- 6840 * FER 202F 115 $53% B20 8 Chinese Traditional and Herbal Drugs 2022 November Vol. 53 No. 21

. HAE R -
HESREAT (PhSQSY) SKEME. Tt ST R E B HEWIE

E OFL X OFW OBRES AT R4 ZNFE, K FLY
1. R REFESGEAEZGOHP L F.0, L 200444

2. BEERRYFA YN AHEYY B E, LiE 200433

3. TR EX BERE B ARBEHOAFIE, TR fipE 850000

4. PEBURMCERE FHRSRE MBS R PG, FER AR 860000

o E: BW M EEE Prerocephalus hookeri ¥ 12485 5 =ik & R INEH G (squalene synthase, SQS) F-f
ARIAEANN . 73k DIE g REEFMEY) L By BN R, BT s R HEUR e e e PRSOS2 I, FHFH TR
YME BT R AR R LSRG 5K PhSQS2 W 4HHLE A1 i, FIFI SRS 58 % & PCR 44 PhSQS2 1EA A% B H
IR IEIFAE; MR RIE B LRI IE D % 5E PhSQS2 ThAE. LR PhSQS2 FETFMURIEEHE (open reading frame,
ORF) XihAK 1242 bp 4l 414 N R, HEAMX D THEN 47 400, HIREH LN 6.57, M TFHE/KMEN-0.075, A
TFEHEH. PhSQS2 X EEMIEM ML MA M h: HLNAEGR R, R hERE, HhREZEER TR
. PRAMERIR SII6IE B PhSQS2 fEALIE JE L A EERAE R & ) . 4538 PhSQS2 M) HE % e AMEHT 3 1 B i R R AE W& R
AR, R =i B B SRR YR R R AR T AT RS AL

4R M EEE, BEEE, BEAEF (PhSQS2) ; EWs B, ik, EE IR

FESES: R286.12 YRR : A XEMRS: 0253 -2670(2022)21 - 6840 - 08

DOI: 10.7501/j.iss1.0253-2670.2022.21.022

Cloning, expression pattern and functional analysis of squalene synthase
(PhSQS2) in Pterocephali Herba

WANG Yun!, WU Yu?, JIANG Qing-feng?, HE Yan®*, LAN Xiao-zhong*, ZHANG Lei'2

1. Biomedical Innovation R&D Center, School of Medicine, Shanghai University, Shanghai 200444, China

2. Department of Pharmaceutical Botany, School of Pharmacy, Second Military Medical University, Shanghai 200433, China

3. Pharmacy Department, Medical Security Center, General Hospital of Tibet Military Region, Lhasa 850000, China

4. Animal Husbandry College and TAAHC-SWU Medicinal Plant R&D Centre, Tibet Agricultural and Animal Husbandry
University, Nyingchi 860000, China

Abstract: Objective To explore the squalene synthase (SQS) from the transcriptome of Pterocephalus hookeri and investigate its
mechanism of action. Methods Taking P. hookeri as research object , the PhSQS2 gene was cloned and bioinformatically analyzed
based on preliminary transcriptome data; The subcellular localization of PhSQS2 was observed by transient transformation
experiments in tobacco, and the expression characteristics of PhSQS2 in different organs were analyzed by real-time fluorescence
quantitative PCR; Finally, the prokaryotic expression vector was constructed to identify the function of PhSQS2 by enzymatic
reaction in vitro. Results The PhSQS2 gene was screened with the length of open reading frames 1242 bp, encoding proteins 414
amino acids. Bioinformatics analysis showed that it was an unstable hydrophobic protein with a relative molecular weight of 47 400,
a theoretical PI of 6.57 and an average hydrophobicity of —0.075. PhSQS2 was mainly localized in nucleus and cytoplasm; Its

tissue distribution was specific, and it was expressed in both roots and leaves, and the expression in leaves were significantly higher
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than those in roots. In vitro enzymatic reactions proved that as a squalene synthase, PhSQS2 catalysed the production of squalene

from farnesyl pyrophosphate. Conclusion The functional identification of PhSQS2 provides a theoretical basis for the further

analysis of the terpenoid biosynthesis pathway and the improvement of triterpenoid saponins from P. hookeri, as well as for in-depth

research on the screening and cultivation of high-quality germplasm resources.

Key words: Pterocephalus hookeri (C.B.Clarke) Hoeck; Pterocephali Herba; squalene synthase (PhSQS2); bioinformatics analysis;

expression pattern; gene function
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Fig.3 Multiple sequences alignment of SQS proteins from different species
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Fig. 5 Expression pattern of PhSQS?2 in different tissues
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Fig. 6 Subcellular localization of PhSQS2 in epidermal cells of tobacco leaves
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