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Cloning and Expression Analysis of C Function (JAGL6 Gene cDNA from
Camellia japonica ‘Jinpanlizhi’

SUN YingKun'? LI Ji-Yuan' YIN HengFu'" FAN Zheng-Qi' ZHOU Xing-Wen'

(1. Research Institute of Subtropical Forestry Chinese Academy of Forestry Fuyang 311400; 2. Qingdao Agricultural University Qingdao 266109)

Abstract MADS-box gene family has played important roles in the floral organs development. In order to
investigate the function of A-elass genes for double flower development in Camellia japonica a 888 bp fulldength
cDNA sequence of AG homologous gene was cloned from early flower bud of C. japonica ‘Jinpanlizhi’ named
CJAGL6( GenBank accession JX657333) . It contains an opening reading frame of 747 bp a 5 -untranslated
region ( UTR) of 37 bp a 3"-UTR of 141 bp. Amino acids sequence alignment showed that CJAGL6 gene encodes
the protein with 248 amino acids and the homology is more than 76% with Actinidia chinensis and Diospyros
digyna. Real-time PCR analysis showed that the relative expression level of this gene was as follows: later flower
bud > medium flower bud > early flower bud > squaring stage it increased slowly at the initial stage and then
sharply decreased to the lowest. In different floral organs of ‘Jinpanlizhi’ the highest expression was in style
next in petalody stamens upper stamens and ovary the lowest in sepals and petalody sepals. The tendency was
the high expression in inter floral organs and the low in outer floral organs. The forming of double flower is the
synergistic result of multiple genes. CGJAGL6 gene may have some functions in this process.

Key words Camellia japonica; CJAGL6 gene; sequence analysis; real4ime PCR; expression

( Camellia japonica)

( Theaceae) ( Camellia) o

(2012BAD01B07) ; (2011DFA30490)
(1977—)
. E-mail: hfyin@ sibs. ac. cn

12012 - 11 -27



3 ‘ C GAGL6 331
MADS-box CjAGL6
-4 .
MADS-box
Coen !
ABC >77 . 1995 Colombo 1.1
“ABCD i
“ABCDE” 510 A ) " ( C. japonica ‘Jinpanlizhi’)
;A B o
B C ; C 2011 11 ~2012 2
D ( D<3
E mm D=4 ~7 mm
. D=7 ~9 mm. ) . (
MADS-box 4 . . . )
( subfamily ) A AP1/FRUITFULL -70C
( FUL) Hike.B AP3/PlHike  DEF/GLOBOSA o
(G6LO) .C D AGHike E SEPAL- RNA RNAout 2.0
LATA( SEP) dike """ . MADS box RNAase
T4 DNA T easy vector Promega
o MADS-box o N Prime STAR
C AG HS DNA Polymerase- SYBR ®
MIKC o, N Prime Seript RT reagent Kit With ¢gDNA Eraser
N 60 MADS PCR SYBR ® Premix Ex TaqTM I
box DNA E. coli
; 30 1 DH5a~cDNA Fer—
DNA mentas o N
; 70 K Axygen . PCR
C o
17-19 1.2
1990  Yanofsky ( Arabi- 1.2.1
dopsis thaliana) AG GenBank AG
30 AG mRNA  CDS
( Nicotiana tabacum) Premier 5.0 (P-1)
( Prunus persica) . ( Betula pen— (P-2) PCR ¢
dula) o2 ’ :
3 5’RACE GSP1.
AG GSP2; 37 5°RACE ¢DNA
o AG P-3 P-4

CIAGL6



332 33
1 GAGL6 pasy. org/swissmod)  Homology modeling
Table 1 Primer sequences of cloning and expression of CjAGLo .
C]AGL6 gene in C. japonica DNAMAN 4.0 .
(57-3)
Primer name Primer sequence Function °
P-1  CACCGGATCGGTGGCAGAAATTAATGC 1.2.4  GAGL6 ‘ '
Conservative region
P-2 GGATCGGATTCGGGTAATACTTCTCTC  sequence amplification
3'RACE ‘ "4
GSP1  GACCTTGTCCTTCTGTCTGGAGCGATGA 3'RACE amplification (
GSP2 GTTCACCCTTCTCAACCCAATCCCA 5 Ri/CRhf\gnEpli fieation N N N ) RNA
P-3  GAGAGAATGGGTAGAGGAAGAGTAG cDNA o 185 rRNA( Gen-
Fulldength sequenc
P-4 GTGTATCTGAGAGGAGTTCAAAGCA ! amﬁi‘fica(zzmeme Bank U42815. 1 )
185 -1 GACTCAACACGGGGAAACTTACC 185 -1.185 -2 Y-1.Y -2,
Reference gen
18S -2 CAGACAAATCGCTCCACCAAC ;r:pleifii;l?(?ne PCR ( ABI 7300)
. ™
Y-1 GAGGTATCGAAGTTAAGGGCAA PCR SYBR®  Premix Ex Taq " Il
Y2 GTCCTTCTGTCTCGAGCGATG Realime PCR 95°C 30 5;95C 55;60C 31s 40 o
3 3
1.2.2 c¢DNA PCR  Sequence Detection software
‘ ’ RNA Excel 2 -t .
RNAoutl. 2 )
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NA. P-1.P- 2.1 ‘ " RNA GAGL6
2 :94°C 5 min; 94°C 30 s c¢DNA
54°C 30s 72°C 50 s 30 cycles; 72°C 7 min. ¢ ’ RNA 1
pGEM @ T Easy Vector 28S 18S 2
E. coli DH5« DL 2000 Marker 750 bp
o GSP1.GSP2 RNA o
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cDNA 3
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I P-3.P-4 e 285
¢ ’ <DNA 1000bp —= —— 185
750bp —=
GenBank Blast o 500bp —-
1.2.3 GAGL6 250bp —=
100bp —
NCBI ( http: //www. ncbi. nlm. nih. gov)
Blast CiAGL6 e ’ RNA
ORF Finder ¢DNA A. DNA DI2000; B. RNA
(http: //en. ex— Fig.1 Total RNA extraction of early flower bud
’ p-' ) from C. japonica ‘Jinpanlizhi’ A. DI2000 Marker;
pasy. org) Prot Param CjAGL6
B. RNA sample
> > N > GIAGL6 pP-1 P-2
X Prot Scale (1 ¢ ’ ¢cDNA
a- B ~ PCR 189 bp (
. SWISS-MODEL (  http: //www. ex—  2- 1. NCBI
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( Lobelia erinus) . (A) o CGjA-
( Rosa rugosa) . ( Fragaria ananassa) GL6 (
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35 ( 2:2  2:3) 2% .
RT-PCR cDNA M | M 2 M 3 M 1
888bp 2000bp —=-
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cDNA 3 500bp —
(UTR) 5°UTR
PCR 770 bp ( 2 s
4) CiAGL6 10T
) ) GAGL6 ¢DNA 2 CGJAGL6 PCR M. DNA
NCBI ORF Finder DL2000; 1. CjAGL6 ;2. 3’'RCAE
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GAGLO GAGLS Fig.2 PCR amplification of CJAGL6 gene in C. japonica
ORF 747bp 5'UTR 37 bp 3°UTR 141 M. DI2000 Marker; 1. GAGL6 cDNA fragment; 2. 3° RCAE
bp TGA Poly product; 3. 5°RACE product; 4. full length of GAGL6

GTGTTTTTTCAGAGAGAGAGAGAGAGAGAGAGAGAGAATGGGTAGAGGAAGAGTAGAGCTAAAGAGGATAGAGAACAAGATCAATCGTCAA
G R G R ¥V E L K R 1 E N K I N R Q

GTGACTTTCTCAAAGAGAAGGAATGGTTTGCTCAAGAAAGCTTATGAGCTCTCTGTCCTCTGCGACGCTGAAGTGGC TCTCATCATCTTC

92
VYV TF 8§ K R R NG LUL X K AY EL 8 Y L C D AMEWUYALT I X

182 TCCAGCOGOGGCAAGCTCTATGAGT TCGGCAGUGC TGGTATGACCAAAACCCTGGAGAGGTACCAACATTGCAACTT TAATCCTCATGAC
S 8 R G K L Y E F G 58 A G I' K T L E R Y Q HC N F N P HD

272 AACAGTGTGOAACGGGAAACGCAGAGC TGGTACCAGGAGGTATCGAAGT TAAGGGCAAAGT TCGAATCCCTTCAGCGCACTCAAAGGCAC
N 8§ V E R [ T Q@ § W ¥ Q@ E V¥V 8§ K 1 R A K 1 I S 1 0 R I' Q R H

362 TTGCTTGGAGAAGATCTTGGACCACTAAGTGTGAAAGAGT TGCAAAATCTTGAGAAACAACTCGAAGCGAGCGC T TGCACAAACTAGGCAA
I L G ED L 6 P 1 S V X E L Q N I I ; UL F | E G A 1 A Q T ROQR

152  AGAAAGACACAGATAATGGT AGAACAAATGGAAGAGC TCAGGCAAAAGGAGCGTCAGC TTGGAGATATGAACAAACAGC TCAAGATTAAG
K T Q I M VvV I Q M E E 1 R Q K E R Q 1 G D M N K Q I K | K

542 GTTTCACTAGAGTTATCATCGCTCCAGACAGAAGGACAAGGTCTTGGACCCCTTCCATGCTCATGOGAATCCTACTAATGCATCAACTGGA
vV S L E L 8§ §8 L Q T E G Q G L G P L P C S W NP TNAI STG

632 AACACCAGCTTCTCTGTTCACCCTTCTCAACCCAATCCCATGGACTGTGACAATGAAACTGTCTTACAAATAGGGTACCAACACTATGTA
N T 8§ F > ¥ H P §&§ Q F N P D C D N E I V L Q 1 G Y Q H Y V¥

722 GCTGGTGAATCATCTGTTCCAAGGACCATGGC TGGTGACATAGTCCAGGGTTGGGTGCTTTGAACTCCTCTCAAATACACATATATATAA
A G E 8 8§ ¥ P R T A G DI VvV Q G W V |

812 TATGACTTTATATATAATTGTCTGAATTATTTATGTTTGTGTCACCAGAAAAAAAAAAAAAAAAAAAAAAAAAAANA

3 CjAGL6 cDNA 38 ~40 ;782 ~784 ;

Poly( A)

Fig.3 Nucleotide sequence analysis of cDNA in CJAGL6 gene The 38 —40 nucleotides is initiation codon; the 782 —784 ones

is termination codon; there are Poly ( A) construction in last line.
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Fig.6 Amino acid sequence alignment with typical plants of coded protein from CJAGL6 homology genes
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Fig. 8 Relative expression level of CJAGL6 gene in

different floral organs of “Jinpanlizhi” sep. Sepal; p-
sep. Petalody sepal; ofu. Upper outer flowers; ofb. Bottom outer
flowers; ifu. Upper inside flowers; ifb. Bottom inside flowers; su.
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