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ABSTRACT: 3 - ketosteroid — A! ~ dehydrogenase gene from Arthrobacter Simplex was cloned onto the expression vector pWB980 and
then was transformed into Bacillus subtilisWB600. The molecular weight of the enzyme expressed by recombinant Bacillus subtilis was about
55KDa. The activity assayed by spectrophotometry of extracellular and intracellular soluble enzyme was 110 + 0.5mU and 15 + 0. 6mU per mil-
ligram of protein respectively, and the transformation rate of androst — 4 — ene — 3, 17 - dione was 45.3% . Compared with Arthrobacter Simplex,

the transformation level of androst — 4 ~ ene — 3, 17 - dione of Bacillus subtilis recombination cells was improved about ten — fold.
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1 BFR5GE

1.1 WHS5RE

12 %5 FF 1 ( Arthrobacter Simplex ) KB 4F 8 IM109 F1 fF ki
pUCI9 B 9 A L B R #F. B. subtilis FiK pWB9SO FI 74 £k
WB600 A& K Calgary K% Sui— Lam Wong 8- H .
1.2 EXFE

KIGFTFE N B. subtilis 3557 LB HE R 5L, ML WAT B
EFREHBI(W/V): 1% HEHE, 1% EKRHK,0.5% B M
0.25%#9 KH,PO,, pH {8 7.0,
1.3 B5XERAA

Taq DNA & 88 JR#IPE M U1 E§ .DNA &+ FE 474 DNA
F B BB EREE AR B AR & 5 9100 B Tekara 28], Y H
BEEHMER.T4DNA EER . EORS TRIFESEHUWE
EREPTRERAF,
1.4 PCR¥MEEARMSR

B Genbank( 515 :D37969) FIRE R E R IWHHE C,,
7 4 A% 2 B (ksdD) R 50 R 3518, LW 5149 P1:S° - CC-
CAAGCTTTTGCCATGGACTGGGCAGAGGAGTA - 3° T RIS 4
DIAH Hind [T B Y1 &), T WS40 P2:5° - CGCGGATC-
CTCATCGCGCGTCCTCGG - 3° (FRIZHIB 4> o m A ) BamH 1 B
PR ). B DNA I, FUkL DNA & % H Bk RBREY
RICERI . RASR IR A B8 5 15 4T B He £, 4K DNA (10ng) A HEAR
63CEB A, T EHMER, ¥ PR YL RBRE FR
pUC19, 4 31 Hind [l 1 BamH I 247X Y], BEUI =Y 2404k
Es, T4 DNA BB T 16 CEESR, FlAaR bk
AKBTE M09 1, B B FFERAE TR R T,
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RIS XL T TR 4 S PCR AU BS T B 17 4658 , 3F Bk I
PMHATHTHF. FEEERSE TR Hindll 7
BamH [ 3:77UEEY], Bl B A9 2B, 55 pWB980 FRL 16 C#
T, FI L 5 4k B. subtilis WB600, F{ AR B Rtk
PR EEATF o
1.5 EKAHKEFE KSDH phkix

B —FEAREFET 20 oL & 10(g/mL FRBRLY
IB3E XD, F 37C 180r/min I HEFE I ®W. & 2% &R
BEMNBIERYT 20 mL & 10(g/mL KB R LB EFHE
B, 37CIRGIESE 24h FIMA 0.1% (W/V)B 4- AD M 0.1%
{(v/v) Tween — 80, k52 HE 7% 48h, B 1mL B F 12000c/min #§
> Srain, A FHEBRAEEK, EHRERBEBROERSER
GEBHITHRGE  E AR MR TR, RE A SIRENS L
HEBE 4, %K1 Smin - 10min, 8.0 B - ¥ 377 SDS -
PAGE(10% 73 BEBY, 5% MR AA B0 3k, R M E A R HER. £
WA BT E TR TE N, SRR T R PHE 7.
4 FOBERRGT I PP MR SR DR 5 , DK ¥4 A 75 i B (400W, A7 108, [H]
& 60s, A7 20 ), 12000r/min B0, B _E W7 B IR M
1.6 RN

BIERNR A4 B, KSDH #Y B IS 2 8
BE 570nm 4L 496 BB, R E KB T 81 NBT X4 difor-
mazan R, 1ml REIR-EYEH 0.85mol/L Tris - C1(pHI.0) .
150pmol/L. NBT(F¥ZE /Y 28 08 5 ) | 550pmol/L PMS( %} B8 5 2 7
4) .2001mol/L 4 - AD(FEF 2% ) B R AMBRUE
Bo BER mU/mg BAXRER, ~TBERM(WEXI—5
PR 1ol diformazan(e570 = 13ent. pmol - 1) Bi T E BB
&,
1.7 SHEEASF

EMRATHE TREKERED, EHEH B. subtilis T
& 10(g/mL FASERA LB IFFEHP ITCHEALR, K 5% &
MERRET SomL F#EREPIEFE 24h, 1% 0. 1% (W/ VK
SHEIMAEY 4 - AD F10.1% (v/v) Tween — 80, Bk EEIE I% 48h,
R SMAEMITHT. AFMAABRPRRGEELE
Y, BB EHBUE HPLC BCI M EPERIBR . AR
[} C18 #:#4T HPLC 43 #7,70% B P BEVE R it ah A, Rl
254 nm, ¥ fREEER N 10(L, HEY 0.8ml/min, ADD #1 4 - AD
Hy 4R EatE4>B1% 7. Omin F1 10. Smin, FIFH IEREE (LI K AN
fER MR HTRIRY 4 - AD RIF4LEE,
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2.1 WP EEEH DNARRE PCR i1
VIR B 50k DNA B, 538 i B R R I 1
Fim. MEASRT @, BHHFBREHE 1.5 ER, KDS5HRE
i 1548bp % -
2.2 RESEHNREREL
# PCR U™ #78 9IAY B Y A #1744k, A Hind[ #7 BamHI
NEEY), U= YA SMaLE, IR Rk al, Retd
14 BB pUCI9 A Hind A BamHI# AT SUE Y], 14k, BSSRA T,
DNA BEHEM 16 CI B RE 3, VB I L DR pUC - ksdDo R
H bR I TR A KB B IM109 &, TUE§ Y1 #1 PCR
Wi R 0H kedD ZRE BRI LRI pUCI9 |,

M1 PCREMER
(Figl : The result of PCR product)
1: PCR 47 (PCR product) 2:1kb marker (1kb DNA ladder)

2.3 kdD BB

Xt B4 R pUC - kedD b 89 B 9 1 BE kedD SEATRLEF R
P E(LEEREPTRAA), FIBAMNERLEKHN
1548bp, X/ Genebank o FF fRiE A9 — 2, R ZE 1115bp KL
BEETRERSR T-C,ANMABRRDELE T HE, Leu—
Pro, BB EMHA RN FREMEED.O NBE EHFAER
MMTEE. KSDH MTEHER.ORALTF 219 (U ZE 245 fify 27 4~
F LMK . RRAIRARRGVLLAAGGFEANDELRQKY'*!,
2.4 BRERFNREGEOMBEEL

435%1F8 Hind[ll %0 BamH ] DA LI E 4H £ 4 pUC - ksdD F
JRBL pWB980, i He My ER B B 41 A B 4K pWB - ksdD(HER &
B 2 Bi) G E A TR A B. subtilis WB600,

E2 BEARA pWB- ksdD MR
(Fig2. Plasmid pWB - kedD constructed for the expression of KSDH in B.sub-
tilis. )
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2.5 KSDH EHEHERHIRE
RGP SR LT, s — 58
PCR B iE 5T IEH 0¥ b FHFh 35 3%, F)F SDS ~ PAGE 43 #7
LARMERBRTENEALHHER. SRUOE 45R. N
AR REY, BRNEQ T BMTHEA, MRS S RBLS,

M3 SDS- PAGE £34F KSDH ARkt

(Fig 3. SDS - PAGE analysis of KSDH expressed in B. subtilis) .
1: 43 F B 47ME (molecular weight markers) ; 2: 23 BilBA9 B. subtilis X4 1§
B4 40 i 2 X (control proteins in B. subtilis cells); 3: ##F 5 2H FRbr
pWB - ksdD B. subtilis 24887 1 (Total cell proteins in B. subtilis WB600
harboring pWB - ksdD) ; 4: H#H B. subtilis R & _E % (culture supematant
of B. subtilis WB600 harboring pWB ~ ksdD) ; 5: X FRE R BEME | 7 (con-
trol culture supematant of B. subtilis)
2.6 KSDH E§iEa Mo Hifk 5t

FIFHRTER DM RN A B LR NARE
Y1) KSDH B , & 24510 15+ 0.6mU # 110 £ 0. 5mU
BEREA . X-FZRURVREAENVEMNESITEN TR
3,15 SDS - PAGE M4 - —%, FIFHE 4 B. subtilis X} 4
- AD HFTRLRI A R E 4 iR, HYEARY) 4 - AD 4E4E 55
72 40h ZEG BT 4 - AD B (LBLBIRE, N 45.3% , BN R ¥
WL A ADD BB T 453mg. L1, T SLad 7 A 5 4F
X 4 - AD LB RE 5.2%,
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B4 FEMHK 4- ADNHLER
(Fig 4 The result of transformation for 4 — AD)
ARREEPYFTE (Arthrobacter simplex, A), @43 B. subtilis 4
( Bacillus subtilis control strain, @) , MR E 4 B. subtilis ( B. subtilis
WB600 harboring pWB — ksdD, )

3 itig

BRFERYHE 3- 8/ - 1 - B2 88 (KSDH) B —Fh 8
BER, BEENE &R B k30 % B, WA KB
BRBERICEESEHEBRARETE OB, BHiEn
HEVE, Patrich!' %2290 7 £ AL M {8 4 B (Pseudomonas testos-
teroni)3 - {8 - 1 - RAMEXBHERHRL RERER
RLAREA (B R o A TR A TR bk DR AR A A
(100000g) % 7%, 3 B I~ ENERRAH 82.7% K&
HRAEETHRBERS, 2.3%FETINERS, RE 3.3%
HIFRAIER, AICHH B. subtilis 73 FRBEMAFIE H A
KSDH REAB AU FIRA, MBAT Lo RPIRERS, B
REERARLIAIEHERFEN, SRESHRBLML BB
BN R IR R T R 30 A5, EHHHRRT 4~ AD B
HBE TIE 1065, 5 Choi EAMBRENAEEBE Y
FEEOAHL, S IRB IR —ELE, BRNEFE
RS R, EREN R A G ERER, £ KRB, B. sub-
tilis W FERR T iX 2o a1, RUL A F Tk fb 4=

B BEYS SRS EYHEARANEREHH
X, ES5HMRAN, EYHERE, BV EANR, BS5EY
GG, URBAKGFZHERA X, BHERB ML
VEE RN FR AR RETERTRTRERMENE S
ShEREREFEHITH—FROBERMRAL, FRERKH
YR RBAALSR, LHBRFYHRA HE, X
BT A =B E BAl .

4 Hig

FXR AR FRTERE R, LR THRSITE 3 -
B - 1 - RAMORRTBRERE, ZXHME/EANS
F&H 55KDa, EEM T AP, B A4 6 6 BE 2 4 3 3 40 iy
AR BB P AIBETE 45128 110 £ 0.5mu F1 15+ 0. 6mu B
EO, BRME B X R T3 30 £5,%F 4 - AD f0%%
LB R T 10 65, A Tk fb 7~ ADD FRET — R FT A&
2.
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