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Project description OnuncaHue npoekTa

Llenb npoekta — 3HAKOMCTBO Y4YaCTHMKOB C KOHLUENUWEN COBPEMEHHOIO
paLUMoHaNbHOrO AuM3aiHa NeKapCTBEHHbIX MpenapatoB W UCMNOMb3oBaHUeE
COOTBETCTBYHOLLUMX METOAOB W MHCTPYMEHTOB B MNpeAcKkasaHUM NepcrnekTUBHbIX
NUraHgoB Ans akTyanbHbIX TepaneBTUYECKN NepCrnekTUBHbIX BENKOBbLIX MULLIEHEN.

The main goal of the project is to present to the participants the concept of
modern rational drug design and hands-on experience of the corresponding
methods and tools through prediction of promising ligands for actual,

therapeutically perspective protein targets.
Takke Mbl cmogenupoBanu cuTyauunm uvHgMBMOyanbHOWM  HenepeHOCUMOCTU

NIeKapCTBEHHLIX  MpenapatoB, Bbl3BaHHble  noniMmopdusamMamMm B reHax
COOTBETCTBYIOLLNX OENKOB-MULLEHEWN.

We have analyzed cases of individual incompatibility with drugs caused by
polymorphisms in target proteins.

It IS supposed to continue the project and provide the large-scale modeling for
many drugs and drug-like compounds.

[Mpegnonaraetca NpoAoSmKUTb MPOEKT, npoBeAsi obbemniliee MoaenupoBaHue
B3aMMOOENCTBUN MHOXECTBA nNpenapaTtoB C MULLEHAMWU, UCNONb3YA MOSHLIN MaCCUB
OAHHbIX NO BCEM 3Ha4YMMbIM nonuMmopdPuamMam, aHHOTUPOBAHHLIM B TEHOME
4yeroBeka.

Ebola virus

Bupyc 96ona

Ebolaviruses cause severe haemorrhagic fever
with up to 90% lethality. They encode for 7
proteins only, VP40 being of most
significance. This protein is active only in form of
oligomeric structures. There are three possible
combinations each possessing a distinct role In
the virus life cycle. First one, a dimer, Is
responsible for the virus-membrane
connection. Rearranging itself into a hexameric
matrix, it forms virion particles. The third VP40
structure, not involved In virus assembly, binds
RNA to regulate viral transcription inside infected
cells. As VP40 is inactive in monomeric form, one
of the possible ways of treatment might be
blocking the connective amino acids with various
ligands.

Bupyc 2bora BbI3blBaeT remMopparn4yeckyto
nmxopagky ¢ 90%-Hon cMmepTHOCTLID. B ero
reHoMe 3akoagmpoBaHoO Bcero 7 6ernkos, 0O gHUM U3
BaXXHEULLMM U3 KOTOpbIX siBnsetcss VP40. 3Tor
Bernok akTMBEH TONbKO B oriuroMmepHon doopme, u
CYLLEeCTBYET TpPM BapumaHta C pPasIUYHbIMU
dyHkumammu. B OumepHOM  BapuaHTe  OH
OoTBe4yaeT 3a B3aMMmodeucTteme Bupyca C
KneTo4yHonm membpaHon. Bo BToOpom BapuaHTe,
rekcamepHonm aopme, OH (OPMUPYET BUPMUOH.
HakoHel, TpeTba CTPYyKTypa, He BOBleYeHHas B
cbopky Bupyca, ceasbiBaer PHK wn perynupyer
TPpaHCKpuUNuu BuUpyca B MHPULMPOBAHHLIX
KreTKax. Taknm obpasom, OoAHUM n3
NepcrnekTUBHbIX crnocoboB OOpPLOLI C BUPYCOM
aBnseTcsa noabop nuraHOoB,  GIIOKUPYIOLLMX
cbopky cyouvacTtuy VP40.

Best hit (score =-9.1)

4-{[1-Methyl-5-(2-Methyl-Benzoimidazol-1-YImethyl)-1h-Benzoimidazol-2-YImethyl]-Amino}-Benzamidine
Experimental compound

Bupyc Mapbypr

Marburg virus

Viruses encode a deubiquitinase to evade
Innate Immune responses in infected cells by
efficiently interfering with antiviral signaling
pathways (These pathways rely on protein
ubiquitination for their activation). Therefore,
the Inhibition of viral deubiquitinase Is a

Bupyc  ucnonbdyetr  OeyOuMKBUTUHA3y  ONA
NpUrnyLeHns MMMYHHOIO OTBETa B
MHPULMPOBAHHbLIX KreTkax, aKTUBHO
BMELWLMBAsACb B aHTUBUPYCHblE  CUrHasIbHbIE
Kackagbl (KOTopble, AN akTUBaLUUW, HYXOarTCs
Kak pa3 B youkButuHusauumn). CnenosaTesibHO,
MHIMOMpOBaHNE BUPYCHOW YOUKBUTUHA3blI —
NepcrnekTUBHbIN NYTb O0PLOLI C MHPEKLINEN.

perspective way to treat the infection.

Best hit (score = -10,4)
3-(2-AMINOQUINAZOLIN-6-YL)-4-METHYL-N-[3-(TRIFLUOROMETHYL)PHENYL]BENZAMIDE

Experimental compound

Tools and DataBases Contacts
Mikhail Bolshelapov mihan3110@yandex.ru
Tools: DataBases: Dmitry Kozlov ilikeoceansurfing@gmail.com
AutodockTools Pubchem Polina Krivykh krivykh.polina@gmail.com
AutoDock Vina RCSB Protein Data Bank Yuriy Markov ikam.mya@gmail.com
Swiss-model DrugBank llya Mazein ilyamazein@gmail.com
Open Babel bharmGkb Alexander Meister meister96@yandex.ru
RasTop Andrey Solovyev andreysol1995@mail.ru
Nika Storozhilova nikki1997st@gmail.com
Polina Shichkova polinashichkova@gmail.com
Dinara Usmanova usmanova.dinara@crg.eu
Peter Vlasov pkvlasov@gmail.com




DVNASTY

Mutative effect on ligand binding

Rational Drug Design Lab

School of Molecular and Theoretical Biology

Mikhail Bolshelapov, Dmitry Kozlov, Polina Krivykh, Yuriy Markov, llya Mazein, Alexander Meister,
Andrey Solovyev, Nika Storozhilova, Polina Shichkova, Dinara Usmanova, Peter Viasov

—Metabolic syndrome

ARNDCIKLI\/INE

AP PEKT MyTaUMnN HA CBA3bIBAHME C NUraHaOM

Canonical

Non-canonical

ARNDCFKLI\/INE

MeTtabonnyeckmm cuHapom |

Metabolic syndrome - Is a disorder of
energy utilization and storage,
diagnosed Dby a co-occurrence of
different medical conditions including low
high-density cholesterol levels. Some
studies have shown the prevalence In
the European industrial countries and
the USA to be an estimated 20-30% of
the adult population, and the prevalence
Increases with age. 11beta-
hydroxysteroid dehydrogenase type 1
(11beta-HSD1) has annotated during the
past few years as a potential target for
the treatment of diseases associated
with metabolic syndrome.

11beta-hydroxysteroid dehydrogenase type 1

Nadph Dihydro-Nicotinamide-Adenine-Dinucleotidephosphate

MeTabornnyeckmum cuHOPOM - YyBeNnnU4eHue
Macchbl B/CLepanbHOro Xupa,
conpjBoXxgaemoe CHMXXEHNEM
YYBCTBUTENLHOCTU nepudpeprndeckmnx TKaHeu
K MHCYNUHY. B MHAOyCTpnanbHbIX CTpaHax WU
CLUA PACnpPOCTPAHEHHOCTb
MeTabosim4yeckoro cuHapoma cpean
B3pocnioro HaceneHuna cocrtaengdetr ~20-30
%. CornacHo gaHHbIM nocrieaHunx net, benok

perspective inhibitor, in complex with canonical (left) and mutant (right) form of 11besa-HSD1

—1Cancer

The pim-1 kinase Is a true oncogene that
has been implicated in the development
of leukemias, lymphomas, and prostate
cancer, and Is the target of drug
development programs. There IS
experimental evidence of the promising
clinical prospects for low-molecular
compounds able to inhibit this target.

Digoxin

pim-1 kinase

Myricetin

-5,

llbeta-HSD1 4aBngetrca  nepcrnekTMBHOU
MULLEHbBIO, MHrMoupoBaHue KOTOPOW
nospBonder  bopotbcsd Cc  OonesHamM,
accouumpoBaHHbIMWU € MeTabonuyecknwm
CUHOPOMOM.

Pak
KuHasza pim-1  aBndetcss  aKTUBHbIM
OHKOreHOM, BOBJIEYEHHBIM B pa3BUTUE

nenkemmn, nNMM@ombl M paka npocTaThl.
Yxe NONy4YeHbl  3KCNEPUMEHTAalbHbIE
NOATBEPXKOEHUA, YTO HU3KOMOJSIEKYNSIPHbIE
MHIMOMUTOPBLI 3TOro Berka MMeroT xopoLune
KIMMHNYECKNE MNEPCNEKTUBBI.

perspective inhibitor, in complex with canonical (left) and mutant (right) form of pim-1

7,4

Atenolol -1,2

Potential (predicted) inhibitors for mutant form of pim-1

Penciclovir 7.1



