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G295 5 (Tobacco rattle virus, TRV) 55 &L
PRLT 3R AR ) o W I o 2% 5K O vk L 3 B AR TR R
N:DTC2 FiRZRE S REX CMV 4 fih 8 1 19 B
R m. ML E NetDTC2 78 CMV R Y% £
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Q5 # & H DNA & 4 B4 T New England
BioLabs 23w | FR #1141 U] g 1 T Thermo Fisher
Scientific 2% A B M RIS 5 & K ks /N 4 34 7] &
T Axygen 23 7). RT-PCR i # & W4 T K H 4E ¥ )
AR ) eGFP Hi &Ik F Santa Cruz biotechnology
O A AR W T R T AR BRA
A Al Sigma 2 5 A FRAH
1.2 F

A Ml ( Nicotiana benthamiana ) 48 THE Y A K
P EIR S IR IR N 25 C LB 16 h/8 hOk
HE /BRI L RF A T R IR E WA DL B T AAT IR

CMV ZE[H 20 RNAT,RNA2,RNA3 1= 4 7k 78
B pCB301-R1,pCB301-R2 Ml pCB301-R3 A 52 46 % fif
A AR AT M S SCER17], iR Ak
263 I (Enhanced green {luorescent protein, eGFP)
ik 2b ORF M 17 44 1 3¢ & pCB301-R2-eGFP #il
eGFP %t CP ORF 912 Y414 5 b pCB301-R3-eGFP,
FH 7S S 06 S A R RO AF . 8 B 5 0 DR DT R 4 1A
pTRV-RNA1(TRV1),pTRV-RNA2(TRV2) {1 i
HE R 25X AR B4 S I = AR AL
1.3 fHYE RNA #H

PR ARG 0.1 g F 4 SURIF B8y o L SR I i A
1.0 mL RNA # B ) (50 mmol/L pH {H 5. 2
NaAC,10 mmol/L pH {H 8. 0 EDTA #1 1%SDS) , 4k
CEMFBE A3, WL A) 3% & RNase-free fY 1.5 mL &
O A A A K LR L R IE VR 205 E 4 °C,
12000 r/min &M FE L 6 min, ZJE W FE, #%
M3 2 L BIIMA RS /ARG s LIRE) .
PABETR 2 s 7E 4 °C, 12000 r/min 254 T &0 6 min
J5 W RIS SRR 3 AR TE K 2 BT 1/10
ALY 3 mol/L NaAC (pH {H 5. 2)ULHE RNA, %
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L4 JoUR A A 2

L E R R T A DTC2 /9 VIGS LR
JERL, SEE TN A oligo(dT) o 1 g B e 5% 51
Yy, 5L A AR FOM B RNA B cDNA, 3 1 55 5

51 ¥ 4T PCR #7318, RT-PCR H A& BAR G K
AR A BR A H RT-PCR iR 7] & $2 4t A5 1
PLG ) cDNA FE 8 84k, #l F VIGS 5] ¥ X
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U5t A ] B o 1 P D) il Ak B A 34 p TRV 2, 224k
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Ja MR T —80 °C,
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VIGS Nb-Dte2 F - AAGGATCCTTATGTGGTCTTACTGCTGG
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Dtc2-OE F AGAATTCGGCTGCTGAAGTAGAATAC
Dtc2-OE R AAGGATCCTCCCTCACGACGTCCA
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T 28 CHEIR 220 r/min B 50 N 15 F% 16 h X & F ik
A7 DRRI IS A R R 85 7% L 8 0 MR 45 S AT TR I TR
M, B 5 R P URCE TR TR T 28 b (10 mmol/L
MgCl, .10 mmol/L MES #1 200 mmol/L Z Bt T &
i) w43 % % BE T F I 8 B AR 600 nm R Y
OD f,#8% TRV1,TRV2-DTC2, TRV2 K #% OD
ik 0.2, 4% 35S-DTC2, 35S Flag-HA, pCB301-
R1.pCB301-R2, pCB301-R3, pCB301-R2-eGFP L
J pCB301-R3-eGFP M ¥ OD f & 0. 5. #% [
TRV1 5 TRV2-DTC2,TRV1 5 TRV2 B4 &%
RS ARBUR G . IRE 5 R T RS 2~3 h,
WG A AT A~5 AR, CMV 5
Ja 5 d. FEERAMT TS GFP 95k, 4 IR AR AE .
1.6 AR EE A$EE L Western blot ¥

0.2 g 2 21 4R IBORL ) L B 1, B R AR
JEZ % CERL18 ], & R T S AR AUE B
T ok R TN O T e 5 5 v UK 3 S . R R AL AE
JE 100 V & F PR 1 ho B 48 1 56 7% = R
FUHEEB., N T 0 CMV 451 eGFP 1 &
i, I eGFP 2 5 BEHU AR #EAT B T 2 sc /il . &5
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2.1 pTRV2-DTC2 4 7 ke 1) ¥
AR FC A H 45 BORE  38 RNA, 38 oo 2 5 545 3]
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Dtc2 F/VIGS Nb-Dtc2 R 51 ¥ %f ¥ 3 DTC2 VIGS
) DNA F B, i B Bl K /N2y 300 bp, PCR =%
A HL YK 45 RN 1 () fi s, PCR P2 W99 34/ BL
TW = T 250 bp 7 W07 B AL H R/ S U A B
K/ . ¥ PCR ¥ 34 3815 79 H 19 DNA R B &
BamH 1M Sma 1 Y], FafEZE pTRV2 34k, $#:15
pTRV2-DTC2 21 i Ar , H e vk 25 R an & 1 (b) Jir
o BRI Z PCR %@ FIN T , o 35 20 ok %
A H R BB A HLF A WAT A () 5825

K1 pTRV2-DTC2 ik kg 2

2.2 pDTC2-OF J ki1 44 2

DIAS [C AR 9 cDNA A B4R, F I Dte2-OE-F/
Dtc2-OE-R 5| ¥ %} §"# DTC2 #) 4 K cDNA, i B
KN 800 bp, PCR 7= ¥ iy HL Yk 45 % 4n 1l 2 Ca) Jir
7K. PCR P #7257 F 750~1000 bp &4y = ], 5
B0 R BER/MVE ST . #% PCR 973 3k 13 9 DTC2-

OE F Bt BR &l M VI B EcoR 1 A1 BamH 1§ 1k
J5 s SR B ERA p35S-Flag-HA, 315 35 25 1k 55 41 i ks
p35S-DTC2, H KA i p35S-DTC2 W&l 2(b) i
7 . B TK T S R JBUORE p35S-DTC2 Y K /s 5 il 4] A1
¥, FURLZ PCR KA P 3000 2, 80 &8 B 1
F B PHAE s R

&l 2 p35S-DTC2 5k 44 2
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2.3 TRV FA DTC2 mRNA Xf CMV 2 25201

R T VLB A KR N DTC2 mRNA, #
TRV1 #1 TRV2-DTC2 & & {95 A A [ ot B, 5
PUR-AES TRV F1 TRV2 75 R B vE XS BE . 13 5
512 doZE TSRy E IR B3R CMVA2b-eGEP,
PR 5 d U . AR R AMT T UL SR 5 A Ak B % 6
PG, AR NE 3 s, 5P R4 TRV2 4b 3
(9 FE R AR L, CMVA2b-eGFP 7E TRV2-DTC2 4k B £
2 2 b R TR A Sk (8 9O, TERERIR RIS S d.
SR O T 2 A L I CHE BV F1 5 DL Rubisco 2
BERR WA A A W RN Y NS A Tl &
F) E R, 8 3 Western blot # Ul 422 #h it h
eGFP M Bl B i, 45 R /R . eGFP B B B & 7
TRV2-DTC2 &b B 4 i 21 21 v He X B2 45 7 48 %6
(K O, Wl DTC2 B F H KL 2 CMV #7471
eGFP HEH IR R WL U] DTC2 X CMV {2444
[ EA R EH

3 EHMTTUEE DTC2 TG CMVA2b-eGFP
67 PR A 1 GFP %656

B 4 Western Z¢ 3840 DTC2 F 85
CMVA2b-eGFP J% 5 2 [ AL R 5

2.4 DTC2 Byt g FikX CMV R 152 m

KT HE— 0 DTC2 X CMV F1E [y £ i 45
YE R AR S8 3 A FF A 5 19 Bk B o 3R 58 7 s I
DTC2 Wik ik xt CMV B R K52 m), 78 [ — i
LA 3 ARIEBE, 458 Mock (H H2: #1222
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J& » 78 JR Ok B 32 1 BE Y AL & 3 Ff CMVACP-eGFP,
Mock 475 HEFMZIE 0Pl . B RN 3 d ) . 7
SRHMT I E SR 0 5 O B R B L A5 R AN 5 TR
TE Vector Fl 35S-DTC2 4b H ) X 3k 2 H3 B BH & Ay
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BRI A EIE, S5XIE Vector AHEL . i & &K
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Western blot &l eGFP fUFR 2 &, Z R B x, K
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()RR 5 0 B4 M Bk 2D 24 %6 (L 6), 3X R B
DTC2 X} CMV #ffi 55 B A7 — 5 () 5% ) , i — 20 15 i1
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2 HIBCR L K AR B RNA PR N Fa e k. R
FFomAS Y RNA 254 H H APUMS i 454 CMV
RNA 1 3" UTR, #1958 RNA 19 5%, A i 7 4
RS EE AR B SiRNA A S5 (1 5006 35 U0 2R 2 [
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H a5 RNA GBI 7 2b & A e P25 &
siRNA, fig 4 2% 0 & 25 3 09 L 6 38 RNA 7T
g2l Ol TR DTC2 5 CMV (& #1375 i 34
AL F O, A R DTC2 Al fES 54 CMV 1Y
PSR BT EME AT A, AR W
Z5REMES T EEZ N MO, BEIET



% 5

B KA G T TR IR — SRR R 1 SRR AL MR 2 R R BRI TR 617
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Preliminary study on the negative regulation of Cucumber mosaic virus

accumulation by dicarboxylate-tricarboxylate carrier
GAO Shuangyu, DU Zhiyou
(College of Life Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The replication site of Cucumber mosaic virus (CMV) is located on vacuolar membrane, but
the host protein factors involved in CMV replication need further study. Plant Dicarboxylate-tricarboxylate
carrier (DTC) is the transmembrane protein that locates the mitochondrial membrane and vacuole
membrane, and is responsible for transportation of dicarboxylate and tricarboxylate. To investigate the
regulation role of DTC in CMV replication, mRNA level of DTC2 (NbDTC2) in Nicotiana benthamian
was lowered through the genophore of Tobacco rattle virus (TRV). The influence of CMVA2b-eGFP
accumulation after down-regulation of DTC2 was analyzed with GFP fluorescence and Western blot. It was
found that, the down-regulation of N6DTC2 increased the accumulation level of CMV. Meanwhile, the
influence of transient overexpression of DTC2 on accumulation of CMVACP-eGFP was analyzed. The
results of GFP fluorescence and western blot showed that overexpression of NODTC2 inhibited
accumulation of the virus to some extent. The above results indicate that, DTC2 negatively regulates
CMYV accumulation, which may participate in the defense against CMV.

Key words: Cucumber mosaic virus ; replication; dicarboxylate-tricarboxylate carrier
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