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Cloning and Expression Analysis of Chalcone Synthase
Gene PgCHS1 in Panax ginseng

Zhang Bianling, Huang Xuemei, Liu Xinyi, Xie Biao, Huang Heqing, Zhang Ru*
(College of Chemistry and Chemical Engineering, Hunan Institute of Engineering, Xiangtan 411104, China)

Abstract To clone the chalcone synthase (CHS) gene and analyze the relationship of CHS expression
profiles and flavonoids content, anti-stress in Panax ginseng, total RNA from fresh 4-years roots of P. ginseng was
extracted and synthesized to cDNA. Primers were designed based on the CHS sequence of transcriptome of P. gin-
seng. The full open reading frame (ORF) of CHS gene was obtained by reverse transcription polymerase chain reac-
tion (RT-PCR) and PCR products were sequenced. The sequence was analyzed by bioinformatics. The expression
profiles of CHS gene were identified by qRT-PCR, and the content of the total flavonoids was assayed in the roots,
stems, leaves and hairy roots of P. ginseng. The CHS gene was cloned and designated as PgCHSI. The full ORF
of PgCHSI has 1 182 bp and encode 393 amino acids. The sequence analysis indicated that absolute conservation

of Cys'*, Phe?”, His*” and Asn™® occur in PgCHS1 sequence of the catalytic center. Moreover, PgCHSI protein
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exhibits strong conservation of residues shaping the geometry of the active site (Pro'**, Gly'®, Gly'®’, Leu®", Asp*”,
Gly*®, Pro’™, Gly*®, Gly’*, Gly**, Gly*™, Pro’” and Gly*"®). The PgCHS1 gene expression level remained the highest
in leaves, follow by stems, roots and hairy roots. Expression analysis of PgCHS! in elicitor treatments showed that
salicylic acid (SA) and methyl jasmonate (MeJA) obviously induced PgCHS! expression. Total flavonoids content
of P. ginseng also enhanced in response to SA and MeJA, which correlated with increased PgCHS! expression. In-

duction of PeCHSI by SA and MeJA suggested its involvement in production of flavonoids, providing protection

from environmental stresses.
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R B AL A E
1.3 RNAZEUScDNAEG R

Z HETRIzoliR 1) & Ui B 15, BUE S44F AR i A
SR, 25 AR AR T H0A MR ER P, IS B,
FE I EE R A . 40 mghIf BE (KR K B T 1.5 mLE
O, AT mL TRIzolAfIH140 pL B-5ids 4B, H
BVTTE, F I E 5~10 min; JIAN0.2 mLEA, HREE
15 s, S iRHFH 10~15 min; 4 °C. 12 000 xgZ5 215 min,
W B /KA T 1.5 mLE A, FEUTIE; 0.4 mL
3 mol/LES R4 (pH5.2)F10.6 mL5F %, B RIR IR
A], iR E 5~10 min(RNAJTIE). 4 °C. 12 000 xg
B0 10 min, £ _E3E; AT mL 75% 2. B2 H4R3%; 4 °C.
7 500 xg#5.05 min, 3+ B, EEZPE; KR T
10 min, JIA20 puL DEPC/K AR, —80 °CLRAT; B gk
16 M FL KA IRNA R 52 8 M . Lholigo(dT)ws A 514,
Z: HtiRevertAid™ First Strand cDNA Synthesis Kitiji FH
T 3 ilicDNA. KA BfIeDNA 20 °CIR A7,
#H.
14 ABCHSERREREMEEZEST

HR 4 AT AN 2 5% S 4L e 45 J200, % F Primer



2012

BRI -
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pmol/L). SA(200 umol/L). ABA(20 pmol/L).
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Fig.1 PCR products of CHS gene from cDNA
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181 GAGAAATCCATGATCAGAAAGCG TTACATGCATTTAACAGAAGALATTCTCALLGALAAT
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241 CCAAACCTATGCGCG TACGAGGCACCTTCCTTGGACGCACG TCALGACATGGTGGTTGTG
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301 GAGGTGCCCCGGCTCOEAAMGGAMGC TCCCTCCARAGCCATCALAG AG TGGGGCCTACCC
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541 AATGCCGGTGCACGTGTTCTAGTGG TCTGCTCGGAGATCACCGCCGTCACTTTTCGTGGA
200P S E S HL D SLVY G Q 4 L[F]éeé D6 & 4
601 CCGTCCGAGTCCCACCTGGATTCTCTCG TGGGCCAGGCCCTTTTCGE TEATGG TGCGGCG
2214 ¥ I V6 SDPDTSVYEHTPTLTFEFGQLV
661 GCGGTGATTGTTGGG TCGGATCCTGATACG TCCG TCGAGCACCCGCTCTTCCAACTCG TG
241S A A Q T I L P D SDG AL IDGHTLTRE
721 TCCGCGGCCCAGACTATACTGCCGGACTCGGACGGTGCCATTCATCGACACTTCAGGG AL
261 6 L T F HLULZ XKDV PGLTISTZ KU NTYE
781 ATGGGCCTAACTTTTCATCTACTAAAGGATG TGCCCGGATTGATTTCGALG AACG TAGAG
281K S L K EVY F G P I G I SDUWNTSTLTFUW
841 AMATCCCTGAAGGAAGTTTTTCGGCCALTAGGAATATCCCACTCGALCTCTCTCTTCTGG
3011 Aa[HlP 66 P 4 I LDQYETLTZEKTLATLK
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321E E K M R 4 T R HV L SETYG GS@ns s a
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31 C v L F I L D E X REKTZ KSTIETETGT KALAT
1021 TGTGTTTIGTTTATTITGGACGALATGAGGALGALG TCCATTGAGG AAGGALAGGCALCT
31T 6 D G LD WG VLFGFSGPGLTTVYE
1081 ACTGGTGATGGGCTGGATTGGGG TG TCCTG TTTGGG TTTGGGCCGGE TCTGACCG TGG AL
31T V YL HS VP ATTITH x
1141 ACCGTGGTGTTGCATAGTGTGCCTGCTACTATTACTCACTGA

IR, BATEM4ELE NS IR 22 AR

BRI A LA 5 FE DR SF (IR FE T AE )« T GG Hh O A8 R 0 75 R 134 G B A i (Rl ) RIS AN AL IR 25 5

IRHIBL (L)

Four highly conserved residues (boxes) in the catalytic center of chalcone synthase, 13 key residues (lines) for the formation of active site conformation,

and five sites (double lines) for formation the substrate binding pocket.

E2 PgCHSIEEMZHERFY RIENHNRERRFT]

Fig.2 Nucleic acid sequence and speculated amino acid sequence of PgCHS1 gene of P. ginseng
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[E3 PgCHS1EH = 45T E
Fig.3 Three-dimensional model prediction of PgCHS1 protein
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Fig.4 Phylogenic tree of CHS for roots of P. ginseng and other plants
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Fig.5 PgCHS]I gene expression levels in different tissues of P. ginseng
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Fig.6 Expression levels of PgCHS1 in ginseng hairy roots after stress treatment
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Fig.7 Determination of total flavonoids in different tissues of P. ginseng
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ORI RT3 R S BURI O 2
SR B EEA) S A 1 AS IR A . TAN L A1
SN IS8 (7 R T SR B AL A P I s P
MCys'®, J& T HL 2 (1 25 R & i S R 3 A

NS ZEAMY), &KW N4~65E.
I, FRATE B4 NS R SL M R, #R157 PgCHS 1
REHEFEH NGNS HIAEMERERRMXR.
e PR R kB X B K I, PgCHSTH: I #E N Z 4R
. MRURAR A RIE KT 5 NS B E AR E S
— . KEWFKRI, CHSH: P F ik 5 W) 5 i &
AV AH M R R o o SRR AR CHS 5 [

AT DL 2 B v s I 5 . AR vl R IA CHIE
DAL, A el 25 Al SR B o B B G 7651, 7R3 SR
CHSH:RUTER G, 3RS SRR R 2 B S 20
A KR B RS, A A A S BT PRI,
I 5 AR CHSHE R, BT DASE & v Wi 2 = A )
I K CHSFNCHDE R 5\ B S84 [ =,
LN ) SRR 5 AL E R H SR &Y
R BRI v, AT m i A ee . T
RS A AR B4R, FATHERT, PgCHSI
FENZ B A6 R TR A A, AR
S BN EE T M. XSGR R R IE
Vi B =N L = W Sl R - AL e PR ]
Fah, AT AT DAAE X B I PR 1Y) fy 7K P 3Rk 2R R ok
FEREM & AR A G . (A, PgCHSTHE
78N S Bl A= )6 il A7 B L 48 (1) B 2L H b ik
.

SAFRIJAR AT E 2 mEEY b —Fh E 2
45 5 31, FEAE A RN AR ) A0 A= 0 i A8 N 25 1)
SO REZEMREEN. SAZ—FEYN
VEAE 577, FEMPURAE 5 5 T rbo 1 VO 8
J% . (hypersensitive response, HR)Fl & 4t 3K 15 it
(systemic acquired resistance, SAR)J v/ [fi] jEC % % B8
fEE AE U, fESA. MeJAFIABAZE i id kb FE Hh,
PgCHSI¥: R 3= 52 SAFIMeI A1 S _E iRk, 41
ZURIR S M IR 7, PgCHSTHE R 3 BLAE v KK,
MR AEY S A S i) B AR 2. DR,
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BAEN, PgCHSIHEHTE N2 % Ah S 38 (B T
SRR EAE A . X it — DA 5 PgCHS 1 [A]
(1 Dy e Je FLAE N 2 B ) S i A FH R 4%
B, SEPL B B 2R R o 75 N SRR A B AR
RERIE, B B B R R NS 5 5 2 e
TR LA
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