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Cloning and Tissue Expression Analysis of HvC4H Gene in Hulless Barley
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Abstract: In order to reveal the molecular regulatory mechanisms of flavonoids biosynthesis in barley( Hor-
deum vulgare) the full length ¢cDNA ( Genbank accession number: KF927086) encoding cinnamate—4-hydroxylase
gene( HvC4H) was cloned from leaves of Qingke( hulless barley) through the methods of RT-PCR combining homolo—
gous clone and RACE technologies. The full length of HvC4H was 1951 bp and open reading frame was 1518 bp en—
coding 505 amino acids. Isoelectric point was 9. 01 and grand average of hydropathicity( GRAVY) was —0. 170
which meaned the HvC4H was hydrophilic and alkaline protein. Advanced structure analysis showed that HvC4H
gene included family CYP450 conserved domains and specific functional active sites. The expression of HvC4H gene
was analyzed in different tissues( stem leaf and kernel) during 5 periods in endosperm development by real-time—
fluorescence quantitative PCR. The results showed that obvious differences and the expression level in stem was pre—
dominant. The study could lay molecular foundation to raise the content of flavonoid in barley by regulating the ex—
pression of HvC4H gene and provided useful informations to improve quality resistibility and growth of barley.
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1.1.2 RNAout
; Re-
vertAid"™ First Strand ¢DNA Synthesis Kit Fer-
mentas : SMARTer™ RACE cDNA Amplification

Kit Clontech : SYBR® Premix Ex TaqTM 1I

() o

1.2
1.2.1 RNA cDNA

RNAout 3 1

RNA 5 ( 2.4.8.
12.16 ) . 18 RNA; Rever—
tAid™ First Strand ¢cDNA Synthesis Kit

c¢DNA; RACE SMARTer™ RACE c¢DNA
Amplification 375 c¢DNA,
1.2.2 GenBank N

17  C4H
JC4HT,

JC4Hr( 1), c¢DNA PCR

o 30 wL:cDNA 1 pl JCAHS (10 pmol /L)

JCAHr( 10 pmol /L)
15 pL. ddH,0 12 plL.
50 s 72 °C 1.25 min 32 cycles.

N DNAMAN 6.0

1 pL 2 x Tag PCR Master Mix
194 °C 50 s 60 C

o

1.2.3 RACE 3 RACE
3°RACE : 37GSP.3"NGSP1.3"NGSP2 (
1) . 3" RACE-Ready cDNA
PCR (30 pwL): 3" ¢cDNA 1.5 pL 37 GSP
(10 wmol/L) 0.6 L 10 x UPM ( Universal Primer
Mix) 3 L Mix 15 L ddH,0 9.9 pl; :
94 C 30 s 70 C 30 s 72 °C 3 min 5 cycles; 94 C
30 s 68 C 30 s 72 C 3 min 25 cycless 50

1 PCR 2 PCR
(30 wl) :50 x PCRI 1.5 L 3°NGSPI( 10 pmol/L)
0.6 p. UPM 3 pL. Mix 15 pl. ddH,0 9.9 pl;

I 50 2 PCR
3 PCR (30 L) :50 x PCR2 2 pL
3'NGSP2( 10 pmol/L) 0.6 pL. UPM 3 pL Mix 15 pL
ddH,0 9.4 ul; |
5"RACE 5'RACE
:5°GSP.5°NGSP1.5"NGSP2( 1), 5'RACE-
Ready ¢cDNA 1 PCR (30 wl):

5¢DNA 1.5 L 5°GSP( 10 pmol/L) 0.6 uL 10 x
UPM 3 pl Mix 15 plL ddH,0 9.9 pL: :
94 C 30 s 72 °C 1.5 min 5 cycles; 94 C 30 s 68 C
30 s 72 °C 1.5 min 5 cycles; 94 C 30 s 65 C 30 s
72 C 1.5 min 25 cycles. 500 1

PCR 2 PCR( 30 ulL):
500 x PCR1 1 wL 5°NGSPI (10 pmol/L) 0.6 uL
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UPM 3 pL Mix 15 L ddH,0 10.4 pL;
1 . 500 2 PCR 2
3 PCR(30 pL) :500 x PCR2 1 pL 2.1 HvyC4H
5°NGSP2 ( 10 pmol/L) 0.6 uL UPM 3 uL Mix JCAHf  JC4Hr
15 pL ddH,0 10. 4 pL; 1 800 bp ( 1A)
N 0 733 bp DNAMAN
1.2.4 3 DNAMAN C4H o
HvC4H cDNA 3 RACE  5"RACE
Genbank( : KF927086) . 1000 bp(  1B) 500 bp ( 1C) -
1.2.5 NCBI Blast 1951 bp
DNAMAN 6.0 C4H ( HC4H)  cDNA ORF
1518 bp( 125 ~1642) 5'UTR 124 bp 3°UTR
ExPASY Prot Param SOPMA 309 bp 27bp Poly A

~

PHYRE2 Protein Fold Recognition Server( http: //www.

sbg. bio. ic. ac. uk/phyre2) 3D LigandSite server

MEGA 5.0 o
1.2.6 5
NN cDNA BioRad
CFX96 PCR RTF-gqPCR o
5*UTR  HvC4H qPCR-
f.qPCR+( 1) ; ( B-actin)

( o—tublin) "

actin-f.actin+ tublin{.tublin+( 1)
(10 L) : eDNA 1 pL. SYBR Premix Ex Tag 5 pl
(10 pmol/L) 0.3 uL ddH,0 3.4 pL.
195 C 30 5,95 C 10 s 60 °C 30 s 40 cycles;
95°C 15560 C 10s 95 C =, 3 5

1

Table 1 Primer sequences designed

Primer . (539 . (br)
Primer sequence Primer length
name
JCAHS CCGCCGGGCCCCATCSSVRYBCCSATCKTC 30
JC4Hr GTCTCGATCGCGGCGACRTTRAATGTTYTCS 31
3°GSP ACCCGCCTCAAGCTCTTCAAGGATTAC 27
3'NGSP1  CAGAGCAGAAGGGGGAGATCAACGAGG 27
3'NGSP2 GAGACAATCGTCGAACGGCAGGCGT 25
5°GSP AGTGGTCGCCGTACACGGTGAAC 23
5'NGSP1 ACCCGAACTCCACGCCCTGC 20
5'NGSP2 TTGCGGTGGTTCAGGTCGTCG 21
qPCRA TGCAAGGAGGTCAAGGAGAC 20
qPCR~+ CGACGTTGATGTTCTCGATG 20
actin-{ TCACGCTCAAGTACCCCATCGA 22
actin—r GGAGCTGTTCTTGGCAGTCTCCA 23
tublin+{ CTCCATGATGGCCAAGTGTG 20
tublin+ TGGAGATCATGCACACAGCC 20

A: y B:3"RACE
C:5"RACE ;M
A: Product of homologous clone B:3 PCR products of 3*-RACE
C:3 PCR products of 5-RACE M: DNA marker DL2000
1 HvC4H
Fig.1 Amplified product of HvC4H gene in hulless barley
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Fig.2 Homologous alignment of HvC4H protein sequence
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