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Breast Cancer

Breast Cancer Definition:

A collection of cancers that arise from the cells of the breast

Metastatic Breast Cancer Definition:

The spread of cancer cells to distant sites in the body
(e.g., lung, liver, bones, brain)

Statistics
~250,000 new cases diagnosed a year in the US
~ 40,000 deaths from breast cancer each year in the US



Breast Cancer i1s Not One Disease

Clinical Classification of Breast Cancer

Type of Breast Cancer Percentage of Patients Treatment
Hormone Receptor Positive 200 Hormone targeted therapy
(Estrogen and Progesterone Receptors) 65-70% Q (e.g., tamoxifen, anastrozole)

HER2 targeted agents

ey - 0,
HER2 Positive 15-20% —- (e.g., trastuzumab, pertuzumab)

None of the Above 15-20%

(a.k.a., Triple Negative Breast Cancer)




Breast Cancer i1s Not One Disease

Molecular Classification of Breast Cancer

ERBB2 AASB0116

ESTs T57034

KIAAD130 N54470

ERBE2 AA443351

storoidogenic acute regulatory protein related AASD4E1S
C GHB7‘:§J?02

TGFB1-induced anti-apoptotic factor 1 AA446222

TNF receptor-associated factor 4 AASSE826

flotillin 2 R72913

hypothetical peotein FLJ10700 W81185

SWUSNF refated, subfamily o, member 1 W51779

EST AAD10188

transfeerin receptor pd0, COT1 N21329

v-myb of e homolog-like 2 AA456878

kinesin-fike 5 mitotic kinesin-like protein 1 AA452513

putative integral membrane transporter AAB00214

putative integral membrane transporter AAO33947

gammn -ghutamy| hydrolase conjugase AA455800

ypothetical protein FLJ10511 AAT15275

nuclease sensitive elemant binding protein 1 AAS39175

nucleolar protein p40 T74979

tryptophan 5-monoaxygenase activation protein AAB0SSSE

squalene epoxidase RD1118

SRY sax-determining region Y-box § AA400464
UDP-N-acotyk-alpha-D-galactosamine 13688
ESTs Wsa120
cadherin 3, P-cadherin placental AA425217
laminin, gamma 2 nicein AAG77534
small inducible cytokine subfamily D RS5139
ATDC AADSS485
keratin 17 AAD26642
keratin 5 W72110
troponin |, skeletal, fast AA181334
chitinase 3-ike 2 AABSSE2
secretory protease inhibitor antiieukoproteinase AADRE254
nuclear factor V8 WeT528
ESTs AO4356
transforming growth factor, beta 2 N48082
calpain-ike protease AA457238
dystrophin muscular dystrophy
fatty acid binding protein 7, brain W72051
GRO1 oncogene, alpha W&2723
CD36 ant collag pe | recaptor N39161
C03% unmm ggw receptor R09416
ycerol-3- pl\m X ptﬂ“’“ ‘A“‘“AT 92547
ate g rogenase 1 AA1
ESTs T62068
four and a half LIM domains 1 AA4SSS25
retinokbinding protein 4, interstitial T72076
vascular adhesion protein 1 AAD36S74
e%m alpha 7 AAD55979
alcohol nase 2 class |, beta N93428
MY047 protein Tg.
aquaporin 7 H27752
30 kDa protein AADSET48

putative G protein-coupled receplor HS0224
acyl-Coenzyme A dehydrogenase H85792
at:?m receptor 1 AA291749

trefoil factor 3 intestinal N74131
GATA-binding protein 3 H72474
GATA-binding protein 3 R31441

X-box binding protein 1 W90128
hepatocyte nuclear factor 3, alpha 174633

lymphoid nuclear protein rihlod 1o AF4 H99580
LIV-1 protein, estrogen requisted H28315

ESTs AAD29948

hypothetical protein FLJ11280 N54608
N-acetyltransferase 1 arylamine RS1802
myosin VI AAG25890

myosin VI AAD30004

Sorlie et al., Proc Natl Acad Sci U S A. 98:10869, 2001



Breast Cancer Studies in the Intramural NCI

Basic and Translational Research at NCI:

>

Causes of metastases

Pathways that drive the growth of breast cancer cells
Activation of innate death pathways in cancer cells
Exploiting the genomic abnormalities of breast cancer cells

Immune therapy



Breast Cancer Studies in the Intramural NCI

Basic/Translational Research Example:
Prevention of systemic metastases

Vehicle,d 10 o Debio-0719,d 10

From Dr. Patricia Steeg in Women’s Malignancies Branch
Marshall et al. INCI 104: 1306-19, 2012



Breast Cancer Studies in the Intramural NCI

Basic/Translational Research Example:
Prevention of systemic metastases
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Vehicle,d 70 Debio-0719,d 70

From Dr. Patricia Steeg in Women’s Malignancies Branch
Marshall et al. INCI 104: 1306-19, 2012



Breast Cancer Studies in the Intramural NCI

Clinical trials at the NCI:

» Prevention of metastatic disease
» Systemic metastases

> Brain Metastases

> Treatment of established metastatic disease
» Molecularly targeted drugs

» Immunotherapy
» Activation of cell death pathways

» Combinations

Our studies incorporate tumor biopsies before and during treatment in order
to identify molecular and genomic factors that predict who benefits from each
treatment



Breast Cancer Studies in the Intramural NCI

Clinical trial example at the NCI:
Improving the benefit of immune therapy in triple negative breast cancer
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Can we make breast cancer look more like the tumors that respond to immune
therapy by combining immune therapy with drugs that will increase the number
of mutations in the cancer cells

Schumacher and Schrieber, Science 348, 69-74, 2015



Breast Cancer Studies in the Intramural NCI

Combine immune therapy (anti-PDL1) with a targeted therapy (olaparib)
that prevents tumors from repairing errors in their DNA

Before Treatment On Treatment — 10 months

From Dr. Jung-min Lee in Women’s Malignancies Branch



NCI and the Vice President’s Cancer Initiative

“The US Cancer Moonshot”
From Doug Lowy, Acting Director, NCI

» Cancer Treatment Studies
» Increase immunotherapy trials and combination therapy trials
» Increase patient participation in clinical trials

» Develop a drug formulary from many companies at NCI
to facilitate the study of combination therapy

» Expand molecular (-omic) analysis of tumor cells and stromal cells

» Prevention, Screening, and Implementation
» Develop preventive vaccines against infectious and non-infectious targets

» Develop screening tests with body fluid samples (e.g., blood, saliva)

» Increase uptake of standard of care for prevention, screening, and treatment

> Basic and Translational Research

» Increase preclinical studies of therapeutic cancer vaccines and cancer
Immunotherapy

» Increase basic research, especially in immunology

» Develop an “exceptional opportunities fund”
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