MedicalZpress

New research finds mechanism that regulates
PTSD in the female brain

May 19 2023, by Max Esterhuizen

A Training

Sacrifice and Dissection P.}c:ﬁéneﬁoggligziz:d LC/MS-Based
g brain extraction of BLA Binding Entity (TUBE) Proteomic Analysis
B Female Male C Female K63 - Male K63- Female K63 + Male K63+

(64.3%) \(25.6%)| (10.1%)

13
(100%) (0% (0%

Calcium/calmodulin-dependent protein kinase type Il subunit alpha

9 0
(90%) | (0%)

E Male and Female K63+/-

1 Male WD repeat and FYVE domain containing 1
mF I ArfGAP with GTPase domain, ankyrin repeat and PH domain 2
emale hyaluronan binding protein 4

solute carrier family 8 member A2

triokinase and FMN cyclase

kinesin family member 1C

pleiotropic regulator 1

paternally expressed 3

glutamate ionotropic receptor NMDA type subunit 2B

Aly/REF export factor

Sex-selective changes in K63-polyubiquitin protein targets in the amygdala of
male and female rats during fear memory formation. Credit: Molecular
Psychiatry (2023). DOI: 10.1038/s41380-023-02112-0

From humans to plants to single-cell organisms, there's a protein that
rules them all.
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This protein does general housekeeping of the cells, regulating them
through normal daily functions.

Virginia Tech researchers found that one specific form of this
ubiquitous protein has a different function in the female brains—it helps
regulate events in the memory that cause post-traumatic stress disorder
(PTSD).

"The protein is primarily thought of as a protein that marks other
proteins to be destroyed," said Tim Jarome, an associate professor in the
College of Agriculture and Life Sciences' School of Animal Sciences.
"For it to be doing this function in the context of PTSD in females is
very surprising."

This protein, ubiquitin, even has its name originating from ubiquitous
because of its presence across all walks of life. The form of this protein
that the researchers could manipulate, called K-63, was selective in
forming fear memories in the female brain.

"Oftentimes, molecules are found in the brain that are involved in
forming these fear-based memories in both sexes, and this is the first
time that we found one that's selectively involved in one sex," Jarome
said. "In particular, this was found in the sex that seems to be more
likely to have PTSD. It's rare to find these mechanisms that are specific
to one sex in terms of regulating the underlying factors that cause

PTSD."
The discovery could lead to the development of better therapeutic
treatments. Kayla Farrell, a Ph.D. candidate in the School of Animal

Sciences, was the project lead.

The research was published recently in Molecular Psychiatry.
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PTSD is a complex disorder with a variety of therapeutic treatment
options that include pharmacological approaches. By having a specific
molecule to target, pharmacological approaches could be considered.

"Right now, treatment options are not very effective and the success rate
isn't very good," Jarome said. "PTSD is not created equal among
patients, and we know females are more likely to have it. The
therapeutic approaches that we take to treat it might have to differ
between males and females. This may be a mechanism in which we
could specifically target treatment in females as a way to treat PTSD."

More information: Kayla Farrell et al, Proteasome-independent K63
polyubiquitination selectively regulates ATP levels and proteasome
activity during fear memory formation in the female amygdala,
Molecular Psychiatry (2023). DOI: 10.1038/s41380-023-02112-0
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