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Therapeutic application 
In vitro production of platelet for transfusion 



Ectopic expression 

Environmental stimuli 

Ectopic expression of master transcription factors to impose a MK phenotype to unrelated cell types 
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Human iPS lines 



Standardisation 
(cell number, EB size control)  

Transduction efficiency+ 
(single cells in suspension)  

Improved cell viability 

Cell count 



day7 

day12 



single cells 

Ultralow adherent 

Suspension plastic 



Suspension 
cells 

Proplatelet 
forming cells 

C
D

4
1

a 

CD42b CD42a 



 
- Whole genome gene expression 
- Epigenetic marks (histone, 5mC) 

CB/PB iPS 

- In vivo platelet production 
- Ultrastructure (e-micro) 

- Functional tests 

- Non integrative forward programming 



Variation of freeze dry conditions to provide different pore size and architecture 

COLLAGEN SCAFFOLDS  



Collagen Scaffolds in 
Culture with stem cells 

Standard Culture in 24 well plate 
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• 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 

SHORT TERM PERSPECTIVES 

 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. 

MK FORWARD PROGRAMMING OUTCOME 



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

Tagging of novel MK genes for gene function studies 

MK targeted expression of maturation factors 

Disease modelling 
Derivation of iPSC lines from patients with inherited platelet disorders 

TAR and GPS follow up studies 

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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