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Background on Al

A brief primer

* Genmab




Intfroduction to Al
A brief background

« Definition of Arfificial Intelligence (Al):

» The simulation of human intelligence in machines that are
programmed to think, learn, and perform tasks independently

« Strive towards consciousness and sentience

« Origins of Al:

« Dartmouth Conference in 1956, Al pioneers Alan Turing and John
McCarthy

« Key Milestone:
« IBM's Deep Blue defeating Garry Kasparov in chess, 1996-97
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Machine learning vs. Deep learning
Related, buft distinct disciplines
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Large Language Models (LLMs): A very quick infroduction

Sentence: “King Charles lll ascended the throne on 8 September 2022, upon the death of his

mother, Queen Elizabeth Il

Words are related based on document context
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Words are related based on sentence context
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Context matters for training or fine tuning LLMs

A focused corpus versus a broad corpus

Comparison between GPT13.5, GPT4, Bing, and a focused corpus
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Soong et al, arXiv 2023, 2305.17116



* Genmab

© Genmab 2022



* Genmab

© Genmab 2022



“Genmab

Rates of technology adoption



Benefits of Al in the workforce

PCD y -
J ° Increased Productivity and Efficiency

I « Automation of routine tasks, optimization of
processes, and handling vast amounts of datq,
leading to enhanced productivity and efficiency

E ! E « Enhanced Decision-making

* Analyze complex datq, idenfify patterns, and
generate insights, enabling better decision-
making and strategic planning

m . o
’@J « Automation of Repetitive Tasks
« Automate mundane and repetitive tasks, freeing
up human resources for more creative and
strategic endeavors
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Al is reshaping specific industries
Not exhaustive

Finance and Banking
| | « Fraud detection, algorithmic tfrading, and personalized financial

recommendations
-@ * Healthcare
« Medical imaging analysis, drug discovery, and patient risk prediction for
@ better healthcare outcomes
T?T « Manufacturing
L » Predictive maintenance, quality control, and autonomous robotics to
optimize production processes

Transportation

Q « Autonomous vehicles, traffic management systems, and route
| ‘1‘[\9 optimization to improve safety and efficiency © Gommat 2005
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Professions impacted by advances in generative Al
Automating processes and collaborating with humans to solve problems

Copy editing

Generate draft
content, allowing
copy editors to
focus on polishing,
fact-checking, and
editing instead of
writing from scratch

Why graphic designers think

they need it

generative A.l. needs them as much as

Graphic design

Design mockups,
logos, and
marketing materials,
enhancing
designers' workflows

https://www.cnbc.com/2023/08/05/w
hy-graphic-designers-think-gen-ai-
needs-them-as-much-as-they-need-
it.html

Al Chatbot in Customer
Service

Application of Generative

Customer service

Chatbots for simple
customer inquiries,
allowing agents to
handle more
complex issues

https://www.bcg.com/publications/2
023/how-generative-ai-transforms-
customer-service

Researchers Leverage Al to Detect
Causes of Alzheimer’s Disease

Software engineer

Medical imaging

Automate
annotation of
scans to spot
anomalies, acting
as a diagnostic aid
for radiologists

Prompting to
accelerate coding,
allowing engineers
to focus on more
complex problems

https://healthitanalytics.com/news/researchers

-leverage-ai-to-detect-causes-of-alzheimers- o

disease #:~:text=September%2021%2C%202022 https://www.forbes.com/sites/jodiecook/2023/07/1
%20%2D%20Published%20in,early%20indicators% 2/ai-prompt-engineers-eam-300k-salaries-heres-

200f%20Alzheimer's%20Disease. how-to-learn-the-skill-for-free/2sh=65b40129d4al


https://scieditor.ca/2023/01/editor-vs-ai-is-editing-a-dead-career/
https://scieditor.ca/2023/01/editor-vs-ai-is-editing-a-dead-career/
https://scieditor.ca/2023/01/editor-vs-ai-is-editing-a-dead-career/
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Speed and
efficiency

Accelerate with
more efficient
ways of identifying
the right targets.
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Improved
decision
making
Enabling
researchers to
make better and
more informed
decisions at every
stage of the

process.

The promise of Al in drug discovery

Cost savings

Reduce time-
consuming
experiments and
high failure rates
and increase the
likelihood of

SUCCeSS

Transformative
potential

Investors,
scientfists, and
regulators are
interested in Al, as
it is poised to
revolutionize the
future of drug

development

© Genmab 2022
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Al in drug discovery has enormous profit potential

°
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Some key components of drug discovery

Understanding Diseases and
Selecting Therapies

Al is helping scientists analyze vast

amounts of data to better understand

diseases and the best therapies for them.

* Genmab

|ldentifying and Validating Targets

ML methods can learn from existing data
and predict which protein targets might
be most effective in treating a given

condition.

Designing Therapeutic Modalities

Al algorithms can help in designing
therapeutic modalities, such as small
molecules and biologics, that have the

desired biological properties.

© Genmab 2022 15



Al-desighed compounds in clinical trials

Exscientia Insilico Medicine Relay Therapeutics
The first Al-designed drug for the Al-designed drug for idiopathic Drug candidates for the freatment of
treatment of obsessive-compulsive pulmonary fibrosis (IPF), in Phase I cancer and other diseases, including
disorder (OCD); currently in Phase | clinical trials. inhibitors for SHP2 and FGFR protein;
clinical trials. advancing in clinical trials.
....O
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HR: Unlocking the potential of Al

Recruitment

Job descriptions (JDs):
Provide a previous JD or a
set of requirements and let
generative Al compose the
rest

Resumes: Summarize
qualifications in few words,
prioritize with weighting
metrics for experience and
skillsets across candidates

* Genmab

Onboarding

Chatbots can provide 24/7
support, answering
common questions and
guiding employees through
the onboarding process

Al-based recommendation
systems can offer
personalized training
programs based on an
employee's role, skills, and
career goals

&-:I
&_:I
&-:I

Performance

Al-driven performance
metrics, feedback, and
employee data to identify
patterns and trends

Al mapping tools to identify
skill gaps and recommend
targeted training programs
to enhance employee
performance

Engagement &
Retention

Al-powered sentiment
analysis can analyze
employee feedback,
surveys, and social media
data to measure employee
satisfaction

© Genmab 2022 17



What are some of
the ways we are
leveraging Al at
Genmab?
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Digital Pathology

Clinical Outcomes

Genomics

Transcriptomics

Radiomics

Flow Cytometry

/n vivo models

Cytokines



Al applications at Genmab

Virtual confrol arms Digital pathology Summarization Prompt-driven
analysis
Use real-world dafa From patient biopsy to Automated Biomarker and clinical
(RWD) to simulate clinical : . izati d : C
, histology slide, to _ summarizafion and correlative analysis using
ou‘rcom.es in compqrq’ror oredicting likelihood of simplification of scientific generative Al to derive
arm; ultimately de-risking responding to a therapy conference content code and graphics

pivotal clinical trials

g Genmab © Genmab 2022 19
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The balance of virtual control arms

/~/1{|[ Advantages

-+

« Large real-world data sets provide broader,
more generalizable patient populations
— Eliminates cost of patient recruitment
— Reduces duration of trial

« Contemporary data reflects current
standards of care

* Matching methods balance baseline
characteristics and reduce bias

« Can answer research questions not feasible
in RCTs

* Genmab

@ Challenges

Residual confounding from unmeasured
factors

Data quality limitations (e.g. missing data,

variability in collection methods)

Endpoint differences (RECIST vs clinical
documentation of progression)

Generalizability to clinical trial population

Acceptance of methodology by
stakeholders

Yin et al., JCO Clinical Cancer Informatics, 2023; Tan et al., Clinical Pharmacology & Therapeutics, 2022; Yap et al., Frontiers in Oncology, 2022
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Examples in oncology trials
Demonsfrate improved efficacy or noninferiority over standard of care

« Alectinib in ALK+ « Blinatumomab « Atezolizumab +  GEN-1 (IL-12) +
NSCLC (n=138) vs (CD19xCD3) in Cobimetinib (MEKI) in chemo in ovarian
RWD control (n=306): relapsed/refractory MCRC (n=183) vs cancer (N=18/15) vs
OS HR 0.65 ALL (n=134) vs RWD RWD controls (n=173- RWD control

control (n=478): CR 179). OS HR 0.67-0.86 (h=41/15): PFS HR
40% vs 25% 0.53
Davies et al.. 2018 Gokbuget et al., Blood Cancer Schroder et al., JCO Clinical Yin et al., JCO Clinical Cancer

Journal, 2016 Cancer Informatics, 2021 Informatics, 2023



Al applications at Genmab

Virtual confrol arms Digital pathology Summarization Prompt-driven
analysis
Use real-world dafa From patient biopsy to Automated Biomarker and clinical
(RWD) to simulate clinical : . izati d : C
, histology slide, to _ summarizafion and correlative analysis using
ou‘rcom.es in compqrq’ror oredicting likelihood of simplification of scientific generative Al to derive
arm; ultimately de-risking responding to a therapy conference content code and graphics

pivotal clinical trials
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Tile/Patch exiraction from whole slide image

Tissue contexture is heterogeneous
and varies by region
— WSl is prohibitively large

search space

Can divide the WSl into thousands
of small image tile representations

Use these tiles as micro-
representations of the fissue

Size of WSI versus tile

— Single WSI: 1-3 GB

- Tile size:
[(256Xx256 pixels) x 24 bits]/8 =
197KB

256 pixels

WSI: Whole slide image

g Gen mab © Genmab 2022 24



Automated histologic, morphologic, and artifact detection

« ResNet-50 CNN used to learn pathologists’ annotations

Example image tiles with Deep neural network classifier performance
different morphologic features (five-fold cross validation)
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Soong et al, SITC 2021
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Image-based prediction of immunogenic subtype in pancreatic

cancer

» |dentifying patients with immunogenic phenotype using whole slide H&E images
* ResNet-50 CNN architecture implemented

Multiscale 2-step model

architecture; CNN with ML classifier

* Genmab

Si et al, AACR 2022

Example H&E images with
immune-rich (red) orimmune-
depleted (purple) regions

Model performance; H&E-identified
Immunogenic patients show

improved PFS compared to mRNA
classifier

H&E: Hematoxylin-and-Eosin (stain)

© Genmab 2022
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Al applications at Genmab

Virtual confrol arms Digital pathology Summarization Prompt-driven
analysis
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pivotal clinical trials
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Al-generated conference content summaries

@re-processin@
(LLM)

A 4

Simplified summary

- /

A

Prompt Engineering

v

Fine tuning

[}
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Image quality & resolution

OCR may struggle with low
resolution, poor image quality, or
too many small images on a slide,
making it difficult to recognize
characters and numbers

accurately

* Genmab

Technical challenges of Al summarization

Graph interpretation

Interpreting and extracting
statistics or graphical elements
from KM graphs, bar graphs, or pie
charts can require more

advanced capabilities

Complex table structures

Merged cells, missing values,
indentation, footnotes, nested
sub-tables, or varying row or
column sizes, make the OCR

extraction process more difficult

© Genmab 2023

29



Al applications at Genmab

Virtual confrol arms Digital pathology Summarization Prompt-driven
analysis
Use real-world dafa From patient biopsy to Automated Biomarker and clinical
(RWD) to simulate clinical : . izati d : C
, histology slide, to _ summarizafion and correlative analysis using
ou‘rcom.es in compqrq’ror oredicting likelihood of simplification of scientific generative Al to derive
arm; ultimately de-risking responding to a therapy conference content code and graphics

pivotal clinical trials
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Writing prompts to create programming code and graphics

.....
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Radiomics as a noninvasive biomarker of target expression, safety, and

clinical outcome

Vasculature morphology from

imaging as a biomarker of 1L chemo

Radiomic signature correlates with
CD8 infiltrate and response to aPD(L)1

Integrated molecular data with
radiomic features predicts survival in

response

Genmab

Braman et al, 2022

Sun et al, 2018

NSCLC

© Genmab 2023 32
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What skills are most affected or unaffected by generative Al

Exam performances by GPT3.5/4

* Genmab

GPT
lags

Skills importance for GPT

© Genmab 2022
Eloundou et al, arXiv 2023, 2303.10130

GPT
excels
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FDA guidance regarding appropriate use
of Al/ML in drug development

« Efforts by FDA, NIST, ISO, and others to develop
principles and standards for frustworthy and
ethical Al use to inform drug development

« Transparency, human oversight, and model
validation in the drug development context

« Engage stakeholders on considerations for
Al/ML in drug development through a public
workshop and other collaborative opportunities

* Genmab
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General Al considerations in the popular press

Ensure responsible Al deployment

/— AcCcuracy 4\

When A.L Chatbots Hallucinate
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Example of gender bias in LLMs
Inherent weighting given to specific genders for certain professions

Genmab

https://generativeai.pub/explainable-ai-visualizing-attention-in-fransformers-4eb931a2c0f8

© Genmab 2022
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Concluding remarks

Balanced Approach: Integration with a balanced
perspective, considering both potential and limitations

Ethical Considerations: Must be proactively addressed to
maintain public trust and ensure equitable outcomes in drug
development

Workforce Adaptability: Pharma’s workforce needs to be
agile and adaptable, acquiring new skill sets to work
alongside Al technologies effectively

Regulatory Framework: A growing need for robust regulatory
frameworks to ensure that Al applications in drug
development meet safety and efficacy standards

Future Preparedness: Improved collaboration to prepare the
next generation of scientists, researchers, and professionals
for a future where Al will be an integral part of drug
development

* Genmab

Nordling et al, Nature 2023

© Genmab 2022
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