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 ملخص البحث

لتعريف  RAPDوال )  Polymerase Chain Reaction( تفاعل البلمرة المتسلسلةفي  :  التشخيصية الجزيئيةت التقاناتمستخدأ
ھذة ). Pasteurella multocida(الفاتكة ة ي و الباستير)Mannheimia haemolytica(  الحالة للدمةمانھيميكل من الل معزو-ت  ث+ث

 25 ة لتفاعل البلمرة المتسلسلة كانت  كمية المواد المتفاعل.زرق من سلخانة الدمازين بو-ية النيل ا=من رئات ضأن ملتھبة المعزو-ت تم جمعھا
الكيميائية وجدت والتى حددت سابقا با-ختبارات    الفاتكةة  المانھيميا الحالة للدم والباستيرياتعتركل . )RAPD(لتفاعل ال  50µو مايكروليتر

على م  237و200الفاتكة كانت ة الحالة للدم والباستيرية  للمانھيمينتائج البلمرة المتسلسلة.RAPDمطابقة لنتائج البلمرة المتسلسلة وتفاعل ال 
 ويختصر الزمن فى تشخيص اكثر مناسبة وحساسية وجد تفاعل البلمرة المتسلسلة  . على التوالى5و4 فكانت انتاج  RAPDج الالتوالى اما نتائ
    . الفاتكة ة  الحالة للدم والباستيرية عترات المانھيمي

Summary 
  Polymerase Chain Reaction (PCR) and Random Amplification Polymorphic DNA 

(RAPD) were used for identification of six isolates, three of each Marnheimia,  haemolytica and 

Pasteurella  multocida were isolated from pneumonic lungs of sheep and collected from El-

Damazin slaughterhouse, Blue Nile State, the Sudan.  PCR was performed in a total reaction 

volume of 25µl and the random amplification Polymorphic DNA  in volume of 50µl . All test 

isolates of M. haemolytica P. multocida  were identified biochemically and confirmed by PCR 

and RAPD analysis. PCR profiles for M. haemolytica and P. multocida were found 

corresponding to the anticipated size of 200 bp and 237 bp, respectively while RAPD analysis 

generated four and five bands  for M.haemolytica and P.multocida respectively. PCR Technique 

was found useful, specific and time saving for identification of P.multocida, and M. haemolytica.   

Introduction 
Genotyping methods of bacterial identification have proved beneficial to overcoming 

some limitations of the conventional biochemical and serological methods. Molecular typing 
allows the detection of microrganisms directly from clinical samples or from a small amounts 
of cultured bacterial cells, thus dramatically improving sensitivity and decreasing the time 
required for  their identification (Townsend et al.,1998). PCR has been particularly useful in 
this regard, with the use of primer sequences designed to facilitate identification at any level 
of specificity: strain, species, genus, or all members of a domain. It is sensitive, specific and 
does not require laboratory animals (Relman and Persing, 1996). 

 Serotyping and biochemical characterization have indicated a high heterogeneity 
within the genus Pasteurella (Mutter et al., 1985; Blackall et al., 1997). They can be detected 
at the species level by a PCR targeting the rrL gene, or by targeting unknown gene 
(Townsend, et al., 1998; Muffin and Blackall, 2001). It has been found that protein profile of 
Pasteurella multocida isolated from poultry show 18 to 31 clearly visible protein bands with 
varying molecular weights (Kedrak and Opaka, 2002). 
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 Isolates of the organism from lungs of chickens were also confirmed by PCR (Ozbey 
and Muz, 2006). In another study, PCR typing of 47 isolates of P. Multocida, isolated from 
apparently healthy and diseased sheep, revealed two capsular types A and D and high 
prevalence of TbPA and Tox A(+) genes in the diseased animals (Shayegh et al., 2008). 

RAPD is one of several molecular methods for detection of genetic distances in 
microrganisms. Studies of ribotyping and random amplification of polymorphic DNA patterns 
of 29 isolates of P. multocida revealed that 90% of isolates of P. multocida strains were 
similar (Claus-Dancla et al., 1996).  

In another study, (Xia et al, 2002), it was observed that the genome of the vaccine 
strain of P. multocida was more than that of virulent strain. Isolate of P. multocida and M. 

haemolytica from cattle, sheep and goats had showed  little generic heterogeneity when they 
were typed by random amplified polymorphic DNAse (Ozbey and Muz (2004). Moreover, 
Hawari et al, (2008)  reported that  identification of 196 isolates of P. multocida and M. 

haemolytica, was confirmed by PCR and RAPD and was in accordance with that of the  
biochemical tests. The objective of  this study was to confirm identification of six field 
isolates of Maun. haemolytica and  P. .multocida by PCR and RAPD methods.  

Materials and Methods 
 Bacterial isolates:                     

Mannheinia. haemolytica and P. multocida isolates which were previously isolated 
from pneumonic lungs of sheep were inoculated onto Treptose Blood Agar (TBA) 
supplemented with 7% sheep blood. The plates were incubated under aerobic condition at 
37˚C for 24h. Identification of the bacterial species was made by observation of their colonial 
morphology, Gram staining reaction and biochemical characteristics according to Carter 
(1984). P. multocida type A (ATCC= 12945), D (ATCC=12948) Mannheimia haemolytica 
type A (ATCC= 4270s) were used as controls. 

 DNA extraction: 

M. haemolytica and P. multocida isolates and the controls were grown onto TBA 
plates overnight and each was harvested in 2 ml double distilled water (DDW) in plastic 
tubes. The tubes were heated at 99ºC for 20 min. Then centrifuged in 0.2 ml thin wall PCR 
tubes at 10,000 rpm for 10 min. The supernatants were collected separately and stored at -
20ºC according to Ozbey and Muz (2004). 

 Primers:   

Oligonucleotide primers for M. haemolytica and P. multocida were obtained from 
Inqaba Biotechnology South Africa. Where are P. multocida primers were as follows: 1- M. 

haemolytica PHSSA FWD 5´- TTCACATCTTCATCCT-3, PHSSA REV 5-
TTTTCATCCTCTTCGTC-3(Ozbey and Muz. 2004).  PM FWD 5´AGGTGAAAGAGGTT 
ATG -3´ and 2- PM out REV 5´- TACCTAA CTCAACCAAC -3´  (Buys, et al.,1990)  

Reagents: 
  The master mix was prepared by mixing 1-µM primers, 0.8 mM dATP, 0.8 mM 
dCTP, 0.8 mM dGTP and 0.8 mM dTTP 0.5 unit Tag DNA polymerase;  reaction buffers 
X10; 1.5 mM Mgcl,; 10 mM (pH, 8.4) Tris Hcl2; 50 mM Kcl; 3 µl DNA template; 4% 
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Glycerol. A volume of 12 µl primer, 324 µl H2O, 60 µl d NAT, 84 µl Mgcl, 60 µl Buffer, 540 
µl total. Indicator the Final volume for One reaction ( 25 µl) . 
            The reaction was carried out in a final reaction volume of 25 µl. using 0.2 ml thin wall 
PCR tubes. A master mix for minimum of 10 samples was prepared and aliquoted in 22 µl 
quantities in each PCR tube. Three µls of template samples of DNA from M. haemolytica and 

P. multocida isolates were added to each tube to make the final volume of 25 µl. The PCR 
tubes were transferred to a thermal cycler (Eppendrof Thermo cycler, Germany). A negative 
control containing the master mix only was included in each run, as well as the positive 
control. 

PCR Protocol:  

Amplification was obtained with an initial denaturation step at 94ºC for 2 minutes 
followed by 25 cycles of 20 seconds at 94ºC, 30 seconds at 65ºC, 45 seconds at 70ºC and final 
extension at 70ºC for 10 min. Fivteen µls of the PCR products were stained loaded and run 
electrophoresis, in 1.5 % agarose gel in Tris-Borate- EDTA buffer (TBE). The DNA was 
stained with ethidium bromide (0.5µgm/ml). A molecular DNA markers 10 bp was used. The 
DNA fragments were visualised and photographed under UV fluorescence (Transluminator 
spectro, UK.) and photographed using Polaroid camera (Fig. 1). 
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Fig. 1: PCR products of 6 isolates of M. haemolytica and P. multocida where: Lane 1   =  200 bp 

DNA ladder; Lanes 2, 3 and 6  = M. haemolytica strains; Lanes 4, 5 and 7  = P. multocida 

strains; Lanes 8 and 9  =  P. multocida positive controls; Lane 10  =  M. haemolytica 

positive control; Lanes 11 and 12 = negative controls; Lane 13  =  250 bp DNA ladder 

 

Random Amplification Polymorphic DNA (RAPD) reaction: 
A random OPA-11 primer 5´-CAATCGCCGT-3 ´(Inqaba Biotechnology, South 

Africa)  was used for identification of M. haemolytica  and P. multocida. The RAPD reaction 
was performed in a total volume of 50 µl, consisting of 5 µl template DNA, 10 X PCR buffer, 
3.5 mM Mgcl, 200 mM Deoxynuleoside triphosphates, 1.25U of Taq DNA polymerase 
(Southern Cross Biotechnology), and 1 µM of OPA-11 primer. The amplification was carried 
out in a thermocycler (Eppendrof master cycler Germany).  
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The cycling protocol was performed as 50 cycle at 94˚C for 1 min, 37C̊ for 1 min, 
72˚C for 1 min. and a final a step of extension at 72˚C for 10 min. Fifteen µl. of the PCR 
products was analysed by electrophoresis in a 1.5 % agarose gel with TAE buffer using 100 
bp molecular marker was used as size marker in all gels.    

Results 
  Six isolates of M. haemolytica and P. multocida (3 each) previously identified by 
conventional procedures were also confirmed positive by PCR corresponding to the 
anticipated sizes of 237and 200 bp, respectively (Fig.1). No amplification was obtained from 
the negative control. The profiles generated by RAPD analysis with M. haemolytica  and P. 

multocida  were four and five bands, respectively (Fig.2). 
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Fig. 2: RAPD analysis of 6 isolates of M. haemolytica and P. multocida where: Lane 1= 100 bp 

DNA ladder; Lanes 2 and 3= M. haemolytica;  Lanes 4 and 5=  P. multocida; Lane 6=  M. 

haemolytica; Lane 7 =  P. multocida; Lanes 8=   P. multocida type A positive control; 

Lane  9=  P. multocida type D positive controls; lane 10=  M.  haemolytica positive 

control.   

Discussion 
In this study, PCR and RAPD methods were used to confirm the identities of six 

strains M. haemolytica and P. multocida (3 each). The amplification of genomic DNA 
obtained was corresponding to the anticipated sizes of 200 bp and 237 bp for M. Haemolytica 

and P. multocida, respectively. This findings was in agreement with those of Ozbey and Muz 
,(2004)who  reported that all  P. multocida isolates that were positive by cultures were also 
positive by PCR by using PM Out 1 and 2 primers.  

 The profiles generated by RAPD analysis with M. haemolytica and P. multocida 
(Four replicas of the same profile were obtained for M. haemolytica and five other profiles for 
P. multocida) showed no heterogeneities among the isolates of both species .The profiles 
obtained for M. haemolytica isolates were in agreement with Ozbey and Muz, (2004) who 
indicated that little genetic heterogeneity exists among the organisms isolated from cattle and 
sheep. The results confirmed the specificity of the primers PM Out and PHSSA for 
P.multocida and M. haemolytica, respectively. They also augmented the previous statements 
that molecular typing methods can provide stable and highly useful analysis of bacteria. 
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