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Cloning and Expression Analysis of 4-Ceoumarate .
CoA Ligase Gene 4CL in Hulless Barley
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Abstract: In order to further understand the role of 4-coumarate:CoA ligase( 4CL) gene in flavonoids
biosynthesis of barley, the full length cDNA encoding the4CL gene was cloned by RT-PCR and rapid
amplification of ¢cDNA ends (RACE) in Qingke Chulless barey, Hordeum wvulgare L. var. nudum
Hook. F) and its expression was analyzed in different tissues(stem, leaf and flower) during 4 periods
during endosperm development by quantitative real-time PCR(qRT-PCR). Sequence analysis indicated
that the fulklength ¢cDNA of 4CL was 2 107 bp, contained 1 662 bp in open reading frame (ORF)
which encoded 553 amino acid residues. The deduced amino acid sequence contained two conserved bo-
xes of the AMP binding box: box ] (SSGTTGLPKGV) and box ]l (GEICIRG), which was most simi-
lar to4CL of wheat with 96 % amino acid identity. The qRT-PCR results indicated that obvious differ-
ences in the expression level of the4CL gene were existed in different tissues at different developmen-
tal stages, and the expression level in stem was predominant, while the least in seeds, indicating that

its expressive models in different tissues and organs of plant were different. The study could lay a
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foundation to raise the content of flavonoids in barley by regulating the expression of 4CL gene and

provide reference to further investigate the expression models of ZCL gene in different tissues and or-

gans of plant.

Key words: Hulless barey; Flavonoids; 4-coumarate:CoA ligase; RACE; Expressive models
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Fig. 1 PCR amplification of 4#CL gene conserved sequence



< 1606 -« 34

. 4CL GEICIRG, 1 869 bp C 4,
cDNA 4CL DNAMAN .
. ATG TAA ORF,
3'.5'GSP . RACE-PCR . 4CL .
4CL 3’ 5' ,3' 771 bp 2.2 Hv4CL
C 2, TAA.3-UTR  Poly- DNAStar HviCL cDNA
A .5 316 bp 949 , 2 107 bp, 156 bp
bp C 3, .5 5' (5'-UTR),289 bp 3’
ATG  5-UTR, DNA- (3'-UTR) (ORF)1 662
MAN 5.0 . 2 107 bp bp. ORF 553 ¢ 5,
4CL cDNA , . Hv4CL
Hv4CL (GenBank . KF442977) . 59. 251 kDa, (pD 5. 30, ;
R http://www. expasy. org/tools/scanpro
4CLQF/4CLQR, cDNA site / Hv4CL .

1000 bp
750 bp

M 1 M 3
1000 bp
750 bp
1000b
750 bp 771bp
M:DL 2000(TaKaRa);1: 32

M.DL 2000(TaKaRa); 1: The 1st round amplification; 2: The 2nd round amplification; 3:The 3rd round amplification
2 Hv4CL3'RACE
Fig.2 3'RACE PCR amplification of Hv4CL
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M 2
33
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amplification; 2:The 2nd round amplification; 3:The 3rd round amplification |
3 Hv4CL5'RACE
Fig.3 The 5’ RACE PCR amplification of Hv4CL



12 : 4= A 1CL + 1607 -

: AMP-binding
LPYSSGTTGLPK(box ] )
GEICIRG (box 1),
Hv4CL  ¢cDNA
Blastn , (Pani-
cum virgatum ,EU491511. 1) (Triarrhena
lutarioriparia ,JN107571. 1) 4CL

, 91% 90%,

2000bp 1869 bp

1000 bp

(Lolium perenne, AF052223. 1), (Zea
M: DL2 000 marker(TaKaRa) ; 1, ORF mays, NM 001111788. 1), (Oryza sativa ,
M: DL2 000 marker(TaKaRa) 5 1 The amphflcd fragmcnt NM 001052604‘ 1)‘ (Ne()szn()calamus affl—
of ORF nis , EU327341. 1 4CL 82% ~
4 4CL ORF
89% .
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Fig. 6 Phylogenetic tree based on the amino sequences of 4-ceoumarate: CoA ligase in plants
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