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Introduction

The main aim of our research was to screen for compounds which OCHOBHas LieSb HaLLero MCCNe0BaHNS 3aKtouanach B CKPUHUHIE
would prevent mutant proteins from interacting excessively strong. 6a3 AaHHbIX HU3KOMOJIEKYSPHBIX BELLIECTB, KOTOPbIE MOV 6bl

We were working with a dataset of protein pairs, for which mutations NPenoTBPaTUTh YPE3MEPHO CUSTbHbIE B3AUMOOENCTBUS MyTaHTHbIX
were predicted to increase the strength of interaction. Using a variety  6enkos. Pa6oTasi ¢ faHHbIMU O B3aUMOAENCTBIM Nap 6e/1KoB, B

of tools we were able to create models of mutated proteins and find KOTOPbIX, MO OLEHKaM HaLLUWX KOJIMIET, MyTaUmn YCUINBAKOT
!ow—mollecular Compound.s which would prevent excessively strong B3aAVIMOLENCTBYE Mexay BenkamMu, Mbl CMOMIY NO40BpaTh MraHObl,
interactions from happening. NOTEHLUMAIbHO MOHMXKAKOLLIME CUJTY B3aUMOOENCTBUA. am
| | u | "
Korkin table Literature mining o
We started our research from the list of /in silico predicted mutations, To study our proteins, we used PDB, / /\

that increase the strength of the protein-protein interactions, which we  Pfam, STRING and other databases.
named the Korkin table. It was obtained from our colleagues fromthe = Amino acid sequences were taken from

Korkin lab, who used semi-supervised Random Forest algorithms to the UniProt service. In the articles we BoC
predict the interactions. gathered information about the cascades

in which the protein participates o
\/lbl Ha4aJ11 CBOM MCCﬂe,D,OBaTeﬂbCKI/H;I HyTb CO CIrMCKa I\/IyTaLI,I/||7| IEII_}_IFI [NMOoONCKa |/||—C:)Op|\/|a|_|l|/||/| O 6eﬂKaX Mbl CMOJS1b30Ba I

KOTOPbIE, MO MPencKalaHunto HalLmx kosner n3 naboparopun KopkmnHa,  PDB, STRING n Pfam 6a3bl gaHHbIX. AMUHOKNCIIOTHbIE

PUBOOAT K YBEJIMYEHWIO CUTbI B3aMOOENCTBUA Map Denkos. Tabnvua, nocnegoBartenbHOCTV bpann ¢ cepsuca UniProt. B
Ha3BaHHas Tadbsmuen KopkmnHa, bbiia nosyveHa ¢ NOMOLLBHO CTaTbAX Mbl HALLM JAHHbIE O Kackagax, B KOTOPbIX
anropntMoB Random Forest, HaTpeHnpoBaHHbIX Semi-supervised y4acTBYET OEMOK.

learning.

Modelling

For modelling, we used a template - a protein that has the most similar sequence to the stud-
iled one, whose structure was taken from PDB. Using BLAST, we aligned the amino acid se-

guences of the template and the mutant protein. The model of the mutant protein was created
in the SWISS-MODEL program |

B kayvecTtBe wadsoHa ans MOOESIMPOBAHNS Mbl UCMOb30BasIM DESTIOK, HAMBOIEE MOXOXKNI Ha
NCCedyemMbIN, CTPYKTYpa KOToporo bbina B3gata s PDB. C nomolubto BLAST Mbl BbIpOBHANN
AMUNHOKUCJIOTHYIO MOCe0BaTESIbHOCTb LWadb/oHa 1 MyTaHTHOIO Besika. CMoaeiMpoBav
MyTaHTHbIV 6enok B nporpamme SWISS-MODEL.

Docking Refinement

Molecular docking is a process of screening of many potential positions and con-  As a result of docking, data of the energy of binding ligands

formations for some low molecular compound (ligand) in the binding site of a to protein were predicted. We found the ligands with the
particular protein target. highest binding energy then compared them with others
We used Vina AutoDock to perform the screening of more than 6,5 thousands of from the PubChem library, searched for the most similar
compounds from FDA approved and experimental drug bank to select the best ones that were later used for docking. We also made the
ones with the lowest binding energies. protein site flexible, and checked whether the position of li-

gands in the binding site improved

MonekynapHbIA QOKUHE - STO MPOLECC CKPUHUHIA

MHOFX MOTEH o B pesynbrare JoKuHra dbiiv / 1 &,ﬁ
VLI,I/IaJ‘IbeIX NONOXEHN 1 npenckasaHbl JaHHbIE MO SHEPT M —

KOHOPMaun 0Ji4 HEKOTOPOTO CBS3bIBAHUN NNFAHO0B C OENTKOM. e .

HN3KOMOJIEKYIAPHOMO COedNHEHNA (NnraHOa) B Hanoga avradobl ¢ HanydLle

canTe CBA3bIBaAHNSA KOHKPETHOIO benka-MuLLIEHN. SHeprven CBA3bIBaHNS, Mbl Fo /v/, .

Mbl ncnonbzosav Vina AutoDock onsg CKpyHUHra CpasHIN X © APYTNMIA 13 T <

® 0,5 TbiCAY coegnHEHU N3 OO0OPEHHON+ bribnuoteku PubLhem, nckany |

OJIee O, y - HOOP Hanboee NoxXoxxue,

akcneprMeHTasibHon FDA 6a3bl 1ekapCcTB A1 CMONb3YeMble BNOCAEACTBAN 415

BblIbOpa NYyYLLMX C CaMbIMU HUSKMU SHEPTUAMU OOKMHIra. TakxKe Mbl coenanu canmt

CBS3U. benka rmokKrMm, 1 NpoBepPUX,

. < VIIYHLLUNIOCK A PACTIONOMEHUE

JIMraHOO0B B canTe CBA3bIBaAHNA.

Conclusions

Based on the results of docking molecules from drug bank, we predicted the most favorable

ligand orientations relative to receptors.
Using the mentioned methods and tools, we predicted in silica three compounds that could po- o iHH _ HBAS GTPase,
Inhibitor - Deslanoside Inhibitor - Cefuroxime

tentially help people with this mutation in the protein
Energy:. -10.2 Energy. -11.2

[To pesynbTatam JoKrHra mMosiekysl 13 drug bank Mel npeackasany Hanbosee BbIroOHbIE
OpUEHTaLN NraHOoB OTHOCUTESIbHO PELENTOPOB. VICMoNb3ys YNOMAHYTbIE METOAb! U
MHCTPYMEHTbLI Mbl CyMEIV NMpeackasaTh /N Silico TPy BELLECTBA, KOTOPbIE MOTEHLMAIbHO MOMYT
MOMOYb JIIOOAM C 3TUMU MyTaLUSAMU. |

FGF
Inhibitor - zk-806450 (exp.)
Energy:. -10.1




