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1.3.2 LFY (gi: XM_002511037.1) LFY
(1 cDNA PCR o pMD19-T DH5«
( )
LFY
HbLFY1-F( ClaI) /R( Xba I)  HbLFY2-¥( Cla I) /R( Hind III) o PCR 195
C 5 min; 95 C 40 s 60 C 30s 72 C 40 s 35 ;72 °C 10 min.

PrimerSTAR Max( Takara ) 5
1

Tab.1 The sequence of all primers used in this study

/53
Primers Function Sequences
BASTA F: CCACGTCATGCCAGTTCCC
R: CGGTCTGCACCATCGTCAA
PXCS F: ATGACGCACAATCCCACTATC
R: TGTAGAGAGAGACTGGTGATTTTTG
1F: GAGAGAGAGCATCAAGAGTGTTAGTAT
1R: GAAAAATGCCCTACTAAGGTGACAAAT
HLLFY LEY 2F: CCCTACTAAGGTGACAAATCAGGTGTT
2R: GATGTGCATTGAAAATAGCGTCGAT
3F: ATGAAGAAAATGAGAACGATGAAAATGG
3R: GTAGAGATGGAAGAGATAATCAAGGCCG
F( Cla T) : CCATCGATGGATGGATCCGGAGGCCT
HbLFY1 HbLLFY1 ORF
R( Xba T) : GCTCTAGAGCTTAGAAAGGCAAGTC
F( ClaI) : CCATCGATATGGATCCGGAGGCCTTCAC
HbLFY2 HOLFY2 ORF
R( HindIIT) : CCCAAGCTTTTAGAAAGGAAAGTGATCA
1.3.3 http: / /www. nebi. nlm. nih. gov/tools/vecscreen/
; DNAMAN 6.0.3.99
; MEGA 6.0 ML 1 000
( bootstrap ) LFY LFY o
1.4 HbBLFY PCR pMD19-T
DHSa. PCR o pMD19-T pXCS-HAS-
trep o 210 pL DNA 5 pL 10 x FD Green Buffer (10 U« uL™') 2
pL 31 wL ddH,0. pMD19-T pXCS-HAStrep
o :1 wL 10 x Buffer for T4 DNA ligase 2 pL pXCS-HAStrep 6 pL pXCS+/R  BAS-
TAF/R( 1), o
1.5 HbLFY pXCS-HbLFY 1 nL 25 nL GV3101
BRL Life Technologies Cell-Porator 2 . : 330 wk(
) 330 V 2 000 Q. SOC 700 pL 28 C 200 r *
min "~ 4 h 100 pL 4 LB (50 mg * L Amp 40 mg * L™" 1 Rif 50 mg *
L' Kana 20 mg * ™' Gent) 72 h PCR o
1.6 HbLFY
1.6.1 0

. T, 4c  2d
. 2 10 mg» L™'  BASTA 2d 1 3
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BASTA o
1.6.2 BASTA
( 23 +1 °C 3 800 Lx 16 h 8 h 65% ~T75% ) o 1
2
2.1 LFY LFY 3
PCR 200 bp o (
) 2 1188 bp 1605 bp- 2
ORF. NCBI 2 LFY
( 2) 2 LFY HbLFY1 HbLFY2 .
2 LFY LFY
Tab.2 The identity of different species LFY gene
HbLFY1 HbLFY2 HbLFY1 HbLFY2
1 ( Ricinus communis) 86.43% 62.15% 7 ( Fagus crenata) 79.03% 47.61%
2 ( Juglans regia) 76.17%  54.86% 8 ( Populus trichocarpa) 80.03%  57.84%
3 ( Carya cathayensis)  76.34%  54.79% 9 ( Camellia sinensis) LFL ~ 76.15%  56.19%
4 ( Litchi chinensis) 78.83%  57.99% 10 ( Camellia sinensis) LF12  75.61%  56.32%
5 ( Castanea henryi) 78.55%  56.23% 11 ( Rhus chinensis) 80.05%  58.46%
6 ( Castanea mollissima) 78.29%  56.10% 12 HbLFY 72.05%  52.01%
MEGA6 LFY ( 1) HbLLFY1( 10) HbLFY2(
11) ( Ricinus communis) ( 2) LFY( 1) o
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Fig. 1 Molecular phylogenetic tree based on LFY sequences
1: HOLFY ( gi: AY639379. 1) ; 2: ( Ricinus communis) ( NCBI: XM _002511037. 1) ; 3: ( Juglans regia) ( gi
GU194836. 4) ; 4: ( Carya cathayensis) ( gi: DQ989225.1) ;5: ( Litchi chinensis) ( gi: KFO08435.1) ; 6: ( Castanea
henryi) ( gi: JQ825167.1) ;7: ( Castanea mollissima) ( gi: DQ270548.1) ; 8: ( Fagus crenata) ( gi: AB674454.1) ;
9: ( Populus trichocarpa) ( NCBL: XM _002322271. 2) ; 10: HbLFY1; 11: HbLFY2; 12: ( Camellia sinensis) LFL1( gi:

KM518621.1) ;13: ( Camellia sinensis) LFL2( gi: KM518622. 1) ; 14: ( Rhus chinensis) ( gi: KF214681. 1)
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2.2 LFY HbLFY1  HLLFY2
( 2AB) N N
o pXCS-HAStrep
pXCS  BASTA PCR ( 2CD)
HbLFY1  HOLFY2 o
2.3 LFY
HbLFY1  HbLFY2
LFY Tl
HbLFY1 30 HbLLFY2
58 ;  HbLFY1 11 A
HbLLFY2 9 T1
HbHLFY1
(27.63 £3.84) d
HbLFY2 (27.78 £6.26) d D 3
(26.67 +4.81) d;  HbLFY2
(27.77%3.7) d ('l;iIIJL}'W")¥%jiDK‘i iD: zi%kzﬁij;(};‘a sTA Jﬁ: l;l *&&iﬁlﬁ 4 o
HbLFY1 Fig.2 Construction of Transformation Vectors
37 d ) Amplification of HbLFY ORF sequences
HOLEYL  HOLFY2 T e ldeniision of xpesion socor g
i HBLFY2
HbLFY1 o
3
3.1 Dornelas HbLFY PCR PCR
HbLLFY o ( NCBI: XM_002511037.1) 3
LFY 1 2  HbLFY  ORF HbLLFY1  HbBLFY2
NCBI 2 LFY
86.43% 62.15% Dornelas " 72.05% 52.01%
2 ( 1o 2 LFY Dornelas
3.2 o
( Arabidopsis thaliana) ( Oryza sativa)
o LFY
7, LFY o
LFY ( Citrus reticulate) B CFL (LFY ( Cucumis sativus)
) " ( Sinningia speciosa) o LFY
LFY
LFY o LFY
( Nicotiana tabacum) . ( Zea mays) . ( Vitis vinifera) ( Chenopodium rubrum) .
( Silene coeli—osa) NFL1 ZFL VFL CrFL ScLFY

LFY* 18- HbLFYl  HbLFY?2
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Cloning of the LEAFY Homologous Genes from Hevea brasiliensis
and its Transformation into Arabidopsis thaliana

YING Jiazhi' > BI Zhenghong' > CHEN Tao' > HUA Yuwei’
(1. College of Agriculture Hainan University Haikou 570228 China;

2. Rubber Research Institute Chinese Academy of Tropical Agricultural Sciences Danzhou 571737 China)

Abstract: Study on flowering mechanism is important for shortening the breeding cycle of rubber tree. Here two
LFY homologous genes HbLFY1 and HbLFY2 were cloned from Hevea brasiliensis and then over-expressed in
the Wild+type and LFY mutant Arabidopsis thaliana. Statistical results showed that the HbLFY genes did not sig—

nificantly promote early flowering in Arabidopsis indicating that HOLFYs are not the key genes regulating flower—
ing time of rubber tree.

Key words: HbLFY; Hevea brasiliensis; flowering time; genetic transformation
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