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Cell culture, patient samples,
computational biology, molecular
and cellular biology
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We focus on understanding early
developmental cell fate decisions
and patterning using embryonic
stem cell-based in-vitro models of
early development.
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over half of all proteins encoded
in any genome and exhibit a wide
diversity of shape and size. Each
complex is composed of a distinct
set of subunits. A central
unsolved problem in evolutionary
biology is when and how these
complexes arose and increased
in complexity. Specifically, in
which historical order did the
genes of different subunits
originate, and what were the
molecular principles underlying
their recruitment to an emerging
complex?

In this project, we investigate how
present-day multisubunit
complexes originated from
simpler ancestral assemblies by
incrementally integrating new
subunits. We refer to this as the
accretionary model of protein
complex evolution. Our
overarching goal is to
characterize the chronology of
subunit origins for all known
heteromeric complexes
throughout eukaryotic evolution.
We also aim to test whether that
chronology is imprinted in the
present-day structural
organization of the complex.

To this end, we aim to compile a
dataset of thousands of known
protein complexes in human
cells. This data will include
thousands of human heteromeric
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The lab investigates neural VIILVFITI NVONN n'o'oral oI ,naizranta - Neural circuits underlying Dr. Hagar Lavian
circuits underlying goal directed navigation and adaptive
navigation, decision making, and behavior

learning. In particular, we focus
on the flexibility of neural
networks and how it supports
these complex processes. We
study these topics in zebrafish
larvae and juveniles, an ideal
animal model to study distributed
networks. Our current research
focuses on three main directions:
1. Representation of spatial
signals and their integration to
guide behavior: to navigate from
one point to another, an animal
must track its own position,
heading direction, and desired
destination. These signals must
then be integrated to generate
appropriate motor commands to
guide behavior. In the lab, we
study how different spatial signals
are represented in the brain, how
these signals are generated, and
how they interact to guide
behavior.

2. The role of short-term
modulation in network
computation: in this project, we
investigate how short-term
modulation enables neural
networks to generate complex
sensory representations of the
environment, and how this
process supports more
sophisticated navigation
strategies.
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Our laboratory studies the
dynamic interactions between the
human bacterial pathogen
Legionella pneumophila, the
causative agent of Legionnaires’
disease, and its host cells, aiming
to uncover fundamental principles
of host-pathogen biology. By
combining genomic, genetic, and
biochemical approaches, we
seek to uncover the mechanisms
driving bacterial pathogenesis in
a comprehensive manner. A
central goal of our research is to
understand how bacterial
pathogenesis systems are
regulated and how they evolve,
with particular emphasis on the
role of horizontal gene transfer in
shaping their emergence and
adaptation. Ultimately, we aim to
reveal the molecular mechanisms
that generate the diversity and
functional versatility of
pathogenesis systems.

We study the human gut
microbiome in IBD and host-
virus-defense interactions in
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V10N NI K19V TZNNY 0Ny W'y 0"n'a Regulation and evolution of Prof. Gil Segal
bacterial pathogenesis
systems
|U10N NI 'RIDTIM TZNNY oINY W'y 0"n'a microbiology and genomics Prof. Uri Gophna
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