HARNESSING THE LYMPHOCYTE
META-PHENOTYPE TO OPTIMIZE
ADOPTIVE CELL THERAPY
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We can cure localized disease
with surgery and radiation

We can NOT cure metastatic
disease by any means




Formally: Standard therapy in metastatic soft tissue sarcoma
IS minimally eftective and highly toxic
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The best targeted agent was compared to PLACEBO as
recently as 2012 and only won by 3 months in OS



Adoptive Cell Therapy with Tumor Infiltrating Lymphocytes
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TIL therapy works in melanoma

A Pre-Treatment B 2 Months Post C 16 Hnnths Post
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Of initial 36 consecutive patients treated on trial at MCC:
* 95% success rate for growth (>2€7) by patient
* 34% success rate for growth by fragment
« ~50% response rate in those treated

Pilon-Thomas et al, J Immunother, 2012



Sarcoma samples contain cytotoxic T lymphocytes
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CD8+

T-cell

repertoire following TIL culture is heterogeneous
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TIL reactivity is generally poor in sarcoma
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Result 1: [FN gamma reactivity assay does not correlate with

outcome
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CD8+

Result 2: Sarcoma TIL are more heterogeneous than
melanoma TIL
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Colored dots: melanoma patients treated on trial
Grey dots: TIL derived from fragments of resected sarcomas



In contrast to melanoma, sarcoma TILs are diverse

sarcoma melanoma
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Clinical TIL Rx
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Modeling tumor-immune interactions is complex...
too complex!
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A Boolean network approach to reduce regulatory complexity
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Analysis of network perturbations

Internal perturbations:
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Result 3: A simplitied model captures the
essential regulatory dynamics




Understanding tumor-immune dynamics with an ODE model

go\\ th death by innate klllers and CD8+

@ V)=V = (fy(N) + fo(EDV

,:JO“ th n; uural death interaction with tumor cells
f_}%

G

CD8 ‘ N(1) = ON -5NN +  hy(V)N

}:m\\ th stimulation by innate killers interaction with tumor inhibition by CD4
cp8 E(7) = oE + gy(N)E + g WV)E - g RE
growth natural decay stimulation by innate killers

. ,__J%
cp4a R(t)= o, -O0,R + 1, (V)R

V(0)=V,,N(©0)=N,,E0) = E,,R0) =R,

CD4

40

16

Variables

Parameters




Recapitulating homeostasis, successful immune surveillance
and tumor Immune evasion

Elimination

Without Tumor Effective Immune Response
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modulating immune response 1: checkpoint inhibitors

Influence of CD4-CD8 inhibtion on tumor growth
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Result 4: Shitting the balance of innate and adaptive immune
interactions can change tumor fate

Influence of innate killers-CD8 activation on tumor growth
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Incorporating tumor/immune co-evolution: effects of
heterogeneity on therapeutic response
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Cancer cell censity

T cell density

Treatment with all possible TIL clones
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Disease free interval can be measured in silico
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Cancer cell censity

T cell density

—

Treatment with near-clonal TIL
(CAR T-cells?)
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Result 5: Highly heterogeneous tumors are resistant to
treatment with specific T-cell populations
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What it we have a oligo-clonal tumor where one clone s
amenable to targeted therapy?
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Result 1: Standard IFN gamma reactivity assay does not
correlate with outcome

Result 2: Sarcoma TIL are more heterogeneous than
melanoma TIL

Result 3: A simplified model captures the essential regulatory
dynamics

Result 4: Shifting the balance of innate and adaptive immune
interactions can change tumor fate

Result 5: Highly heterogeneous tumors are resistant to
treatment with specitic T-cell populations

Specific aim 1: /dentify phenotypic signatures of ex vivo sarcoma-derived
TIL that predict ACT efficacy

Specific aim 2: Construct mathematical models to characterize the
optimum patient-specific TIL meta-phenotype in metastatic sarcoma



9 patients to date

+ 20 within 12 months
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Importance: Our approach will improve ACT for sarcoma, and is generalizable.
Originality: We are the world’s leading group applying ACT to sarcoma. A
hierarchy of mathematical models tackles the complexity of tumor-immune
dynamics.

Feasibility: We are augmenting an on-going Moffitt clinical protocol in human
subjects with sarcoma.




#TeamBlue #MoffittiIMO



