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Abstract: Mosaic disease causes a serious epidemic of cucumber plants in Iraq. To
investigate causal agents of such symptoms, whole genome and metatrancriptomic sequencing
data were collected from pathogenic cucumber leaves. The result shows that Tomato leaf curl
Palampur virus DNA-A and B were existed with 2,756 and 2,719 bp sequences that deposited
under acc. numbers ON229618 and ON229620 respectively, and the isolate named Babylonl.
Further, Squash vein yellowing virus was found with 9,832 bp sequence that deposited under
acc. number ON229619, and the isolate called Iraq. Mixed infection reported here for the first
time in cucumber in Iraq, highlighting the impact of such infection that threat the cucumber

fields.
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Tomato leaf curl Palampur virus (TLCPV),
as a member of the family Geminiviridae
causes mosaic disease in Cucurbitaceae
plants in low tunnels, greenhouses, and open
fields. The disease causes a devastating
epidemic of melon, cucumber, and squash.
Throughout the Middle East, this virus has
spread rapidly, threatening cucurbites
production (Heydarnejad et al., 2013; Dhkal
et al., 2020; Adhab & Alkuwaiti., 2022).
Squash vein yellowing virus (SQVYV) was
first detected in Florida in 2007 (Hernandez
et al., 2021). The virus belongs to the
Potyviridae, genus Ipomovirus, known to
infect cucurbits (Jailani et al., 2021; Inoue-
Nagata et al., 2022). There is an interesting
correlation between circulatory persistence
and semi-persistent transmission of TLCPV
and SqVYV by whiteflies Bemisia tabaci
(Kumar & Kumar 2018; Kavalappara et al.,
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2021). The leaves of an infected cucumber
plant in Babylon Province were collected on
22" QOctober 2021 (Fig. 1A), and then cut
into squares of 0.5x0.5 cm. A single
Eppendorf tube containing five times as
much RNAlater (2 ml) was then sent for
sequencing to the company of DNAlink in
South Korea. A whole genome sequencing
was performed on the extracted DNA and

RNA (Platform: Novaseq6000;
Applications: WGS Nano550 and
WTS/mRNA, respectively). DNA reads
accounted for 89,893,674 clean reads,
whereas RNA reads accounted for
53,458,772. In order to create one
representative reference sequence, 5040

suspected viruses were downloaded from
NCBI-GenBank and were concatenated to
form one 76,145,671 nucleotide sequence. A
reference genome-wide clean read mapping
using Geneious software was performed on
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whole DNA and RNA
(http://www.geneious.com/). As a result,
1,055,827 and 1,347,785 reads were
assembled against TLCPV DNA-A and
TLCPV DNA-B to produce 2,756 and 2,719
bp consensus sequences, respectively, which
have been deposited wunder accession
numbers ON229618 and ON229620. The
isolate has been named Babylonl. As shown
in Fig. 1 C and D, TLCPV DNA-A encodes
six protein domains (AV1, AV2, AC1, AC2,
AC3, and AC4), and TLCPV DNA-B
encodes two proteins (BV1, BC1). Further,
196,675 reads were assembled against
SqVYV and 9,832 bp consensus was
produced and then deposited in GenBank
under accession number ON229619, and the
isolate named Iraq (Fig. 1B). SqVYV has
ten protein domains involved in one open
reading frame (Pla, P1b, P3, 6K1, C1, 6K2,
VPg, Pro, Replicase and CP). The analysis
of phylogeny shows that SQVYV was very
close to Israeli isolate (Fig. 2), while
TLCPV DNA-A and TLCPV DNA-B were
in high similarity with Iranian isolates (Figs.
3 and 4). For the first time in Iraq, the co-
infection of the two viruses has been
reported in cucumber, highlighting the
impact of double virus infections that spread
epidemically across the cucumber fields.
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s, Fig. (3): ClustalW was used to align full-
4 genome nucleotide sequences of TLCPV
P DNA-A and build the tree using Geneious
tree builder. The out group member was
show typical mosaic symptoms caused by Caulimovirus Cauliflower mosaic virus.

co-infection of SQqVYV and TLCPV (A).

Fig. (1): Symptomatic cucumber leaves

Complete sequence of SqVYYV shows ten
protein domains (B). Two DNA segments

of TLCPV, A (C), and B (D).
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Cucumber mosaic virus
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ClustalW using Geneious tree builder. The

Fig. (2): Geneious tree builder was used to out group member was Caulimovirus

build the tree of SVYV, and ClustalW was Cauliflower mosaic virus.
used to align the nucleotide sequences. The

out group member was Cucumovirus

Cucumber mosaic virus.
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