Diabetes mellitus as a conformational disease: a novel potential

therapeutic approach
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OBJECTIVES METHODS

Diabetes mellitus type 2 (T2DM) is correlated Preparation and characterization of chaperones. Chaperones A, B, C, D, E, F and G were
with  functional tissue loss due to synthesized and purified by Dr. Marquiza at Cuba Neuroscience Center (Havana, Cuba) ©.7.
accumulation and aggregation of small

peptides, such as the human islet amyloid Oligomer preparation. h|APP oligomers were prepared essentially as described °.
polypeptide (hIAPP) in the pancreas'34. The

process of amyloid formation Involves Molecular docking. The crystal structure of |IAPP (PDB entry 2L86) was obtained from the
aggregation of monomers to form cytotoxic Protein Data Bank. The structures of the chemical chaperones were refined using Avogadro
oligomers and then fibrils®. program and converts it into pdbqgt format with the program Autodock Tools.

Our objective was to investigate the potential

effect of chemical chaperones? in preventing Thioflavin T fluorescence assay. hlAPP fibril formation in the presence or absence of
hlIAPP aggregation and avoid cytotoxicity. We chaperones A, B, C, D, E, F and G was monitored using thioflavin T (ThT) fluorescence.
synthesized a novel family of chaperones Fluorescence measurements were taken using M1000 (Tecan, Austria).

derived from naphthalene (A, B, C, D, E, F

and G)’® and analyzed the interaction zones Cell Cultures. Cerebellar granule neurons (CGN) were routinely grown In a 5% CO2
between the hlIAPP amino acids. Then, we humidified incubator at 37 ° C in a 1:1 mixture of MEN medium supplemented with 25 mM
have carried out an /n vitro fluorescence- (KCI).

based fibrillation study. We have also

evaluated the effect of chaperones to reduce MTT assay. Reduction of MTT (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl tetrazolium bromide)
the cytotoxicity of hIAPP oligomers in cells. was used to assess cell viability as described previously 4.

10000+ RES U LTS
e ~ hIAPP

a0 —— o
8 conn. :E In the docking model, all the chaperones interact in the same pseudo-
~D cavity formed in the helical IAPP (Fig.1). It is generated by the interaction
a —E between the H atom of the Arg11 and the O atom of the Asn31, at a
£ 2000 £ 2 distance of 3.7 A. Overall, the bridging H takes place from a distance of 3

o - A, between the involved atoms. Therefore, we could describe this

0o 2 4 6 8 10 12 Interaction as a quasi H bridge.
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Fig. 2. Kineics of aggregation of hIAPP and the mixture of We obsgwed a S|g_m0|dal curve desc_nblng_ the increase In the density of
hIAPP with chaperones A, B, C, D and E monitored by ThT hlAPP fiber formation reveled as Thioflavin (Tht) fluorescence over the
fluorescence assays. The concentration of hlAPP was 12.8 uM ) ) ]
and 6.4 pM for the chaperones. The experiments were time (Flg 2) Only the chaperone C accelerates and increase the number

Fig 1. Molecular docked model of most probable interaction of ducted in 20 mM Tris-HCI. 100 mM NaCl (oH 7.5) at 37 °C . ) . .
conducted in 20 mM Tris-HC1, 100 mM NaCl (pH 7.5) at 377C. of fiber formation, as the chaperones B, D, E and, in less proportion

chemical chaperones with hIAPP. At 5A distance, the amino
acids residues surrounding chaperones (A, B, C, D, E, and F)

are represented in orange colour. = 150 Chaperone A, dEIBYS the fiber formation.
E We observed that the presence of chaperones at the end of the
e 100l - experiment increase the fibril formation compared with the normal
= i NuliifaizlEiB aggregation of the IAPP as control. This corroborates the results from the
= T T Tht assay (Fig. 3). In some cases as Chaperone C at equimolar doses,
50- . .
E we observed even a shape that suggest crystallization.
z To test cell viability, we Incubated the granular cells from mouse
Q .
L ey e S S S S S S cerebellum (CGN) with hlAPP and hlAPP plus each chaperone. Except
_ _ _ o Fig 4. Cytoprotection of the chaperones from the cytotoxic effects A, the Chaperones Increase the Vlablllty of cells as we observed In the
Fig 3. Morphological analysis of hIAPP fibrils with and  of hjAPP aggregation. CGN cells were treated with 80 uM of hIAPP MTT Fiq 4
without chaperones (A, B, C, D, E and F) by TEM. Scale 1y 40 uM of each chaperone. All conditions, except K5, were assays ( 9. )
bar are 200 nm. incubated with DMSO 0.8%. K25 and K5 are potassium 25mM and

5 mM respectably as controls; *P<0.05; **P<0.01, ***P<0.001.
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