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Chapter 5

Summary Remarks

Peanut Allergies

Problem of peanut allergenicity was investigated since the rate of prevalence and
burden on the western world has increased in recent decade. We looked to find a solution
that would alleviate majority of people allergic to peanuts in the most efficient way. Since
majority of allergic reactions are due to macromolecule protein, we looked to manipulate
proteins of peanut, specifically Ara h2, since it has been shown in literature that IgE to Ara
h2 has been found in majority of people allergic to peanut. Before we could manipulate
Ara h2, we needed great amounts of protein to work with in an efficient manner. Thus, we
were able to come up with a novel purification method that allowed us to purify Ara h2

efficiently.

After having sufficient amount of Ara h2 to work with, we had the task of
modifying the protein without completely destroying it. We looked to mask various
epitopes of Ara h2 by cross-linking the proteins together using various cross-linkers that
included BS®, DST, EDC, Sulfo-EGS and BM[PEG]s. These cross-linkers were utilized
according to literature and cross-linked with Ara h2 at various conditions that manipulated
temperature, pH and native/reduced form of protein. After cross-linking, protein was
visualized on SDS-PAGE gels for visual confirmation of polymerization of the protein,
which was negative. On various cross-linkers, as concentration of cross-linker was

increased, there was disappearance of protein as seen on the lanes of SDS-PAGE gel. This
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could have been due to the insolubility of the newly formed cross-linked product that was

not able to dissolve in sample buffer and thus unable to be visualized on the SDS-PAGE.

Further characterizations are required to confirm if Ara h2 had not indeed been
cross-linked with wvarious cross-linkers. One method is to determine the protein
concentration of Ara h2 in control sample compared to various concentrations of cross-
linker and protein samples combined. This can be done using ELISA that includes IgG
antibodies specific to Ara h2 to see how the concentration has decreased as concentration
of cross-linker has increased. Another approach is to determine changes in the secondary
structure of Ara h2 using CD, however, with caution since Ara h2 exists as two different
isomers. If there is indeed a cross-linking between molecules of Ara h2, we should be able
to confirm this change in mass using mass spectrometry. Finally, to confirm a decrease in
allergenicity of Ara h2, ELISA or Western blot can be utilized with IgE antibodies since

these antibodies are responsible for causing allergic reaction in the body.

Overall, various cross-linkers were tested, however, more empirical proof is
required to confirm a change in structure of Ara h2 along with confirmation of decreased

binding to IgE specific to Ara h2.

Diabetes Mellitus

Diabetes is an increasing problem everywhere in the world. The number of newly
diagnosed cases of diabetes has been increasing, however, there is also an increase in new
drugs that are either in clinical trials or have been recently approved for treatment of
diabetes. We decided to look into treating diabetes, specifically type 2 diabetes by the

mechanism of inhibiting enzyme DPP-IV in the body. This enzyme is known to cleave
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incretin hormones in the body that are responsible for aiding in decreasing blood glucose
levels. It has been shown in literature that by inhibiting this enzyme in the body, it is
possible to control T2DM. However, we were interested in not just controlling diabetes but
to help people who are also diagnosed with hypertension associated with diabetes. We
wanted to synthesize novel compounds that would target DPP-IV enzyme and B-adrenergic
receptors as one compound containing two different pharmacophores targeting two

different protein structures in the body.

We were able to incorporate cyanopyrrolidine and B-Amino alcohol scaffolds to
make a novel 36-compound library. These compounds were successful tested for SAR
activity against DPP-IV enzyme in vitro assays. A series of characteristics were determined
that will now allow for synthesis of second generation library. We are in the
implementation of next step which is taking the most potent DPP-IV inhibitor compounds
and testing them against DPP8 and DPP9. We are also in the process of testing the most
potent compounds against CHO cell lines that express -adrenergic activity in vivo assay.
This data will allow us to move into in vivo studies that would test for blood glucose levels

in murine studies along with B-adrenergic receptor blockers in the murine.
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