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Pe3rome. B paGote Ob11 n3yueH MexanusMm aktuBanuu 6enka RORyt u ocyiecTBieH Au3aiH cooT-
BCTCTBYIOIICI'O HU3KOMOJICKYJIAPHOI'O I/IHFI/I6I/ITOpa, MOTCHIUAJIbHO MPHUMCHUMOI'O B aTOr€HETHYECKOU
TEpalliu COOTBETCTBYIOIIHUX 3a00JIEBaHUIA.
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Resume. In the course of the work, was carried out the procedure for activating the RORyt protein
and the design of an appropriate low-molecular inhibitor, which can be potentially used in the pathogenetic
therapy of the corresponding diseases.

Keywords: docking, interleukin, inhibitor, osteoclastogenesis, mechanism.

AkTtyaabHocTh. RORYt (retinoid-related orphan receptor gamma t) — 3To TpaHcKpwII-
LIMOHHBINA (HaKTOP, KOTOPBIN UTPaeT BaAKHYIO posib B AUPHEepeHIUPOBKE U (PYHKIIMOHUPO-
BaHuu Thl7-kmerok. Th17-kneTku SABIASIOTCS OJHUM M3 MOATUIIOB T-TUMQOIMTOB, KOTO-
pbie BbIpAOATHIBAIOT IIUTOKHHBI, Takke Kak uHTepiedkun-17 (IL-17), ams 3ammTel opra-
HU3Ma OT uH(pekui u naroreHos [1, 2]. [Ipu xpornuecknx MHEGEKIIMOHHO-BOCTIATUTEb-
HBIX ¥ HEKOTOPBIX ayTOMMYHHBIX 3a00sieBaHui HaOmonatoTes runepeekpenws [L-17, koro-
PBIi aKTUBUPYET MPOIECCHl OCTEOKJIACTOTeHe3a U3 MaKpo(aroB/MOHOIIMTOB KPOBH, YTO
MIPUBOJIUT K MOCIEAYIOLIEN IECTPYKIIMU KOCTHOU TKaHU [3]. JlaHHBII MEXaHU3M UMEET 0CO-
00€ 3HaUCHME B MATOT€HE3€ NMEPUOJOHTUTA, OCTEOMHUEIUTA U ocTeornopo3a [4]. Takum 00-
pazom, RORYyt MOXHO paccMaTpuBaTh B KAUECTBE MEPCIIEKTUBHOM JIGKAPCTBEHHOU MUIIIEHU
TSl HU3KOMOJIEKYJISIPHBIX MHTUOUTOPOB B MaTONEHETUUECKOM Tepanuu psija 3a007eBaHUM.

Iesb: mouck 1 qu3aitH HOBOTO NMOTEeHIMAIbHOTO HHrHOuTOopa RORYt HA OCHOBE TIPO-
M3BOJHBIX MHJ1a30J1a

3agaum:

1. Onpenenuth MexaHu3M (usuosiornueckoi akruBauu RORYt sHmOreHHBIMU CO-
SAMHEHUSIMU JJIS BBISIBIICHUS CalTa CBA3aHUS MHTHOUTOpA W 00pa30BaHUS HEOOXOIMMBIX
CBS3EH.

2. IIpoBecTu MONEKYISPHBIN JOKUHT OPOU3BOJHBIX HHIA30J4.

3. MoaudunmpoBath HanboIee aKTUBHBIN IO PE3yJIbTaTaM CTHIKOBKH JIMTAH]] C Tie-
JIBIO TIOBBIMIEHUS €r0 aQ(UHHOCTH U ONITUMHU3AIUHU eT0 (PapMAKOKMHETHIECKUX TTapaMeT-
POB.
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Marepuajbl 1 MeTOAbI. TpexMepHas CTpyKTypa Oeika-MHIIeH! ObLTa TIOJyYeHa B
6a3e nanubix PDB (uaentudukarop: 6J3N). B kauecTBe iMran10B UCIOIb30BAMCH COC/TH-
HeHus u3 0a3wl naHHbIX PUDChem, comepikainue B cBoel CTpyKType (hparMeHT MHIa3071a,
peBapUTeIbHO OTHUIBTPOBAHHBIE B COOTBETCTBUU C ITpaBUiIoM JIMITMHCKOTO U 1O 3HAa4e-
HHIO HOMsIpHO# rnomanu (Gomnee 160A2). TIpoBeenre TOKMHTA MONEKYIT OCYIIECTBIISIOCH
¢ ucrob3oBaHueM BeO-ceprca DockingServer [5]. Mcxoas u3 TaHHBIX, OIYYCHHBIX TPH
KpUCTaJIorpaduu, Ui CTBIKOBKY OBLI UCTOIB30BaH AJJIOCTEPHUUECKUN KapMaH, COJIeprKa-
i octatku Alad97 u Phe498, cBs3pIBaHrE ¢ KOTOPBIMHU OIPEICIIsAeT MHIHOUP YO 3¢-
dekT obpaTHOTO aronucTa. PaccyeT (hapMOKMHETUUECKHUX IMApaMETPOB JIUTAaH/1a OBLIT TIPO-
BEJICH C MCIIOJIb30BaHNEeM BeO-cepBuca SWiISSADME.

RORYyt sBHIsI€TCS IAEPHBIM PELIENTOPOM, SHAOTEHHBIMH arOHUCTAMHU KOTOPOTO SIBIISI-
FOTCSI IPOU3BOAHBIE XOJIECTEPOJIA U OJIMHEHACHIIIEHHBIX KUPHBIX KHUCIIOT, CBS3bIBAIOIIN-
€csl ¢ HUM B OpPTOCTEpUYECKOM Kapmane [6]. B oTHomeHun mMexaHu3Ma UHTHOMPOBAHUS
RORyt mpumensitot nousitue “agonist lock™, T. €. MeeT cxoACTBO ¢ AeicTBUeM 3aMmKa. [Ipu
CBS3BIBAHUU arOHUCTOB B JIMTAH/I-CBSI3bIBAIONIEM JOMEHE (OPTOCTEPUYECKUHN IIEHTP) BO3-
HUKAeT BOJOPOJIHASA CBs3b, OOpa3oBaHHas Mexay octaTkamu His479 u Tyr502, kotopas
¢dbuxcupyet H12-cniupans B npaBUJILHOM MOJOKEHUU, CLIOCOOCTBYSI PEKPYTHPOBAHUIO KO-
aKTUBATOpa U MOCJIEAYIONIEH aKTUBalUUU TpaHckpuniuu. JonoaaurensHo, Phe506 momo-
raeT CTabMIM3UpOBaTh 3aMOK 3a cueT n-cTakuHra ¢ His479 (puc. 1) [6, 7]

\ )
) / n&\

Puc. 1 — Mexanuszm O6pa30BaHI/ISI 3aMKa IIpU CBA3bIBAHHUU C arOHUCTOM

Ha ocHOBaHMM 3KCIIEPUMEHTAIBHBIX JaHHBIX MPU PEHTICHOCTPYKTYPHOM aHAJIM3e
YCTaHOBJICHO, YTO CBSA3BIBAHUE HEKOTOPHIX JIUTAH/IOB B aJNIOCTEPUUECKOM KapMaHE BhIHY K-
naet H12 cMmemarbes, 9to pe3ko yBenuduBaeT paccrosiuue mexay His479 u Tyr502, tem
caMbIM Hapylias peKpyTUHT KoakTuBaropa. [Ipu sTom manHas rpynmna coeuHEHU 00pa-
3yeT BOJOPOAHYIO CBs3b ¢ octaTkamu Ala497 n/unu Phe498. Ananus dapmakoguHamuyde-
CKOI1 KpHBOI1 MMO3BOJISICT OTHECTH yKa3aHHbIE BellecTBa K 00paTHbIM aronrctaMm RORyt, uto
o0yciaBnuBaeT ux HHrHOUpyrommid a3gdext (rpad. 1) [8, 9, 10].
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I'pag. 1 — Kpusas no3za-apdext npu B3anmoaericteiuu RORYt ¢ aronncTom (xonectepor)
¥ 00paTHBIMH arOHUCTAMHU

B O6p330BaHI/IH AJTNIOCTCPUYCCKOI'O KapMaHa IIPUHUMACT Yy4aCTUC 36 aMMHOKHCJIOT-
HBIX OCTAaTKOB, xapaKTepHoﬁ OCOOCHHOCTBIO SABJIIETCS €0 JOCTAaTOYHO BBICOKAas FHHpO¢)O6-

HOCTH (puc. 2) [1].
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Puc. 2 — AMMHOKHCIIOTHBIE OCTAaTKH, YYaCTBYIOIINE B 00pa30BaHUU alNIOCTEPUIECKOIO caiiTa
CBSI3bIBaHUS (BBLIACTICHBI JKEJITHIM)

[Tonck nUraHoB OCYIIECTBISIICA C HCMOJb30BaHUEeM 0a3bl maHHbIX PubChem mo
KJtoueBoMy cioBy “indazole”. [lonydeHHble coequHEHUs1 OB OTPUIBTPOBAHBI COTIACHO
npaBwiy Jlunuackoro: 1) He 6osiee 5 TOHOPOB BOJIOPOIHOM CBsI3H, 2) He Oonee 10 akien-
TOPOB BOJAOPOIHOM CBsI3H, 3) MosieKyIsipHas Macca meHee 500 qanbToH, 4)
koa(durmeHT pacnpenenenus oktanosn-soja (log P) ve npeBswimaet 5, 1 3HAYSHHUIO MOJISP-
Hoit Ttomaau — 6onee 160A2. Takum 06pa3om, B X07ie HCCIIE0BAaHUS OblT OCYIIECTBIIEH
nokuHr 310 coenuHwMil, SIBISIOMIMXCS MPOU3BOJIHBIMUA MHAA30a. CTHIKOBKA OCYIIECTBIIS-
Jack C UCTIONB30BaHMEM BeO-cepBuca DockingServer: 1) siaelika 1i1si CTBIKOBKYA UMeTIa pas-
mep 25A*25A*25A, 2) nns onenkn >GPeKTUBHOCTH B3aUMOAEHCTBUS IMTaHAA C PEENTO-
POM B KaueCTBE CTaHJApTa JIJIsi CPABHEHUS UCTIOIB30BAIIUCH PE3YJIBTAaThl CTHIKOBKH RORYt
u MRL-871 (-7,10 xkan/mounb, Ki=4,67 MkM), HHTHOUPYIOIIAs aKkTHBHOCTH KOTOPOTO B Ka-
yecTBe 00paTHOrO aroHUCTa ObLjIa JIoKa3aHa YKCIEPUMEHTAIBHO.
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Pe3yabTaTsl U ux odcy:kaenue. [lo pesynpratam JOKHHra HauOombIIeh apPuHHO-
cThio obsanan murana SR-01000070282 — -7,60 kkan/mons (puc. 3).

YO
A

Puc. 3 — Xumuueckas ctpykrypa auranga SR-01000070282 (PubChem CID: 4848802)

[Tocnenyromas Monudukalus yKa3aHHOTO COSJUHEHUS TO3BOJIMIIA YBEIUYUTh ad-
dbunHOCTH 10 -8,3 KKai/mMoub (Ki=3,99 uM). MexnyHapoaHblii XUMUYECKUN UACHTU(DUKA-
top st manHoro coexuubenuss — INChlKey=VYSQDIANAXJIXBJ-UHFFFAQOYSA-N

(puc. 4).
g PP O
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Puc. 4 — Xumnueckas CTpykTypa MOJIUGUIIMPOBAHHOTO JIUTaH/1a

B3anMoeiicTBHE MOTYYEHHOTO COCAMHEHHUS C PEIENTOPOM OCYIICCTBIACTCS IIO-
cpeactBoM 2 ruapodooHsix kapmanoB (Lys503, Pro500, Pro499, Ala321, His479, Cys320
1 Arg319), n-n crakunra (His322), a Taksxke Bogopoanbix casseit — Glu318 (N4/CE1 2,59A),
His322 (O1/N 2,97A), Phe498 (N5/O 2,54A), Tyr502 (N7/OH 2,87A), Ala497 (N2/O
2,03A) (puc. 5).

Puc. 5 — B3zaumoeiicTBre mOTEeHIIMAILHOTO HHTHOUTOPA ¢ aMUHOKHCIIOTHBIMHM OCTaTKaMH aJJTIOCTepHUYe-
cKoro kapmana 6esnka-mumieHn RORyt
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C ucnonn3oBannueM Beb-cepruca SWiISSADME 0Obutn onpeienieHb! ClIeAyIONIHe Ia-
pameTphl KUHETHKH: 1) nmumodunbHocTh — XLogP3=3,68; 2) pactBopumocts 1o Ali — yme-
pennas (10gS=-5,97); 3) Bo3moskHa naccuBHas AU(GPy3ust COCAMHEHUS B KEITYI0YHO-KH-
[IEYHOM TpakTe; 4) He MPOXOJUT Yepe3 reMaTo-3Hieannueckuii 0aprep U, BEposSTHO, HE
OKa3bIBAET IIEHTPAJIbHOE IeicTBHE; 5) siBisieTcst uHruoutopom CYP3A4; 6) onienka Onoak-
tuBHOCTH 110 Abbott=55%.

BbIBOADBI:

1. Ha ocHOBaHMM IPOBEIEHHOIO MCCIIEIOBAHUS, MOXKHO OKUJATh BHICOKYIO (apma-
KOJIOTMYECKYI0O aKTMBHOCTh MPOM3BOJHBIX HMHAA30ja B KaueCTBE OOpPATHBIX aroHUCTOB
RORyt.

2. IlonyyeHHoe B X0Jie MOAU(UKAIIUU COETUHEHHE 00J1alaeT MOBBIIICHHBIM CPO/I-
CTBOM K YKa3aHHOMY PEIETITOPY B MPUEMIEMBbIMHA (hapMOKOKHHETHICCKUMH CBONCTBAMU.
Hcxons U3 3T0Or0, €ro MOXKHO pacCMaTpuBaTh B KAYECTBE MOTEHIMATBHOTO MEPCIEKTUB-
Horo uHruourtopa nuddepenuupoBku Thl7-kieTok 1 MaTOr€HETUYECKOW TEpanuu CBS-
3aHHBIX C HUMH 3200JIEBAHUM.
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