Scientists find way to predict activity of stem cells
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Scientists from the Florida campus of The Scripps Research Institute (TSRI) have for the first
time developed a way to predict how a specific type of stem cell will act against different
diseases. With more than 500 stem cell-based therapies currently in clinical trials, the findings
could have an impact on evaluating these therapies and developing new ones.
The new study, published recently by the journal EBioMedicine, was led by Professor Donald G.
Phinney, acting chair of Scripps Florida's Department of Molecular Therapeutics.
In some respects, stem cells are like coins—they have two sides. One side is their shape-shifting
ability to differentiate into other types of cells; the flip side is their function, the effect they have
on health and disease that underscores their therapeutic potential. For many years, Phinney
noted, stem cell experts have believed that these two sides were separate and unrelated.
The new results, however, challenge that view.
"We found a coordinated link between stem cell properties and their functions," Phinney said.
"With this new information, we can begin to predict how these functions can be manipulated to
make the cells more therapeutically relevant."
Using a type of stem cell known as mesenchymal stem cells (which are derived from bone
marrow and give rise to connective tissues, such as bone, cartilage and adipose tissue), Phinney
and his colleagues examined levels of a molecule known as TWIST1 in different human donor
populations. They found higher levels of TWIST1 produced more angiogenic effects—boosting
new blood vessel growth—while lower levels produced more anti-inflammatory and immunosuppressive effects.
Moreover, team members were able to show that manipulating levels of TWIST1 in both cells
and animal models resulted in a predictable change in stem cells' functional attributes.
Based on their findings, the scientists developed a Clinical Indications Prediction or CLIP scale,
which predicts the therapeutic potential of mesenchymal stem cells for a given disease indication
based on their levels of TWIST1.
"There are a number of clinical trials testing mesenchymal stem cells to treat arthritis," said
Siddaraju V. Boregowda, the first author of the study and a member of the Phinney lab. "Since
angiogenesis is a key part of the disease process, stem cells with high levels of TWIST1
(indicating they are more angiogenic) would not be beneficial. These cells might be helpful
instead for indications such as peripheral vascular disease where new vascularization is
beneficial. The proposed CLIP scale accurately predicts these indications and contraindications."

