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Congressionally
Directed Medical
Research Programs

HISTORY In 1992, the Office of the Congressionally
Directed Medical Research Programs (CDMRP)
was born from a powerful grassroots effort led by the breast cancer
advocacy community that convinced Congress to appropriate funds
for breast cancer research. This enabled a unique partnership
among the public, Congress, and the military. Created within the
U.S. Army Medical Research and Materiel Command to manage
these critical funds, the CDMRP has grown to encompass mul-
tiple targeted programs and has received more than $5.4 billion in
appropriations from its inception through fiscal year 2009 (FY09).
Funds for the CDMRP are added to the Department of Defense
(DOD) budget, in which support for individual programs, such as
the Breast Cancer Research Program (BCRP), is allocated via spe-
cific guidance from Congress.

PROPOSAL REVIEW PROCESS

The CDMRP uses a two-tier review process for

proposal evaluation, with both steps involving

dynamic interaction among scientists and disease

survivors. Scientific reviewers and other profes- .

sionals are selected for their subject matter exper- oﬁﬁﬂts—*g’;ﬂﬁ%
tise while consumer reviewers provide a perspective

that is complementary to the scientific expertise. mgr;%srgggﬁ' Rgrlggrsaenff
The consumer group evaluates proposals based on Announcement
the impact the research will have on the disease Propodd

and how it will translate effectively to the patient. poor M Receint
Overall, consumer reviewers bring a sense of i tew Award Execution

. . 1-5 years,
urgency to the discussions. ¥ 1

Programmatic
Review

The first tier of evaluation is a scientific peer review ot i
of proposals weighed against established criteria for e
determining scientific merit. The second tier is a

programmatic review conducted by the Integration

Panel (or IP, composed of scientists, clinicians, and

consumers) that compares submissions to each other and recommends proposals for funding
based on scientific merit, portfolio balance, and relevance to program goals.

The BCRP fills important gaps not addressed by other funding agencies
in support of breast cancer research. The BCRP funds groundbreaking,
high-risk, high-gain research and encourages out-of-the-box thinking.

a Breast Cancer Research Program




Breast Cancer

Research Program

VISION

To eradicate breast cancer by funding innovative, high-impact
research through a partnership of scientists and consumers.

HISTORY

INVESTMENT
GOALS

*

Encourage innovation
and stimulate creativity

Since its inception in 1992, the DOD BCRP has received more % Support research with
than $2.3 billion dollars for breast cancer research. The FY10 high-impact potential
appropriation is $150 million. The BCRP vision is adapted . .

o . : % Foster new directions
yearly to facilitate rapid change and to better target funding to and fill important eaps
the most critical research areas, thus ensuring that the program P gap
remains responsive to current needs and future opportunities. % Facilitate synergistic
Since its inception, the BCRP has created and introduced i(i?a?;gi(ii;;zlphnary
unique award mechanisms that fulfill unmet needs and promote
research that will make revolutionary leaps forward in the field. % Bring new investigators
The BCRP challenges scientists to pursue high-risk, high-gain into the breast cancer
research through its research awards. The program encourages field
new ideas and out-of-the-box thinking by supporting innova- % Train investigators early
tive research. The BCRP training and early-career awards in their careers
have provided the foundation for many of today’s leading breast .

. . . % Encourage research in

cancer researchers, and the program continues to invest in the ;

. . understudied research
future generation of breast cancer experts. Recognizing the need
to promote team science, the BCRP also designed award mecha- areas
nisms that foster multidisciplinary and synergistic partnerships.
Through its many award mechanisms, the BCRP plays a leading
role in supporting the breast cancer research community.

The BCRP Funding Portfolio FY92-08 The BCRP Funding History
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Did you know...

*

Since FY93,
consumer advocates
have participated in
designing the BCRP’s
program priorities
and funding
opportunities?

Since FY93,
consumer advocates
participated as equal
voting members in
making funding
recommendations
during programmatic
review?

Since FY95,
consumer advocates
have participated

as equal voting
members in scientific
peer review panels?

Strategic
Partnerships:

Consumer advocates and scientists
working together to realize
program goals

The BCRP is regarded as a world leader in advancing breast
cancer research, and meaningful partnerships have been the
foundation of the program’s successes from the very begin-
ning. Through this program, the integrated efforts of many
dedicated and talented individuals foster unique opportunities
in breast cancer research. The two-tiered review process uti-
lized by the BCRP brings together the perspectives and experi-
ences of breast cancer survivors with the knowledge of those in
the scientific community. To date, more than 4,000 scientists
and consumer advocates have provided their expertise to the
BCRP review process. This innovative approach, which has
since been adopted by several other funding organizations, is a
highly proven and effective way to evaluate research proposals
for their potential to meet the program’s goals.

BCRP consumer advocates and scientists are partners that
participate in the BCRP:

% Peer review process by providing expert advice on the sci-
entific and technical merits of proposals submitted to the
BCRP.

% [P by making programmatic recommendations for the
BCRP’s vision, investment strategies, and funding selec-
tions to reflect the needs of both consumer and research
communities.

% Research process by collaborating on team-oriented award
mechanisms, focusing on research goals, and designing and
implementing innovative research projects.

. “Participation in this program was truly life changing. The scien-
| tists were so encouraging and enthusiastic about the consumer
advocates’ involvement with the process. I truly felt like I was a

| voice for the entire breast cancer community and, more impor-

| tant, a voice that was heard! Potentially lifesaving treatment

~ options have come from this program. The BCRP brings together

innovation and consumer needs. I felt truly empowered participating as a
consumer reviewer. With the continuation of this program, we are on our way to
fighting and eradicating breast cancer.”

Breast Cancer Research Program
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“By participating in the CDMRP peer reviews, I feel empowered
knowing that my survival is worth scientific investigation. For
me, I feel a sense of commitment and compassion for the review
process because my journey will impact scientific breakthroughs.
The BCRP has made a tremendous impact in my life and the com-
munity I serve by providing extensive information on cutting-edge
treatments and hope for bringing us closer to the cure.”
Pamela Lewis
Sisters Network — Houston Affiliate Chapter

“Serving as a consumer reviewer for the DOD’s CDMRP program
provides me with an opportunity to represent breast cancer patients,
having been one myself almost 6 years ago. Scientists seek our opin-
ions and value our perspectives. The opportunity to have a direct
impact on how research funds are awarded is one of the most impor-
tant ways I can help beat breast cancer someday!”
Judy Johnson
Susan G. Komen for the Cure - St. Louis

“Most if not all breast cancer survivors know the exact day and time
that changed their lives forever. After the dust settles and the jour-
ney begins, a decision is made to either exist in life or live your life.
A huge part of living my life is being able to give back and help other
people who may go through the same or very similar journey. I first
heard about CDMRP at a breast cancer survivorship conference in
2003. I thought what better way to contribute than to work with
other survivors and advocates who share the same vision of one day
finding a cure, improving the effectiveness of treatment, or at least
proposing a concept to make treatment more tolerable. Each time I
participate I leave with a sense of accomplishment and, most impor-
tant, a sense of hope. I'm honored and very blessed to take part in such a worthy
process and am hopeful that other survivors will get involved.”

Fredda Bryan
American Cancer Society

Breast Cancer Research Program B‘



“I chose to take Project LEAD to prepare myself for the task of a peer
reviewer for the DOD BCRP. I'm glad I did. Reading the innovative
 research is very exciting, especially knowing that it could very pos-
sibly lead to a cure. I also have been told by the scientists, “Thank
I you for your insightful point of view.” The scientists really do listen

| to what we can offer. We all have a seat, and we all matter!”
Linda Cady
Breast Cancer Network of Strength

“Participating in the peer review and programmatic review has
been an incredible experience. Working side by side with the sci-
entists, challenging the status quo and sharing excitement about
new research ideas ... it is a breast cancer survivor’s opportunity to
make a meaningful difference. I will be forever grateful to the advo-
cates who imagined this novel paradigm for research and continue
to develop new approaches to eradicate breast cancer in my grand-
daughters’ lifetime.”

Marlene McCarthy, two-time breast cancer “thriver”

Rhode Island Breast Cancer Coalition

“The BCRP is a truly novel way to approach research. The BCRP’s novel
mechanisms of funding give innovative researchers who think out of the box
the license and funding to try new approaches. Consumer involvement is an
essential and valuable aspect of the program. It is important that consumers
are a part of the process because they are the voice of those affected by breast
cancer, and they help the program stay focused on the eradication of breast
cancer. The BCRP gives hope to the breast cancer community, hope that can-
not be simplified with a symbol or drawn in a pretty color. It is simply a plan of
attack on a disease that kills so many and thus offers hope that we are work-
ing together to find the solution.”

Joy Simha, IP member
Young Survival Coalition

“The most important aspect of being part of the BCRP, for me, has been the
interaction with consumer advocates. They have certainly affected the way
that I think about breast cancer, but they have also impacted the way that I do

science more generally. They are a constant reminder that our goal should be
to impact people’s lives.”

Greg Hannon, FY10 IP Chair
Cold Spring Harbor Laboratory

Breast Cancer Research Program




In Memory of
Carolina Hinestrosa

M. Carolina Hinestrosa, the fiscal year

2009 (FY09) Chair of the Department #
of Defense Breast Cancer Research
Program (BCRP) Integration Panel, died
June 21, 2009, from soft tissue sarcoma,
a late side effect of the radiation that
was used to treat her breast cancer. !

Carolina first became a BCRP
Integration Panel member in 1998 and ’

served as the Chair of the Panel in FYO4 and again in FY09. She -
once said of the program, “The Breast Cancer Research Program y
channels powerful synergy from the collaboration of the best and - :
brightest in the scientific world with the primary stakeholder, the ’
consumer, toward bold research efforts aimed at ending breast can-

cer.” She was a steadfast and strong voice for consumers in her role .

as panel member and Chair as she challenged BCRP investigators to
unravel the old paradigms and reveal the untapped ideas that could
lead to the eradication of breast cancer.

Carolina enlivened any room she entered with her energy and ‘
elevated it with her grace. Even as her health declined, her tireless

and unwavering pursuit of a breast cancer-free future masked the

severity of her condition to those who worked with her. She has left

an enduring legacy in every organization she touched. To honor

Carolina’s passion, courage, and dedication to breast cancer advo-

cacy and research, the BCRP dedicates its efforts in the upcoming

year to her memory.

Breast Cancer Research Program n



Program Highlights

Innovation

Exploring new ideas and encouraging creativity

Robin Fuchs-Young, Ph.D., The University of Texas
M.D. Anderson Cancer Center

Dr. Robin Fuchs-Young received an FYO7 Idea Award to
investigate the impact of gestational and early postnatal
dietary exposures on metabolic programming and breast
cancer risk. She hypothesizes that metabolic program-
ming, resulting from gestational and/or perinatal exposure
to maternal hyperglycemia and hyperinsulinemia, influ-
ences susceptibility to mammary carcinogenesis. Further,
Dr. Fuchs-Young suspects that mutations in mitochondrial
(mt) genes, resulting from elevated glucose metabolism

in mammary cells, is an important mechanism underly-
ing this increased tumor susceptibility. Dr. Fuchs-Young
also is evaluating in mice the effects of maternal obesity
on mammary development and susceptibility to mam-

mary cancer of the exposed offspring. Tissues and tumors
excised from these mice will be examined at various stages of development for oxidative

mtDNA damage and mutations. The ability of high glucose exposure to impact mt function

and tumorigenicity also will be assessed in immortalized, but untransformed, breast epi-
thelial cells in vitro and

in vivo. This study will
challenge the longstand- — - :
ing paradigm that obesity 4 Glucose -6-p
is only a risk factor for S
. Pyruvate
breast cancer in post- )
menopausal women.
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Sarah Blair, M.D., University of California San Diego
Despite improved imaging techniques such as MRI (magnetic
resonance imaging) and ultrasound, positive tumor margin rates
of 25% to 50% are a reality of initial tumor removal during breast
conservation surgery. Dr. Sarah Blair, from the University of
California, San Diego, received an FY05 Idea Award to support
the development of a proximity camera for real-time intraoperative
cancer cell detection. This exciting technology enables surgeons
to more accurately identify both cancerous and precancerous
cells during surgery to ensure that all the breast cancer
cells are removed, thus preventing the need for additional
surgeries. The camera-like device uses a rapid immunos-
. taining technique coupled with automated microscopy to
classify the tumor margin specimens based on the density
- of epithelial cells. Under this grant, Dr. Blair already has
completed two clinical studies, which included 34 and 40
patients undergoing breast cancer surgery. After conduct-
; ing several refinements between the two studies, use of this
— — automated system resulted in a specificity rate of 100%,
and sensitivity for ductal carcinoma in situ (DCIS) was 75% and 90% for invasive cancer, respec-
tively. The overall
sensitivity was

87%, and overall _ 80%

accuracy was 95%. %‘ 20% \ ]

These rates are - N

significantly better = 60% AN

than those obtained :r:/: Som \\ ﬁ S
using conventional @ > A @ oCis (+)
techln]ioques, which ?E.P 20% .-f a DC ()
are labor-intensive = A IDC(+
and take much i:' 30% .-.-AA A 0 Ic ((+))
longer to determine & . A IA + Normal
whether the sur- % 20% \ Prophylactic
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removed as many 2 @ ’" A 4 \

of the breast cancer 0%+— MR " Qe . N

cells as possible. 006250125 025 05 1 2 4 8 16 32 64

Cellularity (filtered epithelial cells / mm2)

When plotting slide coverage against cellularity, positive invasive cancer cases separate out from negative
cancer cases and noncancerous cases. Calculating a cutoff threshold between these two populations results
in no false positives and only a single false negative (94.4% sensitivity and 100% specificity). Results for
DCIS are shown for reference and were less accurate due to the increased difficulty of sampling DCIS tumors.
DCIS=ductal carcinoma in situ; IDC=invasive ductal carcinoma; ILC=invasive lobular carcinoma

| o |




Program Highlights

i

Shiladitya Sengupta, Ph.D., Brigham and Women’s Hospital,

Harvard Medical School

Dr. Shiladitya Sengupta from Brigham and Women’s Hospital, Harvard
Medical School, received an FYO6 Era of Hope Scholar Award to explore
new strategies in the treatment of breast cancer that target both

the tumor and the supporting network surrounding it, the stroma.

Dr. Sengupta theorizes that this multidimensional approach can be
combined with emerging nanotechnology-based engineering solu-
tions to enhance the intratumoral distribution of drugs. To this end,
Dr. Sengupta and his team have developed a novel three-dimensional
(3-D) dual-color co-culture system, which allows high-throughput

screening of drug combinations for synergistic activity against MDA231 breast cancer cells and
stroma. In addition, they have demonstrated that PI3 (phosphoinositide 3) kinase and MAP
(mitogen-activated protein) kinases (MAPK) are key signaling pathways implicated in the cross-
talk between cancer cells, stroma, and the tumor vasculature. Mathematical models have been
developed that calculate optimal dose sequencing of anticancer and antistromal agents by pre-
dicting tumor fluid dynamics. Additionally, they have engineered nanoparticles with quantum
dot cores that can be used for imaging tumor nanoparticle distribution, and they also have
begun engineering multifunctional nanoparticles that can target breast tumors for the deploy-

ment of tumor
inhibitors. In a
recent paper pub-
lished in PNAS,
the researchers
demonstrated that
a MAPK-inhibiting
nanoparticle
exerts a synergistic
anticancer effect
with chemothera-
peutic doxorubi-
cin. The outcome
of this research
will elucidate the
interactions of the
tumor and stroma
and may change
the landscape of
chemotherapy
treatment in a
way that improves
the outcome and
impact of treat-
ment for breast
cancer patients.
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Transmission electron micrograph images of nanoparticles that can target the MAPK pathway that is aberrant
in a large number of tumors. The nanoparticles are engineered from an FDA-approved biodegradable polymer,
PLGA (poly[lactic co-glycolic acid]). Dr. Sengupta’s team functionalizes the polymer with polyethylene glycol
(PEG), which masks the nanoparticle from the immune system, making it a “stealth” nanoparticle. The PEG
coats the surface of the nanoparticle as seen in the magnified scanning electronmicrosope image in the lower
panel, where it is probed with smaller gold nanoparticles that line the surface of the polymeric nanoparticle. The
PEG also can be functionalized with targeting agents (as shown with biotin) for homing specifically to the tumor
(Basu et al. 2009. Proc Natl Acad Sci USA 106(19):7957-7961).
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Joerg Lahann, M.D., University of Michigan
Although current screening methods for breast cancer save thousands of
lives each year, they are costly and in some cases ineffective. Dr. Joerg
Lahann from the University of Michigan received an FYOS Idea Award
to design and fabricate an innovative technology for the detection of
early-stage breast cancer. The ultimate goal of this project is to design
a device that will detect biomarkers in breath and urine, thus enabling
a new noninvasive and convenient avenue for breast cancer screening.
Toward the development of this novel technology, Dr. Lahann made
several important advances in the field of biomaterial design. Most
significantly, he developed a synthetic analogue-based self-assembled
monolayer (SAM) that can undergo conformational remodeling on expo-
sure to specific stimuli, thereby mimicking biointerfaces found in nature. In initial testing, the
low-density SAMs were exposed to elevated temperatures and/or argon or ethanol for extended
time periods and then analyzed for changes in film thickness, conformational structure, and
electrochemical permeability. No significant changes in the monolayers were observed, suggest-
ing high stability and fidelity of the surfaces, which
are crucial parameters for use of this technology in
biomedical applications. Dr. Lahann also tested the
functionality of the low-density SAMs using model
hydrophobic metabolites and was able to observe a
measureable change in conformation, thus proving the
proof-of-concept for this technology. Further develop-
ment of this highly innovative work could ultimately
lead to new breast cancer screening tests that would
be compatible with miniaturized systems integrated
into handheld devices and suitable for widespread
screening of large population groups.

Schematic showing the structure of a low-density SAM.

Mauro Ferrari, Ph.D., University of Texas Health Science Center
The astounding variability in breast cancer tumors presents challenges
in determining which treatments will be most effective and how to deliver
those treatments to each indi-
vidual patient. Breast tumors
vary significantly in genetic
and molecular signatures and
present biological barriers that
impede the delivery of thera-
peutics. Dr. Mauro Ferrari of
the University of Texas Health
Science Center at Houston
was granted an FYO8 Innovator Award to develop
novel vectors for the optimal delivery of individualized
breast cancer treatments. Dr. Ferrari and his team will
employ nanotechnology in developing multicomponent

vectors to overcome biological barriers and simultane- P namcrconr () ommcirtn () rentoume o Cumong o
ously deliver multiple therapeutic agents to the same Novel multicomponent strategies for targeting breast
target site with minimum cytotoxicity. cancer
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Program Highlights

Synergy

Bringing people and ideas together

Lynn Hartmann, M.D., Mayo Clinic
Optimal early detection of breast cancer is reliant on the ability to
identify women who are at significantly increased risk for develop-
ing the disease. Unfortunately, the majority of women diagnosed
with breast cancer are not pre-identified as having an increased
risk. Dr. Lynn Hartmann of the Mayo Clinic was awarded an
FYO1 Breast Cancer COE Award to discover new molecular risk
predictors that may be applied clinically. Dr. Hartmann estab-
lished a multi-institutional team of investigators from the Mayo
Clinic, the University of California, San Francisco, and Wayne
State University. The team established a large repository of tis-
sues from a retrospective cohort of women with benign breast
disease (BBD), a condition known to present a higher risk of
breast cancer. Through long-term follow-up data, the team was

able to identify the degree of risk associated with BBD, as well
as age at biopsy and family history. Women with atypia, a BBD condition, were found to have a

significantly higher risk compared to age-matched women without atypia. The group also found
that increasing degrees of

involution result in a signifi-
cant reduction in breast can- Breast Carcinogenesis (presumed)
cer risk, even in women with

atypia. Several biomarkers
were identified as having
significant correlation with
predicting breast cancer risk.
The combination of findings
obtained through this COE
provided a wealth of data on
understanding breast cancer
risk and identifying better

predictors for disease Benign Breast Disease Breast Cancer

Histopathological appearance of benign breast disease and breast cancer
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Ece Mutlu, M.D., Rush University Medical Center

Patrick Gillevet, Ph.D., Microbiome Analysis Center,

George Mason University

FYO7 Synergistic Idea Award recipient Dr. Ece Mutlu of Rush University
Medical Center and Dr. Patrick Gillevet of George Mason University
have postulated that the GI (gastrointestinal) tract microbiota composi-
tion and their genes, known to alter carcinogen metabolism and steroid
hormones, are important in breast cancer pathogenesis. Because the
most important risk for breast cancer is family history, but only 5%

of breast cancer cases can be explained by genetic factors, the prin-
cipal investigators are investigating whether common microbiota
between family members could account for some of this discrepancy.
Environmental factors that are increasingly affecting the popula-
tion, such as obesity, poor diet, alcohol, and phytoestrogen, all

may be responsible for affecting the microbiota and the increasing
breast cancer rates. Obese individuals have been found to have
different types of bacteria than non-obese individuals. Also, intes-
tinal microbes can convert estrogens to their active or inactive form
depending upon the specific bacterial types present. The GI micro-
biota can alter signaling pathways involved in breast cancer patho-
genesis or metastasis, such as Rho, GTPase, Cox-2, and MAPK. In

— ~ addition to the novelty of this hypothesis, this proposal utilizes

pyrosequencing, the newest available molecular DNA sequencing technology, which offers
extremely high levels of data output in a short amount of time.

Sai-Ching Jim Yeung, M.D., Ph.D., and
Mong-Hong Lee, Ph.D.,
The University of Texas
M.D. Anderson Cancer Center
Type 2 diabetes is a comorbid condition that occurs
in approximately 15% of breast cancer patients.
Dr. Sai-Ching Jim Yeung and Dr. Mong-Hong Lee
from M.D. Anderson Cancer Center were awarded an
FY06 Synergistic Idea Award to investigate the impact
of diabetes treatment on survival of breast cancer
patients. They hypothesize that specific diabetic
treatments can improve overall survival of diabetic breast
cancer subjects by their specific effects on levels of glucose, insulin, insulin-like hormone, and
female sex hormones (estrogen and progesterone). The researchers have observed that breast
cancer cells treated with both insulin and glucose or both leptin and estradiol showed increased
cell growth. However, the diabetes drugs metformin and rosiglitazone, which do not increase
insulin levels, inhibited breast cancer growth and induced death in cancer cells. These in vitro
data support the investigators’ hypothesis that the choice of treatment for diabetes will influ-
ence the oncologic outcome of these patients. Additionally, Drs. Yeung and Lee have successfully
developed a mouse model of breast cancer and diabetes to begin studies in vivo. Evaluating the
impact of anti-diabetic treatments on breast cancer development and survival in these animals
may one day lead to improvements in the management of diabetes in breast cancer patients and

improve patient outcome.
Breast Cancer Research Program m‘
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Program Highlights

Saraswati Sukumar, Ph.D., Johns Hopkins University

School of Medicine

Metastatic cancer describes cancer that has spread beyond the pri-
mary disease site. Breast cancer can spread to almost any part of
the body, frequently migrating to liver, lung, and bone. FYO3 Breast
Cancer Center of Excellence (COE) Award recipient Dr. Saraswati
Sukumar of the Johns Hopkins University School of Medicine
brings together collaborators from multiple academic institutes,
biotechnology companies, and breast cancer advocacy groups to
study how to effectively identify, prevent, and treat metastatic breast
cancer.

A primary focus of this COE is the identification of genes and molecular markers,
including epigenetic alterations, which are distinctive to metastatic tumors, particularly those
associated with triple-negative breast cancer (TNBC). These “molecular methylome and tran-
scriptome signatures” are being used to characterize cancers with a high risk for metastasis
and to develop novel prevention, treatment, and imaging strategies. COE members have worked
together to identify drugs that can inhibit the activity of these genes and prevent metastatic
tumor growth. One of the major achievements of this program has been the finding that a his-
tone deacetylase (HDAC) inhibitor, MS275, restores expression of the estrogen receptor, which
can then be targeted with letrozole, an aromatase inhibitor. Remarkable and sustained regres-
sion of established xenografts of a TNBC cell line in both the skin and lungs of mice in preclini-
cal studies has led to the initiation of clinical trials for women with TNBC using this approach.

Imaging technology to assess
tumor growth and response

is being developed in paral-
lel. Furthermore, metastatic
tumor biomarkers are being
tested for use in targeted deliv-
ery of therapeutic and imaging
agents.

The COE also is investigating
the immune system and the
suppressive influence of spe-
cific components of the meta-
static tumor microenvironment
on the efficacy of immune-
based therapeutics. COE mem-
bers already have launched
their second clinical trial
testing combination regimens
of vaccines and drugs designed
to augment the immune system
and to increase response to
chemotherapeutics.

Additionally, the COE has
established a unique and

14 |

HER-2/neu analysis of primaries and metastases

A B c
Individusl Tussar Assesamenl Specific Metawtases froom Cads N
I Coses 3 mmtl 7
Urverall Case Asuessment Cann 3 IHC FIZH
g i s WE risy 1
Cose a2 IR Her-2 FISH - - Omankem 1 |
T sl . il &
1 5 3 E7.1.18 i : e
e BT51S /,':.'_' :
o] o 18
» (LK Paer o 3 is
4 P a1 timan - w
] T AR bt L b #
mie [.TAF Caie 7
[ = L 113 Sime y e . |x_l| Beaies
[ RE T A7 i . i i
i
. e
[Fe——
B o | e =

¥ B el ey 1 £
= nn g il geaicry

1+

HER-2/neu analysis of primaries and metastases. A, range of HER-2/neu immunohis-
tochemistry labeling scores for each case, along with range of HER-2/neu gene ampli-
fication ratios. B, range of HER-2/neu immunohistochemistry labeling scores for each
metastases of cases 3 and 7 compared with the primary, along with corresponding HER-2/
neu gene amplification ratios. Note the variable low-level amplification in MBC3, whereas
the focal 2+ labeling by immunohistochemistry in MBC7 does not correlate with amplifica-
tion. C, HER-2/neu assessment of selected individual tumor spots from MBC3 omental
metastases 1 shows 2+ staining by immunohistochemistry and is amplified (ratio, 3). Brain
metastases shows 1+ labeling by immunohistochemistry but is borderline amplified (ratio,
2). Wu J. M. et al. Clin Cancer Res 2008;14:1936-1946
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valuable resource in its rapid autopsy and tissue donation program. Through this program,
primary and metastatic tumor samples as well as normal tissue samples and fluids are col-
lected from patients who succumb to metastatic breast cancer. A biomarker study using tis-
sue microarrays constructed from individual samples revealed extensive heterogeneity between
paired primary and metastatic tumors and among metastatic tumors in the same patient.

Overall, the important work being done by this COE promises to generate new clinical trial

concepts for the eventual delivery of more effective therapies to patients with advanced breast
cancer.

Anna Majewska, Ph.D., and
Edward Brown, Ph.D.
University of Rochester Medical Center
Few effective therapies exist to treat breast cancer brain
metastases and, as a result, they are a primary cause of
mortality in breast cancer patients. Dr. Anna Majewska
and Dr. Edward Brown from the University of Rochester
Medical Center in New York received an FYO6 Synergistic
Idea Award to investigate a novel hypothesis that, if suc-
cessful, could greatly improve our ability to both predict
and prevent tumor metastasis in the brain. Specifically,
they expect that normal neuronal mechanisms that alter synaptic motility and the extracel-
lular matrix (ECM) also may affect the ability of breast tumor cells to form metastases in the
brain. Nude mice are being treated with the clinically approved neuronal stimulants caffeine,
methylphenidate, and modafinil to examine the effect of these drugs on brain metastasis.
Interestingly, preliminary data have shown that caffeine treatment reduced the brain tumor
burden twofold when compared to controls. Further, caffeine-treated mice had a much larger
proportion of white matter tumors than controls, supporting the idea that caffeine can cause
differences in the location of tumor seeding. To
understand the underlying mechanisms involved,
the scientists also are examining the involvement
of the serine proteinase tissue plasminogen acti-
vator (tPA) and changes in the brain ECM in the
metastasis-hindering effects of these drugs. This
work could establish a new paradigm in meta-
static control whereby interventions that are able
to cross the blood-brain barrier (unlike standard
chemotherapeutics) and modify neuronal activ-
ity in normal brain tissue (rather than attacking
tumor cells directly) can be used to inhibit tumor
growth and invasion.

A breast tumor metastasis within the rodent brain. Green repre-
sents the fluorescent breast cancer cells while blue is a cellular
DAPI stain that reveals brain morphology. The inset shows the
tumor at a higher magnification.
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Training

Investing in tomorrow’s breast cancer researchers

Gregory M. Palmer, Ph.D., Duke University
FYO07 Era of Hope Postdoctoral Award recipient Dr. Gregory M. Palmer
of Duke University is investigating and validating the use of optical
spectroscopy to noninvasively monitor the in vivo response of breast
cancer to treatment. Specifically, he is working to develop tools
that will monitor tumor physiology, including hemoglobin satura-
tion, vascular oxygenation, and fluorescence redox ratio using dif-
fuse reflectance and fluorescence spectroscopy. To date, the optical
probes have been developed and several preclinical studies have
been completed showing that measurable changes in optical proper-
ties correlate significantly with physiological changes and response
- N to treatment. Notably, a recent study of doxorubicin concentration
in tumor tissue using this fiber optic scanning system demonstrated that the sys-
tem was able to quantify doxorubicin concentration in tumor tissue based on the
intrinsic fluorescence properties of the drug. In addition, Dr. Palmer and his men-
tors at Duke University have begun a clinical trial to investigate the use of optical
spectroscopy to monitor physiology changes in patients undergoing fractionated
hyperthermia with radiation therapy. The ability to measure breast cancer respon-

siveness to treatment noninvasively could provide clinicians administering therapy
a vital tool to reduce mortality from this disease.

Oxygenation maps of a murine mammary tumor in
response to breathing hypoxic or hyperoxic gases.
The tumor can be seen as the more hypoxic (blue)
region in the right of the image. A bright field image
of the tumor is shown in the center.

Zhang G, Palmer G, Dewhirst M, Fraser C. 2009.
Dual Emissive Materials Design Concept En-

ables Tumor Hypoxia Imaging. Nature Materials
8:747-751.
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Christopher Heaphy, Ph.D., University of New Mexico, Albuquerque
and Johns Hopkins University
New markers that accurately predict the likelihood of breast cancer
progression are needed. To that end, Dr. Christopher Heaphy, an FY04
Predoctoral Traineeship awardee from the University of New Mexico,
Albuquerque, investigated the role allelic imbalance (Al) and loss of
telomere DNA content (TC) play in determining levels of genomic insta-
bility and predicting disease-free survival. Dr. Heaphy demonstrated
that increased Al and altered TC are present in both tumors and the
surrounding histologically normal breast tissues, at a distance of at
least 1 cm from the visible tumor margins. Additionally, TC was quan-
titated in 530 archived breast tumor tissues and found to predict breast
cancer-free survival independent of 12 clinical risk factors, prognostic markers, and adjuvant
markers.

Dr. Heaphy also developed an economical and high-throughput multiplex PCR (polymerase chain
reaction) method to measure Al that could be easily adapted to use in a clinical laboratory. This
novel Al assay was able to discriminate between normal and tumor specimens with high sensi-
tivity and specificity and was evaluated as an alternative marker for TC. TC and Al were deter-
mined in 667 breast tumor tissues and 54 normal breast tissues to demonstrate that genomic
instability increases as a function of the extent of breast disease. Compared to normal tissue,
TC and Al increased significantly in atypical ductal hyperplasias (20% and 1.00, respectfully)

to DCIS (53% and 2.94) and similarly in invasive carcinomas (51% and 3.07), thus supporting
the idea that invasive carcinomas evolve from or in parallel with DCIS. Overall, these results
suggest that TC (and possibly Al) may be useful biomarkers in predicting the clinical outcome of
breast cancer and preventing the use of adjuvant chemotherapies for patients that may not ben-
efit from the treatment Supported by a FYO8 Postdoctoral Fellowship, Dr. Heaphy is currently at
Johns Hopkins University researching the molecular pathways of telomere shortening in histo-
logically normal breast tissues.

(A) Distribution of telomere DNA content (TC) in breast
tissues from reduction mammoplasties (NBRST-RM)
and in breast tumors including their tumor-adjacent
histologically normal (TA-HN) tissues. TC is expressed
as the percentage of TC in a placental control. TC
values of the individual matched samples are con-
i 1O 2007 N56 Logrank nected by thin lines. (B) Extent of allelic imbalance (Al)
Lo TG o0 N PR 000 in NBRST-RM, and in the breast tumors including their
5 5 4 s & 5 % 5 1 | TA-HNtissues. The bars indicate the mean number of
fresst Cancerdee Survival (ears) unbalanced loci +/- standard errors. (C) Breast cancer-
free survival interval by TC in breast tumors. The set of
all tumors was divided into two groups based on the low
oot and high TC cutoff (200% of standard). Breast cancer-
free survival interval, in years, is shown on the x-axis,
and the recurrence-free fraction is shown on the y-axis.
Subjects were censored at the time lost to follow-up.
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Heaphy et al, International Journal of Cancer,
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Grace Smith, M.D., Ph.D., M.P.H., The University of Texas M.D.
Anderson Cancer Center
Dr. Grace Smith from the University of Texas M.D. Anderson Cancer
Center was awarded an FYO6 Multidisciplinary Postdoctoral Award
to conduct a comprehensive assessment of treatment of early breast
cancer in the United States. Evidence suggests that disparities in
care are present, as certain breast cancer patients do not undergo the
radiation and chemotherapy treatments they may need in parallel with
a lumpectomy. Additionally, minorities and disadvantaged patients,
such as women with disabilities or lower education levels, are more
likely than their peers to receive suboptimal care.

Dr. Smith investigated breast cancer care using data gathered from the
National Medicare dataset. For each year from 1995 to 2005, Dr. Smith analyzed treatment for
approximately 20,000 women living in every state in the Union, who were older than age 65 and

diagnosed with breast cancer. Of the 34,080 women with invasive breast cancer included in this
study, 91% of

those who under-
went lumpectomy
were white, 6%
were black, and
3% were another
race. Utilization
of adjuvant
radiation therapy
varied from

50% to 85% -

across states Percentage of radiation therapy (RT) use in white patients (a) versus black patients (b). Gray shading indicates the
while utiliza- sample size was too small to provide meaningful data.

tion of adjuvant

chemotherapy

ranged from 8% to 22% by state. Some regions
of the United States showed marked dispari-
ties in adjuvant treatment by race, particularly
the Pacific West, the East South Central region,
and the Northeast, while others had no dispar-
ity. Moving forward, Dr. Smith will assess the
impact of these treatment disparities on breast
cancer outcomes and costs.

Legend (%)

ThITT

Legend (%)
R
RS-
ez

| nter

] Al

Absolute difference in the rate of RT usage between white and
black patients. Absolute difference < 0% indicates the percent-
age of black women receiving RT was greater than the percent-
age of white women. Gray shading indicates the sample size
was too small to provide meaningful data.
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Yiheng Zhang, Ph.D., University of Michigan

Though mammogram is the imaging modality of choice for early
breast cancer detection, approximately 15% to 30% of breast cancers
are missed during mammograms. Additionally, because malignant
lesions are difficult to discern from benign lesions on mammograms,
many women undergo painful and unnecessary biopsies. Dr. Yiheng

Zhang, an FYO6 Era of Hope Postdoctoral Award recipient, from

the University of Michigan (currently at Hologic, Inc.) is working to
develop an improved imaging modality called Digital Tomosynthesis
Mammography (DTM). In DTM a series of low-dose mammograms
are taken at different angles and then reconstructed by a computer

program that converts the thin-slice images into a 3-D image. DTM
is still in the early stages of development. However, this technology shows promise for improv-
ing the detection of lesions and accurately differentiating between cancerous and benign lesions,
thus reducing the need for unnecessary biopsies. Dr. Zhang seeks to develop advanced DTM
image reconstruction techniques to generate DTM slices with optimized image quality and
reduced image artifacts. During the first year of this project, Dr. Zhang developed advanced
reconstruction algorithms for DTM. A variety of reconstruction and image condition parameters
have been investigated and artifact reduction methods developed. Future work will focus on
the development of artifact reduction methods due to the beam-scatter and the beam-hardening

effect as well as the improvement of DTM reconstruction image quality.

University of North Carolina at Chapel Hill

a model of positive ER
tumor metastasis that
he developed during
his predoctoral train-
ing, Dr. Harrell deter-
mined that the lymph
node microenvironment alters ER expression and
function in the lymph nodes. He also showed
that estrogen-dependent tumor growth stimulates
intratumoral lymphangiogenesis. These impor-
tant findings led Dr. Harrell to conduct further
research in the field of breast metastasis during
his postdoctoral work at the University of North
Carolina at Chapel Hill. Having also received an
FYO8 Era of Hope Postdoctoral Award, Dr. Harrell
currently is developing innovative models to deter-
mine how specific metastatic microenvironments,
such as bone, brain, lung, and lymph nodes, alter
breast cancer responsiveness to biological inhibi-
tors and chemotherapeutics.

J. Chuck Harrell, Ph.D., University of Colorado, Denver, and

While at the University of Colorado, Denver, Dr. J. Chuck Harrell
received an FYOS Predoctoral Traineeship Award to investigate the
hormonal regulation of lymph node metastases, the majority of which
retain estrogen receptors (ER) and/or progesterone receptors. Applying

Whole-body image
showing bilateral estro-
gen receptor positive
(ER+)T47D+ZsGreen tu-
mors (T), subiliac lymph
node metastases (¥,
collecting lymphatic
vessels (arrows), and
axillary lymph node
macrometastases (right)
and micrometastases
(left; dashed circles ).
From Harrell, J.C. et al.
2006. Cancer Research
66: 9308-9315.
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Impact

Touching lives and accelerating translation

Renata Pasqualini, Ph.D., and Wadih Arap, M.D.,
Ph.D., The University of Texas

M.D. Anderson Cancer Center

Dr. Renata Pasqualini and Dr. Wadih Arap of M.D.
Anderson Cancer Center received an FY08 Impact
Award to investigate a newly developed hybrid,
vector-based, molecular-genetic imaging technol-
ogy to monitor disease progression and response
to therapy in breast cancer patients. This tumor-
specific hybrid vector was created by combining
the genetic elements and biological attributes of
an animal virus (adeno-associated virus, or AAV) with those of a bacterial virus (phage or

P), thereby creating the AAVP hybrid. The ability of this hybrid virus to find, highlight, and
deliver genes to breast cancer in mice has already been demonstrated and published (Hajitou
et al, 2006, Cell 125(2):385-398), showing how particles of the AAVP virus are capable of both
locating and genetically marking tumor

cells and the tumor blood vessel supply

for imaging purposes as well as delivery of

gene therapy. Targeted molecular imaging

for use in measuring drug response would

be a major advance in the management of

breast cancer, setting a new standard of _
care for the disease. This Impact Award i
will be used to design, construct, evaluate, ' 9
and validate breast cancer-targeted AAVP %
systems toward the goal of adapting this
technology for use in patients. Clinical
trials are expected to begin shortly after
the conclusion of this award.
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spread and colonize,
may exist and may be
susceptible to targeted
treatments. Recent
research has implicated the tumor microenvi-
ronment as a primary influence on metastatic
behavior and treatment resistance properties.
Dr. Minn seeks to discover and clinically trans-
late genes and interactive pathways that medi-
ate tumor-stroma microenvironmental factors
involved in breast cancer metastasis and treat-
ment resistance. Information gathered through
this work will be used in the clinical validation
of biomarkers and identification of effective
treatments for oligometastases and also in the
development of novel assays to predict which
patients will benefit from aggressive treatment of
their oligometastases.

Andy Minn, M.D., Ph.D., University of Chicago

Standard chemotherapeutic treatments for patients with small num-
bers of disseminated breast cancer cells are effective for only a frac-
tion of cases. Treatment of more advanced stage four breast cancer of
metastatic disease, is rarely successful. However, Dr. Andy Minn of the
University of Chicago, recipient of an FYO8 Era of Hope Scholar Award,
will investigate a novel hypothesis that, distinct from frank metastases,
early oligometastases, or metastatic lesions with a limited ability to
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An integrative approach to studying oligometastases. To
understand the biology of oligometastases and its susceptibility
to treatment, the influence of the tumor microenvironment on ge-
netic pathways that control metastasis and treatment resistance
will be studied. An essential goal will be the development and
deployment of these results into the clinic so as to provide better
treatments for breast cancer patients with metastatic disease.

, | Sandra Gendler, Ph.D., Mayo Clinic, Scottsdale

Dr. Sandra Gendler of the Mayo Clinic, Scottsdale was awarded an

. FYOO Clinical Translational Research Award to develop and test a vac-

| cine against MUCI, a cell-surface molecule that is expressed on greater

I than 90% of breast cancers. The award provided Dr. Gendler with

- the funding to complete the preclinical work in mice and perform the
translational research needed to bring the MUCI1 vaccine into a clini-
cal trial. Several different MUC1 vaccines developed by Dr. Gendler
and her colleagues were first tested in a mouse model of spontaneous
MUCI1-positive breast cancer. A MUCI1 peptide was found to elicit an

| antitumor immune response and inhibit tumor growth in the mice.

Injection of MUCI1-specific cytotoxic T lymphocytes also was found
to reduce tumor burden, demonstrating the feasibility of a MUCI1 vaccine in preventing and/or

treating breast cancer. These preclinical findings provided the basis for a Phase I clinical trial,
which Dr. Gendler initiated in 2008 and hopes to complete in 2010, to test the efficacy of the
MUCI1 peptide vaccine in human breast cancer patients whose tumors express MUCI.
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Kimlin Ashing-Giwa, Ph.D., City of Hope Medical Center

and surveys of more
than 700 women
(African American,
Caucasian, Latino,
and Asian) to iden-
tify medical care, socioeconomic, psychologi-
cal, and cultural factors that exacerbate their
stress levels and HRQOL outcomes post-cancer
diagnosis. This study produced many seminal
articles, including 12 publications on HRQOL
outcomes focusing on underrepresented and
underserved groups. Importantly, this study
resulted in the development of a predictive
model for the identification of sociocultural
mediators and their role in breast cancer
survivorship.

Using her FY04 Idea Award funding,
Dr. Ashing-Giwa is investigating whether

Dr. Kimlin Ashing-Giwa, professor and founding director of the Center
of Community Alliance for Research and Education at the City of Hope
Medical Center in Duarte, California, has received two DOD BCRP
Idea Awards to support her research aimed at improving the health-
related quality of life (HRQOL) for minority breast cancer survivors.
Dr. Ashing-Giwa’s FY98 Idea Award used focus group discussions
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The contextual model of survivorship.

providing education and awareness of psychosocial resources to African American and Latino
breast cancer survivors can reduce the psychosocial burden of breast cancer in these women.
In this study, breast cancer survivors from both ethnicities are placed into two groups, with one
group receiving a kit of culturally sensitive, educational materials for survivors and the other
group receiving both the survivorship kit and eight weekly telephone-counseling sessions. The
telephone conversations are tailored to the culture of the study subject, including spoken lan-
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guage and topics of interest, and the
utility of counseling for these breast
cancer survivors is assessed using
HRQOL measures taken from both
groups before and after the interven-
tion. Preliminary findings on the
efficacy of the telephone intervention
reveal significant improvements in
HRQOL following the intervention.
Identification of the causes and
potential solutions for the burden of
cancer survivorship can help ensure
that breast cancer survivors receive
the comprehensive and competent
medical and psychosocial care neces-
sary for a full recovery.




Leisha Emens, M.D., Ph.D., Johns Hopkins Kimmel Cancer Center
The outgrowth of drug-resistant tumor cells is a primary factor limit-
ing the effectiveness of current breast cancer treatment regimens.

Dr. Leisha Emens, an FY06 Clinical Translational Research Award
recipient from the Johns Hopkins Kimmel Cancer Center, is working to
overcome this problem by designing novel therapeutic strategies that
synergistically combine the use of immunoregulatory agents with stan-
dard therapeutics to create a more powerful and targeted antitumor
response. Dr. Emens is testing an allogenic, cell-based, HER-2/neu-
targeted granulocyte/macrophage colony-stimulating factor (GM-CSF)-
secreting vaccine in sequential combination with cyclophosphamide
(CY) plus a HER-2/neu-specific monoclonal antibody (trastuzumab). The cell-secreted
GM-CSF is a cytokine that acts to boost the immune response and enhance antigen presenta-
tion, CY helps overcome the immune suppressive effects of regulatory T cells, and trastuzumab
acts through a number of functions to optimize immune effector activity. Preclinical studies
testing this combination in a HER-2/neu mouse model showed that it prevented new tumor
formation in 70% and eradicated established tumors in 40% of the mice. Currently, Dr. Emens
is conducting a Phase II clinical trial in patients with HER-2/neu-positive metastatic breast
cancer to evaluate the safety and efficacy of this combined immunotherapy. The outcomes of

this study will provide a better understanding of both localized and systemic antitumor immune
response mechanisms.

If successful, the treat-
ment may be useful to
further decrease the risk
of relapse in patients
with early-stage HER-2/
neu-positive breast
cancer who are treated
with trastuzumab-based
chemotherapy.
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Era of Hope

The Era of Hope Meeting is an international forum
for presenting research studies funded by the BCRP.
It is a unique opportunity for consumers and expert
scientists from different
fields and research areas
to discuss unanswered
questions, share ideas,
identify promising direc-
tions in breast cancer
research, and develop col-
laborative partnerships.




At the 2008 Era of Hope Meeting, over 1,550 scientists,
clinicians, and breast cancer survivors and advocates
from more than 530 organizations came together to
learn about advancements made since the BCRP’s
inception. Over 1,200 BCRP-funded research stud-
ies were spotlighted in symposia sessions and poster
sessions while plenary sessions focused on emerging
issues in breast cancer. The major themes centered
around:

o Risk and Prevention Across the
Spectrum of Breast Cancer

e Breast Cancer Diagnosis —
What’s on the Horizon?

6 Managing Breast Cancer Across
the Spectrum of Disease

The next Era of Hope Meeting, planned for 2011,
promises to be another successful opportunity to
hear about BCRP-funded research, as well as to ask
and learn about important questions for the future of
breast cancer.




Notable Award Outcomes

BCRP—Making a Difference

OncoVue - Dr. Eldon Jupe

Supported early work on risk associations between
BRCA1, BRCAZ2, prohibitin T allele and breast cancer.
These studies formed the foundation for a new breast
cancer risk assessment test called OncoVue that has
been through a Food and Drug Administration (FDA)-IDE
(investigational device exemption) study and is now com-
mercially available.

Novel hyaluronic acid (HA) drugs -

Dr. Glenn Prestwich

Funded research and development of novel HA drugs, now
in Phase lll clinical trials, which target HA receptors on
cancer cells for enhanced delivery of anti-cancer agents.

Skp2 expression — Dr. Michele Pagano

Supported the establishment of Skp2 as an oncogene that
has high expression in human breast tumors correlating
with destabilization of p27 and with poor survival. Im-
munohistochemical analysis of p27 and Skp2 expression
levels is now common practice in clinical laboratories of
pathology.

Homing peptides — Dr. Erkki Ruoslahti

Funded the identification of homing peptides that specifi-
cally home to breast tumors and have the potential to
deliver drugs or treatments to tumors with higher efficacy
and reduced side effects.

HER-2 bi-armed activated T cells (HB-ATC) -

Dr. Lawrence Lum

Supported the preliminary investigations leading to the
discovery that HB-ATC induce memory antigen-specific
cytotoxic T lymphocytes directed at HER-2/neu. HB-ATC
are currently in Phase | clinical trials.

Curcumin analog EF24 — Dr. Mamoru Shoji
Funded the discovery that EF24 specifically targets tumor
blood vessels. EF24 will enter into clinical trials.

Ligand-transformed alpha-fetoprotein peptide
(AFPep) - Dr. James Bennett and

Dr. Thomas Andersen

Supported the development of AFPep and translational re-
search on its efficacy as a treatment of estrogen receptor-
positive breast cancer.
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shRNA Libraries - Dr. Gregory Hannon and

Dr. Stephen Elledge

Supported the development of gene silencing strategies
and genetic screening strategies to identify new potential
therapeutic targets.

Margaret Dyson Family Risk Assessment Program
- Dr. Mary B. Daly

Supported the establishment of a high-risk breast cancer
registry to gather genetic and environmental risk informa-
tion about women with familial breast cancer. This registry
evolved into the Margaret Dyson Family Risk Assessment
Program that now serves a large urban area with a range
of risk assessment, screening, and preventive services.

Carolina Mammography Registry (CMR) -

Dr. Bonnie Yankaskas

Funded the infrastructure development for this population-
based mammography registry as a resource for studying
community-based screening. The CMR is now a member
site for the National Cancer Institute Breast Cancer Sur-
veillance Consortium.

BRCA2 mutation - Drs. David Goldgar and
Susan Neuhausen

Funded the discovery of the founder BRCA2 617delT
mutation in Ashkenazi Jews.

3-D culture systems - Dr. Mina Bissell

Supported the development of a 3-D culture system and
assay to study breast cancer heterogeneity and the role of
the tissue microenvironment in breast cancer development.

Disparity in minority populations study —

Dr. Funmi Olopade

Supported early studies examining how genetic risk factors
contribute to the high incidence and mortality from breast
cancer in young African American women.

Stereoscopic mammography — Dr. David Getty
Funded a Phase Il trial demonstrating that stereo mam-
mography is more accurate than standard mammography
in detecting true lesions in breast cancer screening, both
in reducing false positive reports by nearly half and also in
improving the detection of true lesions.



HER-2/neu-derived peptide vaccine, E75 -

Dr. Constantin loannides

Supported characterization of immunodominant epitopes
in breast cancer that led to the development of the E75
vaccine, an immunogenic peptide-based vaccine that is
now entering Phase Il clinical trials.

Adjuvant Tamoxifen Longer Against Shorter (AT-
LAS) Clinical Trial - Dr. Richard Peto

Supported initiation of the Phase Ill clinical trial, ATLAS,
the largest breast cancer treatment trial ever undertaken.
It is examining the optimal duration of adjuvant tamoxifen
in early-stage breast cancer.

Herceptin®- Dr. Dennis Slamon

Provided the early funding for research leading to the
development of monoclonal antibodies against the HER-2/
neu receptor, now known as trastuzumab or Herceptin.

Sentinel lymph node biopsy — Dr. Lorraine Tafra
and Dr. Kathryn Verbanac

Supported a clinical trial testing the validity and accuracy
of sentinel lymph node biopsy, the current standard of care
for disease staging.

Ductal lavage — Dr. Susan Love

Supported the development of a minimally invasive diag-
nostic procedure for detecting precancerous and cancer-
ous breast cells in fluid from the breast ducts.

Molecular breast imaging — Dr. Carrie Hruska
Supported clinical studies showing that molecular breast
imaging has comparable sensitivity and specificity to MRI
and may be a more cost-effective alternative for women
who have increased cancer risk and dense breast tissue.

Diffuse reflectance spectroscopy with a Monte
Carlo model - Dr. Melissa Skala and

Dr. Nirmala Ramanujam

Supported the development of diffuse reflectance spec-
troscopy with a Monte Carlo model for use in optical spec-
troscopy and multiphoton imaging to better identify human
breast lesions. A Phase I clinical trial has been completed.

Computed mammoTomography (CmT) -

Dr. Randolph McKinley and Dr. Martin Tornai
Supported the development of CmT to overcome the
limitations of conventional mammography and improve
imaging for earlier detection and diagnosis. CmT is now
entering into clinical trials.
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For more information, visit
http://cdmrp.army.mil

or contact us at:
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