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Cloning of Potato Mop-top Virus Genome and
Construction of Infectious cDNA Clone
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Abstract: Potato mop-top virus (PMTV) can seriously affect the yield and quality of potato (Solanum tuberosum)
and it is included in the list of quarantine pests of imported plants of the People's Republic of China. PMTV has been
sporadically detected on potatoes from Guangdong, Yunnan, and Sichuan provinces in China. The full genome
sequence isolated from a PMTV potato tuber collected in Hebei Province was reported and the genetic evolutionary
relationships of this PMTV isolate and other ones were analyzed. The infectious clone of this PMTV isolate was
constructed with the yeast homologous recombination method and its infectivity was verified on Nicotiana benthamiana
and potato. This study would increase the knowledge about the invasion of PMTV to China and lay the foundation for
studying the pathogenesis of PMTV, the resistance mechanism of potatoes, and the transmission mechanism of
powdery mildew (Spongospora subterranea).
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LA B (Solanum tuberosum ) 2= TH FLVES DU SO
TEY), 2019 4 RFR R - iR ik 3.68 121,
JE LR B R IRORIIEZE, AR 9 000 71
BRI AR B S B EE N R —, W
& TR R ELRAL Y L L PR AGE A 40 R A
YR EE R Y DR, G e EY. SR E
15975 2% ( Potato mop—top virus, PMTV) & ki 5 R
(Virgaviridae ) 248 277 TIOR8 (Pomovirus ) A FR
B YL PMTV Y B 8% A R ARt Fr s 23]
VHSEALIELL, FEER R BN L) B B a4k
R, PEEHIIRICIMA R ARa, E i e
77 L BT R B, PMTV 3 5 i B
ZX | B (Spongospora subterranea )&%, ] il
WU R ALEY . PMTV AR 45 . =/ A1pd )1
b py PR P RAGIN R, (M JCTE D E A
77 DR T AR AT FE AR R E Y TR
SREUEPEREEE, T E RS A S Y
R A . PMTV BRHERL 0 AT, 2
PRI — 250 SCHREE RNA A1k, AR < 8 43 il fiw
# A RNAL. RNA2 fIRNA3", =4 RNA fY 3/ A i
A mRNA K RIMZ R HRER, HEA 13k
LRNA 45 F9Y, RNAT K2y 6.1 kb, Fifdpi~4
HIAHDCHE T RNA2 K29 3.1 kb, S P> 4h
5¢ % M (Coat protein, CP); RNA3 %529 kb, %
A5 Py A~ ) 152 HE (Open reading frame, ORF), H
ORF1-3 #f/r H8 , ZHALPR Y 1Y = 4 (Triple~
gene block, TGB), %ifih3~MZ2s1E M, ORF44if%
—/HA RNATCERIHFIhReRY & & kR O
(Cysteine—rich protein, CRP)", A5 E T —
Pk BT DR B HEERY PMTV 2L H 751,
X H B AE AT 1 A, IR T R Yt e
B, DUABESE PMTV ROBOR AL REDLE] . Tk
FHTRAILTR LA B S Bl B 42 SR S (A P Al

1 #R5r7E®

1.1 & #
L1.1 Attt

JEGL PMTV 19 S48 2R A b sk b B
(AR IETLAE Ll B2 B 5 1l A3 Bt Eh 8% B BT IR A 5%
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L12 WS HRAK

K W M B (Escherichia coli) DHSa. [
wK A
(Agrobacterium rhizogenes) GV3101 ¥ i A% 52 56 &
175 pCB301-2u—HDV A | #iT kA,
113 ARk 5 A XA

AT T 8 55 i A3 A A 3R 34 Sy [l 7
Brédi,
1.2 77 &
1.2.1 MMM

Y A A FC AR (Nicotiana benthamiana) FFE T
FYVERAR R, RN AR 25C, &IA18°C, AHxT
MEEE 509% DL 16: 8 CLHR : JRKE ) o Hefli 2E L
J&i . N. benthamiana B T I8 18°CHIH Y 4= K46,
M DG IAAAS . ThER B AL R RVEYVE S
57 F“ Favorita’ 2035 ¥ 7E 16°C TR A AR R 5557, 41
Bt 2 L S TE 23 CRUM A R AR, AR
509%F1ESH] 16:8.
1.2.2 4 % RNA I

K F 80 22 s (ALt ) AR R A RS vl Y
Eastep® Super & RNA $2HGGR G 17, FAABRAER
Py i vl BT
123 34t

M GenBank T 7% & it i A9 PMTV 4= 3L [H 41 J¢
51, F Clustal Omega 17 Z ¥ 81 L X}, AR PR HLXT
SRRSO E BT (R 1) .
124 c¢DNA& . PCR¥ 35 stk

B SR P e st v MR LR WU R B 13 A R )
HiScript Il 1" Strand ¢DNA Synthesis Kit ( + gDNA
wiper) , FABAERE Ul 45 7. PCRY 1Y
K H 50 wLAK &, f145 25 wL #Y 2XPhanta /5 {4 B
DNA A0 (H T H W R By 15 ) 8¢ 2x Taq Plus
Master Mix (I T RE X E ), 10 mmol/L I FHET]
#1451 wL, ¢DNA 1 uL. PCRFEF 50 95C il 28
Y3 min, 30 HAEIR (95CAEE30 s, 60°CIR K
15s, T2°CHEAMETE A : 15 s B 1 kb), 72°CHEff
7 min, pCB301-2p—HDV 1k 1Y 28 ¥ 1k PCR )& ,
AT pL Dpn IINEB LA FRAHD) , 1R, 37°C

(Saccharomyces cerevisiae) Y2H Gold .
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PR T h, DAREfEREAR R, PCRI I 19%35 Bt
BERE LUK, FH Pt A A A MR B AT BR 2 )
] FastPure Gel DNA Extraction Mini Kit [B[ Y438 H-
B, Il e Beddi Adb et 42304 (Transgen ) A= W47
ARA7 BT pEASY-Blunt Zero 244, A K HHTFiH
DH50 JEZ 540, PCR %5 FAVETATS . M st
W A= ) B 2 0y A BR 23 H] (1Y FastPure Plasmid
Mini Kit #2850, JRR 3 Rl TAEY TRA R
HI PRSI , A3 P Bl IR 44> el
1.2.5 ol

o % ) DNA F Bt FH Lasergene DNAstar7.0 54
43 (DNAstar 2 H] ) Seqman Pro7.1.0 A PrE, H
Seqbuilder Pro7.1.0 #E4T ORF i #1 25 11 Bl . R
4t kAL B R F MEGA- X 3K 14 w19 F K A 8k 12
( Maximum-—likelihood method ) , 43> 37 37 5 % %k H
1 000 Y A5
12,6 BEHFIREL

BLAEAL I pCB301-2p~HDV ZfA 5 H Y H- Bk
DLSEEE R IR G TR, FHAL SRR A BR A ]
18 B R I B SR sz A ol 19 B AR G A e B
AL AR B O T, AR T AR 1Y
SD [ FE 3L, ] Parafilm B 15, 2% T 30°C
Rigg2~4d.
12,7 BE AR

K FH AL 5 IR R BB AT BR 2 vl T B JBRE /N 4
PR G T, FAERAVEAR R S UL R A T
128 RAFE #5125

# pCB301-PMTV-RNA1, pCB301-PMTV-RNA2
1 pCB301-PMTV-RNA3 i i L ff 1 43 91 5% A4
FFG GV3101. BO1S pLE AL ¥y, Wi T A
50 wg/mL RABEEEK (Kanamycin) F1 50 we/mL A+
(Rifampicin) B9 LB [FE{ARE FE R, 28°CH:FE2 d; HEHL
TR TIPS PCRIIE . FIAR oW 5 IEAf kL
(AR AT T FH A 25 R0 F 3 mL 5 50 pg/mL R AR %S
ZR150 pg/mL AR -1 LB IR AR 7R B, 28°CHE
RH 120 v/min i B SR EI T, 9 000 r/min &0
I min WAE A . 1 mL 32712 1% (10 mmol/L
MES, pH 5.6; 10 mmol/L MgCl,; 100 wmol/L Z [t
T A& ZTEE R, 9 000 r/min B0 1 min 104 B

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

& P 1 mLEIES g 5 80—k, HW]
LA TG AAT BRI B2 2 ODoo= 0.5; LS5
4 pCB301-PMTV-RNA1, pCB301-PMTV-RNA2
Al pCB301-PMTV-RNA3 B K AT & IF IR G,
1 mL JCEF Sk 1 59 40 8 G e PR IR B 5 T 48 2
R

2 HERGH

21 2EFARESEIRES

TR S R AR A, RS IRSE
SNLCHE MR, 48 ELISA A5 U PMTV FHPE o R 4
GenBank H PMTV (KP4 1 5 19AY HHZ PMTV
STEYIRERENA, frakE . TPk & %
PTMV ) RNAT 41 6 042 nt, RNA2 4K 3 134 nt,
RNA3 4K 2 964 nt(GenBank J¥ 415 &y OP221272~
0P221274) . RNA1-3 [ 4t HE 5 238 576 4= — 5,
{H RNA3 gt () CRP 1} B A~ %65 543 51 GTG F
GTG. M &P, GenBank H FF £ 33 45 PMTV 4>
K RNA3 XA 3 4 PMTV 43 %) (Sw.  Yunnan FlI
C52_P11) %% CRP (55 A%+ ATG, Tk
GTG, KUt CRP Al A i ATG & 4H #3E . F A
PMTV ) RNA1. RNA2 F1RNA3 %3 %5 GenBank %
P 2 Fh ASTR] PMTV 43 25 W1 A L. RNA B Br itk A7 %2
FEANHERT, M PN, 2SR EB, APMTV
Y RNA1 5 RNA2 1+ [E Y unnan 43 B 4 (A% T R[]
VR, 235 99.80% A1 99.90% , RNA3 5 &f
T HO R CO3 AL RRIFI IV Ef iy, 29199.90%(K2) .
22 RGNS

A PMTV 43 25490 5 HoAth PMTV 43 254 1)
R AR, M GenBank i EP T4 T T A
PTMV RNA1, RNA2 fIRNA3 K74 (£ 1), FF
F# T RNA1, RNA2 A K RNA3 fld KR R 450
HEALAY . 25 R, PMTV B RNAL A] B 5843 J 7
A3, ARPMTV 4 B W1 RNAT AL F 55—~ %
i, 5PMTV mm 7 Bk Z i (1 1A); RNA2
IR AT, MR BT BT — 5 3L
T 49 32 A AL G B (1) J20_J203 — M40 B9, A
PMTV 7 B 1 RNA2 &b FE— A4y rp, S5
Yunnan, H A Hiroshima, J}# 54-8, 54-11., 54-
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21 DL} 54-26 T [F—/Mr 3 (1 1B) ; RNA3432h
PUAS S 32, A3 S A AE S Bt Sw Fl = B 43 540, Tfi
A3 32 IV AEL 15 B & 1) J20_P157 — A 854, AR
PMTV 43 ¥ B RNA3 AL T8 — A, 51
Rn23 73 &) & R il (1 1C) .
23 BRMUTREME

M4 PMTV RNA1, RNA2 F1RNA3 Ay 5/ 1 3’ fi
A AE S X PR SE P A, Bt s YLl By 1
RNA2 FIRNA3 2K ¥4, RNA143H24453 000 bp
1 F B (4051508 RNA1-F1 #1 RNA1-F2) 4 1% (&l
2A) . F 5% RZ-F fil CaMV 358-R, LA pCB301-
2u-HDV Mt , #EFT PCRY™1E, FRAGL ALK
pCB301-2pu—HDV #AK (K 2A) . T 7 Brbisi 52
547 20 bp 247 B IRV o 21k 1) pCB301-
2u—HDV 2 /A& 43 51 5 RNA2, RNA3, DL &% RNAI-
F + RNAI-F2 L85 A0 e i) . 514 35SF F1 RNA1-

5360R X REHLZERE R 15145 /L RNAT-F + RNA1-F2
F IR e e T V& PCRAGIN , 25 SRR B 61w
FERED 1 F] 5 000 bp K/ H 4 (K12B), H5I
¥ RNA2-620F 1 NOS-R %} Fi WLk £ 1 15 554k
RNA2 (B o IR T ER V& PCR A, 25 B L
A S A TEBERE Y B 2 500 bp Z2 A7 (1 H Y 444
(B 2C), F514% RNA3-800F Fl RNA3-2200R % fifi
PLIERRY 15 N5 4L RNA3 BT BE e e Ef 7 7% PCR
K, 255 R BAT 134 e REY 4G 51 1 400 bp 247
() B B4 (1 2D) o 4 BIE PCR 4734 45745 I se
(34 e B, $REUEERE kL, B AL E. coli
DHSao AR TS PCRIGIE)S , $RBURRLE T2
A F, RS A PMTV i db A S48 E 5 EY
RNA1, RNA2FfIRNA3 fJfk:, FH-ars A pCB301-
PMTV-RNA1, pCB301-PMTV-RNA2 FI pCB301-
PMTV-RNA3,

F1 XATASIMES
Table 1 Primers used in the study

GlL/ RS JE81(5'~3") iz

Prime name Sequence (5'-3") Usage

M13F TGTAAAACGACGGCCAGT KWFFIEETE PCR
MI13R CAGGAAACAGCTATGACC

355-RNAI-F GTTCATTTCATTTGGAGAGGGTATTTTTATCAACTCTAACTAGCCAAGTGCTTAA el e by 2 5% B 74 PCR
RNA1-3100R CTTTGCACCCTCTTCTTAAATGCG

RNA1-3000F GGTGAAATGTCATCGGACAAC

355-RNA2-F GTTCATTTCATTTGGAGAGGGTATTTTTTAAGTCTAAACAGTTTGTGACTAAC

355-RNA3-F GTTCATTTCATTTGGAGAGGGTATTTCAACTCTACCTAGCCGAGTGCTTAC

RZ-F GGGTCGGCATGGCATCTCCACCTC

CaMV35S-R CCTCTCCAAATGAAATGAACTTCC

PMTV-RZ-R TGGAGATGCCATGCCGACCCTGGTCTTGGATACCCTCCAAGG

35SF CTATCCTTCGCAAGACCCTTC

NOS-R TTGCCAAATGTTTGAACGATC

RNA1-730F AGGATTGTGTATACGATCACAGC RT-PCR il
RNA1-5360R CTCCGGATCCTTATAAGTTGCTT

RNA2-620F ATATAATTGTAGCGTTGCAGACA

RNA2-2800R CGTGTGACGGGTTTACCT

RNA3-800F TGTTGAAAGTGGATTCAAATCTA

RNA3-2200R TGAAGCTTCTGATATGACTTACT

RNA2-1230F ACCTGAACGACTGGTTGT

e RIS A pCB301-2u-HDV F 41,

Note: The underlined part is the vector pCB301-2u~HDV sequence.

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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Table 2 Nucleotide sequence identities between Hebei and other PMTYV isolates
P SEmAR He RNAI RNA2 RNA3 ||J¥5 SEULARK p 3 RNA1 RNA2 RNA3
No. Isolate name Origin No. Isolate name Origin
1 Guangdong | 98.46  98.88  99.80 40 C57_P32 e - 9898 -
2 Ch20 =N 97.88  98.95 98.89 41 C57_P31 e - 98.92 -
3 Ch10 IEVN 98.49 98.85 98.72 Y] C52_P30 e - 98.92 -
4 Ch9 9N 97.85 9897  98.99 43 C52_P29 T - 98.82 -
5 Yunnan o 99.80 99.90  97.60 44 C39_P28 e - 98.85 -
6 col FHE I 97.12  97.64  97.98 45 C39_P27 e - 97.86 -
7 Co2 AHE LR 97.40 97.67 98.28 46 (32_P26 e - 97.80 -
8 CO3 FHE I 98.54 9895  99.90 47 C32_P25 T - 90.71 -
9 CO4 FHE 98.54  99.01  99.83 48 C29_P96 e - 97.70 -
10 CO5 FHE 97.24  97.61 9791 49 C29_P24 e - 90.71 -
11 Sw Fi i 9831 9876  97.60 50 €29_pP23 e — 90.71 -
12 Maryland ESE| 98.54 9894  99.39 51 54-35 P - 88.51 -
13 WA-Washington ES{| 98.41 9882  99.66 52 54-31 FHE - 88.45 -
14 54-15 P 91.10 8235  96.12 53 54-26 Fr - 89.28 -
15 Physalis_M7 FHE L 9643 9572  97.57 54 54-24 P - 88.45 -
16 Physalis_M2 FHE L 96.94 9620  97.40 55 54-23 F1 - 8839 -
17 quitoense_M6 AHE LAY 93.64 - 97.20 56 54-21 P - 8937 -
18 quitoense_M1 FHE HE 96.52 - 97.20 57 54-12 P - 88.48 -
19 PF43 Fity it 98.59 - - 58 54-11 P - 80.41 -
20 C115_P80 e 98.71 - - 59 54-10 FHE - 8851 -
21 C115_P79 e 98.74 - - 60 54-8 P - 89.06 -
22 C61_P77 e 98.71 - - 61 Hiroshima H A - 99.94 -
23 C61_P76 e 98.69 - - 62 54-44 FHE — 88.51 -
24 C29_P71 s 98.68 - - 63 54-43 FI# - 88.48 -
25 C29_P70 = 98.66 - - 64 54-42 P - 8851 -
26 €29_P69 e 98.64 - - 65 Korneta—Nemilkov ~ $E7% - 9751 -
27 H11_P65 s 98.66 - - 66 Nd4 JIEVN - 91.29  92.85
28 H11_P64 e 98.66 - - 67 J23_P125 T - - 99.02
29 Rn23 Fi - 98.92  99.87 68 J21_P117 e - - 99.02
30 J21_P106 e - 97.61 - 69 J20_P157 e - - 94.60
31 J20_J203 e - 7387 - 70 H12_P4 e - - 99.26
32 H12_pP22 e - 97.86 - 71 HI1_P1 T - - 98.79
33 H11_P82 S =2 - 97.86 - 72 C115_P20 T - - 99.49
34 C115_P36 e - 98.79 - 73 C61_P17 e - - 99.16
35 C115_P35 T - 98.66 - 74 C60_P15 e - - 99.22
36 C61_P34 boS=s - 98.50 - 75 C57_P13 e - - 99.43
37 C61_P33 e - 98.53 - 76 C52_P11 T - - 99.09
38 C60_P89 e - 90.68 - 77 C39_P9 T - - 99.22
39 C60_P88 A - 90.62 - 78 C29_P40 e - - 99.19

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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F/C57_P32(KU955484)
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H A /Hiroshima(AB491171)
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FhE/C61_P34(KU955488)
HE/C61_P33(KU955487)
FE/721_P106(KU955494)

B H7/CO1(KR857350)
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FHE HE A /physalis_M7(MN417995 )
BPAS H I /physalis_M2(MN417992)
e /H L P82(KU955491) q
FE/C39_P27(KU955479)
fﬂZ\%/leszz(KU955492)
BhE/C32_P26(KU955478)
Fh5/C29_P96(KU955476) 1
FE/C60_P88(KU955485)
HEE/C60_P89(KU955486)
FhE/C32_P25(KU955477)
HhE/C29_P24(KU955475)
AE/C29_P23(KU955474 ) ]
FA44/J20_J203(KU955493 ) Jm
CPShV(NC_029035)

Em{
—

31\

%H

-l-l-l

%H

=

: A~C.PMTV RNAL, RNA2. RNA3 4 KT IRIF SRR MR RGBT . 5332 1 RBCT 8 1 000 UK 1 EFE AL 1 H 49 ¢
Ao BOFT IR PMTV AL B YR ALE . JEAW ARG RHE LU h 34 5 A2 i)y SO 8% s DU 2

Note: A—-C. Maximum likelihood phylogenetic trees are constructed with full-length nucleotide sequences of PMTV RNA 1, RNA2, and RNA3,
respectively. The numbers on branches indicate percentage support values of 1 000 bootstrap replicates. The position of PMTV Hebei isolate is

indicated by a black arrowhead. Trees are rooted with Colombian potato soil=borne virus (CPSbV) of the genus Pomovirus.

E1 PMTV&EKXMUARGHLR
Figure 1 Maximum likelihood phylogenetic trees of PMTV
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3'UTR

=1 " [rov-rz |

pCB301-2p~HDV

5000 bp

3000 bp
2000 bp
1,500 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

TE: A BERERIR A PMTV 2 KRS R B . 2t PMTV Y ORF, CaMV (35S Jali ¥, 1B Rps AR RARIC, 519 R
IR, Prfs BB G2 . B~D. PCR 23l e B 5248 K B2 RNAT, RNA2, RNA3. M. 5000 bp Marker, 1~15f03 157N 1#7% -

Note: A. Schematic illustration of the cloning strategy for yeast homologous recombination—mediated assembly of the PMTV full-length clones.
ORFs of PMTV, the Cauliflower mosaic virus (CaMV) 35S promoter, and Hepatitis delta virus (HDV) ribozyme (HDV-RZ) of pCB301-2p—HDV are
labeled. Primers are indicated by lines with arrows, and all of the fragments are drawn to scale. B=D. PCR screens colonies with full-length RNA 1,

RNA2, and RNA3, respectively. M. 5 000 bp Marker; Lanes 1-15 showing PCR results of fifteen independent colonies.

B2 PMTVE%1 cDNA RIERIHE
Figure 2 Construction of PMTYV infectious cDNA clone
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2.4 PMTVEFMREEARRE ERERMENE
FHAS FCHRGAIE AT 7 PMTV AR5t va i i
# &% 4 pCB301- PMTV- RNA1, pCB301- PMTV-
RNA2 F1 pCB301-PMTV —RNA3 4 4 T 1 1 I %
FEBR AR, S 66k 4 i K/NIIAR [ . B
J5 9 dBF, A TQHE A R G I b AR RO
M, W& B A IER, SEARZ W, JF
AR A R R A A B RE R (1 3A) o TESE

Mock pCB301-PMTV

Fl14 d, REAR LM A ERG F, $2HCER
RNA, 43 5 1 51 % RNA1-730F + RNA1-5360R .
RNA2-620F + RNA2-2800R . RNA3-800F + RNA3—-
2200R # 17 RT-PCR, DA%l RNAT1. RNA2 fil
RNA3. RT-PCRZ5REI/R, 7E6 A MM/
5 A] DLAG I )95 5 RNAT . RNA2 Fl RNA3 B A7 1E
(I 3B~D), 2B PMTV (12 YL 5% ik ] 100%
(K 3B~D),

B

5000 bp
3000 bp

1500 bp
1000 bp

500 bp

¢C M P W H I 2 3 4 5 6

5000 bp
3000 bp

1500 bp
1 000 bp

500 bp

D

2 000 bp
1500 bp

750 bp
500 bp

100 bp

e A PMTV 24Pk cDNA 53R £l AT PR 71 S ML 14 d (R s B~D. RT-PCR 2: BIKG IR B R G50 RNAT, RNA2, RNA3. M,
P. W. HA IR DNAFRUE S TH . ok, /K. MR, 1~6 205103 6 BRIERN PMTV (244 cDNA SERER M5

Note: A. Symptoms of Nicotiana benthamiana seedlings that were agroinfiltrated with PMTV infectious ¢cDNA clone at 14 days post-inoculation

(dpi); B=D. RT-PCR analysis for the presence of RNA1, RNA2, and RNA3 on upper systemic leaves, respectively. Lanes M, P, W, and H represent

DNA ladder, plasmid, water, and mock—inoculation controls, respectively. Lanes 1-6 represents six independent plants that were inoculated with PMTV

infectious cDNA clone.

E3 PMTV 2314 DNA TIEZERRE LR ERENE
Figure 3 Infectivity analysis of PMTYV infectious cDNA clone on N. benthamiana
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¥4 pCB301-PMTV-RNA1, pCB301-PMTV-
RNA2 F1 pCB301-PMTV-RNA3 A4 4 FT- B 18 % 5 L
BR A S, RS RTUE R s 5
‘Favorita’ TR BT i (B MFRE 6 8%, LIdE—H
Rl PMTV 2 e Fo it Tt SR UL e 1. Fefh
20d 5, CRPUEET I A HEUERAG A, T2
G A S S e B AR (1 4A) . HEFP20 d
B, SRAEARE M ARt R, SR e bk
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PN

A Atlantic

Mock

PMTV

2000 bp

1,000 bp
500 bp

100 bp

C

2000 bp

1 000 bp
500 bp

100 bp

hEs S
Zhongshu 5

2 i

Favorita

e A PMTV 24Pk cDNA TR i A BT 5 Sh 45 S5 401 20 d BOAEIR . B. RT-PCR KN 544 3 R G50 PMTV RNA2, M., P, W, H%»
R DNASRIE T F3k . JBORE . K. XA 1~3 3 BIRR A8 S A R PEE h 55 “ 2R 5", C. RT-PCRAGTN 6 bR Eh 442 il K
PETE" B PMTV RNA2. 1~6 235U 6 MR P PMTV {244 cDNA SEBERY HhHe 35 RTG

Note: A. Symptoms of potato seedlings that were agroinfiltrated with PMTV infectious ¢cDNA clone at 20 days. B. RT-PCR analysis for the presence

of PMTV RNA2 on upper potato leaves. Lanes M, P, W, and H represent DNA ladder, plasmid, water, and mock—inoculation controls, respectively;

lanes 1-3 represent potato cultivars 'Atlantic', 'Zhongshu 5', and 'Favorita', respectively. C. RT-PCR detection for the presence of PMTV RNA2 on the

six seedlings of potato cultivar 'Atlantic'. Lanes 1 to 6 represent six seedlings of potato cultivar 'Atlantic' inoculated with PMTV infectious ¢cDNA clone.

El4 PMTV {2414 cDNA EIEZEDE LR HENE
Figure 4 Infectivity analysis of PMTYV infectious cDNA clone on potato
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