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WE  AFRARD RNAREMNSEEKX ST K L4AMNE 1 #5E 8RR FE Peanut mottle virus (PeMoV) ,
¥y RNA E &0 5 25 F 42 GenBank 27 85 PeMoV A B 20 5 2] 3%+t 5| 4 5.5 T PeMoV 2 % 0% 4 & H (PeMoV-
Gongzhuling) #9 X F 20 )72 , M 5 45 R 2 BH45 )5 35 1F T PeMoV-Gongzhuling A H 28, KA 9 709 M43 B8R (Gen-
Bank B F 5 . MT790744), A RAAES 123 15—% 94221558 1 ARG FXAREORD 8 1A ERG
(%F% 351. 28 kD), PeMoV-Gongzhuling 55 GenBank #F &% 84 4 PeMoV 4~ & 4 49 2 B 4069 4% 35 82 5 51 —
FHMA 95.88%~99. 53% , R I FF| — B M A 97.39%~99. 84 %, 5 H 5 & 4 GYBU-92 (MT603819) &
M B A R RT L — R A RF.
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Sequencing and analysis of the genome of Peanut mottle virus (PeMoV)
Gongzhuling isolate infecting soybean
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Abstract In this study, the Peanut mottle virus (PeMoV) from soybean leaves was detected by small RNA deep
sequencing. Primers were designed according to results of SRNA deep sequencing and the published genome
sequences of PeMoV on GenBank, and the segments of genome of PeMoV Gongzhuling isolate ( PeMoV-
Gongzhuling) was amplified by RT-PCR. The assembled genome of PeMoV-Gongzhuling was 9 709 nucleotides
(GenBank accession no. MT790744). A large open reading frame (ORF) was found located between the 123th
and the 9422th nucleotides, which encoded a polypeptide of 351.28 kD. By comparing it with other isolates of
PeMoV., the nucleotide identity was 95. 88% —99. 53% , and the amino acid identity was 97. 39% —99. 84% , and
it shared the highest identity with the South Korea isolate GYBU-92 (MT603819).
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Table 1 Specific primers used for amplification of complete genome of Peanut mottle virus

ETReS GIE7 B2 19751 (5'-3") H i 7 Bl i/ bp
No. Primer name Primer sequence Amplicon length
1 PeMoV-1s AAACTCTCAATCACACATATACAAAAACG 4 380
PeMoV-1a CACCTTGCCCTTGACTTTGTGC
2 PeMoV-2s GACTAGTGGGTTTGCACTTC 2 679
PeMoV-2a GTAGTTTCTGTCCGATTTCGTG
3 PeMoV-3s GAGTCATATGGCAAAGAAAGACATG 2 219
PeMoV-3a CTTGTGAGCCTGTATCAACATC
4 PeMoV-4s CACGGAAGTAGATGAAGACG 922
PeMoV-4a TGAAGCACACAGTCTCAAGG
5 PeMoV-R CTGAAGGAGACTGTTTGTCC 605
6 PeMoV-F CGTGAAATCCACATGCAGATG 452
2 HR5SH

2.1 HERRKEZERER
X2 TR G FH AT 95 3 I A I, B 1 Ak
YLoos KA RAR R/ IN s I el L BRE I Y SR 91
REE(E D,
2.2 KEMH sRNA REMRFE ST
PEHUR S 8 RNA, 28 sRNA U P 2 5115
18 822 100 /> reads, 2 i & A7 # 3k 19 I ot & (1)
reads, 3513 clean reads 17 549 725 4>, fifiik 18~
40 nt fF 35 GenBank Virus RefSeq #% R IE 14
HEAT HOXT W0 S e A i R R dE A S (R 2) . K

E 1 HEREmEKEERER
Fig. 1 Symptoms of infected soybean in the field
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L B AR AR BE B B (PeMoV) [ reads 05 EbXt BEEZE A0 & reads 01 11. 8%,
x2 HEFINSCRERSFIN-—HERBEESN
Table 2 Identity and coverage analysis between contigs and reported sequences of virus
L X B T Y .
329 T
IR OPHE B rdsgoiipas(CTRRRE
R B 7515 FE K reads %% B E IR B, reads reads ﬁtlﬁ % /';/
Virus description Accession no. Average Mapped B/ % I\Za ) d RNA/O
of virus coverage sRNA Mapped sRNA/total Etiptriel ‘IS{N A
mapped sRNA otal s
KREAEMNETE Soybean mosaic virus D00507. 2 4 716. 95 2137 103 86. 33 13. 06
BT Peanut mottle virus AF023848. 1 640. 75 292 137 11. 80 1.79
WA TGEE Telosma mosaic virus DQ851493. 1 37.6 17 280 0.70 0.11
W RAEM 5 5E  Cucumber mosaic virus D00356. 1 103. 31 15 701 0. 63 0. 10
BHBEEBE S5 5E Pepper chlorotic spot virus — KX247379. 1 6.13 2 459 0.10 0.02

2.3 PeMoV-Gongzhuling £ E 28 FF 51 7 47

HRAE /N RNA U 7 R 15 i DF 42 i Be Al GenBank
HEHRGE Y PeMoV 43 B AL 7 91, it 514
HEAT 0 By 8 AAs 5 IO R/ — S0 B B x i
PEPIHEATIN . ARYEI 4 R 5 3 AR A X
5197,k SMARTer RACE 5'/3"5 &9 1 H 1)
R B 2), IS

M 1 2

700 bp
500 bp

M: Trans DNA Marker IT'; 1: 5'-UTR; 2: 3'-UTR

B2 FE4BILH% S PeMoV-Gongzhuling 5 F1

XT3 B 45 SR #E 1T PR RS IE J5 S BR poly
(A) B4, 3815 ) PeMoV-Gongzhuling FJ & [K] 24
JFAH9 709 bp. #2523 GenBank HU15 1) 5 5% 5
S MT790744, 5 ALT.C.G 4 Fhgg L0 &
ARk 32.66%.25.18% ,18.17%.23.99%,
5'-AE g Ai X (5" -UTR) 411 122 A4k, 3" -3F 24
B IX (3"-UTR) A3 & 287 i 3. PeMoV-Gong-
zhuling fE55 123 /-3 9422 (Vi AL 1 4~ K IF
TR BEAE CORF) & Zi i 1 A~ 3 099 2 HE R 4
W ZEEE G F 351.28 kD), ZEZREN
H &3 10 A B 8 E BT, NN 3 31 C o
Yk S P1(36.82 kD), HC-Pro (51.29 kD),
P3(40. 31 kD). 6K1 (5.75 kD), CI(70.91 kD).
6K2 (6.08 kD), Nla-Vpg ( 21. 35 kD)., Nla-Pro
(27.75 kD), NIb(59. 58 kD) fil CP(31.60 kD),
i 5 H Al PeMoV 43 25 4) 1Y) 28 HE 1R ¥ 9] L X 1
T ZREAN 9 MUIEIL, /358 KIHQY/S,
HYVVG/G, PVVYQ/A. TVRYQ/S. TVQYQ/S.

IAEHMRX Y=Y PVKYQ/G. VVATE/G. SVEYQ/S. EVRYQ/S
Fig. 2 PCR products of PeMoV-Gongzhuling 5-UIR and 3'-UIR (H 3,
322 457 349 52 634 53 190 246 518 278  (aa)
5.UTR—| Pl | HC-Pro P3| cI | Nla- | Nla- NIb CP [—3-UTR
° ©(Vpg | Pro
123 9422 bp
Y/S G/G _ Q/A Q/s Q/SQ/GE/G Q/s Q/Ss

A~D: PeMoVij4B 7l E: 5'-UTR; F: 3-UTR

A-D: The four segments cloning strategy designed for PeMoV; E: 5'-UTR; F: 3’-UTR

3 HEMBRBATIRS EY PeMoV-Gongzhuling f B [ 4 454 F H 52 FE 3R Mg
Fig. 3 Organization of the genome of PeMoV-Gongzhuling and its cloning strategy
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2.4 PeMoV-Gongzhuling 5§ PeMoV Eftt 3 E#H 5B 28w T 25 WA 5] — Bk i 2 (.

[E)i5 M L B AR SRR (R 3D,
#) FH DNAMAN #4 % PeMoV-Gongzhuling VIS4 Y 555 Potato virus Y(PVY) o4

ERAITFHE GenBank H1E AR HAD PeMoV AW E RS L BN A 7 2P R AL 3 M EHE, H
Gy ES IR A AT IF S —BUE B, R I PeMoV- BB L 43 B PeMoV-pintoi (KU708532) H il
Gongzhuling 5 EMITE B BRKF- L —3PEN B8 1R, L ED B PeMoV-M(AF023848) | 8574
95.88%0~99.53%, fE A KM /K V- L1 —B N B0 EY) PeMoV-INIFAP SJ8-5(MG640414) | EL7g
97.39% ~99.84% , Hoh 5 & E 4> 554 GYBU-92  43E# PeMoV (KY350138) 8 1 %, H A4 B iy 5
(MT603819) (1) [Fl IR M AE X PRI K B3 A& . B 1 #&. PeMoV-Gongzhuling 5 PeMoV-GYBU-92
FERAFEHF X B |, HC-Pro Nla-Pro,CP £ H 7 (MT603819) B3k R Al (99. 53%0) (B .,

£ 3 HEHMBRIZAETILS B Y PeMoV-Gongzhuling 5 GenBank F H At PeMoV 53 B3I £ EFEZHE/ S EBF 7 —BIE ST
Table 3 Consistency analysis of nucleotide/amino acid sequences of the whole genomes between
PeMoV-Gongzhuling and other PeMoV isolates from GenBank
AR/ IR T 51— Bt/ %

Nucleotide/ Amino acid sequence identity

IS BxRS WK FE

=i 7
Isolate Accession no. Country Host RN/ AW

Genome/ 5'-UTR P1 HC-Pro P3 6K1

Amino acid

PeMoV-GYBU-92 MT603819 (| K& 99.53/99.84 97.54  99.48/99.69 99.71/100.00 99.43/99.43 99.36/100. 00
PeMoV-Liaoning MH270528 H [ A 99.52/99.68 97.54  99.59/99.69  99.12/99.56 99.52/99.14 99.36/100. 00
PeMoV-GAWO-p MT603816 i [ K 99.33/99.74 96.72 99.38/99.69  99.20/99.56 99.14/98.85 100.00/100. 00

PeMoV-Daegu MT603852 i [ K& 99.25/99.58 95.08 99.07/99.07 99.27/99.56 99.14/98.85 99.36/100. 00
PeMoV-GYBU-p MT603818 i [ KT 99.27/99.65 97.39  99.17/99.69  99.05/99.34 98.95/98.85 98.72/100. 00
PeMoV-Habin KF977830 5 [ KT 99.15/99.42 96.72 99.17/99.38  99.20/99.56 98.66/98.57 100.00/100. 00
PeMoV-JEBU-p MT603817 i [ K& 99.15/99.61 94.87 99.17/99.38 99.20/99.56 98.76/99.14 98.72/100. 00
PeMoV-GC LC260649 WEE AR 99.06/99.32 95.90  99.28/99.69 99.12/99.34 98.57/98.57  98.72/98. 08
PeMoV-CHBU-p MT603815 i [ K& 99.34/99.68 —  99.17/100.00 99.20/100.00 99.04/98.57 99.36/100. 00
PeMoV-Para MK396065 EF B4 99.06/99.26 94.78  98.86/99.07 99.12/99.56 98.85/97.99  98.72/98.08
PeMoVpartial genome — KY350138 EP B4 97.69/99.03 91.01  96.69/96.89 97.52/99.34 97.71/98.57 96.79/100. 00
PeMoV-INIFAP SJ8-5 MG640414  #BP§E  —  97.16/98.55 93.44 96.89/96.58 97.59/99.12 97.13/98.57 96.79/100. 00
PeMoV-M AF023848 %[ —  97.13/98.23 94.26 97.00/95.96 97.74/98.91 97.52/96.85 98.08/100. 00
PeMoV-pintoi KU708532  FHM&LLW. {64 95.88/97.39  — 90.80/90. 37 96.13/96.94 97.33/96.85  96.79/98. 08
PeMoV-KALR02-23 1.C433738 §Jeilr  fEfE 98.18/— 77.78  96.36/— 97.13/— 96. 27/ — 98. 08/ —
ey AR/ AT 5 — 8/ %
Tolute Nucleotide/ Amino acid sequence identity

CI 6K2 Nla-Vpg Nla-Pro NIb CP 3'-UTR

PeMoV-GYBU-92 99.42/99.84  99.37/98.11  99.65/100.00  99.73/100.00  99.42/100.00  99. 76/100. 00 100. 00
PeMoV-Liaoning 99.53/99.84  99.37/98.11  99.82/100.00 99.73/100.00  99.49/99.61  99.88/100. 00 100. 00
PeMoV-GAWO-p 99.37/99. 84 100.00/100.00  99.30/100.00  99.73/100.00  99.36/100.00  99. 40/100. 00 99. 30
PeMoV-Daegu 99.32/99.84  99.37/98.11  99.65/100.00  99.59/99.59  99.23/100.00  99.16/99. 64 100. 00
PeMoV-GYBU-p 99.42/99.84  98.74/98. 11 99.65/99.47  99.73/100.00  99.42/100.00  99. 04/100. 00 100. 00
PeMoV-Habin 99.32/99. 84 100. 00/100. 00 99.12/98.95  99.46/99.59  98.97/99.23  99.16/99. 64 99. 66
PeMoV-JEBU-p 99.32/99.84  99.37/98.11 99.47/99.47  99.73/100.00  98.97/99.61  99.16/100. 00 100. 00
PeMoV-GC 99.21/99.37  99.37/98.11  99.47/100.00  99.46/100.00  98.78/99.03  99. 28/100. 00 99. 31
PeMoV-CHBU-p 99.37/99.68  98.74/98. 11 99.65/99.47  99.59/99.59  99.42/100.00  99.52/100. 00 99. 65
PeMoV-Para 99.16/99.53  99.37/98.11 99.12/98.95  99.32/99.59  99.16/100.00  99.16/98. 92 99. 63

PeMoV partial genome ~ 97. 74/99. 37 98.11/98. 11 96. 84/99. 47 98.24/99. 19 98.20/99. 42 98.80/99. 64 98.71
PeMoV-INIFAP SJ8-5  98.00/99. 53 98.11/96. 23 96. 67/97. 89 97.29/98. 37 96.07/98. 26 97.96/98. 92 96. 19

PeMoV-M 97.63/99. 21 98.11/98.11 96. 84/98. 42 97.15/98.78 96.07/98. 26 97.24/98. 20 96. 21

PeMoV-pintoi 96. 84/99. 53 94.97/96. 23 97.37/98. 42 97.02/98.78 96.14/98. 46 96. 76/98. 20 96. 19

PeMoV-KALRO2-23 96. 16/ — 87.29/— 94, 96/— 98. 78/ — 99.49/93.24  96.50/100. 00 91. 35
1) “—"FIR GenBank [ ARESEZITFH] .

‘

“—”means the sequence is not registered on GenBank.
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LC433738.1 PeMoV-KALRO2-23
KF977830.1 PeMoV-Habin
MT603816.1 PeMoV-GAWO-p
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’MT790744 PeMoV-Gongzhuling
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AF023848.1 PeMoV-M
KU708532.1 PeMoV-pintoi
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Fig. 4 Phylogenetic tree of PeMoV-Gongzhuling with other reported isolates based on complete genome
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