scientific name Accession number [~ tRNA-Trp -] [«
1.Emydocephalus ijimae LC648431 AGGAACT-TA-AGTT-ATAACACA-AACT-A-GAGGC-CTTCA-AA-GCCAC-~-CAAA--AAAG-ATCA. CTTT-AGTTCCTG- TAGAGTCT-GCGGC—
2.Hydrophis ornatus LC648430 AGGAACT-TA-AGTT-ATAATATA-AACT-A-GAGGC-CTTCA-AA-GCCCC-~CAAA-~ARAG-ATC ATTT-AGTTCCTG-
3.Hydrophis melanocephalus LC648429 AGGAACT-TA-AGTT-ATATTGCA-AACT-A-GAGGC-CTTCA-AA-GCCCC-~CAAA--AAAG-ACCA: TTTT-AGTTCCTG-
4.Hydrophis curtus MK953549 AGGAACT TA-AGTT-ATACTGCA-AACT-A-GAGGC-CTTCA-AA-GCCCC—~-CAAA-~AAAG-ACCA. TTTT-AGTTCCTG-
5.Hydrophis platurus MK775530 AG A-AAC ~CTTCA-AA-GCCCC-CA. AR CA CTG-
6.Hydrophis cyanocinctus NC046795 AGGAACT TA-AGTT-ATATTGCA-AACT-A-GAGGC-CTTCA-AA-GCCCC-CAAAAA-AAAG-ACCA. TTTT-AGTTCCTG-
7.Laticauda semifasciata KY496325 AGGAACT-TA-AGTT-ATATTA-~--AACT: AGGC-CTTCA-AA-GCCCC-~-CAAA-~ARAG-ACTA. CTTT-AGTTTCTG-
8.Laticauda colubrina KY496324 AGAAACT-TA-AGTT-ATATTA---AACT-A-GAGGC-CTTCA-AA-GCCCC--CAAA--AAAG-ACCA: CTTT-AGTTTCTG-
9.Laticauda laticaudata KY496323 AGAAACT TA-AMTT-ATACA----AACT-A-GAGGC-CTTCATAL-GCCCC-—CARA--ARAG-ACTA CTTC-AGTTTCTG-
10.Sinomicrurus japonicus LC648432 AG ~CTTCA-AA-GCCCT-~C Gy CT
11.Sinomicrurus peinani Mz230594 AGGAACT TA-AGTT-ATATA~-~~--AACT-A-GAGGC-CTTCA-AA-GCCCC—~CAAA-~ARAG-AC-~-=~-
12.Sinomicrurus mecclellandi MT547176 AGGAACT-TA-AGTT-ATACA AACT. AGGC-CTTCA-AA-GCCCC-~CAAA-~ARAG-AC-
13.Micrurus fulvius GU045453 AGGAACT- T, - CTTCA-AA-GCCCC--CAAA--AAAG-ACCA
14.0phiophagus hannah EU921899 AGGAACT TA-AGTT-ATACTA---AACT-A-GAGGC-CTTCA-AA-GCCCC—~AAAA-~AAAG-ACCA.
15.Naja atra EU913475 GGAA( AC
16.Bungarus multicinctus EU579522 AGAAACT TA-AGTT-ATATTTA--AACT-A-GAGGC-CTTCA-AA-GCCCC-~ARAA-~AAAG-ACTA. CTTT-AGTTTCTG-
17.Bungarus fasciatus EU579523 AGGAACT-TA-~. AGTT-ATAATA———AACT-A GAGGC-CTTCA-AA-GCCCC-~AAAA-~AAAG-ACCA CTTT-AGTTCCTG-
18.Lycodon semicarrinatus AB008539 AGAAGCT- AAC-CTTCA-AA-GTCCC--AAAA--AAAG-ACCA. CTTT-AGTTTCTG-
19.Sibon nebulatus NC013985 AGGAACT TA-, AGTT—ATACTTA——AACT-A GGGGC-CTTCA-AA-GCCCC—~CAAA--ARAA-CCA. CTTT-AGTTCCTG-
20.0vophis okinavensis AB175670 - CTTCA-AA-GCCCC--AAAT-~AAAG-CGCA CTTT-AGTTTCTG-
21.Python regius AB177878 AGAAACT TA~ AGTT—ATATCA———AACT—A GGAGC-CTTCA-AA-GCCCC--CAAA--AAAG-AAACACA-CTTT-AGTTTCTG-—~-—-~
tRNA-Ala “] [ L-origin 1
-TAC-ACCAC-ATCA-CCTGC-TTGCAAC-ACAGA-T~ATTT-~TACCTT-AAAC-TA-AGACTCC-~AGCCCACAAACARACCTCGC CGGACATCAACCCAGC--TTTCTCCGTTTTT-ATTAACGGCGGGGA-AARAACGGAGAAA-~CCCCGGEC
CCAATATGACGGGCAT-AACCCAGC-~TTTCTCCGTTTTT -~~~ CCCGGGC

TAC-ACCAC-ATCA-CCTGA-TTGCAAT-ACAGG-A-GTTT-TTACCTT-ARAC-TA-, AGACTC

“TAC-ACCAC-ATCA-CCTGG-TTGCAAC-ACAGG-G-ATTT-TTACCTT-AAAC-T:
TAC-ACCAC-ATCC-CCTGA-TTGCAAC-ACAGG-G-ATTT-TTACCTT-ARAC-TA-, AGACTCT

ACCC T-AACCCAGC

AAAAACGGAGAA---CCCCGGGC

= —GCCCCAATATGACGGACAT—ACCCCAGC

'CCCGGGC

CATTAACCCAGC

“TAC-ACCAC-ATCA-CCTGA-TTGCAAT-ACAGG-A-ATTT-TCACCTT-AAAC-T; ACTCC:
-TAC-ACCAC-ATCA-CCTGG-TTGCAAC-ACAGG-G-ATTT-TTACCTT-AAAC-TA-AGACTCT.
TA--ACCAC-ATCA-CCTGA-CTGCAAT-ACAGG-T-ATTT-~TAACTT-AAAC-T; ACTCT:

~-AACCCAATATAACGGGCAT-AACCCAGC

AAAAACGGAGAAA--CCCCGGGC

-CAC-GCCAC-ATTG-CCTGA-TTGCAAT-ACAGG-, TAACTT-AAAC-TA-AGATTCC:

CTG-ACCAT-ATCA-CCTAA-TTGCAAT-ACAGG- TAGCTT-AAAC-CA-GGACTCC:

-TAC-ACCAC-ATCA-CCTGC-TTGCAAC-ACAGG-" AAACTT-ARAC-TA-AGACTCC
“TAA-ACCAC-ATCA-CC! AAA-AC; C: A

-TAA-ACCAC-ATCA-TCTGT-TTGCAAT-ACAGA-" CAAAT--AAAC- TA—AGACTCC

TTC-ACCAC-ATCA-CCTGC-TTGCAAC-ACAGA-" TAACTT-ARAC:

“TAC-ACCAC-ATCA-CCTGC-CTGCAAC-ACAGA-" TAATT--AAAC-TA-, AGACTCC
“TAC-ACCAC-ATCA-TCTGA-CTGCAAC-TCAGA-" T

“TAC-ACCGC-ATCA-CCTAT-ATGCAAC-ATAGA-"
+BAC-ACTAC-ATCA-TTTAT-ATGCAAC-ATAAA-"

-BAC-ACCAC-ATCT-ACTGC-TTGCAAC-ACAGA-!
+C==-ATCAC-ATCT-CCTGA-TTGCAAC-ACAGA-

+ATC-ACCAC-ATCT-CCTGC-TTGCAAC-ACAGA- cC.
+CA--ATCAC-ATCT-TCTGC-TTGCAAC-ACAGA-T-ATTT-~TATCT--AAAC-TA-AAGCTC

AGGAAAGCTGATT}\CCATCTTTGCAGAATC

[~ tRNA-Asn

TAGGTTA-GTGGG-CCTCGAT~CCCAC-AAATA-ACTAA-TTAACAG-TTAGC-T-GTCT-AAGCCGGC-~TGAC-AT-
GG

TAACCTA

GCCCTGACC \CGCTTTTATGTC--CTGAGTCA-GCGGG-CTTTGAT-CCCGC-ARATA-ACTAA-TTAACAA-TTAGC-T-GTCC-AAACCAAC:
A ATT-ACGCCTTGACC CGACCGGT! AAATA-CAC----TTGTGTC--CTGAGTCA-GTGGG-CTTTGAT-CCCAC-ARATA-ACTAA-TTAACAA-TTAGC-T-GCCC-ARACCAAC
TGAGTCA-GCGGG-CTTTGAT-CCCAC-AAATA-ACTAA-TTAACAA-TTAGC-T-GTCC-TAACCGAC
AG-AA GCCATGACC CGGCCGGTG-ATARA-TACCAC-! TACCTGTGCC——CTGAGTCA—GTGGG CTTTGAT-CCCAC-ARATA-ACTAA-TTAACAA-TTAGC-T-GCCC-ARACCAAC
TTTY AATA-ACTAA-TTAACAA-TTAGC-T-GCCC-AAACCAAC
TAGATCA—GTGGG -CCTTGAT-CCCAC-AAATA-ACTAA-TTAACAG-CTAGT-C-GTCC-AAACCGGC:
CTCGAT-CCCAC-AAACA-ACTAA-TTAACAG-CTAGT-C-ATCC-ARACCGGC
TAGGTCA-GCGGA-CCTTGAT-CCCAC-AAACA-ACTAA-~TAACAA-CAAGT-C~ATCC~AATCCGAC
T CTCGAT-CCCAC-AAACA-ACTAA-TTAACAG-CTAGC-T-GTCC-AAACCGGC
TAGATTA—GTGGG—CCTCGAT—CCCAC—AAATA—ACTAA—TTAEAG—TTAGC—T—GTCC—AAGCCGGC
CTCGAT-CCCAC-AAACA-ACTAA-TTAACAG-TTAGC-C-GTCC-AAACCGAC
'TAGATTA-GCGGG-CCTCGAT-CCCAC-ARATA-ACTAA-TTAACAG-TTAGC-T-GTCC~AAACCGAC:
CTCGAT-CCCAC-AAACA-ACTAA-TTAACAG-CTAGC-T-GTCC-ARACCGGC
T--CTAGATCA-GTGGG-CCTTGAT-CCCAC-AAACA-ACTAA-TTAACAG-TTAGT-C~GTCC~AAACCGGC:
CTCGAT-CCCAC-AAACA-ACTAA-TTAACAG-CTAGC-T-ATCC-AAACCGGC
‘TAGATTA-GTGGG~-CCTTGAT-CCCAC-AAACA-ACTAA-TTAACAG-CTAGC-T-ATCC-AAACCGGC:
GGG-CCTCGAT-CCCAC-AAAA~--ACTAA-TTAACAG-CTAGC-T-GTCA-AAACCGGC
TAGACTA-GCGGG-CCTCGAT-CCCAC-AAAA--ACTAA-TTAACAG-CTAGC-T-GTCC~AAACCGGC
AGG-CCTCGAT-CCTAC-AAAAA-ACTAA-TTAACAG-TTAGC-C-GTCC-AAACCGTC
TAGACTG-GCGGG-CCTCGAT-CCCAC-AAAAC-ACTAA-TTAACAA-CTAGC-C~GTCC-AAACCARAC-GGAC-TT-CAATCTA
] [ L-origin ] - tRNA-Cys
T AACCCT-TAGCA--AAT-GCGCC-TACT-TTAGA-TTTGCAG-TCTAA-C-
--CCAC AACTCC-TGGC. C-TACT-TCAGA-TTTGCAC-TCTGA-T-
~=-CCATATATAAAT: 'TCC-TGGCi AA--TAGCC-TACT-TCAGA-TTTGCAC-TCTGA-T-
--CCATTGCATAAA TAAACCCC-TGGC TAGCC-TACT-TCAGA-TTTGCAC-TCTGA-T-
--CCAT TARACTCC-TGGC TAGCC-TACT-TCAGA-TTTGCAC-TCTGA-T-
TTCTCCGTTT AAAACGGAGAA MMKK ACGGACATTGACCCACCATG TCC-TGGCA--AA--TAGCC-TACT-TCAGA-TTTGCAC-TCTGA-T-
~—GCmmm e TTTCTCCGTTTTT--— AAAA CCC-GGGCA--GC--TAGCC-GACT-TCAGA-TTTGCAG-TCTGA-C-
T TTCTCCGITTT A--ARAAA CCC-GGGCA-~AAC-TAGCC-GACT-TCAGA-TTTGCAG-TCTGA-C-
--GC: TTTC T AAAACGGAGA CCC-GGGCA-~CC--CAGCC-AACT-TCAGA-TTTGCAG-TCTGA-C-
--GC TTTCTCCGTTTT! AAAACGGAGAZ CCC-GGGC. C-GACT-TCAGA-TTTGCAG-TCTGA-C-
--GC: TTTCTCCGTTTTT: ARAAA CCC-GGGC: C-GACT-TCAGA-TTTGCAG-TCTGA-C-
--GC: TTTCTCCGITTTT: AAAAA CCC-GGGC AAGCC-GACT-TCAGA-TTTGCAG-TCTGA-C-
--GC: TTTCTCCGTTTTT--~ATTAAC AAAACGGAGA CCC-GGGC C-TACT-TCAGA-TTTGCAG-TCTGA-C-
~=GCmmm e TTTCTCCGITTTT---ATAACGGAAGGA--ARAAA AR CCC-GGGCA--GC--TAGCC-TACT-TCAGA-TTTGCAG-TCTGA-C-
--GC: TTTCTCCGITTTT---GTA AAA--ARAAACGGAGA CCC-GGGCA-~-GC-~TAGCC-TACT-CCAGA-TTTGCAG-TCTGA-C-
--GC: TTTCTCCGTTT AAACGGAGA CCC-GGGC C-GACT-TCAGA-TTTGCAG-TCTGA-C-
TTCTCCGTTTTT-~-AT: AAAA CCC-GGGC C-GACT-TCAGA-TTTGCAG-TCTGA-C-
TTCTCCGTTTTT ACGAAAGA AAAAACGGAGAR ACCCG-GGGCC-~-G---CTGCC-GACT-TCAGA-TTTGCAG-TCTGA-C-
TTCTCCGTTTTT AR CCC-GGGCC: C-GACT-TCAGA-TTTGCAG-TCTGA-C-
- TCTCCGTTT CCC-GGGC C-GACT-TCAGA-TTTGCAG-TCTGA-C-
————CTTCTCCGTTTT-~--AAC: R ARAA CCC-GGACC--AGT-TGGTC-GTCT-TCGGG-TTTGCAA-CCCGA-C-
«][~ repeat region
-GTGT-GTT--ACAC-CC-AAGGGTC
-GTGT-ATT--ACAC-CT-AAGAGTT
-ATGT-ATT--ACAC-CT-AAGAGTT
-ATGT-AAAA-ACAC-CT-CAAGGTT
AC-CT-C
-ATGT-TAA--ACAC-CT-CAAGGTT
AACGGGCTGAGCCCACCAC! TACARAC GGC TTAGAA TTCAGTTGTTACCACACGGGCGAT -~ [ CCTCCATTCTTCATACCTAT!

-ATGT-CAAT-ACAC-CT-CGGAGTC--TCGTTAAACTCTTCATGCTAGT TTTAGGTTGCTTACTGTTGAACTCTCCTAT TGCATGATCTACTTATTTACCCGCTGCTTGCCTTTAAGT

-ATGT-CAC--ACAC-CT~C(

TTATCGGACCAGCCACAGGTCTTGAC!

TCI

-ATGT-AAC--ACAC-CT-CAAGGTT-

-GTGT-CTCT-ACAC-CT~Cl

-ATGT-CAC-~-ACAC-CG-CAGGGTT-

-ATGT-CAA--ACAC-CT~C(

-ATGT-AAC--ACAC-CT-CGAGGTT-

ACAC-CT-CC

-ATGA-TAAT-ACAC-CT-CGAAGCT -~ [ CTGGCAGTGGGGTCCGGTCCACCCTATCTGAAATCTGTAARATTACCGTTTCTATTAACATACTGCCTGTGT TTATCACCGTTGACTCTTCTCAACTGCCGCTTACAAGACCCTAA!

CACGAGCGGATAT?

-ATGA-TA---ACAC-CT-CGGGGCC-

-ATGA-A----ACAC-TT-CGGGGCC:

AAACGCCACTAAAAAATAAAATATATGTTGCTTTTATCACGACCCGCCACAGTCTAATTAAAGCATATTTCCATTACCGTACTACCCATAAA] 32 tandem repeats of 112bp 80bp of repeat-prone
TATCATCTACTCAGAACAATA C ACGCTCACC ATTAAATACAGGCTTA. GACTGC CTAA CCAGCCACAGGTCT AACATAC:
AACCTCTGACTTC GCCCTAC TCATAC. GGGACAGAACAATATCCCTCCTCCACCC TCCTTAC: GTCCTCCATCCAAGAAGGACCAATTTATTATAA] 23 tandem




CACCCACCCTTGAATAA-~ [ ATAGCTAC CAGCCACAGTCTTAATTAAGTAT ACCCATCTAACTACTTTCC AATACTGCCCATTTTACCCAA ACAATCGTCATTTTTTAAAT CACCTACCCGCCT.
| repeats of 292bp
S0 tRNA-Tyr &l
TGGCAGTA-AGGAC-CTT-—~~~ GTCCT-ATGT-ACAGG-TTTACAG-CCTGC-C-GCTA-TTT-~~-~CAGC-CA-TACTACC
AGCA-AGGAC-TTT- TCCT-GTGT-GCAGG-TTTACAG-CCTAC-C~GCTA-TTT -~ -~CAGC-CA-TACTGCC
TGGCAGCA-AGGAC-TTT~~~~-GTCCT-GTGT-GCAAG-TTTACAG-CCTGC-C-GCTA-TTT-~~~CAGC-CA-TACTACC

AGCA-AGGAC-CTT: TCCT-GTGT-GCAGG-TTTACAG-CCTGC-C-GCTA-TTT-~-~CAGC-CA-TACTACC
AGCA-AGGAC-CTT~: ~GTCCT-GTGT-GCAGG-TTTACAG-CCTAC-C-GCTA-TTT- -CAGC-CA-TACTGCC
TGGCAGCA-AGGAC-TTT-~~--GTCCT-GTGT-GCAGG-TTTACAG-CCTGC-C~GCTA-TTT~~~-CAGC-CA-TACTACC
AGC; CT-G! TTTACAG-CCTAC-C-GCTA-TTTT---CAGC-CA-TACTACC
TGGCAGCA AAATA----CCT-ATGT-ATAGG-TTTACAG-CCTAC-C-GCTT-ATATTT-CAGC-CA-TACTACC
AGC; TTTA----CCT-GCGT-GTCGA-CTTACAG-CCTAC-C-GCTA-TGTT--~CAGC-TA-TACTACC
TGGCAGCA-AGGAC-CTT~~~~--ATCCT-GTGT-GTAGG-TTTACAG-CCTAC-C~GCTA-TCT~~-~~-CAGC-CA-TACTACC
'AACTACCCATCTTACAACCAAAATTACCACTTTTAAACTTAT] 10 tandem repeats of 188bp cc TACAG-CCTAC-C-GCTA-TCT-~--CAGC-CA-TACTACC
TGGCAGCA-AGGAT-ATT -~~~ ATCCT-GTTT-GTAAG-TTTACAG-CCTAC-C~GCTA-TCT~~-~~-CAGC-CA-TACTACC
TGGCAGTA -CGC TCCT-GTGT-GTAGG-TTTACAG-CCTAC-C-GCTA-TTT-~--CAGC-CA-TACTACC
'GGCAGTA-AGGAC-CTC~~-~-GTCCT-ATAT-GTAGG-TTTACAG-CCTAC-C-GCTT-CTTT-~-~CAGC-CA-TACTACC

TGGCAGCA-AGAAC:

~CTC-
TAT.

TGGCAGTA

AGCA

-GTCCT-ATGT-GTAGG-TTTACAG-CCTAC-C-GCTA-TTT:
~CCT-GTGT-GTAGG-TTTACAG-CCTAC-C-GCTA-TCT:
TTATTAT---CCT-GTGT-GTAGG-TTTACAG-CCTAC-C-GCTG-TCT~:
'CT-ATTA-ATAAT-TTTACAG-ATTAC-C-GCCT-ARAT--~CAGC-CA-TACTACC
TTCTA-~-~--TCCT-ATGT-GTAAT-TTTACAG-ATTAC-C-GCTT-TTAT:

'GGCAGC:

C TTTACAG-TTTAC-C-GCTT-TAAT-
TGAA-~-~--CCCTT-GTGG-GTAAA-TTTACAA-TTTAC-C-GCTT-ACACT-~CAGC-CA-TACTACC

~CAGC-CA-TACTACC
-CAGC-CA-TACTACC
~CAGC-CA-TACTACC

~CAGC-CA-TACTACC
~CAGC-CA-TACTACC

Supplementary figure S1. Sequence comparison of the WANCY tRNA gene cluster region among 21 snake

species based on clover-leaf secondary structures of tRNA genes. The red line indicates base-pairing stem

region of the L-strand replication origin, as well as the anticodon of each tRNA gene. Note that the first 3-

4 bases of the tRNA®* genes for 15 snake species overlap with the L-strand replication origin.



scientific name Accession number - tRNA-Ile -]

1.Emydocephalus ijimae LC648431 GGAAGCG~-TG-CCCG-AGC AAGG-A-CTACA-TTGATAG-AGTAG-ACAC AG--ACCATAAA TCC-CACTTCCC:
2.Hydrophis ornatus LC648430 GGAAGCG-TG-CCCG-AGT -~~~ AGGG-G-CTACA-TTGATAG-AGTAG-! ccnc-—scas—-acccanaa ——————— CTCC-CACTTCCC-~TAGAATATTA
3.Hydrophis melanocephalus(MNCR1_1) LC648429 AGAAGTG-TG-CC TACA-TTGAT! AC TCC-CACTTCCC-~TGGAATATTA
4.Hydrophis melanocephalus(MNCR1_2) LC648429 AGAAGTG-TG-CCCG-A A-CTACA-TTGATAG-AGTAG-ACAC AG--ACCGAAAA TCC-CACTTCCC-~TGGAATATTA
5.Hydrophis curtus MK953549 TG-CC A TACA-TTGAT AC C TCC-CACTTCCC--TGGAATATTA
6.Hydrophis platurus MK775530 GGAAGCG-TG-CC TACA-TTGAT CAC- C TCC-CACTTCCC:
7.Hydrophis cyanocinctus NC046795 TG-CCCH TACA-TTGAT; AC C TCC-CACTTCCC-~TGGAATATTA
8.Laticauda laticaudata KY496323 GGAAGCG-TG-CCCG-AGCA AAGG-A-CTACA-CTGAT! AC CTAT! TCC-CGCCTCCC:
9.Laticauda colubrina KY496324 GGAAACG-TG-CC TACC-TTGAT AC CAAC! TCC-CGCTTCCT--GACAARAATA
10.Laticauda semifasciata KY496325 AGAAGCG-TG-CCCG-AATTA-~-~AAGG-A-CTACC-TTGATAG-CGTAG-ACAT~~GGAC-~CTCCCTC! CAC T
11.Sinomicrurus japonicus LC648432 GGAGGCG-TG-CCCG-AGCA=~~-~CAGG-G-CTACC-TTGAT TAC- AR--CCCAT! TCC- --TC!
12.Sinomicrurus peinani M2230594 GAAGACG-TG-CC AAGG-A-CTACC-TTGAT: AC AA--CCC TTCC-CGTCTTCC-~CCCCACTATCH
13.Sinomicrurus mecclellandi MT547176 GGAGGTG-TG-C AGG-A-CTACA-TTGATAA CTCC-CACTTTCC--CCACTCTRG!
14.Bungarus multicinctus EU579522 AGG-A-CTACT-TTGATAG-CGTAG-ACAC: AA--CCC TCC-
15.Micrurus fulvius GU045453 GGAAGCG-TG-C AAGG-A-CTACC-T 'GTAG-ACAC: CAATAAA TCC-CGCTTCCC ARA'
16.Bungarus fasciatus EU579523 'G-AGCT. AAGG-A-CTACC-TTGAT! AC AA--CCAATA TCC-CACTTCCC--AGACAATAAA'
17.Naja atra EU913475 GGAAGCG-TG-C AAGG-A-CTACC-TTGAT! ACAC: AA--CCCACAAA TTCC-CGCTTCCC-~CGACATAAAR'
18.0phiophagus hannah EU921899 ARAAGTG-TC-CGAG=TA~~~==-" TTAG-A-CTACA-TTGATAG-CGTAG-ACACC CCACAAA TCC-CGCTTCCC--CGACARAAAT.
19.Lycodon semicarrinatus AB008539 TACC-TTGAT: AC AA--CCATAA TCC-CACCCCTC--CCCACAAGCC,
20.Sibon nebulatus NC013985 T 'G-AGTC: A A-CTACC-TTGATAG-AGTAG-ATA AA--CTAAGCA TCC-CACTTCCC:
21.0vophis okinavensis AB175670 AC-AAGG-A-CTACC-TTGAT, AC CACA C- ARAG,
22.Python regius AB177878 TG-CCCG-AGAC A A-TTACC-TTGATAG-AGTAA-ACAC--AGGAT-TACA ACCCT-CACTTCCT--TTGCTTCAAT:
\GCTATC-CT
\GACTATTCTGGA
\GACTATTCTGGA
\GACTATTCTGGA
\GACTATTCTGGA
\GACTATTCTGGA
\GACTATTCTGGA
icTCTCC
cTCTCC!
"TTTAC TTTAT" ATAC, AAAARATCACAC! ACAGCCCCACCAARAC; TACAGCCATT CACACCCA: CAGGATTCTACTATTTTT T
'TCTCT

{CCTCTAGGTA

TGCTCTC
\TATCTCTC' T,
\TACTATCCTGGA
\TACTCTCTAGGTA
'AC CT:

TC
'AGTATTTTAACTTAAACTACTCTTTGCCAAAAATARACAATCCTCCT
‘PCTCC!

CCATCTCTGGCCCCCAAAGCCAGCATTTTACTACTTAAACTACTC AAAACCAATAA TCTCC:
‘AAACCTAAACCCGCT! AATATAACCCCCTCH
[ C-rich sequence ]
'CCCCCCCCTACCCCCCCCC~~GGTTTT TCCGGGTTTCGACTAT:
CCCCCCCTCCCCCCC -~ AATCCGGATTTCCGC
ccececTecceee TCCGGATTTCCCGC
CCCCCTCCCCC: TCCGGATTTCCCGC
CCCCCCCTCCCCCCmmmm— GGGTTTTTTGATCCGGATTTCTGC
CCCCCCCTCCCCCC: TTTTTAATCCGAATTCTGC!
CCCCCCCTCCCCCC: TCCGGGTTTCCCC
CCCCCCCCCTAACCCCCCCC--CGGAGCTTAATCCGGAATCCGACTAT
CCCCCCCCCCAACACCCCCCC AACCGGGTTCCGACTACT
CATTGTCAAAAGCCTCCCTCAACCACA TTTTACTTT( AATAC: AARAATCC
CCCCCCCTCCCCCCCmm - ARACTTTCATTCCGAGATTCGGC!
CCCCCCCTCCCCCC: TA TTTTATTCCGAGATTCGGC
CCCCCCCTCCCCCCCe TTTATTCCGAGATTGCC!
CCCCCCCCTACCCCCCCC--~GCCTTTTAATCCGGGTTTCCGACTAT-
CCCCCCCCTCCCCCCC: AGCTTAATTCCGGGTTTTCGCC!
CCCCCCCCTTCCCCCCCCC -~~GGAACTCAGTCC GACTATT
CCCCCCCCCTCCCCCCCe AGCTTAATCCGGGAATTCGACTAT
CCCCCCCCCTACCCCCCCCC--GGACTTTGTTCC TTCGACTATT
ccccccccrAccccccccc--TTACATCTGACCCAATTCCGArmnm
CCCCCCCCCCCCCAAC--~-~TTTTATCCTGATTTCGCCTAT:
AACCATTTCGATCCCGAAATCGGCCTATAT - == mmm = mmmmmmmm e
CCCCCCCCTTACCCCCCCCC——ACTT C; ACAC: GATTTTCCCTATCT
[ coreTas ]
ACTATCT-AC TTCACT ATGGTCT-GCCC-CACGCCTATTAAACGAG-AATCACCTATT T AAAAC ATGCA ccre.
_______ TGTACTATCT-ACAT--' TTCAC ATAC, T-GCCC-CACGCCTATTAAACGAG-AACC TATTTG-TATACAAAAGT-AGCATTGCACATGCAATTTTTGA(

ATGTACTATCT-ACAT:
ATGTACTATCT-ACAT:
"ACTATCT-AC!
TATCT-AC!

TTCACTATGTATAATCATACATTAATGGTCT-GCCC-CACGCCTATCAAACGAG- AGCCTTATAAT—AATTATTTG—TATACAAAAGT—AGTATGATACATGCAATTTTTGGCCGC
TTCACTATGTATAATCATACATTAATGGTCT-GCCC-CACGCCTATCAAACGAG-AGCCTTATAAT-AATTATTTG-TATACAAAAGT-AGTATGATACATGCAATTTTTGGCCGC:
TTCAC ATGGTCT-GCCC-CACGGCTATTAAACGAG-AGCC ACTATTTG-TATAC. CATGCAATTTTTGACCAC:
TTCAC TACACTAATGGTCT-GCCC-CACGCCTATTAAACTAA-AACC TATT GAAAAC-AGTACGACCCATGAAATTTTTGGCCAC:
ATGTACTATCT-ACAT: TTCACTATGTATAATCATACATTAATGGTCT-GCCC-CACGCCTATCAAACGAG-AGCCTTATAAT-AATTATTTG-TATACAAAAGT-AGTATGATACATGCAATTTTTGGCCGC:
ATGTACTATTA-ACAT: TTCACTATGTATAATCATACATTAATGATAT-GCCT-CACGCCTATTAAACCGG-TATTATTCCAA-TAATTATTA-TTATACAAAA TATTGTACATCTAACTTGTCTCCAC
_______ TA] TATTC. TTTAT--TTCAC’ 'GTTTT-GCCT-CACGCCTATTAAACCAG-AATTACTCTAT-AATTATTAG-TATAC. TCTAACTTGCCTCCAC:

TGTACTATCT-ACAT-
ATGTACTATCT-ACAT-~"
ATGTACTACCT-ACAT-~"
"ACTATCT-AC
TGTACTATCT-ACAT--TATAGTCTT
TCTAGTCTTTAT

TTCAC ATACATTAATGATCT-GCCC-CACGCCTATTAAACCAG-AATTATTC' TTAATTT-GTATAAAA CGAACAGACGATTTGTTACCTC-
TTCACTATGTATAATCATACATTAATGGTCT-GCCC-CACGCCTATTAAACCGG-AATTACTCTTT-AATTATTTG-TATAAAGARAT-GGTTTCGAACARACGGTTTGTCACCTC:
TTCACTATGTA’I‘AATCATACATTAATGATTT TCCC-CACGCCTATTARACCGG- TATTATCTAAT—AATTATATT—TATAAATAAAT—GGTATCGAACAAACTGTTTGTCACCTC
\TCTATC-TGCCTCACGCCTAATAAACCAG-AATTACTCCTT-, 'A-TA TACGTACAAGTAATTTGTCACCA(
TTCAC ATACATTAATGTTTT-GCCC-CATGCCTATTAAACGAG-, AATTACCCTAT-AATTATTTA TATAAATAACT-GGTACCGAACATCTATTCCGTCACCAC
TTCACTATGTATAATTATACATTAATGTTCT-GCCT-CACGCCTAATAAACCAG-AATTACTCCTT-AATTATTAA-TATAAAAAAACAGCATCCGAACAGACGATTTGCCTCCTC:
TTCACTATGTATAATCATACATTAATGATCT-GCCT-CACGCCTATTAAACGAG-AATTACTCTTT-AATTATTTG-TATATAAAACT-GGTACTGAACATACGATTTGCCTCCTC:

ATGTACTCTCT-ACAT:

TACTATCT-ACAT- 'GATCT-GCCT-CACGCCTATTAAAC! TACACTAT-, TTTG-TATAA ACATGTAAT TGCCTC:
TCT" TTCAC TTAATGATCT-GCCT-CACGCCTAATARAC AATTATACTAT-AATTATTTG-TATAA TGCGATTTACCCCCTC:
ATGTACTCTCT-ACAT: TTCACTATGTATAATCATACATTAATGGTTT-GCCT-CACGCCTAATAAACTAG-AATTATCTTTT-AATTATTTAGTATAAAGAAGT -GGTATCGATCATACGATTTACCCCCCC:
TCCTCAT-ATCGCTAT TAATACATTAATCGTTTTGCCC-CATGCCTATTTAACAAG-AATATAACTAT-AATTAATTA- ACT-GGTTCATTAAC: CCTACCT!

'CT-CATGAATATTAAACCAG-AATTTCCAATTAAATATTTTAACCTAAAATTG-~CCTTTGTACACT-AT-ATTAGCTCCTC:

~ATTTCTCGGACGTTCCATGCTTTAATGAATATTTATTGTTGG-TAC--~TCATGACTATCCCGTTCCTAA-TGGTGTCCCTTAGTCTAGCTCAGCCCGTGAAACCCTCTATCCTTCCACTTCAGGCATAC-AGTCCTGCTTTT-CACGGCC! TA
~ATTTCTCAAACGTTCCATGCTTTAATGGTTATCCATTGTTGG-TAC: AACCCTCTATCCTTCCACTGAAAGCATAC-AGTCCTGCTTTT-CACGGCC] TA
~ATTTCTCAAACGTTCCATGCTTTAATGGATATCTATTGTTGA-TAC: AACCCTCTATCCTTCCACTACAGGCATAC-AGTCCTGCTTTT-CACGGCC] TA
AACCCTCTATCCTTCCACTACAGGCATAC-AGTCCTGCTTTT-CACGGCC] TA
AACCCTCTATCCTTCCACTTCAGGCATAC-AGTCCTGCTTTT-CACGGCC: TA
AACCCTCTATCCTTCCACTTCAGGCATAC-AGTCCTGCTTTT-CACGGCC: TA
~ATTTCTCAAACGTTCCATGCTTTAATGGATATCTATTGTTGA-TAC-~~TCATGACTATCCCGTTCCTAA-TGGTGTCCCTTAGCCTAGCTCAGCCCGTGAAACCCTCTATCCTTCCACTACAGGCATAC-AGTCCTGCTTTT-CACGGCC: TA
~ATTTCTCAAACGTTCCATGC TT ~TAA---TCATGACTATCCCGTTCCTAA-TGGTGTCCCTTGATCTAGCCAAGCCCGTGARACCCTCTATCCTTCCACTTCAGGCATAC-AGTCCTGCTTTT-CACGGCC: TA
~ATTTCCCAGACGTTCCATGT ITG TTATTATTCG-TAA-~--CCATGACTATCCCGTTCCTAA-TGGTGTCCCTTAGTCTAGCTCAGCCCGTGAAACCCTCTATCCTTCCACTTCAGGCATAC-AGTCCTGCTTTT-CACGGCC TA
~ATCTCTCTAACGTTCCATGCATCAT-GAATATACATTATTGG-TAA-~~TCATGACTATCCCGTTCCTAA-TGGTGTCCCTT! CCGTGARATCCTCTATCCTTCCACTTCAGGCATAC-AGTCCTGCTTTT-CACGTCC:
~ATTACCCTCACGTTCCATGCATCAT-GAATATATCTTATTAG-TAA-~~TCATGACTATCCCGTTCCTAA-TGGTGTCCCTTGATCTCGGTCAGCCCGTGARATCCTCTATCCTTCC! CTTCAGGCATAC—AGTCCTGCTTTT—CACGTCCATATATTGTA
~ATTACCCTACCGTTCCATGCATCAT-GA; ~TAA~--~TCATGACTATCCTGTTCCTAA-TGGTGTCCCTT CCGTGARATCCTCTATCCTTCCACTTCAGGCATAC-AGTCCTGCTTTT-CACGTCCATATATTGTA
CATCTCTCAAACGTTCCATGTTATCTCGAATATCTATTATTAA—TAA—— ~CCATGACTATCCCGTTCCTAA-TGGTGTCCCTTGGTCTAGCTCAGCCCGAGARACCCTCTATCCTTCCACTTCAGGCATAC-AGTCCTGCTTTT-CACGGCCATATATTGCA
~ATCTCTCAAACGTTCCATGCT CATGACTATCCCGTTCCTAA-TGGTGTCCCTTGATCTAGCTCAGCCCGTGARACCCTCTATCCTTCCACTTCAGGCATAC-AGTCCTGCTTTT-CACGTCCATATATTGTA
~ATCTCCCAAACGTTCCATGT" TGAATATAC CATGACTATCCCGTTCCTAA-TGGTGTCCCTTGGTCT GCTCAGCCCGAGAAACCCTCTATCCTTCCACTTCAGGCATAC-AGTCCTGCTTTT—CACGGCCATATATAGCA
—ATTTCTCAGACGTTCC: TATCC -~ ~TCATGACTATCCCGTTCCTAA-TGGTGTCCCTTGGTCTAACTCAGCCC CTCT TTCAGGCATAC-AGTCCTGCTTTT-CACGTCCATATATTGCA
~ATTTCTCAAACGTTCCATGAAATC CATGACTATCCCGTTCCTAA-TGGTGTCCCTTGGTCTAGCTCAGCCCGTGARACCCTCT C (‘"‘TCAGGCATAC—AGTCCTGCTTTT—CACGTCCATATATTGTA
~ATTTCCCAAACGTTCCATGT" TTCGGCCACC CATGACTATCCCGTGCC! TCC TCAGCCCGTGAAACCCTCT C ATAC-AGTCCCGCTTCT-CACGTCC
~ATTTCTCAGACGTTCC; G CTGTTCC CCATGACTTAGTCCTTCCCGAGARACCCTCT GCGTAAGGCATAGCAGTCCTGCTCTT-CACGTCC
'CATTTT( GTTCCATTTAAC) T CATGGCTATCCACTTCA-; AAu.uuuuu CCATGACTTAACCCTTCCC « CTACAGGCATAC-AGTCCCGCTTTT-CACGTCC,

—-AT 'GTTCAATGCTGCACH 'GCTCATGTCTATCCTTGATC! 'GCTTCCC C \TACATGCTAACC-ATTC-~-GACTTCTCACGTCCATAAGTGCTA




ACTCCTCCCACAGTGCTCTT' CACTGGTTACACTCTCAAGTCC CCATCCCTCCCTACTAGCCTTTTCCAACGCCTCTGGTATCACCCGTTATATT! TATCACCTCATGTTCTT-ATCAGCC-TGCTCGATC(
ACTCCTCCCACAGTGCTCTT' CACTGGTTACACTCTCACGTCC. \CCATCCCTCCCTACTAGCTTTTTCC TTT GCACCCGTTATATT TATCACCTCATGGTTCTTATCAGCTATGCTCGATC(
ACCCCTCCCACAGTGCTCTT' CACTGGTTACACTCTCACGTCC. ACGGCCCGGAACCATCCC! TAGCTTTTTCCAA T GCACCCGTTATAT TATCACC TTCTT-ATCAGCTATGCTCGTTC(

CCCCTCCCACAGTGCTCTTT-AAGAGGCCACTGGTTACACTCTCACGTCCATCTCAACGGCCGG-AACCATCC TAGCTTTTTCCAA T GCACCCGTTATAT ATATCACC TTCTT-ATCAGCTATGCTCGTTC!

CTCCTCCCACAS TCTTT-AAGAGGCCACTGGTTACACTCTCACGTCCATCTCAACGGCCCGGAACCATCCCTCCCTACTAGCTTTTTCCAAGGCCTT GCACCCGTTATAT ATATCACC TCTT-ATCAGCTATGCTCGTTC

CCCCTCCCACAGTGCTCTTT-AAAAGGCCACTGGTTACACTCTCACGTCCATCTCAACGGCC \CCATCCCTCCC TTTTTCCAAGGCCTT GCACCCGTTATAT TATCACCTCATGTTCTT-ATCAGCTATGCCAGTTC!
A\ACCCCTCCCACAGTGCTCTTT-AAGAGGCCACTGGTTACACTCTCACGTCCATCTCAACGGCCC \CCATCCCTCCC TTTTTCCAAGGCCTT GCACCCGTTATAT TATCACCTCATGTTCTT-ATCAGCTATGCTCGTTC(
\ACTCCTCCCACAGTGTACTTT-AAGAGGCCACTGETTACTCTTTCAGGTCCATCTCAACGGCCCGGAACCATCCCTCCCTACTTGCCTTTTAAGAGGCCTTTGGTCTCACCCGTTATAT TATCACCTCATGTTCTT-ATCAGCC-TGCTCGCTCC
\ACCCCTCCCACAGTGCTCTTT-AAGAGGCCACTGGTTACACTCTCACGTCCATCTCAACGGCCCGGAACCATCCCTCCCTACTAGCT TTTTCCAAGGCCTTTGGTCGCACCCGTTATAT TATCACCTCATGTTCTT-ATCAGCC-TGCTCGTTC(
\ACTCCTCCCAGAATGCCTTTT-AAGAGGCCACTGGTTACACCTTCAAGTCCATCTCAATGGCCCGGA-CCATCCCTCCCTACTAGCTTTTTCCARGGCCTTTGGTCGCACCCGTTATATT! TATCACCTCATGTTCTT-ATCAGCC-TGCCAGATC(
\ACTCCTCCCAGAATGCCTTTT-AAGAGGCCACTGGTTACACCTTCAAGTCCATCTCAATGGCCCGGAACCATCCCTCCCTACTAGCTTTTTCCARGGCCTTTGGTCGCACCCGTTATATT! ATATCACCTCATGTTCTT-ATCAGCC-TGCCAGATC(
ﬁCTCCTCCCAGAATGCCTTTT—AAGAGGCCACTGGTTACACCTTCAAuALLAJLJLAAJuuLLLuh \CCATCCCTCCCTACTAGCTTTTTCCAAGGCCTTTGGTCGCACCCGTTATATT! ATATCACCTCATGTTCTT-ATCAGCC-TGCCAGATC
A\BCCCCTCCC T CACTGGTTACACTCTCACGTCCATCTCAACGGCCCGGAACCATCCCGCCCTACTAGCTTTTTCCAAGGCCTTTGGTCGCACCCGTTATATT ATATCACCTCATGTTCTT-ATCAGCTATGCTAGATC
ﬁCTCCTCCCAGTATGCTCTTT—AAGAGGCCACTGGTTACACTCTCALb11& TCTCAACGGCCCGGAACCATCCCTCCCTACTAGCTTTTTCCARGGCCTTTGGTCGCACCC T TATCACCTCATGTTCTT-ATCAGCC-TGCCAGATC(
AACCCCTCCC T TGGTTACACTCTCACGTCCATCTCAACGGCCCGGAACCATCCCGCCCTACTAGCTTTTTCCAAGECCTTTGGTCGCACCC T TATCACCTCATGTTCTT-ATCAGCTATGCCAGATC(
ACTCCTCCC, FFFTGTACTTT ranGGTTACACTCTP AGAACCCCTCAACGGCCCGGAACCATCCCTCCCTACTAGCTTTTTCCAAGGCCTTTGGTCGCACCCTTTATATT! TATCACCTCATGTTCTT-ATCAGCTATGCTAGAAC(
ACTCCTCCCACAGTGTACTT' CACTGGTTACACCTTCAAGTTCATCTCGACGGCCCGGAACCATCCCTCCCTACTAGCTTTTTCCAAGGCCTTT! GCACCCGTTATATT TATCACCTCATGTTCTT-ATCAGCTATGCTAGATC(
AACTCCTCCCTTTATGTTCTTT-CCAAGGCCGCTGGTTACACTCTCAAGAGCATCTCAATGGTCCGGAACCACCC TTACTTGCTTTTTCC TTT GCACCCTTTATAGT! TATCACCTCATGTTCTT-ATCACCTATGCCAGTTC(
ACTCCTCCCTTCAATGCTCTTCACTAGACCACTGGTTACACTTTCAAGGTCATCTCAACGGCCCGGAACCATCC TTGCTTTTTAAAA T GCACCCGTTATAT TATCACC TTCTT-ATCACGTATGCTCGTTC(

CTCCTCC CTTTCCAAGGCCGCTGGTTACACCTTCAAGATCATCTCAATGGTCCGGAACCACCC TTACTTGCTCTTTCCAA T GCACCCTTTATACTGGTACATTGCACC TTCTT-ATCACGTATGCCTGTCC(
\-CCCCTCCTCTCTTGCTCTTT-CCAAGACCGCTGGTTACACTCTCAAGATCATCTCGATGGTCCGGAACCACCCCTCC TAGCTTTTTCCAAGACCTT GCACCCTT AATTCACC TGTTCTG-ATCAGCTATGCCAGTCC:

q

{CACCCCTGGTAGTCTTTTT-~CTCTCTACCTTTCACCTGACAACCATATATGCCCGTTACCGTTACCCCT -~ ~ACCGGGG-~T-GGACAACCT-AGTCCGGGTGGCGCTTTATTCTTGGTCTTGCATATTCCC~TATATGGAT-ACA~~~TTCCTTCCAT!
1CACCCC TTTTT--CTCTCTCCCTTTCACCTGACACCC 'CCGTTACCGTTACCCCT- CATCTAGTCCGGGTGGCGCTTGATTCTTGGTC TAGCATATTCCC-TATATGATT- TTCTTTCCAT!
CACCCC TTTTTT-CTCTCTACCTTTCACCTGACACCC 'CCGTTACCGTTACCCCT- CATCT-AGTCCGGGTGGCGC TCTTGGTCTAGCATATTCCC. TCTTTCCAT!
CACCCCTGGTAGTCTTTTTT-CTCTCTACCTTTCACCTGACACCCATATATGCCCGTTACCGTTACCCCT: T-AGACCATCT-AGTCCGGGTGGCGCTTGATTCTTGGTCTAGCATATTCCC: 'TCTTTCCAT
CACCCCTGGTAGTCTTTTTT-CTCTGTACCTTTCACCTGACACCCATATATGCCCGTTACCGTTACCCCT: T-AGACCATCT-AGTCCGGGTGGCGCTTTATTCTTGGTCTAGCATATTCCC-TATATGATT - ATA— ~TTCTTTCCAT!
1CACCCC TTTTTT-CTCTCTCCCTTTCACCTGACACCC CATCT-AGTCCGGGTGGCGCTTGATTCTTGGTC TAGCATATTCCC~TATATGATT: TTCTTTCCAT!
CACCCC TTTTTT-CTCTCTACCTTTCACCTGACACCC CATCT-AGTCCGGGTGGCGC TCTTGGTCTAGCATATTCCC. TCTTTCCAT!
!CACCCCTGGTAGTCTTTTT-~-CTCTCTACCTTTCACCTGACACCCATATATGCCCGTTACCGTTACCCCTC T-AGACACTTT-AGTCCGGGTGGCGCTAGATTCTTGGTCTGGCATAATCCCCC ACA---TTCCTTCCAT
{CACCCCTGGTAGTCCTTTTT-ATCTCTACCTTTCACCTGACACCCATATATGCCCGTTACCGTTACCCCT: T-GGACAATCT-AGTCCGGGTGGCGCAATATTCTTGGTCTAGCATATTCCC-TATATGGAT-ACA~~~TTCTCTCCAT!
1CACCCC TTTAT-CTCTCTCCCTTTCACCT-ACACCC) CCGTTACCGTTACCCCT-—~ACCH CCTTTTAGT TCTTGGTCTTACACATTCCC. 'A-—-TCTCTT-CAT!
!CACCCCTGGTAGTCTTTTTT-ATCTCTACCTTTCACCTGACACCCATATATGCCCGTTACCGTTACCCCTC T-AGACCCTTT-, AGTC“ TCGATTCTTGGTCTAGCACATTCCC: ATA---TCTCTC-CAT!
‘CACCCCTGGTAATCTTTTTT-ATCTCTACCTTTCACCTGACACCCATATATGCCCGTTACCGTTACCCCTC C-AGACACTTT-AGTC. TCGATTCTTGGTCTTGCACATTCCC-TATATGGAT-ACA-~-~TCCCTC—-CAT

‘caccec TTTTTT-CTCTCTCCCTTTCACCTGACACCC: CCGTTACCGTTACCCCT- ~T-AGACCATCT-AGTCC TATATTCTTGGCCTAGCATATTCCC-TATATGGAT-ACA~
‘cACCCC TTTAT-TTCTCTCCCTTTCACCTGACACCC: CCGTTACCGTTACCCCT- CATCT-AGTCC TCTTGGTCTAGCATATTCCC A
‘CACCCCTGGTAGTTTTTTAT-CTCTCTCCCTTTCACCTGACACCCATATATGCCCGTTACCGTTACCCCT- T-AGACCATCT-AGTCC TTGATTCTTGGCCTAGCATATTCCC ACA.
‘CACCCCTGGTAGCCTTTTTATCTCTCTCACTTTCACCTGACACAGGTAT--GCCCGTTACCGTTACCCCTC T-AGACCCTTT-AGTCAA( TCGATTCTTGGTCTGGCACATTCCC-TATATGGAT-ACA-~~TTCCTC~CAT
‘caccec TTTTAT-CTCTCTCCCTTTCACCTGACACCC: CCGTTACCGTTACCCCT---ACCGGGG--T-AGACCATCT-AGTCC TTGATTCTTGGCCTAGCACATTCCC-TATATGGAT-ACA~
‘CACCCC TGTTCTTTTT-ATCTC! TCACCTGACACTCACTT--GCCCGTTACCGTTCCCCTC-~ACCGGGGCGT-AGACCATCT-AGTCC TCTTGGC \CATTCCC-TATACGGAT-ACA-~-~TTCCTT-CAT
{CACCCCTGGTAGCTCTTATT-TAATCTAGCTTTCACCTGGCACTCACTT-~GCCCGTTACCGTTCCCCTC - ~ACCGGGGCGT-CGACACTCT-AGTCCH TATGTCCATAGCCTGGCTTTCCCCC T-ACA-
‘CGCCCCTGGTTGGGGTTTTT--AGGT-ACCTTTCACCTGACACCCATATATGCTCGTTACCGTCACCCCT -~ ~CTCCGGGG-T-AGGTTAT-T-AGTCCAGGT! TATACCCTTGGTCGTGCACTTTCTCCTATATGGAT-ACA-~~TCTCTT-AAT:
‘ACCACTGGTATCCCTTTTTT-CTCTCTCCCTTTCACCTGACTACC: ACACACAC, TAGTCCGGG-TTGAGCAC TATCCCTCC. CACCTTCCCTT-GA-GGCTTACA-~~TCTCTT-AAT
csB-1 1 [
ATTTT ATA--TCGTTCTCATTGACCAC-TTTTCTT-CACTATTTCTTTAT TTGCCGGAGTTCAC. \AGCCC-TAT AAAA-TCATGTTTCGGCTTGCGACGACTTTATAAT AAAACCCT
GGTTTT ATA--CCGTTCTCTCTGACCCC-TTTTCTT-CATTATTTTTTTAT C AACCC-TAT TCATACTTTCTTTTACGACCAAACTATA
TTTT ATA--CCGTTCTCTCTGACCAC-TTTTCTT-CAATATTTTTTTATTACAAAACTGCC TA TTTAAACCC-TAT ~TCATACTTTCTTTTACGACAAAATTATAATA
'GGTTTTTAGACATA--CCGTTCTCTCTGACCAC-TTTTCTT-CAATATTTTTTTAT' AAACTGCCGGAGTA! TTTAAACCC-TAT AAAA-TCATACTTTCTTTTACGAC;
TTTT ATA--CCGCTCTCTCTGACCAC-TTTTCTT-CACTATTTTTTTAT' AACCC-TAT AAAA-TTATACTTCCTTTTACGACAAAACTATAATA-
CGCTCTCTCTGACCAC-TTTTCTT-CATTATTTCTTTAT T AACCC-TAT TCATACTTTCTTATACGACAAAACTATA
TTTT CCGTTCTCTCTGACCAC-TTTTCTT-CAATATTTTTTTATTACARAACTGCC TA TTTAAACCC-TAT ~TCATACTTTCTTTTACGACAAAACTATAAT: AAAACCCC
‘GATTGTTAGACATA-~TTTTTCTACACTCCGAC-TTTTTT-~CATTATTTTTTTACTGAAGTTTCACCGTATTAAATTTAATTAATTTGGATA-TAAAATATTAAA~TTATATTTATATACCCTAATAATATAGT TATTTTTCCCTATAT - ~AAAATTAR
ATTAT ATA--TTTCTCTTATCGCCGGC-TTTTCT-~CATTGTTTTTT TACCGCTGTTTGCACAATTTTTAAACCC-~TATTTTTAAAAA-TCTTACTTTCACGATACGACAAAACTATAAT - ~ARACAACG
GGTTCTTAGACATA-~TTTTTCTCCTGACTCAC-TTTTCT-~CATTATTTTAT TCGCCGCTGTTAGCACTTTTTTTAAAGGC- TCATACCTTTTT GACAAACTACAAT. AAAATTGC
ATTTT ATA— TTTTTCTCCTCTCCCGC- TTTTAT——CATTATTTTTTTTTAGTATTTTCGCCGCTGTTAGCACTTTTTTTAAACCCC-TATTTTTAAAAA TCACACTTATGCAATACGATAAACCCCAATARA:
TTTTTCTCCTCGCCTAC-TTTTTC-~CATTGTTTTTTTTT GCCGTTGT AC AACCC-CATTTTTAAAAA-TCACACCTACGCAATACGATAAACTACAGTAAA-
'GCTTGTTAGACATA— TTATTTCTCACATCCAC-TTTTTC--CATTATTTTTT ACCGTTGTTCACAC ACCCC-TAT TCATGCTTCTACAATACGACAAACCTATAATAA.
GCT ATA--CCGTTATCNTATTCCGCCTTTTTA--CATTATTTTTT TTCCGCT-GTTAGCTAATTTTC-AAAACCCCTAT! TCAAGCCTC CATA
CTTGT 'A-~TTATTCTTCTCGCCGACTTTTTTC--ATTGTTTTTT ATTTTACCGTT-GTTCACAC! TTAAACCCC-TAT AAAA-TCATGCTTCTACAATACGACAAAACTATAAT.
'GATTATAAGACATA— TTATTCTCTACATCCAC-TTTTTC-~CATTATTTTTT TTTCACCGCTGTTAGCAC ACCCC-TAT AAAA-TCATGCCTCTCTAATACGATAAAACTATAAT-
'GCTCGTTAGACATA-~TTATTTCTCTAATCCAC-TTTTTC-~CATTATTTTTT TCACCGCTGTTAGCAC ACCCC-TAT TCACACTATTGCAATACGTCAAAACTATAAT-
GCTTGT ATA--CTTTTTCCTTGAC ~ARATTT--CATTATTCTTTTATTATAAATTTGCCGC. AACACTTTTTCATCACCCC-TAT TCTGAGAAAA GACAAAAC
'GCTTGGTAGACATA-~TTTTTCCTTTTGTCGCA-GCTCACT-CATTATT TTTTTATTGTCAATCTGCCGCTGCTTGCATATCTTCTGCTCCTC ~ATTTTTCAGAAATATGACAATTT TAATACGAC TATAAT.
'GCTTGTTATACATA-~TTCTTCACTACTGCTGA-AAATTT-~CATTATTTTTTACTAAAGAAATCCCGGTGTAAATACACTTTTTCACCCATT-TTTTCAAATTTTTACCAAAATCAATACCACTTTTCTATACT-
GCTTGT ATA--TATC TCCCCCCG--ARATTTTACAC-ACCAAAACTTC!
csB-3 ]
‘CTCCTA TTCTATAC ATGTTATCTTTG: ATACCCCTCACATCACACTTACCTAATTTTAACCCCGGGTTTTCACTACTTTTAATCCTAAAAGTCTATTAAAAAAATAAAAACTTTCCACTACGCTACTATAGCATTTTTATCTTTAA
'GCCCCAA TATATTTAATCTCAC: TATCTTCACACACCCTTACCCTATTTTTCACCC TTT T AAATC AR TCTCACACTA. TTTTTA
\CCCCAAAAAG----CTATACTTTTTTTTTCATATTATCTTCACACACCATCACCCTATTTTTCACCCCGAGTTTT ATAACAAAAATCAT AAATATCTCTCACACTA. CTTTTTATCTITACTARATAAGCATAC
CTA" CACAC. ACCCTATTTTTCACCCCGAGTTTT ATAACAAAAATCAT AAATATCTCTCACACTAATATA-TCTTTTTATCTTTACTAAATAAGCATAC
CTATAATTTATTTTTCATATTATCTTCACACATCCTCGCCCTATTTTTCACCCCGAGTTTTACTATCATTTATCACAAAAATC, A TCACAT TTTTTATCTTTACTAAATAAACATACG
'ACTTTATTTTTCATATTATCCTCACATACTTTAACCTTATTTT-CACTCCGAGCTTTCAC TTTTAACAARAATCAT AAATATCTCTCACACTAATATGGTGTTTTTATCTTTACTAA,
GCCCCAAAAA---GCTATACTTTTTTTTTCATATTATCTTCACACACCATCACCCTATTTTTCACCCCGAGTTTT ACAARAATCAT AAATATCTCTCACACTA. TTTTTATCTTACTCTST
TACGGGATTT- - CTATATTAAATTTAAT TAATTTCGATATARAATATTAAAT TATAT TTATATACCCTARTA TTTTCC
TTCCCARA TATT AACCTTACATTCAACCCCCCCCCACCACAT TTTTCCCAAATAA, TTACTCCGGTATTTTGCCACTTTTTTCCAGAAATAAATTTCATATGTTGAAATACTCCTCTCACCACTTTAGT
CTTCCCAA T, TTACATAAGAACTGTTTTGCCACGACACTTTATCTTAT- TTT--CCCATGCGAATTTGTTAATCGAAATTTTGCCACTTTCTCTTCAAAAATTAAATTCTAATGTTAAAATACTTCCTCTCGTAAT
ATAATTATATTTTCATATGATCTGTTATTACCGATATCTCATCTTATTATATAATTTTCCCACATGAAT TTTCTTTCC TGCCACTTTTTCTCCAAAAGTTTAATTCAGATGTGAAAAAACTCTCCTCAAAATTAAAGTCT
GATCTCTTTTTACAGATACCTCACCTTAT ATTTTCCCATGTAAATTTTCTTTCCGGAATTTTGCCACTTTCTCTCCAAAATTAAATTCAAATGTAAAAAAAACCTCCCCCAGAATTARAGACT

AAATTCAAATGTCAAATTCACCCCTTCACCAATATA

CATATCATCCTCACCAC; ATTATACTTTTTTCCCATCTTG! ATTTACCCCGGAAATCTGCCTTTCTCCGTAGAATTTAATTTCAGTTATCAAAATCACCCCTGTGACAAATGTGGTAATTCCcc
CCCAAAAA————AAGTATAATTTTTTTTACATTCCATCTTTATTATCACTCALALJL;;; \AAAAACTTTCCCATGTTTAATTTTAACCC: TTTAAATTTTAATTCAAGTGTCAAATTAACCCCTTCACCATTATAG
'AATCCCAA TCAATTTCTTTTACATATTACCTCTCACCTCTCCCGACACCCCATT AAAATTTTTCCC. GCTAATTTTTACCCCAGAGTTTCGCCACTTTTCTcCAAAATAAAAATTCAAATGCCCAAATCCCCCC
ATAACCAA TA; TTTCATACAACCTCTCACACCCCCTGACACCTCC AATAATTTT--CCCACACAAACTTTTAATCCGAAATCTTGCCACCTTTTTCAGAAATTAAAATTCAAATGTCAAAATCACCCCCTCACCGTT
cGeecc: 'CCCATATACTTATTTTCATACCAGCCTCTCACCCCGATCACACCCCGTG! I TATAAAAATAGCAAACACATATTTTAGAACCGCATATTTAACTTCTTTCTCTGAAAAATCATTTCAAATGCCAAAACACCCCCCA
AAACATAAATTTAGTGTCCTATATTTCGCCATCTTTCCT! TTTCAAACGTTGARATCGGCCCC

T \GAACTTATTTTTCATTTCACCGT TTACACGAGAAT: AAAAACACGGTTCAACTTT! CGAAAATTCACTATTTCTCCAAAATTTCAATTCATAAGTGCAAATCACCCCCAA
TAAGAACTTCCTACTCACCACCAAAATAAAACTAAACCTATAATTACGACCCGCCGTTCACTCCTACACTCACATCTCTTTACCTTAAAACAATACAAAACGGGCCTAATCACAAGCCCCGCCTTCATGAAACTTTTACTTCTATGA

AGATT TATTATCAC-TTTTTACTCTTCCCG ACACAAAC TTTATTCCCAGT TGTTT-ATTCTAAAAACTATTAAGAAATATTARAATCACTCTCACATTATCATAGCATTTTTAACTTTGT
GAGATTTATATATATAAATATATTTATTGT-~CACTTTTTTACTCTTCCCC! ACACARATACATTTTATTCCCAGTTTTTATTACTACACATTCTAAAAACTAT TATTAAAATCACTCTCACATTAT TTTATC-----
GAGATTTATATATATAAATATATTTATTGT-~CACTTTTTTACTCTTCCCC! ACACAAATACATTTTATTCCCAGTTTTTATTACTACACATTCTAAAAAC! TATTAAAATCACTCTCACATTATTATGGTGATTTTATC -~
AGATT c ATAAC ATA 'CTGCATTATAATTT! CCAGTTTTTATTAT TAAAAACTATTCAGAA-TATTAAAACCACTCTCACACTATTATAGCGCTTTTATCTTTAT'
GAGATTTATATATATAAATATACTTATTATCACTTTTTTTACTCTTCCCC! AATAC TTTA-TTCCCAGTTTTCATTATTGTTTATTC TAAAAACTATTAAGAA-TATTARAATTATTCTCACACTATTATTAGCGCTTTTATCTTTA'

TATCTGC: ATTTTAATTCCCAGTTTTTATTATTATTTATTCTAAAAACTATTAAGAATATTAARATTACTCTCACAC! TTTATCTTTATTAATAAAATAAT:!

CTTTTTTCCCACACTAA

TAAAGACTTTTTCCCC AACTTAATGC TT T" AAACTTTTARACGTGAC
TTTCT "TACAGTTTAATAC AR AATT
TTTCCCCTTTAATCACGATTTAATCCGAA. CTTAAATAAATTTTA
GTCTTTTTTTCCTTTT! ACAATGCTAA ACTT;
CTTGTTTCTTAATACC TT ACCTACAAATTAAACGAAAAATTTCCTATARAAATTATCTC! TTTTACATTTTAAATTTTTTTT AAAACATGGCCATTTCCCCTTGCTTTCAACAC
TCATCTT ATTACATTACAATAC A TTTTAAC
GACACCCTTATAGTCACTTTTCCC! TCATAATACK Al TATTAACC:
TAGCAATTTCTCCCACA TAAAC
CTAAAAAATAGTCATTTCACC: TC! CAATCTCCCC TAT,
CCCAAAAAAATAGTCATTTTACCAACTAAAATC cc TTTA
\ARAATTACAGCC TTGCC! TTTCAACCCAAACCCGAATTTC TTGTCTGTAGCTTAAGCC! CTGAAAATGCTAAGATGGTCCAACCCTCCAARACCCATATTACCCGTAAACGTTAACCTTGTGAAGTAAACA,

TTACTCACCACAAAATAAAAATATAGGAAAACAAACCTCTAATCACGATTTGACGTTTGTTCTTATAT



TAATAA TT CTCACTCAATTTTATTT CCCCTGC AAAATAAATACAATTTATCTGC: TTTAATTCCCTGTTTTTATTATTATTTATTCTAAAAACTATTAAGAATATTA

TAATAAAACAATAC @

TTAATAAAACAATAC

TATGCGGAAATTAATAATAACTTCTGAGCGCTATC

ACCGATAAATTAAAACTACCCCCACCCATCTTCAACCCATAACCCATGACCCAT-

[~repeat sequence

[TTA C TCCCACCAGCCTCCCTCCCCCAARAAAAAAGGTACAAGCATGTTTCGTTCGATGT:
AAATTAT cac! TTTATCTTACTTATAAAACAATAC A--[A CTCACTCAATTTTATTTTTACCCCCTGC A AATTTATC CCTC
[TTTATTAATAA TAATATATA CTCACTCAATTTTATTTTCA-CCCTTCTAC! AAAATAAAT!
[TTTATT: ATATATA CTCACTCAATTTTATTTTCA-CCCTTC AAAATAAAT.
[ATTTTAACCTCACTCAATTTTATTTCAACCCTCTCAT! ATATAATTTATCTGCATTAT! 'CCCAGTTTT'
[TACGATAC ACCGTTCAAAATTTACTCTTGTGTAAAAATACTCCTACTATTTTAATGGTTTTTCCGTATCTATA!
TAATTTTTTATTCCCAGTTTTTACTATTATTAGTTCTAACAAGCCTATTTAAAAATATTAAAATTACTTCTCACACTACTATAGCATTTTTACCTTTAA] 10 tandem repeats of 190bp
GTTTTTATTATTATTTATTCTAAAAACTATTAAGAAATATTAAAATCACTCTCACGCTATTATAGCTATTTTATCTTTACTTATAAAACAATACGAGATTAATATATA] 8 tandem repeats of 197bp sequence

TGC, TTTAATTCCC TTATTATTAAGTTTTCTAAAAAC! TAAAATTACTCTCGCGC TTTTAT] 13 tandem repeats of 198 bp sequence

TAGAATT! TGC TTTAATTCCC TTATTATTAAGTTTTCTAAAAAC TAAAATTACTCTCGCGC TTTTAT] 14 tandem repeats of 198 bp sequence

‘TTATTATTGTTTATTCTAAAAACTATTAAGAATATT: TCTCACAC! TAGCGCTTTTATCTTTATTAATAARACAATACGAGATT AT] 4 tandem repeats of 199 bp SequUeNCe-----—---——————.

‘ATTACAATACTGATTTTT AAARACTAC CAATAATGAC ATTTACGATAAAATAACCACTCCCCCTCAATA! AAAATCTTCCCCACTAATATAGTTATTTTATCCCATGCTTACAG] 2 tandem
S1- tRNA-Phe -1

TTATCA-TA-GCTT-ACAACC---AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC~CTT-~~ACC-~TGATAACA--ACCCACAGT

ATGCTATTACAACCCATTAT! AACACTAA

repeats of 241 bp

ARACCGCCCTACTTTATT TAGGTCTCCTATTTACATGGC TCAAATATCTTATACATTCATCTC: TAAGCAACCACCAAACCTCTAACAAAGCAATACGCGCCATC!

AAGACCGCACGTAAACCTACTCTTTATAA!




TTA
\TTGCCCCATACCCCAACATTAACACATGAACACTTATAACCTCTCATCCTAAACACTAACCAARATCAACCACTCACCACTCGATC! CTAAACTATCTCCAAATTTTAACCACAGACCCATAATCCCGCCATAATCCTAAAAC—= -~~~
TTA
TTA
TTA
TTA
TTA
TTA
TTA
TTA
TTA.
TTA,
TTA
TTA
TTA
TTA
tRNA-leu S0+ tRNA-G1n
(AGG-TA-GCAC-AGCTTGGCC-GTGC-A-AAA TTAAAA-CCTAA-AAA ATG-TTCAAAT-CATCT-CCTTAATA~-CTAGAAAG-TCAAG-ACTCGAA-CTCAA-ACCT-GARAG-CCCAARA-CTTCC-A-ATAC-TACCAAT--ATAC-TA~
\AGG-TA-GCAC-AGCTAGGCC-GTGC-A-AAAGG-CTTAAAA-CCTTA-AAAC-AGATG-TTCAAAT-CATCT-CCTTAATA- ~TTAGAAAG-TCAA TCGAA-CTTAA-GCCT-GAAAG-CCCAAAA-CTTTC-A-ATAC-TGCCTAT-~ATAC-TA~
\AGG-TA-GCAC-AACTAGGCC-GTGC-A-AAA TTAAAA-CCTAA-AAA ATG-TTCAAAT-CATCT-CCTTAATA-~TTAGAAAG-TCAA TCGAA-CTTGA-ACCT-GAAAG-CCCAAAA-CTTTC-A-ATAC-TACCTAT-~ATAC-TA-
\AGG-TA-GCAC-AGCTGGGCC-GTGC-A-AAA TTAAAA-CCTAA-AAA ATG-TTCAAAT-CATCT-CCTTAATA-~TTAGAAAG-TCAA TCGAA-CTTAA-ACCT-GAAAG-CCCAAAA-CTTTC-A-ATAC-TACCTGT-
\AGG-TA-GCAC-AGCTAGGCC-GTGC-A-GAA TTAAAA-CCTAA-AAA ATG-TTCAAAT-CATCT-CCTTAATA-~TTAGAAAG-TCAA TCGAA-CTTAA-ACCT-GAAAG-CCCAAAA-CTTTC-A-ATAC-TACCAAT-
IWKR~-TA-GCAC-AACTAGGCC-GTGC-A-AAA TTAAAA-CCTAA-AAA ATG-TTCAAAT-CATCT-CCTTAATA-~TTAGAAAG-TCAA TCGAA-CTTGA-ACCT-GAAAG-CCCAAAA-CTTTC-A-ATAC-TACCTAT-
\AGG-TA-GCAC-AACTAGGCC-GTGC-A-AAA TTAAAA-CCTAA-ATA ATG-TTCAAAT-CATCT-CCTTAATA--CTAGAAAG-CTAAG-ACTCGAA-CTTAA-ACCT-GAAAG-CTCAAAA-CTTTC-A-ATAC-TGCCAAT-

\AGG-TA-GCAC-AGCCAGGCC-ATGC~A-AAAGG-CTTAAAA-CCTAA-ACAC-AGGTG-TTCAAAT-CATCT-CCTTAATA-~TTAGAAAG-CCAAG-ACTTGAA~CTTGA-ACCT-GAAAG-CCCAAAA-CTTTC~A~ATAC-TGCCTAT-
\AGG-TA-GCAC-AGCCAGGCC-GTGC-A-AAAGG-CTTARAA-CCTAA-ACAC-AGGTG-TTCARAT-CATCT-CCTTAATA-~CTAGARAG-TCAAG-ACTCGAA-CTTAA-GCCT-GARAG-CCCAAAA-CTTTC~A-ATAC-TACCTAT:
\AGG-TA-GCAC-AGCTAGGCC-GTGC-A-ACAGG-CTTARAA-CCTCA-ACAC-AGATG-TTCARAT-CATCT-CCTTAATA-~TTAGARAG-TCAAG-ACTCGAA-CTTGA-ACCT-GAGAG-ATCAAAA-CTCTC~A-ATAC-TACCAGT:
\AGG-TA-GCAT-AACTAGGCC-ATGC~A-ACAGG-CTTAAAA-CCTCA-ACAT-AGATG-TTCAAAT-CATCT-CCTTAATA-~CTAGAAAG-TCAAG-ACTCGAA~CTTGA-ACCT-GAAAG-ATCAAAA~CTCTC~A~ATAC-TACCAAT-~ATAC-TA~
\AGG-TA-GCAT-AACTAGGCC-ATGC-A-ACAGG-CTTAAAA-CCTCA-ACAC-AGATG-TTCARAT-CATCT-CCTTAATA--CTAGARAG-CCAAG-ACTCGAA-CTTGA-ACCT-GAAAG-ATCAAAA-CTTTC~A-ATAC-TACCAAT-
\AGG-TA-GCAC-AGCTAGGCC-GTGC~A-AAAGG-CTTAAAA-CCTCA-ARAC-AGGTG-TTCAAAT-CATCT-CCTTAATA-~CTAGAAGA-CCAAG-ATTCGAA~CTCAG-ATCT-GAAAG-ATCAAAA-CTTCC~A~ATAC-TACCACT-
AGG-T. ~AGTTAGGCC-GTGC-A-AAA TTAAAA-CCTCA-ACAC-AGATG-TTCARAT-CATCT-CCTTAATA--CTAGARAG-TCAAG-ACTTGAA-CTTGA-GCCT-GARAG-ATCAAAA-CTTTC-A-ATAC-TACCAAT--ATAC-TA-
\AGG-TA-GCAC-AGCAAGGCC-GTGC-A-AAAGG-CTTARAA-CCTCA-AAAC-AGATG-TTCARAT-CATCT-CCTTAATA-~CTAGAAGA-CCGAG-ACTCGAA-CTCAA-ATCT-AAAAG-ATCAAAA-CTTCC TAT-TACCATT-
\AGG-TA-GCAC-AGCCGGGCC-GTGC-A-AAAGG-CTTARAA-CCTAG-ACAC-AGGTG-TTCARAT-CATCT-CCTTAATA-~CTAGARAG-TCAAG-ACTTGAA-CTTGA-ACCT-GAAAG-ACCAAAA-CTTTC~A-ATAC-TACCAAT:
\AGG-TA-GCAC-AGCCAGGCC-GTGC-A-AAAGG-CTTAAAA-CCTCA-ACAC-AGGTG-TTCAAAT-CATCT-CCTTAATA-~CTAGAAAG-TCAAG-ACTCGAA~CTTGA-ACCT-GAAAG-CCCAAAA~CTTTC-A~ATAC-TACCAAT-~ATAC-TA~
\AGG-TA-GCAA-AGCCAGGTT-ATGC~A-AAAGG-CTTAAAA-CCTCA-ACAC-AGATG-TTCAAAT-CATCT-CCTTAATA-~CTAGAAGG-CCAAG-ACTCGAA~CTTGA-ACTA-AAAAG-CCCARAA~CTTTG-C~ATAC-TACCAAT-
\AGG-TA-GCAA-AGCTTGGCC-GTGC-A-AAAGG-CTTAAAA-CCTCT-ACAC-AGATG-TTCAAAT-CATCT-CCTTAATT-~CTAGAAAG-TCAAG-ACTCGAA-CTCAA-ACCT-AAAAG-TCCAAAA-CTTTT: TAC-TGCCTTT-
\AGG-TA-GCAA-AGCACGGCC-ATGC-A-AAAGG-CTTAAAA-CCTAA-ACAC-AGATG-TTCAAAT-CATCT-CCTTAATA-~CTAGAAAA-CCAAG-ATTCGAA~CTTGG-ACCT-AGAAG-CCCAAAA~CTTCT-A~ATAC-TACCCT -~ ~AT:
\AGG-TA-GCAA-AGCGGACC--ATGC-A-AAAGG-CTTARAA-CCTTT-ACAC-AGATG-TTCARAT-CATCT-CCTTAATA-~CTAGAAGG-TCAAG-ACTCGAA-CTTGA-ACCA-GAAAG-CCCAAAA-CTTTC-A-GTAC-TTCCAAAT-ATAC-TA~

“][~ tRNA-Met =]
~CTTTCTA--AGTAAAG-TC-AGCT-AATTA--AGCT-A-CCGGG-CCCATAC-CCCGA-AAAT-GCC-~ACAC---GGC-CTTTACTA
~CTTTCCA--AGTAAAG-TC-AGCT-AATTA--AGCT-A-TCGGG-CCCATAC-CCCGA-AAAT-GCC-~ACAC---GGC-CTTTACTA

~CTTTCCA--AGTAAAG-TC~-AGCT-AATCA--AGCT-A-TCGGG-CCCATAC-CCCGA-AAAT-GCC~~ACAC---GGC-CTTTACTA
~CTTTCCA--AGTAAAG-TC~-AGCT-AATCA--AGCT-A-TCGGG-CCCATAC~-CCCGA-AAAT~-GCC~~ACAC---GGC~-CTTTACTA
~CTTTCCA--AGTAAAG-TC~-AGCT-AATCA--AGCT-A-TCGGG-CCCATAC-CCCGA-AAAT-GCC~~ACAC---GGC-CTTTACTA
~CCTTCCA--AGTAAAG-TC~-AGCT-AATCA--AGCT-A-TCGGG-CCCATAC-CCCGA-AAAT-GCC:
~CTTTCTA--AGTAAAG-TC~-AGCT-AAACA--AGCT-A-TCGGG-CCCATAC-CCCGA-AAAT-GCC:
=CTTTCTA--AGTAAAG-TC~-AGCT-AAACA--AGCT-A-TCGGG-CCCATAC-CCCGA-AAAT-GCC:
~CTTTCTA--AGTAAAG-TC-AGCT-AAACA--AGCT-A-TCGGG-CCCATAC-CCCGA-AAAT-GCC~-
~CCTTCTA--AGTAAAG-TC~-AGCT-AAACA--AGCT-A-TCGGG-CCCATAC-CCCGG-AAAT-GCC~
~CTTTCTA--AGTAAAG-TC-AGCT-AAATA--AGCT-A-TTGGG-CCCATAC-CCCGA-AAAT-GCC~
~CTTTCTA--AGTAAAG-TC-AGCT-AAACA--AGCT-A-TCGGG-CCCATAC-CCCGA-ARAT-GCC—
-TCTTCTA--AGTAAAG-TC-AGCT-AAATA--AGCT-A-TCGGG-CCCATAC-CCCGA-ARAT-GCC
~CCTTCTA--AGTAAAG-TC-AGCT-AATCA--AGCT-A-TTGGG-CCCATAC-CCCGA-AAAT-GCC ~GGC-CTTTACCA
~TCTTCTA--AGTAAAG-TC-AGCT-AAATA--AGCT-A-TCGGG-CCCATAC-CCCGA-AAAT-GCC ~GGC-CTTTACTA
=CCTTCTA--AGTAAAG-TA-AGCT-AAATCA-AGCT-A-GCGGG-CCCATAC-CCCGA-AAAT-GCC~ —ACAC --=GGC-CTTTACTA
CCCTTCTA--AGTARAG-TC-AGCT-AAACA--AGCT-A-TCGGG-CCCATAC-CCCGA-AAAT-GCC-~ACAC---GGC-CTCTACTA
-CCTTCTA--AGTAAGG-TC-AGCT-AAATA--AGCT-A-TCGGG-CCCATAC-CCCGA-ARAT-GCC-~ACAAC--GGC-CCCTACTA
-CTCTCTA--AGTGGGG-TC-AGCT-AAACA--AGCT-A-TCGGG-CCCATAC-CCCGA-ARAT-GCCT-AAAC--AGGC-CCCCACCA
~TTTTCTA--AGTAAAG-TC-AGCT-AAAAA--AGCT-A-TCGGG-CCCATAC-CCCGA-ARAT-GTC--CACGA--GAC-CTCTACTA
-CCTCCTA--AGTAAAG-TC-AGCT-AAAACA-AGCT-A-TCGGG-CCCATAC-CCCGA-ARAT-GCC--CCCC---GGC-CTCTACTA

~GGC-CTCTACTA
—GGC-CTTTACCA
~GGC-CTTTACTA
~GGC-CTTTACCA
~GGC-CTTTACTA

Supplementary figure S2. Sequence comparison of the MNCRI1 region among 21 snake species. The control
region sequences were aligned with the aid of ClustalX software after identifying common sequence blocks
(C-rich, CSB-1, CSB-3, and coreTAS sequences). Transfer RNA genes were aligned based on their clover-
leaf secondary structures. The red line indicates the anticodon of each tRNA gene. Sequences for tandemly
duplicated regions are represented by a single repetitive unit sequence with a note on repetitive numbers.
MNCRI for Hydrophis melanocephalus contains duplicated control regions (see Fig. 3) and they are shown
sequentially from MNCR1 _1to MNCRI1 2. Note that Laticauda semifasciata had a lot of difficulties in the

alignment.



scientific name Accession number - tRNA-Thr -] [~

1.Hydrophis ornatus LC648430 GCCCCAG-TA-GCTT-ACACCAC -AAAGC-A-TTGTT-CTTGTAA-ACCAA-AGACG-GAATCT -~~~ -ACCCC-CTAGGGCA---TCAAAGAA-
2.Hydrophis melanocephalus LC648429 GCCCCAG-TA-GCTT-ARACCAC AAAGC-G-TTGGT-CTTGTAA-ACCAA-AGACG-GAGTTTTACC-CCCCC~-CTAGGGCA-~~TCAAAGAA-
3.Hydrophis curtus MK953549 GCCCCAG-TA-GCTT-ACACCAC -AAAGC-A-TTGTT-CTTGTAA-ACCAA-AGACG-GAGTTT -~~~ -ACCCC-CTAGGGCA---TCAAAGAA-
4.Hydrophis cyanocinctus NC046795 GCCCCAG-TA-GCTT-AAACCAC. -AAAGC~-A-TTGTT-CTTGTAA-ACCAA-AGACG~-GAGTTTTACC~CCCCC~CTAGGGCA~~~TCAAAGAA~
5.Hydrophis platurus MK775530 GCCCCAG-TA-GCTT-ACACCAC -AAAGC~-A-TTGTT-CTTGTAA-ACCAA-AGACG-GGAATTTAC-~CCC~~~CTAGGGCA~-~~TCAAAGAA~

6.Emydocephalus ijimae LC648431 GCCCTAG-TA-GCTT-ACACCC: -AAAGC-A-TTGTT-CTTGTAA-ACCAA-AGACG-GTTTCC TTACC-CTAGAGCA---TCAAAGAA-
7.Laticauda semifasciata KY496325 GCCCTAG-TA-GCTT-ACACT -AAAGC-T-TTGTT-CTTGTAA-ACCAA-AGACG-GATTTTA. -AACCC-CTAGAGCA---TCAAAGAA-
8.Laticauda colubrina KY496324 GCCCTAG-TA-GCTT-ACACA: -AAAGC-A-TTGTT-CTTGTAA-ACCAA-AGACG-GATTTT -AATCC-CTAGAGCA---TCAAAGAA-
9.Laticauda laticaudata KY496323 GCTCTAG-TA-GCTT-AGACAC: -AAAGC-A-TTGTT-CTTGTAA-ACCAA-AGACG-GATTCTT. TAACC-CTAGAGCA---TCAAAGAA-
10.Sinomicrurus japonicus LC648432 -AAAGC-A-TTGCT-CTTGTAA-ATCAA-AGACG-GGTC~ -ACCCC-CTAAAGCA---TCAAAGAA-
11l.sinomicrurus peinani Mz230594 -AAAGC-A-TTGCT-CTTGTAA-ATCAA-AGACG-GACC~ -ACTCC-CCTGGGCA---TCAAAGAA-
12.sinomicrurus mecclellandi MT547176 -AAAGC-C-TTGTT-CTTGTAA-ACCAA-AGACG-GACT- -ACTCC-CCTGAGCA---TCAAAGAA-
13.Micrurus fulvius GU045453 -AAAGC-A-TTGTT-CTTGTAA-ACCAA-AGATG-GAC: -CCCCC-CCAGAGCA---TCAAAGAA-
14.0phiophagus hannah EU921899 -AAAGC-A-TTGTT-CTTGTAA-ACCAA-AGACG-GGCTC— TGCCC-CCAGAGCA--~-TCAAAGAA-
15.Naja atra EU913475 -AAAGC-A-TTGTT-CTTGTAA-ACCAA-AGACG-GATCTTT. TTCCC~-CCAGAACA---TCAAAGAA-
16.Bungarus multicinctus EU579522 AAAGC-C-TTGTT-CTTGTAA-ACCAA-AGACG-GACT-~ ACTCC-CCTGAGCA---TCAAAGAA-
17.Bungarus fasciatus EU579523 GCCCTAG-TA-GCTT-ACCTT-~: -AAAGC-A-TTGTT-CTTGTAA-ACCAA-AGACG-GATCACC
18.Lycodon semicarrinatus AB008539 GCCCTAG-TA-GCTT-AACCACT: -AAAGC-A-TTGTT-CTTGTAA-ACCAA-AGATG-GACC-:
19.Sibon nebulatus NC013985 GCTCTAG-TA-GCTT-AACCTTT -AAAGC-A-TTGTT-TTTGTAA-ACCAA-AGATG-GGTTT~ ~TCAAAGAG-
20.0vophis okinavensis AB175670 GCTCTAA-TA-GCTT-AAAATCTAT-AAAGC-G-TTGTT-CTTGTAA-ACCAA-AGCTG-GGC: ACCCC-T' A-.
21.Python regius AB177878 GCTCTAA-TA-GCTT-AAACAC: -AAAGC-A-TTGTT-CTTGTAA-ACCAA-AGCTG-GGTTA~ -AACCC-TTAGAGCA---TCAAAGAG-
+tRNA-Pro -]

-GGA--CA--CCC--ATCT-CTGGT-CCCCAAA-ACCAG--T-ATTT-TTAATATT-~-AAACT-ATTCTCTH
-GGA--CA--CCC--ATCT-CTGGT-CCCCAAA-ACCAG--C~ATTT-TTAATATT-~-AAACT-ATTCTCTH
-GGA--CA--CCC~--ATCT-CTGGT-CCCCAAA-ACCAG--C-ATTT-TTAATATT-~AAACT-ATTCTCT
-GGA-~-CA--CCC~-ATCT-CTGGT-CCCCAAA-ACCAG--C~ATTT-TTAATATT-~AAACT-ATTCTCTH
-GGA-~-CA--CCC--ATCT-CTGGT-CCCCAAA-ACCAG--T~-ATTT-TCAATATT-~AAACT-ATTCTC'
-GGA--TA--CCC~--ATCT-CTGGT-CCCCAAA-ACCAG--C~ATTT-TTAAACTTT-AAACT-; ATTCTCTG——AGCATTTTTAAACTTTAAACTATTCTC TGAAAAAATATAGCTATCCT
-GGA--TA--CCC--ATCT-CTGGT-CCCCAAA-ACCAG--C~ATTT-TATACTTT-~AAACT-ATTCTCTG-~-AAAAAAATA'

-GGG-~CA--CCC~-ATCT-CTGGT-CCCCAAA-ACCAG--T~-ATTT-TCATACTTT-AAACT - ATTCTCTG——GAAAATTATAATACTCTCCT
-GGA-~CA-~-CCC~--ATCT-CTGGT-CCCCAAA-ACCAG--C —ATTT TATTAC’I‘T— ~AAACT-ATTCTC'

-GGA-~CA--TCC~--ATCT-CTGGT-CCCCAAA-ACC, AACT-ATTCTCTG--TTTATATTAAACTATTCTCTGACAAAAATATACTCTC
-GGA--TA--CCC--ATCT-CTGGC-TCCCAAA-ACCAG-~C: -ATTT-TACCT'I‘- ~--AAACT-ATTCTTTG--ACATATCTC
CCC--ATCT-CTGGT-CTCCAAA-ACC: TT-TATCTT: AACT-ATTCTC' ATACTTTC
CCC--ACCT-CTGGC-CCCCCAA-AGCC, TC—~TATATT: AACT-ATTCTC' AAAAACAAATATCTCTC
TCCC~-ATCT-CTGGT~CCCCAAA-ACCAGC~A~-TTCT-ATACTT- TAGCCTAC: CC TAA! 'TAC 'GTAGACACGGAGCCCACAAA
ACC--ATCA-CTGGT-CCCCAAA-ACCAGC-A-TTTT--ATCTT- TACTCTCTAGGT.
CCC--ATCT-CTGGC-CCCCAAA-ACCAG-~C~ATTT-TATATT- ACAAAATAGTGCTCTCCT
CCC--ATCT-CTGGC-CCCCAAA-ACCAGC-A-TTTT--ATATT- ACACAATAAATACTATCCT!

TCCC-ATCT-CTAGC-CCCCAAA-GCCAGT-A-TTTT--AACTT- CCAAAAATAAACAATCCTCCTAGGA
-AGA--CT---CCC-ATCT-CTGGC-CCCCAAA-ACCAGC-A-TTTT--TATTT-~-~--AAACT-ACTCTTTG--ARAAAATAAAGCTCTCCT
A-GCCAGC-A-TTTT-ACTACTT---AAACT-ACTCTCTG-~AAAAACCAATAAAAAAATATAGCTCTCCAGGA
-ABAG-AA-ACTTC-ATCC-CTGGC-CCCCAAA-ACCAGC-A-TTTT-AATATT- -~ ~AAACT-ACTCTTTG--TTGCTTCAATAAACCTAAACCCGCTATAAAAATATAACCCCCTC

[ C-rich sequence 1 [ coreTAS ]
CCCCCCCCTACCCCCCCCC TTTTTAATCCGGGTTTCGACTATA ATGTACTATCT-ACAT--TTATAGTATTTA
CCCCCCCCTAACCCCCCCCCCC-~-GGCTTTTAATCCGGGTCTCGGCTATT! A TGTACTCTCT—ACAT GATAGTCTTTA
CCCCCCCCTACCCCCCCC-————— GGGATTTTAAACCGGGTTCCGACTACT: TCAT--TATTAGTCTTTA

CCCCCCCTCCCCCCC—mmmmmmm, AGAACTTTCATTCCGAGATTCGGCTATAT: ATGTACTATCT-ACAT--TATAGTCTTTAT
'CCCCCCCTCCCCCC: TAGAACTTTTATTCC TCGGCTAT: ATGTACTATCT-ACAT--TAT. 'TTTAT
'CCCCCCCTCCCCCC AAC-TTTATTCC TGCC. ATGTACTATCT-AC. 'TTTAT
'CCCCCCCCTCCCCCCCCmmmmmmm. AGAGCTTAATTCCGGGTTTTCGCC! ATGTACTATCT-AC. 'TTTAT
(CTCCCGCTTCCCCGACAAAAATACTCTCC CCCCCCCCTACACCCCCCC TTTGTTCC TTCGACTAT" TATCT-ACAT--TCTAGTCTTTAT
'CCCccecceeecTeccecce —TTAATCCGGGAATTCGAC' TCTCT-ACAT--TATAGTCTTTAT
'CCCCCCCCCCTACCCCCCCC—===m= 'CTTTTAATCCGGGTTTCCGACT. AT TATCT-ACAT:
AACTCAGTCC 'GACTATT: ATGTACTA-CTTACAT:
~TTACATCTGA- —CCCAATTCC -GACTATA ATGTA-TCTCTTAGGT:

—AACTTTTA-TCCTGATTTCGCCTATA ATGTACTCTCT-ACAT:
AACCATTTCGATCCCGAAATCGGCCTATAT- ATGTACTCTTT-ACAT:
CCCCCCCCTTACCCCCCCCC~~-~ACTTAC, ACACATTAGGATTTTCCCTATCTTTTCACCCT--AT ATCTTACAT——TAATGGTTTGCC

TTTCACTATGTATAATCATACATTAATGGTCTGCCCCACGCCTATTAAACGAGAATCACCTATTAATTATTT-GTATACAARACTGGTATGGTA-CATGCAAT -TTATGCCCTCATTTCTCGGACGTTCCATGCTTTAATGAATATTTATT-GTT
TTTCACTATGTATAATCATACATTAATGGTTTGCCTCACGCCTATCAAACGAGA! ATAATTATTA-GTATACAAA, ATCGTA-CATCTAAT-TTGCCCCCACATTTCTCAGACGTTCCATGCTTTCATGAATATCTGTT-GTT
TTTCACTATGTATAATCATACATTAATGTTTTGCCTCACGCCTATTAAACCAGAATTACTCTATAATTATTA-GTATACAAAAATGGGATCGTA-CATCTAAC-TTGCCTCCACATTTCCCAGACGTTCCATGTTTTCTTGAATATTTATT-ATT

'TTCAC! ATCATACAT' TGCCCC-ACGCCTATTAAACCAGAATTATTCTATAATTAATTTGTATAAAACAGTAGTACCGAA-CAGACGAT-TTGTTACCTCATCTCTCTAACGTTCCATGCAT-CATGAATATACATT-ATT
‘TTCACT ATACAT! TGCCCC —I\CGCCTA'I‘TAMCCGGAATTACTCTTTAATTATTT GTATAAAGAAATGGTTTCGAA—CAAACGG TTTGTCACCTCATTACCCTCACGTTCCATGCAT-CATGAATATATCTT-ATT
‘TTCACTATGTATAATCATACATTAATGATTTTCCCC -ACGCCTATTAAACC 'TA" ~TT] A-CAAACTG-TTTGTCACCTCATTACCCTACCGTTCCATGCAT-CATG] T-ATT

'TTCACTATGTATAATCATACATTAATGTTTTGCCCC-. ACGCCTATTAAACGAGAATTACCCTATAATTATTTA— TATAAATAACTGGTACC ~GAACA-TCTATTCCGTCACCACATCCCTCAAACGTTCCACGCTTTAACACATATTAGTG-ATT
'TTCACTATGTATAATTATACATTAATGATCTGCCTC-ACGCCTATTAAACGAGACTTACACTATA! ~GTATAAAAA A--CATGTGATTTGCTGCCTCATTTCTCAAACGTTCCATGAAATCGTGAATAACTATT-GTT
‘TTCACTATGTATAATCATACATTAATGATCTGCCTC-ACGCCTATTAAACGAGAA' TTACTCTTTAATTATTT GTATATAAAACTGGTACT—GAACA—TACGA TTTGCCTCCTCATTTCTCAGACGTTCCATGATTTAATGGCTATCCATT-GTT
'TTCACTATGTATAATTATACATTAATCTATCTGCCTCACGCCTAATAAACCAGAATTACTCCT! TTA-TA' A-AGTAATTTGTCACCACATCTCTCAAACGTTCCATGTTATCTCGAATATCTATT-ATT
‘TTCACTATGTATAATTATACATTAATGTTCTGCCTC—ACGCCTAATAAACCAGAATTACTCCTTAATTATTAA—TATAAAAAAACAGCATCCGAACA—GACGATTTGCCTCCTCATCTCTCAAACGTTCCATGTTATCATGAATATACTTT GTT
'TTCACTATGTATAATTATACATTAATGATCTGCCTC-ACGCCTAATAAACGGGAATTATACTATA] TT-GTATAAAAA, ~CATGCG-ATTTACCCCCTCATTTCCCAAACGTTCCATGTTATCTTCGGCCACCCATTATT
'TTCACTATGTATAATCATACATTAATGGTTTGCCTC-ACGCCTAATAAACTAGAATTATCTTTTA] T GAT-CATACGA-TTTACCCCCCCATTTCTCAGACGTTCCATGCTTGCAGGGATAGGTATT-TTT
ATATCGC ATAATACATTAATCGTTTTGCCCCATGCCTATTTAACAAGAATATAACTATAATTAAT ~TGGTTCATTA-ACATATTATTCCCT. cCTCATTTTCTGGTCGTTCCATTTAACAGAGGTTGTCCGTT-A
TCATGAA-TATTAAACCAGAATTTCCAATTA, TTTAACC-TAAAATTGCCTT AC! TCCTCATTTCT! GTTCAATGCTGCACGGATTATAGTAC-TT

'GGTACTCATGACTATCCCGTTCCTAA--TGGTGTCCC~~-TTAGTCTAGCTCAGCCCGTGAAACCCTCTATCCTTCCACTTCAGG-CATA-CAGTCCTGCTTTTCACGGCCATATATTGTAACTCCTCCCACAGTGCTCTTT-AAGAGGCCACTGG
'"TATAACCATGACTATCCTGTTCCTAA--TGGTGTCCC-~TTAGTCTAGCTCAGCCCGTGAAACCCTCTATCCTTCCACTTCACG-CATA-CAGTCCTGCTTTTCACGGCCATATATTGCAACTCCTCCCACAGTGTACTTT-AAGAGACCACTGG
'CGTAACCATGACTATCCCGTTCCTAA--TGGTGTCCC~~TTAGTCTAGCTCAGCCCGTGAAACCCTCTATCCTTCCACTTCAGG-CATA-CAGTCCTGCTTTTCACGGCCATATATTGTAACCCCTCCCACAGTGCTCTTT-AAGAGGCCACTGG

'GGTAATCATGACTATCCCGTTCCTAA CC--TTGGTT AGCCC AATCCTCTATCCTTCCACTTCAGG-CATA-CAGTCCTGCTTTTCACGTCC, TAACTCCTCCCAGAATGCCTTTT-AAGAGGCCACTGG
'AGTAATCATGACTATCCCGTTCCTAA--' CC--TTGATCTCGGTCAGCCC! AATCCTCTATCCTTCCACTTCAGG-CATA-CAGTCCTGCTTTTCACGTCC, TAACTCCTCCCAGAATGCCTTTT-AAGAGGCCACTGG
'GGTAATCATGACTATCCTGTTCCTAA CC--TTGATT AGCCC AATCCTCTATCCTTCCACTTCAGG-CATA-CAGTCCTGCTTTTCACGTCC. ACTCCTCCCAGAATGCCTTTT-AA CACTGG

'AGTAACCATGACTATCCCGTTCCTAA--TGGTGTCCC--TTGATCTAGCTCAGCCCGTGARACCCTCTATCCTTCCACTTCAGG-CATA-CAGTCCTGCTTTTCACGTCC, ACTCCTCCCAGTATGCTCTTT-AA CACTGG

'GATAACCATGACTATCCCGTTCC! ~TTGGTCTAGCTCAGCCCGTGARACCCTCTATCCTTCCACTTCAGG-CATA-CAGTCCTGC! TTTTCACGTCCATATATTGTAACTCCTCCCACAGTGTACTTT—AAGAGGCCACTGG
'GGTACTCATGACTATCCCGTTCC! ~TTGGTCTAACTCAGCCCGAGAAATCCTCTATCCTTCCACTTCAGG-CATA-CAGTCCTGCTTTTCACGTC 'CCCACGGTGTACTTT-. ACTGG
'AATAACCATGACTATCCCGTTCC! ~TTGGTCTAGCTCAGCCCGAGAAACCCTCTATCCTTCCACTTCAGG-CATA-CAGTCCTGCTTTTCACGGCC, ACCCCTCCC., TTT-AAGAGACCACTGG
'GATAACCATGACTATCCCGTTCC! ~TTGGTCTAGCTCAGCCCGAGAAACCCTCTATCCTTCCACTTCAGG-CATA-CAGTCCTGCTTTTCACGGCC, AACCCCTCCC 'TTT-AAGAGACCACTGG
'AGTAACCATGACTATCCCGTGCC ~ATGAT 'TCAGCCCGTGAAACCCTCTATCCTTCC. AAG-CATA-CAGTCCCGCTTCTCACGTCC, CTCCTCCCTTTATGTTCTTT-CCAAGGCCGCTGG
'GATAACCATGAATATCCTGTTCC-AAG-" J.l:blulL.LL.——ATGACTTA\:A\.LLu.\_u: GAAACCCTCTATCCTTC—AGCGTAAGGCATAGCA\:ALL.L\:L.JLLALACGTCC CTCCTCCCTTCAATGCTCTTCACTAGACCACTGG

TTAGTAACCATGGCTATCCACTTCAAACCGGGGTCCC~~ATGACTTAACCCTTCCCGTGAAATCCTCTATCCTTTCACTACAGG-CATA-CAGTCCCGCTTTTCACGTC!H CTCCTCCCGTTCATGTCCTTTCCAAGGCCGCTGG

‘ATTAATGCTCATGTCTATCCTTGATCT -GGTGGTGTCTCTTAGTTTAACGCTTCCCGTGAAATCCTCTATCCTTTCATACAT -~—~ —GCTAACCATTCGACTTCTCACGTCCATAAGTGCTAL.L\_L TCCTCTCTTGCTCTTTC-CAAGACCGCTGG



{TTACACTCTCAAGTCCATCTCAACGGCCCGGAACCATCCCTCCCTACTAGCCTTTTCCAACGCTC-~-TGGTATCACCCGTTATATT ATATCACCTCATGTTCTTATCAGCC-TGCTCGATCCACCCC TTTTTT-CTCTCTAC
{TTACACTCTCACGTCCATCTCAACGGCCCGGAACCATCCCTCCCTACTAGCTTTTTCCAA-GGCCTTTGGTCGCACCH ATATCACCTCATGTTCTTATCAGCC-TGCTCGCTCCACCCC TTTTTTTCTCTCTAC
VTTACACTCTCACGTCCATCTCAACGGCCCGGAACCATCCCTCCCTACTAGCTTTTTCCAA—GGCCTTTGGTCGCACCCGTTATATTGGTACATATCACCTCAJl:J TCTTATCAGCC-TGCTCGTTCCACCCCTGGTAGTCCTTTTT-ATCTCTAC

{TTACACCTTCAAGTCCATCTCAATGGCCCGGAACCATCCCTCCCTACTAGCTTTTTCCAA-GGCCTT-GGTCGCACCCGTTATATTGGTACATATCACCTCATGTTCTTATCAGCC-TGCCAGATCCACCCCTGGTAGTCTTTTAT-CTCTCTCC
{TTACACCTTCAAGTCCATCTCAATGGCCCGGAACCATCCCTCCCTACTAGCTTTTTCCARA-GGCCTTTGGTCGCACCCGTTATATTGGTACATATCACCTCATGTTCTTATCAGCC-TGCCAGATCCACCCCTGGTAGTCTTTTTT-ATCTCTAC
{TTACACCTTCAAGTCCATCTCAATGGCCCGGAACCATCCCTCCCTACTAGCTTTTTCCAR-GGCCTTTGGTCGCACCC T JATCACCTCAJ 'GTTCTTATCAGCC-TGCCAGATCCACCCCTGGTAATCTTTTTT-ATCTCTAC
{TTACACTCTCACGTTCATCTCAACGGCCCGGAACCATCCCTCCCTACTAGCTTTTTCCAR-GGCCTTTGGTCGCACCC 'CACCTCATGTTCTTATCAGCC-TGCCAGATCCACCCCTGGTAGTCTTTTAT-TTCTCTCC
vTTACACCTTCAAGTTCATCTCGACGGCCCGGAACCATCCCTCCCTAC'I‘AGCTTTTTCCAA—GGCCTTTGGTCGCACCCGTTATATTGGTACATATCACCTCATGTTCTTATCA\‘L, TATGCTAGATCCACCCCTGGTAGTCTTTTAT-CTCTCTCC
{TTACACTCTCAAGAACCCCTCAACGGCCCGGAACCATCCCTCCCTACTAGCTTTTTCCAA-GGCCTTTGGTCGCACCCTTTATATTGGTACATATCACCTCATGTTCTTATCAGCTATGC TAGAGCCACCCCTGGTAGCCTTTTTATCTCTCTCA

/PTACACTCTCACGTCCATCTCAACGGCCCGGAACCATCCCGCCCTACTAGCTTTTTCCAA-GGCCTTTGGTCGCACCCGTTATATT TATCACCTCATGTTCTTATCAGCTATGCTAGATCCACCCC TTTTTT-CTCTCTCC

/TTACACTCTCACGTCCATCTCAACGGCCCGGAACCATCCCGCCCTACTAGCTTTTTCCAA-GGCCTTTGGTCGCACCCGTTATATT ATATCACCTCATGTTCTTATCAGCTATGCCAGATCCACCCC TTTTTAT-CTCTCTCC

i TTACACTCTCAAGAGCATCTCAATGGTCCGGAACCACCCCGCCTTACTTGCTTTTTCCAA-GGCCTTTGGTCGCACCCTTTATAGTGGTACATATCACCTCATGTTCTTATCACCTATGCCAGTTCCACCCC! TGTTCTTTTT-ATCTCTAC

‘TTACACTTTCAAGGTCATCTCAACGGCCCGGAACCATCCCGCCCTACTTGCTTTTTAAAA CT GCACCCGTTATATT ATATCACCTCATGTTCTTATCAC TCGTTCCACCCCTGGTAGCTCTTATT-TAATCTAG

‘TTACACCTTCAAGATCATCTCAA 'CGGAACCACCCCGCCTTACTTGCTCTTTCCAA-GGCCT GCACCCTTTATACTGGTACATTGCACCTCATGTTCTTATCA(

{TTACACTCTCAAGATCATCTCGATGGTCCGGAACCACCCCTCCATACTAGCTTTTTCCAA GACCTTTGGTCGCACCCTTTATA TGGTACAATTCACCTCATGTTCTGATCAGC TATGCCAGTCCACCACTGGTATCCCTTTTTT CTCTCTCC
[ csB-1 1

CTTTCACCTGACAACCATATATGCCCGTTACC-GTTACCCCT-ACCGGGGTGGACAACCT--AGTCCGGGTGGCGCTTTATTCTTGGTCTTGCATATTCCC - TATATGGATACA-~TTCCTTCCATGATTTTTAGACATA-~TCGTTCTCATTGA

CTTTCACCTGACACCCATATATGCTCGTTACC-GTTACCCCT~-ACCGGGGTAGACCATCT~~AGTCCGGGTGGGGCTATATTCTTGGTCTAGCATCCTCCC~TATACGGATCA~~~TTCTTTCCATGTTTGTTAGACATA-~TTTTTCCTGGCAC
CTTTCACCTGACACCCATATATGCCCGTTACC-GTTACCCCT-ACC s ACAATCT-~AGTCCGGGT! GCAATATTCTTGGTCTAGCATATTCCC-TATATGGATACA-~TTCTCTCCATGATTATTAGACATA~~TTTCTCTTATCGC
CTTTCACCTGACACCCATATATGCCCGTTACC-GTTACCCCT~ACC 'CCTTTT-AGTCC TGATTCTTGGTCT AACACATTCCC TATATGGATACA——TCTCTT CATGGTTCTTAGACATA-~TTTTTCTCCTGAC
CTTTCACCTGACACCCATATATGCCCGTTACC-GTTACCCCTCACC 'CCTTT--AGTCA. TCGATTCTTGGTCTAGCACATTCC! TCTC~CATGATTTT ATA--TTTTTCTCCTCTC
CTTTCACCTGACACCCATATATGCCCGTTACC-GTTACCCCTCACCGGGGCAGACACTTT~~AGTC, TCGATTCTTGGTCTTGC: CATTCCC l\--TCCCTC CATGATTTT ATA--TTTTTCTCCTCGC
CTTTCACCTGACACCCATATATGCCCGTTACC-GTTACCCCT-ACC 'CATCT--A 'C TCTTGGTCTAGCATATTCH A--TTCCTT-CATGCT \GACATA--CCGTTATCCTATT
CTTTCACCTGACACCCATATATGCCCGTTACC~-GTTACCCCT-ACC 'CATCT--A 'C TGATTCTTGGCCT. GCACA'I‘TCCC TATATGGATACA--TTCTTC-Lﬂj.la(.u_ il ATA--TTATTTCTCTAAT
CTTTCACCTGACACAGG--TATGCCCGTTATC-GTTACCCCTCGCCGGGGTAGACCCTTT-~AGTCAAGGT! TCGATTCTTGGTCTGGCACATTCCC A--TTCCTC-CATGAT ATA--TTATTCTCTACAT
CTTTCACCTGACACCCATATATGCCCGTTACC-GTTACCCCT-ACC 'CATCC~-~AGTCC \TTCTTGGCCTAGCATATTCCC-' A——TTCCTT '~CATGCTTGT 'ATA--TTATTTCTCACAT
CTTTCACCTGACACCCATATATGCCCGTTACC-GTTACCCCT-ACC CATCT--AGTCC TGATTCTTGGCCTAGCATATTCCC A--TTCCTT-CATGCTTGT ATA--TTATTCTTCTCGC
CTTTCACCTGACACTCACTT--GCCCGTTACC-GTTCCCC-TCACCGGGGCGTAGACCATCTAGTCCGGE! TTCTTGGCTATGCACATTCCC-TATACGGATACA-~TTCCTT-CATGCTTGT ATA--CTTTTTCCTTGAC
CTTTCACCTGGCACTCACTT--GCCCGTTACC-GITCCCC-TCACCGGGGCGTCGACACTCTAGTCC! TATGTCCATAGCCTGGCTTTCCCCC TACA--TTTCCTTAATGCT GACATA--TTTTTCCTTTTGT
CTTTCACCTGACACCC: TCGTTACC-GTCACCCCTCTCC TATT---AGTCC. TATACCCTTGGTCGTGCACTTTCTCC A--TCTC-TTAATGCTTGT ATA--TTCTTCACTACTG
CTTTCACCTGACTACC] ACACACAC, TTAGTCCG-~-GG-TTG-~~-~AGCACTA-TGTATCCCTCCACACCTTCCCTTGAGGCTTA-CA= === mmmmm == TCTC-TTAATGCTTGT ATA--TATCTTTTTCCCC
[ csB-3 ]

CCACTTTTCT-TCACTATTTCTTTATTACAAAATTGCC! TTCACATTTTTTTTTAAGCCC! TTTAAAAATCAT-GTTTCGGCTTG-CGACGACTTTATAAT ARAACCCTCTCCTAGAAA---TTCTATAC-TATTATTTTC
CGACTTTTCT-CACTATTTTTTTAT TTTCA-CCGCTGTTGGCACTTTTTTTAAACCCCTATTTTTAAAAATCACACCTTCAAGATA-CGACAATATACAATA ARAACCCTCCCCCAAAAA TATTACTTTCA'
CGGCTTTTCT-CATTGTTTTTT TTTTA-CCGC TT CAATTTTTAAACCCT-ATTTTTAAAAATCTTACTTTCACGATA-CGACAAAACTATAAT! AAACAACGTTCCCAAAAA TATAATTATTTTTATAC:
TCACTTTTCT-CATTATTTTATTATAGTAATTTCG-CCGCTGTTAGCACTTTTTTTAAAGGCTCATTTTTAAAAATCATACCTTTTTAATA-CGACAAACTA~CAAT! AAAATTGCCTTCCC. TATAATTATACTTACA'
CCGCTTTTAT-CATTATTTTTTTTTAGTATTTTCG-CCGCTGTTAGCACTTTTTTTAAACCCCTATTTTTAAAAATCACACTTATGCAATA~CGATAAACCCCAATARAA. AAATACCCCCAAAATAGT~--ATAATTATATTTTCATATGA'
CTACTTTTTC-CATTGTTTTTTTTT TCG-CCGTT CTTTTTTTAAAACCCCATTTTTAAAAATCACACCTACGCAATA-CGATAAACTACAGTAAA- ATATACCCCCAAAATAAT--ATAATTATTATTTCATACGA'
CCGCCTTTTTACATTATTTTTTTAATGGTTTTTTC-CGCTGTTAGCTAATTTT~CAAAACCCCTATTTTTARARATCAAGCCTCTGATATA-CGACAAAAC-ATAAT:! AAAAACAATGTCCCAAAA -TAGTACACTTTCTCACACA'
CCACTTTTTC-CATTATTTTTT ATTTCA-CCGCTGTTAGCACTTTTTTTAAACCCCTATTTTTAAAAATCACACTATTGCAATA-GGTCAAAACTATAAT AAAAACACATAACCAAAA -TAATATAATTATTTTTTCA'
CCACTTTTTC-CATTATTTTTT ATTTCA-CCGCTGTTAGCACTTTTTTTAAACCCCTATTTTTAAAAATCATGCCTCTCTAATA-CGATAAAACTATAAT AAAATCATAATCCCAAAA AATATAATTATTTT-CAA'
CCACTTTTTC-CATTATTTTTTTATAGTTATTTCA-CCGTTGTTCACACTTTTTTTARACCCC! TTTAAAAATCATGCTTCTACAATA-CGACAAACCTATAATA AACTAACCCCATAAATAT---~TACAATCTTTTTTACATC!
CGACTTTTTT-CATTGTTTTTTTATAGTAATTTTA-CCGTTGTTCACACTTTTTTTAAACCCC TTTAAAAATCATGCTTCTACAATA-CGACAAAACTATAAT ARAGCCACTACCCAAAAA AGTATAATTTTTTTTACA!

TGTAAAATTT-CATTATTCTTTTATTATAAATTTG-CCGCAGTAAACACTTTTTCATCACCCCTATTTTTAAAATCTGAGAAAAAATAATA-CGACAAAACTATAAT ARACCCCCCGCCCCGAAA CCCATATAC! TTTC
CGCAGCTCACTCATTATTTTTTTATTGTCAATCTG-CCGCTGCTTGCATATCTTCTGCT CCTCATTTTTCAGAAATATGACAATTTTAATACGACAA TTATAAT AAATAATAATGTCCCAAA-—~~ TGTATA(

CTGAAAATTT-CATTATTTTTTACTAAAGAAATCCCGGTGTAAATACACTTTTT -~ ~CACCC-~ATTTTTTCAAATTTTTACCAAAATCAA-TACCACTTTTCTATAC AATTTCAAACCC G ACTTATTT'
CCGAAATTTTACACACCAAAACTTCH AAAAAAACCCCCAACTTT- TAA TTCCTACTCAC!

‘ATGTTATCTTTGAATACCCCTCACATCACACTTACCTAATTTTAACCCCGGGTTTTCACTACTTTTAATCCTAAAAGTCTATTAAAARAATAAAAACTTTCCACTACGCTACTATAGCATTTTTATCTTTAA
TATAACCCACACGCCC
!AACCTTACATTCAACCCCCCCCC, AACTCCTAC TTTAATGGTTTTTCCGTATC AATACTGATTTTT ATAAAA

TAAGAAC TTGCCACGACACTTTATC TTTTCCCATGCGA. T ATCGAAATTTTGCCACTTTCTCTTCAAATTAAATTCTAATGTTAAAATACTTCCTCTCGTAATTAAAGACTTTTTCCCCATATTACAACTTAA"
AT CGATATCTCATCTTAT TTTTCCCACATGAATTTTCTTTCC TTGCCACTTTTTCTCCAAAAGTTTAATTC, AAAACTCTCCTCAAAATTAAAGTCTTTTCTCCCATAATTACAGTTTAATACG?
;TCTCTTTTTACAGATACCTCACC TAT TTTTCCCATGTAAATTTTCTTTCCGGAATTTTGCCACTTTTTCTCCAAAATTAAATTCAAATGTATAAAAAACCTCCCCCAGAATTAAAGGACTTTTCCCCTTTAATCACGATTTAATCC(
\TATCATCCTCACCAC, TTTTTTCCCATCTTGAAATTTACCCCGGAAATCTGCCATTATTTCCTTGGATTAAACTTCAATTATCAGAATTACCCYGTGACAAATGTGGTAATTCCCCCTTGTTTCTTAATACTGTGCGAGAAT!
\TACAACCTCTCACACCCCCTGACACCTCCATTATTAAATAATTTTCCCACACAAACTTTTAATCCGAAATTTTGCCACCTTTTTCAGAAATTAAAATTCAAATGTCAAAATCACCCCCTCACCGT AATTTCTCCCGCAA TAT?
\TTTCTTTTACATATTACCTCTCACCTCTCCCGACACCCC TTTATTAAAAATTTTTCCCAAGCTAATTCTCATTCCAGAAATTTGCCACCTTTTTCCAAAACAAAAATTCAAATGCCCAAATCCCCCCGACACCC! 'CACTTTTCCCT!

!CTTCTCTCTCTCTCTCTCACCCT-CTTTTTAATATAAAATTTTCCCATGCTTATTTTTAATCCH TCACTATCTTATCTCCAATTTTAAATTCAAATGTCAAATTCACCCCTTCACCAATATAGTTTTTTTTTCCTTTTTACCTGTCACAZ
\TTCCATC! 'ACTCACTCTCTTTTTAT 1\AAAAC'1"1.“1‘(:CCA'TG‘I"J.‘TAA'T‘I‘T’J.‘AACCC}\(}I\Z§I~§’J.‘T’J.‘GCCACT’l‘'I"[‘CA‘I‘T'I‘I\AATT’l‘'I‘I\AT‘I‘C}\AGT(':‘I‘CAAI*.T‘I‘A}\LL.l.k.J. TCACCA ATCTTCTCTTTAATTACATTACA?
'ATACCAGCCTCTCACCCCGATCACACCCCGTGAAAATAGTTTACTATAAAAA CAAACAC T ACCGC. TAACTTCTTTCTCTG] mATCATTTCAAATGCCAAAACACCCCCCACTAAAAAATAGTCATTTCACCAATTI
\CAAATACCTCTCACCGCCAATTTCACGCCCGTAA. AAAGTTGCTAT. AAI\ATCACAAACATAAATTTA GTGTCC! TCGCCATCTTTCCT TTTCAAACGTTGAAATCGGCCCCCCCAAAAAAATAGTCATTTTACCAA(
"TTCATTTCACCGTTTTATTTTTTTTACACGAGAATAAGAATATTATAAAAAACACGGTTCAACTTTTAAGTAGCCGAAAATTCACTATTTCTCCAAAATTTCAATTCATAAGTGCAAATCACCCCCAAAAAATTACAGCCGATTTTGCCTTTAT!
'CACCAAAATAAAACTAAACCTATAATTACGACCCGCCGTTCACTCCTACACTCACATCTCTTTACCTTAAAACAATACAAAACGGGCCTAATCACAAGCCCCGCCTTCATGAAACTTTTACTTCTATGATTACTCACCACAAAATAAAAATATAC

{PGCTGATTT T
ABAT.
‘GAAATTCATATAATAAAAAT
'TTTATAATAATAAATATTATTTTCACCTACAAATTAAACGAAARATTTCCTATAAAAATTATCTCTTGAGATTGATTTTTACATTTTAAATTTTTTTTTCTCCAAAAACGTGGCCATTTCCCCTTGCTTTCAACACTATGCGGAGATTAATAATA
'TATTGGCATCATAATACGGGATTTGTATACTGAATCTACAACAAAAAT:
ATGCTAAATTTCTATACAATTATAACTTTCAACTTATATTTTAGCCCATAARAGTACT:
ATACTAAATTTTTATACAATTTTT'I‘TAAAAGCTTACTGTTAAAGGCATCAAAATATTAAATTCAATACTATATAATCCTCAACAAAACCCTTAm TTATTAAACATAA

‘ATCTCAACAATCTCCCGAATTTT
CTAAA CTAAATTT
'TTTCAACCCARACCCGAATTTC

\GGAAAACAAACCTCTAATCACGATTTGACGTTTGTTCTTATATAATTACTTCTATTCTACACACTACCAAAGCAAATCCAACCATCATCCACTTTCTCTACACCACCCARA,



[+repeats region

[AAACAAAACTCTCATGCC-ATACTACAAT:- ATAGCACCCATTTCA
[ CCCCAAAACCAGCATTTTTAATATTAAACTATTCTCTGAAACAAAGCTTTCATGCC-~CAC A TTATTTCA
AGCAAAACTTTCATGCC-CTACTATAAC-GTACTACTCACACTCGATAGTGCCTATTTCA
AACAAAGCTTTCATGCCC--AC ATACATTAATAATCATC--CT
AATTAAAATCTCCTGCCCC-CACTATAATGTTCTACCCATACTCAATAATATCTATTTCA
[ TTATAAAATAATCC TCTCCCACCAGCCTCCCTCCCCCAAAAAAAAAGGTACAAGCATGTTTCGTCTCGATGTAATTT
[TTTTTCCCACGCCCAATTTTATTCCGGGTTTTTGCCACTTTTCCACAGAATTAATTTTCAACTGCTAAAACCCCCCTCAACTAC 'GATTTTTA

AAGA ACGCTCTCCTTGACCCAGCTAATCCAAAAATTAACTATCTGTACTACT

AAAAATATTTTCACGCACATAAAGTACCTAACAACTTCCCTGCCCATT AR

CTAT--ATAACCACACATTA CCTACTTTCCC--CGAA--ATTTTACTATTGTTTACCACAAAAATTTATTAAATGT TAAAATATCTCTAAGTTCTGCTTTTATCARATAAACATACTAAATTCATATATAAATATCCTTATTTTTCA!
CTAT--ATAATCA' TACATTAATAATCATCCTACTGTTCCACCGAA--M‘TTTACTACAAAAACCCATTAAATGTTAAAATATCCCAAAAATAATACAAGTTCTGTTTTTATTAAATAAACATACTA 7 AAACATACTTATTTTTC-
CTATGTATAACCATACATTAACA—CCACCCTATTCTTCC——CCAA——ATTTTACTACAA——AATTATTAAATA -= 'GTTTTTATTAAATAAACATACTA.
‘ACT GTTCCMCSRAAWTTTACTACMWACAT— T TTTCACTAT ATCATACATTAATGGTCTGCCCCACGCCTATCAAACG. r‘M‘r‘(‘TT__ TAAT,

AATATACTTTATTATCA

TATTT AAA
'ATAAAATCATACAT-ATAACCACCCTACCCTTTCTCTCCC. TTTAATACTTTTTA ACAAA, AATATTAAAATATCTCTCATATAACACTAAGTTCTGTTTTTATTAAACAAACATACTAAA!
‘TTTATTCCCAGTTTTTACTATTATTAGTTCTAACAAGCCTATTTAAAAATATTAAAATTACTTCTCACACTACTATAGCATTTTTACCTTTA] 8 tandem repeats of 190bp

CTTTACCTTGCTGCATACA. ARAA, 'TTATCACTAAGCACAGCACTAAAATGCTAAAAATGACCCGCTACTAACAACACTAGGTCTTAGTTTTAACCACACCAAAACAGATGCAGCTACAGCCATTTATATGTT

‘A-ACATTAGCTAGTTCTATTAACA-~-——-" TTATAGTCTTTATTTCACTATGTA-TAATCATACATTAA-~~~TGATAT---GCCTCACGCCTATTAAACC CAATA. ARAA

TATTGTACATCTAACTTGT

CGTTTTTCCCCGAAAAACCAC: ACAAAC, TTTACTCCCAATTTTTACTATT T AACTTAA, 'GTTAGATTTACTCTCACGCTACTATGGTAATTTTATCCTTCTTAATAAAATAATATTAAACTATT- TATA‘
CTGAAAAATAAC ACACAC. TTTACTCCCGGTTTTTATTATTACCT! AACT-AAAAAAATTAAATTTACTCTCACACTACTATAGCAATTTTATCTTTATTAATA-—— === === === — !
CCATTTTTTCAAAGGAGTCCAT--GCTTTAATGAATATCTGTTGTTGGTACCCATGACTATCCCGTTCCT TCCCTTAGCCTAGCTCAGCCCGT! GAAACCCTCTATCCTTCCACTTCAGGCATACAGTCCTGCTTTTCACGGCCATATA’
~GA----TACATAMCGTTCCAC--GCTTTAAT! TATTGTTGATACTCATGACTATCCCGTTCCTAATGGTGTCCCTTAGCCTAGCTCAGCCCGTGARACCCTCTATCCTTCCACTACAGGCATACAGTCCTGCTTTTCACGGCCATATA!
TT TA; TAATT: ATCACCATTTTTTTACTATTTCCCCCG-AAAAACAAC! AAACATACTTTAATCCCATTTTTATTATTAAGTAC--CCTARAACTTAAGAACA!

] 4 tandem repeats of 253bp

CTCCACATTTCTCAAACGTTCCATGCTTTAT TTGTTATT ATCATGACTATCCCGTTCC' CCTTGATCTAGCCAAGCCCGTGAAACCCTCTATCCTTCCACTTCAGGCATACAGTCCTGCTTTTCACGGCCATATA!

ACACAAATGTTAACACAGCTTACA--—~~ GCACAGCACTGAG-ATATGCTAAA--CAACCTTACCTGTTAACAACCAATCGT: GCAGCGTGTTATCACAGCCCTTATTAAGAGCA-~-GCACTGAAAA-TGCTAAATCACCCTAACTTTA-TA.
ACACAAATGTTAACACAGCTTGCAACCAAGCACAGCACTGAG-ATGTGCTAAAA-CGACCTTACCTGTTAACAACCAATCGT! -ATAAAATGTTATCATAGCCCTTGTTGGGA~-CA~--GCACTGAAAAATGCTAAATTACCCCAACTTCA-TA,
\TTGTAACTCCTCCCACAG--TGCTCTTTAAGAGGCCACTGGTTACACTCTCACGTCCATCTCAACGGCCCGGAACCATCCCTCCCTACTAGCTTTTTCCAAGGCCTTTGGTCCACCC-GTTATATT ATATCACCTCATGTTCTTATCAGC'

\TTGTAACCCCTCCCACAG--TGCTCTTTAAGAGGCCACTGGTTACACTCTCACGTCCATCTCAACGGCCCGGAACCATCCCTCCCTACTAGCTTTTTCCAAGGCCTTTGGTCGCACCC
TTTAAATTACTCTCACACTACTGT- —~AATGATTCTATTCTTAT---TAATAAAATAGTGTTAAATTAATAAACAC

TATATT ATATCACCTCATGTTCTTATCAGC'
AAATGTTAACACAGCTTACAACC-AAGCACAGCACTTAGACATGCTAAA-ACGACCTTACCTGTTAA-C,

\TTGTAACTCCTCCCACAG-~-TGTACTTTAAGAGGCCACTGGTTACTCTTTCAGGTCCATCTCAACGGCCCGGAACCATCCCTCCCTACTTGCCTTT GA( 'CTTTGGTCTCACCCGTTATATT ‘ATATCACCTCATGTTCTTATCAGC!

\ACA-TAGGTCTTAGTTTTAAACCTCTTATTATCTAAACTCTCTACTT-~~ACACATGCAAGCCTCAACACAAC! ‘CCACTACAACCACCCAAAGGAGCCG-TATCAA CCCGAACACCATCTTTGATCCCCCAAACCAGTA
\ACACTAGGTCTCAGTCTTAAACCTCTTATCATCTAAACCCTCTACTT-~~ATACATGTAAACCTCAACACA-— == === == === e | CAACCGCCTAAGCAGACTGGTATCAGAAAAAGC] 5 tandem repeats of 592bp sequenc
!TATGCTCGTTCCACCCC! TTTTTTCTCTGTACCTTTCACCTGACACCC. CCGTTACCGTTACCCCTACCH CATCTAGTCCGGGTGGCGCTTTATTCTTGGTCTAGCATATTCCC 'GATTATATTCTTTC
!TATGCTCGTTCCACCCC! TTTTTTCTCTCTACCTTTCACCTGACACCC, CCGTTACCGTTACCCCTACC CATCTAGTCCGGGTGGCGCTTGATTCTTGGTCTAGCATATTCCC ATTATATTCTTTC

‘AACCAAACTTGTAGAATGTTATTATAGCCCCCCATTAAGGGCAGCACTAAAAATGCTAAATA. ~ACCCC-

ARCTTTATAACACAGGG:

~TCTTAGTTT--TAAACCTCTTAT-TATCTAAACTCTCTAC

!C-TGCTCGCTCCACCCC TTTTT-CTCTCTACCTTTCACCTGACACCC, CCGTTACCGTTACCCCTCACC ACTTTAGTCCGGGTGGCGC

TCTTGGTCTGGCATAATCCCCC ATTCCT




ITAAACCACCTCTG] 3 tandem repeats of 638bp

CATGGTTTT ATACCGCTCTCTAATCTAGGAAATAAAATGAAAACAGAAATCATATCACCATGTAACCTTTCAAAGTTCTGCAGARATCTAGAATGTAAATGTAACARATAAACAATGA--AAAACCCCGCCCCAAARACCTATAATTTAT
CATGGTTTT ATACCGTTCTCCCTGACCMCTTTTCTTCACTATTTTTTTACTCATAAAAWKKWHT TKKTKTTMCTC DRAAAAATSWYWWTAWWDATMYWTTWWYWWWTRWAAAACCCCGCCCCAARAAGCTATACTTTTT
~TTATACATGCAAACCTCA= === === ACACAACAATAAACAGCCCACTAC ACCACTTAAAGTGGCAGGTATCAGTAAATGCACAAAGACACCATCTCTAGCCCCAAAACAGTARATAATAC
'TCCATGATTGT TTTTCTACACTCCGACTTTTTTCATTATTTTTTTACTGAAGTTTTACCGTTGTTTCTGARACT TTTAAACCCTATTTTTAAAAATCTCACTTTATCAATGCGA AAAAC ATCAA

TATAAACATATTCATTAT-CACTTTTTT---ACTCTTCCCCTGAGAAGCAACACAA! TTTAA-TTCCCAGTTTTTATTAT ATTCTAAAAACTATTC AAACCACTCTCACAC' GCTTTTATCTTTATTA
TATAA] TTATTGT-CACTTTTTT-~--ACTCTTCCCCT! AGTAACACAA, TTA--TTCCCAGTTTTTATT. TAAAAACTATTA AAATTACTCTCACACTATTATGGTGATTTTATCTTTATTAI
TACTA] TAATTCTCCACCTTTTTTT 'I‘ACTCCCCCCGAAAAACAACACAAACATACTTTA ATCCC—ATTTTTATTATTAGGTACCCTAAAA CTTAAGAACATTT--AAATCACTCTCACACTACTGTAATGATTCTATTCTTATCA
AG--GCAAAGCAG-GCAGGCAGAT T~~~ == === == GAGTTGCTCACAGAATCACAGATTCATTC: 'CTATCTATCTGCCATCGGCT-AGCTCAGTCTGTCACATAAAATTTGCTTGCAAGCAAACTCA -~~~ CARAATTAACT!(
'TTTTCATATTATCTT-~--CACACATCCTCGCCCTATTTTTCACC--CCGAGTTTTACTATCATTTATCA-CAAAAATCATT, AATATTTCTCACATTA TTTTATCTTTACTAAATAAACATAC!

'TTTTCATATTATCTT----CACACACCATCACCCTATTTTTCACC-~CCGAGTTTTTACTATTATTAATAACAAAAATCATTAG. AATATCTCTCACACTA TTTT J.ATC'1‘TTACTA}\ATAAGCATACGAGATTTATATA
'TTATTTCACTACATAAAATCATACATATAGCCACCCTACCCTTTCTCTACCA. TTTAATAC' CACAAAA-TTATTAAA--TATTAAAATATCTCTCATA-TAACACTAAGTTCT-GTTTTTATTAAACAAACATACTAAATTTATA
\ATCCCCCGAAAAAGTTCA. TGGCTTGGTGGTCATGTGACTGGCTG-GGCATGGCTTGTAT AATATTT---ATATAA TGATTTTTTAT -AATAAAAAAGAGCAACTTTTACCCARAATC
ATAAAACAATAC AA; ACCTCACTCAATTTTATTTCTACCCTCTCTGTAAGATAGCAAAATAAATACAATTTATCTGCATTATAATTTTAATTCCCAGTTTTTATTATTATAAATTCTAAAAACTATTCAGAATA
ATAAAATAATAC AR TAACCTCACTCAATTTTATTTTCACCCCTTCTATAAGATAGCAAAATAAATAGAATTTATCTGCATTATAAT TTTAATTCCCAGTTTTTATTATTATTTAT TCTAAAAACTATTAAGAATA

ATAAAATAGTGTTAAATTAATAAACACAA—ATGTTAACACAGCTTACAACCAAGCACAGCACTT——AGACATGCTAAAACGACCTTACCTGTTAACAACCAAAC; TGT

'CACAACACACC. TAA-ATATTGAATTTTTTATTTAAAAAAAAGCAACTTTTACCCAAAATCAGGCAAAGCAGG-CAGGCAGA-TTGAGTTGC-TCACAGAATCATTCAGTGATCTATCT:

S10- tRNA-Phe
TTATTA-CA-GCCC-TTATT----AAGC-G-CAGCA-CTGAAAA--TGCTA-AATT-ACC-CCA-
TTATCA-TA-GCCC~TTATT-~--AAGC-G-CAGCA-CTGAAAAA-TGCTA-AATT-ACC-CCA~-
ATTAAAACCACTCTCACAC GCTTTTATCTTTATTAATAAAARAAACK 'TATCA-TA-GCTT-ACAACC---AAGC-A-CAGCA-CTGAAAA--~TGCTA-AGAC-AGC-CCA~:
ATTAAAATTACTCTCACACTATTATGGTGATTTTATCTTTATTAATAWAMWAMWWAAAT ~~~GTTAWCA~-YA-GCTT-RCAACC--~-AAGC-A-YAGCA-CTGAAAWN-TGCTA-AAAC-GRT-CTT~
TTATTA-TA-GCCC-TTAATT---AAGC-A-TAGCA-CTGAAAA--TGCTA-AATT-ACC-CC:
TAT TA TT-ACAAAC -AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC~CCC-
TTATTA-TA-GCTT-ATAATC---AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAT-GGT~-CTAC:
TTGTCA-TA-GCTT-AAAATC---AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAT-GGC-CCAC-
'TATTA-TA-GCTT-ATATC---~-AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAT-GGT-CCAC:
'TATCA-TA-GCTT-ACTTTC---AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC~CTA~
TTATCA-TA-GCTT-ACCTTC-~--AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC-CCT-:
TTATCA-TA-GCTT-ACAATC-~--AAGC-A-TAGCA-CTGAAAA~-TGCTA-AGAC-GGC-CTC--
TATCA-TA-GCTT-ACCTTC---AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC-CT
‘TTATCA-TA-GCTT-ACACTC -AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC~CCC~
TTGTCA-TA-GCTT-ACCTATC--AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC-CAT-:
‘TT-AC-GATT-A- AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC-ACTC
TTATTA-TA-GCTT-ACTATC---AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC-ATTC
TTATCA-TA-GCTT-ACGAATTA-AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAT-GGT-CTAC-:
TTATTA-TA-GCTT-ACCTTA~--AAGC-G-TAGCA-CTGAAAA--TGCTA-AGAC-GGC-ACAG:
TGTC' 'T-TAAGCCT- 'A-CTGAAAA--TGCTA-AGAT-GGT-CCA~
TTATTG-TA-GCTT-ACACCA---AAGC-A-CAGCA-CTGAAAA--TGCTG-AGAC-GGT-ATTACA-CCC-AAATAACA

Supplementary figure S3. Sequence comparison of the MNCR2 region among 21 snake species. The control
region sequences were aligned with the aid of ClustalX software after identifying common sequence blocks
(C-rich, CSB-1, CSB-3, and coreTAS sequences). Transfer RNA genes were aligned based on their clover-
leaf secondary structures. The red line indicates the anticodon of each tRNA gene. Sequences for tandemly

duplicated regions are represented by a single repetitive unit sequence with a note on repetitive numbers.



scientific name Accession number [- tRNA-Ile -]

1.Emydocephalus ijimae 1LC648431 GGAAGCG-TG-CCCG-AGC~ -AAGG-A-CTACA-TTGATAG-AGTAG-ACAC GA ACCATAAA TCC-CACTTCCC
2.Hydrophis ornatus LC648430 GGAAGCG-TG-CCCG-AGT-: -AGGG-G-CTACA-TTGATAG-AGTAG-CCAC--GGAG--ACCGAAAA-————— CTCC-CACTTCCC
3.Hydrophis melanocephalus(1) 1C648429 GGAAGTG-TG-CCCG-AGT A 'TACA-TTGATAG-AGTAG-ACAC: GA ACCGAAAA-- TCC-CACTTCCC
4 .Hydrophis melanocephalus(2) LC648429 AGAAGTG-TG-CCCG-AGT-: -AGGG-A-CTACA-TTGATAG-AGTAG-ACAC--GGAG--ACCGAAAA. CTCC-CACTTCCT
5.Hydrophis curtus MK953549 GGAAGTG-TG-CCCG-AGT- -AAGG-G-CTACA-TTGATAG-AGTAG-ACAC--GGAG--ACCGAAAA~ CTCC-CACTTCCC
6.Hydrophis platurus MK775530 GGAAGCG-TG-CCCG-AGT- -AGGG-A-CTACA-TTGATAG-AGTAG-CCAC--GGAG--ACCGAAAA~ -CTCC~-CACTTCCC
7.Hydrophis cyanocinctus NC046795 GGAAGTG-TG-CCCG-AGT-: -AGGG-A-CTACA-TTGATAG-AGTAG-ACAC--GGAG--ACCGAAAA CTCC-CACTTCCC
8.Laticauda semifasciata KY496325 AGAAGCG-TG-CCCG-AATTA- -AAGG-A-CTACC-TTGATAG-CGTAG-ACAT-~-GGAC--CTCCCTCA. -ACCA-CAACCACA

9.Laticauda colubrina KY496324 GGAAACG-TG-CCCG-AGT-: -AGGG-A-CTACC-TTGATAG-AGTAG-ACAC--GGAG--ACCAACAAA. CTCC-CGCTTCCT
10.Laticauda laticaudata KY496323 GGAAGCG-TG-CCCG-AGCA- -AAGG-A-CTACA-CTGATAA-AGTAG-ACAC--GGAG--CCTATAAA- -CTCC-CGCCTCCC
1l.sinomicrurus japonicus 1C648432 GGAGGCG-TG-CCCG-AGCA- CAGG-G-CTACC-TTGATAG-AGTAG-ATAC--GGAA--CCCATAAA~ TTCC-CACCTCCC
12.sinomicrurus peinani MZz230594 GAAGACG-TG-CCTG-AGT~-: -AAGG-A-CTACC-TTGATAG-AGTAG-ACAC--GGAA--CCCAGAAA- TTCC-CGTCTTCC
13.Sinomicrurus mecclellandi MT547176 GGAGGTG-TG-CCTG-AGA- -AAGG-A-CTACA-TTGATAA-AGTAG-ACAC--GGAG--CCATACCTCCCAC-CTCC~-CACTTTCC
14.Micrurus fulvius GU045453 GGAAGCG-TG-CCCG-AGAA- -AAGG-A-CTACC-TTGATAG-CGTAG-ACAC--GGAG--CCAATAAA- CTCC-CGCTTCCC
16.0phiophagus hannah EU921899 GGAAGTG-TG-CCCG-AGT-~ -AAGG-A-CTACA-TTGATAG-CGTAG-ACAC--GGAG--CCCACAAA~ -CTCC-CGCTTCCC
15.Naja atra EU913475 GGAAGCG-TG-CCTG-AGT-: -AAGG-A-CTACC-TTGATAG-TGTAG-ACAC--GGAA--CCCACAAA-————- TTCC-CGCTTCCC
18.Bungarus multicinctus EU579522 GGAAGTG-TG-CCTG-AGT~- -AAGG-A-CTACT-TTGATAG-CGTAG-ACAC ‘GAA--CCCAATAAA TTCC-CACCTCCT
17.Bungarus fasciatus EU579523 GGAAGTG-TG-CCCG-AGCT~ -AAGG-A-CTACC-TTGATAG-AGTAG-ACAC--GGAA--CCAATAAA-————- TTCC-CACTTCCC
19.Lycodon semicarrinatus AB008539 GGGGGTG-TG-CCCG-AGT-~ -AGGG-A-CTACC-TTGATAG-AGTAG-ACAC-~-GGAA--CCATAAAA-
20.Sibon nebulatus NC013985 GGAAATG-TG-CCCG-AGTC— -AGGG-A-CTACC-TTGATAG-AGTAG-ATAC--GGAA--CTAAGCA-:
21.0vophis okinavensis AB175670 GGAAGTG-TG-CCTG-AGAACAC-AAGG-A-CTACC-TTGATAG-AGTAG-ACAC--GGG!i -ACCACA-
22.Python regius AB177878 GGAAGTG-TG-CCCG-AGAC~----AGGG-A-TTACC-TTGATAG-AGTAA-ACAC-~-AGGA--TTACAA~ -CCCT-CACTTCCT

Supplementary figure S4. Sequence comparison of tRNA' genes among 21 snake species based on their
clover-leaf secondary structures. Hrdrophis melanocephalus mtDNA encodes two copies of tRNA'" genes

(noted with 1 and 2) that correspond to I1 and L in Fig. 3, respectively. The red line indicates the anticodon.

scientific name Accession number [- tRNA-Phe -]
1.Hydrophis melanocephalus(1) 1C648429 GTTATC-A-TA-GCTT-ACAACC -AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC-CTT-~-~ACC--TGATAACA
2.Hydrophis melanocephalus(2) LC648429 GTTATC-A-TA-GCCC-TTATT- -AAGC-G-CAGCA-CTGAAAAA-TGCTA-AATT-ACC-CCA- ACT--TTATAACA
3.Hydrophis melanocephalus(3) LC648429 GTTATC-A-TA-GCCC-TTGTT- GGG-A-CAGCA-CTGAAAAA-TGCTA-AATT-ACC-CCA. -ACT--TCATAACA
4 .Hydrophis melanocephalus(4) 1C648429 GTTATC-A-TA-GCCC-TTATT- -AAGC-G-CAGCA-CTGAAAAA-TGCTA-AATT-ACC-CCA---ACT--TCATAACA
5.Hydrophis melanocephalus(5) 1C648429 GTTATC-A-TA-GCCC-TTGTT- GGGC-G-CAGCA-CTGAAAAA-TGCTA-AATT-ACC-CCA---ACT--TCATAACA
6.Hydrophis melanocephalus(6) LC648429 GTTATC-A-TA-GCCC-TTGT- TGGG-A-CAGCA-CTGAAAAA-TGCTA-AATT-ACC-CCA---ACT--TCATAACA
7.Hydrophis ornatus(1) 1LC648430 GTTATT-A-CA-GCCC-TTATT- -AAGC-G-CAGCA-CTGAAAA--TGCTA-AATT-ACC-CCA-
8.Hydrophis ornatus(2) 1C648430 GTTATC-A-CA-GCCC-TTATT- -AAGA-G-CAGCA-CTGAAAA--TGCTA-AATC-ACC-CTA-
9.Hydrophis ornatus(3) LC648430 GTTATT-A-CA-GCCC-TTATT- -AAGG-G-CAGCA-CTGAAAA--TGCTA-AATC-ACC-CTA-
10.Hydrophis cyanocinctus NC046795 GTTAWC-A-YA-GCTT-RCAACC -AAGC-A-YAGCA-CTGAAAWN-TGCTA-AAAC-GRT-CTT
11.Hydrophis platurus MK775530 GTTATT-A-TA-GCCC-TTATT- -AAGC-A-TAGCA-CTGAAAA--TGCTA-AATT-ACC-CC-~
12.Hydrophis curtus MK953549 GTTATC-A-TA-GCTT-ACAACC -AAGC-A-CAGCA-CTGAAAA--TGCTA-AGAC-AGC-CCA-
13.Emydocephalus ijimae LC648431 GTTATT-A-TA-GCTT-ACAAAC AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC-CCC~
l4.Laticauda semifasciata KY496325 GTTATT-A-TA-GCTT-ATAATC -AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAT-GGT-CTAC--TCC--TGATAACA
15.Laticauda colubrina KY496324 GTTGTC-A-TA-GCTT-AAAATC -AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAT-GGC-CCAC--TCC--TGATAACA
16.Laticauda laticaudata KY496323 GTTATT-A-TA-GCTT-ATATC- -AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAT-GGT-CCAC--CCC--TAGTAACA
17.8inomicrurus japonicus LC648432 GTTATC-A-TA-GCTT-ACTTTC -AAGC~-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC~-CTA-~-CCC~--TGATAACA
18.Sinomicrurus peinani MZz230594 GTTATC-A-TA-GCTT-ACCTTC---AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC-CCT-~--ACC--TGATAACA
19.Sinomicrurus mecclellandi MT547176 GTTATC-A-TA-GCTT-ACAATC---AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC-CTC-~--CCC--TGATAACA
20.Micrurus fulvius GU045453 GCTATC-A-TA-GCTT-ACCTTC-~--AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC-CT----TCC-~-TGATAGCA
21.0phiophagus hannah EU921899 GTTATC-A-TA-GCTT-ACACTC-~--AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC-CCC~~-~-CCC~--TGATAACA
22.Naja atra EU913475 GTTGTC-A-TA-GCTT-ACCTATC--AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC-CAT GCC--TGACAGCA
23.Bungarus multicinctus EU579522 GT-ACT-G-TA-GCTT-ACGATTA--AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC-ACTC--GCC--TGGTAACA
24.Bungarus fasciatus EU579523 GTTATT-A-TA-GCTT-ACTATC -AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAC-GGC-ATTC--ACC--TGATAACA
25.Sibon nebulatus NC013985 GTTATT-A-TA-GCTT-ACCTTA---AAGC-G-TAGCA-CTGAAAA--TGCTA-AGAC-GGC-ACAGC-CTGA-TC-TAACA
26.Lycodon semicarrinatus AB008539 GTTATC-A-TA-GCTT-ACGAATTA-AAGC-A-TAGCA-CTGAAAA--TGCTA-AGAT-GGT-CTAC--ACC--TGATTTAA
27.0vophis okinavensis AB175670 GTTGTCTG-TA-GCTT-AAGCCTA--AAGT-A-TAGCA-CTGAAAA--TGCTA-AGAT-GGT-CCA-~-~ACC--CTCCAACA
28.Python regius AB177878 GTTATT-G-TA-GCTT-ACACCA---AAGC-A-CAGCA-CTGAAAA--TGCTG-AGAC-GGT-ATTAC-ACCC-AAATAACA

Supplementary figure S5. Sequence comparison of tRNA' genes among 21 snake species based on their
clover-leaf secondary structures. Hydrophis ornatus mtDNA encodes three copies of tRNA™ genes (noted
with 1-3) that correspond to Fi-F3 in Fig. 3, respectively. Hrdrophis melanocephalus mtDNA encodes six
copies of tRNA™ genes (noted with 1-6) that correspond to Fi-Fs in Fig. 3, respectively. The red line

indicates the anticodon.
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