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« LEARN -

{4 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.

linkedin.com/company/
american-chemical-society

@AmerChemSociety @AmericanChemicalSociety @amerchemsociety

Contact ACS Webinars® at acswebinars@acs.org
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Where is the Webinar Recording?

ACS Members w/Premium Package

Visit the ACS Webinars® Library

All Registrants

Watch the unedited recording

linked in the Thank You Email
for 24 hours.

to watch the edited and
captioned recording.
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ACS Webinars

CLCK + WATCH « LEARN - DISCUSS

Explore the new and improved ACS Webinars® Library!
1]

Familiar search, sort, and filtering - - =x
tools have been added to help find o =

the recording you are looking for

Accurate captions for accessibility

Improved granular topics and
collections

Exclusive for ACS Members
with the Premium Package

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

A Career Planning Tool For Chemical Scientists & Chemistry forLife®

ChemlIDP 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.

https://chemidp.acs.org ¢
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ACS

Career Consultant Directory Y cremistryfor Life"

Find a Career Consultant

= i

Academia Government Industry
a0 el
%25 S22
Nonprofit Independent Retirement

* 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!

WWWw.acs.org/careerconsulting 7

ACS Bridge Program )2 f‘he&tsmmm

Are you thinking of Grad School?

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!

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

Email us at bridge@acs.orqg
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ACS Scholar Adunoluwa Obisesan
BS, Massachusetts Institute of Technology, June 2021

(Chemical-biological Engineering, Computer Science & Molecular Biology)

“The ACS Scholars Program provided me with monetary
support as well as a valuable network of peers and mentors
who have transformed my life and will help me in my future
endeavors. The program enabled me to achieve more than |
could have ever dreamed. Thank you so much!”

‘ SCHOLARS
PROGRAM

Donate today at www.donate.acs.org/scholars
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ACS Sam Jones, PhD

Chemistry for Life® Jo) Science Writer & Exec Producer
/5

Looking for a new science podcast ™
to listen to? » Deboki Chakravarti, PhD
7 p P Science Writer & Co-Host
T % I\I :.J’ TO SUBSCRIBE
..:.. visit http://Www.acs.orq/tinvmatters or
MATTE RS scan this QR code
e [m] 32 [m]
& ”

Check out Tiny Matters, from the American Chemical Society.
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STEREO
CHEMISTRY

Carolyn Bertozzi and K. Barry Bioorthogon: k chemistry Lithium mining's water use
Sharpless chat about sharing clinch th 1Prize sparks bitter conflicts and y
the 2022 Nobel Prize in : novel chemistry revisits a fan-favorite interview
Chemistry i s with the renowned scientist

®)

HEMCONVOS

Jess Wade on Wikipedia and The sticky science of why we There's more

ames Harris's The helium shortage that
work-life balance eat so much sugar

supposed to be

VOICES AND STORIES FROM THE WORLD OF CHEMISTRY (... IR

cen.acs.org/sections/stereo-chemistry-podcast.html




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

Get Results.

Discover how to prepare an effective resume. interview
with confidence. pick a graduate or post-doctoral
program. and more!

Get Published.

Share your science with confidence - get essential tips
for becoming a better writer. reviewer and
communicator

Get Ahead.

Develop your career, network with local professionals,
and learn how to leverage your ACS membership.

acsoncampus.acs.org
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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

ACS
(ﬁ
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Virtual Office Hours Personal Career Consultations Linked ] Learning

Jim Tung

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

W Most Trusted. Most Cited. Most Read.

Most Trusted. Most Cited. Most Read. NEW & NOTEWORTHY

Follow your favaurite journal or newsletter

ACS Publications’ commitment to publishing high-quality content continues to attract impactful research that Souigh the Emad Preference Center
addresses the world’s most important challenges.

Open Access for everyone - no matter your

m —

Find the latest virtual, hybrid and in-person
events hosted by ACS Publications

Browse Content

Materials
Science &
Engineering

Organic-
Inorganic

https://pubs.acs.org 16
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ACS Advocacy <7 f;eﬁq}fww

See your influence in action!

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

2439+ 1739+ 49

Members participated ACS Advocacy Years of Public

In Act4Chemistry Workshops p”articipams Policy Fellows
or enrollees

2000

Letters sent to
Congress

Get Involved Enroll in a workshop Become a Fellow Take Action

American Chemical Society httDS://WWW.aCS.Orq/DOIiCV 17
17
ACS TECh&”iﬁﬁ‘l P\V[sion ACS_Committee
A complete listing of ACS Safety Programs and Resources
CHEMICAL SAFETY
Resources to Support Laboratory Safety
Education and Practice
Download it for free in the “Projects & Announcements” Section! www.acs.org/ccs
AR @M [lam,  ——
18
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ACS OFFICE OF DEIR

Advancing ACS' Core Value of Diversity, Equity,

Inclusion and Respect

Resources

Inclusivity Style Guide ACS Webinars on Diversity

ACS Publications DEIR Hub ACS Volunteer and ACS
" Publication: Meetings Code of Conduct

NEW! Download DEIR

C&EN Trailblazers
8 f Educational Resources

Quick Guide: How to host
inclusive in-person events

Quick Guide: Inclusion
Moments

ACS

Chemistry for Life®

BECAUSE PEOPLE
LIKE YOU CREATE
GREAT CHEMISTRY

You belong here

Join ACS Renew Membership

Have a Different Question?
Contact Membership Services

Toll Free in the US: 1-800-333-9511
International: +1-614-447-3776

service@acs.org

Diversity, Equity, Inclusion, and Respect

**Adapted from definitions from the Ford Foundation Center for Social Justice:

Equity**

Seeks to ensure fair treatment,
equality of opportunity, and

fairess In access to information
and resources for all. We believe
this is only possible in an
environment built on respect and
dignity. Equity requires the
identification and elimination of
barriers that have prevented the

full participation of some groups.

Diversity**

The representation of varied
identities and diff (race,
ethnicity, gender, disability, sexual
orientation, gender identity,
national origin, tribe, caste, socio-

economic status, thinking and
communication styles, etc.),
collectively and viduals. ACS

s to proactively enga

2/21/2024

Inclusion**

Builds a culture of belonging by
actively inviting the contribution
and participation of all people.
Every person's voice adds value,
and ACS to create balance
in the face of power differenc
addition, no one person can or
should be called upon to represent

an entire community.

Respect

Ensures that each person is treated
with professionalism, integrity, and
ethics underpinning all

interpersonal interactions.

https://www.acs.org/diversity

www.acs.org/membership
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Premium

udents, pre

etter price.

$160

Regular Members & Society
Affiliates

s80 Recent Graduates* €

s55 Graduate Students

525 Undergraduate Students
s80 Retired
s0 Emeritus

Standard

A eaturing a slimmed-dow

at half the price.

s80 Regular Members

s40 Recent Graduates* @

Basic

Introductory set c l

s0 Community Associate

10


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

2/21/2024

ACS
W Chemistry for Life®

www.acs.org/acswebinars @ ACS Web|na I’S

CLICK - WATCH - LEARN -

TOMORROW!
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Thursday, February 22, 2024| 2-3pm ET Wednesday, February 28, 2024| 2-3:30pm ET Thursday, February 29, 2024| 2-3pm ET
The GLP-1 Revolution: From Diabetes Harnessing the Power of Sustainable Biomanufacturing at Scale
and Obesity to Alzheimer’s and PCOS Natural Polymers
Co-produced with the Science History Institute Co-produced with the ACS Green Chemistry Institute Co-produced with the ACS Committee on Science

Register for Free ~ Browse the Upcoming Schedule at www.acs.org/acswebinars
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I\
THIS ACS WEBINAR®
WILL BEGIN SHORTLY...

Say hello in the
questions window!

22
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Immuno-oncology: Big Data Insights in the Quest to Cure Cancer

KAVITA IYER, PhD AIK CHOON TAN, PhD HISHAM HAMADEH, PhD QIONGQIONG ANGELA
ZHOU, PhD

Scientific Content Creator, Senior Director of Data Science, Senior Vice President and M ientific Analysi
ACS! India Huntsman Cancer Institute, Global Head of Data Science \ af\ahger, S:Sentldl‘c' \na ‘/Sf'SAaC”Sd
University of Utah & Al, Genmab nsights, CAS, a division o

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

Subscribe to gain insight and stay
ahead of emerging trends

Subscribe at cas.org/insights

8 Insight Reports Articles Journal Publications

Topics:
Drug Discovery Emerging Science Consumer Goods Digital R&D SEEY
Sustainability Intellectual Property  Synthetic Chemistry  Biotechnology Materials

o facebook.com/CAS m linkedin.com/company/cas X @cAschemistry
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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

25

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

ACTIVE PHARMA INGREDIENT COSMETIC FORMULATIONS
INFRARED DATA Over Over
ANALYTICAL METHODS PROTOCOLS GLOBAL REGULATIONS SPECTRAL DATA 5 O K 2 50

STRUCTURES......... g Y © ome
REACTIONS PHARMACOLOGY / TOXICOLOGY PROCESSES SClen“flC ]Ourna|S m|”|0n SubStanCES

STRUCTURE-ACTIVITY-RELATIONSHIP PROPERTIES IP CLAIMS INGREDIENT FUNCTIONS and documents

DNA / RNA SEQUENCES MARKUSH DISEASES UVCB SUBSTANCES

Over
NMR DATA FORMULATIONS ~ CELLLINES/TYPES  POLYMER PROPERTIES
BIOMOLECULE ISOLATION AGRICULTURE FORMULATIONS 50 109 ]
MASS SPEC DATA TARGETS languages patent offices
PROTOCOLS  ORGANOMETALLICS / INORGANICS  BIOASSAYS translated worldwide

e

13
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THE EVOLVING LANDSCAPE OF
IMMUNO-ONCOLOGY

Kavita lyer, Scientific Content Creator, ACSI India

Ameri emical Society

27
TYPES OF
CANCER TREATMENT
i
IMMUNOTHERAPY
CAS™
28

14



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

Immune checkpoint inhibitors (ICls)

Immune attack Tumor antigen

T Cell S

Tumor cell

PD-L1

PD-ly’
Anti-PD-1
Keytruda antibody

Opdivo
Jemperli

29

Antibody-drug conjugates (ADCs)

o Extracellular drug release

ADC \

-E-

Antigen

f}-' Drug X
p release/ 2
Microtubule I O

disruption
/ Kadcyla

Besponsa

DNA
disruption

The rapidly evolving field of immuno-oncology

A promising treatment option

Overall publication trends

25000 - ™= Journal Patent

20000 A
15000 -
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Number of publications

w

o

o
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0 -
D

S i g

Publication year

Source: CAS Content Collection
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Clinical trials
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Source: Pharmaprojects
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Identifying emerging concepts

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

CAS Content Collection Refine [— » CAS TrendScape

Mined >350,000 immuno- Natural Language SME review Grouping and hierarchical

oncology related Processing (NLP) to  mmp . mmp arrangement of finalized
publications identify concepts P concepts

290 ® o B%‘%

E - Identified >300 emerging

® b4 O’_ﬁ concepts across 8 major
® ., ® O m categories

J0O
@ ‘_ [#5 ~ —
O, LU Sle
AR N ® f (’W OOO
r’ﬁﬁ

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

O

W
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CAS emerging target trends

Journal and Patent landscape

Maturation -
Plasmacytoid #
entional &
Dendritic Cells 4fp
Memory Cells 4
M1 macrophage -
Mz macrophage ¢
TAMs @

Cancer Associated Fibroblasts (CAFs) 4

8 Cells

Natural Killer Cells 4

Type 14

3
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CAS emerging biomarker trends

Journal and Patent landscape

Insulin-like Growth Factor 2 mRNA-Binding Protein 2 (IGF2BP2)
YTH Né-methyladenosine (m6A) RNA binding protein 1 (YTHDF1)

KLRB1 —.

N
Gasdermin E (GSDME) ¢-,
Glutathione Peroxidase 4 (GPX4) -
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CAS emerging immunotherapy trends

Journal and Patent landscape

Immuno-
oncology
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Immunotherapy’
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Emerging concepts in journal and patent publications

Publication trends of selected emerging types of immunotherapy

Journal Patent
8000 e Immune checkpoint based 6000 == Antibodies
== Antibodies CAR
== Kinase inhibitors == |mmune checkpoint based
CAR === Cancer vaccines

6000 . Apcs

=== Cancer vaccines

4000 A== Qgg:e Inhibtiors
4000

2000 -
2000

Number of journal publications

\

Number of patent publications

(NN (N I I I S P L
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Publication year Publication year
Source: CAS Content Collection Source: CAS Content Collection e’
9’1
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Publication trends of selected immune checkpoint inhibitors
Journal Patent
601 _pp-L1 401 —B7-H3
g 504 == B7-H3 9 — A2AR
=S € 304 PD-L1
g S 40 g 5 LAG3
53 8% |=VISTA
o= s 4
2= 30 o5 20 =PD-1
> 3 > 3
= O = 0
55 201 { =
= € & 10
3 104 g
0T & - S S R S
S NS S S S S SR S S
a0 v W2 A ) M A A L P P Pt
S £ S F F S VT E Y
v R ] L A S i
Publication year Publication year
Source: CAS Content Collection Source: CAS Content Collection e’
”a”

CAS™
38 © 2024 American Chemical Society. All rights reserved it of the

38

19



2/21/2024

Co-occurring concepts in journal and patent publications

Co-occurrences between emerging cancer types (solid tumors) and therapies

Type of therapy Type of cancer

Photodynamic: 1,013}

TLR agonist: 997% -

.
Head & Neck: 1,161

UCEC: Uterine Corpus Endometrial Carcinoma o’

39 © 2024 American Chemical Society. All rights reserved
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Substance data trends: Higher commercial interest in
protein/peptide sequences

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

Journal Patent
Others

Others Small
molecules £F

Small ~133,000 substances ~3.1 million substances

molecules 12% Protein/peptide

sequences

63%

Protein/peptide
Source: CAS Content Collection sequences

40 © 2024 American Chemical Society. All rights reserved c . S
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Substance data trends for patent publications

Biologics and small molecules associated with emerging therapeutic targets in patent

publications
Higher number of associated biologics Higher number of associated small molecules
PKM?2 ETV6-NTRK3
HILRBL SLAMF7 _mTOR GPRC5
T cells Tyrosine kinases
FasL FLT3 ENOL
PESKY HER2 coc20 CPKS  cafrs MAPK
Immune checkpoint molecules Gasdermins ILC PKB NPM1
MHC
KFz2 TROP2 KRAS STING JAK  Granzyme
NK cells B cell TAMs
GPC3 o vpsc T ARGL RS
ROR1 p62 ALK MSA
Dendritic cells Nectin-4 TBK1 BCL2 BTK
COX
AMPK CEACAMS5
Neka KC HPK1
Source: CAS Content Collection CA '?:E
41
In Summary
— Sustained and increasing interest in immuno-oncology as seen by publication trends for
journal articles, clinical trials, approved drugs and investments
— 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
CAS %
42
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CAS TREND LANDSCAPE

Explore emerging trends in immuno-oncology

TYPES OF
CANCER

LUEY
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Gain insights on immuno-
oncology and more

: @ Kavita lyer
-’ Scientific Content Creator,
| ‘ . ACSI India
kiyer@acs-i.org

CAS Insights Article & Trend Scape
cas.org/immuno-oncology

Articles Executive Summaries
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Predictive Biomarkers for ICIs

7

Nivolumab
(Weber et al Lancet Onc 2015)

Nivolumab + Ipilumab
(Postow et al NEJM 2015)

. Nivolumab - Metien Changrs Detrssseof 88.1% Medisn Changes incrona ofS5%
. G 5
N Non-responders : J

/s H

o 3
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PD-L1 expression as Biomarker

CPS (Combined Positive Score)

CPS is used to assess PD-L1
expression in:

CPS Definition

This scoring Method evaluates the number of PD-L1-staining cels [lumor cets,
Iymphocytes, macraphages) relative to all visble tumor cells

Molecular
Cancer
Therapeutics

Review Metastatic or unresectable,

recurrent HNSCC

. : el . . CPS Calcul
PD-L1 Expression as a Predictive Biomarker in s:;?nsed esophageal or GEJ alculation
Total £ of PO 1-postive +
Cancer Immunotherapy Ataancact condcal cane PS5 — | #ofPOLLposivec L TewlsarDupie s |

PD-Li-negative tumar cells

Sandip Pravin Patel and Razelle Kurzrock
Advanced triple-negative breast

cancer Interpreting CPS Results

ARRGUgh the result of the CPS caiculation can axcead 100, 1ha masimum 5core fs

Abstract defined a2 CPS 100.

A& minimum of 100 viskie tumee cells in the PD-L1-stained slide is require far the

51

The resurgence of cancer immunotherapy stems from an
of the tumor
The PD-1/PD-L1 axis is of panicular interest, in light of

Indeed, remarkable clinical responses have been seen in
several different mallynnda okl bt mch Homke o
melanoma, lung, kidney, and bladder cancers. Even so, deter-
mlnlq'llllch patients derive benefit from PD-1/PD.L1-direct-

immunotherapy remains an important clinical question,

issues: variable detection antibodies, differing THC autoffs,
SR el s i voab iy pﬂnuyvumncb
astatic biopsies, versus induced PD-L1 expression,
ind il ol e veys it ocle Eening
dnm.mmn itients whose tumors overexpress PD-L1 by

HC have improved dlinical outcomes with anti-PD-1-directed
lhenpy, ‘but the presence of robust responses in some patients
with fow levels of expression of these markers complicates
the issue of PD-L1 as an exclusionary predictive biomarker. An
impuoved undensanding of the sl

The use of PD-L1 (B7-H1)

wmor ill beter elucidate which patients

(IHC) =
predictive biomarker is confounded by multiple umhd

Cut-off thresholds:

Ml Cancer Ther; 14(4);
847-36. €2015 MCR.

TPS (Tumor Proportion Score)’

TPS is used to assess PD-L1
expression in:

Advanced NSCLC

specimen to be considered adequate for PD-L1 evaluation

TPS Definition

This scoring method
‘complete membrane staining & any intensity.

of viable fumor calls

TPS Calculation

TPS (%)

cells

Interpreting TPS Results

# of PD-Li-positve tumor

Total # of PO-LY

positive

+ PD1-negative tumar

cens

< 100

PO-L1 exprossion level in advanced NSCLE is determined by the TPS, which is reported

5 8 percentage on s scale of D% 1o 100%.

A i o1 100 viable lumer culs n e PDL1-slained slide s equred forthe &Tﬁ
CPS 1or TPS 1 specimen 10 be considered adequate for PD-L1 evaluatian
g g FUTE
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Genomics-based Biomarkers

Fancello et al. Journal for ImmunoTherapy of Cancer (2019) 7:183

hitpsi/doi.org/10.1186/540425-019-0647-4.

Journal for ImmunoTherapy
of Cancer

Tumor Mutation Burden (TMB)

REVIEW Open Access

Tumor mutational burden quantification

®

from targeted gene panels: major e

advancements and challenges

Laura Fancello""®, Sara Gandini', Pier Giuseppe Pelicci'? and Luca Mazzarella'"

— - | T
[— . | B

P e it P,

prior therapy by iplimumab

L .
o e o

Flg. 2 THB association with progression-free sunival. Forest plot of hazard ratios. (HR) comparing progression-fiee sunvval (PFS) benween patients
with high of low TMB, 33 indicated in the “Comparison’ column. f not specified cthenwise, TMB is reported as number of mutations per Mb. All
|patients were treated with immune checkpoint inhibitors (C4. Bars represent the 95% confidence intervals. Size of the box Is propertional to
precision, Reference 1o the study and the analyzed cancer type are also reported Together with the log-rank p-value, 1-¢ quartles; VU
variants of unknown significance. * TMB quantified fiom blooct ** Cox proportional hazards model adfusted for age, gender, disease stage and
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MSI-H or dMMR

the NEW ENGLAND
JOURNAL o MEDICINE

DRCKMRER 3, 3030

b in Mi 1 ity-High Advanced
Colorectal Cancer

Ly Oy o Bl it MR s s i .
e oy of 0 Wocade 2 coapurst wi
MM aancd x et

) of

gy wih rsgocs 0 progessofve sl Gdian, 1654, .2 s hazard
50 coafidec a1, 045 LB, P-00002) The st

owap was 11 mis e, 12010

4w 2n ane.

oo, ez ih e evmm ot n Sl Tumony RECETL
3 by iy o, A Pt Wi o ol Pt BT
the penbrtzumad s7ovp. 35

& ochme sad
by Stad Up 10 Cancen, KETNOTE-LT? e T yov mamber, NCTODSGO02)

[ —— s

Drmtt b s Mt e oy e 5 o ety et e it
oA © 300 maeierts Mok Sty A8 v ek
UNIVERSITY OF UTAH

HUNTSMAN

CANCER INSTITUTE

Transcriptomics-based Biomarkers

RESEARCK ARTICLE The josenal of Clinical kestigation

IFN-y-related mRNA profile predicts clinical response
to PD-1 blockade

Jomsth . Chang . Poter K Vewon Shamkaen? Sarins . Fi- o oo ui!Tong Y. et
McCanshan’

Anteni Ribas and Tol .

e g . 7 A, i A

Pan-tumor genomic biomarkers
for PD-1 checkpoint
blockade-based immunotherapy

emaite Yoachs' Xiawe Shar', Xt @t i, Homgchos L', Michasd Nebosh

e Webhr ot s et . e, P . O

CLINICAL CANCER RESEARCH | TRANSLATIONAL CANCER MECHANISMS AND THERAPY

Transcriptomic Determinants of Response to

Pembrolizumab Monotherapy across Solid Tumor Types

Razvan Cristescu', Michael Nebozhyn', Chunsheng Zhang', Andrew Albright’, Julie Kobie',

Lingkang Huang', Qing Zhao', Anran Wang', Hua Ma', Z. Alexander Cao', Michael Morrissey',

Antoni Ribas?, Petros Grivas®, David W. Cescon®, Terrill K. McClanahan', Alexandra Snyder', Mark Ayers',
Jared Lunceford', and Andrey Loboda’

2

ABSTRACT

Tangiy Y. Sehweet, A Ribes, Ter K. SeCansban,Soant . Tomssi',
ot il ptiantsrspond we repat e sk f >300 paint sameiesacoss 21
ypes oot KEYNOTE Crca s Tumormesation b (T an - <o
e
estate PRp— o
Cominaton ety .
B Moderate: Immune evasion D strong:

A Reduced: Lack
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‘ tumnor cell (low TMB/
neoantigenicity)

* Immu»cgen\c tumor
cell(high T
wmxwaiy)
ﬂ Tcell

* Dendritccel

=== Fibroblast

Purpose: To explore relationships between biological gene
expression signatures and pembrolizumab response.

on
tissue from 1,188 patients across seven tumor types treated with
pembrolizumab monotherapy in nine clinical trials were used.
A total of 11 prespecified gene expression signatures [18-gene
T-cell-inflamed gene expression profile (Teell ,GEP), angiogen-
esis, hypoxia, glycolysis, proliferation, MYC, RAS, granulocytic
myeloid-derived suppressor cell (gMDSC), monocytic myeloid-

(previously identificd as a determinant of pembrolizumab response)
and tumor type. Testing of the 10 prespecified non-Teell, GEP
consensus signatures for negative association [except proliferation
(hypothesized positive association)] with response was adjusted for
‘multiplicity.

Results: Covariance patterns of the 11 signatures (induding
Teell, GEP) identified in Merck-Moffitt and The Cancer Genome
Atlas datasets showed highly concordant coexpression patterns in
the RNA-sequencing data from pembrolizumab trials. Teell, GEP

transition (EMT)/TGEB, and WNT] were evaluated for their rela-
tionship 1o objectve response ate (per RECIST, version 1.1). Logisic

mMDSC, and stroma/EMT/TGF were negatively associated with
response 1o pembrolizumab monotherapy.
oSl

for was adpusted

sbeyond IFNY-

for tumor type, Eastem Cooperative Oncology Group
status, and Teel,/GEP, an approach equivalent to evaluating the

after detrending them for their reationship with the Tcel, GEP

related T-cell i may be rtlzvuu to
death 1
biology as candidates. fm punbmluumab combinations.

See related commentary by Cho et al. p. 1479
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Multi-omics-based Biomarkers

CANCER IMMUNOTHERAPY

Gut microbiome modulates response
to anti-PD-1 immunotherapy in
melanoma patients

Cancer Cell

Multiomic profiling of checkpoint inhibitor-treated
melanoma: Identifying predictors of response and
resistance, and markers of biological discordance

V. Gopalakrishnan,"** C. N. Spencer,*** L. Nei,** A. Reuben,' M. C. Andrews,'
Graphical abstract Authors Evin P A_M D Visate K HatanS 8. G, Wel A. 7, Coptl™
[ =] Felicity Newet, Ines Pires da Siva, L Zhno,” C. W. Hudgen,” D. 5. Hutchinson, T. Manso," M. Petacci de Macedo,";
Cinical Festures { Proesms, "::,;m'] \ | PoterA. Johansson. ... . Cotechinl,” T. Kumar,” w 5. Chen,” S. M. Reddy,"® R. Szczepaniak Sloanc,"
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Gene Signatures across Multiple
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Systematic evaluation of the predictive gene expression
signatures of immune checkpoint inhibitors in metastatic
melanoma
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Correlation of Gene Signatures (28 signatures)

AUROC: All Cohorts

OGP YT R F

T Immune
Mye suppressive

related signatures

Immune activation

to_hot related signatures
chauro (e.g. cytotoxic T-cells,
ot IFNy, chemokines

miosc | and MHC 11)
v

FIGURE 2 Correlation of the 28 predictive gene signatures. Pearson's correlation of the 28 predictive gene signatures across all 15 cohorts
based on AUROC. The heatmap illustrated the two clusters, the “immune active" and the "immune suppressive” clusters. AUROC, area under the

receiver operating curve. [Color figure can be viewed at wileyonlinelibrary.com]

(Coleman, Xie, Tarhini, Tan Mol Carcinog, 2023)
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Predictive Signatures in Pre- and On-Treatment

Cohorts

Signature AUROC Performance in Pre-treatment Cohorts
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(Coleman, Xie, Tarhini, Tan Mol Carcinog, 2023)
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GSEA results in Pre- and On-treatment Cohorts
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Hallmark GSEA: On Cohorts
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Balancing Act Between Response and Adverse Events

Immune-related Adverse Events

Durable Response

AA

Immune Checkpoint Inhibitors (ICIs)
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CANCER INSTITUTE
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Immune-related Adverse Events (irAE)

(Postow et al, NEJM 2018)
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Figure 1. Organs Affected by Immune Checkpoint Blockade.

Immune checkpoint blockade can result in inflammation of any organ.
Shown are the most common immune-related adverse events that clini-
cians encounter in patients treated with immune checkpoint blockade.
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Mining large scale clinical data from
ClinicalTrials.gov

I 5. Mtionst Library o Medicne

ClinicalTrials.gov

FindStudies *  About Studies ¥  SubmitStudles >  Resources  AboutSite =  PRS Login

s.gov is a database of privately and publicly funded clinical studies

conducted around the world.

Explore 444,259 research studies in
all 50 states and in 221 countries.

See listed clinical studies related to the.
coronavirus disease (COVID-19)

CiinicalTrials.gov ks & resource provided by the
U.S. National Library of Medicine.

IMPORTANT: Listing a study does not mean it
has been evalusted by the UL.5. Federal
Government. Read our disclaimer for details.

Bafore participating in a study, talk to your health
care provider and learm about the risks and
potential benefits,
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* ClinicalTrials.gov is a
database of publicly and
privately supported clinical
studies of human
participants conducted
around the world
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(Fadlullah MZH et al, The Oncologist 2024)
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Mining FAERS and Linking TCGA Molecular Data

Association of Baseline Tumor-Specific Neoantigens and CD8+ T-Cell Infiltration With Immune-Related

Adverse Events Secondary to Immune Checkpoint Inhibitors

ME)) US National Library of Medicine

ClinicalTrials.gov
l l ICl-treated NSCLC cohort
Baseline tissue
Patients with melanoma and & =

Patients with lung cancer ICl trials n
(n =75 trials, 18,512 patients) -
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Our findings highlight a potential role for TIME parameters, specifically INDEL neoantigens and

baseline-immune infiltration, in predicting the occurrence of irAEs in ICl-treated tumors and enabling optimal UNIVERSITY OF UTAH
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irAE risk stratification of patients.

(Kerepesi et al, JCO Precision Oncology 2024)

66

Mining FAERS and Linking TCGA Molecular Data
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Mining FAERS and Linking TCGA Molecular Data
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(Kerepesi et al, JCO Precision Oncology 2024)
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Mining FAERS and

(Kerepesi et al, JCO Precision Oncology 2024)
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Clinical decision
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FAIR Data is Becoming Increasingly Important
Datais easy fo find by ~ Data is available to colleagues
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o
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Volume 83, Issue 8 CANCER RESEARCH | REV
15 April 2023
Case Studies for Overcoming Challenges in Using Big
Data in Cancer ke
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Challenges to Using Big Data in Cancer
Shawn M. Sweeney', Hisham K. Hamadeh?, Natalie Abrams®, Stacey J. Adam®, Sara Brenner®, Cra e
Dana E. Connors®, Gerard J. Davis®, Louis Fiore”, Susan H. Gawel®, Robert L. Grossman®, Sean E. Hanlon®,
Karl Hsu'®, Gary J. Kelloff", llan R. Kirsch™, Bill Louv™, Deven McGraw'®, Frank Meng'®, Daniel Milgram'®,
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74
Recommendations to Ensure Success of Big Data in Oncology
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
: Genmab © Genmab 2024 75
75
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Data Source Size

GDC - The University of Chicago,

NCI Center for Cancer Genomics 84,609 cases from 68 projects
Million Veteran Program 690,000 Participants
CancerLinQ 2,000,000+ patients
AACR Project GENIE 111,222 patients
Project Data Sphere 240,000+ patients
.:'Genmab © Genmab 2024
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Health Equity and Precision Targeting of Patients/HCPs

Build weighted
predictive models

Integrate numerous
>60% of cancer care happens data sources

in the community setting

: Genmab © Genmab 2024 78
78
Al models treat each patient as its own cohort
This approach enables the identification of patients that are eligible for Genmab medicines
0.9 : Progression of LOT
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Engagement with the field force
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Computer Vision (Al) generates new scientific insights for response prediction

ScienceAdvances 2023 Sop?
* Genmab
A tumor vasculature-based imaging biomarker for pre-
dicting response and survival in patients with lung can- Baseline features correlate with
cer treated with checkpoint inhibitors tumor size change

9 7 Al-driven measurements on CT scans Al is revealing new useful non-invasive variables

shape & structure of tumor vasculature network including that are not humanly calculable
branching, torsion, curvature and vessel volume

3
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and Obesity to Alzheimer’s and PCOS Natural Polymers
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ACS
v Chemistry for Life®

www.acs.org/acswebinars

ACS Webinars

CLCK + WATCH « LEARN - DISCUSS

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.

° Edited Recordings

~s———  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

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
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www.acs.org/acswebinars

@ ACS Webinars

CUCK + WATCH » LEARN » DISCUSS,

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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