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Detection of Zucchini yellow mosaic virus of pumpkin
in Changsha and molecular evolution
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Abstract: Zucchini yellow mosaic virus (ZYMV) was detected in 160 suspected pumpkin virus samples in Changsha area,
and the detection rate was 46.9%. To further clarify the classification and molecular evolution of ZYMV Changsha
isolates, the coat protein gene was cloned and compared with the ZYMV coat protein gene reported in GenBank. And
these sequences were analyzed for genetic recombination, phylogenetic, genetic differences, selection pressure,
population structure and gene drift analysis. The results showed that no significant recombination of ZYMYV coat protein
gene was found. Mutation and negative selection are the main driving forces of its evolution, the population structure is
relatively stable but is in the trend of expansion. The different isolates of ZYMYV coat protein gene form 3 geographically
relevant populations: America population, Europe population and Asia population. There is no frequent gene exchange
between America and Europe and Asia, and each group may be affected by genetic drift, and gene exchange between

Europe and Asia is more frequent.
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Table 1 Primers for cloning coat protein gene of ZYMV

(5'-3" /bp
Pl P1-F ACCTACAAGCCCTTCACC 8476~8493 501
P1-R CGTCCATCATAACCCACA 8976~8959
P2 P2-F TAAGGATGTGAATGCTGGTT 8663~8682 867
P2-R CTTCCGACAGGACTACGC 9529~9512
1.2.4 ZYMV CP 2 & DNA 5 7| £k 3B 4L 32
[20]
GenBank 7ZYMV CP ClustralX2
( 2017 2 18 46 CP
s onl21]
2) VMV CP Trans Align
BLAST Clustral X2

Watermelon mosaic virus
BioEdit!"” CP

F2 BREIZYMV 5 BEMHE KR
Table 2 ZYMV isolates involved in this study

DQ124239 Cucurbita pepo IN192420 Cucurbita pepo
KT598222 Cucurbita maxima IN192419 Cucurbita pepo
KT778297 Cucumis anguria IN192418 Cucurbita pepo
NC003224 Luffa cylindrica IN192417 Cucurbita pepo
KF976713 Cucurbita pepo IN192416 Cucurbita pepo
KF976712 Cucurbita pepo IN192415 Cucurbita pepo
AF127929 Luffa cylindrica IN192414 Cucurbita pepo
KX499498 Cucurbita pepo IN192413 Cucurbita pepo
KU528623 Aphis IN192412 Cucurbita pepo
KU198853 Cucurbita pepo IN192411 Cucurbita pepo
JQ716413 Cucurbita pepo IN192410 Cucurbita pepo
JN183062 Cucurbita pepo IN192409 Cucurbita pepo
JN192428 Cucurbita pepo IN192408 Cucurbita pepo
IN192427 Cucurbita pepo IN192407 Cucurbita pepo
IN192426 Cucurbita pepo IN192406 Cucurbita pepo
IN192425 Cucurbita pepo IN192405 Cucurbita pepo
IN192424 Cucurbita pepo AY188994 Cucurbita pepo
JN192423 Cucurbita pepo AY279000 Cucurbita moschata
IN192422 Cucurbita pepo AY278999 Cucurbita moschata
IN192421 Cucurbita pepo AY278998 Cucurbita moschata
AB369279 Cucurbita pepo ABI188116 Cucurbita pepo
EF062583 Cucurbita pepo ABI188115 Cucurbita pepo
EF062582 Cucurbita pepo KT992083 Panax ginseng
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Table 2 Positive rate of ZYMV in pumpkin samples collected in
Changsha

1%

37 20 54.1
38 17 44.7
20 8 40.0
42 19 452
23 11 47.8
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Fig.1 Phylogenetic tree constructed based on the CP gene sequences of ZYMV
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Table 3 Gene flow and genetic differentiation of ZYMV
Ks*(P ) ZP ) Snn(P ) Fst Nm
(26) (12) 1.301 48(0.000 0***) 268.329 80(0.000 0***) 1.000 00(0.000 0***) 0.468 60 0.28
(26) ®) 0.872 35(0.000 0***) 218.037 36(0.000 0***)  0.941 18(0.000 0***) 0.523 61 0.23
(12) ®) 3.574 35(0.031 0%*) 93.250 54(0.241 Ons)  0.850 00(0.003 0**) 0.061 91 3.79
* 0.01<P<0.05 ** 0.001<P<0.01 *** P<0.001
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dN/dS 1( 4) Fig.6 Conservation regions of the coding regions of ZYMV
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Table 4 Selection pressure analysis of ZYMV
327~837 0.624 0.941 0.000 0
dN ds dN/ds
327~837 0.624 0.955 0.000 0
26 0.000 63+0.000 26 0.009 63 £0.001 87 0.065 42
8 0.02216+0.003 89 0.130 09+£0.017 00 0.170 34 7ZYMV
12 0.025 18+0.004 12 0.260 36+0.02523  0.085 11 ( 7) ZYMV
46 0.013 57+0.002 03  0.150 85+0.014 97  0.089 96
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(35 RT7 ZYMV BT
E£5 ZYMV BAZEERFN SRR & 4% Table 7 Neutrality tests of ZYMV
Table5 Nucleotide and haplotype diversity of ZYMV Fu&Li’s D Fu&LisF Tajima’s D
26 —4.622 30 —4.696 95 -2.649 06
26 0.003 34+0.131 86 0.077+0.070 8 -0.69362 075965  -0.63628
8 0.049 390.055 92 0.964+0.077 12 -042564 053605  -0.59253
12 0.075 310.086 17 0.955+0.047 46 —3.80697  —3.75363  -2.02762
46 0.059 01+0.131 86 0.719+0.074
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