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1. Student name & home university:

Elizabeth Power, University of Notre Dame

2. ND faculty name & department:

Dr. Matthew Webber. CBE

3. Summer project title:

Nanoscale formulation of corrective hormones for blood glucose control

4. Briefly describe new skills vou acquired during yvour summer research:

Over the summer I was trained in automatic Solid Phase Peptide Synthesis (SPPS) on the Liberty Blue

Peptide Synthesizer as well as hand coupling of peptides. I was also tramed on Column Purification using

Reverse Phase Chromatography to purify product, and Mass Spectrometry (MS) and NMR for

confirmation of product I was taught peptide characterization using Alizarin Red 5 (ARS) assays for

functionality of boronate, Circular dichroism (CD) for evaluation of secondary structure, Isothermal
titration calorimetry (ITC) for binding studies, and [n vitro Ca®™ assays for glucose responsivity.

Additionaly, I was trained in animal studies by the Freimann Life Science Center for handling and

injecting mice.

5. Briefly share a practical application/end use of your research:

The development of a glucose responsive GLP-1 delivery would allow for safer and more stable

regulation of blood glucose levels than currently available medications.

6. 50- to 75-word abstract of vour project:

The GLP-1 delivery was designed such that function would be suppressed when blood glucose levels

were low.Successful synthesis of the peptide was venfied through mass spectroscopy and assays were

performed to determine glucose-responsive structural and functional properties. Success in producing a

glucose-responstve GLP-1 delivery method would mtroduce a safer therapeutic for individuals with T2D,

allowing for improved glycemic control.
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One-page project summary that describes problem, project goal and vour activities / results:

Fecent medical advances have highlighted the efficacy of Glucagon-like peptide 1
(GLP-1) analogs as a treatment for type 2 diabetes (T2D). This naturally occuring hormone acts
to lower glucose levels by promoting insulin secretion and suppressing the release of glucagon.
GLP-1treatements have also been shown to effectively lower BMI by sustaining satiety and
slowing gastric emptying. While these two effects of GLP-1 make 1t a promising potential
treatment for T2D, the pairing of GLP-1 treatments with other blood-glucose-lowering
therapeutics that individuals with diabetes rely on, such as insulin_ has been shown to
significantly increase an individual's risk for hypoglycemia.

To address this 1ssue, we have incorporated mechanisms to enable glucose-dependent
delivery of GLP-1, such that function can be retained when needed but shut off when not needed,
thereby lowering the risk of hypoglyvcemia. GLP-1 1s composed of two alpha helices linked by a
short linker region. We identified modification sites near the C-terminus, N-terminus, or within
the linker region, that were determined not critical for receptor activation or binding based on
alanine scanning studies. To achieve this synthesis I was trained on the Liberty Blue automatic
peptide synthesizer as well as hand couplings of peptide. [ was then trammed on mass
spectroscopy and NMR to venify the successful synthesis of the desired product, and column
purification using reverse phase chromatography in order to purify the product.

In order to observe the functionality of the modifications we made [ was trained in
several characterization tests. An Alizarin Red S (ARS) assav was performed. This assay
allowed us to observe the ability of our peptide to bind sugars. Circular dichroism testing was
done to verify the alpha-helical structure of the peptide, and further tests were done at varying
glucose concentrations in order to observe how the molecule changes conformationally when
glucose is present.

Over the course of my summer | also recerved training in Isothermal Titration
Calonimetry expermments, which could be utilized in the future with this project to conduct
binding studies between our synthesized peptide and glucose. Additionally, [ was tramnined in
Ca’ assays which can be used to observe the extent of the glucose responsivity of a molecule.
While assisting on other projects, I gained experience 1n animal studies, particularly in
demonstrating hypoglvcemic rescue in diabetic mice, which would be transeferrable to this
project.

Success in producing a glucose-responsive GLP-1 delivery approach would introduce a
safer therapeutic for individuals with T2D dependent on msulin therapy, allowing for improved
glycemic control and satiety without fear of hvpoglycemic incidents. The current data is
promising and encourages us to continue with further research and development in this area.
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