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ABSTRACT 

                   

In this study, three isolates of Streptomyces isolated from Egyptian soil at Giza 

Governorate and belonging to red series were identified based on their cultural, 

morphological and physiological characters. According to the key proposed by 

Pridham and Tresner (1974), the experimental isolates ST55, ST71 and ST86 ap-

peared to be related to S. lincolnensis, S. venezuelae and S. umbrinus, respectively. 

In addition, random amplified polymorphic DNA (RAPD)-polymerase chain reac-

tion (PCR) was used to amplify the DNA genome of the three applied isolates and 

an identified strain to determine their fingerprints. This was carried out using 10-

decamer oligonucleotides, i.e., OP-A02, OP-D01, OP-D02, OP-D05, OP-D06, OP-

D07, OP-D08, OP-D11, OP-D18 and OP-D20. The PCR amplified products were 

detected by electrophoresing on 1.5% agarose gel and visualized by staining in eth-

idium bromide and UV trasilluminator. Results showed that the same oligonucleo-

tide flanking fragments differed from one isolate to another with different sizes. 

Monomorphic and polymorphic fragments were amplified confirming the molecular 

relationships as well as the genetic diversity between the four applied strains of 

Streptomyces. Based on the statistical analysis of RAPD-PCR polymorphisms a de-

gree of similarities ranged from 33.9 to 59.2 % was found. Furthermore, frag-

ment(s), whatever absent or present, were found to be unique molecular markers and 

could be used for characterization of some isolates. This result supported the idea for 

using the RAPD-PCR technique for classification of Streptomyces isolates.  
 

Key words: Streptomyces, Identification, RAPD-PCR, Molecular markers, Finger-

print  

 

INTRODUCTION 

 

Streptomycetes are gram positive bac-

teria with high guanine plus cytosine con-

tent in their DNA. They exist mainly as 

spores in their natural habitat, soil, and 

form vegetative under favorable growth 

conditions. They constitute the largest 

actinomycete group in a number of soil 

(Goodfellow and Simpson, 1987 and 

Srinivasan et al 1991), and are non-

fastidious organisms, which are able to 

degrade complex biological compounds 

like cellulose, lignin and chitin, and are 
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satisfied with an inorganic nitrogen 

source. They are known as producers of 

many secondary metabolities, such as 

antibiotics, herbicides, insecticides and 

enzymes (Srinivasan et al 1991 and An-

derson et al 1998). Also, Strohl (1997) 

mentioned that numerous new bioactive 

molecules were discovered, in the last 

decades, through large screening pro-

grams of these bacteria, and these sub-

stances found their way into various clin-

ical uses ranging from control of infec-

tion to cancer treatment. 

       Thus, strptomycetes are renowned 

for production of array industrially im-

portant metabolites, therefore, the isola-

tion, identification and characterization 

processes of Streptomyces isolates are 

still very important in search for new 

strains and/or novel metabolites with 

economic interest in diverse fields. 

        In the last ten years, different studies 

have been reported using random ampli-

fied polymorphic DNA (RAPD)-

polymerase chain reaction (PCR) tech-

nique for identification, characterization 

and assessment of genetic diversity be-

tween isolates of Streptomyces (Porteous 

et al 1994; Mehling et al 1995; Malkawi 

et al 1999; Nava et al 2001; Rintala et al 

2002; Tolba et al 2002; Wirth and Ul-

rich, 2002; Cook and Meyers, 2003; 

Raad et al 2003 and Sony et al 2004). 

 In Egypt, numerous researches were 

performed on these bacteria in diverse 

branches of agriculture (Saleh et al 1985; 

Saleh et al 1990; Zaki et al 1993 Mo-

hamed, 1998 and Mohamed et al 2000), 

medicine, pharmaceutics and others, but 

little studies were carried out  using 

RAPD-PCR technique as a molecular tool 

for investigating the genetic variation 

between isolates of Streptomyces from 

soil (Mohamed et al 2000; Mohamed et 

al 2001 and Mahfouz and Mohamed, 

2002).  

        Therefore, in this study, three Strep-

tomyces isolates, belonged to the red  

series were identified and their DNA fin-

gerprinting was determined via RAPD-

PCR analysis. 

  

MATERIAL AND METHODS 

 

Source of streptomycete isolates  
 

Three streptomycete isolates named 

ST55, ST71 and ST86, isolated from soil 

at Giza Governorate in Egypt were kindly 

obtained from, Department of Agricultur-

al Microbiology, Institute of Soil, Water 

and Environment Research, ARC, Giza, 

Egypt. These halotolerant isolates having 

the ability to grow on the growth medium 

supplemented with 7% NaCl and belong-

ing to the red series group of Streptomy-

ces. In addition, the S. tuirus Si-4 that 

identified by Mahfouz and Mohamed 

(2002) was used as a strain of the red 

series group in case of RAPD-PCR anal-

ysis. 

 

Identification of streptomycete isolates  

 

In this experiment, the key given by 

Pridham and Tresner (1974) for identi-

fication was followed. For determination 

of the cultural, morphological and phys-

iological characteristics of the applied 

streptomycete isolates, the media and 

methods of the International Streptomy-

ces Project (ISP) as described by Shirling 

and Gottlieb (1966) were applied. Spore 

chain type for each isolate was deter-

mined according to Pridham and Tres-

ner (1974). The antibiosis activities of 

the applied isolates were tested using two 

fungi (Fusarium oxysporum F. sp. Lyco-
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persci-123 and Helminthosporium 

gramenium-133, 2 yeasts (Candida albi-

cans CAIM-352 and C. tropicalis CAIM-

2); and 5 bacteria (Bacillus cereus-1283, 

B. megaterium-1066, B. mycoides-1084, 

B. subtilis-1007; and Escherichia coli-

1319) as employed by Mohamed et al 

(2001). These microorganisms were ob-

tained from Cairo MIRCEN, Faculty of 

Agriculture, Ain Shams University.   

 

Primers used 

 

In this study, a number of 10-decamer 

oligonucleotide primers; OP-A02, OP-

D01, OP-D02, OP-D05, OP-D06, OP-

D07, OP-D08, OP-D11, OP-D18, and 

OP-D20 from OPERON Technologies, 

Alameda, CA., kits A and D were used. 

The nucleotide sequences of the applied 

primers was as follows: 

 

Primer Sequences (5'-------------3') 

OP-A02 TGC CGA GCT G 

OP-D01 ACC GCG AAG G 

OP-D02 GGA CCC AAC C 

OP-D05 TGA GCG GAC A 

OP-D06 ACC TGA ACG G 

OP-D07 TTG GCA CGG G 

OP-D08 GTG TGC CCC A 

OP-D11 AGC GCC ATT G 

OP-D18 GAG AGC CAA C 

OP-D20 ACC CGG TCA C 

 
RAPD-PCR analysis of the applied 

Streptomyces isolates 

 
In order to extract the DNA genome 

of the three Streptomyces isolates, 50 ml 

in 250-ml conical flask of starch nitrate 

broth medium (Waksman and Lecheva-

lier, 1961) were inoculated separately by 

the Streptomyces isolates, then incubated 

at 28
o
C±2 for 6 days on a rotary shaker 

(160-rpm), and the mycelium was then 

collected and pulverized in liquid nitro-

gen. The nucleic acid was extracted, puri-

fied and its concentration was determined 

and adjusted as described by Brown 

(1990) and Mahfouz and Mohamed 

(2002) to 100 ng/µl. 

According to the method of Williams 

et al (1990) and Mohamed et al (2001), 

10 decamer oligonucleotide primers from 

OPERON Technologies, Alameda, CA., 

kits A and D, were used for amplification 

of the DNA genome of the three applied 

Streptomyces isolates. The amplification 

reaction conducted on a volume of 50 l. 

PCR amplification performed in a Perkin-

Elmer (Gene Amp PCR System 2400) for 

35 cycles after initial denaturation for 4 

min at 94
o
C. Each cycle consisted of de-

naturation at 94
o
C for 1 min, annealing at 

37
o
C for 1 min, extension at 72

o
C for 2 

min. The primer extension extended to 7 

min at 72
o
C in the final cycle. The PCR 

amplified products were detected by elec-

trophoresing on 1.5% agarose gel in 1X 

TAE buffer at 60 volts for two hours 

(Sambrook et al 1989). PCR fragments 

visualized by staining gel in ethidium 

bromide (0.5 g/ml) and photographed 

under UV light using a Polaroid camera.  

Analysis was carried out by visually 

examination of the amplified fragments 

and scoring as present (1) or absent (0). 

The similarity coefficient (F) between 

isolates was defined by the formula of 

Nei and Li (1979). From the distance by 

unweighted paired-group method, arith-

metic mean (UPGMA) contained in the 

computer program package NTSYS 1.5 

(Rohlf, 1990), the phylogenetic tree was 

derived. 

 

RESULTS AND DISCUSSION 
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Isolate ST55 identification  

 

Results in Table (1) indicate that the 

Streptomyces isolate ST55 belonged to 

the red series group and the substrate my-

celium produced yellow pigment on the 

standard media used. Aerial spore chains 

belonged to section RF and the spores 

were characterized by smooth surface 

without any ornamentation. Melanoid 

pigment was detected on the standard 

media. This isolate was characterized by 

good growth on Czapek's agar medium. 

The physiological characteristics showed 

that this isolate was able to utilize all 

used sugar except for D-mannitol and 

sucrose as carbon sources for growth. In 

addition, this isolate showed antibacterial 

and antifungal activities against the tested 

organisms used under study and no sensi-

tivity to streptomycin (4 μg ml-1) was 

observed. 

Comparing the cultural, morphologi-

cal and physiological characteristics of 

the Streptomyces spp in Pridham and 

Tresner (1974) with those of this isolate, 

it was very likely to be strain of S. lin-

colnensis with slight differences in the 

colour of substrate mycelium, and in the 

utilization of D-mannitol and sucrose as 

carbon source for growth. 

 

Isolate ST71 identification  
 

Results presented in Table (2) reveal 

that the characteristics of Streptomyces 

isolate ST71 appeared to be closely re-

semble to S. venezuelae based on the 

description keys proposed by Pridham 

and Tresner (1974) with slight differ-

ences in the utilization of i-Inositol and 

D-mannitol as a carbon source for growth. 

The cultural, morphological and phys-

iological characteristics of the tested iso-

late clearly showed that the color of aerial 

mycelium was red (red colour series) 

while the reverse side of substrate myce-

lium was yellow.  Spore chains are be-

long to RF section with smooth surface. 

No soluble pigment was produced in all 

standard media used. Moderate growth on 

Czapek's agar medium was noted. It was 

noted that this isolate actively utilized all 

of the carbon sources used for growth. It 

is of importance to mention that this iso-

late antagonized the nine test microorgan-

isms used in this study and was affected 

by streptomycin (4 μg ml
-1

). 

 

Isolate ST86 identification  

 

Data in Table (3) show that the Strep-

tomyces isolate ST86 belonged to the red 

series group and the vegetative mycelium 

was also pigmented with yellow colour. 

This isolate had RA spore chain with 

smooth surface. It produced a melanoid 

pigment, gave also an excellent growth 

on Czapek's agar medium and only ac-

tively utilized D-glucose, D-Xylose, L-

Arabinose, L-Rhamnose, D-Fructose, and 

D-Mannitol as carbon sources for growth. 

This isolate showed antagonistic activity 

against the test organisms used.  Howev-

er, no growth was observed in the pres-

ence of 4 μg ml
-1

 streptomycin antibiotic 

in the medium. According to the keys 

proposed by Pridham and Tresner 

(1974), the experimental Streptomyces 

isolate ST86 appeared to be related to S. 

umbrinus as illustrated in Table (3) alt-

hough there was a slight difference in the 

utilization of some carbon sources for 

growth and in the colour of substrate my-

celium. Therefore, isolate ST86 could be 

considered a strain of S. umbrinus. 
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Table 1. Cultural, morphological and physiological characteristics of streptomycete iso-

late ST55 compared with those of similar species reported by Pridham and 

Tresner (1974) 

 

Character Isolate ST55 
S. lincolnensis 

Pridham and Tresner (1974) 

Color of aerial mycelium Red Red 

Spore-chain RF RF 

Melanoid pigment + + 

Spore surface SM SM 

Growth on Czapek’s  medium Good Excellent 

Color of substrate mycelium Yellow ND 

Diffusable pigments  ND 

Utilization of Carbon:   

No carbon   

D-Glucose + + 

D-Xylose + + 

L-Arabinose + + 

L-Rhamnose + + 

D-Fructose + + 

Raffinose + + 

D-Mannitol  + 

i-Inositol + + 

Sucrose  + 

Antagonistic activity Antibacterial and 

antifungal* 

Produce lincomycins A, B, C 

and D antibacterial 

Sensitivity to Streptomycin NS ND 

NaCl tolerance 0-7% ≥ 7% but < 10% 

 

+: Growth.   -: No growth.  RF: Spores in straight (R) or flexuous (F) chains.  

ND: Not determined.  SM: Smooth. NS: Not sensitive. 

* Test organisms used: Refer to materials and methods. 
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Table 2. Cultural, morphological and physiological characteristics of streptomycete 

isolate ST71 compared with those of similar species reported by Pridham 

and Tresner (1974) 
 

Character Isolate ST71 
S. venezuelae 

Pridham and Tresner (1974) 

Color of aerial mycelium Red Red 

Spore-chain RF RF 

Melanoid pigment   

Spore surface SM SM 

Growth on Czapek’s medium Moderate ND 

Color of substrate mycelium Yellow ND 

Diffusable pigments   

Utilization of Carbon:   

No carbon   

D-Glucose + + 

D-Xylose + + 

L-Arabinose + + 

L-Rhamnose + + 

D-Fructose + + 

Raffinose + ND 

D-Mannitol +  

i-Inositol +  

Sucrose + ND 

Antagonistic activity Antibacterial and 

antifungal* 

ND 

Sensitivity to streptomycin S ND 

NaCl tolerance 0-7% ND 

 
+: Growth.   -: No growth.  RF: Spores in straight (R) or flexuous (F) chains. 

SM: Smooth.   S: Sensitive. ND: Not determined.  

* Test organisms used: Refer to Table 1. 
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Table 3. Cultural, morphological and physiological characteristics of streptomycete iso-

late ST86 compared with those of similar species reported Pridham and 

Tresner (1974) 

 

Character Isolate ST86 
S. umbrinus 

Pridham and Tresner (1974) 

Color of aerial mycelium Red Red 

Spore-chain RA RF 

Melanoid pigment + + 

Spore surface SM SM 

Growth on Czapek’s medium Excellent Excellent 

Color of substrate mycelium Yellow Purple-brown 

Diffusable pigments  ND 

Utilization of Carbon:   

No carbon   

D-Glucose + + 

D-Xylose + + 

L-Arabinose + + 

L-Rhamnose + + 

D-Fructose ± + 

Raffinose  + 

D-Mannitol + + 

i-Inositol  + 

Sucrose  + 

Antagonistic activity Antibacterial and 

antifungal* 

Antibacterial 

Sensitivity to streptomycin S S 

NaCl tolerance 0-7% ≥ 7% but < 10% 

 
+: Growth.   -: No growth.  RA: Spore chain in the form of open loops, hooks or greatly extended 

coils of wide. SM: Smooth.   S: Sensitive. ND: Not determined. 

* Test organisms used: Refer to Table 1. 
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RAPD-PCR analysis 

 

The RAPD technique developed by 

Williams et al (1990) provides a faster 

and easier approach for exploring genetic 

polymorphism, and also requires very 

small amounts of DNA. RAPD markers 

have been successfully used in isolate 

analysis in some streptomycetes (Nava et 

al 2001; Rintala et al 2002; Tolba et al 

2002; Wirth and Ulrich, 2002; Cook 

and Meyers, 2003; Raad et al 2003 and 

Sony et al 2004).  
This study aimed to use the RAPD-

PCR technology to obtain DNA markers 

for identification of some identified spe-

cies from the genus Streptomyces. RAPD 

analysis resolved that 125 DNA frag-

ments were amplified from the DNA of 

the four Streptomyces strains using ten 

10-nt random primers Table (4) and Fig-

ure (5). The strains were varied in the 

number of PCR products as 69, 73, 76 

and 68 fragments were amplified from 

the DNA of S. lincolnensis, S. venezue-

lae, S. umbrinus and S. tuirus Si-4, re-

spectively, (Table 5). Results in Table 

(7) show that the similarity between the 

four species ranged from 30.6% to 

59.2%.   

In addition, 74 scorable markers from 

the ten primers were obtained (Table 5). 

Primers produced between 1 and 10 am-

plification products as markers (present 

or absent). The S. venezuelae showed the 

highest number (32) of these markers 

followed by S. umbrinus (26), S. lin-

colnensis (9) and S. tuirus Si-4 (7). Re-

sults in Figure (6) show that two major 

clusters of Streptomyces strains were 

found in the dendrogram. The first cluster 

included the S. lincolnensis and S. vene-

zuelae.  

On the other hand, the S. umbrinus and  

S. tuirus Si-4 gave the second cluster.   

Our results recommended the utiliza-

tion of the DNA markers as a powerful 

tool for variety identification in Strepto-

myces. This is in agreement with those 

found by Kearley et al (1994); Mehling 

et al (1995); Weigler et al (1996); Klein 

et al (1998); Malkawi et al (1999); Mo-

hamed et al (2001); Nava et al (2001); 

Tolba et al (2002); Wirth and Ulrich 

(2002); Raad et al (2003) and Sony et al 

(2004). 
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Table 4. RAPD-PCR polymorphism of the three applied Streptomyces isolates us-

ing 10-decamer oligonucleotides 

 

Amplified 

fragments 

Streptomyces strains 

S. lincolnensis S. venezuelae S. umbrinus S. tuirus Si-4 

OPA-0201 0 0 1 0 

OPA-0202 0 0 1 0 

OPA-0203 1 1 0 1 

OPA-0204 1 1 1 1 

OPA-0205 1 1 0 1 

OPA-0206 0 0 1 0 

OPA-0207 1 1 0 0 

OPA-0208 1 1 1 1 

OPA-0209 1 1 0 1 

OPA-0210 1 1 1 1 

OPA-0211 0 0 1 0 

OPA-0212 1 1 0 1 

OPA-0213 1 1 0 1 

OPA-0214 0 1 1 1 

OPA-0215 0 0 1 0 

OPD-0101 0 1 0 1 

OPD-0102 1 0 1 1 

OPD-0103 1 1 1 1 

OPD-0104 1 1 0 1 

OPD-0105 1 0 1 0 

OPD-0106 0 0 0 1 

OPD-0107 0 1 0 0 

OPD-0108 1 0 1 1 

OPD-0201 0 0 1 0 

OPD-0202 0 1 1 1 

OPD-0203 1 1 1 1 

OPD-0204 0 1 0 0 

OPD-0205 0 0 1 1 

OPD-0206 1 0 1 1 

OPD-0207 0 1 0 0 

OPD-0208 1 1 0 0 

OPD-0501 1 1 0 1 

OPD-0502 1 1 1 1 
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Table 4. Cont. 

 

Amplified 

fragments 

Streptomyces strains 

S. lincolnensis S. venezuelae S. umbrinus S. tuirus Si-4 

OPD-0503 1 1 1 1 

OPD-0504 1 0 1 0 

OPD-0505 0 1 1 1 

OPD-0506 0 1 0 0 

OPD-0507 1 1 1 1 

OPD-0514 1 0 0 0 

OPD-0601 0 1 0 0 

OPD-0602 1 0 1 0 

OPD-0603 0 1 0 1 

OPD-0604 0 1 1 1 

OPD-0605 1 0 1 0 

OPD-0606 0 1 0 1 

OPD-0607 1 0 1 0 

OPD-0608 1 1 1 1 

OPD-0609 1 1 1 1 

OPD-0610 1 0 1 1 

OPD-0701 0 1 0 0 

OPD-0702 0 0 0 1 

OPD-0703 0 1 0 0 

OPD-0704 1 0 0 1 

OPD-0705 0 1 0 0 

OPD-0706 1 0 1 1 

OPD-0707 1 1 1 1 

OPD-0708 1 0 1 1 

OPD-0709 1 0 1 0 

OPD-0710 1 1 1 1 

OPD-0711 0 0 1 1 

OPD-0712 1 1 1 1 

OPD-0713 0 1 0 0 

OPD-0714 1 1 1 1 

OPD-0715 0 0 1 0 

OPD-0716 0 1 0 0 

OPD-0717 1 0 1 1 

OPD-0718 1 0 0 0 
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Table 4. Cont. 

 

Amplified 

fragments 

Streptomyces strains 

S. lincolnensis S. venezuelae S. umbrinus S. tuirus Si-4 

OPD-0719 0 1 1 0 

OPD-0801 0 0 1 1 

OPD-0802 0 0 1 1 

OPD-0803 0 0 1 1 

OPD-0804 0 0 1 1 

OPD-0805 1 1 0 1 

OPD-0806 0 0 1 0 

OPD-0807 0 1 0 0 

OPD-0808 1 0 1 1 

OPD-0809 1 0 1 1 

OPD-0810 1 1 0 0 

OPD-0811 1 1 1 1 

OPD-0812 0 0 1 1 

OPD-0813 1 1 0 1 

OPD-0814 0 0 1 0 

OPD-0815 0 1 1 1 

OPD-0816 1 0 1 0 

OPD-0817 1 1 0 0 

OPD-0818 1 0 0 1 

OPD-1101 0 0 1 0 

OPD-1102 0 1 0 0 

OPD-1103 0 0 1 0 

OPD-1104 1 0 1 1 

OPD-1105 1 1 1 1 

OPD-1106 1 1 1 1 

OPD-1107 0 1 0 0 

OPD-1108 1 0 0 1 

OPD-1109 1 1 1 0 

OPD-1110 0 1 0 0 

OPD-1111 0 0 1 0 

OPD-1112 1 0 0 0 

OPD-1113 0 1 0 0 

OPD-1801 0 0 1 0 

OPD-1802 0 1 0 0 
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Table 4. Cont. 
 

Amplified 

fragments 

Streptomyces strains 

S. lincolnensis S. venezuelae S. umbrinus S. tuirus Si-4 

OPD-1803 1 0 1 1 

OPD-1804 1 1 0 0 

OPD-1805 1 1 1 0 

OPD-1806 1 1 0 1 

OPD-1807 0 1 1 0 

OPD-1808 0 1 1 1 

OPD-1809 1 0 1 1 

OPD-1810 1 1 1 1 

OPD-1811 1 1 0 1 

OPD-2001 0 0 0 1 

OPD-2002 0 0 1 0 

OPD-2003 0 0 1 0 

OPD-2004 0 1 0 0 

OPD-2005 1 1 1 1 

OPD-2006 0 1 1 0 

OPD-2007 1 1 1 0 

OPD-2008 1 1 1 1 

OPD-2009 1 0 1 1 
 

0 = Absent.  1= Present. 
 

Table 5. Total amplified fragment (TAF) produced via RAPD-PCR using 10-

decamers primers from the DNA genome of four Streptomyces strains 

 

Primers TAF 
Streptomyces strains 

S. lincolnensis S. venezuelae S. umbrinus S. tuirus Si-4 

OPA-02 15 10 10 09 09 

OPD-01 08 05 04 04 06 

OPD-02 08 03 05 05 04 

OPD-05 14 09 11 09 09 

OPD-06 10 06 06 07 06 

OPD-07 19 10 10 11 10 

OPD-08 18 09 07 10 10 

OPD-11 13 06 07 07 04 

OPD-18 11 07 08 07 06 

OPD-20 09 04 05 07 04 

Total 125 69 73 76 68 
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Table 6. Unique amplified fragments produced via RAPD-PCR using 10-decamer 

primers from the DNA genome of four Streptomyces strains 

 

Primers TAF 
Streptomyces strains 

S. lincolnensis S. venezuelae S. umbrinus S. tuirus Si-4 

OPA-02 15 1 0 10 0 

OPD-01 08 0 3 1 1 

OPD-02 08 1 2 1 0 

OPD-05 14 2 3 1 0 

OPD-06 10 1 3 0 0 

OPD-07 19 1 8 1 1 

OPD-08 18 1 3 4 0 

OPD-11 13 1 5 3 1 

OPD-18 11 1 3 3 0 

OPD-20 09 0 2 2 2 

Total 125 9 32 26 7 

 

 

 

 

 

 

 

 

 

Table 7. Similarity between four Streptomyces strains based on RAPD-PCR 

analysis using 10-decamer primers 

 

Streptomyces 

strains 
S. venezuelae S. umbrinus S. tuirus Si-4 

S. lincolnensis 41.0 33.9 30.6 

S. venezuelae * 39.4 42.0 

S. umbrinus  * 59.2 
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Figure 1. Agarose gel electrophoresis of RAPD-PCR polymorphism of DNA of four 

Streptomyces strains (S. lincolnensis (A), S. venezuelae (B), S. umbrinus (C) 

and S. tuirus Si-4 (D)) using OP-A02 (Right) and OP-OD11 (Left). M: DNA 

marker (1 Kb DNA Ladder). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2. Agarose gel electrophoresis of RAPD-PCR polymorphism of DNA of four 

Streptomyces strains (S. lincolnensis (A), S. venezuelae (B), S. umbrinus (C) 

and S. tuirus Si-4 (D)) using OP-D18 (Right) and OP-OD20 (Left). M: DNA 

marker (1 Kb DNA Ladder). 
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Figure 3. Agarose gel electrophoresis of RAPD-PCR polymorphism of DNA of four 

Streptomyces strains (S. lincolnensis (A), S. venezuelae (B), S. umbrinus (C) 

and S. tuirus Si-4 (D)) using using OP-D01 (Right) and OP-D02 (Middle) and 

OP-D05 (Left). M: DNA marker (1 Kb DNA Ladder). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Figure 4. Agarose gel electrophoresis of RAPD-PCR polymorphism of DNA of four 

Streptomyces strains (S. lincolnensis (A), S. venezuelae (B), S. umbrinus (C) 

and S. tuirus Si-4 (D)) using OP-D06 (Right), OP-D07 (Middle) and OP-D08 

(Left). M: DNA marker (1 Kb DNA Ladder). 
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Figure 5. DNA polymorphisms of four Streptomyces strains (S. lincolnensis (1), S. ven-

ezuelae (2), S. umbrinus (3) and S. tuirus Si-4 (4)) using based on RAPD-

PCR analysis. 
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Figure 6. Dendrogram showing molecular relationship between four Streptomyces 

strains (S. lincolnensis (ST1), S. venezuelae (ST2), S. umbrinus (ST3) and S. 

tuirus Si-4 (ST4)) using 10-decamer primers based on RAPD-PCR analysis. 
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1الفتاح حسن ابراهيم عبد

 

 مصر - ازيققالز  – جامعة الزقازيق - اعةكلية الزر  - قسم الميكروبيولوجيا الزراعية  -1

 
في هذه الدراسة تم تعريف  لاثلافة لاف    

ت يعففففة لومةميلاففففة  سفففف  مففففس ابستريتيميسي

ة ففي مح فةفة ـفـالحمراء يالمع يلفة مفس التري

الةيففف م يموفففر يذلفففي يوففف ء لاوفففي  ياوففف   

الم رلايففففة يالميرفيليةيففففة يالةسففففييليةية  

ام ـبريده ة ـييو ء لاوي التقسيم المقترح يياسط

 ،  ST55فإس الع      1974ام ـوترسنر ع

ST71 ،ST86  ث   مس ــــ  سـاتضح أو S. 

lincolnensis,  S. venezuelaeي S. umbrinus 

لاوي التيالي  يي لإض فة الي ذلي تفم اسفت دام 

لدراسففة ةيوففيم اللاثلاففة   RAPD-PCRتكويففي 

لافف    المسففت دمة لتقففدير اليوففمة اليرالايففة 

  يقد تم توةيفذ ذلفي ي سفت دام لا فرم الكل مو م

-OP-A02, OP-D01, OP: مففس الي دتفف   هففي

D02, OP-D05, OP-D06, OP-D07, OP-

D08, OP-D11, OP-D18   OP-D20, يقد تم  

يياسففففطة   PCRالك ففف  لاففففس موتةفففف   الففففـ

% 1.5ابليكتريفيريسففففيا وةفففف ري  ةففففل 

يإيضفف ح   ي لوففيا يياسففطة ابيلايففديم يريميففد 

ليوةسةية  يقفد أة فر  الوتف ت  ياب عة فيق ا

أس يوةا الي ديء تم الحوفيل لاوفي قطفن مفس 

م توةفة مفس لا لفة ب فري ييمحةف م  DNAالـ 

م توةة  كم  تم الحويل لاوي قطن مفس الوفي  

Monomorphic يPolymorphic  ممفففففف  ي كففففففد

العثقفففة يالتقففف را لاوفففي المسفففتيي الة يتفففي 

لوعففففففففف    ابريعفففففففففة المسفففففففففت دمة مفففففففففس 

    ييوففففف ء لاوفففففي التحويفففففل ابستريتيميسفففففيت 

ابحو تي لوييليمرفي م المتحوفل لاويفث لايف  

 33.9يةيد درةة مس الت  يث تترايح م  ييس 

% للأويا  ابريعفة لفوةا الةفوا   59.2الي 

يابكلاففر مففس ذلففي لايفف  يةففيد قطففن مففس الففـ 

DNA  ة ـ  كم ركر  ة يتيـممي م تم است دام

    لوتمي  يفيس العف   ـي يمكس است دام ـيالت

 هذـدام هففـيهففذه الوتيةففة تعضففد الةكففرم بست فف

التقويفففففففة لومسففففففف همة ففففففففي تمكيفففففففد تقسفففففففيم 

    ابستريتيم يسيس
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