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Using math modeling with patien

-specific data,
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Outline

- Strategy
- Signaling network model
- Optimization technique
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Less IS more.
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druggable targets

escape routes . possible resistant nodes
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estimated parameters

Parameter | Meaning Value Ref.

Qv growth from MET-overexpression | ag/2 day~* Navab et al. Neoplasia 2009

o growth from HER2-overexpression | ag/2 day~! Based on aj)s

L mutation rate 10~7 day—! Tomlinson et. al, PNAS, 1998

M degree of MET-overexpression 10 Navab et al. Neoplasia 2009

VM sensitivity to HGF 10~2 cell/3day~?! | -

84,5 synergism between MEK & PI3K | 0.5 Jokinen et al., 2012

o std. of drug sensitivity ap/2 model specific

K decay of toxicity 2.0 model specific

Qg baseline growth rate 0.2log 2 day~—! -

T surface/volume ratio 2/3 -

BE sensitivity to EGFR-inhibitor 0.53 day ! Rosell et al., 2012

BMET sensitivity to MET-inhibitor 0.18 day ! Landi et al., 2013

B sensitivity to HER2-inhibitor 0.21 day~—! Greve, J.D., 2012

Bp sensitivity to PI3K-inhibitor 0.1 day—! Besse et al., 2011

BMEK sensitivity to MEK-inhibitor 0.038 day ! Jokinen et al., 2012

fesploaise Ees

Targeted gene | Drug Clinical Benefit | B-value | Ref.
EGFR Erlotinib 85-90% 0.53 Rosell et al., 2012
EGFR-T790M | Erlotinib 0% 0 Yang et al., 2012
MET-amp MetMADb (+ erlotinib) | 55% 0.18 Landi et al., 2013
HER2-amp Afatinib 60-70% 0.21 Greve et al., 2012
PI3Kwt GDC-0941 44% 0.1 Besse et al., 2011




normalised tumor burden

VIRTUAL PATIENT COHORT:
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More Is more.

GA optimization
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possible patient timeline
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SOC VS. GA-DERIVED TX SCHEDULE
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GA finds optimal treatment schedule at Dx

Dx 3 yrs
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Conclusions

|) We have built a model that captures clonal
dynamics of EGFR driven lung cancers.

2) Using a GA to optimize treatment scheduling of

combinations of known drugs, the model predicts a

treatment schedule that prolongs survival (45 days
past that of standard of care).

3) Periodic updating and refinement of the model
from patient-specific data should improve the model
and the prediction of the treatment by the GA.
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