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Challenges in Disease research

§ Patient material remains difficult for scientists to 
obtain.

§ Samples from patients represent endpoint of 
disease.

§ Complex genetic nature of disease compounds with 
environmental factors to confound studies.

§ Complex nature of many common forms of disease 
has made it difficult to engineer cell lines or animals
to provide models of most common forms of 
disease.
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Challenges in using human embryonic 
stem cells to model disease

§ Can we generate hES cell lines with the pathological 
genotype?

§ Can we produce a large number of the appropriate 
affected cells for study?

§ Can we maintain these cells in culture long-enough 
for them to manifest disease?

§ Can we create ”environments” for the cells that will 
best represent those in which they reside and 
function?

§ Can we design assays for assessing the functionality 
of these cells and their progression towards a 
disease phenotype?



Producing “disease specific” ES 
cell lines for in vitro studies 

§ Genetic modification of existing hES cell lines
§ Derive hES cell lines from PGD embryos
§ Human SCNT
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Overcoming logistical difficulties of 
human SCNT 

§ Human oocytes donated specifically for research.
§ Use immature or failed to fertilize eggs.
§ Produce human eggs from discarded ovarian 

material or from germ-line stem cells.
§ Produce human oocytes from mES or hES cells.
§ Xeno-NT to produce “human” ES cell lines.
§ Use material from existing hES cell lines as a source 

of “reprogramming” activities.
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Summary 

§ Potential utility of patient specific ES cell lines makes 
their derivation an important scientific priority.
§ Transplant medicine
§ Basic disease research
§ Drug discovery

§ This goal is not yet realized.
§ Work in animals suggests that human SCNT for 

stem cell derivation should be be possible.
§ Alternatives to human SCNT are not yet a reality 

even in animal models.


