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Abstract

The unnormal aggregation of IAPP has been considered related to type Il diabetes. Therefore,
inhibiting the aggregation process of IAPP is one of the promising means in therapy. On top of that,
coumarins have been found to have a variety of biochemical activities. However, so far, studies have

not been conducted to investigate their effects on IAPP.

In this research project, I used a series of coumarin compounds to explore their effects on IAPP
aggregation. First of all, IAPP was synthesized and purified successfully. Later, a series of coumarin
based-compounds with confirmed optical features were mixed with IAPP and aggregation of IAPP
in the presence of these molecules were monitored by thioflavin-T kinetic assay. The final ThT
intensity and the lag time were analyzed and compared. Finally, I chose three potential compounds
to perform the following experiments. Transmission electron microscope was used to check fibril
morphology and circular dichroism spectra were recorded to see how these molecules modulate [APP
aggregation. In additions, the theoretical calculations and analysis were performed to understand the
possible ways that compounds react with IAPP. In conclusion, the organic compounds with low polar
functional groups, S8, can accelerate the process of IAPP aggregation; one with high polar functional
groups and high electric density, S19, can have strong affinity to IAPP; one with high polar functional
groups and resonance structures,S27 , can slow down the process or even degrade the fibers of IAPP.

I hope these study results can be used in the therapy of type II diabetes.
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1. FEHL 0278 ¢ SHRAMIBSEN VST » A 15 mL —HIEH; (Dimethylformamide,
DMF) - /%0 30 7y (St HE i fFA & FR B A SRRV - BEEKFPECEY NAIAR 5 Bofd
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(1) £F Fmoc XL 0.1 M 2-f5& %5 (Ethyl isonitrosocyanoacetate, Oxyma) 74
7 10%(w/v) TREE (Piperidine) [z 10%#E /K ZBEHY N-FHELEI% 2R (N-Methyl-2-
pyrrolidone, NMP)tf1 o

Fmoc. . NH,
y Piperidine, 0.1 M Oxyma Pure y
N N
Q \([)]Ao © 07 DMF, MW, 90°C Q \([)]/\o 0 o~
(2) Bt #! Activator solution : {# F§ 025 M NN'- — B 5 A o oo ff 2 (NN'-
Diisopropylcarbodiimide, DIC)A Y DMF -
(3) Activator base : ZHi% /5 0.5 M Oxyma ;&> DMF -
(4) ERFTE R Z SV R (—)FR » HEAR DMF -
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Reagent Volume (mL) Mass (g) Reagent Volume (mL) Mass (g) ‘
Alanine 8 0.50 Histidine 3 0.38
Arginine 4 0.52 Isoleucine 4 0.29
Asparagine 15 1.80 Leucine 5 0.36
Leucine & Alanine &
Serine 4 038 Threonine ! 0-3¢
Cysteine 5 0.59 Phenylalanine 4 0.31
Glutamine 2 0.25 Lysine 4 0.38
Glycine 4 0.24 Serine 8 0.62
Threonine 13 1.04 Tyrosine 4 0.37
Valine 7 0.48

2. {# 3 92.5% TFA (Trifluoroacetic acid) ~ 2.5% DODT (3,6-Dioxa-1,8-octanedithiol) ~ 2.5%TIS
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% 08 - BEAERRE TFA S BRI ZBCE GRS - e Bl RS2 ERgHY
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ARERL - BB HEE &R e BT K o ARl btk -
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[e] o 0 OH O
} o oo/ o oo/ o 00/00 O
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& oL o
Wiz ALK 5 (nm) 350 340
Dl435nm Es & i
. 560 <450
R (nm)

A HDEHRN - FERRI T 2R E BT R
T(W) AT TR E L ThT Sl 2

AR AR EREIN - 728 BRI U R

S2~S3-~S4-~S5~S6~S7-~S8~89-
S10 ~ S11 ~ S12 ~S13 ~ S14 ~ S15 »
S16 ~ S20 ~ S23 ~ S24 ~ S25 ~ 827 ~ S29

S26

S1~S18~S19 ~ 828




(2) HHEE-TEHIEER
1. Bl
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