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Polyphenols, a versatile group of naturally occurring compounds with many favorable biological properties currently attract
increasing research interest in the context of their ability to inhibit the formation and to destabilize special protein aggregates,
amyloid fibrils, associated with a number of human diseases. In the present study the molecular docking technique was used to gain
insights into molecular details of the interactions between polyphenolic compounds such as quercetin, curcumin, resveratrol,
sesamin, salicylic and gallic acids with the mature amyloid fibrils from Abeta peptide, islet amyloid polypeptide, insulin,
apolipoprotein A-I and apolipoprotein A-II. All examined polyphenols displayed the highest binding affinities for amyloid fibrils
from apolipoprotein A-II and insulin, while the lowest affinities were observed for the fibrillar apolipoprotein A-I. The
hydrophobicity/hydrophilicity analysis of amino acid composition of the binding sites showed that hydrophobic and neutral residues
play a predominant role in the polyphenol complexation with amyloid fibrils from apolipoprotein A-I, apolipoprotein A-II and
insulin, the basic residues essentially contribute to polyphenol association with fibrillar Abeta and islet amyloid polypeptides, while
the involvement of acidic residues was revealed only for the complexes sesamin + apolipoprotein A-I / Abeta fibrils and curcumin
keto + insulin fibrils. The results obtained may prove useful in the development of novel polyphenol-based anti-amyloid strategies.
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Amyloid fibrils, specific protein aggregates with a core [-sheet structure, in the past decades continue to attract
enormous attention in two main aspects associated with amyloid involvement in pathogenesis of more than forty human
diseases [1] and great nanotechnological potential of amyloid assemblies [2]. Considerable research efforts are currently
focused on the development of anti-amyloid strategies and searching for small molecule inhibitors of amyloid
formation [3]. One class of such inhibitors is represented by polyphenols, naturally occurring compounds with a wide
range of biological activities [4, 5]. Growing evidence indicates that polyphenols can interfere with the process of amyloid
formation through: i) preventing the structural transitions of protein molecules into the aggregation-prone states; ii)
hindering the conversion of oligomeric intermediates into mature amyloid fibrils; and iii) disrupting and remodeling the
preformed fibrillar assemblies [6-9]. To exemplify, epigallocatechin gallate displayed the abilities not only to inhibit the
growth of fibrils from Abeta and o-synuclein, but also to induce their remodeling into nontoxic amorphous
aggregates [10, 11]. Resveratrol has been reported to prevent large-scale Abeta fibrillization without affecting the oligomer
formation [12, 13]. Polyphenols baicalein, epigallocatechin gallate, rutin and gallic acid have been found to produce
disassembly of glycation-mediated mature amyloid fibrils from bovine serum albumin (BSA)[14]. The inhibition of
amyloid formation from insulin, lysozyme and AB1-40 peptide, and disassembly of the preformed fibrils were revealed
for rottlerin. It was hypothesized that this polyphenol is capable of interrupting the fibril-stabilizing bonds of
B-sheets [15]. Gallic acid, caffeic acid, rutin and quercetin suppressed the fibrillization of the islet amyloid polypeptide
(IAPP), while rutin and quercetin disaggregated the preformed amyloid fibrils of IAPP [16]. It has been proposed that
improvement of the water solubility and bioavailability of polyphenols through nanonization enhances their anti-
amyloid activities, as was demonstrated for the nanosheet form of polyphenolic fraction from propolis which displayed
more efficient inhibition of amyloid growth and clearance of the preformed fibrils of bovine insulin [17]. It has been
also shown that polyphenol association with fibrillized proteins is governed by hydrogen bonding, m—r stacking and
hydrophobic interactions, and may lead to self-assembly of amyloid fibrils into complex hierarchical structures [9]. All
the above findings point to the necessity of a more thorough investigation of the mechanisms underlying the interactions
between polyphenols and proteins, especially the amyloid protein aggregates. For this reason, the aim of the present
study was to scrutinize the interactions between a series of chemically diverse polyphenols (PF) with mature amyloid
fibrils from structurally different proteins using the molecular docking technique. The group of the examined
polyphenolic compounds included quercetin (QR), curcumin (CR), gallic acid (GA), salicylic acid (SA), sesamin (SES)
and resveratrol (RES), while the amyloid-forming proteins were represented by Abeta peptide (Abeta), islet amyloid
polypeptide, insulin (Ins), apolipoprotein A-I (apoA-I) and apolipoprotein A-II (apoA-II).
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METHODS

The structures of polyphenols were prepared in MarvinSketch software, v.18.10, ChemAxon with subsequent
geometry optimization in Avogadro 1.1.0 software using the Universal Force Field21. The insulin fibril model was
taken from the archive provided by M. Sawaya (http://people.mbi.ucla.edu/sawaya/jmol/fibrilmodels/). The model
amyloid fibrils of apoliporotein A-I were constructed using the CreateFibril tool based on the translational and
rotational affine transformations providing several copies of a certain fragment of fibril core, whose subsequent
stacking produces the elongated fibrillar aggregate. The input structures for CreateFibril were generated from the
monomers in the -strand conformation with PatchDock. The structures of the amyloid fibrils from Abeta, IAPP and
ApoAIl were taken from the Protein Data Bank using the following PDB IDs: 80T4 (AP amyloid fibrils from
Alzheimer's brain tissue), 6Y1A (IAPP) and 80Q4 (ApoAll). The docking of polyphenols to amyloid fibrils was
performed using the web-based server HDOCK [18]. The selected docking poses were visualized with the UCSF
Chimera software (version 1.14).

RESULTS AND DISCUSSION
The molecular docking study of the interactions between the selected polyphenolic compounds and amyloid
fibrils provided evidence for the presence of different types of polyphenol binding sites on the amyloid aggregates
(Figs.1-3). The association of polyphenols with fibrillar Abeta (Fig. 1, A, B,) and ApoAll (Fig. 3) occurs mainly
through the dry surface of the fibrils, while the PF binding sites on the fibrils of IAPP (Fig. 1, C, D) and ApoAl (Fig. 2,
A) are located on the wet surface of amyloid assemblies. The insulin fibrils appear to contain the binding sites for PF on
both the dry and wet surfaces (Fig. 2, B).
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Figure 1. The best-score complexes of Abeta (A, B) and IAPP (C, D) fibrils with polyphenols.
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Figure 2. The best-score complexes of the fibrillar ApoAl (A) and insulin (B) with polyphenols.
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Figure 3. The best-score complexes of the fibrillar ApoAIl with polyphenols.

As judged from the comparison of the best score values (Table 1), all polyphenols form the strongest complexes
with the fibrils from ApoAll and insulin, with the binding affinities decreasing in the rows: Quercetin: ApoAll >Ins >
IAPP > ApoAl = Abeta; Curcumin enol; ApoAll >Ins > IAPP > Abeta = ApoAl; Curcumin keto: ApoAll >Ins >
Abeta > IAPP > ApoAl; Phenolic acid: ApoAll >Ins > IAPP >Abeta = ApoAl; Gallic acid: ApoAll >Ins > [APP>
Abeta > ApoAl; Sesamin: ApoAll >Ins > IAPP > Abeta > ApoAl; Resveratrol: ApoAll >Ins > IAPP > Abeta >
ApoAl.

Table 1. The best score values for the complexes of polyphenols with amyloid fibrils

Polyphenol Abeta InsF ApoAl ApoAll IAPP
Quercetin -121.18 -163.80 -122.73 -211.93 -139.19
Curcumin enol -135.49 -169.26 -118.84 -239.82 -163.48
Curcumin keto -118.42 -140.44 -104.32 -161.14 -118.00
Salicylic (phenolic) acid -71.07 -91.79 -70.36 -103.85 -73.63
Gallic acid -80.34 -110.86 -78.72 -123.75 -83.94
Sesamin -117.59 -153.37 -109.44 -220.44 -147.60
Resveratrol -91.71 -115.26 -80.58 -164.03 -109.11

Presented in Tables 2-8 are the amino acid compositions of polyphenol binding sites on the examined amyloid
fibrils. The  hydrophobicity/hydrophilicity  analysis  performed using the Peptide 2.0 software
(https://www.peptide2.com/N_peptide hydrophobicity hydrophilicity.php) allowed to identify the types of amino acid
residues that predominantly determine the complexation of polyphenols with the fibrillized proteins. As seen in Table 2,
the fibril binding sites for quercetin are composed mainly of hydrophobic and neutral residues, with their content being
the highest for Abeta and ApoA-I fibrils, respectively. An exception is the fibrillar IAPP in which there are no
hydrophobic residues at the quercetin binding sites. The association of quercetin with amyloid fibrils from Abeta, IAPP
and Ins is mediated also by the basic residues, especially, histidine. Notably, the strongest complexes formed by
quercetin with ApoA-II and Ins, are stabilized mainly by the interactions of this polyphenol with hydrophobic and
neutral amino acid residues.

Table 2. The interface residues in the complexes between amyloid fibrils and quercetin

Amyloid fibrils Amino acid residues forming the fibril binding sites for quercetin

1 | ApoA-I GLN2715, LEU2725, ASN27315, GLN298k, LEU299x, ASN300k, GLN3251, LEU326L, ASN327L, ASN354Mm
Hydrophobic: 30%, Acidic: 0%, Basic: 0%, Neutral: 70%

2 | ApoA-II LEUion, THRi21n, TYR14n, TYR214, ALAsen, GLYs7a1, THRssy, LEU1on, THRi2n, TYRusn, TYR21n,
ALAsen, GLYs7n, THRssn, LEU10r, THRi2r, TYRi4r, TYR21r, ALAser, GLYs7R, THRssr, LEUiov,
TYR21v, ALAsev, THRsgv

Hydrophobic: 32%, Acidic: 0%, Basic: 0%, Neutral: 68%
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Amyloid fibrils Amino acid residues forming the fibril binding sites for quercetin
3 | Abeta PHEsk, ARGsk, HISex, VAL1sk, PHE 19k, PHE20k, ALA21x, VAL24k

Hydrophobic: 75%, Acidic: 0%, Basic: 25%, Neutral: 0%

4 | IAPP HIS1sp, SER19p, SER20p, HIS18F, SER19F, SER20F, HIS18H, SER 191, SER201, HIS18), SER19)
Hydrophobic: 0%, Acidic: 0%, Basic: 36.36%, Neutral: 63.64%

5 | Ins GLNi1156, PHE2016, VAL202G6, ASN2036, GLN204G, HSD20s6, ILE21;, LEU131, GLN1s;, LEU1131, VAL2021,
ASN2031, GLN2041, HSD20s1, LEU2061, GLNsx
Hydrophobic: 43.75%, Acidic: 0%, Basic: 12.5%, Neutral: 43.75%

As judged from Table 3, all amyloid fibrils except Abeta possess the binding sites for salicylic acid containing the
neutral amino acid residues in rather large amounts (from 44 % to 70 %). The hydrophobic amino acids do not
participate in the SA association with IAPP, while the basic amino acids contribute to the complexation of SA with
Abeta, IAPP and Ins fibrils.

Table 3. The interface residues in the complexes between amyloid fibrils and salicylic acid

Amyloid fibrils Amino acid residues forming the fibril binding sites for salicylic acid

1 | ApoA-I GLN2171, GLN2441, LEU2451, ASN2461, GLN2715, LEU2725, ASN273;
Hydrophobic: 28.57%, Acidic: 0%, Basic: 0%, Neutral: 71.43%

2 | ApoA-II LEUior, THR12F, TYR14r, TYR21r, ALAser, GLY 577, THRssr, TYR21L, ALAseL, GLY 57, THRssr, THRsgp
Hydrophobic: 25%, Acidic: 0%, Basic: 0%, Neutral: 75%

3 | Abeta GLNi5a, LY S16a, LEU174, MET358, GLN15¢c, LYS16c, LEU17¢
Hydrophobic: 42.86%, Acidic: 0%, Basic: 28.57%, Neutral: 28.57%

4 | IAPP SER19r, HIS181, SER 191, SER20n, HIS185, SER195, SER205, HIS18L
Hydrophobic: 0%, Acidic: 0%, Basic: 37.5%, Neutral: 62.5%

5 | Ins VAL202a, ASN203a, GLN204a, HSD20s5a, ILE2c, ASN203¢c, GLN204c, HSD20sc, LEU206c, GLNsE
Hydrophobic: 30%, Acidic: 0%, Basic: 20%, Neutral: 50%

The types of amino acids in the amyloid binding sites for gallic acid are largely similar to those for salicylic acid,
however, in contrast to SA, the basic residues do not participate in the GA interaction with fibrillar insulin (Table 4).

Table 4. The interface residues in the complexes between amyloid fibrils and gallic acid

Amyloid fibrils Amino acid residues forming the fibril binding sites for gallic acid
1 | ApoA-I GLNu433p, LEU434p, ASNa3sp, GLN460Q, LEU461Q, ASNa620, GLN4s7r, LEU4s8r, ASNasgor
Hydrophobic: 33.33%, Acidic: 0%, Basic: 0%, Neutral: 66.67%
2 | ApoA-II LEUioL, THR12L, TYR14L, TYR21L, ALAseL, LEU10p, THR12p, TYR14p, TYR21p, ALAs6p, GLYs7p, THR5spP,

ALAset, GLY 571, THRssT
Hydrophobic: 33.33%, Acidic: 0%, Basic: 0%, Neutral: 66.67%

3 | Abeta PHEu4k, ARGsk, HISsk, VAL1sk, PHE19x, PHE20x
Hydrophobic: 66.67%, Acidic: 0%, Basic: 33.33%, Neutral: 0%
4 | IAPP HIS186, SER19G6, SER206, HIS181, SER 191, SER201, HIS 18k, SER 19k, SER20K
Hydrophobic: 0%, Acidic: 0%, Basic: 33.33%, Neutral: 66.67%
5 | Ins ILE1021, CYS3071, LEU2175, VAL218y, CYS2195, LEU3175, VAL3185, CYS3195, LEU306k, CYS307x, GLY 308k,

LEU2171, VAL21sL, CYS219L

Hydrophobic: 57.14%, Acidic: 0%, Basic: 0%, Neutral: 42.86%
Both hydrophobic and neutral amino acids account for the binding of resveratrol to amyloid fibrils from ApoA-I,

ApoA-II and Ins, while the basic amino acids play a marked role in the complexation of this polyphenol with fibrillar

Abeta, IAPP and Ins (Table 5).

Table 5. The interface residues in the complexes between amyloid fibrils and resveratrol

Amyloid fibrils Amino acid residues forming the fibril binding sites for resveratrol

! AoA- GLNssB, ASNs7, GLNs2c, LEUs3c, ASNsac, GLN1o9p, LEU1100, ASN111D, GLN136E, LEU137E, ASNI138E,
poA- ASNi6sF

Hydrophobic: 25%, Acidic: 0%, Basic: 0%, Neutral: 75%
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Amyloid fibrils Amino acid residues forming the fibril binding sites for resveratrol

LEUion, THR121, TYR141, TYR211, LEU1on, THR12N, TYR14n, TYR21N, ALAsen, THRsgn, LEU10r,

2 ApoA-II THRi2r, TYR14r, TYR21R, ALAser, GLY57r, THRssr, LEU10v, TYR21v, ALAssv, GLYs57v, THRssv
Hydrophobic: 31.82%, Acidic: 0%, Basic: 0%, Neutral: 68.18%

3 Abeta PHE4x, ARGsk, HIS¢k, VAL1sk, PHE19x, PHE20x, ALA21x, GLU22k, ASP23k, VAL24x
Hydrophobic: 60%, Acidic: 20%, Basic: 20%, Neutral: 0%

4 IAPP HIS1sc, SER19¢, SER20c, HIS18E, SER19E, SER20E, HIS 186, SER 196, SER20G6, HIS181, SER 191, SER201

Hydrophobic: 0%, Acidic: 0%, Basic: 33.33%, Neutral: 66.67%

GLNi151, PHE201H, VAL2021, ASN2031, GLN2041, HSD20sH, ILE25, LEU135, GLN155, VAL2025, ASN2035,
5 Ins GLN2041, HSD20s1, LEU2061, GLNsL

Hydrophobic: 40%, Acidic: 0%, Basic: 13.33%, Neutral: 46.67%

Interestingly, the molecular docking analysis revealed noticeable differences between the two tautomeric forms of
curcumin in their fibril-associating abilities: 1) the binding affinities of enol form of CR appeared to be markedly higher
than those of the keto form, especially for ApoA-II fibrils (Table 1); ii) the basic amino acids are present in the binding
sites of ApoA-I and Ins for CR enol, but not for keto CR; iii) the contribution of the basic residues in the stabilization of
Abeta-CR complexes decreases in the case of keto CR in favor of the neutral residues; iv) the hydrophobic residues
participate in the association of only CR keto with IAPP fibrils; v) in contrast to enol CR, the acidic residues are
involved in the binding of keto CR to InsF (Table 6, 7).

Table 6. The interface residues in the complexes between amyloid fibrils and curcumin enol

Amyloid
fibrils Amino acid residues forming the fibril binding sites for curcumin enol
1 | ApoA-I GLN379n, GLN4oso, LEU4070, ASN40go, GLN433p, LEU434p, ASN43sp, GLNasoq, LEU461Q, ASN4620, GLN4s7R,

LEUu4ssr, ASNagor, ASNs16s
Hydrophobic: 28.57%, Acidic: 0%, Basic: 0%, Neutral: 71.43%

2 | ApoA-II THR12p, LEU10n, THR12H, TYR141, TYR214, LEU1on, THR12N, TYR1an, TYR21n, ALAsen, GLY 578, THRssn,
LEUior, THRi12r, TYR14r, TYR21r, ALAser, GLY57r, THRssr, LEU1ov, THR12v, TYR14v, TYR21v, ALAs6v,
GLY57v, THRssv, TYR21x, ALAsex, THRssk

Hydrophobic: 27.59%, Acidic: 0%, Basic: 0%, Neutral: 72.41%

3 | Abeta HIS13c, HIS14c, VAL12k, HIS13g, HIS145, VAL12G6, HIS136, HIS146, VAL121, HIS131, HIS141, VAL12x, HIS13k,
HIS14x

Hydrophobic: 28.57%, Acidic: 0%. Basic: 71.43%, Neutral: 0%

4 | IAPP HISise, SER19g, HIS186, SER196, SER20G6, HIS181, SER191, SER201, HIS18x, SER19k, SER20x, HIS18m, SER19M,
SER20m, HIS180
Hydrophobic: 0%, Acidic: 0%, Basic: 40%, Neutral: 60%

5 | Ins ILE 1026, LEU306G, CYS3076, GLY308G6, LEU2171, VAL2isn, CYS21on, LEU3174, VAL31su, CYS319u, ILEi021,
LEUso6;, CYS3071, GLY3081, LEU2175, VAL21ss, CYS2195, LEU3175, VAL31g;, CYS3191, LEU306k, CYS307x,
GLY30sx, LEU217L, VAL21sL, CYS219L

Hydrophobic: 57.69%, Acidic: 0%, Basic: 0%, Neutral: 42.31%

Table 7. The interface residues in the complexes between amyloid fibrils and curcumin keto

Amyloid
fibrils Amino acid residues forming the fibril binding sites for curcumin keto
1 | ApoA-I GLNs2c, LEUs3c, ASNgac, GLN109p, LEU110D, ASNi11D, LY S113D, ASNi3se, LY S140E, ASNiesr, LY S167F
Hydrophobic: 18.18%, Acidic: 0%, Basic: 27.27%, Neutral: 54.55%
2 | ApoA-II LEUios, THR128, TYR14B, TYR21B, ALAseB, GLYs78, THRss8, SERso8, LEUcos, LEU10r, THR12F, TYR14F,
TYR21r, ALAser, GLYs7r, THRssr, LEU10L, TYR21L, THR58L
Hydrophobic: 31.58%, Acidic: 0%, Basic: 0%, Neutral: 68.42%
3 | Abeta HIS13a, HIS14a, GLN15a, GLY378, VAL12c, HIS13c, HIS14c, GLN1sc, VAL12g, HIS13E, HIS14E
Hydrophobic: 18.18%, Acidic: 0%, Basic: 54.55%, Neutral: 27.27%
4 | IAPP LEUieg, HIS18e, SER19g, SER20E, LEU 166, HIS186, SER 196, SER206, LEU 161, HIS 181
Hydrophobic: 30%, Acidic: 0%, Basic: 30%, Neutral: 40%
5 | Ins PHE2016, VAL202G6, ASN2036, GLN204G, HSD20sG, ILE21, GLN151, LEU161, GLU171, GLN1151, LEU1161, GLU1171,
VAL2021, ASN2031, GLN2041, HSD20s1, GLN 15K
Hydrophobic: 35.29%, Acidic: 11.76%, Basic: 11.76%, Neutral: 41.18%
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The contact residues of sesamin complexes with ApoA-I fibrils are represented by the acidic and basic residues,
with the amino acid composition of the binding sites being completely different from that of the other polyphenols
(Table 8). Likewise, the acidic residues take part in the association of sesamin with Abeta fibrils.

Table 8. The interface residues in the complexes between amyloid fibrils and sesamin

211;1 i}ilsmd Amino acid residues forming the fibril binding sites for sesamin

1 | ApoA-I ARGu445Q, ARGu46Q, ASP4470, ARGa72r, ARG473R, ASP474r, ARGa99s, ARGso0s, ASPso1s, ARGs26t, ARGs27T,
ASPsost
Hydrophobic: 0%, Acidic: 33.33%, Basic: 66.67%, Neutral: 0%

2 | ApoA-II LEUior, THR12r, TYR21r, ALAser, GLY 577, THRssr, LEUjoL, THRi2L, TYR14L, TYR2iL, ALAseL, GLY57L,
THRssL, LEU1op, THR12p, TYR14p, TYR21p, ALAse¢p, THRsgp, LEU10r, THR12T, TYRI14T, TYR2IT
Hydrophobic: 30.43%, Acidic: 0%, Basic: 0%, Neutral: 69.57%

3 | Abeta PHEux, HISsk, LY S16x, LEU17x, VAL1sx, PHE19x, PHE20x, ALA21k, GLU22x
Hydrophobic: 62.5%, Acidic: 12.5%, Basic: 25%, Neutral: 0%

4 | IAPP SER 198, HIS18p, SER 19D, SER20p, HIS18F, SER19F, SER20F, HIS18H, SER 191, SER201, HIS 185, SER 195, SER205
Hydrophobic: 0%, Acidic: 0%, Basic: 30.77%, Neutral: 69.23%

5 | Ins ILE102a, VAL103a, GLN304a, HSD30sa, LEU306a, CYS307a, VAL2188, CYS2198, LEU3178, VAL3188, CY S3198,
GLN304c, HSD30s5c, LEU306c, CY S307¢, LEU217D, VAL218p, CYS219D
Hydrophobic: 50%, Acidic: 0%, Basic: 11.11%, Neutral: 38.89%

Overall, PF association with Abeta fibrils is governed mainly by the hydrophobic and basic residues, while acidic
residues make some contribution to stabilization of the Abeta complexes with sesamin and resveratrol. The binding of
polyphenols to fibrillar ApoA-I and ApoA-II is mediated predominantly by hydrophobic and neutral amino acids,
although in some cases the basic residues are also involved (viz. in the complexes ApoA-I + curcumin keto / sesamin,
Ins + curcumin keto). The hydrophobic, basic and neutral residues account for the interactions of polyphenols with the
insulin fibrils, while the basic and neutral amino acids play a key role in polyphenol complexation with IAPP fibrils.

CONCLUSIONS

In summary, the molecular docking study of the complexes between the representatives of the six groups of
polyphenolic compounds such as flavonoids (quercetin), phenolic acids and derivatives (salicylic acid acid), stilbenes
(resveratrol), curcuminoids (curcumin), lignans (sesamin), tannins (gallic acid) and the five types of amyloid fibrils
showed that all examined polyphenols have the highest binding affinities for the fibrillar forms of apolipoprotein A-II
and insulin, while the lowest affinities were observed for the fibrillar apolipoprotein A-I. The
hydrophobicity/hydrophilicity analysis of the amino acid composition of the binding sites revealed that hydrophobic
and neutral residues dominate in the association of polyphenols with amyloid fibrils from apoA-I, apoA-II and insulin,
the basic residues to a large extent control polyphenol binding to Abeta and IAPP fibrils, whereas the involvement of
the acidic residues was revealed only for the complexes sesamin + ApoA-I / Abeta and curcumin keto + Ins. These
findings may be of value for deeper understanding of polyphenol ability to destroy or remodel the mature amyloid
fibrils and the development of novel anti-amyloid strategies.
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B3AEMOJISA MMOJIPEHOJIB 3 AMIJIOITHUMHA ®IEPUJIAMM:
JOCTITKEHHSA METOJOM MOJIEKYJISIPHOI'O IOKIHI'Y
Vasina Manosuus®, Baaepis Tpycora?, Merre Tomcen’, Karepuna Byc?, Oabra JKurnskiscnka®, Fanuna TopGenio®
“Kaghedpa meouurnoi ¢izuxu ma 6iomeouynux Hanomexnonozitl, Xapkiscvkuil Hayionanvhui yHisepcumem imeni B.H. Kapa3zina
M. Ceobo0u 4, Xapxis, 61022, Ykpaina
bYuisepcumem Aanbope, eyn. Hinvca Bopa 8,6700 Ec6’epe, Jlanis

IonideHonu, rpyna pi3HOMaHITHUX CIIOIYK HMPHPOIHOTO MOXOMKEHHS, SIKi MAIOTh LTy HU3KY KOPUCHHX OIOJOTIYHUX BIACTHBOCTEH,
Hapasi [PUBEPTAIOTh BCe OUIBIIMK iHTEpeC B KOHTEKCTI IX 3IaTHOCTI iHriOyBaTH YTBOPEHHs i BUKJIMKATH AECTa0LIi3alilo 0COOIMBHX
OINKOBHUX arperariB, aMinoinHUX (iOpwi1, OB s3aHKX 13 OaraThbMa 3aXBOPIOBAHHAMH JIFOJUHH. Y JaHii poOOTI METO] MOJIEKYJISPHOTO
JOKIHI'y OyB 3aCTOCOBaHMH Ul 3’SCYBaHHS MOJEKYJSIPHHMX JeTajlel B3aeMonii MiX MHOMi()eHONBHUMH CIIONYKaMH, BKIIIOYAIOUM
KBEPLIETHH, KYPKYMiH, PECBEpaTpOII, CECaMiH, CAiLIIOBY Ta TajJoOBy KHCIOTH 31 3pinuMu aminoinaumu ¢idpunamu i3 AbGeta nentuny,
aMUIOITHOTO MOJINEeNTHIY, 1HCYIiHY, anoninonporeiniB A-1 tTa A-II. Yci pocmimkeni momideHomn Mamy HalBHILY CHOPIAHEHICTH I0
amitoimaux ¢ibpun i3 amominonpoteiny A-Il Ta iHCymiHy, Toxmi SIK HaWHIKYA CIOPIAHEHICTH cHOCTepiranack a0 GiOopuisipHOTO
aroinonporeiny A-I. AHaii3 aMiHOKHCIIOTHOTO CKJIAJly CaHTiB 3B’S3yBaHHs 3 BUKOPHCTAHHIM IIKAIH TiApo(oOHOCTI/TiapoditbHOCTI
TI0Ka3aB, IO TigpodoOHi Ta HEHTpaIbHI 3aIUIIKK BifIrpaloTh KIIOYOBY POJb y KOMIUICKCOYTBOPEHHI ITOTI()CHONIB 3 aMUIOIIHUMUA
¢ibprnamu i3 anosninonpoteiny A-I, anoninonporeiny A-II Ta iHCymiHY, HO3UTHBHO 3apsi/PKEHI 3aJIMIIKH Y 3HA4YHIN Mipi BU3HAYaIOTh
3B’s13yBaHHs moftideHoiB 3 GiopwipHIMU GopMaMu AOeTa Ta aMillOiIHOTO MOJIMENTH/IIB, TOJI K BHECOK HETATUBHO 3apsPKCHUX
3aIMIIKIB OyB BHSIBICHHN TUJIbKU JUIsl KOMIUIEKCIB cecamin + ¢ibpwmiu anoninonpoteiny A-I /AGera Ta KypkymiH kero + ¢ibpunn
iHcyniHy. OTprMaHi pe3ysibTaTé MOXKYTh OyTH KOPUCHHMH IIPH PO3pOOL HOBUX aHTH-aMIIOITHUX CTpaTeriii Ha OCHOBI MoJideHoMiB.
KurouoBi cinoBa: aminoiouni ¢iopunu, nonigpenonu; catimu 36’s13y8anHs, CnopiOHeHiCMb 36 'A3Y8aAHHS, MOJEKYIAPHULL OOKIHE
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