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1 2 1 * 1
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2 264400
DNA PCR 3a- 3a-HSD
pET-15b 30-HSD PTG
0.73¢g/LL 16.4% 1.38 x 10° U/L N His-tag
68% 194.7U/mg His-tag
26.5kD 25C NAD®  thio-NAD"
pH 10.5 9.4 37C 25°C 37°C
2% Quasc.sse 1.7 25°C pHIO.5 NAD*
Km 4.2 ~51.1pmol/L Fe* Fe* Zn’t
EDTA 3a-HSD
30-
R446.1 A 0001-6209 2004 04-0496-04
3a- 3a-Hydroxysteroid dehydroge-
nase 3a-HSD E.C.1.1.1.50 1
258 1.1
26.4kD  3a-HSD 1.1.1 Escherichia co-
Cio. 3 / li DH5a
! 3a-HSD pET-15b PCR
3a-HSD Taq
Total bile acids TBA TBA DNA E. coli BI21 DE3
3a-HSD pLysS Promega -B-D-
3a-HSD IPTG
2
3a-HSD TBA Sigma Pro-
3a-HSD bond Resin Invitrogen
1.1.2
pET15b N His-tag
Ni** -Sepharose 1.1.3 E . coli BI21 DE3
3a-HSD 3a-HSD plLysS ’
1.2 3a-HSD
3a-HSD E. coli BI21 DE3 plysS
37°C 50p.g/ml. 34pg/ml
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LB ODq, 0.6 2h 10% SDS-PAGE
Immol/L.  IPTG Bruker ESQUIRE-LC/MS
3a-HSD - 3a-HSD
2
1.3
Probond Resin 5 2.1
5 Start Buffer 20mmol/L IPTG 0.73g/L
pH7.4 0.5mol/L NaCl 16.4% 1.38 x 10°U/L
0.45pm
0~ 0.5mol/L 68% 194.7U/mg
ImL/min 10% SDS-PAGE
0.5mol/L. pH9.0 Tris-HCI 29kD
10% SDS-PAGE 3a-HSD
1
1.4
25C }
1.5
4
1.6
1.6.1 pH pH pH ‘ D
e !
pH bi:-
pH  0.5mol/L Tris-HCI 37°C 2h ]
pH 1 3o-HSD
Fig.1 Overexpression and purification of fusion 3a-HSD
1.6.2 M. Protein molecular mass marker 1.Total cell lysate supernatant of the
host bacteria without IPTG induction 2.Total cell lysate supernatant of the
. host bacteria with 5h of IPTG induction 3.Sample load flow-through
pH 9.0 0.5mol/L Tris-HCI 4.Fusion 3a-HSD with His-tag eluted from nickel-Sepharose column
2h 5. Recombinant 30-HSD without His-tag after thrombin cleavage .
2.2
1.6.3 K, 2.2.1 pH  pH 25°C
25°C  NAD® pH
Linewear Burk NAD" pH 10.5 Thio-NAD*
K, pH 9.4 37°C
1.6.4 EDTA NAD* pH 10.5
1mmol/L pH9.0 pH8.5~9.5
Immol/L.  EDTA 37C 2h 80%
LiZ + FeZ + COZ + Cu2 + Fe3 + an +
Zn** Ni* Ca* Mg* K Na* 2.2.2 37C
100% EDTA 25 37%C
1.6.5 ESI-MS 52% QIO 25%C ~35%C 1.7 2h
N His-tag 37°C
4mmol/L 2mmol/L 40°C 30min 50% 70C
MnSO, 100U 101 7.9mg/ml, 37°C ~ 30min
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2.2.3 K. 25C pH10.5 TBA TBA
NAD o2 —
K. I 25C pHI0.5
NAD' K, 80
144.4umol/. Thio-NAD" K, TBA
125 . 4pmol/L
1 K 3a-HSD
Table 1  Kinetic constants for fusion 3a-HSD with various substrates
K,/ pmol/L
TBA
Substrates Fusion Natural Recombinant
protein enzyme ° enzyme s
Mobus ’
Androsterone 37.1 24.4 31.1 30-HSD
a-
Cholic acid 17.4 30.1 18.4
Deoxycholic acid 4.2 4.2 Thio-NAD* Thio-NADH
Lithocholic acid 51.1
Cholic acid methyl ester 20.7 (305—132:01?3;@ ) > 3a-ketosteroid
Taurodeoxycholic acid 5.2 A \/ \
Glycocholic acid 7.3 NAD* NADH
Taurocholic acid 19.1
2 TBA e
Chenodeoxycholic acid 14.1 Fig.2  The principle of the TBA enzymatic cycling method
Glycochenodeoxycholic acid 26.7 pET 15b 3a-
Taurochenodeoxycholic acid 22.3 HSD IPTG
pET15b
2.2.4 6 His “ " His-tag
Fe'* Fe'* Zn’* Ni** Ni** -Sepharose
EDTA
N  His-tag
N His-tag
2.2.5 N N
His-tag Bruker ESQUIRE-LC/MS - His-tag
3a-HSD 3o-
1
26.5kD
NAD®  Thio-NAD"”
3 pH 10.5 9.4
QIO 25°C ~35C 1 '7 Km
Kﬂl 1
H
2 3q . Kp
Maser ° K.,
TBA TBA
pH
pH9.0
pmol/L. 37°C 40°C
70 3a-HSD - 2+

— 3 2 rz
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Overexpression Purification and Characterization of 3a-Hydroxysteriod
Dehydrogenase in Escherichia coli

ZHANG Guo-Hua' CONG Ai-Ri’ XU Guo-Bing'~  XIA Tie-An'
! Department of Clinical Laboratory Medicine  Peking University First Hospital —Beijing 100034 China

% Shandong Weihai Wendeng Central Hospital ~Weihai 264400 China

Abstract To clone and overexpress the 3a-hydroxysteroid dehydrogenase 3a-HSD in E. coli and to study its character-
ization the 3a-hydroxysteroid dehydrogenase gene was amplified by PCR from the genomic DNA of Comamonas testostero-
ni which was isolated from pond mud. The 3a-HSD prokaryotic expression system was constructed with plasmid pET15b
as the vector. The fusion protein with enzyme activity was overexpressed in the host bacteria of E. coli BIL.21 DE3
pLysS after IPTG induction. The fusion protein with an N-terminal His-tag sequence was purified in one step using metal
chelate affinity chromatography to homogeneity on a Ni** -Sepharose column. The overall yield of the fusion protein was
64% and the relative activity was 194.7U/mg. After thrombin cleavage of the His-tag the molecular weight of the
recombinant protein was 26.5kD according to the mass spectrum which was identical to that predicted from the genomic
sequence. With androsterone as the substrate and NAD™ and thio-NAD" as the cofactor the optimum pH for the enzy-
matic reaction at 25°C was 10.5 and 9.4 respectively. The rate of the enzymatic reaction was more quickly at 37°C than
at 25°C and Qg »s¢¢ .35¢c was 1.7. The fusion 3a-HSD could efficiently catalyze 3a-hydroxyl dehydrogenation of andros-
terone and bile acids series with K,, values in the range of 4.2 ~ 51.1umol/L. The enzyme activity didn’ t need the par-
ticipation of metal ions but was inhibited by Fe’* Fe’* and Zn°* . And EDTA did not affect its activity. The obtain-
ment of fusion 3a-HSD with high purity and activity and the investigation on its characterization laid a necessary founda-
tion for the construction of a enzymatic cycling method to determine the human serum total bile acids.

Key words Comamonas testosteroni 3a-Hydroxysteroid dehydrogenase Gene expression Enzyme properties Bile acids
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