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Effects of Ultraviolet Radiation on Expression of Shikimate Pathway-Related

Genes in Grape (Vitis vinifera L.) Berries

CHU Ying-Na, ZHANG Zhen-Zhen, PAN Qiu-Hong’
College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China

Abstract: The present study investigated the effects of radiation of UV-A, UV-B and UV-C, respectively, with
six doses on the expression of the genes in shikimate pathway and post-chorismate pathway in grape (Vitis
vinifera cv. ‘Cabernet Sauvignon’) berries at 11 weeks after full bloom, by means of real-time PCR. The results
showed that the transcript abundance of these genes in response to UV radiation was dose-dependent, but not
synchronized. A certain dose of UV radiation could significantly induce the expression of most of genes in
shikimate pathway and the expression of V'vCM-1, VvCM-2 and VvAS in post-chorismate pathway, but gene
expression was reduced when higher or lower radiation was applied. Various genes showed different responses
to the same type of UV radiation. Three types of UV all most significantly induced transcript abundances of both
VwDAHPS-1 and VvDAHPS-2 that encode the entry isozymes of shikimate pathway, whereas short wavelength
UV suppressed the accumulation of their transcripts. The expression of VvSK and VvCS was promoted only by
UV-A radiation of 1.2 kJ-m?, but not by UV-B and UV-C radiation. In post-chorismate pathway, the transcrip-
tional induction of V'wvCM-1 by UV radiation was more significant than that of either V'vCM-2 or VvAS.
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Fig.1 Schematic diagram of plant shikimate and post-chorimate pathways
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RS A h o IEFASEA UV-A AT (20 W; KT
[l 320~400 nm, & OGIGHE g F E4E TP A 365 nm
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VwCM-1. VvUbiquitin. VvSK. VvEPSPS-2,
VvEPSPS-1. VvCS. VvDAHPS-3. VvDAHPS-2.
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Table 1 Specific primers used for real-time PCR analysis of the genes encoding

key enzymes in shikimate and post-chorismate pathways

5 ] 44 T K A 1519 ISEEEY

VWDAHPS-1 FJ604856 5' TGCTGCTGGACTCACAGTT 3' 5' CATGAGCACCATCCAGTTG 3'
VWwDAHPS-2 GU060644 5' CACCGGAGGGTATGCTTCTA 3' 5' ACCAAGGGCTTCATCAACAC 3'
VwDAHPS-3 GU060640 5'TGCTTTGGGTAGGTGAGAGAA 3' 5' GGTTTGTTGCGAGGGTTTAG 3'
WwSK FJ604859 5' TTTGGAAGGAAAGGGGTGAT 3' 5' AGTTGGTGTGAGATTGGTTACG 3'
VvEPSPS-1 FJ604858 5' TTCCTGGACGGAGAACAGT 3' 5' CCAGCTTCCTGAGTTCTGTG 3'
VvEPSPS-2 GU060646 5' AGCATGAGAGGGCAGTTAGC 3' 5' ATGGGTTGCAGGACAATCTC 3'
wCs FJ604855 5' ATCGCTCTGGTGGGATACAG 3' 5' TCGTGGAACAACACATGGAT 3'
WwCM-1 FJ604854 5' AGGCCGGTAGATATGAGAAC 3' 5' TCACAAGCTGCAGTTAGTCC 3'
WwCM-2 GU060639 5' CTGCCATCAAAGCACAAGAC 3' 5' CCATCCCATTCACCACTACC 3'
WwAS GU060638 5' CATCTGGAAGCCGTTTTGAC 3' 5' CATCAGCGGGAACACTATCA 3'
WwUbiquitin AY684131 5' GTGGTATATTGAGCCATCCTT 3' 5' AACCTCCAATCCAGTCATCTAC 3'

CM2 CML Ub
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Fig.2 Agarose gel electrophoretic analysis of PCR products of genes in shikimate and post-chorimate pathways
M: DNA 43T iEAr#E DL2000; #4054 VvAS (AS). VwCM-2 (CM2). VwCM-1 (CM1). VvUbiquitin (Ub). VvSK (SK).
VvEPSPS-2 (E2). VvEPSPS-1 (E1). VvCS (CS). VvDAHPS-3 (A3). VvDAHPS-2 (A2)H1 V'vDAHPS-1 (A1)[A9552 i & B

PCR /4.
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Fig.3 Transcriptional expression of genes in shikimate and
post-chorimate pathways in grape berries treated
with different doses of UV-A
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Fig.4 Transcriptional expression of genes in shikimate and

post-chorimate pathways in grape berries treated
with different doses of UV-B
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Fig.5 Transcriptional expression of genes in shikimate and
post-chorimate pathways in grape berries treated
with different doses of UV-C
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