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ABSTRACT 
Scabby potato tubers with raised, netted and pitted lesions were collected from different places in Egypt. 
Sixteen isolates were recovered, checked for pathogenicity and identified as Streptomyces scabies. The 
isolates were similar in morphological, physiological and biochemical determination differing in 
disease propensities. In vitro studies the colony color was grey for all isolates and production of 
melanoid pigments was observed. The pathogenic potential of isolates was tentatively different in the 
developed grading system. Protein electrophoretic studies revealed high molecular weight bands in all 
isolates, though 6 isolates with low detected protein (60-70 kd) and disease index ranging between  
(92% -99 %) indicating their role in pathogenic potential . The study may conclude that SDS-PAGE 
needs greeter work with deeper depth for possible correlation between a distinct protein in the pathogen 
and severity of infection and scab lesions type on potato tubers.   
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1. Introduction 

Potato (Solanum tuberosum L.) is the main staple food in many countries as it is a great source 
of proteins, carbohydrates, vitamins, minerals, fiber contents and stored energy (Enciso-Rodriguez  
2018). China is the largest potato producer with 99.5 million tons/year which represents 25.02% from 
worldwide production, followed by other countries such as Russia, India and the United States.  Egypt 
is considered among the major producers and exporters of potato crop in Africa, its production was 
approximately about 4.5 million tones in 2017. (Assad et al., 2018 and FAOSTAT, 2019). 

Common scab (CS) is a serious disease with quality constraints in the production of potato 
throughout the world. In the late 19th century, the causal agent of potato common scab was first 
identified in North America (Thaxter, 1892), while a review of the recent scientific literature reveals 
that this disease is now present worldwide, wherever potatoes are grown.  

The disease is caused by a great genus Streptomyces, in which only a few of species cause the 
disease (Hiltunen et al., 2009; Dees and Wanner, 2012 and Lin et al., 2012). Streptomyces spp. are 
aerobic, filamentous, Gram-positive prokaryotes belonging to the order Actinomycetales, suborder 
Streptomycineae, family Streptomycetaceae and genus Streptomyces Kutzner (1981). Streptomyces 
such as S. scabies, S. ipomoeae, S. turgidiscabies and S. acidiscabies cause many symptoms on potato 
and other hosts as beet, radish , parsnip, carrot and peanut crops. Symptoms of common scab include 
deep pitted and raised scab-like lesions which reduce the market quality and consumption values of the 
diseased tuber crops (Loria et al., 2006 and Hiltunen et al., 2011). Scab symptoms caused by pathogenic 
species were indistinguishable from each other and symptoms were not species-specific Dees et al., 
(2013).  And the severity of symptoms seems to be influenced by inoculum level in the soil, cultivar 
susceptibility and ⁄ or the virulence of the infecting species (Cullen & Lees, 2007). 
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S. scabies considered the most important plant pathogen in the genus Streptomyces worldwide. 
This pathogen can cause erumpent, superficial, or pitted lesion types, but erumpent lesions are most 
common, and most lesions have a raised, rough, corky appearance. This pathogen also causes scab of 
root crops such as radish, turnip, and carrot in some countries Hooker, (1981). S. scabies infects peanut, 
resulting in a disease called “pod wart of peanut” Kritzman et al., (1996) that is characterized by 
necrotic, raised lesions on peanut hulls in South Africa (DeKlerk et al., 1996).  

Streptomyces species are phenotypically and genotypically diverse, differing in numerous 
physiological and morphological characteristics (Lambert and Loria, 1989; Lindholm et al., 1997; Loria 
et al., 1997; Bouchek-Mechiche et al., 1998; Bramwell et al., 1998; Kreuze et al., 1999).  
Leiminger et al., 2012 reported that Morphological, physiological and molecular characterization 
remains an integral part of species identification. Morphological characterization is based on the colony 
colors and spore when grown on yeast malt extract agar medium (Tashiro et al., 2012). Physiological 
testing involves growth at different pH levels, utilization of different sugars production of melanin in 
the presence of tyrosine, and resistance to various antibiotics (Lindholm et al., 1997; Bouchek-
Mechiche et al., 1998). Schick & Klinkowski (1962) asserted that the formation of pigments is 
associated with pathogenicity in actinomycetes. Takeuchi et al., (1996) described the occurrence of a 
new potato scab-causing species, S. turgidiscabiei, which was found in the eastern Hokkaido, Japan, 
and which did not produce melanin or other diffusible pigments. Dees et al., (2013) reported that 
Norwegian scab isolates related to S. turgidiscabiei, which caused symptoms but were unable to 
produce melanin. Melanin production is associated with pathogenicity, but it is neither essential nor 
invariable (Lambert & Loria 1989; Gregory & Vaisey, 1956). 

Plant pathogenicity in the genus of streptomyces is based on production of the toxin thaxtomin , 
this toxin induces the symptoms characteristic to common scab (King et al., 1989; Lawrence et al., 
1990; Healy et al., 2000; Bignell et al., 2010), as thaxtomin induces plant cell hypertrophy in expanding 
plant tissues (Fry & Loria, 2002; Scheible et al., 2003).Also  pathogenicity of S. scabies is mainly 
caused by the production of toxins known as thaxtomins, which induce cell death in plant cells and 
tissues (Goyer et al., 1998; Healy et al., 2000; Duval et al., 2005).S. scabies cause disease on seedlings 
of monocot and dicot plants in laboratory studies . Disease symptoms include decrease of shoot and 
root length, radial swelling, and tissue chlorosis and necrosis. Seedling pathogenicity appears to be 
mediated by thaxtomin  A production. This toxin also causes a reduction in seedling growth and 
dramatic radial swelling of roots and shoots of seedlings (Leiner et al., 1996), Seedling pathogenicity 
by S. scabies was first described by Hooker and Kent (Hooker et. al., 1946).  

One-dimensional (1D)-polyacrylamide gel electrophoresis (PAGE), also known as sodium 
dodecyl sulphate (SDS)-PAGE, is the core analytical separation technique in proteomic studies, since 
Tiselius’ pioneering back study in 1937. 

Paradis et al. (1994) stated that analysis of electrophoretic patterns of soluble proteins on SDS 
PAGE is a reliable method for studying the diversity among microbial isolates. They also found high 
similarity within electrophoretic profiles of deep-pitted scab-inducing Streptomycetes. Isolates of S. 
scabies, non-pathogenic isolates phenotypically similar to S. scabies, could be subdivided into two 
groups with a low degree of affiliation. However, pathogenic and non-pathogenic strains were found in 
the two groups. 

Aly et al. (2001) compared protein patterns of five isolates of F. oxysporum f.sp. vasinfectum 
(FOV) and a nonpathogenic isolate of  F. oxysporum  by PAGE and SDS-PAGE. 

The present study was oriented to test for how far the SDS-PAGE can be reliable in determining 
the pathogenicity of S.scabies isolates from potato tubers according to their protein banding patterns.  
 
2. Materials and Methods 
 
Source of common scab organism: 

Samples of naturally infected potato plants with  tubers showing well-developed deep, raised and 
superficial scab symptoms were collected freshly from different localities of potato production districts 
in Beheira, , Giza, Damietta and Ismailia  Governorates in Egypt Fig.(1).  
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A B C 

Fig. 1: Scab symptoms on naturally infected potato tuber showing, A: superficial lesions (Russet scab) 
B: raised lesions. C: pitted scab. 
 

The causal agents of potato common scab disease was isolated from various infected tubers 
according to differently recognized lesion after surface disinfection as described by Loria and Davis 
(1989), onto oat meal agar OMA medium or medium amended with tyrosin (5g/L) (OMA-T) medium.  
.The plates were incubated at 28°C for 7 days. The appeared colonies which phenotypically 
characteristic of Streptomyces, were transferred to yeast malt extract agar (YME) (Loria, 2001) after 
approximately 6 days. To obtain pure cultures subsequent transfer to fresh medium was done for use in 
the further trails. 
 
Pathogenicity tests  
Pathogenicity on radish  

A selection of 16 Streptomyces isolates were subsequently tested for pathogenicity on radish  
(Raphanus sativus),seedlings as previously described by (Flores-Gonzalez et al., 2008). Seeds of radish 
were disinfected in 0.5% sodium hypochlorite solution for 1 min and then rinsed several times in 
sterilized distilled water S.D.W. Thereafter, the seeds were placed onto 1.5% water agar (WA) plates 
and then incubated at room temperature for 24 hrs. to germinate.  The germinated seeds were placed 
individually in glass tubes (25 mm diameter) containing 10ml of 1% WA.  After that 300 µL of each 
culture suspension were added to inoculate seeds. Three replicates of each isolate were used. The 
inoculated tubes were kept at room temperature and examined daily. 

After growth the appearance of the diseased seedlings was recorded. The pathogenic isolate which 
causes  stunting of the seedlings were determined. As radial swelling was considered. Treatment with 
S.D.W. was used as a negative control.  Experiment was performed twice in duplicate. 
 
Pathogenicity test on potato plants and disease assessment 
Pots experiment under greenhouse conditions  

The pathogenicity of 16 isolates of S. scabies was tested on planted potato  tubers of (cv. Spunta) 
,which were kindly provided by potato brown rot project (PBRP), ARC, Egypt. Healthy potato tubers 
were planted in 30-cm-diameter pots containing sterile 1:1 soil/sand mixture. They were surface 
sterilised by soaking in 0.5% sodium hypochlorite for 5 min and then rinsed twice in sterilized water 
before planting. Fifty millilitre (106 CFU/ml) was taken from each isolate culture, and was added to 
each pot before planting. Pots were arranged in a randomised complete block design with five replicates. 
Control tubers were treated similarly with tap water. Tubers were harvested and scored after 90 days 
from planting. 
 
Disease incidence (DI)  

 (DI %)  was determined by counting number of lesions  in 1 cm² of tuber surface was determined 
using a 0 to 5 scale as described by Shihata, (1974)of tuber surface in different treatments according to 
the scab proposed by Shihata, (1974).  

 

       Potato Disease incidence (DI) %= 
0A+1B+2C+3D+4E+5F 

x 100 
5T 

 
Where: 0=symptomless tubers, 1 = trace – 10% tuber surface is scabbed, 2= 11 – 20 % tuber surface is 
scabbed, 3= 21 –30 % tuber surface is scabbed, 4 =31 – 40 % tuber surface is scabbed, 5 = more than 
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40 % tuber surface is scabbed A, B, C, D, E and F are the number of tubers corresponding to the 
numerical grades respectively. T = is the total number of tubers, i.e. T = A+ B+ C+ D+ E+ F. 
 
Identification of Pathogen  

Morphological, physiological and biochemical characteristics of Streptomyces isolates were 
considered:  

According to International Streptomyces Project (ISP) the morphological and physiological 
characterization were preformed (Shirling and Gottlieb 1966 and Loria et al.2010). To asses colony and 
spore color, YME (ISP2) agar was used, and to determine production of melanin Tyrosine agar (ISP7) 
was used. Cultures of water agar were used to determine spore-chain type by direct microscopic 
examination. Sugar utilization was recorded as presence or absence of growth on two Petri dishes of 
basal mineral salts agar amended with 1% of the sugars: (D– fructose, D- glucose, D- mannitol, D- 
raffinose, D- xylose, L-arabinose, cellibiose, sucrose and inositol). 
  
Polyacrylamide Gel Electrophoresis (SDS-PAGE) 

Total cellular protein of the 16 samples were analyzed by denaturing polyacrylamide gel 
electrophoresis (12%) as described by Laemmli (1970); commonly known as SDS-PAGE.  A 
precautionary step was taken by running the gel at 100 volts for 30 min. After completion of the run, 
the gel was stained with Coomassie Brilliant Blue R-250 for an overnight followed by destaining . Then 
the detained gel was photographed and analyzed using gel documentation system. 
 
Celluar protein banding pattern 

Total cellular protein for 16 samples were analyzed by denatured polyacrylamide gel 
electrophoresis (PAGE-SDS) as described by Laemmli, (1970). The isolates were inoculated in 5 ml 
Glucose yeast malt (GYM) broth at 37°C with continuous shaking  at 150 rpm. Cells were then collected 
by centrifugation at 6,000 rpm for 10 minutes. The pellet was suspended in an appropriate volume of 
distilled water equivalent to its size. A 50µl of cell suspension was mixed with an equal volume of 2X 
buffer (0.125M Tris-HCI, pH 6.8, 4% SDS, 20% glycerol, 10% β-M.E.), boiled for 3 min in a water 
bath and immediately transferred to an ice-water bath before being loaded onto the gel. 
 
Electrophoresis of protein gel 

The gel apparatus (Bio-Rad Laboratories, California, USA) was assembled and the lower and 
upper chambers were filled with the tank buffer. Loading of protein samples was done by Hamilton 
syringe (10 μl). Pre stained molecular weight protein marker from Bio-Rad, was applied to the gel. 
Electrophoresis was carried out at about 100 volts (≈ 20-30 mA) in 1X Tris/glycine-SDS-running buffer 
for 1.5-2 hours. 
 
Staining and destaining of the protein gel 

The gel was stained in 50 ml of staining solution (0.125% coomassie blue R-250, 50% methanol 
and 10% acetic acid) with shaking (40 rpm) for 6 hours at 37ºC, and then washed once with distilled 
water, detained by detaining solution (40% methanol and 7% acetic acid) for at least two hours, 
photographed and analyzed.  
 
Statistical analysis 

Analysis of variance was carried out using MSTAT-C programme. The least significant 
difference (LSD) at p ≤ 0.05 was applied to cheek differences among treatments (Gomez & Gomez 
1984).  
 
3. Results 
 
Morphological, Physiological and Biochemical Characteristics of Streptomyces Spp. 

Sixteen Streptomyces sp. isolates were obtained from naturally infected potato tubers. Showed 
that all isolates had grey spores that formed in spirl chains and the spore wall was smooth. Produced a 
melanin pigment on tyrosine agar. All isolates utilized Larabinose, D-Fructose, D-Glucose, D-Manitol, 
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Rhamnose, Sucrose, D-Xylose, i-Inositol, Raffinose. S. scabies does not grow at pH 4.5 Lambert and 
Loria, (1989).   

The isolates showed similar characteristics, conforming to those of S. scabies strain type as 
reported by Lambert and Loria (1989) (Table 1). 
 
Table 1: Symptom specification  and regions of pathogenic isolates .  

Region Governorate Type of Scab Isolate No. 

Badr Beheira Superficial CS-1 

Badr Beheira Superficial CS-2 

Badr Beheira Raised spot CS-3 

El Nubaria  Beheira Raised spot CS-4 

El Nubaria Beheira Raised spot CS-5 

El Nubaria Beheira Raised spot CS-6 

El Nubaria Beheira Raised spot CS-7 

El Nubaria Beheira Superficial CS-8 

El Nubaria  Beheira Superficial CS-9 

Manshet Radwan  GIZA Superficial CS-10 

Manshet Radwan  GIZA Raised spot CS-11 

Kafr Saad Damietta Superficial CS-12 

Kafr Saad Damietta pitted CS-13 

Manshet Radwan GIZA Raised spot CS-14 

El-Saleheya Ismailia  Superficial CS-15 

El-Saleheya Ismailia Raised spot CS-16 

 
Pathogenicity tests 
Pathogenicity assay on radish 

All sixteen isolates of S. scabies were tested for pathogenicity on radish seedlings. The radish 
inoculated seeds treatments showed hypertrophy or did not even germinate. By comparison with 
control.  (Fig. 2).  

 

 
Fig. 2: Symptoms caused by 4 isolates of Streptomyces scabies on radish.(a) Germinated seed was not 

treated. (b)  inoculated with S. scabies isolate 12 and(c)  isolate 15 or isolate 6 (d) and isolate 8 
(e). 

 
Pathogenicity test on potato  

Pathogenicity of isolated bacteria was tested on cv. Spunta potato plants. Data in Table 2 shows 
that all 16 isolates were pathogenic to potato plants and varied in their pathogenicity 

Isolate (CS- 8) caused the highest DI followed by isolates (CS- 6, CS- CS-16, CS-4, CS- 5and 
CS-11) which were  in grade 3 (90-100), while isolates (CS-2, CS-3, and CS- 7) exhibited the lowest 
DI and grade 1 from (50-70).  
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Table 2: The disease incidence (DI %) for 16 pathogenic isolates of S. scabies ascendingly. 
Isolate No. Mean   % of  (DI)  Grade 
CS-8 99.78  

 
 
Grade3 
 (90-100) 

CS-6 95.5 
CS-16 95 
CS-4 93.5 
CS-5 92 
CS-11 92 
CS-12 86.67  

 
Grade2  
(70-90) 

CS-15 86.15 
CS-14 81.1 
CS-10 78 
CS-1 77.7 
CS-13 77.14 
CS-9 76 
CS-7 61.42  

Grade1  
(50-70) 

CS-3 56 
CS-2 51.42 
LSD at  0.05 2.23  

 
Table 3: Reaction of sixteen pathogenic isolates by utilization test of sugars following  International 

Streptomyces Project (ISP), aspects. 
Carbon utilization  

i-Inositol Sucrose 
D- 

Xylose 
Raffinose Rhamnose 

D-
Mannitol 

D –
glucose 

D- 
fructose 

L-arabinose 
Isolate 

No. 
++ + + - + + + + + CS-1 
++ + + + + + + + + CS-2 
+ + + ++ + + + + + CS-3 
+ ± ± + + + + + + CS-4 

++ + + ± + + + + + CS-5 
+ + + + + + + + + CS-6 
+ + + ++ + + + + + CS-7 
+ + ++ ++ + + + + + CS-8 

++ + ± + + + + + + CS-9 
+ + + + + + + + + CS-10 

++ + ± ± + + + + + CS-11 
+ + + ± + + + + + CS-12 
+ ± + + + + + + + CS-13 
+ + ++ + + + + + + CS-14 
+ + + + + + + + + CS-15 
+ + ± ±+ + + + + + CS-16 

(++) Strong utilization of sugar, (+) Moderate utilization (±) Weak utilization. 

 
Physiological tests of isolated pathogen 

Data presented in Table 4 indicated that all tested isolates were gram positive, gelatin liquefaction 
positive, starch hydrolysis positive, catalase test positive, casein hydrolysis positive , no growth at both 
4 °C and 40 °C, reduced nitrate to nitrite. All isolates gave negative V.P. and M.R. tests and also 
negative indole formation. 

On the basis of morphological, cultural, physiological and pathological characteristics of the 
isolated pathogen, it was concluded that all tested isolates could be Streptomyces scabies. 
 
Determination of total protein profile in streptomyces scabies isolates 

The protein profile Fig (3) revealed a total 258 bands between 200-10 kDa. The Binary data 
matrix was generated taking 1 as presence and 0 as absent. The maximum number of bands were 
produced from the isolates 9, 14 and 15 bands. They recorded 18 bands each. The isolates 1, 2, 7, 13 
and 16 produced 16 bands each. The minimum number of bands (13) was produced by the isolates 4, 
and 5.   The similarity index presented in Table (5) showed the maximum similarity (100%) between 
the following isolates: 1&2, 2&7, 3&6, 4&5, 9&14, 15 and 13&15.  However the minimum similarity 
(84% ) between the isolate 4 and the isolates 9, 14 and 15, the isolate 5 with 14&15 and the isolate 9 
with both isolates 14&15.  
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Table 4. Morphological and physiological characteristics of the isolated pathogenic of Streptomyces scabies 
 

 Isolate numbers 

Tests CS-1 CS-2 CS-3 CS-4 CS-5 CS-6 CS-7 CS-8 CS-9 CS-10 CS-11 CS-12 
CS-
13 

CS-
14 

CS-
15 

CS-16 

Spore chain type 
on (YME) 

spiral spiral spiral spiral spiral spiral spiral spiral spiral spiral spiral spiral spiral spiral spiral spiral 

Color of colony 
Grey

 
Grey Grey Grey Grey Grey Grey Grey Grey Grey Grey Grey Grey Grey Grey Grey 

Gram staining + + + + + + + + + + + + + + + + 

Gelatin 
liquefaction 

+ + + + + + + + + + + + + + + + 

Starch hydrolysis + + + + + + + + + + + + + + + + 

Catalase test + + + + + + + + + + + + + + + + 

Growth 4 ○ C - - - - - - - - - - - - - - - - 

Growth 40  ○ C - - - - - - - - - - - - - - - - 

Casein hydrolysis + + + + + + + + + + + + + + + + 

Melanin 
production on 
Tyrosine agar 

+ + + + + + + + + + + + + + + + 

Nitrate reduction + + + + + + + + + + + + + + + + 

Indole  formation - - - - - - - - - - - - - - - - 

V.P. test - - - - - - - - - - - - - - - - 

M.R. test - - - - - - - - - - - - - - - - 
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Fig. 3: SDS-PAGE protein banding patterns for the 16 isolates, lane M represents the protein marker. 
 
Table 5: similarity index for the 16 isolates based on their protein banding pattern. 

16  15  14  13  12  11  10  9  8  7  6  5  4  3  2  1    
                              1.00 1  
                            1.00 1.00 2  
                          1.00 0.94 0.94 3  
                        1.00 0.93 0.87 0.87 4  
                      1.00 1.00 0.93 0.87 0.87 5  
                    1.00 0.93 0.93 1.00 0.94 0.94 6  
                  1.00 0.94 0.87 0.87 0.94 1.00 1.00 7 
                1.00 0.97 0.90 0.90 0.90 0.90 0.97 0.97 8 
              1.00 0.94 0.97 0.91 0.84 0.84 0.91 0.97 0.97 9 
            1.00 0.94 0.88 0.91 0.97 0.90 0.90 0.97 0.91 0.91 10 
          1.00 0.90 0.91 0.90 0.88 0.87 0.93 0.93 0.87 0.88 0.88 11 
        1.00 0.97 0.94 0.94 0.94 0.91 0.90 0.90 0.90 0.90 0.91 0.91 12 
      1.00 0.97 0.94  0.91 0.97 0.97 0.94 0.88 0.87 0.87 0.88 0.94 0.94 13 
    1.00 0.97 0.94  0.91  0.94 1.00 0.94 0.97 0.91 0.84 0.84 0.91 0.97 0.97 14 
  1.00 1.00 0.97 0.94  0.91  0.94 1.00 0.94 0.97 0.91 0.84 0.84 0.91 0.97 0.97 15 

1.00 0.97 0.97 1.00 0.97 0.94 0.91 0.97 0.97 0.94 0.88 0.87 0.87 0.88 0.94 0.94 16 

 
The cluster analysis for the 16 isolates was grouped in two main groups between 0.888 and 0.9 

(Fig.4). The 1st group begins at a distance between 0.912 and 0.924, then branched into two parts. The 
first part included the isolates 4 and 5, while the 2nd part gave a sub-cluster which was branched into 
two parts one included the isolates 3 and 6 and the other one included the isolate 10 alone. The 2nd group 
started between the same distance as the first group but in a slightly higher level. Two main sub-clusters 
were branched from this group. The first one was at a distance approximately 0.969 and included the 
isolates 11 and 12 separately. The second main sub-cluster started at a distance between 0.948 and 0.96 
was divided into two sub sub-clusters. The 1st  was at 0.971 distance branched knot two parts including 
three isolates i.e. 13 and 16 together and isolate 8 alone. Moreover, the 2nd sub sub-cluster started at 
distance 0. 972 was branched into two groups, one of them included isolates 9, 14 and 15. The other 
group included the last three isolates i.e. 7, 2 and 1. 
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Fig. 4: Dendogram based on cluster analysis of Streptomyces isolates 

 
4. Discussion 

Sixteen isolates were isolated from scabbed potato tubers, showing graduations in severity as well 
as in type, ranging from superficial to raised or pitted lesions. . Pathogenicity test showed that all isolates 
are pathogenic to potato tubers of Spunta cv.  Significant variances in the virulence was shown  between  
the tested isolates.  Where isolate (CS- 8) caused the highest DI followed by isolates (CS- 6, CS- CS-
16, CS-4, CS- 5and CS-11) which were  in grade 3, (90-100), while isolates (CS-2, CS-3, and CS- 7) 
exhibited the lowest DI and grade 1 from (50-70) .Results are in line with those obtained by several 
researches (Shihata, 1974; Faucher et al., 1993; Lorang et al., 1995 and  Galal et al., 1999).  
Identification of the pathogenic bacterial isolates was applied through detecting its morphological, 
biochemical and physiological characters. All isolates had grey spores that formed in spiral chains and 
the spore wall was smooth. Produced a melanin pigment on tyrosine agar and were phenotypically 
similar to S. scabies .It is clear from results of pathogenicity tests that the Streptomyces isolates caused 
reduction of the length of radish seedlings due to the virulence of tested isolates. These results are in 
agreement with Liu et al., (2004). The obtained data was combined with those obtained in the 
pathogenicity tests and compared with earlier findings of (Faucher et al., 1993; Lorang et al., 1995; 
Galal et al., 1999 and Wanner, 2004). Data indicated that all tested isolates are S. scabies . 

Although SDS-PAGE is considered an effective tool in determining taxonomical relations 
between the various species of genus Streptomyces Özdemir et al., (2013) also in classification and 
diagnosis of various bacteria as revealed by many researchers (Berber et al., 2003, Berber et al., 2004; 
Berber and Yenidünya 2005). It is worth mentioned that SDS-PAGE was effective in differentiation of 
Bacillus sphearicus strains into six subtypes (Berber and Cokmus, 2001). Unfortunately in our study 
SDS-PAGE could not differentiate between the different isolates of S. scabies with regard to 
pathogenicity incidence. It was noticed that the isolates number 2, 7 and 1 was grouped together 
according to dendogram Fig. (4) gave 51.42 (grade 1), 61.42, and 77.7 (grade2) DI %, respectively, 
while the isolates 8, 16 and 13 which were in the same sub cluster recorded varied DI% i.e. 99.78,  95 
(grade 3) and 77.14 % (grade 2).   

Our results were similar to those observed by Omar et al., 2009 who mentioned that there were 
no relationship between protein profiles and pathogenicity of isolates.   

Regarding to Streptomyces scabies isolates, high molecular weight bands protein of unknown 
function was highly detected in all the isolates . Moreover, the isolates number 8, 6, 16, 4, 5 and 11 
showed significantly low detected proteins with KDa (60  and 70  kd) and their scabies index ranges 
from 99 till 92 (Table 2), those low molecular bands may play a role in the pathogenicity of the isolates.  
In general our study concluded that SDS-PAGE can not be relied on alone in differentiation of S. scabis 
isolates from different origins but must be supported by further studies and tools.  
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