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Forward looking statements

Information set forth in this presentation (“Presentation”) contains forward-looking statements, which involve a
number of risks and uncertainties. The forward-looking statements contained herein represent the judgement of
Just - Evotec Biologics, Inc. as of the date of this Presentation. Such forward-looking statements are neither
promises nor guarantees but are subject to a variety of risks and uncertainties, many of which are beyond our
control, and which could cause actual results to differ materially from those contemplated in these forward-
looking statements. We expressly disclaim any obligation or undertaking to release publicly any updates or
revisions to any such statements to reflect any change in our expectations or any change in events, conditions
or circumstances on which any such statement is based.

Just — Evotec Biologics, Inc., on behalf of the presenter of this Presentation, hereby grants the conference or
proceedings sponsor the non-exclusive revocable right to publish the Presentation solely in complete
(unedited) form on sponsor’s or its authorized contractor’s website along with, if applicable, a proceedings-in-
brief summary (“Summary”) of the Presentation that will be presented to Just — Evotec Biologics for its approval
prior to publication. By receiving or using the Presentation or Summary, the sponsor hereby agrees to these
terms.
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Conclusion
» What does this tell us about CHO clone screenings?
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Introduction and background

Just - Evotec Biologics

Just - Evotec Biologics

- Company focused on biologics discovery, development and uliei D'SCOVER:“
manufacturing optimization JDlSCOVERY
MOLECULE DESIGN
- Main goal of easing and increasing access to high quality ]MDM

biotherapeutics

CHO Expression Systems

MANUFACTURING DESIGN
- Time and cost required to find high/efficient producing clones J POD ®

. L _ PROCESS & PRODUCT DESIGN
- Long term stability of cells in bioreactors for manufacturing JP3 ®

consistency
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Experimental Design

Tet-Inducible System — Control vs. Treated
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» Tet-On System doxycycline binding to rtTA promotes 5 i<
expression HC ° 45191p
« What are the driving forces and responses regulating aad
high IgG1 expression ?
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Ong EC, Smidt P, McGrew JT. Limiting the metabolic burden of recombinant protein expression during selection yields pools with higher expression levels. Biotechnol Prog. 2019 May 24. PMID: 31090257
Umaiia P, Jean-Mairet J, Bailey JE. Tetracycline-regulated overexpression of glycosyltransferases in Chinese hamster ovary cells. Biotechnol Bioeng. 1999 Dec. PMID: 10516580
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Horizon Cell line — IgG1 expression

« Two different clones expressing IgG1 Antibody 1
» Fed-batch with standardized feeding on days 3, 6 and 8

« Cells and spent media collected after counting and before
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Transcriptome — Antibody Expression

Balance between Constitutive Genes and Antibody 1

IgG1 HC and LC mRNA as an increasing percentage
of the total transcriptome

IgG1 mMRNA trends with specific productivity of the
cell line
15%
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Transcriptomics Heat Map

k-Means clustering - percent of max normalization

Dox Control Vector Quantization — Nearest Mean
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Clustering Transcriptome - Gene Analysis

Database for Annotation, Visualization and Integrated Discovery (DAVID )

| RIBOSOME BIOGENESIS IN EUKARYOTES
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Kanehisa, M. and Goto, S.; KEGG: Kyoto Encyclopedia of Genes and Genomes. Nucleic Acids Res. 28, 27-30 (2000).
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Transcriptome — Are CHO Cells Dynamic?

Balance between Constitutive Genes and Antibody 1
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Are CHO Cells Dynamic?

Indicators from Proteomic and Metabolomic Energy Allocation
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Proteomics: Pathway analysis

Cell normalization of mouse proteins excluding Antibody 1

Biological Process Categories >3% « Proteomic analysis of cellular pathways and bioprocesses relative to

intracellular IgG1 expression

« Multivariate analysis can be used to track consistent changes over time
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Proteomics: Effect of induction

Species that are increased by induction
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Pathways indicated by proteomics

Red-highlighted pathways increase with induction, blue decrease

DNA replication - I
Cell cycle-
Spliceosome -
RNA transport I
Pyrimidine metabolism -
Purine metabolism -
Base excision repair-
Mismatch repair -
Nucleotide excision repair -
mRNA surveillance pathway -
Terpenoid backbone biosynthesis -
Glutathione metabolism -
Synthesis and degradation of ketone bodies -
Pentose and glucuronate interconversions-
Galactose metabolism -
Valine, leucine and isoleucine degradation-
Butanoate metabolism -
cAMP signaling pathway -
Metabolic pathways -
Fatty acid metabolism -
Carbon metabolism -
Antigen processing and presentation -
Biosynthesis of amino acids -
Fatty acid degradation -
PPAR signaling pathway -
2-Oxocarboxylic acid metabolism -
Protein processing in endoplasmic reticulum -
Regulation of actin cytoskeleton -
Fc gamma R-mediated phagocytosis -
Retinol metabolism -
Peroxisome -
Lysosome -

- =

PAGE 15



Just

@, cvoTec BiotoGics

Pathways indicated by proteomics

Red-highlighted pathways increase with induction, blue decrease

RNA transport 2

Ribosome -

Apoptosis -
Axon guidance -
Endocytosis -
Regulation of actin cytoskeleton -
Cell adhesion molecules (CAMs) -
Protein digestion and absorption -
Thyroid hormone synthesis -
Focal adhesion -
Glycosaminoglycan degradation -
Lysine degradation -
Other types of O-glycan biosynthesis -
Other glycan degradation -
PI3K-Akt signaling pathway -
ECM-receptor interaction -
Antigen processing and presentation -
Phagosome -
Lysosome -
Metabolic pathways -
Protein processing in endoplasmic reticulum- @& L L

Pathway
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Proteomics: Ribosomal Proteins

Clustering of 40S and 60S ribosomal proteins

Dox Control
Clone 406 410 406 410

235 ribosomal protein 510, mitochondrial 05 =Mus musculus (Mouse) OX=10090 GM=Mrps10 PE=15V=1

Guanine nudeotide-binding protein Gi) subunit alpha-2 05=Mus musculus (Mouse) OX=10090 GMN=GnaiZ PE=1 5V =5
Protein unc-45 homolog A 0S=Mus musculus {(Mouse) OX=10090 GN=Unc45a PE=15V=2

ATP-binding cassette sub-family F member 3 0S=Mus musculus (Mouse) OX=10090 GM=Abcf3 PE=15V=1

605 ribosomal protein L38 05=Mus musculus (Mouse) OX=10090 GN=Rpl38 PE=15V=3

605 ribosomal protein L13 05=Mus musculus (Mouse) OX=10090 GN=Rpl13 PE=15V=3

605 ribosomal protein L7 05=Mus musculus (Mouse) OX=10090 GN=Rpl7 PE=15V=2

605 ribosomal protein L18 0S=Mus musculus {(Mouse) OX=10090 GN=Rpl18 PE=15V=3

605 ribosomal protein L11 05=Mus musculus {(Mouse) OX=10090 GN=Rpl11 PE=15V=4

405 ribosomal protein 516 05=Mus musculus (Mouse) OX=10090 GM=Rps 15 PE=15V=4

405 ribosomal protein 523 05=Mus musculus (Mouse) OX=10090 GN=Rps23 PE=15V=3

405 ribosomal protein 55 05=Mus musculus (Mouse) OX=10030 GM=Rps5PE=15V=3

Immediate early response 3Hnteracting protein 1 05=Mus musculus (Mouse) OX=10090 GM=Ier3ip1 PE=35V=1
405 ribosomal protein 515a 05=Mus musculus (Mouse) OX=10090 GN=Rps15a PE=13V=2

405 ribosomal protein 58 O5=Mus musculus (Mouse) OX=10030 GM=Rpsd PE=15V=2

4015 rihnmamal nrotein S18 OS =M= mosolos (Monse OX =10090 GN=Rn=18 PF=15V=3

- 25 40S Ribosomal Proteins (out of 45)
- 34 60S Ribosomal Proteins (out of 57)
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Summary

Multi-Omic analysis of induced biotherapeutic protein production

Dox

Control  proquctivity Growth Productivity

Cells can be wasteful
- don't fit in the basket

e Changes in the transcriptome appear to alter the dynamics of cellular energy allocation

e CHO expression systems seem constrained by the biophysical characteristics of the hosts cells

e This study aims to better understand how we characterize clones on specific productivity and stability for better bioreactor
performance

¢ Highlights the difficulty in further improvements to reduce costs and time for biologics development and manufacturing
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