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Abstract: Objective To clone Gynostemma pentaphyllum squalene synthase gene (GpSS1) and analyze its sequence and expression
pattern as well as its regulation in response to MeJA. Methods Primers were designed based on the sequence of GpSS (GenBank
accession numbers: FJ906799) and GpSS1 was cloned by using RT-PCR method. Physicochemical properties and transmembrane
regions of the deduced GpSS1 protein were predicted via Protparam and Tmpred programs, respectively. Conserved domains involved
in catalytic activity of SS enzyme were identified using MotifScan and multiple sequence alignment was achieved using the BioEdit
software. Expression pattern of GpSS1 and its regulation by MeJA were analyzed by quantitative real-time RT-PCR. Results GpSS1
contains an open reading frame of 1 254 bp encoding a putative protein of 417 amino acids. The protein has an aspartate-rich motif and
an endoplasmic reticulum membrane anchoring region in addition to three conserved domains involved in catalytic activity of SS
enzyme. The expression level of GpSS1 in young leaves was the highest, followed by that in old leaves, and the lowest was in rhizomes.
The expression of GpSS1 was significantly upregulated in G. pentaphyllum leaves sprayed with different concentration of MeJA. The
greatest upregulation of GpSS1 occurred in G. pentaphyllum leaves treated with 50 umol/L MeJA. In both young and old leaves, the
transcription of GpSS1 gradually increased and then decreased to varying degrees at 6—96 h after MeJA treatment. However, the

expression level of GpSS1 was always higher in young leaves than that in old leaves. Conclusion The cloning of GpSS1 and
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analysis on the expression regulated by MeJA will be helpful for further elucidating the function of GpSS1 and its mechanism regulated

by MeJA, as well as for improving the quality and content of gypenosides.
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production of GpSS1 (B)
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Amino acids in gray are different sequences sites with GpSS (GenBank accession numbers: F1906799) protein. The stop codon is denoted by an asterisk.

The negative values on vertical axis indicate hydrophilicity and the positive values indicate hydrophobicity. The more negative value is, the higher the

hydrophilicity of the amino acids is. The values between +0.5 and —0.5 mainly denote amphoteric amino acids

2 RBRIE GpSS1 EEMIFFIAHT (A) K GpSS1 EAHIFKMELHT (B)
Fig.2 Sequence analysis of GpSS1 (A) and hydropathy plot of predicted protein (B) of G pentaphyllum
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3 ZRREE GpSS1 EREEEMEEI TN
Fig. 3 Prediction on transmembrane domains in GpSS1

protein of G. pentaphyllum
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chinense DC. SS & 1 (ACX42426.1) L A 77
Arabidopsis thaliana L. SS #1 (BAA06103.1)
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Aspartate rich motif
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GpSS HTDEE I—‘ILIEI‘HRHIINRDWHFSCGTFu‘meDEFHHVSTRFLELEEGYQEHIB}L]‘D FMGAGHMAKEF ICKEVE)

TN DTS TS TEVEY P I AFHEH I YDIDWHE SCGTKEYKVLMDEFHHV STAFLE

BcSS SVKVPILYSFHRHIYH

fEEhI EDI I“RMGAGMAKF ICKEVE

GuSS1  ilakeGa TDVEWPILInnmﬂIInr-"rquscaTKEYLwImEFHHVSTAFLEmwae;ﬂnIEEImipMGAmxrIOEEVE
ﬁ’WHFSCGT[’.EY RLMDEFHHVSIAFLELEKGYQEAIED I TERMGAGMAKF ICKEVE
i1 DS FHHVSIAFLELEKGYQEATIESI T

AtSS ) DWHRSCGTEE Y KA

Gpssl
ISl 1 ZDYDE Y CHYVAGLVGLGLSKLFHASGSEDLA
|l T I DD ¥ DE Y CHYVAGLVGLGLSKLFHASGQED
[l T iDD Y DE Y CHY VAGLVGLGLSKLFHASGIIED
BcSS :
AtSS

{LEDLEYEENSVEAVICLNDMVTNALIHVE ZCTASYMSI

IGAGMAKF ICSEVE,

S ISNSMGLFLOKTNIIRDYLEDINEIPK sRMFWEPRQIWSK
SISNSMGLFLOKTNIIRDYLEDINEIPK sRMEFWPRQOIWSEY

RD#SIFRFCAIPQIMAIGTLALCYNNIEVFRGVVEMRRGLTHEIR

LEDLKYEENSVKAV;ICLNDMVTHALTHVEDCLyY 'i'ldSI"lLED !S IFRFCATIPQIMATGTLARCYNNIEVFRGVVEMRRGLTRIE]
EDLKYEENSEKAVQCLNDMVTHALPHVEDCLEYMS MLRD PRI FRFCAT POIMATGTLALC YHNN IQVEFRGVVEMRRGL TN

:LEDL[(YEENSVK_I\.VQCLI-IDMVTNAD_HHED CLEYMSE

RDYSIFRFCAIPQIMAIGTLALCYNNIEVFRGVVEMRRGLTIRIN]
RDFNFRECAIPQIMAIGTLELCHNNIQVFREGVVEMRRGLTIRIE

:LEDLKYEEN_%‘KAVQCLNDM‘JTNAL I HHED CLEYMS &
[KLEDLKYEENSKS B 1

SLRDPSIFRFCAIPQIMATIGTLALCYNNEOVFRGVVIIRRGL TP

Putative ER anchoring motif

YLD PMATETL SRLE.‘\IQKTC]:‘:S = LHKP.KI RIS 397

IDRTKTMADVYGAFFDF SGMLKAKVIED PNATETLSRLERA IQKTC 010 SGL.Ti8 WV RE 397
VIDRTNTMEDVYCRFFDFSCMLKEKVDIND PHATKTLSRLEA TOKRC Y S GH 398
AKVIDRTETMADVYGAFFDFSCMLESE TVD"iNDENATKTLSHLEAIQHTC:ﬂsF FEKRKESY INRNE 397
9TKS] VImLA 398

/ 398

GpSS1 Iﬁu- FNSEFNGIT PANQSH| 417
GpSS IR NI AP PANQSM| 417
PgSS ILATIRAYLSENBZ A RE B
GuSS1 Vel TN AODN -~~~ 413
BcSS ENAESS ST SNNA--~| 415
A1SS o 410

PRAFIXH BAE AR, B SS B AL TR TEA S 3 AN

SFXC(AL By O) REZERE SX . C i N 5 4 52 X

Conserved regions are boxed, including the three conserved regions (A, B, C) involved in catalytic activity of SS, the aspartate rich motif; the putative ER anchoring motif

4 SSEFFEBRFTIZE L

Fig. 4 Multiple alignments of amino acid in sequence squalene synthase

2.3 GpSS1 EREMFRIXIRA

XMW ES . Zr KR ZE T GpSST 2
DAL 38 7K~ IR A 0 45 R AR W, GpSST 7R %) A 1K
RIEKF I, M T RIEK PR, 1Ei
WEP R E R (K 5. X5 A% SS EKTE
NSEFRa T P R R A — g,

2.4 MeJA AIBXT GpSS1 EEFRiZRIF N
YT GpSS1 AEM AR i AE LR ZE iR
IAC S TAER], AFARIREE MeJA Wi
WHERRS GpSS1 LEL WM Fr T (HRIA T I .
GEREH], 3 FORNFIR L MeJA AbBEZ I
M )5, S0 HRAH EL GpSS1 HE DK AE Zh A - 44 A
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o GpSS1 IFACT IABAR MelA HIHk AL BK T HF
3 o SRMTE, MeJA APEKFES 50 pmol/L I GpSS1
21 8 LRk AKF LR BOR, M 100 AT 25 pmol/L
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Fig. 5 Tissue-specific expression pattern of GpSS1 gene
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