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Abstract A SYBR Green [ based real-time quantitative RT-PCR (qRT-PCR) method for Grapevine leafroll-asso-
ciated virus 2 (GLRaV-2) was established. An excellent linear correlation (0.999) and amplification efficiency
(102.2%) were obtained from the standard curve. The detection limit of the method was 10~ dilution fold,
which was 100 times higher than that of conventional RT-PCR. The method was subsequently used to detect gra-
pevine samples in different seasons and different positions of plant. The detection efficiency of QRT-PCR for gra-
pevine samples in most seasons and positions were generally higher than that of conventional RT-PCR. The detec-
tion rates of qRT-PCR for samples in spring, summer and autumn were 67% , 89% and 86% ., which were 42% ,
28% and 17% higher than those of conventional RT-PCR, respectively. For dormant branches in winter, the de-
tection rates were the same for the two methods (100%). In general, the old petioles and tendrils in summer,
branches in autumn and winter were the best materials for GLRaV-2 detection by qRT-PCR, with the detection
rates of 100%. For field samples (belonging to 38 cultivars) from 17 provinces in China, 10 of 116 samples were
detected to be positive by qRT-PCR, and the detection efficiency was higher than that of conventional RT-PCR.
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Table 1 Primers screened for GLRaV-2 qRT-PCR amplification in this study

GIE7 B2 S S19FH1 (53" H bp LA TN/ bp Z:25 3CHR
Primer name Primer sequence Target gene Product size Reference
198F CATTATATTCTTCATGCCTCTCAGGAT Polyprotein 116 [7]

290R GATGACAACTTCTGTCCGCTATAGC
GLRaV-2F GATGGTGAAGCGTGACGCTAAGGTG HEL 241 [8]
GLRaV-2R TATGGTACACATCGTCGTCACCAAGC
P19qtF4 CTAACAATTTCTTCTTTGGATCGCA p19, p24 155 [5]
P24qtR GAATGTCTTCAGCTTCATAAGGAG
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Fig. 1 Result of RT-PCR for amplification with
different GLRaV-2 primer pairs
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Fig. 3 Sensitivity of qRT-PCR (a) and conventional RT-PCR (b) detection of grapevine samples at different diluted gradient
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Table 2 Detection results of grapevine samples from different seasons and positions by RT-PCR and qRT-PCR

Ik S Fh # Spring ¥ Summer Bk Autumn £ Winter

Method Cultivar A B €¢C b E Z A B CDE Z A B C D E Z Z
gRT-PCR 7iEZZk Cabernet Sauvignon = = = = = = = = T = TF TS F =F T F HF = ==
2T BR-1 Red Globe-1 = 9+ F = = F F HF F F F+ F+ F F F F HF = ==

2T ER-2 Red Globe-2 - -+ -+ - + + - 4+ + + - = = — + + +

2T BR-3 Red Globe-3 + + + + + + + + + + + + + + + + + + +
i A% Jo#% Crimson Seedless + + + + + + + + + + + - + + + + + + +

i ER Cabernet Franc + &+ F + F F F F+ F F +F F+ F F F F = 4 ==

it %/ % Detection rate 50 67 83 67 67 67 83 83 83 100 100 83 83 83 83 83 83 100 100
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473K 2 Table 2(Continued)

Jrk b % Spring H Summer Fk Autumn £ Winter
Method Cultivar A B C D E Z A B C D E Z A B C D E Z Z
RT-PCR 7@ ¥k Cabernet Sauvignon = = = 94 = GF = = G TG TGF GF T GF 9 T+ aF A =

ZIHbER-1 Red Globe-1 - - - - - - - + - + + 4+ 4+ + 4+ + + + +
2T ER-2 Red Globe-2 = = = = = ¢ ¢ gF = Sp = P P = = = p o +
ZIHbBR-3 Red Globe-3 - - - - - - - - 4+ + + 4+ - + = + + + +
TR AR Jo% Crimson Seedless = = = = = = = = = = = = F F = F = I
i ER Cabernet Franc + + + + + + + + + + + + - + + = = — +
Kt 2/ % Detection rate 17 17 17 33 17 50 33 50 50 83 67 83 50 83 67 50 83 83 100
D A: Wob; B: B C. B0 D BIAE; E: B Z: Kidk.
A: Young leaf; B: Young petiole; C: Old leaf; D: Old petiole; E: Tendril; Z: Branch.
—a— qRT-PCR +:*a++ RT-PCR 100 —a— qRT-PCR +:+#--RT-PCR
100, ) 100
89 86 100 78 83 83 83 88
- 80 72 A
SE LT e - S E 9
~ F R O ~ < 60t
% 8 61 % § e e Se T "
3wl Fial e &
[a) o o 3‘3
20+ 25 20+
0 a : : : : : b
= =} % % et e B RO B B
Spring Summer Autumn Winter Young  Young Oldleaf Old petiole Tendril  Branch
Z=4 Season leaf petiole

AL Position

E 4 qRT-PCR #1 RT-PCR #&UARFE T (a) AR R ERAL (b) B A HE M GLRaV-2 B E i H %
Fig. 4 Detection rate of GLRaV-2 in grapevine samples from different seasons (a) and

different positions (b) by qRT-PCR and RT-PCR
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