TABLE S1 Primers used in this study

Purposes Name of primers Nucleotide sequences
cDNA sequencing of bvORF18/19/20/21 D-Fw 5-TGCACCCAGTAGTTGTGCCA-3'
D-Rv 5'-GCAAGAGAGGATGCCTTAAG-3'
Gre 5-GATGCGCGATAATTGTAGCC-3'
Generating hybridization probe of bvORF19 3' UTR 3-FW 5-AGCTTGCAAAGCCACTGGGCGA-3'
3-RV 5'-GGAACCAAATTAGATTGAATTAACAAGTGG-3'
bvORF16-GFP construction GFP-ORF16-FW 5'-CCGTCGACATGAAATGGAGCTGCGTTG-3'
GFP-ORF16-RV 5-GGCCATGGCAGATAGTTCTTTTCCAATTGG-3'
bvORF20-GFP construction GFP-ORF20-FW 5-GGGTCGACATGGCATGGTACAGTAAATTC-3'
GFP-ORF20-RV 5-GGCCATGGATTTTGCAGACCCAAATAACCC-3'
Amplification of bvORF19 for transgene construction attB1-ORF19 prom 5-AAAAAGCAGGCTTTAGATCTGCCGTTGCACAACG-3’

orf19-genomic 3' rv 5'-AGAAAGCTGGGTGTATCTGGGACCTGGATTGAG-3’
Amplification of bvORF20 for transgene construction attB1-ORF20 prom 5-AAAAAGCAGGCTGTAACAGAGGGTTCAAATTGCGG-3’

orf20-genomic3’rv 5'-AGAAAGCTGGGTGGTCCTGGATTGAGGGTTAAC-3’
Amplification of bvORF21 for transgene construction attB1-ORF21 prom 5-AAAAAGCAGGCTGAACCTGAACTGAACTTATTGG-3’

orf21-genomic3’rv 5'-AGAAAGCTGGGTTACCTGGGTCCTGGATTAAG-3’
Detection of bialaphos-resistance gene BAR5 5-CGAGACAAGCACGGTCAACTTC-3’

BAR6 5-AAACCCACGTCATGCCAGTTC-%
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Condition of amplification

NK198

Anthers

Leaves

Roots

Name of . .
Nucleotide sequences of primers
ORFs ,.’-\nne:al- Extension a P
ing ("C)
5'-CTGATTTTGGACGGAGCTTGTTCG-3'
bvORF12 60 1:00
5'-TGCATTGTAGAAACACCCGCGTAG-3'
5'-CCAGGGACAGGGAAGACCAAGAC-3'
bvORF13 62 1:30
5'-AGTCCTCCTTTCCACCCGACAC-3'
5'-ATCTCCACTTGAAGGGCCAG-3'
bvORF14 56 0:30
5-TTCTCGTCAGACGGACTGAG-3'
5'-AGTTACCGTGGAGTTACTAGC-3'
bvORF15 56 0:30
5'-AGCACAGACTCGTTGCCACT-3'
5'-AACATCTCCCTAGCCTTCCT-3'
bvORF16 52 0:30
5'-CTGAATTCGTTTGCGTATAGT-3'
5'-CAAGACTTGGTTCAATCAGCC-3'
bvORF17 56 1:00
5-TTCTTTCTCGGCTTCAGCAGC-3'
bvORF18 . 5'-AAGGCATCCTCTCTTGCAAAA-3'
119/20/21 56 030
5'-TGAATTGCACGTCCTGCTACA-3'
5'-GTGGCTCTCTCTAAACCGGCTTGT-3'
bvORF22 62 1:30
5'-CATGTTCAGCCCGACCCACGAA-3
5'-CTATTGCGTGATCTTTGTGTTAGAA-
bvORF23 53 0:30 3
5'-CTGGTATGTTATTATCAGAGTCAA-3'
5'-TCGAATCTAACGCGGAGACA-3'
bvORF24 56 0:30
5'-TGCAGAGGGAGTCAAGTCAG-3'
5'-ACAGGATTCGCTGGCCTTAA-3'
bvORF25 54 0:30

5-TCAAAATTGGTCCTCACCAC-3'

+ —

H. Matsuhira et al., FIGURE S1

+ —
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FIGURE S1.— RT-PCR analysis of 21 bvORFs. Names of target ORFs, annealing temperatures, extension times, nucleotide sequences of primers, and sizes of PCR products are
shown. RNA samples were subjected to reverse transcription with (+) or without (=) reverse transcriptase. Integrity of the PCR reaction was confirmed by control experiments using
genomic DNA as templates (C).

H. Matsubhira et al.

Condition of amplification NK198
Name of . . Size of PCR products
ORFs Anneal- Extension Nucleotide sequences of primers Anthers Leaves Roots (bp)
ing ("C) + - + -
5'-GATGGAAGGTACATGCACAC-3'
bvORF26 56 1:30 100
5'-CAATGCCACGCCAACTTTCC-3'
5'-AAGCGTCAGATCCTTAACCC-3'
bvORF27 56 0:30 260
5'-ACTATTGAGGAACTCTGCTGC-3'
5'-CACCAATTTTAGGGGCTCTA-3'
bvORF28 52 0:30 120
5'-AAAAATCCAATCCAATAAGTCC-3'
5'-TTCTCGAACCATATCCCACC-3'
bvORF29 56 0:30 150
5-TGTGAAAGTCGAGAGCTAAGG-3'
5'-ATATTAAACCCACGGTCCGG-3'
bvORF30 56 0:30 430
5'-ATGAGACAGTCGTCCCATAG-3'
5'-GGATCATACCTGAAGAGTGT-3'
bvORF31 54 1:00 570
5'-TAAGAAGACCATGCTCTTCC-3'
5-TTGAACTTCCTAGACCTGGAGT-3'
bvORF32 56 0:30 500
5'-CACCGAGCTTCTTAAGTAGCATGT-3'
5'-ACACTTCTTAGGGTGACGAAG-3'
bvORF33 56 0:30 170
5-TGTTGAAGCAGTGTGGGGTG-3'
5-TGGCAAAGGGGTTTTGACAC-3'
bvORF34 56 1:00 560
5'-GCAATTCCAGGATCAACATAGCAC-3'
5'-TCTGATGTATCCACATCATCG-3'
bvORF35 54 0:30 230
5'-ATTAGATGCATCACGGTCTGG-3'
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CACTTTTGAGCAACTCACAATTTTATATATACATTACAAGTAATTAAAAATAAAGTATTA
TATGGGTAACTTATACATTGATAAGGGTAACTAATAAGATAATTTGAGCAACTAATGTTT
TTATATGTACATAACAAGTAAATAATAACACACGTTACATTGACTTGATTACACAAAGGA
TAACTTATACATTGATAAAGACAACTAATAAGATAAGTTGAGCAACTAAAGATTTTACAT
TGACTTGGTTAGATAAAGGATAACTTATAGATAGATAAAGGTAACTAATAAGATAATTTG
AGCAACTAACAATTTTATATATACATTACAAGTAATTAAAATACAAAAAGTAAAGTATTA
TATGGATAATTAAAAAAAAAAAGTAAAATATTATATGAGGAACTATGCAAATTCCTACTA
ATGTACATTGACTTGGTTCAGTTAAACTTGTTGAAACATGTAATCTTGTAATCCTAGTGG
AGTAATCTATTTACTTTTAGATTAACTTAAGCATAGTTTGGGATGGCCTATATGATGTTA
ATAAGACATCACAACTAATCTCCAACGTTGTTTATATTAATGTGCATGTCATATGAAAAT
GTCATAGACAAGTTCCAATAAGTCTAGATATGTCAAATTTCAGTTTACTAAATTATTATT
GATTTATGTTCTTGTTGTTCCAGTAATCTACAATAGAATGGAAGATGAAGAATTTGCTCC
AACTCCTTGCATTGATGCAACTCCAACTCCTTGTGTTGATACAACTCCAACTAATGCTAC
TCAAACTTCTAATGCTCAAACAACAAGATCCACATTCACTCCTCGTCCATGCTACACACC
TAGAGGTTCAAAAGAATGGATCCCTTGCTGCCCTCCTGAGTTAAAACCTACTGTGGGTAT

R G s K E w I P C C P P E L K P T V G M

GCCTTTTGATTCTCTTGTTGATGGTATTGAGTTTTATAAAGCTTATGCTCGGTTTTGTGG
p ¥ D S L VvV D GG I E F Y K A Y A R F C G

TTTTGTGGAAAGATTGGCTACTGAGAAAAAAGATAAGGATGGTCATGTTTACTTGAAGTA
F v E R L A T E K K D K D G H V Y L K Y

TATTTATTGTAATAAACAAGGATTTAAAGAAGATGGTGAGAGTAAAGCAAAGAGTAAACC
I Yy ¢ N K 0 G F K E D G E S K A K S K P

TATAACATGCTCTAGTTCTCGTAAAAGAAGTGTAAATCGTGCTGGTTGTCAAGCAAGGAT
I T ¢ s S S R K R S vV N R A G C Q A R I

AGGTTTGAGAAAACGTAGTGATGGAAAATTCATGGTATATCTTTTTCATGAATCGCATAA
G L R K R S D G K F M V Y L F H E S H N

CCATGTATTTGCCACTCCCAAAAGCATGCATTTTCTTAAAAATTCTCGAAACTTGACTCT
H v F A T P K S M HF L K N S R N L T L
TGCTCACAAGAAGTTCATATTTGATAATTCAAGATTGAATGTTGGACCAAACAAATCTTT
A H K K F I F D N S R L NV G P N K S F

TAGATTGATAAAAGAGCATGTAGGAGGATATGAGAATGTAGGGGCGTCATTGGTTGATTT
R L I K E H Vv G G Y E NV G A S L V D F

H. Matsuhira et al., FIGURE S2
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TAAGAACTTCAGTCGAGATGTTAAAGCTTACATACAAGATGTTGATGCCGACATGTTTGT
K N F S R DV K A Y I 9 DV D ADMF V

AAATAATTTCAAAGAAAAGGCAACTAGTAGTGGTGGAGGGTTTTTCTTTGACTATTGTGG
N N F K E K A TS S G G G F F F D Y C G
D

ATGAAAATCGACATTTGACTAGAGTTTTTTGGGCGGATGCCATTAGTAGGAAAAACTATT
*

E N R H L TR V F WA DA ATI S R K N Y S

CTCTTTTTGGTGATATGGTATCATTTGATACAACTTTTGATACCAATAAATATTGTATGG
L F G DMV S F DT TV F D TN K Y C M V

TTCTTGCCCCATTTACTGGAGTTGATCATCATGGAAAATGTGTTACTTTTGGTATGGGCC
L AP F T GV D HH G K C V T F G M G L

TACTTGCAAAGGAAGATATAGAATCTTTCGTTTGGTTGTTTGAATGTTTTTTAAAAGCTA
L A K E D I E S F VWL F E C F L K A M

TGGGTAATTGTCAACCTACTTGTCTCATTACTGATCAAGATGCAGCAATGAAACAAGCAA
G N C QP T C L I TD QDA A M K Q A I

TTGAAAAAGTTTTCTTTAAGACAATTCATAGACTTTGCGTGTGGCATATCATGAAAAAAG
E K v *F F X T I H R L C€C VvV W H I M K K V

TGCCGGTAAAAGTAGGTCCAGATATGTGTAGAACAACGAAGTTTCTTGAGAAATTGAATG
p v K v G Pp DM CU R TT XK F L E K L N A

CTGTTGTTTGGGATAGAGACCTTGAGCCAGATGAATTTGACAAAGGGTGGAATTCTGTGA
v v w D R D L E P D E F D K G W N S V M

TGCGTGAATTTGGCTTAGAAGATGATGGGTGGTTTACTGATATGTTTAACATAAGACATA
R E F 6 L E b D G W F T DM F N I R H M

TGTGGATCCCTTCTTACTTTCGAAATCTTTTCATGGGTGGTATTTTGAGGTCCACACAGA
w I P S Y F R NL FM G G I L R S T O I

TTTCAGAGTCTGAGAACAACTTTTTCACTTTGTTTACAAATGCAAATCTTCTTCTAGTTG
S E S E NN F F T L F T N A N L L L V E

H. Matsuhira et al., FIGURE S2
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AGTTATGGTTTCGGATAGAATCAGCTATGGATGCTCAAAGACATGCCCAAAACAAACTCA
L w F R I E S A M D A Q R H A Q N K L N

ACTCAGATTCTAAGAATTCCATGCCTCGTCTTATTACTCCTCTTCCTTTAGAGAAGCATG
s b s K NS M P R L I T PL P L E K H A

CATCTCTTGTTTACACACACAATATGTTCTACAAATTTCAGAGAGAGTTTCAAAATGCAA
s L vYy T H N M F Y K F 0 R E F Q N A I

TTTTTAATTGTGGGGTTTACAAAGTACAAATAGAGGAAGCTGTTGAGGAGTTTGAAGTTG
F N C G V Y K vV Q0 I E E A V E E F E V A

CAGATAATACAAGGAAGAAAACATATCATGTGACTTTTATTCCTGATTCTCATGATTGTT
D N TR K K T Y H v T F I P D S H D C F

TTTGCTCTTGTAAGATGTTTGAATCCATGGGAATATTATGTCGGCATGTGCTTTTTGTGA
c s ¢ K M F E S M GG I L ¢ R H V L F V I

TAAAAGGGAAGTTTTTGACTGAAATTCCAGAGCAACATATATTGCATCGGTGGACTAAAG
K G K F L T E I P E Q H I L H R W T K D

ATGCTTCAAAAAAGCCCATTTTCGACTTTTGTGAGGACTTTGATGGTATAGAAATAAATA
A S K K p I F D F CE D F D G I E I N K

AGAAGAAAAAAGTTGTTGGGGATCTTTGGTCGAAATTCTTCTCATGTGTAAGCCTTGTTG
K K K vv G DL WS K F F S CV S L V E

AAAATAACACAGACCATCTTGAGTTATTATTGGAAAGGTTATCTGCTTTTGAGGAGGAAA
N N T D H L E L L L E R L S A F E E E M

TGAAACCTGGAAAAGAAAATGTTGAGCAACAATCTAAAGACAAGCATATTGAGTTGTTCG
K P G K E NV E Q 0 S K D K H I E L F V

TTGGTTCTAATATAGTATCAGGTGGTATACTTCCTCCAAACAAGTCTTCAAACAAAGGAA
G S N I vS G G I L P P N K S S N K G S

GTGGTACGGGAAAGAGAAAGAAAAGTGATCAAGAGATAGCCATTGAAGCAAGCAACAAAA
G T G K R K K S D Q E I A I E A S N K K

H. Matsuhira et al., FIGURE S2
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AGGAGAGACTGTGTAGATCATGTGGTCAACTTTCAACTCATGATAGTCGTAATTGTCCTG
E R L C R S C G QL S T HD S R N C P D

ATAAAAAGAAAAACCTAGAATGAGGTAAGTTTAGAATAATATATTATTTATACATCACTA
K K K N L E *

TCAAATGAGAGTTTCTTTTCATTCATTTATTAATAAATTATTTATCACAATTTTTGTTTC
TTTTGCAGTTACATGGAGGATTGTGATACATGGTGATGACAAGAATCATGATGATCAAAA
GGGGAGCAAGCAGATTTTACATCACACTTTTTGGGGAATTTTTGTTTGGTTTTATAAAGT
GTTACCTACAAAAAATAAAGTGTATGTGTTCAAAGGAGCTGGCAAACATTTAAAAATTAT
GGATTATTCTTTTGAAACGATTTCACTTGAAGGATTTTGATGGCTTAAGCACACTTTTGC
AGTCTATCTCAAAAATTGTAGGTTTTGTGAAACTATATTCCATGGACACTGCAATTGATA
TTGTAATTGGAAAGAACTTGATTATTCTGTAAAGTTTGCAAGTTATAACTTTTTCTTCTT
AGGTTGGAAAGAACTAGATTTTGTAACTTTTTTTTCTTTTACTATTTGAGGTGACTGGAA
TCCACCTTTTTGTGTTACCTTTTAGTGCATTCTTTGACTAGGACACTGATTCATTGGTAA
TTATTATGTAAAAACCCCTATAAACAGTTACTAAAAAGAAGTTATAGTCAACCATACATT
TACGAGAGAGTATTAATCTTTTTAGTTTGATTTTATGTATTATTTTCAAATATCTTTTTA
TATGTACATAACAAGTAAATAATTTCACACGTTACATTGACTTGATTACACAAAGGATAA
CTTATACATTGATAAGGGTAACTAATAAGATAAGTTGAGCAACTAAAGATTTTTACATTG
ACTTGGTTAGCCAAAGGATAACTTATAGATAGATAAGGGTAAATAATATGATAATTTGAG
CAACTAACAATTTTATATATACATTACAAGTAATTAAAATACAAGAAGTAAAGTATTATA
TGGATAACTTATAGATAGATAAGGGTAACTAATAAGATAATTTGAGCAACTAACAATTTT
ATATATACATTACAAGTAATTAAAATACAAGAAGTAAAGTATTATATGGATAACTTATAC
ATTGATAAGGGTAACTAATAAGATAATTTGAGCAACTAACGATTTTATATGTACATAACA
AGTAAATAATAACACACGTTACATTGACTATCTCCTTTCATCTTTATCAAATAAAAAATA

97500

97440

97380
97320
97260
97200
97140
97080
97020
96960
96900
96840
96780
96720
96660
96600
96540
96480
96420
96360
96300

FIGURE S2.— Nucleotide sequence of bvMULE-1. Numbers of nucleotide residues are coordinated with those

of BAC clone 5A3. Two open reading frames that exhibit sequence homology to transposases are indicated

with putative translation products. The 115-bp and 111-bp repeated sequences are indicated by single and

double lines, respectively.

H. Matsuhira et al., FIGURE S2
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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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TGAGTTTTTCATACTTCAGAACAGTGTGTAATATCCCAAATTTTTATAACTATTTTATAA
AATTAATTTTGTTATAATAAGATTTTATATATATATAATTCTGAAAAATAAAGTAAAATC
ATAATAAATCAGATTTTTATGAAACTGTTTTTATGTATTAAATCAGATTTTTTTTTAAAA
GAAATTTCGAAATCAAAATTTTGAAATTAAATCAGATTTTTATCTTTTGAAGAAAAAAAA
AATTGGAATTTGATTTTCAGATTTTTCGTCCAAAACGAAAAATAGAGAGAAAAGAAAATT
CTGAAATTATAATTTGAGTTGGTTTTGGAAAAGGATTAGATTTTTGTAAATACTTATCTT
TTAGTGAAACCCTAGATTTACATATATATATATATACCCCCAAAACACCAAAAAAATTCT
CACGTAATACACTTTCTTCATCTTTTTGGTAAGTTTTAAATTTCAGATCTAAAATCACCA
TTGTTGTGTTTGAAGGTTTCAACAAAAAAAAAAAAAACTTTTAAAATCCGATGACTTGGT
CGGAGTCCGGCGTCGGTTTTCTTCTTCTCTTCTTCTTCTGTTTTCTTCTTTCTTCTTCCT
TCTTCCTTCTTCTTTCTTCTTTCTATTTCTTCCTTCCTCTTTCTTATTTCATTTGGCTTT
GCGTGCGATGCTTCACAGTACCTCCAAGATTTGATGTTTTTAAAATAAAAAAAGAAAAAA
AAAAAAAGAAAAAGGAATTACATGTGCATTAAAGTCCACGAGAGATTAGACTTACTGTAA
CATGAAAGTTGAAAAAAAATTTCAAGAAAAAATTTCCTTTCAATCTGTGACGACGCTGTC
ACGTTTTTTTTCAAGTAAAAGCTTTTTAATTTTTTTTTCTTTTCAACCTTGGTTATTTAA
CTTTGTCAACTATTAAGTATTAACCTTGTAAGCTTTGATTAATTTTTCTTTCGGAATATT
ATATTAAGTGACTAACATTAGGTAATATTATTTGTTGTAGACGGAAACTTCGTAGAAGGC
GATTTTTAGTTGATATTGCTATACTTGGGACGCGTTTGAGGTAATTCACAATGTCCATCA
ACAACTAGAATCCCGTTAGGAATTGTATGTGCTATGTGTAATGCATGTGGTTATGTGATT
CTATATTTATGTTAGATGTATATTATGTGACAGGAATCGTATAGTACTTTCTATGACTAA
AATTATTATTATTATTATTACTATAGTACTATTATCCCTGCGTATAATATATATGTATCT
ACTGGTATTGTTGTTATGAATTTGGATTTATAATGTACCTAATTATACCATCGTATTAAA
ATTATGCTAATATTGACAATGTACTTAATGGGTATAACTAGTGTGTTAATGATGTAGCGA
ACGGTATTATAAGTTGACATATATTGTAACTCTATGAGGCTCTAATGATGGATATATTGG
TTACTACGAATTATGGACGTTGATTAGTATTAAGTGGCTAAGTTGTGAAAAATATTATTT
GAACTAAAGATGTTCCTGCTAATGTTAATGTGATGTTTGATGTGTCACAACTTTTAAAAA
TCTATTAATCACGTAAAGTGGAAATTGAGGGAATTATCCTGTGGATTTGGATCCTCCATA
GGTGATGAACAGTACTTGATTTTATTATGATACAACTCTTTATTGTCTTCCTCCTAATAC
TATTGGTGCGCATTGCGGATACCCATTAGATTAGTGAGGGGTGTGCACACTAGGGACGCA
CTGCAAAACGATATTGGCCATTGCTCTTAATTTATTGGGTGACGACCCATGTTGAAGTAG
GTGGTTACTGGGATTAGTCCCGGCCTACTGACGTTCGATTCCCCTCTAATAATTAAATGT
GACGTTGTGTGCATCATATAAACTTGGAGTATATAAATTGATTAAGTGTGTTATGTACTT
GTTTGTATTACGTTATACTTGTCTGCATTGTATTATATTTGTATGTATGTTATAAAAATT
ATTTTTAAAATACAACTATTATTATTATTATTTTACGGGATGGAGTTGTAATTACTTAGC
TTTCGCTAATTTTTGTGTTTTTGTTTTTCTTTGCTCTTTTCCTATTTATATTGTGCAGGT
TGGTGAAAGGGACTACGTTGCAGGAATGAGTGAATTTATAGTTTTTAAGTTCACCTAGGT
TAATAAACACTACAGTACTGCCATTTGAGATTGTTTAGTTTTGTTTTGGTATAAAGTAGA
CAACTCAGTTTGGTTTATTTTGATATTTTGGTTTGTGAGTAAAATTTTTATTTCTAATAA
TTAGCCTTGCATTTATTTTGAACAATAGATGCGGCGGTAACACCCTAAAGGTTTGGTCAG
ATATTTTAATGAAAAGTGAATATTTTATAAAGTTTTAGAACCAAAGTTTTGGGGTGTTAC

H. Matsuhira et al., FIGURE S4
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AAATTGGTATTCAGAGCTTAGGTTATAATAAATAAATATAAATTAGGAGTTAATAAAATT
TGTTAAATAATTAAGAGTCTAAGATTAAATTAAGTAATAAGCATTAAAATAAATTGTGAG
AGTGGGATCGAAAAGGGTTTATGTGCCTTAATGTGAAAGCACTTATTTCAGGTGCTTATT
AATTGTTTCTTTTCGTTCTTGTATGTTTAGATGTTGTAACTACAAGAAAATGTTGTGCTC
GGATGACCGACCATAGGATTTAGAGATTTATATTAAGGTCCGTATACGAAGTTATTTAGT
AGTATTGAAAATTCTCTAAGTTCCTATTTATGTGTTTTAATTATGAATCTTATTACTTGA
CTATTTGAGTTGATTAGAGTTTAAGTTCTTGTTATAATTATTGCTTACTTGTCAAATTGA
TGTTATGTGGAAGCATGCAAAGGTTGTCTTGAAATGTATGTTATGATGAAATATAGTTTG
GTTGAGTCATGAAATTTTCTTATGATGAAAGTTTGTATTGAGTAAATAAAACGATGTGCA

AGACCATGTATGGGTGAATAGATGTAGTAATACCAATGCTGATGTGCAGGAATTGTATGC
M L M C R N C M Q

AAACCTATCAAGTATACACTAGATCTCGTAGGAGGACTTTTGAACAAATGGCTGAAACCC
T ¥y 9 vy T R S R R R T F E Q M A E T P

CTGAACAACTACTTGAGAGATTGAGATCTCTTGAACAACTTTCGCAACGTATGGGTTTAG
E 0 L L ERL R S L E QL S O R M G L V

TGTTACAAAACCAATTAGGAAATAATGGTGGAGAGGACCCACAAGCTGCTATGGCAAAGA
L o N O L G NNGGED P QA A M A K K

AGTTAGCAACCCTTAAACCTCCAATCTTTGTAGGAAAGGAAGACCCCTTACTCTTAGAGA
L A TL K P P I F V G K E D P L L L E N

ACTGGCTAAGAGACTTTGATAAGTTATTCACTGCTACTGGGACACCTGAAGCTCAAAAAG
wW L R D F D K L F T A T G T P E A Q K V

TAGACCAAGCTACCTTTTATCTGAGGGAGGATGCAGACACTTGGTGGGAGAGTCAAGGAC
D QA TF Y L R EDA ATDTWWE S Q G P

Retrotransposon gag protein (pfam accession PF03732)

CTATTGTTAGAGCTCAGGAAAACTTTAATTGGAATGCTTTTAAGGTTGCTATTAAGGATA
I vV R A Q E N F N W NAVF K V A I K D ﬂ

GATTTTTCCCTGAACATATTAGGAGGCAGAAATACAATGAGTTCACTAGATTTAACCAGG
F F P E H I R R Q K Y N E F T R F N Q d

GAGGTACTATGTCTGTGCAAGAGTATGCCCAAAAGTTCAATGAGTTAGCTAGATTTTGCC
G T M S v Q E Y A Q K F N E L A R F C ﬂ

H. Matsuhira et al., FIGURE S4
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CTAATGTTGTGCCAGATGAGAGAGCTAAGGCTCAAAAGTTTGAGGATGGTTTAGCATTTA 75574
N v v P D E R A KA AOQ K F E D G L A F R

GAATTCAGACCAGACTTGGGGGAGCAACTTCTGCAACTTTTCAGGAAGCTTATGCTAAGG 75514
I o T R L G GA AT S AT VF Q E A Y A K A

CTTCTAATATTGAGAGGATTTTGAGGCGTGAAGAGGAAGTTATGGGGAGGAATAAGAGAA 75454
S N I E R I L R R E E E V M G R N K R K

AAGACCCACCTAGCAACCAAAATGACCATGGAAATGACAAGAAACCTCGATATGGGGGTA 75394
D P P S N QO N D HGND K K P R Y G G N

ACAATAATAATGGGGGCAATAATCACACTAATGGTGGTGGTAATTATCAAGGGAATCGTA 75334
N N N G G NN HTN G G G N Y Q G N R S

GCAACTACCAAGGTCAGGGGAGATCAAACCAGCAAGGATCCCGTACCCAGAACCCTACTT 75274
N Y 0 G 0 G R S N O OGS R T QN P T C

GTAGAAAGTGTAACAAAAGCCACCCAGGATTTACCTGTCAAGGAGACCCAATAACTTGTT 75214

R K C N K S H P G F T C Q G D P |I T C Y|

Zinc knuckle (pfam accession PF00098)

ATGCTTGTGGAGAGAAAGGGCATAAGGCTAATCAGTGTCCCAAGCGTCAGAATAATGGAC 75154
A C G E K G H K AN Q C P K R Q N N G Q

AAAATGGAAACAATGGGGGAAATAGGAATGGTCATGGGCCTAATCAGAACCAGAATAACA 75094
N G N NG G N R NG HG P N QN QO N N N

ATAACCGTCCCTACAACAACAACAACTCTCAAGGTCAAACTTCGAATGCTCAAGGGGGGA 75034
N R P Y N N NDNS O G O T S N A Q G G N

ACAATACTCAGCATAATGGTCAGAATAACAATCGAGCAAATGGAGGAAACAACAATCAGA 74974
N T Q H N G Q N NN RADNG G N N N O N

ACGGCAATGGAAATGGTGCTCGAGGCAACAATGGAAGAATCTATGTTATGAACCAGAATG 74914
G N G N GARGNDNIDNIEGURTI Y V M N Q N E

Retroviral aspartyl protease (pfam accession PF08284)

AAGCAGACACCAACGCCAATGTTGTGACGGGTACTTTCCTCGTAAACTCTAACCCTGCTT 74854
A DTN ANV VT G T F L V N S N P A ﬂ

H. Matsuhira et al., FIGURE S4
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ACTTGCTTTTTGATTCTGGGGCGTCTCATTCTTTCATAGCTAGTTCATTTGTTGAAAAGT 74794
L L F Db s GA S H S F I A S S F V E K ﬂ

TAGGTCTAAAACCCTCAATCTTGTGTCAAACTTTCATTACAATACCTTCAGGAGAAGTAG 74734
G L K P 5 I L C QT F I T I P S G E V ﬂ

TTCCTTGTAGTTCTCTATACCAAGACATACCCATTACCATATTAGGATCTGATTTGCCGG 74674
p ¢C s S L Yy o DI P I T I L G S D L P N

CTGATCTTATTCAGTTTGACCTACCCGACTTTGATGTAATATTGGGAATGGATTGGCTTG 74614
D L I 9 F DL P D VF DV I L G M D W L N

CTAAGTATAGAGCTAGGATAGAGTGTCATACTCAAAAGGTGTCTCTTAGGGGGCCAAAGG 74554
K ¥ R AR I E C H T Q KV s L R G P Kl G

GAAATAGAATATCCTATCAAGGAATTGTTTCTAAACCTGGAGTCAGTATTGTGTCAGCCA 74494
N R I S ' Y 0 G I vS K P GV 8§ I VvV s A M

TGTCATTCAAAACCTATATTAGGAAGGGCTACCCCATATACTTGTGCCATGTGAAGGATG 74434
s ¥F K T ¥ I R K G Y P I Y L C H V K D V

TGAGTGTGGAGGATGGAGAGATATCTCAAATACCTGTGGTGAGTGAGTTCCAAGATGTTT 74374
s v E D G E I s ¢ I p V V S E F Q D V F

TTCCAGAAGAAATTCCAGGGATGCCGCCAGTGAGAGAAATGGATTTTAAGATTGACCTAG 74314
P E E I P G M P P V R E M D F K I DL V

TGCCTGGAACTGGAGCTATTTCTAAGGCACCATATAGGATGGCACCTGCAGAGATGCAAG 74254
P G T 6 A I S K A P Y R MAUPA AU EMOQ E

AGTTGAAAGTGCAATTGGAGGAATTATTGGAGAAAGGGTACATTAGGCCAAGTGTTTCAC 74194
L K v L E E L L E K G Y I R P S V S P

CTTGGGGAGCACCAGTGTTATTTGTTCGAAAGAAGGATGGAACCTTGAGGTTGTGTATTG 74134
W G A P V L F VR K KD G T L R L C I D
RNA-dependent DNA polymerase (pfam accession PF00078)
ATTACAGAGAGTTGAATAATGTCACAATAAAGAATAAGTACCCATTGCCTAGGATTGAGG 74074
Yy R E L N N v T I K N K Y P L P R I E d

21 SlI
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ATTTATTTGATCAACTTAAGGGTGCTGGAATTTTCTCTAAGATTGATTTGAGGTCTGGGT

L F D 9 L K G

A G I F S K I D L R S

G Y|

ATCACCAATTGAGAATTTCGGAGGAAGATATACCAAAAACAGCTTTTCGTACGAGGTATG

| H 0 L R I S E

E D I P K T A F R T R

Y g

GGCATTATGAGTTCACAGTGATGCCATTTGGACTTACTAATGCACCTGCAGCATTTATGG

H Yy E F T VM P F GL T N A P A A F M d

ATCTTATGAATAGAACATTTCAGCCGTATTTAGATAGATTTGTGGTGGTGTTCATAGATG

L M N R T F Q

P Yy L. D R F v v vV F T

D D

ATATATTGGTGTATTCGAAGGATAAAGAAGAGCATGAAGGTCATTTAAGGAAAGTTTTGG

I L v Y S K D

K E E H E G H L R K V

L E

AGATACTTCGAGAGAAAAGGTTGTATGCTAAGTTATCAAAATGTGAGTTTTGGCTTGAGA

I L R E K R L

Yy A K L s K C E F W L

E K

AAGTTGCATTTTTAGGTCATGTGATTTCGAAGGAAGGTGTTGCTGTAGATCCATCAAAGA

V A F L G H V|

I s K E G vV A VvV D P S

K I

TACAAGCAGTAACAGAATGGGTGAGACCTAGTAATGTGACTGAGATTAGAAGTTTCTTAG

Q A V T E W V

R P S N Vv T E I R S F

L G

GACTTGCTGGCTACTATAGGAGGTTTGTGCAAGATTTCTCAAAAGTAGCTCAACCTTTGA

L A G Y Y R R

F v 0 D F S K V A Q P

L T

CAAATTTGATGAAGAAAACAACTCGATTTCAGTGGGATGAGAGGTGTGAGAAAGCTTTTC

N L. M K K T T

R F 0 w b E R C E K A

F Q

AGGAATTGAAGCAAAGACTTACTTCAGCACCAGTTTTGACATTACCATCTGGATTAGAAG

E L K O R L T

S A p V L T L P S G L

E G

GTTTTGAGGTGTATAGTGACGCTTCTAAGAATGGGTTAGGATGTGTATTGATGCAACATA

F E v Y S D A

S K N G L GG C v L M Q

H S

GTAAGGTGGTAGCATATGCTTCGAGACAACTTAAGCCTTATGAACAGAATTACCCTACTC

K v v A Y A S

R 0 L K P Y E Q N Y P

H. Matsuhira et al., FIGURE S4
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ATGATTTAGAGTTAGCTGCTGTAGTATTCGCATTGAAAATTTGGAGGCATTATTTGTATG
D L E L AAV YV F AL K I WU RHY L Y G

GTGTGTCATGTAAGATTTTCACTGATCATAAAAGTCTGAAATATATATTTACTCAGAAGG
v s ¢ K I F T D H K S L K Y I F T Q K E

AGTTGAACATGAGACAGAGGAGATGGCTTGAACTTATTAAGGATTATGATTTAGAGATTT
L N M R Q R R W L E L I K D Y D L E I L

TGTATCATGAGGGTAAAGCGAATAAAGTTGCTGATGCATTGAGTAGGAAGACTAGTCATT
Y H E G K A N K V A D AL S R K T S H S

CGATGAACATGATGGTGTTATCTGAGAGATTGTGTGAAGATTTCAGGAGCATGAGTTTAG
M N M M V L S E R L C E D F R S M S L E

AAGTCATGGAGCAAGGGCAAGTGGAAGCTCAATTGAATGCACTATGCGTGCAACCCACCT
v M E 0 G Q V EA QL NAL CV Q P T L

TATTCGATGAGATTCGAGAGAAGCAAAGTAGTGATGAGTGGATGGTGAAGATAAAGAAAA
F D E I R E K 0 S S D E W M V K I K K M

TGAAAGAAGATGGAGTTGTCATCGAGTTTGACATTGATGAAAATGGTGTTGTGAAGTACA
K E b G v v I E F D I D E N G V V K Y K

AGGGAAGATGGTGTGTTCCTAAGGATGAGGAGTTAAAAAGAAAGATTTTGGAAGAAGCTC
G R W C v P K D E E L K R K I L E E A H

ATAATACTCCATATTCTGTGCATCCTGGAGGAGATAAACTTTATAAGGATTTGAAGCAGC
N T P Y S V H P G G D K L Y K D L K QO H

ATTTTTGGTGGAAAAACATGAAACGTGAAGTGGCAGAGTTTGTTGCAAAGTGTTTGACGT
F W w K N M K R E V A E F V A K C L T C

GTCAGAAAGTGAAGATTCAGCATATGAGACCTGGTGGAATGATGCAACCTTTAGAAGTGC
¢ K v X I 9 H M R P GG MM OQ P L E V [

Integrase core domain (pfam accession PF00665)

CGAGTTGGAAATGGGAGTCTATTTCAATGGATTTTGTGATGGGATTACCACTTACTAAGT
S W K W E 8 I s M b F VM GL P L T K §
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CAGCTAAGAATGCCATATGGGTTATAGTGGATCGATTGACAAAGTCGGCCAGATTTATAG

A K N A T

W v I v D R L T K S A R F I N

CAATGAAGGATACATGGAGTATGCAACAGTTGGCTAGTGCATATGTGCGAGAGGTTGTTA

M K DT W S M Q0 0L A S A Y V R E V V ﬂ

GACTGCATGGAATACCAAAGGATATCGTTTCAGATAGAGACTCGAGATTTTTGTCCAAGT

L. H G I P K DI v s D R D S R F L S K ﬂ

TTTGGGGGAGGTTACAACAAGCCTTTGGGACATTGCTCAAATTTAGTACAGCTTTCCACC

W G R L 0 QA F GT L L K F S T A A F H ﬂ

CTGCAACAGATGGACAGACAGAGAGAACAATTCAAACATTGGAGGATATGTTGAGAGCAT

A T D G Q T E R T I Q0 T L E D M L R A C

GTGTGATAGACTTTGGAGGATCTTGGGATGATTATTTGCCAACTATAGAGTTTTCGTATA

v I D F G

G S w D D Y L P T I E F S Y N

ACAACAGTTATCACTCAAGCATAAAGATGGCACCGTATGAAGCATTGTATGGGCGAAAAT

N S Y H S

s I K M A P Y E A L Y G R K C

GTAGGAGTCCTTTGTGTTGGAGTGACATAAGTGAGACGATGACTTTAGGGCCTGAGATGA

R S P L C

w s bD I S E T M T L G P E M I

TTGAAGAAACAACGAAACAAGTTAGGCTTATTCAGGAGCACATGAGGGCAGCTCAAGATA

E E T T K

Q vV R L I 9 E H M R A A Q D R

GACAAAAGGCTTACGCAGATCAGAATAGAAGGGAGATGGAATTTGAGGTTGGGGAGAAGG

O K A Y A

b Q N R R EME F E V G E K A

CTTTGCTAAAAGTGTCACCAACAAAGGGGGTCATGAGATTTGGTAGGAAAGGAAAGTTGA

L L K V S

p T K G vV M R F G R K G K L S

GTCCACGTTACATTGGACCATATGAGATCTTGGAACGAATTGGGAAAGTAGCCTATAGAT

P R Y I G

P ¥y E I L E R I G K V A Y R L

TAGCCTTACCAATGGAGTTAGCTAATGTCCATAACGTCTTTCATGTGTCTCAACTTCGAA

A L P M E

L ANV H NV F HV S O L R K
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72454

72394

72334

72274

72214

72154
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71914

71854

71794
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AATATGTCCATGATCCTACCCATATCATTCAACCTGAAACCATTGAACTAGATGAAACCT
Yy v H D P T H I I Q P E T I E L D E T L

TATCCTTTGAGCAACGCCCAGTTAGGATTCTTGATACCAAAACGAGAAGTACCCGGAACA
S F E Q R P VR I LDT KT R S T R N K

Chromo domain (pfam accession PF00385)
AGGCGGTAAAACTAGTCAAGGTGTTATGGTCAAGTCAAACTTCTGAAGAGGCTACTTGGG
A V K L V X VL W S S Q T S E E A T W E

AAGCCGAAGATGATATGAAAAACCGATATCCCGAACTTTCCCAGCAGGTACGCTTGAGTT
A E D DM K N R Y P EE L. S 0 0 V R L S F

TCGGGGACGAAACTCTTTAAGGGGGGTAGAATGTGATACTAACTTTTTGTTTGTATATTA
G D E T L *

GTAGCGAGCGATAACGTTAAAGTTCGAGGACGAACTTTCTTTTAAGGGAGAGTAGATGTA
ATATCCCAAATTTTTATAACTATTTTATAAAATTAATTTTGTTATAATAAGATTTTATAT
ATATATAATTCTGAAAAATAAAGTAAAATCATAATAAATCAGATTTTTATGAAACTGTTT
TTATGTATTAAATCAGATTTTTTTTTAAAAGAAATTTCGAAATCAAAATTTTGAAATTAA
ATCAGATTTTTATCTTTTGAAGAAAAAAAAAATTGGAATTTGATTTTCAGATTTTTCGTC
CAAAACGAAAAATAGAGAGAAAAGAAAATTCTGAAATTATAATTTGAGTTGGTTTTGGAA
AAGGATTAGATTTTTGTAAATACTTATCTTTTAGTGAAACCCTAGATTTACATATATATA
TATATACCCCCAAAACACCAAAAAAATTCTCACGTAATACACTTTCTTCATCTTTTTGGT
AAGTTTTAAATTTCAGATCTAAAATCACCATTGTTGTGTTTGAAGGTTTCAACAAAAAAA
AAAAAAACTTTTAAAATCCGATGACTTGGTCGGAGTCCGGCGTCGGTTTTCTTCTTCTCT
TCTTCTTCTGTTTTCTTCTTTCTTCTTCCTTCTTCCTTCTTCTTTCTTCTTTCTATTTCT
TCCTTCCTCTTTCTTATTTCATTTGGCTTTGCGTGCGATGCTTCACAGTACCTCCAAGAT
TTGATGTTTTTAAAATAAAAAAAGAAAAAAAAAAAAAGAAAAAGGAATTACATGTGCATT
AAAGTCCACGAGAGATTAGACTTACTGTAACATGAAAGTTGAAAAAAAATTTCAAGAAAA
AATTTCCTTTCAATCTGTGACGACGCTGTCACGTTTTTTTTCAAGTAAAAGCTTTTTAAT
TTTTTTTTCTTTTCAACCTTGGTTATTTAACTTTGTCAACTATTAAGTATTAACCTTGTA
AGCTTTGATTAATTTTTCTTTCGGAATATTATATTAAGTGACTAACATTAGGTAATATTA
TTTGTTGTAGACGGAAACTTCGTAGAAGGCGATTTTTAGTTGATATTGCTATACTTGGGA
CGCGTTTGAGGTAATTCACAATGTCCATCAACAACTAGAATCCCGTTAGGAATTGTATGT
GCTATGTGTAATGCATGTGGTTATGTGATTCTATATTTATGTTAGATGTATATTATGTGA
CAGGAATCGTATAGTACTTTCTATGACTAAAATTATTATTATTATTATTACTATAGTACT
ATTATCCCTGCGTATAATATATATGTATCTACTGGTATTGTTGTTATGAATTTGGATTTA
TAATGTACCTAATTATACCATCGTATTAAAATTATGCTAATATTGACAATGTACTTAATG
GGTATAACTAGTGTGTTAATGATGTAGCGAACGGTATTATAAGTTGACATATATTGTAAC
TCTATGAGGCTCTAATGATGGATATATTGGTTACTACGAATTATGGACGTTGATTAGTAT

H. Matsuhira et al., FIGURE S4

71674

71614

71554

71494

71434

71374
71314
71254
71194
71134
71074
71014
70954
70894
70834
70774
70714
70654
70594
70534
70474
70414
70354
70294
70234
70174
70114
70054
69994
69934
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TAAGTGGCTAAGTTGTGAAAAATATTATTTGAACTAAAGATGTTCCTGCTAATGTTAATG 69874
TGATGTTTGATGTGTCACAACTTTTAAAAATCTATTAATCACGTAAAGTGGAAATTGAGG 69814
GAATTATCCTGTGGATTTGGATCCTCCATAGGTGATGAACAGTACTTGATTTTATTATGA 69754
TACAACTCTTTATTGTCTTCCTCCTAATACTATTGGTGCGCATTGCGGATACCCATTAGA 69694

FIGURE S4.— Nucleotide sequence of bvgypsy-1. Numbers of nucleotide residues are coordinated with those

of BAC clone 33E19. The open reading frame is indicated with its putative translation product. The 1684-bp

repeated sequences are underlined. Putative domains are boxed and shown with pfam descriptions.

H. Matsuhira et al., FIGURE S4
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ORF18
ORF19
ORF20
ORF21

TK81-0

ORF18
ORF19
ORF20
ORF21

TK81-0

ORF18
ORF19
ORF20
ORF21

TK81-0

ORF18
ORF19
ORF20
ORF21

TK81-0

ORF18
ORF19
ORF20
ORF21

TK81-0

ATGGCGTGGTACAGAAATTCAAGGTTTGTCTACAATGCTTTAAAACTCAACTTGCGTTCC

ATGGCGTGGTACAGAAATTCAAGGTTTGTCTACAATGCTTTAAAACTCAACTTGCGTTCC

ATGGCGTGGTACAGAAATTCAAGGTTTGTCTACAATGCTTTAAAACTCAACTTGCGTTCC

ATGGCGTGGTACAGAAATTCAAGGTTTGTCTACAATGCTTTAAAACTCAACTTGCGTTCC

ATGGCGTGGTACAGAAATTCAAGGTTTGTCTACAATGCTTTAAAACTCAACTTGCGTTCC

AAAACATTTGGTACTATTCCAACTCCAAGAGTTCATTCGAATTCCTCATCTTTGTTTTAC

AAAACATTTGGTACTATTCCAACTCCAAGAGTTCATTCGAATTCCTCATCTTTGTTTTAC

AAAACATTTGGTACTATTCCAACTCCAAGAGTTCATTCGAATTCCTCATCTTTGTTTTAC

AAAACATTTGGTACTATTCCAACTCCAAGAGTTCATTCGAATTCCTCATCTTTGTTTTAC

AAAACATTTGGTACTATTCCAACTCCAAGAGTTCATTCGAATTCCTCATCTTTGTTTTAC

AATCAATCTACTAATAAGTGTAGTGGGTTATTTGGGTCTGCAAAATCTGGGTATTTTAAT

AATCAATCTACTAATAAGTGTAGTGGGTTATTTGGGTCTGCAAAATCTGGGTATTTTAAT

AATCAATCTACTAATAAGTGTAGTGGGTTATTTGGGTCTGCAAAATCTGGGTATTTTAAT

AATCAATCTACTAATAAGTGTAGTGGGTTATTTGGGTCTGCAAAATCTGGGTATTTTAAT

AATCAATCTACTAA---GTGTAGTGGGTTATTTGGGTCTGCAAAATCTGGGTATTTTAAT

GGGTTTAAACATCATCAAGAGATTAGCTCTTTCTCTGGTTTTGCAAGGAGAAATTATCAT

GGGTTTAAACATCATCAAGAGATTAGCTCTTTCTCTGGTTTTGCAAGGAGAAATTATCAT

GGGTTTAAACATCATCAAGAGATTAGCTCTTTCTCTGGTTTTGCAAGGAGAAATTATCAT

GGGTTTAAACATCATCAAGAGATTAGCTCTTTCTCTGGTTTTGCAAGGAGAAATTATCAT

GGGTTTAAACATCATCAAGAGATTAGCTCTTTCTCTGGTTTTGCAAGGAGAAACTATCAT

GGTGATAAAACCGAAGTAAGTGTTGAATCATGGCTGGAAAAATTCCTTGTTCCAATTGGA

GGTGATAAAACCGAAGTAAGTGCTGAATCATTGCTGGAAAAATTACTTCTTC---TTGCA

GGTGATAAAACCGAAGTAAGTGTTGAATCATGGCTGGAAAAATTCCTTGTTCCAATTGGA

GGTGATAAAACCGAAGTAAGTGTTGAATCATGGCTGGAAAAATTCCTTGTTCCAATTGGA

GGTGTTAAAACCGAAGTAAGTGTTGAATTTCGGGTGGAAAAATTACTTCTTGGAATTGCA

Commmmmme TAATCTTGACTTTTGGTATACTTGGTTACCCTCATGTGCACCCAGTAGTT
GTTGCAC---TAATCTTGA-==———====—=— TTGCTTACCGTCATGTGCACCCAGTAGTT
Commmmmme TAATCTTGACTTTTGGTATACTTGGTTACCCTCATGTGCACCCAGTAGTT
Commmmmma TAATCTTGACTTTTGGTATACTTGGTTACCCTCATGTGCACCCAGTAGTT
Commmmm TAATAATCTCGCATTCTGGTATGATTGCTTTCTTTTATTTGCACCCAGTAGTT
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ORF18
ORF19
ORF20
ORF21

TK81-0

ORF18
ORF19
ORF20
ORF21

TK81-0

ORF18
ORF19
ORF20
ORF21

TK81-0

ORF18
ORF19
ORF20
ORF21

TK81-0

ORF18
ORF19
ORF20
ORF21

TK81-0

ORF18
ORF19
ORF20
ORF21

TK81-0

GTGCCATATACAGGAAGGAAGCATTATGTGCTTATGTCAACAACTCGTGAGAATGAAATT
GTGCCATATACAGGAAGGAAGCATTATGTGCTTATGTCAACAACTCGTGAGAATGAAAAT
GTGCCATATACAGGAAGGAAGCATTATGTGCTTATGTCAACAACTCGTGAGAATGAAATT
GTGCCATATACAGGAAGGAAGCATTATGTGCTTATGTCAACAACTCGTGAGAATGAAATT
GTGCCATATACAGGAAGGAAGCATTATGTGATTTTGTCAACAACTCATGAGAATGAAAAT

D-Fw

GGAGAAGTTGAGAAGCGGAAAATACAACCTGCTACACACCCTGATACTGATAGGGTTAGG
GGAGAAGTTGAGAAGCGGAAAATACAACCTGCTACACACCCTGATACTGAGAGGGTTAGG
GGAGAAGTTGAGAAGCGGAAAATACAACCTGCTACACACCCTGATACTGATAGGGTTAGG
GGAGAAGTTGAGAAGCGGAAAATACAACCTGCTACACACCCTGATACTGATAGGGTTAGG

GGAGAATTTGAGAAGCGGAAAATACAACCTGCTACACACCCTGATACTGAGAGGGTTAGG

TCAATATTCCAACACATTCTTGAATCACTGGAAAGAGAGATTAATCACCATGAACTCGAA
TCTATATTCCAACACATTATTGAATCACTGGAAAGAGAGATTAATCACCATGAACTCGAA
TCAATATTCCAACACATTCTTGAATCACTGGAAAGAGAGATTAATCACCATGAACTCGAA
TCAATATTCCAACACATTCTTGAATCACTGGAAAGAGAGATTAATCACCATGAACTCGAA

TCTATATTCCAACACATTCTTGAATCACTGGAAAGAGAGATTAATCACCATGAACTCGAA

CTCGAACTCGAA===——= AGAGATGAAACTTTCAAGGAGAAAACCATTTGGAAGGAGGAG
CTCGAA===———m————— AGAGATGAAACTTTCAAGGAGAAAACCATTTGGAAGGAGGAG
CTCGAA===————m———— AGAGATGAAACTTTCAAGGAGAAAACCATTTGGAAGGAGGAG
CTCGAACTCGAA===——= AGAGATGAAACTTTCAAGGAGAAAACCATTTGGAAGGAGGAG

CTCGAACTCGAACTCGAAAGAGATGAAACTTTCAAGGAGAAAACCATTTGGAAGGAGGAG

ACAGTTGATGATAAAGATAGTAGGAAGAAGCATAGTGGGGCTAAGATAACTACTAACCAT
ACAGTTGATGATAAAGATAGTAGGAAGAAGCATAGTGGGGCTAAGATAACTACTAACCAT
ACAGTTGATGATAAAGATAGTAGGAAGAAGCATAGTGGGGCTAAGATAACTACTAACCAT
ACAGTTGATGATAAAGATAGTAGGAAGAAGCATAGTGGGGCTAAGATAACTACTAACCAT

ACAGATCATGATAAAGATAGTAGGAAGAAGCATAGTGGGGCTAAGATAACTACTAACCAT

TTGGAAGGGATGAATTGGGAAATTTTCGTTGTTGATAAACCGTTGGTTGAGTCCAGTTAT
TTGGAAGGGTTGAATTGGGAAATTTTCGTTGTTGATAAACCGTTGGTTGAGTCCAGTTGT
TTGGAAGGGATGAATTGGGAAATTTTCGTTGTTGATAAACCGTTGGTTGAGTCCAGTTAT
TTGGAAGGGATGAATTGGGAAATTTTCGTTGTTGATAAACCGTTGGTTGAGTCCAGTTAT

—-—--GAAGGGATGAATTGGGAAATTTTCGTTGTCGATAAACCGTGGGTTGAGTCCAGTTGT

H. Matsuhira et al., FIGURE S5
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ORF18
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Intron 2

TTATTAGGTGGGAAGATTGTTGTTTACACCGGATTGCTCAACCATT-GCAACTCTGATG
TTATTTGATGGGAAGATTGTTGTTTACACCGGATTGCTCAACCATTT-CAACTCTGATG
TTATTAGGTGGGAAGATTGTTGTTTACACCGGATTGCTCAACCATT-GCAACTCTGATG
TTATTAGGTGGGAAGATTGTTGTTTACACCGGATTGCTCAACCATT-GCAACTCTGATG

ATATTTGGTGGGAAGATTGTTGTTTACACTGGATTGCTCAACCATTTG-ATCTCTGATG

Intron lv

CTGAATTGGCTACAATTATCGCGCATCAJGTTGGGCATGCTGTGGCTCGACATGAGGCAG

CTGAATTGGCTACAATTATCGCGCATCAJGTTGGGCATGCTGTGGCTCGACATGAGGCAG

CTGAATTGGCTACAATTATCGCGCATCAJGTTGGGCATGCTGTGGCTCGACATGAGGCAG

CTGAATTGGCTACAATTATCGCGCATCAJGTTGGGCATGCTGTGGCTCGACATGAGGCAG

CTGAATTGGCTACAATTATCGCGCATCAQGTTGGGCATGCTGTGGCTCGACATGAGGCAG

Gre

AGGATTCGACAGCATTTTTCTGGTTGTTAATA---TCCCTCAACGTGATATTATTTAAAA
AGCATTGGACAGCATTGTTCTGGTGGTCAATGTTAGGGTTCTACGTGACATTATTTGAAA
AGGATTCGACAGCATTTTTCTGGTTGTTAATA---TCCCTCAACGTGATATTATTTAAAA
AGGATTCGACAGCATTTTTCTGGTTGTTAATA---TCCCTCAACGTGATATTATTTAAAA

AGCATTGGACAACATTGTTGTGGTCGATACTGTTAGTGATATACATGACAATATTTCAAT

TTCTATTTACTGAGCCTGAATCTGCCAATGCAAGATCAAAACTACTCTTAAGGCATCCTC
TTCTATTTACTGCGCCTGAATTTGCCAATGCAAGATCAAAACTACTCTTAAGGCATCCTC
TTCTATTTACTGAGCCTGAATCTGCCAATGCAAGATCAAAACTACTCTTAAGGCATCCTC
TTCTATTTACTGAGCCTGAATCTGCCAATGCAAGATCAAAACTACTCTTAAGGCATCCTC

ATCTATTTACTGCGCCTGAATTTGCCAATGCAATATCAAAACTACTCTCAAGGCATCCTC

GTTTGGAAGATTATTCAGGCTAGAGCTCCACAATTACTGCCACGAACTA
GTTTGGAAGATTATTCAGGCTAGATTTCATCAATTACTGCCACGAACTA
GTTTGGAAGATTATTCAGGCTAGAGCTCCACAATTACTGCCACGAACTA
GTTTGGAAGATTATTCAGGCTAGAGCTCCACAATTACTGCCACGAACTA

GTTTGGAAGATTATTCAGGCTAGATTTCATCAATTACTGCCACGAACTA

TCT---GCTTGTCCCTTGTTGGATTGTTTTCCTCGGTGTTTATTCTTTATTATGGTCGGA
CCTTGCGATTGGGCTTTGTTGGATTGTCTTCCTTGGTGTTTATTCTTTATTTTGGTCGGA
TCT---GCTTGTCCCTTGTTGGATTGTTTTCCTCGGTGTTTATTCTTTATTATGGTCGGA
TCT---GCTTGTCCCTTGTTGGATTGTTTTCCTCGGTGTTTATTCTTTATTATGGTCGGA

CCTTGCACTTGGGCTTTCTTGGATTGTCTTCCTTGGTGTTTATTCTTTATTTTGGTCGGA

H. Matsuhira et al., FIGURE S5
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ORF18
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AGGAAATAGAAGCAGATCACATTGGAGTGCTTCTGATGGCTTCTGCTGGATACGACCCGC

AGGAAATAGAAGCAGATCACATTGGAGTGCTTCTGATGGCTTCTGCTGGATACGACCCGC

AGGAAATAGAAGCAGATCACATTGGAGTGCTTCTGATGGCTTCTGCTGGATACGACCCGC

AGGAAATAGAAGCAGATCACATTGGAGTGCTTCTGATGGCTTCTGCTGGATACGACCCGC

AGGAAATAGAAGCAGATCACATTGGAGTGCTTCTGATGGCTTCTGCTGGATACGACCCGC

GAGTTGCACCTCAAGTATATGACAAGCTTGCAAAGCCACTGGGCGACTGGAACTGTTTAG

GAGTTGCACCTCAAGTATATGACAAGCTTGCAAAGCCACTGGGCGACTGGAACTGTTTAG

GAGTTGCACCTCAAGTATATGACAAGCTTGCAAAGCCACTGGGCGACTGGAACTGTTTAG

GAGTTGCACCTCAAGTATATGACAAGCTTGCAAAGCCACTGGGCGACTGGAACTGTTTAG

GAGTTGCACCTCAAGTATATGACAAGCTTGCAAAGCCACTGGGCGACTGGAACTGTTTAG

CAACTCATCCATTTGCAAGAATGAGAGCAAAGTTGTTAGCTCGAGCTGATGTTATGAAGG

CAACTCATCCATTTGCAAGAATGAGAGCAAAGTTGTTAGCTCGAGCTGATGTTATGAAGG

CAACTCATCCATTTGCAAGAATGAGAGCAAAGTTGTTAGCTCGAGCTGATGTTATGAAGG

CAACTCATCCATTTGCAAGAATGAGAGCAAAGTTGTTAGCTCGAGCTGATGTTATGAAGG

CAACTCATCCATTTGCAAGAATGAGAGCAAAGTTGTTAGCTCGAGCTGATGTTATGAAGG

AAGCAGATAAGATATACAATGAAGTTGTAGCAGGACGTGCAATTCAAGGTCTTCAGTAA

AAGCAGATAAGATATACAATGAAGTTGTAGCAGGACGTGCAATTCAAGGTCTTCAGTAA

AAGCAGATAAGATATACAATGAAGTTGTAGCAGGACGTGCAATTCAAGGTCTTCAGTAA

AAGCAGATAAGATATACAATGAAGTTGTAGCAGGACGTGCAATTCAAGGTCTTCAGTAA

AAGCAGATAAGATATACAATGAAGTTGTAGCAGGACGTGCAATTCAAGGTCTTCAGTAA

1117
1108
1111
1117
1126

1177
1168
1171
1177
1186

1237
1228
1231
1237
1246

1296
1287
1290
1296
1305

FIGURE S5 .- Sequence alignment of bvORF'18 (ORF18), bvORF19 (ORF19), bvORF20 (ORF20), bvORF21

(ORF21), and bvORF20L (TK81-0). Hyphens indicate gaps inserted for maximum matching. Residues of
nucleotide sequences are numbered from the translational initiation codon. Positions of introns are shown
with black triangles, but the intronic sequences are not shown. Exon/intron boundaries have been

experimentally confirmed (H. Matsuhira, T. Mikami and T. Kubo, manuscript in preparation). Primer

sequences are underlined. Nucleotide residues corresponding to Site 1 and Site 2 in Figure 4 are shown by red

and blue letters, respectively. 5'-CTCGAA-3' repeated sequences are indicated by purple letters.

H. Matsuhira et al., FIGURE S5
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FIGURE S6.— Gel blot analyses using bvORF16 sequence as a probe. Total cellular DNA of
NK-198 was used. Size of signal band is given in kbp. DNA fragment for the hybridization
probe was generated by PCR using a pair of primers (5-TGTGTATGCTGTTCTGGTTGA -3'
and 5'-AACATCTCCCTAGCCTTCCT -3') and a BAC clone DNA as a template.

H. Matsuhira et al.
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FIGURE S7.— Comparison of anther morphology and anther content between two sugar-beet plants derived from
the 14 F1 plants. Panels A and C show photographs taken from a plant having the biaphos-resistance gene. Panels
B and D show photographs taken from a plant missing the bialaphos-resistance gene. A and B, anther morphology.
C and D, images of Alexander's staining (scale bars; 20 um).

H. Matsuhira et al. 32 SI



o
-

12
13
14

PlantlD -~ o~ o & ©v © ~ © o

0.5 kbp

Pollen fertility v w w o
o o

PF
PF

L
o

FIGURE S8.- Co-segregation analysis between the bialaphos-resistance
gene and partial fertility. Agarose gel electrophoresis of PCR products
resulting from amplification using primers targeting the bialaphos-resistance
gene. Size of the amplicon is shown on the left. Plant ID and pollen fertility is
shown above and below the photograph, respectively. PF and S indicate
partial fertility and complete sterility, respectively.
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bvORF18/21 MAWYRNSRFVYNALKLNLRSKTFGTIPTPRVHSNSSSLFYNQSTNKCSGLFGSAKSGYFN 60
bvORF19 MAWYRNSRFVYNALKLNLRSKTFGTIPTPRVHSNSSSLFYNQSTNKCSGLFGSAKSGYFN 60
bvORF20 MAWYRNSRFVYNALKLNLRSKTFGTIPTPRVHSNSSSLFYNQSTNKCSGLFGSAKSGYFN 60
bvORF20L MAWYRNSRFVYNALKLNLRSKTFGTIPTPRVHSNSSSLFYNQST-KCSGLFGSAKSGYFN 59

kkhkkhkkkhkhkkkhkhkhkkhkhkkhkhkkhkhkkhkhhkhkhkkhkhhkhkhhkhkhhkhkkhkhkkhkhkx *,kkkkkkkk ik *x*%

bvORF18/21 GFKHHQEISSFSGFARRNYHGDKTEVSVESWLEKFLVPIGLILTFG-ILGYPHVHPVVVP 119

bvORF19 GFKHHQEISSFSGFARRNYHGDKTEVSAESLLEKLLL---LAVALI-LIAYRHVHPVVVP 116

bvORF20 GFKHHQEISSFSGFARRNYHGDKTEVSVESWLEKFLVPIGLILTFG-ILGYPHVHPVVVP 119

bvORF20L GFKHHQEISSFSGFARRNYHGVKTEVSVEFRVEKLLLGIALIISHSGMIAFFYLHPVVVP 119
Khkkkkkhhkhhhhhhkhhhhhk *hkkhk * shkkgk; * s s sikkkAkh%

bvORF18/21 YTGRKHYVLMSTTRENEIGEVEKRKIQPATHPDTDRVRSIFQHILESLEREINHHELELE 179
bvORF19 YTGRKHYVLMSTTRENENGEVEKRKIQPATHPDTERVRSIFQHITESLEREINHHELELE 176
bvORF20 YTGRKHYVLMSTTRENEIGEVEKRKIQPATHPDTDRVRSIFQHILESLEREINHHELELE 179
bvORF20L YTGRKHYVILSTTHENENGEFEKRKIQPATHPDTERVRSIFQHILESLEREINHHELELE 179

dhkhkhkhkhhkhgohhhokdhd dk Fdhddhdhhhddddhodhdbddhhdhohbdhhbdrddbdrhdx

bvORF18/21 LE--RDETFKEKTIWKEETVDDKDSRKKHSGAKITTNHLEGMNWEIFVVDKPLVESSYLL 237
bvORF19 —---RDETFKEKTIWKEETVDDKDSRKKHSGAKITTNHLEGLNWEIFVVDKPLVESSCLF 232
bvORF20 —---RDETFKEKTIWKEETVDDKDSRKKHSGAKITTNHLEGMNWEIFVVDKPLVESSYLL 235
bvORF20L LELERDETFKEKTIWKEETDHDKDSRKKHSGAKITTNH-EGMNWEIFVVDKPWVESSCIF 238

dhkkhkhkhhhhhdhhdd _ dhhhdrddbdhhhrddd dhohdhhhdrdddrd dhxdt o0

bvORF18/21 GGKIVVYTGLLNHCNSDAELATIIAHQVGHAVARHEAEDSTAFFWL-LISLNVILFKILF 296

bvORF19 DGKIVVYTGLLNHFNSDAELATIIAHQVGHAVARHEAEHWTALFWWSMLGFYVTLFEILF 292

bvORF20 GGKIVVYTGLLNHCNSDAELATIIAHQVGHAVARHEAEDSTAFFWL-LISLNVILFKILF 294

bvORF20L GGKIVVYTGLLNHCISDAELATIIAHQVGHAVARHEAEHWTTLLWSILLVIYMTIFQYLF 298
LRk kkkkkkkkkk  kkkkkhhkkhhkhhkkhkkhkkkk, kggek g3 g 3 kg *%

bvORF18/21 TEPESANARSKLLLRHPLLQKVWKIIQARAPQLLPR-TICLSLVGLFSSVFILYYGRKEI 355

bvORF19 TAPEFANARSKLLLRHPLLOKVWKIIQARFHQLLPRTTLRLGFVGLSSLVFILYFGRKEI 352

bvORF20 TEPESANARSKLLLRHPLLOKVWKIIQARAPQLLPR-TICLSLVGLFSSVFILYYGRKEI 353

bvORF20L TAPEFANAISKLLSRHPLLOKVWKIIQARFHQLLPRTTLHLGFLGLSSLVFILYFGRKEI 358
Kk kk kkk kkkk kkkkkkkkkkkhkkk  kkkkk kg Kk _sekk Kk kkkkkgkkkkk

bvORF18/21 EADHIGVLLMASAGYDPRVAPQVYDKLAKPLGDWNCLATHPFARMRAKLLARADVMKEAD 415
bvORF19 EADHIGVLLMASAGYDPRVAPQVYDKLAKPLGDWNCLATHPFARMRAKLLARADVMKEAD 412
bvORF20 EADHIGVLLMASAGYDPRVAPQVYDKLAKPLGDWNCLATHPFARMRAKLLARADVMKEAD 413
bvORF20L EADHIGVLLMASAGYDPRVAPQVYDKLAKPLGDWNCLATHPFARMRAKLLARADVMKEAD 418

SRR R R b S S S S S S S S S S R R R S S S I R S S Sk S S S O S S S S

bvORF18/21 KIYNEVVAGRAIQGLQ 431
bvORF19 KIYNEVVAGRAIQGLQ 428
bvORF20 KIYNEVVAGRAIQGLQ 429
bvORF20L KIYNEVVAGRAIQGLQ 434

kkkkkhkkkhkkkikkkik*%

FIGURE S9.— Comparison of amino acid sequences of five bvORF20-related genes between NK-198 and
TK-81mm-0. Note that bvORF18 and bvORF21 are identical (see Fig. S5). Amino acid residues are numbered
from the first methionine residue. Asterisks (*) indicate positions that have a single, fully conserved residue; colons
(:) indicate that one of the following 'strong' groups is fully conserved: STA, NEQK, NHQK, NDEQ, QHRK, MILV,
MILF, HY, FYW. Points (.) indicate that one of the following 'weaker' groups is fully conserved: CSA, ATV, SAG,
STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, FVLIM, HFY (after CLUSTAL W package). HQVGH motifs in
the bvORF20-related ORFs are underlined.
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File S1. List of gene sequences used for phylogenetic analysis.

Name of genes

Label in tree

AtPPR 1g01970" AT1g01970
AtPPR_1g02060 AT1g02060
AtPPR_1g02150 AT1g02150
AtPPR_1g02370 AT1g02370
AtPPR_1g02420 AT1g02420
AtPPR_1g03100 AT1g03100
AtPPR_1g03560 AT1g03560
AtPPR_1g05600 AT1g05600
AtPPR_1g05670 AT1g05670
AtPPR_1g06270 AT1g06270
AtPPR_1g06580 AtRFL1

AtPPR_1g06710 AT1g06710
AtPPR_1g07590 AT1g07590
AtPPR_1g07740 AT1g07740
AtPPR_1g08610 AT1g08610
AtPPR_1g09680 AT1g09680
AtPPR_1g09820 AT1g09820
AtPPR_1g09900 AT1g09900
AtPPR_1g10270 AT1g10270
AtPPR_1g10910 AT1g10910
AtPPR_1g11630 AT1g11630
AtPPR_1g11710 AT1g11710
AtPPR_1g11900 AT1g11900
AtPPR_1g12300 AtRFL2

AtPPR_1g12620 AtRFL3

AtPPR_1g12700 AtRFL4

AtPPR_1g12770 AT1g127170
AtPPR_1g13040 AT1g13040
AtPPR_1g13630 AT1g13630
AtPPR_1g13800 AT1g13800
AtPPR_1g15480 AT1g15480
AtPPR_1g16830 AT1g16830
AtPPR_1g18900 AT1g18900
AtPPR_1g19290 AT1g19290
AtPPR_1g19520 AT1g19520
AtPPR_1g20300 AT1g20300
AtPPR_1g22960 AT1g22960
AtPPR_1g26460 AT1g26460
AtPPR_1g26500 AT1g26500
AtPPR_1g28020 AT1g28020
AtPPR_1g30610 AT1g30610
AtPPR_1g31790 AT1g31790
AtPPR_1g31840 AT1g31840
AtPPR_1g43010 AT1g43010
AtPPR_1g51965 AT1g51965
AtPPR_1g52620 AT1g52620
AtPPR_1g52640 AT1g52640
AtPPR_1g53330 AT1g53330
AtPPR_1g55630 AT1g55630
AtPPR_1g55890 AT1g55890
AtPPR_1g60770 AT1g60770
AtPPR_1g61870 AT1g61870
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AtPPR_1g62350 AT1g62350
AtPPR_1g62590 AtRFL5
AtPPR_1g62670 AtRFL6
AtPPR_1g62680 AtRFL7
AtPPR_1g62720 AtRFL8
AtPPR_1g62910 AtRFL9
AtPPR_1g62930 AtRFL11
AtPPR_1g63070 AtRFL12
AtPPR_1g63080 AtRFL13
AtPPR_1g63130 AtRFL14
AtPPR_1g63150 AtRFL15
AtPPR_1g63330 AtRFL16
AtPPR_1g63400 AtRFL17
AtPPR_1g64100 AtRFL18
AtPPR_1g64580 AtRFL19
AtPPR_1g64585 AT1g64585
AtPPR_1g66345 AT1g66345
AtPPR_1g68980 AT1g68980
AtPPR_1g69290 AT1g69290
AtPPR_1g71060 AT1g71060
AtPPR_1g71210 AT1g71210
AtPPR_1g73400 AT1g73400
AtPPR_1g73710 AT1g73710
AtPPR_1g74580 AT1g74580
AtPPR_1g74750 AT1g74750
AtPPR_1g74850 AT1g74850
AtPPR_1g74900 AT1g74900
AtPPR_1g76280 AT1g76280
AtPPR_1g77360 AT1g77360
AtPPR_1g77405 AT1g77405
AtPPR_1g79080 AT1g79080
AtPPR_1g79490 AT1g79490
AtPPR_1g79540 AT1g79540
AtPPR_1g80150 AT1g80150
AtPPR_1g80270 AT1g80270
AtPPR_1g80550 AT1g80550
AtPPR_1g80880 AT1g80880
AtPPR_2g01360 AT2g01360
AtPPR_2g01390 AT2g01390
AtPPR_2g01740 AT2g01740
AtPPR_2g01860 AT2g01860
AtPPR_2g02150 AT2g02150
AtPPR_2g06000 AT2g06000
AtPPR_2g13420 AT2g13420
AtPPR_2g15630 AT2g15630
AtPPR_2g15820 AT2g15820
AtPPR_2g15980 AT2g15980
AtPPR_2g16880 AT2g16880
AtPPR_2g17033 AT2g17033
AtPPR_2g17140 AT2g17140
AtPPR 2g17525 AT2g17525
AtPPR_2g17670 AT2g17670
AtPPR_2g18520 AT2g18520
AtPPR_2g18940 AT2g18940
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AtPPR_2g19280 AT2g19280
AtPPR_2g20710 AT2g20710
AtPPR_2g26790 AT2g26790
AtPPR_2g27800 AT2g27800
AtPPR_2g28050 AT2g28050
AtPPR_2g30100 AT2g30100
AtPPR_2g30780 AT2g30780
AtPPR_2g31400 AT2g31400
AtPPR _2g32230 AT2g32230
AtPPR_2g32630 AT2g32630
AtPPR_2g35130 AT2g35130
AtPPR _2g36240 AT2g36240
AtPPR_2g37230 AT2g37230
AtPPR_2g38420 AT2g38420
AtPPR_2g39230 AT2g39230
AtPPR_2g40240 AT2g40240
AtPPR_2g41720 AT2g41720
AtPPR_2g48000 AT2g48000
AtPPR_3g02490 AT3g02490
AtPPR_3g02650 AT3g02650
AtPPR_3g04130 AT3g04130
AtPPR_3g04760 AT3g04760
AtPPR_3g06430 AT3g06430
AtPPR_3g06920 AT3g06920
AtPPR_3g07290 AT3g07290
AtPPR_3g09060 AT3g09060
AtPPR_3g09650 AT3g09650
AtPPR_3g13150 AT3g13150
AtPPR_3g13160 AT3g13160
AtPPR _3g14580 AT3g14580
AtPPR_3g15200 AT3g15200
AtPPR_3g15590 AT3g15590
AtPPR_3g16010 AT3g16010
AtPPR_3g16710 AtRFL20

AtPPR_3g16890 AT3g16890
AtPPR_3g18020 AT3g18020
AtPPR_3g18110 AT3g18110
AtPPR_3g22470 AtRFL21

AtPPR_3g22670 AT3g22670
AtPPR_3g23020 AT3g23020
AtPPR_3g25210 AT3g25210
AtPPR_3g29290 AT3g29290
AtPPR_3g42630 AT3g42630
AtPPR_3g46610 AT3g46610
AtPPR_3g46870 AT3g46870
AtPPR_3g48250 AT3g48250
AtPPR_3g48810 AT3g48810
AtPPR_3g49240 AT3g49240
AtPPR_3g49730 AT3g49730
AtPPR_3g53170 AT3g53170
AtPPR_3g53700 AT3g53700
AtPPR_3g54980 AT3g54980
AtPPR_3g56030 AT3g56030
AtPPR_3g59040 AT3g59040
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AtPPR_3g60050 AT3g60050
AtPPR_3g60960 AT3g60960
AtPPR_3g60980 AT3g60980
AtPPR_3g61360 AT3g61360
AtPPR_3g61520 AT3g61520
AtPPR _3g62470 AT3g62470
AtPPR_3g62540 AT3g62540
AtPPR_4g01400 AT4g01400
AtPPR 4g01570 AT4g01570
AtPPR_4g01990 AT4g01990
AtPPR_4g02820 AT4g02820
AtPPR _4g04790 AT4g04790
AtPPR_4g11690 AT4g11690
AtPPR 4g14190 AT4g14190
AtPPR 4g16390 AT4g16390
AtPPR 4g17618 AT4g17618
AtPPR 4g17910 AT4g17910
AtPPR 4g18975 AT4g18975
AtPPR_4g19440 AT4g19440
AtPPR_4g19900 AT4g19900
AtPPR _4g20090 AT4g20090
AtPPR_4g20740 AT4g20740
AtPPR 4g21170 AT4g21170
AtPPR 4g21190 AT4g21190
AtPPR_4g21705 AT4g21705
AtPPR _4g21880 AT4g21880
AtPPR _4g26680 AT4g26680
AtPPR_4g28010 AT4g28010
AtPPR _4g30825 AT4g30825
AtPPR 4g31850 AT4g31850
AtPPR_4g34830 AT4g34830
AtPPR _4g35850 AT4g35850
AtPPR _4g36680 AT4g36680
AtPPR_4g38150 AT4g38150
AtPPR _4g39620 AT4g39620
AtPPR 5g01110 ATb5g01110
AtPPR_5g02830 AT5g02830
AtPPR_5g02860 AT5g02860
AtPPR_5g04810 AT5g04810
AtPPR_5g06400 AT5g06400
AtPPR_5g08315 AT5g08315
AtPPR_5g09450 AT5g09450
AtPPR_5g10690 AT5g10690
AtPPR_5g11310 AT5g11310
AtPPR _5g12100 ATb5g12100
AtPPR_5g13770 AT5g13770
AtPPR_5g14080 AT5g14080
AtPPR 5g14770 ATbg14770
AtPPR_5g14820 AT5g14820
AtPPR_5g15010 AT5g15010
AtPPR _5g15280 ATb5g15280
AtPPR_5g15980 AT5g15980
AtPPR _5g16420 AT5g16420
AtPPR _5g16640 AtRFL23
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AtPPR 5g18390 AT5g18390
AtPPR 5g18475 AT5g18475
AtPPR 5g18950 AT5g18950
AtPPR 5g21222 AT5g21222
AtPPR 5g24830 AT5g24830
AtPPR 5g25630 AT5g25630
AtPPR 5g27270 AT5g27270
AtPPR 5g27460 AT5g27460
AtPPR 5g28460 AT5g28460
AtPPR_5g38730 AT5g38730
AtPPR 5g39710 AT5g39710
AtPPR 5g39980 AT5g39980
AtPPR _5g40400 AT5g40400
AtPPR 5g41170 AtRFL24
AtPPR 5g42310 At_CRP1
AtPPR _5g43820 AT5g43820
AtPPR 5g46100 AT5g46100
AtPPR 5g46580 AT5g46580
AtPPR _5g46680 AT5g46680
AtPPR 5g47360 AT5g47360
AtPPR 5g48730 AT5g48730
AtPPR_5g50280 AT5g50280
AtPPR 5g55840 AT5g55840
AtPPR 5g57260 AT5g57260
AtPPR_5g59900 AT5g59900
AtPPR 5g60960 AT5g60960
AtPPR 5g61370 AT5g61370
AtPPR _5g61400 AT5g61400
AtPPR 5g61990 AT5g61990
AtPPR 5g62370 AT5g62370
AtPPR _5g64320 AT5g64320
AtPPR 5g65560 AT5g65560
AtPPR 5g65820 AT5g65820
AtPPR_5g66635 AT5g66635
AtPPR 5g67570 AT5g67570
AtPPR 162910 AtRFL10
AtPPR 4g26800 AtRFL22
AtPPR_1g12770 AtRFL25
AtPPR_1g64585 AtRFL26
Glyma01g07140™ GmRFL1
Glyma01g07300 GmRFL2
Glyma02g09530 GmRFL3
Glyma05g28430 GmRFL4
Glyma0679s00210 GmRFL5
Glyma07g11290 GmRFL6
Glyma07g11410 GmRFL7
Glyma07g27410 GmRFL8
Glyma08g05770 GmRFL9
Glyma09g07250 GmRFL10
Glyma09g07290 GmRFL11
Glyma09g07300 GmRFL12
Glyma09g28360 GmRFL13
Glyma09g30160 GmRFL14
Glyma09g30500 GmRFL15
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Glyma09g30530 GmRFL16

Glyma09g30620 GmRFL18
Glyma09g30640 GmRFL19
Glyma09g30680 GmRFL20
Glyma09g30720 GmRFL21
Glyma09g30740 GmRFL22
Glyma09g30940 GmRFL23
Glyma09g39260 GmRFL24
Glyma09g39940 GmRFL25
Glyma10g00540 GmRFL26
Glyma14g38270 GmRFL28
Glyma15g24040 GmRFL29
Glyma16g25410 GmRFL30
Glyma16g27600 GmRFL31
Glyma16g27640 GmRFL32
Glyma16g27790 GmRFL33
Glyma16g27800 GmRFL34
Glyma16g28020 GmRFL35
Glyma16g31950 GmRFL36
Glyma16g31960 GmRFL37
Glyma16g32030 GmRFL38
Glyma16g32050 GmRFL39
Glyma16g32420 GmRFL40
Glyma18g46270 GmRFL41

gilPoptr1]556096|eugene3.00040809% |PtRFL1
igilPoptr1]561788leugene3.00061747  [PtRFL2
igi|Poptr1]561789|eugene3.00061748  [PtRFL3
igi|Poptr1]562052|eugene3.00062011  [PtRFL4
igilPoptr1]570945|eugene3.00130309  [PtRFL5
igi|Poptr1]570961|eugene3.00130325  [PtRFL6
jgilPoptr1]570963|eugene3.00130327 PtRFL7
gilPoptr1]571830|eugene3.00131194 PtRFL8
igi|Poptr1]573736|eugene3.00190210  [PtRFL9
igi|Poptr1]581077|eugene3.01250075  [PtRFL10
igilPoptr1]581161|eugene3.127570001 [PtRFL11
igi|Poptr1]594495|eugene3.00640083  [PtRFL12
jgilPoptr1]595453|eugene3.00700094 PtRFL13
igilPoptr1]595455|eugene3.00700096  [PtRFL14
igi|Poptr1]595479|eugene3.00700120  [PtRFL15
igilPoptr1]595494|eugene3.00700135 PtRFL16
igi|Poptr1]595495leugene3.00700136  [PtRFL17
igi|Poptr1]595506|eugene3.00700147  [PtRFL18
igilPoptr1]562855|eugene3.00070793 PtRFL19
gilPoptr1]572581|eugene3.00140626 PtRFL20

AAM52339* PPR-592
CADG61285 radish—Rf
bvORF16° bvORF16

*Thttp://www.plantenergy.uwa.edu.au/applications/ppr/ppr.php and http://www.arabidopsis.org/tools/bulk/sequences/index jsp
*http://www.phytozome.net/search.php?show=text&org=0rg_Gmax_v1.1
*http://www.phytozome.net/search.php?show=blast&method=Org_Ptrichocarpa_v2.2

*“DDBJ/GenBank/EMBL dataase

*This study
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File S2. Phylogenetic tree drawn by the Neighbor-Joining method. Amino acid sequences listed in File S1 were aligned
using ClustalW (http://clustalw.ddbj.nig.ac.jp/index.php?lang=ja) and tree data were obtained. The tree was drawn
using FigTree software (http://tree.bio.ed.ac.uk/software/figtree/). The tree includes: P-type PPR proteins from
Arabidopsis thaliana (O'Toole et al., Mol. Biol. Evol., 2008, 25: 1120-1128); soybean PPR-type Rf-like (RFL) proteins
(Fujii et al., PNAS, 2011, 108: 1723-1728); poplar RFL proteins (Fujii et al., PNAS, 2011, 108: 1723-1728); petunia RF
protein (Bentolila et al., PNAS, 2002, 99: 10887-10892); radish RF protein (Brown et al. Plant J., 2003, 35: 262-272;
Desloire et al., EMBO Rep., 2003, 4: 588-594; Koizuka et al., Plant J., 2003, 34: 407-415); and bvORF16. Clades
including bvORF 16 and AT5g42310 (At_CRP1), and RF and RFL are colored by green and red, respectively.
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File S3. Multiple alignment of amino acid sequences of OMA1-homologous proteins from Arabidopsis (At_OMA1,

At OMA1
Os_OMA1
BV _ORF19
Sc_OMA1l

At OMA1
0s_OMA1
BV _ORF19
Sc_OMA1l

At _OMA1
0Os_OMAl
BV _ORF19
Sc_OMA1

At _OMA1
Os_OMAl
BV_ORF19
Sc_OMA1l

At _OMA1
0Os_OMAl
BV_ORF19
Sc_OMA1

At _OMA1
Os_OMA1
BV_ORF19
Sc_OMA1

At _OMA1
Os_OMA1
BV_ORF19
Sc_OMA1l

At _OMAl
Os_OMA1l
BV_ORF19
Sc_OMAl

At OMA1
Os_OMA1
BV_ORF19
Sc_OMA1l

At OMA1
Os_OMA1
BV_ORF19
Sc_OMA1l

SWYRRTKLEFDSIRRNINPEILPRSHVTSRINNPIGSSNPSAKFSSIES 50
NYLKNSRS‘LSRILR-HKPTGCPRLPPSP----PLPQAPPAGYYFTSPS 45
AWYRNSRFYYNARKLNLRSWTFGTIPTPR—————— VHSNSSSLFYNOST 44
------------ IMRNIIRFIYGFG---———————-—---KGTSGGFLKPVEF 25

EEVGLRSWTSLGENTNRIAYNPFLSQPKRYYYVD--RYQVR FKPRGPGR 98

YPEAVRFGRVLLIISP-PPPPRPAQAPPSRYFYTSPQROKVVEIFNRRRGSR 94
NKCSGLFGSAKSGYFIWNGFKHHQEISSFSGFARRN—————— YiEIGDKTEVSV 88
E----VQLTRCYRY GPSYRRFNNG-====—=— = —— EYSQKSSFK 56

WFQNPRTVFTVVLVGSVELITLIVGNTETI
WYHDPRKLTTVVVVSGGAAAAVYFGNLET
ESWLEKFLVPIGLILTFEILGYPHVHPVV

F SKigMIKLLe 148
L SIPIJ[JZROLE 144
YVIEMBITTRIZNET[® 138

SILLDKSSRKYLALLFGECSLFYYTHLDK SRF SRE aLTIE 106

BTOFEQIKKTYQG MMA T|si! RIN EVIEELQPGLS----NERV 194
3 SOFNNLKKELGP 3m#y4P II504D) NLIASEVVRERVHRGLAGRHHDAFA 194
BVEKR-——————- IIQP TistEDTDIAYRSMFOHILESLEQEIN- - —————— 172
NYTYKSIWRQTQOERBZP Olstyl KIEN FMKIVEEAYKDPS -------- 148

WSDLGYASTESSLGGG-SDKGVKEMEMAMS~-~-GEDTMTDMKWSKEDQVLIY 241
ADDASYGDISTDVVIKNHEAGAEDVMLGRSRGNKNASVAAAAQRDEEVLIY 244
--------------------- HHELELELE---RDETFKEKTIWKEETV|y 198

DOWIQKSRK--[dDSKAHAARS ISIIRVLIYN R TVN--AFCIRAEel 287

DRWVTESRDRGIFARGAQPE[IR TN[JiV I JAYR DDT. T N—-AMCIRJelei ol 292

----- DKDSRKIgHSGAKI TN MNUATF EELVE--SSYLE@GKI 241

----------------- VDNSL#DE T KT H §TASPNAFVIBZEev 181

IPID A EAYA -# 336

FRTINNG TR -T 341

Y [@NSDA EMA IE 291

FI§SSI®PICANEDGIN - 230
|

-YQFV-M3DLVYTMEARE! FE: ------------------------ 359

~MQF IYMIEDMINAMETIL K LEF Y —— — —— == — - - e 365

FKILFTEZESANARSKISLIBNHIELLOKVWK I TQARAPQLLPRTICLSLVGL 341

~YTVTGAHAINYILLDGFMgMIgARR —— — - - o 254

I9.N:]AG Y DPRVAP [{VY EKL, cI LG 394

IR\ G Y DPRVAP §VY EKL, e SIA 400

IBYENSAGYDPRVAP VY BK 1/ N—- {PL. 386

IMSREICFQIZOF S IKWBRMANFEKQMNR 29 4

- ALGDY RIS GKKIS ofin MIFR] ERTGVERGL.—— 442

STLSNY IBiNziS SKKIZAQARR QINK RLMRIAYSSIEQ-GTESYL.—— 448

- - —WNCI FARMZA RED DK I ER-ATQEI.Q0—— 431

¢ GVVNMEF I 1A STRIZTENMSKWLPKANEIYEQSDCSSMGNYYKSJJFSM 345

At5g51740), rice (Os_OMA1, Os02g0735100), sugar beet (bvORF 19, this study), and yeast (Sc_OMA1, S000001795).

Position of the Zn?* binding motif is shown by a horizontal line. The amino acid sequences were aligned using
ClustalW (http://clustalw.ddbj.nig.ac.jp/index.php?lang=ja). The identity of amino acid sequences between bvORF19
and yeast OMA1 is 17%. The E-value obtained from a BLAST search using bvORF19 as a query is 1e-12 for yeast

OMA1.
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File S4. See next page for the legend.
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File S4. Multiple alignment of ~35 amino acid residues surrounding the Zn?* binding motif of peptidase M48 proteins, a
protein family to which yeast OMA1 belongs. The position of the Zn?* binding motif is shown by a horizontal line. Note
that only bvORF19 (indicated by ORF19 in the alignment) contains HQxxH, instead of HExxH that is present in the
other members. Data from: STE24, Saccharomyces cerevisiae, CAA89647; Candida_STE24, Candida albicans,
XP_713382; Aspergillus_STE24, Aspergillus fumigatus, XP_752066; Coccidiodes, Coccidioides immitis, EAS28348;
Neurospora, Neurospora crassa, CAC28689; OsSTE24, Oryza sativa, 0s02g0680400; HvSTE24, Hordeum vulgare,
CAL26913; ATSTE24, Arabidopsis thaliana, At4g01320; Homo_STE24, Homo sapiens, NP_005848; Mus_STE?24,
Mus musculus, NP_766288; Bos_STE24, Bos taurus, XP_882083; Gallus_STE?24, Gallus gallus, XP_417720;
Xenopus_STE24, Xenopus laevis, AAH82484; Tetradon_STE24, Tetraodon nigroviridis, CAG10466;
Strongylocentrotus_STE24, Strongylocentrotus purpuratus, XP_001177479; Drosophila_STE24, Drosophila
melanogaster; AtCpMPL, Arabidopsis thaliana, At3g27110; OsCpMPL, Oryza sativa, 0Os01g0970700; Synechocystis,
Synechocystis sp. PCC 6803, NP_440889, Crocosphaera, Crocosphaera watsonii, NP_681428; Anabaena, Anabaena
variabilis, YP_321952 ; Thermosynechococcus, Thermosynechococcus elongatus, NP_681428; Synechococcus,
Synechococcus sp. JA-3-3Ab, YP_473883; Streptomyces, Streptomyces avermitilis, NP_826653; Mycobacterium,
Mycobacterium tuberculosis, NP_216493; Trichodesmium, Trichodesmium erythraeum, YP_721635; htpX, Escherichia
coli, AAA62779; Haemophilus, Haemophilus influenzae, NP_438878; Desulfitobacterium, Desulfitobacterium
hafniense, ZP_01369144; Nitrobacter, Nitrobacter hamburgensis, YP_575597; Methanosarcina, Methanosarcina
mazei, NP_635158; yfgC, Escherichia coli, AAC75547; Desulfovibrio, Desulfovibrio desulfuricans, YP_386603;
Wolinella, Wolinella succinogenes, NP_907498; Photobacterium, Photobacterium profundum, YP_132334; a-
proteobacterium, a-proteobacterium HTCC2255, ZP_01448796; Nitrococcus, Nitrococcus mobilis, ZP_01126393;
Pseudomonas, Pseudomonas aeruginosa, NP_253322; Azotobacter, Azotobacter vinelandii, ZP_00416091;
Chromobacterium, Chromobacterium violaceum, NP_899823; Bordetella, Bordetella bronchiseptica, NP_888655;
Flavobacterium, Flavobacterium sp. MED217, ZP_01061128; Ustilago, Ustilago maydis, XP_757961; Cryptococcus,
Cryptococcus neoformans, XP_569916; Oma1p, Saccharomyces cerevisiae, P36163; Candida, Candida glabrata,
XP_446463; MPRP-1, Homo sapiens, BAC79381; Mus, Mus musculus, NP_080185; Strongylocentrotus,
Strongylocentrotus purpuratus, XP_799173; Gibberella, Gibberella zeae, XP_390368; Aspergillus, Aspergillus
nidulans, XP_659454; AtMPL, Arabidopsis thaliana, At5g51740 (AtOMA1); OsMPL, Oryza sativa,0s02g0735100
(OsOMAA1) . Multiple alignment was done by using ClustalX (http://www.clustal.org/clustal2/).
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File S5. A Neighbor-Joining tree of peptidase M48 family proteins (see File S4). The tree was drawn by TreeView
(http://taxonomy.zoology.gla.ac.uk/rod/treeview.html) based on the alignment shown in File S4. The sequence data are
grouped into four clades. Note that bvORF19, as well as its homologous sequences in Arabidopsis, rice, and yeast
OMA1 (see File S3), belongs to a single group, tentatively named the Oma1 group.
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