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{110y SUMITOMO CHEMICAL COMPANY, LIMITED

{120) A modified reductase, its gene and use thereof
(130, P154586

{160y 13

(210 1

(211, 325

(212 PRT

(213) Penicillium citrinum

{4007 1
Met Ser Asm Gly Lys Thr Phe Thr Leu Ser Asnm Gly Val Lys Ile Pro
1 5 10 15

Gly Val Gly Phe Gly Thr Phe Ala Ser Glu Gly Ser Lys Gly Glu Thr
20 25 30

Tyr Thr Ala Val Thr Thr Ala Leu Lys Thr Gly Tyr Arg His Leu Asp
35 40 45

Cys Ala Trp Tyr Tyr Leu Asn Glu Gly Glu Val Gly Glu Gly Ile Arg
50 55 60

Asp Phe Leu Lys Glu Asn Pro Ser Val Lys Arg Glu Asp [le Phe Val
65 70 75 80

Cys Thr Lys Val Trp Asn His Leu His Arg Tyr Glu Asp Val Leu Trp
Bh 90 95

Ser Ile Asp Asp Ser Leu Lys Arg Leu Gly Leu Asp Tyr Val Asp Met
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80
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100 105 110

Phe Leu Val His Trp Pro Ile Ala Ala Glu Lys Asn Gly Gln Gly Glu
115 120 125

Pro Lys Ile Gly Pro Asp Gly Lys Tyr Val Ile Leu Lys Asp Leu Thr
130 135 140

Glu Asn Pro Glu Pro Thr Trp Arg Ala Met Glu Lys Ile Tyr Glu Asp
145 150 155 160

Arg Lys Ala Arg Ser Ile Gly Val Ser Asn Trp Thr Ile Ala Asp Leu
165 170 175

Glu Lys Met Ser Lys Phe Ala Lys Val Met Pro His Ala Asn Gln Ile
180 185 150

Glu Ile His Pro Phe Leu Pro Asn Glu Glu Leu Val Glan Tyr Cys Phe
185 200 205

Ser Lys Asn [le Met Pro Val Ala Tyr Ser Pro Leu Gly Ser Gln Asn
210 215 220

Gln Val Pro Thr Thr Gly Glu Arg Val Ser GIu Asn Lys Thr Leu Asn
225 230 235 240

Glu Ile Ala Glu Lys Gly Gly Asn Thr Leu Ala Gln Val Leu Ile Ala
245 250 255
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Trp Gly Leu Arg Arg Gly Tyr Val Val Leu Pro Lys Ser Ser Asn Pro

260 265 270

Lys Arg Ile Glu Ser Asn Phe Lys Ser [le Glu Leu Ser Asp Ala Asp
275 280 285

Phe Glu Ala Ile Asn Ala Val Ala Lys Gly Arg His Phe Arg Phe Val
290 285 300

Asn Met Lys Asp Thr Phe Gly Tyr Asp Val Trp Pro Glu Glu Thr Ala
305 310 315 320

Lys Asn Leu Ser Ala
325

(210; 2

(211) 978

(212) DNA

(213 Penicillium citrimum

(220)
(221) CDS
(222) (1)..(978)

{400; 2
atg tct aac gga aag act ttc aca ttg age aac gec £ic aag att cct
Met Ser Asm Gly Lys Thr Phe Thr Leu Ser Asnm Gly Val Lys Ile Pro

272
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304

320

325
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1o

gec gic g8c tit g2t acc tic gct agt gaa ggt tcc aag g2gC gag acc
Gly Val Gly Phe Gly Thr Phe Ala Ser Glu Gly Ser Lys Gly Glu Thr

tat
Tyr

tet
Cys

gac
Asp
65

tec
Cys

tcc
Ser

ttc
Phe

20 25
act gct gtc acc act gcc ctg aag acc ggt tac
Thr Ala Val Thr Thr Ala Leu Lys Thr Gly Tyr
35 40

gce g2 tac tac cig aac gag ggt gag git ggt

30
cgt cac tig gac
Arg His Leu Asp
45

Z2ag ggt atc cet

Ala Trp Tyr Tyr Leu Asn Glu Gly Glu Val Gly Glu Gly Ile Arg

50 b 60

ftc ctg aag gag aac ccc tcg gig aag cgt gag gac atc tic gtc

Phe Leu Lys Glu Asn Pro Ser Val Lys Arg Glu
70 75

Asp Ile Phe Val
80

acc aag gtg tegg aac cac ctc cac cgt tat gag £ac gic cic tgg

Thr Lys Val Trp Asn His Leu His Arg Tyr Glu
Bh 90

att gac gac tcc citg aag cgt ctt gga ctt gac
Ile Asp Asp Ser Leu Lys Arg Leu Gly Leu Asp
100 105

ctc gtt cac tgg ccc att gct gcc gag aag aat
Leu Val His Trp Pro Ile Ala Ala Glu Lys Asn
115 120

Asp Val Leu Trp
95

tac gtt gat atg
Tyr Val Asp Met
110

ggc cag eggt gag
Gly Gln Gly Glu
125

b6
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ccc aag att ggc cct gac ggc aaa tac gtc att ctc aag gac ctg acce
Pro Lys Ile Gly Pro Asp Gly Lys Tyr Val Ile Leu Lys Asp Leu Thr
130 135 140

Zag aac ccc gag ccc aca tgg cgc Zet atg 2ag aag att tat gag Zat
Glu Asn Pro Glu Pro Thr Trp Arg Ala Met Glu Lys Ile Tyr Glu Asp
145 150 155 160

cgc aag gee agg tee atf ggt gte tee aac tgg ace atf gce gae ctt
Arg Lys Ala Arg Ser Ile Gly Val Ser Asn Trp Thr Ile Ala Asp Leu
165 170 175

gag aag atg tcc aag ftc gec aag gtc atg cct cac gec aac cag atce
Glu Lys Met Ser Lys Phe Ala Lys Val Met Pro His Ala Asn Gln Ile
180 185 150

gag att cac cce ttc ctg cece aac 2ag gag ctg gt cag tac tgc ttc
Glu Ile His Pro Phe Leu Pro Asm Glu Glu Leu Val Gln Tyr Cys Phe
185 200 205

tce aag aac att atg ccec £tg gee tac tet cet ctg g2¢ teg cag aac
Ser Lys Asn [le Met Pro Val Ala Tyr Ser Pro Leu Gly Ser Gln Asn
210 215 220

cag it cce ace acce g2t £ag cg¢ gic age gag aac aag act cig aac
Glo Val Pro Thr Thr Gly Glu Arg Val Ser Glu Asn Lys Thr Leu Asn
225 230 235 240

432

480

H28

b76
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gag atc gcc gag aag ggc ggc aac acc ctt get cag gttt ctt att gcc
Glu Ile Ala Glu Lys Gly Gly Asn Thr Leu Ala Gln Val Leu Ile Ala
245 250 255

tgg g2t ctg cgc cgt ggc tac gtc gtt cic ccc aag agc tcc aac ccc
Trp Gly Leu Arg Arg Gly Tyr Val Yal Leu Pro Lys Ser Ser Asn Pro
260 265 270

aag cgc att gag tcc aac ttc aag agc att gag cic tcc gat gcc gac
Lys Arg Ile Glu Ser Asn Phe Lys Ser [le GIu Leu Ser Asp Ala Asp
275 280 285

ttt Z2aa gcc atc aat gcc gtt gcc aag gt cgt cac ttc cgt tic gic
Phe Glu Ala Ile Asn Ala Val Ala Lys Gly Arg His Phe Arg Phe Val
290 295 300

aac atg aag gat act ttc gga tat gat gic (gg ccc Zag gag acc gcc
Asn Met Lys Asp Thr Phe Gly Tyr Asp Val Trp Pro Glu Glu Thr Ala
305 310 315 320

aag aac ctg fct gcg tea
Lys Ash Leu Ser Ala
325

(210 3

(211) 27

(212) DNA

(213) Artificial Sequence

768

816

864

012

860

g78

10

20

30

40



(25)

(220)
{223} Designed oligonucleotide primer for PCR

{4007 3
gccatggcta tgictaacgg aaagact

(210 4

(211) 29

(212) DNA

(213) Artificial Sequence

(220}
{223} Designed oligonucleotide primer for PCR

{400; 4
cggatecgtt cacgeagaca ggttettag

(2107 5

(211) 21

(212) DNA

(213 Artificial Sequence

{220}
{223} Designed oligonucleotide primer for PCR

(400 b
gagagegece gcaacaccef t

(210} 6
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(26)

(211) 20
{212, DNA
{213 Artificial Sequence

(220}
{223} Designed oligonucleotide primer for PCR

{400; 6
gectgaaaat cttctctcat

210y 7

(211, 21

(212} DNA

(213) Artificial Sequence

(220}
{223} Designed oligonucleotide primer for PCR

{400 7
tecgacceca agegeattga £

(210) 8

(211 27

(212) DNA

(213 Artificial Sequence

{220}
{223} Designed oligonucleotide primer for PCR
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27

{400 8
gecatggeta tgtataaaga tttagaa

(210) 9

(211 23

(212) DNA

(213 Artificial Sequence

(220}
{223} Designed oligonucleotide primer for PCR

{4007 9
ceggatccgtt atccgegtce tge

(210; 10

(211) 20

(212) DNA

(213) Artificial Sequence

{220}
{223} Designed oligonucleotide primer for PCR

{400; 10
tgttzacaat taatcatccg

210y 11

(211) 24

(212) DNA

(213 Artificial Sequence
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(28)

(220)
(223} Designed oligonucleotide primer for PCR

{400; 11
aagettgcat gecttegggt cgac

(2107 12

(211) 24

(212) DNA

(213 Artificial Sequence

(220}
{223} Designed oligonucleotide primer for PCR

{400; 12
cEgatccEag gaaacagacc atgg

(210} 13

(211 29

(212) DNA

{213; Artificial Sequence

{220}
{223} Designed oligonucleotide primer for PCR

{(400; 13
ctetagagtt ataatttegt agagattca
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