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Osteoarthritis (OA) is a degenerative joint disease necessitating innovative approaches for cartilage regeneration. This study investigates the use of pyrrole-imidazole polyamides (PIPs) as gene
switches to direct human mesenchymal stem cell (hMSC) differentiation into chondrocytes. PIPs, capable of binding to DNA's minor grooves, modulate gene expression without altering the DNA
sequence. We evaluated various PIPs for their efficacy in promoting chondrogenesis by assessing gene markers RUNX2, SOX9, and Osterix. Results demonstrated that specific PIPs effectively
downregulated RUNX2 and Osterix while upregulating SOX9, indicating successful chondrocyte differentiation. These findings suggest that PIPs hold significant promise for cartilage repair
therapies, offering a precise, reversible method to influence stem cell fate. This approach could lead to novel treatments for OA, enhancing cartilage regeneration in a clinically viable manner.
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(Coaccioli et al., 2022) .
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Problem: Cartilage- difficult to repair
Solution: Regeneration from a suitable cell line
Issue: Precise differentiation??

Potential Approach: Transcriptional activators

Current modalities and
interventions for
symptomatic relief:

e Supportive devices

¢ Physical exercises

Clinical (radiographic) OA

methodology to regenerate
chondrocytes

Sequence specific
DNA minor groove
binder

(Yu et al., 2019)

PIPs can recognize DNA base pairs with sequence specificity.
An antiparallel imidazole and pyrrole (I-P) pairing recognizes a G:C

mmatory drugs base pair. A pyrrole-pyrrole pairing (P-P) recognizes A:T or T:A.
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Pyrrole-Imidazole Polyamides: An Epigenetic Control

PIP’s two main domains:
1.Sequence-specific DNA binding domain
2.Epigenetic modulators with high selectivity:
o An epigenetic eraser: a histone deacetylase [HDAC] inhibitor
o An epigenetic writer: a histone acetyltransferase [HAT] activator

The unique properties of PIP molecules that make them good
candidates for therapeutic usage:

* Reversible results
Sequence specificity
Smooth permeability to the cell/nuclear membrane
Binding affinity is similar to natural Transcription Factors
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METHODS
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