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Abstract: CREB3/Luman is a transcription factor that is associated with the cellular stress response.
Stress and the regulatory factors that respond to it have been implicated in lipid metabolism and the
mechanisms used to maintain homeostasis of such. When unmitigated, cellular stress can cause
dysregulation of lipid metabolism and lead to various metabolic-associated health issues including
metabolic syndrome and type 1l diabetes mellitus. Recently, CREB3 has been implicated as a regulatory
factor of lipid metabolism. Through various cellular models of metabolism, this research aims to find new
downstream targets of CREB3 that can elucidate the mechanisms that lead to physiological effects
connected to lipid metabolism. A liver cell model was used to provide an analysis of the effect of CREB3
in lipid metabolism through understanding its relationship with the master metabolic regulator, PGC-1a.
It was found that CREB3 positively regulates PPARGC1A promoter activation. Calcium stores were
differentially regulated in this model, suggesting the impact of CREB3 may be calcium-linked.
Furthermore, altered CREB3 expression was associated with downstream targets of PGC-1a involved in
fatty acid oxidation. Then, an adipocyte cell model was established as a model of adipogenesis to
understand the direct role CREB3 has in regulating lipogenesis in adipose tissue. This cell model was
characterized as a novel, robust model of adipogenesis that can be used for further studies on the regulatory
factors involved in adipogenic pathways. With this model it was found that under endoplasmic reticulum
(ER) stress, adipogenesis is impaired and there is a corresponding increase in ER stress response markers,
including CREB3. Overall, the work presented here provides valuable information regarding the role of
CREBS3 in lipid metabolism, but also establishes a foundation for future work that will impact the study
of human health.
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