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SEQUENCE LISTING

<110> BASF Plant Science GmbH
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<130> PF 58991

<150> Uus 60/896505
<141> 2007-03-23

<160> 58
<170> PatentIn version 3.3

<210> 1

<211> 1350

<212> DNA

<213> Physcomitrella patens

<220>
<221> CDS
<222> (133)..(110D)

<400> 1

atcccgggtg tctctcagtt gccatcgtgg agtcagcgag cacgcttttg tgtatctctg

cgcggagttt tcttttggaa gcggctaaag tatatcagcg tggtcgatag ggctgactcg

ttttctgtag tc atg gct ggc aga gga gga aag aga ttc tcc ttt gga gga
get Ala Gly Arg §1y Gly Lys Arg Phe igr Phe Gly Gly

atg ggt agt gca gct gct ttc gga ggt gga gag ggt agc agg gtt gtg
Met Gly Ser Ala Ala Ala pPhe Gly Gly Gly Glu Gly ser Arg val val
15 20 25
gga gat ggt tct act gct cca gag tca tcg tcc aga cag cat gaa tac
Gly Asp Gly Sser Thr Ala Pro Glu Ser Ser Ser Arg GIn His Glu Tyr
30 35 40 45
Ccga caa cca gcg gct act aga gag cgt ttt g%g gag gta gaa cac gaa
Arg GIn Pro Ala éga Thr Arg Glu Arg E?e Gly Glu val Glu gas Glu
gat gaa gat gta tca ggt tca ggt gct ggt ggt agt caa gtg agg cca
Asp Glu Asp val ser Gly Ser Gly Ala Gly Gly ser GIn val Arg Pro
65 70 75
tca ggg ggt gga ggt cga ggt cga ggc cga ggc cga ggt cga ggg aga
ser Gly ggy Gly Gly Arg Gly ggg Gly Arg Gly Arg 88y Arg Gly Arg
agg gat gct atg gat tca acg gaa gct ctg ggg aga tgc atg act gcg
Arg Asp Ala Met Asp Ser Thr Glu Ala Leu Gly Arg Cys Met Thr Ala
95 100 105
att cta gga cat cga gcc tcg gac tat gga cta gaa atg cag aac gat
ITle Leu Gly His Arg Ala Ser Asp Tyr Gly Leu Glu Met GIn Asn Asp
110 115 120 125
ggt ttc gtc tta gta gct gat ctt tta aaa cta agc aag aat act gca
Gly Phe val Leu val Ala Asp Leu Leu Lys Leu Ser Lys Asn Thr Ala
130 135 140
gct ggt att cca tta agt tct cac agc gtg gaa gat gtg cgc aag gct
Ala Gly Ile Pro Leu Ser Ser His Ser val Glu Asp val Arg Lys Ala
145 150 155
gtt gca agg gat ggg aaa cga cgt ttt gga cta aaa gaa gag gat ggg
val Ala Arg Asp Gly Lys Arg Arg Phe Gly Leu Lys Glu Glu Asp Gly
160 165 170
cat ctt tac atc agg gca aat caa ggt cat agt atc agg acc gtg gaa
His Leu Tyr Ile Arg Ala Asn Gln Gly His Ser Ile Arg Thr val Glu
175 180 185
tct gga caa ctt ttg tcg ttg gtt aca tct cct tca caa att cca gtc
Ser Gly GIn Leu Leu Ser Leu val Thr Ser Pro Ser GIn ITe Pro val
190 195 200 205
tgt gtt cat ggc acg tac gag aga ttt atg gac agt atc tgg caa gaa
Cys val His Gly Thr Tyr Glu Arg Phe Met Asp Ser Ile Trp Gln Glu
210 215 220
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cct
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ctc
Leu

tac
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270
gtt
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aga
Arg

aat
Asn

tta
Leu

gaa
Glu

ata
Ile
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aaa cgc atg aat cga aat
Lys Arg Met Asn Arg Asn

cag gac ggt gtc atc agt
Gln Asp Gly val Ile Ser

240

245

tac ctg gat gtg gag aag
Tyr Leu Asp val Glu Lys

260

tca gat aac aaa gtc gtt

Ser Asp Asn Lys val val
275

act aaa tat ttt aag aat

Thr Lys Tyr Phe Lys Asn

290

atg cca ctc C@t cca tca
Met Pro Leu H1s Pro Ser

305

gca gca gat gtc

Ala Ala Asp val

320

aaagaggatg cctatcagaa
ggtttttgtg gaatcaattg
tctggattta gttatgtaaa
gatttattag gagagacagc

<210>
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<400>

Met
1
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Ser
Ala
val
65
Gly
Met
His
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145
Asp
Ile
Leu
Gly
Arg
225
Asp
Leu

Asp
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Ala
Thr
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50
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val
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Leu
Gly
Arg
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Thr
210
Met

Gly
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Ash

2

323

PRT
Physcomitrella

2

tgccagcagce
caccaaatgc
tgggagcaga
tatcaaccat

patens

Gly Arg Gly Gly Lys Arg
5

Ala pPhe Gly Gly Gly Glu

20

Ala Pro Glu Ser Ser Ser

35

Thr Arg Glu Arg Phe Gly

55

Gly ser Gly Ala Gly Gly

70

Arg Gly Arg Gly Arg Gly

85

Ser Thr Glu Ala Leu Gly

100

Ala Ser Asp Tyr Gly Leu

115

120

Ala Asp Leu Leu Lys Leu

135

Ser Ser His Ser val Glu
150
Lys Arg Arg Phe Gly Leu

165

Ala Asn Gln Gly His Ser

180

Sser Leu val Thr Ser Pro

195

200

Tyr Glu Arg Phe Met Asp

215

Asn Arg Asn His val His
230
val Ile Ser Gly Met Arg

245

val Glu Lys Ala Met Glu

260

Lys val val Leu Thr Glu

cat
His
230

ggg
Gly

gct
Ala

ctc
Leu

gtc
val

agt
Ser
310

gtt
val

atg
Met

atg
Met

acc
Thr

gtc
val
295
aat
Ash

C@t
H1s

cgt
Arg

gag
Glu

gaa
Glu
280
aag
Lys

cag
Gln

tcccttgett
cctgaactta
tcgttgaaac
agagctcgce

Phe
Gly
25

Arg
Glu
Ser
Arg
Arg
105
Glu
Ser
Asp
Lys
Ile
185
Ser
Ser
Phe
Gly
Asp

265
Gly

Ser
10

Ser
Gln
val
Gln
Gly
90

Cys
Met
Lys
val
Glu
170
Arg
Gln
Ile
Ala

Ser
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Gly
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Phe
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75

Arg
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Arg
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Ile
Trp
Thr
235
Ala
Met
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val
Glu
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60

Arg
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Thr
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Lys
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Gln
220
Gly

Gln

Lys
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gct
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tct

ser
250
gga
Gly

ttt
Phe

ttg
Leu

aag
Lys

Gly
val
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Glu
Pro
Arg
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125
Ala
Ala
Gly
Glu
val
205
Glu
Leu

val

Leu

val

act
Thr
235
gct
Ala

atg
Met

gat
Asp

cct
Pro

cct
Pro
315

tagaaaacag agaacccaga attggtgatc

Met
Gly
30

Arg
Asp
Ser
Arg
Ile
110
Gly
Ala
val
His
Ser
190
Cys
Gly
Pro
Leu
Tyr

270
val

ggc
Gly

cag
Gln

aag
Lys

ggg
Gly

cgt
Arg
300

C@t
H1s

Gly
15

Asp
Gln
Glu
Gly
Asp
95

Leu
Phe
Gly
Ala
Leu
175
Gly
val
Leu
Glu

Ile
255

val

Pro

ttg
Leu

gtt
val

ctc
Leu

gtg
val
285
ggc
Gly

gag
Glu

Ser
Gly
Pro
Asp
Gly
80
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val
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160
Tyr
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240
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280
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Lys Tyr Phe Lys Asn Vval val Lys Lys Leu Pro Arg Gly Arg Glu Met
290 295 300

Pro Leu His Pro Ser Ser Asn Gln Pro Lys Pro His Glu Asn Thr Ala

305

Ala Asp val
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gtg
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ctg
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55

cat
His

cta
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ttg
Leu

cat
H1s

att
Ile
135
cga
Arg

ttg
Leu

aca
Thr

aat
Asnh

aaa
Lys
215
gta
val

aag
Lys

gag
Glu

cgc
Arg

gaa
Glu
40

aaa
Lys

agt
Ser

aag
Lys

atc
Ile

gcc
Ala
120
gat
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gct
Ala

tgg
Trp

cct
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caa
Gln
200
atc
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aag
Lys

ctc
Leu
25

gat
Asp

gaa
Glu

gag
Glu

aag
Lys

aag
Lys
105
cac
His

cga
Arg

ttt
Phe

tac
Tyr

gta
val
185

cgg
Arg

ttc
Phe

tca
Ser

ttg
Leu

att
Ile
10

act
Thr

gaa
Glu

atg
Met

aaa
Lys

cat
His
90

acc
Thr

agg
Arg

cgt
Arg

ggt
Gly

aga
Arg
170
gat
Asp

CCC
Pro

agg
Arg

ttg
Leu

tca
Ser
250

gga
Gly

aat
Asn

ggt
Gly

cac
H1s

cga
Arg
75

atg
Met

ttt
Phe

gtc
val

acc
Thr

att
Ile
155
gca
Ala

gtyg
val

ttg
Leu

aca
Thr

cca
Pro
235
tca
sSer

310

gag
Glu

gaa
Glu

gtt
val

cat
His
60

ttg
Leu

gac
Asp

cta
Leu

ctt
Leu

aat
Asn
140
cct
Pro

CCa
Pro

tgg
Trp

ttt
Phe

ctt
Leu
220
gat
Asp

gtc
val

ggc
Gly

act
Thr

cca
Pro
45

ggc
Gly

tac
Tyr

acc
Thr

tac
Tyr

cac
His
125
gct
Ala

gtc
val

gaa
Glu

tct
Ser

cca
Pro
205
ggc
Gly

ttc
Phe

gta
val

aca
Thr

att
Ile
30

agc
Ser

aac
Asn

ttg
Leu

tgc
Cys

cag
Gln
110
aga
Arg

ttg
Leu

agg
Arg

att
Ile

gta
val
190
gga
Gly

act
Thr

aag
Lys

cct
Pro

tac
Tyr
15

gct
Ala

acc
Thr

atc
Ile

gtt
val

ccg
Pro
95

atc
Ile

gac
Asp

aag
Lys

aca
Thr

ctc
Leu
175
gga
Gly

gat
Asp

Cca
Pro

act
Thr

agce
Ser
255

ggt
Gly

ctg
Leu

gcc
Ala

gtt
val

ttt
Phe
80

gac
Asp

ttg
Leu

ttg
Leu

cta
Leu

ttc
Phe
160
tta
Leu

tgc
Cys

tct
ser

aat
Asn

gct
Ala
240
ctt
Leu

315

atg
Met
1

gtc
val

aaa
Lys

att
Ile

cgg
Arg
65

gaa
Glu

ctt
Leu

cgg
Arg

aaa
Lys

gct
Ala
145
act
Thr

ggt
Gly

att
Ile

gag
Glu

gaa
Glu
225
ttt
Phe

gag
Glu
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gat
Asp

gta
val

aaa
Lys

cga
Arg
50

cta
Leu

tac
Tyr

gcc
Ala

ggc
Gly

cct
Pro
130
gac
Asp

cat
H1s

tct
ser

ttc
Phe

ata
Ile
210
gaa
Glu

CCa
Pro

CCa
Pro

cag
Gln

tac
Tyr

ata
Ile
35

gaa
Glu

caa
Gln

ctyg
Leu

aaa
Lys

att
Ile
115
cag
Gln

ttt
Phe

gag
Glu

cgc
Arg

gct
Ala
195
gat
Asp

gtt
val

aag
Lys

gca
Ala

tat
Tyr

aag
Lys
20

cgg
Arg

att
Ile

gat
Asp

gac
Asp

gac
Asp
100
gct
Ala

aat
Asnh

ggc
Gly

gtyg
val

cac
His
180
gag
Glu

gag
Glu

tgg
Trp

tgg
Trp

ggc
Gly
260

gag
Glu

gcc
Ala

ctg
Leu

tca
Ser

gtg
val

ctc
Leu
85

cca
Pro

tat
Tyr

ctt
Leu

ctt
Leu

gta
val
165
tac
Tyr

atg
Met

ctg
Leu

CCa
Pro

cct
Pro
245
atc
Ile

320

aaa
Lys

cgg
Arg

gag
Glu

ctc
Leu

gtg
val
70

gac
Asp

cgc
Arg

tgc
Cys

ttg
Leu

gca
Ala
150
aca
Thr

tct
ser

gtc
val

ttc
Phe

ggt
Gly
230
ccg
Pro

gac
Asp

54
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198

246

294

342

390
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ttg
Leu

cga
Arg

cta gag
Leu Glu

265

aat gca
Asn Ala

280

aaa atg ctg aca
Lys Met Leu Thr

ttg gaa cac gag
Leu Glu His Glu

285
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cga cgg gta aca gca
Arg Arg val Thr Ala

ctt
Leu
270
tat
Tyr

gag
Glu

ttc
Phe

CCa
Pro

aag
Lys

agt
Ser

gat
Asp

tgattcttgt atgcaacttg tatgatactg tctagggtat

gc

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

<400>
Met Asp Gln

1
val

Lys
Ile
Arg
65

Glu
Leu
Arg
Lys
Ala
145
Thr
Gly
Ile
Glu
Glu
225
Phe
Glu
Ser

Asp

val
Lys
Arg
50

Leu
Tyr
Ala
Gly
Pro
130
Asp
His
Ser
Phe
Ile
210
Glu
Pro
Pro
Arg

Ile
290

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

<220>
<221>
<222>

<400>

gcgttaacga gctagtatct gttcctccat aacagaatgg gtaaaacaag gtgacgtgtc
atgcagggac tctccttgcg tcgaagtctc acaagcaagt ccacgctgaa ttatttgaat
ttgatacaac aggcgtaaat aag atg aaa aac gat gag gcc cat agc cac gat
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(144)..(2081)
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94
RT

Tyr
Ile
35

Glu
Gln
Leu
Lys
Ile
115
Gln
Phe
Glu
Arg
Ala
195
Asp
val
Lys
Ala
Arg

275
Gly

497
NA

DS

Tyr
Lys
20

Arg
Ile
Asp
Asp
Asp
100
Ala
Asn
Gly
val
His
180
Glu
Glu
Trp
Trp
Gly
260
val

Leu

Glu
5
Ala
Leu
Ser
val
Leu
85
Pro
Tyr
Leu
Leu
val
165
Tyr
Met
Leu
Pro
Pro
245
Ile
Thr

val

Lys
Arg
Glu
Leu
val
70

Asp
Arg
Cys
Leu
Ala
150
Thr
Ser
val
Phe
Gly
230
Pro
Asp
Ala

Pro

val
Asp
Gln
Leu
55

His
Leu
Leu
His
Ile
135
Arg
Leu
Thr
Asn
Lys
215
val
Lys
Leu

Arg

Glu
Arg
Glu
40

Lys
Ser
Lys
Ile
Ala
120
Asp
Ala
Trp
Pro
Gln
200
Ile
Thr
Pro
Leu

Asn
280

Lys
Leu
25

Asp
Glu
Glu
Lys
Lys
105
His
Arg
Phe
Tyr
val
185
Arg
Phe
Ser
Leu
Glu

265
Ala

Ile
10

Thr
Glu
Met
Lys
His
90

Thr
Arg
Arg
Gly
Arg
170
Asp
Pro
Arg
Leu
Ser
250
Lys

Leu

Gly
Asn
Gly
His
Arg
75

Met
Phe
val
Thr
Ile
155
Ala
val
Leu
Thr
Pro
235
Ser
Met

Glu

275

atc ggt ctt gta ccc
Ile Gly Leu val Pro

290

ccctgcaagg cagcgagctc

Glu
Glu
val
His
60

Leu
Asp
Leu
Leu
Asn
140
Pro
Pro
Trp
Phe
Leu
220
Asp
val
Leu

His

Gly
Thr
Pro
Gly
Tyr
Thr
Tyr
His
125
Ala
val
Glu
Ser
Pro
205
Gly
Phe
val
Thr

Glu
285

Thr
Ile
30

Ser
Asn
Leu
cys
Gln
110
Arg
Leu
Arg
Ile
val
190
Gly
Thr
Lys
Pro
Leu

270
Tyr

Tyr
Ala
Thr
Ile
val
Pro
95

Ile
Asp
Lys
Thr
Leu
175
Gly
Asp
Pro
Thr
Ser
255
Glu

Phe

Gly
Leu
Ala
val
Phe
80

Asp
Leu
Leu
Leu
Phe
160
Leu
Cys
Ser
Asn
Ala
240
Leu
Pro

Lys

870

918

978
980

60
120
173
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Met Lys Asn Asp Glu Ala His Ser His Asp
1 5

10
aac cac ata tcc ggc ggt atg aag gct gcc gaa gca ttt gtg gaa ggt 221
Asn His Ile Ser %;y Gly Met Lys Ala éga Glu Ala pPhe val g;u Gly
gca tac gag ggt gac gag gag gaa gag ttt gag aaa gac cga aat tct 269
Ala Tyr Glu ggy Asp Glu Glu Glu ggu Phe Glu Lys Asp 259 Ash Ser
cgc agt atc cgg act ggg cgt cat tcc gag gga tca cgt agt ggt cag 317
Arg Ser Ile Arg Thr Gly Arg His Ser Glu Gly Ser Arg Ser Gly Gln
45 50 55
ctt ttt cca gat gaa cgg cac tca g%g tct agt gcg ggc gat gca tct 365
Leu gge Pro Asp Glu Arg g;s ser Gly Ser Ser 98a Gly Asp Ala ser
gct aca tat tat gag ctc cac tcc aac atg gct tgc aag tct ggc aca 413
Ala Thr Tyr Tyr Glu Leu His Ser Asn Met Ala Cys Lys Ser Gly Thr
75 80 85 90
gca gca ggg cat atc ttt gat gag gaa ggt gtt gga gat tac gcc agt 461
Ala Ala Gly His Ile Phe Asp Glu Glu Gly val Gly Asp Tyr Ala Ser
95 100 105
gat cca ggt gtt tac cat gat gac tcc tgt ctg aac cca ttg gaa aaa 509
Asp Pro Gly val Tyr His Asp Asp Ser Cys Leu Ash Pro Leu Glu Lys
110 115 120
gac ttg gag gat gat caa ctc tgc cat ggt gaa gat gca gat cac ttc 557
Asp Leu Glu Asp Asp Gln Leu Cys His Gly Glu Asp Ala Asp His Phe
125 130 135
ctc aag aag gcc cgt agt gaa gga ggt ctg tac gaa ctg ggg ctt ata 605
Leu Lys Lys Ala Arg Ser Glu Gly Gly Leu Tyr Glu Leu Gly Leu Ile
140 145 150
tct cag caa ctt aca ggt caa tca act gaa caa gat ttg gca cat cat 653
Ser GIn GIn Leu Thr Gly Gln Ser Thr Glu Gln Asp Leu Ala His His
155 160 165 170
tct caa gga agc cca tca tat caa ggt atc agc aga cag gac tcc tcc 701
Ser GIn Gly Ser Pro Ser Tyr Gln Gly Ile Ser Arg Gln Asp Ser Ser
175 180 185
att cac ttg cca aaa ggt cta gtt gaa ggt ccc cac tca gaa att gat 749
ITle His Leu Pro Lys Gly Leu val Glu Gly Pro His Ser Glu Ile Asp
190 195 200
caa aga gat gcc aaa gat ctt ttc ttg aat gag agg tct tct gac aaa 797
GIn Arg Asp Ala Lys Asp Leu Phe Leu Asn Glu Arg Ser Ser Asp Lys
205 210 215
gat gtc gat tac tgc aat ggt tcc tca agg ttg gaa ttt gac gca tat 845
Asp val Asp Tyr Cys Asn Gly Ser Ser Arg Leu Glu Phe Asp Ala Tyr
220 225 230
tat ccc agg agt gat gtt cat aac ccc gag agc ata cgt agt gga tct 893
Tyr Pro Arg Ser Asp Vval His Asn Pro Glu Ser Ile Arg Ser Gly Ser
235 240 245 250
ttc tta caa aaa gat gac att gcg gaa ttt gat gct gac aat gtt aag 941
Phe Leu GIn Lys Asp Asp Ile Ala Glu Phe Asp Ala Asp Ash val Lys
255 260 265
tca cat aat tcg gct gga gtt gat gga gtc cct gat ggt tgc ata tct 989
Ser His Asn Ser Ala Gly val Asp Gly val Pro Asp Gly Cys Ile Ser
270 275 280
ggt cac ttt caa gat ttg aac ttg gat tta gtt gct ggg cac gat gag 1037
Gly His Phe GIn Asp Leu Ash Leu Asp Leu Val Ala Gly His Asp Glu
285 290 295
aat gac cac act aag caa gac gcg aga gcg tct gag cta gac cgg cct 1085
Asn Asp His Thr Lys Gln Asp Ala Arg Ala Ser Glu Leu Asp Arg Pro
300 305 310
aat ttg tca agg gtt gag gag tgg att agg agt ata gaa cca act ccc 1133
Asn Leu Ser Arg Vval Glu Glu Trp Ile Arg Ser Ile Glu Pro Thr Pro
315 320 325 330
ttc tta gca gat gaa gaa gtt gag ccc aca gct tac tca gat aca gag 1181
Phe Leu Ala Asp Glu Glu val Glu Pro Thr Ala Tyr Ser Asp Thr Glu
335 340 345
cct tca gca ccg gcc gct tcc ttt ttc cgg gct aga gct cga cct gat 1229
Pro Ser Ala Pro Ala Ala Ser Phe Phe Arg Ala Arg Ala Arg Pro Asp
350 355 360
cag atg cat cta gat gga atc gct ctt gtg gac cgt aga aac cat cag 1277
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caa
Gln

Glnh Met

gga
Gly

gag
Glu
380
tct
Ser

gtg
val

cgg
Arg
395
tta
Leu

tta
Leu

aag
Lys

tct
Ser

ctc
Leu

aac
Asn

tta
Leu
445
ctc
Leu

aag
Lys

agc
Ser

gaa
Glu

ggg
Gly
460
cga
Arg

att
Ile

aat
Asn
475

agg
Arg

atc
Ile

gaa
Glu

cta
Leu

cat
H1s

cga
Arg

tca
Ser

gcc
Ala

gct
Ala
525
atc
Ile

cag
Gln

gca
Ala
540
cca
Pro

tta
Leu

gag
Glu
555
ctt
Leu

aac
Ash

aaa
Lys

gat
Asp

agc
ser

gtg
val

caa

cga
Gln

Arg

gga
Gly
605
ccce
Pro

cgc
Arg

ctg
Leu
620
gcg
Ala

ctg
Leu
635
aacgccctct
tggggtcact
ttttatcaga
gagacaagac
atctgcagag
tctaaaagtt
ttgctgectc

aga
Arg

<210> 6

<211> 646
<212> PRT
<213>

<400> 6

Leu Asp

ata
Ile

ctg
Leu

aat
Ash

ccCa
Pro

Gly

gat
Asp

ctt
Leu
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Ala
370
gac
Asp

Ile

gct
Ala
385
tgt
cys

aca
Thr

400

cct
Pro

cca
Pro
415
aac
Asn

gcc
Ala
430
cat
His

aca
Thr

cgt
Arg

gaa
Glu

att
Ile

cga
Arg

CCC
Pro

gct
Ala

ttg
Leu

ctc
Leu

att
Ile

ctt
Leu

ggc
Gly

atc

gta
Ile

val

gat
Asp

ttg
Leu
450
cga
Arg

tct
Ser
465
gga
Gly

cat
H1s

480

tat
Tyr

ttg
Leu
495
aaa
Lys

ctg
Leu
510
aaa
Lys

tct
ser

ctt
Leu

aac
Asnh

aaa
Lys

g9
Arg

gct
Ala

ctt
Leu

att
Ile

ttg
Leu

ttg
Leu

aac
Asn

ggt
Gly

ttc
Phe

agce
Ser

gg9
Gly

cag
Gln
530
aat
Asnh

gga
Gly
545
atc
Ile

gtt
val

560

caa
Gln

gct
Ala
575
aga
Arg

gcc
Ala
590
aag
Lys

acc
Thr

cat
H1s

cCa
Pro

agt
Ser

ctyg
Leu

acg
Thr

gct
Ala

tct
Ser

ctyg
Leu

cag
Gln

aag
Lys

gcc
Ala

gct
Ala

ttg
Leu

tca
Ser

caa
Gln
610
cca
Pro

ctt
Leu
625
cag
Gln

gtc
val
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gagctgcectc
aaggatcacc
gccgaggaaa
tagagggagg
ttgtgttagc
tgatatgttc
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aggtttaatt
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Leu val Asp
agt
Ser

atg
Met

gaa
Glu

cat
His
405
aat
Ash

gct
Ala

gtg
val

cac
His
420
atg
Met

gcg
Ala

tta
Leu

cgc
Arg
435
tca
Ser

aat
Asn

cga
Arg

ctc
Leu

cgt
Arg

gtg
val

ttg
Leu

ggt
Gly

gcg
Ala
485
agc
Ser

att
Ile
500
gat
Asp

aag
Lys

att
Ile
515
cta
Leu

ttg
Leu

gcc
Ala

gcc
Ala

tta
Leu

cca
Pro

cac
H1s

ctt
Leu

act
Thr
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Ala

gga
Gly

tct
Ser
580
aat
Asnh

gta
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cct
Pro

gca
Ala
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tcc
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gcc
Ala

ccc
Pro

gtc
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gta
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CcCa
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tttctgtttc
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tggcatgagt
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Arg Arg Asn
375
agc
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ttt
Phe

gca
Ala
390
ttc
Phe

tcg
Ser

gga
Gly

aat
Ash

ttg
Leu

aaa
Lys

CccCcC
Pro

tgt
Cys
440
gtt
val

gg9
Gly

ata
Ile
455
aac
Asn

aag
Lys

cta
Leu

ctg
Leu
470
aac
Asn

act
Thr

tgt
Cys

att
Ile

gag
Glu

gag
Glu

ttc
Phe

agt
ser

aac
Asn
520
aat
Asn

tac
Tyr
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aac
Asn

aac
Asn

ctt
Leu

agc
Ser
550
ccg
Pro

cat
H1s

gta
val

cga
Arg

gat
Asp

gct
Ala

agt
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cac
H1s

cac
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gaa
Glu

ttc

ggc
Phe

Gly
615
ggg
Gly
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Thr
630
cac
His
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Thr

tgaagag

agccggcttg
atgcctccac
ttgcaatatt
tttggtttgg
agtgtacggt
tgggcatttt
taacgc
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His Gln

att
Ile

gct
Ala

gtg
val

gga
Gly
410
ctc
Leu

act
Thr
425
ctt
Leu

CCa
Pro

ata
Ile

gtg
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H1s

tca
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tct
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ttg
Leu
490
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Leu
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Gly
505
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Tyr
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Met
Glu
Arg
His
65

His
Asp
Asp
Leu
Glu
145
Gln
Tyr
Leu
Leu
Gly
225
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Asn
Asp
305
Glu
val
Ser
Ile
Ala
385
Cys
Leu
Ile
Asp
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465
Gly
Gly
Ser
Gly
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Lys
Glu
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Ser
Glu
Asp
Cys
130
Gly
Ser
Gln
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Phe
210
Ser
Asn
Ala
Asp
Leu
290
Ala
Trp
Glu
Phe
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370
Asp
Thr
Gly
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Leu
450
Arg
His
Asn
Phe
Gln
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Ala
Glu
35

Ser
Gly
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Glu
Ser
115
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Gly
Thr
Gly
Glu
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Pro
Glu
Gly
275
Asp
Arg
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Pro
Phe
355
Leu
Ser
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Arg
435
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Phe
Glu
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Glu
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Arg
Glu
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Arg
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Glu
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420
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Glu
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Glu
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Asp
Arg
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Ile
Tyr
Arg
Arg
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Phe
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Pro
Lys
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470
Asn
Glu
Ser
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Ser
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Phe
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55
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Lys
Asp
Pro
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135
Leu
Leu
Gln
Ser
Ser
215
Phe
Arg
Asp
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Gly
295
Leu
Glu
Ser
Ala
Arg
375
Ser
Ser
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Ile
455
Asn
Cys
Ile
Phe
Tyr

535
Asn
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Tyr
Ser
Phe
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Thr
Ala
Pro
Leu
Lys
140
Gln
Gln
His
Arg
val
220
Pro
Leu
His
His
Asp
300
Leu
Leu
Ser
Met
Glu
380
Ser
Lys
Leu
Ser
Gly
460
Arg
Glu
Arg
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Ala

540
Pro

Glu
Ile
45

Pro
Tyr
Gly
Gly
Glu
125
Lys
Gln
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Leu
Asp
205
Asp
Arg
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Asnh
Phe
285
His
Ser
Ala
Ala
His
365
Gln
val
Leu
Ser
Leu
445
Leu
Ile
Ile
Leu
Ala
525
Ile

Leu

Gly
30

Arg
Asp
Tyr
His
val
110
Asp
Ala
Leu
Ser
Pro
190
Ala
Tyr
Ser
Lys
Ser
270
Gln
Thr
Arg
Asp
Pro
350
Leu
Leu
Asnh
Pro
Ala
430
H1s
Arg
Ile
Tyr
Leu
510
Lys
Asnh

Arg

Asp
Thr
Glu
Glu
Ile
95

Tyr
Asp
Arg
Thr
Pro
175
Lys
Lys
Cys
Asp
Asp
255
Ala
Asp
Lys
val
Glu
335
Ala
Asp
Ile
Pro
Pro
415
ASh
Thr
Glu
Arg
Leu
495
Lys
Ser
Leu

Lys

Glu
Gly
Arg
Leu
80

Phe
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Gln
Ser
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160
Ser
Gly
Asp
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val
240
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Gly
Leu
Gln
Glu
320
Glu
Ala
Gly
Asp
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400
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Ala
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Ile
Lys
Ala
Ser
Leu
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Gln

val
Ala
Leu
Gln
610
Pro

val

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

<220>
<221>
<222>

<400>
gcgatatcct cccttgcact gatccttact caccctcagt cgggtcagtg cgca

gcc
Ala

tcg
Ser

gaa
Glu

gtt
val
50

aag
Lys

aga
Arg

gtt
val

cac
H1s

aag
Lys
130
gag
Glu

ttc
Phe

gag
Glu

ttg
Leu

aag
Lys
210

ggt
Gly

gga
Gly

gag
Glu
35

gcc
Ala

gct
Ala

ggt
Gly

cga
Arg

atg
Met
115
act
Thr

gag
Glu

aag
Lys

gag
Glu

aag
Lys
195
act
Thr
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val
Ala
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Ala

val

7
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Ser
580
Asn
Lys
Pro

Pro
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CDS

(55)..(693)
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gac
Asp

gcc
Ala
20

gat
Asp

gtt
val

aag
Lys

gtt
val

ttg
Leu
100
gtc
val

tgg
Trp

ctt
Leu

gat
Asp

aag
Lys
180
gtg
val

gaa
Glu

gat
Asp
5

act
Thr

act
Thr

atc
Ile

ctg
Leu

ggt
Gly
85

cta
Leu

tcg
Ser

gtc
val

ttc
Phe

gtg
val
165
gac
Asp

ggc
Gly

aac
Ash

gag aag gat gtg cgc gag gta gag gag gcc act
Glu Lys Asp val ﬁgg Glu val Glu Glu ?;a Thr
gcg gag gga tcc gac gaa gtc tcg aag gct ggt
Ala Glu Gly Ser Asp Glu val Ser Lys Ala Gly
25 30
ggt gct cag atc gct cct atc gtg acg ctg cag
Gly Ala GIn Ile Ala Pro Ile val Thr Leu Gln
40 45
acc g%c gag gag aat gag gac gtg cta att gat
Thr gsy Glu Glu Asn Glu ggp val Leu Ile Asp
tat cga ttt gat aag gag gga aca cag tgg aaa
Tyr Arg Phe Asp Lys Glu Gly Thr Gln Trp Lys
70 75 80
cag gtg aag atc ctg gag cac aag aca act gga
Gln val Lys Ile Leu Glu His Lys Thr Thr Gly
90 95
atg cga cag aac agg acc ctt aag atc tgt gcc
Met Arg GIn Asn Arg Thr Leu Lys Ile Cys Ala
105 110
tca tct acg caa ctg caa gag cac gct ggt agc
ser Ser Thr Gln Leu Gln Glu His Ala Gly Ser
120 125
tgg cat gct cgg gat tac tca gat ggt gaa tta
Trp His Ala Arg Asp Tyr Ser Asp Gly Glu Leu
135 140
tgc atg cga ttt ggc agc gtt gaa agc gct caa
Cys Met Arg Phe Gly Ser val Glu Ser Ala Gln
150 155 160
tac gag gcc gcc caa gaa aag gca tcc agc aag
Tyr Glu Ala Ala Gln Glu Lys Ala Ser Ser Lys
170 175
gaa gag gct gat gag gct gca gat ctt ttg gat
Glu Glu Ala Asp Glu Ala Ala Asp Leu Leu Asp
185 190
tca aaa gcc gag aag gct gat gca cct gaa gag
Ser Lys Ala Glu Lys Ala Asp Ala Pro Glu Glu
200 205
taggggtgtg attaacatgt gcttgagttg atgttaggta
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Thr
Ala
ser
Leu

Gln
640

atg
Met

tcc
Ser

gag
Glu

gaa
Glu

atg
Met
65

gag
Glu

aag
Lys

aac
Asn

gat
Asp

aaa
Lys
145
aaa
Lys

aca
Thr

aag
Lys

gcc
Ala

57

105
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201
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633
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gtcgatcgty
ttagtgtggg
gttaattagt
attggatcac

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

<400>

Met
1
Ser
Glu
Glu
Met
65
Glu
Lys
Asn
Asp
Lys
145
Lys
Thr
Lys

Ala

Ala
Ser
Glu
val
50

Lys
Arg
val
His
Lys
130
Glu
Phe
Glu
Leu

Lys
210

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

<220>
<221>
<222>

<400>
atggcgcgcc ttgtggacga ctgtgaatga gtcgaatcgc

tgt
Cys

ctg
Leu
20

gat
Asp

tct
Ser

gtc
val

agg
Arg
5

CCC
Pro

tgg
Trp

tca
Ser

tca
ser

8
213
PRT
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Gly
Glu
35

Ala
Ala
Gly
Arg
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115
Thr
Glu
Lys
Glu
Lys

195
Thr
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Asp
Ala
20

Asp
val
Lys
val
Leu
100
val
Trp
Leu
Asp
Lys
180
val

Glu

Asp
5
Thr
Thr
Ile
Leu
Gly
85
Leu
Ser
val
Phe
val
165
Asp
Gly

Asn

(47)..(1516)
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gtt
val

tcg
Ser

gga
Gly

gaa
Glu

gct
Ala

tgg
Trp

aag
Lys

tta
Leu

tat
Tyr
55

tcc
Ser

gtt
val

agt
Ser

ctg
Leu
40

aag
Lys

aac
Asn

Glu
Ala
Gly
Thr
Tyr
70

Gln
Met
Ser
Trp
Cys
150
Tyr
Glu

Ser

ggt
Gly

aac
Asn
25

agc
Ser

ggt
Gly

aga
Arg

Lys
Glu
Ala
Gly
55

Arg
val
Arg
Ser
His
135
Met
Glu
Glu

Lys

ttg
Leu
10

gga
Gly

caa
Gln

th
H1s

gaa
Glu
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ggttacccgg gctacatgat acagtgtttt gctaaccctt tagcagggtc
atgtttccct ccaagttcaa tagctcaatc
atgacatcag ttgcttttaa atgcctgttc
ttgctaggtg ctcgagctcg ¢
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Gly
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40

Glu
Phe
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Thr
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200
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Gly

gaa
Glu

gt
Va

aat
Asn

aac
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val
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25
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Glu
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Ile
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105
Gln
Arg
Phe
Ala
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185
Glu

ccg
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tgc
Cys

caa
Gln

ctt
Leu
60

ggt
Gly

Arg Glu
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Asp Glu

Ala Pro
Asn Glu
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Leu Glu
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Arg Thr

Leu Gln
Asp Tyr

Gly ser
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Gln Glu

170

Glu Ala

Lys Ala

gtg agc
val Ser

gtc cta
val Leu
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tgc caa
Cys Gln
45
aaa ctt
Lys Leu

agt tta
Ser Leu
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gtctcgacct gttgtttaga
tactacttct agcagcatgt

val Glu Glu Ala Thr

val ser Lys Ala Gly
30
Ile val Thr Leu Gln
45
Asp val Leu Ile Asp
60
Gly Thr Gln Trp Lys

His Lys Thr Thr Gly
95
Leu Lys Ile Cys Ala
110
Glu His Ala Gly Ser
125
Ser Asp Gly Glu Leu
140
val Glu ser Ala Gln
160
Lys Ala Ser Ser Lys
175
Ala Asp Leu Leu Asp
190
Asp Ala Pro Glu Glu
205

accatc atg atc acg
Met ITe Thr
1

cct tct ttg att ctt
Pro Ser Leu Ile Leu
15

agt gca aga aaa gct
Ser Ala Arg Lys Ala

35
cgc ttt cga tgt cta
Arg Phe Arg g%s Leu
aga aga cgt agc cgt
Arg Arg Arg Ser Arg
65

aat ggg cgt ttc cag
Asn Gly Arg Phe Gln

793
853
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944

55

103
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199

247
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gaa
Glu

gat
Asp
100
gag
Glu

caa
Gln

ggt
Gly

aat
Asnh

tcy
Ser
180
cgc
Arg

tca
Ser

atc
Ile

gty
val

act
Thr
260
aaa
Lys

cca
Pro

gag
Glu

att
Ile

gat
Asp
340
ggc
Gly

atc
Ile

tac
Tyr

gct
Ala

ttt
Phe
420
gtc
val

tca
ser
85

cct
Pro

gaa
Glu

cg9g
Arg

ggt
Gly

gtt
val
165
ctg
Leu

ggt
Gly

ttg
Leu

gcc
Ala

gct
Ala
245
gaa
Glu

gcc
Ala

aat
Asnh

gct
Ala

tca
Ser
325
gtg
val

gct
Ala

atg
Met

aat
Asnh

gcc
Ala
405

999
Gly

att
Ile

70
ctg
Leu

cac
His

gct
Ala

agc
ser

gga
Gly
150
gag
Glu

gct
Ala

gca
Ala

gcg
Ala

tcc
ser
230

cgg
Arg

cct
Pro

att
Ile

gat
Asp

ttc
Phe
310
gac
Asp

aaa
Lys

ggt
Gly

tct
ser

gtg
val
390
gaa
Glu

gcg
Ala

gca
Ala

agt
Ser

act
Thr

tac
Tyr

tta
Leu
135
tgc
Cys

ttc
Phe

CcccC
Pro

ggt
Gly

gag
Glu
215
ggt
Gly

ttg
Leu

ttc
Phe

gag
Glu

cgg
Arg
295
cat
His

atc
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gct
Ala

ttt
Phe

cct
Pro
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att
Ile

gtc
val

act
Thr

caa
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ttc
Phe

aat
Asn
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tct
Ser
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Asn

tgg
Trp

aat
Asn

gga
Gly
200
ctt
Leu

atg
Met

gcg
Ala

aca
Thr

gac
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280
ttg
Leu

ctt
Leu

atc
Ile

atc
Ile

999
Gly
360
cta
Leu

ggt
Gly

gtt
val

att
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gga
Gly

gag
Glu

tcc
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gac
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ggc
Gly

gcg
Ala

gcc
Ala
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Lys
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aga
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tcg
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ggt
Gly

aag
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ttt
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atg
Met

ctc
Leu

gca
Ala

acg
Thr

atg
Met
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aag
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ctc
Leu

ggg
Gly

cat
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gat
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ttt
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Thr

gta
val

tgc
Cys
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val

gtc
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att
Ile
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atg
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Gly

gct
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gaa
Glu

cgc
Arg

cag
Gln

gat
Asp

ata
Ile
330
tca
Ser

aac
Asn

cgc
Arg

agc
ser

gac
Asp
410
gag
Glu

aga
Arg
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Glu
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Asp
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Glu
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ctt
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ttc
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Ala
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Gly
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Glu
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gag
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gat
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Gly
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ttt
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Lys
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val
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cag
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gag
Glu

ggt
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gag
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320
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gag
Glu
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Glu
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ggt
Gly
145
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ttg
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Ala
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225
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Ala

ggc
Gly

caa
Gln

gtt
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305
gty
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ttg
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Arg

ggt
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gtc
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cgt
Arg
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Ala
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210
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290
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Ash
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val
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115
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ttg
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Lys

ggc
Gly
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val
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Arg
275
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val
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355
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val

atc
Ile

atc
Ile

act
Thr
435
ggt
Gly

343

391

439

487

535

583

631

679

727

775

823

871

919

967

1015

1063

1111

1159

1207

1255

1303

1351

1399



agt
Ser

aat
Asn

cga
Arg

gtt
val

agg
Arg

agg
Arg
485

cga
Arg

tcc
Ser
470
cgt
Arg

ggatttaaag

atcgatactc
ctgatttgat

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

<400>

Met
1
Leu
Arg
Arg
Arg
65
Arg
Glu
Ile
Ser
Gly
145
Glu
Leu
Thr
Ala
Leu
225
Ala
Gly
Gln
val
Ser
305
val
Asp
Leu

Arg

Ile
Ile
Lys
Cys
50

Ser
Phe
Gly
Lys
Ser
130
val
Leu
Asn
Ala
Thr
210
val
Pro
Ile
Ala
val
290
Met
Gln
Phe
Gly

ser

10
490
PRT

Physcomitrella patens

0
Thr
Leu
Ala
35
Leu
Arg
Gln
Thr
Ala
115
Lys
Gly
Leu
Lys
Gly
195
Glu
Phe
val
val
Arg
275
val
Leu
Gly
Ala
Ile

355
Ala

act
Thr
455
gac
Asp

ggc
Gly

440
gta
val

ctt
Leu

agt
Ser

gac
Asp

ggc
Gly

ggc
Gly

gat
Asp

aaa
Lys

agg
Arg
490
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445 450
gat ata ttc tac tgg gaa cag aat aag
Asp Ile Phe Tyr Trp Glu Gln Asn Lys

460 465

gtg ccg gac gtt ttg cga aga aaa gat
val Pro Asp val Leu Arg Arg Lys Asp
475 480
taactgccgg gtttactctt tatgcgtatg

agaagccgct gagcctgaga ttctacagga ggtttgtgga gttgttgtga
tcaagcacca tctttcaata gaatgaagat catggtttta aaaacagtga gcatttctca
tgaaagcctg tactcaaagc tggagctgcg aaaacagtgt acgaagggca
gacacagcat ctttgtgaat agaaccagga tatcgc

Cys
Leu
20

Asp
Ser
val
Glu
Asp
100
Glu
Gln
Gly
Asn
Ser
180
Arg
Ser
Ile
val
Thr
260
Lys
Pro
Glu
Ile
Asp
340
Gly

Ile

Arg
5
Pro
Trp
Ser
Ser
Ser
85
Pro
Glu
Arg
Gly
val
165
Leu
Gly
Leu
Ala
Ala
245
Glu
Ala
Ash
Ala
Ser
325
val
Ala

Met

val
Ser
Gly
Glu
Ala
70

Leu
His
Ala
Ser
Gly
150
Glu
Ala
Ala
Ala
Ser
230
Arg
Pro
Ile
Asp
Phe
310
Asp
Lys
Gly

Ser

Trp
Lys
Leu
Tyr
55

Ser
Ser
Thr
Tyr
Leu
135
Cys
Phe
Pro
Gly
Glu
215
Gly
Leu
Phe
Glu
Arg
295
His
Ile
Ala
Phe

Pro

val Gly Leu Gly Pro val Ser Pro Ser
10 15
Ser Asn Gly Glu Cys val Leu Ser Ala
25 30
Leu Ser GIn val Gln Cys Gln Arg Phe
40 45
Lys Gly His Asn ESU Lys Leu Arg Arg
Asnh Arg Glu Asn Gly Ser Leu Asnh Gly
75 80
GIn Glu Asn Gly Tyr Pro Ala Pro Thr
90 95
Phe Ser Thr Ala Met Asp Ser Leu Ala
105 110
Asn Asp val GIn Asp Ser Phe Ala Lys
120 125
ser Gly cys Ala igg Ile Lys val Phe
Asn Ala val Asp Glu Met val Arg Ser
155 160
Trp Ala val Asn Thr Asp Lys Gln Ala
170 175
Asn Lys Ile GIn ITe Gly Gln Asp Thr
185 190
Gly Arg Sser Ala Thr Gly Glu Glu Ala
200 205
Leu Ser Met Ala 5%8 Glu Gly Ala Asp
Met Gly Gly Gly Thr Gly Ser Gly Ala
235 240
Ala Lys Ala Met Gly Ala Leu Thr Ile
250 255
Thr Phe Glu Gly Phe Thr Arg Ala Arg
265 270
Asp Met Arg His Ala Ala Asp Thr val
280 285
Leu Leu GIn Thr val Ala Pro Asp Thr
300
Leu Ala Asp Asp val Leu Arg Gln Gly
315 320
ITe Thr ITe Pro Gly Leu val Asn val
330 335
Ile Met Ser Asn Ala Gly Ser Ala Met
345 350
Gly Lys Asn Arg Ala Glu Glu val Ala
360 365
Leu Leu Arg Ser val Ser Arg Pro Met
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1495

1546

1606
1666
1726
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370

Gly Ile val
385
val

Asn Ile

Asn val Ile
Thr
435

Gly

Arg Met

val
450
Asn

val

Gln
465
Arg

Lys

Lys Asp

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

11
1446
DNA
Phys

<220>
<221>
<222>

CDS
(453

<400> 11
atcccgggcea
ggaagatttt
ttgaggctgt
atggtcagaa
cacgatcggg
ttgctgcacg
ttcgcgatcg
tggaaggggt

cct
Pro

cac
H1s

ctyg
Leu
10

tcy
Ser

gct
Ala

acg
Thr
25

gta
val

ctc
Leu

gct
Ala
40

gtg
val

gct
Ala

cgt
Arg

tta
Leu

act
Thr

ttg
Leu

ttc
Phe

ttg
Leu
90

ctyg
Leu

gag
Glu

ctt
Leu

cct
Pro
105
gcc
Ala

gtt
val

ggc
Gly
120
gcc

gac
Ala

Asp

ggt
Gly

aat
Asnh

gct
Ala

ggc
Gly

tgg
Trp

acg
Thr

gga
Gly

Tyr Asn

val
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375

Thr Gly

390

Ala
405
Gly

Ala

Phe
420
val Ile

Ser val

Asn Arg

Glu
Ala
Ala
Arg

Ser

Ile val

val Ile

Thr Gly
440
Thr val
455

Asp Leu

470

Arg Arg

485

comitrella

)..(1343)

gtgaagtccg
tttttgcgga
ggcggaggag
acgatcttcg
aggttcgtgt
actgttgttc
gcattggtat
ttgctgaggt

ctt
Leu

gac
Asp

ttc
Phe

ggt
Gly

ggt
Gly

gtc
val

gca
Ala

gaa
Glu
60

caa
Gln

aga
Arg
75

aag
Lys

cat
H1s

tac
Tyr

aaa
Lys

gtt
val

gga
Gly

Arg

atc
Ile

gcc
Ala

ccg
Pro
45

gga
Gly

gcc
Ala

cag
Gln

aaa
Lys

aac
Asn

Gly Ser

patens

ggtttgggtg
ggatgttttg
tattgatcga
tcgccgetct
ggagcgcggg
cctttcctgg
ttgccgegtc
ggtttggcgt

aag
Lys

gtc
val
15

gcg
Ala

ctc
Leu
30

aaa
Lys

ccg
Pro

tat
Tyr

gtg
val

tat
Tyr

atg
Met

tgg
Trp

aga
Arg
95

acc
Thr

gtg
val
110
cct
Pro

gca
Ala

125

ctg
Leu
140
tta
Leu

agg
Arg

ctg
Leu
155
tcg
Ser

gct
Ala

cct
Pro

cgg
Arg

ccg
Pro

cat

atg ca
His

Met

atg
Met

gtg
val

act
Thr

gtg
val

Gly Ser Asp

395

His Asp Met

410

Asp Glu Ser

425
Phe

Arg Glu

Asp Asp Asp
val

475

Gly Lys

Gly Arg
490

cttcttaact
ggagggttgg
agtttggtgt
gcgtgcagtc
gtggacttgc
gaattcaaca
gtgagctttg
Ccg atg atc
Met Ile
1

atg
Met

cgc
Arg

cag
Gln

ctc
Leu

ggt
Gly

gaa
Glu

CcccC
Pro

ggt
Gly

ttg
Leu
50

tac
Tyr

ctc
Leu
65

tct
Ser

gcc
Ala

tcg
Ser
80

gac
Asp

aca
Thr

aaa
Lys

gag
Glu

gct
Ala

ttg
Leu

gca
Ala

ttg
Leu

gac
Asp

gcc
Ala
130

agg
Arg

gag

agg
Glu

Arg
145
caa
Gln

aaa
Lys
160
act
Thr

gac
Asp

cga
Arg

gcc
Ala
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380

Leu Thr Leu

Ala Asp Pro

Phe Gly
430
Glu

Lys
Pro Gly
445
Ile Phe
460

Pro

Tyr

Asp val

tttcttctct
ggttgaagtt
tcaaggaggt
ttgcagcagt
tgctcgtttc
ttgattgatt
cgacgttttc
gcc ggg ttc
Ala Gly Phe
5

ggd
Gly

tta
Leu

caa
Gln
20

cat
His

agt
Ser
35

gga
Gly

gtt
val

gtc
val

ggt
Gly

tcc
Ser

gtc
val

ggt
Gly

atg
Met

ggt
Gly
85

ggc
Gly

cgg
Arg

caa
Gln

gaa
Glu
100
gcc
Ala

att
Ile
115
atg
Met

g9g
Gly

gtc
val

agg
Arg

tac
Tyr

aac
Asn

acc
Thr

atg
Met
165
gty
val

gtg
val

ggc
Gly

atg
Met

ctyg
Leu

Glu
400
Ala

His

ASh
415
Met Ile

Glu Lys

Trp Glu

Leu Arg
480

tttggagttg
gtcttggtga
gttgcctttc
tgctggtttt
tggtgtgcgt
gacgagcgac
agatatggag
gct acg

Ala Thr

gtt
val

gag
Glu

cct
Pro

gct
Ala

aat
Asn
55

gcc
Ala

ttg
Leu

tcc
Ser
70

ctt
Leu

tac
Tyr

tct
Ser

gg99
Gly

tcc
Ser

gct
Ala

atg
Met

caa
Gln
135
gtc

ggg
val

Gly
150
tca
Ser

ttg
Leu

acc
Thr

gcc
Ala

60
120
180
240
300
360
420
473

521

569

617

665

713

761

809

857

905

953

1001



gct
Ala

cac
Hi1s
200
gcg
Ala

acg
Thr

cga
Arg

atg
Met

ttc
Phe
280
gag
Glu

cag
Gln
185
atg
Met

999
Gly

aga
Arg

ggt
Gly

gct
Ala
265
gcc
Ala

ggc
Gly

170
ttg
Leu

gtg
val

gtg
val

gtg
val

gct
Ala
250
ctg
Leu

ata
Ile

gcc
Ala

ccg
Pro

ctg
Leu

atg
Met
235
ttg
Leu

tac
Tyr

gtt
val

acc
Thr

gaa
Glu

gca
Ala
220
aac
Asn

gat
Asp

aag
Lys

ctg
Leu

tac
Tyr

ggg
Gly
205
tcc
Ser

atg
Met

tgt
Cys

gga
Gly

ttc
Phe
285

gac
Asp
190
ctg
Leu

gtc
val

aaa
Lys

gct
Ala

ttt
Phe
270
ctg
Leu

PhoenixTempl8436.tmp. txt

175
cag
Gln

gcc
Ala

gct
Ala

gtg
val

gtg
val
255
gtc
val

tca
Ser

atc
Ile

acg
Thr

tca
Ser

acg
Thr
240
aag
Lys

ccg
Pro

ttg
Leu

aag
Lys

cag
Gln

aac
Asn
225
cct
Pro

acg
Thr

acg
Thr

gag
Glu

gac
Asp

gtg
val
210
ccc
Pro

gga
Gly

gtg
val

gtg
val

cag
Gln
290

tcc
Ser
195
gtg
val

atc
Ile

gaa
Glu

cga
Arg

act
Thr
275
atc
Ile

180
att
Ile

gca
Ala

gac
Asp

gga
Gly

gcg
Ala
260
cgt
Arg

aag
Lys

tgaatcagat aatgacgaaa gatgtgtagt taagcaatag

gct
Ala

agce
Ser

gtc
val

gct
Ala
245
gaa
Glu

caa
Gln

aag
Lys

gag
Glu

tgc
Ccys

gtg
val
230
cct
Pro

ggt
Gly

ggc
Gly

ctg
Leu

acc
Thr

gga
Gly
215
aag
Lys

tat
Tyr

cccC
Pro

CcCccC
Pro

atc
Ile
295

ttgaagtgga

tataataagg tccatatctg aagaggttgt ctcggagaat tgggcgttaa cgc

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

<400>

Met
1
Met
Glu
Pro
Leu
65
Ser
Glu
Ala
Leu
Arg
145
Gln
Arg
Lys
Gln
Asn
225
Pro
Thr

Thr

Ile
Gln
Gly
Leu
50

Tyr
Thr
Lys
Leu
Ala
130
Arg
Asp
Ala
Asp
val
210
Pro
Gly
val

val

12
297
PRT

Physcomitrella patens

12
Ala

Leu
Ser
35

Gly
Ser
Arg
Gln
Ile
115
Met
Asn
Gly
Met
Ser
195
val
Ile
Glu
Arg

Thr
275

Gly
Gln
20

His
val
Gly
Met
Glu
100
Ala
val
Tyr
val
Leu
180
Ile
Ala
Asp
Gly
Ala

260
Arg

Phe
5
Gly
val
Gly
val
Gly
85
Gly
Gly
Arg
Thr
Met
165
val
Ala
Ser
val
Ala
245
Glu

Gln

Ala
Glu
Ala
Leu
Ser
70

Leu
Ser
Ala
Met
Gly
150
Ser
Thr
Glu
Cys
val
230
Pro
Gly

Gly

Thr
val
Pro
Asnh
55

Ala
Tyr
Gly
Ser
Gln
135
val
Leu
Ala
Thr
Gly
215
Lys
Tyr
Pro

Pro

His
Ala
Ala
40

val
Thr
Glu
Leu
Gly
120
Ala
Gly
Trp
Ala
His
200
Ala
Thr
Arg
Met

Phe
280

Pro
Thr
val
Ala
Leu
Phe
Pro
105
Ala
Asp
Ash
Thr
Gln
185
Met
Gly
Arg
Gly
Ala

265
Ala

Leu
10

Ser
Leu
Arg
Leu
Leu
90

Leu
val
Gly
Ala
Gly
170
Leu
val
val
val
Ala
250
Leu

Ile
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Asp
Gly
Gly
Ala
Arg
75

Lys
Tyr
val
Arg
Leu
155
Ser
Ala
Pro
Leu
Met
235
Leu
Tyr

val

Leu
Phe
val
Glu
60

Gln
His
Lys
Gly
Leu
140
Leu
Ala
Thr
Glu
Ala
220
Asn
Asp
Lys

Leu

Ile
Ala
Pro
Gly
Ala
Gln
Lys
Asn
125
Pro
Arg
Pro
Tyr
Gly
205
ser
Met
cys
Gly

Phe
285

Lys
Leu
30

Lys
val
Met
Trp
val
110
Pro
Met
Met
Thr
Asp
190
Leu
val
Lys
Ala
Phe

270
Leu

val
15

Ala
Pro
Tyr
Tyr
Arg
Thr
Ala
His
val
val
175
Gln
Ala
Ala
val
val
255
val

Ser

Arg
Leu
Gly
Ala
Ser
80

Asp
Ala
Asp
Glu
Lys
160
Thr
Ile
Thr
Ser
Thr
240
Lys
Pro

Leu

1049

1097

1145

1193

1241

1289

1337

1393
1446



290

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

13
937
DNA

<220>
<221>
<222>

CDS
(33)

<400> 13

atcccgggtc gacacggcgg aagggtgggg tt

atc
Ile

aag
Lys

aag
Lys
10

ggt
Gly

agg
Arg

cgc
Arg
25

gcc
Ala

gat
Asp
40

gag
Glu

gag
Glu

ttt
Phe

gcc
Ala

aag
Lys

agc
Ser

tcg
Ser

ggt
Gly

cgg
Arg

gag
Glu
90

agg
Arg

tct
Ser

caa
Gln
105
ctt
Leu

gac
Asp
120
aga
Arg

ttg
Leu

gca
Ala

agg
Arg

aga
Arg

aag
Lys

gag
Glu

att
Ile

gca
Ala

gac
Asp
170
ctc
Leu

atg
Met
185
tatgagtgtg
gcaaagatca
ggaagaaggt
gaatagactc
ataagccact
acgc

cgg
Arg

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

14
187
PRT

<400> 14

.. (593)

att
Ile

gag
Glu

ctt
Leu

ggt
Gly

gty
val

gcg
Ala

tca
ser
60

ggt
Gly

agt
Ser

gat
Asp
75

gty
val

att
Ile

cat
H1s

atg
Met

ctg
Leu

gag
Glu

aat aca
Asn

ttg
Leu

ctyg
Leu
45

ggc
Gly

gca
Ala

aag
Lys

ctt
Leu

gag
Glu
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Glu Gln Ile Lys Lys Leu Ile Glu Gly
295

Physcomitrella patens

acc
Thr
15

aag
Lys

Thr

aag
Lys
30

gtt
val

att
Ile

agce
Ser

atg
Met

gtg
val

aag
Lys

tta
Leu

aaa
Lys
95

gag
Glu

ggt
Gly
110
cag
Gln

cag
Gln

125

aat
ASh
140
gaa
Glu

aag
Lys

cat
His
155
gct
Ala

gaa
Glu

ggc
Gly

agttcgcagce
cagacgtcat
tgtgcaggtg
catgcaaaca
tcgaacgaca

caa
Gln

ctg
Leu

ggt
Gly

att
Ile

ctc
Leu

att

atg
Ile

Met

gct
Ala

gcg
Ala
175

tggcagcatc
tacagcttgg
aatctagctt
tatcaccaag
gaaggctctt

Physcomitrella patens

atg
Met
1

agg
Arg

ggt
Gly

agce
Ser

cag
Gln

cac
H1s

gcg
Ala

gag
Glu

ttc
Phe

tcc
Ser

agc
Ser
50

atc
Ile

cgg
Arg

gac
Asp
65

ggc
Gly

cgt
Arg
80

cag
Gln

acc
Thr

caa
Gln

gta
val

ctt
Leu

tca
Ser

gat
Asp

ctt
Leu

gat
Asp

cag
Gln
130
gag
Glu

tta
Leu

gaa
Glu
145
aac
Ash

gca
Ala
160
gaa
Glu

gag
Glu

gca
Ala

gag
Glu

agtctaccct
atggctatct
gaaatgggat
tgtgagaatt
tgggagccca

aaa
Lys
5

cgc
Arg

ggc
Gly

ttc
Phe

aca
Thr
20

acg
Ala

gtg
val

ctt
Leu
35

act
Thr

gtt
val

gga
Gly

aag
Lys

att
Ile

gag
Glu

cgg
Arg

act
Thr

aat
Asn

gat
Asp
85

ttg
Leu

gaa
Glu

cga
Arg
100
ttg
Leu

gct
Ala
115

ggt
Gly

aag
Lys

tca
Ser

gct
Ala

atc
Ile

gaa
Glu

gac
Asp

ctt
Leu

gct

cgc
Ala

Arg
165
cta
Leu

ctc
Leu

gag
Glu
180

catcccaacc
gagcaacaga
catccgcact
tataagttac

ggctatgggt

att
Ile

gag
Glu

tcc
ser

aag
Lys

ctg
Leu

tgt
Cys

ttt
Phe
55

agg
Arg

cac
H1s

tac
Tyr
70

tta
Leu

ctt
Leu

gaa
Glu

agc
Ser

tct
ser

gta
val

gtg
val
135
cgg
Arg

cga
Arg

ttg
Leu
150
aag
Lys

aag
Lys

att
Ile

tcc
Ser

tagaaagccc caaaccgttc gccagcgatt tctcacgaga

ttctacaggc
tccccageac
ttcacattca
atgtcgatcg
cctagcgtta

Met Gly Arg Gly Lys ITe Glu Ile Lys Lys Ile Glu Asn Thr Thr Ser
1 5

10
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15

53

101

149

197

245

293

341

389

437

485

533

581

633

693
753
813
873
933
937
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Arg GIn val Thr Phe Ser Lys Arg Arg Gly Gly Leu Leu Lys Lys Ala
20 25 30
His Glu %gu Ala val Leu Cys ﬁsp Ala Glu val Ala kgu val Ile Phe
Ser ggr Thr Gly Lys His Ege Glu Phe Ala ser ggr Gly Ser Met Arg
Asp ITe Ile Glu Arg Tyr Arg Lys Ser Ser Asp Gly Ala val Lys Arg
65 70 75 80
Gly Thr Asn Thr Asp Leu Leu Gly Arg Glu val Ile Lys Leu Lys Gln
85 90 95
Gln val Glu Arg Leu Glu Ser Ser Gln Arg His Met Leu Gly Glu Asp
100 105 110
Leu Ser Ala Leu Lys val Ser Asp Leu Leu Glu Leu Glu GIn GIn Leu
115 120 125
Asp GIn Gly Ala Ser Arg val Arg Ala Arg Lys Asn Gln Leu Ile Leu
130 135 140
Glu Glu Ile Glu Asp Leu Arg Arg Lys Glu His Glu Leu Met Ile Ala
145 150 155 160
Asn Glu Ala Leu Arg Lys Lys Ile Ala Asp Ala Glu Gly Ala Ala Glu
165 170 175
Ala Glu Leu Glu Leu Ile Ser Arg Met Leu Gly
180 185

<210> 15

<211> 1082

<212> DNA

<213> Physcomitrella patens

<220>
<221> CDS
<222> (25)..(1053)

<400> 15
atcccgggca ttctctctct cgca atg gcg tcc gag ggt gtg ctt ttg ggc
%et Ala ser Glu §1y val Leu Leu Gly

atg gga aac ccc ctg ctc gac atc tcc tgc gtg gtc gac gac gca ttc
Met Gly Asn Pro Leu Leu Asp Ile Ser Cys Val val Asp Asp Ala Phe
10 15 20 25

ctc gag aag tac ggg ctg acg cta aac aac gct att ctt gct gag gac
Leu Glu Lys Tyr Gly Leu Thr Leu Asn Asn Ala Ile Leu Ala Glu Asp

30 35 40
aag cac ctt ccc atg tac aag gaa ctg gct gcc aat ccc gat gta gag
Lys His Leu Zgo Met Tyr Lys Glu ggu Ala Ala Asn Pro égp val Glu
tac att gca gga ggt gct act cag aac acc atc agg att gcc cag tgg
Tyr ITe Ala Gly Gly Ala Thr Gln Asn Thr ITe Arg ITe Ala Gln Trp
60 65 70
atg cta ggt gaa tcg aac gca act agc tac ttt ggc tgt gtt ggc aag
Met Leu Gly Glu Ser Asn Ala Thr Ser Tyr Phe Gly Cys val Gly Lys
75 80 85
gat gag tat ggc gac cgt atg ttc aag ctc gcc tct gag gga ggt gtc
Asp Glu Tyr Gly Asp Arg Met Phe Lys Leu Ala Ser Glu Gly Gly val
90 95 100 105
aat atc cga tac gat gtg gac gag gat ctt ccc act gga aca tgc ggc
Asn Ile Arg Tyr Asp Vval Asp Glu Asp Leu Pro Thr Gly Thr Cys Gly
110 115 120
gtg ctc gtg gtg aag gga gag agg tcc ttg gta gcc aat ctt tca gcc
val Leu Vval val Lys Gly Glu Arg Ser Leu val Ala Asn Leu Ser Ala
125 130 135
gcc aac aaa tac aag atc gac cac ttg aag aag cca gaa aac tgg gct
Ala Asn Lys Tyr Lys Ile Asp His Leu Lys Lys Pro Glu Asn Trp Ala
140 145 150
ttc gtg gag aag gca aag tac atc tac agc gcc ggt ttc ttc ctg act
Phe val Glu Lys Ala Lys Tyr Ile Tyr Ser Ala Gly Phe Phe Leu Thr
155 160 165
gtt tca ccg gaa tct atg atg acc gtg gcc aaa cat gct gcc gag acc
val Ser Pro Glu Ser Met Met Thr val Ala Lys His Ala Ala Glu Thr
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170

gga
Gly

ttt
Phe

ggc
Gly

aca
Thr

gct
Ala
250
ccc
Pro

cct
Pro

ttt
Phe

cag
Gln

tct
Ser
330

aaa
Lys

aag
Lys

aac
Asnh

gag
Glu
235
ggc
Gly

aca
Thr

att
Ile

gtc
val

tgc
Ccys
315
gga
Gly

tac
Tyr

gac
Asp

gag
Glu
220
gac
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ttc tca ttt cct cat tat tct gct ccc aat agg gac ggt agc tca gct
Phe Ser Phe Pro His Tyr Ser Ala Pro Asn Arg Asp Gly Ser Ser Ala
185 190 195
aac tct cca acc att aga tca cgg agc ctt gag tcg gag gag cat gca
Asn Ser Pro Thr Ile Arg Ser Arg Ser Leu Glu Ser Glu Glu His Ala
200 205 210
act tct tca tca gag tct cta gat acc ttt gca tct cgt ttg gtc gca
Thr Ser Ser Ser Glu Ser Leu Asp Thr Phe Ala Ser Arg Leu Vval Ala
215 220 225 230
gca tct tca agg tac aag gag tcc ctg agt aag agt acg aag gga ttc
Ala Ser Ser Arg Tyr Lys Glu Ser Leu Ser Lys Ser Thr Lys Gly Phe
235 240 245
cgt gaa agg ttg cga act cgt ggt ggt atc atg caa gac ctt ggt gca
Arg Glu Arg Leu Arg Thr Arg Gly Gly Ile Met Gln Asp Leu Gly Ala
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cdg gca cga gag atg agt gca ggg atg gca cgg gcg tta gaa agg atg
Arg Ala Arg Glu Met Ser Ala Gly Met Ala Arg Ala Leu Glu Arg Met
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tct gta gag aca gga act gat cgg tca gat gcg gcc agc tct ctt cct
Sser val Glu Thr Gly Thr Asp Arg Ser Asp Ala Ala Ser Ser Leu Pro
280 285 290
ggg cag cct tct ggc act acc cat cac cca ccc gat cat cct cct gat
Gly GIn Pro ser Gly Thr Thr His His Pro Pro Asp His Pro Pro Asp
295 300 305 310
cgc cct gat tct ggc cat tct tca gga ggg tcg ccg agt agc cac tct
Arg Pro Asp Ser Gly His Ser Ser Gly Gly Ser Pro Ser Ser His Ser
315 320 325
gcc gtc act cgc aca act cca agc ccc act tca gca cct gaa cta agt
Ala val Thr Arg Thr Thr Pro Ser Pro Thr Ser Ala Pro Glu Leu Ser
330 335 340
aca ggg aca gaa cac taggtttaaa actacttagt tcaaacatat cactttcgaa
Thr Gly Thr Glu His
345
taagagcgga tgctggcatc cgtccgagct cgce
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<211> 347

<212> PRT

<213> Physcomitrella patens

<400> 22
Met Ser Ser Ala val Asp Phe val Glu Gly Gly Thr Gln Asp Pro Cys
1 5 10 15
Glu Asp Ala g%s Ser Ile Cys Leu g;u Thr Phe Cys Glu ggp Asp Pro
Ala Thr §?1 Thr Ser Cys Lys zgs Asp Tyr His Leu ggn Cys Ile Leu
Glu Trp Ser Gln Arg Ser Thr Glu Cys Pro Met Cys Leu Glh Pro Leu
50 55 60
Ser Leu Lys Asp Pro Asp Ser Gln Glu Leu Leu Lys Ala val Gly Gln
65 70 75 80
Glu Arg Thr Leu ggg Arg Ash Lys Met ggn Ala Ser His Ile ggr Arg
Arg Ser Pro Ala Glu Glu Tyr Glu Phe Glu Arg Phe Ala Pro Tyr Gly
100 105 110
Asp Glu Gly Cys Ile Met GIn His Leu Ala Ala Ala Ala Met Gly Arg
115 120 125
Arg Glu His ITe Arg Phe Arg Pro Ser Thr Thr Ala GIn Gly His Pro
130 135 140
His Phe val val val ser Gly Ala Pro Ala Gly Ala Ser Ser Ser Pro
145 150 155 160
Ala Ser Ser Ser Pro val val Ser Pro Pro GIn Ser Thr Asn Gly Glu
165 170 175
Ala ser Leu Gly Ala val Phe Ser Phe Pro His Tyr Ser Ala Pro Asn
180 185 190
Arg Asp Gly Ser Ser Ala Asn Ser Pro Thr ITe Arg Ser Arg Ser Leu
195 200 205
Glu Ser Glu Glu His Ala Thr Ser Ser Ser Glu Ser Leu Asp Thr Phe
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260 265 270
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cgttgtaaaa cgacggccag tgaattgtaa tacgactcac tatagggcga attgggccct 60
ctagatgcat gctcgagcgg ccgccagtgt gatggatatc tgcagaattc gcccttatcc 120
cgggcc atg gct gtg tcc cgt ctt ggt ccc gct cca agt cca tcg gcc 168
Met Ala val Ser Arg Leu Gly Pro Ala Pro Ser Pro Ser Ala
1 5 1
gtt caa tgg agt ctc tcc agc agg cct ctc cct ctc gca acg agt agg 216
val GIn Trp Ser Leu Ser Ser Arg Pro Leu Pro Leu Ala Thr Ser Arg
15 20 25 30
ttc agt gtg gtt cca gtt cgc gct tcg aaa aat gta gaa gat gga gat 264
Phe ser val val ggo val Arg Ala Ser kgs Asn val Glu Asp 2;y Asp
act agt ggt ggg tgc gcg gct cta tca cgt cga gct ttg att gct ttg 312
Thr ser Gly Gly Cys Ala Ala Leu Ser Arg Arg Ala Leu Ile Ala Leu
50 55 60
ata gct ctg tct act caa ttg ggt ggt gtt gcg tcg gcc cga gac att 360
ITe Ala Leu Ser Thr GIn Leu ?gy Gly val Ala ser ?;a Arg Asp Ile
65
agt ggt ctc ata gag tct tca gtg ggc gag gag gtg tcc tca tta tcc 408
Ser Gly Leu Ile Glu Ser Ser val Gly Glu Glu val Ser Ser Leu Ser
80 85 90
ctg agt gca gtt gaa gta ccg aac acg cct aaa atc tct cca ata agc 456
Leu Ser Ala val Glu val Pro Asn Thr Pro Lys Ile Ser Pro Ile Ser
95 100 105 110
act gac cta ggg att ata aat gaa gtg cca aga gct ctt gcg gac agt 504
Thr Asp Leu Gly Ile Ile Asn Glu val Pro Arg Ala Leu Ala Asp Ser
115 120 125
gga gtt ggt gca gtt gag gaa aag ata aac cag tca gca tct gag gtt 552
Gly val Gly Ala val Glu Glu Lys Ile Asn Gln Ser Ala Ser Glu val
130 135 140
tca tct ggt ggg agt aat ggg ttt gga cct tta agt ctt ggg ggt atc 600
Ser Ser Gly Gly Ser Asn Gly Phe Gly Pro Leu Ser Leu Gly Gly ITe
145 150 155
tta gga acc g%t gtg gcg g%g gcg ttg ttt tat agc gag cga caa tct 648
Leu Gly Thr Gly val Ala Gly Ala Leu Phe Tyr Ser Glu Arg Gln Ser
160 165 170
aaa gct cag gct gaa tct gca ctt gat gct gcg aaa aag cag ctc cag 696
Lys Ala Gln Ala Glu Ser Ala Leu Asp Ala Ala Lys Lys GIn Leu Gln
175 180 185 190
gag ctt aga gag acc tca gaa ggg caa tta ctt gca gaa aag cag cta 744
Glu Leu Arg Glu Thr Ser Glu Gly Gln Leu Leu Ala Glu Lys Gln Leu
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Lys Ile Ala Asn Leu Glu Ala Glu Ser Ala Ser val Arg GIn Lys Leu
645 650 655
Gly Lys Glu Lys Glu Met Ser Ala Asn Leu Arg Ser Gly Ala Ala Glu
660 665 670
Ala Glu Gly Thr Ile Ala Arg Leu Leu Lys Glu Asn Asp Ala Gly Asn
675 680 685
Lys Lys val Lys Gln Leu Glu Gly Glu val Leu Lys Ser Lys Gly Glu
690 695 700
Thr Ala Lys GIn Lys Gly Lys Leu Leu Glu GIn Lys Arg Ala Leu Gln
705 710 715 720
GIn Ala Glu Thr Arg Leu Lys Met Ile Pro Gln val Arg Ala Glu Ala
725 730 735
Ala Leu Leu Vval Glu Lys Tyr Glu Asp Leu Ala Tyr GIn Glu Lys Glu
740 745 750
Gln Lys Glu Ala ITe Met Arg Glu Asn Glu Gln Leu Asn Lys Ser Gly
755 760 765
Lys Thr val Gly Ala Asp Leu Ser Glu val Lys Gln Ser Leu Glu Asp
770 775 780
Gly GIn Gly Ser Thr Ile Asp Ile Glu Gly Arg Ile Pro Ala His Trp
785 790 795 800
Arg Pro Leu Leu val Asp Pro Ser Ser val Pro Ser Leu Ala
805 810

<210> 25

<211> 1461

<212> DNA

<213> Physcomitrella patens

<220>
<221> CDS
<222> (225)..0977)

<400> 25
atcccgggag agcctccact acgtctgtcg aatgctcaca gcgcatgacg ttgaatcccc 60
aagccgacag tttcttgaga agagaaaaat acagtcggag tgttctgttc tccatcacca 120
ttatcgctga tgaagaagtg aggagcttct gagaggcaga gttgcatcag gttgtaacaa 180
aacgcgattc cttcagtgtc gaatcaccag caggaggctt aaaa atg gta ggg aat 236
Met val Gly Asn
1

ggc aga aga atg aac cgc ttg gtg gcg ttc tta gtg gtg gtc tgt tca 284
Gly Arg Arg Met Asn Arg Leu val Ala Phe Leu val val val Cys Ser

5 10 15 20

gcc gtc tca gga tgc aga gca tgg gac tgc tcg gca gcg gat aaa cag 332
Ala val ser Gly g%s Arg Ala Trp Asp ggs ser Ala Ala Asp %gs Gln

aca ctg cta gac ttc aag aat ggg ttc gtg gac acg aac gga gtg ttc 380
Thr Leu Leu Asp Phe Lys Asn Gly Phe val Asp Thr Asn Gly val Phe

40 45 50
aac acc tgg agt gat agc act gtg aac tgc tgc gca tgg aag ggc atc 428
Asn Thr Trp Ser Asp Ser Thr val Asn Cys Cys Ala Trp Lys Gly Ile
55 60 65

aca tgt cgc gag tca gat ggc gca att ttg gag atc aac atc gtg gga 476
Thr g%s Arg Glu Ser Asp 9;y Ala ITe Leu Glu gge Asn Ile val Gly

tcc tct ggc aca aac cag cag cca tac cgc agc ccg agc tac caa ggc 524
ser Ser Gly Thr Asn Gln Gln Pro Tyr Arg Ser Pro Ser Tyr Gln Gly

85 90 95 100

aca gtt ggc gca ggg ctg gtg gcg ctc acc caa ttg cag aaa ctc aag 572
Thr val Gly Ala Gly Leu val Ala Leu Thr GIn Leu Gln Lys Leu Lys

105 110 115
atc gag tgg gtg ctc ttc aac ggc ccc atc cct cag cag tgg gga gat 620
ITe Glu Trp val Leu Phe Asn Gly Pro Ile Pro Gln GIn Trp Gly Asp
120 125 130
ttc tcc acc act ctc gtg ttg atc acc atc aac aac gcc aac ctc cgc 668
Phe Ser Thr Thr Leu val Leu Ile Thr Ile Asn Asn Ala Ash Leu Arg
135 140 145
aac gac ata ccc tcc acc ctg gtt aac atc cag aac cta cgg cac ctg 716

Asn Asp Ile Pro Ser Thr Leu val Asn Ile GIn Asn Leu Arg His Leu
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160
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<210> 27
<211> 2489
<212> DNA
<213> Physcomitrella patens

<220>
<221> CDS
<222> (145)..(2211D)

<400> 27

atcccgggag gaaccatgtg tgtagagagg ccttgtcaat tctctgtggg catgaggcct 60

tgtagacatg gctccattgt gaggtagcaa ttatgtttgt agacagacct tgtctatcct 120

ctgtggggtt gtgtccttgt agac atg gca ggc att tcg agg gat atc cgc 171
%et Ala Gly 1Ile ger Arg Asp Ile Arg

gga aca gta gag aat ttg gtc cgt ctg acc tcc gat agc aac agc acc 219
Gly Thr val Glu Asn Leu val Arg Leu Thr Ser Asp Ser Asn Ser Thr
10 15 20 25
gat cca ctc aaa ctc aac gtt cta caa tgt cag ttg gtt gct aag aaa 267
Asp Pro Leu Lys ggu Asn val Leu GIn ggs GIn Leu val Ala k%s Lys
gcg gcc gac agt tcg tac acc ttg aac gac ctt gag gct tat cag cgc 315
Ala Ala Asp Ser Ser Tyr Thr Leu Asn Asp Leu Glu Ala Tyr Gln Arg
45 50 55
agg cat gag aaa agc tcc gat gga cgc atc gct ggt acc gga ttt cga 363
Arg His Glu Lys Ser Ser Asp Gly Arg Ile Ala Gly Thr Gly Phe Arg
60 65 70
gcc gct aag gaa ctt ctc cga gtg ctg aag gac gcc gag att ctt atc 411
Ala 9ga Lys Glu Leu Leu ggg val Leu Lys Asp gga Glu Ile Leu Ile
aga gag tgc tgc tct gaa aag tgg aag aaa gtg gtg ttc aaa cgc gga 459
Arg Glu Cys Cys Ser Glu Lys Trp Lys Lys val val Phe Lys Arg Gly
90 95 100 105
aaa ttg caa gag act ttt gcg aag ata gcg tat gag att gag tgg cac 507
Lys Leu GIn Glu Thr Phe Ala Lys ITe Ala Tyr Glu Ile Glu Trp His
110 115 120
tcg ttg gtg ttg tac agc gtc ttg gtg gca cag agc gac atc tat gac 555
Ser Leu val Leu Tyr Ser val Leu Val Ala GIn Ser Asp Ile Tyr Asp
125 130 135
aag agg acg tgc gat ggt aag ctg agg tcc atc gac cat gcc agg ttg 603
Lys Arg Thr Cys Asp Gly Lys Leu Arg Ser Ile Asp His Ala Arg Leu
140 145 150
ata ctt gcg gca agg caa gac cta gat tct ttg agg gcc ctt ctc caa 651
ITe Leu Ala Ala Arg GIn Asp Leu Asp Ser Leu Arg Ala Leu Leu Gln
155 160 165
ggc cca cac gtt tgt gat gaa ata tgt aaa cca gac ttt tgt tcc gaa 699
Gly Pro His val Cys Asp Glu Ile Cys Lys Pro Asp Phe Cys Ser Glu
170 175 180 185
tgc ctc aag gat aaa gta ctt cag cag tgg gat aca gaa gaa aaa gaa 747
Cys Leu Lys Asp Lys val Leu GIn Gln Trp Asp Thr Glu Glu Lys Glu
190 195 200
ttg gag gac agg agc tct ctg tcg caa att atg tca tct atc ttc tca 795
Leu Glu Asp Arg Ser Ser Leu Ser Gln Ile Met Ser Ser Ile Phe Ser
205 210 215
tgg gtt caa ccg cag ttt gat tct aaa aga caa cag aat gga aaa gta 843
Trp val Gln Pro Gln Phe Asp Ser Lys Arg GIn GIn Asn Gly Lys Vval
220 225 230
ggc gtt gct gaa gtg aaa gag ata aaa tgg ctt ggg caa atg tat gca 891
Gly val Ala Glu val Lys Glu ITe Lys Trp Leu Gly Gln Met Tyr Ala
235 240 245
atg aag act ttc aac aaa gat gcg act cac gag gca cac ttc agg gag 939
Met Lys Thr Phe Asn Lys Asp Ala Thr His Glu Ala His Phe Arg Glu
250 255 260 265
gag gtt tct gat atg gct gcc ctt gac cat ccg aat gta gtc cgt atc 987
Glu val ser Asp Met Ala Ala Leu Asp His Pro Ash val val Arg Ile
270 275 280
atc tgt tgt tgg gaa gac aaa aac tac gta agt atc ttg atg gaa ccg 1035
ITe Cys Cys ;gg Glu Asp Lys Asn ;gg val ser Ile Leu ggg Glu Pro
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gagaaaggaa gggcgac atg gag aca gac gag agc ggc gtc tct tta gcg
%et Glu Thr Asp §1u ser Gly val Ser &Su Ala
tca ggg ccc gac ggt cgt aag cga cga gtc agc tac ttc tac gag cca
Ser Gly Pro Asp Gly Arg Lys Arg Arg val Ser Tyr Phe Tyr Glu Pro
15 20 25
acg atc ggt aac tac tac tac ggt caa ggc cac ccc atg aag cct cac
Thr Ile ggy Asn Tyr Tyr Tyr ggy GIn Gly His Pro %St Lys Pro His
cgg atc cgt atg gct cat agt cta atc gtc cac tac aac ctc cac cgc
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gatttcgtgg c atg ctg gcc cac gac gcc g%c CcgC ggc gtg ttc gac tcg 50
%et Leu Ala His ésp Ala Gly Arg Gly XS1 Phe Asp Ser
ggc cgc gac ccc gga ttc ctg gat gtg ctc gac caa cac ccg gag aac 98
Gly Arg Asp Pro Gly Phe Leu Asp Val Leu Asp GIn His Pro Glu Asn
15 20 25
gCcc gac cgc gtc cgc aac atg gtc tcc atc ctc cgc cgc ggg ccc atc 146
Ala Asp Arg val Arg Asn Met val Ser Ile Leu Arg Arg Gly Pro Ile
30 35 40 45
gcg cac ttc ctc tcc tgg cac tcg ggc cgc cct gcc cac gec tcec gag 194
Ala His Phe Leu ggr Trp His Ser Gly égg Pro Ala His Ala ggr Glu
ctc ctc tcc ttc cac tcc tca gaa tac ata gag gag ctc gtc cag acg 242
Leu Leu Ser Phe His Ser Ser Glu Tyr Ile Glu Glu Leu val Gln Thr
65 70 75
aac gCcc acc gga gcc aag aag aag ctc tgt gag ggc acg ttc ttg aac 290
Asn Ala ggr Gly Ala Lys Lys Egs Leu Cys Glu Gly ggr Phe Leu Asn
CCg ggc tcc tgg ggt gcg gcg ctt cta gcg gcc ggg acc acg ctc tcc 338
Pro Gly Ser Trp Gly Ala Ala Leu Leu Ala Ala Gly Thr Thr Leu Ser
95 100 105
tcc gcg aag cac ata cta gac ggg cag ggg aac ctg gcc tac gcg ttg 386
Ser Ala Lys His Ile Leu Asp Gly Gln Gly Asn Leu Ala Tyr Ala Leu
110 115 120 125
gtt cgc ccc cct ggc cac cac gcg cag ccc gac cac gcc gat ggc tac 434
val Arg Pro Pro Gly His His Ala Gln Pro Asp His Ala Asp Gly Tyr
130 135 140
tgc ttt ctg aac aat gcc gga ctt gct gtg caa ctg gct ctg gat tcc 482
Cys Phe Leu Asn Asn Ala Gly Leu Ala val Gln Leu Ala Leu Asp Ser
145 150 155
ggg Ccgc gca aag gtc gcc gtt gtg gat att gat gtg cac tac ggg aat 530
Gly Arg Ala Lys val Ala val val Asp ITle Asp val His Tyr Gly Asn
160 165 170
g%c acc gcg gag g%c ttc tat cgg aca gac acc gtg ttg acg atg tct 578
Gly Thr Ala Glu Gly Phe Tyr Arg Thr Asp Thr val Leu Thr Met Ser
175 180 185
ctt cac atg atg cat ggt tct tgg ggg cca tcg cat ccg cag agt ggc 626
Leu His Met Met His Gly Ser Trp Gly Pro Ser His Pro Gln Ser Gly
190 195 200 205
tcc gtc gat gag att ggt gag ggc aag ggg ctt ggg tac aat ctc aat 674
Ser val Asp Glu Ile Gly Glu Gly Lys Gly Leu Gly Tyr Asn Leu Asn
210 215 220
ata cct ttg cct aat gga agt gga gat gct ggg tat gaa tat gcg atg 722
ITe Pro Leu Pro Asn Gly Ser Gly Asp Ala Gly Tyr Glu Tyr Ala Met
225 230 235
aac gag ttg gtt gtt cca tcg att gat aag ttt cag cct caa ctg ttg 770
Asn Glu Leu Vval val Pro Ser Ile Asp Lys Phe GIn Pro GIn Leu Leu
240 245 250
ttt ctt gtg gtc ggc caa gat tcc agt gcg ttt gat ccc aat gga aga 818
Phe Leu val val Gly GIn Asp Ser Ser Ala Phe Asp Pro Asn Gly Arg
255 260 265
cag tgc ttg acc atg gaa ggc tac agg aaa att gga caa ata atg agg 866
Gln Cys Leu Thr Met Glu Gly Tyr Arg Lys Ile Gly Gln Ile Met Arg
270 275 280 285
Cgc ctg gct gat cgc cat tgc aat ggg caa ata ctg gtt gtc cag gaa 914
Arg Leu Ala Asp Arg His Cys Asn Gly Gln ITe Leu val val Gln Glu
290 295 300
ggg ggt tac cac atc act tat tcg gca tat tgt ctg cat gct aca ctg 962
Gly Gly Tyr His Ile Thr Tyr Ser Ala Tyr Cys Leu His Ala Thr Leu
305 310 315
gaa gga gtt ttg gat ctg gaa gcc ccg ctg ctt gat gac cca atc gct 1010
Glu Gly val Leu Asp Leu Glu Ala Pro Leu Leu Asp Asp Pro Ile Ala
320 325 330
tat tat ccg gag gat gat aaa tac act atg aaa gtc gtt gac atg ata 1058
Tyr Tyr Pro Glu Asp Asp Lys Tyr Thr Met Lys val val Asp Met Ile
335 340 345
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<400> 42
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1
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val Pro

val Gly Gln
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Thr Met

Asp Arg
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Ile

His Thr
305
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Asp Leu

Glu Asp Asp
Glu

355

Trp Lys

<210>
<211>
<212>
<213>
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1598
DNA
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aaaaaaaaaa
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His Asp Al
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20
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70

Lys Lys Le
85
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100
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Gly GI1
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Al
15
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Tyr Th
180
Ser
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Lys Th

340
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5
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aag agc tac tgg aag gaa tcg gtt cct ttc cta
Lys Ser Tyr Trp Lys Glu Ser val Pro Phe Leu

360

ccctcaatgt tcaaattgca
agaacattgc acgtctacgt
ctaacattgt acaggataga
caggatctcg tcagcctatt
aaaaaaa

a Gly
1 Leu

r Ile

y Arg
55
r Ile

u cys
u Ala
n Gly

h Pro
135

a val

0

p Ile

r Asp
y Pro

s Gly

215
p Ala
0

p Lys
r Ala
g Lys
y Gln
295
a Tyr
0
0o Leu
r Met

o Phe

Linum usitatissimum

Arg
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40

Pro
Glu
Glu
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120
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Gln
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Thr
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Leu
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Gln
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Ala
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val
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His
Leu
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Glu

Page 45
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75
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155
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15
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60
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Ser Ala
110
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125
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140
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Ala
160
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Thr
175
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Gly Asn Gly
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190

Ser

Ser

ser Gly val
205

Asn
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Leu Ile Pro Leu

220
Ala Met Glu Leu
240

val

Asn

Phe Leu
255

Cys

Leu Leu

Gln
270
Arg

Gly Arg Leu

Met Arg Leu Ala

285
Gln Glu
300

Thr

Gly Gly Tyr
val
320

Pro

Leu Glu Gly

ITe Ala Tyr Tyr

335

Met Ile Lys Ser

350

Tyr

1100

1160
1220
1280
1340
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<220>
<221> (DS
<222> (101)..(1387)

<400> 43
gctctgacaa tggcggagtc gtctttgtaa gctcagctca actttcttcg ccctctctgce 60
tcaaccctcg tccttctegt cgctgaattc ggtctgagaa atg aag tcg aag gac 115
Met Lys Ser Lys ésp
1
aaa atc tcc tac ttt tac gat ggg gat gtt ggc agt gtt tac ttc ggt 163
Lys Ile Ser Tyr Ehe Tyr Asp Gly Asp Xg] Gly ser val Tyr gge Gly
0
ccg aat cac ccg atg aaa cca cac agg ctc tgt atg acc cac cat ctt 211
Pro Asn His ggo Met Lys Pro His égg Leu Cys Met Thr ggs His Leu
gtt ctt tct tat gac ctt cac aag aag atg gag att tat cgg cca cac 259
val Leu Ser Tyr Asp Leu His Lys Lys Met Glu Ile Tyr Arg Pro His
40 45 50
aag gca tac cct gtt gag cta gct cag ttc cat tct gct gat tac gtt 307
Lys Ala Tyr Pro val Glu ESU Ala GIn Phe His ggr Ala Asp Tyr val
55
gag ttc ttg cac cgg att aca cct gat act cag cac ttg tac aga act 355
Glu Phe Leu His Arg Ile Thr Pro Asp Thr Gln His Leu Tyr Arg Thr
70 75 80 85
gat tta gca aga tat aat ctt gga gaa gat tgc ccc gtg ttc gag aat 403
Asp Leu Ala Arg Tyr Asn Leu Gly Glu Asp Cys Pro val Phe Glu Asn
90 95 100
ctg ttt gaa ttt tgt caa atc tat gct ggg ggg aca ata gac gcc gct 451
Leu Phe Glu Phe Cys Gln Ile Tyr Ala Gly Gly Thr ITe Asp Ala Ala
105 110 115
cga aga ttg aac aat caa ctg tgt gat att gct ata aat tgg gct ggt 499
Arg Arg Leu Ash Asn Gln Leu Cys Asp Ile Ala Ile Asn Trp Ala Gly
120 125 130
gga tta cat cat gcc aaa aag tgc gag gct tct gga ttt tgt tac atc 547
Gly Leu His His Ala Lys Lys Cys Glu Ala Ser Gly Phe Cys Tyr Ile
135 140 145
aac gac ttg gtt ctc g%g atc ttg gag ctt cta aaa tac cat gct cgt 595
Asn Asp Leu val Leu Gly ITe Leu Glu Leu Leu Lys Tyr His Ala Arg
150 155 160 165
gtt ctg tac ata gac ata gat gtc cat cat ggt gat ggc gta gag gag 643
val Leu Tyr Ile Asp Ile Asp val His His Gly Asp Gly val Glu Glu
170 175 180
gcc ttc tat ttt act gac agg gtg atg act gta agt ttt cac aag ttt 691
Ala Phe Tyr Phe Thr Asp Arg val Met Thr val Ser Phe His Lys Phe
185 190 195
gga gat ttg ttc ttc ccg gga acc ggt gat gtt aag gaa ata gga gaa 739
Gly Asp Leu Phe Phe Pro Gly Thr Gly Asp val Lys Glu Ile Gly Glu
200 205 210
aga gaa ggg aag ttc tac gcc ata aat gtt cct ctt agg gac ggg ata 787
Arg Glu Gly Lys Phe Tyr Ala Ile Asn val Pro Leu Arg Asp Gly Ile
215 220 225
gat gac tcg agc ttc aac cgt ctc ttt aaa acc atc ata tct aag gtt 835
Asp Asp Ser Ser Phe Asn Arg Leu Phe Lys Thr Ile Ile Ser Lys val
230 235 240 245
gta gaa atc tac caa cct ggc gct ata gtt ctc caa tgc gga gca gat 883
val Glu Ile Tyr Gln Pro Gly Ala Ile val Leu GIn Cys Gly Ala Asp
250 255 260
tcg ctg gct ggg gac cgt ttg ggc tgt ttc aat ctc tcg att gat gga 931
Ser Leu Ala Gly Asp Arg Leu Gly Cys Phe Asn Leu Ser Ile Asp Gly
265 270 275
cat gcg gaa tgt gtt aag ttt gtg aag aag ttc aac att cct tta ctg 979
His Ala Glu Cys val Lys Phe val Lys Lys Phe Asn Ile Pro Leu Leu
280 285 290
gtt act gga ggt gga gga tat acg aag gag aat gta gct cga tgc tgg 1027
val Thr Gly Gly Gly Gly Tyr Thr Lys Glu Asn val Ala Arg Cys Trp
295 300 305
aca gtt gaa aca gga gta ctg ctg gat act gaa ctg ccc aat gag atc 1075
Thr val Glu Thr Gly val Leu Leu Asp Thr Glu Leu Pro Asn Glu Ile
310 315 320 325
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Asn Ile Pro Leu Leu val Thr Gly Gly Gly Gly Tyr Thr Lys Glu Asn
290 295 300
val Ala Arg Cys Trp Thr val Glu Thr Gly val Leu Leu Asp Thr Glu
305 310 315 320
Leu Pro Asn Glu Ile Pro Glu Asn Glu Tyr Ile Lys Tyr Phe Gly Pro
325 330 335
Asp Tyr Thr Leu Lys Ile Pro Ser Arg Tyr Ile Glu Asn Leu Ash Ser
340 345 350
Lys Ser Tyr Leu Ser Ser Leu Lys val GIn val Met Glu Ash Leu Arg
355 360 365
Tyr ITe Gln His Ala Pro Ser val GIn Met GIn Glu val Pro Pro Asp
370 375 380
Phe Tyr Ile Pro Asp Phe Asp Glu Asp Glu Gln Asn Pro Asp Glu Arg
385 390 395 400
Met Asp GIn His Thr Arg Asp Lys Gln val Gln Arg Asp Asp Glu Tyr
405 410 415
Tyr Asp Gly Asp Asn Asp Asnh Asp Pro Thr Asp Arg Ser
420 425

<210> 45

<211> 1854

<212> DNA

<213> oOryza sativa

<220>
<221> CDS
<222> (64)..(1617)

<400> 45
aaagaaaaaa aaaagagata aaaaaaaaat ctcctcctcc tcgccgccgc cgccgccgec 60
gcc atg gac gcc tcc gcc gga ggc ggg ggg aac tcg ctg ccg acg gcg 108
Met Asp Ala Ser Ala Gly Gly Gly Gly Asn Ser Leu Pro Thr Ala
1 5 10 15
gdg gcc gac ggg gcc aag cgg cgg gtg tgc tac ttc tac gac gcg gag 156
Gly Ala Asp Gly Ala Lys Arg Arg val Cys Tyr Phe Tyr Asp Ala Glu
20 25 30
gtg ggg aac tac tac tac ggg cag ggg cac ccg atg aag ccg cac cgc 204
val Gly Asn ggr Tyr Tyr Gly Gln ggy His Pro Met Lys Zgo His Arg
atc cgg atg acc cac gcg ctg ctc gcc cac tac ggc ctc ctc gac cag 252
ITe Arg Met Thr His Ala Leu Leu Ala His Tyr Gly Leu Leu Asp Gln
50 55 60
atg cag gtg ctc aag ccc cac ccg gcg cgc gac cgc gac ctc tgc cgc 300
Met ggn val Leu Lys Pro ?85 Pro Ala Arg Asp 9gg Asp Leu Cys Arg
ttc cac gcc gac gac tac gtc gcc ttc ctc cgc tcc gtc acg ccg gag 348
Phe His Ala Asp Asp Tyr val Ala Phe Leu Arg Ser val Thr Pro Glu
80 85 90 95
acc cag cag gac cag atc cgg gcg ctc aag cgc ttc aac gtc ggc gag 396
Thr GIn Gln Asp Gln Ile Arg Ala Leu Lys Arg Phe Asn val Gly Glu
100 105 110
gac tgc ccc gtc ttc gac ggc ctc tac agc ttc tgc cag acc tac gcc 444
Asp Cys Pro Vval Phe Asp Gly Leu Tyr Ser Phe Cys GIn Thr Tyr Ala
115 120 125
ggg gga tcc gtc ggc ggc gcc gtc aag ctc aac cac ggc cac gac atc 492
Gly Gly ser val Gly Gly Ala val Lys Leu Asn His Gly His Asp Ile
130 135 140
gcc atc aac tgg gcc ggc ggc ctc cac cac gcc aag aag tgc gag gcc 540
Ala ITe Asn Trp Ala Gly Gly Leu His His Ala Lys Lys Cys Glu Ala
145 150 155
tcg gga ttc tgc tac gtc aac gac atc gtc ctc gcc atc ctc gag ctc 588
Ser Gly Phe Cys Tyr val Asn Asp Ile val Leu Ala Ile Leu Glu Leu
160 165 170 175
ctc aaa tac cac cag cgt gtt ctc tat gtg gat atc gat atc cac cat 636
Leu Lys Tyr His Gln Arg val Leu Tyr val Asp Ile Asp Ile His His
180 185 190
ggg gat ggt gtg gag gag gcg ttc tac acg acg gac agg gtg atg acg 684
Gly Asp Gly val Glu Glu Ala Phe Tyr Thr Thr Asp Arg val Met Thr
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285
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ata
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365
aat
ASnh

CCC
Pro

gat
Asp

cct
Pro

aag
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445
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caa
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gac
Asp

gtc
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aag
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gtg
val
270
ttc
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tcc
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aga
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C@t
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ggt
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350
aac
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ctt
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cct
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gaa
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ttg
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430
aga
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tcc
Ser

gaa
Glu

gat
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510

att
Ile

cCg
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255
ctc
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aac
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ttc
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aat
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335
cca
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aca
Thr

tca
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agg
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415
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gag
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gca
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tcg
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cca
Pro
495
caa
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<212>
<213> oOryza sativa

<400> 46
Met Asp Ala
1

PRT

Ala Asp Gly

Gly
Arg
Gln
65

His
Gln
Cys
Gly
Ile
145
Gly
Lys
Asp
Ser
Asp
225
Asp
Met
Cys
Ser
val
305
Ala
Thr
Tyr
Gln
Leu
385
Glu
His
Ser
Ala
Asn
465
Gln
Ser

Ser

Asn
Met
50

val
Ala
Gln
Pro
Ser
130
Asn
Phe
Tyr
Gly
Phe
210
Ile
Asp
Gly
Gly
Ile
290
Pro
Arg
Asp
Thr
Gln
370
Arg
Leu
Ala
Gly
Glu
450
Thr
Thr
Leu

val

Tyr
35

Thr
Leu
Asp
Asp
val
115
val
Trp
Cys
His
val
195
His
Gly
Gly
Lys
Ala
275
Arg
Leu
Cys
Lys
Leu
355
Leu
His
Pro
Asp
Arg
435
Thr
Lys
val
Lys

His

Ser
Ala
20

Tyr
His
Lys
Asp
Gln
100
Phe
Gly
Ala
Tyr
Gln
180
Glu
Lys
His
Ile
val
260
Asp
Gly
Leu
Trp
Met
340
His
Asp
Ala
Glu
Ser
420
Arg
Asp
Gly
Pro
val

500
Gln

Ala
5
Lys
Tyr
Ala
Pro
Tyr
85
Ile
Asp
Gly
Gly
val
165
Arg
Glu
Phe
Ser
Asp
245
Met
Ser
His
Leu
Cys
325
Pro
val
Asp
Pro
Gln
405
Asp
Ser
Ala
Thr
Thr
485
Glu

Lys

Gly
Arg
Gly
Leu
His
val
Arg
Gly
Ala
Gly
150
Asnh
val
Ala
Gly
Lys
230
Asp
Glu
Leu
Ala
Leu
310
Tyr
Pro
Ala
Ile
Ser
390
Asp
val
Ser
Ala
Glu
470
Asp

Pro

Thr

Gly
Arg
Gln
Leu
55

Pro
Ala
Ala
Leu
val
135
Leu
Asp
Leu
Phe
Asp
215
Gly
Glu
val
Ser
Glu
295
Gly
Glu
Asn
Pro
Arg
375
val
Glu
Glu
Ile
Asp
455
Pro
Ala

Asp

PhoenixTempl8436.tmp. txt

Gly
val
Gly
40
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280
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265
Asp
val
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Arg
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ser
505
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Ser
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Met
Gly
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75

Ser
Phe
Cys
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Lys
155
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Ile
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235
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Leu
Phe
Tyr
315
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Glu
Glu
Leu
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395
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380
Arg
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Lys
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Arg
460
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Ile

Leu

Pro
Asp
Pro
45
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Leu
Thr
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Thr
125
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Leu
Ile
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205
Gly
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Cys
285
Arg
Ile
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Lys
365
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Pro
Asp
Pro
Lys
445
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Gly
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Gln

Thr
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30
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110
Tyr
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Glu
His
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Asp
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270
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430
Arg
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15

Glu
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95
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175
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Pro
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335
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Glu
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415
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160
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Leu
240
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Leu
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val
320
Leu
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Ala
400
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Asp
Ser
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480
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<210>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

ggg

gat
Asp

aga
Arg

tac
Tyr

tct
Ser

gaa
Glu
80

tgg
Trp

CE.l't
H1s

cct
Pro

aac
Asnh

aag
Lys
160
gag
Glu

aac
Asnh

gag
Glu

cca
Pro

gtt
val
240
ctt
Leu

aca
Thr

aaa
Lys

atg
Met

CCa
Pro

gt
Va

att
Ile

ttt
Phe
65

gg9
Gly

gat
Asp

tta
Leu

ggt
Gly

aat
Asn
145
gtt
val

999
Gly

C{-:lt
H1s

cta
Leu

aat
Asn
225
gtt
val

gga
Gly

atg
Met

agg
Arg

515

47
1252
DNA

Glycine max

CDS
®..

47
ctg
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ggc
Gly
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tct
Ser
50

cac
His

ggg
Gly

gct
Ala

ctyg
Leu

cac
His
130
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Ala

ttt
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gga
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ggt
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210
gga
Gly
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Pro

caa
Gln

gag
Glu

cac
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aag
Lys

ttc
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aac
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35

tgg
Trp

act
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aag
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gca
Ala

aat
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115
cat
His

ggt
Gly
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Tyr

tca
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195
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act
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275
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cat
His

tta
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cac
H1s

cct
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cag
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cat
H1s

ctc
Leu
320

290

gtc aca tat tct gca
val Thr Tyr Ser Ala

305

aac cta cca atg cct
Asn Leu Pro Met Pro

tagacgacga
aagtgtgcta
atacttttca
ttaaataaat
gaacgca
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45
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205
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val
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30

Ser
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110
Arg
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190
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Thr
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Met
15

Asp
Pro
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95

Lys
Pro
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Lys
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175
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val
255
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<221> (DS
<222> (143)..(1429)
<400> 49
acatagagtg attaggctgg tagcaagcgc gacatggcac tgcagtgcag gttaagctca 60
caccattgat atcactagcc atattctcct ttcgctaatt cccgcaagct actactcttc 120
ttcaacgctc tctctgcaaa ag atg cgc tcc aag gac aga atc gct tac ttc 172
Met Arg Ser Lys Asp Arg Ile Ala Tyr Phe
1 5 10
tac gac ggt gat gtc ggt agt gtt tac ttt ggg gcg aag cat ccg atg 220
Tyr Asp Gly Asp Xg] Gly ser val Tyr ghe Gly Ala Lys His ggo Met
0
aag ccc cac cgg ctt tgc atg act cat cat ctt gtt ctc tca tac gat 268
Lys Pro His ggg Leu Cys Met Thr ggs His Leu val Leu Zgr Tyr Asp
ctt cat aag aag atg gag att tat cgt cca cac aag gct tat cct gtt 316
Leu His Lys Lys Met Glu ITe Tyr Arg Pro His Lys Ala Tyr Pro val
45 50 55
gag ctt gcc cag ttt cat tca gct gat tat gtt gag ttt ttg aac agg 364
Glu Egu Ala GIn Phe His ggr Ala Asp Tyr val 98u Phe Leu Asn Arg
att aca cct gac act cag cac ttg ttc ttg aat gaa ctg aca aaa tat 412
ITe Thr Pro Asp Thr Gln His Leu Phe Leu Asn Glu Leu Thr Lys Tyr
75 80 85 90
aat ctt gga gaa gac tgc cct gta ttt gac aac tta ttt gaa ttt tgt 460
Asn Leu Gly Glu Asp Cys Pro Vval Phe Asp Asn Leu Phe Glu Phe Cys
95 100 105
cag att tat gct ggt gga act ata gat gct gca cgt cga tta aac aat 508
Gln Ile Tyr Ala Gly Gly Thr ITe Asp Ala Ala Arg Arg Leu Asn Asn
110 115 120
caa ctg tgt gat att gct atc aac tgg gcc ggt gga cta cat cat gcc 556
Gln Leu Cys Asp Ile Ala Ile Asn Trp Ala Gly Gly Leu His His Ala
125 130 135
aag aaa tgc gag gca tct gga ttt tgt tac atc aat gac ttg gtt tta 604
Lys Lys Cys Glu Ala Ser Gly Phe Cys Tyr Ile Asn Asp Leu Vval Leu
140 145 150
g%a atc ttg gag ctt ctt aaa tat cat gct cgt gtt ttg tat att gat 652
Gly Ile Leu Glu Leu Leu Lys Tyr His Ala Arg val Leu Tyr Ile Asp
155 160 165 170
ata gat gtg cac cat ggt gat ggt gta gaa gaa gcc ttc tac ttc act 700
ITe Asp val His His Gly Asp Gly val Glu Glu Ala Phe Tyr Phe Thr
175 180 185
gac agg gtg atg act gtc agt ttt cac aag tat gga gat tcg ttc ttc 748
Asp Arg val Met Thr val Ser Phe His Lys Tyr Gly Asp Ser Phe Phe
190 195 200
ccg ggt act ggc gat gct aag gaa ata gga gaa aga gaa gga aag ttt 796
Pro Gly Thr Gly Asp Ala Lys Glu Ile Gly Glu Arg Glu Gly Lys Phe
205 210 215
tat gcc ata aat gtc cca ttg aag gat gga ata gat gac agt agc ttc 844
Tyr Ala Ile Asn val Pro Leu Lys Asp Gly ITe Asp Asp Ser Ser Phe
220 225 230
act cga ctt ttc aag act att att tcc aaa gta gtt gaa aca tat caa 892
Thr Arg Leu Phe Lys Thr ITe Ile Ser Lys val val Glu Thr Tyr Gln
235 240 245 250
cct ggt gca ata gtt ctg cag tgt gga gca gat tcg ctt gct gga gat 940
Pro Gly Ala Ile val Leu GIn Cys Gly Ala Asp Ser Leu Ala Gly Asp
255 260 265
cgc ttg ggt tgc ttc aat ctc tct att gat ggt cat gct gaa tgt gtt 988
Arg Leu Gly Cys Phe Asn Leu Ser Ile Asp Gly His Ala Glu Cys val
270 275 280
agc ttc gta aag aga ttc aat ttg cca ttg ctg gtc act gga ggt ggg 1036
Ser Phe val Lys Arg Phe Asn Leu Pro Leu Leu Vval Thr Gly Gly Gly
285 290 295
gga tac aca aaa gaa aat gtt gct cga tgt tgg act gtt gaa aca gga 1084
Gly Tyr Thr Lys Glu Asn val Ala Arg Cys Trp Thr val Glu Thr Gly
300 305 310
gtt ctt cta gat aca gag ctt cca aat gag att ccg caa aat gat tat 1132
val Leu Leu Asp Thr Glu Leu Pro Asn Glu Ile Pro Gln Ash Asp Tyr
315 320 325 330
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att aaa tac
ITe Lys Tyr

ata gaa aat
Ile Glu Asn

gtc ttg gaa

val Leu Glu
365

cag gag gtc

Gln Glu val

380

cag aac cct

Glnh Asn Pro

395

cag cgc gat

GIn Arg Asp

aat att tca
Asn Ile Ser
cgttttaaga
tagtactagc
tatttgctca
tggacggtgt
ddddddadadadad

<210> 50
<211> 429
<212> PRT

ttt
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ttg
Leu
350
aat
ASnh

cct
Pro

gat
Asp

gat
Asp

gca
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335
aat
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ctt
Leu

cct
Pro

gaa
Glu

gaa
Glu
415
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cca gaa ttt
Pro Glu Phe

agt aaa tca
Ser Lys Ser

cgt tgc atc

Arg Cys Ile
370

gac ttc tac

Asp Phe Tyr

385

cgc att gat

Arg Ile Asp

400

tat tat gat

Tyr Tyr Asp

tct
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tat
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cag
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cag
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420
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gaa
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act
Thr
405
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gtt cca aat ggg ccg
val Pro Asn Gly Pro
345
acc att aaa atg caa
Thr Ile Lys Met Gln
360
cca agc gta cag atg
Pro Ser val Gln Met
375
ttc gat gaa gat gag
Phe Asp Glu Asp Glu
390
caa gac aag cac atc
GIn Asp Lys His Ile
410
gac aat gat caa atg
Asp Asn Asp Gln Met
425

tgaagtgcag ttgccgtttg ccttttggcg ggggattgac

gagaaggaaa atgttaatta
ccaagaaact tgtatattta
aagttacatt attaatgatg
tagagcaact ctgacaacaa

aaaa

<213> Glycine max

<400> 50
Met Arg Ser
1

Sser val Tyr

Met Thr His
35
ITe Tyr Arg
50
Ser Ala Asp
65
His Leu Phe

Pro val Phe

Thr ITe Asp
115
ITe Asn Trp
130
Gly Phe Cys
145
Lys Tyr His

Asp Gly val

Ser Phe His
195
Lys Glu Ile
210
Leu Lys Asp
225
ITe Ile Ser

Gln Cys Gly

Leu Ser Ile
275

Lys
Phe
20

H1s
Pro
Tyr
Leu
Asp
100
Ala
Ala
Tyr
Ala
Glu
180
Lys
Gly
Gly
Lys
Ala

260
Asp

Asp
5
Gly
Leu
His
val
Asn
85
Asn
Ala
Gly
Ile
Arg
165
Glu
Tyr
Glu
Ile
val
245
Asp

Gly

Arg Ile Ala
Ala Lys His

val Leu Ser
40
Lys Ala Tyr
55
Glu Phe Leu
70
Glu Leu Thr

Leu Phe Glu

Arg Arg Leu
120
Gly Leu His
135
Asn Asp Leu
150
val Leu Tyr

Ala Phe Tyr

Gly Asp Ser
200
Arg Glu Gly
215
Asp Asp Ser
230
val Glu Thr

Ser Leu Ala

His Ala Glu
280

gacaaacacc
taagattttt
tttcttccct
gagcttgcat

Tyr
Pro
25

Tyr
Pro
Asn
Lys
Phe
105
Asnh
His
val
Ile
Phe
185
Phe
Lys
Ser
Tyr
Gly

265
Cys

Phe
10

Met
Asp
val
Arg
Tyr
90

Cys
Asn
Ala
Leu
Asp
170
Thr
Phe
Phe
Phe
Gln
250
Asp

val

Page 54

Tyr
Lys
Leu
Glu
Ile
75

Asn
Gln
Gln
Lys
Gly
155
Ile
Asp
Pro
Tyr
Thr
235
Pro
Arg

Ser

tagatgtatc aacaaagcgg
attgttttca gttgctaata
gtcatttttt tgaatgaaaa
aacattcttt ttacagaaaa

Asp Gly Asp val Gly
15
Pro His Arg Leu Cys
_ 30
His Lys Lys Met Glu

Leu Ala Gln Phe His

60

Thr Pro Asp Thr Gln
80

Leu Gly Glu Asp Cys

ITe Tyr Ala Gly Gly
110
Leu Cys Asp Ile Ala
125
Lys Cys Glu Ala Ser
140
ITe Leu Glu Leu Leu
160
Asp val His His Gly
175
Arg val Met Thr val
190
Gly Thr Gly Asp Ala
205
Ala Ile Asn val Pro
220
Arg Leu Phe Lys Thr
240
Gly Ala ITe val Leu
255
Leu Gly Cys Phe Asn
270
Phe val Lys Arg Phe
285

1180
1228
1276
1324
1372
1420
1469
1529
1589
1649

1709
1723



Asn Leu
290

val Ala

305

Leu Pro

Glu Phe
Lys Ser

Cys Ile
370

Phe Tyr

385

Ile Asp

Tyr Asp

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

<220>
<221>
<222>

<400>

ctggtctcc atg cac ctt ctc aaa ttt cct cgc tct cca tct tcc ttc ggg
Met His Leu Leu Lys Phe Pro Arg Ser Pro Ser Ser Phe Gly
5 10

aat gcg
Asn Ala
15

cgt aag
Arg Lys

agg aac
Arg Asn

gtc gct
val Ala

ttt aga
Phe Arg
80

tcc aag
Ser Lys
95

gct tca
Ala ser

ggg ctt
Gly Leu

ctt gat
Leu Asp

tca ata
Ser Ile
160
gca tgt
Ala Cys
175
aga cca
Arg Pro

Pro Leu Leu
Arg Cys Trp

Asn Glu Ile
325
Ser Leu Lys
340
Tyr Leu Ser
355
Gln His Ala

Ile Pro Glu

Gln His Thr

405

Gly Asp Asn
420

51

1498

DNA

Glycine max

CDS
(10)..(1260)

51

1
ttc ttt ctg
Phe Phe Leu

aac cag aga
Asn GIn Arg
35
ggt tct att
Gly ser Ile
50

cca tct atg
Pro Ser Met
65

gtt ccc gcg
val Pro Ala

ttc cgt ggc
Phe Arg Gly

gtt gat gat

val Asp Asp
115

gaa aag gtt

Glu Lys val

130

ggt tca gga

Gly Ser Gly

145

gtt gca gcc

val Ala Ala

tca aag ata
Ser Lys Ile

cca gga cat
Pro Gly His
195

val

Thr
310
Pro

val
Thr
Pro

Phe
390
Gln

Asp

gtg
val
20

tgt
Cys

gag
Glu

ggc
Gly

att
Ile

cca
Pro
100
att
Ile

atg
Met

cca
Pro

ggt
Gly

aag
Lys
180
cac
His

Thr
295
val

Gln
Pro
Ile

Ser
375
Asp

Asp

Ash

ggt
Gly

ttc
Phe

caa
Gln

cac
H1s

gtc
val
85

gag
Glu

gca
Ala

gat
Asp

aca
Thr

gct
Ala
165
gga
Gly

gca
Ala

PhoenixTempl8436.tmp. txt

Gly
Glu
Asn
Asn

Lys
360
val

Glu
Lys

Asp

cat
H1s

aga
Arg

cta
Leu

aac
Asn
70

aat
Asn

gta
val

agt
ser

caa
Gln

tat
Tyr
150
gga
Gly

gat
Asp

gtt
val

Gly
Thr
Asp

Gly
345
Met

Gln
Asp
His

Gln
425

cat
H1s

gcg
Ala

agt
Ser
55

cag
Gln

gct
Ala

att
Ile

gtg
val

gct
Ala
135
gcc
Ala

tta
Leu

gca
Ala

cca
Pro

Gly
Gly

Tyr
330
Pro

Gln
Met
Glu

Ile
410
Met

gtt
val

tcc
ser
40

gat
Asp

gag
Glu

cta
Leu

gaa
Glu

cat
His
120
gtyg
val

act
Thr

gcc
Ala

CcCcC
Pro

caa
Gln
200

Page 55

Gly

val
315
Ile

Ile
val
Gln

Gln
395
Gln

Asn

ttg
Leu
25

ata
Ile

gca
Ala

tct
ser

gaa
Glu

ctt
Leu
105
gca
Ala

gag
Glu

gcc
Ala

tta
Leu

act
Thr
185
gga
Gly

Tyr
300
Leu

Lys
Glu
Leu

Glu
380
Ash

Arg

Ile

gac
Asp

tcg
Ser

cgg
Arg

cat
H1s

gaa
Glu
90

caa
Gln

aga
Arg

aaa
Lys

act
Thr

gtt
val
170

ggt
Gly

cct
Pro

Thr
Leu
Tyr
Asn

Glu
365
val

Pro
Asp

Ser

ata
Ile

tgt
Cys

ctt
Leu

cCa
Pro
75

atg
Met

cat
H1s

gcc
Ala

ggc
Gly

acc
Thr
155
gac
Asp

ttt
Phe

atg
Met

Lys
Asp
Phe

Leu
350
Asn

Pro
Asp

Asp

aga
Arg

tcg
Ser

ata
Ile
60

gaa
Glu

cag
Gln

ttt
Phe

tat
Tyr

ctt
Leu
140
ttc
Phe

tca
Ser

gct
Ala

gga
Gly

Glu
Thr

Ala
335
Ash

Leu
Pro
Glu

Glu
415

gtg
val

gct
Ala
45

tac
Tyr

tca
ser

ctc
Leu

gag
Glu

gtt
val
125
att
Ile

cag
Gln

gtg
val

ctg
Leu

ttc
Phe
205

Asn

Glu
320
Pro

Ser
Arg
Asp

Arg
400
Tyr

ttc
Phe
30

gtt
val

tcc
Ser

cat
H1s

act
Thr

cct
Pro
110
tct
ser

ttc
Phe

gag
Glu

gtt
val

ata
Ile
190
tgc
Cys

51

99

147

195

243

291

339

387

435

483

531

579

627



att
Ile

gga
Gly

gga
Gly

ttt
Phe
255
gga
Gly

ggt
Gly

Cca
Pro

tat
Tyr

gga
Gly
335
tta
Leu

aag
Lys

gac
Asp

gag
Glu

cat
His
415

ttt
Phe

ttg
Leu

aca
Thr
240
cac
His

agt
Ser

tca
Ser

tgt
Cys

gac
Asp
320
aca
Thr

tgt
Cys

tct
Ser

cga
Arg

cca
Pro
400
tcc
Ser

gga
Gly

aag
Lys
225
aat
Asn

caa
Gln

gga
Gly

ggt
Gly

gct
Ala
305

ggc
Gly

tat
Tyr

gg99
Gly

ctt
Leu

agc
Ser
385
tct
ser

ctyg
Leu

tctagcatta
ttgggtgggc
ggtctttgaa
aaaaaaaaaa

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

<400>

Met
1
Phe
Asn
Gly
Pro
65
val
Phe

val

His
Phe
Gln
Ser
50

Ser
Pro
Arg

Asp

52
417
PRT

aat
Asn
210
cgt
Arg

gat
Asp

gat
Asp

gat
Asp

gat
Asp
290
caa
Gln

cac
His

tac
Tyr

ggc
Gly

tca
Ser
370
ttg
Leu

aca
Thr

gtg
val

gty
val

gct
Ala

gga
Gly

ggt
Gly
275
act
Thr

aga
Arg

gtyg
val

atg
Met

cga
Arg
355
tat
Tyr

gca
Ala

aaa
Lys

gcc
Ala

ttt
Phe

ttc
Phe

agc
ser
260
gaa
Glu

gct
Ala

ttt
Phe

ttg
Leu

cta
Leu
340
tgt
Cys

tcc
Ser

tct
ser

gtt
val

att
Ile

ata
Ile

tat
Tyr
245
tat
Tyr

gga
Gly

att
Ile

aaa
Lys

gat
Asp
325
gcg
Ala

gtyg
val

gtg
val

gag
Glu

aag
Lys
405

PhoenixTempl8436.tmp. txt

gca
Ala

att
Ile
230
gat
Asp

CcCcC
Pro

acc
Thr

aga
Arg

cca
Pro
310
cca
Pro

tcc
Ser

ttt
Phe

gca
Ala

ttt
Phe
390
caa
Gln

gcc
Ala
215
gac
Asp

gat
Asp

ggt
Gly

aca
Thr

act
Thr
295
gac
Asp

cta
Leu

agt
Ser

ttc
Phe

gac
Asp
375
gat
Asp

gct
Ala

cgt
Arg

ttt
Phe

CcCa
Pro

act
Thr

tta
Leu
280
gtg
val

atc
Ile

gct
Ala

atc
Ile

ttg
Leu
360
aca
Thr

aac
Asn

att
Ile

tat
Tyr

gat
Asp

gat
Asp

ggt
Gly
265
aat
Ash

ttc
Phe

att
Ile

aat
Asn

ada
Lys
345
gag
Glu

ttc
Phe

cct
Pro

cag
Gln

tct
ser

gtt
val

gta
val
250
aaa
Lys

ctg
Leu

gat
Asp

ctt
Leu

ctt
Leu
330
caa
Gln

gga
Gly

cgt
Arg

aac
Ash

aag
Lys
410

cag
Gln

cat
His
235
ttt
Phe

ttt
Phe

cct
Pro

gaa
Glu

gtt
val
315
caa
Gln

cta
Leu

gga
Gly

gct
Ala

att
Ile
395
ata
Ile

cgt
Arg
220
cat
His

ttc
Phe

gat
Asp

ctt
Leu

gtc
val
300
tct
Ser

tat
Tyr

gcg
Ala

tat
Tyr

ctt
Leu
380
ttg
Leu

aaa
Lys

tgaggtcaaa atagaaactg acatgacaag catctaaatg

ataatttcct tttctgtggg ttcaatctat
attctcccac ttatcacata gaagcaaaac
cgagtctcca gttacagttt ctatatgcca
ddadadaaaa

Glycine max

52
Leu

Leu
Arg
35

Ile
Met
Ala
Gly

Asp

Leu
val
20

Cys
Glu
Gly
Ile
Pro

100
Ile

Lys
5
Gly
Phe
Gln
His
val
85
Glu

Ala

Phe
His
Arg
Leu
Asnh
70

Ash

val

Ser

Pro
His
Ala
Ser
55

Gln
Ala
Ile

val

Arg
val
Ser
40

Asp
Glu
Leu
Glu

His

Ser
Leu
25

Ile
Ala
Ser
Glu
Leu

105
Ala

Pro
10

Asp
Ser
Arg
His
Glu
90

Gln

Arg

Page 56

Ser
Ile
Cys
Leu
Pro
75

Met
His

Ala

aagtacatgt ctttacactc
cattgtacag gattgcttgt
tgcagccatg catattgatc

Ser
Arg
Ser
Ile
60

Glu
Gln
Phe

Tyr

Phe
val
Ala
45

Tyr
Ser
Leu

Glu

val

Gly
Phe
val
ser
His
Thr
Pro

110
Ser

gtt
val

ggg
Gly

ctt
Leu

gaa
Glu

cct
Pro
285
att
Ile

gct
Ala

aca
Thr

aaa
Lys

aat
Asn
365
ctt
Leu

tac
Tyr

cac
H1s

Asn
15

Arg
Arg
val
Phe
Ser
95

Ala

Gly

cat
H1s

aat
Asn

tca
Ser

gtt
val
270

gga
Gly

gta
val

gg9
Gly

act
Thr

gat
Asp
350

ctg
Leu

g99g
Gly

gaa
Glu

att
Ile

Ala
Lys
Asnh
Ala
Arg
80

Lys
Ser

Leu

675

723

771

819

867

915

963

1011

1059

1107

1155

1203

1251

1300

1360
1420
1480
1498



PhoenixTempl8436.tmp. txt
115 120 125
Glu Lys val Met Asp GIn Ala val Glu Lys Gly Leu Ile Phe Leu Asp
130 135 140
Gly Ser Gly Pro Thr Tyr Ala Thr Ala Thr Thr Phe Gln Glu Ser Ile
145 150 155 160
val Ala Ala Gly Ala Gly Leu Ala Leu val Asp Ser val val Ala Cys
165 170 175
Ser Lys Ile Lys Gly Asp Ala Pro Thr Gly Phe Ala Leu Ile Arg Pro
180 185 190
Pro Gly His His Ala val Pro GIn Gly Pro Met Gly Phe Cys Ile Phe
195 200 205
Gly Asn val Ala Ile Ala Ala Arg Tyr Ser Gln Arg Vval His Gly Leu
210 215 220
Lys Arg val Phe Ile Ile Asp Phe Asp val His His Gly Asn Gly Thr
225 230 235 240
Asn Asp Ala Phe Tyr Asp Asp Pro Asp val Phe Phe Leu Ser Phe His
245 250 255
GIn Asp Gly Ser Tyr Pro Gly Thr Gly Lys Phe Asp Glu val Gly Ser
260 265 270
Gly Asp Gly Glu Gly Thr Thr Leu Asn Leu Pro Leu Pro Gly Gly Ser
275 280 285
Gly Asp Thr Ala Ile Arg Thr val Phe Asp Glu val Ile val Pro Cys
290 295 300
Ala GIn Arg Phe Lys Pro Asp Ile Ile Leu val Ser Ala Gly Tyr Asp
305 310 315 320
Gly His val Leu Asp Pro Leu Ala Asn Leu Gln Tyr Thr Thr Gly Thr
325 330 335
Tyr Tyr Met Leu Ala Ser Ser Ile Lys Gln Leu Ala Lys Asp Leu Cys
340 345 350
Gly Gly Arg cys val Phe Phe Leu Glu Gly Gly Tyr Asn Leu Lys Ser
355 360 365
Leu Ser Tyr Ser val Ala Asp Thr Phe Arg Ala Leu Leu Gly Asp Arg
370 375 380
Ser Leu Ala Ser Glu Phe Asp Asn Pro Asn Ile Leu Tyr Glu Glu Pro
385 390 395 400
Ser Thr Lys val Lys GIn Ala ITe Gln Lys Ile Lys His Ile His Ser
405 410 415
Leu

<210> 53

<211> 2238

<212> DNA

<213> Triticum aestivum

<220>
<221> DS
<222> (77)..(1633)

<400> 53
ccgagatacc gaaacccaaa cacagaggcg cgcaaacacg cggaggagag aaggcgcctc 60
ctccccccac gecgeg atg gac atc tcg gcc ggc ggc ggc ggc aac tcg ctg 112
Met Asp Ile Ser Ala Gly Gly Gly Gly égn Ser Leu
1 5

CCC acc acc ggc gcg gac ggc tcg aag cgc cgc gtc tgc tac ttc tac 160
Pro Thr Thr Gly Ala Asp Gly Ser Lys Arg Arg val Cys Tyr Phe Tyr
15 20 25
gac gcg gag gtg ggc aac tac tac tac ggg cag ggc cac ccg atg aag 208
Asp Ala Glu val Gly Asn Tyr Tyr Tyr Gly GIn Gly His Pro Met Lys
30 35 40

cCg cac cgc atc cgc atg acc cac gcc ctg ctc gcc cac tac ggc ctc 256
Pro His Arg Ile Arg Met Thr His Ala Leu Leu Ala His Tyr Gly Leu

45 50 55 60

ctc gac gag atg cag gtg ctc aag ccg cac ccc gcc Cgc gac cgc gac 304
Leu Asp Glu Met Gln val Leu Lys Pro His Pro Ala Arg Asp Arg Asp

65 70 75
ctc tgc cgc ttc cac gcc gac gac tac gtc tcc ttc ctc cgc tcc gtc 352
Leu Cys Arg Phe His Ala Asp Asp Tyr val Ser Phe Leu Arg Ser Vval
80 85 90

Page 57



acc
Thr

gtc
val

acc
Thr
125
cac
His

tgc
Cys

ctc
Leu

att
Ile

gtg
val
205
gga
Gly

aat
Asn

ttc
Phe

gty
val

tgc
Cys
285

agg
Arg

ata
Ile

ggt
Gly

ttt
Phe

aaa
Lys
365
aat
Asn

cct
Pro

gat
Asp

cct
Pro

aag
Lys
445

ccg
Pro

g9c

110
tac
Tyr

gac
Asp

gag
Glu

gag
Glu

cac
His
190
atg
Met

gac
Asp

gtc
val

aag
Lys

gta
val
270
ttc
Phe

tcc
Ser

aga
Arg

cat
H1s

ggc

350
aac
Asn

ctt
Leu

cct
Pro

gaa
Glu

ctg
Leu
430
aga
Arg

gag
Glu
95

gag
Glu

gcc
Ala

atc
Ile

gcc
Ala

ctc
Leu
175
cat
His

act
Thr

att
Ile

ccg
Pro

ccyg
Pro
255
ctc
Leu

aac
Asn

ttc
Phe

aat
Asn

gag
Glu
335
cca
Pro

aca
Thr

aca
Thr

gag
Glu

agg
Arg
415
gag
Glu

gaa
Glu

acg
Thr

gac
Asp

ggc
Gly

gcc
Ala

tcc
ser
160
ctc
Leu

ggg
Gly

gtc
val

cgt
Arg

ttg
Leu
240
atc
Ile

cag
Gln

cta
Leu

aat
Asnh

gtt
val
320
cta
Leu

gat
Asp

cac
H1s

aaa
Lys

gcc
Ala
400
cat
His

gac
Asp

tct
Ser

cag
Gln

tgc
cys

ggc
Gly

atc
Ile
145
ggc
Gly

aaa
Lys

gac
Asp

tca
Ser

gac
Asp
225
gat
Asp

atg
Met

tgt
Cys

tcc
Ser

gtt
val
305
gca
Ala

act
Thr

tat
Tyr

cgg
Arg

ctc
Leu
385
gag
Glu

cat
His
tct
ser

gct
Ala

cag
Gln

CcccC
Pro

tcc
Ser
130
aac
Asn

ttc
Phe

tac
Tyr

ggc
Gly

ttc
Phe
210
gtt
val

gac
Asp

ggt
Gly

gga
Gly

att
Ile
290
ccyg
Pro

cga
Arg

gac
Asp

act
Thr

cat
His
370

cgg
Arg

caa
Gln

gct
Ala

gaa
Glu

gaa
Glu
450

gac
Asp

gtc
val
115
gtc
val

tgg
Trp

tgc
Cys

cac
H1s

gtg
val
195
cac
His

ggg
Gly

ggc
Gly

aaa
Lys

gca
Ala
275
aag
Lys

gtg
val

tgt
Cys

aag
Lys

ctt
Leu
355
ttg
Leu

cat
His

CCa
Pro

gac
Asp

agg
Arg
435
act
Thr

PhoenixTempl8436.tmp. txt

cag
Gln
100
ttc
Phe

999
Gly

gcc
Ala

tac
Tyr

cag
Gln
180
gag
Glu

aag
Lys

cac
H1s

atc
Ile

gtt
val
260
gat
Asp

ggg
Gly

ttg
Leu

tgg
Trp

atg
Met
340
cat
His

gat
Asp

gct
Ala

gag
Glu

tct
ser
420
aga
Arg

gag
Glu

atc
Ile

gac
Asp

ggc
Gly

ggc
Gly

gtc
val
165
cgt
Arg

gag
Glu

ttt
Phe

tcc
Ser

gac
Asp
245
atg
Met

tcc
Ser

cac
H1s

ctg
Leu

tgc
Cys
325
ccg
Pro

gtt
val

gaa
Glu

cct
Pro

caa
Gln
405
gat
Asp

acc
Thr

gty
val

cgc
Arg

ggc
Gly

gcc
Ala

ggc
Gly
150
aac
Asn

gtt
val

gcg
Ala

999
Gly

aag
Lys
230
gac
Asp

gag
Glu

tta
Leu

gca
Ala

ctt
Leu
310
tat
Tyr

cta
Leu

gca
Ala

ata
Ile

agt
ser
390
gat
Asp

gtg
val

agt
Ser

aca
Thr

Page 58

gcc
Ala

ctc
Leu

gtc
val
135
ctc
Leu

gac
Asp

ctyg
Leu

ttt
Phe

gat
Asp
215
ggg
Gly

gag
Glu

att
Ile

tcc
Ser

gag
Glu
295
ggt
Gly

gag
Glu

aat
Asn

ccCa
Pro

aga
Arg
375
gtg
val

gag
Glu

gaa
Glu

act
Thr

aca
Thr
455

ctc
Leu

tac
Tyr
120
aag
Lys

cac
H1s

atc
Ile

tat
Tyr

tac
Tyr
200
tat
Tyr

aag
Lys

agce
Ser

ttc
Phe

ggt
Gly
280
tgc
Cys

ggt
Gly

acg
Thr

gag
Glu

agt
ser
360
tca
Ser

cag
Gln

gat
Asp

atg
Met

cag
Gln
440
gat
Asp

aag
Lys
105
agc
ser

ctc
Leu

cac
H1s

gtc
val

gtc
val
185
acc
Thr

ttc
Phe

tat
Tyr

tat
Tyr

cgc
Arg
265
gac
Asp

gt
Va

ggt
Gly

gga
Gly

cat
His
345
aat
ASh

aga
Arg

ttt
Phe

caa
Gln

gat
Asp
425

ggt
Gly

cag
Gln

cgc
Arg

ttc
Phe

aac
Asnh

gcc
Ala

ctc
Leu
170
gat
Asp

acg
Thr

CCa
Pro

tat
Tyr

caa
Gln
250
ccc
Pro

agg
Arg

aga
Arg

ggt
Gly

gtt
val
330
tat
Tyr

atg
Met

ctt
Leu

caa
Gln

gag
Glu
410
gat
Asp

gcg
Ala

gat
Asp

ttc
Phe

tgc
cys

cac
H1s

aag
Lys
155
gcc
Ala

atc
Ile

gac
Asp

gg9
Gly

tcc
Ser
235
tcg
Ser

ggc
Gly

ttg
Leu

ttc
Phe

tat
Tyr
315
gca
Ala

gag
Glu

gag
Glu

ctc
Leu

gag
Glu
395
aat
Ash

gcc
Ala

aga
Arg

ggt
Gly

aac
Asn

caa
Gln

ggc
Gly
140
aag
Lys

atc
Ile

gat
Asp

agg
Arg

aca
Thr
220
ctg
Leu

ttg
Leu

gcg
Ala

ggc
Gly

atg
Met
300
acc
Thr

ctt
Leu

tat
Tyr

aac
Asn

gaa
Glu
380
cga
Arg

cct
Pro

aag
Lys

gtt
val

aac
Asn
460

400

448

496

544

592

640

688

736

784

832

880

928

976

1024

1072

1120

1168

1216

1264

1312

1360

1408

1456



gta
val

gct
Ala

gga
Gly

gtt
val

tcc
Ser

ggt
Gly

ata
Ile

gac
Asp

gg99
Gly
495
gaa
Glu

tta
Leu

cag
Gln
510
gcaactgatg
ctgtagcata
tccgtgtgec
gatagttgat
ccaagttagt
tgacttagca
cgcataaggg
aagtctgttc
tttattgagt
attgtaatgt

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

<400> 54
Met Asp Ile
1

Ala Asp

54
519
PRT

Gly

Gly Asn Tyr
35
Met Thr
50

val

Arg

Gln
65
His

Leu

Ala Asp

Gln Gln Asp
val
115

val

Cys Pro

Gly ser
130
Ile Asn
145

Gly

Trp

Phe Cys

Lys Tyr His
val
195

His

Asp Gly
Phe
210
val

Ser

Asp
225
Asp

Gly

Asp Gly

Met Gly Lys
Ala
275

Lys

Cys Gly
Ile
290
Pro

Ser

val val

tca
Ser

gaa
Glu
465
aaa
Lys

tca
Ser
480
cca
Pro

gct
Ala

caa
Gln

caa
Gln

catctgtgca
gttcaaacaa
ttgagagcag
tcgttaatgc
aatgcaatac
gtgtatagct
tcttcttatg
cattgaagaa
catcattgtt
tcaaacttga

icum

Ala
5
Lys

Ser

Ser
20
Tyr Tyr

His Ala

Lys Pro

Asp Tyr
85

Gln Ile
100
Phe Asp

Gly Gly

Ala Gly

caa
Gln

caa
Gln

gtt
val

gca
Ala

Gly Gly
Arg
Gly
Leu
His
70
val
Arg
Gly
Ala

Gly

PhoenixTempl8436.tmp. txt

gta
val

agg
Arg

cct
Pro

aac
Asn

gtc
val

agg
Arg
500
cat
His

ttg
Leu
515
gcccattgac
tctactgcac
ttgaagcttt
catttttagc
attccaatca
aggcgaaggc
gtctgttagg
aagttggatt
cttgtaacat
gaagactaaa

aestivum

Gly

Arg val

Gln Gly

Leu Ala
55
Pro Ala

Ser Phe

Ala Leu

Leu Tyr
120
val Lys
135

Leu His

150

val
165
Arg

Tyr

Gln
180
Glu Glu

Lys Phe

His Ser

Asn
val
Ala
Gly

Lys

Asp Ile

Leu Tyr

Phe Tyr
200
Asp Tyr
215

Gly Lys

230

Ile Asp
245
val Met
260
Asp Ser

Gly His

Leu Leu

Asp
Glu
Leu
Ala

Leu

Glu Ser

Ile Phe

Ser Gly
280
Glu Cys
295

Gly Gly

cca
Pro
470
att
Ile

ggc
Gly

gaa
Glu

cct
Pro
485
gct
Ala

gat
Asp

cca
Pro

gaa
Glu

cag
Gln

aaa
Lys

CcCa
Pro

tccattggac
caacaagtta
gtgcactata
actaatttaa
aatgcttccg
ttccttttgg
aagaatgccg
cgtaatgtat
tctagttggg
aaaaaaaaaa

Asn Ser
10

Tyr

Gly

Cys Phe

25
H1Ss Pro Met

His Tyr Gly

Arg Asp Arg

75

Leu Arg Ser

90
Arg

Lys Phe

105

Ser Phe Cys

Leu Ash His

His Ala Lys
155

val Leu Ala

170
val Asp Ile
185
Thr

Thr Asp

Phe Pro Gly
Ser
235

Ser

Tyr Tyr
Gln
250
Pro

Tyr

Arg Gly

265

Asp Arg Leu

val Arg Phe

Gly Gly Tyr

Page 59

cct
Pro

gct
Ala

gtg
val

agt
Ser

gca
Ala

ccg
Pro
490
tca
Ser

gag
Glu

agg
Arg
505
tgatcatcca

gagccaggac
gctaccagaa
ttcgtgactt
gtctggggcc
gggagatgac
ttggagctgt
cttactgcgt
tcccattgat
gaaataattg
aaaaa

Leu Pro Thr
Ala
30

His

Tyr Asp

Pro
45
Leu

Lys

Leu
60
Asp

Asp

Leu Cys

val Thr Pro

Asn val Gly
110
Thr Tyr
125

His

Gln

Gly
140
Lys

Asp

Cys Glu

Ile Leu Glu
His
190
Met

Asp Ile
val
205
Gly

Arg

Thr
220
Leu

Asp

Asn val

Leu Phe Lys
val
270

Phe

Ala val

Gly Cys
285
Met Arg
300

Thr

Ser

ITe Arg

gat
Asp
475
atg
Met

gga
Gly

gcc
Ala

aac
Asnh

aaa
Lys

ccttaacgta

agtctgtaag
tccaagatgg
tgacacaaat
tgtagagcaa
ctggtgtatg
tttttctcat
tttcggtgtc
ggattgtctc
tggcctttgt

Thr
15
Glu

Gly
val
Arg Ile
Glu Met
Phe

80
Thr

Arg

Glu
95
Glu Asp

Ala Gly

Ile Ala

Ala Ser
160
Leu Leu
175
His Gly

Thr val

ITe Arg
Leu
240
Ile

Pro

Pro
255
Leu Gln

Ash Leu

Phe Asn

Asn val

1504

1552

1600

1653

1713
1773
1833
1893
1953
2013
2073
2133
2193
2238



PhoenixTempl8436.tmp. txt
305 310 315 320
Ala Arg Cys Trp Cys Tyr Glu Thr Gly val Ala Leu Gly His Glu Leu
325 330 335
Thr Asp Lys Met Pro Leu Asn Glu His Tyr Glu Tyr Phe Gly Pro Asp
340 345 350
Tyr Thr Leu His val Ala Pro Ser Asn Met Glu Asn Lys Asn Thr His
355 360 365
Arg His Leu Asp Glu Ile Arg Ser Arg Leu Leu Glu Asn Leu Thr Lys
370 375 380
Leu Arg His Ala Pro Ser val Gln Phe Gln Glu Arg Pro Pro Glu Ala
385 390 395 400
Glu Gln Pro Glu Gln Asp Glu Asp Gln Glu Asn Pro Asp Glu Arg His
405 410 415
His Ala Asp Ser Asp val Glu Met Asp Asp Ala Lys Pro Leu Glu Asp
420 425 430
ser Glu Arg Arg Thr Ser Thr GIn Gly Ala Arg val Lys Arg Glu Ser
435 440 445
Ala Glu Thr Glu val Thr Thr Asp GIn Asp Gly Asn Gly val Ala Ser
450 455 460
Glu Gln val Arg Gly Pro Glu Pro val Ala Asp Gly val Gly Ser Ser
465 470 475 480
Lys GIn Asn Pro Pro Ile Asp Ala Ser Pro Met Ala ITe Asp Gly Pro
485 490 495
Ala val val Arg Ala Glu Pro Glu Arg Ser Asn Lys Leu GIn Glu Gln
500 505 510
Gln Ala Leu His GIn Lys Pro
515

<210> 55

<211> 2497

<212> DNA

<213> Physcomitrella patens

<220>

<221> (DS

<222> (143)..(2236)

<400> 55

gcgttaacga gctagtatct gttcctccat aacagaatgg gtaaaacaag gtgacgtgtc 60

atgcagggac tctccttgcg tcgaagtctc acaagcaagt cacgctgaat tatttgaatt 120

tgatacaaca ggcgtaaata ag atg aaa aac gat gag gcc cat agc cac gat 172
Met Lys Asn Asp Glu Ala His Ser His Asp
1 5 10

aac cac ata tcc ggc ggt atg aag gct gcc gaa gca ttt gtg gaa ggt 220
Asn His Ile Ser Gly Gly Met Lys Ala Ala Glu Ala Phe val Glu Gly
15 20 25
gca tac gag ggt gac gag gag gaa gag ttt gag aaa gac cga aat tct 268
Ala Tyr Glu Gly Asp Glu Glu Glu Glu Phe Glu Lys Asp Arg Ash Ser
30 35 40
cgc agt atc cgg act ggg cgt cat tcc gag gga tca cgt agt ggt cag 316
Arg Ser Ile Arg Thr Gly Arg His Ser Glu Gly Ser Arg Ser Gly Gln
45 50 55
ctt ttt cca gat gaa cgg cac tca ggg tct agt gcg ggc gat gca tct 364
Leu Phe Pro Asp Glu Arg His Ser Gly Ser Ser Ala Gly Asp Ala Ser
60 65 70

gct aca tat tat gag ctc cac tcc aac atg gct tgc aag tct ggc aca 412
Ala Thr Tyr Tyr Glu Leu His Ser Asn Met Ala Cys Lys Ser Gly Thr

75 80 85 90

gca gca ggg cat atc ttt gat gag gaa ggt gtt gga gat tac gcc agt 460

Page 60



Ala

gat
Asp

gac
Asp

ctc
Leu

tct
Ser
155

tct
Ser

att
Ile

caa
Gln

gat
Asp

tat
Tyr
235
ttc
Phe

tca
Ser

aat
Asn

aat
Asn
315

ttc
Phe

cct
Pro

cag
Gln

Ala

CCa
Pro

ttg
Leu

aag
Lys
140

cag
Gln

caa
Gln

cac
H1s

aga
Arg

gtc
val
220

CcccC
Pro

tta
Leu

cat
His

cac
H1s

gac
Asp
300

ttg
Leu

tta
Leu

tca
Ser

atg
Met

Gly

ggt
Gly

gag
Glu
125

aag
Lys

caa
Gln

gga
Gly

ttg
Leu

gat
Asp
205

gat
Asp

agg
Arg

caa
Gln

aat
Asn

ttt
Phe
285

cac
H1s

tca
Ser

gca
Ala

gca
Ala

Ca_.t
H1s

His

gtt
val
110

gat
Asp

gcc
Ala

ctt
Leu

agc
Ser

cca
Pro
190

gcc
Ala

tac
Tyr

agt
Ser

aaa
Lys

tcg
Ser
270

caa
Gln

act
Thr

agg
Arg

gat
Asp

ccg
Pro
350

cta
Leu

Ile
95

tac
Tyr

gat
Asp

cgt
Arg

aca
Thr

cca
Pro
175

aaa
Lys

aaa
Lys

tgc
Cys

gat
Asp

gat
Asp
255

gct
Ala

gat
Asp

aag
Lys

gtt
val

gaa
Glu
335

gcc
Ala

gat
Asp

Phe

cat
H1s

caa
Gln

agt
sSer

ggt
Gly
160

tca
Ser

ggt

gat
Asp

aat
Asn

gtt
val
240

gac
Asp

gga

ttg
Leu

caa
Gln

gag
Glu
320

gaa
Glu

gct
Ala

gga

Asp

gat
Asp

ctc
Leu

gaa
Glu
145

caa
Gln

tat
Tyr

cta
Leu

ctt
Leu

ggt
225

cat
His

att
Ile

gtt
val

aac
Ash

gac
Asp
305

gag
Glu

gtt
val

tcc
Ser

atc
Ile

PhoenixTempl8436.tmp. txt
Glu Glu Gly

gac
Asp

tgc
Cys
130

gga
Gly

tca
Ser

caa
Gln

gtt
val

ttc
Phe
210

tcc
Ser

aac
Asn

gcg
Ala

gat
Asp

ttg
Leu
290

gcg
Ala

tgg
Trp

gag
Glu

ttt
Phe

gct
Ala

tcc
Ser
115

CZ.it
H1s

&y

act
Thr

ggt
Gly

gaa
Glu
195

ttg
Leu

tca
Ser

CcccC
Pro

gaa
Glu

gga
Gly
275

gat
Asp

aga
Arg

att
Ile

CCC
Pro

ttc
Phe
355

ctt
Leu

100

tgt
Cys

ggt
Gly

ctg
Leu

gaa
Glu

atc
Ile
180

ggt
Gly

aat
Asn

agg
Arg

gag
Glu

ttt
Phe
260

gtc
val

tta
Leu

gcg
Ala

agg
Arg

aca
Thr
340

cgg
Arg

gtg
val

Page 61

val

ctg
Leu

gaa
Glu

tac
Tyr

caa
Gln
165

agc
ser

CcCccC
Pro

gag
Glu

ttg
Leu

agc
ser
245

gat
Asp

cct
Pro

gtt
val

tct
ser

agt
Ser
325

gct
Ala

gct
Ala

gac
Asp

Gly

aac
Asn

gat
Asp

gaa
Glu
150

gat
Asp

aga
Arg

cac
H1s

agg
Arg

gaa
Glu
230

ata
Ile

gct
Ala

gat
Asp

gct
Ala

gag
Glu
310

ata
Ile

tac
Tyr

aga
Arg

cgt
Arg

Asp

CCa
Pro

gca
Ala
135

ctg
Leu

ttg
Leu

cag
Gln

tca
Ser

tct
Ser
215

ttt
Phe

cgt
Arg

gac
Asp

ggt

999
Gly
295

cta
Leu

gaa
Glu

tca
Ser

gct
Ala

aga
Arg

Tyr

ttg
Leu
120

gat
Asp

Ty

gca
Ala

gac
Asp

gaa
Glu
200

tct
Ser

gac
Asp

agt
Ser

aat
Asnh

tgc
Cys
280

cac
Hi1s

gac
Asp

cca
Pro

gat
Asp

cga
Arg
360

aac
Asnh

Ala
105

gaa
Glu

cac
H1s

ctt
Leu

C@t
H1s

tcc
Ser
185

att
Ile

gac
Asp

gca
Ala

Gly

gtt
val
265

ata
Ile

gat
Asp

cgg
Arg

act
Thr

aca
Thr
345

cct
Pro

Cfflt
H1s

Ser

aaa
Lys

ttc
Phe

ata
Ile

cat
His
170

tcc
Ser

gat
Asp

aaa
Lys

tat
Tyr

tct
Ser
250

aag
Lys

tct
ser

gag
Glu

cct
Pro

ccc
Pro
330

gag
Glu

gat
Asp

cag
Gln

508

556

604

652

700

748

796

844

892

940

988

1036

1084

1132

1180

1228

1276



cgg
Arg
395

tta
Leu

aac
Asnh

aag
Lys

gaa
Glu

aat
Asn
475

agg
Arg

CE.l't
H1s

gcc
Ala

cag
Gln

gag
Glu
555

ctt
Leu

gat
Asp

caa
Gln

gcg
Ala

act
Thr
635

gag
Glu
380

tct
ser

aag
Lys

ctc
Leu

agce
ser

999
Gly
460

cga
Arg

gaa
Glu

cga
Arg

tca
Ser

gca
Ala
540

CcCa
Pro

aac
Asn

agc
ser

cga
Arg

cct
Pro
620

Gly

365

caa
Gln

gtg

tta
Leu

tct
ser

tta
Leu
445

ctc
Leu

att
Ile

atc
Ile

cta
Leu

gct
Ala
525

atc
Ile

tta
Leu

aaa
Lys

gtg
val
gga
605

gcc
Ala

gag
Glu

ctg
Leu

aat
Ash

cct
Pro

gcc
Ala
430

cat
H1s

cgt
Arg

att
Ile

tat
Tyr

ctg
Leu
510

aaa
Lys

aac
Ash

cgg
Arg

caa
Gln

gcc
Ala
590

aag
Lys

Cca
Pro

aag
Lys

ata
Ile

CcCa
Pro

cca
Pro
415

aac
Asn

aca
Thr

gaa
Glu

cga
Arg

ttg
Leu
495

aaa
Lys

tct
Ser

ctt
Leu

aaa
Lys

gct
Ala
575

aga
Arg

acc
Thr

tcc
Ser

tct
ser

gat
Asp

ctt
Leu
400

Cccc
Pro

gct
Ala

ttg
Leu

ctc
Leu

att
Ile
480

gct
Ala

ctt
Leu

att
Ile

ttg
Leu

ttg
Leu
560

acg
Thr

gct
Ala

tct
Ser

act
Thr

gca
Ala
640

gct
Ala
385

tgt
Cys

ctt
Leu

atc
Ile

gat
Asp

tct
Ser
465

gga
Gly

ggt

agc
ser

gg9
Gly

gga
Gly
545

atc
Ile

aag
Lys

gct
Ala

tca
Ser

gct
Ala
625

gca
Ala

PhoenixTempl8436.tmp. txt

370

gac
Asp

aca
Thr

ggc
Gly

gta
val

ttg
Leu
450

cga
Arg

cat
His

aac
Asn

ttc
Phe

cag
Gln
530

aat
Asn

gtt
val

gcc
Ala

ttg
Leu

caa
Gln
610

tcc
Ser

ggt
Gly

agt
Ser

gtg
val

gcg
Ala

cgc
Arg
435

tca
Ser

ctc
Leu

ggt
Gly

aag
Lys

att
Ile
515

cta
Leu

Ccca
Pro

Gly

gta
val

gca
Ala
595

agce
Ser

agce
Ser

cgt
Arg

gaa
Glu

gct
Ala

cac
H1s
420

atg
Met

cga
Arg

cgt
Arg

ttg
Leu

att
Ile
500

gat
Asp

gcc
Ala

tta
Leu

ctt
Leu

tct
Ser
580

aat
Asn

aaa
Lys

CcccC
Pro

atg
Met

cat
His
405

aat
Asn

tta
Leu

aat
Asn

gtg
val

gcg
Ala
485

agc
Ser

ttg
Leu

gcc
Ala

cac
H1s

act
Thr
565

gca
Ala

cct
Pro

tcc
Ser

cgt
Arg

gca
Ala
390

ttc
Phe

aat
Asn

CcCcC
Pro

aag
Lys

ctg
Leu
470

aac
Asn

gag
Glu

agt
ser

aac
Ash

agc
ser
550

ccg
Pro

cga
Arg

agt
Ser

ctt
Leu

cac
H1s
630

acc aat gca

Thr

Page 62

Asn
645

Ala

375

agc
ser

tcg
Ser

ttg
Leu

999
Gly

ata
Ile
455

aac
Asn

tgt
Cys

att
Ile

ttc
Phe

tac
Tyr
535

aac
Asn

cat
His

gat
Asp

cac
His

cgg
Arg
615

cgg
Arg

ctyg
Leu

ttt
Phe

gga
Gly

aaa
Lys

tgt
Cys
440

gtt
val

cta
Leu

act
Thr

gag
Glu

aac
Asn
520

aat
Asn

ctt
Leu

gta
val

gct
Ala

cac
His
600
cga
Arg

gac
Asp

aag
Lys

att
Ile

gtg

act
Thr
425

ctt
Leu

gtg
val

tca
Ser

tct
Ser

gga
Gly
505

aaa
Lys

tcc
Ser

ggt
Gly

gtg
val

tca
Ser
585

act
Thr

agc
ser

aaa
Lys

agt
Ser

gct
Ala

gga
Gly
410

ctc
Leu

cCa
Pro

ata
Ile

Ca_.t
H1s

ttg
Leu
490

cta
Leu

atc
Ile

ctc
Leu

gag
Glu

tac
Tyr
570

gtg

cac
His

ggt
Gly

cgg
Arg

aga
Arg
650

1324

1372

1420

1468

1516

1564

1612

1660

1708

1756

1804

1852

1900

1948

1996

2044

2092



tct
ser

acg
Thr

CcccC
Pro

C@t
H1s

gtt
val

ggc
Gly

cct
Pro
685

CcCa
Pro

atg
Met
taattgacct
tggcaagttt
ggtcatttct
ataatgaata
ttctctggca
<210>
<211>
<212>
<213>

<400>

56
698
PRT

56

Met Lys Asn Asp Glu Ala His
1 5

Met Lys Ala

Glu
35

Glu Glu

His Ser

50

Arg

His Ser

65

Gly

His Ser Asn

Asp Glu Glu

Ser
115

Asp Asp

Leu His

130

Glu
145

Gly Gly

ccC
Pr

gag
Glu

ctg
Leu
655

tct
Ser
670

gt
Va

999
Gly

Cca
Pro

CCa
Pro

gt
va
gacgtttgca
gtccgtttgg
gtttcagtgt
ccctgtgggc
tgagttaacg

Ala Glu Al

20

Phe Glu

Ly

Glu Gly Se

Al
70

Ser Ser

Ala
85

Met Cy

Gly val Gl

Cys Leu As

Gly Glu As

Gl
15

Leu Tyr

PhoenixTempl8436.tmp. txt

t cct
o Pro

cga
Arg

c act
1 Thr

aag
Lys

aat
Asn
690

c cag
T Gln
atattgttgc
tttggtgttc
acggtatgct
attttcattt

C

Physcomitrella patens

Ser

a Phe val

s Asp Arg

40

r Arg Ser

55

a Gly Asp

s Lys Ser
y Asp Tyr

Leu
120

n Pro

p Ala
135

Asp

u Leu
0

Gly

cat
H1s

cga tat
Arg Tyr
660

cct
Pro

cac
H1s

gat
Asp
675

ttt
Phe

atc
Ile

aga
Arg
agtcggagac
acaatatctg
agtgctctaa
taatattgct

His Asp Asn

10

Glu Ala

25

Gly

Asn Ser Arg

Gly GIn Leu

Ala
75

Ala Ser

Thr Ala

90

Gly

Ala
105

ser Asp

Glu Lys Asp

His Phe Leu

Ile Ser
155

Leu

Page 63

tct cac
Ser His

agc
Ser

cgg ctt
Arg Leu
665

ctt
Leu

C@t
H1s

cgt tta
Arg Leu

gcc
Ala
680

aag gtt
Lys val

gcc gag
Ala Glu
695

gaa
Glu
aagactagag ggaggaagtt
cagagttgtg ttagcaacct
aagtttgata tgttcatgcc

gcctcaatta attgatgaga

His Ile Ser Gly

15

Gly

Tyr Glu Gly Glu

30

Asp

Ile Thr

45

Ser Arg Gly

Phe Glu

60

Pro Asp Arg

Thr Glu Leu

80

Tyr Tyr

Ile Phe

95

Ala Gly His

val
110

Pro Gly Tyr

Glu Gln

125

Leu Asp Asp

Lys Lys Ala Arg Ser

Gln GIn Leu Thr Gly

2140

2188

2236

2296
2356
2416
2476
2497



Gln

Tyr

Leu

Leu

Gly

His

Ile

val

Asnh

305

Glu

val

Ser

Ile

Ala

385

Cys

Leu

ser

Gln

val

Phe

210

ser

Asnh

Ala

Asp

Leu

290

Ala

Trp

Glu

Phe

Ala

370

Asp

Thr

Gly

Thr

Gly

Glu

195

Leu

Ser

Pro

Glu

Gly

Asp

Arg

Ile

Pro

Phe

355

Leu

Ser

val

Ala

Glu

Ile

180

Gly

Ash

Arg

Glu

Phe

260

val

Leu

Ala

Arg

Thr

340

Arg

val

Glu

Ala

His
420

Gln

165

Ser

Pro

Glu

Leu

Ser

245

Asp

Pro

val

Ser

Ser

325

Ala

Ala

Asp

Met

His

405

Asn

Asp

Arg

His

Arg

Glu

230

Ile

Ala

Asp

Ala

Glu

310

Ile

Tyr

Arg

Arg

Ala

390

Phe

Asn

Leu

Gln

Ser

Ser

215

Phe

Arg

Asp

Gly

Gly

Leu

Glu

Ser

Ala

Arg

Ser

Ser

Leu

PhoenixTempl8436.tmp. txt

Ala His His Ser Gln Gly Ser
170

Asp

Glu

200

Ser

Asp

Ser

Asn

Cys

280

His

Asp

Pro

Asp

Phe

Gly

Lys

Ser

185

Ile

Asp

Ala

Gly

val

265

Ile

Asp

Arg

Thr

Thr

345

Pro

His

Ile

val

Thr
425

Ser

Asp

Lys

Tyr

Ser

250

Lys

ser

Glu

Pro

Pro

330

Glu

Asp

Gln

Ala

Gly

410

Leu

Page 64

Ile

Gln

Asp

TYyr

235

Phe

Ser

Gly

Asn

Asn

315

Phe

Pro

Gln

Gly

Arg

Leu

Asn

His

Arg

val

220

Pro

Leu

His

His

Asp

300

Leu

Leu

Ser

Met

Glu

380

ser

Lys

Leu

Leu

Asp

Asp

Arg

Gln

Asn

Phe

285

His

Ser

Ala

Ala

His

365

Gln

val

Leu

Ser

Pro

190

Ala

Tyr

Ser

Lys

Ser

270

Gln

Thr

Arg

Asp

Pro

350

Leu

Leu

Asnh

Pro

Ala
430

Pro

175

Lys

Lys

Cys

Asp

Asp

Ala

Asp

Lys

val

Glu

335

Ala

Asp

Ile

Pro

Pro

415

Asnh

ser

Gly

Asp

Asn

val

240

Asp

Gly

Leu

Gln

Glu

320

Glu

Ala

Gly

Asp

Leu

400

Pro

Ala



Ile

Asp

Ser

465

Gly

Gly

Ser

Gly

Gly

Ile

Lys

Ala

Ser

Ala

625

Ala

Pro

Thr

Gln

val

Leu

450

Arg

His

Asnh

Phe

Gln

530

Asn

val

Ala

Leu

Gln

610

Ser

Gly

Arg

Lys

Asn
690

Arg

Ser

Leu

Gly

Lys

Ile

515

Leu

Pro

Gly

val

Ala

595

Ser

Ser

Arg

His

Asp

Phe

Met

Arg

Arg

Leu

Ile

500

Asp

Ala

Leu

Leu

Ser

580

Ash

Lys

Pro

Thr

Arg

660

His

Ile

Leu

Asnh

val

Ala

485

Ser

Leu

Ala

His

Thr

565

Ala

Pro

Ser

Arg

Asn

645

Tyr

Pro

Arg

Pro

Lys

Leu

470

Asn

Glu

Ser

Asn

Ser

550

Pro

Arg

Ser

Leu

His

630

Ala

Ser

Arg

Ala

Gly

Ile

455

Ash

Cys

Ile

Phe

Tyr

535

Asn

His

Asp

His

Arg

Arg

Leu

His

Leu

Glu
695

PhoenixTempl8436.tmp. txt

Cys Leu Pro Lys Ser

440

val

Leu

Thr

Glu

Asn

520

Asn

Leu

val

Ala

His

600

Arg

Asp

Lys

Ser

Ala

680

Glu

val

Ser

Ser

Gly

Lys

Ser

Gly

val

Ser

585

Thr

Ser

Lys

Ser

Arg

His

Lys

Ile

His

Leu

490

Leu

Ile

Leu

Glu

Tyr

570

val

His

Gly

Arg

Arg

650

Leu

Leu

val

Page 65

Glu

Asn

475

Arg

His

Ala

Gln

Glu

555

Leu

Asp

Gln

Ala

Thr

635

Thr

val

Pro

Gly

460

Arg

Glu

Arg

Ser

Ala

540

Pro

Ash

Ser

Arg

Pro

620

Gly

Pro

His

Met

Leu

445

Leu

Ile

Ile

Leu

Ala

Ile

Leu

Lys

val

Gly

Ala

Glu

Ser

Gly

Pro
685

His

Arg

Ile

Tyr

Leu

510

Lys

Asnh

Arg

Gln

Ala

590

Lys

Pro

Lys

Glu

Ser

670

Pro

Thr

Glu

Arg

Leu

495

Lys

Ser

Leu

Lys

Ala

575

Arg

Thr

Ser

Ser

Leu

655

Gly

Pro

Leu

Leu

Ile

480

Ala

Leu

Ile

Leu

Leu

560

Thr

Ala

Ser

Thr

Ala

640

Pro

val

val



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

<220>
<221>
<222>

<400>
atg aaa aac

Met
1

atg
Met

gag
Glu

cgt
Arg

cac
H1s
65

cac
Hi1s

gat
Asp

gat
Asp

ctc
Leu

gaa
Glu
145

caa
Gln

tat
Tyr

cta
Leu

ctt
Leu

Lys

aag
Lys

gaa
Glu

cat
H1s
50

tca
Ser

tcc
Ser

gag
Glu

gac
Asp

tgc
Cys
130

gga
Gly

tca
sSer

caa
Gln

gtt
val

ttc
Phe
210

tcc
ser

57
1998
DNA

Physcomitrella patens

CDS
..

57
Asn

gct
Ala

gag
Glu
35

tcc
Ser

gg99
Gly

aac
Asn

gaa
Glu

tcc
Ser
115

cat
H1s

ggt

act
Thr

ggt
Gly

gaa
Glu
195

ttg
Leu

tca
Ser

(1998)

gat
Asp

gcc
Ala
20

ttt
Phe

gag
Glu

tct
Ser

atg
Met

ggt
Gly
100

tgt
Cys

ggt
Gly

ctg
Leu

gaa
Glu

atc
Ile
180

ggt
Gly

aat
Asn

agg
Arg

gag
Glu

gaa
Glu

gag
Glu

gga
Gly

agt
Ser

gct
Ala
85

gtt
val

ctyg
Leu

gaa
Glu

tac
Tyr

caa
Gln
165

agc
Ser

CcCcC
Pro

gag
Glu

ttg
Leu

gcc
Ala

gca
Ala

aaa
Lys

tca
Ser

gcg
Ala
70

tgc
Cys

Gly

aac
Asn

gat
Asp

gaa
Glu
150

gat
Asp

aga
Arg

cac
H1s

agg
Arg

gaa
Glu

cat
H1s

ttt
Phe

gac
Asp

cgt
Arg
55

ggc
Gly

aag
Lys

gat
Asp

CcCa
Pro

gca
Ala
135

ctg
Leu

ttg
Leu

cag
Gln

tca
Ser

tct
Ser
215

ttt
Phe

PhoenixTempl8436.tmp. txt

agc
ser

gtg
val

cga
Arg
40

agt
Ser

gat
Asp

tct
ser

tac
Tyr

ttg
Leu
120

gat
Asp

999
Gly

gca
Ala

gac
Asp

gaa
Glu
200

tct
Ser

gac
Asp

cac
H1s

gaa
Glu
25

aat
Asn

ggt
Gly

gca
Ala

ggc
Gly

gcc
Ala
105

gaa
Glu

cac
H1s

ctt
Leu

cat
His

tcc
Ser
185

att
Ile

gac
Asp

gca
Ala

gat
Asp
10

ggt
Gly

tct
Ser

cag
Gln

tct
Ser

aca
Thr
90

agt
Ser

aaa
Lys

ttc
Phe

ata
Ile

cat
His
170

tcc
Ser

gat
Asp

aaa
Lys

tat
Tyr

Page 66

aac
Asn

gca
Ala

cgc
Arg

ctt
Leu

gct
Ala
75

gca
Ala

gat
Asp

gac
Asp

ctc
Leu

tct
Ser
155

tct
ser

att
Ile

caa
Gln

gat
Asp

tat
Tyr

cac
H1s

tac
Tyr

agt
ser

ttt
Phe
60

aca
Thr

gca
Ala

CCa
Pro

ttg
Leu

aag
Lys
140

cag
Gln

caa
Gln

cac
H1s

aga
Arg

gtc
val
220

CCC
Pro

ata
Ile

gag
Glu

atc
Ile
45

CCa
Pro

tat
Tyr

gdgg
Gly

ggt
Gly

gag
Glu
125

aag
Lys

caa
Gln

Gly

ttg
Leu

gat
Asp
205

gat
Asp

agg
Arg

tcc
Ser

ggt
Gly
30

cgg
Arg

gat
Asp

tat
Tyr

CE?.t
Hi1s

gtt
val
110

gat
Asp

gcc
Ala

ctt
Leu

agc
Ser

cca
Pro
190

gcc
Ala

tac
Tyr

agt
Ser

ggc
15

gac
Asp

act
Thr

gaa
Glu

gag
Glu

atc
Ile
95

tac
Tyr

gat
Asp

cgt
Arg

aca
Thr

cca
Pro
175

aaa
Lys

aaa
Lys

tgc
Cys

gat
Asp

ggt
Gly

gag
Glu

ggg
Gly

cgg
Arg

ctc
Leu
80

ttt
Phe

cat
H1s

caa
Gln

agt
ser

ggt
Gly
160

tca
Ser

ggt
Gly

gat
Asp

aat
Asn

gtt
val

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720



225
cat
H1s

att
Ile

gtt
val

aac
Asnh

gac
Asp
305

gag
Glu

gtt
val

tcc
Ser

atc
Ile

gct
Ala
385

tgt
Cys

ctt
Leu

atc
Ile

gat
Asp

tct
Ser
465

gga
Gly

aac
Asn

gcg
Ala

gat
Asp

ttg
Leu
290

gcg
Ala

tgg
Trp

gag
Glu

ttt
Phe

gct
Ala
370

gac
Asp

aca
Thr

Gly

gta
val

ttg
Leu
450

cga
Arg

cat
H1s

aac
Asnh

CcccC
Pro

gaa
Glu

gga
275

gat
Asp

aga
Arg

att
Ile

CcccC
Pro

ttc
Phe
355

ctt
Leu

agt
Ser

gtg
val

gcg
Ala

cgc
Arg
435

tca
ser

ctc
Leu

ggt
Gly

aag
Lys

gag
Glu

ttt
Phe
260

gtc
val

tta
Leu

gcg
Ala

agg
Arg

aca
Thr
340

cgg
Arg

gtg
val

gaa
Glu

gct
Ala

cac
His
420

atg
Met

cga
Arg

cgt
Arg

ttg
Leu

att
Ile
500

agce
ser
245

gat
Asp

cct
Pro

gtt
val

tct
ser

agt
Ser
325

gct
Ala

gct
Ala

gac
Asp

atg
Met

cat
H1s
405
aat
Asn

tta
Leu

aat
Asn

gtg

gcg
Ala
485

agc
Ser

230

ata
Ile

gct
Ala

gat
Asp

gct
Ala

gag
Glu
310

ata
Ile

tac
Tyr

aga
Arg

cgt
Arg

gca
Ala
390

ttc
Phe

aat
Asn

CCC
Pro

aag
Lys

ctg
Leu
470

aac
Asn

gag
Glu

cgt
Arg

gac
Asp

ggt
Gly

999
295

cta
Leu

gaa
Glu

tca
Ser

gct
Ala

aga
Arg
375

agc
Ser

tcg
Ser

ttg
Leu

ggg
Gly

ata
Ile
455

aac
Ash

tgt
cys

att
Ile

PhoenixTempl8436.tmp. txt

agt
ser

aat
Asn

tgc
Cys
280

cac
H1s

gac
Asp

cCa
Pro

gat
Asp

cga
Arg
360

aac
Asn

ttt
Phe

gga

aaa
Lys

tgt
cys
440

gtt
val

cta
Leu

act
Thr

gag
Glu

gga
Gly

gtt
val
265

ata
Ile

gat
Asp

cgg
Arg

act
Thr

aca
Thr
345

cct
Pro

CE.lt
H1s

att
Ile

val

act
Thr
425

ctt
Leu

gtg
val

tca
Ser

tct
Ser

gga
Gly
505

tct
Ser
250

aag
Lys

tct
Ser

gag
Glu

cct
Pro

ccc
Pro
330

gag
Glu

gat
Asp

cag
Gln

gct
Ala

gga
Gly
410

ctc
Leu

CcCa
Pro

ata
Ile

CEilt
H1s

ttg
Leu
490

235

ttc
Phe

tca
Ser

ggt
Gly

aat
Asn

aat
Asn
315

ttc
Phe

cct
Pro

cag
Gln

gga
Gly

cgg
Arg
395

tta
Leu

aac
Asn

aag
Lys

gaa
Glu

aat
Asn
475

agg
Arg

tta
Leu

CE_lt
H1s

cac
H1s

gac
Asp
300

ttg
Leu

tta
Leu

tca
Ser

atg
Met

gag
Glu
380

tct
Ser

aag
Lys

ctc
Leu

agc
ser

gg9
Gly
460

cga
Arg

gaa
Glu

cta cat cga

Leu

Page 67

His

Arg

caa
Gln

aat
Asn

ttt
Phe
285

cac
H1s

tca
sSer

gca
Ala

gca
Ala

cat
His
365

caa
Gln

gtg
val

tta
Leu

tct
Ser

tta
Leu
445

ctc
Leu

att
Ile

atc
Ile

cta
Leu

aaa
Lys

tcg
Ser
270

caa
Gln

act
Thr

agg
Arg

gat
Asp

ccg
Pro
350

cta
Leu

ctg
Leu

aat
Asn

cct
Pro

gcc
Ala
430

CE.lt
H1s

cgt
Arg

att
Ile

tat
Tyr

ctg
Leu
510

gat
Asp
255

gct
Ala

gat
Asp

aag
Lys

gtt
val

gaa
Glu
335

gcc
Ala

gat
Asp

ata
Ile

CcCa
Pro

cca
Pro
415

aac
Asnh

aca
Thr

gaa
Glu

cga
Arg

ttg
Leu
495

aaa
Lys

240

gac
Asp

gga
Gly

ttg
Leu

caa
Gln

gag
Glu
320

gaa
Glu

gct
Ala

gga
Gly

gat
Asp

ctt
Leu
400

CcCcC
Pro

gct
Ala

ttg
Leu

ctc
Leu

att
Ile
480

gct
Ala

ctt
Leu

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536



agc
Ser

ggg
Gly

gga
Gly
545

atc
Ile

aag
Lys

gct
Ala

tca
Ser

gct
Ala
625

gca
Ala

ttc
Phe

ttc
Phe

cag
Gln
530

aat
Asnh

gtt
val

gcc
Ala

ttg
Leu

caa
Gln
610

tcc
Ser

ggt

CcccC
Pro

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

<400>

att
Ile
515

cta
Leu

CCa
Pro

gga
Gly

gta
val

gca
Ala
595

agc
Ser

agc
ser

cgt
Arg

gat
Asp

58
665
PRT

Physcomitrella patens

58

gat
Asp

gcc
Ala

tta
Leu

ctt
Leu

tct
Ser
580

aat
Asn

aaa
Lys

CcccC
Pro

acc
Thr

cgt
Arg
660

ttg
Leu

gcc
Ala

cac
H1s

act
Thr
565

gca
Ala

cct
Pro

tcc
ser

cgt
Arg

aat
Asn
645

tca
Ser

agt
Ser

aac
Asn

agc
Ser
550

ccg
Pro

cga
Arg

agt
Ser

ctt
Leu

cac
His
630

gca
Ala

aac
Asn

ttc
Phe

tac
Tyr
535

aac
Ash

cat
His

gat
Asp

cac
His

cgg
Arg
615

cgg
Arg

ctg
Leu

att
Ile

PhoenixTempl8436.tmp. txt

aac
Asn
520

aat
Asn

ctt
Leu

gta
val

gct
Ala

cac
His
600
cga
Arg

gac
Asp

aat
Asn

tag
Trp

Met Lys Asn Asp Glu Ala His Ser
1 5

Met Lys Ala Ala Glu Ala Phe val
20

Glu Glu Glu Phe Glu Lys Asp Arg
40

35

Arg His Ser Glu Gly Ser Arg Ser
50 55

His Ser Gly Ser Ser Ala Gly Asp
65 70

aaa
Lys

tcc
Ser

ggt
Gly

gtg
val

tca
Ser
585

act
Thr

agce
Ser

aaa
Lys

agg
Arg

caa
Gln
665

His

Glu

25

Ash

Gly

Ala

atc
Ile

ctc
Leu

gag
Glu

tac
Tyr
570

gtg
val

cac
His

ggt
Gly

cgg
Arg

acg
Thr
650

taa

Asp

10

Gly

Ser

Gln

Ser

Page 68

gcc
Ala

cag
Gln

gag
Glu
555

ctt
Leu

gat
Asp

caa
Gln

gcg
Ala

act
Thr
635

ccyg
Pro

Asn

Ala

Arg

Leu

Ala
75

tca gct aaa

Ser

gca
Ala
540

CCa
Pro

aac
Asnh

agc
ser

cga
Arg

cct
Pro
620

ggc
Gly

agc
ser

His

Tyr

Ser

Phe

60

Thr

Ala
525

atc
Ile

tta
Leu

aaa
Lys

gtg
val

gga
605
gcc
Ala

gag
Glu

ccyg
Pro

Ile

Glu

Ile

45

Pro

Tyr

Lys

aac
Asnh

cgg
Arg

caa
Gln

gcc
Ala
590

aag
Lys

cca
Pro

aag
Lys

agce
ser

Ser

Gly

30

Arg

Asp

Tyr

tct
Ser

ctt
Leu

aaa
Lys

gct
Ala
575

aga
Arg

acc
Thr

tcc
ser

tct
Ser

tcg
Ser
655

Gly

15

Asp

Thr

Glu

Glu

att
Ile

ttg
Leu

ttg
Leu
560

acg
Thr

gct
Ala

tct
Ser

act
Thr

gca
Ala
640

aat
Asn

Gly

Glu

Gly

Arg

Leu
80

1584

1632

1680

1728

1776

1824

1872

1920

1968

1998



His

Asp

Asp

Leu

Glu

145

Gln

Tyr

Leu

Leu

Gly

His

Ile

val

Asn

305

Glu

val

Ser

Ser

Glu

Asp

130

Gly

Ser

Gln

val

Phe

210

Ser

Asnh

Ala

Asp

Leu

290

Ala

Trp

Glu

Phe

Asn

Glu

Ser

115

His

Gly

Thr

Gly

Glu

195

Leu

ser

Pro

Glu

Gly

Asp

Arg

Ile

Pro

Phe

Met

Gly

Cys

Gly

Leu

Glu

Ile

180

Gly

Asnh

Arg

Glu

Phe

260

val

Leu

Ala

Arg

Thr

340

Arg

Ala

85

val

Leu

Glu

Tyr

Gln

165

Ser

Pro

Glu

Leu

Ser

245

Asp

Pro

val

Ser

Ser

325

Ala

Ala

Cys

Gly

Asn

Asp

Glu

150

Asp

Arg

His

Arg

Glu

230

Ile

Ala

Asp

Ala

Glu

310

Ile

Tyr

Arg

Lys

Asp

Pro

Ala

135

Leu

Leu

Gln

Ser

ser

215

Phe

Arg

Asp

Gly

Gly

Leu

Glu

Ser

Ala

PhoenixTempl8436.tmp. txt
ser Gly Thr Ala Ala Gly His

Tyr

Leu

120

Asp

Gly

Ala

Asp

Glu

200

Ser

Asp

Ser

Asn

Cys

280

His

Asp

Pro

Asp

Arg

Ala

105

Glu

His

Leu

His

Ser

185

Ile

Asp

Ala

Gly

val

265

Ile

Asp

Arg

Thr

Thr

345

Pro

90

Ser Asp

Lys Asp

Phe Leu

Ile Ser
155

His Ser
170

Ser Ile

Asp Gln

Lys Asp

Tyr Tyr
235

ser Phe
250

Lys Ser

Ser Gly

Glu Asn

Pro Asn
315

Pro Phe
330

Glu Pro

Asp Gln
Page 69

Pro

Leu

Lys

Gln

Gln

His

Arg

val

220

Pro

Leu

His

His

Asp

300

Leu

Leu

ser

Met

Gly

Glu

125

Lys

Gln

Gly

Leu

Asp

205

Asp

Arg

Gln

Asn

Phe

285

His

Ser

Ala

Ala

His

val

110

Asp

Ala

Leu

Ser

Pro

190

Ala

Tyr

Ser

Lys

Ser

270

Gln

Thr

Arg

Asp

Pro

350

Leu

Ile

95

Tyr

Asp

Arg

Thr

Pro

175

Lys

Lys

Cys

Asp

Asp

Ala

Asp

Lys

val

Glu

335

Ala

Asp

Phe

His

Gln

Ser

Gly

Ser

Gly

Asp

Asn

val

240

Asp

Gly

Leu

Gln

Glu

320

Glu

Ala

Gly



Ile

Ala

385

Cys

Leu

Ile

Asp

Ser

465

Gly

Gly

Ser

Gly

Lys

Ala

Ser

Ala
625

Ala

370

Asp

Thr

Gly

val

Leu

450

Arg

His

Asnh

Phe

Gln

530

Asnh

val

Ala

Leu

Gln

610

Ser

355

Leu

Ser

val

Ala

Arg

Ser

Leu

Gly

Lys

Ile

515

Leu

Pro

Gly

val

Ala

595

Ser

Ser

val

Glu

Ala

His

420

Met

Arg

Arg

Leu

Ile

500

Asp

Ala

Leu

Leu

Ser

580

Asnh

Lys

Pro

Asp

Met

His

405

Asn

Leu

Asnh

val

Ala

485

ser

Leu

Ala

His

Thr

565

Ala

Pro

Ser

Arg

Arg

Ala

390

Phe

Asn

Pro

Lys

Leu

470

Asn

Glu

Ser

Asn

Ser

550

Pro

Arg

Ser

Leu

His
630

Arg

Ser

Ser

Leu

Gly

Ile

455

Asn

Cys

Ile

Phe

Tyr

535

Asn

His

Asp

His

Arg

Arg

PhoenixTempl8436.tmp. txt

360

Asn

Phe

Gly

Lys

Cys

val

Leu

Thr

Glu

Asn

520

Asn

Leu

val

Ala

His

600

Arg

Asp

His

Ile

val

Thr

425

Leu

val

Ser

Ser

Gly

Lys

Ser

Gly

val

Ser

585

Thr

Ser

Lys

365

Gln Gly Glu GlIn

Ala

Gly

Leu

Pro

Ile

His

Leu

490

Leu

Ile

Leu

Glu

Tyr

570

val

His

Gly

Arg

Page 70

Arg

395

Leu

Asn

Lys

Glu

Asn

475

Arg

His

Ala

Gln

Glu

555

Leu

Asp

Gln

Ala

Thr
635

380

Ser

Lys

Leu

Ser

Gly

460

Arg

Glu

Arg

Ser

Ala

540

Pro

Asn

Ser

Arg

Pro

620

Gly

val

Leu

Ser

Leu

445

Leu

Ile

Ile

Leu

Ala

525

Ile

Leu

Lys

val

Gly

Ala

Glu

Leu

Asnh

Pro

Ala

430

His

Arg

Ile

Tyr

Leu

510

Lys

Asnh

Arg

Gln

Ala

590

Lys

Pro

Lys

Ile

Pro

Pro

415

Asnh

Thr

Glu

Arg

Leu

495

Lys

Ser

Leu

Lys

Ala

575

Arg

Thr

Ser

Ser

Asp

Leu

400

Pro

Ala

Leu

Leu

Ile

480

Ala

Leu

Ile

Leu

Leu

560

Thr

Ala

Ser

Thr

Ala
640



PhoenixTempl8436.tmp. txt

Ala Gly Arg Thr Asn Ala Leu Asn Arg Thr Pro Ser Pro Ser Ser Asn
6 655

Phe Pro Asp Arg Ser Asn Ile Trp Gln
660 665

Page 71



