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Cloning and expression of Chalcone isomerase gene

cDNA of Carthamus tinctorius
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Abstract: [Objective] This study cloned full-length of Chalcone isomerase(CHI) gene in flavonoids bi-

osynthesis from Carthamus tinctorius and investigated tissue expression specificity to provide reference for

the research of Carthamus tinctorius metabolic regulation. [Method] The full-length ¢cDNA of CHI gene

from Carthamus tinctorius was cloned using RT-PCR and analyzed using the bioinformatics methods. Phy-

logenetic tree was constructed for studying homology with similar sequences and the expression at different
flowering periods was analyzed by real-time PCR. [Result] The full-length ¢cDNA of CHI gene was 1 161
bp with an opening reading frame (ORF) of 654 bp encoding 217 amino acids. The putative protein of CHI

gene had a molecular weight of 23. 14 ku and a theoretical pl of 5. 67, containing typical AATAA tail signal

sequence and Poly(A). Genealogical tree showed that CHI gene had high homology with other species and
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the highest value was 82% with Saussurea medusa. Real-time PCR results indicated that relative expres-

sion of CHI gene was highest in bud stage. [Conclusion) CHI gene was cloned successfully from Cartha-

mus tinctorius flower,which had highest expression in Carthamus tinctorius bud stage.
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Table 1 Specific primers for cloning of CHI gene
519 % Fr 519551 &
Primer name Primer sequences (5'—>3") Usage

SICHL 1 R:GGGACCTATACCGATGCAGA
SICHI 2 F:GGAATCTGCATCGGTATAGGTC
o R:GATGGACTCCGTCCACTTCTAC
SICHI 3 F:CGTTAAGTGGAAGGGCAAAA
h ’ R: TCGCAACGCACATTTTAGAC
SICHT 4 F:CGGAAGTGCAATTACCATG
R:CTCGTGAAACTCCTGTTTTCT
SICHI 5 F:AAGATACTTGGCAATGGTTGCG
0 R:CGGTATGCAACATGCCGAA
185 F:GAGAAACGGCTACCACATCCAA

R: TCGTTTGAGCCCGGTATTGTTA

F:ACACCATTCTTCCCGATCAC

CHI A Hp(a] J Bt 36 iF
Clone of CHI fragment
CHI 3 3’ race i
Clone of CHI 3' race
CHI %M 5" race 7l
Clone of CHI 5' race
CHT %P 4 K5k
c¢DNA of CHI gene
POtE LY

Primer of real-time
NS ERA

Internal genes

1.2.3 PCR =4y ulel 53 54 K94

KR Befy CHI JEH PCR 7= ¥y 15 156 Bl Wl 58 i b
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Fig. 1 Total RNA agarose gel electrophoresis
from safflower

M. DL2000 Marker;1,2. RNA
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Fig. 2 Agarose gel electrophoresis of CHI fragment
A. Results of RT-PCR;B. PCR of bacterium;C. Results of restriction; M. DL.2000 Marker;
1—4. RT-PCR;5—9. PCR of bacterium;10—11. Restriction
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A.CHI FEH 3" :B. CHI 3£ 535 5 C. CHI JE[H 424 s M. DL2000 Marker; 1. 3'race; 2. 5'race; 3~5. cDNA of CHI
Fig. 3 Agarose gel electrophoresis of cDNA of CHI gene
A. PCR product of CHI gene 3' race;B. PCR product of CHI gene 5’ race;C. PCR product of CHI gene ¢cDNA;
M. DL2000 Marker;1. 3" race;2. 5'race;3—5. cDNA of CHI

LFLAGAGVRGMEIEGKFVKLTGIGLYLEDKAIPSLAVKWKGKTAAELMDSVHFYSDIINGP
FEKLAEVAMIVPLVGMQHAETLSKMCVAIWKAEGTYTDADSATIAKYLEAFKDQKFSPGS
SILYTTTPDGLVMVSFVKDGIIPETPIVVLENKKLGHALFESVIGKNGVSPEAKQSLASRLA
DLMN

[ 4 £L4E CHIT JE[H % B f) 28 S5 R Fy 91

Fig. 4 Amino acid sequence of CHI gene of safflower

HE % Agastache rugosa
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Fig. 5 Phylogenetic tree of CHI genes of safflower and other species
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Fig. 6 Expression levels of CHI gene at different
flowering periods by real-time PCR
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