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Abstract:

Spatial organization of the embryo plays a role in determining how

different cells are to develop. An early event in the development of
the embryo is the differentiation of the mesoderm and endoderm
germ layers, and defining the regulatory circuit that controls this
differentiation is one of the main goals of modern developmental
biology. In this talk, we use two inference models with different
underlying assumptions, a linear ODE model for steady-state data
and a linear Markov model for time series data, to elucidate
regulatory circuits from the heterogeneous biological samples and
then test the ability of the inferred networks to predict spatial gene
expression for Xenopus Tropicalis.

Cell polarization, in which substances previously uniformly
distributed become asymmetric due to external or/and internal
stimulation, is a fundamental process underlying cell mobility and
cell division. For example, during mating, the yeast cells S. cerevisiae
sense shallow external spatial gradients and respond by creating
steeper internal gradients of protein aligned with the external cue.
Understanding the complex regulations during yeast mating
polarization is critical to studying many important characteristics in
cell polarization including signal amplification, tracking dynamic
signals, and potential trade-off between achieving both objectives in a
robust fashion. In this talk, we study some of these questions by
analyzing several models with different spatial complexity: two
compartments, three compartments, and continuum in space. The
step-wise approach allows detailed characterization of properties of
the steady state of the system, providing more insights for biological
regulations during cell polarization.
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