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o PCR: polymerase chain reaction 

o To produce millions of copies for specific gene, we have to know the 

sequence of nucleotides at the ends of that gene. 

 

 

 



  

 

 

 

 

 

 

 

o PCR is the same of DNA replication, but PCR is in vitro. 

o A PCR tube is filled with all needed material for PCR (target DNA, 

primers, polymerase…) 

 

 

 

 

 

 

 

 

 

 

 

o Heat stable DNA polymerase = Taq polymerase. 



o The first step in PCR is the separation of the two DNA strands by heat. 

Heat stable DNA polymerase can tolerate the high temperature, and it is 

not denatured.  

o Deoxyribonucleotide triphosphates: dGTP, dATP, dCTP, dTTP. 

 

 

 

 

 

 

 

 

 

 

 

 

o After separation of the two strands, we should decrease the temperature 

to help the primers to bind with the single strands. 

o The companies that produce different primers define the melting 

temperature of the primer. In the second step of PCR, the temperature 

must be less than the melting temperature about 2 to 3 degrees.  

o Melting temperature of the primer: the temperature at which the 

primer will separate from the complementary strands. 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

o The cycles may be 30 or 35 cycles… 

o In each cycle, each single DNA molecule is doubled. 

o This is called exponential amplification. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

o We cannot detect the amplification of DNA in PCR without using an 

identification technique.  

o Electrophoresis:  الفصل الكهربائي 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  PCRمشان نحقن المنتج اللي طلعلي من ال رح نعمل فتحات في احد اطراف الجل 



1) After preparation of the agarose gel, we put it in the electrophoresis 

device.  

2) Then immersed in buffer solution.  

3) Fill the wells (holes) in the agarose gel with PCR products 

4) Connect the device with electricity source → one pole of the device is 

positive, and the other is negative. 

5) Since DNA is negatively charged, DNA segments will travel from the 

negative pole to the positive pole. 

6) During movement of DNA segments, they will bind to a dye called 

ethidium bromide that is already exist in the gel. 

7) When the gel with its contents is exposed to ultraviolet light, the DNA 

segments will appear as fluorescent bands.  

o ي الاشرطة  . طبعا هاعنا اشرطة مصبوغة مشعة مرتبة ورا بعضها بشكل منتظم   ، تطلع بالصورة اللي فوقاذا بن

من    wellبمقاييس مختلفة و نحقنها بالبداية بأول   DNAع من ال و هي عبارة عن قط DNA ladderبنسميها  

ح يتحركوا من القطب السالب الى القطب  الموجودين على طرف المادة الهلامية و بعد ما نوصلهم بالكهرباء را 

  كونها ممعروفة الحجم و   PCRالناتجة من ال   DNA... هاي القطع بستخدمها مشان اقيس عليها قطع ال الموجب 

 الوزن. 

 

 

 

 

 

 

 

 

 

 

 



o We use RT-PCR to know the expression state of particular gene. 

o RNA extraction rather than DNA extraction. 

o cDNA: DNA produced by RNA. 

o After production of cDNA, we use PCR to amplify cDNA. 

o Corona, HIV and hepatitis C viruses are all RNA viruses. We use reverse 

transcriptase PCR to detect these viruses. 

o We can detect the viral infections (that take long time to detect without 

using PCR) with in less than 4 weeks 

 

 

 

 

 

 

 

 

 

 

 

o Quantitative PCR can b used to identify the viral load (quantity). 

o  ال  لو بدأ مثلاamplification  د ال بعcycle    فيبدأ ال   5رقمfluorescence    يطلع ال   معناته ان

viral load    عالي 

o ال  لو بدأ  وfluorescence    بعد مثلاcycle 30  فيعني انه الviral load    مش عالي 

o Quantitative PCR is very accurate except if e made mistakes during the 

process.  

 



 

 

 

 

 

 

 

o Tubercle bacilli: cause tuberculosis. 

 

 

 

 

 

 

 

 

 

o DNA profiling:   البصمة الوراثية 

o 99% of DNA is common in all people, 1% of DNA differs from one 

person to another. 

o Sort tandem repeats: sequences of DNA  that are different from one 

person to another. E.g: TTAGTTAGTTAGTTAG 

o STRs are only identical in identical twins 

 



 

 

 

 

 

 

 

 

o Diagnosis of genetic disorders:  

 فيعني ان الجين ما فيه    amplificationخاصة بالجين الطبيعي و صار     primersاستخدمنا لو 

mutation   و لو استخدما primers ل ة با خاص mutated gene   و صارamplification   

 mutatedفنعرف انه الجين 

o Prenatal diagnosis: detection of genetic disorders of the fetus. 

و اللي بيحتوي    amniotic fluid   ناخذها من ال بس    abortionلأنه ممكن يسبب     fetusما باخذ العينة من ال  

 يل من خلايا الجنين على عدد قل

 

 

 

 

 

 

 



o Fossil studies: ريات دراسة الحف  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

o Quantification of gene expression:  

  expressionاله  جين يصير الف  amplification  هصار الالخاص بجين معين و اذا   mRNAاستخلص ال 

o Major histocompability complex: ير من شخص لآخر  تختلف اختلاف كب  

o ه بيتعرف على ال ن جهاز المناعة ما بيهاجم الجسم لأHLA    للشخص نفسه بينما بيهاجم اعضاء شخص آخر لأن ال

HLA  ة عندهبتكون مختلف 

o Certain genes are present in X chromosome, if these genes are detected, 

the embryo is male.  


