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Abstract ;

Six isolates of Sclerotium
cepivorum Berk were isolated
from naturally infected garlic
plants collected from different
localitiecs of EL-Minya, Assiut
and Sohag Governorates. Patho-
genicty tests indicated that iso-
lates No.2, 3 and 6 were highly
pathogenic to garlic as compared
with isolates No.1,4 and 5.

Protein of six isolates of S
cepivorum was compared by
polyacrylamide gel electrophore-
sis (PAGE) and sodium dodecyel
sulfate-polyacrylamide gel clec-
tophoresis (SDS-PAGE). Protein
profiles separated by PAGE, iso-
late No. 1 showed the highest
number of bands (20 bands),
while isolate No. 4 showed the
Jdowest number (15 bands). The
number of bands of other isolates
was 16 or 17 bands. Protein pro-
files separated by SDS-PAGE,
isolate No. 5 showed the highest
number of bands (19 bands)
while isolate No. 3 showed the

lowest number of bands (6
bands). The other isolates
showed a number of bands
ranged from 13 to 17 bands. On
the basis of electrophoretic dis-
similarities among protein band-
ing paterns, isolates  were
grouped by claster analysis and
the results were experessed as
phenograms. Grouping the iso-
lates based on PAGE analysis
was associated with geographic
of isolates,however, grouping the
isolates based on SDS-PAGE
was associated with virulence of
isolates

Introduction :

White rot caused by the soil
inhabiting  fungus  Sclerotium
cepivorum Berk., is a very seri-
ous discase on garlic {A/lium sa-
tivum L) which causes tremen-
dous losses to this crop in the
field. It is widespread in many
different countries all over the
world and it was first observed in
1929 in Egypt (Nattrass 1931)In
upper Egypt, in heavily infested
soil infection
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in garlic fields reach 100%.
therefore, growing garlic become
of no economic .

Molecular biological approaches,
i.e protein profile, isozyme
analysis and PCR have been used
to determine the variation within
and between fungal specics and
isolates. Protein provide a direct
measure of gene homology. Elec-
trophotric protein analysis have
been used to study the variations
among different isolates and spe-
cies of Glomerellna |, cingulata
(Stipes and McCombs  1965),
Septoria species, (Durbin,1966),
Phytophthora, cinnamoni, (Gill
and Zentmyer,1978), Sclerotinia
sclerotiorum, Sclerotinia irifo-
liorum and Sclerotinia minor
(Petersen et al., 1982), Botrytis
species (Backhouse et al.,1984),
Sclerotinia homoeocarpa, Scle-
rotium cepivorum and Lam-
bertella subrenispora (Novak
and Kohn,1988) Cephalosporium
mayvdis and C.  acrrmonium
(Abou-ELSeoud and Saeed 1990)
Sclerotivm species (Saced and
Abou-ELSeoud 1990), Fusarium
oxysporum Schlect ex fr (Saced,
1993) Fusarium monilforme, F.
proliferatum and F.subglutinana
(Vaguifalvi and Szecsi, 1994),
Fusarium oxysporum, {Mandeel
et al., 1994y Fusarium spp. (Yil-
mattila et al, 1996), Fusarium
culmorum (Etebrian et al, 1996)
Beauvera brongiartii (Reineke
and Zebitz, 1996) Fusarium ox-
ysporum and F. moniliforme (EL-
Zawahry,Hida ef al, 2000},
Fusarium specialis (Moubasher
and Baibridge, 2000) Scleratium
cepivorum Berk. (Mo-

hamed,Nashwa 2004) and Fusa-
rium solani and Fusarium sam-
bucunum (Abo-El naga.Heidi and
Fl - Aref,2005) .

In addition, molecular differ-
ences in protein patterns of
pathogenic and non-pathogenic
strains were used to determine
the virulence related proteins
(Wagih et al, 1986 ; Abou-El
Scoud and Saeed, 1990; Abo-El
naga and El Araf, 2005).

The Present study is an at-
tempt to understand the differ-
ences and the inter-relationships
between 6 isolates of Sclerotium
cepivorum in the protein patterns
as well as its relation to virulence
and geographic origin of isolates

Material and Methods :
Isolation :

Natural diseased garlic plants
showing white rot symptoms
were collected from different
locations of El-Minya; Assiut
and Sohag, governorates of
Egypt.

Infected plant parts were
washed thoroughly with tap wa-
ter then cut into small pieces (0.5
em’long) and surface sterilized
by immersing them in 3% clorax
(Sodium  hypochloride)solution
for three minutes, then washed
by rinsing several times in ster-
iled water.

Disinfested plant pieces were
plated on Potato Dextrose Agar
medium and inocubated at 20°C
for 7 days. The fungal isolates
were purified by using hyphal tip
isolation lechniques as described
by Brown (1924). The fungal
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1s0lates were identified according
to (Clements and Shear,1937)
Pathgenicity test:

Six isolated of Sclerotivm
cepivorum were tested for their
pathogenicity on Chinese garlic
cultivar as mentioned by (Abd-
El-Rehim, 1984).This experiment
was carried out under greenhouse
conditions in 2005/2006 growing
season. Data were recorded after
90 days from planting as a per-
centage of infection .

Extraction of fungal protein :

Protein extracts from S, cepi-
vorum isolates were prepared
according to (Guseva and Gro-
mova, |982), (Ratay — Gu-
ranowska ef al., 1984) and (Ius-
sein, 1992) in the following way,
Fungal isolates were grown for
22 days at 20°C on liquid
Czapek's medium the mycelium
was harvested by filtration
through cheesecloth, washed
with distilled water several times
and freezed —dried. The frozen
mycelium was suspended in
phosphate buffer pH 8.3 (1-3
mL/g mycelium), mixed thor-
oughly with glass beads, and
ground in liquid nitrogen to a
fine powder. The ground myce-
lium was centrifuged at 19.000
rpm for 30 minutes at 0°C. The
protein content in supernatant
was estimated according to
(Bradfrod ,1976) by using bovine
serum albumin as a standard pro-
tein, If protein concentration was
low, protein would by precipi-
tated from the clarified super-
natant by adding ammonium sul-

fate at 70% of saturation (60 g /
100 ml.} then kept in the refrige-
tor for 30 hr. Pellets, collected by
cenfrifugation at 11.000 rpm for
30 minutes, were resuspended in
phosphate buffer pH. 8.3 and
subjected to dialysis for 24 hr.
against the buffer and centrifuga-
tion at 11.000 rpm for 30 min-
utes. Protcin was estimated in the
obtained supernatant.

Electrophoresis of native pro-

tein (PAGE) :

Thawed protein-extract su-
pernatant was mixed with equal
volume of a solution containing
20% glycerol (v/v) and 0.1%
bromophenol blue (v/v) in 0.15
M Tris-Hcl, pH 6.8. Twenty mi-
croliters of the resulting suspern-
sion (40 to 60 ug of protein) was
subjected to electrophoresis in
2.5 mM Tris buffer containing
192 mM glycin at pH 8.3. Elec-
trophoresis was conducted at
room temperature (approximately
20 to 25° C), for 9 hr. on an 15%
poyacrylamide gel with a 6%
stacking gel, at 20 and 10 mA,
respectively, until the dye
reached the botiom of the sepa-
rating gel. Electrophoresis was
performed in a vertical slab mold
(16.5 x 14.5 x 0.1 cm). Gel was
stained with silver metrate for the

detection of protein bands
(Sammons ef gi., 1981).
Electrophoresis dissociated

protein (SDS-PAGE) :

For electrophoresis of disso-
ciated proteins, each supernatant
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was mixed with an equal volume
of a solution consisting of (by
volume) 64% buffer (0.15 M Tis
Hcl, pH 6.8); 20% glvcerol; 6%
Sodium dodecyl sulfate (SDS);
10% 2-6 mercaptosthanol and
0.1% bromophenol blue, before
boiling in a water bath for 3 min-
utes .

Twenty-micro liter samples
{40 pg of protein) were subjected
to electrophoresis in 15% poly-
acrylamide prepared in 0.1%
SDS (laemmii, 1970 and La-
torre,et al,. 1995), The electro-
phoresis, staining, and distaining
were conduced as described for
native (undissociated) protein.

Gel analysis :

A gel decumcutation and
analysis system (Uvitec cam-
bridge, Uk was used 1o document
the result of electrophoresis and
to claster the electrophoretic pat-
terns of proteins by the UPGMA.
Results :

Table (1) represent the
pathogenic capabilitics of the
tested Sclerotium cepivorum iso-
lates on Chinese garlic cultivar .
Data indicate that the tested iso-
lates proved to be pathogenic on
the tested Chinese garlic cultivars
causing white rot disease. Viru-
lence of isolates on the tested
garlic cultivar varied from highly
virulent to weakly virulent. Iso-
lates No. 2,3 and 6 were highly
virulent isolates, however, iso-
lates No. 1,4 and 5 were weakly
virulent isolates

Table (1) : Pathogenic capabilities of six S. cepivorum isolates on

Chinese garlic cultivar,

Isolate No. Localities Percentage of infected plants
| El-Minya 21.42
2 El-Minya 85.71
3 Assiut 92.85
4 Assiut 14.28
5 Sohag 25.00
6 Sohag 89.28
LSD. At5% 36.82

Data presented in Table (2)
showed the protein profiles sepa-
rated by PAGE. Isolale No. |
showed the highest number of
bands (20 bands), while isolate

No. 4 showed the lowest number
{15 bands}. The number of bands
of the other isolates was 16 bands
for isolates No.3 and 5 and 17
bands for isolates No. 2and 6.
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Fig(1) : Protein patterns obtained by polyacrylamide gel electropore
sis (PAGE) from 6 isolates of S. cepivorum
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Table(2) : Protein patterns obtained by polacrylamide gel
electrophoresis (PAGE) from 6 isolates of 5. cepivorum .
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Fig (2) showed a dendrogram
based on claster analysis of the
data showed in Table (2). The
overall similarity level among the
isolates was 10%. At this similar-
ity level the isolates was divided
into two remotely related groups,
the first group included only iso-
late No. 1, while the second
group included only isclate No.
1, while the second group in-

cluded the other isolates, the lat-
ter group included two isolates

from Assiut and two isolates
from Sohag.
Similarly level (SL=35%)

two isolates from Sohag and two
isolates from Asstut (SL=25%). -
Isolate  from El-Minya was
placed in separate subclaster
(SL=10%).

Fig(2): Phenogram based average linkage claster analysis of electro
phoretic protein patterns obtained polacrfamide gel electro
phoresis from 6 isolates of S. cepfrorum.
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Table (3) showed the protein profiles separated by SDS-PAGE. Isolate
No. 5 showed the highest pumber of bands (19 bands),
while isolate No. 3 showed the lowest number of bands (6
bands). The other isolates showed a number of bands ranged

from 13 to 17 bands.
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Fig(3): Protein patterns obtained by sodium dodecyl sulfate-
polacrylamide gel electroporesis (SDS-PAGE) from 6 isolates
of 8. cepivorum.
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Table(3) : Protein patterns obtained by sodium dodyl sulfat- polya
cylamide gel electrophoresis (SDS-PAGE) from 6 isolates
of S.cepivorum..
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similarity level among the iso-
lates was 15%.

At this level, the isolates
were divided into two remotely
related groups the first group in-
cluded only isolate No. 3 while
the second group included the
other isolates. This group in-

cluded two highly pathogenic
isolates No.2and 6 (SL=60%),
and two weakly pathogenic iso-
lates No.land 5 (SE=42%). Iso-
late No. 3 from Assiut was
placed in a separatec subclaster
Si.=25%.

Fig(4): Phenogram based average linkage claster analysis of electro
phoretic protein pattern obtained by SDS-PAGE from 6 iso-

lates of S.cepivorum..
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Discussion :

The clectrophoresis profiles
of protein of 6 isolates of 8. cepi-
vorum showed differences in the
number of bands and molecular
weight of the proteins,

Groping the isolates based on
PAGE analysis was associated
with geographic origin of iso-
lates,

Thus the two isolates from
Sohag were included in one sub-
claster, while those from Assiut
were placed in another subclas-
ter. The low level of similarily

1

-

!

among isolates from each gover-
norates may indicate high level
of genetic diversity within the
population of each governorate.

The two isolates from El-
Miya were anotable exception
because they were rewately re-
lated from each other due to the
presence  of a heterogeneous
population of isolator in EI-
Minya.

Grouping the isolates based
on SDS- PAGE was associated
with their virulence level regard-
less of their geographic origin.
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The two highly pathogenic
isvlates Mo, 2
cluded in one subclaster although
isolate No. 6 came from Sohag,
while isolate No. 2 came from
El-Miya.

Similarity, the weakly patho-
genic isolates No. 5 and | were
placed in the same subclaster
although isolates No, 5 came
from Sohage, while isolate No. 1
came from El-Minya. Isolates
No.3 and 4 came from Assiut
however they were placed in re-
motely related subclasters be-
cause one of them No. 4 was
weakly pathogenic, while the
other isolate No. 3 was highly
pathogenic. This result confirmed
that SDS-PAGE grouping the
isolates was associated with their
pathogenicity and not their geo-
graphic origin. Such results are in
agreement with those reported by
(Wagih et al,1986, Abu-El-
Seoud and Saeed, 1990, Saced,
1993, El-Zawahry, Hida er af,
2000, and Abo- Elnaga,.Heidi
and Aref, 2005).

and 6 were in-
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