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Cloning and Prokaryotic Expression of Squalene Epoxidase

Gene from Panax vietnamensis var. fuscidiscus

WANG Bao-jie, ZHU Ling-ying, ZHOU Qing-qing, ZHANG Shuai, MA Xiao-hui®, XU Fu-rong”
(College of Pharmaceutical Science, Yunnan University of Chinese Medicine, Kunming 650500, China)

[ Abstract | Objective: To clone the squalene epoxidase genes of Panax vietnamensis var. fuscidiscus
(PyfSE) , and perform bioinformatics analysis and prokaryotic expression. Method: Total RNA was extracted from
root of P. vietnamensis var. fuscidiscus by trizol method, and reverse-transcribed into first stand of ¢cDNA. Specific
primers for PyfSE cloning were designed according to the transcriptome data of P. wvietnamensis var. fuscidiscus,
and the ¢cDNA sequence of PyfSE gene was isolated. Bioinformatics of PyfSE was analyzed by relevant software.
The prokaryotic expression vector pMal-c2X-PyfSE was built to express recombinant protein in Escherichia coli
cells. Result; The PyfSE gene contained a 1 887 bp open reading frame, encoding a predicted protein of 628
amino acids. The calculated molecular weight was 68.8 kDa, the theoretical isoelectric point was 9.28, the
aliphatic index was 95. 18, the grand average of hydropathicity was —0. 060, and the instability index was 40. 36.
The protein was unstable. Bioinformatics analysis showed that PvfSE had two transmembrane domains and no signal

peptide. PviSE was most likely to be located in chloroplast or cytoplasmic membrane. Pvf{SE was a mixed protein
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with FAD/NAD (P) binding domain and squalene epoxidase domain. Sequence alignment and phylogenetic
analysis demonstrated that PviSE had a relatively close relationship with CpSE1, CpSE3, OsSEl and OsSE2,
which was involved in the biosynthesis of triterpene saponins in Cucurbita pepo and Ononis spinosa. In addition,
PvISE protein was expressed in E. coli. Conclusion: In this study, PuyfSE gene was cloned and expressed in BL21
(DE3), which lays a foundation for the further study on the gene functions of PvfSE and the biosynthetic pathway

of triterpenoid saponins in P. wvietnamensis var. fuscidiscus.
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Transl1-T1 Phage Resistant Chemically Competent
Cell, Trans 5a Chemically Competent Cell, BL21
( DE3 ) Chemically Competent Cell, pEASY-Blunt
Simple Cloning Kit(Jb st & & E W HE AR AR A F,
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M30816 ) ; Trizol ( Invitrogen 2y &, fit 5 162701 ) ;
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Table 1 Primers sequence

ECONC Ry R SIPFH(5'-3")

H A SE-F ATGTTGTTGGGATTGGGCGTAAGAT
SE-R TCAGAATTTGATGTCATCTGCAGGA
A PVISE-F  CGGGATCCAAGGATGGACGGCGAGTTC

PvfSE-R ACGCGTCGACGAATTTGATGTCATCTGCAG
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Table 2 Functional domain of PvfSE predicted by InterPro

Description X 35k

Accession

IPR008949 Isoprenoid synthase domain superfamily 27 ~367

TPR033904 Trans-Isoprenyl Diphosphate Synthases,head- 38 ~320

to-head

IPRO13698 Squalene epoxidase 310 ~582

MODEL Hi{ll PviSE 3 FH i) =451 (K 4) , xRl
LA 6con. 1. A 8 1 9 MM, T 8 S 2 A8 20 ) A 2
MR % 2 5 [ N 157 ~ 605 i, Wi & Jy 51 — B 1k
N 4T.76% ,

El 4 PfSEEBFRBEEAR=RKEMHN
Fig.4 Deduced three-dimensional structure of PvfSE
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Xteh R woR  BF =& PvISE I H 5k Al 25 BHili 4%
Camellia oleifera W i SE ( AGH32908. 1) #H 12l 1 %
1,4 84% . K DNAMAN ¥4 PviSE 2 KR 751 5
F=trhEHE MW 3 48 M A B (PYISQETL,
PviSQE2 FI PviSQE3 ) % % 12 J 41 i 47 L %, & B
PvfSE 5 PviSQE1 #H L )& & &, N 69.11% . ¥
PvfSE 2 H 5 AN £ (PgSE1, BAD15330. 1 f11 PgSE2,
ACJ24907.2 ), 75 #  ( CpSEL, AXK50227.1 #i
CpSE2, AXKS50228. 1) [ % I ¥ % i & 2k 1R 7 91 3k
FrZ P A et , 45 R 3R W] PyISE 5 N 2 /174 # 1
RPN E B RA B PR E, B A NAD(P) 254
XHEY A S X (K S) .
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BAD15339.1 Panax ginseng
ACJ24907.2 Panax ginseng

AXK50227.1 Cucurbita pepo
AXK50228.1 Cucurbita pepo
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AXK50228.1 Cucurbita pepo
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AXK50228.1 Cucurbita pepo
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AXK50227.1 Cucurbita pepo
AXK30228.1 Cucurbita pspo

PyfSE

BAD15220.1 Panax ginseng
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BADI15330.1 Panax ginseng
ACJ24907.2 Panax ginseng
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PyfSE EEVRQMFFP
BAD15330.1 Panax ginseng HECARQMEEP
ACJ24907.2 Panax ginseng EGVRQMEFP

AXK50227.1 Cucurbita pepo
AXK50228.1 Cucurbita pepo
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Fig.5 Multiple alignment of deduced PvfSE proteins from other plants
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AUD09558.1 SE1 Ononis spinosa

AUD09559.1 SE2 Ononis spinosa
AXK50229.1 SE3 Cucurbita pepo
AXKS50227.1 SE1 Cucurbita pepo

AIK23028.1 SQE1 Panax vietnamensis var. fuscidiscus
PvfSE

100 (—AIK23029.1 SQE2 Panax vietnamensis var.fuscidiscus
4[ ACJ24907.2 SE2 Panax ginseng
100 AIK23030.1 SQE3 Panax vietnamensis var fuscidiscus
—100{ BADI15330.1 SE1 Panax ginseng

AEM36345.1 SE1 Arabidopsis thaliana

AXK50228.1 SE2 Cucurbita pepo
NP568033.1 SE3 Arabidopsis thaliana
100 NP179868.1 SE2 Arabidopsis thaliana

e
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El6 ZRAEBEONRGHLN

Fig.6 Phylogenetic tree of PvfSE proteins
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E7 =+ PviSE EHMEKKIE

Fig.7 Prokaryotic expression of PvfSE
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