
 

UTSA professor develops open-access
software for cytoskeleton

November 13 2020

Researchers around the world now have access to an open-access
software designed to further characterize cytoskeleton filaments.

Most computational neuroscience software centers around neuronal
network systems. Marcelo Marucho, an associate professor in the
Department of Physics and Astronomy, designed a software that focuses
on fundamental research of how a single neuron performs important
biological functions depending on the polyelectrolyte properties of 
cytoskeleton filaments.

The Java Application for Cytoskeleton Filament Characterization
(JACFC) provides comprehensive computer models and high-
performance algorithms to elucidate the molecular mechanisms
modulating the electrical signal propagation, stability and bundle
formation of microtubules and F-actin filaments under different
molecular and environmental conditions.

"The more people that are investigating on cytoskeleton filaments, the
more we will learn."Ultimately, these studies may discover whether
molecular and cellular alterations substantially alter the equilibrium of
interactions and trigger abnormalities in the bundling and signal
propagation during various disease states.

Pathological conditions like Alzheimer's were historically studied at the
larger scale brain system, based on losing the ability to communicate
between neurons.
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"This happens because in principle the neuron is losing the ability to
process information and then can't transmit it to the other neurons,"
Marucho said. "The application [of JACFC] is to find the origin of this."

Marucho's research focuses on how the calcium ions carry information
from the membrane to the centrosome to other compartments in the
neuron. Exactly how the centrosome is able to receive an external
stimulus and send instructions to perform a cellular function is not well
known.

He investigates the cytoskeleton filament inside the neuron, a
biopolymer which is a conductor of electricity. The F-actin filaments
and microtubules generate a network inside the neuron. They may
aggregate and form a parallel, perpendicular or other configuration.

"In the past, scientists only looked at the mechanical properties of this
network, not electrical properties," Marucho said. "The mechanical
properties may generate the shape of the neuron and may also be a stick
where they can move particles from one compartment to another. But
now we are saying they are also very good conductors."

The JACFC will help scientists understand how a neuron processes
information in order to perform biological functions. This will help them
understand how a neurological disease affects information processing.

When developing JACFC, Marucho's goal was to create a forum for
people to learn about this topic and share their research. JACFC is
unique because it is designed to be accessible to both experts and non-
experts in the field. A visualized guide is provided so users can perform
calculations online without computational restrictions.

"The more people that are investigating on cytoskeleton filaments, the
more we will learn," Marucho said.
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