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BMSystems’ Mission

BMSystems is a research-based biotech company that

creates CADI*™ models to boost its clients/partners R&D programs

with immediate applications generating highly attractive businesses

BMSystems research/business model:

@BMSystems generates innovative hypotheses to create new
knowledge from raw information through the construction of
CADI™ models and,

@BMSystems generates real & attractive business from this new
knowledge through its innovative business model.

*Computer Assisted Deductive Integration
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D) BMSystems CADI™ models

The CADI™ models are detailed maps of inter-cellular and/or intra-cellular

mechanisms associated with a biological status.

@ CADI™ models are outstanding “non-mathematical’ descriptive in-silico answers to explain the non-
linear mechanisms of life and diseases.

@ CADI ™ models can describe the dynamics of pathological processes and/or pathological mechanisms
vs. control.

@ CADI™ models describe the mechanisms that cause the diseases, not only the consequences.

@ CADI ™ models create the optimum new knowledge required to identify/explain mechanisms that can
lead to direct industrial applications.

@ CADI™ models have repeatedly led to novel patentable discoveries in highly competitive applications.
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D BMSystems profile

Corporate Profile:

Bio-Modeling Systems or BMSystems S.A.S.
e Date of incorporation: 2004, registered in Paris.
e “Young innovative Company” status since creation.
e BMSystems is an Independent Private Company,
e BMSystems is 100% owned by its founders (no search for external investors).
e BMSystems is member of BiO (USA)
e BMSystems is member of the R&D committee of Medicen life science world cluster.
e BMSystems controls 40% of its operational and funded spin-off: Pherecydes-Pharma.

Company speC|f|C|t|es

BMSystems is a “biology”” driven company that intensively uses |.T. resources.

e The company policy is to externalize all non-strategic functions and know-how.

e Number of FTE*: 9 scientists/professionals

e More than 100 professionals are working on BMSystems’ related programs.

e CADI™ based on the “negative selection process™, was invented by Dr. Francois Iris
(founder & CSO).

e The company’s proprietary technologies and methodologies are industrial secrets.

e BMSystems uses its CADI™ tools for its own research programs.

*Full Time Equivalent ) ) )
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BMSystems outputs

What can we do with CADI™ models?

Reduce time to result, improve success rate and reduce development costs in the
following markets, biomedical, chemistry, environment, energy, through:

Disease understanding / redefinition,
targets identification, new therapeutic
strategies, new associations of molecules

Identification/selection of pertinent
predictive Biomarkers
R&D programs evaluation.

CADI™ Process Predictive efficacy and safety profiles, drug
(re)positioning /(re)profiling/ rescue. New
associations of existing molecules

BMSystems

Outputs

Proteins “diversification” engine for improved
next generation antibodies, enzymes, and long
peptides

Proposition of new bio production processes
through micro-organisms modifications

© BMSystems 2010: A leading Integrative Systems Biology company 6



e BV

)

BMSystems business model

What kind of “Value” can we generate?

BMSystems

CADI™ Process

Outputs

* See the details in the four case studies document

Academic Research (publications)
CADI™ models results*

Technology Developments (know-how, patents)

CADI™ Processes and Tools, CADI™ Knowledge Database
Patents on CADI™ outputs

Contract Research (fees and possible royalties)
Pharma, Biotech
Chemical, Environment, Energy Industry

Alliances/Consortiums / J.V. (fees, royalties)
Synthons* program (royalties): Industrial biotech
BioXplain*. Predictive and Integrative Biology Platform

Spin—OffS (equity, upfront fees, royalties)
Pherecydes-Pharma* (equity) (Nanotech bio-agents)
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Program Name

Nano-Bio-agents

Protein “improvement™
Chronic Fatigue Syndrome
Ebola virus ecology
Hepatitis C

CNS-Psychiatry
CNS-Neurodegenerative
Fibromyalgia

Pain

Migraine

Multiple Sclerosis
Psychiatric disorders

Program Synthons
Program Synthons
Program Synthons

Breast cancer-Hras
Tamoxifen resistance
Metastasis mechanism

Mullerian regression
Adipocytes growth control

Hypercholestemia
Metabolic Syndrome

BMSystems programs development

Only non-contractual CADI™ programs extract

Validation /

Industrial
Proof of

concept
. f {1 | [ |

Feasibility CADI™ CADI™ Patents / Lab Proof
study  version O Validation Publication of concept

Ready for

Business .
Business

Partner(s)

Pherecydes
Pherecydes

CEA Life Sciences
CEA Life Sciences

ARD-IBT-Rhodia
ARD-IBT-L'Oréal
ARD-IBT-Arkema

INSERM
INSERM
INSERM

CNRS DATA

Infection-Immunology
CNS-PNS
Industrial biotech
© BMSystems 2010: A leading Integrative Systems Biology company 8

Oncology
Tissue Differentiation

Metabolism



e BV

CADI™ rational
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If you dream to create the first
operational bird model...

.. a “basic” living Complex
system that not only flies...

The Life-modeling issue

Be sure to use the appropriate
modeling concepts & tools. If not...

...you get a Complicated “ Cartesian”
system. It does fly, but...

- The challenge is clearly not a question of technologies only

© BMSystems 2010: A leading Integrative Systems Biology company 10



Mechanisms of life are not ““Cartesian’:

In living cells and tissues numerous components simultaneously interact with multiple partners.
Numerous interaction complexes produce multiple concurrent events.

The biological effects result from the differential integration of ALL these events.

Spatial representation of cellular processés_arising froMm two independent signals
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But, “Cartesian” tools are very useful...

“Cartesian” Bioinformatics and Mathematical classical tools have proven to be
efficient tools to collect, structure, analyze, simulate specific functions, and to

test or to validate innovative hypotheses.

S analysis/modeling
T O O I S S LRGLDSKITAKRPLMEYA YE FOLWDGNIPEDIHYG D ata = ; Al iyt

GSLROLDSKITAKRPLMFYAYS TG L VADG NIPEDHYQ
IETKLVEGPKAALAYYRDIL TRRSELKYEIDG VUIKING

YKFPAQEEITQLLDVDFQ VGRTGAITPVA}

HATL QITQ WLI
TTC PICD SHVEKVEG EAVARC TGG L WO PAQRKQAIK!
IDKIVDOL VDRELIKTPADLFILKQG HFESLERMGPKS.
RTTI AKEI V&I RIRFAREATANNI ANHET TI FNUAKA ©

Genome A large set of complementary
Annotation & Bioinformatics and
HT sequencing mathematical tools

Systems Biology

Genomics Protein
N Structure/function

Source: BioXpr
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The Life science modeling dilemma

The mechanisms of life are complex non-linear and integrative processes.

In “living complex’ systems, the functions of biological components and mechanisms
are event and context-dependent. The same components/networks can produce
different biological effects.

Classical “Cartesian” modeling concepts & approaches, valid for the majority of
man-made artifacts, imply the concept of a “blue-print”. Components are “function-
specific’” and their assembly pattern determines the final function of the structure
they constitute. But this concept is at the opposite of biological reality...

... But, “Cartesian” Bioinformatics and Mathematical tools have proven to be efficient
tools to collect, structure, analyze, simulate specific functions, etc... to test or to
validate innovative hypotheses to be generated.

And, the ““garbage in, garbage out” reality, tells us that the information produced
and published (even in top leading publications) is necessarily ALWAYS incomplete,
biased and erroneous to an unknown extents.

Despite increasing investments in Technology and I.T., the major drugs and

biological products submissions to FDA are constantly declining.

We need to change our point of view.
© BMSystems 2010: A leading Integrative Systems Biology company 13
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D CADI™ Concept Genesis

CADI™ invention: The result of a continuous conceptual & technological
innovation process started in the 90s.

e 1989 -1993 Dr. Iris is Group Leader at the CEPH in Paris a Research Institute founded
and lead by Nobel laureate Prof. Jean Dausset. He identifies the lack of appropriate
methodologies and tools to analyze data produced.

e 1993 -1996 Dr. Iris creates & leads Millennium Pharmaceuticals' (USA) HT Sequencing
Unit. He invents & develops basic tools and methods required for Integrative Biology.

e 1996-2001 - Dr. Iris is co-founder and C.S.0. of ValiGen SA in Paris
» He invents and develops the computerized data gathering, data mining, clustering and
integration tools & technologies with Lion BioScience through a major European “Eureka”
program granted 18.6 M Euros.

» He finalizes the Bio-Graph™ analytical platform based on the “Cartesian positive selection”
concept and is one of the first to identify and understand the limitations of this kind of
platform if used alone.

e 1999-2001 - Following his understanding of the Eureka program failure, Dr. Iris
decides to abandon the Bio-Graph™ type platforms and starts working on a new
Generation of analytical platform (CADI™) based on the " negative selection" concept.

e 2002-2003 - Dr. Iris with M. Gea, P-H Lampe, P. Santamaria and Dr. Dine initiate the
BMSystems project and develop CADI™ tools and methodologies.

e 2004 - The company is created and signs its first business deal with a Pharma.
© BMSystems 2010: A leading Integrative Systems Biology company 14
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The 5 CADI™ principles

An “Architectural Principles” Approach.

Our ““Negative Selection” Process.

Our ““4 steps validation” Process.

Our ““Broad life sciences & IT”” Expertise.

Our ““synergic collaboration” with classical IT partners.

A complex svstem to stud A CADI™ model representing
b Y Y the system in a specific context
~— Characteristics of Complex Systems
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S CADI™ “Architectural” Principles

The efficient and reliable construction of innovative buildings.

e The design phase: Architects conceive and design the building so that it obeys defined
functional and structural specifications while integrating within a given environment.

e The “blueprint” design phase: The resulting plans are then forwarded to engineering
specialists who calculate and/or test components parameters where and as required.

The resulting final blueprint is then forwarded to the contractors who then build the

structure according to the blueprint specifications.

e In this analogy, BMSystems acts as the “Architect” while mathematical modelers
and experimentalists play the complementary role of “engineering specialists™.

e As with traditional architecture, the results must be solid, useful, convenient and
have intrinsic elegance.

By keeping to the architect's point of view and overall design attitude, BMSystems' scientists

are able to succeed and solve unusual problems where traditional methods fail.

© BMSystems 2010: A leading Integrative Systems Biology company 16



CADI™ negative selection process

The first operational application of the negative selection concept

Sequences 1, 2, 3 ..n

CADI™ original concept is an operative answer to “the garbage in

garbage out issue”, and a disruptive innovative way to generate

new knowledge from new cross supported hypotheses Specific

Experimental data
Potential Biomarkers

Data of interest

Identified
components

>

on .
[ H . ~/Components -
DATA Base 1 % | nj ection identification |
8 < €1,C2,C3 ... Cnﬁ>
OE ' 4
DATA Base n species g =

|

MEDLine filters visualisation , Biological Model
manipulation Q ;

. Hypotheses Integration
“to be destroyed ~ Hypotheses
" gencigiel visualisation
I Un-destroyed
‘ ’ . hypotheses

D) R
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CADI™ 4 steps validation process

@The CADI™ 4 steps validation process starts when the integrative biology researchers
generate the initial CADI™ model, following the steps from 1 to 4:

CADI™ experimentations design

3 Experimentations
Implementation

Analysis of experimental results

@The CADI™ 4 steps validation process stops when no key unexpected results are reported.

‘ Now we can !

© BMSystems 2010: A leading Integrative Systems Biology company 18
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- Dr. Francois Iris (PhD) : Chairman, CSO-CTO. Geneticist, physiologist & molecular biologist.

Creator of Millennium Pharmaceuticals' (USA) high-throughput DNA sequencing unit. Former collaborator of Nobel Laureate Prof. Jean
Dausset. Inventor of new technologies in molecular biology. MRC Overseas fellow, Member of H.U.G.O., Wellcome Trust Systems
Biology experts board. Member of the Cambridge Healthtech Institute Scientific Committee, Member of the Evaluation committee for
the funding priorities in the “Medical Systems Biology- MedSys” program; German Federal ministry of Research. 14 original articles in
international journals including Nature, Cell, Nature Genetics, Genomics, J Mol Endocrinol, J Comp Biochem Physiol. 7 international
patents, 3 patent applications currently undergoing examination, 5 book chapters, numerous invited communications at international
conferences.

BMSystems ““Broad life sciences & IT”” Expertise
A strong multidisciplinary & experienced founders team

-Manuel Gea: C.E.O & VP R&D Information Systems. Information systems specialist:

- Scientific Engineering Degree from Ecole Centrale Paris, Chairman of the Supervisory board of PHERECYDES PHARMA (anti-bacterial
bio-agents pharmaceutical company); Former CEO Hemispherx Biopharma Europe. Founder and President of Centrale-Santé.
Founding-Administrator of the computing firm Formitel. Former McKinsey executive, creator of Practice Pharma services in France.
Former Division Managing Director with Boehringer-Ingelheim France. Former International business manager Colgate-Palmolive
Company (US), Co-founder and Vice President of the Biotech Committee of the Association of the Pharma companies operating
France (LEEM). Member of the executive board of Medicen Santé, the world-class bio-cluster of Paris region. Vice-President
Adebiotech Committee. Co-founder and Evaluation Committee member of Paris Biotech (leading biotech incubator).

- Gérard Dine (MD, PhD): Chief Medical Officer: Physician, biologist:

- Head of the Haematology Dept. at Troye’s hospital. Founding member and Head of the Biotechnology Dept. at Ecole Centrale Paris.
Founding-President of Troye’s Institute of Biotechnologies. Former President of the Institute for Sports Medicine.

- Paul-Henri Lampe: CIO & Systems Integration Director.Systems Engineering & Integration specialist
Scientific Engineering Degree from Ecole Centrale Lille. Master Degree in Applied Mathematics from Ecole Centrale Paris. Former 1BM
Systems Integration Manager. Former Information Systems projects manager in an Acute Care Hospital in Paris.

- Pablo Santamaria: IT & Internet Information Systems Director. Internet technologies specialist:
Scientific Degree from Ecole Centrale Paris, Founder and President of the computing firm Formitel (1988) .Founding President of the
Centrale-Ethics Think-Tank. Vice-President of Centrale Human Resources Professional group. Former Senior Consultant Information
Systems Evaluation (INSEP). Former Industrial Maintenance Manager at Glaxo Pharma ( Evreux, France)

© BMSystems 2010: A leading Integrative Systems Biology company 19
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S Synergic Collaboration with
complementary IT partners through BioXplain

Let’s go a step beyond with partners. The pharmaceutical industry now requires its scientists
and clinicians to harness & explain the mechanisms of health and diseases.

But they need adapted systems and tools to help them work.

Three complementary, cutting edge life sciences companies decided to
collaborate to address this challenge:

@Bio-Modeling Systems: The inventor of CADI™ methodologies and tools,
including the collaborative iterative validation process.

@BioXpr: The most diversified provider of Software solutions built from a
versatile library of modules to create real-added value from “OMICS” datasets.

@Kayentis: The provider of the first “Digital Pen and Paper technology 2.0,
the universal platform delivering “contextualized” information .

.=

BioXplain: The first Open Platform
for Iterative Predictive and Integrative Systems Biology.

© BMSystems 2010: A leading Integrative Systems Biology company 20
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BioXplain founders

Three founders sharing same values and history

Company

Company specificities

Company information

D

Created by senior scientists and engineers.
Inventor of CADI™ methodologies and tools
Research-based biotech company

The company does not sell its technologies nor
access to its technologies

1 spin-off Pherecydes-Pharma

= The R&D booster for life sciences
discoveries, Member of BiO

e Established : 2004

9 FTE based in France, 100 people working
on BMSystems research programs

e Active in the pharma, Industrial biotech,
energy and biosecurity businesses

BI0SEPR|

Computer science
&
Biotechnology

Created by senior scientists and biologists.

Collect, format, store, integrate, analyze and
interpret from literature and experimental data
(““OMICS”, ““environmental’ data ,...)

Technology based on a library of powerful
software modules that can be easily combined
to create specific custom tools.

A State of the Arts software solutions
company.

Established 2003.

10 people based in Namur Belgium.
Namur University Spin-off.

Numerous clients in the pharma, red and
green biotech industries.

™

2

kay ntiS

vooog-a i) Feetssmpnce

Created by senior scientists and clinicians
Collect, carry and share research, pre-clinical,
clinical and post-marketing data using Digital
Pen and Paper technology, DPP.

Full, un-biased and complete data capture in
real-time ensure the completeness and integrity
of the data.

A software provider with strong growth
Established in 2004.

40 staff based in France (Gif-sur-Yvette,
Grenoble, Reims) and in the United States
(Philadelphia).

More than 10 000 users in 44 countries on 5
continents.
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Clients & Partners of BioXplain founders
Diversified complementary network
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BMSystems’ Business Principles

Our objective is to select and conduct CADI™ research programs with
the maximum probability to create value for our clients.

The complete value of CADI™ models is fully obtained only after the
Phase 2 validation process.

The deal cost structure is a combination of fees and success fees.
The company is also open to combinations using royalties.

The company does not sell the means that are used to generate the
CADI ™ programs outputs,

The CADI™ outputs of a specific research program are available for
protection/patent filing by the client during a negotiated exclusivity
period of time.

The company segments its deals per specific pathology domain.

The company offers “one shot” or “post program exclusivity” deals.
In every case, the company offers exclusivity during program
execution.

The company favors long-term business relations with its clients.

© BMSystems 2010: A leading Integrative Systems Biology company 23
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S BMSystems’ Business Description

Our Business Proposal specificities

CADI™ outputs for a specific research program:

e The CADI™ presentation and maps: The interactions maps describe the contextualized inter and
intra cellular relations within & between pathways.

e The CADI™ report: The report (management summary and full report) explains and supports the
CADI™ interactions maps.

e The CADI™ outputs are available for protection/patent filing by the client during a negotiated
exclusivity period of time.

BMSystems does not sell:

« Its CADI™ technologies and methodologies (All the means to achieve the CADI™ outputs).
e The access to its CADI™ technologies and methodologies.
« |Its CADI™ knowledge Databases and its proprietary pathways.

CADI™ Proprietary Technologies and Know-how:

CADI™ Search (data acquisition & mining);

CADI™ Framework (data organisation & structuring);

CADI™ Fiber-N (integrative engine);

CADI View (model representation & visualisation).

CADI™ knowledge Database;

BioXplain, the First Open Platform for Iterative, Predictive and Integrative Systems Biology

© BMSystems 2010: A leading Integrative Systems Biology company 24
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Our Business deals structure

The three key Phases of CADI™ programs:

Feasibility Phase: Feasibility study if necessary to define possible success chances of proposed
programs (clients, partners or internal to BMSystems).

CADI™ Phase I: Construction of the CADI™ model version “0” with non-confidential information
and proprietary CADI™ Knowledge database information.

CADI™ Phase II: Independent Experts and Experimental 4 steps validation process of the CADI™
model forecasts. The Phase Il is the indispensable collaborative phase to secure and maximize
industrial exploitation of the CADI™ model. The CADI™ outputs are available for
protection/patent filing by the client during a negotiated exclusivity period of time..

Attractiveness of our business deals for our clients:

Very low client’s human resources investment but with a necessary strong motivation and
involvement of its people.

A unique opportunity to train client’s team members to integrative biology

No necessary large scale technology transfer.

No large upfront investments compared to classical systems biology programs.

During the research program phases, the client benefits of BMSystems exclusivity.

Very flexible deal structures. One shot or “post program exclusivity”, but the decision must be
taken before the launch of the Phase | Program.The additional costs are a percentage of total
phase costs, and recurrent cost per year for post program exclusivity period.

To confirm the “post program exclusivity”, the Phase Il program must have been launched.
Possible/recommended after sale follow-up program.

Finally, the creation of significant value through savings of time and money

© BMSystems 2010: A leading Integrative Systems Biology company 25



N BMSystems in the world
A strong International Scientific exposure

International Scientific conferences participations as speaker
e 2009: Brussels Belgium, 20-21 October: BE Live IT - Neurodegenerative Collaborative program presentation
e 2009: Houston USA: May 3-7 2009: 12t NSTI Nanotech conference. Innovative Phages Applications
e 2009: Manchester UK. February 26-27: 4th Annual Biomarkers Congress

e 2008: London UK. December 15-16, 2008: 1st Annual CNS Drug Development Conference. Maximizing new
developments for neurological diseases

e 2008: Brussels Belgium, 30-31 October: BE Live IT - Biomarkers in medical biotech discovery
e 2008: Brussels Belgium, 30-31 October: BE Live IT - industrial biotech session Synthons platform with ARD*

e 2008: Brussels Belgium, 16-17 September: European Forum for industrial Biotech organized by Europabio: Synthons
platform presentation with our partner A.R.D*

e 2008: Edinburgh Scotland U.K., July 26-29: International Phage Conference**

e 2008: Atlanta Georgia USA, June 23-25, 2008: 12th Biodetection Technologies conference**
e 2008: Manchester U.K. May 14-15, 2008: 3rd Annual Biomarkers Congress

e 2007: London U.K. March 12-15 , 2007: Drug Discovery Technologies

e 2007: Munich Germany January 23: Integrative Biology conference Max Planck Institute

e 2006: San Francisco California USA, June 19-21, 2006: Beyond Genome

e 2006: London U.K. March 13-16 , 2006: Drug Discovery Technologies

e 2005: Orlando Florida USA, December 9, 2005: Metabolic profiling conference

e 2005: London U.K., March 16, 2005: Pharma Solutions Conference

e 2003: Ottawa Canada, November 17, 2003: BioNorth conference

© BMSystems 2010: A leading Integrative Systems Biology company 26
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BMSystems expertise recognition

Prestigious scientific, professional
and evaluation committees memberships

e Member: Evaluation committee of the funding priorities in the
“Medical Systems Biology- MedSys™ program; German Federal
ministry of Research; Berlin (2008-)

e Member: Scientific Committee of the Cambridge Healthtech Institute
The world leading scientific conferences organizer USA (2005-)

e Member: Wellcome Trust’s Board of Experts, Systems Biology. The
world's largest medical research charity funding research programs into
human and animal health U. K. (2001-)

e Elected Member: Human Genome Organization (HUGO); (USA) (1994-)
e Overseas Fellow: Medical Research Council (MRC); U.K. (1989-)
e Member: Biotechnology Industry Organization (BIO) USA (2008-)

e Member: Executive committee Medicen Paris Region (2004-)

© BMSystems 2010: A leading Integrative Systems Biology company 27
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S BMSystems’ efficacy

Proof through published achievements
CADI™ Models published in prestigious peer-reviewed journals

e 2009, TISSUE DIFFERENTIATION: Médecine & Sciences: Mullerian duct regression explanation.
Integrative systems biology & experimental Biology. Publication with CNRS experimental data.

e 2005, CANCER: Journal of molecular Endocrinology: Integrative analysis of gene expression
patterns predicts specific modulations of defined cell functions by estrogen and Tamoxifen in
MCF7 breast cancer cells. Publication in collaboration with INSERM unit 553.

e 2003, CANCER: Nucleic Acids Research: Integrated transcriptome analysis of the cellular
mechanisms associated with Ha-ras-dependent malignant transformation of the human breast
epithelial MCF7 cell line. Publication in collaboration with INSERM unit 553. World first. First in-
silico model of a complex human disease validated in-vitro and published

Collaboration to scientific reference books:

e 2008, CNS: Biomarkers for Psychiatric Disorders. (Ref. ISBN: 978-0-387-79250-7, November
2008). Dr. Francois Iris, is the author of the Integrative Biology chapter of the book. The editor,
Prof. Christoph W. Turck, is head of the Proteomics and Biomarkers branch at the Max Planck
Institute for Psychiatry

e 2008, CNS: Integrative Biology in the discovery of relevant biomarkers monitoring
cognitive disorders pathogenesis and progression. BioTribune Springer publisher Vol. 28,
august 2008.

e 2005, Systems Biology: Computer-Assisted Integration into Biological Pathways of
Modulated Gene Expressions Patterns. In « Bioinformatics: New Research », Yan PV editor,
Chapter IV, pp 81-100; Nova Publishers (ISBN: 1-59454-242-2; 2005)

© BMSystems 2010: A leading Integrative Systems Biology company 28
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SUMMARY

Four operational case studies

© BMSystems 2010: A leading Integrative Systems Biology company
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Bio-Modeling Systems

The R&D booster for life sciences discoveries
A leading Integrative Systems Biology Company

Our 4 Case studies
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BMSystems’ efficacy

The Proof through operational achievements

New therapeutic strategy: Publication, in 2003, with the INSERM unit 553, of the first
independently validated in-silico model of a complex human disease.

Spin-Off: 3 patented new disruptive technologies & successful launch and financing of
Pherecydes-Pharma, the first bio-defence and bio-security company in France to efficiently
& reliably address first bacterial threats, next viruses, and then toxin threats.

Consortium: Co-founder in 2006, as integrative biology partner, with its key partners
A.R.D., I.B.T. and C.V.G., of the Synthons platform, the major integrated collaborative

industrial biotech platform in France,

Industry Award & patent : This collaborative work received a Bio-IT World 2009 Best
Practice Award. A second CADI™ modeling program with the same CEA-SEPIA* research team
also allowed the discovery of novel therapeutic approaches in the treatment of poorly
served CNS diseases (patent pending).

*CEA-SEPIA: Atomic Energy Council: Department of prion and atypical infections research
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) 1-Ras-dependent breast cancer

Tumour Progression: MCF-7 vs MCF-7 ras

(The very first validated model of a complex human pathology ever published)

( Nucleic Acids Research, 2003, Vol. 31, No. 19: 5789-5804)

MCF-7:Breast epithelial cell
e Latently tumoral and Hormono-dependent

MCF-7 ras: MCF-7 transfected with constitutively activated h-ras
e Aggressively invasive; Hormonosensitivity but no dependency

Objectives:

e To discover the mechanisms that explain the different cells behaviors

e To propose, based on the model-derived understandings, a totally new
therapeutic strategy that addresses the causes and not the
conseqguences of the deregulated mechanisms.
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1-Ras-dependent breast cancer

Breast Cancer Progression: Cellular Mechanisms Model

CADI™ model extract
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D 1-Anti MCF-7 ras pharmacological

Intervention using sub-optimal doses (nM)
Important*: Three compounds never used in cancer treatments

Compound A + Compound B + Compound C

lonic balance i \ l

l PKA pathway cAMP homeostasis proteol;_/tlc
regulation regulation

Signalling pathways | |
homeostasis |

Exacerbated deregulation of

! ! ! !

. : : : L Intracellular
Internal signalling cytoplasmic pH vesicle trafficking orotein homeostasis

| | , | |
!

MCF-7 ras-specific apoptosis
* Rational: We are not fighting against the mechanisms leading to cancer, we are using compounds known to
exacerbate the imbalances induced in cancer cells by the pathways identified as causative.

© BMSystems 2010: A leading Integrative Systems Biology company 34



e BV

A 1-Ras-dependent breast cancer

Forecasts to be validated

The theoretical model made three types of predictions:

-A) the cellular mechanisms.
The model predicted the expression patterns of 13 key genes associated
with the physiological changes revealed during the model-building process.

These predictions were independently tested, using RNA-chip technologies, at Hospital Tenon.

-B) the therapeutic targets
The model indicated three different cellular processes as being key to the
maintenance of the hormono-sensitive malignant state. In each case clearly
defined protein targets (isoforms level) were identified.

-C) the types of therapeutic interventions required

The model indicated three different molecules which, in combination and at
sub-optimal concentrations, would have the required effects on the protein
targets of cancer cells, leaving non-cancer cells largely unaffected.

These predictions were directly and independently tested on the cells by cancer specialists INSERM U 553

at Hospital Avicenne (Prof.M.Crépin), and the CEPH Institute (Prof.L.Cazes) in Paris.
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1-Ras-dependent breast cancer

Biological Validation. A significant difference when the three

compounds are present
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D 2-Pherecydes-Pharma

A major bio-defense bio-security challenge

The major threat in bacterial infectious diseases:
Multi-resistant bacteria are increasingly frequent and widely disseminated in a multitude of
environments.

e Progress in molecular biology is such that it has become relatively easy to engineer genetically modified
pathogens for which there cannot be any immediate counter-measures.

The right question:

How to rapidly and efficiently destroy any unknown bacterial pathogen or emerging strain without using:
- Antibiotics: too many resistant strains, and very rapid resistance acquisition.
- Vaccines: much too slow to act, and small strain variations often lead to inefficacy.

The natural solution forgotten by the industry:

e Bacteriophages, the natural predators of bacteria, could present the best potential to act as detectors-
killers.

e But the bacterial host will try anything to escape predation and we have no idea what will be the
successful strategy. Furthermore, this strategy is likely to vary between locations (populations) for a same
host.

And: Bacteria have existed for nearly 4 BILLION Years.
They have so far resisted to EVERYTHING. And it is certainly NOT for lack of phages!

What should we do to achieve an efficient solution ?
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PHERECYDES
PHARMA

2-Pherecydes-Pharma ¢

Key proposal & success factors

e We must be capable of always preceding the host’s escape strategies, no matter what they could be.

e to do so, stochastically engineered phage banks must be constructed in order to produce phage
particles capable of targeting anything and everything while maintaining their capacity to replicate in
the face of host’s evasion attempts.

Natural phages are not enough.
It becomes necessary to abandon all idea of « natural phage pools »

.=

BMSystems’ answer: We invented three proprietary technologies allowing the

production of stochastically engineered phage banks

TAPE™ : Targeted Accelerated Protein Evolution: A technology allowing to rapidly & simultaneously introduce
defined densities of random mutations in any number of selected regions within a gene while conserving intact any
number of defined coding domains in this same gene (applicable to all proteins, including antibodies, enzymes,
etc..).

Ab-ACCUS™ (Phage Engineering) : A recombination technology allowing the rapid & efficient production of phage
banks in which every individual differs from all others for any number of selected phage-encoded function.

RIPh™ : A process for reversibly stopping phage replication in a host, allowing to extensively modify the phage’s
genome and restart phage replication and lytic cycle as needed.

Applicable to any phage and to any known sequence.
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D 2-Pherecydes-Pharma @ sz

The proposed genetic diversity targets

head (intermel)
IP LI 1, al

Host recognition is based on tail fibers

e Modify protein tail fibers
e Create huge diversities of tail proteins
e Design banks of phages that recognize:
eDifferent bacterial strains
eDiverse bacterial species

e Select phage variants to control: : j’ \ J
-Antibiotic multi resistant bacterial strains /~ // N
«Phage resistant bacteria S
~Emerging bacteria “

An efficient process to fight bacteria resistance
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The combination of the three platforms
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PHERECYDES
PHARMA

2-Pherecydes-Pharma ¢

BMSystems internal research Program (1.5 year)

e Production of two CADI models:

- Bacterial resistances mechanisms (mid 2005)

- Phages targeting systems (end 2005)
« Possible strategy to answer the issues identified. First experts validations (2005-2006)
e Two patents filed (end 2006) TAPE and AB-ACCUS

Our partners

» CEA: technological and bio-defense sector expertise

 ACE management team (financiere de Brienne & FCPR Security): business expertise, defense& security
network, financing.

« Troyes Institute of Biotechnologies: Technological transfer institute. Biological testing of concepts

Pherecydes-Pharma today (after only 3 years)

The first operational bio-defense and bio-security nanobiotech company in France.
e Company created on December 20, 2006, “Young Innovative Company’” status.
e 1.15 Million € raised, financed by two ACE management funds
e 500 k € Innovation Program grant from French government.
e TAPE & Ab-ACCUS patents filed December 2006.
* International patents publications August 7, 2008 (TAPE: W0O/2008/093010, Ab-ACCUS: W0O/2008/093009).
* RIPh patent filed May 2009.
« Fast technological validation process: TAPE, 7 months; AB-ACCUS, 8 months; first validated Industrial
Phages bank, June 2009.

e Rapid & Strong international recognition:
@ The only European company invited to present at Biodetection Technologies in Atlanta, June 2008;
@ Invited to present at the Edinburgh International Phages Conference, July 2008, and

@ Invited to present at the 12th annual NSTI Nanotech Conference in Houston, May 2009.
= In discussion with a diagnostic company to produce a specific phage bank.
 New research program launched to address the toxins and virus issues.
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3-Synthons Platform

The industrial biotech challenge

The major chemical industry ““tsunami’

= Oil sourcing shortage forecasted.
e Oil cost increases difficult to be totally transferred to clients.

e [mperative necessity to turn towards renewable sourcing.

Industrial biotech challenges

 How to help the chemical industry to switch its sourcing from “fossil”” carbon
from oil to “green” carbon from plants & biomass.

e How to generate the new knowledge necessary to engineer micro-organisms
metabolism for the synthesis of the required chemicals, and produce at
industrial scale to supply the market at the costs and volumes required.
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) 3-Synthons Platform

Synthons

The major collaborative industrial biotech research platform

A collaborative complementary team

A.R.D.: (Agro-industries Research & Development) Industrial Biotech research company
(molecular biology, experimental pilot, scale-up, production). The leading structure of
the sector, controlled by the major agricultural cooperatives in France.

«|.B.T.: Troyes Institute of Biotechnologies (Biochemistry, molecular biology,
intellectual property). One of France’s leading Technology Transfer Institutes.
<BMSystems: Predictive integrative Biology & metabolic engineering expertise.

«C.V.G.: Leading chemistry team for “green” sourcing research.

Three major European chemical companies proposing their

molecules to the platform

e[.’Oréal: World leader in the cosmetics market

eRhodia: Major actor in the fine chemicals market (former Aventis fine chemicals structure)
eArkema: Major actor in the chemistry market (former Total chemicals structure)
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) 3-Synthons Platform

Three partners: One integrated platform

Team skills A.R.D. BMSystems | IBT
e State of the art survey, sourcing possibilities, X X
e Exploitation freedom X X
e CADI feasibility controls check X
e Micro-organisms selection X X X
e First cost estimation X X X
e Production of the initial CADI model X
e Modification protocols proposition: X X
e Option A: Optimization proposals without genetic modification X X
e Option B: Genetic modifications proposals X
= Genetic modification realizations X X
e Experimental evaluation protocols design X X
e Optimization of the interesting proposals X
e Experimentations X X
e Production of the CADI n+1 model and go to Option A or B (above) X
Experimental equipments available A.R.D. BMSystems | IBT
e CADI modeling tools (software, processes, methodology) X
e Molecular biology X X
e Microbiology X X
e Screening, clones selection, Genetic engineering X X
e Experimental validation: X

-Laboratory scale from 2| to 1501 X

-Scale-up simple pilot up to 5 m3 X

-Scale-up bio-production pilot from 10m3 to 40 m3 X

-Works design, Industrial engineering X

-Estimation and industrial cost fine tuning X

-Molecules purification X

© BMSystems 2010: A leading Integrative Systems Biology company 44



e BV

D 3-Synthons Platform

Synthons

Synthons platform facts and figures

Synthons platform development (3 years)

Creation of the leading French industrial biotech consortium mid 2006.
e State Competitive Cluster accreditation and financing end 2006.
e  Kick-off meeting beginning 2007.
e  Construction of the first CADI models mid 2007.
e Identification of new pathways of interest end 2007.
e  Start of the construction of the first modified micro-organisms beginning 2008.
e Invited to present at the Europabio European forum for industrial biotech in September 2008.
e New potential industrial partners knocking at the door of the Synthons research program.

Synthons platform success factors

The integrated platform was developed with the best professionals in their respective field.

e Each partner uses its resources to improve its proprietary tools and processes and not to develop
competences a partner could provide.

e Each partner finances its own costs but shares with the relevant partners the future returns.

e Within only 3 years, its “intel inside” strategy allowed BMSystems to play a pivotal role in one of
the leading platforms in the Industrial biotech market.
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Honorable Mention

2009

Efficient Systems Biology

How to maximize synergies between experimental

and integrative systems biology.

This work received a Bio-IT World « Best industrial Practices

» award from the Cambridge HealthTech Institute.



e BM . .
) Bio-IT World Best Practices Award
from the Cambridge Healthtech Institute

@ BMSystems in 2009, was the only European company to be granted a Bio-IT
World Best Practices Award, recognizing the outstanding contribution
made by its innovative CADI™ model building approach to a
collaborative research program, with the CEA*-SEPIA research team, on
neurodegenerative disorders.

@ Besides leading to the world's first /in-vivo/ validation of an in-silico
model describing the mechanisms associated with the pathogenesis and
the progression of Creutzfeldt-Jakob disease (publication submitted),

@ A second CADI™ modeling program with the same CEA-SEPIA* research
team also allowed the discovery of novel therapeutic approaches in the
treatment of poorly served CNS diseases (patent pending). A spin off is
under development.

*CEA-SEPIA: Atomic Energy Council: Department of prion and atypical infections research.
Coordinator of the excellence European network Neuroprion
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BioXplain: new integrative platform
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The Alliance for Integrative Biology

The First Open Platform for Iterative, Predictive and
Integrative Biology

BMSystems enlarges its services proposal to allow the pharmaceutical industry’s scientists and clinicians to harness

existing models using classical “user friendly” & adapted tools to help them work.

Alliance: Co-founder in 2009 of BioXplain, the First Open Platform for Iterative, Predictive and Integrative Biology,
with BioXpr and Kayentis complementary, cutting edge life sciences companies that decided to collaborate to address

this challenge.
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Biotechnology
FELECR WY o | L T



S Let’s go a step beyond

The pharmaceutical industry now requires its scientists and clinicians to
harness & explain the non-linear mechanisms of health and diseases.

But they need adapted systems and tools to help them work.

Three complementary, cutting edge life sciences companies decided to
collaborate to address this challenge:

@Bio-Modeling Systems: The inventor of CADI™ methodologies and tools,
including the collaborative iterative validation process.

@BioXpr: The most diversified provider of Software solutions built from a
versatile library of modules to create real-added value from “OMICS” datasets.

@Kayentis: The provider of the first “Digital Pen and Paper technology 2.0,
the universal platform delivering “contextualized” information.

! 1

The first Open Platform for Iterative Predictive and Integrative Biology.

Now we can Bio-eXplain!
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N BioXplain

The first Open Platform for Iterative Predictive and Integrative Biology

*Genotype,
Phenotype and
environmental
data
*Molecular
Profile data
*Patient Sample:
Normal and
disease state
*Drug treated,
cell culture,

patient samples «Compare mechanisms between
candidates

*Surrogate biomarkers for single or
combination treatments

*Drug synergies for better
treatments,

*Drug repositioning/reprofiling
*Pharmacogenomics markers for
better clinical trials and companion
medicine

New hypothesis,
New experimental
design,

Literature data

Mechanism
of disease

New pathways

*Novel relevant drug
targets,

*Biomarkers of disease
development

— CADI™ maps

BioXpr & Kayentis
Software

Mechanism of

drug efficacy
and safety

New hypothesis,
New experimental
design,
Literature data
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D BioXpr: The Integrative
wén  Software & Services Platform
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The «Digital Pen and Paper 2.0»
A universal solution platform

®

3 "3
- 45 countries, 5 continents, 10 000 users ‘f,.'. i_u"'.,
~ 3 Millions pages captured from pharma, P

_ hospitals, Research centers , patients ...
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BioXplain founders

Three founders sharing same values and history

Company

Company specificities

Company information

D

Created by senior scientists and engineers.
Inventor of CADI™ methodologies and tools
Research-based biotech company

The company does not sell its technologies nor
access to its technologies

1 spin-off Pherecydes-Pharma

= The R&D booster for life sciences
discoveries, Member of BiO

e Established : 2004

9 FTE based in France, 100 people working
on BMSystems research programs

e Active in the pharma, Industrial biotech and
biosecurity businesses

BI0SEPR|

Computer science
&
Biotechnology

Created by senior scientists and biologists.

Collect, format, store, integrate, analyze and
interpret from literature and experimental data
(““OMICS”, ““environmental’ data ,...)

Technology based on a library of powerful
software modules that can be easily combined
to create specific custom tools.

A State of the Arts software solutions
company.

Established 2003.

10 people based in Namur Belgium.
Namur University Spin-off.

Numerous clients in the pharma, red and
green biotech industries.

™

2

kay ntiS

vooog-a i) Feetssmpnce

Created by senior scientists and clinicians
Collect, carry and share research, pre-clinical,
clinical and post-marketing data using Digital
Pen and Paper technology, DPP.

Full, un-biased and complete data capture in
real-time ensure the completeness and integrity
of the data.

A software provider with strong growth
Established in 2004.

40 staff based in France (Gif-sur-Yvette,
Grenoble, Reims) and in the United States
(Philadelphia).

More than 10 000 users in 44 countries on 5
continents.
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Clients & Partners of BioXplain founders
Diversified complementary network
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Comparative R&D
Program value generation

BMSystems: a leading Integrative Systems Biology Company

New validated knowledge

A | : CADI™ maps
| evolution i
| CADI™ model | with BioXplain AI_IIance prog ram
jvalidation with | Platform with CADI™ maps
CADI™ & | H : H
| Bioxplain | N & with BioXplain platform
| I Platform
| |
|

CADI™ model
production with I
CADI™ platform

Research program
With BioXplain
Platform only

Research program
standard Platform

>

i Time
[llustrative
www.bmsystems.net ; manuel.gea@bmsystems.net
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