
BIO 405L
 Cellular and molecular biology laboratory

DNA amplification/Polymerase Chain Reaction

Hugo Castillo, Ph.D.



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





>Escherichia coli 16S rRNA (strand 1)
5’AGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAACGGTAACAGGAA
GCAGCTTGCTGCTTTGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGG
GATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGCACAAAGAGGGGGACCTTAGGGCCTCT
TGCCATCGGATGTGCCCAGATGGGATTAGCTAGTAGGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAG
CTGGTCTGAGAGGATGACCAGCAACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGT
GGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCGCGTGTATGAAGAAGGCCTTCGGGTTGT-
3’

Forward 
5’-TGGCTCAGATTGAACGCTGG-3’

Reverse
5’-AAGGCCTTCTTCATACACGC-3’

E. coli primers

Forward 
5’-TGGCTCTTAGTGAACGCTGG-3’

B. subtilis primers

Reverse
5’-AAGGCAAACTTCATACACGC-3’



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



Template DNA dilution

Prepare 100 uL of DNA at 5 ng/uL



Reagent 1X 4x 
uL uL

10X PCR buffer 5 20
dNTPs 0.5 2

Primers (F and R) 2 --
Taq polymerase 0.5 2

PCR Water 15 60
DNA template (10 ng) 2 8

Final volume 25

PCR mastermix



Escherichia coli

Forward Primer = 5' CCTACGGGNGGCWGCAG 3’
Reverse Primer = 5' GACTACHVGGGTATCTAATCC 3’

Amplicon size: 300 bp

Staphylococcus epidermidis

Forward Primer = 5’ CACTTATAGATGGATCCGGCG 3’
Reverse Primer = 5’ CATTGGCGGAAGATTCCCTAC 3’

Amplicon size: 250 bp



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

E.coli primers S. epidermidis 
primers

No primers


