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Global Leadership in Cutting-Edge Proteomics

Evotec’s High Performance Proteomics and Metabolomics Platforms

> 50 > 100 >1.5B
MS instruments Employees MUC & TLS Datapoints generated p.a.

Evotec operates two of the largest proteomics & metabolomics facilities
world-wide

» Evotec has more than 20 years of experience in mass spectrometry,
chemical proteomics, metabolomics, and bioinformatics and their
applications in drug and biomarker discovery

 Evotec drives the paradigm shift towards high-throughput and high-
coverage proteomics screening

Takeda Pharma

» Evotec is a proven partner of global pharma, biotechnology, and crop il ﬁf;e'}{liggnﬁf P BrisolMyes Squi
science companies as well as academic institutions and private foundations -
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Quantitative MS Supporting Drug Discovery

Chemical proteomics, global proteomics and metabolomics

Global Proteomics Platforms

« High-end quantitative mass spectrometry to monitor protein expression,
phosphorylation, glycosylation, acetylation, ubiquitination or arginine methylation

» Targeted mass spectrometry assay development and deployment

In vivo mode-of-action analysis
in cells, tissues or patients

Discovery and verification
of biomarker candidates

Chemical proteomics

« Evotec Cellular Target Profiling™ technology to both identify and quantify interactions
with cellular compound targets

« Drug photoaffinity labelling and activity-based protein profiling for covalent target capture

Cellular compound selectivity
analysis in a native context

Target de-convolution of hit com-
pounds from phenotypic screens

Metabolomics
« Invitro and in vivo quantification of metabolites in complex sample using SPE-LC-MS/MS

) 5

Targeted analysis in cells, tissues,
body fluids or awake animals

Target Target Biological Mode-of-action Target Drug candidate Biomarker Biomarker
candidates deconvolution selectivity engagement prioritization candidate ID verification
I I I I | |
| | |
Target ID Screening Hit-to-lead Lead Opt Pre-clinic Phase I/I1
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Industry-leading Capabilities Supporting Target and Biomarker Discovery

Quantitative approach to accurately measure protein abundance levels in vivo on a global scale

 Data independent acquisition (DIA) allows detection of up to 10,000 proteins in single-shot measurements

« Isotope labelling (e.g. SILAC) available for specific applications

« Samples incl. cultured and primary cells, fresh and FFPE tissues, plasma & CSF from animals and humans

« Typical applications: in vivo mode-of-action analysis in cells, tissues or patients, discovery and verification of biomarker

candidates

Isotopic labelling
or Label-free
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ScreenPep™ — Scaling throughput in real screening scenarios
Highly sensitive detection of target candidate regulation for diverse compounds

Data
analysis

Sample
prep

LC-MS/MS

 Ultra-deep coverage of up to >11,000
proteins with median protein CVs of
~6% by single-shot DIA MS

» Systematic scoring and evaluation
process to select target candidates for hit
confirmation and proteomic validation
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ScreenPep™ — Proteomics without compromise
Deep proteomics at industrial scale
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Coverage

10,000+ proteins from cells

Biological
samples

Driven by proprietary processes and workflows

» High-end mass spectrometers embedded in proprietary workflows

 Fully automated sample preparation processes

 Highly optimized, single-shot mass spectrometry

» Dedicated bioinformatics pipeline and IT infrastructure

Automated
sample
preparation

Deep proteome Dedicated
single-shot MS bioinformatics
analysis pipeline

IO T MO0 m>

000000000000

000000000000

27 compounds per 96-well

Activity pro-
files Targets
Biomarker

~1,250 compounds = 45 x 96 WPs
(1 instrument per year)

~40,000 com-
pounds per year
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In vivo Mode-of-Action Analysis of Kinase Inhibitors
Quantitative Phosphoproteomics

Quantitative phosphoproteomics for kinase inhibitor research
 Reliable measurement of more than 20,000 phosphorylation sites (pSer, pThr and pTyr) in biological replicate experiments
« Mode-of-action analysis by comprehensive investigation of signalling pathways and their response to drugs

 Related workflows enabling global measurement of lysine acetylation, lysine ubiquitination, or protein
methylation sites to support discovery of epigenetic drugs and drugs targeting the UPS system

- e /\’ o ° ° °
Wm P SO~ Typical project applications
S o } - e L
} e 0 S~ * Identification of target engagement and
Isotopic labeli d High pH RP 12 1
sod:ll:gljctrzaterr:zgt:n Protein lysates Peptides chr;g'\at'::graphy fractions pharmaCOdynamlc markers
IIIIIIIII » Selection of drug candidates with maximal on- and
1. P e minimal off-target activity in cellular conditions
_ Statistics, s | é;ﬁ[- | Jl 5‘ M . ) . . . . e
bioinformatics & { S { o ‘ ot - Explore mechanisms for differential biological activity
y Identification and - . . o o

quantification with High-end LC-MS IMAC phosphopeptide Of klnase 1nh1b1tors

MaxQuant analyses enrichment
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Bringing Proteomic Expertise to Drug Discovery

Proteomes in time and space

\nucleus @ ,’AIAMr @) m — 2,.“

protein posttranslational
interaction notification

Tan
\
| .
' protein
i turnover
V\ /

Quantitative, deep analysis of protein expression
Protein-protein and protein-ligand interactions
Posttranslational modifications

Protein localization, dynamics and turnover

Proteome & Subcellular Proteome Profiling
PhosphoScout®
Acetylomics, Methylomics, Ubiquitinomics
Protein turnover
Protein-Protein Interactions (AP-MS)
Proximity Labelling

MHC Peptidomics

Evotec Cellular Target Profiling™ (CTP)

Photoaffinity Labelling (PALMS)
KinAffinity®
Activity-based protein profiling

Multiple & parallel reaction monitoring

Global
Proteomics

Target
Deconvolution

Targeted
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From MS Raw Data to Biological Insights

Biostatistics and Bioinformatics Pipeline for Data Preprocessing, In-Depth Analysis & Interpretation

DIA-MS dataset
to be analyzed

ks

Chromatogram Scoring and best Removal of
axtraction peak selection interfering peptides

LC-MS/MS raw
data processing

Peptide identification

Generation of individual predicted
spectral libraries from and for all
sample types

Global identification and relative
quantification of peptides and
proteins by spectral library com-
parison (“match between runs”)
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Preprocessing and
quality control

Protein group inference,
quantification & normalization

Assessment of protein
identifications

Outlier detection

Blood contamination marker
analysis

Global exploratory analyses
(PCA, confounder analysis)

Control vs.

o o o
o o =
N o =

Std. Error [log-scaled]
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-2 2

-1 0 1
Fold-change [log2]

Differential
abundance analysis

Differential abundance analysis
e.g. comparing disease and
control groups

Analysis adapted to experimental
setup

Linear models (limma)

In-house developed HTS test for
screening studies

Proteomic signature

Epithclium

In-depth analysis &
data interpretation

Functional analyses

— GO enrichment

— Pathway/network analysis
— Kinase analyses

Dedicated analyses for specific
applications

Machine Learning (ML)

— Target ID

— Biomarker discovery

— Patient stratification & diagnosis
— Predictive drug safety
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Integration of informatics and Al to further increase success
Biomarkers link all discovery and development work to patients

Biomarker Biomarker validation & Translation of biomarkers &
identification optimization companion diagnostics

Documented Diagnosis
® nNo ¢ ease

vl qqﬁﬂ}‘_ RiﬂiScore
 Big Data analysis platform » Hypothesis testing and cross- * Integration of clinical results
, validation on new cohorts : :
 In-house quality data sets  Retroactive refinement of
« Multi-variate signatures predictivity and safety

e Data curation
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‘ Use Case: Clinical Response Prediction in AML patients
( Identification of proteomic markers for Flt3 inhibitor sensitivity®

AMLO02

Bone marrow AML cell avioos [l 7
L4 ° ° ° [7]
aspirates of purification Patient AML pieed K
AML patients cell phospho- el H
proteomics AMLOOT I
. AMLO08 g
and biomarker amoto B8 Z
° AMLO11 g- =]
. . . AMLO13
identification 58 <3 22 25 38
55 8 23 23 53
w 8 é
* Clinical collaborators provided acute myeloid leukaemia patient samples Phosphosite signature predicting FIt3

from Flt3 inhibitor (quizartinib) phase II trials, together with patient data inhibitor response with high accuracy
about therapy outcome

* Quantification of patient AML cell phosphoproteomes followed by
bioinformatics analysis identified predictive phosphorylation sites, which
retained predictivity in an independent set of patients

 Results demonstrate potential of clinical proteomic biomarkers for o1
efficient patient stratification AML AML AML AL AML AML AML AML AML AL AL AL
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Strategic Alliance with Seer for Proteograph™ technology
Adaptation of ScreenPepTM platform for measurement of biofluid samples using Proteograph™

Clinical samples

Body fluids

(plasma, serum, urine,
cerebrospinal fluid) or

secretome samples

Proteograph
platform
Proteograph
= =
[
l\{ i
—A

Incubation of beads
with sample: tryptic
digest & peptide
clean-up

LC-MS/MS
acquisition

High Resolution DIA
acquisition & on-the-
fly data QC

0]

 Orbitrap MS
* timsTOF MS

Raw data Bioinformatics
processing analysis
Spectral library

generation from single

shot data immm
> 4

| Ik
i * QC & Contamination
&

analysis
* Global exploratory
: : analysis
Peptide and protein Y . .
identification and  Functional analysis
quantification » Multi-omics data

integration
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- Strategic Alliance with Seer for Proteograph™ technology
~ Adaptation of ScreenPepTM platform for measurement of biofluid samples using Proteograph™

4,500
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Disease Healthy

Proteome depth applying Evotec’s
plasma proteomics workflows

Number of detected protein groups
5,000
4,000
3,000
2,000

1,000

0
w/o with
depletion depletion

Proteograph

Detected Cytokines
(GO-Term 0005125)

Intensity
B TE

Proteograph™

high low

Depleted

Mon-Depleted

» Detection of up to 5,000 protein groups in human serum/plasma samples by combining nanoparticles

« Significant increase of dynamic range of detected proteins > Access to low abundant proteins such as cytokines

« Similar boost in coverage and sensitivity for other body fluids (e.g. CSF, urine) and secretome analysis
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High Sensitivity Proteomics
Cell type , spatially resolved and single cell proteomics

Sorted rare cell/cell populations
°

Multipotential hematopoietic
t

stem cell
(Hemocytoblast)

12 ¥

Common myeloid progenitor Common lymphoid progenitor

| [ 1 ! ¢
. Enythrocyte  Mast cell . Natural iller cell Smalllymphocyte
Myeloblast (Large granular lymphocyte) <~ O\
I 1 l 1 Tlymphocyte B lymphocyte
s @ Q@ B
BasORl  Nouropril Eosinophil e

Plasma cell

Cell type resolved

Tumor thin section

Tumor infiltrating
immune cells

s = Tumor cells

—=== Tumor surrounding
immune cells

Epithelial cells

Spatial proteomics

Low amount body fluids

Cerebrogpinal

Tear Fluid \
" Exhaled Breath ——d
——— Condensate
S saliva

" Sputum
Bpeadesiicol

Nipple Aspirate Fluid
8 - Nipple Asp

Pleural Effusion ——— T Milk

Pancreatic Juice Q Amniotic Fluid
Plasma/Serum

=y N ———— Cervico Vaginal Fluid

~ Urine =

Seminal Fluid

Synovial Fluid ——

Dedicated bioinformatics data analysis tools

tSNEZ —

tSNE1 —»
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‘ Recognition of Tumor Antigens
®

« Immunopeptides are antigen peptides extracellularly presented by major histocompatibility |
complex (MHC) class I and class II Lk v &

« These peptides represent a snapshot of the extra- and intracellular proteome / #

« Immunosurveillance by T cells is the primary means by which the immune system protects ﬁ

Dendritic

against cancer y |
g rs

« The mechanism behind this is that T cells interact closely with MHC/peptide complexes of ' “ \ak

other cells via their T cell receptor (TCRs) '

Cviokine release

J upregulation
rcr A =
 If “normal” cells accrue tumorigenic genetic and molecular alterations the immune system can \ .
often recognize these cells as non-self and eliminates them !

T cell
. . II
Cytokine |
release B-cell class

 Cytotoxic CD8* T cells recognize peptide antigens (9-12 aa) stemming from intracellular N —
proteins presented on MHC class I molecules . W

« CD4* T helper cells interact with MHC class II molecules presenting peptides (10-25 aa) . ) (e
originating from extracellular sources or cellular proteins degraded via the endosomal pathway ME(C

v
A== o

antigen

4
Mo
®

-]
aE

Flasma cells
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‘ Recognition of Tumor Antigens
®

« While MHC I is present in all nucleated cells, MHC class II is typically expressed
by specialized antigen-presenting cells and to some extent by tumor cells

 Activation of CD4* T cells via cytokines and chemokines results in stimulation of
other immune cell types such as cytotoxic CD8* T cells to destroy their targets
and B cells initiate antibody production

» The highly specific and effective modus operandi of the immune system bears
huge potential for different immunotherapeutic platforms

» Knowing tumor-specific and -associated antigens expand therapeutic
opportunities

» Knowing both types of antigens is crucial as improved clinical response has been
observed when CD4* T cells are targeted in combination with CD8* T cells

C

MHC class |

MHC class Il
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‘ Immunopeptidomics Analysis at Evotec
( Immunopeptidomics workflow (MHC class I)

U
| N\ 4
Cell/tissue af‘ o>
V lysis / >\~ = %/& o
y @ . \ 2= [ V2
——— > K —p
T wow B Affinity purification % L, Hm Data / MaxQuant Software
S ) o — rocessing
g e ee e with immobilized P _
i .;‘;‘;.% o) pan HLA class | L Hm Zelyeie
. .
antibody W6/32 A MHC class |
l ‘ peptides
Purification and (] &
enrichment of HLA ¥ '™ o =] | |
class-l bound ™ . EEERCICVCD
peptides o P
LC-MS/MS analysis '56;
(DDA; separate HLA IP) FETTe

Customized reference database
generation from RNAseq and
WES data
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Immunopeptidomics Analysis at Evotec

Example cell line data

s 10
4000
2321
2000 1195
o 31? 3?” 6228 2026 10 8 4 5 3 5 4 3
8 © 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Peptide length

3x108 HT-29 cells served to discover MHC class I
presented peptides in triplicate analyses

Up to 10,000 peptides were identified with 1%
FDR in one replicate

Peptides exhibited a length distribution typical for
MHC class I peptides

Replicates showed a large proportion of overlap of
IDs

And a good quantitative correlation (R2) was
observed for peptides overlapping amongst
replicate samples.
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Default strategy for proteomic target ID

CTP

CTP

Compound Cp
l

Compound Derivatisation

!

Functional test of linker compound

!

Matrix Generation & Validation

l PALMS
no results .

Results — : >
Inconsistent
! External methods

promising

Target and Affinity Determination

Evotec will provide tailored
solution for customer needs
based on project specifics

Supporting information

* Chemical structure

» SAR information

« Compound potency

« Compound metabolic stability
* Biological / cell system

» Assumed target class
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Workflow and K,; determination

Evotec Cellular Target Profiling™ (CTP)

Identification of small molecule targets in any type of cell or
tissue of choice

Determination of a compound’s proteome wide binding
affinities (K, values)

Profiling of a compound against native, endogenously
expressed, post-translationally modified full length proteins in
the presence of cellular cofactors and native complex partners

CTP requires a linker derivative of the active compound for
target enrichment by affinity chromatography

Synthesis of linker compounds with terminal NH2, COOH, or
alkyne, azide moiety for functional immobilization

Competition with active parental and inactive analogous
compound

CTP as mature “workhorse” approach for target ID with
extensive, non-target class restricted track record in target
deconvolution & profiling of various small molecules

Affinity binding experiment

==

/)
! s ! 1
GORS el

Intensity ratio

Log Conc.

(immobilized compound)

K d free =

Protein extraction
Label free
Metabolic (SILAC)

Equilibrium
compound /
target binding &
competition resin
saturation &
controls

Identification and
quantification of
proteins

Determination
of K, g values

K, d_imm «CC.
50

Ccampaund,imm t Kd,free

Competition experiment

Intensity ratio
o

Log Conc.
(parental compound)
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% Evotec Cellular Target Profiling™ for novel target ID
Target deconvolution of hit compound from phenotypic screen

Compound with differential effect on a subset of cancer cells Panel of 82

. . o . . .. . cell lines
Amine linker derivative of active compound served for generation of affinity resin Sensitive

A distomer served as negative control

* Nicotinamide phosphoribosyltransferase (NAMPT) was successfully pIC50
identified as main target, K; ~50 nM ,
Resistant
Protein Sequence Binding Competition Competition Kfree
Name Coverage [%] Linker Cpd Active Cpd Inactive Cpd [nM]

ey

NAMPT 80.7 49.7

a) active parental NH, . \s
= = b) active linker 7
3\ 44.7 derivative

c) inactive analogue () (c)

ull
EIF4A3 1.9 7/
o

h T
SIRT3 3.5 g 51.0
| — Biophysical S S SN v om

DNM1 5.0 :[\\ q o 40.8 confirmation of of o ~ “1‘it;j>';\~ + 150mn

kkkkkkkkkk : NAMPT binding sop LA\

] E— = using FCCS sof AN

TTN 0.1 7( 37\ 47.8 *r l Teg

= Iz — T
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Photoaffinity Labeling (PALMS) & Activity based protein profiling (ABPP)

Unbiased target deconvolution in live systems

N=N

PAL-MS for [/ grage 2\ Xe=te
Reversible drugs \::“/ ;, Cell lysis

Click chemistry Imaging

Y L —— N3—’ e —}
—_ 3 f; —_— ol f; e
@ Cu(l) &
_— Alkyne-modified SR
Msc-gg‘:lee if;_ﬁ;sfor .= T ® 1 protein l Affinity %i‘
N gk ) capture

On-bead

Target LC-MS/MS anoe g al)

identification v igestion L AL, ©
> G I n G P ﬂ._\{‘ 3
7 ) 4 —
£ /'L Peptides 'Ct"

N=N % |_| ' g
—— Photoaffinity probe (PAP) .E Activity-based probe (ABP) E
O
. Reversible competitor (C) . Irreversible competitor (C) Q“é?@ e
&
N3—’ Reporter Tag e Affinity resin ]

» Identification of direct binding targets (and off-targets) of reversible or covalent drugs in live cells

o Cellular localization of the drug-target complex using fluorescence imaging microscopy
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The Untargeted Metabolomics & Lipidomics Platform

Our Offer
Ry Metabolites Biomarker Identification
400 — 2000 monitored features - - )
li . Complex Lipids High Quclz)lztty « Pharmacodynamics
D) 300 — 1500 monitored features Rich Li ara e Disease Mechanism
ich Library
of Standards * Drug Development
FH = In-House Developed  ‘Omics Integration
Processing Tools . . L.
11 ® e Trait Prediction
Optimized and . . . .
gtandardized * Precision Medicine

Lab Workflows

Q@%ﬁ@

S ample S Neurological Oncology Cardiovascular Diabetes
Disorders Diseases

& @P@

Autoimmune

g i
Infectious Aging

Diseases
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The Untargeted Metabolomics & Lipidomics Platform
Our Offer

 Support planning and [
Set up designing experiment f
project . Agyice sample collection B
* Annotation of the content ihad o
- Exploratory statistical Univariate
Level I b : i Multivariate
analysis . :
Statistical Analysis =
- ™ ‘
S Pathway Mappin
 Level I deliveries + vy y Vapping S
Level 11 ° In dept data analysis Mathematical
Modelling
* Level IT deliveries + . - ’A’
Level III + Data Modelling / Data o ‘_ﬁ
Integration /E
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The Untargeted Metabolomics & Lipidomics Platform

Our Offer

Biomarker Identification
» Diagnostic
(acute / predictive)

‘Omics Integration

» Molecular partner
identification

* Gene Identification

Trait Prediction
» Toxicity classification

Pharmacodynamics
* Quantify drug activity
on a pathway or a profile

notation p
BB Ugp
kidney

sweat

_ Microorganism

) 2 blood HUMAN serum
TISSue Cerebrospinal Fluid plasm

£

bra

cutting Edge B
0]

skin wax

urine Mamal Bioflui
Cell Culture

1}]’6

saliva

Q_m

Disease Mechanism
» Better characterisation

of diseases and their stages
« Validation of animal models

Drug Development
» Target identification
» Mode of action uncovering
» Explore mechanism
of toxicity

Precision Medicine

 Patient categorisation

 Tailor drug treatments
to individual's profile
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Evotec Proteomic & Metabolomic Solutions

Fit for
Purpose

High-End

High-
Throughput

Data
Infrastructure

Advanced
Bioinformatics

Quality and
Reporting

Highly optimized experimental strategies tailored to
different applications and project needs

Industry-leading capabilities in high-end quantitative
mass spectrometry

Industrialized, QMS supported process enables analysis
of 1,000s of samples with constant high quality

Experience and infrastructure to analyse the enormous
amounts of data generated in large-scale studies

Advanced statistics and bioinformatics for systems-
wide data analysis and in-depth data interpretation

Extensive track record to deliver high quality and
actionable results within agreed timelines
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TOPS

Dr. Christoph Schaab
SVP Head of Proteomics & Metabolomics

Christoph.Schaab@evotec.com
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