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Vasconcellea cauliflora: A New Host of Chilli Leaf Curl Virus
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FIGURE 1 | Infected Vasconcellea cauliflora plant showing crinkling,
mottling and downward curling of leaves (left), healthy plant (right).

Vasconcellea cauliflora is a member of the family Caricaceae and
is known as highland or mountain papaya due to its resemblance
to papaya and its adaptation to grow in elevated or mountainous
regions with cooler climates (Scheldeman et al. 2007). In spite
of its name and appearance, it is not closely related to papaya
as evidenced by significant genetic differences between the two
species (Kyndt et al. 2005).

Vasconcellea cauliflora plants showing symptoms of crinkling,
mottling and downward curling of leaves, indicative of a pos-
sible begomovirus infection, were observed in November 2023
in the experimental research field of IARI Regional Station,
Pune, Maharashtra, India (Figure 1). The overall average disease
incidence was 12% across the 1-acre field. The plants were growing
in the vicinity of tomato and chilli plantations. Five diseased and

five asymptomatic leaf samples were collected to identify and
characterise the associated virus.

Total DNA was extracted from the leaf samples (100 mg) using
a DNeasy Plant Mini Kit (Qiagen, Germany). PCR was done
using the extracted DNA and universal degenerate primers for
begomovirus detection (Deng 540/541) that amplify part of the
coat protein gene (Deng et al. 1994). Amplicons of the expected
size, c. 500 bp, were detected in all five diseased samples.
No amplification was recorded in asymptomatic samples. All
amplicons were found to be identical on sequencing and one
of the sequences (VCP1) was deposited in GenBank (Accession
No. PP748834). No amplification was obtained when the sam-
ples were tested for the presence of DNA-B using the specific
degenerate primer pair PBL1v2040/PCRcl (Rojas et al. 1993)
indicating that the virus is monopartite. Amplification was also
not obtained for alpha and beta satellites using specific primers
DNA101/DNA102 and 01/802, respectively (Bull et al. 2003).
BLASTn analysis revealed more than 98% identity with chilli
leaf curl virus (ChiLCV) sequences reported in chilli from the
neighbouring states of Karnataka (MW?760302; MW760329) and
Gujarat (JN663846), and tomato (MH577034) from Rajasthan
(Table 1). In a phylogenetic analysis, the sequence clustered with
other ChiLCV sequences (Figure 2).

Recently, cucumber mosaic virus has been reported to infect V.
cauliflora (Verma et al. 2023). To the best of our knowledge, this is
the first report of ChiLCV causing leaf curl disease in V. cauliflora.
The finding is of considerable epidemiological importance as it
provides evidence for an expansion in the known host range of
this economically important virus. It has critical relevance for the
global papaya industry, especially given the use of V. cauliflora
as a parent in the development of disease-resistant varieties.
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MW760329 Chilli leaf curl virus (C. annuum)(Karnataka, India)

’ PP748834 Chilli leaf curl virus (V. cauliflora)(Pune, Maharashtra, India)
MHS577034 Chilli leaf curl virus (S. /ycopersicum)(Rajasthan, India)
MW760302 Chilli leaf curl virus (C. annuum)(Karnataka, India)

JIN663846 Chilli leaf curl virus (C. annuum)(Gujarat, India)

MHS577035 Chilli leaf curl virus (S. /ycopersicum)(Pune, Maharashtra, India)
MK161454 Chilli leaf curl virus (C. annuum)(Karnataka, India)

MKZ882926 Chilli leaf curl virus (C. annuum)(Maharashtra, India)
HM140364 Chilli leaf curl virus (C. papaya)(New Delhi, India)

KJ700653 Chilli leaf curl virus (P. hybrida)(Rajasthan, India)

KJ649706 Chilli leaf curl India virus (S. lycopersicum)(Haryana, India)
MF574143 Chilli leaf curl India virus (C. papaya)(Uttar Pradesh, India)
KP195266 Chilli leaf curl Multan virus (C. annuum)(Tamil Nadu, India)
EF190217 Pepper leaf curl virus (C. annuum)(Uttar Pradesh, India)
MN417112 Chilli leaf curl virus (C. annuum)(Andhra Pradesh, India)
GU136803 Chilli leaf curl virus isolate (C. papaya)(Punjab, India)
MN119492 Chilli leaf curl virus (C. maxima)(Oman)

—— MT316403 Chilli leaf curl virus (C. annuum)(Bangladesh)

20 g NC 038441 Chilli leaf curl Kanpur virus (C. annuum)(Uttar Pradesh, India)

30 HM991146 Tomato leaf curl Joydebpur virus (C. annuum)(Uttar Pradesh, India)
1 52-NC 055136 Chilli leaf curl Gonda virus (C. annuum)(Uttar Pradesh, India)
MNS537564 Duranta leaf curl virus (F. virens)(Pakistan)
100~ KF551578 Tomato leaf curl Karnataka virus (S. lycopersicum)(Haryana, India)
KY979591 Tomato leaf curl New Delhi virus (C. infundibuliformis)(Tamil Nadu, India)
KC465466 Chilli leaf curl Bijnour virus (C. annuum)(Uttar Pradesh, India)
KX831889 Cotton leaf curl virus (Gossypium sp)(Haryana, India)
MZ217773 Papaya leaf curl virus (J. gossypiifolia)(Andhra Pradesh, India)
NC 038442 Chilli Leaf curl Vellanad virus (C. annuum)(Kerala, India)
NC 028046 Chilli leaf curl Ahmedabad virus (C. annuum) (Gujarat, India)
100~ GU474418 Tomato leaf curl Bangalore virus (S. lycopersicum)(Karnataka, India)
KP178732 Tomato leaf curl Pune virus (S. lycopersicum)(Maharashtra, India)
NC 055131 Chilli leaf curl Sri Lanka virus (C. annuum)(Sri Lanka)
HMO007119 Chilli Leaf curl Salem virus (C. annuum)(Tamil Nadu, India)
100~ NC 055130 Chilli leaf curl Bhavanisagar virus (C. annuum)(Tamil Nadu, India)
66~ KT948070 Chilli leaf curl India virus (D. repens)(Pakistan)
{ OM517171 Chilli leaf curl India virus (S. jamaicensis)(Pune, Maharashtra, India)
70 KR779820 Chilli leaf curl virus (M. arvensis)(Uttar Pradesh, India)
90 FM877858 Chilli leaf curl India virus (Capsicum sp.)(Himachal Pradesh, India)
67| — KF312364 Chilli leaf curl virus (M. spicata)(Uttar Pradesh, India)
67— KX951415 Chilli leaf curl virus (M. jalapa)(Uttar Pradesh, India)
MK777991 Cucumber vein yellowing virus (C. pepo)(Tunisia)
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FIGURE 2 | Phylogenetic tree showing the relationship between the sequence in the present study (PP748834, marked with a diamond symbol)
with other begomovirus sequences. The tree was constructed using the neighbour-joining method and bootstrap values obtained for 1000 replicates.
Cucumber vein yellowing virus was used as an outgroup to root the tree.
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TABLE 1

Percentage

GenBank accession

number

identity

Origin

Host species

Begomovirus

96.57

Tamil Nadu, India

Chilli leaf curl Multan virus Capsicum annuum

KP195266

80.24
74.16

Pakistan

Duranta leaf curl virus Ficus virens

MN537564
GU474418
HM991146
KF551578

Karnataka, India
Uttar Pradesh, India

Solanum lycopersicum

Tomato leaf curl Bangalore virus

90.36

Capsicum annuum

Tomato leaf curl Joydebpur virus

74.23

Haryana, India
Tamil Nadu, India

Solanum lycopersicum

Tomato leaf curl Karnataka virus

77.54
73.62
93.60
82.34
85.47

Tomato leaf curl New Delhi virus Crossandra infundibuliformis

KY979591
KP178732

Mabharashtra, India
Uttar Pradesh, India

Solanum lycopersicum

Tomato leaf curl Pune virus

Pepper leaf curl virus Capsicum annuum

EF190217

Papaya leaf curl virus Jatropha gossypiifolia Andhra Pradesh, India

MZ217773
KX831889

Haryana, India

Gossypium sp.

Cotton leaf curl virus

Moreover, the infected plants could serve as natural reservoirs
of the virus aiding its transmission to other important vegetable
crops cultivated in the vicinity.
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