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Amylin (hIAPP) sequence: H,N-KCNTATCATQ RLANFLVHSS NNFGAILSST NVGSNTY—C—NH,

« Amyloid fibrils formed by amylin play a crucial role

" In the development of type 2 diabetes [1].
oligomerization i :
Dometizat c nucleation « The formation of these structures depends on the
— ‘ peptide's amino acid sequence with its internal
| c | propensities to the particular secondary structures
conformational aggregation and specific interactions involved in the process [2].
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_ * « Aromatic-aromatic interactions contribution
partially helix-folded 5 - sheet Amyloi 4 fibri remains debated [3].
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Fig. 1. Key stages of amylin fibrils formation process [4,5].

Aim and Methods . : positonwith |~ | |
This study examines how substituting : FF FoF : penta-F-Phe

aromatic residues in the amylin peptide peptide 15F v

Influences  amyloid  fibril  formation F FF F oeptide 23F J

kinetics. Prior studies Involving )

fluorinated Phe and Leu highlighted the wt  mono-F-Phe di-F-Phe  tetra-F-Phe penta-F-Phe (F5Phe) peptide 37F v
importance  of  hydrophobics  and PN P - peptide 15/23F | v v
secondary structure propensity. By peptide 23/37F v v
selectively altering these contributions, u veptide 15/37F J v
the research aims to isolate and analyze ' _ —

the role of aromatic-aromatic interactions Fig. 2: Aromatic ring fragment of Phe variants of our first set amylin analogues and its Tas::: soufbgt]i?ul?iiﬁtIc()jfePShee%)';rdwsit?]t x:::gggglrlg?srl\:nd
In amyloidogenesis, while maintaining electrostatic potential maps [6].

other structural aspects of the peptide. Two sets of full-length amylin variants were obtained: first one — with different fluoro-Phe analogues inside the

hydrophobic core of the sequence (NFGAIL); second one — contains individual and pair substitution of Phe/Tyr with
pentafluoro-Phe.
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T-stacking geometries, Time (0 oligomerization and Ut (wild-type) Uty (wild-type)
and by extension, Fig. 3: Thioflavin T assay of fibrils formation B-sheet formation as - o L e :
aromaticity. [6] kinetics of NFGAIL and its Phe,, variants [6] ) o Fig. 4: Thioflavin T assay of fibril formation kinetics of amylin Phe/Tyr — Leu mutants [3].
23 ' key steps In the fibril (peptide conc. 16 pymol, pH 7.4)

(peptide conc. 3/4 mmol, pH 7.4) formation process [3]

Results Phe/Tyr — F5Phe amylin .
mutants model studies: ]
« Challenge the a-helix
propensity of AA,; as a key
factor in amyloidogenesis
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atthe Phey;. Fig. 5: Thioflavin T assay of fibrils formation ~ €ach other to
kinetics of hIAPP and its Phe,; variants. amyloidogenesis. Fig.6 : Thioflavin T assay of fibril formation kinetics of amylin Phe/Tyr — F5Phe analogues

(peptide conc. 15 pymol, pH 7.4) (peptide conc. 15 ymol, pH 7.4)

Conclusions and Outlook m

« Our study demonstrated distinct effects of aromatic-aromatic interactions on amyloidogenesis, highlighting its critical role. = N

« Substitution of Phe/Tyr with pentafluoro-Phe, which has reversed electrostatic potential of the ring, favors 1r-stacking with natural aromatic rings. In
case of double substitution experiments, it emphasizes the divergent contribution of aromatic-aromatic interactions to amyloidogenesis Fig.6 (B).

« Based on the obtained data and the comparative analysis of previous studies we hypothesize new features of molecular mechanism specifically:
Phe,, with Tyr;, may engage in specific mr-stacking interactions leading to amyloid formation, meanwhile, Phe, acts as a stabilizer, potentially
preventing this process. This hypothesis opens up new avenues for further investigation in future studies.
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