
PCR 

• Polymerase chain reaction (PCR) is a technique widely used 
in molecular biology. It derives its name from one of its key 
components, a DNA polymerase enzyme which is used to 
amplify a piece of DNA by in vitro enzymatic replication. 

• As PCR progresses, the DNA thus generated is itself used as 
template for next cycle. This sets in motion a chain reaction 
in which the DNA template is exponentially amplified. With 
PCR it is possible to amplify a single or few copies of DNA 
across several orders of magnitude, generating millions or 
more copies of the DNA piece. PCR can be extensively 
modified to perform a wide array of genetic manipulations.



• Almost all PCR applications employ a heat-stable DNA 
polymerase, such as Taq polymerase, an enzyme originally 
isolated from the bacterium Thermus aquaticus. This DNA 
polymerase enzymatically assembles a new DNA strand from 
DNA building blocks, the nucleotides, using single-stranded 
DNA as template and DNA oligonucleotides (also called DNA 
primers) for initiation of DNA synthesis. 

• The PCR method uses thermal cycling, i.e., alternately heating 
and cooling of PCR sample to a defined series of temperature 
steps. These thermal cycling steps are necessary to physically 
separate the strands (at high temperatures) in a DNA double 
helix (DNA melting) used as template during DNA synthesis (at 
lower temperatures) by the DNA polymerase to selectively 
amplify the target DNA. The selectivity of PCR results from the 
use of primers that are complementary to the DNA region 
targeted for amplification under specific thermal cycling 
conditions.



History

• The polymerase chain reaction was devised by 
Kary B. Mullis. Mullis was born in North Carolina 
and grew up in Columbia, S. Carolina. He received 
Ph.D. from the University of California at 
Berkeley. 

• While working for Cetus Corporation, he invented 
PCR, which immediately spread to laboratories 
around the world where DNA chemistry was 
performed. PCR technology has grown into a 
several billion dollar industry. For his work, Mullis 
received the Japan Prize and the Nobel Prize for 
chemistry, both in year 1993.
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Library Preparation 

DNA fragmentation 

Random fragment DNA



Library Preparation (in NGS)



Next Generation Sequencing 

• Thousands of DNA fragments sequenced

• Automated

• All parts of the genome are sequenced multiple times

• Allows overlap to make alignment and assembly easier 



Sr. no. Sequencing Size of reads Year

1 454 -Roche 400 bp 2005

2 Illumina /Solexa 400-700bp 2006

3 Applied Biosystem SOLiD 25-75 bp 2007

4 Ion Torrent 400 bp 2012

(Schuster, 2007)

Next-generation  Sequencing Technologies



Bioinformatics



Actual genome

Assembly

Assembly: set of contigs





Gene finding and annotation  

• Identify Open Reading Frame (ORF) – putative gene

• ORFs compared to known genes in databases to 

identify function of gene.

• Identify the protein-coding regions.



Metagenomic Finishing: Binning 

Binning: Which DNA fragment 

derived from which phylotype? 

Complete genome





• Function-driven screening for an expressed trait.

Function-driven analysis seeks to identify clones

expressing a desired trait or useful activity.

• Sequence-driven screening uses conserved DNA

sequences to design PCR primers to screen clones

for the sequence of interest

Metagenomic Analysis








