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Abstract:

The tumor microenvironment can mediate tumor development and drug resistance through a myriad of
mechanical (extracellular matrix) and chemical (growth factor/cytokine) factors. Drug resistance is a
major challenge in patients with HER2 overexpressing (HER2+) breast cancer, which accounts for
~20% of all breast cancer cases. Many of these patients (38-75%) do not respond to HER?2 targeted
therapies. Fibroblasts are a prominent cell type found 1n the tumor microenvironment that are linked to
poor patient prognosis and tumor drug resistance. In a recent study from our group we have shown that
fibroblasts cocultured with HER2+ tumor cells prevent tumor cell death and increase tumor cell
proliferation in the presence of a HER2 inhibitor (Lapatinib). Fibroblasts confer this resistance through
increased anti-apoptotic protein expression and PI3K/Akt/mTOR pathway activation 1n tumor cells;
however, this resistance can be modulated by altering the number of tumor cells, number of fibroblasts,
and drug concentration in coculture. A temporal model of tumor cell viability i1s developed to
quantitatively explain the effects of fibroblasts and Lapatinib on tumor cell growth and predict tumor
cell dynamics. The model 1s calibrated with experimental data of tumor cell count in mono- and
coculture. By understanding the conditions that bestow complete HER2-targeted therapy resistance, and
subsequently how to treat these tumors, rational alternative or combination therapies may improve
treatment for these drug-resistant tumors.
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Background:

Intra-tumor and patient-to- Stroma-rich gene signatures
patient heterogeneity

correlate with poorer patient
prognosis (adjuvant chemotherapy)
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CyCIF: inhibition of Lapatinib target pHER2 but not downstream pS6 in
fibroblast coculture
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PI3K/AKT/MTOR signaling sustained during treatment in the presence of
fibroblasts
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Objectives:
e Develop computational model of tumor-fibroblast interaction
e Predict which conditions may prevent tumor cell death (cytostatic)
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Model of Stromal Fibroblast-Mediated Drug Resistance
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INn HER2+ Breast Cancer

" Methods: Model calibrated with cell viability from
in-vitro monoculture and coculture
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Results: Fibroblast-protected and —independent
cell lines identified in fibroblast coculture

cancer cell lines
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EFM192 + Fibroblasts = HCC202

HCC202 + Fibroblasts
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Results: Model predicts tumor cell dynamics for
monoculture and coculture
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Results: Model predicts the tumor-fibroblast ratlothat
results in cytostatic response for various drug condltlons
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