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Agenda

• Immuno-oncology approaches

• Epigenetic Targets

• Drugging “undruggable targets”

– Degraders & MS-ABPP

– Inhibiting Ras

– Inhibiting Transcription Factors



The cancer-immunity cycle, immune-resistant mechanisms 

and strategies for anti-cancer immunotherapy 
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Commercial development heat map
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Next wave targets- what’s hot?

2-3 4-6 7-9 10-12 >121

Some of the main ligands and receptors 

present on the surface of tumor and 

immune cells that are targets for 

approved and emerging immuno-

oncology therapies



CD47 is an immune checkpoint receptor 

• CD47 is ubiquitously expressed & inhibits phagocytosis and dendritic cell maturation

• CD47 is over expressed by various cancers and poor clinical prognosis correlates with 

increased levels of CD47 expression

• Blocking the «dont eat me signal» could be beneficial for cancer treatrment



CD47 antagonist
• Blocking of “Don’t Eat-me-signal” activates macrophage and DC-mediated phagocytosis as 

well as T-cell-mediated killing for antitumor activity

• Antibodies or SIRP1α fusion proteins have been made by Fortyseven Inc., Celgene, Surface 

Oncology, Trillium, ALX.  

• However, Fc-containing agents (ie Antibodies) have 

– Significant DLTs like anemia, thrombocytopenia and leukopenia

– Impact on normal tissues, such as liver, lung and brain – caused by high level of 

macrophages, expression of CD47 coupled with FcR activation

• Need for either bispecific ABs (CD47 with tumor antigen (TA) like CD19/Mesothelin etc.) or

small molecules (Aurigen et al.) 

CD47 TA 



Developing Anti-CD47: mostly Abs, except Aurigen





CD73 and A2AR as IO targets
Blocking Adenosine production, transport and signaling



Immunosuppressive tumor microenvironment due to adenosine

Front Immunol. 2019; 10: 453.



TIM-3 and TIGIT and LAG-3

• T cells express multiple cell surface immune check points like TIM-3, TIGIT and LAG-3

• Blockage is beneficial for activating T-cells but can cause auto immunity (or irAEs)



TIGIT/PD-L1: Rationale
• TIGIT expressed on NK and T cells inhibits the immune function by binding to PVR (CD155) 

• TIGIT on tumor cells is an independent checkpoint pathway contributing to intrinsic 

resistance to anti-PD1. 

• Co-blockade of TIGIT and PD-1/PD-L1 elicits synergistic activity in vivo 

• Therefore, TIGIT combination opens all indications approved for PD-1/PD-L1

• Genentech (completed Ph-2 in NSCLC), Merck and Merck (Ph-2 in NSCLC), Arcus 

(completed Ph-2), BMS, Celgene, Astellas , Seattle Genetics, Iteos Therapeutics (Ph-1 

studies in solid tumors ongoing)

Significant rationales for

TIGIT or TIM-3 or LAG-3 single agents

and/or

TIGIT or TIM-3 or LAG-3 combo with PD-L1 



Epigenetic targets
Writers,  Erasers, Readers



Epigenetic targets
Movers, Shapers, Insulators



PRMT5: 

Protein Arginine Methyltransferase 5 

PRMT5



Potential Therapeutic Application of PRMT5i 

Synthetic Lethality in Spliceosome Mutant Cancers



Potential Therapeutic Application of PRMT5i 

Turning cold tumors to hot



PRMT5i: Competitive Landscape



Novel paradigm in drug development using the UPS

Molecular Glues PROTACs Destabilizer

Tethering to enforce

proximity to E3 
Modulate E3 surface to

recognize neo-substrate  

Destabilize target to

make it E3 degradable

K48

K63 Lysosome

DDR

Intracell. Immune Response

Proeasome



Pros and Cons

PROTAC Molecular Glue Destabilizers



Glue-degrader
IMiD-Induced CRBN-Dep. Degradation of Neosubstrates

https://doi.org/10.1016/j.molcel.2020.01.010

DOI: 10.1021/acs.biochem.8b01307
Biochemistry 2019, 58, 861−864

Thalidomide

Lenalidomide



Glue degrader
Structures and clinic for FDA-approved Imids

DOI: 10.1021/acs.biochem.8b01307
Biochemistry 2019, 58, 861−864



Glue degrader

Expanding on Glue degrader



Bifunctional degrader approach

for protein kinases or other POIs

Destroy the kinase target

rather than inhibiting it

kinase



List of present targets 

for non-peptidic

PROTACs

Target(s) Ligase(s) (References)

ABC50 CRBN (Cie slak et al., 2019)

ALK CRBN (Powell et al., 2018; Zhang et al., 2018)

AR MDM2 (Schneekloth et al., 2008)

AURKA/B CRBN (Huang et al., 2018)

BCL2 CRBN (Wang et al., 2019)

BCL6 CRBN (McCoull et al., 2018)

BCR-ABL IAP; CRBN; VHL (Demizu et al., 2016; Lai et al., 2016)

BRAF CRBN (Chen et al., 2019a)

BRD2, BRD3, BRD4 CRBN; VHL (Lu et al., 2015; Winter et al., 2015; Zengerle et al., 2015)

BRD7, BRD9 VHL (Zoppi et al., 2019)

BTK CRBN (Buhimschi et al., 2018; Sun et al., 2018; Zorba et al., 2018)

c-ABL CRBN; VHL (Lai et al., 2016)

CDK4/6 CRBN (Jiang et al., 2019; Zhao and Burgess, 2019a)

CDK9 CRBN (Olson et al., 2018; Robb et al., 2017)

cIAP1 IAP (Itoh et al., 2012)

CRABP I/II IAP (Itoh et al., 2012; Itoh et al., 2010)

CRBN VHL; CRBN (Steinebach et al., 2019; Steinebach et al., 2018)

EGFR VHL (Burslem et al., 2018a)

ER IAP (Demizu et al., 2012; Itoh et al., 2011)

ERK1/2 CRBN (Lebraud et al., 2016)

ERRa VHL (Bondeson et al., 2015)

FAK VHL (Cromm et al., 2018)

FKBP12 CRBN (Winter et al., 2015)

FLT3 VHL; CRBN (Burslem et al., 2018b; Huang et al., 2018)

GSPT1 CRBN (Matyskiela et al., 2016)

HCV NS3/4A CRBN (de Wispelaere et al., 2019)

HDAC6 CRBN (Yang et al., 2018)

HER2 VHL (Burslem et al., 2018a)

IRAK4 VHL (Nunes et al., 2019)

ITK CRBN (Huang et al., 2018)

Mcl1 CRBN (Wang et al., 2019)

MDM2 CRBN (Li et al., 2019b)

p38a/delta VHL; CRBN (Bondeson et al., 2018; Smith et al., 2019)

PARP1 MDM2 (Zhao et al., 2019)

PCAF/GCN5 CRBN (Bassi et al., 2018)

PIRIN CRBN (Chessum et al., 2018)

PTK2/B VHL; CRBN (Popow et al., 2019)

RAR IAP (Itoh et al., 2011)

RIPK2 VHL (Bondeson et al., 2015)

Rpn13 CRBN (Song et al., 2019)

SGK3 VHL (Tovell et al., 2019b)

sirtuin-2 CRBN (Schiedel et al., 2018)

SMAD3 VHL (Wang et al., 2016)

SMARCA2/4 VHL (Farnaby et al., 2019)

TACC3 IAP (Ohoka et al., 2014)

tau CRBN (Silva et al., 2019)

TBK1 VHL (Crew et al., 2018)

TEC CRBN; VHL; IAP (Zorba et al., 2018; Huang et al., 2018)

TRIM24 VHL (Gechijian et al., 2018)

TrkC CRBN (Zhao and Burgess, 2019b)

ULK1 CRBN (Huang et al., 2018)

VHL VHL (Maniaci et al., 2017)

https://doi.org/10.1016/j.molcel.2020.01.010

Two thus far in 

clinical trials



ARVINAS



ARV-110

ARV-110 degraded 95% to 98% of AR 

in multiple cell lines typically used in 

prostate cancer research, including 

VCaP cells 

• DC50 in VCaP = 1 nM , Dmax@4 hrs

• 60x more potent than enzalutamide 



ARV-110 Inhibits AR-Dependent 

Tumor Growth in Xenograft Models 

with Oral, Daily Dosing 

• 10 patients with mCRPC treated across three dose levels 

• At doses up to 280 mg with an acceptable safety profile 

• PK dose-proportional increase in exposure 

• PSA and RECIST responses and PD/molecular marker planned in 1st 

half 2020 at major medical conference 

ARV-110 Ph-1 

Day 15 

Pharmacokinetics 



ARV-471: ER Degrader for Patients with Locally 

Advanced or Metastatic Breast Cancer 



Orally Dosed ARV-471 Shrinks Tumors and 

Robustly Degrades ER in MCF7 Xenografts 



ARV-471: Phase 1 Study: FIH 08-2019

Accumulation occurs 

between Day 1 and 

Day 15 (30 mg)



The undruggable proteome

Over 90 % of proteins do not have known pocket that small molecule can bind 

Identify target binding pockets «druggable hotspots» across the entire proteome



MS-Activity Based Protein Profiling

1. Avidin enrichment

2. Tryptic digest

3. TEV digest

Reactivity based probes for mapping

ligandable «druggable hotspots» across

the entire proteome



TPD

Inventing induced proximity druggable mechanims

• Dub targeting Chimeras (DubTACs)
• Phospatase targeting Chimeras (PhosphaTACs)
• Acetyltransferase targeting Chimeras (AATACs)
• Deacetylase targeting Chimeras (DATACs)
• Conformation targeting Chimeras (DubTACs)
• Etc…



RAS 
inhibitors

Effectors

Ras



Ras LUNG Carcinomas



Ras vulnerabilities for anti-Ras strategies

Clint A. Stalnecker, and Channing J. Der Sci. Signal. 2020;13:eaay6013

Copyright © 2020 The Authors, some rights reserved; exclusive licensee American Association 

for the Advancement of Science. No claim to original U.S. Government Works



K-Ras inhibitors targeting the Cys12



How Ras talks to Raf



Targeting Myc in Cancer

Targeting Myc transcription: BRD4, CDK7, CDK9,  p300/CBP-BRD
Trageting Myc mRNA translation: mTOR, CPEBP
Targeting Myc stability: USP28, USP36, AURKA, PLK1, Omomyc, GTI19077  



Design of OMOMYC













Rapalogs vs TORKi vs Rapalink

FRB

Yang et al. 2013, Nature 47: 217

32.7Å

MW = 1784



RapaLink-1 is a non-traditional drug-like molecule

with exceptional in vivo efficacy

MW = 1784

MCF7 cells4 hr. Drug Treatment Followed by Drug Washout
Rodrik-Outmezguine, V. S. et al. Nature 534, 272–276 (2016).

mTOR (A2034V) mTOR (M2327I)


