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Genome-wide approaches for profiling genetic interactions
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Next-generation

DNA

Abstract

sequencing

(NGS) has

signifi

cantly

increased the volume of sequencing data available in public
databases. However, millions of these sequences remain as
genetic “dark matter." For example, about one-third of bacterial
genes in the model organism Escherichia coli lack known
functions, partly due to challenges like gene redundancy.
Transposon sequencing (Tn-seq) is a widely used, unbiased
approach for studying gene function. This technique tracks

changes

in the abundance of

randomly

inserted,

gene-

inactivating transposons within a saturated mutant pool, helping
to identify genes essential for survival under various conditions.
However, traditional Tn-seq is not designed to map genetic
interaction networks involving more than a few genes. My
laboratory recently developed dual Tn-seq and Sup-seq to
uncover negative and positive genetic interactions, respectively.
These approaches expedite functional genomics, open new
research opportunities, and accelerate drug discovery.
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Streptococcus pneumoniae

Background and the unmet medical needs

* Kills more than 0.5 million people

worldwide annually.

* A leading cause of lower respiratory
infections.

* More than 100 serotypes have been
identified. Licensed vaccines

cover at most 23 types.

 Naturally competent. AMR is on the
rise.
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* Suppression is enhanced by
khpA overexpression.

* [dentifying genetic interactions is a facile way to

understand gene function.

* Sup-seq is an unbiased approach that enables
genome-wide screens for genetic suppression

events.

* As a proof of concept, we screened

 Functional genomics remains central for

uncovering drug and vaccine targets.
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