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What is PCR?



What are we copying?

Thermal CyclerDNA



DNA 
replication 
in lab



PCR 
COMPONEN
TS

DNA Template
-Sample containing the 

target DNA region
Specific gene or Gene 

fragment

DNA Polymerase
Thermostable 
enzyme, Taq or Pfu 
Polymerase, Synthesis of 
new DNA strand

Primers
Primer is 15-20 bp short DNA sequence 
complementary to the target DNA's sense & 
antisense strands

dNTPs (deoxynucleoside 
triphosphate)
Building blocks of DNA
Adenine, Guanine, 
Thymine, Cytosine

Buffer Solution
Salt mixture, optimal 
pH, ionic environment- 
cations Mg2+, K+



Polymerases-
Essential for 
synthesis

• Taq polymerase

Thermostable enzyme 
isolated from bacterium 
Thermus aquaticus.

• Pfu polymerase

Thermostable enzyme 
isolated from the 
bacterium Pyrococcus 
furiousus.

Why? They synthesize new strands. Most 
importantly, they remain active during repeated high 
temperature denaturation cycles.

Taq polymerase

Pfu polymerase



Initial denaturation 95 C 1 min
Denaturation 95 C 30 sec

40 cycles
Annealing 55 C 30 sec
Extension 72 C 30 sec

Final extension 72 C 2 min
Hold 8 C infinite

PCR program

Copying DNA

95 C 55 C 72 C

Amplicons



QUESTION

What happens if the annealing temperature is,
Too low:-
Too high:-



Quick Visualization





Template DNA dilution

Prepare 100 uL of DNA at 5 ng/uL



Reagent 1X 
uL

10X PCR buffer 5
dNTPs 0.5

Primers (F and R) 2
Taq polymerase 0.5

PCR Water 15
DNA template (10 ng) 2

Final volume 25

PCR mastermix

Follow the instructor directions to set up the reaction



>Escherichia coli 16S rRNA 

Forward (27F)
5’-AGAGTTTGATCATGGCTCAG -3’

Reverse (1392R)
5’-GGTTACCTTGTTACGACTT-3’

E. coli primers

AAATTGAAGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAACGGTAACAGGAAG
AAGCTTGCTTCTTTGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTG
GAAACGGTAGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAG
ATGGGATTAGCTAGTAGGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACAC
TGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAG
CCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGGAGTAAAGTTAATACCTTT
GCTCATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTT
AATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTTTGTTAAGTCAGATGTGAAATCCCCGGGCTCAACCTGGGAAC
TGCATCTGATACTGGCAAGCTTGAGTCTCGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTG
GAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACGAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGG
ATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGACTTGGAGGTTGTGCCCTTGAGGCGTGGCTTCCGGAGCTAAC
GCGTTAAGTCGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTG
GAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTGGTCTTGACATCCACAGAACTTTCCAGAGATGGATTGG
TGCCTTCGGGAACTGTGAGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGCAAC
GAGCGCAACCCTTATCTTTTGTTGCCAGCGGTCCGGCCGGGAACTCAAAGGAGACTGCCAGTGATAAACTGGAGGAAG
GTGGGGATGACGTCAAGTCATCATGGCCCTTACGACCAGGGCTACACACGTGCTACAATGGCGCATACAAAGAGAAGCG
ACCTCGCGAGAGCAAGCGGACCTCATAAAGTGCGTCGTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGA
ATCGCTAGTAATCGTGGATCAGAATGCCACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAG
TGGGTTGCAAAAGAAGTAGGTAGCTTAACCTTCGGGAGGGCGCTTACCACTTTGTGATTCATGACTGGGGTGAAGTCGT
AACAAGGTAACCGTAGGGGAACCTGCGGTTGGATCACCTCCTTA



1. Obtain the gene sequence

https://www.ncbi.nlm.nih.gov/genbank/

NOTE: You will often get multiple hits when you look for a specific gene. In this case, 
make sure you select the one that gives you the complete sequence (e.g the 16S rRNA 
gene is ~1600).



This is a good source to obtain the full length of a gene.



2. Paste the sequence on a primer design website and set the desired parameters.

http://primer3plus.com/cgi-bin/dev/primer3plus.cgi



Forward

Reverse

Amplicon 
size


