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Identification of viral pathogen of zucchini in Inner Mongolia
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Abstract: [ Objective] This study identified the pathogen of zucchini virus disease in Inner Mongolia
and determined its taxonomic status to provide basis for the prevention of zucchini virus disease. [Method])
Samples with typical symptoms collected from Tumote Zuoqi,Inner Mongolia were subjected to deep sSRNA
sequencing and RT-PCR detection. The obtained sequences were analyzed for consistency and a
phylogenetic tree was constructed. [Result] After splicing the sSRNA sequencing results of samples with
typical symptoms,a total of 14 viruses were annotated in the database,including Watermelon mosaic virus
(WMV) , Zucchini yellow mosaic virus (ZYMV) and Cucumber mosaic virus (CMV) with high propor-
tions of 59. 48%,20. 70% and 13. 70% ,respectively. In addition, the coat protein-specific band of Calla lily
latent virus (CLLV) was detected. Phylogenetic tree analysis showed that two isolates of zucchini ZYMV
(MK002236 and MK002237) were clustered with the Iranian ZYMYV isolate (KU528623). The sample Z1

(KR A 2019-11-28

[(HETH] AEH R K2EEZRAA SR G 3155 H (NDGCC2016-23)

fEHRIAT BEI996—) 20, NSl FEANT 45 26 A0+, 32 3 N FE LG %5 22 BF 55 . E-mail: yuejianying2018@163. com
GEMEES] B A975—) o N B EB/R A B8 1, B2 SR 1= 58 . E-mail: mingminzh@163. com



62 P AL AR MBI 4R (A SRR 2 B

519 %

of the zucchini WMV isolates (MKO015646) was closest to the Italian citrus WMV isolates (FJ823122). The
sample Z2 of zucchini WMV isolates (MK015645) formed a large branch with the French WMV melon iso-
lates, the French unknown crop WMV isolates, the French zucchini WMV isolates, sample Z1 WMV iso-
lates (MKO015646) and Italian citrus WMV isolates. [Conclusion] The main pathogens of zucchini virus

disease in Inner Mongolia were WMV ,ZYMYV and CMV,and mixed infections often occurred under natural

conditions. WMV and ZYMYV on zucchini may be initially transmitted by insect vector or man-made from

other crops or due to zucchini seeds imports and domestic transport.
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Table 1 Primers for detection of viruses by RT-PCR assay
ElE K2 FIYFES (5" —3" KR/ C GenBank % 3¢5
Name of primer Sequence of primer (5'—3") Tm GenBank No.
CMV-F TTCGATAAGAAGCTTGTTTCGCG 58 1X993913
CMV-R AGACGTGGGAATGCGTTGGTGCT
ZYMV-F ATGCAGAGGCACCATACAT 50 AF127932
ZYMV-R TGCTGCGTCTGAGAAATG
WMV-F CCAGTGGCAAAGGTGATA 50 DQ399708
WMV-R TGCTGCGTCTGAGAAATG
CLLV-F AATACTCGGGCA ACGAAGACAC 53 EF101347
CLLV-R TAATCCGTACCTAGGCATATACGG
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BREW.

2 R 500r

2.1 AREHAEHAEMH R EEER

P S vty R 2 JEORF T 8 85 7 4 - #9 FH ] 95
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Mosaic symptoms in leaves and zucchini in field in Inner Mongolia

Fig. 1
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15 241 618%% Clean reads( /5t reads ¥ 96. 46 %) .
FIH Velvet Xt sRNA 317 $f # J5 78 %88 & b
o v B 14 Ao 5 (R 2), Hih WMV PR 5]
204 %% contigs, & A 708 908 %k reads (28. 21%);
ZYMV PE323] 71 4> contigs, &7 1 731 846 4
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reads(68.92%); CMV t:$f 82 5] 47 4 contigs, &
5 2354% reads(0. 21%); SMV $#$ 5] 6 4> contigs,
A 27 246 4 reads(1. 08%); CLLV $f %] 4 4
contigs, 3 17 991 4% reads (0. 72%); WVMV #f

B3 3 4> contigs, %A 10 285 4> reads (0. 41%);
sRNA U e A 00 2] 7y 4 8 g A DERE |- 1 4>
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Table 2 sRNA deep sequencing results of zucchini mosaic disease
. Contigs Reads
Name of virus B H/ % B i/ %
Number Percentage Number Percentage

PG T AE 1955 B2 Watermelon mosaic virus (WMV) 204 59. 48 708 908 28.21
ANV P B A AR I TR
Zucchini yellow mosaic virus(ZYMV) & 20.70 1731 846 68.92
N R AE 9% B Cucumber mosaic virus (CMV) 47 13.70 5235 0. 21
K GAEMHI5 B Soybean mosaic virus (SMV) 6 1.75 27 246 1.08
I s 3 i R B Calla lily latent virus (CLV) 4 1.17 17 991 0.72
S AL i
Wisteria vein mosaic virus (WVMV) 3 0. 87 10285 0-41
LA 9% B Dasheen mosaic virus (DMV) 1 0.29 1010 0. 04
4e e
IR . TG 7 REAR B
East asian passi flora virus (EAPV) ! 0.29 2 246 0.09
B IR S5 B Pepper mottle virus (PMV) 1 0.29 6 920 0.28
A Y 58 Potato virus Y(PVY) 1 0. 29 58 0. 00
DM B R . o2 , oo
Choristoneura occidentalis granulo virus(WOGV) t :
Ambrosia asymptomatic virus (AAV) ! 0.29 317 0-01
7 24 3 5 ( N
Brazilian marseille virus (BMV) ! 0.29 195 0-01
O § ==
L AR 1 0.29 677 0.03

Yambean mosaic virus (YMV)
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M. DNA Marker; 1. (@B 5 2. Z1 K& 53. 22 Ff
M. DNA Marker;1. Healthy plant;2. Sample Z1;3. Sample Z2
&l 2 A FI P A AR iR e B 19 RT-PCR A

Fig. 2 RT-PCR detection of main virus in zucchini mosaic disease
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(KU240107) 3 6. 5 FE K FVEW 7529 Unknown South Korea
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YEY 730 B4 Unknown Francle (EU660585) ;10. 32 E P #7270 5 4
Zucchini France (JF273458) ;11. ¥ E P # 43 B4 Zucchini France
(FJ273460) ;12. 3 E A HAEY 73 %5 % Unknown France (EU660581) 5
13, ¥ FHK 2 B4 Melon France (JF273469) 514, th E PG  3 & 9
Zucchini China (MK015645) 515. % [ A £/} B5#) Panax ginseng
South Korea (KT992088)
Bl 3 A PEEE AL WMV 551 — S0k o
Fig. 3 Consistency analysis of WMV sequences in

zucchini mosaic disease
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1 2 3 4 5 6 7 8 9 10 11
1. Wit AR 5w Va8 2 90 B Cucurbita pepo Slovakia (DQ124239) ;

2. FETEPGH P B Y Cucurbita pepo Czech Republic (KF976712) ;

3. W AR TP 4 B Cucurbita pepo Slovakia (KF976713)
4. PPV H A B Y Cucurbita pepo Tran (KU198853) ;
5. L3 R AVEY 43 B4 Unknown Israel (AY188994);
6. L3 K EVEY 4> B ¥ Unknown Israel (EF062582) 5
7. A RAAEY 4> E ¥ Unknown Israel (EF062583) ;
8. HEATE #2542 B9 Cucurbita pepo Tran (JN183062) ;

9. hE P #Hi 4> B H Zucchini China (MK002237) 5
10. H [ P 2552 B34 Zucchini China (MK002236) ;
11. Jri sh 4y B9 Aphis Zran (KU528623)

B4 K HPGRG AR ZYMV P51 — S0 53 b
Fig. 4 Consistency analysis of ZYMV sequences in

zucchini mosaic disease

FeE S WMV 43 85 ¥ (MKO015646) 5 2 K # M 15
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L4, %) R 40 4F 9 43 B3 ¥ Unknown Isracl (EF062582)

BLE8 5 R 41 4E 2 B ¥ Unknown Isracl (AY 188994)

-~

A7 B W Ht 4y BE 4 Aphis Iran (KU528623)

A T ETGEH A 4B Zucchini China (MK002237)
‘ 56 I

A 1 E 7 32 9 B Zucchini China (MK002236)

B 5 118 ZYMV 704 CP & H 1 R 5 st L i

Fig. 5 Phylogenetic tree of nucleic acids of CP for 11 ZYMYV isolates

A7 BA VG BH 75 4 B W) Cucurbita pepo Tran (KU198853)

i % 4% 75 B 35 ¥ 4 B M Cucurbita pepo Slovakia (DQ124239)
A\ 7 VG B 75 9 B W Cucurbita pepo Czech Republic (KF976712)

307 ¥ 4% 72 VG # 2 4 B Y Cucurbita pepo Slovakia (KF976713)
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¥4 E VG 35 A 4 B ) Zucchii France (JF273458)

¥E [H 7 3 2 45 B4 Zucchii France (JF273460)

¥ 2R 0 /5 9 4> B4 Unknown France (EU660585)
51 76 A H [E 7 % 2 4 B4 Zucchini China (MK015646)
B B RAHE S B Citrullus lanatuItaly (F1823122)

64 | 5 R SR ¥4 B 4 Unknown France (EU660581)
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HE A 24 B Y Panax ginseng South Korea (KT992088)
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54 [‘&Eﬁa‘ﬁ&ﬁ%% Melon France (JF273462)

] i @ A 24> B ¥ Panax ginseng South Korea (KT992070)
42 I E% E A\ 24} B %) Panax ginseng South Korea (KT992092)

— 5 B R 4 EY 4 8 Y Unknown South Korea (KU240107)

0.005

&6 15 Ff WMV 43254 CP 4 119 & 40 #F b
Fig. 6 Phylogenetic tree of nucleic acids of CP for 15 WMV isolates
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