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Cloning of ascorbate peroxidase cDNA from apple

SU Xia,ZHAN GJun-ke ,MA Feng-wang

(Collegeof Horticulture, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abgract : With degenerated primers desgned according to conservative region of ascorbate peroxidase
gene sequence of Nicotiana tabacum, Capsicum annuum, Dimocar pus longan,and Popul us curamericana
on CGenbank ,the fragment of APX gene was cloned from Royal Gala apple by RT-PCR method and the 3
end by rapid amplification of cDNA end (RACE) strategy. The analyss showed that the spliced fragment
contained 694 base pairs,which were 97 % ,97 % ,84 % and 84 % homology to that of Fuji fruit ,Royal Gala
young shoot ,strawberry and Rosa hybrid cultivar in APX cDNA of Genbank ,respectively.

Key words: apple leaf ;APX gene; POX
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( ) 35

1

1.1

(Malus domestica Botkh.)

DHb5a,
Tagq DNA
,ONTPs MLV pMD18-
T TaKaRa
,Agarose Gel DNA Extraction Kit
mini kit ,
(sD9 dgma ,

( Escherichiacoli)

Plasmid

1.2
Genbank ( GenBank
:U15933) ( GenBank :DQ002888)
( GenBank : A Y831398) (Genr
:AJ698922) A PX ,
APX-1 APX-2 APX-3 ,
APX-4 APX-5:
APX-1:5-GTT GTT GCT GT(G T) GAA
(A/Q TTACT GG3 ;
APX-2:5-AGGAGC GTT C(T/A) G G(A/
CCET)T T(T/C) GAGGS3 ;
APX-3:5-CATC(C/ T)GCAGCATA(T/C
TT(C/T)T CAA CG3 ;
APX-4:5-CTG ATC TAG AGG TAC CGG
ATCC3;
APX-5:5-CTG ATC TAG AGG TAC CGG
ATCCTT TTTTTTTTTTTT TT(A/C/ Q-3 ;

Bank

1.3 RNA
DY [78]
RNA , - 70 RNA 0L
DEPC , ,
RNA
1.4 APX RT-PCR 3
(3 RACE)
1.4.1 RNA ,
APX-5 . cDNA 20
ML 4uL 5x MLV buffer,1.6ML

25 mmol/L MgCl2 ,2pL 10 mmol/L dNTP,20 U

RNasn ,2. 54 L APX-5,1U MLV 1

M g RNA , 10 min 42 15 min,

95 5min 4 5 min

1.4.2 RT-PCR 2uL ,
0.2 mL PCR 2.5pL 10 x Taq

Buffer ,0.5uL dNTP(10mmol/L) 2L Mg** (25
mmol/L) , 2L APX-1 (10M mol/L) ,2UL APX-4
(10 mol/L) ,0.2uL Taq (5 UML),

25uL , 1 PCR PCR
194 5 min;94 1 min, 52
1 min,72 2 min, 3B 72
10 min;4
1 PCR JAPX-1
APX-3 2 PCR ,
1.4.3 3 RACE 1.4.2 1 PCR
APX-2  APX-4 3 ,
1.4.2
1.5 APX PCR
1.5.1 PCR PCR Agarose
Gel DNA Extraction Kit , pMD18T
D H5a
, 100 mg/L Amp LB
37 12 16 h
1.5.2 PCR
(APX-1 APX-3) (APX-1  APX-3)
RT-PCR PCR , Xba Sal
, PCR
, (APX-2 APX-4)
(APX-2 APX-4) 3
PCR , Sal EcoR ,
PCR
BLAST
2
2.1 APX RT-PCR 3 RACE
RNA JAPX-1 APX-3
, RT-PCR 379 bp (
1), i APX-2  APX-4 ,
3 RACE, 500 bp ( 2
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cDNA 79
1 2 3
2000 bp —»
| «— 2000 bp 1000 bp —»
‘ 750 bp —» )
| «<—1000bp 500bp —> B
| <«— 750bp
e — il 100 bp —»
m 2 «— 100bp
1 APX RT-PCR 2 APX 3 RACE
1,2.RT-PCR ;3.DNA 1.DNA :2,3. 3RACE
Fig.1 RT-PCR products of apple leaves Fig.2 3 RACE procucts of apple leaves
1,2. RT-PCR products;3. DL 2000 Marker 1.DL 2000 Marker ;2 ,3.3 RACE products
2.2 489 bp( 4) APX RT-PCR 3
pMD18 T ., RACE : ( 5
DHb5a, , RT- APX cDNA 694 bp
PCR 379 bp( 3) ,3 RACE
| 23 4 5
e ]
2000 bp—»
, 2000b 1000b ‘
B g 750 bSZt »
4— 1 000bp 500 bp—»
g€ 750bp 250 bp—»
§ +— 500bp 100 bp—»
L <« 250bp
] —— 100bp
3 APX RT-PCR 4 APX 3 RACE
1. 12,3, PCR 4. PCR 1.DNA 2. ;3 .4, PCR
5.DNA 5. PCR
Fg.3 Test of RT-PCR recombined Fg.4 Test of 3 RACE recombined
plasmid in apple leaves plasmid in apple leaves
1.Digest fragment ;2,3 Sngle primer products; 1.DL 2000 Marker ;2. Digest fragment ;
4. PCR products;5. DL 2000 Marker 3,4. Sngle primer proudcts;5. PCR products
APX cDNA (GenBank :CX025276) Rosa hybrid culti-
Genbank APX var ( GenBank :A'Y937208) APX cDNA
, , 97%,97%,84% 84 %
( GenBank :DW248924)
( GenBank : CN943921) ,
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APX

1 GTTGTTGCTG TGGAAGTTAC TGGTGGGCCT GATGTCCCAT TCCACCCAGG AAGGACGGAT
61 GCCCCCGTGC CACCACCAGA GGGCCGTCTT CCTGATGCTA CCAAGGGTTG TGATCATTTG
121 AGGGATGTCT TCTGCAAGAC CATGGGCCTC AGCGACAAGG ATATTGTTAC TCTCTCCGGT
181 GGTCACACCC TGGGAAGGTG CCACAAGGAG CGTTCTGGAT TTGAGGGACC TTGGACTCCC
241 AACCCCCTTA TCTTCGACAA CTCCTACTTC ACGGTGCTTC TTGGTGGAGA CCAGGAAGGT
301 CTTCTAATGC TTCCAAGTGA CAAGGCTCTT CTGGATGACC CTGTCTTCCG CCCTCTTGTG
361 GAAAAATACG CTGCGGATGA AGATGCTTTC TTTGCTGACT ATGCTGAATC TCACATGAAG
421 CTCTCCGAGC TTGGGTTTGC TGAGGCCTAA GCAGAGCTGG AGAACTACAA GGGATGAAGC
481 CAATGCCTGT GCGCCTTTCT TTTGTATTTT TGGATGCCTC TTGGTTGTGA GGTTGTAGGC
541 AGTTGGTGCT TTTCTTTTTT ATCTTATCAG GTTTTAGGAA GTGGGACTTC TAGTTCGATT
601 TGAAGAACGA ATGTTTTTAA ATTGGATGGA ATGCTGGTAA TCATCCTCGT TGATTAAATA
661 ATACTGTAAT TTTCACCGAA AAAAAAAAAA AAAA

5 APX

cDNA

Fig.5 Resultsof APX gene cDNA sequencing in apple leaves
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