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Redox-mediated cysteine post-
translational modifications in brown fat
thermogenesis

Hein Ko Oo

Kanazawa University Graduate School of Medical Sciences,
Department of Endocrinology and Metabolism

I am honored to receive the Young Researcher
Encouragement Award at the 38th Annual Meeting
of Japan Society of Experimental Diabetes and
Obesity. I would like to express my sincere gratitude
to the meeting chair, Professor Akinobu Nakamura,
the selection committee members, and all society
members.

Brown adipose tissues (BAT) have re-emerged as
therapeutic targets for type 2 diabetes mellitus. My
laboratory focused on selenoprotein P (SeP), known
as a diabetes-associated hepatokine, which causes
a reductive shift in the cellular redox state. We
found that the SeP impaired noradrenalin-mediated
mitochondrial ROS production and oxidation of
cysteine 253 (cysteine post-translational modification,
CysPTM) of UCP1, resulting in impaired
thermogenesis (Oo et al., Cell Reports, 2022). To
explore novel CysPTM targets of SeP and redox in
BAT thermogenesis, we established a comprehensive
approach to detect both oxidized and reduced cysteine
residues. We identified reversible CysPTMs targeted
by cold exposure and SeP in BAT of wild-type (WT)
and systemic SeP-KO mice at room temperature (RT)
and after acute cold exposure. Cold exposure altered
the redox state of cysteine residues in all cellular
compartments. We identified over 1500 reproducible
Cys residues in each condition. Among these, 34
Cys residues were specifically oxidized during cold
exposure and enriched in thermogenesis pathways.

We are now assessing these 34 cysteines for their
structure-function importance and their potential to
be therapeutic targets for impaired thermogenesis in
type 2 diabetes.

I am motivated by this award and will continue
to work hard with the continued guidance and
encouragement from the society.

Finally, I would like to express my heartfelt gratitude
to Professor Toshinari Takamura and all of my co-
researchers for their support and guidance in this
research.
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