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Researchers from industry and university have generated genetically modified mouse embryonic stem 

cells which serve them as a model to study Parkinson’s disease. They have modified a human gene in a 

way it is commonly found in many patients diseased from familial, hereditary or sporadic Parkinson’s 

disease and introduced it into mouse embryonic stem cells which are then turned into nerve cells.  There is 

yet nothing known about the function of this particular gene, which is considered a ‘master regulator’ of 

other genes assigned to the disease. Here is an excerpt from what the project student -in charge of the 

neuronal differentiation and characterisation of these cells- told about latest results and the future 

application prospects of this model. 

 

Of course, I was very curious when these cells finally arrived. Much research is done on this 

gene, but so far no appropriate cell model exists to study the function of it, especially its’ role 

in disease. See, Parkinson’s disease is a condition that leads to the death of nerve cells whose 

mechanisms are yet unknown. Among other things one can monitor certain stress responses 

that precede the death of affected cells. Since the multifunctional product of this gene is so 

incredibly huge, unfortunately all attempts so far failed to stably introduce it into cells. 

Therefore all present knowledge about this molecule is mainly based on studies conducted 

either with fragments of the molecule or introductive techniques that themselves already 

stress the cells. Thus, recorded effects often do not exclusively result from the action of the 

‘diseased’ molecule which makes the identification of how exactly the ‘diseased’ molecule 

stresses and harms cells almost impossible.  

 
Except the sex chromosomes in males, all genes in mammals come along as two copies – one 

from the father and one from the mother. In the cells I worked with one copy of the unaffected 

mouse gene was replaced by the human ‘diseased’ gene at its’ full size. So, cells were 

generated that contain the human version of the ‘diseased’ molecule at normal, physiological 

levels which I am convinced of would most closely resemble the disease condition.   

 
To the current state I could demonstrate that the human gene is active in the cells and first 

analyses showed that nerve processes were shorter than in normal cells. This supports the 

observation already made by another team that the gene of interest is involved in the growth 

and maintenance of nerve processes that are important for the integrity and survival of nerve 

cells. When I compared overall levels of active genes and present proteins in the modified 

nerve cells I was able to see that many of the altered molecules are involved in modulating the 

building blocks that are part of the degenerating nerve processes. Others are linked to various 

symptoms of cellular stress. Many of the altered proteins directly interact with products of 

other genes that are responsible for Parkinson’s disease. The relation and interpretation of all 

data has just begun and I am curious to find out more about the pathways I indicated to most 

likely play a role in the action of our molecule of interest. However, I can say that the cells 

will provide be a valuable basis to further investigate interaction partners of this molecule. It 

represents a suitable screening model for the development of novel pharmalogical substances. 
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