Curriculum Vitae

Date Prepared: 11/10/2017
Name: James Brugarolas, M.D., Ph.D.
Office Address: Director, Kidney Cancer Program

Sherry Wigley Crow Endowed Chair in Cancer Research
Professor, Internal Medicine/ Hematology-Oncology
Cancer Biology, Genetics, Development and Disease
Simmons Comprehensive Cancer Center

University of Texas Southwestern Medical Center

5323 Harry Hines Blvd.

Dallas, TX 75390-8852

Phone: (214) 648-4059
Fax: (214) 648-1955
Email: james.brugarolas@utsouthwestern.edu
Webpage: www3.utsouthwestern.edu/brugarolaslab
www.utsouthwestern.edu/kidneycancer
Place of Birth: New York, NY
Statement

The goal of my research program is to understand how renal cell carcinoma (RCC) develops at the
molecular level and to translate our discoveries into advances in patient care. We have created a pipeline
spanning from the genetics of the disease to the clinic. This pipeline is assembled on 5 pillars: (i) molecular
genetics, (ii) signaling, (iii) drug identification, (iv) animal models, and (v) clinical trials
(http://www3.utsouthwestern.edu/brugarolaslab/). In the 11 years of its existence, milestones have been
reached in each area. (i) We have established the foundation for the first molecular genetic classification of
sporadic clear-cell RCC (ccRCC, the most common type) (Pena-Llopis et al. Nat Genet 2012, Kapur et al.
Lancet Oncol 2013, Joseph and Kapur et al. J Urol 2015), reported the first comprehensive genomic analysis
of non-clear cell tumors (Durinck et al. Nat Genet 2015), identified the first ccRCC somatically-mutated
gene that may predict for drug responsiveness (Kucejova et al. Mol Can Res 2011), and defined a novel
familial renal cancer syndrome (Farley et al. Mol Can Res 2013). (ii) We characterized a feedback loop
linking the two dominant signaling pathways (the VHL/HIF and mTORC1 pathways) (Kucejova et al. Mol
Can Res 2011, Wolff et al. Mol Cell Biol 2011, Vega Rubin de Celis et al. Biochem 2010), identified a
novel MTORCL effector (Pena-Llopis et al. EMBO J 2011, Vega Rubin de Celis et al. Autophagy 2017),
and established that HIF is sufficient to inhibit mitochondrial respiration in vivo (Kucejova et al. Oncogene
2011). (iii) We developed a broadly applicable chemical genetic screening platform to identify compounds
synthetic lethal with genes mutated in RCC (Wolff et al. Oncotarget 2015), completed a 200,000 small
molecule screen, and validated HIF-2 as a target in ccRCC (Chen et al. Nature 2016). (iv) We generated
the first genetically-engineered mouse models that reproduce the mutations of human ccRCC (Wang et al.
PNAS 2014; Gu et al. Cancer Discovery 2017) and the first animal model reproducing the drug
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responsiveness of RCC in patients (Sivanand et al. Sci Transl Med 2012, Pavia-Jimenez et al. Nat Protoc
2014). (v) Finally, we explored, for the first time, the therapeutic potential of glycolysis inhibition in a
patient with an unusual form of RCC resulting from a mutation disrupting fumarate hydratase (Yamasaki
et al. Nat Rev Urol 2011), opened an investigator-initiated phase 2 clinical trial to probe into mechanisms
of resistance to mMTORCL inhibitors and have spearheaded several clinical trials evaluating the role of
stereotactic ablative body radiation therapy (SABR) in kidney cancer. Our research program has provided
a foundation for an institutional Kidney Cancer Program (KCP; www.utsouthwestern.edu/kidneycancer),
which is my privilege to lead. The KCP involves approximately 20 physicians and has over 60 affiliated
laboratories. Our mission is to bring together the strengths of UT Southwestern in both basic research and
clinical medicine to improve the lives of kidney cancer patients. Culminating this programmatic effort, a
Specialized Program of Research Excellence (SPORE) grant application was awarded in 2016
(http://www.utsouthwestern.edu/research/kidney-cancer/awards/index.html). This is the second SPORE
grant in kidney cancer since 1992, when the SPORE program began.
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Postdoctoral Training
Year(s) Titles Specialty/Discipline Institution
(Lab PI for postdoc research)
1998-1999 Intern Internal Medicine Duke University Medical Center
1999-2001 Resident Internal Medicine Duke University Medical Center
2001-2003 Fellow Medical Oncology Dana-Farber Cancer Institute
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Massachusetts General Hospital
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Professor Internal Medicine, UT Southwestern Medical Center
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Appointments at Hospitals/Affiliated Institutions

Past
Year(s)
2003-2006

Position/Title

Staff Physician Internal Medicine,

Hematology/Oncology

3

Department/Division

Awarding Organization
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UT Southwestern University
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University Hospital
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Harold C. Simmons
Comprehensive Cancer
Center, UT Southwestern
Medical Center
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Year(s)
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2014-2015

2016-present
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Grant Support
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Name of Committee Institution/Organization

Clinical Trial Planning Meeting Renal Cancer Task Force, National
Cancer Institute

External Advisory Board, Kidney Cancer MD Anderson Cancer Center

SPORE Planning Program

GU Program Advisory Board Member Roswell Park Cancer Institute

External Advisory Board, Kidney Cancer PO1 MD Anderson Cancer Center
Planning Program

External Advisory Board, GI SPORE Vanderbilt-Ingram Cancer Center
Scientific Advisory Board KC Cure

Annual Meeting Education Committee American Society of Clinical
Genitourinary (Nonprostate) Cancer Oncology

AACR Annual Meeting Genetics and Genomics = American Association for Cancer
Scientific Committee Research

1P50CA196516

Specialized Research Center/National Cancer Institute

Principal Investigator

The University of Texas Southwestern Medical Center SPORE in Kidney Cancer
08/01/2016-07/31/2021

1P50CA196516

Specialized Research Center/National Cancer Institute
Director

Administrative Core

08/01/2016-07/31/2021

1P50CA196516

Specialized Research Center/National Cancer Institute
Principal Investigator

Targeting HIF-2 for the treatment of clear cell renal carcinoma
08/01/2016-07/31/2021

RP160440
Individual Investigator Research Award
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Cancer Prevention and Research Institute of Texas

Principal Investigator

Targeting the undruggable: a first-in-class inhibitor of the HIF-2 transcription factor
03/01/2016-02/28/2019

OPA0008454

Arrowhead Research Corp
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Targeting HIF-2 « using nanoparticles
11/30/2015- Present
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National Cancer Institute/National Institutes of Health
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Evaluation of the BAP1 tumor suppressor gene in renal cell carcinoma
12/01/2013 - 11/30/2018
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Cancer Prevention and Research Institute of Texas
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Evaluation of the role of the BAP1 tumor suppressor gene in renal cancer
6/1/13 - 11/31/16

High Impact High Risk

Cancer Prevention and Research Institute of Texas
Principal Investigator

6/1/13 - 5/31/15

OTD-105466
Peloton Therapeutics
Principal Investigator
10/23/13- 10/22/15

5P30CA142543-04

Cancer Center Support Grant

National Cancer Institute/National Institutes of Health
Principal Investigator (Willson)



8/3/2010 — 12/31/2014

1RO1CA129387

National Cancer Institute/National Institutes of Health

Principal Investigator
9/15/08 - 7/31/14
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Novartis
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Cancer Prevention and Research Institute of Texas
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Research Scholar Grant
American Cancer Society
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Clinical Scientist Development Award
Doris Duke Charitable Foundation
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8/01/07 - 7/131/10

KO8NS051843

National Institute of Neurological Disorders and Stroke

National Institutes of Health
Principal Investigator
5/15/05 - 2/28/10

Pilot Grant Award

North and Central Texas Clinical and Translational Science Initiative

Principal Investigator
1/1/2009 — 12/31/09



V Scholar Award

The V Foundation for Cancer Research
Principal Investigator

11/01/07 - 10/31/09

Basil O’Connor Starter Scholar Research Award
March of Dimes Foundation

Principal Investigator

2/01/07 - 1/31/09

ACS-IRG-02-196
American Cancer Society
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8/01/07 - 7/31/08

Young Investigator Award

William Randolph Hearst Foundation

Department of Medicine, Brigham and Women’s Hospital
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1/01/05 - 12/31/05

Claudia Adams Barr Award for Innovative Basic Cancer Research
Dana-Farber Cancer Institute

Principal Investigator

6/01/03 - 5/31/05

Clinical Trial Activities

Present

STU 042017-047
University of Texas Southwestern Medical Center
Principal Investigator (UT Southwestern)

A Phase 111, Multicenter, Randomized, Placebo-Controlled, Double-Blind Study of
Atezolizumab (Anti-PD-L1 Antibody) as Adjuvant Therapy in Patients with Renal Cell
Carcinoma at High Risk of Developing Metastasis Following Nephrectomy

10/27/2017-Present

STU 062017-018



University of Texas Southwestern Medical Center
Co-Investigator (Pl, Hammers)

Phase Il study of Front Line Therapy with Nivolumab and Salvage Nivolumab +
Ipilimumab in Patients with Advanced Renal Cell Carcinoma

11/08/2017- Present

STU 042016-045
University of Texas Southwestern Medical Center
Co-Investigator (PI, Courtney)

A Phase 1/1b, Open-Label, Multicenter, Repeat-Dose, Dose-Selection Study of CP1-444
as Single Agent and in Combination with Atezolizumab in Patients with Selected
Incurable Cancers

11/03/2017- Present

STU 082015-079

NCI

Co-Investigator (PI, Khan)

EAY131 Molecular Analysis for Therapy Choice (MATCH)
10/31/2017- Present

STU 012013-041
University of Texas Southwestern Medical Center
Co-Investigator (Investigator-initiated study; PI, Hannan)

A Phase Il Trial of High Dose IL-2 and Stereotactic Ablative Body Radiation Therapy
(SABR) for Patients With Metastatic Clear Cell Renal Cell Cancer (mRCC)

07/05/2013-Present

STU 122013-030
University of Texas Southwestern Medical Center
Co-Investigator (Investigator-initiated study; PI, Hannan)

A Phase Il Trial of Stereotactic Ablative Body Radiation Therapy (SABR) for patients
with primary Renal Cancer (RCC)

5/2/2014-Present

STU 022015-058
University of Texas Southwestern Medical Center
Co-Investigator (Investigator-initiated study; PI, Hannan)

Safety Lead-in Phase Il Trial of Neo-adjuvant SABR for IVC Tumor Thrombus in Newly
Diagnosed RCC

6/3/2015-Present
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A Phase Il Trial of Stereotactic Body Radiation Therapy in Combination with
Nivolumab Plus Ipilimumab in Patients with Metastatic Renal Cell Cancer
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Selected Advanced Cancers
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Advanced MR Imaging Techniques in the Characterization of Renal Cell Carcinoma:
Correlation with Pathology and Gene Expression Profiles
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STU 082016-071
Merck
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A Phase |1l Randomized, Open-Label Study to Evaluate Efficacy and Safety of
Pembrolizumab (MK-3475) in Combination with Axitinib versus Sunitinib Monotherapy
as a First-line Treatment for Locally Advanced or Metastatic Renal Cell Carcinoma
(MRCC) (KEYNOTE-426)
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protein
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the TSC2 tumor suppressor protein
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complex
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complex
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Renal cell carcinoma — molecular pathways and
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effects associated with molecularly targeted
therapies in RCC
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The proteins controlling cell growth
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Experimental Cancer Research
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Eurasian National University,
Astana, Kazakhstan

Spanish National Cancer Center
(CNIO), Madrid, Spain

Centro de Investigacion del Cancer,
Salamanca, Spain

33" Annual Meeting of the Korean
Cancer Association, Seoul, Korea

33" Annual Meeting of the Korean
Cancer Association, Seoul, Korea

European Society Medical Oncology
Annual Meeting (ESMO),
Stockholm, Sweden

51 Interdisciplinary Oncology
Course, Instituto Universitario de
Oncologia, Oviedo, Spain

51 Interdisciplinary Oncology
Course, Instituto Universitario de
Oncologia, Oviedo, Spain

Instituto de Investigacion Sanitaria
de Santiago, Santiago de
Compostela, Spain

Hospital San Jaime, Alicante, Spain
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Personalized medicine for metastatic RCC
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Unusual manifestations of RCC

Translating cancer genome discoveries into
patient care

Towards a molecular genetic and functional
classification of renal cancer

Modelo de Investigacion Traslacional
Integrado en Céancer de Rifidn

Towards a molecular genetic and functional
classification of renal cancer

Towards a molecular genetic and functional
classification of renal cancer

Genomics will determine the management of
locally advanced RCC
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Molecular Genetics of Renal Cell Carcinoma:
Present and Future
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Molecular characterization in renal cell
carcinoma
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Prague, Czech Republic

5t Annual Conference of Renal
Cancer Experts, Discussion Leader
Prague, Czech Republic

Spanish National Cancer Research
Center, CNIO, Madrid, Spain

Centro de Investigacion Principe
Felipe, Valencia, Spain

Master Universitario en Desarrollos
Avanzados de Oncologia
Multidisciplinar Personalizada,
Universidad Catolica de Murcia,
Murcia, Spain

Vall D’Hebron Institute of
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Centre for Genomic Regulation,
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6™ European Multidisciplinary
Meeting on Urological Cancers,
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Universidad de Valencia, Valencia,
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International Kidney Cancer
Symposium, Lyon, France

6" Scientific Meeting of the Spanish
Oncology Genitourinary Group,
Madrid, Spain

1%t Annual Best of the American
Urological Association — Spain, San
Sebastian, Spain

7" Scientific Meeting of the Spanish
Oncology Genitourinary Group,
Madrid, Spain

8" Weinman Symposium, University
of Hawaii Cancer Center, Honolulu,
HI

DUO Desafios en Uro-Oncologia
“Cancer Renal” San Sebastian, Spain
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Exploring the role of p21 in cell proliferation,

apoptosis and cancer

Regulation of the Hypoxia-inducible Factor by
the TSC2 tumor suppressor protein

Activation of the TSC tumor suppressor
pathway by hypoxia

Tumor suppression by the TSC1/TSC2
complex

Tumor suppression by the TSC1/TSC2
complex

TORC1 regulation by hypoxia

TORC1 regulation by hypoxia

Tumor suppression by the TSC1/TSC2
complex

TSC1/TSC2: significance in RCC

pVHL and mTOR pathways converge to
regulate HIF

Understanding the role of mTOR inhibition in
cancer and potential side effects
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The Cell Cycle, Cold Spring Harbor
Laboratories, Cold Spring Harbor,
NY

Onyx Pharmaceuticals, Emeryville,
CA

The Lymphangioleiomyomatosis
(LAM) Foundation International
Research Conference, Cincinnati,
OH

Cancer Genetics and Tumor
Suppressor Genes, Cold Spring
Harbor Laboratories, Cold Spring
Harbor, NY

Molecular Neurogenetics Program,
Massachusetts General Hospital,
Charlestown, MA

Inaugural
Lymphangioleiomyomatosis
(LAM)/Tuberous Sclerosis (TS)
International Research Conference,
Cincinnati, OH

The Lymphangioleiomyomatosis
(LAM) Foundation International
Research Conference, Cincinnati,
OH

Nutrient Sensing, Insulin Signaling
and Hamartoma Syndromes,
National Institutes of Health,
Bethesda, MD

Merck Research Laboratories,
Boston, MA

3" International Congress on Kidney
and Bladder Cancer, Orlando, FL

51 International Kidney Cancer
Symposium, Kidney Cancer
Association, Chicago, IL

Cancer Management in the Era of
Targeted Agents, 5th International
Symposium on Supportive Care in
Oncology, New York, NY
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2009
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2010
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2011

2011

2011

2011

2012
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Regulation of mTOR function in response to
hypoxia by REDD1 and the TSC1/TSC2
complex

Mechanism of action of mTOR inhibitors in
renal cell cancer

Renal cell carcinoma, molecular pathways and
therapies

Targeting mTOR

Molecular pathways and targeted therapies in
kidney cancer

The molecular basis and rationale for the use of

VEGFR2 and mTOR inhibitors in VHL and
TSC patients

Emerging molecular targets in RCC

Genome evaluation, functional studies, and
research translation in renal cell carcinoma

Renal cell carcinoma, genome and translation
Regulation of V-ATPases and endocytosis by

mTORCL1
Molecular Insights in Renal Cell Carcinoma

Molecular Mechanisms and Translational
Research in Kidney Cancer

Exploring and exploiting metabolic
abnormalities in RCC

A Research Translation Platform: From the
Molecular Genetics of RCC to the Clinic

RCC: molecular genetics and translation
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Tuberous Sclerosis Complex: from
genes to new therapeutics, Tuberous
Sclerosis Complex Alliance,
Annapolis, MD

Genitourinary Cancers Annual
Symposium, American Society of
Clinical Oncology (ASCO), San
Francisco, CA

10™ Anniversary Clinical Scientist
Meeting, Doris Duke Foundation,
Newport, RI

Molecular Oncology: The Sixth Vital
Sign, What Every Oncologist Should
Know, Phoenix, AZ

Annual Meeting, American Society
of Clinical Oncology (ASCO),
Orlando, FL

Annual Meeting, American Society
of Clinical Oncology (ASCO),
Orlando, FL

9" International Congress on
Genitourinary Malignancies,
Washington, DC

Personal Genomes, Cold Spring
Harbor Laboratories, Cold Spring
Harbor, NY

Van Andel Research Institute, Grand
Rapids, Ml

PI-3-Kinase Signaling Pathways,
Keystone Symposium, Keystone, CO
10™ International Kidney Cancer
Symposium, Kidney Cancer
Association, Chicago, IL

University of Illinois at Chicago,
Chicago, IL

Kidney Cancer Collaborative
Symposium, MD Anderson Cancer
Center, Houston, TX

Think Tank, Inaugural Conference

CTNeT — Statewide Clinical Trials
Network of Texas, Houston, TX

2" Western New York & Southern
Ontario Kidney Cancer Symposium,
Roswell Park Cancer Institute,
Buffalo, NY



2012

2012

2012

2012

2012

2012

2012

2012

2013

2013

2013

2013

2013

2013

2013

Molecular Biology of Renal Cell Carcinoma:
Therapeutic Implications

Molecular Mechanisms and Translational
Research in Kidney Cancer

Renal cell carcinoma: research and translation

Keynote: Models to dissect RCC-induced
angiogenesis and drug responsiveness

Moderator

Renal Cell Carcinoma: from the Genetics to the
Clinic

State of the Art: Renal Tumor Genetics in 2012

Renal cell carcinoma: research and translation

Regulation of TFEB, an oncogene and master
regulator of the lysosome

Toward a molecular genetic classification of
clear cell renal cell carcinoma

Renal Cancer: Molecular Genetics, Biology
and Translation

Renal Cancer: From the Molecular Genetics to
the Clinic

Emerging Targets and Future Directions in

Renal Cancer

Targeting Syntenic Differences to
Generate a Mouse Model of Renal Cancer

Translational Biology of RCC: What is Next
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Annual Meeting, American Society
of Clinical Oncology (ASCO),
Chicago, IL

Genentech, San Francisco, CA

Fox Chase Cancer Center,
Philadelphia, PA

Renal Cell Carcinoma SPORE
Program, Dana-Farber Cancer
Institute, Boston, MA

10™ International Kidney Cancer
Symposium, Kidney Cancer
Association, Chicago, IL

Institute for Cancer Genetics,
Columbia University, New York,
NY

13" Annual Meeting of the Society
of Urologic Oncology, Rockville,
MD

Duke University Medical Center,
Hematology/Oncology Grand
Rounds, NC

Dysregulated endocytosis and
cancer workshop, National Cancer
Institute, Bethesda, MD

Genitourinary Cancers Annual
Symposium, American Society of
Clinical Oncology (ASCO), Orlando,
FL

Department of Translational
Hematology & Oncology Research,
Cleveland Clinic, Cleveland, OH

Department of Cancer and Cell
Biology, University of Cincinnati,
Cincinnati, OH

Department of Cancer Biology,
Cleveland Clinic, Cleveland, OH

3'Y Symposium Mechanisms and
Models of Cancer Conference, Salk
Institute of Biological Studies, La
Jolla, CA

12" International Kidney Cancer
Symposium, Kidney Cancer
Association, Chicago, IL



2013

2014

2014

2014

2014

2014

2014

2015

2015

2015
2015

2015

2016

2016

2016

2016

2016

Developing a new functional & molecular
classification for renal cancer

Toward a molecular genetic and functional
classification of renal cell carcinoma

Towards a molecular and functional
classification of sporadic renal cancer

Kidney Cancer Precision Medicine

Biology-Based Classification of RCC

Genetics of Kidney Cancer: Paving the Way
for the Next Generation of Therapies

Towards a Molecular Genetic and Functional
Classification of Renal Cancer

Personalizing Medicine for the Kidney Cancer
Patient

Renal Cancer: molecular genetics, biology, and
translation

RCC: biology and translation

BAP1: lessons from renal cell carcinoma

Moderator, Biology and Targets

Renal cancer tumorgrafts: a validated model to
evaluate novel targeted therapies

Kidney cancer: molecular subtypes and novel
therapies

RCC: molecular pathways and novel therapies

Personalized Medicine for Renal Cell
Carcinoma

UTSW Kidney Cancer SPORE
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Department of Cellular and
Structural Biology, University of
Texas Health Science Center in San
Antonio, San Antonio, TX

Genitourinary Cancers Annual
Symposium, American Society of
Clinical Oncology (ASCO), San
Francisco, CA

4™ Annual GU Program Research
Retreat, Buffalo, NY

Texas FreshAIR Conference,
Houston, TX

13" International Kidney Cancer
Symposium, Chicago, IL
Chemotherapy Foundation
Symposium: Innovative Cancer
Therapy for Tomorrow, New York,
NY

Society of Urologic Oncology
Annual Meeting, Bethesda, MD

Texas Academy of Medicine,
Engineering, Science of Texas,
Houston, TX

Roswell Park Cancer Institute,
Buffalo, NY

Genentech, San Francisco, CA

16™ International Association for the
Study of Lung Cancer World
Conference, Denver, CO

13" International Kidney Cancer
Symposium, Chicago, IL
American Association for Cancer
Research (AACR) Patient-Derived
Cancer Models, New Orleans, LA
University of Texas Health Science

Center in San Antonio, San Antonio,
X

12" International VHL Medical
Symposium, Boston, MA

2016 Urologic Oncology
Symposium, American Urological
Association, San Diego, CA

NCI Renal Task Force (WebEXx)



2016

2016

2017

2017
2017
2017

Regional
2006

2007
2007

2010

2011

2012

2012

2012

2013
2015

2016

RCC: molecular pathways and novel therapies

Molecular selection of patients

Best of Journals: Renal Cancer

Renal Cancer: from bench to bedside

The Dynamic Landscape of RCC Biomarkers:
Can We Predict Prognosis, Treatment
Response, and Outcome? (Poster Discussion)

Renal cancer: A tale of genetics, epigenetics
and angiogenesis

Targeting mTOR and other novel pathways in
kidney cancer

Targeting the mTOR signaling pathway in
renal cell carcinoma

Targeting the mTOR pathway in RCC

Tuberous Sclerosis Complex: A case and an
introduction to the biology

Targeted Therapy for RCC — When, What and
Why?

Kidney Cancer: Personalized Medicine and
Research Translation

Clinical Updates in Renal Cancer

Clinical Updates in Renal Cancer

Kidney Cancer: Personalized Medicine and
Research Translation

Leveraging a PDX platform to study a HIF-2
inhibitor
Systemic Therapy for RCC: New Advances

24

Center for Cancer Targeted
Therapies Seminar Series,
Vanderbilt-Ingram Cancer Center,
Nashville, TN

13" International Kidney Cancer
Symposium, Chicago, IL
Genitourinary Cancers Annual
Symposium, American Society of
Clinical Oncology (ASCO), Orlando,
FL

City of Hope, Duarte, California, CA

Annual Meeting, American Society
of Clinical Oncology (ASCO),
Chicago, IL

Cold Spring Harbor Laboratories,
Cold Spring Harbor, NY

Current Trends in GU Malignancies
Dallas, TX

Evening of Experts, Dallas, TX

Paul C. Peters Urology Symposium,
Dallas, TX

Tuberous Sclerosis Alliance Town
Hall Meeting, Scottish Rite Hospital
for Children, Dallas, TX

Paul C. Peters Urology Symposium,
Dallas, TX

American Cancer Society, Cattle
Baron’s Ball, Harold C. Simmons
Comprehensive Cancer Center,
Dallas, TX

Emerging Topics in Oncology,
Harold C. Simmons Comprehensive
Cancer Center, Dallas, TX

Urology Symposium, Society of
Urologic Nurses and Associates, Fort
Worth, Dallas, TX

Peloton Therapeutics, Dallas, TX
Peloton Therapeutics, Dallas, TX

Texas Urological Society,
Dallas, TX



