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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 & IO-metabolism

• To describe truly novel targets and immuno-engineering approaches
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Immuno-oncology: A modern revolution in cancer treatment

Luke and Hodi. Oncologist. 2013

Luke and Ott. Oncotarget. 2015



Combination immunotherapy now standard in multiple tumor types

Melanoma: PD1 + CTLA4 RCC: PD1 + CTLA4

RCC: VEGFR2 + PD1/L1

NSCLC: PD1 + chemotherapy

NSCLC: PDL1 following chemoRT

Wolchok et al. NEJM 2017; Gutzmer et al. Lancet. 2020; Motzer et al. NEJM 2018; Rini et al. NEJM 2019; Ghandi et al. NEJM 2018; Antonia et al. NEJM 2017

Melanoma: BRAF + MEK + PDL1



Galon and Bruni, Nat Rev Drug Disc 2019

Stratify tumors by tumor 

immune status for early 

phase trials

Tumor–immune classification cycle to direct anticancer therapy



Drug Development in Immuno-Oncology

• Next gen immune-checkpoints

• LAG3, TIGIT, TIM3 
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Rationale for LAG3-PD1 Combination

Wang et al. Cell 2019; Ascierto et al. ASCO 2017
Phase 3 study of nivolumab +/- relatlimab (anti-LAG3) in frontline melanoma

@jasonlukemd



Targeting TIGIT on multiple cell types 

Manieri et al. Trends in Immuno 2017; Rodriguez-Abreu et al. ASCO 2020@jasonlukemd



TIM3 checkpoint on multiple cell types

Wolf et al. Nat Rev Immuno 2019; Davar et al. SITC 2018; Harding et al. ASCO-SITC 2019
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Novel bispecific checkpoint antibodies

Hickingbottom et al. ASCO 2020 abst e15001; Motte-Mohs et al. SITC 2017@jasonlukemd

Some of the bispecific checkpoints under investigation

PD1-CTLA4

PD1-LAG3

PD1-ICOS

CTLA4-LAG3



Fc-engineered αHER2 + PD-1×LAG-3 DART (Margetuximab plus MGD013)

Luke et al. ASCO 2020@jasonlukemd



Piha-Paul et al. ESMO 2020; Melero et al. ESMO 2020

Bispecific tumor microenvironment targeting
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T cell redirection Activate T Cells Against Cancer

Induction of inflammatory genes and 

inflamed TME in PR vs PD patients

Presented by Shoushtari on behalf of Middleton et al. SMR 2019; Tran et al. ESMO 2020

Jason J. Luke @jasonlukemd



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, PPARα

• Novel targets and immuno-engineering

• Dual signaling molecules (CD47-CD137), Glycan biology, Red cell therapeutics

@jasonlukemd



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, PPARα

• Novel targets and immuno-engineering

• Dual signaling molecules (CD47-CD137), Glycan biology, Red cell therapeutics

@jasonlukemd



Oncolytic virotherapy promotes intra-tumoral T cell infiltration                    

and improves anti-PD1 immunotherapy

Ribas et al. Cell 2017 @jasonlukemd



Pathways of danger (nucleic acid) sensing machinery active DCs

Iurescia et al. Recent Patents on Anti-Cancer Drug Discovery 2017@jasonlukemd



Model for innate immune sensing of tumors through the                                     

host STING pathway and tumor-derived DNA

cGAS

STING

IRF3

IFN-β

CD40

CD86

IL-6, TNF-α, IL-12, CXCL9

Tumor

CD11c+ DC

CTL

Tumor DNA

TBK1

Woo et al. Immunity. 2014@jasonlukemd



Innate activation of viral sensing via TLR9 agonism

may overcome checkpoint inhibitor resistance

Diab et al. ESMO 2018; Kirkwood et al. SITC. 2019@jasonlukemd



Pegylated CD122 (IL-2Rβγ) agonist may synergize with anti-PD1

Diab et al. ASCO 2018

A Phase 3 Study of NKTR-214 Plus 

Nivolumab Vs Nivolumab in Untreated 

Metastatic Melanoma 
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Berraondo et al. Clin Can Res 2020; Algazi et al. Clin Can Res 2020

Electroporation of plasmid IL-12 may overcome resistance
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Targeting immuno-metabolism

Luke et al. ASCO. 2019

Labadie, Bao and Luke. Clinical Cancer Research 2018@jasonlukemd
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Novel targets and immuno-engineering

@jasonlukemd



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!

@jasonlukemd



Acknowledgements
– Department of Defense (W81XWH-17-1-0265), National Cancer Institute (UM1CA186690-06)

– Sy Holzer Endowed Immunotherapy Research Fund Award, Hillman Senior Faculty Fellow for Innovative Cancer Research

@jasonlukemd

Translational 

Immuno-

Informatics Lab 

(TIIL)

Cancer 

Immuntherapeutics 

Center (CIC)

Collaborating 

UPMC/UPitt 

Labs

Riyue Bao Leicha Emens Greg Delgoffe

Max Jameson-Lee Sara Brodeur Ron Bukanovich

Lilit Kartaptyen Amy Rose Jan Beumer

Jamie Voyten Allyson Welsch Louis Falo

Maureen Lyons Sara Brodeur Heath Skinner

Ryan Augustin Grace Davis

Justin “Tuck” StaporDiwakar Davar

Zane Grey Jana Najjar

Afsaneh AmouzegarDan Zandberg

Joe Mocharnuk

External Collaborators

Gary Schwartz – Columbia

James Harding / Mike Postow - MSKCC

Keith Flaherty / Xin Gao - MGH

David McDermott – BIDMC

Patrick Ott / Steve Hodi - DFCI

Andrew Poklepovic – VCU Massey

Steven Chmura - UChicago SITC 2020 

BE THERE (virtually…)!!!


