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Bioinformatics and Expression Analysis of Gene Encoding Chalcone Synthase from Alpinia officinarum
HUANG Qionglin (Guangdong Medical University, Zhanjiang 524023 Guangdong, China)

Abstract: Objective To obtain ¢cDNA sequence of the gene encoding chalcone synthase (CHS) , and clarify its
sequence, function characteristics, and expression pattern in Alpinia officinarum. Methods The sequence of CHS
gene was identified in the established transcriptome databases, and then the feature and function of coding protein
was analyzed using bioinformatics approaches. The sequence alignment and polygenetic tree construction were
performed by ClustalX1.83 and MEGA4.0 software. The expression difference of CHS gene in various tissues of A.
offictnarum was accomplished using qPCR. Results The length of CHS gene was 1 173 bp, which encoded
391 amino acids. The CHS protein with a molecular weight of 94.5 kDa was hydrophilic, possessed none signal
peptide, transit peptide, target peptide and transmembrane domain, and contained the functional domains defined
as chalcone synthase, and was categorized into chalcone synthase superfamily. The CHS gene expressed the highest
in rhizome, followed by stems, and the least in leaves of A. officinarum. Conclusion A CHS gene was successfully
cloned from A. officinarum, and its sequence feature and expression pattern were also discussed, which provided a
reference for the biosynthesis of the medicinal flavones in A. officinarum.
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. A RER--WEESE RIS Y B, X s
Y& RZEREPIRBUN . UL P s5E2y 3
YERIRY P Al B2, HEnS R 2R EE S
W% A= 10 B L O B it e PRI A T 5 3k AR LA A O
Wil A2 /R WA B (chalcone synthase, CHS) &4
Py o TR 2R A5 W0 A2 W) 6 LA A B o — 2D SC B R
fity, EAEAIZERAE RIS —3 431N kA
fitg A F11 011 4-75 CRERITEGE A 455 TE A ZKHR
N B RACE W A & AR L T B A 1k
ZRE5F . CHS I XHEPIR B . B0, W AEKER
iz AT A AR B AR B AR Y, BT, CHS
BEAE T KZEY . NSRS 2 b rp i 2 e
REMUEE o ABEIETE M B 2258 s 2 53 Hr i Ltk |
RS S R 2 CHS B, @it B G B i
CHS BEPH K Ho g i 46 1 97 S AP AE A ZRE , JF 20 A
CHS T REAFALN T REES, DA
FIHEE T CHS He A B DA T AR A A 928 1 R 22 1 i
FETEPERL I B AE )G S 7 A RS B LAl

1 Rl 57%

L1 JEPDPSURIE  eRpiprsst, AEFELIE
DR 22t i ZEFIARZE g b RT i 1 % sk 4 i il
R, IR E SR SRR 147 652 A E LT
F A (unigenes) » AMFFTAERLFEAE -, DL “chalcone
synthase” 3R], F5IRH(E value)/NT 10 ik
M, KR K32 CHS BY unigene, I3 i3 [A]
PR L XS S5 5 S A R R 22 CHS k[ 58 8% G 1 X 1Y
unigene
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RIRZIRHLIKAY . JS—-8600B HIEE I A5 /3 A (1 i hs
CYAIDE
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51, FH Protparam Fll Protscale {453 Hr3E K ¥ 51 (1
4 BCRN SR K PR AR B AR FEAE o ff FH Conserved

Domains K48 2270 i 8 1B PR~ D RES, A1 H]
Target 1.1 Fl TMHMM #1458 i 4 5 25 1 1 19 5% iz
JIK L AF S IRFNES RS HE 73 Hr o SR SOPMA #kF53-#r
G A3 Y L EE R . iz ] ClustalX Hil MEGA #(
PE5E RIS Y 2 91 LU LR GE 2 B 0T
14 JEPIRIE BT RS 9EO0E & PCR(gPCR)
Kol CHS & P 7 iy B 22 A [A) 4 2R it v ) R 38 22
Sto JPAIHREZY 100 mg R RZEMRZE L BRI R, ]
RNA prep Pure Plant Kit #f 47 & RNA $#2Ht, 7 H
GoScript Reverse Transcription System JZ % 5& & i
c¢cDNA,

MGG R T A5 1 & R 22 CHS JEP P41, Jf L)
B-tubulin HWZIHH, #itHF qPCR 5 5FPE5]
Vw1, &2 GoTaq qPCR Master Mix {77 &5 19
YW, qPCR BUWAR ZR BT 20 wl, Hor 2 x
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0.3 wL, cDNA BARE &, I FH KR 28 18K /b 2 1R
Bl qPCR IV Ay : 95 CHIZEYE 10 min; 95 C
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o KA 23R R 22 CHS FEN YA Fak i

#1 BR= CHSER qPCR & #iET AR5 4

Table 1 Primers used for qPCR analysis of AoCHS

HEP FIES IS5 -37) TUESIIFI(5°-37)
CHS GGAGGAGATGCTGAGGGAGA  CCATTCCTTGATAGCCTTCG
B-tubulin  AATGTGCAGAACAAGAACTC  GAACATCTCTTGGATGGA

2 ERESH

21 JEPK R T R R SR R R
BE, IRAS R R 3E CHS JEY cDNA J731, 1K Hodr
%K AoCHS . AoCHS J¥ I Bl 1 556 bp, i
A 1173 bp ZiA% X . 57 bp 5 AR 4w A5 X Al 323 bp
37y AR GRS X . WK 1 s, AoCHS Z i X 4 %
1173 083, GC 5 i (B I NEERA R s e 45
SRR Z )N 63.1%, it 391 PNEIER

2.2 G AR C1 ] O oo s R A R K AoCHS #H
PRS0 ZIE R 7 51 B 58 5 Genbank K45 22 48 17 [
J5EE X, TRV e e 8 91 R Ok R T 22 B MR 2%
Boesenbergia rotunda [} CHS JF41 (AD085332), ¥4l
VERCHEEN 100%, AHARLEE &3k 90.78% . T 10 FiiE
Yy CHS SR M RE KB M ILIK 2. R L,
AoCHS 5 [Al A I HE ) A IS 22 . 28 far 6 RN T
MRE—, 5HAMRCF YRR CHS B &5
J¥, ULBH AoCHS 51 IHE4) CHS 4 5 = 1 [F] J&
PE, 5HRIFHEY B RS R AT
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1 ATGGCCACAG TCCAGGAGAT CCGACGGGGT CAGCGGGCGG AGGGTACGGC GACAGTGCTG
M A T Vv Q E I R R G Q R A E G T A T V L
61 GCCATCGGCA CTGCCACGCC GGCCAACGGC GTCTACCAGG CTGATTACGC TGACTACTAC
A I G T A T P A N G Vv ¥ Q A D Y A D Y Y
121 TTCCGCATGA CCAAGAGCGA GCACCTCACT GAGCTCAAGG AGAAGTTTAA AAGAATGTGC
F R M T K S E H L T E L K E K F K R M C
181 GAAAAGTCGA TGATACGGAA GCGATACATG CACCTGACGG AGGAGATGCT GAGGGAGAAC
E K s M I R K R Y M H L T E E M L R E N
241 CCGAATATTT GCGCGTACAT GGAGCCGTCG CTGGACGAGC GGCAGGATAT CGTGGTGGTG
P N I cC A Y M E P S L D E R Q D I v v V
301 GAGGTGCCGA AGCTGGGCAA GGAGGCGGCG GCGAAGGCTA TCAAGGAATG GGGGCAGCCC
E V P K L G K E A A A K A I K E W G Q P
361 AAATCCAAGA TCACCCACCT CATCTTCTGC ACCACCTCTG GCGTAGACAT GCCGGGTGCC
K S K I T H L I F C T T S G V D M P G A
421 GACTACCAGA TCACCAAGCT CCTCGGTCTC CGCCCCTCGG TAAACCGCTT CATGATGTAC
D Y Q I T K L L G L R P S V N R F M M Y
481 CAGCAGGGCT GCTTCGCCGG CGGCACCGTG CTCCGCATGG CCAAGGACCT GGCGGAGAAC
Q Q G C F A G G T V L R M A K D L A E N
541 AACCGCGGCG CTCGCGTGCT GGTGGTGTGC TCCGAGATCA CGGCGGTGAC GTTCCGCGGG
N R G A R V L vV Vv C S E I T A V T F R G
601 CCGTCGGAGT CGCACCTGGA CAGCCTGGTA GGACAGGCCC TGTTCGGGGA CGGAGCAGGG
P S E S H L D S L V G Q A L F G D G A G
661 GCGGTGATCG TGGGGGCGGA CCCGAACCCG GAAACAGAAC GACCTCTCTT CGAGCTGGTG
AV I vV G A D P N P E T E R P L F E L V
721 TCGGCGAGCC AGACGATCCT GCCGGATTCG GAGGGGGCCA TCGACGGGCA CCTGCGGGAA
S A S Q T I L P D s E G A I D G H L R E
781 GTGGGACTCA CCTTCCACCT GCTCAAGGAC GTGCCGGCGC TCATCTCCAA GAACATCGAA
vV G L T F H L L K D v P A L I S K N I E
841 AAGAGCTTGG TGGAGGCGTT CGAGCCGCTG GGGATCGACG ACTGGAACTC CATCTTCTGG
K S L Vv E A F E P L G I D D W N S I F W
901 ATTGCCCACC CAGGAGGCCC CGCCATCCTG GACCAGGTGG AGGCCAAGCT GGCGCTGCAG
I A H P G G P A L L D Q V E A K L A L Q
961 AAGGAGAAGA TGGTGGCGAC GCGGCACGTG CTCAGCGAGT ACGGCAACAT GTCCAGCGCC
K E K M V A T R H V L S E Y G N M S S A
1021 TGCGTTCTGT TCATTCTGGA CGAGATGCGG CGCAGGTCGG CGGAGGAGGG GAAGGCCACC
cC VvV L F I L D E M R R R S A E E G K A T
1081 ACCGGCGACG GCTTCGAATG GGGCGTCCTC TTCGGCTTCG GCCCTGGACT CACCGTCGAG
T G D G F E W G V L F G F G P G L T V E
1141 ACCGTGGTCT TGCATAGCAA GCCAATCAAG TACTAA
T Vv Vv L HS KPTIZ K Y

W PSR ATG MR TAA 235l R 4t IX Ja 2 2505 7 2 E %00 1

1 AoCHS HiBRIZHERFF 5IFN S EEL T 5
Figure 1  Nucleotide and encoded amino acid sequence of AoCHS coding region
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Figure 2 Phylogenetic tree of CHS proteins from 10 plants
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W], AoCHS #ifib & /3T 1k 94.5 kDa, ZFHL5d
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MRohF . EARARETRECH 5431, KT 40, 8T
AREHEHAT . Protscale AR & B, AoCHS &
FI 0 2 KRB B AR R B R Sk v, IF ELIA T B A
AKIKHE, BEEHCRKE R AT,
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Targetl.1 FAF /AT 45 R 2 W, AoCHS & 1 JGfH
Sk Feas KA KRS K, R TAE R E A
iz TMHMM #AF 50 #r & B, AoCHS T A1 2
A7 A A2 200 B S &7 B4 ARE 23 25 w3 LA, 1 40 A A Py
oS AR, AR Z KBRS TSN, R

AoCHS B A G A 5 A5 Fh 3k

2.4 iR S REH T ST G b
WE 4 iR, AoCHS B REHEH 177 4> o
JE. 61 ANMIEMEE | 26 4> B-55 AN 127 S ASHLI] 3%
2%, USRI IR A SR R
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Figure 4  Prediction for secondary structure of AoCHS protein
8 13 T Automatic model £ 2 H 5L A Swiss— 1.6 .
model [A] BT AoCHS 25 1189 = Z5H, LIk _—
— T IR . A RANE S TR, AoCHS K Wi
AR LA KRR CHST (4yjy. 1A P 4 B0 14 2 ] 5 B os
R, ARLE N 84.75%. LhABRE TR A (Global B2
Model Quality Evaluation, GMQE)#E47 @ 4% v {5 B 1F £ 04
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Figure 5 Prediction for tertiary structure of AoCHS protein
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Figure 6 Expression analysis of AoCHS in different tissues of

Alpinia officinarum(n=3)
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A BT 1 AR Ty R B R G 6, T L e A
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L) BT A ) LA AR 55— 0 R ——2 IR i A=
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FET A F g 2 RN ZS (R HE o ik Se 2538 A R
JE 82 R 2% CHS 5 D) RE 4S8 Mk TR i o 4
BEHEHE

qPCR #: % 3K, AoCHS 7815 B2 AR H 4 rh
YR RA, W HAERZE R A R, HED B
AUERRENRETAEZHHE, XBE5EER
ZUAMRZE AR AT o ARSI Ry 5
R ZEMZE AL T — Rk

ASBIGE N ST 2 PP 50 TP A AT A e R 22
CHS JEH, 43#7 T H 4wt 26 11 )7 51 RRAE AT RE
IFII T B R 22 TP R IAB, WO R4k
FIFH CHS KPR TR 46 o e R 22 B 25 A 08 43 AR
BB R R 2 R TR R P AR AR AR
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