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WE. T AEEMIEE (Maize yellow mosaic virus, MaYMV ) J&—Ff LA AR AT KUK AU FE 00 25 , SR 7 H AT
ST H AR H T RHIE BT A0 E MG LA T 4 ARBIFFT E ] 2022 45k HTTH4E 19 MaYMV 1A FE 0 4, it
iz 818 H ( Movement protein, MP) #E{743HT , 455 & B MP A AH X 43 F 221 23009 36K MR8 A B, %8 A R A S8
FENES (RS RAE X, —Ra5m FEE TN EMIE X, B EA Luteo_Vpg TIAELEL, FIH Bacmids-MaYMV-
MP-His T2 2R TR 221k R G R B, MP 5E L T 20 B J51 , it — 25 38 5 25 14 J53 ER 8 ( Western-blot ) 3538 0E T MP )38
ik, ZPFSEARIA T MaYMV MP BYAFAE B W 20 e 6, A B0 5 2t — 20 3 B MaYMV MP T fig S 5 A 44gf iy
Z A1 A FH B B
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Characterization of maize yellow mosaic virus movement protein and its
subcellular localization in insect cells

GUO Sisi"*, REN Chunmei', LI Shuo', JI Yinghua', WANG Haitao', CHENG Zhaobang'
( L.Institute of Plant Protection, Jiangsu Academy of Agricultural Sciences/Key Laboratory of Food Quality and Safety of Jiangsu Province, Nanjing
210014, China; 2.College of Plant Protection, Fujian Agriculture and Foresiry University, Fuzhou 350002, China)

Abstract: Maize yellow mosaic virus (MaYMV) is a plant virus with potential epidemic risks. However, there are
few studies on its protein characteristics and subcellular localization. In this study, MaYMYV collected from Jiangsu province
in 2022 was selected as the research object, and its movement protein (MP) was analyzed. The results showed that MP was
a hydrophilic protein with a relative molecular weight of 21 230. The protein did not contain a nuclear localization signal, a
signal peptide, or a transmembrane region. Moreover, the secondary structure was mainly in the form of random coils and
had a Luteo_Vpg functional domain. Using the Bacmids-MaYMV-MP-His recombinant shuttle plasmid expression system, it
was found that MP was localized in the cytoplasm. The expression of MP was further verified by Western-blot. This study
demonstrated the characteristics and subcellular localization of MaYMV MP. The results of this study can lay a foundation

for further analysis of the function of MaYMV MP and its
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o 5 S BT LA P R RO B 22 A AT
SRt EOCHEE AR, EARTEAERKEFE AR P
" T 22 i A G 1) AU, b R s I h
g F K AL K B ( Maize yellow mosaic vi-
rus, MaYMV ) J2&— X} oK 55 22 Fb R AR P 44 1,
FEE U R R R o R i TORAE
WA IR 23 i A8 WF A O % 5 0 A ek o) 7 1
MaYMV 5] 7 1[5 2= g 4 X % B0 AR S8 B
JE PR & v A R TR R Y B
MaYMV {2345 2551 & F oK ALt s LSRR,
Xof 7 B At BT 36 ™ TR I PRI AE S MaYMV
AR RS T T AR G B R BB R Y,

MaYMV S Eh 4% B M 7 1 63 2 — , HLgk
P 1 2K IKS 642 M IR Y IE S EE RNA,
HIPH) & A T AT TEAE (Open reading frame,
ORF) , 7E X SETF T ) BEAE Hh 45 F AR B 15 E Y g%

R (HAFERYZ ORFA 135 G A, 1157
%itiiz 31 % 19 ( Movement protein, MP)'"' | FEFIY)
i BEf GBI 1], MP 7R HH 25 A HE 2 524, Liao
AU I 3 i AE 9% EF ( Tomato mosaic virus,
ToMV) Y MP 2 5 25 % fili A bk I8 B8 19 ¢ B B0 A
5 IZE A BUMUBEDS B B R B R R i I RE
53 7 i AE Bk B IR BEAE R . Kumari %5 i 52
RNAi H ARMH T SR ZE MK ( Potato leafroll vi-
rus, PLRV)MP [ 3RIK, A8 Ik T8 7E S8 E
MM RGEMR Y, AT H KT MaYMV MP
TEf BRI Yt B P I DO REAT ANV 2E , PRI IT ST MaY -
MV MP (4¢P 7E B 40 A PN A I 40 o B A
HEEHESME,

FIRTE T MaYMV bt AH 5G9 J50 0 40 i 5E 137
IBEFEAT IR AR 4 R R WS e H (CP)
SE AT A0 BRI AR A RO ST S sh R
AR E DL ATS R WAR DG HRIE . ABIFSER AT 2022 4F
TEVL I DCRA Y E K I | B/ MaYMV YE A5
PG BRI W, vakE e Mp B A, R RS
SR AR H R T 50 S i 1) S IR Y 91 A 7
a3 A, O A A AR e B 3R 08 & 48 ML H BT B O
(Western blot ) 72: X MP J& [ 78 55 Hb 57 7% 3k 20 ity
(SF9) Hh i 5 F i it 14 25 11 5T I 400 B S L AT T
W98, NIREIRABIIE MaYMV 527 F R s A 1A
B E AR R IS 2%

1R i

1.1 ##

AWFFERT FH AR BEFE 5 SR 2022 4R TE VL5 1
DX R I BRI 7 B SRR 5 T -80 CUKFEIRAE
SR A ML (SE9) FR A TR BT PR A7, #F SO #E
T 28 CHFRAE 8 S£-900™ 1T SFM ( 10902088 ) 54
FRIEPAT OGRS
1.2 EARKSFES

I 7E 2k X 3 NovoPro ( https ://www. novopro.
cn) | Cell-PLoc 2.0 (hitp;://www. csbio. sjtu. edu. cn/
bioinf/ Cell-PLoc-2/) I SMART ( https : //smart. embl.
de) X MaYMV MP Z &[R35 RR1FE T 08T
1.3 pFastBacl-MaYMV-MP-His £k i#32E

AT -80 °C KA A B2 4 i, 2 A
RJE , R HLREAE S K o >R FH TRIzol 37
( ABclonal £ RH A B Rl 77 i, RK30129 ) $2 1L
FEAE RNA, DL OKSG BEFE i RNA AR A1
S i 5% 50 ( HiSeript 1T 1st Strand ¢DNA Synthesis
Kit, R211-01) #47 ¢DNA & 5%, BT MR85 19 ( Xba
I-F : tctagaagatct ATGGACGCAGAGCTAGGAAC; Kpn I-R
g2tacc TTAATGGTGATGGTGATGATGCTACCTATTTCGG-
GTTTTGAACA) (/N5 B R E U7 45, RHA A His-
tag J¥91) K5 4R cDNA B EFT PCR 73
AR WAR R U :2xPrimeSTAR Max Premix (2X)
10 pL, EF#F51%45 1 pL. cDNA 2 L KHK 6
pLo SOWARFALFE LT 2P 3R 98 C FilZE P 2 min;
98 CAE10 5,55 CIB K 15 5,72 CHEMH 30 s, Ik
1 30 IRAEHR, 72 °C FEAH 5 min, FEEAESEAE T 16
CHMT . PCR=IET 1 %5 e WEEER h E1TH
VKATHTIEUIICH A5 25t F S [RII0in) & (bt
FHE YR A A R |l 7 i, TSP601-50 ) X 8] T
1) BARSH AT I, A 20 i Bt 42 27 R i
FLREZLAAR TA/Blunt-Zero Cloning Kit( C601-01) , iH
TR W B W N R AT B ( DHS @) JERAZ
AU, BE S FH G B = 3 B R R TR A A
FAHEPAERN LB HAE AR (100 pg/mLZ '~ 7 55
) b, RIS, NIRRT Pk e — TR
P ERBUY EVE M E S A AR E EE N LB WK
FRFRFEh R G SR LR TR 37 °C
200 o/ minfFE R TR R R 2 h, LW PCR Rl
55 PRI BT O A A AR B T



ik

T RE RS ;R WAL I BE A2 B B 1 AR 43 BT B HCAE B o 40 PAY ) ST 40 7 £ 37

T, 4535 DX SE RV SR ISR, TR TR DI AL B
m, K B W R B 5 2t B VI pFastBacl #% 4 iF
PRI N Trelief™ 5o B2 25400, i JC
SABOERERE RIS TS APIAERR LB B
P (100 pg/mL 2 R HRHR) L, B M

PRIk s — T TR R SR . RS BGE B TR
#EFT PCR Kzl , 8N & A Hbw P8 B iR )5, FIH
TP ORI & (bt SR A YR A A FR A F
7=, TSP501-200) FEHUTTRE . BORAEAR 248 Xba |
1 Kpn 1 XUt 1) 40 B 5, K D10 1E A 1 Jo5 28 52 3
FHAY (2280 Iethy A8 BRZS w1 R4 500 3w A s I
SEFLE W RE SE T -20 CuKAEH &,
1.4 EAFRBENNG &

AR & 2% TS5 ik, B
A BRANT  AE O A TR 7 25 SR HERA TR )5 | H o
KL% DH10Bac EZ S, 6 FJCH — M3k
FEPRERE IR A T o8 2R E RALA 1) LB [BAR:
FREE b, S BIEESTRILIA 37 CREFRAR
FMF T REFE 24 h WEEFRIE ks th SR I 1 R TR VR
BEAR Bl e g X AR A T 2 ) — [R5 A ik 2 Ff
A R AR Lk —2 e, B KPR A (i
VK K HAER B AR E U E R A A (50 pg/mLR
REFZE 50 pe/mLIUFRE A7 ne/mLIK KB ) 1 LB
WREE SRS M bR AR L B T IR R 37 C 4%
A 200 o/ minFEIR I, RFEERE SR 10 h )5, R Bok:
PRI SR IUTR
1.5 MaYMV MP B30 20 B 5E iz I 22

U2 i 7 55 TH PR K 70% ~ 90% B, AR 4 Lipo-
fectamine™ 3000 ( & Bk €t /R BL 8 A Al 52
13000008 ) fA {7 FH 158 B 45, 8 - 3R b 5 % 28 o iy
PRI ANAE (SO) H, Zead 3 d BEY)E  H 1xPBS Xt
YRR TR 3 UK, Bl G SR FH 3 2% 1) 22 58 F VA
XFAIMLIEAT 30 min [ %2 AL P, 58 55 FRR A 1x
PBS X 4 Jfo 98 P& 3 ¥k, #F R 40 L i AT 0.1%
Triton X-100 B iBALFE 15 min, AbFRZEH 5, - fAH
FH IxPBS #8%% 3 WG, 7EREG 4544 T /] His-FITC
( Abcam ,ab3554) FLIABRICHIME 1 b, I H 1xPBS ¥
Ve 3 UK, e B Ak BT ) 408 B T O 3L R AR
5% LSM 880 FWi%¢,
1.6 MaYMV MP HJ Western blot %%

W ge 3 d Jo iR SR A, L) 2 000 1/ min
(YA B0 2 min, 37 VW, SRS A 100 pL RIPA

BRI (R o RAEWEARA R AR ™6, P0013B) , 4
B FEMIRA)G  CE T UK E#E 5 min, SRIGTE 4
C A, LA12 000 o/ minfH5 4 250 10 min Ji5 , Wit
W, 1) LW S NS £ SDS-PAGE & B _EAE
OB (X5) 3B iR R I S A AR S KR A
BT 99 CE&MF RV 10 min, i B TRGE L5 2= vk E
HEYH 2 min, 12 000 r/min 5.0 2 min, i WAL FE
JERRE s BCH 10wl 78 056 i % 19 10% SDS-
PAGE Ji&_ AT HLUK 43 85, LUK S50 80 V H¢4k 25
min, FEHEANZE 120 V 542 1 h,

2 HERE

2.1 MaYMV MP S E®BF 545

MaYMV MP %% 28 H Bl 193 D2 R 24
B, AB X 43 F 521 230, FH NovoPro ( https://
www.novopro.cn ) 73T & B, MaYMV MP A % /K PR
HE1A) o X MR 5 A7 508, R & %
SENLIT A, FEA5 5 ORI 285 5 DX 19 43 A v o oA A i 32)
T RIS DA AR TE (18 1B 181 1C) o X H R
JR R LER T % BR, o BRI 5 23. 96% , TG ]
i 72.92% , SEAREE Y 3. 12% , 3@t Cell-PLoc 2.0
(http ://www.csbio.sjtu. edu.cn/bioinf/Cell-PLoc-2/)
X HFEA T S A A T, 25 5 & B8 MaYMV MP 3=
TR T 40 L RS 5 40 M, f A SMART ( ht-
tps://smart.embl.de) X} MaYMV MP Iy i ds k47 43
Brik 3, 7E 45 45 3] 149 D2 B R Z W AA7E 1 4>
Luteo_viral genome-linked protein( Luteo_Vpg) e,
(EI1D),
22 MaYMV MP ZEBFIIRFBHNEARSR
EBFIIRIESES 7

{fi F MegAlign BAEXF VT35 MaYMV MP 3 X it
IR P 8 [R5, 5 53 /R T 7R MaYMV MP
FF AT gma g SN AL R LR s
FIDY) 145 MaYMV MP 3 PRHA AR = i AR R [R]
PEPE R E] T 99.0% LA L (£ 1), X F£HITH
MaYMV MPEEH 55 v [ H A b DX 1Y) 53 259 MP 5E
HUA 5 W AR L BE S oAb, X rp At b X
MaYMV MPHEER b () MP 4 318 5 91 HEAT 70 Hr &
B, VTIR MaYMV MP 1 2512 5 51 5 101 e 43 B P 1)
B ZR, SRS BV ZEER R, AR
71 MaYMV 5055 MaYMV A9 [R) 5 A e, 4% R P
SR EERR P8 B [R5 100%
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. |
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1 I35 MaYMV MP SEEF 54554
Fig.1 Amino acid sequence characteristics of MaYMV MP in Jiangsu

£1 I% MaYMV MP ZEBRFIREFBNEARIERFT
S H i XM EIRE S 7

Table 1 Homology analysis of MaYMV MP nucleotide sequences

and its encoded protein amino acid sequences in Jiangsu

with other regions

ERBEAEIR X ATIRIF 51 FALRIF
M EE e 5 [ 95 4% ( % ) [F)IR A (%)
JE A (KY378940) 99.8 99.5
A (MK652150) 99.3 97.9
JUVE (MZ330692) 99.5 99.0
FM (KU291107) 99.5 99.0
[k (MF175361) 99.5 99.0
R (0K331995) 100.0 100.0
IIZR (MF385583) 99.0 97.4
Uil (MK652148) 99.5 98.4
= (KU291106) 99.8 99.5

2.3 Bacmids-MaYMV-MP-His EAFH R E
X R I A HE A AL B B RNA A1 MP
FSEMEG [ PIEAT PCR 14 455 & B 1 429 600 bp
MR SR 5T, 5 U 4 KON, IR TS
K H ) A Bt 7a B 2 TA/Blunt-Zero Cloning LN , I
FPU0EJEH H A F BLif 4% 2 pFastBacl 254K, 18 i

TR VBRI B DA Ry B BB (BT 2A) x5 Hovp 2 4
A AT R D) 561 (18 2B) . 145 B W] pFast-
Bacl-MaYMV-MP-His #4403

0 T B 1) SR 38 5 A 7 A DH10Bac
ALY WA T A 2R PiAE R LB B
S BB RS 48 h, P b I A e R
O (K 20), Bk aREEITRBE 2 A 2
YA R nY Pt b AT ki (I 2D) , e,
A ERVEER B A 2Pt R A6 11 LB K
KRN fEME R 37 °C % 200 o/ min & F R, R
SLRGHEFE 16 h 5 #EERMT Bacmids-MaYMV-MP-
His B4 ZERTTR
2.4 MaYMV MP HJiF 40 B8 7€ 41 & & B A& i

FIFH R A4 55 Y 6 Bacmids-MaYMV-MP-His
T SR BORIE Y TR0 M SR AL (S19) L Ab3E 3 d
JE AT SRS R, RO SR A 1 s AR
B, 5% RAR G, %5 ¢ Bacmids-MaYMV-MP-His 41
SEM UL SI9 A B B 2O GIE 5  FE AR T NP
IR SE A R0 SR ZE R, R A A% ok & IR (875
B, TAESS RS YL 5 I 4 A Hh 5 R 21 ¢ 2
PAFS (8 3A 81 3B) , iXLEL5RFEH] MaYMV MP
FEN T B U AR A BT
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5000 bp
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100 bp
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B, M:DNA maker;1~8 JFEAR T
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Fig.2 Preparation of the recombinant plasmid Bacmids-MaYMYV-MP-His

7 37— 3E B Bacmids-MaYMV-MP-His 7
SO NG IL, REUEL YL T Bacmids-MaYMV-MP-His
A ZERBURLR SO B8 FH T, #IH Western blot i
AR &5 3 &% BLFE e T Bacmids-MaYMV-MP-His
L2 AR R ) A0 B A S e DURE I B 1 A

I

i 0 nm
A B

22 0001 H B2 1, M6 e 1 25 20K 1% 48 A o v
R B2 H A 1, (A AR X 2 Fh 4 SR & v 2]
PUREI R K /N R44 000 NS (K 3C) %4
H—HUESE MaYMV-MP-His A 78 Sf9 235,

%tig  MP-His

LA W [

A
- "

25 000
Anti-His

22 :
4 .

——20 000

45 000
40 000

"

I1 0 nm C

A XTI B MaYMV-MP-His A4 5E {37 ; C : Western blot K1l MaYMV-MP ££ Sf9 N (535,
B3 MaYMV-MP 72553 23 R 40 A  S19) B9 E 4 L E L & Western blot i1l
Fig.3 Subcellular localization of MaYMV-MP in Spodoptera frugiperda cells (Sf9) and Western blot detection

3 1

FARANURA AT BB EAEY) , i LB iR
RERN A Tl JFORE, 78 2 B AL 7= b 43 3 T
B, TRERAMEIES D BED Ik, Mg
F14) R RS R, B0 o 11 B — 3 ) 45 3 R KR
B H 351, AN ST LAV 95 L X R ) MaYMV
s, Xt H ORF4 4 it )i 3 26 1 e ik S
T B HUZH AR PN 1% S A0 B 7 R AT TR

ARWFFEL L, IT 55 MaYMV MP 5 o [ H Al s [X
B MaYMV MP 2 8] BLAT 35 i R IR . 250
AUV IR T MaYMV MP 5= F5 MaYMV MP
() I TR 7 B [ IR IR 2] T 99.00%, [R]H, ¥0] e
MaYMV MP [4h5eE HERH (CP) MEHTRITS S =
RN TA ] T 99.33%, X SE4E LRI MaYMV

TEHEWZA X, ToiR iz 2 H IS &b H
FI v EE TR

YR EE 12 3 8 AR R R Al B b R
B, AR & B, i A R SR e 1 2 i 4 A
W B (Tomato brown rugose fruit virus, ToBRFV )
J&i ,ToBRFV ) MP BE % Ji 2y 1k ik 2 Jifi 71 1 4 (A
TM-2> -SRI HTHERLE T . Navarro 451 (W5 45
R, YR L MP B, HAZ YLV DR S R T i
WIRZITRAL A2 LR GENER Yy 31X — K LR 4]
T MP TEREYRE TR G R P R E AR A

B9 B 328 ) R 1 19 I 200 i 8 ) B LA
YRGS R R RE R G B2, R Wis
7% (Barley yellow dwarf virus, BYDV)MP 25N T
YA A% 22 (PD) , i — P58 L B MP N
Ui N 3 X 38 5 52 HoAE PD (507, I RE -5 20 it Jot
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AR/ INURE AR ELAE T, DT 75 5 0 R - 1) 200 e
PEFET-N A A R RS LSRR MP A RE L, dn
e S W0E R T KELP /] LUA 20 ) ToMVMP 72
]2z et AL M% B ( Cucumber mo-
saic virus, CMV ) MP 7E Jifi [i] i 22 kb 5 JJF G B A BH &2
(E5E 7, 10 %8 2% (1) MP/S28A-eGFP I MP/S28D-
eGFP TEAAMNRE b 52 f0R A, R s 5 DR 5 (9 3
SENL, R MP BERR AL A7 S MPTE 1] 3% 22 11
FENTY ) ARHFIE KB MaYMV MP £ Z5E i TR
E2 R A A0 5 v, SR G T AR ) A 9 Y
SE A B 5 A A HORNAF FEAE ) 2 8] AR ELAE AT AN
B HAHRANITE

AWFFEEIREN], DR E Y TS 2 1> RNA
LRI B 0 i 7 : Helper component-proteinase ( HC-
Pro) Fl Vpg, Hr 8 N AE 05 % ( Turnip mosaic vi-
rus, TuMV) Vpg il i 5 RNA V12K 54 K F SGS3
(Suppressor of gene silencing 3) HAES T H.iz £ 1k
W i, B AR o R T AR R B
MaYMV MPZ LR T2 45 DA SRR B 149 1
RIERR Z A AE—> Vpg TIREM, SR 11 1% 2 RE U2
T RS 1 909 BEAE 2T FAEY) N R YA Tt — 20 0F
5o

4 45

HETE AR & A 0 B RR R R 4A 50 Flr,
o FORHFAE 9 7 7 T DR — P B W R AT X
Wx AR 95 B , SR T R0 FE AR BIF 28 4T3 40 40 %
B, AWHRRIE B A7 4 MaYMV 112 30
BHERLF S 55 K 5B X R D) R B S5 R Ak
HEAT T 30T, IR A M A= R0 A 2 T B
W17 MaYMV MP 72 b 5130 200 PN 7 STV 200 i o o7
T AR EERA NG ER AT MaYMV MPT)
Al B H 5 A (ARleg v 22 ] A A A B il

SE Lk

(1] TBORHE, BRI, 58 S, %, IR 32 20 B0 1 4558 gy
FWPFEEIE[ )], WA R ,2023,51(9) :1-9.

[2] SUNSR, CHENJS, YANG J, et al. First report of maize yellow
mosaic virus infecting sugarcane in China [ J ]. Plant Disease,
2019,103(9) ;2482.

[3] Eifgds ALEM, 1 A5 WIRMELH SR L ERELMH
BTN S SE 1], FEYIZRA 2024 (1) :233-238.

[4] SHIY]J, HANX Y, LI Q L, et al. First report of maize yellow
mosaic virus causing maize reddening in Henan, China[ J]. Plant
Disease,2022,106( 12) :3220.

[5] CHEN S, JIANG G Z, WU J X, et al. Characterization of a novel
polerovirus infecting maize in China[ J]. Viruses, 2016,8(5):
120.

(6] IFIE, 5kEM, THEM, 5. FERELMIHFIEATEE/NEE
K BRI B CP BT [ 0], A B2 4R, 2024, 54
(2) :476-480.

[7] SUNSR, CHENJS, HE E Q, et al. Genetic variability and mo-
lecular evolution of maize yellow mosaic virus populations from dif-
ferent geographic origins| J |. Plant Disease, 2021, 105 (4) : 896-
903.

[8] LIAOQS, GUO G, LU R, et al. Movement protein mediates sys-
temic necrosis in tomato plants with infection of tomato mosaic vi-
rus[ J]. Viruses,2023,15(1) ;157.

[9] KUMARI P, KUMAR J, KUMAR R R, et al. Inhibition of potato
leafroll virus multiplication and systemic translocation by siRNA
conslructs against putative ATPase fold of movement protein[ J .
Scientific Reports,2020,10( 1) :22016.

[10] T, A AEEM, 55 FOREIEMRETE M E 8 R RHE
ST B A M RE i [ 1] TR AR 2 4%, 2023, 39 (6) - 1437-
1440.

[11] 2% g, b A, ZRU0R, 46, FOREAEMHRe a2 W b 40 B 9 1 9
AUE[CL. A P EAOLREER d A, 2017

[12] HAK H, SPIEGELMAN Z. The tomato brown rugose fruit virus
movement protein overcomes Tm-27 resistance in tomato while at-
tenuating viral transport[ J ]. Molecular Plant-Microbe Interactions ,
2021,34(9) :1024-1032.

[13] NAVARRO J A, SERRA-SORTANO M, CORACHAN-VALENCIA
L, et al. A conserved motif in three viral movement proteins from
different genera is required for host factor recruitment and cell-to-
cell movement[ J]. Scientific Reports,2020,10(1) :4758.

[14] JUJ, KIM K, LEE K J, et al. Localization of barley yellow dwarf
virus movement protein modulating programmed cell death in Nic-
otiana benthamiana[ J]. Plant Pathology Journal,2017,33 (1)
53-65.

[15] SASAKI N, OGATA T, DEGUCHI M, et al. Over-expression of
putative transcriptional coactivator KELP interferes with tomato mo-
saic virus cell-to-cell movement [ J]. Molecular Plant Pathology,
2009,10(2) :161-173.

[16] CANTO T, PALUKAITIS P. Subcellular distribution of mutant
movement proteins of cucumber mosaic virus fused to green fluores-
cent proteins[ J]. Journal of General Virology,2005,86(4) ;1223-
1228.

[17] CHENG X F, WANG A M. The potyvirus silencing suppressor pro-
tein VPg mediates degradation of SGS3 via ubiquitination and auto-

phagy pathways[ J]. Journal of Virology,2016,91(1) ;e01478.

(AL 4 /L)





