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Cloning and sequence analysis of cDNA fragments of
L-galactono-1,4-lactone dehydrogenase and dehydroascorbate
reductase from fruit of Actinidia deliciosa
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(1 College o f Horticulture , Northwest A & F University ,Yangling , Shaanzi 712100, China;

2 Shaanxi Province Zhonghua Kiwi fruit Science and Technology Development Company , Xi’an,Shaanxi 710054 ,China)

Abstract: In order to research the molecular mechanism of V¢ accumulation,857 bp and 594 bp ¢cDNA
encoding L-galactono-1,4-lactone dehydrogenase(GallLDH)and dehydroascorbate reductase(DHAR) frag-
ment were cloned from fruit of Actinidia deliciosa by the method of RT-PCR,and then translated into ami-
no acid sequences. In GenBank compared with Rosa roxburghii Trat,Arabidopsis thaliana , I pomoea bata-
tas. et. homologous genes plants, the nucleotide sequence and the amino acid sequence of GalLDH gene
showed 88% of identity with those of Rosa roxburghii Tratt. The nucleotide sequence and the amino acid
sequence of DHAR gene showed 98% and 99% of identity with those apples, respectively,and they both
were classified the same family. These results suggest that the both ¢cDNA fragments are from DHAR and
GallLDH gene of Actinidia deliciosa.
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R A SR i OF R R R G AT — 70 C KA
T RNA 55 541,
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BRI T2 RNA $2H0S BOSCHR (12 ] 77 i B
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TA ,60 g/L SDS) iR ~1J5 . T 4 C.14 000 r/min
2.0 30 min, B WS VAR« VEED) @ VORI,
fE)=25:24:1 V&) : VCEFED =24 11
TRA W 4 2 W, BS54 4 mol/L LiCl
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1.3 FREBEHER S RNA B RT-PCR
1.3.1 GalLDH X B Ak Beh k45 R Gen-
Bank mgf s 19 J B4 3R I A BB SR  H B N R A5 4
WP GalLDH 3£ B ARSE )7 50531514 S:5'-ATT-
TAGCTCGCTGTGGCCTCG -3" #1 3] # A.: 5'-CT-
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RNA PCR Kit (AMV) Ver. 2. 1 (MBD i}i B # 17 2 %
SRV o 42 CFR A N IE K & 40 min, SR )5 D
SR SRR 51 S Figl ¥ A i#4 PCR R,
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Bank H 8 s 09 3R Foali . b S 0 B SE A 1Y)
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MI4 Sy A8l 51 %, M12 F1 MI3 S oy 51 4 %,



MI1; 5-TTC ATC TTC CAC ACT CTC TAC
CCC-3';MI2:5-CTA ATG GCT CTC GAG GTC
GCT GCT G-3'; MI3: 5-AGG AGC GGT CTT
CAC GAA GG-3"; MI4:5'-GCT TCC ACA ACT
GAC ATG CA-3',

1.3.3 cDNA % —4£69 4 4 RNA F 70 CK
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0.2 pL. Tag (5 U/pl) ., K B 7% Kb 55 2 100
pLIRR, BREMHRS)E BAEEIR., VIEF
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K2 BRBEBEIRSE GalLDH B ) RT-PCR 371
Fig. 2 RT-PCR product of GallLDH from fruit of

A. deliciosa cv. Qinmei
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Fig. 3 RT-PCR product of DHAR from fruit of

A. deliciosa cv. Qinmei
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M PEAT Sal T \EcoR T XU Y) % & Fl PCR %7€ .
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Fig.4 Recombinant plasmid characterized by PCR
BMEHE GalLDH #1 DHAR ¢cDNA R ESE
B2 B 5 43 1

¥ 2 A EEEE A H W R Be el ve kT pMD-

2.3

T18 ZARIF M T, 4% 857 F1 594 bp J¥ 4. 43 5l i
%% MHT-GalLDH il MHT-DHAR, H: fif 3 /¥ 5]
WE S ME 6 frn, @it 5 GenBank H % 5% (1) ]
U 3 R R AT R B B A R B R Bk GalLDH JE
(IR 7 51 5 of A4 0 R R B L 3k 8800,
TFEH R T A8 3 H S A R L 2 A
80 % LA I s Bk GalLDH 3t B 4 L 1k )5 91 5 il 4
R FE AL R 3k 88 %0 LU S B AR (83 06) L UL g I I
JEL B IR (X 2k 81 %6) (AEAR 38 A H 2 (2424 80%6) s
1717 55 7 Ak R B (75 ) MR, B 7 R LLE
AT A N R RO — S R R R SR —
5. BB DHAR 3R 885 7 41 5 32 52 1 AH AL
PSR 35 9920, SRR F i L £ I AL A
78 %0 LA I s Bk ME R DHAR 3t P i) 8 3 R 7 91 5 3
AR B3k 98 %0, SR E L KL i A AR UMY
N 75V HMBERIE . WA DHAR 3 2 5L )y
H R G B 8) W] LAt k4 ik Fn 2 S 7 it 4k
FERRABIEHRN R . X5ERNES LA
ERER.

ATTTAGCTCG
GGAGCTTGTG
GAGAATAGAC
TATCAAAATG
AGATCTCTAC
CTCTCATTTA
TTAACCAAGC
GGGCTTCGAT
AGCATGAAAG
CTCCAATAGA
TGATATATTT
ACAGAAGAGT
ACTGGGCCAA

CTAATGGCTC
TGCCCTTTCT
CACCTCATCA
GTGCCTGTGG
ATTGAGGAAA
TCAAAGATAT
GAACAGGCTT
TACATTGCTG
CTCAAGGTGG
CATAAGTACA

CTGTGGCCTC
GAGCACACTA
ATGTGAAGTA
GAAAGGTCCC
AGGGAATGCC
CTGAGTTAAG
TGAGGCTGAG
TGTGGTGGTC
ACCTTGAATA
GCAGCGCTGG
TCATGGGTTG
TTTTTCACTA
GATTGAG

Fig. 5

GGTGGCCTTG
CTGTTTCAAC
CCTTTACATT
CCGAAGTTCA
TCCAGAAATA
AGATAAACTA
TTCTGGAAGA
AACAGTGGGT
CATAGAAGGT
ACCGCCTGCA
GTATAATCGT
CAGGCGACTG

& 5

GAGTGGTTGC
CATGGCAGAG
CCATATACCG
CACCCAAATA
CAGGGTAGTT
CTCGCCCTAG
AGTCGGAGGG
CTCAGAGACT
GTAAAGCAGC
CTAAGAGCCC
GTACCTTCCT
ACCCAAACAC

TGAAGTCACC
ATCAAGAAAA
ACACTGTTGT
TAGCAGTAAT
CCAGATAAGA
ATCCTCTCGA
GTACAGAGTG
TGTTTTCCAG
TCATCGAGAA
CATGAGTCCA
ACAACAGATC
AATTGTGGGA

ATCCAATGTG
ATCATAAGAA
GGTTGTGAAA
GAAGCCATAC
GTGAAGTAGA
CAAAGATCAC
GGATGGAGTG
CAGGAACCCT
GAATGAGATA
GCTTCAAGCA
CCCGTCAAAG
TAAGTATTCC

BRMERE GalLDH cDNA B8 #2751
Nucleotide sequence of MHT-GalLDH ¢cDNA

TTGATAGACA
ATTGCTATCC
TGTAACCCTG
AGCACGTTCG
CATGAATGAG
GTTGCAAAGG
ATGAAATTTT
AGCCAAACCA
CCTGCACCTG
CAAGAGAGGA
AAAGGAAATT
GCGTATGAAC

TCGAGGTCGC
GCCAAAGGGT
ATCTCAGCGA
TGAAGTTTGA
AATACCCTGA
TGGGATCATT
TGCTTACCGA
GGGAGAAGGT
CTCTCGGCCA
CCGAGCTGCT

TGCCAAGGCC
TACTCTAACC
CAAACCCAAA
TGACTAATGG
GCCTTCTCTC
TGTGACATTT
ACTGAAGGCA
CACTGCTGCG
TTTCAAGAAG
TTTCTCAAGG

& 6

GCTGCCGGCG
TTGGAGGAGA
TGGTTTACGG
GTGCCTGATT
AAAACCCCTC
CTGAAGAGCA
TTAGATGAGC
GATCTAAGCT
TGGACGGTTC
GAATCCTTCG

CACCTGATCT
AGAAAGTACC
AAGTGAATCC
CCGATGTGAT
CTGAATCTGC
AGGATCCCGG
ATCTTAAGGC
TGGCACCAAA
CAGCAGATTT
TGAAGACCGC

Wik DHAR cDNA 19 4% 182 )5 51

CCTCGGCGAC
CTACAAGCTG
AGAGGGGAAA
TGTTGGGATC
TTCTGTGGGA
TGACGGATCA
ACATGGTCCA
ACTGTACCAT
GGCCCATTAT
TCCT

Fig. 6 Nucleotide sequence of MHT-DHAR ¢cDNA
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Fig. 7 Phylogenetic trees of the deduced amino acid sequences of plant GalLDH by Dnastar
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