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Introduction

Cystic fibrosis transmembrane conductance regulator (CFTR) is a
phosphorylation-dependent epithelial Cl- channel. CFTR is central
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in determining transepithelial salt transport, fluid flow, and ion thin layer thick layer CFTR - 6enkoBbii AT®P-3aBUCMMBbIA TpPaHCMeMbBpPaHHbIM KaHan,

. . . of mucus of mucus
concentratlor.ws. In the intestine, panc.reas, .and sweat gland OeryMpYIOLWMI KoHLEeHTpalunio Cl- B kneTke. MyTauum B 3Tom
secretory coil, CFTR plays a key role in fluid and electrolyte GeNke YacTo NPMBOAAT K KUCTOZHOMY GUBPO3Y (MyKOBMCLMAO3)

secretion, and in sweat gland duct and airway epithelia. Pa3HO NoKanusaumu. 3To npomucxoauT us-3a Toro, 4yto CFTR He
Dysfunction of CFTR Cl- channels in the genetic disease cystic BbINONHACT CBOEN OYHKUMM M SK3OKPMHHbIE KAETKM, MMEKLLMe

fibrosis (CF) disrupts transepithelial ion transport and hence the MYTUPOBaHHbIN GENOK He BblAENAOT CeKpeT HYMKHOMO COCTaBa U
function of a variety of organs lined by epithelia. This leads to the KonMdecTsa. TaKKe OH CTaHOBUTCA 60/ee [yCTbIM M M/IOXO
wide-ranging manifestations of the disease, which can include BbIBOAMTCA W3 MPOTOKOB ’Kenes. B 3TWX MecTax MoBbilaeTcs

airway disease, pancreatic failure, meconium ileus, male infertility, BEPOATHOCTb /IOKA/NIbHOW MHAEKLUMM, BOCMANeHMA M B UTOre
V4
and elevated levels of salt in sweat. b1bpo3a
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Mechanism Results / Pe3ynbTaThbl
M exa H M 3M Normal CFTR channel Mutant CFTR chf'a.'nnel

Phe508de is one of the most common mutations in CFTR. BenokK coctont n3 St

Current treatment is based on Lumacaftor which targets NBD1| | HeckonbKux someHOB —

domain. However, similar NBD2 domain is not used as a target| |R, NBD1, NBD2, TMD1 o

in therapy. Therefore, we aimed to find a compound that m TMD2

would have a binding affinity to NBD2 domain and influence| | The protein consist of " domain

the channel closure. We have selected natural ligand-binding several parts-R, | 5

site for docking, which is associated with an ATP molecule. NBD1, NBD2, TMD1 u

OOgHOM M3 cambIX YacTbiX MyTauum, cBA3aHHbIX ¢ CFTR, TMD?2

asnsaetca Phe508del. [lenctBytowee BewectBo AAA Tepanuu - NBD2 PU[

Lumacaftor, cesa3biBatoweecs ¢ NBD1.

OaHako noxoxuu Ha Hero gomeH NBD2 He ucnonbsyetca B| |[CFTR channels typically open when ATP docks in the ATP-
KayecTBe TapreTHOM MULWIEHN ANA  M3BECTHbIX eKapcTB.| binding site on each NBD (nucleotide binding domain).
[losTOMy Mbl NPeAnonoKnan, 4To MOXHO HaWUTK BeuwlecTBa, |CFTR’s ligand ATP is consumed during the gating cycle to
CnocobHble cBA3bIBaTbCcA ¢ cauTtom Ha NBD2 m tem cambim| mediate channel closure.

BNMATL Ha OTKPbITUE KaHana. Mbl BbiGpanu B KauecTBe caifTa| | CFTR KaHan OTKPbIBAETCA B pesy/bTaTe npucoeamHeHms ATd
[N AOKMHTa aKTUBHbIN CaliT CBA3bIBaHWMA MraHaa, B cocTaBe| |k NBD (HykneoTwua ceasbiBaiowmii somen) u ucnonbsyer| Best binding energy -9,2 kcal/mol

KoToporo Bxoaut ATO. 3HEpPruto 3ToM MOIEKY/bl A1A 3aKPbITUA KaHana. 6500 compounds were docked
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Dectin-1 (known as b-glucan receptor in humans)
Introduction

Dectin-1 (Tak)Xe nsBecTtHbl KaK b-rntoKaHOBbIN peuenTop B YenoBekKe)

It is an immune cell surface receptor implicated in
immunological defense against fungal pathogens.
Dectin-1 extracellular domain is a C-type lectin-like
domain - it binds fungal

b-glucans.

After binding to its ligand, Dectin-1 becomes
phosphorylated by a non-receptor tyrosinase kinase Src,
Syk is then activated and induces CARD9-Bcl10-Maltl
complex. This complex mediates the actvation of NF-kB
and the production of proinflammatory cytokines. Fro-inlammatory eytokines & chemo KRS SN

ABnseTca NOBEPXHOCTHbIM PELEenToOpoM MMMYHHbIX KNETOK, KOTOpPbIM
Y4acTBYyeT B pPACMNO3HaBAaHUU TPUOKOBbIX UHOEKUMN U B 3alLUTE OT HMUX.
BHekneTouHbiM aomeH Dectin-1 asnaetca nekTnH-nogobHoim 6enkom C-tmna -
OH CBA3bIBaET b-rntoKaHbl TPMOKOBOU NPUPOAbI.

[Mocne cBaA3bIBaHMA nuraHga Dectin-1 ¢ocdopunmpyerca ¢ nomoulbio
LMTONNA3MATUYECKOMN TUPO3UH-KMHA3bI Src. 3aTem 4yepe3d Syk akTusBupyetcsa
Komnnekc CARD9-Bcl10-Maltl. 3toT Komnnaekc npnBoanT K aktuBaumm NF-kB,
ABNAOLWMNUNCA TPAHCKPUNLMOHHbIM daKkTOopOM ana CMHTE3a
NPOBOCMANUTENbHbIX LUTOKUHOB.

Lectin-like oxidazed low density lipoprotein receptor- enotneiorcen NleKTUH-NOoA06HbI AMNONPOTEUHOBDIN peuenTop-1
HEOED g&d
“ e —s (+) ~ benok AaBnaetcA membpaHHbIM  [IMKONPOTEMHOM WU

It is type Il membrane glycoprotein. Lox-1 mediates the MHAOYUMPYET CUHTE3 LUUTOKMHOB W XEMOKMHOB yepes

recognition and internalization of oxidatively modified e E"z""”@ | AKTUBALMIO TPAHCKPMAUMOHHOMO daxkTopa NF-kB, uTo
low density lipoprotein (oxLDL) by vascular endothelial % Vg » @ BeAET K  3anMyCKy  BOCMaJITeNibHbIX  MPOLECCOB,
cells. LOX-1 association with oxLDL induces the activation d‘os ,_ npeobpa3oBaHUio MapkodaroB B TaK Ha3blBaemble
of NF-kB through an increased production of intracellular / roameat | atme " | KMEHHbIE KNETKU» U 0O6PA30BAHMUIO aTepOCKIepPOTUYECKHX
reactive oxygen and a variety of production of cytokines R = 5. et bnawex.
and chemokines. e ~
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Idea of the project + RESULTS X N « ,,‘ NUpea npoeKrta + PE3Y/IbTATDI

) Mbl npeanosiaraem, yTo Dectin-1 AB/AeTCA NnepcneKkTUBHbIM
DBO0511 | |  |repanesTnyecknm Tapretom Ans aKTMBALMM MMMYHHOW CHUCTEMbI MK
treatment of various diseases including cancer. with !’” pPa3NnNYyHbIX bonesHax, Bkatoyasa pak. CornacHo Hawmx pacyétam, Dectin-1,
According to our prediction, bound to specific ligand L - Dectip-l L/ | CBfI3aHHbIN co cneundundyeckum nuraHgom (Acetyldigitoxin), ctmumynupyet
(Acetyldigitoxin), Dectin-1 stimulates macrophages, \*\ - i paboTy MakpodaroB, KoOTopble MpUOBpeTatdT CROCOBHOCTbL aTaKoBaTb
which then attack surrounding cells. While bound to the ‘ OKpy*Katowme Knetkn. Dectin-1 morkeT nornowatb MHTepdepeHTHYo PHK,
ligand, it can also ingest RNAI. This in turn can initiate or cBA3aHHYO c AauraHgom(Acetyldigitoxin), Tem cambim aKTUBMpYA WK
inhibit macrophages function. MHIMBUpPYA pa3nnyHble PYHKLUUU MaKpodaros.

There is evidence that Dectin-1 might be a potential
therapeutic target for activation of immune system in

Inhibiting LOX-1, we can prevent inflammatory processes
and decrease the probability of atherosclerosis plaque
formation.

£ S @9 MHrnbuposaHue LOX-1 obnagaert noTeHUManom OCTaHOBKM

£ £ : BOCMA/MTENIbHOTO  npouecca B Makpodarax M YMeHblUeHUs
J( DB07514 with LOX1 | |5 yrenocknepotuueckux 6asiuek.

After computational screening of the FDA compound database, some potential ligand for this protein targets were selected (see Figures)
Ha pucyHKax noka3aHbl NOTEHLUMAJIbHbIE INTaHAbl YTOMAHYTbIX 6e1KOB-MULLEHEWN, NOJIYyYEHHbIE NOCAEe KOMMbIOTEPHOIO CKPMHUHIa 6a3bl BewecTts FDA.




