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Pluripotent-specific, inducible safety
switch to eliminate residual stem
cells following differentiation

Despite their rapidly expanding therapeutic potential, human pluripotent stem cell
(hPSC)-derived cell therapies continue to have serious safety risks. Transplantation
of hPSC-derived cell populations into preclinical models has generated teratomas
(tumors arising from undifferentiated hPSCs), unwanted tissues, and other types of
adverse events. Thus, it is essential to ensure that all cells have been sufficiently
differentiated prior to engraftment. However, it is impossible to ensure that
protocols have successfully differentiated 100% of cells. Toward this end, the
Porteus Lab engineered a general platform to improve the safety of future hPSC-
derived cell transplantation therapies. Using genome editing via a combined
CRISPR/AAV6 method, they developed hPSC lines with two drug-inducible
safeguards. Clinically relevant small molecules can then selectively activate the
respective safeguards to initiate cell-specific apoptosis, removing unwanted
differentiated cells (via the NANOG-linked switch) or all cells in the case of an
adverse event (via the ACTB-linked switch). These safe-guards provide orthogonal
safety switches to address major safety concerns with pluripotent cell-derived
therapies.



Figure caption: Safeguards engineered within hPSC lines to prevent teratoma
formation and eliminate unwanted cell-types

Applications
-Stem cell and tissue models
-Cell therapy
-Tissue engineering

Advantages



-Eliminates residual pluripotent cells following differentiation
-Controlled regulation of stem cell cultures
-Simple integration via gene editing technologies

Publications
Martin, R. M., Fowler, J. L., Cromer, M. K., Lesch, B. J., Ponce, E., Uchida, N.,
Nishimura, T., Porteus, M. H., & Loh, K. M. (2020). " Improving the safety of
human pluripotent stem cell therapies using genome-edited orthogonal
safeguards." Nature communications, 11(1), 1-14.

Patents
Published Application: WO2021173449
Published Application: 20230085945

Innovators
Matthew Porteus
Michael Cromer
Renata Martin
Kyle Loh
Jonas Fowler

Licensing Contact

Eileen Lee

Email

https://www.nature.com/articles/s41467-020-16455-7
https://www.nature.com/articles/s41467-020-16455-7
https://www.nature.com/articles/s41467-020-16455-7
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2021173449
https://image-ppubs.uspto.gov/dirsearch-public/print/downloadPdf/20230085945
mailto:eilee@stanford.edu?cc=otl-connect%40stanford.edu&subject=Information%20Request

