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Applications

e Generation of novel a-N-methylated peptide libraries
e Scaleup production of a-N-methylated peptides
e Modification of the pharmacological profile of therapeutic peptides

Key Benefits & Differentiators

o Simpler, inexpensive engineering: Requires fewer chemical steps, enzymes, and
overall components for a-N-methylation of peptides.

e Higher Yield: Since it avoids chemical synthesis steps that produce low yields.

e Tractable: Amenable to rapid genomic changes in substrate peptides to generate
libraries.

Novel method for a-N-methylation of peptides

A significant limitation in peptide drug design is the lack of methods that efficiently modify
peptide backbones with functional groups that enhance the pharmacological properties of the
peptides. Functional groups such as N-methylation are found in such as cyclosporin, where
they confer useful biological traits, such as stability, membrane permeability, target
selectivity, affinity, and oral bioavailability. However, it has been difficult to replicate N-
methylation in synthetic peptides due to challenges in the synthesis process, high synthesis
costs, and the inability to selectively methylate peptides. Novel solutions to these challenges
would improve our ability to design new and effective peptide drugs.

Researchers at the University of Minnesota have developed a novel technology that efficiently
produces an alpha-N-methylated peptide at high yield. Briefly, this technology leverages the
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borosin natural product pathway that utilizes ribosomally encoded and posttranslationally
modified peptides (RiPPs) pathways to incorporate a-N-methylations on peptides. This new
process separates the N-methyltransferase from the borosin precursor allowing both to be
expressed and purified separately. Subsequently, selective a-N-methylation is enzymatically
introduced into a therapeutically relevant peptide. Unlike current systems this method installs
the methylation after the peptide bond is formed allowing for the synthesis of a repertoire of
peptides for downstream modification. The engineering and synthesizing of modified peptides
using this method is simpler requiring fewer chemical steps, enzymes, and overall
components. Additionally, the method also reduces off-target modifications. Together, this
method provides a starting place for engineering efficient drug design.

Phase of Development

TRL: 2-3
Early Development

Desired Partnerships

This technology is now available for:
e License
e Sponsored research
e Co-development

Please contact our office to share your business’ needs and learn more.

Researchers

e Michael F. Freeman, Ph.D.Biochemistry, Molecular Biology, and Biophysics

References

Imani, Aman S., Aileen R. Lee, Nisha Vishwanathan, Floris de Waal, and Michael F. Freeman,
https://pubs.acs.org/doi/10.1021/acschembio.1c01002

Markus Aebi, Markus KUNZLER, Jérn PIEL, Michael Freeman, Niels VAN DER VELDEN, Noemi
KALIN,, https://patents.google.com/patent/W02017174760A1/en?0q=W02017174760A1

Fredarla S. Miller, Kathryn K. Crone, Matthew R. Jensen, Sudipta Shaw, William R. Harcombe,
Mikael H. Elias & Michael F. Freeman, https://www.nature.com/articles/s41467-021-25575-7

https://license.umn.edu/product/methods-for-modifying-proteins-and-peptides


https://cbs.umn.edu/contacts/michael-f-freeman

