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Detection and full sequence analysis of Apple scar skin viroid in
‘Maypole’ apple

LIU Hongyu, SUN Zihao, LI Baohua, WANG Caixia

(Key Laboratory of Integrated Crop Pest Management of Shandong Province , College of
Plant Health and Medicine . Qingdao Agricultural University, Qingdao 266109, China)

Abstract In September 2017, ‘Maypole’ fruits with typical dappling and scaring symptoms were found during the
investigation of apple virus diseases in Jiaozhou, Shandong. The buds from diseased ‘Maypole’ tree were grafted
on the healthy ‘Fuji’ apple tree. Apple scar skin viroid (ASSVd) was detected by using RT-PCR method. The full
nucleotide sequence of the isolate was analyzed by DNAMAN and MEGA 5. 1 software. The results showed that
ASSVd was detected in the symptomatic ‘Maypole’ fruits, branches from the tree with diseased fruits and ‘ Fuji’
apple tree grafted with diseased buds, while no ASSVd was detected in the asymptomatic Maypole’ fruits and
branches in the corresponding trec. The dominant sequences of ‘Maypole’ isolate comprised 333 nucleotides
(GenBank accession no. MG745387), which shared 92% to 99% identity with other ASSVd sequences registered
in the GenBank. Multiple alignment and phylogenetic tree analysis of ASSVd nucleotide sequences revealed that
the terminal conserved region (TCR) and central conserved region (CCR) of this isolate were identical with those
of the reported reference sequences. In addition, the ‘Maypole”’ isolate was closely related with other ASSVd iso-
lates from different sources. For the first time, ASSVd was found and identified in ‘Maypole’.
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a: Symptomatic ‘Maypole’ fruit; b: Detection of ASSVd by RT-PCR, M:
DNA Marker DL2000; 1: Symptomatic ‘“Maypole” fruit; 2: Branch from the
tree with diseased fruit; 3-4: Asymptomatic ‘Maypole’ fruit and branch from
the corresponding tree; 5-6: Positive and negative control

B1 ‘#E RIRFERSERFRERFE RT-PCR &N
Fig. 1 Dapple apple symptoms on ‘Maypole’ fruit and
detection of ASSVd by RT-PCR
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MG745387 is a sequence of ASSVd infecting ‘Maypole’; HQ840722.1 is an ASSVd sequence from Beijing; MHO013320 is an ASSVd sequence
from Shandong; NC_001340.1 is a reference sequence of ASSVd. Black boxes represent two conservative regions of apscarviroid
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Fig. 2 Multiple alignment of ASSVd sequences from ‘ Maypole’ and other three Chinese isolates
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Fig. 3 Phylogenetic tree of ASSVd sequences from

‘Maypole’ and other isolates
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