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What’s Next for Cancer Immunotherapy?
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Disclosures in past 12 months

* Receipt of Intellectual Property Rights/Patent Holder: Serial #15/612,657 (Cancer Immunotherapy),
PCT/US18/36052 (Microbiome Biomarkers for Anti-PD-1/PD-L1 Responsiveness: Diagnostic, Prognostic and
Therapeutic Uses Thereof)

« Consulting Fees: 7 Hills, Spring bank, Actym, Alphamab Oncology, Arch Oncology, Kanaph, Mavu, Onc.Al, Pyxis,
Tempest, Abbvie, Array, Bayer, Bristol-Myers Squibb, Checkmate, Cstone, Eisai, EMD Serono, KSQ, Janssen,
Merck, Mersana, Nektar, Novartis, Pfizer, Regeneron, Ribon, Rubius, Silicon, Tesaro, Werewolf, Xilio, Xencor

 Contracted Research: AbbVie, Agios (IIT), Array (IIT), Astellas, Bristol-Myers Squibb (IIT & industry), Corvus,
EMD Serono, Immatics, Incyte, Kadmon, Macrogenics, Merck, Moderna, Nektar, Spring bank, Tizona, Xencor

« Ownership Interest Less than 5%: Actym, Alphamab Oncology, Arch Oncology, Kanaph, Mavu, Onc.Al, Pyxis,
Tempest

—NCI
UPMC | ANCER center [

Comprehensive

@jasonlukemd 2 Gancer Center Current as of Oct 10t, 2020




Key Points:

To identify next generation immune-checkpoints

To develop understanding of various bispecific approaches
« CD3-redirection, checkpoints, TME-immune stimulators

To familiarize with innate immunity/cytokines & 10-metabolism

To describe truly novel targets and immuno-engineering approaches
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Immuno-oncology: A modern

revolution In cancer treatment
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Therapy

Immuno-oncology
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Progression-free survival (%)

Patients with Progression-free Survival (%)

Combination immunotherapy now standard in multiple tumor types

Melanoma: PD1 + CTLA4

Nivolumab plus ipilimumab
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NSCLC: PD1 + chemotherapy
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Drug Development in Immuno-Oncology

* Next gen immune-checkpoints
- LAG3, TIGIT, TIM3
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Drug Development in Immuno-Oncology

* Next gen immune-checkpoints
- LAG3, TIGIT, TIM3

* Bispecific antibodies: CD3-, checkpoints, TME agonists
« PD1-CTLA4, PD1-LAG3, PD1-ICOS, CTLA4-LAGS3,
T cell-redirection gp100, PSMA; TME agonist HER2-41bb, FAP-41bbL, PDL1-IL15
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Drug Development in Immuno-Oncology

* Next gen immune-checkpoints
- LAG3, TIGIT, TIM3

* Bispecific antibodies: CD3-, checkpoints, TME agonists
« PD1-CTLA4, PD1-LAG3, PD1-ICOS, CTLA4-LAGS3,
T cell-redirection gp100, PSMA; TME agonist HER2-41bb, FAP-41bbL, PDL1-IL15

 Innate Immune modifiers
* Oncolytic virus, STING, TLRs, p38, NLRP3
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Drug Development in Immuno-Oncology

Next gen immune-checkpoints
- LAG3, TIGIT, TIM3

Bispecific antibodies: CD3-, checkpoints, TME agonists
« PD1-CTLA4, PD1-LAG3, PD1-ICOS, CTLA4-LAGS3,
T cell-redirection gp100, PSMA; TME agonist HER2-41bb, FAP-41bbL, PDL1-IL15

Innate Immune modifiers
* Oncolytic virus, STING, TLRs, p38, NLRP3

Immuno-metabolism
« CD39, CD73, A2aR, Aryl-hydrocarbon receptor (AHR), IDO, PPARa
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Drug Development in Immuno-Oncology

Next gen immune-checkpoints
» LAG3, TIGIT, TIM3
Bispecific antibodies: CD3-, checkpoints, TME agonists
« PD1-CTLA4, PD1-LAG3, PD1-ICOS, CTLA4-LAG3,
T cell-redirection gp100, PSMA; TME agonist HER2-41bb, FAP-41bbL, PDL1-IL15
Innate immune modifiers
* Oncolytic virus, STING, TLRs, p38, NLRP3
Immuno-metabolism
« CD39, CD73, A2aR, Aryl-hydrocarbon receptor (AHR), IDO, PPARa

Novel targets and immuno-engineering
« Dual signaling molecules (CD47-CD137), Glycan biology, Red cell therapeutics
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Drug Development in Immuno-Oncology

Next gen immune-checkpoints
» LAG3, TIGIT, TIM3
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Drug Development in Immuno-Oncology

* Next gen immune-checkpoints
- LAG3, TIGIT, TIM3

* Bispecific antibodies: CD3-, checkpoints, TME agonists
« PD1-CTLA4, PD1-LAG3, PD1-ICOS, CTLA4-LAGS3,
T cell-redirection gp100, PSMA; TME agonist HER2-41bb, FAP-41bbL, PDL1-IL15
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Rationale for LAG3-PD1 Combination

Melanoma Prior-10 Cohort
FGL1 LAG-3 2 1% LAG-3 < 1% LAG-3 Unknown
n=22 n=12 n=28
T-Cell 100+ 100 100-
LAG3:Anti-LAG3 @
v E B0+ B0 80—
. o"lr E
F‘TCR:MHC S 601 60- 60
& 3
R ﬁ 7 45% with tumor 407 25% with tumor 407 25% with tumor
PD-1:Anti-P D-1\ ( E‘E o04- reduction 204 reduction 20 reduction
52
Y Ea 0] 0- 0
\ wn E
Anti-PD-L1:-PD-L1 E8 -20- -20- -20-
£ 40 -40- 40
[ =]
Cancer Cell E 60- 0. o
(=%
T -80- -80 -80
(=]
-100 -100- -100-

Wang et al. Cell 2019; Ascierto et al. ASCO 2017

Phase 3 study of nivolumab +/- relatlimab (anti-LAG3) in frontline melanoma
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Targeting TIGIT on multiple cell types
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TIM3 checkpoint on multiple cell types
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Novel bispecific checkpoint antibodies

Some of the bispecific checkpoints under investigation

@jasonlukemd |L_d

PD1-CTLA4
PD1-LAG3
PD1-ICOS
CTLA4-LAGS3
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Fc-engineered aHERZ2 + PD-1xLAG-3 DART (Margetuximab plus MGD013)

Preliminary results in patients with relapsed/refractory HER2+ solid tumors
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Bispecific tumor microenvironment targeting
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T cell redirection Activate T Cells Against Cancer

Natural TCR ImmTAC Induction of inflammatory genes and
Tumor cell inflamed TME in PR vs PD patients
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Drug Development in Immuno-Oncology

Next gen immune-checkpoints
» LAG3, TIGIT, TIM3
Bispecific antibodies: CD3-, checkpoints, TME agonists
« PD1-CTLA4, PD1-LAG3, PD1-ICOS, CTLA4-LAG3,
T cell-redirection gp100, PSMA; TME agonist HER2-41bb, FAP-41bbL, PDL1-IL15
Innate immune modifiers
* Oncolytic virus, STING, TLRs, p38, NLRP3
Immuno-metabolism
« CD39, CD73, A2aR, Aryl-hydrocarbon receptor (AHR), IDO, PPARa

Novel targets and immuno-engineering
« Dual signaling molecules (CD47-CD137), Glycan biology, Red cell therapeutics
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Drug Development in Immuno-Oncology

 Innate Immune modifiers
« Oncolytic virus, STING, TLRs, p38, NLRP3
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Oncolytic virotherapy promotes intra-tumoral T cell infiltration

and improves anti-PD1 immunotherap
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Pathways of danger (nucleic acid) sensing machinery active DCs

YL
#9745 AT-rich DNA

H Am2

SRR cpCBNk

(2N

@l Gt
'ﬁ‘zgplj §

g S
IFI-16 |

dsRNA ~ ASC

IKKa MyD8s

P
IRF3
—1\\
L IKK
IRF7
- P, ' = R, B
. L '
g‘ G g'___-,“ IRF
NF-kB NF-kB 3"\~
pro-i‘::ﬂammatorv P type | IFNs
okines —
2 & I‘ﬁ e IRF7 " IRF3__ [ -
& 5 ___‘—b-—“‘,—“ - i : -2 » = ——
ﬂ‘\b@‘?bli‘ JFl*gl v o x . *)\.\ \§§
g e o 2 % - - %5_-.‘
BEs

Nucleus
@jasonlukemd _4 lurescia et al. Recent Patents on Anti-Cancer Drug Discovery 2017



Model for innate Immune sensing of tumors through the

host STING pathway and tumor-derived DNA
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Innate activation of viral sensing via TLR9 agonism

may overcome checkpoint inhibitor resistance

Intratumoral
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Pegylated CD122 (I1L-2Rpy) agonist may synergize with anti-PD1
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Electroporation of plasmid 1L-12 may overcome resistance
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Drug Development in Immuno-Oncology

Next gen immune-checkpoints
» LAG3, TIGIT, TIM3
Bispecific antibodies: CD3-, checkpoints, TME agonists
« PD1-CTLA4, PD1-LAG3, PD1-ICOS, CTLA4-LAG3,
T cell-redirection gp100, PSMA; TME agonist HER2-41bb, FAP-41bbL, PDL1-IL15
Innate immune modifiers
* Oncolytic virus, STING, TLRs, p38, NLRP3
Immuno-metabolism
« CD39, CD73, A2aR, Aryl-hydrocarbon receptor (AHR), IDO, PPARa

Novel targets and immuno-engineering
« Dual signaling molecules (CD47-CD137), Glycan biology, Red cell therapeutics
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Drug Development in Immuno-Oncology

 Immuno-metabolism
« CD39, CD73, A2aR, Aryl-hydrocarbon receptor (AHR), IDO, PPARa
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Targeting immuno-metabolism
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Drug Development in Immuno-Oncology
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Drug Development in Immuno-Oncology

* Novel targets and immuno-engineering

« Dual signaling molecules (CD47-CD137), Glycan biology, Red cell
therapeutics
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Novel targets and immuno-engineering

DSPs are generated by fusion of sequences from extracellular domains of type-l membrane
protein and TNF superfamily ligand to form a trimeric bi-specific protein
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Conclusions

« Combination immunotherapy is the future of cancer therapy

The T cell-inflamed tumor microenvironment is a biological guide
to IO drug development

Many novel IO approaches being developed including but not

limited to

* Next gen checkpoints and bispecific approaches
* Innate immune modifiers, cytokines and immuno-metabolism
* Novel targets and immuno-engineering

Exciting time in cancer drug development!
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