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Abstract

In recent years, symptoms of vein yellowing and leaf roll in pepper crops associated with the presence of poleroviruses (genus.
Poleravirus, family Luteoviridae) have been emerging in many countries worldwide. Spain was the first country in Europe
where the yellowing disease of pepper was observed. In this work, a polerovirus isolate from Spain that infects pepper and
has been shown to be transmitted by the aphid Aphis gossyppii (Spain-Almeria 2-2013) was sequenced and compared with
isolates from Japan, Israel, China and Australia. The genome (6125 nt in length, GenBank accession number KY523072) of
the isolate from Spain has the typical organization of poleroviruses and contains seven open reading frames (ORFO to ORF5
and ORF3a), putatively encoding proteins PO to P5 and P3a. A comparison of the sequence from Spain with the four complete
sequences available for poleroviruses infecting pepper showed a closer relationship to the isolate from Israel and supports
the existence of a complex of at least five polerovirus species. Given that the symptoms caused by all pepper poleroviruses.
described to date are similar. if not identical, we propose to name them “pepper vein vellows virus 17 to “pepper vein yel-
lows virus 57 (PeVYV-1 to PeVYWV-5), with PeVY V-5 corresponding to the polerovirus from Spain described in this work.
Our results and those published over the last few years have shown that the emergent poleroviruses threatening pepper crops
around the world are highly complex due to recombination events.

A complex of emergent poleroviruses affecting pepper 1177

Table1 Proposed nomenclature for the poleroviruses infecting pepper

Species Virus name Exemplar isolate GenBank Virus abbreviation References
accession
number
Pepper vein yellows virus 1 pepper vein yellows virus 1 Japan-Okinawa-2009 AB594828 PeVYV-1-[JP-Oki-09] [13]
Pepper vein yellows virus 2 pepper vein yellows virus 2 Israel-2002 HM439608 PeVYV-2-[IL-02] [14]
(pepper leaf curl virus)
Pepper vein yellows virus 3 pepper vein yellows virus 3 China-Hunan-2013 KP326573 PeVYV-3-[CN-HN-13] [15]

Pepper vein yellows virus 4 pepper vein yellows virus 4 Australia-12ZKNX1-2015 KU999109 PeVYV-4-[AU-12KNX1-15] [16]
Pepper vein yellows virus 5 pepper vein yellow virus 5 Spain-Almeria 2-2013 KY523072 PeVYV-5-[ES-Alm2-13] This work
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Characterization of Pepper yellow leaf curl virus, a tentative
new Polerovirus species causing a vellowing disease

Capsicum annuum cv. Maor

of pepper Chenopodium amaranticolor
Cucurbita pepo cv. Mayan
Aviv Dombrovsky - Eval Glanz - Mali Pearlsman - Datura Stramonlum

Oided Lachman - Yeherkel Antignus

Nicotiana clevelandii

Petunia hybrida
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Absiract Pepper (Capsicum annuiim) s an important
crop worldwide. In lsracl, approcimately 2 500 ha are
grown all year round for the local and export markets.
Herein, we report the wentification of a wiral
pathogen causing a new devastating disease in pepper
crops. The discase syndrome includes shortening of
stem intermodes, interveinal yellowing, and upward
rolling of the leat blade, accompanied by frut
discoloration and size reduction. Vimus purification
from infected plants yielded isometric particles,
25 nm in deameter. The causal agent of the discase
was tentatively named Pepper vellow leaf curl viris
(PYLCV). The virus cross-reacted m DAS ELISA
with antisera against Cucurbit aphid-bove vellows
virees and Poigfe feafrel]l vires, members of the
Polerowvirus genus. The partial nucleotide sequence
obtained from the cloned wviral coat protemn and
movement protein genes indicated 92% identity at
the ammo acid level with Tobaceo wein distortion
virs (TVDV), another member of the Palerovirns
genus. However, the host range of PYLCV 1s
significantly different from the host range described
for TVDY. Based on our findings, the taxonomic
status of PYLCV is discussed. Infected Noninfected
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Naama - pepper L= outside £ Yetav
2 —outside W
N 3 — outside N-E 1-inside W
4 —inside N 2 - inside center
5—inside S 3—inside E
4 —outside S
5 - outside E(center)
5 E 6-outsideN-E
2 E 7 —outside N-W
8 —outside W-N
1 10 9 — outside W-S
10 — outside E-S
S
N Yafit Tomer
8 7
1 -inside N (S plot) L
. 2 - inside center (S plot) 1- !ns!de E
E 3 —inside E (S plot) 2 - inside center
4 —outside S 3 —inside W
5 - outside S-E-E 4 — outside W
6 6— outs?de W center 5 - outside N
7 — outside N-E 6 E 6 — outside E
8 —outside N-W ou S! €
9 —inside (N plot) 7 —outside S center
5 10 — outside S-S center 8 —outside W-N
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Pepper Whitefly-borne vein yellows virus (PeWBVYV) :wTn o'l

African eggplant yellows virus (AeYV) : "'y MIn
Pepper vein yellows virus-2 (PeVYV-2) : 1un nIn

LT T T T T T L R L T T L R e LT O T T L T T T LU TR T T T Il 95%Breakpoint confidence nterval

1.00000} 99%Breakpoint confidence interval
| Tract of sequence with arecombinant origin
( NC_034207.1_AEYV-eMA4 -~ HM439608.2_PeVYV-2
b 0.75000 - . ] — NC_034207.1_AEYV-eMA4 - PeWBYVY
‘g ’ Wl | \ 1R } — HM439608.2_PeVYV-2 - PeWBVYV
%) | i/ ‘ (Major Parent - Minor Parent)
= L\r ‘ (Recombinant ~Major Parent)
g 0.50000 |- \ — (Recombinant-Minor Parent)
g ,
0.00000 - LR_IL‘V‘M JIJ]

1 1636 3272 4908 6543
Position in alignment
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x 3633 5765

b} | $00 1629 3431 —

. (ORI  (CEE -— SUTR Journal of
v R ORF3a[ll 5925 Virology
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PeVYV-2 . Multiplex
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Healthy plant

Ghosh et al. 2019
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Pepper (fruits) from field —-2.02 22 Carmit collectio
1 control PeW 500
2 control PYL 250
3 414-2 + —
4 414-3 + —
R R T Ny,72a
6 414-23 + - I I
7 414-42 + -
8 414-43 — —
9 414-44 + —
10 414-54 + —
11 414-103 + -
12 414-104 - —
13 414-105 + - | Jordan Valley 2.01.23 %
14 414-108 + - new | od
1 1 + - orange
15 414-111 + - 2 2 * orange
3 3 + orange
16 414-113 + - 4 4 * orange
5 a + orange
17 414-114 + - ] 6 + 50/50.
18 414-115 + - z 1 red
8 8 + orange
n — _— 9 9 w green
19 410-1A 10 m|:|ﬁ 1 .
2'] 410-1B - - 11 control Pew 500
12 control PYL 250
21 410-1C - - 13l
Pepper fruits from field MOP Jordan Valley --27.03.22 collection
*-IT0 "o
15.0 ul each
new old Jordan Valley 10.01.23 T
1 control Pew 500
2 control PYL 250 new old
3 fruit 1 * 1 control PeW 500
4 it 11 * 2 contral PYL 250
5 leaves 1 + 3 1 + — orange
6 fruit (oran) 2 + 4 2 N B green
7 fruit (green) 22 + 5 3 + _ orange
8 leaves 2 +
6 4 + — green
9 fruit (oran) 3 +
10 leaves 3 + 7 5 * — orange
11 fruit (oran) 4 + 8 & + _ green
12 fruit (green) 44 + 9 ntc - -
13 leaves 4 +
14 fruit 5+ -




I Jordan Valley 10.01.23 TU'7A
new (500)  old (250)
1 control PeW + -
2 control PYL - +
3 1 + -
S T'n Ny
5 3 + - I I
6 4 + —
7 5 + -
8 5} + -
9 T + —
10 8 + _
11 9 + -
12 10 + -
13 ntc - -
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15.0 pleach

#1-5
#6-9

21.12.22
01.01.23

PeW (new) PeVYV (old)

2N 'V NDPON N1

AI0'NN

1 control Pew 500
2 control PYL 250
3 1 + -
4 2 + -
5 3 + -
6 4 + -
7 ) + -
8 6 - -
9 T + -
10 8 - -
11 9 + -
12 ntc | _l
119INX
new (500}  old (250)
1 1 + —
2 2 + —
3 3 + -
4 4 + -
5 control Pew + -
6 control PYL — +

7 ntc

Pepper Palermo variety -- 30.03.22 -- Ahituv-- Shimon Hai

1 control Pew 500
2 control PYL

3 fruit1

4 leaves 1

5 fruit 2

6 leaves 2

7 fruit3

8 leaves 3

9 fruit4
10 lsaves 4

old
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