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Cellartis — The Company

® Swedish/UK based company founded in early 2001, 63  employees.

® A consortium of Scandinavian venture capital invest ors are the
major owners: InnovationsKapital, Catella and Biofu nd (> 75%).

® Revenue generated from product sales, R&D collabora  tions with
multinationals and research grants.

® Partner in > 50 M € stem cell research programs funded by EU and a
~15 M€ program on hESC in the U.K.

® Strategy
* Primary focus on the drug discovery segment of the market.

* To operate the company on a quality level and with a platform
that permits Cellartis to participate in the area o  f regenerative
medicine. Novo Nordisk collaboration: to find a cur e for
diabetes.

» Cellartis business is based on solid science of hig hest quality
and extensive collaborations with academic and indu strial
partners. ¢ocellartis



Cellartis — The Company

Cellartis UK (Dundee) Cellartis Sweden (Gothenburg)

® Focus on production, automation and ® "Tailor-made” for hES cell work

culture scale up
® Clean-rooms

® “Tailor-made” for hES cell work
® Three laboratories that comply with

® C(Clean-rooms GMP production (EU standard)

® Three laboratories that comply with One laboratory that comply with GMP
GMP production (EU standard) production (US standard)

0 cellartis



hES Cells -

® Derivation

® Culture and Characterisation
® Differentiation

® Scaling up

* GMP

® Specialised cells available
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Pluripotent human embryonic stem cells

Origin and potential
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Use of hES Cells

Basic scientific tools and a resource for applied r esearch

® Study of early human development; basic science, fe rtility research etc.
® Study of disease models; disease specific hES cell lines

® Use in differentiation models
— Differentiation to specialised cells (eg hepatocyte S, cardiomyocytes)

— Factors that stimulate endogenous pools of stem cel Is to
differentiate

® Regenerative medicine research and future therapies  (Parkinsons’,
Alzheimers’, diabetes etc.

® Use ase tools in drug discovery and toxicity testin g (ADME,
developmental toxicity, cardiac toxicity, liver tox iCity)

0 cellartis



Human ES cells and drug discovery — current interest

Big Pharma and hES cells
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Establishment of hES cell lines

Isolation of the Inner Cell Mass

® Pronase treatment

® Pronase + immunosurgery
® Spontaneous hatching

® Chemical treatment (Tyrode’s solution)

Odorico et al. 2001 ¢@ cellartis
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*Vitrification in straws

*Traditional slow freezing in
cryo vials

*Freezer (-80)

Liquid nitrogen tanks

*Master cell bank- a culture of fully characterised ¢ ells processed together
to ensure uniformity and stability and used to prep are the working cell banks
for production.

*\Working cell bank- cells used in (pharmaceutical) pr oduction grown from
those maintained in a master cell bank so that thei  r stability and uniformity
are well characterised.



— 200 Mm

Manual dissection into small clusters every 4-7 day s
*Transferred to fresh layer of feeder cells

sLaboursome, low yield

*QOperator variability



Mesoderm Progenitor and Functional
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Scaled up hES cell culture volumes necessary
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Modulation of each phase by specific
culture conditions and exogenous factors

¢ N
R






5x10”79 undifferentiated hES cells required to produ ce enough
cardiomyocytes to repair a heart damaged by infarct lon.

Mummery C.L., Nature, 2005

25 000 — 50 000 cm?2 = 143-286 xT175 flasks
or

25 000 IVF dishes

*Scale up culture
*More efficient protocols
eImmortalisation



Improved feeder-systems Enzymatic passaging

Flask / Multiwell culture Defined culture systems



Feeder free culture
— Matrix
* Undefined (e.g. Matrigel, gelatin)
* Defined (e.g. collagen, fibronectin, laminin)
Difficulties to grow on plastic only
Conditioned medium
— Reproducibility
— Cell source (mEF, hFF etc)
Undefined factors (e.g. serum)
Defined medium
Cluster passage vs. single cell passage
— Single cell passage necessary for quantitative scre  ening
Limited long term experience
— Epigenetic changes
— Directed differentiation from feeder free cultures
— Chromosomal integrity
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® Large scale automated
production from fully
characterised cell banks

® Shipped fresh “Ready to
plate” or “Plated”




® Monolayer culture of hES cells
® Homogeneously undifferentiated

® Karyotypically normal and
characterised

® Pluripotent



Screening program in Dundee, UK based on hES cells

® Funded by ITI Life Sciences

® Partners:
Dundee University,
Glasgow University,
Heriot-Watt University

® Cellartis is the industrial partner to mass produce hES cells in plates

® Screen for novel chemical entities (NCEs) for hES ¢ ell maintenance
and differentiation



Ethics
Starting material
Source of hES cells
Defined culture conditions
Differentiation protocol

- to specialised cells
Robustness
Yield and purity
Viability after isolation
Efficacy
Safety —teratoma formation
Integration procedure
Prevent rejection



Crook et al Cell Stem Cell 1, Nov 2007



eDonation

*Procurement
*Testing/Quality control
*Processing/Manufacturing
*Traceability

*Preservation

eStorage

Distribution

*Release criteria

*SOPs



Animal components acceptable from a regulatory pers pective

Does not necessarily ensure the highest quality or most optimal
cells for specific applications

The benfit of GMP is that cells are producedinas  pecified and
reproducable way, ensuring safety

GMP is a requirement for GCP
Not necessary for general R&D, drug discovery orto  Xxicity testing
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cardiomyocytes
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From: Steel et al Curr Opin Drug Discov Devel. 2009  Jan;12(1):133-40.




® Exhibit specific markers and functional similaritie s to adult human cardiac myocytes
® Can be maintained invitro for extended time periods
® Analysis can be performed on intact clusters or sin gle cells

® Fresh human cardiomyocyte-like cell clusters are sh ipped world-wide

References: Norstrom et al Exp Biol Med 2006
Meyer et al Expert Opin Drug Metab Toxicol 2007
Synnergren et al J Biotech 2007
Synnergren et al Stem Cells 2008
Steel et al Curr Opin Drug Discov Devel 2009
Jonsson et al Exp Opin Drug Discov 2009



Jensen, Hyllner & Bj6rquist
Review JCP 2009



Product description: Advantages:

The hepatocyte-like cells, hES-HEP™002, * Human origin

are derived from the Cellartis AB hES cell e More than 70 % homogeneity
line SA002. hES-HEPTM 002 is a highly * Monolayer

homogeneous hepatocyte population « Multi-well plate format
provided fresh in multiwell plate format.  Freshly delivered, ready-to-use
Ideal for use in hepatocyte research « Unlimited supply

applications.
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riowd nordisk Hagedorn Research Institute

The collaborative agreement builds on a long-standi ng research collaboration between
Cellartis, Lund University and Hagedorn Research In  stitute,
Novo Nordisk’s basic research centre in Denmark.

Madsen and Serup. Nat Biotech 2006; 24, 1481 — 1483.






