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1 E: NWHTEH Kk SE{LRFE (Pepper vein yellows virus, PeVYV) 7E $7 MM BH_E 1 & A= 5 A o
Hor 7R S BL. FH RT-PCR VX R H 52048 25 AN KA 2T 548 4 BAUSE AL 25005 £F i EAT ARSI . &5
REW]: 129 B NPHEREM, KON 23.54%. IR 14 DNAFERFE S PeVYV 2- I CARIE F
E A E R PeVYV 4Bt 47 51l Lt , PO K PRZ B R VR MY 90.9% ~ 100.0%, 2 E:FR AR A
97.7% ~ 100.0%; CP & FAZFRR FIJEPE N 93.7% ~ 100.0%, FIEFAALIMEN 97.9% ~ 100.0%; MP FH[H 1%
HIRFITRME N 94.7% ~ 100.0%, ZIEBRALIELI N 100.0%. £ RGHIEMF, H 13 NREEL PeVYV 4
B PO KN RA—HE, SHESEY (KP326573) HISEGRARKIE, Ml &M PeVYV 40 B4 5K
FIES EPIRISRG R RBUE . SIMFTE PeVYV 43 B84 CP JER 5 E . KR, EEFMTEIEA 7 859

N3, ABAFERFE S PeVYV 43 B84 SR PN A A 43 3 o AN [F] SR AE 25 MP BR R 4 SR TE — 2,
BEHAMMX PeVYV 7 BN ZERAHE . TFAL LRI IMBEM EARFMIX PeVYV 43 B HEA — &
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Identification of Pepper Vein Yellows Virus and Evolution Analysis of P0,
CP and MP Genes
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Abstract: In order to find out the occurrence and distribution of pepper vein yellows virus (PeVYV)
and its molecular variation on pepper in Guizhou. 548 suspected samples from 25 sampling location in
Guizhou Province were analyzed using RT-PCR. The results showed that 129 samples were positive and
the detection rate was 23.54%. The sequence alignment of the PeVY'V isolates from 14 different locations

with the reported PeVYYV isolates from China and other countries was performed, the nucleotide and
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amino acid homology of PO gene was 90.9% - 100.0%, amino acid similarity was 97.7% - 100.0%, the
nucleotide and amino acid homology of CP gene was 93.7% - 100.0%, amino acid similarity was 97.9% -
100.0%, the nucleotide and amino acid homology of MP gene was 94.7% - 100.0%, amino acid similarity
was 100.0%. In the phylogenetic tree, the results indicated that PO of PeVYV from 13 locations were
clustered and closely related to the isolates(KP326573), isolates from Bozhou, Zunyi, were closely related
to the isolates from Australia. All PeVY'V isolates CP gene in Guizhou were clustered with isolates from
China, Australia, the United States and Spain. But the PeVYV isolates from different locations were
clustered into two different branches. All MP genes from different locations were clustered together, and
there was no significant difference in comparing with isolates from the other regions. The research results
show that PeVY'V isolates from different regions had molecular variation and genetic differentiation.

Keywords: pepper; pepper vein yellow virus; PO gene; CP gene; MP gene

DU R BRUMAE R4S, PR AR P B3 A Ja A T 51 o BRSO 5005 A2 BB b Ag B & e 1)
BRAIR 22— HAT, oS ECHREREHRUETERFZEA 33 8 (X5, 2019), E5HHX C%E
13 PR Gt EE (EHRIFE 25, 2015; Zhang et al., 2015; SEk %5, 2017). BbH ki
JiiE; (Pepper vein yellow virus, PeVYV) SR KINHIREE, NIEREER (Luteoviridae)
A LR ERE (Polerovirus) W 51 (Yonaha etal., 1995), FE[RZHA 6 244 nt 1Y 1E X H5E RNA
(Positive single strand RNA + ssRNA), 7 6 PN IFELHE (Open reading frame, ORF), F 44
i RNA ) RNA A (RNA-dependent RNA polymerase, RdRp). PO &1, P1 &1, 45 A
(Coat protein, CP). 12z (Movement protein, MP) FliH 4% (Read-through domain, RTD)
%% (Dombrovsky et al., 2010; Murakami et al., 2011), PeVYV 7E 20 {2 90 SFARTEH A, ff 2= 4%
WiE, BEEERIN . WIHAHEN 2 H KA G (Knierim et al., 2013; Villanueva et al., 2013; Alfaro
etal., 2014), 2015 5= DIORAE TP [EWIRT « Ll 2R SEMURI MAE RS AL T PeVYV (& (Tan et al.,
2015; Zhangetal., 2015; Liuetal., 2016; Wangetal., 2017; %W & Z§, 2019). XFEH PeVYV
JEFIEHEIZE YR, S i B A BRAUAE 7= A 3R KT LE B

PeVYV TEST BN E i &K A o BT 52 M A Re R I W ke i M 3, SRR 238, Byt
YRR AL H E AR, i KIS HOR R H A NE . 7 ReA JdEH PeVYV BIRAEGE,
X PeVYV TESUINIIRAE . A0 KT8 it s AR U EE . WIS R 4 AW 22 5 10 o
BRARE 7= X ) BEALLBRAU BRI AE St AT PeVYV 2. 78, BFTE M PeVYV A[FHLX 73 B
PO. CP f1 MP 425, VAHIMZWEEIZ . BURHLEL i FH Bt e Se (B iR kAR A =%

O L SRS DARES

1.1 ORI

2018—2019 4F, FEBTMIAE 9 MHhIX 25 NEIXHRE R F ik, e 28 30 R0 SRR IR 1)
BIARRE it 548 1, HF IR ER G 5 IR F T - 80 "CUKAH.

TP RNA $2BUR 7 &, EasyTaq® DNA, pEASY®-T1 H1 cDNA X7l & 275 5 b st X4
EVBARBRAT 514G BORZ RN 7% 22 B R RVE A TR A A
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1.2 S|¥M5&ITER
48 GenBank ' PeVYV HEWATT 0 554 PeVYV-HN (&35 KP326573) [HE:H T8t

PO. CP #1 MP &K 75519,

£1 PeVYVERI MG
Table 1 Primers for PeVYV gene amplification

GBS 5 (5'-39 Jr BEK/Mbp

. . Tw/C

Primers Sequence Fragment size

PO F: ATGAACTTTGAATTGATCAACGGA 750 52
R: TCACTGTAGTTCCTTCTGAATCTG

CpP F: ATGAATACGGGAGGAATTAGGAG 620 52
R: CTATTTGGGGTTATGCAATTGCAC

MP F: ATGGAAATGGTGGATCACGTAAC 470 52
R: CTACCCCGTTAATCTGCGAAG

1.3 27184 RNA {28

H TransZol Up Plus RNA Kit $& BUBUR 23 55 H Fr AEA L RNA . B 50 ~ 100 mg BE LU 7555 1)
BRBUH FAE TR I AT B R AR S5, NN 1 mL TransZol Up, #&¥%7E%51, M1 200 pL 5458k 50 uL
4-Bromoanisole, JllZIHR% 30 s, IR HE 3 min. 10 000 r - min™ B4 15 min, /NOWREL FIERE
RNase-free 25005, MMANZARFTEK L8, A KA BIERBORYTRE —RE NS O0HH, 12 000
r-min” ZHEE0 30, I 500 pL Clean Buffer, 12 000 r - min™ 50> 30's, FHEW, FE 1 K.
B 500 uL Wash Buffer, 12 000 r - min™ B0 30 s, F5K, HHE 1 K. 12000 - min”' 50> 2 min,
4, H RO E T ERER S B, DRI TR B R OHEBNH R 1.5 mL
RNase-free B0, [m) B RE A Hh (] 356 A2 & S N 30 ~ 100 uL RNase-free Water, =R E 2 min,
12000 r - min' 5.0 2 min, 53] RNA W E T - 80 CHRA7.

1.4 ¢DNA % FEN RT-PCR

DLBREL Y RNA NMRET cDNA s, ERZN 20 pL. 4 RNA 2 pL, 5x TransScript” II
All-in-One SuperMix for PCR 4 pL, RNase-free Water 14 pL; #3251, 25 CiH 10 min 5, 50 C
§% 5 30 min, 85 CHNHA S s 23 : SR)5 FH EasyTag® DNA B4 BHIEAT PCR 71 . 47 1944 £ 50 pL: Forward
Primer (10 pmol - L) 1 pL , Reverse Primer (10 pmol - L™) 1 uL , 10x EasyTaq® Buffer 5 pL, 2.5
mmol - L' dNTPs 4 uL, EasyTag"™ DNA Ploymerase 1 uL, Nuclease-free Water 38 pL. 3 #4727 4: 94 C
A 5 min, 94 °C 30s, 52°C 30s, 72 °C 40s, 35 MEHR, 72 ‘CHEfH 5 min, 4 CHEAF.

1.5 B R BRRERFIISH

PCR 4 4 7=W FH 1%35 R I FRL VK 1R H A B B0, 3% 42 %8 pEASY®-T1 Simple Cloning Kit

BEAT v R, FERH B PR V& S BREX 3 AN B V& 24T U B6iE

S H AR, M GenBank FEHL 11 ANEA PeVYV &K IR FI4r B4, 45+ [H (KP326573
MK931185), HA (AB594828. LC528383. NC015050). £[E (NC036803). FEHIF (KY523072).
ELPE (NK184554). DA% (HM439608). HoRPHiE (MN337276) FKHIE (KU999109) 45 [H
K B LA 5B (Potato leaf roll virus, PLRV) (NC001747), *KXf BLAST (https:
//www.ncbi.nlm.nih.gov/)F1 DNAMAN 8.0 % #5 M 14 NKEE 5 PeVY'V 20 B idk47 541 0 1, ] Mega
7.0 BAE 4R E (Neighbor-Joining, NI) 1 000 XA R G HEALF .
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2 RS0

2.1 FERHEEMR SRR EEER

VAL, B ARG Dk AL B RO BB P SR BLBEAE, AEmE, H A, Ao e A
ST Fr A, AR BEAMERRECIE W RARE N (& D

1 BB R R

Fig.1 Field symptoms on pepper leaves caused by pepper vein yellows virus

2.2 PeVYV RT-PCR JJ 18482

F 5141 PO-F/R. CP-F/R Fl MP-F/R #{T RT-PCR ¥4, #6644 H KN 750, 620 F1 470 bp
[fH— PCR =4 B (1 2D,
Marker 1 2 34 5 6 7 8 9 10 11 12 13 14 15 16

5000 bp ——
3000 bp —
2000 bp —

1000 bp —
750 bp —
500 bp —
250 bp —

100bp ——
5000 bp —
3000 bp —
2000 bp —

1000 bp —
750 bp —
500 bp —

250bp ——
100 bp —

5000 bp —
3000 bp —

2000 bp —

1000 bp —
750 bp —

500 bp — s

100bp —

B2 PeVYV &I PO, CPF1 MP EEi 74
1 ~14: 14 /MNBMURTERFEM: 15: BIVEXTIG 16: PHIEXN,
Fig.2 PO, CPand MP amplification products of PeVYV

1-14: 14 samples; 15: Negative control; 16: Positive control.
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2.3 PeVYV ERMEME~ XL ETF

2018—2019 FAETTINE 9 MHLIX 25 AN RAFHb i KA (1 BRUSE LU 200 A% 5 134T RT-PCR Kl ,
SERTT RN 548 UrSEML PeVYV BABEE i, K 129 4 BHPERE S, 8 B BH AR HH RN 23.54% (3£ 2).

9 AN X o3k BE 5 RS Bt 7K I BRRUSE ALLI73 B0 AF i ARSI H PeVY'V #b, JLAt 7 AN X 384600 H %
JREE. 25 ISRAEHLSA 14 NI PeVYV, 11 ANEERNEZHEE. Ho, KK, FAH. K.
KA K B PeVY'V FHYERS H 2R TE 40% L b5 B3, Pl FRFILES PeVYV K HE R AE 30% ~
40% 18], FEIM . ZIA. DA, RRFFETL PeVYV K R AE 16% ~ 30%Z 18 . PeVYV ER M K4
ARGz, (HEBEEREILES. PR, TR 2 E s FEIRHT R R PG 5 & 4L

®2 BMTEHEREFSRS RT-PCR BMNER

Table 2 RT-PCR detection results of pepper virus in different regions of Guizhou
B A it

A STREL Feah i Numberof - I%
Sampling area Sampling location Number of positive Detection
samples rate
samples
1 FH Guiyang IR X A %2 % Jiuan Township, Huaxi District 26 11 4231
B H A K Jiuchang Town, Xiuwen County 20 6 30.00
T T 208 Hongfenghu Town, Qingzhen City 27 0 0
%I Anshun PE55 X K ti#fr 8 Daxiqiao Town, Xixiu District 39 16 41.03
SEHIX K g4 Tianlong Town, Pingba District 41 13 31.71
& B #F4H Duangiao Town, Guanling County 50 25 50.00
#i11~ Tongren H g E Y5 L4H Tangtou Town, Sinan County 14 5 35.71
FET L AT 4H Jiancha Town, Dejiang County 15 0 0.00
£ BT B & B4 Fengxiang Town, Shigian County 21 0 0.00
i X Zunyi WEMX =44 Sanhe Town, Bozhou District 21 4 19.05
VT EL Y[ 4H Xinglong Town, Meitan County 12 0 0
272 X 4E4H Fenghua Town, Suiyang County 17 5 29.41
PAFEAT AR T e B A N KL JI5i%H Guangshun Town, Changshun County 25 10 40.00
Buyi and Miao Autonomous H/KE YT 4718 Lianjiang street, Huishui County 32 13 40.63
Prefecture of Qiannan % ] EL Uk FA4E Moyang Town, Luodian County 24 9 37.50
B4 78 e A AR I VR MY dE4H Wantun Town, Xingyi City 21 0 0
Buyi and Miao Autonomous WA H A4 Yuzhang Town, Xingren County 16 4 25.00
Prefecture of Qianxinan 22 EL P4 Longguang Town, Anlong county 12 3 25.00
B4 IR R B R AR T VA N FRITEL 5 848 Xuanwei Town, Majiang County 16 0 0
Miao and Dong Autonomous | B 17 = {444 Sankeshu Town, Kaili City 18 0 0
Prefecture of Qiandongnan FAYLEL 5 4% Guzhou Town, Rongjiang County 30 5 16.67
75N%7/K Liupanshui FNBURE X B A48 Langdai Town, Liuzhi special district 14 0 0
HH5 Bijie 2 S X Pt 14X Hongshan community, gixingguan 12 0 0
District
K5 EL 35 J#4H Huangnitang Town, Dafang County 10 0 0
475 5L ZAME PusuTown, Qianxi County 15 0 0

24 AREHIX PeVYV 4354 PO, CP F1 MP EE AR ZGIFH L o

24.1 FINARBRAFEREK PeVYV 8 PO, CP F= MP K [ 69 — B bk b3t

H 52 PeVYV [ PO CP Fil MP [R5 CLRIE FI B R AT 7 51— BUPE LR, B0 14 AR
M PeVYV 7545 v E 4 B4 (KP326573) HA 73 B4 (AB594828) AL UL 73 34 (KY523072)
(1) PO F: K] (1A% H R IR PETE 90.9% ~ 100.0%2 18] (38 3), ZIEBAHITETE 97.7% ~ 100.0%2 7] (&
4), PeVYV [1] PO 2K 5 [E4r B4 (KP326573) TEAZTH IR IFIVEYE 94% ~ 100.0%, 11 2 FE R AH AL
N 100.0%.
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Table 3 Identification of PO nucleotide sequences of 14 isolates in Guizhou %
PeVYV-
HN
43859 Tsolate Sinan Chang- Hui- Lou- An- Xing- Rong- Bo- Sui- Xiu- Ping- Gui- An- Guan- é/:8B2§39 KP326 ];;5230
shun shui dian long ren jiang zhou yang wen ba yang shun ling - 573_ "
Japan . Spain
China
PeVYV-Sinan 100.0
PeVYV-Changshun 100.0 100.0
PeVYV-Huishui 98.7 98.7 100.0
PeVYV-Loudian 98.7 98.7 98.9 100.0
PeVYV-Anlong 98.7 98.7 99.2  99.2 100.0
PeVYV-Xingren 98.9 989 99.2 99.5 99.5 100.0
PeVYV-Rongjiang 989 98.9 99.2 99.5 99.5 100.0 100.0
PeVYV-Bozhou 939 939 93.6 933 933 93.6 93.6 100.0
PeVYV-Suiyang 96.0 96.0 959 956 956 959 959 92.8 100.0
PeVYV-Xiuwen 99.9 999 98.8 988 988 99.1 99.1 94.0 959 100.0
PeVYV-Pingba 96.4 96.4 959 96.1 959 96.1 96.1 928 949 96.3 100.0
PeVYV-Guiyang 97.1 97.1 963 964 963 965 96.5 943 955 972 94.8 100.0
PeVYV-Anshun 96.9 96.9 96.4 963 96.1 964 964 944 953 97.1 947 99.9 100.0
PeVYV-Guanling  97.1 97.1 963 96.4 963 96.5 965 943 955 97.2 948 100.0 99.9 100.0
PeVYV-AB594828 90.9 90.9 90.4 90.5 904 90.7 90.7 879 903 91.1 90.0 90.0 89.9 90.0 100.0
_Japan
PeVYV-HN_ 952 952 944 944 944 948 948 947 965 951 949 941 940 94.1 100.0 100.0
KP326573_China
PeVYV-KYS523072 92.1 92.1 920 91.5 91.5 91.7 91.7 92.0 91.1 92.0 90.7 90.8 909 90.8 87.3 90.3  100.0
_Spain
F4 BN 14 NI EYH Po SRR FIBMIEEES T
Table 4 Identification of PO amino acid sequences of 14 isolates in Guizhou %
PeVYV-
4y B4 Isolate Sinan Chang- Hui- Lou- An- Xing- Rong- Bo- Sui- Xiu- Ping- Gui- An- Guan- ?SP;? KP326 17(2Y5230
shun shui dian long ren jiang zhou yang wen ba yang shun ling - 573_ .
Japan . Spain
China
PeVYV-Sinan 100.0
PeVYV-Changshun 100.0 100.0
PeVYV-Huishui 100.0 100.0  100.0
PeVYV-Loudian  100.0 100.0  100.0 100.0
PeVYV-Anlong 100.0 100.0  100.0 100.0 100.0
PeVYV-Xingren ~ 100.0 100.0  100.0 100.0 100.0 100
PeVYV-Rongjiang 100.0 100.0 100.0 100.0 100.0 100.0 100.0
PeVYV-Bozhou 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0
PeVYV-Suiyang  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
PeVYV-Xiuwen 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100
PeVYV-Pingba 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
PeVYV-Guiyang  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
PeVYV-Anshun 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
PeVYV-Guanling 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
PeVYV-AB594828 97.7 97.7 100.0 97.7 97.7 977 977 97.7 977 977 97.7 97.6 97.6 97.6 100.0
Japan
PeVYV-HN_ 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 97.6  100.0
KP326573_China
PeVYV-KY523072 979 97.9 97.8 979 979 979 979 100.0 958 979 979 978 97.8 97.8 957 97.8  100.0

_Spain

T A [F X 4 B4 5 [ 4 B4 (KP326573, MK931185) FilH A4 B4 (LC528383) PeVYV
(] CP & [R LL A A8 k% Er R R P 7E 93.7% ~ 100.0%2 18] (£ 5), SIEFARIELE 97.9% ~ 100.0%
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I (F6); o, VUL SR 2R SIS A% E IR R Y A S AR A EAR T At X, R 9]
CP E: A 5 N AFAEREAL B4
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Table 5 Identification of CP nucleotide sequences of 14 isolates in Guizhou %
PeVYV-
HN
- . . . . . ABS59 ~ KY5230
73 B4 Isolate Sinan Chang- Hui- Lou- An- Xing- Rong- Bo- Sui- Xiu- Ping- Gui- An- Guan- 4528 KP326 7
shun shui dian long ren jiang zhou yang wen ba yang shun ling - 573_ .
Japan . Spain
China
PeVYV-Sinan 100.0

PeVYV-Changshun 97.7 100.0

PeVYV-Huishui 98.7 98.1 100.0

PeVYV-Loudian 98.7 974 99.0 100.0

PeVYV-Anlong 98.6 979 99.5 98.9 100.0

PeVYV-Xingren 98.6 979 99.5 98.9 100.0 100.0

PeVYV-Rongjiang 98.6 97.9 99.5 989 100.0 100.0 100.0

PeVYV-Bozhou 98.6 979 99.5 989 100.0 100.0 100.0 100.0

PeVYV-Suiyang 97.9 99.5 98.6 979 984 984 984 984 100.0

PeVYV-Xiuwen 96.3 96.8 96.5 965 963 963 963 963 96.6 100.0

PeVYV-Pingba 93.7 939 932 93.6 934 934 934 934 93.7 96.8 100.0

PeVYV-Guiyang 93.7 939 932 93.6 934 934 934 934 93.7 96.8 100.0 100.0

PeVYV-Anshun 93.7 939 932 93.6 934 934 934 934 93.7 96.8 100.0 100.0 100.0

PeVYV-Guanling  93.7 93.9 932 936 934 934 934 934 937 96.8 100.0 100.0 100.0 100.0
PeVYV-AB594828  97.6 97.7 979 976 97.7 97.7 977 977 97.6 96.8 93.6 93.6 93.6 93.6 100.0

Japan

PeVYV-HN_ 98.6 97.6 989 98.6 98.7 98.7 987 987 981 963 934 934 934 934 981 100.0
KP326573_China

PeVYV-KY523072 98.2 97.6 99.2 98.6 99.0 99.0 99.0 99.0 98.1 963 93.1 93.1 93.1 93.1 98.1 99.4  100.0
_Spain

®o M 14 MEYH CP RERFIEMELEE S

Table 6 Identification of CP amino acid sequences of 14 isolates in Guizhou %
PeVYV-
HN
e . . . . . . ABS59 — . KY5230
4 W) Tsolate Si Chang- Hui- Lou- An- Xing- Rong- Bo- Sui- Xiu- Ping- Gui- An- Guan- 4808 KP326 .
A hun shui dian long ren jiang zhou yang wen ba yang shun ling - 573_ —
Japan . Spain
China
PeVYV-Sinan 100.0

PeVYV-Changshun 100.0 100.0

PeVYV-Huishui 100.0 100.0  100.0

PeVYV-Loudian ~ 100.0 100.0  100.0 100.0

PeVYV-Anlong 100.0 100.0  100.0 100.0 100.0

PeVYV-Xingren  100.0 100.0 100.0 100.0 100.0 100.0

PeVYV-Rongjiang 100.0 100.0 100.0 100.0 100.0 100.0 100

PeVYV-Bozhou 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0

PeVYV-Suiyang  100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0

PeVYV-Xiuwen 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

PeVYV-Pingba 97.9 98.0 97.9 979 979 979 979 979 98.0 98.0 100.0

PeVYV-Guiyang 97.9 98.0 979 979 979 979 979 979 98.0 98.0 100.0 100

PeVYV-Anshun 97.9 98.0 97.9 979 979 979 979 979 98.0 98.0 100.0 100.0 100.0

PeVYV-Guanling 979 98.0 979 979 979 979 979 979 98.0 98.0 100.0 100.0 100.0 100.0
PeVYV-AB594828_100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 97.8 97.8 97.8 97.8 100.0

Japan

PeVYV-HN_ 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 97.8 97.8 97.8 97.8 100.0 100.0
KP326573_China

PeVYV-KY523072 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 97.8 97.8 97.8 97.8 100.0 100.0
_Spain
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M5 MP 3L EE AT 404 H IR R PELE 94.7% ~ 100.0%2. 18] (£ 7), S IERARIEI N 100.0%
(% 8), FHJ MP H [R5 E A H A Y H R AR IR — U 5 .

£7 BN 14 M EYH MP BZEBRFETIRIREEE S

Table 7 Identification of MP nucleotide sequences of 14 isolates in Guizhou

PeVYV-
4 &) Tsolate Sinan Chang- Hui- Lou- An- Xing- Rong- Bo- Sui- Xiu- Ping- Gui- An- Guan- Zg? KP326 17(2Y5230
shun shui dian long ren jiang zhou yang wen ba yang shun ling - 573_ .
Japan . Spain
China
PeVYV-Sinan 100.0
PeVYV-Changshun 98.5 100.0
PeVYV-Huishui 99.4 98.7 100.0
PeVYV-Loudian 99.4 98.7 98.9 100.0
PeVYV-Anlong 99.6 99.4 99.6 98.9 100.0
PeVYV-Xingren 99.6 99.4 98.9 98.9 100.0 100.0
PeVYV-Rongjiang 99.6 99.4 98.9 98.9 100.0 100.0 100.0
PeVYV-Bozhou 99.6 99.4 98.9 99.6 100.0 100.0 100.0 100.0
PeVYV-Suiyang 98.7 99.2 99.4 987 985 100.0 98.7 98.7 100.0
PeVYV-Xiuwen 98.5 98.9 99.2 985 983 989 985 983 985 100.0
PeVYV-Pingba 94.7 94.7 949 943 949 951 943 945 95.1 95.8 100.0
PeVYV-Guiyang 94.7 943 949 951 943 945 947 951 95.8 100.0 100.0 100.0
PeVYV-Anshun 94.7 94.7 949 943 949 951 943 945 95.1 95.8 100.0 100.0 100.0
PeVYV-Guanling 94.7 94.7 949 943 949 951 943 945 947 95.1 958 100.0 100.0 100.0
PeVYV-AB594828 99.8 99.2 98.7 994 99.6 994 987 99.6 99.6 994 99.6 100.0 100.0 100.0 100.0
Japan
PeVYV-HN_ 99.4 98.7 99.2 99.4 987 994 987 99.6 99.6 987 99.4 100.0 100.0 100.0 100.0 100.0
KP326573_China
PeVYV-KY523072 99.6 994 989 992 994 989 99.6 994 987 99.6 100.0 100.0 100.0 100.0 100.0 100.0  100.0
_Spain
£8 RM 14 MIBEYH MP SERFIHANEEE I
Table 8 Identification of MP amino acid sequences of 14 isolates in Guizhou %
PeVYV-
HN
73 B4 Isolate Sinan Chang- Hui- Lou- An- Xing- Rong- Bo- Sui- Xiu- Ping- Gui- An- Guan- i‘;;;g KP326 I7<2Y5230
shun shui dian long ren jiang zhou yang wen ba yang shun ling - 573_ .
Japan . Spain
China
PeVYV-Sinan 100.0
PeVYV-Changshun 100.0 100.0
PeVY V-Huishui 100.0 100.0  100.0
PeVYV-Loudian 100.0 100.0  100.0 100.0
PeVYV-Anlong 100.0 100.0  100.0 100.0 100.0
PeVYV-Xingren  100.0 100.0  100.0 100.0 100.0 100.0
PeVYV-Rongjiang 100.0 100.0  100.0 100.0 100.0 100.0 100.0
PeVYV-Bozhou 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0
PeVYV-Suiyang 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0
PeVYV-Xiuwen  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
PeVYV-Pingba 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
PeVYV-Guiyang  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
PeVYV-Anshun 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
PeVYV-Guanling 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
PeVYV-AB594828 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Japan
PeVYV-HN_ 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0  100.0
KP326573_China
PeVYV-KY523072 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0  100.0  100.0

_Spain
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242 A -F PO, CP A= MP £ H# PeVYV o & 4089 & st iLt 547
B ST 14 DNASFERFEHURS ) PeVYV 43 B9 5 B IE H A S 11 11 > PeVYV 411 PO

CP M1 MP 2k K1 8 R G AR, DLE

£M9% 5 (Potato leaf roll virus, PLRV) {ENAMNEE. 44

F W : K H Neighbor-Joining 231 71K T PeVYV 2 B RISAE—iE (K 3). H, PeVYV
STEY) PO R TN 2 SRR 56 1 ARBFH SRVE 0 5 (MN337276) A1 H A5 54
(NCO015050) ZHp%. =5 2 it f iR A FEHLX PeVYV 23 BRI HoAth [ 5% PeVY'V 2> B4 ik o

At

W NWA TR, Hh— N ERaERESEE (NC036803).

H4A< (LC528383). LAtz

(HM439608), M5 (NK184554) Ffidt[E (MK931185) [ PeVYV 4 BY; A — M UHAERA

SN FEIMLX F PeVYV - E P [E (KP326573). HA
FIVEHEF (KY523072) [f PeVYV B4, I Bl 4%

(AB594828). WL AFIE (KU999109)
| X & RAE—e s, HAth 13 4

WX ) B RAE—R, HS5HE (KP326573) WISEZKAREHL, 1 PeVYV-Bozhou 58 K FF [

FRGRARBIL, WHARMXIE PeVYV 2 E W11 PO 3K A

66
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Fig.3 Phylogenetic analysis based on PeVYYV PO gene
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BYIRA—/NIERE, STRHL PN ZIRISRIS By 5 — /NI, PMal . KIS S8 f H AR [E
170 BWIRON—IERE: SIS PeVYV 73 BIMIHT MP JE BRIE 53 M 48 A 2 8] B HL At bt X 1] g
FARE.

3 iR

PeVYV 7EHMUT F - 2B BKIE S0 Bl AR SRR A4 0 2R, R S Bz Bt
%% (Pepper mild mottle virus, PMMoV) FIBRFUIKEEL % £ (Chilli veinal mottle virus, ChiVMV)
HERYE GaW K 5, 2018), fEMAMRSEEE AR, H PeVYV GEIR™ EFR LA =T KIF
SRR M=, X LUE R FREIRYS PeVYV HEATS 5. H AT PeVYV HINF A EAESE P15
Y b, T PeVY'V RS BRI 2 B K A R & R ) R e Ak 70 R WARGE . PeVYV 1 PO, CP
M MP FEFThREAE], EFEHAEIAFE, RIEAFEEEE ) RGdE M, o7 ERT PeVYV B4
TAS RN, X PeVYV U5 T FE I 192> T HLH] .

KT, T 20182019 FEMNTHINE 9 MHLIX 25 ASRAEH A 548 43 5E ALl B MU 2597 1 5
RT-PCR {E#HT PeVYV K, FHF#E PeVYV X 5t M BHU R G L% 21, PeVYV A H Y
FH A St E 7 SRS 23.54%, PeVY'V At RAEH £ 5 SR £ 56%, R W] PeVYV £E 5T
RRASEFRE, pAAMXE " EIEM 14 Ml H PeVYV RAE SURBBU S Y5 T PO CP
FIMP JE KA RGBT, 3BT el TR B . PO SRR PRl X o B9 5 KR SR 206 R T, HoAth
13 MU B 5 o EW 2 B R . CP KT . BAUir . B R B A L B 5
N, BT . SRR RN — . AN F X R PeVY'V 43 B PO F1 CP 3£ [A]
L FERYEE — 2 AR X 510K PeVYV AR A 751 UL 7 3 R AL R 7 U ) R R
HEALR M e B GEERNE, 2016) — 3. T M PeVYV 20 2411 MP JEK A1 H AR X PeVYV 735
MEN— KL, HIgZERAEE. Fit, BRI NER EARMX PeVYV Y HEA—
SERG T 25, AEEBE IR .

PeVYV 7 EVO A, HATfEE B, HE, Fah. RAKEEREA (Murakami et al., 2011;
Knierim et al., 2013; Zhangetal., 2015; Wangetal., 2017; Liuetal., 2019), PeVYV Afgididf
TAERRAN UMM, N R e g i R A PEAE R (Yonaha etal., 1995), HHTLIRREF (Aphis
gossypii Glover) MBS (Myzus persicae Sulz) HF. PeVYV fEHA, EIE. EIEERVE., SH,
R PP PEL VEIEF RO 2 MR B R, IX R PeVY'V X4 T FBRAS
TEEWSAE M, I B 5 HARBRBUR B 2 A R QB IS 0L, IO EE BRI ARk, PRI
FEEE . AWFFHELL N PeVYV [ PO CP A1 MP 2K F 5041, ATLIN PeVYV I fii . fE4k. 42
S D 2 A D W& ol K AT E k7 LR T D B | = T S <
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