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Supplemental Figure S1. Expression analysis of SCN infected (3DAI) and non-infected soybean roots and leaves based on RNAseq data analysis
of all the identified genes from mass spectrometry shown in Table S2, corresponding to key components related to redox hemeostasis (A),
Glycolysis (B), Glyoxylate cycle (C), Succinyl-CoA and heme biosynthesis related enzymes (D), Cytoskeleton-related genes (E), and ATP
mitochondrial related genes (F).
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Supplemental Figure S1. Expression analysis of SCN infected (3DAI) and non-infected soybean roots and leaves based on RNAseq data
analysis of all the identified genes from mass spectrometry shown in Table S2, corresponding to key components related to redox hemeostasis
(A), Glycolysis (B), Glyoxylate cycle (C), Succinyl-CoA and heme biosynthesis related enzymes (D), Cytoskeleton-related genes (E), and ATP
mitochondrial related genes (F).
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Supplemental Figure S1. Expression analysis of SCN infected (3DAI) and non-infected soybean roots and leaves based on RNAseq data
analysis of all the identified genes from mass spectrometry shown in Table S2, corresponding to key components related to redox hemeostasis

(A), Glycolysis (B), Glyoxylate cycle (C), Succinyl-CoA and heme biosynthesis related enzymes (D), Cytoskeleton-related genes (E), and ATP
mitochondrial related genes (F).



Gene Name F-SHMTO08c-CDS
Cloning Vector pG2RNAI2
Length (bp) 1430
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Supplemental Figure S2. F-SHMTO08c-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



Detailed Sequence of the Whole Construct:

1

61
121
181
241
301
3A71
421
481
541
601
661
721
781
g41
801
861
1021
1081
1141
1201
1261
1221

TTGATCCCGA
TTTTCACGCC
CGCCAATATA
TCCRAGCTCA
GGEECCTCTTC
GGGTAACGCC
TTARCCCTETT
ACTCCCEOCE
TGCATGTGAC
TTTCCTAGARA
CCAAGTGACA
ATGCTATAAR
ATTCTCTCTS
TTCTTCETTE
TGTTTTIGTITT
TACARACRAACE
TTCATGTCAG
CTTTTTTCAT
BRATTACTTCA
AATTGTTCAG
ATATTGCTCA
TTTTTTTTCA
GATTTATCTG

GGEGGAACCCT
CTTTTAAATA
TCCTGTCAAR
AGCTCATTCE
GCTATTACGC
AGGGTTTTCC
ATCCCTAGAT
CECGECCCART
TCCGTCAAGA
GGACTCTCCEG
CCATACATGA
ACGCCCCACA
TGETATTTCCC
TTTCCATEAR
GETTTCATCG
TCCTTAATTT
ATCCCTTTAC
TGATTACTTC
GATCCGTTAR
ATCCGTTGAC
GATCTGTTAG
CGAGATTGCT
TGATTGTTGA

GTGGETTGGCA
TCCGTTATTC
CACTGATAGT
CCATTCAGGC
CAGCTGGECGA
CAGTCACGAC
ATCGEATTTTEG
ATAACRACCH
TTACGAAACC
ARAATGCATC
ACACGCGTCA
CCCCTCCTCC
TACCTCTCCC
TTETETATET
ATCTTCAATT
GATGATTCTT
AACAAGCCTT
AGATCCGTTA
ACARCAGCCT
ARAARCCCTT
CAACTGCCTT
TCAGATCCET

TGCACATACA
TAATAAACGC
TTAAACTGAR
TGCGCAACTG
ARGGEGGATE
GTTGTAAAAC
GOTACCTTAR
CCTCCTARTA
GCCAACTACC
CAATACCARR
CAATATGACT
TTCCTTCGCA
TTCAAGGTTA
TOTTTEATCR
TTCATAATCA
TAATCGTAGA
AATTGETTGAT
AACGTAACCA
TATTTTTTAT
ATTCGTTGAT
GTTTGTTGAT
ACTTAAGATT

AATGGACGAR
TCTTTTCTCT
GGCGGGAAAC
TTGEEGAAGEE
TGECTGCAAGE
GACGGCCAGT
GETAGCCARR
GCATAARCCCH
ACGCAAATTG
TATTACCCGT
GGAGAAGGGT
GTTCAATTCC
GTCGATTTCT
ATACGATETT
GATTCAGCTT
TTTGECTCTAR
TCATTAATCEG
TAGATCAGGE
ACTTCTGTGS
TCTATATCGT
TCTATTGCCG
ACGTRAATGGA

CGGATARACC
TAGGTTTACC
GACAATCTGA
CGATCGGETGC
CGATTAAGTT
GCCAAGCTTA
ATCGATCACT
AGCCTTCAAGE
CAATTCTCAA
GTCATAGGCA
TCCACACCTT
AATATATTCC
TCTGTTTTTC
GATTTEATTES
TTATTATCTT
TTAGAGCTTT
TAGATTAGGE
CTTTTTCATG
TTTTTCAAGA
TTTTCGAGAG
TGGATTAGGE
TTTTGATTCT

Supplemental Figure S2. F-SHMTO08c-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



CGAGTATTAT GGCATTGGGA ARACTGTTTT
2821 TCTTGTACCA TTTGTTGTGC TTGTAATTTA CTGTGTTTTIT TATTCGGTTT TCGCTATCGR
2881 ACTGTGAAAT GGAAATGGAT GGAGAAGAGT TAATGAATGA TATGGTCCTT TTGTTCATTC
2941 TCAAATTAAT ATTATTTGTT TTTTCTCTTA TTTGTTGTGT GTTGAATTTG ARATTATAAG
3001 AGATATGCAA ACATTTTGTT TTGAGTAAAZ ATGTGTCARRL TCGTEGCCTC TAATGACCGA
3061 AGTTAATATG AGGAGTAAAA CACTTGTAGT TGTACCATTA TGCTTATTCA CTAGGCAACA
3121 AATATATTTT CAGACCTAGA AAAGCTGCAA ATGTTACTGR ATACAAGTAT GTCCTCTTGT
3181 GTTTTAGACA TTTATGAACT TTCCTTTATG TAATTTTCCA GRATCCTTGT CAGATTCTAA
3241 TCATTGCTTT ATAATTATAG TTATACTCAT GGATTTGTAG TTGAGTATGA AAATATTTTT
3301 TRATGCATTT TATGACTTGC CAATTGATTG ACAACATGCA TCAATCCGCG GTTATGACTC
3361 TCTTAAGAGA GTCATGAATT CGAGCTTCCA GAAGGTAATT ATCCAAGATG TAGCATCARG
3421 AATCCAATGT TTACGGGAAA AACTATGGAA GTATTATGTS AGCTCAGCAR GAAGCAGATC
3481 AATATGCGGC ACATATGCAA CCTATGTTCA AARAATGAAGR ATGTACAGAT ACAAGATCCT
3541 ATACTGCCAG AATACGAAGA AGRATACGTA GAAATTGAAR AAGAAGAACC AGGCGAAGAA
3601 ARGRATCTTG AAGACGTAAG CACTGACGAC AACAATGAAR AGARGAAGAT AAGGTCGGTG
3661 ATTGTGAAAG AGACATAGAG GACACATGTA AGGTGGAAAR TGTRAGEGCG GARAGTAACC
3721 TTATCACAAR GGAATCTTAT CCCCCACTAC TTATCCTTTT ATATTTTTCC GTGTCATTTT
3781 TGCCCTTGAG TTTTCCTATA TARGGAACCA AGTTCGGCAT TTGTGAAAAC AAGAAARAAAT
3841 TTGGTGTAAG CTATTTTCTT TGRAGTACTG AGGATACAAC TTCAGAGAAR TTTGTAAGTT
3901 TGTGATCCAT GGTGAGCAAG GGCGAGGAGC TGTTCACCGS GETGETECCC ATCCTGETCG
3961 AGCTGGACGE CGACGTARAC GGCCACAAGT TCAGCGTETC CGECEAGGEC GAGGGCGATG
4021 CCACCTACGE CAAGCTGACC CTGAAGTTCA TCTGCACCAC CGGCAAGCTG CCCGTGCCCT
4081 GGCCCACCCT CGTGACCACC TTCACCTACG GCGTGCAGTS CTTCAGCCGEC TACCCCGACC
4141 ACATGAAGCA GCACGACTTC TTCAAGTCCG CCATGCCCGR AGGCTACGTC CAGGAGCGCA
4201 CCATCTTCTT CAAGGACGAC GGCAACTACA AGACCCGCGC CGAGGTGAAG TTCGAGGGCG
4261 ACACCCTGGT GAACCGCATC GAGCTGAAGG GCATCGACTT CAAGGAGGAC GGCAACATCC
4321 TGGGGCACAA GCTGGAGTAC ABACTACAACA GCCACAACGT CTATATCATG GCCGACARGC
4381 AGAAGRACGE CATCAAGGTG BACTTCAAGA TCCGCCACAR CATCGAGGAC GGCAGCGTEC
4441 AGCTCGCCGA CCACTACCAG CAGAACACCC CCATCGGCGR CGECCCCGTE CTGCTGCCCG
4501 ACAACCACTA CCTGAGCACC CAGTCCGCCC TGAGCARAGR CCCCAACGAG AAGCGCGATC
4561 ACATGGTCCT GOTGGAGTTC GTGACCGCCGE CCGGGATCAC TCACGGCATG GACGAGCTGT
4621 ACAAGTARAG CGGCCGCCCG GOTGCAGATC GTTCAAACAT TTEGCAATAR AGTTTCTTAA
4681 GATTGARATCC TGTTGCCGET CTTGCGATGA TTATCATATA ATTTCTGTTG AATTACGTTA
4741 AGCATGTAAT AATTAACATG TAATGCATGA CGTTATTTAT GAGATGGEGTT TTTATGATTA

Supplemental Figure S2. F-SHMTO08c-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.




4801 GAGTCCCGCA
4861 ATAARATTATC
4921 GAGRATTAAT
4981 ATTCCACACA
5041 AGCTAACTCA
5101 TGCCAGCTGC
516l AGCAATTCGG
5221 AGCGTCAATT
5281 CGGCAGCTCG
5341 AGCGGGAGAG
5401 ACGGCAACTA
546l TGTARCGATGC
5521 TTACATAAAC
5581 TAGGCCGCGA
5641 TAATGTCGGG
5701 GTTGTTTCTG
5761 ACTAMACTGG
5821 TGATGATGCA
SBE1 AGRATATCCT
5941 GCATTCGATT
6001 GGCGCARTCA
6061 TGGCTGGCCT
6121 TTCAGTCGTC
6181 AATAGGTTGET
6241 CCTATGGARC
6301 TGGTATTGAT
6361 CTARGARTTA
6421 TGRAGCGTCRG
6481 GTAATCTGCT
6341 CARGRGCTAC
6601 ACTGTCCTTC
6661 ACATACCTCG
6721 CTTACCGGGT
6781 GGGGGETTCGET
6841 CAGCGTGAGC
6901 GTAAGCGEGCA
6961 TATCTTTATA
T021 TCGTCAGGGG
TO0Bl GCCTTTTGECT
7141 AACCGTATTA
7201 AGCGAGTCAG
7261 CTGTGCGGTA
7321 TAGTTAAGCC
7381 ACCCGCCAAC
7441 GACRAGCTGT
7501 AACGCGCGAG
75681 TGTCCGCGCC
Te2l GCGATAGGCC
7681 TTTTGCAGCT
7741 AGRGTTTTRA
TBO01 TCAGTCACTT
TBel TTCCGGTTCC
7921 CCTTTTCGAC
7981 GRACCGGCGG

ATTATACATT
GCGCGCGGTG
TCGTAATCAT
ACATACGAGC
CATTAATTGC
ATTAATGAAT
CGTTAATTCA
TGTTTACACC
GCACARMATC
CCGTTGETARG
AGCTGCCGGEGE
ACAGRGCGTT
AGTAATACAR
TTAMATTCCA
CAATCAGGTG
ARACATGGCA
CTGACGGAAT
TGETTACTCA
GATTCAGGETG
CCTGTTTGTA
CGARTGARTA
GTTGAACARG
ACTCATGGTG
ATTGATGETTG
TECCTCGETE
AATCCTGATA
ATTCATGATC
ACCCCGTAGA
GCTTGCAARC
CRACTCTTTT
TAGTGTAGCC
CTCTGCTARAT
TGGACTCAAG
GCACACAGCC
TATGAGAAMG
GGETCGGEARC
GTCCTETCGE
GGCGGAGCCT
GGECCTTTTGEC
CCGCCTTTGA
TGAGCGAGGA
TTTCACACCG
AGTATACACT
ACCCGCTGAC
GACCGTCTCC
GCAGGGTGCC
CTGGTAGATT
GACGCGARGC
CTTCGGCTGET
TRAGTTTTAR
ACATGTGTGA
CAATGTACGG
CTTTTTCCCC
ATGCTTCGCC

TRATACGCGR
TCATCTATGT
GTCATRAGCTG
CGGAAGCATA
GTTGCGCTCA
CGGCCAACGC
GTACATTARAK
ACAATATATC
ACCACTCGAT
GCGGECAGACT
TTTGARACAC
GCTGECCTETE
GGGGTGTTAT
ACATGGATGC
CGACAATCTA
ARAGGTAGCGT
TTATGCCTCT
CCACTGCGAT
AARATATTGET
ATTGTCCTTT
ACGGTTTGEET
TCTGGAAAGA
ATTTCTCACT
GACGAGTCGE
AGTTTTCTCC
TGAATAAATT
CTGCATGACC
AARGRTCARR
ARAARRACCA
TCCGARGETAR
GTAGTTAGGC
CCTGTTACCA
ACGATAGTTA
CAGCTTGGAG
CGCCACGCTT
AGGAGAGCGC
GTTTCGCCAC
ATGGRRARMC
TCACATGTTC
GTGAGCTGAT
AGCGGRAGAG
CATATGGTGC
CCGCTATCGC
GCGCCCTGAC
GGGAGCTGCA
TTGATGTGGG
GCCTGGECCET
GECEGEECET
GCGCTGGCCA
AGAGTTTTAG
CCGGTTCCCA
CTTTGGEGETTC
TGCTAGGECR
CTCGATCAGG

TAGRARACAR
TACTAGATCC
TTTCCTGTGET
AAGTGTARAAG
CTGCCCGCTT
GCGGGGAGAG
ARCGTCCGCA
CTGCCACCAG
ACAGGCAGCC
TTGCTCATGET
GGATGATCTC
ATCCAGATCA
GAGCCATATT
TGATTTATAT
TCGATTGTAT
TGCCARTGAT
TCCGACCATC
CCCCGGEGARN
TGATGCGCTGE
TARCAGCGAT
TGATGCGRGET
AATGCATAAR
TGATARCCTT
AATCGCAGAC
TTCATTACAG
GCAGTTTCAT
ARRATCCCTT
GGATCTTCTT
CCGCTACCAG
ACTGGECTTCA
CACCACTTCA
GTGEGCTGCTG
CCGGATAAGG
CGRACGACCT
CCCGAAGGGA
ACGAGGGAGC
CTCTGACTTG
GCCAGCAACG
TTTCCTGCGET
ACCGCTCGCC
CGCCTGATGC
ACTCTCAGTA
TACGTGACTG
GGGCTTGTCT
TGTGTCAGAG
CGCCGGCGGET
AGGCCAGCCA
AGGGAGCGECA
GACAGTTATG
GCGGARRRAT
ATGTACGGCT
CCRATGTACG
ATTTGCCCTA
TTECGETAGC

AATATAGCGC
GATGATAAGC
GRAATTGTTA
CCTGGGGTGC
TCCAGTCGGE
GCGGTTTGCG
ATGTGTTATT
CCAGCCAACA
CATCAGTCCG
TACCGATGCT
GCGGAGGGTA
TGEAMCARTRAR
CAACGGGAAR
GGGTATAAAT
GGGAAGCCCG
GTTACAGATG
AAGCATTTTA
ACAGCATTCC
GCAGTGTTCC
CGCGTATTTC
GATTTTGATG
CTTTTGCCAT
ATTTTTGACG
CEATACCAGSE
AAACGGECTTT
TTGATGCTCG
AACGTGAGTT
GAGATCCTTT
CGGETGGETTTG
GCAGAGCGCR
AGAACTCTGT
CCAGTGGCGA
CGCAGCGGTC
ACACCGAACT
GAAAGGCGGA
TTCCAGGGGEE
AGCGTCGATT
CGGCCTTTTT
TATCCCCTGR
GCAGCCGAAC
GGTATTTTCT
CAATCTGCTC
GGTCATGGCT
GCTCCCGGCA
GTTTTCACCG
CGAGTGGCGA
TTTTTGAGCGE
GUGACCGARG
CACAGGCCAG
CECCTTTTTT
TTGGGTTCCC
TGCTATCCAC
GCATCTGCTC
GCATGACTAG

GCARACTAGE
TGTCAAACAT
TCCGECTCACK
CTAATGAGTG
ARACCTGTCG
TATTGGCTAG
AAGTTGTCTA
GCTCCCCGAC
GGACGGCGTC
ATTCGGRAGA
GCATGTTGAT
BACTGETCTGEC
CGTCTTGCTC
GGGCTCGCGA
ATGCGCCAGA
AGATGGTCAG
TCCGTACTCC
AGGTATTAGA
TECECCEETT
GTCTCGCTCA
ACGAGCGTRA
TCTCACCGGA
AGGGGAAATT
ATCTTGCCAT
TTCARARLRATR
ATGAGTTTTT
TTCETTCCAC
TTTTCTGCGEC
TTTGCCGGAT
GATACCARAT
AGCACCGCCT
TAAGTCGTGET
GGGCTGAACG
GAGATACCTA
CAGGTATCCG
ARACGCCTGG
TTTETGATGEC
ACGGTTCCTG
TTCTGTGEGEAT
GACCGAGCGC
CCTTACGCAT
TGATGCCGCA
GCGCCCCGAC
TCCGCTTACA
TCATCACCGA
CGGCGCGGET
GCCAGCGGECC
GETAGGCGECT
GCGGEGETTTTA
CTCTTTTATA
AATGTACGGG
AGGARAGAGA
CGTACATTAG
GATCGGGCCA

8041
8101
Blel
8221
BZB1
B341
8401
8461
8521
B5B1
8641
8701
8761
BEZ21
BEB1
8941
9001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
9661
9721
9781
9841
9901
9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
105861
10621
106E1
10741
10801
108861
10921
10981
11041
11101
11161
11221
11281

GCCTGCCCCG
CGCACGGTGA
TTGAACAACC
CGGCCGATGC
TTGCCTTCTG
CGCCCGEETTT
GTCACCAGGC
ARCCGAATGC
ARCTTGAGTA
TCCCGGETATC
TCCCACACAC
TCGTAGCGGA
TCCATGATGC
GGTTGCTCGET
CGGGEATTCTT
GCCTCGATGC
CCCAGCGCCG
GGGCTTGGGEGE
CCARCCGCCC
ATTTTCCATG
TTTACTCTGG
GTACCGCGTA
TCATGGECTGG
GACGGCCGGC
AATGAGTTTT
GGGTTCTGAT
CGTGATACGG
GCCGATGCGC
CGTGACCTCA
AGGGECTTGGEC
GTCCGCCGCC
GTCGCGGTCA
GGCCGCCCAR
GGCGAGTTGC
CTGGTTAAGT
CGCATCATAT
TTTAGACGGC
GCATCAGACA
TCGRACACGT
TCGTCCTGGEC
CCGCCAGGGC
CGGTGGEGECET
CRAGCAGTGC
GCGCGATCTG
CGGCCTCGCG
CGGCGAACAC
CCAGGCTACG
GGGTGCTGCG
GGTCAAGCAT
ACAGCTTGGT
CGGTGCTGAC
GTCTCCGGETT
GCCAGGAAML
TTTCAGAAGA
GGATCAARGT

CCTCCTCCTT
AMCRAGRAACTT
ATCTGGCTTC
CGGGATCGAT
TGATCTCGCG
CGCTCTTTAC
GGCCGETTCTT
AGGTTTCTAC
CGTCCGCAAC
GGTTCATGGA
TGGECCATGCC
TCACCTCGCC
TGCGACTATC
CGCCCTTGEGE
TGCGEATTCG
GTTGCCGCTG
CGCCGATTTG
GTTCCAGTGEC
GTTCCTCCAC
CCGCCTCCTT
TAGCTGCGCG
CATCTTCAGC
CGTGTCTGCC
ACTTAGCGTG
GATTTAATTT
TCAAGAACGG
GACTCAAMGRR
GTGCCTTTGA
ATGCGCTGCT
TGCACCGEGEAA
TGEEGEECECTC
ATCGTCGGGC
TCGCGGGCAC
AGGGECGECGEGEE
ACAGCGATAR
ACGCAGCGAC
GGCGCTCGET
AMCCGGCCAG
ACCCGGECCGET
CGTCCTGEETG
GTCGGCCTCG
CACTTCCTCG
AGCCGCCTCT
TGCCEGEETGE
CCCGCTCCGG
GGTCAACACC
CAGGCCCGCG
GGCCAGGECGE
CCTGGCCAGC
GCAGCCGGCC
GCGGGECATAG
CTAGTCGCAA
GGGCAGGGCG
CGGCTGCACT
ACT

CRAATCGTAC
CTTGAACTCT
TGCCTTGCCT
CAARAAGTAR
GTACATCCAR
GATCTTGETAG
GGCCTTCTTC
CAGGTCGTCT
GTGTGGACGG
TTCGETTAGA
GGCCGEGCCCT
AGCTCGTCGG
GCGGGETGCCC
CGGECTTCCTA
ATCAGCGGCC
GGCGGCCTGC
TACCGGGCCG
CATTGCAGGG
ACATGGGGCA
TAGCCGCTAA
ATGTATTCAG
TTEETGTGAT
AGGCTGGCCA
TTTGTGCTTT
CAGCGGCCAG
TTETGCCGGC
TEEGECAGCTC
TCGCCCGCGA
TAACCAGCTC
TCAGCACGAR
CGTCGATCAC
GGTCGATGCC
TGCCCTGGGGE
CTAGATGGGT
CCTTCATGCG
CGCATGACGC
TTCTTCAGCG
GATTTCATGC
GATCATCTCC
CGGETTTCATG
GTCAATGCGT
CTGCGECTCAR
TTCACGETGC
AGGGETAGGGC
GTGCGGTCGA
ATGCGGCCGG
CCGEGCCTCCT
TCTAGCCTGG
TCCGGGCGET
GCGTGCAGTT
CCCAGCAGGC
GTATTCTACT
GCAGCCTGTC
GAACGTCAGA

TCCGGECAGET
CCGGCGCTEC
GCGGCGCGGEC
TCGGGGTGAA
TCAGCTAGCT
CGGCTRATCA
GTACGCTGCA
TTCTGCTTTC
AACACGCGGC
TGGGARACCG
GCGGARACCT
TCACGCTTCG
ACGTCATAGR
ATCGACGGCG
GCTTGCCACG
GCGGCCTTCA
GATGGTTTGC
CCGGCAGACH
TTCCACGGCG
AATTCATCTA
ATAGCAGCTC
CCTCCGCCGGE
ACGTTGCAGC
TGCTCATTTT
CGCCTGGACC
GGCGGCAGTG
GTACCCGGCC
CACGACARAG
CACCAGGTCG
GTCGGCTGCC
TACGAAGTCG
GACRACGGTT
ATCGGRATCG
TGCGATGGTC
TTCCCCTTGC
RAGCTGTTTT
GCCRAGCTGG
AGCCGCACGG
GCCTCGATCT
CTTGTTCCTC
CCTCACGGAA
GTGCGCGETA
GGCCTTCCTG
GGGGGCCARR
TGATTAGGGA
CCGGCGTGET
GGATGCGCTC
TCACTGTCAC
CGCGCCTGET
CGGCCCGTTG
CRGCGGCGGC
TTATGCGACT
GCGTAACTTA
AGCCGACTGC

CATTTGACCC
CACTGCGTTC
GTGCCAGGCG
CCGTCAGCAC
CGATCTCGAT
AGGCTTCACC
TGGCARACGTG
CGCCATCGGC
CGGGCTTGTC
CCATCAGTAC
CTACGTGCCC
ACAGACGGAA
GCATCGGAAC
CACCGGCTGC
ATTCACCGGG
ACTTCTCCAC
GACCGTCACG
ACCCAGCCGC
TCGGETGCCTG
CTCATTTATT
GGTRATGGTC
CRACTGARAG
CTTGCTGCTG
CTCTTTACCT
TCGCGGGCAG
CCTGGGTAGC
AGCGCCTCGG
GCCGCTTGTA
GCGGTGGCCC
TTGATCGCGG
CGCCGGECCGA
AGCGGTTGAT
ACTARACAGARA
GTCTTGCCTG
GTATTTGTTT
ACTCARATAC
CCGGCCAGGC
TTGAGACGTG
CTTCGGTAAT
TTGGCGTTCA
GGCACCGCGC
CRAGGGTCGAG
GTCGATCAGC
CTTCACGCCT
ACGCTCGAAC
GGTGTCGGCC
GGCRATGTCC
ARCGTCGCCA
GCCGGTGATC
GTTGGTCAAG
GCTCTTGTTC
ARARCACGCG
GGACTTGTGC
ACTATAGCAG

GATCAGCTTG
GTAGATCGTC
GTAGAGAAMD
GTCCGGGTTC
GTACTCCGGEC
CTCGGATACC
CGTGEGTGTTT
TCGCCGGCAG
TCCCTTCCCT
CRAGGTCGTAA
GTCTGGAAGC
AMCGGCCACG
GAAMAMATCT
CEECGETTGEC
GCGTGCTTCT
CAGGTCATCA
CCGATTCCTC
TTACGCCTGG
GTTGETTCTTG
CATTTGCTCA
TTGCCTTGGC
TTGACCCGCT
CGTGECECTCG
CATTAACTCA
CGTCGCCCTC
TCACGCGCTG
CRACCTCACC
GCCTTCCATC
ATATGTCGTA
ACACAGCCRA
TGEGCCTTCAC
CTTCCCGCAC
CATCGGCCCC
ACCCGCCTTT
ATTTACTCAT
ACATCACCTT
CGCCAGCTTG
CGCEGGECEGEC
GRARARCGGET
TTCTCEGCGEGE
CGCCTGGCCT
CGATGCACGC
TCGCGEGECET
CGGECCTTGG
TCGGCAATGC
CACGGCTCTG
AGTRAGGETCGC
GGEGCGTAGGET
TTCTCGGAAA
TCCTGGETCGT
ATGGECGTAAT
ACARGRMANC
GACATGTCGT
CGGAGGGGTT

Supplemental Figure S2. F-SHMTO08c-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.
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Supplemental Figure S3. F-SHMTO08cA+Y59A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



Detailed Sequence of the Whole Construct:

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
801
961
1021
1081
1141
1201
1261
1321

TTGATCCCGA
TTTTCACGCC
CGCCAATATA
TCCAAGCTCA
GGGCCTCTTC
GGGTARACGCC
TTACCCTGTT
AGTGCGGCCG
TGCATGTGAC
TTTCCTAGAA
CCAAGTGACA
ATGCTATAAA
ATTCTCTCTG
TTCTTCGTTC
TGTTTTGTTT
TACAACAACG
TTCATGTCAG
CTTTTTTCAT
AATTACTTCA
AATTGTTCAG
ATATTGCTCA
TTTTTTTTCA
GATTTATCTG

GGGGAACCCT
CTTTTAAATA
TCCTGTCAAA
AGCTCATTCG
GCTATTACGC
AGGGTTTTCC
ATCCCTAGAT
CGGGCCCAAT
TCCGTCAAGA
GGACTCTCCG
CCATACATGA
ACGCCCCACA
TGTATTTCCC
TTTCCATGAA
GGTTTCATCG
TCCTTAATTT
ATCCCTTTAC
TGATTACTTC
GATCCGTTAA
ATCCGTTGAC
GATCTGTTAG
CGAGATTGCT
TGATTGTTGA

GTGGTTGGCA
TCCGTTATTC
CACTGATAGT
CCATTCAGGC
CAGCTGGCGA
CAGTCACGAC
ATCGATTTTG
ATAACAACGA
TTACGAAACC
AAAATGCATC
ACACGCGTCA
CCCCTCCTCC
TACCTCTCCC
TTGTGTATGT
ATCTTCAATT
GATGATTCTT
AACARAGCCTT
AGATCCGTTA
ACBRACAGCCT
AMAAAAGCCTT
CAACTGCCTT
TCAGATCCGT

TGCACATACA
TAATAAACGC
TTAAACTGARA
TGCGCAACTG
AAGGGGGATG
GTTGTAAAAC
GCTACCTTAA
CGTCGTAACA
GCCAACTACC
CAATACCARA
CAATATGACT
TTCCTTCGCA
TTCAAGGTTA
TCTTTGATCA
TTCATAATCA
TAATCGTAGA
AATTGTTGAT
AACGTAACCA
TATTTTTTAT
ATTCGTTGAT
GTTTGTTGAT
ACTTAAGATT

AATGGACGAA
TCTTTTCTCT
GGCGGGAAAC
TTGGGAAGGG
TGCTGCAAGG
GACGGCCAGT
GGTAGCCAAA
GATAAAGCGA
ACGCAAATTG
TATTACCCGT
GGAGAAGGGT
GTTCAATTCC
GTCGATTTCT
ATACGATGTT
GATTCAGCTT
TTTGCTCTAA
TCATTAATCG
TAGATCAGGG
ACTTCTGTGG
TCTATATCGT
TCTATTGCCG
ACGTAATGGA

CGGATAAACC
TAGGTTTACC
GACAATCTGA
CGATCGGTGC
CGATTAAGTT
GCCAAGCTTA
ATCGATCACT
AGCTTGAAGG
CAATTCTCAA
GTCATAGGCA
TCCACACCTT
AATATATTCC
TCTGTTTTTC
GATTTGATTG
TTATTATCTT
TTAGAGCTTT
TAGATTAGGG
CTTTTTCATG
TTTTTCAAGA
TTTTCGAGAG
TGGATTAGGG
TTTTGATTCT

Supplemental Figure S3. F-SHMTO08cA+Y59A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.
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3241
3301
336l
3421
34B1
3541
3601
3661
3721
37B1
3841
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Supplemental Figure S3. F-SHMT08cA+Y59A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.

TCTTGTACCA
ACTGTGAAAT
TCARATTAAT
AGATATGCAA
AGTTAATATG
AATATATTTT
GTTTTAGACA
TCATTGCTTT
TAATGCATTT
TCTTARGAGA
BATCCRATGT
AATATGCGGEC
ATACTGCCAG
BAGAATCTTG
ATTGTGAAAG
TTATCACARA
TGECCCTTGAG
TTGETGETARG
TGETGATCCAT
AGCTGGACGGE
CCACCTACGG
GGCCCACCCT
ACATGRAGCA
CCATCTTCTT
ACACCCTGGT
TGEEEGECACAR
AGARGRACGG
AGCTCGCCGA
ACARCCACTA
ACATGGTCCT
ACARGTARAG
GATTGRATCC
AGCATGTAAT

TTTGTTGTGEC
GGARATGGAT
ATTATTTGTT
ACATTTTGTT
AGGAGTARAR
CAGACCTAGA
TTTATGARACT
ATARTTATAG
TATGACTTGC
GTCATGAATT
TTACGGGAARR
ACATATGCAR
ARTRACGAAGA
ARGACGTARG
AGACATAGAG
GGAATCTTAT
TTTTCCTATA
CTATTTTCTT
GGETGAGCAAG
CGACGTAARAC
CARAGCTGACC
CGTGACCACC
GCACGACTTC
CARAGGRCGAC
GAACCGCATC
GCTGGEAGTAC
CATCARGGTG
CCACTRCCAG
CCTGAGCACC
GCTGGAGTTC
CGGCCGECCCG
TGETTGCCGGET
AARTTARCATG

TTGTAATTTA
GGAGARGAGT
TTTTCTCTTA
TTGAGTAARR
CACTTGTAGT
ARAGCTGCAA
TTCCTTTATGE
TTATACTCAT
CRATTGATTG
CGAGCTTCCA
ARCTATGGRR
CCTATGTTCA
AGARTACGTA
CACTGACGAC
GACACATGTA
CCCCCACTAC
TAAGGARACCA
TGAAGTACTG
GGCGAGGAGT
GGCCACAAGT
CTGRAGTTCA
TTCACCTACG
TTCRAGTCCG
GGCRACTACA
GAGCTGAAGG
ARCTACARCHE
ARCTTCAAGA
CAGRACACCC
CAGTCCGCCC
GTGACCGCCE
GCTGCAGATC
CTTGCGATGA
TAATGCATGA

CGAGTATTAT
CTGTGTTTTT
TAATGRATGA
TTTGTTGTGET
ATGTGTCAAA
TGETACCATTA
ATGTTRCTGA
TAATTTTCCA
GGATTTGTAG
ACARCATGCA
GAAGGTAATT
GTATTATGETGE
ARRRTGRAGA
GAAATTGAAA
ARACARTGRRAR
AGGTGGARAR
TTATCCTTTT
AGTTCGGCAT
AGGATACARRAC
TGETTCACCGE
TCAGCGTGETC
TCTGECARCCAC
GCGTGCAGTG
CCATGCCCGA
AGACCCGCGC
GCATCGACTT
GCCACRACGT
TCCGCCACAR
CCATCGGCGA
TGAGCRAAMGA
CCGEGATCAC
GTTCARACAT
TTATCATATA
CGETTATTTAT

GECATTGGGEA
TATTCGGTTT
TATGGTCCTT
GTTGAATTTG
TCGTGGCCTC
TGCTTATTCA
ATACAAMGTAT
GRATCCTTET
TTGAGTATGA
TCARATCCGCG
ATCCAARGATG
AGCTCAGCRR
ATGTACAGAT
AMGRAGAACC
AGARAGMAGAT
TGTRAGGGCG
ATATTTTTCC
TTGTGARARC
TTCAGAGARR
GGETGETGECCC
COGCGAGEGEE
CGECAARGCTG
CTTCAGCCGC
AGGCTACGTC
CGAGGTGAAG
CAAGGAGGAC
CTATATCATG
CATCGAGGAC
CGECCCCETE
CCCCAAMCGAG
TCACGGCATGE
TTGGCAATAR
ATTTCTGTTG
GAGATGGGTT

BRAACTGTTTT
TCGCTATCGA
TTGTTCATTC
ARATTATAMG
TAATGACCGA
CTAGGCAACA
GTCCTCTTGT
CAGATTCTAR
ARATATTTTT
GTTATGACTC
TAGCATCAAG
GAAGCAGATC
ACARGATCCT
AGGCGARAGARA
BAGGTCGGETG
GAARGTAACC
GTGTCATTTT
AAGRARMAAT
TTTETAAGTT
ATCCTGGTCG
GAGGGCGATG
CCCETGCCCT
TACCCCGACC
CAGGAGCGCA
TTCGAGGGCGE
GGCAACATCC
GCCGACARGCT
GGCAGCGTGEC
CTGCTGCCCG
AAGCGCGATC
GACGAGCTGET
AGTTTCTTAA
AATTACGTTA
TTTATGATTA




4801 GAGTCCCGCA ATTATACATT TAATACGCGA TAGARRACAR AATATRGCGC GCRARCTAGG B041 GCCTGCCCCGE CCTCCTCCTT CAAATCGETAC TCCGGCAGGT CATTTGACCC GATCAGCTTG

4861 ATAAATTATC GCGCGCGEETE TCATCTATGT TACTAGATCC GATGATAAGC TGTCAAACAT B101 CGCACGETGA AACAGARACTT CTTGEAACTCT CCGGECGCTGC CACTGCGTTC GTAGATCGTC
4921 GAGAATTAAT TCGTAATCAT GTCATAGCTG TTTCCTGTGT GAAATTGTTA TCCGCTCACK Bl6l TTGEAACAACC ATCTGGECTTC TECCTTGCCT GCGGECGCGGC GTGCCAGGCGE GTAGAGAAAR
4981 ATTCCACACA ACATACGAGC CGGAAGCATA AAGTGTARAG CCTGGGGTGC CTRATGAGTG B221 CGGECCGATGC CGGGATCGAT CAAAAAGTAR TCGGEGGTGAR CCGTCAGCAC GTCCEEETTC
5041 AGCTAACTCAER CATTAATTGC GTTGECGCTCA CTGECCCGCTT TCCAGTCGGE AARRCCTGETCGE B2B1 TTGCCTTCTG TGATCTCGCE GTACATCCAAR TCAGCTAGCT CGATCTCGAT GTACTCCGGEC
5101 TGCCAGCTGEC ATTAATGAAT CGGECCAACGC GCGGEGAGAE GCGGETTTGECE TATTGGCTAG 8341 CGCCCEGTTT CECTCTTTAC GATCTTGTAG CGGCTAATCA AGGCTTCACC CTCGGATACC
5161 AGCAATTCGE CGTTAATTCAE GTACATTAAR AACGTCCGCA ATGTGTTATT AAGTTGTCTA B401 GTCACCAGGEC GECCGTTCTT GGCCTTCTTC GTACGCTGCA TGGCAACGTE CGTGETETTT
5221 AGCGTCAATT TGTTTACACC ACAATATATC CTGCCACCAG CCAGCCAACR GCTCCCCGAC B461 AACCGAATGC AGGTTTCTAC CAGETCETCT TTCTGCTTTC CGCCATCGGC TCOGECCGGECAG
5281 CGGCAGCTCGE GCACARMATC ACCACTCGAT ACAGGECAGCC CATCAGTCCGE GERACGGECGTC 8521 AACTTGAGTA CGTCCGCAAC GTETGEGEACGE AACACGCGGEC CGGEGECTTGTC TCCCTTCCCT
5341 AGCGGGAGAG CCGTTGTAAG GCGGCAGACT TTGCTCATGT TACCGATGCT ATTCGGAAGA B581 TCCCGGTATC GGTTCATGGA TTCGGTTAGA TGGGARACCG CCATCAGTAC CAGGTCGTAA
5401 ACGGCAACTA AGCTGCCGGEG TTTGRAACAC GGATGATCTC GCUGGAGGEGTA GCATGTTGAT B6d4l TCCCACACAC TGGECCATGCC GGCCGGCCCT GCGGAARARCCT CTACGTGCCC GTCTGGAAGT
5481 TETAACGATGE ACAGAGCGTT GOTGCOTGTG ATCCAGATCA TGAACAATAR AACTGTOTGE B701 TCGTAGCGGA TCACCTCGCC AGCTCGETCGE TCACGCTTCG ACAGACGGAA AMCGECCACG
5521 TTACATAAAC AGTAATACAA GGGGTGTTAT GAGCCATATT CAACGGGAARA CGTCTTGCTC B761 TCCATGATGC TGCGACTATC GCGGGTGCCC ACGTCATAGA GCATCGGAAC GAAAMAATCT
5581 TAGGCCECEA TTARAATTCCA ACATGGATGS TEATTTATAT GRGTATAAAT GGECTCECER BBZ21 GGTTGCTCGT CGCCCTTEGE CGGCTTCCTA ATCGRACGGCGE CACCGGCTGC CGGCGETTGEC
5641 TAATETCCEEG CAATCACGTE CCACRATCTA TCSATTETAT GEGAAGCCOCE ATGCGCCAGH BBB1l CGGGEATTCTT TGECGEATTCE ATCAGCGGCC GCTTGCCACGE ATTCACCGGE GCGETECTTCT
5701 GTTETTTCTE AAACATEGCA AAGGTAGCET TEOCAATGAT GTTACAGATE AGATGETCAG 8941 GCCTCGATGC GTTGCCGCTGE GGECGGCCTGC GCGGCCTTCA ACTTCTCCAC CAGGTCATCAR
5761 ACTAMACTGS CTGACGGAAT TTATGCCTCT TCCGACCATC AAGCATTTTA TCCGTACTCOC 9001 CCCAGCGCCG CGCCGATTTG TACCGGGCCG GATGGTTTGC GACCGTCACG CCGATTCCTC
5821 TEATCATECE TCOTTACTCA FCACTECGAT COCCRGEAAR AFAGCATTOR ACCTATTACH 9061 GGGCTTGGGG GTTCCAGTGC CATTGCAGGG CCGGCAGACA ACCCAGCCGC TTACGCCTGG
SEE1 AGAATATCCT GATTCAGGTG AAAATATTCT TGATGCGCTE GCOAGTGTTCE TGCGCCAGTT 9121 CCARACCGCCC GTTCCTCCAC ACATGGGGCR TTCCACGGCG TCGGTGCCTG GTTGTTCTTG
5941 GCATTCGATT CCTGTTTGTA ATTGTCCTTT TAACAGCGAT CGCGTATTTC GTCTCGCTCA 9181 ATTTTCCATS CCGCCTCCTT TAGCCGCTAR AATTCATCTA CTCATTTATT CATTTGCTCA
6001 GGCGCAATCR CGAATGAATA ACGETTTEET TGATECGAGT GATTTTGATE ACGAGCETAR 9241 TTTACTCTGG TAGCTGCGCG ATGTATTCAG ATAGCAGCTC GGTAATGGTC TTGCCTTGGC

9301 GTACCGCGTA CATCTTCAGC TTGGTGTGAT CCTCCGCCGG CAACTGAARG TTGACCCGCT
9361 TCATGGCTGGE CGTGTCTGCC AGGCTGECCA ACGTTGCAGC CTTGCTGCTG CGTGCGCTCG
9421 GACGGCCGGC ACTTAGCGTGE TTTGTGCTTT TGCTCATTTT CTCTTTACCT CATTAACTCA
9481 AATGAGTTTT GATTTAATTT CAGCGGCCAG CGCCTGGACC TCGCGGGCAG CGTCGECCCTC
9541 GGGTTCTGAT TCAAGAACGG TTGTGCCGGC GGCGGCAGTG CCTGGGTAGC TCACGCGCTG
9601 CGTGATACGG GACTCAAGAA TGGGCAGCTC GTACCCGGCC AGCGCCTCGG CAACCTCACC
9661 GCCGATGCGC GTGCCTTTGA TCGCCCGECGA CACGACAAMAG GCCGCTTGTA GCCTTCCATC
9721 CGTGACCTCA ATGCGCTGCT TAACCAGCTC CACCAGGTCG GCGGTGGCCC ATATGTCGTA
9781 AGGGCTTGGC TGCACCGGAA TCAGCACGAA GTCGGCTGCC TTGATCGCGG ACACAGCCAR
9841 GTCCGCCGCC TGGGGCGCTC CGTCGATCAC TACGAAGTCG CGCCGGCCGR TGGCCTTCAC
9901 GTCGCGGTCA ATCGTCGGGC GGTCGATGCC GACARACGGTT AGCGGTTGAT CTTCCCGCAC
9961 GGCCGCCCAA TCGCGGGCAC TGCCCTGGGG ATCGGARATCG ACTAARCAGRR CATCGGCCCC
10021 GGCGAGTTGC AGGGCGCGGEGE CTAGATGGGET TGCGATGGTC GTCTTGCCTG ACCCGCCTTT
10081 CTGGTTAAGT ACAGCGATAA CCTTCATGCG TTCCCCTTGC GTATTTGTTT ATTTACTCAT
10141 CGCATCATAT ACGCAGCGAC CGCATGACGC AAGCTGTTTT ACTCARATAC ACATCACCTT
10201 TTTAGACGGC GGCGCTCGGT TTCTTCAGCG GCCAAGCTGG CCGGCCAGGC CGCCAGCTTG

6061 TGGCTGGCCT GTTGAACAAG TCTGGAAAGA AATGCATAAMR CTTTTGCCAT TCTCACCGGA
6121 TTCAGTCGTC ACTCATGGTGE ATTTCTCACT TGATAACCTT ATTTTTGACG AGGGEGARATT
6181 AATAGGTTGT ATTGATGTTG GACGAGTCGG AATCGCAGAC CGATACCAGS ATCTTGCCAT
6241 CCTATGGAAC TGCCTCGETE AGTTTTCTCC TTCATTACAG ARACGGCTTT TTCARARATA
6301 TGGTATTGAT AATCCTGATA TGAATAAATT GCAGTTTCAT TTGATGCTCGE ATGAGTTTTT
6361 CTAARGAATTA ATTCATGATC CTGCATGACC RAAATCCCTT AACGTGAGTT TTCGTTCCAC
6421 TGAGCGTCAG ACCCCGETAGA AAAGATCARA GGATCTTCTT GAGATCCTTT TTTTCTGCGEC
6481 GTAATCTGCT GCTTGCRAAC ARAARMACCA CCGCTACCAG CGGTGGTTTG TTTGCCGGAT
6341 CARGAGCTAC CRACTCTTTT TCCGAAGGTA ACTGGCTTCA GCAGAGCGCR GATACCRART
6601 ACTGTCCTTC TAGTGTAGCC GTAGTTAGGC CACCACTTCA AGAACTCTGT AGCACCGCCT
6661 ACATACCTCG CTCTGCTAAT CCTGTTACCA GTGGCTGCTGE CCAGTGGCGA TAAGTCGTGT
6721 CTTACCGGGT TGGACTCAAG ACGATAGTTA CCGGATAAGG CGCAGCGGTC GGGCTGAACG
6781 GGGGEGETTCGET GCACACAGCC CAGCTTGGAG CGAACGACCT ACACCGAACT GAGATACCTA
6841 CAGCGTGAGC TATGAGAAAG CGCCACGCTT CCCGAAGGGA GAAAGGCGGA CAGGTATCCG
6901 GTAAGCGGCR GGGTCGGAMC AGGAGAGCGC ACGAGGGAGT TTCCAGGGGG ARACGCCTGG

6961 TATCTTTATA GTCCTGTCGG GTTTCGCCAC CTCTGACTTG AGCGTCGATT TTTGTGATGE 10261 GOATCAGACA AACCGGCCAG GATTTCATGC AGCCGCACGGE TTGAGACGTG CGCGRGCGEE
7021 TCGTCAGGGG GGCGGAGCCT ATGGARAAAC GCCAGCAACG CGGCCTTTTT ACGGTTCCTG 10321 TCGAACACET ACCOGECREE GATCATETCC GOCTCGATCT CTTCGATAAT GARAAACGET
7081 GCCTTTTGCT GGCCTTTTGC TCACATGTTC TTTCCTGCGT TATCCCCTGR TTCTGTEGAT 10381 TCGTCOTGEGEC COTCCTGETE CGETTTCATG CTTGTTCCTC TTGGCGTTCA TTCTCGECEE
7141 ARCCGTATTA CCGCCTTTGA GTGAGCTGAT ACCGCTCGCC GUAGCCGAAC GACCGAGCGC 10441 CCGCCAGGGC GTCGGCCTCG GTCAATGCGT CCTCACGGAA GGCACCGCGC CGCCTGGCCT
7201 AGCGAGTCAG TGAGCGAGGA AGCGGAAGAG CGCCTGATGC GGTATTTTCT CCTTACGCAT 10501 CGETGEECET CACTTCCTCE CTGCGCTCAA GTGCGCGETA CAGGGTCGAG CGATGCACGC
7261 CTGTGCGGTA TTTCACACCG CATATGGTGC ACTCTCAGTA CAATCTGCTC TGATGCCGCA 10561 CRAGCAGTGC AGCCGCCTCT TTCACGGTGC GGCCTTCCTG GTCGATCAGC TCGCGEGCGT
7321 TAGTTAAGCC AGTATACACT CCGCTATCGC TACGTGACTG GGTCATGGCT GCGCCCCGAC 10621 GCGOGATCTG TECCGGGETE AGGETAGGGC GGGGGCCARA CTTCACGCCT CGGGECCTTGE
7381 ACCCGCCAAC ACCCGCTGAC GCGCCCTGAC GGGCTTGTCT GCTCCCGGCA TCCGCTTACA 10681 CGGCCTCGCG CCCGCTCCGG GTGCGGTCGA TGATTAGGGA ACGCTCGRAC TCGGCAATGC
7441 GACAAGCTGT GACCGTCTCC GGGAGCTGCA TGTGTCAGAG GTTTTCACCSE TCATCACCGA 10741 CGGCGAACAC GGTCAACACC ATGCGGCCGGE CCGGCGTGGT GGTGTCGGCC CACGGCTCTG
7501 ARCGCGCGAG GCAGGGTGCC TTGATGTGGG CGCCGGCGGET CGAGTGGCGA CGGCGCGGCT 10801 CCAGGCTACG CAGGCCCGOG CCGECCTCCT GGATGCGCTC GGCAATGTCC AGTAGGTCGE
7561 TGTCCGCGCC CTGETAGATT GCCTGECCGT AGGCCAGCCA TTTTTGAGCE GCCAGCEGCC 10861 GGETGCTECG GGECCAGGCEE TCTAGCCTGE TCACTGTCAC AACGTCGCCA GGGCGTAGGT
7621 GCGATAGGCC GACGCGAAGC GGCGGGGCGT AGGGAGCGCA GCGACCGAAS GGTAGGCGCT 10921 GGTCAARGCAT CCTGGCCAGC TCCGGECGGT CGCGCCTGGT GCCGGTGATC TTCTCGGARA
7681 TTTTGCAGCT CTTCGGCTGT GCGCTGGCCA GACAGTTATG CACAGGCCAG GCGGGTTTTA 10981 ACAGCTTGGT GCAGCCGGCC GCGTGCAGTT CGGCCCGTTG GTTGGTCAAG TCCTGGTCGT
7741 AGAGTTTTAA TAAGTTTTAA AGAGTTTTAG GCGGAARARAT CGCCTTTTTT CTCTTTTATA 11041 CGGTGCTGAC GCGGGCATAG CCCAGCAGGC CAGCGGCGGC GCTCTTGTTC ATGGCGTAAT
7801 TCAGTCACTT ACATGTGTGA CCGGTTCCCA ATGTACGGCT TTGGGTTCCC AATGTACGGG 11101 GTCTCCGETT CTAGTCGCAA GTATTCTACT TTATGCGACT AAAACACGCG ACAAGAAAAC
7861 TTCCGGTTCC CAATGTACGG CTTTGGGTTC CCAATGTACG TGCTATCCAC AGGAAAGAGA 11161 GCCAGGAARL GGGCAGGGCG GCAGCCTGTC GCGTAACTTA GGACTTGTGC GACATGTCGT
7921 CCTTTTCGAC CTTTTTCCCC TGETAGGGCA ATTTECCCTA GCATCTGCTS CGTACATTAG 11221 TTTCAGAAGA CGGCTGCACT GAACGTCAGA AGCCGACTGC ACTATAGCAG CGGAGGGGTT
7981 GRACCGGCGG ATGCTTCGCC CTCGATCAGG TTGCGGTAGC GCATGACTAG GATCGGGCCA 11281 GGATCAARAGT ACT

Supplemental Figure S3. F-SHMTO08cA+Y59A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



Gene Name F-SHMTO08cA+L129A-CDS
Cloning Vector pG2RNAI2

Length (bp) 1430

Cloning Sites Ascl-Avrll

12000
s8000
000
soo0o
aco00
000
2S00
2000

LS00

1000

7S50

s00

1Kb  DONA Marker

Aval{z]
Hmndlll (255

Clal (383)

A\ |/ ’/ / "HindIIl (a73)
[‘\ . Cal(Ss

=6 N ~
\ \'\\.,_ "Nzal (1356)

LAY

Awal{gosg) —~— BamHI (x370)
EI& s

Aval(zoéro

Aval (9339) _

F-SHMTO08cA+L129A-CDS in pGZRI\‘L

uW3op L\

*1F SHMTO08cA+L129A-CDS
\\. &,Ph (2230)

Cal(8237)

\ emat (2292)

ApaLl(-288) - A \ |4val(z2p3)
Apall(érgo) ~ —— / \ ‘ \S’r.:I,z:g:_
Smal (s8s3) 7,’ I Y \\E::F’,I 33
Awal (5853 G Neol (3908
Xmal(s8s3 Patl(abay
Clal (5872)

Supplemental Figure S4. F-SHMTO08cA+L129A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



Detailed Sequence of the Whole Construct:

1

61
121
181
241
301
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421
481
541
601
661
721
781
841
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961
1021
1081
1141
1201
1261
1321

TTGATCCCGA
TTTTCACGCC
CGCCAATATA
TCCAAGCTCA
GGGCCTCTTC
GGGTAACGCC
TTACCCTGTT
LGTGCGGCCG
TGCATGTGAC
TTTCCTAGAA
CCARAGTGACA
ATGCTATAARA
ATTCTCTCTG
TTCTTCGTTC
TGTTTTGTTT
TACAACAMACC
TTCATGTCAG
CTTTTTTCAT
AATTACTTCA
AATTGTTCAG
ATATTGCTCA
TTTTTTTTCA
GATTTATCTG

GGGGAACCCT
CTTTTAAATA
TCCTGTCARA
AGCTCATTCG
GCTATTACGC
AGGGTTTTCC
ATCCCTAGAT
CGGGCCCAAT
TCCGTCAAGA
GGACTCTCCG
CCATACATGA
ACGCCCCACA
TGTATTTCCC
TTTCCATGAA
GGTTTCATCG
TCCTTAATTT
ATCCCTTTAC
TGATTACTTC
GATCCGTTAA
ATCCGTTGAC
GATCTGTTAG
CGAGATTGCT
TGATTGTTGA

GTGGTTGGCA
TCCGTTATTC
CACTGATAGT
CCATTCAGGC
CAGCTGGCGA
CAGTCACGAC
ATCGATTTTG
ATRAACAACGA
TTACGAAACC
ARAATGCATC
ACACGCGTCA
CCCCTCCTCC
TACCTCTCCC
TTGTGTATGT
ATCTTCAATT
CATCATTCTT
AACRAAGCCTT
AGATCCGTTA
ACAACAGCCT
ARARAGCCTT
CAACTGCCTT
TCAGATCCGT

TGCACATACA
TAATARACGC
TTAAACTGAA
TGCGCAACTG
AAGGGGGATG
GTTGTAARAAC
GCTACCTTAA
CGTCGTAACH
GCCARACTACC
CAATACCAAA
CAATATGACT
TTCCTTCGCA
TTCAAGGTTA
TCTTTGATCA
TTCATAATCA
TAATCCTACA
AATTGTTGAT
AACGTAACCA
TATTTTTTAT
ATTCGTTGAT
GTTTGTTGAT
ACTTAAGATT

AATGGACGAA
TCTTTTCTCT
GGCGGGAAAC
TTGGGAAGGG
TGCTGCARAGG
GACGGCCAGT
GGTAGCCAAA
GATAAAGCGA
ACGCAAATTG
TATTACCCGT
GGAGAAGGGT
GTTCAATTCC
GTCGATTTCT
ATACGATGTT
GATTCAGCTT
TTTCCTCTAA
TCATTAATCG
TAGATCAGGG
ACTTCTGTGG
TCTATATCGT
TCTATTGCCG
ACGTAATGGA

CGGATAAACC
TAGGTTTACC
GACRATCTGA
CGATCGGTGC
CGATTAAGTT
GCCAAGCTTA
ATCGATCACT
LGCTTGAAGG
CAATTCTCAA
GTCATAGGCA
TCCACACCTT
AATATATTCC
TCTGTTTTTC
GATTTGATTG
TTATTATCTT
TTACACCTTT
TAGATTAGGG
CTTTTTCATG
TTTTTCRAAGA
TTTTCGAGAG
TGGATTAGGG
TTTTGATTCT

Supplemental Figure S4. F-SHMTO08cA+L129A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



ZBZ1
ZBEB1
2941
3001
3061
3121
3181
3241
3301
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3421
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3661
3721
3781
3B41
3901
3981
4021
4081
4141
4201
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4321
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4441
4501
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4621
4681

TCTTGTACCA
ACTGTGARAT
TCAMRATTAAT
AGATATGCAA
AGTTAATATG
AATATATTTT
GTTTTAGACA
TCATTGCTTT
TAATGCATTT
TCTTAAGAGA
BATCCAATGT
AATATGCGGC
ATACTGCCAG
BRAGRATCTTG
ATTGTGARAG
TTATCACAMA
TGECCCTTGAG
TTGETGTAAG
TGTGATCCAT
AGCTGGACGE
CCACCTACGG
GGCCCACCCT
ACATGAAGCA
CCATCTTCTT
ACACCCTGGET
TGGGEECACAR
AGRAGAACGE
AGCTCGCCGA
ACAACCACTA
ACATGGTCCT
ACAARGTARAG
GATTGAATCC

TTTETTGTGEC
GGEAAATGGAT
ATTATTTGSTT
ACATTTTGTT
AGGAGTARMA
CAGACCTAGA
TTTATGAARCT
ATAATTATAG
TATGACTTGEC
GTCATGAATT
TTACGGGAMA
ACATATGCAA
BATACGARGA
BARGRCGTARG
AGRCATAGAG
GGEAATCTTAT
TTTTCCTATA
CTATTTTCTT
GGETGAGCAAG
CGACGTARAC
CAAGCTGACC
CGTGACCACC
GCACGACTTC
CAAGGACGAC
GARCCGCATC
GCTGGAGTAC
CATCAAGGTG
CCACTACCAG
CCTGEAGCACT
GCTEGAGTTC
CEGCCGCCCE
TGETTGCCGET

TTGTAATTTA
GGAGAAGAGT
TTTTCTCTTA
TTGAGTAAMR
CACTTGTAGT
ARBGECTGCAR
TTCCTTTATG
TTATACTCAT
CAATTGATTG
CGAGCTTCCA
ARCTATGGAR
CCTATGTTCA
AGRATACGTA
CACTGACGAC
GACACATGTA
CCCCCACTAC
TARGGAACCHE
TGAAGTACTG
GECGAGGAGT
GGECCACARGT
CTGAAGTTCA
TTCACCTACG
TTCAAGTCCG
GGCAACTACA
GAGCTGAAGGE
ARCTACARCHE
ARCTTCARGHE
CAGAACACCC
CAGTCCGCCC
GTGACCGCCG
GCTGCAGATC
CTTGCGATGA

CGAGTATTAT
CTGTGTTTTT
TAATGAATGA
TTTETTETGET
ATGTGTCAAR
TGTACCATTA
ATGTTACTGA
TAATTTTCCA
GGEATTTGTAG
ACAACATGCA
GAAGGTAATT
GTATTATGTG
ARAMATGAAGA
GARATTGAAR
ARCARTGRAR
AGGTGGAAAR
TTATCCTTTT
AGTTCGGECAT
AGGATACAAC
TGTTCACCGGE
TCAGCGTGETC
TCTGECACCAC
GCGTGCAGTG
CCATGCCCGA
AGACCCGECGC
GCATCGACTT
GCCACARCGT
TCCECCACAR
CCATCGGECGA
TGAGCARAGA
CCGGEGATCAC
GTTCAARRCAT
TTATCATATA

GGCATTGGGEA
TATTCGGTTT
TATGGTCCTT
GTTGAATTTG
TCETGGECCTC
TGCTTATTCA
ATACAAGTAT
GAATCCTTGET
TTGAGTATGA
TCAATCCGCG
ATCCAAGATG
AGCTCAGCAR
ATGTACAGAT
AMGRAGRACC
AGRAGARGAT
TGTAAGGGCG
ATATTTTTCC
TTETGARRAC
TTCAGAGAAR
GETGETGCCC
CGGECGAGGGEC
CGGECAAGCTG
CTTCAGCCGEC
AGGCTACGTC
CGAGGTGAAG
CAAGGAGGAC
CTATATCATG
CATCGAGGAC
CGGECCCCGTG
CCCCAACGAG
TCACGGCATG
TTGGECARTAR
ATTTCTGTTG

ARARCTGTTTT
TCGCTATCGA
TTGTTCATTC
ARARTTATAAG
TAATGACCGEA
CTAGGCAACH
GTCCTCTTGET
CAGATTCTAA
AMRBATATTTTT
GTTATGACTC
TAGCATCARAG
GAAGCAGATC
ACRAGATCCT
AGGCGAMGAR
BARGGTCGGETG
GRRAGTARACC
GTGTCATTTT
BAGRARRART
TTTETAAGTT
ATCCTGGTCG
GAGGGECGATG
CCCGETGCCCT
TACCCCGACC
CAGGAGCGCA
TTCEAGGGECG
GGCAAMCATCC
GCCGACARGC
GGCAGCGTGC
CTGCTGECCCG
AAGCGCGATC
GACGAGCTGET
AGTTTCTTAA
ARTTACGTTA

Supplemental Figure S4. F-SHMTO08cA+L129A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



4801 GAGTCCCGCA ATTATACATT TAATACGCGA TAGARRACAR AATATRGCGC GCRARCTAGG B041 GCCTGCCCCGE CCTCCTCCTT CAAATCGETAC TCCGGCAGGT CATTTGACCC GATCAGCTTG

4861 ATAAATTATC GCGCGCGEETE TCATCTATGT TACTAGATCC GATGATAAGC TGTCAAACAT B101 CGCACGETGA AACAGARACTT CTTGEAACTCT CCGGECGCTGC CACTGCGTTC GTAGATCGTC
4921 GAGAATTAAT TCGTAATCAT GTCATAGCTG TTTCCTGTGT GAAATTGTTA TCCGCTCACK Bl6l TTGEAACAACC ATCTGGECTTC TECCTTGCCT GCGGECGCGGC GTGCCAGGCGE GTAGAGAAAR
4981 ATTCCACACA ACATACGAGC CGGAAGCATA AAGTGTARAG CCTGGGGTGC CTRATGAGTG B221 CGGECCGATGC CGGGATCGAT CAAAAAGTAR TCGGEGGTGAR CCGTCAGCAC GTCCEEETTC
5041 AGCTAACTCAER CATTAATTGC GTTGECGCTCA CTGECCCGCTT TCCAGTCGGE AARRCCTGETCGE B2B1 TTGCCTTCTG TGATCTCGCE GTACATCCAAR TCAGCTAGCT CGATCTCGAT GTACTCCGGEC
5101 TGCCAGCTGEC ATTAATGAAT CGGECCAACGC GCGGEGAGAE GCGGETTTGECE TATTGGCTAG 8341 CGCCCEGTTT CECTCTTTAC GATCTTGTAG CGGCTAATCA AGGCTTCACC CTCGGATACC
5161 AGCAATTCGE CGTTAATTCAE GTACATTAAR AACGTCCGCA ATGTGTTATT AAGTTGTCTA B401 GTCACCAGGEC GECCGTTCTT GGCCTTCTTC GTACGCTGCA TGGCAACGTE CGTGETETTT
5221 AGCGTCAATT TGTTTACACC ACAATATATC CTGCCACCAG CCAGCCAACR GCTCCCCGAC B461 AACCGAATGC AGGTTTCTAC CAGETCETCT TTCTGCTTTC CGCCATCGGC TCOGECCGGECAG
5281 CGGCAGCTCGE GCACARMATC ACCACTCGAT ACAGGECAGCC CATCAGTCCGE GERACGGECGTC 8521 AACTTGAGTA CGTCCGCAAC GTETGEGEACGE AACACGCGGEC CGGEGECTTGTC TCCCTTCCCT
5341 AGCGGGAGAG CCGTTGTAAG GCGGCAGACT TTGCTCATGT TACCGATGCT ATTCGGAAGA B581 TCCCGGTATC GGTTCATGGA TTCGGTTAGA TGGGARACCG CCATCAGTAC CAGGTCGTAA
5401 ACGGCAACTA AGCTGCCGGEG TTTGRAACAC GGATGATCTC GCUGGAGGEGTA GCATGTTGAT B6d4l TCCCACACAC TGGECCATGCC GGCCGGCCCT GCGGAARARCCT CTACGTGCCC GTCTGGAAGT
5481 TETAACGATGE ACAGAGCGTT GOTGCOTGTG ATCCAGATCA TGAACAATAR AACTGTOTGE B701 TCGTAGCGGA TCACCTCGCC AGCTCGETCGE TCACGCTTCG ACAGACGGAA AMCGECCACG
5521 TTACATAAAC AGTAATACAA GGGGTGTTAT GAGCCATATT CAACGGGAARA CGTCTTGCTC B761 TCCATGATGC TGCGACTATC GCGGGTGCCC ACGTCATAGA GCATCGGAAC GAAAMAATCT
5581 TAGGCCECEA TTARAATTCCA ACATGGATGS TEATTTATAT GRGTATAAAT GGECTCECER BBZ21 GGTTGCTCGT CGCCCTTEGE CGGCTTCCTA ATCGRACGGCGE CACCGGCTGC CGGCGETTGEC
5641 TAATETCCEEG CAATCACGTE CCACRATCTA TCSATTETAT GEGAAGCCOCE ATGCGCCAGH BBB1l CGGGEATTCTT TGECGEATTCE ATCAGCGGCC GCTTGCCACGE ATTCACCGGE GCGETECTTCT
5701 GTTETTTCTE AAACATEGCA AAGGTAGCET TEOCAATGAT GTTACAGATE AGATGETCAG 8941 GCCTCGATGC GTTGCCGCTGE GGECGGCCTGC GCGGCCTTCA ACTTCTCCAC CAGGTCATCAR
5761 ACTAMACTGS CTGACGGAAT TTATGCCTCT TCCGACCATC AAGCATTTTA TCCGTACTCOC 9001 CCCAGCGCCG CGCCGATTTG TACCGGGCCG GATGGTTTGC GACCGTCACG CCGATTCCTC
5821 TEATCATECE TCOTTACTCA FCACTECGAT COCCRGEAAR AFAGCATTOR ACCTATTACH 9061 GGGCTTGGGG GTTCCAGTGC CATTGCAGGG CCGGCAGACA ACCCAGCCGC TTACGCCTGG
SEE1 AGAATATCCT GATTCAGGTG AAAATATTCT TGATGCGCTE GCOAGTGTTCE TGCGCCAGTT 9121 CCARACCGCCC GTTCCTCCAC ACATGGGGCR TTCCACGGCG TCGGTGCCTG GTTGTTCTTG
5941 GCATTCGATT CCTGTTTGTA ATTGTCCTTT TAACAGCGAT CGCGTATTTC GTCTCGCTCA 9181 ATTTTCCATS CCGCCTCCTT TAGCCGCTAR AATTCATCTA CTCATTTATT CATTTGCTCA
6001 GGCGCAATCR CGAATGAATA ACGETTTEET TGATECGAGT GATTTTGATE ACGAGCETAR 9241 TTTACTCTGG TAGCTGCGCG ATGTATTCAG ATAGCAGCTC GGTAATGGTC TTGCCTTGGC

9301 GTACCGCGTA CATCTTCAGC TTGGTGTGAT CCTCCGCCGG CAACTGAARG TTGACCCGCT
9361 TCATGGCTGGE CGTGTCTGCC AGGCTGECCA ACGTTGCAGC CTTGCTGCTG CGTGCGCTCG
9421 GACGGCCGGC ACTTAGCGTGE TTTGTGCTTT TGCTCATTTT CTCTTTACCT CATTAACTCA
9481 AATGAGTTTT GATTTAATTT CAGCGGCCAG CGCCTGGACC TCGCGGGCAG CGTCGECCCTC
9541 GGGTTCTGAT TCAAGAACGG TTGTGCCGGC GGCGGCAGTG CCTGGGTAGC TCACGCGCTG
9601 CGTGATACGG GACTCAAGAA TGGGCAGCTC GTACCCGGCC AGCGCCTCGG CAACCTCACC
9661 GCCGATGCGC GTGCCTTTGA TCGCCCGECGA CACGACAAMAG GCCGCTTGTA GCCTTCCATC
9721 CGTGACCTCA ATGCGCTGCT TAACCAGCTC CACCAGGTCG GCGGTGGCCC ATATGTCGTA
9781 AGGGCTTGGC TGCACCGGAA TCAGCACGAA GTCGGCTGCC TTGATCGCGG ACACAGCCAR
9841 GTCCGCCGCC TGGGGCGCTC CGTCGATCAC TACGAAGTCG CGCCGGCCGR TGGCCTTCAC
9901 GTCGCGGTCA ATCGTCGGGC GGTCGATGCC GACARACGGTT AGCGGTTGAT CTTCCCGCAC
9961 GGCCGCCCAA TCGCGGGCAC TGCCCTGGGG ATCGGARATCG ACTAARCAGRR CATCGGCCCC
10021 GGCGAGTTGC AGGGCGCGGEGE CTAGATGGGET TGCGATGGTC GTCTTGCCTG ACCCGCCTTT
10081 CTGGTTAAGT ACAGCGATAA CCTTCATGCG TTCCCCTTGC GTATTTGTTT ATTTACTCAT
10141 CGCATCATAT ACGCAGCGAC CGCATGACGC AAGCTGTTTT ACTCARATAC ACATCACCTT
10201 TTTAGACGGC GGCGCTCGGT TTCTTCAGCG GCCAAGCTGG CCGGCCAGGC CGCCAGCTTG

6061 TGGCTGGCCT GTTGAACAAG TCTGGAAAGA AATGCATAAMR CTTTTGCCAT TCTCACCGGA
6121 TTCAGTCGTC ACTCATGGTGE ATTTCTCACT TGATAACCTT ATTTTTGACG AGGGEGARATT
6181 AATAGGTTGT ATTGATGTTG GACGAGTCGG AATCGCAGAC CGATACCAGS ATCTTGCCAT
6241 CCTATGGAAC TGCCTCGETE AGTTTTCTCC TTCATTACAG ARACGGCTTT TTCARARATA
6301 TGGTATTGAT AATCCTGATA TGAATAAATT GCAGTTTCAT TTGATGCTCGE ATGAGTTTTT
6361 CTAARGAATTA ATTCATGATC CTGCATGACC RAAATCCCTT AACGTGAGTT TTCGTTCCAC
6421 TGAGCGTCAG ACCCCGETAGA AAAGATCARA GGATCTTCTT GAGATCCTTT TTTTCTGCGEC
6481 GTAATCTGCT GCTTGCRAAC ARAARMACCA CCGCTACCAG CGGTGGTTTG TTTGCCGGAT
6341 CARGAGCTAC CRACTCTTTT TCCGAAGGTA ACTGGCTTCA GCAGAGCGCR GATACCRART
6601 ACTGTCCTTC TAGTGTAGCC GTAGTTAGGC CACCACTTCA AGAACTCTGT AGCACCGCCT
6661 ACATACCTCG CTCTGCTAAT CCTGTTACCA GTGGCTGCTGE CCAGTGGCGA TAAGTCGTGT
6721 CTTACCGGGT TGGACTCAAG ACGATAGTTA CCGGATAAGG CGCAGCGGTC GGGCTGAACG
6781 GGGGEGETTCGET GCACACAGCC CAGCTTGGAG CGAACGACCT ACACCGAACT GAGATACCTA
6841 CAGCGTGAGC TATGAGAAAG CGCCACGCTT CCCGAAGGGA GAAAGGCGGA CAGGTATCCG
6901 GTAAGCGGCR GGGTCGGAMC AGGAGAGCGC ACGAGGGAGT TTCCAGGGGG ARACGCCTGG

6961 TATCTTTATA GTCCTGTCGG GTTTCGCCAC CTCTGACTTG AGCGTCGATT TTTGTGATGE 10261 GOATCAGACA AACCGGCCAG GATTTCATGC AGCCGCACGGE TTGAGACGTG CGCGRGCGEE
7021 TCGTCAGGGG GGCGGAGCCT ATGGARAAAC GCCAGCAACG CGGCCTTTTT ACGGTTCCTG 10321 TCGAACACET ACCOGECREE GATCATETCC GOCTCGATCT CTTCGATAAT GARAAACGET
7081 GCCTTTTGCT GGCCTTTTGC TCACATGTTC TTTCCTGCGT TATCCCCTGR TTCTGTEGAT 10381 TCGTCOTGEGEC COTCCTGETE CGETTTCATG CTTGTTCCTC TTGGCGTTCA TTCTCGECEE
7141 ARCCGTATTA CCGCCTTTGA GTGAGCTGAT ACCGCTCGCC GUAGCCGAAC GACCGAGCGC 10441 CCGCCAGGGC GTCGGCCTCG GTCAATGCGT CCTCACGGAA GGCACCGCGC CGCCTGGCCT
7201 AGCGAGTCAG TGAGCGAGGA AGCGGAAGAG CGCCTGATGC GGTATTTTCT CCTTACGCAT 10501 CGETGEECET CACTTCCTCE CTGCGCTCAA GTGCGCGETA CAGGGTCGAG CGATGCACGC
7261 CTGTGCGGTA TTTCACACCG CATATGGTGC ACTCTCAGTA CAATCTGCTC TGATGCCGCA 10561 CRAGCAGTGC AGCCGCCTCT TTCACGGTGC GGCCTTCCTG GTCGATCAGC TCGCGEGCGT
7321 TAGTTAAGCC AGTATACACT CCGCTATCGC TACGTGACTG GGTCATGGCT GCGCCCCGAC 10621 GCGOGATCTG TECCGGGETE AGGETAGGGC GGGGGCCARA CTTCACGCCT CGGGECCTTGE
7381 ACCCGCCAAC ACCCGCTGAC GCGCCCTGAC GGGCTTGTCT GCTCCCGGCA TCCGCTTACA 10681 CGGCCTCGCG CCCGCTCCGG GTGCGGTCGA TGATTAGGGA ACGCTCGRAC TCGGCAATGC
7441 GACAAGCTGT GACCGTCTCC GGGAGCTGCA TGTGTCAGAG GTTTTCACCSE TCATCACCGA 10741 CGGCGAACAC GGTCAACACC ATGCGGCCGGE CCGGCGTGGT GGTGTCGGCC CACGGCTCTG
7501 ARCGCGCGAG GCAGGGTGCC TTGATGTGGG CGCCGGCGGET CGAGTGGCGA CGGCGCGGCT 10801 CCAGGCTACG CAGGCCCGOG CCGECCTCCT GGATGCGCTC GGCAATGTCC AGTAGGTCGE
7561 TGTCCGCGCC CTGETAGATT GCCTGECCGT AGGCCAGCCA TTTTTGAGCE GCCAGCEGCC 10861 GGETGCTECG GGECCAGGCEE TCTAGCCTGE TCACTGTCAC AACGTCGCCA GGGCGTAGGT
7621 GCGATAGGCC GACGCGAAGC GGCGGGGCGT AGGGAGCGCA GCGACCGAAS GGTAGGCGCT 10921 GGTCAARGCAT CCTGGCCAGC TCCGGECGGT CGCGCCTGGT GCCGGTGATC TTCTCGGARA
7681 TTTTGCAGCT CTTCGGCTGT GCGCTGGCCA GACAGTTATG CACAGGCCAG GCGGGTTTTA 10981 ACAGCTTGGT GCAGCCGGCC GCGTGCAGTT CGGCCCGTTG GTTGGTCAAG TCCTGGTCGT
7741 AGAGTTTTAA TAAGTTTTAA AGAGTTTTAG GCGGAARARAT CGCCTTTTTT CTCTTTTATA 11041 CGGTGCTGAC GCGGGCATAG CCCAGCAGGC CAGCGGCGGC GCTCTTGTTC ATGGCGTAAT
7801 TCAGTCACTT ACATGTGTGA CCGGTTCCCA ATGTACGGCT TTGGGTTCCC AATGTACGGG 11101 GTCTCCGETT CTAGTCGCAA GTATTCTACT TTATGCGACT AAAACACGCG ACAAGAAAAC
7861 TTCCGGTTCC CAATGTACGG CTTTGGGTTC CCAATGTACG TGCTATCCAC AGGAAAGAGA 11161 GCCAGGAARL GGGCAGGGCG GCAGCCTGTC GCGTAACTTA GGACTTGTGC GACATGTCGT
7921 CCTTTTCGAC CTTTTTCCCC TGETAGGGCA ATTTECCCTA GCATCTGCTS CGTACATTAG 11221 TTTCAGAAGA CGGCTGCACT GAACGTCAGA AGCCGACTGC ACTATAGCAG CGGAGGGGTT
7981 GRACCGGCGG ATGCTTCGCC CTCGATCAGG TTGCGGTAGC GCATGACTAG GATCGGGCCA 11281 GGATCAARAGT ACT

Supplemental Figure S4. F-SHMTO08cA+L129A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.
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Detailed Sequence of the Whole Construct:

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321

TTGATCCCGA
TTTTCACGCC
CGCCARATATA
TCCAAGCTCA
GGGCCTCTTC
GGGTAACGCC
TTACCCTGTT
AGTGCGGCCG
TGCATGTGAC
TTTCCTAGAA
CCAAGTGACA
ATGCTATARAA
ATTCTCTCTG
TTCTTCGTTC
TGTTTTGTTT
TACAACAACG
TTCATGTCAG
CTTTTTTCAT
AATTACTTCA
AATTGTTCAG
ATATTGCTCA
TTTTTTTTCA
GATTTATCTG

GGGGAACCCT
CTTTTAAATA
TCCTGTCAARA
AGCTCATTCG
GCTATTACGC
AGGGTTTTCC
ATCCCTAGAT
CGGGCCCAAT
TCCGTCAAGA
GGACTCTCCG
CCATACATGA
ACGCCCCACA
TETATTTCCC
TTTCCATGAA
GGTTTCATCG
TCCTTAATTT
ATCCCTTTAC
TGATTACTTC
GATCCGTTAA
ATCCGTTGAC
GATCTGTTAG
CGAGATTGCT
TGATTGTTGA

GTGGTTGGCA
TCCGTTATTC
CACTGATAGT
CCATTCAGGC
CAGCTGGCGA
CAGTCACGAC
ATCGATTTTG
ATARACAACGA
TTACGAAACC
ARAATGCATC
ACACGCGTCA
CCCCTCCTCC
TACCTCTCCC
TTGTGTATGT
ATCTTCAATT
GATGATTCTT
AACAAGCCTT
AGATCCGTTA
ACAACAGCCT
ARARAAGCCTT
CAACTGCCTT
TCAGATCCGT

TGCACATACA
TAATAARACGC
TTAAACTGAA
TGCGCAACTG
AAGGGGGATG
GTTGTAARAC
GCTACCTTAA
CGTCGTAACA
GCCAACTACC
CAATACCARAA
CAATATGACT
TTCCTTCGCA
TTCAAGGTTA
TCTTTGATCA
TTCATAATCA
TAATCGTAGA
AATTGTTGAT
AACGTAACCA
TATTTTTTAT
ATTCGETTGAT
GTTTGTTGAT
ACTTAAGATT

AATGGACGAA
TCTTTTCTCT
GGCGGGAAAC
TTGGGAAGGG
TGCTGCAAGG
GACGGCCAGT
GGTAGCCARAA
GATAAAGCGA
ACGCAAATTG
TATTACCCGT
GGAGAAGGGT
GTTCAATTCC
GTCGATTTCT
ATACGATGTT
GATTCAGCTT
TTTGCTCTAA
TCATTAATCG
TAGATCAGGG
ACTTCTGTGG
TCTATATCGET
TCTATTGCCG
ACGTAATGGA

CGGATAAACC
TAGGTTTACC
GACAATCTGA
CGATCGGTGC
CGATTAAGTT
GCCAAGCTTA
ATCGATCACT
AGCTTGAAGG
CAATTCTCAA
GTCATAGGCA
TCCACACCTT
AATATATTCC
TCTGTTTTTC
GATTTGATTG
TTATTATCTT
TTAGAGCTTT
TAGATTAGGG
CTTTTTCATG
TTTTTCAAGA
TTTTCGAGAG
TGGATTAGGG
TTTTGATTCT
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2821
Z2BB1
2841
3001
306l
3121
31EB1
3241
3301
336l
3421
3481
3541
3601
366l
3721
37B1
3841
3901
3961
40z1
40B1
4141
4201
47261
4321
4381
4441
4501
4561
4621
4881
4741

Supplemental Figure S5. F-SHMTO08cA+L135A-CDS, insert size, vector,

TCTTGTACCA
ACTGTGAAAT
TCARATTAAT
AGATATGCAA
AGTTAATATG
ARTATATTTT
GTTTTAGACA
TCATTGCTTT
TAATGCATTT
TCTTARGAGA
ARTCCAATGT
ARTATGCGGEC
ATACTGCCAG
ARGAATCTTG
ATTGTGARMG
TTATCACARA
TGCCCTTGAG
TTGGTGTAAG
TGTGATCCAT
AGCTGGACGG
CCACCTACGGE
GGCCCACCCT
ACATGAAGCA
CCATCTTCTT
ACACCCTGGET
TGEGEGCACAA
AGAAGARRACGE
AGCTCGCCGA
ACARCCACTA
ACATGGTCCT
ACAAGTARMG
GATTGAATCC
AGCATGTAAT

TTTGTTGTGC
GGARATGGAT
ATTATTTGTT
ACATTTTGTT
AGGAGTARMA
CAGACCTAGA
TTTATGAACT
ATAATTATAG
TATGACTTGC
GTCATGAATT
TTACGGGAMA
ACATATGCAA
ARTACGARAGAE
ARGACGTAMG
AGACATAGAG
GGAATCTTAT
TTTTCCTATA
CTATTTTCTT
GGTGAGCAMG
CGACGTAAMLC
CRAGCTGACC
CGTGACCACC
GCACGACTTC
CRAGGACGAC
GRACCGCATC
GCTGGAGTAC
CATCAAGGTG
CCACTACCAG
CCTGAGCACC
GCTGGEAGTTC
CGGECCECCCGE
TGTTGCCGET
ARTTAACATG

AGCCTAGGTT
TTGTAATTTA
GGAGAAGAGT
TTTTCTCTTA
TTGAGTAARRA
CACTTGTAGT
ARAGCTGCRA
TTCCTTTATG
TTATACTCAT
CAATTGATTG
CGAGCTTCCA
ARCTATGGRA
CCTATGTTCA
AGAARTACGTA
CACTGACGAC
GACACATGTA
CCCCCACTAC
TARAGGAACCA
TGARGTACTG
GGCGAGGAGC
GGCCACAAGT
CTGRAGTTCA
TTCACCTACG
TTCAAGTCCG
GGCARACTACA
GAGCTGAAGG
ARCTACAACA
ARCTTCAAGA
CAGARACACCC
CAGTCCGCCC
GTGACCGCCGE
GCTGCAGATC
CTTGCGATGA
TAATGCATGA

CGAGTATTAT
CTGTGTTTTT
TAATGAATGA
TTTGTTGTGT
ATGTGTCARA
TGETACCATTA
ATGTTACTGA
TAATTTTCCA
GGATTTGTAG
ACAARCATGCA
GAAGGTAATT
GTATTATGTG
ARRLTGAAGA
GAARTTGARA
ARCARATGARA
AGGTGGAALRL
TTATCCTTTT
AGTTCGGCAT
AGGATACARC
TGTTCACCGE
TCAGCGTGTC
TCTGCACCAC
GCGTGCAGTG
CCATGCCCGA
AGACCCGCGC
GCATCGACTT
GCCACAACGT
TCCGCCACRA
CCATCGGCGA
TGAGCAARAGA
CCGGEATCAC
GTTCARACAT
TTATCATATA
CGTTATTTAT

restriction enzymes, and sequenced positive clones used for cloning.

GGCATTGGGA
TATTCGGTTT
TATGGTCCTT
GTTGAATTTG
TCGETGGECCTC
TGECTTATTCA
ATACARGTAT
GAATCCTTGT
TTGAGTATGA
TCAATCCGCG
ATCCARGATG
AGCTCAGCRR
ATGTACAGAT
ARGRAGARACC
AGARGAAGAT
TGTAAGGGCG
ATATTTTTCC
TTGTGAARRC
TTCAGAGARR
GGETGETGECCC
CGGCGAGGGT
CGGCARGCTG
CTTCAGCCGC
AGGCTACGTC
CGAGGTGARG
CARAGGAGGAC
CTATATCATG
CATCGAGGAC
CGGCCCCGTE
CCCCARCGARAG
TCACGGCATG
TTGGECAATRA
ATTTCTGTTG
GAGATGGGTT

ARACTGTTTT
TCGCTATCGA
TTGTTCATTC
ARATTATARMG
TRATGACCGA
CTAGGCARCA
GTCCTCTTGT
CAGATTCTAA
ARATATTTTT
GTTATGACTC
TAGCATCARAG
GRAGCAGATC
ACARAGATCCT
AGGCGAAGAR
ARGGTCGGTG
GAAAGTAACC
GTGTCATTTT
ARGAARRRAT
TTTGTAAGTT
ATCCTGGTCG
GAGGGCGATG
CCCGTGCCCT
TACCCCGACC
CAGGAGCGCA
TTCGAGGGCG
GGCAACATCC
GCCGACARGC
GGCAGCGTGC
CTGCTGCCCG
ARGCGCGATC
GACGAGCTGT
AGTTTCTTAA
ARTTACGTTA
TTTATGATTA




4801 GAGTCCCGCA ATTATACATT TAATACGCGA TAGARRACAR AATATRGCGC GCRARCTAGG B041 GCCTGCCCCGE CCTCCTCCTT CAAATCGETAC TCCGGCAGGT CATTTGACCC GATCAGCTTG

4861 ATAAATTATC GCGCGCGEETE TCATCTATGT TACTAGATCC GATGATAAGC TGTCAAACAT B101 CGCACGETGA AACAGARACTT CTTGEAACTCT CCGGECGCTGC CACTGCGTTC GTAGATCGTC
4921 GAGAATTAAT TCGTAATCAT GTCATAGCTG TTTCCTGTGT GAAATTGTTA TCCGCTCACK Bl6l TTGEAACAACC ATCTGGECTTC TECCTTGCCT GCGGECGCGGC GTGCCAGGCGE GTAGAGAAAR
4981 ATTCCACACA ACATACGAGC CGGAAGCATA AAGTGTARAG CCTGGGGTGC CTRATGAGTG B221 CGGECCGATGC CGGGATCGAT CAAAAAGTAR TCGGEGGTGAR CCGTCAGCAC GTCCEEETTC
5041 AGCTAACTCAER CATTAATTGC GTTGECGCTCA CTGECCCGCTT TCCAGTCGGE AARRCCTGETCGE B2B1 TTGCCTTCTG TGATCTCGCE GTACATCCAAR TCAGCTAGCT CGATCTCGAT GTACTCCGGEC
5101 TGCCAGCTGEC ATTAATGAAT CGGECCAACGC GCGGEGAGAE GCGGETTTGECE TATTGGCTAG 8341 CGCCCEGTTT CECTCTTTAC GATCTTGTAG CGGCTAATCA AGGCTTCACC CTCGGATACC
5161 AGCAATTCGE CGTTAATTCAE GTACATTAAR AACGTCCGCA ATGTGTTATT AAGTTGTCTA B401 GTCACCAGGEC GECCGTTCTT GGCCTTCTTC GTACGCTGCA TGGCAACGTE CGTGETETTT
5221 AGCGTCAATT TGTTTACACC ACAATATATC CTGCCACCAG CCAGCCAACR GCTCCCCGAC B461 AACCGAATGC AGGTTTCTAC CAGETCETCT TTCTGCTTTC CGCCATCGGC TCOGECCGGECAG
5281 CGGCAGCTCGE GCACARMATC ACCACTCGAT ACAGGECAGCC CATCAGTCCGE GERACGGECGTC 8521 AACTTGAGTA CGTCCGCAAC GTETGEGEACGE AACACGCGGEC CGGEGECTTGTC TCCCTTCCCT
5341 AGCGGGAGAG CCGTTGTAAG GCGGCAGACT TTGCTCATGT TACCGATGCT ATTCGGAAGA B581 TCCCGGTATC GGTTCATGGA TTCGGTTAGA TGGGARACCG CCATCAGTAC CAGGTCGTAA
5401 ACGGCAACTA AGCTGCCGGEG TTTGRAACAC GGATGATCTC GCUGGAGGEGTA GCATGTTGAT B6d4l TCCCACACAC TGGECCATGCC GGCCGGCCCT GCGGAARARCCT CTACGTGCCC GTCTGGAAGT
5481 TETAACGATGE ACAGAGCGTT GOTGCOTGTG ATCCAGATCA TGAACAATAR AACTGTOTGE B701 TCGTAGCGGA TCACCTCGCC AGCTCGETCGE TCACGCTTCG ACAGACGGAA AMCGECCACG
5521 TTACATAAAC AGTAATACAA GGGGTGTTAT GAGCCATATT CAACGGGAARA CGTCTTGCTC B761 TCCATGATGC TGCGACTATC GCGGGTGCCC ACGTCATAGA GCATCGGAAC GAAAMAATCT
5581 TAGGCCECEA TTARAATTCCA ACATGGATGS TEATTTATAT GRGTATAAAT GGECTCECER BBZ21 GGTTGCTCGT CGCCCTTEGE CGGCTTCCTA ATCGRACGGCGE CACCGGCTGC CGGCGETTGEC
5641 TAATETCCEEG CAATCACGTE CCACRATCTA TCSATTETAT GEGAAGCCOCE ATGCGCCAGH BBB1l CGGGEATTCTT TGECGEATTCE ATCAGCGGCC GCTTGCCACGE ATTCACCGGE GCGETECTTCT
5701 GTTETTTCTE AAACATEGCA AAGGTAGCET TEOCAATGAT GTTACAGATE AGATGETCAG 8941 GCCTCGATGC GTTGCCGCTGE GGECGGCCTGC GCGGCCTTCA ACTTCTCCAC CAGGTCATCAR
5761 ACTAMACTGS CTGACGGAAT TTATGCCTCT TCCGACCATC AAGCATTTTA TCCGTACTCOC 9001 CCCAGCGCCG CGCCGATTTG TACCGGGCCG GATGGTTTGC GACCGTCACG CCGATTCCTC
5821 TEATCATECE TCOTTACTCA FCACTECGAT COCCRGEAAR AFAGCATTOR ACCTATTACH 9061 GGGCTTGGGG GTTCCAGTGC CATTGCAGGG CCGGCAGACA ACCCAGCCGC TTACGCCTGG
SEE1 AGAATATCCT GATTCAGGTG AAAATATTCT TGATGCGCTE GCOAGTGTTCE TGCGCCAGTT 9121 CCARACCGCCC GTTCCTCCAC ACATGGGGCR TTCCACGGCG TCGGTGCCTG GTTGTTCTTG
5941 GCATTCGATT CCTGTTTGTA ATTGTCCTTT TAACAGCGAT CGCGTATTTC GTCTCGCTCA 9181 ATTTTCCATS CCGCCTCCTT TAGCCGCTAR AATTCATCTA CTCATTTATT CATTTGCTCA
6001 GGCGCAATCR CGAATGAATA ACGETTTEET TGATECGAGT GATTTTGATE ACGAGCETAR 9241 TTTACTCTGG TAGCTGCGCG ATGTATTCAG ATAGCAGCTC GGTAATGGTC TTGCCTTGGC

9301 GTACCGCGTA CATCTTCAGC TTGGTGTGAT CCTCCGCCGG CAACTGAARG TTGACCCGCT
9361 TCATGGCTGGE CGTGTCTGCC AGGCTGECCA ACGTTGCAGC CTTGCTGCTG CGTGCGCTCG
9421 GACGGCCGGC ACTTAGCGTGE TTTGTGCTTT TGCTCATTTT CTCTTTACCT CATTAACTCA
9481 AATGAGTTTT GATTTAATTT CAGCGGCCAG CGCCTGGACC TCGCGGGCAG CGTCGECCCTC
9541 GGGTTCTGAT TCAAGAACGG TTGTGCCGGC GGCGGCAGTG CCTGGGTAGC TCACGCGCTG
9601 CGTGATACGG GACTCAAGAA TGGGCAGCTC GTACCCGGCC AGCGCCTCGG CAACCTCACC
9661 GCCGATGCGC GTGCCTTTGA TCGCCCGECGA CACGACAAMAG GCCGCTTGTA GCCTTCCATC
9721 CGTGACCTCA ATGCGCTGCT TAACCAGCTC CACCAGGTCG GCGGTGGCCC ATATGTCGTA
9781 AGGGCTTGGC TGCACCGGAA TCAGCACGAA GTCGGCTGCC TTGATCGCGG ACACAGCCAR
9841 GTCCGCCGCC TGGGGCGCTC CGTCGATCAC TACGAAGTCG CGCCGGCCGR TGGCCTTCAC
9901 GTCGCGGTCA ATCGTCGGGC GGTCGATGCC GACARACGGTT AGCGGTTGAT CTTCCCGCAC
9961 GGCCGCCCAA TCGCGGGCAC TGCCCTGGGG ATCGGARATCG ACTAARCAGRR CATCGGCCCC
10021 GGCGAGTTGC AGGGCGCGGEGE CTAGATGGGET TGCGATGGTC GTCTTGCCTG ACCCGCCTTT
10081 CTGGTTAAGT ACAGCGATAA CCTTCATGCG TTCCCCTTGC GTATTTGTTT ATTTACTCAT
10141 CGCATCATAT ACGCAGCGAC CGCATGACGC AAGCTGTTTT ACTCARATAC ACATCACCTT
10201 TTTAGACGGC GGCGCTCGGT TTCTTCAGCG GCCAAGCTGG CCGGCCAGGC CGCCAGCTTG

6061 TGGCTGGCCT GTTGAACAAG TCTGGAAAGA AATGCATAAMR CTTTTGCCAT TCTCACCGGA
6121 TTCAGTCGTC ACTCATGGTGE ATTTCTCACT TGATAACCTT ATTTTTGACG AGGGEGARATT
6181 AATAGGTTGT ATTGATGTTG GACGAGTCGG AATCGCAGAC CGATACCAGS ATCTTGCCAT
6241 CCTATGGAAC TGCCTCGETE AGTTTTCTCC TTCATTACAG ARACGGCTTT TTCARARATA
6301 TGGTATTGAT AATCCTGATA TGAATAAATT GCAGTTTCAT TTGATGCTCGE ATGAGTTTTT
6361 CTAARGAATTA ATTCATGATC CTGCATGACC RAAATCCCTT AACGTGAGTT TTCGTTCCAC
6421 TGAGCGTCAG ACCCCGETAGA AAAGATCARA GGATCTTCTT GAGATCCTTT TTTTCTGCGEC
6481 GTAATCTGCT GCTTGCRAAC ARAARMACCA CCGCTACCAG CGGTGGTTTG TTTGCCGGAT
6341 CARGAGCTAC CRACTCTTTT TCCGAAGGTA ACTGGCTTCA GCAGAGCGCR GATACCRART
6601 ACTGTCCTTC TAGTGTAGCC GTAGTTAGGC CACCACTTCA AGAACTCTGT AGCACCGCCT
6661 ACATACCTCG CTCTGCTAAT CCTGTTACCA GTGGCTGCTGE CCAGTGGCGA TAAGTCGTGT
6721 CTTACCGGGT TGGACTCAAG ACGATAGTTA CCGGATAAGG CGCAGCGGTC GGGCTGAACG
6781 GGGGEGETTCGET GCACACAGCC CAGCTTGGAG CGAACGACCT ACACCGAACT GAGATACCTA
6841 CAGCGTGAGC TATGAGAAAG CGCCACGCTT CCCGAAGGGA GAAAGGCGGA CAGGTATCCG
6901 GTAAGCGGCR GGGTCGGAMC AGGAGAGCGC ACGAGGGAGT TTCCAGGGGG ARACGCCTGG

6961 TATCTTTATA GTCCTGTCGG GTTTCGCCAC CTCTGACTTG AGCGTCGATT TTTGTGATGE 10261 GOATCAGACA AACCGGCCAG GATTTCATGC AGCCGCACGGE TTGAGACGTG CGCGRGCGEE
7021 TCGTCAGGGG GGCGGAGCCT ATGGARAAAC GCCAGCAACG CGGCCTTTTT ACGGTTCCTG 10321 TCGAACACET ACCOGECREE GATCATETCC GOCTCGATCT CTTCGATAAT GARAAACGET
7081 GCCTTTTGCT GGCCTTTTGC TCACATGTTC TTTCCTGCGT TATCCCCTGR TTCTGTEGAT 10381 TCGTCOTGEGEC COTCCTGETE CGETTTCATG CTTGTTCCTC TTGGCGTTCA TTCTCGECEE
7141 ARCCGTATTA CCGCCTTTGA GTGAGCTGAT ACCGCTCGCC GUAGCCGAAC GACCGAGCGC 10441 CCGCCAGGGC GTCGGCCTCG GTCAATGCGT CCTCACGGAA GGCACCGCGC CGCCTGGCCT
7201 AGCGAGTCAG TGAGCGAGGA AGCGGAAGAG CGCCTGATGC GGTATTTTCT CCTTACGCAT 10501 CGETGEECET CACTTCCTCE CTGCGCTCAA GTGCGCGETA CAGGGTCGAG CGATGCACGC
7261 CTGTGCGGTA TTTCACACCG CATATGGTGC ACTCTCAGTA CAATCTGCTC TGATGCCGCA 10561 CRAGCAGTGC AGCCGCCTCT TTCACGGTGC GGCCTTCCTG GTCGATCAGC TCGCGEGCGT
7321 TAGTTAAGCC AGTATACACT CCGCTATCGC TACGTGACTG GGTCATGGCT GCGCCCCGAC 10621 GCGOGATCTG TECCGGGETE AGGETAGGGC GGGGGCCARA CTTCACGCCT CGGGECCTTGE
7381 ACCCGCCAAC ACCCGCTGAC GCGCCCTGAC GGGCTTGTCT GCTCCCGGCA TCCGCTTACA 10681 CGGCCTCGCG CCCGCTCCGG GTGCGGTCGA TGATTAGGGA ACGCTCGRAC TCGGCAATGC
7441 GACAAGCTGT GACCGTCTCC GGGAGCTGCA TGTGTCAGAG GTTTTCACCSE TCATCACCGA 10741 CGGCGAACAC GGTCAACACC ATGCGGCCGGE CCGGCGTGGT GGTGTCGGCC CACGGCTCTG
7501 ARCGCGCGAG GCAGGGTGCC TTGATGTGGG CGCCGGCGGET CGAGTGGCGA CGGCGCGGCT 10801 CCAGGCTACG CAGGCCCGOG CCGECCTCCT GGATGCGCTC GGCAATGTCC AGTAGGTCGE
7561 TGTCCGCGCC CTGETAGATT GCCTGECCGT AGGCCAGCCA TTTTTGAGCE GCCAGCEGCC 10861 GGETGCTECG GGECCAGGCEE TCTAGCCTGE TCACTGTCAC AACGTCGCCA GGGCGTAGGT
7621 GCGATAGGCC GACGCGAAGC GGCGGGGCGT AGGGAGCGCA GCGACCGAAS GGTAGGCGCT 10921 GGTCAARGCAT CCTGGCCAGC TCCGGECGGT CGCGCCTGGT GCCGGTGATC TTCTCGGARA
7681 TTTTGCAGCT CTTCGGCTGT GCGCTGGCCA GACAGTTATG CACAGGCCAG GCGGGTTTTA 10981 ACAGCTTGGT GCAGCCGGCC GCGTGCAGTT CGGCCCGTTG GTTGGTCAAG TCCTGGTCGT
7741 AGAGTTTTAA TAAGTTTTAA AGAGTTTTAG GCGGAARARAT CGCCTTTTTT CTCTTTTATA 11041 CGGTGCTGAC GCGGGCATAG CCCAGCAGGC CAGCGGCGGC GCTCTTGTTC ATGGCGTAAT
7801 TCAGTCACTT ACATGTGTGA CCGGTTCCCA ATGTACGGCT TTGGGTTCCC AATGTACGGG 11101 GTCTCCGETT CTAGTCGCAA GTATTCTACT TTATGCGACT AAAACACGCG ACAAGAAAAC
7861 TTCCGGTTCC CAATGTACGG CTTTGGGTTC CCAATGTACG TGCTATCCAC AGGAAAGAGA 11161 GCCAGGAARL GGGCAGGGCG GCAGCCTGTC GCGTAACTTA GGACTTGTGC GACATGTCGT
7921 CCTTTTCGAC CTTTTTCCCC TGETAGGGCA ATTTECCCTA GCATCTGCTS CGTACATTAG 11221 TTTCAGAAGA CGGCTGCACT GAACGTCAGA AGCCGACTGC ACTATAGCAG CGGAGGGGTT
7981 GRACCGGCGG ATGCTTCGCC CTCGATCAGG TTGCGGTAGC GCATGACTAG GATCGGGCCA 11281 GGATCAARAGT ACT

Supplemental Figure S5. F-SHMTO08cA+L135A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



Gene Name F-SHMTO08cA+S190A-CDS
Cloning Vector pG2RNAI2

Length (bp) 1430
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Supplemental Figure S6. F-SHMTO08cA+S190A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



Detailed Sequence of the Whole Construct:

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321

TTGATCCCGA
TTTTCACGCC
CGCCAATATA
TCCAAGCTCA
GGGCCTCTTC
GGGTAACGCC
TTACCCTGTT
AGTGCGGCCG
TGCATGTGAC
TTTCCTAGAA
CCAAGTGACA
ATGCTATARAR
ATTCTCTCTG
TTCTTCGTTC
TGTTTTGTTT
TACAACAACG
TTCATGTCAG
CTTTTTTCAT
AATTACTTCA
AATTGTTCAG
ATATTGCTCA
TTTTTTTTCA
GATTTATCTG

GGGGAACCCT
CTTTTAAATA
TCCTGTCAAA
AGCTCATTCG
GCTATTACGC
AGGGTTTTCC
ATCCCTAGAT
CGGGCCCAAT
TCCGTCAAGA
GGACTCTCCG
CCATACATGA
ACGCCCCACA
TGTATTTCCC
TTTCCATGAA
GGTTTCATCG
TCCTTAATTT
ATCCCTTTAC
TGATTACTTC
GATCCGTTAA
ATCCGTTGAC
GATCTGTTAG
CGAGATTGCT
TGATTGTTGA

GCTGGTTGGCR
TCCGTTATTC
CACTGATAGT
CCATTCAGGC
CAGCTGGCGA
CAGTCACGAC
ATCGATTTTG
ATAACAACGA
TTACGAAACC
AAAATGCATC
ACACGCGETCA
CCCCTCCTCC
TACCTCTCCC
TTGTGTATGT
ATCTTCAATT
GATGATTCTT
AACAAGCCTT
AGATCCGTTA
ACAACAGCCT
AARAMAAGCCTT
CAACTGCCTT

TCAGATCCGT

TGCACATACA
TAATAAACGC
TTAAACTGAA
TGCGCAACTG
AAGGGGGATG
GTTGTAAAAC
GCTACCTTAA
CGTCGTAACA
GCCAACTACC
CAATACCAARA
CAATATGACT
TTCCTTCGCA
TTCAAGGTTA
TCTTTGATCA
TTCATAATCA
TAATCGTAGA
AATTGTTGAT
AACGTAACCA
TATTTTTTAT
ATTCGTTGAT
GTTTGTTGAT

ACTTAAGATT

ALTGGACGRA
TCTTTTCTCT
GGCGGGAAAC
TTGGGAAGGG
TGCTGCAAGG
GACGGCCAGT
GGTAGCCAAA
GATAAAGCGA
ACGCAAATTG
TATTACCCGT
GGAGAAGGGT
GTTCAATTCC
GTCGATTTCT
ATACGATGTT
GATTCAGCTT
TTTGCTCTAA
TCATTAATCG
TAGATCAGGG
ACTTCTGTGG
TCTATATCGT
TCTATTGCCG
ACGTAATGGA

CGGATRARACC
TAGGTTTACC
GACAATCTGA
CGATCGGTGC
CGATTAAGTT
GCCAAGCTTA
ATCGATCACT
AGCTTGAAGG
CAATTCTCAA
GTCATAGGCA
TCCACACCTT
AATATATTCC
TCTGTTTTTC
GATTTGATTG
TTATTATCTT
TTAGAGCTTT
TAGATTAGGG
CTTTTTCATG
TTTTTCAAGA
TTTTCGAGAG
TGGATTAGGG
TTTTGATTCT

Supplemental Figure S6. F-SHMTO08cA+S190A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



2BB1
2941
3001
3081
3121
3181
3241
3301
3381
3421
3481
3541
3601
3a6l
3721
3781
3B41
3901
3981
4021
40B1
4141
4201
42681
4321
4381
4441
4501
4581
482l
4681

TCTTGTACCA
ACTGTGARAAT
TCARATTAAT
AGATATGCAA
AGTTAATATG
AARTATATTTT
GTTTTAGACA
TCATTGCTTT
TAATGCATTT
TCTTARGAGA
AATCCAATGET
AATATGCGGEC
ATACTGCCAG
ARGRATCTTG
ATTGTGAAMG
TTATCACAMA
TGCCCTTGAG
TTGETGETAAG
TGTGATCCAT
AGCTGGACGGE
CCACCTACGGE
GGECCCACCCT
ACATGAAGCA
CCATCTTCTT
ACACCCTGGET
TGEGEEECACAR
AGAAGRACGGE
AGCTCGCCGA
ACARRCCACTA
ACATGGETCCT
ACARGTAAAG
GATTGAATCC

Supplemental Figure S6. F-SHMTO08cA+S190A-CDS,

TTTETTGTGC
GGAAATGGAT
ATTATTTGTT
BCATTTTGTT
AGGAGTARMR
CAGACCTAGA
TTTATGARCT
ATARATTATAG
TATGACTTGC
GTCATGAATT
TTACGGGAME
BCATATGCAR
BATACGRAGHE
BAGACGTARG
AGACATAGAG
GGAATCTTAT
TTTTCCTATA
CTATTTTCTT
GGTGAGCAMG
CGACGTARMAC
CRAGCTGACC
CGTGACCACC
GCACGACTTC
CARGGACGAC
GAARCCGCATC
GCTGEGAGTAC
CATCARGGTG
CCACTACCAG
CCTGAGCACC
GCTGEGAGTTC
CGEGECCECCCE
TGETTGCCGET

insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.

TTGTAARTTTA
GGAGARGAGT
TTTTCTCTTA
TTGAGTAAMA
CACTTGTAGT
ARAGCTGCAR
TTCCTTTATG
TTATACTCAT
CAATTGATTG
CGAGCTTCCA
ARCTATGGAA
CCTATGTTCA
AGAATACGTA
CACTGRACGAC
GACACATGTA
CCCCCACTAC
TRAGGRACCA
TGARGTACTG
GGCGAGGAGC
GGCCACAAGT
CTGAAGTTCA
TTCACCTACG
TTCARGTCCGE
GGCAACTACA
GAGCTGAAGG
ARCTACAACA
ARCTTCAAGA
CAGRACACCC
CAGTCCGCCC
GTGACCGCCG
GCTGCAGATC
CTTGCGATGA

CGAGTATTAT
CTGTGTTTTT
TAATGAATGA
TTTGTTGTGET
ATGTGTCARR
TGTACCATTA
ATGTTACTGA
TAATTTTCCA
GGATTTGTAG
ACAACATGCA
GAAGGTAATT
GTATTATGTG
BARRTGRAGHE
GARATTGARR
BACRATGARE
AGGTGGAAMR
TTATCCTTTT
AGTTCGGCAT
BGGATACARC
TGTTCACCGGE
TCAGCGTGTC
TCTGCACCAC
GCGTGCAGTG
CCATGCCCGA
BGRCCCGCGC
GCATCGACTT
GCCACAACGT
TCCGCCACAR
CCATCGGCGA
TGAGCARAGE
CCGGGATCAC
GTTCARACAT
TTATCATATA

GGCATTGGGA
TATTCGGTTT
TATGGTCCTT
GTTGAATTTG
TCETGGECCTC
TGCTTATTCA
ATACAAGTAT
GAATCCTTGT
TTGAGTATGA
TCAATCCGCG
ATCCAAGATG
BGCTCAGCAR
ATGTACAGAT
ARAGARGRACCT
BGARGAAGAT
TETAAGGGECG
ATATTTTTCC
TTGTGARARC
TTCAGAGARRR
GGETGGETGCCC
CGEGCGAGGEGC
CGGCARGCTG
CTTCAGCCGC
AGGCTACGTC
CGAGGTGARG
CAAGGAGGAC
CTATATCATG
CATCGAGGAC
CGEGCCCCGETE
CCCCARCGAG
TCACGGCATG
TTGECAATAR
ATTTCTGTTG

ARACTGTTTT
TCGCTATCGA
TTGTTCATTC
ARATTATAAG
TAATGACCGA
CTAGGCAACHE
GTCCTCTTGET
CAGATTCTAR
ARATATTTTT
GTTATGACTC
TAGCATCAAG
GARGCAGATC
ACARGATCCT
AGGCGAAGRR
ARGGTCGGETG
GAARRGTAACC
GTGTCATTTT
ARGARRARRT
TTTGTAARGTT
ATCCTGGTCG
GAGGGCGATG
CCCGTGCCCT
TACCCCGACC
CRAGGAGCGCA
TTCGAGGGECG
GECARCATCC
GCCGACAAGC
GECAGCGTGEC
CTGCTGCCCG
ARGCGCGATC
GACGAGCTGET
AGTTTCTTAAR
ARTTACGTTA




4801 GAGTCCCGCA ATTATACATT TAATACGCGA TAGARRACAR AATATRGCGC GCRARCTAGG B041 GCCTGCCCCGE CCTCCTCCTT CAAATCGETAC TCCGGCAGGT CATTTGACCC GATCAGCTTG

4861 ATAAATTATC GCGCGCGEETE TCATCTATGT TACTAGATCC GATGATAAGC TGTCAAACAT B101 CGCACGETGA AACAGARACTT CTTGEAACTCT CCGGECGCTGC CACTGCGTTC GTAGATCGTC
4921 GAGAATTAAT TCGTAATCAT GTCATAGCTG TTTCCTGTGT GAAATTGTTA TCCGCTCACK Bl6l TTGEAACAACC ATCTGGECTTC TECCTTGCCT GCGGECGCGGC GTGCCAGGCGE GTAGAGAAAR
4981 ATTCCACACA ACATACGAGC CGGAAGCATA AAGTGTARAG CCTGGGGTGC CTRATGAGTG B221 CGGECCGATGC CGGGATCGAT CAAAAAGTAR TCGGEGGTGAR CCGTCAGCAC GTCCEEETTC
5041 AGCTAACTCAER CATTAATTGC GTTGECGCTCA CTGECCCGCTT TCCAGTCGGE AARRCCTGETCGE B2B1 TTGCCTTCTG TGATCTCGCE GTACATCCAAR TCAGCTAGCT CGATCTCGAT GTACTCCGGEC
5101 TGCCAGCTGEC ATTAATGAAT CGGECCAACGC GCGGEGAGAE GCGGETTTGECE TATTGGCTAG 8341 CGCCCEGTTT CECTCTTTAC GATCTTGTAG CGGCTAATCA AGGCTTCACC CTCGGATACC
5161 AGCAATTCGE CGTTAATTCAE GTACATTAAR AACGTCCGCA ATGTGTTATT AAGTTGTCTA B401 GTCACCAGGEC GECCGTTCTT GGCCTTCTTC GTACGCTGCA TGGCAACGTE CGTGETETTT
5221 AGCGTCAATT TGTTTACACC ACAATATATC CTGCCACCAG CCAGCCAACR GCTCCCCGAC B461 AACCGAATGC AGGTTTCTAC CAGETCETCT TTCTGCTTTC CGCCATCGGC TCOGECCGGECAG
5281 CGGCAGCTCGE GCACARMATC ACCACTCGAT ACAGGECAGCC CATCAGTCCGE GERACGGECGTC 8521 AACTTGAGTA CGTCCGCAAC GTETGEGEACGE AACACGCGGEC CGGEGECTTGTC TCCCTTCCCT
5341 AGCGGGAGAG CCGTTGTAAG GCGGCAGACT TTGCTCATGT TACCGATGCT ATTCGGAAGA B581 TCCCGGTATC GGTTCATGGA TTCGGTTAGA TGGGARACCG CCATCAGTAC CAGGTCGTAA
5401 ACGGCAACTA AGCTGCCGGEG TTTGRAACAC GGATGATCTC GCUGGAGGEGTA GCATGTTGAT B6d4l TCCCACACAC TGGECCATGCC GGCCGGCCCT GCGGAARARCCT CTACGTGCCC GTCTGGAAGT
5481 TETAACGATGE ACAGAGCGTT GOTGCOTGTG ATCCAGATCA TGAACAATAR AACTGTOTGE B701 TCGTAGCGGA TCACCTCGCC AGCTCGETCGE TCACGCTTCG ACAGACGGAA AMCGECCACG
5521 TTACATAAAC AGTAATACAA GGGGTGTTAT GAGCCATATT CAACGGGAARA CGTCTTGCTC B761 TCCATGATGC TGCGACTATC GCGGGTGCCC ACGTCATAGA GCATCGGAAC GAAAMAATCT
5581 TAGGCCECEA TTARAATTCCA ACATGGATGS TEATTTATAT GRGTATAAAT GGECTCECER BBZ21 GGTTGCTCGT CGCCCTTEGE CGGCTTCCTA ATCGRACGGCGE CACCGGCTGC CGGCGETTGEC
5641 TAATETCCEEG CAATCACGTE CCACRATCTA TCSATTETAT GEGAAGCCOCE ATGCGCCAGH BBB1l CGGGEATTCTT TGECGEATTCE ATCAGCGGCC GCTTGCCACGE ATTCACCGGE GCGETECTTCT
5701 GTTETTTCTE AAACATEGCA AAGGTAGCET TEOCAATGAT GTTACAGATE AGATGETCAG 8941 GCCTCGATGC GTTGCCGCTGE GGECGGCCTGC GCGGCCTTCA ACTTCTCCAC CAGGTCATCAR
5761 ACTAMACTGS CTGACGGAAT TTATGCCTCT TCCGACCATC AAGCATTTTA TCCGTACTCOC 9001 CCCAGCGCCG CGCCGATTTG TACCGGGCCG GATGGTTTGC GACCGTCACG CCGATTCCTC
5821 TEATCATECE TCOTTACTCA FCACTECGAT COCCRGEAAR AFAGCATTOR ACCTATTACH 9061 GGGCTTGGGG GTTCCAGTGC CATTGCAGGG CCGGCAGACA ACCCAGCCGC TTACGCCTGG
SEE1 AGAATATCCT GATTCAGGTG AAAATATTCT TGATGCGCTE GCOAGTGTTCE TGCGCCAGTT 9121 CCARACCGCCC GTTCCTCCAC ACATGGGGCR TTCCACGGCG TCGGTGCCTG GTTGTTCTTG
5941 GCATTCGATT CCTGTTTGTA ATTGTCCTTT TAACAGCGAT CGCGTATTTC GTCTCGCTCA 9181 ATTTTCCATS CCGCCTCCTT TAGCCGCTAR AATTCATCTA CTCATTTATT CATTTGCTCA
6001 GGCGCAATCR CGAATGAATA ACGETTTEET TGATECGAGT GATTTTGATE ACGAGCETAR 9241 TTTACTCTGG TAGCTGCGCG ATGTATTCAG ATAGCAGCTC GGTAATGGTC TTGCCTTGGC

9301 GTACCGCGTA CATCTTCAGC TTGGTGTGAT CCTCCGCCGG CAACTGAARG TTGACCCGCT
9361 TCATGGCTGGE CGTGTCTGCC AGGCTGECCA ACGTTGCAGC CTTGCTGCTG CGTGCGCTCG
9421 GACGGCCGGC ACTTAGCGTGE TTTGTGCTTT TGCTCATTTT CTCTTTACCT CATTAACTCA
9481 AATGAGTTTT GATTTAATTT CAGCGGCCAG CGCCTGGACC TCGCGGGCAG CGTCGECCCTC
9541 GGGTTCTGAT TCAAGAACGG TTGTGCCGGC GGCGGCAGTG CCTGGGTAGC TCACGCGCTG
9601 CGTGATACGG GACTCAAGAA TGGGCAGCTC GTACCCGGCC AGCGCCTCGG CAACCTCACC
9661 GCCGATGCGC GTGCCTTTGA TCGCCCGECGA CACGACAAMAG GCCGCTTGTA GCCTTCCATC
9721 CGTGACCTCA ATGCGCTGCT TAACCAGCTC CACCAGGTCG GCGGTGGCCC ATATGTCGTA
9781 AGGGCTTGGC TGCACCGGAA TCAGCACGAA GTCGGCTGCC TTGATCGCGG ACACAGCCAR
9841 GTCCGCCGCC TGGGGCGCTC CGTCGATCAC TACGAAGTCG CGCCGGCCGR TGGCCTTCAC
9901 GTCGCGGTCA ATCGTCGGGC GGTCGATGCC GACARACGGTT AGCGGTTGAT CTTCCCGCAC
9961 GGCCGCCCAA TCGCGGGCAC TGCCCTGGGG ATCGGARATCG ACTAARCAGRR CATCGGCCCC
10021 GGCGAGTTGC AGGGCGCGGEGE CTAGATGGGET TGCGATGGTC GTCTTGCCTG ACCCGCCTTT
10081 CTGGTTAAGT ACAGCGATAA CCTTCATGCG TTCCCCTTGC GTATTTGTTT ATTTACTCAT
10141 CGCATCATAT ACGCAGCGAC CGCATGACGC AAGCTGTTTT ACTCARATAC ACATCACCTT
10201 TTTAGACGGC GGCGCTCGGT TTCTTCAGCG GCCAAGCTGG CCGGCCAGGC CGCCAGCTTG

6061 TGGCTGGCCT GTTGAACAAG TCTGGAAAGA AATGCATAAMR CTTTTGCCAT TCTCACCGGA
6121 TTCAGTCGTC ACTCATGGTGE ATTTCTCACT TGATAACCTT ATTTTTGACG AGGGEGARATT
6181 AATAGGTTGT ATTGATGTTG GACGAGTCGG AATCGCAGAC CGATACCAGS ATCTTGCCAT
6241 CCTATGGAAC TGCCTCGETE AGTTTTCTCC TTCATTACAG ARACGGCTTT TTCARARATA
6301 TGGTATTGAT AATCCTGATA TGAATAAATT GCAGTTTCAT TTGATGCTCGE ATGAGTTTTT
6361 CTAARGAATTA ATTCATGATC CTGCATGACC RAAATCCCTT AACGTGAGTT TTCGTTCCAC
6421 TGAGCGTCAG ACCCCGETAGA AAAGATCARA GGATCTTCTT GAGATCCTTT TTTTCTGCGEC
6481 GTAATCTGCT GCTTGCRAAC ARAARMACCA CCGCTACCAG CGGTGGTTTG TTTGCCGGAT
6341 CARGAGCTAC CRACTCTTTT TCCGAAGGTA ACTGGCTTCA GCAGAGCGCR GATACCRART
6601 ACTGTCCTTC TAGTGTAGCC GTAGTTAGGC CACCACTTCA AGAACTCTGT AGCACCGCCT
6661 ACATACCTCG CTCTGCTAAT CCTGTTACCA GTGGCTGCTGE CCAGTGGCGA TAAGTCGTGT
6721 CTTACCGGGT TGGACTCAAG ACGATAGTTA CCGGATAAGG CGCAGCGGTC GGGCTGAACG
6781 GGGGEGETTCGET GCACACAGCC CAGCTTGGAG CGAACGACCT ACACCGAACT GAGATACCTA
6841 CAGCGTGAGC TATGAGAAAG CGCCACGCTT CCCGAAGGGA GAAAGGCGGA CAGGTATCCG
6901 GTAAGCGGCR GGGTCGGAMC AGGAGAGCGC ACGAGGGAGT TTCCAGGGGG ARACGCCTGG

6961 TATCTTTATA GTCCTGTCGG GTTTCGCCAC CTCTGACTTG AGCGTCGATT TTTGTGATGE 10261 GOATCAGACA AACCGGCCAG GATTTCATGC AGCCGCACGGE TTGAGACGTG CGCGRGCGEE
7021 TCGTCAGGGG GGCGGAGCCT ATGGARAAAC GCCAGCAACG CGGCCTTTTT ACGGTTCCTG 10321 TCGAACACET ACCOGECREE GATCATETCC GOCTCGATCT CTTCGATAAT GARAAACGET
7081 GCCTTTTGCT GGCCTTTTGC TCACATGTTC TTTCCTGCGT TATCCCCTGR TTCTGTEGAT 10381 TCGTCOTGEGEC COTCCTGETE CGETTTCATG CTTGTTCCTC TTGGCGTTCA TTCTCGECEE
7141 ARCCGTATTA CCGCCTTTGA GTGAGCTGAT ACCGCTCGCC GUAGCCGAAC GACCGAGCGC 10441 CCGCCAGGGC GTCGGCCTCG GTCAATGCGT CCTCACGGAA GGCACCGCGC CGCCTGGCCT
7201 AGCGAGTCAG TGAGCGAGGA AGCGGAAGAG CGCCTGATGC GGTATTTTCT CCTTACGCAT 10501 CGETGEECET CACTTCCTCE CTGCGCTCAA GTGCGCGETA CAGGGTCGAG CGATGCACGC
7261 CTGTGCGGTA TTTCACACCG CATATGGTGC ACTCTCAGTA CAATCTGCTC TGATGCCGCA 10561 CRAGCAGTGC AGCCGCCTCT TTCACGGTGC GGCCTTCCTG GTCGATCAGC TCGCGEGCGT
7321 TAGTTAAGCC AGTATACACT CCGCTATCGC TACGTGACTG GGTCATGGCT GCGCCCCGAC 10621 GCGOGATCTG TECCGGGETE AGGETAGGGC GGGGGCCARA CTTCACGCCT CGGGECCTTGE
7381 ACCCGCCAAC ACCCGCTGAC GCGCCCTGAC GGGCTTGTCT GCTCCCGGCA TCCGCTTACA 10681 CGGCCTCGCG CCCGCTCCGG GTGCGGTCGA TGATTAGGGA ACGCTCGRAC TCGGCAATGC
7441 GACAAGCTGT GACCGTCTCC GGGAGCTGCA TGTGTCAGAG GTTTTCACCSE TCATCACCGA 10741 CGGCGAACAC GGTCAACACC ATGCGGCCGGE CCGGCGTGGT GGTGTCGGCC CACGGCTCTG
7501 ARCGCGCGAG GCAGGGTGCC TTGATGTGGG CGCCGGCGGET CGAGTGGCGA CGGCGCGGCT 10801 CCAGGCTACG CAGGCCCGOG CCGECCTCCT GGATGCGCTC GGCAATGTCC AGTAGGTCGE
7561 TGTCCGCGCC CTGETAGATT GCCTGECCGT AGGCCAGCCA TTTTTGAGCE GCCAGCEGCC 10861 GGETGCTECG GGECCAGGCEE TCTAGCCTGE TCACTGTCAC AACGTCGCCA GGGCGTAGGT
7621 GCGATAGGCC GACGCGAAGC GGCGGGGCGT AGGGAGCGCA GCGACCGAAS GGTAGGCGCT 10921 GGTCAARGCAT CCTGGCCAGC TCCGGECGGT CGCGCCTGGT GCCGGTGATC TTCTCGGARA
7681 TTTTGCAGCT CTTCGGCTGT GCGCTGGCCA GACAGTTATG CACAGGCCAG GCGGGTTTTA 10981 ACAGCTTGGT GCAGCCGGCC GCGTGCAGTT CGGCCCGTTG GTTGGTCAAG TCCTGGTCGT
7741 AGAGTTTTAA TAAGTTTTAA AGAGTTTTAG GCGGAARARAT CGCCTTTTTT CTCTTTTATA 11041 CGGTGCTGAC GCGGGCATAG CCCAGCAGGC CAGCGGCGGC GCTCTTGTTC ATGGCGTAAT
7801 TCAGTCACTT ACATGTGTGA CCGGTTCCCA ATGTACGGCT TTGGGTTCCC AATGTACGGG 11101 GTCTCCGETT CTAGTCGCAA GTATTCTACT TTATGCGACT AAAACACGCG ACAAGAAAAC
7861 TTCCGGTTCC CAATGTACGG CTTTGGGTTC CCAATGTACG TGCTATCCAC AGGAAAGAGA 11161 GCCAGGAARL GGGCAGGGCG GCAGCCTGTC GCGTAACTTA GGACTTGTGC GACATGTCGT
7921 CCTTTTCGAC CTTTTTCCCC TGETAGGGCA ATTTECCCTA GCATCTGCTS CGTACATTAG 11221 TTTCAGAAGA CGGCTGCACT GAACGTCAGA AGCCGACTGC ACTATAGCAG CGGAGGGGTT
7981 GRACCGGCGG ATGCTTCGCC CTCGATCAGG TTGCGGTAGC GCATGACTAG GATCGGGCCA 11281 GGATCAARAGT ACT

Supplemental Figure S6. F-SHMTO08cA+S190A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.
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F-SHMTO08cA+H218A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



Detailed Sequence of the Whole Construct:

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321

TTGATCCCGA
TTTTCACGCC
CGCCAATATA
TCCAAGCTCA
GGGCCTCTTC
GGGTAACGCC
TTACCCTGTT
AGTGCGGCCG
TGCATGTGAC
TTTCCTAGAA
CCAAGTGACA
ATGCTATAAR
ATTCTCTCTG
TTCTTCGTTC
TGTTTTGTTT
TACAACARACG
TTCATGTCAG
CTTTTTTCAT
AATTACTTCA
AATTGTTCAG
ATATTGCTCA
TTTTTTTTCA
GATTTATCTG

GGGGAACCCT
CTTTTARATA
TCCTGTCAAR
AGCTCATTCG
GCTATTACGC
AGGGTTTTCC
ATCCCTAGAT
CGGGCCCAAT
TCCGTCAAGA
GGACTCTCCG

CCATACATGA
ACGCCCCACA
TGTATTTCCC
TTTCCATGAA
GGTTTCATCG
TCCTTAATTT
ATCCCTTTAC
TGATTACTTC
GATCCGTTAA
ATCCGTTGAC
GATCTGTTAG
CGAGATTGCT

TGATTGTTGA

GTGGTTGGCA
TCCGTTATTC
CACTGATAGT
CCATTCAGGC
CAGCTGGCGA
CAGTCACGAC
ATCGATTTTG
ATAACAMACGA
TTACGARAACC
AABRATGCATC
ACACGCGTCA
CCCCTCCTCC
TACCTCTCCC
TTGTGTATGT
ATCTTCAATT
GATGATTCTT
AACAAGCCTT
AGATCCGTTA
ACAACAGCCT
AARAAGCCTT
CAACTGCCTT
TCAGATCCGT
CTCGACAGCG

TGCACATACA
TAATAAACGC
TTAAACTGAA
TGCGCAACTG
AAGGGGGATG
GTTGTAAARMLC
GCTACCTTAA
CGTCGTAACA
GCCAACTACC
CAATACCALARA
CAATATGACT
TTCCTTCGCA
TTCAAGGTTA
TCTTTGATCA
TTCATAATCA
TAATCGTAGA
AATTGTTGAT
AACGTAACCA
TATTTTTTAT
ATTCGTTGAT
GTTTGTTGAT
ACTTAAGATT

AATGGACGAA
TCTTTTCTCT
GGCGGGAAAC
TTGGGAAGGG
TGCTGCAAGG
GACGGCCAGT
GGTAGCCARAA
GATAAAGCGA
ACGCARAATTG
TATTACCCGT
GGAGAAGGGT
GTTCAATTCC
GTCGATTTCT
ATACGATGTT
GATTCAGCTT
TTTGCTCTAA
TCATTAATCG
TAGATCAGGG
ACTTCTGTGG
TCTATATCGT
TCTATTGCCG
ACGTAATGGA

CGGATAAACC
TAGGTTTACC
GACAATCTGA
CGATCGGTGC
CGATTAAGTT
GCCAAGCTTA
ATCGATCACT
AGCTTGAAGG
CAATTCTCAA
GTCATAGGCA
TCCACACCTT
AARTATATTCC
TCTGTTTTTC
GATTTGATTG
TTATTATCTT
TTAGAGCTTT
TAGATTAGGG
CTTTTTCATG
TTTTTCAAGA
TTTTCGAGAG
TGGATTAGGG
TTTTGATTCT

Supplemental Figure S7. F-SHMTO08cA+H218A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



CGAGTATTAT GGCATTGEGA AAMACTGTTTT

TCTTGTACCA TTTGTTGTGC TTGTAATTTA CTGTGTTTTT TATTCGGTTT TCGCTATCGA

2BB]1 ACTGTGAAAT GGAARATGGEAT GGAGAAGAGT TAATGAATGE TATGGTCCTT TTETTCATTC
2941 TCAAATTAAT ATTATTTETT TTTTCTCTTA TTTETTETET GTTGAATTTE AARTTATARG
3001 AGATATGCAA ACATTTTGTT TTGAGTAAAA ATGTGTCAARR TCGTGGCCTC TAATGACCGA
3061 AGTTAATATG AGGAGTAAMA CACTTGTAGT TGTACCATTA TGECTTATTCA CTAGGCAACH
3121 AATATATTTT CAGACCTAGA AMAGCTGCAA ATGTTACTGA ATACAAGTAT GTCCTCTTGET
3181 GTTTTAGACA TTTATGAACT TTCCTTTATG TAATTTTCCA GAATCCTTGT CAGATTCTAR
3241 TCATTGCTTT ATAATTATAG TTATACTCAT GGATTTGTAG TTGAGTATGA AARATATTTTT
3301 TAATGCATTT TATGACTTGC CAATTGATTCG ACAACATGCA TCAATCCGCG GTTATGACTC
338l TCTTAAGAGA GTCATGAATT CGAGCTTCCA GAAGGTAATT ATCCAAGATG TAGCATCARG
3421 AATCCAATGT TTACGGGAMA AACTATGGAA GTATTATGTE AGCTCAGCAA GARGCAGATC
3481 AATATGCGGC ACATATGCAA CCTATGTTCA AARATGARGE ATGTACAGAT ACAAGATCCT
3541 ATACTGCCAG AATACGAAGA AGAATACGTA GAAATTGARR AAGRAGAACC AGGCGAAGRA
3601 AAGRAATCTTG AAGACGTAAG CACTGACGAC AACAATGAAM ACGARACGARGAT ARGGTCGGETE
3661 ATTGTGARAG AGRACATAGAG GACACATGTA AGGTGGAARR TGETAAGGGCGE GAAAGTAACC
3721 TTATCACAAR GGEAATCTTAT CCCCCACTAC TTATCCTTTT ATATTTTTCC GTETCATTTT
3781 TGCCCTTGAG TTTTCCTATA TAAGGAACCA AGTTCGGCAT TTGTGAARAAC ARGAARAART
3841 TTGGTGTAAG CTATTTTCTT TGAAGTACTG AGGATACAAC TTCAGAGAAA TTTGTAAGTT
3901 TGTGATCCAT GGTGAGCAAGE GGCGAGGAGC TGTTCACCGGE GETGEGTGCCC ATCCTGGETCG
3961 AGCTGGACGE CGACGTAAAC GGCCACAAGT TCAGCGTGTC CGGCGAGGGEC GAGGGCGATE
4021 CCACCTACGG CAAGCTGACC CTGAAGTTCA TCTGCACCAC CGEGCARGCTGE CCCGTGCCCT
4081 GGCCCACCCT CGTGACCACC TTCACCTACG GCGTGCAGTG CTTCAGCCGC TACCCCGACC
4141 ACATGARAGCA GCACGACTTC TTCRAGTCCG CCATGCCCGA AGGCTACGTC CAGGAGCGCA
4201 CCATCTTCTT CARGGACGAC GGCAACTACA AGACCCGCGC CGAGGTGAAG TTCGAGGGCG
4261 ACACCCTGGET GAACCGCATC GAGCTGAAGG GCATCGACTT CAAGGAGGAC GGCRACATCC
4321 TGGGGCACAR GCTGEGAGTAC AACTACAACA GCCACAACGT CTATATCATG GCCGACAAGC
4381 AGAAGAACGGE CATCAAGGETGE AAMACTTCAAGA TCCGCCACAR CATCGAGGAC GGCAGCGTGEC
4441 AGCTCGCCGA CCACTACCAG CAGRRCACCC CCATCGGCGA CGGCCCCGETGE CTGECTGCCCE
4501 ACAACCACTA CCTGAGCACC CAGTCCGCCC TGAGCAARGA CCCCAACGAG AAGCGCGATC
4561 ACATGGTCCT GCTGGAGTTC GTGACCGCCG CCGGGEATCAC TCACGGCATGE GACGAGCTGT
4621 ACAAGTARAG CGGCCGECCCE GCTGCAGATC GTTCARACAT TTGGCAATAR AGTTTCTTAA
4681 GATTGAATCC TETTGECCGET CTTGCGATGEA TTATCATATR ATTTCTETTEG AATTACGTTA

Supplemental Figure S7. F-SHMTO08cA+H218A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



4801 GAGTCCCGCA ATTATACATT TAATACGCGA TAGARRACAR AATATRGCGC GCRARCTAGG B041 GCCTGCCCCGE CCTCCTCCTT CAAATCGETAC TCCGGCAGGT CATTTGACCC GATCAGCTTG

4861 ATAAATTATC GCGCGCGEETE TCATCTATGT TACTAGATCC GATGATAAGC TGTCAAACAT B101 CGCACGETGA AACAGARACTT CTTGEAACTCT CCGGECGCTGC CACTGCGTTC GTAGATCGTC
4921 GAGAATTAAT TCGTAATCAT GTCATAGCTG TTTCCTGTGT GAAATTGTTA TCCGCTCACK Bl6l TTGEAACAACC ATCTGGECTTC TECCTTGCCT GCGGECGCGGC GTGCCAGGCGE GTAGAGAAAR
4981 ATTCCACACA ACATACGAGC CGGAAGCATA AAGTGTARAG CCTGGGGTGC CTRATGAGTG B221 CGGECCGATGC CGGGATCGAT CAAAAAGTAR TCGGEGGTGAR CCGTCAGCAC GTCCEEETTC
5041 AGCTAACTCAER CATTAATTGC GTTGECGCTCA CTGECCCGCTT TCCAGTCGGE AARRCCTGETCGE B2B1 TTGCCTTCTG TGATCTCGCE GTACATCCAAR TCAGCTAGCT CGATCTCGAT GTACTCCGGEC
5101 TGCCAGCTGEC ATTAATGAAT CGGECCAACGC GCGGEGAGAE GCGGETTTGECE TATTGGCTAG 8341 CGCCCEGTTT CECTCTTTAC GATCTTGTAG CGGCTAATCA AGGCTTCACC CTCGGATACC
5161 AGCAATTCGE CGTTAATTCAE GTACATTAAR AACGTCCGCA ATGTGTTATT AAGTTGTCTA B401 GTCACCAGGEC GECCGTTCTT GGCCTTCTTC GTACGCTGCA TGGCAACGTE CGTGETETTT
5221 AGCGTCAATT TGTTTACACC ACAATATATC CTGCCACCAG CCAGCCAACR GCTCCCCGAC B461 AACCGAATGC AGGTTTCTAC CAGETCETCT TTCTGCTTTC CGCCATCGGC TCOGECCGGECAG
5281 CGGCAGCTCGE GCACARMATC ACCACTCGAT ACAGGECAGCC CATCAGTCCGE GERACGGECGTC 8521 AACTTGAGTA CGTCCGCAAC GTETGEGEACGE AACACGCGGEC CGGEGECTTGTC TCCCTTCCCT
5341 AGCGGGAGAG CCGTTGTAAG GCGGCAGACT TTGCTCATGT TACCGATGCT ATTCGGAAGA B581 TCCCGGTATC GGTTCATGGA TTCGGTTAGA TGGGARACCG CCATCAGTAC CAGGTCGTAA
5401 ACGGCAACTA AGCTGCCGGEG TTTGRAACAC GGATGATCTC GCUGGAGGEGTA GCATGTTGAT B6d4l TCCCACACAC TGGECCATGCC GGCCGGCCCT GCGGAARARCCT CTACGTGCCC GTCTGGAAGT
5481 TETAACGATGE ACAGAGCGTT GOTGCOTGTG ATCCAGATCA TGAACAATAR AACTGTOTGE B701 TCGTAGCGGA TCACCTCGCC AGCTCGETCGE TCACGCTTCG ACAGACGGAA AMCGECCACG
5521 TTACATAAAC AGTAATACAA GGGGTGTTAT GAGCCATATT CAACGGGAARA CGTCTTGCTC B761 TCCATGATGC TGCGACTATC GCGGGTGCCC ACGTCATAGA GCATCGGAAC GAAAMAATCT
5581 TAGGCCECEA TTARAATTCCA ACATGGATGS TEATTTATAT GRGTATAAAT GGECTCECER BBZ21 GGTTGCTCGT CGCCCTTEGE CGGCTTCCTA ATCGRACGGCGE CACCGGCTGC CGGCGETTGEC
5641 TAATETCCEEG CAATCACGTE CCACRATCTA TCSATTETAT GEGAAGCCOCE ATGCGCCAGH BBB1l CGGGEATTCTT TGECGEATTCE ATCAGCGGCC GCTTGCCACGE ATTCACCGGE GCGETECTTCT
5701 GTTETTTCTE AAACATEGCA AAGGTAGCET TEOCAATGAT GTTACAGATE AGATGETCAG 8941 GCCTCGATGC GTTGCCGCTGE GGECGGCCTGC GCGGCCTTCA ACTTCTCCAC CAGGTCATCAR
5761 ACTAMACTGS CTGACGGAAT TTATGCCTCT TCCGACCATC AAGCATTTTA TCCGTACTCOC 9001 CCCAGCGCCG CGCCGATTTG TACCGGGCCG GATGGTTTGC GACCGTCACG CCGATTCCTC
5821 TEATCATECE TCOTTACTCA FCACTECGAT COCCRGEAAR AFAGCATTOR ACCTATTACH 9061 GGGCTTGGGG GTTCCAGTGC CATTGCAGGG CCGGCAGACA ACCCAGCCGC TTACGCCTGG
SEE1 AGAATATCCT GATTCAGGTG AAAATATTCT TGATGCGCTE GCOAGTGTTCE TGCGCCAGTT 9121 CCARACCGCCC GTTCCTCCAC ACATGGGGCR TTCCACGGCG TCGGTGCCTG GTTGTTCTTG
5941 GCATTCGATT CCTGTTTGTA ATTGTCCTTT TAACAGCGAT CGCGTATTTC GTCTCGCTCA 9181 ATTTTCCATS CCGCCTCCTT TAGCCGCTAR AATTCATCTA CTCATTTATT CATTTGCTCA
6001 GGCGCAATCR CGAATGAATA ACGETTTEET TGATECGAGT GATTTTGATE ACGAGCETAR 9241 TTTACTCTGG TAGCTGCGCG ATGTATTCAG ATAGCAGCTC GGTAATGGTC TTGCCTTGGC

9301 GTACCGCGTA CATCTTCAGC TTGGTGTGAT CCTCCGCCGG CAACTGAARG TTGACCCGCT
9361 TCATGGCTGGE CGTGTCTGCC AGGCTGECCA ACGTTGCAGC CTTGCTGCTG CGTGCGCTCG
9421 GACGGCCGGC ACTTAGCGTGE TTTGTGCTTT TGCTCATTTT CTCTTTACCT CATTAACTCA
9481 AATGAGTTTT GATTTAATTT CAGCGGCCAG CGCCTGGACC TCGCGGGCAG CGTCGECCCTC
9541 GGGTTCTGAT TCAAGAACGG TTGTGCCGGC GGCGGCAGTG CCTGGGTAGC TCACGCGCTG
9601 CGTGATACGG GACTCAAGAA TGGGCAGCTC GTACCCGGCC AGCGCCTCGG CAACCTCACC
9661 GCCGATGCGC GTGCCTTTGA TCGCCCGECGA CACGACAAMAG GCCGCTTGTA GCCTTCCATC
9721 CGTGACCTCA ATGCGCTGCT TAACCAGCTC CACCAGGTCG GCGGTGGCCC ATATGTCGTA
9781 AGGGCTTGGC TGCACCGGAA TCAGCACGAA GTCGGCTGCC TTGATCGCGG ACACAGCCAR
9841 GTCCGCCGCC TGGGGCGCTC CGTCGATCAC TACGAAGTCG CGCCGGCCGR TGGCCTTCAC
9901 GTCGCGGTCA ATCGTCGGGC GGTCGATGCC GACARACGGTT AGCGGTTGAT CTTCCCGCAC
9961 GGCCGCCCAA TCGCGGGCAC TGCCCTGGGG ATCGGARATCG ACTAARCAGRR CATCGGCCCC
10021 GGCGAGTTGC AGGGCGCGGEGE CTAGATGGGET TGCGATGGTC GTCTTGCCTG ACCCGCCTTT
10081 CTGGTTAAGT ACAGCGATAA CCTTCATGCG TTCCCCTTGC GTATTTGTTT ATTTACTCAT
10141 CGCATCATAT ACGCAGCGAC CGCATGACGC AAGCTGTTTT ACTCARATAC ACATCACCTT
10201 TTTAGACGGC GGCGCTCGGT TTCTTCAGCG GCCAAGCTGG CCGGCCAGGC CGCCAGCTTG

6061 TGGCTGGCCT GTTGAACAAG TCTGGAAAGA AATGCATAAMR CTTTTGCCAT TCTCACCGGA
6121 TTCAGTCGTC ACTCATGGTGE ATTTCTCACT TGATAACCTT ATTTTTGACG AGGGEGARATT
6181 AATAGGTTGT ATTGATGTTG GACGAGTCGG AATCGCAGAC CGATACCAGS ATCTTGCCAT
6241 CCTATGGAAC TGCCTCGETE AGTTTTCTCC TTCATTACAG ARACGGCTTT TTCARARATA
6301 TGGTATTGAT AATCCTGATA TGAATAAATT GCAGTTTCAT TTGATGCTCGE ATGAGTTTTT
6361 CTAARGAATTA ATTCATGATC CTGCATGACC RAAATCCCTT AACGTGAGTT TTCGTTCCAC
6421 TGAGCGTCAG ACCCCGETAGA AAAGATCARA GGATCTTCTT GAGATCCTTT TTTTCTGCGEC
6481 GTAATCTGCT GCTTGCRAAC ARAARMACCA CCGCTACCAG CGGTGGTTTG TTTGCCGGAT
6341 CARGAGCTAC CRACTCTTTT TCCGAAGGTA ACTGGCTTCA GCAGAGCGCR GATACCRART
6601 ACTGTCCTTC TAGTGTAGCC GTAGTTAGGC CACCACTTCA AGAACTCTGT AGCACCGCCT
6661 ACATACCTCG CTCTGCTAAT CCTGTTACCA GTGGCTGCTGE CCAGTGGCGA TAAGTCGTGT
6721 CTTACCGGGT TGGACTCAAG ACGATAGTTA CCGGATAAGG CGCAGCGGTC GGGCTGAACG
6781 GGGGEGETTCGET GCACACAGCC CAGCTTGGAG CGAACGACCT ACACCGAACT GAGATACCTA
6841 CAGCGTGAGC TATGAGAAAG CGCCACGCTT CCCGAAGGGA GAAAGGCGGA CAGGTATCCG
6901 GTAAGCGGCR GGGTCGGAMC AGGAGAGCGC ACGAGGGAGT TTCCAGGGGG ARACGCCTGG

6961 TATCTTTATA GTCCTGTCGG GTTTCGCCAC CTCTGACTTG AGCGTCGATT TTTGTGATGE 10261 GOATCAGACA AACCGGCCAG GATTTCATGC AGCCGCACGGE TTGAGACGTG CGCGRGCGEE
7021 TCGTCAGGGG GGCGGAGCCT ATGGARAAAC GCCAGCAACG CGGCCTTTTT ACGGTTCCTG 10321 TCGAACACET ACCOGECREE GATCATETCC GOCTCGATCT CTTCGATAAT GARAAACGET
7081 GCCTTTTGCT GGCCTTTTGC TCACATGTTC TTTCCTGCGT TATCCCCTGR TTCTGTEGAT 10381 TCGTCOTGEGEC COTCCTGETE CGETTTCATG CTTGTTCCTC TTGGCGTTCA TTCTCGECEE
7141 ARCCGTATTA CCGCCTTTGA GTGAGCTGAT ACCGCTCGCC GUAGCCGAAC GACCGAGCGC 10441 CCGCCAGGGC GTCGGCCTCG GTCAATGCGT CCTCACGGAA GGCACCGCGC CGCCTGGCCT
7201 AGCGAGTCAG TGAGCGAGGA AGCGGAAGAG CGCCTGATGC GGTATTTTCT CCTTACGCAT 10501 CGETGEECET CACTTCCTCE CTGCGCTCAA GTGCGCGETA CAGGGTCGAG CGATGCACGC
7261 CTGTGCGGTA TTTCACACCG CATATGGTGC ACTCTCAGTA CAATCTGCTC TGATGCCGCA 10561 CRAGCAGTGC AGCCGCCTCT TTCACGGTGC GGCCTTCCTG GTCGATCAGC TCGCGEGCGT
7321 TAGTTAAGCC AGTATACACT CCGCTATCGC TACGTGACTG GGTCATGGCT GCGCCCCGAC 10621 GCGOGATCTG TECCGGGETE AGGETAGGGC GGGGGCCARA CTTCACGCCT CGGGECCTTGE
7381 ACCCGCCAAC ACCCGCTGAC GCGCCCTGAC GGGCTTGTCT GCTCCCGGCA TCCGCTTACA 10681 CGGCCTCGCG CCCGCTCCGG GTGCGGTCGA TGATTAGGGA ACGCTCGRAC TCGGCAATGC
7441 GACAAGCTGT GACCGTCTCC GGGAGCTGCA TGTGTCAGAG GTTTTCACCSE TCATCACCGA 10741 CGGCGAACAC GGTCAACACC ATGCGGCCGGE CCGGCGTGGT GGTGTCGGCC CACGGCTCTG
7501 ARCGCGCGAG GCAGGGTGCC TTGATGTGGG CGCCGGCGGET CGAGTGGCGA CGGCGCGGCT 10801 CCAGGCTACG CAGGCCCGOG CCGECCTCCT GGATGCGCTC GGCAATGTCC AGTAGGTCGE
7561 TGTCCGCGCC CTGETAGATT GCCTGECCGT AGGCCAGCCA TTTTTGAGCE GCCAGCEGCC 10861 GGETGCTECG GGECCAGGCEE TCTAGCCTGE TCACTGTCAC AACGTCGCCA GGGCGTAGGT
7621 GCGATAGGCC GACGCGAAGC GGCGGGGCGT AGGGAGCGCA GCGACCGAAS GGTAGGCGCT 10921 GGTCAARGCAT CCTGGCCAGC TCCGGECGGT CGCGCCTGGT GCCGGTGATC TTCTCGGARA
7681 TTTTGCAGCT CTTCGGCTGT GCGCTGGCCA GACAGTTATG CACAGGCCAG GCGGGTTTTA 10981 ACAGCTTGGT GCAGCCGGCC GCGTGCAGTT CGGCCCGTTG GTTGGTCAAG TCCTGGTCGT
7741 AGAGTTTTAA TAAGTTTTAA AGAGTTTTAG GCGGAARARAT CGCCTTTTTT CTCTTTTATA 11041 CGGTGCTGAC GCGGGCATAG CCCAGCAGGC CAGCGGCGGC GCTCTTGTTC ATGGCGTAAT
7801 TCAGTCACTT ACATGTGTGA CCGGTTCCCA ATGTACGGCT TTGGGTTCCC AATGTACGGG 11101 GTCTCCGETT CTAGTCGCAA GTATTCTACT TTATGCGACT AAAACACGCG ACAAGAAAAC
7861 TTCCGGTTCC CAATGTACGG CTTTGGGTTC CCAATGTACG TGCTATCCAC AGGAAAGAGA 11161 GCCAGGAARL GGGCAGGGCG GCAGCCTGTC GCGTAACTTA GGACTTGTGC GACATGTCGT
7921 CCTTTTCGAC CTTTTTCCCC TGETAGGGCA ATTTECCCTA GCATCTGCTS CGTACATTAG 11221 TTTCAGAAGA CGGCTGCACT GAACGTCAGA AGCCGACTGC ACTATAGCAG CGGAGGGGTT
7981 GRACCGGCGG ATGCTTCGCC CTCGATCAGG TTGCGGTAGC GCATGACTAG GATCGGGCCA 11281 GGATCAARAGT ACT

Supplemental Figure S7. F-SHMTO08cA+H218A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.
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Cloning Vector pG2RNAI2
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Detailed Sequence of the Whole Construct:

1

61
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Supplemental Figure S8. F-SHMTO08cA+G106A/S107A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.
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Supplemental Figure S8. F-SHMTO08cA+G106A/S107A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



5041 AGCTAACTCA CATTAATTGC GTTGCGCTCA CTGCCCGCTT TCCAGTCGGG ARACCTGTCG  B2B1 TTGCCTTCTG TGATCTCGCG GTACATCCAR TCAGCTAGCT CGATCTCGAT GTACTCCGGC
5101 TGCCAGCTGC ATTAATGAAT CGGCCAACGC GCGGGGAGAG GCGGTTTGCG TATTGGCTAG  B341 CGCCCGGTTT CGCTCTTTAC GATCTTGTAG CGGCTAATCA AGGCTTCACC CTCGGATACT
5161 RGCAATTCGG CGTTAATTCA GTACATTARA RACGTCCGCA ATGTGTTATT AARGTTGTCTA  §401 GTCACCAGGEC GGCCGTTCTT GGCCTTCOTTC GTACGCTGCA TGGCAACGTE CGTGGTGTTT
5221 AGCGTCAATT TGTTTACACC ACAATATATC CTGCCACCAG CCAGCCAACA GCTCCCCGAC  §461 AACCGAATGC AGGTTTCTAC CAGGTCGTCT TTCTGCTTTC CGCCATCGGE TCGECCGGUAS
5281 CGGCAGCTCG GCACAAAATC ACCACTCGAT ACAGGCAGCC CATCAGTCCG GGACGGCGTC  §521 AACTTGAGTA CGTCCGCAAC GTGTEGACGE AACACGCGGE CGGGCTTGTC TCCCTTCCCT
5341 AGCGGGAGAG CCGTTGETAAG GCGGCAGACT TTGCTCATGT TACCGATGCT ATTCGGAAGH 8581 TCOCGGTATC GOTTCATGECA TTCCSGTTAGA TCEGARACCES CCATCAGTAC CACGTCSTAR
5401 ACGGCAACTA AGCTGCCGGG TTTGARACAC GGATGATCTC GCGGAGGGTA GCATGTTGAT  ggg) TCCCACACAC TGGCCATGCC GGCCGGCCCT GCGGAAACCT CTACGTGCCC GTCTGGAAGC
5461 TGTAACGATG ACAGAGCGTT GCTGCCTGTG ATCCAGATCA TGAACAATAA AACTGTCTGC g4 TCGTAGCGGA TCACCTCGCC AGCTCGTCGG TCACGCTTCG ACAGACGGAA ARCGGCCACG
22;1 giggégéégg ??iiig?géi igﬁ?ggﬁgﬁg gégggiiiig géégi?iii? §§§§$§§E§§ B761 TCCATGATGC TGCGACTATC GCGGGTGCCC ACGTCATAGE GCATCGGAAC GRARARATCT
BB21 GGTTGCTCGT CGCCCTTGGEG COGCTTCCTA ATCGACGECG CACCGECTGC CGGLGGTTGE
gggi g??ggggggg giigg?gggi giég?iggg; $ggg§§$gi$ gg?igigﬁgg igigggggié BBB1 CGGGATTCTT TGCGGATTCG ATCAGCGGCC GCTTGCCACG ATTCACCGGS GCGTGCTTCT
5761 ACTARACTGG CTGACGGAAT TTATGOCTOT TOOGACCATC ARGCATTTTA TocoTactee — B341 GCCTCGATGC GTTGCCGCTG GGCGGCCTGC GCGGCCTTCA ACTTCTCCAC CAGGTCATCA
5821 TGATGATGCA TGGTTACTCA COACTGOGAT COCCGOGARA ACAGCATTCC AGGTATTAGA 2001 CCCAGCGCCG CGCCGATTTG TACCGGGCCG GATGGTTTGC GACCGTCACG CCGATTCCTC
5881 AGAATATCOT GATTCAGGTG ARAATATTGT TGATGCGCTE GOAGTGTTCC Tecoccoerr — F061 GGGCTTGGGGE GTTCCAGTGC CATTGCAGGG CCGGCAGACA ACCCAGCCGC TTACGCCTGG
5941 GCATTCGATT CCTGTTTGTA ATTGTCCTTT TAACAGCGAT CGOGTATTTC GTCTCGoTea 9121 CCAACCGCCC GTTCCTCCAC ACATGGGGCA TTCCACGGCG TCGGTGCCTG GTTGTTCTTG
6001 GECGCAATCE CGRATGAATE ACGETTTEGT TGATGCGAST CGATTTTCATS ACCAGCGETLA 9181 ATTTTCCATG CCGCCTCCTT TAGCCGCTAA AATTCATCTA CTCATTTATT CATTTGCTCA
6061 TEECTEGECCT GTTEAACAAS TCTGGAAAGA AATGCATRAAR CTTTTGCCAT TOTCACCGGA 9241 TTTACTCTGG TAGCTGCGCE ATGTATTCAG ATAGCAGCTC GGETAATGGTC TTGECCTTGGEC
6121 TTCAGTCGTC ACTCATGGTG ATTTCTCACT TGATAACCTT ATTTTTGACG AGGGGRAATT 9301 GTACCGCGTA CATCTTCAGC TTGGTGTGAT CCTCCGCCGE CAACTGARAG TTGACCCGCT
6181 AATAGGTTGT ATTGATGTTG GACGAGTCGG AATCGCAGAC CGATACCAGG ATCTTGCCAT 9361 TCATGGCTGGE CGTGTCTGCC AGGCTGGCCA ACGTTGCAGE CTTGCTGCTE CGTGCGCTCE
6241 CCTATGGAAC TGCCTCGGTG AGTTTTCTCC TTCATTACAG AMACGGCTTT TTCARAAATA 9421 GACGGCCGGC ACTTAGCGTG TTTGTGCTTT TGCTCATTTT CTCTTTACCT CATTAACTCA
6301 TGGTATTGAT AATCCTGATA TGAATARATT GCAGTTTCAT TTGATGCTCG ATGAGTTTTT 9481 AATGAGTTTT GATTTAATTT CAGCGGCCAG CGCCTGGACC TCGCGGGCAG CGTCGCCCTC
6361 CTAAGAATTA ATTCATGATC CTGCATGACC AAAATCCCTT AACGTGAGTT TTCGTTCCAC 8541 GGGTTCTGAT TCAAGAACGGE TTGTECCGGC GGCGGCAGTE CCTGGEGTAGC TCACGCGCTE
6421 TGAGCGTCAG ACCCCGTAGR ARRGATCARR GGATCTTCTT GAGATCCTTT TTTTCTGCGC g0l CGTGATACGE GACTCAAGAL TGGGCAGCTC GTACCCGGCC AGCGCCTCGE CAACCTCACT
64B1 GTAATCTGCT GCTTGCARAC RRRRARACCAR CCGCTACCAG CGGTGGTTTE TTTGCCGGAT gl GCCGATGCGC GTGCCTTTGAE TCGCCCGCGAR CACGACAAAG GCCGCTTGTA GCCTTCCATC
6541 CAAGAGCTAC CAACTCTTTT TCCGAAGGTA ACTGGCTTCA GCAGAGCGCA GATACCAAAT 9937 CGTGACCTCA ATGCGCTGCT TAACCAGCTC CACCAGGTCG GCGGTGGCCC ATATGTCGTA
6601 ACTGTCCTTC TAGTGTAGCC GTAGTTAGGC CACCACTTCA AGAACTCTGT AGCACCGCCT  g1p] AGGGOTTGEC TGCACCGGAR TCAGCACGAR GTCGECTGOC TTEATCGOCE ACACAGOCAA
gjgi ég?:ggggg? ggg:gggiig gggﬁ?ﬁgggﬁ gggg§$§§gg ggéigggg?é ggégigi:gg 9841 GTCCEOCGCC TGGGGCGOTC CGTCGATCAC TACGAAGTCG CGOCGGCCGA TGGCOTTCAC
£781 COGOTTOCT GOACACAGCE CAGCTTOGAG COAACGACCT ACACCGARCT cacaraccra 9901 GTCGCGGTCA ATCGTCGGGC GGTCGATGCC GACAACGGTT AGCGGTTGAT CTTCCCGCAC
£B41 CACCOTCAGE TATOAGAAAG CGOCACOOTT COCGAAGGOM GAAAGGEGGA CAGGTATece 9961 GGCCGCCCAR TCGCGGECAC TGCCCTGGGE ATCGGAATCG ACTAACAGAR CATCGGCCCC
€901 GTAAGCGEOA GOOTCGGAAC AGGAGAGOGE ACGAGGEAGE TTCCAGGGEE Aaaccceroe 10021 GGCGAGTTGC AGGGCGCGGGE CTAGATGGET TGCGATGGTC GTCTTGCCTG ACCCGCCTTT
6961 TATCTTTATA GTCCTGTCGG GTTTCGCCAC CTCTGACTTG AGCGTCGATT TTTGTGATGe 10081 CTGGTTAAGT ACAGCGATAA CCTTCATGCG TTCCCCTTGC GTATTTGTTT ATTTACTCAT
7021 TCGTCAGGEG GGCGGAGCCT ATGGARARAAC GCCAGCAACG CGGCCTTTTT AcGerreere 10141 CGCATCATAT ACGCAGCGAC CGCATGACGC AAGCTGTTTT ACTCARATAC ACATCACCTT
7081 GCCTTTTGCT GGCCTTTTGC TCACATGTTC TTTCCTGCGT TATCCCCTGA TTCTGTGGAT 10201 TTTAGACGGC GGCGCTCGGT TTCTTCAGCG GCCAAGCTGG CCGGCCAGGC CGCCAGCTTG
7141 AACCGTATTA CCGCCTTTGA GTGAGCTGAT ACCGCTCGCC GCAGCCGAAC GhiccGhcege 10261 GCATCAGACR AACCGGCCAG GATTTCATGC AGCCGCACGG TTGRGACGTG CGCGGGCGGC
7201 AGCGAGTCAG TGAGCGAGGA AGCGGAAGAS CGCCTGATGC GGTATTTTCT CCTTACGCAT 10321 TCGAACACGT ACCCGECCGC GATCATCTCC GCCTCGATCT CTTCGGTAAT GAAARACGGET
7261 CTETGCGGTA TTTCACACCG CATATGGTEC ACTCTCAGTA CAATCTGCTC TGATGCCGCAE 10381 TCGTCCTGEC CGTCCTGEGTE CGGETTTCATG CTTGTTCCTC TTGGCGTTCA TTCTCGGLGE
7321 TAGTTAAGCC AGTATACACT CCGCTATCGC TACGTGACTS GGTCATGGCT GCGOCCCGAC 10441 CCBCCAGGEC GTCGGCCTCG GTCAATGCGT CCTCACGGAR GGCACCGCGE CGCCTGGCCT
7381 ACCCGCCAAC ACCCGCTGAC GCGCCCTGAC GGGCTTGETCT GCTCCCGGECA TCCGCTTACA 10501 CGGETEGEECET CACTTCCTCGE CTGECGECTCAR GTGECGCGGETA CAGGGETCGAG CGATGCACGC
7441 GRCAAGCTGT GACCGTCTCC GGGAGCTGCA TGTGTCAGRG GTTTTCACCG TCATCACCGA 10561 CAAGCAGTGC AGCCGCCTCT TTCACGGTGC GGCCTTCCTG GTCGATCAGC TCGCGGGCGT
7501 MACGCGCGAG GCAGGGTGCC TTGATGTGGG CGCCGGCGGT CGAGTGGCGA CGGCGCGGCT 10621 GCGCGATCTG TGCCGGGGETE AGGGTAGGEC GGGGGCCARA CTTCACGCCT CGGGCCTTGEG
7561 TGTCCGCGCC CTGGTAGATT GCCTGGCCGT AGGCCAGCCA TTTTTGAGCG GCCAGCGGCC 10§81 CGECCTCGCG CCCGCTCCGE GTGECEGTCGA TGATTAGGGA ACGCTCGAAC TCGEGCAATGE
7621 GCGATAGGCC GACGCGAAGC GGCGECGGCGT AGGGRGCGCA GCGACCGRAG GGTAGGCGCT 109741 CGGCGAACAC GGTCRACACC ATGCGGCCGE CCSGCOTGET GOTGTCGECC CACGGCTCTS
7681 TTTTGCAGCT CTTCGGCTGT GCGCTGGCCA GACAGTTATG CACAGGCCAG GCGGGTTTTA  1pggl CCAGGCTACG CAGGCCCGCG CCGGCCTCCT GGATGCGCTC GGCAATGTCC AGTAGGTCGC
7741 AGAGTTTTAA TAAGTTTTAR AGAGTTTTAG GCGGARARAT CGCCTTTTTT CTCTTITATA  qnggey gonmeeTGeG GGCCAGGCGE TOTAGCCTGG TCACTGTCAC BACGTCGCCE GGGCGTAGGT
7BO1 TCAGTCACTT ACATGTGTGA CCGGTTCCCA ATGTACGGCT TTGGGTTCCC RATGTACGEE 4457 copepaGOAT CCTGGOCAGE TCCGGGOGGT CGCGOCTGGT GCCGGTGATC TTCTCGGAAA
7861 TTCCGGTTCC CAATGTACGG CTTTGGGTTC CCAATGTACG TGCTATCCAC AGGAAAGAGR
2921 COTTTTCGAC CTTTTTCONC TGCTAGGECA ATTTGOCCTA GOATCTEOTe coTacAaTTAc 10981 ACAGCTTGGT GCAGCCGGCC GCGTGCAGTT CGGCCCGTTG GTTGGTCAAG TCCTGGTCGT
1981 GABCCOGEGE ATGCTTOGNC CTCGATCAGE TTGCGGTAGE GOATGACTAG GaTCoGoeea 11041 CGGTGCTGAC GCGGGCATAG CCCAGCAGGC CAGCGGCGGC GCTCTTGTTC ATGGCGTAAT
8041 GCCTGCCCCG CCTCCTCCTT CABATCGTAC TCCGGCAGGT CATTTGACCC GATCAGCTTG 11101 GTCTCCGGTT CTAGTCGCAA GTATTCTACT TTATGCGACT AAAACACGCG ACAAGAAAAC
8101 CGCACGGTGA AACAGAACTT CTTGARCTCT COGGEGOTGE CACTGOGTTC GTAGATeGTe 11161 GCCAGGARAAA GGGCAGGGCG GCAGCCTGTC GCGTAACTTA GGACTTGTGC GACATGTCGT
8161 TTGAACAACC ATCTGGCTTC TGCCTTGCCT GCGGCGCGGC GTGCCAGGCG GTAGAGAARA 11221 TTTCAGAAGA CGGCTGCACT GARACGTCAGR AGCCGACTGC ACTATAGCAG CGGAGGGGTT

8221 CGBCCGATGC CGGGATCGAT CAAAAAGTAA TCGGGGTGAA CCGTCAGCAC GTCCGGGTTC 11281 GGATCAAAGT ACT

Supplemental Figure S8. F-SHMTO08cA+G106A/S107A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.
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Supplemental Figure S9. F-SHMTO08cA+H134A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.
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Supplemental Figure S9. F-SHMTO08cA+H134A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.
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901 TACARACARCG TCCTTAATTT GATGATTCTT TAATCGTAGA TTTGCTCTAR TTAGAGCTTT 2461 TCTCTGTAAC ATTACTGTTA ACAAGRACGC TGTTTTTGET GATAGCAGTG CCTTGGCCCC

961 TTCATGTCAG ATCCCTTTAC AACRAGCCTT AATTGTTGAT TCATTAATCGE TAGATTAGESE 2521 TGGTGGAGTG CGAATTGGTG CCCCTGCCAT GACTTCTAGG GGTTTGGTTG AAAAAGACTT
1021 CTTTTTTCAT TGATTACTTC AGATCCGTTA AACGTAACCA TAGATCAGGG CTTTTTCATG 25B1l TGAGCAGATT GGTGAGTTCC TTCACCGTGC TGTGACTCTC ACACTGGAGA TCCAGAAGGA
1081 AATTACTTCA GATCCGTTAAR ACRRCAGCCT TATTTTTTAT ACTTCTGTGG TTTTTCAAGR 2641 GCATGGCAAA CTTCTCAAGG ATTTCAACAA GGGTCTCGTC AACAACAAGG CTATTGAAGA
1141 AATTGTTCAG ATCCGTTGAC AAAAMRGCCTT ATTCGTTGAT TCTATATCGT TTTTCGAGAG 2701 TCTCAAAGCT GATGTTGAGA AGTTCTCTGC CTTGTTTGAC ATGCCTGGCT TCCTGGTATC
1201 ATATTGCTCA GATCTGTTAG CAACTGCCTT GTTTGTTEAT TCTATTGCCG TEGATTAGGG 2761 TGARATGAAG TACRAGGATT AGCCTAGGTT CGAGTATTAT GGECATTGGGA AARACTGTTTT
1261 TTTTTTTTCA CGAGATTGCT TCAGATCCGT ACTTAAGATT ACGTAATGGA TTTTGATTCT 2821 TCTTGTACCA TTTGTTGTGC TTGTAATTTA CTGTGTTTTT TATTCGGTTT TCGCTATCGA
1321 GATTTATCTG TGATTGTTGA CTCGACAGCG GCCGCACCGG CGCGCCATGG ATCCAGTARG 2881 ACTGTGAAAT GGRRATGGAT GGAGAAGAGT TRATGRATGA TATGGTCCTT TTGTTCATTC
138l CGTGTGGEGGET AACACGCCCT TGGCGACGGT GGATCCCGAG ATCCATGACC TCATCGAGARL 2941 TCARATTAAT ATTATTTGTT TTTTCTCTTA TTTGTTGTGT GTTGRATTTG AARATTATARG
1441 GGAGRAGCGC CGTCAATGCC GCGGAATCGA GCTCATCGCC TCCGAGAACT TCACCTCCTT 3001 AGATATGCAA ACATTTTGTT TTGAGTAAMRM ATGTGTCARAR TCGTGGCCTC TRATGACCGA
1501 CGCCGTCATC GAGGCCCTCG GCAGCGCTCT CACGARACAAR TACTCCGAGG GCATGCCGGGE 30681 AGTTAATATG AGGAGTRARAX CACTTGTAGT TGTRACCATTA TGCTTATTCA CTAGGCRACA
1561 CAACCGCTAC TACGGCGGECA ATGAATACAT CGACCAGATC GRARACCTCT GCCGCTCACG 3121 AATATATTTT CAGACCTAGA ARAAGCTGCAR ATGTTACTGA ATACAAGTAT GTCCTCTTGT
1621l CGCCCTCCAA GCCTTCCACC TCGACGCCCA ATCCTGGGGC GTCAACGTCC AGCCCTACTC 3181 GTTTTAGACA TTTATGRACT TTCCTTTATG TAATTTTCCA GAATCCTTGT CAGATTCTAR
1681 CGGECTCCCCE GCCAACTTCG CCGCCTACAC CGCCGTCCTC AACCCCCACG ACCGCATCAT 3241 TCATTGCTTT ATAATTATAG TTATACTCAT GGATTTGTAG TTGAGTATGA ARATATTTTT
1741 GGGGCTAGAT CTCCGCTCCG GUGGCGCTCT CACCCACGGC TACTACACCT CCGGCGGAARN 3301 TAATGCATTT TATGACTTGC CAATTGATTG ACARCATGCAR TCARATCCGCG GTTATGACTC
1801 GAAGATCTCC GCCACCTCCA TTTACTTCGA GAGTCTCCCT TACAAGGTAA ACTCCACCAC 3361 TCTTAAGAGA GTCATGRATT CGAGCTTCCR GAAGGTAATT ATCCAAGATG TAGCATCAAG
1B6l CGGCTACATC GACTACGACC GCTTGGAAGA AAAMAGCCCTA GACTTCAGGC CAAARACTCAT 3421 AATCCAATGT TTACGGGAAXA ARACTATGGAR GTATTATGTG AGCTCAGCAA GRAGCAGATC
1921 AATCTGCGGT GGCAGCGCGT ACCCTCGCGA TTGEGGACTAC AAACGTTTCA GGGAAGTCGC 3481 AATATGCGGC ACATATGCAZ CCTATGTTCR AAAATGAAGAE ATGTACAGAT ACAAGATCCT
1981 TGATAAGTGC GGAGCATTGC TTCTCTGCGA CATGGCGCAC ACTAGCGGCC TTGTGGCCGC 3541 ATACTGCCAG AATACGRAGA AGAATACGTA GAAATTGARR AAGARAGARCC AGGCGRAGAR
2041 GCAGGARGTG AACAGCCCCT TCGAGTATTG CGACATTGTG ACCACCACGA CTCACAAGAG 3601 AAGRATCTTG AARGACGTAAG CACTGACGAC AACARATGARR AGAAGAAGAT AAGGTCGGTG
2101 CTTGCGGGGC CCACGTGCGG GGATGATCTT TTACCGGAAG GGCCCCAAGC CGCCGAAGAA 3661 ATTGTGARAG AGACATAGAG GACACATGTA AGGTGGAAARR TETAAGGGCG GAARAGTRACC
2161 GGGGECAGCCG GAGAACGCGE TTTATGATTT CGAGGACAAG ATTAACTTCG CGGTGTTCCC 3721 TTATCACAAR GEAATCTTAT CCCCCACTAC TTATCCTTTT ATATTTTTCC GTGTCATTTT
2221 TTCECTECAG GGTGEGCCCC ACAMCCACCA GATCGGTGCT CTCGCCGTGE CGCTGAAGCA 3781 TGCCCTTGAG TTTTCCTATA TAAGGAACCAE AGTTCGGCAT TTGTGAARAC AAGAAARART
22B1 GGCCGCETCGE CCCGGEGTTTA AGGCCTACGC GAAGCAGGTT AAGGCGAACG CCGTTGCGCT 3841 TTGGTGTAAG CTATTTTCTT TGAAGTACTG AGGATACAAC TTCAGAGRAR TTTGETAAGTT
2341 TGGAAAATAC TTGATGGGGA AAGGGTACAG CCTTGTCACT GGCGGAACGG AGAACCATCT 3901 TGTGATCCAT GGTGAGCAAG GGCGAGGAGC TGTTCACCGGE GGETGGETGCCC ATCCTGETCG
2401 TGTTTTGTGG GATCTGAGAC CTCTTGGATT GACTGGGTAT AAGGTGGAGA AACTCTGTGA 3961 AGCTGGACGG CGACGTAAAC GGCCACAAGT TCAGCGTGTC CGGCGAGGGC GAGGGCGATG

Supplemental Figure S9. F-SHMTO08cA+H134A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



4021 CCACCTACGE CAAGUTGACC CTGAAGTTCA TCTGCACCAC CGEGCAAGCTEG CCCGTGCCCT 5581 TAGGECCGECGA TTAARATTCCA ACATGEGATGEC TGATTTATAT GGGTATAAAT GEECTCGECGA

4081 GGECCCACCCT CGTGACCACC TTCACCTACG GCGTGECAGTGE CTTCAGCCGC TACCCCGACC 5641 TAATGTCGGE CAATCAGGTE CGACAATCTA TCGATTGTAT GGGRAGCCCE ATGCGCCAGA
4141 ACATGARGCA GCACGACTTC TTCAAGTCCG CCATGCCCGA AGGCTACGTC CAGGAGCGCA 3701 GTTGETTTCTG ARACATGGCA ARAGGTAGCGT TGCCARTGAT GTTACAGATG AGATGGTCAG
4201 CCATCTTCTT CRAGGACGAC GGCAACTACA AGACCCGCGC CGAGGTGRAG TTCGAGGGCG 3761 ACTRAACTGGE CTGACGGRAT TTATGCCTCT TCCGACCATC AAGCATTTTA TCCGTACTCC
4261 ACACCCTGGET GAACCGCATC GAGCTGAAGGE GCATCGACTT CARGGAGGAC GGCAACATCC 5821 TGATGATGCR TEGTTACTCA CCACTGCGEAT CCCCGEGARA ACAGCATTCC AGGTATTAGA
4321 TGGGGCACAR GCTGGAGTAC AACTACRACE GCCACAACGT CTATATCATG GCCGACRAGCT 5881 AGAATATCCT GATTCAGGTG AAMATATTGET TGATGCGCTG GCAGTGTTCC TECGCCGETT
4381 AGARGARCGS CATCAAGSTG AACTTCAAGR TCCGCCACAR CATCGRAGGRAC GGCAGCGETGC 5941 GCATTCGATT CCTGTTTGTA ATTGTCCTTT TAACAGCGAT CGCGTATTTC GTCTCGCTCA
4441 AGCTCGCCGA CCACTACCAG CAGAACACCC CCATCGGCGA CGGCCCCGTE CTGCTGCCCGE 6001 GGECEGCAATCR CGAATGAATA ACGGTTTEGET TGATGCGAGT GATTTTGATE ACGAGCGTAR
4501 ACAACCACTA CCTGAGCACC CAGTCCGCCC TGAGCAAARGA CCCCAACGAG ARGCGCGATC 6061 TEGCTGGCCT GTTGAACARAGC TCTGGAARGA AATGCATARA CTTTTGCCAT TCTCACCGGA
4561 ACATGGTCCT GCTGGAGTTC GTGACCGCCGE CCGGEATCAC TCACGGCATE GACGAGCTET 6121 TTCAGTCGTC ACTCATGETGE ATTTCTCACT TGATARCCTT ATTTTTGACE AGGGGARALTT
4621 ACAARGTARAG CGGCCGCCCE GCTGCAGATC GTTCRAACAT TTGGCAATAR AGTTTCTTAR 6181 AATAGGTTGT ATTGATGTTCE GACGAGTCGGE AATCGCAGAC CGATACCAGE ATCTTGCCAT
4681 GATTGAATCC TGETTGCCGET CTTGCGATGA TTATCATATA ATTTCTGTTE AATTACGTTA 6241 CCTATGGAAC TECCTCGETGE AGTTTTCTCC TTCATTACAG AAARCGGCTTT TTCAAARATA
4741 AGCATGTAAT AATTAACATE TAATGCATGA CGTTATTTAT GAGATGGGTT TTTATGATTA 6301 TGGTATTGAT AATCCTGATA TGAATARATT GCAGTTTCAT TTGATGCTCG ATGAGTTTTT
4801 GAGTCCCGCA ATTATACATT TAATACGCGA TAGARRAACAR AATATAGCGC GCAARCTAGE 6361 CTAAGAATTA ATTCATGATC CTGCATGACC AARATCCCTT AACGTGAGTT TTCGTTCCAC
4861 ATAAATTATC GCGCGCGGETE TCATCTATGET TACTAGATCC GATGATAAGC TGTCAAACAT 6421 TGAGCGTCAG ACCCCGTAGA ARAGATCRARRA GGATCTTCTT GAGATCCTTT TTTTCTGCGEC
4921 GAGRATTAAT TCGTRATCAT GTCATAGCTG TTTCCTGTGT GARATTGTTA TCCGCTCACR 6481 GTAATCTGCT GCTTGCARAC ARMARAACCA CCGCTACCAG CGGTGETTTE TTTGCCGGEAT
4981 ATTCCACACA ACATACGRGC CGGAARGCATA AAGTGTAAAG CCTGGGGTGC CTRATGAGTG 6541 CRAGAGCTAC CRACTCTTTT TCCGAAGSTA ACTGGCTTCA GCAGAGCGCR GATACCAAAT
5041 AGCTRACTCA CATTAATTGC GTTGCGCTCA CTGCCCGCTT TCCAGTCGGE ARACCTGTCG 6601 ACTETCCTTC TAGTGTAGCC GTAGTTAGGC CACCACTTCA AGARACTCTGT AGCACCGCCT
5101 TGCCAGCTGC ATTAATGAAT CGGCCRACGC GCGGGGAGAG GCGGTTTGCG TATTGGCTAG 6661 ACATACCTCG CTCTGCTAAT CCTGTTACCA GTGGCTGCTG CCAGTGGCGAR TRAGTCGTGET
5316l AGCAATTCGCG CGTTAATTCA GTACATTARA AACGTCCGCA ATGTGTTATT AAGTTGTCTA 6721 CTTACCGGGT TGEGACTCAAG ACGATAGTTA CCGGATAAGG CGCAGCGETC GEGCTGAACG
5221 AGCGTCAATT TGTTTACACC ACAATATATC CTGCCACCAG CCAGCCAACR GCTCCCCGAC 6781 GGGEGETTCGT GCACACAGCC CAGCTTGEAG CGARACGACCT ACACCGRAACT GAGATACCTA
5281 CGGCAGCTCG GCACARRATC ACCACTCGAT ACAGGCAGCC CATCAGTCCG GGACGGCGTC 6841 CAGCGTGAGC TATGAGRARAG CGCCACGCTT CCCGARGGGA GARAGGCGGR CAGGTATCCG
5341 AGCGGGAGAG CCGTTGTAAG GCGGCAGACT TTGCTCATGT TACCGATGCT ATTCGGRAAGR 6901 GTRRGCGGCAR GGGTCGGAAC AGGAGAGCGC ACGAGGGAGC TTCCRGGGGE ARACGCCTGG
5401 ACGGCAACTA AGCTGCCGGE TTTGARACAC GGATGATCTC GCGGAGGGTA GCATGTTGAT 6961 TATCTTTATA GTCCTGTCGGE GTTTCGCCAC CTCTGACTTG AGCGTCGATT TTTGTGATGC
5461 TGETAACGATG ACAGAGCGTT GCTGCCTGTG ATCCAGATCA TGAACAATARL ARCTGTCTGC 7021 TCETCRAGGGEE GGECGGAGCCT ATGGAARRAC GCCAGCARCG CGGCCTTTTT ACGETTCCTG
5521 TTACATAAAC AGTAATACAR GGGGTETTAT GAGCCATATT CAACGGGAAR CETCTTGCTC 7081 GCCTTTTGCT GECCTTTTGEC TCACATGTTC TTTCCTGCGT TATCCCCTGR TTCTGTGGAT

Supplemental Figure S9. F-SHMTO08cA+H134A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



7141 AACCETATTA CCGCCTTTGA GTGAGCTGAT ACCGCTCGCC GCAGCCGAAC GACCGAGCGEC B/U1 TCLGTAGUGGA TCACCTCGCC AGUTCGTCGE TCACGCTTCE ACAGAUGEAA AACGLCCACGE

7201 AGCGAGTCAG TGAGCGAGGA AGCGGAAGAG CGCCTGATGC GGTATTTTCT CCTTACGCAT 8761 TCCATGATGC TGCGACTATC GCGGGTGCCC ACGTCATAGAR GCATCGGAAC GARRARATCT
7261 CTGTGCGGTA TTTCACACCGE CATATGGTGC ACTCTCAGTA CAATCTGCTC TGATGCCGCA 8821 GGTTGCTCGT CGCCCTTGGG CGGCTTCCTA ATCGACGGCG CACCGGCTGC CGGCGGTTGC
7321 TAGTTAAGCC AGTATACACT CCGCTATCGC TACGTGACTG GGTCATGGCT GCGCCCCGAD 8881 CGGGATTCTT TGCGGATTCG ATCAGCGGCC GCTTGCCACG ATTCACCGGG GCGTGCTTCT
7381 ACCCGCCAAC ACCCGCTGAC GCGCCOCTGAC GGGECTTETCT GCTCCCEGCA TCCGCTTACH 8941 GCCTCGATGC GTTGCCGCTG GGCGGCCTGC GCGGCCTTCA ACTTCTCCAC CAGGTCATCA
7441 GACAAGCTGT GACCGTCTCC GGGAGCTGCA TGTGTCAGAG GTTTTCACCG TCATCACCGR 9001 CCCAGCGCCG CGCCGATTTG TACCGGGCCG GATGGTTTGC GACCGTCACG CCGATTCCTC
7501 AACGCGCGAG GCAGGGTGCC TTGATGTGGE CGCCEGCGET CEAGTGEECGA COGBCGCEGCT 9061 GGGCTTGEGEGE GTITCCAGTGC CATTGCAGGG CCGGCAGACA ACCCAGCCGC TTACGCCTGE
7561 TGTCCGCGCC CTGEGTAGATT GCCTGEGCCGT AGGCCAGCCA TTTTTGAGCG GCCAGCGGLC 9121 CCAACCGCCC GTTCCTCCAC ACATGGGGCA TTCCACGGCG TCGGTGCCTG GTTGTTCTTS
7621 GCGATAGGCC GACGCGAAGT GGCGGGECCET AGGGAGCGCA GCGACCGAAG GGTAGGCECT 9161 ATTTTCCATG CCGCCTCCTT TAGCCGCTAR AATTCATCTA CTCATTTATT CATTTGCTCA
7681 TTTTGCAGCT CTTCGGCTGT GCGCTGGCCA GACAGTTATG CACAGGCCAG GCGGGTTTTA 9241 TTTACTCTGG TAGCTGCGCG ATGTATTCAG ATAGCAGCTC GGTAATGGTC TTGCCTTGGC
7741 AGAGTTTTAA TAARGTTTTAA AGAGTTTTAG GCGGARRARAT CGCCTTTTTT CTCTTTTATA 9301 GTACCGCGTA CATCTTCAGC TTGGTGTGAT CCTCCGCCGG CAACTGAAAG TTGACCCGCT
7801 TCAGTCACTT ACATGTGTGA CCGGTTCCCA ATGTACGGCT TTGGETTCCC AATGTACGGE 9361 TCATGGCTGG CGTGTCTGCC AGGCTGGCCA ACGTTGCAGC CTTGCTGCTG CGTGCGCTCG
7861 TTCCGETTCC CARATGTACGE CTTTGGGTTC CCAATGTACG TGCTATCCAC AGGAAAGAGR 9421 GACGGCCGGC ACTTAGCGTG TTTGTGCTTT TGCTCATTTT CTCTTTACCT CATTARCTCA
7921 CCTTTTCGAC CTTTTTCCCC TGCTAGGGCA ATTTGCCCTA GCATCTGCTC CGTACATTAG 9481 AATGAGTTTT GATTTAATTT CAGCGGCCAG CGCCTGGACC TCGCGGGCAG CGTCGCCCTC
7981 GRAACCGGCGE ATGCTTCGCC CTCGATCAGE TTGCGGTAGE GCATGACTAG GATCGGGOCA 9541 GGGTTCTGAT TCAAGAACGG TTGTGCCGGC GGCGGCAGTG CCTGGGTAGC TCACGCGCTG
8041 GCCTGCCCCG CCTCCTCCTT CAAATCGTAC TCCGGCAGGT CATTTGACCC GATCAGCTTG 9601 CGTGATACGG GACTCAAGAA TGGGCAGCTC GTACCCGGCC AGCGCCTCGG CAACCTCACC
8101 CGCACGGTGA AACAGAACTT CTTGAACTCT CCGGCGCTGC CACTGCGTTC GTAGATCGTC 9661 GCCGATGCGC GTGCCTTTGA TCGCCCGCGA CACGACARAG GCCGCTTGTA GCCTTCCATC
8161 TTGRACAACC ATCTGGCTTC TGCOTTGCCT GOGGCECGECE GTGCCAGECGE GTAGAGAARA 9721 CGTGACCTCA ATGCGCTGCT TAACCAGCTC CACCAGGTCG GCGGTGGCCC ATATGTCGTA
B221 CGGCCGATGC CGGGATCGAT CAARAMAGTAR TCGGGGTGAA CCGTCAGCAC GTCCGGGETTC 9781 AGGGCTTGGC TGCACCGGAA TCAGCACGAA GTCGGCTGCC TTGATCGCGG ACACAGCCAR
8281 TTGCCTTCTE TGATCTCGOE GTACATCCAA TCAGCTAGCT CGATCTCGAT GTACTCCGGED 9841 GTCCGCCGCC TGGGGCGCTC CGTCGATCAC TACGAAGTCG CGCCGGCCGA TGGCCTTCAC
B341 CGCCCGETTT CGCTCTTTAC GATCTTGTAG CGGCTAATCA AGGCTTCACC CTCGGATACC 9901 GTCGCGGTCA ATCGTCGGGC GGTCGATGCC GACAACGGTT AGCGGTTGAT CTTCCCGCAC
B40l GTCACCAGGC GGCCGTTCTT GGCCTTCTTC GTACGCTGCA TGGCAACGTG CGTGGTGTTT 9961 GGCCGCCCAA TCGCGGGCAC TGCCCTGGGG ATCGGAATCG ACTAACAGAR CATCGGCCCC
8461 AACCGRATGC AGGTTTCTAC CAGGETCGTCT TTCTGCTTTC CGCCATCGGE TCGCCGECAG 10021 GGCGAGTTGC AGGGCGCGGGE CTAGATGGGT TGCGATGGTC GTCTTGCCTG ACCCGCCTTT
B521 AACTTGAGTAE CGTCCGCAAC GTGTGGACGGE ARCACGCGEC CGGECTTETC TCCCTTCCCT 10081 CTGGTTAAGT ACAGCGATAA CCTTCATGCG TTCCCCTTGC GTATTTGTTT ATTTACTCAT
B5E1 TCCCGGTATC GGTTCATGGA TTCGGTTAGA TGGGARACCG CCATCAGTAC CAGGTCGTAR 10141 CGCATCATAT ACGCAGCGAC CGCATGACGC AAGCTGTTTT ACTCAAATAC ACATCACCTT
8641 TCCCACACAC TGGCCATGCC GOCCAGECCCT GCGGARACCT CTACCTGOCC GTCTGGRAGE 10201 TTTAGACGGC GGCGCTCGGT TTCTTCAGCG GCCAAGCTGG CCGGCCAGGC CGCCAGCTTG
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Detailed Sequence of the Whole Construct:
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901 TACAACAACG TCCTTAATTT GATGATTCTT TAATCGTAGA TTTGCTCTAAR TTAGAGCTTT 2461 TCTCTGTAAC ATTACTGTTA ACAAGAACGC TGITTTTGGT GATAGCAGTG CCTTGGCCCC

961 TTCATGTCAG ATCCCTTTAC AACAAGCCTT AATTGTTGAT TCATTAATCG TAGATTAGGG 2521 TGGTGGAGTGE CGAATTGETG CCCCTGCCAT GACTTCTAGG GOTTTGSTTS ARAAAGACTT
1021 CTTTTTTCAT TGATTACTTC AGATCCGTTA AACGTAACCA TAGATCAGGG CTTTTTCATG 2581 TGAGCAGATT GGTGAGTTCC TTCACCGTGC TGTGACTCTC ACACTGGAGA TCCAGAAGGA
1081 AATTACTTCA GATCCGTTAA ACAACAGCCT TATTTTTTAT ACTTCTGTGG TTTTTCAAGA 2641 GCATGGCAAA CTTCTCAAGG ATTTCAACAA GGGTCTCGTC AACAACAAGG CTATTGAAGA
1141 AATTGTTCAG ATCCGTTGAC ARARARGCCTT ATTCGTTGAT TCTATATCGT TTTTCGAGAG 2701 TCTCAAAGCT GATGTTGAGA AGTTCTCTGC CTTGTTTGAC ATGCCTGGCT TCCTGGTATC
1201 ATATTGCTCA GATCTGTTAG CARACTGCCTT GTTTGTTGAT TCTATTGCCG TGGATTAGGS 2761 TGAAATGAAG TACAAGGATT AGCCTAGGTT CGAGTATTAT GGCATTGGGA AAACTGTTTT
1261 TTTTTTTTCA CGAGATTGCT TCAGATCCGT ACTTAAGATT ACGTAATGGA TTTTGATTCT 2821 TCTTGTACCA TTTGTTGTGC TTGTAATTTA CTGTGTTTTT TATTCGSTTT TCGCTATCGA
1321 GATTTATCTG TGATTGTTGA CTCGACAGEG GCCGCACCGE CGCGCCATGGE ATCCAGTAAG 2881 ACTGTGAAAT GGARATGGAT GGAGAAGAGT TAATGAATGA TATGGTCCTT TTGTTCATTC
1381 CGTGTGGGGET AACACGCCCT TGGCGACGGT GGATCCCGAG ATCCATGACC TCATCGAGAA 2941 TCARATTAAT ATTATTTGTT TTTTCTCTTA TTTGTTGTGT GTTGAATTTG ARATTATAAG
1441 GGAGRAGCGC CGTCAATGCC GCGGAATCGA GCTCATCGCC TCCGAGAACT TCACCTCCTT 3001 AGATATGCAA ACATTTTGTT TTGAGTAARA ATGTGTCAAA TCGTGGCCTC TAATGACCGA
1501 CGCCGTCATC GAGGCCCTCG GCAGCGCTCT CACGAACARR TACTCCGAGG GCATGCCGGG 3061 AGTTAATATG AGGAGTAARR CACTTGTAGT TGTACCATTA TGCTTATTCA CTAGGCAACA
15361 CAACCGCTAC TACGGCGGCA ATGAATACAT CGACCAGATC GAARACCTCT GCCGCTCACG 3121 AATATATTTT CAGACCTAGA ARAGCTGCAA ATGTTACTGA ATACAAGTAT GTCCTCTTGT
1621 CGCCCTCCAA GCCTTCCACC TCGACGCCCA ATCCTGGGGC GTCRACGTCC AGCCCTACTC 3181 GTTTTAGACA TTTATGARACT TTCCTTTATG TAATTTTCCA GAATCCTTGT CAGATTCTAA
1681 CGGCTCCCCG GCCAACTTCG CCGCCTACAC CGCCGTCCTC AACCCCCACG ACCGCATCAT 3241 TCATTGCTTT ATAATTATAG TTATACTCAT GGATTTGTAG TTGAGTATGA ARATATTTTT
1741 GGGGCTAGAT CTCCGCTCCG GCGGCCACCT CACCCACGGC TACTACACCT CCGGCGGRAA 3301 TAATGCATTT TATGACTTGC CAATTGATTG ACAACATGCA TCAATCCGCG GTTATGACTC
1801 GRAGATCTCC GCCACCTCCA TTTACTTCGA GAGTCTCCCT TACAAGGTAR ACTCCACCAC 3361 TCTTAAGAGA GTCATGAATT CGAGCTTCCA GAAGGTAATT ATCCAAGATG TAGCATCAAG
1861 CGGCTACATC GACTACGACC GCTTGGAAGA AAAAGCCCTA GACTTCAGGC CAAAACTCAT 3421 AATCCAATGT TTACGGGAAR ARCTATGGAA GTATTATGTG AGCTCAGCARA GAAGCAGATC
1921 AATCTGCGGT GGCAGCGCGT ACCCTCGCGA TTGGGACTAC AAACGTTTCA GGGAAGTCGC 3481 AATATGCGGC ACATATGCAR CCTATGTTCA AARATGAAGA ATGTACAGAT ACAAGATCCT
1981 TGATAAGTGC GGAGCATTGC TTCTCTGCGA CATGGCGCAC ACTAGCGGCC TTGTGGCCGC 3541 ATACTGCCAG AATACGAAGA AGAATACGTA GAAATTGAAR ARAGAAGAACC AGGCGAAGAA
2041 GCAGGAAGTG AACAGCCCCT TCGAGTATTG CGACATTGTG ACCACCACGA CTCACRAGAG 3601 AAGAATCTTG AAGACGTAAG CACTGACGAC AACAATGAAR AGAAGAAGAT AAGGTCGGTG
2101 CTTGCGGGGC CCACGTGCGG GGATGATCTT TTACCGGAAG GGCCCCAAGC CGCCGAAGAR 3661 ATTGTGARAG AGACATAGAG GACACATGTA AGGTGGAARAA TGTAAGGGCG GAAAGTAACC
2161 GGGGCAGCCG GAGAACGCGGE TTTATGATTT CGAGGACAAG ATTRACTTCG CGGTGGCTCC 3721 TTATCACAAA GGAATCTTAT CCCCCACTAC TTATCCTTTT ATATTTTTCC GTGTCATTTT
2221 TTCGCTGCAG GGTGGGCCCC ACAACCACCA GATCGGTGCT CTCGCCGTGG CGCTGAAGCA 3781 TGCCCTTGAG TTTTCCTATA TAAGGARCCA AGTTCGGCAT TTGTGAAAAC AAGRAARAAT
2281 GGCCGCGTCG CCCGGGTTTA AGGCCTACGC GAAGCAGGTT AAGGCGAACG CCGTTGCGCT 3841 TTGGTGTAAG CTATTTTCTT TGAAGTACTG AGGATACAAC TTCAGAGAARA TTTGTAAGTT
2341 TGGAAAATAC TTGATGGGGA AAGGGTACAG CCTTGTCACT GGCGGAACGG AGRACCATCT 3801 TGTGATCCAT GGTGAGCAAG GGCGAGGAGC TGTTCACCGGE GGTGGTGCCC ATCCTGGTCG
2401 TGTTTTGTGG GATCTGAGAC CTCTTGGATT GACTGGGTAT AAGGTGGAGA AACTCTGTGA 3961 AGCTGGACGG CGACGTARAC GGCCACAAGT TCAGCGTGTC CGGCGAGGGD GAGGGCGATS

Supplemental Figure S10. F-SHMTO08cA+F284A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



4021 CCACCTACGE CAAGUTGACC CTGAAGTTCA TCTGCACCAC CGEGCAAGCTEG CCCGTGCCCT 5581 TAGGECCGECGA TTAARATTCCA ACATGEGATGEC TGATTTATAT GGGTATAAAT GEECTCGECGA

4081 GGECCCACCCT CGTGACCACC TTCACCTACG GCGTGECAGTGE CTTCAGCCGC TACCCCGACC 5641 TAATGTCGGE CAATCAGGTE CGACAATCTA TCGATTGTAT GGGRAGCCCE ATGCGCCAGA
4141 ACATGARGCA GCACGACTTC TTCAAGTCCG CCATGCCCGA AGGCTACGTC CAGGAGCGCA 3701 GTTGETTTCTG ARACATGGCA ARAGGTAGCGT TGCCARTGAT GTTACAGATG AGATGGTCAG
4201 CCATCTTCTT CRAGGACGAC GGCAACTACA AGACCCGCGC CGAGGTGRAG TTCGAGGGCG 3761 ACTRAACTGGE CTGACGGRAT TTATGCCTCT TCCGACCATC AAGCATTTTA TCCGTACTCC
4261 ACACCCTGGET GAACCGCATC GAGCTGAAGGE GCATCGACTT CARGGAGGAC GGCAACATCC 5821 TGATGATGCR TEGTTACTCA CCACTGCGEAT CCCCGEGARA ACAGCATTCC AGGTATTAGA
4321 TGGGGCACAR GCTGGAGTAC AACTACRACE GCCACAACGT CTATATCATG GCCGACRAGCT 5881 AGAATATCCT GATTCAGGTG AAMATATTGET TGATGCGCTG GCAGTGTTCC TECGCCGETT
4381 AGARGARCGS CATCAAGSTG AACTTCAAGR TCCGCCACAR CATCGRAGGRAC GGCAGCGETGC 5941 GCATTCGATT CCTGTTTGTA ATTGTCCTTT TAACAGCGAT CGCGTATTTC GTCTCGCTCA
4441 AGCTCGCCGA CCACTACCAG CAGAACACCC CCATCGGCGA CGGCCCCGTE CTGCTGCCCGE 6001 GGECEGCAATCR CGAATGAATA ACGGTTTEGET TGATGCGAGT GATTTTGATE ACGAGCGTAR
4501 ACAACCACTA CCTGAGCACC CAGTCCGCCC TGAGCAAARGA CCCCAACGAG ARGCGCGATC 6061 TEGCTGGCCT GTTGAACARAGC TCTGGAARGA AATGCATARA CTTTTGCCAT TCTCACCGGA
4561 ACATGGTCCT GCTGGAGTTC GTGACCGCCGE CCGGEATCAC TCACGGCATE GACGAGCTET 6121 TTCAGTCGTC ACTCATGETGE ATTTCTCACT TGATARCCTT ATTTTTGACE AGGGGARALTT
4621 ACAARGTARAG CGGCCGCCCE GCTGCAGATC GTTCRAACAT TTGGCAATAR AGTTTCTTAR 6181 AATAGGTTGT ATTGATGTTCE GACGAGTCGGE AATCGCAGAC CGATACCAGE ATCTTGCCAT
4681 GATTGAATCC TGETTGCCGET CTTGCGATGA TTATCATATA ATTTCTGTTE AATTACGTTA 6241 CCTATGGAAC TECCTCGETGE AGTTTTCTCC TTCATTACAG AAARCGGCTTT TTCAAARATA
4741 AGCATGTAAT AATTAACATE TAATGCATGA CGTTATTTAT GAGATGGGTT TTTATGATTA 6301 TGGTATTGAT AATCCTGATA TGAATARATT GCAGTTTCAT TTGATGCTCG ATGAGTTTTT
4801 GAGTCCCGCA ATTATACATT TAATACGCGA TAGARRAACAR AATATAGCGC GCAARCTAGE 6361 CTAAGAATTA ATTCATGATC CTGCATGACC AARATCCCTT AACGTGAGTT TTCGTTCCAC
4861 ATAAATTATC GCGCGCGGETE TCATCTATGET TACTAGATCC GATGATAAGC TGTCAAACAT 6421 TGAGCGTCAG ACCCCGTAGA ARAGATCRARRA GGATCTTCTT GAGATCCTTT TTTTCTGCGEC
4921 GAGRATTAAT TCGTRATCAT GTCATAGCTG TTTCCTGTGT GARATTGTTA TCCGCTCACR 6481 GTAATCTGCT GCTTGCARAC ARMARAACCA CCGCTACCAG CGGTGETTTE TTTGCCGGEAT
4981 ATTCCACACA ACATACGRGC CGGAARGCATA AAGTGTAAAG CCTGGGGTGC CTRATGAGTG 6541 CRAGAGCTAC CRACTCTTTT TCCGAAGSTA ACTGGCTTCA GCAGAGCGCR GATACCAAAT
5041 AGCTRACTCA CATTAATTGC GTTGCGCTCA CTGCCCGCTT TCCAGTCGGE ARACCTGTCG 6601 ACTETCCTTC TAGTGTAGCC GTAGTTAGGC CACCACTTCA AGARACTCTGT AGCACCGCCT
5101 TGCCAGCTGC ATTAATGAAT CGGCCRACGC GCGGGGAGAG GCGGTTTGCG TATTGGCTAG 6661 ACATACCTCG CTCTGCTAAT CCTGTTACCA GTGGCTGCTG CCAGTGGCGAR TRAGTCGTGET
5316l AGCAATTCGCG CGTTAATTCA GTACATTARA AACGTCCGCA ATGTGTTATT AAGTTGTCTA 6721 CTTACCGGGT TGEGACTCAAG ACGATAGTTA CCGGATAAGG CGCAGCGETC GEGCTGAACG
5221 AGCGTCAATT TGTTTACACC ACAATATATC CTGCCACCAG CCAGCCAACR GCTCCCCGAC 6781 GGGEGETTCGT GCACACAGCC CAGCTTGEAG CGARACGACCT ACACCGRAACT GAGATACCTA
5281 CGGCAGCTCG GCACARRATC ACCACTCGAT ACAGGCAGCC CATCAGTCCG GGACGGCGTC 6841 CAGCGTGAGC TATGAGRARAG CGCCACGCTT CCCGARGGGA GARAGGCGGR CAGGTATCCG
5341 AGCGGGAGAG CCGTTGTAAG GCGGCAGACT TTGCTCATGT TACCGATGCT ATTCGGRAAGR 6901 GTRRGCGGCAR GGGTCGGAAC AGGAGAGCGC ACGAGGGAGC TTCCRGGGGE ARACGCCTGG
5401 ACGGCAACTA AGCTGCCGGE TTTGARACAC GGATGATCTC GCGGAGGGTA GCATGTTGAT 6961 TATCTTTATA GTCCTGTCGGE GTTTCGCCAC CTCTGACTTG AGCGTCGATT TTTGTGATGC
5461 TGETAACGATG ACAGAGCGTT GCTGCCTGTG ATCCAGATCA TGAACAATARL ARCTGTCTGC 7021 TCETCRAGGGEE GGECGGAGCCT ATGGAARRAC GCCAGCARCG CGGCCTTTTT ACGETTCCTG
5521 TTACATAAAC AGTAATACAR GGGGTETTAT GAGCCATATT CAACGGGAAR CETCTTGCTC 7081 GCCTTTTGCT GECCTTTTGEC TCACATGTTC TTTCCTGCGT TATCCCCTGR TTCTGTGGAT

Supplemental Figure S10. F-SHMTO08cA+F284A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



7141 AACCETATTA CCGCCTTTGA GTGAGCTGAT ACCGCTCGCC GCAGCCGAAC GACCGAGCGEC B/U1 TCLGTAGUGGA TCACCTCGCC AGUTCGTCGE TCACGCTTCE ACAGAUGEAA AACGLCCACGE

7201 AGCGAGTCAG TGAGCGAGGA AGCGGAAGAG CGCCTGATGC GGTATTTTCT CCTTACGCAT 8761 TCCATGATGC TGCGACTATC GCGGGTGCCC ACGTCATAGAR GCATCGGAAC GARRARATCT
7261 CTGTGCGGTA TTTCACACCGE CATATGGTGC ACTCTCAGTA CAATCTGCTC TGATGCCGCA 8821 GGTTGCTCGT CGCCCTTGGG CGGCTTCCTA ATCGACGGCG CACCGGCTGC CGGCGGTTGC
7321 TAGTTAAGCC AGTATACACT CCGCTATCGC TACGTGACTG GGTCATGGCT GCGCCCCGAD 8881 CGGGATTCTT TGCGGATTCG ATCAGCGGCC GCTTGCCACG ATTCACCGGG GCGTGCTTCT
7381 ACCCGCCAAC ACCCGCTGAC GCGCCOCTGAC GGGECTTETCT GCTCCCEGCA TCCGCTTACH 8941 GCCTCGATGC GTTGCCGCTG GGCGGCCTGC GCGGCCTTCA ACTTCTCCAC CAGGTCATCA
7441 GACAAGCTGT GACCGTCTCC GGGAGCTGCA TGTGTCAGAG GTTTTCACCG TCATCACCGR 9001 CCCAGCGCCG CGCCGATTTG TACCGGGCCG GATGGTTTGC GACCGTCACG CCGATTCCTC
7501 AACGCGCGAG GCAGGGTGCC TTGATGTGGE CGCCEGCGET CEAGTGEECGA COGBCGCEGCT 9061 GGGCTTGEGEGE GTITCCAGTGC CATTGCAGGG CCGGCAGACA ACCCAGCCGC TTACGCCTGE
7561 TGTCCGCGCC CTGEGTAGATT GCCTGEGCCGT AGGCCAGCCA TTTTTGAGCG GCCAGCGGLC 9121 CCAACCGCCC GTTCCTCCAC ACATGGGGCA TTCCACGGCG TCGGTGCCTG GTTGTTCTTS
7621 GCGATAGGCC GACGCGAAGT GGCGGGECCET AGGGAGCGCA GCGACCGAAG GGTAGGCECT 9161 ATTTTCCATG CCGCCTCCTT TAGCCGCTAR AATTCATCTA CTCATTTATT CATTTGCTCA
7681 TTTTGCAGCT CTTCGGCTGT GCGCTGGCCA GACAGTTATG CACAGGCCAG GCGGGTTTTA 9241 TTTACTCTGG TAGCTGCGCG ATGTATTCAG ATAGCAGCTC GGTAATGGTC TTGCCTTGGC
7741 AGAGTTTTAA TAARGTTTTAA AGAGTTTTAG GCGGARRARAT CGCCTTTTTT CTCTTTTATA 9301 GTACCGCGTA CATCTTCAGC TTGGTGTGAT CCTCCGCCGG CAACTGAAAG TTGACCCGCT
7801 TCAGTCACTT ACATGTGTGA CCGGTTCCCA ATGTACGGCT TTGGETTCCC AATGTACGGE 9361 TCATGGCTGG CGTGTCTGCC AGGCTGGCCA ACGTTGCAGC CTTGCTGCTG CGTGCGCTCG
7861 TTCCGETTCC CARATGTACGE CTTTGGGTTC CCAATGTACG TGCTATCCAC AGGAAAGAGR 9421 GACGGCCGGC ACTTAGCGTG TTTGTGCTTT TGCTCATTTT CTCTTTACCT CATTARCTCA
7921 CCTTTTCGAC CTTTTTCCCC TGCTAGGGCA ATTTGCCCTA GCATCTGCTC CGTACATTAG 9481 AATGAGTTTT GATTTAATTT CAGCGGCCAG CGCCTGGACC TCGCGGGCAG CGTCGCCCTC
7981 GRAACCGGCGE ATGCTTCGCC CTCGATCAGE TTGCGGTAGE GCATGACTAG GATCGGGOCA 9541 GGGTTCTGAT TCAAGAACGG TTGTGCCGGC GGCGGCAGTG CCTGGGTAGC TCACGCGCTG
8041 GCCTGCCCCG CCTCCTCCTT CAAATCGTAC TCCGGCAGGT CATTTGACCC GATCAGCTTG 9601 CGTGATACGG GACTCAAGAA TGGGCAGCTC GTACCCGGCC AGCGCCTCGG CAACCTCACC
8101 CGCACGGTGA AACAGAACTT CTTGAACTCT CCGGCGCTGC CACTGCGTTC GTAGATCGTC 9661 GCCGATGCGC GTGCCTTTGA TCGCCCGCGA CACGACARAG GCCGCTTGTA GCCTTCCATC
8161 TTGRACAACC ATCTGGCTTC TGCOTTGCCT GOGGCECGECE GTGCCAGECGE GTAGAGAARA 9721 CGTGACCTCA ATGCGCTGCT TAACCAGCTC CACCAGGTCG GCGGTGGCCC ATATGTCGTA
B221 CGGCCGATGC CGGGATCGAT CAARAMAGTAR TCGGGGTGAA CCGTCAGCAC GTCCGGGETTC 9781 AGGGCTTGGC TGCACCGGAA TCAGCACGAA GTCGGCTGCC TTGATCGCGG ACACAGCCAR
8281 TTGCCTTCTE TGATCTCGOE GTACATCCAA TCAGCTAGCT CGATCTCGAT GTACTCCGGED 9841 GTCCGCCGCC TGGGGCGCTC CGTCGATCAC TACGAAGTCG CGCCGGCCGA TGGCCTTCAC
B341 CGCCCGETTT CGCTCTTTAC GATCTTGTAG CGGCTAATCA AGGCTTCACC CTCGGATACC 9901 GTCGCGGTCA ATCGTCGGGC GGTCGATGCC GACAACGGTT AGCGGTTGAT CTTCCCGCAC
B40l GTCACCAGGC GGCCGTTCTT GGCCTTCTTC GTACGCTGCA TGGCAACGTG CGTGGTGTTT 9961 GGCCGCCCAA TCGCGGGCAC TGCCCTGGGG ATCGGAATCG ACTAACAGAR CATCGGCCCC
8461 AACCGRATGC AGGTTTCTAC CAGGETCGTCT TTCTGCTTTC CGCCATCGGE TCGCCGECAG 10021 GGCGAGTTGC AGGGCGCGGGE CTAGATGGGT TGCGATGGTC GTCTTGCCTG ACCCGCCTTT
B521 AACTTGAGTAE CGTCCGCAAC GTGTGGACGGE ARCACGCGEC CGGECTTETC TCCCTTCCCT 10081 CTGGTTAAGT ACAGCGATAA CCTTCATGCG TTCCCCTTGC GTATTTGTTT ATTTACTCAT
B5E1 TCCCGGTATC GGTTCATGGA TTCGGTTAGA TGGGARACCG CCATCAGTAC CAGGTCGTAR 10141 CGCATCATAT ACGCAGCGAC CGCATGACGC AAGCTGTTTT ACTCAAATAC ACATCACCTT
8641 TCCCACACAC TGGCCATGCC GOCCAGECCCT GCGGARACCT CTACCTGOCC GTCTGGRAGE 10201 TTTAGACGGC GGCGCTCGGT TTCTTCAGCG GCCAAGCTGG CCGGCCAGGC CGCCAGCTTG

Supplemental Figure S10. F-SHMTO08cA+F284A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.



lUZil

10321

10381

10441

10501

10581

10621

10681

10741

10801

10861

109821

10981

11041

11101

11161

11221

11281

Supplemental Figure S10. F-SHMTO08cA+F284A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.

GUATCAGACA

TCERACACGET

TCETCCTGGEE

CCECCAGGGECT

CEETEGEECET

CARGCAGTGC

GCGECEATCTG

CEECCTCGCGE

CGECGAACAT

CCAGGCTACG

GEETECTGCE

GETCAAMGCAT

ACAGCTTGGET

CEETECTGAC

GTCTCCGETT

GCCAGGARLD

TTTCAGARGH

GEATCAARGT

AACCGECCAG

BCCCGEECCGET

CGTCCTGEETG

GTCEGECCTCE

CACTTCCTCGE

AGCCGCCTCT

TECCGEEEETE

CCCECTCCGE

GGTCAACACC

CAGGCCCGECE

GECCAGGECGE

CCTGGECCAGT

GCAGCCGEGECC

GCEEGCATAG

CTAGTCGCAR

GEECAGGGECE

CGECTECACT

ACT

GATTTCATEC

GATCATCTCC

CGETTTCATG

GTCAATGCGET

CTECECTCAR

TTCACGETGC

BGEETAGGEGEC

GTECEGETCGEA

ATGCGGCCGE

CCEECCTCCT

TCTAGCCTGEGE

TCCGEGECEET

GCETGECAGTT

CCCRAGCAGGEC

GTATTCTACT

GCAGCCTGETC

GARCGETCAGR

ALGCCECACGE

GCCTCGEATCT

CTTETTCCTC

CCTCACGGAR

GTGCECGETA

GGCCTTCCTE

GEGEECCARD

TEATTAGGGA

CCGECETEET

GEATGCGCTC

TCACTGETCAC

CGCECCTGET

CGEGCCCGETTG

CAGCGEECGEGET

TTATGCGACT

GCGTAACTTAR

AGCCGACTGC

TTEAGACGETE

CTTCGEETAAT

TTGECETTCA

GECACCGCGET

CAGGETCGAG

GTCEATCAGT

CTTCACGCCT

ACGCTCGRAC

GETETCGGCC

GECAATGETCC

ARCGTCGECCA

GCCGETGATC

GTTGETCARG

GCTCTTGETTC

ARRACACGCG

GEACTTGETGC

ACTATAGCAG

CECLEEECEET

GARRRACGEGET

TTCTCGEECGE

CECCTGEECCT

CEATGCACGC

TCECEEECET

CEEECCTTGE

TCEECAATGEC

CACGGCTCTG

BETAGETCGC

GEECGETAGGT

TTCTCGEEARR

TCCTGEETCGET

ATEECETAAT

ACAAGAARRC

GACATGETCGT

CGEAGGEEETT



Gene Name F-SHMTO08cA+N374A-CDS

Cloning Vector pG2RNAI2
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Detailed Sequence of the Whole Construct:
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Supplemental Figure S11. F-SHMTO08cA+N374A-CDS, insert size, vector, restriction enzymes, and sequenced positive clones used for cloning.
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901 TACRACAACG TCCTTAATTT GATGATTCTT TRAATCGTAGA TTTGCTCTAR TTAGAGCTTT 2461 TCTCTGTAAC ATTACTGTTA ACAAGGCTGC TGTTTTTGGT GATAGCAGTG CCTTGGECCCC

961 TTCATGTCAG ATCCCTTTAC AACAAGCCTT AATTGTTGAT TCATTAATCG TAGATTAGGG 2521 TGGTGGAGTG CGAATTGGTG CCCCTGCCAT GACTTCTAGG GGTTTGGTTG AARAAGACTT
1021 CTTTTTTCAT TGATTACTTC AGATCCGTTA AACGTAACCA TAGATCAGGG CTTTTTCATG 2581 TGAGCAGATT GGTGAGTTCC TTCACCGTGC TGTGACTCTC ACACTGGAGA TCCAGAAGGA
1081 AATTACTTCA GATCCGTTAA ACAACAGCCT TATTTTTTAT ACTTCTGTGG TTTTTCAAGA 2641 GCATGGCAAR CTTCTCAAGG ATTTCRACAR GGGTCTCGTC AACAACAAGG CTATTGAAGH
1141 AATTGTTCAG ATCCGTTGAC ARAMAGCCTT ATTCGTTGAT TCTATATCGT TTTTCGAGAG 2701 TCTCAAAGCT GATGTTGAGA AGTTCTCTGC CTTGTTTGAC ATGCCTGGCT TCCTGGTATC
1201 ATATTGCTCA GATCTGTTAG CARACTGCCTT GTTTGTTGAT TCTATTGCCG TGGATTAGGG 2761 TGAAATGAAG TACAAGGATT AGCCTAGGTT CGAGTATTAT GGCATTGGGA AMACTGTTTT
1261 TTTTTTTTCA CGAGATTGCT TCAGATCCGT ACTTAAGATT ACGTAATGGA TTTTGATTCT 2821 TCTTGTACCA TTTGTTGTGC TTGTAATTTA CTGTGTTTTT TATTCGGTTT TCGCTATCGR
1321 GATTTATCTG TGATTGTTGA CTCGACAGCG GCCGCACCGG CGCGCCATGG ATCCAGTARG 2881 ACTGTGAARAT GGAAATGGAT GGAGAAGAGT TAATGAATGA TATGGTCCTT TTGTTCATTC
1381 CGTGTGGGGT AACACGCCCT TGGCGACGGT GGATCCCGAG ATCCATGACC TCATCGAGAA 2941 TCAAATTAAT ATTATTTGTT TTTTCTCTTA TTTGTTGTST GTTGAATTTG AAATTATAAG
1441 GGAGAAGCGC CGTCAATGCC GCGGAATCGA GCTCATCGCC TCCGAGAACT TCACCTCCTT 3001 AGATATGCAA ACATTTTGTT TTGAGTARMA ATGTGTCAAL TCSTGGCCTC TAATGACCGA
1501 CGCCGTCATC GAGGCCCTCG GCAGCGCTCT CACGAACAAL TACTCCGAGG GCATGCCGGGE 3061 AGTTAATATG AGGAGTAARA CACTTGTAGT TGTACCATTA TGCTTATTCA CTAGGCAACA
1561 CAACCGCTAC TACGGCGGCA ATGAATACAT CGACCAGATC GAARACCTCT GCCGCTCACG 3121 AATATATTTT CAGACCTAGA AAAGCTGCAA ATGTTACTGA ATACARAGTAT GTCCTCTTGT
1621 CGCCCTCCAA GCCTTCCACC TCGACGCCCA ATCCTGGGGC GTCAACGTCC AGCCCTACTC 3181 GTTTTAGACA TTTATGAACT TTCCTTTATG TAATTTTCCA GAATCCTTGT CAGATTCTAA
1681 CGGCTCCCCG GCCAACTTCG CCGCCTACAC CGCCGTCCTC AACCCCCACG ACCGCATCAT 3241 TCATTGCTTT ATAATTATAG TTATACTCAT GGATTTGTAG TTGAGTATGA AAATATTTTT
1741 GGGGECTAGAT CTCCGCTCCG GCGGCCACCT CACCCACGGC TACTACACCT CCGGCGGAAMR 3301 TAATGCATTT TATGACTTGC CAATTGATTG ACAACATGCA TCAATCCGCG GTTATGACTC
1801 GAAGATCTCC GCCACCTCCA TTTACTTCGA GAGTCTCCCT TACAAGGTAA ACTCCACCAC 3361 TCTTAAGAGA GTCATGAATT CSAGCTTCCA GAAGGTAATT ATCCRAGATG TAGCATCAAG
1861 CGGCTACATC GACTACGACC GCTTGGAAGA AABRAGCCCTA GACTTCAGGC CAARACTCAT 3421 AATCCAATGT TTACGGGARA AACTATGGAA GTATTATGTG AGCTCAGCAR GRAGCAGATC
1921 BATCTGCGGT GGCAGCGCGT ACCCTCGCGA TTGGGACTAC AAMACGTTTCA GGGARAGTCGC 3481 AATATGCGGC ACATATGCAR CCTATGTTCA AAAATGAAGA ATGTACAGAT ACAAGATCCT
1981 TGATAAGTGC GGAGCATTGC TTCTCTGCGA CATGGCGCAC ACTAGCGGCC TTGTGGCCGC 3541 ATACTGCCAC AATACCGAAGA ACAATACGTA GAAATTGAAR AACARCAACC ACGCGAAGARA
2041 GCAGGAAGTG BACAGCCCCT TCGAGTATTG CGACATTGTG ACCACCACGA CTCACAAGAG 3601 RAGRATCTTG AAGACGTAAG CACTGACGAC AACAATGAAR AGARGAAGAT ARGGTCGGTG
2101 CTTGCGGGGC CCACGTGCGG GGATGATCTT TTACCGGAAG GGCCCCAAGC CGCCGAAGRAA 3661 ATTGTGARAG AGACATAGAG GACACATGTA AGGTGGARAR TGTAAGGGCG GRARRGTAACC
2161 GGGGCAGCCG GAGAACGCGG TTTATGATTT CGAGGACAAG ATTAACTTCG CGGTGTTCCC 3721 TTATCACAAR GGRATCTTAT CCCCCACTAC TTATCCTTTT ATATTTTTCC GTGTCATTTT
2221 TTCGCTGCAG GGTGGGCCCC ACAACCACCA GATCGGTGCT CTCGCCGTGG CGCTGAAGCA 3781 TGCCCTTGAG TTTTCCTATA TAAGGRACCA AGTTCGGCAT TTGTGAAAAC ARGARARAAT
2281 GGCCGCGTCG CCCGGGTTTA AGGCCTACGC GAAGCAGGTT AAGGCGAACG CCGTTGCGCT 3841 TTGGTGTAAG CTATTTTCTT TGAAGTACTG AGGATACARAC TTCAGAGAAR TTTGTAAGTT
2341 TGGRAAAATAC TTGATGGGGR AAGGGTACAG CCTTGTCACT GGCGGRACGG AGAACCATCT 3901 TGTGATCCAT GGTGAGCAAG GGCGAGGAGC TGTTCACCGG GGTGGTGCCC ATCCTGGTCG
2401 TGTTTTGTGG GATCTGAGAC CTCTTGGATT GACTGGGTAT AAGGTGGAGA AACTCTGTGA 3961 AGCTGGACGG CGACGTAAAC GGCCACAAGT TCAGCGTGTC CGGCGAGGGC GAGGGCGATG
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4021 CCACCTACGE CAAGUTGACC CTGAAGTTCA TCTGCACCAC CGEGCAAGCTEG CCCGTGCCCT 5581 TAGGECCGECGA TTAARATTCCA ACATGEGATGEC TGATTTATAT GGGTATAAAT GEECTCGECGA

4081 GGECCCACCCT CGTGACCACC TTCACCTACG GCGTGECAGTGE CTTCAGCCGC TACCCCGACC 5641 TAATGTCGGE CAATCAGGTE CGACAATCTA TCGATTGTAT GGGRAGCCCE ATGCGCCAGA
4141 ACATGARGCA GCACGACTTC TTCAAGTCCG CCATGCCCGA AGGCTACGTC CAGGAGCGCA 3701 GTTGETTTCTG ARACATGGCA ARAGGTAGCGT TGCCARTGAT GTTACAGATG AGATGGTCAG
4201 CCATCTTCTT CRAGGACGAC GGCAACTACA AGACCCGCGC CGAGGTGRAG TTCGAGGGCG 3761 ACTRAACTGGE CTGACGGRAT TTATGCCTCT TCCGACCATC AAGCATTTTA TCCGTACTCC
4261 ACACCCTGGET GAACCGCATC GAGCTGAAGGE GCATCGACTT CARGGAGGAC GGCAACATCC 5821 TGATGATGCR TEGTTACTCA CCACTGCGEAT CCCCGEGARA ACAGCATTCC AGGTATTAGA
4321 TGGGGCACAR GCTGGAGTAC AACTACRACE GCCACAACGT CTATATCATG GCCGACRAGCT 5881 AGAATATCCT GATTCAGGTG AAMATATTGET TGATGCGCTG GCAGTGTTCC TECGCCGETT
4381 AGARGARCGS CATCAAGSTG AACTTCAAGR TCCGCCACAR CATCGRAGGRAC GGCAGCGETGC 5941 GCATTCGATT CCTGTTTGTA ATTGTCCTTT TAACAGCGAT CGCGTATTTC GTCTCGCTCA
4441 AGCTCGCCGA CCACTACCAG CAGAACACCC CCATCGGCGA CGGCCCCGTE CTGCTGCCCGE 6001 GGECEGCAATCR CGAATGAATA ACGGTTTEGET TGATGCGAGT GATTTTGATE ACGAGCGTAR
4501 ACAACCACTA CCTGAGCACC CAGTCCGCCC TGAGCAAARGA CCCCAACGAG ARGCGCGATC 6061 TEGCTGGCCT GTTGAACARAGC TCTGGAARGA AATGCATARA CTTTTGCCAT TCTCACCGGA
4561 ACATGGTCCT GCTGGAGTTC GTGACCGCCGE CCGGEATCAC TCACGGCATE GACGAGCTET 6121 TTCAGTCGTC ACTCATGETGE ATTTCTCACT TGATARCCTT ATTTTTGACE AGGGGARALTT
4621 ACAARGTARAG CGGCCGCCCE GCTGCAGATC GTTCRAACAT TTGGCAATAR AGTTTCTTAR 6181 AATAGGTTGT ATTGATGTTCE GACGAGTCGGE AATCGCAGAC CGATACCAGE ATCTTGCCAT
4681 GATTGAATCC TGETTGCCGET CTTGCGATGA TTATCATATA ATTTCTGTTE AATTACGTTA 6241 CCTATGGAAC TECCTCGETGE AGTTTTCTCC TTCATTACAG AAARCGGCTTT TTCAAARATA
4741 AGCATGTAAT AATTAACATE TAATGCATGA CGTTATTTAT GAGATGGGTT TTTATGATTA 6301 TGGTATTGAT AATCCTGATA TGAATARATT GCAGTTTCAT TTGATGCTCG ATGAGTTTTT
4801 GAGTCCCGCA ATTATACATT TAATACGCGA TAGARRAACAR AATATAGCGC GCAARCTAGE 6361 CTAAGAATTA ATTCATGATC CTGCATGACC AARATCCCTT AACGTGAGTT TTCGTTCCAC
4861 ATAAATTATC GCGCGCGGETE TCATCTATGET TACTAGATCC GATGATAAGC TGTCAAACAT 6421 TGAGCGTCAG ACCCCGTAGA ARAGATCRARRA GGATCTTCTT GAGATCCTTT TTTTCTGCGEC
4921 GAGRATTAAT TCGTRATCAT GTCATAGCTG TTTCCTGTGT GARATTGTTA TCCGCTCACR 6481 GTAATCTGCT GCTTGCARAC ARMARAACCA CCGCTACCAG CGGTGETTTE TTTGCCGGEAT
4981 ATTCCACACA ACATACGRGC CGGAARGCATA AAGTGTAAAG CCTGGGGTGC CTRATGAGTG 6541 CRAGAGCTAC CRACTCTTTT TCCGAAGSTA ACTGGCTTCA GCAGAGCGCR GATACCAAAT
5041 AGCTRACTCA CATTAATTGC GTTGCGCTCA CTGCCCGCTT TCCAGTCGGE ARACCTGTCG 6601 ACTETCCTTC TAGTGTAGCC GTAGTTAGGC CACCACTTCA AGARACTCTGT AGCACCGCCT
5101 TGCCAGCTGC ATTAATGAAT CGGCCRACGC GCGGGGAGAG GCGGTTTGCG TATTGGCTAG 6661 ACATACCTCG CTCTGCTAAT CCTGTTACCA GTGGCTGCTG CCAGTGGCGAR TRAGTCGTGET
5316l AGCAATTCGCG CGTTAATTCA GTACATTARA AACGTCCGCA ATGTGTTATT AAGTTGTCTA 6721 CTTACCGGGT TGEGACTCAAG ACGATAGTTA CCGGATAAGG CGCAGCGETC GEGCTGAACG
5221 AGCGTCAATT TGTTTACACC ACAATATATC CTGCCACCAG CCAGCCAACR GCTCCCCGAC 6781 GGGEGETTCGT GCACACAGCC CAGCTTGEAG CGARACGACCT ACACCGRAACT GAGATACCTA
5281 CGGCAGCTCG GCACARRATC ACCACTCGAT ACAGGCAGCC CATCAGTCCG GGACGGCGTC 6841 CAGCGTGAGC TATGAGRARAG CGCCACGCTT CCCGARGGGA GARAGGCGGR CAGGTATCCG
5341 AGCGGGAGAG CCGTTGTAAG GCGGCAGACT TTGCTCATGT TACCGATGCT ATTCGGRAAGR 6901 GTRRGCGGCAR GGGTCGGAAC AGGAGAGCGC ACGAGGGAGC TTCCRGGGGE ARACGCCTGG
5401 ACGGCAACTA AGCTGCCGGE TTTGARACAC GGATGATCTC GCGGAGGGTA GCATGTTGAT 6961 TATCTTTATA GTCCTGTCGGE GTTTCGCCAC CTCTGACTTG AGCGTCGATT TTTGTGATGC
5461 TGETAACGATG ACAGAGCGTT GCTGCCTGTG ATCCAGATCA TGAACAATARL ARCTGTCTGC 7021 TCETCRAGGGEE GGECGGAGCCT ATGGAARRAC GCCAGCARCG CGGCCTTTTT ACGETTCCTG
5521 TTACATAAAC AGTAATACAR GGGGTETTAT GAGCCATATT CAACGGGAAR CETCTTGCTC 7081 GCCTTTTGCT GECCTTTTGEC TCACATGTTC TTTCCTGCGT TATCCCCTGR TTCTGTGGAT
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7141 AACCETATTA CCGCCTTTGA GTGAGCTGAT ACCGCTCGCC GCAGCCGAAC GACCGAGCGEC B/U1 TCLGTAGUGGA TCACCTCGCC AGUTCGTCGE TCACGCTTCE ACAGAUGEAA AACGLCCACGE

7201 AGCGAGTCAG TGAGCGAGGA AGCGGAAGAG CGCCTGATGC GGTATTTTCT CCTTACGCAT 8761 TCCATGATGC TGCGACTATC GCGGGTGCCC ACGTCATAGAR GCATCGGAAC GARRARATCT
7261 CTGTGCGGTA TTTCACACCGE CATATGGTGC ACTCTCAGTA CAATCTGCTC TGATGCCGCA 8821 GGTTGCTCGT CGCCCTTGGG CGGCTTCCTA ATCGACGGCG CACCGGCTGC CGGCGGTTGC
7321 TAGTTAAGCC AGTATACACT CCGCTATCGC TACGTGACTG GGTCATGGCT GCGCCCCGAD 8881 CGGGATTCTT TGCGGATTCG ATCAGCGGCC GCTTGCCACG ATTCACCGGG GCGTGCTTCT
7381 ACCCGCCAAC ACCCGCTGAC GCGCCOCTGAC GGGECTTETCT GCTCCCEGCA TCCGCTTACH 8941 GCCTCGATGC GTTGCCGCTG GGCGGCCTGC GCGGCCTTCA ACTTCTCCAC CAGGTCATCA
7441 GACAAGCTGT GACCGTCTCC GGGAGCTGCA TGTGTCAGAG GTTTTCACCG TCATCACCGR 9001 CCCAGCGCCG CGCCGATTTG TACCGGGCCG GATGGTTTGC GACCGTCACG CCGATTCCTC
7501 AACGCGCGAG GCAGGGTGCC TTGATGTGGE CGCCEGCGET CEAGTGEECGA COGBCGCEGCT 9061 GGGCTTGEGEGE GTITCCAGTGC CATTGCAGGG CCGGCAGACA ACCCAGCCGC TTACGCCTGE
7561 TGTCCGCGCC CTGEGTAGATT GCCTGEGCCGT AGGCCAGCCA TTTTTGAGCG GCCAGCGGLC 9121 CCAACCGCCC GTTCCTCCAC ACATGGGGCA TTCCACGGCG TCGGTGCCTG GTTGTTCTTS
7621 GCGATAGGCC GACGCGAAGT GGCGGGECCET AGGGAGCGCA GCGACCGAAG GGTAGGCECT 9161 ATTTTCCATG CCGCCTCCTT TAGCCGCTAR AATTCATCTA CTCATTTATT CATTTGCTCA
7681 TTTTGCAGCT CTTCGGCTGT GCGCTGGCCA GACAGTTATG CACAGGCCAG GCGGGTTTTA 9241 TTTACTCTGG TAGCTGCGCG ATGTATTCAG ATAGCAGCTC GGTAATGGTC TTGCCTTGGC
7741 AGAGTTTTAA TAARGTTTTAA AGAGTTTTAG GCGGARRARAT CGCCTTTTTT CTCTTTTATA 9301 GTACCGCGTA CATCTTCAGC TTGGTGTGAT CCTCCGCCGG CAACTGAAAG TTGACCCGCT
7801 TCAGTCACTT ACATGTGTGA CCGGTTCCCA ATGTACGGCT TTGGETTCCC AATGTACGGE 9361 TCATGGCTGG CGTGTCTGCC AGGCTGGCCA ACGTTGCAGC CTTGCTGCTG CGTGCGCTCG
7861 TTCCGETTCC CARATGTACGE CTTTGGGTTC CCAATGTACG TGCTATCCAC AGGAAAGAGR 9421 GACGGCCGGC ACTTAGCGTG TTTGTGCTTT TGCTCATTTT CTCTTTACCT CATTARCTCA
7921 CCTTTTCGAC CTTTTTCCCC TGCTAGGGCA ATTTGCCCTA GCATCTGCTC CGTACATTAG 9481 AATGAGTTTT GATTTAATTT CAGCGGCCAG CGCCTGGACC TCGCGGGCAG CGTCGCCCTC
7981 GRAACCGGCGE ATGCTTCGCC CTCGATCAGE TTGCGGTAGE GCATGACTAG GATCGGGOCA 9541 GGGTTCTGAT TCAAGAACGG TTGTGCCGGC GGCGGCAGTG CCTGGGTAGC TCACGCGCTG
8041 GCCTGCCCCG CCTCCTCCTT CAAATCGTAC TCCGGCAGGT CATTTGACCC GATCAGCTTG 9601 CGTGATACGG GACTCAAGAA TGGGCAGCTC GTACCCGGCC AGCGCCTCGG CAACCTCACC
8101 CGCACGGTGA AACAGAACTT CTTGAACTCT CCGGCGCTGC CACTGCGTTC GTAGATCGTC 9661 GCCGATGCGC GTGCCTTTGA TCGCCCGCGA CACGACARAG GCCGCTTGTA GCCTTCCATC
8161 TTGRACAACC ATCTGGCTTC TGCOTTGCCT GOGGCECGECE GTGCCAGECGE GTAGAGAARA 9721 CGTGACCTCA ATGCGCTGCT TAACCAGCTC CACCAGGTCG GCGGTGGCCC ATATGTCGTA
B221 CGGCCGATGC CGGGATCGAT CAARAMAGTAR TCGGGGTGAA CCGTCAGCAC GTCCGGGETTC 9781 AGGGCTTGGC TGCACCGGAA TCAGCACGAA GTCGGCTGCC TTGATCGCGG ACACAGCCAR
8281 TTGCCTTCTE TGATCTCGOE GTACATCCAA TCAGCTAGCT CGATCTCGAT GTACTCCGGED 9841 GTCCGCCGCC TGGGGCGCTC CGTCGATCAC TACGAAGTCG CGCCGGCCGA TGGCCTTCAC
B341 CGCCCGETTT CGCTCTTTAC GATCTTGTAG CGGCTAATCA AGGCTTCACC CTCGGATACC 9901 GTCGCGGTCA ATCGTCGGGC GGTCGATGCC GACAACGGTT AGCGGTTGAT CTTCCCGCAC
B40l GTCACCAGGC GGCCGTTCTT GGCCTTCTTC GTACGCTGCA TGGCAACGTG CGTGGTGTTT 9961 GGCCGCCCAA TCGCGGGCAC TGCCCTGGGG ATCGGAATCG ACTAACAGAR CATCGGCCCC
8461 AACCGRATGC AGGTTTCTAC CAGGETCGTCT TTCTGCTTTC CGCCATCGGE TCGCCGECAG 10021 GGCGAGTTGC AGGGCGCGGGE CTAGATGGGT TGCGATGGTC GTCTTGCCTG ACCCGCCTTT
B521 AACTTGAGTAE CGTCCGCAAC GTGTGGACGGE ARCACGCGEC CGGECTTETC TCCCTTCCCT 10081 CTGGTTAAGT ACAGCGATAA CCTTCATGCG TTCCCCTTGC GTATTTGTTT ATTTACTCAT
B5E1 TCCCGGTATC GGTTCATGGA TTCGGTTAGA TGGGARACCG CCATCAGTAC CAGGTCGTAR 10141 CGCATCATAT ACGCAGCGAC CGCATGACGC AAGCTGTTTT ACTCAAATAC ACATCACCTT
8641 TCCCACACAC TGGCCATGCC GOCCAGECCCT GCGGARACCT CTACCTGOCC GTCTGGRAGE 10201 TTTAGACGGC GGCGCTCGGT TTCTTCAGCG GCCAAGCTGG CCGGCCAGGC CGCCAGCTTG
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