Y TR ¥ Chin J Biotech 2009, December 25; 25(12): 2014-2021
journals.im.ac.cn Chinese Journal of Biotechnology ISSN 1000-3061
cjpb@im.ac.cn © 2009 Institute of Microbiology, CAS & CSM, All rights reserved

Mycobacterium sp. NwIB-01 3- 9a-

AT, HE, IR, RERZ

, 200237

: 3-8 BF-90- 72 AL B (KSH) R M A M KR 12 F o) X4kBh, EEHRADHETH EZMEL. AREBRETMNL
P B AT IF it 69 5 AT A Mycobacterium sp. NwIB-01 % 5 X B4k, #) 8 4-F 43k H Rhodococcus erythropolis SQ1 4k
By ksh A7) 5 €4 3L B L0 5 69 5 BAT B 5 5] 8035 B BEAT so st A7, ARAE )R 2L B 14031 ) 51 5| 4 3K 4331 % ksh 571,
Wit f GARF Y 3 b 2K ksh(# % H M.S.—ksh), %k B 5BEIE 4 AT @ M. smegmatis mc>155 44 ksh 5] &4 4 85%.
M) 3 pET32-ksh £ X # 4K, #4L XK AT H BL21(DE3), k135X EHEILTF H AR, £ IPTG KR % F, SDS- PAGE %3k
S, BHIEAEZATEMEARL, RAFERRETAON 30%A L, A NI Ff BArARshib, shE K 90%A £, AHF
RAFRAAR TARDRAT T AL F GARBMELT A,

: S ARAFH NwiB-01, 3-8 B-Oo-& LB, $IKMEM, FREZX, B4

Cloning, heterologous expression and purification of a
3-ketosteroid-9a-hydroxylase (KSH) from
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Abstract: 3-ketosteroid-9a-hydroxylase (KSH), a key enzyme in the microbial steroid degradation, is highly valuable for the
production of some steroid drugs. Degenerate primers were designed by comparing the ksh from Rhodococcus erythropolis SQ1 and
its homologous sequences in the reported genome of Mycobacteria. Subsequently, a gene fragment of KSH was cloned from
Mycobacterium sp. NwIB-01, a sterol-transforming bacterium isolated from soil in our lab. According to the conservative sequence,
the full-length 1188 bp gene encoding ksh (designated as M.S.-ksh) was obtained by chromosome walking, which showed 85%
identity with the ksh of M. smegmatis mc®155. The heterologous expression of KSH was achieved in Escherichia coli BL21(DE3)
using the pET-32a-c(+) vector system. The expressed KSH protein was mostly in soluble form after IPTG induction at 30°C and
accounted for more than 30% of total bacterial proteins according to SDS-PAGE electrophoresis. The molecular mass of KSH was

about 45 kD, which was exactly the size predicted. After Ni*" affinity chromatography, the purity of the target protein was more than
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90%. Our work will definitely contribute to the industrial production of some steroid drugs by developing KSH genetically

engineered bacteria.
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Fig. 1 Comparison of four reported ksh genes from different resources.
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Fig. 3  Phytogenetic tree of KSH registered in GenBank BL21(DE3), 3- -9a-
through the clustal alignment method.
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Fig. 4 Identification of a Rieske [2Fe-2S] domain and a non-haem Fe(II) domain in the KSH by alignment with known class 1A
terminal oxygenases. KSH: KSH in Mycobacterium sp. NwIB-01; M.s.9a-hydroxylase: terminal oxygenase of 3-ketosteroid
9a-hydroxylase in M. smegmatis mc”155; Rv 3526: putative terminal oxygenase of 3-ketosteroid 9a-hydroxylase in M. tuberculosis
H37Rv; R.e.KshA: terminal oxygenase of 3-ketosteroid 9a-hydroxylase in R. erythropolis SQ1; R.r.KshA: terminal oxygenase of
3-ketosteroid 9a-hydroxylase in R. rhodochrous DSM (43269).
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Fig. 5 Agarose gel electrophoresis analysis of full-length ksh
gene. 1-3: Full-length gene; M: DNA marker DL15000.
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Fig. 6 Agarose gel electrophoresis analysis of pET32-ksh
positive clone treated with restriction endonulease (A) and PCR
identification (B). (A) 1: pET32-ksh; 2: pET32-ksh digested by
Hind ; 3: pET32-ksh digested by Hind III and Nco I; M: DNA

marker DL15000. (B) 1-3: PCR product; M: DNA marker
DL15000.
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Fig. 7 SDS-PAGE analysis of recombinant protein. 1:
BL21/pET32-ksh before induction; 2: cells after induction 4 h; 3:
supernatant fraction after induction 4 h; 4: cells after induction
6 h; 5: supernatant fraction after induction 6 h; M: protein marker.

1

-—

kD
66 — W—

43 —4||Ii| ' 79

51 -

20_' :
A - -

8 EHEH LAY SDS-PAGE £ #f

Fig. 8 SDS-PAGE analysis of purity of recombinant protein. 1:
total insoluble protein; 2: purified protein; M: protein marker.
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