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SEQUENCE LISTING

<110> Shionogi & Co.,Ltd.

<120> O08PO0078WO

<130> A process for the preparation of adamantine hydroxide with

cytochrome P450

<160> 11

<170> Patentln version 3.3

<210> 1

<211> 398

<212> PRT

<213> Bacillus subtilis

<220>

<222> (2)..(2)

<223> Xaa is Asp or Asn residue.
<220>

<222> (113)..(113)

<223> Xaa is Arg or Gin residue.
<400> 1}
Met Xaa Val Leu Asn Arg Arg Gin Ala Leu Gln Arg Ala Leu Leu Asn

1 5 10 15

Gly Lys Asn Lys Gln Asp Ala Tyr His Pro Phe Pro Trp Tyr Glu Ser
20 25 30



10

20

30

Met Arg Lys Asp Ala Pro Val Ser Phe Asp Glu Glu Asn Gln Val Trp
35 40 45

Ser Val Phe Leu Tyr Asp Asp Val Lys Lys Val Val Gly Asp Lys Glu
50 55 60

Leu Phe Ser Ser Cys Met Pro Gln Gln Thr Ser Ser lle Gly Asn Ser
65 70 75 80

Ile Ile Asn Met Asp Pro Pro Lys His Thr Lys lle Arg Ser Val Val
85 90 95

Asn Lys Ala Phe Thr Pro Arg Val Met Lys Gln Trp Glu Pro Arg lle
100 105 110

Xaa Glu Ile Thr Asp Glu Leu Ile Gln Lys Phe Gln Gly Arg Ser Glu
115 120 125

Phe Asp Leu Val His Asp Phe Ser Tyr Pro Leu Pro Val lle Val lle
130 135 140

Ser Glu Leu Leu Gly Val Pro Ser Ala His Met Glu Gln Phe Lys Ala

145 150 155 160

Trp Ser Asp Leu Leu Val Ser Thr Pro Lys Asp Lys Ser Glu Glu Ala
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165 170 175

Glu Lys Ala Phe Leu Glu Glu Arg Asp Lys Cys Glu Glu Glu Leu Ala
180 185 190

Ala Phe Phe Ala Gly Ile Ile Glu Glu Lys Arg Asn Lys Pro Glu Gln
145 200 205

Asp Ile Ile Ser lie Leu Val Glu Ala Glu Glu Thr Gly Glu Lys Leu
210 215 220

Ser Gly Glu Glu Leu Ile Pro Phe Cys Thr Leu Leu Leu Val Ala Gly

225 230 235 240

Asn Glu Thr Thr Thr Asn Leu Ile Ser Asn Ala Met Tyr Ser Ile Leu
245 250 255

Giu Thr Pro Gly Val Tyr Glu Glu Leu Arg Ser His Pro Glu Leu Met
260 265 270

Pro Gln Ala Val Giu Glu Ala Leu Arg Phe Arg Ala Pro Ala Pro Val
275 280 285

Leu Arg Arg Ile Ala Lys Arg Asp Thr Glu Ile Gly Gly His Leu Ile
290 295 300
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Lys Glu Gly Asp Met Val Leu Ala Phe Val Ala Ser Ala Asn Arg Asp

306 310 315 320

‘Glu Ala Lys Phe Asp Arg Pro His Met Phe Asp Ile Arg Arg His Pro

325 330 335

Asn Pro His Ile Ala Phe Gly His Gly Ile His Phe Cys Leu Gly Ala
340 345 350

Pro Leu Ala Arg Leu Glu Ala Asn Ile Ala Leu Thr Ser Leu [le Ser
355 360 365

Ala Phe Pro His Met Glu Cys Val Ser Ile Thr Pro [le Glu Asn Ser
370 375 380

Val Ile Tyr Gly Leu Lys Ser Phe Arg Val Lys Met

385 390 395
<210> 2

<211> 1191

<212> DNA

<213> Bacillus subtilis

<400> 2
atggatgtgt taaaccgeeg geaageettg cagegagege tgectecaatgg gaaaaacaaa

caggatgegt atecatecgtt tecatggtat gaategatga gaaaggatge gectgtitee

tttgatpaag anaaccaagt gtggagegtt titctttatg atgatgtcaa aaaagtitgtt

60

120

180
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ggggataaag agttgtttte cagttgeaty cecgeageaga caagetetat tggaaattee 240

atcattaaca tggaccegee gaageataca aaaatcegit cagtegtgaa caaagecttt 300

actecgegeg tgatgaagea atgggaaceg agaaticgag aaatcacaga tgaactgatt 360

caaaaatitc aggggegeag tgagtttgac citgttcacy atttttcata cecgeticeg 420

gttattgtga tatctgagtt getgggagte cetteagege atatggaaca gtttaaagea 480

tggtctgatce ttetggtecag tacaccgaag gataaaagtg aagaagetga aaaagcecettt 540

ttggaagaac gagataagtyg tgaggaagan ctggeegegt ttittgeegy catecatagaa 600

gaaaagegaa acaaaccgga acaggatatt atttctatit tagtggaage ggaagaaaca 660

ggcgagaage tgteeggtga agagetgatt cegttttgea cgetgetget ggtggecgga 720

aatigaaacca ctacaaacct gatttcasat gegatgtaca geatatiaga aacgecagge T80

gtttacgagg aactgegeag ceatectgaa ctgatgeete aggeagtgga ggaageetty 8§40

cgtticagag cgeeggeeee ggtittgage cgeatigeca agegggatace ggagategge 900

gggeacciga ttanagaage tgatateggtt ttggegtiig tggeategge anategtgat 960

gaagcaaagt ttgacagacc gecacatgtit gatatcecgee gecateccaa teegeatatt 1020

gegttiggee acggeateca tttttgeett ggggeceege ttgeeegtet tgaageaaat 1080

atcgegitaa cgtetttgat ttetgetttt ccteatategy agtgegteag tatcacteeg 1140

attgaaaaca gtgtgatata cggattaaag agettcecgtg tgaaaatgta a 1191
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<210> 3
<211> 727
«<212> PRT

<213> Artificial sequence

<220>

<223> A protein containing fused CYP109B1 and and P450Rhf reductase

domain

<400>

Lo

Met Asp Val Leu Asn Arg Arg Gin Ala Leu Gln Arg Ala Leu Leu Asn
1 b 10 15

Gly Lys Asn Lys Gln Asp Ala Tyr His Pro Phe Pro Trp Tyr Glu Ser
' 20 25 30

Met Arg Lys Asp Ala Pro Val Ser Phe Asp Glu Glu Asn Gln Val Trp
35 40 45

Ser Val Phe Leu Tyr Asp Asp Val Lys Lys Val Val Gly Asp Lys Glu
50 55 60

.eu Phe Ser Ser Cys Met Pro Gln Gln Thr Ser Ser Ile Gly Asn Ser
65 70 75 80

Tle Tle Asn Met Asp Pro Pro Lys His Thr Lys Ile Arg Ser Val Val
85 90 a5
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Asn Lys Ala Phe Thr Pro Arg Val Met Lys Gln Trp Glu Pro Arg lle
100 1056 110

Arg Glu Ile Thr Asp Glu Leu Ile Gin Lys Phe Gln Gly Arg Ser Glu
115 120 125

Phe Asp Leu Val His Asp Phe Ser Tyr Pro Leu Pro Val lle Val lle
130 135 140

Ser Glu Leu Leu Gly Val Pro Ser Ala His Met Glu Gln Phe Lys Ala
1456 150 155 160

Trp Ser Asp Leu Leu Val Ser Thr Pro Lys Asp Lys Ser Glu Glu Ala
1656 170 175

(ilu Lys Ala Phe Leu Glu Glu Arg Asp Lys Cys Glu Glu Glu Leu Ala
180 185 190

Ala Phe Phe Ala Gly Ile Ile Glu Glu Lys Arg Asn Lys Pro Glu Gin
195 200 205

Asp Ile Ile Ser Ile Leu Val Glu Ala Glu Glu Thr Gly Glu Lys Leu
210 215 220

Ser Gly Glu Glu Leu Ile Pro Phe Cys Thr Leu Leu Leu Val Ala Gly
225 230 2356 240



10

15

20

25

30

35

Asn Glu Thr Thr Thr Asn Leu [le SBer Asn Ala Met Tyr Ser Ile Leu

245 250 255

Glu Thr Pro Gly Val Tyr Glu Glu Leu Arg Ser His Pro Glu Leu Met
260 ' 265 270

Pro Gln Ala Val Glu Glu Ala l.eu Arg Phe Arg Ala Pro Ala Pro Val
275 280 285

Leu Arg Arg Ile Ala Lys Arg Asp Thr Glu Ile Gly Gly His Leu Ile
280 295 300

Lys Glu Gly Asp Met Val Leu Ala Phe Val Ala Ser Ala Asn Arg Asp
306 310 315 320

Glu Ala Lys Phe Asp Arg Pro His Met Phe Asp lle Arg Arg His Pro
325 330 3356

Asn Pro His Ile Ala Phe Gly His Gly Tle His Phe Cys Leu Gly Ala
340 345 350

Pro Leu Ala Arg Leu Glu Ala Asn [le Ala Leu Thr Ser Leu Ile Ser
355 360 365

Ala Phe Pro His Met Glu Cys Val Ser fle Thr Pro Ile Glu Asn Ser
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370 375 380

Val Tle Tyr Gly Leu Lys Ser Phe Arg Val Lys Met Glu Phe Val Leu

385 3900 395 400

His Arg His Gin Pro Val Thr ile Gly Glu Pro Ala Ala Arg Ala Val
405 410 415

Ser Arg Thr Val Thr Val Glu Arg Leu Asp Arg lle Ala Asp Asp Val
420 425 430

Leu Arg Leu Val Leu Arg Asp Ala Gly Gly Lys Thr Leu Pro Thr Trp
435 440 445

Thr Pro Gly Ala His Ile Asp Leu Asp Leu Gly Ala Leu Ser Arg Gin
450 455 4606

Tyr Ser Leu Cys Gly Ala Pro Asp Ala Pro Ser Tyr Glu Ile Ala Val

465 470 475 480

His Leu Asp Pro Glu Ser Avg Gly Gly Ser Arg Tyr fle His Glu Gin
485 490 . 495

Leu Glu Val Gly Ser Pro Leu Arg Met Arg Gly Pro Arg Asn His Phe
500 505 510
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Ala Leu Asp Pro Gly Ala Glu His Tyr Val Phe Val Ala Gly Gly lle
515 520 82bH

Gly Ile Thr Pro Val Leu Ala Met Ala Asp His Ala Arg Ala Arg Gly
530 535 540

Trp Ser Tyr Glu Leu His Tyr Cys Gly Arg Asn Arg Ser Gly Met Ala
545 5560 555 560

Tyr Leu Glu Arg Val Ala Gly His Gly Asp Arg Ala Ala Leu His Val
565 570 575

Ser Glu Glu Gly Thr Arg Ile Asp Leu Ala Ala Leu Leu Ala Glu Pro
580 585 590

Ala Pro Gly Val Gin Ile Tyr Ala Cys Gly Pro Gly Arg Leu Leu Ala
595 600 605

Gly Leu Glu Asp Ala Ser Arg Asn Trp Pro Asp Gly Ala Leu His Val
610 615 620

Glu His Phe Thr Ser Ser Leu Ala Ala Leu Asp Pro Asp Val Glu His
625 630 635 640

Ala Phe Asp Leu Glu Leu Arg Asp Ser Gly Leu Thr Val Arg Val Glu
645 650 655

i0
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Pro Thr Gln Thr Val Leu Asp Ala Leu Arg Ala Asn Asn Ile Asp Val
660 665 670

Pro Ser Asp Cys Glu Glu Gly Leu Cys Gly Ser Cys Glu Val Ala Val
675 680 685

Leu Asp Gly Glu Val Asp His Arg Asp Thr Val Leu Thr Lys Ala Glu
690 695 700

~Arg Ala Ala Asn Arg Gln Met Met Thr Cys Cys Ser Arg Ala Cys Gly

705 710 715 720

Asp Arg Leu Ala Leu Arg Leu
725

<210> 4
<211> 2184
<212> DNA

<213> Artificial sequence

<220>

. <2283> A gene coding a protein containing fused CYP109B1 and P450Rhf

reductase domain

<400> 4
atggatgtgt taaaccgeeg geaagecttg cagegagege tgetecaatgy gaaaaacaasa

caggatgegt atcatcegtt teeatggtatl gaategatga gaaaggatge geetgtitee

11
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titgatgaag aaaaccaagt gtggagegtt tttetttatg atgatgtcaa aaaagttgtt 180
ggggataéag agttgtittec cagttgeats cegeageaga caagetetat tggaaatice 240
atcattaaca tggacecgee gaageataca aaaateegtt cagtegtgasa caaagecttt 300
actecegegeg tgatgaagea atgggaaceg agaattegag aaatcacaga tgaactgatt 360
caaaaatttc aggggegeag tgagtitgac cttgticacg attitteata ceegeticey 420
gttattgtga tatetgagtt getgggagty coticagege atatggaaca gtittaaagea 480
tggtetgate ttetggtecag tacaccgaag gataaaagty aagaagetga asaagecettt 540
ttggaagaac gagataagty tgaggaagaa ctggeegegt tttttgeegyg cateatagaa 600
gaaaagegaa acaaaccgga acaggatatt atttetattt tagtggaage ggaagaaaca 660
ggcgagaage tgtecggiga agagetgatt cegttttgea cgetgetget ggtegeegga 720
aatgaaacca ctacaaacct gatitcaaat gegatgtaca geatattaga aacgecagge 780
gtttacgagg aactgcgcag ccatectgaa ctgatgecte aggeagtgga ggaageettyg 840
cgtttcagag cgecggecce ggttttgagg cgeattgeca agegggatac ggagategge 900
goggcacctga ttanagaagg tgatatggtt ttggegtity tggeategge aaategtgat 960
gaagcaaagt ttgacagace geacatgitt gatateegee gecatececaa tecgeatatt 1020
gegtttggee acggeateca ttittgeett ggggececege ttgeccgtet tgaageanat 1080
atcgcecgttaa cgtetttgat ttetgetttt cectecatatgg agtgegteag tatcacteeg 1140

attgaaaaca gtgtgatata cggattaaag ageticegtg tgaaaatgga attcgtgety 1200

i2
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caccgeecate aaccggteac catecggagaa ccegecgece gggeggtgte cegeacegte
accgtegage geetggaceg gategecgac gacgtgetge gectegtect gegegacgoee
ggcggaaaga cattgeccac gtggacteee ggcgcccata,tcgacctcga,cctcggcgcg
cfgtegegee agtactecet gtgeggegeg cecgatgege cgagetacga gatigeegty
cacctggate cecgagageeg cggeggtieg cgetacatee acgaacaget cgaggtggga
ageeegetee ggatgegegy cecteggaac catticgege tegaceeegyg cgeegageac
tacgtgtteg tegeeggegg categgeate aceeccagtee tggeecatgge cgaccacgece
cgegeceggy getggageta cgaactgeac tactgeggee gaaacegite cggeatggee
tatctegage gtgtegecgg geacggtegace cgggeegece tgeacgigte cgaggaaggc
acceggateg acctegeege cetectegee gagecegece ceggegteca gatetacgeg
tgegggeceg ggeggetget cgeeggacte gaggacgega geeggaactg geeegacgeg
gegetgeacy tegageactt cacctegtee ctegeggege tegateegga cgtegageac
geettegace tegaactigeg tgacteggge ctgacegtge gggtegaace cacccagace
gteetegacg cgtigegege caacaacate gacgtgecea gegactgega ggaaggectce
tgeggetegt gegaggtege cgteetegae ggegaggteg accategega cacggtgetg
accaaggeeg agegggegge gaaccggeag atgatgacet getgetegeg tgeetgtgge

gaccggetgg cectgegact ctga

i3

1260

1320

1380

1440

1500

1560

1620

1680

1740

18600

- 18690

1980

2040

2100

2160

2184
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<210> 5
<211> 1191
<212> DNA

<2183> Artificial sequence

<220>
<2283> A gene coding a protein CYPI09B1 with I7T7F mutation

<400> 5
atggatgtgt taaaccgecg geaageettyg cagegagege tgetecaatgg gaaaaacaaa 60
caggatgegt atecatecgtt tecatggtat gaategatga gaaaggatge geetgttiee 120

tttgatgaag aaaaccaagt gtggagegtt titctittatg atgatgtecaa aaaagtigtt 180

ggggataaag agtigttttc cagtigeatyg ccgeageaga caagetetit tggaaattiee 240

atcattaaca tggacccgee gaageataca aaaateegtt cagtegtgaa caaagecttt 300

actcegegeg tgatgaagea atgggaacceg agaaticgag aaatcacaga tgaactgatt 360

caaaaatttc aggggegeag tgagtitgac cttgtteacg atttttcata cecgetteeg - 420

gttattgtega tatctgagtt getgggagty cettecagege atatggaaca gtttaaagea 480

teggtetgate ttetggteag tacaccgaag gataaaagtyg aagaagetga aaaageettt 540

ttggaagaac gagataagty tgaggaagaa ctggeegegt fttttgeegg catecatagaa 600

gaaaagegaa acaaaccgga acaggatatt attictattt fagtggaage ggaagaaaca 660

ggcgagaage tgteeggtga agagetgatt cegtttigea cgetgetget ggtggecgea 720

aatgaaacca ctacaaacct gatttcaaat gegatgtaca geatattaga aacgecagge 780

14
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gt‘ttacgégg aactgegeag ccatectgaa ctgatgecte aggeagtgga ggaageetty 840
cgtttcagag cgeoeggeecee ggtttigagg cegcattgeca agegggatac ggagategge 900
geggeacctga ttaaagaagg tgatatggtt tiggegtity tggeategge aaategigat 960
gaagcaaagt ttgacagace geacatgttt gatatcegee gecateccaa teegeatatt 1020
gegttiggee acgpeateca tttttgectt ggggeceege ttgecegict tgaageaaat 1080

atcgegttaa cgtetttgat ttetgetttt cetecatatge agtgegteag tatcactecg 11490

attgaaaaca gtgtgatata cggattasag agettcegty tgasaatgta a 1191
<210> 6
<211>= 1104

<212> DNA

<213> Escherichia coli

<400> 6

atggacegea ttattcaate acegggtaaa tacatccagg gegetgatgt gattaategt G0
ctgggegaat acetgaagee getggeagaa cgetggttag tggtgggtega caaatitgtt 120
ttaggttttyg cteaatccac tgtecgagaaa agetttaaag atgetggact ggtagtagaa 180

attgcegeegt ttggeggtga atgttegeaa aatgagateg accgtetgeg tggeategeg 240

gagactgege agtgtggege aaticteggt ateggtggeg gaaaaaccet cgatactgee 300

aaagcactgg cacatifcat gggtegtteceg gtagegateg cacegactat cgeefetace 360

gatgeaccgt geagegeatt gtetgttate tacaccgatg agggtgagtt tgacegetat 420

15
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ctgetgttge caaataacee gaatatggte attgtegaca ccaaaategt cgetggegea
cectgeacgte tgttagegge gggtategge gatgegetgyg caaccetggtt tgaagegegt
gectgetete gtageggege gaccacecatg gegggeggea agigeaceea ggetgegetg
geactggetg aactgtgeta caacaccetg ctggaagaag gegaaaaage gatgettget
geegaacage atgtagtgac tecggegetg gagegegtga ttgaagegaa cacctatttg
ageggtegttg gitttgaaay tggtgetety getgeggege acgeagtgea taacggeetg
accgctatcc cggacgegea tecactattat cacggtgaaa aagtggeatt cggtacgetg
acgeagetgye tletggaana tgcgeeggtg gaggaaateg aaacegtage tgecettage
catgcggtag gtttgecaat aacteteget caactggata ttaaagaaga tgteceeggeg
aaaatgcgaa tigtggeaga ageggeatgt gecagaagglg asaccatica caacatgecet
ggeggegega cgecagatea ggtttacgee getetgetgg tagccgacca gtacggtcag

cgtttcetge aagagigegga ataa

<210> 7
<211> 29
<212> DNA

<213»> Artificial sequence

<220>
<2923> Primer L{FW T7)

<400> 7

16

480

600

660

720

780

840

900

960

1020

1080

11G4
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cecgegaaat taatacgact cactatage 29

<210> 8

<211> b5

<212 DNA

<213> Artificial sequence

<220>

<223> Primer 2(RV-109-EcoRI1-Rhf-2)

<400> 8

cggttgategg cggtgeagea cgaattecat tttecacacgg aagetetita ateeg 55
<210> 9

<211> 55

<212> DINA

<213> Artificial sequence

<220>

<223> Primer 3(FW Rhf-EcoRI-109-2)

<400> 9

cggattaaag ageticegtg tgaaaatgga attegtgetg cacegecate aaceg 55
<210> 10

<211> 34

<212> DNA

<213> Artificial sequence

<220>

<223> Primer 4(RV-Rhf-Link-Red-HindIII+EcoRV)

17
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<400>

10

aagatatcaa getticagag tegeagggee agee

<210>
<Z1i>
<212>
<218>

<220>
<223>

<400>

11
33
DNA

Artificial sequence

Primer 5(PCR eypl109B1 A1D)

11

cetegcaggtt acatittcac acggaagete tit

18

a4

33



