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Reduction of the losses and risk of outbreaks caused by apple latent and
dangerous viruses on China apple production by strengthening
standard fruit tree sample collection and virus detection
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Abstract Virus discases on apple trees occur worldwide and induce severe losses. To date, no pesticides are effec-
tive for virus diseases. Apple viruses cause latent infection and mainly transmit by grafting. Dangerous viroids in-
fection may result in complete loss of economic value of apple fruit. Detection of apple viruses is effective to con-
trol their transmission and acts one of key measures for both virus-free seedling propagation and apple tree man-
agement. As there is a gap to know the tissue distribution and titer of viruses in apple trees, there are some misun-
derstandings for sample collection and detection methods. Here, based on our research and detection work on ap-
ple viruses for ten years, we briefly introduced the occurrence characteristics of apple viruses in China, detection
methods, and the standard technical methods in detail that cover sample collection, processing, total RNA isola-
tion, RT-PCR parameters, controls and results analysis. The detection primers were fully listed.
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0.5 pl. apscarviroids-R (20 pmol/I1) 0. 5 pL, EF-1aF
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Table 1 Primers for detection of apple major viruses

Fl4m b Be/bp 1B KREE/C

%[%Zﬁ\ FF(5-3D Target Annealing WH{
Primer Sequence Application
fragment  temperature
ACLSV-FL12] GAGARTTTCAGTTTGCTMGA 794 53 RT-PCR f1Z & RT-PCR
ACLSV-R AGTCTACAGGCTATTTATTATAAGT
ASGV-F1L13] TGGAAACCGAGGATGGACAG 666 59 % & RT-PCR
ASGV-R1 CTGGTACCCAAACCCAAGCCTTAG
ASGV-F2l14] GGAATTTCACACGACTCCTAACCCTCC 500 59 RT-PCR
ASGV-R2 CCCGCTGTTGGATTTGATACACCTC
ASPV-F1L13] GAAGTAATCGCATCATTCAC 346 56 % RT-PCR
ASPV-R1 GATATGTACC TATTGATGGTTTC
ASPV-F2L15] TGCCTCAAAGTACACCCCTCAGT 316 59 RT-PCR
ASPV-R2 CGCCAAGAAATGCACAGC
ApNMV-CP(+)[6] ATGGTGTGCAATCGCTGTCA 640 50 RT-PCR
ApNMV-CP(-) CATCGACCATAAGGATATCA
apscarviroids-FL6J (PBCVd100C)  AGACCCTTCGTCGACGACGA 220 58 RT-PCR #1Z #E RT-PCR
apscarviroids-R(PBCVd94H) TGTCCCGCTAGTCGAGCGGA
EF-1q-FL13] TCATCATGAACCACCCCG 520 58 RT-PCR #1Z£ & RT-PCR
EF-1a-R CCTGTCCAGAACCCAATTC
ASSVd-HI7 CCGGTGAGAAAGGAGCTGCCAGCA 333 67 RT-PCR
ASSVd-C CCTTCGTCGACGACGACAGGTGAG
ADFVd-FL18] GAGGAAAACTCCGTGTGGTTC 274 55 RT-PCR
ADFVd-R AGCTCCACTCCCTGCCAGACC
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EF-1q is reference genes.
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