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بعد از اتمام این کارگاه شرکت کنندگان  

:  بایستی قادر به



KaryMullis



کاربرد و اهمیت
????????

در سرم طیور براي تشخیص؟



















DNA







در باکتري  DNAهمانندسازي 



PCRمواد مورد نیاز 

17
Master mix?



PCR requirements









PCRالگو براي 

1.Genomic DNA
2.Plasmid2.Plasmid
3.cDNA



DNAجداسازي 





پرایمر یا الیگو

A primer is a short synthetic oligonucleotide which is used 
in many molecular techniques from PCR to DNA 
sequencing. These primers are designed to have a 
sequence which is the reverse complement of a region of 
template or target DNA to which we wish the primer to 
anneal.anneal.



طول پرايمر

 Proper length of primer

Usually: Usually: 18 18 -- 22 22 basesbases

Too shortToo short

Too longToo long







تکثير



How Many Cycles is Enough?

I. 30 cycles = 109-fold amplificationI. 30 cycles = 109-fold amplification
II. 40 cycles = 1012-fold amplification
III. 50 cycles – 1015-fold 

amplification….??



Plateau Effect in DNA Amplification



PCRمراحل 

3 steps in a PCR repeated for 30-40 cycles.

• Denaturation at 95˚C: the double stranded 
DNA melts open to single stranded DNA.

• Annealing/hybridisation: The primers anneal 
to the DNA.

• Extension 68˚C or 72˚C: The polymerase 
copies the template adding the dNTPs
from 5’ to 3’.

Times of each step?????







انواع پرایمر



PCR machine



Primitive 
PCR machine





Stratagene RoboCycler 40 PCR Machine



Gradient  PCR

45 45 –– 6060ooCC
gradientgradient



Various Types of
PCRPCR



1. Conventional PCR – the basic PCR process, which produces up to a 
billion copies of a DNA or RNA strand; the results are only seen at the 
end of the process

2. Long range PCR – uses a mixture of polymerases to amplify longer 
stretches of DNA

3. Multiplex PCR – uses a number of pairs of primers to allow analysis of a 
number of fragments in a single sample 

4. Nested PCR – after an initial 30-35 cycles of PCR, an additional round of 4. Nested PCR – after an initial 30-35 cycles of PCR, an additional round of 
PCR uses new primers ‘nested’ within the original primers, making the 
process more sensitive because it reduces the risk of unwanted products 
from primers binding to incorrect regions 

5. qPCR – in quantitative PCR (also known as real time PCR, RT PCR or 
qRT-PCR), the DNA or RNA molecules are tagged using fluorescent 
probes, so that the concentration of amplified products can be monitored 
and quantified in real-time by tracking the level of fluorescence

6. Hot start PCR – inactivates the Taq polymerase until the reaction starts, 
using antibodies that are denatured by heat.

7. And so on.



Visualization of PCR productVisualization of PCR product





DNA

PAGE
Agarose





300 bp



















Gel percentage





DNA ladder





50 X TAE buffer



تخمین غلظت اسیدهاي نوکلئیکتخمین غلظت اسیدهاي نوکلئیک



dsDNA concentration = 50 μg/mL × OD260 × dilution factor 

dsDNA concentration = 50 μg/mL × 0.65 × 50

dsDNA concentration = 1.63 mg/mL





ممنون از توجه شماممنون از توجه شما


