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Abstract: Onion Yellow Dwarf Potyvirus (OYDV) causes mosaic in garlic plants, together with other
potwiruses, Carlaviruses and Alexiviruses. A garlic isolate of OYDV (OYDV-G) presenting typical yellow
strips was isolated from naturally garlic mixed infected plants and then biologically purified by single local
lesion method on leaves of Chinopodium amaranticolor plants. The obtained 1solate was mechanically
transmitted and caused chlorotic local lesions in C. amaranticolor but necrotic local lesions to C. guinoa
and C. album. The virus was narrow host range, restricted mainly in some plants belonging to famaly
Alliaceae and Chenopodiaceae. The OYDV-G was aphid transmitted in a non-persistent manner through
Myzus persicae. Cytoplasmic Cylindrical Tnclusions (CT) 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 chloreform and carbon tetrachloride then
concentration them by two cycles of centrifugation, first ona 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 Aggnge of 1.450-1.560. The yield of purified virus was 12-15 mg/kg_1 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 indirect (R-ELISA) Repeat-indirect enzyme linked
immunosorbent assay. OYDV-RNA was detected mn the purified virus preparation and infected garlic
samples by Immunocapture/reverse transcription-polymerase chain reaction (IC/RT-PCR) using two
oligonucleotide specific primers to amplify the common central region of OYDV coat protein gene with
size length of approximately 601 bp. The virus concentration in the apical and youngest leaves was
relatively low comparing with more mature ones. In addition, the virus isolate was successfully detected in
cloves of garlic.
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INTODUCTION in  garlic plants [6, 7]. Several estimates have
proposed that garlic mosaic can generate up to 88%

Commercially grown garlic @!fium sativum L) 15
a species that can only be vegetatively propagated by
bulbs and this condition favors a process of virus
accumulation overtime m plant material. More than
eight viruses have been detected in garlic, including
members of the Potyvirus, Carlavirus and Allexivirus
genera, often found forming a viral complex that
causes a disease known as ‘garlic mosaic” [1-4].
Members of the genus Pofyvirus cause significant
losses in garlic [5]. Among these, omion yellow dwarf
virus (OYDV) and Leek yellow stripe virus (LYSV)
were the first two viruses described and characterized

losses in bulb weight [5, 8, 9]. OYDV was found at a
higher frequency than was LYSV and being the
main cause of losses. OYDV has been distributed
worldwide [10, 11] including Egypt [12] in garlic plants.

The effect of other members in the mosaic
complex 1s largely unknown. The OYDV 1 a
member of family Potyviridee, genus Potyvirus

composed of the aphid-bome viruses with Potato
Virus Y (PVY) as the type species that characterized
by a monopartite, positive-sense, single stranded
RNA genome encapsidated in flexuous filaments
particles [10].
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In Egypt, relatively little attention has been paid to
characterize this virus. Therefore, this study aimed to
identify an Egyptian 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 1solate was isolated
from naturally mfected garlic (Alfium sativim cv.
Chinese) plants cultivated in the open fields of the
Faculty of Agriculture, Sochag University, Schag, Egypt.
These plants were exhibited virus-like symptoms, ie.
severe vellow 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 containing 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 wvirus  isolate  was
biologically purified by three cycles of single local
lesion 1solation 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
mamtained under aphid-free conditions m the
greenhouse and all subsequent work was done with
material from this source. Seventeen plant species
belonging to five families, ie. Alliaceae,
Chiniopodiaceae, Solanaceae, Cucwrbitaceae and
Leguminaceae were used for studying the host
range of the virus isolate.

Aphid transmission: In non-persistent manner, Myzus
persicae (Sulz) was tested for transmission OYDV
from garlic to garlic according to Lunello et al. [13].
Five aphids per plant and 20 plants were used mn this
study. Thirty days later, all plants were checked for the
presence of the wvirus by back inoculation on C.
amaranticolor.

Types of inclusions: To identify types of inclusions
mduced 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 al. [13]. Sections were
stained with 2% uranyl acetate then lead citrate and
examined in TJeoll0l0  transmission electron
microscopy at EM unmit, Sohag Umniversity, Schag,

Beypt.
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Virus purification: The purification procedure
developed for OYDV was based on the method of
Helguera et al. [14] with some modifications. Infected
garlic (Allium sativum cv. Chinese) leaves were
harvested 35 days post virus mechanical noculation.
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 5 h at 7°C. A visible band was
collected and diluted in resuspension buffer and
concentrated by centrifuging for 2 h at 50,000 rpm at
4°C. The wvirus concentration was estimated
spectrophotometrically by using extinction coefficient
of 2.4 for 1 mg/m1 " solution [15]. Virus particles were
also observed i purified preparations negatively
stained with 2% uranyl acetate according to Kitajima
and Nome [16] 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-
polyacrylamide 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-HC1, pH 6.7, 3% SDS,
20% glycerol and 10% 2-mercaptoethanol) was boiled
for 5 min. After electrophoresis for 2h 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
(143-200 kDa, igh range; BRL).

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
iyjection schedule, the rabbits were bled to obtain the
normal serum. Initially, 500 pg/ml™ of purified virus
was emulsified with 1 ml of Freund's complete adjuvant
(Sigma Chemical Co., USA) and then myected
subcutaneously, followed after 2 weeks by four
intramuscular booster ijections at weekly intervals
using incomplete adjuvant. The rabbits were bled three



Am-Euras. J. Agric. & Environ. Sei., 2 (6): 746-735, 2007

times, started one, two and three weeks afier the last
injection. The antisera were separated and collected,
then overnight-cross absorbed at 4°C with 5% (wiv)
extracted sap of healthy Allium sativien cv. Chinesge
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 supematants; cross
absorbed antiserum from the three bleeding were
tittered by repeat-indirect enzyme linked
immunosorbant assay (R-ELISA) based on the method
of Baunoch et &/. [17].

OYDV-immunoglobulin G {OYDV-IgG) was
igolated and purified from the crude antizerum; which
gave a high titer by R-ELISA, according to the method
of Peroza et @/. [18] with some modifications. The
antiserum 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
potasgium phosphate buffer, pH 7.2, then precipitate by
gaturated ammonium sulfate solution and low speed
centrifugation. The IgGopellets were resuspended in
distilled water followed by dialyzing against phosphate
buffer, pH 7.2. The concentration of IgG was adjusted
to 1 mg;’ml_1 when the Optical Density (OD) at
wavelength 280 nm wag 1.46. The OYDV-IgG was
stored at-20°C until use.

Immunocapture/reverse transcription-polymerase
chain reaction (IC/RT-PCR): IC/RT-PCR was
performed to confirm the specificity and high
sengitivity detection between the OYDV particles and
its IgG that obtained from this study. IC/RT-PCR was
done in a one-tube single step method using 200 pl
MicroAmp optical tubes, previously coated for 2h at
37°C with 50 pl of an OYDV-IgG, diluted 1/500 in 50
mM carbonate buffer (pH 9.6). OYDV-infected and
healthy garlic leaves were ground 1:10 (wiv) in
extraction buffer according to Clark and Adams[19]

and subjected to IC at 4°C overnight as method of
Nolasco &t «/. [20]. The RT-PCR was carried out based
on the method modified from Sellner, 2t @/. [21]. The
forward and reverse oligonucleotide specific primers
were degigned after a search of sequences available in
the GenBank database (www. rcbinlm.nih.gov) and
applying the Primer Express software (PE Biosystem)
for amplify the common central region of OYDV op
gene [22]. The nucleotide sequences of those primers
were as follows; forward 5° CGA AGC AAA TTG
CCA AGC AG 3 andreverse 5° CGA TTA GCT GCC
CCT CTA AC 3. RT-PCR conditions used were 30
min at 48°C of retrotranscription, 10 min at 95°C as an
initial polymerase activation step, followed by 27
amplification cycles of 1 min denatured at 95°C, 1 min
annealed at 57°C, 1 min extended at 72°C and one final
cycle of 5 min at 72°C. The resulting reaction mixture
wasg analyzed by 1% agarose gel electrophoresis.

Virus distribution within garlic plant: In this study,
variations in viral concentration within a plant {(green
leaves and clove storage leaves) was determined using
indirect DAS-ELISA based on the method of Clark and
Adams [19]. Three of OYDV-infected garlic plants
cultivars Balady and Chinese were subjected for this
purpose. All leaves per plant were sampled one month
before harvesting and numbered according to position,
from top leat (No 1) to older one (No. 6). Also, the
presence of OYDV was tested in dormmant cloves of
garlic at harvest.

RESULTS

Mechanical isolation of OYDYV and symptoms on
test plants: The local lesions showed in the inoculated
O amaranticolor and C. quinoag provided an evidenced
that more than a single virus had existed. Necrotic and
chlorotic local legions (NLL and CLL) were developed
in Clamaranticolor leaves inoculated with symptomatic
garlic extract. Developed two types of local lesions

@

Fig. 1: The local lesions induced by inoculation of infected garlic sap, A: from untreated sap on O amaranticolor.
After sap exposure to 60°C for 10 min on C. amaranticolor (B) and O gquinoa (C).
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Fig. 2: Symptoms induced on test plants after mechanical inoculation by OYDV-garlic isolate. B-E: Development of
symptoms on garlic plants cv. Balady combared with control in A; F and G: Garlic plants cv. Chinese; H:

Onion leaves and I: Narcissus leaves

were differed in size and shape (Fig. 14A). The two virus
isolates were isolated and separated wvia single local
lesion transfer on C. amaranticolor. On the other hand,
in the other experiment, the infected garlic sap was
exposed to 60°C for 10 min and then inoculated to
amaranticolor. These procedures gave one type shape
of necrotic local lesions as shown in C amaranticolor
and O guinog Fig. 1B and C, respectivelly. Single local
lesions were cut from . amaranticolor and inoculated
in virus-free garlic plants cv. Balady; the symptoms
occurred as numerous striking, short yellow streaked
spots in the basal of leaves and then became completely
chlorotic, partially flattened, crinkled and wilted
Fig. 2A-E. On the other hand, severe mosaic was
induced on garlic plants cv. Chinese Fig. 2F and G,
yvellow spot, streaking, zigzag leaves were occured on
inoculated onion plants Fig. 2H and yellow spots were
induced on MNarcissus sp. Fig. 2L

The obtained results indicated that the OYDV
isolate can be easily transmitted by sap inoculations to
60% of garlic plants. The reaction on the test plant
species belonging to five different families are
represented in Table 1. Results indicated that the tested
virus isolate has a narrow host range restricted in some
species and cultivars of Gaidlic and Onion plants as well
as the diagnostic plants, i.e. Chenapodium spp., which
were infected and positively reacted with the virus
isolate (Fig. 1 and 2), but the virus isolate could not be
mechanically transmitted to leek plants. On the other
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Table 1: Reactions of test plants mechanically inoculated with
OYDV-garlic isolate

Back inoculation

Test plants Symptoms  to Ol guinog
Farnily: Alliaceae
Alljrm sattvon ov. balady s, Cr, Z1 +
A. sativesn ov. China Bty M +
A cepa cv. Giza 20 Ys, Z1 +
A. ampleloprastim - -
Narcizsus sp. Tz +
Cririm longiflonan Ts +
Family: Chinopodiaceae
Chenapodizon amaranticolor  CLL +
C. griinog NLL +
C. albeim NLL +

Family: Solanaceae

Datura stram onium

D. metale

Nicatimna gltinosa

N. tabaccim var. white urly
Family: Cucurbitaceae

Chictrbita pepo ov. Eskandarani

Chictonis sativies ov, peta alpha

Family: Legurninoseae
Phase adris vidgaris ov. Contender-
Viciz fabae ov. Giza planka

- Mo symptomns, +: symptoms CLL: Chlorotic Local Lesion, Cr
Crinkle, M Mosaic, NLL: Necrotic Local Lesion, Sm: Severs
mosaic, Ts: Yellow streak, 21 Zigrag leaf
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Fig. 3: Electron micrographs of ultrathin section of mesophyll cells of A. sativien cv. Chinese leaf plant, 30 days
post mechanical inoculation. Note, cylindrical cytoplasmic inclusions; pinwheels (PW) and laminated
aggregates (L.A), cell wall (CW), plasomodesmata (PD). (A, x 30,000; B, x 25,000)
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Fig. 4: Uliraviolet-absorption spectrum of OYDV

purified preparations

hand, all other inoculated plant species belonging to
families Solanaceae, Cucurbitaceae and Leguminaceae
showed negative results. These results were confirmed
by back inoculation to C. guinoa.

Aphid transmission: Resulis showed that the OYDV
was transmitted in a non-persistent manner by AL
persicae  (Sulz) from infected garlic to healthy

garlic plants. When checked for the presence of OYDV
30 days post-aphid transmission by characteristic
symptoms and back inoculation on O gmaranticolar,
only 35% to be infected.

Ultrathin sections: The electron micrographs of
ultrathin sections of A. sativin cv. Chinese leaves,
exhibited the characteristic symptoms of OYDV,
showed cylindrical Cytoplasmic Inclusions (CI) as
pinwheels and laminated aggregates (Fig. 3A and B) in
infected mesophyll cells.

Virus purification: The ultraviolet absorption
spectrum of OYDV-purified preparations as illustrated
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Fig. 5: Electron micrograph of purified OYDV, stained

with 2% uranyl acetate, (x 60,000)

by Fig. 4, showed a typical curve for nucleoprotein with
Aggp peak and Agsminimum. The relation of Ay
was 1.133-1.158 and Agﬁg;ggg was-1.450-1.560. The
purification method yielded 12-15 mg virus
puritied/1kg infected leaf tissues based on the
extinction coefficient of 2.4 for 1 mg ml™ solution.
Electron micrographs of purified preparation showed
numerous flexuous filamentous particles (Fig. 5) with
a length of 725-750 nm and 15 nm in width, when
negatively stained with 2% aqueous uranyl acetate and
examined in transmission electron microscope.

Coat protein analysis: The coat protein of virus
particles was  detected in 12% SDS-PAGE and
migrated as a single band with a molecular weight of
~30kDa (Fig. 6).

Titer of OYD V-antiserum: The polyclonal antizerum
against OYDV igolate was produced and its titer was
determined by indirect R-ELISA. Totally three
bleedings were obtained from the rabbits immunized
with OYDV. Data in Table 2 showthat three bleedings
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Table 2: Determination of OY DV antiserum titer by R-ELIZA
Indirect DAS-ELIZA detection in three bleedings

Dilutions Mormal serum i g™ 3

of anti-and = ceeeeemcmmmeccmmemceeceen eeeeeeecmecee e mmmmmm e
normal serurm EV E EV E EV E EV

1/50 0122 - 1.800% + 2.498 + 1.990 +
1/100 0,121 - 1.517 + 1.921 + 1.683 +
1/500 0191 - 1.093 + 1.64¢ + 1.257 +
141000 0130 - 0.854 + 1.498 + 1.234 +
141500 0191 - 0.532 - 1.309 4 0.820 +
1/2000 0,191 - 0.390 - 1.159 + 0.581 +
1/2500 0120 - 0.299 - 0.996 + 0.409 -
1/3000 0.120 - 0.301 - 0,708 *: 0.287 -
1/3500 0.1%0 - 0.295 - 0.492 - 0.209 -
1/4000 0189 - 0,198 - 0,239 - 0.1%9 -
1/4500 0130 - 0.195 - 0.198 - 0,196 -
1/5000 0130 - 0,195 - 0,195 - 0,194 -
Healthy control (1 0_1) 0121 - 0.268 - 0.267 - 0.268 -
Positive control {1 O_l) 0.1%2 - 2.102 + 2.635 + 2.250 +

FELISA value (EV) at 405 nm was an average of 4 replicates, Healthy control: Healthy garlic tissues, Positive control: OYDWV-mifected garlic

tissues, Mote: The ELISA walue that over two folds of healthy control was considered as a posttive (+) results

Table 3: ELIZA readings for OYDV concentrations m different leaf
positions and cloves in garlic plants

Kba M 1 2

Cultivars
Tested tissues Balady Chinese
Green leaves
66.0 Top leaf 0.702% 0.957
Second leaf 0.758 0.982
Third leaf 0.845 1.056
45.0 Forth leaf 0.953 1.237
Fifth leaf 1.142 1.249
36.0 Sixth leaf 1.166 1:958
Cloves 0.739 0.857
29.0 30 KDa - OYDV Healthy control 0.219 0.277
Positive control 1.254 1.373
4.0 FELISA Value (EV) at 405 nm was an average of 4 replicates,
Healthy control: Healhy garlic tissues, Posttive control: OYDV-
infected garlic tissues, Mote: The EIIRA value that over two folds of
200 healthy control was considered as a positive (+) results
varied in their titers. Positive ELISA wvalues were
142 obtained up to dilutions of 1/1000, 1/3000 and 1/2000

for the 1, 2 and 3™ bleeding respectively. According to

titer of different bleedings of OYDV polyclonal

Fig. 6: Electrophoresis of OYDV-coat protein in 12% antiserum, the 37 bleeding was used for isolation of
SDS-PAGE. Lane M, protein mol.wt markers; IgG. The contration of IgG was adjusted to 1 mg ml™!
Lanes 1 and 2, OYDV-coat protein when OD at 280 nm was 1.46.
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Fig. 7. Agarose gel electrophoresis analysis of IC/RT-
PCR product of central region of OYDV cp
gene, stained with ethidium bromide. Lane 1,
positive reaction from OYDV-infected garlic
plants. Lane 2, positive reaction from purified
OYDV preparation. Lane 3, healthy control
{reaction from healthy garlic plants). It should
be noted that the obtained amplicons have the

expected size (cz. 601 bp)

IC/RT-PCR: IC/RT-PCR was done in a one-tube
gingle step method to confirm the specificity between
the purified virug and its IgG. Results indicated that the
OYDV particles in both infected garlic tissue and
purified virug preparation were immunocaptured by
gpecific OYDV-IgG, thus, the genomic viral RNA
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 gize length
{ca. 601 bp) was amplified as shown in Fig. 7 (Lane 1
and 2). A negative result of IC/RT-PCR was obtained
with a healthy garlic tissue (Fig. 7; Lane 3).

OYDV distribution within garlic plant: Data in
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
gixth 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
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material. This fact accounts for the observed heavy
viral infection and implieg 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 A. sativim infecting
viruges. The resulis showed that garlic in Egypt is
heavily infected with viruses. OYDV, probably the
most important virug of garlic, which found to be the
most abundant and widespread virus [23]. Results of
detailed host range and serological studies by Van Dijk
[1,2] on isolates from a large nmumber of Alliwms pp.
suggested that, in addition to OYDV and LYSV seem
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 [24, 25].

In present study, OYDV-G wag isolated from
garlic wvia serial local lesion transfer on
amaranticolor and then back inoculated on virug-free
garlic plants. The results indicated presence one virus
isolate; the evidence for this is biological reactions.
Alsgo, 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 izsolate and OYDV-onion izolate (OYDV-0)
are much like in biologically properties. The OYDV-G
isolate was mechanically transmitted and cansed
chlorotic and necrotic local lesions in O amaranticolor
and C quinog, respectively and can be transmitted with
difficulty to onion. This indicates that OYDV-G iz a
newly reported isolate of OYDV, since it was
mentioned that OYDV-O was eagily transmitted to
onion [6, 26].

Aphid transmission of OYDV-G from garlic to
garlic was confirmed by A persicae that could be
transmitted the wvirus isolate in non-persistant
manner. M persicae was confirmed as a vector
for OYDV [27]. M persicae are polyphagous and
widely distributed in Egypt. It forms large colonies in
numerous horticultural and field crops beside garlic
fields. Thig 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 observed in OYDV-infected
garlic mesophyll cells. This result characterized OYDV
as a member of potyvirus subdivision IT according to
Edwardson’s classification [28]. This result agrees with
earlier reports by Verhoyen and Horvat [29]; Paludan
[30] and Lunello et /. [13].
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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 contamning 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 fyggpg of 1.450-1.560. The estimated yield of
purified virus was 12-15mg kg™ infected garlic leaves.
These results relatively agreed with previous finding by
Helguera et al. [14]. The particle model length was
725-750 nm, similar to the 750 nm reported by
Helguera et al. [14].

The molecular weight of viral coat protein was 30
kDa when determined by SDS-PAGE. This data was
consistent with that found by Bruntet al. [10].

In the present study, the polyclonal antibody was
successfully raised to the OYDV-G and three bleedings
were obtained and showed that the 2"® bleeding was the
highest one 1n 1ts titer using R-ELISA. The OYDV-IgG
was purified from the 2d bleeding using the caprylic
acid procedure and use it in ELISA and IC/RT-PCR
detection.

In contrast to other virus genera, serology 1s not a
very good parameter for virus differentiation among
viruses of the genus Pofyvirus, because serological
cross reactions often cause misinterpretation of results
[31] and it is not suitable for potyvirus taxonomy [32].
These observations supported the application of
molecular techniques for characterization of the garlic
viruses as demonstrated by others [5, 33-36]. In the
present study, the posiive IC/RT-PCR reaction
mndicated the specificity between the OYDV-G particle
and its Tg@G, also it confirmed the specificity primers
that used to amplify the common central region of
OYDYV coat protein gene with expected size length of
approximately 601 bp. Several papers have reported the
use of RT-PCR as highly sensitive techmque for
detection of viruses in Alfium [3, 37]. RT-PCR using
specific primers can be helpful in the detection of new
garlic virus's not yet characterized [38]. PCR fragments
from OYDV-G and LYSV 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 potyvirus
species, the specific probes can be used for virus
diffeentiation, providing an accurate method for
detection of mixed mfections of garlic viruses.
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These distinet of 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 culture and thermotherapy [39]. Because OYDV
concentrations in the apical, physiclogically youngest,
leaf1s low, testing dormant cloves of garlic for presence
of OYDV was conducted. This procedure agrees with
Vunsh et al. [40]. This study suggested that the present
system 1s sensitive enough to detect virus in clove
storage leaf than in the leaf imitials of the dormant
plantlets. This test could be 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. However, testing one clove per bulb will only be
suitable.
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