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Expanding on Exceptional Science

his Annual Report caps another exceptional year of

accomplishments for Wistar. Our list of achievements

and testimonials of national and international
distinction is long, and some of those milestones are
reviewed here.

You will read about the breadth of our groundbreaking
accomplishments in cancer and vaccine research; the
renewal of our National Cancer Institute (NCI) Cancer
Center Support Grant with an exceptional rating, the
highest possible ranking received by Wistar for the

second time in a row; and the impact of our science in the
community, whether it is education and training of the
next generation of scientists or the creation of a life science
hub in Philadelphia. And all of this against the backdrop of
a financially strong Institute, prepared and eager to make
the long-range investments to bring to Wistar not just the
best scientists, but the best people to fulfill our mission in
research and innovation.

But, of course, this is not the whole story behind last year.
The whole story for us may be less tangible — perhaps even
more important than our steady success in federal funding,
top-tier scientific publications, collaborative spirit, or
groundbreaking entrepreneurship. Ours is a story of culture,
of reputation and of impact. It is who we are, what we bring
to the table and the values that we stand for that make
Distinaui ‘ Wistar not only an important presence but a much-needed
. presence providing exceptional science.

In a time where science is often ignored or belittled, where
vaccines that save lives are met with skepticism and even
successful medicines are seen as conspiracies, Wistar stands
firm for the values and the spirit of research. We stand firm
in our quest to address problems, find answers and work
hard for solutions that are unbiased, trustworthy and stand
the test of time. We stand for a world where research and
education conquer diseases and better people’s lives.

This is the story behind the exceptional successes showcased
in our 2018 Annual Report. ®
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46 Years & Counting

Leading The Charge In Cancer Research

Renewal of the Cancer Center Support Grant (CCSG) marks 46 years of
continuous support and recognition from the National Cancer Institute
(NCI) of Wistar science and its contributions to the fight against cancer.

The Wistar Institute received designation

as an NCI Cancer Center in 1972. At that
time, cancer had become the second
leading cause of death in the country, and
President Nixon had declared a “war on
cancer” and signed the National Cancer Act
of 1971. As part of this endeavor, the federal
government provided funding to basic and
translational research programs present on
the territory through the designation of NCI
Cancer Centers. Developing and translating
scientific knowledge from promising
laboratory discoveries into new treatments,
these NCI-designated cancer centers rapidly
became the backbone of the NClI's efforts for
studying and controlling cancer.

- i i ; el With its leading-edge research and an

(L-R) Elliot Richardson, Education and Welfare Secretary, . . . . .
Frank J. Rauscher Jr., Ph.D., National Cancer Institute Director Intematlo.nal pool of top biologists on IFS
and President Richard Nixon faculty, Wistar entered the program at its

onset. With support from a $3M NCI grant
and an additional $1.5M raised by the Institute to build a new Cancer Research Building, Wistar
made another piece of history — becoming the first NCl-designated cancer center solely devoted to
basic research. The Wistar Institute Cancer Center has been at the forefront of the field for 46 years,
investigating the underlying causes of cancer while working to translate fundamental discoveries into
cures.

A LOOK BACK

Under the scientific leadership of Wistar director Hilary Koprowski, M.D., research at Wistar's Cancer
Center focused on the genetic alterations that take cells on a path of malignant transformation

and the connection between viral infections and cancer, advancing new technologies for research
and therapy.



Antibody illustration

Wistar researchers characterized some of the first
chromosomal translocations, or genetic abnormal-
ities caused by rearrangement of parts between
chromosomes, responsible for lymphoma

and leukemia. They also described how these
rearrangements could break or alter the DNA
sequence of oncogenes, leading to cancer.

Wistar scientists were among the first to pioneer
monoclonal antibody technology, the first immu-
notherapy to be applied to cancer research. The
Institute became a center of expertise in their
production, quickly generating a large panel of
antibodies for research and therapeutic purposes.
The first clinical trial testing a monoclonal anti-
body for gastrointestinal cancer was conducted
using a Wistar-generated antibody, and the first
U.S. patent for monoclonal antibody technology
was granted to Wistar. Monoclonal antibodies
brought a revolution in tumor immunology and
provided the basis for most of today's targeted
therapies and immunotherapies.

Armed with a deeper understanding of the role of
genetic alterations in cancer and with the ability to
study and manipulate protein function with new
technologies such as monoclonal antibodies, the
field of cancer research moved to studying gene
networks and signaling pathways. These path-
ways act in a highly orchestrated fashion so that

WISTAR CANCER CENTER

DIRECTORS

Dario C. Altieri, M.D. 2010 to present)

Altieri is Wistar's current Cancer Center director and
was appointed president and CEO in 2015. Altieri
expanded the strategic planning and faculty and
administrative leadership recruitment efforts. He
realigned the scientific vision of the Cancer Center,
reestablished the Vaccine & Immunotherapy Center,
and diversified funding sources to support the In-
stitute. Since 2010, he has led an active research lab
at Wistar that focuses on the role of mitochondria in
cancer metastasis.

Russel E. Kaufman, M.D. (2002 to 2010)

Appointed Wistar president and CEO until his retire-
ment in 2015 and director of the Cancer Center until
2010, Kaufman embarked on strategic planning, fac-
ulty recruitment and a $35 million capital campaign
that resulted in the opening of the transformational
Robert and Penny Fox Research Tower.

Clayton Buck, Ph.D. 2000 to 2002)

A Wistar scientist since 1975, Buck took on the role of
acting director and CEO following Rovera’s retire-
ment from Wistar. His steady leadership and guid-
ing hand were instrumental in ensuring a smooth
transition for the Institute.

Giovanni Rovera, M.D. (1991 to 2000)

Rovera’s long-standing commitment to cancer
research led him to recruit a talented group of
young cancer investigators with expertise in genet-
ics, structural biology, biology and immunology. The
Institute’s basic science programs were restructured
to align with new research directions and faculty
expertise.

Hilary Koprowski, M.D. (1972 to 1991)

During his tenure as the first Cancer Center direc-
tor, Koprowski led the Institute through an unprec-
edented era of international attention and scientific
discovery. His work on viruses and vaccine research
evolved into fundamental cancer research that led
to Wistar's Cancer Center designation.

A Cancer Center Designated by the
National Cancer Institute

ANNUAL REPORT 2018
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Clayton Buck, Ph.D., Cancer Cenler director from 2000 lo 2002,
in the lab.

changes in the function of one protein can affect
a cascade of downstream events and drive tumor

formation and spread. Wistar scientists focused

specifically on signaling pathways in breast cancer

and melanoma.

One of the historic strengths of Wistar’s
Cancer Center is structural biology — the
study of the three-dimensional shape and
structure of proteins, which informs how
they function and interact with one another
and with DNA. This type of investigation

has led to important advancements such as
describing the physical structure of the en-
zyme that protects chromosome ends, called
telomerase, and the creation of small chemi-
cal molecules that can fit into the functional
pockets of target proteins and block their
function.

The completion of the Human Genome
Project in 2003 opened the post-genomic
era. Scientists started to explore the con-
cept that gene activity and function are not
solely determined by the DNA sequence. It
was revealed that an additional important
layer of regulation exists and orchestrates
the dynamic interaction between genes

and external stimuli. Wistar embraced this
nascent field of study, called epigenetics and
genome regulation, launching a new gene
regulation research program. Wistar scien-
tists contributed critical discoveries, unveiling
the role of new proteins and RNA in the
regulation of gene expression.

WISTAR CANCER CENTER

‘?

1979

therapy grante
Wistar.

1985

1989

( Carlo Croce, M.D.,

discovers BCLz, a
gene implicated in
Ilymphoma and a host
of other cancers.
Croce also showed
that chromosomal
translocations
contribute to both
cancer initiation and
progression.

/ Giorgio Trinchieri, M.D., discovers

IL-12, a cell-signaling molecule essential for
regulating the body’s response to infection and
cancer, which has applications in combination
with cancer immunotherapy to boost the immune
response.

Kazuko Nishikura, Ph.D., discovers RNA editing,

a mechanism of RNA regulation, and characterizes

a family of enzymes called ADAR, involved in this
process. These discoveries contributed to opening an
entirely new field of investigation on RNA.



Qing Chen, M.D., Ph.D., looking at neurons to study their
interaction with breast tumor cells that metastasize to the brain.

THE CANCER CENTER TODAY

In recent years, Wistar has brought onboard a group
of both early career and distinguished scientists to
strengthen and expand its programs in the fields of
tumor immunology and immunotherapy, cancer cell
metabolism and plasticity, tumor microenvironment
and cancer genomics.

Wistar cancer scientists work cooperatively and
share their diverse array of skills to meet new scien-
tific challenges. They are furthering our understand-
ing of how tumor cells interact with and adapt to
the surrounding environment to grow and spread;
the intricate role of our immune system in fighting
and sometimes cooperating with the cancer; and
how altered gene regulation can lead to cancer and
affect patient response to therapy. Basic discover-
ies in these areas are informing the Cancer Center’s
translational efforts for the early development of
novel immunotherapies, targeted therapies and bio-
markers, thanks to a newly added medicinal chemis-
try expertise and a vibrant network of collaborations
with academic institutions and the biotech industry.
Some molecules are currently moving to the clinical
phase of development.

to support and potentiate the work of Wistar scien-
tists and external users.

Wistar's application for renewal of the NCI CCSG was
rated as “exceptional” in 2018 for the second review
cycle in a row, showcasing the strength of Wistar
science and ensuring future support of its research
programs. |

The NCI CCSG provides funding for eight of Wistar's
Shared Resources — state-of-the-art facilities that
contribute technological and professional expertise

Scientific Achievements & Discoveries

2000s 2008 2010

1990

/ Meenhard Herlyn, / Wistar scientists make /Emmanuel /Dmitry I. Gabrilovich,
DV.M., D.Sc., seminal discoveries in Skordalakes, Ph.D., M.D., Ph.D., identifies
develops a three- the field of epigenetics decodes the structure a marker for myeloid-
dimensional human and RNA transcription, of the active portion derived suppressor
skin reconstruct describing how of telomerase, cells (MDSCs), a
model that is different non-protein- an enzyme that population of immune
instrumental in the coding RNA species conserves the ends cells implicated in
study of melanoma including microRNAs of chromosomes, a tumor resistance to
biology and resistance (miRNA) and long process with great various types of cancer
to therapy, and is noncoding RNAs implications for aging treatment.
used in melanoma (IncRNA) regulate and cancer.
research labs around gene expression.
the world.
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Melanoma cells

That Make an Impact

Scientists working in Wistar laboratories conducted numerous studies
that were published in high-impact research journals in 2018. The work
highlighted in these pages provides examples of the vibrant science at

the Institute.

The Hu Lab:
DISSECTING THE CELLS’ RESPONSE TO

STRESS AND ITS INFLUENCE ON CANCER

Chih-Chi Andrew Hu, Ph.D., associate professor
in the Immunology, Microenvironment & Metas-
tasis Program, studies the mechanisms of B cell
development and B cell cancer formation,
focusing on the endoplasmic reticulum (ER)
stress response and the associated stress
signaling molecules.

The ER is the manufacturing and packaging sys-

tem in the cell, devoted to production, processing
and transport of proteins and lipids. In particular,

WHAT'S NEW IN THE LABS

the ER is the site in which proteins are folded
and assembled into their proper three-dimen-
sional shape.

Several cellular conditions can impair protein
folding, resulting in the accumulation of mis-
folded proteins. This condition is harmful and
triggers the ER stress response, designed to
detect and clear the unfolded proteins.

Hu is especially interested in how B-cell
cancers employ the ER stress signaling mol-
ecules in favor of their survival, spreading and
response to therapy. In 2018, his team authored



two studies that shed light on the complexity of the
ER functions.

Research published in the Journal of Cell Biology described
how IRE], a key protein residing in the ER, helps cells respond
to stress and its importance in B cells. This protein senses ER
stress and responds by triggering two cascades of cellular
events. One leads to increased production of factors that
resolve the accumulation of misfolded proteins; the other
slows down RNA translation to reduce the load of proteins
coming into the ER until the crisis is resolved.

IRET function is especially critical in B cells since the ER of a

B cell plays a central role in the production of antibodies.
Because of this research, Hu and colleagues were able to char-
acterize a novel molecular mechanism critical for IRE1 function
during production of antibodies in response to immunization.

In the second study, published in Cancer Immunology
Research, the Hu lab dissected the tumor suppressive role

of B cells in chronic lymphocytic leukemia (CLL), a malignancy
characterized by the progressive accumulation of mature B
cells. They found that soluble antibodies produced by B cells
induce accumulation of myeloid-derived suppressor cells
(MDSCs), a population of immune suppressive cells that
hinder the antitumor functions of T cells and cause worse
outcomes in many

cancer types. Since the

ER stress response is
critical for producton of
antibodies in B cells, the
lab demonstrated that
targeting the IRET/XBP-1
pathway of the ER stress
response can indeed result
in decreased numbers of
MDSCs. They are currently
developing potent small
molecule inhibitors against
IRET to combat cancers
associated with high
numbers of MDSCs.

Chih-Chi Andrew Hu, Ph.D.

The Villanueva Lab:

LOOKING FOR VULNERABILITIES TO
BEAT THERAPY-RESISTANT MELANOMA

Jessie Villanueva, Ph.D., assistant professor in the Molecular &
Cellular Oncogenesis Program, studies the signaling pathways
that become deregulated in melanoma with the goal of iden-

RESEARCH

ADVANCEMENTS

AT A GLANCE

AGING AND MELANOMA

Ashani Weeraratna, Ph.D.
Ira Brind Professor,

Co-leader, Immunology,
Microenvironment and
Metastasis Program

e Changes in the structure of the skin and

the lymphatic system that occur with aging
create permissive conditions for melanoma
to spread and form metastasis. These
changes are caused during aging by loss

of the HAPLNT1 protein, which is part of the
extracellular matrix. Published in two
back-to-back papers in Cancer Discovery.

ADVANCES IN IMMUNOLOGY

Dmitry I. Gabrilovich,
M.D., Ph.D.

Christopher M. Davis Professor,
Leader, Immunology,
Microenvironment and
Metastasis Program

e \WWhen given in combination, a novel in-

hibitor of the protein CK2 (casein kinase

2) dramatically enhances the antitumor
activity of immunotherapy with an immune
checkpoint inhibitor. CK2 inhibition blocks
the maturation of populations of immune-
suppressive cells that are implicated in
tumor resistance to various types of cancer
treatment, including immune checkpoint
inhibitors. Published in Cancer Research.

e Insight into the role of a type of white blood

cells called neutrophils in the early stages of
tumor progression. When overt metastasis
has not yet formed but the conditions for
metastatic spread are being created, neutro-
phils migrate from the bone marrow to
distant sites and facilitate tumor cell seed-
ing. Published in Nature Immunology.

ANNUAL REPORT 2018 u
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OVARIAN CANCER THERAPY

Rugang Zhang, Ph.D.
Deputy Director, The Wistar
Institute Cancer Center,
Co-leader, Gene Expression
and Regulation Program

e Novel combination therapy is shown to

be effective for ovarian cancers without
BRCA1/2 mutations. A small molecule
inhibitor of the BET family of proteins
expands efficacy of PARP inhibitors,
recently approved for the treatment

of BRCA-mutant ovarian cancer, to a
wider range of ovarian tumors, regard-
less of the BRCA status. Published in
Cell Reports.

e |nhibitors of a protein called EZH2, in

clinical development for hematopoietic
malignancies, provide an effective
strategy to treat a subset of ovarian
cancers with elevated expression of
the CARMI1 oncogene. Published in
Nature Communications.

e |dentification of a mechanism of resis-

tance to novel EZH2 inhibitor therapy in
ovarian cancers with mutations in the
ARID1A gene. Study suggests a BCL2
small molecule inhibitor may be used in
combination with EZH2 inhibitors to
prevent the onset of resistance. Pub-
lished in Nature Communications.

tifying novel therapeutic targets, especially for difficult-to-treat
tumors, such as melanoma with mutations in the NRAS gene,
which are present in approximately 30 percent of patients.

NRAS-mutant tumors are highly aggressive and have a poor
outcome. The mechanisms driving them are still poorly under-
stood and very limited therapeutic options exist for patients.

Research has shown that targeting NRAS directly is very
challenging; hence, the Villanueva lab and colleagues are
working to identify and block other proteins on which NRAS-
mutant tumors are dependent and that are essential for tumor
survival. The lab found two
such molecules.

They showed that elevat-
ed expression of BRD4, a
member of the BET family
of transcriptional regula-
tors, correlated with poor
survival of NRAS-mutant
melanoma patients

and BRD4 function was
required for tumor cell
proliferation. In fact,

small molecule BET in-
hibitors decreased viability
of NRAS-mutant mela-

ossie Vil y D7y D,
Fessie Villanueva, Ph.D. noma cells.

Furthermore, combination of BET inhibitors with MEK inhibi-
tors, which block a fundamental signaling pathway in mela-
noma, potently slowed down tumor growth and increased
survival of mouse models bearing melanoma resistant to
several targeted therapies and immunotherapies. These find-
ings, published in EMBO Molecular Medicine, indicate that
co-targeting BET and MEK may be a valuable salvage strategy
for patients that have failed all available therapies.

According to Villanueva, since BET inhibitors are in advanced
clinical trials and MEK inhibitors are FDA-approved for
BRAF-mutant melanoma patients, clinical studies of BET

and MEK combination therapy could be rapidly implemented.

Another study by Villanueva and colleagues, published in
Oncogene, linked the presence of mutant NRAS to expression
of TERT, a component of the telomerase enzyme that protects
the integrity of chromosome ends during replication.
Telomerase represents a promising target for cancer therapy
because it is absent in most normal adult cells and its reactiva-



tion is required to allow continuous cell divisions in
malignant cells. Importantly, mutations in the TERT
gene are found in more than 80 percent of melano-
mas, underscoring its critical role in these tumors.

This study showed that NRAS-mutant melanoma
cells are highly dependent on telomerase, as inhibi-
tion of TERT activity caused extensive DNA damage
and cell death in these cells. They also found that tar-
geting mitochondria, the organelles designated to
energy production, with the mitochondrial inhibitor
gamitrinib (developed at Wistar) enhances the ef-
fects of TERT inhibition, providing a proof-of-concept
that a combination therapy co-targeting telomerase
and the mitochondria may represent a novel strat-
egy for difficult-to-treat melanoma.

The Gardini Lab:
DISCOVERING NEW MECHANISMS OF GENE
REGULATION TO UNDERSTAND CANCER

Alessandro Gardini, Ph.D., assistant professor in the
Gene Expression & Regulation Program, is interested
in epigenetics in healthy conditions and cancer. Epi-
genetics is the study of the biological mechanisms
that cause genes to be switched on and off. Every
cell in our body contains the same DNA sequence,
yet different cell types have different functions and
characteristics. What makes a blood cell and a skin
cell mature in different ways and perform their own
specialized function is dictated by how and when
genes are expressed. Changes in gene expression,
which are heritable but do not involve alterations in
the underlying DNA sequence, are a normal occur-
rence that can be influenced by several environmen-
tal factors, including age and lifestyle. Research in
previous decades has uncovered a prominent role of
epigenetics in disease, including cancer.

The Gardini lab studies the role of gene expression
regulation in maturation of blood cells in normal
and malignant conditions. In particular, they are
dissecting the function of certain regulatory DNA
elements scattered throughout the genome, called
enhancers, and of a large protein complex that
binds to them, called Integrator, made up of several
protein components.

Gardini and colleagues showed that one of these

Alessandro Gardini, Ph.D.

components, called INTSI3, activates enhancers
that boost expression of genes associated with
immune and blood cell development. Coherently,
INTS13 is critical for maturation of monocytes and
macrophages — white blood cells that specialize in
eliminating foreign substances, cellular debris and
cancer cells.

Maturation of these cells is disrupted in acute
myeloid leukemia and myelodysplastic syndromes.
According to Gardini, unveiling the mechanisms that
govern this process will provide novel therapeutic
targets for these diseases. Study results were
published in Molecular Cell.

The lab is also interested in chromatin remodelers, or
proteins that modify chromatin structure. Chromatin
is a substance within chromosomes, composed of
DNA wrapped around proteins to help package the
genetic material in a compact form that can fit in
the cell nucleus. The structure of chromatin needs

to be dynamically modified to allow controlled gene
expression in different cellular conditions.

ARIDIA is a chromatin remodeler that is found mu-
tated in sporadic ovarian tumors, causing malignant
transformation via mechanisms that remained elu-
sive. In a study published in Cell Reports, Gardini and
team presented the first systematic, genome-wide
analysis of ARIDIA activity in ovarian cells, elucidat-
ing the oncogenic consequences of its mutation.

Specifically, they found that ARID1A controls a fun-
damental regulatory step in RNA synthesis from a
large fraction of genes in ovarian cells. When this
function is compromised, expression of a subset of
these genes, involved in DNA repair, cell proliferation
and survival, is deregulated, leading to cancer. |

ANNUAL REPORT 2018
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Developing Vaccines

Critical to Global Health

As boundaries disappear due to commercial flights, global trade,
urbanization, and population explosions, the spread of emerging
diseases rises, causing world health leaders to turn to Wistar for

a solution.

2018 WAS A DEFINING YEAR

in emerging infectious
disease research for the lab
of David B. Weiner, Ph.D.,
executive vice president,
director of the Vaccine &
Immunotherapy Center and
the W.W. Smith Charitable
Trust Professor in Cancer
Research at The Wistar
Institute.

Weiner's groundbreaking

synthetic DNA vaccine
technology garnered Wistar
philanthropic support in the
form of a major grant from
the Bill & Melinda Gates
Foundation and global
funding from the CEPL.

MALARIA VACCINE IN DEVELOPMENT

The Bill & Melinda Gates Foundation — the
largest private philanthropic foundation in the
world — awarded Wistar a $1.49 million grant

to create a malaria vaccine through synthetic DNA-
based technology.

Malaria is a leading cause of death in infants and
children in sub-Saharan Africa and is a complex
disease caused by a mosquito bite. The malaria
parasite can evade the immune system and enter
the bloodstream, eventually migrating to the

liver where it establishes infection. There are four
common strains of malaria, though Plasmodium
(P.) falciparum is the most severe strain prevalent in
Africa. A global disease burden, malaria accounted
for 219 million cases worldwide and 435,000 deaths
in 2017.

Wistar is collaborating with Johns Hopkins Malaria
Research Institute at the Johns Hopkins Bloomberg
School of Public Health and Inovio Pharmaceuticals,
Inc., on this research effort. This funding will enable
the team to generate a synthetic DNA vaccine
encoding antigens of P. falciparum. This

strategy is designed to create the vaccine with the
information needed to produce the exact antigen
in the recipient’'s own body, generating a more
focused and protective immune response for the
development of a next generation malaria vaccine.



People wearing face masks to contain the possible spread of
disease during the MERS epidemic in South Korea.

MERS VACCINE MOVES TO
PHASE Il TRIALS

The Coalition for Epidemic Preparedness
Innovations (CEPI) is an organization devoted
to financing the development of new vaccines
as solutions to global epidemics through
partnerships between public, private,
philanthropic, civil society organizations, and
countries. CEPI awarded Wistar a $3.55 million
subgrant to advance a Middle East Respiratory
Syndrome (MERS) vaccine through phase 2
clinical development. The sub-grant is part of a
larger grant awarded to Inovio Pharmaceuticals,
Inc., which partners with Wistar in this effort.

MERS is a highly infectious respiratory
disease spread from camels to humans and is
prevalent to the Middle East. In 2015, an
outbreak occurred in Seoul, Korea, that
dramatically impacted the country. The

World Health Organization listed MERS as a
potential public health emergency in the 2018

The Weiner Laboratory

at Wistar is dedicated to accelerating DNA-based
vaccine technology. Weiner is igniting collaborations
to advance new vaccines for Zika, Influenza, HIV,
Ebola, CHIKV, and immunotherapies for ovarian,
prostate, and other cancers. Having fostered national
and global relationships between academia, industry,
and government, Weiner’s research expands upon
Wistar’s mission to create new treatments for the
most uncompromising diseases and make lifesaving
contributions to human health.

ANNUAL REPORT 2018
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annual review of the Blueprint list of priority
diseases. CEPI picked MERS from among the top
three infectious diseases for which vaccine
development and rapid deployment is critical.

The synthetic DNA vaccine against MERS

is based on key technology generated in

the Weiner lab. This technology shows

a significant public health advantage

against rapidly emerging pathogens due to

its temperature stability, optimized design

and rapid strategy for development. These types
of new synthetic DNA vaccines are conceptually
safe and potent, can be manufactured

quickly, and are more stable than traditional
vaccines, making them ideal to distribute during
outbreaks. ®

he G. Harold and Leila Y. Mathers Charitable Foundation awarded two grants totaling $1.65

million to Wistar scientists Farokh Dotiwala, M.B.B.S., Ph.D., assistant professor in the Vac-

cine & Immunotherapy Center, and Alessandro Gardini, Ph.D., assistant professor in the Gene
Expression and Regulation Program of Wistar's Cancer Center. Each three-year grant will provide
$825,000 in funding to advance important projects in their labs.

Dotiwala's project centers on a process called microptosis to combat anti-microbial
resistance in bacteria, which is causing diseases like pneumonia, tuberculosis and
malaria to return as the mass-Killers they were in the pre-antibiotic era. Dotiwala
was one of the discoverers of microptosis, a very ancient mechanism through which
our immune system Kills cells infected with intracellular parasites to protects us
from disease. Dotiwala plans to further explore this mechanism to expose potential
bacterial vulnerabilities that could be used as a novel target for future antimicrobial
therapies.

Gardini's project aims at discovering new molecular players in a process called cell
fate determination. Thanks to this process, genetically identical stem cells present
in the bone marrow mature into different blood and immune cells that are mor-
phologically and functionally distinct. At the molecular level, these cells carry out
different gene expression programs that allow different sets of genes to be turned
on and off. Gardini's research delves into these mechanisms to uncover novel regu-
lators and reveal druggable targets for certain types of leukemia.

Gardini also received a three-year Research Scholar Grant from the American

Cancer Society for $792,000 to further his investigations into the role of the ARIDIA protein in ovarian
cancer. ARIDIA is mutated in a large proportion of ovarian cancers and mutations alter its function as a
regulator of gene expression. |
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The Business Development Team opens doors to life science-focused

business opportunities that may benefit Wistar and the region.

The mission of Wistar's Business Development team led by

Heather A. Steinman, Ph.D., MBA is to create meaningful biomedi-

cal research collaborations and opportunities with potential partners

from the life sciences industry, including biotech, biomedical and life

sciences companies and venture capital firms, and other academic in-

stitutions. The team is focused on accelerating the pace of early stage

Wistar discoveries toward commercial applications with an approach

that is nimble, flexible and accessible. Through collaboration, Wistar

scientists together with Wistar's business development team take

a proactive approach to translational science to drive meaningful

collaborations that may become future life changing therapeutics : .

and diagnostics. Neetu Singh, Ph.D., Heather A. Stein-

man, Ph.D., MBA, and Kathy Day

1) Virion Therapeutics, LLC was spun out of Wistar and nonprofit conglomerate of partners providing

is advancing innovative, immune-based therapies for direct/seed funding, mentorship and networks to

the treatment of chronic, viral-associated cancers and strengthen enterprise development, have signed a

viral infections. Co-founded by Hildegund C.J. Ertl, M.D., memorandum of understanding (MoU) to advance

professor in the Vaccine & Immunotherapy Center at early stage life sciences startups coming out of Wistar.

Wistar, and life science entrepreneurs Andrew D. Luber, Under the MoU, Ben Franklin and Wistar cultivate a

Pharm.D., and Bernard Rudnick, MBA, Virion mentoring program called “Ben-In-Residence” around

utilizes a novel genetically encoded checkpoint inhibitor technology development for translational scientists

in combination with chimpanzee adenoviral vectors to and entrepreneurs at Wistar. Ben Franklin experts will

deliver potent antitumor and antiviral responses. contribute support and guide scientists on technology
commercialization, with the potential to fund Wistar

2) Wistar and Harbour BioMed joined forces to startups.

advance an academia-industry collaboration to identify

commercially viable novel antibody therapies for cancer 4) Ben Franklin granted seed funding to ISOMA

and infectious diseases. The partnership combines Diagnostics, a Wistar spin-out dedicated to identifying

Wistar's cancer biology and immunology expertise with targeted therapies for glioblastoma patients. Based

Harbour's proprietary transgenic mouse platform for on intellectual property licensed from Wistar and the

generating and validating novel monoclonal antibodies University of Pennsylvania, funds are used for assay

against tumor and infectious antigens. development and clinical validation of a novel molecular
test useful for stratifying patients with glioblastoma, the

3) Wistar and Ben Franklin Technology Partners of most commmon and deadly type of primary malignant

Southeastern Pennsylvania (Ben Franklin), a brain cancer in adults. B
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The Wistar Institute Shared Resources, or core facilities, provide state-
of-the-art technological support and professional expertise to assist
investigators at Wistar and other institutions with their research needs,
representing a strong asset of the Institute’s scientific enterprise.

The new BSL-3 facility at Wistar.

A Closer Look at a Few Cores

Bioinformatics is an interdisciplinary field of science that
combines expertise in biology, computer science, information
engineering, mathematics, and statistics to help researchers
analyze and interpret biological data. The Bioinformatics facility
continuously develops new and efficient approaches to data
analysis as a response to emerging research needs.

The Biosafety Level-3 or BSL-3 facility provides a safe
environment for handling airborne infectious agents that may
cause serious or potentially lethal disease. BSL-3 facilities are
specially equipped with a directional airflow system that draws
air from clean areas towards potentially contaminated areas and
does not re-circulate exhaust air, and a self-closing set of locking
doors with access away from common use areas.

BSL-3 work follows strict federal regulations with oversight from
the institutional biosafety departments. Access to the BSL-3

lab is restricted to trained personnel and controlled at all times.
Besides following the standard practice for biomedical research,
researchers that work in a BSL-3 facility are required to wear
additional protective equipment. The Wistar BSL-3 facility opened
in 2018 and expanded the range of infectious agents being
studied at the Institute.

The Molecular Screening & Protein Expression facility enables
researchers to discover small molecule compounds and study
novel molecular targets. The facility provides expertise in
biochemical and cell-based assay development, which enables
researchers to discover small molecule compounds that interact
with a protein of interest. These novel compounds can then be
used as tools to study the target protein’s function and can be
further developed as therapeutics. &



~

Many of Wistar’s Shared Resources are approved by the National Cancer
Institute (NCI) and supported by the Cancer Center Support Grant (CCSG).
The high-caliber technologies and services provided by the Institute’s
Shared Resources were considered critical components that were
evaluated in the CCSG grant renewal process in 2018.

Animal Facility
Bioinformatics
Biomedical Research Support Core
Biosafety Level-3
Cell Culture

(at Fox Chase Cancer Center)

Flow Cytometry
Gene Editing Institute

(at Helen F. Graham Cancer Center & Research Institute)
Genomics
Histotechnology
Imaging

Molecular Screening
& Protein Expression

Proteomics & Metabolomics
Research Supply Center

Transgenic Mouse Facility

(at Fox Chase Cancer Center)
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Administration & Faculty

LEADERSHIP
& ADMINISTRATION

Listed in alphabetical order

Dario C. Altieri, M.D.
President & CEO

Jessica Blodgett, MBA
Director, Research & Administrative Services

Van Cherington, Ph.D.
Director, Science Administration
Chief Compliance Officer

Chi Van Dang, M.D., Ph.D.
Strategic Advisor to the President

Jeffrey Fahnoe
Chief Information Officer

Brian Keith, Ph.D.
Dean, Biomedical Studies

Jo-Ann Mendel, MBA, PHR
Vice President, Human Resources

Luis J. Montaner, D.V.M,, D.Phil.
Vice President, Scientific Operations

Maureen Murphy, Ph.D.
Associate Vice President, Faculty Affairs

Anita Pepper, Ph.D.
Vice President, Institutional Advancement

Jennifer Evans Stacey, Esq.
Vice President, General Counsel
Secretary and Government Relations

Heather A. Steinman, Ph.D., MBA
Vice President, Business Development
Executive Director, Technology Transfer

Joseph Trainor, CPA
Chief Financial Officer

David B. Weiner, Ph.D.
Executive Vice President

William H. Wunner, Ph.D.
Director, Outreach and Technology Training
Director, Academic Affairs

Tara Yates
Director, Communications & Marketing

James E. Zaleski
Director, Facilities

The Wistar Institute
Cancer Center

ADMINISTRATION
Dario C. Altieri, M.D.
Director

Mark S. Drinker
Assistant Director, Shared Resources

Brian Keith, Ph.D.
Associate Director, Education

Luis J. Montaner, D.V.M,, D.Phil.
Associate Director, Shared Resources

Marianne M. O'Neill
Associate Director, Cancer Center
Support Grant Finances

Nicholas J. Petrelli, M.D.
Associate Director, Translational Research
(Helen F. Graham Cancer Center & Research Institute)

Lisa J. Sideras
Associate Director, Cancer Center Administration

Rugang Zhang, Ph.D.
Deputy Director

SHARED RESOURCES

SCIENTIFIC DIRECTORS

Andrew 3J. Caton, Ph.D.

Qing Chen, M.D., Ph.D.

Luis J. Montaner, D.V.M,, D.Phil.
Joseph Salvino, Ph.D.

Louise C. Showe, Ph.D.

David W. Speicher, Ph.D.

MANAGING DIRECTORS

Livio Azzoni, M.D., Ph.D.

Joel Cassel

Denise DiFrancesco, AS, RLATG, CMAR, ILAM
Jeffrey S. Faust, MBA

James E. Hayden, RBP, FBCA

Andrew V. Kossenkov, Ph.D.

R. Sonali Majumdar, M.S.

Hsin-Yao Tang, Ph.D.



RESEARCH PROGRAMS

Gene Expression
and Regulation

SCIENTIFIC LEADERSHIP

Paul Lieberman, Ph.D.
Program Leader

Rugang Zhang, Ph.D.
Program Co-leader

FACULTY

Molecular and
Cellular Oncogenesis

SCIENTIFIC LEADERSHIP

PROFESSORS

Paul Lieberman, Ph.D.
Hilary Koprowski Professor

Kazuko Nishikura, Ph.D.
Frank Rauscher, lll, Ph.D.
Rugang Zhang, Ph.D.

ASSOCIATE PROFESSORS

Ken-ichi Noma, Ph.D.
Emmanuel Skordalakes, Ph.D.

ASSISTANT PROFESSORS

Alessandro Gardini, Ph.D.
Kavitha Sarma, Ph.D.

Note: * left the Institute in December 2018.

Maureen Murphy, Ph.D.
Program Leader

David W. Speicher, Ph.D.
Program Co-leader

FACULTY

Immunology,
Microenvironment
and Metastasis

SCIENTIFIC LEADERSHIP

PROFESSORS

Chi Van Dang, M.D., Ph.D.
Meenhard Herlyn, D.V.M,, D.Sc.
Qin Liu, M.D., Ph.D.

Maureen Murphy, Ph.D.
Joseph Salvino, Ph.D.

Louise C. Showe, Ph.D.

David W. Speicher, Ph.D.

ASSISTANT PROFESSORS

Zachary Schug, Ph.D.
Jessie Villanueva, Ph.D.

Dmitry I. Gabrilovich, M.D., Ph.D.
Program Leader

Ashani Weeraratna, Ph.D.
Program Co-leader

FACULTY

PROFESSORS

Dario C. Altieri, M.D.
Robert & Penny Fox
Distinguished Professor

Dmitry I. Gabrilovich, M.D., Ph.D.
Christopher M. Davis Professor

Brian Keith, Ph.D.

Luis J. Montaner, D.V.M,, D.Phil.
Herbert Kean, M.D., Family Professor

Ashani Weeraratna, Ph.D.
Ira Brind Professor

David B. Weiner, Ph.D.
W.W. Smith Charitable Trust
Professor in Cancer Research

ASSOCIATE PROFESSORS

Chih-Chi Hu, Ph.D.
Yulia Nefedova, M.D., Ph.D.

ASSISTANT PROFESSORS

Mohammed Abdel-Mohsen, Ph.D.
Qing Chen, M.D., Ph.D.
Erica L. Stone, Ph.D.?
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Director Melanoma Research Center
Meenhard Herlyn, D.V.M,, D.Sc.
Director

FACULTY
Members

PROFESSORS Rajasekharan Somasundaram, Ph.D.

Hildegund C.3J. Ertl, M.D. David W. Speicher, Ph.D.

Luis J. Montaner, D.V.M., D.Phil. Jessie Villanueva, Ph.D.

Herbert Kean, M.D., Family Endowed Chair Professor Ashani Weeraratna, Ph.D.

David B. Weiner, Ph.D.
W.W. Smith Charitable Trust Professor

in Cancer Research Center for Systems and

Computational Biology
ASSOCIATE PROFESSOR David W. Speicher, Ph.D.

Daniel Kulp, Ph.D. Director

Louise C. Showe, Ph.D.
Associate Director
ASSISTANT PROFESSORS
Mohamed Abdel-Mohsen, Ph.D.
Farokh Dotiwala, M.B.B.S., Ph.D.
Kar Muthumani, Ph.D.

Members

Qin Liu, M.D., Ph.D.
Ken-ichi Noma, Ph.D.
Zachary Schug, Ph.D.

Emmanuel Skordalakes, Ph.D.
RESEARCH ASSISTANT PROFESSOR

Rajasekharan Somasundaram, Ph.D.’

PROFESSORS EMERITI

Clayton Buck, Ph.D.

Roger M. Burnett, Ph.D.

Jan Erikson, Ph.D.

Walter Gerhard, M.D.
Dorothee Herlyn, D.V.M,, D.Sc.
Elliot Levine, Ph.D.

Stanley Plotkin, M.D.

Leonard Warren, M.D., Ph.D.
Zofia Wroblewska, M.D.

Note: * Secondary Appointment

PRESIDENT EMERITUS

Russel E. Kaufman, M.D.

These lists are based on data as of
December 31, 2018.




Board of Trustees

OFFICERS

CHAIR

Helen P. Pudlin, Esq.

Retired Executive VP & General Counsel,
The PNC Financial Services Group, Inc.

VICE CHAIR
Richard M. Horowitz
President, RAF Industries, Inc.

MEMBERS

SECRETARY

Jennifer Evans Stacey, Esq.
VP, General Counsel, Secretary and Government Relations,

The Wistar Institute

TREASURER

Joseph Trainor

Chief Financial Officer, The Wistar Institute

Elizabeth McKee Anderson
Principal, PureSight Advisory, LLC

Douglas S. Briggs
Retired President & CEO, QVC, Inc.

Ira Brind
President, Brind Investments, Inc.

Ronald Caplan
Founder & President, PMC Property
Group, Inc.

Morton Collins, Ph.D.
Managing Partner, M. Collins Ventures, LLC

Susan B. Dillon, Ph.D.
President & CEO, Aro Biotherapeutics Co.

Brian H. Dovey
Partner, Domain Associates

Daniel K. Fitzpatrick, C.F.A.
President and Head of National
Mid-Corporate and Industry Verticals,
Citizens Bank Park PA/NJ/DE

Robert A. Fox
Chairman & CEO, RAF Industries, Inc.

John A. Fry
President, Drexel University

L. Patrick Gage, Ph.D.
Founder, enGage Biotech Consulting

TRUSTEES EMERITI

Joseph A. Goldblum

President, G-Il Equity Investors, Inc.
Herbert Kean, M.D.

Retired Attending Physician and Clinical
Professor, Thomas Jefferson Medical College
Perry A. Lerner

Managing Director, Crown Global Insurance
Group, LLC

James W. Lovett
COO, Myoderm

Susan Schwartz McDonald, Ph.D.
Chief Executive Officer, NAXION

Maida Milone, Esq.

President & CEO, Pennsylvanians for
Modern Courts

Abraham L. Morris

Operating Partner, Pegasus Capital Advisors
President, Rittenhouse Advisors, LLC

Arthur M. Pappas

Managing Partner, Pappas Ventures

Wendell Pritchett, J.D., Ph.D.

Provost, University of Pennsylvania

Cavan Redmond
Partner, Zarsy, LLC

Samuel V. Rhoads
Executive VP, Philadelphia Industrial
Development Corporation

Robert H. Rock
Chairman, MLR Holdings, LLC

Gerald B. Rorer
Retired Director, Rorer Group, Inc.

Adele K. Schaeffer
Civic Leader

Milton S. (Tony) Schneider

Founder & Principal, The Glenville Group, Inc.

William A. Slaughter, Esq.
Partner, Ballard Spahr LLP

Judith E. Soltz, Esq.
Retired Executive VP & General
Counsel, Cigna

Daniel H. Wheeler

President, Pea Vine Properties

Edward Ziff, Ph.D.

Professor, Department of Biochemistry
and Molecular Pharmacology,

New York University

Harold M. Davis
Peter C. Doherty, Ph.D.

Emeritus, Department of Immunology,
St. Jude Children’s Research Hospital,
Nobel Laureate in Physiology or Medicine

The Honorable Harris N. Hollin
Faye Olivieri Kozich

Albert Ominsky, Esq.
Seymour S. Preston, Il

Paul Schmitt
Managing Director, Novitas Capital

Doris Taxin
David Wachs
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Leadership Council

The Leadership Council is an advisory group of distinguished individuals
who are dedicated to advancing the mission of The Wistar Institute —
to solve some of the world’s most challenging and important problems
in the fields of cancer, immunology and infectious diseases, and pro-
duce groundbreaking advances in world health. Through their philan-
thropic commitment and advocacy, Council members help provide the
resources that enable Wistar to nurture innovative ideas, launch new
initiatives and train the next generation of leading scientists.

CO-CHAIRS Carol G. Huff

Kenneth J. Davis, Esq. Sharon Tobin Kestenbaum

Donna F. Weinraub Keith Lampman-Perlman
James C. Li

VICE CHAIR Michelle Mayer

Jennifer Mendel
Patrick M. Oates, Ph.D.
Louis Padulo, Ph.D.
Elizabeth A. Pesce
Joseph F. Robinson
Eric S. Rugart

James D. Troyer

MEMBERS
Mary E. Bak, Esq.
Jennifer Bellis

Max Berger .
9 Jim Schaeffer
John T. Boxer, Esq. . .
Nicole Dresnin Schaeffer
Marc Duey

. Evan Solomon
Lisa C. Dykstra, Esqg.

Keith Gaspard

Bruce A. Gillespie
Merle Gilmore

Carrie Gish

Joseph Grusemeyer
Scott H. Herbert, M.D.
Liza Herzog, Ph.D.
Larry Hollin

Lynsie Solomon

Alex Stanbach

Greg Stanbach

Emily Turner

Jamie Leigh Wells, M.D.
Jeremiah J. White Jr.
James Wistar

Craig F. Zappetti, Esq.

Ambassadors

The Ambassadors are bright young leaders and philanthropists (40 years old
and younger) who are garnering support and spreading Wistar's message
about bold advances in cancer, immunology and infectious disease research.

FJames Li and Audrey Yeung;

CHAIR MEMBERS Matthew Malinowski Mazx and Elyse Berger; Ron-
i - ] Perki ald Costanzo, M.D.,
Lynsie Solomon Katie Adams ehny er ms_ Jamie Wells, M.D., and Keith
Stephanie Desjardins Eric Allen Smith Lampman-Perlman; Kalie

Pellecchia and Stephanie
Desjardins.

VICE CHAIR Ken Greenberg

Katie Pellecchia Charles Lentz
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Annual Giving

THANK YOU

The Wistar Institute wishes to thank all of our donors who generously invest in our mission to
contribute to the prevention and cure of cancer and infectious diseases. Each of the individuals,
corporations, and foundations listed below made a gift of $500 or more between Fanuary 1 and

December 31, 2018.

PRESIDENT’S COUNCIL
$1,000,000 +

Bill & Melinda Gates Foundation

ISAAC WISTAR SOCIETY
$500,000 +

Anonymous (2)

The Jayne Koskinas Ted Giovanis
Foundation for Health and Policy

Wellcome Trust

CENTENNIAL SOCIETY
$100,000 +

Anonymous

Dr. Miriam & Sheldon G. Adelson
Medical Research Foundation

Ira Brind and Stacey Spector
The Campbell Foundation

The Horace W. Goldsmith
Foundation

Robert |. Jacobs Fund of the
Philadelphia Foundation

Susan G. Komen Breast Cancer
Foundation

Perry Lerner and Lenore Steiner

The G. Harold & Leila Y. Mathers
Charitable Foundation

The Pew Charitable Trusts
Tobin Family Foundation

The V Foundation for
Cancer Research

W. W. Smith Charitable Trust

PATRONS
$50,000 +

Brian and Elizabeth Dovey
Joseph and Jane Goldblum

Gray Charitable Trust
Mrs. Diane M. Lafferty
The Leukemia & Lymphoma Society

Christian R. & Mary F. Lindback
Foundation

Melanoma Research Alliance
Ms. Joan Newhall*
Jan and Marica Vilcek

VISIONARIES
$25,000+

AACR-AstraZeneca Ovarian Cancer
Research Fellowship

S. Albert Fund of the Philadelphia
Foundation

amfAR

The Honorable Tina Brozman
Foundation, Inc.

Ellen and Ronald Caplan

Dr. Susan Dillon and
Dr. William Wong

Penny and Robert Fox

Ruth and Richard Horowitz
Innisfree

Susan and Graham McDonald
PTS Foundation

Mr. and Mrs. Gerald B. Rorer
Daniel Wheeler and Amy Fox

GUARANTORS
$10,000 +

Steve Abramson and Caren Barnet

Mr. David Anderson and
Mrs. Elizabeth M. Anderson

Anonymous

Mr. and Mrs. Douglas S. Briggs
June H. Chern

Citizens Bank

Barry S. Coller, M.D.

Morton Collins, Ph.D.
Mr. and Mrs. Joseph J. Fenkel
Mr. and Mrs. Mark Fishman

The Anne M. and Philip H. Glatfelter,
Il Family Foundation

Mr. and Mrs. Bruce A. Goodman
Marcy Gringlas and Joel Greenberg

Pennsylvania Breast Cancer
Coalition

The Hassel Foundation

Istituto Pasteur ltalia -
Fondazione Cenci Bolognetti

Janssen Biotech, Inc.
Mr. and Mrs. Joseph D. Kestenbaum
Martin P. Krasner
Mr. James Lovett and

Ms. Robin Halpern
Melanoma Research Foundation
Mr. and Mrs. Abraham L. Morris
Office Depot, Inc.
Mr. and Mrs. Arthur M. Pappas
Helen and David Pudlin
Mr. and Mrs. Cavan Redmond
Mr. and Mrs. Robert H. Rock
Martha W. Rogers Charitable Trust
Mrs. Helene Mae Rosenfeld
Emily Brown Shields
Ms. Margret Skitarelic
William A. Slaughter, Esq.

Mr.James Troyer and
Ms. Kathleen Callan

Dick and Carol Vermeil
Mr. David V. Wachs

The Honorable
Constance H. Williams and
Dr. Sankey Williams

* Deceased
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PRESIDENT’S SOCIETY
INSURERS

$5,000 +

Beneficial Bank

Ms. Stacy Chern and Mr. Ty Wu
Colonial Consulting, LLC

Mrs. Margaret F. Cristofalo

Mr. and Mrs. Harold M. Davis
Mr.James J. Fitzgerald IV

Glenmede Investment and
Wealth Management

Dr.and Mrs. G.S. Peter Gross

Mr. Joseph F. Grusemeyer, in
memory of Georgianna Smith

Inovio Pharmaceuticals, Inc.
Mrs. Mary Ann Liebert
Morgan Lewis LLP

NAXION

Drs. Paul and Bonnie Offit
PNC

Inés and William Rhoads
The Scholler Foundation

Ms. Judith E. Soltz, Esg. and
Mr. Richard S. Belas

Doris R. Taxin

Thermo Fisher Scientific
Valneva

Willis Towers Watson

PRESIDENT'S SOCIETY
DIRECTORS

52,500+

Robert and Marta Adelson
Susanna Lachs and Dean Adler
Ms. Mary E. Bak

Mr. and Mrs. Max M. Berger

The Chamber of Commerce for
Greater Philadelphia

Mr. Ken Davis and
Ms. Susan Charleston

Fisher Scientific

Ms. Carrie Gish and
Mr. Marc Rockford

Dr. and Mrs. Alfred E. Goldman
Drs. Meenhard and
Dorothee Herlyn
Mr. and Mrs. Ira M. Ingerman
Herbert Kean, M.D. and The
Honorable Joyce S. Kean
Keith and Bruce
Lampman-Perlman
Mr. and Mrs. Timothy P. Pesce

Dr. Wendell E. Pritchett and
Ms. Anne Kringel

Mrs. Marianne Rhoads

Mr. Eric Rugart

Mr. and Mrs. Anthony L. Schaeffer
Ed Sickles Family

Estate of William Boude Smith

PRESIDENT'S SOCIETY
FELLOWS

$1,000 +

Applied Thermal Solutions
Mr. Thomas J. Baldoni

Mr. Peter A. Benoliel and
Ms. Willo Carey

Joseph Boardman, Esq.
Mrs. Barbara Cantor

Dr. Catherine Chern and
Mr. John Auyeung

Matthew and Barbara Cohen
Cohen, Placitella, Roth P.C.
Cozen O'Connor

The Do Gooders

Drexel University

Mr. and Mrs. Marc Duey

Lisa Dykstra and David Rode
Mrs. Annabelle Fishman

Ms. Nina Fite

Mr. and Mrs. Daniel K. Fitzpatrick
Flyers Charities

Mr. and Mrs. Keith M. Gaspard
Bruce A. and Gale Gillespie

Ms. Merle Gilmore

Dr. and Mrs. Allan Greenspan

Mr. and Mrs. Henry Hao

Dr. and Mrs. Scott H. Herbert

Dr. Liza Herzog and Mr. Paul Curci

The Honorable and
Mrs. Harris N. Hollin

Lawrence Hollin

Lynne and Harold Honickman
Carol and Lawrence Huff

Ms. Anne Humes
JacobsWyper Architects, LLP
Mr. Leroy E. Kean

Dr. Brian Keith

Ms. Marilyn Kutler and
Dr. Ira Silberman

Mr. and Mrs. Tor F. Larson
Mr. and Mrs. Matthew Levitties

Mr.James C. Li and
Ms. Audrey T. Yeung

Life Sciences Pennsylvania

Dr. and Mrs. Morton Mandell
Maida R. Milone

Novak Strategic Advisors

Dr. and Mrs. Louis Padulo
Philadelphia FIGHT

Mr. and Mrs. Harry Pollack
Powell Family Foundation
Mr. and Mrs. Samuel Vail Rhoads
Mr. Brett Rhode

Mr. Joseph Robinson

Mrs. Ann Dee Rome
Seymore Rubin

Mr. Karl F. Rugart

Mr. and Mrs. James R. Schaeffer
Ms. Karen Schulze

Ms. Susan K. Schurr

Mrs. Nora Pincus Schwarz
Mr. and Mrs. Richard Seitchik
Mr. and Mrs. Fred Shabel

Mr. and Mrs. Evan Solomon
Mr. and Mrs. Greg Stanbach
Ellen R. Stubbs, M.D.

Susan R. and John W. Sullivan
Foundation

Dr. Lynne Tobin
Renaat Van den Hooff

Mr. Richard T. Walker Jr. and
Ms. Rachael J. Beam

Webber Associates
Donna and Lester Weinraub
Jane and Mark Wilf

Mr. James Wistar and
Ms. Patricia Smith

Ms. Caroline P. Wistar

Mr. Gil Wistar

Mr. James Zaleski

Mr. and Mrs. Craig F. Zappetti
Mr. and Mrs. Bernard Zolot

BENEFACTORS
$500 +

Mrs. Catherine Altman

Mr. and Mrs. Scott Barsky

Mr. Stephen Bartlett

Josie and Michael Burri

Capital Steel Service, LLC
Sandra and Robert Clapham
Mr. Stephen Demos

Garret and Stephanie Desjardins
Mr. Jeffrey Fahnoe

Mrs. Anita Farber

Mr. and Mrs. Robert T. Forrester



Mr. and Mrs. J. Christopher Gagnier
Ms. Elaine Levitt

Great Valley Field Hockey

Ms. Ellen Harvey

Dr. Solomon Katz and
Ms. Pauline Candaux

Mrs. Janet Kronfeld
Ms. Linda Kronfeld
Gail and David Lazarus

McLoughlin Heating &
Plumbing Co.

Jennifer Mendel and Fred Fox

Dr. Eleanor M. Murdoch
Faye S. Olivieri

Kathleen Ellen O'Neill and
Joseph S. Zajaczkowski

Mr. and Mrs. Arnold Ostroff
Ms. Katie Pellecchia

Anita Pepper, Ph.D.

Jenny Perkins

Ms. Margaret Quinn

Mr. and Mrs. Stanley Reichlin

Mr. Philip Rosenzweig and
Mrs. Beth Zemble

Deborah and David Ross

Mr. Ronald Schrager

Mrs. Naomi Shapiro

Mr. Richard D. Smith

Bill and Karen Stone

T & N Van Service

Mr. R. William Thomas

Mr. and Mrs. Slobodan Vucetic
Mr. and Mrs. Jeremiah J. White
Mr. and Mrs. Barry Wolf

Each of our donors is important to us and we make every effort to follow the donor’s preferences when compiling the annual report
lists. Gifts mentioned exclude in-kind donations under $1M and pledges. Please notify us of any omissions or errors so we can
correct our records. Please contact the Institutional Advancement office at 215-898-3930 or email development@wistar.org.

1892 Legacy Society

The Wistar Institute’s 1892 Legacy Society

is a special group of supporters who have
named Wistar in their estate plans or
established deferred gifts in support of

lifesaving biomedical research.

OOOO@® 1892 OO

LEGACY SOCIETY

THE WISTAR INSTITUTE

Wistar appreciatively recognizes these members as of December 31, 2018:

Anonymous, In memory of
Bernard J. and Frances G. O'Neill

Francis X. Bresnan

Ira Brind

June H. Chern

Harold M. Davis

Clayton H. Downes*

Joan M. Farkas

Dr. and Mrs. Jerome I. Flicker
Robert A. Fox

Bruce A. Gillespie

Stan and Arlene Ginsburg Family
Foundation

Dr. and Mrs. Alfred E. Goldman
Mr. and Mrs. Bruce A. Goodman

Mr. Joseph F. Grusemeyer, in
memory of Georgianna Smith

Russel E. Kaufman, M.D.
Herbert Kean, M.D.
Deborah Komins

Evelyn S. Kritchevsky

Diane M. Lafferty

Glorita P. Maida

Mr. and Mrs. Kurtis L. Meyer

Ken Nimblett, in memory of his
husband Rusty Miller

Ms. Rosetta Perno
Elizabeth A. and Timothy P. Pesce

Seymour S. Preston IIl and
Jean E.H. Preston

The Edward and Elsa Rhoads Trust

Dr. Harry Rosenthal, in Memory of
the Rosenthal-Moellerich-Voehl
Families

Mrs. Anne Faulkner Schoemaker
Emily Brown Shields

Ed Sickles Family

James B. Wistar

* Deceased in 2018

Visit wistar.plannedgiving.org to learn more about the 1892 Legacy Society and ways to make a planned gift to the Institute.
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Wistar family celebrating the 30oth anniversary of the family’s arrival in the United States.

e/

The Wistar Institute was founded in 1892 through a generous gift from
Isaac Jones Wistar, a prominent Philadelphia lawyer and former Civil

War Brigadier General, in honor of his great uncle, Caspar Wistar, M.D., a
respected Philadelphian physician and anatomy professor, and the author
of the first American textbook on anatomy. Wistar descendants continue
to support the Institute to this day.

Wistar gratefully acknowledges the following family members who made contributions in 2018:

Mr. Peter W. Ambler and
Ms. Lindsay M. Miller

Mrs. Marion Ballard

Charles J. Bauernschmidt

Mrs. Laura J. Belman

Mr. Nicholas W. Brown

Dr. and Mrs. Thomas Brown

Sandra and Robert Clapham

Mrs. Eleanor M. Cox

Beth and J. Brooke Gardiner

Mr. and Mrs. A. Heathcote Hacker, IlI

Mr. and Mrs. Thomas Harvey
Ms. Elizabeth F. Hasley

Marin Shawn Haynes

Mr. and Mrs. Bruce Hotaling
Ms. Elizabeth Wistar Little
Mr. and Mrs. Tom Lustenader
Mr. William M. MacDonald
Mrs. Edith S. Moore

Mr. and Mrs. Michael Mykytiw
Inés and William Rhoads
Mrs. Marianne Rhoads

Mr. and Mrs. Samuel Vail Rhoads
Emily Brown Shields

Mrs. Elizabeth C. Stevenson
Ellen R. Stubbs, M.D.

Ms. Caroline P. Wistar

Mr. Gil Wistar

Mr. James Wistar and
Ms. Patricia Smith

Mark Wistar and David Hankins
Mrs. Veronica M. Wistar
Mr. and Mrs. James Wood



Community Engagement

& Special Events

Philadelphia Science Festival

During the 2018 Science Festival, Wistar scientists and staff made science fun and accessible at two community events
using microscopes, vaccine and cancer cell games and biology concepts to educate families about Wistar science.

Science in the National Park

APRIL 26
INDEPENDENCE NATIONAL HISTORICAL PARK

| 1. Jessica Palmer explains
the different phases involved
in the development of a
vaccine.

e DAY |

2. Aubrey Leso helping a
Philadelphia Public School
student understand what
she is seeing though the
microscope.

DISCOVER
AND VACCINI

Science Carnival

APRIL 28
BENJAMIN FRANKLIN PARKWAY

PHILADELPHIA

SCIENCE

Elementary School and Above

DISCOVERY PHASE Cres
/AND VACCINE DESIGN ez

Eop

ﬁﬁ‘/

e\ i
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3. Scientists Gloria Marino and Kevin Alicea-Torres talking cancer research
through playful interactives representative of the tumor microenvironment.

4. Scientist Michael Young explains how vaccines are created and Wistar’s rich
history developing rabies, rubella and rotavirus vaccines.

5. Scientists Patricia Reyes-Uribes (L) and Cindy Lin, Ph.D. (center) inter-
acted with hundreds of people who descended on the Carnival, the grand finale
event of the weeklong Science Festival celebration.
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Fireside Chat: Women’s Health

FEBRUARY 1

THE WISTAR INSTITUTE

WHYY's Naomi Starobin led a discussion with Phillippa Marrack,
Ph.D., distinguished immunologist from National Jewish Health,
on Marrack’s work to elucidate the immune system and how it
protects us.

1. Susan Schurr, Naomi Starobin and Phillippa Marrack, Ph.D.
2. Amy Fox and Adele Schaeffer
3. llona Vouvk, Alixandra Papaharis and Samantha Audia

Helen Dean King Award Ceremony

APRIL 12
THE WISTAR INSTITUTE

Wistar's Helen Dean King Award honored Shirley
Tilghman, Ph.D., a pioneer in the field of molecu-

lar biology and Princeton’s first woman president.
Tilghman discussed her scientific career, tenure as
president, and leadership on behalf of advancing the
early careers of young scientists.

WELCOME TO

ISTAR INSTITUZ

1. Shirley Tilghman, Ph.D.
2. Cackie Rogers, Liz Anderson, Helen Pudlin, and Ellen Harvey
3. Women & Science guests mingle before the program presentation.




Fireside Chat:
Breast Cancer Metastasis

JUNE 20
THE WISTAR INSTITUTE

WHYY's behavioral health reporter Maiken
Scott spoke with Qing Chen, M.D,, Ph.D,,
Wistar assistant professor in the Immu-
nology, Microenvironment & Metastasis
Program, about research on breast cancer
metastasis.

1. Maiken Scott with

9ing Chen, M.D., Ph.D.

2. Carrie Boxer, Ken Davis,
John Boxer, and

Leslye Silver

3. Stacey Spector and
Dario Altieri, M.D.,

Wistar president & CEO

Innovating, Funding & Delivering Vaccines
for a Changing World

NOVEMBER 1

THE WISTAR INSTITUTE

Merck VP of Public Health and Scientific Affairs Ruxandra Draghia, M.D.,

Ph.D., discussed her work to improve human health by harnessing innova-
tive research to develop vaccines capable of combating the next global
epidemics.

1. Elizabeth Dougherty and
Sophie Mohin

2. Ruxandra Draghia, M.D., Ph.D.

3. Jane and Foe Goldblum with
Serge Pepper

THE
WISTAR

INSTITIITE
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Discovery Gala

THE LOGAN PHILADELPHIA

Nearly 300 friends of the Institute came together for the
Discovery Gala, hosted by Wistar's Leadership Council &
Ambassadors. Attendees celebrated the Wistar research that
will one day lead to therapies and vaccines for some of the
most devastating cancers and infectious diseases.

1. Luis Montaner, D.V.M., D.Phil.

2. Dario Altieri, M.D., Wistar president & CEO

3. Mary Bak, Esq. and Josie Burri

4. Charlie and Lisa Martin, Elizabeth McKee
Anderson, and David Anderson

5. Brotherly Love, Select Ensemble of the Philadelphia
Gay Men’s Chorus, performing at the Gala

6. Greg and Alex Stanbach



Group photo of the speakers:
(L-R back row) Thomas Tuting, M.D., Meenhard Herlyn, D.V.M., D.Sc.,
Patrick Hwou, M.D., Richard Marais, Ph.D., Sergio Quezada, Ph.D.,

Ashani Weeraratna, Ph.D. (L-R front row) Tessie Villanueva, Ph.D.,
Donita Brady, Ph.D., Carmit Levy, Ph.D., Suzanne Topalian, M.D.,
and Timothy Chan, M.D., Ph.D.

2" Annual Noreen O’'Neill
Melanoma Research Symposium D
Host Response in Melanoma THE WISTAR INSTITUTE

Wistar assembled top melanoma experts from
across the nation and globe to discuss latest
developments in melanoma research.

1. Amanpreel
Kaur and More than 200 basic and clinical melanoma research

Lea Schuh experts convened at Wistar to assess progress and
challenges in the treatment of melanoma. Targeted
therapies and immunotherapies have revolutionized
treatment options for melanoma patients, yet a
substantial proportion of them do not benefit from
these new approaches. Researchers continue to look

for factors that affect the patient response and how to
modulate these responses to improve survival.

Panelists discussed hot topics in melanoma research,
including progress in treating advanced melanoma
patients with immune checkpoint blockade therapy;
the impact of aging on melanoma progression and
metastasis; the role played by the microbiome in

the patient response to immunotherapy; and the
molecular factors that predict patient response

to targeted therapies, immunotherapies and
combination therapies.

2. Symposium co-chair

Ashani Weeraratna, Ph.D. discussed
her seminal work on aging and how
it influences melanoma progression
3. Wistar melanoma scientists Filipe
Almeida, Ph.D., Gretchen Alicea,
Vito Rebecca, Ph.D., Meaghan
Kiernan, and Mitchell Fane, Ph.D.

The annual event is made possible through the
generous support of The Noreen O’Neill Foundation
for Melanoma Research (NOFMR) founded in 1998
by Noreen O'Neill, a melanoma patient and fierce
research advocate. Noreen passed away in 2000 after
a courageous fight against malignant melanoma, but
her legacy lives on through the Symposium and the
work of her Foundation, which continues at Wistar

as the Noreen O'Neill Melanoma Research Fund to
advance transformative melanoma research. B
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Cores Day 2018

SEPTEMBER 13

CHILDREN’S HOSPITAL
OF PHILADELPHIA CAMPUS

Wistar, Penn and CHOP researchers
and staff joined forces to talk about =
the scientific services and state-of- - N Y | . ! Y 1 Vi
the-art technologies that the West 3
Philadelphia community of core facili-
ties offer to support research efforts

and continue the tradition of scientific
excellence in the research community.

1. Researchers interested in Wistar’s core facilities spoke with many of the
directors on hand throughout the day.

2. (L-R) Livio Azzoni, M.D., Ph.D., Carlos Carmona, Denise DiFrancesco, Sonali
Majumdar, M.S., Silvia Licciulli, Ph.D., and ‘lara Yales ready lo engage researchers
about Wistar's Shared Resources.

Nikon Small World

JANUARY 19
THE WISTAR INSTITUTE

Wistar hosted top winners of the 2017 Nikon Small World
Photomicrography Competition with an Opening Reception. OCTOBER 2
UNIVERSITY OF THE SCIENCES

The Philadelphia Research Consortium
celebrated its first gathering and welcomed
more than 150 attendees from throughout the
life sciences community to network and connect
b served with Sec over the possibility of forming new preclinical
:e;eam research collaborations.

1 [nick

Innovate, Collaborate, Ignite 2018!

10ma QevelopITe

\ "
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1. Guests saw winning images on display.

2. James Hayden, Wistar Imaging Facility managing director, discussed how
scientists use microscopy to improve their understanding of biological processes.
3. (L-R) Clive Baron, Robin Cohen, Susan Charleston, Ken Davis, and

Merle Gilmore
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Team Elbo & Team Patio
Melanoma Walk

OCTOBER 28
SOUTH PHILADELPHIA

The 39 Annual Team Elbo/Team Patio
Melanoma Awareness Walk drew
more than 150 friends and family
members of organizers Eleanor
Armstrong and Patrick Dean for

a special walk day to raise much-
needed awareness and integral funds
for Wistar's melanoma research.

1. Patrick Dean and Eleanor Armstrong
2. (Standing L - R) Ava Heinly, Lauren Heinly, George Heinly, Sue Gallagher and
(in the stroller) Mick and Alli Heinly

Champion Run for Research
NOVEMBER 26
WISTAR TO THE PHILADELPHIA MUSEUM OF ART

The commitment and advocacy of Wistar scientists and staffers raised key
funds and awareness in support of Wistar trainees.

1. Some of the participants
at the end of the 2018
Champion Run for
Research

2. Tackyoung Kwak, Livio
Azzoni, M.D., Ph.D., and
Krzysztof Wojtak
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2018 Financials

REVENUES
B Federal Grant Funding $39,871,000 49%
Technology Transfer $18,886,000 23%
B Foundation & Other Private Funding $10,327,000 13%
H [nvestment & Other $6,122,000 8%
B Corporate-sponsored Research $3,948,000 5%
Unrestricted Contributions $1,035,000 1%
m State Funding $865,000 1%
Total $81,054,000 100%
EXPENSES
B Direct Research $43,248,000 62%
B Ceneral & Administrative $11,658,000 17%
B Depreciation $7,054,000 10%
B Operation & Maintenance of Plant $6,070,000 9%
B Interest Expense $1,332,000 2%
Totals $69,362,000 100%

Other Changes in Net Assets
Investment Return and Other $16,438,000

Change in net assets $4,746,000

WISTAR BY THE NUMBERS

el 60 Postdoctoral Fellows Dj 1 9 Predoctoral Trainees
7N
g Total Paid Employees h A Visiting Scientists
W
\d
S -~ 22
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PATENTS ISSUED

U.S. PATENT NO. 10,113,201

Methods and Compositions for Diagnosis

of Glioblastoma or a Subtype Thereof

ISSUE DATE: October 30, 2018

INVENTORS: Louise C. Showe, Donald O’'Rourke,
Ramana Davuluri, et al.

U.S. PATENT NO. 10,010,560

Small Molecule HSP70 Inhibitors

ISSUE DATE: July 3, 2018

INVENTORS: Maureen E. Murphy, Donna George
and Julia [-Ju Leu

U.S. PATENT NO. 9,983,215

Methods and Compositions for Diagnosis

of Ectopic Pregnancy

ISSUE DATE: May 29, 2018

INVENTOR: David W. Speicher, Kurt T. Barnhart
and Lynn A. Beer

U.S. PATENT NO. 9,920,375

Biomarkers in Peripheral Blood Mononuclear
Cells for Diagnosing or Detecting Lung Cancers
ISSUE DATE: March 20, 2018

INVENTORS: Louise C. Showe, Michael Showe,
Andrew V. Kossenkov and Elena Nikonova

U.S. PATENT NO. 9,903,870

Methods and Compositions for the Diagnosis
of Ovarian Cancer

ISSUE DATE: February 27, 2018

INVENTORS: David W. Speicher, Hsin Yao Tang
and Lynn A. Beer

U.S. PATENT NO. 9,868,951

Methods and Compositions for Enhancing
the Therapeutic Effect of Anti-Tumor T Cells
ISSUE DATE: January 16, 2018
INVENTORS: Jose R. Conejo-Garcia, Hui Hu
and Tom-Li Stephen

U.S. PATENT NO. 9,856,214
EBNAI Inhibitors and their Method of Use
ISSUE DATE: January 2, 2018

INVENTORS: Paul M. Lieberman, Troy E. Messick, et al.

W THE WISTAR INSTITUTE

The Wistar Institute is an equal opportunity/affirmative
action employer. It is the policy of the Institute to
provide equal employment opportunities to all
individuals regardless of race, citizenship, ethnicity,
color, creed, religion, marital status, national origin,
ancestry, sex, age, veteran status, mental or physical
disability (including HIV and AIDS), pregnancy,
caregiver status, domestic or sexual violence victim
status, sexual orientation, gender identity and
expression, or on the basis of genetic information, or
any other characteristic protected by federal, state, or
local law, with respect to all terms and conditions of
employment.

To comply with applicable laws ensuring equal
employment opportunities, the Institute will attempt
to make reasonable accommodations as required by
law. Issues subject to reasonable accommodation may
include religious belief or practice, gender identity,
pregnancy or disability as required by law. For further
information on accommodation of disabilities see the
Americans with Disability Act (ADA) Policy.
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The Wistar Institute
3601 Spruce Street
Philadelphia, PA 19104-4265

THE WISTAR INSTITUTE is an international leader in biomedical research
with special expertise in cancer, immunology, infectious disease research
and vaccine development. Founded in 1892 as the first independent
nonprofit biomedical research institute in the country, Wistar has held
the prestigious Cancer Center designation from the National Cancer
Institute since 1972. The Institute works actively to ensure that research
advances move from the laboratory to the clinic as quickly as possible.
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