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Abstract: In the potato production, Potato leafroll virus (PLRV) can be caused enormous harm,so that the PLRV is a
very important disease in potato production. RT-PCR is a commonly used method for detection of the PLRV, and the de-
tection method is high accuracy, low cost and widely used for detection of the PLRV in potato production. But in the ac-
tual production, the samples of detection often are the infected plants, and the Myzus persicae that is the main mediator
of PLRV is not detected, because of the aphid’ s small volume, RNA extraction of high difficulty, high cost, and that
can not be rechecked extraction. For these reasons, the detection method of RT-PCR can not often be used in the potato
production. In this paper, we used potato susceptible plants and viruliferous aphids as experimental materials, and used
the improved method of RNA extraction from which they were extracted by PLRV RNA. Then, we made detection with
PCR, and the specific primers were designed that refer of CP gene. The experimental results showed that the RNA ex-
traction of potato susceptible plants and viruliferous aphids was integral that could be used to detect the PLRV in aphids,

and it also can be used to detect the PLRV in potato susceptible plants. In addition, we used this method to detect the
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field of aphids and wingless aphids carrying PLRV. Wingless aphids PLRV positive rate was 100% , the positive rate of

PLRV of aphids was as high as 60%, which proved that there was a good pragmatism of the practicability of the system

in potato production. In this study, we used the improved efficacious method to extract RNA, and used RT-PCR to detect

the PLRV in aphids. Compared with the detection of method, the new method is simple and practical, it can be used in

potato production test, and it is a new means for the prevention and control of the PLRV in the potato production.

Key words: Potato leafroll virus, aphid, CP gene, detection

T PR 1) Dh B AR 7 vh | TR B i
( Potato leafroll virus ,PLRV ) J& h 45 A p= v 5 FE
N R REZ — , T LATE DB B 7 R S BT
JPHE N, PLRV 25701 1E X ssRNA Ji 5, J& 51
SEJ BB ( Luteoviridae ) B 4% 245 99 8 J& ( Polero-
virus) BB, BRI K29 5.9 kb, B 6 e HE
B0 WREERLT A SR AR A O, AR
25 ~30 nm ( Van Regenmorte et al, 2000; 5K 5 #%
1996;), Bk %F ( Myzus persicae ) J& T 2 # H
( Hemipte ) W%} ( Aphididae) , .75 FAEYIFE 280 Fhi L)
Y R R EEAL RS . PLRV £
FEWF R P AR AR A BRI A B 7 AL 4%, 53 Ah
B REIE I AL AR (B RE ST L 25, 18
F BRI A BB R IR T RN, ZHAR
YL AR AR £ 2R i i 2k D)k v e B
A, o FEL R S B AR B JRE T, S R AR AR
W/ R, O DR B B IR, A 25 D) ik ]
DR ZEBERA Y AR T O W A A R AR =52 4
RN X PR IRFEHELL, ™ 500 5B S5 1
JFAE (KO, 1969)

1 H T S8 A 7 v By 1k AR A
B AR 7 3 B D ARG D g 4 e 1 A
XFGONAEYIZHEN, RIVE 5, 38 5 FE R R0 25 4] W 2
TEGE T PLRV, 40 5 o) 2% 2L W 3@ i DAS-ELISA
( Double Antibody Sandwich Enzyme Linked Immu-
nosorbent Assay, DAS-ELISA ) 5%, RT-PCR J7 % # 17
S B T A AE AR TR 2 15 35 A PLRV (25 MR 45
20115 5RARMG A5, 2011 ) , 5 44 € AR 5 A S 4%
BEMR TR F 50 A B AR T 2k 32
PLRV J&Gs A AR AR DA T Al 45l i BEBE . Ml
BERL R AIF e rhos B A RS I 7 vk B A il
It HALE A — S5 E AR ARSI 5E . B TSk if ot
PRFRAR AN, EVRIT, R0 A 138 3] i R ) R S 4% 1L
HE RNA I, DR Dy, A SR IBGH S8R A ot i 5 4%
(4 RNA , A BEHEA TR, [8] I, 538 9 £ BT vk 4 i
(4 RNA ] DABORAF T8 M40 T, ME H S 246

AT T M SRR SY T E ETLARGE B0 RSk i
Hrf RNA 8O %08 19 77 7 0] 22 AR HE Singh
et al (1996) ; Singh ( 1999) i F 3 2 125 7 L AN ff i
B TERCR B0 A Th R Sl ors B s
B, 00 FH O P W O 4 B i W T B RNA DT
BRI TR S K PCR RGN B 7, 3k AR Iy
B E SRR B4R T, AT L T TR HU RNA
H IR REAEAE — BB . 15 28, B ORI R
Z= , NBE I A a7 B 8 7 L 50 5 2R, 1 T R AR
W AT RT-PCR, B T 1f Bk N 9 B 414U % RNA
T, ARSI 7 7 0 2+ B0 G o A A 5 5 =,
Iof o 20 2 P A T S BE R SR A, G R )
B TR T R IR T H e A SR,
S% Nie & Singh (2001) 2 A Dnase 1 A7 3k
i Singh 7735, JFXTF A R EEEA T T 2 H RT-
PCR A5, AH 33 F J5 AR SR AEAE LA B [n) 8, 55
A I AF AR ATV 22 5 R I B G I SRS I A A 5T
WX K I 2 A (2010) F) I %% 5% PCR ( RT-
PCR) S #%5% .3 PCR ( RT-nested-PCR) ) J¢ S st
RT-PCR( Real-time RT-PCR) X 1F o () 45 52 58
SR EF ( Citrus tristeza virus ,CTV) #8471 M M E &5
BT AR A IO 7 SRR i AR 0 i
B RNA 2B 7 (Metha, 1997) .

Bl 4 R ] B S A R RS AN T R, X E AR
SRR ARG IR T 57 12 7 L T oA S AL S A 7 AR
BT AR, BT DL B — i R S Y
LI 52 XoF % S0 B 1) 1 5 A R IR A T ARG DA
fEFF EARSCHYB IR TAE, {H B AT PLRV A6l id 45
AT C 32 B YS FE AR B W 2 B B, T AS 22 ) 1 X
FEFEA PR IR I 7 7 DA 4 5 i 45 B 1 e a5 AN 512
FHYE  ANREAE N A 7= v 2 (8 FH B ks i O v . AR HE
FERHE B RT-PCR J7 35X PLRV 1% 36 A {4-
MR SEA TSI, T X6 RS 15 9 5 RNA $2 5] e
(A ARE A5, AR DA AR LA et T B 2%, i ]
LT f 4R BB 0oF B B RNA, IR AT A, 55
Ab 3B A 2, AT TR SR SRR R & BEZ PLRV
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Table 1  Primers of Potato leafroll virus (PLRV)
B
EIE/EAN Y5 (5'-3") Fragment length of KR
Primer name Primer sequence(5’'-3") amplification Source
(bp)
PLRV-CP-F 5"-CGGAATTCATGAGTACGGTCGTGGTTAAAGG-3’ 627 KNI
PLRV-CP-R 5'-CCCAAGCTTCTATTTGGGGTTTTGCAAAGCCA-3’ This study
PLRVLR4S 5'CGCGCTAACAGAGTTCAGCC3' 336 Xianzhou Nie
PLRVLR5A 5'GCAATGGGGGTCCAACTCAT3’
PLRV2627 I~ ( Upper) 5"AGGCGCGCTAACAGAGTTCA3' 222 SN/T2627-2010

PLRV2627 T ( Lower) 5'CTTGAATGCCGGACAGTCTG3'

(TR, R e ] Rl pey 5 1, S i B AT 2R 4T PLRV
O] E

1 AR5 7%

1.1 ##

#54 PLRV [ 2207 HL (8O ) VG 44 B A
PRI AE R BIPEXT BR ) o BRI 35k A TRV K
b2 B AR Y IR R ARSI, AR HURAE T AR
W R E S 758 24 i & 0 b HRCR 5 A7 3 if
15 H SRR R R L oREETTMEF 15 1,
FH 55 TE ARG I ik () T S
1.2 B 5ik 5

TRIG T FH B4 B ) PN DIl | R G ST L RNA il
I Tag DNA R4 NTP % RNA 4 B0t
F(Trizol ) 430 W [ 52424 TR (K35 ) AR A
Promega /A F] Fl Invitrogen 23 ] ,
1.3 5|t 5 &K

ARSZEARYE PLRV LLEARSF Y CP BE K7 91 1%
GG, BARTEIE AR 1,
1.4 PLRV 894
1.4.1 ¥F & R L4306 % RNA 32 AR SCR &0t
MCHE Y Trizol YAFEHCEAABF HL RNA S B 1 HOBF Bk
A2 mL BB AR AT SR R
BEFTHE TR, A 2 N FEAE 2 mm RS ER (55
ERAG R A ERD I ) , 55 LB 5 K B O A A
WA IR, BB SR E TR H G IR
5, A5 AR A St BB L ( MM400 Retsch ) 1] FH H: &
T (T B PR AE 50 8 TR X R S EA T B I
SERUE K B0 AR A R, LA AR R
Fhin, T AR AN AR R A L 4 R A
T RE RIS R B BT LA E @ BUA R ik A

R E.OHL(MIKRO 220R Hettich Zentrifugen ) X Hf %
J& BIFE S FEAT 12 000 g, 850 10 s (B0 E K,
FEah Ty BE A ), B30 I ) B0 A TS BUINA 1 mL
Trizol J& 36 23 18 27 (A Trizol W8 ] 7 W& %% ¥
Trizol T &0V BE MRS RE ) | IR 2088 7K Tl
RSN A n] R BE 72 A8 BE T i 05 e 2H 21 58
M5 Trizol #filt, KF-#HE THXK 5 10 min, IEFE
h LAY . A 200 pL G4, FIZIPR% IR S) 30
s, FHR(15~25 °C) JCE 15 min; KRG, BEAE M LA
BERERELOHL, 12 000 g, 4 CEL 15 ming 25
DG AT WARE S A 3 2 R Z B A LA, B2 R
TeE KA —DrhEE, NI E R ZR S —
B0 TP SRR S P BRI S (R T HUARRR
ANV D SR Y E) 2 R IR AR XE 43
(AR SRR () Z W HUKAHZ ) fE = (15~25 C)
THCE 10 min, KRR SR B G R E O LT,
12 000 g, 4 °CE5.L> 10 min; i T-BAN I di bt RNA &
WD, BT DR IR A B AR NG R AN EL
FARS AR WL i 245 B AR 1E RNA £ FY
#i | RNase free 7K Fit il 75% £ BEBE ¥ 2 IR, HEIK
500 pL, 12 000 g, FiH(15~25 °C) &L 5 ming B
JEWE 25 W, T 5 ~ 10 min PR 58 &%
K5 H 25 pL RNase free /KA RNA A4, 430606
JEVINE RNA ¥ B K 4l i [R] Aot fefF AL ok 92 A6 Tl
RNA 58k,

FEA AL RNA $2HL, #% Trizol 2057 Ut HH 5 44 24
S
1.4.2 ¢cDNA % —4t 09 & DL — 2P i Eumw
RNA MBI, [ % 5 A B cDNA 55 — 8, &N
BE. PCR EHfim AR RNA 4 pL, Random primer
1 pL,H DEPC &b ¥ (9 JC i K #h 55 2 10 L, 70
CHIF S min, VK EAE 2 min J5 [ PCR & H A
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5 x Buffer 5 pL, dNTP 1.25 L (10 mmol - L"),
RNasin 0.5 pL (40 U - pL™'), M-MLV 1 pL (200
U - ul") i DEPC AbHid i TE K #5352 25 pl,
TN SR EAT R FG S R: 37 C 1 h,70 C 15
min (BEAIE) 5, UK L, -20 CIRAFR .

1.4.3 PLRV # RT-PCR %l & = 464 550l 2 D
A B cDNA 25— 8 AR, H RT-PCR
AT YGRS I, KD 9R. 78 PCR & m
Al 4589 cDNA 2 wL,dNTP 2 wL(2.5 mmol - L),
1Taq 0.25 pL(5 U - pL'),10x PCR Buffer 5 L, I
THE51% (10 mmol - L") 4% 0.5 pL, JH DEPC /K&
2325 pL MR NR R, PCR U1 55 1F: 94 C
2 minFUE S #E4T 35 DMIAER (94 CAEPE 20 s, 55.5
CiBk 30 s, 72 CHEAH 30 s), 72 CHLEf 5 min,
4 Coo , 473G W) 22 B NE W BE M L UK A I =, 22 #
AR LR AT

2 HRH4M

2.1 5|¥i%iE

AW EBOF R T —38 3 X519, 9 H. 3
X5 | B 1 A ek Sl (1 2 1B 3)
5 SRS (1 S FH A G 0 85 SR 1 5 43 B, FRAT
514 PLRV-CP,
2.2 RNA BJREX

LB S p SR i A P A %) 1 % L g
RNA #E47 T35, $2 B8 5 B S L 1647 HL TkoRs:
W5 & B, Bk RNA A9 R K S B0 B8R, 10 I vk
JERAK,MH RNA 158881 R 4, 1 F RT-PCR Al
T X RNA SRR &, A LA g6 42 B
RNA 0] HF 5 26145
2.3 B H % PLRV %3 RT-PCR #:il

DB SI A 0 R A A RNA B | 6 1 75
LRSS AR R BH R X R R PLRV FE S P51 9
PLRV-CP, % RT-PCR A, B 1F o FIh B4 22055 1
YIS BN Re SR S5 A 25 5, DA &R FH i
HAR PN R AR (& 4)
2.4 PLRV 5 5IiNE B 5 51 R R L

NS4 PLRV-CP XF 14 #5717 PLRV ik 2 1Y
RT-PCR #4700 (&1 5) . I/ BLAST T
H.5 GenBank FEAMAY PLRV 40 B 4 CP LK 7
GIHEAT LU, S IRAZ IR R IR 9 7 99% LA | ik
W Ih § 48455 T PLRV (9 CP 3L [H | [ it 3¢ 1

K1 5% PLRV2627 #7145 5R M. 100 bp 4> Fik4zic;
1. BAMEXT G 20 BHEERT B 3-6. Al e, R,
Fig. 1  Amplification results of PLRV2627 with PLRV
M. 100 bp Marker; 1. Negative control; 2. Positive

control ; 3-6. Viruliferous aphid. The same below.

336 bp

K2 5% PLRVLR § #4551
Fig. 2 Amplification results of PLRVLR with PLRV

A e HR R L RNA BT L A PLRV
2.5 il 75 ik RO TEHIE

2.5.1 AP ey PLRV a4 m  FFH R & 25 4 bk
H BRI R AR (A B A A O vk A B e, 15 A
IF 28 RT-PCR 5 F 3 1 08 468 I Fa, Dk 0 46 (1]
6). K6 LERFI FE 15 HAT I AR I AS I 56 1E
I 9 FUR N R I A PLRV, K th %o
60% ., H1 T35 b (i FH i A S F A WA e A
SRR AN E R FEARUGRES T, s b
AIHEE R BENLR AL, HE W AT R R RE M B B 5 A
PLRV () Zh48 231, BT DA AR YR 596 31F Hh 78 35 43 i i
HER KA PLRV,

2.5.2 RAIFEy PLRV #&ml 544 380 19 55 7 =X
ARTRD T FHAE 7 ot 25 b e 0 B k- 19 DI e 3
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36 %

627 bp

Kl 3 54 PLRV-CP ¥4k
Fig. 3 Amplification results of PLRV-CP with PLRV

Kl 4 RNAJREUEER w3 FRkbRic; 12 s,
3-4. LR AR ; 5. PHPEXT IR 6. BHMEXT AR,
Fig. 4 Results of RNA extraction M. Marker; 1-2. Viruliferous
aphid; 3-4. Infected plant; 5. Negative control; 6. Positive control.

AT 7 3 W 36k 50 (o FH TS WF 15 1, 48 RT-
PCR G HLUKATIN (& 7) o HIE 7 R0, 76 Jo 3 WF 1)
R, e BRI ARSI %) TE R i v PLRV A6 3
SR, T IERE R GE AT, BT LATE M G
UEF 38 S 5 A A b 25 T SR A 1) TE 3 g
KT H B BEL & A PLRV (A kR, 56 45 R
WERITE S PLRV M R SR AL Jo i, Hofk iy
EE R T S PLRV J6 35 19 L B4 &5,
FEAT LAgE RT-PCR 5 ik FrG i

3 e

UTAFEAE , A% B A A A 3 AN BT 3
P, TR R A B PR, TR i B Y

627 bp

5 ffif] PLRV-CP Xt PLRV {6l
M. 100 bp 43 FIARic; 1. BIMEXT I 2. BT,
3-4. A TERF L 5. TR A AR b
Fig. 5 Amplification and detection of PLRV with PLRV-CP
M. 100 bp Marker; 1. Negative control; 2. Positive control ;
3-4. Viruliferous aphid; 5. Infected plants.

M 1 2 3 45 6 7 8 910111213 141516

K6 A PR TH ) PLRV BRI
1-2. AU RO EXT IR 5 3. WF A VEXT IR 5 4-16. [ E)A %,
Fig. 6 Detection of PLRV in samples of alatae M. Marker;
1-2. Negative control; 3. Positive control; 4-16. Alatae.

M. I3 H R

i A Sz PV, R T S A N R A X
R, ELA R i B 25 40 O b AR S P At
SRABCR, T8 B A 5 5 A6 T 52 3] S 00 1) 52 AN
Thisr, HAT SR A= R UM 134 o 2 i
TR EH R A AT AR T RO AR T, S
B, Al R AR SRS BN R R AT L G
TR R I R S R RN I A . F TR
Hh T R RN I K AR ZRORAE M 2R 2 0
SEAL R AL RR T OR | BT LAAE 397 BB R A 3 e R
S L LA IR A, 6T B 4% T T £ 785 A0 1A A4 A6
JE TR S R RN Y — R AR R STk . B4
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M1 2 3 456 7 8 910111213

o — o -

e —

Bl 7 JCREREE P PLRV BRI ML 407t ;
1.2 R OB MRS BE s 3. Sf OB X s 4-13. HH[R)JCi g
Fig. 7 Detection of PLRV in samples of wingless aphid
M. Marker; 1-2. Negative control; 3. Positive
control ; 4-13. Wingless aphid.

TR B BRI A5 S 8 FH ) 7 5 o0 MLV S A >
77 27 5 78 AN BB A B (AL AG D 285 SR msf, DU A RT-
PCR JHATHEA K, RT-PCR W] AAERE S 35
SR /D BT AT LA I B A B AT A, H
RT-PCR J i AR BB T2, 5 i), EbR
AR U b T S A S R AR I A 4
R ERE B M TR 2Bk, X ey ik
A R e bk i T S B A 7= v 32 8 R gk 2
D] Sy B ARG o G2 8 o0 T AR AR MR, (A D
F ARSI s e L TAZ BE A, ol T ax 2E 5
T B 2% P v ARG T TR 1) W T e 2 T A
SERRAE PG R IR RS2 H (Du et al,2006) , Metha
et al (1997) | Y 22 Fh 7 4R BT AN [R) B (1) 07 e
) RNA, FFREAT TR, Coffin et al (1997) F FH M
FEIREA B S RNA X PLRV FIE 458 Y 5
FEIAT THM . Russo et al( 1999) NUIA) A AH ALY 77
PN BN AG PLRV (9 & AR5 kAT T R4
[FA%, F6 E 6 PLRV AT A | 8 2 2 an it
LA (2006) XF PLRV fRE B CP P51t
117 38R K P 43 M1, T8l = Az Ak 3 (2008) FILH
PLRV &K 4 - 577 51 B, ffi | RT-PCR J7 35 Xt
PLRV #EA7 7 AN S A5 . sk (2014) FIHT T 2
# RT-PCR #5 7 SE EAR R A =R 88, A0F
SR FH R RNA 207, B B BT B 3 g
HOA ) RNA, PR RNA () 58 360 R4, AT LA
T RT-PCR &l v, [RIEE, N =R [F 514
i B8 T B A I B X R AT T AR

R g S 2 B, 5 vk 5 3 19 75 M L ( Singh,
1999;Nie & Singh,2001 ) B A 1250835 i, 124057 i
5 AR, S IR I E , 7547 1 F Al
JCIAEE BAG I, PLRV A4S HY 20 2 T AL 58
FEHOT B AT R I (K H 3 ( Metha et al,1997)
LA B e RT-PCR WS A (5 25 F
AR, AT LA AF 852 9 B 55 100 1) 408, i S B Xof
PLRV 1) & A A7 e 2 7% VB L, A R F B
R, CHAS AR I A I X 3 & AR 1 R LT
M, T SRR ARG DU 6 B , 5 i IR R E I, )
MO PR RE, BT A R
& RNA K&l PLRV 75 22 LUHT A 4 41 2130847 RNA
BRI, 177 A% 2 vk 4% b 2 A K R TR B R
AMEFEE—E B[], W PLRV MR 4L 3 &k
T B — i I [, X A gl 5 Bl S 4% St | ik Ay
PLRV (1% % 78 28 7= i F b A7 A6 — 5 B[] 1 9 e
P, T2 PLRV X S48 35 0y 28 77 i A K &
Tetge . PLRV AOfLHE £ 2 h i s 51 | A 0 iof
—J5 T T M T ik, 55— 1 R A AR M
Yep= Az X T ROk A s B I O ARSI 25 51 T
VB TREAK S , T8 T S B , B 28 78 T 88 25 H ) 1%
A T AR R LA S A G 0 S L s SRS A A
Yy AE R RO, TORR A S DS A
PR L, 16 I3 A B, et i B -5 A48 2 ()
W RE 0 & AR A VA G 3 i F ) i R R S
B AR AT AT 2 M A 0 3 0 R 2B TRAT IR
G546 I R B A EE , 1T AT DA R A R
M R AR L . A, 8 B R PLRV ARG, 7T
DAy B B B A 7 v B 09 100 B 2 4 IR — BT 1Y
i,
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