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Immune surveillance and escape

Elimination Equilibrium

Genelic Instability/tumor heteVoguneity
| immune selection | '
How is an immunosuppressive tumor microenvironment formed and
maintained?

Can this be reversed to promote anti-tumor immune r  esponses?




Immune surveillance and escape

Elimination Equilibrium

Genelic Instability/tumor heteVoguneity '
Immune selection

What alterations occur in the immune cells in the t umor microenvironment
and how is this affected by anti-tumor therapies?
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 TIDCs isolated from advanced staged melanomas lost antigen-
presenting ability.

 TAMs acquired M2-skewed Phenotype during tumor growth and
inflammatory properties declined.

« Agonistic anti-CD40 mAb promoted M1-skewed phenotype of TAMs
anﬁl elevated antigen-presenting ability of TIDCs in the in vitro
cultures.



BRAF V600E inhibitor
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e PLX4720 boosts tumor infiltration of CD8 T cells an d enhances

antitumor responses.
(Clin Cancer Res. 2013; 19: 393, Clin Cancer Res. 2012; 18: 1386 Cancer Immunol Res 2014 2:643& Cancer Res. 2013; 72: 3928)

« PLX4720 ?romotes_tumor regression via CCR2-and CD8 T cell-
dependent mechanisms  ci2013; 123:1372).

e PLX4720 had no effect or reduced infiltration of T cells.

(Oncoimmunology 2012 5:609).

« Vemurafenib treatment can directly stimulate T cell MAPK signaling
(Clin Cancer Res. 2013; 19:598).
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If CD40:CD40L 1s a critical pathway for
promoting anti-melanoma immunity,

then Is agonistic anti-CD40 mADb treatment
therapeutic?
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Effects of anti-CD40 agonistic antibody are T cell independent

(similar to Beatty et al. Science 2011 in pancreatic cancer models).
Durability?

Combo immunotherapies...innate + adaptive
+ targeted therapies
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How Is T cell exhaustion controlled in tumors?




ii CTL exhaustion during chronic infection
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mPISK- AKT-mTOR signaling declines during T cell exhaustion
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mFox01 IS required for increased PD1 expression in virus-specific CTLs during persistent
infection.
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Does FoxO1 regulate PD-1 expression directly?



.FoxOl controls PD1 expression during CD8 T cells
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’?.! FoxOl1 is required to sustain virus-specific CTLs during persistent infection.
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’EPISK- AKT-mTOR signaling declines during T cell exhaustion
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Summary

eB-raf inhibitors can have an immunostimulatory effect on the tumor micro-
environment. Loss of Tregs and MDSCs, gain of T cell function and maturation
of TAMs and TIDCs.

e|FNYy and CD40:CD40L signaling is critical to sustaining an immunosupportive
tumor microenvironment, especially during B-raf inhibitor treatment.

eTreatment with CD40 agonistic mAbs is sufficient to suppress melanoma
growth in a T cell independent manner.

e Will drugs that target both innate and adaptive responses be more
effective?

*PD-1 expression in “exhausted” CTLs is dependent on FoxO1, but this also
needed to sustain the pool of CTLs.

*The development of an “exhausted” phenotype in the face of persistent
antigen is important to maintain the pool of CTLs.

eCan we reinvigorate the CTL response via AA mTOR/AKT?
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’EPISK- AKT-mTOR signaling declines during T cell exhaustion
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Progressive loss of T cell function during chronic infection

E
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Can we intervene and prevent or reverse CTL exhaustion to improve

viral control or develop anti-cancer therapies?

Death




’EPISK- AKT-mTOR signaling declines during T cell exhaustion

Effector Partial Exhaustion Full Exhaustion Death
PD-1Hi
PD-1' LAG3H. CD160+, 2B4

ol e, ———>>/,,°.'. ———>C¥ {})"__> @;ﬁ

Naive Ag

FoxOl

|
PD-1

VImmunopathology
AVirus/ tumor persistence
ACOPING/ SURVIVAL




Acute

Naive

CD8* T cell
Ag

...@._._._9

Chronic infection - )%:i' -=>

HIV/HCV/LCMV-CH13 /
Tum ors PD-1'nt PD-1M LAG3H: TIM3Mi
DYFUNCTIONAL

“EXHAUSTED”



Acute

Naive
CD8* T cell
Coks
o Ag (7 Ag |
Chronic infection * s \,i- -=>
HIV/HCVAL.CMV-CI-13 / ‘
Tum ors PD-1'nt PD-1M LAG3H: TIM3Mi

VImmunopathology
DYFUNCTIONAL AVirus/ tumor persistence

“EXHAUSTED"” | ACOPING/ SURVIVAL
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How IS T cell exhaustion controlled in chronic

viral infection?



* To characterize changes in the immune cell
Infiltrates iIn melanoma as tumors progress.

 To examine how anti-cancer drugs and
Immunotherapies affect the phenotype and
function of the infiltrating immune cells.

e To identify Immune-mediated pathways that
suppress tumor growth.
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Depletion Ab (every three days)
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’-Suppression of PISK/Akt/mTOR promotes a positive feedback pathway that

EXHAUSTION



’EPISK signaling regulates Effector and Memory states
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A Before Infusion Day 28 after CTL infusion Day 56 after CTL infusion

PNAS 12; 4592

v" Tumor bearing patients contain antigen-reactive T cells to melanoma antigens

v Relatively large number of mutations in tumors

v" Minority of patients respond to high-dose IL-2

v’ Larger fraction of patients are responsive to ACT or anti-CTLA4 or anti-PD-1
immunotherapy
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How is immunosuppressive microenvironment formed an d maintained?

Can this be reversed to promote anti-tumor immuner  esponses?
Targeted Immunotherapies




