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Challenges in anti-cancer vaccines ONCT

Target Antigen

Tolerance
Exhaustion
N

2

\

\

/D)

Microenvironment
.

¥,




Challenges in target selection O NCT

Target Antigen TAA

 Shared Antigens

« Low immunogenicity

o Side effects

« Dependent on HLA-Type

» Classic trial concepts
» warehouse concepts

TA

o Specific immune responses
Mostly mutated antigens
Mostly private antigens
Often minor antigens
Mostly CD4 epitopes

Often low expression

» Individualized concepts




Tumor-associated antigens ONCT
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Failure of classic vaccines targeting TAAs O NCT
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Identification of shared antigens
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Vaccine warehouse targeting shared antigens O NCT
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(Mutated) Tumor antigens ONCT

Target Antigen

TA

Specific immune responses
Mostly mutated antigens
Mostly private antigens
Often minor antigens
Mostly CD4 epitopes

Often low expression

» Individualized concepts




Clunmask T cell responses to mutated antigens O NCT
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Mutational load predicts response to Cli
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Immunogenic neoepitopes

Formation of
neoantigens
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The frequency of immunogenic neoepitopes is 1-5‘@ NCT
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IDH1R132H — a shared mutated epitope ONCT
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NOA-16 trial (NCT02454634, EudraCT 2014-000503-27) () NCT
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Privacy of neoepitopes ONCT

Mutation-derived neoantigens in human cancer

Number of identified neoantigens
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Identification of immunogenic neoeptitopes
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Mutated epitopes

HLA Binding

T cell recognition
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Putative
neoantigen

Patient-specific
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Identification of tumor-associated peptides K_) NCT
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Individualized glioblastoma vaccine —the GAPVAC Trial .T
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Regulatory challenges of individualized immunotherapy .T
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Pharmacologically optimized mRNA vaccines

O NCT

{ Modified Cap-analogues to

increase stability

Regulatory sequences for
stabilisation and increased
translational efficacy

T m;"2“OGppspG (beta-S-ARCA) ¢

1'> N
!

<$"""\«’\“

o o o
+ obotalo
M\ § (O-P-0-P-0-P-0- o
:(:): o o ( '
W0 - O p
OH OH

HLA-signal sequences for

-»| improved antigen
I .
presentation

Improved Pharmacokinetics

100
Stabilisierte
RNS
=60

&40 \—l

Standard
RNS

oo isa 200 Ausgangs-RNS
Tran:

Std

T
1 1
UTR

cop — NN - —

Ribological®, BioNTech

Improved T-cell Expansion
CcD8 CcD4

Net Effect:
5000-fold
Potency
increase®



Pharmacologically optimized mRNA vaccines O NCT

Cancer mutation discovery & target prioritization Synthetic vaccine design & Production
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Concepts and challenges of cancer vaccines ) NCT

» Multiepitope vaccines targeting TAA are increasingy used in
warehouse trial concepts

» Vaccines targeting mutated epitopes offer conceptual advances
over vaccines targeting TAA

» The rationale of neoepitope vaccines is supported by data from
trials using checkpoint inhibitors

» Vaccines targeting mutated epitopes require patient-specific
identification and manufacturing as most neoepitopes are private

» Combination of neoepitope vaccines with checkpoint blockade
may increase efficacy

» MRNA vaccines may offer advantages over peptide vaccines in
efficacy and manufacturing

» Current research addresses the mechanims of action (CD4 / CD8)
and antigen spreading / escape machanisms
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