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Abstract: Barley yellow dwarf virus (BYDV) can cause wheat yellow dwarf. In this study, we isolated a fragment of a wheat
resistance analogous gene, tentatively named BYDV response gene 1 (BRG1), which was expressed in the BYDV resistant
wheat-Thinopyrum intermedium translocation line YW642 but was not expressed in the BYDV susceptible wheat Zhong 8601
using cDNA-AFLP technique. The full-length cDNA sequence of the gene BRG1 was obtained by rapid amplification of cDNA
ends (RACE) and RT-PCR methods. The gene BRG1 encodes a NBS-LRR protein consisting of 645 amino acid residues, which
possesses one typical NB-ARC domain and three leucine-rich domains. The result of expression analysis by Q-RT-PCR method
indicated that the expression of BRG1 gene was predominant in the BYDV resistant translocation line YW642 and induced by
BYDV infection, reached the peak at 48 h post inoculation with BYDV. However the express level of the gene in the susceptible
wheat parent Zhong 8601 was lower than that in the resistant wheat YW642, and showed a decline tendency with BYDV infection
time. The mRNA expression of BRG1 gene in YW642 was up-regulated by salicylic acid (SA) and jasmonate (JA). Virus induced
gene silencing technique was used to conduct functional analysis of the gene BRG1. The results showed that after BYDV infection,
BYDV relative content in BRG1 knocked-down YW642 was higher than that in YW642 expressing BRG1 gene, whereas the si-
lenced BRG1 gene did not obviously alter the plant phenotype to BYDV infection. This result suggested that the gene BRG1 may
be involved in the host response to BYDV infection but not be an important gene.
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Table 1 Sequences of primers in isolation and analyses in this study
Primer Sequence (5'—3’) Application
P38 GACTGCGTACATGCAGACC cDNA-AFLP Selective primer of cDNA-AFLP
Mlé6 GATGAGTCCTGAGTAACGC cDNA-AFLP Selective primer of cDNA-AFLP
AP GGCCACGCGTCGACTAGTACT17 3'RACE 1 The first primer for 3’RACE
AUAP GGCCACGCGTCGACTAGTAC 3" 5RACE 2 The second primer for 3’ and 5’RACE
3P1 TAGCACGCAGTTACAAAG 3’RACE 1 The first round primer of gene for 3’'RACE
3P2 ATGACTGGTGCATGGAAGA 3'RACE 2 The second round primer of gene for 3’RACE
5PI-1 TGATTCATCTGGCACAA 1 5RACE 1 The first gene-specific primer for the first 5’RACE
S5P1-2 AAGAAGGGAGCGTCATAC 1 5RACE 2 The second gene-specific primer for the first S’RACE
S5P1-3 GCCAAGCAGACTTCGGACA 1 5RACE 3 The third gene-specific primer for the first SRACE
5P2-1 AAGCAGACTTCGGACA 2 5RACE 1 The first gene-specific primer for the second 5’RACE
5P2-2 TCCGTGCTGTTTCTTCTA 2 5RACE 2 The second gene-specific primer for the second 5’RACE
5P2-3 AGGAAAAGCAGCAAAATA 2 5RACE 3 The third gene-specific primer for the second 5’RACE
5P3-1 ATCAATACCCTGGAA 3 S5SRACE 1 The first gene-specific primer for the third SRACE
5P3-2 TTTCTGGCAAGTGTTGTTTT 3 5RACE 2 The second gene-specific primer for the third SRACE
5P3-3 CGGTACATAAGGCCGTAATC 3 5RACE 3 The third gene-specific primer for the third S'RACE
BR1-OU TGCCGAACCTGATAAAGCATC BGR1 cDNA Forward primer for the full-length cDNA sequence of BGR1
BR1-OL ACACTCCTTGCAGGTGGTGGT' BGR1 Reward primer for the full-length cDNA sequence of BGR1
2819U GTCGCCGCCTCCTCGTCCT RT-PCR BGR1 Forward primer for RT-PCR analysis of BGR1
3000L CTCG CTGCCGCCACCCTC RT-PCR BGR1 Reward primer for RT-PCR analysis of BGR1
WACT-F CACTGGAATGGTCAAGGCTG actin RT-PCR Forward primer for RT-PCR analysis of actin
WACT-R CTCCATGTCATCCCAGTTG actin RT-PCR Reward primer for RT-PCR analysis of actin
18SrRNA-F  GTGACGGGTGACGGAGAATT 18SrRNA RT-PCR Forward primer for RT-PCR analysis of 18SrRNA
18S rRNA-R GACACTAATGCGCCCGGTAT 18SrRNA RT-PCR Reward primer for RT-PCR analysis of 18SrRNA
Oh 48 h 72h , RACE
T I 0 S 5 4 : BRG1 ¢DNA
3218 bp, 1938 bp
(ORF) .
1 (BR1-OU/BRI1-OL), YW642
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P38M16 primers in thsaDt\?_aLZhiIL:fter inoculation with ’ HMO036360
R: - YW642; S: 2.2 BRG1
8601”; RW: - BYDV — YW642, RY: BRG1 645
R: wheat-Thinopyrum intermedium translocation line; S: common BRGI BLASTp DNAMAN , BRGI
wheat variety “Zhong 8601”; RW: YW642 inoculated with aphids NB-ARC
without BYDV; RY: YW642 inoculated with aphids with BYDV. ’
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Fig. 3 Phylogenetic tree of deduced amino acid sequences of
BRG1 and other resistance proteins in wheat
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