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Molecular characterization of Ageratum yellow vein China virus infecting
Sonchus arvensis in Yunnan, China and associated satellites

Zhao Liling, Zhong Jing, Zhang Xiaoyun, Li Tingting, Ding Ming

(Institute of Biotechnology and Germplasm Resources, Yunnan Academy of Agricultural Sciences;

Key Laboratory of Agricultural Biotechnology of Yunnan Province , Kunming 650223, China)

Abstract Weeds are crucial intermediate hosts of begomoviruses and frequently harbor multiple begomoviruses
and associated satellites. Sonchus arvensis, a common weed in Honghe, Yunnan Province, showed symptoms typi-
cal of begomovirus infection in 2014. Begomoviruses associated with S. arvensis was studied using cloning, sequen-
cing and bioinformatic analysis. Two full-length begomoviruses, two betasatellites and one alphasatellite were iso-
lated from one sample. Sequence analysis showed that these begomovirus sequences shared the highest identity
(99% or 96%) with Ageratum yellow vein China virus (AYVCNV), confirming both of them as an isolate of
AYVCNV. These two betasatellite sequences shared 97% identity with Malvastrum yellow vein betasatellite
(MaYVB), confirming all of them as isolates of MaYVB. The alphasatellite sequence shared 86.3% identity with
Tomato yellow leaf curl China alphasatellite (TYLCCNA) , confirming it as an isolate of TYLCCNA. This is the
first report of begomovirus disease complex associated with S. arvensis in China.
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88 5 AYVCNV-YN4356 il [ 76— /N4> 32, Fl
HoAx AYVONV LR F — 403 (B D, %
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—ERIEE . RDP 44 #r 8w, 4339 AYVC-
NV-YN4368 — 84 F1 AYVCNV-YN4368 — 88 1 3f:

TR E AR,

{ @ AYVCNV-YN4368-84-KX759646
AYVCNV-Y4326-KU601622

100

AYVCNV-Y4265-KU975392
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— TYLCYnV-YN2013-KC686710

100 L— TYLCYNnV-YN4296-KU933255
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100 |: MaYVV-Y206-AJ744881

R SESE TR s MaY VBaV: fR 1L R 38 S BIMI 5 MaY VV: SE38 5Bk 1

AYVCNYV: Ageratum yellow vein China virus; AYVV: Ageratum yellow vein virus; TOLLCYnV: Tobacco leaf curl Yunnan virus; PepLCYnV:
Pepper leaf curl Yunnan virus; TbCSV: Tobacco curly shoot virus; TYLCTHV: Tomato yellow leaf curl Thailand virus; TYLCCNV: Tomato
yellow leaf curl China virus; MaYVHoV: Malvastrum yellow vein Honghe virus; MaYVYnV: Malvastrum yellow vein Yunnan virus;

MaYVBaV: Malvastrum yellow vein Baoshan virus; MaYVV: Malvastrum yellow vein virus

1 AYVCNV-YN4368 - 84 1 AYVCNV-YN4368 - 88 S5 EMHEMEE L M FEEERSE T DNA-A ARG

Fig. 1 Phylogenetic dendrogram based upon DNA-A nucleotide sequence alignment of AYVCNV-YN4368 — 84 and

AYVCNV-YN4368 - 88 with other selected begomoviruses from GenBank
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F31) YN4368 — 283(KX759648) Fll YN4368 — 328
SRARA 1 359 nt, FRAIETEYE R 99. 9% ALH 2 4
BATIR I 22 52, R e B YN4368 — 288 #F47 JE K
BRI, YN4368 — 288 HAME F4ifis— > C1 %
B (196~585 nt) . 7£ 1 275~1 359 nt fl 1~14 nt [X
WA 1AM B ZE I LE N TR ARSF X (sat-
ellite conserved region,SCR) , £ 766 ~970 nt [X I3
WAH—DE S A KA SE 60.49%), ¥
YN4368 - 288 ¥ 411 5 GenBank H i HiAth B ¥ 51 3t
FrHXT R iZF 55 MaYVB-Y249(AJ971703) 41
IR o 972, 5 MaY' VB HoAth 43 25 9 41 0L 14
9 95%~96% ., 5 HAh g TR A I <83 %,

100

e ICTV B T2 7 Jhr e, &7 FI A% 1 IR [A] I v
INF T8V MIAA BT Y B AL, K F I 52 7% 47 15
YE TR —Fh g LA™, Ik YN4368 - 2838 TL A /&
F MaYVB [ —A~ 0 54, BPFE 25 & Ik p A 75
#] YN4368 — 28 (MaYVB-YN4368 - 28) ., ¥ MaY-
VB-YN4368 — 28 5734 75 == pg 11 HoAth B T3 AL AL 2
WAL B, 245 5 R MaYVB-YN4368 - 28 5 MaY-
VB-Y47 il MaYVB-Y249 BF—A4~ /Ny, X5 H:
fis MaY'VB L [F R T —A~43 3 (Bl 2) . i3k
ZERLEHE, MaYVB-YN4368 - 28 5 MaYVB-Y47 #
MaYVB-Y249 JE4 X R 5L, RDP #4534 45 1
R . MaYVB-YN4368 — 28 T 51t JCHH i iy &
EE e

— L

MaYVB-Y189-AJ971459
MaYVB-YN535-GU058334

82

49

MaYVB-Y299-AJ971702

MaYVB-Y217-AJ971700
MaYVB-Y206-AJ744882

100

MaYVB-Y249-AJ971703
MaYVB-Y47-AJ421482

— L

93

100

@ MaYVB-YN4386-28-KX759648
MaYVYnB-YN377-GU058309
MaYVYnB-SC327-7-KC427276

— L

MaYVYnB-Y278-AJ971701
MaYVYnB-Y308-AM236778

55

TYLCCNB-Y248-AM260718
TYLCCNB-Y319-AM260726

— L

TYLCCNB-Y3560-KU198365
TYLCCNB-Y4536-KT995473

100 100

TbLCYnB-Y136-16-AJ536621
TYLCTHB-Y72-AJ566746

TYLCTHB-YNS500-GU058324
TbCSB-Y2-AJ421485
TbCSB-Y115-AJ457822

—

100

TbCSB-Y35-AJ421484
TbCSB-Y317-AM260736

MaY VB: SE3£ 8 ki #E S T2 ; MaY VYnB: Z B ¢3¢ Bk 75 T2 ; TYLCCNB: v [= 2550 28 46 i /-9 754 1L 2 TbLCYnB: = i M5 il

M- AR TYLCTHB: 28 E 2l 846 dh -3 %A L2 TbCSB

RN A

MaYVB: Malvastrum yellow vein betasatellite; MaYVYnB: Malvastrum yellow vein Yunnan betasatellite; TYLCCNB: Tomato yellow leaf
curl China betasatellite; TOBLCYnB: Tobacco leaf curl Yunnan betasatellite; TYLCTHB: Tomato yellow leaf curl Thailand betasatellite;

TbCSB: Tobacco curly shoot betasatellite

2
Fig. 2 Phylogenetic dendrogram based

ET MaYVB-YN4368 - 28 5@ BRI Hftt f LE S FHIEMN RFHAK

upon alignment of MaYVB-YN4368 — 28 with

other betasatellites identified in Yunnan Province
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31 YN4368 — 690 (KX759649) 4K K 1 359

nt, R EEEE Fgmfis— 4 Rep H:H (79~1 026 nt), H

A& TAGTATTAC J@ 51 (1) 2536 45 1. &
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1025~1 214 nt RIHNA—E & A XA &
HoM 48.95%) . ¥ YN4368 - 694 5 GenBank H1
HAM o PN AT X &L, % )5 515 TYLCCNA-
Y244 FHRUE B Sl 86. 3%, HHA o« TLE F 5 AH
PIrE<<85% . MR ICTV o TR 2hrifE, 25
BATER RN T 830 WA 28 1 « LA, KF
M#E % BYE TR —F o« TR, HIE YN4368
- 69 ¢ LAJEF TYLCCNA(TYLCCNA-YN4368 -
69) ., ¥ TYLCCNA-YN4368 - 69 5 GenBank H1HAth
o TR MR, 25 5 B8 TYLCCNA-YN4368 —

95

53

100

69 2 [ BL— 3. 5 H A TYLOCNA 6] 2R F —4~43
YR 3), S5 R FEW, TYLCCNA-YN4368 — 69 5
TYLCCNA AHA 73 125 9 3 25 5 AN 330 {H A
TE—E MRS, RDP 43 Hr 4 R R, TYLCCNA-
YN4368 - 69 2 TYLCCNA-Y261 Fl ThCSA-
Y216 T 401 K, TYLCCNA-Y261 2 F= 3L BE A<,
1M ThCSA-Y216 W& R Z i &1 4% (RDP, P= 3. 539
X10**;SiScan,1. 107X 10 *%), 4 FL LK ELE
TYLCCNA-YN4368 - 69 [1) 306~958 nt [X Bt (Rep)
ZXBOE A ThCSA-Y216,

100 TYLCCNA-Y8-AJ579353

TYLCCNA-Y71-AJ888447
TYLCCNA-Y261-AJ888448

8 { TYLCCNA-Y244-AJ888449
100 TYLCCNA-Y248-AJ888450

TYLCCNA-Y36-AJ579354

97

62

TYLCCNA-Y39-AJ579356
@ TYLCCNA-YN4368-69-KX759649

100

100

100

TbCSA-WSFA1-HQ407396

TbCSA-Y294-FN678902

TbCSA-Y216-FN678901

{ TbCSA-Y277-FN678899
100 MalYMA-Hn36-AM236763
MalYMA-Hn44-AM236766

GDarSLA-951-RCA-all-F-FN658729

_|: GDarSLA-Octa-alpha-4-EU384637
n GDarSLA-Punc-alpha-11-EU384649

TYLCCNA: Fr B & #b a2 ; ToCSA: R e TR ; MalYMA: $¢3¢#51EM-a L& ; GDarSLA: ik/R X KA TG iEa L2
TYLCCNA: Tomato yellow leaf curl China alphasatellite; TbCSA: Tobacco curly shoot alphasatellite; MalYMA: Malvastrum yellow
mosaic alphasatellite; GDarSLA: Gossypium darwinii symptomless alphasatellite

B3 ET TYLCCNA-YN4368 - 69 SZEHRENE M « TES FHENRFH AN

Fig. 3 Phylogenetic dendrogram based upon alignment of TYLCCNA-YN4368 — 69 with

other alphasatellites identified in Yunnan Province
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