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Abstract 

Methicillin resistant Staphylococcus aureus (MRSA) is a major human pathogen responsible for 

several life threatening conditions and phage therapy is one potential option to treat this pathogen. The 

aim of the study was to isolate and characterize bacteriophages effective against a wide range of MRSA. A 

mixture of two MRSA isolates was used for the isolation of phage from wastewater treatment plants. Three 

phages were selected for further characterization. All three phages belong to the Siphoviridae family and 

have long non-contractile flexible tails. The three phages showed a wide host range against S. aureus. 

Phages ɸSA1 and ɸSA2 were resistant to a pH range from 4-10 while ɸSA3 has a pH range from 3-11. DNA 

from all three phages were resistant to digestion by endonuclease enzymes such as EcoRI and AccI. There 

was a high degree of mosaicism among the three virulent phages and with their ancestor phages of 

Siphoviridae due to their non-uniform access to the common genetic pool by horizontal gene transfer and 

recombination. Since some of the staphylococcal toxins are phage encoded, the presence of genes for such 

toxins was tested by performing polymerase chain reaction and all three phages lacked genes for any of the 

staphylococcal toxins, including staphylococcal enterotoxins, exfoliating toxins and the toxic shock 

syndrome toxin, therefore these bacteriophage are suitable candidates for future use in phage therapy 

against MRSA. 

 الخلاصة

 ٍِ اىعذٝذ عِ اىَسؤٗىت اىشئٞسٞت اىبششٝت الأٍشاض ٍِ ٍسبباث (MRSA) اىزٕبٞت اىَقاٍٗت ىيَثسيِٞ اىعْق٘دٝت اىَن٘ساثحعخبش 

 ٕزٓ ٍِ اىٖذف ٗماُ. اىََشض اىعاٍو ٕزا ىعلاج تاىَسخَي اىخٞاساث ٍِ باىعاثٞاث اىبنخٞشٝت ٗٝعخبش اىعلاج زٞاة الاّساُ حٖذد اىخٜ الاٍشاض

 ٍِ ٍضٝح اسخخذاً حٌاىزٕبٞت اىَقاٍٗت ىيَثسيِٞ. اىعْق٘دٝت ٍِ اىَن٘ساث ٗاسع ٍذٙ ظذ فعاىت عاثٞاث بنخٞشٝت ح٘صٞف ٗ عضه ٕ٘ اىذساست

. اىخ٘صٞف ٍِ يَضٝذعاثٞاث ىثلاد  اخخٞاس حٌ ٗقذ. اىصسٜ اىصشف ٍٞآ ٍعاىدت ٍسطاث ٍِ عاثٞاث بنخٞشٝت ىعضه MRSA عضلاث ٍِ اثِْٞ

ٗاسع  اىثلاد ٍذٙ اىعاثٞاث أظٖشث. غ٘ٝيتٗ ٍشّت ٍخقيصت غٞش رٝ٘ه ىٖا ٗ Siphoviridae عائيت إىٚ حْخَٜ اىَخخاسة اىعاثٞاث اىبنخٞشٝت خَٞع

 01-4( حخشٗاذ ٍابِٞ زَ٘ظت ذسختى ٍقاٍٗاُ ɸSA1 ٗɸSA2 ماُ اىعاثٞاُ. اىَقاٍٗت ىيَثسيِٞ اىزٕبٞت اىعْق٘دٝت اىَن٘ساث ظذٍِ اىخسيو 

 ىيٖعٌ تاٍٗاىَادة اى٘ساثٞت ىيعاثٞاث اىبنخٞشٝت اىثلاثت ماّج ٍق. (00-3حخشاٗذ ٍابِٞ ) ذسختزَ٘ظتى ٍقاٍٗت ىذٝٔ ɸSA3 ِ اىعاثٜ زٞ فٜ)

ِ ٍ فٌٖسلاٗ ا ثلاداى اىعاثٞاث اىبنخٞشٝت اىَسييت بِٞ اىخشابٔ ٍِ عاىٞت دسخت ْٕاك ٗماّج. EcoRI ٗ ACCI ٍثواىَسييت  ّضَٝاثالأ ب٘اسطت

 ّقو ٗرىل ب٘اسطت شائع ٗساثٜ حدَع إىٚ ٍ٘زذ ىدَٞع اىعاثٞاث اىبنخٞشٝت ص٘ه اىغٞش٘اى بسبب Siphoviridaeاىعاثٞاث اىبنخٞشٝت اىَؤقخت ٍِ

 عِ اىسًَ٘ ٕزٓ ىَثو اىدْٞاث ٗخ٘د اخخباس حٌ اىعْق٘دٝت، اىسًَ٘ بعطى ٗبسبب حشفٞش اىعاثٞاث اىبنخٞشٝت. اىخشمٞب ٗإعادة الأفقٜ اىدْٞاث

 رىل فٜ بَا اىعْق٘دٝت، اىسًَ٘ ٍِ لأٛ اىَشفشة دْٞاثاىٚ اٛ ٍِ اى خَٞع اىعاثٞاث اىبنخٞشٝت اىثلادٗحفخقش اىَخسيسو اىبيَشة حفاعو إخشاء غشٝق

ٗ  ɸSA1  ٗɸSA2ٗىٖزا اىسبب حعخبش ٕزٓ اىعاثٞاث اىبنخٞشٝت ) اىسَٞت، اىصذٍتسٌ ٍخلاصٍت ٗ اىخقشٞش سًَ٘ٗ اىعْق٘دٝت، اىَع٘ٝتاىسًَ٘ 

ɸSA3) ٜٕ ظذ اىعلاج فٜ ٍسخقبلا لاسخخذاٍٖا اىَْاسب اىَششر  MRSA .ٗرىل مبذٝو ىيَعاداث اىسٞ٘ٝت 


