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Cloning, characterization and expression analysis of beta-1, 3-glucanase
gene in grapevine
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QIAN Ya-ming'*, XIE Zhen-giang’

(1. Institute of Horticuliure, Jiangsu Academy of Agricultural Sciences, Nanjing 210014 , China; 2. Jiangsu Key Laboratory for Horticultural Crop Genetic
Improvement, Nanjing 210014, China; 3. Jiangsu Modern Horticultural Engineering Center, Jurong 212400, China)

Abstract: To identify the role of beta-1,3-glucanase gene in grape disease resistance, a beta-1,3-glucanase gene
fragment with a length of 1 244 bp was cloned from grapevine Venus seedless leaves by RT-PCR method. Bioinformatics a-
nalysis revealed that the gene contained a complete open reading frame of 1 083 bp in length encoding 360 amino acids.
The molecular weight of deduced protein was 89 440, and the theoretical isoelectric point was 4. 83. Phylogenetic analysis
showed that amino acid sequence encoded by beta-1,3-glucanase gene shared 62. 1% , 60. 8% and 33. 1% similarities with
those in Prunus persica, Pisum sativum and Oryza sativa. Quantitative RT-PCR analysis revealed that the expressions of be-
ta-1,3-glucanase gene was up-regulated within 72 h after the inoculation of Plasmopara viticola, and the level were much
higher than that of control. It was suggested that beta-1,3-glucanase gene might play a certain role in response to grapevine
downy mildew infection.
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Table 1 Sequence of primers and size of amplified product

514 JF3 (5'—3") R BN (bp) i
PO1 GCAGGACTGCAGCTGACTGACTACT30VN cDNA A%
P02 ATGGCTGCCATGGTGCTTCTT 1083 ORF #3
P03 TTATATGTCACTCTTGAGGGATTCTTC 1083 ORF 1%
P04 ACACTTGCTCTTAGAACTAGTAGAAGTTC 691 5" v g 1
POS TGAACAAAGCGTAGGGAAGAGA 691 5o g 1
P06 GTTTGATGAGAACAAGAAGGAGCC 325 3 v ) 1
P07 GGTGGTAGAGCTCGCAGGACTGCAGCTGACTG 325 3/ v d) 1
PO8 GCTCGCTGTTTTGCAGTTCTAC 150 UBI 414
P09 AACATAGGTGAGGCCGCACTT 150 UBI Y3
P10 GGGGAGATGTGAGGGGTTAT 204 R RT-PCR
P11 CTAGCATGGCATCGAACAGA 204 FE 1 RT-PCR
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2.1 FE B 3-EREEEEER cDNA RERFSIST

HHE GenBank HY £ %5 S5 Y RIS 4 4 B-1, 3% 2K
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A 360 PR IEFRAEE 15, BioXM 2. 6 Tl 2 % £ 7
2 B-1,3-4 MG L P I g i R Y o T
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1 ACACTTGCTCTTAGAACTAGTAGAAGTTCTTCAATGGCTGCCATGGTGCTTCTTCTCGGGTTTTTATTGGCAACCCTT
M A A M V L L L G F L L A T L
79 CAGATAACAGGAGTGAAATCAGTGGGTGTATGCTATGGAATGCTAGGCAACAATCTACCGCCAGCATCACAAGTGGTA
Q 1 T 6 v 8§ v G vCYy GMULGNNULUPPA S Q V V
157 GCTCTGTATAAATCTCGCAACATCGACCGCATGAGGATCTACGATCCGAATCAAGCAGCTCTTCAAGCCCTTAGAGGC
A LY K S RN I D RMI R I YD P NQA AL Q AL R G
235 TCCAACATTCAACTCATGCTGGGTGTCCCTAACTCGGACCTCCAAGGCCTCGCCACCAACCCTTCCCAAGCACAGTCA
S N 1 Q L ML GV PN S DULQQGULATNUPS Q A Q S
313 TGGGTTCAAAGGAATGTGAGGAACTACTGGCCCGGCGTCAGTTTCCGGTACATCGCAGTCGGGAACGAAGTGAGTCCC

wW VvV Q R NV R NY WP G VS F RY I A V GN E V S P
391 GTCAATGGAGGCACATCACGGTTTGCGCAGTTTGTTCTGCCGGCCATGCGAAACATACGAGCAGCACTCGCATCAGCA

vV NG G T S R F A Q F Vv L P A MURNTT R A AL A S A
469 GGCCTCCAGGACCGAGTCAAGGTCTCCACCGCAATCGACTTAACACTTCTGGGCAACTCCTACCCTCCATCTCAAGGC

G L QDU R VKVSTATIDTLTTLTLTGNS SYTZ PP S Q G
547  GCTTTCCGGGGAGATGTGAGGGGTTATTTGGATCCGATCATCCGCTTCCTGGTAGACAATAAGTCGCCGCTTCTGGCG
A FR GDVU RGYULDTPITIIT RTFTLVDNTEKSPTLTL A
625  AATATATACCCTTATTTCAGCTACTCAGGCAACCCCAAGGACATATCTCTTCCCTACGCTTTGTTCACTGCAAATTCA
N I Y PY F SY S GNUPZ K DI SLZPYATLTFT A NS
703 GTTGTTGTATGGGACGGCCAGCGCGGGTATCAGAATCTGTTCGATGCCATGCTAGATGCTCTGTACTCGGCTCTGGAG
V VVWDSGI QU RGY QNLULTFD AMTLTUDATLTYS AL E
781  AGGGCCGGAGGGGCGTCGTTGGAGGTGGTGGTGTCGGAGAGTGGCTGGCCGTCTGCCGGGGGATTTGGGACTACGGTT
R A G G A S L E VV VS ESGWTZPSAGTGT FGTT V
859  GATAATGCAAGGACTTATAATTCGAATTTGATCCGCCACGTCAAAGGCGGGACTCCGAAGAGGCCAGGAAGAGCCATA
D NARTYNSNTILTITZ RUHVYVI KT GG GTZ&PZ KT RP G R A I
937  GAGACTTACCTCTCTGCCATGTTTGATGAGAACAAGAAGGAGCCGCAGTTGGAGAAACATTTTGGGCTTTTCTTTCCA
E T Y LS AMTFTDTENT KT KE PQTLETZK HFGTLTFETFTP
1015  AACAAACAGCCGAAGTACTCTATCAACTTTTCTGGAGAAAAACCTTGGGATGTGTCTACTGAAAATGATACAAATGAA
N K Q P K Y S I NTF SGEZ KU PWDVSTENDTN E
1093  GAATCCCTCAAGAGTGACATATAAGCATTGCAATAACAATGCTTTATTTCCATGTATCTTAGCTTTTCAGCGTTAAGA
E S L K S D I *
1171  GCATATAATAAAGTGAAGAACTATGGCCTTGTAAAGTCCTTTATTTCAAAAAAAAAAAAAAAAAAAAAAAAAAA

E1 #HEL1IARBEHEEENZERFIREESHEERFT
Fig.1 Nucleotide and deduced amino acid sequences of grape beta-1,3-glucanase gene
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e FT FIGTTVDNARTYNSNLIRHVKGGTPKRPGRAIETYLYAVFDENKKEPOLEKHFGLFFPNKCOPKYSINFSGEKPWOVSTENDTNEESLKS DRt
i G 78 7 FGTTVDNARTYNSNLIRHVKGGTPKRPGRAIET YLJ§JANVFDENKKEPQLEKBFGLFFPNKCPKYSINFSIGEKPVWCVSTENDTNEE SILKSDeEtY

e E IR FGTTVDNARTYNSNL IRHVKGGTPKRPGRAITETYL AMFDENKKEPQLEKHFGLFFPNKQPKYS INF SGEKPWDVSTENDTNEESLKSD
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Fig.2 The alignment of beta-1,3-glucanase amino acid sequences in table and wine grapes
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4 FESHMEY B-1,3-AREBREHLIN
Fig.4 Phylogenetic tree of beta-1,3-glucanase among grape

and other plants based on amino acid sequence
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