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SEQUENCE LISTING

<110> CropDesign N.V.
<120> Plants having enhanced yield-related traits and a method for
making the same
<130> PF58635
<150> EP 06126279.6
<151> 2006-12-15
<150> US 60/883,168
<151> 2007-01-03
<160> 131
<170> PatentIn version 3.3
<210> 1
<211> 1125
<212> DNA
<213> Arabidopsis thaliana
<400> 1
atgactaacc agaatgtcat cgtttccgac aggaaaccca tcttgggttt gaaaaccatc 60
actgtctctg tctctaactc tcctctgttc tctaattcct ttcccactta ctttaacttc 120
cctcgtcgaa agctcttgaa acttcttgaa gcagccgaca aaaacaactt agttgttgcet 180
ccaaagatta cgtctatgat cgattccatg cgtgattctt cccctacacg tctcagatcc 240
tcttcctatg actctgtttc agataacgac gacaaaacat cttggatcgt tcgttttcect 300
tcggctttaa atatgtttga tgagattgtg aatgctgcga aagggaaaca gattgtcgtg 360
tttcttgatt acgacggaac tctttctccce atagttgaag atcccgacaa agctttcata 420
acccatgaga tgagagaagt cgtaaaagac gtggcttcga atttcccgac tgctattgtc 480
accgggagat ccattgagaa ggttcgtagt tttgtccaag taaacgagat ttactacgcc 540
ggaagccacg gcatggacat tgaaggtccg accaacgaaa atagtaacgg ccagagtaat 000
gaaagagtgc tattccaacc tgctcgtgaa tttttaccga tgatcgagaa ggtggttaat 660
attttagagg aaaaaacaaa atggatccct ggggctatgg tggagaacaa caagttttgt 720
ctgtccgtac attttcgacg tgttgatgag aagagatggc ctgcattagc tgaagtagta 780
aaatcagttc ttattgatta tccaaagctg aaactaaccc aaggtagaaa ggtacttgaa 840
atccgcccca caatcaaatg ggacaagggc caggcactca attttttact aaaatcatta 900
ggatatgaaa attcggatga tgtcgtgccg gtgtatatcg gggatgaccg tactgacgaa 960
gatgcgttta aggttttacg tgaaagggga caaggttttg ggatttttgt ctcaaaagta 1020
ccaaaggaca ccaatgcctc ttattctctt caagaccctt ctcaggttaa caagtttctg 1080
gaacgtttag tagaatggaa gaggaagaca gtgggagaag agtga 1125
<210> 2
<211> 374
<212> PRT
<213> Arabidopsis thaliana
<400> 2
Met Thr Asn Gln Asn Val Ile Val Ser Asp Arg Lys Pro Ile Leu Gly
1 5 10 15
Leu Lys Thr Ile Thr Val Ser Val Ser Asn Ser Pro Leu Phe Ser Asn
20 25 30
Ser Phe Pro Thr Tyr Phe Asn Phe Pro Arg Arg Lys Leu Leu Lys Leu
35 40 45
Leu Glu Ala Ala Asp Lys Asn Asn Leu Val Val Ala Pro Lys Ile Thr
50 55 60
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Ser Met Ile

65
Ser

Ser Tyr

Val Arg Phe

Ala Lys Gly
115
Pro Ile
130

Glu

Ser

Arg Val

145
Thr

Gly Arg

Ile Tyr Tyr

Glu Ser
195
Phe

Asn

Glu
210
Thr

Arg

Lys
225
Leu

Lys

Ser Val

Ala Glu Val

Thr Gln Gly

275

Lys Gly Gln
290

Ser Asp

305

Asp

Asp

Ala Phe

Val Ser Lys
Gln
355

Val

Pro Ser

Thr
370

Lys

<210> 3

<211> 2027
<212> DNA
<213> Trit

<400> 3

cccaatccaa
aggaggttga
ttgcatggct
gcatgacaag
gaaaacgctg
aagagagacg
aacggctcac
ccttccaaca
ggcgtaaacg
atgaaatcct
gaagaagatc
aagcagatcg

Asp Ser

Ser
85
Ser

Asp

Pro
100
Lys Gln

Val Glu

Val Lys
Ile
165
Gly

Ser

Ala
180
Asn Gly

Leu Pro

Trp Ile

Phe
245
Lys

His

Val
260
Arg Lys

Ala Leu

Val Val

Val
325
Pro

Lys

Val
340
Val Asn

Gly Glu

icum

ggctctgtca
agcccgggcece
tttcctatgt
ttcacaggta
aagaagtggt
accgccgttce
cggtcatcag
tgatgccgtt
tcagcaggcg
cgtcgccacg
ctgcctacag
tagccagtgc

Met
70

Val
Ala
Ile
Asp
Asp
150
Glu
Ser
Gln
Met
Pro
230
Arg
Ser
Val
Asn
Pro
310
Leu

Lys

Lys

PF58635.ST25.txt

Ser Ser Pro
75
Asp

Arg Asp

Ser Asp Asn Asp
90
Met Phe
105

Phe

Leu Asn Asp

Val Val
120
Asp

Leu Asp

Pro Ala Phe
135

Val

Lys
Ala Phe
155
Phe

Ser Asn

Val Ser
170

Asp

Lys Arg

Met Ile
185
Glu

His Gly

Asn Val
200
Glu

Ser Arg
Ile
215
Gly

Lys Val Val

Ala Met Val Glu

235
Val Glu Lys
250

Asp

Arg Asp

Val Ile
265
Ile

Leu Tyr
Glu
280
Leu

Leu Arg Pro
Phe
295

Val

Leu Lys Ser

Tyr Ile Gly Asp

315

Arg Glu Arg Gly Gln

330
Thr Asn Ala Ser
345

Glu

Asp

Phe Leu Leu

360

Arg

Glu

aestivum

tactaagtga
tctgcatcat
gccaatccac
ctctgctttt
tcttcatcga
tgaccacatt
tgatccgatg
ttcagtcagg
caagatcgag
taagaagcac
tgcatggatg
acaaggcaag

caccttctga
tctgaacatt
tcttctgata
gatgaacttc
caagacagtg
ttttcctegt
tcaatgagcc
cccgggggtt
gaggtcctcg
aacgtggtct
gcaaaatgcc
aagattgcgg
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Thr Arg Leu

Lys Thr Ser

Ile Val
110
Gly

Glu
Tyr Asp
125

Ile Thr His

140
Pro

Thr Ala

Val Gln Val

Glu Pro
190
Gln

Gly

Phe
205
Ile

Leu
Asn Leu
220
Asn

Asn Lys

Arg Trp Pro
Leu
270

Lys

Pro Lys
Ile
285
Gly

Thr

Leu
300
Asp

Tyr

Arg Thr

Gly Phe Gly
Leu
350

Trp

Tyr Ser

Glu
365

Val

acaacggagt
ggagttaagc
tagatgtgtc
ctccacacct
ggctaagaga
cccacccgat
agtcgttgat
actccggcecgce
tgagcgggct
tcggccagga
cctctgctcet
tcttectgga

Ser
80
Ile

Arg
Trp

Asn Ala

Thr Leu

Glu Met

Ile Val
160
Asn Glu
175
Thr Asn

Pro Ala

Glu Glu

Phe Cys
240
Ala Leu
255
Lys Leu

Trp Asp

Glu Asn
Glu
320
Phe

Asp

Ile
335
Gln Asp

Lys Arg

tttctcgaaa
ggagctggcet
atctctctca
gcagtgacaa
atccagctga
ggatttgagc
gggagtgctg
tggtggcgcc
gctggatgcc
aaacctgccc
ggcttccttce
ctacgatggc

60
120
180
240
300
360
420
480
540
600
660
720



acactgtcgc
gctgtgagaa
aaggttcttg
ataatgacat
ctcttccaac
gaagtcacga
cattaccgca
ctggaggatt
gtgatcgact
gactccgaga
aaggtgctcc
accgaagcct
gtgagatgga
cagttttgca
tcgtttaggt
gatcggtggce
atctcttgat
aaatcccata
cggaacagca
gaagacgccc
tgtagagcag
ctgatccctt

<210> 4
<211> 372
<212> PRT
<213> Trit

<400> 4
Met Asp
1

Ser

Leu

Gln Ser

Val Pro
35

Arg

Arg
Ser Arg
50
Met Lys
65

Glu

Ser

Asn Leu

Cys Pro Ser

Gly Lys Lys

115

Ile Val Asp
130

Ala Val

145

Arg

Arg

Ser Arg

Tyr Ala Gly

Glu His
195
Asp

Tyr
Ala Arg
210
Glu Val

225

Thr

cgatcgtcga
acgtcgccaa
aattcgtaaa
cttcttcagce
ctgctcgcga
gcggaatcga
acgtagacga
tcceecectet
gggacaaggg
acgtgatccc
gggagaggaa
tctactcgcet
agaagcactc
gcgttggaaa
cgattgatat
tgtgttggtt
tagaacacca
ctcttgatgce
ccgagtgaat
agaaggctac
caggaagccg
tatgcaccct

icum

Ser Asn

Leu Met
20
Gly Gly

Lys Ile

Ser Ser

Glu
85
Leu

Pro

Ala
100
Ile Ala

Asp Pro

Asn Val

Gly Ser
Gly
Tyr
Glu
Pro
70
Glu
Ala
Val

Glu

Ala
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cgaccctgaa
atacttcccc
actgaaggaa
acattatgaa
ttttctgcect
aggcgcgagce
gaaggactgg
caaagtgacc
gaaggccgtc
aatctacatc
ctgcgggtac
cagggacccg
gctatgaaca
ccatagctag
tcttgtactg
gttatacata
atacatgtgc
aggccctagt
agcccatggce
cggcactaga
ccggcacatce
tttaggatcg

aestivum

Pro

Val Leu

Ser Gly
40
Glu Vval
55
Arg Lys

Asp Pro

Ser Phe

Phe Leu
120
Lys Ala
135

Lys Tyr

150

Lys Lys
165
Ser His
180

Asn Thr

Phe Leu

Ser Gly

Val
Gly
Glu
Pro

Ile

Leu Glu

Met Asp

Lys Gly
200
Met Ile
215

Glu Gly

230

aaagccgtca
gccgccatceg
ctctgctatg
cacaatactg
atgatcgatg
gttgaggaca
gagctggtcg
aacgggcgaa
gagttcctgce
ggcgacgacc
gggatactgg
tctgaagtga
aacaggagat
ggtcgaatga
ctagtcatgt
atgctttagg
ggtagcgtgt
cgatgcagca
cgaaagcgtg
gatggccgge
cttgcggtygg
gtagttagga

Val Ile
10

Ser

Ser
Pro Asn
25

Ala

Gly Gly

Leu Val Ser
Asn
75

Ser

Lys His

Ala Tyr

Lys Gln Ile

105
Asp

Tyr Asp

Val Met Ser

Phe Ala
155

Lys

Pro
Phe Val
170
Ile Met Thr
185
Lys

Glu Ala

Asp Glu Val

Ala Val
235
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Ser

tgtccecectgt
tcagcggaag
ctggaagtca
aaaagggcaa
aggtttccaa
acaagttctg
cacggctcgt
tggttttaga
ttcagtcgct
gcaccgacga
tctcgcaggce
tggagttcct
gactgtagtt
tgttgcecgtce
tctttgccac
ttaacataaa
gaacttacaa
cacgggaata
aacgtagcca
atcaaccagc
ccggctgtgg
gtttgtt

Asp Pro Met

Met Met Pro

30
Ala Gly Val
45
Gly Leu Leu
60
Val

Val Phe

Ala Trp Met

Val Ala Ser
110
Thr Leu
125

Val

Gly
Pro Met
140
Ala

Ile Val

Leu Lys Glu
Ser
190

Phe

Ser Ser

Leu
205
Lys

Asn
Ser Ala
220
Glu

Asp Asn

gatgagagct
gtcccggaag
tgggatggac
agaagccaac
ggccctecttg
cgtgtctgtt
aaacgaggtg
ggttcgtccg
cgggctgage
agacgcgttc
gcccaaggaa
gaactccttg
tccgaggcga
ccctgttaat
cgagaaattt
ttggatctgg
gtgattgacg
gttggcgaag
gcaataggta
gactggtcgg
tgatggcctt

Ser Met
15
Phe Ser

Asn Val

Asp Ala
Gln
80

Lys

Gly

Ala
95
Ala Gln

Ser Pro

Arg Ala

Ser Gly
160
Leu Cys
175
Ala His

Gln Pro

Leu Leu

Phe
240

Lys

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2027



Cys Val Ser

Val Ala Arg

Val Thr Asn

275

Asp Lys Gly

290
Asp Ser Glu
305
Glu

Asp Ala

Leu Val Ser
Ser
355

Ser

Asp Pro

His
370

Lys

<210> 5

<211> 2002
<212> DNA
<213> Glyc

<400> 5

actatttttt
acgcattgcc
ttttagcttc
ctttttagcc
tcttttaatc
ttagacgaaa
tcttcecettg
gagcagtgac
tggaaatccg
ttgctggact
cctgttctca
ttgccttact
aagaagacag
tcttcacctce
tctgaaactg
tttgatcaaa
ggaactcttt
gctgctgtta
gataaggtat
gacatcattg
acagacaagc
attaatgagg
gagaacaata
tgggtggggce
gggcggaagg
tttctacttg
gatgatcgga
atcttggtgt
gaggtcatgg
atatagtgta
aacagctttt
tttacgcaca
tcgaagctct
taaaaaaaaa

Val His
245
Leu Val
260
Gly Arg

Lys Ala

Asn Val

Tyr
Asn
Met
Val

Ile
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Arg Asn

Glu Val

Val Leu
280
Glu Phe
295

Pro Ile

310

Phe Lys
325
Gln Ala
340
Glu Val

Leu

ine max

tcaggagaat
ttcecectatgg
tgccaaacaa
tttttgtttt
tggtattcct
acgagaatcc
ggttgagctc
aagaaaacat
ataagtatta
gtaaattgat
ctgatgctgc
cccatgctgg
gaattcttga
cagccaggaa
ctggtgctta
tcatgaacta
caccaattgt
aaaaggtggc
atcaatttgt
ggcctgttag
agggtaagga
tacttaattc
aattttgtgt
aacatgttca
ttttagagat
agtcacttgg
cagacgaaga
cttcagcacc
aatttctcaa
tagaggagag
ttcgattttg
gaagaacctc
tgtggtagcect
aaaaaaaaag

Val

Pro

Met

Leu Arg

Lys Glu

Glu Phe
360

attattgcgc
tcgctgtgtt
caacttgtgc
tttattggcc
ctcttctgac
gcattctgat
gttttttagg
taaagaggtg
tttcaattgg
ttaaaatctg
acctgtaaca
gacaaccttt
agatgttcgt
gataacaaag
ttttagctgg
tgcaaaaggg
ggataatcct
agaatatttt
aggactaaca
acaatctgta
agtaaattta
tcttgaagag
atctgtgcac
tgatgttctg
ccgacctgtg
gctaaacaat
tgcatttaag
aaaagaaagc
gtcacttgtg
aatatactct
gtttttctca
ttttggtaac
gtaaattcgt

cg

Val Asp Glu
250

Leu Glu

265

Glu

Asp

Val Arg

Leu Leu Gln

Tyr Ile Gly

315

Glu Arg Asn
330

Thr Glu

345

Leu

Ala

Asn Ser

ttttcgtgtt
aaagtttggc
cttttttttt
gccaaactaa
tggtggcttc
tctgaagatt
agctcggcag
gttttttatt
tgctcaatac
gatcccatgg
aagtctagac
acacatggaa
tctagtggtt
gatgttggcc
ctgctaaaat
aaaagaattg
gactgtgctt
ccaacagcaa
gaactctatt
tctgataatc
ttccaacctg
tgtacgaaag
taccggaatg
aagggctatc
attaactggg
tgtgatgatg
gttttgagag
aacgcaattt
ttgtggaaat
gctatactat
gaaacattcc
aacagcgttg
caactcataa
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Lys Asp Trp

Phe Pro
270
Ile

Pro

Val
285
Leu

Pro

Ser
300
Asp

Gly

Asp Arg

Cys Gly Tyr

Phe Ser
350

Arg

Tyr

Val
365

Leu

tctcececgaa
tgcccataat
gtctcctttc
aaacaatatc
gttttcgect
catgtctaat
ttgatggact
gataaaagag
tccttaaagt
acttgaagtc
tgggtgtgca
tgttattgac
ggttggatgc
atgggtttgc
acccatccgce
cgctgtttat
tcatgtccga
taattagtgg
atgctggtag
acccaaattg
ctgctgaatt
acattaaagg
tagatgaaaa
cacgtttgcg
ataagggcaa
tgcttcctat
agggaaataa
actctcttcg
caagcacctt
actatatcat
aagaggttta
tcgctaccca
ttataaatat

Glu
255
Leu

Leu
Lys

Asp Trp

Leu Ser

Thr Asp
320
Gly Ile
335
Leu Arg

Trp Lys

agcaccaata
attaccccat
ttatttgttt
agtatttgcg
ttgaagatat
Cctcatttctt
gttaccccaa
ttgggtgaag
tcttacattg
gaatcatact
ttccagtttg
tatcccgagg
catgaaatca
atcatctgat
acttgcatct
ggattatgat
caatatgcgt
aagaagccgt
tcatggaatg
cattaggtct
tctgcccatg
agctaaagtt
gtattggaat
cttaactcat
agctgtcacg
atatattgga
aggttatggg
tgatccatca
aaaaagcctt
aaaaaaaaaa
ctggagcaga
gtttttttgc
cttaaagaag

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2002



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

<400>

Met
Val
His
Lys
Ala
65

Gly
Ser
Met
Gly
Asp
145
Ala
Leu
Pro
Thr
Phe
225
Lys
Val
His
Gly
Lys
305
Asp
Phe
Ser

Glu

Leu
385

Asp
Thr
Ala
Lys
50

Met
His
Trp
Asn
Thr
130
Asn
Ile
Thr
Val
Asp
210
Leu
Asp
His
Val
Arg
290
Ala
Val
Lys
Ala
Val

370
Lys

<210>

6
3
P

89
RT

Glycine max

6

7

Leu
Lys
Gly
35

Thr
Lys
Gly
Leu
Tyr
115
Leu
Met
Ile
Glu
Arg
195
Lys
Pro
Ile
Tyr
His
275
Lys
Val
Leu
Val
Pro
355

Met

Ser

Lys
Ser
20

Thr
Gly
Ser
Phe
Leu
100
Ala
Ser
Arg
Ser
Leu
180
Gln
Gln
Met
Lys
Arg
260
Asp
Val
Thr
Pro
Leu
340
Lys

Glu

Leu

Ser
Arg
Thr
Ile
Ser
Ala
85

Lys
Lys
Pro
Ala
Gly
165
Tyr
Ser
Gly
Ile
Gly
245
Asn
Val
Leu
Phe
Ile
325
Arg
Glu

Phe

Ile

Asn
Leu
Phe
Leu
Ser
70

Ser
Tyr
Gly
Ile
Ala
150
Arg
Tyr
Val
Lys
Asn
230
Ala
Val
Leu
Glu
Leu
310
Tyr
Glu

Ser

Leu

His
Gly
Thr
Glu
55

Pro
Ser
Pro
Lys
Val
135
Val
Ser
Ala
Ser
Glu
215
Glu
Lys
Asp
Lys
Ile
295
Leu
Ile
Gly

Asn

Lys
375
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Thr
Val
His
40

Asp
Pro
Asp
Ser
Arg
120
Asp
Lys
Arg
Gly
Asp
200
Val
Val
Val
Glu
Gly
280
Arg
Glu
Gly
Asn
Ala

360
Ser

Pro
His
25

Gly
Val
Ala
Ser
Ala
105
Ile
Asn
Lys
Asp
Ser
185
Asn
Asn
Leu
Glu
Lys
265
Tyr
Pro
Ser
Asp
Lys
345

Ile

Leu

Val
10

Ser
Met
Arg
Arg
Glu
90

Leu
Ala
Pro
Val
Lys
170
His
His
Leu
Asn
Asn
250
Tyr
Pro
Val
Leu
Asp
330
Gly

Tyr

Val

Leu
Ser
Leu
Ser
Lys
75

Thr
Ala
Leu
Asp
Ala
155
Val
Gly
Pro
Phe
Ser
235
Asn
Trp
Arg
Ile
Gly
315
Arg
Tyr
Ser

Leu
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Thr
Leu
Leu
Ser
60

Ile
Ala
Ser
Phe
Cys
140
Glu
Tyr
Met
Asn
Gln
220
Leu
Lys
Asn
Leu
Asn
300
Leu
Thr
Gly

Leu

Trp
380

Asp
Leu
Thr
45

Gly
Thr
Gly
Phe
Met
125
Ala
Tyr
Gln
Asp
Cys
205
Pro
Glu
Phe
Trp
Arg
285
Trp
Asn
Asp
Ile
Arg

365
Lys

Ala
Pro
30

Ile
Trp
Lys
Ala
Asp
110
Asp
Phe
Phe
Phe
Ile
190
Ile
Ala
Glu
Cys
Val
270
Leu
Asp
Asn
Glu
Leu
350

Asp

Ser

Ala
15

Tyr
Pro
Leu
Asp
Tyr
95

Gln
Tyr
Met
Pro
Val
175
Ile
Arg
Ala
Cys
Val
255
Gly
Thr
Lys
Cys
Asp
335
Val

Pro

Ser

Pro
Ser
Arg
Asp
Val
80

Phe
Ile
Asp
Ser
Thr
160
Gly
Gly
Ser
Glu
Thr
240
Ser
Gln
His
Gly
Asp
320
Ala
Ser

Ser

Thr



<211>
<212>
<213>

1402
DNA
Tage

<400> 7

cgaccattgg
gagtcttctc
ctagctggtt
ctgatttgtc
catccattga
atgacggaac
tgcgtgctgce
gctgtgaaaa
ggatggacat
gaaatttgta
ttgttgagat
cagtgcacta
acactttgaa
gccctgtget
taagtaattg
cattcaagtt
aggaaagcag
tactagtgat
ttctgaaatt
tcaacctccce
cgggaaagat
cggtcggttt
gttgattgat
tgaaattttg

<210> 8
<211> 304
<212> PRT
<213> Tage

<400> 8
Met Lys Ser
1
Leu

Ser Asn

Ala Ala
35

Leu

Leu
Ile Ala
50
Asn Pro
65

Asn

Asp

Val Ala

Glu Lys Val

Ser His Gly
115
Ile Glu
130

Pro

Arg

Leu Met

145

Asp Ile Glu

His Tyr Arg

tes spp.

caaaccgaga
tcaagctcca
ggatgccatg
aaatgatgtt
acagattgca
attatccccg
agtaagaaat
ggtacacaag
aatgggtcct
ccagcctgcet
aaccaaggac
tcgtaatgta
aaactatcca
taagtgggac
tgatgatgtg
tttaagagag
tgcatattat
gcataagaag
ttcatttaaa
tacctggcaa
atatgtgtat
tgttaataca
gtaaaatttt
atattgtgtt

tes spp.

Ser Ser

Asp Val
20
Ser Ile

Phe Leu

His Ala

Lys Tyr
85

His Lys
100
Met Asp

Ala Ile

Ile Asn

Pro
Ala
Glu
Asp
Phe
70

Ile
Phe
Ile

Glu

Glu
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ttaggaattc
tttcttaaaa
aaatcttctt
gcttaccgca
aataatgcaa
atcgtggaca
gtggcaaaat
tttgtaggac
gttcagcctc
agtgaatttc
atagaaggag
gatgagaaga
cgtctgagat
aaggggaagg
ctccctatat
ggtagtcttg
tctctcaggg
tcggttccat
agaataaaac
ttgtaaatcg
atacaatttc
aagatccggt
ctttgtatga
tt

Arg Asn

Tyr Arg

Gln Ile
40
Tyr Asp

Met Ser

Pro Thr

Val Gly

Met Gly
120
Gly Asn
135

Val Phe

150

Ala
165
Val

Gly

Asn

Lys

Asp

Val Glu

Glu Lys

atgattcatt
aacctggact
ctccaaggaa
attggatgat
agggaaagag
atccagatca
acattccaac
tgaaagaact
caactgatca
tacccatgat
caaaagtcga
actggacaat
tgactcacgg
ctgttgagtt
atgtagggga
gttatggcat
atccatccga
gattcgactg
aaggcatctg
cacgatatta
ttattattga
attgttagta
atgttcggta

Val Leu
10

Trp

Lys
Asn Met
25

Ala

Asn Asn

Gly Thr Leu

Ala Met
75
Ile

Asn

Ala Ile

90
Leu Lys Glu
105
Pro

Val Gln

Leu Tyr Gln

Val Leu
155

Lys

Ser

Asn
170
Asn Trp

Asp

Thr
Page 6

actaccatac
acttgatgat
tgttctaaaa
taagtatccg
gattgccttg
tgccttcatg
agcaattatt
atattatgct
tagaattgag
caacgaggtt
agacaacaag
ggtagcacaa
gcggatggtt
cttactcgaa
tgacagaaca
cttggtgact
ggtgatggaa
attcgtacaa
aagtagaaat
ctttcttcat
atcccatgta
taaagttaga
ctttactttt

Asn Asn Ala

Ile Lys Tyr

30
Gly

Ala Lys

45
Pro

Ser Ile

60

Arg Ala Ala

Ser Gly Arg

Leu Tyr Tyr
110
Pro Thr
125

Ala

Pro

Pro Ser

140

Val Glu Ile

Phe Cys Val

Met Val Ala

gcatcttctyg
gttcgttcta
aataacgcca
tctgcacttg
tttctagatt
tctaatgcta
agtggcagaa
ggtagtcatyg
gctatagaag
tttgtgtcce
ttttgtgtct
tgtgtcgaag
ttagagatcc
tcacttggct
gacgaagatyg
cctgccccaa
tttatcaact
taggaagacg
gagcacttct
gtttgacata
cgtacatatc
cgaaaatcaa
aatgtttcta

Thr
15
Pro

Asp
Ser

Lys Arg

Val Asp

Val Arg
80
Ser Cys
95
Ala Gly

Asp His

Glu Phe

Thr Lys
160
Ser Val
175

Gln Cys

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

1020
1080
1140
1200
1260
1320
1380
1402



PF58635.ST25.txt

180 185
Val Glu Asp Thr Leu Lys Asn Tyr Pro Arg Leu
195 200
Arg Met Val Leu Glu Ile Arg Pro Val Leu Lys
210 215
Ala Val Glu Phe Leu Leu Glu Ser Leu Gly Leu
225 230 235
Val Leu Pro Ile Tyr Val Gly Asp Asp Arg Thr
245 250
Lys Phe Leu Arg Glu Gly Ser Leu Gly Tyr Gly
260 265
Ala Pro Lys Glu Ser Ser Ala Tyr Tyr Ser Leu
275 280
Val Met Glu Phe Ile Asn Leu Leu Val Met His
290 295
<210> 9
<211> 1207
<212> DNA
<213> Arabidopsis thaliana
<400> 9
atgaagatta cggatatttc cggaaagatc gagactttgg
tccececgacce gtgtcagatce ttecttcectet gatgaacatg
agaagctcct ggattgctct tcatccgtca gcattggata
gatgctgaag gcaaacaaat tattatgttt cttgattacg
actgaagatc acgacagagc ctacataacc gacgagatgc
gctacatatt tcaagacagc gatcatcagc ggacgaagca
gtgaaactca ctggtattca ctacgctggg agccacggca
aataccgatc agagtaacca agaagaagtg atgtttcaac
atgattgacg aggtggttaa tgttttgaag gaaaagacaa
gtcgagcaca acaagttttg tctaacagta cattttcgtc
gctgcattag ctgagcaagt gagattggtt ctcattgatt
caaggcagaa aggtcttaga actccgacct tccatcaaat
gaatttttgc taaactcatt agggatagca gaatctaaag
ggagatgacc gtactgatga agatgcattt aaggttttat
gggattatcg tctcaaaaac tattaaggaa acgtacgcct
tctcaggtta aagaatttct ggagcgtttg gtaaagtgga
taagaagaag aactggttca taagagatat tgagtttcgt
gtcctgaaat atatgggact cttagcaaaa taaaaatgga
aaatttattg tttcaatgaa taatactgaa aagattaatt
aagatattct aatgattttt ttttatatga attaagaagc
gttaaca
<210> 10
<211> 320
<212> PRT
<213> Arabidopsis thaliana
<400> 10
Met Lys Ile Thr Asp Ile Ser Gly Lys Ile Glu
1 5 10
Leu Arg Asp Met Ser Pro Thr Arg Val Arg Ser
20 25
His Val Ser Glu Asn Asp Asp Glu Arg Ser Ser
35 40
Pro Ser Ala Leu Asp Met Phe Glu Gln Ile Met
50 55
Lys Gln Ile Ile Met Phe Leu Asp Tyr Asp Gly

Page 7

190
Leu Thr
205

Asp

Arg

Trp
220
Ser

Lys

Asn Cys

Asp Glu Asp

Ile Val
270

Pro

Leu
Arg Asp
285
Lys

Lys Ser

300

ttgattcctt
tatccgagaa
tgttcgaaca
acggaactct
gagaagttgt
ctgacaaagt
tggacattaa
ctgcaagtga
aatctatccc
gggtcgatga
atccgaaatt
gggacaaggg
atgttttacc
gtgaaagggyg
cttactctct
agaaacaaac
gttcttaatt
gaccttaatt
tttcgttaaa
atgtttcgtt

Thr Leu Val

Phe Ser
30
Ala

Ser

Ile
45
Asp

Trp
Arg Ala
60

Thr

Leu Ser

His Gly

Gly Lys

Asp Asp
240
Ala Phe
255
Thr Pro

Ser Glu

Val Pro

aagggatatg
cgatgacgag
aatcatgcgt
ctcgctaatc
aaaggaagtg
acagagtttt
gggtccgaca
ctatttaccg
tggagctacg
aacgggatgg
gagactgaca
aaaggctctc
ggtttacatt
acaaggtttt
tcaagaccca
acttggagaa
cttataaccc
tttagatttt
atggtcttgt
gaatttatag

Asp Ser
15
Asp Glu

Leu His

Glu Gly

Leu Ile

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

1020
1080
1140
1200
1207



65

Thr Glu Asp

Val Lys Glu

Ser Thr Asp

115

Ala Gly Ser
130

Ser Asn Gln

145

Met

Ile Asp

Pro Gly Ala
Val
195

Leu

Arg Arg
Val
210
Leu

Leu

Val
225
Glu

Glu

Phe Leu

Pro Val Tyr
Glu
275

Thr

Leu Cys
Glu
290
Phe

Lys

Glu
305

Leu

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

11
1396
DNA

<400> 11

atgtattaag
catctgctct
gatgctaaag
ggaggtggcc
ccgagtcaaa
acccgaccgg
tggatggctc
gggaaacaaa
cctgatcgag
ttccecgaccg
cccggacttt
aaacataaca
attgacaagg
gagaacaaca
ttggtagcgg
ggaagaaaag
ttcttgctcg
gatgatcgta
atacttgtgt
gaggtaggag
tagccaattt

70
Arg

His Asp
85

Val Ala
100
Lys Val

His Gly

Glu Glu

Thr

Gln

Met

Val

PF58635.ST25.txt

Ala Tyr

Tyr Phe
Phe
120
Ile

Ser

Asp
135

Met Phe

150

Glu Val
165
Thr Val
180
Asp Glu

Ile Asp

Leu Arg

Val
Glu
Thr
Tyr

Pro

Asn Val

His Asn

Gly Trp
200
Pro Lys
215

Ser Ile

230

Asn
245
Gly

Leu

Ile
260
Arg Gly

Tyr Ala

Glu Arg

Ser
Asp
Gln
Ser

Leu

Leu Gly

Asp Arg

Phe
280
Ser

Gly

Tyr
295

Val Lys

310

acttgacaac
ttettttttt
gcagcatcgg
gatacatcag
cccgtatcca
ggaacatatc
aacacccgtc
tcgtgatgtt
cttacatgtc
cgattgtcac
actatgcagg
agaacaataa
tctctaagtg
agttttgtgt
aacacgtgac
tcttagagat
aatccttagg
cggacgagga
ccaaaattcc
agtttttgca
cctgacataa

Arabidopsis thaliana

ttgtctttct
tcctaagcecce
agttgcggtt
cattcccegg
cacttggatc
tccectececg
agctttaacc
tctcgactat
tgaagagatg
tggaagatgc
tagccatgga
aggagttctt
tctagtagag
ctccgtacat
atcgatattg
tcgaccaacc
attcgctaac
tgctttcaag
aaaggaaacg
gcgactcgtyg
atttattttc

Val

Ala

75
Ile Thr Asp
90
Lys Thr Ala
105
Lys Leu

Lys Gly Pro

Gln Ala
155
Glu

Pro
Leu Lys
170
Lys Phe
185

Cys

Ala Leu

Leu Arg Leu

Lys Trp Asp

235

Ile Ala Glu
250

Thr Asp

265

Gly

Glu

Ile Ile

Leu Gln Asp

Trp Lys Lys

315

cacaccaaac
ctaatgacaa
agagttccaa
aagaaactcg
gaagccatga
gagtccgatg
atgtttgaag
gacggtacat
agagaggcag
cgtgataagg
atggacatca
ttccaagcgg
aaaatgagag
taccgttgtg
agtgagtatc
atcaaatggg
tctaacgatg
gttttgagaa
agtgctacat
gaatggaaac
aattaataaa

Page 8

Glu Met Arg
Ser
110

Ile

Ile Ile

Thr Gly
125
Thr Asn Thr
140
Ser

Asp Tyr

Lys Thr Lys

Thr Val
190
Gln

Leu
Ala Glu
205
Thr Gln
220

Lys

Gly

Gly Lys

Ser Lys Asp
Phe
270

Lys

Asp Ala

Val Ser
285
Pro Ser Gln
300
Gln

Thr Leu

ccctctecte
accataatgc
accaatctct
tgcagaagct
gggcttcttc
aggaggatga
agatagctga
tatcccccecat
tgaaaggcgt
ttcgtagatt
aaggaccttc
cgaatgagtt
acatagaagg
ttgatcaaaa
cgaaactgag
ataaaggcaa
ttttgcccat
acaaaggaca
attctctaca
aaatgtcact
tgaattagtt

80
Glu Val
95
Gly Arg

His Tyr

Asp Gln
Pro
160
Ile

Leu

Ser
175
His Phe

Val Arg

Arg Lys

Ala Leu
240
Val Leu
255
Lys Val

Thr Ile

Val Lys

Glu
320

Gly

tgtttcataa
cttaatctct
gttttctcce
agaggccgac
cccaacccgt
atactcttct
agcttcaaaa
tgttgaaaac
ggctagatat
tgtgaaactt
caaaagaaac
tttgcctatg
agcaaacgtc
ggactgggga
gttgacacaa
agctctcgag
ctatatagga
aggctttggt
agaaccttcc
aagaggaaga
ttcactatgc

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

1020
1080
1140
1200
1260



PF58635.ST25.txt

aacaaaaatt gttgtatata tgatcaatgt ttttttaatt attttactct tcatgaacaa 1320
atgtaagttt ataggaactt tcttaaccaa gaaaaaagta agtttgctag tataatattt 1380

tcatcattct cttttt 1396
<210> 12

<211> 369

<212> PRT

<213> Arabidopsis thaliana

<400> 12
Met Thr Asn His Asn Ala Leu Ile Ser Asp Ala Lys Gly Ser Ile Gly
1 5 10 15
Val Ala Val Arg Val Pro Asn Gln Ser Leu Phe Ser Pro Gly Gly Gly
20 25 30
Arg Tyr Ile Ser Ile Pro Arg Lys Lys Leu Val Gln Lys Leu Glu Ala
35 40 45
Asp Pro Ser Gln Thr Arg Ile His Thr Trp Ile Glu Ala Met Arg Ala
50 55 60
Ser Ser Pro Thr Arg Thr Arg Pro Gly Asn Ile Ser Pro Leu Pro Glu
65 70 75 80
Ser Asp Glu Glu Asp Glu Tyr Ser Ser Trp Met Ala Gln His Pro Ser
85 90 95
Ala Leu Thr Met Phe Glu Glu Ile Ala Glu Ala Ser Lys Gly Lys Gln
100 105 110
Ile Val Met Phe Leu Asp Tyr Asp Gly Thr Leu Ser Pro Ile Val Glu
115 120 125
Asn Pro Asp Arg Ala Tyr Met Ser Glu Glu Met Arg Glu Ala Val Lys
130 135 140
Gly Val Ala Arg Tyr Phe Pro Thr Ala Ile Val Thr Gly Arg Cys Arg
145 150 155 160
Asp Lys Val Arg Arg Phe Val Lys Leu Pro Gly Leu Tyr Tyr Ala Gly
165 170 175
Ser His Gly Met Asp Ile Lys Gly Pro Ser Lys Arg Asn Lys His Asn
180 185 190
Lys Asn Asn Lys Gly Val Leu Phe Gln Ala Ala Asn Glu Phe Leu Pro
195 200 205
Met Ile Asp Lys Val Ser Lys Cys Leu Val Glu Lys Met Arg Asp Ile
210 215 220
Glu Gly Ala Asn Val Glu Asn Asn Lys Phe Cys Val Ser Val His Tyr
225 230 235 240
Arg Cys Val Asp Gln Lys Asp Trp Gly Leu Val Ala Glu His Val Thr
245 250 255
Ser Ile Leu Ser Glu Tyr Pro Lys Leu Arg Leu Thr Gln Gly Arg Lys
260 265 270
Val Leu Glu Ile Arg Pro Thr Ile Lys Trp Asp Lys Gly Lys Ala Leu
275 280 285
Glu Phe Leu Leu Glu Ser Leu Gly Phe Ala Asn Ser Asn Asp Val Leu
290 295 300
Pro Ile Tyr Ile Gly Asp Asp Arg Thr Asp Glu Asp Ala Phe Lys Val
305 310 315 320
Leu Arg Asn Lys Gly Gln Gly Phe Gly Ile Leu Val Ser Lys Ile Pro
325 330 335
Lys Glu Thr Ser Ala Thr Tyr Ser Leu Gln Glu Pro Ser Glu Val Gly
340 345 350
Glu Phe Leu Gln Arg Leu Val Glu Trp Lys Gln Met Ser Leu Arg Gly
355 360 365
Arg

Page 9



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

13
1398
DNA

<400> 13

ctcctcacct
gaatatgact
catcactgtc
cttcecctegt
tgctccaaag
atcctcttcce
tcecttegget
catgtttctt
cataacccat
tgtcaccggg
cgccggaagce
taatgaaaga
taatatttta
ttgtctgtcc
agtaaaatca
tgaaatccgc
attaggatat
cgaagatgcg
agtaccaaag
tctggaacgt
cataattaca
tttaaattag
gaaccgaaaa
actcattctt

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

14
374
PRT

<400> 14
Met Thr Asn
1
Leu

Lys Thr

Phe Pro
35
Ala

Ser

Glu
50
Met

Leu

Ser Ile

65
Ser

Ser Tyr

Val Arg Phe

Ala Lys Gly
115
Pro Ile
130

Glu

Ser

Arg Val

145
Thr

Gly Arg

tctctctcete
aaccagaatg
tctgtctcta
cgaaagctct
attacgtcta
tatgactctg
ttaaatatgt
gattacgacg
gagatgagag
agatccattg
cacggcatgg
gtgctattcc
gaggaaaaaa
gtacattttc
gttcttattg
cccacaatca
gaaaattcgg
tttaaggttt
gacaccaatg
ttagtagaat
caaataacac
tagatgcctg
ttgtaaattt
atttgacc

Gln
5
Ile Thr
20
Thr Tyr

Ala Asp

Asp Ser

Ser
85
Ser

Asp

Pro
100
Lys Gln

Val Glu

Val Lys

Asn Val Ile
Val
Phe
Lys
Met
70

Val
Ala
Ile

Asp

Asp

PF58635.ST25.txt

Arabidopsis thaliana

aacatctctc
tcatcgtttc
actctcctct
tgaaacttct
tgatcgattc
tttcagataa
ttgatgagat
gaactctttc
aagtcgtaaa
agaaggttcg
acattgaagg
aacctgctcg
caaaatggat
gacgtgttga
attatccaaa
aatgggacaa
atgatgttgt
tacgtgaaag
cctcttattce
ggaagaggaa
ctgagttttg
gagggtgttt
cgtgtaacga

Arabidopsis thaliana

Val

Ser Val

Phe
40
Asn

Asn

Asn
55
Arg Asp

Ser Asp

Leu Asn

Val Met
120
Pro Asp
135

Val Ala

150

Ile
165

Ser

Glu

Lys Val

tctttectetg
cgacaggaaa
gttctctaat
tgaagcagcc
catgcgtgat
cgacgacaaa
tgtgaatgct
tcececatagtt
agacgtggct
tagttttgtc
tccgaccaac
tgaattttta
ccctggggcet
tgagaagaga
gctgaaacta
gggccaggca
gccggtgtat
gggacaaggt
tcttcaagac
gacagtggga
agtagattat
cggccagaag
tttagaaatg

Ser Asp
10

Asn

Arg
Ser Ser
25

Pro

Arg Arg

Leu Val Val
Pro
75

Asp

Ser Ser

Asn Asp
90
Met Phe
105

Phe

Asp

Leu Asp

Lys Ala Phe
Phe
155

Phe

Ser Asn

Ser
170

Page 10

Arg

tcttctectet
cccatcttgg
tcctttcececa
gacaaaaaca
tcttccecta
acatcttgga
gcgaaaggga
gaagatcccg
tcgaatttcc
caagtaaacg
gaaaatagta
ccgatgatcg
atggtggaga
tggcctgcecat
acccaaggta
ctcaattttt
atcggggatg
tttgggattc
ccttctcagg
gaagagtgaa
taatttatat
tttttetttt
gaaaaatata

Lys Pro Ile
Phe
30

Leu

Pro Leu

Leu
45
Pro

Lys

Ala
00
Thr

Lys

Arg Leu

Lys Thr Ser

Glu Ile Val

110

Tyr Asp Gly
125

Ile Thr

140

Pro

His

Thr Ala

Val Gln Val

gtctcaacga
gtttgaaaac
cttactttaa
acttagttgt
cacgtctcag
tcgttcecgttt
aacagattgt
acaaagcttt
cgactgctat
agatttacta
acggccagag
agaaggtggt
acaacaagtt
tagctgaagt
gaaaggtact
tactaaaatc
accgtactga
ttgtctcaaa
ttaacaagtt
agacatgcaa
aaacaccctt
aatctacatc
ttaataattt

Leu
15
Ser

Gly
Asn
Lys Leu
Ile Thr
Ser

80
Ile

Arg

Trp
95
Asn Ala

Thr Leu

Glu Met

Ile Val
160
Asn Glu

175

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

1020
1080
1140
1200
1260
1320
1380
1398



Ile Tyr Tyr

Glu Ser
195
Phe

Asn

Glu
210
Thr

Arg

Lys
225
Leu

Lys

Ser Val

Ala Glu Val

Thr Gln Gly

275

Lys Gly Gln
290

Ser Asp

305

Asp

Asp

Ala Phe

Val Ser Lys
Gln
355

Val

Pro Ser

Thr
370

Lys

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

15
1259
DNA

<400> 15

acattcactc
aaatggttag
actcggaggt
ttcatgattt
gagcttgttc
atccatctgc
ttatgtttct
tcatgtccaa
tagttagtgg
acgctggaag
aaaatcagtc
ataaaaaact
tttgtgcgtc
aagttcgatc
tggagattcg
cactaggata
acgaagacgc
aatacgcaaa
ttttagaacg
acaggagaaa
aacgtataag

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

16
354
PRT

Ala
180
Asn

Gly
Gly
Pro

Leu

Trp Ile

Ser

Gln

Met

Pro

PF58635.ST25.txt

His Gly
Asn
200
Glu

Ser

Ile
215

Gly Ala

230

Phe
245
Lys

His

Val
260
Arg Lys

Ala Leu

Val Val

Arg
Ser
Val
Asn

Pro

Arg Val

Val Leu

Glu
280
Leu

Leu

Phe
295

Val Tyr

310

Val
325
Pro

Lys

Val
340
Val Asn

Gly Glu

tcatttccat
attcatcgaa
tttatatgtc
tcagatcaac
tcctactege
tttgaacatg
tgattatgat
gaagatgcga
gagatgcaga
tcatggcatg
tcttetttgt
agtcgagaac
tgttcacttt
agtcttgaag
tccaatcatt
tgataattgt
ctttaagata
ggagactaat
tttggtggaa
cttgttcttt
agaacgagaa

Leu
Lys

Lys

Arg Glu

Asp Thr

Phe Leu

360

Glu

Arabidopsis thaliana

caaaattata
gaaaatatta
ggaggagacg
agcggaggag
cctaaatcct
ttcgaagaaa
ggtactctct
aatactgtga
gagaaggttt
gacatcaaag
caacccgcaa
actcaatcga
cgatgcgtag
aattacccca
aagtgggata
accgatgttt
ctgagagaca
gcttcttatt
tggaaacagt
ttecttttttce
taagtttatt

Arabidopsis thaliana

Met Asp Ile
185
Glu Arg Val

Lys Val Val

Met Val Glu
235
Glu Lys
250

Asp

Asp

Ile
265
Ile

Tyr

Arg Pro

Leu Lys Ser

Ile Gly Asp

315

Arg Gly Gln
330

Asn Ala Ser

345

Glu

Arg Leu

acttcatttt
ctaaaatgtt
acggagacac
gactgataag
tcaatagcca
tacttcataa
ctcccattgt
ggaaacttgc
ctagttttgt
gaccagagca
ctgaattcct
ttccaggagc
aagaaaataa
agctcatgct
aaggcaaagc
ttcctatata
aaaaacaagg
ctttgcaaga
caaggtgtygg
tttttactat
aatataacaa

Page 11

Glu Pro
190

Gln

Gly

Phe
205
Ile

Leu
Asn Leu
220
Asn

Asn Lys

Arg Trp Pro
Leu
270

Lys

Pro Lys

Thr Ile
285
Leu Gly
300

Asp

Tyr

Arg Thr

Gly Phe Gly
Leu
350

Trp

Tyr Ser

Val Glu
365

acattttgat
ggagacaaag
gtcaccaacg
atcatgggtt
atcttgttgg
atctgaagga
tgatgatcct
aaagtgtttt
gaaattaact
aggatctaaa
cccggtgata
gaaagttgag
atggagtgac
tacccaagga
actcgagttt
tattggagat
tcttggaatt
gccagatgag
ggcatgaaga
gtagtattgg
gaagacaaat

Thr Asn

Pro Ala

Glu Glu

Phe Cys
240
Ala Leu
255
Lys Leu

Trp Asp

Glu Asn

Glu
320
Leu

Asp

Ile
335
Gln Asp

Lys Arg

taatatccta
gccatctcaa
acgaaagttc
gattctatga
attaaggaac
aaacaaatag
gatcgagctt
ccaacagcca
gagttatact
tacaagaaag
aacgaggttt
aacaacaaat
ttggcccatce
agaaaagtat
ttgttagaat
gatcgtaccg
cttgtgtcca
gttatggttt
gtttacaagt
taaagattct
attgaggtt

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

1020
1080
1140
1200
1259



<400>

Met
1
Ala
Thr
Gly
Thr
65
Pro
Lys
Val
Val
Cys
145
Ala
Tyr
Leu
Ser
His
225
Val
Arg
Ala
Val
Lys
305
Tyr

Val

Gly

Val
Ile
Ser
Gly
50

Arg
Ser
Gln
Asp
Arg
130
Arg
Gly
Lys
Pro
Ile
210
Phe
Arg
Lys
Leu
Phe
290
Ile
Ala

Met

Ala

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

<400>
tttcttctcet
caaaaaaaaa
aatttcttct
tctggagctc

16
Arg

Ser
Pro
35

Leu
Pro
Ala
Ile
Asp
115
Lys
Glu
Ser
Lys
Val
195
Pro
Arg
Ser
Val
Glu
275
Pro
Leu

Lys

Val

17
1690
DNA

Phe
Asn
20

Thr
Ile
Lys
Leu
Val
100
Pro
Leu
Lys
His
Glu
180
Ile
Gly
Cys
Val
Leu
260
Phe
Ile
Arg

Glu

Phe
340

Ile
Ser
Thr
Arg
Ser
Asn
85

Met
Asp
Ala
Val
Gly
165
Asn
Asn
Ala
Val
Leu
245
Glu
Leu
Tyr
Asp
Thr

325
Leu

Glu
Glu
Lys
Ser
Phe
70

Met
Phe
Arg
Lys
Ser
150
Met
Gln
Glu
Lys
Glu
230
Lys
Ile
Leu
Ile
Lys
310

Asn

Glu

Glu
Val
Val
Trp
55

Asn
Phe
Leu
Ala
Cys
135
Ser
Asp
Ser
Val
Val
215
Glu
Asn
Arg
Glu
Gly
295
Lys

Ala

Arg

Arabidopsis thaliana

17

tcctectaca
ccctcaaatc
atcaaaggaa
ttttgaatca

PF58635.ST25.txt

Asn
Leu
Leu
40

Val
Ser
Glu
Asp
Phe
120
Phe
Phe
Ile
Leu
Tyr
200
Glu
Asn
Tyr
Pro
Ser
280
Asp
Gln

Ser

Leu

ttctcgactc
tcatttttgg
acaaaaaact
ggtgaatttc

Ile Thr Lys
10

Tyr Val Gly

25

His Asp Phe

Asp Ser Met

Gln Ser Cys
75
Glu Ile Leu
90
Tyr Asp Gly
105
Met Ser Lys

Pro Thr Ala

Val Lys Leu
155
Lys Gly Pro
170
Leu Cys Gln
185
Lys Lys Leu

Asn Asn Lys

Lys Trp Ser
235
Pro Lys Leu
250
Ile Ile Lys
265
Leu Gly Tyr

Asp Arg Thr

Gly Leu Gly
315
Tyr Ser Leu
330
Val Glu Trp
345

tctecttttta
atttggtttc
tcatctttce
taattgaatc

Page 12

Met
Gly
Gln
Arg
60

Trp
His
Thr
Lys
Ile
140
Thr
Glu
Pro
Val
Phe
220
Asp
Met
Trp
Asp
Asp
300
Ile

Gln

Lys

Leu
Asp
Ile
45

Ala
Ile
Lys
Leu
Met
125
Val
Glu
Gln
Ala
Glu
205
Cys
Leu
Leu
Asp
Asn
285
Glu
Leu

Glu

Gln

Glu
Asp
30

Asn
Cys
Lys
Ser
Ser
110
Arg
Ser
Leu
Gly
Thr
190
Asn
Ala
Ala
Thr
Lys
270
Cys
Asp
Val

Pro

Ser
350

ttagggtttt
ttctgcgatc
gaagattttt
tgaaagttta

Thr
15

Gly
Ser
Ser
Glu
Glu
95

Pro
Asn
Gly
Tyr
Ser
175
Glu
Thr
Ser
His
Gln
255
Gly
Thr
Ala
Ser
Asp

335
Arg

caattttaat
tctgagattc
tttccttect
cgatgaacaa

Lys
Asp
Gly
Pro
His
80

Gly
Ile
Thr
Arg
Tyr
160
Lys
Phe
Gln
Val
Gln
240
Gly
Lys
Asp
Phe
Lys
320

Glu

Cys

60
120
180
240



tttgatatga
caatgaagag
aaagcaaaaa
tttagagttt
ttcaccatca
gaagaaacct
atcttctcca
tgattttgct
tattgcagct
ttctccaata
taaagatgtc
ttatcagttg
gacttcttct
tctgtttcag
tgagaaaatg
acattaccgt
cttgaaacaa
tgtgatagac
caataaagac
caaggtactg
aagcaatgcg
ggtgaaatgg
tatgattaaa
agttttagtc
agttacatgt

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

18
368
PRT

<400> 18
Met Asp Leu
1
Pro

Ser Val

Ser Gln Trp
35
Leu Asp
50

Asp

Trp
Lys Phe
65

Ala

Trp Met

Ala Ala Gln

Gly Thr Leu
115
Ala Met
130

Ile

Asp

Ala
145
Leu

Ile

Thr Glu

Ser Ser Asp

Glu Val Asn

195
Phe

Glu Val

tgataagttt
atggtttttc
acagaagttc
tgattaatgg
gttaaccaat
gcgaaactcg
ccgcgtaaga
caacgtgctt
caagcaaaga
gttgatgatc
gcgagttact
gtaggactaa
gatggtccga
cccgcgagag
aaagatatca
aacgttgacg
taccctegtt
tggaacaaag
gatttgcttc
agagatggga
ttttactccc
gcaaagttgg
tgcttattta
acagcttaat

Asn Ser

Asn Gln
20
Lys Lys

Ala Met

Asn Val

Val Lys
Ala
100
Ser

Lys
Pro
Ser

Arg

Ser Gly

Asn
Ser
Pro
Ile
Glu
70

Tyr
Lys
Ile

Ala

Arg

PF58635.ST25.txt

tgtttgatgg
atagataaac
ttgcattgaa
atttaaactc
caagactcgg
atgatgttag
agcttgtcaa
ggatggtgaa
agaaaaagat
ctgatcgtgc
tcccaaccge
cagaacttta
attgtttcaa
aattcatacc
aaggtgcaaa
aaaaggattg
tgcgtctaac
gaagagcggt
ctatctacat
accgaggttt
ttagagatcc
agaagaattc
cacttttttt
ttatgatttt

Arabidopsis thaliana

His Lys

Arg Leu

Ala Lys
40
Ser Ser
55
Val Ala

Pro Ser

Lys Lys

Val Asp
120
Val Lys
135

Ser Arg

150

Leu Tyr
165
Gly Pro
180
Leu Phe

Arg Thr

Tyr
Asn
Gln

Leu

Ala Gly

Cys Phe
Ala
200
Glu

Pro

Val

agctttcacc
gagttggata
gcattggttt
aaaccacaaa
cgtgtctagt
atccaatggt
agattttaat
atatccttcg
tgctgtattt
catcatgtct
aataattagc
ttacgcgggt
atccactgac
ggttatcgac
agtagagaac
gcctattatt
tcatgggagg
cgagtttcta
tggtgatgac
cggcatccta
atccgaggtg
tactggtttt
tgtttcttta
ccatttatct

Ser Val
10

Val

Ser
Gly Ser
25

Leu

Asp Asp

Ser Pro Pro

Pro Glu Asp

75

Ala Ile Ser
90

Ile Ala

105

Asp

Val

Pro Asp

Asp Val Ala
Val
155

Gly

Asp Lys
His
170
Ser

Ser
Lys Thr
185
Arg Glu Phe
Lys Met Lys

Page 13

aacaagcagt
gagtgttatt
tagagtttat
tcectectgtte
agatttatga
tggttagatg
gttgaagttg
gcgattagct
ctagattatg
gatgcaatgc
ggtagaagcc
agtcatggaa
caacagggta
gaggttttta
cacaagttct
gctcagcgtg
aaggttttag
ttagaatctc
acaaccgatg
gtatcgtcta
aagaagtttc
tgaataatat
atctttttte

ggtggaagtt

Leu Lys Asp
Phe
30

Ser

Ser Arg

Val Arg
45
Arg Lys
60

Asp

Lys

Phe Ala

Ser Phe Ala

Phe Leu Asp
110
Ala Ile
125

Tyr

Arg
Ser Phe
140
Tyr

Gln Leu

Met Asp Ile

Gln Gln
190
Val

Asp
Ile Pro
205
Ile

Asp Lys

gacaagaaaa
gaagataaag
tgaagcattg
ttaaagatcc
tgagtcaatg
caatgatttc
ctcctgaaga
cgtttgcgca
atggtactct
gttctgcggt
gtgacaaggt
tggacataat
aggaagtgaa
gaacccttgt
gtgcatctgt
ttcatgacca
aggttcgtcc
tcggattaag
aagatgcgtt
taccgaaaga
taaagacttt
agtggaattt
atctctaccc
aagttattaa

Pro Ser
15
Met Met

Asn Gly

Leu Val

Gln Arg
80
His Ile
95
Tyr Asp

Met Ser

Pro Thr

Val Gly
160
Met Thr
175
Gly Lys

Ile Asp

Gly Ala

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1690



210

Lys Val Glu

225
Asp

Glu Lys

Lys Gln Tyr

Val Pro
275

Ser

Arg

Glu
290
Gly

Leu

Ile
305
Gly

Asp

Asn Arg

Asn Ala Phe

Thr Leu

355

Lys

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

19
1687
DNA

<400> 19
gtgagctctt
tcctecttagt
ctcgtgattc
tgatagcgtt
aggtaaccta
gtggtttttc
ttagtttgaa
ccctgttett
ttcagggaga
taacggttgg
tttcaatatt
tccttcageg
tgtgtttcta
catgtctgat
aattagtggt
cgcgggtagt
ccctaattgt
taaagagttc
tatcaaaggt
tgacgagaag
tcgtttgegt
caaaggaaaa
cctcccaatce
agggaacaga
ctctcttaga
gatggaaagt
gcactgcttt
tcatttttcc
acatttt

<210>
<211>
<212>

20
377
PRT

Asn His

Lys

PF58635.ST25.txt

215
Phe

230

Asp Trp
245
Pro Arg
260

Val Ile

Leu Gly

Asp Thr

Pro
Leu
Asp
Leu

Thr

Ile Ile

Arg Leu

Asn
280
Asn

Trp

Ser
295

Asp Glu

310

Phe
325
Ser

Gly

Tyr
340

Val Lys

tgcaattttt
gatttctcct
tctagctctg
gttgtggtaa
cttttaatgg
attgacaaaa
gcattttatt
agtgacccta
ttcatgatga
ttggacgcga
gagattgctc
attacctcgt
gattatgatg
gcgatgcgtg
agaagccgtg
cacgggatgg
ataaaaacca
atacccgtca
gcaaaagtag
gactggccac
ataactcacg
gcagtagagt
ttcatcggag
ggatttggaa
gacccttcecg
tcaaaaacaa
ttaatttctt
atattatcca

Gly
Leu

Trp

Ile Leu

Arg Asp

Ala Lys

360

Arabidopsis thaliana

agggttttct
ttcgagatcc
ttttgtgttt
aagctttgta
acagttcaac
gagttggata
gtttggagag
ctacaccagt
attctagaaa
tgatatcttc
ctgaagatga
ttgcgcatat
gaacactttc
ctgctgtgaa
acaaggttta
acattatgac
ctgaccaaca
ttgaagaggt
agaaccataa
ttgttgctca
gtagaaaggt
ttctgttaga
atgacaagac
tattggtatc
aggtgaagaa
gtttttgatg
attttttttce
ttaagcaaac

Ala
Thr
265
Lys
Lys
Asp
Val
Pro

345
Leu

Cys Ala Ser Val

235
Gln Arg
250
His Gly

Gly Arg

Asp Asp

Ala Phe
315
Ser Ser
330
Ser Glu

Glu Lys

tcgaataaag
ctgagattcc
tacacagctc
catttgaaga
aacaagcadgt
aagtgtgttt
ttcgatggat
aagtaaaaca
gaagattcct
gtctccaccg
tttttctcaa
tgcagctcaa
tccaatagtc
agatgtcgcc
ccaattggta
tcectgtaaat
gggtgaggag
ttataataac
gttttgtact
acgcgttcat
tttagaggtg
gtctctcgga
cgatgaagat
gtctgtacca
gtttctcaag
attgtgtagg
cttttttaaa
gggaaaaaca

Page 14

220

His Tyr Arg

Val His Asp
Val
270

Glu

Arg Lys

Ala Val

285

Leu Leu Pro

300

Lys Val Leu

Ile Pro Lys

Val Lys Lys

350
Ser Thr

365

Asn

aaaaaaaaaa
gagaaaatct
ttttgaatca
tttagagatg
gataagaaaa
agaagaagcc
ttgaatataa
agacttggat
aaactcgatg
cgtaaaaggc
cgggcctgga
gcaaagaaca
gatgaccctg
aagtacttcc
gggctaaccg
ccaaatggat
gtaaacctct
ctcgttgaga
tctgtacatt
gaccacctga
cgtcctgtga
ttaagcaaca
gcattcaagg
aaagaaagca
actttggtga
agaatcagaa
gtttgtactt
agaatataac

Val
240
Leu

Asn

His
255
Leu Glu

Phe Leu

Ile Tyr

Arg Asp
320
Glu Ser
335
Phe Leu

Gly Phe

tcectgatcet
gcattttttt
ggtttgtgtg
ataagttttc
cactaaagag
gtcgaatttc
acaagacgac
catccttcce
atgttcgatc
ttgtcaagga
tgctcaagta
agaagatagc
atcgcgccat
caacagcaat
aactctatta
cccctgaaga
ttcagcctgce
taactaaatg
accgtaatgt
aacgataccc
ttgagtggaa
acgatgagtt
tactgaggga
atgcatttta
aatgggggaa
gcttcattct
ctatatatta
gattgtcttyg

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1687



PF58635.3T25.txt
<213> Arabidopsis thaliana

<400> 20
Met Asp Leu Asn Ile Asn Lys Thr Thr Pro Val Leu Ser Asp Pro Thr
1 5 10 15
Thr Pro Val Ser Lys Thr Arg Leu Gly Ser Ser Phe Pro Ser Gly Arg
20 25 30
Phe Met Met Asn Ser Arg Lys Lys Ile Pro Lys Leu Asp Asp Val Arg
35 40 45
Ser Asn Gly Trp Leu Asp Ala Met Ile Ser Ser Ser Pro Pro Arg Lys
50 55 60
Arg Leu Val Lys Asp Phe Asn Ile Glu Ile Ala Pro Glu Asp Asp Phe
65 70 75 80
Ser Gln Arg Ala Trp Met Leu Lys Tyr Pro Ser Ala Ile Thr Ser Phe
85 90 95
Ala His Ile Ala Ala Gln Ala Lys Asn Lys Lys Ile Ala Val Phe Leu
100 105 110
Asp Tyr Asp Gly Thr Leu Ser Pro Ile Val Asp Asp Pro Asp Arg Ala
115 120 125
Ile Met Ser Asp Ala Met Arg Ala Ala Val Lys Asp Val Ala Lys Tyr
130 135 140
Phe Pro Thr Ala Ile Ile Ser Gly Arg Ser Arg Asp Lys Val Tyr Gln
145 150 155 160
Leu Val Gly Leu Thr Glu Leu Tyr Tyr Ala Gly Ser His Gly Met Asp
165 170 175
Ile Met Thr Pro Val Asn Pro Asn Gly Ser Pro Glu Asp Pro Asn Cys
180 185 190
Ile Lys Thr Thr Asp Gln Gln Gly Glu Glu Val Asn Leu Phe Gln Pro
195 200 205
Ala Lys Glu Phe Ile Pro Val Ile Glu Glu Val Tyr Asn Asn Leu Val
210 215 220
Glu Ile Thr Lys Cys Ile Lys Gly Ala Lys Val Glu Asn His Lys Phe
225 230 235 240
Cys Thr Ser Val His Tyr Arg Asn Val Asp Glu Lys Asp Trp Pro Leu
245 250 255
Val Ala Gln Arg Val His Asp His Leu Lys Arg Tyr Pro Arg Leu Arg
260 265 270
Ile Thr His Gly Arg Lys Val Leu Glu Val Arg Pro Val Ile Glu Trp
275 280 285
Asn Lys Gly Lys Ala Val Glu Phe Leu Leu Glu Ser Leu Gly Leu Ser
290 295 300
Asn Asn Asp Glu Phe Leu Pro Ile Phe Ile Gly Asp Asp Lys Thr Asp
305 310 315 320
Glu Asp Ala Phe Lys Val Leu Arg Glu Gly Asn Arg Gly Phe Gly Ile
325 330 335
Leu Val Ser Ser Val Pro Lys Glu Ser Asn Ala Phe Tyr Ser Leu Arg
340 345 350
Asp Pro Ser Glu Val Lys Lys Phe Leu Lys Thr Leu Val Lys Trp Gly
355 360 365
Lys Met Glu Ser Ser Lys Thr Ser Phe
370 375

<210> 21

<211> 1283

<212> DNA

<213> Arabidopsis thaliana

<400> 21
gtctctctca aagcctacac actcattctc actctgtttc tacaacccta aatctctttt 60
Page 15



catttacaga
accgggaaca
attatcaaca
cctactcatc
ttggatatgt
gattatgatyg
aagatgagaa
agatgcatag
catggaatgg
agtaaatctc
cataaattag
tgtgtctctg
gttcgatcag
gaggttcgtc
cttggatacg
gaagatgcat
tttccaaagg
ttgcaacgtt
cagaagaatc
atatattgta
caaggaaaat

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

22
349
PRT

22
Arg

<400>
Met Val
1
Gly

Asn Lys

Gln Ile
35
Met

Asp

Ser
50
Ser

Asp

Gln
05
Glu

Ser

Ile Leu

Tyr Asp Gly

Met Ser Arg
115
Thr Ala
130

Lys

Pro

Val
145
Lys

Leu

Gly Pro

Lys Ser Leu

Glu Val Tyr

195

Gln Val Glu

210

Asp Glu Asn

225
Lys

Asp Tyr

cagaaatggt
aatcaaacaa
atggagtagg
ttaaatcttt
ttgaagagat
gcactttatc
gaactgtgag
aaaaggttta
acatcaaagg
ttctttgcca
tggagaaaac
ttcacttccg
taatgaaaga
cgattattaa
ctaattgtac
tcaaggtatt
agactagcgc
tagtggaatg
gtttcttctt
ctcaacgcgt
atgttttata

Phe Ile

Ser Asn
20
Ile Ile

Arg Ala

Trp Leu

Leu
85
Leu

His

Thr
100
Lys Met

Ile Val

Thr Glu

Glu
Asn
Asn
Cys
Thr
70

Ser
Ser
Arg

Ser

Leu

PF58635.ST25.txt

tagattcata
cgatgtaaca
attgatcaat
gttgaaacaa
tcttcacctt
tccecattgtt
gaaactagca
taactttgta
accagagcaa
accagctaca
aaaatctact
acgcgtagat
ctaccctaag
atgggacaaa
cgacgttttc
gagagaacga
gtcttattca
gaaacaattg
aattagtaac
atgtaaaatg
tat

Arabidopsis thaliana

Glu Asn

Asp Val

Asn Gly
40
Ser Pro
55
Glu His

Glu Gly

Pro Ile

Thr
120
Arg

Arg

Gly
135

Tyr Tyr

150

Glu Gln
165
Leu Cys
180
His Lys

Asn Asn

Asn Trp

Gly
Gln
Leu
Lys

Ser

Ser Lys

Pro Ala

Val Glu
200
Phe Cys
215

Asp Leu

230

Pro Lys

Leu

Arg Leu

gaagaaaaca
acaacgaaga
tcatgggttg
agctcttggce
tctgaaggaa
gatgatccag
aactgtttcc
aaactaactg
gggtccaaat
gagttcctcc
cccggagcecce
gaaaataact
ctccgtcectta
ggcaaagcac
cctctttata
agacaaggtc
ctgcaagaac
agatctggag
ttgttaattt
tttataagaa

Thr Lys Leu
10

Thr Thr

25

Val

Thr

Gly Leu

Thr His Leu
Ala
75

Ile

Pro Ser

Gln
90
Asp

Lys

Val
105
Val

Asp

Arg Lys

Cys Ile Glu

Ala Ser
155
Gln

Gly

Glu
170
Glu

Tyr

Thr
185
Lys

Phe

Thr Lys

Val Ser Val

Ala Gln
235
Thr Gln Gly

Page 16

Asn

caaaacttgt
agaaagctct
attcaatgag
tcacggaaca
aacaaatcgt
atcgagcttt
cgacggccat
agttgtacta
atgagcaaat
ccatgatcga
aagtagagaa
ggagtgattt
ctcaaggaag
tcgagttttt
tcggagatga
ttggcattct
ccgatgaggt
catgatgaga
tattttattt
aattgtagat

Val Glu Lys

Lys Lys Lys

30

Ile Asn Ser

45

Lys Ser Leu

60
Leu

Asp Met

Val Met Phe

Pro Asp Arg
110
Ala Asn
125

Val

Leu

Lys
140
His

Tyr

Gly Met

Ile Leu Gln
Met
190

Pro

Leu Pro
Thr
205
Phe

Ser

His
220
Val

Arg

Arg Ser

Arg Lys Val

agaaaaagaa
tcaagatatc
agcttgttcc
tccatcagcet
tatgttcttg
catgtctaga
agttagtggg
tgctggaagt
tttacaggat
cgaggtttat
caacaaattt
ggctaaccaa
aaaagttttg
attagagtca
tcgcaccgac
tgtatctaaa
tatggagttc
gctataacta
tcttgctctce
ccatcattct

Glu
15
Ala

Thr
Leu

Trp Val

Leu Lys

Phe Glu
80
Leu Asp
95
Ala Phe

Cys Phe

Asn Phe

Ile
160
Ser

Asp

Asp
175
Ile Asp

Gly Ala

Arg Val

Val Met
240

Leu Glu

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1283



Val Arg Pro

Glu Ser
275

Asp

Leu
Ile Gly
290
Arg Arg Gln
305
Ser

Ala Ser

Gln Arg Leu

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

23
1280
DNA

<400> 23

atgtcagcta
aacaacaaca
tccaagaaaa
gcttgggtag
atctccacac
ttcgaacaga
ggtactctct
agaacagtga
gacaaggtgt
gacattaaag
taccaaccag
aaaacaaaat
tttcgctgeg
aagaaattcc
attgaatggg
actaacaatg
atgctacgag
gatgcttcgt
gaatggaaac
tcgaaatgcc
gtaattggta
tcgtcacatt

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

24
369
PRT

<400>
Met Ser
1
Ile

24

Ala
Ile Pro
Pro

35
Ile

Leu Pro

Ile Asp
50
Ser Met

65

Arg

245
Ile Ile
260
Leu Gly

Asp Arg

Gl
31

Gly Leu
Ser
325
Glu

Tyr

Val
340

gtcaaaacat
acaacaacaa
agcttctcaa
attcaatgcg
agcaacaact
taatggaagc
ctcccattgt
aaaaactggc
ataactttgt
gtccagcaaa
Cctaatgacta
cgactccagg
tcgatgagaa
ctacgctgca
ataaaggaaa
ttttcececggat
acagaggcga
attctttgca
aaatgcagcc
aatggatgta
aaggatatgg
gtatttttgt

Gln
5
Asn

Ser As

Asn As

20
Cys

Leu I1

Ile Asn Gl

Ala Se

70

Ser

Lys
Tyr

Thr

Leu

Trp

PF58635.ST25.txt

Trp Asp

Ala Asn

280

Asp Glu

295

Ile Leu

Y
0
Gln Glu

Lys Gln

Arabidopsis thaliana

tgtcgtatca
ctcttcttca
gaacatcgac
tgcttcttct
caactcatgg
ttcgagaggg
tgatgatcca
taagtgtttc
gaagcttgct
aggcttctcc
tcttccecatg
agccaaagta
gaaatggagc
actgacccaa
ggctcttgag
ttatattggt
aggctttggce
agatccatcc
aagaatgtga
tataatgaat
cagtgtcttt

Arabidopsis thaliana

n Ile Val

n Asn Asn
Ile
40

Gly

e Ser

Gly
55
Pro

y

r Thr

250
Lys Gly
265

Cys

Lys

Thr Asp

Asp Ala Phe

Val Ser Lys
315
Pro Asp Glu
330
Arg

Leu Ser

345

gagactacaa
cagaaactcc
atcatcaatg
cctactcatc
atcatgcaac
aaacaaatcg
gacaaagctt
cccactgcta
gagctgtatt
agacacaaga
atcgatgaag
gaaaaccaca
gaactggttc
ggtcggaagg
ttcttgttag
gacgatcgaa
attcttgtct
gaggtgatgg
aatgataata
atgttcatgc
aacgtacccc

Val Ser Glu

10

Asn Asn Asn

25

Ser Lys Lys

Gln Arg Ile

His Leu Lys

75
Page 17

Ala Glu
270

Pro

Leu
Val Phe
285
Lys Val Leu
300
Phe

Pro Lys

Val Met Glu

Gly Ala

tgtcaagtat
ctccttgttt
gtggtggaca
tcaaatctct
atccttcagce
taatgtttct
tcatgtcaag
tagttactgg
atgctggaag
gggttaaaca
tttatagaca
agttttgtgc
tacaggttcg
ttttcgaaat
aatcacttgg
ctgacgaaga
ccaagtttcc
atttcttacg
taataaacga
ctaacttttt
cattaggtta

Thr Thr Met
Ser
30

Leu

Ser Ser
Leu
45

Ala

Lys

Asn
60
Ser

Trp

Leu Pro

255
Phe Leu

Leu Tyr

Arg Glu

Glu Thr
320
Phe Leu

335

catccccaac
aatctcaatt
aagaatcaac
tcettettet
actagaaaaa
tgattatgac
caagatgaga
tagatgcata
ccatggcatg
gtctcttctyg
actcttggaa
ttctgtgcac
gtcggtatta
ccgtccaatg
atttgggaac
tgcatttaag
caaggatact
acgattggtg
gtgacaatat
taggaacgtt
atcttcttgt

Ser Ser
15
Gln Lys

Lys Asn

Val Asp

Ser
80

Ser

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

1020
1080
1140
1200
1260
1280



Ile
Ala
Ile
Asp
Lys
145
Asp
Ser
Lys
Pro
Thr
225
Phe
Arg
Lys
Leu
Phe
305
Met
Pro

Met

Met

Ser
Leu
Val
Pro
130
Leu
Lys
His
Arg
Met
210
Pro
Arg
Ser
Val
Glu
290
Pro
Leu

Lys

Asp

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

<400>

Thr
Glu
Met
115
Asp
Ala
Val
Gly
Val
195
Ile
Gly
Cys
Val
Phe
275
Phe
Val
Arg

Asp

Phe
355

25
1558
DNA

Gln
Lys
100
Phe
Lys
Lys
Tyr
Met
180
Lys
Asp
Ala
Val
Leu
260
Glu
Leu
Tyr
Asp
Thr

340
Leu

Gln
85

Phe
Leu
Ala
Cys
Asn
165
Asp
Gln
Glu
Lys
Asp
245
Lys
Ile
Leu
Ile
Arg
325

Asp

Arg

Gln
Glu
Asp
Phe
Phe
150
Phe
Ile
Ser
Val
Val
230
Glu
Lys
Arg
Glu
Gly
310
Gly

Ala

Arg

Leu
Gln
Tyr
Met
135
Pro
Val
Lys
Leu
Tyr
215
Glu
Lys
Phe
Pro
Ser
295
Asp
Glu

Ser

Leu

Arabidopsis thaliana

25

PF58635.ST25.txt

Asn Ser Trp
90
Ile Met Glu
105
Asp Gly Thr
120
Ser

Ser Lys

Thr Ala Ile
Ala
170

Ala

Lys Leu

Pro
185
Tyr

Gly
Leu Gln
200
Arg

Gln Leu

Asn His Lys
Ser
250

Leu

Lys Trp
Thr
265
Ile

Pro

Met
280
Leu

Glu

Gly Phe

Asp Arg Thr

Gly Phe Gly
330
Ser Leu
345

Glu

Tyr

Val
360

Trp

Ile Met

Ala Ser

Leu Ser

Met Arg
140
Val Thr
155
Glu Leu

Lys Gly

Pro Ala

Glu
220
Cys

Leu

Phe
235
Glu Leu

Gln Leu

Trp Asp
Asn
300
Glu

Gly

Asp
315
Ile Leu

Gln Asp

Lys Gln

Gln
Arg
Pro
125
Arg
Gly
Tyr
Phe
Asn
205
Lys
Ala
Val
Thr
Lys
285
Thr
Asp
Val

Pro

Met
365

His
Gly
110
Ile
Thr
Arg
Tyr
Ser
190
Asp
Thr
Ser
Leu
Gln
270
Gly
Asn
Ala
Ser
Ser

350
Gln

Pro
95

Lys
Val
Val
Cys
Ala
175
Arg
Tyr
Lys
Val
Gln
255
Gly
Lys
Asn
Phe
Lys
335
Glu

Pro

Ser
Gln
Asp
Lys
Ile
160
Gly
His
Leu
Ser
His
240
Val
Arg
Ala
Val
Lys
320
Phe

Val

Arg

gatacaatct
ttcatttcag
gcttcttcta
tggacatgaa
caagattaac
cacagaacaa
ttaagtctaa
acaaagataa
agtatccatc
tagcattgtt
catacatgtc
cgatcattag
attacgccgg
aacatagccg

tagtaatcac
ggtctatatt
tccaatagtc
atctggtcac
cattcgtcag
caatctctta
tggttggctt
cttaagcaat
agctcttacc
tcttgattat
aagtgctatg
tggaagaagc
aagccatgga
tactgtatca

acttgagtat
tctctgagga
ctctgagaat
tcgtctectg
aatagacttc
ctaaccgttc
gatgcgatga
gatgctacgg
tcttttgaga
gacgggacac
cgtagtgcag
cgggataagg
atggacatca
gtttacgaac

ttttcttaac
attggattct
cgtcgatata
taatgactga
cttactcatc
caagaaagaa
aatcttcttc
atatgactta
aaatcatgag
tttcgectat
tgcaaaatgt
tgtatgagtt
tgagtcccgce
aggggaaaga
Page 18

tggttttgtt
tatagaagtt
gtttgctgat
ttctccacca
agcagcagcc
aactgggatc
tcectectect
tcgcgaatgg
ttttgcaaaa
tgttgaggaa
tgccaagtat
tgttaatttg
aggagaatct
tgtaaatcta

tcttggcatc
aaaccgcaga
atagttgtta
ataagcaact
acggctatct
cttgatgatg
acaatactta
atgcagctca
ggcaaaagaa
cctgattgtg
ttcectaccg
agtgaacttt
ttaaaccatg
ttccagcctg

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



ctagcgagtt
atatcaaagg
tagaagaaaa
caaaactacg
acaaagggaa
ttcttccaat
atggaccaaa
tttactcgct
agagatcaat
tatattacaa
ccgttgagat
ggagatactt

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

26
385
PRT

<400> 26
Met Asp Met
1
Pro Ile Ser
Ala
35

Pro

Ser Ser

Thr Val
50
Gly Trp
65
Asn

Leu

Lys Asp

Trp Met Gln
Phe
115

Leu

Met Ser

Thr
130
Ala

Gly
Ser Met
145
Ala

Ile Ile

Leu Ser Glu

Pro Ala Gly
195
Glu Gln
210

Pro

Tyr

Leu Met

225

Asp Ile Lys

His Tyr Arg

Val Asp Asp

275

Arg Lys Val
290

Ala Val

305

Thr

tctcecgatg
ggtaaaagta
gaactggaca
gctaacacat
agctgtgaca
ctatgttggg
ccacggttat
tcgtgacccg
gggttaaagt
atatgcaagt
ttaacttaac
tttccgacca

Lys Ser

Asn Ser
20
Ala Ala

Arg Lys

Asp Ala

Leu
85
Lys

Asn

Leu
100
Ala Lys

Ser Pro

Arg Ser

Gly His
Arg
Thr
Lys
Met
70

Ser
Tyr
Gly

Ile

Ala

PF58635.ST25.txt

atcgataagg
gaagacaaca
ttggttgcac
ggccggaagg
tttctacttg
gatgatcgaa
ggtatattag
tctgaggtga
agaagaagaa
tagaggttta

ggtatcggag
atctctttat

Arabidopsis thaliana

Ser

Leu Thr

Ala Ile
40
Thr Gly
55
Lys Ser

Asn Asp

Pro Ser

Lys Arg
120
Val Glu
135

Val Gln

150

Ser Gly
165
Leu Tyr
180
Glu Ser

Gly Lys

Ile Asp

Arg
Tyr
Leu
Asp

Lys

Ser Arg

Ala Gly

His
200
Asn

Asn

Val
215

Val Leu

230

Val
245
Val

Gly

Asn
260
Val Ile

Leu Glu

Phe Leu

Lys
Glu
Arg
Ile

Leu

Val Glu

Glu Lys

Thr Tyr
280
Arg Pro
295

Glu Ser

310

tgctttgttc
agttctgcat
agtgtgtaga
ttttagagat
aatcactcgg
cagacgaaga
tctctgectgt
tggagtttct
gatgtagaag
ttgttacttt
gagagatcac
cttctacaac

Pro Val
10

Arg

Ser

Ile
25
Ser

Gln

Gln Asn

Ile Leu Asp
Pro
75

Asp

Ser Ser

Ala Thr
90

Ala Leu Thr
105
Ile

Ala Leu

Glu Pro Asp

Val Ala
155
Val

Asn
Asp Lys
170
Ser His
185

Glu

Gly

His Ser

Leu Phe Gln
Leu
235

Lys

Cys Ser

Asn
250
Trp

Asp
Asn Thr
265
Pro

Lys Leu

Val Ile Asp

Leu
315

Page 19

Leu Gly

tcttatagag
ctctgtgcat
tgatgtcatc
ccgtectgtg
cctaaacaac
tgcatttaag
gcctaaagac
gaagtcattg
aaaagtggtt
tcggctttat
atgatggctt
tgtaaattcc

Met Thr Asp
Leu
30

Leu

Asn Arg
Asn
45

Val

Asn

Asp
60
Pro

Lys

Pro Thr

Met Thr Tyr

Phe Glu
110
Asp

Ser
Phe Leu
125
Cys Ala
140
Lys

Tyr

Tyr Phe

Tyr Glu Phe

Met Ile
190
Val

Asp

Thr
205
Ala

Arg
Pro Ser
220
Ile

Glu Ser

Phe Cys Ile

Val Ala
270
Thr

Leu

Leu
285
Asp

Arg

Trp
300
Asn

Lys

Asn Cys

agtacaaaag
taccgcaatg
agaacatatc
attgactggg
tgtgaggatg
gtactacgag
agcaatgcct
gtgacatgga
aacgttaata
acaaaaacta
aaaacatgcc
tccatctc

Ser Pro
15
Pro Tyr

Leu Leu

Ser Asn

Ile Leu
80
Arg Glu

Lys Ile

Tyr Asp

Met Ser

Thr
160
Asn

Pro

Val
175
Met Ser

Ser Val

Glu Phe

Thr Lys
240
Ser Val
255
Gln Cys

His Gly

Gly Lys

Glu Asp

320

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1558



Val Leu
Lys Val

Ala Val
355
Glu Val
370
Gly
385

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

27
1530
DNA

<400> 27

gaacacttca
gtctcattct
atataaaatg
ctctacagtc
tggttacatc
tcaaagtcaa
caaatcactt
atcagcactt
gtttcttgat
gactagcaag
tactggtaga
tggaagccat
taaaccatcc
taaacaatta
ctgtctttct
agttcggtcg
tgaaatccga
actcggattt
tgaagatgca
gttccccaaa
cttgggacgg
tacatttagt
tataatatgt
tcttgttcat
gaacttttat
atttcttact

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

28
370
PRT

<400> 28
Met Val Ser
1
Thr Val Ser
Pro
35

Asn

Lys Pro

Leu Lys
50
Trp

Ser Val

325

340

aaaaacatag
ctttaattac
gtgagccaaa
tctaactcct
tcagtttcca
agacttaact
tcectetttet
aacatgttcg
tatgacggta
atgagaagaa
tgcatcgaca
gggatggata
gttctttacc
gtggagaaaa
gtgcacttcc
gtggtaaaga
cctataatta
gaaaactgta
tttaagctac
gacaccagtg
ttggtggagt
agtcttttta
acatccctaa
cacaaatctt

cgatttgggg
tttcaagtta

Gln Asn Val Val

5

Thr Val Ser

20

Thr Ala Pro
Leu Glu Ile

Asp Ser Met

PF58635.ST25.txt

360

375

Arabidopsis thaliana

caacttcact
ctcctcectcet
acgtcgtcgt
ctgtctttac
agaaaaaact
cttgggttga
cttccgaaga
aacgaatcat
ctctttctcc
cagtgaaaaa
aggtttatag
ttaaaggccc
aaccagccgg
ccaaatctac
gttgtgttga
actatccgac
aatggaacaa
acgatgtatt
tacgagggag
cgtcgtattc
ggaaacagat
ataaaacgag
cctataatgg
ttcttttagt
atatattatt
ggctattgta

Arabidopsis thaliana

Val

Asn Ser

Gly Tyr
40
Asn Gly
55

Arg Ala

330

Leu Arg Asp Gly Pro Asn His Gly Tyr
345
Pro Lys Asp Ser Asn Ala Phe Tyr Ser

Met Glu Phe Leu Lys Ser Leu Val Thr

tcttectect
gttctgctca
atcagacgcc
tcectaccget
cctcaaaaac
ctccatgaga
agaacacaat
cgaagaagca
gatcgtggat
aatggctaag
ctttgtgaag
aactaaaggt
cgactttctt
accaggagcc
cgagaagaaa
gttgaaactg
aggcaaggct
tccaatttac
aggacaaggc
tttacaagac
gcagcaataa
aatattcata
aacattgtac
aaaagagatt
atagccttct

Ser Asp Ala

10

Ser Val Phe
25

Ile Ser Val
Ala Asp Gln

Ser Ser Pro

Page 20

Gly Ile Leu
350
Leu Arg Asp
365
Trp Lys Arg
380

ccttcecctagt
tcceectgttt
aagaccggga
caaaaaccac
cttgaaatca
gcttcttctc
tcttggatca
agaggaaaac
gatccagaca
tgttttccaa
ctagcagaac
ttctcaagat
cccatgatcg
aaagtggaga
tggagcgagc
tctcaaggtc
cttgagtttt
attggtgatg
tttggtattc
ccacctgagg
acgtgcaagg
actataggtg
aagatcctct
atatgaacaa
atctttattg

Lys Thr Gly

Thr Thr
30
Lys

Pro
Ser Lys
45
Ser Gln
60

Thr

Arg

His Leu

Pro Ile Tyr Val Gly Asp Asp Arg Thr Asp Glu Asp Ala Phe

335
Val Ser

Pro Ser

Ser Met

ttctcgtttg
ttatagtttt
tcataacggt
cgactgctcc
atggagctga
ctacccatct
aacgacatcc
aaatcgtcat
gagctttcat
cttccatagt
tgtattatgc
acaataagga
atgaggttta
acaacaagtt
tggcttcaaa
gaaaggtttt
tgttagagtc
ataaaaccga
ttgtctccaa
tgatgaattt
ggcaatgaag
catatataga
tatagattga
gaaaaatggg
cttgtaggca

Ile Ile
15

Ala Gln
Lys Leu

Leu Asn

Lys Ser

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1530



65

Leu Ser Ser

His Pro Ser
Gln
115

Asp

Gly Lys

Ile Val
130
Thr Val
145

Arg

Lys

Cys Ile

Tyr Ala Gly

Ser Arg Tyr
195
Phe Leu
210

Lys

Asp

Thr
225
Ser

Ser

Val His

Ser Lys Val

Gln Gly Arg

275

Gly Lys Ala
290

Asn Asp Val

305

Ala

Phe Lys

Ser Lys Phe

Glu Val
355
Gln
370

Pro

Gln

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

29
1178
DNA

<400> 29

atatgcagag
gccaaacagg
gttgtgccaa
ttctcgaaga
tcttcaccta
tggattgtaa
ggaaagcaga
cctgacagag
tttcccacgg
gcagggcttt
tgcaaatacg
gatgaggtgt
aacaacaaat

70
Ser

Phe Ser
85

Ala Leu
100
Ile Val

Asp Pro

Lys Met

Asn
Met
Asp

Ala

PF58635.ST25.txt

Glu Glu

Met Phe

Phe Leu
120
Arg Ala
135

Lys Cys

150

Asp Lys
165
Ser His
180
Asn Lys

Pro Met

Thr Pro

Val
Gly
Asp
Ile

Gly

Tyr Ser

Met Asp
Pro
200
Glu

Lys

Asp
215

Ala Lys

230

Phe Arg
245
Arg Ser
260
Lys Val

Leu Glu

Phe Pro

Cys
Val
Phe
Phe

Ile

Val Asp

Val Lys

Glu Ile
280
Leu Leu
295

Tyr Ile

310

Leu
325
Lys

Leu

Pro
340

Met Asn

tttagtttac
gtattgatat
agccattgcc
agacagaaac
cccgtgtcaa
accatccttc
ttgtgatgtt
cattcatgac
ctatagtgac
attatgctgg
aaaaaggtgg
acaatgtctt
tttgcgtatc

Arg
Asp

Phe

Gly Arg

Thr Ser

Leu Gly

360

Populus trichocarpa

acaagcggag
caccatcgca
tgccgcectect
tggaggcaaa
atccaccact
tgctctgaac
ccttgattat
caatgagatg
gggaaggtgt
tagccatggce
tgtactcttt
gttggagaga
cgtacacttt

Glu His
Glu
105
Asp
Phe
Phe
Phe
Ile
185
Ser
Val
Val
Glu
Asn
265
Arg
Glu
Gly
Gly
Ala

345
Arg

75
Asn
90
Arg Ile

Tyr Asp

Met Thr

Thr
155
Lys

Pro

Val
170
Lys Gly

Val Leu

Tyr Lys

Glu Asn
235
Lys Lys
250
Tyr Pro

Pro Ile

Ser Leu

Asp Asp
315
Gln Gly
330
Ser Tyr

Leu Val

atgacaaacc
atggtgctgc
ggtgggtatt
atcagttcct
tctttatcag
atgtttgagc
gatggtacac
agagaagctg
agaaaaaagg
atggacatca
caacctgcca
acaaaatcta
cgatgtgttg
Page 21

Ser Trp Ile

Ile Glu Glu
110
Thr Leu
125

Lys

Gly
Ser Met
140
Ser

Ile Val

Leu Ala Glu

Pro Thr Lys
190
Gln Pro
205

Leu

Tyr

Gln
220
Asn

Val

Lys Phe

Trp Ser Glu

Thr Leu Lys

270

Ile Lys Trp
285

Gly Phe Glu

300

Lys

Thr Asp

Phe Gly Ile
Gln
350

Lys

Ser Leu

Glu Trp
365

agaatgtggt
ccaagtctct
tcacaataac
gggttgattc
aaactgaaga
aaatagtgaa
tgtcacccat
tcagggacgt
tgtatagctt
agggaccatc
gtgaattttt
tcccaggagce
aggaaaagat

80
Lys Arg
95
Ala Arg

Ser Pro

Arg Arg

Thr Gly
160
Leu Tyr
175
Gly Phe

Ala Gly

Glu Lys
Leu
240
Ala

Cys

Leu
255
Leu Ser

Asn Lys

Asn Cys

Glu Asp
320
Leu Val
335
Asp Pro

Gln Met

tgtgcctgat
gttttcacct
ccgaaagagg
tatgagggat
gaaaaattct
aggctcaaag
tgttgaagat
tgctagatac
tgtaagattg
caaaaataat
acccatgatt
taaagtagaa
gtgggctata

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



ttagtagagc
aggaaggttt
ttgttagagt
gatcgaactg
cttgtttcta
gcaagttctt
taaattttca

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

30
355
PRT

<400> 30
Met Thr Asn
1
Ile Thr Ile
Pro
35

Phe

Pro Lys

Lys Arg
50
Val Asp
65

Ser

Ser

Leu Ser

Ser Ala Leu

Gln Ile Val

115

Glu Asp Pro

130

Arg Asp Val

145

Arg Lys Lys

Gly Ser His

Tyr Glu Lys

195
Asp

Met Ile

210
Pro Gly Ala
225
Arg

Cys Val

Ser Val Leu

Val Glu
275

Leu

Leu
Glu Phe
290
Pro Val
305

Leu

Tyr

Arg Asn

Lys Glu Thr

Ser Leu Met

aagtccgatc
tagagatccg
cattaggata
atgaggacgc
aagttcccaa
taatgtaaca
gttttgcaag

Gln Asn

Ala
20
Leu

Met
Pro

Ser Lys

Met Arg

Glu Thr
85

Asn Met
100
Met Phe

Asp Arg

Ala Arg

Val val
Val
Ala
Lys
Asp
70

Glu
Phe
Leu

Ala

Tyr

PF58635.ST25.txt

agttctcaat
acccaccatt
tgccaattct
attcaaggtt
ggaaacaaat
agcaagttgt
ttcgactaat

Populus trichocarpa

Val

Leu Pro

Ala Pro
40
Thr Glu
55
Ser Ser

Glu Lys

Glu Gln

Asp Tyr
120
Phe Met
135

Phe Pro

150

Val Tyr
165
Gly Met
180
Gly Gly

Glu Vval

Lys Val

Ser
Asp
Val
Tyr

Glu

Phe Val

Ile Lys
Phe
200
Val

Leu

Asn
215

Asn Asn

230

Glu Glu
245
Asn Asp
260
Ile Arg

Leu Glu

Ile Gly

Lys
Tyr
Pro
Ser

Asp

Met Trp

Pro Lys

Thr Ile
280
Leu Gly
295

Asp Arg

310

Arg Gly
325
Asn Ala

340

Gln

Ser

Gly Leu

Tyr Ser

gattatccca
aaatgggaca
actgacgttt
ctaagaaaca
gcctcttatt
tatactttta
aaatcata

Pro Asp Ala

10

Lys Ser Leu

25
Gly

Gly Tyr

Thr Gly Gly

Pro Thr Arg
75
Ser Trp
90

Val

Asn

Ile
105
Asp

Lys

Gly Thr

Thr Asn Glu

Thr Ala Ile
155
Leu Ala
170

Pro

Arg

Gly Ser

185

Gln Pro Ala

Leu Leu Glu

Lys Phe Cys

235
Leu

Ala Ile

250
Leu Arg Leu
265
Lys

Trp Asp

Tyr Ala Asn

Thr Glu
315
Leu

Asp

Ile
330
Gln

Gly

Leu Glu

345

Page 22

agcttagatt
agggcaaagc
ttccggtcta
gggggcaagg
ctctacagga
tttgtggtaa

Lys Gln Gly

Phe Pro
30
Ile

Ser

Phe Thr

45

Lys Ile Ser

60

Val Lys Ser

Ile Val Asn

Gly Ser Lys
110
Ser Pro
125

Arg

Leu

Met
140
Val

Glu

Thr Gly

Gly Leu Tyr
Asn
190

Phe

Lys Asn
Glu
205
Thr

Ser

Arg
220
Val

Lys

Ser Val

Val Glu Gln

Thr Gln Gly

270

Lys Gly Lys
285

Ser Thr

300

Asp

Asp

Ala Phe

Val Ser Lys
Glu

350

Pro Lys

aactcaaggg
tcttgaattc
tattggagat
gcttgggatt
accaaaagag
taattattgt

Ile
15
Val

Asp
Val

Thr Arg

Ser Trp

Thr Thr
80
His Pro
95
Gly Lys

Ile Val

Ala Val

Arg Cys
160
Tyr Ala
175
Cys Lys

Leu Pro

Ser Ile

Phe
240
Arg

His

Val
255
Arg Lys

Ala Leu

Val Phe

Val
320
Pro

Lys

Val
335

Ala Ser

840
900
960
1020
1080
1140
1178



355

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

31
1184
DNA

<400> 31

gtgtgcagag
gccagaaaag
gttgtgccga
ttcgcaaaga
tcttcaccta
tggattgtaa
ggaaaacaga
cctgacaggg
tttcccactg
gcagggcttt
tgcagaaaca
atgattgatg
gtagaagaca
gctgcattag
caagggagga
gagttcgtgt
ggagatgatc
gggattcttg
acagaggcaa
tatggttgat

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

32
357
PRT

<400>
Met
1

Ile

32
Thr Asn

Thr Ile

Pro
35
Phe

Pro Lys
Met
50

Asp

Lys

Ala
65
Ser

Ser

Leu Ser

Ser Ala Leu

Gln Ile Val

115

Glu Asp Pro

130

Arg Asp Val

145

Arg Asp Lys

Gly Ser His

tttagtttat
gtgttgatat
agccattgcc
agactgaaac
cccgtgtcaa
atcatccttc
ttgtaatgtt
cattcatgac
ctatagtgac
attacgctgg
aaaaagatta
aggtgtacaa
acaaattttg
tagagcaagt
aggttttaga
tggaatcatt
gaactgatga
tttctaaagt
gttctttaat
tttcaatctt

Gln Asn

Thr
20
Leu

Met
Pro

Ala Lys

Met Arg

Glu Ile
85

Asn Met
100
Met Phe

Asp Arg

Ala Arg

Val Val
Ala
Ala
Lys
Asp
70

Glu
Phe
Leu

Ala

Tyr

PF58635.ST25.txt

Populus trichocarpa

acaaacagag
caccatcaca
agctgctcect
tggaggcaaa
atccactacg
tgctttgaac
tttagattat
caacgagatg
gggaaggtgt
tagccatggce
tcaaggtgta
tgctttgctg
catatccgta
aagatcagtt
gatccgaccc
aggatatgcc
ggatgcattc
tcccaaggaa
ctaacaagca
acaagatgga

Populus trichocarpa

Val

Leu Ser

Ala Pro
40
Thr Glu
55
Ser Ser

Glu Lys

Glu Gln

Asp Tyr
120
Phe Met
135

Phe Pro

150

Val Tyr
165
Gly Met

180

Ser

Asp

Phe Val

Ile Lys

atgacaaacc
atggccctgt
ggtgggtatt
accaattcct
tctttatcag
atgttcgagc
gatggtacac
agagaagctg
agggataagg
atggacatca
ctttttcaac
gagagaacaa
cactttcgtt
ctcaatggtt
accattaaat
aattctactg
aaggttctaa
acaaatgcct
aaggggttat
ctgatgaatt

Asn Ala
10

Ser

Pro

Lys Leu

25
Gly

Gly Tyr

Thr Gly Gly

Pro Thr Arg
75
Thr Trp
90

Val

Asn

Ile
105
Asp

Asn

Gly Thr

Thr Asn Glu

Thr Ala Ile
155
Leu Ala
170

Pro

Arg

Gly Ser
185

Page 23

agaatgtggt
ccaagtctct
tcacaatatc
gggctgattc
aaatcgagga
aaatagtgaa
tgtcacccat
ttagggacgt
tgtacagctt
agggaccatc
ctgccagtga
agtatatccc
gtgtcgagga
atccaaaact
gggacaaggg
atgttttacc
gaaacagggg
cgtattctct
gattaatttc
atgt

Arg Lys Gly

Phe Pro
30
Ile

Ser

Phe Thr

45

Lys Thr Asn

60

Val Lys Ser

Ile Val Asn

Gly Ser Lys
110
Ser Pro
125

Arg

Leu

Met
140
Val

Glu

Thr Gly

Gly Leu Tyr

Lys Asn Cys

190

tgtgcctaat
gttttcacct
ccggaagatg
tatgagagat
gaaaaatact
tggctcaaag
tgttgaagat
cgctagatac
cgtaagattg
caagaattgt
ttttttaccc
aggggctaga
aaagatgtgg
tcgattaact
caaagctctt
agtttatatt
acaagggctt
acaagagcca
tggtgctaat

Val
15
Val

Asp
Val

Ser Arg

Ser Trp

Thr Thr
80
His Pro
95
Gly Lys

Ile Val

Ala Val

Arg Cys
160
Tyr Ala
175

Cys Arg

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

1020
1080
1140
1184



Asn Lys Lys
195
Pro Met
210

Ile

Leu
Tyr Pro
225
His

Phe Arg

Val Arg Ser
Val
275

Glu

Arg Lys

Ala Leu
290
Val Leu
305

Lys

Pro

Val Leu

Val Pro Lys

Ala Ser

355

Ser

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

33
1337
DNA

<400> 33

attttggttt
acaaactctg
acggcggcecce
ctcttaaaga
agagcctcat
tggattcttc
ggaaagcaaa
ccagataaag
tttttcccta
ttagcagaac
tccaaataca
gatggtgttg
gaattggtag
ctctctgtgce
aagtcagtgt
atccgccecta
ggattcgcca
gatgcattta
ccaaaggaca
cttgcgacgt
aagagtagtg
agggtgggat
aaagtaggga

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

34
408
PRT

<400> 34

Asp Tyr

Ile Asp

Gly Ala

Gln
Glu

Arg

PF58635.ST25.txt

Gly

200
Val Tyr
215

Val Glu

230

Val
245
Leu

Cys

Val
260
Leu Glu

Phe Val

Val Tyr

Glu

Asn

Ile

Leu

Ile

Glu Lys

Gly Tyr

Pro
280
Ser

Arg

Glu
295

Gly Asp

310

Asn
325
Thr

Arg

Glu
340

Leu Ile

ttgttttttce
gactcaactt
agaaacctcc
atctggaaat
ctcctactca
accacccatc
ttgttatgtt
ctttcatgtc
ctgcaatagt
tgtactatgc
agaaagtgag
tctttcaggce
agaaaactaa
actatcgctg
tgaaggagta
ccattaaatg
attgcactga
aggtactaag
ctagtgcatc
ttggtggagt
ggaagattga
gttagactat
aatataa

Arg

Asn

Gly Gln

Ala Ser

Populus trichocarpa

tagtggaaag
ggcaatcaca
agcggcacca
caatggagga
tatcaagtcc
agcactggag
cttggactat
caagcaggtg
gagtgggagg
tggaagccat
tgagctttac
tgccagtgaa
aacaactcca
cgttgatgag
cccaaagctt
ggacaaagga
tgtttttect
agagagagga
ttattcccta
ggaaacggct
gacagtacag
gtgatcatct

Populus trichocarpa

Val Leu Phe Gln Pro

Asn Ala Leu

Asp Asn Lys

235

Met Trp Ala

250
Pro Lys Leu
265
Thr

Ile Lys

Leu Gly Tyr
Thr
315

Gly

Asp Arg

Leu
330
Ser

Gly
Tyr Leu
345

atgacaaacc
gtgcatgtaa
ggtggttaca
gcaagaatta
acgccttcectg
atgtttgagc
gatggcacac
atgagagcaa
tgcagagaca
ggcatggaca
cactgtattt
tttcttccceca
ggggccaagg
aaaaaatgga
cgacttactc
aaggctcttg
gtttacattg
caaggttttg
caggaaccca
ggcctttcaa
atatacccac
cttgttcaag

Page 24

Ala
205
Glu

Ser

Leu
220
Phe

Arg

Cys Ile

Ala Leu Val
Thr
270

Lys

Arg Leu

Trp Asp
285
Ala Asn
300

Asp

Ser

Glu Asp

Ile Leu Val

Gln Glu Pro

350

aaaatgtggt
caaactcctc
tatccatttc
atgcttgggt
ttaatgaaga
agataattga
tttctcectat
cagtgagaaa
aggtgtataa
ttaaaggacc
gcaagtacca
tgatagatga
tggagaacaa
gtggactggce
aaggaagaaa
aatttttgtt
gagatgatag
gtatcttggt
cccaggcaag
gggcggtcaa
cccttcaaga
attaaaaagt

Asp Phe

Thr Lys
Val
240
Gln

Ser

Glu
255
Gln Gly

Gly Lys

Thr Asp

Ala Phe
320
Ser Lys
335

Thr Glu

agtggctgat
tatcttcaca
tagaaagaaa
tgattccatg
ccaaagctca
tgcctctaaa
tgttgatgac
gcttgcaaga
ctttgtacgg
agcaaaaggc
tccaggcggt
ggtttacgaa
caaattctgc
acaagtagtt
ggttttagaa
agagtcactt
aacagacgaa
ctctaaaatc
ttatggattt
gggtggtgta
aatgtaatta
atgaacaaga

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

1020
1080
1140
1200
1260
1320
1337



Met
Leu
Ala
Lys
Ala
65

Thr
Ser
Gln
Asp
Val
145
Cys
Ala
Tyr
Gly
Ile
225
Gly
Cys
Val
Leu
Phe
305
Val
Arg
Asp
Gly
Ala

385
Ile

Thr
Ala
Gln
Lys
50

Trp
Pro
Ala
Ile
Asp
130
Arg
Arg
Gly
Lys
Gly
210
Asp
Ala
Val
Leu
Glu
290
Leu
Tyr
Glu
Thr
Phe
370

Val

Tyr

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

<400>

Asn
Ile
Lys
35

Leu
Val
Ser
Leu
Val
115
Pro
Lys
Asp
Ser
Lys
195
Asp
Glu
Lys
Asp
Lys
275
Ile
Leu
Ile
Arg
Ser
355
Leu
Lys
Pro

35

1253
DNA

Gln
Thr
20

Pro
Leu
Asp
Val
Glu
100
Met
Asp
Leu
Lys
His
180
Val
Gly
Val
Val
Glu
260
Glu
Arg
Glu
Gly
Gly
340
Ala
Ala

Gly

Pro

Asn
Val
Pro
Lys
Ser
Asn
85

Met
Phe
Lys
Ala
Val
165
Gly
Ser
Val
Tyr
Glu
245
Lys
Tyr
Pro
Ser
Asp
325
Gln
Ser
Thr

Gly

Leu
405

Val
His
Ala
Asn
Met
70

Glu
Phe
Leu
Ala
Arg
150
Tyr
Met
Glu
Val
Glu
230
Asn
Lys
Pro
Thr
Leu
310
Asp
Gly
Tyr
Phe
Val

390
Gln

Val
Val
Ala
Leu
55

Arg
Asp
Glu
Asp
Phe
135
Phe
Asn
Asp
Leu
Phe
215
Glu
Asn
Trp
Lys
Ile
295
Gly
Arg
Phe
Ser
Gly
375

Lys

Glu

Populus trichocarpa

35

PF58635.ST25.txt
Val Ala Asp

Thr
Pro
40

Glu
Ala
Gln
Gln
Tyr
120
Met
Phe
Phe
Ile
Tyr
200
Gln
Leu
Lys
Ser
Leu
280
Lys
Phe
Thr
Gly
Leu
360
Gly

Ser

Met

Asn
25

Gly
Ile
Ser
Ser
Ile
105
Asp
Ser
Pro
Val
Lys
185
His
Ala
Val
Phe
Gly
265
Arg
Trp
Ala
Asp
Ile
345
Gln

Val

Ser

10
Ser

Gly
Asn
Ser
Ser
90

Ile
Gly
Lys
Thr
Arg
170
Gly
Cys
Ala
Glu
Cys
250
Leu
Leu
Asp
Asn
Glu
330
Leu
Glu

Glu

Gly

Thr
Ser
Tyr
Gly
Pro
75

Trp
Asp
Thr
Gln
Ala
155
Leu
Pro
Ile
Ser
Lys
235
Leu
Ala
Thr
Lys
Cys
315
Asp
Val
Pro

Thr

Lys
395

Page 25

Asn
Ile
Ile
Gly
60

Thr
Ile
Ala
Leu
Val
140
Ile
Ala
Ala
Cys
Glu
220
Thr
Ser
Gln
Gln
Gly
300
Thr
Ala
Ser
Thr
Ala

380
Ile

Ser
Phe
Ser
45

Ala
His
Leu
Ser
Ser
125
Met
Val
Glu
Lys
Lys
205
Phe
Lys
Val
Val
Gly
285
Lys
Asp
Phe
Lys
Gln
365
Gly

Glu

Gly
Thr
30

Ile
Arg
Ile
His
Lys
110
Pro
Arg
Ser
Leu
Gly
190
Tyr
Leu
Thr
His
Val
270
Arg
Ala
Val
Lys
Ile
350
Ala

Leu

Thr

Leu
15

Thr
Ser
Ile
Lys
His
95

Gly
Ile
Ala
Gly
Tyr
175
Ser
His
Pro
Thr
Tyr
255
Lys
Lys
Leu
Phe
Val
335
Pro
Ser

Ser

Val

Asn
Ala
Arg
Asn
Ser
80

Pro
Lys
Val
Thr
Arg
160
Tyr
Lys
Pro
Met
Pro
240
Arg
Ser
Val
Glu
Pro
320
Leu
Lys
Tyr

Arg

Gln
400



tcacaagtac
gttctcactg
tcttacgcac
agaaaaaagc
tcctcatcac
tggatgctca
aacaaaaaga
ccagataatg
ttcccaacgg
acagaattgt
gtgtccaatg
aatctgtttc
gtcgaggata
gtacatttcc
attttagata
ccaatgattg
agtaatagag
ttcaaggtgc
gaaaccaatg
ctggtgacat
cagagataat

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

36
380
PRT

<400>
Met
1

Pro

36
Asp Ile

Ile Asn

Ala Ser
35

Arg

Pro
Ile Pro
50
Cys Leu
65
Lys

Asp

Asp Gly

Ser Ala Leu

Ile Ala
115

Pro

Lys
Asp Asp
130
Arg Asn Phe
145
Arg

Asp Lys

Gly Ser His
His
195
Asn

Asn Asp

Glu Val
210
Glu Val
225

Lys

Phe

Val Glu

taccaagtaa
atcctgctcc
catcgggagg
ctgggaaact
cccctegcaa
agcatccatc
tagcaatgtt
cccttatgte
cgattattag
attatgctgg
accatccaaa
agcctgctag
ctaaggggat
gtaatgtaga
agtatcctcg
actggaataa
atgatgtact
tccgggaggyg
cagtttactc
ggaagaaggt
ttagaaattt

Glu Ser

Lys Ser
20
Gly Gly

Lys Lys

Ala Met

Ala Asp
85

Asn Ser
100
Met Phe

Asp Asn

Ala Lys

Asn
Arg
Ser
Pro
Lys
70

Thr
Phe
Leu

Ala

Tyr

PF58635.ST25.txt

tttggctacc
aataaacaag
atcactctcc
tgatgaagtc
gaagctcatt
agcactcaac
tctagactac
tgatgatatg
tggaagaagt
tagtcatggg
ctgtaatgaa
agaatttata
caaaggtgca
tgagaagaac
tttgcgaaaa
aggaaaagca
cccaatttat
gaatcgaggc
tctcagagat
ggatgcatcc
gattttgaat

Populus trichocarpa

His Ser

Leu Gly

Ser
40
Lys

Leu

Gly
55
Ser Ser

Ala Tyr

Glu Glu

Asp Tyr
120
Leu Met
135

Phe Pro

150

Val Tyr
165
Gly Met
180
Pro Asn

Leu Phe

Arg Thr

Gln
Asp
Cys
Gln

Leu

Leu Val

Ile Leu
Glu
200
Ala

Asn

Pro
215

Val Glu

230

Asn His

Lys

Phe Cys

atggatatcg
tcaaggctcg
tctagcaagt
tgctcgaacg
aaggatggtg
tcatttgagg
gatggtactc
cgttttgcag
cgtgacaagg
atggacatct
tcaactactg
cctctgatcg
aaagttgaga
tggcaatcta
actcatggac
gttgaatttt
attggtgatg
tgtggaattt
ccatcggagg
tgaataatag
attttataga

Pro Val
10

His

Ser
Ile Ser
25

Ser

Ser Lys

Leu Asp Glu
Pro
75

Trp

Ser Pro
Thr
90

Ala

Gly

Ile
105
Asp

Asn

Gly Thr

Ser Asp Asp

Thr Ala Ile
155
Leu Thr
170

Pro

Gly
Gly Val
185
Ser

Thr Thr

Arg Glu Phe

Asp Thr Lys
235

Val Ser Val
Page 26

agtcaaacca
gcatccattc
atagaaacgt
catgtctgga
ctgacacagc
aaattgcaaa
tctctccaat
taagaaactt
tttatcagct
tgggccctgt
accaacaggg
atgaggtttt
atcataaatt
ttgcacaatg
ggaaggtttt
tgcttgaatc
atctgacaga
tggtgtcatc
tgatgaaatt
gaggaacatc
tattttgcaa

Leu Thr Asp
Leu
30

Asn

Asn Leu

Tyr Arg
45
Val Cys
60

Arg

Ser

Lys Lys

Met Leu Lys

Phe Ala Lys
110
Ser Pro
125

Arg

Leu

Met
140
Ile

Phe

Ser Gly

Glu Leu Tyr
Ala
190

Gln

Arg Lys
Gln
205
Pro

Asp

Ile
220
Gly

Leu

Ile Lys

His Phe Arg

ttcttctect
taatttgttg
taacattcct
tgccatgaaa
ttacggcacc
ttttgccaaa
agtagatgac
cgcaaaatat
tgtaggacta
acgaaaagcg
caaggaggtyg
tagaaccctt
ttgcgtctct
tgttcaggat
agaggtccgt
tctaggtcta
tgaagatgca
tagacccaaa
tctcaattcc
tgatgacatg
aat

Pro Ala
15
Ser Tyr

Val Asn

Asn Ala

Ile
80
Pro

Leu

His
95
Asn Lys

Ile Val

Ala Val
Ser
160
Ala

Arg

Tyr
175
Val Ser

Gly Lys

Ile Asp
Ala
240
Val

Gly

Asn

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

1020
1080
1140
1200
1253



Asp Glu Lys

Asp Lys Tyr

275

Val Arg Pro

290
Leu Glu Ser
305
Ile

Gly Asp

Gly Asn Arg

Ala Val
355

Leu

Asn

Ser
370

Asn

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

37
1271
DNA

<400> 37

aacaactctg
gttctcgctg
ccttactcac
aagcttgacg
cggaagaagc
ccatcagcac
atgtttctag
atgtctgatg
attagtggaa
gctggtagtc
catccaaact
cctgctagag
aagggaatcg
aatgtagatg
taccctcegtt
tggaataaag
gacgtgctct
cgggagggga
gtttactctc
aagaaggtag
tatagcttag
gttggtacag

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

38
386
PRT

<400> 38

245
Asn Trp
260
Pro Arg

Met Ile

Leu Gly

Gln
Leu
Asp

Leu

PF58635.ST25.txt

Ser
Arg Lys
280
Trp Asn
295

Ser Asn

310

Leu
325
Cys

Asp

Gly
340
Tyr Ser

Val Thr

ctgcaagtaa
accctgcatc
caccaggagg
aagtctgctc
tctttaagga
tcaattcatt
actatgatgg
atatgcgttc
gaagtcgtga
atgggatgga
atagtgaatc
aatttatacc
agggtgcaaa
aggagaactg
tgcggagaac
ggaaggcagt
caatttatat
atcgaggtta
tcaaagatcc
aagaaggtgg
gtttttgatt
c

Thr
Gly
Leu

Trp

Asp Glu

Ile Leu

Arg Asp
360
Lys Lys
375

Populus trichocarpa

tttggctacg
gataaacagt
atcactctcc
gagtggatgg
tggttctgac
tgaggaaatt
gactctttct
tattgtaaaa
caaggtttat
cattttgggc
tactactgac
tatgatcgat
agtcgagaat
gcaacctatt
tcatggacgg
tgaattcctg
cggcgatgat
tggaattctc
aattgaggtg
atgcatcctg
tcgagcattt

Populus trichocarpa

Ile Ala
265
Thr
Lys
Arg
Asp
Val
345

Pro

Val

250
Gln Cys

His Gly

Gly Lys

Asp Asp
315
Ala Phe
330
Ser Ser

Ser Glu

Asp Ala

atggatgtcg
tcaaggctcg
tctagcaagt
ctggatgcca
accgcttaca
gcaaattttg
ccaattgtag
aacgttgcga
cagctggtag
cctgtaggaa
caacagggca
gaggttttta
cacaaatttt
gcacaatgtg
aaggttttag
cttgaatctc
ctgtcagatg
gtatcatcta
atgaaatttc
aataacagga
taattattga

Val Gln Asp

270

Arg Lys Val
285

Ala Vval

300

Val

Glu

Leu Pro

Lys Val Leu

Arg Pro Lys

350

Val Met Lys
365

Ser

380

agtcaaatca
gtatctattc
atagtaggaa
tgaaatcttc
gttcctggat
ctaaaaacaa
atgacccgga
agtatttccc
gactaacaga
aagcttcaat
aggaggtgaa
gaacccttgt
gtgcctctgt
ttcaggatat
aggtccgtcc
tagggctaag
aggatgcgtt
gacccaaada
ttaactcctt
ggactatctg
tattacataa

255
Ile Leu

Leu Glu

Phe Leu

Ile Tyr
320
Arg Glu
335
Glu Thr

Phe Leu

ttcttctect
taatctgttg
aaagccaggg
atcaccccct
gttcaagcat
gaagatagca
taatgcgttt
aacggcgatt
actatattat
gtccaatgat
tctgttccag
cgagaatact
gcatttccga
tctagataag
aatgattgac
taacagagac
caaggtgctc
aaccagtgca
ggtgacatgg
atgacatgca
taaagaggct

Met Asp Val Glu Ser Asn His Ser Ser Pro Val Leu Ala Asp Pro Ala

1

5

10

15

Ser Ile Asn Ser Ser Arg Leu Gly Ile Tyr Ser Asn Leu Leu Pro Tyr

20

25

30

Ser Pro Pro Gly Gly Ser Leu Ser Ser Ser Lys Tyr Ser Arg Lys Lys

35

40

Page 27

45

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

1020
1080
1140
1200
1260
1271



Pro Gly
50

Ser

Lys

Lys Ser

65

Thr Ala Tyr

Phe Glu Glu

Leu Asp Tyr

115

Ala Phe Met
130

Tyr Phe Pro

145

Gln

Leu Val

Asp Ile Leu
Ser
195

Pro

Asn Tyr

Phe Gln
210
Thr Leu
225
His

Val

Lys Phe

Trp Gln Pro

Arg Leu Arg

275

Ile Asp Trp
290

Gly Leu

305

Leu

Ser

Ser Asp

Tyr Gly Ile

Ser Leu Lys

355

Thr Trp Lys
370

Thr Ile

385

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

39
1307
DNA

<400> 39

ggtttttttt
acaaactctg
acggccgcgce
cttttaaaga
agaacctctt
tggattcttc
ggaaagcaaa
ccagatagag

Leu Asp

Ser Pro
Ser
85

Ala

Ser

Ile
100
Asp Gly

Ser Asp

Thr Ala

Glu
Pro
70

Trp
Asn
Thr

Asp

Ile

PF58635.ST25.txt

Val
55
Arg Lys

Met Phe

Phe Ala

Ser
120
Arg

Leu

Met
135

Ile Ser

150

Leu
165
Pro

Gly

Gly
180
Glu Ser

Ala Arg

Glu Asn

Thr

Val

Thr

Glu

Thr

Glu Leu

Gly Lys

Thr Asp
200
Phe Ile
215

Lys Gly

230

Ala
245
Ala

Cys

Ile
260
Arg Thr

Asn Lys

Asn Arg

Ser
Gln
His
Gly

Asp

Val His

Cys Val

Gly Arg
280
Lys Ala
295

Asp Val

310

Glu Asp
325
Leu Val
340
Asp Pro

Lys Val

tttttttttg
gaatcaactt
agaagcctcc
atcttgaaat
ctcctactca
accacccatc
tagttatgtt
ctttcatgtc

Ala

Ser

Ile

Glu

Phe Lys

Ser Arg

Glu Val
360
Glu Gly

375

Populus trichocarpa

tagaggaaag
ggcaatcaca
ggcggctect
cagtggagga
tgtcaagtcc
agcactggag
cttggactat
caagaaggtt

Lys
Lys
Lys
105
Pro
Ser
Gly
Tyr
Ala
185
Gln
Pro
Ile
Phe
Gln
265
Lys
Val
Leu
Val
Pro
345

Met

Gly

Cys Ser Ser Gly

Phe
75
Pro

Leu

His
90
Asn Lys

Ile Val

Ile Val
Ser
155
Ala

Arg

Tyr
170
Ser Met

Gln Gly

Met Ile

Glu Gly
235
Arg Asn
250
Asp Ile

Val Leu

Glu Phe

Ile
315
Arg

Ser

Leu
330
Lys Glu

Lys Phe

Cys Ile

atgacaaacc
gtgcatgtaa
ggtggttaca
gcaagattta
acaccttctg
atgtttgagc
gatggcacac
gatgagagca
Page 28

Trp Leu
60

Lys

Asp

Asp Gly

Ser Ala Leu

Ile Ala
110

Pro

Lys
Asp Asp
125

Lys Asn Val

140
Arg

Asp Lys

Gly Ser His

Ser Asn Asp
190
Glu Vval
205

Glu

Lys

Asp Val

220

Ala Lys Val

Val Asp Glu

Leu Asp Lys

270
Glu Val Arg
285
Leu

Leu Glu

300
Tyr

Ile Gly

Glu Gly Asn

Thr Ala
350

Ser

Ser

Asn
365
Asn

Leu
Leu Asn
380

aaaatgtggt
caaattcctc
tctctattte
atgcttgggt
ctaatgacga
agataattga
tttctecctat
acagtgagaa

Ala Met

Ser Asp

Asn Ser
95
Met Phe

Asp Asn

Ala Lys

Val Tyr
160
Gly Met
175
His Pro

Asn Leu

Phe Arg

Glu Asn
240
Glu Asn
255
Tyr Pro

Pro Met

Ser Leu

Asp Asp
320
Arg Gly
335
Val Tyr

Leu Val

Arg Arg

agtggctgat
tatcttcacc
cagaaagaaa
taattccatg
ccaaagctca
tgcctccaaa
cgttgatgac
agcttgcgag

60
120
180
240
300
360
420
480



attttttcct
ggaagccatg
gaaggtgttg
gaactggtag
ctctctgtgce
aagtcagtgt
atccgccecta
ggattcgcca
gatgcattta
cccaaggaca
tacatgcata
ctttcaaggg
atatacccac
tcttgttcag

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

40
398
PRT

<400>
Met
1

Leu

40
Thr Asn

Ala Ile

Ala Gln Lys
35

Lys Lys Leu
50

Ala Trp

65

Thr

Val

Pro Ser

Ser Ala Leu

Gln Ile Val

115

Asp Asp Pro
130

Ser Glu

145

Met

Lys

Gln Arg

Ile Lys Gly

Val Val Phe

195

Tyr Lys Glu
210

Glu Asn

225

Lys

Asn

Lys Trp

Tyr Pro Lys

Thr Ile
275
Gly

Pro

Leu
290

Ser

actgcaatag
gcatggacat
tttttcaagc
agaaaactaa
actatcgctg
tgaaggagta
ccattaaatg
attgtactga
aggtgctgag
ctagtgcatc
attgctgtca
cagtcaaggg
cccttcaaga
gttaaaaaaa

Gln Asn

Thr
20
Pro

Val
Pro

Leu Lys

Asn Ser

Ala Asn
85

Glu Met
100
Met Phe

Asp Arg

Ala Cys

Val Val
His
Ala
Asn
Met
70

Asp
Phe
Leu

Ala

Glu

PF58635.ST25.txt

tgagtgggag
caaaggacca
tggcagtgag
aacaactcca
cgttgatgag
cccaaagctt
ggacaaagga
tgtttttect
agagagagga
ttattcccta
tggatttttt
tttaagatgg
aatgtaatta
tatgaacaag

Populus trichocarpa

Val

Val Thr

Ala Pro
40
Leu Glu
55
Arg Thr

Asp Gln

Glu Gln

Asp Tyr
120
Phe Met
135

Ile Phe

150

Gln Ala
165
Pro Ala
180
Gln Ala

Leu Val

Lys Phe

Glu
Lys
Gly
Glu

Cys

Leu Tyr

Gly Ser
Glu
200
Thr

Ser

Lys
215

Leu Ser

230

Ser Gly
245
Leu Arg
260
Lys Trp

Phe Ala

Leu
Leu
Asp

Asn

Ala Gln

Thr Gln

Lys Gly
280
Cys Thr
295

atgcagagac
gccaaaggca
tttcttccaa
ggggccaagg
aagaaatgga
cgacttactc
aaggctcttg
gtttacattg
caaggttttg
caagaaccca
gcaacgtttg
agtaggaaaa

agggtgggat
aaaataggaa

Ala Asp Thr

10
Asn Ser Ser
25
Gly

Gly Tyr

Ile Ser Gly
Pro
75

Trp

Ser Ser
Ser
90
Ile

Ser

Ile
105
Asp

Asp

Gly Thr

Ser Lys Lys

Ser Tyr Cys
155
Ala Gly
170

Tyr

Tyr

Lys
185
Phe

Lys

Leu Pro

Lys Thr Thr

Val His Tyr

235

Val Val Lys
250

Gly Arg

265

Lys

Lys

Ala Leu

Asp Val Phe

Page 29

aagcagaact
gcaaatacaa
tgatagatga
tggaaaataa
gtggactggc
aaggaagaaa
aatttttgtt
gagatgatag
gtatcttggt
cccaggcaag
gtgcagtgga
tcgaaacagt
cgatgttaga
gggaaaa

Asn Ser Gly
Thr
30

Ile

Ile Phe

Ile Ser
45
Gly Ala
60
Thr

Arg

His Val

Ile Leu His

Ala Ser Lys
110
Ser Pro
125

Asp

Leu

Val
140
Asn

Glu

Ser Glu

Ser His Gly
Ser
190

Asp

Lys Gly

Met Ile
205
Pro Gly Ala
220
Arg

Cys Val

Ser Val Leu

Val Glu
270

Leu

Leu
Glu Phe
285
Pro Val

300

Tyr

gtactatgct
gaaaggcagt
ggtttacaaa
caaattctgt
tcaagtagtt
ggttttagaa
agagtctctt
aacagacgag
ctctaaattc
tagtatccaa
aacggctagc
atatatatat
ccacgtaatt

Ile
15
Thr

Asn
Ala

Ser Arg

Phe Asn

Ser
80
Pro

Lys

His
95
Gly Lys

Ile Val

Ser Asn

Glu
160
Asp

Trp

Met
175
Glu Gly

Glu Val

Lys Val
Glu
240
Glu

Asp

Lys
255
Ile Arg

Leu Glu

Ile Gly

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1307



PF58635.ST25.txt

Leu
Lys

Ser

Arg
Asp
Ile

Ala

Glu
Thr
Gln

350
Val

Arg
Ser
335
Tyr

Glu

Gly
320
Ala
Met

Thr

Gly

365
Trp Ser
380

Gln

Arg

Glu Met

aatcaaatca
gcgggtacca
atctattact
gttggctgga
accatgagct
catctgcgcet
tatttctgga
tgtctgctga
tcagtggaag
cgggtagtca
gaaattgtat
gagaattttt
ttaaaggggc
atcaagataa
gcctgcgatt
aggggaaagc
tgccgattta
ggaactgtgg
ctctcagaga
cgagtgcttt
gacaacatga

Leu Thr Asp

His Leu

Lys Ile

taatgctcct
ccatggtttg
atctattcct
tgccatgaaa
ttccgcacct
tgcatctttc
ttatgatggt
tatgcgttcce
aagccgtgac
tggtatggat
caagtctacg
acctatgatt
aacagttgag
ctggaaatca
gactcatggg
tcttgaattt
tgttggagat
ttatggcatt
cccagcagag
ataaatgtta
aaggcatttt

Ser Ala
15

Met Leu

Asp Asp Arg Thr Asp Glu Asp Ala Phe Lys Val
305 310 315
Gln Gly Phe Gly Ile Leu Val Ser Lys Phe Pro
325 330
Ser Tyr Ser Leu Gln Glu Pro Thr Gln Ala Ser
340 345
His Asn Cys Cys His Gly Phe Phe Ala Thr Phe
355 360
Ala Ser Leu Ser Arg Ala Val Lys Gly Leu Arg
370 375
Glu Thr Val Tyr Ile Tyr Ile Tyr Pro Pro Leu
385 390 395
<210> 41
<211> 1274
<212> DNA
<213> Populus trichocarpa
<400> 41
ataaaaaata ctcttacgaa tctgaatccg atggacctca
gtgctcactg attctgctcc cctaagcaag tcaaggctac
atgctgccgt actcaccctc aggtgcacct ttctcgtcaa
aggaggaaaa ctggagtgct tgatgatgtt cgctcctgtg
tcatcatctc ctactcataa gaagtttgcc aaggatatta
gatccagaag ttgcctatcg cacctggctg cttaaatatc
gagcaaattg caaactttgc aaaaggcaag agaatcgcct
actctttcac caattgttga aaatcctgac aatgccttca
attgtaaagg aagtggcaaa atatttccca acagcaataa
aaggtgtatg agtttgtagg gcttacagaa ctctactatg
atcatgggcc ctgtcaggca atctgtatct gacgaccacc
gacaagcagg gcaacgaadt taacttattc cagcctgcaa
gacgaggttt atagttccct tgtcaggatt accgaagata
aacaataaat tctgtgtctc tgtacattac cgtaacgttg
gttggggagc gtgtccagga tgtcataaag aagtatcctc
aggaaggttt tagaaatccg tcccgcgatc aattgggaca
ctacttgaat cactagatct cagcaattgt gatgatgtgc
gaccggacag atgaagatgc atttaaggtt ttgagagaga
tttgtatcaa aatcaccgaa ggaaagcaat gcgtattact
gtcatggagt ttctcaagtc cctggtgaca tggaagaaat
caaggaatta cataaagagg agaatactat aacatacaca
atattcttaa gttc
<210> 42
<211> 387
<212> PRT
<213> Populus trichocarpa
<400> 42
Met Asp Leu Lys Ser Asn His Asn Ala Pro Val
1 5 10
Pro Leu Ser Lys Ser Arg Leu Arg Gly Tyr His
20 25
Pro Tyr Ser Pro Ser Gly Ala Pro Phe Ser Ser
35 40
Ile Pro Arg Arg Lys Thr Gly Val Leu Asp Asp
50 55
Trp Leu Asp Ala Met Lys Ser Ser Ser Pro Thr
65 70 75
Lys Asp Ile Asn His Glu Leu Ser Ala Pro Asp

Page 30

Asn
Val
60

His

Pro

Gly
Leu
45

Arg
Lys

Glu

30
Leu

Ser
Lys

Val

Leu
Cys
Phe

Ala

Ser
Gly
Ala

80
Tyr

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

1020
1080
1140
1200
1260
1274



Arg Thr Trp

Ile Ala Asn

115

Asp Gly Thr
130

Ser Ala

145

Thr

Asp

Ala Ile

Gly Leu Thr
Val
195

Asp

Gly Pro
Thr
210
Phe

Ser

Glu
225
Thr

Leu

Glu Asp

Ser Val His

Glu Val
275

Arg

Arg
His Gly
290
Gly Lys
305
Asp

Ala

Asp Val

Ala Phe Lys
Ser
355

Val

Ser Lys

Ala Glu
370
Ala

Ser Leu

385

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

43
1271
DNA

<400> 43

tatcttacga
gtgctcactg
ccatgctcac
aagaaaactg
tcatctcctce
ccggaagctg
caaattgcaa
ctatcgccga
gtaaagaaag
gtatacgagt
gtgggccctg
atgcagggaa
gaggttttta

85
Leu Leu
100
Phe Ala

Leu Ser

Met Arg

Lys
Lys
Pro

Ser

PF58635.ST25.txt

Tyr
Gly Lys
120
Ile Val
135

Ile Val

150

Ile Ser
165
Glu Leu
180
Arg Gln

Lys Gln

Pro Met

Gly
Tyr
Ser
Gly

Ile

Arg Ser

Tyr Ala

Val Ser
200
Asn Glu
215

Asp Glu

230

Ile Lys

245
Tyr Arg
260
Gln Asp

Lys Val

Leu Glu

Gly
Asn
Val
Leu

Phe

Ala Thr

Val Asp

Ile Lys
280
Glu Ile
295

Leu Leu

310

Pro
325
Leu

Leu

Val
340
Pro Lys

Met Glu

atctggatca
attctgcacc
cctcaggcgg
gagttcttga
ctcacaagaa
cctaccgcac
actttgcaaa
ttgtagaaaa
tggcaaaata
ttgtaggact
ttaggcactc
atgaagttaa
gctcccttct

Ile
Arg
Glu

Phe

Tyr Val

Glu Arg

Asn
360
Lys

Ser

Leu
375

Populus trichocarpa

tctggatccg
cctaggcaag
tgcagctttt
tgatgttcgce
gtttaacaag
ttggcttctt
aggcaagaga
tcccgacaat
tttccccaca
cacagaactc
cacatctgat
tttattccag
caagagtacc

Pro Ser
105
Arg
Glu
Lys
Arg
Gly
185
Asp
Val
Val
Val
Gln
265
Lys
Arg
Glu
Gly
Asn
345

Ala

Ser

90
Ala Leu

Ile Ala

Asn Pro

Glu Val
155
Asp Lys
170
Ser His

Asp His

Asn Leu

Ser
235
Asn

Tyr

Glu
250
Asp Asn

Tyr Pro

Pro Ala

Leu
315
Asp

Ser

Asp
330
Cys Gly

Tyr Tyr

Leu Val

atggacctca
tcaagactag
tcgeccgaatce
tccattggtt
gatattaaca
aaatatccat
atcgccttgt
gccctcatgt
gcaataatta
tattatgcgg
gatcacccaa
ccagctagag
gaagaaatta
Page 31

Phe
110
Leu

Ala Ser

Phe
125
Asn

Leu

Asp Ala

140

Ala Lys Tyr

Val Tyr Glu

Gly Met Asp
190
Asn Cys
205

Gln

Arg

Phe
220
Ser

Pro

Leu Val

Asn Lys Phe
Ser
270

Arg

Trp Lys

Leu
285
Asn

Arg

Ile
300
Asp

Trp

Leu Ser

Arg Thr Asp
Ile
350

Arg

Tyr Gly

Leu
365
Trp

Ser

Thr
380

Lys

aatcaaatca
gtgggcatca
tatggttatc
ggctggacgc
tggagctttc
ctgctcttgce
tcctggatta
ctgatgttat
gtggaagaag
gtagccatgg
attgtatcga
aatttttacc
aaggtgcaac

95
Glu Gln

Asp Tyr

Phe Met

Phe Pro
160
Phe Val
175
Ile Met

Ile Lys

Ala Arg
Ile
240
Val

Arg

Cys
255
Val Gly

Leu Thr

Asp Lys

Asn Cys
320
Glu Asp
335
Phe Val

Asp Pro

Lys Ser

cagtgctcct
tggtttgttc
tattcctaag
aatgaaatca
ctcgcecctgat
atcttttgag
tgatggtact
gcgttctget
ccgtgacaag
aatggatatt
gtctacggac
tatgatcgac
agttgagaac

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



aataaattct
tgggagtgtg
aaggttttag
cttgaatcac
cggacagatg
gtatcaaaat
atggagtttc
ggaatacaca
tgttttttte

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

44
386
PRT

<400>
Met Asp
1
Pro

44
Leu

Leu Gly

Ser
35
Lys

Ser Pro

Pro Lys

50
Leu Asp Ala
65
Asp

Ile Asn

Thr Trp Leu

Ala Phe
115

Leu

Asn

Thr
130
Val

Gly

Asp Met

145

Ala Ile Ile

Leu Thr Glu

Pro Val Arg

195

Thr Asp Met
210

Phe Leu

225

Glu

Pro

Glu Ile

Val His Tyr

Val Glu
275
Lys

Cys

Gly Arg

290

Lys Ala Leu

305

Asp Val Leu

Phe Lys Ile

gtgtctctgt
tcgaagatgt
aaattcgtcc
taggtctcag
aagatgcatt
cacccaagga
tcaagtccct
aggaagagga
t

Lys Ser

Lys Ser
20
Gly Gly

Lys Thr

Met Lys
Glu
85

Lys

Met

Leu
100
Ala Lys

Ser Pro

Arg Ser

Asn
Arg
Ala
Gly
Ser
70

Leu
Tyr
Gly

Ile

Ala

PF58635.ST25.txt

acattaccga
cattaagaag
cacgatcaat
caattgtgat
taagattttg
aagcaatgca
tgtgatgtgg
gaatactcta

Populus trichocarpa

His Ser

Leu Gly

Ala Phe
40
Val Leu
55
Ser Ser

Ser Ser

Pro Ser

Lys Arg
120
Val Glu
135

Val Lys

150

Ser Gly
165
Leu Tyr
180
His Ser

Gln Gly

Met Ile

Arg
Tyr
Thr
Asn

Asp

Ser Arg

Ala Gly

Ser Asp
200
Glu Val
215

Glu Val

230

Lys Gly
245
Arg Asn
260
Asp Val

Val Leu

Val Phe

Ala

Val

Ile

Glu

Leu

Thr Val

Asp Glu

Lys Lys
280
Ile Arg
295

Leu Glu

310

Ile
325
Arg

Pro

Leu

Tyr

Glu

Val Gly

Arg Asn

aatgttgatg
taccctcgece
tgggacaagg
gatgtgctcc
agagagagga
tattactctc
aagaagtcga
atatacacat

Ala Pro Val

10
Gly His His
25
Ser

Pro Asn

Asp Asp Val
His
75
Pro

Pro Pro

Pro Asp
90
Ala Leu
105

Ile

Ala

Ala Leu

Asn Pro Asp

Val Ala
155
Val

Lys
Asp Lys
170
Ser His
185

Asp

Gly

His Pro

Asn Leu Phe

Phe Ser
235

Asn

Ser
Glu Asn
250
Asp Lys
265

Tyr

Trp

Pro Arg

Pro Thr Ile

Ser Leu Gly

315

Asp Asp Arg
330

Cys Gly Tyr

Page 32

aagataaatg
tgcgattgac
ggaaagctct
ctatttatgt
actgtggtta
tcagggaccc
gtgctcaata
acaacatgaa

Leu Thr Asp
Phe
30

Leu

Gly Leu

Leu Trp
45
Ser

Arg Ile

Lys Lys Phe

Glu Ala Ala

Phe Glu
110

Asp

Ser

Phe Leu

125
Asn Ala Leu
140
Lys

Tyr Phe

Tyr Glu Phe

Met Ile
190
Ile

Asp
Asn Cys
205
Gln Pro
220

Leu

Ala

Leu Lys

Lys Phe Cys

Ala Val
270
Leu

Lys
Leu Arg
285
Asn Trp
300

Leu

Asp

Ser Asn

Thr Asp Glu

Gly Ile Leu

gaaagcagtt
ttttgggagyg
tgtgtttcta
tggagatgac
tgggattctg
atccgaggtce
aatgctacaa
agactttata

Ser Ala
15
Pro Cys

Ser Ile

Gly Trp

Asn Lys
80
Tyr Arg
95
Gln Ile

Tyr Asp

Met Ser

Thr
160
Gly

Pro

Val
175
Val Gly

Glu Ser

Arg Glu

Thr
240
Ser

Ser

Val
255
Trp Glu

Thr Phe

Lys Gly

Cys Asp
320
Asp Ala
335

Val Ser

840
900
960
1020
1080
1140
1200
1260
1271



Lys
355

Glu
370

Ala Gln

385

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

45
1768
DNA
Oryz

<400> 45

agcactccat
agtctttcat
gcttttccta
aagttctcag
ctgaagaagt
taaagcgatc
tgagcaatag
gcctgcectte
tgaacgttgg
ccatgaaatc
ctgaagaaga
ccttcaagca
acggcacact
gagctgctgt
gcaataaggt
tggacataat
atctcttcca
tgcaagttgt
tacattatcg
tgctggaggce
cggtgatcga
atgactctga
tcaaggtact
aaactgaagc
tggtgagatg
aatactactc
ctgtagatag
gttattgtat
gtctcttgcc
acgaaattaa

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

46
371
PRT
Oryz

<400>
Met Asp
1

Ser Gln

46
Leu
Gln

Val Met Pro

35

Arg Leu Lys

50

340

a sativa

cttcctccat
taagtaaaac
tgaagcaatc
gtatttctct
ggtttttcat
gatcatactt
Cctcacctgtc
aaatctgatg
tgtcagtagg
ctcgtcacct
agaccctgct
aattgtagcc
gtcgcctatt
gagaaatgtt
gtttgaattt
ggcaccttca
acctgcacac
cagtggaatt
caacgttgca
ttttectegt
ctgggacaag
aaatgtgatc
tcgacagcga
cttctactcg
gaagaagcac
cggcagaaat
atgtaataac
tgttcatgtt
attgtaagtt
aaccttcatt

a sativa

Ser Asn

Leu Leu
20
Gly Gly

Ile Glu

Ser Ser
Gly Gly
Tyr Ser

Glu Val

PF58635.ST25.txt

360

375

ctgcgtattt
tttctgaaca
cacatctctg
gttgatgaac
cgacaagaca
ctttcttgat
atcaccgatc
cagttttcag
ctcaaaatcg
cgcaggaggc
tacagcgcectt
agtgcacaag
gtggatgatc
gcgaagtact
gtaaaactga
gcaaatcatg
gactttctgc
gaaggtgcaa
gagaaggatt
ctcaaagtaa
ggaaaggctg
cccatctaca
aattgcggtt
ctgagagatc
tcagtgtgaa
aactgtagtt
tctctagata
ctccaccgcet
gtaagcaaga
tttcgtgt

Leu

Ser
40

55

345

tccaacacat
tttgaagtgc
atatagatgt
tgcctccaca
gttggctaaa
ctcatcatcc
cggtggcgat
tcatgcccgg
aggaagtcct
tgaatgtagc
ggatggcaaa
ggaagaagat
ctgacaaagc
tcececactge
aggagcttta
agcacagtgc
caatgatcga
ctgttgagaa
ggaaactggt
ccaatggacg
tggagtttct
ttggagacga
atggaatact
catctgaagt
aaaaagaaga
tccgaggcga
tgtggttcca
gagaaaaatt
aggccctctt

Pro Val Ile Thr

10
Pro Ser Asn

25

Ser Gly Met

Leu Val Asn Gly

Page 33

350
365

380

ctctcttgca
aacggagctg
gtactcgttc
cctgcagtga
ttcagcagtg
taaattttcc
cagccagcag
tggctactcc
tgtcaatgga
atttggcgag
atgtccttct
tgctgtgttt
agtgatgtct
aattgtcagc
ttatgctgga
tgaaaagagc
tgaggttacc
caacaaattc
cgcacggctc
aatggtttta
gctccagtca
cagaactgac
agtttcacag
gatggagttc
cagtctgagc
caattttgaa
attcattctt
aatcagtgat
cttagtatcc

Asp Pro Val
Gln

30

Leu Met

Val
45
Leu

Asn

Leu
60

Asp

Gly Val

Ser Pro Lys Glu Ser Asn Ala Tyr Tyr Ser Leu Arg Asp Pro Ser

Val Met Glu Phe Leu Lys Ser Leu Val Met Trp Lys Lys Ser Ser

gttcgtttca
gcgttttatg
tgaacatgac
caagaagaca
cactcgtcct
caaatggatt
ttgttgggcyg
agctctggca
ctgcttgatg
gacaattcat
gctttggett
ctagactatg
cccgtgatga
ggaaggtccc
agccatggta
aaacaggcca
aagtccctct
tgcgtttcectg
gtaaacgaag
gaggttcgtc
ctcgggctaa
gaagacgctt
gttcccaagg
Cctcaatttct
aggttttact
gcattggacyg
attgatcgat
ggttgatccg
atgctgatga

Ala
15
Phe

Ile

Ser

Ser

Ala Met

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1768



Lys
65
Asn

Ser

Ser

Pro

Ser

Ser

Ser

Ser

Glu

Ala

Pro

Glu
85
Leu

Arg
70
Glu

Ala

Arg
Asp

Ser

PF58635.ST25.txt

Arg Leu Asn Val
75

Pro Ala Tyr Ser

90
Gln

Phe Ile

Ala

Ala

Val

Phe
Trp

Ala

Gly Glu Asp
80
Met Ala Lys
95
Ala

Ser Gln

Cys

Gly Lys Lys

115

Ile Val Asp
130

Ala Val

145

Arg

Arg

Ser Arg

Tyr Ala Gly

Glu Ser
195
Phe

His
His Asp
210
Val Val
225

Val

Ser

Ser Val

Ala Arg Leu

Thr Asn Gly

275

Lys Gly Lys
290

Ser Glu Asn

305

Asp

Ala Phe

Val Ser Gln
Glu
355

Val

Pro Ser

Ser
370

His

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

47
1423
DNA
Oryz

<400> 47

ctctcaaact
tceccecttgagg
acgaaccagg
ggaccggccg
cagacgtacc
tgggccgacy
gacgagttca
gccgccaagt
cccatcgtceg
gaagtcgcca
aacttcgtcg
ccaagctcca

100
Ile Ala

Asp Pro

Asn Val

Val
Asp

Ala

Phe Leu
120
Lys Ala
135

Lys Tyr

150

Asn Lys
165
Ser His
180

Ala Glu

Leu Pro

Gly Ile

Val
Gly
Lys
Met

Glu

Phe Glu

Met Asp

Ser Lys
200
Ile Asp
215

Gly Ala

230

His Tyr
245
Val Asn
260
Arg Met

Ala Val

Val Ile

Arg
Glu
Val
Glu

Pro

Asn Val

Val Leu

Glu
280
Leu

Leu

Phe
295

Ile Tyr

310

Val
325
Pro

Lys

Val
340

Val Met

a sativa

ctcggagaag
ctgttcgtct
acgtggtggt
gcceggeggg
tcgacctecge
ccatgcgcgce
ccgcctgggt
ccagggggaa
ccgaccccga
agaccttccc
gcctctcecga
acccggagtce

Leu
Lys

Glu

Arg Gln

Glu Thr

Phe Leu
360

cgagcacaca
cgacgagtgc
ttctgagatg
cggcctcectte
cgcggeggeg
ctcctceccece
gaggaagcac
gaagatcgta
cacggcctac
gacggcgatc
cctctactac
tgceccectttge

Lys
105
Asp

Tyr Asp

Val Met Ser
Thr
155

Lys

Phe Pro

Phe Val
170
Ile Met
185

Gln

Ala

Ala Asn

Glu Val Thr

Thr Val Glu

235

Ala Glu Lys
250

Glu Ala

265

Val

Phe

Arg Pro

Leu Gln Ser

Ile Gly Asp
315
Asn Cys
330

Ala

Arg

Glu
345
Asn

Phe

Phe Leu

cactcactcc
ttggctttgt
ggcatcgcgyg
gcgtgccgceca
gtggcggege
acccgctcegt
ccgtcggcgce
atgttcatgg
atgagcgacg
gtcagcggge
gccggcagcece
cagccagcaa
Page 34

110
Thr Leu
125

Val

Gly
Pro Met
140
Ala

Ile Val

Leu Lys Glu
Ala
190

Gln

Pro Ser

Phe
205
Ser

Leu
Lys Leu
220
Asn

Asn Lys

Asp Trp Lys
Leu
270

Asp

Pro Arg

Val Ile
285
Leu Gly Leu
300
Asp

Arg Thr

Gly Tyr Gly
Leu
350

Trp

Tyr Ser

Val Arg
365

ctgtctcctce
gtttgtggtg
caggcgcggce
gcgceggecge
gctccgcgag
cccgctcecege
ttagcaagtt
actacgacgg
cgatgagggce
ggtgccgcga
atggcatgga
gcgagttcct

Ser Pro

Arg Ala

Ser Gly
160
Leu Tyr
175
Asn His

Pro Ala

Leu Gln

Phe Cys
240
Leu Val
255
Lys Val

Trp Asp

Asn Asp

Glu
320
Leu

Asp

Ile
335
Arg Asp

Lys Lys

ctcctcectcece
tgtgatcatg
gctgccggga
gtcgatgagg
ctgcaccagc
ctccgacgtce
cgaggagatc
cacgctctct
ggcggtgege
caaggttcgc
catcaaggga
ccccatgatce

60
120
180
240
300
360
420
480
540
600
660
720



gacgaggtgt
aacaacaagt
ttgggggagce
aggaaggttt
ttgcttgaat
gaccgcaccg
ctagtctcca
gtgatggagt
atgattcgtc
gatggtcaat
ttttccgatg
gttcgattcc

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

48
367
PRT
Oryz

<400> 48
Met Thr Asn
1
Ala Ala Leu
Ser
35

Ala

Cys Arg

Ala Ala
50
Ala Met
65

Val

Arg

Asp Glu

Lys Phe Glu

Phe Met Asp

115
Tyr

Thr Ala

130
Lys Thr Phe
145
Arg

Asn Phe

Met Asp Ile

Ala Ser
195

Lys

Pro
Val Glu
210
Phe Cys
225

Ala

Leu

Leu Gly

Lys Leu Thr

Trp Asp Lys

275

Ala Asn Cys
290

Asp Glu

305

Asp

acaagacgct
tctgecctgte
aggtcaaggc
tggagatcag
cgctgggatt
acgaggacgc
agtgccccaa
tcttgctcag
cgagagtgta
catgcgaaca
atttctgtgg
gtccecctgtg

a sativa

Gln Asp
5
Pro Gly
20
Ala Ala

Val Ala

Ala Ser

Phe Thr
85

Glu Ile
100
Tyr Asp

Met Ser

Pro Thr

Val
Gly
Ala
Ala
Ser
70

Ala
Ala
Gly

Asp

Ala

PF58635.ST25.txt

ggtggaaaag
cgtccacttc
cgtgatcaag
gccgagcecatt
cgccaactgc
cttcaaggtg
ggacaccaac
gctggtggag
gcggcgacac
tgcgaacata
ttggcctcetg
ccgccgagga

Val Val

Pro Ala

Met
40
Ser

Ser

Arg
55
Pro Thr

Trp Val

Ala Lys

Thr Leu
120
Ala Met
135

Ile Val

150

Val Gly
165
Lys Gly
180
Glu Phe

Thr Lys

Ser Val

Leu

Pro

Leu

Ser

His

Ser Asp

Ser Ser

Met
200
Pro

Pro

Thr
215

Phe Arg

230

Glu Gln
245
Gln Gly
260
Gly Lys

Gly Asp

Ala Phe

Val
Arg
Ala
Val

Lys

Lys Ala

Lys Val
Glu
280
Pro

Leu

Met
295

Val Leu

310

acgaaatcta
agatgtgtag
gaatacccaa
gagtgggaca
ggcgacgtca
ttgagaaaga
gcctcctact
tggaagcgga
ggtgtagagg
ccccaccaac
cgacggactc
aaaggagacc

Glu
10
Pro

Ser Met

Gly Ala
25
Arg

Gln Thr

Ala Ser Cys
Ser
75

His

Arg Ser

Arg Lys
90
Ser Arg
105

Ser

Gly

Pro Ile

Arg Ala Ala

Ser Gly Arg

155

Leu Tyr Tyr

170

Asn Pro Glu

185

Ile Asp Glu

Gly Ala Lys

Cys Val Asp

235
Lys

Val Ile

250
Leu Glu Ile
265

Phe Leu Leu

Val Tyr Ile

Arg Lys Arg
315

Page 35

cacctggagc
atgaaaagag
agttgaagct
agggcaaggc
tgccggtgta
gaggtcaggg
ctctccagga
agtcgtcgtce
ccgtaagaaa
accacgtact
gtggtggtta
acc

Gly Ile Ala
Leu
30

Asp

Gly Gly

Leu
45
Ser

Tyr

Thr
60
Arg

Trp

Ser Ala

Pro Ser Ala
Ile
110

Asp

Lys Lys

Val Ala
125
Val Arg
140

Cys

Glu

Arg Asp

Ala Gly Ser

Ala Leu
190

Lys

Ser
Val Tyr
205
Val Glu
220

Glu

Asn

Lys Arg

Glu Tyr Pro
Ser
270

Leu

Arg Pro

Glu Ser
285
Gly Asp
300

Gly

Asp

Gln Gly

caaggtggag
atggaatgct
tacccaagga
tctggagttc
catcggtgac
cctgggaatc
cccaacagag
gtcgtcgttg
ctgaaactaa
acccccattt
cacgctagct

Ala
15
Phe

Gly
Ala

Leu Ala

Ala Asp

Ser Asp
80
Leu Ser
95
Val Met

Pro Asp

Val Ala
Val
160
Gly

Lys

His
175
Cys Gln

Thr Leu

Asn Lys

Asn
240
Leu

Trp

Lys
255
Ile Glu

Gly Phe

Arg Thr

Leu Gly

320

780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1423



Ile Leu Val
Gln Asp Pro

Lys Arg Lys
355

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

49
1511
DNA
Oryz

<400> 49

cacaaccaaa
ctcttcctca
ggtttggttt
gccgacgcgyg
gcgetggegg
ctgtcgccga
gtgcgcggcg
gtgttgagct
caagggccca
tgccagccgg
aaggtggagg
cacttccgcece
ctccggggcet
gccatcaagt
gccgceeggag
gacgaccgca
atcctggtgt
gaggtcaagg
ctgaccacag
agaaataatt
gccggtcact
gccatcttga
tctctattat
ttagcagttt
cgatccattt
ctttgcactg

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

50
310
PRT
Oryz

<400> 50
Met Thr Lys
1
Asp

Ala Glu

Phe Glu
35

Asp

Lys

Phe Leu

50

Arg Ala Val

65

Ala Arg Phe

Leu Ser Phe

Ser Lys
325

Thr Glu

340

Ser Ser

a sativa

tcaacaacca
tcctectect
gggccatgac
agcacgacga
cggcggcgaa
tcgtcgagga
tggcggegeyg
tcgtggggcet
ccaacgccgce
cgagggagtt
gggtgatccc
gcgtcgacga
acccgcgcect
gggacaaggg
acgtagaaga
ccgacgagga
cgaggttccc
acttccteccg
tgacactaat
aaggatcttg
tcatttcttc
ttgatcgatc
ccttaacctt
gttgtctgtc
ccacctaatt
t

a sativa

His Gly Al
5

His Asp Gl

20

Ala

Leu Al

Tyr Asp Gl

Met Thr

70
Thr Al
85

Gly

Pro

Val Le

Asp

PF58635.ST25.txt

Cys Pro Lys Asp Thr
Val Met Glu Phe Leu

Ser Ser Ser Leu Met

360

cgccattgcece
cctcttectg
gaagcacggc
gtggatggag
ggggaagcgg
cceccgaccgce
attcccaacg
ggaggagctc
cgcctccaag
cctgccgatg
gggggcgaag
gcgeeggtgg
ccgcctcacg
cgaggccctce
cgacggcgac
cgcgttccgg
caaggacacc
caagctcgtc
tggcttcctce
attagtcaat
ttecttetttt
gatctcacag
cctccagcetg
tgtctgtcac
tcagtttgta

a Val Val

u Trp Met

Ala Ala
40

Leu

a

Thr
55
Glu

y

Met

a Ile Val

u Glu Glu

Val

Ala

Arg

Asn
330

Leu
345

Ile

gttctctcct
ctgctctctc
gcggtggttyg
aagcacccgt
atcgtcgtcet
gccgtcatga
gcgatcgtca
tactacgcgg
ggaggagagg
atcggggagyg
gtggagaaca
ggcgccgteyg
cagggccgca
cgcttcectcece
gacgacgacg
gtgctccgag
tgcgcctect
acctgcgctg
ctcctccacg
tagcggttac
tttatgtgtt
gccacagtgt
atccaaggcc
tgaaacggga
ctgtaccgtt

Pro Val
10
Glu Lys

25

His

Lys Gly

Ser Pro Ile
Ala
75

Arg

Asp

Ser Gly
90
Leu Tyr Tyr

Page 36

Ala Ser Tyr
Val
350
Arg

Arg Leu

Arg Pro
365

cctttectte
gctctcgttg
tcceggtege
cggcattggg
tcctcgacta
cggacgagat
gcggccgcetg
gtagccacgg
aggaggagga
cgtacgcggce
acaagttctg
ccgaccaggt
aggtgctcga
tcteecgecect
cgttccccecat
cgagggggca
tctececteeg
ccgcatgacg
ggaaagagaa
taatccctgt
tctgttcttg
gacagctcga
ttgtaattag
cgaattaatc
taatttccat

Ala Ala Ala
Ala
30

Ile

Pro Ser

Lys Arg
45
Val Glu
60

Val

Asp

Arg Gly

Cys Arg Asp

Ala Gly Ser

Ser Leu
335
Glu Trp

Val

cacaacccat
gattcggttt
cgccgccgcece
gaagttcgag
cgacggcacg
gagggacgcc
cagagacaag
gatggacatc
gtcggtgctg
gctggtggag
cctctecegte
cagggcggtyg
ggtcaggccc
cggcttctcce
ctacatcggc
cggcgcecgge
cgaccccggce
tcaccttcac
agagagagag
attaatttta
ctctgcggct
tctgaaggtt
tcgtcaattt
cgaattaata
ctaaattcag

Ala
15
Leu

Ala
Gly

Val Val

Pro Asp

Val Ala
80
Lys Val
95

His Gly

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1511



Ile
115
Glu

Met Asp

Glu Glu
130
Met Ile
145

Ile

Gly

Pro Gly

Phe Arg Arg

Ala Val
195
Leu

Arg

Val
210
Arg

Lys

Leu Phe

225

Glu Asp Asp

Asp Arg Thr

Gly Ala Gly

275

Phe Ser Leu
290

Val Thr

305

Cys

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

51
1791
DNA
Oryz

<400> bl

atgacgaacc
tccggcecgeg
ctcggeggeyg
gctatcaggc
ccecgecgecyg
gcgctgggca
ctcgactacg
gacgagatga
gggcgctgcg
agccatggca
ttgcagccag
aagacgaaga
ttcagatgcg
cgggactacc
atcatgtggg
gaccgccgcg
aaggtgttga
actgacgcct
gtgttcgtga
aacgccgtca
ctagctggtc
catgtgatgc
acagctttcg
gtacatgaag
gaacaaagaa

100
Gln Gly

Glu Ser

Glu Ala

Pro
Val

Tyr

PF58635.ST25.txt

Thr Asn
120
Leu Cys
135

Ala Ala

150

Ala Lys
165
Val Asp
180
Leu Arg

Glu Val

Leu Leu

Val
Glu
Gly
Arg

Ser

Glu Asn

Arg Arg
Pro
200
Ala

Tyr

Pro
215

Ala Leu

230

Gly Asp
245
Asp Glu
260

Ile Leu

Arg Asp

Ala Ala

Asp
Asp
Val

Pro

Asp Asp

Ala Phe

Ser Arg
280
Gly Glu
295

Ala

310

a sativa

aggacgtggt
cgccgctcett
gcggcgegge
cgtgcgeccag
ccgcggtcecga
gcttcgagca
acggcaccct
gggcggecgt
tcgacaaggt
tggacatcaa
ctcgcgagtt
gcacgcctgg
tcgatgagaa
ccgagctcaa
acaagggcaa
acgtcctgcc
gaaagagagg
cgtactctct
cgatgctcct
actcgcatga
cagtacgatg
gtgctcgcca
attgcatctc
tatacgtgct
gtactggcga

gatgccggac
cgcgtgccegt
gtaccaggcc
ctgggtcgtc
cgccgagtac
ggtggccgcyg
ctcccccatce
gcgegacgtyg
gcagagcttc
gggccccagce
cctceeggtg
ggccagagtyg
gagatggaat
actcacccaa
ggcggtggag
ggtgtacatc
tcaagggttyg
ccaggaccca
gaccgtggtg
cttcgcagca
cccagccteg
tcttagatcg
catgtacgtg
aagtaggatc
gacggccgtc

105
Ala Ala Ala
Gln

Pro Ala

Val Glu
155
Phe

Leu

Asn Lys

170
Gly

Trp Ala

185
Arg

Leu Arg

Ile Lys Trp

Phe Ser
235

Pro

Gly
Ala Phe
250
Arg Val Leu
265
Phe

Pro Lys

Val Lys Asp

atcgcggcgyg
ggcgccgegg
gcggtggtgg
gaggccatgc
gacgcgtgga
gcggcgagceg
gtcgccgacc
gcggagcact
gtcggcctcce
tccaacgagg
atcaacaagg
gagaacaaca
ccgttggcag
ggaagaaagg
ttcttgctga
ggagacgacc
ggaattcttg
gcagagaagt
ttcacggcag
cacctcgccg
ggcttcgtgg
cctgcatgcec
cgceggtgge
gaatttgttc
ggcgccgecyg
Page 37

110

Ser Lys Gly

125

Arg Glu Phe

140
Lys

Val Glu

Cys Leu Ser

Val Ala Asp
190
Thr Gln
205

Lys

Leu

Asp
220
Ala

Gly

Ala Gly

Ile Tyr Ile

Arg Ala Arg
270
Thr Cys
285

Leu

Asp

Phe
300

Arg

ccgcggecat
ccgtgtcgge
cgcacgtggc
gcgcgtcgtce
cgcagaggaa
ggaagcgcgt
ccgacatggce
tccecggegge
cggagctcta
aagaagacac
cttacaaggc
agttctgcect
agcaagtgaa
tcctggagat
aatctctcgg
ggaccgacga
tctccaagtg
acaccaacgc
ctgtggcgtt
gcgtggactg
agctcctcgt
tgcctaatgt
agcgcggcga
cttatatggc
ccgccggaat

Gly Glu

Leu Pro

Val
160
His

Gly

Val
175
Gln Val

Gly Arg

Glu Ala

Val
240
Asp

Asp

Gly
255
Gly His

Ala Ser

Lys Leu

gccggggtcea
gtcctccatg
gccggtgeca
gccgacacgg
gcacccgtcg
cgtcgtgttce
cttcatgtcc
gatcgtgacc
ctacgccggce
caagatcctc
tttgatggag
ctccgtgcecac
ggccgtgcetce
ccggcecgteg
attcgacgac
agatgctttc
tgccaaggag
cggggcgcac
ggctcttgtc
ccgcatgggyg
gctggcgcta
cgcccteget
agtgaccaat
aagcaccggt
gtatcggatg

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

1020
1080
1140
1200
1260
1320
1380
1440
1500



gtgcccttgce
gccggagtag
gaggagatcg
atcatcgtca
tatatgacag

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

52
596
PRT
Oryz

<400> 52
Met Thr Asn
1

Met Pro Gly

Ala Ala Val

35
Gln Ala Ala
50
Cys Ala Ser
65
Pro

Ala Ala

Lys His Pro

Ser Gly Lys
115
Ile Val
130

Ala

Pro

Ala
145
Gly

Val

Arg Cys

Tyr Tyr Ala

Glu Glu Glu
195
Val Ile
210

Pro

Pro

Thr
225
Phe

Gly

Arg Cys

Lys Ala Val

Val Leu
275
Phe

Lys
Val Glu
290
Val Leu
305

Lys

Pro

Val Leu

Cys Ala Lys
Thr
355

Phe

Lys Tyr

Val Val

acgcggcaaa
actgccggcg
acggtggtca
gcgatgcgcc
tcttecectge

a sativa

Gln Asp
5
Ser Ser
20
Ser Ala

Val Val

Trp Val

Ala Ala
85

Ser Ala
100
Arg Val

Ala Asp

Arg Asp

Val
Gly
Ser
Ala
Val
70

Val
Leu
Val

Pro

Val

PF58635.ST25.txt

atggggagac
gcgcgaggat
tggagttcct
cgagggttta
taagctagct

Val Met

Arg Ala
Met
40

Val

Ser

His
55
Glu Ala

Asp Ala

Gly Ser

Val Phe
120
Asp Met
135

Ala Glu

150

Val Asp
165
Gly Ser
180
Asp Thr

Asn Lys

Ala Arg

Lys
His
Lys
Ala

Val

Val Gln

Gly Met

Ile Leu
200
Tyr Lys
215

Glu Asn

230

Val Asp
245
Leu Arg
260

Glu Ile

Leu Leu

Val Tyr

Glu
Asp
Arg
Lys

Ile

Lys Arg

Tyr Pro

Ser
280
Leu

Pro

Ser
295

Gly Asp

310

Arg Lys
325
Glu Thr
340
Asn Ala

Thr Ala

Arg
Asp
Gly

Ala

Gly Gln

Ala Ser

Ala His
360

Val Ala

Ala

Met

Ala

Asp

Ala

Asn

Asp

Val

aaatggagaa
ttgccgagca
tgttcgattg
attagtacac
ctgacttctg

Pro Asp Ile
10

Pro Leu Phe

25

Leu

Gly Gly

Pro Val

Ala
75
Asp

Arg
Glu Tyr
90
Phe Glu
105

Leu

Gln

Asp Tyr

Phe Met

Phe Pro
155
Val

His

Phe
170
Ile

Ser

Lys
185
Leu

Gln Pro

Leu Met

Phe
235
Pro

Lys

Asn
250
Leu

Trp

Glu
265
Ile

Lys

Met Trp

Gly Phe Asp
Thr
315

Gly

Arg

Leu
330
Ser

Gly

Tyr Leu
345
Phe Val

Leu Ala Leu
Page 38

tgagtgggga
gtggagatgg
gtgcagtgga
tgacgacgga
aagaagtttg

Ala Ala Ala

Ala Cys Arg

30

Gly Gly Ala

45

Pro Ala Ile

60

Ser Ser Pro

Ala Trp Thr

Val Ala Ala

110

Asp Gly Thr
125

Ser Asp Glu

140

Ala

Ala Ile

Gly Leu Pro
Ser
190

Glu

Gly Pro

Ala Arg
205
Glu Lys Thr
220
Cys

Leu Ser

Leu Ala Glu

Thr Gln
270

Gly

Leu
Asp Lys
285
Asp Asp
300

Asp

Arg

Glu Asp

Ile Leu Val

Gln Pro
350

Leu

Asp
Thr Met
365
Asn

Val Ala

aagaatggcc
ctaccgtcag
agcttcggcg
tcatatatac
a

Ala
15
Gly

Ala
Ala

Ala Tyr

Arg Pro

Thr Arg
80
Gln Arg
95
Ala Ala

Leu Ser

Met Arg

Thr
160
Leu

Val

Glu
175
Ser Asn

Phe Leu

Lys Ser

Val His
240
Gln Val
255
Gly Arg

Lys Ala

Arg Asp

Ala Phe
320
Ser Lys
335
Ala Glu

Leu Thr

Val Asn

1560
1620
1680
1740
1791



370
Ser His
385

Leu

Asp

Ala Gly

Val Leu Ala
Pro
435

Arg

Cys Leu
Val
450
Val

Tyr
Tyr Leu
465
Glu

Gln Arg

Met Tyr Arg

Met Ser
515

Leu

Arg

Glu Asp

530
Gly Gly His
545
Ile

Ile Val

Asp His Ile

Glu Glu

595

Ser

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

53
3384
DNA
Oryz

<400> 53

ggttgatcga
tcacgtagat
cgttttgaat
cagccagttt
ggctgttgaa
tgattgtgga
agctatcgaa
atagaattat
atatagcatt
aggtacaaat
taatacattt
gatgaagacg
atctctgcat
attgcactcc
ctgcgttcga
ttctcttagg
tgaaagaagc
ctcaaatctg
tctgatttct
ttattgtttt
cacaattgtg
actaattaat
taggtgttag

Phe Ala

Ala

PF58635.ST25.txt

375

His Leu

390

Val
405
His

Pro

Leu
420
Asn Val

Arg Trp

Ser Arg

Arg
Val
Ala
Gln

Ile

Cys Pro

Met Arg
Ala
440
Gly

Leu

Arg
455

Glu Phe

470

Thr
485
Val

Ser

Met
500
Gly Glu

Pro Ser

Gly Val

Gly
Pro
Arg
Ser

Pro

Glu Thr

Leu His

Met Ala
520
Gly Asp
535

Cys Ser

550

Ser Asp
565
Tyr Tyr
580

Val

a sativa

ggtgagcgtt
aattacatca
ctggtgatgt
aattgatttg
tgcacggatt
cctcttceggt
agttttcagt
taattaataa
gggcataaag
taaggactga
tcagccctte
cacgaaattt
catgccttga
attaattgtt
ttggtgagag
agagctttat
tagtaattaa
atgttgatgt
cacgccaact
cctttctett
aattttcaac
aggttgcatt
agcagtacaa

Ala

Met

Pro Glu

Thr Val

tcctgaccta
tcatcatatt
aatgatatcc
atttagttaa
aatcaaatag
ttcteecttgt
ggcatcacat
attaattgta
ttagtattaa
agagaaactc
catttagttc
gatgctttta
ccaagatgca
tgaactaata
aagtgcactc
ttagagtgaa
gatttcttaa
gtgttcgacc
gatcaattaa
gcttttcecget
attagaaaaa
tcacatgaac
aagttataga

Val
395
Gly

Ala Gly
Ala Ser
410
Ala Arg
425

Thr

His

Ala Phe

Glu Val Thr

Val Pro Tyr

475

Ala Val Gly
490

Ala Ala

505

Ala

Lys

Gly val

Gly Tyr Arg

Ile Ala
555
Ile

Gly

Leu
570
Pro

Gly

Phe
585

Ala

cttgctcgga
gatggatgga
aattaataat
tgccatcgat
gttgaaggca
ataagacctt
attatctgct
ttgagcatta
ctattcacca
cagactttta
cttggaggat
tcgcacgttc
tatttagttt
gtcgttttgce
caatgctgta
agggacttcc
catatgcaca
aagtccctaa
ggcaagtagg
ttctcacctc
taatcacaat
atagttaatt
agatgtcact

Page 39

380

Asp Cys Arg

Phe Val Glu
Ser
430

Ile

Leu Arg

Asp Cys

445

Asn Val His

460

Met Ala Ser

Ala Ala Ala

Trp Gly Asp

510

Asp Cys Arg
525

Gln Glu

540

Val

Glu

Glu Ala

Ser Thr Leu
Ala

590

Lys Leu

ttaattacaa
tgcttgcaca
cttgctgcaa
ctcaggcttg
cgcaatgcaa
gaatttagaa
tacttggaac
tacttcctta
tgtaactagc
atcttcaaac
caaattcaaa
atgtagtatt
gatgatctct
ttcatgtaat
ccaacagtac
taattaagat
cgtgaagtta
tcagtttttg
attttagttg
ctacctcctt
tttgtggaaa
agagaacaaa
gcttactgca

Met Gly
400
Leu Leu
415
Pro Ala

Ser Met

Glu Val

Thr Gly
480
Ala Gly
495
Lys Trp

Arg Arg

Ile Asp
Ala
560
Thr

Ser

Thr
575

Leu Thr

attgatttga
tatatgcatg
cacgaaagct
attatcgatt
aattccaaat
attattagtg
atatagaaaa
gtctgagagt
ttcttagtaa
tgaaggcaag
tgttgcgacg
tggtcaatcg
gttgcttcca
cgaatgcttc
tcttgggttt
ttctttattt
taaaacatga
cactttttct
tgttcttttc
ggagacagtc
tgattgaaaa
atgcatacac
tgagtatctt

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

1020
1080
1140
1200
1260
1320
1380



tcttcacaat
tgttcaactt
tttcttcatg
caaacactga
gtgtgtacgg
acttgaagcg
caagcacaca
tctagatgaa
tgaggagatt
aagtaataag
tttgcaaaca
tgcggtaacg
ctggttttac
ttgtcctcac
taccgagcectt
tatggcaaag
gtcgatgaac
gccttgcatce
gttaaactaa
ggggaacatg
aagggagtga
agattgctca
tgtgtatcgg
acaaatgatg
gaaattcgtc
ctagatctag
gaggatgctt
gtaccaaagg
ttgaaaagac
atatctgatg
gcaacagaat
tagcctagca
tgcacaagtc
aactgtgata

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

54
359
PRT
Oryz

<400> 54
Met Gly Ser
1
Ser Leu Glu
Thr
35

Cys

Leu His

Ala Thr
50
Arg Ala
65

Ile

Trp

Val Ala

Asp Gly Thr
Gln
115

Ile

Ser Asp

Thr Ala

130

cccattccat
taattctttc
gttgcacgct
acatatattg
agcatgctgc
atccgtttcg
agttacttgc
gcatatatat
caggtggttt
gtggttcttc
aggtgtctgce
gtagaagctc
ctctgaaatt
ctactgctac
ggacgaagaa
ggaagaagat
ctgacaatgc
tacccactgce
cagaattgta
attcagttac
agatcttcca
tcgataagac
tgcactaccg
tcctaaaagt
cagtgataga
ctagctgtaa
ttaaggttct
attctcatgc
tagtgatgtg
tttactctag
taacttggac
agtggcaaaa
cagttctttg
taaatttttg

a sativa

Cys Gly
5
Lys Met
20
Asn Gly

Val Ile

Thr Lys

Tyr Gly
85

Leu Ser
100
Met Arg

Ile Ser

Asn
Glu
Arg
Asn
Lys
70

Lys
Pro

Glu

Gly

PF58635.ST25.txt

cataaatatt
ataacttgat
gaataatcgt
tagaacattt
cgttcttcce
gtagtccctyg
tgcctcagat
aaaccacaag
cttgaaagga
aatcttcata
tgacagtttg
tgaatatgat
gatgccctta
ctgtgtgatc
gtatccttca
agcgctgttt
tatcatgtct
gattatcagt
ctatgctggt
taaccatagg
ggctggtact
aaaggcaatc
caatgttgag
ctaccctcgce
ctggaacaag
aaatgttctc
tcgtgacgat
cctatattct
gaagaacgaa
ggtagatttc
atagtggaca
taaaagtaat
aataatggtc

ggct

Gly Arg

Glu Leu

Leu Tyr
40
Ser Ser
55
Tyr Pro

Gly Lys

Ile Val

Val Val
120
Arg Ser

135

gcctaaacaa
atgaaggtca
acacagatgc
tacacctatt
aagactttgt
aggcagctag
tcatcagcaa
aaaagcggct
tgtgaatctg
ggcttcagag
acagtaaaaa
gatcctgcat
cacaccaatg
aatagttcat
gctctaaatg
ttggactacg
gaccagatgc
ggaaggtctc
agccatggaa
agctccatta
gaattcttac
gacggtgtga
gagaagaatt
ctccgattga
gggaaggctyg
cctatttaca
aaaaggggtt
ctgattgatc
gaagcatcac
tgaattctga
gttgtacatc
tgccatgttg
tcagttgtag

Ser Glu
10

Leu

Ser

Val
25
Asp

Pro

Met Arg

Ser Gly Ser

Ala Leu
75
Ala

Ser

Ile
90
Glu

Lys
Asp Pro
105
Arg

Asn Ala

Arg Asp Lys

Page 40

ttccactcaa
ggacaattac
ccttgctgtce
cctgtctgat
gtctcaattg
cgtaagcctc
gtcactagta
gcccatttgt
tggttgcaag
ttcagagttg
gatctgtata
cattagagaa
gccggttgta
ctggttcatt
cctttgacca
acggtacact
gcgaggtggt
gtgataaggt
tggacatcat
actcaaatag
caatgatcaa
aaattgagaa
ggcaacttgt
ctcatggacg
tggagttctt
tcggggatga
tcgggattct
catctgaggt
ataataagta
caaagagaat
atatagttaa
tacaagaatg
aatggtgtaa

Tyr Asp Asp
Leu
30

Ser

Leu Lys

Ser
45
Asp

Leu

Phe
60
Asn

Pro

Ala Phe

Leu Phe Leu
Ala
110

His

Asp Asn

Ala Leu
125
Val Phe

140

Asp

ccttgttgct
tgtagactag
tctgaattct
ctcttgctgt
gttatttttg
ttttgacttc
cttttcggta
gttctgatca
atactgaaga
agttaatgtt
tatgggttcc
gatggaggaa
tgacatgagg
cgacccgatc
cattgttgcc
gtcgccaatt
gaggaatgct
gtttgatttt
gggtccagtt
aaagcagggc
tgaggttttt
caacaagttc
ttctcaatgce
aaaagttttg
gctggactcc
ttgtaccgac
ggtgtcatct
tatggaattc
gattataaat
aagcagaadgg
tccattttet
cgaagcattc
cttgttaatg

Pro Ala
15
Met Pro

Pro Thr

Ile Tyr
His
80
Tyr

Asp

Asp
95
Ile Met

Leu Pro

Phe Val

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3384



Lys Leu Thr

145
Gly

Pro Val

Asn Ser Asn

Thr Glu Phe
195
Thr Lys
210

Ser

Lys

Val
225
Ser

Val

Gln Cys

Thr His Gly

Lys Gly Lys

275

Cys Lys Asn
290

Asp Ala Phe

305

Val

Ser Ser

Pro Ser Glu

Glu Glu Ala

355

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

55
1517
DNA
Oryz

<400> 55

accttcccecct
ccgtctecte
cgcggttgat
gcggeecgtge
tcgtccagge
ggggtggcga
ctcgacgact
gcggcgaagg
gtcgccgacc
gcgaagcact
gtgaagctgg
gcggcagegt
cagccggccyg
atggcgagta
cgctgcgtceg
ggctacccgg
gactgggaca
aacaatgttt
ttgcgcaaca
gcatcctaca
attaagatca
gctagctagc
aagaacaaca
cggtggtgaa

Glu Leu

Tyr

PF58635.ST25.txt

Tyr Ala

150

Glu
165
Lys

Gly

Arg
180
Leu Pro

Ala Ile

His Tyr

His
Gln
Met
Asp

Arg

Asp Ser

Gly Lys

Ile Asn
200
Gly Vval
215

Asn Val

230

Thr Asn
245
Arg Lys
260

Ala Val

Val Leu

Lys Val

Asp
Val
Glu
Pro

Leu

Val Leu

Leu Glu

Phe Leu
280
Ile Tyr
295

Arg Asp

310

Val Pro
325
Val Met
340

Ser His

a sativa

gtcatctcct
gatctctcac
tttgggggat
cggtgcaggce
tcaccgactg
cggtgcecegyg
ggatggagaa
gcaaggagat
ccgaccgcgce
tcececgacgge
aggagctgta
cggagtacaa
ccgatttect
taaggggttc
acgaggcgga
atctccgtcect
aaggctccgce
tcccecgatata
tgggacaggg
ctctgcgaga
acggggacaa
tttttgttcc
acaagagtta
aacccgggct

Lys
Glu

Asn

Asp Ser

Phe Leu

Lys

cctcctceccac
tcccacagcet
gacgaaccac
ggcgcagggce
caagaaggcg
atcttggccg
gcacccgtceg
cgtcgtgttce
cttcatgtcc
gatcgtgagc
ctacgccggg
ccacaacatg
gcccgtcatce
gctggtggag
atggggcgtyg
cagcaagggg
actccagttc
cattggagat
cataggaatc
gccatccgag
agggctgatt
ttaatttgtc
tatgcatgga
tttggctttg

Gly Ser His

155

Val Thr Asn
170

Gly Val
185

Glu

Lys

Val Phe

Lys Ile Glu

Glu Glu Lys
235
Val Tyr
250

Arg

Lys

Ile
265
Leu

Pro

Asp Ser

Ile Gly Asp

Asp Lys Arg
315
Ala Leu
330

Arg

His
Lys Leu
345

caccacctcg
cgctggttgce
gccggcttceg
gggcggcatt
gcggcgcacg
cgccacgcca
gcattggcat
ctcgactacg
gacgaaatga
gggaggtgca
agccatggaa
aaggcaaagc
gaggaggtgt
aacaacaagt
ctggacggca
agaaaggtgc
ctgctcaaat
gaccgcaccg
cttgtgacca
gtgaaggagt
ggcaagtagc
tcttteettt
tggtaactga
aaggtgtcta

Page 41

Gly Met Asp

His Arg Ser

Ile Phe Gln
190
Leu Leu
205

Asn

Arg

Asn
220
Asn

Lys

Trp Gln

Pro Arg Leu

Val Ile Asp

270

Leu Asp Leu
285

Asp Cys Thr

300

Gly

Phe Gly

Tyr Ser Leu

Val Met Trp

350

ccgtcgceegt
ttcggcttcee
ccgcggacga
tcecegeegtt
tggacctcgce
agcccgtcecte
ggttcgagtc
acggcaccct
gagaggcggt
tcgacaaggt
tggacatcag
agggtgatgc
atcatgtgct
tttgccttte
aggtgagggce
tggagatccg
ctctcggtta
acgaggatgc
aggtcccaaa
tcctgcgcaa
tgatccaagg
tggtccatta
tcatgcatga
ttaccgtatc

Ile Met
160
Ser Ile
175
Ala Gly

Ile Asp

Phe Cys
Val
240
Leu

Leu

Arg
255
Trp Asn

Ala Ser

Asp Glu

Ile Leu
320
Ile Asp
335

Lys Asn

caccgcgcca
gctgctcggt
cgcggtcacc
cctggcgecg
cggcgcggge
cggcgecegag
cgtcgccgcece
ctcccccecatce
gagaggcgtg
gttcgacttt
gggccccacc
tgttactttc
gaaggagagg
cgtgcactac
ggtgatagag
ccctgtcatce
tgaggggcge
tttcaaggtg
ggagacagct
gttggtgaag
catatagcta
gaagaagaag
tcgatgcatg
cttctggcca

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

1020
1080
1140
1200
1260
1320
1380
1440



PF58635.ST25.txt
aggtcctgta attaaatttt gctgccgtga caacagaaat ctcagcaaga gggacacaag 1500

tgtggcccct tttcttt 1517
<210> 56

<211> 366

<212> PRT

<213> Oryza sativa

<400> 56
Met Thr Asn His Ala Gly Phe Ala Ala Asp Asp Ala Val Thr Ala Ala
1 5 10 15
Val Pro Val Gln Ala Ala Gln Gly Gly Arg His Phe Pro Pro Phe Leu
20 25 30
Ala Pro Ser Ser Arg Leu Thr Asp Cys Lys Lys Ala Ala Ala His Val
35 40 45
Asp Leu Ala Gly Ala Gly Gly Val Ala Thr Val Pro Gly Ser Trp Pro
50 55 60
Arg His Ala Lys Pro Val Ser Gly Ala Glu Leu Asp Asp Trp Met Glu
65 70 75 80
Lys His Pro Ser Ala Leu Ala Trp Phe Glu Ser Val Ala Ala Ala Ala
85 90 95
Lys Gly Lys Glu Ile Val Val Phe Leu Asp Tyr Asp Gly Thr Leu Ser
100 105 110
Pro Ile Val Ala Asp Pro Asp Arg Ala Phe Met Ser Asp Glu Met Arg
115 120 125
Glu Ala Val Arg Gly Val Ala Lys His Phe Pro Thr Ala Ile Val Ser
130 135 140
Gly Arg Cys Ile Asp Lys Val Phe Asp Phe Val Lys Leu Glu Glu Leu
145 150 155 160
Tyr Tyr Ala Gly Ser His Gly Met Asp Ile Arg Gly Pro Thr Ala Ala
165 170 175
Ala Ser Glu Tyr Asn His Asn Met Lys Ala Lys Gln Gly Asp Ala Val
180 185 190
Thr Phe Gln Pro Ala Ala Asp Phe Leu Pro Val Ile Glu Glu Val Tyr
195 200 205
His Val Leu Lys Glu Arg Met Ala Ser Ile Arg Gly Ser Leu Val Glu
210 215 220
Asn Asn Lys Phe Cys Leu Ser Val His Tyr Arg Cys Val Asp Glu Ala
225 230 235 240
Glu Trp Gly Val Leu Asp Gly Lys Val Arg Ala Val Ile Glu Gly Tyr
245 250 255
Pro Asp Leu Arg Leu Ser Lys Gly Arg Lys Val Leu Glu Ile Arg Pro
260 265 270
Val Ile Asp Trp Asp Lys Gly Ser Ala Leu Gln Phe Leu Leu Lys Ser
275 280 285
Leu Gly Tyr Glu Gly Arg Asn Asn Val Phe Pro Ile Tyr Ile Gly Asp
290 295 300
Asp Arg Thr Asp Glu Asp Ala Phe Lys Val Leu Arg Asn Met Gly Gln
305 310 315 320
Gly Ile Gly Ile Leu Val Thr Lys Val Pro Lys Glu Thr Ala Ala Ser
325 330 335
Tyr Thr Leu Arg Glu Pro Ser Glu Val Lys Glu Phe Leu Arg Lys Leu
340 345 350
Val Lys Ile Lys Ile Asn Gly Asp Lys Gly Leu Ile Gly Lys
355 360 365

<210> 57
<211> 1395
<212> DNA

Page 42



<213> Oryz

<400> 57

atggcgaagg
gggtgcccct
gtgcggcgca
ggctgggtgg
gccgeecggeg
cgatgttcgt
ttcgtctttg
gcgtcgaagg
gtcgacgacc
tcacctactc
cggatggccyg
cgcgacaagg
atggacatca
ggagtcctct
ctcgagcagg
tccgtccact
agggtggtga
cggccgacca
ttcgccgact
gcgttcaagg
aaggagacga
cactacccac
ggtgaaggac
atggccccecece

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

58
464
PRT
Oryz

<400> 58
Met Ala Lys
1
Ala Ala Gln
Pro
35

Gln

Pro Pro

Ala Gln
50
Ser Met
65

Ala

Arg

Ala Gly

Ser Pro Ile

Thr Met
115
Ala

Asp

Ser
130
Gln

Pro

Lys Ile

145

Val Asp Asp

Ser Pro Pro

Thr Ser Leu

a sativa

cgagcgtggt
gtccgggcac
agtgcctgca
agtccatgcg
tcgacgagga
cgcgttcecttg
tgcaggcgag
ggaagcagat
ccgacgccgce
tgctcctcca
tgcgcagegt
tgttcgagtt
agggccccgce
tccagececgge
ccaccagctc
tccggtgegt
gggagttccc
tcaagtggga
gcagcgacgt
ttttgcggcg
gcgcctectt
tgccggcaca
ttaaggacaa
actag

a sativa

Ala Ser

Val
20
Arg

Gly
Ala

Leu Glu

Ala Ser

Val Asp
85

Asp Arg
100
Asn Arg

Leu Gly

Val Met

Val
Cys
Gly
Leu
Ser
70

Glu
Cys
Ala

Glu

Phe

PF58635.ST25.txt

ggtgcctgag
gacgctgttc
ggcggcgcag
ggcgtegteg
gcacgccgcce
gcgcgcgcgce
gcacccgtcg
cgtcatgttc
cttcatgagc
ctcatcatca
ggcgaagcac
cgtgaagctc
ctccecgceccac
cagcgagttc
catcccgggce
cgacgagaag
gcggctgcgg
caagggcaag
gctgccggtce
gcgtgggcag
ctccctcecag
acgtagcaac
attgtgtgct

Val Val

Pro Cys

Ile Ala
40
Gly Ala
55
Pro Thr

Glu His

Ser Ser

Phe Pro
120
Phe Glu
135

Leu Asp

150

Pro Asp

165
Leu Ser
180

Leu Pro

Ala

Pro

His

Ala Phe

Thr Leu

Gln Met

caggtgggcyg
ccgtacccgce
cagctggagc
cccacccacg
tggatggtcc
gctgacactg
gcgctgggcyg
ctcgactacg
gagacggtga
tctcacacct
ttceecgacgg
gccgagcetgt
gccgcecgceca
ctcceccatga
gccaaggtcg
agttgggggyg
ctgagccagg
gccctcgagt
tacatcggcg
ggcgtgggga
gagcccgccyg
aggctgaacc
ttggagccaa

Glu
10
Gly

Pro Gln

Pro Thr

25

Val Arg Arg

Gly Leu Arg

His Ala Lys
75
Trp

Ala Ala

90
Arg Ser
105

Phe

Trp

Val Phe

Lys Val Val

Tyr Asp Gly
155
Glu

Met Ser

170
Leu Leu His
185
Arg Met Ala

Page 43

cggcggegge
cgccgcgcege
tcggcgcececgg
ccaaggccgce
gtttccgttc
acatgaaccg
agttcgagaa
acggcaccct
gcttgagctc
ctctccttce
cgatcgtgag
actacgcggg
agtctcctcc
tcgagcaggt
agaacaacaa
cgttggcgga
ggaggatggt
tcctectega
acgaccgcac
tcctggtgte
agctgaagaa
gcatattggt
gccatgagag

Val Gly Ala

Thr Phe
30
Leu

Leu
Lys Cys
45
Gly Gly
60
Ala

Trp

Ala Ala

Met Val Arg

Arg Ala Arg

110

Val Gln Ala
125

Ala Ala

140

Thr

Ser

Leu Ser

Thr Val Ser
Ser
190

Ser

Ser Ser

Val Arg

ggcgcaggtg
cgggatcgcc
gctgcgcggce
cgccgcececte
accgattgat
tgcatttccg
ggtggtggcyg
ctcccccatce
ccctceccecectg
tcatcagatg
cgggcggtge
gagccacggc
ccacaacaag
gcaccagcga
gttctgcgtc
gacggtgagg
gttcgaggtg
ctcgctceggt
ggacgaggac
caagcacccce
aagctcagtg
caattggtgg
ggaggggtgc

Ala
15
Pro

Ala
Tyr

Gln Ala

Val Glu

Ala Leu
80
Phe Arg
95
Ala Asp

Arg His

Lys Gly
Ile
160
Ser

Pro

Leu
175
Ser His

Val Ala

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

1020
1080
1140
1200
1260
1320
1380
1395



195
His Phe
210
Glu

Lys

Phe
225
Met

Phe

Asp Ile

Pro His Asn

Met Ile Glu

275

Pro Gly Ala

290
Cys

Arg Val

305
Arg

Val Val

Val Phe Glu

Glu Phe Leu
355
Val Tyr
370

Arg

Pro

Leu
385
Lys

Arg

Glu Thr

Lys Ser Ser
Ile
435

Leu

Asn Arg

Ala
450

Cys

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

59
1878
DNA
Oryz

<400> 59

gctccgceccat
tcgcttcegea
ttgtgaccgt
ttaaatgatc
ctggatgcgt
tgacaagagg
cttgtgttgt
aagacaagca
gtgatgacgt
aaaaagaagc
atgctggcect
gctgacgagc
tcatttgagg
gatggaactc
cgctctgctg
cgtgataagg
atggatatca
aggtccactg
cctatgatta

Pro Thr

Val Lys

Ala

Leu

PF58635.ST25.txt

200
Ile Val
215

Ala Glu

230

Lys Gly
245
Lys Gly
260
Gln Val

Lys Val

Asp Glu

Pro
Val
His
Glu

Lys

Ala Ser

Leu Phe

Gln Arg
280
Asn Asn
295

Ser Trp

310

Glu
325
Arg

Arg

Val
340
Leu Asp

Ile Gly

Arg Gly

Phe
Pro
Ser
Asp

Gln

Pro Arg

Thr Ile

Leu Gly
360
Asp Arg
375

Gly Val

390

Ala
405
His

Ser

Val
420
Leu Val

Glu Pro

a sativa

cttctctect
tcgecgetcee
atacaattat
tgtgtccacc
tgtatgcacg
gttggttgag
tagtaactgt
actctcctgt
acactacacc
ctctgcctgg
cctcgceccacc
ttgatttgct
atattgttaa
tttcaccgat
tgaagcatgt
tttttgactt
tggggcctgt
attcagaggg

gcgaggtgta

Ser
Tyr
Asn

Ser

Phe Ser

Pro Leu

Trp Trp
440
His Glu
455

ctcccctcecte
cgccgccgcece
tgtttttgga
atggcgatga
tttgcagtga
tgtctaactc
tcttacaaca
tattgctgat
tacgagtttc
aaagatcgaa
tcgcaagagg
ataccgtaat
tcttgccaga
tgtggacaat
ggcatcactt
tgtgaaacta
taggaagtct
taaagaggtc
caaaaagctc

Ser Gly
Leu
Arg
Gln
265
Leu
Lys
Gly
Leu
Lys
345
Phe
Thr
Gly
Leu
Pro
425
Gly

Arg

Arg
Tyr Tyr
235
His Ala
250
Pro Ala

Glu Gln

Phe Cys

Ala Leu
315
Arg Leu
330
Trp Asp

Ala Asp

Asp Glu

Ile Leu
395
Gln Glu
410
Ala Gln

Glu Gly

Glu Gly

actcctccca
gtcgggctge
gctgagcgat
accaaatgca
caagaagaca
ttaaggaatc
actctgcgga
cctctcecta
ccctcectaccg
gaagtccgcg
cagactaagg
tgggtggtga
ggtaaaagat
cctgaaaatg
tttcececactg
actgaactgt
gattcgagtg
aacctcttcce
agtgaaagta
Page 44

205
Cys Arg
220

Ala

Asp

Gly Ser

Ala Ala Lys

Glu Phe
270
Ser

Ser
Ala Thr
285
Val Ser
300

Ala

Val

Glu Thr

Ser Gln Gly

Lys Gly Lys
350
Ser Asp
365

Ala

Cys
Asp Phe
380
Val

Ser Lys

Pro Ala Glu
Asn
430

Asp

Arg Ser

Leu Lys
445
Met

Cys Ala

460

aatcccctcece
tcgceccggceat
cagatgcatg
ggaacttccc
ttgaaacgtt
ctatagtcta
gagttctgtt
aattagcctt
ggctgtactt
ccgctggatg
actttgccaa
accatccatc
tggcactgtt
cagtaatgtc
cgatcattag
attacgctgg
gtcagcatgt
aacctgcaag
ttaaggacat

Lys Val

His Gly
240
Ser Pro
255
Leu Pro

Ser Ile

His Phe

Val Arg
320
Arg Met
335
Ala Leu

Val Leu

Lys Val

Pro
400
Lys

His

Leu
415
Arg Leu

Lys Leu

Pro His

attgccttcc
tgggtgttgg
agccttcectt
gcttaatggg
ggttttttat
cttgcttgct
gatggatttg
gccatctgct
gaacactccg
gcttgatctc
tgatgttcaa
tgctttaaca
ccttgattat
tgacgagatg
tggaagatct
aagtcatgga
ggaatgtatc
tgagttttta
tgatggtgca

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

1020
1080
1140



aggatggaag
tacggagaag
acccatggga
gtggaatttt
gttggagatg
tttggaattt
ccagctgagg
gcagaaggga
atacgagcaa
tcctattata
tctgggattc
atatacacat
attctaccgg

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

60
382
PRT
Oryz

<400>
Met Asp
1
Lys

60
Leu

Leu Ala

Phe Ser
35

Lys

Pro

Pro Gly

50

Leu Ala Ser

65
Asp

Val Gln

Asn His Pro

Arg Gly Lys
115
Ile Val
130

Ala

Pro
Ser Val
145
Gly

Arg Ser

Tyr Tyr Ala
Ser
195

Lys

Ser Asp

Glu Gly
210
Met Ile
225

Asp

Ser

Gly Ala

Arg Asn Val

Ala Val Leu

275

Val Leu Glu

290
Phe

Glu Leu

ataacaaatt
ttcatcaacg
gaaaggttct
tgctggagtc
acaagactga
tggtgtcatc
tgatggaatt
ggaacataac
aatatacact
taagaggctc
tgagacattt
gtatgctgaa
caagttgt

a sativa

Thr
5
Pro

Lys

Leu
20
Thr Gly

Ile Glu

Ser Pro

Ala Asp
85

Ser Ala
100
Arg Leu

Asp Asn

Lys His

Ser

Ser

Leu

Glu

Pro

70

Glu

Leu

Ala

Pro

Val

PF58635.ST25.txt

ctgtgtgtcc
tgtgactgcc
tgaggttcga
acttggacta
tgaggatgca
tgtgcccaag
cctgaagaaa
agaatcgttt
gctaacaaat
cctaaaccac
cattctttta
aaattttggt

Asn Ser

Ala Val

Leu
40
Arg

Tyr

Val
55
Arg Lys

Leu Asp

Thr Ser

Phe
120
Asn

Leu

Glu
135

Ala Ser

150

Arg Asp
165
Gly Ser
180
Ser Gly

Glu Vval

Glu Val

Lys
His
Gln
Asn

Tyr

Val Phe

Gly Met
Val
200
Phe

His

Leu
215

Lys Lys

230

Met
245
Pro

Arg

Ala
260
Lys Asn

Val Arg

Leu Glu

Glu
His
Tyr
Pro

Ser

Asp Asn

Asp Tyr

Pro Cys
280
Val Ile
295

Leu Gly

gttcattacc
gtcctgaaga
cctgtgatag
tgtgggaaag
ttcaaggttc
gatactgatg
ctggcatctt
tttgaggata
aagtctggcc
ccttttttgg
ttagttctgt
tcctgtecct

Val Ile
10

Thr

Pro

Met
25
Asn

Tyr

Thr Pro

Ala Ala Gly
Thr
75

Tyr

Arg Gln
Leu
90

Glu

Leu

Phe
105
Leu

Asp

Asp Tyr

Ala Val Met

Phe Pro
155
Val

Leu

Phe
170
Ile

Asp
Asp Met
185
Glu

Cys Ile

Gln Pro Ala
Glu
235

Cys

Leu Ser
Phe
250
Glu

Lys
Gly Val
265
Leu

Arg Leu

Asp Trp Asn

Leu Cys Gly
Page 45

gcaatgtagc
attacccttg
actggaacaa
aagatgttct
tgaaggcaaa
ctttctattc
ggaaggagga
tggagaagta
aaaatgtttt
tctcactttce
tcectttagta
gtcgtcttag

Ala Asp Pro

Thr Thr Pro

30

Lys Lys Lys
45

Trp Leu
60

Lys

Asp

Asp Phe

Arg Asn Trp

Ile Val Asn
110
Gly Thr
125

Asp

Asp
Ser Glu
140
Thr

Ala Ile

Lys Leu Thr
Val
190

Thr

Gly Pro
Ser
205
Glu

Arg

Ser Phe

220

Ser Ile Lys

Val Ser Val

His Gln Arg

270

Thr His Gly
285

Lys Gly
300

Lys

Lys

Glu Asp

accacatgac
tctaaggctt
ggggaaagct
tcctatctat
cagcattggc
cgtacgggac
atccacttaa
ccaactataa
tgatttggca
atcttatgtt
tatataaaat
gcaattattt

Leu Pro
15
Thr Ser

Pro Leu

Leu Met

Ala Asn
80
Val Val
95
Leu Ala

Leu Ser

Met Arg

Ile Ser
160
Glu Leu
175
Arg Lys

Asp Ser

Leu Pro

Ile
240
Tyr

Asp

His
255
Val Thr

Arg Lys

Ala Val

Val Leu

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1878



305
Pro Ile Tyr

Leu Lys Ala

Lys Asp Thr
355
Leu

Glu Phe

370

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

61
1830
DNA
Aqui

<400> 61

tctctctecte
tcttattgcet
agttctgtgt
cagacaatat
tcatcttcat
gatggactgc
aaaacttaat
ccctgtecce
gggagccacg
caagcttgat
tcgcaaaaag
ttaccgctca
ttatgcaaag
cgtagatgac
cgcagtgtgt
tgtaggacta
aagacagtcc
taaagaagta
tagctccctt
ttgtgtctct
tgttcatggce
agaggttcgt
acttggattg
tgaagatgcc
tgtgccaaag
tctcaaatcg
aggtagaagt
cgctgttgag
tctcttacat
aagttaattt
atttttactt

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

62
428
PRT
Agui

<400> 62

PF58635.ST25.txt

310

Val Gly Asp Asp

325
Asn Ser
340
Asp Ala

Lys Lys

legia spp.

tctctctcete
tctaaaggtt
tgatttcttc
cttcgtaagce
taaatgctgt
atgcccaata
ctggatccaa
ataaccaaat
ttttcttctg
gacattcgtt
ctaactaaag
tggatgctca
gggaagagga
cctgagcgtg
ttcececcactg
acagaactct
gatactggcg
aatcttttcc
gtcgaattta
gtacattacc
atcttgaagg
ccecgtgattg
agtgaaagtg
tttaaggttt
gaaagtaatg
ttggtaagat
tctatagtct
gtgttttctt
ttttgtaaat
ttttgttctg
aatcttataa

legia spp.

Ile Gly
Phe Tyr

Leu Ala

360

375

gctcgctcge
agttttcgat
aaagaaaaga
tacatatttc
gtatctttgg
gcagtgataa
tggatataaa
caagattagg
gcatgtacat
ccagtgggtyg
attccaatat
agtatccatc
ttgcattgtt
cttttatgtc
caataattag
attatgctgg
ataaccattc
aacctgctag
ctaaaggaat
gcaatgttga
attaccctcg
actgggacaa
atgacgtgct
tgagggagaa
ctttctattc
ggaagaagtc
gaactctgaa
gacactgtgg
cctttctgag
tgttgcaatt
atataagatg

315

Lys Thr Asp Glu Asp Ala

330

Phe Gly Ile Leu
345
Ser Val Arg Asp

Ser Trp Lys Glu

tctctgtgat
ttcgttttca
aacagaatcg
ctccacttgt
agatgaaaag
gaaaactttg
gtcaaaccat
cattcattct
aacaattcct
gctagatgcg
tgaggttgct
agcacttgcc
tctggattat
aactgctatg
tggaagaagt
cagtcatgga
aaactgtatt
tgaattttta
tgaaggtgca
cgagaagaat
tctgcggtta
gggaaaggca
ccccatatat
gaatagaggt
tctcaaagat
cagaatataa
gattctaaca
aactggatga
gctcgtgttt
ttggtccatt

Phe

Ser
350
Glu

Val Ser

Ala
365
Ser

Pro
Glu Thr
380

ttctaggttt
acgatttgaa
gtttctgaat
tttgtttaca
ctttcaggaa
aagagaactt
gctgcacctg
agcttgttgce
agaaggaagg
atgaaatcct
gctgatgata
tcttttgagce
gatggcacac
cgttctgctg
cgtgataagg
atggatataa
agatctactg
ccgatgatcg
aaagttgaaa
tggactacag
actcatggga
gtagagtttc
gttggtgatg
tatggcattt
ccatccgagg
aggaaggaat
aataaatcaa
aattgttggg
agcgattttc
attttaggtc

320
Lys Val
335
Val Pro

Val Met

ttcttttcge
gattggatca
attcagatat
aaatgtctgg
gcctgcactt
acaaaccgaa
ttctcactga
cttactcgcc
tcattcctag
catcccctcee
gccaactcgt
aaattatgaa
tttcaccaat
tgaaaaatgt
tatacgagtt
tgggacctgt
acaagcaggg
atgaggtttt
ataacaagtt
ttgcacatgg
ggaaggtttt
tgcttgattc
accggacaga
tagtgtcatc
ttatgtcatt
taaccagttt
gatggagctg
gtttataagc
ttatctatga
tctgagggaa

Met Leu Cys Ile Phe Gly Asp Glu Lys Leu Ser Gly Ser Leu His Leu

1

5

10

15

Met Asp Cys Met Pro Asn Ser Ser Asp Lys Lys Thr Leu Lys Arg Thr

20

25

30

Tyr Lys Pro Lys Lys Leu Asn Leu Asp Pro Met Asp Ile Lys Ser Asn

Page 46

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1830



PF58635.ST25.txt

35 40 45
His Ala Ala Pro Val Leu Thr Asp Pro Val Pro Ile Thr Lys Ser Arg
50 55 60
Leu Gly Ile His Ser Ser Leu Leu Pro Tyr Ser Pro Gly Ala Thr Phe
65 70 75 80
Ser Ser Gly Met Tyr Ile Thr Ile Pro Arg Arg Lys Val Ile Pro Ser
85 90 95
Lys Leu Asp Asp Ile Arg Ser Ser Gly Trp Leu Asp Ala Met Lys Ser
100 105 110
Ser Ser Pro Pro Arg Lys Lys Leu Thr Lys Asp Ser Asn Ile Glu Val
115 120 125
Ala Ala Asp Asp Ser Gln Leu Val Tyr Arg Ser Trp Met Leu Lys Tyr
130 135 140
Pro Ser Ala Leu Ala Ser Phe Glu Gln Ile Met Asn Tyr Ala Lys Gly
145 150 155 160
Lys Arg Ile Ala Leu Phe Leu Asp Tyr Asp Gly Thr Leu Ser Pro Ile
165 170 175
Val Asp Asp Pro Glu Arg Ala Phe Met Ser Thr Ala Met Arg Ser Ala
180 185 190
Val Lys Asn Val Ala Val Cys Phe Pro Thr Ala Ile Ile Ser Gly Arg
195 200 205
Ser Arg Asp Lys Val Tyr Glu Phe Val Gly Leu Thr Glu Leu Tyr Tyr
210 215 220
Ala Gly Ser His Gly Met Asp Ile Met Gly Pro Val Arg Gln Ser Asp
225 230 235 240
Thr Gly Asp Asn His Ser Asn Cys Ile Arg Ser Thr Asp Lys Gln Gly
245 250 255
Lys Glu Val Asn Leu Phe Gln Pro Ala Ser Glu Phe Leu Pro Met Ile
260 265 270
Asp Glu Val Phe Ser Ser Leu Val Glu Phe Thr Lys Gly Ile Glu Gly
275 280 285
Ala Lys Val Glu Asn Asn Lys Phe Cys Val Ser Val His Tyr Arg Asn
290 295 300
Val Asp Glu Lys Asn Trp Thr Thr Val Ala His Gly Val His Gly Ile
305 310 315 320
Leu Lys Asp Tyr Pro Arg Leu Arg Leu Thr His Gly Arg Lys Val Leu
325 330 335
Glu Val Arg Pro Val Ile Asp Trp Asp Lys Gly Lys Ala Val Glu Phe
340 345 350
Leu Leu Asp Ser Leu Gly Leu Ser Glu Ser Asp Asp Val Leu Pro Ile
355 360 365
Tyr Val Gly Asp Asp Arg Thr Asp Glu Asp Ala Phe Lys Val Leu Arg
370 375 380
Glu Lys Asn Arg Gly Tyr Gly Ile Leu Val Ser Ser Val Pro Lys Glu
385 390 395 400
Ser Asn Ala Phe Tyr Ser Leu Lys Asp Pro Ser Glu Val Met Ser Phe
405 410 415
Leu Lys Ser Leu Val Arg Trp Lys Lys Ser Arg Ile
420 425

<210> 63

<211> 1648

<212> DNA

<213> Aquilegia spp.

<400> 63

ccttcactaa gcttttctca gtttctctct ttctttctaa actctttctt tctctgttct 60
tctaattata atctttattt tggttctcat tagttgtttc ttttaactga acttcagaga 120
acttttctta atatctcttc tgtgaatctt tagtctttct tgaaagaaaa atccaatctt 180

Page 47



tttacaagtt
tgaatttcct
gtggtggttt
ctgttttett
cgtagcaagc
gcttgggttyg
actccaaaca
gaagaaataa
actctttctc
gctgttagag
aaggtgtata
attaaaggac
ccagcaaatg
aaatcaactc
tgtgtggatg
tacccaaagc
tgggacaaag
aatgttctgc
cgcgatagag
tcttattctce
aagcgtatgt
gagtgacaat
gttaaaagaa
gtaagttgta
tatcagggga

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

64
376
PRT
Aqui

<400> o4
Met Thr Lys
1
Ile Thr Val
Leu
35

Lys

Lys Pro
Leu
50

Ala

Leu

Asn
65
Pro

Trp

Ala Val

Lys His Pro

Lys Gly Lys
115
Ile Val
130

Ala

Pro
Arg Val
145
Gly

Arg Cys

Tyr Tyr Ala
Asn
195

Leu

Tyr Lys

Glu Phe

gtggtttgat
gtttgggtgg
cagatgtaaa
ctgctgtgca
ttttaaagaa
aatccatgag
gagatgaaaa
caaatgcttc
ctattgtcga
atgttgcaag
gctttgtacg
caaccaaaag
agtttttgcc
caggtgctaa
aaaagagttg
ttagactgac
ggaaggctct
cactgtacat
gacaaggatt
ttcaagaacc
cagttcgagg
gatccaagac
aaaaaaaagg
actactgatg
aggcaaacat

legia spp.

Gln
5
Ala Val
20
Thr Thr

Lys Leu

Val Glu
Leu
85

Ala

Ser

Ser
100
Gln Ile

Asp Asp

Arg Asp

Asn Val

Ser

Pro

Glu

Ser

70

Thr

Leu

Val

Pro

Val

PF58635.ST25.txt

ttggggtttt
ttatttatag
atctgggtta
gaaaccatta
gcttgaagaa
agcatcttct
ctcatggatg
taaagggaag
cgatccagat
atactttcct
cttagcagaa
ttacaaaaac
catgattgat
agtggagaac
gactgaacta
tcaaggaaga
tgaatttttg
tggagacgat
cggcattctc
ttcagaggtt
gcattctaga
tggggaaaat
cttttctcect
tacaagggga
tacatttg

Val Val

Asn Ser

Gly Gly
40
Glu Thr
55
Met Arg

Pro Asn

Asn Met

Phe
120
Arg

Met

Asp
135

Ala Arg

150

Arg Asp
165
Gly Ser
180
Lys Lys

Pro Met

Lys
His
Arg

Ile

Val Tyr

Gly Met
Gln
200
Glu

Asn

Asp

agaatctgaa
tacatttggt
gcaataacag
acaacacctg
acaggtggag
cctactcgta
ctcaaacatc
caaattgtga
cgtgctttca
actgcaattg
ctgtactatg
aagaaaagga
gaggtttaca
aataggttct
gcagaacaag
aaggtactag
ttagagtctc
cgaaccgatg
gtttctaaag
atggatttcc
gtatagtaaa
tatatgtatt
ttgcttttct
aatgttttca

Ser Asp Val

10

Ser Leu Phe

25
Tyr

Ile Thr

Gly Gly Vval

Ala Ser
75
Glu

Ser

Arg Asp

Phe
105
Leu

Glu Glu

Asp Tyr

Ala Phe Met

Phe Pro
155
Val

Tyr

Phe
170
Ile

Ser

Asp
185
Pro

Lys
Val Leu

Val Tyr Lys
Page 48

ctaaaaacct
taaagatgac
ttgcagtgtc
gaggttatat
ttacagaagg
ttagaccggc
cttcagcact
tgttcttaga
tgtctgaatc
tgagcgggag
ctggaagtca
accaacctgt
aagcattgtt
gtgtatctgt
ttagatcagt
agatccgtcc
ttggattcgc
aagacgcctt
ttccaaaaga
ttcaccggtt
agagcaactt
ttcctttgtt

ttgggtttgg
ccaaagcagc

Lys Ser Gly
Ala
30

Arg

Ser Ser

Ile Ser
45
Thr Glu
60

Pro

Gly

Thr Arg

Asn Ser Trp

Ile Thr Asn

110

Asp Gly Thr
125

Ser Glu Ser

140

Thr

Ala Ile

Arg Leu Ala
Thr
190

Pro

Gly Pro

Phe Gln
205
Leu

Ala Leu

caaatctagt
taagcaaaat
gaattcgtct
aactatatct
gagaattaat
agtttctttg
taatatgttt
ttatgatggt
gatgagaaga
atgcagagat
tggtatggac
attgtttcaa
agagaaaacc
gcattttaga
tcttaaagaa
tactattaaa
caactgcaac
taaggtcttg
aacaaatgct
agttgaatgg
tcccatctag
caggaaaaaa
gggcctecett
ctaatcccat

Leu Ala
15
Val Gln

Ser Lys

Arg Ile

Ile Arg
80
Met Leu
95
Ala Ser

Leu Ser

Met Arg

Val Ser
160
Glu Leu
175
Lys Ser

Ala Asn

Glu Lys

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1648



210
Thr Lys
225

Ser

Ser

Val His

Glu Gln Val

Gln Gly Arg

275

Gly Lys Ala

290
Asn Asn Val
305
Ala

Phe Lys

Ser Lys Val

Glu Val
355
Arg

Ser

Val
370

Ser

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

65
1116
DNA
Bras

<400> 65

atggagaaac
tctatcatcc
cttctcaaga
atgcgagcett
caactcagtt
gaagcttcgg
atcgttgatg
ctggctaagt
tttgtcaagc
gcaaaaggct
gattatcttc
cctggagtca
gagaagaaat
cttaaactga
ggaaaagctc
ccagtttaca
ggtgaaggct
ttgcaagatc
aatgcagcca

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

06
371
PRT
Bras

<400> 66
Met Glu Lys
1

Glu Ala Ala

Phe Ile Ser

Thr Pro

Gly

PF58635.ST25.txt

215

Ala Lys

230

Phe Arg
245
Arg Ser
260
Lys Val

Leu Glu

Leu Pro

Cys
Val
Leu
Phe

Leu

Val Asp

Leu Lys

Glu Ile
280
Leu Leu
295

Tyr Ile

310

Val Leu
325
Pro Lys
340
Met Asp

Gly His

sica

caaacaggat
ccaacaactc
acctagaaat
cttctcctac
catggatcat
gagggaaaca
atccagacag
gttttccaac
tagctgagcect
tctccagaca
ccatgatcga
tagtagaaaa
ggagcgaact
accaaggtcg
ttgagttctt
tcggtgatga
gtggcgttct
cgtccgaggce
agagtgtgaa

sica

Pro
5
Arg
20
Ile

Arg
Glu
Phe

Ser

Asp Arg

Thr Asn
His
360
Val

Leu

Arg
375

campestris

gtcagagagt
ttcggctcect
catcaatgat
tcatccaaaa
gcagcatcct
aatcgtaata
agctttcatg
tgctatagtt
gtattatgct
caagagggtt
tgaagtctat
caacaagttc
ggttctacag
aaaggttttc
gttagagtca
ccggaccgac
tgtctccaaa
aagtgatgaa
gaggatgtat

campestris

Val Glu Asn

235

Glu Lys Ser
250

Glu Tyr

265

Arg

Pro

Pro Thr

Glu Ser Leu

Gly Asp Asp
315
Gln Gly
330

Ser

Gly

Ala
345
Arg

Tyr

Leu Val

caaaacgttg
cctggtttca
ggcgaaagaa
tcactccctt
tctgcattag
tttctagatt
tcaagcaaga
actggtagat
ggcagccatg
aaacagtctc
agacaacttt
tgtgcttctg
gttcggtcgg
gaaatacgtc
cttgggtttg
gaagatgcat
ttcececcaaag
tttcttgcaa
gtataa

10

25

Page 49

220

Asn Arg Phe

Trp Thr Glu

Lys Leu Arg

270

Ile Lys Trp
285

Gly Phe Ala

300

Arg

Thr Asp

Phe Gly Ile
Gln
350

Lys

Ser Leu

Glu Trp
365

tcgtctcaga
tctcaatctc
tcaacgcttg
cttccatctc
aaatgtttga
atgacggtac
tgagaagaac
gcctagacaa
gcatggacat
ttctgtacca
tggagaaaac
tgcactttcg
tattaaatga
ctatgattga
gaaactctaa
ttaagctgct
atacggatgc
cgattggtgg

30

Val
240
Ala

Cys

Leu
255
Leu Thr

Asp Lys

Asn Cys

Glu Asp
320
Leu Val
335
Glu Pro

Arg Met

ggcggcaagyg
caagaaaaag

ggtagattca
ctcagagcaa
gaaaatcaca
tctectctece
agtaaaaaaa
ggtgtataac
taaagggcca
accagccagt
caaatcaact
ttgcgtcgat
ataccctagg
atgggataaa
caacgttttc
acgagacaga
ttcatattat
cgtggaaaca

Asn Arg Met Ser Glu Ser Gln Asn Val Val Val Ser

15

Ser Ile Ile Pro Asn Asn Ser Ser Ala Pro Pro Gly

Ser Lys Lys Lys Leu Leu Lys Asn Leu Glu Ile Ile

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

1020
1080
1116



35

Asn Asp Gly

50

Ser Pro Thr

65

Gln Leu Ser

Glu Lys Ile

Asp Tyr Asp

115

Phe Met Ser
130

Phe Pro Thr

145

Phe

Val Lys

Ile Lys Gly
Leu
195

Arg

Ser Leu

Val Tyr
210
Val Glu
225

Glu

Asn

Lys Lys

Glu Tyr Pro
Met
275

Leu

Arg Pro

Glu Ser
290
Gly Asp
305
Gly

Asp

Glu Gly

Ala Ser Tyr

Ala Thr Ile
355
Val

Met Tyr

370

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

67
1098
DNA
Bras

<400> 67

atggtgagct
acaaggttaa
ctcgagatca
tctcectactce
tggatcatgc
gggaaacaaa
ccagacaaag
ttcccaactg
gctgagctgt

Glu Arg

His Pro

Ser Trp
85

Thr Glu
100
Gly Thr

Ser Lys

Ala Ile

Ile
Lys
70

Ile
Ala
Leu

Met

Val

PF58635.ST25.txt

40
Asn Ala
55
Ser Leu

Met Gln

Ser Gly

Pro
120
Arg

Ser

Arg
135

Thr Gly

150

Ala
165
Ala

Leu

Pro
180
Tyr Gln

Gln Leu

Asn Lys

Glu
Lys
Pro
Leu

Phe

Leu Tyr

Gly Phe

Ala Ser
200
Glu Lys
215

Cys Ala

230

Ser
245
Leu

Trp

Arg
260
Ile Glu

Gly Phe

Arg Thr

Glu
Lys
Trp
Gly

Asp

Leu Val

Leu Asn

Asp Lys
280
Asn Ser
295

Glu Asp

310

Cys Gly
325
Tyr Leu
340

Gly Gly

sica rapa

ttgtcgtgga
gtatcatccc
tcaatggtgg
atctcaaatc
agcatccttc
tcgtaatgtt
ctttcatgtc
caatagttac
attatgctgg

Val

Gln

Val

Leu Val

Asp Pro

Glu Thr
360

gaaaccacag
taacaactct
acaaagagtc
actaccttct
agcattagaa
tcttgattat
aagcaagatg
cggtagatgce
aagccatggc

Trp Val
Pro
His
Gly
105
Ile
Thr
Arg
Tyr
Ser
185
Asp
Thr
Ser
Leu
Gln
265
Gly
Asn
Ala
Ser
Ser

345
Asn

Asp

Ser
75
Ser

Ser

Pro
90
Lys Gln

Val Asp

Val Lys
Leu
155
Gly

Cys

Ala
170
Arg His

Tyr Leu

Lys Ser
His
235
Val

Val

Gln
250
Gly Arg

Lys Ala

Asn Val

Phe Lys
315
Lys Phe
330
Glu Ala

Ala Ala

agaatgtcaa
tcectetgete
aacgcttggg
tctgtctect
atgtttgaga
gatggtactc
agaagaactg
atagacaagg
atggacatta

Page 50

45
Ser Met
60

Ile

Arg

Ser Ser

Ala Leu Glu

Ile Val Ile
110
Pro Asp
125

Leu

Asp
Lys Ala
140
Asp

Lys Val

Ser His Gly
Val
190

Ile

Lys Arg

Met
205
Pro

Pro

Thr
220
Phe

Gly

Arg Cys

Arg Ser Val

Val Phe
270
Phe

Lys

Glu
285
Pro

Leu

Phe
300
Leu

Val

Leu Arg

Pro Lys Asp
Glu
350

Val

Ser Asp

Ser
365

Lys

acggtgtcgt
agaaaacgct
tcgattcaat
cagagaaaca
agatcacaca
tctctcececat
tgaaaaaatt
tgtataactt
aaggtccagc

Ala Ser

Glu Gln
80
Met Phe
95
Phe Leu

Arg Ala

Lys Cys

Asn
160
Asp

Tyr

Met
175
Lys Gln

Asp Glu

Val Ile

Val Asp
240
Leu Asn
255
Glu Ile

Leu Leu

Tyr Ile

Asp Arg
320
Thr Asp
335
Phe Leu

Lys Arg

atcagagacc
tctcaagaac
gcgggcttcet
cctcagctca
ggcttcagga
cgttgatgat
ggctaaatgt
tgtgaagctg
aaaaggtttc

60
120
180
240
300
360
420
480
540



tccagacaca
atgatcgatg
gtagaaaacc
agcgaactgg
caaggtcgga
gagttcttgt
ggcgacgatc
ggcatacttg
tccgaggcaa

agcagggccg

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

68
362
PRT
Bras

<400>
Met Val
1
Val

68
Ser

Ser Glu

Ala Gln Lys
35
Val Asn
50

Lys

Arg
Leu Ser
65

Trp

Ile Met

Gln Ala Ser

Thr Ser
115

Arg

Leu

Met
130
Val

Lys

Ile
145
Ala

Thr

Glu Leu

Ala Lys Gly

Gln Ala
195
Glu

Pro

Leu
210
Phe

Leu

Lys Thr

225
Ser

Glu Leu

Leu Lys Leu

Asp Trp Asp

275

Phe Gly Asn
290

Thr Asp

305

Gly

Glu

Ile Leu

agagggttaa
aagtctataa
acaagtttac
ttctacaggt
aggttttcga
tagagtcact
ggaccgacga
tctccaaatt
gtccacacac
atttataa

sica rapa

Phe Val
Thr
20

Thr

Thr
Leu
Ala Trp
Leu Pro
His
85

Gly

Gln

Gly
100
Pro Ile

Arg Thr

Gly Arg

Val
Arg
Leu
Val
Ser
70

Pro
Lys
Val

Val

Cys

PF58635.ST25.txt

acagtctctg
acagctcttg
cgcttctgtg
tcggtcggta
aatccgtcct
tgggtttggg
agatgcattt
tcccaaggat
gcgtatatta

Glu Lys

Leu Ser

Asn
40
Ser

Lys

Asp
55
Ser Val

Ser Ala

Gln Ile

Asp Asp
120
Lys Lys
135

Ile Asp

150

Tyr Tyr
165
Phe Ser
180
Ser Asp

Lys Thr

Ala Ser

Ala
Arg
Tyr
Lys

Val

Gly Ser

His Lys
Pro
200
Thr

Leu

Ser
215

His Phe

230

Val Leu
245
Ser Gln
260

Lys Gly

Ser Asn

Asp Ala

Gln
Gly
Lys
Asn

Phe

Val Arg

Arg Lys

Ala Leu
280
Val Phe
295

Lys Met

310

Val Ser

325

Lys

Phe Pro

ttgtaccaac
gagaaaacta
cactttcgtt
ttagagaaat
atgatcgatt
aactctaaca
aagatgctac
acagatgctt
tacctttctg

Gln
10
Ile

Pro Arg

Ile
25
Leu

Pro

Glu Ile

Met Arg Ala
Glu
75

Met

Ser Ser

Glu
90
Met

Leu

Val
105
Pro

Phe

Asp Lys

Leu Ala Lys

Lys Val Tyr

155

His Gly Met
170

Arg Val

185

Met

Lys

Ile Asp

Pro Gly Val
Val
235

Leu

Arg Cys
Val
250
Phe

Ser

Val
265
Glu

Glu

Phe Leu

Pro Val Tyr
Val
315

Thr

Leu Arg

Lys Asp
330

Page b1

cagccagtga
aatcaactcc
gcgtggaaga
atcctacgcet
gggataaagg
acgttttccc
gagtcagggyg
cgtattctct
ttcctaaata

Met Ser Asn
Ser
30

Gly

Asn Asn

Ile Asn

45

Ser Ser Pro

60

Lys His Leu

Phe Glu Lys

Leu Asp Tyr

110

Ala Phe Met

125
Phe

Cys Pro

140
Asn

Phe Val

Asp Ile Lys

Gln Leu
190

Tyr

Ser
Glu Val
205
Ile Val
220

Glu

Glu

Glu Lys

Glu Lys Tyr

Ile Pro
270

Ser

Arg

Glu
285
Gly

Leu

Ile
300
Arg

Asp

Gly Glu

Asp Ala Ser

ctatcttccc
tggagtcata
gaagaaatgg
caaactgagc
aaaagctctt
ggtttacatc
tgaaggcttt
gcaagatccg
taagatgttt

Gly Val
15
Ser Ser

Gly Gln

Thr His
Ser
80
Thr

Ser

Ile
95
Asp Gly

Ser Ser

Thr Ala

Leu
160
Pro

Lys

Gly
175
Leu Tyr

Lys Gln

Asn His

Lys Trp
240
Pro Thr
255
Met Ile

Leu Gly

Asp Arg

Phe
320
Ser

Gly

Tyr
335

600
660
720
780
840
900
960
1020
1080
1098



340

PF58635.ST25.txt
Leu Gln Asp Pro Ser Glu Ala Ser Pro His Thr Arg Ile Leu Tyr Leu

345

Ser Val Pro Lys Tyr Lys Met Phe Ser Arg

355

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

69
1280
DNA

<400> 69

cgccgcecggt
ggttttatat
agagttaatt
ccgtccattg
ttcgaacaga
ggcactcttt
aagacagtga
gacaaggtgt
gacattaaag
caaccagcta
acaaaatcaa
cgttgtgttg
gactacccca
aaatgggaca
accgatgtct
ttgagggaca
gcatcctatt
tggaaagaat
taaatatttg
aattattgtt
tggggtacaa
aatggtttcg

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

70
304
PRT

<400>
Met Arg
1
Asp

70
Ala

Asp Gln

Phe Glu Gln

35

Leu Asp Tyr
50

Ala Phe

65

Cys

Met

Phe Pro

Asn Phe Val

Asp Ile Lys
115
Val Leu
130

Tyr

Ser

Val Lys

caaaatggtc
ccatttccag
catgggtcga
ctgatgatca
taatcgatgc
caccaatcgt
gaaagctagc
ataattttgt
gccctgaaaa
gtgaatttct
caccaggtgc
atgaaaagaa
agcttcggcet
aagggaaagc
ttccegttta
gaggccaagg
cattacaaga
tatctctaag
tgcaccctag
ttaagatgag
agggtcaagt
gattaatgtt

Ser Ser

Gly Ser
20
Ile Ile

Asp Gly

Ser Lys

Thr Ala
85

Lys Leu
100
Gly Pro

Phe Gln

Gln Leu

Pro
Trp
Asp
Thr
Lys
70

Ile
Ala
Glu

Pro

Val

360

Gossypium hirsutum

tctgatccaa
aaagaaattg
ttccatgaga
aggttcctgg
atcaaaaggg
agccgatcca
caaatgtttc
caaattagct
aggttccaaa
tcccatgatt
taaagtggag
atggagtgaa
aactcaaggc
ccttgaattt
tatcggagat
ttttggtatt
accagatgag
aactcagtcg
caaagaaatt
agaaatgatt
cttgtagcett

Gossypium hirsutum

Thr His

Asn Leu

Ala Ser
40
Leu Ser
55
Met Arg

Val Ser

Glu Leu

Lys Gly
120
Ala Ser
135

Glu Thr

actctgcaca
cttcaaaacc
gcttcttctc
aatctaaacc
aaacaaatcg
gatcgggctt
cctacagcta
gagctatact
tctaacaaag
gatgaggttt
aacaacaagt
ttggcacaac
cgaaaggttt
ttgttagaat
gatcggaccg
cttgtatcca
gtcatggact
agaatgtaga
gtaaaggggyg
ataaaagctt
cataacttgt

Met Lys Ser

10
Asn His Pro
25
Lys

Gly Lys

Pro Ile Val

Thr Val
75

Cys

Lys
Gly Arg
90

Tyr Tyr Ala
105
Ser

Lys Ser

Glu Phe Leu

Thr Lys Ser
Page 52

350

gaaaccaccg
ttgaaatcaa
caactcatat
atccatcagc
taatgtttct
tcatgtctaa
tagtgagtgg
atgctggaag
atactgaatc
ataaacagtt
tttgtctctce
aagtgaagtc
tggaaatccg
ctcttggatt
atgaagatgc
agttccccaa
ttttacgacg
agaaaataag
gtgtgagatt
tgtacatctt
ctattaatgc

Ala Pro Ser

Ala Leu
30
Val

Ser
Gln Ile
45
Ala Asp
60

Arg

Pro

Lys Leu

Arg Asp Lys
His
110
Asp

Gly Ser

Asn Lys

125

Pro Met Ile

140
Thr

Pro Gly

gcaccacctg
tgccggagcet
gaaatcagca
actagatatg
tgattacgat
gaagatgaga
cagatgcagg
ccatggcatg
tgttctttte
ggttgaaact
agtacacttc
tgttttaaaa
tcctacaatce
tgctaactgt
attcaagata
agacactaat
tctggttgaa
acagtggaag
aaagtagtaa
tgtaactagt
ataggaaagc

Ile
15
Asp

Ala
Met

Met Phe

Asp Arg

Ala Lys
80
Val Tyr
95
Gly Met

Thr Glu

Asp Glu

Ala Lys

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

1020
1080
1140
1200
1260
1280



145

Val Glu Asn

Glu Lys Lys
Pro
195

Thr

Asp Tyr

Pro
210
Ser

Arg

Glu
225
Gly

Leu

Asp Asp

Gly Gln Gly

Ala Ser Tyr

275
Leu Val

290

Arg

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

71
1509
DNA

<400> 71

cagccctcca
gtgtcagagg
tcgctgttee
gcggcgcagg
tcgtccecca
cgcggectgyg
ctccaaaggg
cgatgacccc
caagcacttc
gaagctggcg
atcctcttcc
gttcctgceccce
cggcgccaag
aaagagctgg
gcgcatgtcg
caaggccctc
cgtctacatc
ccagggcgtce
gcaggagccc
cagggcgcgce
gccggccggg
tcgtcatcegt
gcctgtgggg
atgtatacct

caaggggagg
ttttgcctc

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

72
289
PRT

<400> 72

PF58635.ST25.txt

150

Asn Lys
165
Trp Ser
180
Lys Leu

Ile Lys

Gly Phe

Phe
Glu
Arg
Trp

Ala

Cys Leu

Leu Ala

Thr
200
Lys

Leu

Asp
215

Asn Cys

230

Thr
245
Gly

Arg

Phe
260
Ser Leu

Glu Trp

Hordeum vulgare

ccgcatccgg
tgggcatcac
cgtacccgcece
cggagcttgg
cgcacgccag
atggccaggc
aagcagatcg
gacgccgcect
ccgacggcga
gagctctact
gggcacgcaa
atgatagaag
gtggagaaca
ggcgcgctgg
caggggcgga
gagttcctgc
ggcgacgacc
gggatcctcg
gccgaggtca
ctcaggctgc
ctaattaatt
atgaaagcca
cattgtggcg
accgagtaac
aaccatggaa

hordeum vulgare

Asp
Ile
Gln

Lys

Glu Asp

Leu Val

Glu Pro
280
Glu Leu

295

gccggagaca
ggtgaccgcg
gccgcegtgcec
cgcggggatyg
ggccgctgcece
acccctcege
tcatgttcct
tcatgagcga
tcgtcagtgg
acgccggcag
agtccaaggc
aggtgcatca
acaagttctg
cggagacggt
tggtgttcga
tcgagtcgcet
gcaccgacga
tctccaagca
tggagttcct
ggcgacaggc
cactacgcgt
aaggctacgt
ccacatgctg
gactatgcat
taaagaaaca

Ser Val
Gln
185
Gln
Gly
Thr
Ala
Ser
265
Asp

Ser

155
His
170
Gln Val

Gly Arg

Lys Ala
Val
235
Lys

Asp

Phe
250
Lys Phe

Glu Val

Leu Arg

cctcectgge
gccacggcca
gggatggccyg
ctcagtggcc
gccctcegcetg
cttggccaag
cgactacgac
gacgatgcgg
tcggtgcecge
ccacggcatg
caaaggagtt
acgcctgata
cgtctcecgtce
gaagggggtyg
ggtgcggcece
gggcttcgcece
ggacgccttc
ccccaaggac
ccteecgecte
ccacgcctga
agcttagtta
ggatgagaag
tgttctaacc
gcatgtaaat
gaaacctgag

Page 53

Phe Arg Cys
Val
190

Leu

Lys Ser
Val
205
Glu

Lys

Leu Phe

220

Phe Pro Val

Ile Leu Arg

Pro Lys Asp

270

Met Asp Phe
285

Thr Gln

300

Ser

cgccatcgag
cggcgtgecce
tgagccggaa
tggtcgagtc
ccggcegtecg
ttcgaggaga
ggcacactgt
atggccgtgce
gacaaggtgt
gacatcaagg
ctcttccaac
gaggagacca
cacttcagat
atgcgggagt
accatcaagt
gactgcagca
aaggtgctgce
accagcgcat
gtcgagtgga
tcggacgacc
gttgatgaat
aaggaaccgt
acgcccttcet
taccctggta
taaatagcaa

160
Val Asp
175
Leu Lys

Glu Ile

Leu Leu

Ile
240
Arg

Tyr

Asp
255
Thr Asn

Leu Arg

Arg Met

catgccggtce
ctgccecgggg
gtgcctgegg
catgcgggceyg
acgacgagca
tcgtggcecgce
cccccategt
gcagcgtggce
ttgagttcgt
gcccggcecaa
cagcaagcga
agcacgtagc
gcgtcgacga
acccgaagct
gggacaaggg
acgtgctgcecc
ggcggagggg
ccttctceget
agcagctctc
acgaggatcg
cccctgcectceca
accacggcga
ttttctgggg
cgtccacgta
caaccaagcc

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1509



Met Ala Arg

Ala Ser Lys
Pro
35

Met

Leu Ser

Met Arg
Val
65

Glu

Ser Gly

Leu Tyr

Lys Ser Ser

Gln Ala
115
Glu

Pro

Ile
130
Phe

Leu

Lys
145
Gly

Cys

Ala Leu

Leu Arg Met

Lys Trp Asp

195

Phe Ala Asp
210

Thr Asp

225

Gly

Glu

Ile Leu

Leu Gln Glu
Gln

275

Trp Lys

Ala

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

73
1945
DNA
Medi

<400> 73

tgtctctctce
cctcttttge
ctatttgttt
gaccaaaacc
acccggtgga
aggacaaaga
atcttctcct
agatatgttt
ctatgatggt
gatgaggaaa
atgcatagat
tggcatggat
ggaagtactt
actagttgag

His Pro
Gly
20

Ile

Lys
Val

Ala Val

Arg Cys
Ala
85

Gly

Tyr

Ser
100
Ser Glu

Glu Thr

Val Ser

Ser
Gln
Asp
Arg
Arg
70

Gly
His
Phe
Lys

Val

PF58635.ST25.txt

Ala
Ile
Pro

40
Val

Asp

Ser
55
Asp Lys

Ser His

Ala Lys
Pro
120
Val

Leu

His
135

His Phe

150

Ala Glu
165
Ser Gln
180
Lys Gly

Cys Ser

Asp Ala

Thr
Gly
Lys
Asn

Phe

Val Lys

Arg Met

Ala Leu
200
Val Leu
215

Lys Val

230

Val Ser
245
Pro Ala
260

Leu Ser

cago

tagttctaaa
attccattgc
cctcacaaac
ggaatcaatg
tacgttcaca
atcaatacat
tctttagectg
gaacaaatta
actttgtcac
acagttaaga
aaagtgtaca
attaaagggc
tttcaacctg
aaaacaaaat

Lys
Glu

Arg

His Pro

Val Met

Ala Arg

280

truncatula

tattccctat
aattatccac
cctaagtgaa
gtagcggtac
ttccaaggag
ggattgattc
aagaatacaa
tggatgctgc
ctattgtcga
aacttgcaag
attttgtccg
caacaaaaga
ccagagaatt
caactcctgg

Val Met
25

Asp
Ala
Val
Gly
Ser
105
Met
Ala
Arg
Gly
Val
185
Glu
Pro
Leu
Lys
Glu

265
Leu

Leu Ala Lys Phe Glu

10
Phe Leu

Ala Ala

Lys His

Phe Glu
75
Met Asp
90
Lys Ala

Ile Glu

Gly Ala
Val
155
Met

Cys

Val
170
Phe Glu

Phe Leu

Val Tyr

Arg Arg
235
Asp Thr
250
Phe Leu

Arg Leu

ctctcttttg
ttctcacacc
gatgactcaa
tattaccgtg
gagaattttg
tatgagagct
ttcttggatt
aaaaggaaaa
tgaccctgac
gtgttttcct
tttggatgaa
gtccaaatac
tgttcccatg
tgccagagtt
Page 54

Glu Ile

Asp Tyr Asp

Phe Met
45

Pro

Ser
Phe Thr
60

Phe

Val Lys

Ile Lys Gly
Val
110

His

Lys Gly

Glu Val
125
Val

Lys Glu

140
Asp

Glu Lys

Arg Glu Tyr

Val Pro
190

Ser

Arg

Glu
205
Gly

Leu

Ile
220
Arg

Asp

Gly Gln

Ser Ala Ser
Leu
270

Gln

Leu Arg

Arg Arg
285

cctcttcaat
ccacctcttt
aagaatgtgg
gcacagaagc
aagaatcttg
tcttcteccaa
cttcgccatce
cagattgtta
cgtgctttca
actgcaattg
ctatattatg
aacaaaaata
ataaatgagg
gagaaccaca

Val
15
Gly

Ala
Thr
Glu Thr
Ala Ile
Ala

80
Ala

Leu

Pro
95
Leu Phe

Gln Arg

Asn Asn

Ser Trp
160
Pro Lys
175
Thr Ile

Leu Gly

Asp Arg

Val
240
Ser

Gly

Phe
255
Val Glu

Ala His

ttcecttett
aacctatttt
ttgtgtctga
caccggcagc
aaatcaatgg
ctcatgtcaa
catctgcatt
tgtttttgga
tgtctgaatc
ttactggaag
ctggaagtca
acaaagctga
tgtacgaaca
agttctgcac

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



ctctgttcat
atccgtgtta
tcgtcccgea
atttgccaac
tgcattcaag
aaaagacaca
gcgtttggtyg
tttgtacatc
tcaattttct
tcctgtttat
agatcaaggt
tttacaagag
atctccaaga
aaatacatga
aaaatgtatg
gtctacattg
tatatgtact
gtacccttat
atagtgacat

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

74
366
PRT
Medi

<400> 74
Met Thr Gln
1
Gly

Ser Gly

Gly Val
35
Gly

Tyr

Asn Gly

50

Ser Pro Thr

65

Ser Trp Ile

Met Asp Ala

Gly Thr Leu

115

Glu Ser Met
130

Ala Ile

145

Leu

Val

Asp Glu

Pro Thr Lys

Phe Gln
195

Leu

Leu
Glu Gln
210
Asn His
225

Arg

Lys

Trp Val

Pro Lys Leu

tttagatgtg
aaagagtacc
attaaatggg
tgtaacgatg
aaattaagag
gctgctgcat
gagtggaaaa
cctgactggc
aactaataaa
attggtgatg
tttggaattc
cctaatgagg
tcacgttcta
ccttttttat
gaaaaaaaaa
atgtaattag
aaccatatca
gattatgatg
gcttattaag

cago

Lys Asn
Thr
20

His

Ile
Ile

Gln Arg

His Val

Leu Arg
85

Ala Lys
100
Ser Pro

Arg Lys

Thr Gly

Val
Thr
Pro
Ile
Lys
70

His
Gly
Ile

Thr

Arg

PF58635.ST25.txt

ttgatgaaaa
cgaagcttcg
acaagggcaa
tatttcctgt
acatagatca
actctttaca
aaacatctcc
cataaaatac
tcctagagtce
atagaaccga
tagtctctaa
ttatggagtt
gggtgtaaat
ttttctttet
atgaaagaca
cttagccaag
gatcagatca
attaaatatt
tactt

truncatula

Val Val

Val Ala

Arg Arg
40
Asn Thr
55
Ser Ser

Pro Ser

Lys Gln

Val Asp
120
Val Lys
135

Cys Ile

150

Leu Tyr
165
Glu Ser
180
Pro Ala

Val Glu

Phe Cys

Tyr
Lys
Arg
Lys

Thr

Ala Gly

Tyr Asn

Glu Phe
200
Thr Lys
215

Ser Val

230

Glu Leu
245

Arg Leu

Ala

Thr

Gln Gln

Gln Gly

gagatgggtt
tctaacacaa
ggccctcgaa
ttatattggt
aggttttgga
agagcctaat
aagatcacgt
atgacccata
aacaggattt
tgaagatgca
gtttccaaaa
ccttcagcgt
gaagactttg
atgttttgtt
aaagtgtctt
tagtaattac
gatgaagtga
ataaggttac

Glu
10
Lys

Ser Thr

Gln
25
Arg

Pro

Ile Leu

Trp Ile Asp
Leu
75

Asp

Pro Ser

Ala Leu
90
Ile Val
105

Asp

Met

Pro Asp

Lys Leu Ala
Val
155

Gly

Asp Lys
His
170
Asn

Ser

Lys Asn

185

Val Pro Met

Ser Thr Pro

His Phe Arg

235

Val Lys Ser
250

Arg Lys Val

Page 55

gaattggcac
ggaagaaadg
tttttgctag
gatgatagaa
attctagtct
gaggttatgg
tctagggtgt
ttcatttttt
gccaactgta
ttcaagaaat
gacacagctg
ttggtggagt
tacatccctg
cagattagta
tctgagtttg
taattagtac
ttctgaatgg
gtatcaaaag

Lys Thr Gly

Ala Ala
30

Leu

Pro

Asn
45
Met

Lys

Ser
60
Ala

Arg

Glu Glu

Met Phe Glu

Phe Leu Asp
110
Ala Phe
125

Cys

Arg
Arg Phe
140
Tyr

Asn Phe

Met Asp Ile

Ala Glu
190
Glu

Lys
Ile Asn
205
Gly Ala
220

Cys

Arg

Val Asp

Val Leu Lys

Leu Glu Ile

agcaagtaaa
tattggagat
agtcacttgg
ccgatgaaga
ctaagtttcc
agttccttca
aaatgaagac
aatttgtcca
acgatgtatt
taagagacat
ctgcatactc
ggaaaaaaac
actggccata
caaaagagca
aagctcgatt
ggggggaaag
gttaaaattt
atatgtattt

Ile
15
Pro

Asn
Gly
Glu Ile
Ala Ser
Asn

80
Ile

Tyr

Gln
95
Tyr Asp

Met Ser

Pro Thr

Val Arg
160
Lys Gly
175
Glu Val

Val Tyr

Val Glu

Glu Lys
240
Glu Tyr
255

Arg Pro

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1945



Ala Ile Lys

275

Leu Gly Phe
290

Asp Arg Thr

305

Gly

Phe Gly

Tyr Ser Leu

Val Glu Trp

355

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

75
1583
DNA
Medi

<400> 75

aacacaccca
caatttctca
gagaagatat
atgcctgaat
aagcctttgg
tccatgagag
cattggactc
aatgggaaac
gatccagata
cattttccca
ttggctgaat
agaagcacta
cccatgatca
atggtggaaa
tgggaagcat
acacaaggga
cttgaatttt
attggtgacg
tgtgggattc
ccatctgagg
tctcacaagt
ccaagaatct
tacattttat
tttttcetttt
ttgcatgcgc
attataactt
atgaaaattg

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

76
379
PRT
Medi

<400> 76

260

Trp Asp

Ala Asn

Asp Glu

Lys
Cys

Asp

PF58635.ST25.txt

Gly Lys
280
Asn Asp
295

Ala Phe

310

Ile Leu
325
Gln Glu
340

Lys Lys

cago

tctctetgtt
taacaatgac
tggaattagc
taatggcttt
aagatgataa
cttcatctcc
ttttcecatce
aaattgttgt
aagcctacat
ctgccattgt
tatactatgc
aaaaaggtaa
atgaggttta
ataacaagtt
tgggtgaaca
gaaaagtgtt
tgctagagtc
atagaaccga
ttgtttcaaa
ttggagaatt
tgtagagaga
ggtcaagggyg
tgttccataa
tttectttte
atgcggatag
tcttactctc
ccaatttcat

cago

Val

Pro

Thr

Ser Lys

Asn Glu

Pro
360

Ser

truncatula

cttctctgtce
taaccagaat
aatgtcgatt
gtttgatggg
tgatcacaaa
tactcgaacc
ttctgcgttg
ttttcttgac
gagcaaaaag
tagtggaagg
tggaagccat
taatgatggg
taagatcttg
ttgtttatct
agtaagctta
ggaaattcga
acttggtttt
cgaagatgct
aatttcaaaa
tttgcggcat
gctaggaatc
tagttaaaat
ttttaatatt
ttgtttcaat
tgaaagacat
tactgtactt
ctt

truncatula

265
Ala Leu Glu

Val Phe Pro
Leu
315

Lys

Lys Lys

Phe Pro
330
Val Met
345

Arg

Glu

Ser Arg

ttttcectcet
atgttgggaa
tcaaactcta
cttttaggcc
ggagcaacta
agacacgatt
aacatgttca
tatgatggaa
atgagagtga
tgcttaaaca
gggatggata
gtacttttgc
gtggagaaaa
gtgcattttc
gtgatgaatg
ccaattatta
gcaaattcta
tttaaggttt
gaaactaatg
ttggtggatt
tataaatgag
ggcatccctt
ttagggacta
gtataattct
atgttttatg
aatgtacgtt

270

Phe Leu Leu
285

Val Tyr

300

Arg

Ile

Asp Ile

Asp Thr Ala

Phe Gln
350
Val

Leu
Ser Arg
365

ctagtttttt
agtcacgtgt
atgttttacc
agcgcaaaaa
aagttaacgc
cagaaaatcg
gtaaaataat
ctctctcccce
cattgaagga
agctatttag
ttaagggtcc
agcctgctag
caaagtgtgt
ggaacgttga
attacccaaa
aatgggacaa
aaggagtatt
tacgcaatag
cttcttacac
ggaaaagaac
tttagggatt
gtttgaaaat
gaaagtccaa
attcttgatc
cctcatttgt
tggcaaatgt

Glu Ser

Gly Asp
Gln
320
Ala

Asp

Ala
335

Arg Leu

ttcttattct
gattgtgaat
aagaacttca
caatctcatt
gtggattgat
tgaccagact
gtacaataca
aattgtagca
catagcaaga
ctttgtaagg
aacaaatagg
tgaatttttg
tccaggggct
cgaaaagagt
actaaagcta
aggaagggct
tccaatctat
gggccaaggg
tttgcaagat
aagttctcgt
tgacaccgac
aggaaaatag
atagattctc
tttcacacgt
tatatgagac
aatactcata

Met Thr Asn Gln Asn Met Leu Gly Lys Ser Arg Val Ile Val Asn Glu

1

5

10

15

Lys Ile Leu Glu Leu Ala Met Ser Ile Ser Asn Ser Asn Val Leu Pro

Arg Thr Ser

20
Met

25

Page 56

30

Pro Glu Leu Met Ala Leu Phe Asp Gly Leu Leu Gly

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1583



35

Gln Arg Lys

50
Gly

Lys Ala

Ser Pro Thr

Trp Thr Leu
Thr
115

Ser

Tyr Asn

Thr Leu
130
Lys Met
145
Ile

Arg

Val Ser

Ala Glu Leu

Thr Asn Arg

195

Gln Pro Ala

210
Leu Val Glu
225
Lys

Phe Cys

Glu Ala Leu
Leu
275

Asp

Leu Lys

Lys Trp
290
Phe Ala
305

Thr

Asn

Asp Glu

Gly Ile Leu

Leu Gln Asp
355
Arg

Trp Lys

370

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

77
1665
DNA

<400> 77

gatcttcatc
cattgcgagt
ccatttttct
gattgtatta
gtagcgtccg
tcaaactccc
tgtatcacca
atcaactctt
cctctttetg

Asn
Thr
Arg
Phe
100
Asn
Pro
Val
Gly
Tyr
180
Arg
Ser
Lys
Leu
Gly
260
Thr
Lys
Ser
Asp
Val
340

Pro

Thr

Asn
Lys
Thr
85

His
Gly
Ile
Thr
Arg
165
Tyr
Ser
Glu
Thr
Ser
245
Glu
Gln
Gly
Lys
Ala
325
Ser

Ser

Ser

Leu
Val
70

Arg
Pro
Lys
Val
Leu
150
Cys
Ala
Thr
Phe
Lys
230
Val
Gln
Gly
Arg
Gly
310
Phe
Lys

Glu

Ser

PF58635.ST25.txt

40
Ile Lys Pro
55
Asn

Ala Trp

His Asp Ser

Ala Leu
105
Val

Ser
Gln Ile
120
Ala Asp
135

Lys

Pro

Asp Ile

Leu Asn Lys
His
185
Gly

Gly Ser

Lys Lys

200

Leu Pro Met

215
Cys

Val Pro

His Phe Arg

Val Leu
265
Val

Ser
Arg Lys
280
Ala Leu
295

Val

Glu

Phe Pro

Lys Val Leu

Ile Ser Lys

345
Glu

Val Gly

360
Ser

Arg His

375

Nicotiana benthamiana

Leu
Ile
Glu
90

Asn
Val
Asp
Ala
Leu
170
Gly
Asn
Ile
Gly
Asn
250
Val
Leu
Phe
Ile
Arg
330
Glu

Phe

Lys

Glu
Asp
75

Asn
Met
Phe
Lys
Arg
155
Phe
Met
Asn
Asn
Ala
235
Val
Met
Glu
Leu
Tyr
315
Asn
Thr

Leu

Leu

Asp
60

Ser
Arg
Phe
Leu
Ala
140
His
Ser
Asp
Asp
Glu
220
Met
Asp
Asn
Ile
Leu
300
Ile
Arg

Asn

Arg

45
Asp

Met
Asp
Ser
Asp
125
Tyr
Phe
Phe
Ile
Gly
205
Val
Val
Glu
Asp
Arg
285
Glu
Gly
Gly

Ala

His
365

Asn
Arg
Gln
Lys
110
Tyr
Met
Pro
Val
Lys
190
Val
Tyr
Glu
Lys
Tyr
270
Pro
Ser
Asp
Gln
Ser

350
Leu

Asp
Ala
Thr
95

Ile
Asp
Ser
Thr
Arg
175
Gly
Leu
Lys
Asn
Ser
255
Pro
Ile
Leu
Asp
Gly
335

Tyr

Val

His
Ser
80

His
Met
Gly
Lys
Ala
160
Leu
Pro
Leu
Ile
Asn
240
Trp
Lys
Ile
Gly
Arg
320
Cys

Thr

Asp

cctaactcct
aaagaaacct
tttgctacaa
actgattagt
accctaaatc
ccgcgcectgtt
tttcaagaaa
gggttgattc
atgacatcaa

attccaatcc
ttcttcgget
aacagagtga
tgaacataat
cggtattaat
cacgacagtg
aacacttgtt
aatgagagct
ttcttggatg

caatttgtct
tcgtcttaac
aagcagagta
ttaggagtga
ttggcaatac
gcacagaagc
gaaatcaatg
tcctcectecta
gtgcaacatc

Page 57

tcctactttt
ccaactctca
cactatcccc
cgatgactca
cagtgaaggt
cgccaccggce
ggaataacac
ctcatcacaa
catcagcact

ttttttctag
ttcccattcece
tgttcttcaa
gcagaatgtg
acaagtacca
accggggagt
tggtgctaga
gtccactcct
ggatatgttt

60
120
180
240
300
360
420
480
540



gagcagataa
acactctccc
acagtgagaa
aaggtataca
ataaaaggac
ccagcaagtg
aaatctacag
tgtgttgatg
tatccaaagc
tgggacaaag
gatgtatttc
cgagaaagag
tcttattctt
aaaaagttgt
tctctacgga
tgtattttcc
gctttttaat
acaagggtaa
aagtacatat

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

78
390
PRT

<400> 78
Met Thr Gln
1
Leu

Ala Ile

Thr Thr
35

Ser

Phe
Thr Ile
50

Ala Arg
65

His

Ile

His Lys

Val Gln His

Ser Lys Gly
115
Pro Ile
130

Ala

Ser

Arg Thr

145
Ser

Gly Arg

Leu Tyr Tyr

Gly Ser Lys
195
Glu Phe
210

Thr

Ser

Ala
225
Ala

Lys

Ser Val

Ala Gln Val

taagtgcttc
ccattgttga
agcttgctag
actttgtacg
catcaaaagg
aatttctacc
aaggagttat
aaaagaaatg
tgagattaac
gcaaagctct
ctgtatatat
gacagggttt
tacaagaacc
cgttaagaag
actaatgaag
ttttataaat
ccttttctat
attgtaattt
atactcccta

Gln Asn

Pro Val
20
Val Ala

Arg Lys

Asn Ser

Thr
85
Ser

Ser

Pro
100
Lys Gln

Val Glu

Val Arg

Lys
Gln
Thr
Trp
70

Pro
Ala
Ile

Asp

Lys

PF58635.ST25.txt

aaagggaaag
ggatcctgac
atatttccct
attggcagag
ttccaaatac
aatgattgat
agtggagaat
gggtgaacta
acaaggaaga
tgaattcttg
tggtgatgac
tggcattctt
atctgaggtt
acagtttaga
aattattgtc
ataacaaaag
ttggctttaa
tctagtctta
aattgaaaga

Nicotiana benthamiana

Val Val Ala

Val Gln
Pro
40
Val

Lys

Leu
55
Val Asp

Pro Leu

Leu Asp

Val Met
120
Pro Asp
135

Leu Ala

150

Cys Arg
165
Ala Gly
180
Tyr Lys

Leu Pro

Ser Thr

Asp
Ser
Lys
Met

Glu

Lys Val

His Gly
Ala
200
Asp

Gly

Ile
215

Gly Val

230

Phe
245
Arg

His

Val

Arg

Ser

Cys Val

Val Leu

caaatagtga
caagctttca
actgcaatag
ttgtactacg
aagaaaggag
gaggtttaca
aacaagtttt
gcacaagtcg
aaagtatttg
cttgaatccc
cgaaccgatg
gtctccaaaa
atggtgtttt
attcgaaggc
caaaagtaat
aagttgtaaa
ggccttgtac
gctaatgcat
tgacacattt

Ser Asp Pro
10

Val Pro

25

Pro

Ser

Pro Ala

Glu Ile Asn

Ser Met Arg

75
Ser Asp Asp
90
Met Phe
105

Phe

Glu

Leu Asp

Gln Ala Phe
Phe
155

Phe

Arg Tyr

Asn
170
Asp

Tyr

Met
185
Glu

Ile

Ala Val

Glu Val Tyr

Ile Val Glu

235

Glu Lys
250

Lys Glu Tyr

Page 58

Asp

tgtttttaga
tgtctgatgce
tgagtggaag
ctggaagcca
cagaagctgt
aagcattaat
gtgcctctgt
taaggtcagt
agatccgtcc
ttggatatgc
aagatgcttt
ttccaaaaga
tacgacgctt
aaattgaaga
ggacttaatg
agaaaaggtg
atctttgtaa
atattggaag
cgctt

Lys Ser Gly
Pro
30

Ser

Asn Ser

Pro Gly

45
Asn

Gly Asn

Ala Ser Ser

Ile Asn Ser

Gln Ile Ile

110

Tyr Asp Gly
125

Met Ser

140

Pro

Asp

Thr Ala

Val Arg Leu
Pro
190

Gln

Lys Gly

Leu Cys

205

Lys Ala Leu

220

Asn Asn Lys

Lys Trp Gly

Pro Lys Leu

ctatgacggc
tatgagagca
gtgcagagac
tggaatggat
tctttgccaa
tgatgcaaca
gcatttccgc
gcttaaagaa
tactattaaa
taactgtact
taaggttcta
cacacatgca
ggtagagtgg
gataaaagca
atgcatataa
gaaaagatag
ctagctctgt
ttctctctet

Ile
15
Ala

Asn
Leu
Cys Ile
Thr Gly

Thr
80
Met

Pro

Trp
95
Ser Ala

Thr Leu

Ala Met

Ile Val
160
Ala Glu
175
Ser Lys

Pro Ala

Ile Asp

Phe Cys
240
Glu Leu
255

Arg Leu

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1665



Thr Gln Gly

275

Lys Gly Lys
290

Cys Thr

305

Asp

Asp

Ala Phe

Val Ser Lys
Glu
355

Leu

Pro Ser
Ser
370
Ala

Leu
Lys Ser
385

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

79
1675
DNA

<400> 79

ctggctgcag
agaagtgtgt
cttgtattct
gttgttactg
ccatactcac
aagccaggaa
tctcctacac
gatcttgcct
atcaccaatt
tcaccaattg
aggaatgtgg
tatgactttg
ggtcctgttce
aaggaagtta
agatctctta
tgtgtttctg
gttgatgaac
gaagtcaggc
ttggggttga
gaagatgcat
gcaccaaaag
ctcaagtgct
ttcaacaaca
cggatggttt
agtttactgt
aggatgccct
ttttaacttt
acatcaagta

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

80
384
PRT

<400> 80

260
Arg Lys

Ala Leu

Val Phe

Val

Glu

Pro

PF58635.ST25.txt

Phe Glu
280
Phe Leu
295

Val Tyr

310

Val
325
Pro

Lys

Ile
340
Val Met

Arg Arg

Leu Arg

Leu
Lys
Val

Gln

Arg Glu

Asp Thr

Phe Leu
360
Phe Arg
375

Asn

390

tgataaggtt
gagacattct
gccataaaaa
atcctgeccce
cgactggggce
tcctagatga
atagcaagaa
accgcatttg
atgcaaaagg
tagatgatcc
ctaaatattt
tcggactagce
gatccgtttce
atcttttcca
ttgagctcac
tacactatcg
tgttaaaaca
ctgtgcttaa
aaaattgtga
tcaaggtctt
aaagcagtgc
tggtatcatg
catatacccc
agggagcaga
ttctgctcag
taagtcaatg
ggcgtcagtt
cgaacttaat

Nicotiana tabacum

acttcgaaga
aattagtaaa
gatattgggc
aatgactcag
aactttctct
tgttagatca
aaataaggac
gatgctcaag
caaaaggata
agatcgagcc
tcccacagca
agaactttac
tgatgactat
acctgctggt
aaaagacatc
taacgtagat
ctacccacgt
ctgggacaag
tgatgttctt
gagagaggga
gttttactct
gaagaagtca
attttgttga
ggtgcttagt
agtttttett
tatagtcatc
ctccccaagg
ttagtaaaaa

Nicotiana tabacum

265
Ile Arg Pro

Leu Glu Ser

Ile Gly Asp

315

Arg Gly Gln
330

His Ala Ser

345

Arg

Arg Leu

Ile Arg Arg

ggtggttttt
ccgtcgtcaa
acaatggacc
tccagattgg
cccacactat
aacacttggt
tccaatgctg
tacccctcag
gcactctttt
ttcatgtctg
attattagtg
tatgctggta
agttgtatta
gagttcttac
acgggagcaa
gagaagagtt
ctgcgattga
gggaaagctg
cccatatacg
aataaaggct
ctgagggatc
agtggtttta
attcttttca
gaagcttcta
tgtaaattcc
ttcgtatttt
gagagtgtac
aaaaaaaaaa

Page 59

270

Thr Ile Lys
285

Leu Gly

300

Asp

Tyr

Arg Thr

Gly Phe Gly
Leu
350

Trp

Tyr Ser

Val Glu
365
Gln Ile

380

Glu

cattgacaaa
ctgtttgcat
tgaaatcaaa
gcacccactc
tccttactat
tggacgccat
aactaacagc
cactttcatc
tggactatga
gtgctatgcg
ggagaagccg
gtcatgggat
gatctactaa
caatgattga
aggttgagaa
ggtcagctat
cacatggccg
ttgagttctt
ttggagatga
acggaatctt
catctgaggt
gctattaaca
tatgaagatc
gagacagcaa
ttttcgtaat
atttttcaag
caacaactga
aaaaaaaaaa

Trp Asp

Ala Asn

Glu
320
Leu

Asp

Ile
335
Gln Glu

Lys Lys

Glu Ile

agggttggtt
agttgataaa
tacttcccca
tgctttgatg
cccaaggaag
gaaatcgtca
aaatgaaagt
atttgagcaa
tgggacttta
cgctactgtg
agataaggta
ggatataatg
caagcagggc
tgaggttttt
caacaaattc
tggagaatct
gaaggtttta
acttgaatct
tcgtacagat
agtatcttct
gatggaattc
aggagtacca
taatgacttg
cagggattca
tgccgcatca
ttgtatgttg
aatgcttaat
aaaaa

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1675



Met
Met
Pro
Lys
Ala
65

Asn
Met
Tyr
Leu
Met
145
Ile
Glu
Arg
Gly
Ile
225
Gly
Asn
Leu
Leu
Phe
305
Ile
Arg

Glu

Phe

Asp
Thr
Thr
Lys
50

Met
Ala
Leu
Ala
Ser
130
Arg
Ser
Leu
Ser
Lys
210
Asp
Ala
Val
Leu
Glu
290
Leu
Tyr
Glu

Ser

Leu
370

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

<400>
ctttgttcct
tattcatttc
gtttttttaa
gtttctgacc

Leu
Gln
Gly
35

Pro
Lys
Glu
Lys
Lys
115
Pro
Ala
Gly
Tyr
Val
195
Glu
Glu
Lys
Asp
Lys
275
Val
Leu
Val
Gly
Ser

355
Lys

81
1471
DNA

Lys
Ser
20

Ala
Gly
Ser
Leu
Tyr
100
Gly
Ile
Thr
Arg
Tyr
180
Ser
Val
Val
Val
Glu
260
His
Arg
Glu
Gly
Asn
340

Ala

Cys

Ser
Arg
Thr
Ile
Ser
Thr
85

Pro
Lys
Val
Val
Ser
165
Ala
Asp
Asn
Phe
Glu
245
Lys
Tyr
Pro
Ser
Asp
325
Lys

Phe

Leu

Asn
Leu
Phe
Leu
Ser
70

Ala
Ser
Arg
Asp
Arg
150
Arg
Gly
Asp
Leu
Arg
230
Asn
Ser
Pro
Val
Leu
310
Asp
Gly

Tyr

Val

Thr
Gly
Ser
Asp
Pro
Asn
Ala
Ile
Asp
135
Asn
Asp
Ser
Tyr
Phe
215
Ser
Asn
Trp
Arg
Leu
295
Gly
Arg
Tyr
Ser

Ser
375

Nicotiana tabacum

81

PF58635.8T25.txt
Ser Pro Val Val

Thr His
25

Pro Thr

40

Asp Val

Thr His
Glu Ser

Leu Ser
105

Ala Leu

120

Pro Asp

Val Ala
Lys Val

His Gly
185

Ser Cys

200

Gln Pro

Leu Ile
Lys Phe

Ser Ala
265

Leu Arg

280

Asn Trp

Leu Lys
Thr Asp

Gly Ile
345

Leu Arg

360

Trp Lys

10
Ser

Leu
Arg
Ser
Asp
90

Ser
Phe
Arg
Lys
Tyr
170
Met
Ile
Ala
Glu
Cys
250
Ile
Leu
Asp
Asn
Glu
330
Leu

Asp

Lys

Ala
Phe
Ser
Lys
75

Leu
Phe
Leu
Ala
Tyr
155
Asp
Asp
Arg
Gly
Leu
235
Val
Gly
Thr
Lys
Cys
315
Asp
Val

Pro

Ser

tacttctcta ttttctttca cttaaacaca
tctgactctg tgtttctcta atttcttctce
tcttttcaag ggtaattttg tgttgccaaa
caagatcagg gttggagtct tctttcttat

Page 60

Thr
Leu
Leu
Asn
60

Lys
Ala
Glu
Asp
Phe
140
Phe
Phe
Ile
Ser
Glu
220
Thr
Ser
Glu
His
Gly
300
Asp
Ala
Ser

Ser

Ser
380

Asp
Met
Thr
45

Thr
Asn
Tyr
Gln
Tyr
125
Met
Pro
Val
Met
Thr
205
Phe
Lys
Val
Ser
Gly
285
Lys
Asp
Phe
Ser
Glu

365
Gly

Pro
Pro
30

Ile
Trp
Lys
Arg
Ile
110
Asp
Ser
Thr
Gly
Gly
190
Asn
Leu
Asp
His
Val
270
Arg
Ala
Val
Lys
Ala
350

Val

Phe

cagaagcaga
ttacggattc
tgacgaacca
cgttctcacc

Ala
15

Tyr
Pro
Leu
Asp
Ile
95

Thr
Gly
Gly
Ala
Leu
175
Pro
Lys
Pro
Ile
Tyr
255
Asp
Lys
Val
Leu
Val
335
Pro

Met

Ser

gaagtttaat
caattcctct
gaatgtgatt
ggcggtaccc

Pro
Ser
Arg
Asp
Ser
80

Trp
Asn
Thr
Ala
Ile
160
Ala
Val
Gln
Met
Thr
240
Arg
Glu
Val
Glu
Pro
320
Leu
Lys

Glu

Tyr

60
120
180
240



ggtccactac
attgagtctg
agagcttctt
catcatccct
ataataatgt
gcctttatga
gcaatagtga
tattatgctg
aatggaaata
gaggtatata
aacaaattct
gctgagcaag
aaggttttgg
ttggaatcat
cgaacagatg
gtgtccaaag
atgtactttt
aaataaaatc
ttggggatgg
ctcaactgta
gaaagtattg

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

82
368
PRT

<400>
Met Thr
1
Ser

82
Asn

Ser Phe

Pro Gly Arg

35

Glu Ser Ala

50

Asp Ser Met

65

Asn Leu Lys

Glu Glu Ile

Asp Tyr Asp

115

Phe Met Thr
130

Phe Pro

145

Phe

Thr

Val Lys

Ile Lys Ala

Thr Val Leu

195

Val Tyr Lys
210

Val Glu
225

Glu

Asn

Lys Val

cgccgecggyg
ctgccggaga
ccececaccteg
cagctttgaa
ttttggacta
ctgctgagat
gtggaagatg
gaagtcatgg
atcgaactgt
aatctttagt
gcttatccgt
tgaagtcagt
agattcgtcc
tagggtatgc
aagatgcttt
cacctaaaga
taaatcgttt
cagaagagta
gtttagaaat
attgaaaaaa
tgcacttctc

Gln Asn

Leu Ser
20
Phe Ile

Ala Gly

Arg Ala

Ser Trp
85

Ile Asn
100
Gly Thr

Ala Glu

Ala Ile

Val Ile
Phe
Ala
Asp
Ser
70

Ile
Ala
Leu

Met

Val

PF58635.ST25.txt

gagattcatc
tcatggagct
tagatcctct
catgttcgag
tgatggtaca
gagggaagca
cagagcaaaa
aatggacatt
tctctgccaa
ggagaaaaca
acatttccgt
gactaaggaa
cagcattaaa
taattcaaat
caaggttttg
aacgaatgct
tgtggagtgg
gctcacacca
taaagagctt
tggagaaatt
acttatatcc

Nicotiana tabacum

Val

Ser Pro

Val Pro
40
His Gly
55
Ser Pro

Val His

Ser Lys
Pro
120
Glu

Ser

Arg
135

Ser Gly

150

Ser
165
Ala

Leu

Pro
180
Cys Gln

Ser Leu

Asn Lys

Glu
Lys
Pro
Val

Phe

Leu Tyr

Gly Arg

Ala Arg
200
Glu Lys
215

Cys Leu

230

Trp Thr

Glu

Leu Ala

gccgttecgg
aataggatta
gaaactgaga
gaaattataa
ttgtctccta
gtgagagaca
gtctttaatt
aaggcgcctg
cctgccagag
aaatctatag
cgtgttgaag
tacccaaaac
tgggacaagg
gatgttctgc
cgtgacagag
tcctattcett
aaaagatcgt
agagttgacc
taatttgtag
tttgtaattt
t

Ser Asp Pro
10

Ala Val

25

Ala

Pro

Lys Lys

Ala Asn Arg

Pro Arg Arg
75
Pro Ser
90

Lys

His
Gly Gln
105
Ile

Val Asp

Ala Val Arg

Arg Cys Arg
155
Ala Gly
170

Tyr

Tyr

Lys
185
Glu

Arg

Phe Leu

Thr Lys Ser

Val His
235
Glu Gln Val

Page 61

Ser

caaagaaatc
ctgctttact
atctcaagtc
atgcttcaaa
ttgttgatga
catccaagta
tcgtaaagtt
ctaaaggacg
aatttttacc
caggagctaa
agaaggtgtg
ttcgattaac
gaaaggcact
ctatatacat
gacaaggttt
tgcaagagcc
cctcgcaaag
ctttaaccct
caccttttct
tccgagtata

Arg Ser Gly
Leu
30

Lys

Gly Pro
Phe
45

Thr

Ser

Ile
60
Ser

Ala

Ser Glu

Ala Leu Asn

Ile Ile Met
110
Pro Asp
125

Thr

Asp
Asp Ser
140
Ala

Lys Val

Ser His Gly
Asn
190

Ile

Asn Gly
Met
205
Ala

Pro

Ile
220
Phe

Gly

Arg Arg

Lys Ser Val

atttaagaac
tgattccatg
ttggattgtt
agggaaacaa
tcctgacaaa
ttttcctaca
atcagaactg
caaatataga
catgattgat
agtggaaaac
gactgaatta
tcaaggaaga
tgaatttttg
tggcgatgat
tggaatatta
attagaggtt
atatcagagg
ggaagttttg
ttttggaaga
aattcaataa

Leu Glu
15
Pro Pro

Asn Ile

Leu Leu

Thr Glu
80
Met Phe
95
Phe Leu

Lys Ala

Lys Tyr

Phe Asn
160
Met Asp
175
Asn Arg

Asp Glu

Ala Lys

Val Glu
240

Thr Lys

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1471



Glu Tyr Pro
Ser
275

Leu

Arg Pro

Glu Ser
290
Gly Asp
305
Gly

Asp

Gln Gly

Ala Ser Tyr

Phe Val

355

Arg

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

83
1609
DNA

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

vari
(158
/rep

<400> 83

gcacgaggac
gatcgatcgc
ctagcgtggce
tgttccegta
gcctgcaggt
gcgtggagtc
ccggcgtcega
agttcgagca
acggcacgct
ggatggccgt
gggacaaggt
tggacatcag
ttctgttcca
tcgagacgac
tccacttcag
tgctgcggga
ccaccatcaa
cggactgcag
tcaaggtgct
ccaaggagac
tgcggctcegt
gagatggacg
gtgaaatcgt
tcatctgttt
aggcgtgtgt
aacttatatg
tatatgaagc

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

84
381
PRT

245
Lys Leu
260
Ile Lys

Gly Tyr

Arg Thr

Arg
Trp
Ala

Asp

PF58635.ST25.txt

Leu Thr

Asp Lys
280
Asn Ser
295

Glu Asp

310

Phe Gly
325
Ser Leu
340

Glu Trp

Sorghum bicolor

ation
2)..(1582)
lace = "c"

caatcatttc
gttgttcttg
ggcggtgceceg
cccgccaccyg
ggagctcgge
gatgcgcgcg
cgaggagcgc
gatcgtggceg
gtcgcccatc
gcgtagcegtce
gttcgagttc
aggcccagcc
gccggcgagce
gcgctgcatc
atgcgtcgac
gtacccgaag
atgggacaag
caacgtcctg
gcggcgcecegg
gtccgcecctcee
cgagtggaag
acgcaacgga
gaatggcaga
tcecteteect
gtaagtgttt
ctacatatat
aacgaagacc

Sorghum bicolor

Ile
Gln

Lys

Leu Val

Glu Pro

Ser
360

Arg

/replace =

tttccaacaa
ataatcatca
gaggttgttg
cgtggcgecyg
gcgggggcgg
tcgtcccceca
cgcgceccgect
gcgtecegagyg
gtggacgacc
gccaagcatt
gtgaagctgg
aaggcctcett
gagttcctgc
ccgggggccea
gaaaagatgt
ctgcggctga
ggcaaggccc
cccgtgtaca
ggccagggcece
tactccctcee
caactctcca
tcaagctaac
gaatctggca
tctctgtacg
aacaagcatg
atatatatat
gaaaaaaatt

250

Gln Gly Arg

265

Gly Lys Ala

Asn Asp Val

Ala Phe Lys

315

Ser Lys Ala

330

Leu Glu Val

345
Ser

Ser Gln

"g" /replace =

atctccagcc
gtcgaccgat
gcgtgccagce
ggatcacagc
ccgggccgcet
cgcacgccaa
ggacggtgcg
gcaagcggat
ccgacgccgce
tccecgacgge
cggagctgta
cccggcacgce
ccatgatcga
aggtggagaa
ggggcgagcet
cacaggggcyg
tcgagttcct
tcggcgacga
acggcgtcegyg
aagagcccgce
gggcaaggct
tgtcaggtgc
ctgtattgtg
tgttccctgg
catgtacatt
atgtagtaca
atgtctcgtt

Page 62

Val Leu
270

Phe

Lys

Glu
285
Pro

Leu
Leu Ile
300
Val

Leu Arg

Pro Lys Glu
Phe
350

Gln

Met Tyr

Arg Tyr
365

th

tctgctgcectg
cgcgatcggg
agcagcgcag
cgccgtegtg
gctgggcgge
ggccgccgcece
gcacccgtcg
cgtcatgttc
cttcatgagc
gatcgtgagc
ctacgccggce
aaaggccaag
ggaggtgcac
caacaagttc
gtcagagtcg
gatggtgttc
gctcgagtcg
ccgcaccgac
gatcctcgtg
cgaggtgatg
catcaggctg
taattaagag
tcttctctac
gaacctctct
agtattacct
gtatatacaa
caaggtttt

255
Glu Ile

Leu Leu

Tyr Ile

Asp Arg
320
Thr Asn
335
Leu Asn

Arg Lys

ctaataaact
atggcgaagc
gcgacgacgc
cgccgcaagt
gcgtgcetggg
gcgctcecgecyg
gcgctgggca
ctcgactacg
gagacgatgc
gggcggtgcece
agccacggca
gcaaaaggcg
gaccgccttg
tgcgtctccg
gtgaagggcg
gaggtgcgtc
ctcggctteg
gaggacgcct
tccaagcacc
gagttcttgc
caatgagatt
atcctgctac
tgtcccgtag
ggcctctget
aatagtagtt
gagggaagaa

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1609



PF58635.ST25.txt

<400> 84
Met Ala Lys Pro Ser Val Ala Ala Val Pro Glu Val Val Gly Val Pro
1 5 10 15
Ala Ala Ala Gln Ala Thr Thr Leu Phe Pro Tyr Pro Pro Pro Arg Gly
20 25 30
Ala Gly Ile Thr Ala Ala Val Val Arg Arg Lys Cys Leu Gln Val Glu
35 40 45
Leu Gly Ala Gly Ala Ala Gly Pro Leu Leu Gly Gly Ala Cys Trp Gly
50 55 60
Val Glu Ser Met Arg Ala Ser Ser Pro Thr His Ala Lys Ala Ala Ala
65 70 75 80
Ala Leu Ala Ala Gly Val Asp Glu Glu Arg Arg Ala Ala Trp Thr Val
85 90 95
Arg His Pro Ser Ala Leu Gly Lys Phe Glu Gln Ile Val Ala Ala Ser
100 105 110
Glu Gly Lys Arg Ile Val Met Phe Leu Asp Tyr Asp Gly Thr Leu Ser
115 120 125
Pro Ile Val Asp Asp Pro Asp Ala Ala Phe Met Ser Glu Thr Met Arg
130 135 140
Met Ala Val Arg Ser Val Ala Lys His Phe Pro Thr Ala Ile Val Ser
145 150 155 160
Gly Arg Cys Arg Asp Lys Val Phe Glu Phe Val Lys Leu Ala Glu Leu
165 170 175
Tyr Tyr Ala Gly Ser His Gly Met Asp Ile Arg Gly Pro Ala Lys Ala
180 185 190
Ser Ser Arg His Ala Lys Ala Lys Ala Lys Gly Val Leu Phe Gln Pro
195 200 205
Ala Ser Glu Phe Leu Pro Met Ile Glu Glu Val His Asp Arg Leu Val
210 215 220
Glu Thr Thr Arg Cys Ile Pro Gly Ala Lys Val Glu Asn Asn Lys Phe
225 230 235 240
Cys Val Ser Val His Phe Arg Cys Val Asp Glu Lys Met Trp Gly Glu
245 250 255
Leu Ser Glu Ser Val Lys Gly Val Leu Arg Glu Tyr Pro Lys Leu Arg
260 265 270
Leu Thr Gln Gly Arg Met Val Phe Glu Val Arg Pro Thr Ile Lys Trp
275 280 285
Asp Lys Gly Lys Ala Leu Glu Phe Leu Leu Glu Ser Leu Gly Phe Ala
290 295 300
Asp Cys Ser Asn Val Leu Pro Val Tyr Ile Gly Asp Asp Arg Thr Asp
305 310 315 320
Glu Asp Ala Phe Lys Val Leu Arg Arg Arg Gly Gln Gly His Gly Val
325 330 335
Gly Ile Leu Val Ser Lys His Pro Lys Glu Thr Ser Ala Ser Tyr Ser
340 345 350
Leu Gln Glu Pro Ala Glu Val Met Glu Phe Leu Leu Arg Leu Val Glu
355 360 365
Trp Lys Gln Leu Ser Arg Ala Arg Leu Ile Arg Leu Gln
370 375 380

<210> 85

<211> 1333

<212> DNA

<213> Solanum tuberosum

<400> 85
gcccaaatcc ggtattaatc tgacaatacc ggtatcgaac tcgtcggegt tatttacgac 60
ggcagctcag aagccaccgc cagggccggg gagttgtata actatttcaa gaaagacact 120

Page 63



tgttgaaatt
ttcctcectect
ggtgcaacat
acaaattgtg
tcaagctttc
tactgcaata
gttgtactat
caagaaagga
tgaggtttac
taacaagttt
agcacaagta
aaaagtatta
gctcgaatca
tcgaaccgat
tgtctccaaa
tatggtgttt
aattcgaaga
tgaatatgga
tattaagaaa
tggctttaag
gaagttctct

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

86
317
PRT

<400>
Met Arg
1
Asp

86
Ala

Asp Leu

Phe Glu Gln

35

Leu Asp Tyr
50

Ala Phe

65

Tyr

Met

Phe Pro

Ser Phe Val

Asp Ile Lys

115

Ala Val Leu
130

Val Tyr

145

Val

Lys

Glu Asn

Glu Lys Lys

Glu Pro
195
Thr

Tyr

Pro
210
Ser

Arg

Glu
225
Gly

Leu

Asp Asp

aatgggaata
actcatcata
ccatcagcac
atgtttttag
atgtctgatg
gtgagtggaa
gctggtagcc
gcgcaagctg
aaaaaacttg
tgtgcctctg
gtaagatcag
gagattcgtc
cttggatatg
gaagatgctt
actccaaaag
ctacgacgtt
caaattgagg
cttaatgatg
gaaaaaggta
gccttgtaca
ctc

Ser Ser

Asn Ser
20
Ile Ile

Asp Gly

Ser Asp

Thr Ala
85

Arg Leu
100
Gly Pro

Phe Gln

Lys Leu

Pro
Trp
Ser
Thr
Ala
70

Ile
Ala
Ser

Pro

Val

PF58635.ST25.txt

atagtgctag
agtccagtcc
tggatatgtt
actatgatgg
ctatgcgagc
ggtgcagaga
atggaatgga
ttcttttcca
tagatataac
tacatttccg
tgcttaaaga
caactattaa
ctaactgtac
tcaaggtcct
acacacacgc
tggtagagtg
agatgaaagc
catataatgt
aaaaagaaat
tctttgtaat

Solanum tuberosum

Thr His

Met Val

Ala Ser
40
Leu Ser
55
Met Arg

Val Ser

Glu Leu

Lys Gly
120
Ala Ser
135

Asp Ile

150

Asn Lys
165
Trp Gly
180
Lys Leu

Ile Lys

Gly Tyr

Phe
Glu
Arg
Trp

Ala

Cys Ala

Leu Ala

Thr
200
Lys

Leu

Asp
215

Asn Cys

230

Arg Thr

Asp

Glu Asp

aatcaattct
tgctctttca
tgagcagata
cactctttcc
aacagtgaga
caaggtatac
tataaaaggg
accagcaagt
aaaatctaca
ctgtgttgat
atacccaaag
atgggacaag
tgatgtcttt
aagagaaaga
atcttattct
gaaaaagttg
atctctaagg
attttccttt
taaaagcttt
tttcccagte

His Lys Ser

10

Gln His Pro

25

Lys Gly Lys

Pro Ile Val

Ala Thr Val

75

Gly Arg Cys

90
Tyr

Tyr Ala

105
Ser

Lys Tyr

Glu Phe Leu

Thr Ser
155

His

Lys

Val
170
Val

Ser

Gln
185
Gln

Val

Gly Arg

Gly Lys Ala

Thr Val
235
Ala Phe Lys

Page 64

Asp

tgggttgaat
gatgacttga
atcagtgctt
cccattgttg
aaacttgcta
agctttgtac
ccatcaaaag
gaatttctcc
gaaggagtta
gaaaagaaat
cttcgattga
ggcaaagctc
cctgtatata
gatcaaggtt
ttgcaagaac
tcattaagaa
aactaagaat
tatcaaatat
tttttttatc
ttgcctaaat

Ser Pro Ala

Ala Leu
30
Val

Ser
Gln Ile
45
Glu Asp
60

Arg

Pro

Lys Leu

Arg Asp Lys
His
110
Gly

Gly Ser

Lys Lys
125
Pro Met Ile
140
Thr

Glu Gly

Phe Arg Cys
Val
190

Leu

Arg Ser
Val
205
Glu

Lys

Leu Phe

220

Phe Pro Val

Val Leu Arg

caatgagagc
attcttggat
caaagggaaa
aagatcctga
gatatttccc
gattggcaga
gttccaaata
ctatgattga
gagttgaaaa
ggggtgaact
cacaaggaag
tcgaattctt
ttggtgatga
ttggcattct
catctgaggt
gacaatttcg
ttgtccaaag
aacaaagaag
cttttctctt
gcatataatg

Leu Ser
15
Asp Met

Met Phe

Asp Gln

Ala Arg
80
Val Tyr
95
Gly Met

Ala Gln

Asp Glu

Val Arg
160
Val Asp
175
Leu Lys

Glu Ile

Leu Leu

Ile
240
Arg

Tyr

Glu

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1333



Asp Gln
Ala Ser Tyr
275
Arg Leu Val

290
Arg Arg
305

Gln

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

87
1594
DNA
Trit

<400> 87

ccacgcgtcc
atcccttgat
agcttctcct
aggtgggcat
acccgccgcece
agcttggcgce
acgccagggc
caaggcaccc
agatcgtcat
ccgccttcat
cggcgatcgt
tctactacgc
aggccaaagg
atcagcggct
tctgcgtgtce
cggtgaaggyg
tcgaggtgcg
cgctgggcett
acgaggacgc
agcaccccaa
tcectgcectecg
aggccgacgce
atttcactgc
aaagccaaag
cattgttgcg
cgtacctacc
atggaataaa

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

88
373
PRT
Trit

<400>
Met Ala
1
Thr

88
Gln

Pro Thr

Ala
35
Leu

Pro Arg

Ala Glu
50
Ser

Ala Ser

Gly

245
Phe Gly
260
Ser Leu

Glu Trp

Ile Glu

Ile
Gln
Lys

Glu

PF58635.ST25.txt

Leu Val

Glu Pro
280
Lys Leu
295
Met

310

icum

gtttcctctt
tcgatcgatce
tcteccttgga
gacggctgcc
gcgtgccggg
ggggatgctc
cgccgccgcece
gtccgcectg
gttcctggac
gagcgagacg
gagcggtegg
cggcagccac
agttctcttc
gatagaggag
cgtccacttc
cgtgatgcgg
gcccaccatc
cgccgactgce
cttcaaggtg
ggacaccagc
cctcgtcgag
ctgatcggac
tacgtgtagc
gctacgtacg
ccacatgttg
gattatgcat
caaagagaaa

icum

Thr Thr
Ala
20

Gly

Cys
Met
Gly Ala

Pro Thr

Val Val
Pro Cys
Ala Val
Gly Met

His Ala

aestivum

cactgtctct
gggatcctcc
cccgtgcettg
acgcccactg
atggccgtga
agtggcctgg
ctcgccgecg
ggaaagttcg
tacgacggca
atgcggatgg
tgccgcgaca
ggcatggaca
caaccagcaa
acgaagcacg
agatgcgtcg
gagtacccga
aagtgggaca
cccaacgtgce
ctgcgcecggce
gcctceccecttet
tggaagcagc
gacgaggatc
ttagctagtt
tggatgggaa
tgttctaatt
gcatgtaaat
catgagtaaa

aestivum

Val
Pro

Ser
40
Leu
55

Arg

Lys Ala

250
Ser Lys Thr
265
Ser Glu Val

Ser Leu Arg
Ser Leu
315

tctectttte
tctecgcegege
gtatggcgca
cgtgccectg
gccgcaagtg
tcgagtccat
gcgtcgacga
aggagatcgt
cgctgtcccce
cagtgcgcag
aggtgtttga
tcaagggccc
gcgagttcct
tagccgggge
acgaaaagag
agctgcgcat
agggcaaggc
tcceegtceta
ggggccaggg
cgctgcagga
tctccaaggce
ggccggcecgg
aatgaaaatc
gaaggaacgt
aaccgtecctt
tacctttgtc
tagc

Pro Glu Val
10

Gly Ser Leu

25

Arg Lys Cys

Ser Gly Leu

Ala Ala Ala

Page 65

Pro Lys Asp
270
Met Val Phe

285
Arg Gln
300

Arg Asn

Phe

tgccttccaa
ttctaggacc
gacgactgtg
ccctgggteg
cctgcgggeyg
gcgggegtece
cgagcacgcc
ggccgcgtcec
catcgtcgat
cgtggccaag
gttcgtgaag
ggccaaatcc
gcccatgata
caaggtggag
ctggggcgceyg
gtcgcagggyg
cctcgagtte
catcggcgac
cgtcgggatc
gccggccgag
gcgcctcagg
cgggaatggc
ccctgcettge
actacggcga
ctttttctgg
cacgtacaag

Gly Met Thr

Phe Pro Tyr

Leu Arg Ala
45

Val Glu

60

Ala

Ser

Leu Ala

255
Thr His

Leu Arg

Arg Ile

ccaaagcccce
tgccectega
gtggtgccgg
ctgttccegt
gcgcaggcgyg
tccececcacge
gcctggatgg
aaggggaagc
gaccccgacg
cacttcccga
ctggcggagc
tcaaagtcca
gaagaggtgc
aacaacaagt
ctggcggaga
cggatggtgt
ctgctcgagt
gaccgcaccg
ctcgtctcecca
gtcatggagt
ctgcggcggce
cgaactaatt
tcatccgaac
acctgcggag
ggatgtatac
gggaggaacc

Ala
15
Pro

Ala
Pro
Ala Gln
Met Arg

Ala Gly

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1594



65

Val Asp Asp

Gly Lys Phe

Met Phe Leu
115
Ala Ala
130

Lys

Asp

Ala
145
Val

His

Phe Glu

Gly Met Asp

Gly Val Leu
195
His Gln
210
Glu

Val

Val
225
Glu

Asn

Lys Ser

Glu Tyr Pro
Thr
275

Leu

Arg Pro

Glu Ser
290
Gly Asp
305

Gly

Asp

Gln Gly

Ala Ser Phe
Val
355

Ala

Arg Leu

Gln
370

Arg

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

89
1086
DNA
Zea

<400> 89

atgacgaagc
ccggccggcece
aagcacgccg
tttgagtcca
atggagaagc
aagcagatcg
gaccgcgccg
cccaccgcga
gagctgtact
cccaaccacg
ctgccggtca

gccagggtgg
gaatggaatg

70
Ala

Glu His
85
Glu Glu
100
Asp Tyr

Phe Met

Phe Pro

Ile
Asp
Ser

Thr

PF58635.ST25.txt

Ala

Val Ala

Thr
120
Thr

Gly

Glu
135

Ala Ile

150

Phe Val
165
Ile Lys
180
Phe Gln

Arg Leu

Asn Lys

Lys
Gly
Pro
Ile

Phe

Leu Ala

Pro Ala

Ala Ser
200
Glu Glu
215

Cys Val

230

Trp Gly
245
Lys Leu
260
Ile Lys

Gly Phe

Arg Thr

Ala
Arg
Trp
Ala

Asp

Leu Ala

Met Ser

Asp Lys
280
Asp Cys
295

Glu Asp

310

Val Gly
325
Ser Leu
340
Glu Trp

Asp Ala

mays

acgccgccta
ggcatttcac
ccgtggacct
tgaaggcttc
acccgteccge
tgatgttcct
tcatgtcgga
ttgtgagcgg
acgccgggag
tccagcaggce
tcgaagaggt
agcacaacaa
ccgtgaacga

Ile
Gln

Lys

Leu Val

Glu Pro

Gln Leu
360

ctccagcgag
gtcgttccag
gtccgegtcec
gtcgcecgegg
attggcccag
ggactacgac
ggagatgaga
aagatgcagg
ccatggcatg
tgaagccgca
gttccgcacyg
gtactgcctyg

ggaggtcagg

Trp Met
Ala
105
Leu
Met
Val
Glu
Lys
185
Glu
Thr
Ser
Glu
Gln
265
Gly
Pro
Ala
Ser
Ala

345
Ser

75
Ala Arg
920
Ser Lys

Ser Pro

Arg Met

Ser Gly
155
Leu Tyr
170
Ser Ser

Phe Leu

Lys His

Val His
235
Thr Val
250
Gly Arg

Lys Ala

Asn Val

Phe Lys
315
Lys His
330
Glu Vval

Lys Ala

gacgtggtcyg
gcgctgaagg
ggggcggcecg
cgcgccgecg
ttcgagccge
ggcaccctgt
gaagccgtgc
gacaaggtgc
gacatccagg
gctgtccatt
ctgacggcca
tcecgtceccact
tcggtgctca

Page 66

His Pro Ser
Gln
110

Asp

Gly Lys

Ile Val
125
Ala Val
140

Arg

Arg

Cys Arg

Tyr Ala Gly

Lys Ser Lys
190
Met Ile
205

Ala

Pro

Val
220
Phe

Gly

Arg Cys

Lys Gly Val

Met Val Phe
270
Glu Phe
285

Pro

Leu

Leu Val

300

Val Leu Arg

Pro Lys Asp

Met Glu Phe

350
Leu Arg

365

Arg

cggccgtgge
gcgcgcecccct
tcgtgggcgyg
acgccgagca
tgcttgccge
caccgatcgt
ggcgcgtege
tcaacttcgt
gcceecgcecgce
accaagctgc
agatggagtc
tccgetgegt
gggagtaccc

80
Ala Leu
95
Ile Val

Asp Pro

Ser Val

Asp Lys
160
Ser His
175
Ala Lys

Glu Glu

Ala Lys

Val Asp
240
Met Arg
255
Glu Val

Leu Leu

Tyr Ile

Arg Arg
320
Thr Ser
335
Leu Leu

Leu Arg

ggcgcecggceg
cgactgcaag
cggcccecectgg
cggcgactgg
cgccaagggg
cgaggacccce
cgagcacttc
gaagctgacyg
ctgcaggcag
gagtgagttc
catcgccggce
ccgggaggag
gaacctcaag

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



ctcactcacg
gccctcecgagt
tacatcggag
ggcatcggaa
gaccctgecg
ccatga

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

90

361
PRT
Zea

<400> 90
Met Thr Lys
1
Ala Ala Pro
Ala
35

Gly

Lys Gly

Ala Ser
50

Lys Ala Ser

65
Met

Glu Lys

Ala Ala Lys
Pro
115

Glu

Leu Ser

Met Arg
130
Val Ser
145

Glu

Gly

Leu Tyr

Ala Cys Arg
Gln
195

Leu

His Tyr
Thr
210
Asn

Arg

His
225
Glu

Lys

Trp Asn

Pro Asn Leu

Ser Ile Lys

275

Leu Gly Tyr

290

Asp Arg Thr

305

Gly Ile Gly

Tyr Ser Leu

Ala Asn Lys

355

gcagaaaggt
tcttgctcaa
atgatcgcac
tcectggtgte
aggtcaagga

mays
His Ala

Ala
20
Pro

Pro
Leu
Ala Ala
Ser Pro
Pro

85
Lys

His

Gly
100
Ile Val

Ala Val

Arg Cys
Ala
165
Pro

Tyr

Gln
180
Ala Ala

Thr Ala

Tyr Cys

Ala Val
245
Lys Leu
260
Trp Asp

Ala Gly

Asp Glu

Ile Leu
325
Ser Asp
340

Lys Gly

PF58635.ST25.txt

gctggagatt
gtctcttggce
tgacgaggac
caagcttcct
gttcctecge

cgtccgtcca
tatgctgggce
gctttcaagg
aaggagacgg
aagctggcca

Ala
Ala
Asp
Val
Arg
70

Ser
Gln
Glu
Arg
Arg
150
Gly
Asn
Ser
Lys
Leu
230
Asn
Thr
Lys
Arg
Asp
310
Val

Pro

Ala

Glu
10
Phe

Tyr Ser Ser Asp

His Thr
25
Lys

Gly Arg

Cys Lys His Ala
40

Val Gly

55

Arg

Gly Gly Pro

Ala Ala Ala
75

Phe

Asp

Ala Ala Gln
90

Phe

Leu

Ile Val Met
105

Asp

Leu
Pro Ala
120
Val

Asp Arg

Arg Ala Glu His

135
Asp Val Asn
155

Asp

Lys Leu
Met
170
Gln

Ser His Gly

Val Gln
185

Leu

His Ala

Glu Phe
200
Glu

Pro Val

Met Ile Ala
215

Ser

Ser

Val His Phe Arg

235

Glu Glu Val Arg Ser

250

His Gly Arg Lys Val

265

Gly Lys Ala Leu Glu

280

Asn Asp Val Phe Pro

295
Ala Phe Val Leu
315

Lys

Lys

Pro
330
Lys

Ser Lys Leu

Ala Glu Val
345

Pro

Glu

Gln
360

Arg

Page 67

tcaagtggga
gcaacgacgt
tgctccgcaa
cggcatccta
ataagaaggg

Val Val Ala

Phe Gln
30

Asp

Ser

Ala Val

45
Phe

Trp Glu

Glu His Gly

Glu Pro Leu

Asp Tyr Asp

110

Val Met Ser
125

Phe Pro

140

Phe

Thr

Val Lys

Ile Gln Gly

Glu Ala Ala

190

Ile Glu Glu
205

Gly Ala

220

Cys

Arg

Val Arg

Val Leu Arg

Glu Ile
270
Leu

Leu
Phe Leu
285
Ile Tyr
300

Arg

Ile

Asn Met

Glu Thr Ala

Phe Leu Arg

350

caagggcaag
cttcccgatt
catggggcag
ctcgctgagt
ggcgcgccaa

Ala
15
Ala

Val
Leu

Leu Ser

Ser Met

Asp Trp
80
Leu Ala
95
Gly Thr

Glu Glu

Ala Ile
Thr
160
Ala

Leu

Pro
175
Ala Val

Val Phe

Val Glu

Glu Glu
240
Glu Tyr
255
Arg Pro

Lys Ser

Gly Asp
Gln
320
Ser

Gly

Ala
335

Lys Leu

840
900
960
1020
1080
1086



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

91
1066
DNA
Zea

<400> 91

atgacgaagc
acgtcgcagce
aggctggccc
tggccagaac
tcggcattgg
ttcctcgact
tccgaggaga
agcgggaggt
gggagccacg
gccggagcceg
cgcgcgctga
tgcctctecg
gtccggtegg
gagatccggc
ctcggttttg
gaggacgcgt
attccgaagg
ctgcgcaagt

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

92

355
PRT
Zea

<400> 092
Met Thr Lys
1
Ala

Ala Ala

Pro Ala Arg
35
Gln Ala
50

Val

Arg

Val
05
Ser

Pro

Ala Leu

Lys Ile Val
Pro
115

Val

Arg Asp

Arg Gly
130
Arg Asp
145
Gly

Lys

Ser His

Thr Lys Ala
Val
195

Pro

Leu Pro

Pro Ile

mays

gcaccgcecctt
ccggceggeg
cggcggegge
tagtcgtgcecc
ccgcgttcga
acgacggcac
tgcgggacgce
gtagagacaa
gcatggacat
ttctatgcca
cggcgagcac
tccacttccg
tgctcaagga
cgtccatcaa
ctggcagtaa
tcaaggtcct
agacccgcgce
tggtcagctg

mays

Arg Thr

Val Thr
20
Ala Arg

Thr Asp

Arg His

Ala Ala
85

Met Phe
100
Asp Ser

Ala Glu

Val Phe

Ala
Ser
Gly
Asp
Ala
70

Phe
Leu
Ala
His

Asn

PF58635.ST25.txt

cgccgcggac
gttcacgtcg
ggcgcgcecag
gcggcacgcce
gtcggtgctg
cctgtcgcecg
ggtgagaggc
ggtgttcaac
caagggcccce
acctgcgagg
ggcgccgatc
ctgcgtccag
gtacccggac
gtgggacaag
cagtgtcttc
gcgcaacttyg
atcctactcc
gtccaaggag

Phe Ala

Gln Pro

Gly Cys
40
Pro Gly
55
Asp Phe

Glu Ser

Asp Tyr

Val Met
120
Phe Pro
135

Phe Val

150

Met
165
Ala

Gly

Lys
180
Ile Glu

Gly Ala

Asp
Gly
Glu

Thr

Ile Lys

Ala Val

Val Tyr
200

Val Glu

gacgcgatca
tacccgeecgg
gccacggacyg
gacttcgacg
gccgccgceca
atcgtcaggg
gtggccgage
ttcgtgaagce
acagcacagt
gcgttcctge
cccggcgcga
gaggagaaat
ctccgectceca
ggcaacgccce
ccgatatata
gggcaaggga
ctgcgtgaac
agcaggcaac

Ala Asp
10

Arg

Asp

Gly
25
Arg

Arg

Leu Ala

Ala Ala Gly

Asp Asp Trp
75
Ala

Val Leu

90
Asp Gly Thr
105
Ser

Glu Glu

Thr Ala Ile
Ala
155

Thr

Lys Leu

Pro
170
Cys

Gly
Leu Gln
185
Arg Ala Leu
Asn Asn Lys

Page 68

tcgceccgcecege
cgagggcgceg
accccggcegce
actggatgga
aaggcaagaa
accccgacag
acttcccgac
tggcggagct
ccaagcacac
cggtcattga
cggtggagaa
ggcgcgctcet
ccaagggcag
tgcagttctt
tcggagacga
tcgggatcct
cttctgaggt
gggact

Ala Ile 1Ile

Phe Thr Ser
30
Ala Ala
45

Trp

Pro
Ser Pro
60

Met

Glu Lys

Ala Ala Lys
Pro
110

Asp

Leu Ser

Met Arg
125
Val Ser
140

Glu

Gly

Leu Tyr

Ala Gln Ser

Pro Ala Arg

190
Ser

Thr Ala

205
Cys

Phe Leu

cgccgcecegte
cggcggatge
cgctgggtcc
gaagcacccg
gatcgtcatg
cgccgtcatg
ggcgatcgtg
gtactacgcc
caaggcaaag
ggaggtgtac
caacaagttc
ggaggagcag
gaaggtcctc
gctcgagtct
tagcaccgac
ggtgagcaag
ggaggagttc

Ala
15
Tyr

Ala
Pro
Ala Ala
Glu Leu
Pro

80
Lys

His
Gly
Ile Val
Ala Val
Arg Cys
Ala

160
His

Tyr

Lys
175
Ala Phe

Thr Ala

Ser Val

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

1020
1066



His
225
Val
Arg
Ala
Val
Lys
305
Ile
Val

Gln

210
Phe

Arg
Lys
Leu
Phe
290
Val
Pro

Glu

Arg

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

<220>
<223>

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

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

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

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

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

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

<220>

Arg Cys

Ser Val

Val

Leu

Gln

PF58635.ST25.txt

215

Glu Glu

230

245

Val Leu
260
Gln Phe
275
Pro Ile

Leu Arg

Lys Glu

Glu
Leu
Tyr
Asn

Thr

Lys
Ile
Leu
Ile

Leu

Glu Tyr

Arg Pro

Glu Ser
280
Gly Asp
295

Gly Gln

310

325

Glu Phe
340
Asp

355

93
277
PRT

Leu

Arg

Arg

Ala Ser

Lys Leu

Artificial sequence

Lys Trp

Arg

220
Ala

235

Pro Asp
250
Ser Ile
265
Leu Gly

Asp Ser

Gly Ile

Leu
Lys
Phe
Thr

Gly

Arg
Trp
Ala
Asp

300
Ile

315

Ser
330
Ser

Tyr

Val
345

consensus trehalose Ppase domain

UNSURE
(1)..(1)

Xaa can be

UNSURE
(10) ..(10)
Xaa can be

UNSURE
(12) ..(14)
Xaa can be

UNSURE
(16)..(17)
Xaa can be

UNSURE
(19) ..(20)
Xaa can be

UNSURE
(22) ..(24)
Xaa can be

any

any

any

any

any

any

naturally

naturally

naturally

naturally

naturally

naturally

occurring

occurring

occurring

occurring

occurring

occurring

Page 69

Leu

Trp

Arg

Ser

aminao

aminao

aminao

aminao

aminao

aminao

Leu Glu

Leu Thr

Asp Lys
270
Gly Ser
285
Glu Asp

Leu Val

Glu Pro

Glu
350

Lys

acid

acid

acid

acid

acid

acid

Glu
Lys
255
Gly
Asn
Ala
Ser
Ser

335
Ser

Gln
240
Gly
Asn
Ser
Phe
Lys
320
Glu

Arg



<221>
<222>
<223>

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

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

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

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

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

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

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

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

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

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

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

any

any

any

any

any

any

any

any

any

any

any

UNSURE
(26) ..(28)
Xaa can be
UNSURE
(30) ..(31)
Xaa can be
UNSURE
(35)..(39)
Xaa can be
UNSURE
(41)..(41)
Xaa can be
UNSURE
(47) ..(50)
Xaa can be
UNSURE
(52) ..(606)
Xaa can be
UNSURE
(68)..(069)
Xaa can be
UNSURE
(71)..(71)
Xaa can be
UNSURE
(78) ..(79)
Xaa can be
UNSURE
(82) ..(114)
Xaa can be
UNSURE
(116) ..(1106)
Xaa can be
UNSURE
(118) ..(120)
Xaa can be

any

PF58635.ST25.

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

Page 70

txt

aminao

aminao

aminao

aminao

aminao

aminao

aminao

aminao

aminao

aminao

aminao

aminao

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



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

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

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

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

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

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

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

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

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

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

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

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

UNSURE
(122)..(123)
Xaa can be any

UNSURE
(126) .. (129)
Xaa can be any

UNSURE
(131)..(131)
Xaa can be any

UNSURE
(136) .. (136)
Xaa can be any

UNSURE
(139) ..(139)
Xaa can be any

UNSURE
(141) ..(142)
Xaa can be any

UNSURE
(150) .. (150)
Xaa can be any

UNSURE
(153) ..(159)
Xaa can be any

UNSURE
(161) ..(162)
Xaa can be any

UNSURE
(164) ..(166)
Xaa can be any

UNSURE
(168) ..(176)
Xaa can be any

UNSURE
(178) ..(178)
Xaa can be any

PF58635.ST25.

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring
Page 71

txt

aminao

aminao

aminao

aminao

aminao

aminao

aminao

aminao

aminao

aminao

aminao

aminao

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



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

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

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

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

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

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

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

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

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

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

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

<220>
<221>
<222>

UNSURE
(180) ..(181)
Xaa can be any

UNSURE
(184) ..(184)
Xaa can be any

UNSURE
(191) ..(193)
Xaa can be any

UNSURE
(195) ..(195)
Xaa can be any

UNSURE
(198) ..(198)
Xaa can be any

UNSURE
(201) ..(202)
Xaa can be any

UNSURE
(205) ..(206)
Xaa can be any

UNSURE
(208) .. (230)
Xaa can be any

UNSURE
(233)..(233)
Xaa can be any

UNSURE
(238) ..(239)
Xaa can be any

UNSURE
(246) ..(247)
Xaa can be any

UNSURE
(249) ..(201)

PF58635.ST25.

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

Page 72

txt

aminao

aminao

aminao

aminao

aminao

aminao

aminao

aminao

aminao

aminao

aminao

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



<223>

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

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

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

<400>
Xaa Leu
1

Xaa Ala

Ala Ser

Xaa Xaa
50

Xaa Xaa

65

Arg Xaa

Xaa Xaa
Xaa Xaa

Xaa Glu
130

Ala Trp

145

Xaa Xaa

Leu Xaa
Xaa Val

Xaa Xaa
210

Xaa Xaa

225

Asp Glu

Xaa Xaa
Ala Xaa
<210>
<211>

<212>
<213>

UNSURE
(265) ..(270)

PF58635.ST25.txt

Xaa can be any naturally occurring aminao acid

Xaa can be any naturally

UNSURE
(272) ..(272)

Xaa can be any naturally

UNSURE
(274) ..(276)

Xaa can be any naturally

93
Asp Tyr Asp Gly Thr
5
Xaa Xaa Ser Xaa Xaa
20
Xaa Xaa Xaa Xaa Xaa
35
Leu Xaa Xaa Xaa Xaa
55
Val Xaa Xaa Leu Xaa
70
Xaa Xaa Xaa Xaa Xaa
85
Xaa Xaa Xaa Xaa Xaa
100
Leu Xaa Trp Xaa Xaa
115
Xaa Thr Pro Gly Ser
135
His Tyr Arg Xaa Ala
150
Val Xaa Xaa Xaa Leu
165
Val Xaa Xaa Gly Lys
180
Xaa Lys Gly Xaa Ala
195
Xaa Xaa Xaa Xaa Xaa
215
Xaa Xaa Xaa Xaa Val
230
Asp Met Phe Xaa Xaa
245
Xaa Xaa Xaa Ile Leu
260
Xaa Xaa Leu
275

94

251

PRT

Artificial sequence

Leu
Xaa
Val
40

Xaa
Leu
Xaa
Xaa
Xaa
120
Xaa
Asp
Xaa
Xaa
Leu
200
Xaa
Leu

Ile

Val

occurring aminao acid

occurring aminao acid

occurring aminao acid

Ser Xaa Ile Xaa Xaa Xaa
10
Leu Xaa Xaa Xaa Leu Xaa
25 30
Xaa Ile Val Ser Gly Arg
45
Xaa Xaa Xaa Xaa Xaa Xaa
60
Ala Ala Glu His Gly Xaa
75
Xaa Xaa Xaa Xaa Xaa Xaa
90
Xaa Xaa Xaa Xaa Xaa Xaa
105 110
Val Xaa Xaa Ile Leu Xaa
125
Ile Glu Xaa Lys Xaa Xaa
140
Xaa Xaa Xaa Xaa Xaa Xaa
155
Xaa Xaa Xaa Xaa Xaa Xaa
170
Val Val Glu Val Arg Pro
185 190
Xaa Xaa Ile Leu Xaa Xaa
205
Xaa Xaa Xaa Xaa Xaa Xaa
220
Xaa Ile Gly Asp Asp Xaa
235
Xaa Xaa Xaa Xaa Xaa Xaa
250
Xaa Xaa Xaa Xaa Xaa Xaa
265 270

Page 73

Pro
15

Xaa
Xaa
Xaa
Xaa
Xaa
95

Xaa
Xaa
Ala
Xaa
Xaa
175
Xaa
Leu
Xaa
Xaa
Xaa

255
Thr

Xaa
Leu
Xaa
Xaa
Ile
80

Xaa
Xaa
Xaa
Leu
Ala
160
Xaa
Xaa
Xaa
Xaa
Thr
240

Xaa

Xaa



<220>

<223> trehalose Ppase domain in SEQ ID NO 2

<400>

Gly
1
Ile
Val
Arg
Tyr
65
Ser
Phe
Lys
Val
Val
145
Gly
Gln
Asp
Phe
Lys

225
Gln

Lys
Val
Val
Ser
50

Ala
Asn
Leu
Trp
His
130
Val
Arg
Ala
Val
Lys
210

Val

Val

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

<220>
<223>

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

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

<400>
Arg Xaa Xaa Ser Trp Val Asp Ser Met Arg Ala Ser Ser Pro Thr Xaa

1

94
Gln

Glu
Lys
35

Ile
Gly
Gly
Pro
Ile
115
Phe
Lys
Lys
Leu
Val
195
Val
Pro
Asn

95

19
PRT

Ile
Asp
20

Asp
Glu
Ser
Gln
Met
100
Pro
Arg
Ser
Val
Asn
180
Pro
Leu

Lys

Lys

Val
5
Pro
Val
Lys
His
Ser
85
Ile
Gly
Arg
Val
Leu
165
Phe
Val
Arg

Asp

Phe
245

Met
Asp
Ala
Val
Gly
70

Asn
Glu
Ala
Val
Leu
150
Glu
Leu
Tyr
Glu
Thr

230
Leu

Phe
Lys
Ser
Arg
55

Met
Glu
Lys
Met
Asp
135
Ile
Ile
Leu
Ile
Arg
215

Asn

Glu

Artificial sequence

serine-rich domain

UNSURE

(2) ..

(3)

PF58635.ST25.txt

Leu
Ala
Asn
40

Ser
Asp
Arg
Val
Val
120
Glu
Asp
Arg
Lys
Gly
200
Gly

Ala

Arg

Asp
Phe
25

Phe
Phe
Ile
Val
Val
105
Glu
Lys
Tyr
Pro
Ser
185
Asp
Gln

Ser

Leu

Tyr
10

Ile
Pro
Val
Glu
Leu
90

Asn
Asn
Arg
Pro
Thr
170
Leu
Asp
Gly

Tyr

Val
250

Asp
Thr
Thr
Gln
Gly
75

Phe
Ile
Asn
Trp
Lys
155
Ile
Gly
Arg
Phe
Ser

235
Glu

Gly
His
Ala
Val
60

Pro
Gln
Leu
Lys
Pro
140
Leu
Lys
Tyr
Thr
Gly

220
Leu

Thr
Glu
Ile
45

Asn
Thr
Pro
Glu
Phe
125
Ala
Lys
Trp
Glu
Asp
205

Ile

Gln

Leu
Met
30

Val
Glu
Asn
Ala
Glu
110
Cys
Leu
Leu
Asp
Asn
190
Glu

Leu

Asp

Xaa can be any naturally occurring amino acid

UNSURE
(16) ..(17)
Xaa can be any naturally occurring amino acid

95

5

10

Page 74

Ser
15

Arg
Thr
Ile
Glu
Arg
95

Lys
Leu
Ala
Thr
Lys
175
Ser
Asp

Val

Pro

15

Pro
Glu
Gly
Tyr
Asn
80

Glu
Thr
Ser
Glu
Gln
160
Gly
Asp
Ala

Ser

Ser
240



Xaa Lys Ser

PF58635.ST25.txt

<210> 96

<211> 10

<212> PRT

<213> Artificial sequence
<220>

<223> B-phosphatase box
<220>

<221> VARIANT

<222> (6)..(06)

<223> /replace = "Glu"
<400> 96

Gly Asp Asp Arg Thr Asp Gln Asp Ala Phe

1

<210> 97
<211> 12
<212> PRT
<213>
<220>
<223>
<400> 97

5

Artificial sequence

A-phosphatase box

10

Leu Asp Tyr Asp Gly Thr Leu Ser Pro Ile Val Asp

1

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

98
2193
DNA
Oryz

<400> 098

aatccgaaaa
aaatataaaa
catccaccta
tttccttagt
tctgtcatga
aaaaaatctt
atgaagatat
ttgtgcattc
ttagtaatta
gtacttacgc
tcaactagca
tgaattcaag
aattttacag
aaaaaaagaa
acagagtggc
tccgcaacaa
aaccaagcat
ggaggcatcc
cgaccgcctt
cacctcctcc
tgtagtacgg

5

a sativa

gtttctgcac
tgagacctta
ctttagtggc
aattaagtgg
agttaaatta
tctagctgaa
tctgaacgta
gtcatatcgc
aagacaattg
acacactttg
acacatctct
cactccacca
aatagcatga
ttttgctcgt
tgcccacaga
ccttttaaca
cctcctecte
aagccaagaa
cttcgatcca
tcacagggta
gcgttgatgt

cgttttcacc
tatatgtagc
aatcgggcta
gaaaatgaaa
ttcgaggtag
ctcaatgggt
ttggcaaaga
acatcattaa
acttattttt
tgctcatgtg
aatatcactc
tcaccagacc
aaagtatgaa
gcgcgagcgce
acaacccaca
gcaggctttyg
ccatctataa
gagggagagc
tatcttccgg
tgtgcecctte

taggaaaggg

10

ccctaactaa
gctgataact
aataaaaaag
tcattattgce
ccataattgt
aaagagagag
tttaaacata
ggacatgtct
attatttatc
catgtgtgag
gcctatttaa
acttttaata
acgaactatt
caatctccca
aaaaacgatg
cggccaggag
attcctccce
accaaggaca
tcgagttctt
ggttgttctt
gatctgtatc

Page 75

caatataggg
agaactatgc
agtcgctaca
ttagaatata
catcaaactc
atttttttta
taattatata
tactccatcc
ttttttcgat
tgcacctcct
tacatttagg
atatctaaaa
taggtttttc
tattgggcac
atctaacgga
agaggaggag
cctttteecee
cgcgactagc
ggtcgatctc
ggatttattg
tgtgatgatt

aacgtgtgct
aagaaaaact
ctagtttcgt
cgttcacatc
ttcttgaata
aaaaaataga
attttatagt
caatttttat
tagatgcaag
caatacacgt
tagcaatatc
tacaaaaaat
acatacaaaa
acaggcaaca
ggacagcaag
aggcaaagaa
tctctatata
agaagccgag
ttcecctecte
ttctaggttg
cctgttcttg

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

1020
1080
1140
1200
1260



gatttgggat
ggttttcaat
gattttgtga
aataaaagta
ctatcctttg
atgagattga
acagtagtcc
cctgttcectte
ctttctggtt
gctgtagttc
tttctgatct
attatttttt
tgtcctcaat
cctgtagaag
agctgtaatc
tggtgtagct

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

99
56
DNA

<220>

<223>

<400> 99

agaggggttc
cgtctggaga
gtaccttttg
cggttgtttg
tttattcect
atgattgatt
ccatcacgaa
cgatttgctt
cagttcaatg
agttaatagg
ccatttttaa
ttattagctc
tttgttttca
tttctttttg
gggatagtta
tgccactttc

PF58635.ST25.txt

ttgatgttgc
gctctatgga
tttgaggtaa
gtcctcecgatt
attgaacaaa
cttaagcctg
attcatggaa
tagtcccaga
aattgattgc
taatacccct
ttatatgaaa
tcaccccttce
aattcacatc
gttattcctt
tactgcttgt
accagcaaag

Artificial sequence

primer: prm05451

atgttatcgg
aatgaaatgg
aatcagagca
ctggtagtga
aataatccaa
tccaaaattt
acagttataa
attttttttc
tacaaataat
atagtttagt
tgaactgtag
attattctga
gattatctat
gactgcttga
tcttatgatt
ttc

ttcggtttga
tttagggtac
ccggtgattt
tgcttctcga
ctttgaagac
cgcagctggce
tcctcaggaa
ccaaatatct
gcttttatag
caggagaaga
cataagcagt
gctgaaagtc
gcattatcct
ttacagaaag
catttccttt

ttagtagtat
ggaatcttgc
tgcttggtgt
tttgacgaag
ggtcccgttg
ttgtttagat
caggggattc
taaaaagtca
cgttatccta
acttatccga
attcatttgg
tggcatgaac
cttgtatcta
aaatttatga
gtgcagttct

ggggacaagt ttgtacaaaa aagcaggctt aaacaatgac taaccagaat gtcatc

<210> 100
<211> 50
<212> DNA
<213>
<220>
<223>
<400> 100

Artificial sequence

primer: prm05452

ggggaccact ttgtacaaga aagctgggtt gtaattatgt tgcatgtctt

<210> 101
<211> 32
<212> DNA
<213>
<220>
<223>
<400> 101

Artificial sequence

primer: prmAtTPPA-5

ggaagatcta tggacatgaa atctggtcac tc

<210> 102
<211> 30
<212> DNA
<213>
<220>
<223>
<400> 102

Artificial sequence

primer: prmAtTPPA-3

Page 76

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2193

56

50

32



PF58635.ST25.txt

aaggcctacc cattgatctc ttccatgtca 30
<210> 103

<211> 31

<212> DNA

<213> Artificial sequence

<220>
<223> primer: prmAtTPPB-5

<400> 103

ggaattcatg actaaccaga atgtcatcgt t 31
<210> 104

<211> 29

<212> DNA

<213> Artificial sequence

<220>
<223> primer: prmAtTPPB-3

<400> 104

aaggcctctc ttctcccact gtcttectce 29
<210> 105

<211> 31

<212> DNA

<213> Artificial sequence

<220>
<223> primer: prmAtTPPC-5

<400> 105

cgggatccat gaagattacg gatatttccg g 31
<210> 106

<211> 30

<212> DNA

<213> Artificial sequence

<220>
<223> primer: prmAtTPPC-3

<400> 106

aaggcctttc tccaagtgtt tgtttcttcc 30
<210> 107

<211> 32

<212> DNA

<213> Artificial sequence

<220>
<223> primer: prmAtTPPD-5

<400> 107

cgggatccat gacaaaccat aatgccttaa tc 32
<210> 108

<211> 32

Page 77



PF58635.ST25.txt

<212> DNA
<213> Artificial sequence

<220>
<223> primer: prmAtTPPD-3

<400> 108

aaggccttct tcctcecttagt gacatttgtt tc 32
<210> 109

<211> 34

<212> DNA

<213> Artificial sequence

<220>
<223> primer: prmAtTPPE-5

<400> 109

cgggatccat gttcgaagaa atacttcata aatc 34
<210> 110

<211> 29

<212> DNA

<213> Artificial sequence

<220>
<223> primer: prmAtTPPE-3

<400> 110

aaggccttgc cccacacctt gactgtttc 29
<210> 111

<211> 32

<212> DNA

<213> Artificial sequence

<220>
<223> primer: prmAtTPPF-5

<400> 111

catgccatgg atttaaactc aaaccacaaa tc 32
<210> 112

<211> 34

<212> DNA

<213> Artificial sequence

<220>
<223> primer: prmAtTPPF-3

<400> 112

tccecececggga aaaccagtag aattcttcecte caac 34
<210> 113

<211> 32

<212> DNA

<213> Artificial sequence

<220>
Page 78



PF58635.3ST25.txt
<223> primer: prmAtTPPG-5

<400> 113
catgccatgg atttgaatat aaacaagacg ac

<210> 114
<211> 35
<212> DNA

<213> Artificial sequence

<220>
<223> primer: prmAtTPPG-3

<400> 114
aaggcctaaa acttgttttt gaactttcca tcttc

<210> 115
<211> 34
<212> DNA

<213> Artificial sequence

<220>
<223> primer: prmAtTPPH-5

<400> 115
cgggatccat ggttagattc atagaagaaa acac

<210> 116
<211> 30
<212> DNA

<213> Artificial sequence

<220>
<223> primer: prmAtTPPH-3

<400> 1106
aaggccttge tccagatctc aattgtttcc

<210> 117
<211> 32
<212> DNA

<213> Artificial sequence

<220>
<223> primer: prmAtTPPI-5

<400> 117
cgggatccat gtcagctagt caaaacattg tc

<210> 118
<211> 30
<212> DNA

<213> Artificial sequence

<220>
<223> primer: prmAtTPPI-3

<400> 118
aaggcctcat tcttggctgce atttgtttcce
Page 79

32

35

34

30

32

30



<210> 119
<211> 30
<212> DNA
<213>
<220>
<223>
<400> 119

PF58635.ST25.txt

Artificial sequence

primer: prmAtTPPJ-5

cgggatccat ggtgagccaa aacgtcgtcg

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

120
29
DNA

<220>
<223>

<400> 120
aaggcctttg

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

121

DNA

<400> 121
ctcttctett
cccttetetg
gtaaaaatga
accgtgccac
aggaggaggg
tctccaacca
cgccacccct
attgtcatgt
gctttcatgt
gctatagtta
tattatgctg
aaagacaaag
gaggtgtacc
aacaagttct
gcacaggaag
aaggtattag
ttagagtcac
aaaaccgatg
gtctcgaaat
atggatttcc
tctcgggtgt
ttcagctagg
acaaaaatgt
atggatgtaa
tgtaattctg

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

122
361
PRT

1494

ctgcatctgt

Glycine max

ctcttcactt
ttctaaaaaa
cgcagaatgc
aaaagccact
ttttgaagaa
attccaaatc
cagcattaga
ttctcgacta
cggattcgat
ccggcagatg
gaagccatgg
gagagccagt
atcaattagt
gctgttctgt
tgagatcagt
agattcgtcc
ttggatttgc
aagatgcatt
ttccaaagga
ttcaacgttt
aaatggatag
gtagcatata
atggaaaaag
ttagccacgt
aatggaaaat

Glycine max

Artificial sequence

primer: prmAtTPPJ-3

ttccactcc

tgatttcatt
gaacacggct
gatagtgtcc
ggcggcggceg
cctggaaatc
cacctcttct
catgttcgag
tgatggtact
gaggagaacg
caaagacaag
catggatatt
tctttttcaa
tgagaaaatg
tcattttcgce
attaaaagag
atctattaaa
caactgtaac
caagaaatta
cactactgca
ggtggagtgg
aatgataatg
ggaccctttt
gaaagacaaa
agtttttgta
aacatgttac

gcaattacct
gatctgggct
aagacaaaat
gcggcggcegg
aatgcatggg
ctcgcagaag
caaattatgg
ttgtcgcecta
gtgaggaaac
gtttacaatt
caagggccaa
cctgccagtg
aaatcaattc
tgcgttgatg
tacccgaagc
tgggacaaag
gatgtctttc
agagacagag
tcatactctt
aaacaagtat
tacatcccta
ttctatgttt
agtgtctttc

gtacagggga
gtatcgaaaa

Page 80

ctttttgttg
cgactaaaac
cggggatcaa
gggggtacat
ttgattccat
aacacagcac
atgcgtcccg
ttgttgatga
ttgcaaggtg
ttgttcgcett
caagagactg
aatttcttcc
ctggagccat
aaaagaaatg
ttcgtcttaa
ggaaggcgct
ctgtttacat
gacaaggttt
tacaagaacc
ccctceccgact
ccctgccata
tgttcagatt
tgagtttgaa
aacgtctctg
atatatatta

ggatcttctt
aaatcactaa
ccgggacata
tccecattecg
gagatcctct
ttggattctt
gggaaagcaa
cccagaccgt
ttttcctact
ggctgagcta
caaatacagc
catgattgat
ggtggagaac
gagtgaactg
ccaaggaadgg
ggaatttttg
tggagatgat
tgggattctt
aaacgaggtg
cagaacacgt
aaaaatggag
agaacagaga
gcacgtctac
ttgcatcaaa
ttgt

30

29

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

1020
1080
1140
1200
1260
1320
1380
1440
1494



<400>
Met Thr Gln

1
Asp

Gly
Asn
Ser
65

Pro
Lys
Val
Val
Cys
145
Ala
Tyr
Phe
Lys
Val
225
Glu
Gly
Lys
Asp
Phe
305
Lys

Glu

Leu

Ile
Tyr
Ala
50

Thr
Ser
Gln
Asp
Arg
130
Lys
Gly
Ser
Leu
Ser
210
His
Val
Arg
Ala
Val
290
Lys
Phe

Val

Arg

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

<400>
acggctgatc
gtgtccaaga
gcggcggcgyg
gaaatcaatg

122

Thr
Ile
35

Trp
Ser
Ala
Ile
Asp
115
Lys
Asp
Ser
Lys
Pro
195
Ile
Phe
Arg
Lys
Leu
275
Phe
Lys
Pro

Met

Leu
355

123
1441
DNA

Asn
Val
20

Pro
Val
Ser
Leu
Val
100
Pro
Leu
Lys
His
Asp
180
Met
Pro
Arg
Ser
Val
260
Glu
Pro
Leu
Lys
Asp

340
Arg

Ala
Pro
Ile
Asp
Leu
Asp
Met
Asp
Ala
Val
Gly
165
Lys
Ile
Gly
Cys
Val
245
Leu
Phe
Val
Arg
Asp
325

Phe

Thr

Glycine max

123

Ile
Gln
Pro
Ser
Ala
70

Met
Phe
Arg
Arg
Tyr
150
Met
Gly
Asp
Ala
Val
230
Leu
Glu
Leu
Tyr
Asp
310
Thr

Leu

Arg

Val
Lys
Arg
Met
55

Glu
Phe
Leu
Ala
Cys
135
Asn
Asp
Glu
Glu
Met
215
Asp
Lys
Ile
Leu
Ile
295
Arg
Thr

Gln

Ser

PF58635.ST25.txt

Ser
Pro
Arg
40

Arg
Glu
Glu
Asp
Phe
120
Phe
Phe
Ile
Pro
Val
200
Val
Glu
Glu
Arg
Glu
280
Gly
Gly
Ala

Arg

Arg
360

Lys
Leu
25

Arg
Ser
His
Gln
Tyr
105
Met
Pro
Val
Gln
Val
185
Tyr
Glu
Lys
Tyr
Pro
265
Ser
Asp
Gln
Ser
Leu

345
Val

Thr
10

Ala
Val
Ser
Ser
Ile
90

Asp
Ser
Thr
Arg
Gly
170
Leu
His
Asn
Lys
Pro
250
Ser
Leu
Asp
Gly
Tyr

330
Val

Lys
Ala
Leu
Ser
Thr
75

Met
Gly
Asp
Ala
Leu
155
Pro
Phe
Gln
Asn
Trp
235
Lys
Ile
Gly
Lys
Phe
315

Ser

Glu

tgggctcgac taaaacaaat cactaagtaa
caaaatcggg gatcaaccgg gacataaccg
cggcgggggg gtacattccc attccgagga
catgggttga ttccatgaga tcctcttctce
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Ser
Ala
Lys
Pro
60

Trp
Asp
Thr
Ser
Ile
140
Ala
Thr
Gln
Leu
Lys
220
Ser
Leu
Lys
Phe
Thr
300
Gly

Leu

Trp

Gly
Ala
Asn
45

Thr
Ile
Ala
Leu
Met
125
Val
Glu
Arg
Pro
Val
205
Phe
Glu
Arg
Trp
Ala
285
Asp
Ile

Gln

Lys

Ile
Ala
30

Leu
Asn
Leu
Ser
Ser
110
Arg
Thr
Leu
Asp
Ala
190
Glu
Cys
Leu
Leu
Asp
270
Asn
Glu
Leu

Glu

Gln
350

aaatgacgca
tgccacaaaa

ggagggtttt
caaccaattc

Asn
15

Ala
Glu
Ser
Arg
Arg
Pro
Arg
Gly
Tyr
Cys
175
Ser
Lys
Cys
Ala
Asn
255
Lys
Cys
Asp
Val
Pro

335
Val

gaatgcgata
gccactggcg
gaagaacctyg
caaatccacc

Arg
Gly
Ile
Lys
His
80

Gly
Ile
Thr
Arg
Tyr
160
Lys
Glu
Met
Ser
Gln
240
Gln
Gly
Asn
Ala
Ser
320

Asn

Ser

60
120
180
240



tcttctcecteg
ttcgagcaaa
ggtactttgt
agaacggtga
gacaaggttt
gatattcaag
ctttttcaac
gagaaaatga
cattttcgcect
ttaaaagagt
tctattaaat
aactgtaacg
aagaaattaa
actactgcat
gtggagtgga
atgataatgt
gacccttttt
aaagacaaaa
gtttttgtag
acatgttacg
a

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

124
362
PRT
Glyc

<400> 124
Met Thr Gln
1
Asp Ile Thr
Ile
35

Trp

Gly Tyr
Ala
50
Thr

Asn

Ser Ser

65

Pro Ser Ala

Lys Gln Ile

Val Asp Asp

115

Val Arg Lys
130

Cys Lys
145

Ala

Asp

Gly Ser

Tyr Ser Asn

Glu Phe Leu

195

Met Lys Ser

210

Ser Val His

225
Gln

Glu Val

cagaagaaca
ttatggatgc
cgcctattgt
ggaaacttgc
acaattttgt
ggccaacaag
ctgctagtga
aatcaattcc
gcgttgatga
acccgaagct
gggacaaagg
atgtctttcc
gagacagagg
catactcttt
aacaagtatc
acatccctac
tctatgtttt
gtgtctttct
tacaggggaa
tatcgaaaaa

ine max

Asn Ala

Val
20
Pro

Pro
Ile

Val Asp

Ser Leu

Leu Asp
85

Val Met
100
Pro Asp

Leu Ala

Lys Val

Ile
Gln
Pro
Ser
Ala
70

Met
Phe
Arg

Arg

Tyr

PF58635.ST25.txt

cagcacttgg
gtcccgggga
tgatgaccca
aaggtgtttt
tcgcttggcet
aacctccaaa
atttcttccce
tggagccatg
aaagaaatgg
tcgtcttaac
gaaggcgctg
tgtttacatt
acaaggtttt
acaagaacca
cctccgacte
cctgccataa
gttcagatta
gagtttgaag
acgtctctgt
tatatattat

Val Ser

Lys Pro

Arg Arg
40
Met Arg
55
Glu Glu

Phe Glu

Leu Asp

Ala Phe
120
Cys Phe
135

Asn Phe

150

His Gly
165
Lys Asp
180
Pro Met

Ile Pro

Phe Arg

Met
Lys
Ile
Gly

Cys

Asp Ile

Gly Glu
Glu
200
Met

Asp

Ala
215

Val Asp

230

Arg Ser

Val

Leu Lys

attcttcgcecce
aagcaaattg
gaccgtgctt
cctactgcta
gagctatatt
tacagcaaca
atgattgatg
gtggagaaca
agtgaactgg
caaggaagga
gaatttttgt
ggagatgata
gggattcttg
aacgaggtga
agaacacgtt
aaaatggagt
gaacagagaa
cacgtctaca
tgcatcaaat
tgtatactct

Thr
10
Ala

Lys Lys

Leu Ala
25
Arg

Val Leu

Ser Ser Ser
Thr
75

Met

His Ser

Gln Ile
90

Tyr Asp
105
Met

Gly

Ser Asp

Pro Thr Ala

Val Leu
155

Pro

Arg

Gln Gly

170
Pro Val Leu
185
Val Tyr His

Val Glu Asn

Glu Lys Lys
235

Glu Tyr Pro
Page 82

acccctcagce
tcatgtttct
tcatgtcgga
tagttaccgg
atgctggaag
aagataaagg
aggtgtacca
acaagttctg
cacaggaagt
aggtattaga
tagagtcact
aaaccgatga
tctcgaaatt
tggatttcct
ctcgggtgta
tcagctaggg
caaaaatgta
tggatgtaat
gtaattctga
cttaagaaaa

Ser Gly Ile

Ala Ala Ala
30
Asn Leu
45

Thr

Lys
Pro Asn
60

Trp

Ile Leu

Asp Ala Ser

Thr Ser
110

Arg

Leu

Met
125
Val

Ser

Ile Thr

140

Ala Glu Leu

Thr Arg Thr

Phe Gln Pro

190

Gln Leu Val

205

Asn Lys Phe

220

Trp Ser Glu

Lys Leu Arg

attagacatg
cgactatgat
ttcgatgagg
cagatgcaaa
ccatggcatg
agagcctgtt
tcaattagtt
ctgttctgtt
gagatcagta
gattcgtcca
tggatttgcc
agatgcattc
tccaaaggac
tcaacgtttg
aatggataga
tagcatatag
tggaaaaagg
tagccacgta
atggaaaata
aaaaaaaaaa

Asn
15
Ala

Arg
Gly
Glu Ile
Ser Lys
His
80

Gly

Arg

Arg
95
Pro Ile

Arg Thr

Gly Arg

Tyr Tyr
160
Ser Lys
175
Ala Ser

Glu Lys

Cys Cys
Ala
240
Asn

Leu

Leu

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1441



Gln Gly Arg

Gly Ala
275
Val

Lys
Asn Asp
290
Ala Phe
305

Ser

Lys

Lys Phe

Asn Glu Val

Ser Leu Arg

355

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

125
1729
DNA
Glyc

<400> 125
ttccecggect
tccaaacttc
gggaaaggaa
cgttgattgce
cagaatccat
aaaggttgga
ctcgtgccaa
tgaacacgtt
actacgatgg
agatgagagc
ggtgcagaga
atggcatgga
aagcagtgct
tcttgttaga
tgtccgtgceca
gattggtgct
ttcgtccaac
gatacgagaa
atgcttttaa
caaaagaaac
ccatccagta
tatatcttta
ctttatggcc
cgagtactgt
agaattgaca
ttttattgtt
ccgaacaaat
tttatgccgce
atgtggccaa

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

126
381
PRT
Glyc

<400> 126

245
Lys Val
260
Leu Glu

Phe Pro

Lys Leu

Leu
Phe
Val

Arg

PF58635.ST25.txt

Glu Ile
Leu
280
Ile

Leu

Tyr
295

Asp Arg

310

Pro Lys
325
Met Asp
340

Leu Arg

ine max

cactcacccc
cttttacatt
gaaagatatg
cgtggcagcect
ggctgtgcectt
aggagctaaa
atcagaaagc
tgagcaaata
aactctctcc
aacgctaaag
caaggtatat
catcaagggt
gttccaaccc
aaaaacaaag
ctttcgttgt
caatgattac
catcaaatgg
ttcgaatgat
ggttttgcgc
agatgcttcc
caatttattc
ttgtgaatgg
acatttacag
gactcccaca
ccaccaccac
gaaaatggaa
agattcctac
agttgcaaat
tatattctga

ine max

Asp
Phe

Thr

Thr Thr

Leu Gln

Ser
360

Arg

tcecettttat
tccaatttct
atgacgaacc
tccatttcaa
ggtgggtttt
gttagtgctt
caagaaaaaa
gtatgtagtyg
ccaattgttg
ggcatagcaa
aactttgtaa
ccaacaaaaa
gcgagtcaat
actgtcccag
gttgacgaaa
ccacaactta
gacaagggca
gtatttccaa
agtaggggtc
tataccttgc
tatataatat
tgaatctgag
gttgagcaat
agtgtataga
cttagaatgg
atagcactat
acacgtttgc
ggcccgtcaa
aaaagattac

250

Arg Pro Ser
265
Glu

Ser Leu

Gly Asp Asp

Gly Gln Gly

315

Ala Ser Tyr
330

Arg Leu Val

345

Arg Val

ttccattatt
ctattctatc
aaaatgtggt
actcaaccgc
gggggctgcee
ggattgattc
gatcttggat
ccaaaggaaa
cagatccgga
ggcattttcc
aattggcaga
gccaaagtcc
tcectgecaat
gggctaatgt
agagttgggce
ggctaaccca
aggctcttga
tatatattgg
aaggaattgg
aagatccatc
ttttaatgtt
aaatatataa
tcttgcggeg
gagtttgtag
tgaagaggtg
tccataattt
atgcgcatgce
ctttgttgct
tacgaaaaaa

Met Met Thr Asn Gln Asn Val Val Thr His Glu

Page 83

Ile Lys Trp
270
Phe Ala
285

Thr

Gly

Lys
300
Phe

Asp

Gly Ile

Ser Leu Gln

Glu Trp Lys

350

attctgccta
aaaagggttt
gactcatgag
gttgccaagt
ccataataaa
aatgagagct
tctttatcac
gcaagtcgta
taaagctttc
cacagcaata
actttactat
aaagcaaggt
gatcgatgag
tgagaacaat
agcgttggceg
agggagaaaa
atttttgtta
tgatgatcga
gattcttgtt
agaggcaagt
taattcgggc
tgtaattaat
tctggtggag
aatgtagatg
gatcgaattg
aaatttatta
ggatagggaa
aagaattgta
aaaaaaaaa

Val Ile Asn

255
Asp Lys

Asn Cys

Glu Asp
Val
320
Pro

Leu

Glu
335

Gln Val

agcagtttct
gaactttgaa
gttattaaca
gcaacadgtgc
aatcttgtga
tcttccceccaa
ccttcagcectce
gtttttcttyg
atgactagaa
gtgaccggaa
gccggaagcc
aataataata
gtgtacaaga
aagttttgct
gagaaadgtta
gtgctagaga
gaatcattag
actgatgagg
tctagagttg
gctatatatt
atcaatgttg
taacaaatat
tggaaaagac
atcacttcaa
tatcactttt
aggacaaagt
aggcagatgt
cttatcgtac

Thr Leu

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1729



Ile Ala Val

Thr Val Pro
35
Asn Lys
50

Ile

His

Trp
65
Ser

Asp

Gln Glu

Thr Phe Glu

Phe Leu Asp
115
Ala Phe
130

His

Lys

Arg Phe

145
Tyr

Asn Phe

Met Asp Ile

Asn Asn Lys

195

Ile Asp Glu
210

Gly Ala

225

Cys

Asn

Val Asp

Val Leu Asn

Glu Ile
275

Leu

Leu
Phe Leu
290
Ile Tyr
305

Arg

Ile

Ser Arg

Glu Thr Asp

Ile Ser
355
Gly

Tyr

Ser
370

Asn

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

127
1448
DNA
Bras

<400> 127
ttaacttctg
catcgtctcc
cctgttctct
cgaagcagcc
tgcatcttgg

Ala
20
Glu

Ala
Ser
Leu

Asn

Ser Met

Lys Arg
Gln
100
Tyr

Ile
Asp
Met Thr

Pro Thr

Ser
Met
Val
Arg
70

Ser
Val
Gly

Arg

Ala

PF58635.ST25.txt

Ile Ser

Ala Val
40
Lys Arg
55
Ala Ser

Trp Ile

Cys Ser

Thr Leu
120
Lys Met
135

Ile Val

150

Val Lys
165
Lys Gly
180

Ala Val

Val Tyr

Val Glu

Leu
Pro
Leu
Lys

Asn

Ala Glu

Thr Lys

Phe Gln
200
Ile Leu
215

Asn Lys

230

Glu Lys

245
Asp Tyr
260
Arg Pro

Glu Ser

Gly Asp

Ser
Pro
Thr
Leu

Asp

Trp Ala

Gln Leu

Ile Lys
280
Gly Tyr
295

Arg Thr

310

Gln
325
Ser

Gly

Ala
340
Ile Gln

Ile Asn

sica napus

cctecgectcet
gacagaaaag
tctcctecca
gataaaaaca
gtcgattcca

Gly
Tyr
Tyr

Val

Ile Gly

Thr Leu

Leu
360
Tyr

Asn

Val
375

cgttctcaac
ccatcttggg
cttactttac
gcaacagcat
tgcgtgattc

Asn
25

Leu
Leu
Ser
Leu
Ala
105
Ser
Arg
Thr
Leu
Ser
185
Pro
Leu
Phe
Ala
Arg
265
Trp
Glu
Asp
Ile
Gln
345

Phe

Leu

10
Ser Thr

Gly Gly

Glu Gly
Thr
75

His

Pro

Tyr
90
Lys Gly

Pro Ile

Ala Thr

Gly Arg
155
Tyr Tyr
170
Gln Ser

Ala Ser

Glu Lys
Leu
235
Ala

Cys

Leu
250
Leu Thr

Asp Lys

Asn Ser

Glu Asp
315
Leu Val
330
Asp Pro

Tyr Ile

Tyr Cys

acttgtgaga
ttcgaaaacc
ctttcctcegt
caacaagaac
ttctecctaca

Page 84

Ala Pro
30

Gly

Leu
Phe Trp
45
Ala Lys
60

Arg

Val

Ala Lys

Pro Ser Ala

Gln Val
110

Asp

Lys
Val Ala
125
Leu Lys
140

Cys

Gly

Arg Asp

Ala Gly Ser
Gln
190

Leu

Pro Lys

Gln Phe
205
Thr Lys
220

Ser

Thr

Val His

Glu Lys Val

Gln Gly Arg

270

Gly Lys Ala

285
Asn Asp Val
300
Ala

Phe Lys

Ser Arg Val

Glu Ala
350
Leu

Ser
Ile Phe
365
Glu Trp

380

aatatgatga
atcactgtct
cataagttct
aatcttggtg
cgtctcagac

15

Ser Ala

Leu Pro

Ser Ala

Glu
80
Asn

Ser

Leu
95
Val Val

Pro Asp

Ile Ala
Val
160
Gly

Lys

His
175
Gly Asn

Pro Met

Val Pro

Phe Arg
240
Arg Leu
255
Lys Val

Leu Glu

Phe Pro

Val Leu
320
Ala Lys
335
Ser Ala

Met Phe

accagaatgt
ctaactctcc
tggagcttct
ctggtaagat
cctcttcacg

60
120
180
240
300



tgactctgtg
aaatatgttt
ttacgatggg
gatgcgagaa
atccattgat
tggcatggac
agtgctcttt
agaggaaaag
cgtacatttt
agttctaatt
tcctacgatce
tgaaaagtcg
gtttaaggtt
ggaaaccaat
tttagtagag
ataacacctg
cttctaaaaa
agagaggtgt
ttcgtgtaac
aaaaaaaa

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

128
378
PRT
Bras

<400>
Met Met
1
Ser

128
Asn

Lys Thr

Thr Phe
35
Lys

Tyr
Ala Asp
50
Lys Ile Ala
65
Leu

Arg Pro

Ser Trp Ile

Val Ala
115
Leu

Asn

Thr
130
Glu

Gly
His Met
145
Ala

Ile Val

Leu Asp Glu

Thr Ser
195

Pro

Pro
Phe Gln
210
Ile Leu
225

Asn

Glu

Lys Phe

tcagacaacg
gatgagattg
acgctctctc
gttgtaaaga
aaggttcgtg
attgaaggcc
caacctgctc
actaaatgga
cgacgtgttg
gattatccac
aaatgggaca
gaagatgttg
ttacgtgagc
gcctcttact
tggaagagga
agtttatttt
actagtacta
cttggccaga
gattcagaaa

sica napus

Gln Asn
Ile
20

Thr

Thr
Phe
Asn Ser
Ser Trp
Ser

85
Arg

Ser

Val
100
Ala Lys

Ser Pro

Arg Glu

Val
Val
Pro
Asn
Val
70

Arg
Phe
Gly

Ile

Val

PF58635.ST25.txt

accataaaac
tgaatgctgc
ccatagttga
atgtggctct
gttttgtcaa
cgaccagcga
gtgaatttgt
tcecectgggge
atgagaaaag
agctgaaact
agggccaggce
ttcctgtgta
ggggacaagg
ctctccaaga
agacagtcgg
ataaatcttg
gtactagatt
agcatcttta
atgaagaaaa

Ile Val

Ser Asn
His
40

Ile

Arg

Ser
55
Asp Ser

Asp Ser

Pro Ser
Gln
120
Glu

Lys

Val
135

Val Lys

150

Thr Gly
165
Ile Tyr
180
Glu Tyr

Ala Arg

Glu Lys

Arg
Tyr
Ala
Glu

Thr

Ser Ile

Ala Gly

Tyr Gly
200
Phe Val
215

Lys Trp

230

Leu
245

Cys

Ser

Val His

atcttggatc
aaaagggaaa
agatcctgac
aaacttccca
actcgatgag
atatgcttat
acccacgatc
tatggtggag
atgggccgga
aacccaaggt
tctcaatttt
tattggagat
ttttgggatt
ccecttetecag
ggaagcttga
aggagaaaat
cgtagagggt
cttttctaca
cacaactaat

Ser Asp
10

Pro

Arg

Ser Leu

25

Lys Phe Leu

Asn Lys Asn

Met Arg Asp

75

Val Ser Asp
90

Ala Leu

105

Ile

Asn

Val Met

Asp Pro Asp

Val Ala
155
Val

Asn
Asp Lys
170
Ser His
185

Gly

Gly

Glu Ser

Pro Thr Ile

Ile Pro Gly
235
Arg

Phe Arg

250
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gttcgatttc
caaattgtta
aaagcttaca
actgctatag
atttactacg
ggtggcgaga
gagaaggtgt
aacaacaagt
ttagccgaac
agaaaggtgc
ttgctaaaat
gacctcaccg
ctagtctcaa
gttaatgagt
aaaacaaaca
aatcggtata
gtttttttgg
tcgatcgaga
atcatttcca

Lys Ala Ile

Phe Ser
30

Leu

Ser
Glu Leu
45
Asn Leu
60

Ser

Gly

Ser Pro

Asn Asp His

Met Phe Asp

110

Phe Leu Asp
125

Lys Ala
140

Leu

Tyr

Asn Phe

Arg Gly Phe
Ile
190

Gly

Met Asp

Gln
205
Lys

Asn

Glu
220
Ala

Val

Met Val

Val Asp Glu

catcggcecttt
tgtttcttga
taacacatga
tcactggaag
ctggaagcca
gtaatcaagg
ataagatatt
tttgtctgtc
aagtaaaatc
ttgaaatccg
cattagggtt
acgaagatgc
aagttccaaa
ttctgaggcg
tgcaacatta
tatagacaac
aactttacct
aattgtaaat
cgcaaaaaaa

Leu
15
Pro

Gly
Pro

Glu Ala

Ala Gly

Thr Arg
80
Lys Thr
95
Glu 1Ile

Tyr Asp

Ile Thr

Thr
160
Lys

Pro

Val
175
Glu Gly

Val Leu

Tyr Lys

Glu Asn
240
Lys Arg
255

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1448



Trp Ala Gly

Gln Leu Lys

275

Ile Lys Trp
290

Gly Phe Glu

305

Leu

Thr Asp

Phe Gly Ile
Gln
355

Lys

Ser Leu

Glu Trp
370

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

129
1448
DNA
Bras

<400> 129
ttaacttctg
catcgtctcc
cctgttctct
cgaagcagcc
tgcatcttgg
tgactctgtg
aaatatgttt
ttacgatggg
gatgcgagaa
atccattgat
tggcatggac
agtgctcttt
agaggaaaag
cgtacatttt
agttctaatt
tcctacgatce
tgaaaagtcg
gtttaaggtt
ggaaaccaat
tttagtagag
ataacacctg
Ccttctaaaaa
agagaggtgt
ttcgtgtaac
aaaaaaaa

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

130
378
PRT
Bras

<400> 130

Leu Ala
260
Leu Thr

Asp Lys

Lys Ser

Glu
Gln
Gly

Glu

PF58635.ST25.txt

Gln Val

Gly Arg
280
Gln Ala
295

Asp Val

310

Glu Asp
325
Leu Val
340
Asp Pro

Arg Lys

sica napus

cctecgectcet
gacagaaaag
tctcctecca
gataaaaaca
gtcgattcca
tcagacaacg
gatgagattg
acgctctctc
gttgtaaaga
aaggttcgtg
attgaaggcc
caacctgctc
actaaatgga
cgacgtgttg
gattatccac
aaatgggaca
gaagatgttg
ttacgtgagc
gcctcttact
tggaagagga
agtttatttt
actagtacta
cttggccaga
gattcagaaa

sica napus

Ala

Ser

Ser

Thr

Phe Lys

Lys Val

Gln Val
360
Val Gly

375

cgttctcaac
ccatcttggg
cttactttac
gcaacagcat
tgcgtgattc
accataaaac
tgaatgctgc
ccatagttga
atgtggctct
gttttgtcaa
cgaccagcga
gtgaatttgt
tccectgggge
atgagaaaag
agctgaaact
agggccaggce
ttcctgtgta
ggggacaagg
ctctccaaga
agacagtcgg
ataaatcttg
gtactagatt
agcatcttta
atgaagaaaa

Lys Ser Val
265
Lys

Val Leu

Leu Asn Phe

Val Val
315

Arg

Pro
Val Leu
330
Pro Lys Glu
345
Asn

Glu Phe

Glu Ala

acttgtgaga
ttcgaaaacc
ctttcctegt
caacaagaac
ttctcctaca
atcttggatc
aaaagggaaa
agatcctgac
aaacttccca
actcgatgag
atatgcttat
acccacgatc
tatggtggag
atgggccgga
aacccaaggt
tctcaatttt
tattggagat
ttttgggatt
cccttectecag
ggaagcttga
aggagaaaat
cgtagagggt
cttttctaca
cacaactaat

Leu Ile Asp

270

Glu Ile Arg
285

Leu Leu

300

Tyr

Lys

Ile Gly

Glu Arg Gly

Thr Ala
350
Arg

Asn
Leu Arg
365

aatatgatga
atcactgtct
cataagttct
aatcttggtg
cgtctcagac
gttcgatttc
caaattgtta
aaagcttaca
actgctatag
atttactacg
ggtggcgaga
gagaaggtgt
aacaacaagt
ttagccgaac
agaaaggtgc
ttgctaaaat
gaccgtaccg
ctagtctcaa
gttaatgagt
aaaacaaaca
aatcggtata
gtttttttgg
tcgatcgaga
atcatttcca

Tyr Pro

Pro Thr

Ser Leu

Asp Asp
320
Gln Gly
335
Ser Tyr

Leu Val

accagaatgt
ctaactctcc
tggagcttct
ctggtaagat
cctcttcacg
catcggcttt
tgtttcttga
taacacatga
tcactggaag
ctggaagcca
gtaatcaagg
ataagatatt
tttgtctgtc
aagtaaaatc
ttgaaatccg
cattagggtt
acgaagatgc
aagttccaaa
ttctgaggcg
tgcaacatta
tatagacaac
aactttacct
aattgtaaat
cgcaaaaaaa

Met Met Asn Gln Asn Val Ile Val Ser Asp Arg Lys Ala Ile Leu Gly

1

5

10

15

Ser Lys Thr Ile Thr Val Ser Asn Ser Pro Leu Phe Ser Ser Pro Pro

20

25
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30

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

1020
1080
1140
1200
1260
1320
1380
1440
1448



Thr Phe
35

Lys

Tyr

Ala Asp

Lys Ile Ala

65
Leu

Arg Pro

Ser Trp Ile

Val Ala
115

Leu

Asn

Thr
130
Glu

Gly
His Met
145
Ala

Ile Val

Leu Asp Glu

Thr Ser
195

Pro

Pro
Phe Gln
210
Ile Leu
225

Asn

Glu

Lys Phe

Trp Ala Gly

Gln Leu Lys

275

Ile Lys Trp
290

Gly Phe

305

Arg

Glu

Thr Asp

Phe Gly Ile
Gln
355

Lys

Ser Leu

Glu Trp
370

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

131
1130
DNA
Oryz

<400> 131
catgcggcta
tatacaaagc
caggattaga
catggcaata
gtactcgtac
gatttgaaac
tagaaagcac
gcacctcgcg

Thr Phe

Asn Ser

Ser Trp

Ser
85
Arg

Ser

Val
100
Ala Lys

Ser Pro

Arg Glu

Pro
Asn
Val
70

Arg
Phe
Gly

Ile

Val

PF58635.ST25.txt

Arg
40
Ser Ile
55
Asp Ser

Asp Ser

Pro Ser
Gln
120
Glu

Lys

Val
135

Val Lys

150

Thr Gly
165
Ile Tyr
180
Glu Tyr

Ala Arg

Glu Lys

Arg
Tyr
Ala
Glu

Thr

Ser Ile

Ala Gly

Tyr Gly
200
Phe Val
215

Lys Trp

230

Leu
245
Ala

Cys

Leu
260
Leu Thr

Asp Lys

Lys Ser

Ser
Glu
Gln
Gly

Glu

Val His

Gln Val

Gly Arg
280
Gln Ala
295

Asp Val

310

Glu Asp
325
Leu Val
340
Asp Pro

Arg Lys

a sativa

atgtagatgc
tgtaatactc
aaaacgggac
taaatggaga
gtaaaaaaaa
cactcaaatc
aggtaagaag
gatcggtgac

Ala

Ser

Ser

Thr

Phe Lys

Lys Val

Gln Val
360
Val Gly

375

tcactgcgcet
gtatcagcaa
gacaaatagt
aatcacaaga
gaggcgcatt
caccactgca
cacaacgccce
gtggcctcgce

His Lys Phe Leu Glu

Asn Lys Asn

Met Arg Asp
75
Asp

Val Ser

90
Ala Leu
105

Ile

Asn

Val Met

Asp Pro Asp

Val Ala
155
Val

Asn
Asp Lys
170
Ser His
185

Gly

Gly

Glu Ser

Pro Thr Ile

Ile Pro Gly

235
Arg

Phe Arg

250
Ser

Lys Val

265
Lys

Val Leu

Leu Asn Phe

Val Val
315

Arg

Pro
Val Leu
330
Pro Lys Glu
345
Asn

Glu Phe

Glu Ala

agtagtaagg
gagagaggca
aatggaaaaa
ggaacagaat
catgtgtgga
aaccttcaaa
tcgctctceca
cccccaaaaa
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Leu Leu
45

Asn Leu

00

Ser

Gly

Ser Pro

Asn Asp His

Met Phe Asp

110

Phe Leu Asp
125

Lys Ala
140

Leu

Tyr

Asn Phe

Arg Gly Phe
Ile
190

Gly

Met Asp

Gln
205
Lys

Asn

Glu
220
Ala

Val

Met Val

Val Asp Glu

Leu Ile Asp

270

Glu Ile Arg
285

Leu Leu

300

Tyr

Lys

Ile Gly

Glu Arg Gly

Thr Ala
350
Arg

Asn
Leu Arg
365

tactccagta
cacaagttgt
caaaaaaaaa
ccgggcaata
cagcgtgcag
cgaggccatg
cccteccacce
tatcccgegg

Glu Ala

Ala Gly

Thr Arg
80
Lys Thr
95
Glu Ile

Tyr Asp

Ile Thr

Thr
160
Lys

Pro

Val
175
Glu Gly

Val Leu

Tyr Lys

Glu Asn
240
Lys Arg
255
Tyr Pro

Pro Thr

Ser Leu

Asp Asp
320
Gln Gly
335
Ser Tyr

Leu Val

cattatggaa
agcagtagca
caaggaaaca
cgctgcgaaa
cagaagcagg
gtttgaagca
caatcgcgac
cgtgaagctg

60
120
180
240
300
360
420
480



acaccccggg
caaaatatca
gccgctctte
tgtacgtggyg
cggccccgeg
gaaaattcaa
tgccectgac
ttctctecte
ctccttcecte
gactctcccc
gcctcecgegeg

cccacccacc
acgcggcgcg
cacccaggtc
cgggttaccc
cgtcatcgcg
attaggaggt
ttggcttggce
tcctettete
ctctccttte
aggtgaggtg
gatctgaccg

PF58635.ST25.txt

tgtcacgttg
gcccaaaatt
cctctcgtaa
tgggggtgtyg
gggcggggtyg
gg9ggggcggg
tcctettett
ttctcttcete
ccctectete
agaccagtct
cttceccetegg

gcacatgttg
tccaaaatcc
tccataatgg
ggtggatgac
tagcgggtgc
gcccttggag
cttatccctt
tggtggtgtyg
ttcececcececte
ttttgctcga
ccttctecgea
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gttatggttc
cgcccaagcce
cgtgtgtacc
gggtgggccce

gaaaaggagg
aataagcgga

gtcctcgcaa
ggtgtgtccc
tcacaagaga
ttcgacgcgce
ggattcagcc

ccggccgceac
cctggcgegt
ctcggctggt
ggaggaggtc
cgatcggtac
atcgcagata
ccecegcettece
tgtctccect
gagagcgcca
ctttcacgcc

540
600
660
720
780
840
900
960
1020
1080
1130



