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gaact agaca

ccgt t aagat

acaagcatta

tctttttcaa

t cagagagag

tgattcattt

at ccaccgaa

ctaatattat

at ggaat t gt

aaacttgttc

aaaacacctc
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Sequence

Pl asm d- sequence of pSMF2

agt cagaagt

agt cgact cc

caggtcttct

gcagtgt att

ttgccctgga

tttttactaa

ct aagtt ggt

aactaaattt

agttagttta

acttaattaa

gcccttattc

. 1_SCCAA

cttctcgaga

t at at caat a

gccgectcta

tactt gagag

gacaggggag

agct t gat ct

gttttttgaa

t ct aaaaaaa

caattccaac

act agt aaat

t gaaat t cct

ataatatttc

ccaat cgagt

gattgccctg

gagacagt ag

ttcttcaaaa

gcaatttgaa

gcttgaatta

acat t gaaat

aaact aactc

caaggaggt g

agccctggtg

WHCOLE CELL SYSTEM FOR CYTCCHROME P450 MONOOXYCGENASES BI OCATALYSI S

cttctaagtc

agcct gcat t

ccccaatttc

acttgtttaa

tttcatctaa

t aat aaccac

gatatttaaa

aaacatt aaa

aatt aagct a

aat at acaat

at aat ggat g



gttaaattta
720

t gaaaatttt
780

atatattatt
840

acgct at gat
900

attatttaaa
960

ggct cct gaa
1020

atctctttta
1080

agaagattta
1140

tggaatgtta
1200

aatgtttcat
1260

aacgaaaacg
1320

at acacggaa
1380

aattctttat
1440

cacagaaat g
1500

t gaaat ggct
1560

t cgt caagct
1620

tatt aaagaa
1680

tgatttagta
1740

t gct at ggga
1800

tatcattttt

Caaaaat atg

cat cct gaag

attcctcctt

aaat ct ggaa

gct at t aaaa

cat aaacgt a

tttcattttg

gaagaaacgg

acatctgtac

tggcgtgatc

attttttatc

tgtttactta

ttagcaggt g

cgcagcttaa

gaaggt gat a

acgttacgtt

ttacaagatt

cgtgatcctg

ggcgt gaaaa

gacctattta

at gt agct ca

ggcttgctta

cat ggaaaaa

attttattcc

tt aaacaaca

cgtttgaatc

t aaaccct ga

ctttattaaa

at gt agct gc

aagatttacg

aaagcgaaaa

gagt aaat ac

acgt acaaga

tttctaaaat

t acat ccaat

atcttattcc

cttttttttc

aggt agccaa

t cgcgaaaaa

tttatttaaa

tcat cgttat

agatcgt gt a

gttatt aaat

aggat ct gga

tattacaaat

agct caagaa

cgtacctcct

tt gggat aca

t cgt aaaaca

gatgttatta

aacaagcat g

aat gttacgt

gttacaaatg

t agcgt aacg

t gct aaaaca

ttctcctgat

cgcattcatt

tt aggaaat t

ttt gaaggat

t at caaaaac

gt attaaata

cctgtatctc

aaatttgttg

gttatgtttg

tttattgatg

gaactttatc

atttttaata

gaatttcgta

gaagat gt aa

acat t acaat

gaagaagt at

gttccattat

cttcaacgtt

tt agt acaag

aaatttgatc

ttcgt cat at

t agaaagcgt

cttatcctga

ct attggcgt

cagaagt aat

aagattttgt

gagacatt aa

gagaacgcct

ct gt at at aa

gtctttttcg

aagcggaaaa

att at ccggg

aagct aat at

ggcatcttta

t aaacgct cg

t aaaagcttc

atcctgaatc

tagctattta

ctacacgttg



gttatctaaa
1860

tcaatgtgta
1920

t gaaaact tt
1980

tcttacgcct
2040

agcttaat aa
2100

aaacacct ca
2160

ttttaaaaca
2220

gattagttcg
2280

ttacacagac
2340

at gt aacagt
2400

aagat cat ca
2460

cttttgtagg
2520

gt gat acagc
2580

t aacacct cc
2640

gt caat ct cg
2700

ttacgattaa
2760

ctgctgattt
2820

t aat ggaat t
2880

gagcat ct gc
2940

gat aaagat ¢

ggacgtcgt a

aaagt ggaaa

gat aaacct a

acgcgtggt a

aatttgtgta

tcattctcgc

ttttggagta

agctcgttct

acaagaactt

agct ttagat

at ggt at aat

tgtaatttta

ggatcattta

t gt aaaaaca

agaacttcgc

tttaggactt

attattacgt

ttctcgtget

ttattcattt

ttgct gaatt

t gcaacat at

tttttttagt

ccaaat caag

gt aggatctg

gct cat gt ag

gctcctgatc

gatcgttgtg

caagat gct t

attccaggtg

ggattacctg

ggacaaggca

gaaaaaacgg

gtatggattg

gaaatgattc

caggatcgt a

acagct acag

t ggggattac

tcgcaatctt

agaaat gacg

t ggagat gt a

atttcgtcct

gaggt gaat a

gacct gct gg

atatttatga

at cct gaagt

ctttttatgg

at cat gct gt

aagaattacc

aaaat cgt ga

acgtagcttt

at att acaga

t aggacgt cg

aat t acct gg

tt aaagaagc

aaaaacct gg

gtttttttcg

ggat tt ggat

ctttttctta

gacacgat tt

tttaat caag

t acaat gt ct

attttataca

aaaacaactt

aaaaaacgt a

aaat gt agaa

agtatt at ct

tggtgtattt

att agct cct

agat gt agct

agctgctctt

tggaccttta

aacacgt cct

t gcacgt cct

t gt agaagaa

t agccct caa

ggggagt acg

ttcacattct

ttaactt aat

atcctcctca

acacaagaac

gct caacatc

gtaccttttg

att aacacat

gt aggacgtg

tatggtgctg

tctgctcgtg

gatttatctt

cgtattttat

ggagctttac

caagt agct t

atgttagatc

cgt aaacgt t

gctgctcgta

caagtattac



cttctcctga
3000

tt ggagaagc
3060

tattaagctc
3120

aat t aggt gt
3180

ct ggat gggt
3240

t aacaggcca
3300

ctggatct gc
3360

ct gattggga
3420

gt gaaaaat t
3480

gt acaaat ca
3540

ttat aaaccg
3600

at gt t gt ggt
3660

cttgttctac
3720

ct gat gagga
3780

gct gccagat
3840

cgcggecgcece
3900

attaattctt
3960

cgt ccgccat
4020

cat aggct cc
4080

t ggacgt cgt

t acacgt gct

t at t ggat at

agt acct aat

aaaacgt gga

aattctttta

ttttattaaa

aaaat t agat

att agat cct

aggaggt gaa

t gat ggt gaa

t caaaat aat

ctgtcacctc

gaat gacat g

ctgtttgaca

at gccggct a

gcggagaact

ct ccagcagc

gcccccct ga

gct gct ggaa

gt acct acag

aaatctcgtc

at ggaaggac

cctacaggt g

caagatctta

gctttacttg

gct gaagaag

caagaaat gc

t at acaat gt

acatt aacaa

ctagatattg

atctttgaac

cttgatctgg

aaggct at gg

aacct cgcga

gt gaat gcgc

cgcacgcggc

cgagcat cac

ttcgtttage

gt gat gt aga

ctattgatcc

gt gt agt aga

taattacaac

aagct ggaca

attctcgtgg

t at ct agagg

ttcgtttact

cttcttctga

ccaaaggaaa

atggttttgg

agcacat att

cat at ggact

acaat at gac

acggattcac

aaaccaaccc

gcat ct cggg

aaaaat cgac

t gt aacacgt

agatttacct

ttctgtacct

t gt acct gga

aacaat gaca

tttaccttca

agt at ggcct

acaagcttct

t ggccact aa

agat aaaat a

aat t ggt gac

t gcat gt gag

t gagaaattg

aacagat aga

tgttcgagta

cggt ccaaga

tt ggcagaac

ccgegt t get

gct caagt ca

ttagaaggt a

tgtggacttg

tttgatccta

ttatattgtt

gatagctttt

ggacctcgtc

gtatcttttt

ggaaaacct c

t aagagct ct

acagt ccact

tctctgctag

ggaacctt gg

gaagcaat ca

tcgeggttgg

ccat agcat g

att ggagct a

atatccat cg

ggcgtttttc

gaggt ggcga



aacccgacag
4140

cctgttccga
4200

gcgctttctce
4260

ctgggctgtg
4320

cgtctt gagt
4380

aggat t agca
4440

tacggct aca
4500

ggaaaaagag
4560

tttgtttgca
4620

ttttctacgg
4680

agattatcaa
4740

at ct aaagt a
4800

cctatctcag
4860

at aact acga
4920

ccacgctcac
4980

agaagt ggt ¢
5040

agagt aagt a
5100

gt ggt gt cac
5160

cgagtt acat
5220

gact at aaag

ccctgecgcet

at agct cacg

t gcacgaacc

ccaacccggt

gagcgaggt a

ct agaaggac

ttggtagctc

agcagcagat

ggt ct gacgc

aaaggat ctt

t at at gagt a

cgat ct gt ct

tacgggaggg

cggct ccaga

ctgcaacttt

gtt cgccagt

gctcgtcgtt

gat cccccat

at accaggcg

t accggat ac

ct gt aggt at

cccegttcag

aagacacgac

t gt aggcggt

agt at t t ggt

ttgat ccggc

t acgcgcaga

t cagt ggaac

cacctagatc

aact t ggt ct

atttcgttca

cttaccatct

tttatcagca

atccgcctcc

taatagtttg

t ggt at ggct

gtt gt gcaaa

tttccecectg

ct gt ccgcct

ctcagttcgg

cccgaccgcet

ttatcgccac

gct acagagt

at ct gcgct c

aaaCaaacca

aaaaaaggat

gaaaact cac

cttttaaatt

gacagttacc

tccatagttg

ggccccagt g

at aaaccagc

atccagtcta

cgcaacgttg

t catt cagct

aaagcggtta

gaagct ccct

ttctcccttce

t gt aggt cgt

gcgecttatc

t ggcagcagc

tcttgaagtg

t gct gaagcc

ccgct ggt ag

ct caagaaga

gt t aagggat

aaaaat gaag

aat gct t aat

cctgactccc

ct gcaat gat

cagccggaag

ttaattgttg

ttgccattgce

ccggttccca

gctccttcgg

cgt gcgct ct

gggaagcgtg

t cgct ccaag

cggt aact at

cact ggt aac

gt ggcct aac

agttaccttc

cggtggtttt

tcctttgatc

tttggtcatg

ttttaaatca

cagt gaggca

cgt cgt gt ag

accgcgagac

ggccgagegce

ccgggaagct

t gcaggcatc

acgat caagg

tcctccgatc



gtt gt cagaa
5280

tctcttactg
5340

tcattctgag
5400

aat accgcgc
5460

cgaaaact ct
5520

cccaact gat
5580

aggcaaaat g
5640

ttcctttttc
5700

tttgaatgta
5760

ccacct gacg
5820

acgaggccct
5880

tcccaaagtt
5940

ggt aaccagc
6000

at aagtt gac
6060

t aaaccacct
6120

actcattcca
6180

tgttttggtg
6240

tgttgtttct
6300

gtttaacacg
6360

gt aagtt ggc

tcatgccatc

aat agt gt at

cacat agcag

caaggatctt

cttcagcatc

cCcgCaaaaaa

aatattattg

ttt agaaaaa

t ct aagaaac

ttcgtcttca

gatcccttaa

caact aat ga

t gat caact t

acaattgcaa

gcaccagct t

aacgaaagcc

aaaagaaagg

t at aaaggac

cgcagtgtta

cgt aagat gc

gcggcgaccg

aactttaaaa

accgctgttg

ttttactttc

gggaat aagg

aagcatttat

t aaacaaat a

cattattatc

agaattcctg

cgatttagaa

caatgattcc

ccat aggt aa

tacctgttcc

cctgctgttt

cacct aaaac

aagcagttaa

ctcttctatc

t cact cat gg

ttttctgtga

agttgctctt

gtgctcatca

agat ccagt t

accagcgttt

gcgacacgga

cagggttatt

ggggt t ccge

atgacattaa

tt at aaaaaa

atccctttga

t gaaaaaagt

caacctttga

ctct gat aaa

caagct actt

aaat acgatt

aaagct aaca

aacaagt at c

ttat ggcagc

ct ggt gagt a

gcccggegt ¢

tt ggaaaacg

cgat gt aacc

ct gggt gagc

aat gt t gaat

gt ct cat gag

gcacatttcc

cct at aaaaa

aggat caat t

gaat gttt at

aat aacaaat

t caagt aagg

aagct ggt aa

gaaacaattg

ataattgtca

gaaagaaat g

ccaccaat gt

act gcat aat

ct caaccaag

aacacgggat

ttcttcgggg

cact cgtgca

aaaaacagga

actcatactc

cggat acat a

ccgaaaagt g

taggcgtatc

ttgaactctc

atacattcaa

tact at acag

gt at ggat aa

agtt aagcaa

tt gat at aac

t gaaccat ga

t aact ccgat

agccgaaaat



aat gacactc
6420

gt gaacat ct
6480

aattccccca
6540

aaaaggat ct
6600

gat aagaaaa
6660

cattagtata
6720

tttcat aaga
6780

at gaat at aa
6840

tatcgatcca
6900

tacaaccatt
6960

aat aagt aag
7020

tataattcca
7080

agctgttcca
7140

tggtttatta
7200

tacgct aaaa
7260

tt gt gaat ag
7320

ggt t aat gat
7380

taattcctcc
7440

tatttcatca
7500

attgttccag

ttcat cat at

caaagaactc

gttactttcc

gaaat gct at

attcctttga

aacggaacag

t gggct atca

at aagaccaa

acgagtgctg

gaaaagaaag

aat aggagt a

at ggaaaagg

aaatcatttg

aaagat aaaa

gatgtattca

acgcttccct

t aaact t gat

cttat acaac

ggaaaat aat

aaggaaccat

caat cat aaa

tgatatgttt

at gat gt t gt

t at caaaat g

t gat aat t gt

ttccaccaat

atgctttacc

gaaat gcagc

aat ggccaac

accttttgat

tt aacat aaa

caat at cagg

t gcaaagcca

catttcaccc

cttttaattg

t aaaacattt

aat at ggccc

tacacttccg

agagacaaac

aggtatattt

t acaaat at c

aaacaacat a

accttttatc

t at cat agga

cgct ggaccg

cctattttcc

t gcaccagcc

aaacccaatt

gcctaattga

ggctgtgttc

t aat gagacg

aatt aaaatt

tccaat aat g

aaccctgtta

t accacat at

gtttgttgaa

atttcggcag

cctgctactg

ttccctaatc

aggaat gaca

daaaat acaa

cttacttctt

at gagt agaa

actccttctc

tttggaat at

ccttgaat aa

accgacccga

t cagat agct

acccagtttg

tt caaaacca

tggttgtgtc

agggcagacg

cattcattac

aaact aagtt

ctactcttta

tacttagctg

ttccaaat at

cgggat caac

gcacgct aac

tgcct acaga

tctttaataa

gat aggacca

ccat ggct ac

agcgcgcaac

aacgagccat

aacaattt at

ttccatat ac

t act cgcagg

tttcatttaa

gt aaattcga

tagtttatag

acttcat aat

ttaaattcag

at aaaat aat



ttttccgttc
7560

catcatct gt
7620

tttcttttaa
7680

cagacaaacg
7740

gatattttgc
7800

gaatcatttg
7860

gaat ccattg
7920

at accaat ac
7980

tt gcacgcat
8040

at cctt gagc
8100

ctgttaat gt
8160

ccttttgtga
8220

tggatttaca
8280

act ct aat at
8340

gaagtt caaa
8400

tttttgtctt
8460

acat aat att
8520

acagat gggg
8580

at accaacac
8640

ccaattccac

at gaat caaa

caaaccacca

tttcaaattc

agtttcgtca

aacttttaca

tttttgattc

atgcat gt gc

aaaaccaaca

cat at ct gac

gagaaacaac

ct gaat gcca

aaaccacact

ttcagcacaa

gt aat caaca

gt ccact aaa

aaaagaaacc

tttttctgtg

tt caacgcac

attgcaat aa

tcgecttett

taggagatta

ttttcttcat

attgccgatt

tttggat cat

acgtagtttt

t gatt at aag

agatttttat

aaactcttat

caacgaact g

tgtttcattg

cgat acaact

tcttttactc

ttagcgattt

acccttgatt

cccatctatt

caaccaattt

ctttcagcaa

t agaaaat cc

ctgtgtcatc

accttttacg

cat cggt cat

gt at at ccga

agtctaattt

ctgtattctt

aattatcttt

taattttttt

ttaattcttc

ttggcttttg

ctctcctcca

ttctttcgee

tttcagcctt

tcttttctct

tttcatctga

tagttatttg

taagggtttt

ct aaaat aaa

atcttcatcg

aaggtttaat

gt gt aaacct

aaaat ccgta

tttatattta

cattgccttt

aaaat aagtt

attatttatt

atattgcatc

gccat cat aa

tttaat aact

gttgcacatt

tgtttcacga

tttaaattca

ccatggtctc

at aaat gcta

tttggt cact

caatacttta

aat gacgtta

getttttcgt

tttttatgta

t cct ccaaat

tcctttacag

tttttcggtc

ttccaaaatt

ggtt ccacac

gtcacttccg

att cggcgaa

acatttttaa

t cagcaacaa

ggacaaagcc

ttttgtttat

agaat at gca

acttttccac

ct att aggac

tataacttta

aaacacat ac

tttctatatg



t at caagat a
8700

tttttatttt
8760

t gagttagtt
8820

gttttatcct
8880

tctgtacgtt
8940

aact t at agg
9000

gtgcattttt
9060

ct ct agaaga
9120

gatttctcaa
9180

cgat at aaaa
9240

gttccacaat
9300

ctttttcaga
9360

t aaaat ct at
9420

cgttgttaat
9480

catagttttt
9540

caacaaaaac
9600

aatttaagtt
9660

ttcctattcc
9720

gt gcaaat aa
9745

agaaagaaca

at aaact cat

caaattcgtt

ttaccttgtc

ccttaagatc

ggt aacact t

t cct aacgaa

aacttcgttt

gat aacagct

gccaaagttt

ctcttttcga

agcat at aat

cgt cat at ga

aacaagt cca

t gt cat acca

cggaacatta

aggcat gaaa

gact agacca

aatctctttt

agtt caaaac

t ccct gat ct

ctttttaggt

t acaaacccc

aacgt gat at

aaaaaagaat

gaaggcaat a

tt aat cgt at

tctat at caa

t gaagt gcat

gaaat at t ct

t cccaacagc

cccatttccc

gttccaattc

aatacttttt

aact cact ct

ataatttgct

t aaggggact

acttc

cat caaaaaa

cgacttcgtt

t ct aaat cgt

tt aaaaacgt

aggtttgcta

caat aacgat

gttcacattt

tt aaaacaat

at gt at t aag

ttaacatttc

tttcttettt

ctcgatttcc

cagaaaaacc

cgat at t aat

caccgt at gc

caat t aaaaa

gat gacgat ¢

caggcat at g

agacaccttt

ctttttttac

gtttttcttg

ttttaaaggc

acctttgcgt

agaaaccgct

attgtctaaa

gggat gagat

gatatt ggtt

tacatcattt

agagagcgaa

acagct gcat

ct gaacacct

act gat gt aa

tcctgcatta

ct gcaaat ct

t acaaggcct

ggt t acaaaa

t caggt gctt

ctctcggtta

gaat t gt gct

ttttaagccg

tcactt aact

cct aaagcag

t gagaat gga

tcaatt at at

aatccaattc

ttatttgcge

gccagt aacg

ttgggt ccat

ttatacaatt

acgatgtttt

gcettcatttt

ttgatattcc

ggaacacaaa

ccat gaat aa



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

<400>

2
4

82

PRT
Bos taurus

2

Met Al a Ser

1

Gy

Ser

Pro

H s

65

Lys

Arg

Phe

Hi s

145

Lys

Phe

Asp

Arg

Pro

Val

dy

du

Arg
35

Tyr

Tyr

Val

115

Pro

Arg

Asp

Phe
195

Thr

Ay

20

Arg

Asp

Asp

Leu

Leu

Arg
180

Lys

Trp

Val

Leu

Lys

Phe
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