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PRESIDENT’S LETTER

Laurie H. Glimcher, MD
President and CEO, Dana-Farber Cancer Institute

Dear Readers,

In a broad sense, the history of cancer research can be divided 
into a series of eras – periods in which particular approaches to 
treatment came to be seen as holding exceptional promise, attract-
ing an influx of researchers and resources. This occurred early in 
the 20th century, when scientists seized on the possibility that  
X-rays could destroy tumors. It occurred in the 1940s, when work 
by Dana-Farber founder Sidney Farber, MD, and others sparked a 
decades-long effort to develop chemotherapy drugs. Discoveries 
about the role of genes in cancer – and the mapping of the human 
genome in the early 2000s – led to drugs that target specific abnor-
mal genes or proteins in human cells. Most recently, the success of 
drugs that mobilize the immune system against tumor cells have 
ushered in the era of cancer immunotherapy.

In each case, the pattern is the same: Even as a new form of 
cancer therapy captures the imagination of the scientific community 
and general public, some researchers focus on areas that ultimately 
spark the next revolution. Often unheralded, always persistent,  
these scientists take on some of the fundamental questions about 
how cancer cells operate. Sidney Farber persevered in studying  
chemotherapy agents at a time when conventional wisdom held they 
would be too toxic for patients. And researchers like Dana-Farber’s 
Gordon Freeman, PhD, continued exploring the immune system’s 
interactions with cancer when advances in chemotherapy and  
targeted therapy were making headlines.

The articles in this issue exemplify this process. Two deal with 
immunotherapy, a field that has generated tremendous excitement in 
recent years. One describes Dana-Farber scientists’ efforts to make 
tumors “hot” – more susceptible to certain types of immunotherapy 
drugs. The second provides a step-by-step look at the making of 
CAR T cells, which are immune system cells specially engineered 
to attack tumors. The third focuses on epigenetics, the field of how 
genes are controlled. Although it hasn’t – yet – transformed cancer 
treatment the way genomics and immunotherapy have, many scien-
tists believe its impact may be just as great. Dana-Farber scientists 
explain the role epigenetics plays in cancer, and how understanding 
that role suggests new approaches to therapy.

Progress against cancer comes in waves: As new therapies come 
to the fore, others take shape in the distance. It’s this continuum that 
makes our work as scientists so challenging, and so rewarding.

“Even as a new form of 

  cancer therapy captures the

  imagination of the scientific 

  community and  general 

  public, some researchers 

  focus on areas that ultimately 

  spark the next revolution.”

– Laurie H. Glimcher, MD
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Dana-Farber molecular 
biologist and immunolo-
gist Gordon J. Freeman, 
PhD, was awarded the 
2017 Warren Alpert 
Foundation Prize for 
transformative discover-
ies in the field of cancer 
immunology. Freeman 
and four other scientists 
from around the world 
shared a $500,000 prize, 
given in association 
with Harvard Medical 
School (HMS), recogniz-
ing “seminal discoveries 
that hold the promise to 
change our understanding 
of disease or our ability 
to treat it.” 

The advances achieved 
by the five recipients 
“have led to the develop-
ment of effective immune 

Immunotherapy Pioneer Freeman Wins  
Warren Alpert Foundation Prize       

AROUND THE INSTITUTE

Gordon Freeman, PhD, was one of five pioneering scientists nationwide to receive the  
2017 Warren Alpert Foundation Prize for transformative discoveries in the field of  
cancer immunology.

therapies for several 
types of cancer,” ac-
cording to the prize 
announcement. Free-
man discovered critical 
molecular pathways that 
allow cancer to escape 
recognition and attack 
by the body’s immune 
system. His research 
contributed to the iden-
tification of PD-L1 and 
PD-L2 protein ligands 
on tumor cells and their 
interaction with PD-1 
on T cells. Blocking this 
pathway with antibod-
ies, Freeman showed, 
can strip cancer cells 
of their disguise and 
restore the power of 
the immune forces to 
destroy them. 

These insights helped 

launch a generation of 
novel drugs, known as 
checkpoint blockers, that 
in the past several years 
have made immuno-
therapy one of the most 
exciting new strategies 
for treating cancer and 
extending patients’ lives. 

“We are thrilled at this 
extraordinary recogni-
tion for Gordon and his 
work,” says Dana-Farber 
President and CEO  
Laurie H. Glimcher, 
MD. “I’ve seen how his 
work in cancer immu-
nology has guided and 
inspired cancer research-
ers and caregivers all 
over the world, and his 
insights have profoundly 
altered the understand-
ing of disease develop-
ment and treatment.” 

Sharing the prize with 
Freeman are Arlene 
Sharpe, MD, PhD, of 
HMS; James Allison, 
MD, of the University 
of Texas MD Anderson 
Cancer Center; Lieping 
Chen, MD, PhD, of Yale 
University; and Tasuku 
Honjo, MD, PhD, of 
Kyoto University. The 
Warren Alpert Founda-
tion Prize honors trail-
blazing scientists whose 
work has led to the 
understanding, preven-
tion, treatment, or cure 
of human disease.
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AROUND THE INSTITUTE

Dana-Farber Chief Scientific Officer 
Barrett Rollins, MD, PhD

An analysis included 
in a report by The Lancet 
Oncology shows that sci-
entific publications from 
Dana-Farber have the 
highest impact among 

Dana-Farber Has Highest Research Citation Publication Impact
the 12 leading U.S.  
cancer centers.

In listing research 
productivity of leading 
U.S. cancer centers, the 
report showed Dana-

Farber as hav-
ing the highest 
“field-weighted 
citation impact” 
of its scientific 
publications from 
2011-15.

During that  
period, 3,202 
Dana-Farber 
publications were 
cited 118,953 
times in the 
scientific litera 
ture, the analysis 

showed, yielding a field-
weighted citation impact 
of 4.62. The world aver-
age citation impact score 
is 1.00. That means that, 
on average, Dana-Far-
ber’s citation impact is 
about 2.5 times greater 
than the average for the 
United States, which is 
1.88. Of the 11 other 
U.S. cancer centers,  
the next highest score 
was 3.62.

“The fact that Dana-
Farber’s publications 
impact is more than 
four times higher than 
the average oncology 
paper is impressive,” 
said Dana-Farber Chief 

Scientific Officer Barrett 
Rollins, MD, PhD.

The analysis was origi-
nally published in 2017 
in the Elsevier Cancer 
Research Report. Lancet 
Oncology released the 
Commission on Future 
Cancer Research Priori-
ties in November 2017.

The commission 
builds on and extends 
recommendations of the 
2016 Cancer Moonshot 
Blue Ribbon Panel  
to create a road map  
and plan of action to  
accelerate research, 
treatment, symptom  
control, and health  
systems improvement.

To get the latest news and information delivered to you, subscribe to our 
Spotlight newsletter at www.dana-farber.org/subscribe.

STAY CONNECTED TO DANA-FARBER

Stay up to date with the latest information about cancer treatment, research, and patient care on  
our Insight blog at http://blog.dana-farber.org/insight.

Dana-Farber President and CEO Recognized for Excellence
Dana-Farber President and CEO Laurie H. Glim-

cher, MD, was honored in November 2017 by the 
Association of American Medical Colleges (AAMC) 
with its prestigious Award for Distinguished Research 
in the Biomedical Sciences at a special presentation  
in Boston.

The annual prize, which AAMC first bestowed in 
1947, honors outstanding medical research related to 
health and disease. It specifically recognizes research 
and work that has a positive impact on medicine and 

the health of patients and populations.
Glimcher has made numerous discoveries that have 

advanced treatments for many diseases and chronic 
conditions, including cancer, asthma, and osteoporo-
sis. She is widely considered to be the international 
authority on the development and activation of 
lymphocytes in the immune system. In addition to 
her pioneering research, Glimcher is a distinguished 
leader in academic medicine, previously serving as 
dean of Weill Cornell Medical College.
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AROUND THE INSTITUTE

Boston Magazine 
named 101 physicians 
and surgeons affiliated 
with Dana-Farber to 
its annual Top Doctors 
guide, published in late 
2017. Drawing from a 
Castle Connolly Medi-
cal database, the list 

consists of hundreds of 
Boston-area physicians 
from many specialties.

Holcombe Grier, 
MD, of Dana-Farber/
Boston Children’s Can-
cer and Blood Disorders 
Center, received the 
Distinguished Career 
Award from the Ameri-
can Society of Pediatric 

Hematology/Oncology 
(ASPHO) at its 2017 
annual meeting. Grier is 
acknowledged by peers 
as a world authority in 
pediatric solid tumor 
clinical research.

Eric P. Winer, MD, 
chief of breast oncol-
ogy in Dana-Farber’s 
Susan F. Smith Center 

IN THE NEWS

Targeted Drug Shows Promise Against  
Rare Advanced Kidney Cancer

for Women’s Cancers, 
was honored with the 
2017 Gianni Bonadonna 
Breast Cancer Award by 
the American Society 
of Clinical Oncology. 
The award recognizes an 
active researcher with 
a distinguished record 
of accomplishments in 
advancing the field.

Some patients with a form of advanced kidney 
cancer that carries a poor prognosis benefited from 
an experimental drug targeted to an abnormal  
genetic pathway causing cancerous growth, accord-
ing to research led by a Dana-Farber researcher. 

The drug, savolitinib, showed clinical activ-
ity in patients with metastatic papillary renal cell 
carcinoma (PRCC) whose tumors were driven by 
overactivity of the MET signaling pathway, but was 
not effective for patients whose tumors lacked the 
MET abnormality, say the investigators, led by Toni 
Choueiri, MD, who directs Dana-Farber’s Lank Cen-
ter for Genitourinary Oncology. 

These results, reported in the Journal of Clinical 
Oncology, suggest that savolitinib holds promise as a 
treatment for a subgroup of patients with metastatic 
papillary renal cell carcinoma, the researchers say.

In the U.S. alone, about 6,400 cases of PRCC were 
estimated to be diagnosed in 2017, compared to a 
total of 64,000 cases of kidney cancers. The majority 
are classified as clear cell renal cell cancers. Papil-
lary renal cell carcinoma are non-clear cell kidney 
cancers. No good treatments exist for advanced or 
metastatic PRCC. 

The trial tested savolitinib, a potent and selective 
MET inhibitor, in 109 patients with locally advanced 
or metastatic PRCC. Of the 109 patients, 40 percent 
had tumors driven by MET, 42 percent had tumors 

that did not rely on MET, and MET status was  
unknown in 17 percent of patients. 

When results were analyzed, 18 percent of patients 
with MET-driven cancers had significant shrinkage 
of their tumors, and 50 percent had stable disease. By 
contrast, none of the patients with MET-independent 
tumors had shrinkage response, and only 24 percent 
had stable disease. 

“These data support the hypothesis that savolitinib 
has antitumor activity in patients with MET-driven 
papillary renal cell carcinoma,” according to the 
authors. “Our study identified a defined molecular 
group and highlights the prevalence of MET-driven 
disease in this rare population of PRCC patients.”

 Toni Choueiri, MD
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AROUND THE INSTITUTE

Working to develop 
a new diagnostic test 
for ovarian cancer, 
researchers at Dana-
Farber and Brigham and 
Women’s Hospital have 
devised an approach 
using molecules whose 
existence was unknown 
just 25 years ago. 

Currently, there are 
no FDA-approved 
screening tests for ovar-
ian cancer. The CA125 
test – developed by 
Dana-Farber researchers 
in the 1980s and used 
to determine if ovarian 
cancer has recurred – 
probes blood samples 
for a protein secreted in 
large amounts by ovar-
ian cancer cells. It is 
prone to produce false 

positives and hasn’t 
been shown to improve 
survival rates in primary 
ovarian cancer. 

A test capable of 
detecting the disease 
early could dramati-
cally improve survival 
rates. “Seventy percent 
of women with ovarian 
cancer are first diag-
nosed when the disease 
has reached stage III 
or IV,” says Dipanjan 
Chowdhury, PhD, senior 
author of the paper and 
chief of Radiation and 
Genomic Stability at 
Dana-Farber. “At that 
point, only about 30 per-
cent of patients survive 
for at least five years. 
By contrast, the five-
year survival rate for 

women diagnosed with 
stage I ovarian cancer is 
92 percent.”

The new test, which 
is described in a paper 
in the journal eLife, is 
based on microRNAs 
– molecular kin of the 
better-known messenger 
RNA – that can signal 
the presence of ovarian 
cancer and can be culled 
from a blood sample. In 
initial experiments, the 
test proved superior to 
existing diagnostic tests 
for ovarian cancer. 

Chowdhury and his 
colleagues collected 
blood samples from  
179 women, some 
healthy and some about 
to receive treatment for 
ovarian cancer. They 

compiled a profile of 
the microRNAs within 
each sample – a readout 
of the various kinds of 
microRNA molecules 
it contained. In tests 
involving a separate 
group of women, the 
model significantly 
outperformed CA125 in 
identifying those with 
ovarian cancer. It also 
proved far better than 
ultrasound at predicting 
the disease. 

Before the test can be 
declared clinic-ready, 
researchers will study 
how the microRNA 
signature changes over 
time, and whether it  
can be used to detect 
ovarian tumors at their 
formative stages.

Research Points Way to Blood Test for Ovarian Cancer

Dana-Farber under-
scored its commitment 
to providing cutting-edge 
patient support during 
and after treatment with 
the 2017 opening of its 
newly expanded Leon-
ard P. Zakim Center for 
Integrative Therapies and 
Healthy Living. 

The Zakim Center 
helps patients maintain 
quality of life during and 
after cancer treatment. 
Its offerings include 

acupuncture, massage, 
meditation, arts thera-
pies, nutrition, exercise, 
and more.

The center is housed 
in a specially designed 
area featuring five treat-
ment rooms for acu-
puncture and massage, 
a consult room, a studio 
for yoga and group 
movement class, and an 
exercise training studio. 
With the opening, Dana-
Farber became the first 

Institute Unveils Expanded Center for Integrative Therapies
comprehensive cancer 
center in Boston to offer 
such a broad selection  
of services. 

“This dedicated new 
space will allow us to 
create an environment 
focused on healing and 
expand our services to a 
greater proportion of our 
patients,” said Jennifer 
Ligibel, MD, director 
of the Zakim Center. 
“Mounting evidence 
shows that healthy nutri-

tion and physical activity 
not only help patients 
become stronger and 
more resilient but also 
have better outcomes.”

The Zakim Center  
was formed in 2000 as 
part of the legacy of 
Boston activist Leonard 
“Lenny” Zakim, who 
was a patient at Dana-
Farber in the 1990s. He 
believed more patients 
should have access to 
integrative therapies.
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The National Cancer 
Institute (NCI) awarded 
four Dana-Farber 
researchers Outstand-
ing Investigator Awards 
(OIA) for ongoing 
progressive research 
within their respective 
areas of study. William 
Kaelin, MD; A. Thomas 
Look, MD; Kimberly 
Stegmaier, MD; and 
Jean Zhao, PhD, are 
all cancer researchers 
who were nominated by 
Dana-Farber and served 
as principal investigators 
on an NCI grant for the 
last five years and have 
demonstrated outstand-
ing cancer research 
productivity. The OIA 
provides funding of up 
to $600,000 in direct 

costs per year for seven 
years to advance each 
researcher’s respective 
investigations.

“These awards are 
directly funding investi-
gations into the deadli-
est and most difficult 
diseases that we face in 
modern medicine,” said 
Laurie H. Glimcher, 
president and CEO, 
Dana-Farber. “The criti-
cal next step is to dig 
further into these  
advancements so that 
they become more 
widely attainable for 
patients, and this NCI 
funding is an integral 
part of that mission.”

Kaelin is professor 
of medicine at Dana-
Farber and Brigham and 

Women’s Hospital, Har-
vard Medical School, 
and investigator at the 
Howard Hughes Medi-
cal Institute. He has a 
long-standing interest 
in treating particular 
cancers, such as kidney 
cancer, based on an un-
derstanding of the genes 
that are altered in those 
cancers and the specific 
vulnerabilities created 
by those alterations.

Look is a senior 
molecular biologist and 
principal investigator 
in pediatric oncol-
ogy at Dana-Farber and 
professor of pediatrics 
at Harvard Medical 
School. He is interested 
in one of the most puz-
zling problems in cancer 
biology – how genes 
that function well under 
normal conditions can 
acquire properties en-
abling them to take over 
the cell’s machinery 
and impose a malignant 
cancerous state.

Stegmaier is a Ted 
Williams investigator, 
vice chair for pediat-
ric oncology research, 
and co-director of the 
Pediatric Hematologic 
Malignancies Program 
at Dana-Farber and is 
an associate professor 
of pediatrics at Harvard 
Medical School. She is 
focused on researching 

Four Researchers Earn NCI ‘Outstanding Investigator Awards’

William Kaelin, MD

acute myeloid leuke-
mia (AML), the most 
common cause of acute 
leukemia in adults and 
the second most com-
mon cause in children.

Zhao is a professor of 
cancer biology at Dana-
Farber and professor of 
biological chemistry and 
molecular pharmacol-
ogy at Harvard Medical 
School, and co-leader 
of the Breast Cancer 
Program at Dana-Farber/
Harvard Cancer Center. 
She has been focusing 
on investigating molecu-
lar mechanisms of signal 
transduction in cancer, 
in particular, the Phos-
phatidylinositol 3-Kinase 
(PI3K) signal pathway in 
breast cancer. 

“[This award] ad-
dresses a problem that 
many cancer researchers 
experience: finding a bal-
ance between focusing 
on their science while 
ensuring that they will  
have funds to continue 
their research in the fu-
ture,” said Dinah Singer, 
PhD, director of NCI’s 
Division of Cancer  
Biology. “With seven 
years of uninterrupted 
funding, NCI is provid-
ing investigators the 
opportunity to fully 
develop exceptional  
and ambitious cancer 
research programs.”
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A closer look at some of 
the cancer medicine and 
research terms you may 
find in this issue.
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AML (acute myeloid  
leukemia): A quickly pro-
gressing disease in which too 
many immature white blood 
cells (called myeloblasts)  
are found in the blood and 
bone marrow.

CAR T-cell therapy: A  
cancer treatment that alters 
a patient’s T cells to attack 
cancer cells. T cells are taken 
from the patient’s blood and 
then, in the laboratory, armed 
with a special receptor that 
binds to a specific protein on 
the patient’s cancer cells. The 
receptor is called a chimeric 
antigen receptor (CAR).

epigenetics: The field of how 
genes are controlled – how 
they’re switched on or off to 
meet the needs of a cell, an 
organ, or an entire organism.  
It explains how traits can  
be inherited that are not  
the result of changes in the 
DNA sequence.

translational research: The 
process of using the results of 
laboratory research to develop 
new ways to treat and diagnose 
diseases such as cancer.

Researchers Find Cell Cycle-Blocking 
Drugs Can Shrink Tumors

In the relatively brief time 
that drugs known as CDK4/6 
inhibitors have been used to treat 
metastatic breast cancer, doctors 
have made a startling observation: 
In certain patients, the drugs – de-
signed to halt cancer cell division 
– do not just stop tumors from 
growing but can also cause them 
to shrink, in some cases markedly. 

New research by scientists at 
Dana-Farber and Brigham and 
Women’s Hospital (BWH) reveals 
one mechanism behind these 
tumor regressions. In a study 
published in Nature, investigators 
showed that CDK4/6 inhibitors 
not only stymie the division of 
cancer cells but can also spur 
the immune system to attack and 
kill the cells. When coupled with 
other immunotherapy agents, the 
anti-cancer effect can be even 
greater, they report. 

The findings suggest that the 
drugs’ potential in cancer treat-
ment has only begun to be tapped. 
If their effectiveness increases in 
combination with immunothera-
pies, as early evidence indicates, 
that potential may be greater than 
is even now apparent. 

“The CDK4 and 6 proteins are 
critical drivers of the cell-division 
cycle,” says Dana-Farber’s Shom 
Goel, MD, PhD, who is first 
author of the study with Molly 
DeCristo of BWH. “Agents  
that block these proteins – 
CDK4/6 inhibitors – have shown 
promise against other types of 
tumors. In early clinical trials, we 

noticed that in some breast cancer 
patients the tumors didn’t just 
remain the same size, but  
began to recede – sometimes 
quite dramatically.” 

To understand why this occurs, 
researchers examined the effect 
of a CDK4/6 inhibitor called 
abemaciclib in mice with breast 
or other solid tumors. They found 
the agent not only stalled the  
tumor cell cycle but also caused 
the immune system to attack 
tumors. They confirmed the find-
ing by analyzing samples from 
women in a trial of a CDK4/6 
inhibitor for breast cancer. 

The drugs trigger an anti-tumor 
immune response in two ways.  
In cancer cells, the drugs produce 
a substantial increase in abnormal 
proteins on the cells’ surface. 
These proteins, called antigens, 
signal the immune system that a 
diseased or cancerous cell is pres-
ent and needs to be eliminated. 
At the same time, the drugs can 
spark a reduction in T regulatory 
cells (Tregs), which usually tamp 
down the immune response to 
disease or infection. 

“It appears that the CDK4/6 
inhibitors might be able to  
sensitize some patients’ cancers 
to the anti-tumor effects of  
immune checkpoint inhibitors,” 
Goel says. “The result might  
be especially encouraging for 
breast cancer patients, who  
have derived little benefit  
from immunotherapy in trials 
conducted to date.”
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Why are clinical trials  
so important?

Clinical trials are the only way 
to rigorously assess the safety 
and efficacy of new cancer drugs 
or drug combinations. Clinical 
trials are done with a great deal 
of care and generate a lot of data 
that present the means for truly 
analyzing whether a drug is  
safe for patients, what the right 
dosage is, and how effective the 
drug is either alone, in combi-
nation, or in comparison with 
standard treatment. 

eoffrey Shapiro, MD, PhD, is director of  

Dana-Farber’s Early Drug Development Center 

(EDDC), which specializes in conducting  

phase 1 clinical trials: small, carefully designed 

safety studies of experimental drugs being given 

to patients for the first time. 

Xxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxx
xxxxx

G
INTERVIEW BY MEGAN RIESZ

FIVE QUESTIONS FOR
 GEOFFREY SHAPIRO

sarcoma. Additionally, the develop-
ment of PARP inhibitors, which can 
cause the death of some cancer cells 
with DNA repair deficiencies, have 
shown success in patients with ovar-
ian cancer and a subset of triple-
negative breast cancer – and we’re 
extending the work to pancreatic 
and prostate cancer. In immuno-
oncology, we are focusing on novel 
combinations with immune check-
point inhibitors – drugs that unleash 
an immune system attack on cancer 
cells – in order to manipulate recal-
citrant cancers into regressing and 
responding to these drugs. 

What clinical trials happening 
right now could signal improve-
ments in patient outcomes?

We have trials directly addressing 
drug resistance. For example, when 
a cell becomes resistant to PARP 
inhibitors, we’re figuring out why 

What prominent advancements 
have come out of our clinical 
trials in the past year?

There has been tremendous 
progress in the development of 
cell cycle-related agents, includ-
ing CDK inhibitors, which can 
prevent the proliferation of cancer 
cells. CDK inhibitors have trans-
formed the treatment of estrogen 
receptor-positive (ER+) breast 
cancer. We’re now extending these 
drugs to other diseases, including 
lung cancer, glioblastoma, and 
some forms of lymphoma and 

FIVE QUESTIONS 
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      There has been tremendous progress in the 

development of cell cycle-related agents, including 

CDK inhibitors, which can prevent the proliferation 

of cancer cells.” – Geoffrey Shapiro, MD, PhD

“ and developing drug combina- 
tions to reverse that resistance.  
In addition, we’re beginning to 
better understand the complexity  
of cells composing the tumor 
microenvironment that  
suppresses the body’s immune  
system response. We’re develop-
ing novel agents to prevent or 
reverse that suppression.

 
How are our clinical trials  
typically funded?

Three ways. The first involves 
a pharmaceutical company that 
sponsors the study and pays for the 
trial. This usually comes with full 
funding. The second is an inves-
tigator-initiated trial, in which we 
bring an idea to a drug company. 
They’ll provide some funding if 
they’re interested and we fill in 
with grants and philanthropy. The 
third way is through the National 

Cancer Institute (NCI). We’re one  
of 12 major Experimental Thera-
peutics Clinical Trials Network 
sites, which means we have a fed-
eral grant enabling us to conduct 
studies sponsored by the NCI. In 
this case, the NCI supplies the drug 
and oversees the study. But, as with 
every federal grant in this day and 
age, it’s under-funded – and we fill 
in those gaps with philanthropy, or 
even supplemental grants.

What should people should 
know about clinical trials?

 Although we do very well  
in enrolling patients in clinical 
trials at Dana-Farber, nationally  
the percentage of patients  
participating in trials is quite 
low. Enrolling in a clinical trial  
is a very important way for  
patients to make an impact,  
and the only way to move  
cancer treatment forward.
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A BETTER 
CANCER
FIGHTER

BY ROBERT LEVY  

Turning Immune Cells into CAR T Cells
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From left: Helene Negre, Heather Garrity, Karl Stasko, and 
Heather Daley lead the production of CAR T cells.

T
he news about CAR T-cell  
therapies for cancer keeps getting 
better. After many years of studies 
and clinical trials, these therapies, 
made from genetically modified 
immune cells, have been generating 
early remissions in more than  

80 percent of patients with acute lymphoblastic  
leukemia (ALL) and nearly half of patients with  
B-cell non-Hodgkin lymphoma (NHL). 

Last year, the U.S. Food and Drug Administration 
(FDA) approved one CAR T-cell therapy as standard 
treatment for children and young adults with relapsed 
ALL and a second for adults with advanced B-cell 
lymphomas. Approvals for other blood cancers are 
expected in the next two years, and trials of geneti-
cally modified T cells for patients with some solid 
tumors are beginning to open.

Amid such progress, it can be easy to overlook  
the enormous technical complexity of making  
CAR T-cell therapies. They are, as is often noted, 
“living drugs,” manufactured by collecting millions 
of disease-fighting T cells from a patient’s blood-
stream, equipping them with new genes that improve 
their ability to track down and destroy cancer cells, 
and infusing the upgraded cells back into the same 
patient. As such, they represent a combination of 
gene therapy, immunotherapy, and personalized thera-
py unlike virtually anything else in medicine.

Only a small number of labs and biotechnology 
companies have the expertise and capacity to produce 
high-quality CAR T cells in quantities necessary for 
a clinical trial or standard patient treatment. Many 
manufacturers of CAR T-cell therapies are com-
mercial biotechnology or pharmaceutical firms, but 
Dana-Farber’s Connell and O’Reilly Families Cell 
Manipulation Core Facility (CMCF), a hub of pro-
duction for cell-based therapies, has made CAR  
T-cell therapies for several clinical trials. One such 

trial was for patients with acute myeloid leukemia 
(AML) or multiple myeloma. It is one of the highest-
volume academic centers for cell therapy production 
in the world. The facility and its 50-member staff 
will be moving to larger, specially designed quarters 
on Dana-Farber’s Longwood campus later this year.

“We are fortunate to have access to world-class 
nurses and physicians, a robust program in clinical 
trials, and a state-of-the-art manufacturing facility 
which cooperate to bring the latest cell therapy  
advances safely and efficiently to patients,” said  
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Sarah Nikiforow, MD, PhD,  
assistant medical director of the 
CMCF and technical director of 
Dana-Farber’s Immune Effector 
Cell Program.

At the CMCF, every step in the 
process of making CAR T cells is 
meticulously supervised and docu-

mented. There are daily worksheets 
with checklists for each phase of 
production. Each technician’s work 
is overseen by a verifier. Quality 
assurance specialists are on hand at 
key stages of the process with the 
authority to bring production to a 
halt if problems are detected. For 

each CAR T-cell therapy produced, 
there are 100 pages of documenta-
tion, with signoffs required every 
step of the way.

Here is a look at how CAR T  
cells were produced at the CMCF 
for the trial for patients with AML 
and multiple myeloma.

Collecting T Cells
The first stop for CAR T-cell 

production is the Kraft Family 
Blood Donor Center at Dana-
Farber and Brigham and Women’s 
Hospital, where a patient’s im-
mune system T cells are collected 
through a process known as leuka-
pheresis. Blood from the patient’s 
arm is channeled to an apheresis 
machine, which separates out T 
cells and other cells and returns 
the remaining blood compo-
nents to the other arm. When the 
process is complete, the collec-
tion bag holds 10-20 billion cells, 
about half of which are T cells.

In the Kraft Family Blood Donor Center, a patient’s blood is channeled through  
an apheresis machine to separate out white blood cells.

A technologist purifies T cells using a cliniMACS® device.  

Purifying and Growing
A courier hand-delivers the 

sample to the CMCF, where it is 
placed in a biosafety cabinet – an 
enclosed, ventilated workspace 
inside a closely monitored clean 
room. Flow cytometry equipment 
counts and categorizes the cells 
in the sample. Technicians test 
the product for sterility, and cull 
out excess red blood cells and 
platelets if necessary. The  
T cells are placed in a flask, bag, 
or device containing nutrients to 
keep the cells alive and antibodies 
to stimulate their growth.

1

2
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Cell culture media and vector viruses are added to the T cells, which are then 
grown in an incubator.

3

4

Going Viral
After a few days in this nutri-

ent-rich environment, the T cells 
are ready to receive their new 
genetic instructions. A CMCF 

technician retrieves a vector – 
a solution of commercially 
produced viruses – from 
a lab freezer and allows 
it to thaw. The viruses, 
engineered to be harmless, 
contain three key genes that 
carry cellular instructions. 

The technician uses a syringe or 
pipette to add the vector to the 
cell culture.

Becoming CAR Ts
The viruses make their way 

inside the T cells and download 
their genetic material, including 
the three specially installed genes, 
into the cells’ DNA. The trio of 
genes order the cells to produce 
a three-part protein structure 
– known as a chimeric antigen 
receptor, or CAR – on the cells’ 
surface. The CARs will help the 
T cells recognize the patient’s 
cancer cells and latch onto and 
destroy them.
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Inactive 
Virus T cell

Virus is 
inserted into 

T cell

Cancer 
cell dies

Chimeric 
Antigen Receptor 
(CAR) is created CAR T cell 

latches onto 
and attacks 
cancer cell

THE MAKING 
OF A CAR T-CELL ATTACK

      We are fortunate to have access to world-class nurses and physicians, a 

robust program in clinical trials, and a state-of-the-art manufacturing facility 

which cooperate to bring the latest cell therapy advances safely and efficiently 

to patients. ”
– Sarah Nikiforow, MD, PhD , director, Cell Manipulation Core Facility

“ 
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The culture media is changed every two days.

Containers of CAR T cells are placed in a centrifuge, which spins them at high 
speed to wash the cells before infusion.

Multiplying by Dividing
The cells remain in their nutri-

ent bath for seven to 10 days, 
until they become fully fledged 
CAR T cells and reach a sufficient 
quantity. During this time, techni-
cians periodically remove used-up 
growth media – the mixture cells 
feed on – and replenish it with 
new media. 

Quality First and Last
A technician “harvests” the 

CAR T cells by drawing them into 
a syringe and placing them in a 
bag or tubes. A centrifuge spins 
them at high speed to remove 
the culture media. The cells then 

undergo a variety of quality 
control checks – ensuring 
there are enough cells, 
that they’re the right type 

and function properly, 
that the product is sterile, 
that the CAR cells have 
acquired the proper num-

ber of genes, and, lastly, that the 
vector viruses have been fully 
removed. While it takes just 10-
14 days to manufacture CAR T 
cells, quality-control testing may 
consume one to two additional 
weeks. If any of these quality 
checks fails, the cells will not  
be used.

6

5
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A bag of CAR T cells is prepared for infusion into a patient.

Learn more about Dana-Farber 
breakthroughs. Visit 
www.dana-farber.org/newsroom.

7 Homeward Bound
With a final signoff from the medical direc-

tor of the CMCF, CAR T cells are ready to be 
re-infused. They can be infused fresh, but they’re 
usually frozen so they’ll be available when the 
patient is ready. Close coordination between the 
facility’s staff and infusion nurses ensures they’re 
thawed/released at precisely the right time. At  
this point, the cells make their final trip to the 
bedside, where they’re infused into the patient 

from whom their forebearers were taken  
weeks earlier. Back in their “home” body, 

they immediately join the battle against  
the patient’s cancer cells.

 Says Nikiforow: “Despite the dramatic 
clinical benefits that current, ‘second  
generation’ CAR T cells have delivered to 
some patients, there are many opportunities 

to fine-tune our genetic and cell-manufac-
turing approaches to achieve better safety and 
effectiveness, and target additional cancer types 
in the years to come. We are looking forward to 
the challenge.”

      [There] are many opportunities to fine-tune our genetic and cell-manufacturing 

approaches to achieve better safety and effectiveness, and target additional  

cancer types in the years to come. We are looking forward to the challenge. ”
– Sarah Nikiforow, MD, PhD, director, Cell Manipulation Core Facility

“ 
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ENHANCING  
IMMUNOTHERAPY :

THE RACE 
TO MAKE

A growing arsenal of new drugs that unleash the body’s immune  
system against tumors has captured the cancer treatment spotlight.  
Immunotherapy in different forms – checkpoint blockers, vaccines, and 
CAR T cells, for example – has had unprecedented success in halting or 
shrinking even advanced cancer in some patients, and prolonging lives 
in cancers such as melanoma. 

In mid-2017, it was reported that 248 new immunotherapies and vac-
cines were in clinical trials, and trials testing combinations of immuno-
therapies with other treatments such as chemotherapy numbered 765. 

Nevertheless, the sobering fact is that at present immunotherapies 
help only a minority of patients with a given cancer type, and in some 
types of cancer they have had little or no success. A major focus today 
is to discover why immunotherapies work or fail, and how they can be 
improved to reach their hoped-for potential as a broadly transformative 
treatment for cancer.

 “This is what everybody wants to do now,” says Gordon Freeman, 
PhD, a Dana-Farber immunologist who made fundamental discoveries 
leading to checkpoint-blocking drugs. “The door is open, and now we 
want to expand the benefits.”

The largest and most-studied category of immunotherapy drugs is 

C O L D
C O L D
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T U M O R S

checkpoint inhibitors, antibody-based agents that mobilize the immune 
T-cell response. Checkpoint inhibitors block cancer cells’ use of  
molecular switches known as checkpoints that normally prevent T cells 
from attacking healthy tissues. When these checkpoints, such as PD-1 
and PD-L1, are hijacked by cancer cells, the immune system’s T-cell 
response is switched off, allowing the cells to multiply and the tumors to 
grow. Checkpoint inhibitors flip the switch back on, freeing the immune 
response so that T cells are activated and destroy the cancer cells.

Checkpoint inhibitors work best against so-called hot tumors. These 
are cancers that have been invaded by swarms of T cells, creating an 
inflamed tumor. This response by the immune army hasn’t killed the 

tumor, but because T 
cells are present within 
the tumor, they are 
more easily mobilized 
against the cancer. 
Checkpoint inhibitors 
release the brakes the 
tumor has clamped 
on the T cells, which 
are then free to fan a 
smoldering fire into a 
cancer-killing inferno.

Hot tumors often 
have a high mutational 
load. That is, they 
have many changes in 
their DNA code that 
cause the cancer cells 
to produce distinctive 
new molecules called 

“neoantigens” on their cell surface. These neoantigens make the tumor 
more prone to recognition by the immune system, and thus more likely 
to provoke a strong immune response.

“Cold” tumors, by contrast, are cancers that, for various reasons, 
haven’t been recognized or haven’t provoked a strong response by the 
immune system. Immune T cells have been unable to penetrate such 
tumors. The T cells have been excluded by components of the microen-
vironment. The microenvironment in and around tumor cells comprises 
blood vessels, structural elements, and specialized immune cells; the 

H O T
H O T

H O T
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In addition to serving as president and CEO of Dana-Farber, Laurie H. Glimcher, MD (front), is a prominent immunologist. 
She heads a laboratory studying the molecular pathways that regulate the immune system, with potential applications for 
cancer immunotherapy.

latter include myeloid-derived suppressor cells and regulatory T cells, 
or Tregs. These Tregs turn down the volume on the normal immune 
response by secreting immunosuppressive chemical messengers like 
cytokines that impede the movement of T cells into the tumor. The result 
is what some have called an “immune desert” around the tumor.

“It’s like a castle encircled by a moat,” explains Laurie H. Glimcher, 
MD, president and CEO of Dana-Farber and a prominent immunolo-
gist. The T cells can’t attack the castle if they are stranded outside by the 
moat. Since a cold tumor has few T cells within it, checkpoint blockers 
are less likely to be effective than they are against hot tumors. 

Herein lies one of the limitations of immunotherapy at present. “Only 
eight cancers to date are ‘hot,’” says Glimcher. “And even within those, 
it is a minority of patients who benefit.” Among the cancers gener-
ally considered hot are bladder cancer, head and neck cancers, kidney 
cancer, liver cancer, melanoma, and non-small cell lung cancer, as well 
as tumors of different types that have a genetic characteristic called high 
microsatellite instability. 

The challenge, Glimcher says, is in applying immunotherapy to 
cancers that are immunologically cold, such as glioblastomas (the most 
common type of brain cancer), ovarian, prostate, and pancreatic cancer. 
“How do we make them immunoresponsive?” Glimcher asks. 
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At Dana-Farber, many scientists are tackling this issue – one of the 
most important questions for the future of immunotherapy. They are 
developing and testing an array of strategies aimed at converting cold 
tumors into hot ones.

A Viral Attack Spurs Changes
In a small clinical trial carried out by Dana-Farber’s F. Stephen Hodi, 

MD, and colleagues, a type of human herpes virus that infects cancer 
cells was injected into tumors of 21 patients with advanced melanoma. 
Subsequently, the patients received pembrolizumab, a checkpoint inhibi-
tor. The combination of virus and checkpoint blocker shrank tumors in  
a remarkable 62 percent of patients, with a complete response rate of  
33 percent; those rates were higher than for either the virus treatment  
or checkpoint inhibitor therapy alone. And there were no unexpected 
side effects.

What happened in the patients who responded, according to the 
investigators, was that the viral infection reprogrammed the microenvi-
ronment in patients whose tumors initially were cold. The virus attack 
inflamed the tumor, attracted immune antigen-presenting cells, and 
recruited two types of T cells that can kill tumors. Whether this strat-
egy can work on a larger scale is being tested in a phase 3 clinical trial. 
Meanwhile, Hodi and colleagues are also attempting to make tumors 
hotter by giving anti-angiogenesis drugs such as Avastin, which help 
bring immune cells into the tumor microenvironment.

Combining Radiation and Immunotherapy
Lab studies have suggested that radiation therapy can strengthen 

immune responses produced by checkpoint inhibitors, says Jonathan 
Schoenfeld, MD, MPH, a Dana-Farber radiation oncologist. Although 
it’s known that radiation exposure can suppress immunity, “in some 
cases, radiation therapy can activate the immune system; we’re still 
learning why that’s the case,” Schoenfeld says. 

Testing the concept in patients is just beginning. Schoenfeld is leading 
a nationwide clinical trial combining radiation therapy with the check-
point inhibitors durvalumab and tremelimumab in patients with lung  
and colorectal cancer.

Combining Therapies
A personalized cancer treatment vaccine that targets patient-specific 

tumor neoantigens showed it could stimulate a potent anti-tumor  
response in melanoma patients who were at high risk for recurrence  
following surgery.

Dana-Farber researchers led by Catherine J. Wu, MD, and Patrick A. 
Ott, MD, PhD, reported in 2017 on six patients who received the vac-
cine, called NeoVax. The vaccine was created using neoantigen peptides 
from the patients’ melanoma tumors. When injected into the patients, 
the vaccine spurred responses by immune T cells, both helper and killer 
T cells, that recognized the neoantigens on the tumor cells. Four of the 

Research led by F. Stephen Hodi, MD, 
showed that injecting a virus into mela-
noma tumors made checkpoint inhibitor 
immunotherapy more effective.
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six patients had no recurrence of the cancer at a median of 25 months. 
Two patients had recurrences, but were then treated with the checkpoint 
inhibitor pembrolizumab, resulting in complete disappearance of their 
cancer. The researchers say these outcomes support the idea of a double-
punch against tumors: using vaccines to rev up an immune response 
combined with checkpoint blockers to release the brakes. 

Nanoparticles and Immunotherapy
In laboratory experiments, Dana-Farber scientists have used tiny 

nanoparticles to deliver immune-stimulating drugs into tumors with  
pinpoint accuracy in an effort to enhance both the effectiveness and 
safety of immunotherapy.

Nanoparticles are extremely small manufactured spheres that can be 
loaded with a variety of drugs and chemicals. A team led by Michael 
Goldberg, PhD, a researcher in Dana-Farber’s Cancer Immunology  
and Virology department, engineered drug-filled nanoparticles that seek 
out and bind to key T cells. The T cells then migrated to solid tumors –  
making them “hotter” – where they attacked the cancer cells with 
increased vigor. The heightened activity of the T cells prolonged the 
survival of tumor-bearing mice.

Reprogramming the Microenvironment
Several years ago, before becoming Dana-Farber’s president, Glim-

cher discovered a basic process in cells under stress – immunosuppres-
sive dendritic cells, for example – that creates a microenvironment that 
prevents T-cell invasion of tumors. When the cell senses a stress – like a 
shortage of oxygen or nutrient deprivation, which are conditions typical 
of cancer cells – it activates a signaling pathway known as IRE1/XBP1. 
Glimcher says silencing that pathway in ovarian cancer tumor-associated 
dendritic cells reprogrammed them into highly immune activating cells. 

“That showed we can reprogram that tumor microenvironment to get 
T cell activation and enhance tumor immunity – in effect, making the 
tumor hotter,” she says. She suggests that this line of research could lead 
to small-molecule drugs that might be effective against ovarian cancer. 

IL
LU

ST
RA

TI
ON

 B
Y 

JO
HN

 D
IG

IA
N

N
I

Cold Tumor

T cells and other 
cancer fighters

Tumor cells

Immune-suppressing cells

Hot Tumor



               21  www.dana-farber.org 

Read about our latest break-
throughs in our newsroom.  
www.dana-farber.org/newsroom

Catherine Wu, MD (right), and Patrick 
Ott, MD, PhD, are testing a vaccine, 
NeoVax, that is personalized for each 
patient and contains “neoantigens” 
that stimulate an immune response. 

Michael Goldberg, PhD, uses  
drug-filled nanoparticles to  
stimulate a T-cell invasion of  
tumors, making them “hotter.”

Enhancing the Immune Response
The checkpoint molecule PD-1 acts like a brake on the immune re-

sponse by keeping T cells in an inactive or “exhausted” state. In an effort 
to improve immunotherapy by reviving the slumbering T cells, investi-
gators led by Dana-Farber’s Kwok-Kin Wong, MD, PhD, searched for 
small-molecule drugs that could increase T cell activity. They discovered 
that short-term exposure of tumors to drugs that inhibit cyclin-dependent 
kinases 4 and 6 (CDK4/6) strengthened T cell activation, increasing 
the penetration of T cells into tumors in laboratory models. While the 
CDK4/6 inhibitors – some of which are approved for treating breast can-
cer – didn’t eradicate tumors on their own, they worked synergistically 
with PD-1 checkpoint inhibitors in the laboratory models, suggesting 
that the combination is worth trying in patients, say the researchers.

These are just a few of the strategies being pursued; it’s hoped that 
some will prove worthwhile to develop as practical treatments.

“The challenge now is taking these findings and turning them into real 
drugs that we can test through clinical trials,” says Freeman. “There are 
so many good ideas. We need to prioritize and test them.”

Still, it is a good problem for immunotherapy researchers to have. 
Now that it’s becoming clearer why this form of treatment often fails – 
even though it’s a highly complicated picture – scientists have a wealth 
of leads to follow in bringing the heat to cold tumors to expand the reach 
of immunotherapy. 
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Learn about the latest  
breakthroughs. Visit 
www.dana-farber.org/newsroom.

BY RICHARD SALTUS

ART BY HUGO AERTS, PHD, AND JOHN DIGIANNI

Medical imaging tests such as CT 
and PET scans contain more informa-
tion about a tumor than is visible to the 
physician’s naked eye. In the relatively 
new field of radiomics, this “hidden” 
information – in the form of texture, 
shape, and shades of gray – is extract-
ed, converted to numerical data, and 
processed by computers to help under-
stand the biology of tumors and predict 
their behavior. Radiomics has been 
described as a bridge between routine 
medical imaging, artificial intelligence, 
and personalized medicine.

While it is still in early stages of  
development and validation, experts 
say radiomics has potential advantages 
over other methods. For example, a 
tissue biopsy samples only part of 
a tumor, which may be made up of 
different types of malignant cells. 
A radiomics study of a tumor scan, 
however, takes in the entire tumor, with 
its heterogeneous makeup of cells, and 
therefore may yield a truer picture of 
the cancer’s likely behavior. In addi-
tion, unlike biopsies, imaging scans 
and radiomic analyses can be repeated 
noninvasively multiple times during the 
course of disease and treatment.

Radiomics begins with acquisition 

of high-quality images. From these im-
ages, a region of interest that contains 
either the whole tumor or subregions 
within the tumor can be identified. 
These are eventually rendered in three 
dimensions. Quantitative features are 
extracted to generate a report, which is 
placed in a database along with other 
data, such as clinical and genomic data. 
These data are then mined to develop 
diagnostic, predictive, or prognostic 
models for outcomes.

Hugo Aerts, PhD, of Dana-Farber’s 
department of radiation oncology and 
radiology, has reported using radiomic 
information extracted from CT scans 
of lung cancer patients to predict their 
outcomes. The radiomic “signatures” 
from the images also predict the pres-
ence of activated biological and genetic 
pathways driving tumor growth. Aerts 
says the combination of radiomics, 
genomics, and clinical data had the 
strongest ability to predict patient out-
comes than any of these types of data 
on their own.

RADIOMICS – WHAT IS IT?

S C I E N C E Illustrated
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Images Acquired
X-ray, CT, or MRI scans are 
made to detect cancer
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Radiologists identify
tumors within images
and define their extent
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Computational methods are used 
to “mine” data to identify tumor 
characteristics and traits 
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Data from multiple sources, 
including imaging, pathology, 
and genomics, are integrated
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Text reports are generated 
and provided to other 
medical professionals
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The science of epigenetics and the 
potential for cancer treatment

Switching 
Cancer’s Signals

BY ROBERT LEVY

Even as cancer cells shake off the normal restraints on their growth, even as they 
binge on nutrients and barge past their allotted lifespan, they’re also undergoing an 
identity crisis.

A cancer cell is forever betwixt and between. A liver cancer cell, for example, may 
function in some ways like a normal liver cell and in other ways like an utter misfit 
in the body’s networks of highly disciplined, tightly regulated cells. Having no role 
beyond its own survival, keeping a low profile to avoid an immune system attack, a 
cancer cell is destined for life at the margins.

The most common explanation for cancer’s rebelliousness is genetic: misaligned 
chromosomes, misspelled DNA, or miscopied genes all tamper with a cell’s basic 
programming, sending it into hyper-growth. But another kind of alteration is just as 
characteristic of cancer cells as broken chromosomes and crippled genes. It has nothing 
to do with the order in which DNA letters are arranged within chromosomes, but in 
how those letters are read by the cell – how a cell accesses the genetic information it 
needs to survive, and how it archives information it doesn’t immediately require.
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Cigall Kadoch, PhD, showed that a key 
proiein complex is mutated in more 
than 20 percent of human cancers.

The collective name for the 
processes by which cells des-
ignate some genes for use and 
others for storage is epigenetics. 
Epigenetics is key to an organ-
ism’s development. From a single 
cell, a human embryo must be 
able to develop muscle cells, 
nerve cells, kidney cells, and the 
hundreds of other cell types that 
comprise a human being. It is  
the specific set of switched-on 
genes within a cell that determine 
the type of cell it is. And it is 
epigenetic factors that influence 
which genes are active – which 
are in use by the cell – and which 
are not.

“Almost all of the cells of our 
bodies (except, interestingly, 
certain immune cells) have ex-
actly the same genes – the same 
‘hardware,’” says Myles Brown, 
MD, co-director of Dana-Farber’s 
Center for Functional Cancer 
Epigenetics and the Emil Frei III 
distinguished professor of medi-
cine at Harvard Medical School. 
“It is the specific ‘software’ that a 
cell is running that determines its 
cellular identity. In cancer, both 
defects in the hardware (gene 
mutations) and ‘bugs’ in the soft-
ware (epigenetic alterations) play 
major roles.”

Mothballing DNA
Epigenetics can be thought  

of as a cell’s filing system for  
genetic information. Genes that 
are needed by a cell – for con-
tracting and relaxing, say, in a 
muscle cell – need to be read-
ily available, while genes not 
required by that cell must be 
tucked away. A smartphone may 

hold hundreds of apps, but even 
if the user is a master multitasker, 
only a few are likely to be open at 
any one time. Cells must achieve 
something of the same division 
between their potential abilities 
and their actual activities.

They accomplish this through 
the marvel of DNA packaging. 
Within the cell nucleus, DNA is 
looped around proteins called 
histones to form a combined 
structure known as a nucleosome. 
Nucleosomes, in turn, are strung 
together to create chromatin, the 
“fiber” of which chromosomes 
are made. This coiling and kink-
ing enables the cell to stow all its 
DNA – which would stretch to 
six feet if completely unwound – 
within the confines of a nucleus 
.0002 inches in diameter. But it 
also provides a way to control 
which genes are on-line or off-
line, a phenomenon known as 
gene expression.

The snugness with which DNA 
is wrapped around nucleosomes 
influences which segments of 
DNA – and therefore which 
genes – are active. Loosely coiled 
segments can be easily accessed 
by RNA, allowing genes in those 
segments to be “expressed” as 
proteins. Areas where genetic ma-
terial is more tightly wound are 
harder for RNA to reach, render-
ing genes in those regions mute.

Cells are equipped with a 
variety of epigenetic mechanisms 
for adjusting the tension within 
spools of DNA, and thus the  
degree of gene expression. Two  
of the main methods are DNA 
methylation and histone modifi-
cation. Methylation involves tack-
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Myles Brown, MD, co-directs Dana-Farber’s Center for Functional Cancer Epigenetics.

ing a methyl group (a compound 
of one carbon and three hydrogen 
atoms) onto DNA. This usually 
tamps down the expression of the 
gene to which the methyl group 
is attached. Histone modification 
occurs when enzymes of various 
kinds add a methyl group to the 
“tails” on histones’ surface.  
Unlike DNA methylation, the 
effect of this entanglement can 
be either to suppress or activate 
expression of affected genes.

Altered States
Methyl groups, enzymes,  

and other DNA accessories, 
collectively known as epigenetic 
markers, keep cells on the straight 
and narrow path, ensuring they 
divide in an orderly manner and 
remain true to their nature – that 
a lung cell, for example, doesn’t 
suddenly become a kidney cell. 
One of the most striking features 
of cancer cells is that the patterns 
of these markers are altered. This 

can allow cancer-related genes to 
become overactive, and disable 
genes that normally keep cell 
growth in check.

As scientists map ever more  
of the epigenetic disruptions that 
occur in cancer, the implications 
for cancer therapy are becom-
ing increasingly evident. Unlike 
genetic mutations, epigenetic 
changes are potentially reversible. 
This raises the possibility that 
drugs capable of returning epi-
genetic markers to their normal 
setting could be extraordinarily 
effective in cancer. A few such 
drugs – including some whose 
development involved Dana- 
Farber scientists – have already 
been approved for certain cancer 
types, and dozens more are being 
tested in clinical trials.

“Many labs at Dana-Farber  
are working to develop new treat-
ments for a variety of cancers 
that take advantage of a deep 
understanding of the epigenetic 
mechanisms responsible for 
maintaining the normal cellular 
program and potential vulner-
abilities that emerge when that 
normal program is disrupted in 
cancer,” Brown states. Because 
Dana-Farber’s epigenetics  
research encompasses both 
pediatric and adult cancers, the 
Institute can often apply knowl-
edge from one field to the other.

Making Contact
In some breast, prostate, and 

other cancers, a “Go!” signal 
for cell growth emerges when a 
hormone such as estrogen or  
androgen lands in a protein recep-
tor. When a receptor is stimulated, 

      In cancer, defects in the cell ‘hardware’  
(gene mutations) and bugs in the ‘software’
(epigenetic mutations) play major roles.”

– Myles Brown, MD 

“ 
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it binds to specific portions of 
the cell’s DNA, activating about 
1,000 different genes. Brown and 
his colleagues are mapping the 
sites where that binding takes 
place – sites whose location is 
influenced by epigenetic modi-
fications. By understanding this 
process in detail, the researchers 
hope to identify new targets for 
the treatment of hormone-depen-
dent cancers.

The Perils of Misplacement
Physician-researcher Scott 

Armstrong, MD, PhD, and his 
colleagues at Dana-Farber and 
Boston Children’s Hospital have 
shown that the pediatric cancer 
mixed lineage leukemia (MLL) 
is driven by an abnormality in 
the genetic code in tumor cells 
that leads to widespread changes 
in epigenetic modifications. The 
distinctive genetic oddity of MLL 
is a reshuffling, or translocation, 

of the MLL gene. The anomaly, 
Armstrong found, leads to pro-
teins that bind to a key stretch of 
chromatin, switching on genes 
that spur the cancer’s growth.

“Working with collaborators 
in the biotech field, we’ve shown 
that a drug that blocks these 
epigenetic changes can bring that 
growth to a halt,” Armstrong says. 
The drug and similar agents are 
now in clinical testing in patients 
with certain types of leukemia, 
lymphoma, and pediatric brain 
tumors. Recently, Armstrong and 
his colleagues showed that similar 
epigenetic alterations driving 
MLL are important in other  
cancers, including breast cancer.

A Complex Assignment
Cellular proteins don’t always 

work solo; sometimes they fuse to 
form complexes. One such com-
plex, called the BAF complex, 
protects cells against cancer by 
regulating chromatin structure.  
In a breakthrough finding, Dana-
Farber’s Cigall Kadoch, PhD, 
showed that BAF complexes are 
mutated in more than 20 percent 
of human cancers. She and her 
team have begun to uncover how 
abnormal versions of BAF can 
give rise to rare, hard-to-treat 
cancers such as synovial sarcoma 
and malignant rhabdoid tumors.

“When mutations cause BAF 
complexes to be assembled with-
out key proteins, or with defective 
ones, they can’t perform their reg-
ulatory roles properly, potentially 
turning a normal cell cancerous,” 
Kadoch says. “Understanding 
the structure of these abnormal 
proteins and how they’re pieced 

One of the ways gene activity is controlled is by DNA methylation, in which 
chemical compounds call methyl groups (shown here in red and yellow) attach  
to DNA. Another control mechanism is histone remodeling, in which attachments 
to proteins called histones (shown here in blue) cause changes in the way  
DNA is packaged.

IL
LU

ST
RA

TI
ON

 B
Y 

JO
HN

 D
IG

IA
N

N
I



               29  www.dana-farber.org 

Learn more about Dana-Farber 
breakthroughs. Visit  
www.dana-farber.org/newsroom.

together is a critical first step 
in creating drug molecules that 
block the activity of abnormal 
BAF complexes.”

A Regulatory Inventory
While a massive international 

effort is underway to catalog  
the genetic abnormalities in  
various types of cancer, Dana-
Farber’s Matthew Freedman,  
MD, has launched a parallel  
effort to inventory the changes  
in gene expression in prostate 
cancer that are not due to  
changes in DNA sequence.  
Using advanced technology 
known as ChIP-seq, he and  
his associates are scanning 
samples of normal and cancer- 
ous prostate tissue to look for  
differences in the regulatory  
regions of the genome –  

sections that don’t hold the code  
for proteins but dial gene activity 
up or down.

 “Our goal is to discover the  
epigenetic pathways that permit 
prostate cells to become cancer-
ous,” Freedman says. “From  
there, we’ll work to develop new 
approaches to treating prostate  
cancer that depend on androgen, 
and the androgen receptor, for  
its growth.”

A Sticky Situation
The developing cells of children 

differ from adult cells in a variety 
of ways. The epigenetic marks in 
children’s cells, for example, seem 
to allow these cells to tolerate chro-
mosomal breaks and then fusions, 
creating what are known as fusion 
genes. The genomic landscape 
within many pediatric cancers 

Scott Armstrong, MD, PhD (left), and Kimberly Stegmaier, MD, are exploring the epigenetic abnormalities in different types 
of pediatric cancer.

includes a small number of  
fusion genes and little else that  
is abnormal, in contrast to adult  
cancers, whose genomes can be  
a crazy quilt of mutations and  
other irregularities. 

“The powerful influence of  
epigenetics in pediatric cancers  
suggests such cancers might be 
particularly susceptible to drugs  
that target epigenetic idiosyncra-
sies,” says Kimberly Stegmaier, 
MD, pediatric oncology researcher 
at Dana-Farber/Boston Children’s 
Cancer and Blood Disorders Cen-
ter. “We’re working to identify the 
epigenetic dependencies of some  
of these cancers.” 



Carole Dalby, RN, 
MBA, has been a nurse 
for more than 16 years. 
But even now, as direc-

tor of clinical quality improvement at Dana-Farber, 
she still draws on experience from her first job. 
She was the first nurse ever hired directly out 
of nursing school to work in the intensive 
care unit (ICU) at Mayo Clinic’s satellite 
in Jacksonville, Florida, where she took 
care of acutely ill heart, lung, and liver 
transplant patients. That job led her to 
the National Institutes of Health, where 
she worked in the ICU and then as a 
research nurse, where she was first 
exposed to the field of oncology.

Her interest in oncology care 
and process improvement 
would eventually bring to  
her Boston, first as a clinical 
research nurse at Brigham 
and Women’s Hospital and 
then to a clinical trials nurs-
ing role at Dana-Farber in 
2008. While at Dana-Farber, 
she was introduced to Joseph  
Jacobson, MD, chief quality 
officer, who was interested 
in having a nurse on his 
team. Dalby signed on, 
sensing an opportunity to 
do what she loves – “I fix 
things, I solve problems for 
clinicians,” she says. She has 
been part of the quality team 
here since 2011.  

Dalby was first tasked with 
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WHY I WORK HERE

managing the Quality Oncology Practice Initiative 
(QOPI) accreditation process, an international quality 
assessment program for outpatient hematology- 
oncology practices. Dana-Farber’s satellite centers 
achieved QOPI certification status in 2013. The Insti-

tute’s main Longwood campus achieved it in 2014 
and again in May 2017.

Dalby also leads operations for Dana-
Farber Pathways, an electronic decision 
support tool that helps identify treatment 
options. Because Pathways is a “real-
time method of bringing evidence into 
practice,” Dalby and her team update it 
every six months – and sometimes every 

quarter – adjusting the program as  
needed after incorporating user 

data and scouring studies that 
are published daily. Every  
clinician at Dana-Farber uses 
Pathways: The program is  
used for 31 medical oncol-
ogy diseases and 27 radiation 
oncology diseases. 

Dalby is also responsible 
for CPIP, a method of training 
clinicians on how to do quality 
improvement work. More than 
100 clinicians at Dana-Farber 
have enrolled in the four-month 
course, where teams of two apply 
to the program with a clinical 
problem they want to solve. The 
program “teaches teams process 
improvement techniques, and has 
changed the fundamental thinking 
of how we improve processes as an 
Institute,” Dalby says. 

Carole 
Dalby, RN, MBA

By
NAOMI FUNKHOUSER

Carole Dalby, RN, MBA
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WHAT I KNOW

Sarah
Silvia

Don’t wait to tell 
your children.  
My sons 
were 11, 9, 

and 5 when I was diagnosed. I worried 
about them carrying such a heavy bur-
den, so pretended it wasn’t happening. 
My Dana-Farber social worker [Kelly 
Giles, LISCW] helped me find the 
confidence – and the right words – to 
tell them. I wish I did it sooner.  

Keep it real.  Always be 
open and honest with your 
kids. Even my youngest 
son got the basic facts: 
“Mom is sick, I have 
great doctors, and they 
have special medicine 
to make me better.” 
The older boys just got 
more details. 

Prepare them for 
the physical changes.  
Seeing a parent lose 
their hair or get really 
thin can be scary. Know-
ing what’s coming can take 
away a lot of the anxiety, 
especially for young kids. 

It’s OK to ask for help. 
I’m used to being inde-
pendent, so it was hard to 
admit I needed support 

As told to

SAUL WISNIA

Two-time lymphoma survivor 
Stem cell transplant recipient
Single mom of three young sons

after my transplant. Once I asked, my community  
really responded. 

Find your Tom Brady. As a football mom, I know 
the value of a good quarterback. Having one close 
friend or family member who can keep track of all the 
rides to practice for the kids and home-cooked meals 

is very important. 

Teachers are your eyes and ears. They spend 
eight hours a day with your kids, so they see it 
all. Check in regularly; if your children are hav-
ing any behavioral issues or mood swings, these 
can suggest a bigger problem.     

Rules are still rules. My kids  
learned quickly that just because  

mom has cancer, that doesn’t mean they 
can watch TV all day or not  
do their chores.

Then again, a messy house is 
not the end of the world. Cancer 
means making choices. If your kids 

are fed, safe, and you’re all together, 
a little dirty laundry doesn’t mean 

much. Let it pile up sometimes.

Hope is the best medicine. A little 
while back my middle son asked me, 
“Mom, are you going to die?” I told 
him the truth: “I’m going to fight as 
hard as I can to live as long as I can to 
see you guys do great things.” 

That’s still my plan.  

“ALWAYS BE OPEN 
AND HONEST 
WITH YOUR KIDS.”

Sarah Silvia
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Love and commitment enabled Lynda and  
Ellen Thomas to get through Lynda’s diagnosis  
and treatment for inflammatory breast cancer  
(IBC). As Lynda continues her fight, the couple  
are spreading awareness to other women about the 
rarest and most aggressive form of breast cancer.

Lynda and Ellen live outside Boston with their  
four children and have become staunch advocates for 
IBC education during Lynda’s ongoing care at Dana-
Farber’s Susan F. Smith Center for Women’s Cancers. 
They interact with fellow patients and caregivers on 
social media, appear on local news, and even success-
fully lobbied for Massachusetts to declare a statewide 
IBC Awareness Week the past two years.

“Lynda is the quiet one who studies the science 
behind everything, and I’m the annoying one who 
hands out pamphlets in supermarkets and calls the 
governor’s office,” Ellen Thomas says with a laugh. 

Many women are unaware of the sneaky symptoms 
of IBC, which accounts for 2 to 5 percent of all 
breast cancers annually and typically strikes younger 
women. Unlike other breast cancers, which are usu-
ally spotted as lumps during self-exams or in routine 
mammograms, IBC hides under the guise of other 
conditions. Breasts are enlarged, red, sore, tender, 
or warm to the touch – symptoms more commonly 
associated with infections. These warning signs come 
quickly and worsen rapidly.

In late 2016, discoloration and swelling led Lynda 
to a doctor, who – thinking she had an infection – 

prescribed antibiotics. 
When these only caused 
more complications, the 
then-39-year-old was 
sent for mammograms 
and ultrasounds that were 
also unable to detect the malignancy. By the time a 
biopsy revealed her IBC diagnosis two months  
later, it was a stage III cancer – meaning it was  
locally advanced.

According to Beth Overmoyer, MD, director of 
Dana-Farber’s IBC Program, mammograms and  
ultrasounds are often unreliable with IBC, which  
almost always presents as stage III or IV – when it 
has spread to other parts of the body. Another chal-
lenge is that IBC is more resistant to chemotherapy.

During Lynda’s extensive treatment – chemother-
apy through a clinical trial, a mastectomy, and then 
radiation — Ellen was by her side. Lynda took almost 
no time off from work, and the couple juggled child-
care duties with a devoted group of friends. Today, 
Lynda visits Dana-Farber every three months as part 
of another clinical trial. Overmoyer lauds the couple 
for their devotion to each other and others.

“Lynda is on preventive, ongoing therapy to keep 
her disease from metastasizing, and she’s doing 
great,” says Overmoyer. “Meanwhile, she and Ellen 
continue to spread the word. It’s all about educating 
people and professionals about identifying and  
treating IBC. And for them, it’s also about love.”

Ellen and Lynda Thomas (left 
and center), with Beth  
Overmoyer, MD (right), 
director of the Inflammatory 
Breast Cancer Program.

Spreading the Love: 
one CoupLe’S reSponSe 
to infLammatory 
BreaSt CanCer

BY SAUL WISNIA
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10% of all designated gifts supports our Faculty Research 

Fund to advance Dana-Farber’s research mission.

Founded in 1947 by Sidney Farber, MD, Dana-Farber 

Cancer Institute (www.dana-farber.org) is world renowned 

for its unique blend of basic and clinical research and for 

using its discoveries to improve treatments for cancer and 

related diseases. Consistently ranked one of the top cancer 

centers in the country by U.S. News & World Report, Dana-

Farber is a founding member of the Dana-Farber/Harvard 

Cancer Center, which is one of 49 nationally designated 

Comprehensive Cancer Centers. As a teaching affiliate  

of Harvard Medical School, Dana-Farber is also one of  

19 federal Centers for AIDS Research in the United States.  

It has earned “Magnet” status for excellence in nursing  

and is a QOPI® Certified Practice.

Dana-Farber partners with Brigham and Women’s Hospital 

to deliver care for adults with cancer through Dana-Farber/ 

Brigham and Women’s Cancer Center. It also has a long-

standing alliance with Boston Children’s Hospital to care 

for pediatric cancer patients through Dana-Farber/Boston 

Children’s Cancer and Blood Disorders Center. These 

partnerships bring together the strengths of three world-class 

institutions, each of which provide an exceptional level of 

care for patients and their families. 

The Jimmy Fund (www.JimmyFund.org) solely supports 

Dana-Farber, raising funds for adult and pediatric cancer  

care and research to improve the chances of survival for can-

cer patients around the world. It is the official charity of the 

Massachusetts Chiefs of Police Association, the Pan-Massa-

chusetts Challenge, and the Variety Children’s Charity of New 

England. Since 1948, the generosity of millions of people has 

helped the Jimmy Fund save countless lives and reduce the 

burden of cancer for patients and families worldwide. Follow 

the Jimmy Fund on Facebook (www.facebook.com/thejimmy-

fund) and Twitter (@TheJimmyFund).
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2017 an n ua L re p o rt/tr e a S u r e r’S  re p o rt a n d da na-fa r B e r gov e r na n C e

A Message from Chief Financial Officer Michael Reney

Fiscal year 2017 was a challenging year financially, as Dana-Farber recorded 

a loss from operations. Despite the unfavorable financial results, revenues grew 

in all key areas and investments generated strong returns.

The Institute ended fiscal year 2017 with a consolidated loss from operations 

of $36.8 million, or a (2.4) percent operating margin. This loss was primarily 

the result of a one-time change in estimate related to the collectability of cer-

tain patient accounts. Non-operating revenue was positively affected by overall 

conditions in the investment markets, returning 12.6 percent for the fiscal year, 

which resulted in an excess of revenues over expenses of $21.2 million.

Patient-care revenue increased by 7 percent across the Institute, including  

its main Longwood campus in Boston, its regional satellite centers, and its 

physician practice offices, continuing the trend of the last several years.  

Research revenues increased by 12 percent during fiscal year 2017, with 

growth coming from federal, commercial, and clinical trial sponsors, as  

well as from the increased use of gifts. And, thanks to the generosity of our 

many donors, it was another outstanding year for fundraising, which saw a  

3 percent increase in unrestricted giving.

Investments in research continued during 2017 as the Institute purchased 

condominium space currently occupied in the Longwood Center, a state-of-

the-art laboratory facility that opened in January 2015. In addition to the  

purchased space, the Institute is also leasing an additional floor in the  

Longwood Center, thus reflecting its continued commitment to best-in-class  

scientific advancements.

Management has planned for a return to a positive operating margin during 

fiscal year 2018 and will work with faculty and staff throughout Dana-Farber – 

guided by the oversight of several committees of the Board of Trustees –  

to achieve these results. We are grateful to them and to the many donors and 

friends of Dana-Farber who continue to demonstrate their commitment to  

the organization with their valuable knowledge and vital ongoing support.
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da na-fa r B e r Ca n C e r in S t i t u t e in C.  a n d Su B S i d i a r i e S *

For the Fiscal Year Ended Sept. 30 2017                       2016 

(Dollars in thousands)

Assets

Current Assets  $345,413 $588,321 

Investments  1,174,119 1,034,466

Debt Service Reserve and Construction Fund 12,762 12,703

Property, Plant, and Equipment, net 965,591 923,299

Contributions Receivable, less current portion 29,504 28,824

Other Assets  48,997 48,262

Total Assets  $2,576,386 $2,635,875

Liabilities and Net Assets

Current Liabilities  $286,944 $264,419

Long-Term Debt and Other Liabilities 780,807 977,883

Net Assets

   Unrestricted  702,810 668,285

   Temporarily Restricted  612,839 540,317

   Permanently Restricted  192,986 184,971 

 Subtotal Net Assets 1,508,635 1,393,573

Total Liabilities and Net Assets  $2,576,386 $2,635,875

Summary Statistical Information

(unless otherwise noted, includes adult and pediatric patients) 

Infusion Treatments  165,792 164,112

Outpatient MD Visits  328,591 321,900

Number of Licensed Beds (as of year-end) 30 30

Adult Inpatient Discharges  1,044 1,280

Clinical Trials (open to patients at Dana-Farber, 830 786

including therapeutic and nontherapeutic trials)

CondenSed ConSoLidated BaLanCe SheetS

* Subsidiaries include Dana-Farber  Inc., Dana-Farber Cancer Care Network, and   Dana-Farber Trust. 

da na-fa r B e r Ca n C e r in S t i t u t e in C.  a n d Su B S i d i a r i e S
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For the Fiscal Year Ended Sept. 30 2017 2016

(Dollars in thousands)

Revenues

  Research  $434,228 $386,793 

  Patient Service, net  990,809 925,328 

  Unrestricted Contributions and Bequests 75,227 73,276 

  Other Operating  24,671 21,130 

Total Revenues  $1,524,935 $1,406,527 

Expenses

Direct Research  381,229 337,901 

Direct Patient Care  717,139 624,564 

Indirect  463,401 414,340 

Total Operating Expenses  $1,561,769 $1,376,805 

Operating (Loss) Income  (36,834) 29,722 

Investment Return, net  46,916 26,280

Interest Rate Swap Agreement 

  Net interest received/(paid)  (4,830)   (5,354)  

  Change in fair value                               15,997   (13,836)  

Excess of Revenues Over Expenses 21,249 36,812 

  Other      13,276  18,741 

  Increase in Temporarily Restricted Net Assets 72,522 23,410 

  Increase in Permanently Restricted Net Assets 8,015 10,151 

Increase in Net Assets  115,062 89,114 

Net Assets at Beginning of Year  1,393,573 1,304,459 

Net Assets at End of Year  $1,508,635 $1,393,573

da na-fa r B e r Ca n C e r in S t i t u t e in C.  a n d Su B S i d i a r i e S

CondenSed ConSoLidated StatementS of operationS and ChangeS in net aSSetS

The preceding selected consolidated financial data as of Sept. 30, 2017, and 2016  
(except for the summary statistical data) have been derived from the consolidated  
financial statements of Dana-Farber Cancer Institute Inc., Dana-Farber Inc.,  
Dana-Farber Cancer Care Network, and Dana-Farber Trust. These have been  
audited by Ernst & Young, LLP, independent auditors.

In FY 2017, the Institute raised $221 million in new gifts and new pledges through its 
Division of Development and the Jimmy Fund, and through the Friends of Dana-Farber 
Cancer Institute. For accounting purposes, the financial charts reflect new gifts and 
new pledges calculated at present value, excluding commitments the Institute could not 
record due to conditionality.

Foundation Grants 

Permanently Restricted 

Temporarily Restricted 

Gifts for Current Use 

Unrestricted Contributions and Bequests 
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da na-fa r B e r Ca n C e r in S t i t u t e in C.

Corporate 
offiCerS

Board CommitteeS 
and ChairperSonS

Board deveLopment 
CommitteeS and ChairperSonS

Joshua Bekenstein

Chairman

Laurie H. Glimcher, MD

President and 

Chief Executive Officer

Richard K. Lubin

Vice Chairman

Brian J. Knez

Treasurer

Michael L. Reney

Assistant Treasurer

Neal J. Curtin, Esq.

Secretary

Richard S. Boskey, Esq.

Assistant Secretary 

Kathleen Harkey

Assistant Secretary 

Audit and Compliance Committee
Amy L. Kyle, Esq.

John J. O’Connor

Communications Committee
Nancy Q. Gibson

Community Programs Committee
Sandra Stratford, MD

Tracy McCain, Esq.

Compensation Committee
Joshua Bekenstein

Executive Committee
Joshua Bekenstein

Facility Planning 
Peter Palandjian

Finance Committee
Brian J. Knez

Governance Committee
Beth F. Terrana

Mary Ann Tocio

Investment Committee
Robert Stansky

Committee on Quality Improvement 
and Risk Management
Steven P. Koppel

Robert J. Sachs

Medical Staff Appointments Committee
Bradley A. Lucas

Trustee Science Committee
Phillip T. Gross

Development Committee
Lawrence Lucchino, Chair

Gift Planning Committee
Barbara L. Sadowsky
James P. Sadowsky

Trustee Annual Fund Committee
Jean Sharf

The governance listings in this annual report are current as of Jan. 1, 2018.

da na-fa r B e r Ca n C e r in S t i t u t e in C.
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da na-fa r B e r Ca n C e r in S t i t u t e in C.
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Thomas J. May2

Roger Medel, MD1

William F. McCall Jr.3

Tracey McCain, Esq.1

James McCann2

Joseph C. McNay3

William F. Meagher3

Richard P. Morse3

David G. Nathan, MD3

Joseph E. Norberg1

John J. O’Connor1*

Vincent M. O’Reilly3

Edward O. Owens2

Karen Linde Packman1

Peter Palandjian1*

Theodore Pasquarello1

Jean F. Pearlstein3*

Robert J. Perez Jr.2

David B. Perini3

Eileen Perini3

Jennifer Perini1

Steven P. Perlmutter, Esq.1

Susan M. Poduska1

William J. Poutsiaka2

John M. Randolph4

Kathleen M. Randolph, PhD4

John P. Reardon Jr.3

Shari E. Redstone2

Sumner M. Redstone4

Amy Z. Reiner2

Robert L. Reynolds1

Barrett J. Rollins, MD, PhD2

Ann M. Rosenberg2

Harvey Rosenthal1

Edward F. Rover, Esq3

Robert J. Sachs, Esq.1*

Barbara L. Sadowsky2

James P. Sadowsky3

Stephen E. Sallan, MD2

Malcolm S. Salter3

H. Terrence Samway2

Rebecca Sanders1

Eric D. Schlager1

Judith P. Schlager3

Richard N. Seaman2

Thomas Sellers2

Laura Sen1*

Paul J. Severino2

Jean S. Sharf3

Richard A. Smith3

Ruth F. Snider3

Jerry M. Socol3

Gloria H. Spivak3*

Robert Stansky1*

Richard M. Stone, MD2

William Starr2

Sandra Stratford, MD1*

Patrick J. Sullivan2

Ronald S. Sullivan Jr.1 
Jean C. Tempel2

Beth F. Terrana1

David T. Ting1

Mary Ann Tocio1

Delores Barr Weaver3

J. Wayne Weaver3

T. Conrad Wetterau2

Gregory A. White2

Frederica M. Williams1

Jane Brock-Wilson1

Winnie W. Wong, PhD2

Carl Yastrzemski4

Mortimer B. Zuckerman4
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3 Distinguished Trustee
4 Honorary Trustee
* Member, Executive Committee
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Laurie H. Glimcher, MD
President and Chief  
Executive Officer

Richard S. Boskey, Esq. 
Senior Vice President;  
General Counsel; and  
Chief Governance Officer

Craig A. Bunnell, MD, MPH, MBA
Chief Medical Officer

George D. Demetri, MD
Senior Vice President,  
Experimental Therapeutics

Lisa R. Diller, MD
Chief Medical Officer,  
Dana-Farber/Boston  
Children’s Cancer and Blood 
Disorders Center

David A. Feinberg
Vice President, Chief  
Marketing Officer

Anne H. Gross, PhD, RN
Chief Nursing Officer and  
Senior Vice President,  
Patient Care Services

William C. Hahn, MD, PhD
Chief Research Strategy Officer 
and Chair, Executive Committee 
for Research

Deborah Hicks, MA
Senior Vice President,  
Human Resources

Bruce E. Johnson, MD
Chief Clinical Research Officer

Susan S. Paresky, MBA
Senior Vice President, Develop-
ment and The Jimmy Fund

Dorothy E. Puhy, MBA
Executive Vice President and 
Chief Operating Officer

Michael L. Reney, MBA
Senior Vice President,  
Chief Financial Officer,  
and Assistant Treasurer

Barrett J. Rollins, MD, PhD
Chief Scientific Officer

Steven R. Singer, MPA
Senior Vice President,  
Communications

Robert J. Soiffer, MD
Chair, Executive Committee  
for Clinical Programs

Lesley Solomon, MBA
Senior Vice President and  
Chief Innovation Officer

Mary-Ellen Taplin, MD
Chair, Executive Committee  
for Clinical Research

Eric P. Winer, MD
Chief Clinical Strategy Officer 
and Senior Vice President,  
Medical Affairs

exeCutive LeaderShip department ChairS 

Scott A. Armstrong, MD
Chair, Pediatric Oncology

Benjamin Ebert, MD, PhD
Chair, Medical Oncology

Daphne A. Haas-Kogan, MD
Chair, Radiation Oncology

Rafael A. Irizarry, PhD
Chair, Biostatistics and  
Computational Biology

Massimo F. Loda, MD
Chair, Oncologic Pathology

Rosalind Segal, MD, PhD
Co-Chair, Cancer Biology

Thomas Roberts, PhD
Co-Chair, Cancer Biology

James A. Tulsky, MD
Chair, Psychosocial Oncology 
and Palliative Care

Annick D. Van den Abbeele, MD, 
FACR
Chair, Imaging

Kai W. Wucherpfennig, MD, PhD
Chair, Cancer Immunology  
and Virology

The governance listings on this page 
are current as of Jan. 1, 2018.
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Visiting Committee  
for the Lowe Center  
for Thoracic Oncology

William M. Gillen
Susan M. Poduska

Visiting Committee  
for the Susan F. Smith  
Center for Women’s Cancers

Jane Brock-Wilson
Jane P. Jamieson
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President
Suzanne Chapman
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Gabrielle Baron, Vice President  
of Membership 
Melanie Conroy and Lori Whelan, 
Vice Presidents of Fundraising

Governing Directors

Suzanne Fisher Bloomberg 
Trudi Feinstein 
Anita Fink 
Marybeth Finn 
Lauren Frei* 
Jayne Bennett Friedberg*
Susan Mendoza Friedman
Micki Hirsch 
Jane M. Holt* 
Marci Katz 
Amye Kurson-Collins 
Rebecca Latimore* 
Eileen MacElroy 
Debbie Maltzman*
Jane B. Mayer 
Seth Andrea McCoy 
Jane R. Moss 
Marci Noller* 
Tobey Oresman 
Jean F. Pearlstein*
Tina Peters*
Lesley Prowda 
Alexandra Slote 
Elaine Zouzas Thibault 
Dana Gerson Unger 
Carrie Wilson

Members-at-Large

Maeve Markey
Judith O’Karma McCaffrey
Gina Morda
Leeann To Ouimet
Julie Whipple

Honorary Directors

Jean Speare Canellos* 
Barbara Lapp 
Louise S. Shivek 
Susan F. Smith** 
Marilyn N. Wolman

Founding President

Sheila Driscoll Cunningham**

*   Past President
** Deceased

Visiting Committee  
for Basic Science

William S. Karol
Edward F. Rover

Visiting Committee 
for the Gastrointestinal 
Cancer Center

Paul B. Kopperl
Peter Palandjian
Winnie W. Wong, PhD

Visiting Committee for  
Hematologic Oncology

Marc A. Cohen
Theodore T. Pasquarello

Visiting Committee for 
Institute Initiatives

Nancy Q. Gibson
Jennifer Perini

Visiting Committee  
for Pediatric Oncology

Alison Poorvu Jaffe
T. Conrad Wetterau

The governance listings in this annual 
report are current as of Jan. 1, 2018.

Corporate offiCerS

Joshua Bekenstein
Chairman

Laurie H. Glimcher, MD
President and Chief Executive Officer

Brian J. Knez
Treasurer and Vice Chairman

Neal J. Curtin, Esq.
Secretary

Richard S. Boskey, Esq.
Assistant Secretary

Kathleen Harkey
Assistant Secretary

truSteeS

Joshua Bekenstein
Laurie H. Glimcher, MD
Brian J. Knez
Robert Stansky

Dana-Farber Inc. manages 
the investments of Dana-
Farber Cancer Institute Inc.
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Staff at Dana-Farber’s Inpatient Hospital (located on the 6th floor of the Tower building in Brigham and Women’s 
Hospital) typically provide care for adult patients who need an inpatient stay after surgery or a stem cell transplant.


