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bioconversion, lovastatin is firstly hydroxylated by a hydroxylase. To obtain the critical hydroxylase, a novel hydroxylase
gene was isolated from Amycolatopsis sp. CGMCC1149 by Degenerate PCR and Self-Formed Adaptor PCR and expressed

in Escherichia coli. BLAST sequence analysis revealed that the gene belonged to cytochrome P450 gene superfamily and

could encode a 403-amino-acid protein with a molecular weight of 44.8 kDa. The secondary structure prediction result

showed that this protein contained many typical functional regions of P450, such as oxygen binding site, ion-pair region

and heme binding region. Meanwhile, a catalytic function verification system was constructed by NADH, ferredoxin and

ferredoxin reductase which could catalyze lovastatin hydroxylation into the target product. These would be helpful for

further studies in large-scale production of wuxistatin.
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F1 AXFTABSY
Table 1 Primers used in this study

Primer
name

DP-F TGGTGATCTGCGAACTGCTC

Primer sequence (5'-3")

DP-R  GGTGTCSGGGTTCTCGAA

AACTTCCAGGCCGACTCCGCCCAGCTCA
TG

3SP2 CACGAAGACCTCACCATCGAGGAGCT

ATCTTCTTCCGCTACGNNNNNNNNGACC
TG

5SP1 GCCAGCAGCGAGATGATGACGGTCGACC

3SP1

3SP3

5SP2 ACGGACAGGTAGCGAAGCATTTCTTCCA

ATGGTGAGGTCTTCGNNNNNNNNNAGAT
CG

P-F GACGAATTCATGACCCAGACGGTTCC

5SP3

P-R TAGAAGCTTTTACCAGGTGACCGGCAG

Note: the single underlined sequences indicate restriction
enzyme site.
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Fig. 1 Schematic diagram of hydroxylase gene cloning.
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Fig. 2 Results of PCR. (A) Degenerate PCR. (B) 5'-flanking SEFA PCR. (C) 3'-flanking SEFA PCR. (D)
Amplification of the whole hydroxylase gene. M: A-Hind III digest DNA marker; 1: PCR product.

Pev B, #3141 SEFA PCR 1%, 451 F 1212 bp, Zwt—A% 403 MEILREDN, &

P s 3 FE F ), 2ad Wi%e SEFA PCR, FEE S S ok 4.7, LSS Tk 44.8 kDa.
A3 453 5" T2 4.1 kb([& 2B)F1 3| FL 2 2.3 kb Pz 3L K F % #E NCBI HiE4T Blast FLXT,

FEH B (K 20) % FRRRIR BTN IR KBS P450 FEDARRIER, Hrh 5 Ao
P, WRPEPrHELE R —X 514 P-F 1 P-R, ke Amycolatopsis azurea [ P450Um-1
PCR #1475 345 1.2 kb B9 BL(&] 2D), MIFF4%5  (GenBank Accession No. AB208694)!'! ) fix &
WRUZ BN — D2 B P B2 E , 1% (91%)o K5 i% I IR 4 i A 22 R R e 51 32 58 4 i €2
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Fig. 3 Secondary structure of hydroxylase.

http://journals.im.ac.cn/cjben

beta 4-2



BEW SARRRUHEENEER SR TEANNA

bp bp
Hind Il
f1 origin
kan
pEtac-p450lov 6 557
6 821 bp 4361
2322
2 000
1 000

4 E4HFRKL pEtac-p450lov BYHE R I8 IF

Fig. 4 Construction and analysis of recombinant plasmid pEtac-p450lov. (A) Recombinant plasmid pEtac-p450lov.
(B) Analysis of pEtac-p450lov by restriction enzyme digestion and PCR. M1: A-Hind IIT digest DNA marker; M2:
DL2000 DNA marker; 1: plasmid pEtac-p450lov was digested with ECOR I; 2: plasmid pEtac-p450lov was digested
with EcoR I and Hind III; 3: p450lov gene was PCR amplified using pEtac-p450lov as the template.

1 2 3 4 5 M

6 7 8 9 kDa

Ly " — 972
: 1 — 66.4
T ———
— 290
bovg = =
b .- . e — 20.1
Y - e .

B 5 #ELEGE SDS-PAGE il
Fig. 5 SDS-PAGE analysis of hydroxylase. 1: lysate supernatant of E. coli DH5a (pEtac); 2—5: lysate supernatant of
E. coli DH5a (pEtac-p450lov) cultured at 20 ‘C, 25 C, 30 ‘C, 37 C; 6-9: lysate precipitant of E. coli DH5a

(pEtac-p450lov) cultured at 20 ‘C, 25 °C, 30 C, 37 °C; M: protein marker.

i, EBHEE 4] P450Lov IEAIT Sk, LIVENE TMXTAEZH E. coli DHSo (pEtac) 2 iIAk R b 15 I JG

WA AAE, HFRE TR 2.17 nmol/g.
2.3 BREABERRIMEWL

FIH 1.2.4 TR RS, XREA0BRIET T
ALINBETRIE , 45 SRR BHEEZH P450Lov AT LIERIZ A
GBS AT T FIEAE R 3 H IR AT T (8] 7B),

3-FRH R AABTTIEBL(E 7A). 1 FIRZERUIESE,
7E Amycolatopsis sp. CGMCC1149 H Ak ey T
FIEAL R N i P4SOLov fitfbse . At A%
TR P ASEBIS AR AT T iR NI, SO —2
SEHICEH T RSN T T T 56t
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Ao ReRY . PR AR e R 2 R S AL B (C) Adding of 3-hydroxymethyl lovastatin standard.
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