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Questions or
Comments?

“Why am I muted?” 
Don’t worry. Everyone is 
muted except the Presenter 
and the Host. Thank you 
and enjoy the show.

Type them into the
questions box!

www.acs.org/acswebinars
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Chat
Announcements and

hyperlinks from our team
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linkedin.com/company/
american-chemical-society@amerchemsociety@AmericanChemicalSociety@AmerChemSociety

Let’s Get Social!
Follow the American Chemical Society on Twitter, Facebook, 
Instagram, and LinkedIn for the latest news, events, and 
connect with your colleagues across the Society.

Contact ACS Webinars® at acswebinars@acs.org

www.acs.org/acswebinars
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Where is the Webinar Recording?

All Registrants
Watch the unedited recording 
linked in the Thank You Email 

for 24 hours.

www.acs.org/acswebinars

ACS Members w/Premium Package

Visit the ACS Webinars® Library 
to watch the edited and 

captioned recording.
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ACS Industry 
Member Programs

• ACS Industry Matters

ACS member only content with exclusive 
insights from industry leaders to help you 
succeed in your career. #ACSIndustryMatters

Preview Content: acs.org/indnl

• ACS Innovation Hub LinkedIn Group

Connect, collaborate and stay informed about 
the trends leading chemical innovation.

Join: bit.ly/ACSinnovationhub
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7https://chemidp.acs.org

A Career Planning Tool For Chemical Scientists

ChemIDP is an Individual Development Plan 
designed specifically for graduate students and 
postdoctoral scholars in the chemical sciences. 
Through immersive, self-paced activities, users 
explore potential careers, determine specific skills 
needed for success, and develop plans to achieve 
professional goals. ChemIDP tracks user progress 
and input, providing tips and strategies to 
complete goals and guide career exploration.

8www.acs.org/careerconsulting

Career Consultant Directory

• ACS Member-exclusive program that allows you to arrange a one-on-one appointment with 
a certified ACS Career Consultant.

• Consultants provide personalized career advice to ACS Members.

• Browse our Career Consultant roster and request your one-on-one appointment today!
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REGISTER TODAY 
ABCChem.org

10

ACS Career Resources

https://www.acs.org/content/acs/en/careers/personal-career-consulting.html

https://www.acs.org/content/acs/en/careers/developing-growing-in-your-career.html
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If you are a student from a group underrepresented in the chemical sciences, we 

want to empower you to get your graduate degree!

The ACS Bridge Program offers:

• A FREE common application that will highlight your achievements 

to participating Bridge Departments

• Resources to help write competitive grad school applications and 

connect you with mentors, students, and industry partners!

Are you thinking of Grad School?

Learn more and apply at www.acs.org/bridge

Email us at bridge@acs.org

ACS Bridge Program
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acsgcipr.org
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ACS OFFICE OF DEIR
Advancing ACS' Core Value of Diversity, Equity, 

Inclusion and Respect

Resources

https://www.acs.org/content/acs/en/about/diversity.html

13

14

https://www.acs.org/content/acs/en/about/diversity.html


10/5/2022

8

z

www.acs.org/acswebinars

15

Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars

Reproductive Health in the Lab

Thurs., Oct. 6, 2022 | 2:00pm–3:15pm ET

Co-produced with the ACS Division of Chemical Health and 
Safety and ACS Committee on Chemical Safety

10 Tips for Publishing in 
ACS Journals

Thurs., Oct. 13, 2022 | 2:00pm–3:00pm ET

Co-produced with ACS on Campus and ACS Publications

Creating Psychedelic Analogs to 
Treat Neuropsychiatric Disease

Thurs., Oct. 20, 2022 | 2:00pm–3:15pm ET

Co-produced with ACS Division of Medicinal Chemistry, the 
American Association of Pharmaceutical Scientists, and ACS 
Publications.
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THIS ACS WEBINAR® 

WILL BEGIN SHORTLY…

🖐 Say hello in the 
questions window!

www.acs.org/acswebinars

15
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JANET SASSO, MPH

Information Scientist, CAS, a division 
of the American Chemical Society

Chair of Medical Oncology, 
Dana-Farber Cancer Institute

Co-Founder, President, and CEO, 
Neomorph 

Angela Zhou, PhD

Information Scientist, CAS, a division 
of the American Chemical Society

BENJAMIN EBERT, MD, PhD PHILIP CHAMBERLAIN, PhD

Molecular Glues in Drug Discovery: 
Solutions that Stick for the Undruggable

This ACS Webinar ® is co-produced with CAS, a division of the American Chemical Society.

CAS connect you to the world’s 
published science for better insights

Over

scientific journals
and documents

50K
Over

million substances
250

Over

languages 
translated

50
Over

patent offices 
worldwide

64
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Data is valuable only when it is 
transformed into insight

© 2022 American Chemical Society. All rights reserved.

Janet Sasso, Information Scientist

MOLECULAR GLUES AND 
TARGETED PROTEIN 
DEGRADATION

A landscape view

19
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© 2022 American Chemical Society. All rights reserved.21

Molecular glues over conventional drugs

The why behind our research

of the human proteome is 

considered to be “undruggable”

85%

© 2022 American Chemical Society. All rights reserved.22

Targeted protein degradation and induced proximity

What is protein degradation?

CRBN

DDB1

CUL4

RBX1

E2

Ub

POI

E3-ubiquitin-ligase complex

21
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Research in molecular glues is outpacing all others

Protein degradation publications has increased over time
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PROTAC
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von Hippel–Lindau 
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© 2022 American Chemical Society. All rights reserved.24

Showcases the focus and impact this may have in oncology

Most researched E3 ligases

E3 ligase / 

subunit

Number of 

records
Cancer All Others

CRBN 309 20.1% 9.3%

VHL 207 12.6% 4.3%

MDM2 189 2.6% 1.8%

SCF 86

RNF 63

SKP 55

cIAP 50

DDB1 47

KEAP1 31

FBXO 23

UBR2 19

β-TRCP 9

DCAF 8

SIAH1 4

STUB1 4

ASB6 2

CDC34A 1

UBE4A 1

Autoimmune disease, 8%

Cardiovascular 
disease, 5%

Infection, 
11%

Inflammation, 
10%

Metabolic disorders, 
6%

Cancer, 44%

Neurodegenerative 
disease, 10%

23
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© 2022 American Chemical Society. All rights reserved.25

Chemscape analysis for Thalidomide 

From serendipity to data driven discoveries

© 2022 American Chemical Society. All rights reserved.26

Preclinical Development, in Clinical Trials, and Approved 

Molecular glues in the clinical development pipeline

9%

14%

77%
Approved

Clinical Trials

Preclinical
development

Approved 

Molecular Glues

Therapeutic 

Focus

Thalidomide Cancer/Inflammatory

Lenalidomide Cancer

Pomalidomide Cancer

Rapamycin Cancer/Immune

Cyclosporin A Immune

Mekinist Cancer

FK506 Immune

Lupkynis Immune/Inflammatory

25
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© 2022 American Chemical Society. All rights reserved.27

Companies and their targeted diseases

Molecular Glue Research in Preclinical Stages

© 2022 American Chemical Society. All rights reserved.28

Companies, targeted proteins, and targeted diseases

Molecular Glue Research in Clinical Trials

27
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Targeted protein degradation 

for the treatment of cancer

Benjamin Ebert

ACS/CAS webinar

October 05, 2022

29

Disclosures

• Founder and scientific advisory board: Neomorph, TenSixteen Bio

• Scientific advisory board: Skyhawk Therapeutics, Exo Therapeutics

• Research funding: Celgene, Deerfield, Novartis, Calico

30

29

30



10/5/2022

16

Molecular glues

Schreiber, Cell, 202131

Molecular glues causing protein degradation

Thalidomide analogs 

CRBN – neosubstrate glue

CR8 and other molecules

DDB1 - neosubstrate receptor glue

BI-3802

BCL6 “glued” to itself

Kronke et al. Science (2014)

Lu et al. Science (2014)

Ghandi et al. Br J. Hematol (2014)

Słabicki, Kozicka, Petzold et al. Nature (2020)

Mayor-Ruiz et al. Nat Chem Biol, (2020)

Lv et al. Elife (2020)

Slabicki, Yoon, Koeppel et al., Nature (2020)

32
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Structure of zinc finger – pomalidomide - CRBN

Sievers, Petzold et al., Science 2018

33

Genetic screens for resistance/degradation

Sellar, Sperling, et al., JCI 2022

34
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Mechanisms of resistance to lenalidomide

35

CycK

Decreased with CR8

CycK

Actin

CR8 - + +     +     +

Slabicki et al., Nature, 2020

CR8 induces degradation of Cyclin K (CycK)

36
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CDK12

CycK

CR8

DDB1

Slabicki et al., Nature, 2020

CR8 is a molecular glue for DDB1 - CDK12

37

CDK12

CR8

Roscovitine

CDK12 inhibitor

CR8

CDK inhibitor

And CycK degrader DDB1

2-pyridyl

From inhibitor to degrader

38
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Summary: molecular glue degraders

• Thalidomide derivatives act as molecular glues, inducing 

ubiquitination and degradation of substrates by the CRL4CRBN

ubiquitin ligase

– Different thalidomide derivatives target distinct substrates for degradation

– Mouse-human differences determine drug activity

• CR8 acts as a molecular glue between DDB1 and CDK12

– Induces degradation of Cyclin K

• BI-3802 induces polymerization and subsequent degradation 

of BCL6

39
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Phil Chamberlain, DPhil.

Co-Founder, President and CEO

Expansion of the Druggable 
Genome Through Rational 
Molecular Glue Discovery

October 5th, 2022

ACS / CAS Webinar on Molecular Glues

Disclosures: Former employee, equity holder 
at Celgene and BMS. Current employee, 
equity holder at Neomorph. 

41

Molecular Glues Confer Neomorphic Functions to the Cellular Machinery

Merriam-Webster definition of Neomorph:

1: a structure that is not derived from a similar structure in an ancestor. 2 : a mutant 
gene having a function distinct from that of any nonmutant gene of the same locus.

Philip Chamberlain: ACS Molecular Glues: October 5th 2022
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Lessons from Thalidomide Analogs as Prototype Glues

• Thalidomide analogues are molecular glues that create a hotspot for protein-
protein interactions on the surface of the CRL4CRBN E3 ubiquitin ligase

Chamberlain et al. NSMB 2014
Fischer et al. Nature 2014

Philip Chamberlain: ACS Molecular Glues: October 5th 2022

43

Lessons from Thalidomide Analogs as Prototype Glues

• Two polymorphisms on the cereblon surface explain species resistance to Ikaros
◦ Impaired protein-protein interactions at the hotspot

Chamberlain et al. NSMB 2014 Kronke et al. Nature 2015

Human
CRBN

Mouse 
CRBN

Philip Chamberlain: ACS Molecular Glues: October 5th 2022
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Lessons from Thalidomide Analogs as Prototype Glues

Matyskiela, Lu, Ito et al. Nature 2016

• GSPT1 is recruited via a glycine containing beta-turn to surface of cereblon by CC-885

• Common essential protein with a key role in protein translation

• Key demonstration that new proteins could be recruited to cereblon and degraded 

Philip Chamberlain: ACS Molecular Glues: October 5th 2022
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Lessons from Thalidomide Analogs as Prototype Glues

• First generation neosubstrates all recruited via homologous backbone-mediated interactions

• Highly abundant structural degron defined, prospective neosubstrate searching enabled

Matyskiela, Lu, Ito et al. Nature 2016

GSPT1
CK1a
IKZF1

Philip Chamberlain: ACS Molecular Glues: October 5th 2022
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• Prospective surveys identified SALL4 as the major driver of teratogenicity

• Structure of SALL4 complex reveals sequence and conformational changes that reveal paths to rational 
design for selectivity and the discovery of safer cereblon modulators 

Lessons from Thalidomide Analogs as Prototype Glues

Matyskiela et al. NCB 2018
Donovan et al. eLife 2018

Mayskiela et al. NSMB 2020
Philip Chamberlain: ACS Molecular Glues: October 5th 2022

47

Advancing from Proven Systems to Novel Glue Mechanisms

www.ubihub.thesgc.org
Liu et al. Bioinformatics 2019

Next Generation
Ligases

• 100s of additional ligases with 
potential for new activity

• Potential for expansion of 
druggable genome

• Differentiated pharmacology

Next Generation 
Mechanisms

• Highly actionable near-term 
opportunities in an increasingly 
crowded space

Literature Systems

Philip Chamberlain: ACS Molecular Glues: October 5th 2022
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Example of Novel Glue Discovery for a Next-Generation Ligase System

Library Design and Profiling Screens for Glue Activity
MOA Validation and

Ternary Complex Structures

Unbiased Proteomic Profiling of Compound Library

Ligase Binding and Engagement Profiling
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Abundance of glue target proteins identified from both degron surveys and proteomic profiling

Glue-mediating 
structural features 
used to identify 
potential targets

Molecular Glues Offer Potential for Massive Expansion of the Druggable Genome 

Glue libraries 
profiled by whole 
cell proteomics to 
identify targets of 
therapeutic value
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Cancer

Literature

Proprietary
Otorhinolaryngologic

Eye
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Philip Chamberlain: ACS Molecular Glues: October 5th 2022
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www.neomorph.com
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THE LIVE Q&A IS
ABOUT TO BEGIN!

Keep submitting your questions 
in the questions window!

www.acs.org/acswebinars
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http://www.neomorph.com/
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© 

Gain insight at the intersection of 
science, tech and innovation

Connect with us at cas.org/insights

Insight Reports Journal PublicationsArticles

Drug Discovery

Sustainability

Emerging Science

Intellectual Property

Consumer Goods

Synthetic Chemistry

Digital R&D

Biotechnology

Safety

Materials

Topics:

z
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Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars

Reproductive Health in the Lab

Thurs., Oct. 6, 2022 | 2:00pm–3:15pm ET

Co-produced with the ACS Division of Chemical Health and 
Safety and ACS Committee on Chemical Safety

10 Tips for Publishing in 
ACS Journals

Thurs., Oct. 13, 2022 | 2:00pm–3:00pm ET

Co-produced with ACS on Campus and ACS Publications

Creating Psychedelic Analogs to 
Treat Neuropsychiatric Disease

Thurs., Oct. 20, 2022 | 2:00pm–3:15pm ET

Co-produced with ACS Division of Medicinal Chemistry, the 
American Association of Pharmaceutical Scientists, and ACS 
Publications.
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Edited Recordings
are an exclusive benefit for ACS Members with the 
Premium Package and can be accessed in the 
ACS Webinars® Library at www.acs.org/acswebinars

Learn from the best and brightest minds in chemistry!
Hundreds of webinars on a wide range of topics relevant to 
chemistry professionals at all stages of their careers, presented 
by top experts in the chemical sciences and enterprise.

Live Broadcasts
of ACS Webinars® continue to be available free to 
the general public several times a week generally 
from 2-3pm ET. Visit www.acs.org/acswebinars to 
register* for upcoming webinars. 

*Requires FREE ACS ID

www.acs.org/acswebinars
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ACS Webinars® does not endorse any 
products or services. The views expressed in 
this presentation are those of the presenter 
and do not necessarily reflect the views or 
policies of the American Chemical Society.

Contact ACS Webinars® at acswebinars@acs.org
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