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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 OaHHbIX HN3KOMOJIEKYIAPHBLIX BELLECTB, KOTOPbIE MO Bbl

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/KOB, B

of tools we were able to create models of mutated proteins and find KOTOPbIX, MO OLLEHKaM HaLLWX KOJIEr, MyTauu YCUIMBaKOT

low-molecular COmpOundS which would prevent exceSSively strong B3aMMOOENCTBME MEXIY benkamMm, Mbl CMOT S |‘|O,£|,O6|OaTb nuraHapl,

interactions from happening. MOTEHLMABHO MOHVKAIOLLME CUMY B3aMMOOENCTBIS. o™
Korkin table Literature mining Y

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. ; _ PTCH1

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 ) i

predict the interactions. gathered information about the cascades 73 ;

in which the protein participates L o
Mbl Ha4a/ I CBOW MCCNEeOoBaATENIbCKNN MYyTh CO CMNCKAa MyTaLM [114 noncka nHdopmaumm o 6enikax Mbl MCMOJIb30BaS A

<OTOpPbIE, MO MPEACKA3aHNIO HALWWX Kosner u3 nabopatopum KopkuHa,  PDB, STRING 1 Pfam 6a3bl AaHHbIX. AMUHOKUCTIOTHbIE (o

PUBOOAT K YBEJIMYEHWNIO CUJTbI B3aMOOENCTBUA Map Denkos. Tabsvua,  nocnegoBartenbHOCTV Bpann ¢ cepBuca UniProt. B
Ha3BaHHas Tadbsmuen KopkmnHa, bblia nosyveHa ¢ NOMOLLBHO CTaTbAX Mbl HALLM JAHHbIE O Kackagax, B KOTOPbIX
anropntMoB Random Forest, HaTpeHnpoBaHHbIX Semi-supervised y4yacTBYET 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 kayecTtBe wadoHa ans MOOESIMPOBAHNS Mbl UCMONb30BasIM DESTOK, HAaMbO1ee MOXOXKN Ha
Nccreagyembin, CTPYKTypa KOToporo beina B3sata ns PDB. C nomolubto BLAST Mbl BbIPOBHANIN
AMUNHOKUCJIOTHYIO MOCe0BaTESIbHOCTb LWab/oHa 1 MyTaHTHOIO 6esika. CMoaeimpoBaniv
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 |mproved
\\ f\ 2 MoIEKYNAPHBIN OOKUHT - 3TO MPOLECC CKPUHIHIA 3 DEBYILTATE IOKVHIA Gbuy Q
K( 4 MHOTX MOTEHLMAIIbHBIX MOTIOXKEHNIN 1 IDEACKA3aHb! AAHHBIE MO SHEPIM
‘ L KOHMOPMaUn Ang HEKOTOPOro CBS3bIBAHNM IMFaHA0B C BEMKOM.
H3KOMOJEKYIAPHOIO CoOednHeHns (nraHoa) B Hanaa nuradobl ¢ Hanyyllen
canTe CBA3bIBaHNS KOHKPETHOIO Beka-MuyLLEHN. aHeprvien CBsA3bIBaHNS, Mbl T,
Mbl ncnons3oBan Vina AutoDock 0na CcKpuHMHra CpaBHWM X C OPYrMIA 3 | *Q t“' )‘(
y y brnbnmnotekn PubChem, nckanm -
6osiee 6,5 Thics COBVHEHIA 13 000BPEHHON+ L AVBONEE NOXOXIE \ﬂ
akcnepmmMmeHTasibHoM FDA 6a3bl JIekapcTB O/14 NCMOMb3YEMble BIOCAEACTBUN ANS
BblIObOpa NyHLLMX C CaMbIM HUSKMW SHEPTUAMU OOKUMHra. Takke Mbl caenanm cant
CBS3U. benkKa rmoknM, 1 NpoBepun, | v
. < VIYHLLIWIIOCH N PACTIONIOMEHUE h

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_

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

[To pe3ynbTatam JoKrHra mMosiexkys 13 drug bank Mbel npeackasany Hanbosee BbIroOHbIE \ .

OpVeHTaLMM NraHooB OTHOCUTESNbHO PELLEnNTOPOB. ICnoNnb3ysa YNoOMSHYTbIE METOObI U . %‘

MHCTPYMEHTbLI Mbl CYMENV NMPpeacKasaTh /N Silico TPy BELLECTBA, KOTOPbIE MOTEHLMAIbBHO MOMYT
NOMOYb JIIOASM C 3TUMU MyTaLNAMMN.
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