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B OE. PUHA W EE (Zucchini yellow mosaic virus, ZYMV) & 1628 448 & TR W 25
PR T AR S RNA SRR O3, il i T ZYMV i #Edh sttt 946K (coat protein gene, cp) 75
() RT-PCR §"14, RMIREE AT RA 9 MNAIRF X 76 43993 15452 Y AF il [R5 35 () R0 2 H 4 7=
ST, R MegAlign MR EE R G0R B A 2047 op SR IBE A 5w 5 Rtk . S5 9EW, 24 4
FESRTI R B, RN 31.59%: JTH 2800 #5294 cp JEP 4K 840 bp, 4fith 279 AN EIERR 1
ZJk: WP 16 AN B cop FE LT IR 1Y 41l 5 HE S 8 R R IR P S AR 23 300k 98.1% ~ 100% 5
96.1% ~ 100%: JIAT R4 BYINHE S 2 R T I 5P OR s, B GD121-9 4 2 N A i 4,
oAb 5 AN A PR L 1A N BEIALAT 5, 3965 R5F potyv_ CP D AgIR K 5595 #1FA A C 1
45 f3l DAG =1 “Asp-Ala-Gly”; REAIHTRB, ZYMV Widiklsrhy 7 N EEE, 7RG &9
BFEEREA T, B8 3 AMER: )R 16 MYk 3 41, B BHISERRE. Bk R
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Abstract: Zucchini yellow mosaic virus was a common virus infecting wax gourd in Guangdong
Province. Total RNA extraction methods of wax gourd leaves were compared, and then 76 wax gourd

samples from 9 main production regions in Guangdong Province were collected and detected based on

R EA: 2015-09-25; {EEIHHE: 2015-12-09
EEWA: HEARRLESTTELSIA (31311643); [ MHHITAH LT H (2013086)
* E-mail: zhaoqin0802@126.com



Zhao Qin, Xie Da-sen, He Xiao-ming, LiHua-ping, You Yi, Luo Shao-bo, Peng Qing-wu.
Detection of Zucchini yellow mosaic virus infecting wax gourd in Guangdong Province and genetic variation of its coat protein gene.
152 Acta Horticulturae Sinica, 2016, 43 (1): 151 - 160.

RT-PCR amplification of coat protein gene (cp) of ZYMV. The amplification products were sequenced and
genetic variation analysis were carried out. The results showed that 24 samples were determined as
positive with incidence ratio of 31.59%, sequence analysis revealed that full-length of ZYMV-cp of 16
isolates was 840 bp encoding a peptide with 279 amino acids. Further alignment analysis indicated that
similarities of ZYMV-cp nucleotide acid and amino acid sequences ranged from 98.1% to 100% and from
96.1% to 100% respectively. The motifs of deduced amino acids sequences were conserved, all isolates
contained 5 HLA sites (Human Leukocyte Antigen) and 1 N-glycosylation site expect GD121-9 with 2
additive HLA motifs. The CP protein of all isolates included conserved domain potyv_CP and DAG triple
box (Asp-Ala-Gly) crucial for potyvirus transmission by aphid. Phylogenetic analysis suggested that all
isolates were clustered into 7 genotypes, Guangdong isolates belonged to genotype I and contained 3
strains; All Guangdong isolates were further clustered into 3 groups with no obvious geographical
differentiation. Generally ZYMV-cp in Guangdong isolates were conserved and had little molecular
variation. This study determined the infection situation and genetic variation of coat protein gene of
ZYMV isolates in Guangdong Province, and laid foundation for further pathogenicity research and
antivirus genetic engineering.
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NP AR EE (Zucchini yellow mosaic virus, ZYMV) &5 4y i 2 B HEY) 1) 5 W% 5%,
P ) 28 5 A0 B8 52 B4R G DN S 1 o 7 b BEE 5 AL ) AR ) P S KT AU 3 (MRl = 4%,
2003a; (TEhAE S, 2003; ARENEL 5%, 2005). 1981 fEI HLER KRG H A ORI (Lisa et al.
1981), e 1991 41 IRIRE L Frsm kA CGIROGFMEE, 1991), 184 Okt FEH 1] AR}
YEMI BB, AT Ay EHGE . #ar) KHBIX. (Coutts et al., 2011a). ZYMV 7 AR A
PEAERE, AR 377 BRI S RREENDE A, S5 I IUAKUUAE I Sk i S i B, S Sy
TEABMIR 273, PP R ZEA R B, 77 il ™ B R

ZYMV 4 R Y JiiiJE (Potyvirus) Jil b, Ji kiR 25 th 8k, JE418 (+) ssRNA (Diana
etal., 2011). Potyvirus J&iRaEERH 4 K2 10 kb, g 1 M2 REE, @A 3 FoniiE e
BN LI 10 DN ThEEER (o [ N AN FELE ZYMV 95400 )57 (Ting et al., 2009; Luo et al., 2012)-
RARIEEFERE (Coutts et al., 2011b; Nehaetal., 2012). FEKZHF51 (Azarfretal., 2012) 1%
Yelk v BESEJT TR TR 29T I AR A2 VAR 53 B P IR 7 51 22 St JORE DR 51 45 1) Sl by 22 (1) 5%
AARER, W5 T ZYMV CP. P3 ¢ HC-Pro HJZJfE (Arizietal., 2001; Desbiez etal., 2003; Clara
et al., 2008) . cp HEHGitd ZYMV i EE o5, MASHAER AL, A aEi ki b &,
5995 3 1) B A BE B #% 3 DA s B A AT 0%, L N u Ay v AR e IXC 5 908 g e e 1k s Y B Y A%
WEIE— 5 IAH EAE AT OC, DAG JP A i A% 35 IREE /741 (Harrison & Robinson, 1988; Atreva
etal., 1990). ZYMV TEAE W] WK RIS . W2 AEW02EThES, AR Ge 25 RN M AL R AN ]
(SRR RIAIRIE, S9IER R ZYMV-WK & WAERF AL 70 259 E15-PAT 2 B8 Sebk, e AN IR
DX ) TR S BEAS T ZYMV LB bR R 112 9% (Kosaka et al., 2006) ; 230595 kk R & M HIH]
Iy R EICIR AR BE . BHTR AR AN ARAT, U1 ZYMV-2002 ik G A P B AT 3255 215
#| (Lecoqetal., 1991) .

H 1% 46T B IR RGEHUIF 7T 0E - AWFFTH B ZYMV 4h5E 8 (155 1) RT-PCR £
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W, TR A AR X ZYMV AR #E op JER P A8 5, Dy Ja S0 2 800 P 23§ Al
K JRGURTE > 1 7 PSR .

1 MR A

11 ##

SR A SR SRR ALLI BRI SR I A o dbkE 76 4y (3R 1D, 43RBT RAE EELAX, 3
=K (T4 Gl (54 BRI (8 43Dy 4l (4 43D 3EIE (9 ). fe# (840, J M=
X 18 ) FIARRT (94 AFEE (841), TRAFT - 80 CEMKIRIKIEAH . ZYMV Bl h o [H &
MV AR GE AP SRR BT 5ty Sl AR A B S, AR A BH X

1.2 ZUAFEM R SRNAREF A LR

T &M UK 5 2 RERR R AL, 52005 RNA (R4 S5 221 RT-PCR A, dont 4 FhEL
JIE BRI SR AT T

a. AEANRAGIE: B 50 ~ 100 mg AR J, FEVRE T RGETEES Bob AR, S ORIRA #
RNAprep pure 45 RNA $EHGAFIE CELOFER, dbRt RARAEY TR R AR e /Eui i 2 E
A RNA.

b. TRNzol $#EHtik: Z KA \] TRNzol Total RNA reagent &2 RNA $2HUIRF (b RAR A
TREARATD BAEUIA, B2 100 mg & /R 20U RNA.

c. BRI KR S5 E R (2007) KT A s B 0.1 ~0.2 g &JRHF, W
BB, DT RNA HFB AT (4 mol - L SERRHERAT, 25 mmol - L 584N, 0.5%+ 4t
SRS, 0.1 mol - L' $%JL 4K, 2 mol- L' NaAc, pH 3.5 AKUOFIMY, TE 1% 9 A6 A% ] 28
KB ¥ DEPC ALFE/K, 3L, FIIA LR (pH 4.00 KRN &2 AR (51 -
FIRED HZRG, B0 R I RNA A, AR R AR DE . FAROPIRER 1K,
A UTHE D INT . Wi, - 70 CHRRAE&

SERURIRIT— R S HE M RBER (2007) 5. B 02~0.3 g &JRHH, WEG
IYWEEE, ATV RNA A% (F B, A LR (pH 4.0). ZEAAFUKMLRImY & 105 - 7)K%
MR ZR 5, B0y, RIS ABUR NREDUE, & DEPC A3 ddH,O %, - 70 CIRIrE4&
.

FUR 1%35 N Bl e e F vk S K8 40 o Y66 (GENEQUANT, Eppendorf) AN [A] 77 VL4
PRI A T 5 RN (103 58 5 0o, AT 36 17 48 3 (R0 e £ 7325, O J 482 RT-PCR Al 25 5 S Al

1.3 ZRZYMVIFEERT-PCREN

FR4 GenBank 3l A A5 iy o [E 45985 73 B M) ZYMV 6 2525 41751 (AM422386) , ] Primier

5.0 B R S AR AN SR R LSRR R 1), I R BOR /N 840 bp (8543 ~9382nt) , 1A

I MR A B R ) A . ZYMV-CPF: 5-TCAGGCACTCAGCCA ACTGTG-3'(8 543 ~ 8 563
nt) ; ZYMV-CPR: 5-TTACTGCATTGTATTCACACCTAGC-3' (49358 ~9382nt ;x XL EHAM) .

HUR 05 RNA 1 pL 34T RT R, KU RE FF514 (10 pmol - L) 0.5 uL, dNTPs

(10 mmol - L") 0.5 pL, RNase #1151 (20 U - pL™") 0.5 uL, MMLV S 443548 (Promega 23 ) 0.5
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uL, 5x RT ZZ99 2 pL, DEPC Ab#E ddH,0 3.5 uL, MAAFRN 10 uL. N 4MEH 42 °C 60 min, 99
‘C 5min, 5 C 5 min.

S B 53 SN 2 uL /4 PCR SRR, A ANTPs (10 mmol - L) 0.5 uL, rTag (5 U) 0.2
pL, 10x PCR 22/ 2.5 uL, SAR 25 uLo VAR R 94 CHIAEYE 3 min, 94 ‘CAEME30s, 50 C
IBK 30, 72 CHEf 1 min, 35 MEH; 72 CLEM 10 min. 1.0%Z5IEHEAEE LUK A PCR S 25
P
1.4 ZYMVigsECcpE R &M = E 50 F

Ror il &5 5L B VE AL RL, 5 b X IR 22 5 /D B — MR PCR =4, R TR [ ) &
[Flf4ifth, 5 pMD 18-T #ifk (TaKaRa AF]) &4, 44 DHSa 524, WA T LB FHOE A,
FIFH Amp $i2E R IPTG 5 X-gal HHTH AIBEIGIE, PREABEEE T EV PCR %52, REAFESHIEE 3
AN B S I TR0 5 M TR AR R AT R 2 = XA B
15 ZYMVA BE#IcpE A FILRESHMEL T

7t GenBank XT3/ 7 44T BLAST f%; KEHL 1 AP FHIME N 7 SRR T4, R
DNAstar MegAlign 4 {4 Clustal W 25 %A [F]H X 70 B 3EA T A% TP R P 41 S B 1R 1 471 ok R[]
PEOHT, MRS R G AR AT Z SR KT LR Pt i G & A Vector NTI 11.5 # ARk
B R S HIX 4y B9 CP 8 2 LM P A 7. i) AR S X oy B 2L R 2, AL GenBank %
R 340 B EAT RIS L 5 200 M

2 R

21 ZNHHERNARREENAE R Lk

hE 1A, SHA AN, AR
WA GV B RNA, 288 Fll 15S 4571515 it
SERE, oSS, 5SS AR, B, KRI

AR IR R A Fr rp— e 3 R Ay — 288
JI, FEH RNA 3 20 IE BPIR, Pt RNA e

OD1/ODyso HLALAE 1.8 ~2.0 Z[6], KL,
HARECT Tl fse bR, 20 min B ] 58 A BN RE
PR o DR A B R TR v Ay B R B AT

B 1 IHEERAEZENEIMFS RNA R ARKER

2 JINH & RNA 7. M: DL2000 marker; 1~6: 4 JRI}£EA R RNA.
Fig. 1 The agarose electrophoresis analysis of extracted total
2.2 %Iﬁﬁ#ZYMVTﬁﬁﬁ"J RT-PCR@;)“JJ RNA by column protocols method

M: DL2000 marker; 1-6: Total RNA of wax gourd samples.

FIF A7 RT-PCR A RS MA R, X
RO ANKIREFZIX () 76 DM REREATAS I, 45 5
WK 1R, BRoSpsE S KRR i EEdh, HoAth 7 MHUX IR E] ZYMV Widg. ks 76 43
an i, 24 BROAFHYE, SPIATRERN 31.59%, FLrh ORI AT R B BEA I A A s, 1A 66.67%, IR
FEHBIX, A 62.50% 0 F T2 DX SR AR it Bmes /b, 5 A I P 47 R SR B Y I B B i DA s
AR,
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F1 I'FATHEREER ZYMV fFREHE

Table 1 Detection ratio of ZYMYV on wax gourd samples from main production areas in Guangdong Province

KSR ZYMV KrUBAPES.  ZYMV BEPER R %

=) 7 X Ml L7}
ok *Eﬁiﬁ[ . Sample Positive number of Detection ratio of ZYMV UFH i
No. Collection site . Sequenced sample
quantity ZYMV sample sample
1 2 KBS 18 7 38.89 GDI11, GDI2-1, GD60-1,
Zhongluotan in Baiyun region GD49-3
2 TR XA B 9 6 66.67 JN559383
Kemulang in Tianhe region
3 X 8 1 12.50 GD31-2
Paiyu region
4 TEHBIX 8 5 62.50 GD121-9, GD122-7, GD125-2,
Huadu region GD126-4, GD127-6
5 iEpS Qingyuan 9 3 33.33 GD44-1, GDI116-9, GD117-6
6 — /K Sanshui 7 0 0
7 £ 111 Taishan 5 1 20.00 GD13-5
8 %1 Xuwen 8 1 12.50 GD25-3
9 Hl Yingde 4 0 0

23 ZYMVHBEHcpERAMTZ 0

PO EEFE M 5L RNA 28 RT-PCR §#4 (& M1 2 3 4 5 6 7 8 9 10P N
2), 24 DMFERYHIFTE] 840 bp /A1) DNA 4%
e, HIOIR BOR/N 8 AR AN A X A
AR ZE 5, L 16 N3 B 19 7 ) AT o
B, BRI EPIBREL 3 AN 5 BE AT X T
T AMERN BRI S5 REY], ¥
8 BEA KN 840 bp, B op BT
H, g 279 DNEFERKIZ K. B 70 &4 CP
Gty i S IRAT ) potyv_ CP DRI AL B2 FATREMFRER ZYMV HEENER
U B M G 0 4 B DAG = W & M: 2000 bp DNA marker; 1~ 10: KptEsh; P: PHEEXTE,

N T ZYMV Jiifts N: BIPEXT I, ARent s
“ Asp-Ala-Gly Yy ) cp RN gad b e ik Fig. 2 ZYMYV Detection of wax gourd in main production areas

E[ %}? ttf&ﬁ%? , @%%#@ GDI121-9 E 191 5 from Guangdong Province based on amplification
= 23 N O Sk N of coat protein

198 ?\%E&{lﬁia jJD T 27 Aj( E%B@ﬁﬁ&l\, M: 2000 bp DNA marker; 1-10: Diseased samples;

,ﬁ\@ﬁj\%%ﬁ]ﬁﬁ%éﬁ W El"]%}?f?ﬂ ’ ﬁj\%u P: Positive control - ZYMYV infected leaves;

E 66. 113. 144. 235 & 242 ﬁ%@ﬁ,{j%ﬂ:aﬁ N: Negative control - healthy leaves.

5 AN AN K HE g0 Pt ) (Human Leukocyte
Antigen, HLA), 1F 238 2 EMAE B 14 N PHIEALA7 2L (Motif Site of N-glycosylation).

I DNAStar #4154 16 43 25490 1) op HE AZ AT R P 51 R T 1) 2R IR 17 41 (R IR HEA T Lo #T
B B I AL TR 7 SUARBIYE g 98.1% ~ 100%, f74E 64 MEAFERAS A7 41 & IERR 7 5B
96.1% ~ 100%, A7F4F 14 NEIERA AL i, 424 GD121-9 5 HAb 4> B (W55 22 5 e K
AAMEAE 96.1% ~ 97.5% 2 [7], GD121-9 5 GD44-1 AU S AI%, FL ik e 1¥ & GD121-9 5 GD122-7,
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FHBLTE ] 96.4% . FHIETT UL, [ AR & HLX ZYMV 40554 cp JEPK 520 AL, 8648 A/
454 GenBank F' ZYMV HAMIH #5270 BIK) CP LM Pk i R 40k E oL, 0 & ZYMV
Al T ANFERI (B 3D, FER T AFEITE T AR BW S5 B WG (AJ316229), £ [H

GD13-5.seq
GD122-7.seq
GD117-6.seq
GD11-11.seq
GD121-9.seq
GD25-3.seq
GD116-9.seq
GD12-1.seq
GD44-1.seq
GD31-2.seq
IN559383.s¢q
GD49-3.seq I
GD60-1.seq
GD125-2.seq
GD126-4.5eq
GD127-6.5eq
AJ316229-WG-China-(Zhejiang).seq
D13914-Florida-USA.seq
DQ645729-C16-Spain.seq —
”””” AF127933-TW-NT1-China(Taiwan).seq ~ —
AF513551-Ningbo-China(Zhejiang).seq
AY074810-Ningbo-China(Zhejiang).seq
EF122498-Liaocheng-China(Shandong).seq
AF513550-Shangyu-China(Zhejiang).seq
AB188115-Z5-1-Japan.seq
AB188116-2002-Japan.seq I
D00692-conneticut-USA.seq
———E L31350-California-USA.seq
AJ420020-Italy 1-Italy.seq
AJ251527-10-Hungary.seq
[ AJ459955-H272-5-Hungary.seq —
AJ420015-Austrilial0-Austrilia.seq
AJ420018-Slovenia-Slovenia.seq
FE062583-AG-Israel.seq
AJ420019-Berlin1-Germany.seq it
AB004641-M-Japan.seq
AB063251-M39-Japan.seq
AJ307036-CU-China(Zhejiang).seq
AF486823-HN01-China(Hainan).seq -
AY597207-Hefei-China(Anhui).seq !
AF062518-cu-Korea.seq
AY611022-99116-China(Henan).seq v
AY611024-99-246-China(Shanxi).seq
AY27900-KR-PS-Korea.seq

AF127929-TW-TN3-China(Taiwan).seq
— AJ429071-A-South Korea.seq

AF127931-TW-TC1-China(Taiwan).seq

AJ316228-SG-China(Zhejiang).seq

AY995216-Newzealand.seq
AB004640-169-Japan.seq
| X62662-Singapore-Singapore.seq

| AF01481 1-Singapore-Singapore.seq
DQ925447-VNCm3-Vietnam.seq VI
1.29569-Reunion Land-.seq

DQ925448-VNCm1-Vietnam.seq —
DQ925449-VNCs1-Vietnam.seq
DQ925450-VNCm?2-Vietnam.seq

{ AF513552-Shandong-China(Shandong).seq VI
DQ925451-VNBhI-Vietnam.seq |
—— FJ214726-PVY-Chile-Chile.seq
FM244834-PVY-Taiwan-China.seq ] Outgroup

30 25 20 15 10 5
B EL{E (x100) Nucleotide substitutions

[=1

B3 zZYMV &5EY cp ERGEMFSIREN N

Fig. 3 Phylogenetic analysis of cp gene nucleotide acid sequences of ZYMYV isolates
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4y B4 Florida (D13914). PHHEA 73 B4 C-16 (DQ645729) L [H 457y 254 TW-NT1 (AF127933),
AR S A ATELE 95.1% ~ 100% 2 1] FE KA T A4E 4 A E B GIL. 4. 2 MHAS
B 2 ANFEE S EY) R ARRR & SERRICARK I 7 59000 3= (R F Rl BLHR) . 1
SRV FEED, S 1 AP ES B 2 NIRRT B R 1AL 5rEY); BRIV 4
[ 93 B4 e 2 ANEHEEY ALK FERARLV B 1 ASHE 220 Bah, LA R X ) 3 A
SIEW. AR > B A 1 AN H AR S SERRVIERF NS (20, iR (1) KBEER (D
IR FERTIVIE 4 AN B K 1 AR E S SR, R T L TSRS Bz,
AL G RGBT AN R N 2 s 3L R AL L.V S5 VIBLAR A 390 1, FE IR LARK P 43
BN BRIV S VIIT 4 B35k B AR WHIX, 38 ZYMV AN 5 2500 160 3 IR 4 48 S 2 00
—E HLIEAR G . PR AR B S 1 N B R AR IR Y T ) —AN s, BT ARy
BB AL AR SRR o
FR A Shukla 55 (1994 HE 7K 42 55 Y i 5 J 20 FEbRifE, CP £ 2 5518 7 SIAH U AE 38% ~ 71%

CFII 54%) Z AR, 75 90% ~ 99%Z B A FIFE R, T 99% LA FAffie 4 [l —#k RAR
Y. WMOARHEST I E ) 16 43 kESL T, GD121-9 55 GDA44-1 i AR B A FRIFE R (ZYMV-GDI121
5 ZYMV-GD44), HA K FE—Fk R (ZYMV-GD11) [IAEZ 3, 7] W ZYMV-GD11 Ak
R, GRS BN B SR 87.5%.

FIH DNAStar %A MegAlign #2745 16 A5 B4 cp SEDAHE T 200 7 91 M 1 R 40 R & 1E AL

(B4, RIFTAFHNGA 3 N3, Hok BAR#HIX 1) GD121-9 5 HoAth 43 25 Wb A% BF 25 5 iz,
BB — A0S, A AR B GD11-11 %5 2 7037, HAWFESIAEE 3 052, %0 S Na
FEPR P HIAATELE 98.3% ~ 100% 2 1] o FHI W L) 2R 48 25 HU X 43 B 40 AR R I I b At DG 1 o A
IME, T HRA ZYMV-cp JEHR LR, 7 FAEF LRI

GD13-5.pro
GD122-7.pro
——————————————— GD60-1.pro
——————————————— GD117-6.pro
——————————————— GD127-6.pro
IN559383.pro
fffffffffffffff GD31-2.pro
GD25-3.pro
GD44-1.pro
GD116-9.pro
GD126-4.pro
GD125-2.pro
GD49-3.pro
GD12-1.pro
i GD11-11.pro
GD121-9.pro

1.5 0

SIEER B8 (<100) Amino acid substitutions

B4 I"FEEHEEX ZYMV 95 oo ERRKHEARERFET REHLMI T
Fig. 4 Phylogenetic analysis of amino acid sequences of ZYMV cp gene encoding
protein in Guangdong different areas
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3 e

0 ] P A5 o 2 R b #E A 7T S AR R, BRSPS e b, XA R Tt D> ANt
FUPREO AR = X)) R, 0 ZYMV 9 35 1R 0L 5 5 s 2 RE AT T 0T (T RAEEHE AT
B, ARG B Al AR A IS TR K AR UK R o TR RMRAE I TR B, DU S S A, AR
RNA & HUT & &AM 548 RT-PCR [N, HINSEi AR BIPER nT g B LS T 4 FRERECA U RNA
ik, RIS AERGAF G AR e, AR A AR G s 2 LU A s i r 2, (R AT R 24
ol o [ €0 2R S TR SE I IR B SR A T A R

J7HRAE ZYMV R BRI R AR LIk F] 31.59%, o HuIX FEF A E] 60% LA L, A Le b X AR A
W 3R, A E R PR AT g R AR A R iR, 2 S B0R K ER,  BLACRFE & (/>
T, DRGS0 ok I OCRE R AR TE R R, b — P E ARG 45

JoaEE op FE RIIF 1) H PR M o 3 O R 20 1Y, DU B A 7] 40 B 40 1] 0y My 3sAE DG 1 25 3248
TNECL K A B AR G s A e A, R P &R T R AR CRZLGE 55, 2014). wif&dtbsy
W W], K2 H00r B AL B B T, SR oA 140 3, &4 B4 1R JC W) b (R a2 S, DAL bl ZyMv
W3k AR T e BT A RSB L X AT AT OG . H BTEE 2 P AT IR T A s IR T
FZ IRV 2 5 O R o B L R R i R BT B, JuI0) Potyvirus WidE, CP 8 SR Htk R
(45 J3iE 4 (Shukla et al.,, 1994). J7 44 ZYMV 5 B4 BEMIALL, AFIR T 515 & 3L 0L e S AT B,
PEIILF] 96%LL b, fE 3 AMNARIFER, KRR ZYMV-GD11 WBHFER, R BI 87.5%, X
AT ZYMV WiFERBG, A& Rk s Rt 2% i1 cp BRI ATIR 741 R K
SR ZYMV 32 7 ANSERRL, )R S HUX 2 B R N BRI T (W 1 AN s, 8RR
CLBERRHE, ZE3HEE%E (2005) ¥ ZYMV ikl ook 3 KBEA, H Group 6 A+ ERFA BEfA. X4
LA (2009) WUPK: ZYMV Xk 6 ANSERTY, FE ZYMV B8] iz A TR AL T SRR AV
b, HBE AR AR R BR AR AR HERI 2 BRI BLAE, Lin 48 (2000) K ZYMV 3 B4 3'%i 760 bp
ATIRIT A RRTE 9% E ArHE, R4y 4 ANFEHAY, Wil BhA%5% (2003) LAUERIS: A 5 ANEk 6 N3
A, BRis =56 (2003b) R4 ZYMV 3" K /741 1) RIVEPEVE A britE Rl 73 5 MRS, 855005 |
RFFTIRAE AL, Coutts 25 (2011b) F&T- 3" 489 bp [ (C-ter) NIb- (N-ter) CP]F4IEA 455,
AWAE ZYMV 438 AR B 2 AN, b A N8 3 ANWA, B ALk B2 M. R
AT gk A OORE B LUBG UE 4518

H ZYMV {69 B RIITLE, 2 H AT V2 X s 2 RHED L5 TR K5k, Kk
BE A I JLREAT A I 465 el S AG U A TR R A e R IR A . e E AR IR LA ORI RNA
ANEZ RNA o vt 5 BT, ) i R N o X3 e S P e i, AN [ 5 ) A8 S R P
Ko AEAPURBEAT Fufis N BUR, A7 B TAI Potyvirus ANEIIF. BT R4 %0 254 cp 3t
R F1 1 i BEARRAE . H ZYMV-GD11 AUARRZR, Wt 5 | S0 s A I A 3R LS 6 e 2k
Prou AR S 73 T R S o ZYMV A RAE T & TR 7 IXRAT, AR op ZERIAR 782
NFFRORE, STRATHRIIPE R IEAZ ZYMV AR5, 10 0] 62 S50 S AR A DG A R P 2k
PRI R 22 B BT AR A A AR K

T ZYMV i SRR A AR5, W F AT B A BTtk A3 OCA 1, BRIE IR 25 R ) (1) A 44
S B ATIRRAE R, Al B R DX ) A A B AT A IR KRR TR ZYMV o BRI AR 511
FEPh % e Uik i R A B N, R PR R AN E M AR B ). B Ak B A R 34
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