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Background - Gene duplication promotes adaptive evolution
In two main ways: allowing one duplicate to evolve a new

Abstract

function, and splitting ancestral functions between the dupli-
cates. The second scenario may resolve adaptive conflicts
that can rise when one gene performs different functions. In
an apparent departure from both scenarios, low-expressing
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transcription factor duplicates commonly bind to the same
DNA motifs and act in overlapping conditions.

Motivation - Characterize the evolutionary forces and the
possible benefits of the apparent duplicated TFs redundancy.
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Strategy - We focused on Msn2 and Msn4, a pair of duplicat-
ed TFs which drives the general stress response in yeast. We
studied their function and regulation.
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Results

= Msn2,4 function as one unit by inducing the same set of
target genes in overlapping conditions.

* The two-factor composition allows this unit’'s expression to
be both environmental-responsive and with low-noise, resolv-
INng an adaptive conflict that limits expression of single genes.
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Co-incubation with
mCherry strain in SD

/ 1. Low-noise tuning in Msn2 expression is

adaptive and beneficial.

Data from:

Newman et al. 2006.4
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3. Redundancy in Msn2 and Msn4 activity.

Msn2 & Msn4 Co-localize to the nucleus
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Same targets and binding sites

Heat Shock 25°c—38°c Msn2,4 dependent genes expression
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Resolving noise-control conflict by
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2. Msn4 expression Is environmental-

sensitive and of high noise.
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