CTCATGACGTCAAGATCTCAAGTCTATAAAAAAAAATTGTTTTAAATAAGTCAACCTTTG 11926
TGCTGTACGTCTTCTTATTTTGAGTCTACCTTTTGATTATTTCTGATTGAGTTAAGCTTG 11866
TATGTATGTTCTCTTCTATTGAGTTTTAATTTATTTATGACTTGTTTAGTAGGTTACTTA 11806

CTTACTTATGATACGTATTACAATGTCACTCTCGTCTGTTTGAGAAGAAATGACATTGTA 11746
ACACACATCATAAGTAGTCATTGCATTTGTAATAGCAATCTTAGGTAGAGAGAGAATGCC 11686

TAGAGAGAGAGAGAGAGAAAAACTCTGGAGCGAGCGAAGAGAAGGAGAATGGACAATGGT 11626
M V
>0ORF-A
AAGAAGGAGACACCCCCAAGCCAGTAAACCACAACCTAGAGCCTTGAGAACAGCCTTCAT 11566
R R R H P Q A S K P Q P R AL RT A [F I
RNA recognition motif (pfam accession PF00076)
AGATTTCCTTCCTCCCAATATTGATACCCAAACAATCCACAACATATTCAGTAGATATGG 11506
D F L P P N I DT QTTI HNTIF S R Y ¢

TGATCTGGAGGACTTAGTGATACCAGCAAAACTCCGGAAAAACTGTGGGCACAAATACGC 11446
D L E DL V I P A KL R KN C G HIK Y N

ATTCATTAAATTTTTCTCCATGAATGCTTTACTCAATGCGATTAAGCAGGAGAATGGAAG 11386
F I K F F S M N A L L N A I K Q E N G ﬂ

AAGAATGGGAAATTTTTTGATGCGAGTTAACCCTGCAAAATATGACAAACAAGACCCTCC 11326
R M G N F L. M RV NP A K Y D K Q D P P

CCATAAAAACCACTTTCCAAATCCTAAACCAAATCACAGACAGCCTCAAAAAAACCCGGT 11266
H K N H F P N P K P N H R Q P Q K N P V

ACAATATCATCCAGCTTGGAGAGACCACCGATCGTATAAGGATGTCTCGAACCCAAACCA 11206
Q Y H P A W R D H R S Y K D V S N P N Q

AATACCAATCCACACTGATGTTCCACCAATCAATCCCTCAACCAAACCTAATACCCGGAA 11146
I p I H T D V P P I N P S T K P N T R K

ACCACCTCATCAAACGAATTTATCCTCTTCACCTATAGAATCAATCATCCCTAACCAAAT 11086
P P H Q T NL S S S P I E S I I P N Q I

CCTTGAACCTCTCAGTACTGACATTGTGAAAGAAATGACAAAGCACCGTAGGATGAGTTC 11026
L E P L S TD I V K EMTI K HIR R M S S

H. Matsuhira et al., FIGURE S3
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TAGGGTCCTTGGGGAAGACACGGAGAGAATAAGGGACCAAGTGGAACTTGTGGAACTAGA
R v L G E DT E R I R D QO V E L V E L E

GGGCGATCAGATTCTTGCCATCTCAGGGGAGAAAAATGAAGAGATCCTGGAGTTACTGGA
G b o I L A I S G E K N E E I L E L L E

AAGAAGCGTTATAGCAGTCGCAAACTCTTCATCTCCATCCAAGATTATCCATGAGCATAT
R S vI1I AV A N S S S P S K I I H E H I

CTTGGCGGAAGGGGTTAACTATCTGAAGATTAAACCCCTTGGGGGAATGCTTCATCTTAT
L A E GV N YL K I K P L G G M UL H L I

CCAGTTCAATTCGGTTGAAGAAAAGGATGACATGATAAAAAGCAAATGGCTTGAACGATG
Q F N S Vv E E K D DM I K S K WL E R W

GTTCCTGGAGCTAAGGGATGTGAATAACGCTAGCACGGCATTATGGAGGGAGATGTGGAT
F L E L R D V N N A S T A AL W R E M W I

CACAATTTATGGAGTTCCATTGATCGCATGGAGTTATGAAAATTTTCAGAAAATTGGTTG
T I ¥ G v P L I A W S Y E N F Q K I G C

TATATTCGGGAGAGTGCTATCGGTGGAATATTCTCGCATGGATTACGCCAGAGTTCAGTT
I1 F G R VL 8§ VvV E Y S R M D Y A R V O L

AATCACAGATTGTCTCTTCAAAGTCAATAACCCCATAGTTTTTTACGTGGAAGATAAACC
I T p ¢ L F K VvV N NP I V F Y V E D K P

GTTTAAGATTTTTGTTACAGAAGACTTTGGTCTTGGTCCAAATCATGATCCTCCTGCAAG
F K I F V T E D F G L G P N H D P P A S

TAAAGGTATGCCAAATCCCCTCTTCCATAGATTAGATTCTGATAACTCGAATTCGGAATC
K G M pP N P L F H R L D S DN S N S E S

CTCTGATAAAGATCCATTGGATGATGATGATCGTGATAGTGACGACTGGGATCCTCCGGG
s D K D P L D DD DU RD S D D W D P P G

AGGGGAAAGGTCACCCCAAAAACCCCTCCCAAACTCCGAGTTCAATGCATCGGGAAATAC
G E R S P 0 K P L P N S E F NAS G N T

H. Matsuhira et al., FIGURE S3
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TCCAGGAATCTCGGACATTGGAGTTAATAATGAGACAATCATTACTTCGCCTACCAAAGC
P G T s b1 GV NNE T I I T S P T K A

TAGTGCCAAGGTCTCTCCCAATGCAAAACAAAAACCTCCCATATACCCTAAACCTCCCAA
S A K v S P N A K Q K P P I Y P K P P K

AACTCAACTGAACTTTAATACCCCACCACGTTCCCCAAGTCTGCTTTGCATTGGGAACTT
T ¢ L N F N T P P R S P S L L C I G N L

AAATCAACAAAAGTCCTCCTCCCAACCACTTGAACTCCAAAAAGCCCCACCTTCACCATC
N 0 0 K §S S s 9 P L E L Q K A P P S P S

GAAAACCTTACCCTTCCCTCCAACAACGAAACTGGGCTCACCTTTTAGCCCTGATCCAAC
K T .. p F p P T T KL G S P F S P D P T

CTTTAAATATAATAATCCCCCCATCTCCCAAAATAATATAATCAGCCCAATAAGCCCATT
F K Y N N P P I S 0 N N I I S P I S P L

GGTCCCCAAACCTGCCCAAAATACACAAAACTCCCCTAGTTCTACAAGTCGAAACTCTCC
v P K P A Q NT Q N S P S S T S R N S P

TTTAAAGCCCAGCCTCAATGACCAAAGCTTTCCTTACTACAATCCTCTGATCCACACTGA
L K P S L N D O S F P Y Y N P L I H T D

TAATTCCTTTGGCCCGCTACTAAGGAAAGCCCAATCAAAATCCCAAACTAAGACACTCTC
N S F G P L L R X A Q S K S Q T K T L S

ATCCTCTCCTTCGACGTCCAGCCCTTCTATCCCCCCCGGTTTTGAAGACTTCCTTCCTCC
s s p S T s S p S I P P G F E D F L P P

CCCTCTGAAAGCCCATCATGAAAAAAGGAGATTACAAAAACGACTGAAGAAAAATAAAGC
P L K A H HE K R RL Q K R L K K N K A

CAAAAACCGCCTCTCCTCCTCCTCCTCCAATCCCCCACCTCTTCCTCCCTCTCCCTCCCC
K N R L S S S S S N P P P L P P S P S P

AAACCCGAAAACATCTCATGAGAACACTGCCTCGGAAATTATTGAATTAGGCTTGCAACT
N P K T S H E N T A S E I I E L G L O L

H. Matsuhira et al., FIGURE S3
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AGGAATGAAATTCAATGGTGAACTATCAGATCTACAAGACAAAATTGTTGGAATTTTGTC 9406
G M K F N G E L S bL Q D K I V GG I L S

ACGCCAGGAGCAGGACTGGCTTTCCAATGTATAAGTACATCTTATACTCTCAATAAATTG 9346
R 0 E 9 D W L S N V *

TTCCATGTTAATCTCGTGGAATGTCAGGGGCCTCGGAGCATGGCCTAAAAGAAATGTTCT 9286
CAAAAAGTTACTACTCCTTCATGACCCCATGATAGTATTCATCCAAGAATCCAAACTGGA 9226
ATGTATTCCTTCTAAATTGCAAAAATCAATTTGGTGTGATGATGACCTCAGCCTCTGTAT 9166
CAGTCCATCAAACGGATCCTCTGGAGGATTAATCTCCCTATGGAGACCCTCAAAATTTCA 9106
TCTGGTTTCCAGTAGAATCGAATCACAATGGATCGCAATGGAAGGAATGGTGGTGAGGGA 9046

M E G M V V R E

>ORF-B
AAATTTTCAATGCCTTCTCATAAATATTTATAACTCCTGTGATGCTTCGACTAGATCAGA 8986
N F 0 C L L I N I ¥ N S €C D A s T R S D
Endonuclease/exonuclease/phosphatase family (pfam accession PF03372)
CACATGGAACCATATAGAGGATTTTTGCAGAAACTCACACTTACCTCTTCTAATAGCGGG 8926
[T w N H I E D F C R N S H UL P L L I A G

GGATTTCAATGAGGTACTATCTTCCCAAGATCGAGGCAGCCGGATAATAGATGAAACTAG 8866
D F N E VvV L S S 0 bR G S R I I D E T §

TGCCGGAAAATTCAGGCAATTCATAACCAACCTTCATCTTACTGAAATCACACCCTCCAA 8806
A G K F R Q F I T N L H L T E I T P S N

TGGATACTTTACATGGTTTAGGGGTCAATCAAAATCAAAGCTGGATAGAATTCTTGTCCA 8746
G Y F T w F R G Q 8 K s K L D R I L V q

ACCAGATTGGATTCTGAAATTCTCATTCCTTAATGCCTCCATCCTCAAAAGGAGTATCTC 8686
P D W I L K F 8§ F L N A § I L K R S I §

GGATCATTGCCCTCTTGTACTGAAGTCGCAATCTAAGGACCGGGGACCGAAACCTTTCAG 8626
D H C P L VI K S 0 s K DR G P K P F R

ATTTCTTGACATGTGGCTCACCCACAAGGATTGCCTGATCCTTACTAGGAAAGTATGGGA 8566
F L D M WL T H K D C L I L T R K V W E

AGATTCGAAGGGATTCACAATTTCAGAGAAGTTTAAAGCTGTCAGAAAAGAGTTGAAAGT 8506
D S K G F T I S E K F K A vV R K E L K V

H. Matsuhira et al., FIGURE S3
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ATGGAACCAGTCAAAATTTGGGAATCTAGAAACCAATATCTCTCAATTAGAAGACGAAAT
W N O S K F G N L E TN I S Q L E D E I

TCACAAATGGGATACTGTTGCCAACACGAGAAACCTATCGGTTGATGAACTGAGTCTCAG
H K W D T V A N T R N L S V D E L S L R

ATCCAAGGCCCAACTGGATTTATGGGATTGGATCAAACGCAAGGAAATTCACTGGGCCCA
S K A 0 L DL WD WTI K R K E I HW A Q

GAACTCTCGTATAAGTTGGTTGAAGTGTGGGGATAAGAACTCAAAGTTCTTCCATGCCTA
N S R I S w L K €C G D K N S K F F H A Y

TGCATCGATTAGAAGACGGAAGAATAATATCTCTTCCATCACGATCGATGGTGAGACCGT
A S I R R R K N N I S S I T I D G E T V

CTGTGACCCGGAAAAAATCAAAGCCGAAGCCTCACTCTATTTCCAAAATCTGTTCTCAGA
c b p E K I K A EA S L Y F Q NL F S E

AGAAACCTTTTCCAGACCAACTTTCTTGAACCTAGCCTTCAAAAAACTCTCATCAATACA
E T F S R P T F L N L A F K K L S S I 0

ATCCTCGGACCTCACCAAACCTTTCTCACACTCTGAAATAGAAAAAGCAGTAGCATCATG
s s b L T K P F S H S E I E KAV A S C

TAGCCCTTCAAAATCCCCTGGCCCGGATGGTTTCAATTTTAACTTCATAAAGTCTTCCTG
s p S K s P G P D GF N F N F I K S S W

GGCAATCATCAAAGAAGACATTTTCTCACTTGTCAATGAATTCTGGCAGTCTGGAACACT
A I I K E bD I F S L VvV N E F W O S G T L

ACCAAGGGGTAGTAATGTAGCGTTCATAGCGCTGATCGCCAAGGTGGAAGCCCCCTCAAA
P R G S N v A F I A L I A K V E A P S N

CTTCAAGGACTTCCGACCCATCAGTATGGTCGGTAGCCTTTACAAGATAATTGCGAAGTT
|F X D F R P I S M V G S L Y K I I A K I

RNA-dependent DNA polymerase (pfam accession PF00078)
GCTTTCCTTCAGGCTGAAAAATGTTATGAACGATCTTATTGGGCCCCAACAATCTTCTTT
[L s F R L K N V M N D L I G P Q Q S S F

H. Matsuhira et al., FIGURE S3
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TATTGAGGGGCGCCAGATCTTGGATAGTGTTTTAATCACTGGCGAGTTATTGGACTCATA
I E G R 0 I L DS VvV L I T G E L L D S ﬂ

CAAAAGTTCCAAGATGGGGGCAGTAATGTTAAAACTGGACTTCCACAAGGCCTTTGACAG
K S s K M G AV M L K L D F HK A F D ﬂ

TGTTTCCTGGTCTTTCTTGGATTGGACCATGGATCAAATGGGCTTCCCATTAACATGGCG
v S w s F L D W TMD OMGF P L T W ﬂ

AAAATGGATCTCCTCCTGTGTCTCATCTGCAGCCGCATCTGTCCTCCTAAATGGCTCTCC
K W I S S C V S S A A A S V L L N G S P

TTCGACTCCGTTCAAGCTCCAGAGGGGCCTCCGTCAAGGAGACCCTCTCTCTCCCTTTCT
s T p F KL 0 R GGL R QOQ G D P L S P F ﬂ

CTTTGTGTTAGCAGCGGAAGTTTTGAATCTCATGATCAGAAAAGCCACAGAATTGAATAA
F V L A A E VL NL M I R KA T E L N ﬂ

ATGGTCAGGTATTGCTATTTGTAAATCGGGTCCTATTCTAACTCATCTTCAATTTGCAGA
w s 6 I A1 €C K s G P I L T H L Q F A d

TGATACGATAGTATTCTCAACTCCGGATTTGAAGGCGCTCAATAACATCCATAAAACTCT
p T I v F § T P DL K A L N NI HIK T ﬂ

CATCCTGTTCCAGCTATCCTCAGGCTTGCAGATCAACTTCCACAAAAGTGAGATCCTTGG
I L. ¥F 9L §$s §$S GL QQ I N F H K S E I L d

AATCAATACTCCTCAATCTTGGCTTAAAGAAGCGGCAAGGCAATTATTTTGCAGAGTTGG
I N T P Q S W L K E A A R O L F C R V d

TAATTTCCCGATCACCTACCTGGGCCTTCCAATAGGTGGCAGTTCCGCGAGATTAGCAAC
N F P I T YL GL P I G G S S A R L A T

ATGGGAACCTCTCTTGGAGAGAATGAGGAAGAAATTGGCCACATGGAAAGAGAAATTACT
w E P L L E R M R K K L A T W K E K L L

CTCGATTGGTGGAAGACTCACTTTACTAAAAGCCTCACTCTCGAACCTGCCAATCTATTT
s I G G R L TUL L K A S L S N L P I Y F

H. Matsuhira et al., FIGURE S3
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CATGTCCTTATATCCTATGCCACAAGGAGTTATAGAAAAAATTAATAAAATTCAGAGAAG
M s L. Y p M P Q GV I E K I N K I Q R S

CTTTCTTTGGAGTGGTGGTATGGATAAAAGGGCTCTATCTATGGTGAAGTGGGAATATGT
F L w S G G M D K R AL S M V KW E Y V

CCAGCTTCCAAAAGCGTTGGGAGGCTTAAATGTGAGTAACCTTCTGATTAGAAATTTGGG
L P K AL GG L NV S NTLUL I R N L G

GCTCCTTTGTAAGTGGGTGTGGAGGTATTTTTCAGAACCAGATTCGCTATGGAGACTATC
L L ¢ K WV W R Y F S E P D S L W R L S

AATTAAAGCCAAATATAAATACCAGGCGCAAATGAATATGGCTGACATTGCTCCAATAAG
I K A K Y K Y 0 AQ MNMADTIA AUP IR

ATCAGGTGGTCCTTGGAGACATCTTTGCAACCATCTCCTAAAACACCAAGCAACAAATGA
s G G P W R HUL CDNHUL L K H QO A T N E

ACTTCTGAAACAAGGTACCAGGAAAAGAATAGGGAATGGGGAGAATACCTTATTTTGGCA
L L K 9 G TR K R I G NG E N T L F W H

TGACTCTTGGCTGGGCAATTTGCCTCTGAAATTAACCTTCCCAAGACTCTTCCTAATCTC
D S W L G N L P L KL T F P R L F L I S

AGTTTTACCCATGGCTTCAGTAGCGGAGATGGGTTCTTGGGTGAATTTGGAATGGAAATG
v L P M A S V A EM G S WV N L E W K W

GAATTTGCCATGGTCCAGAGAATTCAGAAAGAGAGACCGCATTGAATGGGAGCAGCTCCA
N L P W S R E F R K R D R I E W E Q L Q

ACCTTCCCTCCAGCAAATCTCAGTCCGCCTCAATGAATCAGATGAGTTAATATGGAACTT
P s L. 9 I s v R L N E S D E L I W N F

TAGTATGGCTGGTAATTTCTCAGTTCGCTCCTTCTATGAAGAACTTCACAAGCGCTCGAA
s M A G N F S V R S F Y E E L H K R S K

GCCCTGTCTAGAAAATCTCCCTCAAAAGATATGGAAAGGACTTGTTCCCTTCCGAATAGA
P C L E NL P QQ K I W K G L V P F R I E

H. Matsuhira et al., FIGURE S3
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AATCTTCACTTGGTTATCAGTGCTAGAGAGAATCAATACTAAGAAGAAACTAGCTTCTCT
I F T wWw L S VvV L E R I N T K K K L A S L

GAACATTATCCCACCCGCTGAGGTGGGTTGCTCATTATGTAGTTTGGAGCCTGAGGATAT
N I I P P A E V G C S L C s L E P E D I

TTCGCACCTCTTTTTGTTTTGCCCCTTCTCAATGGAGATTTGGGCTTGGTGGTGGGACCT
S H L F L F ¢C P F S M E I W A W W W D L

TTGGAACCTATCTTGGGTATGGCCAAAATCTCTAAATCTTGCCCTCTCTCAATGGAATTG
W N L S W V W P K S L N L A L S Q W N C

CCCAAGGAAGGAAAAATTATTCAAAAAAATCTGGCTGGCAGCATTCATTGTGATTATCTG
P R K E K L F K K I w L. AA F I V I I W

GTCAATCTGGAGAGAACGCAATGAGAGAATTTTCAATAAGAAAGAATCATCAGTTTCAGA
S I W R E R N E R I F N K K E S S V S E

AATCAAAAACCTCATTCTTGTCCGTTTATGTTGGTGGATGAAGCCTTGGAACCTCTCCTT
I K N L I L VvV R L C W WM K P W N L S F

CCCGTACACAATTGAAGAAGTCATCAGAATCCCACAATGTCTCTTATGGGGTAGCGCTGT
P vy T I E E VvV I R I P O C L L W G S A V

GCCTCGAAGAAGTAAAACCTCCCATCTCCCCCCTCTAATTCAGCTCAGATCTAACCCCCC
P R R S K T s H L P P L I Q9 L R S N P P

TGACCCTTGTCTCAAGTGGATGGTGGGTTTCACCCCGTTCTCGCCAAAAGAAGGTGCTAG
D p C L K WMV G F TP F S P K E G A R

AGCAGGAGGCATTTTTGGAGGCTTCCTCAGAGATGAAGTGGGTGTGATCTTATGCTCCTT
A G G I F G G F L R D E V G V I L C S F

CTCCTGCCCTTTTCCGCCAATGGGTATTAATGAAGTTGCAGTGATTGCAATTCACCGAGC
s ¢ p F P P M G I N E V AV I A I H R A

TCTGCAAATCTCTCTCAGTGTGCAAAATCTAAAAGACCGAGAAATCTCAATTTTCTCTGA
L o I S L S v.o©o N L K D R E I S I F S E

H. Matsuhira et al., FIGURE S3
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ATCCAGCCAAGCTATCAGTTGGTGCCTCAATCTCTCATCTGGTCCGACTAATCTCTCCTT
s Ss ¢ A I s w €CUL NL S S G P T N L S F

CCTGTTGAACTTCATCAGATCTACATGCAAAAAGCTCCCTCTTCTGAAGTTTGATTATCT
L L N F I R S T €C K K L P L L K F D Y L

CTCAAGCTGCTCAAGTCAAGTAAAACAGAATGCAATTGGAGAAATCTATGTTTTCTCAGA
s s ¢ s s 9 v K 0 N A I G E I Y V F S D

TGTAGTTAGATGGAAAAAGTCTCCCATTTAATTTTGAACCGACCCCCTCCCATGGTATGA
v vV R W K K S P I *

TGTAAGTGGCAGACGAAAGTACCCTTTTAAAAGGATTGTGAAATAAAATGATAAAAAAAA
AAAAACACACATCATAAGTAACCGATTAAACAAGTCACAAATAGGTTAAAACTCAATAGA

GAAAACGCGCAAAAATTGACTTATTTAAAACAATTTTTCCAAAAAAAAAATGATATAAAC

FIGURE S3.— Nucleotide sequence of the BNR-like element identified in this study. Numbers of nucleotide

5326

5266

5206

5146

5086
5026
4966
4906

residues are coordinated with those of BAC clone 33E19. Each pair of palindromic sequences is indicated by

single, double, or dotted lines. Putative domains are boxed and shown with pfam descriptions.

H. Matsuhira et al., FIGURE S3
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