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Abstract:

Antibiotic is one of the most important commercially exploited secondary
metabolites produced by various microorganisms (as a bacterium or a fungus).
The growing recognition of the pressing need for new antimicrobial agents for
the treatment of infectious diseases demands discovering new antibiotic-
producing strains of bacteria.

In the present investigation, soil samples contaminated by human feces
were collected from different geographical regions belonging to Cairo, Assiut
and Qena cities , Egypt; to isolate some strains of antibiotic- producing bacteria
and characterize the isolates using RAPD- PCR technique. One hundred and ten
strains of bacterial isolates were isolated from the collected soil samples. From
which five selected isolates (D110, D3, D103, D106 and D104) showed promis-
ing results for an effective antibiotic production according to the microbial sensi-
tivity tests with two Gram positive and two Gram negative bacterial strains by
forming a clear zone of inhibition. The results showed that the average of clear
zones of Gram positive bacteria are wider than the average of clear zones of gram
negative. Such isolates have more ability to inhibit the growth of Gram positive
bacteria than to inhibit the growth of Gram negative bacteria. The five coded se-
lected strains were identified as, Bacillus licheniformis, Bacillus pumilus, Staphy-
lococcus epidermidis, Serratia marcescens and Paenibacillus lautus , respec-
tively.

In addition, it has been possible to differentiate between the isolated strains
at the molecular level using RAPD-PCR. The resuits showed that these isolates
can be described according to the banding- profile pattern. The five selected iso-
lates were grouped in four clusters; based on genetic similarity. The first and the
second groups were represented by D106 and D103 respectively. The third group
included the two isolates; D104 and 110 and the strain D3 represented the fourth
group. -
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Introduction:
Antibiotics are one of the most
important commercially exploited

secondary metabolites produced by
bacteria. The remarkable increase in
antibiotics resistant bacterial species
(Motta et al, 2004; and Huda Sheikh ,
2010 ) lead to search for new sources
of antibiotics through the isolation
and identification of new types of mi-
croorganisms such as bacteria, fungi
and actinomycetes (Alexander, 1982).
Bacillus species producing antibiotics
have been used as biocontrol agents
against pathogenic fungi (Yilmaz, et
al., 2005). More than 1200 isolates of
lactic acid bacteria isolated from dif-
ferent environments were screened
for antifungal activity, from which
approximately 10% represented in-
hibitory activity and 4% showed
strong activity against Aspergillus
Sfummigatus (Magnusson, et al,
2003).

Soil is considered one of the
most suitable environments for mi-
crobial growth (Cavalcanti, et al,
2006). Most of the antibiotic produc-
ers used today are soil microbes. The
genus Streptomyces , an antibiotics
producer , has been isolated from the
soil of Yemen (Ahmed, 2003). One
hundred bacterial isolates were iso-
lated from six different soil samples
collected from Egypt (Gebreel, et al.,
2008). They reported that twenty of
them could antagonized some se-
lected plants and human pathogenic
fungi with varying degrees. More-
over, among twenty bacterial strains
isolated from soil stressed agro-
ecological niches of Eastern Uttar
Pradesh, India, eleven isolates
showed strong antimicrobial activities
(Singh, et al., 2009). Fecal wastes
from domestic, wild life animals and
human applied to the soil may con-

tain a wide variety of pathogenic vi-
ruses, bacteria, and parasites.

The traditional typing methods
for discriminating different bacterial
isolates of the same species are essen-
tial epidemiological tools in infection
prevention and control. Traditional
typing systems based on phenotypes,
such as serotype, biotype, or anti-
biogram, have been used for many
years. However, the developments of
molecular methods have revolution-
ized our ability to differentiate among
bacterial isolates (Sabat, et al., 2013).
Random Amplified Polymorphic
DNA - PCR (RAPD-PCR), which has
been described by Williams, et al.,
(1990) is the most frequently used
PCR- based techniques . In this tech-
niques single or a pairwise combina-
tion of primers, typically 10 nucleo-
tides in length, are used to amplify
target sites for the primer happen to
occur within approximately 5 Kb of
each other on opposite DNA strand.

The present investigation aimed
to isolate some strains of antibiotic-
producing bacteria from soil samples
contaminated by human feces col-
lected from different geographical
regions in Egypt and characterizing
the isolates using RAPD- PCR tech-
nique.

Materials and Methods:
¢ Collection of Soil samples:

Five soil samples were collected
from different locations belonging to
Cairo, Assiut and Qena cities, Egypt.
Soil samples were taken in sterilized
polyethylene bag using sterilized
spatula then transferred to the labora-
tory at the Department of Genetics,
Assiut University. Samples were
dried at air oven and then cooled to
room temperature.
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o Isolation of bacterial isolates:
Suspensions were made by add-

ing 1g of each soil sample to 100 ml
sterile saline solution. Ten fold dilu-
tions of these suspensions were plant-
ed on Luria — Bertani (LB) agar me-
dium and incubated at 37°C for 72
hours. Single colonies of the grown
bacteria which varied in shape and
color were picked up using a sterile
loop and purified by streaking on nu-
trient LB agar. The bacterial isolates
were kept on LB slants agar and
stored at 4 C and recultured month-
ly.

o Testing pure isolated cultures for
their abilities to produce anti-
biotics:

The bacterial tester strains,
which were used to detect antibiotic
activity of isolated strains, were de-
livered from Medical Microbiology
and Immunity Department, Faculty of

Medicine and, Dairy Science De-
partment, Faculty of Agriculture, As-
siut University, Assiut, Egypt. The
tester strains were chosen according
to (Narisawa, et al., 2008; and Chan-
drashekhara, 2010) and included the
following different genus of bacteria:

I) Two Gram positive Bacteria:
Bacillus subtilis and Staphylococcus
aureus.

II) Two Gram negative Bacteria:
Escherichia coli and Pseudomonas
aeruginosa.

All isolates were tested for anti-
biotic production by two different
methods: Filter disk assay (Fitri and
Bustam, 2010) and Agar Streak
Method (Basavaraj, et al., 2010; and
Chandrashekhara, 2010). Fig (1)
shows an example of antibiotic activ-
ity of isolated strains tested by the
two methods.

()

(b)

Fig (1) An example of antibiotic activity of isolated strains tested by:

a- Filter disk assay
b- Agar Streak

The selected isolates were char-
acterized morphologically. The mor-
phological features were colony form,

surface, margin, elevation, and colour
in addition to cell shape and gram
stain.
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e Extraction of genomic DNA for
PCR:

The extraction of total bacterial
genomic DNA was performed ac-
cording to procedures described by
Sambrook et al. (1989) with some
modifications. Briefly, Cells from 50-
ml cultures were harvested by cen-
trifugation and the pellets were resus-
pended in 2 ml TEN buffer [150 mM
NaCl, 10 mM Tris-HC1 , 100 (pH=
8.0), 100 mM EDTA (pH=8.0) con-
taining 4 mg/.mL lysozyme. The cells
were grounded in liquid nitrogen
then, 800 pl of 60°C CTAB extrac-
tion buffer (100mM Tris-HCI, 1.4M
NaCl, 20mM EDTA, 2% hexadecyl-
tri-methyl-ammonium bromide) was
added , adjusted to pH=8.0 and incu-
bated at 60 °C for 30 min. The DNA
was extracted by adding 1 volume of
chloroform-isoamyl alcohol (v/iv =
24:1, pH=8.0), and the mixture was
mixed gently and centrifuged at 5000
rpm for 20 minutes at 10°C. Then the
aqueous phase was transferred to
clean tube and the nucleic acids were
precipitated by adding 0.1 volume of
sodium acetate (pH=5.2) and 0.6 vol-
ume of isopropanol to the super-
natant. The mixture was incubated in
ice for 30 min and centrifuged
(10,000 rpm for 5 min at 4 °C) to re-
cover the precipitated nucleic acids.
The pellets were washed with 70%
ice-cold ethanol and centrifuged at10,
000 rpm for 2 min at 4 °C). The pel-
lets were dissolved in 300-500 pl TE
buffer (10mM Tris/HCl, 1 mM
EDTA, pH 8-0) and treated with 3pul
RNAase and incubated in 37°C for 30
minutes. Samples were then treated
with 3pul proteinase-K and incubated
at 37°C for 30 minutes. The DNA

was precipitated, washed, and dis-
solved in TE as above. The DNA
samples were kept at -20°C.

¢ RAPD-PCR and electrophortic
analysis:

Polymerase  chain  reaction
(PCR) was conducted using ten arbi-
trary 10-mer oligonucleotied primers
obtained from commercial sources
(Operon Technologies, Alameda, CA.
USA),Table (1) gives the codes and
sequences of used Primers.. PCR re-
actions were conducted according to
Williams et al. (1990). The reaction
conditions were optimized and mix-
tures (25 pl total volume) were com-
posed of 11.7 pl dH,0O, 3.0 pl 10X
reaction buffer, 3.0 ul dNTP's mix,
2.0 pl primer, 4.0 pl MgCl; o3 pl Taq
DNA polymerase and 1 pl Template
DNA. The reaction was overlaid with
mineral oil and thermal cycling
achieved in TECHNE thermocycler
(Model FTGENSD, TECHNE, Cam-
bridge Ltd, Duxford, and Cambridge,
U.K.) according to the following pro-
gram: initial denaturation at 85°C for
3 min, followed by 40 cycles of 85°C
for 1 min, 33°C for 2 min, 72°C for 2
min, and a final extension at 72°C for
10 min and subsequently cooled to
4°C. PCR products were resolved by
loading 14 pl of each reaction onto a
1.4% ultra pure agarose gel contain-
ing 0.01% ethidium bromide in 1X
concentration Tris- acetate (TAE)
buffer (89mM Tris-borate; 2.5mM
EDTA). To visualize RAPD bands,
electrophoresis was carried out under
constant voltage of around 60V for
approximately 3-3.5 hours. The pat-
terns were visualized on a Transillu-
minator (Ultra-Violet Product, Up-
land, CA, USA)).
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Table (1): Codes and sequences of used Primers.

Serial No. Primer codes Sequence (5’ to 3%)

1 OPAO1 5'-CAGGCCCTTC-3'

2 OPAO8 5-GTGACGTAGG-3'

3 OPA09 5'-GGGTAACGCC-3'

4 OPI09 5'-GAGTCAGCAG-3'

B 5 UBCO01 5'-CCTGGGCTTC-3'

Analysis of RAPD banding pat-
terns: »
RAPD-based molecular markers
were scored visually using the soft-
ware package MVSP (Multi-Variate
Statistical Package) and DNA bands
were scored as present (1) or absent
(0). The pairwise comparisons be-
tween the tested isolates were used to
calculate the coefficient of genetic
similarity matrix (Gs) according to
Nei and Li (1979). To convert the ge-
netic similarity into genetic distance,
logarithmic transformation (-Ln Gs)
was computed to linearize the dis-
tance measure. Cluster analysis was
presented as the dendrogram based on
similarity estimates using the un-
weighted pair-group method with
arithmetic average (UPGMA).

2 *nll

Similarity =
(2 *nll)+n01 +nl0
Where:

nll - designates the number of common
bands for the two compared samples,
nl0 - cases where the bands were visi-
ble only in the first sample,

n0l - when bands were visible in the
other sample only (Dice, 1945).

Results and Discussion:

¢ Determination of antimicrobial
activity:

A total of 110 bacterial isolates
were isolated from various soil sam-
ples obtained from different geo-
graphic regions. The isolates codes
and their geographical regions are
given in Table (2).

The data of the sensitivity of
various tester strains (Gram-positive
and Gram-negative) to the soil iso-
lates by agar streak method are
shown in (Table 3). Ouly ten isolates
out of a total 110 bacterial isolates
had broad spectrum antimicrobial ac-
tivity against both Gram-positive and
Gram-negative tester strains. These
isolates were chosen for the further
molecular differentiation.

Table (2): Isolates codes and their geographical regions.

Code name Geographical region of isolates
From D1 to D30 Cairo
From D31 to D49 Qena
From D50 to D62 Assiut
From D63 to D84 New Assiut City

From D85 w0 D119

Qena
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Table (3): Sensitivity of various tester strains to the soil isolates by Agar

Streak Method.
+++ = Very good, ++ = Good inhibition, + = Moderate inhibition, - = No inhibition.
Bacterial tester isolates
Soil bacterial isolates B. S. E. P.
Subtilis aureus coli aeruginosa
D 3,55, 42 ++ + + _
D 103 + ++ _ _
D 106, 29 ++ +++ ++ +++
D 110, 40, 65 +++ +++ + _
D 104 ++ _ ++ 3
The rest of the isolated strains |Gives moderate inhibition with just one or another of
the tested strains.

As shown in Table (3) it can
concluded that the tester strains,
namely; B. subtilis and S. aureus
(Gram positive) were more sensitive
for bacterial soil isolates than E. coli
and P. aeruginosa (Gram negative).
The data also indicates that the lowest
sensitivity to bacterial soil isolates
linked to the tester strain P. aerugi-
nosa, whereas the high sensitivity of
the test strains for soil isolates were
noted for B. subtilis . Fitri and
Bustam (2010) concluded that the
Gram negative bacteria usually have
better protection to other antimicro-
bial compound rather than gram posi-
tive bacteria because both kinds of
bacteria have different cell wall com-
ponents , cell wall of Gram positive

bacteria contains peptidoglucan while
cell wall of gram negative bacteria
contains peptidoglucan and lipopoly-
saccharides.

Five strains that showed promis-
ing results for an effective antibiotic
production through the microbial sen-
sitivity tests were selected and identi-
fied as D110, D103, D104, D106, and
D3. The characteristics of such
strains are shown in Table (4). The
five coded selected strains were iden-
tified as, Bacillus licheniformis, Ba-
cillus pumilus, Staphylococcus epi-
dermidis, Serratia marcescens and
Paenibacillus lautus as shown in Ta-
ble 6 (Doaa, ,et al., Personal commu-
nication).

Table (4): The characteristics of the five selected isolates D110, D103, D104,

D106, and D3.

Characteristics Strains | Form |Surface| Margin | Elevation | Colour s:l:::)le (s;t‘:i:?
D3 (Bacillus pumilus) Irregularl Smooth |Undulating Flat Yellowish rod +
D 103 (Staphylococcus epidermidis) |Circular| Rough Entire Convex Whitish coccus |+
D164 (Paenibacillus lautus) Circular| Rough Entire Convex Whitish rod -

D 106 (Serratia marcescens) |Circular| Smooth | Entire Cor&;@;});(s}zihtly Red pigment| rod -
D 110 (Bacillus licheniformis) |Irregular| Rough lobate unbonate Whitish rod +
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e Genetic variation between the
isolates by using RAPD-PCR
analysis:

RAPD-PCR analysis technique
has been used to differentiate among

terns with products ranging from ap-
proximately 95 to 977bp. The total
number of bands produced was 45,
from which 19 bands were polymor-
phic with polymorphism percentage

the five selected antibiotic producing
isolates. Figure (2) gives the Agarose
gel electrophoresis of RAPD products
obtained by the different primers.
RAPD-PCR produced banding pat-

42.22% (Table 5). The high polymor-
phism may be due to different
sources/ locations of the of the iso-
lates (Table 5).

OPA-1

OPA-8

OPA-9

M B3 D140 D103 D104 D108 M D3 0110 D103 D104 D106

OPI-9

UBC-1

D3 B211C D103 D104 D106

D110 D103 D104 D106 M

1500bp B 1500bp

1000 1000bp

bp s00bp B
BOggg 80 Obg
oot 7oons E
600bp :

500bp

40Cbp

360byp

200bp

100bp

10Chp

Fig. (2): Agarose gel electrophoresis of RAPD products obtained by OPA-1, OPA-8,
OPA-9, OPI1-9, and UBC-1 primers.

2
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Table (5): Polymorphism obtained by RAPD analysis among the selected
isolates of antibiotic producing bacteria using five different primers.

primer|Total number of bands (a){Number of polymorphic bands (b) Polymorph(x)sm
-b/a * 100%
OPA-1 8 1 12.5
OPA-8 9 7 77.78
OPA-9 10 4 40
OPI-9 9 3 33.33
UBC-1 9 4 44 .44
Total 45 19 42,22

e Genetic similarity matrix and
cluster analysis

Data of the presence /or absence
of DNA fragments (markers) pheno-
typically analyzed using MVSP pro-
gram of Nie and Li (1979), and pair-
wise comparisons between the tested
isolates were used to calculate the
genetic similarity. Then, based on the
calculated genetic similarity values

presented in Table (6), an estimation
of the relationship between the differ-
ent isolates was concluded. Data
showed that the lowest genetic simi-
larity was observed between isolate
D3 and D106 (80.6%), while the
highest value was found between
D110 and D104 (90.6.1%).
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Table (6): Genetic similarity values calculated from 45 DNA fragments gen-

erated with five primers in five bacteria strains.

D3 D110 D103 D106 D104
D3 1
D110 0.879 1
D103 0.836 0.870 1
D106 0.806 0.870 0.829 1
D104 0.903 0.906 0.892 0.862 1

The five promising isolates of
bacteria were grouped in four clusters
based on genetic similarity given in
Table (6), and dendrogram as in Fig-
ure (3). The first and second groups

were represented by D106 and D103
respectively. The third group in-
cluded the two isolates D104 and
110. The fourth group was repre-
sented by D3 strain.

UPGMA
D106
D103
D104
D110
D3

Nei & Li's Coefficient

Fig. (3): Dendrogram of five bacteria strains developed from RAPD data using UP-
GMA analysis. The scale is based on Nei and Li coefficients of similarity.

The RAPD pattern technique
permitted discrimination all reference
isolates. The results show that RAPD
method can reliably distinguished be-
tween selected isolates. Therefore,
the method is well suited for dis-
criminatory identification. RAPD
technique has been described as a
useful technique for both identifica-
tion and typing of wine lactobacillus
strains (Du Plessis and Dicks, 1995;
Rodas, et al.,, 2005; Sohier, et al.,
1999; Bartowsky, er al., 2003) and
QOenococcus oeni (Zavaleta, et al.,
1997). RAPD analysis makes compa-
rable the whole chromosomal DNA
exhibiting bands of genotypically

specific value, and additionally this

method turned out to be a fast, reli-

able, highly sensitive, and convenient

method (Molnar, et al, 1993).

Thanos, et al., (1996) proved that the

numbers and sizes of amplification

products were characteristic for each

species .

References:

Ahmed, A. A. (2003). Biological
study on some actinomycetes
Isolates. PhD. Thesis. Faculty of
Science, AL Azhar University,
Cairo,Egypt.

Alexander, M. (1982). Soil Microbi-
ology (2"). John Wiley and
Sons, Inc., New York. Pp.49-60



Doaa Hassan et al. 2013

Bartowsky, E. J., McCarthy, J. M.,
and Henscheke, P. A. (2003).
Differentiation of Australian
wine isolates of Oenococcus
oeni using random amplified
polymorphic DNA (RAPD).
Aus. J. Grape Wine Res. 9: 122-
126.

Basavaraj, N. K., Chandrashekhara,
S., Ali, M., S., Prakash, S., G,
and Fakirappa V., M,. (2010).
Isolation and Morphological
Characterization of Antibiotic
Producing Actinomycet. Tropi-
cal Journal of Pharmaceutical
Research June 2010; 9 (3): 231-

236.
Cavalcanti, M.A., Oliveira, L.G.,
Fernandes, M.J.,, and Lima,

D.M. (2006). Filamentous fungi
isolated from soil in districts of
the Xingo” region, Braz. Acta
Bot. Bras. 20, 831-837.m

Chandrashekhara, S. (2010). Isolation
and charcterization of antibiotic
production from soil isolates by
fermentation. PhD. Thesis. Vi-
nayaka Missions University Sa-
lem, Tamilnadu, India.

Dice, L. R. (1945). Measures of the
amount of ecologic association
between species. Ecology, 26:
297-302.

Du Plessis, E. M., and Dicks, L. M.
T. (1995). Evaluation of random
amplified polymorphic DNA
(RAPD)-PCR as a method to
differentiate Lactobacillus aci-
dophilus, Lactobacillus cris-
patus, Lactobacillus  amylo-
vorans, Lactobacillus gallina-
rum, Lactobacillus gasseri, and
Lactobacillus  johnsonii.
Microbiol., 31: 114-118.

Fitri, L., and Bustam, B. M. (2010).
Screening of antimicrobial pro-
ducing strains isolated from the
soil of grassland rhizosphere in

~
LUIT.

10

Pocu Meurah Intan Forest Park,
Seulawah, Aceh Besar. Biodi-
versitas 11: 129-132.

Gebreel, H. M., El-Mehalawy, A. A.,
El-Kholy, I. M., Rifaat, H. M.,
and Humid, A. A. (2008). An-
timicrobial activities of certain
bacteria isolated from Egyptian
soil against pathogenic fungi. J.
Agric. Biol. Sci. 4, 331-339.

Huda M. A. Sheikh, (2010). Antim-
icrobial activity of certain bacte-
ria and fungi isolated from soil
mixed with human saliva
ggainst pathogenic microbes
causing dermatological diseases.
Saudi Journal of Biological Sci-
ences (2010) 17, 331-339.

Magnusson, J., Stron, K., Rooa, R.,
Sjogren, J., and Schniirer, J.
(2003). Broad and complex anti-
fungal activity among environ-
mental isolates of lactic acid
bacteria. FEMS Microbiol. 219,
129-135.

Molnar, K., Baska, F., Csaba, G.,
Glavits, R., and Szekely, C.
(1993). Pathological and histo-
pathological studies of the
swimbladder of eels Anguilla
anguilla infected by Anguilli-

cola crassus (Nematoda.
Dracunculoidea). Dis Aquat Org
15:41-50.

Motta, A.S., Olivera, F.C., and Bran-
delli, A. (2004). Screening an-
timicrobial activity among bac-
teria from the Amazon Basin.
Braz. J. Microbiol. 35, 307-310.

Narisawa, T., Nanamiya, H., Kasai,
K., Nozawa, A., and Yun CS, et
al. (2008). Identification and
functional analysis of novel
t)opGpp  synthetase  genes
in Bacillus subtilis. Mol Micro-
biol 67: 291-304.

Nei, M. and Li, W. H. (1979). Math-
ematical model for studying ge-



Assiut J. Agric. Sci., (44) No. (4) 2013 (1:12)

netic variation in terms of re-
striction endonucleases. Proc.
Natl. Acad. Sci. USA., 76:5269-

5273.
Rodas, A. M., Ferrer, S., and Pardo, 1.
(2005). Polyphasic study of

wine Lactobacillus strains: tax-
onomic implications. Int. J. Sys.
Evol. Microbiol. 55: 197-207.

Sabat, A.J., Budimir, A., Nashev, D.,
Sa-Leao, R., van Dijl, J. M,,
Laurent, F., Grundmann, H.,
and Friedrich, A. W. on behalf
of the ESCMID Study Group of
Epidemiological Markers (ES-
GEM). (2013). Overview of
molecular typing methods for
outbreak detection and epidemi-
ological surveillance. Euro Sur-
veill ; 18(4): 20380.

Sambrook, J., Fritschi, E. F., and Ma-
niatis, T. (1989) Molecular
cloning: a laboratory manual,
Cold Spring Harbor Laboratory
Press, New York.

Singh, V., Praveen, V., Banga, J., and
Tripathi, C.K. (2009). Antim-
icrobial activities of microbial
strains isolated from soil of
stressed ecological niches of
Eastern Uttar Pradesh. Ind. J.
Exp. Biol. India 47 (4), 298-
303.

i1

Sohier, D., Coulon, J., and Lonvaud-
Funel, A. (1999). Molecular
identification of Lactobacillus
hilgardii and genetic relatedness
with Lactobacillus brevis. Int. J.
Syst. Bacteriol. 49: 1075-1081.

Thanos, M., Schonian, G., Meyer,
W., Schweynoch, C., Graser,
Y., Mitchell, T. G., Presber, W.,
and Tietz, H. J. (1996). Rapid
identification of Candida spe-
cies by DNA fingerprinting with
PCR. J. Clin. Microbiol. 34,
615-621.

Williams, J. G. K., Kube I~kA, R,
Livak, K. J., Rafalski, J. A., and
Tingey, S. V. (1990). DNA pol-
ymorphisms amplified by arbi-
trary primers are useful as ge-
netic markers Nucl Acids Res.
18: 6531-6535.

Yilmaz, M., Soran, H., and Beyatli,
Y. (2005). Antimicrobial activi-
ties of some Bacillus spp. strain
isolated from the soil. Microbi-
ology 161, 127-131.

Zavaleta, A.l., Martinez-Murcia, A.J.,
and  Rodriguez-Valera, F.
(1997). Intraspecific genetic di-
versity of QOenococcus oeni as
derived from DNA fingerprint-
ing and sequence analyses.
Appl. Environ. Microbiol. 63:
1261-1267.



Doaa Hassan et al, 2013

il 45 alal) A il o Ad g jrall o gaad) dliaall dgiiall L 0SS ) ol Al Julag
( RAPD ) DNA b 485 aladiuly 43aY)
EVEORRUITRY 1 IPAIVPORIN. DAXVEUY 4L KT I RrwegArs
o g Amals = Aol )30 206 — Bl 0 and |
@) Cosin Amala = Ao 0 A0S — (&8s ) ol il aud

—(lhdl 5 LSl Jue) adbaall 4idall GKY 4230 G2 g gall slad) iy
Cad el Tl el o g led Gl e andiud 3 4 5B dpadY) gl gl aal aal
i) Ut A el Gl e Asdled Gl sSoall 3alias 3aaa M g€ dalall daria
g gall Glaliaall danie suas 4,080 QYL

A gall Glabiaal) d3nall sl e A Gans Joe Jladl Gl caagind a8
RAPD-PCR ulas alasiuly ¥Dal) oda G 48 80 5 4V Colalaally 2 5Ll 45 5l o

L jea (ahalie (e A9 8S0 CY Jadl e VDG B e Ale pen & cAud all 028
Boliall Y e dawadd) @ipelily L A sl ALl Ay N e jeae S Adbde
P e iz (g s dldas LY sac il (D104 D106 <D103 D3 «D110)
O OB 5 ol a Anal Do sall Uil e G ae Y Dall 028 dpulia o jL0a)
Cooeld By Lo satll Japft A A9 dikate (585 S e ol Baseal AL LS
b 9n Lee St ol el As el Kl Glasin) Al 6 Bhliall oda L) Jaw gie of g3l
s—aida 8 les 8 3y el o Jlo Jay Lae alad AL L ES Hlasag Al
ol Al LS gad Lgdantth ae 43Rl o s s sall LS

e = A5 el dsedl YL 038 L of oSl N8 ¢ Baula ) ALY
O—Say Y el o3a o el @ pelal 38y ¢ RAPD-PCR Jilad aladinly el (5 sl
o e Gle gana ol B lpmant ael a5 ¢ Apall A0 balal Bk Ltia
D103 5 D106 ¥ j—all &l 5 3 g¥) o ganall i iy . Aigmall 480 ) Lgileslin
Ll ¢ D110 5 D104 Las &Y el (e ol 20 G sanall Craa Lt ¢ cati il e
D3 ADLl 4 b 388 dad ) Ao gasal

12





