WAL 2019, 45(6):106 - 113 Plant Protection

LM RIS ENEE SFIISH

Ko ow., KO, HEg, FxE, KVE, K K
MR E SRR EBE. M 225000)

WE KWEToHFARE REZGILFLASZ—, 2016 F—2017 F, £ 5 6 H M T RE QKM LIk
Aegiert e SR ARk, AR ARG 69 K AL R A8 A 5] A 2T SRR AR 4T RT-PCR 4, 5 R &9, %M K
£ 2|09 3 rmAt L ey R B A K AR 69 DNA K B, ZuEN 5 A5 5 5 K i 5 9] 68 3 A R F
B KA, 45 S5 K A8 B R A Narcissus common latent virus (NCLV) | K AhiB AL 9% & Narcissus degeneration
virus (NDV) Fa KAl 9% & Narcissus yellow stripe virus (NYSV)A 93% .98 % Fa 99 %t ARAAE , £ B 3T 1 2K Al
% %] 7 NCLV . NDV NYSV 3 #fsmFia &, X AT R4 EF— kLI NCLV.NDV,NYSV, £ & %#+,NCLV
T A A AR NCLV-YZ 5 L5 B i TR —A % NDV 5T 54 AN, A8F AT 45 NDV 55 H 4
T E S BRI T H =0 NYSV EAIR G 6 S AR, T A 4 AN, KRR R P4 NYSV 5 i dp o B 4 & S de
BANBEWILT 5% —2, NCLV o NDV 520 B A F W69 #3282 F0, i NYSV 2 233215 & 69 % R 2,

RER AR Rl AR

HESES: S436.81  XEKERIREG: A DOIL:  10.16688/). zwbh. 2018448

Detection, identification and sequence analysis of narcissus viruses in
Yangzhou city,Jiangsu province
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Abstract Narcissus is an important ornamental flower, which belongs to the family Amaryllidaceae. In 2016 —
2017, typical viral infection symptoms, such as mosaic, and streak, appeared on Narcissus in Yangzhou, Jiangsu
province. The previously reported narcissus virus universal pair of primers were used to perform the RT-PCR. and
the results showed that the expected DNA fragments could be amplified from three samples collected from Yang-
zhou. Cloning, sequencing and analysis showed that the amplified sequence contained three different types, with
93% . 98% and 99% identities with the Narcissus common latent virus (NCLV), Narcissus degeneration virus
(NDV) and Narcissus yellow stripe virus (NYSV), respectively. These results suggested that narcissus was infected
by three viruses, NCLV, NDV and NYSV. This is the first report that the narcissus was infected by NCLV, NDV
and NYSV in Jiangsu province. In the phylogenetic tree, all NCLV isolates were divided into two groups, while
NCLV-YZ clustered with Shanghai isolates as one group; all NDV isolates were divided into two groups, and
NDV-YZ clustered into group [[ together with other Chinese isolates; all NYSV isolates were divided into four
groups with highest diversity, and NYSV-YZ clustered into group | together with some Chinese and Japanese iso-
lates. The phylogenetic tree constructed with both NCLV and NDV rather than NYSV reflected obvious geo-
graphical specificity.
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Potyuviridae 2% 5758 Flexiviridae FET 5 AL M5
5B Secoviridae WiTE R £,

JKAl 3 57 Vs B R B Narcissus common latent
virus (NCLV) J& T & B0 5 B} Beta flexivi-
ridae T4 AT B 75 R Carlavirus » i B RLAR 28
AR LR AR — 45 0E S RNA, 2K 8 539 4>
BAFIR (nucleotide, nt) , &4 6 A~ FF I B HE-
B2 51 Ho AR GERE AR o BT 2 W 5 R 40k
ZE N RS M KR Potato virus M (PVM) |
MU AL RS B Hop latent virus (HpL.V) Fl 53k &
R 75 Aconitum latent virus (AcLV)P!, NCLV %
JeKAE - 5 H T AR .

KAB Ak 5 #F Narcissus degeneration virus
(NDV) J& F 58 258 F} Poryviridae 5% Y
W EEIE Potyvirus, 78 E 2504+ 1S5S A
i T N 5 AR P 2 R R A T
NDV R YKANE FE M Fr bR AR 4% S 80 BRI Wy
BTN

KA B 459 B Narcissus yellow stripe virus
(NYSV) )8 T HH# ¥ Y 558 Potyvirus,
NYSV LAk 10 AR R I K 52 8 € 2R 30
15 7 I AR R /N VR AL R A B S R S IE
g™, A B 5 KGR B 3 Narcissus
late season yellows virus (NLSYV) & &= 4L REl
SR A AR AR R R

S R TL IR KA B 19 & AR 1 O 2016 4 —
2017 A FRATCER T /KAl R IAE T | 2 €0, 55 B 55
R FENR T AERAE o JRIBCE RNAL SR A RT-PCR
J 20 5 1 EE XS 20 Ar G RS E B 3 M EE . 930
NDV NCLV #1 NYSV., X} ix 3 g g e it T
LR WA= i

1 #R57FE

1.1 ##

HiUAEY) : 2016 4 —2017 4R EE ARV LIE M I
ARG AET T R AR T R A BRI b A
HFIBESL S BE LG BERTAEAR (] D AFEALIE 9 Bk,

Bregige . LB 553735 (Luria-Bertani) ; i85 (A k
10 g/ L. BERHEE) 5 ¢/L. NaCl 10 g/L. i FI RN
ANLWEH 50 pg/mL AR ERHR

a: s br Hikk
a: Leaf ; b: Plant
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Fig. 1 Narcissus samples collected from Yangzhou,

Jiangsu province

X F| . TaKaRa MiniBEST Plant RNA Extraction
Kit,5X M-MLV Buffer,dNTPs,RNA i i 5] %
HESFE M-MLV ,Marker.pMD19-T #4&, 44 T
T ORI AR ] AxyPrep DNA BEE [
&ORTA MR (RID AR T 05 240 5
ELISA i) & b i AL 2R W) B BR 2 7] 5 22X
Taq Master Mix, p gLitiMERE A Y RHEA IR A

1 #% : Eppendorf AG 22331 PCR 1%, £ [E Eppen-
dorf 23] s 151l JS-680B BEM AR R G0, LIERGE A
) s XW-80A RUYEI IR 7 e » 7 W U PE A
DYCP-28A . DYCP-31A RIeL Pkl . Jb o i 75 — AU A%
J7 s Thermo Scientific MicroCL 17 #3250 #L, Thermo
Fisher Scientific /3 #],

1.2 7%
1.2.1 v F 5 RNA £

o, 1 g kAl J» 2 M TaKaRa MiniBEST
Plant RNA Extraction Kit 37 & 10t B 45, 32 B
RNA, 206 RNA B#ET 40 pL TAZIREEK .
1.2.2 cDNA & s & PCR ¥ 3 | 50 [ fo J5 7 U €

FIFH 5 5 il M-MLV (Promega) , 38 13 7K Il
SR S )3 S 19 Tu3TIM (5'-AAAAAAAAAA-
AAAAAGAGCTCGGA-3") M50 5 RNA %5
AR 1 8E cDNA, 72 PCR & HRUCIATT 51154 «
20 pmol/L FiiF51%) Tu3TIM 1 pL..700 ng/pl. &
RNA 1 L JGREREIK 4 L. 5B LS F 70T
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BFE 10 min, SR 5 M E E T oK R H 2 min, 2.0
5 sl MA TS H]: 5 X M-MLV Buffer 2 pl,
dNTPs (10 mmol/L) 0.5 pl..40 U/ul. RNA
7] (RNase inhibitor) 0. 25 pl.,200 U/pul 4% 5%
fitf M-MILV 0. 25 pl TR EGK 1 pl, RGBS
L5 s, F 42°CHEE 1 h,70°CHFE 15 min, K FR 4]
2 min, 1331 cDNA BRI T —20°CHREH.

PR3 cDNA Rt 50 pl PCR S {4
F:cDNA 2 pL, KAl 75 38 H 519 Tu3TIM Fi
POTYNIbNOT4P (5'-GGGGCGGCCGCATATGG-
GGTGAGAGAGGTNTGYGTNGAYGAYTTYAAY-
AA-3) 4 2 .5 U/pl. 2X Tag Master Mix 25 pL ##
4liZk 19 pl, PCR RN 55 :94°CA5HE 1 min, 4% 51
ST 30 AMEFR: 94°C AR 30 s, 60°CIR K 30 s,
72°C#EM# 1 min 30 s, 25 72°C ZE{f 10 min, 43
PCR F=¥14: 176 B g W B i Fa Uk 43 25 ) » VT EOR N
1 000~1 500 bp 224719 H 14571 - FBERE MG
& Eeatifh s sa ke 2] pMD19-T #idk, b K
FF# Escherichia coli DHb5a, £ PCR K {iF [H
PETERE ST - BELEEH 20 A safe b4 TAY TR (-
M) B A BR A | AT I, BT AR )E 8 A
BLASTn Al BioEdit #4774 Lext #44r.
1.2.3 ZFEEIdMALLT N

AL M i (KY364848) , S L0t
W55 Twrnip mosaic virus (AB701690) 16 & H
S5 TuMV (KT934662) fE ki NCLV, NDV HI
NYSV HXForHT B4 . ¥ GenBank HE 2SR 1) 4
A~ NCLV 4+ 547,18 4~ NDV 43 547, 38 4~ NYSV
O3B 5 A IE AR A 1 7 51 38 iF DNAMAN,
Clustal X2 #1 transAlign (] Georg Weiller 237 B4
PEFT AT BRI ) RV R 5 51 19 Eb X DA S L %
Je WA BRI 91 i 1 A 2 198 1 R

A MEGA 7. 0 X} ik 3 41 )7 5138 o 4B %
1 (neighbor-joining, NJ) #47 &G L& /4. F1 A
%41 (bootstrap) #EAT 1 000 UL Hil A5

2 HRE5HM

2.1 ZKkfli#F e RT-PCR 42l

AL KAl 35 38 51 9 Tud3TIM 1 PO-
TYNIbNOT4P #£47 RT-PCR §" 4, 7 YZ7,YZ8,
YZ15 =AFdn P 5 BUNR /MR RS A B K
JBEAE 1 000~1 500 bp 2 [A] , B AR KA i o oR 7

B AR B
2.2 FIERE

PRI SR YZ7 .Y Z8.YZ15 4T Ra R ¥
KIT 3 MARFFFS] . BLASTn HXF45 R BoR %
3 A 4y Al 5 i S W KAl | 43 25 ) NCLV
(EU200454) F1 NDV (AJ311374) HA 93% F1 98 %
FIAR L, 5 A N KAl 4y B B NYSV
(AMI58908) A 99 % WA RIM:. FBAVLIR KAl ZZ
F| 7 NCLV.NDV,NYSV 3 Fijg 82 4, Hrp,
NCLV Il #1534 1 445 nt FEHAH C v 550 424
o =ik shE E 2 (triple-gene block 2,
TGB2) JF31 (132 nt), 58 #E [ SFEHEE T (coat protein,
CP) #51 (906 nt) MR %5 & # H (nucleic acid-
binding protein, NABP) J£%1 (327 nt), 52 %1y 3’
Wit dE gAY X (3'-untranslated region, 3'-UTR) J§
H1) (75 nv) ;345 NDV i Be KA (1177 no) . {2
#5243 nt I N 1K b T (nuclear inclusion b
protein, NIb) F Bf, 4xi#) CP #51] (786 nv) il 3'-
UTR J£%1] (148 nt); NYSV ¥ Bt 1 276 nt, {4
¥5 240 nt 1y NIb A B, 52319 CP J¥%1 (825 nt) Fl
3-UTR F31] (211 nt), $fix 3 D& ¥ o5
| GenBank H¥ g , i NCLV . NDV fl NYSV
WM syt (YZ) J790 0% k5 43 il i MH182708,
MH1824726 1 MH582714,
2.3 ZRUSWNEZLXENNER

WA 2 8 2 B W )y 51 5 GenBank % 5% 1Y
NCLV.NDV Fl NYSV ¥y CP #1 3'-UTR ¥ i1 %
Fif - DNAMAN AFI Clustal X2 #E47 AU HEXT
45 R s, NCLV-YZ CP J¥ % Fl f& i 70 & ¥
(AM158439 Fll AJ311376) W [RIVEE R 77. 4% 5
A EY) (EU200454 F1 AJ311375) 1Y 51 [W) IR
P29 92. 1%, Ti#E 3-UTR J£%] I, NCLV-YZ 5
WA B Y (AM158439, AJ311376) , b 4 B4
(EU200454 ,AJ311375) HJ 8 R IEPEFE 94. 7%~
97.3% (F D, JFH B, NCLV-YZ 5 i
o3 B Wit O R AT L 5 4 R 43 B WA AR BRI
BEER . REKB L RS Z KM KHE CP
S FH].NCLV 43 A4 NCLV-YZ 5 | ifg 53
BT R AR B AL T 3 A — A
(# 2), XRWTEE N, NCLV EA 50 B 5 H
PH2E
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£ 1 NCLV-YZ 5 BEH5ERERNH M5 BYE CP #1 3'-UTR Xigik) FiR S 7
Table 1 Nucleotide identity analysis of CP and 3'-UTR between NCLV-YZ isolate and other reported isolates

R HFHR 5 AE —30% /% Identity
Accession no. Geographic origin Host CP 3'-UTR
AM158439 HEfE 4 Fujian, China Narcissus tazetta var. chinensis 77. 4 94.7
EU200454 H1[# |- Shanghai, China N. tazetta var. chinensis 92.1 96. 0
AJ311375 F1[E ki Shanghai,China Narcissus sp. 91.9 97. 3
AJ311376 H1[E 4§ 8 Fujian, China Narcissus sp. 77. 4 94. 7

%[NCLV-NV% (EU200454)/ s

100 NCLV-Chongming Island (AJ311375)/ Ht [ I
e NCLV-YZ (MH182708)/ 1 [
NCLV-Zhangzhou (AM158439)/ b &
100 |:NCLV-Zhangzh0u (AJ311376)/HE
PVM-YN (KY364848)
—
0.050
53 B AL T A Sy B A FR(CE SRS ) R M B RER . PYMBIRIRIF 5I(KY364848)F hAb4. B
B bR i R AR S AR A 0 43 B4

Isolates are indicated in the tree by isolate name (accession number)/geographical origin of collection. The nucleotide
sequence of PVM (K'Y364848) was used as outgroup. The isolate marked by dot is obtained in this study

2 ETF Cr EEZEBREER NCLV 5H Al NCLV £ B8 Rt LRt
Fig.2 Phylogeny tree of NCLV and other NCLV isolates based on CP gene nucleotide sequences

NDV-YZ ) CP FpA S E B BilE.  HAGRRAER 7 R —4 . B R A
PR FN H A5y 2 W i R PERRZE 9600 LA . S50 (81 3) . 4R RN, R4 NDV AN [k 4
JFH 3-UTR 781 5 & &R IE )7 51 R RS 4> B IR A B AR AR 38 1% 43 A  AELAT 52 30488 hy ¥ D
97U E (2. FHINHRYLNDV-YZ 584 AR E R
BT B AL X RO . REK T kW],

®2 NDV-YZ 5BIRERH A5 B W CP 71 3'-UTR XIF A LIS 7
Table 2 Nucleotide identities of CP and 3’'-UTR regions between NDV-YZ isolate and other reported isolates

B Hh R IR i —30R /% Identity
Accession no. Geographic origin Host CP 3'-UTR
EU200456 H1[E i Shanghai, China Narcissus tazetta var. chinensis 99. 0 97. 3
Q395041 MAH| . Australia Narcissus sp. 96. 8 100. 0
AM182028 i [E 5 8 Fujian, China N. tazetta 99. 4 100. 0
AJ311374 Hi[E | Shanghai, China Narcissus sp. 99. 5 100. 0
AJ311373 H1[E 458 Fujian, China Narcissus sp. 99. 4 100. 0
L.C158506 H 7% Japan N. tazetta var. chinensis 96. 9 100. 0
LC158505 H 7 Japan N. tazetta var. chinensis 97.1 100. 0
LC158504 HZ Japan N. tazetta var. chinensis 97.2 100. 0
L.C158503 HZs Japan N. tazetta var. chinensis 97.1 100. 0
LC158502 HZ Japan N. tazetta var. chinensis 96. 5 99.3
LC158501 H A Japan N. tazetta var. chinensis 96. 7 99. 3
L.C158500 HZs Japan N. tazetta var. chinensis 96. 4 100. 0
LC158499 HZ Japan N. tazetta var. chinensis 96. 4 100. 0
1.C158498 HZs Japan N. tazetta var. chinensis 96. 2 98. 6
LC158497 H 7 Japan N. tazetta var. chinensis 96. 2 98. 6
LC158496 H 4 Japan N. tazetta var. chinensis 96. 3 98. 6
1L.C158495 HZs Japan N. tazetta var. chinensis 96. 8 100. 0
LC158494 H A Japan N. tazetta var. chinensis 96. 8 100. 0
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% | NDV-NaKM9-CL5 (LC158497)/H %
NDV-NaKM9-CL1 (LC158496)/H 4
NDV-NaSG8-CL3 (LC158500)/H A

-|NDV—NaSG8-CL1 (LC158499)/H A
NDV-NaF1-CL14 (LC158494)/[ %
"NDV-NaF1-CL16 (LC158495)/H
55 |- NDV-NaSG12-CL20 (LC158502)/H Z
{NDV-NaSGIZ-CL7 (LC158501)/H A&
L NDV-Marijiniup 2 (JQ395041) /K F IE 1
NDV-NaN9-CL9 (LC158503)/H A
’75 {NDV-NaN9-CL14 (LC158505)/H A
.

‘[NDV-NaKM9-CL 18 (LC158498)/H A

68

NDV-NaN9-CL12 (LC158504)/H A

NDV-NaN14-CL8 (LC158506)/ ] Z
NDV-NV-3 (EU200456) /71 [H
ONDV-YZ(MH1824726)/ F

g7 [ NDV-Chongming Island (AJ311374)/7 H

74| | NDV-Zhangzhou (AM182028)/7 [
9 | NDV-Zhangzhou (AJ311373) /1 [H

0. 050

TuMV-OM (AB701690)

I BSPAEREALR DL B A TR (BT 5 ) RES B TERFR . TuMVEIRRRIT 5I(ABT01690/E HAMH . B B s ARTE Y R A SR 43 B4

Isolates are indicated in the tree by isolate name (accession number)/geographical origin of collection. The nucleotide sequence of TuMV (AB701690) was

used as outgroup. The isolate marked by dot is obtained in this research

3 ET CP EEZEBRMER NDV

5Hftt NDV S B RS

Fig. 3 Phylogenetic tree of NDV and other reported NDV isolates based on CP gene nucleotide sequences

NYSV-YZ () CP #3115 GenBank I £ 43 43
B8R 77, 3%0~99. 500 (3% 3), Hoh SR E 4y
B (AM158908, NC011541, AJ311372) J5 %1 [ 5 1
B (99. 5200 s S AT 43 B 91 (JQ395042) Fil H A
A3 (LC314394) (1) 17 51 [l U8 M e A% (77, 394D .

NYSV-YZ f# 3'-UTR 5515 C 138 238 19 2 2 4
—FCRN 70, 0% ~100% (£ 3), i CP RELEE
IyBrEEH . DRk A R E L HAS CEDEE R NYSV 4
A A4 (4, NYSV-YZ 53543 vh B F H A5r 24
BN—H CGH—4D) , £ 41 ) B B 0 R Sk

£ 3 NYSV-YZ 5Hf NYSV 4B 47 CP #1 3'-UTR X139 B iR 14
Table 3 Nucleotide identities of CP and 3'-UTR regions between NCLV-YZ isolate and others reported isolates

s b PR Y5 AFE —&F/ % Identity
Accession no. Geographic origin Host CP 3'-UTR
AM158908 H1E 454 Fujian, China Narcissus tazetta var. chinensis 99. 5 100. 0
JQ911732 Fr[E 45 Fujian, China N. tazetta var. chinensis 77.4 74.9
KU516386 1 [E 5 & Fujian, China Narcissus 95.7 96. 1
J1Q395042 WRFW. Australia Narcissus sp. 77.3 70.9
JQ911735 F1[E 454 Fujian, China N. tazetta var. chinensis 74.6 41.0
NC011541 1 [E 5 Fujian, China N. tazetta var. chinensis 99.5 100. 0
KMO060972 ENE India N. tazetta 95.7 96. 1
JQ686724 Fl R India Narcissus sp. 87.7 77.3
AJ311372 F1[E 45 2 Fujian, China Narcissus sp. 99, 5 100. 0
L.C314391 HZs Oita, Japan N. tazetta var. chinensis 98.9 100. 0
LC314392 H 4~ Kumamoto, Japan N. tazetta var. chinensis 77.8 70. 0
1L.C314393 H 7~ Kumamoto, Japan N. tazetta var. chinensis 78. 4 70. 0
1.C314394 H7s Chiba, Japan N. tazetta var. chinensis 77.3 74.9
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43R 3 Table 3(Continued)

HREs HFEAR R AFE — &%/ % Identity
Accession no. Geographic origin Host CP 3'-UTR
1.C314395 H 7~ Ehime, Japan N. tazetta var. chinensis 87.3 76.8
1.C314396 H 4~ Hyogo, Japan N. tazetta var. chinensis 88. 2 95.6
L.C314397 H 7~ Hyogo, Japan N. tazetta var. chinensis 88. 2 97.0
1.C314370 H 7~ Hyogo, Japan N. tazetta var. chinensis 77.7 70. 4
LC314371. H 4 Hyogo, Japan N. tazetta var. chinensis 77.5 70.4
LC158472 H 7~ Hyogo, Japan N. tazetta var. chinensis 77.8 70. 4
LC158473 H 4~ Hyogo, Japan N. tazetta var. chinensis 77.8 70. 4
LC158491 HZ Japan N. tazetta var. chinensis 99. 3 100. 0
L.C158490 HZ Japan N. tazetta var. chinensis 99.1 100. 0
1.C158489 H 4 Japan N. tazetta var. chinensis 99.0 99. 5
LC158488 H 7S Japan N. tazetta var. chinensis 98.9 99.5
1L.C158487 H 7 Japan N. tazetta var. chinensis 98.8 99. 0
1.C158486 H 4 Japan N. tazetta var. chinensis 98.5 99. 5
L.C158485 H 7 Japan N. tazetta var. chinensis 98.9 99. 5
LC158484 H 7 Japan N. tazetta var. chinensis 98.9 99.5
LC158483 H A Japan N. tazetta var. chinensis 98.9 99.5
1.C158482 HZs Japan N. tazetta var. chinensis 98.8 99.0
LC158481 H 7 Japan N. tazetta var. chinensis 99.4 100. 0
L.C158480 H 7 Japan N. tazetta var. chinensis 78.5 70.0
1.C158479 HZs Japan N. tazetta var. chinensis 78.3 70. 0
LC158478 H A Japan N. tazetta var. chinensis 78.4 70.0
LC158477 H 7 Japan N. tazetta var. chinensis 78. 4 70.0
1.C158476 H 4 Japan N. tazetta var. chinensis 77.8 70. 4
LC158475 HZS Japan N. tazetta var. chinensis 77.8 70.4
LC158474 HZs Japan N. tazetta var. chinensis 77.7 70. 4

3 R NDV 7 b [ H1 H A (8] 475 5 A7 185 57 i) b B 22

H H R B 2 KAl 2% 5 R B — 280 % L 9F
Haw ZMimii A0 . KUK 2 LT % E
JE PR — AR 8 N R R E R ER AT R L &
FRPER IR AR KAl T TR AL
A VZ IR R TR ORI L KAl
BRI OB A B L PR, B 5 2 1 B 3 T B AT J2 ik
IR REASRE R B R A B . B ARG B KAl
Jod BEJ TE ] R B A e AR L I VLA b X
[ Ah F2 2243 A0 7E H A B FE | 5% [ 4

AW FE I FH A6 75 38 51 90 VL I3 48
T RAER KAl %2 2 3 g, Hirp O NCLV 33
SyATTEH ] ELAE N A o H A B 0 b B 2
Sk NCLV-YZ 5 15 B ) 5 o — 41 1 f i i
Mo B R R oy — 4, Wl g i T B T E A K AL R
BRAE 7 FA AU AR TR AE AR A T T VLIRS T A i
L0 FR L v b DX KA W] BE SR U5 F 15 1B . H
RICARIE R NDV AL i 7e v [ i H A<, HOA [F] R U5
(14 43 B8 0 ) EL A AR o P AR AL B R B8 R & 4 A 4

Sk, NYSVAEIX 3 N 75 AT B i Y 8t 4% 22
Stk BT E L HA IR R NYSV 7EA [ 41 [ 41
AR A B IR b B 2E S 1, X R BT NYSV R
[l ik 22 #F RE7E [ H A B R 45 b IX 4= e 7 R
NYSV "] ik 22 Fplef dt DUAE R A M 7 AL 75 (45
THSEWF Aphis fabae Wi G WF Acyrthosi phon pisum
Kk K & B Macrosi phum  euphorbiae 515,
NYSV it Z eyt f4 22 5, AT RB IE 2 i T ik %
FERAGRE A TE Y . X 5 O 400E 10 38 AL 00 2
Cucumber mosaic virus (CMV) ., J¢ & £ M J5 &
Turnip mosaic virus (TuMV) , 542 Y f5#; Po-
tato virus Y (PVY) FIAEMBRAL M4 5 Cauli flower
mosaic virus (CaMV) 207207

AWFFAETL IR M i KAl E %€ 3 NCLV,
NDV HI NYSV. I Hxbix 3 a5 kAT 17751
SR ARG R T /. \Hl T NCLV.NDV Al
NYSV 471 73 85 1 5 C 18 1 HoAt 53 85 ¥y 35t 4% 2%
5 RO A TN B S RAE L D 2K B9 S
PR SR T BRI AR o
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NYSV-Zhangzhou (NCO11541)/ 5 &
NYSV-Zhangzhou (AM158908) 1
NYSV-Zhangzhou (AJ311372)/ #H
L @NYSV-YZ(MH582714)/+H
63 | NYSV-NaKM1-CL7 (LC158481)/F
~NYSV-NY-OIl (LC314391)YH#&
55| | NYSV-NaN14-CL6 (LC158491yHA
100 87 {NYSV-NaN14-CL2 (LC158490)/H %
47 {NYSV-NaKG2-CL1 (LC158489)/H 4
NYSV-NaKG2-CL3 (LC158488)/H A
68!l [NYSV-NaKG1-CL14 (LC158487)/H %
77 | L NYSV-NaKG1-CL9 (LC158486)/H %
NYSV-NaKG1-CL2 (LC158482)/H A
NYSV-NaKG1-CL8 (LC158485)/H A
43|NYSV-NaKG1-CL6 (LC158484)/H 7%
NYSV-NaKG1-CL3 (LC158483)/H
NYSV-NAR-1 (JQ686724YF
00 -{NYSV-NAR-z (KUS16386)/ B
9 INYSV-NAR-2 (KMO66972)/EjI i
NYSV-NY-HG19 (LC314396) Hz
100 I:NYSV-NY-HGZ7 (LC314397y HA
— NYSV-ZZ2 (JQ911732)/
100 [—— NYSV-NY-CB5 (LC314394yH%
38 NYSV-NY-EH173 (LC314395Y Az
341 NYSV-NaKM1-CL13 (LC158479) A
60| NYSV-NaKM1-CL1 (LC158477)/H 4
34 INYSV-NY-KMIP (LC314393) H#
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Isolates are indicated in the tree by isolate name(accession number)/geographical origin of collection. The nucleotide sequence of TuMV (KT934662) was
used as outgroup. The isolate marked by dot is obtained in this study
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Fig. 4 Phylogenetic tree of NYSV and other NYSYV isolates based on CP gene nucleotide sequences
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