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McCarthy, James G.
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<120>
<130>

<150>
<151>

<160> 53
<170>
<210> 1
<211>
<212>
<213>

<400> 1
catcatcctc

DNA

tctagatcgg
ctaaatccag
caaatcagtg
gaagcgcagt
tatgacacct
cttgttgtgt
tcggtcattg
acactcaaca
catgatgaca
ttcaaccaga
ggaaatactg
atgaatagtg
aattcagata
aagaacgaat
ctcatttctt
gtgaacgaat
aacttgaaag
aatccaaagg
ataaggttct
aaggcaactt
tatgtggtcc

gaatttaaga

1750

ctcctgatcc
agatttgcaa
ctgaggctga
aaaacgagaa
atgttgactg
tagcacccgt
taaagctcaa
aggttcgcaa
agaagtacgg
cgctgaagat
gtcaataccc
gaaaggatgc
gcaaacttga
acttgggtgc
actgcatgga
atgaaggaag
tcaagtcaat
caatcaaaag
aagtagatgg
ttgatcgtgc
ctgatctgct
gcaacgaggc

aggtcggcaa

PatentIn version 3.5

Coffea canephora

cttctagaac
aataaattgt
gaagctcgag
atctggattc
gagcaagatc
gtctgaagat
tggtggcttg
tggtttgaca
atgcaacgta
tgtagaaaag
tcgattggtg
atggtatcct
tgctttatta
agttgttgat
ggtcactcca
agtgcagctc
agagaagttc
acttgtacaa
ggtgaaagtt
tattggcatc
tctggtccag
taggaaaaat

cttcttaagt

NO 9019_sST25
SEQUENCE LISTING

INSERT APPLICATION NUMBER HERE
INSERT APPLICATION DATE HERE

acttccattc
tgaaaatcat
aagcttaaag
atcaacctca
cagacaccca
cctgcagaaa
ggcacgacaa
ttccttgact
cccttgcttc
tatgccaaat
gttgaagatt
cctggccatg
tcacagggga
ttaaaaatct
aaaacattgg
ctggaaatag
aaaattttca
gaaagtgcac
cttcaacttg
aatgttcctc
tccgacctgt
ccaactaacc

cgtttcaagt
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Modulation of Galactomannan Content in Coffee

NO 9019

cctattattc
caatggcaac
ctgctacagc
tcgctcgcta
cagatgaggt
caaagaagct
tgggttgcac
tgatagttat
taatgaactc
caaacatcga
tcatgccact
gtgatgtgtt
aggaatatgt
taaaccactt
ctgatgttaa
ctcaagttcc
ataccaacaa
tgaagatgga
aaactgctgc
gatctcgatt
acactttgtc
caactattga

ctattcccag

tctgtcgttt
tgccgcgact
ggcgctcaat
tcttagcggc
tgtggtgcct
tttggacaaa
tggtccaaag
ccaaatcgag
cttcaacaca
aattcataca
tccatctaaa
cccatccttg
atttgttgca
gatcagtaac
aggtggtacg
tgatgaacat
cttatgggtg
gattattcca
tggcgctgca
cctcccagta
tgatgatggc
attgggacct

tattgttgaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380



ctagatagcc
aaagtgacaa
gctgacaagg
gcatagtttt
atgggttatg
gttgacggta
aaaaaaaaaa
<210> 2

<211>
<212>
<213>

<400> 2
atttgatttt

DNA

tttctgactc
acacgataac
gggactcgtt
aaaccaatga
cttgcaatca
cttgggatca
gctttggcta
gatgttatca
gaggcttcca
gaagaagcca
aaaattaatg
cccacttcaa
atggttttgc
cggttgtatc
attgttggaa
cccgatgttg
acggtaatgc
tggcactcga
gttcatgttt
aaatcaagca
tagagacttc
cttcaaatgt

tgatgtctgt

1576

tgaaggtgag
taactgcaaa
ttataaatgg
gcagaagcga
tagtcacata

daaaataaat

attattgctc
gcttttctct
caggagcata
tgaggccact
tcttgcatca
actaccagcc
ggatcacatg
gggacaagct
gtgaatatcc
ttatggtaac
ctggacaggt
ctggcattta
ttgagaaaga
ctgggttctg
tggattcctt
atgttcttgt
caattggccc
gtggagttcg
cagttgggca
gtgatgaaat
tcttgaagcc
atatttctca
aaaatttagc

tgtgaaagga

cggcgatgtg
acctggaacc
ccctgaggat
tggggacttt

tggggcttgc
ggacggtttt

Coffea canephora

aacccagaag
ccatttccaa
tcatttcagg
gacactaagt
gattgaggct
agaagtgatg
ctcacaagag
ggcagatggt
actcaaagag
taaggtggat
ggagaggttt
ccttctgaac
ggttttccca
gatggacatt
gaggaagaaa
gcatgagagt
tggatgtgtg
catcaagaaa
gtgggctcgt
ctacagcaac
agagattgtt
tatttatgtg
ctgagcaagt

tacaagtata

NO 9019_sST25

tggtttggat
aagttagaaa
atttaagagg
ttggttgtga
tttcttggtt

gttccgcaaa

cggaagaaac
ttcgtatagt
atgaaggcac
gtccctaagc
cttaaggcta
ctgaatttcc
actgagccac
tctggcgagce
atgattgaat
gaaccttcaa
gtggagaagc
ccttctgttce
aaaattgcag
ggacagccga
gatgcctcaa
gccaaaatag
gttgaggcag
catgcctgca
gtggagaaca
gggggtgtag
atgtgaaact
tgttctttcc
ttgagtgact
ggtcactggt
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ctggcatcac
ttcccgacag
tctaattctc
tgacacttgt
gcctgaatag

ddddadaadadaa

ttccttccga
ctcagttctc
ttattcttgt
cactagtgga
ttggagtgac
tgaaagactt
ttggaactgc
cattttttgt
tccacaaatc
aatatggggt
ccaaactatt
ttggtcgaat
cagagaaaat
gggattacat
aattggcttc
gagagggttg
gtgttagact
tctcaagcag
tgaccatttt
ttttgcccca
ttgttgctag
cccececttttt
tgagcaattt

gtgaaatatg

cctgaagggg
agctgtaatt

tggaagtgat
ttaactttct
cacatatata

ddddadadadaa

gtcagctcgc
tgttcacata
tggaggcttt
ttttgctaat
tgaagtggtt
cgaagcaaag
aggccccctt
tctgaacagt
gcatgggggt
tgttgtcttg
tgttggcaac
taaattaagg
gctttatgct
cactggcttg
tggaactcat
cttgattgga
ctcacgctgc
tatcattggc
gggagaagat
caaggagatt
ctctaggtga
tttggctecct
ggtgcaaggt
taatattttc

1440
1500
1560
1620
1680
1740
1750

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440



tgtatataga aataaattat tggttgttga

aactttcaat aagatgctag cattgtgtgt

ddddadaadadaa

<210> 3

<211> 1218
<212> DNA
<213>

<400> 3
gctgctttga

gttgtgggcc
tatataccga
accaatctcc
ttgatgtgga
tcatgcagaa
agatatcaga
atggcctggt
ttggtgaaga
acatcccaat
caattgggag
acaatatacg
ccttttcaat
attgtttgag
agggcggaaa
gcccggatga
cttgaccatg
tcagttgtga
aattttgcct
aaacagtgta
tttctaaaaa
<210> 4

<211> 1424

<212> DNA
<213>

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

<220>
<221>

misc
(137

misc

dddaaa

agacgacttc
tgctagagat
actctccttg
acctttttta
tggcaccctt
attgaggaag
acagcttgga
ggcttataag
aaagctcaag
aaaaaggggt
gaattgtagt
tccaaagatg
tggaggacaa
atacgttgat
tgattccgag
tacagtaaag
ttgcatacac
aactttccat
tgtaatctgt
tttattctgt

dddaaaaa

_feature

1..(1372)

_feature

Coffea canephora

atccggcttc
cccacgttct
ctgaagaatc
cagagaatgg
accgccccgc
gttgtggctg
aagacagtta
ggaggaaagc
gagtttatta
acattcattg
caggaagaaa
gtctcagtgc
attagttttg
gagtttccgg
atctatgaat
ctgtgttcaa
ttggcttttc
ctaccctgta
ggatttagta

gctatgtaat

Coffea canephora

nis a, c, g, or t

NO 9019_sST25

agaacgaaat

ddddadaadadaa

ccaccgcaac
tcagctctca
caacgtcccc
ctgggatcaa
gaaaggcagc
ttggtgttgt
taactgatta
tgattggaac
acttcacgct
agtttcgaag
gagatgagtt
taagggagaa
atgttttccc
agattcactt
ctgagagaac
gtcttttcct
aattgtttct
ttaccattct
aaaattcctt

gaagaataag

Page 3

gtaattttag

ddddadaadadaa

tgacagagaa
agtctcaacc
actcggagcc
acctggtgtg
tactcctgaa
tgggggttcc
cgattatgtt
acagagtttg
ccattatatt
tggtatgctt
tgaaaaatat
atttgcacat
tcaaggatgg
ctttggtgac
cgtgggacac
gggctaggag
aatcatttat
tatgtatgtt
tcaaacaata

aggaagaaag

cttcccgtta

ddddadaadadaa

aagtgaaacg
ttcaacttta
ctcattcgtc
ctagctctgt
atgttacaat
gatctcgtta
ttttccgaga
aagtcatttc
gctgacttgg
aatgtgtccc
gacaaggttc
cttaacctta
gataagacat
aagacataca
acagttacta
gttgcagatt
aaagtggtct
caagttgtaa
accttttgct

acaaggcctt

1500
1560
1576

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1218



<222>
<223>

<400> 4
gtgccttggc

tttctttcca
catttcagac
gaaagaatgg
ggaactcata
ctcgataact
tctaaaaatc
ttttcaaaaa
agtgttgctt
atgaccatgg
ggccaacctg
ggccgcacaa
tggaaaatta
ggagaagatc
ggtagactac
atacgagact
ctttttcgaa
tctgtcctcg
ctgtgtccaa
aaagagcttg
tgggcaagcc
cccaacttta
ggaagcaaaa
tcgaaaatnc
<210> 5

<211>
<212>
<213>

<400> 5
gttcctataa

DNA

agatagtttt
gaagatgaat
attgctgttg

tgccctcaag

1434

(1389)..(1389)
nisa, c, g, or t

tcatcttttt
tttccatcga
acttttttgt
ccgtgggagt
ctgttctgca
ccgtcgaaga
ttgatttcta
acaagtttaa
atcctatgcg
caaagtacaa
aaaaaattcc
agctattcct
tcttgctaag
ctaagggtat
ctgagttaaa
atatccatgt
tggattttaa
aaatggttgc
gaaggccagg
gttggaaggc
tgaatccatg
tcagtagttg
tcaactcaaa

actctgattt

atattctgaa
gtatactggt
atattggtga
ggagggtaca
agggtccgag

atccgttgct
tttcccagta
ttttcacagg
ggaagatagg
gctattgaaa
ggctgttctt
tctgggtgat
tgctgttata
ctattttgac
ttgcaagaag
atgtgttgaa
ggaagaaatt
atatttcaac
cccaaacaat
tgtttatggt
gatggatttg
aggttgtcat
tgctttcaaa
agatgccact
aaagtacaac
gggttacgag
ttgttcaatt
cgtgatggtc

cagatctcca

Coffea canephora

gtctcttttt

taggctcggg
€gggaggggc
agactgttgt

aactcgccgg

NO 9019_sST25

tcgaacagat
ttatactctt
acaagaaggg
attttggtga
gaaggtttta
cgagtaagag
attagaaata
cactttgctg
aacaatttgg
ttggttttct
gattttgatt
gctggagata
cctgttgggg
ctcatgcctt
catgattatc
gcagatggtc
gcttacaact
agagcatctg
gcagtttatg
atagatgata
ggcaagcctt
cctagcattg
cttctgttca

ddddadadadaa

tttctgctag
caaaagattg
agggtatata
ggttgataat

tgaacatggc

Page 4

atctcagttt
gaaccctttt
ttcttttttg
caggaggggc
aggtttcaat
agttagcggg
aggaggattt
gcctgaaagc
ctggatcaat
cttcatctgc
tgaaggctat
ttcaaaaggc
ctcatgagag
acatagaacg
ccacacctga
atgttgctgc
tggggactgg
gaaaggacat
catcaacaga
tgtgcagcga
gactcttgat
tgttaatact
ttgaacgaag

ddada

actggcagag
agcggaaaaa
ggaagccata
ttggacaatt

tccaacctca

cttcatacta
caagcctccc
ctttacttgt
tggtttcatt
cattgacaac
accccagttg
ggaggagata
tgttggggag
caatttgtac
cactgtatat
gaatccctat
agatccagaa
tggtaggctt
agtagctgtt
tggtagtgca
cttgcagaag
ccaaggtaca
ccccatcaaa
gaaagctgag
tcagtggaag
acctctttat
atgaatattt

nncaaatcac

aaaggagtgc
cgatgccgga
cagttcttca
cttccgatgt

cctttcataa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1424

60
120
180
240
300



gatggatctt
agtaatccat
ctatgacaac
taaaaagctt
cactgaggaa
agaaatctgt
cttcaatccg
aaacaatctc
ttttggaact
ggacttagca
cgaagtgtac
tgagaaggca
agagattgta
tggcatagag
cggatcacct
atttgaagag
ttttctttct
aacaataata
ctgaatatat
<210> 6

<211> 477
<212> PRT
<213>
<400> 6

Tet Ala Thr

Lys Leu Lys

Gly
35

Lys Ser

val

GlIn

val
65

Tyr

Lys Lys Leu

cgtgacaagg
tttgctggac
aatcttgtcg
gtgttttcat
tttcccttat
cgtgatgtgt
gttggtgcac
atgccttttg
gattactcaa
gatggtcata
aacttaggaa
tcaagaaaga
tatggatcca
gagatgtgcc
gattctaccg
ctgtttgcta
ttttgagtcc
atgataccag

gatgaactta

Ala Ala Th

5

Ala Ala Th

20

Phe Ile As

Asp Trp Se

Thr Le

70

Asp

Leu Asp

85

Ly

ttgcacttga
tgaaagcagt
gtacaattac
catcggctac
gtgctgtaaa
atggttcaga
atcctagtgg
tgcaacaagt
cgaaggatgg
tagcagcagt
ctgggaaagg
aaattccact
cagataaggc
gagaccagtg
attgattgga
cagagtccaa
tttgtaggtt
ggatgtcata

tatcatcttt

Coffea canephora

r Leu Asn

Ala

r Ala

Ile
40

n Leu
r Lys Ile
u Ala

Pro

s Leu val

NO 9019_sST25

aaatcttttt
aggtgaaagt
cctactagaa
tgtttatggt
tccatatgga
ctctgaatgg
ttatattggt
agctgttggt
tactggggtg
taataagctg
aacttctgtc
ggtgaaagct
agaacatgaa
gaactgggct
ttctgacatt
atgcgtagag
gggtaggcag
tgcatgtaat

tataaaaaaa

Ala Glu

10

Pro

Leu Asn Gln

25

Ala Arg Tyr

Gln Thr Pro

Glu
75

val Ser

val Leu

90

Lys

Page 5

gtttctgaaa
gtgcaaaaac
gtcatggctg
tggccaaagg
cgaaccaagc
aaaatcatat
gaagatccac
aggagacctg
cgtgactaca
tctgatcctt
ttggaaatgg
ggtcgccggg
ctgaactgga
agcaagaatc
acatcctaga
ctgtcccttt
atgagatagg
tctaacatgg

ddddadaadadaa

Ala Glu Lys

Glu
30

ITe ser

Leu Ser Gly

45

Thr Glu

60

Asp

Asp Pro Ala

Leu Asn Gly

agtttgatgc
cgttgatgta
ctcatggatg
gggtcccttg
tttttattga
tgctgcggta
gtggaattcc
ctctgacagt
tccatgttgt
ctatagggtg
tagaagcatt
ctggtgatgc
aggcaaaata
cttatggcta
gtcaccaccc
ttttgttttg
attgcagttt
ctcactgctg

ddada

Leu
15

Asn Glu

Glu Ala
val

val

Thr
80

Glu

Gly Leu

95

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1434



Gly

Asn

Asn

Asn

145

Asn

val

Ala

Ser

val

225

Asn

Lys

Arg

Glu

Lys

Leu

Ala

Thr

Gly

Lys

Thr

Glu

Trp

Gly

Ala

His

Thr

val

Phe

290

val

Met

GlIn

Thr

Leu

115

Lys

His

Glu

Asp

Tyr

Lys

Asn

Leu

Leu

GlIn

275

Lys

Asn

Glu

Leu

Gly

Met

100

Thr

Tyr

Asp

Ile

Phe

180

Pro

Leu

Ser

Ile

Ala

260

Leu

Ser

Leu

Ile

Glu

340

Ile

Gly

Phe

Gly

Asp

His

165

Met

Pro

Asp

Asp

Ser

245

Asp

Leu

Lys
Ile
325

Thr

Asn

Cys

Leu

Cys

Thr

150

Thr

Pro

Gly

Ala

Asn

230

Asn

val

Glu

Glu

Ala

310

Pro

Ala

val

Thr

Asp

Asn

135

Leu

Phe

Leu

His

Leu

215

Leu

Lys

Lys

Ile

Lys

Ile

Asn

Ala

Pro

Gly

Leu

120

val

Lys

Asn

Pro

Gly

Leu

Gly

Asn

Gly

Ala

280

Phe

Lys

Pro

Gly

Arg

NO 9019_sST25

Pro Lys Ser val

105

Ile

Pro

Ile

GlIn

Ser

185

Asp

Ser

Ala

Glu

Gly

GlIn

Lys

Arg

Lys

Ala

345

Ser

val

Leu

val

Ser

170

Lys

val

GlIn

val

Tyr

250

Thr

val

Ile

Leu

Glu

330

Ala

Arg

Ile

Leu

Glu

155

GlIn

Gly

Phe

Gly

val

235

Cys

Leu

Pro

Phe

val

315

val

Ile

Phe

Page 6

GlIn

Leu

140

Lys

Tyr

Asn

Pro

Asp

Met

Ile

Asp

Asn

300

GlIn

Asp

Arg

Leu

Ile

Ile

125

Met

Tyr

Pro

Thr

ser

205

Glu

Leu

Glu

Ser

Glu

285

Thr

Glu

Gly

Phe

Pro
365

Glu

110

Glu

Asn

Ala

Arg

Gly

Leu

Tyr

Lys

val

Tyr

270

Asn

Ser

val

Phe

350

val

val

Thr

Ser

Lys

Leu

175

Lys

Met

val

Ile

Thr

255

Glu

val

Asn

Ala

Lys

Asp

Lys

Arg

Leu

Phe

Ser

160

val

Asp

Asn

Phe

Leu

240

Pro

Gly

Asn

Leu

Leu

320

val

Arg

Ala



Thr

385

Thr

Arg

Ser

Thr

val
465

Ser
370

Gly

Phe

Gly

Ile
450

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

<400>

Asp

Tyr

Glu

Lys

Asp

Thr

Ala

7
361
PRT

Leu

val

Leu

Ser

420

val

Ala

Asp

Leu

val

Trp

Lys

Lys

Leu

Arg

Pro

Pro

Phe

Pro

val
470

Coffea canephora

7

Met Lys Ala Leu

1

Leu

Met

val

Lys

Thr

Leu

Gly

Thr

val
50

Asp
Glu
Ala

Ser

Gly
1

Leu

Leu

35

Leu

Phe

Pro

Asp

Glu

115

Glu

ser

20

His

Ala

Glu

Leu

Gly

Tyr

Ala

Ile

5

val

GlIn

Ile

Ala

Gly

85

Ser

Pro

Ser

Leu

Pro

Ile

Asn

Lys

Thr

Gly

Leu

Ile

val

375

Asn

Glu

Ser

Gly

val

Lys

Glu

Tyr

55

Leu

Ala

Glu

Lys

Met
135

GlIn

Glu

Phe

Ser
440

Thr

Asn

Gly

Pro

Ala

40

GlIn

Gly

Gly

Pro

Glu

120

val

NO 9019_sST25
Ser Asp Leu Tyr

Ala

Lys

val

425

Gly

Lys

Gly

Gly

Leu

25

Leu

Pro

Ile

Pro

Phe

105

Met

Thr

Arg

Lys

410

Glu

Leu

Pro

Phe

10

val

Lys

Glu

Arg

Leu

90

Phe

Lys

Lys

395

val

Leu

Thr

Glu

Glu
475

Gly

Asp

Ala

val

Ile

75

Ala

val

Glu

val

Page 7

380

Asn

Gly

Asp

Leu

Ile

460

Asp

Thr

Phe

Ile

Met

60

Thr

Leu

Leu

Phe

Asp

Thr

Pro

Asn

Ser

Lys

Pro

Arg

Ala

Gly

45

Leu

Cys

Ala

Asn

His

125

Glu

Leu

Thr

Phe

Leu

430

Gly

Asp

Leu

Asn

30

val

Asn

Ser

Arg

Ser

110

Lys

Pro

Ser

Asn

Leu

415

Lys

Lys

Arg

Arg

15

Lys

Thr

Phe

GlIn

Asp

95

Asp

Ser

Ser

Asp

Pro

400

Ser

val

val

Ala

Pro

Pro

Glu

Leu

Glu

80

Lys

val

Lys



Tyr Gly
145

val Glu

Tyr Leu

Ser Ile

Tyr Ala
210

Asp Tyr

Asp Ala

val His

val Ala

Arg Cys
290

Ser Ser
305

val Glu

Ile Tyr

Ser Ile

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

<400>

1

val

Lys

Leu

Glu

195

Met

Ile

Ser

Glu

Ile

275

Thr

Ser

Asn

Ser

Leu

355

8
246
PRT

val

Pro

Asn

180

Lys

val

Thr

Lys

ser

260

Gly

val

Met

Asn
340

Lys

val

Lys

Pro

Glu

Leu

Gly

Leu

245

Ala

Pro

Met

Thr
325

Gly

Pro

Leu

150

Leu

Ser

val

Pro

Leu

230

Ala

Lys

Gly

Arg

Gly

Ile

Gly

Glu

Coffea canephora

8

Met Ala Gly ITe Lys Pro
5

Glu

Phe

val

Phe

Gly

Arg

Ser

Cys

Gly

Trp

Leu

val

Gly

Glu

val

Leu

Pro

200

Phe

Leu

Gly

Gly

val

280

val

Gly

val

val
360

val

NO 9019_sST25

Ala

Gly

Gly

Lys

Trp

Tyr

Thr

Glu

265

val

Arg

Ser

Glu

Leu

345

Met

Thr
Asn

170

Arg

Met

Leu

His

250

Gly

Glu

Thr

330

Pro

Gly Gln
155

Lys Ile
Ile Lys
Ala Ala
Asp Ile

220

Asp Ser

235

ITe val

Cys Leu

Ala Gly

Lys Lys

val Gly

315

val His

His Lys

val

Asn

Leu

Glu

205

Gly

Leu

Gly

val

285

His

GlIn

val

Glu

Glu

Ala

Arg

Lys

GlIn

Arg

Asn

Gly

Arg

Ala

Trp

Cys

Ile
350

Arg

Gly

Pro

Met

Pro

Lys

val

255

Pro

Leu

Cys

Ala

Asp

335

Lys

Phe

160

Thr

Leu

Arg

Lys

Leu

Asp

Ser

Ser

Leu Ala Leu Phe Asp val Asp Gly
15

10

Page 8



Thr

Met

Asp

Tyr

65

Lys

Leu

Ile

Asn

Phe

145

val

Gly

Cys

Lys

Thr

225

Ser

Leu

GlIn

Leu

50

Asp

Leu

Lys

Pro

val

130

Glu

Leu

GlIn

Leu

Thr

210

val

Ser

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

<400>

1

Thr Ala

20

Lys Leu

val Lys

Tyr val

Ile Gly

Glu Phe

100

Ile Lys

115

Ser Pro

Lys Tyr

Arg Glu

ITe Ser

180

Arg Tyr

Tyr Lys

Gly His

Leu Phe

9
351
PRT

Pro

Arg

Phe

Thr

85

Arg

Ile

Asp

Lys

Phe

val

Gly

Thr

Leu
245

Arg

Lys

Ser

Ser

70

GlIn

Asn

Gly

Gly

Lys

150

Phe

Asp

Asp

Gly

val

230

Gly

Coffea canephora

9

Lys

val

Glu

55

Glu

Ser

Phe

Thr

Arg

val

Ala

val

Glu

Asn

215

Thr

Ala

val

40

GlIn

Asn

Leu

Thr

Phe

120

Asn

His

His

Phe

Phe

200

Asp

Ser

NO 9019_ST125
Ala Thr Pro Glu

25

Ala

Leu

Gly

Lys

Leu

105

Ile

Cys

Asn

Leu

Pro

185

Pro

Ser

Pro

val Gly val

Gly

Leu

ser

90

His

Glu

Ser

Ile

Asn

170

GlIn

Glu

Glu

Asp

10

Page 9

Lys

val

75

Phe

Tyr

Phe

GlIn

Gly

Ile

Ile

Asp
235

Thr

60

Ala

Leu

Ile

Arg

Glu

140

Pro

Thr

Trp

His

Met

val

45

val

Tyr

Gly

Ala

Ser

125

Glu

Lys

Phe

Asp

Phe

205

Glu

val

Leu
30

Gly

Lys

Glu

Arg

Met

Ser

Lys

Phe

Ser

Lys

GlIn

Gly

Thr

Gly

Glu

95

Leu

Met

Asp

val

Ile

175

Thr

Gly

Glu

Leu

15

Phe

Ser

Asp

Gly

80

Lys

Asp

Leu

Glu

Ser

160

Gly

Tyr

Asp

Arg

Cys
240

Met Ala val Gly val Glu Asp Arg Ile Leu val Thr Gly Gly Ala Gly
5



Phe

val

Arg

Tyr

65

Lys

Gly

Leu

Pro

145

Thr

Pro

His

Leu

Asn

225

Asp

GlIn

Gly

Ser

val

50

Leu

Asn

Glu

Ser

val

130

Cys

Lys

Glu

Glu

Met

210

val

Tyr

Lys

Thr

Gly

Ile

35

Arg

Gly

Lys

Ser

Ile

115

Phe

val

Leu

Trp

Ser

195

Pro

Tyr

Ile

Leu

Gly

Thr

20

Glu

Asp

Phe

val

100

Asn

Ser

Glu

Phe

Lys

Gly

Tyr

Gly

His

Phe

260

GlIn

Asp

Leu

Asn

85

Ala

Leu

Ser

Asp

Leu
165

val
245

Arg

Gly

Thr

Asn

Ala

Arg

70

Ala

Tyr

Tyr

Ser

Phe

150

Glu

Ile

Leu

Glu

Met

Thr

val

Leu

Gly

55

Asn

val

Pro

Met

Ala

135

Asp

Glu

Leu

Gly

Arg

Tyr

Asp

Asp

Ser

Leu

Asp

40

Pro

Lys

Met

Thr

120

Thr

Leu

Leu

Glu

200

val

Pro

Leu

Phe

val
280

NO 9019_sST25

Gln Leu Leu Lys

25

Asn

GlIn

Glu

His

Arg

Met

val

Lys

Ala

Arg

Asp

Ala

Thr

Ala

Lys

Leu

Ser

Leu

Asp

Phe

90

Tyr

Ala

Tyr

Ala

Gly

Tyr

Pro

val

Pro

Asp

250

Gly

val

Ser

Leu

75

Ala

Phe

Lys

Gly

Met

155

Asp

Phe

Lys

Gly

Asp

Gly

Cys

Glu

Gly

Asp

Tyr

GlIn

140

Asn

Ile

Asn

Gly

His

His

Glu Met val

Page 10

Glu

Glu

45

Asn

Glu

Leu

Asn

Asn

125

Pro

Pro

GlIn

Pro

Ile

205

Leu

Ser

val

Ala

Ala
285

Gly
30

Ala

Leu

Lys

Asn

110

Cys

Glu

Tyr

Lys

val

190

Pro

Pro

Ala

Ala

Tyr

270

Ala

Phe

val

Asp

Phe

Ala

95

Leu

Lys

Lys

Gly

Ala

175

Gly

Asn

Glu

Ile

Ala

255

Asn

Phe

Lys

Leu

Phe

ser

80

val

Ala

Lys

Asn

Leu

Arg

Leu

Leu

Lys



Arg Ala Ser Gly Lys Asp

290

Gly Asp Ala Thr Ala val

305

310

Leu Gly Trp Lys Ala Lys
325

Trp Lys Trp Ala Ser Leu

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

<400>

10
350
PRT

340

Coffea canephora

10

Met Pro Glu Lys
1

Gly

val

Arg

Asp

65

Phe

val

Thr

Ser

Glu

145

Phe

Lys

Ser

val

Glu

50

Leu

Asp

GlIn

Leu

Ser

130

Glu

His

Asp

35

Leu

Arg

Ala

Lys

Leu

115

Ser

Phe

Glu

Ile

Thr

20

Asn

Ala

Asp

val

Pro

100

Glu

Ala

Pro

Glu

Leu

Met Asn
5

val Leu
Leu Asp
Gly Glu
Lys val

70
ITe His
85
Leu Met
val Met
Thr val
Leu Cys
Ile Cys
165

Leu Arg

Ile

295

Tyr

Tyr

Asn

GlIn

Asn

His

55

Ala

Phe

Tyr

Ala

Tyr

Ala

Arg

Tyr

Pro

Ala

Asn

Pro

Leu

Leu

ser

40

Gly

Leu

Ala

Tyr

Ala

120

Gly

val

Asp

Phe

NO 9019_sST25

Ile

Ser

Ile

Trp

val

Leu

25

Ser

Ser

Glu

Gly

Asp

His

Trp

Asn

val

Asn

Lys Leu Cys
300

Thr Glu Lys
315

Asp Asp Met

Gly Tyr Glu

Thr Gly Gly
10

Leu Gly Gly
Asp val Ala

Asn Leu Thr
60

Asn Leu Phe
75

Leu Lys Ala
90

Asn Asn Leu

Gly Cys Lys

Pro Lys Gly
1

Pro Tyr Gly
155

Tyr Gly Ser
170

Pro val Gly
Page 11

Pro

Ala

Cys

Gly

Ala

Tyr

Leu

45

Phe

val

val

val

Lys

val

Arg

Asp

Ala

Arg

Glu

Ser

Ser

Gly

Gly

Leu

Pro

Thr

Ser

His

Arg

Lys

Asp

Pro

Tyr

15

Thr

Arg

Lys

Glu

Glu

95

Thr

val

Cys

Lys

Glu

175

Pro

Pro

Glu
320

val

val

Met

Lys

Ser

Phe

Thr

Leu

160

Trp

Ser



Gly

Phe

Ser

Lys
Ile
305

Ala

Ser

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

<400>

Met

1

Asn

Lys

GlIn

val
65

180

Ile Glu

195

Tyr Gly Asp

val GIn GIn val Ala

210

Thr
230

Thr Asp Tyr Ser

val val Leu Ala

245

Asp

Pro Ser Gly

260

Asp

Thr Ser val Leu Glu

275

Lys Ile Pro Leu Vval

Thr
310

val Tyr Gly Ser

ITe Glu

325

Lys Tyr Gly

Pro
340

Lys Asn Tyr Gly

11
477
PRT
Solanum tuberosum

11

Ala Ala Thr

5

Ala Thr

Ser Ala val

20

Leu Lys

Ser Gly Phe Ile

35

Asn

His Ile
50

Asp Trp Ser

Leu
70

Pro Tyr Asp Lys

Pro

val

215

Lys

Asp

Cys

Met

Lys

Asp

Glu

Tyr

Leu

Ala

Leu

Asp

Gly

Glu

val

280

Ala

Lys

Met

Gly

Ser

Gly

val

40

Ile

Pro

NO 9019_sST25
185

Gly ITe Pro Asn

Ala
220

Arg Arg Pro

Gly Thr val

N
I

ITe Ala Ala

250

His

val
265

Tyr Asn Leu

Glu Ala Phe Glu

Ala
300

Gly Arg Arg

His Glu

315

Ala Glu

Cys Asp Gln

Ser Ser

345

Asp

Ala Ala

10

Pro Asp

Leu Asn GIn ITe

25

Gly Arg Tyr Leu

Thr
60

Gln Thr Pro

Glu
75

Leu Ser Asp

Page 12

Asn

205

Leu

Arg

val

Gly

Lys

Gly

Leu

Trp

Thr

Glu

Ser

Ser

45

Asp

Pro

190

Leu

Thr

Asp

Asn

Thr

270

Ala

Asp

Asn

Asn

Lys

Asp

30

Gly

Glu

Ala

Met

val

Tyr

Lys

Gly

Ser

Ala

Trp

Trp

Leu

15

Asn

Glu

val

Glu

Pro

Phe

Ile

240

Leu

Lys

Arg

Lys

Ala

Asn

Ala

val

Thr
80



Lys

Asn

Asn

Asn

145

Asn

Thr

Ser

val

225

Asn

Lys

Lys

Glu

Lys

Leu

Asn

Thr

Gly

Ala

130

Thr

Glu

Trp

Gly

Ala

His

Thr

val

Phe

290

val

Met

GlIn

Leu

Thr

Leu

115

Lys

His

Asp

Asp

Tyr

Lys

Asn

Leu

Leu

GlIn

275

Lys

Asn

Glu

Leu

Leu

Met

100

Thr

Phe

Asp

Ile

Phe

180

Pro

Leu

Ser

Ile

Ala

260

Leu

Ser

Leu

Ile

Glu
340

Asp

85

Gly

Phe

Gly

Asp

His

165

Ala

Pro

Asp

Asp

Leu

245

Asp

Leu

Ser

Ile
325

Thr

Lys

Cys

Leu

Cys

Thr

150

Thr

Pro

Gly

Ala

Asn

230

Asn

val

Glu

Glu

Ala

310

Pro

Ala

Leu

Thr

Asp

Ser

135

Leu

Phe

Leu

His

Leu

215

Leu

Lys

Lys

Ile

Lys

Ile

Asn

Ala

val

Gly

Leu

120

val

Lys

Asn

Pro

Gly

Asn

Gly

Ala

280

Phe

Lys

Pro

Gly

NO 9019_sST25

val

Pro

105

Ile

Pro

Ile

GlIn

Cys

Asp

Ala

Ala

Glu

Gly

GlIn

Lys

Arg

Lys

Ala
345

Leu Lys
90

Lys Ser

val Lys

Leu Leu

val Glu
155

Ser Gln
170

Lys Gly

val Phe

Lys Gly

ITe val
235

Tyr Cys
250

Thr Leu

val Pro

ITe Phe

Leu val

315

Glu val
330

Ala Ile

Page 13

Leu

val

GlIn

Leu

140

Lys

Tyr

Asn

Pro

Lys

Asp

Met

Ile

Asp

Asn

300

Glu

Asp

Lys

Asn

Ile

Ile

125

Met

Tyr

Pro

Ser

ser

205

Glu

Leu

Glu

Ser

Glu

285

Thr

Ala

Gly

Phe

Gly

Glu

110

Glu

Asn

Ala

Arg

Gly

Leu

Tyr

Lys

val

Tyr

270

His

Asn

Asp

val

Phe
350

Gly

95

val

Ala

Ser

Asn

Leu

175

Lys

Met

val

Ile

Thr

255

Glu

val

Asn

Ala

Lys

Asp

Leu

Arg

Leu

Phe

Ser

160

val

Asp

Asn

Phe

Leu

240

Pro

Gly

Asn

Leu

Leu

320

val

Arg



Ala

Thr

Glu

385

Ser

Arg

Thr

Thr

val
465

Ser
370

Gly

Phe

Gly

Ile

450

Ile

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

<400>

Gly

Asp

Tyr

Glu

Lys

Asp

Ala

Ala

12
469
PRT

Ala

Leu

val

Leu

Ser

420

val

Ala

Asn

Asn

Leu

Trp

Lys

Lys

Oryza sativa

12

Met Ala val Ala
1

Asp

Leu

Lys

ser

65

Leu

Thr

Asp

Lys

val

Ile

50

Ala

val

Gly

Leu

Leu

ser

35

GlIn

Ala

val

Pro

Ile
115

Asp

20

Arg

Thr

Pro

Leu

Lys

val

Ala

5

GlIn

Tyr

Pro

Glu

Lys

Ser

val

Leu

Pro

Phe

Ser

Asp
470

Asp

Ile

Leu

Thr

Asp

70

Leu

val

GlIn

Pro

val

375

Asn

Glu

Ser

Gly

val

Ser

Ser

Asp

55

Leu

Asn

Pro

Phe

Ser
440

val

Asn

Lys

Glu

Gly

40

Glu

Asn

Gly

Glu

Glu
120

NO 9019_sST25
Ser Arg Phe Leu

Ser

Ala

Lys

Ile

425

Gly

Lys

Gly

Leu

Asn

25

Glu

val

Glu

Gly

val

105

Ser

Asp Leu
Arg Ser

395

Lys val

410

Asp Leu

val Thr

Leu Glu

Pro Glu
475

Glu Gly

10

Glu Lys

Ala Glu

val val

Thr Lys

Leu Gly

90

Arg Asn

Leu Asn

Page 14

Tyr

380

Asn

Ala

Asp

Leu

Ile

460

Asp

Leu

Ser

GlIn

Pro

60

Lys

Thr

Gly

Lys

Pro

365

Thr

Pro

Asn

Ser

Glu

445

Pro

Arg

Gly

Ile

45

Tyr

Leu

Thr

Phe

Lys

val

Leu

Ser

Phe

Leu

430

Gly

Asp

Ala

Phe

30

Glu

Asp

Leu

Met

Thr

110

Tyr

Lys

Thr

Asn

Leu

415

Lys

Lys

Gly

Ala

15

Ile

Trp

Thr

Asp

Gly

95

Phe

Gly

Asp

Pro

400

Gly

val

val

Thr

Ser

Ser

Leu

Lys

Cys

Leu

Cys



Asn

GlIn

145

Phe

Leu

Leu

Leu

225

GlIn

Lys

Lys

Ile

305

Asn

Ala

Pro

val

Pro
385

val

130

Lys

Asn

Pro

Gly

Leu

210

Gly

Asn

Gly

Ala

Phe

290

Lys

Pro

Gly

Arg

GlIn

370

Ala

Pro

Ile

GlIn

Ser

Asp

Ala

Ala

Glu

Gly

GlIn

275

Lys

Arg

Lys

Ala

Ser

355

Ser

Arg

Leu

val

Ser

Lys

val

GlIn

Ile

Tyr

Thr

260

val

Leu

Glu

Ala

340

Arg

Asp

Thr

Leu

Glu

GlIn

165

Gly

Phe

Gly

val

Cys

245

Leu

Pro

Phe

val

val

325

Phe

Leu

Asn

Leu

Tyr

Lys

Pro

Lys

Ile

Asp

Asn

Glu

310

Asp

Arg

Leu

Tyr

Pro
390

Met

135

Tyr

Pro

Thr

Ser

Glu

215

Glu

Ser

Glu

Thr

295

Ala

Gly

Phe

Pro

Thr

375

Ser

Asn

Ser

Arg

Gly

Leu

200

Tyr

Lys

val

Tyr

His

280

Asn

Glu

val

Phe

val

360

Leu

Asn

NO 9019_sST25

Ser Phe Asn Thr

Asn

Ile

Lys

Asn

val

Ile

Thr

Glu

265

val

Asn

Ala

Lys

Glu

345

Lys

val

Pro

Ser

val

170

Asp

Asn

Phe

Leu

Pro

250

Gly

Asn

Leu

Leu

val

330

Lys

Ala

Asp

Ser

Page 15

Asn

155

Thr

Gly

Ser

val

Asn

235

Lys

Arg

Glu

Trp

Lys

Leu

Ala

Thr

Gly

Ile
395

140

Ile

Glu

Trp

Gly

Ala

220

His

Thr

val

Phe

val

300

Met

GlIn

Ile

Ser

Phe

380

Glu

His

Glu

Asp

Tyr

Leu

Leu

GlIn

Lys

Asn

Glu

Leu

Gly

365

val

Leu

Asp

Ile

Phe

Pro

190

Leu

Ser

Ala
Leu
270

Ser

Leu

Glu
Ile

350

Leu

Gly

Asp

His

Leu

175

Pro

Asp

Asp

His

Asp

Leu

Ile

Lys

Ile

Thr

335

Asn

Leu

Arg

Pro

Thr

Thr

160

Pro

Gly

Thr

Asn

Asn

240

val

Glu

Pro

320

Ala

val

Leu

Asn

Glu
400



Phe

Ser

Lys

Gly
465

Lys

val

Gly

Leu

450

Pro

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

<400>

Lys val

Glu Leu
420

val Thr
435

Glu Ile

Glu Asp

13
476
PRT

Ala

405

Asp

Leu

Pro

Leu

Cucumis melo

13

Met Ala Ser Ala

1

Lys

Lys

GlIn

val

65

Lys

Gly

Asn

Asn

Asn

145

Asn

Leu

Ser

His

50

Pro

Lys

Thr

Gly

Ser

130

Thr

val

Lys Ala
20

Gly Phe
35

val Glu

Tyr Asp

Leu Leu

Thr Met

100

Leu Thr
115
Lys Tyr

His Asp

Asp Ile

Trp

Ser

Asp

85

Gly

Phe

Gly

Asp

His

Asn

Thr

Lys

Asp

Thr

val

Asn

Ser

Leu

70

Lys

Cys

Leu

Cys

Thr

150

Thr

Phe
Leu
Gly

Gly
4

Leu
Ser

Leu

Leu
Thr
Asp
Asn
135

GlIn

Phe

Leu

Lys

Lys

440

Ala

Ser

Gly

val

40

Pro

val

Gly

Leu

120

val

Lys

Asn

NO 9019_sST25

Ala Arg Phe

val
425

val

val

Pro

Leu

25

Ser

GlIn

val

val

Pro

105

Ile

Pro

Ile

Gln

410

Ser Gly

Thr ITe

Leu Glu

Ala Asp
10

Thr Gln

Arg Tyr

Thr Pro

Pro Asn
75

Leu Lys
90

Lys Ser

val Ile

Leu Leu

ITe Glu

155

Ser Gln
Page 16

Lys

Asp

Thr

Asn
460

Thr

Ile

Leu

Thr

60

Asp

Leu

val

GlIn

Leu

140

Lys

Tyr

Ser

val

Ala

445

Lys

Glu

Ser

Ser

45

Asp

Pro

Asn

Ile

125

Met

Tyr

Pro

Ile

Lys

Asp

Lys

Glu

30

Gly

Glu

Ala

Gly

Glu

110

Glu

Asn

Lys

Arg

Pro
415
Phe

Ser

Ile

Leu

15

Asn

Glu

val

Glu

Gly

95

val

Asn

Ser

Gly

Leu

Ser

Gly

Gly

Asn

Ser

val

Thr

80

Leu

Arg

Leu

Phe

Ser

160

val



Ala

Gly

Ser

val

225

Asn

Lys

Lys

Glu

Lys

Leu

Ala

Thr

Gly

Ile

Phe

Gly

Glu

Trp

Gly

Ala

His

Thr

val

Phe

290

val

Met

GlIn

Ile

Ser

370

Phe

Glu

Lys

Asp

Asp

Tyr

Lys

Asn

Leu

Leu

Gln

275

Lys

Asn

Glu

Leu

Gly

Asp

val

Leu

Ser

val
435

Tyr

Pro

Leu

Ser

Ile

Ala

260

Leu

Ser

Leu

Ile

Glu

340

Ile

Leu

Leu

Gly

Ile

420

Ser

165

Leu

Pro

Asp

Asp

GlIn

245

Asp

Leu

Ile

Lys

Ile

325

Thr

Asn

Leu

Arg

Pro

405

Pro

Phe

Pro

Gly

Ala

Asn

230

Asn

val

Glu

GlIn

Ala

310

Pro

Ala

val

Leu

Asn

390

Glu

Ser

Gly

Leu

His

Leu

215

Leu

Lys

Lys

Ile

Lys

Ile

Asn

Ala

Pro

val
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Lys

Phe

Ile

Ala

Pro

Gly

Ile
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Asn

Gly

Ala

280

Phe

Lys

Pro

Gly

Ala

Lys

Ile

Gly
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Ser
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Asp

Ala

Ala

Glu

Gly

GlIn

Lys

Arg

Lys

Ala

345

Ser

Ser

Arg

Lys

Glu

425

val

170

Lys

val

GlIn

val

Tyr

250

Thr

val

Ile

Leu

Glu

330

Ala

Arg

Asp

Lys

val

410

Leu

Gly

Phe
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val

235

Cys

Leu

Pro

Phe

val

315

val

Ile

Phe

Leu

Asp

395

Gly

Asp

Arg

Pro

Asp

Met

Ile

Asp

Asn

300

Glu

Asp

Arg

Leu

Tyr

Pro

Asn

Ser

val Leu Lys
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Thr

Ser

205

Glu

Leu

Glu

Ser

Glu

285

Thr

Ala

Gly

Phe

Pro

365

Thr

Ser

Phe

Leu

Gly

Asp

Leu

Tyr

GlIn

val

Tyr

270

Asn

Asn

Ile

Phe

350

val

Leu

Asn

Leu

Lys

Lys

175

Lys

Lys

val

Ile

Thr

255

Glu

val

Asn

Ala

Lys

Asp

Lys

val

Pro

Ser

415

val

val

Asp

Asn

Phe

Leu

240

Pro

Gly

Asn

Leu

Leu

320

val

His

Ala

Asp

Ser

400

Arg

val

Thr



Ile Ser Ala Lys Pro Gly Thr

450

455

Ile Ala Asn Lys Glu ITe Asn

465

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

<400>

14
469
PRT

470

Arabidopsis thaliana
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Met Ala Ala

1

Gly

val

Pro
65

val

Leu

val

Lys

Asn

Pro

Leu

Ser

GlIn

50

val

val

Pro

Pro

130

GlIn

Ser

Asp

Thr

Arg

35

Thr

Ser

Leu

Lys

val

115

Leu

val

Ser

Lys

val
195

Thr

Glu

20

Tyr

Pro

GlIn

Lys

Ser

100

val

Glu

Lys

Gly

Phe

Thr

5

Met

Leu

Thr

Asp

Leu

85

val

GlIn

Leu

Lys

Tyr

Lys

Pro

Glu

Ser

Ser

Asp

val

70

Asn

Ile

Ile

Met

Tyr

150

Pro

Thr

Ala

Asn

Glu

Gly

Glu

55

Ala

Gly

Glu

Glu

Asn

135

Thr

Arg

Asp

Leu

Lys

Gly

Leu

Ser

Glu

40

Glu

Gly

val

Asn

120

Ser

Asn

val

Lys

Met
200
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Leu

Pro

Pro

Glu

25

Ala

val

Thr

Leu

Phe

Ser

val

Glu

185

Asn

Ala

Glu

GlIn

10

Lys

GlIn

val

Lys

Gly

90

Asp

Asn

Asn

Asn

Ala

170

Gly

Ser
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val

Asp

Leu

Ser

His

Pro

Asn

75

Thr

Gly

Asn

Thr

val

155

Asp

Arg

Gly

Pro
460

Phe

Lys

Gly

Ile

Tyr

Leu

Thr

Leu

Lys

His

140

Asp

Glu

Tyr

Lys

Asp Asn Ala val

Ser

Phe

Glu

45

Glu

Leu

Met

Thr

Phe

Pro

Leu
205

Ala

Ile

30

Trp

Lys

Asp

Gly

Phe

110

Gly

Asp

His

val

Pro

190

Asp

val

15

Ser

Ser

Met

Lys

Cys

Leu

Cys

Thr

Thr

Pro

175

Gly

Thr

Asp

Leu

Lys

Thr

Leu

80

Thr

Asp

Lys

His

Phe

160

Trp

His

Phe



Leu Ser

210

Gly Ala

Asn Glu

Gly Gly

Ala Gln

Phe Lys

Lys Lys

Pro Lys

Gly Ala

Arg Ser

Gln Ser

370

Ala Arg
385

Lys Lys

val Glu

Ser Ile

Lys Leu
450

Gly Pro
465

<210>

GlIn

Ile

Tyr

Thr

val

275

Ile

Leu

Glu

Ala

Arg

Asp

Thr

val

Leu

val

435

Glu

Glu

15

Gly

val

Cys

Leu

260

Pro

Phe

val

val

Ile

340

Phe

Leu

Asn

Ala

Asp

Leu

Asp

Lys

Asp

Met

245

Asp

Asn

Glu

Asp

325

Arg

Leu

Tyr

Pro

Thr

405

Ser

Lys

Pro

Leu

Glu

Leu

230

Glu

Ser

Glu

Thr

Ala

310

Gly

Phe

Pro

Thr

Ser

390

Phe

Leu

Gly

Asp

Tyr

215

Thr

val

Tyr

His

Asn

295

Asp

val

Phe

val

Leu

375

Asn

Leu

Lys

Lys

val

Thr

Glu

val

280

Asn

Ala

Lys

Asp

Lys

val

Pro

Ser

val

val

440

Ala
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Phe val Ala Asn

Leu

Pro

Gly

Asn

Leu

Leu

val

Asn

345

Ala

Asp

Ser

Arg

Ser

425

Thr

val

Lys

Lys

Glu

Trp

Lys

Leu

330

Ala

Ser

Gly

Phe
410
Gly

val

val
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His

Thr

val

Phe

val

Met

315

GlIn

Ser

Phe

Glu

395

Lys

Asp

Ala

Glu

220

Leu

Leu

GlIn

Lys

Asn

300

Glu

Leu

Gly

Asp

val

380

Leu

Ser

val

Ala

Asn
460

Ser

Ala

Leu

Ser

285

Leu

Glu

val

Leu

365

Thr

Gly

Asp

GlIn

Asp

Leu
270

Thr

Asn

350

Leu

Arg

Pro

Pro

Phe

430

Ser

Asn

Asn

Asn

val

255

Glu

Glu

Ala

Pro

Ala

335

val

Leu

Asn

Glu

Ser

415

Gly

Gly

Ile

Leu

Asn

320

Ala

Pro

val

Lys

Phe

400

Ser

val
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<211>
<212>
<213>

<400>

361
PRT

Solanum tuberosum

15

Met Lys Ala Leu
1

Leu Thr

Met Ile

val val

50

Lys Glu

Thr Glu

Leu Ile

ITe Ser

Tyr Gly

145

val Glu

Tyr Leu

Ser Ile

Tyr Ala
210

Asp Tyr

Ser Ser

Leu

Leu

35

Leu

Phe

Pro

Asp

Glu

115

Glu

val

Lys

Leu

Glu

195

Met

Ile

Pro

ser

20

Ala

Glu

Leu

Tyr

Ala

val

Pro

Asn

180

Lys

val

Thr

Lys

Ile
5
val
Gln
Ile
Ala
Gly
85
ser
Pro
ser
val
Lys
Pro
Glu
Leu
Gly

Leu
245

Leu

Pro

Ile

Asn

ser

70

Thr

Gly

Phe

Leu

Met

150

Leu

Ser

val

Pro

Leu

230

Ala

val

Lys

Glu

Tyr

55

Leu

Ala

Glu

Lys

Met

135

Glu

Phe

val

Phe

Gly

Arg

Ser

Gly

Pro

Ala

40

GlIn

Gly

Gly

Pro

Glu

120

val

Glu

val

Leu

Pro

200

Phe

Leu

Gly
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Gly

Leu

25

Leu

Pro

Ile

Pro

Phe

105

Met

Thr

Ser

Gly

Asp

Lys

Trp

Tyr

Pro

Phe

10

val

Lys

Glu

Lys

Leu

90

Phe

Lys

Thr

Asn

170

Arg

Met

Leu

His
250
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Gly

Glu

Ala

val

Ile

75

Ala

val

GlIn

val

Ala

Asp

Thr

Phe

val

Met

60

Thr

Leu

Leu

Phe

Asp

GlIn

Ile

GlIn

Ala

Ile

220

Ser

val

Arg

Ala

Gly

45

Leu

Cys

Ala

Asn

His

125

Glu

val

Asn

Leu

Glu

205

Gly

Leu

Gly

Leu

Asn

30

val

Asn

Ser

Arg

Ser

110

Lys

Pro

Glu

Ala

Arg

Lys

GlIn

Lys

Asn

Arg

15

Lys

Thr

Phe

GlIn

Asp

95

Asp

Ser

Ser

Arg

Gly

Pro

Lys

Pro

Lys

val
255

Pro

Pro

Leu

Glu

80

Lys

val

His

Lys

Phe

160

Phe

Thr

Leu

Arg

His
240



val

val

Arg

ser

305

val

Ser

Asp

Ala

Cys

290

Gly

Glu

Tyr

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

<400>

Glu

Ile
275

Thr

Ser

Asn

Ser

Leu

355

16
361
PRT

Ser
260

Gly

val

Met

Asn
340

Lys

Ala

Ser

Met

Thr
325

Gly

Pro

Lys

Gly

Arg

Gly

Ile

Gly

Glu

Cys

Gly

Trp

Leu

val

Solanum lycopersicum

16

Met Lys Ala
1

Leu

Met

val

Leu

Thr

val
50
Glu

Glu

Ser

Gly

Leu

Leu

35

Leu

Phe

Pro

Asp

Glu

115

Glu

Leu

ser

20

His

Ala

Glu

Leu

Tyr

Ala

Ile

5

val

GlIn

Ile

Ala

Gly

85

Ser

Pro

Ser

Leu

Pro

Ile

Asn

ser

70

Thr

Gly

Phe

Leu

val

Lys

Glu

Tyr

55

Leu

Ala

Glu

Lys

Met

Gly

val

280

val

His

Gly

val

val
360

Gly

Pro

Ala

40

GlIn

Gly

Gly

Pro

Glu

120

val
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Glu Gly Cys Leu

265

ITe Glu

Arg Ile

Ser Thr

Glu Asp

Leu Pro
345

Met

Gly Phe
10

Leu val
25

Leu Lys

Pro Glu

Ile Lys

Pro Leu
90

Phe Phe
105

Met Ile

Ser

Lys

val

315

val

Gly

Glu

Ala

val

Ile

75

Ala

val

GlIn

Gly

Lys

Gly

His

Lys

Thr

Phe

val

Met

60

Thr

Leu

Leu

Phe

Thr Lys val Asp
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val

285

GlIn

val

Glu

Arg

Ala

Gly

45

Leu

Cys

Ala

Asn

His

125

Glu

Gly

Arg

Ala

Trp

Cys

Ile
350

Leu

Asn

30

val

Asn

Ser

Arg

Ser

110

Lys

Pro

Pro

Leu

Cys

Ala

Asp

Lys

Arg

15

Lys

Thr

Phe

GlIn

Asp

95

Asp

Ser

Ser

Asp

Ser

Ser

Pro

Pro

Leu

Glu

80

Lys

val

His

Lys



Tyr

145

val

Tyr

Ser

Tyr

val

val

Arg

ser

305

val

Ser

130

Gly

Glu

Leu

Ala

210

Tyr

Ser

Asp

Ala

Cys

290

Gly

Glu

Tyr

Ile

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

<400>

val val

Lys Pro

Leu Asn
180

Glu Lys
195

Met val

ITe Thr

Pro Lys

Glu Sser
260

Ile Gly
275

Thr val

Ser Ile

Asn Met

Ser Asn
340

Leu Lys
355

17

361

PRT
Medicago

17

Met Lys Ala Leu
1

val

Lys

Pro

Glu

Leu

Gly

Leu

245

Ala

Ser

Met

Ile

Thr

325

Gly

Pro

Met

150

Leu

Ser

val

Pro

Leu

230

Ala

Lys

Gly

Arg

Gly

Ile

Gly

Glu

sativa

Ile
5

Leu

135

Glu

Phe

val

Phe

Gly

Arg

Ser

Cys

Gly

Trp

Leu

val

val

Glu

val

Leu

Pro

200

Phe

Leu

Gly

Gly

val

280

val

His

Gly

val

val
360

Gly
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Ser

Gly

Asp

Lys

Trp

Tyr

Pro

Glu

265

Ile

Arg

Ser

Glu

Leu

345

Met

Thr
Asn

170

Arg

Met

Leu

His

250

Gly

Glu

Thr

Gly

155

Lys

Ile

Ala

Asp

Cys

Ser

Lys

val

315

val

140

GlIn

Ile

GlIn

Ala

val

220

Ser

val

Leu

Gly

Lys

Gly

His

Lys

val

Asn

Leu

Glu

205

Gly

Leu

Gly

val

285

GlIn

val

Glu

Glu

Ala

Lys

GlIn

Lys

Asn

Gly

Arg

Ala

Trp

Cys

Ile
350

Arg

Gly

Pro

Lys

Pro

Lys

val

255

Pro

Leu

Cys

Ala

Asp

Lys

Phe

160

Phe

Thr

Leu

Arg

His

240

Asp

Ser

Ser

Gly Phe Gly Thr Arg Leu Arg Pro
10 15

Page 22



Leu

Met

val

Leu

Tyr

145

val

Tyr

Ser

Tyr

val

val

Thr

val
50

Asp

Glu

Ser

Gly

Glu

Leu

Ala

210

Tyr

Ser

Asp

Ala

Leu

Leu

35

Leu

Phe

Pro

Asp

Asp

Glu

val

Lys

Leu

Glu

195

Met

Ile

Ser

Glu

Ile
275

ser

20

Ala

Glu

Leu

Tyr

Ala

val

Pro

Asn

180

Lys

val

Thr

Lys

Thr

260

Gly

val

GlIn

Ile

Ala

Gly

85

Ser

Pro

Ser

val

Lys

Pro

Glu

Leu

Gly

Leu

245

Ala

Pro

Pro

Ile

Asn

Lys

Thr

Gly

Leu

Ile

Met

150

Leu

Ser

Ile

Pro

Leu

230

Ala

Lys

Gly

Lys

Glu

Tyr

55

Leu

Ala

Glu

Lys

Met

135

Glu

Phe

val

Phe

Gly

Arg

Gly

Cys

Pro

Ala

40

GlIn

Gly

Gly

Pro

Glu

120

val

Glu

val

Leu

Pro

200

Phe

Leu

Gly

Gly

Ile
280
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Leu val Asp Phe

25

Leu

Pro

Ile

Pro

Phe

105

Met

Thr

Thr

Gly

Asp

Lys

Trp

Tyr

Ser

Glu

265

val

Lys

Glu

Thr

Leu

90

Phe

Lys

Thr

Asn

170

Arg

Met

Leu

Asn

250

Gly

Glu
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Ala

val

Ile

75

Ala

val

Glu

val

Ala

Asp

Cys

Ser

Thr

Met

60

Ser

Leu

Leu

Phe

Asp

GlIn

Ile

Glu

Ala

Ile

220

Ser

val

Leu

Gly

Ala

Gly

45

Leu

Cys

Ala

Asn

His

125

Glu

val

Asn

Leu

Glu

205

Gly

Leu

Gly

val
285

Asn

30

val

Asn

Ser

Arg

Ser

110

Lys

Pro

Glu

Ala

Arg

Lys

GlIn

Arg

Asn

Gly

Arg

Lys

Thr

Phe

GlIn

Asp

95

Asp

Ser

Ser

Lys

Gly

Pro

Lys

Pro

Lys

val

255

Pro

Leu

Pro

Leu

Glu

80

Lys

val

His

Lys

Phe

160

Thr

Leu

Arg

Asp

Ser



Arg Cys
290

Ser Ser
305

val Glu
Ile Tyr

Asn Ile

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

<400>
Met Lys
1
Leu Thr
Met Ile
val val
50
Lys Glu
Thr Glu

Leu Ile

ITe Ser

Tyr Gly
145

val Glu

Thr

Ser

Asn

Ser

Leu

355

18
361
PRT

val

Met

Asn
340

Lys

Met

Thr
325

Gly

Pro

Arg

Gly

Ile

Gly

Glu

Vitis vinifera

18

Ala

Leu

Leu

35

Leu

Phe

Pro

Asp

Glu

115

Glu

val

Lys

Leu

ser

20

His

Ala

Glu

Leu

Tyr

Ala

val

Pro

Ile
5
val
Gln
Ile
Ala
Gly
85
Ser
Pro
Ser

val

Lys

Leu

Pro

Ile

Asn

Lys

Thr

Gly

Phe

Ile

Met

150

Leu

Gly

Trp

Leu

val

val

Lys

Glu

Tyr

55

Leu

Ala

Glu

Lys

Met

135

Glu

Phe

val

His

Gly

val

val
360

Gly

Pro

Ala

40

GlIn

Gly

Gly

Pro

Glu

120

val

Glu

val
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Arg Ile Lys Lys

Ser Thr

Glu Asp

Leu Pro
345

Met

Gly Phe
10

Leu val
25

Leu Lys

Pro Glu

ITe Thr

Pro Leu

90

Phe Phe

105

Met Ile

Thr Lys

Ser Ile

Gly Asn
170
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val
315

val

His

Gly

Asp

Ala

val

Ile

75

Ala

val

Glu

val

Gly

Lys

300

Gly

His

Lys

Thr

Phe

val

Met

60

Thr

Leu

Leu

Phe

Asp

Arg

Ile

GlIn

val

Glu

Arg

Ala

Gly

45

Leu

Cys

Ala

Asn

His

125

Glu

val

Asn

Ala

Trp

Cys

Ile
350

Leu

Asn

30

val

Asn

Ser

Arg

Ser

110

Lys

Pro

Asp

Ala

Cys

Ala

Asp

Lys

Arg

15

Lys

Ser

Phe

GlIn

Asp

95

Asp

Ala

Ser

Arg

Gly

Thr

Pro

Pro

Leu

Glu

80

Lys

val

His

Lys

Phe
160



Tyr Leu

Ser Ile

Tyr Ala
210

Asp Tyr

Ser Ser

val Asp

val Ala

Arg Cys
290

Ser Ser
305

val Glu

Ile Tyr

Ser Ile
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<211>
<212>
<213>

<400>

Leu

Glu

195

Met

Ile

Ser

Glu

Ile

275

Thr

Ser

Asn

Ser

Leu

355

19
247
PRT

Asn

180

Lys

val

Thr

Lys

ser

260

Gly

val

Met

Asn
340

Lys

Pro

Glu

Leu

Gly

Leu

245

Ala

Pro

Met

Thr
325

Gly

Pro

Glycine max

19

Met Ala Ala Arg Arg
1 5

Thr Leu Thr Ala Pro

20

Met GIn Glu Leu Arg

35

Ser

val

Pro

Leu

230

Ala

Lys

Gly

Arg

Gly

Ile

Gly

Glu

Pro

Arg

Lys

val

Phe

Gly

Arg

Ser

Cys

Gly

Trp

Leu

val

Gly

Lys

val

Leu

Pro

200

Phe

Leu

Gly

Gly

val

280

val

His

Gly

val

val
360

Leu

val

val
40
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Asp Arg Ile Glu

185

Lys

Trp

Tyr

Ala

Glu

265

val

Arg

Ser

Glu

Leu

345

Met

Ile

val
25

Thr

ITe Ala

Met Asp

Leu Asp

His Ile

250

Gly Cys

Glu Ala

Ile Lys

Thr val

315

Asp val

Pro His

Ala Leu

Thr Pro

val Gly
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Ala

Ile

220

Ser

val

Leu

Gly

Lys

Gly

His

Lys

Phe

Glu

val

Leu

Glu

205

Gly

Leu

Gly

val

285
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<220>

<223> synthetic sequence
<400> 45

cagaaggacc atcacgtttg agt

<210> 46

<211> 14

<212> DNA

<213> Artificial sequence
<220>

<223> synthetic sequence
<400> 46

ttggaagcaa aatc

<210> 47
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<211>
<212>
<213>

<220>
<223>

<400>

25
DNA
Artificial sequence

synthetic sequence

47

tgtatggttc agactctgaa tggaa

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

<220>
<223>

<400>

48

18

DNA

Artificial sequence

synthetic sequence

48

tgtgcaccaa ccggattg

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

<220>
<223>

<400>

49

19

DNA

Artificial sequence

synthetic sequence

49

atcatattgc tgcggtact

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

<220>
<223>

<400>

50

22

DNA

Artificial sequence

synthetic sequence

50

caccatggca actgccgcga ct

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

<220>
<223>

<400>

51
21
DNA
Artificial sequence

synthetic sequence

51

ttaaatatcc tcagggccat t

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

<220>
<223>

<400>

52

22

DNA

Artificial sequence

synthetic sequence

52

caccatgccg gagaagatga at
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

53

22

DNA

Artificial sequence

synthetic sequence

53

tcaatcggta gaatcaggtg at
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