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Advances in DNA sequencing have improved dramatically 
over the past 10 years. In 2000 the first draft of the human 

genome was developed using Sanger sequencing technology. 
This technology required individual DNA molecules to be 
cloned into E. coli, and then the resulting amplified fragments 
were sequenced in microliter sized reactions. The cost for the 
generation of the first draft sequence of the human genome 
cost almost three billion dollars. The advent of next generation 
sequencing based upon massively parallel sequencing utilized 
PCR-based methodologies to amplify DNA fragments and 
dramatically decreased reaction volumes into the picoliter 
range. While the first next generation sequencer was capable of 
20 million base pairs of sequence per run subsequent sequence 
technologies were capable of much greater sequence outputs. 
The Illumina DNA sequencers have now increased sequence 
output from one billion base pairs to over 6 trillion base pairs 
of sequence per run. In my presentation I will describe the 
different next generation sequencing platforms and discuss their 
strengths and weaknesses. I will further describe the different 
types of sequencing that can be performed on these platforms 
and how this will totally transform clinical oncology in just the 
next few years. These technologies enable true personalized 
cancer treatment and this will completely change how we 
can prevent cancers, detect them earlier and also treat each 
individual patient with cancer.
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