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Epigenetic Blood Test 
for Breast Cancer 

A new blood test detects advanced breast cancer and could
also be use to monitor the effectiveness of treatments.
Saraswati Sukumar, Ph.D., Co-Director of the Breast Cancer
Program, her research associate Mary Jo Fackler, Ph.D., and
team developed the test, called cMethDNA assay, to detect 10
genes altered in breast cancer.  Specifically it finds increased
methylation of any of these breast-cancer specific genes in 
circulating tumor DNA found in the blood. Read the full story
at hopkinscancer.org

The research was supported by the Avon Foundation for Research,
the Rubenstein family, the John A. Sellon Charitable Trust, the 
Department of Defense Center of Excellence on “Targeting
Metastatic Breast Cancer,” Avon/National Cancer Institute  grant
CA 006973-41S, the Susan G. Komen for the Cure, the Breast 
Cancer Research Foundation, and the National Institutes of
Health’s National Cancer Institute grant CA 006973.

TESTS SIMILAR TO THIS IDENTIFY
UNIQUE PROTEINS IN BLOOD
FROM WOMEN WITH BREAST 
CANCER. IN EACH OF THE FOUR
25-DOT SQUARES, EACH DOT 
REPRESENTS ONE OF 21 DIFFER-
ENT PROTEINS BEING MEASURED
IN ONE BLOOD SAMPLE. THE
COLOR INDICATES HOW MUCH 
OF THE PROTEIN IS PRESENT.
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06
What makes the cell types in our body remember
their identity? What prevents them from becoming
cancer cells? Why do we inherit some traits from 
our father, others from our mother? How do our 
experiences and environment influence us? These
questions are addressed by the field epigenetics, 
which studies heritable changes in the absence of 
alterations in the DNA sequence. 
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IT HAS BEEN fascinating to see how cancer genetics, epigenetics, and immunology
conspire to support cancer development. This new understanding has been revealed
because of the depth of expertise Kimmel Cancer Center investigators have as long-
standing leaders in each of these fields. 

I can remember a time when these now-heralded disciplines were scrutinized, 
particularly epigenetics. Although many researchers discounted its value, our team
of talented scientists and clinicians—supported by a university system that reveres
ingenuity and inventiveness—proved its validity. Our scientists overcame significant
obstacles to make the connections and reveal a complex interplay that no one antici-
pated but that is vitally important to how cancer cells behave. This collaborative 
research, unmatched at any other institution, has now resulted in some of the most
promising clinical advances in recent years.  

This success is an example of a unique partnership of science, industry, and philan-
thropy.  At a time when so many did not see the wisdom in the this path of study,
private philanthropy made it possible for our investigators to pursue leads. The
Kimmel Scholars program, the Clayton Fund, the Hodson Trust, the Commonwealth
Foundation, Ludwig Cancer Research, Stand Up To Cancer, and so many more 
provided the critical support that allowed this research to happen

Great ideas inspire others, and now everyone working on cancer is thinking about
genetics, epigenetics, and immunology, but I would argue that no place has the 
concentration of talent and ardor as the Kimmel Cancer Center. Cancer science 
becoming cancer medicine is the core value that influences everything we do here.
To bridge the laboratory and the bedside, our investigators and clinicians have 
cleverly developed innovative ways to analyze and quantify these molecular contrib-
utors to cancer development and growth and developed precise platforms to transfer
their discoveries to patient care. This is where we excel and what sets us apart.

The opportunity to expand our collaborations and partnerships has never been
greater. Discoveries in cancer genetics, epigenetics, and immunology have truly
launched an industry. Our scientists have identified the molecular targets and ways
to interfere with these targets to impede cancer. Pharmaceutical companies have
worked with our experts to develop drugs that hit these targets, and funders like
Stand Up To Cancer are helping move these new therapies to patients. All three
components were necessary to get us where we are today, creating the model for
how 21st century cancer science and medicine is done.

William G. Nelson, M.D., Ph.D.
Marion I. Knott Professor and Director
The Sidney Kimmel Comprehensive 
Cancer Center at Johns Hopkins

Science, Philanthropy
and Industry
The Model for 21st Century Cancer Medicine

Director’s Letter



IN THE WORLD of cancer, epigenetics
is considered an emerging field, but its
study is not new.  Investigators Andrew
Feinberg and Bert Vogelstein first 
reported epigenetic changes in human
cancer in 1983. Renowned veteran cancer
scientists like Donald Coffey, Stephen
Baylin, Peter Jones, Jim Herman,
William Nelson, and Dr. Feinberg have
been studying this biological process
for decades, but it did not gain wide-
spread acceptance until the early 2000s.
Dr. Nelson, Kimmel Cancer Center 
Director, recalls in the 1990s when it
was difficult to get a scientific paper on
the topic published. Technologies that
allowed science to analyze DNA at the
molecular level and the tenacity of a
relatively small group of scientists
proved its validity. The long concealed
mysteries of what some have referred
to as the “ghost in our genes,” referring
to epigenetic mechanisms’ ability to
alter gene expression without leaving a
permanent mark on DNA, are beginning
to be uncovered. Now, what was once
an outcast in cancer research is being
heralded as one of the most promising
fields of study in cancer medicine.

With a group of epigenetic scientists,
who Dr. Nelson characterizes as 
“second to none,” the Kimmel Cancer
Center has become a hub for epigenetic
discovery and clinical translation.  

Converting Doubters 
to Believers
If history was to name a founder of 
epigenetics, C.H. Waddington would
likely get that designation. In the early
1940s, Dr. Waddington, an embryolo-
gist, put forth a radical idea for its era.
With the genetic knowledge we have
today, it is difficult to imagine, but at
the time, most embryologists did not
believe genes were important in human
development. Rather, they contended
that they played a minor role, control-
ling inconsequential details like eye
color.  Dr. Waddington disagreed and
introduced the concept of genes, and
their regulation via an epigenetic land-
scape, as controlling cell differentiation
and cell fate.  Of course, we now know
that our DNA—the genes we are born
with—control every physical element 
of who we are.  Not only do they control
eye color; they control eye formation.
The second phase of that develop-
ment—the primitive mechanisms that
turn genes on and off and, for example,
let an eye cell know it’s an eye cell, and
a brain cell know it’s a brain cell, when
to start growing, and when to stop
growing—that epigenetic landscape
that Dr. Waddington first referred to
more than a half century ago—is just
now beginning to be understood, 
particularly how it applies to cancer. 

Findings by Andrew Feinberg, now 
director of the Johns Hopkins Center for
Epigenetics, and Kimmel Cancer Center
epigenetics expert Stephen Baylin were
trailblazers for this area of science,
helping to garner attention for the field. 

Dr. Feinberg described a global
demethylation of the cancer genome. 
To try to better understand how epige-
netics contributed to disease, he dug
deeper into the role of normal epigenetic
controls in cell behavior. In normal
human development, when the sperm
and egg come together and form that
first cell, how that one cell divides and
determines what its fate will be to even-
tually form a complete human body, 
Dr. Feinberg showed, is controlled
through epigenetic mechanisms. Gene
expression is what makes a cell behave
the way it behaves, but how a cell 
figures out what proteins to express 
is controlled through epigenetics.

Dr. Feinberg suspected that this process
was somehow getting hijacked in cancer.
Corruption of the mechanisms that
makes an undifferentiated cell know to
become a liver cell could be at the root
of the transformation of that same liver
cell into a cancer cell. “In cancer, cells
are confused about their own identity,”
says Dr. Feinberg.  “I think epigenetic 
instability may be a general, universal
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Reprogramming Cancer Cells
The Story of Epigenetics

Literally translated, epigenetics means around genetics. It refers to natural control 
mechanisms that influence gene expression. Their role is often compared to computer
software. Think of DNA, and the genes we are born with, as the human hard drive. 
Everything a cell does is controlled by this hard drive. But, a hard drive cannot work 
without software. Epigenetics is the software package. Researchers believe that every 
cancer may have 50 to several hundred genes that have working “hard drives,” but their
epigenetic “software” is causing them to act in a way that can lead to cancer development.
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Epigenetics: A Primer
Epigenetics is the mechanism for 
regulating gene activity independent 
of DNA sequence that determines 
which genes are turned on and off:
• in a particular cell type
• in different disease states
• in response to a physiological stimulus

What makes the cell types in our body remember their identity? What prevents
them from becoming cancer cells? Why do we inherit some traits from our father,
others from our mother? How do our experiences and environment influence us?
These questions are addressed by the field of epigenetics.  

Epigenetic events regulate the activities of genes without changing their DNA 
sequence. Different genes are expressed depending on the methyl-marks attached 
to DNA itself and by changes in the structure and/or composition of Chromatin. 
The main components of Chromatin are histones, the proteins around which 146
base-pairs of DNA are wound like a thread around a spool, forming a structure
called the nucleosome. There are various epigenetic mechanisms that can affect 
the nucleosome: chemical modification (via molecular additions to histone tails 
or DNA), a change in positioning on DNA (via chromatin remodeling proteins), 
or a variation in histone subtypes.



played a key role in cancer initiation
and progression.  

Dr. Nita Ahuja, a Kimmel Cancer Center
surgeon and clinician-scientist was
among the small group of investigators
involved in epigenetics research. “I was
not a basic scientist, but I understood
enough to know that all of things we
were seeing in medicine couldn’t just 
be bad genes,” she says.  

While Drs. Nelson, Ahuja, and others
were having difficulty getting their 
research published and felt like outcasts
in the larger world of academic 
medicine, it was not that way at Johns
Hopkins. “The unique part of Johns
Hopkins and the Kimmel Cancer Center
is the cooperative nature. It is the culture
here,” says Dr. Ahuja. “The exploration

feature of solid tumors—not necessarily
genes getting turned off or genes 
getting turned on, but genes getting
randomized until a preference for the
cancer cell results.”

Dr. Baylin’s focus was on the hyper- 
or over-methylation of cancer genes,
mainly tumor suppressor genes. The
process turned off gene expression, and
what’s more it provided a therapeutic
target. Drugs that blocked methylation
of the gene could, in principle, turn 
the gene back on. This work began to
inspire the research of young investiga-
tors entering the cancer field.

Kimmel Cancer Center Director
William Nelson was one of them. He
did not set out to become an epigenetics
researcher. In the early 1990s, he was
beginning his career as a prostate 
cancer clinician and scientist when his
research on cancer drug resistance led
him to what remains today as one of
the most classic examples of gene 
silencing through hypermethylation
driving the development of cancer. 

Drs. Baylin and Herman had already
introduced a scenario in which tumor
suppressor genes could be rendered in-
active through the epigenetic process of
hypermethylation, but they had not yet
uncovered a good real life example of it
they could point to. When Dr. Nelson’s
research led him to a gene called GSTP1,
which he found was recognizably and
verifiably hypermethylated in prostate
cancer, still, the scientific world, except
for a few, remained unconvinced of this
purported epigenetic involvement in
cancer. Dr. Nelson struggled to get his
research published.  

In some ways, Dr. Nelson believes it
may have been the early detractors 
that helped propel the field forward. 
“It created a higher level of rigor among
those of us who believed,” says Dr. 
Nelson. They set out to prove what they
were convinced—what their research
was showing them—that epigenetics

of novel ideas is celebrated here, and
we are able to develop cooperative 
relationships spanning many depart-
ments and specialties. This doesn’t
exist at other places. But, it’s what I
love about Johns Hopkins. There are 
no silos or territories. I am a cancer
surgeon who has an appointment in the
Department of Surgery and laboratory
space in the Kimmel Cancer Center,
and directors of both programs support
this. Money can’t buy that. It has to
exist in the fabric of the institution.”

It is this collegiality that maintained the
momentum of epigenetics research at
the Kimmel Cancer Center despite an
inhospitable environment among the
greater cancer research community.
Drs. Baylin and Herman built a tool that
allowed scientists to look laterally at
many genes across many cancers and
establish a pattern of silencing through
gene methylation. These hypermethy-
lated genes were the subjects of promis-
ing innovation in the form of biomarker
tests that could tease out aggressive
cancers from more indolent forms and
provide new targets for novel treatment
strategies. The origination of personal-
ized cancer medicine was at hand.

In his epigenetic discovery, Dr. Nelson,
whose colleagues describe him as a
problem solver with an uncanny ability
to see complex problems in a straight-
forward and logical way, saw his gene
discovery as an unmet medical need 
for men at risk of prostate cancer. In a
disease where overtreatment is a major
problem, Dr. Nelson’s discovery was
used to create the first, noninvasive,
epigenetic-based test for the disease.
The GSTP1 gene is only hypermethy-
lated in cancer.  The epigenetic marker
is not found in any normal cell, says 
Dr. Nelson. As a result, it is being
translated into a simple urine test. It is
most useful for men who are suspected
to have prostate cancer because of an
abnormal exam or rising PSA (prostate
specific antigen) levels, despite a negative
biopsy. Prostate biopsies miss about 
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STEPHEN BAYLIN



25 percent of cancers, and the test helps
address this uncertainty. If the urine
test is positive, it predicts the presence of
prostate cancer with almost 100 percent
certainty. If results are negative, it con-
firms the biopsy results with less than a
five percent error rate. Dr. Nelson is
now collaborating with epigenetics 
expert Vasan Yegnasubramanian to 
further refine the technology for use as
a general prostate cancer screening test
and as a tool to identify men who may
have lower risk forms of the disease and
could safely forgo treatment. Conversely,
such a test, given the right epigenetic
markers, could distinguish men who
have more aggressive forms of the cancer
who would benefit from treatment.

The promising work of this group of 
researchers was at last gaining accept-

ance for the field of epigenetics. When 
Dr. Baylin first began his research some
three decades earlier, the term epigenetics
did not exist. Now, he is viewed as the
leader in the field, and his research in
epigenetics is the most frequently cited
in the established and rapidly growing
specialty. The pioneering work of 
Dr. Baylin and team in this emerging
field of epigenetics, coupled with break-
throughs in cancer genetics made by
Ludwig Center scientists, resulted 
in the Kimmel Cancer Center being
dubbed in media reports a “cancer 
research powerhouse.”

But accolades and laboratory success
have never been what the Kimmel 
Cancer Center is about.  Translational
science—the ability to transfer 
laboratory knowledge to the benefit 
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STEPHEN BAYLIN MEASURES HIS SUCCESS BY THE CONTRIBUTIONS HIS SCIENCE MAKES TO ADVANCING PATIENT CARE.  
IT IS NOT ALWAYS A NEW TREATMENT OR GRAND DISCOVERY, BUT ALL WORK IS AIMED AT FIGURING OUT, DISCOVERY 
BY DISCOVERY, HOW THE CANCER CELL WORKS AND HOW TO BREAK ITS GRIP.  FAR FROM DISCONNECTED FROM THE 
PATIENT, LABORATORY RESEARCH AT THE KIMMEL CANCER CENTER IS INEXTRICABLY ALIGNED WITH THE PATIENT.

When Dr. Baylin first began his research some three
decades ago, the term epigenetics did not exist.
Now, he is viewed as the leader in the field.

of patients —was the goal. The most 
exciting aspect for Dr. Baylin was that
his life’s work was about to become a
treatment for cancer.  The perseverance
and innovative thinking by Dr. Baylin
and others had laid the groundwork 
for an Epigenetic Dream Team.

A Dream Team

Few would dispute the amount
of epigenetic research talent
amassed at the Kimmel Cancer

Center. Laboratory findings in
leukemia and lung cancer paved the
way for clinical trials of a drug that 
appeared to have the ability to fix some
of the epigenetic initiated changes to
genetic code that helped cancers grow
and thrive.  



The world was beginning to take notice,
and Dr. Baylin’s laboratory model was
becoming a clinical model. Crucial to
these advances was a new type of drug
called a demethylating agent. Too much
methylation in the active regions of tumor
suppressor genes was found to shut 
the genes down, giving advantage to
one of the cancer cell’s iconic behav-
iors—uncontrolled growth. Blocking
the methylation of the gene turned 
it back on.

In 1980, another leading epigenetics 
expert, Peter Jones, a University of
Southern California researcher, 
provided some of the first evidence 
that demethylating agents might have
unique and unexpected anticancer
properties. He was studying the drug 
5-azacytidine as a potential chemother-
apy agent, when he observed that in low
doses the drug didn’t brutally destroy
cancer cells as most chemotherapy
drugs did, but rather gently nudged 
the cell into behaving differently. 

Years later, Dr. Baylin and team decided
to take another look at the drug, which
had largely been abandoned because of
its toxicity.  Laboratory studies in lung
cancer and leukemia led to a clinical
trial for patients with a pre-leukemia
condition called myelodysplastic 
syndrome (MDS).  It worked so well,
with some patients disease-free for 
ten years and counting, that the drug
received FDA approval for treatment of
MDS.  Dr. Baylin wondered if the drug
might also work against other cancers. 

Then in 2008, the Entertainment 
Industry Foundation and Major League
Baseball formed Stand Up To Cancer
(SU2C) to mobilize the public to donate
money for cancer research and to 

DNA as cells divide. A loose chromatin
results in normal gene expression, 
but add methylation to the mix, and 
histones hold the DNA together tightly
and interfere with the gene expression.
This tightened chromatin, Dr. Baylin
and team found, can keep genes, 
including tumor suppressor genes, 
in a constant state of non-expression. 
It can cause cancer cells to behave in 
a primitive, embryonic-like manner.
Unlike normal embryonic cells, which
receive and respond to signals that 
tell them to stop making new cells, 
epigenetically altered cancer cells seem
to maintain their ability to replicate,
renew and divide.

Scientists do not know what prompts
the cancer-promoting changes in 
chromatin structure. They suspect it
may be a repair mechanism engaged in
response to cell injury, such as chronic
inflammation. While the cause is 
uncertain, Dr. Baylin’s research has
identified a way that may fix it.  In the
laboratory, when he and his team 
combined a demethylating drug with 
a histone-blocking drug  (HDAC 
inhibitor) in human cancer cell lines,
the chromatin structure loosened and
some gene expression was restored.
This discovery became the focus of 
the first SU2C Epigenetic Dream Team
patient study.
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“The unique part of Johns Hopkins and the Kimmel
Cancer Center is the collaborative nature. It is the
culture here.“—Nita Ahuja

CYNTHIA ZAHNOW

motivate the scientific community to
collaborate on promising areas of 
research that could quickly be moved
to clinical trials. “Dream Teams” made
up of clinicians and scientists from
around the country—the best in their
fields were formed—selected after 
rigorous review by another panel of 
esteemed cancer experts and directed
to take on specific cancer research 
projects. When the epigenetics dream
team was announced, Drs. Baylin 
and Jones were the natural choices 
to lead it.   

Dr. Baylin’s research of the role of DNA
methylation in cancer had led him to a
molecular co-conspirator. He observed
that it wasn’t just DNA methylation
that affected gene expression but also
how the DNA was packaged in the cell.
If the DNA contained within one cell
was extracted and stretched out, end-
to-end it would extend six feet. Yet all
of that molecular material is compacted
and packed inside the nucleus of a
human cell. The nucleus is a structure
so tiny that more than 50,000 of them
can fit on the head of a pin.  

Chromatin, a complex combination of
proteins, mainly histones, is responsible
for compressing the DNA to fit inside a
cell. This packaging also plays a role in
gene expression and the copying of



A Tale of Three 
Responses 
Dr. Baylin believed that the patients, not
the scientists would tell the story of the
study of epigenetics. He was correct,
and with twists befitting a mystery
novel, the story was about to get very
interesting.

The first clinical study of the combined
demethylating agent and histone-block-
ing HDAC inhibitors was in patients
with advanced lung, breast, and colon
cancers. The drugs were not given at
the highest dose that patients could 
tolerate, as is usually the case in early
studies of anticancer drugs. Rather, low
doses were given. The goal was to kill
the cancer cells by reprogramming
their DNA, instead of obliterating them
like most chemotherapy agents do. In
essence, the researchers were using the
drugs to convert cancer cells back to
normal cells—to change their destiny as
Dr. Jones had done so many years ago in
his laboratory studies of 5-azacytidine.
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Few scientists have devoted as much
time to epigenetic research as Dr. Baylin.
Mild mannered and soft-spoken, he
smiles and nods his head in an expres-
sion of tempered optimism and wonder.
Belying  his calm exterior is a feeling 
of intensity and resolve. These trials are
the culmination of his life’s work, but
that’s not why he so desperately wants
what he and his team have found in the
laboratory to work in patients. “It’s not
about me. It’s all about the patients,” 
he says. “It is a luxury and privilege 
to get to a point where your research
has resulted in something that could
help patients.”  

It may seem reasonable to suppose that
a laboratory researcher would become
disconnected from the patient. After
all, the scientist’s day-to-day relation-
ship is with the cancer cell, the mouse
model, the experiment. It is not with
the patient. We hear of academic insti-
tutions where science is performed 
for the sake of science and success is
measured by the scope and size of the

project. While all learning has value, 
at the Kimmel Cancer Center, where
scientists work side by side with clini-
cians and many perform both research
and patient care, people like Dr. Baylin
measure success by the contributions
their science makes to advancing patient
care. It is not always a new treatment or
grand discovery, but all work is aimed
at figuring out, discovery by discovery,
how the cancer cell works and how to
break its grip. Far from disconnected
from the patient, laboratory research at
the Kimmel Cancer Center is inextricably
aligned with the patient. 

For Dr. Baylin, the roots run deep. He is
a third generation physician. His father
was a radiologist at Duke University,
and his grandfather was a general
practitioner in Baltimore. He chose his
own path in medicine, but his family’s
inspiration is evident. Old family 
photos are found throughout his office.
A microscope and a cherished old,
weathered chair that belonged to his 
father also are there.  

STEPHEN BAYLIN AND CYNTHIA ZAHNOW FOUND THAT EPIGENETIC DRUGS HAVE THE CAPABILITY TO IMPACT ALMOST EVERY
TYPE OF CELL MECHANISM, INCLUDING CELL DIVISION, CELL REPAIR, AND CELL CYCLE AND DEATH. OF PARTICULAR INTEREST
TO THE RESEARCHERS IS THE TREATMENT’S AFFECT ON GENES RELATED TO IMMUNE RESPONSE.
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Early Epigenetics Pioneers

RESEARCHER ANDREW FEINBERG, M.D., M.P.H., FIRST REPORTED EPIGENETIC CHANGES IN HUMAN CANCER IN 1983. DR. FEINBERG, NOW DIRECTOR OF THE CENTER FOR
EPIGENETICS AT JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE, AND HIS TEAM ARE STUDYING THE EPIGENETIC BASIS OF NORMAL DEVELOPMENT AND DISEASE, 
INCLUDING CANCER, AGING, AND NEUROPSYCHIATRIC ILLNESS.  EARLY WORK INVOLVED THE DISCOVERY OF ALTERED DNA METHYLATION IN CANCER, AS WELL AS COMMON
EPIGENETIC (METHYLATION AND IMPRINTING) VARIANTS IN THE POPULATION THAT MAY BE RESPONSIBLE FOR A SIGNIFICANT POPULATION-ATTRIBUTABLE RISK OF CANCER.



At high doses, the drug killed cancer
cells, but at lower doses over time, it 
reprogramed cancer cells to behave 
like normal cells, a much less toxic and
more permanent cancer fix. It was a
radical departure from the standard
approach of blasting cancer cells with
as much poison as possible, but there
was significant laboratory evidence to
show that it could work.

It did, and remarkably, but only in a
few lung cancer patients. The responses,
while small in number, were unprece-
dented. Patients with resistant, lethal
lung cancer that had spread to other 
organs and was resistant to other treat-
ments were seeing their tumors melt
away. In a few other patients, tumors
stopped growing. The cancers didn’t go
away, but they seemed to be dormant.
Grow and spread is what cancer 
cells do best, so this response, though 
limited to just a handful of patients,
made epigenetics fans and detractors
alike take notice.

Still, most patients treated did not 
respond, and responses in breast cancer
and colon cancer patients were not
nearly as dramatic as those seen in the
small group of lung cancer patients.
This did not surprise or deter Dr. Baylin
and team. Earlier work by his epigenet-
ics colleagues James Herman and 
Malcolm Brock showed that specific
epigenetic biomarkers provided a 
signature that could differentiate 
patients who were likely to respond
from those who would not. This trial

was open to all patients with resistant
cancers, and with no analysis for the
epigenetic signature of their tumors, the
expectation was that a small subset of
patients would see results. The analysis
would come later with Dr. Baylin, basic
scientist Cynthia Zahnow and cancer
surgeon and translational scientist 
Nita Ahuja taking cells back to the 
laboratory for gene expression analyses.

What happened next, however, was not
expected.  Because of funding provided
through SU2C, Dr. Baylin and team had
the opportunity to do something they
typically never would get the chance to
do. That was to follow up on patients
who were taken off of the trial because
their cancers continued to grow despite
treatment with the experimental epige-
netic therapy.  The team went back and
reviewed the records of these patients.
They expected to find that most of them
had passed away. These were patients
with end-stage cancers that had spread
and had not responded to three differ-
ent attempts at chemotherapy. When
they learned that many of the lung 
cancer patients were still alive because
their cancers had suddenly begun to 
respond to a wide variety of anticancer
drugs, they were shocked. Patients 
who seemed to progress while they
were on the experimental therapy,
some who had only received two or
three treatments, were alive and doing
well. Cancers that had continued to
grow and spread despite every effort
were suddenly transformed. Such 
responses were virtually unheard of,

and the research team was eager to 
figure it out.

They pored over every scan, piece of
clinical paperwork, and biopsy report
available. “There could only be two 
explanations,” says Dr. Baylin. “Either
the epigenetic therapy sensitized the
cancers to subsequent treatment with
standard drugs, or their improvement
was a direct response to the epigenetic
therapy.” The team needed to complete
further studies in the laboratory to
solve the mystery.

These new epigenetic targeted therapies
do not work like the old cell-killing 
cytotoxic chemotherapies that do not
discriminate between normal cells and
cancer cells. They specifically seek 
out and reprogram the epigenetic alter-
ations that are allowing the cancer cell
to survive and grow. Dr. Baylin says 
the epigenetic therapies work slowly
over time as they make repairs and 
return genes to normal function. But
Drs. Baylin, Herman, Brock, Ahuja 
and Zahnow, had another hunch. They 
suspected that the epigenetic drugs had
a priming affect on the tumor. Altering
the cancer cell’s gene expression with
the demethylating agent and HDAC 
inhibitor had made the formerly resist-
ant cells now vulnerable to treatment
with anticancer drugs.  

As they began to study the cell lines 
in the laboratory, they found that the
epigenetic drugs had the capability 
to impact almost every type of cell 
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New epigenetic targeted therapies do not work like
the old cell-killing, cytotoxic chemotherapies that do
not discriminate between normal cells and cancer
cells. They specifically seek out and reprogram the
epigenetic alterations that are allowing the cancer
cell to survive and grow.



them to future treatments, working on
the immune system, or a combination
of all these things.” 

Based on this work, Dr. Connolly was
selected to chair a large, 600-patient
study through the ECOG-ACRIN Cancer
Research Group (Eastern Cooperative
Oncology the American College of 
Radiology Imaging Network). “This 
international multi-institutional trial 
is designed to determine whether 
the addition of an epigenetic HDAC 
inhibitor to breast cancer endocrine
therapy improves survival in patients
with advanced breast cancer,” said 
Dr. Connolly. 

The trial is based on earlier Kimmel
Cancer Center studies of epigenetic
therapy that found that silenced estro-
gen receptor genes were re-activated
and caused resistant breast cancer cells
to respond to hormonal treatment and  
another study by the University of
Maryland scientist Angela Brodie. The
FDA has designated the treatment a
“breakthrough therapy”. •••

Breaking Resistance in
Breast Cancer
Epigenetic alterations are found 
frequently in breast cancer. Drugs that
target and block the effects of these 
alterations are of great interest to breast
cancer researchers and clinicians. 
Of particular interest are changes that
may aid breast cancers in becoming 
resistant to treatment. 

Breast cancer clinician-scientist Roisin
Connolly has recently completed a 
clinical trial of combined epigenetic
therapy in patients with advanced
breast cancer. This trial, a collaborative
project of the SU2C Epigenetics Dream
Team, will include analyses of blood
and biopsy samples obtained from
women before and after treatment with
epigenetic therapy. “We are trying to
better understand how these treat-
ments work in breast cancer patients
and identify markers which can predict
benefit from treatment for an individ-
ual patient,” says Dr. Connolly. “We
want to understand what these drugs
do to tumor cells, whether it is over-
coming hormone resistance, sensitizing

Priming Childhood
Leukemia for Treatment
Acute lymphocytic leukemia (ALL) 
is one of the most treatable forms of 
childhood leukemia. However, about 
15 percent of patients relapse, and when
their leukemia comes back the once 
responsive cancer is now stubbornly
treatment resistant. Pediatric cancer
expert and researcher Dr. Patrick
Brown compared leukemia cells at 
the time of diagnosis to leukemia cells
at recurrence and found that the 
overwhelming change was an acquired
pattern of hypermethylation of 
genes. “This change in the epigenetic 
signature seems to be causing the drug 
resistance,” says Dr. Brown.  He has
begun an epigenetic priming patient
study, in which he gives relapsed 
patients epigenetic drugs to reprogram
the resistant cells followed by chemo-
therapy. The study is ongoing, but 
Dr. Brown says the addition of epige-
netic drugs to treatment appears 
to be making the leukemia cells 
respond to subsequent treatment 
with anticancer drugs. •••
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Personalized Epigenetic
Medicine for Colon
Cancer
Dr. Nilo Azad is testing the priming 
effect of epigenetic therapy in colon
cancer. Patients will first receive treat-
ment with an epigenetic-targeted drug
followed by chemotherapy. Based on
earlier studies in lung cancer, as well 
as laboratory work by Dr. Nita Ahuja 
in colon cancer, Dr. Azad expects the
epigenetic therapy to sensitize the colon
cancers to anticancer drugs. A similar
approach is being explored in a study
of surgically treated pancreatic cancer.
In another study, she will be using a
test developed by epigenetics researcher
Jim Herman, to identify patients whose
colon cancers have a specific epigenetic
biomarker that should make their 
cancers vulnerable to a commonly used
class of drugs known as taxanes, once
deemed ineffective in colon cancer.
“Many drugs have been tested and
looked inactive when they are given
broadly to large groups of patients, but
we believe there are specific subsets of
patients who will benefit. We need to

use epigenetic markers to identify these
patients,” says Dr. Azad. She is work-
ing with Dr. Herman to tease out other
epigenetic alterations that could predict
for drug sensitivity in colon cancer.
Drug treatments for colon cancer are
very limited. Dr. Azad believes this 
personalized epigenetic approach 
could significantly expand the drug
treatment options for patients. •••
Paradoxical Treatment
for Prostate Cancer
Researchers Theodore DeWeese,
Vasan Yegnasubramanian, Michael
Haffner, and Mohammad Hedayati
found that testosterone, a hormone
prostate cancer cells need to survive
can also play a role in the cells’ demise.
Dr. DeWeese says testosterone forms
breaks in the DNA that would make
cancer cells more vulnerable to treat-
ment with radiation therapy. The team
is working with prostate cancer clinician
Samuel Denmeade to see if short pulses
of testosterone, enough to stimulate the
breaks but not so much to stimulate the
cancer, followed by radiation therapy to
cause even more DNA breaks can over-

whelm and kill prostate cancer cells. 
“It seems antithetical to what anyone
would think for prostate cancer. 
The standard of care has been to take
testosterone away, and it works,” says
Dr. DeWeese, the Director of Radiation
Oncology and Molecular Radiation 
Sciences. “Maybe we can make the
standard care, which is radiation therapy
and testosterone-blocking hormone
therapy, better by introducing short
pulses of testosterone to sensitize
prostate cancer cells just when we need
to.” The priming strategy is a targeted
treatment that affects only prostate
cancer cells and prostate tissue. Dr.
Yegnasubramanian is also developing 
a test to determine if the treatment is
working, using blood and urine samples
to determine the methylation pattern 
of patients’ prostate cancer genes. “After
the patient receives radiation treatment,
if cancer cells were killed, the amount of
abnormally methylated  cancer-specific
DNA should go down,” he says. “This
will tell us if cancer cells are dying off or
if they are not. If the methylation pattern
is still high, it tells us we need to try a
different treatment.”  •••
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“Many drugs have been tested and looked inactive when they
are given broadly to large groups of patients, but we believe there
are specific subsets of patients who will benefit. We need to
use epigenetic markers to identify these patients.”—Nilo Azad



system hardwired into the immune
system, and its partner PD-L1. Normal
human cells need the ability to commu-
nicate with immune cells that they are
the good guys and should be left alone.
Unfortunately, cancer cells exploit the
same process to avoid an immune attack.

Drs. Baylin and Zahnow sought out 
the help of one of the world’s leading
cancer immunology experts and their
Kimmel Cancer Center colleague Drew
Pardoll.  In some patients in the study,
the PD-L1 gene was already active, and
laboratory studies indicated that its 

expression by lung cancer cells might
be enhanced by epigenetic therapy. 
Dr. Pardoll believed that using a drug
to block PD-L1 or PD-1 in conjunction
with epigenetic therapy could alter 
the balance of immune effects of the
treatment toward an activated immune 
response right within the tumor. It was
worth a try.

For that, Dr. Pardoll recruited the help
of his wife and cancer immunology 
colleague at the Kimmel Cancer Center,
Suzanne Topalian, and lung cancer 
expert Julie Brahmer. It has been well
established that cancer has an immune
evasion signal. To survive, cancer cells
need to at least partially adapt to their
environment. They send out a “don’t
look at me” signal to immune cells.

mechanism, including cell division, 
cell repair, and cell cycle and death. 
Of particular interest to the researchers
was the treatment’s affect on genes 
related to immune response.

Immune cells are on patrol at all times
in the human body differentiating 
between foreign invaders and normal
cells. Cancer cells are derived from 
normal cells, so they can fly beneath the
radar of the immune system. However,
as the science of cancer immunology
has advanced, researchers are finding
that there is more to the cancer cell’s
ability to evade the immune system
than its similarities to normal cells.
Cancer cells use epigenetic controls to
corrupt immune responses to cancer
cells. By hijacking the mechanisms that
allow the immune system to differenti-
ate an invading virus cell from a body’s
own cells, it causes the immune system
to tolerate cancer.  

In their laboratory analyses of gene 
expression in cell lines derived from
patients in the epigenetic treatment
studies, one immune target jumped 
out at them. This target was a gene
called PD-L1.

Cancer Immunity
Epigenetic treatment turns on a number
of silenced genes. Some of them encode
molecules in the immune system that
turn on immune responses and some
that turn them off and lead to immune
evasion. Immune inhibiting genes
turned on by epigenetic therapy include
PD-L1, part of the intricate checkpoint

Treated with epigenetic drugs however,
the ability to evade the immune system
is broken and cancer cells send new
signals—on one hand, they beckon the
immune cells to come and get them,
and on the other,  they shield against
immune attack by expressing PD-L1.    

Drs. Baylin, Zahnow, Ahuja, and 
colleague John Wrangle went back to
the laboratory to decipher the immune
evasion signature for lung, breast,
colon, and ovarian cancers. To do this
they looked at all of the genes that get
turned on in cancer cells with demethy-
lating drugs. Lots of genes, they found,
get reactivated, but about 20 percent of
them are related to immune regulation.
“This is a much bigger component then
we thought,” says Dr. Ahuja. “A signifi-
cant part of what the epigenome does is
regulate the immune system.”     

Their research revealed a set of genes
that are epigenetically programmed to
evade detection by the immune system.
Using a drug to reverse this program-
ming may force the cancer cells out of
hiding and make them more vulnerable
to treatment, or even better, allow the
immune system to see the cancer and
kill it. “Imagine if we could get the 
immune system itself to fight the 
tumors and keep the cancer in check.
Then we might have a permanent
cure,” says Dr. Zahnow.

They are now working to verify their
laboratory findings by studying tumor
samples from patients in the most 
recent SU2C lung cancer patient study
who are receiving the epigenetic com-
bined therapy of a demethylating agent,
histone-blocking HDAC inhibitor 
and anti-PD-1 treatment.  Dr. Ahuja 
explains the imagery on the gene 
expression analysis array. Immune
genes that are turned on appear red, and
those that are suppressed are labeled 
as green. If the epigenetic therapy is
working, they should start to turn
“green” tumors into “red” tumors.
“The promise is immense,” says 
Dr. Baylin. “It’s a beautiful concept, 
and it represents translational science
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at its best. We hope it is as beautiful 
in patients. That’s what this trial will
show us.”

At the same time, researchers like pedi-
atric oncologist and cancer immunology
expert Christopher Gamper are inter-
ested in deciphering what epigenetic
therapy does to normal immune cells.
His hope is that these drugs may be
used to augment the effectiveness of
other immune treatments, such as 
cancer vaccines. Rather than repro-
gramming cancer cells to make them
more susceptible to immune attack, 
Dr. Gamper would like to reprogram
immune soldiers called T-cells that 
patrol the body looking for danger to

make them better at killing cancer cells.
Like, PD-L1, the researchers are finding
that other immune genes also are con-
trolled epigenetically.

Epigenetics Frenzy
These early but promising results 
have transformed epigenetics into a
booming industry. Understandably, 
clinicians wanted to get these promising
treatments to their patients. Drug 
companies want to see if their iteration
of epigenetic agents might work even
better, and laboratory scientists want 
to decipher exactly how the drugs are
working to combat cancer. Epigenetic
therapy had now taken center stage 

in the cancer world.  For a disease in
which time is the enemy, patience is 
a justifiably a rare commodity. 

Everyone involved had the same 
mission—to bring better treatments to
cancer patients. Some may argue that
the drugs companies were in it to make
money, but at the end of the day, the
only way to make money is to develop 
a drug that works. There are no bad
guys. In fact, the trial would become a
model for modern science with collabo-
rative participation from science and
medicine, industry, and philanthropy.

To confirm the findings from the first
trial, Dr. Baylin knew he must use the
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with other Kimmel Cancer Center 
experts, they had 70 cell lines from breast,
colon, ovary, and lung cancers as well
as patient biopsies that they were com-
paring to the cell lines. Gene expression
data, methylation data, proteomics
data—anything that could be measured
in a cancer cell was being analyzed. 

“There was still so much we needed to
learn,” says Dr. Zahnow. “What is the
best way to give the drugs? Should they
be given simultaneously or consecu-
tively?  What are all of the targets the
drugs hit?” There is some evidence that
demethylating agents have a stronger
effect on the epithelial cells where can-
cers most often originate. The histone
blocking, HDAC inhibitors appear to
influence the immune cells and micro-
environment. “We need to figure all of
this out so we can better inform drug
development and figure out the best way
to administer them,” says Dr. Zahnow.

Then there was the aspect of personal-
ized therapy. “If everyone’s cancer is
different, and each patient has different
genes silenced in his or her cancer, then
the genes turned back on with epigenetic
therapy will be different for each pa-
tient,” explains Dr. Zahnow. Therefore,
the way a demethylating agent, HDAC
inhibitor, or immune blockade acts in
one patient may likely be different than
the way it acts in another patient.  

In the SU2C trials, the three-drug
study that includes the anti-PD-1 drug
has enrolled the most patients. The
priming trial is enrolling patients more
slowly, as many are reluctant to gamble
with chemotherapy again. They’ve 
had chemotherapy, and it didn’t work.
Their cancers progressed. While there
is ample evidence to show that the epi-

same drugs in the subsequent trial. 
If the team switched the drugs around
now, and the results were different, 
they would never know if variations in
outcomes were related to the drugs or
epigenetic mechanisms. Three different
competing drug companies, all with
their own versions of the each type 
of drug and all eager to get them into 
patient studies, agreed to work together
to maintain the integrity of the trial.
SU2C, which had fulfilled its grant com-
mitment to the epigenetics Dream Team,
was also eager to see this trial through.
After all, the work had achieved SU2C’s
goal to rapidly bring new cancer thera-
pies to patients through science and 
collaboration. Aided by a generous 
donation from Hollywood agent Jim
Toth, whose father died of lung cancer,
SU2C extended funding, and study of
the three-drug epigenetic therapy is 
ongoing in patients.

For Dr. Baylin, who is in the front 
riding the wave, the challenge was
managing expectations and waiting 
for science to reveal the answers 
everyone was waiting for.

There are two components to the trial.  
One aimed at verifying the immune 
responses and the other at further test-
ing  the priming effect—the ability of
epigenetic therapy to sensitize cancers
to subsequent chemotherapy. At the
same time, a number of trials were
being launched at the Kimmel Cancer
Center and elsewhere studying a wide
variety of epigenetic drug combinations
and single agents. Whatever drug or
drugs clinical trialists could get their
hands on were being studied. 

Drs. Zahnow and Ahuja were gathering
the evidence and the data. Collaborating

genetic drugs will make some patients’
cancers more sensitive to chemother-
apy, most patients want the immune
drug. “The last thing cancer patients
want to hear is that they need more
chemotherapy,” says Dr. Zahnow. 
“If we can get the immune system to
function in a way that we could keep 
a cancer at bay forever, that’s huge. 
Then we may have a permanent cure,”
she says. “Chemotherapy can’t do that. 
There are always some tumor cells 
left behind, and they will grow the
tumor back.”

Doctor as Patient
Dr. Zahnow recalls how happy she 
was when Dr. Baylin invited her to join
the SU2C Epigenetics Dream Team.
“Dream Team” had more than one
meaning to Dr. Zahnow.  For her, it
truly felt like a dream come true.
“Every basic scientist’s goal is to make 
a difference, to learn something about
cancer cells that will help improve care
for patients,” she says. Her work with
Dr. Baylin analyzing the affects of
demethylating agents and HDAC in-
hibitors on cancer cells was being used
by clinicians and drug companies to
develop the next set of clinical studies.
“I could have almost stopped my career
at that point, and said, ‘Okay, I’ve done
more than I ever thought I could have
done.  Maybe I’ve made a difference for
patients,’” she says.

She was in her office discussing with
Dr. Baylin her plans to test the epige-
netic drugs in all of the cancer cell lines
she had amassed. The most promising
responses had been in lung cancer, 
but what if they could learn more from
studying the drugs in breast, colon,
ovarian, pancreatic, and other cancers?
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Epigenetic therapy had now taken center stage in
the cancer world. For a disease in which time is the
enemy, patience is a justifiably a rare commodity. 
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Researchers have uncovered a potential
way to stop cancer cells in their tracks.
The studies are in a very early stage, but
they have demonstrated the ability in labo-
ratory and animal studies to completely
shut down the cellular machinery cancers
need to survive. 
The research focuses on the RNA polymerase pathway, 
POL I, which is necessary for mutant cancer genes to 
communicate with cells. In studies using human cancer cell
lines, directed by Marikki Laiho, M.D., Ph.D., the Willard
and Lillian Hackerman Professor of Oncology and Director
of Molecular Radiation Sciences, a new, never-described
compound known as BMH-21 destroyed this critical com-
munication pathway. “Without this transcription machinery,
cancer cells cannot recover,” says Dr. Laiho. “The cancer
cells cannot function.” 

POL I is known as a transcription pathway. It is how proteins,
which direct cell division, are translated and put into action 
by cells. Uncontrolled cell division is a hallmark of cancer, and
BMH-21 has demonstrated an ability to bind to the DNA of
cancer cells, shutting down this transcription pathway.  

Preliminary studies were completed using human tumor 
cells obtained through the NCI60 platform, a collection of 
60 human tumor cell lines of nine different cancer types. Dr.
Laiho and team collaborated with experts from the National

Cancer Institute’s Developmental Therapeutics Program to
screen a library of compounds for potential anticancer activity.
BMH-21 jumped out, demonstrating potent action against
melanoma cancer cells. In fact, in these studies, the drug
functioned better against the cancer cells than many 
FDA-approved cancer drugs.

While the findings are promising, Dr. Laiho cautions much
more research of this new compound is needed before it
would be ready for studies in patients. She and her team will
continue to examine the drug in animal models to further 
reveal its potential against cancer and its possible toxicities
and to determine dosage. The transcription machinery the
compound shuts down is common among all cancer cell
types, so the researchers believe it has therapeutic potential
across many tumor types. Dr. Laiho is currently collaborat-
ing with Kimmel Cancer Center drug development experts
and multiple myeloma blood cancer, medullary thyroid 
cancer, and prostate cancer experts to further explore the
drug’s cancer-fighting abilities. She is also is collaborating
with investigators at a laboratory in Helsinki, Finland, 
where she maintains an affiliation.

The research was supported by the Academy of Finland, Biomedicum
Helsinki Foundation, the Cancer Society of Finland, the Finnish
Cultural Foundation, the Patrick C. Walsh Prostate Cancer 
Research Fund, the National Institutes of Health, Johns Hopkins
University start-up funds, and the Pharmacology Analytical
Core of the Sidney Kimmel Comprehensive Cancer Center at
Johns Hopkins. •••

IN STUDIES USING HUMAN CANCER CELL LINES DIRECTED BY
RESEARCHER  MARIKKI LAIHO, A NEW, NEVER-DESCRIBED
COMPOUND DESTROYED A CRITICAL COMMUNICATION 
PATHWAY MUTANT CANCER GENES USE TO COMMUNICATE
WITH HEALTHY CELLS.

Shutting Down Cancer Cells



Dr. Baylin liked the approach, but a
telephone call interrupted their meeting.

Dr. Baylin returned to his office while
Dr. Zahnow took the call, and a few
minutes later, noticeably shaken, she
stood in his doorway. “That was my
doctor,” she told him. “He said I have
breast cancer.” The full reality of the
words she had just uttered had not
fully sunk in. The menacing, despicable
cells she had spent her entire profes-
sional life battling were now battling
her. In her mind, the first fight had 
already begun. This was personal now,
and she was not about to let cancer 
rob her of her chance to be a part of 
the epigenetics Dream Team. 

“I have cancer. I will have to take some
time off for surgery and chemo, but 
I don’t want to leave my work and the
SU2C Dream Team. You are going to
replace me.” The words came out fran-
tically with Dr. Zahnow reeling as her
brain tried to process her enthusiasm
for working on the dream team against
the horror of learning, only moments
ago, she had cancer.  

Perspective is an interesting dynamic.
We consider different situations, and

we think we have an idea of how we
would react; how we would feel. It’s
one thing to imagine. It’s quite another
to have a firsthand experience. The 50-
year-old scientist was well acquainted
with the breast cancer cell. It had been
the primary focus of her work for nearly
two decades. Now, however, her reality;
her view of cancer was taking on a 
different dimension. 

She continued her work on the Dream
Team. There were days when she
traded her lab coat for an IV in the
chemotherapy infusion clinic as she 
received treatment for her breast cancer.
“I wanted to keep working,” she says.
One would think her work would be a
constant, tortuous reminder of her own
illness, but Dr. Zahnow said when she
was in her laboratory, she felt a sense of
freedom from her own illness. “When 
I was running my lab, I wouldn’t think
about my cancer,” she recalls. 

One of the less glamorous aspects of the
basic scientist’s job is obtaining tumor
samples to study in the laboratory. 
In some ways, they are like the puppy
under the dinner table gathering
scraps. As procedures are being done
in the care of patients, scientists work

with clinicians and pathologists to 
collect fluids and tissue samples to use
in their research. These patient samples
are critical to research as they give sci-
entists insights into the inner workings
of the cancer cell. In this molecular era
of scientific research, even a drop of
fluid can be used to extract cancer cells. 

Dr. Zahnow was working with breast
cancer clinicians Vered Stearns and
Roisin Connolly to collect fluid drained
from the lungs of patients with advanced
breast cancer. When breast cancer
spreads to the lungs, many patients 
develop a condition called pleural effu-
sion in which fluid accumulates around
lungs.  Doctors must drain the fluid so
that it doesn’t impair patients’ breath-
ing. Dr. Zahnow could pull breast 
cancer cells from the fluids to use in 
her research.

“I was so passionate about the work. 
I wanted to observe and see how the
procedure was done,” says Dr. Zahnow.
One of the first patients who volunteered
her cells for research  looked like Dr.
Zahnow, middle aged with short, blonde
hair. For Dr. Zahnow, it was like looking
in a mirror, or worse yet possibly an 
undesired glimpse into her future. Dr.
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Zahnow was anything but naïve when it
came to her cancer. How could she be?
She knew far too much about cancer to
have even the slightest protection from
the reality of her disease. “Although I
hope that I’ve been cured, breast cancer
is one of those cancers that often comes
back later,” she says. “Breast cancer 
patients learn to live with their cancers
but always worry about recurrence.”

These patients had recurrent cancer that
had now spread beyond the breast to
their lungs. There were few treatments
that could help these women. The epige-
netic treatments the team was research-
ing held promise. She saw the faces 
behind the cells she was taking back to
the laboratory. “If I saw a response in
their cells in the laboratory, I would get
really excited because I would hope they
would do well on the trial,” she says.
“The truth is, often it doesn’t work as
well in the patient as it did in the labora-
tory.” Dr.  Zahnow knows all too well
that what works in the laboratory
doesn’t always work in patients. That’s
why clinical studies are so painstakingly
structured. They are designed to elimi-
nate any bias, randomness, or even
wishful thinking to reveal the scientific
truth—does this drug have a safe thera-
peutic effect on cancer and extend the
life of patients.

Dr. Zahnow thought of all of the 
breast cancer cells she had killed in 
the laboratory with epigenetic drugs. 
She thought of friends who were dying
of breast cancer. She was more deter-
mined than ever to decipher how these
drugs worked against cancer and how
she and her team could get them to
work even better, but she could no
longer collect the samples herself.  
She had a new perspective. “I know

what these women are feeling,” says 
Dr. Zahnow. She understood what it
was to wonder, ‘Will I grow old? Will I
have the privilege of living long enough
to see my grandchildren?’” She wanted
so desperately to help these women.
The research and clinical trials cannot
move fast enough for her.  

It is one of the many reasons she 
enjoys working with Dr. Baylin. “Steve
[Baylin] is fiercely passionate about
this work and has an amazing urgency
about this,” she says. “I do too, but 
now even more. We can’t waste time. 
Absolutely, we have to do things right,
and we have to keep patient safety in
mind. But at the same time we have 
to push forward and find better treat-
ments for patients because time is not
on their side. Too many are dying, and
the pace is too slow for them.”

At the Intersection 
of Genetics and 
Epigenetics
Cancer genetic and epigenetic research
has advanced dramatically in the last
decade, and with the leading experts in
both disciplines at the Kimmel Cancer
Center, investigators have uncovered a
convergence of the two fields. Many of
the genes mutated in cancer are genes
that regulate epigenetic processes.
This provides a link between genetic
mutations and epigenetic abnormalities.
Like a volume control, this process 
can amplify or dampen a series of
genes, changing the global expression
pattern and dramatically altering the
behavior of cells. 

“It’s inter-related,” says Dr. Yegnasub-
ramanian, who runs the Kimmel 

Cancer Center Next Generation Gene
Sequencing laboratory. “Many epige-
netic problems may have their basis in
genetic abnormalities. The genes that
get mutated in cancer are often genes
that control DNA packaging.”

A prime example of a genetic mutation
having epigenetic consequences is the
brain cancer gene called IDH1, identi-
fied by Ludwig Center cancer genetics
researcher Nickolas Papdapolous 
and team in 2008. IDH1 produces an 
enzyme that regulates cell metabolism,
but a mutation in the gene results in 
increased production of a metabolite
that can affect DNA methylation. IDH1
mutations are very simple genetic
changes, but they cause a cascading 
effect of alterations to the epigenetic
landscape that ultimately become a
major driving force behind the cancer.
Investigators believe there are many
more examples of the genetic/epige-
netic collaboration in cancer. Although
it is impossible to fix a mutated gene,
the epigenetic changes can be targeted
and disrupted with drugs.  

Pediatric oncologist Patrick Brown has
found a pattern of genetic/epigenetic
collusion in infant leukemia, one of 
the most treatment-resistant forms of
leukemia and one that attacks the
youngest of victims. This cancer of
blood and bone marrow cells occurs in
babies during the first year of life and is
set in motion by a rearrangement in a
gene called MLL. The gene gets cut and
fused to one of about 70 other partner
genes. Dr. Brown has found that all of
these partner genes have a common 
relationship with another gene called
DOT1L, an epigenetic gene that modifies
DNA packaging in the cell. This 
morphed fusion gene, begins sending 
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for patients because time is not on their side. Too many
are dying, and the pace is too slow for them.”—Cynthia Zahnow
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epigenetic miscommunications to all of
the normal genes in the MLL pathway
and causes activation of genes that
should be turned off and silences genes
that should be turned on. Dr. Brown is
beginning a patient study of epigenetic
therapy using demethylating and 
chromatin-modifying drugs to shut
down the effects of the fusion gene.
Another approach, he says, may be to
find a drug that inhibits or deactivates
DOT1L, the gene MLL uses to modify
the epigenome.

Dr. Yegnasubramanian has uncovered
a similar scenario in prostate cancer. 
In a study of prostate cancers from 
men who died of the disease, he found
increased methylation in genes not
methylated in normal tissue. In each
patient studied, this pattern of hyper-
methylation was consistently maintained
across all of the metastatic prostate 
tumors and occurred near genes in 
cancer-related pathways that control
development and differentiation. 
“We need to do more research, but it
looks like the areas that have increased
methylation are being selected for by
the cancer cell to keep its advantage,”
says Dr. Yegnasubramanian. “We know
these were resistant cancers because
we obtained the tumor samples from
men who died of prostate cancer. 
Perhaps if these methylation alterations
could have been reversed, the cancer cells
might become sensitized to treatments.”

The opportunity to offset the collateral
damage to epigenetic functions caused
by broken genes is one of the newest
and most promising iterations of epige-
netic research and one that is rapidly
revealing new targets for treatment.
Driving this progress is new technology
that allows investigators to catalog 
epigenetic changes and align them back
to the genome.  “There are striking 
differences in how DNA is organized 
in the cancer cell and how it is organ-
ized in the normal cell,” says Dr. 
Yegnasubramanian. “Now we have 
the technology to go in and look at 
this at the molecular level.”

This ability has become critically 
important with growing evidence that
some mutated tumor suppressor genes
establish cancers through many subse-
quent epigenetic alterations. He says,
“Although the mutation is the initiating
event, it is the epigenetic alterations
that are involved in driving the cancer,
and unlike mutations, the epigenetic
changes can be targeted and halted
with drugs.”

The Future of 
Epigenetics
In this era of personalized cancer 
medicine, many experts believe that
epigenetics could be a master control 
of sorts, so intrinsic to the initiation and

spread of cancer that it could potentially
provide opportunities to globally reset
cancer cells. The panel of epigenetic 
alterations that drive a particular cancer
may vary, but if they can be identified
in individual patients, then maybe we
have found the Achilles’s heel of cancer.

The floodgates have opened. Decades 
of science have fueled the success of
epigenetic clinical studies. No one an-
ticipated the interplay between genetics
and epigenetics, but it was revealed 
because of Kimmel Cancer Center 
excellence in both fields. With this 
preponderance of expertise here, our
center is uniquely positioned to set 
the course for continuing advances. 

Still, most experts agree that science
has only scraped the surface when it
comes to epigenetics. The understanding
of the full power of epigenetic mecha-
nisms to read, write, erase, and move
genetic code is just beginning to be 
understood, but already we have prom-
ising treatments. “If we looked at all 
of the genes silenced epigenetically in 
cancer and could turn them all back on,
no cancer cell could withstand it,” says
Dr. Nelson. “We can do that in the labo-
ratory, and now we are learning how 
to do it safely and effectively in humans.
We have tremendous opportunity and
unparalleled ingenuity. All we need to
do is connect the dots.” •••
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“If we looked at all of the genes silenced epigeneti-
cally in cancer and could turn them all back on, no
cancer cell could withstand it. We can do that in the
laboratory, and now we are learning how to do it
safely and effectively in humans. We have tremen-
dous opportunity and unparalleled ingenuity. All we
need to do is connect the dots.”—Bill Nelson



Glioblastoma brain cancers are difficult
to manage because cancer cells stealthy
migrate across the brain and establish
new tumors. The hope is that the ex-
perimental treatment could one day be
used in humans after surgery to seek out
and destroy these hidden cancer cells.

Standard treatments for glioblastoma
include chemotherapy, radiation 
therapy, and surgery, but even when
combined, survival rarely exceeds 18
months. “Finding a way to get biologic
therapy to mop up what other treat-
ments can’t get is a long-sought goal,”
says Dr. Quinones-Hinojosa. He cautions
that much more research is needed 
before human trials could begin. How-
ever, if these findings are confirmed in
further studies, he says a glioblastoma
patient could have fat tissue removed
from one of a number of possible loca-
tions in the body a short time before
surgery. The MSCs would be gathered
from the fat tissue, manipulated in the
lab to secrete BMP4, and deposited into
the brain by the surgeon during the 
operation to remove the brain tumor.

This research was funded by the National
Institutes of Health’s National Institute 
of Neurological Disorders and Stroke
(R01NS070024) and the Maryland Stem
Cell Research Fund.

Fat Versus 
Brain Cancer
Clinical Cancer Research, May 2014

Humans often view fat as an enemy, 
but in a new brain cancer study, it is
looking more like a hero. Stem cells 
derived from human body fat were
used to attack brain cancer in mice. 
The cells, called mesenchymal stem
cells (MSCs), were harvested from
human fat tissue and selected for their
unexplained proficiency at seeking 
out cancer and other abnormal or 
damaged cells.

The MSCs, which are progenitors 
of connective tissue and blood cells, 
were modified to secrete an embryonic 
development protein (BMP4) that has
some tumor suppressing functions.
Armed with BMP4, the modified MSCs
were injected into the brains of mice
with glioblastoma, the most common
and aggressive form of brain cancer.
Neurosurgeon and Kimmel Cancer
Center brain cancer expert Alfredo
Quinones-Hinojosa, M.D., reported
that, in the mouse model, the treatment
resulted in increased survival time 
attributed to decreased tumor growth
and spread and fewer aggressive, 
migratory cancer cells. 

Chronic Inflammation
Connected to Prostate
Cancer 
Cancer Epidemiology, Biomarkers, 
& Prevention, April 18, 2014

New evidence points to chronic inflam-
mation of the prostate as a significant
contributor to prostate cancer develop-
ment. A study by Kimmel Cancer Center
scientists Elizabeth Platz, Sc.D., M.P.H.,
and Angelo De Marzo, M.D., Ph.D.,
found that men with persistent 
inflammation of the prostate had twice
the risk of having prostate cancer as
men with no inflammation. Chronic 
inflammation also was associated with
a more aggressive form of the cancer,
known as high-grade prostate cancer.
Dr. Platz, the Martin D. Abeloff , M.D.,
Scholar in Cancer Prevention, says the
study does not prove that inflammation
causes prostate cancer, but reveals a
clear association.

Drs. Platz and De Marzo analyzed
prostate biopsy samples collected from
men participating in the Southwest 
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Oncology Group’s Prostate Cancer 
Prevention Trial. They examined benign
(cancer-free) tissue samples from 191
men with prostate cancer and 209 men
with no history of prostate cancer.
They used indicators, such as the
prevalence and extent of inflammatory
cells, and found that 86 percent of 
the men with prostate cancer and 78 
percent of men without prostate cancer
showed inflammation. The men who
had evidence of inflammation in their
prostate tissue samples were found to
have 1.78 times higher odds of having
prostate cancer and 2.24 times higher
odds of having aggressive prostate 
cancer than men in the group whose
tissue samples did not show signs of
inflammation. Inflammation is com-
monly found in men who undergo a
prostate biopsy for elevated PSA levels
(a screening marker for prostate cancer)
or other symptoms, but Dr. De Marzo
says they were surprised to find the
high incidence of prostate inflamma-
tion in men with no medical indications
for biopsy.   He says inflammation is 
too widespread to be used as a screening
or diagnostic tool for prostate cancer,
but the finding could lead to new 
prevention strategies.

The researchers are working to learn
more about the causes of prostate 
inflammation and how it contributes 
to prostate cancer development as well
as ways to prevent and treat it.

The research was funded by the National
Institutes of Health’s National Cancer 
Institute grants P01 CA108964, U10
CA37429, and P50 CA58236.
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Gene-Based Blood
Tests Detect Advanced
and Early Cancers
Science Translational Medicine, 
February 2014

The Kimmel Cancer Center scientists
who used their cancer gene discoveries
to develop simple, inexpensive tests 
to noninvasively screen for cancers 
and monitor treatment response and 
progression, have proved these tests
can even detect early-stage cancers.  

An international study, led by Ludwig
Center investigators Luis Diaz, M.D.,
and Chetan Bettegowda, M.D., Ph.D.,
analyzed blood samples from 640 
patients with a variety of cancers and
was successful in isolating circulating
tumor DNA—molecular evidence of
cancer—in an average of 75 percent of
patients with advanced cancers and 
50 percent of those with early-stage
cancers.  The findings in early stage
cancers are significant as detecting early
cancer is more challenging because 
earlier, smaller cancers shed less DNA
into the bloodstream.  Early cancers 
are considered curable cancers, so the
ability to detect them via the blood test
is seen as a major advance.  

The cancers the test successfully 
detected included advanced ovarian,
colorectal, bladder, gastrointestinal,
pancreatic, breast, liver, head and neck,
and melanoma skin cancers. The test
also detected about half or more of
early-stage cancers, ranging from a high
of 73 percent for colorectal cancer to a

low of 48 percent of pancreatic cancers.
Early stage esophageal (57 percent) and
breast cancers (50 percent) also were
detected. Medulloblastoma brain cancer,
glioma brain cancer, and advanced 
cancers of the kidney, prostate, and 
thyroid proved most difficult to detect
using the blood test.

Dr. Diaz, director of the Swim Across
America Laboratory, and team also
found that the blood tests provided 
an accurate genetic profile of tumors, 
revealing alterations that could be 
targeted with treatment and those that
could lead to treatment resistance.

The research was funded by the Lustgarten
Foundation for Pancreatic Cancer Research,
the Conrad N. Hilton Foundation, the 
Commonwealth Foundation, Swim Across
America, a Burroughs Wellcome Fund 
Career Award for Medical Scientists, the
Johns Hopkins Clinician Scientist Career
Development Award, a Brain Science Insti-
tute Brain Science Translational Research
grant, a Pediatric Brain Tumor Foundation
Award, the Virginia and D.K. Ludwig Fund
for Cancer Research, the National Institutes
of Health, the European Commission’s Sev-
enth Framework Programme, the Dr. Miriam
and Sheldon G. Adelson Medical Research
Foundation, an American Association for
Cancer Research grant, the Ballanger Char-
itable Trust, the Flight Attendant Medical
Research Institute, the Victorian Cancer
Agency, the Sao Paulo Research Foundation,
the Michael Rolfe Pancreatic Cancer Foun-
dation, Dennis Troper and Susan Wojcicki,
the Sol Goldman Pancreatic Cancer 
Research Center, and AIRC IG grants.



3D Scan Shows whether
Treatment Is Working
Society of Interventional Radiology,
March 2014

Scientists used 3-D MRI (magnetic 
resonance imaging) scans to precisely
measure living and dying tumor tissue
and quickly test whether treatment 
of liver tumors was working.

The study, directed by Kimmel Cancer
Center investigator and interventional
radiologist Jean-Francois Geschwind,
M.D., was the first to prove that visual-
izing a tumor in three dimensions 
allowed accurate assessment of tumor
cell death. The researchers believe the
scans could be instrumental in evaluat-
ing the success of chemoembolization,
a treatment in which very high doses of
anticancer drugs are injected directly
into tumors through the blood vessels
that nourish them. The therapy is used
to combat cancers that originate in the
liver and cancers that spread to the
liver. The researches say 3-D MRI scans
provide rapid confirmation of tumor
cell death—or just as importantly, lack
of cell death—to help guide treatment
decisions. 

The research was funded by the French 
Society of Radiology, Philips Research
North American, the Rolf W. Gunther
Foundation for Radiology and Radiologi-
cal Sciences, and the National Institutes of
Health’s National Cancer Institute and the
National Center for Research Resources
grants R01 CA 160771, P30 CA006973,
and UL1 RR025005. •••
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Breathe Easier and
Fight Cancer
Nature, April 2014

Interfering with a newly-discovered
immune target appears to both help
prevent asthma and fight tumors.
Kimmel Cancer Center cancer im-
munology expert Jonathan Powell,
M.D., found that removing an enzyme,
known as SGK1, in mouse models,
caused resistance to dust mite-related
asthma and about a 50 percent reduction
in numbers of lung tumors developed.
Dr. Powell believes that a drug that
could block the enzyme in humans
could potentially be used to inhibit
asthma and also as a novel therapeutic
approach that would bolster immune
attacks against cancer.

The interesting dual disease affect stems
from the immune role of SGK1, Dr.
Powell and team say.  SGK1 promotes
the production of a type of immune cell
that is overactive in asthma but hinders
production of immune cells needed to
fight tumors.  Blocking the enzyme 
disrupts this process resulting in the
anti-asthma and anti-tumor response
the scientists observed. 

The research was funded by the National
Institutes of Health grant R01 A177610, 
the American Asthma Foundation, the
American Medical Association Foundation
Seed Grant, and the Flight Attendant 
Medical Research Institute. •••

New Immune Therapy
Shows Promise
against Melanoma
Journal of Clinical Oncology, March 2014

An experimental drug that targets im-
mune cells and augments the immune
system’s ability to specifically recognize
and attack cancer cells shrank tumors
or halted progression in a significant
portion of patients with advanced
melanoma. The patients were part of a
multi-institutional trial, testing a PD-1
inhibitor.  PD-1 is part of a suppressive
pathway that prevents immune cells,
which are poised to eliminate cancer
cells, from delivering the fatal blow. In
2012, Kimmel Cancer Center investiga-
tors, led by Suzanne Topalian, M.D.,
Julie Brahmer, M.D., Drew Pardoll,
M.D., Ph.D., and team, reported in the
New England Journal of Medicine that 
the PD-1 blockade appears to unleash a
therapeutic immune reaction to several
kinds of tumors in certain patients. As
a result of these Kimmel Cancer Center
findings, a number of new clinical trials
have begun.  

Promising research and clinical out-
comes involving anti-PD-1 therapies, were
among the discoveries that led Science
magazine to call cancer immunotherapy
the scientific “Breakthrough of the
Year” in 2013.

Funding for the trial was provided by 
Bristol-Myers Squibb and Ono Pharma-
ceuticals Co. Ltd. Bristol-Myers Squibb
also provided the anti-PD-1 drug studied
in the trial. •••

JONATHAN POWELL SUZANNE TOPALIAN



Cost-Cutting and 
Excellent Care Not 
Mutually Exclusive
Lancet Oncology, February 2014

Cost-cutting strategies in end-of-life
care, medical imaging, and drug pricing
could significantly reduce healthcare
expenses without harming patients, 
a study by Kimmel Cancer Center 
experts finds.  

Thomas Smith, M.D., the Harry J.
Duffey Family Professor in Palliative
Care, and Ronan Kelly, M.D., recom-
mend hospice care rather than hospi-
talization for end-of-life care. Hospice
care improves symptoms, is associated
with equal or better survival, helps
caregivers, and costs less, Dr. Smith
says. Yet, they report, just 50 percent of
cancer patients used hospice in their
last month of life. About 25 percent of
Medicare costs are spent in the last
month of life, so Drs. Smith and Kelly
recommend more substantive and 
earlier discussions between patients
and physicians related to chemotherapy
and other hospital-based care at the
end of life. The researchers also found
that expensive imaging is often used to
monitor for cancer recurrence or pro-
gression when it could be detected
through other examinations.

A cost-benefit analysis of cancer drugs
also was recommended.  •••

For Cervical Lesions,
Tissue Exam Beats
Conventional Blood
Tests
Science Translational Medicine, 
January 2014

An early clinical study showed that a
vaccine used to treat women with high-
grade precancerous cervical lesions
causes an immune cell response within
the precancerous cervical cells. The
study found that measuring immune
system responses in the cervical lesions
identified immune responses that 
were not detectable in the blood. 
Tissue immune biomarkers could more
accurately evaluate if the therapeutic
vaccine is working. The study led by
Kimmel Cancer Center cervical cancer
expert, Cornelia Trimble, M.D., 
involved 12 patients who received 
vaccine therapy for a common type of
cervical precancers. Examination of
cervical tissue showed more accurate
pre- and post-vaccination response
than blood samples.

Funding for the research and clinical trials
was provided by the National Institutes of
Health’s National Cancer Institute grants
CA 123876, CA 14269101, CA098252, and
CA0006973, and the Dana Foundation.

•••

Alcohol Metabolite
Could Increase Cancer
Risk in Some People
American Journal of Pathology,
January 2014

Consuming alcohol could put those
who have inherited mutations of two
cancer-associated genes, BRCA2 and
PALB2, at greater risk of developing
cancer. Kimmel Cancer Center re-
searcher Scott Kern, M.D., the Everett
and Marjorie Kovler Professor of
Pancreas Cancer Research, explored
genetic changes that increase how 
acetaldehyde, a byproduct that results
as the body metabolizes alcohol, 
causes DNA damage. 

Spurred by reports that linked 
acetaldehyde and a related chemical,
formaldehyde, to Fanconi anemia, a
rare disease characterized by mutations
in BRCA2 and other genes and associ-
ated with cancer in those affected, 
Dr. Kern decided to take a closer look 
at the growth response of cells exposed
to the chemical. In particular, he was
interested in the affect acetaldehyde
might have on people who lacked
BRCA2 and PALB2 genes.

Normal BRCA2 and PALB2 genes pro-
tect cells from toxicity of acetaldehyde,
but his experiments in human cell lines
suggest that people with mutations of
these genes are more susceptible to
DNA-damaging effects of the chemical
that could accelerate cancer growth.

•••
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Dr. Zambidis, a cancer expert, says 
the plasticity of blood cells that allows
them to be transformed into retinal
cells and heart cells, may provide clues
about the origins of leukemia and other
cancers of the blood.

This research was funded by the Maryland
Stem Cell Research Fund, Research to Pre-
vent Blindness, and the National Institutes
of Health’s National Heart, Lung, and
Blood Institute grants JH 099775 and HL
100397, National Eye Institute grant EY
09357, and National Cancer Institute
grant CA 60441 •••
Cancer Patients Who
Quit Smoking Live
Longer
The Oncologist, December 2013

New evidence reveals that cigarette
smoking is not just a leading cause of
cancer, but it also significantly contributes
to poor responses to treatment in those
already suffering from the disease.

In a study of 278 patients with advanced
kidney cancer, conducted at the 
Kimmel Cancer Center and Tel Aviv
University in Israel, investigators
found patients who were smokers had
diminished responses to anticancer
drug treatment and marked decreases
in survival of seven to 15 months when
compared to previous smokers and
nonsmokers. The research team, led by
Michael Carducci, M.D., the AEGON
Professor of Prostate Cancer Research
and the Associate Director for Clinical

Blood Cells Transformed
to Repair Damaged
Retina
Circulation, January 2014

The same Kimmel Cancer Center 
scientist who turned blood stem cells
into beating heart cells, has now trans-
formed blood stem cells from human
umbilical cord blood into vascular tissue
that repaired damaged retinas in mice.

Elias Zambidis, M.D., Ph.D., a Kimmel
Cancer Center pediatric oncologist and
investigator in the Johns Hopkins Insti-
tute for Cell Engineering, converted the
blood cells back to a stage of a six-day-
old embryo and altered their destiny,
coaxing the cells into an embryonic-
like state without using viruses—the
conventional method—but one that 
can mutate genes and cause cancers.
Rather than viruses, Dr. Zambidis and
team used plasmids, rings of DNA that
replicate briefly inside cells and then
degrade, to deliver the genes that bring
about the cell transformation. Next, 
the scientists isolated and extracted
vascular stem cells that make blood
vessel-rich tissue needed to repair 
retinal tissue. Collaborating with experts
from the Wilmer Eye Institute, the
team injected the vascular cells into
mice with damaged retinas. Injections
were given in the eye, sinus cavity, or 
a vein in the tail. Regardless of the 
injection site, the lab-created cells re-
paired the damaged tissue in the retinas
of mice. Additional studies are ongoing
and provide promising new and safe
possibilities for regenerative medicine.

Research, found active smoking had
the greatest negative affect on treat-
ment response, cancer progression,
and overall survival when measured
against other factors, including obesity,
high blood pressure, diabetes, and
other major health risks.

Dr. Carducci and team suggest that the
mechanisms of how smoking impacts
treatment could be worked out, but
they point to known cell damage and
affects on immunologic functions as
potential culprits. He recommends 
that clinicians advise patients with
metastatic cancer to quit smoking at
the start of treatment. •••
New Leukemia Findings
Blood, March 2014
Proceedings of the National Academy of
Science, November 2013

A new genetically engineered mouse
model that mimics a common form of
leukemia may help researchers better
understand and treat resistant forms of
the disease.  The mice were bred with
mutation of the FLT3 gene, an alteration
common in adult and pediatric acute
myeloid leukemia.  The mouse model
will allow researchers, led by leading
FLT3 expert Donald Small, M.D., the
Kyle Haydock Professor of Oncology
and Director of Pediatric Oncology, to
explore the full impact of FLT3 muta-
tions, which occur in various regions 
of the gene. Dr. Small led the team of 
researchers that cloned the FLT3 gene
and linked it to leukemia nearly two
decades ago.

28 PROMISE & PROGRE SS

SMOKING

SU
R

V
IV

A
L 

R
E

SP
O

N
SE

IPSC-DERIVED VASCULAR STEM CELLS (WHITE ARROW) 
INCORPORATING INTO A DAMAGED RETINAL BLOOD 
VESSEL AND REPAIRING IT.

IM
R

A
N

 B
H

U
TT

O
, 

JO
H

N
S

 H
O

P
K

IN
S

 W
IL

M
E

R
 E

Y
E

 I
N

S
TI

TU
TE



In their ongoing research, Dr. Small and
team revealed that the region where the
FLT3 gene is mutated significantly im-
pacts the aggressiveness of the disease.
He believes the mice provide a new 
platform for dissecting the molecular
mechanisms resulting in poor prognosis
in AML and for screening drugs that
may work against them.

He and his team used the model in a 
recent study to explore a promising new
drug that blocks FLT3. In preliminary
laboratory studies, he compared the
new drug to other FLT3 inhibitors. The
new agent appeared to be more active
against all types of FLT3 activating 
mutations and resistance mutations
and also blocked downstream signaling
in the FLT3 pathway. 

The “Blood” research was funded by Alex’s
Lemonade Stand Foundation for Childhood
Cancer, the National Institutes of Health’s
National Cancer Institute grants CA 90668,
CA 70970, and RR 025005, Giant Food 
Pediatric Cancer Research Fund, and the
Pharmacology Analytical Core of the 
Sidney Kimmel Comprehensive Cancer
Center at Johns Hopkins.

The Proceedings of the National Academy
of Science research was funded by National
Institutes of Health grants CA 090668 and
CA 070970, the Leukemia & Lymphoma
Society, and the Giant Food Pediatric 
Cancer Research Fund. •••

Acupuncture, 
Real or Simulated,
Eases Hot Flashes
Cancer, December 2013

Breast cancer patients who received 
actual acupuncture treatments and
those who received simulated treat-
ments, involving non-penetrating, 
retractable needles both experienced
relief from hot flashes and other side 
effects caused by a class of drugs known
as aromatase inhibitors. The findings
of this Kimmel Cancer Center and 
University of Maryland Greenebaum
Cancer Center collaborative study of 
47 women support previous reports
that even the sensation of skin pricks
might be enough to generate natural
chemicals that improve symptoms.
Larger studies to verify these prelimi-
nary findings are ongoing, says 
Vered Stearns, M.D., Breast Cancer
Program Co-Director.

The research was funded by an American
Society of Clinical Oncology Foundation
Young Investigator’s Award, a Susan G.
Komen Postdoctoral Fellowship Award, the
Breast Cancer Research Foundation, and a
CRAFT grant from the Maryland Affiliate
of the Susan G. Komen for the Cure. The
Kimmel Cancer Center and Greenebaum
Cancer Center receive funding from the 
National Cancer Institute. •••

Molecular Marker of
Cancer Drug Response
PLOS ONE, July 2013

Researchers uncovered a molecular
biomarker that can accurately predict
patients who will best respond to a
class of common anticancer drugs
known as EGFR inhibitors. In studies
of a variety of tumors with EGFR 
mutations, high levels of a protein
called Mig 6 predicted tumors that
would not respond to EGFR inhibitors.
Mig 6 helps control the expression of
EGFR, and they found that as Mig 6
levels increased so did resistance to
EGFR-inhibitor drugs. 

Lead researcher David Sidransky, M.D.,
and team, including Atul Bedi, M.D.,
David Berman, M.D., Ph.D., and
Steven Goodman, M.D., Ph.D., say the
beauty of the finding is its simplicity in
transferring it to the clinic, noting that
EGFR inhibitors could be targeted to
patients with low levels of Mig 6. EGFR
inhibitors are commonly prescribed 
for lung cancer patients whose tumors
have EGFR mutations.  This new 
finding helps explain why patients’ 
responses have been so varied, ranging
from no survival benefit to several
years and provides the first reliable
method for identifying patients most
likely to benefit. Further tests of the
Mig 6 marker in larger groups of 
patients are planned.

The research was funded by the National
Institutes of Health’s National Cancer 
Institute grants P50 DE019032, U01 CA
084986, and R37DE012588 and the Flight
Attendant Medical Research Institute.

•••
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More than a decade ago Drs. Luznik
and Ephraim Fuchs, M.D., found 
that high doses of cyclophosphamide
thwarted acute and chronic GVHD,
and more recently have used it to 
safely administer half-matched bone
marrow transplants, a procedure once
impossible due to terribly high rates 
of life-threatening immune reactions.
This research fills in an important
piece of the puzzle in understanding
how post-transplant cyclophosphamide
works to prevent GVHD.  The team is
building upon these findings to study
methods to improve the treatment.

The research was funded by the National
Institutes of Health’s National Cancer 
Institute and National Heart. Lung, and
Blood Institute grants HL 110907, CA
122779, CA 15396, UL 1-RR025005, and
HL007525, the Conquer Cancer Founda-
tion of the American Society of Clinical
Oncology, and Otsuka Pharmaceutical.

•••

The Key to Safe Bone
Marrow Transplants
Revealed
Science Translational Medicine, 
November 2013

Bone marrow transplant researchers
provided greater insight into how the
chemotherapy drug cyclophosphamide
prevents graft-versus-host disease
(GVHD) in patients after bone marrow
transplantation (BMT). (GVHD is a 
serious, life-threatening complication of
BMT in which the transplanted immune
cells attack the patient’s tissue and 
organs.) BMT researchers Leo Luznik,
M.D., Christopher Kanakry, M.D., 
and team found that regulatory T cells, 
a certain type of immune cell responsible
for curbing GVHD, are protected from
cyclophosphamide by expressing high
levels of the enzyme aldehyde dehydro-
genase (ALDH) after BMT

Richard Jones, M.D. revealed in the
1980s that cells containing ALDH
evade the toxic effects of cyclophos-
phamide and reconstitute the patient’s
immune system. Building upon this
work, Drs. Luznik and Kanakry found
that in BMT, regulatory T-cells also 
use ALDH to resist cyclophosphamide
and that this persistence of regulatory 
T cells after cyclophosphamide treat-
ment is necessary for the GVHD 
protective effects of this approach.

A Safer Way to Treat
Pediatric Brain Cancers
Neuro-Oncology, November 2013

Activity in a known genetic pathway
was linked to difficult-to-treat pediatric
brain cancers, known as low-grade
gliomas. Pediatric cancer clinician-
scientist Eric Raabe, M.D., Ph.D., and
neuropathologists Fausto Rodriguez,
M.D., and Charles Eberhart, M.D.,
Ph.D., found in laboratory studies that
the mTOR pathway was highly active
in these pediatric cancers and used 
an experimental drug to block mTOR
signaling.  It resulted in decreased
growth of the tumors.  

Low-grade gliomas are the most com-
mon group of tumors of the central
nervous system in children. Therapy,
which typically includes surgery and
chemotherapy, can cause significant
side effects, such as blindness, paralysis,
and learning disorders. Dr. Raabe’s
work is focused on finding better and
safer treatments.  He plans to begin 
animal studies and test additional
mTOR inhibitors.

The research was funded by The Childhood
Brain Tumor Foundation, the PLGA
Foundation, the Pilocytic/Pilomyxoid
Fund, the St. Baldrick’s Foundation, 
the Knights Templar Eye Foundation, 
and Ian’s Friend Foundation. •••
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DNA-Damaging 
Toxins in Food
Food and Chemical Toxicology, 
February 2013

Research pairing food chemistry and
cancer biology revealed potentially
harmful effects of foods and food flavor-
ings on cell DNA. The well-studied
tumor suppressor gene p53 is activated
when DNA is damaged. The higher the
level of damage, the greater the activation
of p53, so Scott Kern, M.D, the Everett
and Marjorie Kovler Professor of 
Pancreas Cancer Research, conducted
studies to see how the gene reacted to
specific foods and flavorings. Among the
items studied, liquid smoke flavoring,
black and green teas, and coffee caused
the greatest activation (a nearly 30-fold
increase) of p53 in his studies. Conversely,
fish and oyster sauces, Tabasco and soy
sauces, black bean sauces, soybean paste,
kimchi, wasabi powder, hickory smoke
powders, and smoked paprika had 
minimal effects on p53.  

There has been little basic science 
research of the foods we eat and their
effects on cells. While the scientists
caution that their studies do not 
suggest people should stop consuming
these foods, they do suggest a need for
more research into DNA-damage that
occurs through diet and our body’s 
natural defenses against this source 
of genetic injury.

The research was funded by the National
Institutes of Health’s National Cancer 
Institute grant CA 62924 and the Everett
and Marjorie Kovler Professorship in 
Pancreas Cancer Research. •••

Personalized
Chemotherapy
Clinical Cancer Research, January 2013

Scientists have used patients’ own 
tumors, grown in mouse models and
then transferred to culture flasks to
identify the chemotherapy drugs that
will work best against the cancer. 
Cancer drugs are typically selected based
on the affected organ or the appearance
and activity of cancer cells under a 
microscope. This process creates cell
lines that very accurately represent the
patient’s tumor and can be tested
against any drug library in the world 
to pinpoint agents that will get the best
response. In one experiment involving
a pancreas cell line, James Eshleman,
M.D., Ph.D., Elizabeth Jaffee, M.D.,
Ralph Hruban, M.D., and team suc-
cessfully identified two drugs active
against the cancer from a library of
more than 3,000 drugs.  

The research was funded by the National
Institutes of Health’s National Cancer 
Institute grants CA 130938, CA 62924 and
CA 122581, the Sol Goldman Pancreatic
Cancer Research Center, the Stewart 
Trust Fund, the Lustgarten Foundation,
the Mary Lou Wootton Pancreatic 
Cancer Research Fund, the Michael Rolfe 
Pancreatic Cancer Foundation, and the
HERA Women’s Cancer Foundation.

•••

HPV Oral Cancers 
and Risk of Infection
for Couples
American Society of Clinical Oncology
Annual Meeting, June 2013

Kimmel Cancer Center researchers
studied patients with mouth and throat
cancers related to persistent human 
papilloma virus (HPV) infection,
known as HPV-positive oropharyngeal
cancers, and their spouses and long-
term partners. They found that the
spouses and partners appeared to have
no increased prevalence of oral HPV
infections. HPV-positive oral cancers
are on the rise among white men in the
U.S., and fear of transmitting the virus
can lead to anxiety, divorce, and curtail-
ing of sex and intimacy among couples.
Researchers Gypsyamber D’Souza,
Ph.D., M.P.H., and Sara Pai, M.D.,
Ph.D., found oral HPV among spouses
and long-term partners of HPV-
positive cancer patients was comparable
to rates among the general public. 

The research was funded by the Johns 
Hopkins Innovation Fund and the 
Richard Belb Cancer Prevention Award.

•••
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The Skip Viragh Outpatient Cancer
Building is slated for completion in
2017 at an estimated cost of $95 million
and will be primarily funded by philan-
thropic gifts. The 10-story structure
will be located on the southeast corner
of Fayette Street and North Broadway
on the Johns Hopkins Medicine East
Baltimore campus and will serve as the
primary entry point for cancer care.

The Sidney Kimmel Comprehensive
Cancer Center at Johns Hopkins 
will put a $65 million gift toward the
construction of a new patient care
building that will be named for the late 
Albert P. “Skip” Viragh, Jr., a Maryland 
mutual fund investment leader and
philanthropist. Mr. Viragh was treated
at the Kimmel Cancer Center for 
pancreatic cancer. He died of the disease
in 2003 at age 62. 

“Skip was an innovator in his world 
of personal finance, and, through his
legacy gifts, he continues to partner
with Johns Hopkins innovators in cancer
care,” says William G. Nelson, M.D.,
Ph.D., Kimmel Cancer Center Director.
“The new building will be far more
than a place for physician visits and 
diagnostic scans. It will be the place
where we’ll explore novel ways to 
deliver cancer care and cures.”

Johns Hopkins currently serves more
than 10,000 new cancer patients each
year across five sites in Maryland, 
Dr. Nelson says. Outpatient cancer care
across the U.S. is anticipated to increase
by 35 percent to 40 percent over the
next 10 to 15 years, he adds, underscor-
ing the need for increased space.

The Skip Viragh Building will accom-
modate all medical oncology patient
consultations and house multispecialty
treatment clinics modeled after one for
pancreas cancer—also named for Skip
Viragh—to allow patients to benefit from
a wide range of coordinated surgical
and medical care, as well as imaging
and other supportive care and services in
one location. By providing all outpatient
cancer services in this building, includ-
ing visits, laboratory testing, clinical 
trials, radiology, and chemotherapy, we
will optimize the comfort and efficiency
of  patients’ treatment experiences.

“Skip’s cancer experience taught us
that having a place like Johns Hopkins
is a key element in fighting the disease,
and now, with Skip’s help, Johns 
Hopkins will be able to offer innovative,

easy-to-navigate care for many
more people with cancer,” says
Mark Viragh, Skip’s brother.
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Kimmel Cancer Center Set to 
Expand with $65 Million Gift

ARTIST’S CONCEPTION

SKIP VIRAGH

The Skip Viragh Outpatient Cancer Building



The new building is expected to free up
space in the Harry and Jeanette Weinberg
Building for the expansion of outpatient
services, inpatient cancer treatment,
and 24-hour oncology urgent care.

The site for the new building, designed
by architects Ayers Saint Gross and
Wilmot Sanz, is located on one of the
highest elevations in East Baltimore,
and patients and visitors are expected
to have views of downtown Baltimore
and the Inner Harbor. The main en-
trance will be located on Broadway, 
adjacent to the Hackerman-Patz Patient
and Family Pavilion, a residence for
cancer patients during their treatment.  

Other facilities and services in the
building will include:
• An estimated 50 exam rooms;
• Advanced cancer imaging, including

MRI, PET-CT, ultrasound, flash CT
and sonography;

• Spaces for family conferences and
tumor board meetings; 

• Breast health services, including 
nutritional counseling and fitness
evaluation;

• Patient support group space;
• A patient and family education 

room for chemotherapy classes 
and general cancer education;

• Phlebotomy services; and
• An outpatient pharmacy.

A construction firm has not yet been 
finalized.  

The Under Armour
LiveWell Breast Cancer
Program and Pavilion
The Kimmel Cancer Center received 
a $10 million gift from Under Armour,
Inc., to fund breast cancer and breast
health support programs and a 
women’s wellness center.

The gift is the largest-ever by the Balti-
more-based sports clothing company 
to any organization, and is in keeping
with its focus on physical fitness and
healthy lifestyles. The funding will also
be used for construction and outfitting
of space to house the program in the
Kimmel Cancer Center’s newest addi-
tion to its facilities, the Skip Viragh
Outpatient Building. 

The Skip Viragh Building, slated to
open in 2017 as the primary entry point
for cancer care at the Kimmel Cancer
Center, will house the Under Armour
LiveWell Breast Cancer Program and
Pavilion on the top floor of the 10-story
structure, and will include amenities
such as exercise equipment, a nutrition
learning center, and breast cancer 
navigation and survivorship services 
to help guide women going through
treatment and beyond. The center’s
programs will be offered to women
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worldwide through distance learning
via the Internet and will include up-to-
date information about breast cancer
research and treatment, fitness, and
breast cancer prevention.

“Because breast cancer affects so many
of us, we are committed to helping women
and their families stay informed, stay
healthy and build strong futures,” 
says Kevin Plank, CEO and founder 
of Under Armour, Inc. “It’s exciting to
work with experts at the Johns Hopkins
Kimmel Cancer Center to do that.”

“Patient-centered care is our top 
priority, and this generous donation
from Under Armour gives us the 
opportunity to provide innovative 
services in new state-of-the-art space
for thousands of women and their 
families,” says William G. Nelson, M.D.,
Ph.D., Kimmel Cancer Center Director.

Plank, whose company and philan-
thropic foundation has contributed
broadly to educational, sports, and
medical institutions recognized the
dedicated teams of Under Armour 
employees and its loyal customers 
who support the Power in Pink breast
cancer awareness campaign for helping
to make this gift possible. 

UNDER ARMOUR CORPORATE HEADQUARTERS IN BALTIMORE, MD.



this novel, donor-facilitated effort will
make Kimmel Cancer Center fellows
among the best trained in the world,
armed with the knowledge and expert-
ise to become leaders in cancer medicine
at Johns Hopkins and around the world.

The MacMillan Family
Oncology Fellowship
Program
A $5 million endowed gift from Nancy
and Duncan MacMillian will expand
and bolster fellowship training
throughout the Kimmel Cancer Center.
The MacMillan’s have also supported
Daniel Laheru, M.D., and his work 
developing and testing new treatments
for pancreatic cancer through the 
Ian T. MacMillan Professorship in 
Clinical Pancreatic Cancer Research.

The Harriet and Jerry E.
Dempsey Scholars for
Cancer Research Fund
A $1 million gift from Harriet and Jerry
Dempsey has allowed the Kimmel 
Cancer Center to provide much-needed
support to clinician-scientists-in-train-
ing in the Department of Radiation 
Oncology and Molecular Radiation 
Sciences. The research fund provides
promising investigators and clinicians
the opportunity to learn how to opti-
mally translate the latest advances in
tumor biology, physics, engineering,
and imaging into patient care. “The
generous gift of Mr. and Mrs. Dempsey
to support our fabulously talented
young trainees reveals the Dempsey’s
passion for excellence and their vision
for improved care of cancer patients,
now and in the future,” says Theodore
DeWeese, M.D., Director of the 
Department of Radiation Oncology 
and Molecular Radiation Sciences.
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Next-Generation 
Science Requires 
Next-Generation Training
Talented young investigators represent
the future of cancer research and clini-
cal care, and the Kimmel Cancer Center
is fortunate to attract some of the best
and brightest young clinicians and sci-
entists in cancer medicine. “Fellowship
programs are the cornerstone to labo-
ratory and clinical education because
they provide key support to young 
investigators and clinicians at an ex-
tremely critical point in their careers—
the very beginning—when funding is
often the most difficult to secure,” 
says Kimmel Cancer Center Director
William Nelson, M.D., Ph.D.  “In recent
years, an explosion in technology has
dramatically increased the pace of 
cancer discovery, and we must meet the
challenge and adapt our fellowship
programs to make certain that training
keeps pace with discovery.”

Now, through the generosity of three
donors, the Kimmel Cancer Center is
launching a unique, among the first-of-
its-kind fellowship training program.
It incorporates paradigm-shifting 
advances in cancer genetics and 
epigenetics, cancer immunology, and 
personalized cancer medicine that are
largely pioneered by Kimmel Cancer
Center investigators. Working side by
side with accomplished cancer experts,
our clinicians and scientists in training
will be better skilled to work within a
complex, rapidly-changing scientific
environment and better prepared 
to further decipher the mysteries of 
cancer and apply them to cancer care.

Time is critically important in the 
management of cancer. These programs
work to remove any lag between inno-
vation and education. Dr. Nelson says

Fellowship Training
Program
A $1 million gift from Margareta 
Augustine strengthens Kimmel Cancer
Center fellowship training programs in
hematologic (blood and bone marrow)
malignancies, breast cancer, and
neuro-oncology (brain and spinal 
cancers). “In my association with Johns
Hopkins Medicine over the years, 
I have been enormously impressed
with the dedication and competence 
of everyone whom I have met.  It is my
hope that this contribution will help
bring about one more step of this 
life-saving work,” says Ms. Augustine,
who has been a member of the Kimmel
Cancer Center Advisory Board since
2001. She has also supported the 
research of Richard Ambinder, M.D.,
Ph.D., Co-Director of the Hematologic
Malignancies Program.

ERWIN L. GREENBERG AND HIS WIFE STEPHANIE COOPER
GREENBERG PLEDGED $15 MILLION TO CREATE THE JOHNS
HOPKINS GREENBERG BLADDER CANCER INSTITUTE.  
READ MORE IN THE NEXT ISSUE.

The Johns Hopkins
Greenberg Bladder
Cancer Institute
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will bring us closer to the development of
universally reliable methods for the early
detection of pancreatic cancer.”

Dr. Wolfgang, a pancreatic cancer 
expert and surgeon, is leading research
aimed at identifying the first genetic
changes that initiate this deadly form 
of cancer. His studies will examine
fluid-filled cysts that form in the ducts
of the pancreas. These cysts, called 
intraductal papillary mucinous neo-
plasms (IPMNs), are a primary way
that pancreatic cancers originate. They
provide an early opportunity to inter-
vene and potentially prevent pancreas
cancer. “We are so grateful for the 
foundation’s support. It is funding 
research that will help us better under-
stand the genetic alterations contained
within IPMNs to form a timeline of
pancreatic cancer origination and pro-
gression,” says Wolfgang. “We hope to
learn how they originate, differentiate
harmless cysts from those that will be-
come cancers, and decipher the specific
molecular changes involved in the pro-
gression from cyst to pancreatic cancer.”

Schwartz Foundation
Supports Pancreatic
Cancer Research
Scientists at the Johns Hopkins 
University School of Medicine and the 
Sidney Kimmel Comprehensive Cancer
Center at Johns Hopkins received a
$100,000 gift from the Chicago-based
Leslie F. Schwartz Pancreatic Cancer
Research Foundation to fund pioneer-
ing research in pancreas cancer 
prevention and detection. 

Foundation president Mark Schwartz
says the gift is the first major donation
made by the foundation, which was
founded in 2011 to support pancreatic
cancer research following the death 
of his wife Leslie, a media executive at
GroupM in Chicago. “Thanks to Leslie’s
indomitable spirit and the generosity 
of our donors, we are pleased to be in a 
position to provide financial assistance 
to the pancreatic cancer early detection
project undertaken by Dr. Christopher
Wolfgang and his distinguished 
colleagues at Johns Hopkins,” says
Schwartz. “We hope that this research

WWW.HOPKINS
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Swim Across 
America 2103 
The fourth annual Baltimore swim 
took place Sunday, September 22, 2013,
raising more than $425,000 for the
Kimmel Cancer Center. 

The annual swim, which is one of 
Baltimore’s biggest health-related,
fundraising events, supports the 
Swim Across America Laboratory 
directed by Luis Diaz, M.D., colon and
pancreatic cancer research, clinical 
trials, a survivorship clinic, and a re-
treat for patients and their caregivers. 

L TO R: DR. CHRISTOPHER WOLFGANG, MARK SCHWARTZ, SUSAN CARLSON, AND ROBERT SCHWARTZ



Michael A. Carducci, M.D., the
AEGON Professor of Prostate 
Cancer Research, has been named 
the Kimmel Cancer Center’s associate
director for clinical research. Dr. 
Carducci, who also is medical director
of oncology for the Johns Hopkins 
National Capital region, will facilitate
clinical research activities and will
oversee the clinical research office and
other clinical research core programs.

Angelo De Marzo, M.D., Ph.D., has
returned to Johns Hopkins and will 
resume the role of associate director for
cancer pathology. Dr. De Marzo will 
facilitate research at the intersection of
oncology and cancer pathology, which
is becoming increasingly important in
the age of personalized medicine.  

After a national search, Mark J. Levis,
M.D., Ph.D., was selected as Director
of the Leukemia Program, a division 
of the Hematologic Malignancies and
Bone Marrow Transplant Program.
This Kimmel Cancer Center program of
excellence is a strategic area of research
and clinical care at Johns Hopkins. 
Dr. Levis is internationally renowned for
his expertise in targeted therapies for
leukemia and as an independent labo-
ratory-based translational physician
scientist in acute myeloid leukemia.

New Appointments

Kenneth J. Pienta, M.D., has been 
selected as the director of the Prostate
Cancer and Genitourinary Cancer Pro-
gram. He is joined by two co-directors,
Samuel R. Denmeade, M.D. and
Shawn E. Lupold, Ph.D. Dr. Pienta will
facilitate the growth and development
of the prostate and other genitourinary
cancer research activities. He is a pro-
fessor of urology and oncology and
brings considerable previous leader-
ship experience from the University of
Michigan Medical School in Ann Arbor
where he held positions as director of
urologic oncology and associate dean
for clinical and translational research.
Dr. Pienta will continue as the director
of Urology Research Laboratories 
in the Brady Urological Institute.

Dr. Denmeade, whose clinical and 
basic science research has focused on
bringing promising new therapies to
patients with prostate cancer, will con-
tinue his translational research efforts
conducting innovative clinical trials
through his clinical practice and devel-
oping new therapeutics in the lab. He is
a professor of oncology, pharmacology
and molecular sciences, and urology.
He has collaborative relationships with
colleagues across the institution and
mentors fellows and young investiga-
tors in the Department of Oncology.

Dr. Lupold is an associate professor 
of urology, oncology and radiation 
oncology and molecular radiation sci-
ences. His research focuses on prostate
cancer biology with the goal of exploiting
prostate and cancer tissue-specificity 
to develop new diagnostic, prognostic,
and therapeutic agents. 

New Faculty

Colleen Annesley, M.D., has been
appointed an instructor in oncology 
and pediatrics. Dr. Annesley is an 

accomplished physi-
cian-scientist, focused
on translational 
research of childhood
leukemia. She has
been working in 
Dr. Patrick Brown’s

laboratory and is focused on the treat-
ment of children with acute myeloid
leukemia, elucidating the molecular
mechanisms of disease initiation and
maintenance to identify new targets 
for treatment.

Young Choi, Ph.D., has joined the
Viral Oncology Program as an instruc-
tor in oncology. He will be developing a
research program focused on cell death
pathways in virus-associated cancers. 
Dr. Young completed his postdoctoral
training at the Johns Hopkins Kimmel
Cancer Center and has been a research
associate in oncology since 2012. 
Recently, he and colleagues identified 
a novel post-translational mechanism
that promotes cell survival and trans-
formation through regulation of a 
cancer-related gene called Mcl-1 that
has been usurped by the HTLV-1 tax
gene, which is crucial for viral replica-
tion. Dr. Young has also distinguished
himself by obtaining independent 
National Institutes of Health funding
focused on mitochondrial targeting 
of proteins that mediate programmed
cell death.
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Kenneth Cooke, M.D., was named 
director of the Pediatric Oncology Bone
Marrow Transplantation Program. As

a professor of oncology
and pediatrics, he also
will hold the Herman
and Walter Samuel-
son Professorship 
in Oncology. Prior to
coming to the Kimmel

Cancer Center, Dr. Cooke was an Ohio
Eminent Scholar and the Leonard P.
Hanna Professor of Stem Cell and 
Regenerative Medicine. He served as
the Director of the Pediatric Blood and
Marrow Transplantation Program and
the Director of the Multidisciplinary
Initiative in Graft-versus-Host Disease
at Rainbow Babies and Children’s Hos-
pital at the University Hospitals Case
Medical Center. He was also the co-
director of the Hematologic Disorders
Program of the Case Comprehensive
Cancer Center. He is recognized for 
his laboratory-to-clinic approach for
developing novel strategies designed to
prevent or treat graft-versus-host dis-
ease and other complications of bone
marrow transplantation. An expert in
transplant immunology, his work has
been recognized with the Scholar in
Clinical Research Award from the
Leukemia & Lymphoma Society, a Clin-
ical Scientist Award in Translational
Research from the Burroughs Well-
come Fund, and an induction into the
American Society for Clinical Investi-
gation. Nationally, Dr. Cooke served on
the American Society of Hematology's
Scientific Subcommittee on Stem Cell
Biology and on the board of the direc-
tors of the American Society for Blood
and Marrow Transplantation. 

David Euhus, M.D., has joined Johns
Hopkins as professor of surgery and
chief of breast surgery within the 

Division of Surgical
Oncology. He will su-
pervise and coordinate
the development and
growth of breast 
cancer care through-
out Johns Hopkins

Medicine and at the Johns Hopkins
Breast Center. Dr. Euhus is an interna-
tionally recognized expert in breast
cancer and has dedicated his career to
understanding at the molecular level
why breast cancer occurs.  He devel-
oped the CancerGene software, a  
program that is now used in more 
than 4,000 cancer centers in over 
80 countries to identify a patient’s 
inherited risk for breast cancer.

Patrick Forde, M.B., B.Ch., has been 
appointed instructor
of oncology. Dr. Forde,
who recently com-
pleted his medical 
oncology fellowship 
at the Kimmel Cancer
Center, will develop a

translational and clinical investigation
program focused on  immunotherapies
for lung cancer. 

Gabriel Ghiaur, M.D., Ph.D., has
joined the Hematologic Malignancies

Program as an instruc-
tor in oncology and
will be a member of
the Leukemia Program
and Bone Marrow
Transplant Program.
Dr. Ghiaur is a physi-

cian-scientist whose primary interest is
normal and malignant blood cell devel-
opment and particularly the role of the
microenvironment in stem cell biology. 

Noah M. Hahn, M.D., has joined the
Prostate and Genitourinary Cancer
Program as an associate professor of

oncology and urology.
Dr. Hahn is an experi-
enced clinical investi-
gator who has served
as the Director of the
Genitourinary Medical
Oncology Program at

Indiana University and Chief Scientific
Officer for the Hoosier Oncology
Group, a cancer research organization
established to evaluate innovative and
promising methods and approaches to
cancer treatment. He is a member of the
Bladder Cancer Task Force for the Na-
tional Cancer Institute’s Genitourinary
Cancer Steering Committee and is 
chair of the Bladder Cancer Subcom-
mittee of the Eastern Cooperative 
Oncology Group (ECOG).  Dr. Hahn
will be working to develop a Bladder
Cancer Center of Excellence.

Hyunseok Kang, M.D., M.P.H., was
selected to join the
Upper Aerodigestive
Cancer Program as an
instructor in oncology.
He was identified after
a national search for a
head and neck cancer

translational clinician-scientist as a
part of a program-wide clinical re-
search expansion. Dr. Kang is inter-
ested in novel therapeutics and plans to
develop a translational and clinical in-
vestigation program focused on head
and neck cancer. In addition, he will be
an attending physician on the inpatient
solid tumor service, establish a conti-
nuity outpatient clinic, and supervise 
fellows in clinic.�
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Martek Biosciences), and served as a
research fellow at the National Cancer
Institute. She has also held appointments
in the Johns Hopkins departments of
oncology and neurology. She will be re-
sponsible for developing and managing
this newly combined core with exist-
ing technologies, along with newer 
immune monitoring technologies.

Karen Smith, M.D., M.P.H., a former
staff physician at MedStar Washington
Hospital Center and an assistant 
professor at MedStar Georgetown 

University Hospital,
has joined the Kimmel
Cancer Center’s breast
cancer program. 
Dr. Smith is particularly
interested in cancer
genetics, cancer sur-

vivorship, and clinical trials. She will
see patients at Sibley Memorial Hospital
and will work closely with Breast Can-
cer Program co-directors Drs. Vered
Stearns and Sara Sukumar to develop
new treatment options for patients.

Cristian Tomasetti, Ph.D., after a 
national search, has been appointed 

assistant professor of
oncology in the Divi-
sion of Biostatistics
and Bioinformatics
with a joint appoint-
ment to the Bloomberg
School of Public

Health’s Department of Biostatistics.
His research is focused on applying
mathematics, statistical models, and
computational tools to aid the study. 
of evolutionary dynamics of cancer, 
development of drug resistance, cancer
genomics, and stem cell dynamics. �  

Ana Kiess, M.D., Ph.D., an instructor
in oncology, has joined the faculty of

the Department of Ra-
diation Oncology and
Molecular Radiation
Sciences. In the clinic,
she is focused on the
treatment of head and
neck cancer, and her

research is concentrated on integration
of novel molecular imaging techniques
into the clinic. Dr. Kiess has degrees in
chemical engineering, medicine, and
biomedical engineering. She recently
completed a fellowship in radiology at
Johns Hopkins under the supervision
of Dr. Martin Pomper.

Brian Ladle, M.D., Ph.D., has been 
appointed to the Pediatric Oncology

Program as an instruc-
tor in oncology and 
pediatrics.  He will 
be establishing an im-
munotherapy program
for pediatric solid 
tumors, with a special

focus on sarcomas. Dr. Ladle is a grad-
uate of the Johns Hopkins University
School of Medicine and completed his
pediatric hematology/oncology fellow-
ship at Johns Hopkins. He conducted his
postdoctoral research in Dr. Elizabeth
Jaffee’s laboratory, which included sem-
inal studies detailing the mechanisms of
regulatory antitumor immune responses. 

Julie Nauroth, Ph.D.,
has been appointed 
director of the Flow
Cytometry/Human
Immunology Core
Laboratory. Dr. Nauroth
has been a manager of

clinical research, was a project manager
for a number of collaborative studies
for DSM Nutritional Products (formerly

Zheyu Wang, Ph.D., an assistant pro-
fessor of oncology, was selected after 

a national search to 
join the Division of
Biostatistics and Bioin-
formatics. Dr. Wang
completed her under-
graduate education 
in statistics at Peking

University in China as a student in the
prestigious Yuanpei Program which
fosters interdisciplinary education. 
Her research is focused on diagnostic
cancer tests and biomarker develop-
ment, including the development of
methodology for studies related to the
accuracy of medical diagnostic tests.

John Wrangle, M.D., M.P.H., was 
appointed an instructor in oncology 

in the Cancer Biology
Program. Dr. Wrangle’s
research is focused on
epigenetics (nonmuta-
tional gene alterations)
and clinical trials for
esophageal cancer and

lung cancer. He will oversee and manage
clinical trials and biomarker strategies
critical to the ongoing success of 
the Stand Up To Cancer epigenetics
grant and the lung cancer SPORE 
(Specialized Programs of Research 
Excellence) projects.
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Pancreatic Cancer
Dream Team
Pancreatic cancer and immunology 
expert Elizabeth Jaffee, M.D., was 
selected to lead a Stand Up To Cancer
(SU2C)-Lustgarten Foundation Pancre-
atic Cancer Convergence Dream Team.

Dr. Jaffee, the Dana
and Albert “Cubby”
Broccoli Professor 
in Oncology and Co-
Director of the Skip
Viragh Center for Pan-
creas Cancer Research

and Clinical Care, will lead a team of
scientists from nine institutions. Fund-
ing totaling $8 million will be used to
develop immune therapies that use 
patients’ own immune cells to fight
pancreatic cancer. The research team,
which is set to begin work in July 2014,
hopes to turn this deadly cancer into 
a highly treatable one. 

The other participating institutions 
are the University of Pennsylvania;
Washington University in St. Louis, the
University of California San Francisco,
Oregon Health & Science University,
NYU Langone Medical Center, Stanford
University, the University of Cambridge
in the United Kingdom, and the Memo-
rial Sloan Kettering Cancer Center.

American Association
for Cancer Research
Honors
The 2014 American Association for
Cancer Research (AACR) Team Science
Award was presented to the Duke 
University/Johns Hopkins University/
National Cancer Institute (NCI) Malig-
nant Brain Tumor Team.  The multi-
institutional team includes 26 faculty
members from Duke, Johns Hopkins,
and the NCI. The team was selected 
because of the immense impact their

research has had on our understanding
of the biology of glioblastoma multi-
forme (GBM), the most common and
lethal type of brain cancer. The Johns
Hopkins team included Kimmel Cancer
Center investigators Luis Diaz, M.D.,
Allan Friedman, M.D., Kenneth 
Kinzler, Ph.D., Nickolas Papadopoulos,
Ph.D., Victor Velculescu, M.D., Ph.D.,
and Bert Vogelstein, M.D., The award
recognizes an outstanding interdisci-
plinary research team for its innovative
and meritorious scientific work that
has advanced or will likely advance
cancer research, detection, diagnosis,
prevention or treatment.

This latest honor marks the second
year in a row that Kimmel Cancer 
Center clinicians and scientists were
recipients of the Team Science Award.
Last year, it was presented to a multi-
institutional team led by Ralph
Hruban, M.D., for work deciphering
the genetic changes that characterize
pancreatic cancer. Other Kimmel Cancer
Center team members were Luis Diaz,
M.D., James Eshleman, M.D., Ph.D.,
Michael Goggins, M.D., Joseph Her-
man, M.D., Christine Iacobuzio-
Donahue, M.D., Scott Kern, M.D.,
Kenneth Kinzler, Ph.D., Alison Klein,
Ph.D., Alan Meeker, Ph.D., Nick Pa-
padopoulos, Ph.D., Victor Velculescu,
M.D., Ph.D., Bert Vogelstein, M.D.,
Christopher Wolfgang, M.D., Ph.D.,
and Laura Wood, M.D., Ph.D.

Cancer epigenetics expert Stephen B.
Baylin, M.D., and cancer genetics 
expert Kenneth W. Kinzler, Ph.D.,
were among the 36 scientists elected to
AACR’s 2014 Class of Fellows. The fel-
lows represent distinguished scientists
whose major scientific contributions
have propelled significant innovation
and progress against cancer. Donald
Coffey, Ph.D., Carol Greider, Ph.D.,

and Bert Vogelstein, M.D., were
among the 106 selected in 2013 to the 
inaugural class of the Fellows of the
AACR Academy, created to recognize
distinguished scientists. 

State Honors

Johns Hopkins received three of four
implementation awards given by the
Maryland Cancer Collaborative, the
group that oversees the Maryland
Comprehensive Cancer Control Plan.
Johns Hopkins was honored for its Day
at the Market program, a bimonthly
event funded in part by the Maryland
Cigarette Restitution Fund, that brings
nurses and other clinicians, safety 
experts, and various caregivers to the
Northeast Market on Monument Street
in East Baltimore to provide informa-
tion about prevention and detection 
of cancer and other diseases and 
ways to achieve a healthier lifestyle.
Awards also went to the Komen-funded
breast cancer patient webinars and 
the survivorship program and video, 
“Managing Cancer in the Workplace.”
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The American Association for the 
Advancement of Science (AAAS) has an-
nounced that Philip Cole, M.D., Ph.D.,
director of the Chemical Therapeutics
Program and the E.K. Marshall and
Thomas H. Maren Professor of 
Pharmacology and Director of the
Department of Pharmacology and
Molecular Sciences was among its 
388 new fellows from around the world.
AAAS fellows are elected by their
peers and honored for their scientifi-
cally or socially distinguished efforts 
to advance science or its applications. 

Roisin Connolly, M.B.B.S., received
the American Society of Clinical Oncol-
ogy (ASCO) Conquer Cancer Founda-
tion Career Development Award
(CDA), which provides patient-oriented
cancer research funding for young can-
cer doctors new to academic medicine.

Oncology chaplain the Rev. Rhonda
Cooper, M.Div., has been appointed
the Association of Professional 
Chaplains state representative for
Maryland and District of  Columbia.

Charles Drake, M.D., Ph.D. and Drew
Pardoll, M.D., Ph.D., were among 
49 scientists awarded a $9.6 million
Melanoma Research Alliance grant to
investigate new treatments and cures
for melanoma. Recipients were selected
from leading academic institutions
around the world. 

The Division of Biostatistics and Bioin-
formatics’ Elana Fertig, Ph.D., led 
a team that won a 2013 DREAM8 
Challenge. The Dialogue on Reverse
Engineering Assessment and Methods
(DREAM) project is an initiative to 
advance the field of systems biology
through the organization of challenges
to foster the development of predictive

The Best Nursing
The Johns Hopkins Hospital Depart-
ment of Nursing, which includes 
oncology nursing, for a third time
achieved Magnet Recognition status
from the American Nurses Creden-

tialing Center. 
This prestigious des-
ignation recognizes 
quality patient care,
nursing excellence,

and innovations in professional nurs-
ing practice. The Magnet appraisers
were particularly impressed by the
strength of interdisciplinary collabora-
tion, the dedication of all staff to 
patient safety initiatives, and the level
of engagement of nurses in building
design and information technology
projects. Johns Hopkins nursing was
the first in Maryland to receive this
renowned recognition. 

The Baltimore-based Abell Foundation
awarded Nita Ahuja, M.D., a $50,000
grant for her development of a screen-
ing blood test for early detection of 
pancreatic cancer in high-risk patients.
The award honors university researchers
who have a positive impact on the
health of Baltimore citizens.

The National Institute of General Med-
ical Sciences has awarded $11.6 million
over five years to Jef Boeke, Ph.D.,
professor of molecular biology and 
genetics, who has a joint appointment
at the Kimmel Cancer Center. The funds
will be used to create a new national
center, called the Center for Systems Bi-
ology of Retrotransposition. The center
will focus on the workings of so-called
jumping genes—DNA segments that
can copy and paste themselves into
new areas of the genome.

models that allow scientists to better
understand human disease. 

Pediatric oncologist Christopher 
Gamper, M.D., Ph.D., was selected the
2013 Hyundai Scholar. Hyundai Hope
on Wheels supported his research on
immunotherapy for children with 
refractory and relapsed cancers. Dr.
Gamper also received the St. Baldrick’s
Foundation Scholar Award. The foun-
dation’s St. Baldrick’s Fellow award
went to Brian Ladle, M.D., to support
his research using vaccines to activate
the immune system against cancer. 
Dr. Ladle also received an award from
Alex’s Lemonade Stand Foundation 
for Childhood Cancer for his immune
therapy research.

Ralph Hruban, M.D., director of 
the Sol Goldman Pancreatic Cancer 
Research Center, was elected to the
German National Academy of Sciences
Leopoldina. Founded in 1652, it is the
world’s oldest continuously existing
academy for medicine and the natural
sciences. Dr. Hruban was recognized
for his contributions to pancreatic
pathology and pancreatic cancer genet-
ics. Dr. Hruban was also honored with
the inaugural Ruth Leff Siegel Award
for Excellence in Pancreatic Cancer 
Research.  The award recognizes an 
investigator who has made a significant
contribution to the understanding
and/or treatment of pancreatic cancer.

Image Recovery Center founder
Marianne Kelly was honored for her
service to cancer patients with the 
Spirited Woman in Business Award
from the MyCity4Her organization.

Medical student Isaac Kinde won
third-prize in the graduate division of a
national Collegiate Inventors Competi-
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tion for his work as part of the Ludwig
Center team that developed a test to 
detect ovarian and endometrial cancers.
Finalists were invited to the White
House to meet with the science and
technology advisor to President Obama.

The Pancreatic Cancer Action Network
awarded Dung Le, M.D., the Pancre-
atic Cancer Action Network and Amer-
ican Association for Cancer Research
(AACR) Research Acceleration Net-
work (RAN) grant. The RAN grant is 
a $1 million grant that offers strategic
funding and project management serv-
ices to high-priority projects already
underway within the pancreatic cancer
research community.

David Loeb, M.D., Ph.D., was among
the 12 U.S. researchers selected to re-
ceive a 2014 Reach Grant from Alex’s
Lemonade Stand Foundation for Child-
hood Cancer. The two-year, $250,000
award is for his research of Ewing’s
sarcoma and is designed to overcome
significant barriers that impede the
translation of innovative and important
research ideas from the lab to the clinic. 

The 2013 American Cancer Society (ACS)
Clinical Research Professor Award was
awarded to Steve Meltzer, M.D. This
exclusive award is presented to just two
researchers each year and supports 
the winner’s research program with
$80,000 per year for five years.

Breast cancer, survivorship care, and
consumer health informatics expert
Robert S. Miller, M.D., F.A.C.P., was
appointed editor-in-chief of Cancer.Net,
the American Society of Clinical Oncol-
ogy’s patient information website.

Molecular biology and genetics expert
and Howard Hughes Medical Insti-
tute investigator, Duojia “D.J.” Pan,
Ph.D., received a Paul Marks Prize for
Cancer Research, an award for those
aged 45 years or younger who are fur-
thering the understanding of cancer. 

Zeshaan Rasheed, M.D., Ph.D., 
received the V Foundation for Cancer
Research’s V Scholar Grant for his re-
search of the tumor microenvironment
and stem cell plasticity in pancreatic
cancer. The award includes a $200,000
two-year grant designed to identify, 
retain, and further the careers of young
scientists developing independent 
laboratory research projects.

Bone marrow transplant expert 
Georgia Vogelsang, M.D., won the
2013 American Society of Hematology
(ASH) Exemplary Service Award. 
Established in 1998, the award recog-
nizes an individual whose outstanding
service has significantly advanced the
interests of the society over a period 
of several years. ASH is the world’s
largest professional organization dedi-
cated to the causes and treatments of
blood disorders.

Lei Zheng M.D., Ph.D., received an
award from the Susan Cohan Colon
Cancer Foundation to support a colon
cancer vaccine research program. 
The research will test a combined 
vaccine/epigenetic-based approach 
to treating colon cancer. 

The Rally Foundation for Childhood
Cancer Research announced awards 
of more than $1 million to 23 academic 
institutions across the U.S. David Loeb,
M.D., Ph.D., received support for his
sarcoma research.

Cancer Scientists 
Having Impact against
Other Diseases
Jonathan Powell, M.D., Ph.D., was
awarded a $50,000 BioMaryland LIFE
(Leading Innovative Faculty Entrepre-
neurs) research grant to further de-
velop a new therapeutic agent for type 2
diabetes. The LIFE grants are intended
to help advance research in biotech and
biopharma, medical devices, or diag-
nostics that have the greatest potential
for commercial application.

It’s a Telly!
The Kimmel Cancer Center has been
awarded three Telly Awards for two
videos produced and edited by advi-
sory board member Laurie Singer,
Tim Bloomquist and the cancer center
Office of Public Affairs. A pediatric
cancer video called “I Have Cancer” 
received two of its highest  
honors, the Silver Telly, in
the Education and Health
and Wellness categories. A
Bronze Telly in the Education
category was awarded for 
the video “The Pancreas
Cancer Couples Retreat 
at Johns Hopkins.” The
videos were selected from
some 12,000 worldwide entries. Win-
ners are selected by the Silver Telly
Council, which includes leaders in ad-
vertising, production and creative serv-
ices from across the U.S. 

Watch the videos:
youtube.com/johnshopkinskimmel
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“The patients, not the scientists,  
will tell the story of epigenetics.”

—Stephen Baylin



Cancer affects 1 in 3 Americans in their 
lifetime. Now’s your chance to ride with thousands 
with one goal, to conquer cancer.

Join an unforgettable 2-day cycling adventure through  
The Capitol Region’s picturesque countryside.

All you need is motivation, a bike and a helmet. The rest is history. 
Be part of it.

STRENGTH IN 
NUMBERS

REGISTER TO RIDE
RIDETOVICTORY.ORG 
855.822.RIDE [7433]
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