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Cancer Treatment: Clinical Need
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Genomics Alone is Not the Answer
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rearrangement BRAF mutation EGFR mutation JAK mutation HER2 amplification SMO mutation

Crizotinib Vemurafenib Erlotinib, gefitinib Ruxolitinib Trastuzumab, lapatinib Vismodegib

Only ~10% are gctionable

However, the majority of genomic alterations remain
undefined with regard to their clinical significance

Reality

Most cancers become resistant to first
line treatment in a few months
Kuo, 2016; Yuan, 2014; Dienstmann, 2015
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Complex Interactions Regulate Cancer Progression

Quantifying & manipulating these interactions in vivo is challenging

Can organotypic models help?

Beyond genomics
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“Better” Biology Via Structure &
Microenvironment (e.g. fibroblasts)
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“Better” Biology Via Structure &
Microenvironment (e.g. &
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To The Clinic: Patient-specific Models to Predict Response
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Predicting Patient Outcome

Small volumes = small #s of cells per endpoint
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Predicting Patient Outcome

Small volumes = small #s of cells per endpoint
Enables testing with patient cells
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Do organotypic systems flag different chemical hits
than a traditional in vitro platform?

= Overarching questions: Does structure matter? How do mammary stromal cells
regulate breast cancer cell responses to xenobiotics?

= Premise:
» Estrogen receptor signaling is important to breast cancer progression

= The microenvironment regulates the behavior and ER signaling of breast
cancer cells, so may be important when testing chemicals in vitro

= Our understanding of how chemicals affect breast cancer is mostly from data
collected using simple in vitro models (e.g. 2D)

Atypical ductal Ductal carcinoma Invasive ductal

Normal hyperplasia (ADH) in situ (DCIS) carcinoma (IDC) Metastasis

(® Luminal epithelial cell Q Basemen t membrane \Fibroblast w Cancer associated adipocyte . Cancer cell
% Myoepithelial cell Extracellular matrix . Blood vesse | 4‘ Tumor associated macrophage jPre-adipocyte

& Macrophage @ Adipocyte

ancer associated fibroblast




Application to Tox Testing

Approach

Culture MCF7s as 2D monoculture or Expose to chemical alone and Evaluate ER transactivation
in duct co-culture system in the presence of 1 nM testosterone after 48 hours
<
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Adipose Stromal Cell Breast Cancer Cell

Mammary stromal cells indirectly

regulate ER-driven responses by
producing aromatase, the enzyme
responsible for estrogen production

Estrogen Productlon

Actlvatlon of ER-Driven Genes

How complex do we need to make in vitro models to predict in vivo responses?




Application tO Tox Testing

Methods/Approach
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= When stromal cells are included in the matrix
surrounding the breast duct, MCF7-derived ducts
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Chemical

Organotypic

2D Monoculture

Without testosterone
With testosterone

responses differ in MCF7-derived duct co-culture model
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Tributyltin chloride (TBT) induces ER transactivation in co-

culture, but not monoculture breast model
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Some endocrine disrupting
compounds, such as TBT, have
complex effects that are
missed when evaluated in a
traditional 2D monoculture
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Tributyltin chloride (TBT) induces ER transactivation in co-
culture, but not monoculture breast model

2D Co-culture
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Mammary adipose stromal cells derived from obese
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personal susceptibly differences to :”n‘L';l‘::z:f.‘:‘:;‘*::Zi:LVJz;s.:“bi:;;'“:;zS; b

Molly M. Morgan,* Lisa M. A dt [l e T. Alarid,* Dav d] Be b %91 and Brian P. Johnson®?

*Department of Pathology and Labo Medic I)«p.\rt ent of Co »m; e Bio: nces, ’I)rpn'l ment of Oncology, ‘Department of

[ ] [ ] [ ] [ ]
a ro m at ase -I n -I -I t-l O n Blredionl Evgineesing.snd (Catbone Cancer Center, U sveselty of Wiseen badioon, Machaoe, Visconsiny USA

Nroanntunic 2D Coa-cFultiyre
A ONEXIO
Female D.onors that 5~ - g
Vary in BMI
125- IC50 125+ IC50
BMI=25 ASC 4.002e-010 BMI= 25 ASC  2.783e-009
-B-BMI =30 ASC 5.755e-009 m BMI=Z30ASC 3.491e-009
_ 100 100
Collect Tissue 7 I}
5 — T
’ from Reduction o 75 ® 754 no_
c c
Mammoplasty S > 2>
g3 23
¢ g 50 ¢ g 50
% Isolate Mammary E < \| 5 <
< m w
Adipose Stromal < X 25 < & 254
e Q: © 1}
Cells = =
X 2 %
0"!#/’ T T .1'“ 0'_1_/1’ T T T
0 -10 -8 -6 0 -10 -8 -6
25 log[Anastrazole], M 25 log[Anastrazole], M

Anastrazole in 2D co-culture
and Organotypic co-culture

Compare Response
ﬁ to Hormone Therapy

Chemical-induced aromatase inhibition
differs in lean and obese individuals

Structure appears important




Improving Drug Discovery, Tox Testing & Clinical
Outcomes
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Improving Drug Discovery, Tox Testing & Clinical
Outcomes
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