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1. PROS: a group of rare genetic diseases of
growth with a high unmet clinical need

2. Editing the genes of human stem cells: new
developmental models of PIK3CA activation

§ PIK3CA-related overgrowth spectrum (PROS): potentially life-threatening
diseases in which parts of the body are bigger than others due to genetic
activation of PIK3CA during early stages of human development.
§ PIK3CA is a key regulator of cell growth, and its activation is also one of the
most common events in multiple human cancers.
§ The effects of chronic PIK3CA activation at early stages of human
development remain poorly understood.

Fig. 2: Establishing human developmental models of genetic PIK3CA activation.
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Fig. 1: Timeline of early organ formation during human embryogenesis (first trimester).
When and where PIK3CA activation takes place determines the type of overgrowth.

Fig. 3: Human pluripotent stem cells can give rise to any cell type in the body and
can be used to model early development ”in a dish” or in complex animal systems.

3. The new cell models of PIK3CA activation 4. Unexpected discovery: strong PIK3CA
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Fig. 4: These results demonstrate that Apelisib can turn PIK3CA off in cells with chronic
activation of this component. At higher doses, the drug is also able to reverse the abnormal
appearance of stem cells with two mutant PIK3CA copies. Apelisib is currently undergoing
testing in several cancer trials worldwide.

Overall impact
§ Because stem cells can generate any other cell type in the body, these models
will enable future cell-specific studies of relevance to patients with PROS and
cancer.

Fig. 5: Human pluripotent stem cells can be used to generate embryoid bodies: 3dimensional cellular structures mimicking the early human embryo (A). The cell types
arising within these structures can be visualised with different stains (B). The top two
stains reveal the formation of neurons and connective tissue cells in embryoid bodies with
normal PIK3CA genes or a single mutated gene copy. In contrast, embryoid bodies with
mutations of both PIK3CA gene copies fail to progress past the stem cell stage and remain
positive for stem cell markers (bottom two stains).
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