGG GTTATTACAA 
    10141 AGAGTGGGGG ACACGAGGGG AAGGGCTGGG TAACTTTCTT ACCTATGGAG ACTTACCTAT 
    10201 GACATCAATG GATGACCCTG ATTCTTTCTT GTTTCCACGA GGTGCAATAC TTGGTCGAGA 
    10261 CTTGAGTAAA GTGCATGACC TTGATCTAGA TGATCCCTCT GAAATTCAAG AATTCGTCTC 
    10321 TTCCTCCTGG TATCGATATA GTGGAGGGAA CGCAAGTGGT TTACACCCTT TTAATGGACA 
    10381 AACAACACTC GAGTATACTG GTCCGAAACC GCCTTACAAG CACCTAAATG TAGGGGCTGA 
    10441 ATATTCATGG TTGAAAAGTC CGCGTTGGAA AGGCCATGCG ATGGAGGTGG GACCGCTGGC 
    10501 TCGCGTGCTA ATGATGTATG CTAAAAAAGA TGCCGCTGCG CAAGACATCG TTAATCGATC 
    10561 TCTTTCTATC TTGGATTTAG AGACCTCTGC ACTTTTCTCC ACACTCGGTA GGACGCTCGC 
    10621 CAGAGCAGTG GAAACAAAAA TTGTGGTTAA CCAGCTACAG TCTTGGTATG ACCAACTATT 
    10681 GGATAATATC GCAAAGGGCG ATACCGATAC GTTTAACCCT CTGTATTTTG ACCCTACCAA 
    10741 TTGGCCAATT AAAGGCCAGG GGGTAGGCGT GATGGAAGCG CCTCGTGGCG CGTTGGGGCA 
    10801 TTGGTTGGTC ATGCAAAATG GCAAAATTGA GAATTACCAA TGTGTCGTGC CTACGACATG 
    10861 GAACGCTGGA CCTCGAGATC CCAACTCACA GGCAGGTGCT TATGAAGCCG CTCTGCAAGA 
    10921 TAAACATACG CTACATGATC CTGACCAACC TTTAGAGATT TTGCGAACAC TTCATAGTTT 
    10981 TGACCCCTGC TTAGCATGTG CCGTGCACGT AATGGACGAA ACAGGGGAAG AGCGTTTGCG 
    11041 TCTAAAAGTT CGTTAAgatc ctctacgccg gacgcatcgt ggccggTCGA GCTCAAGGAG 
    11101 GAATAACACA TGCGAGAGTA GGGAACTGCC AGGCATCAAA TAAAACGAAA GGCTCAGTCG 
    11161 AAAGACTGGG CCTTTCGTTT TATCTGTTGT TTGTCGGTGA ACGCTCTCCT GAGTAGGACA 
    11221 AATCCGCCGG GAGCGGATTT GAACGTTGCG AAGCAACGGC CCGGAGGGTG GCGGGCAGGA 
    11281 CGCCCGCCAT AAACTGCCAG GCATCAAATT AAGCAGAAGG CCATCCTGAC GGATGGCCTT 
    11341 TTTGCGTTTC TACTACTAGT TGACAATTAA TCATCCGGCT CGTATAATGT GTGGAATTGT 
    11401 GAGCGGATAA CAATTTCACA CATACTAGAA AGAGGAGAAA TACTAGATGT GTCTCGCTAT 
    11461 CCCCATGAAA GTCATTGCAA TTAAAGGCTT TAACGCAACG TGTGAAGCGA AAGGTGTCTC 
    11521 TCGCGAGGTG AGTTTACATT TAGTGCAAGG GCTAGAGGTC AAAGTTGGCG ACTATGTGAT 
    11581 GGTACATGTT GGTTATGCTC TCCAAGTGAT CACCTATGAT GAAGCGCAGG TGACATGGGA 
    11641 GATGCTCGAT CAGGTCATTG CTTACGATGC ATGAAATTAG TCTTTGCTAT AGCTTGCTTG 
    11701 ACACAGTCGC TGTTCACCAG CGAGCAAACA TGAATAAGTC TGTCAGTCTG GTTCACGTCA 
    11761 AAGTCGGCCC ACTGTCAGGT GTTGAGCCTG ACTTGCTGCA CCATGCGTTC TTGGCGTGTA 
    11821 GAACTCACAC CATTGGCGAT CAGGCAACGC TTAGAATTGA CACAAGCGCT ATCAAGATAC 
    11881 GCTGTAAATT GTGTGGCGAA TTCAGCCGAG TTTCGGTGAA TAGCATCCTA TGTGCAAGTT 
    11941 GCGGTGCTTG GCAAACCGAC CTCATTGAGG GCGATGAATT TATATTGCAA CGAATAGAGT 
    12001 TTATCGCACC TGACAATTTT ACAGAATCAA AGGAGAGAAA ACATGTGCGG TAACTGTGGT 
    12061 TGCGAAACGC AAGTAAAATC AGAGAAAACT GACAAGCCAT CAGCAAATAT CGTTGAGGTT 
    12121 CACGCAAATT TAAAAAGCAA CAATGACAAC CAAGCGATAG CAAACCGTGC TTTATTTGAC 
    12181 GCACATAATG TACTAGTGAT TAATTTGATG TCATCCCCAG GCAGTGGAAA AACCAGGCTA 
    12241 CTCGAAGAAA CGATACGTGC GCTTAAGTCG CAATACGCGA TGGCGGTGAT TGAAGGCGAC 
    12301 CTCGAAACTG AAAATGACGC AAATAGAATT AGACGTCATG GTGTGCAGGC GGAGCAAATC 
    12361 GCCACGGGCC AAGGGTGTCA CTTGGACGCC AGTATGGTGC AAAAGGTACT TGGAAGATTT 
    12421 AGCTTACAAA AACTAGACGT TTTGTTTATA GAGAATGTTG GCAATTTGAT TTGTCCAGCG 
    12481 TGTTTTGATT TAGGACAGCA CTTAAACATT ATTTTGCTGT CCGTACCAGA AGGTGATGAT 
    12541 AAGCCTGAAA AGTACCCAGT GATGTTTCGT GCCGCGGACG TCATGCTTAT TTCTAAGACC 
    12601 GATTACTTGC AATTTCACGA TGAATTCAAT GTACCTCGCG CGATTGAATC ATTTCGTAAA 
    12661 GTGGGCAACG ATGCGCCCGT TCTCGAAGTG TCTTCATTGA AAAGTCAACA TCTAGAGCGT 
    12721 TGGTTTTCTT ATTTTACGCA CGCCATTACA GCTCATCAGT CTCAGTCGTT ACAAAATAGC 
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    12781 GGAGTCTAAC ATGCGAGAGT AGGGAACTGC CAGGCATCAA ATAAAACGAA AGGCTCAGTC 
    12841 GAAAGACTGG GCCTTTCGTT TTATCTGTTG TTTGTCGGTG AACGCTCTCC TGAGTAGGAC 
    12901 AAATCCGCCG GGAGCGGATT TGAACGTTGC GAAGCAACGG CCCGGAGGGT GGCGGGCAGG 
    12961 ACGCCCGCCA TAAACTGCCA GGCATCAAAT TAAGCAGAAG GCCATCCTGA CGGATGGCCT 
    13021 TTTTGCGTTT CTACTACTAG TTGACAATTA ATCATCCGGC TCGTATAATG TGTGGAATTG 
    13081 TGAGCGGATA ACAATTTCAC ACATACTAGA AAGAGGAGAA ATACTAGATG TACAGTGTTG 
    13141 AATCGTTGCT AAGAGACATT AAGAATACCT CGCTTTCAAA ACCGTTTCGT ATTCTTAATG 
    13201 TTTGCGGTGG CCATGAGCGT GCGATTACGC GCGCTGGATT TAGAACGTTG TTTCAGCACA 
    13261 ATATTCATCT GATACCTGGG CCAGGGTGCC CCGTTTGTAT TTGCCCCGAA GAGGATATTG 
    13321 CATACGCGAT ACACTTAGCC ATTAACGAAA ATGTCGTTAT CGTTAGTTTT GGTGACATGC 
    13381 TCCGCGTCCC AGTCGAACAC GAAATGGGTG GCTGTAGCTC ATTGATAGAC GCAAAAAATC 
    13441 AAGGGGCCGA TATCCGTCCG ATATCTTCTC CTCAAGAAGC GGTATCTATA GCATTGGAAG 
    13501 AACCTCGTAA GGTTATTGTG TTTTTTGCTG TTGGTTTTGA AACGACTATG GCACCGATTG 
    13561 CAGCAACACT GCTTAATGAT TTACCCAATA ACTTTAAAGT ATTATTGTCT GGACGACTTA 
    13621 CTTGGCCAGC AGTTGCCCAT GTGCTTGAGA GTCAACCGAA TACTTTTGAT GCACTGATTG 
    13681 CGCCAGGCCA CGTTGCGACA ATTATGGGTA GTGAAGAATG GCAGTTTGCA ATCGACCATC 
    13741 ATAATTTGCC TGTCAGTATT GCTGGTTTTC ATCCAGAAAG TTTGCTGTTG TCGCTCCAAA 
    13801 CGCTGCTCGG TAATTGTTCA AATAAAGTCG TCACACTGAG TAACCGCTAT CCCGAAGTGG 
    13861 TAAAGCAAAA CGGCAATGCA GCAGCTAAAG CAATAATCAA TAAAGCGTTC ACTATCGTTG 
    13921 ACGCACATTG GCGAGGAATT GGTGTTATTC CTGGTTCTGG ATTTTCCTTT GCTTCGAGAC 
    13981 TATCGCACCT AGACGCCACA AACGATTATG CGCCAGTCGA TTTCCCTTCG CAATGTGCGC 
    14041 AAAACGTTCC TGAAACCACA TCGCCCTGTG AAAAAGTGAT CCTCGGAAAA ATGGCACCTG 
    14101 ATGCGTGCCC GTTTTTTGGT CAGGAATGCA AACCAGCATC CCCTAAAGGC GCATGTATGG 
    14161 TGTCTGATGA GGGGGCTTGC CGAATTTGGT ATAGCTCTGG TGAGCGCTCG ATAACAAATG 
    14221 TTATCAAAAA GGGGAATACG CTAAAGGTGG AGATGAAGTG ATGACAACTG CCCGCACATA 
    14281 TGTTGCCAAT ACGAATAAGA GTAAAACTAT CGCCTATGAG TTGAACATTA CTGGAGTCAT 
    14341 CCAGGGGGTT GGGTTCAGAC CGTTAGTTTA CTGCTTAGCG TATGAAAAAA GTATTGTTGG 
    14401 TTGGGTACAA AACGACTGTG GATGTGTGCG AATACACGCT GAAGGCACTG AGCTAGACGT 
    14461 TGAACAATTT GTATTCGACT TACTGAACAA TGGGTCGCTA GTTTCCATAT CCTTGCTGGA 
    14521 AAAAAAGCAG GTTAAACTGA GTAATGTAGA CTCGTTCACG ATAAAAGAAA GCGGTCATGA 
    14581 TATAGCGTGC GGGGCGATAT CAATCCCCAA AGATGTCTAT TTGTGTGGAG CGTGTAAAGC 
    14641 TGAGTTACTG TCAAATACTA ACCGACGTGG CACCTATAGC TTTATCGCTT GCAGTAAATG 
    14701 TGGTCCACGA TTTTCTATGC TGCGAGCAAT GCCATACGAC AGAAAGAACA TGAGTATGTC 
    14761 AGCATTTCCA ATGTGTGAGT TATGTCGTAA AGAATATCAA TCGCCAACTG ATAGGCGCTT 
    14821 TCATGCTCAA CCAATAAGCT GTCGCGTATG CGGGCCTGAA GTATTTTGTT CAACTGTCGG 
    14881 CGGGCGCGTG GTCTCGCAAG GCGATGTTGA TGTTGTAGCA ACGGTTGTCG CGTATTTGAA 
    14941 TCAAGGCAAA ATTGTCGCGT TAAAAAGTAT AGGCGGTTAT CACTTGCTCT GTGACGCACA 
    15001 AAGCACTGAA GCGGTAGACC TTTTACGCCA GCGTAAAAAT AGACCAGATA AACCTTTCGC 
    15061 GGTCATGCTC CCAGAGCCTC GTGCAGACGA AACAAGTGAG GATTGGTTAG ATAAATGCGT 
    15121 TGCTGTAGAC AGTCATCAAA GAGCGCTCTT ACTAAGCCCC GTGCGACCCA TTTTACTTGC 
    15181 AAAAAAGCAA TCGAATGTAC CCATTGCAGA TAACGTAGCG CCCATGCTTC GTGATTTGGG 
    15241 GGTGATGTTG CCGTGCAGCG GACTGCATTT ACTCATTATG CAGCAATTCA ATCGCCCCAT 
    15301 GGTGGCTACG TCAGGAAATA TTTACGGTGA ACCGATGGTC ACATCGACGT CATCGGCACA 
    15361 GCAACACCTT TCGATGTTGG CAGACATCTT CGTGCACCAT AATCGAGACA TTTTTCACAA 
    15421 ACTGGATGAT TCTGTGCTGC GAACGCTTAA GTCAGGCACC ATTCCAATTC GCCTGGGGCG 
    15481 GGGTATAAGT CCGATAGAAT TATCATTGCC ATATACTGTG CAGGAACCAA TGCTTGCTGT 
    15541 TGGCGCGAAT CAGAAAAATA CAGTCGCAAT AGCTTTGAAC AATCGACTTA TCGTAACACC 
    15601 GCATATTGGC GACCTCGATT CTCCGATAAT GCAAGCGCAC TTTGAAAAAT GTATCAGTGA 
    15661 CTTTCAAGCT CTCTATCATG TTCATCCACA GCGTATTCTT TGCGATAGCC ATCCTGGCTA 
    15721 TATCAGTTCC CGTTGGGCCA AAGGCAGTGA ACTACCGACT ACTAAAGTTT TACATCACCA 
    15781 CGCTCATGCA TCAGCGTGGG CATTAGCTGC TGAAATATCG ACACCAAGCT TGGTTTTCGT 
    15841 GTGGGATGGA ACGGGATTAG GCGAGAATGG CGAGATGTGG GGAGGGGAAG TTTTTTGTGG 
    15901 GACGCCGGGC AATTGGAAAC GTGTTGCCTC ATTAGCGCCT ATGAAGTTGC AAGGCGGCAA 
    15961 CAAGGTTCCA AATCAACCAT GGCGAAGTGC AGCATCACTA GTGTGGGGTA CTAATTTCAC 
    16021 CGGCATTGAT TTTAAACCAT TTGATCCACA ACAATTAAGC TACAACGCAT GGCAAAACGA 
    16081 ACTCAATTGT CATGTTAGTA GTTCAATGGG AAGACTGTTC GACGCGGCGG CATTTGCCTG 
    16141 CTGTGAACAG AGCGAAGTCT CTTATGAAGG GCAGGCGCCG ATGATGTTGG AAAGCGTTGC 
    16201 GTCGACGCCC TCTAAGGTTA TGCCGTTAAC GTTGGTCCAG AAAAACGACG AATTTATTCA 
    16261 AATGGATTGG CGAACACTGG TACCGGAACT ATTTGATTTC AAAGTGTCTC CTCAAACTCG 
    16321 TGCTGCAAAT TTCCACGCTT CGTTAATTGA AACGGTATGG GAGGTAACCC TACATTGCCG 
    16381 TAAAAAGTTT AATTTTGACC ACATTGGATT GGCAGGAGGC GTCTTCCAAA ATCGCATTTT 
    16441 GTGTGACGGT ATATCACAAC GGTTTTTACA ATCAGACATT CCTGTGGTTA TTCCAAGTAG 
    16501 TTTGCCATTA AACGATGCCG CAATAAGTGT TGGGCAAATC CACGAATACT GTTCACGGAG 
    16561 GTCATAATGA AAAGCGCAGA GGGCAATAAT CATTCATCAT CAGAGCCGTT GGGCACGGAA 
    16621 TCTATTCAAT TAGCTCAGGG GAACGGCGGA ACACTGACAA AAAGACTCAT TGATCATGTT 
    16681 TTTAAAAATA AAGCGAACAA AGATCTAGAT CTGCTTCATG ATGCCGCCAC AGTAACTTTT 
    16741 GATGGTCCTT ATCTGAGTAT AACAACGGAT AGCTTCGTTG TATCCCCCCC AACATTTCCA 
    16801 GGCGGCAATG TAGGCGCGTT GAGTGTTTAC GGTACCGTCA ATGATTTAGC AGTCGTTGGG 
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    16861 GCAACACCAC GGTACATCAG TACTGCATTT ATTATTGAAG AAGGCTTTTC CCTTTCAACA 
    16921 TTGAAACAAA TCGTTAATGG AATGCATCAA GCTGCCGAAG AAACGAAGGT CGCCATTGTA 
    16981 ACAGGTGATA CGAAAGTTGT CCCGAAAGGC AGTGGTGGCG GCGTTTTTAT CAATACAACG 
    17041 GGTGTTGGAG ACAGCCGAGA TGCGCCGATT TGGGATACCA GTCTTATAAA GGCAGGCGAT 
    17101 CATGTACTGG TTAGTGGTTC TGTAGGTGAT CACGGTGCGT GTGTCCTGCT TGCTCGCGAG 
    17161 GACTATGGTT TGCAAGGTCA GCTAAAGTCT GATTGTGGAA GCGTTGTTCC TCTTATTGAT 
    17221 CCAATCAAGC ATTTGGAAGG TGTTCGTTTT GTGCGTGACC CAACTCGTGG AGGGTTGTCA 
    17281 GTATTACTCC ATGACGTTGC TAATGAAACA GGCTTCGATA TCGAGTTAAT TGAAAATAAT 
    17341 ATTCCGGTGC GACCTGAAGT GGCAAGCGTG TGTGAAATAT TAGGCTTTGA TCCGTTTGTT 
    17401 TTAGCGTGTG AGGGACGCAT TGTTGCTGTT GTTGCCCCTG ACATAAGCGG TAAGGTGCTA 
    17461 GAACACTGGC GGAGCATTCG AAACGGGGAG CAGGCCGAAC ACATTGGTGT AATAGTAAAA 
    17521 AACACCGAAT CAAAAGGGCG CGTGACCATT GTTACGCCAA TGGGAGGAAG ACGTTTCATG 
    17581 AATGAACTCG AAGATGAGCC GCTTCCAAGG ATCTGCTGAG ATCCTCTAGA GTCGACCTGC 
    17641 AGGCATGCAA GCTTGGCTGT TTTGGCGGAT GAGAGAAGAT TTTCAGCCTG ATACAGATTA 
    17701 AATCAGAACG CAGAAGCGGT CTGATAAAAC AGAATTTGCC TGGCGGCAGT AGCGCGGTGG 
    17761 TCCCACCTGA CCCCATGCCG AACTCAGAAG TGAAACGCCG TAGCGCCGAT GGTAGTGTGG 
    17821 GGTCTCCCCA TGCGAGAGTA GGGAACTGCC AGGCATCAAA TAAAACGAAA GGCTCAGTCG 
    17881 AAAGACTGGG CCTTTCGTTT TATCTGTTGT TTGTCGGTGA ACGCTCTCCT GAGTAGGACA 
    17941 AATCCGCCGG GAGCGGATTT GAACGTTGCG AAGCAACGGC CCGGAGGGTG GCGGGCAGGA 
    18001 CGCCCGCCAT AAACTGCCAG GCATCAAATT AAGCAGAAGG CCATCCTGAC GGATGGCCTT 
    18061 TTTGCGTTTC TACAAACTCT TTTGTTTATT TTTCTAAATA CATTCAAATA TGTATCCGCT 
    18121 CATGGCGGCC CAGATCCCCG GGTACCGAGC TCGAATTTCG AGCTTCTGGA GCAGGAAGAT 
    18181 GTCGCGGGCA TTAGCACCAG CGGTCTGCCA AGCCTCCGCC AGCCGTTGGG TCCCTTCCGC 
    18241 TTGAGCTTTT CCATCTTCGA CGATACGGGC GGCGGCCCCC CGCGCTTCCG CGATCGCCCG 
    18301 TTTACAAGCT GCCTCAGCTG GGGCGATCAC ATCGGCTTGA AGTTGCTGCT GCACCTGTTT 
    18361 GATCCGCTCC TGCTGCACAG GGAGTTCTGC TTGGCTACGA GCGACTTCGG TAGCAATGTC 
    18421 CGCTTCAGCT TCGGCCACCA CCGCTTCGCG CCGCGTCAAC GCATCCTGAA TCCGGCGCTC 
    18481 GGCCTCGGCT TGGGCGATCG CTACATCGCG ATCGATCCGA CGCAGGGCCG TGATCTTGTC 
    18541 ATTTTCGGCC GTTTGGATCG CAGAGGCAGC CTGGGCATCG GCTTCAGCAA TTCGGGCATC 
    18601 TCGCTGCAGA TCAGCCCGCT GCTTGCGTCC ACTAGCCGAG AGATAACCGA CCTCATCGGA 
    18661 AATGTTCTGG ACTTGCAGCG TATCGAGGAC TAGACCCAGC TGCTCAAGGT CATCCTCCGC 
    18721 CTCTTCCAGC AGACTTTTGG CAAAGGCAAT TTTGTCCTCG TTGATCTGCT CCGGCGTGAG 
    18781 GCTGGCTAAA ACACCACGCA AGTTGCCTTC GAGGGTCTCC TTGGCAATTT GCTCGATTTC 
    18841 CTTACGGTTT TTGCCAAGCA GCCGCTCGAT CGCGTTGTGG ATGGTCGGTT CTTCCCCAGC 
    18901 AATCTTGATA TTGGCAACGC CTTCAACAGT CAGGGGAATG CCGCCCTTGG AGAAGGCATT 
    18961 GGAAACGCGC AACTCAATGA TCATGTTGGT CAGATCCATG CGGAGCGCTT TTTCCAGCAG 
    19021 AGGTACCCGC AGGCTGCTGC CGCCCTTGAC CAAGCGATAG CCAACTCGGC GGCCATCACT 
    19081 ACTGCGGCGA CTACTGCCAG CAAAGATCAA AATTTCACTG GGTTGGCAGA TGTAGTAGAG 
    19141 ATTGCGCAGG ACTAAGCTGC CAGCCCCGGC GACTCACCAG TCACAGAAAA GCATCTTACG 
    19201 GATGGCATGA CAGTAAGAGA ATTATGCAGT GCTGCCATAA CCATGAGTGA TAACACTGCG 
    19261 GCCAACTTAC TTCTGACAAC GATCGGAGGA CCGAAGGAGC TAACCGCTTT TTTGCACAAC 
    19321 ATGGGGGATC ATGTAACTCG CCTTGATCGT TGGGAACCGG AGCTGAATGA AGCCATACCA 
    19381 AACGACGAGC GTGACACCAC GATGCCTGCA GCAATGGCAA CAACGTTGCG CAAACTATTA 
    19441 ACTGGCGAAC TACTTACTCT AGCTTCCCGG CAACAATTAA TAGACTGGAT GGAGGCGGAT 
    19501 AAAGTTGCAG GACCACTTCT GCGCTCGGCC CTTCCGGCTG GCTGGTTTAT TGCTGATAAA 
    19561 TCTGGAGCCG GTGAGCGTGG GTCTCGCGGT ATCATTGCAG CACTGGGGCC AGATGGTAAG 
    19621 CCCTCCCGTA TCGTAGTTAT CTACACGACG GGGAGTCAGG CAACTATGGA TGAACGAAAT 
    19681 AGACAGATCG CTGAGATAGG TGCCTCACTG ATTAAGCATT GGTAACTGTC AGACCAAGTT 
    19741 TACTCATATA TACTTTAGAT TGATTTAAAA CTTCATTTTT AATTTAAAAG GATCTAGGTG 
    19801 AAGATCCTTT TTGATAATCT CATGACCAAA ATCCCTTAAC GTGAGTTTTC GTTCCACTGA 
    19861 GCGTCAGACC CCGTAGAAAA GATCAAAGGA TCTTC 
// 
LOCUS       pIY098     19826 bp    DNA     circular UNA 10-Jul-2010 
DEFINITION   
FEATURES             Location/Qualifiers 
     rep_origin      1..589 
                     /label=oriV 
     misc_feature    complement(773..913) 
                     /feature_type="Transfer Origin" 
                     /label=oriT 
     Region          1060..1908 
                     /label=NSI-up 
     CDS             2682..3622 
                     /cds_type=ORF 
                     /label=SpSm 
     terminator      3882..3978 
                     /label=T4t 
     CDS             4302..5384 
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                     /cds_type=ORF 
                     /label=lacI 
     promoter        5616..5678 
                     /label=PTRC 
     CDS             5706..6824 
                     /cds_type=ORF 
                     /label=orf2 
     CDS             6839..7393 
                     /cds_type=ORF 
                     /label=hynD 
     CDS             7390..7824 
                     /cds_type=ORF 
                     /label=hupH 
     terminator      complement(7825..8075) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        8076..8138 
                     /label=PTRC 
     CDS             8163..9092 
                     /cds_type=ORF 
                     /label=hynS 
     mutation        8850..8852 
                     /label=H238C 
     mutation        9015..9017 
                     /label=P293C 
     primer          complement(9065..9154) 
                     /label=IY743dCR 
     mutation        9089^9090 
                     /label=delta-C 
     RBS             9096..9101 
                     /label=hynL-RBS 
     CDS             9110..10987 
                     /cds_type=ORF 
                     /label=hynL 
     terminator      complement(11040..11290) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        11291..11353 
                     /label=PTRC 
     CDS             11396..11605 
                     /cds_type=ORF 
                     /label=hypC 
     CDS             11589..11984 
                     /cds_type=ORF 
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                     /label=hypA 
     CDS             11974..12720 
                     /cds_type=ORF 
                     /label=hypB 
     terminator      complement(12721..12971) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        12972..13034 
                     /label=PTRC 
     CDS             13059..14192 
                     /cds_type=ORF 
                     /label=hypD 
     CDS             14192..16498 
                     /cds_type=ORF 
                     /label=hypF 
     CDS             16498..17550 
                     /cds_type=ORF 
                     /label=hypE 
     terminator      complement(17760..18010) 
                     /label=rrnBt 
     Region          18090..19102 
                     /label=NSI-dn 
ORIGIN 
        1 TTGAGATCCT TTTTTTCTGC GCGTAATCTG CTGCTTGCAA ACAAAAAAAC CACCGCTACC 
       61 AGCGGTGGTT TGTTTGCCGG ATCAAGAGCT ACCAACTCTT TTTCCGAAGG TAACTGGCTT 
      121 CAGCAGAGCG CAGATACCAA ATACTGTCCT TCTAGTGTAG CCGTAGTTAG GCCACCACTT 
      181 CAAGAACTCT GTAGCACCGC CTACATACCT CGCTCTGCTA ATCCTGTTAC CAGTGGCTGC 
      241 TGCCAGTGGC GATAAGTCGT GTCTTACCGG GTTGGACTCA AGACGATAGT TACCGGATAA 
      301 GGCGCAGCGG TCGGGCTGAA CGGGGGGTTC GTGCACACAG CCCAGCTTGG AGCGAACGAC 
      361 CTACACCGAA CTGAGATACC TACAGCGTGA GCTATGAGAA AGCGCCACGC TTCCCGAAGG 
      421 GAGAAAGGCG GACAGGTATC CGGTAAGCGG CAGGGTCGGA ACAGGAGAGC GCACGAGGGA 
      481 GCTTCCAGGG GGAAACGCCT GGTATCTTTA TAGTCCTGTC GGGTTTCGCC ACCTCTGACT 
      541 TGAGCGTCGA TTTTTGTGAT GCTCGTCAGG GGGGCGGAGC CTATGGAAAA ACGCCAGCAA 
      601 CGCGGCCTTT TTACGGTTCC TGGCCTTTTG CTGGCCTTTT GCTCACATGT TCTTTCCTGC 
      661 GTTATCCCCT GATTCTGTGG ATAACCGTAT TACCGCCTTT GAGTGAGCTG ATACCGCTCG 
      721 CCGCAGCCGA ACGACCGAGC GCAGCGAGTC AGTGAGCGAG GAAGCGGAAG AGCGCCTGAT 
      781 GCGGTATTTT CTCCTTACGC ATCTGTGCGG TATTTCACAC CGCATATGGT GCACTCTCAG 
      841 TACAATCTGC TCTGATGCCG CATAGTTAAG CCAGTATACA CTCCGCTATC GCTACGTGAC 
      901 TGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
      961 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
     1021 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGGATA TCCGGCAGCC GGCGGAGCGC 
     1081 TGCTTTCTTG GCAAGCGGTC GCCAGCCCCA ACGCCAGGGC TGCCAGCCCG AAACAGCGGG 
     1141 GCAAGGCAGC TTGGAAGGGC GATCGCAGCA CGGGCATGGC AATGTCTCTC TGAAGGAATG 
     1201 CAGACCTTAT TCGTACAGCC AGGGTTGAAT CGTGGGGGTC CAATCACTTA GCTCTGCTGG 
     1261 GCTAAACCAG AGAGCAATTT CCTGTTGTGC TGTTTCGATT GCATCCGAGC CATGGATGAT 
     1321 GTTGCGGCCA ATATTGACAC CAAAATCACC ACGGATGGTG CCCGGTTCTG CCGTCAGCGG 
     1381 ATTGGTAGCG CCGATCAACT TGCGAGCAGC CGCCACAACG CCTTCGCCTT CCAAGACGAT 
     1441 CGCCACGATC GGCCCAGAGG TGATGAACTC GACGAGGCCA TTGAAGAAGG GGCGCTCGCG 
     1501 GTGGACAGCA TAGTGCTGTT CGGCCAGCTC GCGACTGGGC TTCAGCTGCT TTAGGCCCAC 
     1561 CAGTTTGAAG CCTTTTTGCT CAAAGCGGCC GATGATCGTA CCGACCAAAC CCCGCTGAAC 
     1621 GCCATCGGGC TTGATGGCAA TAAATGTGCG TTCCACAGAC ATCTAGATAG TCCTCAAGAC 
     1681 GAGGCAAGCA TTGAGCTTGC CTTCCTATGG TTCGGGATCA CTGGGATTCT TGACAAGCGA 
     1741 TCGCGGTCAC ATCGCTATCT CTTAGGACTT CGCAGCGGGC GAGTCGGATT GACCCGGTAG 
     1801 GGATTTCGCC AGATCAATGC CCGTGGTTTG TTTCAGCTTC TCCAGCAAGC TAGCGATTTG 
     1861 GGTAGCGCTG CCTTCCCCTT CGCCAATCAC AGTGATCGAC TCCACGTCGA TATCTGGCAC 
     1921 GGTGCCTGAA AGCGTGACGA GCAGGGACTC GAAGCTTGCA TGCCTGCAGG TCGACTCTAG 
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     1981 AGCTTTATGC TTGTAAACCG TTTTGTGAAA AAATTTTTAA AATAAAAAAG GGGACCTCTA 
     2041 GGGTCCCCAA TTAATTAGTA ATATAATCTA TTAAAGGTCA TTCAAAAGGT CATCCACCGG 
     2101 ATCAATTCCC CTGCTCGCGC AGGCTGGGTG CCAAGCTCTC GGGTAACATC AAGGCCCGAT 
     2161 CCTTGGAGCC CTTGCCCTCC CGCACGATGA TCGTGCCGTG ATCGAAATCC AGATCCTTGA 
     2221 CCCGCAGTTG CAAACCCTCA CTGATCCGCA TGCCCGTTCC ATACAGAAGC TGGGCGAACA 
     2281 AACGATGCTC GCCTTCCAGA AAACCGAGGA TGCGAACCAC TTCATCCGGG GTCAGCACCA 
     2341 CCGGCAAGCG CCGCGACGGC CGAGGTCTTC CGATCTCCTG AAGCCAGGGC AGATCCGTGC 
     2401 ACAGCACCTT GCCGTAGAAG AACAGCAAGG CCGCCAATGC CTGACGATGC GTGGAGACCG 
     2461 AAACCTTGCG CTCGTTCGCC AGCCAGGACA GAAATGCCTC GACTTCGCTG CTGCCCAAGG 
     2521 TTGCCGGGTG ACGCACACCG TGGAAACGGA TGAAGGCACG AACCCAGTGG ACATAAGCCT 
     2581 GTTCGGTTCG TAAGCTGTAA TGCAAGTAGC GTATGCGCTC ACGCAACTGG TCCAGAACCT 
     2641 TGACCGAACG CAGCGGTGGT AACGGCGCAG TGGCGGTTTT CATGGCTTGT TATGACTGTT 
     2701 TTTTTGGGGT ACAGTCTATG CCTCGGGCAT CCAAGCAGCA AGCGCGTTAC GCCGTGGGTC 
     2761 GATGTTTGAT GTTATGGAGC AGCAACGATG TTACGCAGCA GGGCAGTCGC CCTAAAACAA 
     2821 AGTTAAACAT CATGAGGGAA GCGGTGATCG CCGAAGTATC GACTCAACTA TCAGAGGTAG 
     2881 TTGGCGTCAT CGAGCGCCAT CTCGAACCGA CGTTGCTGGC CGTACATTTG TACGGCTCCG 
     2941 CAGTGGATGG CGGCCTGAAG CCACACAGTG ATATTGATTT GCTGGTTACG GTGACCGTAA 
     3001 GGCTTGATGA AACAACGCGG CGAGCTTTGA TCAACGACTT TTGGAAACTT CGGCTTCCCC 
     3061 TGGAGAGAGC GAGATTCTCC GCGCTGTAGA AGTCACCATT GTTGTGCACG ACGACATCAT 
     3121 TCCGTGGCGT TATCCAGCTA AGCGCGAACT GCAATTTGGA GAATGGCAGC GCAATGACAT 
     3181 TCTTGCAGGT ATCTTCGAGC CAGCCACGAT CGACATTGAT CTGGCTATCT TGCTGACAAA 
     3241 AGCAAGAGAA CATAGCGTTG CCTTGGTAGG TCCAGCGGCG GAGGAACTCT TTGATCCGGT 
     3301 TCCTGAACAG GATCTATTTG AGGCGCTAAA TGAAACCTTA ACGCTATGGA ACTCGCCGCC 
     3361 CGACTGGGCT GGCGATGAGC GAAATGTAGT GCTTACGTTG TCCCGCATTT GGTACAGCGC 
     3421 AGTAACCGGC AAAATCGCGC CGAAGGATGT CGCTGCCGAC TGGGCAATGG AGCGCCTGCC 
     3481 GGCCCAGTAT CAGCCCGTCA TACTTGAAGC TAGACAGGCT TATCTTGGAC AAGAAGAAGA 
     3541 TCGCTTGGCC TCGCGCGCAG ATCAGTTGGA AGAATTTGTC CACTACGTGA AAGGCGAGAT 
     3601 CACCAAGGTA GTCGGCAAAT AATGTCTAAC AATTCGTTCA AGCCGACGCC GCTTCGCGGC 
     3661 GCGGCTTAAC TCAAGCGTTA GATGCACTAA GCACATAATT GCTCACAGCC AAACTATCAG 
     3721 GTCAAGTCTG CTTTTATTAT TTTTAAGCGT GCATAATAAG CCCTACACAA ATTGGGAGAT 
     3781 ATATCATGAA AGGCTGGCTT TTTCTTGTTA TCGCAATAGT TGGCGAAGTA ATCGCAACAT 
     3841 CCGCATTAAA ATCTAGCGAG GGCTTTACTA AGCTGATCCG GTGGATGACC TTTTGAATGA 
     3901 CCTTTAATAG ATTATATTAC TAATTAATTG GGGACCCTAG AGGTCCCCTT TTTTATTTTA 
     3961 AAAATTTTTT CACAAAACGG TTTACAAGCA TACTAGAGGA TCGGCGGCCG CGGATCTGGG 
     4021 CCGCGGGTCA TGGCTGCGCC CCGACACCCG CCAACACCCG CTGACGCGCC CTGACGGGCT 
     4081 TGTCTGCTCC CGGCATCCGC TTACAGACAA GCTGTGACCG TCTCCGGGAG CTGCATGTGT 
     4141 CAGAGGTTTT CACCGTCATC ACCGAAACGC GCGAGGCAGC AGATCAATTC GCGCGCGAAG 
     4201 GCGAAGCGGC ATGCATTTAC GTTGACACCA TCGAATGGTG CAAAACCTTT CGCGGTATGG 
     4261 CATGATAGCG CCCGGAAGAG AGTCAATTCA GGGTGGTGAA TGTGAAACCA GTAACGTTAT 
     4321 ACGATGTCGC AGAGTATGCC GGTGTCTCTT ATCAGACCGT TTCCCGCGTG GTGAACCAGG 
     4381 CCAGCCACGT TTCTGCGAAA ACGCGGGAAA AAGTGGAAGC GGCGATGGCG GAGCTGAATT 
     4441 ACATTCCCAA CCGCGTGGCA CAACAACTGG CGGGCAAACA GTCGTTGCTG ATTGGCGTTG 
     4501 CCACCTCCAG TCTGGCCCTG CACGCGCCGT CGCAAATTGT CGCGGCGATT AAATCTCGCG 
     4561 CCGATCAACT GGGTGCCAGC GTGGTGGTGT CGATGGTAGA ACGAAGCGGC GTCGAAGCCT 
     4621 GTAAAGCGGC GGTGCACAAT CTTCTCGCGC AACGCGTCAG TGGGCTGATC ATTAACTATC 
     4681 CGCTGGATGA CCAGGATGCC ATTGCTGTGG AAGCTGCCTG CACTAATGTT CCGGCGTTAT 
     4741 TTCTTGATGT CTCTGACCAG ACACCCATCA ACAGTATTAT TTTCTCCCAT GAAGACGGTA 
     4801 CGCGACTGGG CGTGGAGCAT CTGGTCGCAT TGGGTCACCA GCAAATCGCG CTGTTAGCGG 
     4861 GCCCATTAAG TTCTGTCTCG GCGCGTCTGC GTCTGGCTGG CTGGCATAAA TATCTCACTC 
     4921 GCAATCAAAT TCAGCCGATA GCGGAACGGG AAGGCGACTG GAGTGCCATG TCCGGTTTTC 
     4981 AACAAACCAT GCAAATGCTG AATGAGGGCA TCGTTCCCAC TGCGATGCTG GTTGCCAACG 
     5041 ATCAGATGGC GCTGGGCGCA ATGCGCGCCA TTACCGAGTC CGGGCTGCGC GTTGGTGCGG 
     5101 ATATCTCGGT AGTGGGATAC GACGATACCG AAGACAGCTC ATGTTATATC CCGCCGTTAA 
     5161 CCACCATCAA ACAGGATTTT CGCCTGCTGG GGCAAACCAG CGTGGACCGC TTGCTGCAAC 
     5221 TCTCTCAGGG CCAGGCGGTG AAGGGCAATC AGCTGTTGCC CGTCTCACTG GTGAAAAGAA 
     5281 AAACCACCCT GGCGCCCAAT ACGCAAACCG CCTCTCCCCG CGCGTTGGCC GATTCATTAA 
     5341 TGCAGCTGGC ACGACAGGTT TCCCGACTGG AAAGCGGGCA GTGAGCGCAA CGCAATTAAT 
     5401 GTAAGTTAGC GCGAATTGAT CTGGTTTGAC AGCTTATCAT CGACTGCACG GTGCACCAAT 
     5461 GCTTCTGGCG TCAGGCAGCC ATCGGAAGCT GTGGTATGGC TGTGCAGGTC GTAAATCACT 
     5521 GCATAATTCG TGTCGCTCAA GGCGCACTCC CGTTCTGGAT AATGTTTTTT GCGCCGACAT 
     5581 CATAACGGTT CTGGCAAATA TTCTGAAATG AGCTGTTGAC AATTAATCAT CCGGCTCGTA 
     5641 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACAGG AAACAGACCA TGGAggagga 
     5701 actagATGGC TTCCATTATT GGTAGCGGCT TTTTGATCAT TGCACCACTG CTGCATTCGG 
     5761 TAATGGGGAA ATGGGCTCTG CTTGGAATAG TGTTGTTGTC CATTCTGGCA TATGCGCTGG 
     5821 GGTCGGTTAT TCGCTTCAAT ATACGCCATG CAGAACCTGA GCTAGCTAGC AATCAACAAA 
     5881 GCAGTATTGT GACGCTTGAA AAAGCAAGTC AATGGGCGCT TGGTGCGGCA TATGCCATTT 
     5941 CCGTGGCGTT TTATATTAGT TTGTTTGCAG CGTTTGTTTT TGATCGTTTA TCAATCTCTG 
     6001 ATACGACGTA CATCAAACTG TTTACCAGTG GGTTGCTTGT CATCATTACG GTGGTCGCTT 
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     6061 GGCTCCGTGG TGCTAGGGGG CTAGAGACCA TTGAGCTATT CGCCGTGACA ATAAAGTTGG 
     6121 CTATTATAGT AGGTGTGCTC GCAGCGCTGG CAACCTACGA CATACAAGTA CAAAGTGCTT 
     6181 GGTTTCAACA TGAAGCGATA CAGGCATTGA GCCATTTTGA AACTGTTAGC ATGCTCGCAG 
     6241 GCATGCTCAT GGTAACGCAA GGGTTCGAGA CAACCCGTTT TATGGGGAAT AACTACACGC 
     6301 CAGAACAGCG CATTAAAGCG AGTCGTTATG CTCAGTGGAT CGCTATTTTT CTCTATGTTG 
     6361 TTTTTATCGG TCTAACGTGT CCTATTTTTC TGGATTTTCC GATCACGGAA TTAAACGAAA 
     6421 CAACGATTAG CTACACCCTA GGGCAAGCAA TATGGGTATT GCCGATTTTA TTACTGGTTG 
     6481 CCGCCACGGC AAGTCAATTA AGTGCAGCAT TAGCCGATAC TATCGGTGGC GGAGGCCTCT 
     6541 TAAAAGAGCT TTTCCATTTA CCTATCTCCC CGCAATTTTA CTACGTTTTA GTCATCGCCA 
     6601 TCGCAGGTAT ATTAGTTTGG TCATCCAACG TATTTGAAAT TATTAATCTC GCTTCAAAAG 
     6661 GGTTTGCACT TTATTACCTG ATCCAAACAA TAATCGCGGT CAAACTCGTG ATGCGTCAAA 
     6721 GCACAGGTCA ACGCATTAGG TCAACAAAAT TACTTGGTCT ATCGGTGATC GTTCTCTGTT 
     6781 TATTCTTTGT GATTGGCTGG TCAATTCCAG CACCTCATAG CTAATAAGGA AAATACCGAT 
     6841 GCTATCAGTA GAAACTACAC CACCAATTGA CCAAATCAAA AACGCGGCTA AGCGCTACGC 
     6901 TATCATTGGT GTTGGAAATC TATTGCAGCG AGATGATGGC GTTGGTGTGC ACGCGGTTCG 
     6961 TGCTATGCAA CCCCTGCTAA AGTCTTATTC AAATGTATCT TGCATTGACG CTGGGACACT 
     7021 GAGCTATGAA CTTTTGGAGT GGGTTGCGAG TTCCGATCAT ACGATAGTCA TCGACGCGGC 
     7081 TTATATGCGC TGTCCGCCTG GCACGGTGAG AGTGTTTGAG AACGAGGCAA TTGCGGATCA 
     7141 GTTTCAGCAA GCGACGACCC ATTCCGTTCA CCAGATCACG TTACGCGACA CATTGTTGAC 
     7201 CAGCCAAACG TTATATTCAA AACCTTCTGC GGTGACGTTA ATTGGCGTAG AGCCGGAGGC 
     7261 GATTGAGTGG GGAACCTCTT TGAGTCCAAA GGTAAATGCA GCGCTATCAT CGATCATGGA 
     7321 TATCGCATTT GCTTGCTTAT CAGGCGACAA CGTTCAGACC TATAAACCGG CAACCCAAAA 
     7381 GGAGGCACGA TGACCGAAGA ACTCATTTTT ATGACATCAA ATGCTGATAA AACGGGCAAC 
     7441 GTAATGCCGC TTTTGCATCA GATACGTCAT GCGTTGTCTC AGTTAATTGA ACGACAAGAA 
     7501 CAAACCACGA TTGATCTGCG ACGATTGCCT TTAAGCGCTA GCGAAGAAGC GCAGTTAGAA 
     7561 GCTTTTCTTG GGCATGGAGA GGTTAAAGCT GATATTCAGG CGCTGGGTGA TACGGTGCTA 
     7621 ATCGAATCAC GCTACGCAGG CGTTTGGCTT GAAATTCACT ATAACGAAGA TGTGGAGATC 
     7681 ATGGGCAAAT ACGTTCATAT CTGTACCTGT CCACCAATCA TAAAATCTCA GCCAGAAGAT 
     7741 ATGGTGTTAT CGCTCAGCAA TATAGTGTCT GACATCCATT CGTTGTCTCA TCAATCTTCT 
     7801 GATGAAACGG CTAAGGAGGA TTGACATGCG AGAGTAGGGA ACTGCCAGGC ATCAAATAAA 
     7861 ACGAAAGGCT CAGTCGAAAG ACTGGGCCTT TCGTTTTATC TGTTGTTTGT CGGTGAACGC 
     7921 TCTCCTGAGT AGGACAAATC CGCCGGGAGC GGATTTGAAC GTTGCGAAGC AACGGCCCGG 
     7981 AGGGTGGCGG GCAGGACGCC CGCCATAAAC TGCCAGGCAT CAAATTAAGC AGAAGGCCAT 
     8041 CCTGACGGAT GGCCTTTTTG CGTTTCTACT ACTAGTTGAC AATTAATCAT CCGGCTCGTA 
     8101 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACATA CTAGAAAGAG GAGAAATACT 
     8161 AGATGGCGCT ACCAACATTA AACAAGCAGT TACAAGCGTC CGGTATCTCA AGACGCACAT 
     8221 TTCTTAAGTT TTGCGCTACA ACGGCGTCTT TACTGGCATT GCCGCAAAGC GCTGTTGCCG 
     8281 ATTTGGCGAC TGCCCTTGGC AATGCGAGAA GACCCTCTGT GATTTGGTTG CCCTTTCAAG 
     8341 AGTGCACAGG GTGTACCGAA GCAATATTGC GCTCTCATGC TCCCACATTG GAAAGCCTTA 
     8401 TTTTCGATCA TATTTCGTTG GATTATCAGC ATACGATAAT GGCTGCTGCG GGAGAGCAAG 
     8461 CTGAAGACGC TAGGCGTGCG GCGATGAACG CGCACAAAGG GCAATATTTG TTGTTGGTTG 
     8521 ATGGTTCGGT TCCGGTGGGT AACCCAGGAT ACTCAACGAT CAGTGGCATG AGTAATGTCG 
     8581 ATATGCTGAG AGAATCGGCA AAAGATGCTG CGGGTATTAT TGCCATCGGT ACCTGCGCGT 
     8641 CTTTTGGCGG GATCCCTAAA GCAAACCCAA ATCCGACGGG GGCAGTGGCA GTAAGCGACA 
     8701 TTATTACAGA CAAGCCAATC GTAAACATTT CAGGCTGTCC GCCACTGCCT ATCGCGATTA 
     8761 CAGCTGTGTT GGTTCATTAC CTGACGTTTA AGCGTTTCCC TGATCTCGAC GAATTACAAC 
     8821 GCCCACTCGC TTTTTTTGGT GAAAGCATCT GTGACAGATG TTATCGACGC CCATTTTTTG 
     8881 AACAACGTAA ATTTGCAAAA TCGTTTGATG ATGAGGGGGC AAAAAATGGG TGGTGTTTGT 
     8941 TCGAACTTGG TTGTAAAGGG CCCGAAACCT TTAACGCATG TGCAACGGTT AAATGGAATC 
     9001 AAGGCACGAG TTTTTGTATC GAATCTGGCC ATCCGTGTCT TGGTTGCTCT GAGCCCGATT 
     9061 TCTGGGATAA AAGCAGCTTT TACCAAGCCT AAGATAATAG GCAAGGCTCA TGGAAAATAC 
     9121 AGCAAGTAAC AACCGGTTAG TCGTCGATCC TATCACTCGA ATTGAAGGGC ATCTTCGAAT 
     9181 AGAAGCTGAA ATGGATGGGA ATACCATCAA ACAGGCGTTC TCATCAGGCA CGTCTGTTCG 
     9241 GGGAATTGAA CTGATTTTAC AAGGCAGAGA TCCGCGTGAC GCTTGGGCTT TTGCGCAACG 
     9301 TATCTGTGGC GTCTGCACGC TGGTGCATGG TATGGCATCG GTGCGTGCTG TCGAAGATGC 
     9361 AATTAGAAAA GCTTGGCGGT CAAACGCAAA ATTAGGGGTT GCCATTGGAA AGCCCTCCAT 
     9421 GACATCTATG CCAAAAGGAC CGATGCAACA TGGTAAAAAA GGGCACCGAC AGTCACGTAC 
     9481 TTCAATAGGC GTACTGAGTG AAGCAGAAAT GGCTATCCCT CAAAATGCAC AACTGATAAG 
     9541 AAACATCATG ATTGCAACCC AATATGTGCA TGATCACGTG ATGCATTTTT ATCACTTGCA 
     9601 TGCCCTAGAT TGGGTTGACG TTGTTTCTGC ACTAGATGCA GATCCAACGA GAACCGCTAC 
     9661 GCTCGCCGGT CAATTGAGTG ATTATCCTCG TTCATCGCCG GGATATTTCA AAGATGTGAA 
     9721 GCAAAAAGTC AAAACGCTGG TTGAGTCTGG GCAGCTAGGG ATATTCAGTA ACGCGTATTG 
     9781 GGGGCATCCT GGCTATAAAC TGCCACCTGA AGTTAACTTG ATGGCATTAG CACATTATTT 
     9841 AGATGCGCTA ACGTGGCAGC GTGAAGTTGT AAAAGTTCAC ACCATATTTG GAGGGAAAAA 
     9901 CCCTCATCCT AATTTTGTCG TTGGCGGCGT GCCTTCACCG ATTAATCTCA ATGCGTCAAC 
     9961 GGGTATTAAC ACGAGTCGAT TAGTGCAACT ACAAGATGCT ATCACGCAAA TGAAGAGCTT 
    10021 TGTCGATCAG GTGTATTACC CCGATATTGT GGCGATTGCG GGTTATTACA AAGAGTGGGG 
    10081 GACACGAGGG GAAGGGCTGG GTAACTTTCT TACCTATGGA GACTTACCTA TGACATCAAT 
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    10141 GGATGACCCT GATTCTTTCT TGTTTCCACG AGGTGCAATA CTTGGTCGAG ACTTGAGTAA 
    10201 AGTGCATGAC CTTGATCTAG ATGATCCCTC TGAAATTCAA GAATTCGTCT CTTCCTCCTG 
    10261 GTATCGATAT AGTGGAGGGA ACGCAAGTGG TTTACACCCT TTTAATGGAC AAACAACACT 
    10321 CGAGTATACT GGTCCGAAAC CGCCTTACAA GCACCTAAAT GTAGGGGCTG AATATTCATG 
    10381 GTTGAAAAGT CCGCGTTGGA AAGGCCATGC GATGGAGGTG GGACCGCTGG CTCGCGTGCT 
    10441 AATGATGTAT GCTAAAAAAG ATGCCGCTGC GCAAGACATC GTTAATCGAT CTCTTTCTAT 
    10501 CTTGGATTTA GAGACCTCTG CACTTTTCTC CACACTCGGT AGGACGCTCG CCAGAGCAGT 
    10561 GGAAACAAAA ATTGTGGTTA ACCAGCTACA GTCTTGGTAT GACCAACTAT TGGATAATAT 
    10621 CGCAAAGGGC GATACCGATA CGTTTAACCC TCTGTATTTT GACCCTACCA ATTGGCCAAT 
    10681 TAAAGGCCAG GGGGTAGGCG TGATGGAAGC GCCTCGTGGC GCGTTGGGGC ATTGGTTGGT 
    10741 CATGCAAAAT GGCAAAATTG AGAATTACCA ATGTGTCGTG CCTACGACAT GGAACGCTGG 
    10801 ACCTCGAGAT CCCAACTCAC AGGCAGGTGC TTATGAAGCC GCTCTGCAAG ATAAACATAC 
    10861 GCTACATGAT CCTGACCAAC CTTTAGAGAT TTTGCGAACA CTTCATAGTT TTGACCCCTG 
    10921 CTTAGCATGT GCCGTGCACG TAATGGACGA AACAGGGGAA GAGCGTTTGC GTCTAAAAGT 
    10981 TCGTTAAgat cctctacgcc ggacgcatcg tggccggTCG AGCTCAAGGA GGAATAACAC 
    11041 ATGCGAGAGT AGGGAACTGC CAGGCATCAA ATAAAACGAA AGGCTCAGTC GAAAGACTGG 
    11101 GCCTTTCGTT TTATCTGTTG TTTGTCGGTG AACGCTCTCC TGAGTAGGAC AAATCCGCCG 
    11161 GGAGCGGATT TGAACGTTGC GAAGCAACGG CCCGGAGGGT GGCGGGCAGG ACGCCCGCCA 
    11221 TAAACTGCCA GGCATCAAAT TAAGCAGAAG GCCATCCTGA CGGATGGCCT TTTTGCGTTT 
    11281 CTACTACTAG TTGACAATTA ATCATCCGGC TCGTATAATG TGTGGAATTG TGAGCGGATA 
    11341 ACAATTTCAC ACATACTAGA AAGAGGAGAA ATACTAGATG TGTCTCGCTA TCCCCATGAA 
    11401 AGTCATTGCA ATTAAAGGCT TTAACGCAAC GTGTGAAGCG AAAGGTGTCT CTCGCGAGGT 
    11461 GAGTTTACAT TTAGTGCAAG GGCTAGAGGT CAAAGTTGGC GACTATGTGA TGGTACATGT 
    11521 TGGTTATGCT CTCCAAGTGA TCACCTATGA TGAAGCGCAG GTGACATGGG AGATGCTCGA 
    11581 TCAGGTCATT GCTTACGATG CATGAAATTA GTCTTTGCTA TAGCTTGCTT GACACAGTCG 
    11641 CTGTTCACCA GCGAGCAAAC ATGAATAAGT CTGTCAGTCT GGTTCACGTC AAAGTCGGCC 
    11701 CACTGTCAGG TGTTGAGCCT GACTTGCTGC ACCATGCGTT CTTGGCGTGT AGAACTCACA 
    11761 CCATTGGCGA TCAGGCAACG CTTAGAATTG ACACAAGCGC TATCAAGATA CGCTGTAAAT 
    11821 TGTGTGGCGA ATTCAGCCGA GTTTCGGTGA ATAGCATCCT ATGTGCAAGT TGCGGTGCTT 
    11881 GGCAAACCGA CCTCATTGAG GGCGATGAAT TTATATTGCA ACGAATAGAG TTTATCGCAC 
    11941 CTGACAATTT TACAGAATCA AAGGAGAGAA AACATGTGCG GTAACTGTGG TTGCGAAACG 
    12001 CAAGTAAAAT CAGAGAAAAC TGACAAGCCA TCAGCAAATA TCGTTGAGGT TCACGCAAAT 
    12061 TTAAAAAGCA ACAATGACAA CCAAGCGATA GCAAACCGTG CTTTATTTGA CGCACATAAT 
    12121 GTACTAGTGA TTAATTTGAT GTCATCCCCA GGCAGTGGAA AAACCAGGCT ACTCGAAGAA 
    12181 ACGATACGTG CGCTTAAGTC GCAATACGCG ATGGCGGTGA TTGAAGGCGA CCTCGAAACT 
    12241 GAAAATGACG CAAATAGAAT TAGACGTCAT GGTGTGCAGG CGGAGCAAAT CGCCACGGGC 
    12301 CAAGGGTGTC ACTTGGACGC CAGTATGGTG CAAAAGGTAC TTGGAAGATT TAGCTTACAA 
    12361 AAACTAGACG TTTTGTTTAT AGAGAATGTT GGCAATTTGA TTTGTCCAGC GTGTTTTGAT 
    12421 TTAGGACAGC ACTTAAACAT TATTTTGCTG TCCGTACCAG AAGGTGATGA TAAGCCTGAA 
    12481 AAGTACCCAG TGATGTTTCG TGCCGCGGAC GTCATGCTTA TTTCTAAGAC CGATTACTTG 
    12541 CAATTTCACG ATGAATTCAA TGTACCTCGC GCGATTGAAT CATTTCGTAA AGTGGGCAAC 
    12601 GATGCGCCCG TTCTCGAAGT GTCTTCATTG AAAAGTCAAC ATCTAGAGCG TTGGTTTTCT 
    12661 TATTTTACGC ACGCCATTAC AGCTCATCAG TCTCAGTCGT TACAAAATAG CGGAGTCTAA 
    12721 CATGCGAGAG TAGGGAACTG CCAGGCATCA AATAAAACGA AAGGCTCAGT CGAAAGACTG 
    12781 GGCCTTTCGT TTTATCTGTT GTTTGTCGGT GAACGCTCTC CTGAGTAGGA CAAATCCGCC 
    12841 GGGAGCGGAT TTGAACGTTG CGAAGCAACG GCCCGGAGGG TGGCGGGCAG GACGCCCGCC 
    12901 ATAAACTGCC AGGCATCAAA TTAAGCAGAA GGCCATCCTG ACGGATGGCC TTTTTGCGTT 
    12961 TCTACTACTA GTTGACAATT AATCATCCGG CTCGTATAAT GTGTGGAATT GTGAGCGGAT 
    13021 AACAATTTCA CACATACTAG AAAGAGGAGA AATACTAGAT GTACAGTGTT GAATCGTTGC 
    13081 TAAGAGACAT TAAGAATACC TCGCTTTCAA AACCGTTTCG TATTCTTAAT GTTTGCGGTG 
    13141 GCCATGAGCG TGCGATTACG CGCGCTGGAT TTAGAACGTT GTTTCAGCAC AATATTCATC 
    13201 TGATACCTGG GCCAGGGTGC CCCGTTTGTA TTTGCCCCGA AGAGGATATT GCATACGCGA 
    13261 TACACTTAGC CATTAACGAA AATGTCGTTA TCGTTAGTTT TGGTGACATG CTCCGCGTCC 
    13321 CAGTCGAACA CGAAATGGGT GGCTGTAGCT CATTGATAGA CGCAAAAAAT CAAGGGGCCG 
    13381 ATATCCGTCC GATATCTTCT CCTCAAGAAG CGGTATCTAT AGCATTGGAA GAACCTCGTA 
    13441 AGGTTATTGT GTTTTTTGCT GTTGGTTTTG AAACGACTAT GGCACCGATT GCAGCAACAC 
    13501 TGCTTAATGA TTTACCCAAT AACTTTAAAG TATTATTGTC TGGACGACTT ACTTGGCCAG 
    13561 CAGTTGCCCA TGTGCTTGAG AGTCAACCGA ATACTTTTGA TGCACTGATT GCGCCAGGCC 
    13621 ACGTTGCGAC AATTATGGGT AGTGAAGAAT GGCAGTTTGC AATCGACCAT CATAATTTGC 
    13681 CTGTCAGTAT TGCTGGTTTT CATCCAGAAA GTTTGCTGTT GTCGCTCCAA ACGCTGCTCG 
    13741 GTAATTGTTC AAATAAAGTC GTCACACTGA GTAACCGCTA TCCCGAAGTG GTAAAGCAAA 
    13801 ACGGCAATGC AGCAGCTAAA GCAATAATCA ATAAAGCGTT CACTATCGTT GACGCACATT 
    13861 GGCGAGGAAT TGGTGTTATT CCTGGTTCTG GATTTTCCTT TGCTTCGAGA CTATCGCACC 
    13921 TAGACGCCAC AAACGATTAT GCGCCAGTCG ATTTCCCTTC GCAATGTGCG CAAAACGTTC 
    13981 CTGAAACCAC ATCGCCCTGT GAAAAAGTGA TCCTCGGAAA AATGGCACCT GATGCGTGCC 
    14041 CGTTTTTTGG TCAGGAATGC AAACCAGCAT CCCCTAAAGG CGCATGTATG GTGTCTGATG 
    14101 AGGGGGCTTG CCGAATTTGG TATAGCTCTG GTGAGCGCTC GATAACAAAT GTTATCAAAA 
    14161 AGGGGAATAC GCTAAAGGTG GAGATGAAGT GATGACAACT GCCCGCACAT ATGTTGCCAA 
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    14221 TACGAATAAG AGTAAAACTA TCGCCTATGA GTTGAACATT ACTGGAGTCA TCCAGGGGGT 
    14281 TGGGTTCAGA CCGTTAGTTT ACTGCTTAGC GTATGAAAAA AGTATTGTTG GTTGGGTACA 
    14341 AAACGACTGT GGATGTGTGC GAATACACGC TGAAGGCACT GAGCTAGACG TTGAACAATT 
    14401 TGTATTCGAC TTACTGAACA ATGGGTCGCT AGTTTCCATA TCCTTGCTGG AAAAAAAGCA 
    14461 GGTTAAACTG AGTAATGTAG ACTCGTTCAC GATAAAAGAA AGCGGTCATG ATATAGCGTG 
    14521 CGGGGCGATA TCAATCCCCA AAGATGTCTA TTTGTGTGGA GCGTGTAAAG CTGAGTTACT 
    14581 GTCAAATACT AACCGACGTG GCACCTATAG CTTTATCGCT TGCAGTAAAT GTGGTCCACG 
    14641 ATTTTCTATG CTGCGAGCAA TGCCATACGA CAGAAAGAAC ATGAGTATGT CAGCATTTCC 
    14701 AATGTGTGAG TTATGTCGTA AAGAATATCA ATCGCCAACT GATAGGCGCT TTCATGCTCA 
    14761 ACCAATAAGC TGTCGCGTAT GCGGGCCTGA AGTATTTTGT TCAACTGTCG GCGGGCGCGT 
    14821 GGTCTCGCAA GGCGATGTTG ATGTTGTAGC AACGGTTGTC GCGTATTTGA ATCAAGGCAA 
    14881 AATTGTCGCG TTAAAAAGTA TAGGCGGTTA TCACTTGCTC TGTGACGCAC AAAGCACTGA 
    14941 AGCGGTAGAC CTTTTACGCC AGCGTAAAAA TAGACCAGAT AAACCTTTCG CGGTCATGCT 
    15001 CCCAGAGCCT CGTGCAGACG AAACAAGTGA GGATTGGTTA GATAAATGCG TTGCTGTAGA 
    15061 CAGTCATCAA AGAGCGCTCT TACTAAGCCC CGTGCGACCC ATTTTACTTG CAAAAAAGCA 
    15121 ATCGAATGTA CCCATTGCAG ATAACGTAGC GCCCATGCTT CGTGATTTGG GGGTGATGTT 
    15181 GCCGTGCAGC GGACTGCATT TACTCATTAT GCAGCAATTC AATCGCCCCA TGGTGGCTAC 
    15241 GTCAGGAAAT ATTTACGGTG AACCGATGGT CACATCGACG TCATCGGCAC AGCAACACCT 
    15301 TTCGATGTTG GCAGACATCT TCGTGCACCA TAATCGAGAC ATTTTTCACA AACTGGATGA 
    15361 TTCTGTGCTG CGAACGCTTA AGTCAGGCAC CATTCCAATT CGCCTGGGGC GGGGTATAAG 
    15421 TCCGATAGAA TTATCATTGC CATATACTGT GCAGGAACCA ATGCTTGCTG TTGGCGCGAA 
    15481 TCAGAAAAAT ACAGTCGCAA TAGCTTTGAA CAATCGACTT ATCGTAACAC CGCATATTGG 
    15541 CGACCTCGAT TCTCCGATAA TGCAAGCGCA CTTTGAAAAA TGTATCAGTG ACTTTCAAGC 
    15601 TCTCTATCAT GTTCATCCAC AGCGTATTCT TTGCGATAGC CATCCTGGCT ATATCAGTTC 
    15661 CCGTTGGGCC AAAGGCAGTG AACTACCGAC TACTAAAGTT TTACATCACC ACGCTCATGC 
    15721 ATCAGCGTGG GCATTAGCTG CTGAAATATC GACACCAAGC TTGGTTTTCG TGTGGGATGG 
    15781 AACGGGATTA GGCGAGAATG GCGAGATGTG GGGAGGGGAA GTTTTTTGTG GGACGCCGGG 
    15841 CAATTGGAAA CGTGTTGCCT CATTAGCGCC TATGAAGTTG CAAGGCGGCA ACAAGGTTCC 
    15901 AAATCAACCA TGGCGAAGTG CAGCATCACT AGTGTGGGGT ACTAATTTCA CCGGCATTGA 
    15961 TTTTAAACCA TTTGATCCAC AACAATTAAG CTACAACGCA TGGCAAAACG AACTCAATTG 
    16021 TCATGTTAGT AGTTCAATGG GAAGACTGTT CGACGCGGCG GCATTTGCCT GCTGTGAACA 
    16081 GAGCGAAGTC TCTTATGAAG GGCAGGCGCC GATGATGTTG GAAAGCGTTG CGTCGACGCC 
    16141 CTCTAAGGTT ATGCCGTTAA CGTTGGTCCA GAAAAACGAC GAATTTATTC AAATGGATTG 
    16201 GCGAACACTG GTACCGGAAC TATTTGATTT CAAAGTGTCT CCTCAAACTC GTGCTGCAAA 
    16261 TTTCCACGCT TCGTTAATTG AAACGGTATG GGAGGTAACC CTACATTGCC GTAAAAAGTT 
    16321 TAATTTTGAC CACATTGGAT TGGCAGGAGG CGTCTTCCAA AATCGCATTT TGTGTGACGG 
    16381 TATATCACAA CGGTTTTTAC AATCAGACAT TCCTGTGGTT ATTCCAAGTA GTTTGCCATT 
    16441 AAACGATGCC GCAATAAGTG TTGGGCAAAT CCACGAATAC TGTTCACGGA GGTCATAATG 
    16501 AAAAGCGCAG AGGGCAATAA TCATTCATCA TCAGAGCCGT TGGGCACGGA ATCTATTCAA 
    16561 TTAGCTCAGG GGAACGGCGG AACACTGACA AAAAGACTCA TTGATCATGT TTTTAAAAAT 
    16621 AAAGCGAACA AAGATCTAGA TCTGCTTCAT GATGCCGCCA CAGTAACTTT TGATGGTCCT 
    16681 TATCTGAGTA TAACAACGGA TAGCTTCGTT GTATCCCCCC CAACATTTCC AGGCGGCAAT 
    16741 GTAGGCGCGT TGAGTGTTTA CGGTACCGTC AATGATTTAG CAGTCGTTGG GGCAACACCA 
    16801 CGGTACATCA GTACTGCATT TATTATTGAA GAAGGCTTTT CCCTTTCAAC ATTGAAACAA 
    16861 ATCGTTAATG GAATGCATCA AGCTGCCGAA GAAACGAAGG TCGCCATTGT AACAGGTGAT 
    16921 ACGAAAGTTG TCCCGAAAGG CAGTGGTGGC GGCGTTTTTA TCAATACAAC GGGTGTTGGA 
    16981 GACAGCCGAG ATGCGCCGAT TTGGGATACC AGTCTTATAA AGGCAGGCGA TCATGTACTG 
    17041 GTTAGTGGTT CTGTAGGTGA TCACGGTGCG TGTGTCCTGC TTGCTCGCGA GGACTATGGT 
    17101 TTGCAAGGTC AGCTAAAGTC TGATTGTGGA AGCGTTGTTC CTCTTATTGA TCCAATCAAG 
    17161 CATTTGGAAG GTGTTCGTTT TGTGCGTGAC CCAACTCGTG GAGGGTTGTC AGTATTACTC 
    17221 CATGACGTTG CTAATGAAAC AGGCTTCGAT ATCGAGTTAA TTGAAAATAA TATTCCGGTG 
    17281 CGACCTGAAG TGGCAAGCGT GTGTGAAATA TTAGGCTTTG ATCCGTTTGT TTTAGCGTGT 
    17341 GAGGGACGCA TTGTTGCTGT TGTTGCCCCT GACATAAGCG GTAAGGTGCT AGAACACTGG 
    17401 CGGAGCATTC GAAACGGGGA GCAGGCCGAA CACATTGGTG TAATAGTAAA AAACACCGAA 
    17461 TCAAAAGGGC GCGTGACCAT TGTTACGCCA ATGGGAGGAA GACGTTTCAT GAATGAACTC 
    17521 GAAGATGAGC CGCTTCCAAG GATCTGCTGA GATCCTCTAG AGTCGACCTG CAGGCATGCA 
    17581 AGCTTGGCTG TTTTGGCGGA TGAGAGAAGA TTTTCAGCCT GATACAGATT AAATCAGAAC 
    17641 GCAGAAGCGG TCTGATAAAA CAGAATTTGC CTGGCGGCAG TAGCGCGGTG GTCCCACCTG 
    17701 ACCCCATGCC GAACTCAGAA GTGAAACGCC GTAGCGCCGA TGGTAGTGTG GGGTCTCCCC 
    17761 ATGCGAGAGT AGGGAACTGC CAGGCATCAA ATAAAACGAA AGGCTCAGTC GAAAGACTGG 
    17821 GCCTTTCGTT TTATCTGTTG TTTGTCGGTG AACGCTCTCC TGAGTAGGAC AAATCCGCCG 
    17881 GGAGCGGATT TGAACGTTGC GAAGCAACGG CCCGGAGGGT GGCGGGCAGG ACGCCCGCCA 
    17941 TAAACTGCCA GGCATCAAAT TAAGCAGAAG GCCATCCTGA CGGATGGCCT TTTTGCGTTT 
    18001 CTACAAACTC TTTTGTTTAT TTTTCTAAAT ACATTCAAAT ATGTATCCGC TCATGGCGGC 
    18061 CCAGATCCCC GGGTACCGAG CTCGAATTTC GAGCTTCTGG AGCAGGAAGA TGTCGCGGGC 
    18121 ATTAGCACCA GCGGTCTGCC AAGCCTCCGC CAGCCGTTGG GTCCCTTCCG CTTGAGCTTT 
    18181 TCCATCTTCG ACGATACGGG CGGCGGCCCC CCGCGCTTCC GCGATCGCCC GTTTACAAGC 
    18241 TGCCTCAGCT GGGGCGATCA CATCGGCTTG AAGTTGCTGC TGCACCTGTT TGATCCGCTC 
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    18301 CTGCTGCACA GGGAGTTCTG CTTGGCTACG AGCGACTTCG GTAGCAATGT CCGCTTCAGC 
    18361 TTCGGCCACC ACCGCTTCGC GCCGCGTCAA CGCATCCTGA ATCCGGCGCT CGGCCTCGGC 
    18421 TTGGGCGATC GCTACATCGC GATCGATCCG ACGCAGGGCC GTGATCTTGT CATTTTCGGC 
    18481 CGTTTGGATC GCAGAGGCAG CCTGGGCATC GGCTTCAGCA ATTCGGGCAT CTCGCTGCAG 
    18541 ATCAGCCCGC TGCTTGCGTC CACTAGCCGA GAGATAACCG ACCTCATCGG AAATGTTCTG 
    18601 GACTTGCAGC GTATCGAGGA CTAGACCCAG CTGCTCAAGG TCATCCTCCG CCTCTTCCAG 
    18661 CAGACTTTTG GCAAAGGCAA TTTTGTCCTC GTTGATCTGC TCCGGCGTGA GGCTGGCTAA 
    18721 AACACCACGC AAGTTGCCTT CGAGGGTCTC CTTGGCAATT TGCTCGATTT CCTTACGGTT 
    18781 TTTGCCAAGC AGCCGCTCGA TCGCGTTGTG GATGGTCGGT TCTTCCCCAG CAATCTTGAT 
    18841 ATTGGCAACG CCTTCAACAG TCAGGGGAAT GCCGCCCTTG GAGAAGGCAT TGGAAACGCG 
    18901 CAACTCAATG ATCATGTTGG TCAGATCCAT GCGGAGCGCT TTTTCCAGCA GAGGTACCCG 
    18961 CAGGCTGCTG CCGCCCTTGA CCAAGCGATA GCCAACTCGG CGGCCATCAC TACTGCGGCG 
    19021 ACTACTGCCA GCAAAGATCA AAATTTCACT GGGTTGGCAG ATGTAGTAGA GATTGCGCAG 
    19081 GACTAAGCTG CCAGCCCCGG CGACTCACCA GTCACAGAAA AGCATCTTAC GGATGGCATG 
    19141 ACAGTAAGAG AATTATGCAG TGCTGCCATA ACCATGAGTG ATAACACTGC GGCCAACTTA 
    19201 CTTCTGACAA CGATCGGAGG ACCGAAGGAG CTAACCGCTT TTTTGCACAA CATGGGGGAT 
    19261 CATGTAACTC GCCTTGATCG TTGGGAACCG GAGCTGAATG AAGCCATACC AAACGACGAG 
    19321 CGTGACACCA CGATGCCTGC AGCAATGGCA ACAACGTTGC GCAAACTATT AACTGGCGAA 
    19381 CTACTTACTC TAGCTTCCCG GCAACAATTA ATAGACTGGA TGGAGGCGGA TAAAGTTGCA 
    19441 GGACCACTTC TGCGCTCGGC CCTTCCGGCT GGCTGGTTTA TTGCTGATAA ATCTGGAGCC 
    19501 GGTGAGCGTG GGTCTCGCGG TATCATTGCA GCACTGGGGC CAGATGGTAA GCCCTCCCGT 
    19561 ATCGTAGTTA TCTACACGAC GGGGAGTCAG GCAACTATGG ATGAACGAAA TAGACAGATC 
    19621 GCTGAGATAG GTGCCTCACT GATTAAGCAT TGGTAACTGT CAGACCAAGT TTACTCATAT 
    19681 ATACTTTAGA TTGATTTAAA ACTTCATTTT TAATTTAAAA GGATCTAGGT GAAGATCCTT 
    19741 TTTGATAATC TCATGACCAA AATCCCTTAA CGTGAGTTTT CGTTCCACTG AGCGTCAGAC 
    19801 CCCGTAGAAA AGATCAAAGG ATCTTC 
// 
LOCUS       pIY099     19850 bp    DNA     circular UNA 10-Jul-2010 
DEFINITION   
FEATURES             Location/Qualifiers 
     rep_origin      1..589 
                     /label=oriV 
     misc_feature    complement(773..913) 
                     /feature_type="Transfer Origin" 
                     /label=oriT 
     Region          1060..1908 
                     /label=NSI-up 
     CDS             2682..3622 
                     /cds_type=ORF 
                     /label=SpSm 
     terminator      3882..3978 
                     /label=T4t 
     CDS             4302..5384 
                     /cds_type=ORF 
                     /label=lacI 
     promoter        5616..5678 
                     /label=PTRC 
     CDS             5706..6824 
                     /cds_type=ORF 
                     /label=orf2 
     CDS             6839..7393 
                     /cds_type=ORF 
                     /label=hynD 
     CDS             7390..7824 
                     /cds_type=ORF 
                     /label=hupH 
     terminator      complement(7825..8075) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
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                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        8076..8138 
                     /label=PTRC 
     CDS             8163..9116 
                     /cds_type=ORF 
                     /label=hynS 
     mutation        8850..8852 
                     /label=H238C 
     mutation        9015..9017 
                     /label=P293C 
     primer          complement(9091..9180) 
                     /label=IY747dC2R 
     RBS             9120..9125 
                     /label=hynL-RBS 
     CDS             9134..11011 
                     /cds_type=ORF 
                     /label=hynL 
     terminator      complement(11064..11314) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        11315..11377 
                     /label=PTRC 
     CDS             11420..11629 
                     /cds_type=ORF 
                     /label=hypC 
     CDS             11613..12008 
                     /cds_type=ORF 
                     /label=hypA 
     CDS             11998..12744 
                     /cds_type=ORF 
                     /label=hypB 
     terminator      complement(12745..12995) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        12996..13058 
                     /label=PTRC 
     CDS             13083..14216 
                     /cds_type=ORF 
                     /label=hypD 
     CDS             14216..16522 
                     /cds_type=ORF 
                     /label=hypF 
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     CDS             16522..17574 
                     /cds_type=ORF 
                     /label=hypE 
     terminator      complement(17784..18034) 
                     /label=rrnBt 
     Region          18114..19126 
                     /label=NSI-dn 
ORIGIN 
        1 TTGAGATCCT TTTTTTCTGC GCGTAATCTG CTGCTTGCAA ACAAAAAAAC CACCGCTACC 
       61 AGCGGTGGTT TGTTTGCCGG ATCAAGAGCT ACCAACTCTT TTTCCGAAGG TAACTGGCTT 
      121 CAGCAGAGCG CAGATACCAA ATACTGTCCT TCTAGTGTAG CCGTAGTTAG GCCACCACTT 
      181 CAAGAACTCT GTAGCACCGC CTACATACCT CGCTCTGCTA ATCCTGTTAC CAGTGGCTGC 
      241 TGCCAGTGGC GATAAGTCGT GTCTTACCGG GTTGGACTCA AGACGATAGT TACCGGATAA 
      301 GGCGCAGCGG TCGGGCTGAA CGGGGGGTTC GTGCACACAG CCCAGCTTGG AGCGAACGAC 
      361 CTACACCGAA CTGAGATACC TACAGCGTGA GCTATGAGAA AGCGCCACGC TTCCCGAAGG 
      421 GAGAAAGGCG GACAGGTATC CGGTAAGCGG CAGGGTCGGA ACAGGAGAGC GCACGAGGGA 
      481 GCTTCCAGGG GGAAACGCCT GGTATCTTTA TAGTCCTGTC GGGTTTCGCC ACCTCTGACT 
      541 TGAGCGTCGA TTTTTGTGAT GCTCGTCAGG GGGGCGGAGC CTATGGAAAA ACGCCAGCAA 
      601 CGCGGCCTTT TTACGGTTCC TGGCCTTTTG CTGGCCTTTT GCTCACATGT TCTTTCCTGC 
      661 GTTATCCCCT GATTCTGTGG ATAACCGTAT TACCGCCTTT GAGTGAGCTG ATACCGCTCG 
      721 CCGCAGCCGA ACGACCGAGC GCAGCGAGTC AGTGAGCGAG GAAGCGGAAG AGCGCCTGAT 
      781 GCGGTATTTT CTCCTTACGC ATCTGTGCGG TATTTCACAC CGCATATGGT GCACTCTCAG 
      841 TACAATCTGC TCTGATGCCG CATAGTTAAG CCAGTATACA CTCCGCTATC GCTACGTGAC 
      901 TGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
      961 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
     1021 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGGATA TCCGGCAGCC GGCGGAGCGC 
     1081 TGCTTTCTTG GCAAGCGGTC GCCAGCCCCA ACGCCAGGGC TGCCAGCCCG AAACAGCGGG 
     1141 GCAAGGCAGC TTGGAAGGGC GATCGCAGCA CGGGCATGGC AATGTCTCTC TGAAGGAATG 
     1201 CAGACCTTAT TCGTACAGCC AGGGTTGAAT CGTGGGGGTC CAATCACTTA GCTCTGCTGG 
     1261 GCTAAACCAG AGAGCAATTT CCTGTTGTGC TGTTTCGATT GCATCCGAGC CATGGATGAT 
     1321 GTTGCGGCCA ATATTGACAC CAAAATCACC ACGGATGGTG CCCGGTTCTG CCGTCAGCGG 
     1381 ATTGGTAGCG CCGATCAACT TGCGAGCAGC CGCCACAACG CCTTCGCCTT CCAAGACGAT 
     1441 CGCCACGATC GGCCCAGAGG TGATGAACTC GACGAGGCCA TTGAAGAAGG GGCGCTCGCG 
     1501 GTGGACAGCA TAGTGCTGTT CGGCCAGCTC GCGACTGGGC TTCAGCTGCT TTAGGCCCAC 
     1561 CAGTTTGAAG CCTTTTTGCT CAAAGCGGCC GATGATCGTA CCGACCAAAC CCCGCTGAAC 
     1621 GCCATCGGGC TTGATGGCAA TAAATGTGCG TTCCACAGAC ATCTAGATAG TCCTCAAGAC 
     1681 GAGGCAAGCA TTGAGCTTGC CTTCCTATGG TTCGGGATCA CTGGGATTCT TGACAAGCGA 
     1741 TCGCGGTCAC ATCGCTATCT CTTAGGACTT CGCAGCGGGC GAGTCGGATT GACCCGGTAG 
     1801 GGATTTCGCC AGATCAATGC CCGTGGTTTG TTTCAGCTTC TCCAGCAAGC TAGCGATTTG 
     1861 GGTAGCGCTG CCTTCCCCTT CGCCAATCAC AGTGATCGAC TCCACGTCGA TATCTGGCAC 
     1921 GGTGCCTGAA AGCGTGACGA GCAGGGACTC GAAGCTTGCA TGCCTGCAGG TCGACTCTAG 
     1981 AGCTTTATGC TTGTAAACCG TTTTGTGAAA AAATTTTTAA AATAAAAAAG GGGACCTCTA 
     2041 GGGTCCCCAA TTAATTAGTA ATATAATCTA TTAAAGGTCA TTCAAAAGGT CATCCACCGG 
     2101 ATCAATTCCC CTGCTCGCGC AGGCTGGGTG CCAAGCTCTC GGGTAACATC AAGGCCCGAT 
     2161 CCTTGGAGCC CTTGCCCTCC CGCACGATGA TCGTGCCGTG ATCGAAATCC AGATCCTTGA 
     2221 CCCGCAGTTG CAAACCCTCA CTGATCCGCA TGCCCGTTCC ATACAGAAGC TGGGCGAACA 
     2281 AACGATGCTC GCCTTCCAGA AAACCGAGGA TGCGAACCAC TTCATCCGGG GTCAGCACCA 
     2341 CCGGCAAGCG CCGCGACGGC CGAGGTCTTC CGATCTCCTG AAGCCAGGGC AGATCCGTGC 
     2401 ACAGCACCTT GCCGTAGAAG AACAGCAAGG CCGCCAATGC CTGACGATGC GTGGAGACCG 
     2461 AAACCTTGCG CTCGTTCGCC AGCCAGGACA GAAATGCCTC GACTTCGCTG CTGCCCAAGG 
     2521 TTGCCGGGTG ACGCACACCG TGGAAACGGA TGAAGGCACG AACCCAGTGG ACATAAGCCT 
     2581 GTTCGGTTCG TAAGCTGTAA TGCAAGTAGC GTATGCGCTC ACGCAACTGG TCCAGAACCT 
     2641 TGACCGAACG CAGCGGTGGT AACGGCGCAG TGGCGGTTTT CATGGCTTGT TATGACTGTT 
     2701 TTTTTGGGGT ACAGTCTATG CCTCGGGCAT CCAAGCAGCA AGCGCGTTAC GCCGTGGGTC 
     2761 GATGTTTGAT GTTATGGAGC AGCAACGATG TTACGCAGCA GGGCAGTCGC CCTAAAACAA 
     2821 AGTTAAACAT CATGAGGGAA GCGGTGATCG CCGAAGTATC GACTCAACTA TCAGAGGTAG 
     2881 TTGGCGTCAT CGAGCGCCAT CTCGAACCGA CGTTGCTGGC CGTACATTTG TACGGCTCCG 
     2941 CAGTGGATGG CGGCCTGAAG CCACACAGTG ATATTGATTT GCTGGTTACG GTGACCGTAA 
     3001 GGCTTGATGA AACAACGCGG CGAGCTTTGA TCAACGACTT TTGGAAACTT CGGCTTCCCC 
     3061 TGGAGAGAGC GAGATTCTCC GCGCTGTAGA AGTCACCATT GTTGTGCACG ACGACATCAT 
     3121 TCCGTGGCGT TATCCAGCTA AGCGCGAACT GCAATTTGGA GAATGGCAGC GCAATGACAT 
     3181 TCTTGCAGGT ATCTTCGAGC CAGCCACGAT CGACATTGAT CTGGCTATCT TGCTGACAAA 
     3241 AGCAAGAGAA CATAGCGTTG CCTTGGTAGG TCCAGCGGCG GAGGAACTCT TTGATCCGGT 
     3301 TCCTGAACAG GATCTATTTG AGGCGCTAAA TGAAACCTTA ACGCTATGGA ACTCGCCGCC 
     3361 CGACTGGGCT GGCGATGAGC GAAATGTAGT GCTTACGTTG TCCCGCATTT GGTACAGCGC 
     3421 AGTAACCGGC AAAATCGCGC CGAAGGATGT CGCTGCCGAC TGGGCAATGG AGCGCCTGCC 
     3481 GGCCCAGTAT CAGCCCGTCA TACTTGAAGC TAGACAGGCT TATCTTGGAC AAGAAGAAGA 
     3541 TCGCTTGGCC TCGCGCGCAG ATCAGTTGGA AGAATTTGTC CACTACGTGA AAGGCGAGAT 
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     3601 CACCAAGGTA GTCGGCAAAT AATGTCTAAC AATTCGTTCA AGCCGACGCC GCTTCGCGGC 
     3661 GCGGCTTAAC TCAAGCGTTA GATGCACTAA GCACATAATT GCTCACAGCC AAACTATCAG 
     3721 GTCAAGTCTG CTTTTATTAT TTTTAAGCGT GCATAATAAG CCCTACACAA ATTGGGAGAT 
     3781 ATATCATGAA AGGCTGGCTT TTTCTTGTTA TCGCAATAGT TGGCGAAGTA ATCGCAACAT 
     3841 CCGCATTAAA ATCTAGCGAG GGCTTTACTA AGCTGATCCG GTGGATGACC TTTTGAATGA 
     3901 CCTTTAATAG ATTATATTAC TAATTAATTG GGGACCCTAG AGGTCCCCTT TTTTATTTTA 
     3961 AAAATTTTTT CACAAAACGG TTTACAAGCA TACTAGAGGA TCGGCGGCCG CGGATCTGGG 
     4021 CCGCGGGTCA TGGCTGCGCC CCGACACCCG CCAACACCCG CTGACGCGCC CTGACGGGCT 
     4081 TGTCTGCTCC CGGCATCCGC TTACAGACAA GCTGTGACCG TCTCCGGGAG CTGCATGTGT 
     4141 CAGAGGTTTT CACCGTCATC ACCGAAACGC GCGAGGCAGC AGATCAATTC GCGCGCGAAG 
     4201 GCGAAGCGGC ATGCATTTAC GTTGACACCA TCGAATGGTG CAAAACCTTT CGCGGTATGG 
     4261 CATGATAGCG CCCGGAAGAG AGTCAATTCA GGGTGGTGAA TGTGAAACCA GTAACGTTAT 
     4321 ACGATGTCGC AGAGTATGCC GGTGTCTCTT ATCAGACCGT TTCCCGCGTG GTGAACCAGG 
     4381 CCAGCCACGT TTCTGCGAAA ACGCGGGAAA AAGTGGAAGC GGCGATGGCG GAGCTGAATT 
     4441 ACATTCCCAA CCGCGTGGCA CAACAACTGG CGGGCAAACA GTCGTTGCTG ATTGGCGTTG 
     4501 CCACCTCCAG TCTGGCCCTG CACGCGCCGT CGCAAATTGT CGCGGCGATT AAATCTCGCG 
     4561 CCGATCAACT GGGTGCCAGC GTGGTGGTGT CGATGGTAGA ACGAAGCGGC GTCGAAGCCT 
     4621 GTAAAGCGGC GGTGCACAAT CTTCTCGCGC AACGCGTCAG TGGGCTGATC ATTAACTATC 
     4681 CGCTGGATGA CCAGGATGCC ATTGCTGTGG AAGCTGCCTG CACTAATGTT CCGGCGTTAT 
     4741 TTCTTGATGT CTCTGACCAG ACACCCATCA ACAGTATTAT TTTCTCCCAT GAAGACGGTA 
     4801 CGCGACTGGG CGTGGAGCAT CTGGTCGCAT TGGGTCACCA GCAAATCGCG CTGTTAGCGG 
     4861 GCCCATTAAG TTCTGTCTCG GCGCGTCTGC GTCTGGCTGG CTGGCATAAA TATCTCACTC 
     4921 GCAATCAAAT TCAGCCGATA GCGGAACGGG AAGGCGACTG GAGTGCCATG TCCGGTTTTC 
     4981 AACAAACCAT GCAAATGCTG AATGAGGGCA TCGTTCCCAC TGCGATGCTG GTTGCCAACG 
     5041 ATCAGATGGC GCTGGGCGCA ATGCGCGCCA TTACCGAGTC CGGGCTGCGC GTTGGTGCGG 
     5101 ATATCTCGGT AGTGGGATAC GACGATACCG AAGACAGCTC ATGTTATATC CCGCCGTTAA 
     5161 CCACCATCAA ACAGGATTTT CGCCTGCTGG GGCAAACCAG CGTGGACCGC TTGCTGCAAC 
     5221 TCTCTCAGGG CCAGGCGGTG AAGGGCAATC AGCTGTTGCC CGTCTCACTG GTGAAAAGAA 
     5281 AAACCACCCT GGCGCCCAAT ACGCAAACCG CCTCTCCCCG CGCGTTGGCC GATTCATTAA 
     5341 TGCAGCTGGC ACGACAGGTT TCCCGACTGG AAAGCGGGCA GTGAGCGCAA CGCAATTAAT 
     5401 GTAAGTTAGC GCGAATTGAT CTGGTTTGAC AGCTTATCAT CGACTGCACG GTGCACCAAT 
     5461 GCTTCTGGCG TCAGGCAGCC ATCGGAAGCT GTGGTATGGC TGTGCAGGTC GTAAATCACT 
     5521 GCATAATTCG TGTCGCTCAA GGCGCACTCC CGTTCTGGAT AATGTTTTTT GCGCCGACAT 
     5581 CATAACGGTT CTGGCAAATA TTCTGAAATG AGCTGTTGAC AATTAATCAT CCGGCTCGTA 
     5641 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACAGG AAACAGACCA TGGAggagga 
     5701 actagATGGC TTCCATTATT GGTAGCGGCT TTTTGATCAT TGCACCACTG CTGCATTCGG 
     5761 TAATGGGGAA ATGGGCTCTG CTTGGAATAG TGTTGTTGTC CATTCTGGCA TATGCGCTGG 
     5821 GGTCGGTTAT TCGCTTCAAT ATACGCCATG CAGAACCTGA GCTAGCTAGC AATCAACAAA 
     5881 GCAGTATTGT GACGCTTGAA AAAGCAAGTC AATGGGCGCT TGGTGCGGCA TATGCCATTT 
     5941 CCGTGGCGTT TTATATTAGT TTGTTTGCAG CGTTTGTTTT TGATCGTTTA TCAATCTCTG 
     6001 ATACGACGTA CATCAAACTG TTTACCAGTG GGTTGCTTGT CATCATTACG GTGGTCGCTT 
     6061 GGCTCCGTGG TGCTAGGGGG CTAGAGACCA TTGAGCTATT CGCCGTGACA ATAAAGTTGG 
     6121 CTATTATAGT AGGTGTGCTC GCAGCGCTGG CAACCTACGA CATACAAGTA CAAAGTGCTT 
     6181 GGTTTCAACA TGAAGCGATA CAGGCATTGA GCCATTTTGA AACTGTTAGC ATGCTCGCAG 
     6241 GCATGCTCAT GGTAACGCAA GGGTTCGAGA CAACCCGTTT TATGGGGAAT AACTACACGC 
     6301 CAGAACAGCG CATTAAAGCG AGTCGTTATG CTCAGTGGAT CGCTATTTTT CTCTATGTTG 
     6361 TTTTTATCGG TCTAACGTGT CCTATTTTTC TGGATTTTCC GATCACGGAA TTAAACGAAA 
     6421 CAACGATTAG CTACACCCTA GGGCAAGCAA TATGGGTATT GCCGATTTTA TTACTGGTTG 
     6481 CCGCCACGGC AAGTCAATTA AGTGCAGCAT TAGCCGATAC TATCGGTGGC GGAGGCCTCT 
     6541 TAAAAGAGCT TTTCCATTTA CCTATCTCCC CGCAATTTTA CTACGTTTTA GTCATCGCCA 
     6601 TCGCAGGTAT ATTAGTTTGG TCATCCAACG TATTTGAAAT TATTAATCTC GCTTCAAAAG 
     6661 GGTTTGCACT TTATTACCTG ATCCAAACAA TAATCGCGGT CAAACTCGTG ATGCGTCAAA 
     6721 GCACAGGTCA ACGCATTAGG TCAACAAAAT TACTTGGTCT ATCGGTGATC GTTCTCTGTT 
     6781 TATTCTTTGT GATTGGCTGG TCAATTCCAG CACCTCATAG CTAATAAGGA AAATACCGAT 
     6841 GCTATCAGTA GAAACTACAC CACCAATTGA CCAAATCAAA AACGCGGCTA AGCGCTACGC 
     6901 TATCATTGGT GTTGGAAATC TATTGCAGCG AGATGATGGC GTTGGTGTGC ACGCGGTTCG 
     6961 TGCTATGCAA CCCCTGCTAA AGTCTTATTC AAATGTATCT TGCATTGACG CTGGGACACT 
     7021 GAGCTATGAA CTTTTGGAGT GGGTTGCGAG TTCCGATCAT ACGATAGTCA TCGACGCGGC 
     7081 TTATATGCGC TGTCCGCCTG GCACGGTGAG AGTGTTTGAG AACGAGGCAA TTGCGGATCA 
     7141 GTTTCAGCAA GCGACGACCC ATTCCGTTCA CCAGATCACG TTACGCGACA CATTGTTGAC 
     7201 CAGCCAAACG TTATATTCAA AACCTTCTGC GGTGACGTTA ATTGGCGTAG AGCCGGAGGC 
     7261 GATTGAGTGG GGAACCTCTT TGAGTCCAAA GGTAAATGCA GCGCTATCAT CGATCATGGA 
     7321 TATCGCATTT GCTTGCTTAT CAGGCGACAA CGTTCAGACC TATAAACCGG CAACCCAAAA 
     7381 GGAGGCACGA TGACCGAAGA ACTCATTTTT ATGACATCAA ATGCTGATAA AACGGGCAAC 
     7441 GTAATGCCGC TTTTGCATCA GATACGTCAT GCGTTGTCTC AGTTAATTGA ACGACAAGAA 
     7501 CAAACCACGA TTGATCTGCG ACGATTGCCT TTAAGCGCTA GCGAAGAAGC GCAGTTAGAA 
     7561 GCTTTTCTTG GGCATGGAGA GGTTAAAGCT GATATTCAGG CGCTGGGTGA TACGGTGCTA 
     7621 ATCGAATCAC GCTACGCAGG CGTTTGGCTT GAAATTCACT ATAACGAAGA TGTGGAGATC 
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     7681 ATGGGCAAAT ACGTTCATAT CTGTACCTGT CCACCAATCA TAAAATCTCA GCCAGAAGAT 
     7741 ATGGTGTTAT CGCTCAGCAA TATAGTGTCT GACATCCATT CGTTGTCTCA TCAATCTTCT 
     7801 GATGAAACGG CTAAGGAGGA TTGACATGCG AGAGTAGGGA ACTGCCAGGC ATCAAATAAA 
     7861 ACGAAAGGCT CAGTCGAAAG ACTGGGCCTT TCGTTTTATC TGTTGTTTGT CGGTGAACGC 
     7921 TCTCCTGAGT AGGACAAATC CGCCGGGAGC GGATTTGAAC GTTGCGAAGC AACGGCCCGG 
     7981 AGGGTGGCGG GCAGGACGCC CGCCATAAAC TGCCAGGCAT CAAATTAAGC AGAAGGCCAT 
     8041 CCTGACGGAT GGCCTTTTTG CGTTTCTACT ACTAGTTGAC AATTAATCAT CCGGCTCGTA 
     8101 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACATA CTAGAAAGAG GAGAAATACT 
     8161 AGATGGCGCT ACCAACATTA AACAAGCAGT TACAAGCGTC CGGTATCTCA AGACGCACAT 
     8221 TTCTTAAGTT TTGCGCTACA ACGGCGTCTT TACTGGCATT GCCGCAAAGC GCTGTTGCCG 
     8281 ATTTGGCGAC TGCCCTTGGC AATGCGAGAA GACCCTCTGT GATTTGGTTG CCCTTTCAAG 
     8341 AGTGCACAGG GTGTACCGAA GCAATATTGC GCTCTCATGC TCCCACATTG GAAAGCCTTA 
     8401 TTTTCGATCA TATTTCGTTG GATTATCAGC ATACGATAAT GGCTGCTGCG GGAGAGCAAG 
     8461 CTGAAGACGC TAGGCGTGCG GCGATGAACG CGCACAAAGG GCAATATTTG TTGTTGGTTG 
     8521 ATGGTTCGGT TCCGGTGGGT AACCCAGGAT ACTCAACGAT CAGTGGCATG AGTAATGTCG 
     8581 ATATGCTGAG AGAATCGGCA AAAGATGCTG CGGGTATTAT TGCCATCGGT ACCTGCGCGT 
     8641 CTTTTGGCGG GATCCCTAAA GCAAACCCAA ATCCGACGGG GGCAGTGGCA GTAAGCGACA 
     8701 TTATTACAGA CAAGCCAATC GTAAACATTT CAGGCTGTCC GCCACTGCCT ATCGCGATTA 
     8761 CAGCTGTGTT GGTTCATTAC CTGACGTTTA AGCGTTTCCC TGATCTCGAC GAATTACAAC 
     8821 GCCCACTCGC TTTTTTTGGT GAAAGCATCT GTGACAGATG TTATCGACGC CCATTTTTTG 
     8881 AACAACGTAA ATTTGCAAAA TCGTTTGATG ATGAGGGGGC AAAAAATGGG TGGTGTTTGT 
     8941 TCGAACTTGG TTGTAAAGGG CCCGAAACCT TTAACGCATG TGCAACGGTT AAATGGAATC 
     9001 AAGGCACGAG TTTTTGTATC GAATCTGGCC ATCCGTGTCT TGGTTGCTCT GAGCCCGATT 
     9061 TCTGGGATAA AAGCAGCTTT TACCAAGCCT TGGGTCCATG GGAGTGGTAC AAATAAGATA 
     9121 ATAGGCAAGG CTCATGGAAA ATACAGCAAG TAACAACCGG TTAGTCGTCG ATCCTATCAC 
     9181 TCGAATTGAA GGGCATCTTC GAATAGAAGC TGAAATGGAT GGGAATACCA TCAAACAGGC 
     9241 GTTCTCATCA GGCACGTCTG TTCGGGGAAT TGAACTGATT TTACAAGGCA GAGATCCGCG 
     9301 TGACGCTTGG GCTTTTGCGC AACGTATCTG TGGCGTCTGC ACGCTGGTGC ATGGTATGGC 
     9361 ATCGGTGCGT GCTGTCGAAG ATGCAATTAG AAAAGCTTGG CGGTCAAACG CAAAATTAGG 
     9421 GGTTGCCATT GGAAAGCCCT CCATGACATC TATGCCAAAA GGACCGATGC AACATGGTAA 
     9481 AAAAGGGCAC CGACAGTCAC GTACTTCAAT AGGCGTACTG AGTGAAGCAG AAATGGCTAT 
     9541 CCCTCAAAAT GCACAACTGA TAAGAAACAT CATGATTGCA ACCCAATATG TGCATGATCA 
     9601 CGTGATGCAT TTTTATCACT TGCATGCCCT AGATTGGGTT GACGTTGTTT CTGCACTAGA 
     9661 TGCAGATCCA ACGAGAACCG CTACGCTCGC CGGTCAATTG AGTGATTATC CTCGTTCATC 
     9721 GCCGGGATAT TTCAAAGATG TGAAGCAAAA AGTCAAAACG CTGGTTGAGT CTGGGCAGCT 
     9781 AGGGATATTC AGTAACGCGT ATTGGGGGCA TCCTGGCTAT AAACTGCCAC CTGAAGTTAA 
     9841 CTTGATGGCA TTAGCACATT ATTTAGATGC GCTAACGTGG CAGCGTGAAG TTGTAAAAGT 
     9901 TCACACCATA TTTGGAGGGA AAAACCCTCA TCCTAATTTT GTCGTTGGCG GCGTGCCTTC 
     9961 ACCGATTAAT CTCAATGCGT CAACGGGTAT TAACACGAGT CGATTAGTGC AACTACAAGA 
    10021 TGCTATCACG CAAATGAAGA GCTTTGTCGA TCAGGTGTAT TACCCCGATA TTGTGGCGAT 
    10081 TGCGGGTTAT TACAAAGAGT GGGGGACACG AGGGGAAGGG CTGGGTAACT TTCTTACCTA 
    10141 TGGAGACTTA CCTATGACAT CAATGGATGA CCCTGATTCT TTCTTGTTTC CACGAGGTGC 
    10201 AATACTTGGT CGAGACTTGA GTAAAGTGCA TGACCTTGAT CTAGATGATC CCTCTGAAAT 
    10261 TCAAGAATTC GTCTCTTCCT CCTGGTATCG ATATAGTGGA GGGAACGCAA GTGGTTTACA 
    10321 CCCTTTTAAT GGACAAACAA CACTCGAGTA TACTGGTCCG AAACCGCCTT ACAAGCACCT 
    10381 AAATGTAGGG GCTGAATATT CATGGTTGAA AAGTCCGCGT TGGAAAGGCC ATGCGATGGA 
    10441 GGTGGGACCG CTGGCTCGCG TGCTAATGAT GTATGCTAAA AAAGATGCCG CTGCGCAAGA 
    10501 CATCGTTAAT CGATCTCTTT CTATCTTGGA TTTAGAGACC TCTGCACTTT TCTCCACACT 
    10561 CGGTAGGACG CTCGCCAGAG CAGTGGAAAC AAAAATTGTG GTTAACCAGC TACAGTCTTG 
    10621 GTATGACCAA CTATTGGATA ATATCGCAAA GGGCGATACC GATACGTTTA ACCCTCTGTA 
    10681 TTTTGACCCT ACCAATTGGC CAATTAAAGG CCAGGGGGTA GGCGTGATGG AAGCGCCTCG 
    10741 TGGCGCGTTG GGGCATTGGT TGGTCATGCA AAATGGCAAA ATTGAGAATT ACCAATGTGT 
    10801 CGTGCCTACG ACATGGAACG CTGGACCTCG AGATCCCAAC TCACAGGCAG GTGCTTATGA 
    10861 AGCCGCTCTG CAAGATAAAC ATACGCTACA TGATCCTGAC CAACCTTTAG AGATTTTGCG 
    10921 AACACTTCAT AGTTTTGACC CCTGCTTAGC ATGTGCCGTG CACGTAATGG ACGAAACAGG 
    10981 GGAAGAGCGT TTGCGTCTAA AAGTTCGTTA Agatcctcta cgccggacgc atcgtggccg 
    11041 gTCGAGCTCA AGGAGGAATA ACACATGCGA GAGTAGGGAA CTGCCAGGCA TCAAATAAAA 
    11101 CGAAAGGCTC AGTCGAAAGA CTGGGCCTTT CGTTTTATCT GTTGTTTGTC GGTGAACGCT 
    11161 CTCCTGAGTA GGACAAATCC GCCGGGAGCG GATTTGAACG TTGCGAAGCA ACGGCCCGGA 
    11221 GGGTGGCGGG CAGGACGCCC GCCATAAACT GCCAGGCATC AAATTAAGCA GAAGGCCATC 
    11281 CTGACGGATG GCCTTTTTGC GTTTCTACTA CTAGTTGACA ATTAATCATC CGGCTCGTAT 
    11341 AATGTGTGGA ATTGTGAGCG GATAACAATT TCACACATAC TAGAAAGAGG AGAAATACTA 
    11401 GATGTGTCTC GCTATCCCCA TGAAAGTCAT TGCAATTAAA GGCTTTAACG CAACGTGTGA 
    11461 AGCGAAAGGT GTCTCTCGCG AGGTGAGTTT ACATTTAGTG CAAGGGCTAG AGGTCAAAGT 
    11521 TGGCGACTAT GTGATGGTAC ATGTTGGTTA TGCTCTCCAA GTGATCACCT ATGATGAAGC 
    11581 GCAGGTGACA TGGGAGATGC TCGATCAGGT CATTGCTTAC GATGCATGAA ATTAGTCTTT 
    11641 GCTATAGCTT GCTTGACACA GTCGCTGTTC ACCAGCGAGC AAACATGAAT AAGTCTGTCA 
    11701 GTCTGGTTCA CGTCAAAGTC GGCCCACTGT CAGGTGTTGA GCCTGACTTG CTGCACCATG 
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    11761 CGTTCTTGGC GTGTAGAACT CACACCATTG GCGATCAGGC AACGCTTAGA ATTGACACAA 
    11821 GCGCTATCAA GATACGCTGT AAATTGTGTG GCGAATTCAG CCGAGTTTCG GTGAATAGCA 
    11881 TCCTATGTGC AAGTTGCGGT GCTTGGCAAA CCGACCTCAT TGAGGGCGAT GAATTTATAT 
    11941 TGCAACGAAT AGAGTTTATC GCACCTGACA ATTTTACAGA ATCAAAGGAG AGAAAACATG 
    12001 TGCGGTAACT GTGGTTGCGA AACGCAAGTA AAATCAGAGA AAACTGACAA GCCATCAGCA 
    12061 AATATCGTTG AGGTTCACGC AAATTTAAAA AGCAACAATG ACAACCAAGC GATAGCAAAC 
    12121 CGTGCTTTAT TTGACGCACA TAATGTACTA GTGATTAATT TGATGTCATC CCCAGGCAGT 
    12181 GGAAAAACCA GGCTACTCGA AGAAACGATA CGTGCGCTTA AGTCGCAATA CGCGATGGCG 
    12241 GTGATTGAAG GCGACCTCGA AACTGAAAAT GACGCAAATA GAATTAGACG TCATGGTGTG 
    12301 CAGGCGGAGC AAATCGCCAC GGGCCAAGGG TGTCACTTGG ACGCCAGTAT GGTGCAAAAG 
    12361 GTACTTGGAA GATTTAGCTT ACAAAAACTA GACGTTTTGT TTATAGAGAA TGTTGGCAAT 
    12421 TTGATTTGTC CAGCGTGTTT TGATTTAGGA CAGCACTTAA ACATTATTTT GCTGTCCGTA 
    12481 CCAGAAGGTG ATGATAAGCC TGAAAAGTAC CCAGTGATGT TTCGTGCCGC GGACGTCATG 
    12541 CTTATTTCTA AGACCGATTA CTTGCAATTT CACGATGAAT TCAATGTACC TCGCGCGATT 
    12601 GAATCATTTC GTAAAGTGGG CAACGATGCG CCCGTTCTCG AAGTGTCTTC ATTGAAAAGT 
    12661 CAACATCTAG AGCGTTGGTT TTCTTATTTT ACGCACGCCA TTACAGCTCA TCAGTCTCAG 
    12721 TCGTTACAAA ATAGCGGAGT CTAACATGCG AGAGTAGGGA ACTGCCAGGC ATCAAATAAA 
    12781 ACGAAAGGCT CAGTCGAAAG ACTGGGCCTT TCGTTTTATC TGTTGTTTGT CGGTGAACGC 
    12841 TCTCCTGAGT AGGACAAATC CGCCGGGAGC GGATTTGAAC GTTGCGAAGC AACGGCCCGG 
    12901 AGGGTGGCGG GCAGGACGCC CGCCATAAAC TGCCAGGCAT CAAATTAAGC AGAAGGCCAT 
    12961 CCTGACGGAT GGCCTTTTTG CGTTTCTACT ACTAGTTGAC AATTAATCAT CCGGCTCGTA 
    13021 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACATA CTAGAAAGAG GAGAAATACT 
    13081 AGATGTACAG TGTTGAATCG TTGCTAAGAG ACATTAAGAA TACCTCGCTT TCAAAACCGT 
    13141 TTCGTATTCT TAATGTTTGC GGTGGCCATG AGCGTGCGAT TACGCGCGCT GGATTTAGAA 
    13201 CGTTGTTTCA GCACAATATT CATCTGATAC CTGGGCCAGG GTGCCCCGTT TGTATTTGCC 
    13261 CCGAAGAGGA TATTGCATAC GCGATACACT TAGCCATTAA CGAAAATGTC GTTATCGTTA 
    13321 GTTTTGGTGA CATGCTCCGC GTCCCAGTCG AACACGAAAT GGGTGGCTGT AGCTCATTGA 
    13381 TAGACGCAAA AAATCAAGGG GCCGATATCC GTCCGATATC TTCTCCTCAA GAAGCGGTAT 
    13441 CTATAGCATT GGAAGAACCT CGTAAGGTTA TTGTGTTTTT TGCTGTTGGT TTTGAAACGA 
    13501 CTATGGCACC GATTGCAGCA ACACTGCTTA ATGATTTACC CAATAACTTT AAAGTATTAT 
    13561 TGTCTGGACG ACTTACTTGG CCAGCAGTTG CCCATGTGCT TGAGAGTCAA CCGAATACTT 
    13621 TTGATGCACT GATTGCGCCA GGCCACGTTG CGACAATTAT GGGTAGTGAA GAATGGCAGT 
    13681 TTGCAATCGA CCATCATAAT TTGCCTGTCA GTATTGCTGG TTTTCATCCA GAAAGTTTGC 
    13741 TGTTGTCGCT CCAAACGCTG CTCGGTAATT GTTCAAATAA AGTCGTCACA CTGAGTAACC 
    13801 GCTATCCCGA AGTGGTAAAG CAAAACGGCA ATGCAGCAGC TAAAGCAATA ATCAATAAAG 
    13861 CGTTCACTAT CGTTGACGCA CATTGGCGAG GAATTGGTGT TATTCCTGGT TCTGGATTTT 
    13921 CCTTTGCTTC GAGACTATCG CACCTAGACG CCACAAACGA TTATGCGCCA GTCGATTTCC 
    13981 CTTCGCAATG TGCGCAAAAC GTTCCTGAAA CCACATCGCC CTGTGAAAAA GTGATCCTCG 
    14041 GAAAAATGGC ACCTGATGCG TGCCCGTTTT TTGGTCAGGA ATGCAAACCA GCATCCCCTA 
    14101 AAGGCGCATG TATGGTGTCT GATGAGGGGG CTTGCCGAAT TTGGTATAGC TCTGGTGAGC 
    14161 GCTCGATAAC AAATGTTATC AAAAAGGGGA ATACGCTAAA GGTGGAGATG AAGTGATGAC 
    14221 AACTGCCCGC ACATATGTTG CCAATACGAA TAAGAGTAAA ACTATCGCCT ATGAGTTGAA 
    14281 CATTACTGGA GTCATCCAGG GGGTTGGGTT CAGACCGTTA GTTTACTGCT TAGCGTATGA 
    14341 AAAAAGTATT GTTGGTTGGG TACAAAACGA CTGTGGATGT GTGCGAATAC ACGCTGAAGG 
    14401 CACTGAGCTA GACGTTGAAC AATTTGTATT CGACTTACTG AACAATGGGT CGCTAGTTTC 
    14461 CATATCCTTG CTGGAAAAAA AGCAGGTTAA ACTGAGTAAT GTAGACTCGT TCACGATAAA 
    14521 AGAAAGCGGT CATGATATAG CGTGCGGGGC GATATCAATC CCCAAAGATG TCTATTTGTG 
    14581 TGGAGCGTGT AAAGCTGAGT TACTGTCAAA TACTAACCGA CGTGGCACCT ATAGCTTTAT 
    14641 CGCTTGCAGT AAATGTGGTC CACGATTTTC TATGCTGCGA GCAATGCCAT ACGACAGAAA 
    14701 GAACATGAGT ATGTCAGCAT TTCCAATGTG TGAGTTATGT CGTAAAGAAT ATCAATCGCC 
    14761 AACTGATAGG CGCTTTCATG CTCAACCAAT AAGCTGTCGC GTATGCGGGC CTGAAGTATT 
    14821 TTGTTCAACT GTCGGCGGGC GCGTGGTCTC GCAAGGCGAT GTTGATGTTG TAGCAACGGT 
    14881 TGTCGCGTAT TTGAATCAAG GCAAAATTGT CGCGTTAAAA AGTATAGGCG GTTATCACTT 
    14941 GCTCTGTGAC GCACAAAGCA CTGAAGCGGT AGACCTTTTA CGCCAGCGTA AAAATAGACC 
    15001 AGATAAACCT TTCGCGGTCA TGCTCCCAGA GCCTCGTGCA GACGAAACAA GTGAGGATTG 
    15061 GTTAGATAAA TGCGTTGCTG TAGACAGTCA TCAAAGAGCG CTCTTACTAA GCCCCGTGCG 
    15121 ACCCATTTTA CTTGCAAAAA AGCAATCGAA TGTACCCATT GCAGATAACG TAGCGCCCAT 
    15181 GCTTCGTGAT TTGGGGGTGA TGTTGCCGTG CAGCGGACTG CATTTACTCA TTATGCAGCA 
    15241 ATTCAATCGC CCCATGGTGG CTACGTCAGG AAATATTTAC GGTGAACCGA TGGTCACATC 
    15301 GACGTCATCG GCACAGCAAC ACCTTTCGAT GTTGGCAGAC ATCTTCGTGC ACCATAATCG 
    15361 AGACATTTTT CACAAACTGG ATGATTCTGT GCTGCGAACG CTTAAGTCAG GCACCATTCC 
    15421 AATTCGCCTG GGGCGGGGTA TAAGTCCGAT AGAATTATCA TTGCCATATA CTGTGCAGGA 
    15481 ACCAATGCTT GCTGTTGGCG CGAATCAGAA AAATACAGTC GCAATAGCTT TGAACAATCG 
    15541 ACTTATCGTA ACACCGCATA TTGGCGACCT CGATTCTCCG ATAATGCAAG CGCACTTTGA 
    15601 AAAATGTATC AGTGACTTTC AAGCTCTCTA TCATGTTCAT CCACAGCGTA TTCTTTGCGA 
    15661 TAGCCATCCT GGCTATATCA GTTCCCGTTG GGCCAAAGGC AGTGAACTAC CGACTACTAA 
    15721 AGTTTTACAT CACCACGCTC ATGCATCAGC GTGGGCATTA GCTGCTGAAA TATCGACACC 
    15781 AAGCTTGGTT TTCGTGTGGG ATGGAACGGG ATTAGGCGAG AATGGCGAGA TGTGGGGAGG 
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    15841 GGAAGTTTTT TGTGGGACGC CGGGCAATTG GAAACGTGTT GCCTCATTAG CGCCTATGAA 
    15901 GTTGCAAGGC GGCAACAAGG TTCCAAATCA ACCATGGCGA AGTGCAGCAT CACTAGTGTG 
    15961 GGGTACTAAT TTCACCGGCA TTGATTTTAA ACCATTTGAT CCACAACAAT TAAGCTACAA 
    16021 CGCATGGCAA AACGAACTCA ATTGTCATGT TAGTAGTTCA ATGGGAAGAC TGTTCGACGC 
    16081 GGCGGCATTT GCCTGCTGTG AACAGAGCGA AGTCTCTTAT GAAGGGCAGG CGCCGATGAT 
    16141 GTTGGAAAGC GTTGCGTCGA CGCCCTCTAA GGTTATGCCG TTAACGTTGG TCCAGAAAAA 
    16201 CGACGAATTT ATTCAAATGG ATTGGCGAAC ACTGGTACCG GAACTATTTG ATTTCAAAGT 
    16261 GTCTCCTCAA ACTCGTGCTG CAAATTTCCA CGCTTCGTTA ATTGAAACGG TATGGGAGGT 
    16321 AACCCTACAT TGCCGTAAAA AGTTTAATTT TGACCACATT GGATTGGCAG GAGGCGTCTT 
    16381 CCAAAATCGC ATTTTGTGTG ACGGTATATC ACAACGGTTT TTACAATCAG ACATTCCTGT 
    16441 GGTTATTCCA AGTAGTTTGC CATTAAACGA TGCCGCAATA AGTGTTGGGC AAATCCACGA 
    16501 ATACTGTTCA CGGAGGTCAT AATGAAAAGC GCAGAGGGCA ATAATCATTC ATCATCAGAG 
    16561 CCGTTGGGCA CGGAATCTAT TCAATTAGCT CAGGGGAACG GCGGAACACT GACAAAAAGA 
    16621 CTCATTGATC ATGTTTTTAA AAATAAAGCG AACAAAGATC TAGATCTGCT TCATGATGCC 
    16681 GCCACAGTAA CTTTTGATGG TCCTTATCTG AGTATAACAA CGGATAGCTT CGTTGTATCC 
    16741 CCCCCAACAT TTCCAGGCGG CAATGTAGGC GCGTTGAGTG TTTACGGTAC CGTCAATGAT 
    16801 TTAGCAGTCG TTGGGGCAAC ACCACGGTAC ATCAGTACTG CATTTATTAT TGAAGAAGGC 
    16861 TTTTCCCTTT CAACATTGAA ACAAATCGTT AATGGAATGC ATCAAGCTGC CGAAGAAACG 
    16921 AAGGTCGCCA TTGTAACAGG TGATACGAAA GTTGTCCCGA AAGGCAGTGG TGGCGGCGTT 
    16981 TTTATCAATA CAACGGGTGT TGGAGACAGC CGAGATGCGC CGATTTGGGA TACCAGTCTT 
    17041 ATAAAGGCAG GCGATCATGT ACTGGTTAGT GGTTCTGTAG GTGATCACGG TGCGTGTGTC 
    17101 CTGCTTGCTC GCGAGGACTA TGGTTTGCAA GGTCAGCTAA AGTCTGATTG TGGAAGCGTT 
    17161 GTTCCTCTTA TTGATCCAAT CAAGCATTTG GAAGGTGTTC GTTTTGTGCG TGACCCAACT 
    17221 CGTGGAGGGT TGTCAGTATT ACTCCATGAC GTTGCTAATG AAACAGGCTT CGATATCGAG 
    17281 TTAATTGAAA ATAATATTCC GGTGCGACCT GAAGTGGCAA GCGTGTGTGA AATATTAGGC 
    17341 TTTGATCCGT TTGTTTTAGC GTGTGAGGGA CGCATTGTTG CTGTTGTTGC CCCTGACATA 
    17401 AGCGGTAAGG TGCTAGAACA CTGGCGGAGC ATTCGAAACG GGGAGCAGGC CGAACACATT 
    17461 GGTGTAATAG TAAAAAACAC CGAATCAAAA GGGCGCGTGA CCATTGTTAC GCCAATGGGA 
    17521 GGAAGACGTT TCATGAATGA ACTCGAAGAT GAGCCGCTTC CAAGGATCTG CTGAGATCCT 
    17581 CTAGAGTCGA CCTGCAGGCA TGCAAGCTTG GCTGTTTTGG CGGATGAGAG AAGATTTTCA 
    17641 GCCTGATACA GATTAAATCA GAACGCAGAA GCGGTCTGAT AAAACAGAAT TTGCCTGGCG 
    17701 GCAGTAGCGC GGTGGTCCCA CCTGACCCCA TGCCGAACTC AGAAGTGAAA CGCCGTAGCG 
    17761 CCGATGGTAG TGTGGGGTCT CCCCATGCGA GAGTAGGGAA CTGCCAGGCA TCAAATAAAA 
    17821 CGAAAGGCTC AGTCGAAAGA CTGGGCCTTT CGTTTTATCT GTTGTTTGTC GGTGAACGCT 
    17881 CTCCTGAGTA GGACAAATCC GCCGGGAGCG GATTTGAACG TTGCGAAGCA ACGGCCCGGA 
    17941 GGGTGGCGGG CAGGACGCCC GCCATAAACT GCCAGGCATC AAATTAAGCA GAAGGCCATC 
    18001 CTGACGGATG GCCTTTTTGC GTTTCTACAA ACTCTTTTGT TTATTTTTCT AAATACATTC 
    18061 AAATATGTAT CCGCTCATGG CGGCCCAGAT CCCCGGGTAC CGAGCTCGAA TTTCGAGCTT 
    18121 CTGGAGCAGG AAGATGTCGC GGGCATTAGC ACCAGCGGTC TGCCAAGCCT CCGCCAGCCG 
    18181 TTGGGTCCCT TCCGCTTGAG CTTTTCCATC TTCGACGATA CGGGCGGCGG CCCCCCGCGC 
    18241 TTCCGCGATC GCCCGTTTAC AAGCTGCCTC AGCTGGGGCG ATCACATCGG CTTGAAGTTG 
    18301 CTGCTGCACC TGTTTGATCC GCTCCTGCTG CACAGGGAGT TCTGCTTGGC TACGAGCGAC 
    18361 TTCGGTAGCA ATGTCCGCTT CAGCTTCGGC CACCACCGCT TCGCGCCGCG TCAACGCATC 
    18421 CTGAATCCGG CGCTCGGCCT CGGCTTGGGC GATCGCTACA TCGCGATCGA TCCGACGCAG 
    18481 GGCCGTGATC TTGTCATTTT CGGCCGTTTG GATCGCAGAG GCAGCCTGGG CATCGGCTTC 
    18541 AGCAATTCGG GCATCTCGCT GCAGATCAGC CCGCTGCTTG CGTCCACTAG CCGAGAGATA 
    18601 ACCGACCTCA TCGGAAATGT TCTGGACTTG CAGCGTATCG AGGACTAGAC CCAGCTGCTC 
    18661 AAGGTCATCC TCCGCCTCTT CCAGCAGACT TTTGGCAAAG GCAATTTTGT CCTCGTTGAT 
    18721 CTGCTCCGGC GTGAGGCTGG CTAAAACACC ACGCAAGTTG CCTTCGAGGG TCTCCTTGGC 
    18781 AATTTGCTCG ATTTCCTTAC GGTTTTTGCC AAGCAGCCGC TCGATCGCGT TGTGGATGGT 
    18841 CGGTTCTTCC CCAGCAATCT TGATATTGGC AACGCCTTCA ACAGTCAGGG GAATGCCGCC 
    18901 CTTGGAGAAG GCATTGGAAA CGCGCAACTC AATGATCATG TTGGTCAGAT CCATGCGGAG 
    18961 CGCTTTTTCC AGCAGAGGTA CCCGCAGGCT GCTGCCGCCC TTGACCAAGC GATAGCCAAC 
    19021 TCGGCGGCCA TCACTACTGC GGCGACTACT GCCAGCAAAG ATCAAAATTT CACTGGGTTG 
    19081 GCAGATGTAG TAGAGATTGC GCAGGACTAA GCTGCCAGCC CCGGCGACTC ACCAGTCACA 
    19141 GAAAAGCATC TTACGGATGG CATGACAGTA AGAGAATTAT GCAGTGCTGC CATAACCATG 
    19201 AGTGATAACA CTGCGGCCAA CTTACTTCTG ACAACGATCG GAGGACCGAA GGAGCTAACC 
    19261 GCTTTTTTGC ACAACATGGG GGATCATGTA ACTCGCCTTG ATCGTTGGGA ACCGGAGCTG 
    19321 AATGAAGCCA TACCAAACGA CGAGCGTGAC ACCACGATGC CTGCAGCAAT GGCAACAACG 
    19381 TTGCGCAAAC TATTAACTGG CGAACTACTT ACTCTAGCTT CCCGGCAACA ATTAATAGAC 
    19441 TGGATGGAGG CGGATAAAGT TGCAGGACCA CTTCTGCGCT CGGCCCTTCC GGCTGGCTGG 
    19501 TTTATTGCTG ATAAATCTGG AGCCGGTGAG CGTGGGTCTC GCGGTATCAT TGCAGCACTG 
    19561 GGGCCAGATG GTAAGCCCTC CCGTATCGTA GTTATCTACA CGACGGGGAG TCAGGCAACT 
    19621 ATGGATGAAC GAAATAGACA GATCGCTGAG ATAGGTGCCT CACTGATTAA GCATTGGTAA 
    19681 CTGTCAGACC AAGTTTACTC ATATATACTT TAGATTGATT TAAAACTTCA TTTTTAATTT 
    19741 AAAAGGATCT AGGTGAAGAT CCTTTTTGAT AATCTCATGA CCAAAATCCC TTAACGTGAG 
    19801 TTTTCGTTCC ACTGAGCGTC AGACCCCGTA GAAAAGATCA AAGGATCTTC 
// 
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LOCUS       pIY107     19952 bp    DNA     circular UNA 10-Jul-2010 
DEFINITION   
FEATURES             Location/Qualifiers 
     rep_origin      1..589 
                     /label=oriV 
     misc_feature    complement(773..913) 
                     /feature_type="Transfer Origin" 
                     /label=oriT 
     Region          1060..1908 
                     /label=NSI-up 
     CDS             2682..3622 
                     /cds_type=ORF 
                     /label=SpSm 
     terminator      3882..3978 
                     /label=T4t 
     CDS             4302..5384 
                     /cds_type=ORF 
                     /label=lacI 
     promoter        5616..5678 
                     /label=PTRC 
     CDS             5706..6824 
                     /cds_type=ORF 
                     /label=orf2 
     CDS             6839..7393 
                     /cds_type=ORF 
                     /label=hynD 
     CDS             7390..7824 
                     /cds_type=ORF 
                     /label=hupH 
     terminator      complement(7825..8075) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        8076..8138 
                     /label=PTRC 
     CDS             8163..9194 
                     /cds_type=ORF 
                     /label=hynS 
     mutation        8850..8852 
                     /label=H238C 
     mutation        9015..9017 
                     /label=P293C 
     RBS             9198..9203 
                     /label=hynL-RBS 
     CDS             9212..11113 
                     /cds_type=ORF 
                     /note="Length: 1878" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hynL 
     terminator      complement(11166..11416) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
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CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        11417..11479 
                     /label=PTRC 
     CDS             11522..11731 
                     /cds_type=ORF 
                     /label=hypC 
     CDS             11715..12110 
                     /cds_type=ORF 
                     /label=hypA 
     CDS             12100..12846 
                     /cds_type=ORF 
                     /label=hypB 
     terminator      complement(12847..13097) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        13098..13160 
                     /label=PTRC 
     CDS             13185..14318 
                     /cds_type=ORF 
                     /label=hypD 
     CDS             14318..16624 
                     /cds_type=ORF 
                     /label=hypF 
     CDS             16624..17676 
                     /cds_type=ORF 
                     /label=hypE 
     terminator      complement(17886..18136) 
                     /label=rrnBt 
     Region          18216..19228 
                     /label=NSI-dn 
ORIGIN 
        1 TTGAGATCCT TTTTTTCTGC GCGTAATCTG CTGCTTGCAA ACAAAAAAAC CACCGCTACC 
       61 AGCGGTGGTT TGTTTGCCGG ATCAAGAGCT ACCAACTCTT TTTCCGAAGG TAACTGGCTT 
      121 CAGCAGAGCG CAGATACCAA ATACTGTCCT TCTAGTGTAG CCGTAGTTAG GCCACCACTT 
      181 CAAGAACTCT GTAGCACCGC CTACATACCT CGCTCTGCTA ATCCTGTTAC CAGTGGCTGC 
      241 TGCCAGTGGC GATAAGTCGT GTCTTACCGG GTTGGACTCA AGACGATAGT TACCGGATAA 
      301 GGCGCAGCGG TCGGGCTGAA CGGGGGGTTC GTGCACACAG CCCAGCTTGG AGCGAACGAC 
      361 CTACACCGAA CTGAGATACC TACAGCGTGA GCTATGAGAA AGCGCCACGC TTCCCGAAGG 
      421 GAGAAAGGCG GACAGGTATC CGGTAAGCGG CAGGGTCGGA ACAGGAGAGC GCACGAGGGA 
      481 GCTTCCAGGG GGAAACGCCT GGTATCTTTA TAGTCCTGTC GGGTTTCGCC ACCTCTGACT 
      541 TGAGCGTCGA TTTTTGTGAT GCTCGTCAGG GGGGCGGAGC CTATGGAAAA ACGCCAGCAA 
      601 CGCGGCCTTT TTACGGTTCC TGGCCTTTTG CTGGCCTTTT GCTCACATGT TCTTTCCTGC 
      661 GTTATCCCCT GATTCTGTGG ATAACCGTAT TACCGCCTTT GAGTGAGCTG ATACCGCTCG 
      721 CCGCAGCCGA ACGACCGAGC GCAGCGAGTC AGTGAGCGAG GAAGCGGAAG AGCGCCTGAT 
      781 GCGGTATTTT CTCCTTACGC ATCTGTGCGG TATTTCACAC CGCATATGGT GCACTCTCAG 
      841 TACAATCTGC TCTGATGCCG CATAGTTAAG CCAGTATACA CTCCGCTATC GCTACGTGAC 
      901 TGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
      961 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
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     1021 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGGATA TCCGGCAGCC GGCGGAGCGC 
     1081 TGCTTTCTTG GCAAGCGGTC GCCAGCCCCA ACGCCAGGGC TGCCAGCCCG AAACAGCGGG 
     1141 GCAAGGCAGC TTGGAAGGGC GATCGCAGCA CGGGCATGGC AATGTCTCTC TGAAGGAATG 
     1201 CAGACCTTAT TCGTACAGCC AGGGTTGAAT CGTGGGGGTC CAATCACTTA GCTCTGCTGG 
     1261 GCTAAACCAG AGAGCAATTT CCTGTTGTGC TGTTTCGATT GCATCCGAGC CATGGATGAT 
     1321 GTTGCGGCCA ATATTGACAC CAAAATCACC ACGGATGGTG CCCGGTTCTG CCGTCAGCGG 
     1381 ATTGGTAGCG CCGATCAACT TGCGAGCAGC CGCCACAACG CCTTCGCCTT CCAAGACGAT 
     1441 CGCCACGATC GGCCCAGAGG TGATGAACTC GACGAGGCCA TTGAAGAAGG GGCGCTCGCG 
     1501 GTGGACAGCA TAGTGCTGTT CGGCCAGCTC GCGACTGGGC TTCAGCTGCT TTAGGCCCAC 
     1561 CAGTTTGAAG CCTTTTTGCT CAAAGCGGCC GATGATCGTA CCGACCAAAC CCCGCTGAAC 
     1621 GCCATCGGGC TTGATGGCAA TAAATGTGCG TTCCACAGAC ATCTAGATAG TCCTCAAGAC 
     1681 GAGGCAAGCA TTGAGCTTGC CTTCCTATGG TTCGGGATCA CTGGGATTCT TGACAAGCGA 
     1741 TCGCGGTCAC ATCGCTATCT CTTAGGACTT CGCAGCGGGC GAGTCGGATT GACCCGGTAG 
     1801 GGATTTCGCC AGATCAATGC CCGTGGTTTG TTTCAGCTTC TCCAGCAAGC TAGCGATTTG 
     1861 GGTAGCGCTG CCTTCCCCTT CGCCAATCAC AGTGATCGAC TCCACGTCGA TATCTGGCAC 
     1921 GGTGCCTGAA AGCGTGACGA GCAGGGACTC GAAGCTTGCA TGCCTGCAGG TCGACTCTAG 
     1981 AGCTTTATGC TTGTAAACCG TTTTGTGAAA AAATTTTTAA AATAAAAAAG GGGACCTCTA 
     2041 GGGTCCCCAA TTAATTAGTA ATATAATCTA TTAAAGGTCA TTCAAAAGGT CATCCACCGG 
     2101 ATCAATTCCC CTGCTCGCGC AGGCTGGGTG CCAAGCTCTC GGGTAACATC AAGGCCCGAT 
     2161 CCTTGGAGCC CTTGCCCTCC CGCACGATGA TCGTGCCGTG ATCGAAATCC AGATCCTTGA 
     2221 CCCGCAGTTG CAAACCCTCA CTGATCCGCA TGCCCGTTCC ATACAGAAGC TGGGCGAACA 
     2281 AACGATGCTC GCCTTCCAGA AAACCGAGGA TGCGAACCAC TTCATCCGGG GTCAGCACCA 
     2341 CCGGCAAGCG CCGCGACGGC CGAGGTCTTC CGATCTCCTG AAGCCAGGGC AGATCCGTGC 
     2401 ACAGCACCTT GCCGTAGAAG AACAGCAAGG CCGCCAATGC CTGACGATGC GTGGAGACCG 
     2461 AAACCTTGCG CTCGTTCGCC AGCCAGGACA GAAATGCCTC GACTTCGCTG CTGCCCAAGG 
     2521 TTGCCGGGTG ACGCACACCG TGGAAACGGA TGAAGGCACG AACCCAGTGG ACATAAGCCT 
     2581 GTTCGGTTCG TAAGCTGTAA TGCAAGTAGC GTATGCGCTC ACGCAACTGG TCCAGAACCT 
     2641 TGACCGAACG CAGCGGTGGT AACGGCGCAG TGGCGGTTTT CATGGCTTGT TATGACTGTT 
     2701 TTTTTGGGGT ACAGTCTATG CCTCGGGCAT CCAAGCAGCA AGCGCGTTAC GCCGTGGGTC 
     2761 GATGTTTGAT GTTATGGAGC AGCAACGATG TTACGCAGCA GGGCAGTCGC CCTAAAACAA 
     2821 AGTTAAACAT CATGAGGGAA GCGGTGATCG CCGAAGTATC GACTCAACTA TCAGAGGTAG 
     2881 TTGGCGTCAT CGAGCGCCAT CTCGAACCGA CGTTGCTGGC CGTACATTTG TACGGCTCCG 
     2941 CAGTGGATGG CGGCCTGAAG CCACACAGTG ATATTGATTT GCTGGTTACG GTGACCGTAA 
     3001 GGCTTGATGA AACAACGCGG CGAGCTTTGA TCAACGACTT TTGGAAACTT CGGCTTCCCC 
     3061 TGGAGAGAGC GAGATTCTCC GCGCTGTAGA AGTCACCATT GTTGTGCACG ACGACATCAT 
     3121 TCCGTGGCGT TATCCAGCTA AGCGCGAACT GCAATTTGGA GAATGGCAGC GCAATGACAT 
     3181 TCTTGCAGGT ATCTTCGAGC CAGCCACGAT CGACATTGAT CTGGCTATCT TGCTGACAAA 
     3241 AGCAAGAGAA CATAGCGTTG CCTTGGTAGG TCCAGCGGCG GAGGAACTCT TTGATCCGGT 
     3301 TCCTGAACAG GATCTATTTG AGGCGCTAAA TGAAACCTTA ACGCTATGGA ACTCGCCGCC 
     3361 CGACTGGGCT GGCGATGAGC GAAATGTAGT GCTTACGTTG TCCCGCATTT GGTACAGCGC 
     3421 AGTAACCGGC AAAATCGCGC CGAAGGATGT CGCTGCCGAC TGGGCAATGG AGCGCCTGCC 
     3481 GGCCCAGTAT CAGCCCGTCA TACTTGAAGC TAGACAGGCT TATCTTGGAC AAGAAGAAGA 
     3541 TCGCTTGGCC TCGCGCGCAG ATCAGTTGGA AGAATTTGTC CACTACGTGA AAGGCGAGAT 
     3601 CACCAAGGTA GTCGGCAAAT AATGTCTAAC AATTCGTTCA AGCCGACGCC GCTTCGCGGC 
     3661 GCGGCTTAAC TCAAGCGTTA GATGCACTAA GCACATAATT GCTCACAGCC AAACTATCAG 
     3721 GTCAAGTCTG CTTTTATTAT TTTTAAGCGT GCATAATAAG CCCTACACAA ATTGGGAGAT 
     3781 ATATCATGAA AGGCTGGCTT TTTCTTGTTA TCGCAATAGT TGGCGAAGTA ATCGCAACAT 
     3841 CCGCATTAAA ATCTAGCGAG GGCTTTACTA AGCTGATCCG GTGGATGACC TTTTGAATGA 
     3901 CCTTTAATAG ATTATATTAC TAATTAATTG GGGACCCTAG AGGTCCCCTT TTTTATTTTA 
     3961 AAAATTTTTT CACAAAACGG TTTACAAGCA TACTAGAGGA TCGGCGGCCG CGGATCTGGG 
     4021 CCGCGGGTCA TGGCTGCGCC CCGACACCCG CCAACACCCG CTGACGCGCC CTGACGGGCT 
     4081 TGTCTGCTCC CGGCATCCGC TTACAGACAA GCTGTGACCG TCTCCGGGAG CTGCATGTGT 
     4141 CAGAGGTTTT CACCGTCATC ACCGAAACGC GCGAGGCAGC AGATCAATTC GCGCGCGAAG 
     4201 GCGAAGCGGC ATGCATTTAC GTTGACACCA TCGAATGGTG CAAAACCTTT CGCGGTATGG 
     4261 CATGATAGCG CCCGGAAGAG AGTCAATTCA GGGTGGTGAA TGTGAAACCA GTAACGTTAT 
     4321 ACGATGTCGC AGAGTATGCC GGTGTCTCTT ATCAGACCGT TTCCCGCGTG GTGAACCAGG 
     4381 CCAGCCACGT TTCTGCGAAA ACGCGGGAAA AAGTGGAAGC GGCGATGGCG GAGCTGAATT 
     4441 ACATTCCCAA CCGCGTGGCA CAACAACTGG CGGGCAAACA GTCGTTGCTG ATTGGCGTTG 
     4501 CCACCTCCAG TCTGGCCCTG CACGCGCCGT CGCAAATTGT CGCGGCGATT AAATCTCGCG 
     4561 CCGATCAACT GGGTGCCAGC GTGGTGGTGT CGATGGTAGA ACGAAGCGGC GTCGAAGCCT 
     4621 GTAAAGCGGC GGTGCACAAT CTTCTCGCGC AACGCGTCAG TGGGCTGATC ATTAACTATC 
     4681 CGCTGGATGA CCAGGATGCC ATTGCTGTGG AAGCTGCCTG CACTAATGTT CCGGCGTTAT 
     4741 TTCTTGATGT CTCTGACCAG ACACCCATCA ACAGTATTAT TTTCTCCCAT GAAGACGGTA 
     4801 CGCGACTGGG CGTGGAGCAT CTGGTCGCAT TGGGTCACCA GCAAATCGCG CTGTTAGCGG 
     4861 GCCCATTAAG TTCTGTCTCG GCGCGTCTGC GTCTGGCTGG CTGGCATAAA TATCTCACTC 
     4921 GCAATCAAAT TCAGCCGATA GCGGAACGGG AAGGCGACTG GAGTGCCATG TCCGGTTTTC 
     4981 AACAAACCAT GCAAATGCTG AATGAGGGCA TCGTTCCCAC TGCGATGCTG GTTGCCAACG 
     5041 ATCAGATGGC GCTGGGCGCA ATGCGCGCCA TTACCGAGTC CGGGCTGCGC GTTGGTGCGG 
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     5101 ATATCTCGGT AGTGGGATAC GACGATACCG AAGACAGCTC ATGTTATATC CCGCCGTTAA 
     5161 CCACCATCAA ACAGGATTTT CGCCTGCTGG GGCAAACCAG CGTGGACCGC TTGCTGCAAC 
     5221 TCTCTCAGGG CCAGGCGGTG AAGGGCAATC AGCTGTTGCC CGTCTCACTG GTGAAAAGAA 
     5281 AAACCACCCT GGCGCCCAAT ACGCAAACCG CCTCTCCCCG CGCGTTGGCC GATTCATTAA 
     5341 TGCAGCTGGC ACGACAGGTT TCCCGACTGG AAAGCGGGCA GTGAGCGCAA CGCAATTAAT 
     5401 GTAAGTTAGC GCGAATTGAT CTGGTTTGAC AGCTTATCAT CGACTGCACG GTGCACCAAT 
     5461 GCTTCTGGCG TCAGGCAGCC ATCGGAAGCT GTGGTATGGC TGTGCAGGTC GTAAATCACT 
     5521 GCATAATTCG TGTCGCTCAA GGCGCACTCC CGTTCTGGAT AATGTTTTTT GCGCCGACAT 
     5581 CATAACGGTT CTGGCAAATA TTCTGAAATG AGCTGTTGAC AATTAATCAT CCGGCTCGTA 
     5641 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACAGG AAACAGACCA TGGAggagga 
     5701 actagATGGC TTCCATTATT GGTAGCGGCT TTTTGATCAT TGCACCACTG CTGCATTCGG 
     5761 TAATGGGGAA ATGGGCTCTG CTTGGAATAG TGTTGTTGTC CATTCTGGCA TATGCGCTGG 
     5821 GGTCGGTTAT TCGCTTCAAT ATACGCCATG CAGAACCTGA GCTAGCTAGC AATCAACAAA 
     5881 GCAGTATTGT GACGCTTGAA AAAGCAAGTC AATGGGCGCT TGGTGCGGCA TATGCCATTT 
     5941 CCGTGGCGTT TTATATTAGT TTGTTTGCAG CGTTTGTTTT TGATCGTTTA TCAATCTCTG 
     6001 ATACGACGTA CATCAAACTG TTTACCAGTG GGTTGCTTGT CATCATTACG GTGGTCGCTT 
     6061 GGCTCCGTGG TGCTAGGGGG CTAGAGACCA TTGAGCTATT CGCCGTGACA ATAAAGTTGG 
     6121 CTATTATAGT AGGTGTGCTC GCAGCGCTGG CAACCTACGA CATACAAGTA CAAAGTGCTT 
     6181 GGTTTCAACA TGAAGCGATA CAGGCATTGA GCCATTTTGA AACTGTTAGC ATGCTCGCAG 
     6241 GCATGCTCAT GGTAACGCAA GGGTTCGAGA CAACCCGTTT TATGGGGAAT AACTACACGC 
     6301 CAGAACAGCG CATTAAAGCG AGTCGTTATG CTCAGTGGAT CGCTATTTTT CTCTATGTTG 
     6361 TTTTTATCGG TCTAACGTGT CCTATTTTTC TGGATTTTCC GATCACGGAA TTAAACGAAA 
     6421 CAACGATTAG CTACACCCTA GGGCAAGCAA TATGGGTATT GCCGATTTTA TTACTGGTTG 
     6481 CCGCCACGGC AAGTCAATTA AGTGCAGCAT TAGCCGATAC TATCGGTGGC GGAGGCCTCT 
     6541 TAAAAGAGCT TTTCCATTTA CCTATCTCCC CGCAATTTTA CTACGTTTTA GTCATCGCCA 
     6601 TCGCAGGTAT ATTAGTTTGG TCATCCAACG TATTTGAAAT TATTAATCTC GCTTCAAAAG 
     6661 GGTTTGCACT TTATTACCTG ATCCAAACAA TAATCGCGGT CAAACTCGTG ATGCGTCAAA 
     6721 GCACAGGTCA ACGCATTAGG TCAACAAAAT TACTTGGTCT ATCGGTGATC GTTCTCTGTT 
     6781 TATTCTTTGT GATTGGCTGG TCAATTCCAG CACCTCATAG CTAATAAGGA AAATACCGAT 
     6841 GCTATCAGTA GAAACTACAC CACCAATTGA CCAAATCAAA AACGCGGCTA AGCGCTACGC 
     6901 TATCATTGGT GTTGGAAATC TATTGCAGCG AGATGATGGC GTTGGTGTGC ACGCGGTTCG 
     6961 TGCTATGCAA CCCCTGCTAA AGTCTTATTC AAATGTATCT TGCATTGACG CTGGGACACT 
     7021 GAGCTATGAA CTTTTGGAGT GGGTTGCGAG TTCCGATCAT ACGATAGTCA TCGACGCGGC 
     7081 TTATATGCGC TGTCCGCCTG GCACGGTGAG AGTGTTTGAG AACGAGGCAA TTGCGGATCA 
     7141 GTTTCAGCAA GCGACGACCC ATTCCGTTCA CCAGATCACG TTACGCGACA CATTGTTGAC 
     7201 CAGCCAAACG TTATATTCAA AACCTTCTGC GGTGACGTTA ATTGGCGTAG AGCCGGAGGC 
     7261 GATTGAGTGG GGAACCTCTT TGAGTCCAAA GGTAAATGCA GCGCTATCAT CGATCATGGA 
     7321 TATCGCATTT GCTTGCTTAT CAGGCGACAA CGTTCAGACC TATAAACCGG CAACCCAAAA 
     7381 GGAGGCACGA TGACCGAAGA ACTCATTTTT ATGACATCAA ATGCTGATAA AACGGGCAAC 
     7441 GTAATGCCGC TTTTGCATCA GATACGTCAT GCGTTGTCTC AGTTAATTGA ACGACAAGAA 
     7501 CAAACCACGA TTGATCTGCG ACGATTGCCT TTAAGCGCTA GCGAAGAAGC GCAGTTAGAA 
     7561 GCTTTTCTTG GGCATGGAGA GGTTAAAGCT GATATTCAGG CGCTGGGTGA TACGGTGCTA 
     7621 ATCGAATCAC GCTACGCAGG CGTTTGGCTT GAAATTCACT ATAACGAAGA TGTGGAGATC 
     7681 ATGGGCAAAT ACGTTCATAT CTGTACCTGT CCACCAATCA TAAAATCTCA GCCAGAAGAT 
     7741 ATGGTGTTAT CGCTCAGCAA TATAGTGTCT GACATCCATT CGTTGTCTCA TCAATCTTCT 
     7801 GATGAAACGG CTAAGGAGGA TTGACATGCG AGAGTAGGGA ACTGCCAGGC ATCAAATAAA 
     7861 ACGAAAGGCT CAGTCGAAAG ACTGGGCCTT TCGTTTTATC TGTTGTTTGT CGGTGAACGC 
     7921 TCTCCTGAGT AGGACAAATC CGCCGGGAGC GGATTTGAAC GTTGCGAAGC AACGGCCCGG 
     7981 AGGGTGGCGG GCAGGACGCC CGCCATAAAC TGCCAGGCAT CAAATTAAGC AGAAGGCCAT 
     8041 CCTGACGGAT GGCCTTTTTG CGTTTCTACT ACTAGTTGAC AATTAATCAT CCGGCTCGTA 
     8101 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACATA CTAGAAAGAG GAGAAATACT 
     8161 AGATGGCGCT ACCAACATTA AACAAGCAGT TACAAGCGTC CGGTATCTCA AGACGCACAT 
     8221 TTCTTAAGTT TTGCGCTACA ACGGCGTCTT TACTGGCATT GCCGCAAAGC GCTGTTGCCG 
     8281 ATTTGGCGAC TGCCCTTGGC AATGCGAGAA GACCCTCTGT GATTTGGTTG CCCTTTCAAG 
     8341 AGTGCACAGG GTGTACCGAA GCAATATTGC GCTCTCATGC TCCCACATTG GAAAGCCTTA 
     8401 TTTTCGATCA TATTTCGTTG GATTATCAGC ATACGATAAT GGCTGCTGCG GGAGAGCAAG 
     8461 CTGAAGACGC TAGGCGTGCG GCGATGAACG CGCACAAAGG GCAATATTTG TTGTTGGTTG 
     8521 ATGGTTCGGT TCCGGTGGGT AACCCAGGAT ACTCAACGAT CAGTGGCATG AGTAATGTCG 
     8581 ATATGCTGAG AGAATCGGCA AAAGATGCTG CGGGTATTAT TGCCATCGGT ACCTGCGCGT 
     8641 CTTTTGGCGG GATCCCTAAA GCAAACCCAA ATCCGACGGG GGCAGTGGCA GTAAGCGACA 
     8701 TTATTACAGA CAAGCCAATC GTAAACATTT CAGGCTGTCC GCCACTGCCT ATCGCGATTA 
     8761 CAGCTGTGTT GGTTCATTAC CTGACGTTTA AGCGTTTCCC TGATCTCGAC GAATTACAAC 
     8821 GCCCACTCGC TTTTTTTGGT GAAAGCATCT GTGACAGATG TTATCGACGC CCATTTTTTG 
     8881 AACAACGTAA ATTTGCAAAA TCGTTTGATG ATGAGGGGGC AAAAAATGGG TGGTGTTTGT 
     8941 TCGAACTTGG TTGTAAAGGG CCCGAAACCT TTAACGCATG TGCAACGGTT AAATGGAATC 
     9001 AAGGCACGAG TTTTTGTATC GAATCTGGCC ATCCGTGTCT TGGTTGCTCT GAGCCCGATT 
     9061 TCTGGGATAA AAGCAGCTTT TACCAAGCCT TGGGTCCATG GGAGTGGTAC AAATCCAAAC 
     9121 CCGGCAAAGG TGCACAGAAG CATGCTGGGA AAAACTCACG TAGCGCTTGG TCCCACCCGC 
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     9181 AGTTCGAAAA ATAAGATAAT AGGCAAGGCT CATGGCACAT CACCACCACC ATCACGCAGA 
     9241 AAATACAGCA AGTAACAACC GGTTAGTCGT CGATCCTATC ACTCGAATTG AAGGGCATCT 
     9301 TCGAATAGAA GCTGAAATGG ATGGGAATAC CATCAAACAG GCGTTCTCAT CAGGCACGTC 
     9361 TGTTCGGGGA ATTGAACTGA TTTTACAAGG CAGAGATCCG CGTGACGCTT GGGCTTTTGC 
     9421 GCAACGTATC TGTGGCGTCT GCACGCTGGT GCATGGTATG GCATCGGTGC GTGCTGTCGA 
     9481 AGATGCAATT AGAAAAGCTT GGCGGTCAAA CGCAAAATTA GGGGTTGCCA TTGGAAAGCC 
     9541 CTCCATGACA TCTATGCCAA AAGGACCGAT GCAACATGGT AAAAAAGGGC ACCGACAGTC 
     9601 ACGTACTTCA ATAGGCGTAC TGAGTGAAGC AGAAATGGCT ATCCCTCAAA ATGCACAACT 
     9661 GATAAGAAAC ATCATGATTG CAACCCAATA TGTGCATGAT CACGTGATGC ATTTTTATCA 
     9721 CTTGCATGCC CTAGATTGGG TTGACGTTGT TTCTGCACTA GATGCAGATC CAACGAGAAC 
     9781 CGCTACGCTC GCCGGTCAAT TGAGTGATTA TCCTCGTTCA TCGCCGGGAT ATTTCAAAGA 
     9841 TGTGAAGCAA AAAGTCAAAA CGCTGGTTGA GTCTGGGCAG CTAGGGATAT TCAGTAACGC 
     9901 GTATTGGGGG CATCCTGGCT ATAAACTGCC ACCTGAAGTT AACTTGATGG CATTAGCACA 
     9961 TTATTTAGAT GCGCTAACGT GGCAGCGTGA AGTTGTAAAA GTTCACACCA TATTTGGAGG 
    10021 GAAAAACCCT CATCCTAATT TTGTCGTTGG CGGCGTGCCT TCACCGATTA ATCTCAATGC 
    10081 GTCAACGGGT ATTAACACGA GTCGATTAGT GCAACTACAA GATGCTATCA CGCAAATGAA 
    10141 GAGCTTTGTC GATCAGGTGT ATTACCCCGA TATTGTGGCG ATTGCGGGTT ATTACAAAGA 
    10201 GTGGGGGACA CGAGGGGAAG GGCTGGGTAA CTTTCTTACC TATGGAGACT TACCTATGAC 
    10261 ATCAATGGAT GACCCTGATT CTTTCTTGTT TCCACGAGGT GCAATACTTG GTCGAGACTT 
    10321 GAGTAAAGTG CATGACCTTG ATCTAGATGA TCCCTCTGAA ATTCAAGAAT TCGTCTCTTC 
    10381 CTCCTGGTAT CGATATAGTG GAGGGAACGC AAGTGGTTTA CACCCTTTTA ATGGACAAAC 
    10441 AACACTCGAG TATACTGGTC CGAAACCGCC TTACAAGCAC CTAAATGTAG GGGCTGAATA 
    10501 TTCATGGTTG AAAAGTCCGC GTTGGAAAGG CCATGCGATG GAGGTGGGAC CGCTGGCTCG 
    10561 CGTGCTAATG ATGTATGCTA AAAAAGATGC CGCTGCGCAA GACATCGTTA ATCGATCTCT 
    10621 TTCTATCTTG GATTTAGAGA CCTCTGCACT TTTCTCCACA CTCGGTAGGA CGCTCGCCAG 
    10681 AGCAGTGGAA ACAAAAATTG TGGTTAACCA GCTACAGTCT TGGTATGACC AACTATTGGA 
    10741 TAATATCGCA AAGGGCGATA CCGATACGTT TAACCCTCTG TATTTTGACC CTACCAATTG 
    10801 GCCAATTAAA GGCCAGGGGG TAGGCGTGAT GGAAGCGCCT CGTGGCGCGT TGGGGCATTG 
    10861 GTTGGTCATG CAAAATGGCA AAATTGAGAA TTACCAATGT GTCGTGCCTA CGACATGGAA 
    10921 CGCTGGACCT CGAGATCCCA ACTCACAGGC AGGTGCTTAT GAAGCCGCTC TGCAAGATAA 
    10981 ACATACGCTA CATGATCCTG ACCAACCTTT AGAGATTTTG CGAACACTTC ATAGTTTTGA 
    11041 CCCCTGCTTA GCATGTGCCG TGCACGTAAT GGACGAAACA GGGGAAGAGC GTTTGCGTCT 
    11101 AAAAGTTCGT TAAgatcctc tacgccggac gcatcgtggc cggTCGAGCT CAAGGAGGAA 
    11161 TAACACATGC GAGAGTAGGG AACTGCCAGG CATCAAATAA AACGAAAGGC TCAGTCGAAA 
    11221 GACTGGGCCT TTCGTTTTAT CTGTTGTTTG TCGGTGAACG CTCTCCTGAG TAGGACAAAT 
    11281 CCGCCGGGAG CGGATTTGAA CGTTGCGAAG CAACGGCCCG GAGGGTGGCG GGCAGGACGC 
    11341 CCGCCATAAA CTGCCAGGCA TCAAATTAAG CAGAAGGCCA TCCTGACGGA TGGCCTTTTT 
    11401 GCGTTTCTAC TACTAGTTGA CAATTAATCA TCCGGCTCGT ATAATGTGTG GAATTGTGAG 
    11461 CGGATAACAA TTTCACACAT ACTAGAAAGA GGAGAAATAC TAGATGTGTC TCGCTATCCC 
    11521 CATGAAAGTC ATTGCAATTA AAGGCTTTAA CGCAACGTGT GAAGCGAAAG GTGTCTCTCG 
    11581 CGAGGTGAGT TTACATTTAG TGCAAGGGCT AGAGGTCAAA GTTGGCGACT ATGTGATGGT 
    11641 ACATGTTGGT TATGCTCTCC AAGTGATCAC CTATGATGAA GCGCAGGTGA CATGGGAGAT 
    11701 GCTCGATCAG GTCATTGCTT ACGATGCATG AAATTAGTCT TTGCTATAGC TTGCTTGACA 
    11761 CAGTCGCTGT TCACCAGCGA GCAAACATGA ATAAGTCTGT CAGTCTGGTT CACGTCAAAG 
    11821 TCGGCCCACT GTCAGGTGTT GAGCCTGACT TGCTGCACCA TGCGTTCTTG GCGTGTAGAA 
    11881 CTCACACCAT TGGCGATCAG GCAACGCTTA GAATTGACAC AAGCGCTATC AAGATACGCT 
    11941 GTAAATTGTG TGGCGAATTC AGCCGAGTTT CGGTGAATAG CATCCTATGT GCAAGTTGCG 
    12001 GTGCTTGGCA AACCGACCTC ATTGAGGGCG ATGAATTTAT ATTGCAACGA ATAGAGTTTA 
    12061 TCGCACCTGA CAATTTTACA GAATCAAAGG AGAGAAAACA TGTGCGGTAA CTGTGGTTGC 
    12121 GAAACGCAAG TAAAATCAGA GAAAACTGAC AAGCCATCAG CAAATATCGT TGAGGTTCAC 
    12181 GCAAATTTAA AAAGCAACAA TGACAACCAA GCGATAGCAA ACCGTGCTTT ATTTGACGCA 
    12241 CATAATGTAC TAGTGATTAA TTTGATGTCA TCCCCAGGCA GTGGAAAAAC CAGGCTACTC 
    12301 GAAGAAACGA TACGTGCGCT TAAGTCGCAA TACGCGATGG CGGTGATTGA AGGCGACCTC 
    12361 GAAACTGAAA ATGACGCAAA TAGAATTAGA CGTCATGGTG TGCAGGCGGA GCAAATCGCC 
    12421 ACGGGCCAAG GGTGTCACTT GGACGCCAGT ATGGTGCAAA AGGTACTTGG AAGATTTAGC 
    12481 TTACAAAAAC TAGACGTTTT GTTTATAGAG AATGTTGGCA ATTTGATTTG TCCAGCGTGT 
    12541 TTTGATTTAG GACAGCACTT AAACATTATT TTGCTGTCCG TACCAGAAGG TGATGATAAG 
    12601 CCTGAAAAGT ACCCAGTGAT GTTTCGTGCC GCGGACGTCA TGCTTATTTC TAAGACCGAT 
    12661 TACTTGCAAT TTCACGATGA ATTCAATGTA CCTCGCGCGA TTGAATCATT TCGTAAAGTG 
    12721 GGCAACGATG CGCCCGTTCT CGAAGTGTCT TCATTGAAAA GTCAACATCT AGAGCGTTGG 
    12781 TTTTCTTATT TTACGCACGC CATTACAGCT CATCAGTCTC AGTCGTTACA AAATAGCGGA 
    12841 GTCTAACATG CGAGAGTAGG GAACTGCCAG GCATCAAATA AAACGAAAGG CTCAGTCGAA 
    12901 AGACTGGGCC TTTCGTTTTA TCTGTTGTTT GTCGGTGAAC GCTCTCCTGA GTAGGACAAA 
    12961 TCCGCCGGGA GCGGATTTGA ACGTTGCGAA GCAACGGCCC GGAGGGTGGC GGGCAGGACG 
    13021 CCCGCCATAA ACTGCCAGGC ATCAAATTAA GCAGAAGGCC ATCCTGACGG ATGGCCTTTT 
    13081 TGCGTTTCTA CTACTAGTTG ACAATTAATC ATCCGGCTCG TATAATGTGT GGAATTGTGA 
    13141 GCGGATAACA ATTTCACACA TACTAGAAAG AGGAGAAATA CTAGATGTAC AGTGTTGAAT 
    13201 CGTTGCTAAG AGACATTAAG AATACCTCGC TTTCAAAACC GTTTCGTATT CTTAATGTTT 
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    13261 GCGGTGGCCA TGAGCGTGCG ATTACGCGCG CTGGATTTAG AACGTTGTTT CAGCACAATA 
    13321 TTCATCTGAT ACCTGGGCCA GGGTGCCCCG TTTGTATTTG CCCCGAAGAG GATATTGCAT 
    13381 ACGCGATACA CTTAGCCATT AACGAAAATG TCGTTATCGT TAGTTTTGGT GACATGCTCC 
    13441 GCGTCCCAGT CGAACACGAA ATGGGTGGCT GTAGCTCATT GATAGACGCA AAAAATCAAG 
    13501 GGGCCGATAT CCGTCCGATA TCTTCTCCTC AAGAAGCGGT ATCTATAGCA TTGGAAGAAC 
    13561 CTCGTAAGGT TATTGTGTTT TTTGCTGTTG GTTTTGAAAC GACTATGGCA CCGATTGCAG 
    13621 CAACACTGCT TAATGATTTA CCCAATAACT TTAAAGTATT ATTGTCTGGA CGACTTACTT 
    13681 GGCCAGCAGT TGCCCATGTG CTTGAGAGTC AACCGAATAC TTTTGATGCA CTGATTGCGC 
    13741 CAGGCCACGT TGCGACAATT ATGGGTAGTG AAGAATGGCA GTTTGCAATC GACCATCATA 
    13801 ATTTGCCTGT CAGTATTGCT GGTTTTCATC CAGAAAGTTT GCTGTTGTCG CTCCAAACGC 
    13861 TGCTCGGTAA TTGTTCAAAT AAAGTCGTCA CACTGAGTAA CCGCTATCCC GAAGTGGTAA 
    13921 AGCAAAACGG CAATGCAGCA GCTAAAGCAA TAATCAATAA AGCGTTCACT ATCGTTGACG 
    13981 CACATTGGCG AGGAATTGGT GTTATTCCTG GTTCTGGATT TTCCTTTGCT TCGAGACTAT 
    14041 CGCACCTAGA CGCCACAAAC GATTATGCGC CAGTCGATTT CCCTTCGCAA TGTGCGCAAA 
    14101 ACGTTCCTGA AACCACATCG CCCTGTGAAA AAGTGATCCT CGGAAAAATG GCACCTGATG 
    14161 CGTGCCCGTT TTTTGGTCAG GAATGCAAAC CAGCATCCCC TAAAGGCGCA TGTATGGTGT 
    14221 CTGATGAGGG GGCTTGCCGA ATTTGGTATA GCTCTGGTGA GCGCTCGATA ACAAATGTTA 
    14281 TCAAAAAGGG GAATACGCTA AAGGTGGAGA TGAAGTGATG ACAACTGCCC GCACATATGT 
    14341 TGCCAATACG AATAAGAGTA AAACTATCGC CTATGAGTTG AACATTACTG GAGTCATCCA 
    14401 GGGGGTTGGG TTCAGACCGT TAGTTTACTG CTTAGCGTAT GAAAAAAGTA TTGTTGGTTG 
    14461 GGTACAAAAC GACTGTGGAT GTGTGCGAAT ACACGCTGAA GGCACTGAGC TAGACGTTGA 
    14521 ACAATTTGTA TTCGACTTAC TGAACAATGG GTCGCTAGTT TCCATATCCT TGCTGGAAAA 
    14581 AAAGCAGGTT AAACTGAGTA ATGTAGACTC GTTCACGATA AAAGAAAGCG GTCATGATAT 
    14641 AGCGTGCGGG GCGATATCAA TCCCCAAAGA TGTCTATTTG TGTGGAGCGT GTAAAGCTGA 
    14701 GTTACTGTCA AATACTAACC GACGTGGCAC CTATAGCTTT ATCGCTTGCA GTAAATGTGG 
    14761 TCCACGATTT TCTATGCTGC GAGCAATGCC ATACGACAGA AAGAACATGA GTATGTCAGC 
    14821 ATTTCCAATG TGTGAGTTAT GTCGTAAAGA ATATCAATCG CCAACTGATA GGCGCTTTCA 
    14881 TGCTCAACCA ATAAGCTGTC GCGTATGCGG GCCTGAAGTA TTTTGTTCAA CTGTCGGCGG 
    14941 GCGCGTGGTC TCGCAAGGCG ATGTTGATGT TGTAGCAACG GTTGTCGCGT ATTTGAATCA 
    15001 AGGCAAAATT GTCGCGTTAA AAAGTATAGG CGGTTATCAC TTGCTCTGTG ACGCACAAAG 
    15061 CACTGAAGCG GTAGACCTTT TACGCCAGCG TAAAAATAGA CCAGATAAAC CTTTCGCGGT 
    15121 CATGCTCCCA GAGCCTCGTG CAGACGAAAC AAGTGAGGAT TGGTTAGATA AATGCGTTGC 
    15181 TGTAGACAGT CATCAAAGAG CGCTCTTACT AAGCCCCGTG CGACCCATTT TACTTGCAAA 
    15241 AAAGCAATCG AATGTACCCA TTGCAGATAA CGTAGCGCCC ATGCTTCGTG ATTTGGGGGT 
    15301 GATGTTGCCG TGCAGCGGAC TGCATTTACT CATTATGCAG CAATTCAATC GCCCCATGGT 
    15361 GGCTACGTCA GGAAATATTT ACGGTGAACC GATGGTCACA TCGACGTCAT CGGCACAGCA 
    15421 ACACCTTTCG ATGTTGGCAG ACATCTTCGT GCACCATAAT CGAGACATTT TTCACAAACT 
    15481 GGATGATTCT GTGCTGCGAA CGCTTAAGTC AGGCACCATT CCAATTCGCC TGGGGCGGGG 
    15541 TATAAGTCCG ATAGAATTAT CATTGCCATA TACTGTGCAG GAACCAATGC TTGCTGTTGG 
    15601 CGCGAATCAG AAAAATACAG TCGCAATAGC TTTGAACAAT CGACTTATCG TAACACCGCA 
    15661 TATTGGCGAC CTCGATTCTC CGATAATGCA AGCGCACTTT GAAAAATGTA TCAGTGACTT 
    15721 TCAAGCTCTC TATCATGTTC ATCCACAGCG TATTCTTTGC GATAGCCATC CTGGCTATAT 
    15781 CAGTTCCCGT TGGGCCAAAG GCAGTGAACT ACCGACTACT AAAGTTTTAC ATCACCACGC 
    15841 TCATGCATCA GCGTGGGCAT TAGCTGCTGA AATATCGACA CCAAGCTTGG TTTTCGTGTG 
    15901 GGATGGAACG GGATTAGGCG AGAATGGCGA GATGTGGGGA GGGGAAGTTT TTTGTGGGAC 
    15961 GCCGGGCAAT TGGAAACGTG TTGCCTCATT AGCGCCTATG AAGTTGCAAG GCGGCAACAA 
    16021 GGTTCCAAAT CAACCATGGC GAAGTGCAGC ATCACTAGTG TGGGGTACTA ATTTCACCGG 
    16081 CATTGATTTT AAACCATTTG ATCCACAACA ATTAAGCTAC AACGCATGGC AAAACGAACT 
    16141 CAATTGTCAT GTTAGTAGTT CAATGGGAAG ACTGTTCGAC GCGGCGGCAT TTGCCTGCTG 
    16201 TGAACAGAGC GAAGTCTCTT ATGAAGGGCA GGCGCCGATG ATGTTGGAAA GCGTTGCGTC 
    16261 GACGCCCTCT AAGGTTATGC CGTTAACGTT GGTCCAGAAA AACGACGAAT TTATTCAAAT 
    16321 GGATTGGCGA ACACTGGTAC CGGAACTATT TGATTTCAAA GTGTCTCCTC AAACTCGTGC 
    16381 TGCAAATTTC CACGCTTCGT TAATTGAAAC GGTATGGGAG GTAACCCTAC ATTGCCGTAA 
    16441 AAAGTTTAAT TTTGACCACA TTGGATTGGC AGGAGGCGTC TTCCAAAATC GCATTTTGTG 
    16501 TGACGGTATA TCACAACGGT TTTTACAATC AGACATTCCT GTGGTTATTC CAAGTAGTTT 
    16561 GCCATTAAAC GATGCCGCAA TAAGTGTTGG GCAAATCCAC GAATACTGTT CACGGAGGTC 
    16621 ATAATGAAAA GCGCAGAGGG CAATAATCAT TCATCATCAG AGCCGTTGGG CACGGAATCT 
    16681 ATTCAATTAG CTCAGGGGAA CGGCGGAACA CTGACAAAAA GACTCATTGA TCATGTTTTT 
    16741 AAAAATAAAG CGAACAAAGA TCTAGATCTG CTTCATGATG CCGCCACAGT AACTTTTGAT 
    16801 GGTCCTTATC TGAGTATAAC AACGGATAGC TTCGTTGTAT CCCCCCCAAC ATTTCCAGGC 
    16861 GGCAATGTAG GCGCGTTGAG TGTTTACGGT ACCGTCAATG ATTTAGCAGT CGTTGGGGCA 
    16921 ACACCACGGT ACATCAGTAC TGCATTTATT ATTGAAGAAG GCTTTTCCCT TTCAACATTG 
    16981 AAACAAATCG TTAATGGAAT GCATCAAGCT GCCGAAGAAA CGAAGGTCGC CATTGTAACA 
    17041 GGTGATACGA AAGTTGTCCC GAAAGGCAGT GGTGGCGGCG TTTTTATCAA TACAACGGGT 
    17101 GTTGGAGACA GCCGAGATGC GCCGATTTGG GATACCAGTC TTATAAAGGC AGGCGATCAT 
    17161 GTACTGGTTA GTGGTTCTGT AGGTGATCAC GGTGCGTGTG TCCTGCTTGC TCGCGAGGAC 
    17221 TATGGTTTGC AAGGTCAGCT AAAGTCTGAT TGTGGAAGCG TTGTTCCTCT TATTGATCCA 
    17281 ATCAAGCATT TGGAAGGTGT TCGTTTTGTG CGTGACCCAA CTCGTGGAGG GTTGTCAGTA 
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    17341 TTACTCCATG ACGTTGCTAA TGAAACAGGC TTCGATATCG AGTTAATTGA AAATAATATT 
    17401 CCGGTGCGAC CTGAAGTGGC AAGCGTGTGT GAAATATTAG GCTTTGATCC GTTTGTTTTA 
    17461 GCGTGTGAGG GACGCATTGT TGCTGTTGTT GCCCCTGACA TAAGCGGTAA GGTGCTAGAA 
    17521 CACTGGCGGA GCATTCGAAA CGGGGAGCAG GCCGAACACA TTGGTGTAAT AGTAAAAAAC 
    17581 ACCGAATCAA AAGGGCGCGT GACCATTGTT ACGCCAATGG GAGGAAGACG TTTCATGAAT 
    17641 GAACTCGAAG ATGAGCCGCT TCCAAGGATC TGCTGAGATC CTCTAGAGTC GACCTGCAGG 
    17701 CATGCAAGCT TGGCTGTTTT GGCGGATGAG AGAAGATTTT CAGCCTGATA CAGATTAAAT 
    17761 CAGAACGCAG AAGCGGTCTG ATAAAACAGA ATTTGCCTGG CGGCAGTAGC GCGGTGGTCC 
    17821 CACCTGACCC CATGCCGAAC TCAGAAGTGA AACGCCGTAG CGCCGATGGT AGTGTGGGGT 
    17881 CTCCCCATGC GAGAGTAGGG AACTGCCAGG CATCAAATAA AACGAAAGGC TCAGTCGAAA 
    17941 GACTGGGCCT TTCGTTTTAT CTGTTGTTTG TCGGTGAACG CTCTCCTGAG TAGGACAAAT 
    18001 CCGCCGGGAG CGGATTTGAA CGTTGCGAAG CAACGGCCCG GAGGGTGGCG GGCAGGACGC 
    18061 CCGCCATAAA CTGCCAGGCA TCAAATTAAG CAGAAGGCCA TCCTGACGGA TGGCCTTTTT 
    18121 GCGTTTCTAC AAACTCTTTT GTTTATTTTT CTAAATACAT TCAAATATGT ATCCGCTCAT 
    18181 GGCGGCCCAG ATCCCCGGGT ACCGAGCTCG AATTTCGAGC TTCTGGAGCA GGAAGATGTC 
    18241 GCGGGCATTA GCACCAGCGG TCTGCCAAGC CTCCGCCAGC CGTTGGGTCC CTTCCGCTTG 
    18301 AGCTTTTCCA TCTTCGACGA TACGGGCGGC GGCCCCCCGC GCTTCCGCGA TCGCCCGTTT 
    18361 ACAAGCTGCC TCAGCTGGGG CGATCACATC GGCTTGAAGT TGCTGCTGCA CCTGTTTGAT 
    18421 CCGCTCCTGC TGCACAGGGA GTTCTGCTTG GCTACGAGCG ACTTCGGTAG CAATGTCCGC 
    18481 TTCAGCTTCG GCCACCACCG CTTCGCGCCG CGTCAACGCA TCCTGAATCC GGCGCTCGGC 
    18541 CTCGGCTTGG GCGATCGCTA CATCGCGATC GATCCGACGC AGGGCCGTGA TCTTGTCATT 
    18601 TTCGGCCGTT TGGATCGCAG AGGCAGCCTG GGCATCGGCT TCAGCAATTC GGGCATCTCG 
    18661 CTGCAGATCA GCCCGCTGCT TGCGTCCACT AGCCGAGAGA TAACCGACCT CATCGGAAAT 
    18721 GTTCTGGACT TGCAGCGTAT CGAGGACTAG ACCCAGCTGC TCAAGGTCAT CCTCCGCCTC 
    18781 TTCCAGCAGA CTTTTGGCAA AGGCAATTTT GTCCTCGTTG ATCTGCTCCG GCGTGAGGCT 
    18841 GGCTAAAACA CCACGCAAGT TGCCTTCGAG GGTCTCCTTG GCAATTTGCT CGATTTCCTT 
    18901 ACGGTTTTTG CCAAGCAGCC GCTCGATCGC GTTGTGGATG GTCGGTTCTT CCCCAGCAAT 
    18961 CTTGATATTG GCAACGCCTT CAACAGTCAG GGGAATGCCG CCCTTGGAGA AGGCATTGGA 
    19021 AACGCGCAAC TCAATGATCA TGTTGGTCAG ATCCATGCGG AGCGCTTTTT CCAGCAGAGG 
    19081 TACCCGCAGG CTGCTGCCGC CCTTGACCAA GCGATAGCCA ACTCGGCGGC CATCACTACT 
    19141 GCGGCGACTA CTGCCAGCAA AGATCAAAAT TTCACTGGGT TGGCAGATGT AGTAGAGATT 
    19201 GCGCAGGACT AAGCTGCCAG CCCCGGCGAC TCACCAGTCA CAGAAAAGCA TCTTACGGAT 
    19261 GGCATGACAG TAAGAGAATT ATGCAGTGCT GCCATAACCA TGAGTGATAA CACTGCGGCC 
    19321 AACTTACTTC TGACAACGAT CGGAGGACCG AAGGAGCTAA CCGCTTTTTT GCACAACATG 
    19381 GGGGATCATG TAACTCGCCT TGATCGTTGG GAACCGGAGC TGAATGAAGC CATACCAAAC 
    19441 GACGAGCGTG ACACCACGAT GCCTGCAGCA ATGGCAACAA CGTTGCGCAA ACTATTAACT 
    19501 GGCGAACTAC TTACTCTAGC TTCCCGGCAA CAATTAATAG ACTGGATGGA GGCGGATAAA 
    19561 GTTGCAGGAC CACTTCTGCG CTCGGCCCTT CCGGCTGGCT GGTTTATTGC TGATAAATCT 
    19621 GGAGCCGGTG AGCGTGGGTC TCGCGGTATC ATTGCAGCAC TGGGGCCAGA TGGTAAGCCC 
    19681 TCCCGTATCG TAGTTATCTA CACGACGGGG AGTCAGGCAA CTATGGATGA ACGAAATAGA 
    19741 CAGATCGCTG AGATAGGTGC CTCACTGATT AAGCATTGGT AACTGTCAGA CCAAGTTTAC 
    19801 TCATATATAC TTTAGATTGA TTTAAAACTT CATTTTTAAT TTAAAAGGAT CTAGGTGAAG 
    19861 ATCCTTTTTG ATAATCTCAT GACCAAAATC CCTTAACGTG AGTTTTCGTT CCACTGAGCG 
    19921 TCAGACCCCG TAGAAAAGAT CAAAGGATCT TC 
// 
LOCUS       pIY108b     19952 bp    DNA     circular UNA 10-Jul-2010 
DEFINITION   
FEATURES             Location/Qualifiers 
     rep_origin      1..589 
                     /label=oriV 
     misc_feature    complement(773..913) 
                     /feature_type="Transfer Origin" 
                     /label=oriT 
     Region          1060..1908 
                     /label=NSI-up 
     CDS             2682..3622 
                     /cds_type=ORF 
                     /label=SpSm 
     terminator      3882..3978 
                     /label=T4t 
     CDS             4302..5384 
                     /cds_type=ORF 
                     /label=lacI 
     promoter        5616..5678 
                     /label=PTRC 
     CDS             5706..6824 
                     /cds_type=ORF 
                     /label=orf2 
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     CDS             6839..7393 
                     /cds_type=ORF 
                     /label=hynD 
     CDS             7390..7824 
                     /cds_type=ORF 
                     /label=hupH 
     terminator      complement(7825..8075) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        8076..8138 
                     /label=PTRC 
     CDS             8163..9194 
                     /cds_type=ORF 
                     /label=hynS 
     primer          complement(8822..8879) 
                     /label=IY631Rd3Mut2R 
     mutation        8841..8843 
                     /label=E235Q 
     mutation        8850..8852 
                     /label=H238C 
     mutation        8853..8855 
                     /label=D239H 
     primer          8857..8879 
                     /label=IY630Rd3MutF 
     mutation        8943..8945 
                     /label=E269Q 
     mutation        8964..8966 
                     /label=E276Q 
     mutation        9015..9017 
                     /label=P293C 
     RBS             9198..9203 
                     /label=hynL-RBS 
     CDS             9212..11113 
                     /cds_type=ORF 
                     /note="Length: 1878" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hynL 
     terminator      complement(11166..11416) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        11417..11479 
                     /label=PTRC 
     CDS             11522..11731 
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                     /cds_type=ORF 
                     /label=hypC 
     CDS             11715..12110 
                     /cds_type=ORF 
                     /label=hypA 
     CDS             12100..12846 
                     /cds_type=ORF 
                     /label=hypB 
     terminator      complement(12847..13097) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        13098..13160 
                     /label=PTRC 
     CDS             13185..14318 
                     /cds_type=ORF 
                     /label=hypD 
     CDS             14318..16624 
                     /cds_type=ORF 
                     /label=hypF 
     CDS             16624..17676 
                     /cds_type=ORF 
                     /label=hypE 
     terminator      complement(17886..18136) 
                     /label=rrnBt 
     Region          18216..19228 
                     /label=NSI-dn 
ORIGIN 
        1 TTGAGATCCT TTTTTTCTGC GCGTAATCTG CTGCTTGCAA ACAAAAAAAC CACCGCTACC 
       61 AGCGGTGGTT TGTTTGCCGG ATCAAGAGCT ACCAACTCTT TTTCCGAAGG TAACTGGCTT 
      121 CAGCAGAGCG CAGATACCAA ATACTGTCCT TCTAGTGTAG CCGTAGTTAG GCCACCACTT 
      181 CAAGAACTCT GTAGCACCGC CTACATACCT CGCTCTGCTA ATCCTGTTAC CAGTGGCTGC 
      241 TGCCAGTGGC GATAAGTCGT GTCTTACCGG GTTGGACTCA AGACGATAGT TACCGGATAA 
      301 GGCGCAGCGG TCGGGCTGAA CGGGGGGTTC GTGCACACAG CCCAGCTTGG AGCGAACGAC 
      361 CTACACCGAA CTGAGATACC TACAGCGTGA GCTATGAGAA AGCGCCACGC TTCCCGAAGG 
      421 GAGAAAGGCG GACAGGTATC CGGTAAGCGG CAGGGTCGGA ACAGGAGAGC GCACGAGGGA 
      481 GCTTCCAGGG GGAAACGCCT GGTATCTTTA TAGTCCTGTC GGGTTTCGCC ACCTCTGACT 
      541 TGAGCGTCGA TTTTTGTGAT GCTCGTCAGG GGGGCGGAGC CTATGGAAAA ACGCCAGCAA 
      601 CGCGGCCTTT TTACGGTTCC TGGCCTTTTG CTGGCCTTTT GCTCACATGT TCTTTCCTGC 
      661 GTTATCCCCT GATTCTGTGG ATAACCGTAT TACCGCCTTT GAGTGAGCTG ATACCGCTCG 
      721 CCGCAGCCGA ACGACCGAGC GCAGCGAGTC AGTGAGCGAG GAAGCGGAAG AGCGCCTGAT 
      781 GCGGTATTTT CTCCTTACGC ATCTGTGCGG TATTTCACAC CGCATATGGT GCACTCTCAG 
      841 TACAATCTGC TCTGATGCCG CATAGTTAAG CCAGTATACA CTCCGCTATC GCTACGTGAC 
      901 TGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
      961 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
     1021 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGGATA TCCGGCAGCC GGCGGAGCGC 
     1081 TGCTTTCTTG GCAAGCGGTC GCCAGCCCCA ACGCCAGGGC TGCCAGCCCG AAACAGCGGG 
     1141 GCAAGGCAGC TTGGAAGGGC GATCGCAGCA CGGGCATGGC AATGTCTCTC TGAAGGAATG 
     1201 CAGACCTTAT TCGTACAGCC AGGGTTGAAT CGTGGGGGTC CAATCACTTA GCTCTGCTGG 
     1261 GCTAAACCAG AGAGCAATTT CCTGTTGTGC TGTTTCGATT GCATCCGAGC CATGGATGAT 
     1321 GTTGCGGCCA ATATTGACAC CAAAATCACC ACGGATGGTG CCCGGTTCTG CCGTCAGCGG 
     1381 ATTGGTAGCG CCGATCAACT TGCGAGCAGC CGCCACAACG CCTTCGCCTT CCAAGACGAT 
     1441 CGCCACGATC GGCCCAGAGG TGATGAACTC GACGAGGCCA TTGAAGAAGG GGCGCTCGCG 
     1501 GTGGACAGCA TAGTGCTGTT CGGCCAGCTC GCGACTGGGC TTCAGCTGCT TTAGGCCCAC 
     1561 CAGTTTGAAG CCTTTTTGCT CAAAGCGGCC GATGATCGTA CCGACCAAAC CCCGCTGAAC 
     1621 GCCATCGGGC TTGATGGCAA TAAATGTGCG TTCCACAGAC ATCTAGATAG TCCTCAAGAC 
     1681 GAGGCAAGCA TTGAGCTTGC CTTCCTATGG TTCGGGATCA CTGGGATTCT TGACAAGCGA 
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     1741 TCGCGGTCAC ATCGCTATCT CTTAGGACTT CGCAGCGGGC GAGTCGGATT GACCCGGTAG 
     1801 GGATTTCGCC AGATCAATGC CCGTGGTTTG TTTCAGCTTC TCCAGCAAGC TAGCGATTTG 
     1861 GGTAGCGCTG CCTTCCCCTT CGCCAATCAC AGTGATCGAC TCCACGTCGA TATCTGGCAC 
     1921 GGTGCCTGAA AGCGTGACGA GCAGGGACTC GAAGCTTGCA TGCCTGCAGG TCGACTCTAG 
     1981 AGCTTTATGC TTGTAAACCG TTTTGTGAAA AAATTTTTAA AATAAAAAAG GGGACCTCTA 
     2041 GGGTCCCCAA TTAATTAGTA ATATAATCTA TTAAAGGTCA TTCAAAAGGT CATCCACCGG 
     2101 ATCAATTCCC CTGCTCGCGC AGGCTGGGTG CCAAGCTCTC GGGTAACATC AAGGCCCGAT 
     2161 CCTTGGAGCC CTTGCCCTCC CGCACGATGA TCGTGCCGTG ATCGAAATCC AGATCCTTGA 
     2221 CCCGCAGTTG CAAACCCTCA CTGATCCGCA TGCCCGTTCC ATACAGAAGC TGGGCGAACA 
     2281 AACGATGCTC GCCTTCCAGA AAACCGAGGA TGCGAACCAC TTCATCCGGG GTCAGCACCA 
     2341 CCGGCAAGCG CCGCGACGGC CGAGGTCTTC CGATCTCCTG AAGCCAGGGC AGATCCGTGC 
     2401 ACAGCACCTT GCCGTAGAAG AACAGCAAGG CCGCCAATGC CTGACGATGC GTGGAGACCG 
     2461 AAACCTTGCG CTCGTTCGCC AGCCAGGACA GAAATGCCTC GACTTCGCTG CTGCCCAAGG 
     2521 TTGCCGGGTG ACGCACACCG TGGAAACGGA TGAAGGCACG AACCCAGTGG ACATAAGCCT 
     2581 GTTCGGTTCG TAAGCTGTAA TGCAAGTAGC GTATGCGCTC ACGCAACTGG TCCAGAACCT 
     2641 TGACCGAACG CAGCGGTGGT AACGGCGCAG TGGCGGTTTT CATGGCTTGT TATGACTGTT 
     2701 TTTTTGGGGT ACAGTCTATG CCTCGGGCAT CCAAGCAGCA AGCGCGTTAC GCCGTGGGTC 
     2761 GATGTTTGAT GTTATGGAGC AGCAACGATG TTACGCAGCA GGGCAGTCGC CCTAAAACAA 
     2821 AGTTAAACAT CATGAGGGAA GCGGTGATCG CCGAAGTATC GACTCAACTA TCAGAGGTAG 
     2881 TTGGCGTCAT CGAGCGCCAT CTCGAACCGA CGTTGCTGGC CGTACATTTG TACGGCTCCG 
     2941 CAGTGGATGG CGGCCTGAAG CCACACAGTG ATATTGATTT GCTGGTTACG GTGACCGTAA 
     3001 GGCTTGATGA AACAACGCGG CGAGCTTTGA TCAACGACTT TTGGAAACTT CGGCTTCCCC 
     3061 TGGAGAGAGC GAGATTCTCC GCGCTGTAGA AGTCACCATT GTTGTGCACG ACGACATCAT 
     3121 TCCGTGGCGT TATCCAGCTA AGCGCGAACT GCAATTTGGA GAATGGCAGC GCAATGACAT 
     3181 TCTTGCAGGT ATCTTCGAGC CAGCCACGAT CGACATTGAT CTGGCTATCT TGCTGACAAA 
     3241 AGCAAGAGAA CATAGCGTTG CCTTGGTAGG TCCAGCGGCG GAGGAACTCT TTGATCCGGT 
     3301 TCCTGAACAG GATCTATTTG AGGCGCTAAA TGAAACCTTA ACGCTATGGA ACTCGCCGCC 
     3361 CGACTGGGCT GGCGATGAGC GAAATGTAGT GCTTACGTTG TCCCGCATTT GGTACAGCGC 
     3421 AGTAACCGGC AAAATCGCGC CGAAGGATGT CGCTGCCGAC TGGGCAATGG AGCGCCTGCC 
     3481 GGCCCAGTAT CAGCCCGTCA TACTTGAAGC TAGACAGGCT TATCTTGGAC AAGAAGAAGA 
     3541 TCGCTTGGCC TCGCGCGCAG ATCAGTTGGA AGAATTTGTC CACTACGTGA AAGGCGAGAT 
     3601 CACCAAGGTA GTCGGCAAAT AATGTCTAAC AATTCGTTCA AGCCGACGCC GCTTCGCGGC 
     3661 GCGGCTTAAC TCAAGCGTTA GATGCACTAA GCACATAATT GCTCACAGCC AAACTATCAG 
     3721 GTCAAGTCTG CTTTTATTAT TTTTAAGCGT GCATAATAAG CCCTACACAA ATTGGGAGAT 
     3781 ATATCATGAA AGGCTGGCTT TTTCTTGTTA TCGCAATAGT TGGCGAAGTA ATCGCAACAT 
     3841 CCGCATTAAA ATCTAGCGAG GGCTTTACTA AGCTGATCCG GTGGATGACC TTTTGAATGA 
     3901 CCTTTAATAG ATTATATTAC TAATTAATTG GGGACCCTAG AGGTCCCCTT TTTTATTTTA 
     3961 AAAATTTTTT CACAAAACGG TTTACAAGCA TACTAGAGGA TCGGCGGCCG CGGATCTGGG 
     4021 CCGCGGGTCA TGGCTGCGCC CCGACACCCG CCAACACCCG CTGACGCGCC CTGACGGGCT 
     4081 TGTCTGCTCC CGGCATCCGC TTACAGACAA GCTGTGACCG TCTCCGGGAG CTGCATGTGT 
     4141 CAGAGGTTTT CACCGTCATC ACCGAAACGC GCGAGGCAGC AGATCAATTC GCGCGCGAAG 
     4201 GCGAAGCGGC ATGCATTTAC GTTGACACCA TCGAATGGTG CAAAACCTTT CGCGGTATGG 
     4261 CATGATAGCG CCCGGAAGAG AGTCAATTCA GGGTGGTGAA TGTGAAACCA GTAACGTTAT 
     4321 ACGATGTCGC AGAGTATGCC GGTGTCTCTT ATCAGACCGT TTCCCGCGTG GTGAACCAGG 
     4381 CCAGCCACGT TTCTGCGAAA ACGCGGGAAA AAGTGGAAGC GGCGATGGCG GAGCTGAATT 
     4441 ACATTCCCAA CCGCGTGGCA CAACAACTGG CGGGCAAACA GTCGTTGCTG ATTGGCGTTG 
     4501 CCACCTCCAG TCTGGCCCTG CACGCGCCGT CGCAAATTGT CGCGGCGATT AAATCTCGCG 
     4561 CCGATCAACT GGGTGCCAGC GTGGTGGTGT CGATGGTAGA ACGAAGCGGC GTCGAAGCCT 
     4621 GTAAAGCGGC GGTGCACAAT CTTCTCGCGC AACGCGTCAG TGGGCTGATC ATTAACTATC 
     4681 CGCTGGATGA CCAGGATGCC ATTGCTGTGG AAGCTGCCTG CACTAATGTT CCGGCGTTAT 
     4741 TTCTTGATGT CTCTGACCAG ACACCCATCA ACAGTATTAT TTTCTCCCAT GAAGACGGTA 
     4801 CGCGACTGGG CGTGGAGCAT CTGGTCGCAT TGGGTCACCA GCAAATCGCG CTGTTAGCGG 
     4861 GCCCATTAAG TTCTGTCTCG GCGCGTCTGC GTCTGGCTGG CTGGCATAAA TATCTCACTC 
     4921 GCAATCAAAT TCAGCCGATA GCGGAACGGG AAGGCGACTG GAGTGCCATG TCCGGTTTTC 
     4981 AACAAACCAT GCAAATGCTG AATGAGGGCA TCGTTCCCAC TGCGATGCTG GTTGCCAACG 
     5041 ATCAGATGGC GCTGGGCGCA ATGCGCGCCA TTACCGAGTC CGGGCTGCGC GTTGGTGCGG 
     5101 ATATCTCGGT AGTGGGATAC GACGATACCG AAGACAGCTC ATGTTATATC CCGCCGTTAA 
     5161 CCACCATCAA ACAGGATTTT CGCCTGCTGG GGCAAACCAG CGTGGACCGC TTGCTGCAAC 
     5221 TCTCTCAGGG CCAGGCGGTG AAGGGCAATC AGCTGTTGCC CGTCTCACTG GTGAAAAGAA 
     5281 AAACCACCCT GGCGCCCAAT ACGCAAACCG CCTCTCCCCG CGCGTTGGCC GATTCATTAA 
     5341 TGCAGCTGGC ACGACAGGTT TCCCGACTGG AAAGCGGGCA GTGAGCGCAA CGCAATTAAT 
     5401 GTAAGTTAGC GCGAATTGAT CTGGTTTGAC AGCTTATCAT CGACTGCACG GTGCACCAAT 
     5461 GCTTCTGGCG TCAGGCAGCC ATCGGAAGCT GTGGTATGGC TGTGCAGGTC GTAAATCACT 
     5521 GCATAATTCG TGTCGCTCAA GGCGCACTCC CGTTCTGGAT AATGTTTTTT GCGCCGACAT 
     5581 CATAACGGTT CTGGCAAATA TTCTGAAATG AGCTGTTGAC AATTAATCAT CCGGCTCGTA 
     5641 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACAGG AAACAGACCA TGGAggagga 
     5701 actagATGGC TTCCATTATT GGTAGCGGCT TTTTGATCAT TGCACCACTG CTGCATTCGG 
     5761 TAATGGGGAA ATGGGCTCTG CTTGGAATAG TGTTGTTGTC CATTCTGGCA TATGCGCTGG 
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     5821 GGTCGGTTAT TCGCTTCAAT ATACGCCATG CAGAACCTGA GCTAGCTAGC AATCAACAAA 
     5881 GCAGTATTGT GACGCTTGAA AAAGCAAGTC AATGGGCGCT TGGTGCGGCA TATGCCATTT 
     5941 CCGTGGCGTT TTATATTAGT TTGTTTGCAG CGTTTGTTTT TGATCGTTTA TCAATCTCTG 
     6001 ATACGACGTA CATCAAACTG TTTACCAGTG GGTTGCTTGT CATCATTACG GTGGTCGCTT 
     6061 GGCTCCGTGG TGCTAGGGGG CTAGAGACCA TTGAGCTATT CGCCGTGACA ATAAAGTTGG 
     6121 CTATTATAGT AGGTGTGCTC GCAGCGCTGG CAACCTACGA CATACAAGTA CAAAGTGCTT 
     6181 GGTTTCAACA TGAAGCGATA CAGGCATTGA GCCATTTTGA AACTGTTAGC ATGCTCGCAG 
     6241 GCATGCTCAT GGTAACGCAA GGGTTCGAGA CAACCCGTTT TATGGGGAAT AACTACACGC 
     6301 CAGAACAGCG CATTAAAGCG AGTCGTTATG CTCAGTGGAT CGCTATTTTT CTCTATGTTG 
     6361 TTTTTATCGG TCTAACGTGT CCTATTTTTC TGGATTTTCC GATCACGGAA TTAAACGAAA 
     6421 CAACGATTAG CTACACCCTA GGGCAAGCAA TATGGGTATT GCCGATTTTA TTACTGGTTG 
     6481 CCGCCACGGC AAGTCAATTA AGTGCAGCAT TAGCCGATAC TATCGGTGGC GGAGGCCTCT 
     6541 TAAAAGAGCT TTTCCATTTA CCTATCTCCC CGCAATTTTA CTACGTTTTA GTCATCGCCA 
     6601 TCGCAGGTAT ATTAGTTTGG TCATCCAACG TATTTGAAAT TATTAATCTC GCTTCAAAAG 
     6661 GGTTTGCACT TTATTACCTG ATCCAAACAA TAATCGCGGT CAAACTCGTG ATGCGTCAAA 
     6721 GCACAGGTCA ACGCATTAGG TCAACAAAAT TACTTGGTCT ATCGGTGATC GTTCTCTGTT 
     6781 TATTCTTTGT GATTGGCTGG TCAATTCCAG CACCTCATAG CTAATAAGGA AAATACCGAT 
     6841 GCTATCAGTA GAAACTACAC CACCAATTGA CCAAATCAAA AACGCGGCTA AGCGCTACGC 
     6901 TATCATTGGT GTTGGAAATC TATTGCAGCG AGATGATGGC GTTGGTGTGC ACGCGGTTCG 
     6961 TGCTATGCAA CCCCTGCTAA AGTCTTATTC AAATGTATCT TGCATTGACG CTGGGACACT 
     7021 GAGCTATGAA CTTTTGGAGT GGGTTGCGAG TTCCGATCAT ACGATAGTCA TCGACGCGGC 
     7081 TTATATGCGC TGTCCGCCTG GCACGGTGAG AGTGTTTGAG AACGAGGCAA TTGCGGATCA 
     7141 GTTTCAGCAA GCGACGACCC ATTCCGTTCA CCAGATCACG TTACGCGACA CATTGTTGAC 
     7201 CAGCCAAACG TTATATTCAA AACCTTCTGC GGTGACGTTA ATTGGCGTAG AGCCGGAGGC 
     7261 GATTGAGTGG GGAACCTCTT TGAGTCCAAA GGTAAATGCA GCGCTATCAT CGATCATGGA 
     7321 TATCGCATTT GCTTGCTTAT CAGGCGACAA CGTTCAGACC TATAAACCGG CAACCCAAAA 
     7381 GGAGGCACGA TGACCGAAGA ACTCATTTTT ATGACATCAA ATGCTGATAA AACGGGCAAC 
     7441 GTAATGCCGC TTTTGCATCA GATACGTCAT GCGTTGTCTC AGTTAATTGA ACGACAAGAA 
     7501 CAAACCACGA TTGATCTGCG ACGATTGCCT TTAAGCGCTA GCGAAGAAGC GCAGTTAGAA 
     7561 GCTTTTCTTG GGCATGGAGA GGTTAAAGCT GATATTCAGG CGCTGGGTGA TACGGTGCTA 
     7621 ATCGAATCAC GCTACGCAGG CGTTTGGCTT GAAATTCACT ATAACGAAGA TGTGGAGATC 
     7681 ATGGGCAAAT ACGTTCATAT CTGTACCTGT CCACCAATCA TAAAATCTCA GCCAGAAGAT 
     7741 ATGGTGTTAT CGCTCAGCAA TATAGTGTCT GACATCCATT CGTTGTCTCA TCAATCTTCT 
     7801 GATGAAACGG CTAAGGAGGA TTGACATGCG AGAGTAGGGA ACTGCCAGGC ATCAAATAAA 
     7861 ACGAAAGGCT CAGTCGAAAG ACTGGGCCTT TCGTTTTATC TGTTGTTTGT CGGTGAACGC 
     7921 TCTCCTGAGT AGGACAAATC CGCCGGGAGC GGATTTGAAC GTTGCGAAGC AACGGCCCGG 
     7981 AGGGTGGCGG GCAGGACGCC CGCCATAAAC TGCCAGGCAT CAAATTAAGC AGAAGGCCAT 
     8041 CCTGACGGAT GGCCTTTTTG CGTTTCTACT ACTAGTTGAC AATTAATCAT CCGGCTCGTA 
     8101 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACATA CTAGAAAGAG GAGAAATACT 
     8161 AGATGGCGCT ACCAACATTA AACAAGCAGT TACAAGCGTC CGGTATCTCA AGACGCACAT 
     8221 TTCTTAAGTT TTGCGCTACA ACGGCGTCTT TACTGGCATT GCCGCAAAGC GCTGTTGCCG 
     8281 ATTTGGCGAC TGCCCTTGGC AATGCGAGAA GACCCTCTGT GATTTGGTTG CCCTTTCAAG 
     8341 AGTGCACAGG GTGTACCGAA GCAATATTGC GCTCTCATGC TCCCACATTG GAAAGCCTTA 
     8401 TTTTCGATCA TATTTCGTTG GATTATCAGC ATACGATAAT GGCTGCTGCG GGAGAGCAAG 
     8461 CTGAAGACGC TAGGCGTGCG GCGATGAACG CGCACAAAGG GCAATATTTG TTGTTGGTTG 
     8521 ATGGTTCGGT TCCGGTGGGT AACCCAGGAT ACTCAACGAT CAGTGGCATG AGTAATGTCG 
     8581 ATATGCTGAG AGAATCGGCA AAAGATGCTG CGGGTATTAT TGCCATCGGT ACCTGCGCGT 
     8641 CTTTTGGCGG GATCCCTAAA GCAAACCCAA ATCCGACGGG GGCAGTGGCA GTAAGCGACA 
     8701 TTATTACAGA CAAGCCAATC GTAAACATTT CAGGCTGTCC GCCACTGCCT ATCGCGATTA 
     8761 CAGCTGTGTT GGTTCATTAC CTGACGTTTA AGCGTTTCCC TGATCTCGAC GAATTACAAC 
     8821 GCCCACTCGC TTTTTTTGGT CAAAGCATCT GTCACAGATG TTATCGACGC CCATTTTTTG 
     8881 AACAACGTAA ATTTGCAAAA TCGTTTGATG ATGAGGGGGC AAAAAATGGG TGGTGTTTGT 
     8941 TCCAACTTGG TTGTAAAGGG CCCCAAACCT TTAACGCATG TGCAACGGTT AAATGGAATC 
     9001 AAGGCACGAG TTTTTGTATC GAATCTGGCC ATCCGTGTCT TGGTTGCTCT GAGCCCGATT 
     9061 TCTGGGATAA AAGCAGCTTT TACCAAGCCT TGGGTCCATG GGAGTGGTAC AAATCCAAAC 
     9121 CCGGCAAAGG TGCACAGAAG CATGCTGGGA AAAACTCACG TAGCGCTTGG TCCCACCCGC 
     9181 AGTTCGAAAA ATAAGATAAT AGGCAAGGCT CATGGCACAT CACCACCACC ATCACGCAGA 
     9241 AAATACAGCA AGTAACAACC GGTTAGTCGT CGATCCTATC ACTCGAATTG AAGGGCATCT 
     9301 TCGAATAGAA GCTGAAATGG ATGGGAATAC CATCAAACAG GCGTTCTCAT CAGGCACGTC 
     9361 TGTTCGGGGA ATTGAACTGA TTTTACAAGG CAGAGATCCG CGTGACGCTT GGGCTTTTGC 
     9421 GCAACGTATC TGTGGCGTCT GCACGCTGGT GCATGGTATG GCATCGGTGC GTGCTGTCGA 
     9481 AGATGCAATT AGAAAAGCTT GGCGGTCAAA CGCAAAATTA GGGGTTGCCA TTGGAAAGCC 
     9541 CTCCATGACA TCTATGCCAA AAGGACCGAT GCAACATGGT AAAAAAGGGC ACCGACAGTC 
     9601 ACGTACTTCA ATAGGCGTAC TGAGTGAAGC AGAAATGGCT ATCCCTCAAA ATGCACAACT 
     9661 GATAAGAAAC ATCATGATTG CAACCCAATA TGTGCATGAT CACGTGATGC ATTTTTATCA 
     9721 CTTGCATGCC CTAGATTGGG TTGACGTTGT TTCTGCACTA GATGCAGATC CAACGAGAAC 
     9781 CGCTACGCTC GCCGGTCAAT TGAGTGATTA TCCTCGTTCA TCGCCGGGAT ATTTCAAAGA 
     9841 TGTGAAGCAA AAAGTCAAAA CGCTGGTTGA GTCTGGGCAG CTAGGGATAT TCAGTAACGC 
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     9901 GTATTGGGGG CATCCTGGCT ATAAACTGCC ACCTGAAGTT AACTTGATGG CATTAGCACA 
     9961 TTATTTAGAT GCGCTAACGT GGCAGCGTGA AGTTGTAAAA GTTCACACCA TATTTGGAGG 
    10021 GAAAAACCCT CATCCTAATT TTGTCGTTGG CGGCGTGCCT TCACCGATTA ATCTCAATGC 
    10081 GTCAACGGGT ATTAACACGA GTCGATTAGT GCAACTACAA GATGCTATCA CGCAAATGAA 
    10141 GAGCTTTGTC GATCAGGTGT ATTACCCCGA TATTGTGGCG ATTGCGGGTT ATTACAAAGA 
    10201 GTGGGGGACA CGAGGGGAAG GGCTGGGTAA CTTTCTTACC TATGGAGACT TACCTATGAC 
    10261 ATCAATGGAT GACCCTGATT CTTTCTTGTT TCCACGAGGT GCAATACTTG GTCGAGACTT 
    10321 GAGTAAAGTG CATGACCTTG ATCTAGATGA TCCCTCTGAA ATTCAAGAAT TCGTCTCTTC 
    10381 CTCCTGGTAT CGATATAGTG GAGGGAACGC AAGTGGTTTA CACCCTTTTA ATGGACAAAC 
    10441 AACACTCGAG TATACTGGTC CGAAACCGCC TTACAAGCAC CTAAATGTAG GGGCTGAATA 
    10501 TTCATGGTTG AAAAGTCCGC GTTGGAAAGG CCATGCGATG GAGGTGGGAC CGCTGGCTCG 
    10561 CGTGCTAATG ATGTATGCTA AAAAAGATGC CGCTGCGCAA GACATCGTTA ATCGATCTCT 
    10621 TTCTATCTTG GATTTAGAGA CCTCTGCACT TTTCTCCACA CTCGGTAGGA CGCTCGCCAG 
    10681 AGCAGTGGAA ACAAAAATTG TGGTTAACCA GCTACAGTCT TGGTATGACC AACTATTGGA 
    10741 TAATATCGCA AAGGGCGATA CCGATACGTT TAACCCTCTG TATTTTGACC CTACCAATTG 
    10801 GCCAATTAAA GGCCAGGGGG TAGGCGTGAT GGAAGCGCCT CGTGGCGCGT TGGGGCATTG 
    10861 GTTGGTCATG CAAAATGGCA AAATTGAGAA TTACCAATGT GTCGTGCCTA CGACATGGAA 
    10921 CGCTGGACCT CGAGATCCCA ACTCACAGGC AGGTGCTTAT GAAGCCGCTC TGCAAGATAA 
    10981 ACATACGCTA CATGATCCTG ACCAACCTTT AGAGATTTTG CGAACACTTC ATAGTTTTGA 
    11041 CCCCTGCTTA GCATGTGCCG TGCACGTAAT GGACGAAACA GGGGAAGAGC GTTTGCGTCT 
    11101 AAAAGTTCGT TAAgatcctc tacgccggac gcatcgtggc cggTCGAGCT CAAGGAGGAA 
    11161 TAACACATGC GAGAGTAGGG AACTGCCAGG CATCAAATAA AACGAAAGGC TCAGTCGAAA 
    11221 GACTGGGCCT TTCGTTTTAT CTGTTGTTTG TCGGTGAACG CTCTCCTGAG TAGGACAAAT 
    11281 CCGCCGGGAG CGGATTTGAA CGTTGCGAAG CAACGGCCCG GAGGGTGGCG GGCAGGACGC 
    11341 CCGCCATAAA CTGCCAGGCA TCAAATTAAG CAGAAGGCCA TCCTGACGGA TGGCCTTTTT 
    11401 GCGTTTCTAC TACTAGTTGA CAATTAATCA TCCGGCTCGT ATAATGTGTG GAATTGTGAG 
    11461 CGGATAACAA TTTCACACAT ACTAGAAAGA GGAGAAATAC TAGATGTGTC TCGCTATCCC 
    11521 CATGAAAGTC ATTGCAATTA AAGGCTTTAA CGCAACGTGT GAAGCGAAAG GTGTCTCTCG 
    11581 CGAGGTGAGT TTACATTTAG TGCAAGGGCT AGAGGTCAAA GTTGGCGACT ATGTGATGGT 
    11641 ACATGTTGGT TATGCTCTCC AAGTGATCAC CTATGATGAA GCGCAGGTGA CATGGGAGAT 
    11701 GCTCGATCAG GTCATTGCTT ACGATGCATG AAATTAGTCT TTGCTATAGC TTGCTTGACA 
    11761 CAGTCGCTGT TCACCAGCGA GCAAACATGA ATAAGTCTGT CAGTCTGGTT CACGTCAAAG 
    11821 TCGGCCCACT GTCAGGTGTT GAGCCTGACT TGCTGCACCA TGCGTTCTTG GCGTGTAGAA 
    11881 CTCACACCAT TGGCGATCAG GCAACGCTTA GAATTGACAC AAGCGCTATC AAGATACGCT 
    11941 GTAAATTGTG TGGCGAATTC AGCCGAGTTT CGGTGAATAG CATCCTATGT GCAAGTTGCG 
    12001 GTGCTTGGCA AACCGACCTC ATTGAGGGCG ATGAATTTAT ATTGCAACGA ATAGAGTTTA 
    12061 TCGCACCTGA CAATTTTACA GAATCAAAGG AGAGAAAACA TGTGCGGTAA CTGTGGTTGC 
    12121 GAAACGCAAG TAAAATCAGA GAAAACTGAC AAGCCATCAG CAAATATCGT TGAGGTTCAC 
    12181 GCAAATTTAA AAAGCAACAA TGACAACCAA GCGATAGCAA ACCGTGCTTT ATTTGACGCA 
    12241 CATAATGTAC TAGTGATTAA TTTGATGTCA TCCCCAGGCA GTGGAAAAAC CAGGCTACTC 
    12301 GAAGAAACGA TACGTGCGCT TAAGTCGCAA TACGCGATGG CGGTGATTGA AGGCGACCTC 
    12361 GAAACTGAAA ATGACGCAAA TAGAATTAGA CGTCATGGTG TGCAGGCGGA GCAAATCGCC 
    12421 ACGGGCCAAG GGTGTCACTT GGACGCCAGT ATGGTGCAAA AGGTACTTGG AAGATTTAGC 
    12481 TTACAAAAAC TAGACGTTTT GTTTATAGAG AATGTTGGCA ATTTGATTTG TCCAGCGTGT 
    12541 TTTGATTTAG GACAGCACTT AAACATTATT TTGCTGTCCG TACCAGAAGG TGATGATAAG 
    12601 CCTGAAAAGT ACCCAGTGAT GTTTCGTGCC GCGGACGTCA TGCTTATTTC TAAGACCGAT 
    12661 TACTTGCAAT TTCACGATGA ATTCAATGTA CCTCGCGCGA TTGAATCATT TCGTAAAGTG 
    12721 GGCAACGATG CGCCCGTTCT CGAAGTGTCT TCATTGAAAA GTCAACATCT AGAGCGTTGG 
    12781 TTTTCTTATT TTACGCACGC CATTACAGCT CATCAGTCTC AGTCGTTACA AAATAGCGGA 
    12841 GTCTAACATG CGAGAGTAGG GAACTGCCAG GCATCAAATA AAACGAAAGG CTCAGTCGAA 
    12901 AGACTGGGCC TTTCGTTTTA TCTGTTGTTT GTCGGTGAAC GCTCTCCTGA GTAGGACAAA 
    12961 TCCGCCGGGA GCGGATTTGA ACGTTGCGAA GCAACGGCCC GGAGGGTGGC GGGCAGGACG 
    13021 CCCGCCATAA ACTGCCAGGC ATCAAATTAA GCAGAAGGCC ATCCTGACGG ATGGCCTTTT 
    13081 TGCGTTTCTA CTACTAGTTG ACAATTAATC ATCCGGCTCG TATAATGTGT GGAATTGTGA 
    13141 GCGGATAACA ATTTCACACA TACTAGAAAG AGGAGAAATA CTAGATGTAC AGTGTTGAAT 
    13201 CGTTGCTAAG AGACATTAAG AATACCTCGC TTTCAAAACC GTTTCGTATT CTTAATGTTT 
    13261 GCGGTGGCCA TGAGCGTGCG ATTACGCGCG CTGGATTTAG AACGTTGTTT CAGCACAATA 
    13321 TTCATCTGAT ACCTGGGCCA GGGTGCCCCG TTTGTATTTG CCCCGAAGAG GATATTGCAT 
    13381 ACGCGATACA CTTAGCCATT AACGAAAATG TCGTTATCGT TAGTTTTGGT GACATGCTCC 
    13441 GCGTCCCAGT CGAACACGAA ATGGGTGGCT GTAGCTCATT GATAGACGCA AAAAATCAAG 
    13501 GGGCCGATAT CCGTCCGATA TCTTCTCCTC AAGAAGCGGT ATCTATAGCA TTGGAAGAAC 
    13561 CTCGTAAGGT TATTGTGTTT TTTGCTGTTG GTTTTGAAAC GACTATGGCA CCGATTGCAG 
    13621 CAACACTGCT TAATGATTTA CCCAATAACT TTAAAGTATT ATTGTCTGGA CGACTTACTT 
    13681 GGCCAGCAGT TGCCCATGTG CTTGAGAGTC AACCGAATAC TTTTGATGCA CTGATTGCGC 
    13741 CAGGCCACGT TGCGACAATT ATGGGTAGTG AAGAATGGCA GTTTGCAATC GACCATCATA 
    13801 ATTTGCCTGT CAGTATTGCT GGTTTTCATC CAGAAAGTTT GCTGTTGTCG CTCCAAACGC 
    13861 TGCTCGGTAA TTGTTCAAAT AAAGTCGTCA CACTGAGTAA CCGCTATCCC GAAGTGGTAA 
    13921 AGCAAAACGG CAATGCAGCA GCTAAAGCAA TAATCAATAA AGCGTTCACT ATCGTTGACG 
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    13981 CACATTGGCG AGGAATTGGT GTTATTCCTG GTTCTGGATT TTCCTTTGCT TCGAGACTAT 
    14041 CGCACCTAGA CGCCACAAAC GATTATGCGC CAGTCGATTT CCCTTCGCAA TGTGCGCAAA 
    14101 ACGTTCCTGA AACCACATCG CCCTGTGAAA AAGTGATCCT CGGAAAAATG GCACCTGATG 
    14161 CGTGCCCGTT TTTTGGTCAG GAATGCAAAC CAGCATCCCC TAAAGGCGCA TGTATGGTGT 
    14221 CTGATGAGGG GGCTTGCCGA ATTTGGTATA GCTCTGGTGA GCGCTCGATA ACAAATGTTA 
    14281 TCAAAAAGGG GAATACGCTA AAGGTGGAGA TGAAGTGATG ACAACTGCCC GCACATATGT 
    14341 TGCCAATACG AATAAGAGTA AAACTATCGC CTATGAGTTG AACATTACTG GAGTCATCCA 
    14401 GGGGGTTGGG TTCAGACCGT TAGTTTACTG CTTAGCGTAT GAAAAAAGTA TTGTTGGTTG 
    14461 GGTACAAAAC GACTGTGGAT GTGTGCGAAT ACACGCTGAA GGCACTGAGC TAGACGTTGA 
    14521 ACAATTTGTA TTCGACTTAC TGAACAATGG GTCGCTAGTT TCCATATCCT TGCTGGAAAA 
    14581 AAAGCAGGTT AAACTGAGTA ATGTAGACTC GTTCACGATA AAAGAAAGCG GTCATGATAT 
    14641 AGCGTGCGGG GCGATATCAA TCCCCAAAGA TGTCTATTTG TGTGGAGCGT GTAAAGCTGA 
    14701 GTTACTGTCA AATACTAACC GACGTGGCAC CTATAGCTTT ATCGCTTGCA GTAAATGTGG 
    14761 TCCACGATTT TCTATGCTGC GAGCAATGCC ATACGACAGA AAGAACATGA GTATGTCAGC 
    14821 ATTTCCAATG TGTGAGTTAT GTCGTAAAGA ATATCAATCG CCAACTGATA GGCGCTTTCA 
    14881 TGCTCAACCA ATAAGCTGTC GCGTATGCGG GCCTGAAGTA TTTTGTTCAA CTGTCGGCGG 
    14941 GCGCGTGGTC TCGCAAGGCG ATGTTGATGT TGTAGCAACG GTTGTCGCGT ATTTGAATCA 
    15001 AGGCAAAATT GTCGCGTTAA AAAGTATAGG CGGTTATCAC TTGCTCTGTG ACGCACAAAG 
    15061 CACTGAAGCG GTAGACCTTT TACGCCAGCG TAAAAATAGA CCAGATAAAC CTTTCGCGGT 
    15121 CATGCTCCCA GAGCCTCGTG CAGACGAAAC AAGTGAGGAT TGGTTAGATA AATGCGTTGC 
    15181 TGTAGACAGT CATCAAAGAG CGCTCTTACT AAGCCCCGTG CGACCCATTT TACTTGCAAA 
    15241 AAAGCAATCG AATGTACCCA TTGCAGATAA CGTAGCGCCC ATGCTTCGTG ATTTGGGGGT 
    15301 GATGTTGCCG TGCAGCGGAC TGCATTTACT CATTATGCAG CAATTCAATC GCCCCATGGT 
    15361 GGCTACGTCA GGAAATATTT ACGGTGAACC GATGGTCACA TCGACGTCAT CGGCACAGCA 
    15421 ACACCTTTCG ATGTTGGCAG ACATCTTCGT GCACCATAAT CGAGACATTT TTCACAAACT 
    15481 GGATGATTCT GTGCTGCGAA CGCTTAAGTC AGGCACCATT CCAATTCGCC TGGGGCGGGG 
    15541 TATAAGTCCG ATAGAATTAT CATTGCCATA TACTGTGCAG GAACCAATGC TTGCTGTTGG 
    15601 CGCGAATCAG AAAAATACAG TCGCAATAGC TTTGAACAAT CGACTTATCG TAACACCGCA 
    15661 TATTGGCGAC CTCGATTCTC CGATAATGCA AGCGCACTTT GAAAAATGTA TCAGTGACTT 
    15721 TCAAGCTCTC TATCATGTTC ATCCACAGCG TATTCTTTGC GATAGCCATC CTGGCTATAT 
    15781 CAGTTCCCGT TGGGCCAAAG GCAGTGAACT ACCGACTACT AAAGTTTTAC ATCACCACGC 
    15841 TCATGCATCA GCGTGGGCAT TAGCTGCTGA AATATCGACA CCAAGCTTGG TTTTCGTGTG 
    15901 GGATGGAACG GGATTAGGCG AGAATGGCGA GATGTGGGGA GGGGAAGTTT TTTGTGGGAC 
    15961 GCCGGGCAAT TGGAAACGTG TTGCCTCATT AGCGCCTATG AAGTTGCAAG GCGGCAACAA 
    16021 GGTTCCAAAT CAACCATGGC GAAGTGCAGC ATCACTAGTG TGGGGTACTA ATTTCACCGG 
    16081 CATTGATTTT AAACCATTTG ATCCACAACA ATTAAGCTAC AACGCATGGC AAAACGAACT 
    16141 CAATTGTCAT GTTAGTAGTT CAATGGGAAG ACTGTTCGAC GCGGCGGCAT TTGCCTGCTG 
    16201 TGAACAGAGC GAAGTCTCTT ATGAAGGGCA GGCGCCGATG ATGTTGGAAA GCGTTGCGTC 
    16261 GACGCCCTCT AAGGTTATGC CGTTAACGTT GGTCCAGAAA AACGACGAAT TTATTCAAAT 
    16321 GGATTGGCGA ACACTGGTAC CGGAACTATT TGATTTCAAA GTGTCTCCTC AAACTCGTGC 
    16381 TGCAAATTTC CACGCTTCGT TAATTGAAAC GGTATGGGAG GTAACCCTAC ATTGCCGTAA 
    16441 AAAGTTTAAT TTTGACCACA TTGGATTGGC AGGAGGCGTC TTCCAAAATC GCATTTTGTG 
    16501 TGACGGTATA TCACAACGGT TTTTACAATC AGACATTCCT GTGGTTATTC CAAGTAGTTT 
    16561 GCCATTAAAC GATGCCGCAA TAAGTGTTGG GCAAATCCAC GAATACTGTT CACGGAGGTC 
    16621 ATAATGAAAA GCGCAGAGGG CAATAATCAT TCATCATCAG AGCCGTTGGG CACGGAATCT 
    16681 ATTCAATTAG CTCAGGGGAA CGGCGGAACA CTGACAAAAA GACTCATTGA TCATGTTTTT 
    16741 AAAAATAAAG CGAACAAAGA TCTAGATCTG CTTCATGATG CCGCCACAGT AACTTTTGAT 
    16801 GGTCCTTATC TGAGTATAAC AACGGATAGC TTCGTTGTAT CCCCCCCAAC ATTTCCAGGC 
    16861 GGCAATGTAG GCGCGTTGAG TGTTTACGGT ACCGTCAATG ATTTAGCAGT CGTTGGGGCA 
    16921 ACACCACGGT ACATCAGTAC TGCATTTATT ATTGAAGAAG GCTTTTCCCT TTCAACATTG 
    16981 AAACAAATCG TTAATGGAAT GCATCAAGCT GCCGAAGAAA CGAAGGTCGC CATTGTAACA 
    17041 GGTGATACGA AAGTTGTCCC GAAAGGCAGT GGTGGCGGCG TTTTTATCAA TACAACGGGT 
    17101 GTTGGAGACA GCCGAGATGC GCCGATTTGG GATACCAGTC TTATAAAGGC AGGCGATCAT 
    17161 GTACTGGTTA GTGGTTCTGT AGGTGATCAC GGTGCGTGTG TCCTGCTTGC TCGCGAGGAC 
    17221 TATGGTTTGC AAGGTCAGCT AAAGTCTGAT TGTGGAAGCG TTGTTCCTCT TATTGATCCA 
    17281 ATCAAGCATT TGGAAGGTGT TCGTTTTGTG CGTGACCCAA CTCGTGGAGG GTTGTCAGTA 
    17341 TTACTCCATG ACGTTGCTAA TGAAACAGGC TTCGATATCG AGTTAATTGA AAATAATATT 
    17401 CCGGTGCGAC CTGAAGTGGC AAGCGTGTGT GAAATATTAG GCTTTGATCC GTTTGTTTTA 
    17461 GCGTGTGAGG GACGCATTGT TGCTGTTGTT GCCCCTGACA TAAGCGGTAA GGTGCTAGAA 
    17521 CACTGGCGGA GCATTCGAAA CGGGGAGCAG GCCGAACACA TTGGTGTAAT AGTAAAAAAC 
    17581 ACCGAATCAA AAGGGCGCGT GACCATTGTT ACGCCAATGG GAGGAAGACG TTTCATGAAT 
    17641 GAACTCGAAG ATGAGCCGCT TCCAAGGATC TGCTGAGATC CTCTAGAGTC GACCTGCAGG 
    17701 CATGCAAGCT TGGCTGTTTT GGCGGATGAG AGAAGATTTT CAGCCTGATA CAGATTAAAT 
    17761 CAGAACGCAG AAGCGGTCTG ATAAAACAGA ATTTGCCTGG CGGCAGTAGC GCGGTGGTCC 
    17821 CACCTGACCC CATGCCGAAC TCAGAAGTGA AACGCCGTAG CGCCGATGGT AGTGTGGGGT 
    17881 CTCCCCATGC GAGAGTAGGG AACTGCCAGG CATCAAATAA AACGAAAGGC TCAGTCGAAA 
    17941 GACTGGGCCT TTCGTTTTAT CTGTTGTTTG TCGGTGAACG CTCTCCTGAG TAGGACAAAT 
    18001 CCGCCGGGAG CGGATTTGAA CGTTGCGAAG CAACGGCCCG GAGGGTGGCG GGCAGGACGC 
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    18061 CCGCCATAAA CTGCCAGGCA TCAAATTAAG CAGAAGGCCA TCCTGACGGA TGGCCTTTTT 
    18121 GCGTTTCTAC AAACTCTTTT GTTTATTTTT CTAAATACAT TCAAATATGT ATCCGCTCAT 
    18181 GGCGGCCCAG ATCCCCGGGT ACCGAGCTCG AATTTCGAGC TTCTGGAGCA GGAAGATGTC 
    18241 GCGGGCATTA GCACCAGCGG TCTGCCAAGC CTCCGCCAGC CGTTGGGTCC CTTCCGCTTG 
    18301 AGCTTTTCCA TCTTCGACGA TACGGGCGGC GGCCCCCCGC GCTTCCGCGA TCGCCCGTTT 
    18361 ACAAGCTGCC TCAGCTGGGG CGATCACATC GGCTTGAAGT TGCTGCTGCA CCTGTTTGAT 
    18421 CCGCTCCTGC TGCACAGGGA GTTCTGCTTG GCTACGAGCG ACTTCGGTAG CAATGTCCGC 
    18481 TTCAGCTTCG GCCACCACCG CTTCGCGCCG CGTCAACGCA TCCTGAATCC GGCGCTCGGC 
    18541 CTCGGCTTGG GCGATCGCTA CATCGCGATC GATCCGACGC AGGGCCGTGA TCTTGTCATT 
    18601 TTCGGCCGTT TGGATCGCAG AGGCAGCCTG GGCATCGGCT TCAGCAATTC GGGCATCTCG 
    18661 CTGCAGATCA GCCCGCTGCT TGCGTCCACT AGCCGAGAGA TAACCGACCT CATCGGAAAT 
    18721 GTTCTGGACT TGCAGCGTAT CGAGGACTAG ACCCAGCTGC TCAAGGTCAT CCTCCGCCTC 
    18781 TTCCAGCAGA CTTTTGGCAA AGGCAATTTT GTCCTCGTTG ATCTGCTCCG GCGTGAGGCT 
    18841 GGCTAAAACA CCACGCAAGT TGCCTTCGAG GGTCTCCTTG GCAATTTGCT CGATTTCCTT 
    18901 ACGGTTTTTG CCAAGCAGCC GCTCGATCGC GTTGTGGATG GTCGGTTCTT CCCCAGCAAT 
    18961 CTTGATATTG GCAACGCCTT CAACAGTCAG GGGAATGCCG CCCTTGGAGA AGGCATTGGA 
    19021 AACGCGCAAC TCAATGATCA TGTTGGTCAG ATCCATGCGG AGCGCTTTTT CCAGCAGAGG 
    19081 TACCCGCAGG CTGCTGCCGC CCTTGACCAA GCGATAGCCA ACTCGGCGGC CATCACTACT 
    19141 GCGGCGACTA CTGCCAGCAA AGATCAAAAT TTCACTGGGT TGGCAGATGT AGTAGAGATT 
    19201 GCGCAGGACT AAGCTGCCAG CCCCGGCGAC TCACCAGTCA CAGAAAAGCA TCTTACGGAT 
    19261 GGCATGACAG TAAGAGAATT ATGCAGTGCT GCCATAACCA TGAGTGATAA CACTGCGGCC 
    19321 AACTTACTTC TGACAACGAT CGGAGGACCG AAGGAGCTAA CCGCTTTTTT GCACAACATG 
    19381 GGGGATCATG TAACTCGCCT TGATCGTTGG GAACCGGAGC TGAATGAAGC CATACCAAAC 
    19441 GACGAGCGTG ACACCACGAT GCCTGCAGCA ATGGCAACAA CGTTGCGCAA ACTATTAACT 
    19501 GGCGAACTAC TTACTCTAGC TTCCCGGCAA CAATTAATAG ACTGGATGGA GGCGGATAAA 
    19561 GTTGCAGGAC CACTTCTGCG CTCGGCCCTT CCGGCTGGCT GGTTTATTGC TGATAAATCT 
    19621 GGAGCCGGTG AGCGTGGGTC TCGCGGTATC ATTGCAGCAC TGGGGCCAGA TGGTAAGCCC 
    19681 TCCCGTATCG TAGTTATCTA CACGACGGGG AGTCAGGCAA CTATGGATGA ACGAAATAGA 
    19741 CAGATCGCTG AGATAGGTGC CTCACTGATT AAGCATTGGT AACTGTCAGA CCAAGTTTAC 
    19801 TCATATATAC TTTAGATTGA TTTAAAACTT CATTTTTAAT TTAAAAGGAT CTAGGTGAAG 
    19861 ATCCTTTTTG ATAATCTCAT GACCAAAATC CCTTAACGTG AGTTTTCGTT CCACTGAGCG 
    19921 TCAGACCCCG TAGAAAAGAT CAAAGGATCT TC 
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CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        11690..11752 
                     /label=PTRC 
     CDS             11795..12004 
                     /cds_type=ORF 
                     /label=hypC 
     CDS             11988..12383 
                     /cds_type=ORF 
                     /label=hypA 
     CDS             12373..13119 
                     /cds_type=ORF 
                     /label=hypB 
     terminator      complement(13120..13370) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
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                     /label=rrnBt 
     promoter        13371..13433 
                     /label=PTRC 
     CDS             13458..14591 
                     /cds_type=ORF 
                     /label=hypD 
     CDS             14591..16897 
                     /cds_type=ORF 
                     /label=hypF 
     CDS             16897..17949 
                     /cds_type=ORF 
                     /label=hypE 
     terminator      complement(18159..18409) 
                     /label=rrnBt 
     Region          18489..19501 
                     /label=NSI-dn 
ORIGIN 
        1 TTGAGATCCT TTTTTTCTGC GCGTAATCTG CTGCTTGCAA ACAAAAAAAC CACCGCTACC 
       61 AGCGGTGGTT TGTTTGCCGG ATCAAGAGCT ACCAACTCTT TTTCCGAAGG TAACTGGCTT 
      121 CAGCAGAGCG CAGATACCAA ATACTGTCCT TCTAGTGTAG CCGTAGTTAG GCCACCACTT 
      181 CAAGAACTCT GTAGCACCGC CTACATACCT CGCTCTGCTA ATCCTGTTAC CAGTGGCTGC 
      241 TGCCAGTGGC GATAAGTCGT GTCTTACCGG GTTGGACTCA AGACGATAGT TACCGGATAA 
      301 GGCGCAGCGG TCGGGCTGAA CGGGGGGTTC GTGCACACAG CCCAGCTTGG AGCGAACGAC 
      361 CTACACCGAA CTGAGATACC TACAGCGTGA GCTATGAGAA AGCGCCACGC TTCCCGAAGG 
      421 GAGAAAGGCG GACAGGTATC CGGTAAGCGG CAGGGTCGGA ACAGGAGAGC GCACGAGGGA 
      481 GCTTCCAGGG GGAAACGCCT GGTATCTTTA TAGTCCTGTC GGGTTTCGCC ACCTCTGACT 
      541 TGAGCGTCGA TTTTTGTGAT GCTCGTCAGG GGGGCGGAGC CTATGGAAAA ACGCCAGCAA 
      601 CGCGGCCTTT TTACGGTTCC TGGCCTTTTG CTGGCCTTTT GCTCACATGT TCTTTCCTGC 
      661 GTTATCCCCT GATTCTGTGG ATAACCGTAT TACCGCCTTT GAGTGAGCTG ATACCGCTCG 
      721 CCGCAGCCGA ACGACCGAGC GCAGCGAGTC AGTGAGCGAG GAAGCGGAAG AGCGCCTGAT 
      781 GCGGTATTTT CTCCTTACGC ATCTGTGCGG TATTTCACAC CGCATATGGT GCACTCTCAG 
      841 TACAATCTGC TCTGATGCCG CATAGTTAAG CCAGTATACA CTCCGCTATC GCTACGTGAC 
      901 TGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
      961 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
     1021 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGGATA TCCGGCAGCC GGCGGAGCGC 
     1081 TGCTTTCTTG GCAAGCGGTC GCCAGCCCCA ACGCCAGGGC TGCCAGCCCG AAACAGCGGG 
     1141 GCAAGGCAGC TTGGAAGGGC GATCGCAGCA CGGGCATGGC AATGTCTCTC TGAAGGAATG 
     1201 CAGACCTTAT TCGTACAGCC AGGGTTGAAT CGTGGGGGTC CAATCACTTA GCTCTGCTGG 
     1261 GCTAAACCAG AGAGCAATTT CCTGTTGTGC TGTTTCGATT GCATCCGAGC CATGGATGAT 
     1321 GTTGCGGCCA ATATTGACAC CAAAATCACC ACGGATGGTG CCCGGTTCTG CCGTCAGCGG 
     1381 ATTGGTAGCG CCGATCAACT TGCGAGCAGC CGCCACAACG CCTTCGCCTT CCAAGACGAT 
     1441 CGCCACGATC GGCCCAGAGG TGATGAACTC GACGAGGCCA TTGAAGAAGG GGCGCTCGCG 
     1501 GTGGACAGCA TAGTGCTGTT CGGCCAGCTC GCGACTGGGC TTCAGCTGCT TTAGGCCCAC 
     1561 CAGTTTGAAG CCTTTTTGCT CAAAGCGGCC GATGATCGTA CCGACCAAAC CCCGCTGAAC 
     1621 GCCATCGGGC TTGATGGCAA TAAATGTGCG TTCCACAGAC ATCTAGATAG TCCTCAAGAC 
     1681 GAGGCAAGCA TTGAGCTTGC CTTCCTATGG TTCGGGATCA CTGGGATTCT TGACAAGCGA 
     1741 TCGCGGTCAC ATCGCTATCT CTTAGGACTT CGCAGCGGGC GAGTCGGATT GACCCGGTAG 
     1801 GGATTTCGCC AGATCAATGC CCGTGGTTTG TTTCAGCTTC TCCAGCAAGC TAGCGATTTG 
     1861 GGTAGCGCTG CCTTCCCCTT CGCCAATCAC AGTGATCGAC TCCACGTCGA TATCTGGCAC 
     1921 GGTGCCTGAA AGCGTGACGA GCAGGGACTC GAAGCTTGCA TGCCTGCAGG TCGACTCTAG 
     1981 AGCTTTATGC TTGTAAACCG TTTTGTGAAA AAATTTTTAA AATAAAAAAG GGGACCTCTA 
     2041 GGGTCCCCAA TTAATTAGTA ATATAATCTA TTAAAGGTCA TTCAAAAGGT CATCCACCGG 
     2101 ATCAATTCCC CTGCTCGCGC AGGCTGGGTG CCAAGCTCTC GGGTAACATC AAGGCCCGAT 
     2161 CCTTGGAGCC CTTGCCCTCC CGCACGATGA TCGTGCCGTG ATCGAAATCC AGATCCTTGA 
     2221 CCCGCAGTTG CAAACCCTCA CTGATCCGCA TGCCCGTTCC ATACAGAAGC TGGGCGAACA 
     2281 AACGATGCTC GCCTTCCAGA AAACCGAGGA TGCGAACCAC TTCATCCGGG GTCAGCACCA 
     2341 CCGGCAAGCG CCGCGACGGC CGAGGTCTTC CGATCTCCTG AAGCCAGGGC AGATCCGTGC 
     2401 ACAGCACCTT GCCGTAGAAG AACAGCAAGG CCGCCAATGC CTGACGATGC GTGGAGACCG 
     2461 AAACCTTGCG CTCGTTCGCC AGCCAGGACA GAAATGCCTC GACTTCGCTG CTGCCCAAGG 
     2521 TTGCCGGGTG ACGCACACCG TGGAAACGGA TGAAGGCACG AACCCAGTGG ACATAAGCCT 
     2581 GTTCGGTTCG TAAGCTGTAA TGCAAGTAGC GTATGCGCTC ACGCAACTGG TCCAGAACCT 
     2641 TGACCGAACG CAGCGGTGGT AACGGCGCAG TGGCGGTTTT CATGGCTTGT TATGACTGTT 
     2701 TTTTTGGGGT ACAGTCTATG CCTCGGGCAT CCAAGCAGCA AGCGCGTTAC GCCGTGGGTC 
     2761 GATGTTTGAT GTTATGGAGC AGCAACGATG TTACGCAGCA GGGCAGTCGC CCTAAAACAA 
     2821 AGTTAAACAT CATGAGGGAA GCGGTGATCG CCGAAGTATC GACTCAACTA TCAGAGGTAG 
     2881 TTGGCGTCAT CGAGCGCCAT CTCGAACCGA CGTTGCTGGC CGTACATTTG TACGGCTCCG 
     2941 CAGTGGATGG CGGCCTGAAG CCACACAGTG ATATTGATTT GCTGGTTACG GTGACCGTAA 
     3001 GGCTTGATGA AACAACGCGG CGAGCTTTGA TCAACGACTT TTGGAAACTT CGGCTTCCCC 
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     3061 TGGAGAGAGC GAGATTCTCC GCGCTGTAGA AGTCACCATT GTTGTGCACG ACGACATCAT 
     3121 TCCGTGGCGT TATCCAGCTA AGCGCGAACT GCAATTTGGA GAATGGCAGC GCAATGACAT 
     3181 TCTTGCAGGT ATCTTCGAGC CAGCCACGAT CGACATTGAT CTGGCTATCT TGCTGACAAA 
     3241 AGCAAGAGAA CATAGCGTTG CCTTGGTAGG TCCAGCGGCG GAGGAACTCT TTGATCCGGT 
     3301 TCCTGAACAG GATCTATTTG AGGCGCTAAA TGAAACCTTA ACGCTATGGA ACTCGCCGCC 
     3361 CGACTGGGCT GGCGATGAGC GAAATGTAGT GCTTACGTTG TCCCGCATTT GGTACAGCGC 
     3421 AGTAACCGGC AAAATCGCGC CGAAGGATGT CGCTGCCGAC TGGGCAATGG AGCGCCTGCC 
     3481 GGCCCAGTAT CAGCCCGTCA TACTTGAAGC TAGACAGGCT TATCTTGGAC AAGAAGAAGA 
     3541 TCGCTTGGCC TCGCGCGCAG ATCAGTTGGA AGAATTTGTC CACTACGTGA AAGGCGAGAT 
     3601 CACCAAGGTA GTCGGCAAAT AATGTCTAAC AATTCGTTCA AGCCGACGCC GCTTCGCGGC 
     3661 GCGGCTTAAC TCAAGCGTTA GATGCACTAA GCACATAATT GCTCACAGCC AAACTATCAG 
     3721 GTCAAGTCTG CTTTTATTAT TTTTAAGCGT GCATAATAAG CCCTACACAA ATTGGGAGAT 
     3781 ATATCATGAA AGGCTGGCTT TTTCTTGTTA TCGCAATAGT TGGCGAAGTA ATCGCAACAT 
     3841 CCGCATTAAA ATCTAGCGAG GGCTTTACTA AGCTGATCCG GTGGATGACC TTTTGAATGA 
     3901 CCTTTAATAG ATTATATTAC TAATTAATTG GGGACCCTAG AGGTCCCCTT TTTTATTTTA 
     3961 AAAATTTTTT CACAAAACGG TTTACAAGCA TACTAGAGGA TCGGCGGCCG CGGATCTGGG 
     4021 CCGCGGGTCA TGGCTGCGCC CCGACACCCG CCAACACCCG CTGACGCGCC CTGACGGGCT 
     4081 TGTCTGCTCC CGGCATCCGC TTACAGACAA GCTGTGACCG TCTCCGGGAG CTGCATGTGT 
     4141 CAGAGGTTTT CACCGTCATC ACCGAAACGC GCGAGGCAGC AGATCAATTC GCGCGCGAAG 
     4201 GCGAAGCGGC ATGCATTTAC GTTGACACCA TCGAATGGTG CAAAACCTTT CGCGGTATGG 
     4261 CATGATAGCG CCCGGAAGAG AGTCAATTCA GGGTGGTGAA TGTGAAACCA GTAACGTTAT 
     4321 ACGATGTCGC AGAGTATGCC GGTGTCTCTT ATCAGACCGT TTCCCGCGTG GTGAACCAGG 
     4381 CCAGCCACGT TTCTGCGAAA ACGCGGGAAA AAGTGGAAGC GGCGATGGCG GAGCTGAATT 
     4441 ACATTCCCAA CCGCGTGGCA CAACAACTGG CGGGCAAACA GTCGTTGCTG ATTGGCGTTG 
     4501 CCACCTCCAG TCTGGCCCTG CACGCGCCGT CGCAAATTGT CGCGGCGATT AAATCTCGCG 
     4561 CCGATCAACT GGGTGCCAGC GTGGTGGTGT CGATGGTAGA ACGAAGCGGC GTCGAAGCCT 
     4621 GTAAAGCGGC GGTGCACAAT CTTCTCGCGC AACGCGTCAG TGGGCTGATC ATTAACTATC 
     4681 CGCTGGATGA CCAGGATGCC ATTGCTGTGG AAGCTGCCTG CACTAATGTT CCGGCGTTAT 
     4741 TTCTTGATGT CTCTGACCAG ACACCCATCA ACAGTATTAT TTTCTCCCAT GAAGACGGTA 
     4801 CGCGACTGGG CGTGGAGCAT CTGGTCGCAT TGGGTCACCA GCAAATCGCG CTGTTAGCGG 
     4861 GCCCATTAAG TTCTGTCTCG GCGCGTCTGC GTCTGGCTGG CTGGCATAAA TATCTCACTC 
     4921 GCAATCAAAT TCAGCCGATA GCGGAACGGG AAGGCGACTG GAGTGCCATG TCCGGTTTTC 
     4981 AACAAACCAT GCAAATGCTG AATGAGGGCA TCGTTCCCAC TGCGATGCTG GTTGCCAACG 
     5041 ATCAGATGGC GCTGGGCGCA ATGCGCGCCA TTACCGAGTC CGGGCTGCGC GTTGGTGCGG 
     5101 ATATCTCGGT AGTGGGATAC GACGATACCG AAGACAGCTC ATGTTATATC CCGCCGTTAA 
     5161 CCACCATCAA ACAGGATTTT CGCCTGCTGG GGCAAACCAG CGTGGACCGC TTGCTGCAAC 
     5221 TCTCTCAGGG CCAGGCGGTG AAGGGCAATC AGCTGTTGCC CGTCTCACTG GTGAAAAGAA 
     5281 AAACCACCCT GGCGCCCAAT ACGCAAACCG CCTCTCCCCG CGCGTTGGCC GATTCATTAA 
     5341 TGCAGCTGGC ACGACAGGTT TCCCGACTGG AAAGCGGGCA GTGAGCGCAA CGCAATTAAT 
     5401 GTAAGTTAGC GCGAATTGAT CTGGTTTGAC AGCTTATCAT CGACTGCACG GTGCACCAAT 
     5461 GCTTCTGGCG TCAGGCAGCC ATCGGAAGCT GTGGTATGGC TGTGCAGGTC GTAAATCACT 
     5521 GCATAATTCG TGTCGCTCAA GGCGCACTCC CGTTCTGGAT AATGTTTTTT GCGCCGACAT 
     5581 CATAACGGTT CTGGCAAATA TTCTGAAATG AGCTGTTGAC AATTAATCAT CCGGCTCGTA 
     5641 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACAGG AAACAGACCA TGGAggagga 
     5701 actagATGGC TTCCATTATT GGTAGCGGCT TTTTGATCAT TGCACCACTG CTGCATTCGG 
     5761 TAATGGGGAA ATGGGCTCTG CTTGGAATAG TGTTGTTGTC CATTCTGGCA TATGCGCTGG 
     5821 GGTCGGTTAT TCGCTTCAAT ATACGCCATG CAGAACCTGA GCTAGCTAGC AATCAACAAA 
     5881 GCAGTATTGT GACGCTTGAA AAAGCAAGTC AATGGGCGCT TGGTGCGGCA TATGCCATTT 
     5941 CCGTGGCGTT TTATATTAGT TTGTTTGCAG CGTTTGTTTT TGATCGTTTA TCAATCTCTG 
     6001 ATACGACGTA CATCAAACTG TTTACCAGTG GGTTGCTTGT CATCATTACG GTGGTCGCTT 
     6061 GGCTCCGTGG TGCTAGGGGG CTAGAGACCA TTGAGCTATT CGCCGTGACA ATAAAGTTGG 
     6121 CTATTATAGT AGGTGTGCTC GCAGCGCTGG CAACCTACGA CATACAAGTA CAAAGTGCTT 
     6181 GGTTTCAACA TGAAGCGATA CAGGCATTGA GCCATTTTGA AACTGTTAGC ATGCTCGCAG 
     6241 GCATGCTCAT GGTAACGCAA GGGTTCGAGA CAACCCGTTT TATGGGGAAT AACTACACGC 
     6301 CAGAACAGCG CATTAAAGCG AGTCGTTATG CTCAGTGGAT CGCTATTTTT CTCTATGTTG 
     6361 TTTTTATCGG TCTAACGTGT CCTATTTTTC TGGATTTTCC GATCACGGAA TTAAACGAAA 
     6421 CAACGATTAG CTACACCCTA GGGCAAGCAA TATGGGTATT GCCGATTTTA TTACTGGTTG 
     6481 CCGCCACGGC AAGTCAATTA AGTGCAGCAT TAGCCGATAC TATCGGTGGC GGAGGCCTCT 
     6541 TAAAAGAGCT TTTCCATTTA CCTATCTCCC CGCAATTTTA CTACGTTTTA GTCATCGCCA 
     6601 TCGCAGGTAT ATTAGTTTGG TCATCCAACG TATTTGAAAT TATTAATCTC GCTTCAAAAG 
     6661 GGTTTGCACT TTATTACCTG ATCCAAACAA TAATCGCGGT CAAACTCGTG ATGCGTCAAA 
     6721 GCACAGGTCA ACGCATTAGG TCAACAAAAT TACTTGGTCT ATCGGTGATC GTTCTCTGTT 
     6781 TATTCTTTGT GATTGGCTGG TCAATTCCAG CACCTCATAG CTAATAAGGA AAATACCGAT 
     6841 GCTATCAGTA GAAACTACAC CACCAATTGA CCAAATCAAA AACGCGGCTA AGCGCTACGC 
     6901 TATCATTGGT GTTGGAAATC TATTGCAGCG AGATGATGGC GTTGGTGTGC ACGCGGTTCG 
     6961 TGCTATGCAA CCCCTGCTAA AGTCTTATTC AAATGTATCT TGCATTGACG CTGGGACACT 
     7021 GAGCTATGAA CTTTTGGAGT GGGTTGCGAG TTCCGATCAT ACGATAGTCA TCGACGCGGC 
     7081 TTATATGCGC TGTCCGCCTG GCACGGTGAG AGTGTTTGAG AACGAGGCAA TTGCGGATCA 
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     7141 GTTTCAGCAA GCGACGACCC ATTCCGTTCA CCAGATCACG TTACGCGACA CATTGTTGAC 
     7201 CAGCCAAACG TTATATTCAA AACCTTCTGC GGTGACGTTA ATTGGCGTAG AGCCGGAGGC 
     7261 GATTGAGTGG GGAACCTCTT TGAGTCCAAA GGTAAATGCA GCGCTATCAT CGATCATGGA 
     7321 TATCGCATTT GCTTGCTTAT CAGGCGACAA CGTTCAGACC TATAAACCGG CAACCCAAAA 
     7381 GGAGGCACGA TGACCGAAGA ACTCATTTTT ATGACATCAA ATGCTGATAA AACGGGCAAC 
     7441 GTAATGCCGC TTTTGCATCA GATACGTCAT GCGTTGTCTC AGTTAATTGA ACGACAAGAA 
     7501 CAAACCACGA TTGATCTGCG ACGATTGCCT TTAAGCGCTA GCGAAGAAGC GCAGTTAGAA 
     7561 GCTTTTCTTG GGCATGGAGA GGTTAAAGCT GATATTCAGG CGCTGGGTGA TACGGTGCTA 
     7621 ATCGAATCAC GCTACGCAGG CGTTTGGCTT GAAATTCACT ATAACGAAGA TGTGGAGATC 
     7681 ATGGGCAAAT ACGTTCATAT CTGTACCTGT CCACCAATCA TAAAATCTCA GCCAGAAGAT 
     7741 ATGGTGTTAT CGCTCAGCAA TATAGTGTCT GACATCCATT CGTTGTCTCA TCAATCTTCT 
     7801 GATGAAACGG CTAAGGAGGA TTGACATGCG AGAGTAGGGA ACTGCCAGGC ATCAAATAAA 
     7861 ACGAAAGGCT CAGTCGAAAG ACTGGGCCTT TCGTTTTATC TGTTGTTTGT CGGTGAACGC 
     7921 TCTCCTGAGT AGGACAAATC CGCCGGGAGC GGATTTGAAC GTTGCGAAGC AACGGCCCGG 
     7981 AGGGTGGCGG GCAGGACGCC CGCCATAAAC TGCCAGGCAT CAAATTAAGC AGAAGGCCAT 
     8041 CCTGACGGAT GGCCTTTTTG CGTTTCTACT ACTAGTTGAC AATTAATCAT CCGGCTCGTA 
     8101 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACATA CTAGAAAGAG GAGAAATACT 
     8161 AGATGGCGCT ACCAACATTA AACAAGCAGT TACAAGCGTC CGGTATCTCA AGACGCACAT 
     8221 TTCTTAAGTT TTGCGCTACA ACGGCGTCTT TACTGGCATT GCCGCAAAGC GCTGTTGCCG 
     8281 ATTTGGCGAC TGCCCTTGGC AATGCGAGAA GACCCTCTGT GATTTGGTTG CCCTTTCAAG 
     8341 AGTGCACAGG GTGTACCGAA GCAATATTGC GCTCTCATGC TCCCACATTG GAAAGCCTTA 
     8401 TTTTCGATCA TATTTCGTTG GATTATCAGC ATACGATAAT GGCTGCTGCG GGAGAGCAAG 
     8461 CTGAAGACGC TAGGCGTGCG GCGATGAACG CGCACAAAGG GCAATATTTG TTGTTGGTTG 
     8521 ATGGTTCGGT TCCGGTGGGT AACCCAGGAT ACTCAACGAT CAGTGGCATG AGTAATGTCG 
     8581 ATATGCTGAG AGAATCGGCA AAAGATGCTG CGGGTATTAT TGCCATCGGT ACCTGCGCGT 
     8641 CTTTTGGCGG GATCCCTAAA GCAAACCCAA ATCCGACGGG GGCAGTGGCA GTAAGCGACA 
     8701 TTATTACAGA CAAGCCAATC GTAAACATTT CAGGCTGTCC GCCACTGCCT ATCGCGATTA 
     8761 CAGCTGTGTT GGTTCATTAC CTGACGTTTA AGCGTTTCCC TGATCTCGAC GAATTACAAC 
     8821 GCCCACTCGC TTTTTTTGGT GAAAGCATCT GTGACAGATG TTATCGACGC CCATTTTTTG 
     8881 AACAACGTAA ATTTGCAAAA TCGTTTGATG ATGAGGGGGC AAAAAATGGG TGGTGTTTGT 
     8941 TCGAACTTGG TTGTAAAGGG CCCGAAACCT TTAACGCATG TGCAACGGTT AAATGGAATC 
     9001 AAGGCACGAG TTTTTGTATC GAATCTGGCC ATCCGTGTCT TGGTTGCTCT GAGCCCGATT 
     9061 TCTGGGATAA AAGCAGCTTT TACCAAGCCT CAGGTGGCGG TTCTGGCGGT GGTGCTGGTG 
     9121 GTGGCTCTGG TGGCGGTGCA ACCTACAAGG TTACGCTCGT CAATGCTGCC GAAGGCTTGA 
     9181 ACACCACGAT CGACGTGGCT GACGATACCT ACATCTTGGA CGCCGCTGAA GAGCAAGGCA 
     9241 TTGACCTGCC TTACTCCTGC CGTGCTGGTG CTTGCTCGAC CTGTGCTGGC AAAGTCGTCT 
     9301 CTGGTACCGT CGACCAATCG GATCAATCCT TCTTGGATGA CGACCAAATT GCAGCAGGCT 
     9361 TTGTCCTGAC CTGCGTCGCC TATCCGACCT CCGATGTGAC GATCGAAACC CACAAAGAAG 
     9421 AAGACCTCTA CCGTAGCGCT TGGTCCCACC CGCAGTTCGA AAAATAAGAT AATAGGCAAG 
     9481 GCTCATGGCA CATCACCACC ACCATCACGC AGAAAATACA GCAAGTAACA ACCGGTTAGT 
     9541 CGTCGATCCT ATCACTCGAA TTGAAGGGCA TCTTCGAATA GAAGCTGAAA TGGATGGGAA 
     9601 TACCATCAAA CAGGCGTTCT CATCAGGCAC GTCTGTTCGG GGAATTGAAC TGATTTTACA 
     9661 AGGCAGAGAT CCGCGTGACG CTTGGGCTTT TGCGCAACGT ATCTGTGGCG TCTGCACGCT 
     9721 GGTGCATGGT ATGGCATCGG TGCGTGCTGT CGAAGATGCA ATTAGAAAAG CTTGGCGGTC 
     9781 AAACGCAAAA TTAGGGGTTG CCATTGGAAA GCCCTCCATG ACATCTATGC CAAAAGGACC 
     9841 GATGCAACAT GGTAAAAAAG GGCACCGACA GTCACGTACT TCAATAGGCG TACTGAGTGA 
     9901 AGCAGAAATG GCTATCCCTC AAAATGCACA ACTGATAAGA AACATCATGA TTGCAACCCA 
     9961 ATATGTGCAT GATCACGTGA TGCATTTTTA TCACTTGCAT GCCCTAGATT GGGTTGACGT 
    10021 TGTTTCTGCA CTAGATGCAG ATCCAACGAG AACCGCTACG CTCGCCGGTC AATTGAGTGA 
    10081 TTATCCTCGT TCATCGCCGG GATATTTCAA AGATGTGAAG CAAAAAGTCA AAACGCTGGT 
    10141 TGAGTCTGGG CAGCTAGGGA TATTCAGTAA CGCGTATTGG GGGCATCCTG GCTATAAACT 
    10201 GCCACCTGAA GTTAACTTGA TGGCATTAGC ACATTATTTA GATGCGCTAA CGTGGCAGCG 
    10261 TGAAGTTGTA AAAGTTCACA CCATATTTGG AGGGAAAAAC CCTCATCCTA ATTTTGTCGT 
    10321 TGGCGGCGTG CCTTCACCGA TTAATCTCAA TGCGTCAACG GGTATTAACA CGAGTCGATT 
    10381 AGTGCAACTA CAAGATGCTA TCACGCAAAT GAAGAGCTTT GTCGATCAGG TGTATTACCC 
    10441 CGATATTGTG GCGATTGCGG GTTATTACAA AGAGTGGGGG ACACGAGGGG AAGGGCTGGG 
    10501 TAACTTTCTT ACCTATGGAG ACTTACCTAT GACATCAATG GATGACCCTG ATTCTTTCTT 
    10561 GTTTCCACGA GGTGCAATAC TTGGTCGAGA CTTGAGTAAA GTGCATGACC TTGATCTAGA 
    10621 TGATCCCTCT GAAATTCAAG AATTCGTCTC TTCCTCCTGG TATCGATATA GTGGAGGGAA 
    10681 CGCAAGTGGT TTACACCCTT TTAATGGACA AACAACACTC GAGTATACTG GTCCGAAACC 
    10741 GCCTTACAAG CACCTAAATG TAGGGGCTGA ATATTCATGG TTGAAAAGTC CGCGTTGGAA 
    10801 AGGCCATGCG ATGGAGGTGG GACCGCTGGC TCGCGTGCTA ATGATGTATG CTAAAAAAGA 
    10861 TGCCGCTGCG CAAGACATCG TTAATCGATC TCTTTCTATC TTGGATTTAG AGACCTCTGC 
    10921 ACTTTTCTCC ACACTCGGTA GGACGCTCGC CAGAGCAGTG GAAACAAAAA TTGTGGTTAA 
    10981 CCAGCTACAG TCTTGGTATG ACCAACTATT GGATAATATC GCAAAGGGCG ATACCGATAC 
    11041 GTTTAACCCT CTGTATTTTG ACCCTACCAA TTGGCCAATT AAAGGCCAGG GGGTAGGCGT 
    11101 GATGGAAGCG CCTCGTGGCG CGTTGGGGCA TTGGTTGGTC ATGCAAAATG GCAAAATTGA 
    11161 GAATTACCAA TGTGTCGTGC CTACGACATG GAACGCTGGA CCTCGAGATC CCAACTCACA 
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    11221 GGCAGGTGCT TATGAAGCCG CTCTGCAAGA TAAACATACG CTACATGATC CTGACCAACC 
    11281 TTTAGAGATT TTGCGAACAC TTCATAGTTT TGACCCCTGC TTAGCATGTG CCGTGCACGT 
    11341 AATGGACGAA ACAGGGGAAG AGCGTTTGCG TCTAAAAGTT CGTTAAgatc ctctacgccg 
    11401 gacgcatcgt ggccggTCGA GCTCAAGGAG GAATAACACA TGCGAGAGTA GGGAACTGCC 
    11461 AGGCATCAAA TAAAACGAAA GGCTCAGTCG AAAGACTGGG CCTTTCGTTT TATCTGTTGT 
    11521 TTGTCGGTGA ACGCTCTCCT GAGTAGGACA AATCCGCCGG GAGCGGATTT GAACGTTGCG 
    11581 AAGCAACGGC CCGGAGGGTG GCGGGCAGGA CGCCCGCCAT AAACTGCCAG GCATCAAATT 
    11641 AAGCAGAAGG CCATCCTGAC GGATGGCCTT TTTGCGTTTC TACTACTAGT TGACAATTAA 
    11701 TCATCCGGCT CGTATAATGT GTGGAATTGT GAGCGGATAA CAATTTCACA CATACTAGAA 
    11761 AGAGGAGAAA TACTAGATGT GTCTCGCTAT CCCCATGAAA GTCATTGCAA TTAAAGGCTT 
    11821 TAACGCAACG TGTGAAGCGA AAGGTGTCTC TCGCGAGGTG AGTTTACATT TAGTGCAAGG 
    11881 GCTAGAGGTC AAAGTTGGCG ACTATGTGAT GGTACATGTT GGTTATGCTC TCCAAGTGAT 
    11941 CACCTATGAT GAAGCGCAGG TGACATGGGA GATGCTCGAT CAGGTCATTG CTTACGATGC 
    12001 ATGAAATTAG TCTTTGCTAT AGCTTGCTTG ACACAGTCGC TGTTCACCAG CGAGCAAACA 
    12061 TGAATAAGTC TGTCAGTCTG GTTCACGTCA AAGTCGGCCC ACTGTCAGGT GTTGAGCCTG 
    12121 ACTTGCTGCA CCATGCGTTC TTGGCGTGTA GAACTCACAC CATTGGCGAT CAGGCAACGC 
    12181 TTAGAATTGA CACAAGCGCT ATCAAGATAC GCTGTAAATT GTGTGGCGAA TTCAGCCGAG 
    12241 TTTCGGTGAA TAGCATCCTA TGTGCAAGTT GCGGTGCTTG GCAAACCGAC CTCATTGAGG 
    12301 GCGATGAATT TATATTGCAA CGAATAGAGT TTATCGCACC TGACAATTTT ACAGAATCAA 
    12361 AGGAGAGAAA ACATGTGCGG TAACTGTGGT TGCGAAACGC AAGTAAAATC AGAGAAAACT 
    12421 GACAAGCCAT CAGCAAATAT CGTTGAGGTT CACGCAAATT TAAAAAGCAA CAATGACAAC 
    12481 CAAGCGATAG CAAACCGTGC TTTATTTGAC GCACATAATG TACTAGTGAT TAATTTGATG 
    12541 TCATCCCCAG GCAGTGGAAA AACCAGGCTA CTCGAAGAAA CGATACGTGC GCTTAAGTCG 
    12601 CAATACGCGA TGGCGGTGAT TGAAGGCGAC CTCGAAACTG AAAATGACGC AAATAGAATT 
    12661 AGACGTCATG GTGTGCAGGC GGAGCAAATC GCCACGGGCC AAGGGTGTCA CTTGGACGCC 
    12721 AGTATGGTGC AAAAGGTACT TGGAAGATTT AGCTTACAAA AACTAGACGT TTTGTTTATA 
    12781 GAGAATGTTG GCAATTTGAT TTGTCCAGCG TGTTTTGATT TAGGACAGCA CTTAAACATT 
    12841 ATTTTGCTGT CCGTACCAGA AGGTGATGAT AAGCCTGAAA AGTACCCAGT GATGTTTCGT 
    12901 GCCGCGGACG TCATGCTTAT TTCTAAGACC GATTACTTGC AATTTCACGA TGAATTCAAT 
    12961 GTACCTCGCG CGATTGAATC ATTTCGTAAA GTGGGCAACG ATGCGCCCGT TCTCGAAGTG 
    13021 TCTTCATTGA AAAGTCAACA TCTAGAGCGT TGGTTTTCTT ATTTTACGCA CGCCATTACA 
    13081 GCTCATCAGT CTCAGTCGTT ACAAAATAGC GGAGTCTAAC ATGCGAGAGT AGGGAACTGC 
    13141 CAGGCATCAA ATAAAACGAA AGGCTCAGTC GAAAGACTGG GCCTTTCGTT TTATCTGTTG 
    13201 TTTGTCGGTG AACGCTCTCC TGAGTAGGAC AAATCCGCCG GGAGCGGATT TGAACGTTGC 
    13261 GAAGCAACGG CCCGGAGGGT GGCGGGCAGG ACGCCCGCCA TAAACTGCCA GGCATCAAAT 
    13321 TAAGCAGAAG GCCATCCTGA CGGATGGCCT TTTTGCGTTT CTACTACTAG TTGACAATTA 
    13381 ATCATCCGGC TCGTATAATG TGTGGAATTG TGAGCGGATA ACAATTTCAC ACATACTAGA 
    13441 AAGAGGAGAA ATACTAGATG TACAGTGTTG AATCGTTGCT AAGAGACATT AAGAATACCT 
    13501 CGCTTTCAAA ACCGTTTCGT ATTCTTAATG TTTGCGGTGG CCATGAGCGT GCGATTACGC 
    13561 GCGCTGGATT TAGAACGTTG TTTCAGCACA ATATTCATCT GATACCTGGG CCAGGGTGCC 
    13621 CCGTTTGTAT TTGCCCCGAA GAGGATATTG CATACGCGAT ACACTTAGCC ATTAACGAAA 
    13681 ATGTCGTTAT CGTTAGTTTT GGTGACATGC TCCGCGTCCC AGTCGAACAC GAAATGGGTG 
    13741 GCTGTAGCTC ATTGATAGAC GCAAAAAATC AAGGGGCCGA TATCCGTCCG ATATCTTCTC 
    13801 CTCAAGAAGC GGTATCTATA GCATTGGAAG AACCTCGTAA GGTTATTGTG TTTTTTGCTG 
    13861 TTGGTTTTGA AACGACTATG GCACCGATTG CAGCAACACT GCTTAATGAT TTACCCAATA 
    13921 ACTTTAAAGT ATTATTGTCT GGACGACTTA CTTGGCCAGC AGTTGCCCAT GTGCTTGAGA 
    13981 GTCAACCGAA TACTTTTGAT GCACTGATTG CGCCAGGCCA CGTTGCGACA ATTATGGGTA 
    14041 GTGAAGAATG GCAGTTTGCA ATCGACCATC ATAATTTGCC TGTCAGTATT GCTGGTTTTC 
    14101 ATCCAGAAAG TTTGCTGTTG TCGCTCCAAA CGCTGCTCGG TAATTGTTCA AATAAAGTCG 
    14161 TCACACTGAG TAACCGCTAT CCCGAAGTGG TAAAGCAAAA CGGCAATGCA GCAGCTAAAG 
    14221 CAATAATCAA TAAAGCGTTC ACTATCGTTG ACGCACATTG GCGAGGAATT GGTGTTATTC 
    14281 CTGGTTCTGG ATTTTCCTTT GCTTCGAGAC TATCGCACCT AGACGCCACA AACGATTATG 
    14341 CGCCAGTCGA TTTCCCTTCG CAATGTGCGC AAAACGTTCC TGAAACCACA TCGCCCTGTG 
    14401 AAAAAGTGAT CCTCGGAAAA ATGGCACCTG ATGCGTGCCC GTTTTTTGGT CAGGAATGCA 
    14461 AACCAGCATC CCCTAAAGGC GCATGTATGG TGTCTGATGA GGGGGCTTGC CGAATTTGGT 
    14521 ATAGCTCTGG TGAGCGCTCG ATAACAAATG TTATCAAAAA GGGGAATACG CTAAAGGTGG 
    14581 AGATGAAGTG ATGACAACTG CCCGCACATA TGTTGCCAAT ACGAATAAGA GTAAAACTAT 
    14641 CGCCTATGAG TTGAACATTA CTGGAGTCAT CCAGGGGGTT GGGTTCAGAC CGTTAGTTTA 
    14701 CTGCTTAGCG TATGAAAAAA GTATTGTTGG TTGGGTACAA AACGACTGTG GATGTGTGCG 
    14761 AATACACGCT GAAGGCACTG AGCTAGACGT TGAACAATTT GTATTCGACT TACTGAACAA 
    14821 TGGGTCGCTA GTTTCCATAT CCTTGCTGGA AAAAAAGCAG GTTAAACTGA GTAATGTAGA 
    14881 CTCGTTCACG ATAAAAGAAA GCGGTCATGA TATAGCGTGC GGGGCGATAT CAATCCCCAA 
    14941 AGATGTCTAT TTGTGTGGAG CGTGTAAAGC TGAGTTACTG TCAAATACTA ACCGACGTGG 
    15001 CACCTATAGC TTTATCGCTT GCAGTAAATG TGGTCCACGA TTTTCTATGC TGCGAGCAAT 
    15061 GCCATACGAC AGAAAGAACA TGAGTATGTC AGCATTTCCA ATGTGTGAGT TATGTCGTAA 
    15121 AGAATATCAA TCGCCAACTG ATAGGCGCTT TCATGCTCAA CCAATAAGCT GTCGCGTATG 
    15181 CGGGCCTGAA GTATTTTGTT CAACTGTCGG CGGGCGCGTG GTCTCGCAAG GCGATGTTGA 
    15241 TGTTGTAGCA ACGGTTGTCG CGTATTTGAA TCAAGGCAAA ATTGTCGCGT TAAAAAGTAT 
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    15301 AGGCGGTTAT CACTTGCTCT GTGACGCACA AAGCACTGAA GCGGTAGACC TTTTACGCCA 
    15361 GCGTAAAAAT AGACCAGATA AACCTTTCGC GGTCATGCTC CCAGAGCCTC GTGCAGACGA 
    15421 AACAAGTGAG GATTGGTTAG ATAAATGCGT TGCTGTAGAC AGTCATCAAA GAGCGCTCTT 
    15481 ACTAAGCCCC GTGCGACCCA TTTTACTTGC AAAAAAGCAA TCGAATGTAC CCATTGCAGA 
    15541 TAACGTAGCG CCCATGCTTC GTGATTTGGG GGTGATGTTG CCGTGCAGCG GACTGCATTT 
    15601 ACTCATTATG CAGCAATTCA ATCGCCCCAT GGTGGCTACG TCAGGAAATA TTTACGGTGA 
    15661 ACCGATGGTC ACATCGACGT CATCGGCACA GCAACACCTT TCGATGTTGG CAGACATCTT 
    15721 CGTGCACCAT AATCGAGACA TTTTTCACAA ACTGGATGAT TCTGTGCTGC GAACGCTTAA 
    15781 GTCAGGCACC ATTCCAATTC GCCTGGGGCG GGGTATAAGT CCGATAGAAT TATCATTGCC 
    15841 ATATACTGTG CAGGAACCAA TGCTTGCTGT TGGCGCGAAT CAGAAAAATA CAGTCGCAAT 
    15901 AGCTTTGAAC AATCGACTTA TCGTAACACC GCATATTGGC GACCTCGATT CTCCGATAAT 
    15961 GCAAGCGCAC TTTGAAAAAT GTATCAGTGA CTTTCAAGCT CTCTATCATG TTCATCCACA 
    16021 GCGTATTCTT TGCGATAGCC ATCCTGGCTA TATCAGTTCC CGTTGGGCCA AAGGCAGTGA 
    16081 ACTACCGACT ACTAAAGTTT TACATCACCA CGCTCATGCA TCAGCGTGGG CATTAGCTGC 
    16141 TGAAATATCG ACACCAAGCT TGGTTTTCGT GTGGGATGGA ACGGGATTAG GCGAGAATGG 
    16201 CGAGATGTGG GGAGGGGAAG TTTTTTGTGG GACGCCGGGC AATTGGAAAC GTGTTGCCTC 
    16261 ATTAGCGCCT ATGAAGTTGC AAGGCGGCAA CAAGGTTCCA AATCAACCAT GGCGAAGTGC 
    16321 AGCATCACTA GTGTGGGGTA CTAATTTCAC CGGCATTGAT TTTAAACCAT TTGATCCACA 
    16381 ACAATTAAGC TACAACGCAT GGCAAAACGA ACTCAATTGT CATGTTAGTA GTTCAATGGG 
    16441 AAGACTGTTC GACGCGGCGG CATTTGCCTG CTGTGAACAG AGCGAAGTCT CTTATGAAGG 
    16501 GCAGGCGCCG ATGATGTTGG AAAGCGTTGC GTCGACGCCC TCTAAGGTTA TGCCGTTAAC 
    16561 GTTGGTCCAG AAAAACGACG AATTTATTCA AATGGATTGG CGAACACTGG TACCGGAACT 
    16621 ATTTGATTTC AAAGTGTCTC CTCAAACTCG TGCTGCAAAT TTCCACGCTT CGTTAATTGA 
    16681 AACGGTATGG GAGGTAACCC TACATTGCCG TAAAAAGTTT AATTTTGACC ACATTGGATT 
    16741 GGCAGGAGGC GTCTTCCAAA ATCGCATTTT GTGTGACGGT ATATCACAAC GGTTTTTACA 
    16801 ATCAGACATT CCTGTGGTTA TTCCAAGTAG TTTGCCATTA AACGATGCCG CAATAAGTGT 
    16861 TGGGCAAATC CACGAATACT GTTCACGGAG GTCATAATGA AAAGCGCAGA GGGCAATAAT 
    16921 CATTCATCAT CAGAGCCGTT GGGCACGGAA TCTATTCAAT TAGCTCAGGG GAACGGCGGA 
    16981 ACACTGACAA AAAGACTCAT TGATCATGTT TTTAAAAATA AAGCGAACAA AGATCTAGAT 
    17041 CTGCTTCATG ATGCCGCCAC AGTAACTTTT GATGGTCCTT ATCTGAGTAT AACAACGGAT 
    17101 AGCTTCGTTG TATCCCCCCC AACATTTCCA GGCGGCAATG TAGGCGCGTT GAGTGTTTAC 
    17161 GGTACCGTCA ATGATTTAGC AGTCGTTGGG GCAACACCAC GGTACATCAG TACTGCATTT 
    17221 ATTATTGAAG AAGGCTTTTC CCTTTCAACA TTGAAACAAA TCGTTAATGG AATGCATCAA 
    17281 GCTGCCGAAG AAACGAAGGT CGCCATTGTA ACAGGTGATA CGAAAGTTGT CCCGAAAGGC 
    17341 AGTGGTGGCG GCGTTTTTAT CAATACAACG GGTGTTGGAG ACAGCCGAGA TGCGCCGATT 
    17401 TGGGATACCA GTCTTATAAA GGCAGGCGAT CATGTACTGG TTAGTGGTTC TGTAGGTGAT 
    17461 CACGGTGCGT GTGTCCTGCT TGCTCGCGAG GACTATGGTT TGCAAGGTCA GCTAAAGTCT 
    17521 GATTGTGGAA GCGTTGTTCC TCTTATTGAT CCAATCAAGC ATTTGGAAGG TGTTCGTTTT 
    17581 GTGCGTGACC CAACTCGTGG AGGGTTGTCA GTATTACTCC ATGACGTTGC TAATGAAACA 
    17641 GGCTTCGATA TCGAGTTAAT TGAAAATAAT ATTCCGGTGC GACCTGAAGT GGCAAGCGTG 
    17701 TGTGAAATAT TAGGCTTTGA TCCGTTTGTT TTAGCGTGTG AGGGACGCAT TGTTGCTGTT 
    17761 GTTGCCCCTG ACATAAGCGG TAAGGTGCTA GAACACTGGC GGAGCATTCG AAACGGGGAG 
    17821 CAGGCCGAAC ACATTGGTGT AATAGTAAAA AACACCGAAT CAAAAGGGCG CGTGACCATT 
    17881 GTTACGCCAA TGGGAGGAAG ACGTTTCATG AATGAACTCG AAGATGAGCC GCTTCCAAGG 
    17941 ATCTGCTGAG ATCCTCTAGA GTCGACCTGC AGGCATGCAA GCTTGGCTGT TTTGGCGGAT 
    18001 GAGAGAAGAT TTTCAGCCTG ATACAGATTA AATCAGAACG CAGAAGCGGT CTGATAAAAC 
    18061 AGAATTTGCC TGGCGGCAGT AGCGCGGTGG TCCCACCTGA CCCCATGCCG AACTCAGAAG 
    18121 TGAAACGCCG TAGCGCCGAT GGTAGTGTGG GGTCTCCCCA TGCGAGAGTA GGGAACTGCC 
    18181 AGGCATCAAA TAAAACGAAA GGCTCAGTCG AAAGACTGGG CCTTTCGTTT TATCTGTTGT 
    18241 TTGTCGGTGA ACGCTCTCCT GAGTAGGACA AATCCGCCGG GAGCGGATTT GAACGTTGCG 
    18301 AAGCAACGGC CCGGAGGGTG GCGGGCAGGA CGCCCGCCAT AAACTGCCAG GCATCAAATT 
    18361 AAGCAGAAGG CCATCCTGAC GGATGGCCTT TTTGCGTTTC TACAAACTCT TTTGTTTATT 
    18421 TTTCTAAATA CATTCAAATA TGTATCCGCT CATGGCGGCC CAGATCCCCG GGTACCGAGC 
    18481 TCGAATTTCG AGCTTCTGGA GCAGGAAGAT GTCGCGGGCA TTAGCACCAG CGGTCTGCCA 
    18541 AGCCTCCGCC AGCCGTTGGG TCCCTTCCGC TTGAGCTTTT CCATCTTCGA CGATACGGGC 
    18601 GGCGGCCCCC CGCGCTTCCG CGATCGCCCG TTTACAAGCT GCCTCAGCTG GGGCGATCAC 
    18661 ATCGGCTTGA AGTTGCTGCT GCACCTGTTT GATCCGCTCC TGCTGCACAG GGAGTTCTGC 
    18721 TTGGCTACGA GCGACTTCGG TAGCAATGTC CGCTTCAGCT TCGGCCACCA CCGCTTCGCG 
    18781 CCGCGTCAAC GCATCCTGAA TCCGGCGCTC GGCCTCGGCT TGGGCGATCG CTACATCGCG 
    18841 ATCGATCCGA CGCAGGGCCG TGATCTTGTC ATTTTCGGCC GTTTGGATCG CAGAGGCAGC 
    18901 CTGGGCATCG GCTTCAGCAA TTCGGGCATC TCGCTGCAGA TCAGCCCGCT GCTTGCGTCC 
    18961 ACTAGCCGAG AGATAACCGA CCTCATCGGA AATGTTCTGG ACTTGCAGCG TATCGAGGAC 
    19021 TAGACCCAGC TGCTCAAGGT CATCCTCCGC CTCTTCCAGC AGACTTTTGG CAAAGGCAAT 
    19081 TTTGTCCTCG TTGATCTGCT CCGGCGTGAG GCTGGCTAAA ACACCACGCA AGTTGCCTTC 
    19141 GAGGGTCTCC TTGGCAATTT GCTCGATTTC CTTACGGTTT TTGCCAAGCA GCCGCTCGAT 
    19201 CGCGTTGTGG ATGGTCGGTT CTTCCCCAGC AATCTTGATA TTGGCAACGC CTTCAACAGT 
    19261 CAGGGGAATG CCGCCCTTGG AGAAGGCATT GGAAACGCGC AACTCAATGA TCATGTTGGT 
    19321 CAGATCCATG CGGAGCGCTT TTTCCAGCAG AGGTACCCGC AGGCTGCTGC CGCCCTTGAC 



 S121 

 

 

    19381 CAAGCGATAG CCAACTCGGC GGCCATCACT ACTGCGGCGA CTACTGCCAG CAAAGATCAA 
    19441 AATTTCACTG GGTTGGCAGA TGTAGTAGAG ATTGCGCAGG ACTAAGCTGC CAGCCCCGGC 
    19501 GACTCACCAG TCACAGAAAA GCATCTTACG GATGGCATGA CAGTAAGAGA ATTATGCAGT 
    19561 GCTGCCATAA CCATGAGTGA TAACACTGCG GCCAACTTAC TTCTGACAAC GATCGGAGGA 
    19621 CCGAAGGAGC TAACCGCTTT TTTGCACAAC ATGGGGGATC ATGTAACTCG CCTTGATCGT 
    19681 TGGGAACCGG AGCTGAATGA AGCCATACCA AACGACGAGC GTGACACCAC GATGCCTGCA 
    19741 GCAATGGCAA CAACGTTGCG CAAACTATTA ACTGGCGAAC TACTTACTCT AGCTTCCCGG 
    19801 CAACAATTAA TAGACTGGAT GGAGGCGGAT AAAGTTGCAG GACCACTTCT GCGCTCGGCC 
    19861 CTTCCGGCTG GCTGGTTTAT TGCTGATAAA TCTGGAGCCG GTGAGCGTGG GTCTCGCGGT 
    19921 ATCATTGCAG CACTGGGGCC AGATGGTAAG CCCTCCCGTA TCGTAGTTAT CTACACGACG 
    19981 GGGAGTCAGG CAACTATGGA TGAACGAAAT AGACAGATCG CTGAGATAGG TGCCTCACTG 
    20041 ATTAAGCATT GGTAACTGTC AGACCAAGTT TACTCATATA TACTTTAGAT TGATTTAAAA 
    20101 CTTCATTTTT AATTTAAAAG GATCTAGGTG AAGATCCTTT TTGATAATCT CATGACCAAA 
    20161 ATCCCTTAAC GTGAGTTTTC GTTCCACTGA GCGTCAGACC CCGTAGAAAA GATCAAAGGA 
    20221 TCTTC 
// 
LOCUS       pIY110     20225 bp    DNA     circular UNA 10-Jul-2010 
DEFINITION   
FEATURES             Location/Qualifiers 
     rep_origin      1..589 
                     /label=oriV 
     misc_feature    complement(773..913) 
                     /feature_type="Transfer Origin" 
                     /label=oriT 
     Region          1060..1908 
                     /label=NSI-up 
     CDS             2682..3622 
                     /cds_type=ORF 
                     /label=SpSm 
     terminator      3882..3978 
                     /label=T4t 
     CDS             4302..5384 
                     /cds_type=ORF 
                     /label=lacI 
     promoter        5616..5678 
                     /label=PTRC 
     CDS             5706..6824 
                     /cds_type=ORF 
                     /label=orf2 
     CDS             6839..7393 
                     /cds_type=ORF 
                     /label=hynD 
     CDS             7390..7824 
                     /cds_type=ORF 
                     /label=hupH 
     terminator      complement(7825..8075) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        8076..8138 
                     /label=PTRC 
     CDS             8163..9467 
                     /cds_type=ORF 
                     /label=hynS 
     primer          complement(8822..8879) 
                     /label=IY631Rd3Mut2R 
     mutation        8841..8843 
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                     /label=E235Q 
     mutation        8850..8852 
                     /label=H238C 
     mutation        8853..8855 
                     /label=D239H 
     primer          8857..8879 
                     /label=IY630Rd3MutF 
     mutation        8943..8945 
                     /label=E269Q 
     mutation        8964..8966 
                     /label=E276Q 
     mutation        9015..9017 
                     /label=P293C 
     RBS             9471..9476 
                     /label=hynL-RBS 
     CDS             9485..11386 
                     /cds_type=ORF 
                     /note="Length: 1878" 
                     /note="Found at strand: positive" 
                     /note="Start codon: ATG" 
                     /label=hynL 
     terminator      complement(11439..11689) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        11690..11752 
                     /label=PTRC 
     CDS             11795..12004 
                     /cds_type=ORF 
                     /label=hypC 
     CDS             11988..12383 
                     /cds_type=ORF 
                     /label=hypA 
     CDS             12373..13119 
                     /cds_type=ORF 
                     /label=hypB 
     terminator      complement(13120..13370) 
                     /note="Match: 
                     
CATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGAC 
                     
TGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATC 
                     
CGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACG 
                     
CCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTT 
                     TTTGCGTTTCTACTACTAG" 
                     /note="Length of match: 251" 
                     /note="Accuracy (%): 100" 
                     /note="Found at strand: Positive" 
                     /label=rrnBt 
     promoter        13371..13433 
                     /label=PTRC 
     CDS             13458..14591 
                     /cds_type=ORF 
                     /label=hypD 
     CDS             14591..16897 
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                     /cds_type=ORF 
                     /label=hypF 
     CDS             16897..17949 
                     /cds_type=ORF 
                     /label=hypE 
     terminator      complement(18159..18409) 
                     /label=rrnBt 
     Region          18489..19501 
                     /label=NSI-dn 
ORIGIN 
        1 TTGAGATCCT TTTTTTCTGC GCGTAATCTG CTGCTTGCAA ACAAAAAAAC CACCGCTACC 
       61 AGCGGTGGTT TGTTTGCCGG ATCAAGAGCT ACCAACTCTT TTTCCGAAGG TAACTGGCTT 
      121 CAGCAGAGCG CAGATACCAA ATACTGTCCT TCTAGTGTAG CCGTAGTTAG GCCACCACTT 
      181 CAAGAACTCT GTAGCACCGC CTACATACCT CGCTCTGCTA ATCCTGTTAC CAGTGGCTGC 
      241 TGCCAGTGGC GATAAGTCGT GTCTTACCGG GTTGGACTCA AGACGATAGT TACCGGATAA 
      301 GGCGCAGCGG TCGGGCTGAA CGGGGGGTTC GTGCACACAG CCCAGCTTGG AGCGAACGAC 
      361 CTACACCGAA CTGAGATACC TACAGCGTGA GCTATGAGAA AGCGCCACGC TTCCCGAAGG 
      421 GAGAAAGGCG GACAGGTATC CGGTAAGCGG CAGGGTCGGA ACAGGAGAGC GCACGAGGGA 
      481 GCTTCCAGGG GGAAACGCCT GGTATCTTTA TAGTCCTGTC GGGTTTCGCC ACCTCTGACT 
      541 TGAGCGTCGA TTTTTGTGAT GCTCGTCAGG GGGGCGGAGC CTATGGAAAA ACGCCAGCAA 
      601 CGCGGCCTTT TTACGGTTCC TGGCCTTTTG CTGGCCTTTT GCTCACATGT TCTTTCCTGC 
      661 GTTATCCCCT GATTCTGTGG ATAACCGTAT TACCGCCTTT GAGTGAGCTG ATACCGCTCG 
      721 CCGCAGCCGA ACGACCGAGC GCAGCGAGTC AGTGAGCGAG GAAGCGGAAG AGCGCCTGAT 
      781 GCGGTATTTT CTCCTTACGC ATCTGTGCGG TATTTCACAC CGCATATGGT GCACTCTCAG 
      841 TACAATCTGC TCTGATGCCG CATAGTTAAG CCAGTATACA CTCCGCTATC GCTACGTGAC 
      901 TGGGTCATGG CTGCGCCCCG ACACCCGCCA ACACCCGCTG ACGCGCCCTG ACGGGCTTGT 
      961 CTGCTCCCGG CATCCGCTTA CAGACAAGCT GTGACCGTCT CCGGGAGCTG CATGTGTCAG 
     1021 AGGTTTTCAC CGTCATCACC GAAACGCGCG AGGCAGGATA TCCGGCAGCC GGCGGAGCGC 
     1081 TGCTTTCTTG GCAAGCGGTC GCCAGCCCCA ACGCCAGGGC TGCCAGCCCG AAACAGCGGG 
     1141 GCAAGGCAGC TTGGAAGGGC GATCGCAGCA CGGGCATGGC AATGTCTCTC TGAAGGAATG 
     1201 CAGACCTTAT TCGTACAGCC AGGGTTGAAT CGTGGGGGTC CAATCACTTA GCTCTGCTGG 
     1261 GCTAAACCAG AGAGCAATTT CCTGTTGTGC TGTTTCGATT GCATCCGAGC CATGGATGAT 
     1321 GTTGCGGCCA ATATTGACAC CAAAATCACC ACGGATGGTG CCCGGTTCTG CCGTCAGCGG 
     1381 ATTGGTAGCG CCGATCAACT TGCGAGCAGC CGCCACAACG CCTTCGCCTT CCAAGACGAT 
     1441 CGCCACGATC GGCCCAGAGG TGATGAACTC GACGAGGCCA TTGAAGAAGG GGCGCTCGCG 
     1501 GTGGACAGCA TAGTGCTGTT CGGCCAGCTC GCGACTGGGC TTCAGCTGCT TTAGGCCCAC 
     1561 CAGTTTGAAG CCTTTTTGCT CAAAGCGGCC GATGATCGTA CCGACCAAAC CCCGCTGAAC 
     1621 GCCATCGGGC TTGATGGCAA TAAATGTGCG TTCCACAGAC ATCTAGATAG TCCTCAAGAC 
     1681 GAGGCAAGCA TTGAGCTTGC CTTCCTATGG TTCGGGATCA CTGGGATTCT TGACAAGCGA 
     1741 TCGCGGTCAC ATCGCTATCT CTTAGGACTT CGCAGCGGGC GAGTCGGATT GACCCGGTAG 
     1801 GGATTTCGCC AGATCAATGC CCGTGGTTTG TTTCAGCTTC TCCAGCAAGC TAGCGATTTG 
     1861 GGTAGCGCTG CCTTCCCCTT CGCCAATCAC AGTGATCGAC TCCACGTCGA TATCTGGCAC 
     1921 GGTGCCTGAA AGCGTGACGA GCAGGGACTC GAAGCTTGCA TGCCTGCAGG TCGACTCTAG 
     1981 AGCTTTATGC TTGTAAACCG TTTTGTGAAA AAATTTTTAA AATAAAAAAG GGGACCTCTA 
     2041 GGGTCCCCAA TTAATTAGTA ATATAATCTA TTAAAGGTCA TTCAAAAGGT CATCCACCGG 
     2101 ATCAATTCCC CTGCTCGCGC AGGCTGGGTG CCAAGCTCTC GGGTAACATC AAGGCCCGAT 
     2161 CCTTGGAGCC CTTGCCCTCC CGCACGATGA TCGTGCCGTG ATCGAAATCC AGATCCTTGA 
     2221 CCCGCAGTTG CAAACCCTCA CTGATCCGCA TGCCCGTTCC ATACAGAAGC TGGGCGAACA 
     2281 AACGATGCTC GCCTTCCAGA AAACCGAGGA TGCGAACCAC TTCATCCGGG GTCAGCACCA 
     2341 CCGGCAAGCG CCGCGACGGC CGAGGTCTTC CGATCTCCTG AAGCCAGGGC AGATCCGTGC 
     2401 ACAGCACCTT GCCGTAGAAG AACAGCAAGG CCGCCAATGC CTGACGATGC GTGGAGACCG 
     2461 AAACCTTGCG CTCGTTCGCC AGCCAGGACA GAAATGCCTC GACTTCGCTG CTGCCCAAGG 
     2521 TTGCCGGGTG ACGCACACCG TGGAAACGGA TGAAGGCACG AACCCAGTGG ACATAAGCCT 
     2581 GTTCGGTTCG TAAGCTGTAA TGCAAGTAGC GTATGCGCTC ACGCAACTGG TCCAGAACCT 
     2641 TGACCGAACG CAGCGGTGGT AACGGCGCAG TGGCGGTTTT CATGGCTTGT TATGACTGTT 
     2701 TTTTTGGGGT ACAGTCTATG CCTCGGGCAT CCAAGCAGCA AGCGCGTTAC GCCGTGGGTC 
     2761 GATGTTTGAT GTTATGGAGC AGCAACGATG TTACGCAGCA GGGCAGTCGC CCTAAAACAA 
     2821 AGTTAAACAT CATGAGGGAA GCGGTGATCG CCGAAGTATC GACTCAACTA TCAGAGGTAG 
     2881 TTGGCGTCAT CGAGCGCCAT CTCGAACCGA CGTTGCTGGC CGTACATTTG TACGGCTCCG 
     2941 CAGTGGATGG CGGCCTGAAG CCACACAGTG ATATTGATTT GCTGGTTACG GTGACCGTAA 
     3001 GGCTTGATGA AACAACGCGG CGAGCTTTGA TCAACGACTT TTGGAAACTT CGGCTTCCCC 
     3061 TGGAGAGAGC GAGATTCTCC GCGCTGTAGA AGTCACCATT GTTGTGCACG ACGACATCAT 
     3121 TCCGTGGCGT TATCCAGCTA AGCGCGAACT GCAATTTGGA GAATGGCAGC GCAATGACAT 
     3181 TCTTGCAGGT ATCTTCGAGC CAGCCACGAT CGACATTGAT CTGGCTATCT TGCTGACAAA 
     3241 AGCAAGAGAA CATAGCGTTG CCTTGGTAGG TCCAGCGGCG GAGGAACTCT TTGATCCGGT 
     3301 TCCTGAACAG GATCTATTTG AGGCGCTAAA TGAAACCTTA ACGCTATGGA ACTCGCCGCC 
     3361 CGACTGGGCT GGCGATGAGC GAAATGTAGT GCTTACGTTG TCCCGCATTT GGTACAGCGC 
     3421 AGTAACCGGC AAAATCGCGC CGAAGGATGT CGCTGCCGAC TGGGCAATGG AGCGCCTGCC 
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     3481 GGCCCAGTAT CAGCCCGTCA TACTTGAAGC TAGACAGGCT TATCTTGGAC AAGAAGAAGA 
     3541 TCGCTTGGCC TCGCGCGCAG ATCAGTTGGA AGAATTTGTC CACTACGTGA AAGGCGAGAT 
     3601 CACCAAGGTA GTCGGCAAAT AATGTCTAAC AATTCGTTCA AGCCGACGCC GCTTCGCGGC 
     3661 GCGGCTTAAC TCAAGCGTTA GATGCACTAA GCACATAATT GCTCACAGCC AAACTATCAG 
     3721 GTCAAGTCTG CTTTTATTAT TTTTAAGCGT GCATAATAAG CCCTACACAA ATTGGGAGAT 
     3781 ATATCATGAA AGGCTGGCTT TTTCTTGTTA TCGCAATAGT TGGCGAAGTA ATCGCAACAT 
     3841 CCGCATTAAA ATCTAGCGAG GGCTTTACTA AGCTGATCCG GTGGATGACC TTTTGAATGA 
     3901 CCTTTAATAG ATTATATTAC TAATTAATTG GGGACCCTAG AGGTCCCCTT TTTTATTTTA 
     3961 AAAATTTTTT CACAAAACGG TTTACAAGCA TACTAGAGGA TCGGCGGCCG CGGATCTGGG 
     4021 CCGCGGGTCA TGGCTGCGCC CCGACACCCG CCAACACCCG CTGACGCGCC CTGACGGGCT 
     4081 TGTCTGCTCC CGGCATCCGC TTACAGACAA GCTGTGACCG TCTCCGGGAG CTGCATGTGT 
     4141 CAGAGGTTTT CACCGTCATC ACCGAAACGC GCGAGGCAGC AGATCAATTC GCGCGCGAAG 
     4201 GCGAAGCGGC ATGCATTTAC GTTGACACCA TCGAATGGTG CAAAACCTTT CGCGGTATGG 
     4261 CATGATAGCG CCCGGAAGAG AGTCAATTCA GGGTGGTGAA TGTGAAACCA GTAACGTTAT 
     4321 ACGATGTCGC AGAGTATGCC GGTGTCTCTT ATCAGACCGT TTCCCGCGTG GTGAACCAGG 
     4381 CCAGCCACGT TTCTGCGAAA ACGCGGGAAA AAGTGGAAGC GGCGATGGCG GAGCTGAATT 
     4441 ACATTCCCAA CCGCGTGGCA CAACAACTGG CGGGCAAACA GTCGTTGCTG ATTGGCGTTG 
     4501 CCACCTCCAG TCTGGCCCTG CACGCGCCGT CGCAAATTGT CGCGGCGATT AAATCTCGCG 
     4561 CCGATCAACT GGGTGCCAGC GTGGTGGTGT CGATGGTAGA ACGAAGCGGC GTCGAAGCCT 
     4621 GTAAAGCGGC GGTGCACAAT CTTCTCGCGC AACGCGTCAG TGGGCTGATC ATTAACTATC 
     4681 CGCTGGATGA CCAGGATGCC ATTGCTGTGG AAGCTGCCTG CACTAATGTT CCGGCGTTAT 
     4741 TTCTTGATGT CTCTGACCAG ACACCCATCA ACAGTATTAT TTTCTCCCAT GAAGACGGTA 
     4801 CGCGACTGGG CGTGGAGCAT CTGGTCGCAT TGGGTCACCA GCAAATCGCG CTGTTAGCGG 
     4861 GCCCATTAAG TTCTGTCTCG GCGCGTCTGC GTCTGGCTGG CTGGCATAAA TATCTCACTC 
     4921 GCAATCAAAT TCAGCCGATA GCGGAACGGG AAGGCGACTG GAGTGCCATG TCCGGTTTTC 
     4981 AACAAACCAT GCAAATGCTG AATGAGGGCA TCGTTCCCAC TGCGATGCTG GTTGCCAACG 
     5041 ATCAGATGGC GCTGGGCGCA ATGCGCGCCA TTACCGAGTC CGGGCTGCGC GTTGGTGCGG 
     5101 ATATCTCGGT AGTGGGATAC GACGATACCG AAGACAGCTC ATGTTATATC CCGCCGTTAA 
     5161 CCACCATCAA ACAGGATTTT CGCCTGCTGG GGCAAACCAG CGTGGACCGC TTGCTGCAAC 
     5221 TCTCTCAGGG CCAGGCGGTG AAGGGCAATC AGCTGTTGCC CGTCTCACTG GTGAAAAGAA 
     5281 AAACCACCCT GGCGCCCAAT ACGCAAACCG CCTCTCCCCG CGCGTTGGCC GATTCATTAA 
     5341 TGCAGCTGGC ACGACAGGTT TCCCGACTGG AAAGCGGGCA GTGAGCGCAA CGCAATTAAT 
     5401 GTAAGTTAGC GCGAATTGAT CTGGTTTGAC AGCTTATCAT CGACTGCACG GTGCACCAAT 
     5461 GCTTCTGGCG TCAGGCAGCC ATCGGAAGCT GTGGTATGGC TGTGCAGGTC GTAAATCACT 
     5521 GCATAATTCG TGTCGCTCAA GGCGCACTCC CGTTCTGGAT AATGTTTTTT GCGCCGACAT 
     5581 CATAACGGTT CTGGCAAATA TTCTGAAATG AGCTGTTGAC AATTAATCAT CCGGCTCGTA 
     5641 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACAGG AAACAGACCA TGGAggagga 
     5701 actagATGGC TTCCATTATT GGTAGCGGCT TTTTGATCAT TGCACCACTG CTGCATTCGG 
     5761 TAATGGGGAA ATGGGCTCTG CTTGGAATAG TGTTGTTGTC CATTCTGGCA TATGCGCTGG 
     5821 GGTCGGTTAT TCGCTTCAAT ATACGCCATG CAGAACCTGA GCTAGCTAGC AATCAACAAA 
     5881 GCAGTATTGT GACGCTTGAA AAAGCAAGTC AATGGGCGCT TGGTGCGGCA TATGCCATTT 
     5941 CCGTGGCGTT TTATATTAGT TTGTTTGCAG CGTTTGTTTT TGATCGTTTA TCAATCTCTG 
     6001 ATACGACGTA CATCAAACTG TTTACCAGTG GGTTGCTTGT CATCATTACG GTGGTCGCTT 
     6061 GGCTCCGTGG TGCTAGGGGG CTAGAGACCA TTGAGCTATT CGCCGTGACA ATAAAGTTGG 
     6121 CTATTATAGT AGGTGTGCTC GCAGCGCTGG CAACCTACGA CATACAAGTA CAAAGTGCTT 
     6181 GGTTTCAACA TGAAGCGATA CAGGCATTGA GCCATTTTGA AACTGTTAGC ATGCTCGCAG 
     6241 GCATGCTCAT GGTAACGCAA GGGTTCGAGA CAACCCGTTT TATGGGGAAT AACTACACGC 
     6301 CAGAACAGCG CATTAAAGCG AGTCGTTATG CTCAGTGGAT CGCTATTTTT CTCTATGTTG 
     6361 TTTTTATCGG TCTAACGTGT CCTATTTTTC TGGATTTTCC GATCACGGAA TTAAACGAAA 
     6421 CAACGATTAG CTACACCCTA GGGCAAGCAA TATGGGTATT GCCGATTTTA TTACTGGTTG 
     6481 CCGCCACGGC AAGTCAATTA AGTGCAGCAT TAGCCGATAC TATCGGTGGC GGAGGCCTCT 
     6541 TAAAAGAGCT TTTCCATTTA CCTATCTCCC CGCAATTTTA CTACGTTTTA GTCATCGCCA 
     6601 TCGCAGGTAT ATTAGTTTGG TCATCCAACG TATTTGAAAT TATTAATCTC GCTTCAAAAG 
     6661 GGTTTGCACT TTATTACCTG ATCCAAACAA TAATCGCGGT CAAACTCGTG ATGCGTCAAA 
     6721 GCACAGGTCA ACGCATTAGG TCAACAAAAT TACTTGGTCT ATCGGTGATC GTTCTCTGTT 
     6781 TATTCTTTGT GATTGGCTGG TCAATTCCAG CACCTCATAG CTAATAAGGA AAATACCGAT 
     6841 GCTATCAGTA GAAACTACAC CACCAATTGA CCAAATCAAA AACGCGGCTA AGCGCTACGC 
     6901 TATCATTGGT GTTGGAAATC TATTGCAGCG AGATGATGGC GTTGGTGTGC ACGCGGTTCG 
     6961 TGCTATGCAA CCCCTGCTAA AGTCTTATTC AAATGTATCT TGCATTGACG CTGGGACACT 
     7021 GAGCTATGAA CTTTTGGAGT GGGTTGCGAG TTCCGATCAT ACGATAGTCA TCGACGCGGC 
     7081 TTATATGCGC TGTCCGCCTG GCACGGTGAG AGTGTTTGAG AACGAGGCAA TTGCGGATCA 
     7141 GTTTCAGCAA GCGACGACCC ATTCCGTTCA CCAGATCACG TTACGCGACA CATTGTTGAC 
     7201 CAGCCAAACG TTATATTCAA AACCTTCTGC GGTGACGTTA ATTGGCGTAG AGCCGGAGGC 
     7261 GATTGAGTGG GGAACCTCTT TGAGTCCAAA GGTAAATGCA GCGCTATCAT CGATCATGGA 
     7321 TATCGCATTT GCTTGCTTAT CAGGCGACAA CGTTCAGACC TATAAACCGG CAACCCAAAA 
     7381 GGAGGCACGA TGACCGAAGA ACTCATTTTT ATGACATCAA ATGCTGATAA AACGGGCAAC 
     7441 GTAATGCCGC TTTTGCATCA GATACGTCAT GCGTTGTCTC AGTTAATTGA ACGACAAGAA 
     7501 CAAACCACGA TTGATCTGCG ACGATTGCCT TTAAGCGCTA GCGAAGAAGC GCAGTTAGAA 
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     7561 GCTTTTCTTG GGCATGGAGA GGTTAAAGCT GATATTCAGG CGCTGGGTGA TACGGTGCTA 
     7621 ATCGAATCAC GCTACGCAGG CGTTTGGCTT GAAATTCACT ATAACGAAGA TGTGGAGATC 
     7681 ATGGGCAAAT ACGTTCATAT CTGTACCTGT CCACCAATCA TAAAATCTCA GCCAGAAGAT 
     7741 ATGGTGTTAT CGCTCAGCAA TATAGTGTCT GACATCCATT CGTTGTCTCA TCAATCTTCT 
     7801 GATGAAACGG CTAAGGAGGA TTGACATGCG AGAGTAGGGA ACTGCCAGGC ATCAAATAAA 
     7861 ACGAAAGGCT CAGTCGAAAG ACTGGGCCTT TCGTTTTATC TGTTGTTTGT CGGTGAACGC 
     7921 TCTCCTGAGT AGGACAAATC CGCCGGGAGC GGATTTGAAC GTTGCGAAGC AACGGCCCGG 
     7981 AGGGTGGCGG GCAGGACGCC CGCCATAAAC TGCCAGGCAT CAAATTAAGC AGAAGGCCAT 
     8041 CCTGACGGAT GGCCTTTTTG CGTTTCTACT ACTAGTTGAC AATTAATCAT CCGGCTCGTA 
     8101 TAATGTGTGG AATTGTGAGC GGATAACAAT TTCACACATA CTAGAAAGAG GAGAAATACT 
     8161 AGATGGCGCT ACCAACATTA AACAAGCAGT TACAAGCGTC CGGTATCTCA AGACGCACAT 
     8221 TTCTTAAGTT TTGCGCTACA ACGGCGTCTT TACTGGCATT GCCGCAAAGC GCTGTTGCCG 
     8281 ATTTGGCGAC TGCCCTTGGC AATGCGAGAA GACCCTCTGT GATTTGGTTG CCCTTTCAAG 
     8341 AGTGCACAGG GTGTACCGAA GCAATATTGC GCTCTCATGC TCCCACATTG GAAAGCCTTA 
     8401 TTTTCGATCA TATTTCGTTG GATTATCAGC ATACGATAAT GGCTGCTGCG GGAGAGCAAG 
     8461 CTGAAGACGC TAGGCGTGCG GCGATGAACG CGCACAAAGG GCAATATTTG TTGTTGGTTG 
     8521 ATGGTTCGGT TCCGGTGGGT AACCCAGGAT ACTCAACGAT CAGTGGCATG AGTAATGTCG 
     8581 ATATGCTGAG AGAATCGGCA AAAGATGCTG CGGGTATTAT TGCCATCGGT ACCTGCGCGT 
     8641 CTTTTGGCGG GATCCCTAAA GCAAACCCAA ATCCGACGGG GGCAGTGGCA GTAAGCGACA 
     8701 TTATTACAGA CAAGCCAATC GTAAACATTT CAGGCTGTCC GCCACTGCCT ATCGCGATTA 
     8761 CAGCTGTGTT GGTTCATTAC CTGACGTTTA AGCGTTTCCC TGATCTCGAC GAATTACAAC 
     8821 GCCCACTCGC TTTTTTTGGT CAAAGCATCT GTCACAGATG TTATCGACGC CCATTTTTTG 
     8881 AACAACGTAA ATTTGCAAAA TCGTTTGATG ATGAGGGGGC AAAAAATGGG TGGTGTTTGT 
     8941 TCCAACTTGG TTGTAAAGGG CCCCAAACCT TTAACGCATG TGCAACGGTT AAATGGAATC 
     9001 AAGGCACGAG TTTTTGTATC GAATCTGGCC ATCCGTGTCT TGGTTGCTCT GAGCCCGATT 
     9061 TCTGGGATAA AAGCAGCTTT TACCAAGCCT CAGGTGGCGG TTCTGGCGGT GGTGCTGGTG 
     9121 GTGGCTCTGG TGGCGGTGCA ACCTACAAGG TTACGCTCGT CAATGCTGCC GAAGGCTTGA 
     9181 ACACCACGAT CGACGTGGCT GACGATACCT ACATCTTGGA CGCCGCTGAA GAGCAAGGCA 
     9241 TTGACCTGCC TTACTCCTGC CGTGCTGGTG CTTGCTCGAC CTGTGCTGGC AAAGTCGTCT 
     9301 CTGGTACCGT CGACCAATCG GATCAATCCT TCTTGGATGA CGACCAAATT GCAGCAGGCT 
     9361 TTGTCCTGAC CTGCGTCGCC TATCCGACCT CCGATGTGAC GATCGAAACC CACAAAGAAG 
     9421 AAGACCTCTA CCGTAGCGCT TGGTCCCACC CGCAGTTCGA AAAATAAGAT AATAGGCAAG 
     9481 GCTCATGGCA CATCACCACC ACCATCACGC AGAAAATACA GCAAGTAACA ACCGGTTAGT 
     9541 CGTCGATCCT ATCACTCGAA TTGAAGGGCA TCTTCGAATA GAAGCTGAAA TGGATGGGAA 
     9601 TACCATCAAA CAGGCGTTCT CATCAGGCAC GTCTGTTCGG GGAATTGAAC TGATTTTACA 
     9661 AGGCAGAGAT CCGCGTGACG CTTGGGCTTT TGCGCAACGT ATCTGTGGCG TCTGCACGCT 
     9721 GGTGCATGGT ATGGCATCGG TGCGTGCTGT CGAAGATGCA ATTAGAAAAG CTTGGCGGTC 
     9781 AAACGCAAAA TTAGGGGTTG CCATTGGAAA GCCCTCCATG ACATCTATGC CAAAAGGACC 
     9841 GATGCAACAT GGTAAAAAAG GGCACCGACA GTCACGTACT TCAATAGGCG TACTGAGTGA 
     9901 AGCAGAAATG GCTATCCCTC AAAATGCACA ACTGATAAGA AACATCATGA TTGCAACCCA 
     9961 ATATGTGCAT GATCACGTGA TGCATTTTTA TCACTTGCAT GCCCTAGATT GGGTTGACGT 
    10021 TGTTTCTGCA CTAGATGCAG ATCCAACGAG AACCGCTACG CTCGCCGGTC AATTGAGTGA 
    10081 TTATCCTCGT TCATCGCCGG GATATTTCAA AGATGTGAAG CAAAAAGTCA AAACGCTGGT 
    10141 TGAGTCTGGG CAGCTAGGGA TATTCAGTAA CGCGTATTGG GGGCATCCTG GCTATAAACT 
    10201 GCCACCTGAA GTTAACTTGA TGGCATTAGC ACATTATTTA GATGCGCTAA CGTGGCAGCG 
    10261 TGAAGTTGTA AAAGTTCACA CCATATTTGG AGGGAAAAAC CCTCATCCTA ATTTTGTCGT 
    10321 TGGCGGCGTG CCTTCACCGA TTAATCTCAA TGCGTCAACG GGTATTAACA CGAGTCGATT 
    10381 AGTGCAACTA CAAGATGCTA TCACGCAAAT GAAGAGCTTT GTCGATCAGG TGTATTACCC 
    10441 CGATATTGTG GCGATTGCGG GTTATTACAA AGAGTGGGGG ACACGAGGGG AAGGGCTGGG 
    10501 TAACTTTCTT ACCTATGGAG ACTTACCTAT GACATCAATG GATGACCCTG ATTCTTTCTT 
    10561 GTTTCCACGA GGTGCAATAC TTGGTCGAGA CTTGAGTAAA GTGCATGACC TTGATCTAGA 
    10621 TGATCCCTCT GAAATTCAAG AATTCGTCTC TTCCTCCTGG TATCGATATA GTGGAGGGAA 
    10681 CGCAAGTGGT TTACACCCTT TTAATGGACA AACAACACTC GAGTATACTG GTCCGAAACC 
    10741 GCCTTACAAG CACCTAAATG TAGGGGCTGA ATATTCATGG TTGAAAAGTC CGCGTTGGAA 
    10801 AGGCCATGCG ATGGAGGTGG GACCGCTGGC TCGCGTGCTA ATGATGTATG CTAAAAAAGA 
    10861 TGCCGCTGCG CAAGACATCG TTAATCGATC TCTTTCTATC TTGGATTTAG AGACCTCTGC 
    10921 ACTTTTCTCC ACACTCGGTA GGACGCTCGC CAGAGCAGTG GAAACAAAAA TTGTGGTTAA 
    10981 CCAGCTACAG TCTTGGTATG ACCAACTATT GGATAATATC GCAAAGGGCG ATACCGATAC 
    11041 GTTTAACCCT CTGTATTTTG ACCCTACCAA TTGGCCAATT AAAGGCCAGG GGGTAGGCGT 
    11101 GATGGAAGCG CCTCGTGGCG CGTTGGGGCA TTGGTTGGTC ATGCAAAATG GCAAAATTGA 
    11161 GAATTACCAA TGTGTCGTGC CTACGACATG GAACGCTGGA CCTCGAGATC CCAACTCACA 
    11221 GGCAGGTGCT TATGAAGCCG CTCTGCAAGA TAAACATACG CTACATGATC CTGACCAACC 
    11281 TTTAGAGATT TTGCGAACAC TTCATAGTTT TGACCCCTGC TTAGCATGTG CCGTGCACGT 
    11341 AATGGACGAA ACAGGGGAAG AGCGTTTGCG TCTAAAAGTT CGTTAAgatc ctctacgccg 
    11401 gacgcatcgt ggccggTCGA GCTCAAGGAG GAATAACACA TGCGAGAGTA GGGAACTGCC 
    11461 AGGCATCAAA TAAAACGAAA GGCTCAGTCG AAAGACTGGG CCTTTCGTTT TATCTGTTGT 
    11521 TTGTCGGTGA ACGCTCTCCT GAGTAGGACA AATCCGCCGG GAGCGGATTT GAACGTTGCG 
    11581 AAGCAACGGC CCGGAGGGTG GCGGGCAGGA CGCCCGCCAT AAACTGCCAG GCATCAAATT 
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    11641 AAGCAGAAGG CCATCCTGAC GGATGGCCTT TTTGCGTTTC TACTACTAGT TGACAATTAA 
    11701 TCATCCGGCT CGTATAATGT GTGGAATTGT GAGCGGATAA CAATTTCACA CATACTAGAA 
    11761 AGAGGAGAAA TACTAGATGT GTCTCGCTAT CCCCATGAAA GTCATTGCAA TTAAAGGCTT 
    11821 TAACGCAACG TGTGAAGCGA AAGGTGTCTC TCGCGAGGTG AGTTTACATT TAGTGCAAGG 
    11881 GCTAGAGGTC AAAGTTGGCG ACTATGTGAT GGTACATGTT GGTTATGCTC TCCAAGTGAT 
    11941 CACCTATGAT GAAGCGCAGG TGACATGGGA GATGCTCGAT CAGGTCATTG CTTACGATGC 
    12001 ATGAAATTAG TCTTTGCTAT AGCTTGCTTG ACACAGTCGC TGTTCACCAG CGAGCAAACA 
    12061 TGAATAAGTC TGTCAGTCTG GTTCACGTCA AAGTCGGCCC ACTGTCAGGT GTTGAGCCTG 
    12121 ACTTGCTGCA CCATGCGTTC TTGGCGTGTA GAACTCACAC CATTGGCGAT CAGGCAACGC 
    12181 TTAGAATTGA CACAAGCGCT ATCAAGATAC GCTGTAAATT GTGTGGCGAA TTCAGCCGAG 
    12241 TTTCGGTGAA TAGCATCCTA TGTGCAAGTT GCGGTGCTTG GCAAACCGAC CTCATTGAGG 
    12301 GCGATGAATT TATATTGCAA CGAATAGAGT TTATCGCACC TGACAATTTT ACAGAATCAA 
    12361 AGGAGAGAAA ACATGTGCGG TAACTGTGGT TGCGAAACGC AAGTAAAATC AGAGAAAACT 
    12421 GACAAGCCAT CAGCAAATAT CGTTGAGGTT CACGCAAATT TAAAAAGCAA CAATGACAAC 
    12481 CAAGCGATAG CAAACCGTGC TTTATTTGAC GCACATAATG TACTAGTGAT TAATTTGATG 
    12541 TCATCCCCAG GCAGTGGAAA AACCAGGCTA CTCGAAGAAA CGATACGTGC GCTTAAGTCG 
    12601 CAATACGCGA TGGCGGTGAT TGAAGGCGAC CTCGAAACTG AAAATGACGC AAATAGAATT 
    12661 AGACGTCATG GTGTGCAGGC GGAGCAAATC GCCACGGGCC AAGGGTGTCA CTTGGACGCC 
    12721 AGTATGGTGC AAAAGGTACT TGGAAGATTT AGCTTACAAA AACTAGACGT TTTGTTTATA 
    12781 GAGAATGTTG GCAATTTGAT TTGTCCAGCG TGTTTTGATT TAGGACAGCA CTTAAACATT 
    12841 ATTTTGCTGT CCGTACCAGA AGGTGATGAT AAGCCTGAAA AGTACCCAGT GATGTTTCGT 
    12901 GCCGCGGACG TCATGCTTAT TTCTAAGACC GATTACTTGC AATTTCACGA TGAATTCAAT 
    12961 GTACCTCGCG CGATTGAATC ATTTCGTAAA GTGGGCAACG ATGCGCCCGT TCTCGAAGTG 
    13021 TCTTCATTGA AAAGTCAACA TCTAGAGCGT TGGTTTTCTT ATTTTACGCA CGCCATTACA 
    13081 GCTCATCAGT CTCAGTCGTT ACAAAATAGC GGAGTCTAAC ATGCGAGAGT AGGGAACTGC 
    13141 CAGGCATCAA ATAAAACGAA AGGCTCAGTC GAAAGACTGG GCCTTTCGTT TTATCTGTTG 
    13201 TTTGTCGGTG AACGCTCTCC TGAGTAGGAC AAATCCGCCG GGAGCGGATT TGAACGTTGC 
    13261 GAAGCAACGG CCCGGAGGGT GGCGGGCAGG ACGCCCGCCA TAAACTGCCA GGCATCAAAT 
    13321 TAAGCAGAAG GCCATCCTGA CGGATGGCCT TTTTGCGTTT CTACTACTAG TTGACAATTA 
    13381 ATCATCCGGC TCGTATAATG TGTGGAATTG TGAGCGGATA ACAATTTCAC ACATACTAGA 
    13441 AAGAGGAGAA ATACTAGATG TACAGTGTTG AATCGTTGCT AAGAGACATT AAGAATACCT 
    13501 CGCTTTCAAA ACCGTTTCGT ATTCTTAATG TTTGCGGTGG CCATGAGCGT GCGATTACGC 
    13561 GCGCTGGATT TAGAACGTTG TTTCAGCACA ATATTCATCT GATACCTGGG CCAGGGTGCC 
    13621 CCGTTTGTAT TTGCCCCGAA GAGGATATTG CATACGCGAT ACACTTAGCC ATTAACGAAA 
    13681 ATGTCGTTAT CGTTAGTTTT GGTGACATGC TCCGCGTCCC AGTCGAACAC GAAATGGGTG 
    13741 GCTGTAGCTC ATTGATAGAC GCAAAAAATC AAGGGGCCGA TATCCGTCCG ATATCTTCTC 
    13801 CTCAAGAAGC GGTATCTATA GCATTGGAAG AACCTCGTAA GGTTATTGTG TTTTTTGCTG 
    13861 TTGGTTTTGA AACGACTATG GCACCGATTG CAGCAACACT GCTTAATGAT TTACCCAATA 
    13921 ACTTTAAAGT ATTATTGTCT GGACGACTTA CTTGGCCAGC AGTTGCCCAT GTGCTTGAGA 
    13981 GTCAACCGAA TACTTTTGAT GCACTGATTG CGCCAGGCCA CGTTGCGACA ATTATGGGTA 
    14041 GTGAAGAATG GCAGTTTGCA ATCGACCATC ATAATTTGCC TGTCAGTATT GCTGGTTTTC 
    14101 ATCCAGAAAG TTTGCTGTTG TCGCTCCAAA CGCTGCTCGG TAATTGTTCA AATAAAGTCG 
    14161 TCACACTGAG TAACCGCTAT CCCGAAGTGG TAAAGCAAAA CGGCAATGCA GCAGCTAAAG 
    14221 CAATAATCAA TAAAGCGTTC ACTATCGTTG ACGCACATTG GCGAGGAATT GGTGTTATTC 
    14281 CTGGTTCTGG ATTTTCCTTT GCTTCGAGAC TATCGCACCT AGACGCCACA AACGATTATG 
    14341 CGCCAGTCGA TTTCCCTTCG CAATGTGCGC AAAACGTTCC TGAAACCACA TCGCCCTGTG 
    14401 AAAAAGTGAT CCTCGGAAAA ATGGCACCTG ATGCGTGCCC GTTTTTTGGT CAGGAATGCA 
    14461 AACCAGCATC CCCTAAAGGC GCATGTATGG TGTCTGATGA GGGGGCTTGC CGAATTTGGT 
    14521 ATAGCTCTGG TGAGCGCTCG ATAACAAATG TTATCAAAAA GGGGAATACG CTAAAGGTGG 
    14581 AGATGAAGTG ATGACAACTG CCCGCACATA TGTTGCCAAT ACGAATAAGA GTAAAACTAT 
    14641 CGCCTATGAG TTGAACATTA CTGGAGTCAT CCAGGGGGTT GGGTTCAGAC CGTTAGTTTA 
    14701 CTGCTTAGCG TATGAAAAAA GTATTGTTGG TTGGGTACAA AACGACTGTG GATGTGTGCG 
    14761 AATACACGCT GAAGGCACTG AGCTAGACGT TGAACAATTT GTATTCGACT TACTGAACAA 
    14821 TGGGTCGCTA GTTTCCATAT CCTTGCTGGA AAAAAAGCAG GTTAAACTGA GTAATGTAGA 
    14881 CTCGTTCACG ATAAAAGAAA GCGGTCATGA TATAGCGTGC GGGGCGATAT CAATCCCCAA 
    14941 AGATGTCTAT TTGTGTGGAG CGTGTAAAGC TGAGTTACTG TCAAATACTA ACCGACGTGG 
    15001 CACCTATAGC TTTATCGCTT GCAGTAAATG TGGTCCACGA TTTTCTATGC TGCGAGCAAT 
    15061 GCCATACGAC AGAAAGAACA TGAGTATGTC AGCATTTCCA ATGTGTGAGT TATGTCGTAA 
    15121 AGAATATCAA TCGCCAACTG ATAGGCGCTT TCATGCTCAA CCAATAAGCT GTCGCGTATG 
    15181 CGGGCCTGAA GTATTTTGTT CAACTGTCGG CGGGCGCGTG GTCTCGCAAG GCGATGTTGA 
    15241 TGTTGTAGCA ACGGTTGTCG CGTATTTGAA TCAAGGCAAA ATTGTCGCGT TAAAAAGTAT 
    15301 AGGCGGTTAT CACTTGCTCT GTGACGCACA AAGCACTGAA GCGGTAGACC TTTTACGCCA 
    15361 GCGTAAAAAT AGACCAGATA AACCTTTCGC GGTCATGCTC CCAGAGCCTC GTGCAGACGA 
    15421 AACAAGTGAG GATTGGTTAG ATAAATGCGT TGCTGTAGAC AGTCATCAAA GAGCGCTCTT 
    15481 ACTAAGCCCC GTGCGACCCA TTTTACTTGC AAAAAAGCAA TCGAATGTAC CCATTGCAGA 
    15541 TAACGTAGCG CCCATGCTTC GTGATTTGGG GGTGATGTTG CCGTGCAGCG GACTGCATTT 
    15601 ACTCATTATG CAGCAATTCA ATCGCCCCAT GGTGGCTACG TCAGGAAATA TTTACGGTGA 
    15661 ACCGATGGTC ACATCGACGT CATCGGCACA GCAACACCTT TCGATGTTGG CAGACATCTT 
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    15721 CGTGCACCAT AATCGAGACA TTTTTCACAA ACTGGATGAT TCTGTGCTGC GAACGCTTAA 
    15781 GTCAGGCACC ATTCCAATTC GCCTGGGGCG GGGTATAAGT CCGATAGAAT TATCATTGCC 
    15841 ATATACTGTG CAGGAACCAA TGCTTGCTGT TGGCGCGAAT CAGAAAAATA CAGTCGCAAT 
    15901 AGCTTTGAAC AATCGACTTA TCGTAACACC GCATATTGGC GACCTCGATT CTCCGATAAT 
    15961 GCAAGCGCAC TTTGAAAAAT GTATCAGTGA CTTTCAAGCT CTCTATCATG TTCATCCACA 
    16021 GCGTATTCTT TGCGATAGCC ATCCTGGCTA TATCAGTTCC CGTTGGGCCA AAGGCAGTGA 
    16081 ACTACCGACT ACTAAAGTTT TACATCACCA CGCTCATGCA TCAGCGTGGG CATTAGCTGC 
    16141 TGAAATATCG ACACCAAGCT TGGTTTTCGT GTGGGATGGA ACGGGATTAG GCGAGAATGG 
    16201 CGAGATGTGG GGAGGGGAAG TTTTTTGTGG GACGCCGGGC AATTGGAAAC GTGTTGCCTC 
    16261 ATTAGCGCCT ATGAAGTTGC AAGGCGGCAA CAAGGTTCCA AATCAACCAT GGCGAAGTGC 
    16321 AGCATCACTA GTGTGGGGTA CTAATTTCAC CGGCATTGAT TTTAAACCAT TTGATCCACA 
    16381 ACAATTAAGC TACAACGCAT GGCAAAACGA ACTCAATTGT CATGTTAGTA GTTCAATGGG 
    16441 AAGACTGTTC GACGCGGCGG CATTTGCCTG CTGTGAACAG AGCGAAGTCT CTTATGAAGG 
    16501 GCAGGCGCCG ATGATGTTGG AAAGCGTTGC GTCGACGCCC TCTAAGGTTA TGCCGTTAAC 
    16561 GTTGGTCCAG AAAAACGACG AATTTATTCA AATGGATTGG CGAACACTGG TACCGGAACT 
    16621 ATTTGATTTC AAAGTGTCTC CTCAAACTCG TGCTGCAAAT TTCCACGCTT CGTTAATTGA 
    16681 AACGGTATGG GAGGTAACCC TACATTGCCG TAAAAAGTTT AATTTTGACC ACATTGGATT 
    16741 GGCAGGAGGC GTCTTCCAAA ATCGCATTTT GTGTGACGGT ATATCACAAC GGTTTTTACA 
    16801 ATCAGACATT CCTGTGGTTA TTCCAAGTAG TTTGCCATTA AACGATGCCG CAATAAGTGT 
    16861 TGGGCAAATC CACGAATACT GTTCACGGAG GTCATAATGA AAAGCGCAGA GGGCAATAAT 
    16921 CATTCATCAT CAGAGCCGTT GGGCACGGAA TCTATTCAAT TAGCTCAGGG GAACGGCGGA 
    16981 ACACTGACAA AAAGACTCAT TGATCATGTT TTTAAAAATA AAGCGAACAA AGATCTAGAT 
    17041 CTGCTTCATG ATGCCGCCAC AGTAACTTTT GATGGTCCTT ATCTGAGTAT AACAACGGAT 
    17101 AGCTTCGTTG TATCCCCCCC AACATTTCCA GGCGGCAATG TAGGCGCGTT GAGTGTTTAC 
    17161 GGTACCGTCA ATGATTTAGC AGTCGTTGGG GCAACACCAC GGTACATCAG TACTGCATTT 
    17221 ATTATTGAAG AAGGCTTTTC CCTTTCAACA TTGAAACAAA TCGTTAATGG AATGCATCAA 
    17281 GCTGCCGAAG AAACGAAGGT CGCCATTGTA ACAGGTGATA CGAAAGTTGT CCCGAAAGGC 
    17341 AGTGGTGGCG GCGTTTTTAT CAATACAACG GGTGTTGGAG ACAGCCGAGA TGCGCCGATT 
    17401 TGGGATACCA GTCTTATAAA GGCAGGCGAT CATGTACTGG TTAGTGGTTC TGTAGGTGAT 
    17461 CACGGTGCGT GTGTCCTGCT TGCTCGCGAG GACTATGGTT TGCAAGGTCA GCTAAAGTCT 
    17521 GATTGTGGAA GCGTTGTTCC TCTTATTGAT CCAATCAAGC ATTTGGAAGG TGTTCGTTTT 
    17581 GTGCGTGACC CAACTCGTGG AGGGTTGTCA GTATTACTCC ATGACGTTGC TAATGAAACA 
    17641 GGCTTCGATA TCGAGTTAAT TGAAAATAAT ATTCCGGTGC GACCTGAAGT GGCAAGCGTG 
    17701 TGTGAAATAT TAGGCTTTGA TCCGTTTGTT TTAGCGTGTG AGGGACGCAT TGTTGCTGTT 
    17761 GTTGCCCCTG ACATAAGCGG TAAGGTGCTA GAACACTGGC GGAGCATTCG AAACGGGGAG 
    17821 CAGGCCGAAC ACATTGGTGT AATAGTAAAA AACACCGAAT CAAAAGGGCG CGTGACCATT 
    17881 GTTACGCCAA TGGGAGGAAG ACGTTTCATG AATGAACTCG AAGATGAGCC GCTTCCAAGG 
    17941 ATCTGCTGAG ATCCTCTAGA GTCGACCTGC AGGCATGCAA GCTTGGCTGT TTTGGCGGAT 
    18001 GAGAGAAGAT TTTCAGCCTG ATACAGATTA AATCAGAACG CAGAAGCGGT CTGATAAAAC 
    18061 AGAATTTGCC TGGCGGCAGT AGCGCGGTGG TCCCACCTGA CCCCATGCCG AACTCAGAAG 
    18121 TGAAACGCCG TAGCGCCGAT GGTAGTGTGG GGTCTCCCCA TGCGAGAGTA GGGAACTGCC 
    18181 AGGCATCAAA TAAAACGAAA GGCTCAGTCG AAAGACTGGG CCTTTCGTTT TATCTGTTGT 
    18241 TTGTCGGTGA ACGCTCTCCT GAGTAGGACA AATCCGCCGG GAGCGGATTT GAACGTTGCG 
    18301 AAGCAACGGC CCGGAGGGTG GCGGGCAGGA CGCCCGCCAT AAACTGCCAG GCATCAAATT 
    18361 AAGCAGAAGG CCATCCTGAC GGATGGCCTT TTTGCGTTTC TACAAACTCT TTTGTTTATT 
    18421 TTTCTAAATA CATTCAAATA TGTATCCGCT CATGGCGGCC CAGATCCCCG GGTACCGAGC 
    18481 TCGAATTTCG AGCTTCTGGA GCAGGAAGAT GTCGCGGGCA TTAGCACCAG CGGTCTGCCA 
    18541 AGCCTCCGCC AGCCGTTGGG TCCCTTCCGC TTGAGCTTTT CCATCTTCGA CGATACGGGC 
    18601 GGCGGCCCCC CGCGCTTCCG CGATCGCCCG TTTACAAGCT GCCTCAGCTG GGGCGATCAC 
    18661 ATCGGCTTGA AGTTGCTGCT GCACCTGTTT GATCCGCTCC TGCTGCACAG GGAGTTCTGC 
    18721 TTGGCTACGA GCGACTTCGG TAGCAATGTC CGCTTCAGCT TCGGCCACCA CCGCTTCGCG 
    18781 CCGCGTCAAC GCATCCTGAA TCCGGCGCTC GGCCTCGGCT TGGGCGATCG CTACATCGCG 
    18841 ATCGATCCGA CGCAGGGCCG TGATCTTGTC ATTTTCGGCC GTTTGGATCG CAGAGGCAGC 
    18901 CTGGGCATCG GCTTCAGCAA TTCGGGCATC TCGCTGCAGA TCAGCCCGCT GCTTGCGTCC 
    18961 ACTAGCCGAG AGATAACCGA CCTCATCGGA AATGTTCTGG ACTTGCAGCG TATCGAGGAC 
    19021 TAGACCCAGC TGCTCAAGGT CATCCTCCGC CTCTTCCAGC AGACTTTTGG CAAAGGCAAT 
    19081 TTTGTCCTCG TTGATCTGCT CCGGCGTGAG GCTGGCTAAA ACACCACGCA AGTTGCCTTC 
    19141 GAGGGTCTCC TTGGCAATTT GCTCGATTTC CTTACGGTTT TTGCCAAGCA GCCGCTCGAT 
    19201 CGCGTTGTGG ATGGTCGGTT CTTCCCCAGC AATCTTGATA TTGGCAACGC CTTCAACAGT 
    19261 CAGGGGAATG CCGCCCTTGG AGAAGGCATT GGAAACGCGC AACTCAATGA TCATGTTGGT 
    19321 CAGATCCATG CGGAGCGCTT TTTCCAGCAG AGGTACCCGC AGGCTGCTGC CGCCCTTGAC 
    19381 CAAGCGATAG CCAACTCGGC GGCCATCACT ACTGCGGCGA CTACTGCCAG CAAAGATCAA 
    19441 AATTTCACTG GGTTGGCAGA TGTAGTAGAG ATTGCGCAGG ACTAAGCTGC CAGCCCCGGC 
    19501 GACTCACCAG TCACAGAAAA GCATCTTACG GATGGCATGA CAGTAAGAGA ATTATGCAGT 
    19561 GCTGCCATAA CCATGAGTGA TAACACTGCG GCCAACTTAC TTCTGACAAC GATCGGAGGA 
    19621 CCGAAGGAGC TAACCGCTTT TTTGCACAAC ATGGGGGATC ATGTAACTCG CCTTGATCGT 
    19681 TGGGAACCGG AGCTGAATGA AGCCATACCA AACGACGAGC GTGACACCAC GATGCCTGCA 
    19741 GCAATGGCAA CAACGTTGCG CAAACTATTA ACTGGCGAAC TACTTACTCT AGCTTCCCGG 
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    19801 CAACAATTAA TAGACTGGAT GGAGGCGGAT AAAGTTGCAG GACCACTTCT GCGCTCGGCC 
    19861 CTTCCGGCTG GCTGGTTTAT TGCTGATAAA TCTGGAGCCG GTGAGCGTGG GTCTCGCGGT 
    19921 ATCATTGCAG CACTGGGGCC AGATGGTAAG CCCTCCCGTA TCGTAGTTAT CTACACGACG 
    19981 GGGAGTCAGG CAACTATGGA TGAACGAAAT AGACAGATCG CTGAGATAGG TGCCTCACTG 
    20041 ATTAAGCATT GGTAACTGTC AGACCAAGTT TACTCATATA TACTTTAGAT TGATTTAAAA 
    20101 CTTCATTTTT AATTTAAAAG GATCTAGGTG AAGATCCTTT TTGATAATCT CATGACCAAA 
    20161 ATCCCTTAAC GTGAGTTTTC GTTCCACTGA GCGTCAGACC CCGTAGAAAA GATCAAAGGA 
    20221 TCTTC 
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