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Abstract: Potato virus A (PVA) is one of the common viruses in potato production. Symptoms of plants infected
with the virus are related to varieties, virus strains and environmental conditions. In order to study the pathogenicity of
different PVA isolates to potato, the indicator plant 'Rustica Tobacco' and the potato variety 'Kexin 13' were inoculated
with three PVA isolates with different genetic backgrounds. The qRT-PCR detection technology was used to identify
virus infection and observe the difference of pathogenicity. All the isolates infected 'Rustica Tobacco' and 'Kexin 13'

successfully. According to the leaf symptoms of 'Rustica Tobacco' inoculated with the three isolates, it was inferred that
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the pathogenicity of the three PVA isolates was different. The virulence of isolate 2017-171 was the strongest in potato,

which not only had the highest virus content in the plant, but also caused leaf edge shrinkage, mild mosaic, severe

tuber crack and deep eye. Secondly, the isolate KB117 had stronger pathogenicity, faster virus infection speed, but

lower virus content. The symptoms of infected plants were relatively obvious, with sharp and wavy leaf margins,

deformed tubers and deep eyes. Isolate 2017-176 had the lowest pathogenicity. Only a few leaves showed slight leaf

edge shrinkage and tubers were not deformed, only with deep eyes. Virus infection speed was relatively slow, but virus

content was in the middle. The results of this experiment provide valuable theoretical basis for strain identification,

prevention and control of PVA.

Key Words: potato virus A (PVA); isolate; virus content; symptom; pathogenicity

BRI — B LB R fE H SR AR, S
PRl I it B i) FEER R . HEl, gD
S B B AT S0 RPN, Horp B A
(Potato virus A, PVA) LA EYNNEE/E (Potyvirus)
O, W ARG R TR
— NG OLT, PVA B R Y By B 58 ™ H A Al
K 40% A A, T2 PVA 5 H AR A R AR G
AR A R T ., BT R PVA S FH
C Az B A& E A EN, 24 B i
VA E AR, P E 2007 4E 0K PVA I A (R AE
N RN A YA VA F AR A )Y
N L5 2 PV A HYRH SCHITSE 22 45 P e s 2 A 0 A1
BUOEITEE b, HE WL IS BER, HXT
PVA R[> EYTE S B AERK LT SRR
FORPEOT SRR o PV A KA 43 25 ) DR LA 2 5
i R 220, TE DR R EURIERA
FEANTE o BIEG PVA 2 B 0 1 3R 30, MAL 58
HEYIEIRE T, A0 TR E I, AN
FEHEGEE, "4 PVA SRR X HBih St B
WU

HLAE 1990 4, Jones!"Xf PVA {2 Yt th 4% 2 5
SRR AR SC R UA B, K PVA B E)
12> RS B R b, 2 MU A TR, BN
Bef gy . JCREIREGY . RAER A EAERR L, W
AR R ZR A PVA LE[F]— A A BRIk EA 22
5o ARWFIEEESEPVA 3484 T 5OR R B 2 B8
Y, oy SRS R A BRI AV U T %
B R 13450 b, MR HEURYE 2 R, R
LR ERARRAR N 85 & i . R MR 2RIk 1 R
B, DABHAR 340 B Yat B8 B AR KRB I SE

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

Xt PVA [R5 5E I B i BAT BB 3
1 A5 T

1.1 REHR

T A ST I b TR 13 5 FIFE s AR Y B AE
M1 (Nicotiana rustica) , H 2P VLA RO FF24 B
ThE BT it

PVA 3/t (& 8 s AN A A 43 5590 2017-171
KB117 #12017-176, 58 e T4 £ R B 5
B AR e P AR AE
1.2 RIEK

M-MLV JZ # 5 g i 5 W [ Promega 23 7l
RNA B0 %) . ANTP, Taq DNA %48 . DNA
Marker 3 H T Takara 2> 5] ; Trizol 32 BUK W H
Invitrogen 28 ®] 3 75% £ B . S B . & .
NaH,PO, - 2H,0. Na,HPO, + 12H,0 2557 4344
1.3 KEAHE
1.3.1 HpFrH

FERRERE D, MBS K Bk = 1
1:3 A ELBIRC L5, TRATE 121°CIB K E 30 min,
R RETE 42 25 em BB . BB KIG ¥
CEALU R AR, H 1.0 em A, FR
HEKZE2~3 em B4 . B, DA EYEEFIR
] RS
1.3.2 B A

FRIEME 4~6 MH 11, BEFEAERA Raime -, SRA
JEEYEE 7 e . FERERE B AR R X AR 345
WIS I i h AL RE LA, SRS ARSI PVA R B2 T
T JEE 45 P [ B R ¢ B2 Bl ZE o (7 32 mmol /L
Na,SO; F1 10 mmol /L BER N ZE #hil, pH 7.5)=1 g:

http://www.cnki.net



* 570

thE A5 53545, S56il, 2021

3.3 mL], 30~60 min Ji5 i /K MsEssR A6 TR
XT HE (Mock ) FH ik ] 422 il 2 o g 8 458 42 o 1

A, e B, A SRER . MG RDE

. BUHE R RGN i #E 1T qRT-PCR R

FIAE R E IR PVA, JFR G Y.

1.3.3  Z RNAF I cDNA &%,

IR0 R ] Trizol I $2 U ) &0 RNA, #:AE XD
PRS2 Trizol (UL 45 . $EHUS 9 RNA SR %
AN FETEIE I RNA Y ODa6o/ODago HUAEL, 24 HUAE
£ 1.8~2.0 i B RNA 9 2 B 4047, nl LAEAT )5 &2
R, Sl HARE T-70°CH .

BT g B RNA, i F Takara 28 7] A M=-MLV JZ
Hopi N a, S RULUI BT cDNA G, T-
20°CHRAFA o
1.3.4 TaqMan & £ 2 & PCRIE4 = 5| 4h 09 2 45
548 m

Z7% Bright " 'PVA (90 77 % . PVA I9%F
SEVEREN RIS [ W3 i AR T AR TR () B A
FRZS Al G . ¥REF PVA 102-probe J¥ 51 M. 57 -
Texas—CACTACCAATGCTCAAAGGTAGAGT
GTCG-BHQ -3"; I ¥if 51 ¥ PVA102-F: 5' -
TGTCGATTTAGGTACTGCTGGGAC-3"; N5
PIPVA102-R: 5'- TGCTTTGGTTTGTAAGATAG-
CAAGTG-3", P F B B 0 132 bp.

1.3.5 TaqMan % % & PCR ¥ 3%

FWARZ N, B ecDNA 2 wl, . FiFsl
Y145 0.5 pL (10 wmol /L) , #K 4% 0.5 pL, 10 x
PCR Buffer 2.5 wL, Taq DNA % 4 W 0.20 pL,
dNTPs(2.5 mmol/L)0.25 uL, #h/K % 25 uL, FiK
VEN BRI X R, BOAR ok 2.72 X 10° copies/wL Y
JRLAE R BEPEXT B, AR 3RS . [ R
FF: 95°C30s, 58°C 30s, 72°C30s, 40 PMEH.
B FE i A LightCycler® 480 %€ 6 % A 1T
TagMan RT-qPCR 4" 34 ,

2 RGN
21 PVARREHSBYIEREY EEE W
RIEER

MPERP WAL ST AW, 23 5 EBUE A - E

17 PVA [ qRT-PCR Rzl , A ) 25 52 35 50 BH 4

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

FHIPVA 3B vT LIS YL  BAE M . Bl
I HERS , AR GE AR IR 2 W R B ok
1 ONHERR 1S d R ORE IR 6 BE

ANFEGTEYAE I AR RS H A
FCE 1) . SXTREAHL, 438 2017-171 1R ¢
AL S5 R R A L IR AR TR A
SEAR ;. BV KBRS, bR TS k40
Gh, A BIKCGREIR s 4 B 2017-176 (R 4 )5
M bR A, (R B A 4 A s R AR A B
Ko R3S  BEACI JE R R REAR 25
5, AT A T SRt B — e 2 5.
22 PVARESBYNESHREMM T3S’
HmtER
22.1 PVARE S &BHAE LH 135 HRAA
A E E T

S ATERER GRS 2. 5. 10, 15, 20125 d
Bogr At R, T PVA B qRT-PCRAGIN . A5 2%
REIR, 3B USRI R B 1357,

B0 B W AE 6 1> ) 0] 55995 B 76 AE AR AR R A2
R SAARL, BRI AAERRIR DY, Bl B (8] 11
WS R, SRR EEl, MiE
R IR G . H 3N B AR R AR
BRI IR ET ] . e SEBE | R e W B R
WAHHEA —ENESGRD.

Sy 2017171 #: 705 1956 2 d qRT-PCR £
MEEH Y, RUIZ S 2Pl IEEM S5 2 d
PR SR 13457, HORE RN & i R 1.67 x
10" copies/wL, Fifi 5 B (0] A 4FE RS A AR 1A P 9 25
BT, 5520 d A B A E E 3.90 % 10
copies/pL, Pl fEHNEE & i N 2 FEAUEAHE 25
KB 7HER S RSS2 d IR IR 38 1357, 7650
2~5 A RE o e BRGNS, Bl SN B R ORI
Fhim, 5515 dBFIR B AN S, R RRAR P
Tk E 1.77 % 10° copies/pL, B 5 5K
G HEYI2017-176 NG 055 2 d R AEFR e
“HT135, FEEE S A A R BN R S R A Tt
e, B SRR KR B TR, 2R 15 dATIA
SR SR, AR P BE O A de e () 1.29 %
10" copies/pL, i J5 95 8 % it R ILEH, R
W53 B ) 452 G ML A X 1

http://www.cnki.net



R AT ) B IR R UL S E S B0 )13 W

iR, BUBE, SR, 571+

Mock 2017-171

KB117 2017-176

1 PVARRESBEWE ELR BER

Figure 1 Symptoms of 'Rustica Tobacco' inoculated with different PVA isolates
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Table 1 Changes of virus contents in plants inoculated with different PVA isolates

P> PRl RE(d) Days after inoculation
Sample number

2 5 10 15 20 25
2017-171 1.67 x 10' 1.11 x 10* 5.05 x 10° 1.93 x 10 3.90 x 107 9.13 x 10°
KB117 1.06 x 10 1.31 x 10' 4.97 x 10 1.77 x 10° 1.01 x 10° 3.95x 10°
2017-176 9.91 x 10° 1.37 x 10' 1.49 x 10° 1.29 x 107 1.03 x 107 9.75 x 10°
Mock 7.04 x 10° 8.89 x 10° 9.60 x 10° 8.35x 10" 8.96 x 10° 8.23 x 10"
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NG EE IR B 0, T 2017-176 A1 KB117 1645
5~10 d i B 7 1 KM B FE i, ABAE 15 d B Al AR A4
PR 7 A s ) g, HKBLL7 B & m kT
2017-171 % 2017-176.

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

222 PVARRB S BMAZE LH 135 Mk
®EF

A3 IAE S0 I 35 31 s e Ve S I L 5 Al bk
WREAR o SXFRRAR L, A B 2017171 $6F C 5
B35 R BB MR R R
B KBLLT 3P 580 135 J5 & B8 R |
BEIRAR AR AFREAR s 43 B 2017176 2Rl 5, i

http://www.cnki.net



* 572

thE A5 53545, S56il, 2021

AR, A3 52 B AR 5 A 4 S AR
(E12) o AFS E YRR 708 1375 A REARAE IR

Mock 2017-171

RIAFTEZES, W3 DD EWEORE A —E %
5, AHXTHAR AR KRB I A K

KB117 2017-176

B2 AEPVASDEYEM TH13S ERER
Figure 2 Symptoms of 'Kexin 13' inoculated with different PVA isolates
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Figure 3 Symptoms of tubers of 'Kexin 13' inoculated with different PVA isolates
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