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Vitamin A metabolism: A switch between obesity and thermogenesis
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Our research is aimed at addressing the needs of 90 million obese American and 150 million obese patients worldwide. 
Visceral fat (VF), even in lean patients, poses risks for degenerative and inflammatory diseases, such as type 2 diabetes, 

cardiovascular disease, and some cancers. We elucidated the role of retinoic acid (RA) production by aldehyde dehydrogenase 1 
(Aldh1a1, a2, a3), the major RA-producing enzyme, on sex-specific fat depot formation. Female Aldh1a1-/- (A1KO) mice but not 
males, were resistant to high-fat (HF) diet-induced visceral adipose formation due to the increased thermogenesis in their tissue. 
We translate our findings for the antiobesity therapy. We engineered A1KO-green fluorescent fibroblasts (A1KOG) maintaining 
thermogenic characteristics in vitro and in vivo. For transplantation, cells were encapsulated in the nano porous polymer. 
Encapsulation protects the cells from immune rejection and ensures their long-term survival in the treated fat tissue. Injected 
encapsulated thermogenic cells in white fat depots mimic brown fat. Encapsulated A1KOG fibroblasts were injected into VF of 
obese wild-type (WT) mice fed a HF diet for 80 days. This treatment reduced lipids stored in VF by 23% in treated vs. non-treated 
mice on the same HF diet, while non-injected subcutaneous fat was not influenced. The reduction of VF in WT mice treated with 
encapsulated A1KOG cells was due to thermogenesis in encapsulated A1KOG cells and also dramatic thermogenic remodelling of 
WT VF. This treatment strategy opens an opportunity for fat depot-specific obesity treatment.
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