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(1. ZEFRN 2R, flv A 2 Rt S UEEH A EF T E S LRE, o/ B 650201;
2. MR 2E YR TERIITT, MR 451 350002)

FEE: [ HiY ) %14 TVDV CP EFIHLINE , BAHG TVDV (2 AU B i {038 B35 07 LA & TVDV 78 6f B A i 43
fio [ ik ) B e i )5A% Fk 80K pDEST17-TVDV-CP, JiF15 2k #4441k 5] Rocceta B bk 1153 %15 TVDV
CP &1, W HEE M %/ % TVDV CP RS MEbL g . ARSI BTG , @il s tH AR br
12 TVDV, X} TVDV AR o f i A s s . [ 455 ] TVDV CP & 1 #£ Rocceta WiA%H, PTG %
91,05, 02, 0.1 mmol/L, ISR 28 C HBREMLINE T 3RIE; FARPLIM TG X TVDV 2 4 7 B B8 1 i 17
western blot Fxll, HEI /N 24 ku FRFrE S s XHRREVECART A B LB HEF T LR A ISR, FEif e
o I Bz 2B LRSI B FRIC Y TVDV 2E6fE 5. [ 458 ] #il# T TVDV CP RS b, ek T TVDV 4 T
AU RO AR s, AR R DA 1Ry A

K HRIR): MHRNTIOR s AR R  fendt; Wil g
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Analysis of the Distribution of TVDYV in the Alimentary Canal of
Mpyzus persicae by Immunofluorescence

XIONG Feng'?, WU Wei’, MAO Qianzhuo’, LIU Qinli', CHEN Hairu', WEI Taiyun’, LI Fan'

(1. State Key Laboratory of Agricultural Biodiversity for Pest Management of Ministry of Education,
Yunnan Agricultural University, Kunming 650201, China; 2. Institute of Plant Virology,
Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: [ Purpose] The objective of this study was to generate the specific antiserum of TVDV
CP and to study the distribution of TVDV in the alimentary canal of Myzus persicae. [ Method ] The
prokaryotic expression vector of pPDEST17-TVDV-CP was constructed and transformed into Escheri-
chia coli Rocceta to express the coat protein (CP) of TVDV. The specific antiserum of TVDV CP was
obtained through immunizing mice with the purified CP proteins. Then, the TVDV CP antiserum was
used to immunolabel TVDV in the transmission vector of M. persicae. [ Result] The TVDV CP
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could be induced at 28 °C by 1, 0.5, 0.2 or 0.1 mmol/L IPTG in Rocceta; an about 24 ku protein could
be detected using the specific antiserum through analyzing the total protein of TVDV-infected aphids by

Western-blot; TVDV were detected in the midgut epithelial cells of M. persicae by immunofluores-
cence. [ Conclusion | The specific antiserum of TVDV CP was generated; TVDV distributed in the

midgut epithelial cells of M. persicae, and were transmitted by M. persicae in a circulative manner.

Keywords: tobacco bushy top disease; Tobacco vein distorting virus; immunofluorescence; Myzus

persicae; midgut

HREL AT (tobacco bushy top disease, TBTD)
2k B S S A e R, R — RO R AR
ok SR MR K FE Y% E . GATES B IKTE
1958 4E4RIETZ & A= THIEAT T, e T
() AR PR IR 2 A A, o 300 T A Bl R B 42 1
BEFS, 2R FEAER AR . ShidE . BT A p AR
DN 2 LA SO 1) L B S 2% [ R v [ A 4
AL IR A P R LR B4R, 1993 4F, S|
FNTIUG TE 25 B PR LR A AT, X G A A s A
PR T E R, R E N S A 20 T4
90 A LA M — S BOR T AR 28 7 1) 0 R 5 B
UTAER, JHF TR AT SR TE 2 e 1> FEHIXF
B, BB EAE = m A K EREY,
2014 AEAEIRFEM LA A I T 5 = Fg A HE A TH
FEALLE) eh 22 s [ ) 52 e e 5 S ) AR g T

BOE 7 7% B (Luteoviridae) & 45 25 45 M 7%
J& (Polerovirus) 1 JH & 4 Ik 9% ¢ (Tobacco vein
distorting virus, TVDV) "k 7 b M0 5 A TT0 19 =
BURIEYZ —. BIEOT, BOEWEERHN TR
g e DURE ARG 58 7 SAG Y, el dUlRe
I, P O R A, W e T A
TEHEA MRS, 5 ph b AR MR . AN [
MR R A, R RETEN R R JUH AL E 1=
AFEBOEANTR], - 58 BN (] 3k A 4 sk ] s AN [] 7
TBTD 1& [ [] 32 2 fhy BF 24, 107 H TVDV Huph
fiE 22 tf AL 4%, {5 TBTD H: Al ik J& 4 78 Bt /b
TVDV 15 &L T & A e & f WAL 8%, T 5
TVDV 5 RYNS, #RRELSFHfZ4%, TVDV 7
Ji5 TBTD 3 J5L 9 (1% 10 e £% & vh e 5 o 22 0 4
B, B, #F5E TVDV 205 UL 4% 1 AL
58T TVDV 50K I EAECR , B A 850
il TBTD LR AL 2R S . AWl TE
KW H R IB R bR 5§ 3K 35 TVDV 14bse
I (coat protein, CP), H(MI3KS T TVDV B9 CP it
M3, IR S PR X TVDV ZEA A EF

RN AT T 0r, BFIT 4 B R ik — 2 o it
TVDV 7E B B & ) 42 44 96 ol , TVDV P Bl
TBTD HoAs 5 4 i#E 47 1 AL (AL S A o
HER AR T L BRI

1 ST

1.1 MRS G

N TSR A A O 11 LT T 4 TR X, e
o KR T = R 5 0 A v T BB R A r . TCFE
Uk Ry A S B % SR B 0 BE JH B (Myzus persic-
ae). KIAFTFH DHSa. Rocceta BRI A L I % R
f£o Trizol i, Ji#%KiA# A pDONR221, pD-
EST17 14 H Invitrogen A H], Gateway BP Clonase
Enzyme Mix. Gateway LR Clonase Enzyme Mix,
Protein A IgG purification kits IlJ H Thermo 2\ 7 ;
i Y DNA 24k [T an) & (RO R g A R
RAYFHE JL) ARA R 96ZFE K. phallo-
idin-FITC I H Sigma /> 7] ; 5| % TVDVECPF,
TVDVECPR i/ TAEW) TR (L) Befin A FRZA
AlG I H AR 24 o [ oA 4l
1.2 TVDV CP K JF A% RIEHARAI K i 5 % €

JH Trizol i 77 il $2 TBTD J&k 4 40 bk i A A
RNA fE g #5 #i , HI 51 % TVDVECPF: GGG-
GACAAGTTTGTACAAAAAAGCAGGCTTCAT-
GAATACGGGMGGAG #lI TVDVECPR: GGGG
ACCACTTTGTACAAGAAAGCTGGGTC
CTATTTGGGGTTGTGC (IEAR# 4> TVDV CP
BEAFA, RILER A B )F51), RT-PCR 3
i TVDV CPFE[H . R AR 18 ] %L DNA 2i4k ]
WeasoR) & In 2 Ak Y19 7 ¥ )5 . H Gateway BP
Clonase Enzyme Mix i 7l & 5 B 2 A ] 2% 1
pDONOR221, Jr43 H br 2 Ak B 4% 4k K 7 AT
DH50 & #k, PCR §ifi e B o b, I 7 455 o
FH £ 5k Gateway LR Clonase Enzyme Mix i
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Fl & A ES:, TVDV CP 3N 4 vo b A sk
pDEST 17, PCR %7 24 FHM: B Biki iy TVDV
CP N W 5% KA % (& pDEST17-TVDV-CP,
1.3 EAFRE R H R SR

W4 B 1 H 40 BB pDEST17-TVDV-CP F FH 4
W44 Roceeta JEAZ 40, A THEATH
B2 LB AR LTI e . B R v By 7 s i
17 PCR %€, PAVERWH TR 2L 3kis. M
PH M B 1:100 (RFREL) Fe 82 A 1% F &R
TR & (ampicillin, Amp) FI5{% &K (chloramphen-
icol, Chl) f LB 35555, 220 t/min. 37 °C 4
D1 3R E ODg=0.4~0.6 Ji , BB LU 43
BA 1. 0.5, 0.1, 0mmol/L 1Y IPTG 7£ 28 C i#S
Fik 4~6 h, WEERWIETT SDS-PAGE HLIK53HT
1.4 Western-blot filll if5 TR L Il & &

Wi 5 3% 38 J5 1 B H 4T SDS-PAGE H,
VK, PRSI IR o 28 1 5 B R O — 9 L )
JEX (PVDF Jii) 5 % M6)5, PVDF LT 3% BSA
HEIRE A 2 h e, HEPBIRE 1:3 000 Fi B
His §lPt 37 °C W3 F 2 h; TBST ik, HEMHK
iz 1:20 000 i B BRI AL W B AR 10 i LU 2B
W IgG 7E 37 °C FIEE 2 h; WESHE, AL
DY ME 5 (NBT) HEFT 44",
1.5 TVDV CP #i IfiL 35 1) #il] % & Western-blot &
1) 25 P R R S 1

S RIKME ML SDS-PAGE HLIK 385,
KCI L JF 8 B sk, BinEH&EHT I
£, AHTailm /R, e sk, §74d
1K, i 1R 7d A, W/ MR

FEIC TBTD J8i A8 Ak I IR i i R R
FH#1 % /) TVDV CP HLILTE A —Pi, LAE R iR
BEAERXTI, S8 1.4 735347 Western-blot
Rl RS RN S
1.6 TVDV 7ESF U yH A IE 1 e fr

Frifil %5 5 TVDV CP HtlfiL i HE 1 A SERIEE
aift 1gG. ZIRBAAM L, HPFE TVDV
CP IgG 2B PO R, il % TVDV CP 9t Hi ik
CP-rhodamin T #5ic TVDV, H phalloidin-FITC
PriRbRICEF HALEN & T (Actin),

Z M8 WEIL " 77k, XHE TVDV 25 4
PR EECE 2 d DL R T S SO hRid . 1E
1xPBS H i F du s AkiE , THILIEZ R . B35
J7iH CP-rhodamin 5 phalloidin-FITC F 37 C &

2 he FRiCIE B R iE PSR AR R A T
2 BEREDM

2.1 TVDV CP RN FRIERAMIES % e

PL$E ) TVDV {2 3 4 PR 5 RNA R 8 15
#, RT-PCR ¥"3 TVDV 528y CP KM, B
W EE JiE FL Yk ARSI 31 K /N 24 680 bp (1) DNA R Bt
(¥ 1), TVDV CP HH K 618 bp, #1459y ¥i i
WA Gateway R4 H A1)V 5145 30 bp, HILIry”
B R BR/NS B SR K/ NFRF . BRI
NN N RN RS RO 7S ISP RN &)
pDEST 17-TVDV-CP,

bp
1 000

750

500

¥/Note: M. Marker; 1. TVDV CP gene.

&1 RT-PCR # % TVDV CP &HA
Fig. 1 RT-PCR amplification of TVDV CP gene

2.2 Western-blot il 75 SR IAM A& EH

B R A% ek 3K %% A Rocceta AR AT 15T
Fik, WEESRING MR AT SDS-PAGE
BEWSHL TR, % D2 W R250 Ye @G (] 2),
] B5f . Western-blot #F47#: 1 (€] 3). TVDV
CP EH T A/ K 23 ku, FlE ) 6xHis FriE sy
3 ku, NIELGRIKN CPEHY 26 ku, IPTG ik
FER 1. 0.5, 0.1 mmol/L IR AEA I £ 15 7 it
HR/IMEFF I 455, H Western-blot 1 BE G 1 2]
AHR A5t , A BETCAR R 4547, B TVDV
CP & IR A T30k
2.3 Western-blot & #ll fr il £ () TVDV CP #ii1&
1 e 1

A3 I LAAE TBTD G KR e 25 14 4 L K% fgkt
FEF SR (O RR R, DAY TVDV CP HiL il
18 —PriE T Western-blot £ . AT 25 M L
BEEME AT AR 14529 23 ku R0, K
NSTUHR/NAEAE, g R s T AR
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B, A RSSO ERRCHAR ST TVDV 26/ SR Ak P 1534 211

i (F 4), DL g SRR PR e Ry SR
M TVDV § CP #5H, Al H TR LM REsdths
TR

26 ku

H: M. Marker; 1. 3. 5, 7. IPTGYRE4 3R 1. 05,
0.2, 0.1 mmol/Li%ES; 2. 4. 6. 8. A IPTG FEFAYXR; T,

Note: M. protein Marker; 1, 3, 5, 7. induced by 1, 0.5, 0.2, 0.1
mmol/L IPTG respectively; 2, 4, 6, 8. no inducal by IPTG; the same as be-
low.

2 SDS-PAGE ##f TVDV CP ERAEXBHITE P HIFTIE
Fig.2 SDS-PAGE analysis for the expression of TVDV CP
in E. coli Rocceta

3 Western-blot 7347 TVDV CP EH7E
AIAFFE P RFRIL
Fig. 3 Western-blot analysis for the expression of
TVDV CP in E. coli Rocceta

BT

anterior midgut

Hif
foregu

W ZI5. TVDV; %R{f. actin
Note: red. TVDV; green. actin

ku
25
<—— 224ku

TE: M. 8 Marker; 1. Joaglfill; 2. i a8gdfl.
Note: M. protein Marker; 1. nonviruliferous aphids; 2. viruliferous
aphids.

4 Western-blot 131 TVDV CP & B k455 14%
Fig. 4 Western-blot detecting the antibody specificity
against TVDV CP

2.4 TVDV fE#F A TE ) o3 A

fi# 7 TVDV B MR L 2 d DALl
HIHME RS, &EE. BElE, HischsiEn
(Actin) ZEEHTA phalloidin-FITC (4% (%) dric i &
HALEE 4, H CP-rhodamin (ZL{%) #ric TVDV,
LR WA T, 7R RO AR IE T g b R 2 MRS
DB R R R 20 58 (B S), TiiF dUiF ik
SERONIY /I =Y 7 s i) U i N Rl B FAR RS
Jt, R TVDV AR b A T Ak iE
R

3 g
AT 1 7E KA AF TR Roceeta B £ 1115

%1k TVDV CP & H W E B AR /MR,
3R15 TVDV CP Bl ; [FAT, S P

J5 b
posterior midgut

hindgut

5 TVDV £ RiELER ST
Fig. 5 The distribution of TVDV in alimentary canal of aphid
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THXT TVDV TEA A BUR N AT T2

JEU A% 3K # /K pDEST17 7 Rocceta 15 & B
Hr, AT B IPTG % B2 T 28 °C #BAE IS T i
TVDV CP HHAFKIE, AL pDEST 17 #ikFe ik
FFRIKHE M BL 21, 7EAIFAY IPTG # B2 K A [
MR 16, 25, 28, 37 C #ICEKIE] CP &
F RS . R, 8 CP 3 AL 3 JFA% ik 2k
i pET28a Jf ¥ 1k 3] BL 21+, 4 Wl K |
CP H11gak, DIESRRATVDVCP & WEBL21 1§
PR RIS ORI, 774 TVDV CP ERHZ
SRS KB, CP & KM A &1, 1M
Roceeta T8 R 5 A NI 2 I8 90 A 28 25 R 1 Bk
XA HESE CP HHBETFE Rocceta FEAKH FIR MR

TVDV Jy B AE i 25 FF 5 28 8 45 s 5 I8 1
DU, SRR EE I B LA e AR 0G5 7 AL #% .
I RPEFNCHRIC, TVDV &AL T 1 Ul 1k v i
M, U] TVDV i A8F e LU [l 7 2%
e, AETAEIERAL, e S eefs maEn ik o gt
sCHTiA". TVDV HEM Fif iy, 55549k
AT B 2% 2 i i ol DA —— RIS P4 s A i
7 (Beet western yellow virus, BWYV) Fll & £ 2%
£ I5 B (Potato leafioll virus, PLRV) —FE, &
BEHRE AL T A AAMF b i AN [E] TR B
&N TE (Barley yellow dwarf virus, BYDV), RA4¥
R IENTE (Cereal yellow dwarf virus, CYDV),
K G IE46 95 FF (Soybean dwarf virus, SbDV), iX
S B8 A TR S A7, LA K R JINEE A% B
AGIREE (Cucurbit aphid-borne yellow viurs, CABYV)
ENL TR S5 E B, 7E BWYV 58 i3
2k ¥ 3, (readthrough domian, RTD )5 CABYV
RTD % it IX B4 (9 52 4 v & 38 . ] CABYV
RTD ##t T BWYV RTD )i, ZEADRFFR AN
IRIEALIE A5 CABYV HIlF], [FIREH BWYV
RTD %4t T CABYV RTD Ji7, ZEARHRA
AR ARIE RO 5 BWYV M, R aEEEAA
A3 A T8 1) 3R 7 5 H ORFS 4 % 2 (H A %1,
TVDV () RTD 5 PRLV, BWYV [#) RTD Z i
[l R 8 3K 63.2% T 57%; [HIt, X 3 R A
[ RTD Al fEEA AR TIEE

[ &% 3K ]
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