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Commentary

2nd generation DNA sequencing meets functional genomics
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The introduction of the first 2nd generation DNA
sequencing method five years ago heralded a paradigm
shift and propelled us into a new era [1]. In contrast to
the Sanger sequencing method that dominated DNA
sequencing for nearly 30 years [2], 2nd generation
sequencing analyzes clonal representations of the input
DNA. Using highly parallel processing in microfluidic
devices and stepwise addition of four nucleobases
highly accurate sequencing results are obtained. Orders
of magnitude larger amounts of data are generated at
substantially decreased cost and effort. This has made it
possible to sequence a human genome completely in
less than one month using one 2nd generation
sequencing instrument. At first 2nd generation
sequencers were used for experiments with reduced
representation of the genome such as ChIPseq and
RNAseq [3, 4]. These applications have now reached a
very high level of sophistication and are replacing
array-based versions of these kinds of analyses. The
application of whole genome sequencing for genetic
application has been slow on the uptake mainly due to
cost, effort and resolution required. There are a few
large international efforts to collect high value
information such as for the 1000 Genomes Project and
the International Cancer Genome Consortium (ICGC).

Timmermann et al. use complete sequencing of a
mutagenized S. cervisiae strain with a longevity
phenotype of interest to identify the functionally
effected gene [5]. By a clever sequence pruning
procedure they rapidly arrive at a manageable number
of putative variants responsible for the alteration of the
phenotype. The mutated variants of the candidate genes
are introduced into wildtype S. cerevisiae for
identification and validation. Interestingly the causative
variant of TSA1 does not result in a loss or gain but
shows a modulation of function.

The approach developed here highlights a way for
functional genomics making use of the extensive
collections of mutants of different model organisms.

This functional analysis strategy could also be applied
to reverse genetic characterization.
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