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Abstract:   
 

There is an increasing emphasis on the concept of metabolically healthy obesity.  This concept was first 
recognized by Jean Vague in the last century including the increased risk associated with upper body 
‘android’ obesity.  Much emphasis has been placed on the harmful nature of visceral and abdominal 
subcutaneous adipose tissue; however, a new paradigm is emerging.  Lower body fat; namely gluteal ad 
hip / thigh fat has a major protective role that mirrors the risk associated with upper body / visceral 
fat.   

A key unanswered question in the field is “How is an upper body subcutaneous adipocyte different from a 
lower body adipocyte?”   It is important to note that although rodent models display sexual dimorphism 
in total body fat they cannot serve as a model system due to the lack of significant amounts of 
analogous hip and thigh fat.  Most clinical investigations have focused on the molecular, structural, and 
functional aspects of visceral vs. abdominal subcutaneous adipose tissue.  Our investigations seek to 
understand the cellular and molecular underpinnings of the clinical observations of the benefits of 
lower body fat.  Using mRNA, miRNASeq and lncRNA profiling, we have identified a gene regulatory 
network that appears to control the structure and function of abdominal vs. gluteal/femoral 
subcutaneous fat.  These distinct developmental signatures involve key chromosomal regions that are 
coincident with genes identified by GWAS as important to variation in human waist to hip ratios.  
Importantly, most of these differences identified in fresh frozen adipose samples are retained ex vivo in 
pre-adipocytes cultured from upper and lower body adipose tissue leading us to conclude that these 
pathways are “cell autonomous”. Preliminary gain-of-function studies have demonstrated functional 
consequences of a novel lncRNA and provide additional mechanistic insights into how and why some 
people are shaped like apples and some like pears.  Our long term goal is to be able to modulate the 
body fat patterns to improve health.   
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