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A. Personal Statement

The research of the Williams laboratory encompasses three major areas focused on atherosclerosis and
diabetes, two enormous, related health problems in the U.S. (literature citations come from Section C, the list
of selected publications).

First is our work on the origins of atherosclerosis, which has received wide acceptance.' Atherosclerosis
arises from the retention, or trapping, of LDL and other apoB-containing lipoproteins within the arterial wall.
The body then mounts a series of strikingly maladaptive local responses to the retained and modified material,
resulting in plaque development. The four key molecular mediators of apoB-lipoprotein retention that we
identified in vitro (LDL, arterial matrix, lipoprotein lipase, and sphingomyelinase)" * have each been
manipulated in vivo, with the predicted effects on arterial retention of apoB-lipoproteins and then plaque
development.® This work provides a basis for the new unity among basic, epidemiologic, pharmacologic, and
clinical approaches to this major killer. Importantly, these advances have allowed us and others to reclassify
cardiovascular risk factors, which are epidemiologic concepts, into causative factors, exacerbators, and mere
bystandzer phenomena.? Causative and exacerbating factors are targets for therapy; bystander phenomena
are not.

Second is our seminal work implicating unusual cell-surface molecules, called syndecan-1 heparan sulfate
proteoglycans (HSPGs), as hepatic receptors for the rapid, healthy disposal of atherogenic apoB-containing
lipoproteins.®® This work explains LDL receptor-independent clearance of harmful apoB-lipoproteins, called
‘remnants, that originate from the intestine and liver and appear in plasma after each meal.® '® Moreover, we
discovered that the key molecular defect in T2DM liver is a vast overexpression of SULF2, which we showed to
be an endogenous inhibitor of syndecan-1 (reference'’). We recently reported that correction of this single
defect in T2DM db/db mice flattens their postprandial plasma triglyceride excursion after a corn-oil gavage.12
In humans, we found that a polymorphism of the SULF2 gene strongly associates with fasting plasma
triglyceride levels and especially postprandial lipid excursions.” These findings provide a key proof-of-concept
in vivo to support Sulf2 inhibition as an attractive strategy to improve metabolic dyslipidemia. The ultimate goal
will be to avert the tremendous excess burden of cardiovascular disease in diabetes, to which postprandial
dyslipoproteinemia makes a substantial — and potentially avoidable — contribution.™

Third is our work on insulin signaling. We discovered that functional disturbance of a single molecule,
NOX4, is sufficient to induce the key harmful features of imbalanced insulin action in type 2 diabetes, obesity,
and the atherometabolic syndrome.' Recently, we found that NOX4 is part of a novel multimolecular signaling
complex, which we have called the ‘NSAPP’ oxide transport chain after its five major proteins. Remarkably,
our newly published findings on dysfunction of the NSAPP oxide transport chain indicate a unified molecular
basis for fatty liver, atherogenic dyslipoproteinemia, hyperglycemia, and hence accelerated atherosclerosis and
microvascular disease in type 2 diabetes (T2DM), obesity, and the atherometabolic syndrome.'*"

Overall, our research should continue to provide mechanistic insights into these important causes
of morbidity and mortality in type 2 diabetes, possibly leading to new therapeutic approaches.
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1985 - 1987 Instructor in Clinical Medicine, Columbia University, New York, NY;

1987 - 1989 Assistant Professor of Medicine, Columbia University, New York, NY;

1989 - 1993 Assistant Professor of Biochemistry, Medical College of Pennsylvania, Philadelphia, PA
1989 - 1994 Assistant Professor of Medicine, Medical College of Pennsylvania, Philadelphia, PA
1993 - 1994 Associate Professor of Biochemistry, Medical College of Pennsylvania

1994 - 2000 Associate Professor of Medicine, Thomas Jefferson University, Philadelphia, PA

Associate Professor of Pharmacology, Thomas Jefferson University

2000 - 2009 Professor of Medicine, Thomas Jefferson University, Philadelphia, PA

Professor of Biochemistry and Molecular Pharmacology, Thomas Jefferson University

2003 - 2009 Member, Center for Human Virology and Biodefense, Thomas Jefferson University
2009 - present Professor of Medicine, Temple University School of Medicine, Philadelphia, PA
2009 - present Chief, Division of Endocrinology, Diabetes and Metabolism, Temple University
2010 - present Professor, Cardiovascular Research Center and Department of Physiology, Temple
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1985-1990 Clinician-Scientist Award, American Heart Association
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Service de Biochimie, Université de Rennes |, Rennes, FRANCE

1993-1998 Established Investigatorship, American Heart Association

2003-2009 Consulting Editor, Journal of Clinical Investigation

2011-2013 Elected member-at-large, American Heart Association ATVB Leadership Committee
2012-present  Fellow of the American College of Physicians (FACP)
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Dr. Williams is also the sole or co-inventor of 11 issued U.S. patents to date, mostly on reverse lipid transport.

D. Research Support
Ongoing Research Support

Name of Project:

“Sulfatase-2: Key mediator of atherogenic postprandial dyslipoproteinemia”

Principal Investigator: Kevin Jon Williams

Agency: NIDDK; Type: R01 (DK100851), Period: 09/20/2013-06/30/2018

The major goals of this proposal are 1) to elucidate molecular mechanisms for the normal suppression of
sulfatase-2 protein by insulin in cultured liver cells, focusing on AKT-dependent pathways that become
resistant in T2DM; and 2) to use novel strategies to correct hepatic SULF2 overexpression in T2DM db/db
liver, and hence attenuate postprandial dyslipoproteinemia in vivo, focusing on the novel AKT-dependent
participants in SULF2 regulation that we identify in Aim 1.

Role: Principal investigator

Name of Project:
“Sulfatase-2: key mediator of residual atherosclerotic cardiovascular risk”
Principal Investigator: Kevin Jon Williams
Agency: Swedish Heart-Lung Foundation (Hjart-Lungfonden); Unnumbered grant.
Period: 1/1/2016 - 12/31/2016
Aim 1 will examine atherosclerotic lesion development in SULF2-deficient mice. Aim 2 will be high-throughput
screening of compound libraries for inhibitors and suppressors of SULF2.
Role: Principal investigator

Name of Project:
“Molecular resistance to appetite-suppressing effects of insulin and leptin in obesity”
Principal Investigator: Kevin Jon Williams
Agency: ALF-medel Vastra Goétalandsregionen; Reference number ALFGBG-542631.
Period: 1/1/2016 - 12/31/2016
Aim #1: To examine the role of the hypothalamic NSAPP pathway in acute satiety in lean vs obese rats. Aim
#2: To examine the role of the hypothalamic NSAPP signaling pathway in chronic control of weight. Aim #3:
To examine the NSAPP pathway in hypothalamic samples from lean vs obese human cadavers.




Role: Principal investigator

Completed Research Support (past three years)

Name of Project:
“NOX4 dysfunction as the basis for both fatty liver and poor glucose handling in type 2 diabetes”
Principal Investigator: Kevin Jon Williams
Agency: American Diabetes Association; Type: Basic Science Award (#1-13-BS-209),

Period: 01/01/13-12/31/15
The major questions this project addresses are 1) What is the basis for hepatic NOX4 dysfunction in simple
chronic hyperphagia, leading to fatty liver and poor glucose handling?; and 2) Humans and animals with
pathway-selective insulin resistance/responsiveness exhibit a marked impairment in overall insulin-stimulated
tyrosine phosphorylation of the insulin receptor; so how does the insulin receptor still trigger vigorous
phosphorylation of AKT at Thr308? We will study livers of hyperphagic, obese, T2DM db/db mice in vivo and
cultured hepatocytes.
Role: Principal investigator

Name of Project:
“Residual cardiovascular risk: novel pathways and potential target discovery”
Principal Investigator: Kevin Jon Williams
Agency: Swedish Heart-Lung Foundation (Hjart-Lungfonden); Unnumbered grant,

Period: 1/1/2014 - 12/31/2015
The major goals of this proposal are 1) to characterize defects in insulin action in obese KKA” mice that drive
hepatic oversecretion of triglyceride-rich VLDL1, and 2) to examine HDL-mediated removal of a specific set of
pro-atherogenic lipids and peptides out of atherosclerotic plaques in vivo, to promote lesion stabilization and
shrinkage.
Role: Principal investigator

Name of Project:

“HSPGs as remnant receptors: critical role in diabetic postprandial dyslipidemia”

Principal Investigator: Kevin Jon Williams

Agency: NHLBI; Type: R01 (HL094277), Period: 08/01/2009-07/31/2013

The major goals of this proposal are 1) to use specific gene transfer in vivo to test the hypothesis that Ndst1
suppression is responsible for impaired remnant clearance in type 1 diabetes mellitus; and 2) to use a specific
knock-down in vivo to test the hypothesis that an overexpressed degradative enzyme impairs remnant
clearance in type 2 diabetes mellitus.

Role: Principal investigator




