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Plan de la présentation

Les cellules souches embryonnaires humaines

(hESC) et la recherche en suisse

Dérivation des cellules embryonnaires
et la nouvelle loi suisse:
- le projet genevois

- la collaboration avec Bale

Considerations bio-éthiques et juridiques

Comment continuer ?




Human Embryonic Stem Cells (hESC)
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Blastocyst stage

Embryonic Stem Cell Lines
Derived from Human
Blastocysts

James A. Thomson,* Joseph Itskovitz-Eldor, Sander S. Shapiro,
Michelle A. Waknitz, Jennifer ). Swiergiel, Vivienne S. Marshall,
Jeffrey M. Jones

Science vol 282, 1998




Propagation of undifferentiated hESC

(H1 cell line, WiCell Research Institute, Wisconsin, USA)

Mouse embryonic fibroblasts
Undifferentiated or
hESC colony Human foreskin fibroblasts

DMEM:F12 medium
Propagation in + 20% Serum Replacement
+ bFGF (+ unknown factors secreted by the feeder cells)




‘&) Stem Cell Information

%™ The National Institutes of Health resol

NIH Human ESC Registry http://stemcells.nih.gov/research/registry

BresaGen, Inc., Athens, Georgia
* The cells in line BG04/hESBGH-04 failed to expand into undifferentiated cell cultures,

chd

Cell & Gene Therapy Research Institute {(Pochon CHA University), Seoul, Korea

Cellartis AB, Géteborg, Sweden
* iZell line SA03/Sahlgrenska 3 withdrawn by donor,

Cy¥Thera, Inc., San Dieqo, California

* The cells failed to expand into undifferentiated cell cultures.

ES Cell International Pte Ld, Singapore

Geron Corporation, Menlo Parl, California

Goteborg University, Giteborg, Sweden

Karolinska Institute, Stockholm, Sweden
* The cells failed to expand into undifferentiated cell cultures.

Maria Biotech Co. Ltd. - Maria Infertility Hospital Medical Institute, Seoul, Korea

MizMedi Hospital—Seoul National University, Seoul, Korea
* Cell line no longer eligible for federal funding.

Mational Centre for Biological SciencesfTata Institute of Fundamental Research, Bangalore, India

Reliance Life Sciences, Mumbai, India

Technion-Israel Institute of Technology, Haifa, Israel

University of California, San Francisco, California

Wisconsin Alumni Research Foundation, Madison, Wisconsin

> 400 lines




Where are they ?
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The U.S. still leads in the number of embryonic stem
cell lines, despite the restrictions on federal funding;
states such as California are investing in research to
create new and better lines. But the U.K. and rising
Asian economies, such as South Korea and Singa-
pore, are pouring funds into their research labs in an

effort to catch up—with government oversight and
financial support.



International consortium comparing the properties o f 75 hESC lines

Matura Biotechnology 23, 795 - 797 (2009)
doi:10,1038/nbt0705-795

The International Stem Cell Inittiative: toward benchmarks for
human embrvonic stem cell research (2002-2006)

The Steering Committee of the International Stem Cell Initiative: Peter W Andrews, Missim
Benvenisty, Ron McKay, Martin F Pera, lanet Rossant, Henrik Semb & Glyn N Stacey

INTERNATIONAL

STEM CELL http://www.stemcellforum.org

Forum——

About the Research & ||Registries &||Research About Stem
ISCF Training Rasources Call Ressarch

Search

!Enter Keyward

Forum Members

The International Stem Cell Forum
== fcadermny of Finland f y - - - X g
& rustralian National ey b SR 7 exists to promote good practice in
Health and Medical g A . L 2 y ;
Research Council AR == the use of human stem cells in medical
f&l canadian Institute of e o
Health Research e At A research throughout the world.

Crech Science
Foundation

Danizh Centre for
Stermn Cell Ressarch

B poutsche
Forschungsqe-
meinschaft Mews Headlines Key Topics

BN InsERM . i

NIH f&wards a Mational Stem Cell Bank & Email Updates

Lsrae| Academy of and New Centers of Excellence in ' 8 Register for email updates to be

el & H iti -
Sence o NUmMante: | Translational Human Stem Cell Research " N Leptinformed when we add
BE juvenile Diabetes o :
Reseatch Foundation 03.10.05

inforrmation to the site, vou can tell
us what area vou are interested in,

International




Research on ESC:

« facts » In a lanbyrinth  ?
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ESC: potentially unlimited renewable cell source

Drug and
Toxicity tests

&
N

Cells / tissues
Regenerative medicine

Study of
human genes
and regulation

In development

?



Sonntag Zeitung, 11 mars 2007







(Menlo Park, California USA ):
« Neurons from embryonic stem cells on the cards »

Program GRNOPC1
First clinical trial announced in 2007

Sweden/Finland

Clinical trial envisaged in 2007 by
The group of Prof. Outi Hovatta
(Karlolinska Institute)



Human ESC research

In Switzerland



http://www.bag.admin.ch
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Differenciated

Undifferentiated Precursor cardiac cell

ESC

Self-renewal C@ — q — .
|

differentiation

| I >
@ Genetic program

NKX-, GATA-,
Mef2-, T-box-type
transcription factors

/[

Morphogens / Growth factors




Undifferentiated | Embryoid bodies (EBSs) :> EBs adherent

Colonies v in suspension on gelatin
Day 0 Day 2 Day 5
Mouse embryonic fibroblasts

Spontaneously beating cardiomyocytes Day 15



FNS
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Inner cell
mass

Prof Outi Hovatta

Prof Carlos Simon
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Embryons
from IVF and

frozen before "\‘
2001 Q/

(~ 600 ?) / \
o

(~ 200 ?)

Several hundreds discarded every year




 Up to 50% of frozen early stage embryos
will develop to blastocyst

 Up to 12% from blastocyst stage embryo will give
hESC

e Overall, up to 5% from frozen all stages embryos




Number of 2-8 cell stage Blastocysts Total
embryos embryos
Thawed 76 32 108
Retrieved 68 30 98
Survived and 11 8 19

processed
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Joint Embryonic Stem Cell Project

Dealing with the issue of surplus human embryos
In Switzerland

Financed by remaining fundings from NRP 46 “Implant s and Transplants”



Geneva Center

Coordinator: Dr. Marisa Jaconi, PhD, MER
Mathieu Hauwel, PhD
Dept. Pathology and Immunology , Geneva Faculty of M edicine

Anis Feki, MD, PhD
Ting Lei, MD, PhD
Dept. Gynecology and Obstetrics Geneva Univ. Hospital s

Prof. Karl-Heinz Krause, MD
Olivier Preynat-Sauvve, MD
Dept. Dept. Pathology and Immunology, Geneva Univ. H  ospitals




Basel Center

Coordinator: Prof. Wolfgang Holzgreve, = MD, Dr. h.c. muilt.
Sinuhe Hahn, PhD, PD
Carolyn Troeger, MD

Prof. Christian De Geyter, MD
Hong Zhang, PhD
Gao Shuping, PhD

Laboratory for Prenatal Medicine,
Department Gynecology and Obstetrics Department of Re search
University Hospital Basel




Prof Heinrich Walt, Ph.D.

Biology - Research Division of Gynecology (Universit y of Zurich)

Dr Marc Van den Bergh, PhD
IVF Laboratory (Kantonsspital Baden)

Dr Maria De Geyter, PhD
IVF Laboratory — Dept. Obst. Gynecol. (University of Basel)

Prof. Alois Gratwohl, MD

Medicine — Hematology (University of Basel)




Prof. Alberto Bondolfi

Ethics (University of Lausanne)

Prof. Christoph Rehmann-Sutter , Dr. phil., dipl. biol.
Arbeitsstelle fur Ethik in den Biowissenschaften (U niversity of Basel)

Prof. Kurt Seelmann , Dr. iur. Dr. h.c.
Law — Juristische Fakultat (University of Basel)

Dr Katja Manike , PhD
Swiss Federal Office of Public Health (BAG Berne)

Mathias BUrgin , Lic. lur. Dipl. Biol.
Abteilung Biomedizin/Forschung am Menschen & Ethik (BAG Bern)




Draw a clear picture of the situation in CH on Embryos
that could be donated to research

=) Given the reduced number of embryos from before 2001
(will all destroyed by 2008...)
and many fresh embryos are discarded every year
(for different reasons...) :

Biomedical questions with ethical/legal implications :

1) Fresh embryos (even if of poor quality ?) or that can’ t be
implanted for medical reasons (2003 statistics)

|

Define an informed consent for the donation of fresh embry 0S




2) Donation of sunumerary zygotes (1 cell embryo) to r

esearch

Hundreds of zygotes are destroyed every year in Switz
since 2006

|

Re-define the status of the human EMBRYO

Till 23 hr ? After 23 hr ?

:>:>:>

Fertilization “pre-Embryo” Zygote

In vitro or = Embryo
“impregnated egg”

Law based on nuclei fusion !! But no fusion occurr in fact !

erland




3) Possibility to study trophoblast cells

N

4) Donation to research of embryos
discarded after pre-genetic diagnosis




PGD : Pre-Genetic D iagnosis
DPI . « Diagnostic pré-implantatoire »

—

*  “Human ES cell lines derived from single blast  omeres”.
|. Klimansckaya and R. Lanza. Nature, 2006 Nov 23;4 44:481-5.
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Ex: New NRP (National Research Program)

on Stem cells and Regenerative Medicine
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