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Previous work 
experience 

Dr. Mitro research career started describing a coordinated regulation of cholesterol and glucose metabolism 
by bile acids and identifying a possible target for new hypocholesterolemic drugs.  
In collaboration with other groups, dr. Mitro worked on the synthesis, biological evaluation, and molecular 
modeling of new dual ligand of the PPAR (Peroxisome Proliferator-Activated Receptor) α and γ, and he also 
showed that some natural molecule decrease transcription, expression, secretion and activity of the MMP-9. 
In April 2005, dr. Mitro joined the laboratory of dr. Enrique Saez at the Genomics Institute of the Novartis 
Research Foundation, and then moved with his group to The Scripps Research Institute, in La Jolla, CA, USA. 
In this lab dr. Mitro familiarized with cutting-edge genomic screening tools. His studies investigated the role 
of the Liver X receptors (LXR) in glucose metabolism.  In particular, he discovered and described a new 
mechanism whereby glucose determines its own fate: he showed that glucose binds and stimulates the 
transcriptional activity of the nuclear receptor LXR. Dr. Mitro proposed LXR as hepatic glucose sensor. 
Moreover in collaboration with other colleagues dr. Mitro contributed to elucidate the anti-diabetic 
properties of the synthetic LXR ligand GW3965. In collaboration with dr. Tontonoz group he identified a 
natural small molecule (harmine) that despite inducing adipocytes differentiation, has anti-diabetic effects.  
 

Association 
memberships 

From 2001 member of of the Italian Society for the Study of Atherosclerosis (SISA)  
From 2001 member of the National Association of Italian Biotechnologist (ANBI)  
From 2004 member of the Italian Society of Biochemistry (SIB) 

 
 
 
Research 
Interests 

Atherosclerosis and cardiovascular disease are the major causes of mortality in patients with diabetes. 
Coronary heart disease and stroke are more common, and occur at an earlier age, in diabetic patients than in 
the general population, regardless of serum cholesterol levels.. Yet, the cellular and molecular mechanisms 
that underlie the potentiating influence of diabetes on the development and progression of atherosclerosis 



remain poorly understood. Liver X receptors (LXRs) are ligand activated transcription factors that belong to 
the nuclear receptor family. The LXRs serve as cholesterol sensors that prevent excessive intracellular 
accumulation of cholesterol. Oxysterols (oxidized forms of cholesterol) activate the LXRs and they induce 
expression of a battery of genes aimed at eliminating detrimental concentrations of cholesterol. Besides 
modulating cholesterol metabolism, the LXRs also control key genes involved in fatty acid and glucose 
metabolism. Because oxysterols are the best characterized LXR ligands, and the rodent diet is practically 
devoid of cholesterol, to explore the dietary influences that modulate hepatic LXR function we asked whether 
LXR activity could be regulated by other nutrients such as glucose. We recently demonstrated that glucose 
regulates LXR activity at physiological concentrations expected in the liver, and that it induces expression of 
LXR target genes with similar efficacy as oxysterols . Our data outlines a role for LXR in a carbohydrate 
signaling pathway. The LXRs are the first nuclear receptors described to integrate metabolic signals: glucose 
and oxysterol can bind the LXRs simultaneously and dual occupancy increases receptor activity. Since LXRs 
are unique transcription factors that can sense both glucose and oxysterols, they may represent a 
transcriptional link between diabetes and atherosclerosis. Our lab is using a mutational approach to dissect 
LXR signaling and test the hypothesis that LXRs behave as dual glucose-oxysterol sensors in vivo, a prelude 
to assessing whether they connect these two diseases. 
A second research line in the lab aim to understand the mechanisms that control mitochondrial biogenesis to 
discover targets for the design of new pharmacological approaches restoring a correct oxidative metabolism 
to apply in mitochondrial diseases (diabetes, cancer, etc.).  
In summary, the general research goal of our laboratory is to understand how diet influences gene 
expression, and the genetic regulation of energy balance.  
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