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Research Description:

Non-Alcoholic Fatty Liver Disease (NAFLD) is now the leading cause of abnormal liver function tests in
the United States and developed countries. It is associated with the metabolic syndrome and is a growing
problem due to the epidemic of obesity. Unfortunately, the molecular mechanisms and genetics of this common
hepatic disorder remain poorly understood. Our laboratory focuses on delineating the molecular mechanisms of
injury in murine models of NAFLD. In addition, we are utilizing Quantitative Trait Loci (QTL) Analysis in
order to identify the genetic mechanisms that may be important for disease development and progression.

Molecular Mechanisms of Fatty Liver Disorders

My laboratory has developed and utilized several nutritional murine models to study the mechanisms
responsible for the development of fatty liver disease. Methionine-choline deficient (MCD) and high-fat high-
caloric (HFHC) diets are utilized in order to characterize the signaling pathways that are important for hepatic
injury and fibrosis. The unfolded protein response (UPR), endoplasmic reticulum (ER) stress, oxidative stress
and fibrogenesis pathways that are activated in these nutritional models of fatty liver disease are being
investigated. In addition, genetic and pharmacologic approaches to prevent disease progression are being
investigated. Several inbred strains and transgenic mice are used to identify the cellular genes that are
important in this pathophysiologic process.

Hepatic Bile Salr Metabolism and Gene Regulation

For the past several years, the laboratory of the PI has performed physiologic studies in hepatobiliary lipid
secretion. We have previously cloned the mouse liver canalicular bile salt transporter (Abcb11) and developed
transgenic mice which over-express this gene in the liver. The phenotype of this mouse includes altered
susceptibility to the development of fatty liver disorders, an increased propensity to develop gallstones, obesity,
and alterations of hepatic and systemic lipid metabolism. In addition, gene regulation by bile salts in the FXR-
SHP and G-protein signaling pathways are being actively investigated. Polymorphisms of ABCB11 are also
being examined in translational human studies.

Quantitative Trait Loci (QTL) Analysis of Fatty Liver Genes

For the past several years, the laboratory has focused on identifying inbred strains of mice with differing
susceptibility to develop fatty liver disorders. We have exploited these differences of disease susceptibility in
order to perform QTL analysis to identify loci that are important for the development and progression of fatty
liver disorders. Ongoing studies will utilize standard genetic techniques for QTL analysis to identify the genetic
loct, fine map the loci and identify the actual genes that are responsible for NAFLD.

Description of MSSRP or RTP projects

Student projects can focus on any of the 3 areas of investigation in the laboratory. It is anticipated that
investigations into the unfolded protein response using nutritional models of fatty liver disease will continue to
be a very important area of investigation, both at the present and in the future. In addition, the regulation of
hepatic and systemic genes and regulation of physiologic processes by bile salts and FXR ligands provides an
active area of research. Finally, NAFLD is a highly prevalent disease and the genetic mechanisms responsible
for disease development and progression remain very poorly understood. Thus, QTL analysis, and confirmatory
techniques to demonstrate the importance of the identified QTL, will remain an area of active investigation in
the future.




Reason for My Interest in Serving as a Mentor:

I am currently the Director of the Medical Student Summer Research Program (MSSRP) and Research
Thesis Program (RTP). Since coming to Northwestern University, I have run an active laboratory investigating
the molecular and genetic mechanisms of hepatic injury in fatty liver disorders. I have supervised the training of
several medical and post-doctoral students, and research fellows, including several who are currently junior
faculty members in the Department of Medicine at Northwestern University and other institutions. I have a
strong interest in training young investigators, both individuals who have had prior experience and those who
wish to have an initial exposure to basic scientific investigation.

Prior Trainees:
1994-1996 Zakko, Wisam MD, Research fellow
1998-2000 Veedamali Subramanian PhD, Post-doctoral researcher
2000-2003  Igolnikov, Alexander MD, Resident/Fellow/Postdoc
2002-2004  Nei, Wenxian PhD, Post-doctoral researcher
2002-2004  Koppe, Sean MD, Resident researcher
2002-2004  Wang, Andy MD, Resident researcher
2003-2005  Tyer, Kishore MD, Sabbatical
2003-2005 Henkel, Anne MD), Resident researcher
2002-2005 Rinella, Mary MD, Fellow researcher/Junior Faculty
2004-2005  Chang, Lee Jah, Medical Student
2004-2005  Shapiro, David MD, Resident researcher
2005-2006 Radnekar, Amol, Medical Student
2005-2006 Chang, Lee Arng, Medical Student
2007-present M. Shadab Siddiqui, MD, Resident researcher
2007-present M. Bilal Siddiqui, Undergraduate student
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A. Positions and Honors.

1986-1989 intern and Resident, Internal Medicine, Northwestern University-McGaw Medical Center,
Chicago, IL

1989-1980 Chief Medicine Resident, Northwestern Memorial Hospital, Northwestern University,
Chicago, IL

1990-1991 Clinical Fellow, Division of Gastroenterology, Brigham and Women's Hospital and Harvard
Medical School, Boston, MA

1991-1993 Research Fellow, Divisions of Gastroenterology and Genetics, Brigham and Women’s
Hospital and Harvard Medical School, Boston, MA

1993-1997 Instructor in Medicine, Harvard Medical School, Boston, MA

1994-1997 Associate Physician, Division of Gastroenterology, Brigham & Women'’s Hospital, Boston,MA

1997-2000 Assistant Professor of Medicine, University of lllinois at Chicago, Chicago, IL

1997-2000 Attending Physician, Division of Digestive and Liver Diseases, University of lllinois at
Chicago and Westside VAMC, Chicago, IL

2000-2004 Chief, Division of Gastroenterology and Hepatology, lakeside VAMC; and Attending
Physician, Division of Gastroenterology and Hepatology, Northwestern Memoria! Hospital,
Chicago, IL

2000-present Associate Professor of Medicine, Northwestern University Feinberg School of Medicine,
Chicago, IL

2002-present  Chief, Division of Hepatology, Northwestern University Feinberg School of Medicine and
Northwestern Memorial Hospital, Chicago, 1L

Other Experiences and Professicnal Memberships

1987-Present Diplomate, National Board of Medical Examiners

1989-Present Diplomate, American Board of Internal Medicine

1993-Present Diplomate, American Board of Internal Medicine -Gastroenterology
1996-Present Member AASLD, AAAS, AGA, APS

2001-2006  Associate Editor, Hepatology

2005-2007  Vice Chair, Liver and Biliary Section, American Gastroenterology Association
2007-present Chair, Liver and Biliary Section, American Gastroenterology Association

Honors

1982 Graduation with Distinction, Duke University, Summa Cum Laude, Phi Beta Kappa
1992  American Gastroenterological Association Senior Fellow Research Award

1992 Glaxo Research Institute Fellow's Award

1993  American Liver Foundation Postdoctoral Research Fellowship

1993 Glaxo Institute of Digestive Health Basic Research Award
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