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Abstract: From Carya cathayensis, 23 base pair (bp) primers designed according to a conserved sequence
of the APETALAL (AP1) gene, which has an important function in floral development, were used to amplify
a 486 bp fragment by polymerase chain reaction(PCR). The fragment was cloned into a pMD18-T vector and
then sequenced. Next, the deduced amino acid sequence of the fragment was blasted with AP1 homologous
genes of other 17 plants. Results of the 486 bp fragment cloned into a pMD18-T vector produced a fragment
of the AP1 homologous gene: the CcAP1 gene. Also, the sequence analysis indicated two introns of 86 bp
and 291 bp in the fragment with the exons encoding 36 amino acids. Afterward, when the CcAP1 gene was
blasted with AP1 homologous genes, homology reached 69% - 88%. This result suggested that the CcAP1
gene, registered in GenBank with the accession number EU155118, might have the same function of floral
development as other AP1 homologous genes. [Ch, 3 fig. 1 tab. 11 ref.]
Key words: forest tree breeding; Carya cathayensis; APETALAL gene; cloning; sequence analysis

Carya cathayensis
[1]

. 2007-09-28;

Juglandaceae Carya

Arabidopsis thaliana

: 2007-11-22

('Y305331);
E-mail: wzhj21@163.com
E-mail: huangjq@zjfc.edu.cn

8 a

AP1

(200520)



428 2008 8
, , (2241 Mandel ™
CaMV35S AP1 ,
51 CaMV35S-AP1 Petunia hybrida, R, 15d
, , DNA,
(PCR) AP1
1
1.1
, (CTAB) @
DNA AP1 1 23 bp
, , LAP1: 5 -GCAGCAGCTTGATACTACTCT-
TA-3', RAP1: 5 - GTTTTGCTCCTGTATTGCCTTCT-3' 10 x PCR , Marker, Taq
plus DNA , dNTP , EcoR Takala ,
1.2 PCR
PCR (50 pL) 10 x PCR buffer 5 pL, 10 mmol L* dNTP 1.0 pL, LAP1 (10

pmol L) 1.5 ulL, RAP 1

(10 pmot LY 1.5 pL, Taqg plus DNA

(8.34 x 10° kat L") 0.5 pL,

DNA 1.0 pL(150 ng), ddH,O 39.5 pL PCR"; : 94 300s, 94
30s, 55 455, 72 120's, 30 , 12 600s, 4
1.3
PCR QIAGEN DNA
, pMD18- T ( ), 16 4 h ,
( Topl10), Amp/X-gal/IPTG LB , 37 14 h
, , LB , 37 12 h , EZ-10 Spin Column Plasmid Mini-
Perps Kit Hind /EcoR
1.4
DNA-
MAN  BLAST GenBank/NCBI/RGP
2
2.1 PCR
DNA , PCR , 500 bp
( 1), pMD18- T Topl10 ;
( 2, 486 bp ( 3
2.2
GenBank/NCBI BLAST( ) , AP1
1 , 486 bp, 2 , 86 bp 291 bp,
GT-AG 109 bp, 36 ( 2, CcAP1,
GenBank ( EU155118) Blast GenBank ,
1 , AP1 69%~
88% Saxifragaceae Heuchera americana, 88%;
Ongraceae Clarkia concinna, 69% ,

AP1
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4 5 PCR ;  6: Marker) ; 4: Marker)
Figure 1 Result of PCR(1 - 3: PCR product; 4 - 5: simple Figure 2 Restriction endonucleases identification of recombination
primer PCR results; 6:100 bp Marker) plasmid (1 - 3: Restriction endonucleases of recombination

plasmid with EcoRI and Hind ; 4: 100 bp Marker)

1 g CAGCAGCTTGATACTACTCTTAAACACATCAGGTCGAGAAAGgtaaaaaatcatgatag
Q O L bpbT TL K H I R S R K

61 cattagtataaatacagactggtacaggatgcagtttgatccattaattatttggtaatt

121 cact t g cagAACCAAGTTATGCACGAATCCAT TTCGGATCTTCAGAAAAAGgtaagcecc
N Q VMH E S 1 S D L Q K K

181 tacttctcccatatatatgtatgaagtagagaatccatatatcattgacagtactaacta
241 caaatcttaatgccatttgtggaaaatggtaattttacattctattctaaccagcataaa
301 catgcatggcttatccaaagtcctaatggtttt taagtgatgeccttgectgatgttcttta
361 ataacgaatggaattctccatataaaaattacgcttataaagagcaacaatgacatttta
421 tattgcttaatggatgggtcctctaacagetttteatgacagGAGAAGGCAATACAGGAG

E KA I Q E
481 CAAAA.

Q N
3 CcAP1 (
)

Figure 3 Nucleotide and predicted amino acid sequence of CcAP1 (the underline are oligonucleotide primer; the
open reading frame is shown by black capital letters)
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1 AP1
Table 1  Alignment of amino acid sequences of AP1 from some plant species
GeneBank 1%
eUAP1APETALAL-likeMADS-box AAP83372.1 88 Heuchera americana
MADS box transcription factor CAC81068.1 86 Daucus carota var. sativus
NAP1-2 AADO01422.1 86 Nicotiana tabacum
MADS-box protein MADS5 AAD39035.1 86 Nicotiana tabacum
MADS-box protein MADS2 AAD39037.1 86 Nicotiana sylvestris
MADs-box protein ABM67697.1 83 Citrus sinensis
squamosa protein CAJ44135.1 83 Misopates orontium
AP1 CAA78909.1 83 Arabidopsis thaliana
MADSS3 protein CAAB7967.1 83 Betula pendula
ASAPETALAL AAD51190.1 83 Madia nutans
floral binding protein AAF19164.1 83 Petunia x hybrida
MdMads 2.1 protein ABB22023.1 83 Malus x domestica
MADSS5 protein CAA67969.1 83 Betula pendula
AP1-like protein AAT07447.1 83 Vitis vinifera
MADS-box transcription factor AAY30857.1 80 Prunus dulcis
MADS4 protein CAA67968.1 80 Betula pendula
homeotic protein boilAP1 AAB08875.1 77 Brassica oleracea
SQUA CAA45228.1 75 Antirrhinum majus
FRUITFULL-like MADS-hox AAP83401.1 72 Papaver somniferum
FRUITFULL-like MADS-box AAP83367.1 69 Clarkia concinna
, CcAP1  CcLFY ,
, AP1
[1] , [J]. , 1979, 17 (2): 40- 44.

[2] MANDEL M A, YANOFSKY M F. A gene triggering flower formation in Arabidopsis[J]. Nature, 1995, 377: 522 - 524.

[3] MANDEL M A, GUSTAFSON B C, SAVIDGE B, et al. Molecular characterization of the Arabidopsis floral homeotic
gene APETELAL[J]. Nature, 1992, 360: 273- 277.

[4] IRISH V F, SUSSEX I M. Function of APLTELAL gene during Arabidopsis floral development [J]. Plant Cell, 1990, 2:
743 - 753.

[5] , , . AP1 [J]. , 2001, 43 (1): 63- 66.

[6] , , . DNA RAPD [J]. , 2005, 32 (1):
72 - 76.

[7] WEIGEL D, MEYEROWITZ E M. The ABCs of floral homeotic genes[J]. Cell, 1994, 78: 203 - 209.

[8] WEIGEL D, ALVAREZJ, SMYTH D R, et al. LEAFY controls floral meristem identity in Arabidopsis[J]. Cell, 1992,
69: 843 - 859.

[9] NG M, YANOFSKY MF. Activation of the Arabidopsis B class homeotic genes by APETALAL[J]. Plant Cell, 2001, 13:
739 - 754,

[10] FERRANDIZ C, GU Q, MARTIENSSEN R, et al. Redundant regulation of meristem identity and plant architecture by
FRUITFULL, APETALAL and CAULIFLOWER [J]. Development, 2000, 127: 725- 734.

[11] SUAREZ-LOPEZ P, WHEATLEY K, ROBSON F, et al. CONSTANS mediates between the circadian clock and the
control of flowering in Arabidopsis [J]. Nature, 2001, 410: 1 116- 1 120.



