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Selective vulnerability of human-induced pluripotent stem cells to dihydroorotate
dehydrogenase inhibition during mesenchymal stem/stromal cell purification

amSUEH | \ o
Vb Nudn MEFE Frs—PHEANC &2 MR TS AL iPS Mo
BRI

GRXNAEDHEF)

Human induced pluripotent stem (GPS) cells have emerged as an innovative tool in
stem cell regenerative therapy and disease modeling due to their ease of derivation
and ethical sourcing from donor tissues. While offering vast potential for
differentiation into various stem cell types, the clinical application of iPS cells presents
challenges such as potential tumorigenicity and the heterogeneity of induced
differentiation.

In response to these concerns, this research delves into addressing the issues
associated with 1PS cells by investigating the selective elimination of undifferentiated
cells and the induction of regionally specific cells. The study utilizes Brequinar (BRQ),
which is a potent inhibitor of dihydroorotate dehydrogenase (DHODH), a key enzyme
in the de novo pyrimidine biosynthesis pathway. Its primary applications revolve
around cancer therapy, immunosuppression, antiviral activity, and the treatment of
inflammatory diseases. By disrupting pyrimidine nucleotide synthesis, BRQ exhibits
anti-cancer properties, inhibiting the proliferation of tumor cells. This study utilizes
BRQ to target and eliminate undifferentiated iPS cells while sparing other cell types.
Undifferentiated iPS cells, with their high proliferative capacity, heavily rely on de
novo pyrimidine synthesis for DNA and RNA production during rapid cell division.
BRQ disrupts this pathway, selectively inhibiting DHODH and impeding nucleotide
synthesis. Therefore, undifferentiated iPS cells experience a pronounced reduction in
their ability to replicate and maintain pluripotency.

In contrast, differentiated cells, having undergone specialization into specific cell
types, often exhibit a slower rate of cell division and reduced reliance on de novo
pyrimidine synthesis. Thus, these differentiated cells are comparatively less
vulnerable to the inhibitory effects of BRQ. The selectivity of BRQ for undifferentiated
cells makes it a promising agent for targeted elimination of pluripotent cells within a
mixed cell population.

The application of BRQ activates apoptosis and downregulates the MYC pathway,
effectively reducing the tumorigenic potential of iPS cells. Furthermore, BRQ-treated
1PS cell aggregates, acting as an in vitro teratoma-like model, exhibited a significant
decrease in size and a reduction in pluripotent marker gene expression. Furthermore,
the application of BRQ to induce apoptosis in undifferentiated iPS cells did not
adversely affect the survival, differentiation potential, or gene expression of induced
mesenchymal stem cells GMSCs).

This research highlights the promising role of BRQ as an effective agent for purifying
IMSCs from potentially undifferentiated iPS cell populations, a critical step in
ensuring the success of iIMSC-based therapy to achieve safe and effective regenerative
medicine.
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