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Figure 1. (A) Electrophoresis of PCR product for SQS1 gene. 1- Coding region of SQSL gene. M-1000 bp ladder (B) -
Electrophoresis reaction for enzyme digestion of the pTZ57R/T plasmid containing SQSL gene with BamHI and Xbal. 1-PCR
for SQSL1 gene. 2- Double digestion with BamHI and Xbal enzyme. 3- pTZ57R/T plasmid. M-1000 bp ladder
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concerved sequence of the protein: Y ChyVAGLVGlgLskL sequence (pink) and MGIfIQktNIiRDY leDine pksRmFwP

sequence (yellow).

ff) & rolB o3 Jlsl 5 sdelowsa glaais, 05y abu,l 5

el Lrals

03 Ol iy S bl oS RT = PCR s, b g 4l
LS edalie nl.:f}:.wr\_b'\): Qj QL::J L)—LJ:—QSJJ‘}W 4..:%)).5

Oloop b obS ilises (slaplil 3 SQSL 05 Ol (g2
Slaain; sseb 5 Ol el GlaalS S =il 5l ax
T-axboosys 5 mpe sl adoy ls b Gl s
T-DNA 4>U ;5 352 50 TOIB 03 585 3l laaty; p 35 « DNA
05 solantl sl ST L (yge iy DNA G s eslizl
skasolis &8 (0 ISK8) sls 0L 1, (65L i VAL asks ar0lB



https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.1.4.6
https://gebsj.ir/article-1-160-en.html

[ Downloaded from gebs.ir on 2026-06-01 ]

[ DOR: 20.1001.1.25885073.1396.6.1.4.6 ]

LS 5 )l e

D5 Ol (w9 9 (S gdilgn adllan (8 Jlwdiluoss

@b i Ve Sl M (e J28) 35555
Figure 5. Electrophoresis of PCR product for rolB gene. 1-2 Amplification of 780 bp region in hairy roots. 3-Plasmid of
Agrobacterium rhizogenes (positive control). M- 100 bp ladder

25

(ot ol

10

Crpe ad aly () (s phat
elul.
g;“SRT_PCRJ:’J)L"—d'."’“éuf‘-’”‘)-’ggs'ldjdlfw)j—\ )b}_g_"
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Abstract

Licorice (Glycyrrhiza glabra L.) is one of the most important medicinal plants and contains bioactive
compounds such as triterpene saponins (glycyrrhizin) and phytosterols. Squalene synthase (EC 2.5.1.21)
is a membrane- bound enzyme that converts two farnesyl diphosphate molecules into squalene, a key
precursor for sterol and triterpene biosynthesis. In this study, the coding sequence of squalene synthase 1
in Iranian native licorice was cloned in pTZ57R/T and the characterization of its polypeptide was
predicted by using bioinformatic tools. The cDNA of GgSQSL is 1242bp and encodes a 413 amino acid
polypeptide. Bioinformatic analysis revealed that the deduced GgSQSL polypeptide had high similarity
with squalene synthasel of members of the glycyrrhiza genus. Subcellular analysis showed that the
activity of this polypeptide is in the endoplasmic reticulum. The molecular weight of this polypeptide is
47.3 kDa with a pl value of 8.18. Two transmembrane domains and two protected regions were detected
in the amino acid sequence. The three-dimensional protein structure was predicted using I-TASSER
software. In the predicted structure, transmembrane helixes, hydrophobic amino acids, the conserved
sequence and amino acids on the protein surface were identified using Chimera software. Studies of
Squalene synthasesl gene expression showed that the highest and lowest expression occur in the root and
green organs of the plant, respectively.

Keywords: Glycyrrhiza,Glycyrrhizin, Phytosterol, gRT-PCR, Terpenoid



https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.1.4.6
https://gebsj.ir/article-1-160-en.html
http://www.tcpdf.org

