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Published methods

Gaur et al., 2006

Eto et al., 2008

Lanza et al., 2011
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Therapeutic application

In vitro production of platelet for transfusion

iPS platelets

* On-demand/controllable
production.
* Biocompatibility (HLA,
HPA, ABO).
* Anucleate end product
safety (irradiation).

26 days culture

. ‘ . — mlW Mouse feeder cells and FB
2E+8 PLT/ml 1E+7 PLT/million High inter cell line variability
1E+11 PLT/day 2E+9 iPS/unit
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Ectopic expression

Environmental stimuli
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Comparative analysis

-

Candidate interactions

J L

Chromatin remodeler
interactions

Expression level in MK

]

@ @F2800
@rsHzi Qﬂtwl
an.u;u @en
SE1 @2Fas g ook @ATE!

B7A MECOM "Wm
Qoo Broary a" ME.

i

efe 4o el e [
:
H:d

¥
;

:

14

CIERE A

SBE2EERY Ko REELEEHEY RN




MK{EorwardIBrogrammingi=HUSTEPS

43

candidates

K
'] Ayl
- a,

cheﬁﬁfaﬂydﬁﬂped
|

MK medium

14

cloned
(rank+)

iMK?

lentiviral vector

12 ¢
10 RS B RE

10 W CD41a

CD41a

Fold increase /14TFs




whole population D7
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3TFs Analysis

lentiviral vectors Flow/QPCR
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Suspension plastic
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Absolute expansion vs. iPS input
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iPS ' <:> ' CB/PB \

- Whole genome gene expression
- Epigenetic marks (histone, 5mC)
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- In vivo platelet production
- Ultrastructure (e-micro)

- Functional tests
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- Non integrative forward programming
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Variation of freeze dry conditions to provide different pore size and architecture
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Collagen Scaffolds in
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Standard Culture in 24 well plate
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C Bushell et al., Genome Res 2009
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Steenblock et al., Molecular Therapy 2008




GONGIUSIONS?..

MK FORWARD PROGRAMMING OUTCOME

* Cells expressing key features of mature megakaryocytes have been obtained in
chemically defined conditions in 19 days from several human ESC and iPSC lines

* The numbers of cells obtained is superior to any other protocol and compatible
with the goal of in vitro production of platelets for human use.

SHORT TERM PERSPECTIVES
 Transcriptome analysis (+ epigenetic profiling) vs. cord blood derived MKs
* Functional assays (in vitro proplatelet formation, in vivo transplant studies in NSG

mice)
* Test of additional candidate TFs to improve MK maturation step




Biological models
Genetic engineering of iPSC lines for MK/PLT biology studies

Tagging of novel MK genes for gene function studies z

MK targeted expression of maturation factors

Disease modelling

Derivation of iPSC lines from patients with inherited platelet disorders

\ TAR and GPS follow up studies
o

Systems biology

Large scale genetic and epigenetic characterization of iPSC lines and derived MK

Explore haematopoietic/MK potential inter line variability
identify genetic and epigenetic factors controlling megakaryopoiesis from iPSC

First quality assessment of a realistic iPSC derived cell therapy product, i.e. MK/PLT
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