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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

Handouts
Download the PDF of 

today’s slide deck
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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

4

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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Explore the new and improved ACS Webinars® Library!

Familiar search, sort, and filtering 
tools have been added to help find 

the recording you are looking for

Accurate captions for accessibility

Visit www.acs.org/acswebinars to discover hundreds of recordings!

Improved granular topics and 
collections

Exclusive for ACS Members 
with the Premium Package

6https://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.
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7www.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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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 
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https://www.youtube.com/c/ACSReactions/videos 10
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cen.acs.org/sections/stereo-chemistry-podcast.html 12
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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

14
Creating Your Title, Abstract, 

and Table of Contents Graphic

ACS on Campus is the American Chemical 
Society’s initiative dedicated to helping students 
advance their education and careers.

acsoncampus.acs.org

13

14



2/21/2024

8

15

https://www.acs.org/careerconsulting.html https://www.acs.org/careerconsulting.html https://www.acs.org/linkedInlearning 

ACS Career Resources

https://pubs.acs.org 16
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American Chemical Society 17

ACS Advocacy

The impact and results of ACS member advocacy outreach and efforts by the numbers!

See your influence in action!

Get Involved Enroll in a workshop Become a Fellow Take Action

2439+
Members participated

In Act4Chemistry

1739+
ACS Advocacy 

Workshops participants 

or enrollees

49
Years of Public 

Policy Fellows

2000
Letters sent to 

Congress

https://www.acs.org/policy 

18

A complete listing of ACS Safety Programs and Resources

Download it for free in the “Projects & Announcements” Section! www.acs.org/ccs  
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https://www.acs.org/policy
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ACS OFFICE OF DEIR
Advancing ACS' Core Value of Diversity, Equity, 

Inclusion and Respect

Resources

https://www.acs.org/diversity 

z

www.acs.org/membership

20

Have a Different Question?
Contact Membership Services

Toll Free in the US: 1-800-333-9511

International: +1-614-447-3776

service@acs.org

19
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https://www.acs.org/diversity
https://www.acs.org/membership.html
https://www.acs.org/_tel_800-333-9511
https://www.acs.org/_tel_614-447-3776
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Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars

Co-produced with the Science History Institute

The GLP-1 Revolution: From Diabetes 
and Obesity to Alzheimer’s and PCOS

Thursday, February 22, 2024| 2-3pm ET

Co-produced with the ACS Green Chemistry Institute

Harnessing the Power of 
Natural Polymers

Wednesday, February 28, 2024| 2-3:30pm ET

Co-produced with the ACS Committee on Science

Sustainable Biomanufacturing at Scale

Thursday, February 29, 2024| 2-3pm ET

22

THIS ACS WEBINAR® 

WILL BEGIN SHORTLY…

 Say hello in the 
questions window!

www.acs.org/acswebinars

21
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http://www.acs.org/acswebinars
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This ACS Webinar® is co-produced with the CAS, a division of the American Chemical Society.

KAVITA IYER, PhD

Scientific Content Creator,
ACSI India

Immuno-oncology: Big Data Insights in the Quest to Cure Cancer

Download 
the Slides Under 
Handouts Section

AIK CHOON TAN, PhD

Senior Director of Data Science, 
Huntsman Cancer Institute,

University of Utah

HISHAM HAMADEH, PhD

Senior Vice President and 
Global Head of Data Science 

& AI, Genmab

QIONGQIONG ANGELA 
ZHOU, PhD

Manager, Scientific Analysis and 
Insights, CAS, a division of ACS

© 

Subscribe to gain insight and stay 
ahead of emerging trends

Subscribe 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:

@CASchemistrylinkedin.com/company/casfacebook.com/CAS
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© 2023 American Chemical Society. All rights reserved.

CAS connects the 
world's science

At CAS, our passion is advancing 
scientific progress. 

We are proud to partner with innovators across 
industries, enabling them to maximize the power 
of connected scientific information to advance 
discovery and get solutions to market faster.

BETWEEN PROBLEMS AND PROGRESS 
ARE CONNECTIONS THAT MATTER

© 2024 American Chemical Society. All rights reserved. 

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

Over

scientific journals
and documents

50K
Over

million substances
250

Over

languages 
translated

50
patent offices 
worldwide

109

25
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© 2024 American Chemical Society. All rights reserved.

THE EVOLVING LANDSCAPE OF 
IMMUNO-ONCOLOGY
Insights from CAS Content Collection using NLP-

driven analysis
Kavita Iyer, Scientific Content Creator, ACSI India

28 © 2024 American Chemical Society. All rights reserved.

Created with BioRender.com

27
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© 2024 American Chemical Society. All rights reserved.29

Immunotherapy
Harnesses the body’s immune system to recognize, target, and eliminate tumor cells

Immune checkpoint inhibitors (ICIs)

Adapted from “Immune Checkpoint Inhibitor Against Tumor 

Cell”. https://app.biorender.com/illustrations/65ccfc9d027659083a30aea

Immune attack
T Cell Tumor cell

PD-L1
PD-1

Anti-PD-1

antibody

Tumor antigen

Keytruda

Opdivo

Jemperli

Adapted from “Antibody-Drug Conjugate Drug Release”. Retrieved from 

https://app.biorender.com/illustrations/65ccdf8bc25fde8f1f59b442

Kadcyla

Besponsa

Elahere

Antibody-drug conjugates (ADCs)

ADC

Antigen

Extracellular drug release

Microtubule

disruption

DNA

disruption

Drug

release

Overall publication trends

30

The rapidly evolving field of immuno-oncology

Source: CAS Content Collection

© 2024 American Chemical Society. All rights reserved.

Clinical trials

Source: Pharmaprojects

A promising treatment option

29

30
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Natural Language 

Processing (NLP) to 

identify concepts

31

Natural language processing (NLP)-driven analysis of large dataset combined

Identifying emerging concepts

CAS Content Collection CAS TrendScape

© 2024 American Chemical Society. All rights reserved.

Ranking criteria: number of publications (2020-2022); average fold increase in publications (2020-2022)

Identified >300 emerging 

concepts across 8 major 

categories

Mined >350,000 immuno-

oncology related 

publications

Refine

SME review 

of concepts

Grouping and hierarchical 

arrangement of finalized 

concepts

32

© 2024 American Chemical Society. All rights reserved.

31
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Journal and Patent landscape

33

CAS emerging target trends 

Source: CAS Content Collection

© 2024 American Chemical Society. All rights reserved.

34

Fast growing while still in early phase

Target proteins

© 2024 American Chemical Society. All rights reserved.

Gasdermin

TROP2

KRAS

Nectin 4 CDC20

LILRB1ENO1

33

34
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CAS emerging biomarker trends 
Journal and Patent landscape

© 2024 American Chemical Society. All rights reserved.

Breast

Lung

Breast

Ovarian

Endometrial

Urothelial

36

CAS emerging immunotherapy trends 
Journal and Patent landscape

© 2024 American Chemical Society. All rights reserved.

35
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Publication trends of selected emerging types of immunotherapy

37

Emerging concepts in journal and patent publications

Source: CAS Content Collection Source: CAS Content Collection

© 2024 American Chemical Society. All rights reserved.

Journal Patent

Publication trends of selected immune checkpoint inhibitors

38

Emerging concepts in journal and patent publications

Source: CAS Content Collection Source: CAS Content Collection

© 2024 American Chemical Society. All rights reserved.

Journal Patent

37

38
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© 2024 American Chemical Society. All rights reserved.39

Co-occurring concepts in journal and patent publications
Co-occurrences between emerging cancer types (solid tumors) and therapies

40

Substance data trends: Higher commercial interest in 
protein/peptide sequences

Source: CAS Content Collection

© 2024 American Chemical Society. All rights reserved.

>3.2 million substances associated with immuno-oncology (2012-2022)

Journal Patent

39

40
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Substance data trends for patent publications

Source: CAS Content Collection

© 2024 American Chemical Society. All rights reserved.

Biologics and small molecules associated with emerging therapeutic targets in patent 

publications

Higher number of associated biologics Higher number of associated small molecules

T cells

B cells

Immune checkpoint molecules

Dendritic cells

HER2

NK cells

MHC

FasL

GPC3

SLAMF7

ROR1

Nectin-4

TROP2

PCSK9

LILRB1

IKFZ2

Tyrosine kinases

TLRs

Gasdermins

BCL2

MAPK

DNMT TAMs

FLT3

MDSC

GPRC5

ALK

BTK

JAK

CDKs

mTOR

KRAS

COX

STING

AMPK PKC

Granzyme

PKB

CAFs

p62

HPK1

ARG1

NPM1

M6A

ILC

TBK1

PKM2

CEACAM5

CDC20

ENO1

NEK2

ETV6-NTRK3

– Sustained and increasing interest in immuno-oncology as seen by publication trends for 

journal articles, clinical trials, approved drugs and investments

In Summary

© 2024 American Chemical Society. All rights reserved.42

– Identified >300 emerging concepts from ~350,000 immuno-oncology related 

publications from the CAS Content Collection using novel NLP-driven analysis

– “Trend Landscape” map – visual representation of emerging concepts along with 

associated metrics

– Increase in publications associated with immune checkpoint molecules such as TIGIT, 

B7-H3, A2AR, LAG3 

– Targetable biomarkers that are emerging: ENO-1, nectin-4, TROP2, PCSK9, LILRB1 

among others

– Biologics appear to be of greater commercial interest than small molecules

41

42
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43 © 2024 American Chemical Society. All rights reserved.

© 2024 American Chemical Society. All rights reserved.

– Julian Ivanov

– Rumiana Tenchov

– Krittika Ralhan

– Yacid Rodriguez 

– Janet Sasso

– Sabina Scott 

– Qiongqiong Angela Zhou

Acknowledgement
CAS colleagues and teammates
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© 2024 American Chemical Society. All rights reserved.

Gain insights on immuno-
oncology and more

Insight Reports Journal Publications

www.cas.org/insights

Subscribe to stay connected:

Articles Executive Summaries

Kavita Iyer

Scientific Content Creator, 

ACSI India

kiyer@acs-i.org

@CASchemistrylinkedin.com/company/cas

CAS Insights Article & Trend Scape

cas.org/immuno-oncology

Developing Biomarkers for Immuno-

oncology from Big Data

Aik Choon Tan, Ph.D.
Senior Director of Data Science, Huntsman Cancer Institute

And Jon M. and Karen Huntsman Endowed Chair in Cancer Data Science and Professor, Departments of 

Oncological Sciences and Biomedical Informatics, University of Utah

45
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Nivolumab

(Weber et al Lancet Onc 2015)

Nivolumab

Nivolumab + Ipilumab

(Postow et al NEJM 2015)

Non-responders
NR NR

Predictive Biomarkers for ICIs

PD-L1 expression as Biomarker

51

Cut-off thresholds:

CPS ⩾ 1 or TPS ⩾ 1

 

50

51
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Genomics-based Biomarkers

52

Tumor Mutation Burden (TMB)

MSI-H or dMMR

Transcriptomics-based Biomarkers

52

53
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Genomics + Clinical 
Biomarkers

Multi-omics-based Biomarkers

& Microbiome 

54
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Gene Signatures across Multiple 
IO Data Sets

(Coleman, Xie, Tarhini, Tan Mol Carcinog, 2023)

Correlation of Gene Signatures (28 signatures)

56
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Predictive Signatures in Pre- and On-Treatment 
Cohorts

(Coleman, Xie, Tarhini, Tan Mol Carcinog, 2023)

GSEA results in Pre- and On-treatment Cohorts

(Coleman, Xie, Tarhini, Tan Mol Carcinog, 2023)

58
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Balancing Act Between Response and Adverse Events

Durable Response

Immune-related Adverse Events

Immune Checkpoint Inhibitors (ICIs)

Spectrum of Real-World Data

(Lavertu et al, CP&T 2021)

60
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Immune-related Adverse Events (irAE)

(Postow et al, NEJM 2018)

Mining large scale clinical data from 
ClinicalTrials.gov

• ClinicalTrials.gov is a 
database of publicly and 
privately supported clinical 
studies of human 
participants conducted 
around the world

62
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Lung

Pembrolizumab

Nivolumab

Ipilimumab

Atezolizumab

ICI-mono

ICI-dual

ICI-mono + chemo

ICI + others

non-ICI (chemo)

non-ICI (others)

Durvalumab

Avelumab

Other ICIs

Tremelimumab

Non-ICI

Pembrolizumab
Nivolumab

Ipilimumab

Atezolizumab

Durvalumab
Avelumab
Other ICIs

Tremelimumab

Non-ICI

ICI-mono
ICI-dual

ICI-mono + chemo

ICI + others

non-ICI (chemo)
non-ICI (others)

Inner circle (Treatment agents)

Outer circle (Treatment regimens)

Trials

( )

participants

Melanoma

Head & Neck

Multiple

Kidney

Breast

Bladder

Esophageal

Colorectal

Pancreatic

Glioblastoma

Leukemia

Gastric

Ovarian

Lymphoma

Hepatocellular

Others

Nasopharyngeal

Prostate

(Fadlullah MZH  et al, The Oncologist 2024)

A

B

Infections and infestations
Gastrointestinal disorders
Respiratory, thoracic and mediastinal disorders
General disorders
Blood and lymphatic system disorders
Metabolism and nutrition disorders
Renal and urinary disorders
Nervous system disorders
Endocrine disorders
Cardiac disorders
Hepatobiliary disorders
Vascular disorders
Musculoskeletal and connective tissue disorders
Skin and subcutaneous tissue disorders
Immune system disorders
Eye disorders
Ear and labyrinth disorders
Congenital, familial and genetic disorders

0

200

400
# Participants per trial

Cancer types

 0
1

,0
0

0
2

,0
0

0
3

,0
0

0

# of serious 
adverse events

% of patients with 
serious adverse events

Cancer types

Gastrointestinal 
disorders

Colitis

Diarrhea

Vomiting

Lung

10050 75250

Lung

Melanoma

Melanoma

Head and Neck

Kidney

Breast

Bladder

Esophageal

Colorectal

Prostate

Ovarian

Lymphoma

Gastric

Pancreatic

Hepatocellular

Others

Glioblastoma

Leukemia

Nasopharyngeal

0.4%

0.6%

1.6%1%

2

4

6

8

0.5%

0.5%

5.7%

0.4%

0.2%

0.3%

2

4

6

8

1.5%

1.5%

0.9%

0.8%

0.6%

2

4

6

8

1%

0.6%

7%

1.3%

0.7%

0.5%

2

4

6

8

0.7%

0.7%
1.1%

1.3%

0.9%

2

4

6

8

0%

4.2%

0%

0%

0%

0%

2

4

6

6.8%

1.7%

0.6%

0.4%

2

4

6

8

5.4%

1.3%

0.1%

0.8%

0.8%

2

4

6

88

0.8%

0.4%
1.6%

0.6%

1.2%

7%

0.4%

Infections and 
infestations

Pneumonia

Sepsis

Urinary tract infection

n=3,129 n=3,879 n=24 n=4,625

n=2,010 n=2,383 n=2,335 n=486

Pembrolizumab (mono) Nivolumab (mono) Ipilimumab (mono) Non-ICI (chemo)

Pembrolizumab (mono) Nivolumab (mono) Ipilimumab (mono) Non-ICI (chemo)

(Fadlullah MZH  et al, The Oncologist 2024)
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Mining FAERS and Linking TCGA Molecular Data

(Kerepesi et al, JCO Precision Oncology 2024)

Mining FAERS and Linking TCGA Molecular Data

(Kerepesi et al, JCO Precision Oncology 2024)

66
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Mining FAERS and Linking TCGA Molecular Data

(Kerepesi et al, JCO Precision Oncology 2024)

Mining FAERS and Linking TCGA Molecular Data

(Kerepesi et al, JCO Precision Oncology 2024)
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© Genmab 2024 72Jiang et al., 2022 Nature

© Genmab 2024 73

FAIR Data is Becoming Increasingly Important

FAIRification is the responsibility of ALL

Data is available to colleagues 

(and machines) who need it in 

an intuitive interface

Data is easy to find by 

colleagues (and machines). 

Metadata  

Data can be readily 

combined with other data 

and used by a variety of 

systems

Data can be re-used for a 

variety of purposes often 

unimagined by the originator

72
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© Genmab 2024 74

© Genmab 2024 75

Data Operability, Interoperability, and quality are critical
• Adhere to published guidelines on building interoperable datasets

• Use data-sharing taxonomy – size, data elements, PHI, static or longitudinal

Reducing time/effort to aggregate data
• Work processes with cloud-based stacks

• Integrate data aggregation into workflows

• Incorporate QA/QC throughout work processes 

• Use federated systems to improve the efficiency of data aggregation 

Collect data with intent to share from the outset
• Encourage initiatives and collaborations to foster data sharing by the research community

• Require data beyond primary clinical phenotype from EHRs, e.g., molecular, digital histopathology, 

DICOM, insurance claims, prescription refill, and patient-reported outcomes data. 

Patient Privacy
• Adopt well-thought-out open data-sharing models that include data privacy regulations and 

practices, data cycle management, and account for/control data reanalyses

• Broad consent to enable research-ready databases

Recommendations to Ensure Success of Big Data in Oncology

74
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© Genmab 2024 76

GDC – The University of Chicago, 

NCI Center for Cancer Genomics

Million Veteran Program

CancerLinQ

AACR Project GENIE

Project Data Sphere

84,609 cases from 68 projects

690,000 Participants

2,000,000+ patients

111,222 patients

240,000+ patients

Data Source            Size 

© Genmab 2024 77

Turn Antibody Design into a 

Predominantly Digital Exercise

A strategic investment 

for Genmab to remain 

the world’s best 

antibody company

76
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© Genmab 2024 78

Health Equity and Precision Targeting of Patients/HCPs

>60% of cancer care happens 

in the community setting

Integrate numerous 

data sources 

Build weighted 

predictive models

© Genmab 2024 79

AI models treat each patient as its own cohort
This approach enables the identification of patients that are eligible for Genmab medicines
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Labs+ Claims Model Claims only model

Progression of LOTLabs model gives us early 
warning of 4-5 weeks!

Gold Standard

(almost useless)

WEEKS
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© Genmab 2024 80

Engagement with the field force

“Subject: 
Alerts: super helpful!”

“We may not have found him as 
quickly if not for this alert system”

© Genmab 2024 81

shape & structure of tumor vasculature network including 

branching, torsion, curvature and vessel volume
97

AI-driven measurements on CT scans

Baseline features correlate with 

tumor size change

AI is revealing new useful non-invasive variables 

that are not humanly calculable

Computer Vision (AI) generates new scientific insights for response prediction

2023

80
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82

THE LIVE Q&A IS
ABOUT TO BEGIN!

Keep submitting your questions 
in the questions window!

www.acs.org/acswebinars

© 

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:

@CASchemistrylinkedin.com/company/casfacebook.com/CAS
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Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars

Co-produced with the Science History Institute

The GLP-1 Revolution: From Diabetes 
and Obesity to Alzheimer’s and PCOS

Thursday, February 22, 2024| 2-3pm ET

Co-produced with the ACS Green Chemistry Institute

Harnessing the Power of 
Natural Polymers

Wednesday, February 28, 2024| 2-3:30pm ET

Co-produced with the ACS Committee on Science

Sustainable Biomanufacturing at Scale

Thursday, February 29, 2024| 2-3pm ET

z

www.acs.org/membership

85

Have a Different Question?
Contact Membership Services

Toll Free in the US: 1-800-333-9511

International: +1-614-447-3776

service@acs.org

84
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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 
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this presentation are those of the presenter 
and do not necessarily reflect the views or 
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