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Abstract: Onion yellow dwarf potyvirus (OYDV) causes mosaic in garlic plants, together
with other Potyviruses, Carlaviruses and Alexiviruses. A garlic isolate of OYDV (OYDV-G)
presenting typical yellow stripes was isolated from naturally garlic mixed infected plants and
then biologically purified by single local lesion method on leaves of Chenopodium
amaranticolor plants. The obtained isolate was mechamically transmitted and caused
chlorotic local lesions in C. a maranticolor but necrotic local lesions to C. quinoa and
C. Album. The virus had narrow host range, restricted mainly in some plants belonging to
family Alliaceae and Chenopodiaceac. The OYDV-G was aphid transmitted in a non-
persistent manner through Myzus persicae. Cytoplasmic Cylindrical Inclusions (CI) of
pinwheels and laminated aggregates were observed in ultrathin sections of infected garlic leaf
cells. The virus was purified from OYDV-infected garlic tissues by modified procedure
involved clarification with chloroform and carbon tetrachloride then concentrated by two
cycles of centrifugation, first on a 20% sucrose cushion and second on a 0-40% cesium
chloride. Ultraviolet absorption spectrum of the purified virus showed a typical curve of
nucleoprotein with A,y e, of 1.450-1.560. The vield of purified virus was 12-15 mg kg™
infected garlic leaves. The model length of the purified virus was 725-750 nm. The molecular
weight of viral coat protein was 30 kDa when determined by SDS-PAGE. The polyclonal
antibodies against OYDV-G were produced and the antiserum titer was determined using
repeat-indirect enzyme linked immunosorbant assay (R-ELISA). OYDV-RNA was detected
in the purified virus preparation and infected garlic samples by immunocapture/reverse
transeription-polymerase chain reaction (IC/RT-PCR) using two oligonucleotide specific
primers to amplify the common central region of OYD'V coat protein gene with size length
of approximately 601 bp. The concentration of the virus in the apical and youngest leaves
was relatively low comparing with that in the more mature leaves of garlic plants. In
addition, the virus isolate was successfully detected in cloves of garlic.

Key words: Onion yellow dwarf potyvirus, garlic, isolation, purification, polyclonal
antibodies, IC-RT-PCR, coat protein gene

INTRODUCTION

Commercially grown garlic (4ifium sativum 1) is a species that can only be vegetatively
propagated by bulbs and this condition favors a process of virus accumulation overtime in plant
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material. More than eight viruses have been detected in garlic, including members of the Posyvirus,
Carlavirus and Aflexivirus genera, which often found forming a viral complex that causes a disease
known as garlic mosaic {Van Dijk, 1993a, b; Dovas et af., 2001a; Dovas and Vovlas, 2003). Members
of the genus Po#yvirus cause significant losses in garlic (Lot et af., 1998). Among these, Onion vellow
dwarfvirus (OYDV) and Leek yellow stripe virus (LYSV) were the first two viruses described and
characterized in garlic plants (Bos, 1976, 1981). Several estimates have proposed that garlic mosaic can
generate up to 88% losses in bulb weight (Walkey, 1989; Canavelli ez @/., 1998; Lot ef af., 1998). Onion
yellow dwarf virus was found at a higher frequency than LY SV and being the main cause of losses. The
OYDV has been distributed worldwide (Brunt et af., 1996; Barg ef af., 1994) including Egypt
(El-Kewey et al., 2004) in garlic plants. The effect of other members in the mosaic complex is largely
unknown. The OYDYV is a member of family Potyviridae, genus Pefyvirus composed of the aphid-
borne viruses with Potato virus ¥ (PVY) as the type species that characterized by a monopartite,
positive-sense, single stranded RNA genome encapsidated in flexuous filaments particles (Brunt ef af.,
1996).

In Egypt, relatively little attention has been paid to characterize this virus. Therefore, this study
aimed to identify an Egvptian of OYDYV garlic isolate (OYDV-G) based on the biological and molecular
properties together with production of antiserum for virus detection.

MATERIALS AND METHODS

Source of Virus Isolate

The virus isolate was isolated from naturally infected garlic (4lium sativiem cv. Chinese) plants
cultivated in the open ficlds of the Faculty of Agriculture, Sohag Umniversity, Sohag, Egvpt. These
plants were exhibited virus-like symptoms, i.e., severe yellow stripe, stunting and malformation.

Virus Isolation and Host Range Test

Young leaves of naturally infected garlic plants were triturated in 0.05 M borate buffer, pH 8.1
contaimng activated charcoal (1:100 w/v) and sodium diethyldithiocarbamate (1:1000 w/v). Extracted
sap was mechanically inoculation on leaves of Chenopodium amaranticolor. After local lesions
appearance, the virus isolate was biologically purified by three cycles of single local lesion isolation
and then mechanically transmitted to virus-free garlic seedlings cvs. Balady and Chinese, which kindly
obtained from tissue culture Lab, ARC, Giza, Egypt. The inoculated garlic plants were maintained
under aphid-free conditions in the greenhouse and all subsequent work was done with material from
this source. Seventeen plant species belonging to five families, i.e., Alliaceae, Chiniopodiaceae,
Solanaceae, Cucurbitaceae and Leguminaceae were used for studying the host range of the virus isolate.

Aphid Transmission

In non-persistent manner, Myzus persicae was tested for transmission OYDV from garlic to garlic
according to Lunello er @/ (2002). Five aphids per plant and 20 plants were used in this study.
Thirty days later, all plants were checked for the presence of the virus by back inoculation on
C. amaranticolor.

Types of Inclusions

To identify tvpes of inclusions induced by OYDYV, systematically OYDV-infected leaves of
garlic cv. balady plant 30 days post-mechanical inoculation were subjected to ultrathin sections
according to Lunello ef af. (2002). Sections were stained with 2% uranyl acetate then lead citrate and
examined in Jeol-1010 transmission electron microscopy at EM unit, Sohag University, Sohag, Egypt.
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Virus Purification

The purification procedure developed for OYDV was based on the method of Helguera ef al.
(1997) with some modifications. Infected garlic (Afium sativinn cv. Chinese) leaves were harvested
35 days post virus mechanical inoculation. The infected leaf tissues were homogenized in 2 volumes
(w/v) of extraction buffer (0.05 M borate buffer pH 8.1 containing 0.2% thioglicolic acid, 50% carbon
tetrachloride and an equivalent volume of chloroform). The resulting slurry was centrifuged at
9000 rpm for 10 min and the supernatant was layered on a 20% sucrose cushion and centrifuged
at 23,000 rpm for 2 h at 4°C. Precipitates were resuspended in 0.05 M borate buffer pH 8.1 containing
0.5 M urea and layered on a 0-40% CsCl gradient prepared in the same buffer plus 20% sucrose. The
gradient was centrifuged at 28,000 rpm for 5h at 7°C. A visible band was collected and diluted
in resuspension buffer and concentrated by centrifuging for 2 h vat 50,000 rpm at 4°C. The
virus concentration was estimated spectrophotometrically by using extinction coefficient of 2.4 for
1 mg mL ™" solution (Stace-Smith and Tremaine, 1970). Virus particles were also observed in purified
preparations negatively stained with 2% uranyl acetate according to Kitajima and Nome (1999) and
the modal length was calculated after print micrographs.

Estimation of the Molecular Weight of the Viral Coat Protein

The molecular weight of the OYDV-coat protein was estimated by sodium dodecyl sulfate-
polvacrylamide gel electrophoresis (SDS-PAGE) on a 3.5% stacking gel and a 12% resolving gel. A
mixture of an equal amount of virus preparation and dissociation buffer (0.12 M Tris-HCl, pH 6.7, 3%
SDS, 20% glycerol and 10% 2-mercaptoethanol) was boiled for 5 min. After electrophoresis for 2 h
at 120 V at room temperature, protein bands were visualized by staining with Coomassie Brilliant
Blue. The molecular weight of the OYDV-coat protein was estimated by comparison with those of
protein molecular weight standards (14.3-200 kDa).

Production of OYDV-Polyclonal Antibodies

The polyclonal antibodies to OYDV were prepared by injecting two adults New Zealand white
female rabbits with purified viral preparation. Before starting the injection schedule, the rabbits were
bled to obtain the normal serurn. Initially, 500 pg mL™" of purified virus was emulsified with 1 mL of
Freund's complete adjuvant (Sigma Chemical Co., USA) and then injected subcutaneously, followed
after 2 weeks by four inframuscular booster injections at weekly intervals using incomplete adjuvant.
The rabbits were bled three times, started one, two and three weeks after the last injection. The antisera
were separated and collected, then overnight-cross absorbed at 4°C with 5% (w/v) extracted sap of
healthy A/ium sativim cv. Chinese plants prepared in TBS-Tween buffer (10 mM Tris-HCI buffer,
pH 8.0, 150 mM NaCl, 0.05% Tween 20). The mixture was then frozen for 3-4 h, thawed and
centrifuged at low speed. The supernatants; cross absorbed antiserum from the three bleeding were
tittered by repeat-indirect enzyme linked immunosorbant assay (R-ELISA) based on the method of
Baunoch er ¢/. (1992).

OYDV-immunoglobulin G (OYDV-IgG) was isolated and purified from the crude antiserum;,
which gave a high titer by indirect R-ELISA, according to the method of Perosa ez ef. (1990) with some
modifications. The anfiserum was dialyzed against sodium acetate buffer, pH 4.8 and then the caprylic
acid was added followed by centrifugation at a low speed. The supernatant containing the IgG was
collected and dialyzed against potassium phosphate buffer, pH 7.2, then precipitate by saturated
ammonium sul fate solution and low speed centrifugation. The IgG-pellets were resuspended in distilled
water followed by dialyzing against phosphate buffer, pH 7.2. The concentration of 1gG was adjusted
to 1 mg mL~! when the Optical Density (OD) at wavelength 280 nm was 1.46. The OYDV-1gG was
stored at -20°C until use.
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Immumocap ture/Reverse Transeription- Polmerase Chain Reaction (IC/RT-PCR)

ICRT-PCE. was perored to confinm the specificity and high sensitmity dete ction between the
OFDWY particles and its [503 that obtained from thas study. ICET-PCR. was done in a one-tube single
step method nsimg 200 pL Wicrodmp optical tubes, presdously coated for 2 hoat 37°C with 50 pL of
an OVDV-Iz(, diluted 17500 i 50 ol cathorate buffer (pH 9.6). OVDY -infec ted and healthy garlic
leaves were ground 1:10 {wfv) in extrcton buffer according to Clarkard &dars (1977 and subje cted
to IC at 4°C overrdght as described by Molaseo ef @l (1993). The RT-PCR. was camied out based on
the method modified frorn Sellver ef @ (19923, The forward and reverse oligonucleotide specific
prirers were desighied after a search of sequences aailable in the GerPank datshase (wawr.
rehinlre wih.gond and applying the Privaer Expre ss softerare (PE Biosyster ) for amplify the coramon
central region of OYDV cpgene (Takaicki ef @l 1992}, The rmclectide sequences of those primes
wete as follows; forward 5° CGA AGT A88 TTGOCA AGT AG 3" and reverse 5° CGA TTA GCT
GCC CCTCTA AC 3+ RT-PCH. condifions nsed were 30 min at 42°C of retrotranseriptior, 10 min
at 35°C as an imihal polymerase actmation step, followed by 27 amplification cyeles of 1 min
denatured at 35°C, 1 min annealed at 57°C, 1 min extended at 72°C and one final cyele of 5 rmin at
T2°C. The resulting reaction mixhire was analyzed by 1% agarose gel electrophoresis.

YVirus Distribution Within Garlic Plant

In this stodsy, wariations in viral concentration within a plant (green leaves and clove storage
leave s) was deterrnived nsrg indivect DAS-ELISA based on the method of Clark and Adaras (1977
Theee of OV DV -infected garlic plants cultivars Baladsyrand Chinese were used for such parposs . 810
leave s per plant were sarnpled one month before harvesting and rourebered according to position, from
top leaf (Mo, 1% o older one (Mo, ). Also, the presetice of OV DV was tested in donmarnt cloves of
garlic at harvest.

RESULTS

Mechanical Isolation of OYDV and Symp torvs on Test Planis

The local lesions showed in the inoculated  emerarficolor and C guinos provided an evidenced
that more than a single wirs had existed. Necrotic and chdorotic local lesions (MLL and CLL) were
developed in & amarandicolor leaves moculated with snptomatic garlic extrct. Developed two
types of local lesions were different in size and shaype (Fig. 14). The two virs isolates were isolated
and separated via single local lesion isolation on © emaranficelor. On the other hand, the indected
gatlic sap was exposed to G0°C for 10 rainand then inoculated to O emeranficolor. These process

Fiz. 1. The local lesions induced by inoculation of irfected garlic sap, (&) from antreated sap on
C amaranficolor. After sap exposure to 6 0°C for 10 min on O amaranficolor (B) and
Z guinea (Z)
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Fiz. 2: Ssnptorns induced on test plants after mechanical inoculation by CVDV-garlic isolate (B-E)
Deeveloperent of syraptoms on garlic plants ov. Balady corapared with contol in (& F | G)
Grarlic plants ov. Chine s ; (H) Crion leaves and (T Marcissus leaves

regults in one type of necrotic local lesions as shown in C amarenéicolor and C gquinea Fig. 1B, C,
regpectively. Single local lesions were cut from C ameranficolor and inoculated in virs-fiee garlic
plants ov. Balady, the syruptoms occwred as numerons striking, short yellow streaked spots in
the basal of leaves and thenbecarne cormpletely chlorotic, partially flattened, crinkled and wilted
(Fig 28 E). Onthe other hand, sever mosaic was induced on garlic plants ov. Chinese Fiz, 2F, G,
wellowr spot, streaking, Zgzag leaves were ocowrred on inoculated onion plants Fiz. 2H and yellowr
spots were induced on Mareisaus sp. Fig. 21

The cbtaived results indicated that the OVDW isolate can be easily transtnitted by sap
inoculations to 6070 garlic plavts. The darts used for host range testbelovging to five different farnilies
are shown in Table 1. Besults indicated that the tested virns isolate hasa navvow host range restricted
in somme species and cultrears of garlic and onion plants as well as the diagnostic plants, 1e,
Chenopodium sp, whichwere infected and positrvel yreac ted with the wirus 1solate (Fig. 1, 29, bt the
wims lanlate could notbe mecharncally travsrnitted to leek plants. A1 other inoculated plant species
belonging fo farnilies Solanaceae, Cucwbitaceae and Leguminaceae showed negatree results. These
regults were confitred byback inoculation fo C guines.

Aphid Transmission

Beslts showed that the OVDY was transtaitted in a non-persistent ranner by M perdcae from
infected gatlic to he althyr garlic plants. When checked for the presence of OY DY 30 days post-aphid
trarsnission by characteristic syraptorms and back inoculation on & @maranficolor, only 35% were
fond to be infected.

Uhrathin Sections

The electron ricrographs of ultrathin seetions of A sefvem ov. Chivese leaves, exhibited the
characteristic syraptors of OVDW, showed eylindrical Cytoplastoie Inclusions (CT) az pinwheels and
larminated aggregates (Fiz. 384 B) in infected mesophsdl cells.
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Tahble 1: Feactice of ot phtite rhechardc albr mooalated vwrith 00D Grarlic kolate

Test plands Jrnpioens Bady rocubstion to & quiten
Family: Alliaceae

Alftey sattvim or halady Ve, COr, Ei +
A satven ov. China S, I +
A vepoa ov, Gima 20 Ve A +
A anpile kpasum - -
DESALS 5D Ve +
Chruny onpgloriss Ve +
Family: Chinapodaceae

Charamadi o amaradicalor CLL +
. quiana HLL +
. aliue HLL +
Famdily: Schnaceae

Dhatuma st ora Lo

I w etale

Mrotim glainosa

M hafvaccumy war white il

Family: Cuoohitar eae

Crrurings pepar o e dandarani

Cuaraonis salivass o peta alpha

Family: Lepumdnoseae

Phaseouius vulgerss or, Covtendsr -

P faiae cv. (s phrka - -

-1 Ho symmptorre , CLL: Chlaotic Local Lesion, Cr: Crinkle , M Bdosaic MLL: Heootic Local Le sion, Srie Severs mrosaic,
Ve Wellnar cireals, i Figmaz kaf

Fig. 3: Electron rrderographes for fhe mesophydl cells of A saffvien ov. Chinese Leaf plant, 30 days post
mechardcal inoculation. Mote, cylindrical cyvtoplasrde inclusions; pirewheels (PW) and
larnirated aggresates (LAY, Cell Wall (CW), plascrnodestaata (P, (&, x 30,000, B, x 25,000)

Yirus Purific ation

The Ultraviolet-absorption spec trurn of parified O¥DWV (Fig. 4), showed a typical curve for
rcleoprotein with & peak and & roinivanro, The relationof & was 1.133-1 158 and &, o0
was -1 45001 560, The puarification ree thod wielded 12-15 mg virns parifiedfl kg infected leaf tissues
based on the extinction coefficient of 2.4 for 1 mg ml ™ solution. Electron micrographs of parified
preparation showed rore s flexons flamerdons particles (Fig. 5) with a length of 725-750 rea and
15 nenin width, when negative Iyatained with 2% agueous urand acetate arnd exardredin transimdssion
electron microscope.

Coat Protein Anabysis
The coat protein of wirs particles was detected 1n 129 SD5-PAGE and rigrated as a single
band with a rmolecular weight of ~ 20 kDa (Fig. 6).
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Fig. 4: Ultraviolet-absorption spectrum of OYDYV purified preparations

Fig. 5: Electron micrograph of purified OYDYV, stained with 2% uranyl acetate, (x 60,000)

kDa M 1 2

660

45.0
36.0

29.0 30 kDa-OYDV

240

200

142

Fig. 6: Electrophoresis of OYDV-coat protein in 12% SDS-PAGE. Lane M: marker proteins,
Lanes 1 and 2: OYDV- coat protein
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Fig. 7: Agarose gel electrophoresis analysis of IC/RT-PCR product of central region of OYDV ¢p gene,
stained with ethiditum bromide. Lane 1, positive reaction from OYDV-infected garlic plants.
Lane 2, positive reaction from purified OYDYV preparation. Lane 3, healthy control (reaction
from healthy garlic plants). It should be noted that the obtained amplicons have the expected
size (ca. 601 bp)

Table 2: Determmation of QYDV antiserum titer by R-ELISA
ELISA detection in three bleedings

Dilutions Nommal zerum 1st 2nd 3rd

of anti- and

normal serum EV R EV R EV R EV R
1/50 0.191 - 1.809* + 2.498 + 1.990 +
1/100 0.191 - 1.517 + 1.921 + 1.683 —+
1/500 0.190 - 1.093 + 1.646 + 1.257 +
1/1000 0.191 - 0.894 + 1.498 + 1.234 —+
1/1500 0.191 - 0.532 - 1.309 + 0.890 +
1/2000 0.190 - 0.390 - 1.159 + 0.581 —+
1/2500 0.190 - 0.299 - 0.996 + 0.409 -
1/3000 0.190 - 0.301 - 0.709 + 0.287 -
1/3500 0.189 - 0.293 - 0.492 - 0.209 -
1/4000 0.190 - 0.198 - 0.239 - 0.199 -
1/4500 0.190 - 0.193 - 0.198 - 0.196 -
1/5000 0.191 - 0.193 - 0.193 - 0.194 -
Healthy control{107") 0.192 - 0.268 - 0.267 - 0.268 -
Positive control{(10~) 0.192 2.102 + 2.633 + 0.250 +

#: ELISA Value (EV) at 405 nm was an average of 4 replicates, Healthy control: Healthy garlic tissues, Positive control:
OYDV-infected garlic tissues Note: The ELISA value that over two folds of healthy control was considered as a positive
(+) results

Titer of OYDV-Antiserum

The polyclonal antiserum against OYDV i1solate was produced and its titer was determined by
indirect R-ELISA. Totally three bleedings were obtained from the rabbits immunized with OYDYV.
Three bleedings varied in their titers. Positive ELISA values were obtained up to dilutions of 1/1000,
1/3000 and 1/2000 for the 1st, 2nd and 3rd bleeding respectively (Table 2). According to titer of
different bleedings of OYDV palvclonal antiserum, the 2nd bleeding was used for isolation of IgG. The
concentration of IgG was adjusted to 1 mg mL ™! when OD at 280 nm was 1.46.

IC/RT-PCR

IC/RT-PCR was done in a one-tube single step method to confirm the specificity between the
purified virus and its IgG. Results indicated that the OYDYV particles in both infected garlic tissue and
purified virus preparation were immunocaptured by specific OYDV-1gG, thus, the genomic viral RNA
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Table 3: ELISA readings for OYDV concentrations in different leaf positions and cloves in garlic plants

Cultivars
Tested tissues Balady Chinese
Green leaves
1- Top leat 0.702+ 0.957
2- 8econd leaf 0.758 0.982
3- Third leaf’ 0.846 1.056
4- Forth leaf 0953 1.237
5- Fifth leat’ 1.142 1.249
6- Sixth leaf’ 1.166 1.253
Cloves 0.739 0.857
Healthy control 0.219 0.277
Positive control 1.254 1.379

* ELISA Value (EV) at 405 nm was an average of 4 replicates, Healthy control: Healthy garlic tissues, Positive control:
OYDV-infected garlic tissues, Note: The ELISA value that aver two folds of healthy control was considered as a positive
(+) results

could be released and used as template. When primers that amplify the central region of OYDV ¢cp
gene were used, a single band with the expected size length (ca. 601 bp) was amplified (Fig. 7)
(Lane 1 and 2). A negative result of IC/RT-PCR was obtained with a healthy garlic tissue
(Fig. 7, Lane 3).

OYDY Distribution Within Garlic Plant

Data Table 3, showed comparison in OYDV concentrations among leaves of garlic plant. OYDV
level was low in the apical leaf and then increased up to about the sixth leaf below the apex. Virus
concentration was higher in older leaves compared with apical ones. On the other hand, the OYDV was
successfully detected in cloves of garlic.

DISCUSSION

Garlic is an economically important crop for several Egyptian agricultural regions. Egyptian
growers traditionally produce their own garlic propagative material. This fact accounts for the observed
heavy viral infection and implies a potentially high reduction in yield and quality of this crop. To face
this problem, a strategy is currently under development in Egypt, for the production of virus-free garlic
propagative material. Because limited data are currently available, this study aimed to the identification
of some 4. sativiem infecting viruses. The results showed that garlic in Egypt is heavily infected with
viruses. OYDV, probably the most important virus of garlic, which found to be the most abundant and
widespread virus (Dovas et af., 2001b). Results of detailed host range and serological studies by
Van Dijk (1993a, b) onisolates from a large number of Affiums sp. suggested that, in addition to
OYDV, LYSV seems to be widely spread in garlic growing in many countries around the world
causing significant degeneration of the crop after only a few multiplications under field conditions
(Fajardo et al., 2001; Takaichi et af., 2001).

In present study, OYDV-G was isolated from garlic via serial local lesion transfer on
C. amaranticolor and then back inoculated on virus-free garlic plants. The results indicated presence
one virus isolate; the evidence for this is biological reactions. Also, the absence of other viruses was
confirmed by differential hosts which produced one type of local lesions compared with original
samples from nature infections (mixed infections). On the other hand, OYDV-G isolate and OYDV-
onion isolate (OYDV-0) are nmuch like in biologically properties. The OYDV-G isolate was
mechanically transmitted and caused chlorotic and necrotic local lesions in C. amaranticolor and
C. quinoa, respectively and can be transmitted with difficulty to onion. This indicates that OYDV-G
is a newly reported isolate of OYDV, since it was mentionad that OYDV-0O was easily transmitted
to onion (Bos, 1976; El-Kewey and Sidaros, 1996).
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Aphid transmission of OYDV-G from garlic to garlic was confirmed by M. persicae that could
transmit the virus isolate in non-persistant manner. A4, persicae was confirmed as a vector for OYDV
(Bos etal., 1978). M. persicae are polyphagous and widely distributed in Egypt. It forms large colomies
in numerous horticultural and field crops beside garlic fields. This becomes important since OYDV-G
can easily transmit by aphids from garlic to garlic. This should be considered when deciding on control
measures.

The cylindrical inclusions of pinwheels and laminated aggregates were observedin QYD V-infected
garlic mesophyll cells. This result characterized OYDY as a member of potyvirus subdivision II
according to Edwardson's classification (1974). This result agrees with earlier reports by Verhoyen
and Horvat (1973) Paludan (1980) and Lunello ef af. (2002).

In the present study, the purification procedure described here was efficient method for the
extraction and purification of OYDV-G free of cellular plant components. Extraction and clarification
with borate buffer pH 8.1 containing thioglicolic acid, carbon tetrachloride and an equivalent volume
of chloroform, then precipitation of the virus particles by two cycles of ultracentrifugation, first on
a 20% sucrose cushion and second on a 0-40% cesium chloride were found to be satisfactory without
much loss of virus particles. The purified preparation of OYDV-G had ultraviolet absorption spectrum
characteristic of nucleoprotein with A,g e, of 1.450-1.560. The estimated yield of purified virus
was 12-15 mg kg™ infected garlic leaves. These results relatively agreed with previous finding by
Helguera ez af. (1997). The particle model length was 725-750 nm, similar to the 750 nm reported by
Helguera et af. (1997).

The molecular weight of viral coat protein was 30 kDa when determined by SDS-PAGE. This
data was consistent with that found by Brunt ef al. (1996).

In the present study, the polyclonal antibody was successfully raised to the OYDV-G and three
bleedings were obtained and showed that the 2nd bleeding was the highest one in its titer using R-
ELISA. The OYDV-IgG was purified from the 2nd bleeding using the caprylic acid procedure and use
it in ELISA and IC/RT-PCR detection.

In contrast to other virus genera, serology is not a very good parameter for virus differentiation
among viruses of the genus Potyvirus, because serological cross reactions often cause misinterpretation
of results (Conci ef af., 1999) and it is not suitable for potyvirus taxonomy (Shukla and Ward, 1988).
These observations supported the application of molecular techniques for characterization of the garlic
viruses as demonstrated by others (Nagakubo ef af., 1994; Kobayashi ef af., 1996, Lot ef af., 1998;
Tsunevoshi ef af., 1998; Van der Vlugt ez af., 1999). In the present study, the positive IC/RT-PCR
reaction indicated the specificity between the OYDV-G particle and its IgG, also it confirmed the
specificity primers that used to amplify the common central region of OYDV coat protein gene with
expected size length of approximately 601 bp. Several papers have reported the use of RT-PCR as
highly sensitive technique for detection of viruses in Aifium (Dovas et af., 2001a; Shiboleth ef af.,
2001). RT-PCR using specific primers can be helpfill in the detection of new garlic virus's not yet
characterized (Sumi ef af., 1993). PCR fragments from OYDV-G and LY SV can be labeled and used
as probes. No cross-reaction observes between coat protein sequences of these two potyviruses. It
showing that the virus isolates belonged to distinct P osyvirus species, the specific probes can be used
for virus differentiation, providing an accurate method for detection of mixed infections of garlic
viruses.

The distinct detection methods can be successfully used to monitor a high quality program of
virus-free garlic production associated with an efficient program of virus eradication from garlic by
meristem-tip culfure and thermotherapy (Torres ef af., 2000). Because the concentration of OYDV in
the apical, physiologically youngest, leaf'is low, testing dormant cloves of garlic for presence of OYDV
was conducted (Vunsh ez af., 1991). This study suggested that the present system is sensitive enough
to detect virus in clove storage leaf than in the leaf initials of the dormant plantlets. This test could be

10
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used to screen during the summer season, before the bulb is separated into planting material. This
procedure may save testing of all resulting plants, since in a normal field planting it is impossible to
tell which plants are derived from the same bulb. Since one bulb yields about eight to 10 cloves suitable
for planting, testing in the dormant cloves would reduce the number of tests to be carried out.
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