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fit; JBURL pET- 15b 1 ¥ #B )L B 5T BT AR 18 22 il
B4, PCR 519tk 5t R A W A Taq DNA 2
7t . BRGIPE AN VIS . E. coli BL21 (DE3) pLysS
t Promega 2 #4277 WACEFLRETF (IPTG) . #
R JER T 1 T bRk I e AR TR A ).
1.2 PCR3|4

3a-hsd A A 5E 1) 5 [ 2] JFURL pET-15b 1] %
SOPEQL S Nde T/ BamH 1 2 [0, P IEH 35 3a-hsd
LR 20, 8 51 st A BRIP4 5 - GAGA-
CAACATATGTCCATCATCGTGATA ; il ¥ %1

Nde 1 V)5
5'-GCCGGATCCGAGGTCAGAACTGTGTCGG. I
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Werp s oh & A AR A %0 ATG Al Nde 1 B YA 4,
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1.3 BEMEREBRE

B 52 W0 i M TR S 4 L 6 I 41 DNA
(Bio-Radid &%), PCR ¥ 4% H (2L A 3a-hsd.
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E. coli DH5a 1, 37 CHiFEI. M EHZTHTE
# (50 mg/ L) (1) LB P b Bt ATLHREL i v /) i B
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FOMBE KSR Ago= 0.6 B, AWK E N
1 mmol/ LIJ IPTG, T EALH I 3-HSD 1)K IA.
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16 000 g #5050 5 min, FRZEVPIIE. M-S H A 3 HSD
TAAE T LG wip. Bt SDS Z 79 4 ok e e e v vk
(PAGE) Fllsg Er§rh i mgin vk, e Rk g nt.
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pET 15b 15 N8 AR P IL M 4L R A /EIL N b
47— 6 A~ His 4101 «br%, T Ni** - Sepharose
HHEAT S5 M E T ( Amersham Pharmacia AKTA 4
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50 mmol/ L« pH 7. 4 T2 £k 2% b 328 47 86 1 U i,
WA AL EL] 3 HSD #20WOE S5 i £, 4T
SDS-PAGE. I & Ut JIi ¥ v % i 3% 1k A0 o 1 ot %
i AT e
1.7 E4H 3a- HSD BY5E N E
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RVARF S 0.5 ml, VAR R4 100 mmol/ L
PR R B2 PR (pH 11.0), 0.5 mmol/ L NAD",
0.2 mmol/ L MR, 0.5 g/ BSA. BIAEGH (1~
5ul) s Y, H 1 em O BT A, $EHL
340 nm AL CIEARAL,  F AT R RS .

B E /U - L= a4 x 1/ ex 10°

X View! Vample X 1/ L
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Fig. 1 Identification of PCR product
I': PCR product: M: DNA molecular mass marker.

2.2 E4H pET15b MIMEFLE
2.2.1 HE4 pETI5b JRE: ] Nde 1 /BamH 1
M PCR ¥ 374 14 3 hsd JE T VIR, 5
Nde 1 / BamH 1 XUEEVIf pET 15b 344, H i ds
JF kL pET 15b.
2.2.2 WY)Wy b e H R AN D)
Ndel /BamH1 . Pst1 . Neol B ) H 4
pET15b, 5% PAGE Jii N 5kl FHi 8. Nde 1/
BamH 1 : 774 bp+ 5.7 kb; Pst 1: 1254 bp+
5.2 kb; Neo 1: 693 bp+ 5.78 kb (& 2).
pET 15b A & K/ 5.708 kb, U145 B U0 3a
hsd 3L ©0 5 pET 15b 41, 20} 0By, 5 i
W 4L pET 15b K 1E [/ 411
2.2.3 MgVl IEW I E AL pET15b 3 — P H A
AT, RSN BUZ IR
2.3 FHEERKEE. coi PRIFSFRIE

TAHEL pET15b ZALUE A pET 15b (15 R4t
M) [ FE E. coli BL21 (DE3) pLysS 4 %l £
IPTGIEFAEK 1~ 7Th G, EWEEARIDE
12% SDS-PAGE Wostnl&l 3, UiH] 26. 4 ku (19 H 1Y
HEFEE. coli BL21 (DE3) pLysS 733 T i 5%
A& W AN IR) I ) e R S A 1 A AR R
sk (K 4), 454 SDS-PAGE 45 % (K 3), it
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Fig. 2 Restrict analysis of recombinant pET15b
I': recombinant plasmids digested by Pst T (1 254 bp+ 5.2 kb): 2:
recombinant plasmids digested by Neo I (693 bp+ 5.78 kb): 3:
Ndel fBamH1 (774 bp+
5.7kb): M: ADNA/ (HindIll+ EcoR1 ) marker.

recombinant  plasmids  digested by

M I 2 3 4 5 6 78 9 10

Fig. 3 Overexpression of 3a- HSD in the host bacteria of
E. coli BL21 (DE3) pLysS

M: prnlain molecular mass lnarker: I total cell |)-'Hi|1a supernatant of
the host bacteria containing recombinant plasmids pET-15b without
IPTG induction; 2~ &: total cell lysate supernatant of the host bacteria
containing recombinant plasmids pET-15b with 1 ~ 7 h of IPTG
induction (the arrowhead pointed the target protein); 9: total cell
lysate supernatant of the host bacteria containing plasmids pET-15b

without IPT G induction; [0: total cell lysate supernatant of the host

bacteria containing plasmids pET- 15b with IPTG induction.
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Fig. 4 The protein concentration and total enzymatic activity
of the crude extracts after different time of induction
o —e: [ (protein) /gl Y m—nm:

10U

total enzymatic activity/

2.4 HEEPMEK

£ Amersham Pharmacia AKTA & A 4li{b &4
i Ni** - Sepharose KI5 H 48 49 3 47 5% R 2 7 ),
P A Al 4L 30-HSD 40 WA S5 i £, kAT
SDS-PAGE ([l 5) .l sa 0 JI8 s v ) g 4 0 2
Jotr i, VeGSR BB IETE A 1.66x 10° U/ L, [
WAL 68%

k'll .
97.4 b
66.2 .'

4
43.0 -‘
-
31.0 -ll'.
L
2001
14.4

Fig. 5 Overexpression and purification of the fusion protein

3a- HSD
M : protein molecular mass marker; [: total cell lysate supernatant of
the host bacteria containing recombinant plasmids pET- 15b with 5 h of
3a-HSD with His

2. .
tag eluted from Ni**-Sepharose column {the arrowhead pointed the

IPTG induction; 2: sample load flowthrough; 3:

targel protein) .

AWEFE A, PCR § 44 H 9 3 K B A8 B i) &
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Construction and Overexpression of The Plasmid Vector of 3a- Hydroxysteroid
Dehydrogenase From Comamonas testosteroni

. S 1 . .y . .2 e 1
ZHANG Guo-Hua", XU GueBin"", LIU YingMin”, XIA TieAn"
(Y Department of Laboratory Medical Science, Peking University First Hospital, Beijing 100034, China;

3 Environment Protection A gency, Qingdao 266101, China)

Abstract The 3a-hydroxysteroid dehydrogenase gene (3a-hsd) from Comamonas testosteroni was amplified by
PCR from the genomic DNA of Comamonas testosteroni. It was cut out from PCR product by the digestion of
the restriction enzymes Nde | / BamH 1 and was cloned to plasmid pET-15b again. The recombinant plasmids
pET-15b with proper orientation were identified by the analysis of restriction enzymes and DNA sequencing.
Then the host bacteria containing recombinant plasmids pET-15b with proper orientation grew with IPTG
induction. The total cell lysate of the host bacteria was extracted for SDS-PAGE and the determination of its
enzymatic activity. Afterwards the recombinant protein with an N-terminal His tag sequence was purified by
affinity chromatography on a Ni**-Sepharose column. The recombinant plasmid pET-15b with proper
orientation containing the 3a-hsd gene was selected and the fusion protein was overexpressed in the host bacteria
of E. coli BL21 (DE3) pLysS. The enzymatic activity of the crude extracts was up to 2.45x 10° U/L. The
fusion protein could be purified in one step using metal chelate chromatography to homogeneity as judged by
SDSPAGE. And the recovery rate was about 68% . The above work has laid a necessary foundation for the

construction of a enzymatic cycling method to determine the serum total bile acids.

Key words Comamonas testosteront, 3a-hydroxysteroid dehydrogenase, recombinant plasmids, gene

expression, bile acids
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