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Cloning and expression analysis of squalene synthase gene in Hedera helix
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Abstract: Objective To obtain a full-length cDNA of squalene synthase gene from Hedera helix (HhSS) by cloning technique, and
to carry out bioinformatics analysis and expression analysis. Methods Primers were designed based on H. helix transcriptome data,
and HhSS was cloned by using RACE technologies. DNAMAN, PROTPARAM, TMHMM, PSORT, ScanProsite, SOPMA, and
SWISS-MODEL were used for analysis of sequence and physical and chemical properties and domain of encoded protein. The relative
expression of HhSS was detected by qRT-PCR. Results The cDNA sequence of HhSS (GenBank accession number: KX056078) was
1 889 bp which obtained by RACE cloning. It contained an ORF from 248 bp to 1 477 bp and a 5’UTR with 247 bp and a 3°’UTR with
412 bp. It encoded a 409-amino-acid protein with a molecular weight of 46 800and an isoelectric point (pl) of 5.68. The HhSS protein
had the characteristic domain and transmembrane region of plant SS protein and closer relationship with Eleutherococcus senticosus,
Panax ginseng et al. The qRT-PCR results indicated that it had positive correlation between relative expressing level of HhSS gene and
contents of saponins in H. helix leaves. Conclusion The cloning and expression analysis results of HhSS provide a theoretical and
technical basis for elucidating the role of HhSS in saponins biosynthetic pathway and metabolic regulation.
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VEH B M s RNA i | RNAprep Pure Kit
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JE M RNase-free DNase 1 JH/L 35K 21 DNA. i#
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RACE 5°/3° 187 & (Clontech), H#E i A #4E

& B e W, 3 | 5-RACE-Ready cDNA Al
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53 HTiE T Bio-Rad CFX 96 Real-time PCR (Bio-Rad)
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Fig.1 Amplification of HhSS S’RACE, 3’ RACE, and cDNA
fragment of H. helix



+ 2130 - L&A

Chinese Traditional and Herbal Drugs

F49% F oW 201845 A

(Mgt 701 X0N CaniH3300Ns380607S27, 15 409 >
SRR, X FRUE 46 800, FRBEH S (PD A
5.68; ZE M IEHIRSEE (Arg+Lys) M 41, bk
i (Asp+Glw K 51; ZEARIARE ZECH 49.30,

N ZRECN 99.17, SE/K M RECH 0.017. SOPMA
TSR EIRZE ARG EA 277 A o BE
(67.73%),37 MEHFE(9.05%), 33 N BHTE(8.07%),

it

62 NG (15.16%), —ZEEH I 2,
1||||||||||i|||||m"'m“w

FlHA A

A= LT

50 10 50
Wth-o RHE 41 (-

20

0

Sg-p-Ir &

250 300

S O-TRE

blue-alpha helix red-extended strand green-beta turn  purple-random coil

& 2

JEE LS HhSS EH ZRLEMTUN

Fig.2 Secondary structure prediction map of HhSS protein of H. helix
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Fig. 3 Analysis of multiple sequence alignment of HhSS and other plant SS proteins
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Fig. 4 3D structure prediction map of HhSS protein
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Fig. 5 Phylogenic tree based on SS proteins of H. helix and
other 14 plant species
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Fig. 6 Analysis of relative expression of HhSS gene and

saponins contents in H. helix leaves
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