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UNDERSTANDING COMBINATORIAL SIGNAL PROCESSING
AND ITS FAILURE DUE TO AGE AND DISEASE

ABSTRACT

While the ability of biological systems to
integrate multiple cues from the environ-
mentand coordinate their metabolism and
regulatory networks accordingly is a major
determinant of their fitness, our under-
standing of combinatorial integration of
multiple inputs is still limited. In this talk, |
will firstdiscuss the challenges of deciphering
combinatorial response and its failure in
aged cells using our current work on T-cells
and the preimplantation mammalian
embryos as examples. | will then focus on
theability of yeast to sense and utilize multiple
carbon sources as a model system. We
study how yeast responds to hundreds of
mixtures of preferred carbon source, glucose,
and a less preferred one, galactose. Many
of the components of this response, known
as catabolite repression, are conserved
from yeast to human. We found that, in
contrast to the textbook view,

instead of merely inhibiting galactose utili-
zation when glucose is above a threshold
concentration, individual cells respond to
the ratio of glucose and galactose, and
based on this ratio determine whether to
induce genes involved in galactose metabolism.
The decision of when to switch from a pre-
ferred to a less-preferred carbon source is
akin to a general switching problem
between resources, which has long been of
interest in biology, management science
and operations research. We investigate
the optimal switching strategies that can
resultinaratio sensingand how they provide
a fitness advantage which could have
shaped the evolution of this property.
https://savir.net.technion.ac.il/
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