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ABSTRACT

Citrus leprosis (CL) is a serious threat to the citrus industry, especially for sweet oranges. For a long time, Citrus spp. were
considered the only susceptible hosts. However, other plant species were also found either experimentally or naturally to be susceptible
to Citrus leprosis virus C (CiLV-C). To assess the experimental host range of CiLV-C, a large number of plant species were inoculated
with Brevipalpus phoenicis, viruliferous to CiLV-C, under experimental conditions. Out of the 140 tested species (43 families), 59 species
(24 families) developed localized chlorotic and/or necrotic lesions upon inoculation of leaves with viruliferous mites, and 40 species (18
families) of them yielded positive results for CiLV-C detection in at least one of the following assays: ELISA, RT-PCR, transmission
electron microscopy and immunfluorescence. For those that developed lesions and yielded negative results in CiLV-C detection assays, the
results may be attributed to the small number of lesions and their necrotic state with very little viral material. The fact that a considerable
number of plant species are susceptible to the virus after mite inoculation brings up implications for the epidemiology, quarantine and

evolution of the citrus leprosis pathosystem.
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INTRODUCTION

Citrus leprosis (CL), caused by the Citrus leprosis
virus C (CiLV-C), is considered to be one of the most
destructive plant diseases, especially for sweet orange
[Citrus sinensis (L.) Osbeck]. To date, it has been restricted
to the American continent. Its presence has been confirmed
from Argentina to Mexico (Rodrigues et al., 2003;
Bastianel et al., 2010; Izquierdo-Castillo et al., 2011). CL
was originally described in Florida, in the USA, in the early
1900s (Fawecett, 1911). However, the disease appears to
have disappeared from Florida since the 1960s (Childers
et al., 2003). There is evidence that leprosis in Florida was
caused by Citrus leprosis virus N (CiLV-N) (Kitajima et al.,
2011), a distinct virus, possibly related to the Orchid fleck
virus (OFV) (Kondo et al., 2006), which appears to be less
aggressive.

CiLV-C is transmitted by the tenuipalpid mite
Brevipalpus, and B. phoenicis Geijskes is the species most
commonly described as the vector (Bastianel et al., 2010).
The available evidence suggests that the virus-vector
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relationship is of the circulative type (Kitajima & Alberti,
2010b). The entire CiLV-C genome has been sequenced
(Locali-Fabris et al., 2006; Pascon et al., 2006), and is
distinct from those of other known viruses. Thus it was
placed in the new genus Cilevirus (Locali-Fabris et al.,
2012). Symptoms of infection are localized lesions on
leaves, fruits and stems (Rodrigues et al., 2003; Bastianel
et al., 2010). For a long time, CiLV-C was considered to
be restricted to Citrus spp., with sweet oranges considered
highly susceptible, mandarins (C. reticulata Blanco) and
grapefruits (C. paradisi Macfad.) moderately susceptible,
and lemons [C. limon (L.) Osbeck] practically immune
(Bastianel et al., 2010). However, mechanical transmission
assays have demonstrated that some herbaceous hosts, such
as Chenopodium quinoa Willd., C. amaranticolor H.J. Coste
& A. Reyn. and Gomphrena globosa L. are susceptible to
CiLV-C, responding to exposure with localized lesions
(Colariccio et al., 1995). The first case of natural infection
of a non-Citrus plant by CiLV-C was found in Swinglea
glutinosa (Blanco) Merr. (Rutaceae), used in hedgerow
around citrus orchards in Villavicenzo, Colombia (Ledn
et al., 2008). More recently, Commelina benghalensis L.
(Commelinaceae) plants growing spontaneously in an
organic sweet orange orchard in Borborema, SP, Brazil,
were found to be naturally infested with B. phoenicis and
infected by CiLV-C (Nunes et al., 2012a). Experimental
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mite infection demonstrated that some plants used as wind
breakers in orchards, such as Hibiscus rosa-sinensis L.,
Malvaviscus arboreus Cav. (Malvaceae), Grevillea robusta
A. Cunn. ex R.Br. (Proteaceac) and C. benghalensis are
susceptible to CiLV-C (Nunes et al. 2012b). Solanum
violaefolium Schott (Solanaceae) has also been infected
experimentally with CiLV-C (Rodrigues et al., 2005). A
serendipitous observation revealed that the common bean
(Phaseolus vulgaris L.) is susceptible to mite infection
by CiLV-C, revealing to be an excellent indicator plant,
producing necrotic localized lesions five days after mite
inoculation (Groot et al., 2006; Garita et al., 2013).

Because of these precedents we considered the
possibility that more plant species could be susceptible
to mite inoculation with CiLV-C, at least experimentally.
Therefore, a wide range of plant species belonging to
several botanical families, either cultivated or part of the
spontaneous vegetation, were mite-inoculated with CiLV-C.
This note reports the results of these experiments.

MATERIALS AND METHODS
Assayed plants

The list of tested plants, a total of 140 species in 43
families, is shown in Table 1. Seeds of most of these plants

were sown under greenhouse conditions and tested about two
weeks after germination. In a few cases, seedlings or young
plants were obtained from the nursery of the Park Division
of the Escola Superior de Agricultura Luiz de Queiroz
(ESALQ) or from commercial nurseries, and kept in the
greenhouse. Identification of the plants was made with the
help of the staff of the ESALQ Herbarium (Departamento
de Ciéncias Biologicas, ESALQ-USP) and using specialized
books on medicinal plants, weeds, ornamentals and trees.
The websites of the International Plant Name Index (www.
inpi.org), the Missouri Botanical Garden (www.tropicos.
org) and the “Lista da Flora do Brasil - Jardim Botanico
do Rio de Janeiro” (http://floradobrasil.jbrj.gov.br) were
consulted for the correct scientific names, and the website
of APG Ill — The Angiosperm Phylogeny Group (Www.
mobot.org/MOBOT/research/APweb) was consulted for
the circumscriptions of the botanical families.

Mite population

Non-viruliferous colonies of B. phoenicis were
raised on sweet orange fruits from orchards in which no
chemical control was used. Mites were kindly provided by
Celso Omoto (Departamento de Entomologia e Acarologia,
ESALQ-USP), and by Valdenice M. Novelli (Centro APTA
Citros Sylvio Moreira, Cordeiropolis, SP, Brazil). Fruits

TABLE 1 - Plant species assayed for susceptibility to Citrus leprosis virus C (CiLV-C) in transmission assays with viruliferous Brevipalpus

phoenicis.
Plant species LL' ELISA? RT PCR? TEM* IF®
01. Acanthaceae (0/2°)
Ruellia angustifolia (-) nd’ nd nd nd
Thunbergia erecta () nd nd nd nd
02. Aizoaceae (1/1)
Tetragonia expansa SNS ) nd ) )
03. Amaranthaceae (2/5)
Amaranthus viridis (-) nd nd ) nd
Chenopodium quinoa. LNS nd nd ) nd
Chenopodium amaranticolor ) nd nd nd nd
Gomphrena globosa LNS () nd (+) (+)
Pfaffia glomerata ) nd nd nd nd
04. Annonaceae (0/1)
Annona muricata ) nd nd nd nd
05. Apiaceae (1/2)
Apium graveolens ) nd nd nd nd
Petroselinum sativum LCS (+) nd nd nd
06. Apocynaceae (1/3)
Asclepias physocarpa (-) nd nd nd nd
Catharanthus roseus SNS (+) nd nd nd
Plumeria rubra (-) nd nd nd nd
07. Araceae (1/2)
Anthurium sp. SCS nd nd () nd
Spathiphyllum wallisii (-) nd nd nd nd
08. Araliaceae (1/3)
Hedera canariensis SNS (+) nd ) nd
Hydrocotyle centella (-) nd nd nd nd
Schefflera actinophylla (-) nd nd nd nd
Cont.
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Plant species LL' ELISA® RT PCR® TEM* 1F°
09. Asteraceae (5/9)

Bidens pilosa ) nd nd nd nd
Dahlia variabilis SCS ) nd nd nd
Emilia sonchifolia () nd nd nd nd
Galinsoga quadriradiata. LCS (-) (+) (+) nd
Helianthus annuus SCS (+) nd ) nd
Lactuca sativa () nd nd nd nd
Leucanthemum maximum () nd nd nd nd
Synedrella nodiflora LCS (+) nd (+) )
Zinnia elegans SCS ) nd ) )
10. Balsaminaceae (0/1)

Impatiens sp. ) nd nd nd nd
11. Brassicaceae (5/7)

Alyssum sp. LNS (-) nd () nd
Arabidopsis thaliana GS nd (+) (+) nd
Brassica oleracea ) nd nd nd nd
Brassica rapa SNS (-) nd ) nd
Cardamine bonariensis LCS (+) nd (+) +)
Eruca sativa. ) nd nd nd nd
Nasturtium officinale SNS (+) nd (+) nd
12. Caricaceae (0/1)

Carica papaya ) nd nd nd nd
13. Cariophyllaceae (0/3)

Dianthus barbatus f. dobrada ) nd nd nd nd
Dianthus barbatus (-) nd nd nd nd
Dianthus caryophyllus (-) nd nd nd nd
14. Commelinaceae (2/4)

Commelina benghalensis LNS (+) +) (+) +)
Commelina sp. LNS (+) nd (+) nd
Dichorisandra hexandra (-) nd nd nd nd
Tradescantia zebrina (-) nd nd nd nd
15. Convolvulaceae (1/1)

Ipomoea sp. SNS (-) nd (-) nd
16. Costaceae (1/1)

Tapeinochilos ananassae SCS ) nd ) nd
17. Cucurbitaceae (0/5)

Cucurbita maxima (-) nd nd nd nd
Cucurbita pepo ) nd nd nd nd
Cucurbita moschata (-) nd nd nd nd
Cucumis anguria (-) nd nd nd nd
Luffa aegyptiaca ©) nd nd nd nd
18. Dipsacaceae (1/1)

Scabiosa sp. SNS (-) nd (-) nd
19. Ericaceae (0/1)

Rhododendron sp. (-) nd nd nd nd
20. Euphorbiaceae (1/5)

Acalypha reptans SNS ) nd (-) nd
Chamaesyce hirta ) nd nd nd nd
Hevea brasiliensis (-) nd nd nd nd
Manihot esculenta ) nd nd nd nd
Euphorbia hirta ) nd nd nd nd
21. Fabaceae (9/14)

Arachis repens ) nd nd nd nd
Canavalia ensiformis (-) nd nd nd nd
Cajanus cajan SNS (-) nd (-) nd
Crotalaria juncea SNS () nd ) nd
Delonix regia (-) nd nd nd nd
Dolichos lablab SNS (-) nd ) nd
Glycine max SNS ) nd +) nd
Mucuna sp. SNS (-) nd ) nd

Cont.
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Plant species LL' ELISA? RT PCR® TEM* IF®
Phaseolus lunatus SNS (-) nd (-) nd
Phaseolus vulgaris SNS (+) ) ) +)
Pisum sativum () nd nd nd nd
Senna occidenalis (-) nd nd nd nd
Vigna radiata SNS nd nd +) )
Vigna unguiculata SNS nd nd (-) nd
22. Geraniaceae (0/1)

Pelargonium hortorum (-) nd nd nd nd
23. Lamiacea (0/3)

Clerodendrum speciosum (-) nd nd nd nd
Clerodendrum thomsonae ) nd nd nd nd
Salvia leucantha (-) nd nd nd nd
24. Liliaceae (1/1)

Pleomele reflexa SCS nd nd () nd
25. Malvaceae (4/10)

Abelmoschus esculentus LCS nd nd (+) nd
Ceiba speciosa (-) nd nd nd nd
Gossypium hirsutum (-) nd nd nd nd
Hibiscus cannabinus GS +) nd (+) nd
Hibiscus elatus (-) nd nd nd nd
Hibiscus rosa sinensis (-) nd nd nd nd
Hibiscus syriacus GS nd nd (+) nd
Malvaviscus arboreus (-) nd nd nd nd
Ricinus communis SNS nd (-) (+) nd
Theobroma cacao (-) nd nd nd nd
26. Molluginaceae (1/1)

Mollugo verticillata SNS (+) nd nd nd
27. Musaceae (0/1)

Musa sp. (-) nd nd nd nd
28. Nyctaginaceae (0/1)

Mirabilis jalapa (-) nd nd nd nd
29. Oleaceae (0/2)

Ligustrum lucidum () nd nd nd nd
Ligustrum sinense (-) nd nd nd nd
30. Onagraceae (1/1)

Godetia amoena SNS ) nd +) nd
31. Orchidaceae (3/3)

Cymbidium sp. SNS ) nd ) nd
Epidendrum sp. SNS - nd +) nd
Phalaenopsis sp. SNS - nd nd nd
32. Passifloraceae (1/6)

Passiflora edulis f. edulis ) nd nd nd nd
Passiflora edulis f. flavicarpa ) nd nd nd nd
Passiflora foetida ) nd nd nd nd
Passiflora gibertii (-) nd nd nd nd
Passiflora morifolia SNS +) (-) nd nd
Passiflora suberosa () nd nd nd nd
33. Pedaliaceae (0/1)

Sesamum indicum ) nd nd nd nd
34. Phyllanthaceae (0/1)

Phyllanthus tenellus ) nd nd nd nd
35. Piperaceae (0/1)

Peperomia pellucida ) nd nd nd nd
36. Poaceae (0/4)

Megathyrsus maximus (-) nd nd nd nd
Pennisetum purpureum ) nd nd nd nd
Sorghum bicolor (-) nd nd nd nd
Zea mays (-) nd nd nd nd
37. Polemoniaceae (0/1)

Phlox sp. ) nd nd nd nd
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Plant species LL' ELISA® RT PCR’ TEM* IF*
38. Portulaccaceae (1/2)

Portulaca oleracea SNS ) nd &) &)
Talinum paniculatum ©) nd nd nd nd
39. Rubiaceae (0/2)

Coffea arabica (-) nd nd nd nd
Ixora stricta () nd nd nd nd
40. Rutaceae (1/2)

Citrus sinensis SCS ) ) +) )
Murraya paniculata () nd nd nd nd
41. Sapindaceae (0/1)

Paullinia cupana ©) nd nd nd nd
42. Solanaceae (12/20)

Brugmansia suaveolens (-) nd nd nd nd
Brunfelsia uniflora SCS ) nd ) nd
Capsicum annuum SNS nd nd +) nd
Capsicum chinense ) nd nd nd nd
Datura metel SNS ) nd nd nd
Datura stramonium LNS (G2 nd +) +)
Nicotiana benthamiana LNS ) nd ) nd
Nicotiana clevelandii SNS nd nd ) nd
Nicotiana edwardsonii SNS nd nd ) (+)
Nicotiana glauca ) nd nd nd nd
Nicotiana glutinosa SNS +) nd +) nd
Nicotiana tabacum ) nd nd nd nd
Petunia hybrida LCS +) nd ) nd
Physalis floridana ) nd nd nd nd
Solanum lycopersicon LNS ) ) ©) ©)
Solanum melongena LNS +) nd ) )
Solanum nigrum GS +) nd +) nd
Solanum tuberosum ) nd nd nd nd
Solanum violaefolium LCS +) nd +) nd
43. Verbenaceae (0/1)

Verbena sp. (-) nd nd nd nd
44. Violaceae (2/2)

Viola tricolor SCS +) nd ) nd
Viola x wittrockiana SNS (-) nd ) nd

!(-), no lesions; SCS, small chlorotic lesions; LCS, large chlorotic lesions; SNS, small necrotic spots; LNS, large necrotic spots; GS, green spots

on senescent leaves.

*ELISA using anti-CilLV-C p29 serum. (+), positive reaction defined as >3x OD, , readings of the control; (-), no reaction.
*(+) Amplification of a 339 bp fragment using primers specific for the movement protein gene of CiLV-C; (-), no amplification.
4(+) Detection of CiLV-C virions and/or viroplasm in the tissues of the lesion; (-), no detection of cytopathic effects characteristic of CiLV-C

infection.

3(+) Detection of CiLV-C viroplasm by immunofluorescence using anti-CiLV-C p29 serum; (-), no detection.
*Number of hosts reacting with local lesions to mite inoculation of CiLV-C /total number of hosts tested in the family.

"nd, not determined.

were partially dipped in molten paraffin and a small arena,
delimited by entomological glue (Tanglefoot) was used to
raise the mites. To obtain mites that were viruliferous for
CiLV-C, those from stock colonies were transferred onto
sweet orange fruits, with characteristic lesions of CiLV-C
infection, collected in an unsprayed organic orchard in
Borborema, SP, Brazil, and prepared as described above or
were transferred onto leaves with leprosis lesions kept in a
Petri dish. The ability of these viruliferous mites to transmit
CiLV-C was assessed previously using the common bean
(Garita et al., 2013).
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Experimental mite transmission

Five adult mites, from viruliferous colonies
maintained on CiLV-C-infected fruits were transferred to
two to four leaves of the assayed plants (Table 1). Before
transferring the mites, the leaves of the assayed plants
were carefully cleaned with cotton soaked in 70% ethanol
then washed with distilled water. Tanglefoot was applied
in the petiole to avoid the escape of the mites from the
leaves where they were transferred. At least three plants per
species were assayed. As a control, one of the assayed plant
species was infested with mites from the non-viruliferous,
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stock colony. As a positive control, in each experiment,
two bean (cv. ‘Una’) unifoliar leaves were also inoculated
with viruliferous mites. Readings of the appearance of the
localized lesions were made daily for at least two weeks.

Confirmation of infection by CiLV-C

When the mite-inoculated plants developed localized
lesions, attempts were made to detect CiLV-C in the tissues
of the lesions by the following methods: (a) ELISA using
an antibody specific against the p29 protein (putative
capsid protein) of CiLV-C; (b) RT-PCR using CiLV-C-
specific primers; (c) transmission electron microscopy
(TEM) to detect CiLV-C virions and/or cytopathic effects;
and (d) immunofluorescence (IF) to detect CiLV-C antigen
in lesion tissues. Most of the samples were processed for
transmission electron microscopy because it requires
very small fragments of tissues. The remaining samples
were used for ELISA, immunofluorescence and RT-PCR,
whenever the amount of tissue was enough for these assays.
In several instances, the number of lesions was so small,
some of these detection assays were not carried out.

ELISA

Extracts of a pool of produced leaf lesions were
processed for PTA-ELISA as described by Lenardon
(1999) using a polyclonal anti-p29 (putative coat protein
of CiLV-C) antiserum. This antiserum was produced from
p29 expressed in a bacterial system (Calegario et al., 2013)
diluted at 1:1000. Non-inoculated healthy tissues were used
as negative controls, and CiLV-C-infected sweet orange leaf
lesions were used as positive controls. Readings were made
in a Metertec model 960 ELISA reader. OD, . readings were
considered positive when they were at least three times
higher than those of the healthy control samples.

RT-PCR

Extracts of a pool of lesions were submitted to RT-
PCR following the protocol established by Locali et al.
(2003) for the amplification of a 339-bp region within the
movement protein gene of CiLV-C. Non-inoculated healthy
tissues served as negative controls, and leaf lesions of sweet
orange infected with CiLV-C served as positive controls.

Transmission electron microscopy (TEM)

For TEM small fragments from the leaf lesions,
including the tissue next to the lesions, were fixed in a mixture
of 2.5% glutaraldehyde and 2% paraformaldehyde (EMS) in
0.05 M pH 7.2 cacodylate (EMS) buffer for at least 1 hour
post-fixed in 1% OsO, (EMS) (Kitajma & Nome, 1999),
dehydrated in ethanol and embedded in Spurr’s epoxy resin
(EMS). Thin sections were cut in a Leica UCT ultramicrotome
with diamond knife, mounted on cooper grids, stained with 3%
uranyl acetate (EMS) and Reynold’s lead citrate and examined
under a Zeiss EM900 or JEOL JEM 1011 transmission electron
microscopes. Leaf tissues from non-inoculated healthy plants
were prepared similarly and examined as controls.
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Immunofluorescence (IF)

For IF, leaf tissues were fixed as above with
glutaraldehyde-paraformaldehyde solution and embedded
in acrylic LRW resin. Semi-thin sections (1-1.5 pm thick),
cut in Leica UCT ultramicrotome with a glass knife, were
mounted on glass slides, treated with blocking solution
(bovine serum albumin, Sigma), anti-p29 antiserum (diluted
to 1:1000) and finally by green fluorophore conjugated to
anti-antibody (Sigma) (Kikkert et al., 1997). The sections
were examined in a Zeiss Axioskope light microscope,
equipped with UV illumination, with a wave length of
approximately 550 um. Uninoculated healthy tissues were
prepared in the same way, and examined as controls.

RESULTS AND DISCUSSION

Of the 140 assayed plant species belonging to 43
botanical families, including ornamental plants, vegetable
and fruit crops and herbaceous, bushy and woody wild
species. Of these tested plants, 59 species from 24 families
developed localized lesions after inoculation with B.
phoenicis mites viruliferous for CiLV-C. Some of these
plants were chosen because they were reported to be
naturally infected by one or more Brevipalpus-transmitted
viruses (BTV) (Kitajima et al., 2003; 2010a; Nunes et
al., 2012a; b), while others are commonly used as assay
plants in plant virus detection. The remaining species were
those available in nurseries at the time of the experiment
or commercially available seeds. The response to the mite
inoculation of CiLV-C, when positive, was always the
development of localized necrotic or chlorotic lesions, 10
to 14 days after inoculation and in no instance resulted in
subsequente systemic infection. In a few cases, chlorotic
lesions became green spots in senescent leaves (Table 1,
Figure 1 A-T). In none of these susceptible plants, were
lesions caused by infestation with control, non-viruliferous
mites. In 40 (18 families) of the 59 plants that developed
localized lesions after mite inoculation, CiLV-C could be
detected by at least one of the following assays: (a) PTA-
ELISA, which yielded positive reactions with extracts of
tissues from leaf lesions that appeared after mite inoculation.
OD,,, readings of samples were considered positive
when they were at least three times higher than the of the
uninfected, control tissues; b) RT-PCR of lesion extracts,
using specific primers to CiLV-C that amplified a fragment
of expected size, of 339-bp, part of the movement protein
gene. Some of these amplicons were sequenced and revealed
nucleotide sequence essentially similar to that of CiLV-C;
(c) TEM, which permitted the detection of typical CiLV-C
virions within the cisternae of the endoplasmic reticulum
and/or the characteristic electron-dense viroplasm in the
cytoplasm (Figure 2 A-F); and (d) Immunofluorescence,
which detected p29 in situ, in roundish structures 1-5 pm
in diameter, interpreted as cytoplasmic viroplasms induced
by CiLV-C (Figure 3A-C). In all these cases, uninoculated
control samples consistently produced negative results.
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FIGURE 1 - Local lesion symptoms on the leaves of various plant species experimentally mite-inoculated with Citrus leprosis virus
C (CGiLV-C). A. New Zealand spinach (7etragonia expansa, Aizoaceae), 6 days after inoculation (dai); B. Chenopodium quinoa
(Chenopodiaceae), 8 dai ; C. Globe amaranth (Gomphrena globosa, Amaranthaceae), 8 dai; D. Galinsoga quadriradiata (Asteraceae), 15
dai; E. Zinnia elegans (Asteraceae), 18 dai; F. Arabidopsis thaliana (Brassicaceae), 15 dai; G. soybean (Glycine max, Fabaceae), 8 dai;
H. Mung bean (Vigna radiata, Fabaceae), 8 dai; I. Okra (4belmoschus esculentus, Malvaceae), 15 dai; J. Kenaf (Hibiscus cannabinus,
Malvaceae), 15 dai.
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FIGURE 1 (cont.) - K. Hibiscus syriacus (Malvaceae), 15 dai; L. Epidendrum sp. (Orchidaceae), 13 dai; M. Pepper (Capsicum annuum,
Solanaceae), 10 dai; N. Datura stramonium (Solanaceae), 19 dai; O. Solanum violaefolium (Solanaceace), 20 dai; P. Nicotiana benthamiana
(Solanaceae), 8 dai; Q. Nicotiana edwardsonii (Solanaceae), 10 dai; R. Eggplant (Solanum melongena, Solanaceae), 8 dai; S. Solanum
nigrum (Solanaceae), 10 dai; T. Violet (Viola tricolar, Violaceae), 12 dai.
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FIGURE 2 - Transmission electron micrographs of sections from local lesions on leaves of plants experimentally
infected with Brevipalpus phoenicis viruliferous for CiLV-C. A. Zinnia elegans (Asteraceae) (bar=0,2 um); B.
Violet (Viola tricolor, Violaceae) (bar=0,1 pum); C. Portulacca oleaceae (Portulaccaceae) (bar=0,2 pm); D.
Soybean (Glycine max, Fabaceae) (bar=0,5 pm); E. Castor bean (Ricinus communis, Phyllanthaceae) (bar=0,1
pum); F. Kenaf (Hibiscus cannabinus, Malvaceae). V, CiLV-C particles; *, viroplasm.
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FIGURE 3 - Immunofluorescence assay to detect p29 protein, putative capsid protein of CiLV-C, using antibody
against p29 expressed in a bacterial system. The arrows point to fluorescent bodies interpreted as cytoplasmic
viroplasm. A. Gomphrena globosa; B. Vigna unguiculata; C. Vigna radiata. * necrotic tissue. Bar= 20um

However, as mentioned above, CiLV-C detection in tissues
from the lesions was notalways possible by CiLV-C detection
assays. In 19 cases, the negative results obtained were most
probably because the lesions were very small and few in
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number or consisted primarily of necrotizing tissues. The
rapid degradation of the tissue may have destroyed most
of the viral material, either nucleic acid or protein. Some
host such as Solanum nigrum L. (Solanaceae) produced a
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