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֍ The DNA of an organism and the DNA of another organism are 

recombined with each other → one hybrid molecule from two different 

sources. 

 



 

 

 

لأننا بنتعامل مع جزيئات صغيرة جدا لكائنات حية دقيقة العملية هاي شاقة جدا  ֍  

 

 

 

 

 

 

 

 

 

 

֍ Plasmid: circular and double stranded DNA. 

֍ Recombinant DNA = hybrid DNA = chimeric DNA 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Human gene مثلا لو بدنا نشتغل على ال 

هم في خلية حية  من مصدر آخر و بعدين ندمجهم مع بعض بعدين نحقن  DNA و     Human gene   رح نجيب 

زي الخلية البكتيرية او الخلية النباتية او خلية حيوانية فلما تتكاثر هاي الخلايا رح يضل   Host cell  تسمى  بال 

ينقسم و هيك بكون كثرت ال     Hybrid gene و عملت منه نسخ كبيرة منه  DNA  ال 

Plasmid     هو ال Vector  و ال Human gene     هو ال Passenger DNA بهاي الحالة ال 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

֍ Endonucleases: break down the polynucleotide chain from the inside. 



֍ Restriction sites: restriction endonucleases التسلسل اللي بتقطع عنده ال 

֍ Each restriction endonuclease can recognize it specific restriction site. 

 

 

 

 

 

 

 تستخدمهم البكتيريا كوسيلة دفاع من الفايروسات  ֍
 

 

 

 

 
 

 

 

 

 

 

 

 

 

֍ The bacterial DNA may have a sequence of nucleotides that is the same 

for the viral sequence in the restriction site, but the sequence of 

nucleotides in the bacterial cell is protected by methylation process. 

 

 

 

 



֍ 600 restriction enzymes are sold by companies for experimental use. 
 

 

 

 

 

 

 

֍ They are named according to the bacteria species that produce this 

enzyme. 

֍ EcoR1→ E: Escherichia, co: coli, R: strain of the bacteria, 1: indicates 

that this enzyme is the first discovered restriction enzyme in this type of 

bacteria. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

֍ Each restriction enzyme can recognize only one restriction site. 

֍ Palindrome sequence: inverted repeat sequence (the reading of the 

sequence from 3` to 5` direction in one strand is the same for the 

reading from 3` to 5` direction in the other strand). 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

֍ Blunt end: each base is paired with its complementary base, and there is 

no base unpaired.  

 

 

 

 

 

 

 

 

 

 

 

 



֍ Sticky ends: unpaired bases at the end. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

֍ If there is a mutation in the restriction site, restriction enzymes cannot 

recognize the restriction site. 

֍ We can detect if there  is a mutation in particular gene.  



لل  Alleles 2  ليلات  قطع بشكل طبيعي و احد الا 3مثلا هاد الجين يعطينا لو للجين و   Restriction   نعمل 

Mutation  نكتشف انه فيه فقط بعد القطع  قطعتين اعطانا  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

֍ Restriction map is used to identify the restriction sites for a restriction 

enzyme. 

֍ Restriction endonucleases are used to extract specific gene.  

 

 

 

 

 



֍ Vectors are the carriers for the extracted human gene to form the 

hybrid molecule.  

 

 

 

 

 

 

֍ Replication of the vector is important to make many copies of the 

hybrid gene. 

֍ The selectable marker is important to make sure that it is inserted 

inside the host cell. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

Ampicillin لل     resistance gene   يحتوي على plasmid مثلا لو ال 

فممكن هاي البكتيريا تعمل    Bacterial cell   في Plasmid اللي ماسك فيه ال human gene  لو حقنت ال 

... طيب كيف بدنا نعرف؟  و ممكن لا  Hybrid gene   لهاد ال Uptake  

 Uptake  يا يعني عملت تيرفإذا عاشت البك Ampicillin    في وسط يحتوي على bacteria  بنحط ال 

و البكتيريا اللي ماتت ما بتكون اخذته     Hybrid gene لل 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

֍ Bacteriophage و ال plasmid  ما بين ال 

 

 

 

 

 

 

 

 

 

 

֍ Chimera:  

 

 

 

 

 

 

 

 

هجينلوحش الاسطوري الهاد اه بهاد الاسم نسبة لفسمينا  

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

نفس الشي  ֍ Vectorو ال Human DNA لل Sticky ends ال لازم يكونوا  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

֍ Clone:  مستعمرة 

֍ In vivo DNA amplification: يا حية ل خلاداخ  DNA  كثرنا ال 

֍ In vitro DNA amplification: using machineries to amplify the DNA. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

֍ We use recombinant DNA technology for: 

1. study of the gene and identification of the sequence of nucleotides 

in that gene. 

2. To make the gene express itself (production of proteins). An 

example is the gene that produces insulin, so that we can get 

human insulin  

 


