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Proj ect Description

This research project is focused on the pat hogenesis of abdom nal aortic
aneurysnms (AAA), particularly examning the role of the gut m crobione-
derived netabolite trinethylani ne-Noxide (TMAO in exacerbating AAA
progression. The project ains to deternine the nmechanisns through which TMAO
i nduces vascul ar snmooth nuscle cell (VSMC) dysfunction focusing on the role
of the PKR-like ER kinase (PERK) signaling pathway in the context of AAA

Area of the Research:

The project addresses the increasing incidence and nortality associated with
AAA investigating the relation between TMAO | evel s and AAA progressi on

t hrough VSMC dysfunction and endoplasnic reticulum (ER) stress signaling

pat hways. It will focus on the role of the PKR-1ike ER ki nase (PERK)
signaling pathway in nmediating TMAO s effects on VSMCs within the context of
AAA.

Research Tasks the Student WII Be Perform ng:

Students will conduct in vitro experinents to assess the inpact of TMAO on
hurman aortic vascul ar snooth nuscle cells (HAVSMCs), including eval uati ng
apopt osi s and aut ophagy signaling pathways. They will also participate in
ani mal studies, including the use of genetically nodified nouse nodels to
exam ne the effects of VSMC-specific PERK del eti on on AAA progression.
Students will also analyze data from single-cell RNA sequencing to
characterize VSMC responses to TMAO and PERK signaling, and assist in the
preparation and anal ysis of tissue sanples for histological and protein
expression assessnents related to AAA progression. Key to these experinments
will be collaboration with team nenbers to docunent findings and contribute
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to the preparation of manuscripts for publication

Training that the Mentor WIIl Provide to the UPRI SE Student:

Hands-on training in nol ecul ar biology techniques, including cell culture,
RNA sequenci ng, and Western bl ot anal ysis; guidance on ani mal nodel s rel evant
to cardiovascul ar research and understandi ng surgical techniques for aneurysm
i nduction in mce; and nentorship in data analysis, including statistical

met hods for evaluating experinmental results and interpreting gene expression
profiles. There will be opportunities for professional devel opnent, including
presenting research findings at |ab neetings and potentially at national

conf erences.

Speci fic Requirenents That the Mentor Expects the Student to Meet:
Conmitment to maintaining ethical standards in research, particularly in
ani mal studies, and active participation in |aboratory nmeetings, training
sessions, and di scussions on research progress. The nentee will utilize
effective comrunication skills for collaborating with | ab nenbers and
presenting findings and will devel op a foundational understandi ng of

cardi ovascul ar biology or related areas, which may be assessed through a
prelimnary nmeeting or application process. This project represents an

i nnovati ve approach to understandi ng AAA pat hogenesi s and coul d provide
insights into potential therapeutic targets, significantly inpacting clinical
practice and patient outcones.
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