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Synopsis of project (background/research question/methods to be used/relevant key references):

Perinatal brain damage leads to motor, psychological or cognitive impairments, affecting children for the rest of their life (cerebral palsy, CP). Preterm babies face a high risk of neuronal loss, impaired neuronal guidance and death of oligodendrocyte progenitors in response to perinatal hypoxia-ischemia (HI) or exposure to toxic agents (excitotoxic mechanisms) in early pregnancy, bleeding in the baby’s brain, abnormal brain development, restricted intrauterine growth, or neonatal stroke. There is at present no effective therapy for perinatal brain damage and treatments remain symptomatic, including physiotherapy, speech therapy, and occupational therapy, with intrathecal baclofen being sometimes used to reduce muscle stiffness and benzodiazepines to relax muscles. However, none of these treatments addressed the underlying loss of cerebral tissues.
Capitalizing on the capacity of stem cells to differentiate into specific lineages and migrate to site of injury, cell therapy for the treatment of perinatal brain damage proposes to replace lost neurons and oligodendrocytes, protect host cells, and promote their growth and differentiation. undifferentiated neural stem cells transplanted in the neonatal mouse HI-brain integrated within the ischemic areas 6, hES-derived NSC transplanted in the rat HI-brain showed up-regulation of genes involved in neurogenesis . It was showed that neurosphere-derived precursors implanted into mouse neonates with acute excitotoxic brain injury promoted recovery, with donor cells differentiating into oligodendrocyte and neurons.
We have recently reprogrammed human amniotic fluid (AFSC) cells back to full pluripotency using epigenetic modifiers (iPS-AFSC). We will use the protocol described in [ Daadi MM, Maag AL, Steinberg GK. Adherent self-renewable human embryonic stem cell-derived neural stem cell line: functional engraftment in experimental stroke model. PLoS ONE. 2008;3:e1644.] to derive NSC from iPS-AFSC.
Recently, we showed that iPS-AFSC seeded at a concentration of 3,000 cells/ cm on tissue culture plastic plates and coverslips and cultured in DMEM/F12 (1:1) supplemented with 1% Penicillin/Streptomycin, 2 mmol/l LGlutamine, 0.6% glucose, 3 mmol/l sodium bicarbonate, 5 mM HEPES buffer (Sigma-Aldrich), 25 mg/ml insulin (Sigma-Aldrich), 100 mg/ml transferrin, 20 nmol/l progesterone, 60 mmol/l putrescine, 30 nmol/l selenium chloride, 20 ng/ml EGF, 10 ng/ml bFGF, and 10 ng/ml LIF. Media were changed every 3 days and the cells were allowed to differentiate for 21 days, before being assessed for expression of NESTIN and VIMENTIN. [Mol Ther, Moschidou et al, 2012]. 

These results are very promising by showing that iPS-AFSC can be directed to the ectoderm to exhibit a NSC phenotype. In this project, we want to take the results further by following StemCell technologies protocols and technologies (STEMdiff TM Neural Induction Medium) to generate a stable population of neural progenitor cells and analyse their phenotype at a single cell level.  On complement, we will investigate the possibility to directly reprogram the AFSC towards neural progenitor cells without reverting them to full pluripotency. Upon completion of the project, the cells will then be sent to our collaborators in France to assess their repair capacity in a mouse model of preterm brain injury (Excitotoxicity model). 
Will the research involve work done under the Animals (Scientific Procedures) 1986 Act?
 Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

If YES, 

Will the student be required to undergo Home Office training? 
Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

Are the appropriate project and personal licences in place?
Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

Project licence:  
Licensee
Date of issue


Number
Personal licence:  
Licensee  
Number
Will the research involve the use of genetically modified tissue?
 Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

If YES

Has the work been approved by the relevant GM Committee 
Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

Date approval was granted   

Reference Number
Will the project involve work on human subjects, human tissue or access to confidential patient information?  






Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

If YES
has ethical approval been obtained




Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 
 

Date approval was granted 2004 amended to PI in 2012
IC REC or IRAS REC number 2001/6234
Note: Approval for any of the above MUST be in place before the student begins the project.

A risk assessment form will be required.
Project Payment:  I have an F account 




Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

If you have an F account please give full account code:  
1

