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cgt
Arg
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aag
Lys
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aag
Lys
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Lys
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Ile
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cct
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gta
val

tct
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435

att
Ile

gac
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aag
Lys
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PRT

tta
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agt
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gtg
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att
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Glu

gtt
val

tcg
Ser

gga
Gly
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tct
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ctt
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gtg
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tct
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cct
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acg
Thr

ata
Ile
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tcc
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cct
Pro

tgt
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390
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gcg
Ala

gtg
val

gag
Glu
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tgt
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atg
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Arabidopsis thaliana

4

Met Glu Lys Leu Leu Ala
1 5

Lys

Met

Phe

Arg

65

Thr
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gct
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Thr
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Thr

gtc
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Leu

Ala

40

Tyr

Cys
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agc
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aag
Lys
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Thr
425

gtg
val

acg
Thr

att
Ile

gga
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Lys
505

Thr

Gly
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Gly
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ttg
Leu
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tac
Tyr
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gga
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caa
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Pro
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gtc
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agg
Arg

acg
Thr

aga
Arg

gca
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ttc
Phe
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tcy
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ttg
Leu

Asn

Ala
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Glu
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75

Leu

gct
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gtt
val

cct
Pro

gat
Asp

cgt
Arg

tcc
Ser
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att
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aac
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Ser
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Lys
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tca
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cta
Leu

agt
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ggt
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gct
Ala

att
Ile
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gtg
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Leu
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Glu
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Ala
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Thr

gtt
val

ttc
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ttg
Leu
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gaa
Glu
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gag
Glu
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Leu
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Arg
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Met
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gtt
val

aag
Lys

ccg
Pro
415

gag
Glu

atc
Ile

tct
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ttc
Phe

ttg
Leu
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tag
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Phe
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Leu

Lys

tcg
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gga
Gly
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Ile
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cac
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Pro
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130
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Ile

Phe

210

Glu
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Thr

Glu
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Ile
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Gln

Thr
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Leu
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Leu
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Leu
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Glu

Lys

Glu
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Glu
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Arg

Lys
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Leu
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Ala

Ser

Ala

315

Thr
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205

Arg

val

Ser

Ile

Ala
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Tyr

Leu
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<212>
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aag
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acc
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aag
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Arg

Thr

val
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435

Ile
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Lys
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DNA

Leu

Ser

val

Ile

420

Glu
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Ser

Gly

Gly

Ser

Leu

Glu

405
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Ser

Pro

Thr

Ile

485

Ser

Pro

Cys

390

Leu

Pro

Ala

val

Glu

470

Cys

Ser

Ile
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val

Glu

Ala

Met
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Glu

Lys
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Arabidopsis thaliana

CDS

(1)..(1494)
Pyruvate Kinase
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aag
Lys

gag
Glu
35

cat
H1s

gcc
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agt

tta
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ata
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20

aag
Lys

ggt
Gly

atg
Met

cct

ctt
Leu
5

gtt
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ctt
Leu

tct
ser
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ggt
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tgt
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aac
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cga
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ctt gga
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gct ggt
Ala Gly
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ggt atc
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acc ggg
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Tyr
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Gln
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Ile
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Thr
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atg
Met

caa
Gln

ctc
Leu

ttt
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Arg

Thr

Arg
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Phe
475
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Leu

aat
Asn

gct
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aac
Asn

gaa
Glu

tgc
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ctc
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Pro
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Ile
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gga
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tca
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gta
val

act
Thr
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gcc
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Leu
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Ile
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gct
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Arg
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45

ctc
Leu

gtc
val

gaa
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Phe
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Leu
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Glu
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ctt
Leu

tcg
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cgg
Arg

gat
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atg
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ggc
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415

Glu

Ile
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Phe

Leu
495

cgt
Arg
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ttc
Phe

aat
Asn

ctc
Leu
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Ile
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Tyr
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aat
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ccg

48
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Thr

ata
Ile

ata
Ile

gag
Glu

tct
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145

cga
Arg

cct
Pro

gat
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tct
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gga
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225

gaa
Glu

atg
Met

ttt
Phe

CcCa
Pro

cgc
Arg
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Gly

cct
Pro

gat
Asp

Lys

cag
Gln

caa
Gln

gat
Asp
130

cta
Leu

tgc
cys

gga
Gly

att
Ile

ttt
Phe
210

gag
Glu

Gly

gtg

ctt
Leu

gtg
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290

ccg
Pro

aca
Thr

gag
Glu

ttc
Phe
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cta
Leu

gga
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ctc
Leu

aat
Asn

gag
Glu

att
Ile

atg
Met
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gtt
val

cac
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gta
val

gct
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gct
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gtc
val

act
Thr

gat
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act
Thr

ata
Ile
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aag
Lys
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gat
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gtc
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aac
Asn

gta
val
180

caa
Gln

cgt
Arg

tca
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atg
Met

aga
Arg
260

cag
Gln

aca
Thr
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Arg

tgc
Cys

gcc
Ala
340

gat
Asp
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85

caa
Gln

tcc
Ser

cct
Pro

ttg
Leu

tct
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165

gtt
val

tgg
Trp

aaa
Lys

aag
Lys

aat
Asn
245

gga
Gly

aaa
Lys

gcc
Ala

gct
Ala

gtt
val
325

gtg
val

tac
Tyr

Ile

ggt
Gly

aac
Asn
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tcc
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150

gct
Ala

gat
Asp

agc
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230

ttc
Phe

gat
Asp

aca
Thr

aca
Thr

gaa
Glu
310

atg
Met

tta
Leu

gac
Asp

Arg

caa
Gln

act
Thr

gac
Asp
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tgt
Cys

ctt
Leu

ctc
Leu

gtt
val

tct
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atc
Ile

gat
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ctt
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atg
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cag
Gln
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gct
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ctt
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aca
Thr
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gag
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atc
Ile
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gac
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ctt
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200

gac
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atg
Met

aag
Lys

gg99
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atc
Ile
280

atg
Met

acc
Thr

agc
Ser

atg
Met

ctc
Leu
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atc
Ile
105

tcc
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atc
Ile

aag
Lys

gga
Gly
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Thr
185

aac
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cta
Leu

ctt
Leu

atc
Ile

atg
Met
265

aac
Ash

ctt
Leu

gac
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gga
Gly

tca
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345

cac
H1s
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Thr

atg
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ctt
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Tyr

gaa
Glu
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ctc
Leu
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atc
Ile

atg
Met

ctg
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gag
Glu

aag
Lys

gaa
Glu

gta
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gaa
Glu
330

agg
Arg

aag
Lys

atc
Ile

agc
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tgt
Cys

ctc
Leu
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aga
Arg

act
Thr

atc
Ile

caa
Gln

tca
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235

gag
Glu

ata
Ile

gct
Ala

tcc
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gca
Ala
315

act
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atc
Ile
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Lys

tca
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tac
Tyr

tca
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ggt
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Lys

gag
Glu

gac
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gta
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220

aag
Lys

aat
Ash

CCa
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aat
Ash

atg
Met
300

aac
Ash

gct
Ala

tgc
Cys

acc
Thr
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att
Ile

aag
Lys
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gac
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Leu

aac
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Lys
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Ile
205

agg
Arg

gtg
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tct
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gct
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285
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Thr
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gct
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Lys
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gat
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gtt
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gat
Asp
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gag
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gat
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gaa
Glu
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Cfflt
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gtc
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gtt
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Glu
350

gga
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tac
Tyr
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Leu
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Thr

cgt
Arg

aat
Asn
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Lys

gct
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tta
Leu

aat
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gct
Ala
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aag
Lys
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Gly

tct
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ctt
Leu

gct
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gca
Ala

atg
Met
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aag
Lys

gca
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atc
Ile

tgc
Cys
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ctt
Leu

gaa
Glu

ctc
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caa
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ttc
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atg
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320

cac
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gtt
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tcg
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Thr
385

ggt
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ctg
Leu
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H1s
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gga
Gly
465

gct
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gag
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tta
Leu
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tac
Tyr
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tgt
cys
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ttt
Phe

ttg
Leu

taa
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<211>
<212>
<213>

<400>
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ccg
Pro

cgg
Arg

acg
Thr

gtg
val

gcg
Ala
435

tca
Ser

gcc
Ala

cac
H1s
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PRT

tta
Leu

agt
Ser

gcg
Ala

att
Ile
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aga
Arg

gct
Ala

aag
Lys

aag
Lys

tct
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gtt
val

gag
Glu
405

atg
Met

cgt
Arg

aga
Arg

acg
Thr

att
Ile
485

CCa
Pro

ttc
Phe
390

ctt
Leu

cca
Pro

Gly

gat
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aag
Lys
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gat
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atc
Ile
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gcg
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gtg
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gag
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ttg
Leu

tca
Ser
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gga
Gly

ggt
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360
gag
Glu
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gct
Ala

att
Ile

att
Ile
440

acg
Thr
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Leu
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40

Tyr
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agc
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gct
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tac
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tgt
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tct
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tac
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Gln

Leu
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gtt
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agg
Arg
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gg99
Gly

atg
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act
Thr
475

gtc
val

Asn
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Glu
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Leu

380
gtt
val
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tcg
Ser

att
Ile
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Ile
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gga
Gly

agg
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Thr
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Lys
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tca
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ctc
Leu

agc
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att
Ile
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Arg
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ata
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Leu

val

Glu

gct
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gtt
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ccg
Pro

tta
Leu
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Leu
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Arg
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gtt
val
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Arg
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gta
val
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att
Ile
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Lys
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Ile
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Met
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Leu

Ccys

Gly
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Phe
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Glu

Gly
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Leu
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Pro

Thr

Glu

Phe
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Gly

Leu

Asn

Glu

Ile
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His
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Ala
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Thr

Asp

Thr

Ile
355

Lys

Asp

Lys
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Ash
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Gln

Arg

Ser

Met

Arg
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Gln

Thr

Arg

Cys

Ala

340
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Ser
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Leu
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val

Trp
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Gly

Lys

Ala

Ala

val
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val

Tyr

Gly
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Gly

Ser
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Ala
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Gly
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Thr
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Asp
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Thr
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Glu
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Arg

Lys
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Asp

320

His

Glu

val
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Ser Leu Pro Leu Ser Pro Ile Glu Ser Leu Ala Ala Ser Ala val Ser
370 375 380

Thr Ala Arg Ser val Phe Ala Ser Ala Ile val val Leu Thr Arg Gly
385 390 395 400

Gly Tyr Thr Ala Glu Leu val Ala Lys Tyr Arg Pro Ser val Pro Ile
405 410 415

Leu Ser val Ile Met Pro Glu Ile Ala Glu Cys Ser Asp Ser val Ala
420 425 430

His val Ala Arg Arg Gly Leu Ile Tyr Arg Gly Ile ITe Pro val val
435 440 445

Gly Cys Ser Ala Arg Asp Ser Thr Glu Glu Met Ile Arg Leu Ala Ile
450 455 460

Gly Phe Ala Lys Thr Lys Gly ITle Cys Lys Thr Gly Asp Ser Ile val
465 470 475 480

Ala Leu His Lys Ile Asp Gly Ser Ser Ile val Arg Ile val Ser val
485 490 495

Glu

<210> 7

<211> 2463

<212> DNA

<213> Arabidopsis thaliana

<220>

<221> CDS

<222> (175)..(2307)
<223> Pyruvate Kinase

<400> 7

attaagaaaa ttcttcatca ttctttcttc tgcttcttct tcttcttctt cgttgaaaaa 60

tctgtcttct cttcttcttc ttcttcttct tcttcttctt ctcctcaaga cgagagcgaa 120

gacattatct gaacaaagcg cttctccata acaaaggtga ttcaattagt cgat atg 177
Met
1

gta gga ctt gat tca agc cac ttg ttg aga gac aag atc ctt tgc ttc 225

val Gly Leu Asp Ser Ser His Leu Leu Arg Asp Lys Ile Leu Cys Phe

5 10 15
tcc agc agg tct cac ata aac aac caa cat aag aag aca agt tat gca 273
Ser Ser Arg Ser His Ile Asn Asn Gln His Lys Lys Thr Ser Tyr Ala
20 25 30
tta tca ctt aat cac atg aaa ctt cct att cag aga acc tta gct ttt 321
Leu Ser Leu Ash His Met Lys Leu Pro Ile GIn Arg Thr Leu Ala Phe
35 40 45
gcc tta gct cgc ggg aaa ggc gaa gct gaa agt ttc agc aga ttg gaa 369
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Ala
50

gcc
Ala

ttt
Phe

ctc
Leu

ctg
Leu

tct
Ser
130

tta
Leu

agt
Ser

gat
Asp

caa
Gln

agt
Ser
210

tta
Leu

att
Ile

aaa
Lys

agt
Ser

tta
Leu
290

aga
Arg

aag
Lys

Leu

acc
Thr

CCa
Pro

tct
Ser

aat
Asn
115

caa
Gln

gtt
val

cat
H1s

gtt
val

aac
Asn
195

act
Thr

ctt
Leu

ggt

gct
Ala

att
Ile
275

gag
Glu

act
Thr

aaa
Lys

Ala

ttt
Phe

gat
Asp

gga
100
gct

Ala

cta
Leu

Ca_.t
H1s

cta
Leu

ctc
Leu
180
gct
Ala

aag
Lys

ggt

gaa
Glu

gga
260

tag
Trp

atg
Met

ggt
Gly

gat
Asp

Arg

ggt
Gly

tct
Ser
85

agce
Ser

ctt
Leu

cac
H1s

tat
Tyr

gct
Ala
165

gcc
Ala

gtg
val

aag
Lys

aaa
Lys

gaa
Glu
245

aca
Thr

ggt
Gly

Cca
Pro

acc
Thr

gct
Ala

Gly

gat
Asp
70

aaa
Lys

aat
Asn

cgg
Arg

tta
Leu

atg
Met
150

tct
Ser

cac
H1s

acg
Thr

aat
Asn

ctt
Leu
230

gca
Ala

tct
ser

gag
Glu

tgt
Cys

tta
Leu
310

tat
Tyr

Lys

aat
Asn

gat
Asp

Ty

tca
Ser

tgt
Cys
135

gct
Ala

ctt
Leu

ctt
Leu

gag
Glu

gat
Asp
215

cgt
Arg

act
Thr

gtt
val

atc
Ile

cgc
Arg
295

aaa
Lys

gga

Gly

acc
Thr

gct
Ala

gcc
Ala

cat
His
120

gac
Asp

ttg
Leu

ggt
Gly

aac
Ash

tct
Ser
200

aaa
Lys

gag
Glu

ttg
Leu

atc
Ile

atc
Ile
280

gtt
val

cct
Pro

aat
Ash

BPS64825PC-2008028659
Glu Ala Glu Ser Phe Ser

tcc
Ser

atg
Met

aat
Asn
105

ctc
Leu

agt
ser

aga
Arg

ctg
Leu

gcc
Ala
185

tgg
Trp

999
Gly

gga
Gly

agt
Ser

cgt
Arg
265

aaa
Lys

Ca_.t
H1s

ggt
Gly

gtt
val

aca
Thr

tct
Ser
90

aat
Asn

tta
Leu

aag
Lys

tct
Ser

tca
Ser
170

tct
Ser

act
Thr

agg
Arg

aga
Arg

gaa
Glu
250

ata
Ile

aga
Arg

atg
Met

ccg
Pro

gtt
val

gaa
Glu
75

C?t
H1s

gt
Va

gca
Ala

tat
Tyr

ctg
Leu
155

agt
Ser

att
Ile

aat
Asn

gta
val

agt
ser
235

aca
Thr

aac
Asn

gta
val

gat
Asp

tgt
Cys
315

tct

60

tgt
Cys

ctc
Leu

gct
Ala

gca
Ala

ctg
Leu
140

gac
Asp

tta
Leu

aat
Asn

gta
val

tta
Leu
220

act
Thr

ttt
Phe

tgt
Cys

aga
Arg

tta
Leu
300

gtg
val

cct

acc
Thr

aag
Lys

agt
Ser

gag
Glu
125

gaa
Glu

att
Ile

gac
Asp

ctt
Leu

tat
Tyr
205

tca
ser

cat
His

ata
Ile

gca
Ala

aga
Arg
285

gca
Ala

atg
Met

gct

Ser Pro Ala
Seite 14

tgg
Trp

tca
Ser

gtt
val
110

aaa
Lys

tgt
Cys

gag
Glu

aac
Asn

ttg
Leu
190

CcccC
Pro

tac
Tyr

atc
Ile

act
Thr

cat
His
270
act
Thr

gga
Gly

aaa
Lys

ttg
Leu

Arg

agt
Ser

gaa
Glu
95

atc
Ile

tgg
Trp

gca
Ala

cag
Gln

aac
Asn
175

atg
Met

aag
Lys

aaa
Lys

atg
Met

gat
Asp
255

gga
Gly

tct
Ser

CcCa
Pro

att
Ile

gta
val

Leu

ttt
Phe
80

gca
Ala

gaa
Glu

aat
Asnh

aca
Thr

ctc
Leu
160

aat
Asn

aac
Asnh

gga
Gly

gag
Glu

gta
val
240

att
Ile

gat
Asp

cag
Gln

aaa
Lys

tca
Ser
320

tgg
Trp

Glu
65

gac
Asp

gac
Asp

aaa
Lys

gct
Ala

aac
Asn
145

aac
Asn

ctg
Leu

gat
Asp

aaa
Lys

tca
Ser
225

act
Thr

ctt
Leu

CCa
Pro

atg
Met

ctc
Leu
305

CCa
Pro

ctc
Leu

417

465

513

561

609

657

705

753

801

849

897

945

993

1041

1089

1137

1185



tgc
Cys

ata
Ile

tct
Ser
370

tca
Ser

ttc
Phe

aag
Lys

gaa
Glu

gaa
Glu
450

tta
Leu

acc
Thr

agt
Ser

aca
Thr

cat
His
530

gct
Ala

gat
Asp

ctt
Leu

tct
Ser

ctc
Leu

tcg
Ser
355

ata
Ile

aaa
Lys

gac
Asp

aaa
Lys

tct
Ser
435

gga
Gly

act
Thr

att
Ile

cct
Pro

aaa
Lys
515

ttc
Phe

tca
Ser

ata
Ile

ggt
Gly

ttg
Leu
595

aca
Thr
340

gtc
val

aga
Arg

gag
Glu

act
Thr

gdgg
Gly
420

ttt
Phe

tcg
Ser

tgt
Cys

ggt
Gly

tca
Ser
500

cta
Leu

aaa
Lys

cat
His

acc
Thr

att
Ile
580

att
Ile

325

gga
Gly

caa
Gln

cta
Leu

ttt
Phe

gct
Ala
405

aga
Arg

gta
val

ctc
Leu

cct
Pro

ttt
Phe
485

gag
Glu

gga
Gly

ggc
Gly

gct
Ala

gtt
val
565

gtt
val

ctt
Leu

aca
Thr

ggc
Gly

tgt
Cys

cat
His
390

tac
Tyr

cgt
Arg

agg
Arg

gat
Asp

tcc
Ser
470

gat
Asp

gta
val

tca
Ser

tta
Leu

gat
Asp
550

ctt
Leu

tta
Leu

tta
Leu

gaa
Glu

caa
Gln

gac
Asp
375

gtt
val

ata
Ile

tta
Leu

cta
Leu

gaa
Glu
455

ggt
Gly

gat
Asp

att
Ile

gag
Glu

aca
Thr
535

atg
Met

cga
Arg

aag
Lys

gaa
Glu

cct
Pro

gat
Asp
360

gct
Ala

ttc
Phe

gaa
Glu

gtt
val

aaa
Lys
440

cca
Pro

tat
Tyr

gga
Gly

gtc
val

aag
Lys
520

tca
ser

gtt
val

caa
Gln

att
Ile

gca
Ala
600

BPS64825PC-2008028659

cct
Pro
345

ttt
Phe

aga
Arg

aac
Asn

agt
ser

gga
Gly
425

gtt
val

tct
ser

ttg
Leu

aaa
Lys

tcc
Ser
505

tcc
Ser

aaa
Lys

ggt
Gly

gag
Glu

gaa
Glu
585

atg
Met

330

gct
Ala

ctt
Leu

ggg
Gly

agt
Ser

gga
Gly
410

cga
Arg

gga
Gly

gta
val

ttt
Phe

ata
Ile
490

ata
Ile

att
Ile

gat
Asp

att
Ile

ttg
Leu
570

acg
Thr

aag
Lys

cat
H1s

gct
Ala

aga
Arg

acc
Thr
395

act
Thr

gta
val

gat
Asp

act
Thr

gat
Asp
475

tgg
Trp

act
Thr

aac
Asnh

att
Ile

tct
ser
555

aag
Lys

aaa
Lys

tgt
Cys

gtt
val

ggt
Gly

aag
Lys
380

999
Gly

gag
Glu

gta
val

tta
Leu

gtt
val
460

tca
Ser

gga
Gly

ca}t
H1s

ata
Ile

aaa
Lys
540

ttc
Phe

aaa
Lys

agt
Ser

tcg
Ser

tcc
Ser

ctc
Leu
365

agg
Arg

ttt
Phe

tta
Leu

gat
Asp

cta
Leu
445

ccCa
Pro

gtc
val

gtc
val

gca
Ala

ccg
Pro
525

gat
Asp

ata
Ile

aga
Arg

gga
Gly

aat
Asn
605
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cct
Pro
350

caa
Gln

aga
Arg

gtg
val

agt
ser

gtt
val
430

gtc
val

gga
Gly

aag
Lys

ata
Ile

cgt
Arg
510

cag
Gln

ctt
Leu

cgt
Arg

aaa
Lys

ttc
Phe
590

cct
Pro

335

gat
Asp

att
Ile

ctt
Leu

gct
Ala

gtt
val
415

cct
Pro

ata
Ile

gct
Ala

cct
Pro

aaa
Lys
495

cCa
Pro

agce
Ser

gat
Asp

gat
Asp

cta
Leu
575

aag
Lys

tta
Leu

gct
Ala

ggt

aaa
Lys

gaa
Glu
400

aag
Lys

CcCcC
Pro

acc
Thr

cat
His
ggt
480

gga
Gly

aaa
Lys

gat
Asp

tat
Tyr

gtc
val
560

gat
Asp

aat
Asn

gga
Gly

act
Thr

gat
Asp

atc
Ile
385

tgt
Cys

Gly

aaa
Lys

cga
Arg

agg
Arg
465

gaa
Glu

aca
Thr

ggt
Gly

atc
Ile

gta
val
545

cat
His

gat
Asp

ttg
Leu

att
Ile

1233

1281

1329

1377

1425

1473

1521

1569

1617

1665

1713

1761

1809

1857

1905

1953

2001



atg
Met
610

gct
Ala

ccy
Pro

gtt
val

agce
sSer

atg
Met
690

tct
Ser

tcgtattgtt gttttataag aaagagattt taggggaaat gtacaatgta tttaggatat

gatgaatgaa tagagatcat aacatggaag gattaagctt gttgattcca aaaaaaaaaa

ata
Ile

aat
Ash

gtg
val

cca
Pro

tgt
Cys
675

ttg
Leu

gaa
Glu

daaaaaa

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

<400>

1

Phe

Ala

Phe

Glu

65

Asp

Asp

Ser

Leu

Ala

50

Ala

Phe

Leu

gct
Ala

atg
Met

att
Ile

act
Thr
660

gtg
val

gat
Asp

aat
Asn

8
710
PRT

aga
Arg

cag
Gln

atg
Met
645

aga
Arg

atg
Met

act
Thr

ctc
Leu

ggt
Gly

gag
Glu
630

gca
Ala

gct
Ala

tta
Leu

att
Ile

cat
His
710

gat
Asp
615

gag
Glu

act
Thr

gag
Glu

aac
Asn

ctt
Leu
695

tga

ctt
Leu

att
Ile

cag
Gln

att
Ile

aaa
Lys
680

cat
His

tctgcttgta gtttgcttgg ccatttatat

Arabidopsis thaliana

8

Ser

ser

35

Leu

Thr

Pro

Ser

Arg

20

Leu

Ala

Phe

Asp

Gly

Ser

Asn

Arg

Gly

sSer

85

Ser

Met val Gly Leu Asp Ser
5

His

His

Gly

Asp

70

Lys

Asn

ser

Ile

Met

Lys

Ash

Asp

Gly

BPS64825PC-2008028659

gca
Ala

ata
Ile

gtt
val

act
Thr
665

ggc
Gly

acc
Thr

His

Asn

Lys

Gly

Thr

Ala

Ala

gtg
val

gct
Ala

ctt
Leu
650

gat
Asp

aag
Lys

aag
Lys

Leu

Asn

25

Leu

Glu

Ser

Met

Asn
105

gaa
Glu

att
Ile
635

gaa
Glu

gct
Ala

aat
Asn

ctt
Leu

Leu

10

Gln

Pro

Ala

Thr

ser
90

tgt
Cys
620
tgt
Cys

tca
Ser

gca
Ala

atc
Ile

atc
Ile
700

Arg
His
Ile
Glu
Glu

75

His

gga
Gly

aaa
Lys

ctt
Leu

aat
Asn

gtt
val
685

tac
Tyr

Asp
Lys
Gln
ser
60

Cys

Leu

Asn val Ala
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tgg
Trp

gct
Ala

gtg
val

gca
Ala
670

gaa
Glu

aag
Lys

Lys

Lys

Arg

45

Phe

Thr

Lys

Ser

gag
Glu

gct
Ala

aada
Lys
655

aaa
Lys

gct
Ala

aaa
Lys

Ile

Thr

30

Thr

Ser

Trp

Ser

val
110

aga
Arg

cgt
Arg
640

tcc
ser

agg
Arg

gtt
val

tcg
Ser

Leu

15

Ser

Leu

Arg

sSer

Glu

95

Ile

ttg
Leu
625

gta
val

gga
Gly

gcg
Ala

tca
Ser

gac
Asp
705

Cys

Tyr

Ala

Leu

Phe

80

Ala

Glu

2049

2097

2145

2193

2241

2289

2337

2397

2457
2463



Lys

Ala

Asnh

145

Asnh

Leu

Asp

Lys

Ser

225

Thr

Leu

Pro

Met

Leu

305

Pro

Leu

Thr

Asp

Leu

Ser

130

Leu

Ser

Asp

Gln

ser

210

Leu

Ile

Lys

ser

Leu

290

Arg

Lys

Cys

Ile

Ser
370

Asn

115

Gln

val

His

val

Asn

195

Thr

Leu

Gly

Ala

Ile

275

Glu

Thr

Lys

Leu

Ser

355

Ile

Ala

Leu

His

Leu

Leu

180

Ala

Lys

Gly

Glu

Gly

260

Trp

Met

Gly

Asp

Thr

340

val

Arg

Leu

His

Tyr

Ala

165

Ala

val

Lys

Lys

Glu

245

Thr

Gly

Pro

Thr

Ala

325

Gly

Gln

Leu

Arg

Leu

Met

150

Ser

His

Thr

Asn

Leu

230

Ala

Ser

Glu

Cys

Leu

310

Tyr

Thr

Gly

Cys

Ser

Cys

135

Ala

Leu

Leu

Glu

Asp

215

Arg

Thr

val

Ile

Arg

Lys

Gly

Glu

Gln

Asp
375

BPS64825PC-2008028659

His Leu Leu Ala Ala

120

Asp

Leu

Gly

Asn

Ser

200

Lys

Glu

Leu

Ile

Ile

280

val

Pro

Asn

Pro

Asp

360

Ala

Ser

Arg

Leu

Ala

185

Trp

Gly

Gly

Ser

Arg

265

Lys

His

Gly

val

Pro

345

Phe

Arg

Lys

ser

Ser

170

Ser

Thr

Arg

Arg

Glu

250

Ile

Arg

Met

Pro

val

330

Ala

Leu

Gly

Tyr

Leu

155

Ser

Ile

Asn

val

ser

235

Thr

Asn

val

Asp

Cys

315

Ser

His

Ala

Arg

Leu

140

Asp

Leu

Ash

val

Leu

220

Thr

Phe

Cys

Arg

Leu

300

val

Pro

val

Gly

Lys
380
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Ile

Asp

Leu

Tyr

205

Ser

His

Ile

Ala

Arg

Ala

Met

Ala

Ser

Leu

365

Arg

Lys

Cys

Glu

Asnh

Leu

190

Pro

Tyr

Ile

Thr

His

270

Thr

Gly

Lys

Leu

Pro

350

Gln

Arg

Trp

Ala

Gln

Asnh

175

Met

Lys

Lys

Met

Asp

Gly

Ser

Pro

Ile

val

335

Asp

Ile

Leu

Asn

Thr

Leu

160

Asn

Asn

Gly

Glu

val

240

Ile

Asp

Gln

Lys

Ser

320

Trp

Ala

Gly

Lys



Ile

385

Cys

Gly

Lys

Arg

465

Glu

Thr

Gly

Ile

val

545

His

Asp

Leu

Ile

Leu

625

val

ser

Phe

Lys

Glu

Glu

450

Leu

Thr

Ser

Thr

His

530

Ala

Asp

Leu

Ser

Met

610

Ala

Pro

Lys

Asp

Lys

Ser

435

Gly

Thr

Ile

Pro

Ser

Ile

Gly

Leu

595

Ile

Asn

val

Glu

Thr

Gly

Phe

Ser

Cys

Gly

Ser

500

Leu

Lys

His

Thr

Ile

580

Ile

Ala

Met

Ile

Phe

Ala

405

Arg

val

Leu

Pro

Phe

485

Glu

Gly

Gly

Ala

val

565

val

Leu

Arg

Gln

Met
645

His

390

Tyr

Arg

Arg

Asp

Ser

470

Asp

val

Ser

Leu

550

Leu

Leu

Leu

Gly

Glu

630

Ala

val

Ile

Leu

Leu

Glu

455

Gly

Asp

Ile

Glu

Thr

535

Met

Arg

Lys

Glu

Asp

615

Glu

Thr

BPS64825PC-2008028659

Phe Asn Ser Thr Gly Phe
395

Glu

val

Tyr

Gly

val

val

Gln

Ile

Ala

600

Leu

Ile

Gln

Ser

Gly

val

Ser

Leu

Lys

Ser

505

Ser

Lys

Gly

Glu

Glu

585

Met

Ala

Ile

val

Gly

410

Arg

Gly

val

Phe

Ile

490

Ile

Ile

Asp

Ile

Leu

570

Thr

Lys

val

Ala

Leu
650

Thr

val

Asp

Thr

Asp

Trp

Thr

Asn

Ile

Ser

555

Lys

Lys

Cys

Glu

Ile

635

Glu

Glu

val

Leu

val

460

Ser

Gly

His

Ile

Lys

Ser

Ser

Cys

620

Cys

ser
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Leu

Asp

Leu

445

Pro

val

val

Ala

Pro

525

Asp

Ile

Arg

Gly

Asn

605

Gly

Lys

Leu

val

Ser

val

430

val

Gly

Lys

Ile

Arg

Gln

Leu

Arg

Lys

Phe

590

Pro

Trp

Ala

val

Ala

val

415

Pro

Ile

Ala

Pro

Lys

Pro

Ser

Asp

Asp

Leu

575

Lys

Leu

Glu

Ala

Glu

400

Lys

Pro

Thr

His

Gly

Gly

Lys

Asp

Tyr

val

560

Asp

Asn

Gly

Arg

Arg

Ser
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Gly val Pro Thr Arg Ala Glu ITe Thr Asp Ala Ala Asn Ala Lys Arg
660 665 670

Ala Ser Cys val Met Leu Ash Lys Gly Lys Asnh Ile val Glu Ala val
675 680 685

Ser Met Leu Asp Thr ITe Leu His Thr Lys Leu Ile Tyr Lys Lys Ser
690 695 700

Asp Ser Glu Ash Leu His
705 710

<210> 9

<211> 1984

<212> DNA

<213> Arabidopsis thaliana

<220>

<221> (DS

<222> (167)..(1750)
<223> Pyruvate Kinase

<400> 9
gtcttccgtt gcgtgagata ttattgaacg gtgtttgtta ttcggagaag aagaagaaga 60
agaactgaag aagcatattc gacggtcacc accaaacctc ttccgtcgga ttttcactct 120
ccgtttatcg aacatctgag atctctctcc acttccgtca ccgaag atg cat tcc 175
Met His Ser
1
agt cat ctt ctt ctc gag gag ccg atc agg atg gct tca atc ctc gag 223
Ser His Leu Leu Leu Glu Glu Pro Ile Arg Met Ala Ser Ile Leu Glu
5 10 15
cct tcc aaa tct agt ttc ttc ccg gca ttg act aag atc gtc gga act 271
Pro Ser Lys Ser Ser Phe Phe Pro Ala Leu Thr Lys Ile val Gly Thr
20 25 30 35
cta ggt cct aaa tcc cga tcc gtc gag gct ctc tcc ggc tgt ctc aaa 319
Leu Gly Pro Lys Ser Arg Ser val Glu Ala Leu Ser Gly Cys Leu Lys
40 45 50
gcc ggc atg tct gtg gct cga ttt gat ttc tcg tgg gga gat gct gat 367
Ala Gly Met Ser val Ala Arg Phe Asp Phe Ser Trp Gly Asp Ala Asp
55 60 65
tat cac cag gag aca ctt gat aat ttg aaa gtt gct gtg agg agc act 415
Tyr His Gln Glu Thr Leu Asp Asn Leu Lys val Ala val Arg Ser Thr
70 75 80
aag aag ctt tgt gct gtt atg ctt gat act gtt gga cct gag cta caa 463
Lys Lys Leu Cys Ala val Met Leu Asp Thr val Gly Pro Glu Leu Gln
85 90 95
gtt att aac aaa tct gag aaa gct att act ttg aaa gct gat ggc ctt 511
val ITe Asn Lys Ser Glu Lys Ala Ile Thr Leu Lys Ala Asp Gly Leu
100 105 110 115
gta act ttg aca ccg aat caa gat caa gaa gct tct tct gaa gtt ctt 559
val Thr Leu Thr Pro Asn GIn Asp GIn Glu Ala Ser Ser Glu val Leu
120 125 130
ccc att aat ttc aat gga ctt gcc aag gca gtg aag aaa gga gac acc 607
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Pro

atc
Ile

tgg
Trp

agg
Arg
180

caa
Gln

ata
Ile

tat
Tyr

aag
Lys

gta
val
260

att
Ile

gtyg
val

aag
Lys

cga
Arg

gga
340

cct
Pro

aag
Lys

Gly

gca
Ala

Ile

ttc
Phe

ctc
Leu
165

aat
Asn

gtt
val

agce
Ser

tgt
Cys

ttg
Leu
245

gag
Glu

att
Ile

ttt
Phe

CCa
Pro

cca
Pro
325

agt
Ser

gtt
val

gtt
val

gaa
Glu

gcc
Ala

Asn

gtt
val
150

gag
Glu

gct
Ala

cac
H1s

aca
Thr

cgt
Arg
230

ggc
Gly

gga
Gly

ctt
Leu

ttg
Leu

gct
Ala
310

act
Thr

gat
Asp

gag
Glu

ttc
Phe

cca
Pro
390

att
Ile

Phe
135

ggg
Gly

gtt
val

gct
Ala

att
Ile

tgg
Trp
215

Ca_.t
Hi1s

gac
Asp

cta
Leu

tct
Ser

ttt
Phe
295

gtt
val

cgt
Arg

gca
Ala

aca
Thr

aat
Asn
375

atg
Met

aag
Lys

Asn

caa
Gln

gat
Asp

act
Thr

gat
Asp
200

gga
Gly

gct
Ala

ctc
Leu

acc
Thr

cgt
Arg
280

caa
Gln

ctt
Leu

gct
Ala

att
Ile

ata
Ile
360

caa
Gln

act
Thr

gtt
val

Gly

tac
Tyr

gaa
Glu

ctg
Leu
185

ctc
Leu

gtt
val

gag
Glu

tct
Ser

cac
His
265

ggg
Gly

aag
Lys

acc
Thr

gag
Glu

ctt
Leu
345

tca
Ser

gat
Asp

cac
His

aag
Lys

Leu

cta
Leu

gtt
val
170

gct
Ala

CCa
Pro

caa
Gln

gat
Asp

caa
Gln
250

ttc
Phe

aat
Asn

gct
Ala

cgt
Arg

gcc
Ala
330

ctt
Leu

act
Thr

ttg
Leu

ttg
Leu

gca
Ala

BPS64825PC-2008028659
Ala Lys Ala val Lys

ttc
Phe
155

aaa
Lys

ggt
Gly

acg
Thr

aat
Asn

gtt
val
235

aca
Thr

gat
Asp

ttg
Leu

gct
Ala

gtt
val
315

acg
Thr

ggt
Gly

gtt
val

tac
Tyr

gaa
Glu
395

tcc
Ser

140

act
Thr

gga
Gly

tct
Ser

ctt
Leu

aaa
Lys
220

cgc
Arg

caa
Gln

gag
Glu

ggt
Gly

ctt
Leu
300

gtt
val

gat
Asp

gct
Ala

ggt
Gly

ttt
Phe
380

tcg
Ser

gta
val

ggt
Gly

gat
Asp

ttg
Leu

aca
Thr
205

atc
Ile

cag
Gln

ata
Ile

att
Ile

ata
Ile
285

tac
Tyr

gac
Asp

gtt
val

gag
Glu

agg
Arg
365

aag
Lys

att
Ile

att
Ile

agt
ser

gat
Asp

ttc
Phe
190

gag
Glu

gat
Asp

acc
Thr

ttt
Phe

cta
Leu
270

gat
Asp

aag
Lys

agt
ser

gct
Ala

acc
Thr
350

atc
Ile

aag
Lys

gct
Ala

ata
Ile

gaa
Glu

gtc
val
175

act
Thr

aag
Lys

ttt
Phe

cgt
Arg

gct
Ala
255

caa
Gln

tta
Leu

tgc
Cys

atg
Met

aat
Asn
335

ctt
Leu

tgt
Cys

act
Thr

tct
Ser

tgc
Cys
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Lys

aca
Thr
160

att
Ile

tta
Leu

gat
Asp

ctc
Leu

gaa
Glu
240

aag
Lys

gaa
Glu

CcccC
Pro

aac
Asn

act
Thr
320

gct
Ala

cgt
Arg

gct
Ala

gtc
val

tca
Ser
400

ttc
Phe

Gly
145

act
Thr

tgc
Cys

cac
H1s

aag
Lys

tca
Ser
225

atg
Met

att
Ile

gct
Ala

ccg
Pro

atg
Met
305

gac
Asp

gtt
val

gga
Gly

gag
Glu

aag
Lys
385

gct
Ala

acc
Thr

Asp

tca
Ser

ctt
Leu

tcc
Ser

gag
Glu
210

ttg
Leu

ctt
Leu

gag
Glu

gat
Asp

gaa
Glu
290

gct
Ala

aac
Asn

tta
Leu

ttg
Leu

gca
Ala
370

tat
Tyr

gta
val

tct
ser

Thr

gtt
val

tca
Ser

tct
Ser
195

gtt
val

tct
Ser

aaa
Lys

aac
Asn

ggc
275

aag
Lys

gga
Gly

ttg
Leu

gat
Asp

tac
Tyr
355

gaa
Glu

gtt
val

cgg
Arg

tct
ser

655

703

751

799

847

895

943

991

1039

1087

1135

1183

1231

1279

1327

1375

1423



gga
Gly
420

att
Ile

ttt
Phe

ttc
Phe

aca
Thr

gga
Gly
500

gat
Asp

405

aga
Arg

tct
ser

agt
Ser

cct
Pro

aac
Asn
485

gta
val

gca
Ala

gca
Ala

gtt
val

gga
Gly

atg
Met
470

gag
Glu

atc
Ile

tct
ser

gcc
Ala

gtc
val

gct
Ala
455

ctt
Leu

tca
Ser

aag
Lys

gtg
val

aga
Arg

att
Ile
440

ttt
Phe

gct
Ala

gtc
val

tcg
Ser

gtt
val
520

ttg
Leu
425

CcccC
Pro

gag
Glu

gac
Asp

ctg
Leu

cat
His
505

aag
Lys

410
att
Ile

cgag
Arg

gcg
Ala

cct
Pro
aag
Lys
490
gac

Asp

atc
Ile

BPS64825PC-2008028659

gcc
Ala

gtt
val

agg
Arg

cgt
Arg
475

gtt
val

aga
Arg

att
Ile

aaa
Lys

aag
Lys

cag
Gln
460

cac
H1s

gct
Ala

gta
val

gag
Glu

tac
Tyr

aca
Thr
445

tca
Ser

cct
Pro

cta
Leu

gtg
val

ctt
Leu
525

agg
Arg
430

aat
Asn

ctt
Leu

gcg
Ala

gac
Asp

gtg
val
510

gag
Glu

gcaaaaacat tatataattg gctgcatttt gggttgcctt

tgccggagtg aaaatattat ctccgggact tctggtttct

tgatgtctct aaggtttcag ctatatttga ttaccttcaa

tatacaatgc ctagcaattt tataataagc tgttacattc

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

<400>

10
527
PRT

Arabidopsis thaliana

10

Met His Ser Ser His Leu Leu
1 5

Ile

val

Cys

Asp

65

Arg

Leu

Gly

Leu

50

Ala

Ser

Glu

Thr

35

Lys

Asp

Thr

Pro

20

Leu

Ala

Tyr

Lys

Ser

Gly

Gly

His

Lys

Lys

Pro

Met

Gln

70

Leu

ser

Lys

ser

55

Glu

Ccys

Leu

Ser

sSer

40

val

Thr

Ala

Glu

Phe

25

Arg

Ala

Leu

val

Glu

10

Phe

Ser

Arg

Asp

Met
90

Pro

Pro

val

Phe

Asn

75

Leu

415

CCa
Pro

caa
Gln

att
Ile

gaa
Glu

cat
His
495
tgt
Cys

gat
Asp

gaattgatga taactcccaa
ttttgtatac ttaggagatt

atgtacgcat atgataaaag

cctt

Ile

Ala

Glu

Asp

60

Leu

Asp
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acg
Thr

ctyg
Leu

gtc
val

tct
Ser
480

gg99
Gly

cag
Gln

taa

Arg

Leu

Ala

45

Phe

Lys

Thr

atg
Met

aaa
Lys

aga
Arg
465

aca
Thr

aag
Lys

aaa
Lys

ccg
Pro

tgg
Trp
450

ggc
Gly

agt
ser

cat
H1s

gtt
val

gtt
val
435

agc
Ser

ctc
Leu

gcg
Ala

gct
Ala

ggt
Gly
515

cttttgcctc

Met

Thr

30

Leu

Ser

val

val

Ala

15

Lys

Ser

Trp

Ala

Gly
95

Ser

Ile

Gly

Gly

val

80

Pro

1471

1519

1567

1615

1663

1711

1760

1820

1880

1940
1984



Glu

Asp

Glu

Gly

Thr

Cys

His

Lys

Ser

225

Met

Ile

Ala

Pro

Met

305

Asp

val

Gly

Leu

Gly

val

130

Asp

Ser

Leu

Ser

Glu

210

Leu

Leu

Glu

Asp

Glu

290

Ala

Ash

Leu

Leu

Gln

Leu

115

Leu

Thr

val

Ser

Ser

195

val

Ser

Lys

Asn

Lys

Gly

Leu

Asp

Tyr
355

val
100
val
Pro
Ile
Trp
Arg
180
Gln
Ile
Tyr
Lys
val
260
Ile
val
Lys
Arg
Gly
3

Pro

Ile

Thr

Ile

Phe

Leu

165

Asn

val

Ser

Cys

Leu

245

Glu

Ile

Phe

Pro

Pro

325

ser

val

Asn

Leu

Asn

val

150

Glu

Ala

His

Thr

Arg

Gly

Gly

Leu

Leu

Ala

310

Thr

Asp

Glu

Lys

Thr

Phe

135

Gly

val

Ala

Ile

Trp

His

Asp

Leu

Ser

Phe

295

val

Arg

Ala

Thr

BPS64825PC-2008028659

Ser

Pro

120

Asn

Gln

Asp

Thr

Asp

200

Gly

Ala

Leu

Thr

Arg

Gln

Leu

Ala

Ile

Ile
360

105

Asn

Gly

Tyr

Glu

Leu

185

Leu

val

Glu

Ser

His

265

Gly

Lys

Thr

Glu

Leu

345

Ser

Gln

Leu

Leu

val

170

Ala

Pro

Gln

Asp

Asn

Ala

Arg

Ala

330

Leu

Thr
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Asp

Ala

Phe

155

Lys

Gly

Thr

Asn

val

235

Thr

Asp

Leu

Ala

val

315

Thr

Gly

val

Gln

Lys

Thr

Gly

Ser

Leu

Arg

Gln

Glu

Gly

Leu

300

val

Asp

Ala

Gly

Glu Lys Ala Ile Thr
0

Glu

125

Ala

Gly

Asp

Leu

Thr

205

Ile

Gln

Ile

Ile

Ile

285

Tyr

Asp

val

Glu

Arg

Leu

110

Ala

val

Ser

Asp

Phe

190

Glu

Asp

Thr

Phe

Leu

270

Asp

Lys

Ser

Ala

Thr

350

Ile

Lys

Ser

Lys

Glu

val

175

Thr

Lys

Phe

Arg

Leu

Cys

Met

Asnh

335

Leu

Cys

Ala

Ser

Lys

Thr

160

Ile

Leu

Asp

Leu

Glu

240

Lys

Glu

Pro

Asn

Thr

320

Ala

Arg

Ala



Glu

Thr

Met

Lys

Lys

Lys

Ala

370

Tyr

val

Ser

Pro

Ser

His

val

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

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

<400>

atg
Met
1

aag
Lys

atg
Met

ttc
Phe

cga

gag
Glu

acg
Thr

att
Ile

tct
Ser
50

acc

Glu

val

Arg

Ser

val

435

Ser

Leu

Ala

Ala

Gly

515

11
1533
DNA

Lys

Gly

Ala

Gly

Ile

Phe

Phe

Thr

Gly

Asp

val

Glu

Ala

405

Arg

Ser

Ser

Pro

Asn

485

val

Ala

Phe

Pro

390

Ile

Ala

val

Gly

Met

470

Glu

Ile

Ser

Asnh

375

Met

Lys

Ala

val

Ala

455

Leu

Ser

Lys

val

Arabidopsis thaliana

CDS

(1)..(1533)
Pyruvate Kinase

11
atg
Met

aag
Lys

gag
Glu
35

Ca_.t
H1s

gcc

tta
Leu

ata
Ile
20

aag
Lys

ggt
Gly

atg

ctt
Leu
5

att
Ile

ctt
Leu

tct
ser

gac

ggt
Gly

tgt
cys

ctc
Leu

cac
Hi1s

aac

Gly

act
Thr

aag
Lys

tct
Ser
55

act

BPS64825PC-2008028659
Gln Asp Leu Tyr Phe Lys

Thr

val

Arg

Ile
440

Phe

Ala

val

Ser

val
520

caa
Gln

ctt
Leu

gct
Ala
40

tac
Tyr

ggt

His

Lys

Leu
425

Pro

Glu

Asp

Leu

His
505

Lys

gca
Ala

gga
Gly
25

ggt
Gly

C@t
His

att

Leu

Ala
410

Ile

Arg

Ala

Pro

Lys

Asp

Ile

acc
Thr
10

ccg
Pro

atg
Met

caa
Gln

ctc

Glu
395

Ser

Ala

val

Arg

Arg

val

Arg

Ile

aat
Asn

gtt
val

aac
Asn

gaa
Glu

tcc

380

Ser

val

Lys

Lys

Gln
460

His

Ala

val

Glu

Gly

tca
Ser

gta
val

act
Thr
60

gcc
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Ile

Ile

Tyr

Thr
445

Ser

Pro

Leu

val

Leu
525

gct
Ala

aga
Arg

gcc
Ala
45

ctc
Leu

gtc

Lys

Ala

Ile

Arg

Asnh

Leu

Ala

Asp

val
510

Glu

ctt
Leu

tcg
Ser
30

g9
Arg

gat
Asp

atg

Thr

Ser

Ccys

Pro

Gln

Ile

Glu

His
495

Cys

Asp

cgt
Arg
15

gtg
val

ttc
Phe

aat
Asnh

ctc

val

ser
400

Phe

Thr

Leu

val

Ser
480

Gly

Gln

tca
ser

gag
Glu

aat
Asn

ctc
Leu

gac

48

96

144

192

240



Arg
65

aca
Thr

ata
Ile

ata
Ile

gaa
Glu

tct
Ser
145

cgt
Arg

cct
Pro

gat
Asp

tct
Ser

gga
Gly
225

gaa
Glu

atg
Met

ttc
Phe

cca
Pro

cgt
Arg
305

g9g
Gly

cct
Pro

Thr

aag
Lys

cag
Gln

gaa
Glu

gac
Asp
130

tta
Leu

tgc
Cys

Gly

atc
Ile

ttt
Phe
210

gaa
Glu

999
Gly

gtg

ctt
Leu

gtt
val
290

ccg
Pro

aca
Thr

gag
Glu

Ala

ggt
Gly

cta
Leu

gga
115

gtc
val

act
Thr

gag
Glu

att
Ile

atc
Ile
195

gtt
val

cac
Hi1s

gtc
val

gct
Ala

gct
Ala
275

gtc
val

act
Thr

gac
Asp

gct
Ala

Met

cct
Pro

aac
Asn
100

gat
Asp

aaa
Lys

gtc
val

aac
Ash

gta
val
180

caa
Gln

cgt
Arg

tca
Ser

atg
Met

aga
Arg
260

cag
Gln

aca
Thr

aga
Arg

tgc
Cys

gcc
Ala

Asp

gag
Glu
85

caa
Gln

tca
Ser

cct
Pro

ttg
Leu

tct
Ser
165

gtt
val

fele)
Trp

aaa
Lys

aag
Lys

aat
Asn
245

gga
Gly

aaa
Lys

gcc
Ala

gct
Ala

gtt
val
325

gtg

Asn
70

ata
Ile

ggt

aac
Asn

ggt

tcc
Ser
150

gca
Ala

gat
Asp

gga

gga
Gly

aac
Asn
230

tgt
Cys

gat
Asp

aca
Thr

aca
Thr

gaa
Glu
310

atg
Met

cta
Leu

Thr

cga
Arg

caa
Gln

gtt
val

gat
Asp
135

tgt
Cys

att
Ile

ctc
Leu

gtt
val

tct
Ser
215

atc
Ile

gaa
Glu

ctt
Leu

atg
Met

cag
Gln
295

gcc
Ala

ctt
Leu

aca
Thr

BPS64825PC-2008028659
Ile Leu Ser Ala

Gly

acc
Thr

gag
Glu

atc
Ile
120

gtg
val

gac
Asp

cta
Leu

CCa
Pro

ccyg
Pro
200

gac
Asp

atg
Met

aag
Lys

gga
Gly

atc
Ile
280

atg
Met

act
Thr

agt
Ser

atg
Met

ggd
Gly

atc
Ile
105

tcc
Ser

att
Ile

aag
Lys

gga
Gly

aca
Thr
185

aac
Ash

cta
Leu

ctc
Leu

att
Ile

atg
Met
265

aag
Lys

ctt
Leu

gac
Asp

Gly

tca
Ser

ttt
Phe
90

acc
Thr

atg
Met

ctc
Leu

tct
Ser

gaa
Glu
170

ctt
Leu

aaa
Lys

act
Thr

atg
Met

ctg
Leu
250

gag
Glu

atg
Met

gaa
Glu

gtt
val

gaa
Glu
330

agg
Arg

75

ctc
Leu

atc
Ile

agc
ser

tgt
Cys

ttc
Phe
155

aga
Arg

act
Thr

atc
Ile

gaa
Glu

tca
Ser
235

gag
Glu

att
Ile

gct
Ala

tcc
Ser

gca
Ala
315

acc
Thr

atc
Ile

aaa
Lys

tca
Ser

tac
Tyr

tca
Ser
140

ggt
Gly

aaa
Lys

gag
Glu

gac
Asp

gtt
val
220

aag
Lys

aat
Asn

ccg
Pro

aat
Ash

atg
Met
300

aac
Asnh

gct
Ala

tgt
Cys
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val

gaa
Glu

att
Ile

aag
Lys
125

gac
Asp

ctt
Leu

aac
Asn

aaa
Lys

atc
Ile
205

agg
Arg

gtg
val

tct
ser

atc
Ile

gct
Ala
285

aca
Thr

gct
Ala

gct
Ala

aaa
Lys

Met

ggc

gat
Asp
110

aaa
Lys

gtt
val

gtt
val

gat
Asp
190

atc
Ile

agg
Arg

gag
Glu

gat
Asp

gaa
Glu
270

ctt
Leu

gta
val

gtt
val

Gly

gaa
Glu

Leu

aaa
Lys
95

tac
Tyr

ctt
Leu

aca
Thr

cgt
Arg

aat
Asn
175

aaa
Lys

gct
Ala

tta
Leu

aat
Asnh

gct
Ala
255

aag
Lys

999
Gly

tct
Ser

ctt
Leu

gct
Ala
335

gca
Ala

Asp
80

ccg
Pro

atg
Met

gca
Ala

atc
Ile

tgc
Cys
160

ctt
Leu

gaa
Glu

ctt
Leu

ctt
Leu

caa
Gln
240

ttc
Phe

atg
Met

aaa
Lys

cct
Pro

gac
Asp
320

cac
His

gag
Glu

288

336

384

432

480

528
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624

672

720

768

816

864

912
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gat
Asp

tcg
Ser

acg
Thr
385

ggt
Gly

ttg
Leu

tcg
Ser

cgt
Arg

aac
Asn
465

aag
Lys

aag
Lys

ttc
Phe

tta
Leu
370

gca
Ala

tac
Tyr

tca
Ser

tgc
Cys

agg
Arg
450

aaa
Lys

acg
Thr

att
Ile

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

<400>

atc
Ile
355

ccyg
Pro

cag
Gln

acg
Thr

gtg
val

tca
Ser
435

att
Ile

gat
Asp

aag
Lys

gat
Asp

12
510
PRT

340
gat
Asp

tta
Leu

agt
Ser

gcg
Ala

att
Ile
420

gac
Asp

att
Ile

gca
Ala

gga
Gly

ggt
500

tac
Tyr

tct
ser

gtt
val

gag
Glu
405

gtg
val

tcg
Ser

ccg
Pro

acg
Thr

att
Ile
485

tcc
Ser

gac
Asp

ccy
Pro

ttt
Phe
390

ctt
Leu

CCa
Pro

gtg
val

gtg
val

gag
Glu
470

tgc
Cys

tct
Ser

att
Ile

atc
Ile
375

gcg
Ala

gtg
val

gag
Glu

gct
Ala

gtg
val
455

gag
Glu

aag
Lys

gtt
val

Arabidopsis thaliana
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Met Glu Met Leu

1

Lys Thr Lys

Met Ile Glu
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Arg Thr Ala
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Ile
20

Lys

Leu Gly Gly
5

Ile Ccys Thr

Leu Leu Lys

Gly Ser His Ser
55

Asp Asn Thr
70
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ctc
Leu
360

gag
Glu

tcg
Ser

gct
Ala

att
Ile

cat
His
440
gcg
Ala

atg
Met

aat
Asn

gtt
val

Gln

Leu

Ala

40

Tyr

Gly

345

cac
H1s

agce
Ser

gcg
Ala

aaa
Lys

gct
Ala
425

gcg
Ala

acg
Thr

att
Ile

gga
Gly

aag
Lys
505

Ala

Gly

25

Gly

His

Ile

aag
Lys

tta
Leu

atc
Ile

tac
Tyr
410

caa
Gln

gcg
Ala

gga
Gly

aat
Asnh

gat
490

ata
Ile

Thr

10

Pro

Met

Gln

Leu

aaa
Lys

gct
Ala

gtt
val
395

agg
Arg

gg99
Gly

aga
Arg

tct
sSer

ttg
Leu
475

tcy
Ser

gtg
val

Asn

val

Asn

Glu

Ser
75

acc
Thr

gct
Ala
380
gtt
val

ccg
Pro

aat
Asn

cgt
Arg

tcg
Ser
460

gct
Ala

att
Ile

acc
Thr

Gly

Ser

val

Thr

60

Ala
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cta
Leu
365

tca
Ser

ctc
Leu

agc
Ser

gat
Asp

ggt
Gly
445

gct
Ala

atc
Ile

gtg
val

gtg

Ala

Arg

Ala

45

Leu

val

350

gga
Gly

gtt
val

acc
Thr

gtt
val

atg
Met
430

ttg
Leu

agg
Arg

gga

gcg
Ala

gag
Glu
510

Leu

Ser

30

Arg

Asp

Met

atg
Met

gtt
val

aaa
Lys

ccg
Pro
415

gag
Glu

att
Ile

gat
Asp

ttc
Phe

ttg
Leu
495

taa

Arg

15

val

Phe

Asn

Leu

gtt
val

tcy
Ser

ggc
400

att
Ile

atg
Met

tac
Tyr

tca
ser

gcg
Ala
480

cac
H1s
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Glu

Asn

Leu

Asp
80
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Thr

Ile

Ile

Glu

Ser

145

Arg

Pro

Asp

Ser

Gly

Glu

Met

Phe

Pro

Pro

Lys

Gln

Glu

Asp

130

Leu

Cys

Gly

Ile

Phe

210

Glu

Gly

val

Leu

val

290

Pro

Thr

Glu

Gly

Leu

Gly

val

Thr

Glu

Ile

Ile

195

val

His

val

Ala

Ala

275

val

Thr

Asp

Ala

Pro

Asn

100

Asp

Lys

val

Asn

val

180

Gln

Arg

Ser

Met

Arg

260

Gln

Thr

Arg

Cys

Ala
340

Glu

85

Gln

Ser

Pro

Leu

Ser

165

val

Trp

Lys

Lys

Asn

245

Gly

Lys

Ala

Ala

val

325

val

Ile

Gly

Asn

Gly

Ser

150

Ala

Asp

Gly

Gly

Asn

230

Cys

Asp

Thr

Thr

Glu

310

Met

Leu

Arg

Gln

val

Asp

135

Ccys

Ile

Leu

val

ser

215

Ile

Glu

Leu

Met

Gln

295

Ala

Leu

Thr
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Thr

Glu

Ile
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val

Asp

Leu

Pro

Pro

200

Asp

Met

Lys

Gly

Ile

280

Met

Thr

ser

Met

Gly

Ile
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Ser

Ile

Lys

Gly

Thr
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Asn

Leu

Leu

Ile

Met

265

Lys

Leu

Asp

Gly

ser
345

Phe Leu Lys Glu
90

Thr

Met

Leu

Ser

Glu

170

Leu

Lys

Thr

Met

Leu

250

Glu

Met

Glu

val

Glu

330

Arg

Ile

Ser

Cys

Phe

155

Arg

Thr

Ile

Glu

Ser

235

Glu

Ile

Ala

Ser

Ala

315

Thr

Ile

Ser

Tyr

ser

140

Gly

Lys

Glu

Asp

val

220

Lys

Ash

Pro

Ash

Met

300

Ash

Ala

Cys
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Ile

Lys

Asp

Leu

Asn

Lys

Ile

205

Arg

val

Ser

Ile

Ala

285

Thr

Ala

Ala

Lys

Gly

Asp

110

Lys

Gly

val

val

Asp

190

Ile

Arg

Glu

Asp

Glu

270

Leu

val
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Gly
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350

Lys

Tyr

Leu

Thr

Arg
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Lys
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Leu
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255

Lys
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Leu
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335
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Leu
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Asp

Ser

Thr

385
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Leu

Ser

Arg
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465

Lys

Lys

Phe

Leu

370

Ala

Tyr

Ser

Cys

Lys

Thr

Ile

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

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

<400>

atg
Met
1

aag
Lys

atg
Met

gcc
Ala

ggt

gag
Glu

acg
Thr

att
Ile

atg
Met
50

cct

Ile

355

Pro

Gln

Thr

val

Ser

435

Ile

Asp

Lys

Asp

13
1479
DNA

Asp

Leu

Ser

Ala

Ile

420

Asp

Ile

Ala

Gly

Gly

Tyr

Ser

val

Glu

405

val

Ser

Pro

Thr

Ile

485

sSer

Asp

Pro

Phe

390

Leu

Pro

val

val

Glu

470

Cys

Ser

Ile

Ile

375

Ala

val

Glu

Ala

val

455

Glu

Lys

val

Arabidopsis thaliana
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(1)..(1479)
Pyruvate Kinase
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atg
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aag
Lys

gag
Glu
35

aac
Asn

gag

tta
Leu

ata
Ile
20

aag
Lys

aac
Ash

ata

ctt
Leu
5

gtt

val

ctt
Leu

act
Thr

cga

ggt
Gly

tgt
cys

ctc
Leu

ggt

acc

Gly

act
Thr

aag
Lys

atc
Ile
55

ggt

BPS64825PC-2008028659
Leu His Lys Lys Thr Leu
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Glu

Ser

Ala

Ile

His
440

Ala

Met

Asn

val

cga
Arg

ctt
Leu

gct
Ala
40

ctc
Leu

ttt

Ser

Ala

Lys

Ala
425

Ala

Thr

Ile

Gly

gca
Ala

gga
Gly
25

gaa
Glu

tgc
Cys

ctc

Leu

Ile

Tyr
410

Gln

Ala

Gly

Asn

Asp
490

Ile

acc
Thr
10

ccg
Pro

act
Thr

gcc
Ala
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val
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Arg

Gly

Arg

Ser

Leu
475

Ser

val

aat
Asn

gtt
val

ctc
Leu

gtc
val
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380

val

Pro

Ash

Arg
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460

Ala

Ile

Thr

Gly

tca
Ser

gat
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atg
Met
60

aaa gaa ggc
Seite 27

365

Ser

Leu
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Ile

val

val

gct
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Arg

aat
Asn
45

ctc
Leu
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Gly

val

Thr

val

Met
430

Leu

Arg

Gly
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Glu
510

ctc
Leu

tcg
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30

ctc
Leu

gat
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ccg

Met
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Lys

Pro
415

Glu

Ile
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Phe
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495

cgt
Arg
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gtg
val
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Arg
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Thr

ata
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Ile
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Tyr
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tca
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gag
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Thr

aag
Lys

cag
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Gly
65

cta
Leu

gga

gtc
val

act
Thr

gag
Glu
145

att
Ile

atc
Ile

gtt
val

cac
H1s

gtc
val
225

gct
Ala

gct
Ala

gtc
val

act
Thr

gat
Asp
305

gct
Ala

atc
Ile

Pro

aac
Asn

gat
Asp

aaa
Lys

gtc
val
130

aac
Asn

gta
val

caa
Gln

cgt
Arg

tca
Ser
210

atg
Met

aga
Arg

cag
Gln

aca
Thr

aga
Arg
290

tgc
Cys

gcc
Ala

gat
Asp

Glu

caa
Gln

tca
Ser

cct
Pro
115

ttg
Leu

tct
Ser

gtt
val

tgg
Trp

aaa
Lys
195

aag
Lys

aat
Asn

gga
Gly

aaa
Lys

gcc
Ala
275

gct
Ala

gtt
val

gtg
val

tac
Tyr

Ile

ggt
Gly

aac
Asn
100

&y

tcc
Ser

aca
Thr

gat
Asp

gga
180

gga
Gly

aac
Asn

tgt
Cys

gat
Asp

aca
Thr
260

aca
Thr

gaa
Glu

atg
Met

cta
Leu

gac
Asp

Arg

caa
Gln
85

att
Ile

gat
Asp

tgt
Cys

att
Ile

ctc
Leu
165

gtt
val

tct
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atc
Ile

gaa
Glu

ctt
Leu
245

atg
Met

cag
Gln

gcc
Ala

ctt
Leu

aca
Thr
325

att
Ile

Thr
70

gag
Glu

atc
Ile

gt
va

gac
Asp

cta
Leu
150

cca
Pro

ccg
Pro

gac
Asp

atg
Met

aag
Lys
230

gga
Gly

atc
Ile

atg
Met

act
Thr

agt
Ser
310

atg
Met

ctc
Leu

Gly

atc
Ile

tcc
Ser

att
Ile

aag
Lys
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gga
Gly

aca
Thr

aac
Asn

cta
Leu

ctc
Leu
215

att
Ile

atg
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aag
Lys

ctt
Leu

gac
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Gly

tca
Ser

cac
H1s
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Phe Leu Lys Glu Gly
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acc
Thr

atg
Met

ctc
Leu
120

tct
ser

gaa
Glu

ctt
Leu

aaa
Lys

act
Thr
200

atg
Met

ctyg
Leu

gag
Glu

atg
Met

gaa
Glu
280

gtt
val

gaa
Glu

agg
Arg

aag
Lys

atc
Ile

agce
Ser
105

tgt
Cys

ttc
Phe

aga
Arg

act
Thr

atc
Ile
185

gaa
Glu

tca
Ser

gag
Glu

att
Ile

gct
Ala
265

tcc
Ser

gca
Ala

acc
Thr

atc
Ile

aaa
Lys

tca
ser
90

tac
Tyr

tca
Ser

ggt
Gly

aaa
Lys

gag
Glu
170

gac
Asp

gtt
val

aag
Lys

aat
Asnh

cag
Gln
250

aat
Asnh

atg
Met

aac
Asnh

gct
Ala

tgt
Cys
330

acc
Thr

att
Ile

aag
Lys

gac
Asp

ctt
Leu

aac
Asn
155

aaa
Lys

atc
Ile

agg
Arg

gtg
val

tct
Ser
235

atc
Ile

gct
Ala

aca
Thr

gct
Ala

gca
Ala
315

aaa
Lys

cta
Leu

gat
Asp

aaa
Lys

Ty

gtt
val
140

gtt
val

gat
Asp

atc
Ile

aag
Lys

gag
Glu
220

gat
Asp

gaa
Glu

ctt
Leu

gta
val

gtt
val
300

gga
Gly

gaa
Glu

gga
Gly
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Lys

tac
Tyr

ctt
Leu

aca
Thr
125

cgt
Arg

aat
Asn

aaa
Lys

gct
Ala

tta
Leu
205

aat
Asn

gct
Ala

aag
Lys

999
Gly

tct
sSer
285

ctt
Leu

gct
Ala

gca
Ala

atg
Met

Pro

aag
Lys

gca
Ala
110

atc
Ile

tgc
Cys

ctt
Leu

gaa
Glu

ctt
Leu
190

ctt
Leu

caa
Gln

ttc
Phe

atg
Met

aaa
Lys
270

cct
Pro

gac
Asp

cac
H1s

gag
Glu

ctt
Leu

Ile

ata
Ile
95

gag
Glu

tct
Ser

cgt
Arg

cct
Pro

gat
Asp
175

tct
Ser

gga
Gly

gaa
Glu

atg
Met

ttc
Phe
255

cCa
Pro

cgt
Arg

999
Gly

cct
Pro

gat
Asp
335

tcg
Ser

Gln
80

gaa
Glu

gac
Asp

tta
Leu

tgc
Cys

gga
Gly
160

atc
Ile

ttt
Phe

gaa
Glu

gg99
Gly

gtg
val
240

ctt
Leu

gtt
val

ccg
Pro

aca
Thr

gag
Glu
320

ttc
Phe

tta
Leu

288

336

384

432

480

528
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624

672

720

768

816

864

912

960

1008
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ccg
Pro

cag
Gln

acg
Thr
385

gtyg
val

tcg
Ser

att
Ile

gat
Asp

aag
Lys
465

gat
Asp

tta
Leu

agt
Sser
370

gcg
Ala

att
Ile

gac
Asp

att
Ile

gca
Ala
450

gga
Gly

ggt
Gly

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

<400>

tct
Ser
355

gtt
val

gag
Glu

gtg
val

tcg
Ser

ccyg
Pro
435

acg
Thr

att
Ile

tcc
Ser

14
492
PRT

340

ccg
Pro

ttt
Phe

ctt
Leu

cct
Pro

gtg
val
420

gty
val

gag
Glu

tgc
Cys

tct
Ser

atc
Ile

gcg
Ala

gtg

gag
Glu
405

gct
Ala

gtg

gag
Glu

aag
Lys

gtt
val
485

gag
Glu

tcy
Ser

gct
Ala
390

att
Ile

cat
H1s

gcg
Ala

atg
Met

aat
Asn
470

gty
val

agce
ser

gct
Ala
375

aaa
Lys

gct
Ala

gtg
val

acg
Thr

att
Ile
455

gga
Gly

aag
Lys

Arabidopsis thaliana
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?et Glu Met Leu Eeu Gly Gly

Lys

Met

Ala

Gly

65

Leu

Thr

Ile

Met

50

Pro

Asnh

Lys

Glu

35

Asn

Glu

Gln

Ile

20

Lys

Ash

Ile

Gly

val

Leu

Thr

Arg

Gln
85

Cys

Leu

Gly

Thr

70

Glu

Thr

Lys

Ile

55

Gly

Ile
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tta
Leu
360

atc
Ile

tac
Tyr

caa
Gln

gcg
Ala

gga
Gly
440

aat
Asn

gat
Asp

ata
Ile

Arg

Leu

Ala

40

Leu

Phe

Thr

345
gct
Ala

gtc
val

agg
Arg

ggd
Gly

aga

Arg
425

tca
Ser

ttg
Leu

tcg
Ser

gtg
val

Ala
Gly
25

Glu
Cys

Leu

Ile

gct
Ala

gtt
val

ccg
Pro

aat
Asn
410

cgt
Arg

tcg
Ser

gct
Ala

att
Ile

agc
ser
490

Thr

10

Pro

Thr

Ala

Lys

Ser
90

tca
Ser

ctc
Leu

agc
Ser
395

gat
Asp

ggt
Gly

gct
Ala

atc
Ile

gtg
val
475

gtt
val

Asn

val

Leu

val

Glu

75

Ile

gtt
val

acc
Thr
380

gtt
val

ata
Ile

ttg
Leu

agg
Arg

gga
Gly
460

gcg
Ala

gag
Glu

Gly

Ser

Asp

Met

60

Gly

Asp
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gtt
val
365

aaa
Lys

ccg
Pro

gag
Glu

att
Ile

gat
Asp
445

ttc
Phe

ttg
Leu

taa

Ala

Arg

Asn

45

Leu

Lys

Tyr

350

tcg
Ser

ggc

att
Ile

atg
Met

tac
Tyr
430

tca
Ser

gcg
Ala

cac
H1s

Leu
Ser
30

Leu
Asp

Pro

Lys

acg
Thr

ggt

ttg
Leu

tcg
Ser
415

cgt
Arg

aac
Ash

aag
Lys

aag
Lys

Arg

15

val

Arg

Thr

Ile

Ile
95

gca
Ala

tac
Tyr

tcg
Ser
400

tgc
Cys

gg99
Gly

aaa
Lys

acg
Thr

att
Ile
480
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Glu

Thr

Lys

Gln
80
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1152

1200
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1392

1440
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Gly

val

Thr

Glu

145

Ile

Ile

val

His

val

225

Ala

Ala

val

Thr

305

Ala

Ile

Pro

Asp

Lys

val

130

Asn

val

Gln

Arg

Ser

210

Met

Arg

Gln

Thr

Arg

290

cys

Ala

Asp

Leu

Ser

Pro

115

Leu

Ser

val

Trp

Lys

Lys

Asn

Gly

Lys

Ala

275

Ala

val

val

Tyr

Ser
355

Ash

100

Gly

Ser

Thr

Asp

Gly

Gly

Asn

Cys

Asp

Thr

260

Thr

Glu

Met

Leu

Asp

340

Pro

Ile

Asp

Ccys

Ile

Leu

165

val

Ser

Ile

Glu

Leu

245

Met

Gln

Ala

Leu

Thr

325

Ile

Ile

Ile

val

Asp

Leu

150

Pro

Pro

Asp

Met

Ile

Met

Thr

Ser

310

Met

Leu

Glu

Ser

Ile

Lys

Gly

Thr

Asn

Leu

Leu

215

Ile

Met

Lys

Leu

Asp

Gly

Ser

His

Ser
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Met Ser Tyr Lys Lys Leu
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Leu

120

Ser

Glu

Leu

Lys

Thr

200

Met

Leu

Glu

Met

Glu

280

val

Glu

Arg

Lys

Leu
360

Cys

Phe

Arg

Thr

Ile

185

Glu

Ser

Glu

Ile

Ala

265

Ser

Ala

Thr

Ile

Ser

Gly

Lys

Glu

170

Asp

val

Lys

Asn

Asn

Met

Asn

Ala

330

Thr

Ala

Asp

Leu

Asn

155

Lys

Ile

Arg

val

Ser

235

Ile

Ala

Thr

Ala

Ala

315

Lys

Leu

Ser

Gly

val

140

val

Asp

Ile

Lys

Glu

220

Asp

Glu

Leu

val

val

300

Gly

Glu

Gly

val
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Thr

125

Arg

Asn

Lys

Ala

Leu

205

Asn

Ala

Lys

Gly

Ser

285

Leu

Ala

Ala

Met
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Ala
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Ile

Cys

Leu

Glu

Leu

190

Leu

Gln

Phe

Met

Asp

His

Glu

Leu

350

Ser

Glu

Ser

Arg

Pro

Asp

175

Ser

Gly

Glu

Met

Phe

255

Pro

Arg

Gly

Pro

Asp

335

Ser

Thr

Asp

Leu

Ccys

Gly

Ile

Phe

Glu

Gly

val

240

Leu

val

Pro

Thr

Glu

320

Phe

Leu

Ala
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GIn Sser val Phe Ala Ser Ala ITe val val Leu Thr Lys Gly Gly Tyr
370 375 380

Thr Ala Glu Leu val Ala Lys Tyr Arg Pro Ser val Pro Ile Leu Ser
385 390 395 400

val Ile val Pro Glu Ile Ala Gln Gly Asn Asp Ile Glu Met Ser Cys
405 410 415

Ser Asp Ser val Ala His val Ala Arg Arg Gly Leu Ile Tyr Arg Gly
420 425 430

ITe I1e Pro val val Ala Thr Gly Ser Ser Ala Arg Asp Ser Ash Lys
435 440 445

Asp Ala Thr Glu Glu Met Ile Asn Leu Ala Ile Gly Phe Ala Lys Thr
450 455 460

Lys Gly Ile Cys Lys Asn Gly Asp Ser Ile val Ala Leu His Lys Ile
465 470 475 480

Asp Gly Ser Ser val val Lys Ile val Ser val Glu
485 490

<210> 15

<211> 1498

<212> DNA

<213> Arabidopsis thaliana

<220>

<221> (DS

<222> (5)..(1498)
<223> Pyruvate Kinase

<400> 15
tgcg atg gct atg gaa cag agg cct aag acg aag atc gtg tgc aca ctc 49

Met Ala Met Glu Gln Arg Pro Lys Thr Lys Ile val Cys Thr Leu

1 5 10 15
ggg ccg gcg tcc aga tct gtc cca atg gtc gag aag ctt ctt atg gcg 97
Gly Pro Ala Ser Arg Ser val Pro Met val Glu Lys Leu Leu Met Ala

20 25 30
ggg atg agc gtg gct cgc ttc aac ttt tct cat gga tct tac gaa tat 145
Gly Met Ser val Ala Arg Phe Asn Phe Ser His Gly Ser Tyr Glu Tyr
35 40 45
cac cag gag act ctc gac aat ctt cgt cag gcc atg ctt aac act ggc 193
His GIn Glu Thr Leu Asp Asn Leu Arg Gln Ala Met Leu Asn Thr Gly
50 55 60
atg cta tgt gct gtc atg ctc gac acc aag gga cca gag att cga acc 241
Met Leu Cys Ala val Met Leu Asp Thr Lys Gly Pro Glu Ile Arg Thr
65 70 75

ggg ttc tta aag gat ggg aaa cct atc cag ctc aaa caa ¢ggc caa gaa 289
Gly Phe Leu Lys Asp Gly Lys Pro Ile Gln Leu Lys Gln Gly Gln Glu
80 85 90 95
atc acc att tca act gac tat gac ttg aag ggt gat gag aaa act att 337

Seite 31



Ile

tgc
cys

ata
Ile

aaa
Lys

ggt
Gly
160

act
Thr

aat
Asnh

ttg
Leu

ctc
Leu

atc
Ile
240

atg
Met

tac
Tyr

ctt
Leu

gat
Asp

ggt
320

gcc
Ala

ttc
Phe

tca
Ser

Thr

atg
Met

ctc
Leu

gaa
Glu
145

gaa
Glu

cta
Leu

caa
Gln

gta
val

atg
Met
225

ttg
Leu

gag
Glu

aag
Lys

gag
Glu

gtt
val
305

gaa
Glu

aag
Lys

aag
Lys

ctt
Leu

Ile

agc
ser

tgt
Cys
130

aag
Lys

aga
Arg

act
Thr

atc
Ile

caa
Gln
210

tca
Ser

ata
Ile

att
Ile

tgc
Cys

tct
Ser
290

gca
Ala

acc
Thr

ata
Ile

agg
Arg

gct
Ala

Ser

tac
Tyr
115

gcc
Ala

Ty

aag
Lys

gaa
Glu

gac
Asp
195

gtt
val

aag
Lys

aac
Asn

cca
Pro

aat
Asn
275

atg
Met

aat
Ash

gca
Ala

tgt
Cys

ata
Ile
355

tca
Ser

Thr
100

aag
Lys

gat
Asp

act
Thr

aac
Asn

aaa
Lys
180

atg
Met

agg
Arg

gtt
val

tcg
Ser

att
Ile
260

ttc
Phe

atc
Ile

gct
Ala

gct
Ala

gtg
val
340

atg
Met

tct
ser

Asp

aag
Lys

ggt

gtc
val

gtt
val
165

gac
Asp

att
Ile

aag
Lys

gaa
Glu

gat
Asp
245

gag
Glu

atg
Met

aaa
Lys

gtc
val

gga

325
gaa
Glu

ctt
Leu

gcg
Ala

Tyr

ttg
Leu

acc
Thr

cgt
Arg
150

aat
Ash

aag
Lys

gct
Ala

cta
Leu

aac
Asn
230

gcg
Ala

aag
Lys

999
Gly

tcc
Ser

ctc
Leu
310

gca
Ala

gca
Ala

cac
His

gtc
val

BPS64825PC-2008028659

Asp

gcg
Ala

atc
Ile
135

tgt
Cys

ctc
Leu

caa
Gln

ctyg
Leu

ctt
Leu
215

caa
Gln

ttt
Phe

ata
Ile

aag
Lys

cca
Pro
295

gat
Asp

tac
Tyr

gag
Glu

gct
Ala

aga
Arg

Leu

caa
Gln
120

tcg
Ser

cgt
Arg

cct
Pro

gac
Asp

tct
Ser
200

gga
Gly

gaa
Glu

atg
Met

ttc
Phe

cca
Pro
280

cga
Arg

ggc
Gly

cca
Pro

agce
Ser

gcg
Ala
360

acc
Thr

Lys
105

gat
Asp

tta
Leu

tgt
Cys

ggt
Gly

att
Ile
185

ttt
Phe

aaa
Lys

ggt
Gly

atc
Ile

tta
Leu
265

gtg
val

cCa
Pro

aca
Thr

gag
Glu

aca
Thr
345

gtc
val

gct
Ala
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Gly

gty
val

aag
Lys

gag
Glu

gtt
val
170

ctt
Leu

gtc
val

cat
H1s

gta
val

gca
Ala
250

gct
Ala

gtt
val

aca
Thr

gac
Asp

ctt
Leu
330

ctt
Leu

CcCct
Pro

act
Thr

Asp

aat
Asn

gtc
val

aac
Asn
155

gtg
val

gaa
Glu

aga
Arg

gct
Ala

gcg
Ala
235

aga
Arg

cag
Gln

aca
Thr

aga
Arg

tgt
Cys
315

gct
Ala

gac
Asp

atg
Met

tcc
ser

Glu

CCa
Pro

ctt
Leu
140

act
Thr

gtt
val

tgg
Trp

aaa
Lys

aaa
Lys
220

aat
Asn

ggt
Gly

aaa
Lys

gcg
Ala

gca
Ala
300

gtc
val

gtt
val

tat
Tyr

agc
Ser

tca
Ser

Lys

ggc
125

tct
Ser

tca
Ser

gat
Asp

Ty

ggt
Gly
205

acc
Thr

ttt
Phe

gac
Asp

gtyg
val

act
Thr
285

gaa
Glu

atg
Met

cgt
Arg

Gly

ccg
Pro
365

aga
Arg

Thr
110

atg
Met

tgt
Cys

atg
Met

ctc
Leu

gtt
val
190

tcg
Ser

ata
Ile

gat
Asp

ctt
Leu

atg
Met
270

cag
Gln

gct
Ala

ctt
Leu

aca
Thr

gac
Asp
350

atg
Met

gcc
Ala

Ile

gtc
val

gac
Asp

ctt
Leu

cca
Pro
175

CcccC
Pro

gac
Asp

ctt
Leu

gat
Asp

gga
Gly
255

atc
Ile

atg
Met

act
Thr

agt
ser

atg
Met
335

atc
Ile

gag
Glu

act
Thr

385

433

481

529

577

625

673

721

769

817

865

913

961

1009

1057

1105

1153



ctt
Leu

aag
Lys
400

acg
Thr

cac
Hi1s

gct
Ala

tca
Ser

gty
val
480

gtc
val

atg
Met
385

tat
Tyr

tct
Ser

agt
ser

aga
Arg

gag
Glu
465

gct
Ala

aag
Lys

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

<400>

370

atg
Met

aga
Arg

gac
Asp

ctc
Leu

gcc
Ala
450

tat
Tyr

ctc
Leu

tga

16

497
PRT

gtc
val

cca
Pro

tct
Ser

atc
Ile
435

tcg
Ser

ggt
Gly

ttc
Phe

ttg
Leu

ggg
Gly

ttt
Phe
420

tac
Tyr

atc
Ile

aaa
Lys

cgt
Arg

acc
Thr

ata
Ile
405

gat
Asp

cgt
Arg

gac
Asp

aag
Lys

aca
Thr
485

aga
Arg
390

CCcC
Pro

tgg
Trp

ggt
Gly

gag
Glu

aag
Lys
470

ggt
Gly

Arabidopsis thaliana

16

Met Ala Met Glu GIn Arg Pro
1 5

Pro

Met

Gln

Leu

65

Phe

Thr

Ala

Ser

Glu

50

Cys

Leu

Ile

Ser

val

35

Thr

Ala

Lys

Ser

Arg

20

Ala

Leu

val

Asp

Thr
100

Ser

Arg

Asp

Met

Gly

85

Asp

val

Phe

Asn

Leu

70

Lys

Tyr

Pro

Asnh

Leu

55

Asp

Pro

Asp
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375
gga
Gly

att
Ile

gcg
Ala

tta
Leu

tca
sSer
455

caa
Gln

aac
Asn

Lys

Met

Phe

40

Arg

Thr

Ile

Leu

ggc
Gly

ttg
Leu

tgt
Cys

gtc
val
440

aca
Thr

ctc
Leu

gct
Ala

Thr

val

25

Ser

Gln

Lys

Gln

agc acg
Ser Thr

tcc gtg
Ser Vval
410

agc aac
Ser Asn
425

ccg gtg
Pro val

gaa gaa
Glu Glu

tgc aag
Cys Lys

att gtt
Ile val
490

Lys Ile

Glu Lys

His Gly

Ala Met

Gly Pro
75

Leu Lys
90

Gly Asp

Seite 33

gcg
Ala
395

gtg
val

gag
Glu

ctg
Leu

act
Thr

acc
Thr
475

atc
Ile

val

Leu

Ser

Leu

60

Glu

Gln

Glu

380
agg
Arg

gtt
val

gca
Ala

tat
Tyr

ctc
Leu
460

gga
Gly

aag
Lys

Cys

Leu

Tyr

45

Asn

Ile

Gly

Lys

ctg
Leu

cct
Pro

ccg
Pro

gct
Ala
445

gag
Glu

gac
Asp

atc
Ile

Thr

Met

30

Glu

Thr

Arg

Gln

Thr
110

gty

gaa
Glu

gca
Ala
430

gga
Gly

ttc
Phe

tct
Ser

ttg
Leu

Leu

15

Ala

Tyr

Gly

Thr

Glu

95

Ile

gct
Ala

atc
Ile
415

aga
Arg

tcg
Ser

gcg
Ala

gtt
val

acc
Thr
495

Gly

Gly

His

Met

Gly

80

Ile

Cys

1201

1249

1297

1345

1393

1441

1489

1498



Met

Leu

Glu

145

Glu

Leu

Gln

val

Met

225

Leu

Glu

Lys

Glu

val

305

Glu

Lys

Lys

Leu

ser

Cys

130

Lys

Arg

Thr

Ile

Gln

210

Ser

Ile

Ile

Cys

Ser

290

Ala

Thr

Ile

Arg

Ala
370

Tyr

115

Ala

Gly

Lys

Glu

Asp

195

val

Lys

Asn

Pro

Asn

275

Met

Asn

Ala

Cys

Ile

355

Ser

Lys

Asp

Thr

Asn

Lys

Met

Arg

val

Ser

Ile

260

Phe

Ile

Ala

Ala

val

340

Met

Ser

Lys

Gly

val

val

165

Asp

Ile

Lys

Glu

Asp

245

Glu

Met

Lys

val

Gly

Glu

Leu

Ala

Leu

Thr

Arg

Asn

Lys

Ala

Leu

Asn

230

Ala

Lys

Gly

Ser

Leu

310

Ala

Ala

His

val

Ala

Ile

135

Ccys

Leu

Gln

Leu

Leu

215

Gln

Phe

Ile

Lys

Pro

295

Asp

Tyr

Glu

Ala

Arg
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GIn Asp val Asn Pro Gly Met

120

Ser

Arg

Pro

Asp

Ser

200

Gly

Glu

Met

Phe

Pro

280

Arg

Gly

Pro

Ser

Ala

360

Thr

Leu

Cys

Gly

Ile

185

Phe

Lys

Gly

Ile

Leu

265

val

Pro

Thr

Glu

Thr

345

val

Ala

Lys

Glu

val

170

Leu

val

His

val

Ala

250

Ala

val

Thr

Asp

Leu

330

Leu

Pro

Thr

val

Asn

155

val

Glu

Arg

Ala

Ala

235

Arg

Gln

Thr

Arg

Cys

315

Ala

Asp

Met

Ser

Leu

140

Thr

val

Trp

Lys

Gly

Lys

Ala

Ala

300

val

val

Tyr

Ser

sSer
380
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125

Ser

Ser

Asp

Gly

Gly

Thr

Phe

Asp

val

Thr

285

Glu

Met

Arg

Gly

Pro

365

Arg

Cys

Met

Leu

val

190

Ser

Ile

Asp

Leu

Met

270

Gln

Ala

Leu

Thr

Asp

350

Met

Ala

val

Asp

Leu

Pro

175

Pro

Asp

Leu

Asp

Gly

Ile

Met

Thr

Ser

Met

335

Ile

Glu

Thr

Ile

Lys

Gly

Thr

Asn

Leu

Leu

Ile

240

Met

Tyr

Leu

Asp

Gly

Ala

Phe

ser

Leu



Met

385

Tyr

Ser

Ser

Arg

Glu

465

Ala

Lys

Met

Arg

Asp

Leu

Ala

450

Tyr

Leu

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

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

<400>

aagtccaagc ccgaaaacaa gggttcttgc tccgacacga caacaaatcc agattttgag

val

Pro

Ser

Ile

435

Ser

Gly

Phe

17
1772
DNA

Leu

Gly

Phe

420

Tyr

Ile

Lys

Arg

Thr

Ile

405

Asp

Arg

Asp

Lys

Thr
485

Arg

Pro

Trp

Gly

Glu

Gly

Ile

Ala

Leu

ser

455

Gln

Ash

Arabidopsis thaliana

CDS

(89)..(1621D)
Pyruvate Kinase

17
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Gly ser Thr Ala Arg Leu

Leu

Cys

val

440

Thr

Leu

Ala

Ser

Ser

425

Pro

Glu

Cys

Ile

val

410

Asn

val

Glu

Lys

val
490

395

val

Glu

Leu

Thr

Thr

475

Ile

val

Ala

Tyr

Leu

460

Gly

Lys

Pro

Pro

Ala

445

Glu

Asp

Ile

val

Glu

Ala

430

Gly

Phe

Ser

Leu

Ala

Ile

415

Arg

Ser

Ala

val

Thr
495

Lys

Thr

His

Ala

Ser

val

480

val

cttagggaaa cttgagaagg agaaaaaa atg tcg aac ata gac ata gaa ggg

atc
Ile

gtt
val
25

ctt
Leu

agce
Ser

cat
H1s

ttg
Leu
10

tgc
Ccys

ttg
Leu

cat
H1s

aat
Asnh

aag
Lys

aca
Thr

aaa
Lys

gaa
Glu

acc
Thr
75

gag
Glu

tta
Leu

gcc
Ala

tac
Tyr
60

ggc

cta
Leu

Gly

ggt
Gly
45

cat
H1s

att
Ile

cct
Pro

cca
Pro
30

atg
Met

caa
Gln

ctc
Leu

aat
Asn
15

gct
Ala

aat
Ash

gag
Glu

gct
Ala

gat
Asp

tct
ser

gtg
val

aca
Thr

gct
Ala
80

999
Gly

cgc
Arg

gct
Ala

ctc
Leu
65

gtc
val

agg
Arg

act
Thr

cgc
Arg
50

gac
Asp

atg
Met

atc
Ile

gtt
val
35

ttc
Phe

aac
Asn

ctt
Leu

cca
Pro
20

tcc
Ser

aac
Ash

ctc
Leu

gat
Asp
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aag
Lys

atg
Met

ttc
Phe

cgc
Arg

act
Thr
85

acg
Thr

atc
Ile

tca
Ser

tct
Ser
70

aag
Lys

aag
Lys

gaa
Glu

cat
His
55

gct
Ala

999
Gly

Met Ser Asnh Ile Asp Ile Glu Gly

ata
Ile

aag
Lys
40

gga
Gly

atg
Met

cct
Pro

60
112

160

208

256

304

352



gag
Glu

gaa
Glu
105

gaa
Glu

CccCcC
Pro

ttg
Leu

tcg
Ser

gtt
val
185

tgg
Trp

aaa
Lys

aaa
Lys

aac
Asnh

ggt
265

aag
Lys

gcc
Ala

gct
Ala

gtg
val

gty
val
345

att
Ile
90

ggt
Gly

tca
ser

Gly

tca
ser

gcg
Ala
170

gat
Asp

ggt
Gly

ggt

agc
Ser

ttt
Phe
250

gat
Asp

ttg
Leu

act
Thr

gaa
Glu

atg
Met
330

aaa
Lys

cgt
Arg

caa
Gln

acg
Thr

aac
Asn

tgt
Cys
155

atg
Met

ctt
Leu

gtt
val

tcg
Ser

ata
Ile
235

gat
Asp

ctc
Leu

atg
Met

cag
Gln

gcc
Ala
315

ctt
Leu

gtc
val

act
Thr

gag
Glu

ata
Ile

acc
Thr
140

gat
Asp

ctt
Leu

CCC
Pro

ccg
Pro

gat
Asp
220

atg
Met

gag
Glu

ggg
Gly

atc
Ile

atg
Met
300

aca
Thr

agc
Ser

atg
Met

ggt
Gly

att
Ile

tcc
ser
125

ata
Ile

cct
Pro

ggt
Gly

act
Thr

aac
Asn
205

ctt
Leu

ctc
Leu

atc
Ile

atg
Met

tac
Tyr
285

ctg
Leu

gat
Asp

ggt
Gly

gct
Ala

ttc
Phe

act
Thr
110

atg
Met

ctc
Leu

gag
Glu

gaa
Glu

ttg
Leu
190

agc
ser

gtt
val

atg
Met

ttg
Leu

gag
Glu
270

aag
Lys

gag
Glu

gtt
val

gag
Glu

aag
Lys
350

ttg
Leu
95

ata
Ile

agc
ser

tgt
Cys

tct
ser

aga
Arg
175

aca
Thr

att
Ile

aat
Ash

tca
Ser

cgt
Arg
255

att
Ile

tgt
Cys

tca
Ser

gca
Ala

agt
Ser
335

atc
Ile
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aaa
Lys

acc
Thr

tat
Tyr

gca
Ala

gga
Gly
160

aag
Lys

gat
Asp

gat
Asp

gtc
val

aag
Lys
240

gaa
Glu

ccg
Pro

aac
Asn

atg
Met

aat
Asn
320

gca
Ala

tgc
Cys

gat
Asp

act
Thr

aaa
Lys

gat
Asp
145

act
Thr

aat
Asn

aag
Lys

atg
Met

cgc
Arg
225

gtt
val

aca
Thr

ata
Ile

ctt
Leu

atc
Ile
305

gct
Ala

gca
Ala

att
Ile

ggg aac cct ata caa

Gly

gat
Asp

aag
Lys
130

gga
Gly

gtt
val

gtyg
val

gat
Asp

att
Ile
210

aag
Lys

gag
Glu

gat
Asp

gag
Glu

gcg
Ala
290

aaa
Lys

gtt
val

gga
Gly

gaa
Glu

Asn

tat
Tyr
115

ctyg
Leu

agc
Ser

agg
Arg

aat
Asn

att
Ile
195

gct
Ala

gtt
val

aac
Asn

gcg
Ala

aag
Lys
275

ggt
Gly

tca
Ser

ctt
Leu

gct
Ala

gcc
Ala
355

Pro
100

gac
Asp

cct
Pro

ata
Ile

tgc
Cys

ctt
Leu
180

gaa
Glu

ctt
Leu

ctt
Leu

cag
Gln

ttc
Phe
260

atc
Ile

aaa
Lys

cct
Pro

gat
Asp

tat
Tyr
340

gaa
Glu
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Ile

att
Ile

ttg
Leu

agt
Ser

cgg
Arg
165

Ccct
Pro

gat
Asp

tcg
ser

gga
Gly

gaa
Glu
245

atg
Met

ttc
Phe

ccyg
Pro

cgg
Arg

ggt
Gly
325

ccg
Pro

tcc
Ser

Gln

caa
Gln

gat
Asp

cta
Leu
150

tgt
Cys

att
Ile

ttt
Phe

tct
Ser
230

ggt
Gly

gtt
val

ttg
Leu

gty
val

cca
Pro
310

act
Thr

gaa
Glu

tcg
Ser

ctg
Leu

gga
Gly

gtg
val
135

gct
Ala

gaa
Glu

gtt
val

ctc
Leu

gtc
val
215

Cfflt
H1s

gtyg
val

gcc
Ala

gct
Ala

gtc
val
295

acc
Thr

gac
Asp

ata
Ile

ctt
Leu

aag
Lys

gac
Asp
120

aag
Lys

gtc
val

aac
Asn

gtt
val

ggt
Gly
200

cgt
Arg

gct
Ala

att
Ile

cgt
Arg

caa
Gln
280

aca
Thr

cga
Arg

tgt
Cys

gct
Ala

gat
Asp
360

400

448

496

544

592

640

688

736

784

832

880

928

976

1024

1072

1120

1168



tac
Tyr

agce
Ser

gcg
Ala

aat
Asn

gtc
val
425

tca
Ser

gct
Ala

att
Ile

ggt
Gly

aag
Lys
505

ttggattgtt ggtaatcgta actgagattt tgctttgtag catgaaataa agaaaacagg

tcacaatagt tcctgaaact ctgttacttt taagatatct ctctctcttt taaaaaaaaa

a

aac
Asnh

CcCa
Pro

agg
Arg

ctc
Leu
410

ccg
Pro

cct
Pro

gaa
Glu

gaa
Glu

gat
Asp
490

atc
Ile

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

<400>

aca
Thr

ctc
Leu

gca
Ala
395

gtg
val

gtt
val

gca
Ala

gga
Gly

gct
Ala
475

gca
Ala

tgt
cys

18
510
PRT

atc
Ile

gag
Glu
380

aaa
Lys

gct
Ala

atg
Met

agg
Arg

tct
Ser
460

gct
Ala

atc
Ile

gt
va

ttt
Phe
365

agt
Ser

ctc
Leu

aaa
Lys

acc
Thr

cat
His
445

gca
Ala

ctg
Leu

gtg
val

gtt
val

aaa
Lys

ctt
Leu

atc
Ile

tac
Tyr

act
Thr
430

agt
Ser

aag
Lys

aag
Lys

gcg
Ala

aag
Lys
510

gag
Glu

gca
Ala

att
Ile

aga
Arg
415

gat
Asp

ctg
Leu

gca
Ala

tcg
Ser

ctg
Leu
495

tga

Arabidopsis thaliana
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cga gca act cca
Arg Ala Thr Pro

atg
Met

tca
Ser

gtg
val
400

ccg
Pro

tcc
Ser

ata
Ile

aca
Thr

gct
Ala
480

cac
H1s

gattacagac ttctttcaat acctcaaatc

atc
Ile

tcc
Ser
385

ttg
Leu

gct
Ala

ttt
Phe

tac
Tyr

gat
Asp
465

act
Thr

cgt
Arg

?et Ser Asn Ile ésp Ile Glu Gly Ile

Gly Arg ITe Pro Lys Thr Lys Ile val
20

25

Arg Thr val Ser Met Ile Glu Lys Leu
35 40

Ala Arg Phe Asn Phe Ser His Gly Ser
50 55

370

gct
Ala

aca
Thr

gtt
val

gac
Asp

aga
Arg
450

agt
Ser

cag
Gln

att
Ile

gta
val

cgt
Arg

ccg
Pro

tgg
Trp
435

ggt
Gly

gaa
Glu

aga
Arg

gga
Gly

cgg
Arg

gga
Gly

att
Ile
420

tct
ser

cta
Leu

gcc
Ala

gga
Gly

gct
Ala
500

act
Thr

ggt
Gly
405

ctg
Leu

tgt
Cys

atc
Ile

acc
Thr

ctg
Leu
485

gcc
Ala

ctt
Leu

gct
Ala
390

tca
Ser

tca
Ser

agt
Ser

cct
Pro

gaa
Glu
470

tgc
Cys

tca
Ser

cca
Pro
375

aac
Asn

act
Thr

gtg
val

gac
Asp

atg
Met
455

gtt
val

aac
Asn

gtt
val

atg
Met

aaa
Lys

gct
Ala

gtt
val

gag
Glu
440

ttg
Leu

atc
Ile

cgt
Arg

att
Ile

Leu Lys Glu Leu Pro Ash Asp
10 15

Cys Thr Leu Gly Pro Ala Ser
30

Leu Lys Ala Gly Met Asn val
45

His Glu Tyr His Gln Glu Thr
60

Seite 37

1216

1264

1312

1360

1408

1456

1504

1552

1600

1651

1711

1771
1772



Leu

65

val

Asp

Thr

Lys

Asp

145

Thr

Asn

Lys

Met

Thr

Ile

Leu

Ile

305

Ala

Asp

Met

Gly

Asp

Lys

Gly

val

val

Asp

Ile

210

Lys

Glu

Asp

Glu

Ala

290

Lys

val

Asn

Leu

Asn

Tyr

115

Leu

Ser

Arg

Asn

Ile

195

Ala

val

Asn

Ala

ser

Leu

Leu

Asp

Pro

100

Asp

Pro

Ile

Cys

Leu

180

Glu

Leu

Leu

Gln

Phe

260

Ile

Lys

Pro

Asp

Arg

Thr

85

Ile

Ile

Leu

Ser

Arg

Pro

Asp

Ser

Gly

Glu

245

Met

Phe

Pro

Arg

Gly

Ser

70

Lys

Gln

Gln

Asp

Leu

150

Cys

Gly

Ile

Phe

Ser

230

Gly

val

Leu

val

Pro

310

Thr

Ala

Gly

Leu

Gly

val

135

Ala

Glu

val

Leu

val

215

His

val

Ala

Ala

val

295

Thr

Asp

BPS64825PC-2008028659

Met His Asn Thr Gly Ile
75

Pro

Lys

Asp

120

Lys

val

Asn

val

Gly

Arg

Ala

Ile

Arg

Gln

280

Thr

Arg

Cys

Glu

Glu

105

Glu

Pro

Leu

Ser

val

185

Trp

Lys

Lys

Asn

Gly

Lys

Ala

Ala

val

Ile

90

Gly

ser

Gly

Ser

Ala

170

Asp

Gly

Gly

Ser

Phe

250

Asp

Leu

Thr

Glu

Met
330

Arg

Gln

Thr

Asn

Cys

155

Met

Leu

val

Ser

Ile

235

Asp

Leu

Met

Gln

Ala

315

Leu

Thr

Glu

Ile

Thr

140

Asp

Leu

Pro

Pro

Asp

220

Met

Glu

Gly

Ile

Met

300

Thr

ser

Seite 38

Gly

Ile

Ser

125

Ile

Pro

Gly

Thr

Asn

205

Leu

Leu

Ile

Met

Tyr

Leu

Asp

Gly

Leu

Phe

Thr

110

Met

Leu

Glu

Glu

Leu

190

Ser

val

Met

Leu

Glu

270

Lys

Glu

val

Glu

Ala

Leu

95

Ile

Ser

Ccys

Ser

Arg

175

Thr

Ile

Asn

Ser

Arg

255

Ile

cys

Ser

Ala

Ser
335

Ala

80

Lys

Thr

Tyr

Ala

Gly

Lys

Asp

Asp

val

Lys

Glu

Pro

Asn

Met

Asn

320

Ala



Ala

Ile

Ile

Ser

385

Leu

Ala

Phe

Tyr

Asp

465

Thr

Arg

Gly

Glu

Arg

370

Ala

Thr

val

Asp

450

Ser

Gln

Ile

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

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

<400>

tctctgtttt ccttgttctc caagccagat ctctctccat aaatctctct tcatctctct

ctttccacca aacatccgcg atcctcgatt ctcaattccg tgtctgtttt ttttcttcac

Ala

Ala

355

Ala

val

Arg

Pro

Trp

Gly

Glu

Arg

Gly

19
1853
DNA

Tyr

340

Glu

Thr

Arg

Gly

Ile

420

Ser

Leu

Ala

Gly

Ala
500

Pro

Ser

Pro

Thr

Gly

Leu

Cys

Ile

Thr

Leu

485

Ala

Glu

Ser

Leu

Ala

390

Ser

Ser

Ser

Pro

Glu

470

Cys

Ser

Ile

Leu

Pro

375

Asn

Thr

val

Asp

Met

455

val

Asn

val

Arabidopsis thaliana

CDS

(127)..(1623)

Pyruvate Kinase

19
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Ala val Lys val Met Ala

Asp

360

Met

Lys

Ala

val

Glu

440

Leu

Ile

Arg

Ile

345

Tyr

Ser

Ala

Ash

val

425

Ser

Ala

Ile

Gly

Asn

Pro

Arg

Leu

410

Pro

Pro

Glu

Glu

Asp

490

Ile

Thr

Leu

Ala

395

val

val

Ala

Gly

Ala

475

Ala

Cys

Ile

Glu

380

Lys

Ala

Met

Arg

ser

460

Ala

Ile

val

Phe

365

Ser

Leu

Lys

Thr

His

445

Ala

Leu

val

val

Leu

Ile

Tyr

Thr

430

Ser

Lys

Lys

Ala

Ile

Glu

Ala

Ile

Arg

Asp

Leu

Ala

Ser

Leu
495

Ccys

Met

Ser

val

400

Pro

Ser

Ile

Thr

Ala

480

His

ttagcg atg gcg atg ata gag caa agg ccg aag acg aag atc gtt tgt

1

Met Ala Met ITe Glu Gln Arg Pro Lys Thr Lys Ile val Cys
5 10

act cta ggt cca gct tcc aga tct gtt ccg atg gtc gag aag ctt ctt

15

20

25

Thr Leu Gly Pro Ala Ser Arg Ser val Pro Met val Glu Lys Leu Leu
30

agg gct ggt atg aac gtt gct cgt ttc aat ttc tct cat gga tct cat
Seite 39

60

120

168

216

264



Arg

gaa
Glu

act
Thr

cga
Arg

caa
Gln
95

acg
Thr

atg
Met

tgt
Cys

atg
Met

ctc
Leu
175

gtc
val

tca
Ser

att
Ile

gat
Asp

ctg
Leu
255

atg
Met

cag
Gln

gct
Ala

Ala

tac
Tyr

999
Gly

acc
Thr
80

gag
Glu

att
Ile

gtc
val

gac
Asp

ctc
Leu
160

CCa
Pro

ccg
Pro

gac
Asp

ctt
Leu

gac
Asp
240

Gly

atc
Ile

atg
Met

acg
Thr

Gly

cat
H1s

att
Ile
65

oty

atc
Ile

tgc
Cys

att
Ile

aaa
Lys
145

ggt
Gly

act
Thr

aat
Asn

ttg
Leu

ctc
Leu
225

att
Ile

atg
Met

tac
Tyr

ctc
Leu

gat
Asp

Met

caa
Gln
50

ctc
Leu

ttc
Phe

act
Thr

atg
Met

ctt
Leu
130

gag
Glu

gag
Glu

cta
Leu

caa
Gln

gtt
val
210

atg
Met

ttg
Leu

gaa
Glu

aaa
Lys

gag
Glu
290

gta
val

Asnh
35

gag
Glu

tgt
Cys

ttg
Leu

att
Ile

agc
Ser
115

tgt
Cys

aac
Asn

aga
Arg

act
Thr

atc
Ile
195

caa
Gln

tct
ser

gtc
val

atc
Ile

tgc
Cys
275

tcc
Ser

gca
Ala

val

act
Thr

gcc
Ala

aaa
Lys

tcy
Ser
100

tac
Tyr

gct
Ala

ggt
Gly

aag
Lys

gag
Glu
180

gac
Asp

gtc
val

aag
Lys

aat
Asn

ccy
Pro
260

aac
Asn

atg
Met

aac
Asn

Ala

ctc
Leu

gtc
val

gat
Asp
85

act
Thr

aaa
Lys

gat
Asp

aca
Thr

aac
Asn
165

aaa
Lys

atg
Met

cgg
Arg

gtc
val

tca
Ser
245

att
Ile

atc
Ile

atc
Ile

gca
Ala
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Phe Asn Phe Ser

Arg

gat
Asp

atg
Met
70

ggg
Gly

gac
Asp

aag
Lys

ggt
Gly

gtc
val
150

gtt
val

gac
Asp

att
Ile

aaa
Lys

gag
Glu
230

gac
Asp

gag
Glu

cag
Gln

aaa
Lys

gtc
val

aat
Asn
55

ctc
Leu

aaa
Lys

tat
Tyr

ttg
Leu

aca
Thr
135

cgt
Arg

aat
Ash

aaa
Lys

gct
Ala

ctt
Leu
215

aac
Ash

gct
Ala

aag
Lys

Gly

tct
Ser
295

ctt
Leu

40

ctt
Leu

gac
Asp

CcCa
Pro

gac
Asp

gct
Ala
120

atc
Ile

tgc
cys

ctc
Leu

gaa
Glu

ctg
Leu
200

cta
Leu

caa
Gln

ttc
Phe

atc
Ile

aaa
Lys
280

cct
Pro

gat
Asp

cat
H1s

acc
Thr

atc
Ile

ttg
Leu
105

gtt
val

tcc
Ser

cgg
Arg

cca
Pro

gac
Asp
185

tct
Ser

gga
Gly

gaa
Glu

atg
Met

ttc
Phe
265

cct
Pro

aga
Arg

ggt
Gly

caa
Gln

aag
Lys

cag
Gln
90

aag
Lys

gat
Asp

tta
Leu

tgt
cys

ggt
Gly
170

atc
Ile

ttt
Phe

aag
Lys

ggt
Gly

att
Ile
250

tta
Leu

gtg
val

CcCcC
Pro

aca
Thr
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His

gct
Ala

ggt
Gly
75

ctg
Leu

ggt
Gly

gty
val

ctyg
Leu

gag
Glu
155

gtt
val

atg
Met

gtc
val

cac
H1s

gtg
val
235

gct
Ala

gct
Ala

gtc
val

aca
Thr

gac
Asp

Gly

atg
Met
60

cca
Pro

aaa
Lys

gac
Asp

aac
Asn

gtt
val
140

aac
Asn

gtt
val

caa
Gln

agg
Arg

gcc
Ala
220

gca
Ala

aga
Arg

cag
Gln

aca
Thr

aga
Arg
300

tgt
Cys

Ser
45

ctt
Leu

gaa
Glu

caa
Gln

gag
Glu

cca
Pro
125

ctc
Leu

tct
Ser

gtg
val

tgg
Trp

aaa
Lys
205

aaa
Lys

aat
Asnh

gga
Gly

aag
Lys

gca
Ala
285

gcc
Ala

gtc
val

His

aac
Asn

atc
Ile

gga
Gly

aac
Asn
110

gga
Gly

tct
ser

gcg
Ala

gat
Asp

gga
Gly
190

ggt
Gly

aac
Asn

ttt
Phe

gat
Asp

gtg
val
270

act
Thr

gaa
Glu

atg
Met

312

360

408

456

504

552

600

648

696

744

792

840

888

936

984

1032

1080



ctc
Leu

aca
Thr
335

gat
Asp

ctc
Leu

gcc
Ala

gtg
val

gag
Glu
415

gcg
Ala

gga
Gly

ttt
Phe

tcc
Ser

ttg
Leu
495

cgctacttta aacgttttat tatgaaacta ttcaagattg tgattaaaat cttgagatag

agt
Ser
320

atg
Met

gtc
val

gag
Glu

act
Thr

gct
Ala
400

atc
Ile

aga
Arg

tcc
ser

gct
Ala

gtt
val
480

acc
Thr

305

ggt
Gly

gct
Ala

ttc
Phe

tca
Ser

ctc
Leu
385

aag
Lys

aaa
Lys

cac
H1s

gca
Ala

act
Thr
465

gtt
val

gtc
val

aaaactcaag

acagctcctt

caattatcat

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

<400>

20
498
PRT

gaa
Glu

aag
Lys

aag
Lys

ctt
Leu
370

atc
Ile

tac
Tyr

acc
Thr

agc
Ser

aga
Arg
450

cag
Gln

gct
Ala

aag
Lys

ttctattttt tgcttattac cacaactact gtgaccggtg aatccactta
ttgggatatt ttggttgtat tgaaacctat tggatcattc atacacgtat

act
Thr

atc
Ile

agg
Arg
355

gca
Ala

atg
Met

aga
Arg

gac
Asp

ctt
Leu
435

gcc
Ala

tac
Tyr

cta
Leu

tga

gca gct
Ala Ala
325

tgc gtg
Cys val
340

atc atg
Ile Met

tct tca
Ser Ser

gtc cta
val Leu

cca gga
Pro Gly
405

ttc ttt
Phe Phe
420

atc ttc
Ile Phe

tca cac
Ser His

ggg aaa
Gly Lys

ctc cga
Leu Arg
485
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310

gga
Gly

gaa
Glu

ctg
Leu

gct
Ala

acc
Thr
390

atg
Met

gac
Asp

cgt
Arg

gat
Asp

gag
Glu
470

gtc
val

gca
Ala

gcc
Ala

tac
Tyr

gtc
val
375

aga
Arg

cct
Pro

tgg
Trp

ggt
Gly

gaa
Glu
455

aaa
Lys

ggt
Gly

tac
Tyr

gag
Glu

tct
Ser
360

aga
Arg

gga
Gly

att
Ile

tct
ser

ctg
Leu
440

tca
ser

gag
Glu

aat
Asn

cct
Pro

agc
Ser
345

CCa
Pro

act
Thr

gga
Gly

cta
Leu

tgc
Cys
425

atc
Ile

aca
Thr

cta
Leu

gct
Ala

gaa
Glu
330

acc
Thr

gtt
val

gct
Ala

agce
ser

tcc
Ser
410

agc
ser

ccCa
Pro

gaa
Glu

tgc
Cys

tcc
Ser
490

315

cta
Leu

ctt
Leu

CCa
Pro

aac
Asn

aca
Thr
395

gtc
val

gat
Asp

gtg
val

gaa
Glu

aag
Lys
475

gtg
val

gcc
Ala

gac
Asp

atg
Met

tca
Ser
380

gca
Ala

gtt
val

gaa
Glu

ctc
Leu

gct
Ala
460

act
Thr

atc
Ile

gtc
val

tac
Tyr

agt
Ser
365

gct
Ala

aga
Arg

gtt
val

tcc
Ser

tac
Tyr
445

atc
Ile

gga
Gly

aag
Lys

cgt
Arg

ggt
Gly
350

CCa
Pro

aga
Arg

ctt
Leu

cct
Pro

ccc
Pro
430

gct
Ala

gag
Glu

gat
Asp

atc
Ile

tgattccact caaaaattca cgtttttggc gtttggggaa

Arabidopsis thaliana

20

Met Ala Met Ile Glu GIn Arg Pro Lys Thr Lys Ile val Cys Thr Leu
1 5 10 15
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1272

1320

1368

1416
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1663

1723

1783

1843
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Gly

Gly

His

Ile

65

Gly

Ile

Cys

Ile

Lys

145

Gly

Thr

Asn

Leu

Leu

225

Ile

Met

Tyr

Pro

Met

Gln

50

Leu

Phe

Thr

Met

Leu

130

Glu

Glu

Leu

Gln

val

210

Met

Leu

Glu

Lys

Ala

Asn

35

Glu

Cys

Leu

Ile

Ser

115

Cys

Asn

Arg

Thr

Ile

195

Gln

ser

val

Ile

Cys
275

Ser

20

val

Thr

Ala

Lys

Ser

100

Tyr

Ala

Gly

Lys

Glu

180

Asp

val

Lys

Ash

Pro

260

Ash

Arg

Ala

Leu

val

Asp

85

Thr

Lys

Asp

Thr

Asn

165

Lys

Met

Arg

val

Ser

245

Ile

Ile

Ser

Arg

Asp

Met

70

Gly

Asp

Lys

Gly

val

150

val

Asp

Ile

Lys

Glu

230

Asp

Glu

Gln

val

Phe

Asnh

55

Leu

Lys

Tyr

Leu

Thr

135

Arg

Asn

Lys

Ala

Leu

215

Asn

Ala

Lys

Gly
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Pro Met val Glu Lys Leu

Asn

40

Leu

Asp

Pro

Asp

Ala

120

Ile

Cys

Leu

Glu

Leu

200

Leu

Gln

Phe

Ile

Lys

Phe

His

Thr

Ile

Leu

105

val

Ser

Arg

Pro

Asp

185

Ser

Gly

Glu

Met

Phe

265

Pro

Ser

Gln

Lys

Gln

90

Lys

Asp

Leu

Cys

Gly

Ile

Phe

Lys

Gly

Ile

250

Leu

val
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His

Ala

Gly

75

Leu

Gly

val

Leu

Glu

155

val

Met

val

His

val

235

Ala

Ala

val

Gly

Met

60

Pro

Lys

Asp

Asnh

val

140

Ash

val

Gln

Arg

Ala

220

Ala

Arg

Gln

Thr

Ser

45

Leu

Glu

Gln

Glu

Pro

125

Leu

Ser

val

Trp

Lys

Lys

Asn

Gly

Lys

Ala
285

Leu

30

His

Asnh

Ile

Gly

Asn

110

Gly

Ser

Ala

Asp

Gly

Gly

Asnh

Phe

Asp

val

270

Thr

Arg

Glu

Thr

Arg

Gln

95

Thr

Met

Cys

Met

Leu

175

val

Ser

Ile

Asp

Leu

255

Met

Gln

Ala

Tyr

Gly

Thr

80

Glu

Ile

val

Asp

Leu

160

Pro

Pro

Asp

Leu

240

Gly

Ile

Met
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Leu Glu Ser Met Ile Lys Ser Pro Arg Pro Thr Arg Ala Glu Ala Thr
290 295 300

Asp val Ala Asn Ala val Leu Asp Gly Thr Asp Cys val Met Leu Ser
305 310 315 320

Gly Glu Thr Ala Ala Gly Ala Tyr Pro Glu Leu Ala val Arg Thr Met
325 330 335

Ala Lys Ile cys val Glu Ala Glu Ser Thr Leu Asp Tyr Gly Asp val
340 345 350

Phe Lys Arg Ile Met Leu Tyr Ser Pro val Pro Met Ser Pro Leu Glu
355 360 365

Ser Leu Ala Ser Ser Ala val Arg Thr Ala Asn Ser Ala Arg Ala Thr
370 375 380

Leu ITe Met val Leu Thr Arg Gly Gly Ser Thr Ala Arg Leu val Ala
385 390 395 400

Lys Tyr Arg Pro Gly Met Pro Ile Leu Ser val val val Pro Glu Ile
405 410 415

Lys Thr Asp Phe Phe Asp Trp Ser Cys Ser Asp Glu Ser Pro Ala Arg
420 425 430

His Ser Leu Ile Phe Arg Gly Leu Ile Pro val Leu Tyr Ala Gly Ser
435 440 445

Ala Arg Ala Ser His Asp Glu Ser Thr Glu Glu Ala ITe Glu Phe Ala
450 455 460

Thr Gln Tyr Gly Lys Glu Lys Glu Leu Cys Lys Thr Gly Asp Ser val
465 470 475 480

val Ala Leu Leu Arg val Gly Asn Ala Ser val Ile Lys Ile Leu Thr
485 490 495

val Lys

<210> 21

<211> 1890

<212> DNA

<213> Arabidopsis thaliana

<220>

<221> (DS

<222> (126)..(1658)
<223> Pyruvate Kinase

<400> 21
ctgttcgtcg atataaaact ttcttcgtta ccattttgag tctccggcgg ctttcacact 60
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Ccagaaaaaa aacacagaag ctacgttttt caggactttg attaggtttt tggagattta 120

caaaa atg tcg aac ata gac ata gaa gga ata ttg aag gag cta cct aat 170
Tet Ser Asn Ile ésp Ile Glu Gly Ile igu Lys Glu Leu Pro Asn

gat ggg agg act cct aag act aag atc gtt tgt aca tta ggt cct gcg 218
Asp Gly Arg Thr Pro Lys Thr Lys Ile val Cys Thr Leu Gly Pro Ala
20 25 30
tct agg tct gtg aca atg att gag aag ctt ctt aaa gca g%c atg aat 266
Ser Arg Ser val Thr Met Ile Glu Lys Leu Leu Lys Ala Gly Met Asn
35 40 45
gta gct cga ttc aat ttc tct cac gga agc cat gag tac cat cag gag 314
val Ala Arg Phe Asn Phe Ser His Gly Ser His Glu Tyr His GIn Glu
50 55 60
act ctt gac aat ctc cgc acc gct atg cag aat acc ggc att ctc gct 362
Thr Leu Asp Asnh Leu Arg Thr Ala Met Gln Asn Thr Gly Ile Leu Ala
65 70 75
gct gtt atg ctt gat aca aag ggg cct gag att cgt acc ggt ttc ttg 410
Ala val Met Leu Asp Thr Lys Gly Pro Glu ITe Arg Thr Gly Phe Leu
80 85 90 95
aaa gat ggg aac cct ata caa cta aag gaa ggc caa gag atc aca att 458
Lys Asp Gly Asn Pro Ile GIn Leu Lys Glu Gly GIn Glu Ile Thr Ile
100 105 110
acc act gat tat gac atc aag ggc gat gag aaa acg att tcc atg agc 506
Thr Thr Asp Tyr Asp Ile Lys Gly Asp Glu Lys Thr Ile Ser Met Ser
115 120 125
tac aaa aag ctc cca gtg gat gtg aag ccc gga aat acc ata cta tgt 554
Tyr Lys Lys Leu Pro val Asp val Lys Pro Gly Asn Thr Ile Leu Cys
130 135 140
gca gat gga agc ata agt ctt gct gtc gtg tca tgt gat cca aac gct 602
Ala Asp Gly Ser Ile Ser Leu Ala val val Ser Cys Asp Pro Ash Ala
145 150 155
ggg act gtt ata tgt cga tgt gaa aat aca gcc atg cta ggt gaa aga 650
Gly Thr val Ile Cys Arg Cys Glu Asn Thr Ala Met Leu Gly Glu Arg
160 165 170 175
aaa aat gtg aat ctc cca ggt gtt gtt gtt gat ctc ccc aca ttg act 698
Lys Asn Val Asn Leu Pro Gly val val val Asp Leu Pro Thr Leu Thr
180 185 190
gac aag gat gta gaa gat att ctt aaa tgg ggt gtt cca aac aac atc 746
Asp Lys Asp val Glu Asp ITe Leu Lys Trp Gly val Pro Asn Asn Ile
195 200 205
gat atg att gct ctt tca ttt gtt cgc aaa ggt tca gat ctt gtt aat 794
Asp Met Ile Ala Leu Ser Phe val Arg Lys Gly Ser Asp Leu val Asn
210 215 220
gtc cgg aaa gtc ctt gga tca cat tcc aag agt ata atg ttg atg tcg 842
val Arg Lys val Leu Gly Ser His Ser Lys Ser Ile Met Leu Met Ser
225 230 235
aag gtt gag aac caa gaa gga gtc ctg aat ttc gat gag att ttg cgt 890
Lys val Glu Asn Gln Glu Gly val Leu Asn Phe Asp Glu Ile Leu Arg
240 245 250 255
gaa act gat gca ttc atg gtt gct cgt ggt gat ctt ggg atg gag att 938

Glu Thr Asp Ala Phe Met val Ala Arg Gly Asp Leu Gly Met Glu Ile
Seite 44



ccg
Pro

aac
Asnh

atg
Met

aac
Asnh
320

gct
Ala

tgc
Cys

atg
Met

tca
Ser

gty
val
400

ccg
Pro

acg
Thr

ata
Ile

act
Thr

gcg
Ala
480

cac
H1s

ata
Ile

ctt
Leu

atc
Ile
305

gca
Ala

gca
Ala

atc
Ile

att
Ile

tca
Ser
385

ttg
Leu

gct
Ala

ttt
Phe

tat
Tyr

gat
Asp
465

aca
Thr

cgt
Arg

gag
Glu

gca
Ala
290

aaa
Lys

gtt
val

gga
Gly

gag
Glu

aga
Arg
370

gct
Ala

acc
Thr

gtt
val

aac
Asn

aga
Arg
450

agt
Ser

gag
Glu

att
Ile

aag
Lys
275

ggt
Gly

tca
Ser

ctc
Leu

gct
Ala

gcg
Ala
355

gca
Ala

gta
val

aga
Arg

Ccca
Pro

tgg
Trp
435

ggt
Gly

gaa
Glu

aaa
Lys

gga
Gly

260

atc
Ile

aaa
Lys

CCa
Pro

gat
Asp

tac
Tyr
340

gaa
Glu

act
Thr

cga
Arg

gga
Gly

att
Ile
420

agt
Ser

ctg
Leu

tcc
ser

gga
Gly

gct
Ala
500

ttc
Phe

ccy
Pro

g9
Arg

ggc
Gly
325

cct
Pro

tca
Ser

CCa
Pro

acg
Thr

ggt
Gly
405

cta
Leu

tgc
Cys

ata
Ile

aca
Thr

ctg
Leu
485

gct
Ala

ttg
Leu

gtg

cca
Pro
310

act
Thr

gaa
Glu

tcg
Ser

ctt
Leu

gca
Ala
390

aca
Thr

tcg
Ser

agc
ser

ccg
Pro

gag
Glu
470

tgt
Cys

tcg
Ser
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gct
Ala

gtc
val
295

aca
Thr

gac
Asp

ata
Ile

ctt
Leu

cca
Pro
375

aac
Asn

aca
Thr

gtg
val

gat
Asp

gtt
val
455

gag
Glu

aac
Asn

gtt
val

cag
Gln
280

aca
Thr

cga
Arg

tgt
Cys

gca
Ala

gac
Asp
360

atg
Met

aaa
Lys

gct
Ala

gtt
val

gag
Glu
440

ttg
Leu

att
Ile

cat
His

atc
Ile

265

aag
Lys

gcc
Ala

gca
Ala

gtg
val

gtg
val
345

tac
Tyr

agce
ser

gcc
Ala

aaa
Lys

gtt
val
425

tca
Ser

ggt
Gly

att
Ile

ggt
Gly

aag
Lys
505

att
Ile

act
Thr

gaa
Glu

atg
Met
330

aaa
Lys

aac
Asn

act
Thr

aaa
Lys

ctyg
Leu
410

ccg
Pro

ccy
Pro

gaa
Glu

gaa
Glu

gat
Asp
490

atc
Ile

tttttctact aaatatcttg aattttattc ttggttaatg

ataaagaacc agggaatagg ttcctgaaag tgttttgtgt

tttgctgttt tagcttataa gattatgaat gcactaatga

gtttaattag ccaataataa caatttttaa ggctcgtttt
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atg
Met

caa
Gln

gcc
Ala
315

ctt
Leu

aca
Thr

aca
Thr

ctt
Leu

gcc
Ala
395

gtg
val

gtc
val

gcg
Ala

gga
Gly

tct
Ser
475

gct
Ala

tgt
Cys

tttcttgatg aaataatcca
ggggcatttc ttctctttct

ctcttgctca tattattata

atc
Ile

atg
Met
300

aca
Thr

agc
Ser

atg
Met

atc
Ile

gag
Glu
380

aaa
Lys

gcc
Ala

ttc
Phe

agg
Arg

tct
Ser
460

gct
Ala

gtg
val

gtg
val

tac
Tyr
285

ctc
Leu

gat
Asp

gga

gct
Ala

ttc
Phe
365

agt
Ser

ctc
Leu

aag
Lys

acc
Thr

cat
His
445

gca
Ala

ttg
Leu

gtg
val

gty
val

270

aag
Lys

gag
Glu

gta
val

gaa
Glu

aaa
Lys
350

aag
Lys

ctt
Leu

atc
Ile

tat
Tyr

agc
Ser
430

agt
Ser

aaa
Lys

aag
Lys

gct
Ala

aag
Lys
510

ctaaaaaaaa aa

tgt
Cys

tcy
Ser

gca
Ala

agt
Ser
335

atc
Ile

gag
Glu

gca
Ala

atc
Ile

aga
Arg
415

gat
Asp

ttg
Leu

gca
Ala

tca
ser

ctg
Leu
495

tga

986

1034

1082

1130

1178

1226

1274

1322

1370

1418

1466

1514

1562

1610

1658

1718

1778

1838
1890



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

<400>

22
510
PRT

Arabidopsis thaliana

22

Met Ser Asn Ile Asp Ile

1

Gly

Arg

Ala

Leu

65

val

Asp

Thr

Lys

Asp

145

Thr

Asn

Lys

Met

Arg

Ser

Arg

50

Asp

Met

Gly

Asp

Lys

Gly

val

val

Asp

Ile

210

Lys

Thr

val

35

Phe

Asn

Leu

Asn

Tyr

115

Leu

Ser

Ile

Asn

val

195

Ala

val

Pro

20

Thr

Asn

Leu

Asp

Pro

100

Asp

Pro

Ile

Cys

Leu

180

Glu

Leu

Leu

5

Lys

Met

Phe

Arg

Thr

85

Ile

Ile

val

Ser

Arg

Pro

Asp

ser

Gly

Thr

Ile

Ser

Thr

70

Lys

Gln

Lys

Asp

Leu

150

Cys

Gly

Ile

Phe

Ser
230

Glu

Lys

Glu

His

55

Ala

Gly

Leu

Gly

val

135

Ala

Glu

val

Leu

val

215

His
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Gly

Ile

Lys

Gly

Met

Pro

Lys

Asp

Lys

val

Asn

val

Lys

Arg

Ser

Ile

val

25

Leu

Ser

Gln

Glu

Glu

105

Glu

Pro

val

Thr

val

185

Trp

Lys

Lys

Leu

10

Cys

Leu

His

Asn

Ile

90

Gly

Lys

Gly

Ser

Ala

170

Asp

Gly

Gly

Ser

Lys

Thr

Lys

Glu

Thr

75

Arg

Gln

Thr

Asn

Cys

155

Met

Leu

val

ser

Ile
235

Glu

Leu

Ala

Tyr

60

Gly

Thr

Glu

Ile

Thr

140

Asp

Leu

Pro

Pro

Asp

220

Met
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Leu

Gly

Gly

45

His

Ile

Gly

Ile

Ser

125

Ile

Pro

Gly

Thr

Asn

205

Leu

Leu

Pro

Pro

30

Met

Gln

Leu

Phe

Thr

110

Met

Leu

Asn

Glu

Leu

190

Asnh

val

Met

Asnh

15

Ala

Asnh

Glu

Ala

Leu

95

Ile

Ser

Cys

Ala

Arg

175

Thr

Ile

Asn

Ser

Asp

Ser

val

Thr

Ala

80

Lys

Thr

Tyr

Ala

Gly

Lys

Asp

Asp

val

Lys



val

Thr

Ile

Leu

Ile

305

Ala

Ala

Ile

Ile

Ser

385

Leu

Ala

Phe

Tyr

Asp

465

Thr

Arg

Glu

Asp

Glu

Ala

290

Lys

val

Gly

Glu

Arg

370

Ala

Thr

val

Asnh

450

Ser

Glu

Ile

<210>

Asn

Ala

Lys

Gly

Ser

Leu

Ala

Ala

355

Ala

val

Arg

Pro

Trp

Gly

Glu

Lys

Gly

23

Gln

Phe

260

Ile

Lys

Pro

Asp

Tyr

340

Glu

Thr

Arg

Gly

Ile

420

Ser

Leu

Ser

Gly

Ala
500

Glu

245

Met

Phe

Pro

Arg

Gly

Pro

Ser

Pro

Thr

Gly

Leu

Cys

Ile

Thr

Leu

485

Ala

Gly

val

Leu

val

Pro

310

Thr

Glu

Ser

Leu

Ala

390

Thr

Ser

Ser

Pro

Glu

470

Cys

Ser

val

Ala

Ala

val

295

Thr

Asp

Ile

Leu

Pro

375

Asn

Thr

val

Asp

val

455

Glu

Ash

val
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Leu Ash Phe Asp Glu Ile

Arg

Gln

280

Thr

Arg

Cys

Ala

Asp

360

Met

Lys

Ala

val

Glu

440

Leu

Ile

His

Ile

Gly

265

Lys

Ala

Ala

val

val

345

Tyr

Ser

Ala

Lys

val

425

Ser

Gly

Ile

Gly

250

Asp

Ile

Thr

Glu

Met

330

Lys

Asn

Thr

Lys

Leu

410

Pro

Pro

Glu

Glu

Asp

490

Ile

Leu

Met

Gln

Ala

315

Leu

Thr

Thr

Leu

Ala

395

val

val

Ala

Gly

Ser

475

Ala

Cys

Gly

Ile

Met

300

Thr

Ser

Met

Ile

Glu

380

Lys

Ala

Phe

Arg

ser

460

Ala

val

val
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Met

Tyr

285

Leu

Asp

Gly

Ala

Phe

365

Ser

Leu

Lys

Thr

His

445

Ala

Leu

val

val

Leu

Glu

270

Lys

Glu

val

Glu

Lys

Leu

Ile

Tyr

Ser

430

Ser

Lys

Lys

Ala

Arg

Ile

Cys

Ser

Ala

Ser

335

Ile

Glu

Ala

Ile

Arg

Asp

Leu

Ala

Ser

Leu
495

Glu

Pro

Asn

Met

Asn

320

Ala

Cys

Met

Ser

val

400

Pro

Thr

Ile

Thr

Ala

480

His



<211>
<212>
<213>

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

<400>

atg
Met

gtt
val

aga
Arg

caa
Gln

aaa
Lys
65

gat
Asp

tca
Ser

tct
Ser

cgt
Arg

gat
Asp
145

att
Ile

cag
Gln

aga
Arg

gtg
val

atg
Met

gct
Ala

ctc
Leu

aca
Thr

tgt
Cys
50

cct
Pro

tct
ser

agg
Arg

agg
Arg

ttg
Leu
130

tta
Leu

atg
Met

ccg
Pro

ggt
Gly

aac
Asn
210

tcg
Ser

1716
DNA

Arabidopsis thaliana

CDS

(1..(1716)
Pyruvate Kinase

23
gct
Ala

tct
ser

cta
Leu
35

tct
ser

aaa
Lys

tca
Ser

agg
Arg

gaa
Glu
115

aat
Asn

gtt
val

ttg
Leu

ata
Ile

gtt
val
195

gat
Asp

tta
Leu

tat
Tyr

tcc
Ser
20

atc
Ile

ctc
Leu

gct
Ala

tca
Ser

aag
Lys
100
atg

Met

atg
Met

aag
Lys

gat
Asp

ttt
Phe
180

tcg
Ser

gtt
val

gct
Ala

ggt
Gly
5

tcc
Ser

ggc
Gly

tcc
Ser

tat
Tyr

tat
Tyr
85

act
Thr

att
Ile

tct
ser

gag
Glu

aca
Thr
165

ctt
Leu

ctt
Leu

gaa
Glu

gtt
val

caa
Gln

aga
Arg

gcc
Ala

gtt
val

gca
Ala
70

aga
Arg

aag
Lys

tag
Trp

cat
H1s

tat
Tyr
150

aag
Lys

gaa
Glu

aaa
Lys

gtt
val

aaa
Lys

atc
Ile

aac
Ash

gga
Gly

aga
Arg
55

gag
Glu

ttg
Leu

att
Ile

aaa
Lys

ggt
Gly
135

aat
Ash

ggt
Gly

gag
Glu

gac
Asp

999
Gly
215

tca
Ser
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tcc
Ser

att
Ile

gtt
val
40

tcg
Ser

aac
Asn

gtt
val

gtg
val

ctc
Leu
120

gat
Asp

tct
ser

cct
Pro

ggt
Gly

act
Thr
200

gat
Asp

aag
Lys

tcg
Ser

gga
Gly
25

agg
Arg

att
Ile

ggt
Gly

gat
Asp
tgt
Cys
105
gcg
Ala

cat
H1s

ttg
Leu

gag
Glu

caa
Gln
185

gtt
val

ata
Ile

acg
Thr

oty
10

gtt
val

tct
Ser

aaa
Lys

gct
Ala

tca
Ser
90

acg
Thr

gaa
Glu

gct
Ala

ttt
Phe

gtt
val
170

gag
Glu

agt
Ser

ctt
Leu

agt
Ser

atg
Met

tcc
Ser

act
Thr

atc
Ile

ttt
Phe
75

aga
Arg

att
Ile

gct
Ala

tct
ser

gtt
val
155

cga
Arg

ttt
Phe

gta
val

ttg
Leu

gat
Asp

act
Thr

cta
Leu

agt
ser

tcc
ser
60

gat
Asp

aca
Thr

cat
His
140

gac
Asp

agc
ser

aac
Ash

aat
Asnh

gtg
val
220

ttg
Leu
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gta
val

tca
Ser

atc
Ile
45

gaa
Glu

gty
val

agt
Ser

ccg
Pro

atg
Met
125

cag
Gln

aaa
Lys

gg99
Gly

ttt
Phe

tat
Tyr
205

gat
Asp

gtg

gat
Asp

cct
Pro
30

tct
Ser

gat
Asp

agt
Ser

tct
Ser
110

aat
Asnh

ata
Ile

gct
Ala

gat
Asp

act
Thr
190

gat
Asp

ggt
Gly

aag
Lys

cct
Pro
15

ctc
Leu

ctc
Leu

agc
Ser

gtt
val

aat
Asn
95

tcg
Ser

gtg
val

act
Thr

att
Ile

gta
val
175

atc
Ile

gat
Asp

Gly

tgt
Cys

cag
Gln

tgg
Trp

cgt
Arg

cgc
Arg

ttg
Leu
80

gat
Asp

agt
ser

gct
Ala

att
Ile

gct
Ala
160

ccg
Pro

aag
Lys

ttt
Phe

atg
Met

gtg

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720



225
gtt
val

gga

ata
Ile

gtt
val

tgc
Cys
305

ata
Ile

gct
Ala

tta
Leu

att
Ile

aca
Thr
385

gat
Asp

aaa
Lys

cta
Leu

atg
Met

agce
sSer
465

cta
Leu

aga
Arg

att
Ile

aag
Lys

aaa
Lys

aag
Lys
290

agt
Ser

aag
Lys

cgt
Arg

cag
Gln

gtt
val
370

aga
Arg

gct
Ala

gct
Ala

cct
Pro

ggc
Gly
450

tca
ser

agc
Ser

aga
Arg

gat
Asp

agt
Ser

ttt
Phe
275

gat
Asp

gca
Ala

aat
Asn

gga
Gly

gaa
Glu
355

gcc
Ala

gct
Ala

atc
Ile

gtt
val

gtc
val
435

caa
Gln

ccyg
Pro

cat
H1s

ata
Ile

ggt
Gly

gcg
Ala
260

gga
Gly

gct
Ala

gac
Asp

ctt
Leu

gat
Asp
340

gaa
Glu

aca
Thr

gaa
Glu

atg
Met

aac
Asn
420

aga
Arg

atg
Met

cta
Leu

tac
Tyr

atg
Met
500

gga
Gly
245

act
Thr

gtg

aaa
Lys

ata
Ile

cct
Pro
325

ctt
Leu

ata
Ile

aac
Asn

gtc
val

ctt
Leu
405

gta
val

acc
Thr

ttt
Phe

att
Ile

cgc
Arg
485

caa
Gln

230

gag
Glu

ctt
Leu

gac
Asp

gtt
val

tcg
Ser
310

tct
Ser

atc
Ile

atg
Met

tct
Ser
390

tct
Ser

atg
Met

tcg
Ser

gct
Ala

gta
val
470

CCa
Pro

agg
Arg

ctt
Leu

CCa
Pro

aac
Asn

gtc
val
295

gtg
val

atc
Ile

gct
Ala

aga
Arg

cta
Leu
375

gac
Asp

ggt
Gly

cat
His

gca
Ala

ttt
Phe
455

ttt
Phe

tct
Ser

ctt
Leu
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caa
Gln

tcc
Ser

caa
Gln
280

cqt
H1s

att
Ile

ata
Ile

gaa
Glu

agg
Arg
360

gag
Glu

att
Ile

gaa
Glu

act
Thr

tcc
Ser
440

cat
His

acg
Thr

gca
Ala

gct
Ala

tct
Ser

att
Ile
265

gtc
val

gag
Glu

gtg
val

tct
Ser

ctt
Leu
345
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(1)..(1740)
Pyruvate Kinase

27

ggt
Gly

ttt
Phe
35

tct
ser

gtt
val

gag
Glu

tcg
Ser

gtt
val
115

ttg
Leu

gat
Asp

gca
Ala

ccyg
Pro

gga
Gly
20

gca
Ala

gta
val

gag
Glu
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Trp
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Pro

a faba

agggggatct
ttcagagctt
atagaagttg
atacaaactt
agaatatatt
ctaggctatt

ttagtcaata

Thr

Ile

Tyr

Glu

Gly Phe

Tyr Ala

Gln Gly

Thr Phe

535

Lys Gly

Arg Ser

gtcgtctcaa
cctgttagcea
gatgatagaa
tattgtccag
aaatgacggc
tatacacaat

agacattcct

Arg Glu Gly Ala Asp Ala
410

Phe
425

Pro Leu

Glu Ala Thr

Phe Lys Asn

Thr
475

Ser Asn

Ala Ile

490

Met

Phe Thr

505

Asn

val Cys Pro

Ala Asn Ala

Ile
555

Glu Glu

Gln Ser Thr

570

actcattcat
atatgtcatc
gtaaagtaat
aaactaacaa
tgcaaaataa
attagggtat

aaaatataaa

val

Ala
430

Lys Ala

Thr
445

Ile Ser

His
460

Met Ser

Leu Gly Thr

Leu Leu Ser

Glu Lys

Ile Tyr

525

Leu Ala Thr

540

Ala Ile val

His Asn Ile

cagaaccttc
aacatataaa
gttactggtg
agttgagttc
ggagtaatga
aataaaatat

ttatttccaa

Seite 61

Met
415

Leu
Gly val
Gly Glu
Glu

Met

Thr
480

ser

His
495

Tyr

Ile Gln

Glu Phe

Leu Leu

Gln Ser

560

Gln val

575

ttgaacttag
catgtcccag
gagtaccaca
agcatagatg
atacattgac
taaaataccc

Caataatttg

60
120
180
240
300
360
420



tctcaaataa
gggctcaaaa
gttgaactcc
atattttagt
aacacattca
agttaagaag
gtgtggtgag
aagtcaactg
ttacttgtcc
tggcgatgga
atagcctttg
taagttgttt
tgtgcagggt
atacaatgtc
ttatctccac
aatcattgag
tgaagacaga
aagacgtagt
atatgtatat
cagacaaaaa
tttttataat
atttcaaatt
tacgataatt
agcactcatg
tatgtataag
aatattcagc
tttaccttta
atatagggta
tgccatatac
attcaatagt
ggtccctecc
cgagtctatc
aataattgta

aaatgaatta

aatatagagg
ttgaatataa
ctcaactgta
actttggata
tccacaactt
agtagaaagg
ggctcgcatg
tcaagtatga
cagttttctg
gattggggtt
attcagacgc
tgtgacacga
atagataaat
gtatttgtct
ctatgtatac
tttaggtaaa
attgtactga
taggatgtca
attttatcgg
gtggaaaaga
tatcagaaat
tctagtactt
tacagtattt
tggagtggca
tattaagtga
ttacttgatt
aatgttatat
tcaaatagtg
tctcaaattt
aaaaccaaac
attagtaaat
taaatcatat
gtaaacaagc

agacagtgat

BPS64825PC-2008028659

tgcaaaagtt
taacaatatt
cgtagctcct
ttgtaggcca
ctatgtgtcc
gtcaagatag
ggagtcatac
cggctgacaa
atttcttata
ttcatgctat
agttagatac
tctctacagt
gaatgacgat
cccttccaaa
aagcaggcat
gttgaaactt
ctgtatatat
tcataatttg
gtagtttttt
caatctgact
tttaaaattt
tcaaatttct
aaaaaaaaat
ggtttcgtca
ttgatgttaa
aaactccata
tgatttattt
attatccaaa
gacactatga
ttgtgcgtga
aagttatttt
taacaagtaa
agtgccgagg
ttgcaaagag

aaactaagag
agtgtagttt
cccctggatg
gagggtgttg
atcgtcagtg
tgatgtgcat
tacaaagaga
ttaaccgtcc
tccatacatt
tacagcttta
tcaagttcat
tagaaatgcg
ttatgatatg
agacttaaca
aaaatcattg
gattgtccat
caacatatgc
tttcgtattt
atcgattcag
gtacataaga
ccgataaaaa
tgcagtaaaa
ccaatcttaa
caccctaaga
gtgaaacgaa
gtgacccaat
atgcatttct
cttaaataag
ttcaaagttg
tacagttaaa
tttagaaaaa
tacatattga
ttaatatatg
tagatgcaga

Seite 62

tgcaaagtaa
aagaaaactc
cagtgtaaag
aagataaagg
aaatacatgc
cgtgatcctt
tcatgcataa
accaaatctt
gatgacatta
cttggatggg
caacaccctc
ttacgagtag
ggttacccta
tcacgttttt
ttgttggttt
tacctcttgt
gagacgcgtt
ttatatgtag
ttatttgaga
aatttccaat
catacatgta
gttgtaattt
ataaagggta
acatccctaa
aatatttata
aagtgctaac
ttttcctgca
ttagaggaaa
cacttgcata
atgactaaac
gaaaataata
ttcattcgat
ctcaagacag

gaagagaact

aattttgaga
aggggatgca
atttgaagat
ttcaggaact
caaatagggg
cataatggga
aaccaactag
ccagacatgt
ttgatgttgg
gtgaagagtc
aattgttttt
aacacttggc
ttgcttctag
tcctettgec
tgtcaacaac
cactgactgt
aggcagtgga
cacagttttt
aaaagtaatg
ttttgaaatt
tagatcgaaa
tttaaaaatt
taagaataaa
atacaccaca
tgtgaaattt
ttttactgtc
tctcaatagt
caccaagata
aaacttatta
tactaattaa
aaaagaatga
ggaggaggcc
taaataatct

aaagatttgc

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460



tgctacacgt
atctactaat
acatatgatg
gttctgtcac
gcttctccac
acagtcaca

<210>
<211>

<212>
<213>

30

DNA
<400> 30

atagtatgct
tgctagaggg
atataaaaag
aacatgagtc
tgcaaagttg
tctctatact
aggagacaaa
gaagtccctc
attcttcggt
ttgtgcattt
atgaattaca
acatatctat
aaccagaccg
atcgggtaaa
taatattttc
aggaaaataa
cagagttgga
acatgacata
atccatccca
gcctttttaa
accaaaatcc
ttgggataga
aagaaaaaaa
ttataatcaa

tgacgaaatg

1700

atataagaat
catcatctat
tgtatcaaat
acgtgttact

ttcaccactt

tcagacaaag
gcatagtaat
ttgactaagg
aagaggagac
agctagccgce
ttcatgttta
gagtcagtaa
cgccagatgg
tgaaccagtg
tgttgaatat
tatttagttt
tacccaccca
gaattttaaa
acctgattac
atattggatg
aaagaaaaat
attagatcta
gtataatgct
ctcgctatcc
ccggataatt
tggattgcat
tataatagaa
atatctatcc
cttgtaaaaa

ttatatctaa

BPS64825PC-2008028659

agcaacagat
ctgtgaagaa
taggactcca
ctctcactgt

caccacttca

Linum usitatissimum

agctaggaaa
caaacttgtc
tcttggtagt
aagaaaccga
tcgattagtt
gcacatggta
aggtattgaa
tgactaccaa
gttcgaccga
aaattgacaa
ctaacaagga
tctagtcgtc
ccgtacccgt
taaatatata
caattttaag
atattcaaga
acaattgaaa
gggttacccg
gataatcact
tcaacttata
ttgcaatcaa
ccgaattttc
aatttactta
ggtaagaata

caaaagtcca

attcattctg
taaaagaagc
tagccatgca
tctcctettce

ctcacaatcc

gaactcttga
aaaaccgtca
actctttgat
ggaaccatag
acatctccta
gtgcggattg
agagtgaagt
ggggttggta
gactcttagg
ttttttttat
tagcaatgga
gggttttaca
ccgttagcgg
ttttttattt
aaacacatat
acacaaattt
aattaaaatt
tcgggtaggt
ggtttcgggt
gtgaatgaat
attttgtgaa
attagtttaa
taataaaaaa
caaatgtggt
aattcccatg

Seite 63

tctctttgty
ggccacaagc
tgctgaagaa
ctataaatca

ttcattagtt

tggaggttaa
tcatgatgag
tagtattata
tttagcaaca
agcagtacta
acaagttaga
tgatgctcga
tcagctgaga
gtgggatttc
ttaattatag
tgggtatggg
cgtacccacc
gtttcagatt
gataaacaaa
tcataaattt
caccgacatg
aagatagaat
atcgaggcgg
atacccattc
tttgaataaa
ccgttaaatt
tttataactt
taatctatcc
agcgtacgtg

gtaaaaaaaa

gaatatggat
gcagcgtcgc
tgtcacacac
ccgcgcecaca

gtttactatc

gagaaaaaag
ggatgacata
tattggtgag
agatggaagt
caaggaatgg
aacagtgctt
caggtcagga
cccaaataag
actgtaagat
attatttaga
tacaggttaa
cgtttacata
tacccgttta
acaaaaatgt
ccatatttgt
acttttatta
atgttgagga
atactactaa
ccgtcaacag
tagttagaat
ttgcatgtac
actttgttca
aagttactta
tgattatatg

tcaaaatgca

2520
2580
2640
2700
2760
2769

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

1020
1080
1140
1200
1260
1320
1380
1440
1500



tggcaggctg
caagactcag
ctatattaga
catttttatc
<210> 31

<211> 674
<212> DNA
<213>

<400> 31
caaatttaca

tgtgttatgt
ttatgctaac
ttttgtcttc
actataggag
caatgatgca
accacacaag
gacaacaatg
taaaaatatt
gaggatgcaa
tataatgagg
aatttcttca
<210> 32

<211> 216
<212> DNA
<213>

<400> 32
tcgacaagct

gttcctatag
tttgtaaaat
atccagatcc
<210> 33

<211> 297
<212> DNA
<213>

<400> 33
atcctgcaat

tagaattgct
catatgtgtt

tttgcagata

tttgtaacct
ggccacgttc
cctttgecca

ataaatcact

vicia faba

cattgccact
atttgatttg
gtttgccaac
taaatacata
aattaaagtg
tggatggcat
atttgaggtg
ttaccacaca
ttggaaatga
taatgaagaa
attttgcaat

tagc

cgagtttctc
ggtttcgctc
acttctatca

cccgaattaa

vicia faba

agaatgttga
gtagtcaaga
tcgataaaaa

tgagatatgt

BPS64825PC-2008028659
tggaataaga tgttggccaa ttctggagcc gccacgtacg

tcttcatgca aggatagtag aacaccactc cacccacctc

accctcccca actttcccat cccatccaca aagaaaccga

aaacgtctaa
cgataaattt
acttagcaat
tactaatcaa
agtgaatatg
atacaccaaa
catgaacgtc
caagttttga
tttgcatgga
aactacaaat

actttcattc

Ccauliflower mosaic virus

cataataatg
atgtgttgag
ataaaatttc

ttcggcgtta

ggtgaccact
acatcagttc
aatcaaaata

ttctacaaaa

acccttgtaa
ttatatttgg
ttgcaagttg
ctggaaatgt
gtaccacaag
cattcaataa
acgtggacaa
ggtgcatgca
agccatgtgt
ttacatgcaa

atacacactc

tttgtttttg
tactaaattt
attaattgat
aaatatttgc
gtttggagat
ttcttgagga
aaggtttagt
tggatgcect
aaaaccatga
ctagttatgc

actaagtttt

ttttactatg
ataacacctt
tctaaattat
taatatttct
ttaattgttg
taataatggt
aatttttcaa
gtggaaagtt
catccacttg
atgtagtcta

acacgattat

tgtgagtagt tcccagataa gggaattagg

catataagaa acccttagta tgtatttgta

taattcctaa aaccaaaatc cagtactaaa

attcag

ttctgtaata
taaaatatta
aattgagatt

taataactta

Seite 64

aaataattat
ataaagttat
tattcgaaat

aaactcaact

aaaataaatt
ggccttttga
acaatgaaag

atatgctaat

1560
1620
1680
1700

60
120
180
240
300
360
420
480
540
600
660
674

60
120
180
216

60
120
180
240



<210> 34
<211> 194
<212>
<213>

<400> 34
ctgctttaat

gtgcacgttg
attctaatga
tttactgatt
<210> 35

<211> 670
<212>
<213>

<400> 35
ggatcctcta

atgcatcagt
ggaaaactgt
ttttcgctat
cttttgttca
ttgaaattat
ctctaatgac
tcactaggca
tatgtcctct
tgtcagattc
tgaaaatatt
accgggtacc
<210> 36
<211>
<212>
<213>

<400> 36
gctcccactce

DNA

tgctacaagg
atccgacaag
gaagagcgga
tcgtgtggag
actggagcgg

accgacagtg

DNA _ .
Agrobacterium tumefaciens

DNA _
P1sum sativum

2046

gagatatgcg
taaaaaacct
atatatcacc

gtcc

gctagagctt
ttcattgcegce
ttttcttgta
cgaactgtga
ttctcaaatt
aagagatatg
cgaagttaat
acaaatatat
tgtgttttag
taatcattgc
ttttaatgca

Brassica napus

tcattctttc
tcgattcaag
cttctgaagc
agagtgtccg
accgaagtca

tttttggaaa

aggaggaaga

BPS64825PC-2008028659
gtttttcttg gtgtgtttca tagaaaattg tatccgtttc ttagaaaatg

agacgcctat
gagcatgtgt

cgttactatc

tcgttcgtat
acacaccaga
ccatttgttg
aatggaaatg
aatattattt
Caaacatttt
atgaggagta
tttcagacct
acatttatga
tttataatta

ttttatgact

gcaacttctt
gctcgatgtt
cggcgagttt
taagaggagg
ttccagtgtc
tgcagaagtt

ctaagattgt

gatcgcatga
agctcagatc

gtatttttat

catcggtttc
atcctactga
tgcttgtaat
gatggagaag
gttttttctc
gttttgagta
aaacacttgt
agaaaagctg
actttccttt
tagttatact

tgccaattga

ctccgeggaa
gagtcccaac
cgcagtgaag
aagaaaggtt
tcccgaggat
tagtgacaca
gtgcaccgtt

Seite 65

tatttgcttt
cttaccgccg

gaataatatt

gacaacgttc
gtttgagtat
ttactgtgtt
agttaatgaa
ttatttgttg
aaaatgtgtc
agttgtacca
caaatgttac
atgtaatttt
catggatttg

ttgacaacat

accaaaatgg
ggtggatctg
gttcttggca
gataccactg
gttccaaaca

tcggtaggga
ggtccttcta

ctcgtaa

caattctgtt
gtttcggttc

ctccgttcaa

gtcaagttca
tatggcattg
ttttattcgg
tgatatggtc
tgtgttgaat
aaatcgtggc
ttatgcttat
tgaatacaag
ccagaatcct
tagttgagta

gcatcaatcg

ctcaggtcgt
tttccacgag
acgaatccaa
tgagatccgc
gagaggagca
tgtggtcgaa

CCaacacacg

297

60
120
180
194

60
120
180
240
300
360
420
480
540
600
660
670

60
120
180
240
300
360
420



agagatgata
tggggatcat
taaggacaac
tttaccccag
agtcagcaca
cggagacatg
agagactgtc
tgtccgaggg
gttcggagtg
ggtacacgaa
aattgaaagc
aatggttgca
ggagaggatc
gcttgagagt
agctgttaga
cccactgaaa
tactagtact
gtttgcatac
cagaactggt
cttcacgaat
atatatggag
gaaacaagga
aatctggcgg
atctcacctg
cttgcacgtc
actttggcag
tgagtaataa
aaaaaa
<210> 37
<211> 580
<212> PRT
<213>
<400> 37

Met Ala GIn val val Ala Thr Arg Ser I

1

tggaaactag
gcttctcata
accattgcta
ccgattatgt
ccaagctgtg
ctccttgttg
atatgtgagg
aaaagtgcaa
gagaacaaag
ctcaagaatt
gcagactcca
agaggtgatc
attaacctat
atgatagttc
gaaggtgctg
gctgctggag
gaaatgccac
catgcaacca
ttcatggcca
gagaaaaaaa
ttctcagatg
atggtgaaga
tctcaatcga
gtcaatgttt
cttgtgtact
acgttgttgt
atgtgtgaga

Brassica napus

5

BPS64825PC-2008028659

ctgaagctgg
agaaggttat
tcatgctgga
tagaccctgg
tcagtgttaa
atggtggtat
ttgttgatgg
cattaccgtc
ttgactttta
acctcaaagg
tacctaactt
ttggtgcaga
gccgtageat
atccgactcc
atgcagtcat
tgatgcatac
ctaatcttgg
tgatgtcaaa
tacttttaag
tacagcaaag
atgcagagga
agggagagga
ctcataacat
ttctttcatt
ctaaaaccta
tagctcatta

atcctctaat

gatgaatgtt
tgatttggtc
tactaagggt
tcaagagttt
ctatgatgat
gatgtcgttt
tggagagctt
aatcactgag
tgcagtttct
ttgtggtgct
gaattccatt
gcttcctatt
gggaaaagct
aacccgageg
gctttcagga
agtcgcactg
tcaagccttc
cacgcttgga
tcactatcgc
attagccttg
cactttcact
aatagcgatt
ccaagtccgc
tatctgtaaa
ctgtttactg
gttgtttgtg

acacagctat

1

gcaaggatga
aaagagtaca
ccagaagtta
acttttacaa
tttgtcaacg
atggtgaagt
aagtcaagga
aaggattggg
tttgtcaaag
gatattcacg
atcaccgcat
gaagaagtac
gttattgttg
gaggtttctg
gaaactgctc
cgaacagaag
aagaaccata
acttcaactg
ccttctggca
tatcaagggg
aaagctttgg
gtacagagcg
aaggtgtaag
accggtttcg
tatcttattc
agacaaatgt

gttgttgtaa

Te GIn Gly Ser Met
0

acatgtctca
atgcgcagtc
ggagtggaga
ttgagagagg
atgtggaggc
ctaagactaa
gacacttgaa
aggatattaa
atgcacaagt
tgatagtaaa
cagatggggc
ccattcttca
caactaacat
atattgctat
acggaaagtt
caaccattac
tgagtgagat
ttgtcttcac
ccatctacgc
tgtgccccat
ctacactact
ggtcacaacc
gagtctcagt
gttaactttc
agtttgtttt
taatttagat

daaaaaaaaaa

Leu Ser
15

Pro Asn Gly Gly Ser val Ser Thr Arg Ser Asp Lys Leu Leu Lys Pro
Seite 66

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2046



Ala

Arg

Ala

65

Asnh

Asp

Lys

Trp

His

145

Tyr

Lys

Asp

Pro

Ala

225

Lys

Glu

Leu

Glu

Ser

val

50

Arg

Arg

Thr

Ile

Lys

130

Gly

Asnh

Gly

Pro

Ser

210

Gly

Ser

Leu

Pro

Asn
290

Phe

35

Ser

val

Glu

ser

val

115

Leu

Asp

Ala

Pro

Gly

Cys

Asp

Lys

Lys

Ser

275

Lys

20

Ala

val

Glu

Glu

val

100

Cys

Ala

His

Gln

Glu

180

Gln

val

Met

Thr

Ser

260

Ile

val

val

Arg

Thr

Gln

85

Gly

Thr

Glu

Ala

ser

165

val

Glu

Ser

Leu

Lys

Arg

Thr

Asp

Lys

Gly

Glu

70

Leu

Met

val

Ala

Ser

150

Lys

Arg

Phe

val

Leu

230

Glu

Arg

Glu

Phe

val

Gly

55

val

Glu

Trp

Gly

Gly

His

Asp

Ser

Thr

Asn

215

val

Thr

His

Lys

Tyr
295

BPS64825PC-2008028659

25

Leu Gly Asn Glu

40

Arg

Ile

Arg

sSer

Pro

120

Met

Lys

Asn

Gly

Phe

200

Tyr

Asp

val

Leu

Asp

280

Ala

Lys

Pro

Phe

Asn

Lys

Thr

Asp

185

Thr

Asp

Gly

Ile

Ash

265

Trp

val

val

val

Leu

90

Pro

Thr

val

val

Ile

170

Leu

Ile

Asp

Gly

250

val

Glu

Ser

Asp

ser

75

Glu

Thr

Asn

Ala

Ile

155

Ala

Pro

Glu

Phe

Met

235

Glu

Arg

Asp

Phe

Ser

Thr

60

Pro

Met

val

Thr

Arg

Asp

Ile

Gln

Arg

val

220

Met

val

Gly

Ile

val
300

Seite 67

Lys

45

Thr

Glu

Gln

Arg

Arg

Met

Leu

Met

Pro

Gly

Asnh

ser

val

Lys

30

Lys

val

Asp

Lys

Arg

Glu

Asn

val

Leu

Ile

190

val

Asp

Phe

Asp

Ser

270

Phe

Asp

Ser

Arg

val

Phe

95

Lys

Met

Met

Lys

Asp

175

Met

ser

val

Met

Gly

Ala

Gly

Ala

Gly

Ser

Pro

80

Ser

Thr

Ile

ser

Glu

160

Thr

Leu

Thr

Glu

val

240

Gly

Thr

val

Gln



val

305

His

Ser

Gly

Ile

Met

385

Ser

Ser

Met

Glu

Met

465

Thr

Tyr

Gln

Phe

Leu

545

Ser

val

val

Ile

Ala

Asnh

370

Leu

Asp

Gly

His

Met

450

Phe

val

Arg

Gln

ser

530

Lys

Gly

His

Ile

Ile

Glu

355

Leu

Glu

Ile

Glu

Thr

435

Pro

Ala

val

Pro

Arg

Asp

Gln

Ser

Glu

val

Thr

340

Leu

Cys

Ser

Ala

Thr

420

val

Pro

Tyr

Phe

Ser

500

Leu

Asp

Gly

Gln

Leu

Lys

325

Ala

Pro

Arg

Met

Ile

405

Ala

Ala

Asn

His

Thr

485

Gly

Ala

Ala

Met

Pro
565

Ser

Ile

Ser

Ile

390

Ala

His

Leu

Leu

Ala

470

Arg

Thr

Leu

Glu

val

550

Ile

Asn

Glu

Asp

Glu

Met

375

val

val

Gly

Arg

Thr

Ile

Tyr

Asp

535

Lys

Trp

BPS64825PC-2008028659

Tyr Leu Lys

Ser

Gly

Glu

360

Gly

His

Arg

Lys

Thr

440

Gln

Met

Gly

Tyr

Gln

520

Thr

Lys

Arg

Ala

Ala

345

val

Lys

Pro

Glu

Phe

425

Glu

Ala

Met

Phe

Ala

505

Gly

Phe

Gly

Ser

Asp

330

Met

Pro

Ala

Thr

Gly

410

Pro

Ala

Phe

Ser

Met

490

Phe

val

Thr

Glu

Gln
570

Gly Cys Gly
315

Ser

val

Ile

val

Pro

395

Ala

Leu

Thr

Lys

Asn

475

Ala

Thr

Cys

Lys

Glu

555

Ser

Ile

Ala

Leu

Ile

380

Thr

Asp

Lys

Ile

Asn

460

Thr

Ile

Asnh

Pro

Ala

540

Ile

Thr

Seite 68

Pro

Arg

Gln

365

val

Arg

Ala

Ala

Thr

445

His

Leu

Leu

Glu

Leu

Ala

His

Ala

Asnh

Gly

Glu

Ala

Ala

val

Ala

430

Thr

Met

Gly

Leu

Tyr

Ala

Ile

Asnh

Asp

Leu

335

Asp

Arg

Thr

Glu

Met

415

Gly

Ser

Ser

Thr

Ser

495

Lys

Met

Thr

val

Ile
575

Ile

320

Asn

Leu

Ile

Asn

val

400

Leu

val

Thr

Glu

Ser

480

His

Ile

Glu

Leu

Gln

560

Gln



val Arg Lys val

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

38
DNA
<400> 38
gaagagccta
tatccaattc
ccaccgtcct
agcctcectec
cggcactggc
tacggcagcg
gagcacgagg
actggaagcg
gcgcgagtgg
cgcggttgct
tggtgaatct
tgattcttct
aagagttggt
gattggtcct
cttgactttc
ttcctccaag
tgtatccttt
tcceggtgga
cttggaagaa
tcagatacct
gctgaacaaa
tccaaccaga
gatgctctct
gagtgtcagt
acttcaagcc
ttctaaaatg
catggcgtct
aacctcggtg

ctcagaggac

2007

580

Brassica nhapus

tactaaatct
tcaactcctt
ctcacttcct
tctccagatc
gctgccaaac
atagacgtag
aggacgaagc
ctcgcggagg
caccgcgatg
atcatgatgg
tctgctaaat
cgacctgcac
gatgagcttc
gatgtcaagt
tggagagatg
gactggttgg
gtcaagtctg
ggggacatag
atcatcctag
ctcgagcaag
cccgtcatcg
gcagaagtag
ggagaatcag
ctaagaatcg
ataagctctg
gctaacaatc
ctagtctccc
agaagacgct

atggagagca

BPS64825PC-2008028659

cccggagcetce
cacgcactcc
tatcctteccg
tcggctectc
cggaagagcg
ataccgtgac
tgatctgcac
gaggcatgaa
tgatacgcag
acactgaagg
ctgaggatgg
gtaccatcag
tggttgatgg
gtctatgcac
ggagtcttgt
atattgattt
ctgaagtaat
gagtgattgc
catcagatgg
ttccagcagce
ttgcttcgea
ccgacgtttc
ctatgggtca
aaagatggtg
cttcttcaga
ttggagtcga
gatgccgecc
taaacctaca

acttgaacaa

tacttctccg
tcaccttctc
ccaattccct
ctcatcctcec
atccgtcgta
ggaagcggag
gatcgggcct
cgtggcgagg
cgttaggaag
cagggagatt
tgaggttogg
tgtgagctat
tggaatggtg
cgaccctggg
tcgtgagegt
tggaattgct
taatcatctt
aaagatcgag
agccatggtt
tcagcaaaga
gctactcgag
cgaagcagta
gttcccggac
gagggaagag
caaaatctct
cgccgtctte
tgactgtccg
atggggactg

aacattctct

Seite 69

gccgaaacta
cacctcccta
ctcaagtaca
caggtccttc
gccaccgegg
ctgaaggaga
gccacgtgcg
ctcaacatgt
cttaacgagg
cacatgggag
acattcactg
gatggttttg
agatttgaag
ttgttgcttc
aacgctatgc
gaaggtgtgg
aaaagttatc
agtatcgatt
gcaagaggag
atcgtcaaag
tccatgatcg
aggcagagat
aaggctctca
aaacgctacg
gaagaaatct
gtgtacacaa
atctttgctt
atcccgttec

ttactgaaat

tgtctcagtc
actcacgctt
cctcaatcag
actctcctaa
tctccacgga
atggattcag
ggttcgagcea
gccacggcac
agaaaggatt
atctgggcgy
ttagagectt
cggaagatgt
tgattgagaa
ctcgagctaa
ttccaacaat
acttcattgc
ttgcagctcg
cactgacaaa
acctgggagc
tctgcagagc
agtacccaac
cagacgcgtt
cggttctcag
aggctacacc
gcaactctgc
agaacggaca
tcacgaacac
gtctaagctt

caagaggtat

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

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



gatcaagtcg
gaacgttccg
tttcctactt
ctatgtttat
taatattcgg
<210>
<211>

<212>
<213>

39
587
PRT
Bras

<400> 39

Met Ser Gln
1
Leu

Leu His

Gln
35

Phe Arg

Pro Asp Leu

50

Gly Thr

65

Gly

val ser Thr

Glu Leu Lys

Ile
115

Cys Thr

Glu
130

Ala Gly

Glu Trp

Lys Gly

Ile His Met

Glu
195

Asp Gly

ggtgacctgg
tagatttcac
ttggtttgat
ctttttgttt

ddaaaaaaaa

sica napus

Ser

Pro Asn

20

Phe Pro

Gly ser
Ala

Ala

Thr
85

Asp

Glu
100

Asn
Gly Pro
Gly

Met

His Arg

Ile Gln
5

Ser
Leu
Ser
Lys
Ala
Gly
Ala
Asn

Asp

BPS64825PC-2008028659

tgatcgctgt
tctcttttaa
ttatcgtccg
ttttctctgg

daaaaaa

Phe Ser

Arg Phe

Lys Tyr

40

Ser Ser

55

Pro Glu

Ala Ile

Phe Arg

Thr
120

val Ala

135

val Ile

150

Ala
165

Phe
Gly Asp

val Gly

val

Leu

Thr

Ala Ile

Gly Gly

Thr
200

Phe

ctctgacatg
cattgcagac
acagttgtaa

ctttcaataa

Thr Pro Ser

10

His Pro

25

Arg

Thr Ser Ile

Ser Gln val

Glu Ser

75

Arg

val
90

Asp Asp

Ser Thr

105

Arg

Gly Phe Glu

Arg Leu Asn

val
155

Arg Ser

Met Met

170

Asp

Gly Glu ser

val Arg Ala

ctgcaatcca
attccccaca
gcttttgtat

atattagtaa

Arg Thr Pro

Thr Ser

30

Leu

Ala
45

Arg ser

Leu His Ser

60

val val Ala

Thr val Thr

Arg Thr Lys

Gln Leu Glu

125

Met His

140

Cys

Arg Lys Leu

Thr Glu Gly

Ser Ala Lys

Phe Asp Ser

205

Seite 70

tccaggtcat
gactctttag
attgtgtgta

tctaaaacta

His Leu

15

Leu Ser

ser Ser
Asn

Pro

Ala
80

Thr

Glu Ala

95

Leu Ile

Ala Leu
Thr

Gly

Glu
160

Asn
Arg Glu
Glu

Ser

ser Arg

1800
1860
1920
1980
2007



Pro

Gly

Leu

Trp

val

305

Leu

Glu

Asp

Glu

Leu

385

Glu

val

Gly

Arg

Leu
465

Ala

210

val

Ile

Leu

val

Leu

290

Ser

Ala

Ser

Gly

Gln

370

Asn

Tyr

Arg

Gln

Ile

450

Gln

Arg

Gly

Glu

Leu

Arg

Asp

Phe

Ala

Ile

Ala

355

val

Lys

Pro

Gln

Phe

435

Glu

Ala

Thr

Asp

Lys

Leu

260

Ile

val

Arg

Asp

340

Met

Pro

Pro

Thr

Arg

Pro

Arg

Ile

Ile

Glu

Ile

245

Pro

Arg

Asp

Lys

Pro

325

Ser

val

Ala

val

Pro

405

Ser

Asp

Trp

Ser

Ser

Leu

230

Gly

Arg

Asn

Phe

Ser

310

Gly

Leu

Ala

Ala

Ile

390

Thr

Asp

Lys

Trp

Ser
470

val

215

Leu

Pro

Ala

Ala

Gly

Ala

Gly

Thr

Arg

Gln

375

val

Arg

Ala

Ala

BPS64825PC-2008028659

Ser Tyr Asp Gly Phe Ala Glu

val

Asp

Asn

Met

280

Ile

Glu

Gly

Asn

Gly

Gln

Ala

Ala

Leu

Leu

440

Glu

Ser

Asp

val

Leu

265

Leu

Ala

val

Asp

Leu

345

Asp

Arg

Ser

Glu

Met

425

Thr

Glu

Ser

Gly

Pro

Glu

Ile

Ile

330

Glu

Leu

Ile

Gln

val

410

Leu

val

Lys

Asp

Gly

235

Cys

Phe

Thr

Gly

Asn

315

Gly

Glu

Gly

val

Leu

395

Ala

Ser

Leu

Arg

Lys
475

220

Met

Leu

Trp

Ile

val

300

His

val

Ile

Ala

Lys

Leu

Asp

Gly

Arg

Tyr

Ile

Seite 71

val

Cys

Arg

Ser

285

Asp

Leu

Ile

Ile

Gln

365

val

Glu

val

Glu

Ser

445

Glu

Ser

Arg

Thr

Asp

270

Ser

Phe

Lys

Ala

Leu

350

Ile

Cys

Ser

Ser

Ser

430

val

Ala

Glu

Asp

Phe

Asp

Gly

Lys

Ile

Ser

Lys

Ala

Pro

Arg

Met

Glu

415

Ala

Ser

Thr

Glu

val

Glu

240

Pro

Ser

Asp

Ala

Tyr

320

Ile

Ser

Leu

Ala

Ile

400

Ala

Met

Leu

Pro

Ile
480



Cys Asn Ser

Phe val Tyr

Arg Pro Asp

515

Arg Arg Leu

Ser Glu

545

Asp

Ser Arg Gly

Met Leu Gln

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

40
2024
DNA
Bras

<400> 40
tcgacgattc

tcattctcat
gacaggtcaa
tggactttcc
tatcgctcac
gaaagtcaag
ggagccatat
gattgtgtgt
agcaggaatg
tactattgat
gttggataca
agagggtcaa
tgtcaactat
tggaatgatg
tgacggtgga
tccttccata
tttctatgct

caaaagctgc

Ala Ser

485

Thr
500

Lys
Cys Pro
Leu

Asn

Met Glu

Lys

Asn

Ile

Gln

Ser

BPS64825PC-2008028659

Met
His

Gly

Ala
520

Phe
Trp Gly

Ash Leu

550

Ile
565

Met

Ser Ile

580

sica napus

cgtatgcccc
tctctctect
atctcgacga
ctttcaccat
cgtcaactgt
gtttatgcag
aaatttgcgg
accattggac
aatgtggctc
cttgttaaag
aagggtcctg
gagtttaatt
gatgattttg
tcactagctg
gagcttcaat
acagacaaag
gtctcttttg

agtgcggata

Lys

Gln

Ser Gly

val Met

tctctctctc
ctgcttgacc
gaatgacggt
caccccagag
ctctctccgt
agaacggcgc
agccaagaac
cttcctctag
gtttgaatat
aatacaactc
aggttcgaag
ttaccatcaa
ttaacgatgt
ttaagtccaa
ctagacgtca
attgggaaga
ttaaggatgc

tctctgtgat

Ala Asn Asn Leu Gly val

490

Met Ala

505

Ser

Phe Thr Asn

Leu Ile Pro

Thr
555

Asn Lys

Leu val

570

Asp

Asn Vval Pro

585

tctcttaaat
tctgttcttc
ggatcgcact
aacgctaatc
cagagcgatt
tttcgatttg
aagtcataat
ctctcgtgaa
gtctcatgga
tctctttgtt
tggggatgta
gagaggtgtc
cgaagttgga
gacgagcgat
cttgaatgtt
catcaaattt
taaagttgtc

tgtgaaaatt

Seite 72

Asp

Leu val Ser

510

Thr
525

Thr Ser

Phe
540

Arg Leu

Phe Ser Leu

Ile Ala val

atcagtttta
aagttgtacg
ctgtcctect
ggcgtcgecg
aacaccaatg
ggagtgatgg
gattcgagga
atgatttgga
gatcatgctt
gacaaagcca
cctcagccga
tcaatgaaag
gacatacttt
ttggtgaaat
cgaggaaaga
ggagtggaca
catgagttga

gaaagcgcag

Ala val

495

Arg Cys

val Arg

Ser Phe

Leu

Ser
575

acagaaaacc
acatggcggc
ccaggaacgc
gtaggtctgg
aagatagccg
atccttcagt
ggaaaaccaa
aactcgcgga
ctcatcagat
ttgctatcat
tcttccttga
acaccgtcag
tggtcgatgg
gtgtagttat
gtgctactct
accaagttga
aaaactacct

attctataaa

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

1020
1080



gaatcttcct
agctgaactt
gaacattcat
aacacctaca
aatcatgctt
gcataccgtg
cactgcttac
tacactgaac
tcactaccgc
gctggctctt
tacatatgcc
tgtaactctt
acaagtccgt
actttatttt
tatatatttg
gaaaaagact
<210>
<211>

<212>
<213>

41

571
PRT
Bras
<400> 41

Met Ala Ala
1

Leu Ser Ser

Thr Leu

35

Arg

Ser Leu

50

Leu

val val

65

Lys

Pro Ser Vval

Asp Ser Arg

tccattatat
cccattgagg
aaaccagtga
agagctgaag
tctggtgaaa
gctttgagaa
aagggtcgca
acaccgatca
ccgtcctcaa
taccaaggtg
cgttccttga
gtccaaagtg
aagattaaga
tcttacacga
ttttaagttc

aatccgaaaa

sica napus

Thr

Ser
20

Arg

ITle Gly

Ser val

Tyr Ala

Glu Pro

85

Arg Lys

Gly Gln
5

Ash
val
Arg
Glu
70

Tyr

Thr

BPS64825PC-2008028659

ctgcttgtga
aggttccctt
ttgtcgecac
tatctgacat
ccgcacacgg
ctgaggctag
tgggccaaat
ttgtgttcac
caattttcgc
tcatgcctat
aactcctaca
gtgcgcaacc
taggttgatg
tttgatccaa
ttgaaccaca

agccttttaa

Ile Ser

Ala Gly

Ala Gly

40

Ala Ile

55

Asn Gly

Phe

Lys

Lys Ile

tggggcaatg
gttacaggag
aaacatgcta
tgcaattgca
aaagtttcct
tctacctgtt
gtttgctttc
aagaactgga
cttcacaaac
atacatggag
ggacgagaat
catttggcgt
tttttcacta
tattgtttta
tgactgtaaa

dadaaaaaaaa

Thr Arg Met

10

Leu Ser Leu

25

Arg Ser Gly

Asn Thr Asn

Ala Phe Asp

75

Glu
90

Ala Pro

val Thr

105

Cys

gttgctcgty
gagataatca
gagagtatga
gtgcgcgaag
ctgaaagctg
agaacctcag
catgcttcta
tccatggcag
cagaggagaa
ttttctgatg
atgcttaagg
gaagaatcaa
ctcgagettc
tgtcactcac
aacaaaacag

aaaa

Thr val Asp

Ser
30

Ser Pro

Ala His

45

Ile

Glu
60

Asp Ser

Leu Gly val

Arg Thr Ser

Ile Pro

110

Gly

Seite 73

gagatcttgg
caaggtgtag
ttaatcatcc
gagcagatgc
ttaacgtgat
caatccggac
taatggcgaa
tgcttctgag
taatgcaaag
atgcagaaga
aaggacaaca
cacatctcat
tatatccctg
agtgaaacca

tcttttcgat

Arg Thr

15

Pro Gln

Arg Gln

Arg Lys

Met Asp

80

His Asn

95

Ser Ser

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2024



Ser

Ala

Ile

145

Ala

Pro

Lys

Phe

Met

225

val

Arg

Asp

Phe

Ser

305

Ser

val

Leu

val

Pro

Ser

Arg

130

Asp

Ile

Gln

Arg

val

210

Met

val

Gly

Ile

val

290

Cys

Ile

Ala

Leu

Ile

370

Thr

Arg

Leu

Leu

Met

Pro

Gly

Asn

Ser

Ile

Lys

Lys

Lys

Ser

Lys

Arg

Gln

355

val

Arg

Glu

Asn

val

Leu

Ile

180

val

Asp

Leu

Asp

Ser

260

Phe

Asp

Ala

Ash

Gly

Glu

Ala

Ala

Met

Met

Lys

Asp

165

Phe

Ser

val

Ala

Gly

Ala

Gly

Ala

Asp

Leu

325

Asp

Glu

Thr

Glu

Ile

Ser

Glu

150

Thr

Leu

Met

Glu

val

230

Gly

Thr

val

Lys

Ile

310

Pro

Leu

Ile

Asn

val

Trp

His

135

Tyr

Lys

Glu

Lys

val

215

Lys

Glu

Leu

Asp

val

295

Ser

ser

Gly

Ile

Met

375

Ser

BPS64825PC-2008028659
Lys Leu Ala Glu Ala Gly

120

Gly

Asn

Gly

Glu

Asp

Gly

Ser

Leu

Pro

Asn

280

val

val

Ile

Ala

Thr

360

Leu

Asp

Asp

Ser

Pro

Gly

Thr

Asp

Lys

Gln

Ser

265

Gln

His

Ile

Ile

Glu

345

Arg

Glu

Ile

His

Leu

Glu

170

Gln

val

Ile

Thr

Ser

250

Ile

val

Glu

val

Ser

330

Leu

Cys

Ser

Ala

Phe

155

val

Glu

Ser

Leu

Ser

235

Arg

Thr

Asp

Leu

Lys

Ala

Pro

Arg

Met

Ser

140

val

Arg

Phe

val

Leu

220

Asp

Arg

Asp

Phe

Cys

Ile

Asnh

Ile
380

Ala Ile Ala
Seite 74

125

His

Asp

Ser

Asn

Asn

205

val

Leu

His

Lys

Tyr

285

Asn

Glu

Asp

Glu

Ile

365

Asnh

val

Met

Gln

Lys

Gly

Phe

190

Tyr

Asp

val

Leu

Asp

270

Ala

Tyr

Ser

Gly

Glu

350

His

His

Arg

Asnh

Ile

Ala

Asp

175

Thr

Asp

Gly

Lys

Asnh

255

Trp

val

Leu

Ala

Ala

335

val

Lys

Pro

Glu

val

Thr

Ile

160

val

Ile

Asp

Gly

Cys

240

val

Glu

Ser

Lys

Asp

Met

Pro

Pro

Thr

Gly



385

Ala Asp Ala

Leu Lys Ala

Pro
435

Ser Leu

Met
450

Arg Gly

Leu Asn Thr

465

Leu Leu Ser

GIn Arg Arg

Ile Met

515

Tyr

Leu Leu

Thr val

545

His Leu Ile

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

42
1965
DNA
Glyc

<400> 42
ctgaccacca

acttgtttgg
acgatcatgg
cgaacgaaac
actcatctta
gttccctcca
gtgtgcacga
ggaatgaacg

BPS64825PC-2008028659

390

Ile Met

405

val
420

Ash
val Arg
Gln

Met

Pro Ile

Leu

val

Thr

Phe

Ile

Ser Gly

His

Met

Ala
440

Ser

Ala Phe

455

val Phe

470

His Tyr

485

Ile
500

Met
Glu Phe
Leu Gln
Gln

Ser

val
565

Gln

ine max

gaagaatggg
aagctagtct
caaccattaa
gcattccacg
actcccccaa
ataactatat
taggtccttc

tggcgcgttt

Arg

Gln

Ser

Asp

Gly

Arg

Pro Ser

Arg Leu
Asp

Asp
5

Glu
535

Asn

Ala Gln

Lys Ile

acctggttgg
ctggtgagag
cctttcttcc
cctccctaca
cggctctecc
ctcgctacac
tacgagctca

gaacatgtcg

395

Glu Thr Ala
410

Thr val Ala

425

Ile Arg Thr

His Ala Ser

Thr
475

Thr Arg

Thr Ile

490

Ser

Ala
505

Leu Tyr

Ala Glu Asp

Met Leu Lys

Pro Ile Trp

Ile
570

Lys Gly

ttgaaagtgg
tgaaggcgca
gctactacgt
atcgccagaa
atccttggca
tcttcagacg
cgtgatatga
catggggacc

His Gly Lys

Thr
430

Leu Arg

Ala
445

Thr Tyr

Ile Ala

460

Met

Gly Ser Met

Phe Ala Phe

val
510

Gln Gly

Thr Tyr Ala

525

Glu Gln

540

Gly

Arg Glu Glu

agcgaagaaa
ccatcttcac
ctctcttcca
taacaaacca
acgcaaacaa
tgcgtaggaa
tatggaacct

acgcctcgea

Seite 75

400

Phe
415

Pro
Glu Ala
Lys Gly
Thr

Asnh

val
480

Ala

Thr
495

Asn
Met Pro
Arg Ser
val

His

Thr
560

Ser

actaacggag
cttgaagtca
atccaaacac
catcgaagga
ttcccttgag
aactaagatc
ggctcaagct

cctccaaacc

60
120
180
240
300
360
420
480



attgatttgg
gacaccaagg
ggacaagaat
aactacgatg
atgatgtctc
ggtggtgaac
tccataactg
tttgctgtct
agtcataatg
ctccattcga
gaacttccaa
atgcaaaagc
ccaacaaggg
atgctttcag
acggtggctc
agttcccatg
actcttaata
cattataggc
ttggcgettt
accttctcta
gtcacacttg
caagttcgca
agtttttttc
tattcatagt
cataatgcaa
<210> 43

<211> 545
<212> PRT
<213>
<400> 43

1

tgaaagaata
gtcctgaagt
tctgtttcac
gctttgtgaa
ttgctgttaa
tgaaatctag
acaaggactg
catttgtcaa
ccgatataca
tactttctgc
tagaggaagt
ctgttattgt
cagaagtttc
gagaaactgc
ttaggaatga
aaagtcatat
ctcctattat
cttactcaac
atcatggggt
gagccctcaa
ttcaaagtgg
aggttcatgg
cccactatct
tatgactatt

atagtgattt

Glycine max

BPS64825PC-2008028659

caattctcag
tagaagtggg
cactatgaga
tgatgtggag
gtcaaagaca
gcgtcattta
ggaagatatc
ggatgctaga
cgtgattgta
ttcagatggg
tcctttattg
ggcaacaaat
agacatcgca
acatggaaaa
atccagtgtt
gggagaaatg
tgttttcacc
aatctttgca
tatgtccata
gctactattg
agcacaacca
ataaaattct
tgtaactatt
atgcacttga

attgataagg

tttcaagata
gatgtagctc
ggggttagca
ttcggagatg
aaagacttgg
aatgtccgtg
aagtttgggg
gtggtgcacg
aaaattgaaa
gccatggtcg
caggaagaca
atgcttgaaa
attgcagtaa
tttccattga
caaagtggtg
tttgctttec
agaacaggat
ttcacaaatg
tacatgcaat
agtaagagtc
atctggcgtg
atgaaggatc
catagtaatg
aacaccaaag

dadaaaaaaaa

Met Ala Thr Ile Asn Leu Ser Ser Ala Thr Thr
5

10

Lys His Arg Thr Lys Arg Ile Pro Arg Leu Pro
20 25

Thr Asn His ITe Glu Gly Thr His Leu Asn Ser
40

aggttgtagc
aacctatttt
cacatgacac
tgttgctggt
ttaaatgtga
gaaaaagtgc
tggacaatca
agttaaaaca
gtgcagattc
ctcgtgggga
tcattcgaag
gcatgattaa
gacaaggtgc
aagctgttaa
tttcttatcc
atgcgacaac
ccatggcaat
aagcaagaat
tttcaaatga
atttacacga
aggaatccac
tttgttcctc
gctattcact
ttggatagta

aaaaa

catcatgctc
acttaaagag
ggttagcgtg
tgatggagga
agttattgat
aacacttcct
agtagacttc
ctacctcaaa
cataccaaat
tcttggaget
atgtcaaatt
tcatcccaca
tgatgctatc
agttatgcac
gagtcaactg
aatgtctaac
tcttttgage
taagcagagg
tgtagaagag
gggacaacat
tcaccacata
ataagtgtac
atcttgtaac
aaggaatttt

Ser Leu Phe Gln Ser

15

Thr ITe Ala Arg Ile
30

Pro Asn Gly Ser Pro
45

Seite 76

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1965



Ile

Ile

65

Thr

Gln

Ala

Phe

val

145

Glu

Ser

Leu

Lys

225

Thr

Asp

Leu

Lys

Ala
305

Leu

50

Ser

Ile

Ala

Ser

Gln

130

Arg

Phe

val

Leu

Asp

210

Arg

Asp

Phe

Lys

Ile

290

Ser

Gly

Leu

Gly

Gly

His

115

Asp

Ser

Cys

Asn

val

195

Leu

His

Lys

Phe

His

275

Glu

Asp

Ash

His

Pro

Met

100

Leu

Lys

Gly

Phe

TYyr

180

Asp

val

Leu

Asp

Ala

260

Tyr

Ser

Gly

Ala

Ser

ser

85

Asn

Gln

val

Asp

Thr

165

Asp

Gly

Lys

Asn

Trp

val

Leu

Ala

Ala

Asn

Ser

70

Thr

val

Thr

val

val

150

Thr

Gly

Gly

Cys

val

230

Glu

Ser

Lys

Asp

Met
310

Asnh

55

Asp

Ser

Ala

Ile

Ala

135

Ala

Met

Phe

Met

Glu

215

Arg

Asp

Phe

Ser

Ser

295

val

BPS64825PC-2008028659

ser Leu Glu val

val

Ser

Arg

Asp

Ile

Gln

Arg

val

Met

200

val

Gly

Ile

val

His

280

Ile

Ala

Arg

Arg

Leu

105

Leu

Met

Pro

Gly

Ash

185

Ser

Ile

Lys

Lys

Pro

Arg

Arg

Asp

90

Asn

val

Leu

Ile

val

170

Asp

Leu

Asp

Ser

Phe

250

Asp

Ala

Asn

Gly

Lys

Met

Met

Lys

Asp

Leu

155

Ser

val

Ala

Gly

Ala

235

Gly

Ala

Asp

Leu

Asp
315

Pro

60

Thr

Ile

Ser

Glu

Thr

140

Leu

Thr

Glu

val

Gly

Thr

val

Arg

Ile

His

300

Leu

Seite 77

Ser

Lys

Trp

His

Tyr

125

Lys

Lys

His

Phe

Lys

Glu

Leu

Asp

val

His

285

ser

Gly

Asnh

Ile

Asnh

Gly

Asnh

Gly

Glu

Asp

Gly

Ser

Leu

Pro

Asnh

val

270

val

Ile

Ala

Asnh

val

Leu

95

Asp

Ser

Pro

Gly

Thr

175

Asp

Lys

Lys

Ser

Gln

255

His

Ile

Leu

Glu

Tyr

Cys

80

Ala

His

Gln

Glu

Gln

160

val

val

Thr

Ser

Ile

240

val

Glu

val

ser

Leu
320



BPS64825PC-2008028659
Pro Ile Glu Glu val Pro Leu Leu GIn Glu Asp Ile Ile Arg Arg Cys
325 330 335

Gln Ile Met GIn Lys Pro val Ile val Ala Thr Asn Met Leu Glu Ser
340 345 350

Met Ile Asn His Pro Thr Pro Thr Arg Ala Glu val Ser Asp Ile Ala
355 360 365

ITe Ala val Arg Gln Gly Ala Asp Ala ITe Met Leu Ser Gly Glu Thr
370 375 380

Ala His Gly Lys Phe Pro Leu Lys Ala val Lys val Met His Thr val
385 390 395 400

Ala Leu Arg Asn Glu Ser Ser val Gln Ser Gly val Ser Tyr Pro Ser
405 410 415

Gln Leu Ser Ser His Glu Ser His Met Gly Glu Met Phe Ala Phe His
420 425 430

Ala Thr Thr Met Ser Asn Thr Leu Asn Thr Pro Ile Ile val Phe Thr
435 440 445

Arg Thr Gly Ser Met Ala Ile Leu Leu Ser His Tyr Arg Pro Tyr Ser
450 455 460

Thr I1e Phe Ala Phe Thr Asn Glu Ala Arg Ile Lys GIn Arg Leu Ala
465 470 475 480

Leu Tyr His Gly val Met Ser Ile Tyr Met Gln Phe Ser Asn Asp val
485 490 495

Glu Glu Thr Phe Ser Arg Ala Leu Lys Leu Leu Leu Ser Lys Ser His
500 505 510

Leu His Glu Gly GIn His val Thr Leu val GIn Ser Gly Ala Gln Pro
515 520 525

ITe Trp Arg Glu Glu Ser Thr His His Ile GIn val Arg Lys val His
530 535 540

Gly
545

<210> 44

<211> 2300

<212> DNA

<213> Glycine max

<400> 44
ggccgctgcg tgtcggtctc ctctctectt tcggtaaact ccccggtata ttccgcagec 60

aaaatcccaa agtccaaaca ttggcggagt ttacaacaaa acccttcaaa ccccacatcc 120
Seite 78



aaatcgtcgt
agcaacaggc
cgcgagcgat
ggttttcggt
ggggaatgaa
gaagagcaag
ggtgaagggt
cagctctatg
catgtgccat
tgaggagaaa
tgttgatcat
tgctgaacat
tgaaggtacc
cacagaaaag
tggagccaaa
cactctatcg
ttttgcctta
tacgaagtca
taaactggag
tgtcgaaata
acaattaaac
aacgccaaca
tttgatgttg
ggatatggct
tagccaccat
tgccgttgaa
acacatggca
cgatgacagt
tttgtccgat
gttgatcagc
tcctatggcet
atattgaaga
tgtttttttt

tcttgtcctt

aaagtttgaa
tttcattgac
ctaagtctcg
agccgcgtca
aggtttaact
gctttggagg
tttgcggggt
gaggatcttg
gggaccaggg
gggttctgtg
ggagctcctt
tatgagggtt
gaagtgggtg
actggtaatg
tttagttttt
acaaaggatt
tcctttgtca
actaaatcca
gaaatagtgc
ccacttgaac
aagccagtga
cgtgctgagg
tctggagagt
agcagtagaa
caacttggag
atggccaaca
tcgcttctat
acccgcatgg
gatgctgaat
caaggagatg
ttccagtcta
acacgtgtct
tcttcggtat

attcaaaaca

BPS64825PC-2008028659

cctttgatac
ttctctctgt
tgagtgttgc
tcagcctcegg
ttaaggttcg
gtggttttgg
tgaggaagac
agaacttggc
agtggcaccg
tttctgtaat
cctccgttaa
ctcgtccatt
atgaacttgt
atttgcattg
ggagagatgg
gggctgacat
atcatgctga
ttaaagtttt
aagcttctga
agattcctac
ttgtagcttc
tagcagatgt
cagctattgg
tggaatcatg
aatcattgcc
accttggtgt
cgcgcaaccg
ctctgacttt
ctaacatctc
ttgttctagt
ttcaggtgaa
gtgtattttc
tgtattattg

acaaaagttt

cacatttcga
ggcgatggtt
agggaaccct
atttcgtttc
tgcagctgtg
gttggatgtg
caagctcgtg
tcttggaggc
tgatgtgatt
gattgacact
agttgaggaa
cactgttcaa
aattgatggt
caaatgcata
aaagcttgtg
tgactttggt
ttctgttaag
ggcaaagata
tgggatcatg
agtccaagag
tcagcttctt
ttctgaagca
atcatatgga
gagtcgggag
agaatgcata
ggatgccatc
cccgaatcct
gcaatggggt
aaagtctgtg
ggtctcagat
gactattatc
taggcttggg
gtttcttgtc

ataaattcta

Seite 79

ttcagaccta
ttgaaatcaa
ccccttgatt
aacaaaggta
gaagtgggtg
gtttcagagg
tgcactgttg
atgagtgttg
aggaagatca
gagggtagtc
ggttcaaatt
acgaactata
ggaatggcat
gatgctggtc
agggggaata
atagcagagg
gatctaaaga
gaaagcttag
gtggctcggg
gatataattt
gagtcaatgg
gttcgacagt
cgaaaagctt
gaaaatagac
actgagcaaa
tttgtgtaca
cccatcttty
gttgtgccca
caacttatga
gttgctccga
taaaacacaa
ataggatagt
ctttttttta

aattgtagaa

tattgtttcc
tggttgcttc
tgaagaatcg
gtaaatggaa
tggagagatc
cagagttaac
gtcctgetty
ccaggctcaa
agaagttgaa
agattcatgt
gggtgtttac
gaggtttttc
gctttgaagt
ttttcctgec
acaagctccc
gagttgattt
tgtacctctc
aatcccttca
gtgaccttgg
acgtatgcag
tcgagtatcc
atgctgatgc
tggcagtctt
aaagtcttgt
tatgcaattg
caaagtatgg
ctttcaccaa
ttctggttga
aatctagagg
cacgtgectc
ggttgcaaaa
attgtattat
tatattggtt

ctctagcaag

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160



ttttggaacc tctttcaaga gatgcttatg aattacactt tgtgaattgc ccatcgtaag

tcactaatac agttgcacta atatatggca attatatttg gtttcaaaaa aaatataaaa

acactaaaga aaaaaaaaaa

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

<400>

45
582
PRT

Glycine max

45

Met val Leu Lys

1

Ser

Ser

Lys

Gly

65

Asp

Arg

Glu

Asn

Ile

145

Asp

Ser

Tyr

Ser

val

Arg

Gly

50

val

val

Lys

Asp

Met

130

Lys

Thr

val

Glu

Glu
210

Ala

val

35

Asn

Glu

val

Thr

Leu

115

Cys

Lys

Glu

Lys

Gly

Gly

Gly

20

Ile

Glu

Arg

Ser

Lys

Glu

His

Leu

Gly

val

180

Ser

Thr

Ser

Asn

Ser

Arg

ser

Glu

85

Leu

Asn

Gly

Asn

Ser

165

Glu

Arg

Glu

Met

Pro

Leu

Phe

Lys

Ala

val

Leu

Thr

Glu

150

Gln

Glu

Pro

val

val

Pro

Gly

Asnh

55

ser

Glu

Cys

Ala

Arg

Glu

Ile

Gly

Phe

Gly

BPS64825PC-2008028659

Ala

Leu

Phe

40

Phe

Lys

Leu

Thr

Leu

120

Glu

Lys

His

Ser

Thr

200

Asp

Ser

Asp

25

Arg

Lys

Ala

Thr

val

105

Gly

Trp

Gly

val

Ash

185

val

Glu

Ala

10

Leu

Phe

val

Leu

val

90

Gly

Gly

His

Phe

val

170

Trp

Gln

Leu

Ser

Lys

Asn

Arg

Glu

75

Lys

Pro

Met

Arg

Ccys

155

Asp

val

Thr

val

Asp

Ash

Lys

Ala

60

Gly

Gly

Ala

Ser

Asp

140

val

His

Phe

Asn

Ile
220

Seite 80

Leu

Arg

Gly

45

Ala

Gly

Phe

Cys

val

125

val

Ser

Gly

Thr

Tyr

205

Asp

Ser

val

30

Ser

val

Phe

Ala

Ser

110

Ala

Ile

val

Ala

Ala

190

Arg

Gly

Leu

15

Phe

Lys

Glu

Gly

Gly

95

Ser

Arg

Arg

Met

Pro

175

Glu

Gly

Gly

val

Gly

Trp

val

Leu

80

Leu

Met

Leu

Lys

Ile

160

Ser

His

Phe

Met

2220
2280
2300



Ala

225

Cys

Arg

Thr

Phe

Lys

Ala

Pro

Arg

Met

385

Glu

Ala

Ser

val

Gln

465

Ala

Cys

Ile

Asp

Lys

Phe

290

Met

Ile

Ser

Leu

Gln

370

val

Ala

Ile

Ser

ser

450

Ile

Ile

Phe

Asp

Gly

Asp

Ala

Tyr

Glu

Asp

Glu

355

Leu

Glu

val

Gly

Arg

His

Cys

Phe

Glu
Ala
Lys
260
Trp
Leu
Leu
Ser
Gly
3

Gln
Asn
Tyr
Arg
Ser
420
Met
His
Asn

val

val

Gly

Leu

Ala

Ser

Ser

Leu

325

Ile

Ile

Lys

Pro

Gln

405

Tyr

Glu

Gln

cys

Tyr
485

Thr

230

Leu

val

Asp

Phe

Thr

310

Glu

Met

Pro

Pro

Thr

390

Tyr

Gly

Ser

Leu

Ala

470

Thr

Glu

Phe

Arg

Ile

val

295

Lys

Ser

val

Thr

val

375

Pro

Ala

Arg

Trp

Lys

BPS64825PC-2008028659

Lys Thr Gly Asn Asp Leu

Leu

Gly

Asp

280

Asn

Ser

Leu

Ala

val

360

Ile

Thr

Asp

Lys

sSer

440

Glu

Glu

Tyr

Pro

Asnh

265

Phe

His

Thr

His

Arg

Gln

val

Arg

Ala

Ala

425

Arg

Ser

Met

Gly

Gly

250

Asn

Gly

Ala

Lys

Glu

Ala

Ala

Leu

410

Leu

Glu

Leu

Ala

His
490

235

Ala

Lys

Ile

Asp

Ser

315

Leu

Asp

Asp

Ser

Glu

395

Met

Ala

Glu

Pro

Asn

475

Met

Lys

Leu

Ala

ser

300

Ile

Glu

Leu

Ile

Gln

380

val

Leu

val

Asn

Glu

460

Asn

Ala

Seite 81

Phe

Pro

Glu

285

val

Lys

Glu

Gly

Ile

365

Leu

Ala

Ser

Leu

Arg

Cys

Leu

Ser

His

Ser

Thr

270

Gly

Lys

val

Ile

val

350

Tyr

Leu

Asp

Gly

Asp

430

Gln

Ile

Gly

Leu

cys

Phe

255

Leu

val

Asp

Leu

val

335

Glu

val

Glu

val

Glu

415

Met

Ser

Thr

val

Leu
495

Ser

Asp

Leu

Ala

320

Gln

Ile

Cys

Ser

Ser

400

Ser

Ala

Leu

Glu

Asp

Ser



Arg Asn Arg

Thr Met

515

Arg

Leu Ser

530

Asp

Met
545

Lys Ser

Ser Asp val

Gln val Lys

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

<400> 46
cgatacaaac

46
2232
DNA

ctgacctttg
gcaccctctt
tctctctctc
ccctcacgceg
caacttttgc
gaagttgcct
aggatgattc
acacttctgt
ccattggtcc
atgttgcccg
tggttaaaga
agggtcctga
aattcacttt
acgatttcgt
ctttggtggt
agctcaagtc
ctgagaagga
tttcttttgt

atgctgatat

Pro Asn

500

Ala Leu

Asp

Asp

Arg Gly

Pro

Thr

Ala

Leu

BPS64825PC-2008028659

Pro

Leu
520

Glu
535

Ile

550

Ala Pro

565

Thr Ile

580

ine max

taataggtgt
ccgaacataa
cttcaccctt
tctctttcta
ccccacctca
ttccaaattg
cgtcaatgcg
aaagattgag
tggaatgtgg
ttctaccaac
attgaatatg
atataatgct
ggttaggagt
taccatccgg
caatgatgtg
taagtctaag
aaggagacat
ttgggatgac
taaggatgca

acacgtcatt

Thr

Arg

Ile

cgtgtcttgt
cggcgacttc
ttattctcca
acaatgtctc
ggatctgcac
ttcggagcac
aggaaatctg
gaagagttgc
tcaaaaccca
accagggaaa
tctcacggag
caatccaagg
ggggatttgc
aggggtgttg
gatgtgggag
acagaggatt
ttgaatgtta
atcaaatttg
caagtagttc

gtaaaaattg

Ile Phe Ala Phe Thr Asn
505
Gln Trp Gly val

ser Asn Ile Ser

ser Gln Gly Asp

555

Ala Ser Pro Met

570

gtccctccca
tccaaaacct
cgcccaatcc
aggtagtggc
accacagggc
aaaggaacaa
cacccgctaa
agcacttgcg
cgtttaggag
tgatttggaa
accatgcttc
acaacgtaat
cacaaccaat
gaactgcaga
acatgcttct
ctgtgaaatg
gaggaaaaag
gagtggataa
atgaactgaa

aaagtgcaga

Seite 82

Asp
510

val Pro Ile

525

Lys Ser val

540

val val Leu

Ala Phe Gln

ctttatgttt
tcaattccac
ccttcaactc
cactcgatcc
ccaaacgttg
cccctccaaa
agttgttccc
tggtatgcag
gaagacaaag
gctggctgag
tcatcagaaa
tgcaattatg
caatttaaca
ttgtgttagt
tgttgatggt
tgaagttgtt
tgcaacactg
caaagttgac
gaattatttg

ctctatacca

Asp Ser

Leu val
Gln

Leu

val
560

val

Ser Ile

575

gcctcataac
cttcttcttc
tacttctctc
attcactcct
ttgaagcctc
gtttgctccc
gtgtcacccg
caacttggcg
gttgtttgca
actgggatga
attattgatt
cttgatacca
actgggcagg
gtgaactatg
ggtatgatgt
gatggaggag
ccttccataa
ttctatgctg
aaaagctgtg

aacttgcatt

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

1020
1080
1140
1200



caattattac
ctattgaaga
aggccgttat
gagccgaggt
ctggggaaac
cattacggac
tcaagaacca
gaacctcaac
gaccttcagg
tgtatcaagg
caagggcctt
tagtacaaag
gaacagtgta
gacactacat
aagtccagta
tactttcttg
atatgatagt
aaaaaaaaaa
<210>
<211>

<212>
<213>

47
575
PRT
Glyc

<400> 47

Met Ser Gln
1
Thr

Pro ser

Phe
35

Pro Thr

val
50

Lys Cys

Ala val

65

Lys

Glu Leu Gln

agcgtctgat
ggttccactt
tgtggcaaca
atccgatatt
tgctcatgga
agaagccact
catgagtgag
tgttgtcttc
caccatattt
agtctgtcct
ggatttgctg
tggcacgcaa
aacaaaataa
tttaatttag
gcattttagt
ttatcattat
gtcattgaaa

aa

ine max

val
5

val

Gly ser

20

Ala Ser

Ser Arg
val

Pro

Leu
85

His

Ala

Ala

Lys

Ser

val

70

Arg

BPS64825PC-2008028659

ggggccatgg
ttgcaggaag
aatatgctgg
gcaattgctg
aagttcccac
atacctggtg
atgtttgctt
actagatcag
gcttttacag
atttacatgg
cagaagcaag
cccatatgga
aaaggtgaag
aagagcatgt
tgtttgtttg
ttttttggtg
ttttgattag

Thr Arg

His

His

Phe
40

Leu

Leu

Pro

Gly Met

ttgcaagagg
aaataatcac
aaagcatgat
ttcgagaagg
taaaagccgt
gtcaaatgcc
accatgcaac
gcttcatggce
atcaaaagag
aattctctga
gaatggtgaa
ggttccaatc
atggctatga
tcccttttgg
ttgcctaggt
attgttctat

aaattgcaat

Ile His

10

Ser

Arg Ala Gln

25

Gly Ala Gln

val Asn Ala

Glu Asp Asp

75

Gln
90

Gln Leu

agatcttggt
catatgtcgt
tgttcacccy
ttctgatgca
gaaagtaatg
accaaatatt
catgatgtct
tatccttttg
gatacaacag
agatgctgaa
atcaggagaa
cactcacaat
attaagtttc
tgggttgatg
tttttttttt
atttatcacg

gaaaaatgct

Ser Ser Leu

Thr Leu

30

Leu

Asn Asn

45

Arg

Arg Ser

60

Lys

Ser Lys Ile

Gly Asp Thr

Seite 83

gcagaactcc
agcatgggaa
acaccaacca
ataatgcttt
cacaccgtag
ggtcaagtat
aatacccttg
agccactatc
aggttggctt
gagactttca
gaagtagcac
atccaggtcc
agtctttcag
ccaatttgat
cttcatttat
gacattagac

ttcagccaaa

Thr
15

Arg
Lys Pro
Pro Ser
Ala

Pro

Glu
80

Glu

Ser val

95

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2232



Gly

Thr

Glu

Ala

145

Ser

val

Glu

Ser

Leu

225

Glu

Arg

Thr

Asp

Leu

305

Lys

Ala

Pro

Arg

Met

Ile

Thr

130

Ser

Lys

Arg

Phe

val

210

Leu

Asp

Arg

Glu

Phe

290

Lys

Ile

ser

Ile

ser

Trp

Gly

Gly

His

Asp

Ser

Thr

195

Asn

val

ser

His

Tyr

Asn

Glu

Asp

Glu

355

Met

Ser

100

Pro

Met

Gln

Ash

Gly

Phe

Tyr

Asp

val

Leu

260

Asp

Ala

Tyr

Ser

Gly

Glu

Gly

Lys

Ser

Asn

Lys

val

165

Asp

Thr

Asp

Gly

Trp

val

Leu

Ala

325

Ala

val

Lys

Pro

Thr

val

Ile

150

Ile

Leu

Ile

Asp

Gly

Cys

val

Asp

Ser

Lys

Asp

Met

Pro

Ala

Thr

Asn

Ala

135

Ile

Ala

Pro

Arg

Phe

215

Met

Glu

Arg

Asp

Phe

295

ser

Ser

val

Leu

val

BPS64825PC-2008028659
Phe Arg Arg Lys Thr Lys

Thr

120

Arg

Asp

Ile

Gln

Arg

val

Met

val

Gly

Ile

280

val

Cys

Ile

Ala

Leu

360

Ile

105

Arg

Leu

Leu

Met

Pro

185

Gly

Asn

Ser

val

Lys

Lys

Asp

Pro

Arg

Gln

val

Glu

Asn

val

Leu

170

Ile

val

Asp

Leu

Asp

250

Ser

Phe

Asp

Ala

Asnh

330

Gly

Glu

Met

Met

Asp

Asn

Gly

val

val

235

Gly

Ala

Gly

Ala

Asp

315

Leu

Asp

Glu

Ile

Ser

140

Glu

Thr

Leu

Thr

Asp

220

val

Gly

Thr

val

Gln

300

Ile

His

Leu

Ile

Ala Thr Asn
Seite 84

Trp

125

His

Tyr

Lys

Thr

Ala

205

val

Lys

Glu

Leu

Asp

val

His

Ser

Gly

Ile

365

Met

val

110

Lys

Gly

Asn

Gly

Thr

190

Asp

Gly

Ser

Leu

Pro

270

Asn

val

val

Ile

Ala

350

Thr

Leu

val

Leu

Asp

Ala

Pro

175

Gly

Cys

Asp

Lys

Lys

His

Ile

Ile

335

Glu

Ile

Glu

Ccys

Ala

His

Gln

160

Glu

Gln

val

Met

Thr

240

ser

Ile

val

Glu

val

320

Thr

Leu

Cys

Ser



370

Met Ile val

385

Ile Ala val

Ala His Gly

Ala Leu Arg

ITe Gly Gln

Ala Thr

465

Met

Arg Ser Gly

Thr Ile Phe

Gln
515

Leu Tyr

Glu Thr

530

Glu

val
545

Lys Ser

ITle Trp Arg

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

48
2030
DNA
oryz

<400> 48
aacaccaagg

ccctecteect
ggcggcegecg
gccgaggagg
ggatctcgcg

tgacgctact

His Pro

Thr

BPS64825PC-2008028659

375

Pro Thr

390

Glu
405

Arg
Lys Phe
Thr Glu
Phe

val

Met Ser

Gly

Pro

Ala

Lys

Asn

ser Asp

Leu

Lys

Ile
440

Thr

Asn His

455

Thr Leu

470

Phe Met

485

Ala Phe

500

Gly val

Thr

Phe

Gly Glu

Ala

Thr

Cys

Arg

Glu

Ile Leu

Gln

Asp

Ile
520

Pro

Ala
535

Leu

val Ala

550

Gln
565

Phe

a sativa

gagagaagag
ccaatggcgg
gcagtgaggc
gccgtggegg
ctcgggagca
tcgcaagtgg

Ser

Thr His

agagaagaga
€ggcggcggc
cggctccgcec
cgcgcteect
acggctccct

tctctgcgaa

Arg Ala Glu
395

Ile
410

Ala Met

Ala val

425

Lys

Pro Gly Gly

Met Ser Glu

Thr Ser

475

Gly

Ser His

490

Leu

Lys Arg Ile

Tyr Met Glu

Asp Leu Leu

Gln
555

Leu val

Ile Gln

570

Asn

agagacgaga
tgagatcgtg
€gCggcgycyg
caggacctcc
ctccgctcag

ttcccgtagg

380

val Ser Asp

Leu Ser Gly

His
430

val Met

Gln Met

445

Pro

Met Phe Ala

460

Thr val val

Tyr Arg Pro

GIn Gln Arg

Phe Ser Glu

525

Gln Gln

540

Lys

Ser Gly Thr

val Arg Thr

aaccctcgcec
gggtccgegg
9€ggcggcgyg
acctccgaca
aacattgctg

aagacaaaga

Seite 85

Ala
400

Ile

Glu Thr

415

Thr val

Pro Asn
His

Tyr

Thr
480

Phe

sSer
495

Gly

Leu Ala

Asp Ala

Gly Met

GIn Pro

560

val
575

tccacacgcg
cggcgegeat
cgcceccgea
gggtggcggc
agaataccgc

ttgtttgcac

60
120
180
240
300
360



cataggcccc
cgtcgcacgc
ggtgaaggag
caagggtcca
agagttcaat
cgatgacttc
gtcactcgct
ggaactgaaa
tacagagaaa
cgtttccttt
taatgcagat
gtccattatt
tccaattgag
gaaaccagtt
aagagcagaa
gtctggtgaa
ggcacagaga
tcctcaggct
tcatgctaca
ctccatggca
tgaggaacga
gttttctgat
attcgtgaaa
agaggagtct
ataccgtcac
agtaactttt
ctctggaatt
aaaaaaaaaa
<210> 49

<211> 570
<212> PRT
<213>
<400> 49

tcaaccaaca
atgaatatgt
tacaatgcga
gaagtgagaa
tttactatta
ataaacgatg
gtcaagtcta
tcaaggcgcec
gattgggagg
gtgaaggatg
atacatgtca
gctgcttcag
gaagttcctt
attgttgcca
gtttctgata
actgcccatg
acagaatcca
ctgctcaacg
atgatggcca
gtccttctca
gtgaagcaac
gatgcagagg
gaaggggact
actcaccaca
agggatgtac
acggggaaca
gaataagata

daaaaaaaaa

Oryza sativa

BPS64825PC-2008028659

cacgcgagat
cccatggtga
agaatactga
gtggggatgt
aaagaggggt
ttgaagttgg
aaacagctga
acctaaatgt
acataaagtt
caaaagttat
ttccaaagat
atggggcgat
tgctgcagga
cgaatatgtt
tagcaattgc
gaaagttccc
gcctgtataa
aggaattttc
acaccctttg
gccactaccg
gtctggcact
aaactttctc
acgtgaccct
ttcaagtgag
ctgttcaaat
agtttggatt
atctatatta

daaaaaaaaaa

gatatggaaa
ccaccagtcg
tggcaatgtc
tccagaacca
gagcaccaaa
ggacatactg
tacggttaag
ccgtggaaag
tggtgttgaa
tcatgaactg
tgaaagtgca
ggtggcaaga
ggagattgtc
agagagcatg
agttcgtgaa
actgaaggca
cccaactaca
gcaaagccaa
caccccaatt
gccctegtcet
ctaccagggt
tagagcaatt
tgttcagagt
gaaagtccag
tttgtttgtt
attatatgtt
attttcacat

daaaaaaaaaa

Met Ala Ala Ala Ala Ala Glu ITe val Gly Ser

1

5

10

cttgctgaga
caccagaagg
attgctatta
atcatgctcg
gacaccgtca
ttggtggatg
tgtgaagtag
agtgcgactt
aatggtgttg
aaggactacc
gattcaatac
ggggatcttg
agaacatgcc
atagaccatc
ggttctgatg
gtcaaggtga
tctcctagtc
ctaagcaaaa
attgtgttta
acaatttttg
gtggttccca
agtagcttgc
ggagtgaagt
ggctaatgag
acttgatgtg
atgttgattt
ggttccaatt

daaaaaaaaa

ctggaatgaa
tgattgattt
tgctggatac
aggaaggtca
gtgtgaatta
gaggaatgat
ttgatggtgg
tgccatctat
atttctatgc
ttaaaagtgc
caaacctcca
gtgctgaact
gaagcatgca
ccactccaac
ccatcatgct
tgcacacagt
ttgttgcaca
tgtttggatc
cacgaaccgg
catttacaaa
tttacatgaa
tgaacgccca
cgatctggag
cctgaccgtc
ctaaattacg
tacttgtagg

ggactgaaca

Ala Ala Ala Arg Met

15

Ala Ala Pro Ala val Arg Pro Ala Pro Pro Ala Ala Ala Ala Ala Ala
Seite 86

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2030



Ala

Ser

Ser

65

Gln

Ile

Thr

Ser

Thr

145

val

Glu

Ser

Leu

Ala

225

Arg

Thr

Asp

Leu

Pro

Thr

50

Leu

val

Gly

Gly

His

130

Asp

Arg

Phe

val

Leu

210

Asp

Arg

Glu

Phe

Lys

Pro

35

Ser

ser

val

Pro

Met

115

Gln

Gly

Ser

Asn

Asn

195

val

Thr

His

Lys

Tyr

275

Asp

20

Gln

Asp

Ala

Ser

Ser

100

Asnh

Lys

Ash

Gly

Phe

180

Tyr

Asp

val

Leu

Asp

260

Ala

Tyr

Pro

Arg

Gln

Ala

85

Thr

val

val

val

Asp

165

Thr

Asp

Gly

Lys

Asn

245

Trp

val

Leu

Arg

val

Asn

70

Asn

Asn

Ala

Ile

Ile

150

val

Ile

Asp

Gly

Cys

230

val

Glu

Ser

Lys

Arg

Ala

55

Ile

Ser

Thr

Arg

Asp

135

Ala

Pro

Lys

Phe

Met

215

Glu

Arg

Asp

Phe

Ser
295

BPS64825PC-2008028659

Ala

40

Ala

Ala

Arg

Arg

Met

120

Leu

Ile

Glu

Arg

Ile

200

Met

val

Gly

Ile

val

280

Ala

25

val Ala Ala

Asp

Glu

Arg

Glu

105

Asnh

val

Met

Pro

Gly

Ash

Ser

val

Lys

Ash

Leu

Asn

Lys

Met

Met

Lys

Leu

Ile

170

val

Asp

Leu

Asp

ser

250

Phe

Asp

Ala

Ala

Thr

75

Thr

Ile

Ser

Glu

Asp

155

Met

Ser

val

Ala

Gly

Ala

Gly

Ala

Asp

Arg

Leu

60

Ala

Lys

Trp

His

Tyr

Thr

Leu

Thr

Glu

val

220

Gly

Thr

val

Lys

Ile
300

Seite 87

Ser

45

Gly

Asp

Ile

Lys

Gly

Asn

Lys

Glu

Lys

val

205

Lys

Glu

Leu

Glu

val

285

His

30

Leu

Ser

Ala

val

Leu

110

Asp

Ala

Gly

Glu

Asp

190

Gly

Ser

Leu

Pro

Asnh

270

Ile

val

Arg

Asnh

Thr

Cys

Ala

His

Lys

Pro

Gly

Thr

Asp

Lys

Lys

Ser

255

Gly

His

Ile

Thr

Gly

ser

80

Thr

Glu

Gln

Asn

Glu

160

Gln

val

Ile

Thr

ser

240

Ile

val

Glu

Pro



Pro

Arg

Met

Ile

385

Ala

Ala

Leu

Gln

Leu

465

Leu

Glu

Ile

Ile

Thr

545

His

Ile

Ser

Ile

Ser

Ile

370

Ala

His

Gln

val

Leu

450

Ccys

Leu

Glu

Tyr

ser

530

Leu

His

Glu

Asp

Glu

Met

355

Asp

val

Gly

Arg

Ala

435

Ser

Thr

Ser

Arg

Met

515

Ser

val

Ile

Ser

Gly

Glu

340

Gln

His

Arg

Lys

Thr

420

His

Lys

Pro

His

val

500

Lys

Leu

Gln

Gln

Ala

Ala

325

val

Lys

Pro

Glu

Phe

405

Glu

Pro

Met

Ile

Tyr

485

Lys

Phe

Leu

Ser

val
565

310

Met

Pro

Pro

Thr

Gly

Pro

Ser

Gln

Phe

Ile

470

Arg

Gln

Ser

Asn

Gly

Arg

Ser

val

Leu

val

Pro

375

Ser

Leu

ser

Ala

Pro

Arg

Asp

Ala

535

val

Lys

BPS64825PC-2008028659

Ile Pro Asn Leu Gln Ser

Ala
Leu
Ile
360
Thr
Asp
Lys
Leu
Leu
440
Ser
Phe
Ser
Leu
Asp
5

Gln

Lys

val

Arg

Gln

345

val

Arg

Ala

Ala

Tyr

425

Leu

His

Thr

Ser

Ala

505

Ala

Phe

Ser

Gln

Gly

330

Glu

Ala

Ala

Ile

val

410

Asn

Asn

Ala

Arg

Thr

490

Leu

Glu

val

Ile

Gly
570

315

Asp

Glu

Thr

Glu

Met

395

Lys

Pro

Glu

Thr

Thr

475

Ile

Tyr

Glu

Lys

Trp
555

Leu

Ile

Asnh

val

380

Leu

val

Thr

Glu

Met

460

Gly

Phe

Gln

Thr

Glu

540

Arg

Seite 88

Gly

val

Met

365

Ser

Ser

Met

Thr

Phe

445

Met

Ser

Ala

Gly

Phe

525

Gly

Glu

Ile

Ala

Arg

Leu

Asp

Gly

His

ser

430

Ser

Ala

Met

Phe

val

510

Ser

Asp

Glu

Ile

Glu

335

Thr

Glu

Ile

Glu

Thr

415

Pro

Gln

Asn

Ala

Thr

495

val

Arg

Tyr

Ser

Ala

320

Leu

Cys

Ser

Ala

Thr

400

val

ser

Ser

Thr

val

480

Asn

Pro

Ala

val

Thr
560



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

50
DNA

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

<400> 50
gtcgggacgg

aaaaaagcag
cgtctctage
gtgcgcgggt
ccgcagecca
gcggcggatc
gtcagtactg
gtctgcacca
ggaatgaatg
attgatttgg
ctggacacaa
gaaggtcaag
gtgaattatg
ggaatgatgt
gatggtgggg
ccatctataa
ttctatgctg
aaaagtgcta
aacctccagt
gctgaacttc
agcatgcaga
actccaacaa

attatgctat

2201

misc_feature

(35)..(35

nisa, c, g, or t

misc_feature
(2179)..(02179)
nisa, c, g, or t

misc_feature
(2186) . . (2186)
nis a, c, ¢,

cccgtgcgat
gctggtaccg
gcgaaccgcg
tcgccgegac
ggcgggcggt
tctecegtege
acgccacctc
taggcccctc
ttgcgcgtat
tcaaggagta
agggtccgga
agttcaattt
atgacttcat
cgcttgctgt
agttgaaatc
cagagaagga
tttcgtttgt
atgcggatat
ccattattgc
caattgagga
aaccagtaat
gggctgaagt
ctggtgaaac

BPS64825PC-2008028659

Triticum aestivum

or t

agaggcctat
ctccggaatt
gggcgtectc
ggcgcgcegeg
cgccgegegg
cgggaccaac
acaagcagtg
gaccaacact
gaatatgtcc
caacgcacag
agtgcgaagt
cacgattaaa
aagcgatgtt
gaagtcgaaa
aaggcgccac
ttgggaagat
gaaggatgcc
acatgttatt
tgcttcagat
agttccttta
tgttgcaaca
ctctgatata

tgcccatggg

ctagngtggc
ccctgggata
cgaacaatgg
gccaggccgg
gtgctgcgga
ggctccctct
gatgcgactc
cgtgagatga
catggagacc
aacactgatg
ggggatcttc
agaggggtga
gaagctggtg
acagctgaca
cttaatgtgc
atcaagtttg
aaagttattc
ccaaaaattg
ggggcaatgg
ctacaggagg
aatatgttag
gccattgctg
aagtacccat

Seite 89

tagattgaac
tcgtcgaccc
€ggcggcggc
ccgcgacggt
cctecegectc
ccgccctgag
ccaggaggaa
tatggaagct
accagtcaca
gcaatactgt
ctgagccaat
gcaccgaaga
acatactgtt
cagtcaagtg
gcggaaagag
gcgtcgaaaa
atgaactcaa
agagtgctga
tggctcgtgg
agattatcag
aaagcatgat
ttcgggaggce
tgaaggcagt

aagtttgtac
acgcgtccge
ggcggagatg
ggcggcgecc
cgagaaggtg
caatactgat
gacaaagata
tgcagagact
ccaaaaagtg
tgctattatg
catgcttgcg
cactgtcagc
ggtggatgga
tgtagtagtc
cgcaactctg
tggtgttgat
ggcttacctg
ttcaatccca
agatcttggt
aacatgccga
agatcatcca
tgctgatgcec

gaaggtgatg

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

1020
1080
1140
1200
1260
1320
1380



cacactgtgg
gttgcacgcc
tttggatctc
cgtgtgggct
ttcactaatg
ctcatggagt
gatgcgaaat
atctggagag
acatgctgaa
caagcgtgtt
agaacattgc
ttaatgcaat
gtatccctceg
tactagctcg
<210>
<211>

<212>
<213>

51
565
PRT
Trit

<400> 51

Met Ala Ala
1

Arg Ala Ala

val
35

Arg Ala

Ala
50

Ala Asp

Ser Asnh Thr

65

Thr Pro Arg

Asn Thr Arg

Ala Met

115

Arg

ITe Asp Leu

cacttagaac
caaaggcgct
atgctacaat
ccatggctgt
aagtacgagt
tctcagatga
acatgaatga
aagaatctac
gcacgccggt
actattctac
tatgtcggag
attcattctt
aggggcccaa

tatggaagnt

icum aestiv

Ala Ala Al
5

Arg Pro Al

20

Ala Ala Ar

Leu Ser Va

val Se

70

Asp

Arg Lys Th

Glu Il

100

Met

Asn Met Se

val Lys GI1

BPS64825PC-2008028659

agaatccagc
gctcaatgat
gatggcgaac
ccttctgage
gaagcaacga
cgcggaagag
aggggactat
ccaccacata
ctcceceectt
tgtgtcttgt
ctgtagctca
attggcctaa
gcttacgcgt

acctancgca

um

a Glu

Met

Thr

a Ala

Leu
40

g val

1 Ala
55

Gly
r Thr Asp
r Lys Ile
e Trp Lys
r His

Gly

u Tyr Asn

ctgtacgacc
gacttctgca
acccttcgta
cactaccgtc
ctggcactct
actttctcaa
gtcaccctcg
caagtgagga
atcacgaaag
tatgactaca
tgctgaattt
aaaaaaaaaa
acccagcttt

cggcgtgttc

val Arg

10

Gly

val Ala Ala

25

Arg Thr Ser

Thr Asn Gly

Ala Thr Ser

75

val Cys Thr

Leu Ala Glu

105

Asp His Gln

Ala Gln Asn

caactaaagc
aaagccaatt
caccgatcat
cctegtecac
atcagggcgt
gagcaattac
ttcagagcgg
aagtccagtg
aaaagttttg
tccgagtaat
acttgtaaac
aaaagggcgg
cttgtacaaa

a

Phe Ala Ala

Gln
30

Pro Pro

Ala Ser Glu

45

Ser Leu Ser

60

Gln Ala val

Ile Gly Pro

Thr Met

110

Gly

His Gln

125

ser

Thr Asp Gly

Seite 90

tcccagtcett
aagtaaaatg
tgtgtttaca
catatatgca
ggttcctatt
cagcttgctg
gtcgcagtcg
ctgatgcaga
atggcgcatc
tcttttatgg
actgaaatct
ccgctctaga

gtgtccctaa

Thr Ala

15

Pro Arg

Lys val
Ala

Leu

Ala
80

Asp

Sser Thr

95

Asn val

val

Lys

Asn Thr

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2201



val

145

Leu

Ile

Asp

Gly

Cys

225

val

Glu

Ser

Lys

305

Met

Pro

Pro

Thr

Ala

385

Pro

130

Ala

Pro

Lys

Phe

Met

210

val

Arg

Asp

Phe

sSer

290

ser

val

Leu

val

Pro

370

Ala

Leu

Ile

Glu

Arg

Ile

195

Met

val

Gly

Ile

val

275

Ala

Ile

Ala

Leu

Ile

355

Thr

Asp

Lys

Met

Pro

Gly

Ser

Ser

val

Lys

Lys

260

Lys

Ash

Pro

Arg

Gln

340

val

Arg

Ala

Ala

Leu

Ile

165

val

Asp

Leu

Asp

Ser

245

Phe

Asp

Ala

Asn

Gly

Glu

Ala

Ala

Ile

val
405

Asp
150
Met
Ser
val
Ala
Gly
2

Ala
Gly
Ala
Asp
Leu
310
Asp
Glu
Thr
Glu
Met

390

Lys

135

Thr

Leu

Thr

Glu

val

215

Gly

Thr

val

Lys

Ile

295

Gln

Leu

Ile

Asn

val

375

Leu

val

BPS64825PC-2008028659

Lys Gly Pro Glu

Ala

Glu

Ala

200

Lys

Glu

Leu

Glu

val

280

His

Ser

Gly

Ile

Met

360

Ser

Ser

Met

Glu

Asp

185

Gly

Ser

Leu

Pro

Asnh

265

Ile

val

Ile

Ala

Arg

Leu

Asp

Gly

His

Gly

170

Thr

Asp

Lys

Lys

Ser

250

Gly

His

Ile

Ile

Glu

330

Thr

Glu

Ile

Glu

Thr
410

155

Gln

val

Ile

Thr

Ser

235

Ile

val

Glu

Pro

Ala

315

Leu

Cys

Ser

Ala

Thr

395

val

140

val

Glu

Ser

Leu

Ala

220

Arg

Thr

Asp

Leu

Lys

Ala

Pro

Arg

Met

Ile

380

Ala

Ala

Seite 91

Arg

Phe

val

Leu

205

Asp

Arg

Glu

Phe

Lys

Ile

Ser

Ile

ser

Ile

365

Ala

His

Leu

Ser

Asnh

Asn

190

val

Thr

His

Lys

Tyr

270

Ala

Glu

Asp

Glu

Met

350

Asp

val

Gly

Arg

Gly

Phe

175

Tyr

Asp

val

Leu

Asp

255

Ala

Tyr

Ser

Gly

Glu

335

Gln

His

Arg

Lys

Thr
415

Asp

Thr

Asp

Gly

Lys

Asn

240

Trp

val

Leu

Ala

Ala

320

val

Lys

Pro

Glu

Tyr

400

Glu



Ser Ser Leu

Ala Leu

435

Lys

Phe Ser

Ile Phe

465

Arg Pro Ser

Gln Arg Leu

Ser Asp Asp

515

Ala
530

Asp Lys

Gly Gln

545

ser

Arg Lys val

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

52
2177
DNA
Zea

<400> 52
cattgggtac

gggcagctca
cccacctegce
ttcttccctc
tcgttgeect
ccgatccgeg
gagaaagggt
gtcgaggcgce
cacggtggcc
ggaggattct
cacggaggcg

Tyr Asp

Leu Ash
Ala

His

Thr Arg

Pro

Asp

Thr

val

BPS64825PC-2008028659

Thr Lys

Phe
440

Asp

Met
455

Met

Gly Sser

470

Thr
485

Ser

Ala
500

Leu

Ala Glu

Tyr Met

Ser Ile

Gln Cys

565

mays

ctcgaggccg
actactcgca
agcgtccgcec
attctccgca
acctagtcgc
cctcggtggg
tcttggggat
tgccggcgct
gggagtggca
gcgtgacgct

ccacctcagt

Ile

Tyr

Glu

Asn

Trp

Tyr Ala

Gln Gly

Phe
520

Thr

Glu
535

Gly

Arg Glu

gccgggatgt
caacacaact
ggcacaccac
aaccctaatc
cgtctcctcec
ggaggcgaca
gcggaaaacg
ggcgcgeggce
tcgtgccgcec
tatggtcgac

caaggccgag

Ala Pro Ser
425

Cys Lys Ser

Ala Asn Thr

val
475

Met Ala

Thr
490

Phe Asn

val val

505

Pro

Ser Arg Ala

Asp Tyr val

Thr
555

Glu Ser

atatcctgcg
gcacaaaagc
ctctgactcc
ccaatggctg
cccgeggctc
atggacgtgg
aaactggtgt
gggatgggcg
atgcgctctg
accgagggtt
gatgggtcag

Ala
430

Leu val

Gln Leu Ser

445

Leu Thr

460

Arg

Leu Leu Ser

Glu val Arg

Ile Met

510

Leu

Thr
525

Ile Ser

Thr val

540

Leu

His His Ile

agctgecgtc
acaagcctcc
tctcectecy
cctccgecag
accgccacgg
tgtcggaggc
gcacggtggg
tggcgcggat
tgcggaggct
cccagctect

agtggatatt

Seite 92

Arg Pro

Lys Met

Pro Ile

His Tyr

480

val
495

Lys
Glu Phe
Leu Leu
Gln

ser

val
560

Gln

ctcggccgtg
ctcccggctc
cggccteegt
gactaccagc
ggccagccac
ggagctgcgg
gccegectge
caacctctgc
caacgaggag
cgtcgcggac

tacaaacaaa

60
120
180
240
300
360
420
480
540
600
660



aaagctgatg
attttggttg
aaaataggaa
aaattgtcat
tcaacaaagg
Ctatcatttg
tcgttagagce
aaagacatca
attcctcttg
aacaagcctg
actcgagcag
ctatcagcag
gccagtgaaa
catcagcttg
gaaatggcaa
gcatcacttc
aattcaagaa
aatagcatgg
aaacccggag
acctcggtgt
ctactagccg
gcaaaccatt
cactgcgatt
atcaaacccc
gaattaaagc
attctgttct
<210> 53

<211> 542
<212> PRT
<213> Zea

<400> 53

1

aagcccatca
gtgatgagct
atgatttgcg
tctggaggaa
attgggctga
taaatgatgc
acatcaaagt
tagaggcatc
aacagatccc
tgatagttgc
aggtggccga
agtcagctat
ggatggaatc
caattgcatt
acaaccttgc
tatcgcgcaa
agagcatgaa
aggataactt
acacggtctt
tccaatccat
tttggttggc
cccaccgtct
acagtggtgt
gtctagtttc
cacctgtttc
ttttgtt

mays

BPS64825PC-2008028659

gttcacaatg
tgtaatagat
ctgtaagtgc
cggaaaaata
catcgaattt
taatgatata
atttgcaaag
tgatggagtt
agccattcaa
ttctcagett
tgtttcggaa
aggtgcatat
atggagccgt
gcctgaccgg
tgtggatgcc
ccgacccaac
cctctactgg
caacaaaacc
ggtggtatca
tcaggtccgg
taaaatgtaa
ataattagat
ctgatttcaa
agtactgggt

tatattcttt

catgtgaatt
ggtggaatgg
acggacccag
gttcaaagga
gggatagctg
aagcagttga
attgagagtc
atggtagcac
gaatcaattg
ctcgaatcaa
gcagtgcggc
ccccaaaaag
gaggaaaaca
atctcagagc
atatttgtct
cctcccatat
ggagtgattc
atcagcctga
gattctgatc
ctagtggagt
cgtaaccaac
cctatttcca
aaaaaaaaaa
tgctgcaaat

gaaagttgga

10

ttgataagtt
caacatttga
gtttgcttct
actttggcct
aaggagttga
aagcttacct
tagaatctct
gaggggatct
ttaaactatg
tggttgaata
aatatgcaga
cgctatctgt
tgcagaaact
agatttgcag
acacaaagca
tcgegttcac
cacttcatct
tgaggtcgaa
taaaccaacc
aggttccatg
tactactatg
tctccaaata
aacgggtccc
gtcceccgtty

ggcaaataaa

ttctgaaggc
agttactgag
tcctegagec
tcctacattg
ttgcattgct
ctctagaaga
caagaacctg
tggagttcag
tagacacctg
cccaacacca
cgctgtgatg
acttcgtgcea
tcttccacgg
ctgtgctgta
tggtcacatg
tgataatgcc
accattgtca
gggttcagtg
ttgtgctgcec
agatgagatc
cgttaccatt
aagattgaac
cgttcattga
acccaaaccc

attgctagga

Met Ala Ala Ser Ala Arg Thr Thr Ser Ser Leu Pro Tyr Leu val Ala
5

15

val Ser Ser Pro Ala Ala His Arg His Gly Ala Ser His Pro Ile Arg
25 30

20

Seite 93

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2177



Ala

Arg

val

65

Met

Arg

Cys

Asp

Ile

145

val

val

Asnh

Ala

Gly

Ile

Asnh

His

Leu

Asp

Ser

Glu

50

Gly

Gly

Ala

val

His

130

Phe

Asnh

Ile

Asp

Ala

Asp

Ile

Lys

Leu

val

35

Lys

Pro

val

Ala

Thr

115

Gly

Thr

Phe

Asp

Leu

195

Leu

Pro

Glu

Ile

Asp

Gly

Gly

Gly

Ala

Ala

Met

100

Leu

Gly

Asn

Asp

Gly

Arg

Ser

Thr

Gly

Lys

260

val

Ile

val

Glu

Phe

Cys

Arg

85

Arg

Met

Ala

Lys

Lys

Gly

Cys

Phe

Leu

val

245

Gln

Phe

Ile

Gln

Ala

Leu

val

70

Ile

Ser

val

Thr

Met

Lys

Trp

Ser

230

Asp

Leu

Ala

Glu

Ile

Thr

Gly

55

Glu

Asn

val

Asp

ser

135

Ala

Ser

Ala

Cys

Arg

Thr

cys

Lys

Lys

Ala

295

Pro

BPS64825PC-2008028659
Met Asp val val Ser Glu

40

Met

Ala

Leu

Arg

Thr

120

val

Asp

Glu

Thr

Thr

200

Asn

Lys

Ile

Ala

Ile

280

Ser

Leu

Arg

Leu

Cys

Arg

Glu

Lys

Glu

Gly

Phe

185

Asp

Gly

Asp

Ala

Tyr

265

Glu

Asp

Glu

Lys

Pro

His

90

Leu

Gly

Ala

Ala

Ile

170

Glu

Pro

Lys

Trp

Leu

250

Leu

Ser

Gly

Thr

Ala

75

Gly

Asn

Ser

Glu

His

155

Leu

val

Gly

Ile

Ala

235

ser

Ser

Leu

val

Lys

60

Leu

Gly

Glu

Gln

Asp

140

Gln

val

Thr

Leu

val

220

Asp

Phe

Arg

Glu

Met
300

Gln ITe Pro
Seite 94

45

Leu

Ala

Arg

Glu

Leu

125

Gly

Phe

Gly

Glu

Leu

205

Gln

Ile

val

Arg

Ser

285

val

Ala

Ala

val

Arg

Glu

Gly

Leu

Ser

Thr

Asp

Lys

Leu

Arg

Glu

Asn

Ser

270

Leu

Ala

Ile

Glu

Cys

Gly

Trp

95

Gly

val

Glu

Met

Glu

175

Ile

Pro

Asn

Phe

Asp

255

Leu

Lys

Arg

Gln

Leu

Thr

Gly

80

His

Phe

Ala

Trp

His

160

Leu

Gly

Arg

Phe

Gly

Ala

Glu

Asn

Gly

Glu



305

Ser

Ser

Glu

Met

Ser

385

Glu

Pro

Asnh

Met

Phe

465

val

Asn

Asp

Ala

Ile

Gln

val

Leu

370

val

Ash

Asp

Asnh

Ala

450

Thr

Ile

Lys

Thr

Thr
530

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

<400>
cgaaaaccct cgcggcgagg agcgctctcc gtcccacaca

val

Leu

Ala

355

Ser

Leu

Met

Arg

Leu

435

Ser

Asp

Pro

Thr

val

515

ser

54
2197
DNA

Lys

Leu

340

Asp

Ala

Arg

Gln

Ile

420

Ala

Leu

Ash

Leu

Ile

500

Leu

val

Zea mays

54

Leu

325

Glu

val

Glu

Ala

val

Leu

Ala

His

485

Ser

val

Phe

310

Cys

Ser

Ser

Ser

Ala

390

Leu

Glu

Asp

Ser

Asn

470

Leu

Leu

val

Gln

Arg

Met

Glu

Ala

375

Ser

Leu

Gln

Ala

Arg

455

Ser

Pro

Met

ser

Ser
535

BPS64825PC-2008028659

315

His Leu Asn Lys

val

Ala

360

Ile

Glu

Pro

Ile

Ile

440

Asn

Arg

Leu

Arg

Asp

Ile

Glu

345

val

Gly

Arg

Arg

Arg

Lys

Ser

Ser

505

Ser

Gln

330

Tyr

Arg

Ala

Met

His

410

ser

val

Pro

Ser

Asn

490

Lys

Asp

val

Pro

Gln

Tyr

Glu

395

Gln

Cys

Tyr

Asn

Met

475

Ser

Gly

Leu

Arg

gtccgcacct gcctccacga cttgtcgtge tcgtgegcta

Pro

Thr

Tyr

Pro

380

Ser

Leu

Ala

Thr

Pro

460

Ash

Met

Ser

Asn

Leu
540

cgcgegecge agcctccgea

ctctcctcga gcgcggcgeg

Seite 95

val

Pro

Ala

365

Gln

Trp

Ala

val

Leu

Glu

val

Gln

525

val

Ile

Thr

350

Asp

Lys

Ser

Ile

Glu

430

His

Ile

Tyr

Asp

Pro

Glu

val

335

Arg

Ala

Ala

Arg

Ala

415

Met

Gly

Phe

Trp

Asnh

495

Pro

Cys

320

Ala
Ala
val
Leu
Glu
400
Leu
Ala
His
Ala
Gly
4

Phe

Gly

Ala

60
120



gagcacgggg
tggcggtggc
ctaggagggc
atctcgeegg
aaatcacttc
taggtccctc
tagcacgcct
tcaaggagta
agggtcctga
agttcaactt
atgacttcat
cgcttgctgt
aattgaaatc
ctgagaagga
tttcctttgt
atgccgatat
ccattattgc
cgattgagga
aaccagtcat
gggcagaagt
ctggcgaaac
cactcagaac
cacagggtct
atgcaacgat
ccatggctgt
aggaacgagt
tctctgacga
atgtgaagaa
aggaatccac
ggtcgtctga
ttactgtttt
gctctgaatc
tcaactttac
gctagcacta

tgttgtaata

acatcaaatg
gacgctcagg
ggtggcggcyg
cacgaccaac
acaggcagtt
aaccaacact
taatatgtcc
caatgcacag
agttagaagt
cacgattaaa
aaatgatgtt
gaagtctaaa
acggcgccac
ttgggaagac
gaaggatgcc
acatgtcatt
tgcttcagat
tgttcctttg
tgtcgctaca
ttctgacata
tgctcatgga
agaatccagc
acagaatgag
gatggccaac
cctcctgagce
gaagcaacgg
cgcagaagaa
gggagactac
tcaccacatc
gaaattttga
accaggagat
ttgactgtgt
tgcttttgtt

acagggtggt
atgatatcgt

BPS64825PC-2008028659

gcggcagcegg
ccggctgege
cagtcgctgce
ggcgctgtge
actgcaaatt
cgtgagatga
catggtgacc
aacactgatg
ggggatgttc
agaggggtga
gaagctggcg
acaaccgata
ctaaatgtcc
ataaaatttg
aaagttatcc
ccaaaaattg
ggggcaatgg
ctacaggcag
aatatgttgg
gctattgcag
aagtatccac
ctttataacc
gacttctccc
acccttcgcea
cattatcgtc
ctagcactct
actttctcca
gtcactcttg
caagtgagga
tagcgccgcec
tgctacgtcg
ccgttcattt
ttcttgtgaa
gagttttgta

tcctgcaaaa

cggagatcgg
acccagcccc
ggacgaccgc
atgctcggat
ctaggagaaa
tttggaagct
accagtcgca
gcaatgttat
cagagccaat
gcactgaaga
acatactatt
cagtcaagtg
gtggaaagag
gtgtcgaaaa
atgaattaaa
aaagtgcaga
tggcgcegtgg
agattgtcca
aaagcatgat
ttcgggaagg
taaaggcagt
caactacttc
caagccagct
caccaatcat
cctecgtctac
accagggcgt
gagcaattag
ttcagagcgg
aagttcaggt
tgatgtgtta
agttatatgt
tcgcttgttt
acttgagttt
aaaacggggc

aaaaaaa
Seite 96

tggtttcgeg
ggcggcggca
caccgaggcg
gaatagtaag
gacaaagata
tgcagagact
ccagaaggtt
tgccattatg
catgctcaag
cactgtcagc
agtggatgga
taaagtagtt
tgctactttg
cggtgttgat
agactacctt
ttcaatacca
agaccttggt
aacatgtcga
tgaccatcct
tgctgatgcec
caaggtgatg
tcctagtctt
aagtaaaatg
tgtatttaca
actatttgca
catccctatt
cagcttgctg
agtgacttca
ctgatgtgcec
tcatcattat
tgtgtcgaat
cacactgaag
agtttcttgt

gaggactgtt

gcggcgagag
ccgcagcagce
ctgacggcgg
gctacaagtg
gtctgcacca
ggaatgaatg
attgatttgg
ctggacacaa
gaaggtcaag
gtgaactatg
ggaatgatgt
gatggtgggg
ccatctatca
ttctatgcag
aaaagtgcta
aacctgcagt
gctgaacttc
agtatggaga
actcccacta
atcatgttat
cacactgtgg
gttgcatctg
ttcggatctc
cagacaggct
tttacaaacg
cacatgcagt
aaagcacaat
atctggagag
ggtgggaatt
atgtgtaatt
tcacgtgtag
tgttataagc
tacaaaagga

gagttaaaac

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2197



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

<400>

55
568
PRT

Zea mays

55

Met Ala Ala Ala

1

val

Gln

Thr

His

65

val

Pro

Met

Gln

Gly

Ser

Asn

Asnh

val

Thr
225

Ala

Gln

Glu

50

Ala

Thr

Ser

Asn

Lys

Asn

Gly

Phe

Tyr

Asp

210

val

Thr

Pro

35

Ala

Arg

Ala

Thr

val

115

val

val

Asp

Thr

Asp

195

Gly

Lys

Leu

20

Arg

Leu

Met

Asn

Asnh

100

Ala

Ile

Ile

val

Ile

180

Asp

Gly

Cys

Ala

Arg

Arg

Thr

Asn

Ser

85

Thr

Arg

Asp

Ala

Pro

165

Lys

Phe

Met

Lys

Glu

Pro

Ala

Ala

Ser

70

Arg

Arg

Leu

Leu

Ile

150

Glu

Arg

Ile

Met

val
230

Ile

Ala

val

Asp

55

Lys

Arg

Glu

Asn

val

135

Met

Pro

Gly

Ash

Ser

215

val

BPS64825PC-2008028659

Gly

Ala

Ala

40

Leu

Ala

Lys

Met

Met

120

Lys

Leu

Ile

val

Asp

200

Leu

Asp

Gly

His

25

Ala

Ala

Thr

Thr

Ile

105

Ser

Glu

Asp

Met

Ser

185

val

Ala

Gly

Phe

10

Pro

Gln

Gly

Ser

Lys

Trp

His

Tyr

Thr

Leu

170

Thr

Glu

val

Gly

Ala

Ala

Ser

Thr

Glu

75

Ile

Lys

Gly

Asn

Lys

Glu

Ala

Lys

Glu
235

Ala

Pro

Leu

Thr

60

Ile

val

Leu

Asp

Ala

140

Gly

Glu

Asp

Gly

Ser

220

Leu

Seite 97

Ala

Ala

Arg

45

Asn

Thr

Cys

Ala

His

Gln

Pro

Gly

Thr

Asp

205

Lys

Lys

Arg

Ala

30

Thr

Gly

Ser

Thr

Glu

110

Gln

Asnh

Glu

Gln

val

190

Ile

Thr

Ser

val

15

Ala

Thr

Ala

Gln

Ile

95

Thr

Ser

Thr

val

Glu

175

Ser

Leu

Thr

Arg

Ala

Pro

Ala

val

Ala

80

Gly

Gly

His

Asp

Arg

Phe

val

Leu

Asp



His

Lys

Tyr

Asp

Glu

305

Asp

Glu

Met

Asp

val

385

Gly

Arg

Ala

Ser

Thr

465

Ser

Arg

Met

Leu

Asp

Ala

Tyr

290

Ser

Gly

Asp

Glu

His

370

Arg

Lys

Thr

Ser

His

val

Gln

Asn

Trp

val

275

Leu

Ala

Ala

val

Glu

Tyr

Glu

Ala

435

Met

Ile

Tyr

Lys

Phe

val

Glu

260

Ser

Lys

Asp

Met

Pro

340

Pro

Thr

Gly

Pro

Ser

420

Gln

Phe

Ile

Arg

Gln

500

Ser

Arg

Asp

Phe

Ser

Ser

val

325

Leu

val

Pro

Ala

Leu

405

ser

Gly

Gly

val

Pro

485

Arg

Asp

Gly

Ile

val

Ala

Ile

310

Ala

Leu

Ile

Thr

Asp

390

Lys

Leu

Leu

Ser

Phe

470

Ser

Leu

Asp

Lys

Lys

Lys

Asn

295

Pro

Arg

Gln

val

Arg

375

Ala

Ala

Tyr

Gln

His

455

Thr

Ser

Ala

Ala

BPS64825PC-2008028659
ser Ala Thr Leu Pro Ser

Phe

Asp

280

Ala

Asn

Gly

Ala

Ala

360

Ala

Ile

val

Asn

Asn

440

Ala

Gln

Thr

Leu

Glu

Gly

265

Ala

Asp

Leu

Asp

Glu

345

Thr

Glu

Met

Lys

Pro

425

Glu

Thr

Thr

Leu

Tyr

505

Glu

250

val

Lys

Ile

Gln

Leu

330

Ile

Asn

val

Leu

val

410

Thr

Asp

Met

Gly

Phe

490

Gln

Glu

val

His

Ser

315

Gly

val

Met

Ser

ser

395

Met

Thr

Phe

Met

Ser

475

Ala

Gly

Asn

Ile

val

300

Ile

Ala

Gln

Leu

Asp

380

Gly

His

Ser

Ser

Ala

460

Met

Phe

val

Thr Phe Ser
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Gly

His

285

Ile

Ile

Glu

Thr

Glu

365

Ile

Glu

Thr

Pro

Pro

445

Asn

Ala

Thr

Ile

Arg

Ile

val

270

Glu

Pro

Ala

Leu

Cys

350

Ser

Ala

Thr

val

Ser

430

Ser

Thr

val

Asnh

Pro

510

Ala

Thr

255

Asp

Leu

Lys

Ala

Pro

335

Arg

Met

Ile

Ala

Ala

415

Leu

Gln

Leu

Leu

Glu

495

Ile

Ile

Glu

Phe

Lys

Ile

Ser

320

Ile

Ser

Ile

Ala

His

400

Leu

val

Leu

Arg

Leu

480

Glu

His

Ser



515

Ser Leu Leu Lys Ala Gln

530

val GIn ser Gly val Thr

545

BPS64825PC-2008028659

520

535

550

ITe Gln val Arg Lys val Gln val
565

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

<400> 56
caaaaccaaa

56
2179
DNA

ccagtccacc
cttctgcaca
cccactccct
ccgaccgect
cggcccatcg
acgcgccgcea
gaggcgctcg
gagtggcata
gtcgccgtca
tccteggtcea
cctctcccag
ggtgatgagc
ccagatgtta
ttctggegtg
aaggattggc
tttgtcaagt
ggaagtgaca
gagatcatcc
cccectggage
aagccggtca
agggccgagyg
tccggegagt
agcctgagga

mays

aagttctcac
accgctccca
caccggaggc
tcctecatcet
ccgacctcac
acgtggacgc
ccaagctcgt
ccgtcggcegg
gggccgecat
tgatggacac
aggcggagga
aacgaactat
tccttgtgga
agtgccgttg
acggcagtat
ttgacataga
ctgcagaagt
tggcagtcat
gagcgtcaga
aggtcccctc
tcgtcgectc
tcgcggacgt
cggcaatggg
tcgagaagtg

acgctgacgc
ttccccagec
ccacagggcc
ccgcecteac
cgcctteecc
cgccacggag
ctgcaccgtg
gatgaacgtg
ccgcgecgtce
cgagggcagc
tggagaagta
taatgtgaac
tggtggaatg
cacagatcct
cgtccgtgag
ctttgggatt
aattaggcac
tgcgaaaatc
cggcgcecatg
gatacagcaa
ccagctcctc
ctccgaagcec
gaggtacccg
gtggagggag

555

caccgcaccg
gccgtcgeca
gccacccgct
cgcctecccc
ccgaacccga
gccgagetge
ggccccgeca
gccecggctcea
aggagcctca
gagatccaca
tggacgttca
tatgatggat
gctcggttty
ggtttattgt
aggaatgcta
gccgaaggtg
ttgaaaagct
gagagcatcg
gtagccagag
aagatcgttc
gagtcgatga
gtccgecage
gacaaggccc

gagaagcggce

Seite 99

525

catctccctc
tggccagege
cgcccttctc
tccgectecy
acgggatctt
gggagaacgg
cctecgegecc
acatgtgcca
acgaggagaa
tgggggacct
gtgttagatc
ttgctgaaga
aggtgattga
tgccacgtgc
tgcttcctac
tagatttcat
acatagctgc
actctctaaa
gggacatggg
agctctgcag
tagagtaccc
gcgccgacge
tcagcgttct

acgaggcgct

Tyr val Lys Lys Gly Asp Tyr val Thr Leu
540

Ser Ile Trp Arg Glu Glu Ser Thr His His

560

ccattccact
cgcccactcec
tccteecgeg
ctccacctcec
tgcgtccgac
gttccggagce
ggaccagctc
cggcgacagg
gggcttcgcec
cggcggcgea
atttgaattg
tgtgagagtt
gaagatagga
caatcttaca
aatttcatca
cgctgtttca
aaggagccgt
gaacctggag
ggcgcaggtt
gcagctgaac
cacgcccacc
cctgatgctt
gaggagcgtc
ggagctccgg

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

1020
1080
1140
1200
1260
1320
1380
1440



agcgtctcgt
atggctaatg
tccctgetcet
gtcaggaggc
gacatggaga
tctggggacc
ccctgaggta
cacgcgtgtt
ccctttgttt
gaactgtggc
gcttaggtga
actcaagcta
agaatctgga
<210>
<211>

<212>
<213>

57

568
PRT
Zea
<400> 57

Met Ala Ser
1

Ala Ala Thr

His Leu Arg

35

Ala
50

Thr Ser

Ala
65

ser Asp

Arg Glu Asn

val Gly Pro

Met
115

Gly Gly

His
130

Trp Arg

cctecttctce
gcctgggagt
cgcggtgecg
dggctgaacct
gcaacctgaa
tcgtgatcgce
gaagagcctt
atcggcacct
tcgctgtatc
aataatctgt
tttttatcgt

tgggcctagg
ttcgttgat

mays

Ala Ala Hi

Arg Ser Pr

20

Pro His Ar

Asp Leu Th

I
70

Arg Pro

Phe
85

Gly Ar

Ala Thr

100

Se

Asn val Al

Ala Ala I1

BPS64825PC-2008028659

cgacaagata
ggacgccgtc
ccccgactge
gcagtggggc
ccgcaccttc
cctctcggac
acctttacct
tggaaggacg
agatgctgct
ggctttcagg
gcaagtagtt

cctctttggt

S Ser Leu

o Phe

Ser

Pro
40

g Leu

r Ala Phe

55

e Asp val

g Ser Thr
Pro

r Arg

Leu
120

a Arg

e Arg Ala

135

tcggaggaga
tttgtgttca
ccggtcttcg
ctgatcccct
tccctgcetca
atgctgcagt
ccatgccgea
gtttcttect
atgctatgct
ctggtgttag
ggtttgatgt

ataccttttt

His Thr

10

Leu

Pro Pro Ala

25

Leu Arg Leu

Pro Pro Asn

Ala
75

Asp Ala

Arg Arg Thr

90

Asp GIn Leu

105

Asn Met Cys

val Arg Ser

tctgcaactc
ccaagaccgg
ccttcacgac
tccgectege
aggccagggyg
ccatccaggt
cggtcccgta
tccctgegec
aggctctagt
aactcttgta
ttttgtgtgg

tttctgaaga

Pro Glu Ala

Thr Pro

30

Pro

ser Thr

45

Arg

Pro Asn Gly

60

Thr Glu Ala

Lys Leu val

Glu Ala Leu

110

His Gly Asp

Leu Asn Glu

140

Seite 100

agcagctaaa
gcacatggcc
gtcgacgtcc
cttctcggac
catgatccag
gatgaacgta
tcggaaggaa
taaatcgctg
ctggcccagg
ctacttgtag
tataaaagcg

gtttttttag

His
15

Arg

Phe Leu

Ser Pro

Ile Phe

Glu Leu

80

Ccys Thr

Ala val
Arg Glu

Glu Lys

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2179



Gly

Met

val

Thr

Asp

Leu

Glu

Ile

val

Met

Pro

Pro

Thr

385

Arg

Phe

Gly

Trp

Ile

Glu

210

Ile

Pro

Arg

Asp

Ser

val

Ser

val

370

Pro

Ala

Ala

Asp

Thr

Asn

195

Leu

Gly

Arg

Asn

Phe

275

Ser

Arg

Leu

Ala

Ile

355

Ile

Thr

Asp

val

Leu

Phe

180

val

Leu

Pro

Ala

Ala

260

Gly

Ala

Gly

Lys

Arg

340

Gln

val

Arg

Ala

Ala

Gly

Ser

Asn

val

Asp

Asn

245

Met

Ile

Glu

Ser

Asn

325

Gly

Gln

Ala

Ala

Leu
405

val

150

Gly

val

Tyr

Asp

val

230

Leu

Leu

Ala

val

Asp

310

Leu

Asp

Lys

Ser

Glu

390

Met

Met

Ala

Arg

Asp

Gly

Lys

Thr

Pro

Glu

Ile

295

Met

Glu

Met

Ile

Gln

375

val

Leu

BPS64825PC-2008028659

Met Asp Thr Glu Gly Ser
155

Ser

Ser

Gly

Gly

Cys

Phe

Thr

Gly

Arg

Ala

Glu

Gly

val

360

Leu

Ala

Ser

Ser

Phe

185

Phe

Met

Arg

Trp

Ile

265

val

His

val

Ile

Ala

345

Gln

Leu

Asp

Gly

val

170

Glu

Ala

Ala

Cys

Arg

Ser

Asp

Leu

Ile

Ile

330

Gln

Leu

Glu

val

Glu
410

Lys

Leu

Glu

Arg

Thr

235

Asp

Ser

Phe

Lys

Ala

315

Arg

val

Cys

Ser

ser

395

Ser

Ala

Pro

Asp

Phe

220

Asp

Gly

Lys

Ile

Ser

300

Lys

Ala

Pro

Arg

Met

380

Glu

Ala

Seite 101

Glu

Leu

val

205

Glu

Pro

Ser

Asp

Ala

285

Tyr

Ile

Ser

Leu

Gln

365

Ile

Ala

Met

Glu

Asp

Pro

190

Arg

val

Gly

Ile

Trp

val

Ile

Glu

Asp

Glu

350

Leu

Glu

val

Gly

Gly

Glu

val

Ile

Leu

val

255

Leu

Ser

Ala

Ser

Gly

Gln

Asn

Tyr

Arg

Arg

His

160

Glu

Arg

Gly

Glu

Leu

240

Arg

Asp

Phe

Ala

Ile

320

Ala

val

Lys

Pro

Gln

400

Tyr



Pro Asp

Lys Trp

val ser

450

Ala Ala

465

Lys

Thr Lys Thr

Cys Pro val

Gln
515

Asn Leu

Glu
530

Met Ser

Met Ile Gln

545

Ser Ile Gln

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

<400> 58
cggcatcggg

58
2183
DNA

ccccctacca

ggcgggcacc
€gcggcgagg
gtctcaggtg
gtcgcccgac
ccagcaactt
aaagattgtg
tgagactggc
gaaagttatt

catgcttgac

ggaaagcgga

Ala
420

Leu
Arg Glu
Phe

Ser

Met Ala

Ser

Glu

Ser

Asn

BPS64825PC-2008028659

val

Lys Arg

440

Asp Lys

Gly Leu

470

His
485

Gly

Phe Ala

500

Trp Gly

Leu

Asn

Ser Gly

Met

Phe

Leu

Asn

Asp

Ala Ser

Thr Thr

Ile Pro

520

Arg Thr

535

Leu Vval

550

val Met

565

mays

cacgccgcac
attccaaatc
ccggtggeca
atgccaaggg
gtatccgtca
gacgacgcgg
gcaactgcag
tgtacaatcg
atgaatgtgg
gatctggtaa
acaaagggac

caagaattta

Asn

val Pro

gccacgectce
tctcacccgg
ggccgctggg
agagaaggac
taagccgegce
ccgtaaagga
caaatggcgt
gtccttcaac
ctcggcttaa
aggagtacaa
cagaagttcg

cttttacaat

Leu Arg Ser val Ser Leu

425

His Glu Ala

Ile Ser Glu

Gly val Asp

Leu Ser

490

Leu

Ser Thr Ser

505

Phe Arg Leu

Phe Ser Leu

Ile Ala Leu

555

accgagtcac
cttgaggatg
cggtggatct
cggtgctgtg
cccacgceccc
agaagcaaac
gtggtctaaa
caacacaagg
tatgtcacat
tgcatcacat
aagtggagat

caaaagggga

Arg

Glu
445

Leu Leu

Glu ITe

460

Cys

Ala val Phe

Arg Cys Arg

val Arg Arg

Phe
525

Ala Ser

Leu Ala

540

Lys

Ser Asp Met

cttcccagcec
gcggcgcagyg
ggggccgacg
gccgcgagag
gatgccgggg
ttccagcacc
ccaaatgtaa
gacatgatat
ggagaccatg
gctgacaatg

ttgcctcaac

gttgggactg

Seite 102

Ile Glu

Arg Ser
Ser

Asnh

Phe
480

val

Pro
495

Asp
Arg Leu
Asp Asp
Arg Gly

Gln
560

Leu

agctaccctt
tggtcgcagce
cgctccggcec
gacgccgcga
tgctgccggt
ttaaggctat
ggcgcaagac
ggaaactcgc
catcacacca
tgattgctat
cgatatttct

atacgtgtgt

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



tagcgttaac
tggaggaatg
tattgacggt
cttgccatca
tgattactat
tctaaaaagt
ccccaactta
tggagctgag
caggagcatg
tccaactcca
tgcagttatg
catgcacact
ccttggtcag
gtcaaatacc
gcttagtcac
gcaacgattg
tgagaagaca
tgaggaggtt
caacattcag
catcgtttct
actggtattg
cactagtgct
gtagctttgg
ttgcctcgag
aacgcatttt
<210> 59

<211> 575
<212> PRT
<213> Zea
<400> 59

tatgacgact
atgtcattct
ggtgaattga
ataactgaca
gctgtttctt
tgcaatgctg
cattcaatca
ctgcccattg
gggaaggctg
acccgagcag
ctttcaggag
gttgccctga
gctttcaaga
cttcgaacat
taccgtccat
gctttgtacc
tttggcaatg
gcgctegttc
gtgaggaaga
tctagcaaac
gtgagatagt
gttttccttc
gaactgtagg
agctaggcat

gcgtctttac

mays

BPS64825PC-2008028659

ttgttaatga
tggtcaaatc
aatctaggcg
aggactggga
ttgtgaagga
acatacatgt
tcacagcatc
aggaggtgcc
ttattgttgc
aagtttcaga
aaactgcaca
gaaccgaggc
accacatgag
caatagtggt
ctggcactat
aaggtgtatg
ctttgtctta
aaagtggtaa
tctgatgcgg
cgcaaggtct
tggtgctgag
cgtgtaaaaa
cttgttgtaa
aactcgaagc

ttc

tgttgaagtg
aaaaactgaa
ccatctgaat
cgacattaag
tgctcaagtt
tatcgtaaaa
tgatggggct
gctgttgcag
tacaaatatg
cattgctata
tgggaaattt
aactattcct
cgaaatgttc
tttcactagg
ttttgccttt
tccggttcaa
tttgctgaaa
acatcccatc
aacgcacata
tgttacaatg
ctagtgttgt
ggccaatcca
tacagttcgt

tcaccaaaca

ggcgacatgc
gattctgtga
gttcgtggaa
tttggtgtgg
gtccacgaac
atagaaagtg
atggttgcca
gaagaaatta
ctcgaaagta
gctgtccgag
cccttgaaag
ggtggggaaa
gcataccatg
acgggattta
acagatgagg
atggaatttt
catggtatgg
tggagatcac
gtattctgat
ataccacact
gattcttttt
attgccgett
tctgtcaatg

gcaatctacc

tccttgtaga
aatgtgaagt
agagtgcaac
ataatcaagt
tcaaggatta
cagactccat
ggggtgacct
ttagaatgtg
tgattgttca
agggtgctga
ctgttaaggt
cacctgcaga
caacaatgat
tggctatact
agagggttag
ctgatgatgc
ttaaggacgg
aatcaacaca
tgttggagga
ggtagtaagt
cttacttgtg
ggttttagct
ttaaggactt

tgcaaattgc

Met Ala Ala Gln val val Ala Ala Ala Gly Thr Pro val Ala Arg Pro
1 5 10 15

Leu Gly Gly Gly Ser Gly Ala Asp Ala Leu Arg Pro Ala Ala Arg Met
20 25 30

Pro Arg Glu Arg Arg Thr Gly A
35

40

Ta val Ala Ala Arg

Seite 103

Gly Arg Arg Glu
45

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2183



Ser

val

65

Asnh

Gly

Thr

Glu

Ala

145

His

val

Glu

Ser

Leu

225

Glu

Arg

Thr

Asp

Leu
305

Gln

50

Leu

Phe

val

Ile

Thr

130

ser

Ala

Arg

Phe

val

210

Leu

Asp

Arg

Asp

Tyr

290

Lys

val

Pro

Gln

Trp

Gly

Gly

His

Asp

Ser

Thr

195

Asn

val

Ser

His

Lys

Tyr

Asp

val

val

His

Ser

100

Pro

Met

Gln

Asn

Gly

Phe

Tyr

Asp

val

Leu

260

Asp

Ala

Tyr

ser

Ser

Leu

85

Lys

Ser

Asnh

Lys

val

165

Asp

Thr

Asp

Gly

Lys

Asn

Trp

val

Leu

val

Pro

70

Lys

Pro

Thr

val

val

150

Ile

Leu

Ile

Asp

Gly

Cys

val

Asp

Ser

Lys

Ile

55

Asp

Ala

Ash

Ash

Ala

135

Ile

Ala

Pro

Lys

Phe

215

Met

Glu

Arg

Asp

Phe

295

Ser

BPS64825PC-2008028659

ser Arg Ala Pro Arg Pro
6

Asp

Ile

val

Thr

120

Arg

Asp

Ile

Gln

Arg

200

val

Met

val

Gly

Ile

280

val

Cys

Asp

Gln

Arg

Arg

Leu

Leu

Met

Pro

185

Gly

Asnh

Ser

Ile

Lys

Lys

Ash

Ala

Gln

90

Arg

Asp

Asnh

val

Leu

170

Ile

val

Asp

Phe

Asp

250

Ser

Phe

Asp

Ala

Ala

75

Leu

Lys

Met

Met

Asp

Phe

Gly

val

Leu

235

Gly

Ala

Gly

Ala

Asp
315

val

Ala

Thr

Ile

Ser

140

Glu

Thr

Leu

Thr

Glu

220

val

Gly

Thr

val

Gln

300

Ile

Seite 104

Lys

Thr

Lys

Trp

His

Tyr

Lys

Glu

Asp

205

val

Lys

Glu

Leu

Asp

val

His

Asp

Glu

Ala

Ile

110

Lys

Gly

Asnh

Gly

Ser

190

Thr

Gly

Ser

Leu

Pro

270

Asnh

val

val

Ala

Glu

Ala

95

val

Leu

Asp

Ala

Pro

175

Gly

Cys

Asp

Lys

Lys

Ser

Gln

His

Ile

Gly

Ala

80

Asn

Cys

Ala

His

Ser

160

Glu

Gln

val

Met

Thr

240

Ser

Ile

val

Glu

val
320



Lys

Ala

Pro

Arg

Met

385

Ile

Ala

Ala

Leu

Ala

465

Arg

Thr

Leu

Glu

val

545

Ile

Ile

Ser

Ile

Ser

370

Ile

Ala

His

Leu

Thr

Ile

Tyr

Lys

Trp

Glu

Asp

Glu

355

Met

val

val

Gly

Arg

Gln

Met

Gly

Phe

Gln

515

Thr

Asp

Arg

Ser
Gly
3

Glu
Gly
His
Arg
Lys
420
Thr
Ala
Met
Phe
Ala
500
Gly
Phe

Gly

Ser

Ala

325

Ala

val

Lys

Pro

Glu

405

Phe

Glu

Phe

Ser

Met

485

Phe

val

Gly

Glu

Gln
565

Asp

Met

Pro

Ala

Thr

390

Gly

Pro

Ala

Lys

Asn

470

Ala

Thr

Cys

Asn

Glu

550

Ser

Ser

val

Leu

val

375

Pro

Ala

Leu

Thr

Ash

455

Thr

Ile

Asp

Pro

Ala

535

val

Thr
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Ile Pro Asn Leu His Ser

Ala

Leu

360

Ile

Thr

Asp

Lys

Ile

440

His

Leu

Leu

Glu

val

520

Leu

Ala

His

Arg

Gln

val

Arg

Ala

Ala

425

Pro

Met

Arg

Leu

Glu

505

Gln

Ser

Leu

Asn

330

Gly

Glu

Ala

Ala

val

410

val

Gly

Ser

Thr

Ser

490

Arg

Met

Tyr

val

Ile
570

Asp

Glu

Thr

Glu

395

Met

Lys

Gly

Glu

sSer

475

His

val

Glu

Leu

Gln

555

Gln

Leu

Ile

Asn

380

val

Leu

val

Glu

Met

460

Ile

Tyr

Arg

Phe

Leu

540

Ser

val

Seite 105

Gly

Ile

365

Met

Ser

Ser

Met

Thr

445

Phe

val

Arg

Gln

Ser

525

Lys

Gly

Arg

Ile

Ala

350

Arg

Leu

Asp

Gly

His

430

Pro

Ala

val

Pro

Arg

510

Asp

His

Lys

Lys

Ile

335

Glu

Met

Glu

Ile

Glu

415

Thr

Ala

Tyr

Phe

ser

495

Leu

Asp

Gly

His

Ile
575

Thr

Leu

Ccys

Ser

Ala

400

Thr

val

Asp

His

Thr

480

Gly

Ala

Ala

Met

Pro
560



