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<210> 1

<211> 1526

<212> DNA

<213> Carsonella ruddii

<400> 1

tatccagcca caggttcccc tacagctacc ttgttacgac ttcaccccag
taccgttgta atagtaaaat tacttatgat acaatttact tccatggtgt
gtgtacaagg ctcgagaacg tattcaccgt aacattctga tttacgatta
caacttcatg aaatcgagtt acagatttca atccgaacta agaatatttt
cattatgttg ccatatagca tataactttt tgtaatactc attgtagcac
ctacttataa gggccatgat gacttgacgt cgtcctcacc ttcctccaat
cagtttctta ttagttctaa tatattttta gtaaaataag ataagggttg
aggacttaac ccaacatttc acaacacgag ctgacgacag ccatgcagca
agctaaaaaa gctttattat ttctaataaa ttctttggat gtcaaaagta
ttcgtgttgt atcgaattaa accacatgct ccaccgcttg tgcgagcccc
tttgagtttt aaccttgcgg tcgtaatccc caggcggtca acttaacgceg

SEQUENCE LISTING

Page 1

ttacaaatca
gacgggcggt
ctagcgattc
ttaagattag
gtgtgtagcc
ttatcattgg
cgctcgttat
cctgtctcaa
ggtaagattt
cgtcaattca

ttagcttttt
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cactaaaaat
agttgacatc
ttcgtgtatt
atatctaagc
ataagtatta
aacctgcaca
cggctgetgg
ttttattata
cacacacgcg
cttccgtaaa
actacgaatc
cttctattag
acatttctat
gctgctaatt
ttcaatctga
<210> 2

<211>

<212>
<213>

DNA
<400> 2

aagagtttga
cggcatcata
agtggggaat
ggggcttgat
ttggtagagt

cacactggga

1536

atataacttt
gtttactgca
agtgtcagta
atttcactgc
atttcaatat
ccctttacgc
cacgaagtta
aaatctcttc
atatagctgg
agtttgggcc
atagtcttgt
cgaacgacat
atacttttct
atttttttaa

gctatgatca

tcatggctca
caggttggca
aacgtacgga
aaaaaaaatc
aaaagcctac

ctgagaaaag

ttttcataaa
tggactacca
ttaaaataga
tactcctgaa
taaattactt
ccaataattc
gccggtgcett
ttactttgtt
atcaagcttt
gtgtctcagt
taagctttta
tctegttctt
aatactaata
taattcgcac

aactca

aleyrodidarum BT-B

gattgaacgc
agcggegcac
aacgtacgct
aaccttgcgc
caaggtaacg

gcccagactc

acaaaattac
gggtatctaa
aatacgcctt
attctaattt
taataaattt
cgattaacgc
cttttacaaa
gaaagtgttt
cgctcattgt
cccaatgtgg
ctttaacaac
tatccattag
ggtagattct

aacttgcatg

tagcggcaga
gggtgagtaa
aataccgcat
ttttagaaaa

atccgtagct

ctacgggagg

aattataata
tcctgtttgce
cgccactagt
cttcttttat
aaaaattaat
ttgcacccct
taacgtcaaa
tacaacccta
ccaatatccc
ttgttcatcc
taactaattc
gatacatatt
tatatattac

tgttaagctt

cataacacat
tacatgtaaa
aattattacg
ttacatgccg
ggtctgagag

cagcagtggg
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tttaataaat
tccccatgcet
attctttcag
actcaagttt
ttttaaaaac
cgtattaccg
gataatattt
aggccttctt
ccactgctgc
tctaagatca
gatataagct
gaattactat
tcacccgttc

atcgctagcg

gcaagtcgag
tatacctaaa
agataaagca
gattagctag
gatgatcagc

gaatattgga
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caatggggss

agcactttca
cagaagaagc
taatcagaat
cctatgctta
tagaattccc
cgaccttctg
ataccctggt
tgtggcgtag
caaatgaatt
cgcaaaacct
gggaactttg
aagtcccgta
aggagactgc
taagagtagg
tgaagctaat
aagtcggaat
gtacacaccg

aaaacaggag

gctgtagggg

<210> 3

<211> 1540
<212> DNA
<213>

<400> 3

aaccctgatc
gcgaagaaga
accggctaac
tactgggcgt
acataggaac
ggtgtagegg
ggctgacact
agtccacgct
ctaacgcgat
gacggggecc
tacctactct
agacaggtgc
acgagcgcaa
tggtgataaa
gcaacacacg
cccaaaaaaa
cgctagtaat
cccgtcacac
aacagtcact

aacctgtggc

cagtcatgcc
aaagttagaa
tccgtgccag
aaagggcatg
ggaataaaga
tgaaatgcgt
gacactgaga
gtaaacgata
aagttgatcg
cgcacaagcg
tgacatccaa
tgcatggctg
cccttgtect
ccggaggaag
tgctacaatg
ttgtcttagt
cgtgaatcag
catggaagtg
acggtgtggt

tggatcacct

gcgtgtgtga
aataaaaagt
cagccgecggt
taggtggttt
actgacaaac
agatatctgg
tgcgaaagcg
tcaactagcc
cctggggagt
gtggagcatg
agtactttcc
tcgtcagctc
tagttgccaa
gtggggacga
gcaaaaacaa
tcggattgga
aatgtcacgg
aaatgcacca
tcatgactgg

ccttaa

agaaggcctt
tataactatg
aagacggagg
gttaagcttt
tagagtgcag
aggaatacca
tggggagcaa
gttggattct
acggtcgcaa
tggtttaatt
agagatggaa
gtgttgtgaa
cgcataaggc
cgtcaagtca
agggtcgcaa
gtctgaaact
tgaatacgtt
gaagtggcaa

ggtgaagtcg

tgggttgtaa
acggtactcg
gtgcaagcgt
atgtgaaagc
aagaggaagg
gttgcgaagg
acaggattag
taaagaattt
ggctaaaact
cgatgcaacg
gggtgcctta
atgttgggtt
gggaacttta
tcatggccct
aatggtaaca
cgactccata
ctcgggectt
gtttaaccaa

taacaaggta

Buchnera aphidicola str. APS (Acyrthosiphon pisum)

agagtttgat catggctcag attgaacgct ggcggcaagc ctaacacatg caagtcgagc
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ggcagcgaga
ggggatctac
tgaaaaacca
agcttgttgg
accagccaca
attgcacaat
ttgtaaagta
tacccgcaga
aagcgttaat
gaaatcccta
gggaggtaga
cgaaagcggc
gattagatac
gaagtgactt
aaaactcaaa
gcaacgcgaa
gccttcggga
tgggttaagt
actcagagga
ggcccttacg
gcaaagacaa
tccacgaagt
ggccttgtac
aaccctttaa

aaggtaaccg

agagagcttg
ccaaaagagg
aagtggggga
tagagtaata
ctggaactga
gggcgaaagce
ctttcagcgg
agaagcaccg
cagaattact
ggctcaacct
attctaggtg
ctcctaaacg
cctggtagtc
ccgaagctaa
tgaattgacg
aaaccttacc
gctgtgagac
cccgcaacga
gactgccggt
accagggcta
gcaaacctca
cggaatcgct
acaccgcccg
aaggaaggcg

taggggaacc

ctctctttgt
gggataacta
ccttttggcec
gcctaccaag
gacacggtcc
ctgatgcagc
ggaggaaaaa
gctaactccg
gggcgtaaag
aggaactgca
tagcggtgaa
aaaactgaca
catgccgtaa
cgcattaagt
ggggeecgea
tggtcttgac
aggtgctgca
gcgcaaccct
tataaaccgg
cacacgtgct
taaagtaaat
agtaatcgtg
tcacaccatg

cttaccactt

tgcggttgga

cggcaagegg
ctagaaatgg
tcatgctttt
gcaacgatct
agactcctac
tatgccgcgt
aataaaacta
tgccagcagc
agcgcgtagg
tttgaaactg
atgcgtagat
ctgaggegceg
acgatgtcga
cgaccgcctg
caagcggtgg
atccacagaa
tggctgtcgt
tatcccctgt
aggaaggtgg
acaatggttt
cgtagtccgg
gatcagaatg
ggagtgggtt
tgtgattcat

tcacctcctt

caaacgggtg
tagctaatac
ggatgaaccc
ctagctggtc
gggaggcagce
gtatgaagaa
ataattttat
cgcggtaata
tggtttttta
gaaaactaga
atctggagga
aaagcgtggg
cttggaggtt
gggagtacgg
agcatgtggt
ttctttagaa
cagctcgtgt
tgccagecggt
ggacgacgtc
atacaaagag
actggagtct
ccacggtgaa

gcaaaagaag

gactggggtg
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agtaatatct
cgcataatgt
agacgagatt
tgagaggata
agtggggaat
ggccttaggg
ttcgtgacgt
cggagggtsgc
agtcaggtgt
gtttcgtaga
atacccgtgg
gagcaaacag
gtttccaaga
ccgcaaggct
ttaattcgat
ataaagaagt
tgtgaaatgt
tcggeeggga
aagtcatcat
aagcaaatct
gcaactcgac
tacgttcccg
caggtatcct

aagtcgtaac
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<210> 4

<211> 1552
<212> DNA
<213>

<400> 4
aaactgaaga

gtcgageggc
atatctgggg
taaagttgaa
cagacgagat
ctgagaggat
cagtggggaa
aggccttagg
ttttgtgacg
acggagggtsg
aagtcagatg
agtatcgtag
aatacccgtg
ggagcaaaca
tgtttccaag
gccgcaaggce
tttaattcga
aataaaaaag
ttgtgaaatg
ttcggeeggg

caagtcatca

gtttgatcat
agcgaaaaga
atctgcccaa
aaaccaaagt
tagcttgttg
aaccagccac
tattgcacaa
gttgtaaagt
ttacccgcag
cgagcgttaa
tgaaatccct
agggaggtag
gcgaaagegsg
ggattagata
agaagtgact
taaaactcaa
tgcaacgcga
tgccttcggg
ttgggttaag
aactcagagg

tggcccttac

ggctcagatt

aagcttgctt

aagaggggea

gggggacctt

gtaaggtaaa
actggaactg
tgggcgaaag
actttcagcg
aagaagcacc
tcagaattac
aggcttaacc
aattctaggt
cctcctaaac
ccctggtagt
tccgaagcta
atgaattgac
aaaaccttac
aactgtgaga
tcccgcaacg
agactgccgg

gaccagggct

gaacgctggc
tecttgtcggce
taactactag
ttttaaaggc
agcttaccaa
agacacggtc
cctgatgcag
gggaggaaaa
ggctaactcc
tgggcgtaaa
taggaactgc
gtagcggtga
gaatactgac
ccatgccgta
acgcgttaag
gggggececgce
ctggtcttga
caggtgctgc
agcgcaaccc
ttataaaccg

acacacgtgc

ggcaagccta
gagcggcaaa
aaatggtagc
ctcatgcttt
ggcaacgatc
cagactccta
ctatgccgcg
aattaaaact
gtgccagcag
gagcacgtag
atttgaaact
aatgcgtaga
actgaggtgc
aacgatgtcg
tcgaccgcect
acaagcggtg
catccacaga
atggctgtcg
ttatcccctg
gaggaaggtg

tacaatggtt

Page 5

Buchnera aphidicola str. Sg (Schizaphis graminum)

acacatgcaa
cgggtgagta
taataccgca
tggatgaacc
tctagctggt
cgggaggceag
tgtatgaaga
aataatttta
ccgcggtaat
gtggtttttt
gaaatgctag
tatctggagg
gaaagcgtgg
acttggaggt
ggggagtacg
gagcatgtgg
attttttaga
tcagctcgtg
ttgccagcgg
gggacgacgt

tatacaaaga
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gaagcaaatc
tgcaactcga
atacgttccc
gcagatttcc
gaagtcgtaa
<210> 5

<211>

<212>
<213>

DNA
<400> 5

acttaaaatt
tgcaagtcga
agtaacatct
cgcataatgt
gatgaaccca
tagctggtct
ggaggcagcea
tatgaagaag
tatacatatt
gcggtaatac
ggtttattaa
tagactagag
tctagaggaa
aagcgtgggs
ttggaggttg

ggagtacggt

1566

tgtaaagaca
ctccacgaag
gggccttgta
taaccacgaa

caaggtaacc

agcaaacctc
tcggaatcgc
cacaccgccc
agtggaaggc

gtaggggaac

ataaagtaaa tcgtagtccg gactggagtc

tagtaatcgt ggatcagaat gccacggtga

gtcacaccat gggagtgggt tgcaaaagaa

gtctaccact ttgtgattca tgactggggt

ctgcggttgg atcacctcct ta

Buchnera aphidicola str. Bp (Baizongia pistaciae)

gaagagtttg atcatggctc agattgaacg ctggcggcaa gcttaacaca

gcggcatcga
ggggatctac
ttttaaataa
gacgagatta
gagaggataa
gtggggaata
gccttagggt
ttgtgacgtt
ggagggtgcg
gtcagatgtg
tctcatagag
tacccgtggc
agcaaacagg
tttcctagag

cgcaaggcta

agaaaagttt
ctaaaagagg
accaaagtag
gcttgatggt
ccagccacac
ttgcacaatg
tgtaaagtac
acccgaagaa
agcgttaatc
aaatccctag
ggaggtagaa
gaaagcgacc
attagatacc
aagtggcttc

aaactcaaat

acttttctgg
gggacaacca
gggactaaaa
aaggtaatgg
tggaactgag
ggctaaagcc
tttcagecggg
gaagcaccgg
agaattactg
gcttaactta
ttctaggtgt
tcctaaatga
ctggtagtcc
cgaagctaac

gaattgacgg

cggcgagegg
ttggaaacga
tttttagect
cttaccaagg
atacggtcca
tgatgcagct
gaggaaagaa
ctaactccgt
ggcgtaaaga
ggaactgcat
agcggtgaaa
aaactgacgc
atgctgtaaa

gcattaagtc

gggcccgeac
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caaacgggtg
tggctaatac
tatgctttta
cgacgatctc
gactcctacg
atgccgcgtg
ttatgtctaa
gccagcagcc
gcacgtaggc
ttgaaactaa
tgcgtagata
tgaggtgcga
cgatgtcgac
gaccgcctgg

aagcggtgga

1320

1380
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1500

1552
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960



gcatgtggtt
tttttagaga
agctcgtgtt
gccatcaggt
ggatgacgtc
atacaaagag
actggagtct
ccacggtgaa
gcaaaagaag
ttcatgactg
tcctta
<210> 6
<211> 828
<212> DNA

<213>

<400> 6
atgagatcat

cagaataaag
attattgaaa
aaaatgatag
attaaaaaat
tctttacaga
atattttttt
caaaaagaag
agtattattg

ttttttccta

taattcgatg
taaaagagtg
gtgaaatgtt
tatgctggga
aagtcatcat
atgcaactct
gcaactcgac
tacgttcccg

caggtagctt

gggtgaagtc

taatatataa
aaattattaa
taggatcagg
tattagaaat
tacaaattat
aatataaaaa
taaaaacaat
tagcaaagag
cacaatattt

ctcctaaagt

caacgcgaag
ccttagggaa
gggttaagtc
actcagagga
ggcccttacg
gcgaagataa
tccacgaagt
ggccttgtac
aaccagatta

gtaacaaggt

Buchnera aphidicola BCc

aaatcatgtt
tcagataatt
attaggagcg
tgatgaagat
aattgctgat
atataggttt
taaatttctt
attattagct
ttataagata

agattctact

aaccttacct
ctatgagaca
ccgcaacgag
gactgccggt
accagggcta
gcaaacctca
aggaatcgct
acaccgcccg

ttttattgga

aaccgtaggg

ccaattaaaa
aatttaataa
ttaacttttc
cttgtgtttt
attataaaat
attggtaatt
tataatataa
actcctggta
gaaactgtta

tttttacgat

ggtcttgaca
ggtgctgcat
cgcaacccct
tataaaccgg
cacacgtgct
taaagtatgt
agtaatcgtg
tcacaccatg

gggcgcttac

gaacctgcgg

aattaggaca
atattaataa
ctatttgtag
ttttaactca
ttgatttttg
taccatataa
ttgatatgca
ctaaagaata
ttaatgttaa

ttactcctaa
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tccatagaat
ggctgtcegtc
atcctttgtt
aggaaggtgg
acaatggcat
cgtagtccgg
gatcagaatg
ggagtgggtt
cactttgtga

ttggatcacc

aaatttttta
aaatgataat
aatcattaaa
aagtttattt
ttgttttttt
tattgctact
ttttatgttt
tggtagatta
taaatttaat

atattttaat

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1566

60

120

180

240

300

360

420

480

540

600



agtaaatata aaatagataa acatttttct gttttagaat taattactag attttctttt

caacatagaa gaaaattttt aaataataat ttaatatctt tattttctac aaaagaatta

atttctttag atattgatcc atattcaaga gcagaaaatg tttctttaat tcaatattgt

aaattaatga aatattattt gaaaagaaaa attttatgtt tagattaa

<210> 7

<211> 921
<212> DNA
<213>

<400> 7
ttatcttatt

agatatattt
caattcagta
gttttttaca
atgtaatatg
atatattcga
gattgatttt
ttgtaatatg
tacctgttct
tttagggttc
agaatttaac
atttttttct
tcgcgaatct
taactttcca
tgtacaatca

taaaacaggt

tcacatatac
ggtttaatac
ataggaagtt
atcctatctt
ttaataataa
aaagcttgaa
tttatgattt
atggctcggg
attgtttttt
atacgcatat
tgtattgaag
ttttttaata
tttatttttt
ttaaccccta
acatatgtac

ttatgaatca

gtaatattgc
gtttaataaa
ttttaggtat
caatagaatg
tttttaatat
atgttctcgt
gaactaactc
atattttttt
ggtttgtttt
ctaaaggtcc
aaatacctaa
ttttttcaat
ttccgatttt
attcttgaag
cgtetttttt

t

gctgegtgcea
acgtattttt
atttggataa
aaaactaata
tttatgtaat
agctggatgt
taacgtgctt
tgcgtatttt
ttttaaccat
atcattcata
atctaataat
attagaaaat
tatagattgt
aattgctttt

tatttttaag

Buchnera aphidicola (Cinara tujafilina)

cgaggatttt
ttttttattt
ttactgtaat
atagcaattt
tcatttattt
ttaaatttgt
gttatggttt
tcttcgccaa
tgactaactg
aatgaaaatc
attccatcta
ttacctaaaa
gggtcttgat
gaatgaccac

tattgtatga
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tttgaatttc
ttcttatttg
tcttaataaa
ttgatccgga
cttggttaat
catattttgg
ttttttttat
aattttttat
atattccaga
ctcggatact
ttttatctct
atattttaaa
caatactata
cacctccaaa

tttcttttgt

660

720

780

828

60

120
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<210> 8

<211> 822
<212> DNA
<213>

<400> 8
atgaaaagta

cttattaata
acattagtag
aaagagttaa
ttttattcaa
ttttataaaa
tctttaatta
caaaaagaag
agcattatat
ttttggecta
ccttattttg
agaagaaaaa
ttagatatta
gctaattatt
<210> 9

<211> 822
<212>

<213>

<400> 9

DNA
Buchnera aphidicola str. Ak (Acyrthosiphon kondoi)

taaaaacttt
aagagatcat
aaatcggacc
tagttattga
aattaatagt
aaaataaatt
tttttttatt
ttgctgcaag
ctcaatatta
ttccgagagt
tttatgatat
tattacgtca
atcccagatt

tgtataaaaa

taaaaaacac
aaaaaatatt
aggattagct
aatagactgt
tttttgtcaa
aattcgtatt
tcaacacatt
attaattgca
ttgtgatatc
tcattctata
taatatttta
tagtttaaaa
aagagctgaa

aaattatact

Buchnera aphidicola str. G@@2 (Myzus

tttcctgtga
gttaaaaaaa
gcattaactg
aatctattat
gatgctttaa
tttggtaatt
agagtaattc
ttacctggaa
aaaattttat
tttgtaaatt
agccttatta
aatttatttt
aatatttctg

aaaaaaaatt

persicae)

aaaaatatgg
ttaatccaaa
agcccatatc
attttttaaa
actttaatta
taccatataa
aagatatgaa
ataaatatta
taaatgttgc
taacacctca
caaataaggc
ctgaaacaac
tttttcagta

ad

acaaaatttt
tatagaacaa
tcagttatta
aaaacaacca
tacaaattta
tatctctaca
ttttatgctt
cggtcgtttg
tcctgaagat
tcataattct
tttccaaaat
tttattaaat

ttgtcaatta

attataaaaa attttaaaaa acattttcct ttaaaaaggt atggacaaaa ttttcttgtc

aatacaaaaa ctattcaaaa gataattaat ataattaatc caaacaccaa acaaacatta

gtggaaattg gacctggatt agctgcatta acaaaaccaa tttgtcaatt attagaagaa

ttaattgtta ttgaaataga tcctaattta ttgtttttat taaaaaaacg ttcattttat

Page 9
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tcaaaattaa
aagaaaaatc
attatttctt
gaggttgctg
atttctcagt
cctataccga
tttgtttatg
aaaattttgc
attaatccaa
tatttatata
<210> 10
<211> 822
<212>

<213>

<400> 10
atgatactaa

gtaaatagag
ttattagaaa
gaacttatcg
tttgataaat
tataaaaaaa
ttaataatat
caagaagtgg
attatatctc
caacctattc

tattttgttt

DNA
Buchnera aphidicola str. Ua (Uroleucon ambrosiae)

cagtttttta
aattaattcg
tattcaatca
aaagattaat
attattgtaa
aagtgcattc
atacaaatat
gtcatagttt
atttacgagc

aaaaattaaa

ataaatataa
aaataatcaa
ttggaccggg
tcattgaaat
taaaaatata
gtcaattaat
atttatttcg
ctaaaagatt
aatattattg
ctaaagttaa

atgatattaa

tcaagacgct
tgtttttgga
tattaaagtt
ttctattcct
aattaaaata
tgtttttatc
cctcagttct
aaaaaattta
tgaaaatatt

taatcttgta

aaaatttatt
aaatattatc
tttaggtgcg
agatcctaat
ttgtcataat
tcgtattttt
gaatattgat
agttgctatt
taatattaaa
ttcaatgttt

tttattaact

ttaaatttca
aacttgccat
attcaagata
ggaaataaat
ttattaaatg
aatttaactc
atcacaagaa
ttttctgaaa
tctatctttc

aaaatcaatt

cctttaaaaa
aaaataatta
ttaacaaaac
atattatctt
gctttagatt
ggaaatttac
attattcaag
cctggtgaaa
atattattac
gtaaatttaa

agtattacaa

attatacaga
ataatatttc
tgaattttat
cttatggccg
ttgtacctga
ctcataccaa
atgcttttca
aagaactaat
agtattgtca

ad

gatacggaca
atcctaaaaa
ctatttgtga
ttttaaagaa
ttaattataa
catataatat
atatgaattt
aactttatgg
atattcgacc
ctccgcatat

aacatgcttt

Page 10

tttgttttat
tacatcttta
gttacagaaa
tttaagcatt
agattttcga
ttctccatat
aaatagaagg
tcaattagaa

attagctgat

aaattttctt
aacgcaaaca
atttttaaat
atgtatattt
aaatatattc
ttctacatct
tatgttacaa
tcgtttaagt
tgaaaatttt
tcattctcct

tcaacataga

300

360

420

480

540

600

660

720

780

822

60

120

180

240

300

360

420

480

540

600

660



agaaaaatat tgcgtcatag tttaagaaat tttttttctg agcaagattt aattcattta

gaaattaatc caaatttaag agctgaaaat gtttctatta

aataatttat ataaaaaaca taaacagttt attaataatt

<210>
<211>
<212>
<213>

11
816
DNA

<400> 11
atgaaaaagc
attaaaaaaa
ccgggattag
gaaattgata
gtatatcatc
ttagttcgaa
tttaaaagaa
cgtttaattg
tattgtaata
gtagaatcaa
aatgtaaacg
cgtcatagtt
aaattaagac
gaaaataata
<210>
<211>

<212>
<213>

12
1463
DNA

<400> 12

atattcctat
taattaaatt
ctgctatcac
aaattttatt
aagatgcttt
tttttggtaa
ttaatattat
caactccagg
taaaagtttt
tttttcttaa
ttcttagtta
taggtaaaat
ctgagaatat

ttcatcagga

aaaaaaattt
tattaatccg
tcgacctatt
agatagatta
agcatttgat
tttaccatat
taaagatatg
tagtaaatta
attgcatgtg
tttgacacct
tattacaaat
attttctgaa
ttctatatta

acatgtttgt

Annandia pinicola

Buchnera aphidicola (Aphis glycines)

agtcaaaatt
cagttaaatg
tgtgatttga
aaacagttct
tacataaagt
catgtttcta
aattttatgc
tatggtcgtt
tcttcaaaat
tatactgatt
ttagcttttc
aaagttttta
caatattgtc

atttaa

ttcaatattg

ad

ttcttgtaga
aaatattggt
tagatcattt
cattttattc
tatttaataa
cgtctttaat
tacaaaaaga
taagtattat
gttttaaacc
atttccctta
aaaaaagaag
taaaattaaa

agttatctaa

tcaattggct

tttgagtgtg
tgaaattgga
aattgtgatt
aaaattaaca
aaaaaataaa
attgcattta
agttgctgaa
ttctcaatat
agttcctaaa
ttttacttat
aaaaatatta
tattaatccc

ttatatgata

agattgaacg ctggcggcat gccttacaca tgcaagtcga acggtaacag gtcttcggac

Page 11

720

780

822

60

120

180

240

300

360

420

480

540

600

660

720

780

816

60



gctgacgagt
tactcgaaag
cctcgcgcega
agccgacgat
ccagactctt
gctatgtcgc
gataatgaga
ccgtgccagc
aagagcatgt
gcatttgaaa
gaaatgcata
acgctaaaat
taaacgatgt
agtcgaccgc
gcacaagcgg
gacatccaca
catggctgtc
cttgtccttt
aggaaggcegsg
acaatggcat
cctagttcgg
gatcagcatg
gaagtggatt

tttgtgactc

ggcgaacggs
agtagctaat
ttggagceggc
ctgtagctgg
acgggaggca
gtgtatgaag
ctaataattt
agccgcggta
aggtggttta
ctaataggct
gatatctaga
gcgaaagcat
cgactaagag
ctggggagta
tggagcatgt
gaattttaca
gtcagctcgt
gttaccataa
ggacgacgtc
atacaaagag
actggagtct
ccacggtgaa
gcaaaagaag

ataactgggg

tgagtaatac
accgcatacg
cgatggcaga
tctgagagga
gcagtgggga
aagaccttag
tattgtctga
atacggggses
ttaagtcaga
agagtttcgt
ggaatatcag
gggtagcaaa
gttggaggta
cggtcgcaag
ggtttaattc
gaaatgtaga
gttgtgaaat
gatttaagga
aagtcatcat
atgcaatatt
gcaactcgac
tatgtttcca
taagaaaatt

tga

atcggaacgt
atctgaggat
ttaggtagtt
cgaccagcca
atattgcaca
ggttgtaaag
cgttagctat
tgctagegtt
tgtgaaatcc
agagggaggt
tggcgaaggc
caggattaga
taacttttaa
gctaaaactc
gatgcaacgc
agtgcaattt
gttgggttaa
actcaaagga
ggcccttatg
gcgaaataaa
tccacgaagt
ggccttgtac

aaccttctta

gcccagtcgt
gaaagcgges
ggtgggataa
cactggaact
atgggcgcaa
tactttcgat
agaagaagca
aatcggaatt
ctggacttaa
agaattctag
gaccttctgg
taccctggta
tctctgtagc
aaatgaattg
gtaaaacctt
gaactgtgag
gtcccgcaac
gactgccggt
accagggcta
gccaatctta
cggaatcgct
acaccgcccg

acaaggaaat
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gggggataac

gaccttcggg
aagcttacca
gagatacggt
gcctgatgcea
agcataagaa
ccggctaact
actgggcgta
tctaggaact
gtgtagcggt
acgataactg
gtccatgctg
taacgcgtta
acgggggect
acctggtctt
acaggtgctg
gagcgcaacc
gataaactgg
cacacgtgct
taaaatatgt
agtaatcgtg
tcacaccatg

aacttaccac

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1463



<210>
<211>
<212>
<213>

13
1554
DNA

<400> 13
tctttttggt
caccccagtc
cttttgcaac
accgtggcat
ctccaatccg
tttgtatgcg
gtcatcccca
gctggcaaaa
cgagctgacg
tgctaagttc
acatgctcca
tactccccag
tttcaaatcg
acgctttcgt
tccagatatc
agcctatcag
taaaccgcct
taccgcggct
accgtattaa
ttcacacacg

gcctcccgta

aaggaggtga
atgaatcaca
ccacttccat
tctgatccac
gactacgacg
ccattgtagc
ccttcctccg
aaggataagg
acagccatgc
tctggatgtc
ccgettgtgc
gcggtcgatt
acatagttta
acctgagcgt
tacacatttc
tttcaaatgc
acgtactctt
gctggeacgg
ggatattgcc

cggcatggct

ggagtctgga

Moranella endobia

tccaaccgca
aagtggtaag
ggtgtgacgg
gattactagc
cactttatga
acgtgtgtag
gtttatcacc
gttgcgctcg
agcacctgtc
aagagtaggt
gggcccccgt
taacgcgtta
cggcgtggac
cagtattcgt
accgctacac
agttcctagg
tacgcccagt
agttagccgg
ttcctcecta
gcatcagggt

ccgtgtctca

ggttccccta
cgccctecta
gcggtgtgta
gattcctact
ggtccgctaa
ccctactcgt
ggcagtctcc
ttgcgggact
tcagagttcc
aaggttcttc
caattcattt
actacgaaag
taccagggta
ccagggeggcc
ctggaattct
ttaagcccag
aattccgatt
tgcttcttct
ctgaaagtgc
ttcccccatt

gttccagtgt

cggttacctt
aaaggttagg
caaggcccgg
tcatggagtc
ctctcgcgag
aagggccatg
tttgagttcc
taacccaaca
cgaaggtacc
gcgttgcatc
gagttttaac
ccacagttca
tctaatcctg
gccttcgceca
acccccctct
ggatttcaca
aacgcttgca
gtaggtaacg
tttacaaccc
gtgcaatatt

ggctggtcat

Page 13

gttacgactt
ctacctactt
gaacgtattc
gagttgcaga
cttgcttctc
atgacttgac
cgaccgaatc
tttcacaaca
aaaacatctc
gaattaaacc
cttgcggccg
agaccacagc
tttgctcccc
ctggtattcc
acgagactct
tctgacttaa
ccctccgtat
tcaatcaata
gaaggccttc
ccccactgct

cctctcagac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



cagctaggga

ttcatctgaa

tcgtcgecta

ggtgtgaggc

ggtaagctat

caaaaggtcc

ttagctaccg tttccagcag ttatccccct

ccgttcgcetg

gttaggcctg

<210>
<211>
<212>
<213>

14

<400> 14
aaattgaaga

gtcgaacggt
tgtctgggga
aatgttgtaa
ggattagctt
ggatgaccag
ggaatcttgc
tagggttgta
gacgttacct
ggtgcgageg
tatgtgaaat
gtagagggag
agaggcgaag
aacaggatta
cttgacttgt

aggttaaaac

1539
DNA
Ishikawaella capsulata Mpkobe

ctcgeccggcea

ccgccagegt

gtttgatcat
aacagaaaaa
tctacctaat
aaccaaagtg

gtaggtggges

ccacactgga

acaatgggcg
aagtactttc
gcagaagaag
ttaatcggaa
ccctgggcett
gtggaattcc
gcgaccttct
gataccctgg
ggtttttgta

tcaaatgaat

aaaaagtaaa

tcaatctgag

ggctcagatt
agcttgcttt
ggcgggggat
ggggacctta
taaaggctca
actgagatac
caagcctgat
atcggggaag
caccggctaa
ttactgggcg
aacctaggaa
aggtgtagcg
ggacgaaaac
tagtccacgc

gctaacgcat

tgacggggst

tacctcacct
cccactttgg
ccatcaggca
cttttttccg

ccatgatcaa

gaacgctagc
tttgctgacg
aactactgga
tggcctcaca
cctaggcaac
ggtccagact
gcagctatgt
aaggatatga
ctccgtgcca
taaagagcac
ctgcatgtga
gtgaaatgcg
tgacactcag
tgtaaacaat
taagtcgacc

ccgcacaagc

actagctaat
tcttacgaca
gatccccaga
ttgccgctca

actcttcaat

ggcaagctta
agtggcggac
aacggtagct
ccattagatg
gatccctagc
cctacgggag
cgcgtgtatg
gcctaatatt
geagecegegsg
gtaggtggtt
aactgataaa
tagatatctg
gtgcgaaagc
gtcgactaaa
gcctggggag

ggtggagcat

Page 14

cccatctggg
ttatgcggta
ctttactcac
acttgcatgt

taaa

acacatgcaa
gggtgagtaa
aataccgcat
aacctagatg
tggtctgaga
gcagcagtgg
aagaaggcct
ctcatatatt
taacacggag
tattaagtca
ctagagtttc
gaggaatatc
gtggggagca
aaactgtgag
tacggccgca

gtggtttaat

1320

1380

1440

1500

1554

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



tcgatgcaac
taagtgcctt
tgttgggtta
actcagagga
ggcccttatg
gcaagagtaa
tctatgaagt
ggccttgtac
aacctttata
ggtaactgta
<210>
<211>

<212>
<213>

15

<400> 15
ttcaattgaa

aagtcgagcg
taatatctgg
cataatgtcg
cagatgagat
ctgagaggat
cagtggggaa
aggccttcgg
gtcaattgac
gacggagggt

ttagtcaggt

1561
DNA
Baumannia cicadellinicola

gcgaaaaacc
tcggggaact
agtcccgcaa
gactgccagt
accagggcta
gcaaaactca
aggaatcgct
acaccgcccg
ggagggcegct

ggggaacctg

gagtttgatc
gcatcggaaa
ggatctacct
tcagaccaaa
tagctagtag
gaccagccac
tcttgcacaa
gttgtaaagc
gttacccgca
gcaagcgtta

gtgaaagccc

ttacctggtc
ctgagacgct
cgagcgccct
attaaactgg
cacacgtgct
aaaagtacat
agtaatcgtg
tcacaccatg
taccactttg

tggttggatt

atggctcaga
gtaaattaat
tatggagagg
atgggggacc
gtgagataat
actggaactg
tgggggaaac
actttcagcg
aaagaagcac
atcggaatta

taggcttaac

ttgacatcca
gcatggctgt
tatcctctgt
aggaaggtgg
acaatggtgt
cgtagttcgg
gatcagaatg
ggagtaagtt
tgatttatga

acctcctta

ttgaacgctg
tactttgccg
gataactatt
taatttaggc
agctcaccta
agacacggtc
cctgatgcag
gggaagaaaa
cggctaactc
ctgggcgtaa

ctaggaattg

gcgaattata
cgtcagctcg
tgccageggc
ggatgacgtc
atacaaagag
attagagtct
ccacggtgaa

gcaaaagaag

ctggggtgaa

gcggtaagct
gcaageggeg
ggaaacgata
ctcatgccat
ggcaacgatc
cagactccta
ctataccgcg
tgaagttact
cgtgccagca
agcgtatgta

catttgaaac

Page 15

tagaaatata
tgttgtgaaa
atggccggga
aagtcatcat
aagcaatctc
gcaactcgac
tacgttctct
taggtagctt

gtcgtaacaa

taacacatgc
aacgggtgag
gctaacaccg
aagatgaacc
tctagttggt
cgggaggcag
tgtgtgaaga
aataataatt
gccgecggtaa
ggcggtttat

tggtaagcta

1020

1080

1140

1200

1260

1320

1380

1440

1500

1539

60

120

180

240

300

360

420

480

540

600

660



gagtctcgta
gaataccagt

gggagcaaac
ttgtagcctt
gaccgcaagg
gtttaattcg
aaaagcttta
gttgtgaaat
attaagtcgg
tcaagtcatc
agaagcaatc
ctgcaactcg
aatacgttcc
agttagtagc
gtgaagtcgt
a

<210>
<211>

<212>
<213>

16

<400> 16
attgaacgct

ttctttgcecg
gataactact
ttcgggcctc

tcacctaggc

1464
DNA
Sodalis like

gagggeseea
ggcgaaggcesg
aggattagat
gagctatagc
ttaaaactca
atacaacgcg
gtgccttcgg
gttgggttaa
gaactcaaag
atggccctta
tcgtaagagt
actctatgaa
cgggeccttgt
ttaactcata

aacaaggtaa

ggcggeagec
gcgageggcg
ggaaacggta
acaccatcgg

gacgatccct

gaattccagg
cccccctgga
accctggtag
tttcgaagct
aatgaattga
aaaaacctta
gaactctgag
gtcccgcaac
gagactgccg
cgagtagggc
tagcaaacct
gtcggaatcg
acacaccgcc
atacgagagg

ccgtagggga

ctaacacatg
gacgggtgag
gctaataccg
atgaacccag

agctggtctg

tgtagcggtg
cgaaaactga
tccacgectgt
aacgcattaa
cggggeeccy
cctactcttg
acaggtgctg
gagcgcaacc
gtgataaacc
tacacacgtg
cataaagtgc
ctagtaatcg
cgtcacacca
gcgcttacca

acctgecggtt

caagtcgagc
taatgtctgg

cataacgtcg

gtgggattag

agaggatgac

aaatgcgtag
cgctcaagta
aaacgatgtc
atcgaccgcc
cacaagcggt
acatccagag
catggctgtc
cttatccttt
ggaggaaggt
ctacaatggt
atcgtagtcc
tggatcagaa
tgggagtgta
ctttgtgatt

ggatcacctc

ggcageggea
ggatctgccc
caagaccaaa
ctagtaggtg

cagtcacact

Page 16

agatctggaa
cgaaagcgtg
gatttgaagg
tggggagtac
ggagcatgtg
tataaagcag
gtcagctcgt
gttgccaacg
gaggataacg
gcatacaaag
ggattagagt
tgccacggtg
ttgcaaaaga
cataactggg

cttacactaa

agaagcttgc
gatggagggs
gtgggggacc
gggtaatggc

ggaactgaga

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1561

60

120

180

240

300



cacggtccag
gatgcagcca
aggaaggcga
taactccgtg
gcgtaaagceg
gaactgcatt
gcggtgaaat
gactgacgct
cgctgtaaac
tgttaaatcg
ggcccgcaca
ctcttgacat
gtgctgcatg
gcaaccctta
taaaccggag
cacgtgctac
aagtgcgtcg
taatcgtgga
acaccatggg
actttgtgat
<210>
<211>

<212>
<213>

17
1465
DNA

<400> 17

actcctacgg
tgccgegtgt
tggcgttaat
ccagcagccg
tacgcaggcg
tgaaactggc
gcgtagagat
caggtacgaa
gatgtcgatt
accgcctggg
agcggtggag
ccagagaact
gctgtcgtca
tcctttattg
gaaggtgggsg
aatggcgcat
tagtccggat
tcagaatgcc
agtgggttgc

tcatgactgg

gaggcagcag
gtgaagaagg
agcgctatcg
cggtaatacg
gtctgttaag
aggctagagt
ctggaggaat
agcgtgggga
tgaaggttgt
gagtacggcc
catgtggttt
tggcagagat
gctcgtgttg
ccagcgattc
atgacgtcaa
acaaagagaa
tggagtctgc
acggtgaata

aaaagaagta

ggtg

Hartigia pinicola

tggggaatat
ccttcgggtt
attgacgtta
gagggtgcga
tcagatgtga
ctcgtagagg
accggtggeg
gcaaacagga
ggccttgagc
gcaaggttaa
aattcgatgc
gctttggtgc
tgaaatgttg
ggtcgggaac
gtcatcatgg
gcgatctcgc
aactcgactc
cgttcccggg

ggtagcttaa

tgcacaatgg
gtaaagcact
cccgcagaag
gcgttaatcg

aatccccggg

ggggtagaat

aaggcggccc

ttagataccc
cgtggectttc
aactcaaatg
aacgcgaaga
cttcgggaac
ggttaagtcc
tcaaaggaga
cccttacgag
gagagtcagc
catgaagtcg
ccttgtacac

ccttcgggag

gggaaaccct
ttcagcgggsg
aagcaccggc
gaattactgg
ctcaacctgg
tccaggtgta
cctggacgaa
tggtagtcca
ggagctaacg
aattgacggg
accttaccta
tctgagacag
cgcaacgagc
ctgccggtga
tagggctaca
ggacctcata
gaatcgctag
accgcccgtc

ggcgcttacc

agatttaacg ctggcggcag gcctaacaca tgcaagtcga gcggtaccag aagaagcttg
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360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1464

60



cttcttgctg
gataactatt
ttcggtcctt
tcccctaggce
cacggcccag
gatgcagcca
aggaaaacat
taactccgtg
gcgtaaagceg
gaatagcata
gcggtgaaat
aactgacgct
tgctgtaaac
cgttaaatcg
gggcccgcac
actcttgaca
ggtgctgcat
cgcaaccctt
ataaaccgga
acacgtgcta
aaattatgtc
gtaatcgtag
cacaccatgg

cactttgtga

acgageggcg
ggaaacggta
gcgctatcgg
aacgatccct
actcctacgg
tgccgegtgt
tgatgctaat
ccagcagccg
cacgcaggcg
taaaactggt
gcgtagagat
caaatgcgaa
gatgtcgatt
accgcctggg
aagcggtgga
tccagataat
ggctgtcgtc
atcctttgtt
ggaaggtggg
caatggcata
gtagttcaga
atcagaatgc
gagtgggttg

ttcataactg

gacgggtgag
gctaataccg
atgaacccat
agctggtctg
gaggcagcag
atgaagaagg
atcatcaatt
cggtaatacg
gttaattaag
caactagagt
gtggaggaat
agcgtgggga
tggaggttgt
ggagtacgac
gcatgtggtt
ttagcagaaa
agctcgtgtt
gccagcgatt
gatgacgtca
tacaaaggga
ttggagtctg
tacggtgaat

caaaagaagt

ggstg

taatgtatgg
cataatctct
atgggattag
agaggatgat
tggggaatat
ctttagggtt
attgacgttt
gagggtgcaa
ttagatgtga
attgtagagg
accagtggcg
gcaaacagga
tcccttgagg
tgcaaggtta
taattcgatg
tgctttagta
gtgaaatgtt
aggtcgggaa
agtcatcatg
agcaacctcg
caactcgact
acgttcccgg

aggtaactta

ggatctgccc
gaggagcaaa
ctagtaggtg
cagccacact
tgcacaatgg
gtaaagtact
ccgacagaag
gcgttaatcg
aagccccggg
ggggtagaat

aaggcggccc

ttagataccc
agtagcttcc
aaactcaaat
caacgcgaaa
ccttcgggaa
gggttaagtc
ctcaaaggag
gcccttacga
cgagagcaag
ccatgaagtc
gccttgtaca

accttatgga
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gacagagges
gcaggggaac
aggtaatggc
gggactgaga
gcgaaagcct
ttcagtcgag
aagcaccggc
gaattactgg
cttaacccag
tccatgtgta
cctggacaaa
tggtagtcca
gtagctaacg
gaattgacgg
aaccttacct
atctgagaca
ccgcaacgag
actgccggtg
gtagggctac
cgaaactcat
ggaatcgcta
caccgcccgt

aagcgcttac

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1465



<210>
<211>
<212>
<213>

18
1571
DNA

<400> 18
aggtaatcca
cccttacctt
tgagagaggt
tgtacaagac
aacttcatgc
ctcccttttg
ccataaaggc
ctctttaagg
gacttaaccc
ttctctttca
tttttcgegt
tcctttgagt
accactgaaa
gggtatctaa
aggctgccta
attctacctc
ctcagccttt
gattaacgct
ttctttcggt
gtgctttaca

cattgtccaa

gtgtggctgg

gccacacctt
cggaactgcc
taggcctgtt
ccgagaacat
actcgagttt
caagttggca
catgaggact
taactgacta
aacatctcac
agcactcccg
tgcatcgaat
tttaaccttg
aggaaaactg
tcctgtttgce
cgctttcggt
cccctectegt
cacagcaatc
cgcaccctac
acagtcacac
acccaaaggc
gattcctcac

ccgtcctctc

Tremblaya phenacola

ccagtacggc
ctcctcacaa
acttctggca
attcaccgtg
cagagtacaa
actctttggt
tgacgtcatc
atccagtagc
gacacgagct
cttctcaaca
taatccacat
cggccgtact
cccaatggtt
tccccatgcet
attcctccac
actccagcct
ttaacaggca
gtattaccgc
caccaaattg
cttcttcaca
tgctgecttc

agaccagcta

taccttgtta
ctcaaaccac
agaattattt
gcatgctgat
tccgaactga
ccggccattg
cccaccttcc
aattaaagac
gacgacagcc
ggatcttagc
catccactgc
ccccaggegg
agtcaacatc
ttagtgtctg
atctctacac
gccagtaact
gcctgcacac
ggctgetggce
ttagttgggt
cacgcggcat
ctcagaagtc

ccgatcattg

cgacttcacc
caaacacttt
ccatggtgtg
ccacgattac
ggccggcettt
tatgatgtgt
tccaacttat
aggggttgceg
atgcagcacc
catatcaaag
ttgtgegggt
tcgacttgtg
gtttagggca
agcgtcagta
atttcactgc
gccgcattct
cctttacgcc
acgtagtttg
ggctttcttt
tgctggatca
tgggecgtgt

ccttgggaag

Page 19

ccagtcacaa
taaatcaggt
acgggeggtg
tagcaattcc
gtgagattag
gaagccccac
cgctggcagt
ctcgttacag
tgtgcactaa
gtaggtaagg
ccccgtcaat
cgttagctgc
tggactacca
acgaaccagg
tacatgcgga
gaggttaagc
caataaatct
ccggtgctta
ccgaacaaaa
ggcttccgec
ctcagtccca

ccattacctt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



tccaacaagc

tcattctgct

taatcagaca

tggtagagaa

tcagccaatc

ctttatgcgg

cactctgagg catgttctga tgcattactc

cccgtgttgc

gatcaaactc

<210> 19
<211>
<212>
<213>

DNA
<400> 19

agagtttgat
ggcagcacgsg
gccttgtagt
atgcgeggtg
gctagttggc
tcagccacac
ttggacaatg
cgtaaagcac
accgaaagaa
agcgttaatc
aaatcctacg
gggggtagaa
gaaggcaacc
attagatacc
ttttcctcgg

ttaaaactca

1535

cgttcgactt

t

cctggctcag

gcttaggcect

gggggatagc
aaagtggggs
ggggtaatgg
tgggactgag
ggcgcaagcc
ttttgttcgg
taagcaccgg
ggaatcactg
gcccaaccgt
ttccaggtgt
ccctgggcca
ctggtagtcc
tgacgaagct

aaggaattga

gcatgtgtaa

Tremblaya princeps

attgaacgct
ggtggcgagt
ctggcgaaag
attctagcct
cccaccaagg
acacggccca
tgatccagca
gatgaagggsg
ctaactacgt
ggcgtaaagg
agtgctgcgg
agcggtgaaa
tcactgacac
acgccctaaa

aacgcatgaa

cggggacccyg

tcagagcgca
tattaattag

acccgtttgc

ggcatgccgc

agcggcatgc
ggcgaacges
ccagattaat
cacgctactg
cttagatcag
gactcctacg
atgccgcgtg
ggcgtgcaaa
gccagcagcc
gtgcgeggst
aggttactgg
tgcgtagata
tgaggcacga
ccatgtcgac
gtcgaccgcc

cacaagcggt

aggcaattgg
gctttcacct
cacttgccac

tagcgttcaa

attacacatg
tgagtaacgc
accgcatgaa
gatcggeegg
tagctggtct
ggaggcagca
tgtgaagaag
caccatgccc
gcggtaatac
ggtttgccaa
taagcttgag
tctggaggaa
aagcgtgggs
tagttgtcgg
tggggagtac

ggatgatgtg

Page 20

tccecctgett
agctgtcccc
caagcctaag

tctgagccag

caagtcgtac
ctcggaacgt
gccgcacagce
ggtctgatta
gagaggacga
gtggggaatc
gccttcgggt
tcttgacgat
gtagggtgcg
gacccctgta
tatggcagag
taccgaaggc

agcaaacagg

ggggagccct

gaccgcaagg

gattaattcg

1380

1440

1500

1560

1571

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



atgcaacgcg
gtgctcgaaa
atgttgggtt
ctctatagag
gcctttatgg
agagagggag
gcatgaagtc
gtcttgtaca
accctatgct
aggtagccgt
<210>
<211>

<212>
<213>

20
DNA
<400> 20
agtttaatcc
tgaaaatatt
gaataccccg
aaaacctcgt
gcttaccaag
aataatgccc
ttgatccagc
taagaaattt
atcacgtgcc
gtaaagtgta

aatgtataaa

1450

aaaaacctta
gagaatccgt
aagtcccata
actgccggtg
gtagggcttc
ctaatcccac
ggaatcgcta

caccgcccgt

gggaaggags

accggaaggt

tggctcagat
tcaaagtagc
atgaaaatcg
gctataagat
actttgatca
aaacctctac
aatgtcgcgt
taattaataa
agcagtcgcg
ttcaggctgc

ttactattaa

cctacccttg
gcacaggtgc
acgagcgcaa
ataaaccgga
acacgtcata
aaacccagcc
gtaatcgtgg
cacaccatgg
ctgcgaaggt

gcggetggat

Nasuia deltocephalinicola

ttaacgcttg
gtataggtga
gtataatacc
tgttaaatgc
gtagctattc
ggagggcagce
gtgcgattaa
ttaaaatttt
gtaatacgtg
ttaaaaagat

gctagagttt

acatggcgga
tgcatggctg
cccccgtcett
ggaaggtggg
caatggctgg
ccagttcgga
atcagcatgc
gagtaagccg
ggggtctatg

tacct

cgacatgcct
gtataacatt
gtataaaagt
ctgattagtt
tgtgaggatg
agtggggaat
gggaaactgt
tgaatgtatt
gggtgegagce
ttatattaaa

agtataagaa

gattctgccg
tcgtcagctc
tagttgctac
gacgacgtca
agcaaagggt
ttgcactctg
cacggtgaat

catcagaagc

actggggtga

aacacatgca
taaacatacc
atttaagaat
tgttggtttt
tatagccaca
attggacaat
aaagcacttt
aaaagaataa
gttaatcgga
tatttaaatt

aaaagaattt

Page 21

agaggcggaa
gtgtcgtgag
cactggggca
agtcatcatg
cgccaactcg
caactcgagt
acgttctcgg
agcctcccta

agtcgtaaca

agttgaacgt
ttaaagttcg
taaagcgggsg
taaggtaaaa
ttgggattga
gagcgaaagc
tttttaagaa
gtaccgacta
tttattgggc
aaatttaaaa

tatgtgtagc

1020

1080

1140

1200

1260

1320

1380

1440

1500

1535

60

120

180

240

300

360

420

480

540

600

660



agtgaaatgc
ctgacgctta
ccctaaacta
ttgaccgcct
acaagcggtg
catggttaga
gcatggctgt
ccctactctt
aaggageggsa
atggttaata
gttcggattg
agcatgccgc
taaatcttgt
agtcgtaaca
<210> 21
<211>

<212>
<213>

DNA
<400> 21

atataaataa
aagtcgaacg
atcaaaacgt
aatcttagga
gctagttggt
tcagccacac

ttggacaatg

1536

gttgatatat
tatacgaaag
tgtcaattaa
gggtattacg
gatgatgtgg
attttattga
cgtcagctcg
agttgctaat
tgacttcaag
Ccaaaaagttg
tactctgcaa
ggtgaatagt

tttaaatgaa

gagtttgatc
acaatattaa
accttaaagt
tgaaaatagg
agggtaaatg
tggaactgag

ggagaaatcc

aaaggaacgc
cgtgggtagc
ctattagaat
atcgcaagat
attaattcga
aaaataaaag
tgtcgtgaga
taaagaactt
tcctcatggc
caatatcgta
ctcgagtaca
ttaactggtc

gtaatatatt

Zinderia insecticola CARI

ctggctcaga
agcttgettt
gggggataac
aataatatct
cttaccaagg
acacggtcca

tgatccagca

cgaaagcgaa
aaacaggatt
tttttttagt
taaaactcaa
tgatacgcga
tgcttggaaa
tgttgggtta
taagagaaca
ccttatgggc
agattgagct
tgaagttgga
ttgtacacac

ttatcaaaac

ttgaacgcta
aatataaagt
taattgaaaa
tatgctttta
caatgatcag
gacttctacg

ataccgcgtg

agcatttttc
agataccctg
ggtgtagcta
aggaattgac
aaaaccttac
agagctaaca
agtcccgcaa
gctaacaata
agggcttcac
aatctttaaa
atcgctagta
cgcccgtcac

aggttttgta

gcggtatgcet
ggcgaacges
attagataat
gatcggttga
tagctggttt
gaaggcagca

agtgatgaag
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tgtaatagaa
gtagtccacg
acgcgttaaa
ggggaccagc
ctgcccttga
cacaggtgct
cgagcgcaac
agtttagagg
acgtcataca
attaatctta
atcgcggatc

accatggaaa

accggggtga

ttacacatgc
tgagtaatat
accgcatatt
tatctgatta
tagcgaatga
gtggggaata

gccttagggt

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1450

60

120

180

240

300

360

420



cgtaaaactc
acctaaagaa
agcgttaatc
aaatacttaa
agaagtggaa
gaaggcagct
attagatacc
aaatttagta
aaaactcaaa
gcaacacgaa
gcttgaaaaa
gttgggttaa
taataagact
cttatgagta
aaatgagcca
gaagttggaa
tgtacacacc
ttattggaaa
cagtatcgga
<210>
<211>

<212>
<213>

22
1423
DNA
Hodg

<400> 22

ttttgttagg
taagcaccgg
ggaattattg
gcttaactta
ttttatgtgt
tcttggaata
ctggtagtcc
acgtagctaa
ggaattgacg
aaaccttacc
gaaccaaaac
gtcccgcaac
gccaatgaca
gggcttcaca
atccttaaag
tcgctagtaa
gcccgtcaca

aaaataatta

aggtgcggct

kinia

aaagaaataa
ctaactacgt
ggcgtaaaga
agaactgcat
agcagtgaaa
atactgacgc
acgccctaaa
cgcattaagt
gggacccgca
tactcttgac
acaggtgctg
gagcgcaacc
aattggagga
cgtcatacaa
tatatcttag
tcgcggatca
ccatggaagt
aggtagaatt

ggattacatt

ttttaaataa
gccagcagcc
gtgcgtaggc
ttattactgt
tgcgtagata
tgaggcacga
ctatgtctac
agaccgcctg
caagcggtgg
atgtttggaa
catggctgtc
cttgttatta
aggtggggat
tgatatatac
ttcggattgt
gcatgccgceg
gatttttacc
catgactggg

ttaaat

tatttaaaat
gcggtaatac
tgttatataa
ttaactagag
tataaaggaa
aagcgtgggs
tagttattaa
gggagtacga
atgatgtgga
ttttaaagaa
gtcagctcgt
tttgctaata
gacgtcaagt
aatgggtagc
agtctgcaac
gtgaatacgt
agaaattatt

gtgaagtcgt

tgatgacggt
gtagggtgca
gatagatgtg
tttattagag
tatcgatggc
agcaaacagg
attaaaaata
tcgcaagatt
ttaattcgat
atttaaaagt
gtcgtgagat
aaaagaactt
cctcatggcc
aaatttgtga
tcgactacat
tctcgggtct
tgtttaacct

aacaaggtag

aatgctggcg gcaggcctaa cacatgcaag tcgagcggac aacgttcaaa cgttgttagc

ggcgaacggg tgagtaatac gtgagaatct acccatccca acgtgataac atagtcaaca

Page 23

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1536

60

120



ccatgtcaat
cacgctagat
ctggaaggat
cagtgaggaa
aaggtccaac
tataagctcc
tcggttttat
agattcaacc
ggaattccga
ggtttgtcat
taccctggta
tgatccagga
ttaaaactca
aagctacacg
gatgttgttc
ttcgtgtcgt
cataaacaca
cacaacaagt
aaagagccgc
actctgcaac
gtgaatacgt
tcgaagtcaa
<210>

<211>
<212>

23
1504
DNA

aacgtatgat
tagctagttg
ggacagccac
tattggacaa
ggactgtaaa
ggccaacttc
tgggcgtaaa
tcataacgtt
gtgtagaggt
accaagctga
gtccatgccc
ttgtacagct
aaggaattga
aagaacctta
aagttaaacc
gagatgtatg
attgggttct
catcatggcc
aacgttgtga
ccgagtacat
tctcgggtct

gttacccttg

tcctgcaaca
gtgagataaa
attgggactg
tgggcgtaag
actcttttct
gtgccagcag
gggtgtccag
cggttaatac
gaaattcgtt
cactgaagac
taaacgttga
aacgcgttaa
cggagacccg
ccagcccttg
cttgaaatgc
gttaagtccc
ctatgggtac
cttatgggct
gaccgagcaa
gaagtaggaa
tgtacacgcc

accacatctt

ggtaaagatt
agcccaccaa
agacaaggcc
cctgatccag
ccagagatca
ccgcggtaat
gttgctaagt
tactaagctc
gatacttgga
acgaaagcat
gtgctaacag
gcactccgcc
cacaagcggt
acataccatg
caggaacagg
aaaacgaaca
tgctaacgta
gggccacaca
atctccaaag
tcgctagtaa

gcccgtcaca

ggcaagtgac

ttatcgggga
ggccaagatc
caaccctcta
ccatgccgca
taaatgatag
acgagggegag
aagttaacaa
gagcttggat
ggaacaccag
ggggagcaaa
ttcgatcaag
tgggtattac
ggagcatgtg
gccaaccatc
tgctgcatgg
caaccctcac
agttagagga
catgctacaa
accatctcag
tcgtggatca

ccatgggagc

cga

Page 24

tggatgagct
tatagctggt
aggagggcag
tgagtgattg
tatctggtga
cgagtattgt
Ccaaaatcttg
agagacaaac
aggcgaagsc
caggattaga
ccacatgcta
gaccgcaagg
gtttaattcg
ctggaaacag
ctgttgtcag
ccatagttgc
aggtgaggac
tggtggttac
tccggattgt
gcatgccacg

ttcgctccga

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1423



<213>

<400> 23
aaatttgaga

gtcgaacgga
tgtataggaa
acgccctacg
gtggggtaat
actggaactg
tgggcgaaag
tcttttagtg
agcagccgceg
cgtaggctgg
aaactattaa
gtaaatatta
agcgegaagg
tgaatgttaa
ctggggacta
tggagcatgt
tcatacctat
tgtcgtcagc
cttagttgcc
aaggtgggga
atggtgtcta
agttcggatt

cagcatgcca

gtttgatcct
gttatattgt
tctacctagt
ggggaaaaat
agcctaccaa
agatacggtc
cctgatccag
aggaagataa
gtaatacgga
ttaataagtt

tctagagatt

ggaggaacac
cgtggggagc
atatggggag
cggtcgcaag
ggtttaattc
tcgaagggat
tcgtgtcgtg
atcaggtaat
tgatgtcaag
caatgggctg
gtactctgca

cggtgaatac

Wolbachia sp. wPip

ggctcagaat
agcttgctat
agtacggaat
ttattgctat
ggtaatgatc
cagactccta
ccatgccgca
tgacggtact
gagggctagc
aaaagtgaaa
gaaagaggat
cagtggcgaa
aaacaggatt
tttactttct
attaaaactc
gatgcaacgc
agggtcggtt
agatgttggg
gctgagtact
tcatcatggc
caaggtgcgc
actcgagtac

gttctcgggt

gaacgctggc
ggtataactt
aattgttgga
tagatgagcc
tatagctgat
cgggaggceag
tgagtgaaga
cacagaagaa
gttattcgga
tcccgaggcet
agaggaattc
ggcgtctatc
agataccctg
gtattacagc
aaaggaattg
gaaaaacctt
cggccggatt
ttaagtcccg
ttaaggaaac
ctttatggag
aagcctaagc
atgaagttgg

cttgtacaca

ggcaggccta
agtggcagac
aacgacaact
tatattagat
ctgagaggat
cagtggggaa
aggcctttgg
gtcctggcta
attattgggc
taaccttgga
ctgatgtaga
tggttcaaat
gtagtccacg
taacgcgtta
acggggaccc
accacttctt
ttacacaagt
caacgagcgc
tgccagtgat
tgggctacac
taatccctaa
aatcgctagt

ctgcccgtca
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acacatgcaa
gggtgagtaa
aataccgtat
tagctagttg
gatcagccac
tattggacaa
gttgtaaagc
actccgtgcc
gtaaagggcg
attgctttta
ggtaaaattc
ctgacgctga
ctgtaaacga
aacattccgc
gcacaagcgg
gacatgaaaa
gttgcatggc
aaccctcatc
aagctggagg
acgtgctaca
aagacatctc

aatcgtggat

cgccatggga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



attggtttca ctcgaagcta atggcctaac cgcaaggaag gagttattta aagtgggatc

agtgactggg gtgaagtcgt aacaaggtag cagtagggga atctgcagct ggattacctc

ctta

<210>
<211>
<212>
<213>

24
1532
DNA

<400> 24
aaaggagata
catcaagttt
catggcttga
gcgcgattac
gactggtttt
tagcacgtgt
tcacagttta
taggggttgc
catgcagcac
tttaagcctt
tgcgaacccc
acttatcgct
agggcgtgga
gtcagtaaag
tcaccgctac
gcaattttac
tttaaaccca

ggaattagcc

ttccaaccac
accttaggca
cgggeggtgt
tagcgattcc
agagattagc
gtagcccaag
caccggcagt
gctcgttata
cttgtaatac
ggtaaggttc
cgtcaattcc
ttcgctaagc
ctaccagggt
atttagcaac
accatacatt
agttaagctg
ataaatccga

gacacttatt

Uzinura diaspidicola

accttccggt
gaccactgaa
gtacaaggtt
tgcttcatag
tcctgatcac
gcatagaggc
tttgttagag
ggacttaacc
gtcgtataga
ctcgcgtatc
tttgagtttc
cactgaatat
atctaatcct
ctgccttcgc
ccagatgctc
taagctttca
ataacgcttg

cgtatagtac

acggttacct
ggattactga
cgagaacata
agtcgaattg
ccagtggctg
catgatgatt
tccceggett
aaacacttca
ctaagctgtt
atcgaattaa
aatcttgcga
cgtttttcca
gtttgctccc
tatcggtgtt
caatcttact
ctactgactt
tgtcatccgt

cttcaatctc

tgttacgact
cttcaggtac
ttcaccgcgc
cagactccaa
ccctttgtaa
tgacatcatc
tacccgatgg
cagcacgaac
tccagcttat
accacatgct
ctgtacttcc
atagctagtg
cacgctttcg
ctgtatgata
caagtttacc
aataaacagc
attgccgecgg

ctatcacgta
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tagccctagt
ccccgactcec
cattgctgat
tccgaactga
ccagccattg
cccaccttcc
caactaacaa
tgaagacaac
tcgtaataca
ccaccgcttg
caggtggatc
atcatcgttt
tgcactgagc
tctatgcatt
agtatcaata
ctacacaccc
ctgctggcac

agatatttta

1440

1500

1504

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



tttctataca
ttcagagttt
gtgtctcagt
tagagccatt
tttaataaag
gctatacccc
caaattaaaa
attctgagcc
<210>
<211>

<212>
<213>

25

DNA
<400> 25

ctcaggataa
tatttttggc
atagcctgag
taaagtttta
gcttaccaag
agacacggac
tctgaaccag
tgtatatgaa
cgactaactc
ttgggtttaa
tttaaaagtg
tgtagcggtg

cctatactga

1470

aaagcagttt
cctccattga
accagtgtgg
acctcaccaa
gctccatgca
agcaaaaggt
atttttcgat

aggatcaaac

acgctagcgg
gaccggcaaa
gaaacttgga
ttatggcata
acgatgattg
caaacttcta
ccactccgcg
taaaaaattc
tgtgccagca
agggtgcgta
ctattgatac
aaatgcatag

cgctgagtca

acaacctaaa
ccaatattcc
aggtacaccc
ctaactaatc
gaaactttat
agattgcata
gcccctcgac

tcttcgttgt

Carsonella ruddii

agggcttaac
cgggtgagta
ttaatacctc
agataggcgt
gtagggggcc
cggaaggctg
tgcaggatga
taattataga
gtcgcggtaa
ggecggttttt
tgaaaaacta
atatcacaca

cgaaagcatg

agaccttcat
tcactgctgc
tcttaggccc
aaacgcaggc
attatggggs
cgtgttactc
ttgcatgtgt

ag

acatgcaagt
atacatacgt
ataatacaat
atgtccaatt
tgagagggsc
cagtgaggaa
aagaaagcct
aataattgaa
gacagaggat
aaagtcagta
gagtaaggtt
gaacaccgat

gggagcaaac

cctgcacgcg
ctcccgtagg
cctactgatc
tcatcttttg
attaatcaga
acccattcgc

taagctcgcc

cgaggggcag
aactttcctt
tttttagaaa
agttagttgg
gttcccccac
tattggtcaa
tattggttgt
ggtaatatac
acaagcgtta
gtgaaatctt
ggagtaactg
agcgaaagca

aggattagat
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acgtagctgg
agtctggtcc
atagtcttgg
ccacctaagt
atttcttctg
cggtcgccga

gctagcgtta

caaaaataat
atgctgagga
gaaaaattgt
taaggtaatg
attggtactg
tggaggaaac
aaactgcttt
gaataagtat
tccggattta
aaagcttaac
gaatgtgtgg
agttactaac

accctggtag

1140

1200

1260

1320

1380

1440

1500

1532

60

120

180

240

300

360

420

480

540

600

660

720

780



tccatgeccgt
agcgaaagtg
ttgacggggs
cttaccaaga
acaaggtgct
acgagcgcaa
gccggegeaa
gggccacaca
atccagaaag
tcgctagtaa
cgcccgtcaa
taataactgg
<210>
<211>

<212>
<213>

26

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400> 26

1761
DNA
Symbiotaphrina

aaacgatgat
ttaagtgatc
cccgcacaat
cttaaatgta
gcatggttgt
cccttattat
gccgagagea
cgtgctacaa
ccgatctaag
tcgtgcatca
gccatggaag

ggctaagtcg

misc_feature
(30)..(30)
nis a, g, c, or t

misc_feature
(49)..(40)
nis a, g, c, or t

cactaactat
cacctgagga
cggtggagca
ctacgaataa
cgtcagctcg
tagttgccat
aggtggggat
tgatcggtac
ttcggattgg
gccatggcac
ttggaagtac

taacaaggta

tgggttttat
gtacgaccgc
tgtggtttaa
attggaaaca
tgccgtgagg
cgagtaatgt
gacgtcaaat
aaaagggagc
agtctgaaac
ggtgaatatg

ctaaagttgg

acgttgtaat
aaggttgaaa
ttcgatgata
atttagtcaa
tgtaaggtta
caggggactc
catcacggcc
gactgggtga
tcgactccat
ttcccgggcec

ttcgctacct

buchneri voucher JCM9740

agattaagcc atgcaagtct aagtataagn

ttaaatcagt tatcgtttat ttgatagtac

gagctaatac atgctaaaaa ccccgacttc

aatgcccttc ggggctcctt ggtgattcat

tcagtggtga
ctcaaaggaa
cacgaggaac
gcgacggagt
agtcctttaa
taataagact
cttacgtctt
ccaggagcaa
gaagctggaa
ttgtacacac

aaggtaagtc

aatctatacn gtgaaactgc gaatggctca

cttactacat ggataaccgt ggtaattcta

ggaaggggtg tatttattag ataaaaaacc

gataacttaa cgaatcgcat ggccttgcgc

Page 28

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1470

60

120

180

240



cggcgatggt
catggtttta
ggctaccaca
tagtgacaat
ttaaatccct

ccagctccaa

gcctggetgg
gagccgcatg
gagtgttcaa
cggttctatt
tcagtattca
gcatttgcca
agataccgtc
tttgactcgc
cgcaaggctg
ttaatttgac
gagagctctt
tttgtctgct
ttggegggcc
ataacaggtc
caacgagtaa
gggatagagc
agcttgcgct

atggctcagt

tcattcaaat
acgggtaacg
tccaaggaag
aaatactgat
taacgaggaa
tagcgtatat
ccggtccgcec
cccttcactg
agcaggccta
ttgttggttt
attgtcagag
aggatgtttt
gtagtcttaa
tcggcacctt
aaacttaaag
tcaacacggg
tcttgattat
taattgcgat
gctggettct
tgtgatgccc
atcaccttgg
attgcaatta
gattacgtcc

gaggccttcg

ttctgcccta

gggaattagg
gcagcaggeg
acagggctct
caattggagg
taaagttgtt
taaccgcgtg
ggtgtgtcgg
tgctcgaata
ctaggaccgc
gtgaaattct
cattaatcag
ccataaacta
acgagaaatc
aaattgacgg
gaaactcacc
gtgggteggtsy
aacgaacgag
tagagggact
ttagatgttc
ccggaaggtc
ttgctcttca
ctgccctttg

gactggcaca

tcaactttcg
gttcgattcc
cgcaaattac
tttgggtctt
gcaagtctgg
gcagttaaaa
tactggtccg
ggaaccagga
cattagcatg
cgtaatgatt
tggatttatt
tgaacgaaag
tgccgactag
aaagtctttg
aagggcacca
aggtccagac
gtgcatggcc
accttaacct
atcggctcaa
tgggccgcac
tgggtaatct
acgaggaatt

tacacaccgc

gggacgttgg

atggtaggat
ggagagggag
ccaatcccga
gtaattggaa
tgccagcagc
agctcgtagt
gccgggectt
cttttacttt
gaataataga
aatagggata
gaagactaac

ttaggggatc

ggatcgggceg
ggttctgggsg
ccaggagtgg
acattaagga
gttcttagtt
gctaaatagc
gccgatggaa
gcgcgctaca
tgttaaactc
cctagtaagc
ccgtcgctac

caacgacgac
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agtggcctac
cctgagaaac
cacggggags
tgagtacaat
cgcggtaatt
tgaaccttgg
tccttctggg
gaaaaaatta
ataggacgtg
gtcgggggca
tactgcgaaa
gaagacgatc
atgttattat
ggagtatggt
agcctgeggc
ttgacagatt
ggtggagtga
ccggtccgcet
gtttgaggca
ctgacagagc
tgtcgtgctg
gcaagtcatc

taccgattga

ccagtgccgg

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



aaagttggtc aaacttggtc atttagagga agtaaaagtc gtaacaaggt ttccgtaggt

gaacctgcgg aaggatcatt a

<210>
<211>
<212>
<213>

27
1801
DNA

<220>
<221>
<222>
<223>

misc
(175

<400> 27
tacctggttg
aagtataagc
ttgatagtac
cctcgacttc
ggtgattcat

ttctgcccta

gggaattagg
gcagcaggeg
acagggctct
caattggagg
taaagttgtt
taaccgcgtg
ggtgtgtcgg
tgctcgaata
ctaggaccgc

gtgaaattct

_feature
3)..(1755)

attctgccag
aatctatacg
cttactacat
ggaagggstsg
gataacttaa
tcaactttcg
gttcgattcc
cgcaaattac
tttgggtctt
gcaagtctgg
gcagttaaaa
tactggtccg
ggaaccagga
cattagcatg
cgtaatgatt

tggatttatt

nis a, g, c, or t

tagtcatatg
gtgaaactgc
ggataaccgt
tatttattag
cgaatcgcat
atggtaggat
ggagageggag
ccaatcccga
gtaattggaa
tgccagcagc
agctcgtagt
gccgggectt
cttttacttt
gaataataga
aatagggata

gaagactaac

cttgtctcaa
gaatggctca
ggtaattcta
ataaaaaacc
ggccttgcegc
agtggcctac
cctgagaaac
cacggggags
tgagtacaat
cgcggtaatt
tgaaccttgg
tccttctggg
gaaaaaatta
ataggacgtg
gtcgggggca

tactgcgaaa

Symbiotaphrina kochii voucher CBS 589.63

agattaagcc
ttaaatcagt
gagctaatac
aatgcccttc
cggcgatggt
catggtttca
ggctaccaca
tagtgacaat
ttaaatccct

ccagctccaa

gcctggetgg
gagccgcatg
gagtgttcaa
tggttctatt
tcagtattca

gcatttgcca

Page 30

atgcaagtct
tatcgtttat
atgctaaaaa
ggggctcctt
tcattcaaat
acgggtaacg
tccaaggaag
aaatactgat
taacgaggaa
tagcgtatat
ccggtccgcec
cccttcactg
agcaggccta
ttgttggttt
attgtcagag

aggatgtttt

1740

1761

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



cattaatcag
ccataaacta
acgagaaatc
aaattgacgg
gaaactcacc
gtggetggtsy
aacgaacgag
tagagggact
ttagatgttc
ccggaaggtc
ttgctcttca
ctgccctttg
gactggcaca
atttagagga
a

<210>
<211>

<212>
<213>

28

DNA

<400> 28
agtttgatcc

cagcacgggsg
cctgtagtgg
aagcggegesa

tggggtaaag

ctgggactga

1490

tgaacgaaag
tgccgactag
aaagtctttg
aagggcacca
aggtccagac
gtgcatggcc
accttaacct
atcggctcaa
tgggccgcac
tgggtaatct
acgaggaatt
tacacaccgc

gggacgttgg

agnnnaagtc

tggctcagat
gcaaccctgg
gggatagccc
tcttcggacc
gcctaccaag

gacacggccc

ttaggggatc

ggatcgggcg
ggttctgggg
ccaggagtgg
acattaagga
gttcttagtt
gctaaatagc
gccgatggaa
gcgcgctaca
tgttaaactc
cctagtaagc
ccgtcgctac
caacgacgac

gtaacaaggt

Burkholderia sp. SFAl

tgaacgctgg
tggcgagtgg
ggcgaaagcc
tcgcgctata
gcgacgatct

agactcctac

gaagacgatc
atgttattat
ggagtatggt
agcctgeggc
ttgacagatt
ggtggagtga
ccggtccgcet
gtttgaggca
ctgacagagc
tgtcgtgctg
gcaagtcatc
taccgattga
ccagtgccgg

ttccgtaggt

cggcatgcct
cgaacgggtg
ggattaatac
ggegeescecg
gtagctggtc

gggaggcagce

agataccgtc
tttgactcgc
cgcaaggctg
ttaatttgac
gagagctctt
tttgtctgct
ttggegggcc
ataacaggtc
caacgagtac
gggatagagc
agcttgcgcet
atggctcagt

aaagttcgtc

gaacctgcgg

tacacatgca
agtaatacat
cgcatacgac
atggcagatt
tgagaggacg

agtggggaat

Page 31

gtagtcttaa
tcggcacctt
aaacttaaag
tcaacacggg
tcttgattat
taattgcgat
gctggcttct
tgtgatgccc
atcaccttgg
attgcaatta
gattacgtcc
gaggccttcg
aaacttggtc

aaggatcatt

agtcgaacgg
cggaacgtgt
ctaagggaga
agctagttgg
accagccaca

tttggacaat

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1801

60

120

180

240

300

360



gggggcaacc
ttttgtccgg
taagcaccgg
ggaattactg
gcttaacctg
attccacgtg
cccctgggcec
ccctggtagt
acgtagctaa
ggaattgacg
aaaccttacc
gaaccggcgc
gtcccgcaac
gccggtgaca
gggcttcaca
atcccagaaa
atcgctagta
cgcccgtcac
cgcttaccac
<210> 29
<211>
<212>
<213>

<400> 29

1408
DNA
Burkholderia sp. KM-A

ctgatccagc
aaagaaaact
ctaactacgt
ggcgtaaagc
ggaactgcat
tagcagtgaa
aactactgac
ccacgcccta
cgcgtgaagt
gggacccgca
tacccttgac
acaggtgctg
gagcgcaacc
aaccggagga
cgtcatacaa
accgatcgta
atcgcggatc

accatgggag

ggtgggattc

aatgccgcgt
tcgtccctaa
gccagcagcc
gtgcgcaggc
tggtgactgg
atgcgtagag
gctcatgcac
aacgatgtca
tgaccgcctg
caagcggtgg
atggtcggaa
catggctgtc
cttgtcctta
aggtggggat
tggtcggaac
gtccggatcg
agcatgccgc
tgggtttcac

atgactgggg

gcaaccctgg tggcgagtgg cgaacgggtg

gggatagccc ggcgaaagcc ggattaatac

gtgtgaagaa
tatggatgga
gcggtaatac
ggtctgttaa
caggctttga
atgtggagga
gaaagcgtgg
actagttgtt
gggagtacgg
atgatgtgga
ccctgectgaa
gtcagctcgt
gttgctacgc
gacgtcaagt
agagggttgc
cagtctgcaa
ggtgaatacg
cagaagtagg

tgaagtcgta

agtaatacat

cgcatacgat

ggcttcgggt
ggatgacggt
gtagggtgcg
gaccgatgtg
gtgtggcaga
ataccgatgg
ggagcaaaca
ggggattcat
tcgcaagatt
ttaattcgat
aggtggggst
gtcgtgagat
aagagcactc
cctcatggcc
caagccgcga
ctcgactgcg
ttcccgggtc
tagcctaacc

acaaggtagc

cggaacgtgt

ctacggaaga
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tgtaaagcac
accggaagaa
agcgttaatc

aaatccccgg

ggggggtaga
cgaaggcagc
ggattagata
ttccttagta
aaaactcaaa
gcaacgcgaa
gctcgaaaga
gttgggttaa
taaggagact
cttatgggta
ggtggagcca
tgaagctgga
ttgtacacac

gcaaggaggs

cctgtagtgg

aagcggeggsa

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1490

60

120



tccttcggga
aggcctacca
gagacacggc
ccctgatcca
cggaaagaaa
cggctaacta
ctgggcgtaa
ctgggaactg
gtgtagcagt
gccaacactg
gtccacgccc
aacgcgtgaa
cggggacccg
cctacccttg
gcacaggtgc
acgagcgcaa
caaaccggag
cacgtcatac
aaaccgatcg
taatcgcgga

acaccatggg

acggtgggat

<210>
<211>
<212>
<213>

30
1383
DNA

cctcgegcta
aggcgacgat
ccagactcct
gcaatgccgc
acgtcttggt
cgtgccagca
agcgtgcgca
cattggtgac
gaaatgcgta
acgctcatgc
taaacgatgt
gttgaccgcc
cacaagcggt
acatggtcgg
tgcatggctg
cccttgtcect
gaaggtgggsg
aatggtcgga
tagtccggat
tcagcatgcc
agtgggtttc

tcatgactgg

taggggcggc
ctgtagctgg
acgggaggca
gtgtgtgaag
taatacctga
gccgeggtaa
ggcggtctgt
tggcaggctt
gagatgtgga
acgaaagcgt
caactagttg
tggggagtac
ggatgatgtg
aagtctgctg
tcgtcagctc
tagttgctac
atgacgtcaa
acagagggtt
cgcagtctgc
gcggtgaata
accagaagta

ggtgaagt

Burkholderia sp. KM-G

cgatggcaga
tctgagagga
gcagtgggga
aaggccttcg
ggcggatgac
tacgtagggt
taagaccgat
tgagtgtggc
ggaataccga
ggggagcaaa
ttggggattc
ggtcgcaaga
gattaattcg
agaggtggac
gtgtcgtgag
gcaagagcac
gtcctcatgg
gccaagecgce
aactcgactg
cgttcccggg

ggtagcctaa

ttagctagtt
cgaccagcca
attttggaca
ggttgtaaag
ggtaccggaa
gcgagcegtta
gtgaaatccc
agagggegest
tggcgaaggc
caggattaga
atttccttag
ttaaaactca
atgcaacgcg
gtgctcgaaa
atgttgggtt
tctaaggaga
cccttatggg
gaggtggagc
cgtgaagctg
tcttgtacac

ccgcaaggag
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ggtggggtaa

cactgggact
atgggggcaa
cacttttgtc
gaataagcac
atcggaatta
cgggcttaac
agaattccac
agccccctgg
taccctggta
taacgtagct
aaggaattga
aaaaacctta
gagaaccggc
aagtcccgca
ctgccggtga
tagggcttca
caatcccaga
gaatcgctag
accgcccgtc

ggcgcttacc

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1408



<400> 30
gcaaccctgg

gggatagccc
tcttcggacc
gcctaccaag
gacacggccc
ctgatccagc
gaaagaaaac
gctaactacg
gggcgtaaag
gggaactgca
gtagcagtga
caacactgac
ccacgcccta
cgcgtgaagt
gggacccgca
tacccttgac
acaggtgctg
gagcgcaacc
aaccggagga
cgtcatacaa
accgatcgta
atcgcggatc
accatgggag

acg

tggcgagtgg
ggcgaaagcc
tcgcgctata
gcgacgatct
agactcctac
aatgccgcgt
ttcgaggtta
tgccagcagc
cgtgcgcagg
ttggtgactg
aatgcgtaga
gctcatgcac
aacgatgtca
tgaccgcctg
caagcggtgg
atggtcggaa
catggctgtc
cttgtcctta
aggtggggat
tggtcggaac
gtccggatcg
agcatgccgc

tgggtttcac

cgaacgggtg
ggattaatac
gggecesccsg
gtagctggtc
gggaggcagce
gtgtgaagaa
atacccttgg
cgcggtaata
cggtctgtta
gcaggctttg
gatgtggagg
gaaagcgtgg
actagttgtt
gggagtacgg
atgatgtgga
gtctgctgag
gtcagctcgt
gttgctacgc
gacgtcaagt
agagggttgc
cagtctgcaa
ggtgaatacg

cagaagtagg

agtaatacat
cgcatacgac
atggcagatt
tgagaggacg
agtggggaat
ggcctteggg
aggatgacgg
cgtagggtgc
agaccgatgt
agtgtggcag
aataccgatg
ggagcaaaca
ggggattcat
tcgcaagatt
ttaattcgat
aggtggacgt
gtcgtgagat
aagagcactc
cctcatggcc
caagccgcga
ctcgactgcg
ttcccgggtc

tagcctaacc

cggaacgtgt
ctaagggaga
agctagttgg
accagccaca
tttggacaat
ttgtaaagca
taccggaaga
gagcgttaat
gaaatccccg
aggggegtag
gcgaaggceag
ggattagata
ttccttagta
aaaactcaaa
gcaacgcgaa
gctcgaaaga
gttgggttaa
taaggagact
cttatgggta
ggtggagcca
tgaagctgga
ttgtacacac

tgcaaaggag
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cctgtagtgg
aagcgggesa
tggggtaaag
ctgggactga
gggggcraacc
cttttgtccg
ataagcaccg
cggaattact
ggcttaacct
aattccacgt
cccecctgggce
ccctggtagt
acgtagctaa
ggaattgacg
aaaccttacc
gaaccggcegce
gtcccgcaac
gccggtgaca
gggcttcaca
atcccagaaa
atcgctagta
cgcccgtcac

ggcgcttacc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1383



<210> 31

<400> 31
000

<210> 32

<400> 32
000

<210> 33

<211> 1565
<212> DNA
<213>

<400> 33
gagagtttga

cggcagcacg
aacgtaccga
agggggaaag
tagttggtgg
cgccacattg
ggacaatggg
taaaggactt
ctaaagaata
cgttaatcgg
atccccgagc
aggtagaatt
aggcagcctc
tagataccct
cttagtagcg

actcaaagga

tcctggctca
gagagcttgc
gtaatgggesg

cgggggatcg

ggtaaaggcc
ggactgagac
gggaaccctg
ttgttaggga
agcaccggct
aattactggg
tcaacttggg
ccacgtgtag
ctgggataac
ggtagtccac

aagctaacgc

attgacgggg

Snodgrassella alvi

gattgaacgc
tctctggtgg
ataactgtcc
aaagacctcg
taccaaggcg
acggcccaaa
atccagccat
agaaaagccg
aactacgtgc
cgtaaagcga
acgtgcattt
cagtgaaatg
actgacgttc
gccctaaacg
gtgaaattgt

acccgcacaa

tggcggcatg
cgagtggcga
gaaaggatgg
cgttatttga
acgatccata
ctcctacggg
gccgegtgtc
ggtgttaata
cagcagccgc
gcgcagacgg
gaaactggtt
cgtagagatg
atgctcgaaa

atgacaatta

ccgectgggg

gcggtggatg

ccttacacat
acgggtgagt
ctaataccgc
gcggecegatg
gcgggtctga
aggcagcagt
tgaagaaggc
ccatctggtg
ggtaatacgt
ttaattaagt
aactagagtg
tggaggaata
gcgtgggtag
gctgttggga
agtacggtcg

atgtggatta
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gcaagtcgaa
aatgcatcgg
atacgccctg
ttggattagc
gaggatgatc
ggggaatttt
cttcgggttg
ctgacggtac
agggtgcgag
cagatgtgaa
tgtcagaggg
ccgatggcga
caaacaggat
cactagatgt
caagattaaa

attcgatgca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



acgcgaagaa
ttcgggaacc
gttaagtccc
taatgagact
cttatgacca
ggtgaagcca
tgaagtcgga
ttgtacacac
gcaaggaggt
cgtag
<210>
<211>

<212>
<213>

34
DNA
<400> 34
ttaaattgaa
aagtcgaacg
tatggggatc
agttgagaga
attagctagt
atgaccagcc
aatattgcac
gggttgtaaa
cgttaattac
tgcgagegtt

tgtgaaagcc

1541

ccttacctgg
gtaacacagg
gcaacgagcg
gccggtgaca
gggcttcaca
atctcagaaa
atcgctagta
cgcccgtcac

cgcttaacac

gagtttgatc
gtaacatgag
tgccgaatgg
ccaaagcatg

tggtagggta

acactggaac
aatgggggaa
gtactttcgg
agaagaagca
aatcggaatg

ctgggctcaa

tcttgacatg
tgctgcatgg
caacccttgt
aaccggagga
cgtcatacaa
gccgatcgta
atcgcaggtc

accatgggag

ggtatgcttc

Gilliamella apicola

atggctcaga
tgcttgcact
agggggacaa
ggaccttcgg
atggcttacc
tgagacacgg
accctgatgc
tgatgaggaa
ccggctaact
actgggcgta

cctaggaatt

tacggaatct
ctgtcgtcag
cattagttgc
aggtggggat
tggtcggtac
gtccggattg

agcatactgc

tgggggatac

atgactgggg

ttgaacgctg
tgatgacgag
cagttggaaa
gccatgcegcc
aaggcgacga
tccagactcc
agccatgccg
ggtggtgtat
ccgtgccagc
aagggcatgt

gcacttaaaa

cttagagata
ctcgtgtcgt
catcattaag
gacgtcaagt
agagggtagc
cactctgcaa
ggtgaatacg
cagaattggg

tgaagtcgta

gcggeaggcet
tggcggacgg
cgactgctaa
atttgatgaa
tctctagctg
tacgggaggc
cgtgtatgaa
ctaataggtg
agccgecggta
aggcggataa

ctggttaact
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ggagagtgcc
gagatgttgg
ttgggcactc
cctcatggcc
gaagccgcga
ctcgagtgca
ttcccgggtc
tagactaacc

acaaggtagc

taacacatgc
gtgagtaaag
taccgcataa
cccatatggg
gtctgagagg
agcagtgggs
gaaggccttc
catcaattga
atacggaggg
ttaagttagg

agagtattgt

1020

1080

1140

1200

1260

1320

1380

1440

1500

1505

60

120

180

240

300

360

420

480

540

600

660



agaggaaggt
tggcgaaggc
caggattaga
agagtgatgg
gttaaaactc
gatgcaacgc
agtgccttcg
tgttgggtta
ggaactcaaa
catggccctt
ctcgcgagag
gactccatga
ccgggecttg
cttaaccttc
aggtaaccgt
<210> 35
<211>

<212>
<213>

DNA
<400> 35

aagccaaaat
caggcttaac
cgcgtgggaa
acgtccttcg
gtgaggtaat

attgggactg

1528

agaattccac
ggccttctgg
taccctggta
gctccgaagc
aaatgaattg
gaagaacctt
ggaactgtga
agtcccgcaa
ggagactgcc
acgaccaggg
caagcggacc
agtcggaatc
tacacaccgc
gggagggcegt

aggggaacct

Bartonella apis

caaattttca
acatgcaagt
tctacctatt
ggagaaagat
ggcccaccaa

agacacggcc

gtgtagcggt
acagatactg
gtccacgctg
taacgcgata
acgggggccc
acctggtctt
gacaggtgct
cgagcgcaac
gttgataaag
ctacacacgt
tcataaagta
gctagtaatc
ccgtcacacc

ttaccacggt

gcggttggat

acttgagagt
cgaacgcact
tctacggaat
ttatcggaga
ggcgacgatc

cagactccta

gaaatgcgta
acgctgagat
taaacgatgt
aatcgaccgc
gcacaagcgg
gacatccaca
gcatggctgt
ccttatcctt
cggaggaagg
gctacaatgg
cgtctaagtc
gtgaatcaga
atgggagtgg
gtggtccatg

cacctcctta

ttgatcctgg
tttcggagtg
aacgcagaga
tagatgagcc
catagctggt

cgggaggcag

gagatgtgga
gcgaaagcgt
cgatttggag
ctggggagta
tggagcatgt
gaatcttgca
cgtcagctcg
tgttgccatc
tggggacgac
cgtatacaaa
cggattggag
atgtcacggt
gttgcaccag

actggggtga

C

ctcagaacga
agtggcagac
aatttgtgct
cgecgttggat
ctgagaggat

cagtggggaa

Page 37

ggaataccgg
ggggagcaaa
tttgttgect
cggccgcaag
ggtttaattc
gagatgcggg
tgttgtgaaa
ggttaggecg
gtcaagtcat
gggaggcgac
tctgcaactc
gaatacgttc
aagtagatag

agtcgtaaca

acgctggegg
gggtgagtaa
aataccgtat
tagctagttg
gaccagccac

tattggacaa

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1541

60

120

180

240

300

360



tgggcgceaag
tctttcaccg
agcagccgceg
cgtaggcgga
atactggata
gtagatattc
ggtgcgaaag
tgaatgttag
gcctggggag
ggtggagcat
gatcgcggat
ggctgtcegtc
gcccttagtt
ggaaggtggg
caatggtggt
cagttcggat
tcagcatgcc
agttggtttt
cagcgactgg
cctttctaag
<210>
<211>

<212>
<213>

36
1390
DNA

<220>

cctgatccag
gtgaagataa
gtaatacgaa
tatttaagtc

tcttgagtat

ggaggaacac
cgtggggagc
ccgttggaca
tacggtcgca
gtggtttaat
ggtggagaca
agctcgtgtc
gccatcattt
gatgacgtca
gacagtgggc
tgcactctgc
acggtgaata
acccgaaggt
ggtgaagtcg

gaagatgaag

ccatgccgcg
tgacggtaac
gggggctagc
aggggtgaaa
ggaagaggta
cagtggcgaa
aaacaggatt
gtttactgtt
agattaaaac
tcgaagcaac
ccgtctttca
gtgagatgtt
agttgggcac
agtcctcatg
agcgagaccg
aactcgagtg
cgttcccggg
gctgtgctaa
taacaaggta

aattggaa

Parasaccharibacter apium

tgagtgatga
cggagaagaa
gttgttcgga
tcccggggct
agtggaattc
ggcggcttac
agataccctg
cggtggcegcea
tcaaaggaat
gcgcagaacc
gttcggctgg
gggttaagtc
tctaagggga
gcccttacgg
cgaggtcgag
catgaagttg
ccttgtacac
ccgcaaggag

gccgtagggsg

aggccctagg

gccccggcta
tttactgggc
caaccccgga
cgagtgtaga
tggtccatta
gtagtccacg
gctaacgcat
tgacggggsc
ttaccagccc
atcggtgaca
ccgcaacgag
ctgccggtga
gctgggctac
ctaatctcca
gaatcgctag
accgcccgtc
gcaggcaacc

aacctgcggc

Page 38

gttgtaaagc
acttcgtgcc
gtaaagcgca
actgcctttg
ggtgaaattc
ctgacgctga
ctgtaaacga
taaacattcc
ccgcacaagc
ttgacatccc
ggtgctgcat
cgcaaccctc
taagccgaga
acacgtgcta
aaagccatct
taatcgtgga
acaccatggg

acggtagggt

tggatcacct

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1528



<221>
<222>
<223>

<400> 36
ctaccatgca

aggaacctat

ctgagggcca
gggtaaaggc
gggactgaga
gggcaaccct
ttcactaggg
agccgcggta
aggctgtttg
cgtgcagact
gatattggga
nnnnnnnnnn
nnnnnnnnnn
ctggggagta
tggagcatgt
gctgtattca
cagctcgtgt
tgccatcacg
gggatgacgt
gtgacagagg
attgtactct

ccgecggtgaa

misc_feature
(643)..(756)
nis a, g, c, or t

agtcgcacga
ctggaggtgsg
aaggagagat
tgaccaaggc
cacggcccag
gatccagcaa
aagatgatga
atacgaaggg
tacagtcaga
agagtccgag
agaacaccgg
nnnnnnnnnn
nnnnnnnnnn
cggccgcaag
ggtttaattc
gagatggata
cgtgagatgt
tctgggtges
caagtcctca
gatgctacat
gcaactcgag

tacgttcccg

aacctttcgg
gggataacat
ccgccattgg
gatgatcgat
actcctacgg
tgccgcgtgt
cggtacctag
ggctagegtt
tgtgaaatcc
agagggttgt
ttgcgaaggc
nnnnnnnnnn
nnnnnnnnnn
gttgaaactc
gaagcaacgc
tttcttcgga
tgggttaagt
cactctagag
tggcccttat
ggtgacatgg
tgcatgaagg

ggccttgtac

ggttagtggc
cgggaaactg
aggggectgce
agctggtttg
gaggcagceag
gtgaagaagg
agaagaagcc
gctcggaatg
ccgggcttaa
ggaattccca
ggcaacctgg
nnnnnnnnnn
nnnnnngagc
aaaggaattg
gcagaacctt
cctcccgcac
cccgcaacga
agactgccgg
gtcctgggcet
tgctgatctc
tggaatcgct

acaccgcccg

ggacgggtga
gtgctaatac
gttcgattag
agaggatgat
tggggaatat
tcttcggatt
ccggctaact
actgggcgta
cctgggaact
gtgtagaggt
ctnnnnnnnn
nnnnnnnnnn
taacgcgtta
acgggggcecc
accagggctt
aggtgctgca
gcgcaaccct
tgacaagccg
acacacgtgc
aaaaaaccgt
agtaatcgcg

tcacaccatg

Page 39

gtaacgcgtt
cgcatgatgc
ctagttggtt
cagccacact
tggacaatgg
gtaaagcact
tcgtgccagc
aagggcgcgt
gcatttgata
gaaattcgta
nnnnnnnnnn
nnnnnnnnnn

agcacaccgc

gcacaagcgg
gcatggggag
tggctgtcgt
tgtctttagt
gaggaaggtg
tacaatggcg
ctcagttcgg

gatcagcatg

ggagttggtt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



tgaccttaag ccggtgagcg aaccgcaagg aacgcagccg accaccggtt cgggttcagce

gactggggga

<210>
<211>
<212>
<213>

37
1583
DNA

<400> 37
ttccttagaa
accctaatca
gggtgttaca
ccgtggcatg
tgcaatccga
ttgtaccatc
tcgtccccac
tggcaactaa
agctgacgac
gggttggcag
atgctccacc
ctccccaggc
acctagtatt
tgctttcgag
ccatatatct
gttttgtagt
aaaccgcctg
accgcggctg

acagttactc

aggaggtgat
tctgtcccac
aactctcatg
ctgatccacg
actgagaatg
cattgtagca
cttcctccgg
taataagggt
aaccatgcac
aagatgtcaa
acttgtgcgg
ggaatactta
catcgtttac
cctcagcgtc
acgcatttca
ttccactgca
cgctcgettt
ctggcacgta

taacacttgt

Lactobacillus kunkeei

ccagccgcag
cttagacgac
gtgtgacggg
attactagtg
gctttaagag
cgtgtgtagc
tttatcaccg
tgcgctcgtt
cacctgtcat
gagctggtaa
gcccccgtca
atgcgttagc
ggcatggact
agtaacagac
ccgctacaca
cttcctcagt
acgcccaata
gttagccgtg

tcttctttaa

gttctcctac
tagctcctaa
cggtgtgtac
attccaactt
attagcttga
ccagctcata
gcagtctcac
gcgggactta
tctgtccccg
ggttcttcgc
attcctttga
tgcggcactg
accagggtat
cagaaagccg
tggagttcca
tgagctgagg
aatccggaca
gctttctggt

caacagagtt

ggctaccttg

aaggttaccc

aaggccceggg
catgcaggcg
cctcgeggtt
aggggcatga
tagagtgccc
acccaacatc
aagggaacgc
gtagcatcga
gtttcaacct
aagggcggaa
ctaatcctgt
ccttcgccac
ctttcctctt
gctttcacag
acgcttgcca
taaataccgt

ttacgatccg

Page 40

ttacgacttc
catcgtcttt
aacgtattca
agttgcagcc
tcgcgactcg
tgatttgacg
aactaaatgc
tcacgacacg
ccaatctctt
attaaaccac
tgcggtcgta
accctccaac
tcgctaccca
tggtgttctt
ctgtactcaa
cagacttaca
cctacgtatt
caaagtgtta

aaaaccttca

1380

1390

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



tcactcacgc
cctcccgtag
ggctacgtat
ccatcccaaa
atgcggtatt
gttactcacc
aatttgggag
ccaggatcaa
<210> 38
<211>

<212>
<213>

DNA
<400> 38

acgaacgctg
cgggtggaac
aagcgggesa
gtgctggttyg
gttggtggag
ccacattggg
acaatggacg
aaatcctgtt
aaccagaaag
ttgtccggat
gccctcagcet
agtggaactc

ggcggctctc

1395

ggcgttgcetc
gagtctgggc
catcgtcttg
gtgatagcaa
agcacttgtt
agttcgccac
aactcgttcg

actctcatct

gcggegtgcec
tggtggaacg
taccatctgg
aaagacggct
taacggttca
actgagacac
caagtctgat
gttgaagaag
tcacggctaa
ttattgggcg
taactgagga
catgtgtagc

tggtctgtta

catcagactt
cgtgtctcag
gtgggctttt
agccatcttt
tccaaatgtt
tcgctccgaa
acttgcatgt

taa

Lactobacillus Firm-4

taatacatgc
agcggcggat
aaacaggtgc
tcggctgtca
ccaaggcaat
ggcccaaact
ggagcaacgc
aacggttgtg
ctacgtgcca
taaagggagc
agagcatcgg
ggtgaaatgc

ctgacgctga

tcgtccattg
tcccaatgtg
atctcaccaa
caagttggaa
atcccccgct
tccaaaaatc

attaggcacg

aagtcgagcg
gggtgagtaa
taataccgca
ctttaggatg
gatacgtagc
cctacgggag
cgcgtggatg
agagtaactg
geagecegegsg
gcaggcggtc
aaactgagag
gtagatatat

ggctcgaaag

tggaagattc
gccgattacc
ctaactaata
ccatgecggtt
tcggggcagg
atttatgcaa

ccgccagegt

cgggaagtca
cacgtaggta
taaacccagc
gacctgcggc
cgacctgaga
gcagcagtag
aagaaggtct
ctcataacgt
taatacgtag
ttttaagtct
acttgagtgc
ggaagaacac

catgggtagc

Page 41

cctactgctg
ctctcaggtc
cggegegggt
ccaactaatt
ttacccacgt
gcataaaatc

tcgtcctgag

gggaagcctt
acctgcccta
agtcacatga
gtattagcta
gggtaatcgg
ggaatcttcc
tcggatcgta
gacggtaatc
gtggcaagceg
gaatgtgaaa
agaagaggag
cagtggcgaa

gaacaggatt

1200

1260

1320

1380

1440

1500

1560

1583

60

120

180

240

300

360

420

480

540

600

660

720

780



agataccctg
ctcagtgctg
actcaaagga
acgcgaagaa
ttcggggaca
gttaagtccc
tagtgagact
cttatgacct
ggggaagctg
tgaagctgga
ttgtacacac
<210> 39
<211>
<212>

<213>

<400> 39
aggtgatcca

atcccacctt
tctcgtggtg
atccgcgatt
gagagaagct
tgtagcacgt
cctccggttt
taagggttgc
catgcaccac

atgtcaagac

1549
DNA
Enterococcus

gtagtccatg
cagctaacgc
attgacgggg
ccttaccagg
ggaagacagg
gcaacgagcg
gccggtgaca
gggctacaca
atctctgaaa
atcgctagta

cgccc

gccgcacctt
aggcggetgg
tgacgggcgg
actagcgatt
ttaagagatt
gtgtagccca
gtcaccggca
gctcgttgceg
ctgtcacttt

ctggtaaggt

ccgtaaacga
attaagcact
gcccgcacaa
tcttgacatc
tggtgcatgg
caacccttgt
aaccggagga
cgtgctacaa
accattctca

atcgcggatc

ccgatacggc
ctccaaaaag
tgtgtacaag
ccggcttcat
tgcatgacct
ggtcataagg
gtctcgctag
ggacttaacc
gtccccgaag

tcttcgegtt

tgagtgctaa
ccgectgggg
gcggtggagce
tcctgcaagc
ttgtcgtcag
tactagttgc
aggtggggac
tggatggtac
gttcggattg

agcatgccgc

taccttgtta

gttacctcac

gccecgggaac
gcaggcgagt
cgcggtctag
ggcatgatga
agtgcccaac
caacatctca
ggaaagctct

gcttcgaatt

gtgttgggag
agtacgaccg
atgtggttta
ctaagagatt
ctcgtgtcgt
cagcattaag
gacgtcaaat
aatgagaagc
caggctgcaa

ggtgaatacg

cgacttcacc
cgacttcggg
gtattcaccg
tgcagcctgc
cgactcgttg
tttgacgtca
taaatgatgg
cgacacgagc
atctctagag

aaaccacatg

Page 42

gtttccgect
caaggttgaa
attcgaagca
aggggttccc
gagatgttgg
ttgggcactc
catcatgccc
gaactcgcga
ctcgcctgcea

ttcccgggcc

ccaatcatct
tgttacaaac
cggecgtgetg
aatccgaact
tacttcccat
tccccacctt
caactaacaa
tgacgacaac
tggtcaaagg

ctccaccgct

840

900

960

1020

1080

1140

1200

1260

1320

1380

1395

60

120

180

240

300

360

420

480

540

600



tgtgegggcc
gtgcttaatg
cgtttacggc
cagcgtcagt
catttcaccg
caatgaccct
tcgctttacg
gcacgtagtt
tccttgttct
gttgctcggt
tctgggecgt
ggccttggtg
acacccgaaa
acctgtttcc
ccgccactcc
atgtattagg
<210>
<211>

<212>
<213>

40

DNA

<400> 40
cagaaaggag

agtcacgaac
gacccgctcc
catgctgatc

ccggactacg

1541

cccgtcaatt
cgtttgectgc
gtggactacc
tacagaccag
ctacacatgg
ccccggttga
cccaataaat
agccgtggct
tctctaacaa
cagactttcg
gtctcagtcc
agccgttacc
gcgcctttca
aagtgttatc
tctttccaat

cacgccgcca

Delftia

gtgatccagc
cccgeecgtgg
catggtgtga
cgcgattact

actggtttta

cctttgagtt
agcactgaag
agggtatcta
agagccgcct
aattccactc
gccggggsgct
ccggacaacg
ttctggttag
cagagtttta
tccattgccg
cagtgtggcc
tcaccaacta
ctcttatgcc
cccctctgat
tgagtgcaag

gecgttcgtcc

cgcaccttcc
taagcgccct
cgggeggtgt
agcgattccg

tgggattagc

tcaaccttgc
ggcggaaacc
atcctgtttg
tcgccactgg
tcctecttcetg
ttcacatcag
cttgccacct
ataccgtcag
cgatccgaaa
aagattccct
gatcaccctc
gctaatgcac
atgcggcata
gggtaggtta
cactcgggag

tgagccagga

gatacggcta
ccttgeggtt
gtacaagacc
acttcacgca

tcccectcege

ggtcgtactc
ctccaacact
ctccccacgc
tgttcctcca
cactcaagtc
acttaagaaa
acgtattacc
gggacgttca
accttcttca
actgctgcct
tcaggtcggc
cgecgggtcca
aactgttatg
cccacgtgtt
gaaagaagcg

tcaaactct

ccttgttacg
aggctaccta
cgggaacgta
gtcgagttgc

gggttggcaa

Page 43

cccaggegga

tagcactcat
tttcgagcct
tatatctacg
tcccagtttc
ccgecctgegce
gcggctgetg
gttactaacg
ctcacgcggc
cccgtaggag
tatgcatcgt
tccatcagceg
cggtattagc
actcacccgt

ttcgacttgc

acttcacccc
cttctggcga
ttcaccgcgg
agactgcgat

ccctctgtac

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1549

60

120

180

240

300



cagccattgt
ccaccttcct
taatgacaag
gacagccatg
ttcctgccat
ccaccgcttg
caggcggtca
tgacatcgtt
gtgcatgagc
tctacgcatt
agtcacaaat
ctgcgcacgc
ctgctggcac
agaaggagct
cgcggeattg
taggagtctg
gatcgtcggc
atcgcgcgag
tctttcgagt
cactcgtcag
gcgttcaatc
<210>
<211>

<212>
<213>

41
1502
DNA
Pelo

atgacgtgtg
ccggtttgtc
ggttgcgctc
cagcacctgt
gtcaaaggtg
tgcgggtccc
acttcacgcg
tagggcgteg
gtcagtacag
tcactgctac
gcagttccca
tttacgccca
gtagttagcc
ttttcgttcc
ctggatcagg
ggccgtgtct
ttggtaagct
geeccgaagegs
agttatcccc
cgtccgaaga

tgagccagga

monas

tagccccacc
accggcagtc
gttgcgggac
gtgcaggttc
ggtaaggttt
cgtcaattcc
ttagcttcgt
actaccaggg
gtccagggga
acgcggaatt
ggttgagccc
gtaattccga
ggtgcttatt
gtacaaaagc
ctttcgccca
cagtcccagt
tttatcccac
ccccecgettt
cacgactggg
cctgttaccg

tcaaactcta

tataagggcc
tcattagagt
ttaacccaac
tctttcgagc
ttcgcgttgce
tttgagtttc
tactgagaaa
tatctaatcc
ttgccttcgce
ccatccccct
ggggatttca
ttaacgctcg
cttacggtac
agtttacaac
ttgtccaaaa
gtggctggtc
caactaccta
catcctcaga
cacgttccga
ttcgacttgc

cagttcgatc

atgaggactt
gctcaactga
atctcacgac
acgaatccat
atcgaattaa
aaccttgcgg
actaattccc
tgtttgctcc
catcggtgtt
ctaccgtact
catctgtctt
caccctacgt
cgtcatgggc
ccgaaggcct
ttccccactg
gtcctctcag
atctgccatc
tcgtatgcgg
tgtattactc
atgtgtaagg

t

Page 44

gacgtcatcc
atgtagcaac
acgagctgac
ctctggaaac
accacatcat
ccgtactccc
aacaaccagt
ccacgctttc
cctccgcata
ctagccatgc
acataaccgc
attaccgcgg
cccctgtatt
tcatcctgca
ctgcctcccg
accagctaca
ggccgctcca
tattagctac
acccgttcgc

catgccgcca

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1541



<220>
<221>
222>
<223>
<220>
<221>
<222>
<223>

<400> 41
atcctggctc

gttaagctga
ataactgctc
caagacctcg
caccaagcca
acggcccaga
atccagccat
agaaaaggtt
aactacgtgc
cgtaaagcgt
aactgccttt
cagtgaaatg
actgacgctc
gccctaaacg
tgaagttgac
cccgcacaag
cttgacatgc
gtgctgcatg

gcaacccttg

misc_feature
(192)..(193)
nis a, g, c, or t

misc_feature
(832)..(833)
nis a, g, c, or t

agattgaacg
cgagtggcga
gaaagagcag
cnngattgga
acgatctgta
ctcctacggg
gccgegtgeg
ctggttaata
cagcagccgc
gegeaggees
gtgactgcat
cgtagatatg
atgcacgaaa

atgtcaactg

cgcctgggga
cggtggatga
caggaatcct
gccgtcgtca

tcattagttg

ctggcggcat

acgggtgagt
ctaataccgc
gcggccgata
gctggtctga
aggcagcagt
ggaagaaggc
cctgggactc
ggtaatacgt
ttatgcaaga
agctagagta
cggaggaaca
gcgtggggag
gttgttggga
gtacggccgc
tgtggtttaa
gaagagattt
gctcgtgtcg

ctacgaaagg

gccttacaca
aatatatcgg
atacgacctg
tcagattagg
gaggacgacc
ggggaatttt
cttcgggttg
atgacggtac
agggtgcaag
cagaggtgaa
cggtagaggg
ccgatggcga
caaacaggat
gggtttcttc
aaggttgaaa
ttcgatgcaa
gggagtgctc
tgagatgttg

gcactctaat

tgcaagtcga
aacgtgccca
agggtgaaag
tagttggtgg
agccacactg
ggacaatggg
taaaccgctt
ctgaagaata
cgttaatcgg
atccccgggc
ggatggaatt
aggcaatccc
tagataccct
tcagtaacgt
ctcaaaggaa
cgcgaaaaac
gaaagagaac
ggttaagtcc

gagactgccg

Page 45

acggtaacag

gtcgtggees
cgggggatcg
ggtaaaggcc
ggactgagac
cgcaagcctg
ttgtcaggga
agcaccggct
aattactggg
tcaacctggg
ccgecgtgtag
ctggacctgt
ggtagtccac
anntaacgcg
ttgacgggga
cttacctacc
ctggacacag
cgcaacgagc

gtgacaaacc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



ggaggaaggt
atacaatggc
gtcgtagtcc
cggatcagct
tgggagcggsg
gggttcgtga
ac

<210>
<211>

<212>
<213>

42
34
PRT

<400> 42

ggggatgacg
cgggacagag
ggatcgtagt
tgccgecggtg
ttctgccaga

ctggggtgaa

tcaggtcatc
ggctgccaac
ctgcaactcg
aatacgttcc
agtagttagc

gtcgtaacaa

Lactococcus lactis

atggccctta
ccgegagess
actgcgtgaa
cgggtcttgt
ctaaccgcaa

ggtagccgta

tgggtagggc

gagctaatcc
gtcggaatcg
acacaccgcc
ggagggcgat

tcggaaggtg

tacacacgtc
cagaaacccg
ctagtaatcg
cgtcacacca
taccacggca

cggctggatc

Ile Thr Ser Ile Ser Leu Cys Thr Pro Gly Cys Lys Thr Gly Ala Leu

1

5

10

15

Met Gly Cys Asn Met Lys Thr Ala Thr Cys His Cys Ser Ile His Val

Ser Lys

<210>
<211>
<212>
<213>

43
22
PRT

<400> 43

20

Staphylococcus epidermis

25

30

Ile Ala Ser Lys Phe Ile Cys Thr Pro Gly Cys Ala Lys Thr Gly Ser

1

5

Phe Asn Ser Tyr Cys Cys

20

10
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15

1200

1260

1320

1380

1440

1500

1502



<210>
<211>
<212>
<213>

<400>

44
44
PRT

Pediococcus acidilactici

44

Lys Tyr Tyr Gly Asn Gly Val

1

5

Asp Trp Gly Lys Ala Thr Thr

20

Trp Ala Thr Gly Gly His Gln

<210>
<211>
<212>
<213>

<400>

35

45
44
PRT
Enterococcus faecium

45

Ala Thr Arg Ser Tyr Gly Asn

1

5

Trp Val Asn Trp Gly Glu Ala

20

Ser Gly Trp Ala Ser Gly Leu

<210>
<211>
<212>
<213>

<400>

35

46
39
PRT
Streptococcus lactis

46

Gly Thr Trp Asp Asp Ile Gly

1

5

Thr

Cys

Gly
40

Gly

Lys

Ala
40

Gln

Cys Gly Lys His Ser Cys Ser Val
10 15

Ile Ile Asn Asn Gly Ala Met Ala
25 30

Asn His Lys Cys

Val Tyr Cys Asn Asn Ser Lys Cys
10 15

Glu Asn Ile Ala Gly Ile Val Ile
25 30

Gly Met Gly His

Gly Ile Gly Arg Val Ala Tyr Trp
10 15

Page 47



Val Gly Lys Ala Met Gly Asn Met Ser Asp Val Asn Gln Ala Ser Arg
20 25 30

Ile Asn Arg Lys Lys Lys His
35

<210> 47

<211> 48

<212> PRT

<213> Lactobacillus johnsonii

<400> 47

Asn Arg Trp Gly Asp Thr Val Leu Ser Ala Ala Ser Gly Ala Gly Thr
1 5 10 15

Gly Ile Lys Ala Cys Lys Ser Phe Gly Pro Trp Gly Met Ala Ile Cys
20 25 30

Gly Val Gly Gly Ala Ala Ile Gly Gly Tyr Phe Gly Tyr Thr His Asn
35 40 45

210> 48

<211> 70

212> PRT

<213> Enterococcus faecalis

<400> 48
Met Ala Lys Glu Phe Gly Ile Pro Ala Ala Val Ala Gly Thr Val Leu
1 5 10 15

Asn Val Val Glu Ala Gly Gly Trp Val Thr Thr Ile Val Ser Ile Leu
20 25 30

Thr Ala Val Gly Ser Gly Gly Leu Ser Leu Leu Ala Ala Ala Gly Arg
35 40 45

Glu Ser Ile Lys Ala Tyr Leu Lys Lys Glu Ile Lys Lys Lys Gly Lys
50 55 60
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Arg Ala Val Ile Ala Trp
65 70

<210>
<211>
<212>
<213>

49

51

PRT

Staphylococcus aureus
<400> 49

Met Ser Trp Leu Asn Phe Leu
1 5

Ala Val Ser Ala Ala Trp Lys
20

Asn Val Gly Pro Thr Leu Glu
35

Ala Gly Leu
50

<210>
<211>
<212>
<213>

50

43

PRT

Lactococcus garvieae
<400> 50

Ile Gly Gly Ala Leu Gly Asn
1 5

Asn Met Met Asn Gly Gly Gly
20

Asn Lys Gly Lys Ile Asn Gln
35

<210>
<211>

51
103

Tyr

Trp
40

Ala

Phe

Tyr
40

Tyr

Lys
25

Val

Leu

Val
25

Arg

Ile Ala Lys Tyr Gly Lys Lys
10 15

Gly Lys Val Leu Glu Trp Leu
30

Trp Gln Lys Leu Lys Lys Ile
45

Asn Gly Leu Gly Thr Trp Ala
10 15

Asn Gln Trp Gln Val Tyr Ala
30

Pro Tyr

Page 49



<212>
<213>

<400>

PRT

Escherichia coli

51

Met Arg Thr

1

Ser

Val

Ile

Ser

65

Glu

Asn

Gly

Ala

Tyr

50

Gly

Ala

Leu

<210>
<211>
<212>
<213>

<400>

Arg

Gly
35

Asp

Leu

Trp

Ser

52

339
PRT
Cpl

52

Met Val Lys

1

Tyr Asp Ile

Leu

Asp

20

Gly

Tyr

Gly

Asn

Asp
100

Thr

Ile

Ile

Ala

Gly

Tyr

85

Val

Leu

Ala

Gly

Ser

Thr

70

Ala

Cys

Asn

Met

Ala

Thr

55

Ile

Ala

Leu

Glu

Ala

Ala

40

His

Lys

Gly

Lys Asn Asp Leu Phe

5

Thr Gly Ile Leu Glu

20

Leu Asp Ser Val Ser
10

Ile Gly Thr Leu Ser
25

Ala Gly Gly Val Ala
45

Lys Pro Asn Pro Ala
60

Gln Lys Pro Glu Gly
75

Arg Leu Cys Asn Trp
90

Val Asp Val Ser Ser
10

Gln Met Gly Thr Thr
25

Ile Lys Ile Ser Glu Ser Thr Thr Tyr Leu Asn Pro Cys

Page 50

Gly

Gly

30

Met

Ile

Ser

Gly

15

Gln

Gly

Ser

Pro

Pro
95

Ala

Phe

Ala

Pro

Ser

80

Asn

His Asn Gly

15

Asn Thr Ile

30

Leu Ser Ala



Gln

Gly

65

Asn

Pro

Gln

Pro

Pro

145

Asn

Ser

Asp

Trp

Lys
225

Val

50

Gly

Val

Ser

Met

Phe

130

Asn

Phe

Ser

Asp

Trp

210

Ile

35

Glu

Asp

Pro

Gly

Ile

115

Thr

Ser

Glu

Asn

Lys

195

Phe

Gly

Gln

Val

Met

Asp

100

Ala

His

Leu

Tyr

Pro

180

Pro

Arg

Gly

Ser

Ala

Gln

85

Ala

Asp

Asp

Trp

Phe

165

Phe

Lys

Arg

Val

Asn

Glu

70

Val

Gln

Ala

Asn

Ile

150

Pro

Asp

Thr

Asn

Trp
230

Pro

55

Ala

Lys

Ala

Gly

Val

135

Ala

Ser

Lys

Ala

Asn

215

Tyr

40

Ile

Glu

Tyr

Asn

Tyr

120

Asp

Gly

Met

Asn

Gly

200

Tyr

Gly

Arg

Leu

Thr

105

Lys

Tyr

Tyr

Asp

Ile

185

Thr

Ser

Phe

Phe

Glu

Val

90

Asn

Pro

Gln

Gly

Gly

170

Val

Trp

Phe

Asp

Tyr

Ala

75

Leu

Ala

Ile

Gln

Leu

155

Ile

Leu

Lys

Pro

Ser
235

His

60

Gln

Asp

Cys

Tyr

Ile

140

Asn

Arg

Leu

Gln

Tyr

220

Lys

Page 51

45

Phe

Phe

Tyr

Leu

Tyr

125

Leu

Asp

Trp

Asp

Asp

205

Asn

Gly

Ala

Phe

Glu

Arg

110

Ser

Ala

Gly

Trp

Asp

190

Ser

Lys

Tyr

Arg

Leu

Asp

95

Phe

Tyr

Gln

Thr

Gln

175

Glu

Lys

Trp

Cys

Phe

Asp

80

Asp

Met

Lys

Phe

Ala

160

Tyr

Glu

Gly

Glu

Leu
240



Thr

Asn

Tyr

Asn

Glu

305

Glu

Thr

Ser

Gly

Met

Asn

290

Phe

Leu

Val

<210>
<211>
<212>
<213>

<400>

Glu

Ala

Asp

275

Trp

Ile

Ala

Ala

53
296
PRT
Dp-1

53

Met Gly Val

1

Gly Arg Val

Asp Cys Ser

35

Trp Leu
245

Met Ala

260

Asp Ser

Tyr Tyr

Lys Ser

Asp Asn
325

Lys

Thr

Gly

Met

Gly

310

Pro

Asp

Gly

Ala

Thr

295

Lys

Ser

Asp Ile Glu Lys

5

Ser Tyr Ser Met

20

Ser Ser Met Tyr

Asp

Asn Glu Lys
250

Trp Val Leu
265

Met Val Thr
280

Asn Glu Arg

Gly Trp Tyr

Phe Thr Lys
330

Trp

Val

Gly

Gly

Phe

315

Glu

Tyr

Gly

Trp

Asn

300

Met

Pro

Gly Val Ala Trp Met

10

25

Phe Arg Asp Gly

Tyr

Ser

Val

285

Met

Asn

Asp

Gln

Pro

Tyr Ala Leu Arg Ser Ala

40

Page 52

45

Leu Lys
255

Glu Trp
270

Lys Tyr

Val Ser

Thr Asn

Gly Leu
335

Ala Arg
15

Asp Ser
30

Gly Ala

Asp

Tyr

Lys

Asn

Gly

320

Ile

Lys

Tyr

Ser



Ser

Glu

65

Arg

Gly

Asn

Tyr

Asn

145

Gly

Glu

Tyr

Trp

Glu

225

Ile

Ala

50

Asn

Gly

Gly

Tyr

Tyr

130

Ala

Phe

Tyr

Met

Phe

210

Ser

Lys

Gly

Gly

Asp

His

Ala

115

Ala

Gln

Trp

Ile

Leu

195

Asp

Trp

Tyr

Trp

Tyr

Ile

Thr

100

Tyr

Gly

Pro

Tyr

Glu

180

Ala

Arg

Tyr

Tyr

Ala

Glu

Phe

85

Gly

Asp

Gln

Ala

Ala

165

Glu

Glu

Asp

Tyr

Asp

Val

Leu

70

Ile

Met

Gly

Pro

Glu

150

Arg

Asn

Lys

Gly

Phe

230

Asn

Asn

55

Ile

Trp

Phe

Ile

Tyr

135

Lys

Ala

Lys

Trp

Tyr

215

Asn

Trp

Thr

Ser

Gly

Ile

Ser

120

Tyr

Lys

Asn

Ser

Leu

200

Met

Arg

Tyr

Glu

Glu

Arg

Asp

105

Val

Tyr

Leu

Gly

Trp

185

Ala

Asp

Tyr

Tyr

Asn

Lys

90

Ser

Asn

Val

Gly

Thr

170

Phe

His

Thr

Gly

Cys

Met

Ala

75

Gly

Asp

Asp

Tyr

Trp

155

Tyr

Tyr

Thr

Ser

Ser

235

Asp

His

60

Pro

Ala

Asn

His

Arg

140

Gln

Pro

Phe

Asp

Trp

220

Met

Ala

Page 53

Ala

Trp

Ser

Ile

Asp

125

Leu

Lys

Lys

Asp

Gly

205

Lys

Val

Thr

Trp

Asp

Ala

Ile

110

Glu

Thr

Asp

Asp

Asp

190

Asn

Arg

Thr

Asn

Leu

Ala

Gly

95

His

Arg

Asn

Ala

Glu

175

Gln

Trp

Ile

Gly

Gly

Ile

Lys

80

Ala

Cys

Trp

Ala

Thr

160

Phe

Gly

Tyr

Gly

Trp

240

Asp



Met Lys Ser Asn

260

Leu Pro Asp Gly

275

Asp Gly Leu Ile

290

<210>
<211>
<212>
<213>

<400>

54
233
PRT
gamma

54

Met Glu Ile Gln

1

Cys

Asn

Asn

Gly

65

Ser

Gly

Pro

Asp

Glu

50

Ile

Gly

Gly

Tyr Thr
20

Ala Pro

35

Val Ser

Pro Leu

Asn Arg

Asp Arg
100

245

Ala Phe

Arg Leu

Thr Ala

Lys Lys

Met Lys

Ala Glu

Phe His

Glu Arg

70

Gln Ser
85

Tyr Tyr

Ile

Ala

Lys
295

Leu

Pro

Asn

Ile

55

Asn

Ile

Lys

250

255

Arg Tyr Asn Asp Gly Trp Tyr Leu Leu

265

270

Asp Lys Pro Gln Phe Thr Val Glu Pro

280

Val

Val Asp

Lys Tyr
25

Glu Vval

40

Ala Vval

Ala Trp

Ser Val

Ala Glu
105

Pro Ser Lys
10

Ile Thr Val

Ser Tyr Met

Asp Asp Lys
60

Ala Cys Gly
75

Glu Ile Cys
90

Asp Asn Ala

Page 54

285

Tyr

His

Ile

45

Lys

Asp

Tyr

Val

Gly

Asn

30

Ser

Ala

Gly

Ser

Asp
110

Thr

15

Thr

Asn

Ile

Asn

Lys

95

Val

Lys

Tyr

Asn

Gln

Gly

80

Ser

Val



Arg

His

Gly

145

Thr

Pro

Thr

Lys

Arg
225

Gln

Gln

130

Arg

Thr

Tyr

Ala

Pro

210

Lys

<210>
<211>
<212>
<213>

<400>

Leu
115

Ser

Trp

Ser

Glu

Asp

195

Thr

Gly

55
481
PRT
MR11

55

Met Gln Ala

1

Ser Glu Gly

Phe Asp Tyr

Met Ser

Trp Ser

Gly Ala

Pro Thr

165

Thr Pro

180

Phe Ile

Ser Asp

Trp Trp

Met

Gly

Phe

150

Lys

Asp

Leu

Ala

Tyr
230

Tyr

Lys

135

Ile

Gln

Val

Gln

Gln

215

Glu

Asn
120

Tyr

Gln

Asn

Met

Ser

200

Leu

Val

Lys Leu Thr Lys Lys

5

Lys Gln Phe Asn Val

20

Ile Pro

Cys Pro

Lys Val

Ile Ile

170

Gly Ala

185

Asp Gly

Lys Ala

Lys

Ile

His

Lys

155

Gln

Leu

Leu

Met

Glu

Arg

140

Asn

Ser

Thr

Thr

Lys
220

Asn

125

Met

Gly

Gly

Ser

Tyr

205

Glu

Glu Phe Ile Glu Trp

10

Asp Leu Trp Tyr Gly

25

Ala Asn Ala Gly Trp Lys Val Leu Phe Gly

Page 55

Val Arg

Leu Ala

Asn Val

Ala Phe
175

Leu Lys
190

Phe Ile

Tyr Leu

Leu Lys
15

Phe Gln
30

Leu Leu

Thr

Glu

Ala

160

Ser

Met

Ser

Asp

Thr

Cys

Leu



Lys

Leu

65

Asp

Ala

Asn

Gly

Trp

145

Gln

Lys

Leu

Ala

Asn
225

Gly

50

Ala

Met

Trp

Trp

Trp

130

Phe

Ser

Ala

Pro

Gly

210

Ala

35

Leu

Thr

Val

Val

Leu

115

Glu

Ile

Pro

Val

Lys

195

Ser

Pro

Gly

Val

Val

Ile

100

Gly

Lys

Arg

Thr

Glu

180

Arg

Lys

Leu

Ala

Tyr

Phe

85

Glu

Gly

Val

Pro

Gln

165

Leu

Gly

Gly

Ser

Lys

Gln

70

Gly

Ala

Gly

Thr

Asn

150

Ala

Lys

Gly

Ala

Arg
230

Asp

55

Asn

Ser

Thr

Trp

Arg

135

Phe

Ser

Ile

Asn

Thr

215

Leu

40

Ile

Thr

Asn

Leu

Thr

120

Arg

Lys

Lys

Ile

Pro

200

Ala

Glu

Pro

Pro

Tyr

Asp

105

Asp

Gln

Ser

Lys

Lys

185

Lys

Glu

Ala

Phe

Asp

Gly

90

Tyr

Arg

His

Glu

Glu

170

Asp

Gly

Ala

Gly

Ala Asn
60

Phe Leu
75

Ala Gly

Ile Ile

Ile Glu

Ala Tyr
140

Thr Ala
155

Thr Ala

Val Val

Ile Val

Tyr Arg

220

Ile Ala
235

Page 56

45

Asn

Ala

Tyr

Val

Gln

125

Asp

Pro

Lys

Lys

Ile

205

Asn

His

Phe

Gln

Gly

Tyr

110

Pro

Phe

Arg

Pro

Gly

190

His

Gly

Ser

Asp

Pro

His

95

Glu

Gly

Pro

Ser

Gln

175

Tyr

Asn

Leu

Tyr

Gly

Gly

80

Val

Gln

Trp

Met

Ile

160

Pro

Asp

Asp

Val

Val
240



Ser

His

Cys

Ala

Ala

305

Cys

Arg

Ile

Val

Ser

385

Ala

Pro

Gly

Thr

Gln

Thr

290

Asn

Pro

Gly

Lys

Ser

370

Ala

Arg

Phe

Asn

Ala

Ser

275

Phe

Arg

His

Leu

Gln

355

Asn

Trp

Phe

Leu

Thr

Asn

260

Met

Gln

Asn

Arg

Leu

340

Ile

Glu

Lys

Thr

Ser
420

Val

245

Gln

Gly

Glu

Thr

Ser

325

Pro

Arg

Ser

Arg

Asn

405

Cys

Trp

Leu

Ala

Cys

Ile

310

Ser

Glu

Val

Ser

Asn

390

Gly

Pro

Gln

Gly

Asp

Ala

295

Arg

Val

Asp

Tyr

Ala

375

Lys

Asn

Val

Ala

Asn

Asn

280

Arg

Leu

Leu

Lys

Met

360

Ser

Tyr

Gln

Ala

Leu

Lys

265

Ala

Leu

His

His

Gln

345

Asp

Ser

Gly

Pro

Tyr
425

Asp

250

Tyr

Thr

Leu

Asn

Thr
330

Leu

Gly

Asn

Thr

Ile

410

Gln

Glu

Tyr

Phe

Lys

Glu

315

Gly

Gln

Lys

Thr

Tyr

395

Thr

Phe

Ser

Tyr

Leu

Lys

300

Phe

Phe

Leu

Ile

Val

380

Tyr

Val

Gln

Page 57

Gln

Gly

Lys

285

Trp

Thr

Asp

Lys

Pro

365

Lys

Met

Arg

Pro

Val

Ile

270

Asn

Gly

Ser

Pro

Asp

350

Val

Pro

Glu

Lys

Gly
430

Gly

255

Glu

Glu

Leu

Thr

Val

335

Tyr

Ala

Val

Glu

Ile

415

Gly

Trp

Val

Gln

Pro

Ser

320

Thr

Phe

Thr

Ala

Asn

400

Gly

Tyr



Cys

Tyr

Gly

465

Ser

Asp Tyr Thr Glu Val

435

Thr Trp Glu Gly Gln

450

Ser

<210>
<211>
<212>
<213>

<400>

Ala

56

239
PRT
B30

56

Met Val Ile

1

Gly

Asp

Asp

Lys

65

Arg

Phe

Lys

Cys

Asn

50

Asn

Gly

Gly

Val

Ser

35

Gly

Gly

Asp

His

Pro Pro Asn

Asn

Thr

20

Ser

Trp

Tyr

Ile

Thr

Ile

Tyr

Ser

Ala

Val

Phe

85

Gly

470

Glu

Ser

Val

Val

Leu

70

Ile

Met

Met

Arg

455

Gln

Gln

Met

Tyr

Asn

55

Ile

Trp

Phe

Leu Gln Asp

440

Tyr Tyr Leu

Ile

Ala

Asp

Phe

40

Thr

Ala

Gly

Val

Leu

Ile

Tyr

25

Ala

Glu

Glu

Lys

Asp

Gly

Ala

10

Arg

Leu

Tyr

Asn

Arg
90

Pro

Asp
475

Trp

Asn

Arg

Glu

Thr

75

Gly

His

Ile

460

Leu

Met

Gly

Ser

His

60

Asn

Ala

Pro Asp Asn

Page 58

Val Trp Val

445

Arg Thr Trp

Trp Gly Glu

Ala

Pro

Ala

45

Asp

Trp

Ser

Ile

Ser

Ser

30

Gly

Trp

Asn

Ala

Ile

Arg
15

Ser

Ala

Leu

Ala

Gly

95

His

Asn

Ile
480

Lys

Tyr

Ser

Ile

Gln

80

Ala

Cys



Asn

Gly

Gln

145

Lys

Tyr

Val

Val

Asn
225

Tyr

Tyr

130

Ser

Glu

Glu

Asn

Tyr

210

Gln

<210>
<211>
<212>
<213>

<400>

Gly
115

Asn

Asn

Leu

Ala

Ser

195

Glu

Trp

57
495
PRT
K

57

100

Tyr

Gly

Ala

Asp

Thr

180

Thr

Lys

Val

Asn

Gln

Lys

Val

165

Ile

Asp

Val

Glu

Ser

Pro

Val

150

Asn

Ser

Lys

Lys

Asp
230

Ile

Tyr

135

Asp

Thr

Glu

Glu

Gly

215

Ala

Thr

120

Val

Asn

Pro

Asp

Leu

200

Trp

Tyr

105

Val

Tyr

Lys

Leu

Tyr

185

Leu

Ala

Leu

Asn

Ala

Ser

Ser

170

Tyr

Val

Arg

Ile

Asn

Tyr

Val

155

Asn

Val

Ala

Ile

Asp
235

His

Arg

140

Val

Ser

Glu

Gly

Gly

220

Ala

Asp

125

Tyr

Ser

Asn

Ser

Thr

205

Ala

Thr

110

Glu

Ser

Lys

Met

Lys

190

Arg

Pro

Asp

Ile

Gly

Phe

Pro

175

Pro

Val

Gln

Met

Trp

Lys

Glu

160

Tyr

Asp

Arg

Ser

Met Ala Lys Thr Gln Ala Glu Ile Asn Lys Arg Leu Asp Ala Tyr Ala

1

5

10

15

Lys Gly Thr Val Asp Ser Pro Tyr Arg Val Lys Lys Ala Thr Ser Tyr

20

25
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Asp

Tyr

Leu

65

Lys

Thr

Glu

Thr

Pro

145

Ile

Ser

Ser

Glu

Pro

Tyr

50

Thr

Gln

Val

Gln

Phe

130

Thr

Pro

Ala

Lys

Gly
210

Ser

35

His

Asp

Ser

Pro

Trp

115

Thr

Lys

Val

Ser

Asn

195

Met

Phe

Ala

Asn

Tyr

Lys

100

Gly

Ile

Arg

Lys

Lys

180

His

Val

Gly

Gln

Lys

Gly

85

Lys

His

Leu

Val

Ala

165

Thr

Ile

Ile

Val

Cys

Val

70

Thr

Gly

Ile

Glu

Asp

150

Gly

Pro

Asn

His

Met

Gln

55

Arg

Gly

Trp

Gly

Gln

135

Asn

Thr

Ala

Tyr

Asn
215

Glu

40

Asp

Thr

Phe

Ile

Ile

120

Asn

Tyr

Thr

Pro

Thr

200

Asp

Ala

Leu

Trp

Lys

Ala

105

Val

Trp

Tyr

Val

Lys

185

Met

Ala

Gly

Ile

Gly

Ile

90

Val

Tyr

Asn

Gly

Lys

170

Lys

Asp

Gly

Ala

Thr

Asn

75

His

Phe

Asp

Gly

Leu

155

Lys

Lys

Lys

Arg

Ile

Asp

60

Ala

Glu

Thr

Gly

Tyr

140

Thr

Glu

Ala

Arg

Ser
220
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Asp

45

Tyr

Lys

Asn

Ser

Gly

125

Ala

His

Thr

Thr

Gly

205

Ser

Ala

Val

Asp

Lys

Gly

110

Asn

Asn

Phe

Ala

Leu

190

Lys

Gly

Asp

Leu

Gln

Pro

95

Ser

Thr

Lys

Ile

Lys

175

Lys

Lys

Gln

Gly

Trp

Ile

80

Ser

Tyr

Ser

Lys

Glu

160

Lys

Val

Pro

Gln



Tyr

225

Ile

Ala

Ser

Ala

Thr

305

Val

Met

Gln

Asn

Lys

385

Trp

Phe

Glu

Ala

Lys

Gly

Ser

290

Ala

Arg

Val

Ala

Tyr

370

Thr

Lys

Val

Asn

His

Asn

Asn

275

Asp

Glu

Leu

Leu

Ile

355

Met

Ser

Lys

Asn

Ser

Tyr

Gln

260

Phe

Ala

Lys

His

His

340

Met

Asp

Ser

Asn

Gly

Leu

Tyr

245

Ile

Arg

Gln

Phe

Met

325

Thr

Asn

Lys

Ala

Gln

405

Asn

Ala

230

Gly

Ala

Phe

Phe

Lys

310

Glu

Gly

Lys

Gly

Ser

390

Tyr

Gln

Asn

Ser

Trp

Ala

Leu

295

Glu

Phe

Phe

Leu

Thr

375

Thr

Gly

Pro

Ala

Glu

His

Gly

280

Lys

Trp

Val

Asn

Lys

360

Ser

Pro

Thr

Ile

Gly

Thr

265

Ile

Asn

Gly

Pro

Pro

345

Asp

Ser

Ala

Trp

Val

Tyr

Tyr

250

Gly

Glu

Glu

Leu

Thr

330

Val

Tyr

Ser

Thr

Tyr
410

Ala

235

Val

Asp

Val

Gln

Thr

315

Ala

Thr

Phe

Thr

Arg

395

Lys

Arg

Trp

Gly

Cys

Ala

300

Pro

Cys

Gln

Ile

Val

380

Pro

Pro

Thr Arg Ile
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Tyr

Glu

Thr

Gln

285

Val

Asn

Pro

Gly

Lys

365

Val

Val

Glu

Gly

Ala

Ala

Gly

270

Ser

Phe

Arg

His

Arg

350

Gln

Lys

Thr

Asn

Ser

Asn

Ile

255

Ala

Met

Gln

Lys

Arg

335

Pro

Ile

Asp

Gly

Ala

415

Pro

Gly

240

Asp

Asn

Ser

Phe

Thr

320

Ser

Ser

Lys

Gly

Ser

400

Thr

Phe



Leu

Tyr

Ala

465

Val

Asn

Asp

450

Tyr

Pro

<210>
<211>
<212>
<213>

<400>

Ala
435

Glu

Asn

Pro

58
281
PRT
A118

58

Met Thr Ser

1

Ala

Ser

Gln

Tyr

65

Thr

Asp

Asn

Gln

50

His

Val

Asn

Gly

35

Ala

Leu

Asp

420

Pro

Val

Gly

Asn

Tyr

Thr

20

Ile

Ala

Val

Trp

Val

Cys

Asn

Gln
485

Tyr

Lys

Glu

Asn

Gly

Gly
85

Gly

Ile

Arg

470

Ile

Tyr

Ala

Val

Val

Gln

70

Ala

Gly

Gln

455

Val

Pro

Ser

Ala

Leu

Asn

55

Ala

Tyr

Asn

440

Ala

Tyr

Gly

Arg

Ala

Ile

40

Ser

Leu

Arg

425

Leu

Gly

Cys

Val

Ser

Arg

25

Tyr

Gly

Asp

Ser

Pro

His

Pro

Ala
490

Leu

10

Lys

Glu

Ala

Phe

Asp
90

Ala

Ile

Val

475

Trp

Ala

Leu

Thr

Ser

Val

75

Lys

Gly

Trp

460

Arg

Gly

Asn

Leu

Ile

Gln

60

Met

Gly
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Ala

445

Ile

Thr

Val

Val

Asp

Arg

45

Thr

Ala

Lys

430

Thr

Gly

Cys

Phe

Asn

Trp

30

Thr

Met

Lys

Lys

Ile

Tyr

Gln

Lys
495

Lys

15

Ser

Lys

Arg

Phe
95

Val

Asn

Gly
480

Leu

Glu

Glu

Ser

Lys

80

Val



Ala

Phe

Asp

Ala

145

Asn

Tyr

Leu

Thr

Asp

225

Thr

Lys

Ala

Lys

Val

Thr

130

Asp

Lys

Gly

Ala

Tyr

210

Leu

Phe

Gly

Asn

Ala

Asp

115

Phe

Thr

Leu

Ile

Lys

195

Tyr

Tyr

Pro

Gly

Thr
275

Lys

100

Asn

Gly

Asn

Asp

Lys

180

Leu

Thr

Lys

Pro

Thr

260

Lys

Ser

Pro

Lys

Thr

Ser

165

Asn

Lys

Glu

Ser

Gly

245

Pro

Phe

Leu

His

Gly

Asn

150

Ser

Tyr

Ala

Asn

Val

230

Thr

Arg

Val

Gly

Leu

Ala

135

Ser

Phe

Ser

Gly

Pro

215

Asp

Val

Leu

Lys

Phe

Gln

120

Ser

Leu

Ala

Gly

Lys

200

Arg

Phe

Phe

Lys

Lys
280

Glu

105

Phe

Thr

Gly

Asn

Thr

185

Pro

Lys

Thr

Thr

Thr

265

Ile

Trp

Asn

Ser

Leu

Arg

170

Ala

His

Val

Thr

Ile

250

Lys

Gly

Tyr

Asn

Val

155

Lys

Thr

Thr

Lys

Lys

235

Ser

Ser

Gly

Lys

Ser

140

Asp

Lys

Gln

Pro

Thr

220

Asn

Gly

Gly
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Asp

Gly

125

Ser

Tyr

Leu

Asn

Ala

205

Leu

Gln

Met

Tyr

Trp

110

Tyr

Lys

Met

Ala

Thr

190

Ser

Val

Thr

Gly

Tyr
270

Ser

Gly

Pro

Asn

Thr

175

Thr

Lys

Gln

Gly

Lys

255

Leu

Gly

Thr

Ser

Leu

160

Ser

Leu

Asn

Cys

Gly

240

Thr

Thr



<210>
<211>
<212>
<213>

<400>

59
341
PRT
A511

59

Met Val Lys

1

Gly

Ser

Lys

Gln

65

Asn

Thr

Leu

Thr

Gly

145

Ile

Lys

Lys

Asn

50

Val

Ser

Thr

Ala

Ser

130

Gly

Ser

Leu

Ser

35

Ala

Ala

Tyr

Phe

Lys

115

Asp

Thr

Lys

Tyr

Lys

20

Thr

Phe

Asn

Ser

Lys

100

Lys

Lys

Thr

Ala

Thr

Gly

Ile

Val

Val

Tyr

85

Lys

Ala

Gly

His

Gln
165

Val

Ala

Asp

Thr

Asn

70

Ala

Asp

Gly

Ile

Gln

150

Phe

Glu

Asn

Asn

His

55

Tyr

Gln

Tyr

Ile

Lys

135

Asp

Ala

Asn

Phe

Glu

40

Phe

Val

Val

Glu

Pro

120

Ser

Pro

Ser

Lys

Val

25

Val

Val

Ser

Glu

Val

105

Ile

His

Tyr

Asp

Ile

10

Ile

Ser

Gly

Trp

Leu

90

Tyr

Thr

Lys

Ala

Leu
170

Ile

Ala

Tyr

Gly

Gly

75

Cys

Cys

Leu

Trp

Tyr

155

Ala

Ala

His

Met

Gly

60

Ala

Arg

Gln

Asp

Val

140

Leu

Lys
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Gly

Glu

Thr

45

Gly

Gly

Thr

Leu

Ser

125

Ala

Ser

Val

Leu

Thr

30

Arg

Arg

Gln

Ser

Leu

110

Gly

Asp

Ser

Ser

Pro

15

Ala

Asn

Val

Tyr

Asn

95

Val

Ser

Lys

Trp

Gly
175

Lys

Asn

Trp

Val

Ala

80

Ala

Asp

Lys

Leu

Gly

160

Gly



Gly

Pro

Met

Ala

225

Thr

Pro

Pro

Lys

Thr

305

Thr

Ala

Asn

Ser

Asn

210

Lys

Thr

Ala

Asn

Ala

290

Tyr

Asp

Val

<210>
<211>
<212>

Thr

Thr

195

Ala

Gln

Leu

Pro

Lys

275

Asn

Thr

Gln

Ile

60
289
PRT

Gly

180

Pro

Lys

Tyr

Leu

Lys

260

Gly

Ala

Ile

Phe

Lys
340

Thr

Ser

Lys

Gly

Ser

245

Pro

Asn

Ile

Gln

Gly

325

Lys

Ala

Thr

Met

Ile

230

Lys

Ser

Trp

Gly

Lys

310

Arg

Pro

Asn

Asp

215

Ala

Ile

Thr

Ser

Ala

295

Asp

Val

Ala

Leu

200

Ser

Asn

Lys

Ser

Val

280

Ile

Arg

Gln

Lys

185

Ser

Tyr

Thr

265

Tyr

Asn

Gly

Val

Pro

Lys

Tyr

Ser

Gly

250

Ala

Pro

Pro

Asn

Tyr
330

Ser

Leu

Ser

Gly

235

Ala

Lys

Thr

Thr

Gly

315

Gly

Thr

Gly

Asn

220

Thr

Pro

Lys

Asn

Lys

300

Val

Ala

Page 65

Pro

Leu

205

Arg

Ala

Lys

Ile

Lys

285

Phe

Tyr

Pro

Ala

190

Val

Asp

Ser

Pro

Tyr

270

Ala

Gly

Glu

Ser

Pro

Asp

Lys

Gln

Ser

255

Phe

Pro

Gly

Ile

Thr
335

Lys

Tyr

Leu

Asn

240

Thr

Pro

Val

Leu

Gln

320

Gly



<213>

<400>

A500

60

Met Ala Leu

1

Asn

Ile

Tyr

Lys

65

Asn

Asp

Ala

Lys

Ile

145

Gly

Ser

Ala

Lys

Arg

50

Pro

Tyr

Val

Met

Asp

130

Pro

Lys

Ser

Gly

Lys

35

Ser

Gly

Gly

Ile

Lys

115

Tyr

Ala

Val

Pro

Thr

Gly

20

Met

Thr

Ala

Val

Trp

100

Ala

Pro

Ala

Ile

Phe

Glu

Met

Ala

Ala

Ile

Ala

85

Glu

Glu

His

Thr

Asp

165

Arg

Ala

Tyr

Glu

Val

70

Val

Ser

Gly

Phe

Gln

150

Ser

Met

Trp

Lys

Glu

Gln

55

Thr

Asp

Thr

Phe

Glu

135

Asn

Ala

Tyr

Leu

Ile

Gly

40

Asn

Asn

Leu

Thr

Lys

120

Leu

Thr

Pro

Lys

Ile

Thr

25

Ile

Ala

Ala

Ser
105

Trp

Asn

Leu

Val

Glu

10

Ser

Tyr

Leu

Lys

Leu

90

Arg

Gly

Asp

Thr

Leu
170

Lys

Asp

Leu

Tyr

Gly

75

Tyr

Trp

Gly

Ala

Asn

155

Pro

Ala

Lys

Cys

Ala

60

Gly

Thr

Lys

Asp

Val

140

Ser

Lys

Gly Thr Glu
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Asn

Thr

Val

45

Gln

Gln

Asn

Lys

Trp

125

Ser

Asn

Met

Phe

Arg

Arg

30

Ala

Gly

Ser

Asp

Val

110

Lys

Gly

Arg

Asp

Leu

Lys
15

Asn

Gln

Arg

Asn

Gly

95

Val

Ser

Glu

Tyr

Phe

175

Val

Leu

Val

Gly

Thr

His

80

Lys

Ala

Phe

Lys

Glu

160

Lys

Tyr



Asp

Tyr

Gly

225

Val

Pro

Leu

Lys

His

Met

210

Arg

Trp

Asn

Trp

<210>
<211>
<212>
<213>

<400>

Asn
195

Tyr

Ile

Asn

Val

Tyr

275

61
239
PRT

180

Gln

Lys

Lys

Asn

Lys

260

Pro

Tyr

Ser

Val

Ile

245

Leu

Asn

Trp

Phe

Arg

230

Lys

Ala

Asp

Tyr

Cys

215

Ile

Leu

Trp

Gly

LambdaSal prophage

61

Met Val Ile Asn Ile Glu Gln

1

5

Gly Lys Val Thr Tyr Ser Met

20

Asp Cys Ser Ser Ser Val Tyr

35

Lys

200

Asp

Lys

Asn

Tyr

Trp
280

Ala

Asp

185

Thr Tyr

Val Val

Ser Ala

Ser Gly
250

Asn Tyr
265

Tyr Tyr

Ile

Ala

Lys

235

Lys

Arg

Thr

Asp

Lys

220

Asp

Ile

Arg

Ala

Ile Ala Trp Met

10

Tyr Arg Asn Gly

25

Phe Ala Leu Arg Ser

40
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Asp

205

Lys

Leu

Lys

Gly

Glu
285

Ala

Pro

Ala
45

190

Lys

Asp

Arg

Trp

Tyr

270

Tyr

Ser

Leu

Ala

Ile

Tyr

255

Leu

Phe

Arg

Tyr

Lys

Pro

240

Ala

Glu

Leu

Lys

Ser Ser Tyr

30

Gly Ala Ser



Asp

Lys

65

Arg

Phe

Asn

Gly

Gln

145

Lys

Tyr

Val

Val

Asn
225

Asn

50

Asn

Gly

Gly

Tyr

Tyr

130

Ser

Glu

Glu

Asn

Tyr

210

Gln

Gly

Gly

Asp

His

Gly

115

Asn

Asn

Leu

Ala

Ser

195

Glu

Trp

Trp

Tyr

Ile

Thr

100

Tyr

Gly

Ala

Asp

Thr

180

Thr

Lys

Val

Ala

Val

Phe

85

Gly

Asn

Gln

Lys

Val

165

Ile

Asp

Val

Glu

Val

Leu

70

Ile

Met

Ser

Pro

Val

150

Asn

Ser

Lys

Lys

Asp
230

Asn

55

Ile

Trp

Phe

Ile

Tyr

135

Asp

Thr

Glu

Glu

Gly

215

Ala

Thr

Ala

Gly

Val

Thr

120

Val

Asn

Pro

Asp

Leu

200

Trp

Tyr

Glu

Glu

Lys

Asp

105

Val

Tyr

Gln

Leu

Tyr

185

Leu

Ala

Leu

Tyr

Asn

Arg

90

Pro

Asn

Ala

Ser

Ser

170

Tyr

Val

Arg

Ile

Glu

Thr

75

Gly

Asp

Asn

Tyr

Val

155

Asn

Val

Ala

Ile

Asp
235

His

60

Asn

Ala

Asn

His

Arg

140

Val

Ser

Glu

Gly

Gly

220

Ala
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Asp

Trp

Ser

Ile

Asp

125

Tyr

Ser

Asn

Ser

Thr

205

Ala

Thr

Trp

Asn

Ala

Ile

110

Glu

Ala

Lys

Met

Lys

190

Arg

Pro

Asp

Leu

Ala

Gly

95

His

Ile

Arg

Phe

Pro

175

Pro

Val

Gln

Met

Ile

Gln

80

Ala

Cys

Trp

Lys

Glu

160

Tyr

Asp

Arg

Ser



<210>
<211>
<212>
<213>

<400>

62
468
PRT

LambdaSa2 prophage

62

Met Glu Ile

1

Gly

Asp

Ser

Lys

65

Arg

Gly

Asn

Ala

Ala

145

Ala

Lys

Cys

Ala

50

Asn

Gly

Gly

Trp

Ala

130

Ser

Gly

Val

Ser

35

Gly

Gly

Asp

His

Ala

115

Ser

Thr

Asn

Asn

Ser

20

Ser

Trp

Tyr

Ile

Val

100

Asn

Gly

Gln

Tyr

Thr

Tyr

Ser

Ala

Glu

Ala

85

Val

Asn

Trp

Gly

Gly
165

Glu

Ser

Val

Val

Leu

70

Ile

Met

Gly

Met

Lys

150

Asn

Ile

Met

Tyr

Asn

55

Ile

Trp

Phe

Ile

Tyr

135

Ser

Gly

Ala

Asp

Tyr

40

Thr

Ala

Gly

Ile

Thr

120

Cys

Leu

Glu

Ile

Tyr

25

Ala

Glu

Glu

Met

Asp

105

Val

Tyr

Asp

Ala

Ala

10

Arg

Leu

Tyr

Asn

Arg

90

Pro

Asn

Val

Thr

Arg
170

Trp

Asp

Arg

Met

Val

75

Gly

Glu

Asn

Tyr

Leu

155

Lys

Met

Gly

Ser

His

60

Asp

His

Asn

Tyr

Arg

140

Val

Ala
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Ser

Pro

Ala

45

Asp

Trp

Ser

Ile

Asn

125

Leu

Lys

Val

Ala

Asn

30

Gly

Trp

Asn

Ser

Ile

110

Gln

Lys

Glu

Leu

Arg

15

Ser

Ala

Leu

Ala

Gly

95

His

Thr

Ser

Thr

Gly
175

Gln

Tyr

Ser

Ile

Val

80

Ala

Cys

Ala

Gly

Leu

160

Asn



Gln

Gln

Gly

Val

225

Phe

Thr

Ser

Gly

Leu

305

Asn

Gly

His

Tyr

Lys

Asn

210

Gln

Lys

Glu

Phe

Asn

290

His

Asn

Val

Tyr

Glu

Thr

195

Gly

Lys

Ala

Leu

Asn

275

Cys

Tyr

Trp

Thr

Met
355

Ala

180

Val

Glu

Arg

Gln

Thr

260

Gly

Lys

Glu

Gly

Val

340

His

Val

Asp

Ala

Val

Glu

245

Gly

Thr

Lys

Gly

Gly

325

Thr

Tyr

Met

Gln

Arg

Thr

230

Val

Gln

Ile

His

Leu

310

Met

Gln

Ala

Ser

Leu

Lys

215

Glu

Asn

Ala

Leu

Asp

295

Trp

Thr

Gly

Ser

Val

Val

200

Lys

Leu

Lys

Thr

Lys

280

Ile

Gly

Trp

Ser

Val
360

Ile

185

Gln

Ser

Leu

Pro

Ala

265

Lys

Leu

Thr

Thr

Ala

345

Asp

Asn

Glu

Leu
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Leu

Ile

Lys

Tyr

155

Cys

Ile

Asn

Asp

Cys

Asn

60

Asp

Val

Gly

Pro

Asn

140

Phe

Gln

Ala
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Gly

Gly

Thr

45

Gly

Val

Ala

Gln

Tyr

125

Ala

Ile

Gln

Trp

Asn

Tyr

30

Asn

Ile

Ala

Ile

Asn

110

Ser

Val

Asp

Ala

Leu
190

Ala

15

Ala

Thr

Leu

Ile

Phe

95

Gln

Ala

Thr

Val

Gly

175

Ser

Tyr

Asp

Gly

Asn

Phe

80

Asp

Gly

Thr

Val

Ser

160

Thr

Asp



Arg

Phe

Leu

225

Asp

Val

Tyr

Ile

Tyr

305

Gly

Asp

Pro

Thr

His

Gly

210

Phe

Tyr

Ile

Tyr

Ile

290

Glu

Val

Lys

Lys

Asn
370

Gln

195

Arg

Leu

Glu

Ala

Ser

275

Ala

Val

Arg

Asn

Val

355

Thr

Gln

Phe

Ser

Asp

Phe

260

Tyr

Lys

Arg

Trp

Ile

340

Asp

Lys

Gln

Gly

Asn

Ser

245

Met

Lys

Tyr

Thr

Trp

325

Val

Lys

Leu

Ala

Gly

Leu

230

Ala

Asp

Pro

Pro

Glu

310

Gln

Leu

Pro

Asp

Asn

Asp

215

Pro

Ser

Lys

Phe

Asn

295

Pro

Phe

Leu

Gln

Asn
375

Thr

200

Ser

Ser

Ala

Ile

Thr

280

Ser

Leu

Thr

Ala

Glu

360

Ser

Ser

Ala

Lys

Asp

Ala

265

Leu

Ile

Trp

Ser

Asp

345

Leu

Asn

Asp

Leu

Lys

Lys

250

Ser

Asn

Trp

Glu

Val

330

Asp

Thr

Val

Pro

Ala

Val

235

Gln

Ala

Asn

Ile

Phe

315

Gly

Ser

Phe

Pro

Ile

Gln

220

Ser

Ala

Gly

Ile

Ala

300

Phe

Val

Ser

Tyr

Tyr
380
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Gly

205

Arg

Tyr

Asn

Tyr

Asp

285

Gly

Pro

Ala

Lys

Gln

365

Tyr

Tyr

Glu

Leu

Thr

Lys

270

Tyr

Tyr

Ser

Gly

Met

350

Lys

Glu

Tyr

Ala

Val

Asn

255

Pro

Gln

Pro

Met

Gly

335

Asp

Leu

Ala

His

Asp

Ile

240

Ala

Ile

Lys

Asp

Asp

320

Leu

Ile

Ala

Thr



Leu Ser Thr Asp Tyr

385

Asp Lys Glu

Phe

Ile
405

Val Asn Gly Trp Ser

420

Glu Asp Ser Tyr Leu

<210>
<211>
<212>
<213>

<400>

435

68
334
PRT

(Phi)FWLLm3

68

Met Val Lys

1

Gly

Ser

Gln

Gln

65

Asn

Thr

Lys

Lys

Asn

50

Val

Ser

Thr

Leu

Ser

35

Ala

Ala

Tyr

Phe

Tyr

Lys

20

Thr

Phe

Asn

Ser

Lys
100

Thr

Gly

Ile

Val

Val

Tyr

85

Lys

Tyr

390

Lys

Arg

Val

Val

Ala

Asp

Thr

Asn

70

Ala

Asp

Val

Ala

Ile

Asn

Glu

Asn

Asn

His

55

Tyr

Gln

Tyr

Glu

Gly

Asn

Ala
440

Asn

Phe

Glu

40

Phe

Val

Val

Glu

Ser

Thr

His

425

Thr

Lys

Val

25

Val

Val

Ser

Glu

Val
105

Lys

Arg

410

Pro

Asp

Ile

10

Ile

Ser

Gly

Trp

Leu
90

Pro Asn Ala

395

Val

Glu

Met

Ile

Ala

Tyr

Gly

Gly

75

Cys

Arg

Ser

Ala

His

Met

Gly

60

Ala

Arg

Tyr Cys Gln
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Val

Ala

Gly

Glu

Thr

45

Gly

Gly

Thr

Leu

Ser

Tyr

Gln
430

Leu

Thr

30

Arg

Arg

Gln

Ser

Leu
110

Ser

Glu
415

Trp

Pro

15

Ala

Asn

Val

Tyr

Asn

95

Val

Ala
400

Lys

Val

Lys

Asn

Trp

Val

Ala

80

Ala

Asp



Leu

Thr

Gly

145

Ile

Gly

Leu

Ser

Asn

225

Lys

Ser

Val

Ile

Ala

Ser

130

Gly

Ser

Asn

Asp

Ser

210

Tyr

Gly

Thr

Tyr

Asn
290

Lys

115

Asp

Thr

Lys

Thr

Lys

195

Tyr

Ser

Gly

Ala

Pro

275

Pro

Lys

Lys

Thr

Ala

Gly

180

Leu

Ser

Gly

Ala

Lys

260

Thr

Thr

Ala

Gly

His

Gln

165

Thr

Gly

Asn

Thr

Pro

245

Lys

Asn

Lys

Gly

Ile

Gln

150

Phe

Ala

Leu

Arg

Ala

230

Lys

Ile

Lys

Phe

Ile

Lys

135

Asp

Ala

Pro

Val

Ala

215

Ser

Pro

Tyr

Ala

Gly
295

Pro

120

Ser

Pro

Ser

Ala

Asp

200

Lys

Gln

Ser

Phe

Pro

280

Gly

Ile

His

Tyr

Asp

Lys

185

Tyr

Leu

Asn

Thr

Pro

265

Val

Leu

Thr

Lys

Ala

Leu

170

Pro

Met

Ala

Thr

Pro

250

Pro

Lys

Thr

Leu

Trp

Tyr

155

Ala

Ser

Asn

Lys

Thr

235

Ala

Asn

Ala

Tyr

Asp

Val

140

Leu

Lys

Thr

Ala

Gln

220

Leu

Pro

Lys

Asn

Thr
300
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Ser

125

Ala

Ser

Val

Pro

Lys

205

Tyr

Leu

Lys

Gly

Ala

285

Ile

Gly

Asp

Ser

Ser

Ser

190

Lys

Gly

Ser

Pro

Asn

270

Ile

Gln

Ser

Lys

Trp

Gly

175

Thr

Met

Ile

Lys

Ser

255

Trp

Lys

Lys

Leu

Gly

160

Gly

Asn

Asp

Ala

Ile

240

Thr

Ser

Ala

Asp



Arg Gly Asn Gly Val Tyr Glu Ile Gln Thr Asp Gln Phe Gly Arg Val

305

310

315

Gln Val Tyr Gly Ala Pro Ser Thr Gly Ala Val Ile Lys Lys

<210>
<211>
<212>
<213>

<400>

325
69

1278

PRT
(Phi)BPS13
69

Met Ala Lys Arg Glu

1

Lys

Gln

Lys

Tyr

65

Lys

Lys

Leu

Asn

Ala

Lys

Glu

50

Gln

Val

Thr

Lys

His

Ala Lys Ser
20

Leu Asn Lys
35

Met Leu Ala

Lys Met Gln

Ser Arg Lys
85

Ser Val Gln
100

Asn Met Glu
115

Arg Lys Ala

Lys

Ile

Glu

Thr

Arg

70

Glu

Gly

Arg

Met

Tyr

Lys

Ile

Leu

55

Ile

Phe

Gly

Gln

Val

Ile

Ser

Asp

40

Lys

Leu

Asn

Lys

Ile

120

Asp

Phe

Leu

25

Ala

Ala

Lys

Asp

Val

105

Asn

Arg

330

Asp Val
10

Glu Ala

Thr Gly

Ala Lys

Asp Leu

75

Ser Lys

90

Thr Asp

Ser Val

Gly Gln

Glu

Glu

Gly

Glu

60

Ser

Val

Ser

Asn

Gln
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Ala

Leu

Asp

45

Val

Lys

Ile

Phe

Lys

125

Tyr

Glu

Ser

30

Arg

Asn

Tyr

Asn

Gly

110

Gln

Thr

Val

15

Lys

Thr

Ala

Ser

Asn

95

Gln

Phe

Pro

320

Gly

Leu

Glu

Glu

Gly

80

Ala

Met

Asp

His



Leu

145

Met

Lys

Leu

Leu

Ser

225

Leu

Thr

Thr

Gly

Asp

305

Ala

130

Lys

Gly

Phe

Tyr

Ser

210

Asn

Lys

Gly

Ala

Ile

290

Glu

Gln

Thr

Arg

Leu

Gln

195

Arg

Phe

Thr

Ile

Arg

275

Asp

Thr

Val

Asn

Asn

Asn

180

Leu

Arg

Thr

Ala

Ser

260

Glu

Ala

Thr

Ser

Arg

Lys

165

Gly

Lys

Ala

Gly

Asn

245

Lys

Gly

Glu

Ser

Val
325

Lys

150

Ser

Gln

Glu

Ser

Asp

230

Arg

Glu

Glu

Leu

Asn

310

Lys

135

Asp

Thr

Asn

Ile

Ala

215

Arg

Glu

Leu

Glu

Thr

295

Met

Pro

Ser

Thr

Glu

Ser

200

Ser

Arg

Arg

Asp

Arg

280

Ala

Glu

Glu

Gln

Gln

Ala

185

Lys

Gly

Thr

Val

Arg

265

Lys

Arg

Lys

Arg

Gly

Asp

170

Thr

Leu

Tyr

Val

Leu

250

Leu

Lys

Lys

Phe

Asn

155

Met

Thr

Asn

Met

Gln

235

Glu

Asn

Leu

Lys

Asn
315

140

Ser

Glu

Gly

Arg

Ser

220

Gln

Leu

Ser

Met

Leu

300

Gln

Gly Thr Met

330
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Asn

Lys

Leu

Arg

205

Phe

Thr

Ser

Lys

Arg

285

Asn

Ser

Arg

Pro

Ala

Asn

190

Ser

Gln

Tyr

Gly

Lys

270

Gln

Ser

Leu

Gly

Ser

Val

175

Gln

Glu

Gln

Gly

Gln

255

Gly

Leu

Ser

Val

Met
335

Met

160

Asp

Ala

Ser

Tyr

Gly

240

Ala

Leu

Glu

Leu

Asp

320

Met



Tyr

Ala

Met

Ala

385

Asn

Tyr

Thr

Glu

Gly

465

Gln

Gly

Met

Glu

Thr

Arg

370

Asn

His

Leu

Thr

Val

450

Asn

Ser

Ile

Met

Arg

Ile

355

Pro

Trp

Leu

Ser

Gly

435

Lys

Gln

Gly

Leu

Arg
515

Ala

340

Gly

Asp

Arg

Gly

Ala

420

Gln

Asp

Thr

Ala

Ser

500

Thr

Pro

Lys

Glu

Pro

Phe

405

Asn

Ala

Phe

Lys

Val

485

Ser

Val

Ala

Leu

Met

Asn

390

Thr

Gly

Thr

Phe

Gln

470

Gly

Met

Gly

Ile

Tyr

Tyr

375

Arg

Gly

Tyr

Phe

Asn

455

Phe

Arg

Ser

Leu

Ala

Ser

360

Val

Thr

Gln

His

Ala

440

Thr

Gln

Glu

Gln

Gln
520

Leu

345

Glu

Gly

Ala

Glu

Gly

425

Arg

Ala

Asn

Lys

Asn

505

Ser

Ala

Gly

Gln

Thr

Met

410

Ala

Ala

Tyr

Ala

Asp

490

Arg

Ala

Ile

Gly

Gln

Met

395

Met

Glu

Thr

Arg

Phe

475

Gln

Thr

Ile

Gly

Asn

Thr

380

Arg

Glu

Asp

Gly

Ser

460

Leu

Leu

Val

Ser
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Gly

His

365

Gly

Ser

Phe

Met

Leu

445

Gly

Gly

Lys

Ser

Ser
525

Ala

350

Ser

Ala

Gly

Gln

Lys

430

Gly

Gly

Ala

Ala

Asn

510

Ser

Ile

Lys

Val

Leu

Ser

415

Ala

Ser

Ile

Met

Leu

495

Gln

Gly

Thr

Ala

Gly

Gly

400

Asn

Ala

Asp

Asp

Lys

480

Asn

Asp

Val



Ala

Asn

545

Gly

Lys

Ile

Glu

Asp

625

Lys

Ile

Ile

Asn

Leu
705

Ser

530

Gly

Gln

Gln

Asp

Val

610

Gln

Glu

Glu

Asp

Asp

690

Pro

Leu

Ile

Gly

Met

Ala

595

Leu

Ala

Asn

Ser

Asn

675

Met

Ala

Gln

Arg

Thr

Glu

580

Ser

Ala

Arg

Ile

Ala

660

Ser

Gly

Pro

Gly

Glu

Lys

565

Lys

Lys

Thr

Gly

Asp

645

Lys

Ser

Ser

Leu

Thr

Gly

550

Tyr

Gly

Ala

Leu

Leu

630

Lys

Arg

Glu

Lys

Tyr
710

Lys

535

Phe

Gln

Ile

Ser

Ala

615

Ile

Val

Asp

Ala

Leu

695

Thr

Gly

Asn

Gly

Ser

Ala

600

Ser

Asp

Met

Lys

Ala

680

Arg

Ala

Gly

Asp

Met

Asp

585

Gly

Lys

Leu

Lys

Ala

665

Thr

Gln

Ile

Ala

Pro

Gly

570

Pro

Gln

Met

Gln

Glu

650

Tyr

Ala

Ala

Ala

Leu

Gln

555

Gly

Asp

Asp

Gly

Pro

635

Gly

Ser

Lys

Asn

Ala
715

Met

540

Met

Arg

Asn

Pro

Val

620

Ser

Leu

Glu

Gln

Ala

700

Val
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Glu

Arg

Ala

Leu

Ala

605

Asn

Gly

Lys

Ser

Ala

685

Ala

Val

Gln

Val

Ala

Asn

590

Glu

Met

Lys

Glu

Lys

670

Thr

Leu

Ala

Leu

Leu

Leu

575

Thr

Gln

Ser

Leu

Gly

655

Ala

Glu

Gly

Phe

Asp

Phe

560

Arg

Leu

Ala

Ser

Thr

640

Ser

Ser

Leu

Gly

Thr
720



Ala

Lys

Lys

Thr

Ala

785

Ala

Lys

Ser

Ser

Gly

865

Gly

Glu

Ala

Ala

Gly

Gly

Gly

770

Gly

Ala

Gly

Glu

Ala

850

Ala

Ile

Thr

Ala

Val

Gly

Gly

755

Ala

Glu

Ala

Ala

Ile

835

Val

Ile

Ala

Ile

Asp

Ala

Met

740

Gly

Gly

Val

Gly

Gly

820

Met

Gly

Ala

Gly

Gly

900

Lys

Gly

725

Ala

Thr

Ala

Gly

Gly

805

Lys

Gln

Gly

Gly

Gly

885

Gly

Ala

Ser

Ser

Gly

Ala

Ala

790

Ser

Leu

Ala

Ile

Ser

870

Ile

Trp

Lys

Ala

Lys

Gly

Ala

775

Gly

Lys

Met

Pro

Gly

855

Phe

Ala

Phe

Ala

Leu

Tyr

Gly

760

Gly

Val

Leu

Leu

Glu

840

Gly

Leu

Gly

Asp

Asp

Met

Gly

745

Gly

Ala

Ala

Ala

Pro

825

Glu

Gly

Gly

Gly

Ser

905

Ala

Phe

730

Gly

Gly

Gly

Ala

Gly

810

Leu

Ala

Ile

Pro

Phe

890

Gly

Lys

Lys

Ala

Gly

Gly

795

Val

Gly

Lys

Ala

Ile

875

Ala

Pro

Gly

Gly

Gly

Val

780

Gly

Gly

Ile

Gly

Gly

860

Gly

Gly

Lys

Ser Ala Ala
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Ala

Gly

Gly

765

Gly

Ala

Lys

Leu

Ser

845

Gly

Thr

Ser

Glu

Ala

Ser

Lys

750

Ala

Ala

Ala

Gly

Met

830

Ala

Ala

Ala

Ser

Asp

910

Leu

Trp

735

Gly

Ala

Ala

Ala

Phe

815

Gly

Ile

Ala

Val

Leu

895

Ala

Ala

Leu

Gly

Ala

Ala

Gly

800

Met

Ala

Gly

Thr

Gly

880

Gly

Ser

Ala



915 920 925

Ala Ala Gly Thr Ser Gly Ala Val Gly Ser Ser Ala Leu Gln Ser Gln
930 935 940

Met Ala Gln Gly Ile Thr Gly Ala Pro Asn Met Ser Gln Val Gly Ser
945 950 955 960

Met Ala Ser Ala Leu Gly Ile Ser Ser Gly Ala Met Ala Ser Ala Leu
965 970 975

Gly Ile Ser Ser Gly Gln Glu Asn Gln Ile Gln Thr Met Thr Asp Lys
980 985 990

Glu Asn Thr Asn Thr Lys Lys Ala Asn Glu Ala Lys Lys Gly Asp Asn
995 1000 1005

Leu Ser Tyr Glu Arg Glu Asn Ile Ser Met Tyr Glu Arg Val Leu
1010 1015 1020

Thr Arg Ala Glu Gln Ile Leu Ala Gln Ala Arg Ala Gln Asn Gly
1025 1030 1035

Ile Met Gly Vval Gly Gly Gly Gly Thr Ala Gly Ala Gly Gly Gly
1040 1045 1050

Ile Asn Gly Phe Thr Gly Gly Gly Lys Leu Gln Phe Leu Ala Ala
1055 1060 1065

Gly GIn Lys Trp Ser Ser Ser Asn Leu Gln Gln His Asp Leu Gly
1070 1075 1080

Phe Thr Asp Gln Asn Leu Thr Ala Glu Asp Leu Asp Lys Trp Ile
1085 1090 1095

Asp Ser Lys Ala Pro Gln Gly Ser Met Met Arg Gly Met Gly Ala
1100 1105 1110
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Thr

Leu

Ile

Asp

Ser

Glu

Ala

Ser

Thr

Asp

Ile

<210>
<211>
<212>

Phe
1115

Ile
1130

Ala
1145

Ser
1160

Ala
1175

Lys
1190

Ala
1205

Ile
1220

Ala
1235

Lys
1250

Gly
1265

70
495
PRT

Leu

Ala

Arg

Pro

Ala

Tyr

Gly

Met

Thr

Leu

Ser

Lys

His

Asp

Tyr

Glu

Tyr

Tyr

Ala

Ile

Lys

Leu

Ala

Ala

Lys

Ser

Arg

Gly

Ala

Gly

Asn

Asn

Leu

Gly

Ala

Gly

Ser

Gly

Lys

Thr

Ala

Val

Ser

Gly

Gln
1120

Glu
1135

Asn
1150

Ala
1165

Ile
1180

Gly
1195

Asn
1210

Pro
1225

Asn
1240

Ser
1255

Phe
1270

Glu

Glu

Phe

Tyr

Met

Asn

Ala

Thr

Val

Asp

Tyr

Tyr

Ser

Phe

Glu

Gly

Thr

Ser

Gly

Lys

Met

Ser

Gly

Gly

Gly

Phe

Thr

Trp

Ser

Gly

Lys

Arg

Leu

Trp

Ile

Lys

Ala

Leu

Ala

Gly

Asp

Lys

Glu
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Asp
1125

Gly
1140

Gly
1155

Asp
1170

Lys
1185

Asp
1200

Pro
1215

Ser
1230

Glu
1245

Ala
1260

Met
1275

Pro

Thr

Ala

Gly

Trp

Lys

Asn

Gly

Lys

Gly

Thr

Arg

Ser

Phe

Thr

Ile

Met

Ile

Asn

Val

Lys

Ile

Tyr

Lys

Asp

Gly

Ser

Lys

Ala

Val

Ser

Asp

Ala



<213>

<400>

70

Met Ala Lys

1

Lys

Asp

Tyr

Leu

65

Lys

Thr

Gln

Thr

Pro

145

Ile

Ser

Gly

Pro

Tyr

50

Thr

Gln

Val

Gln

Phe

130

Thr

Pro

Ala

Thr

Ser

35

His

Asp

Ser

Pro

Trp

115

Thr

Lys

Val

Ser

(Phi)GH15

Thr

Val

20

Phe

Ala

Asn

Tyr

Lys

100

Gly

Ile

Arg

Lys

Lys

Gln

Asp

Gly

Gln

Lys

Gly

85

Lys

His

Leu

Val

Ala

165

Thr

Ala

Ser

Val

Cys

Val

70

Thr

Gly

Ile

Glu

Asp

150

Gly

Pro

Glu

Pro

Met

Gln

55

Arg

Gly

Trp

Gly

Gln

135

Asn

Thr

Ala

Ile

Tyr

Glu

40

Asp

Thr

Phe

Ile

Ile

120

Asn

Tyr

Thr

Pro

Asn

Arg

25

Ala

Leu

Trp

Lys

Ala

105

Val

Trp

Tyr

Val

Lys

Lys

10

Ile

Gly

Ile

Gly

Ile

90

Val

Tyr

Asn

Gly

Lys
170

Arg

Lys

Ala

Thr

Asn

75

His

Phe

Asp

Gly

Leu

155

Lys

Leu

Lys

Ile

Asp

60

Ala

Glu

Thr

Gly

Tyr

140

Thr

Glu

Lys Lys Ala
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Asp

Ala

Asp

45

Tyr

Lys

Asn

Ser
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Trp
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Asn

Val

Ala

Tyr

220

Tyr

Tyr Asp Thr
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Val

Ala

Lys

Ile

230

His

Asp

Thr

Val

Trp

His

135

Glu

Pro

Val

Asn

Pro

215

Asp

Phe

Ser

Arg

Val

Asn

120

Ser

Pro

Glu

Thr

Arg

200

Asn

Val

Phe

Ile

Thr
280

Gly

105

Asn

Tyr

Lys

Pro

Lys

185

Phe

Lys

Tyr

Val

Asn

265

Ala

Pro

Ser

Phe

Pro

Ser

170

Ile

Val

Ile

Arg

Asp

250

Gly

Leu

Ser

Asn

Gly

Thr

155

Lys

Leu

His

Val

Tyr

235

Arg

Tyr

Ser

Thr

Ser

Val

140

Pro

Lys

Phe

Tyr

Ile

220

Arg

Leu

His

Asp
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Lys

Tyr

125

Thr

Pro

Pro

Thr

Ile

205

Lys

Asp

Asn

Asp

Asn
285

Ser

110

Val

His

Ala

Glu

Thr

190

Thr

Asn

Glu

Val

Ser

270

Phe

Tyr

Gly

Phe

Gln

Ser

175

Ala

Lys

Thr

Leu

Trp

255

Val

Lys

Phe

Ser

Val

Asn

160

Asn

His

Ser

Asn

Asp

240

Ala

Val

Met



Asn

Asn

305

Arg

Phe

Phe

Glu

Pro

385

Lys

Ile

Trp

Lys

Gln

465

Lys

Glu

290

Lys

Thr

Thr

Asn

Arg

370

Ser

Ile

Gln

Tyr

Ile

450

Tyr

Gly

Ile

Lys

Phe

Ser

Asp

355

Ile

Glu

Asp

Tyr

Asn

435

Phe

Gln

Thr

Glu

Met

Lys

Lys

340

Lys

Arg

Leu

Arg

Lys

420

Ala

Asn

Gly

Leu

Cys

Ser

Leu

325

Asp

Asp

Ile

Lys

Val

405

Leu

Ser

Asn

Ile

Ala

Leu

Ala

310

His

Tyr

Lys

Arg

Pro

390

Ile

Asn

Val

Asn

Pro

470

Asn

Ser

295

Ser

Thr

Gln

Leu

Thr

375

Arg

Asn

Pro

Asn

Val

455

Val

Gln

Leu

Asn

Gly

Lys

Leu

360

Ile

Asn

Asn

Lys

Gln

440

Gln

Asp

Gly

Ala

Ile

Lys

Ala

345

Asn

Val

Asn

Tyr

Pro

425

Ile

Val

Lys

His

Glu

Ile

Asp

330

Val

Asn

Lys

Ile

Thr

410

Gln

Lys

Tyr

Leu

Ser

Val

315

Ser

Asn

Lys

Glu

Arg

395

Leu

Thr

Ser

Gln

Asn
475

Ile

300

Asp

Leu

Glu

Pro

Asn

380

Lys

Ser

Ala

Phe

460

Lys

Ala Phe Ala

Page 105

Leu

Asn

Lys

Leu

Lys

365

Thr

Lys

Gln

Asn

Met

445

Leu

Leu

Asp

Lys

Lys

Ser

Ile

350

Asp

Lys

Gln

Ala

Gly

430

Asp

Lys

Leu

Gly

Ala

Ala

Ser

335

Lys

Val

Phe

Asp

Leu

415

Val

Thr

Leu

Val

Cys

Asn

Trp

320

Ser

Leu

Val

Val

Ser

400

Asn

Ser

Thr

Asn

Gly

480

Lys



Lys

Ser

Asn

Ala

545

Gly

Thr

Tyr

Ala

Gln
625

Tyr

Ala

Tyr

530

Phe

Gly

Leu

Ala

Met

610

Tyr

<210>
<211>
<212>
<213>

<400>

Asn Ile
500

Asn Gly
515

Phe Gly

Ala Arg

Ala Glu

Tyr Arg
580

Thr Asp
595

Tyr Lys

Lys Lys

78
291
PRT
(Phi)P35

78

485

Asn

Thr

Ile

Ser

Phe

565

Met

Ile

Glu

Glu

Ser

Gly

His

550

Val

Arg

Ser

Ile

Ile

Phe

Ala

535

Gly

Gly

Trp

Trp

Gly
615

Tyr

Phe

520

Phe

Trp

Lys

Asn

Ala

600

Leu

Leu

505

Ala

Asp

Thr

Gly

Pro

585

Lys

Thr

490

Ile

Ser

Asn

Ser

Tyr

570

Gln

Val

Gly

Ala

Gly

Asn

Pro

555

Phe

Lys

Gln

Asp

His

Lys

Pro

540

Thr

Asn

Pro

Ala

Tyr
620

Arg

Thr

525

Asn

Lys

Val

Gly

Gln

605

Phe

Phe

510

Gly

Asn

Ala

Gly

Thr

590

Met

Ile

495

Leu

Val

Ala

Ile

Gln

575

His

Ile

Tyr

Glu

Tyr

Met

Ile

560

Asn

Gln

Ser

Asp

Met Ala Arg Lys Phe Thr Lys Ala Glu Leu Val Ala Lys Ala Glu Lys

1

5

10
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15



Lys

Val

Gly

Thr

65

His

Gly

Lys

Leu

Lys

145

Ile

Lys

His

Val

Lys

Tyr

50

Lys

Asn

Lys

Arg

Pro

130

Val

Lys

Ser

Asn

Gly

Glu

35

Arg

Pro

Phe

Ile

Arg

115

His

Asp

Asp

Val

Ser
195

Gly

20

Ala

Ser

Gly

Gly

Asp

100

Gly

Phe

Thr

Val

Arg

180

His

Leu

Tyr

Ile

Asn

Val

85

Ser

Phe

Glu

Ser

Gly

165

Gln

Trp

Lys

Asp

Ala

Ile

70

Ala

Trp

Lys

Ala

Glu

150

Tyr

Trp

Tyr

Pro

Arg

Glu

55

Val

Val

Gln

Trp

Cys

135

Trp

Phe

Lys

Thr

Asp

Tyr

40

Gln

Thr

Asp

Pro

Gly

120

Asp

Lys

Gln

His

Gly
200

Val

25

Gly

Asn

Asn

Phe

Ser

105

Gly

Trp

Lys

Asp

Gly

185

Val

Lys

Ile

Gly

Ala

Ala

90

Ala

Asp

Tyr

Lys

Lys

170

Thr

Val

Lys

Gly

Leu

Lys

75

Ile

Thr

Trp

Arg

Glu

155

Pro

Lys

Lys

Ala

Ile

Tyr

60

Gly

Asp

Ile

Lys

Gly

140

Asn

Gln

Val

Asp
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Val

Ile

45

Ala

Gly

Leu

Val

Ser

125

Glu

Ile

Phe

Lys

Gly
205

Leu

30

Val

Gln

Gln

Ile

Asn

110

Phe

Arg

Asn

Leu

Leu

190

Asn

Ser

Ser

Gly

Ser

Asp

95

Met

Thr

Lys

Ile

Asn

175

Thr

Lys

Ala

Gln

Arg

Asn

80

Asp

Met

Asp

Tyr

Val

160

Ser

Lys

Ser



Val

Ser

225

Asp

Phe

Phe

Ile

Arg

210

Asp

Asn

Lys

Ala

Lys
290

<210>
<211>
<212>
<213>

<400>

Gly

Gly

Lys

Gly

Ser

275

Lys

79
342
PRT

Tyr Ile

Ser Val

Lys Leu
245

Ile Thr
260

Arg Lys

(Phi)CP-7

79

Met Val Lys

1

Tyr Asp Ile

Ile Lys Val

35

Gln Val Ser

50

Gly Gly Asn

65

Lys Asn
5

Ser Gly

20

Ser Glu

Gln Ser

Glu Glu

Tyr

Asn

230

Asn

His

Lys

Asp

Ile

Ser

Asn

Glu
70

His

215

Ala

Gly

Pro

Thr

Leu

Leu

Thr

Pro

55

Ala

Ser

Thr

Gly

Ala

Phe
280

Phe

Glu

Ser

40

Ile

Glu

Met

Ile

Asp

Ser

265

Tyr

Val

Glu

25

Tyr

Gly

Ala

Ala

Asn

Phe

250

Asp

Ile

Asp

10

Ala

Leu

Phe

Glu

Lys

Ala

235

Ile

Gly

Pro

Val

Gly

Asn

Tyr

Ala
75

Val

220

His

Asn

Phe

Arg

Ala

Thr

Pro

His

60

Arg
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Thr

Ala

Leu

Tyr

Tyr
285

Ser

Thr

Cys

45

Phe

Tyr

Ser

Phe

Lys

Pro

270

Met

His

Asn

30

Leu

Ala

Phe

Lys

Cys

Arg

255

Leu

Phe

Gln

15

Thr

Ser

Trp

Leu

Asn

Trp

240

Gly

Tyr

Asp

Gly

Ile

Ala

Phe

Asp
80



Asn

Ala

Gln

Pro

Pro

145

Asn

Ser

Glu

Ala

Asp

225

Val

Ala

Val

Ser

Ile

Phe

130

Asn

Phe

Ser

Asp

Asn

210

Ser

Asn

Asn

Pro

Ala

Ile

115

Thr

Ser

Glu

Asn

Asn

195

Glu

Leu

Glu

Glu

Thr

Ser

100

Ala

Leu

Leu

Tyr

Pro

180

Ile

Val

Ala

Ile

Val
260

Gln

85

Val

Glu

Asp

Trp

Phe

165

Phe

Asn

Ile

Asn

Leu

245

Ile

Val

Gln

Ala

Asn

Ile

150

Pro

Asp

Asn

Gln

Ala

230

Asn

Gln

Lys

Arg

Gly

Val

135

Ala

Ser

Lys

Glu

Gly

215

Gly

Ala

Gly

Tyr

Asn

Tyr

120

Asp

Gly

Met

Asn

Asn

200

Leu

Tyr

Arg

Leu

Leu

Thr

105

Thr

Tyr

Tyr

Asp

Ile

185

Thr

Trp

Asp

Glu

Trp
265

Val

90

Thr

Pro

Gln

Gly

Gly

170

Val

Leu

Gly

Pro

Ile

250

Gly

Leu

Ala

Ile

Gln

Leu

155

Ile

Leu

Lys

Asn

Gln

235

Ala

Asn

Asp

Tyr

Ile

140

Asn

Arg

Leu

Ser

Gly

220

Ala

Asp

Gly
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Tyr

Leu

Tyr

125

Leu

Asp

Trp

Asp

Leu

205

Gln

Val

Leu

Gln

Glu

Arg

110

Ser

Ala

Gly

Trp

Asp

190

Thr

Glu

Gln

Thr

Glu
270

Asp

95

Phe

Tyr

Gln

Thr

Gln

175

Glu

Thr

Arg

Asp

Thr

255

Arg

His

Met

Lys

Phe

Ala

160

Tyr

Lys

Val

Tyr

Lys

240

Val

Tyr



Asp

Val

Ala

305

Asp

Val

Ser

Asn

290

Asn

Ser

Asn

<210>
<211>
<212>
<213>

<400>

Leu

275

Glu

Glu

Leu

Glu

80
328
PRT

Ala

Ile

Val

Ala

Leu
340

Asn

Leu

Ile

Asn

325

Leu

(Phi)EFAP-1

80

Met Lys Leu

1

Leu

Asn

Ile

Ala

65

Val

Phe

Leu

Ile

50

Thr

Gly

Gly

Gln

35

Leu

Tyr

Asp

Lys

Ala

20

Pro

His

Met

Gly

Gly

Thr

Trp

Glu

Lys

Gly

Ala

Asn

Gln

310

Ala

Ser

Ile

Asn

Glu

Thr

Asn

70

Ile

Gly

Ala

295

Gly

Gly

Leu

Val

Gly

Ala

55

Asn

Val

Tyr

280

Arg

Leu

Tyr

Leu

Gln

Ser

40

Asn

Trp

Tyr

Asp

Glu

Trp

Asp

Ser

Ala

25

Gln

Pro

Phe

Pro

Ile

Gly

Pro
330

Val

10

Tyr

Gln

Arg

Asn

Gln

Ala

Asn

315

Gln

Val

Glu

Leu

Ala

Ala
75

Ala

Asp

300

Gly

Ala

Thr

Val

Ala

Thr

60

His

Val Ala Pro
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Val

285

Leu

Gln

Val

Thr

Asn

Tyr

45

Gly

Thr

Glu

Gln

Thr

Glu

Gln

Phe

Asn

30

Pro

Arg

Thr

Gly

Asp

Thr

Arg

Asp
335

Gly

15

Glu

Asn

Asn

Ala

Asn

Lys

Val

Tyr

320

Lys

Leu

Phe

Lys

Glu

Ile

80

Val



Ser

Leu

Tyr

Thr

145

Gln

Tyr

Ala

Lys

Asn

225

Tyr

Ile

Thr

Trp

Gln

Val

130

Leu

Trp

Leu

Asn

Pro

210

Tyr

Asn

Pro

Lys

Gly

His

115

Asp

Asp

Val

Ala

Gly

195

Lys

Arg

Glu

Val

Asp
275

Ala

100

Thr

Tyr

Gln

Thr

Lys

180

Val

Pro

Val

His

Glu

260

Gln

85

Gly

Asn

Thr

Gly

Asp

165

Met

Ser

Thr

Asp

Leu

245

Val

Val

Asn

Asp

Arg

Gly

150

Phe

Gly

Gly

Gln

Gly

230

Gly

Val

Leu

Ala

Pro

Asp

135

Ser

Val

Ile

Asn

Pro

215

Leu

Lys

Asp

Lys

Asn

Glu

120

Met

Leu

Trp

Ser

Thr

200

Ser

Glu

Ile

Lys

Val
280

Pro

105

Leu

Gly

Trp

Gly

Lys

185

Ala

Lys

Tyr

Asp

Val

265

Gly

90

Tyr

Phe

Lys

Glu

Asp

170

Ala

Thr

Pro

Val

Phe

250

Asn

Ala

Lys

Lys

Lys

155

His

Gln

Pro

Ser

Asn

235

Asn

Pro

Pro

Ala

Phe

140

Gly

Thr

Leu

Thr

Asn

220

Gly

Trp

Ala

Asp Tyr Phe
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Val

Asn

125

Gly

Val

Asp

Ala

Pro

205

Lys

Met

Thr

Thr

Asn
285

Gln

110

Tyr

Ile

Val

Pro

His

190

Lys

Lys

Trp

Glu

Gly

270

Phe

95

Ile

Lys

Pro

Ser

Tyr

175

Asp

Pro

Arg

Gln

Asn

255

Gln

Gln

Glu

Ala

Met

His

160

Gly

Leu

Asp

Phe

Ile

240

Gly

Pro

Glu



Asn Ser Thr Gly Val Val Gln Glu Gln Thr Pro Tyr Met Gly Tyr Thr
290 295 300

Leu Ser His Val Gln Leu Pro Asn Glu Phe Ile Trp Leu Phe Thr Asp
305 310 315 320

Ser Lys Gln Ala Leu Met Tyr Gln
325

<210> 81

<211> 48

<212> PRT

<213> Homo sapiens

<400> 81

Ser Ser Leu Leu Glu Lys Gly Leu Asp Gly Ala Lys Lys Ala Val Gly
1 5 10 15

Gly Leu Gly Lys Leu Gly Lys Asp Ala Val Glu Asp Leu Glu Ser Val
20 25 30

Gly Lys Gly Ala Val His Asp Val Lys Asp Val Leu Asp Ser Val Leu
35 40 45

<210> 82

<211> 37

<212> PRT

<213> Hyalophora cecropia

<400> 82
Lys Trp Lys Leu Phe Lys Lys Ile Glu Lys Val Gly Gln Asn Ile Arg
1 5 10 15

Asp Gly Ile Ile Lys Ala Gly Pro Ala Val Ala Val Vval Gly Gln Ala
20 25 30

Thr Gln Ile Ala Lys

Page 112



<210>
<211>
<212>
<213>

<400>

35

83
62
PRT
Drosophila teissieri

83

Met Lys Tyr Phe Ser Val Leu

1

5

Val Asp Gln Ser Asp Ala Phe

20

Ala Leu His Thr Gly Ala Gln

50

<210>
<211>
<212>
<213>

35

Glu Arg Gly Ala Thr Pro Lys
55
84
66
PRT
Bombyz mori

<400>

84

Met Asn Ile Leu Lys Phe Phe

1

5

Val Ser Cys Ser Thr Ala Ala

20

Lys Thr Val Gly Lys Ala Vval

35

Ala Ser Thr Ala Asn Asp Val

50

55

Val

Ile

Ala

40

Lys

Phe

Pro

Gly

40

Phe

Val

Asn

25

Ser

Val

Ala

25

Lys

Asn

Leu

10

Leu

Phe

Glu

Phe

10

Lys

Gly

Phe

Thr

Leu

Lys

Lys

Ile

Ile

Leu

Leu

Leu

Asp

Leu

Pro
60

Val

Pro

Arg

Lys
60

Page 113

Ile

Lys

Ile

45

Glu

Ala

Ile

Ala

45

Pro

Leu

Val

30

Arg

Lys

Met

Lys

30

Ile

Lys

Ala Ile
15

Glu Asp

Pro Val

Ser Leu

15

Ala Ile

Asn Ile

Lys Arg



Lys His

65

<210> 85

211> 71

<212> PRT

<213>

<400> 85

Met Ala Asn

1

Ala Leu Gln

Val Lys Arg
35

Lys Lys Ile

50

Val Ala Ala

65

210> 86

<211> 53

212> PRT

<213> Apis

<400> 86

Met Lys Val

1

Ala Phe Ala

Pro Phe Pro
35

Ceratitis capitata

Leu Lys Ala Vval
5

Cys Vval val Ala
20

Ser Ile Gly Ser

Gly Lys Ile Ala
55

Gly Leu Val Gly
70

mellifera

Val Ile Phe Ile
5

Tyr Val Pro Leu
20

Thr Phe Pro Gly

Phe

Glu

Ala

40

Leu

Leu Ile Cys Ile
10

Pro Ala Ala Glu
25

Leu Lys Lys Ala

Pro Ile Ala Lys
60

Phe Ala Leu Leu Ala

10

Pro Asn Val Pro Gln

25

Gln Gly Pro Phe Asn

40
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Val Ala Phe Ile
15

Asp Ser Val Val
30

Leu Pro Val Ala
45

Ala Ala Leu Pro

Thr Ile Cys Ala
15

Pro Gly Arg Arg
30

Pro Lys Ile Lys
45



Trp Pro Gln

50

<210>
<211>
<212>
<213>

<400>

87
283
PRT
Apis

87

Lys Asn Phe

1

Phe

Arg

Ile

Pro

65

Arg

Pro

Pro

Arg

Arg

Gly

Glu

Pro

50

Glu

Pro

Gly

Arg

Pro

130

Glu

Asn

Ala

35

Gln

Ala

Pro

Asn

Leu

115

Val

Ala

Gly

Tyr

mellifera

Ala

Thr

20

Lys

Pro

Glu

His

Asn

100

Arg

Tyr

Glu

Leu

Asn

Pro

Arg

Pro

Pro

85

Arg

Arg

Ile

Leu

Ala

Leu

Glu

Pro

Gly

70

Arg

Pro

Glu

Pro

Glu

Ile

Asp

Ala

Pro

55

Asn

Leu

Val

Ala

Gln

135

Ala

Leu

Pro

Glu

40

His

Asn

Arg

Tyr

Glu

120

Pro

Glu

Val

Pro

25

Pro

Pro

Arg

Arg

Ile

105

Pro

Arg

Pro

Val

10

Thr

Gly

Arg

Pro

Glu

90

Ser

Glu

Pro

Thr

Arg

Asn

Leu

Val

75

Ala

Gln

Ala

Pro

Phe

Pro

Asn

Arg

60

Tyr

Glu

Pro

Glu

His
140

Gly Asn Asn

Page 115

Val

Thr

Arg

45

Arg

Ile

Leu

Arg

Pro

125

Pro

Arg

Val

Arg

30

Pro

Glu

Pro

Glu

Pro

110

Gly

Arg

Pro

Ala

15

Leu

Val

Ala

Gln

Ala

95

Pro

Asn

Leu

Val

Val

Arg

Tyr

Glu

Pro

80

Glu

His

Asn

Arg

Tyr



145

Ile

Pro

Arg

Pro

Pro

225

Arg

Arg

Ile

Ser

Glu

Pro

Gly

210

Arg

Pro

Glu

Pro

<210>
<211>
<212>
<213>

<400>

Gln

Ala

Pro

195

Asn

Leu

Val

Ala

Gln

275

88
228
PRT

Pro

Glu

180

His

Asn

Arg

Tyr

Lys

260

Pro

Arg

165

Pro

Pro

Arg

Arg

Ile

245

Pro

Arg

Sus scrofa

88

150

Pro

Gly

Arg

Pro

Glu

230

Pro

Glu

Pro

Pro

Asn

Leu

Val

215

Ala

Gln

Ala

Pro

His

Asn

Arg

200

Tyr

Glu

Pro

Lys

His
280

Pro

Arg

185

Arg

Ile

Pro

Arg

Pro

265

Pro

Arg

170

Pro

Glu

Pro

Glu

Pro

250

Gly

Arg

155

Leu

Val

Ala

Gln

Ala

235

Pro

Asn

Ile

Arg

Tyr

Glu

Pro

220

Glu

His

Asn

Arg

Ile

Pro

205

Arg

Pro

Pro

Arg

Glu

Pro

190

Glu

Pro

Gly

Arg

Pro
270

Ala

175

Gln

Ala

Pro

Asn

Leu

255

Val

160

Glu

Pro

Glu

His

Asn

240

Arg

Tyr

Met Glu Thr Gln Arg Ala Ser Leu Cys Leu Gly Arg Trp Ser Leu Trp

1

5

10

15

Leu Leu Leu Leu Ala Leu Val Val Pro Ser Ala Ser Ala Gln Ala Leu

20

25
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30



Ser

Ser

Lys

65

Lys

Asp

Leu

Arg

Arg

145

Pro

Arg

Phe

Pro

Tyr

Ser

50

Ala

Glu

Phe

Asp

Arg

130

Gln

Asn

Phe

Pro

Pro
210

Arg

35

Glu

Asp

Thr

Lys

Gln

115

Phe

Ala

Val

Pro

Gly

195

Pro

Glu

Ala

Glu

Val

Glu

100

Ile

Pro

Phe

Pro

Pro

180

Pro

Pro

Ala

Asn

Asp

Cys

85

Asn

Lys

Trp

Pro

Gly

165

Pro

Pro

Pro

Val

Leu

Pro

70

Pro

Gly

Asp

Trp

Pro

150

Pro

Asn

Phe

Phe

Leu

Tyr

55

Gly

Arg

Arg

Pro

Trp

135

Pro

Arg

Phe

Pro

Arg
215

Arg

40

Arg

Thr

Pro

Val

Leu

120

Pro

Asn

Phe

Pro

Pro

200

Pro

Ala

Leu

Pro

Thr

Lys

105

Asp

Phe

Val

Pro

Gly

185

Pro

Pro

Val

Leu

Lys

Arg

90

Gln

Ile

Leu

Pro

Pro

170

Pro

Ile

Pro

Asp

Glu

Pro

75

Arg

Cys

Thr

Arg

Gly

155

Pro

Arg

Phe

Phe

Arg

Leu

60

Val

Pro

Val

Cys

Arg

140

Pro

Asn

Phe

Pro

Gly
220
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Leu

45

Asp

Ser

Pro

Gly

Asn

125

Pro

Arg

Phe

Pro

Gly

205

Pro

Asn

Gln

Phe

Glu

Thr

110

Glu

Arg

Phe

Pro

Pro

190

Pro

Pro

Glu

Pro

Thr

Leu

95

Val

Gly

Leu

Pro

Gly

175

Pro

Trp

Arg

Gln

Pro

Val

80

Cys

Thr

Val

Arg

Pro

160

Pro

Asn

Phe

Phe



Pro Gly Arg Arg

225

<210>
<211>
<212>
<213>

<400>

89
144
PRT

Bos taurus

89

Met Gln Thr

1

Leu

Ser

Ser

Lys

65

Lys

Asp

Leu

Ser

Leu

Tyr

Ser

50

Asp

Glu

Phe

Asp

Val
130

<210>
<211>

Leu

Arg

35

Glu

Asn

Thr

Lys

Pro

115

Ile

90
149

Gln

Leu

20

Glu

Ala

Glu

Val

Glu

100

Ser

Leu

Arg

Gly

Ala

Asn

Asp

Cys

85

Lys

Asn

Pro

Ala

Leu

Val

Leu

Leu

70

Pro

Gly

Asp

Trp

Ser

Val

Leu

Tyr

55

Gly

Arg

Arg

Gln

Lys
135

Leu

Val

Arg

40

Arg

Thr

Thr

Val

Phe

120

Trp

Ser

Pro

25

Ala

Leu

Arg

Ile

Lys

105

Asp

Pro

Leu

10

Ser

Val

Leu

Lys

Gln

90

Gln

Leu

Trp

Gly

Ala

Asp

Glu

Pro

75

Gln

Cys

Asn

Trp

Arg

Ser

Gln

Leu

60

Val

Pro

Val

Cys

Pro
140
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Trp

Ala

Leu

45

Asp

Ser

Ala

Gly

Asn

125

Trp

Ser

Gln

30

Asn

Pro

Phe

Glu

Thr

110

Glu

Arg

Leu

15

Ala

Glu

Pro

Thr

Gln

95

Val

Leu

Arg

Trp

Leu

Leu

Pro

Val

80

Cys

Thr

Gln

Gly



<212>
<213>

<400>

PRT

Sus scrofa

90

Met Glu Thr

1

Leu

Ser

Ser

Lys

65

Lys

Asp

Leu

Gly

Cys
145

Leu

Tyr

Ser

50

Ala

Glu

Phe

Asp

Val

130

Val

<210>
<211>
<212>
<213>

Leu

Arg
35

Glu

Asp

Thr

Lys

Gln

115

Arg

Gly

91
17
PRT

Gln

Leu

20

Glu

Ala

Glu

Val

Glu

100

Ile

Gly

Arg

Arg

Ala

Ala

Asn

Asp

Cys

85

Asn

Lys

Gly

Gly

Ala

Leu

Val

Leu

Pro

70

Pro

Gly

Asp

Arg

Tachypleus gigas

Ser

Val

Leu

Tyr

55

Gly

Arg

Arg

Pro

Leu
135

Leu

Val

Arg

40

Arg

Thr

Pro

Val

Leu

120

Cys

Cys

Pro

25

Ala

Leu

Pro

Thr

Lys

105

Asp

Tyr

Leu

10

Ser

Val

Leu

Lys

Arg

90

Gln

Ile

Cys

Gly

Ala

Asp

Glu

Pro

75

Gln

Cys

Thr

Arg

Arg

Ser

Arg

Leu

60

Val

Pro

Val

Cys

Arg
140
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Trp

Ala

Leu

45

Asp

Ser

Pro

Gly

Asn

125

Arg

Ser

Gln

30

Asn

Gln

Phe

Glu

Thr

110

Glu

Phe

Leu

15

Ala

Glu

Pro

Thr

Leu

95

Val

Val

Cys

Trp

Leu

Gln

Pro

Val

80

Cys

Thr

Gln

Val



<400> 91

Lys Trp Cys Phe Arg Val Cys Tyr Arg Gly Ile Cys Tyr Arg Arg Cys
1 5 10 15

Arg

<210> 92

<211> 102

<212> PRT

<213> Anopheles gambiae

<400> 92

Met Lys Cys Ala Thr Ile Val Cys Thr Ile Ala Val Val Leu Ala Ala
1 5 10 15

Thr Leu Leu Asn Gly Ser Val Gln Ala Ala Pro Gln Glu Glu Ala Ala
20 25 30

Leu Ser Gly Gly Ala Asn Leu Asn Thr Leu Leu Asp Glu Leu Pro Glu
35 40 45

Glu Thr His His Ala Ala Leu Glu Asn Tyr Arg Ala Lys Arg Ala Thr
50 55 60

Cys Asp Leu Ala Ser Gly Phe Gly Val Gly Ser Ser Leu Cys Ala Ala
65 70 75 80

His Cys Ile Ala Arg Arg Tyr Arg Gly Gly Tyr Cys Asn Ser Lys Ala
85 90 95

Val Cys Val Cys Arg Asn
100

<210> 93
<211> 70
<212> PRT
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<213> Drosophila melanogaster

<400> 93

Met Met Gln Ile
1

Val val Leu Gly
20

Tyr Lys Gly Pro
35

Cys Lys Glu Glu
50

Cys Trp Cys Glu
65

<210> 94

<211> 63

<212> PRT
<213> Medicago

<400> 94
Met Thr Lys Ile
1

Ile Phe His Val
20

His Glu Asp Cys
35

Val Ile His Glu
50

<210> 95
<211> 76

Lys

Ala

Cys

Gly

Gly

Tyr Leu

Asn Glu

Ala Vval

Arg Ser

55

Cys
70

truncatula

Val

5

Ser

Ser

Cys

Val Phe

Ala Lys

Gln Val

Lys Ile
55

Phe

Ala

Trp

40

Ser

Ile

Lys

Phe

40

Phe

Ala

Asp

25

Gly

Tyr

Lys

25

Met

Asn

Leu

10

Ala

Asn

His

Val

10

Arg

Pro

Gly

Phe

Asp

Glu

Cys

Val

Tyr

Pro

Glu

Ala

Cys

Thr

Ser
60

Ile

Ile

Phe

His
60
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Val

Leu

Cys

45

Pro

Leu

Glu

Val

45

Leu

Leu

Ser

30

Arg

Ser

Leu

Cys

30

Met

Arg

Met Leu

15

Gly Arg

Arg Val

Leu Lys

Leu Thr

15

Glu Thr

Arg Cys

Tyr



<212> PRT
<213> Medicago

<400> 95
Met Ala Lys Ile
1

Ile Phe Ile Ile
20

Ala Asp Cys Pro
35

Asn His Arg Cys
50

Gln Glu Phe Thr
65

<210> 96

<211> 76

<212> PRT
<213> Medicago

<400> 96
Met Tyr Lys Val
1

Pro Asn Met Thr
20

Ile Ser Leu Phe
35

Asp Ile Ser Asp
50

Leu Cys Met Asn

truncatula

Met Lys Phe

Thr Leu Gln

Gln Ile Cys

Gly Trp Val

55

Arg Ser Lys
70

truncatula

Val Glu Ser
5

Lys Phe Phe

Leu Val Vval

Cys Ser Ser

55

Gly Gln Cys

Val

Val

Met

40

Asn

Gln

Ile

Lys

Thr

40

Asn

Ile

Tyr

Asn

25

Pro

Thr

Tyr

Phe

Phe

25

Asn

His

Asn

10

Val

Pro

Asp

Ile

Ile

10

Val

Ala

Cys

Met

Val

Tyr

Asp

Ile
75

Arg

Tyr

Asn

Ser

Ile

Val

Glu

Ser

60

Ser

Tyr

Thr

Ala

Tyr
60

Ile Tyr Glu
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Pro

Cys

Val

45

Leu

Met

Met

His

45

Glu

Phe

Glu
30

Arg

Phe

His

Phe
30

Asn

Gly

Leu

15

Ile

Cys

Leu

Arg

15

Ile

Cys

Val

Ser

Asp

Val

Thr

Lys

Leu

Thr

Ser



65

<210> 97

<211> 64

<212> PRT
<213> Medicago

<400> 97

Met Val Glu Thr
1

Leu Cys Leu Val
20

Ser Glu Asp Phe
35

His Leu Arg Cys
50

<210> 98

<211> 67

<212> PRT
<213> Medicago

<400> 98
Met Ala Lys Ile
1

Leu Phe Leu Val
20

Asp Ser His Cys
35

Cys Val Arg Arg
50

70

truncatula

Leu Arg Leu

5

Val val Asp

Glu Cys Tyr

Phe Glu Gly
55

truncatula

Val Asn Phe

Ala Thr Lys

Pro Pro His

Met Cys Lys
55

Phe

Gly

Ile

40

Phe

Val

Ala

Met

40

Cys

Tyr

Glu

25

Cys

Tyr

Ala

25

Cys

Leu

Ile

10

Ser

Asn

Gln

Ser

10

Arg

Pro

Pro

75

Met

Lys

Pro

Gln

Met

Gly

Pro

Ile

Ile

Leu

His

Leu
60

Ile

Tyr

Gly

Gly
60

Page 123

Leu

Glu

Val

45

Asn

Val

Leu

Met

45

Trp

Phe

Gln

30

Pro

Gly

Phe

Cys

30

Glu

Arg

Val

15

Thr

Phe

Pro

Leu

15

Val

Pro

Lys

Ser

Cys

Gly

Ala

Phe

Thr

Arg

Tyr



Phe Val Pro

65

<210>
<211>
<212>
<213>

<400>

99

96

PRT
Medicago

99

Met Gln Ile Gly

1

Ile Ile Phe Phe

20

Arg Leu Asn Thr

35

Trp Gly Gln Asn

50

Phe Ser Leu Ile

65

Leu Arg Arg Ala

<210>
<211>
<212>
<213>

<400>

100

65

PRT
Medicago

100

Met Leu Arg Leu

1

Leu Val Ser Tyr

20

truncatula

Lys Asn Met Val Glu Thr Pro Lys Leu Asp Tyr Val

Phe Leu Tyr Phe Phe Phe Arg Gln Met Ile Ile Leu
25 30

Thr Phe Arg Pro Leu Asn Phe Lys Met Leu Arg Phe
40 45

Arg Asn Ile Met Lys His Arg Gly Gln Lys Val His
55 60

Leu Ser Asp Cys Lys Thr Asn Lys Asp Cys Pro Lys
70 75 80

Asn Val Arg Cys Arg Lys Ser Tyr Cys Val Pro Ile
85 90 95

truncatula

Tyr Leu Val Ser Tyr Phe Leu Leu Lys Arg Thr Leu
5 10 15

Phe Ser Tyr Phe Ser Thr Tyr Ile Ile Glu Cys Lys
25 30
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Thr Asp Asn Asp Cys Pro Ile Ser Gln Leu Lys Ile Tyr Ala Trp Lys

35

40

45

Cys Val Lys Asn Gly Cys His Leu Phe Asp Val Ile Pro Met Met Tyr

50

Glu
65

<210>
<211>
<212>
<213>

<400>

101

79

PRT
Medicago

101

Met Ala Glu Ile

1

Leu Leu Leu Ile

20

Asp Cys Glu Lys

35

Ser Gly Tyr Cys

50

Cys Leu Lys Lys

65

<210>
<211>
<212>
<213>

<400>

102

95

PRT
Medicago

102

Met Ala Glu Ile

1

55

truncatula

Leu

Val

Leu

Met

Lys

Lys

Val

Tyr

Asn

Lys
70

Phe

Ala

Pro

Leu

55

Phe

truncatula

Val

Ser

Thr

40

Leu

Leu

Tyr

Glu

25

Asn

Asn

Ile

Ile

10

Glu

Gly

Ile

Val

Glu

Tyr

Lys

Ile
75

60

Ile

Arg

Ile
60

Ser

Leu

Val

Met

45

Ile

Val

Phe

Thr

30

Met

Tyr

Leu

Val

15

Cys

Leu

Leu

Ser

Asp

Asp

Leu

Ile Lys Phe Val Tyr Ile Met Ile Leu Cys Val Ser

5

10
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15



Leu Leu

Cys Asp

Gly Glu
50

Ser Lys
65

Ile Cys

<210>
<211>
<212>
<213>
<400>
Met Ala
1

Leu Ile

His Pro

Val Phe
50

Leu Arg
65

Leu Ile
20

Lys Leu
35

Cys Tyr

Thr Ser

Leu Arg

103
100
PRT
Medicago
103

Glu Ile

Ile Leu
20

Lys Cys
35

Gln Arg

Val Val

Glu val Ala

Tyr Pro Asp

Ser Leu Tyr
55

Phe Ser Leu
70

Leu Ala Tyr
85

truncatula

Leu Lys Asp

Pro Ala Lys

His His Ile

Val Thr Asp

55

Lys Cys Ile
70

Gly

Ile

40

Lys

Met

Ile

Phe

Ile

Met

40

Asp

Glu

Glu

25

Arg

Gly

Val

Ser

Tyr

Arg

25

Leu

Gly

His

Glu

Lys

Lys

Tyr

Leu
90

Ala

10

Gly

Pro

Cys

Ile

Cys

Pro

Phe

Asn

75

Leu

Met

Glu

Ser

Pro

Cys
75

Val

Leu

Ser

60

Val

Leu

Asn

Thr

Leu

Lys

60

Glu
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Thr

Met

45

Leu

Val

Lys

Leu

Leu

Phe

45

Pro

Tyr

Asp

30

Cys

Ser

Thr

Phe

Phe

Ser

30

Ile

Val

Gly

Ala

Ser

Ile

Leu

Leu
95

Ile

15

Leu

Thr

Asn

Tyr

Asp

Ile

Ile

Val
80

Phe

Thr

Glu

His

Asn
80



Tyr Arg Pro Asp

Arg Lys Arg Glu

<210>
<211>
<212>
<213>

<400>

100

104

78

PRT
Medicago

104

Met Val Glu Ile

1

Leu Ile Ile Leu

20

Thr Asp Asp Asp

35

Cys Ile Asp His

50

Ser Glu Ile Ser

65

<210>
<211>
<212>
<213>

<400>

105

72

PRT
Medicago

105

Met Phe His Ala

1

Cys Ile Met Ile

20

Phe Ala Ser Gln Ile Pro Glu Ser Thr Lys Met Pro
85 90 95

truncatula

Leu Lys Asn Phe Tyr Ala Met Asn Leu Phe Ile Phe

Ala Val Lys Ile Arg Gly Ala His Phe Pro Cys Val
25 30

Cys Pro Lys Pro Val Asn Lys Leu Arg Val Ile Lys
40 45

Ile Cys Gln Tyr Ala Arg Asn Leu Pro Asp Phe Ala
55 60

Glu Ser Thr Lys Met Pro Cys Lys Gly Glu
70 75

truncatula

Gln Ala Glu Asn Met Ala Lys Val Ser Asn Phe Val
5 10 15

Leu Phe Leu Ala Leu Phe Phe Ile Thr Met Asn Asp
25 30
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Ala Ala Arg Phe
35

Lys Cys Val Leu
50

Cys Tyr Asp Ser
65

<210> 106
<211> 78

<212> PRT
<213> Medicago

<400> 106
Met Gln Met Arg
1

Ile Ile Leu Phe
20

Glu Pro Phe Ser
35

Asp Cys Pro Ser
50

Met Phe Glu Cys
65

<210> 107
<211> 71

<212> PRT
<213> Medicago

<400> 107

Met Ala Thr Ile
1

Glu Cys Arg Glu Asp Ser His Cys Val Thr Arg Ile
40 45

Pro Arg Lys Pro Glu Cys Arg Asn Tyr Ala Cys Gly
55 60

Asn Lys Tyr Arg
70

truncatula

Gln Asn Met Ala Thr Ile Leu Asn Phe Val Phe Val
5 10 15

Ile Ser Leu Leu Leu Val Val Thr Lys Gly Tyr Arg
25 30

Ser Phe Thr Glu Gly Pro Thr Cys Lys Glu Asp Ile
40 45

Ile Ser Cys Val Asn Pro Gln Val Pro Lys Cys Ile
55 60

His Cys Lys Tyr Ile Pro Thr Thr Leu Lys
70 75

truncatula

Leu Met Tyr Val Tyr Ile Thr Ile Leu Phe Ile Ser
5 10 15
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Ile Leu Thr Val
20

Arg Arg Asp Pro
35

Cys Val Ala Pro
50

Lys Asp Ile Pro
65

<210>
<211>
<212>
<213>

108
57
PRT
Medicago
<400> 108

Met Thr Thr Ser
1

Leu Leu Leu Val
20

Asp Ser Asp Cys
35

Cys Phe Trp Ser
50

<210>
<211>
<212>
<213>

109
57
PRT
Medicago
<400> 109

Met Thr Thr Ser

Leu Thr Glu Gly

Asp Cys Arg Arg

40

Lys Val Pro
55

Arg

Ser Asp His
70

truncatula

Leu Lys Phe Val

5

Val Met Gly Gly

Phe
40

Pro Ser Tyr

Lys Cys Tyr
55

Cys

truncatula

Leu Tyr Glu Pro
25

Asn Ile Asp Cys

Cys Ile Met Phe
60

Tyr Val Ala Ile
10

Ile Arg Arg Phe
25

Cys Glu Lys Leu

Lys

Leu Tyr Asn Phe
30

Pro Ser Tyr Leu
45

Glu Cys His Cys

Leu Phe Leu Ser
15

Glu Cys Arg Gln
30

Thr Val Pro Lys
45

Leu Lys Phe Val Tyr Val Ala Ile Leu Phe Leu Ser
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Leu Leu Leu Val Val Met Gly Gly Ile Arg Lys Lys Glu Cys Arg Gln
20 25 30

Asp Ser Asp Cys Pro Ser Tyr Phe Cys Glu Lys Leu Thr Ile Ala Lys
35 40 45

Cys Ile His Ser Thr Cys Leu Cys Lys
50 55

<210> 110
<211> 66
<212> PRT
<213> Medicago truncatula

<400> 110

Met Gln Ile Gly Lys Asn Met Val Glu Thr Pro Lys Leu Val Tyr Phe
1 5 10 15

Ile Ile Leu Phe Leu Ser Ile Phe Leu Cys Ile Thr Val Ser Asn Ser
20 25 30

Ser Phe Ser Gln Ile Phe Asn Ser Ala Cys Lys Thr Asp Lys Asp Cys
35 40 45

Pro Lys Phe Gly Arg Val Asn Val Arg Cys Arg Lys Gly Asn Cys Val
50 55 60

Pro Ile
65

<210> 111

<211> 57

<212> PRT

<213> Medicago truncatula

<400> 111
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Met Thr Ala Ile
1

Val Leu Phe Leu
20

Asn Asp Glu Cys
35

Cys Lys Cys Val
50

<210> 112
<211> 74
<212> PRT
<213> Medicago

<400> 112
Met Gln Lys Arg
1

Leu Ile Ile Leu
20

Asn Pro Glu Lys
35

His Glu Ser Ala
50

Phe Ile Asp Tyr
65

<210> 113
<211> 76
<212> PRT
<213> Medicago

<400> 113

Leu Lys

Ala Thr

Val Tyr

Ser His

Lys

Thr

Pro

His
55

truncatula

Lys Asn

Phe Ser

Pro Cys

Ile Tyr

His His
70

Met

Pro

Val

Ser

55

Asp

truncatula

Phe

Asn

Asp

40

Arg

Ala

Phe

Thr

40

Asp

Pro

Ile

Val

25

Val

Thr

Gln

Leu

25

Asp

Met

Tyr

Asn Ala Val Phe

10

Glu Asp Phe Val

Phe Gln Cys Ile

Ile

10

Ala

Ala

Phe

Pro

Ile Phe

Ala Arg

Asp Cys

Cys Lys
60
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45

Tyr

Leu

Asp

45

Asp

Leu

Gly
30

Asn

Val

Val

30

Arg

Gly

Phe Ile
15

Gly Ser

Asn Ile

Tyr Ala

15

Phe Val

Tyr Arg

Tyr Cys



Met

Leu

Asn

His

Asp
65

Gln

Leu

Pro

Lys

50

Phe

<210>
<211>
<212>
<213>

<400>

Met Arg

Ile Leu
20

Asn Asn
35

Leu Ala

Thr His

114

64

PRT
Medicago

114

Met Asn His Ile

1

Ile Tyr Leu Val

20

Phe Glu Cys Arg

35

Glu Lys Pro Met

50

<210>
<211>
<212>
<213>

115

67

PRT
Medicago

Lys Asn

Phe Thr

Pro Cys

Thr Arg

Asp Pro
70

Met

Pro

Val

Met

55

Tyr

truncatula

Ser Lys

Val Leu

Arg Lys

Cys Ile

Phe

Asp

Ile

Asn
55

truncatula

Ala

Phe

Thr

40

Ile

Ala

Val

Gly

Asn

40

Ser

Gln

Leu

25

Asp

Cys

Pro

Tyr

Leu

25

Ile

Ile

Ile

10

Val

Ala

Asn

Ser

Ala

10

Pro

Leu

Cys

Leu

Ala

Asp

Gln

Leu
75

Leu

Ile

Arg

Thr

Phe

Arg

Cys

Gly

60

Pro

Ile

Ser

Cys
60
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Tyr

Ile

Gln

45

Phe

Ile

Cys

Ile

45

Val

Val

Met

30

Arg

Cys

Phe

Lys

30

Tyr

Lys

Tyr

15

Val

Tyr

Leu

Leu

15

Asp

Arg

Leu

Ala

Val

Arg

Met

Ser

His

Gln

Leu



<400> 115

Met Gln Arg Glu
1

Met Ile Ile Phe
20

Tyr Leu Lys Phe
35

Leu Lys Thr Tyr
50

Ala Lys Lys
65

<210> 116
<211> 61

<212> PRT
<213> Medicago

<400> 116

Met Ala Gly Ile
1

Leu Phe His Val
20

Ser Asp Cys Pro
35

Tyr Phe Leu Gln
50

<210> 117
<211> 59

<212> PRT
<213> Medicago

Lys Asn Met

Ile Leu Leu

Glu Cys Lys

Val Trp Lys
55

truncatula

Ile Lys Phe

Val Lys Asn

Asp Glu Met

Cys Lys Cys
55

truncatula

Ala

Phe

Thr

40

Cys

Val

Asp

Cys

40

Gly

Lys

Leu

25

Asp

Val

His

Asp

25

Pro

Val

Ile

10

Val

Asp

Lys

Val

10

Gly

Ser

Asp

Phe

Glu

Asp

Asn

Leu

Ser

Pro

Thr

Glu

Cys

Glu
60

Ile

Phe

Leu

Ile
60
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Phe

Asn

Gln

45

Cys

Ile

Cys

Lys

45

Ala

Val Tyr Ala
15

Val val Ala
30

Lys Ser Leu

Tyr Phe Phe

Phe Leu Ser
15

Phe Lys Asp
30

Glu Met Cys



<400> 117
Met Ala Asn Thr
1

Phe Leu Ala Ser
20

Ala Asp Cys Pro
35

Gly Glu Cys Arg
50

<210>
<211>
<212>
<213>

118
63
PRT
Medicago
<400> 118

Met Gln Arg Arg
1

Leu Ile Ile Cys
20

Asp Ile Arg Cys
35

Phe Cys Glu Cys
50

<210>
<211>
<212>
<213>

119

57

PRT
Medicago

<400> 119

His Lys Leu

5

Asn Asn Val

Pro Ser Thr

Trp Thr Arg
55

truncatula

Lys Lys Lys

5

Ile Tyr Leu

Arg Phe Tyr

Ile Glu Asp
55

truncatula

Val

Glu

Arg

40

Met

Ala

Phe

Tyr

40

Phe

Ser

Gly

25

Val

Ser

Gln

Ile

25

Asp

Cys

Met

10

Tyr

Lys

Tyr

Val

10

Val

Cys

Ala

Ile Leu Phe

Val Asn Cys

Arg Phe Lys

45

Ala

Val Met Phe

Ile Thr

Thr

Leu
45

Pro Arg

Tyr Ile
60

Arg

Page 134

Ile Phe Leu
15

Glu
30

Thr Asp

Cys Val Lys

Val His

15

Asp

Arg Thr

30

Lys

Glu Tyr His

Leu Asn



Met Ala Lys Val
1

Pro Phe Leu Leu
20

Asp Asp Cys Pro
35

Arg Phe Cys Gln
50

<210> 120
<211> 77

<212> PRT
<213> Medicago

<400> 120
Met Ile Lys Gln
1

Thr Thr Ile Leu
20

Leu His Val Ala
35

Lys Lys Asp Gly
50

Lys Cys Thr Gly
65

<210> 121
<211> 73
<212> PRT
<213> Medicago

<400> 121

Tyr Met

Ala Thr

Glu Ala

Tyr Glu

Phe

Phe

Phe

Ile
55

truncatula

Phe Ser

Lys Phe

Ala Tyr

Asp Cys

Tyr Val
70

Val

Pro

Glu

Asp

55

Cys

truncatula

Val

Arg

Leu

40

Leu

Cys

Tyr

Asp

40

His

Phe

Tyr

Thr

25

Pro

Glu

Tyr

Ile

25

Phe

Met

Cys

Ala Leu Ile Ile

10

Arg Leu Pro Cys

Pro Val Met Lys

Ile

10

Met

Glu

Cys

Phe

Gln

Val

Lys

Val

Glu
75

Met

Ile

Glu

Thr

60

Asn

Page 135

45

Arg

Cys

Ile

45

Pro

Leu

Phe

Glu

30

Cys

Arg

Leu

30

Phe

Gly

Val Ser
15

Lys Asp

Val Asn

Asn Met

15

Leu Leu

Asp Cys

Ile Pro



Met

Met

Asn

Val

Tyr
65

Gln

Ile

Gly

Met

50

Glu

<210>
<211>
<212>
<213>

<400>

Arg Ser

Ile Cys
20

Ile His
35

Pro Gly

Asn Ala

122

85

PRT
Medicago

122

Met Thr Ile Ile

1

Leu

Ile

Met

Cys

65

Asn

Phe

Glu

Cys

50

Gly

Pro

His Val
20

Glu Gly

35

Pro Ser

Val Tyr

Met Ile

Arg

Val

Pro

Leu

Tyr

Asn

Phe

Cys

Pro

Gly
70

Met

Leu

Lys

Trp

55

Asn

truncatula

Ile

Ala

Phe

Pro

Gly

Gln

Lys

Lys

Leu

Leu

Pro
70

Phe

Asn

Cys

Lys

55

Ile

Thr

Leu

Lys

40

Cys

Thr

Val

Asp

Phe

40

Glu

Arg

Thr

Asn

25

Asn

His

Arg

Asn

Asp

25

Lys

Met

Glu

Ile

10

Ile

Glu

Glu

Val

10

Asn

Asp

Cys

Arg

Phe

Ala

Asp

Asn

Leu

Lys

Ser

Tyr

Arg
75

Lys

Ala

Cys

Asn
60

Ile

Leu

Asp

Phe

60

Leu
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Phe

Gln

Asn

45

Leu

Ile

Leu

Cys

45

Ile

Tyr

Ala

Glu

30

His

Cys

Phe

Leu

30

Pro

Lys

Gln

Tyr

15

Ile

Met

Phe

Leu

15

Ser

Tyr

Cys

Ser

Ile

Glu

Cys

Cys

Ser

Phe

Asn

Val

His
80



<210>
<211>
<212>
<213>

<400>

123

69

PRT
Medicago

123

Met Arg Lys Asn

1

Ile Phe Ile Phe

20

Arg Ala Ser Arg

35

His Asp Cys Pro

50

Val Cys Lys Tyr

65

<210>
<211>
<212>
<213>

<400>

124

58

PRT
Medicago

124

Met Ala His Lys

1

Leu Ile Ala Asn

20

Asp Cys Pro Pro

35

85

truncatula

Met Thr Lys Ile Leu Met Ile Gly
5 10

Leu Ser Ile Ala Val Ser Ile Thr
25

Lys Lys Pro Val Asp Val Ile Pro
40

Arg Lys Leu Tyr Phe Leu Glu Arg
55 60

Leu

truncatula

Leu Val Tyr Ala Ile Thr Leu Phe
5 10

Asn Ile Glu Asp Asp Ile Phe Cys
25

Asn Thr Leu Val Gln Arg Tyr Arg
40

Page 137

Tyr

Gly

Cys

45

Cys

Ile

Ile

Cys

Ala Leu Met
15

Asn Leu Ala
30

Ile Tyr Asp

Val Gly Arg

Phe Leu Phe
15

Thr Asp Asn
30

Ile Asn Gly



Lys Cys Asn Leu
50

<210> 125
<211> 61

<212> PRT
<213> Medicago

<400> 125

Met Asp Glu Thr
1

Leu Cys Leu Val
20

Thr Gln Thr Ser
35

Lys Val Arg Cys
50

<210> 126
<211> 62

<212> PRT
<213> Medicago

<400> 126
Met Ala Lys Ile
1

Leu Phe Leu Val
20

Ser Asp Cys Pro
35

Phe Tyr Gly Glu
50

Ser Phe Val Ser Tyr Gly

55

truncatula

Leu Lys Phe

Val Ala Asp

Asp Cys Tyr

Val Lys Gly
55

truncatula

Ile Lys Phe

5

Ala Lys Asn

Ala Asn Ile

Cys Ala Cys
55

Val

Gly

Lys

40

Arg

Val

Val

Cys

40

Val

Tyr

Val

25

Lys

Cys

Tyr

Asn

25

Gln

Arg

Ile

10

Lys

Tyr

Arg

Val

10

Gly

Pro

Ser

Leu

Asn

Pro

Leu

Leu

Trp

Pro

Lys

Ile

Ile

Phe

Asp
60

Ala

Thr

Met

Phe
60
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Leu

Asn

Ile

45

Met

Ile

Cys

Gln

45

Cys

Phe

Arg

30

Pro

Phe

Val

30

Arg

Thr

Val Ser
15

Glu Cys

Trp Gly

Phe Ser
15

Glu Asp

Met Cys



<210> 127
<211> 61

<212> PRT
<213> Medicago

<400> 127
Met Val Lys Ile
1

Met Leu Leu Val
20

Asn Ile Asp Cys
35

Ile Asn Phe Arg
50

<210> 128
<211> 67

<212> PRT
<213> Medicago

<400> 128
Met Asp Glu Ile
1

Leu Phe Phe Ala
20

Ser Thr Phe Asp
35

Ile Cys Ile Phe
50

Gln Val Pro
65

truncatula

Ile Lys Phe

Thr Thr Lys

Pro Gln Ile

Cys Gln Ile
55

truncatula

Leu Lys Phe

5

Ala Asn Asn

Cys Pro Arg

Lys Lys Cys
55

Val

Glu

Phe

40

Val

Val

Val

Asp

40

Lys

Tyr

Asp

25

Met

Asn

Tyr

Asp

25

Met

Cys

Phe

10

Gly

Leu

Ser

Thr

10

Ala

Cys

Ala

Met

Ser

Pro

Glu

Leu

Asn

Ser

Gly

Thr

Val

Phe

Asp
60

Ile

Ile

His

Gly
60
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Leu

Glu

Val

45

Thr

Ile

Met

Ile

45

Arg

Phe

Cys

30

Met

Phe

Asn

30

Arg

Tyr

Leu Ser
15

Ile Ala

Arg Cys

Phe Ser

15

Cys Gln

Asp Val

Met Pro



<210>
<211>
<212>
<213>

129
62
PRT
Medicago
<400> 129

Met Gln Arg Arg
1

Met Ile Ile Cys
20

Ile Thr Cys Asp
35

Asp Asn Leu Lys
50

<210>
<211>
<212>
<213>

130

65

PRT
Medicago

<400> 130
Met Val Asn Ile
1

Met Phe Phe Val
20

Ile Glu Asn Arg
35

Val Arg Cys Leu
50

Ile

truncatula

Lys Asn Met

5

Leu Phe Pro

Cys Asn Glu

Cys Ile Asp
55

truncatula

Leu Lys Phe

5

Leu Ile Asp

Asp Cys Glu

Met Asp Gln
55

Ala

Tyr

Asp

40

Asn

Ile

Val

Lys

40

Cys

Asn

Leu

25

Cys

Val

Tyr

Asp

25

Gly

Lys

Asn

10

Val

Leu

Cys

Val

10

Gly

Met

Cys

His

Val

Asn

Glu

Ile

His

Cys

Val

Met

Thr

Phe

Val
60

Ile

Val

Lys

Arg
60
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Leu

Phe

Phe

45

Phe

Phe

Leu

Phe

45

Ile

Ile

Lys

30

Thr

Met

Phe

Val

30

Pro

His

Tyr Ala
15

Thr Ala

Pro Leu

Ile
15

Leu

Glu

Cys

Phe Ile

Asn Leu



65

<210> 131
<211> 74
<212> PRT
<213> Medicago

<400> 131

Met Ile Ile Gln
1

Met Val Glu Ile
20

Leu Ser Ala Leu
35

Glu Asp Cys Thr
50

Arg Leu His Met
65

<210> 132
<211> 58

<212> PRT
<213> Medicago

<400> 132
Met Asp Glu Val
1

Leu Ile Leu Asp
20

Asn Asp Ala His
35

truncatula

Phe

Leu

Val

Trp

Cys

Ser

Lys

Thr

Asn

Ser
70

Ile

Phe

Asn

Leu

55

Cys

truncatula

Phe Lys Phe

5

Val Ala Thr

Cys Pro Pro

Tyr

Ser

Ala

40

Cys

Glu

Val

Asn

Asp
40

Tyr Met Gln Arg Arg
10

His Ala Leu Ile Ile
25

Asn Ile Phe Phe Cys
45

Arg Gln Pro Trp Val
60

Lys Asn

Tyr Val Met Ile Ile
10

Ala Glu Lys Ile Arg
25

Met Cys Thr Leu Gly
45
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Lys Leu Asn
15

Phe Leu Phe
30

Ser Thr Asp

Gln Lys Cys

Phe Pro Phe
15

Arg Cys Phe
30

Val Ile Pro



Lys Cys Ser Arg
50

<210>
<211>
<212>
<213>

133
64
PRT
Medicago
<400> 133

Met His Arg Lys
1

Met Phe Ile Leu
20

Asn Asn Cys Thr
35

Glu Gly Vval Ser
50

<210>
<211>
<212>
<213>

134

69

PRT
Medicago
<400> 134

Met Gln Met Lys
1

Ile Leu Leu Ile
20

Met Lys Phe Ser
35

Cys Val Leu Pro
50

Phe Thr Ile Cys Ile Cys

55

truncatula

Pro Asn Met

5

Ile Ser Leu

Asp Thr Ser

Leu Cys Met
55

truncatula

Lys Met Ala
5

Tyr Pro Leu

Ile Cys Lys

Asn Val Pro
55

Thr

Phe

Asp

40

Asn

Thr

Leu

Asp

40

Lys

Lys

Leu

25

Cys

Gly

Ile

Val
25

Cys

Phe
10

Phe Lys

Val Val Thr

Ser Ser Asn

Gln Cys Ile

60

Leu
10

Lys Phe

Val Thr Glu

Thr Asp Cys

Ile Gly Ser

60

Page 142

Phe

Asn

His

45

Cys

Val

Glu

Pro

45

Lys

Val

Ala

30

Cys

Ile

Tyr

Ser

30

Thr

Cys

Tyr

15

Asn

Ser

Tyr

Leu

15

His

Leu

His

Thr

Ala

Tyr

Glu

Ile

Tyr

Phe

Cys



Lys Leu Met Val
65

<210>
<211>
<212>
<213>

135
64
PRT
Medicago
<400> 135

Met Val Glu Thr
1

Leu Tyr Leu Val
20

Ser Glu Asp Phe
35

Gln Leu Arg Cys
50

<210>
<211>
<212>
<213>

136
63
PRT
Medicago
<400> 136

Met Thr Thr Phe
1

Val Leu His Leu
20

Cys Lys Glu Asp
35

Thr Lys Cys Ile
50

Asn

truncatula

Leu Arg Leu

5

Val val Asp

Glu Cys Tyr

Phe Glu Gly
55

truncatula

Leu Lys Val

5

Ala Ala Gln

Arg Asp Cys

Gly Asn Met
55

Phe

Gly

Ile

40

Tyr

Ala

Val

Asp

40

Cys

Tyr

Val

25

Lys

Tyr

Asp

25

Asn

Arg

Ile Met Ile

10

Ser Lys Leu

His

Asn Pro

Leu
60

Gln Arg

Ile Met Ile

10

Ser Gln Lys

Ser

Ile Cys

Ala
60

Cys Leu

Page 143

Leu

Ala

Ala

45

Asp

Ile

Arg

Val

45

Asn

Phe

Gln

30

Pro

Lys

Cys

Leu

30

His

Val

Val
15

Ser

Ser Cys

Phe

Gly

Pro Thr

Val
15

Phe
His Gly
Ala

Val

Lys



<210> 137
<211> 61

<212> PRT
<213> Medicago

<400> 137
Met Arg Ile Asn

1

Ile Ile Tyr Leu
20

Asn Ile Cys Glu
35

Lys Val Ala Lys
50

<210> 138
<211> 54
<212> PRT
<213> Medicago

<400> 138
Met Ala Glu Ile
1

Leu Ile Leu Ala
20

Asn Ala Asp Cys
35

His Lys Cys Tyr
50

<210> 139

truncatula

Arg Thr Pro

5

Phe Leu Leu

Lys Asp Glu

Cys Met Leu
55

truncatula

Leu Lys Ile

5

Val Ile Ser

Lys Cys Arg

Cys Tyr

Ala Ile

Arg Val
25

Asp Cys
40

Asn Ile

Leu Tyr

Gln His
25

Asn His
40

Phe Lys Phe Val Tyr
10

Val Ala Lys Asp Leu
30

Leu Glu Phe Cys Ala
45

Cys Phe Cys Phe
60

Val Phe Ile Ile Phe
10

Pro Phe Thr Pro Cys
30

Lys Arg Pro Asp Cys
45
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Thr Ile
15

Pro Phe

His Asp

Leu Ser
15

Glu Thr

Leu Trp



<211> 65
<212> PRT
<213> Medicago

<400> 139

Met Arg Lys Ser
1

Leu Phe Ile Tyr
20

Leu Ile Tyr Asn
35

Gly Pro His Glu
50

Glu
65

<210> 140
<211> 58

<212> PRT
<213> Medicago

<400> 140
Met Asn Thr Ile

1

Ile Phe Leu Ser
20

Leu Gln Asp Cys
35

Asp Phe Glu Cys
50

truncatula

Met Ala Thr

5

Ser Leu Phe

Asn Cys Lys

Gln Ala Lys
55

truncatula

Leu Lys Phe

5

Ala Gly Asn

Glu Thr His

Lys Cys Trp
55

Ile

Val

Asn

40

Cys

Ile

Ser

Asn

40

Ser

Leu

Ile

25

Asp

Ile

Phe

Lys

25

Trp

Leu

Lys

10

Glu

Thr

Leu

Val

10

Ser

Phe

Leu

Phe Val

Ser Phe

Glu Cys

Tyr Ala
60

Val Phe

Tyr Gly

Glu Val
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Gly

Pro
45

Leu

Pro

Cys
45

Val

His
30

Asn

Phe

Cys
30

Ser

Ile Met

15

Arg Phe

Asp Cys

Cys Val

Leu Ser
15

Thr Thr

Cys Ile



<210>
<211>
<212>
<213>

141
64
PRT
Medicago
<400> 141

Met Ala Glu Ile
1

Leu Leu Leu Ile
20

Asp Cys Glu Asn
35

Asn Thr Gly Tyr
50

<210>
<211>
<212>
<213>

142
64
PRT
Medicago
<400> 142

Met Ala Lys Ile
1

Leu Leu Leu Ile
20

Asp Cys Glu Lys
35

Thr Gly Tyr Cys
50

<210>
<211>
<212>

143
64
PRT

truncatula

Ile Lys Phe

5

Ala Glu Ala

Leu Tyr Pro

Cys Met Ser
55

truncatula

Ile Lys Phe

5

Val Glu Ala

Ile Tyr Pro

Tyr Ser Leu
55

Val

Ser

Gly

40

Leu

Val

Gly

Gly

40

Tyr

Tyr

Gly

25

Asn

Tyr

Tyr

Gly

25

Asn

Glu

Ile

10

Lys

Lys

Lys

Ile

10

Lys

Lys

Glu

Met

Glu

Lys

Glu

Met

Glu

Lys

Pro

Ile

Cys

Pro

Pro
60

Ile

Cys

Pro

Pro
60
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Leu

Val

Met

45

Ser

Leu

Val

Leu

45

Arg

Cys

Thr

30

Phe

Arg

Cys

Thr

30

Ile

Tyr

Val

15

Asp

Cys

Tyr

Val

15

Asp

Cys

His

Ser

Ala

Asn

Met

Ser

Val

Ser

Lys



<213> Medicago

<400> 143
Met Ala Lys Val
1

Leu Phe Phe Leu
20

Asn Ser His Cys
35

Glu Cys Trp Asn
50

<210>
<211>
<212>
<213>

144

55

PRT
Medicago
<400> 144

Met Ala Lys Ile
1

Leu Phe Leu Met
20

Gly His Cys Pro
35

Asn Asn Lys Cys
50

<210>
<211>
<212>
<213>

145

69

PRT
Medicago

<400> 145

truncatula

Thr Lys Phe

5

Ala Met Asn

Val Gly Lys

Tyr Ala Cys
55

truncatula

Phe Asn Tyr

5

Gly Thr Ser

Arg Lys Met

Gln Cys Val
55

truncatula

Gly Tyr

Val Ala

25

Ile
40

Thr

Val Cys

Val Tyr

Gly Met

25

Cys Gly
40

Ile Ile Ile

10

Gly Gly Arg

Cys Val Leu

Tyr Asp Ser
60

Ala Leu Ile
10

Lys Asn Gly

Ala Lys Thr

Page 147

His

Glu

Pro

45

Asn

Met

Cys

Thr
45

Phe

Cys

30

Gln

Lys

Phe

Lys
30

Lys

Leu Ser

15

His Ala

Lys Pro

Tyr Arg

Leu Ser
15

His Thr

Cys Arg



Met Thr

Ser Phe

Phe Arg

Ala Lys
50

Val Gln
65

210>
<211>
212>
<213>
<400>
Met Ala
1

Ile Phe

Asp Glu

Ile Cys
50

Glu Met
65

<210>

Glu Ile

Ile Val
20

Asp Ser
35

Cys Ile

Leu Asn

146

69

PRT
Medicago
146

His Ile

Ser Ser
20

Cys Pro

35

Glu Tyr

Ser Arg

147

Leu Lys Phe

5

Ser Lys Ser

Asp Cys Pro

Asn Arg Leu

Pro

55

truncatula

Ile Met Phe

5

Leu Phe Val

Glu Met Ser

Asp Leu Gly

Glu

55

Val

Leu

Lys

40

Cys

Val

Arg

His

40

Glu

Cys

Asn

25

His

Arg

Tyr

Asp

25

Tyr

Met

Val

10

Gly

Met

Cys

Ala

10

Gly

Ser

Ser

Met

Gly

Cys

Arg

Leu

Ile

Phe

Asp

Ile

Gly

Pro

Arg
60

Ile

Pro

Lys

Asp
60

Page 148

Ile

Lys

Ser

45

Pro

Tyr

Cys

Cys

45

Asp

Phe

Asp

30

Ser

Glu

Ala

Leu

30

Asn

Tyr

Ile

15

Lys

Leu

Leu

Leu

15

Ser

Asn

Tyr

Ser

Cys

Val

Gln

Ile

Asp

Lys

Leu



<211> 77
<212> PRT
<213> Medicago

<400> 147
Met Tyr Arg Glu
1

Ile Val Leu Phe
20

Arg Val Ser Tyr
35

Ala Asp Cys Pro
50

Asn Lys Cys Arg
65

<210> 148
<211> 56
<212> PRT
<213> Medicago

<400> 148
Met Ala His Ile

1

Leu Phe Leu Met
20

Arg Asp Cys Pro
35

Leu Lys Asn Ile
50

truncatula

Lys Asn Met

Leu Ser Leu

Asn Ser Phe

Glu Gly Thr

55

Tyr Pro Lys
70

truncatula

Phe Asn Tyr

5

Val Thr Asn

Lys Gln Met

Cys Lys Cys
55

Ala

Phe

Ile

40

Arg

Leu

Val

Gly

Cys

40

Val

Lys Thr
10

Leu Ala

25

Ala Leu

Gly Arg

Leu Lys

Leu

Ala

Pro

Thr

Pro
75

Lys

Lys

Val

Tyr

60

Ile

Phe

Asn

Cys

45

Lys

Gln

Tyr Ala Leu Leu Val

10

Ile His Ile Gly

25

His Leu Asn Gln
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Cys

Thr
45

Val

Ile

30

Gln

Cys

Phe

Asp
30

Pro

Tyr Val

15

Asp Gly

Thr Ala

Ile Asn

Leu Ser
15

Lys Asp

Lys Cys



<210> 149
<211> 77

<212> PRT
<213> Medicago

<400> 149

Met Ala Glu Ile
1

Leu Ile Ile Leu
20

Asp Asp Asp Cys
35

Ile Asn His Val
50

Gln Ile Pro Lys
65

<210> 150
<211> 70

<212> PRT
<213> Medicago

<400> 150
Met Ala Tyr Ile
1

Leu Phe Phe Val
20

Val Arg Ser Phe
35

Leu Cys Val Asp
50

truncatula

Leu Lys

Pro Ala

Pro Lys

Cys Gln

Ser Thr
70

Cys

Lys

Ser

Tyr

55

Lys

truncatula

Ser Arg

5

Val Ile

Ile Pro

Gln Ile

Ile

Asn

Cys

Ile
55

Phe

Ile

Leu

40

Val

Met

Phe

Gly

Gln

40

Pro

Tyr

Arg

25

Asn

Gly

Pro

Tyr

Val
25

Thr

Thr

10

Glu

Lys

Asn

Tyr

Val

10

Lys

Ser

Cys

Met Asn

His Ile

Leu Leu

Leu Pro

60

Lys Gly
75

Leu Ile

Ser Leu

Asp Asp

Val Trp
60

Page 150

Leu

Gln

Ile

45

Asp

Glu

Ile

Leu

Cys

45

Ala

Phe

Cys

30

Ile

Phe

Phe

Leu

30

Pro

Lys

Ile

15

Val

Lys

Ala

Leu

15

Ile

Arg

Cys

Phe

Ile

Cys

Ser

Ser

Lys

Asn

Lys



Cys Lys Asn Tyr
65

<210>
<211>
<212>
<213>

151
64
PRT
Medicago
<400> 151

Met Ala Asn Val
1

Leu Phe Phe Ile
20

Asp Ser His Cys
35

Gln Cys Arg Asn
50

<210>
<211>
<212>
<213>

152
62
PRT
Medicago
<400> 152

Met Gly Glu Ile
1

Met Phe Asn Val
20

Thr Ser Cys Asp
35

Pro Lys Phe Pro
50

Asn Asp
70

truncatula

Thr Lys Phe

5

Ala Lys Asn

Val Thr Lys

Glu Ala Cys
55

truncatula

Met Lys Phe

5

Ala Thr Gly

Ser Ser Lys

Val Cys Lys
55

Val

Asp

Ile

40

Gly

Val

Ser

Asp

40

Arg

Tyr

Ala
25

Lys

Cys

Tyr

Glu
25

Cys

Gly

Ile Ala Ile
10

Thr Ala Thr

Cys Val Leu

Tyr His Ser
60

Val Met Ile
10

Phe Ile Phe

Arg Ser Phe

Ile Cys Glu
60

Page 151

Tyr

Phe

Pro

45

Asn

Ile

Thr

Leu

45

Cys

Phe

Cys

30

Arg

Lys

Tyr

Lys

30

Cys

Ile

Leu Ser

15

His Asp

Thr Pro

Phe Arg

Leu Phe
15

Lys Leu

Tyr Ser



<210>
<211>
<212>
<213>

153
61
PRT
Medicago
<400> 153

Met Gly Glu Met
1

Leu Phe Leu Val
20

Gly Ile Val Asp
35

Trp Lys Cys Val
50

<210>
<211>
<212>
<213>

154

63

PRT
Medicago
<400> 154

Met Ala Arg Thr
1

Leu Phe Leu Val
20

Asp Cys Pro Lys
35

Lys Cys Ile Val
50

<210> 155

truncatula

Phe Lys Phe

5

Val Ile Phe

Asp Cys Tyr

Glu Asn Val
55

truncatula

Leu Lys Phe

5

Ala Asn Gly

Asp Leu Tyr

Phe Thr Arg
55

Ile

Glu

Lys

40

Cys

Val

Leu

Pro

40

Ile

Tyr

Asp

25

Ser

Val

Tyr

Lys

25

Leu

Pro

Thr

10

Ile

Lys

Leu

Ser

10

Ile

Leu

Phe

Phe

Gly

Lys

Trp

Met

Phe

Tyr

Pro

Ile

His

Pro

Tyr
60

Ile

Cys

Lys

Phe
60

Page 152

Leu

Ile

Leu

45

Lys

Leu

Ile

Cys

45

Asp

Phe Val His
15

Lys
30

Tyr Cys

Phe Lys Ile

Phe Leu Ser

15

Asp Val Ala

30

Ile Tyr Asn

Trp Ile



<211>
<212>
<213>

66
PRT
Medicago
<400> 155

Met Ala Asn Ile
1

Leu Phe Phe Ile
20

Asp Ser His Cys
35

Glu Cys Arg Asn
50

His His
65

<210>
<211>
<212>
<213>

156
68
PRT
Medicago
<400> 156

Met Gln Arg Val
1

Leu Ile Leu Phe
20

Ile Tyr Phe Pro
35

Asn Met Lys His
50

truncatula

Thr Lys Phe

5

Gly Met Asn

Val Thr Lys

Asn Ala Cys
55

truncatula

Lys Lys Met

5

Ile Ser 1Ile

Val Ser Arg

Tyr Lys Ala
55

Val

Asp

Ile

40

Thr

Ser

Phe

Pro

40

Lys

Ala
25

Lys

Cys

Glu

His

25

Cys

Cys

Ile

10

Ala

Cys

Tyr

Thr

10

Val

Ile

Arg

Ala

Ile

Val

Lys

Leu

Val

Thr

Lys

Ile

Leu

Leu

Gly
60

Lys

Ile

Asp

Gly
60

Page 153

Leu

Glu

Pro

45

Gly

Phe

Val

Lys

45

Phe

Phe

Cys

30

Arg

Phe

Val

Cys

30

Asp

Cys

Leu

15

Arg

Lys

Ser

Tyr

15

Asp

Cys

Ile

Ser

Glu

Pro

Phe

Val

Ser

Pro

Ser



Ser Arg Val Arg
65

<210> 157
<211> 72

<212> PRT
<213> Medicago

<400> 157
Met Gln Ile Arg
1

Ile Ile Leu Phe
20

Leu Glu Thr Ile
35

Ile Lys Met Trp
50

Cys Glu Trp Ile
65

<210> 158
<211> 54
<212> PRT
<213> Medicago

<400> 158
Met Phe Val Tyr
1

Thr Gly Ile Asn
20

Cys Pro Trp Val
35

truncatula

Lys Ile

Leu Phe

Glu Cys

Asn Lys

Lys Lys
70

Met

Leu

Glu

Asn

55

Leu

truncatula

Asp Leu
5

Ala Glu

Ala His

Ile

Ala

His

Ser Gly Val Leu Lys

Phe Leu Val Ala Arg

Thr Asp Gly Asp Cys

40

Tyr Arg His Lys Cys

Pro

Leu Phe Ile Ser Leu

Asp Thr Ser Cys His

Tyr Arg Glu Cys Ile

40

25

25

10

60

10

Page 154

Phe

Glu

Pro

45

Ile

Ile

Ser

Glu
45

Val Tyr Ala
15

Val Gly Gly
30

Arg Ser Met

Asp Gly Lys

Leu Val Vval
15

Phe Asp Asp
30

Gly Leu Cys



Ala Tyr Arg Ile
50

<210> 159
<211> 69

<212> PRT
<213> Medicago

<400> 159
Met Gln Arg Arg
1

Ala Ile Ile Leu
20

Gly Ala Tyr Ile
35

Lys Asn Ser His
50

Gln Trp Ala Trp
65

<210> 160
<211> 140
<212> PRT
<213> Medicago

<400> 160
Met Phe Val Tyr
1

Thr Asn Lys Ile
20

Thr Phe Thr Pro
35

Leu Tyr

truncatula

Lys Lys Ser
5

Leu Leu Ser

Glu Cys Glu

Pro Asp Thr

55

Lys

truncatula

Thr Leu Ile

5

Ala Ile Tyr

Leu Asp Leu

Met

Leu

Val
40

Ile

Cys

Ala Lys Met Leu Lys Phe

10

Phe Leu Val Ala Thr Glu

25

Asp Asp Asp Cys Pro Lys

Tyr Lys Cys Val Lys His

60

Phe Leu Phe Pro Ser His

10

Phe Phe

15

Val Gly

Pro Met

Arg Cys

Val Ile
15

Val Ser Asp Asp Asp Cys Leu Lys

25

Lys Cys Val Asp Asn Val Cys Glu Phe

40

Page 155



Asn

Phe

65

Gln

Arg

Asp

Asp

Leu

50

Leu

Gly

Ile

Tyr

Met
130

<210>
<211>
<212>
<213>

<400>

Arg

Lys

Asn

Gln

Asp

115

Trp

161
60
PRT

Cys

Ala

Ala

Val

100

Asp

Phe

Medicago

161

Met Ala Lys Phe

1

Leu Phe Leu Val

20

Asp Asp Cys Pro

35

Asn Tyr Cys Tyr

50

Lys

Leu

Arg

85

Pro

Asp

His

Gly

Lys

70

Glu

Thr

Asp

Leu

Lys

55

Lys

Val

Pro

Glu

Pro
135

truncatula

Ser Met Phe

5

Glu Thr Ala

Lys Val Ile

Phe Phe Met

55

Cys

Met

Lys

Ala

Glu

120

Asp

Val

Ile

Lys

40

Ile

Gly

Ile

Thr

105

Glu

Val

Tyr

Thr

25

Pro

Tyr

Glu

Gln

Pro

90

Lys

Glu

Val

Ala

10

Asn

Leu

Glu

Arg

Lys

75

Lys

Asp

Glu

Cys

Leu

Ile

Val

Gly

Asp

60

Leu

Lys

Gln

Glu

His
140

Ile

Arg

Met

Pro
60

Page 156

Glu

Val

Leu

Val

Glu
125

Asn

Cys

Lys

Leu

Leu

Glu
110

Phe

Phe

Glu

Phe

95

Glu

Asp

Leu
15

Val

Glu

80

Asp

Asp

Val

Ser

Val Ser Asp

30

Lys Cys Ile Gly

45



<210>
<211>
<212>
<213>

162
58
PRT
Medicago
<400> 162

Met Ala His Lys
1

Leu Val Ala Lys
20

Asp Cys Pro Pro
35

Lys Cys Lys Ser
50

<210>
<211>
<212>
<213>

163
61
PRT
Medicago
<400> 163

Met Gln Arg Lys
1

Leu Ile Asn Phe
20

Ile Pro Cys Thr
35

Lys Cys Ile Asp
50

<210>
<211>
<212>

164
57
PRT

truncatula

Phe val Tyr

5

Asn Val Lys

Asp Thr Arg

Tyr Arg Leu
55

truncatula

Lys Asn Met
5

Leu Ser Pro

Phe Ile Asp

Asn Phe Cys
55

Ala

Gly

Asp

40

Ser

Gly

Ile

Asp

40

Asn

Ile

Tyr

25

Leu

Tyr

Gln

Leu

25

Cys

Tyr

Ile Leu Phe Ile
10

Val Val Cys Arg

Arg Tyr Arg Cys
45

Gly

Ile Leu Ile Phe

10

Val Glu Met Thr

Pro
45

Pro Lys Met

Phe Glu Ile
60

Page 157

Phe

Thr

30

Leu

Val

Thr

30

Leu

Leu Phe
15

Val Asp

Asn Gly

Phe Ala
15

Thr Thr

Val val



<213> Medicago

<400> 164
Met Ala Gln Thr
1

Leu Phe Leu Val
20

Asp Asp Ala Cys
35

Gly Phe Cys Thr
50

<210>
<211>
<212>
<213>

165
77
PRT
Medicago
<400> 165

Met Leu Arg Arg
1

Leu Leu Ile Tyr
20

Ile Pro Cys Asn
35

Tyr Arg Cys Asn
50

Thr Ile Pro Gln
65

<210>
<211>

166
59

truncatula

Leu Met Leu
5

Val Ile Ser

Pro Arg Val

Tyr Trp Lys
55

truncatula

Lys Asn Thr

Ile Phe Leu

Ser Asp Ser

Phe
55

Asp Gly

Met
70

Tyr Thr

Val

Arg

Ser

40

Leu

Val

Phe

Asp

40

Cys

Asp

Tyr

Gln

25

Ser

Asp

Gln

Leu

25

Cys

Val

Leu

Ala Leu Ile Ile
10

Thr Asp Ile Pro

His His Ile Glu
45

Ile
10

Leu Met Phe

Val Ile Thr Ser

Ile
45

Pro Trp Lys

Ser Ile

60

Tyr Lys

Ile Phe

75

Pro Arg

Page 158

Phe

Cys
30

Val

Ser

30

Tyr

Asp

Thr Ser
15

Lys Ser

Val Lys

Ser Ala

15

Ala Asn

Tyr Thr

Pro Ser



<212>
<213>

PRT
Medicago
<400> 166

Met Ala Val Ile
1

Leu Leu Tyr Val
20

Pro Phe Ile Cys
35

Cys Phe Cys Leu
50

<210>
<211>
<212>
<213>

167
62
PRT
Medicago
<400> 167

Met Asp Ala Ile
1

Leu Phe Val Thr
20

Asp Phe Val Cys
35

Gln Cys Ile His
50

<210>
<211>
<212>
<213>

168

67

PRT
Medicago

truncatula

Leu Lys Phe

5

Val Asn Gly

Thr Gly Pro

Ser Ser Gly
55

truncatula

Leu Lys Phe

5

Thr Arg Asn

Gly Asn Asp

Arg Tyr Cys
55

truncatula

Val

Thr

Gln

40

Lys

Ile

Val

Asp

40

Lys

Tyr

Arg

25

Ile

Glu

Tyr

Glu

25

Glu

Cys

Ile

10

Cys

Pro

Ala

Ala

10

Ala

Cys

Leu

Met Ile Ile

Asn Arg Asp

Lys Cys Val

45

Tyr

Met Phe Leu

Glu

Leu Phe

Pro
45

Val Tyr

Lys Ser
60

Arg

Page 159

Phe Leu Phe
15

Glu
30

Asp Cys

Ser His Ile

Phe Leu Phe

15

Cys
30

Asn Arg

Ala Vval

Asn



<400> 168
Met Gln Ile
1

Val Ile Ile

Ser Gln Met
35

Gln Phe Arg
50

Ile Asp Ser
65

<210>
<211>
<212>
<213>

169
76
PRT

<400> 169

Met Gln Met
1

Leu Leu Ile

Pro Asn
35

Asn

His Lys Leu

50

Asp Phe Thr

65

Gly

Leu

20

Ile

Gly

Medicago

Arg

Leu

20

Asn

Ala

His

Arg Lys Lys
5

Phe Leu Ser

Asn Phe Arg

Val Asn Ile
55

truncatula

Lys Asn Met

Phe Ser Pro

Pro Cys Val

Thr Met

55

Arg

Pro
70

Asp Tyr

Met

Ile

Gly

40

Arg

Ala

Phe

Thr

40

Val

Ala

Gly

Phe

25

Cys

Cys

Gln

Leu

25

Asp

Cys

Pro

Glu

10

Leu

Lys

Arg

Ile

10

Val

Ala

Asn

Ser

Thr

Cys

Arg

Ser

Leu

Ala

Asp

Ile

Leu
75

Pro

Thr

Asp

Gly
60

Phe

Arg

Cys

Gly

60

Pro

Page 160

Lys

Asn

Lys

45

Phe

Tyr

Ile

Gln

45

Phe

Leu

Ser

30

Asp

Cys

Val

Met

30

Arg

Cys

Val

15

Ser

Cys

Thr

Tyr

15

Val

Tyr

Leu

Tyr

Phe

Pro

Pro

Ala

Val

Arg

Met



<210> 170
<211> 77

<212> PRT
<213> Medicago

<400> 170

Met Tyr Val Tyr
1

Met Phe Ile Tyr
20

Ile Asn Thr Ser
35

Glu Asp Val Phe
50

Tyr Val Ser Lys
65

<210> 171
<211> 67

<212> PRT
<213> Medicago

<400> 171
Met Ala Lys Ile
1

Leu Phe Leu Val
20

Pro Tyr Pro Cys
35

Pro Gly Tyr Lys
50

truncatula

Tyr Ile

Ala Leu

Asp Ile

Cys Asn

Cys Vval
70

Gln

Ile

Pro

Ser

55

Tyr

truncatula

Val Asn

5

Ala Thr

Asn Thr

Pro Gly

Phe

Lys

Gly

Cys
55

Met

Ile

Asn

40

Asn

Asn

Val

Gly

Ser

40

Glu

Gly

Phe

25

Asn

Asp

Phe

Tyr

Gly

25

Asp

Asp

Lys Asn

10

Leu Ser

Ser Asn

Asp Cys

Cys Glu
75

Ser Met

10

Ser Lys

Cys Pro

Gly Tyr

Met

Gln

Arg

Pro

60

Tyr

Ile

Pro

Gln

Cys
60

Page 161

Ala

Phe

Asn

45

Thr

Trp

Ile

Phe

Asn

45

Asn

Gln

Phe

30

Ser

Ile

Phe

Leu

30

Met

His

Arg

15

Val

Pro

Leu

Val
15

Thr

Cys

Phe

Val

Lys

Tyr

Ser

Arg

Pro

Tyr



Lys Arg Trp
65

<210>
<211>
<212>
<213>

172
62
PRT
Medicago
<400> 172

Met Val Arg Thr
1

Leu Phe Leu Val
20

Ala Ala Ser Cys
35

Asp Asn Lys Cys
50

<210>
<211>
<212>
<213>

173
62
PRT
Medicago
<400> 173

Met Ala Arg Thr
1

Leu Phe Leu Val
20

Ala Ala Asn Cys
35

Asn Gly Ile Cys
50

truncatula

Leu Lys Phe

5

Ala Lys Gly

Pro Arg Leu

Val Lys Phe
55

truncatula

Leu Lys Phe

5

Ala Lys Gly

Pro Asp Leu

Val Gln Phe
55

Val

Gly

Met

40

Met

Val

Asp

Met

40

Thr

Tyr

Gly

25

Tyr

Met

Tyr

Asp

25

Tyr

Leu

Val Ile Ile
10

Lys Lys Ile

Pro Leu Val

Lys Ser Arg
60

Ala Val Ile
10

Val Lys Ile

Pro Leu Val

Thr Phe Pro
60

Page 162

Leu

Tyr

Tyr

45

Phe

Leu

Lys

Tyr

45

Phe

Ile

Cys

30

Lys

Val

Phe

Cys

30

Lys

Val

Leu Ser
15

Glu Asn

Cys Leu

Leu Ser
15

Val Val

Cys Leu



<210>
<211>
<212>
<213>

174

65

PRT
Medicago
<400> 174

Met Ser Asn Thr
1

Leu Phe Leu Gly
20

Thr Ala Asp Cys
35

Glu Cys Ile Asn
50

Lys
65

<210>
<211>
<212>
<213>

175

76

PRT
Medicago

<400> 175
Met Lys Arg Val
1

Ile Ile Ile Phe
20

Tyr Tyr Tyr Lys
35

Arg Ile Pro Leu

truncatula

Leu Met Phe

5

Pro Lys Asn

Met Lys Thr

Asp Phe Cys
55

truncatula

Val Asn Met

5

Leu Ser Leu

Cys Phe Lys

Arg Pro Lys

Val

Val

Leu

40

Ile

Ala

Phe

Asp

40

Cys

Ile

Tyr

25

Lys

Pro

Lys

Leu

25

Ser

Met

Thr Phe Ile
10

Ala Phe Gln

Thr Asp Glu

Phe Pro Ile
60

Ile Vval Lys
10

Val Ala Thr

Asp Cys Val

Tyr Arg His

Page 163

Val

Pro

Asn

45

Pro

Tyr

Lys

Lys

45

Ile

Leu

Cys

30

Ile

Lys

Val

Ile

30

Leu

Cys

Val

15

Val

Trp

Gly

Tyr
15

Glu

Leu

Thr

Thr

Tyr

Arg

Val

Gly

Cys

Cys



50

Lys Val
65

<210>
<211>
212>
<213>
<400>
Met Lys
1

Thr Leu

Glu Cys

Thr Tyr
50

Glu Tyr
65

<210>
<211>
<212>
<213>

<400>
Met Ala

1

Leu Phe

Val Leu

176

66

PRT
Medicago

176

Arg Gly

Val Leu
20

Lys Ile
35

Lys Cys

177

64

PRT
Medicago

177

Lys Thr

Leu Val
20

55 60

Thr Gln Asn Asn Tyr Val Leu Thr
70 75

truncatula

Lys Asn Met Ser Lys Ile Leu Lys Phe Ile Tyr Ala
5 10 15

Tyr Leu Phe Leu Val Val Thr Lys Ala Ser Asp Asp
25 30

Asp Gly Asp Cys Pro Ile Ser Trp Gln Lys Phe His
40 45

Ile Asn Gln Lys Cys Lys Trp Val Leu Arg Phe His
55 60
truncatula

Leu Asn Phe Met Phe Ala Leu Ile Leu Phe Ile Ser
5 10 15

Ser Lys Asn Val Ala Ile Asp Ile Phe Val Cys Gln
25 30

Page 164



Thr Asp Ala Asp
35

Cys Ile Asp Asn
50

<210> 178
<211> 59

<212> PRT
<213> Medicago

<400> 178

Met Ala Asn Thr
1

Phe Leu Val Ala
20

Ala Asp Cys Pro
35

Gly Glu Cys Arg
50

<210> 179
<211> 59

<212> PRT
<213> Medicago

<400> 179
Met Ala His Phe
1

Leu Phe Leu Val
20

Asp Asp Cys Pro
35

Cys Pro Lys Ser Glu Leu Ser Met Tyr Thr Trp Lys

40

45

Glu Cys Asn Leu Phe Lys Val Met Gln Gln Met Val

55

truncatula

His Lys Leu Val
5

Asn Asn Val Glu

Pro Ser Thr Arg
40

Trp Thr Arg Met
55

truncatula

Leu Met Phe Val
5

Glu Met Gly His

Lys Val Glu Lys Pro Ile Thr Met

40

Met Ile Leu

Tyr Val Asn

Lys Arg Phe

Tyr Ala Leu Ile

Leu Ser Ile His

Phe Ile

Cys Glu
30

Lys Cys
45

Thr Cys

Cys Val
30

Lys Cys
45

Phe Leu
15

Thr Asp

Val Lys

Leu Ser
15

Ser Val

Ile Asn



Asn Tyr Cys Lys
50

<210> 180
<211> 66
<212> PRT
<213> Medicago

<400> 180

Met Asn Gln Ile
1

Leu Phe Pro Val
20

Gly Asp Cys Pro
35

Tyr Ser Cys Glu
50

Arg Ile
65

<210> 181
<211> 61

<212> PRT
<213> Medicago

<400> 181
Met Arg Lys Asp
1

Ile Phe Phe Ser
20

Arg Cys Val Ser
35

Tyr Phe Val Asp His Lys Leu
55

truncatula

Pro Met Phe Gly Tyr Thr Leu Ile Ile Phe Phe Ser
5 10 15

Ile Thr Asn Gly Asp Arg Ile Pro Cys Val Thr Asn
25 30

Val Met Arg Leu Pro Leu Tyr Met Arg Cys Ile Thr
40 45

Leu Phe Phe Asp Gly Pro Asn Leu Cys Ala Val Glu
55 60

truncatula

Met Ala Arg Ile Ser Leu Phe Val Tyr Ala Leu Ile
5 10 15

Leu Phe Phe Val Leu Thr Asn Gly Glu Leu Glu Ile
25 30

Asp Ala Asp Cys Pro Leu Phe Pro Leu Pro Leu His
40 45

Page 166



Asn Arg Cys Ile
50

<210>
<211>
<212>
<213>

182
60
PRT
Medicago
<400> 182

Met Ala Gln Ile
1

Leu Phe Leu Val
20

Thr Asp Ala Asp
35

Gln Gly Gly Met
50

<210>
<211>
<212>
<213>

183

56

PRT
Medicago

<400> 183
Met Ala Arg Val
1

Leu Phe Leu Val
20

Gly Asp Cys Ser
35

Ile Gly Leu Thr

Asp Asp Val Cys His Leu Phe Thr Ser

55

truncatula

Leu Met Phe

5

Glu Ser Ile

Cys Pro Ala

Cys Arg Leu
55

truncatula

Ile Ser Leu

5

Ala Thr Asn

Lys Asp Glu

Cys Tyr Cys

Val

Lys

Arg

40

Leu

Phe

Gly

Cys

40

Ile

Tyr

Ile

25

Glu

Ile

60

Phe Leu Ile
10

Phe Thr Glu

Leu Pro Glu

Lys Lys Asp
60

Tyr Ala Leu Ile

Asp
25

Pro Ser His Leu Val

10

Leu Ser Pro
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Ile Phe

His Arg

30

Tyr Leu

45

Ile Phe

Leu
30

Cys

Pro
45

Leu Ser
15

Cys Arg

Lys Cys

Leu Phe
15

Arg Ser

Lys Cys



50

<210> 184
<211> 62

<212> PRT
<213> Medicago

<400> 184
Met Gln Arg Arg
1

Phe Ile Ile Ser
20

Ile Pro Cys Val
35

Tyr Ser Lys Cys
50

<210> 185
<211> 66

<212> PRT
<213> Medicago

<400> 185
Met Asn His Ile

1

Val Tyr Leu Val
20

Tyr Asp Cys Arg
35

Glu Lys Pro Met
50

55

truncatula

Lys Asn Met

5

Ile Ser Leu

Lys Asp Thr

Val Asp Gly
55

truncatula

Ser Lys Phe

Val Leu Asp

Arg Lys Val

Cys Ile Asn
55

Ala

Phe

Asp

40

Phe

Val

Gly

Lys

40

Ser

Gln

Leu

25

Cys

Cys

Tyr

Arg

25

Ile

Met

Ile

10

Val

Pro

Lys

Ala

10

Pro

Val

Cys

Leu

Val

Thr

Met

Leu

Val

Gly

Thr

Leu

Thr

Leu

Leu
60

Ile

Ser

Cys

Cys
60
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Phe

Asn

Pro

45

Ser

Ile

Cys

Ile

45

Ile

Ala

Gly

30

Cys

Ile

Phe

Lys

30

Phe

Arg

Tyr Val
15

Val Lys

Pro Leu

Leu Ser

15

Asp His

Pro Gln

Glu Ile



Val Pro
65

<210>
<211>
<212>
<213>
<400>
Met Lys
1

Leu Phe

Ala Leu

Phe Val
50

Ile Gly
65

Cys Leu

<210>
<211>
<212>
<213>

<400>
Met Thr
1

Ile Tyr

186

86

PRT
Medicago
186

Ser Gln

Lys Ile
20

Ile Ile
35

Ser Cys

Cys Asn

Trp Leu

187

62

PRT
Medicago

187

Tyr Ile

Val Gly
20

truncatula

Asn His

Phe Gln

Phe Leu

Asn Ser

Ile Pro

70

Asp Tyr
85

Ala

Asn

Tyr

His

55

Glu

truncatula

Lys

Asn

Thr

40

Ile

Gln

Phe

Asp

25

Tyr

His

Tyr

Ile

10

Ser

Leu

Cys

Leu

Ser

His

His

Arg

Leu
75

Phe

Phe

Val

Val

60

Cys

Tyr

Lys

Thr

45

Asn

Val

Lys

Val

30

Asn

Asn

Asn

Asn

15

Phe

Gly

His

Leu

Asp

Phe

Val

Lys

Phe
80

Ser Lys Val Val Tyr Ala Leu Ile Ile Phe Leu Ser

5

10

15

Val Asn Asp Cys Met Leu Val Thr Cys Glu Asp His

25
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30



Phe Asp Cys Arg
35

Ile Pro Gln Cys
50

<210>
<211>
<212>
<213>

188
63
PRT
Medicago
<400> 188

Met Thr His Ile
1

Ile Tyr Val Gly
20

Asn Asp Cys Asn
35

Glu Val Pro Arg
50

<210>
<211>
<212>
<213>

189
60
PRT
Medicago
<400> 189

Met Val Gln Thr
1

Ile Phe Leu Gly
20

Glu Gly Ala Cys
35

Gln Asn Val Gln Gln Val Gly Cys Ser Phe Arg Glu

40

45

Ile Asn Ser Ile Cys Lys Cys Met Lys Gly

55

truncatula

Ser Lys Phe Val

5

Val Asn Asp Cys

Gln
40

Asn Asn Trp

Cys Ile Asn
55

Ser

truncatula

Pro Lys Leu Val

5

Met Thr Ile

Lys Ser Asp
40

60

Phe Ala Leu Ile

10

Lys
25

Arg Ile Pro

Leu Leu Ala Cys

Ile Cys Lys Cys

60

Tyr Val Ile Val
10

Cys Asn Ser Ser Phe

25

Lys Asp Cys Pro Lys
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Ile

Cys

Arg

45

Met

Leu

Ser

Leu
45

Phe

Lys

30

Phe

Pro

Leu

His
30

His

Leu Ser

15

Asp Asn

Glu Arg

Met

Leu Ser
15

Phe Phe

Arg Ser



Asn Val Arg Cys

50

<210>
<211>
<212>
<213>

<400>

190

77

PRT
Medicago

190

Met Thr Lys Ile

1

Ile Phe Leu Val

20

Cys Glu Tyr Ile

35

Asn His Cys Lys

50

Ile Pro Asn Gly

65

<210>
<211>
<212>
<213>

<400>

191

64

PRT
Medicago

191

Met Ala Lys Thr

1

Leu Phe Leu Val

20

Thr Asp Ala Asp

Arg Lys Gly Gln Cys Val Gln Ile

55

truncatula

Leu Met

Ala Ser

Leu Cys

Cys Vval

Val His
70

Leu

Tyr

Leu

Pro

55

Lys

truncatula

Phe

Thr

Phe

40

Met

Phe

Leu Asn Phe Val

5

Ser Lys Asn Val

Tyr

Asp

25

Pro

Gly

His

Cys

Ala

10

Glu

Ile

Ser

Ile

Met

Cys

Ile

Ile

Ile
75

60

Ile

Ser

Lys

Glu

60

Asn

Val

Thr

Arg

45

Pro

Asn

Ala Met Ile Leu

10

Ala Leu Tyr Ile Ile

25

Cys Pro Ile Ser Lys Leu Asn Met Tyr
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Phe His Ser
15

Asp Ala Asp
30

Cys Ile His

Met Ser Thr

Phe Ile Ser
15

Glu Cys Lys
30

Asn Trp Arg



35

Cys Ile Lys Ser

50

<210>
<211>
<212>
<213>

<400>

192

72

PRT
Medicago

192

Met Gln Lys Glu

1

Met Ile Ile Phe

20

Tyr Ile Ile Glu

35

Glu Met Phe Ala

50

Met Tyr Glu Asp

65

<210>
<211>
<212>
<213>

<400>

193

57

PRT
Medicago

193

Met Ala Ala Thr

1

Leu Phe Leu Val

20

40 45

Ser Cys His Leu Tyr Lys Val Ile Gln Phe Met Val
55 60

truncatula

Lys Asn Met Ala Lys Thr Phe Glu Phe Val Tyr Ala
5 10 15

Ile Leu Leu Phe Leu Val Glu Asn Asn Phe Ala Ala
25 30

Cys Gln Thr Asp Asp Asp Cys Pro Lys Ser Gln Leu
40 45

Trp Lys Cys Val Lys Asn Gly Cys His Leu Phe Gly
55 60

Asp Asp Asp Pro
70

truncatula

Arg Lys Phe Ile Tyr Val Leu Ser His Phe Leu Phe
5 10 15

Thr Lys Ile Thr Asp Ala Arg Val Cys Lys Ser Asp
25 30
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Lys Asp Cys Lys
35

Asn Gly Glu Cys
50

<210> 194
<211> 75

<212> PRT
<213> Medicago

<400> 194
Met Gln Arg Leu

1

Ile Ile Leu Leu
20

Ala Phe Val Pro
35

Gln Val Lys Gly
50

Ser Val Lys Arg
65

<210> 195
<211> 102
<212> PRT
<213> Medicago

<400> 195
Met Lys Phe Ile
1

Gln Phe Leu Thr
20

Asp Ile Ile Ile Tyr Arg Tyr Ile Leu Lys Cys Arg

40

Val Lys Ile Lys Ile

55

truncatula

Asp Asn Met

Leu Phe Ile

Asn Ser Gly

Tyr Ile Ala

55

Thr Trp Ser
70

truncatula

Ala

Phe

Pro

40

Arg

Ser

Lys

Leu

25

Cys

Cys

Tyr

Asn

10

Val

Thr

Arg

Ser

45

Val Lys Phe Ile Tyr Val
15

Ile Ile Val Cys Asp Ser
30

Thr Asp Lys Asp Cys Lys
45

Lys Gly Tyr Cys Met Gln
60

Arg
75

Tyr Ile Met Ile Leu Phe Leu Ser Leu Phe Leu Val

5

10

15

Cys Lys Gly Leu Thr Val Pro Cys Glu Asn Pro Thr

25

30
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Thr

Asn

Asp

65

Lys

Met

Cys

Phe

50

Gly

Pro

Lys

<210>
<211>
<212>
<213>

<400>

Pro Glu
35

Ile Cys

Pro Glu

Lys Ile

Glu Ile
100

196

59

PRT
Medicago

196

Met Ala Gln Phe

1

Leu Phe Tyr Val

20

Arg Cys Val Thr

35

Pro Lys Cys Val

50

<210>
<211>
<212>
<213>

197

70

PRT
Medicago

Asp Phe Cys

Leu Cys Asp
55

Pro Glu Tyr
70

Ile Asn Glu
85

Glu Val

truncatula

Leu Met Phe

5

Glu Ala Ala

Asp Ala Asp

Asp Gly Phe
55

truncatula

Thr

40

Gly

Asp

Asn

Ile

Met

Cys

40

Cys

Pro

Pro

His

Met

Tyr

Phe
25

Pro

Glu

Pro

Glu

Lys

Met
90

Val

10

Glu

Asn

Tyr

Met Ile

Tyr Ala

60

Gly Asp

Met Arg

Leu Ile

Leu Thr

Val val

Thr
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Thr

45

Glu

Phe

Glu

Ile

Lys

Lys
45

Arg

Pro

Leu

Arg

Phe

Ser
30

Pro

Cys Ile

Glu Tyr

Ser Val
80

His Met
95

Leu Tyr
15

Thr Ile

Leu Lys



<400> 197
Met Lys Met Arg
1

Leu Ile Ile Phe
20

Ser Ser Phe Val
35

Ala Thr Arg Asp
50

Asp Ser Leu Cys
65

<210>
<211>
<212>
<213>

198
41
PRT
Medicago
<400> 198

Thr Arg Met Leu
1

Val Ile Ser Pro
20

Tyr Ile Glu Gly
35

<210>
<211>
<212>
<213>

199
69
PRT
Medicago
<400> 199

Met Ala Gln Phe

Ile His Met

Leu Ser Pro

Ser Pro Lys

Cys Pro Tyr

55

Thr Tyr

70

truncatula

Thr Ile Pro

5

Cys His Thr

Ser Tyr Glu

truncatula

Ala

Phe

Ser

40

Glu

Cys

Lys

Gly
40

Gln Ile Ile Met Phe Phe Tyr Ala
10 15

Leu Val Asp Arg Arg Ser Phe Pro
25 30

Tyr Thr Ser Glu Ile Pro Cys Lys
45

Leu Tyr Tyr Glu Thr Lys Cys Val
60

Thr Ser Asp Asp Asn Cys Pro Lys
10 15

Cys Phe Asp Gly Phe Cys Gly Trp
25 30

Pro

Leu Leu Phe Val Tyr Ser Leu Ile Ile Phe Leu Ser
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Leu Phe Phe Gly

20

Thr Ile Pro Cys

35

Cys His Thr Lys

50

Ser Tyr Glu Gly

65

<210>
<211>
<212>
<213>

<400>

200

78

PRT
Buchnera

200

Met Lys Leu Leu

1

Ser Ile Gln Tyr

20

Asp Arg Val Cys

35

Ile Gln Tyr Lys

50

Gly Lys Ala Ser

65

<210>
<211>
<212>

201
77
PRT

Glu Ala Ala

Thr Ser Asp

Cys Phe Asp
55

Pro

aphidicola

His Gly Phe
5

Ala Tyr Gly

His Lys Leu

Ser Leu Lys
55

Val Vval Leu
70

10

15

Phe Glu Arg Thr Glu Thr Arg Met Leu

Asp
40

Gly

Leu

Gly

Cys

40

Gly

His

25

Asn

Phe

Ile

Pro

25

Gly

Leu

Asn

Cys Pro Lys

Cys Gly Trp
60

Ile Met Leu
10

Phe Leu Thr

Asp Glu Phe

Trp Phe Pro

60

Phe Leu Thr
75
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Val
45

Tyr

Thr

Lys

Val

45

His

Ser

30

Ile

Ile

Met

Tyr

30

Cys

Cys

Pro

Ser Pro

Glu Gly

His Leu

15

Leu Cys

Ser Cys

Pro Thr



<213> Buchnera

<400> 201
Met Lys Leu Leu
1

Ser Val Gln Tyr
20

Thr His Cys Asn
35

Gln Tyr His Ser
50

Ser Ala Ala Gln
65

<210> 202
<211> 86
<212> PRT
<213> Buchnera

<400> 202
Met Ser Val Arg

1

Ile Met Ser Pro
20

Tyr Ser Gly Cys
35

Ile Thr Asn Gly
50

Ser Glu Thr Ser
65

aphidicola

Tyr Gly

Phe Glu

Lys Leu

Met Glu

Met Leu
70

Phe

Ser

Cys

Gly

55

His

aphidicola

Lys Asn

Val Thr

Gly Ser

Leu Asp

Cys Gly
70

Val

Pro

Leu

Tyr

55

Glu

Leu

Pro

Gly

40

Leu

Asp

Leu

Thr

Ala

40

Phe

Ala

Ile

Phe

25

Trp

Phe

Pro

Ser

25

Leu

Lys

Phe

Ile

10

Glu

Ile

Phe

Leu

Thr

10

Val

Val

Ser

Asp

Met

Thr

Asp

Pro

Ser
75

Met

Phe

Cys

Ser

Thr
75

Leu

Lys

His

His

60

Asn

Phe

Ile

Phe

Ala

60

Cys
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Thr

Tyr

Cys

45

Cys

Pro

Val

Ser

Val

45

Pro

Thr

Ile

Asn

30

Ser

Arg

Val

Ala

30

Ser

Leu

Asp

His

15

Cys

Cys

Thr

Leu

15

Val

Asn

Ser

His

Leu

Asp

Ile

Gly

Leu

Cys

Gly

Thr

Cys
80



Leu Ala Asn Phe

<210>
<211>
<212>
<213>

<400>

203

69

PRT
Buchnera

203

Met Arg Leu Leu

1

Ser Val Gln Asp

20

Ile Glu Ile Cys

35

Arg Pro Cys Tyr

50

Pro Tyr Cys Tyr

65

<210>
<211>
<212>
<213>

<400>

204

77

PRT
Buchnera

204

Met Arg Leu Leu

1

Ser Val Gln Asp

20

Lys Glu Ile Cys

Lys Phe
85

aphidicola

Tyr Gly Phe Leu Ile
5

Phe Asp Pro Thr Glu
25

Ser Lys Tyr Cys Ala
40

Cys Val Glu Ala Ala
55

Asp

aphidicola

Tyr Gly Phe Leu Ile
5

Ile Asp Pro Asn Thr
25

Ser Lys Tyr Cys Glu

Ile Met Leu Thr Ile Tyr Leu
10 15

Phe Lys Gly Pro Phe Pro Thr
30

Val Val Cys Asn Tyr Thr Ser
45

Lys Glu Arg Asp Gln Trp Phe
60

Ile Met Leu Thr Ile His Leu
10 15

Leu Arg Gly Pro Tyr Pro Thr
30

Tyr Asn Val Val Cys Gly Ala
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35

Ser Leu Pro Cys

50

Phe Ala Cys Cys

65
<210> 205
<211> 108
<212> PRT
<213> Buchnera
<400> 205
Met Lys Leu Phe
1
Val Phe Ala Ser
20
Asn Asp Met Ile
35
Val Arg Val Ser
50
Lys Asn Pro Ile
65
Lys Ile Phe Gly
Pro Pro Ala Leu
100
<210> 206
<211> 178
<212> PRT

40

45

Ile Cys Val Gln Asp Ala Arg Gln Leu Asp His Trp

55

60

Tyr Asp Gly Gly Pro Glu Met Leu Met

70

aphidicola

Val val val

5

Asp

Ser

Ser

Leu

Thr

85

Arg

Thr

Leu

Ala

Gly

70

Tyr

Lys

Ala

Ser

Asp

55

Leu

Ser

Asn

Val

Ala

Ser

40

Ser

Leu

Asp

Arg

Leu

Ala

25

Leu

Gly

Lys

Ala

Gly
105

Val
10

Pro

Val

Gly

Ser

Ala

90

Met

75

Ala

Thr

Gly

Ser

Val

75

Pro

Leu

Val

Asp

Asp

Ser

60

Ile

Ala

Ala
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Gly

Tyr

Asn

45

Lys

Lys

Met

Ile

Glu

30

Ser

Thr

Leu

Pro

Met

15

Asp

Pro

Ser

Leu

Pro
95

Phe

Thr

Tyr

Ser

Thr

80

Ile



<213>

<400>

206

Met Val Ala

1

Ala

Phe

Leu

Ala

65

Phe

Asn

Leu

Met

Glu

145

Leu

Lys

Val

Ala

Asp

50

Phe

Glu

Phe

Thr

Val

130

Thr

Ile

Ala

Gln

Glu

35

Asn

Ala

Gly

Gln

Leu

115

Glu

Glu

Gly

Buchnera

Cys

Gly

20

Leu

Ala

Glu

Lys

Ala

100

Lys

His

Lys

Gln

aphidicola

Lys

Arg

Lys

Gly

Ser

Ala

85

Val

Asp

Gly

Glu

Gly
165

Val

Pro

Ser

Glu

Leu

70

Ser

Val

Phe

Thr

Ile

150

Lys

Ile

Gly

Val

Tyr

55

Lys

Ala

Asp

Thr

Glu

135

Lys

Ala

Leu

Gly

Ser

40

Ala

Thr

Ser

Thr

Glu

120

Ile

Glu

Leu

Ala

Glu

25

Thr

Glu

Asp

Tyr

105

Lys

Thr

Phe

Gln

Val

10

Pro

Asn

Ala

Ala

Val

90

Ile

Ser

Lys

Phe

Ala
170

Ala

Glu

Ile

Ala

Ala

75

Phe

Lys

Glu

Lys

Lys

155

Lys

Val

Trp

Thr

Lys

60

Val

Lys

Asn

Gln

Ala

140

Lys

Ile
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Val

Ala

Asn

45

Asn

Phe

Glu

Leu

Ala

125

Gln

Gln

Ala

Phe

Ala

30

Leu

Asn

Ser

Ser

Pro

110

Leu

Gly

Ile

Glu

Val

15

Pro

Val

Leu

Lys

Thr

95

Lys

Lys

Asn

Glu

Ala
175

Ala

Ile

Gly

Asn

Ser

80

Lys

Asp

Tyr

Thr

Asn

160

Lys



<210>
<211>
<212>
<213>

<400>

207
311
PRT
Buchnera

207

Met Lys Thr Ser

1

Cys

Ala

Lys

Met

65

Ser

Gly

Asn

Gln

Ser
145

Leu

Thr

Asn

50

Leu

Ser

Gln

Glu

Ser

130

Glu

Ala Ser
20

Thr Glu
35

Leu Val

Ile Thr

Glu Gln

Asn Ser

100

Gly Gln
115

Asn Glu

Gln Ser

aphidicola

Ser

Val

Asn

Arg

Asn

Ser

85

Glu

Asn

Val

Asn

Ser

Ala

Pro

Gln

Glu

70

Asn

Gln

Ser

Gln

Glu
150

Lys

Asn

Ile

Asn

55

Val

Glu

Ser

Lys

Ser

135

Val

Val

Ala

Val

40

Val

Val

Gly

Asn

Gln

120

Ser

Gln

Phe

Leu

25

Glu

Val

Gln

Gln

Glu

105

Ser

Glu

Ser

Ala

10

Pro

Lys

Asp

Lys

Asn

90

Val

Asn

His

Ser

Ser

Val

His

Leu

Gln

75

Ser

Gln

Glu

Ser

Glu
155

Cys

Gln

Gly

Lys

60

Ser

Glu

Ser

Gly

Asn

140

His
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Val

Lys

Cys

45

Thr

Asn

Gln

Ser

Gln

125

Glu

Ser

Ala

Ser

30

Arg

Tyr

Glu

Ser

Glu

110

Asn

Gly

Asn

Ile

15

Val

Ala

Asp

Val

Asn

95

His

Ser

Gln

Glu

Val

Ala

His

Ser

Gln

80

Glu

Ser

Glu

Asn

Gly
160



Gln

Glu

Ser

Lys

Asn

225

Val

Asn

Gln

Pro

Gly
305

Asn

Val

Asn

Gln

210

Ser

Gln

Glu

Ser

Glu

290

Asp

<210>
<211>
<212>
<213>

<400>

Ser Lys

Gln Ser
180

Glu Asp
195

Ser Asn

Glu Gln

Ser Ser

Gly Gln
260

Asn Glu
275

Ser Ser

Asp Ser

208
431
PRT
Buchnera

208

Met Lys Thr Ile

Gln Ser
165

Ser Glu

Gln Asn

Glu Gly

Ser Asn

230

Glu Gln

245

Ser Ser

Val Gln

Tyr Glu

Glu His
310

Asn

His

Ser

Gln

215

Glu

Ser

Glu

Ser

Ser

295

Arg

aphidicola

Glu

Trp

Glu

200

Asn

Gly

Asn

Gln

Pro

280

Glu

Gly

Asn

185

Gln

Ser

Gln

Glu

Ser

265

Glu

Glu

Gln

170

Glu

Ser

Lys

Asn

Gly

250

Asn

Glu

Thr

Asn

Gly

Asn

Gln

Ser

235

Gln

Glu

His

Lys

Ser

Gln

Glu

Ser

220

Lys

Asn

Gly

Tyr

Gly
300

Lys

Asn

Gly

205

Asn

Gln

Ser

Gln

Asp

285

Ser

Gln

Ser

190

Gln

Glu

Ser

Lys

Asn

270

Leu

His

Ser

175

Lys

Asn

Asp

Asn

Gln

255

Ser

Pro

Glu

Asn

Gln

Ser

Gln

Glu

240

Ser

Lys

Asp

Ser

Ile Leu Gly Leu Cys Leu Phe Gly Ala Leu Phe Trp
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Ser

Val

Thr

Lys

65

Glu

Lys

Ala

Thr

Asn

145

Ala

Ala

Thr

Thr

Pro

Asn

50

Pro

Ser

Pro

Ala

Asn

130

Lys

Lys

Ala

Glu

Gln

Ser

35

Ala

Val

Glu

Val

Val

115

Asn

Pro

Pro

Lys

Thr
195

Ser

20

Glu

Ala

Asp

Gln

Val

100

Val

Asp

Ala

Glu

Pro

180

Lys

Met

Ala

Ser

Ala

Lys

85

Ala

Glu

Ala

Thr

Ser

165

Asn

Ala

Pro

Val

Pro

Glu

70

Pro

Ser

Ser

Lys

Asp

150

Lys

Ser

Thr

Val

Pro

Val

55

Val

Ser

Glu

Lys

Pro

135

Ala

Pro

Glu

Gln

Gly

Gln

40

Ser

Lys

Gly

Ser

Pro

120

Glu

Lys

Ala

Val

Gln
200

Glu

25

Lys

Asp

Pro

Glu

Lys

105

Glu

Asn

Ala

Ser

Pro

185

Ser

10

Val

Gln

Ala

Thr

Pro

90

Pro

Asn

Ala

Glu

Asp

170

Val

Ala

Val

Lys

Val

75

Lys

Glu

Asp

Ala

Thr

155

Leu

Ala

Pro

Glu

Pro

60

Ser

Pro

Ser

Ala

Ala

140

Glu

Lys

Leu

Val Glu Thr
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Ala

Ala

45

Glu

Glu

Glu

Asp

Val

125

Pro

Leu

Ala

Pro

Asn
205

Val

30

Lys

Ser

Val

Ser

Pro

110

Ala

Val

Ile

Glu

Leu

190

Gln

15

Pro

Pro

Asp

Lys

Asp

95

Lys

Pro

Ser

Ala

Pro

175

Asn

Val

Ala

Glu

Ser

Ala

80

Ala

Pro

Glu

Glu

Gln

160

Glu

Pro

Glu



Gln

Ala

225

Ala

Glu

Ala

Val

Ala

305

Lys

Ala

Lys

Gln

Ser
385

Ala

210

Asp

Lys

Pro

Val

Pro

290

Asp

Ala

Glu

Pro

Ser

370

Ala

Ala

Pro

Leu

Ser

Pro

275

Ala

Pro

Ala

Asp

Val

355

Lys

Ala

Pro

Ala

Ser

Lys

260

Ala

Val

Val

Asn

Ile

340

Glu

Ser

Glu

Ala

Pro

Glu

245

Pro

Ala

Pro

Ser

Ser

325

Gln

Glu

Glu

Glu

Ala

Ala

230

Ser

Ala

Ser

Glu

Ala

310

Ala

Lys

Gln

Ala

Pro
390

Ala

215

Pro

Ala

Glu

Glu

Val

295

Pro

Glu

Ser

Lys

Pro

375

Lys

Gln

Ala

Pro

Gln

Ile

280

Pro

Glu

Pro

Gly

Pro

360

Ala

Lys

Ala

Ala

Ser

Gln

265

Ser

Ala

Ala

Ala

Ala

345

Ala

Glu

Pro

Asp

Ala

Thr

250

Ser

Glu

Ser

Glu

Val

330

Val

Glu

Ala

Glu

Pro

Pro

235

Glu

Ala

Thr

Pro

Lys

315

Gln

Val

Val

Pro

Ser
395

Ala

220

Val

Asn

Lys

Lys

Ser

300

Asn

Ser

Ser

Ala

Lys

380

Ala
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Ala

Ala

Lys

Pro

Val

285

Ala

Ala

Glu

Ala

Lys

365

Pro

Asn

Ala

Ala

Ala

Val

270

Ser

Pro

Glu

Ala

Glu

350

Pro

Thr

Asp

Pro

Glu

Ala

255

Glu

Pro

Ala

Pro

Lys

335

Asn

Ala

Glu

Glu

Ala

Glu

240

Glu

Asp

Ala

Val

Ala

320

Pro

Pro

Glu

Gln

Lys
400



Lys Glu Gln His

Pro Thr Asp Ser

<210>
<211>
<212>
<213>

<400>

209
160
PRT

420

Buchnera

209

Met Asn Gly

1

Ala

Lys

Leu

Lys

65

Ala

Val

Thr

Lys

Met

Val

Val

50

Ile

Asn

Glu

Ala

Val

Ser

Ala

35

Gly

Arg

Lys

Lys

Lys

115

Glu

Lys

Ala

20

Glu

Ile

Thr

Met

Tyr

100

Asp

Leu

Ser Val Asn Lys Arg Asp Ala Thr Lys Glu Lys Lys

405

410

415

Ile Met Lys Lys Gln Lys Gln Lys Lys Ala Asn

aphidicola

Ile

Ala

Gln

Thr

Ile

Lys

85

Asp

Met

Lys

Val

Thr

Met

Pro

Met

70

Glu

Phe

Leu

Gly

Ser

Asn

55

Asn

Ile

Leu

Glu

Ile

Cys

Thr

Gln

40

Ser

Lys

Val

Glu

Asp

120

Thr

425

Phe

Thr

25

Thr

Ala

Gly

Arg

Lys

105

Lys

Glu

Ala

10

Pro

Phe

Asp

Phe

Lys

90

Glu

Val

Val

Glu

Met

Ala

Thr

75

Asn

Leu

Val

Val

Val

Ser

Gln

60

Asp

Ala

Lys

Lys

Asn Val Ile
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Phe

Glu

Val

45

Lys

Met

Asp

Lys

Pro

125

Lys

430

Ile

Asp

30

Ala

Ser

Glu

Pro

His

110

Ile

Thr

Gly

15

Ile

Asn

Ile

Thr

Lys

95

Leu

Gly

Thr

Gln

Lys

His

Glu

Glu

80

Leu

Ser

Glu

Lys



130

Asp Met Glu Ala

145

<210>
<211>
<212>
<213>

<400>

210
415
PRT

Buchnera

210

Met His Leu

1

Asp

Glu

Tyr

Gly

65

Lys

Pro

Pro

Ser

Ala

Arg

Asn

50

Leu

Met

Lys

Ser

Pro
130

Thr

Arg

35

Pro

Asp

Ser

Asn

Leu

115

Leu

Phe

Phe

20

Gln

Ile

Ser

Thr

Ser

100

Phe

Asn

135

140

Thr Met Asn Lys Ala Ile Asp Gly Phe Lys Lys Gln

150

aphidicola

Leu

Tyr

Arg

Glu

Arg

Gln

85

Leu

Pro

Lys

Ala

Asn

Ser

Pro

Ile

70

Asp

Tyr

Glu

Tyr

Leu

Pro

Ile

Ser

55

Asn

Val

Asp

Glu

Leu
135

Gly

Arg

Pro

40

Ile

Thr

Asn

Ser

Asp

120

Thr

Leu

Ser

25

Ile

Asn

Phe

Ser

Glu

105

Ser

Arg

Phe

10

Gln

Pro

Val

Lys

Val

90

Tyr

Tyr

Pro

155

Ile

Thr

Tyr

Leu

Pro

75

Pro

Ile

Asp

Ser

Val

Phe

Ser

Asp

60

Ile

Arg

Ser

Tyr

Thr
140
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Cys

Asn

Tyr

45

Ser

Tyr

Thr

Ala

Lys

125

Gln

Gly

Gln

30

Gly

Leu

Gln

Gln

Lys

110

Tyr

Glu

Met

15

Leu

Tyr

Ser

Asn

Tyr

95

Asp

Leu

Ser

160

Val

Met

His

Glu

Val

80

Gln

Ile

Gly

Gly



Ile

145

Gly

Phe

Glu

Val

Thr

225

Glu

Glu

Ser

Ile

Phe

305

Glu

Ala

Phe

Gly

Ser

Lys

210

Lys

Ala

Trp

Phe

Thr

290

Asn

Asn

Ile

Pro

Ser

Asp

195

Leu

Asn

Glu

His

Ile

275

Ile

Ser

Gln

Asn

Thr

Lys

180

Pro

Leu

Tyr

Leu

Pro

260

Thr

Glu

Ile

Lys

Leu

Tyr

165

Ile

Asn

Pro

Glu

Tyr

245

Met

Thr

Lys

Arg

Glu
325

Val

150

Lys

Pro

Thr

Glu

Leu

230

Pro

Val

Glu

Thr

Thr

310

Asp

Ala

Ser

Asn

Phe

Thr

215

Asn

Ile

Pro

Glu

Gln

295

Glu

Asp

Ile

Pro

Thr

Lys

200

Pro

Tyr

Thr

Lys

Pro

280

Thr

Glu

Glu

Lys

Tyr

Val

185

Val

Glu

Lys

Ser

Glu

265

Leu

Glu

Lys

Ser

Glu

Ser

170

Phe

Ser

Gln

Thr

Glu

250

Asn

Thr

Asp

Ser

Met
330

Thr

155

Ser

Glu

Ser

Glu

Thr

235

Glu

Thr

Glu

Glu

Asn

315

Ser

Ser

Asp

Asp

Pro

Ser

220

Gln

Phe

Thr

Asp

Ser

300

Ser

Thr
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Val

Ser

Pro

Thr

205

Ile

Glu

Gln

Lys

Lys

285

Asn

Ile

Thr

Phe

Val

Gln

190

Ile

Ile

Thr

Thr

Asp

270

Ser

Ser

Thr

Ser

Asp

Trp

175

Ser

Lys

Thr

Pro

Glu

255

Glu

Asn

Ile

Thr

Gln
335

Tyr

160

Asn

Val

Ile

Thr

Thr

240

Asp

Ser

Ser

Glu

Glu

320

Glu



Thr

Ser

Asn

Ile

385

Gln

Thr

Ser

Ile

370

Pro

Gln

<210>
<211>
<212>
<213>

<400>

Thr Ala
340

Ser His
355

Ala Asp

Ala Lys

Phe Glu

211
126
PRT

Phe

Glu

Gln

Ser

Pro
405

Asn

Ser

Gln

Gln

390

Gln

Leu

Leu

Asn

375

Ser

Leu

Sitophilus zeamais

211

Met Thr Arg Thr

1

Cys

Ile

Ser Ala
20

Asp Glu Ala Pro

35

Tyr Arg Arg Phe

Gln
65

Gln

50

Gln

Arg

Gln Pro

Gly Asn

Met

Thr

Ser

Val

Lys

Thr
85

Leu

Ala

Asn

Asp

Gln

70

Lys

Phe

Gly

Asp

Gly

55

Trp

Ala

Asn

Met

360

Lys

Asn

Val

Leu

Lys

Gln

40

Asn

Glu

Gln

Asp

345

Leu

Ser

Leu

Asn

Ala

Pro

25

Ala

Arg

Val

Val

Thr

Arg

Gln

Ser

Gly
410

Cys

10

Glu

Met

Tyr

Arg

Glu
90

Phe Asp

Ile Arg

Phe Arg
380

Ser Asp
395

Ala Asp

Val Ala

Glu Phe

Tyr Glu

Asn Gly
60

Pro Asp
75

Ile Asn
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Thr

Glu

365

Thr

Glu

Thr

Ala

Ala

Ser

45

Gly

Leu

Lys

Asn

350

Leu

Val

Ser

Tyr

Leu

Lys

30

Ile

Gln

Ser

Lys

Met

Asp

Thr

Lys
415

Tyr

15

Leu

Gln

Gln

Arg

Gly
95

Tyr

Lys

Asn

Asn
400

Val

Ser

Arg

Gln

Asp

80

Asp



Asn His Asp Ile Asn Ala Gly Trp Gly Lys Asn Ile Asn Gly Pro Asp

100

105

110

Ser His Lys Asp Thr Trp His Val Gly Gly Ser Val Arg Trp

<210>
<211>
<212>
<213>

<400>

115

212
220
PRT

Acyrthosiphon pisum

212

Met Lys Glu

1

Ile

Leu

Cys

Thr

65

Asn

Cys

Asp

Leu

Gly

Phe

50

Pro

Asn

Ser

Glu

Ala

Asn

35

Ile

Lys

Gly

Tyr

Asn
115

Thr

Lys

20

Asn

Glu

Lys

Val

Tyr

100

Glu

Thr

Pro

Ser

Pro

Ser

His

85

Lys

Met

Val

Leu

Cys

Gly

Asp

70

Glu

Gly

Thr

Val

Gly

Arg

Trp

55

Asp

Arg

Pro

Ala

120

Trp

Leu

Ser

40

Ala

Ser

Ile

Ser

Ala
120

Ala

Lys

25

His

Leu

Asn

Asp

Ile

105

His

Lys Leu
10

Ala Val

Gly Glu

Gly Vval

Asn Gly

75

Asp Val
90

Thr Ala

Arg Thr

Phe

Asn

Cys

Cys

60

Lys

Phe

Asn

Leu
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125

Leu

Glu

Cys

45

Lys

Asn

Glu

Gly

Pro
125

Ile

Cys

30

Ser

Arg

Ile

Arg

Asp

110

Phe

Leu

15

Lys

Gly

Leu

Glu

Gly

95

Val

Asn

Ile

Arg

Phe

Gly

Lys

80

Val

Phe

Thr



Met

Asp

145

Ala

Gln

Asp

Glu

Val

130

Arg

Ala

Leu

Thr

Met
210

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Lys

Lys

Glu

Lys

Cys

195

Phe

213
16
PRT

Val

Thr

Ser

Phe

180

Val

Ser

Glu

Ala

Leu

165

Val

Leu

Asp

Gly

Ala

150

Asn

Leu

His

Lys

Met

135

Asp

Ile

Asp

His

Gly
215

Artificial Sequence

Penetratin

213

Gly

Gly

Asp

Gly

Glu

200

Phe

Thr

Lys

Glu

Ser

185

Cys

Cys

Arg Gln Ile Lys Ile Trp Phe Gln Asn

1

<210>
<211>
<212>
<213>

<400>

214
13
PRT

5

Human immunodeficiency virus

214

Ser

Val

Asn

170

Gly

Cys

Leu

Val

Met

155

Thr

Cys

Ser

Pro

Val

140

Leu

Gly

Thr

Gln

Lys
220

Val

Leu

Pro

Pro

Asn
205

Ser

Val

Asp

190

Cys

Ile

Arg

Gln

175

Tyr

Phe

Asn

Ala

160

Cys

Gly

Arg

Arg Arg Met Lys Trp Lys Lys

10

Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg Pro Pro Gln

1

5

10
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15



<210> 215

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> pVEC

<400> 215

Leu Leu Ile Ile Leu Arg Arg Arg Ile Arg Lys Gln Ala His Ala His
1 5 10 15

Ser Lys

<210> 216

<211> 27

<212> PRT

<213> Artificial Sequence

220>
<223> Transportan

<400> 216

Gly Trp Thr Leu Asn Ser Ala Gly Tyr Leu Leu Gly Lys Ile Asn Leu
1 5 10 15

Lys Ala Leu Ala Ala Leu Ala Lys Lys Ile Leu
20 25

<210> 217

<211> 27

<212> PRT

<213> Artificial Sequence

<220>
<223> MPG

<400> 217

Gly Ala Leu Phe Leu Gly Phe Leu Gly Ala Ala Gly Ser Thr Met Gly
1 5 10 15
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Ala Trp Ser Gln Pro Lys Lys Lys Arg Lys Val
20 25

<210> 218

<211> 21

<212> PRT

<213> Artificial Sequence

<220>
<223> Pep-1

<400> 218

Lys Glu Thr Trp Trp Glu Thr Trp Trp Thr Glu Trp Ser Gln Pro Lys
1 5 10 15

Lys Lys Arg Lys Val
20

<210> 219

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> MAP

<400> 219
Lys Leu Ala Leu Lys Leu Ala Leu Lys Ala Leu Lys Ala Ala Leu Lys

1 5 10 15

Leu Ala

<210> 220

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> R6W3
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<400> 220

Arg Arg Trp Trp Arg Arg Trp Arg Arg

1

<210> 221
<211> 17

<212> DNA
<213>

<220>
<223>

<400> 221
gtcggctcat

<210> 222
<211> 20

<212> DNA
<213>

<220>
<223>

<400> 222
ttccgtctgt

<210>
<211>
<212>
<213>

223
390
DNA

<400> 223
catatgatga

agcgcgaccg
gatcaggcga
aacggcggcc
cgcgatcagc
gatattaacg

catgtgggcg

5

cacatcc

attatctcct

cccgcaccat
cgggcaaacc
tgtatgaaag
agcagcagca
gcggcaacac
cgggctgggs

gcagegtgeg

Artificial Sequence

Buchnera forward primer

Artificial Sequence

Buchnera reverse primer

Sitophilus zeamais

gctgtttctg
ggaagaattt
cattcagcgc
gcagcagccg
caaagcgcag
caaaaacatt

ctggctcgag

gcgtgegtgg
gcgaaactga
tatcgccgct
aaacagtggg

gtggaaatta

aacggcccgg

cggcgectgta
gcgatgaagc
ttgtggatgg
aagtgcgccc
acaaaaaagg

atagccataa
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tgtgtgcatt
gccgagcaac
caaccgctat
ggatctgagc
cgataaccat

agatacctgg

17

20

60

120

180

240

300

360

390



<210>
<211>
<212>
<213>

<220>
<223>

<400>

224
34
DNA
Artificial Sequence

ColA Forward primer

224

gtatctattc ccgtctacga acatatggaa ttcc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

225

29

DNA

Artificial Sequence

ColA Reverse primer

225

ccgctcgage catctgacac ttcctccaa

<210>
<211>
<212>
<213>

<220>
<223>

<400>

226
20
DNA
Artificial Sequence

Bacillus forward primer

226

gaggtagacg aagcgacctg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

227
20
DNA
Artificial Sequence

Bacillus reverse primer

227

ttccctcacg gtactggttc

34

29

20

20



<210> 228

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Buch_groES 18F

<400> 228
catgatcgtg tgcttgttaa g 21

<210> 229

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Buch_groES_98R

<400> 229
ctgttcctcg agtcgatttc c 21

<210> 230

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> ApEFla 107F

<400> 230
ctgattgtgc cgtgcttatt g 21

<210> 231

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> ApEFla 246R

<400> 231
tatggtggtt cagtagagtc c 21
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<210> 232

<211> 13

<212> PRT

<213> Pandinum imperator

<400> 232

Phe Leu Ser Thr Ile Trp Asn Gly Ile Lys Gly Leu Leu
1 5 10

<210> 233

<211> 13

<212> PRT

<213> Urodacus yaschenkoi

<400> 233

Ile Leu Ser Ala Ile Trp Ser Gly Ile Lys Ser Leu Phe
1 5 10

<210> 234

<211> 13

<212> PRT

<213> Scorpiops tibetanus

<400> 234

Leu Trp Gly Lys Leu Trp Glu Gly Val Lys Ser Leu Ile
1 5 10

<210> 235

<211> 22

<212> PRT

<213> Apostichopus japonicus

<400> 235
Phe Pro Phe Leu Lys Leu Ser Leu Lys Ile Pro Lys Ser Ala Ile Lys
1 5 10 15

Ser Ala Ile Lys Arg Leu
20

<210> 236
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<211>
<212>
<213>

<400>

13
PRT
Urodacus yaschenkoi

236

Ile Leu Ser Ala Ile Trp Ser Gly Ile Lys Gly Leu Leu

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5 10

237
24
PRT
Artificial Sequence

Uy192 + cell penetrating peptide

237

Tyr Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg Phe Leu Ser Thr Ile

1

5 10 15

Trp Asn Gly Ile Lys Gly Leu Leu

<210>
<211>
<212>
<213>

<400>

20

238
20
DNA
Sod For

238

atagctgtcc agacgcttcg 20

<210>
<211>
<212>
<213>

<400>

239

20

DNA

Sod rev

239

atgtcgtcga ggcgattacc 20

<210>
<211>
<212>

240
20
DNA
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<213>

<400>

SACT144 For

240

ggtgttggcg tacaagtcct

<210>
<211>
<212>
<213>

<400>

241
20
DNA
SACT314 Rev

241

gaattgcctg atggacaggt

<210>
<211>
<212>
<213>

<400>

242

11

PRT

synthetic construct

242

Tyr Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg

1

5

10
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20

20



