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OIIMCAHUE U30BPETEHUA
2420-568986EA/072
BUINUKINYECKHUE NENTUAHBIE JIMT'AH/IbI, CHEHUP®UYHBIE K MT1-MMP

OBJIACTb TEXHUKH, K KOTOPOU OTHOCHUTCSA U30EPETEHUE

Hacrosimee un300peTeHne OTHOCHTCS K MOJHIIENTHAAM, KOBAJIEHTHO CBS3aHHBIM C
HEapOMaTHYECKUMU MOJIEKYJISIPHBIMU KapKacaMy, TaK YTO MEXAy TOYKaAMHU NPUKPEIUICHUs K
KapKacy pacIOJIOKeHbl ABE WM Oosee MenTupHble nerTiau. B dyacTHocTH, B m300peTeHuu
OMHUCAHbl TENTUABL, CIOCOOHBIE C BBICOKOW a(p(UHHOCTBIO CBS3BIBATBCS C MEMOPaHHOM
merajuionporeasoi thna 1 (MT1-MMP), nHampumep, ¢ KOJJIareH-CBSI3bIBAIOLINM Y4YacTKOM
MTI1-MMP. B wu3o0pereHuu TaKkXKe ONKMCAHBI JIEKAPCTBEHHBIE KOHBIOTATBL, CONIEpIKaIlue
yKa3aHHbIE TMENTHIbI, KOHBIOTMPOBaHHBIE ¢ OfHOW wmiuu Oonee 5((EKTOPHBIMU H/HUIH
(YHKIMOHABHBIMU TPYIIIAMH, KOTOpPbIE MOXHO HCIHOJB30BATh [UIA BU3YAIH3ALUA |
HaIpaBJICHHON Teparuu paka.

YPOBEHb TEXHUKHU

[{uknruecKkue TenTHABl CIIOCOOHBI CBSI3BIBATHCS C OEJNKAMU-MHIIEHSIMH C BBICOKOM
apPUHHOCTBIO U CIIEUU(UIHOCTBIO, U CIENOBATENBHO, MPEACTABISIOT COOOH MepCreKTHBHBIN
KJIACC MOJIEKYJ il pa3padOTKH TepameBTHYeCKHX CpencTB. DaKTHYECKH HECKOJBKO
LUKINYECKUX  TENTUAOB YK€  YCHEUIHO WCIONB3YIOTCS B KIMHHUKE, HampuUMep,
NPOTHBOOAKTEPHANBHBI NMENTHI BAHKOMHUIMH, WMMYHOJENPECCAHT LHUKJIOCTIOPUH WM
NPOTHBOPAKOBBIN mpemnapat okrpeotun (Driggers et al. (2008), Nat Rev Drug Discov 7 (7), 608-
24). Xopommue CBA3BIBAIOIINE CBOHCTBa OOYCJIABIMBAIOTCS OTHOCHUTENBHO  OOJBLION
MOBEPXHOCTBIO B3aUMOJAEHCTBUS MEXKAY MENTUAOM U MHULIEHbIO, & TakXKe MOHM)KEHHOU
KOH(pOPMALMOHHON M'MOKOCTBIO LIMKJINYECKUX CTPYKTYP. OOBIMHO MaKPOLMKIIBI CBSI3BIBAIOTCS C
NOBEPXHOCTSIMU IUIOIIAJBI0 B HECKOJIbKO COTEH KBAJpPAaTHBIX AHICTPEM, Kak, Hampumep,
antaronuct CVX15 uukmuueckoro nentuna CXCR4 (400 A% Wu et al. (2007), Science 330,
1066-71), uuknuveckuii mentun ¢ MOTHBOM Arg-Gly-Asp, CBA3BIBAIOIIMICS C WHTETPUHOM
aVb3 (355 Az) (Xiong et al. ( 2002), Science 296 (5565), 151-5), wiu UUKITUYECKUI TENTHIHBIN
UHTUOUTOp yHauH- 1, CBSI3BIBAIOLINIICA C aKTUBATOPOM ILIA3MHHOTI'€HA YPOKHWHA3HOTO Thma (603
AZ; Zhao et al. (2007), J Struct Biol 160 (1), 1-10).

BcenencTeue nukimyeckoil KOHPUrypauuy MmenTHAHbIE MAKPOLMKIIBI MEHee THMOKH, YeM
JVHEHHBIE TEeNTUABI, YTO OOYCIIABIMBAET YMEHBIICHHE MOTEPH SHTPOIHMU NPU CBSI3IBAHUHU C
MUIIEHSIMH 1 00Jiee BBICOKOE CPOACTBO CBsi3bIBaHUS. [IoHMKEHHAs! THOKOCTD TaK»Ke MPUBOIHUT K
¢dukcauny crienupUIHBIX JJIT MHUIIEHH KOH(pOpMAaIui, MOBbIMast Celu(UIHOCTD CBSI3bIBAHHSI
[0 CPaBHEHHUIO C JHHEHHBIMU mentuaaMu. JaHHBIH 3QQeKT MOKHO NMPOMIJUTFOCTPHPOBATH HA
IpUMepe MOIIHOTO U CEIEKTUBHOIO MHIHONTOpPa MAaTPUKCHON MeTayutonporenHassl 8 (MMP-8),
KOTOPBIN TepsieT M30MpaTreapbHOCTh MO CpaBHEHMIO ¢ ApyruMu MMP mocne packpeITusl LUK
(Cherney et al. (1998), J Med Chem 41 (11), 1749-51). bnaronpusiTHble CBSI3bIBAIOIIHE
CBOWCTBA, JOCTUTAEMbIE 32 CUET MaKPOLMKIIN3ALUY, elle 00Jiee BHIPAXKEHbI Y MOJHIMKINUECKUX
NEeNTUIOB, COAepKalUX OoJiee OJHOrO MENTHAHOIO KOJbIla, TaKUX Kak, HampuMmep,

BAHKOMUMIIMH, HU3WMH U aKTHHOMMIIHNH.



PasHble uccnenoBaTenbCKye rpynibl paHee MPUCOeNUHAIN NOJIUIEeNTUAB], COAep Kalinue
OCTaTKH LUCTEHNHA, K CHHTETHYECKOH MoneKyJsipHoi crpykrype (Kemp and McNamara (1985),
J. Org. Chem; Timmerman et al. (2005), ChemBioChem). Meloen u coaBTopbl HCIIONB30BAIN
TpUC(OpOMMETIIT)OEH30JI M POJCTBEHHBIE MOJIEKYJIbI JJIsi OBICTPOW W KOJUYECTBEHHOMH
LUKJIM3aLUN MHOXKECTBA MENTHIHBIX METeNIb HA CHHTETUYECKUX KapKacax ¢ IeJIbI0 CTPYKTYPHOU
umuTanuu OenkoBbIx noBepxHocTeil (Timmerman et al. (2005), ChemBioChem). CnocoOsr
NOJIy4€HHUs] JIEKAPCTBEHHBIX COEAMHEHUM-KaHIUIAaTOB, B KOTOPBIX YyKa3aHHbIE COEAMHEHUs
MOJIYy4alOT MyTeM MNPUCOEAMHEHUsS] LUCTEMHCOASPKAIUX TOJHUIENTHIOB K MOJEKYJISIPHOMY
Kapkacy, Takomy kak, Hampumep, TATA (1,1',1"-(1,3,5-rpuasunasn- 1,3,5-Tpuui) Tpunporn-2-eH-
1-oH, Heinis et al. Angew Chem, Int Ed.2014; 53: 1602-1606).

KomOuHaTOpHBIE MOIXOABI C HCIOJB30BAaHHEM (ParoBbIX AHUCILIEEB pa3paboOTaHbl IJis
NOJIY4EHHUSI M CKPUHHUHTA OOJBbIINX OMONMOTEK OMIMKJINYECKUX MENTHIOB C IEJbI0 BBIIBICHUS
npeacrasisOIuX nHTepec mumneneit (Heinis et al. (2009), Nat Chem Biol 5 (7), 502-7 u WO
2009/098450). Bkpartie, koMOUHATOpHBIE OMOTHMOTEKN JTMHEWHBIX MENTHIOB, COAEPIKAIUX TPH
OCTaTKa IUCTEMHA W JBAa y4acTKa M3 IIECTH NMPOHM3BOJBHBIX aMHHOKHUCIOT (Cys-(Xaa)s-Cys-
(Xaa)e-Cys), mpencraBissroT Ha ¢are M IMOABEPTaT LHKJIU3ALUH IyTeM KOBAJIEHTHOTO
CBSI3bIBaHMST OOKOBBIX LIEMeH [ICTenHa K HeOOoNbInoi MoekyJe (Tpuc-(OpoMMeTHT)OeH300Ty).

CYHIHOCTD U3OBPETEHUA

CormacHo mepBOMy acmekTy H300peTeHHe OTHOCUTCS K MEeNTHAHOMY JIMTaHAY,
cneun(pUIHOMY K KoJutareH-cesi3piBatoniemMy ydactky MT1-MMP, B coctaB KOTOPOro BXOIUT
NOJIMMENTH], COIEepIKAIUl IO MEHbIIeH Mepe TPU OCTaTKa LMCTEHHA, Pa3AeJeHHBIX I10
MEHbILIEH Mepe IByMs TeTiIeoOpa3HbIMU MOCIEIOBATENbHOCTAMH, W HEapOMaTHYECKHIl
MOJICKYJISIPHBIH  KapKac, KOTOpPbI 0OOpa3yeT KOBAIEHTHbIE CBSI3M C OCTATKAMH LMCTEHHA
NOJIMMENTHA C TMOJNyYeHHeM [0 MeHbLIeH Mepe AByX NOJHUIENTUAHBIX @eTelb Ha
MOJIEKYJISIPHOM KapKace.

B coorBercTBHM ¢ IpyruM acmeKToOM H300pETeHHe OTHOCUTCS K JIEKAPCTBEHHOMIA
KOHBIOTATy, COJlep KaIleMy OMUCAHHBIN 3/1€Ch NENTUAHBIN JIUTraH], KOHBIOTUPOBAHHBIN C OMHON
i 6onee 3¢ pekTopHbIMU 1/ TN (PYHKIHMOHAIBHBIMU TPYIIIAMH.

B coorBercTBMM €O  CIEOYIOIIMM  acleKTOM  W300peTeHHe  OTHOCUTCS K
(bapMalleBTUYECKON KOMITO3UIUH, CONEpsKalleil OMMCAHHBIN 31eCh MEeNTUAHBIA JIUTaHI WU
JEKapCTBEHHbIH KOHBIOTAT, B KOMOMHAIIMM C OJHUM WM Oonee (hapMaLeBTHYECKH
NPUEMJIEMBIMHU 3KCIUTUEHTAMHU.

B cooTrBercTBUM C APYyTUM acreKkTOM H300pETeHHE OTHOCUTCS K OMHCAHHOMY 371ECh
NENTUAHOMY JIMTaHAy WM JIEKAPCTBEHHOMY KOHBIOTATY AJIS MPO(UIAKTUKH, TOJABJIECHUS HIIH
JeueHnst 3a00JIeBaHNs WM PACCTPONCTBA, onocpenoBaHHoro MT1-MMP.

I[NOAPOBHOE OITMCAHUME M30BPETEHMA

B onHOM BapmaHTe OCYIIECTBIIEHHs YKa3aHHbIE MeETIeoOpasHble MOCIEeN0BATEIbHOCTH
coaep:kat 6 AMUHOKHUCIIOT.

B npyrom BapuaHTe OCYIIECTBIIEHHs yKa3aHHbIE METIC00pa3Hble MOCIEeN0BATEIbHOCTH

comepxar  TpH ocTaTKa LUCTENHA, paszeneHHble ABYMsI neTaeo0pa3HbIMU



NMOCJICAOBATCIIBHOCTAMU, KaxKaast U3 KOTOPbIX COCTOUT U3 6 aMHUHOKHCJIOT.

B OAHOM BapUaHTE OCYLICCTBJIICHUSA HeHTI/II[HbII\/'I JIMraiff COACPKUT aMHUHOKHCJIOTHYHO

NIOCJIEIOBATENbHOCTD, BBIOPAHHYIO U3:

Gi-P-F/1/Y-D/S-W-H-T-Cj-L-F-G-D/E-Y-T/S-C; (SEQ ID NO: 1)

rae C;, C; u Cy mpencraBnsitoT coOOi MepBbiii, BTOPOM U TPETUIH OCTATKH LMCTEHHA,

COOTBETCTBCHHO, HJIN UX (bapMaL[eBTI/I‘-IeCKI/I MMPUEMIJIEMBIC COJIN.

B onnom BapuanTe ocymectsienus nentunaHbiil aurang Ci-P-F/1/Y-D/S-W-H-T-C;-L-F-

G-D/E-Y-T/S-Cy; (SEQ ID NO: 1) BeiOpaH u3:
CPYSWETCLEFGDYRC (SEQ ID NO: 2);
CPFDWHTCLFGDYTC (SEQ ID NO: 3);
CPFDWHTCLFGEYSC (SEQ ID NO: 4);
CPIDWHTCLFGDYTC (SEQ ID NO: 5);
CPFSWHTCLFGEYSC (SEQ ID NO: 6):
CPFSWHTCLFGDYTC (SEQ ID NO: 7);
CPISWHTCLFGDYSC (SEQ ID NO: 8); u
CPYSWHTCLFGDYSC (SEQ ID NO: 9).

B npyrom BapmanTe ocymectsienus nentuaHbii gurana Ci-P-F/I/Y-D/S-W-H-T-Cy-L-

F-G-D/E-Y-T/S-Cj; (SEQ ID NO: 1) BoiOpan u3:

A~(SEQ ID NO:
A-(SEQ ID NO:
A-(SEQ ID NO:
A-(SEQ ID NO:
A-(SEQ ID NO:
A-(SEQ ID NO:
A-(SEQ ID NO:
A~(SEQ ID NO:

2)-A (BCY1026);
3)-A (BCY1057);
4)-A (BCY1065);
5)-A (BCY1067);
6)-A (BCY1073);
7)-A (BCY 1074);
8)-A (BCY1075); u
9)-A (BCY1076).

B oxgHOM BapuaHTe OCYIIECTBJICHUS] MOJIEKYJISIPHBIN Kapkac nmpeacrasisier codoit TATA,
a nentugubli gurann Ci-P-F/I/Y-D/S-W-H-T-C;-L-F-G-D/E-Y-T/S-C;; (SEQ ID NO: 1)

BBIOpaH M3:

A-(SEQ ID NO:
A-(SEQ ID NO:
A-(SEQ ID NO:
A-(SEQ ID NO:
A-(SEQ ID NO:
A-(SEQ ID NO:
A-(SEQ ID NO:
A-(SEQ ID NO:

2)-A (BCY1026);
3)-A (BCY1057);
4)-A (BCY1065);
5)-A (BCY1067);
6)-A (BCY1073);
7)-A (BCY 1074);
8)-A (BCY1075); u
9)-A (BCY1076).

Ecnu ne YKa3aHO HMHOEC, BCE HCMOJIb3YyCMbIC 3CCh TCXHUYCCKHUE U HAYYHBIC TCPMHUHBI

UMEIOT OOBIYHbIE 3HAUCHHUSI, H3BECTHBIE CIIELHAINCTAM B JAHHOU 00JIacTH, HampuMep B 00J1acTu

XUMHHU NENTHAOB, KJIICTOUHBIX KYJIBTYp U q)aFOBbIX I[HCH.]'IGG?I, XUMHHU HYKJICMHOBBIX KHUCJIOT U



omoxumun. HCHonp3ylOT CTaHIAPTHBIE METOIbI MOJIEKYJISIPHOH OWOJIOTHH, TEeHEeTUKU W
omoxummn (cMm. Sambrook et al., Molecular Cloning: A Laboratory Manual, 3rd ed., 2001, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, NY; Ausubel et al., Short Protocols in
Molecular Biology (1999) 4™ ed., John Wiley & Sons, Inc.), KOTOpbIe BKIFOUEHb! B HACTOSIII
JOKYMEHT TIOCPENICTBOM CCBUIKU.

Homenkxnamypa

Hywmepanus

ITpu ynoMuHaHUM TOJIOKEHUH AMUHOKHCJIOTHBIX OCTATKOB B MENTHIAX O HACTOSIIEMY
uzobperenunro octatku nuctenHa (C;, Cy u Cy;) He BKIHOYAIOT B HYMEPAIHUIO, MOCKOJIbKY OHH
SIBJISIFOTCSI MHBAPUAHTHBIMK, TIO3TOMY HYMEpaIMi0 aMUHOKUCJIOTHBIX OCTATKOB B MENTHAAX IO
HACTOSIIEMY U300PETEHUIO OCYIIECTBIISIIOT CIEAYIOIUM 00pa3oM:

Ci-P1-Y2-S3-W4-Es-Ts-Cii-L7-Fs-Go-D1o- Y 11-R12-Cjii (SEQ ID NO: 2).

B unensx Hacrosimero w300peTeHUs NPUHUMAIOT, YTO BCE OWMIMKJIMYECKHE TENTHIIbI
ukmsosansl 1,1',1"-(1,3,5-tpuasunan- 1,3,5-rpumn)rpunponan- 1-onom (TATA) ¢ nony4deHuem
TpuszamemeHHon cTpykTypol. Huknmmzauuto ¢ yaactuem TATA nposogst no C;, Cj; u Cij;.

MonekyJispHbiii dopmar

N- wmn  C-KOHLEBble Y/UJIMHEHHS TMOCJIEAOBATENbHOCTH OWLMKIMYECKOrO  simpa
nO0aBNAIOT K JIGBOW MJIM TNpPaBOW CTOPOHE MOCHENOBATENbHOCTH M OTAEIAIOT Ae(UCOM.
Hanpuwmep, N-konnesoii xsoct BAla-Sar10-Ala o6o3nauaroT cneayommm o0pa3om:

BAla-Sar10-A-(SEQ ID NO: X).

HHBepcrpoBaHHbIe NENTHIHBIE TOCIE0BATEIbHOCTH

Wndopmanus, npusenenHas B Nair et al (2003) J Immunol 170 (3), 1362-1373,

IMO3BOJIACT NPEAIOJIOKNUTDb, YTO OIIMCAHHBIC 3CCHh IECNTUIAHBIC ITOCICHOBATCIBHOCTH TAKXKE

HalayT NPUMEHEeHNe B UX peTpo-UHBepcupoBaHHO (opme. Hanprumep, ncnons3yor oOpaTHyro
HIOCJIEIOBATENBLHOCTD (T.€. N-KOHel cTaHOBUTCsI C-KOHIIOM U HA00OPOT), CTEPEOXUMHUST KOTOPOH
TaK»Ke MEHSIETCSI Ha TIPOTUBOMOJIOKHYIO (T.€. D-aMHUHOKHCIIOTHI CTAHOBSITCS L-aMHHOKHCIOTAMU
1 Hao0opoT).

Ilenmuonsie nueanovl

[lenTuaHbINA JTUTaHA, B COOTBETCTBUM C HACTOSILIMM OMHCAHUEM, OTHOCHTCS K MENTUAY,
KOBAJICHTHO CBSI3aHHOMY C MOJIEKYJISIPHBIM KapkacoM. Kak mpaBujio, Takue MenTHIbl COAepIKaT
aBe Wi 0OoJjiee PEaKIMOHHOCIOCOOHBIX TPYMIl (TAKUX KaK OCTATKU LUCTEHHA), KOTOPBIE
crocoOHbI 00pa30BbIBATh KOBAJICHTHBIC CBSI3M C KapKacoOM, U MOCIEJOBATEIbHOCTb MENKIY
YKa3aHHbIMH PEAKLHOHHOCTIOCOOHBIMH ~T'PYINAaMH, KOTOpas Ha3blBAaeTCs MeTNieo0pa3Hoi
MOCJIEIOBATEIbHOCTBIO, TOCKOJBKY OHa O0pa3yeT NeT/io, KOrAa MeNnTHA CBSI3bIBAeTCs C
KapkacoM. B nmaHHOM ciyuae MenTHUAbI CONEpPKAT MO MEHbLIeH Mepe TPU OCTaTKa LHCTEHHA
(obo3Hauaemble 3nech kak Cj, Cj; u Cij;) 1 00pa3yroT o MEHbIIEeH Mepe Be TETJIN Ha KapKace.

IIpeumyugecmea nenmuoHvIX 1UAHO08

Hexkoropble OUIMKINYECKHE MENTHAbI 0 HACTOSIIEMY H300pEeTEeHHI0 00JagaloT psiioM
NOJIE3HBIX CBOWMCTB, KOTOpbI€ TMO3BOJIIIOT CYMTaThb HX JIEKAPCTBEHHBIMU MOJIEKYJIAMH,

NOAXOAAINUMHU AJIsI UHBEKIIUOHHOI'O, MHTAJIIHUOHHOI'O, Ha3aJIbHOI'O, OKYJIIPHOIO, MEPOPAJIbBHOTO



WJIM MeCTHOTO BBeZieHUs1. K TakuM moJie3HbIM CBOHCTBaM OTHOCSATCSI:

- MexBunoBasi mepeKpecTHass peakTUBHOCTb. HeKkoTopble JHUraHibpl IEMOHCTPUPYIOT
MEPEeKPECTHYI0 PEaKTUBHOCTh B OTHouIeHHH PBP pasHbx BunoB Oakrepuil u, CleIOBaTENbHO,
MOTYT HCIIOJIb30BAThCS ISl JIeYeHUs] WH(EKINH, BbI3BAHHBIX HECKOJBKMMU BUIAMH OakTepuil.
Jlpyrue nurasael MOTyT ObITh BbICOKOCTIeLu(uuHbIMUA K PBP onpeneneHHbIx BHIOB OakTepui,
YTO MOXKeT ObITh MOJIE3HO AJisi JiedeHus: nHpekuun Oe3 moOouHOro ymepda s MOJEe3HOH
¢nope! nanueHTa,

- Ilporeasnas cTaOMIBHOCTh. BUIMKINYECKHE TENTUAHbIC JIMTAHABI TOJUKHBI B HIeae
JIEMOHCTPHPOBATh YCTOMYMBOCTD K MAEHCTBUIO IUIA3MATHYECKUX MPOTEa3, SMUTENHUATbHBIX
("3asikOpeHHBIX B MeMOpaHe") mpoTeas, MpoTeas *KejiyaKa U KUIIEUHHUKA, POTea3 MOBEPXHOCTH
JIETKUX, BHYTPUKJIETOUHBIX NpoTeas u T.1. [IporeasHas cTaOMIbHOCTD OJDKHA MOAAEPIKUBATHCS
Cpeau pasHbIX BUJIOB, YTOOBI OCHOBHOM OMIIMKINYECKUN KaHAUIAT MOXKHO ObUIO pa3padaThiBaTh
HAa JKUBOTHBIX MOJIEJISIX, & TAK)KE C YBEPEHHOCTHIO BBOIUTD JIFOMSIM;

- Xenaembiii mpoduae pacTBOPUMOCTH. PacTBOPHMMOCTb 3aBHUCHT OT OTHOLICHHUS
3apSUKEHHBIX M TUAPO(MIIBHBIX  OCTATKOB K  TruUApodoOHBIM  OCTaTkaM U 4HCIa
BHYTPU/MEXMOJIEKYJISIPHBIX BOIOPOIHBIX CBSI3eH, OHA SIBJIIETCS MapaMeTPOM, BaKHBIM IS
MIOJIy4EHHUST KOMITO3ULIMH U TOCTIKEeHUs abcopOuny;

- OnTtumanbHbI TEpHOA TONYKM3HM B IJIa3Me€ KPOBOTOKa. B 3aBHCHMMOCTH OT
KJIMHUYECKHX TIOKa3aHMH M CXEeMbl JIEYeHHs MOXeT mnoTpedoBaTbesi  paspaboTka
OMLIMKIIMYECKOrO MEeNTHAA I KPATKOBPEMEHHOTO BO3JEHCTBUS B YCJIOBUSX JIUEHHUS] OCTPOTO
3aboneBanusi, WIK pa3paboTka OWLMKJINYECKOTO TMEeNTHAAa C TMOBBIMIEHHBIM BpPEMEHEM
yIepKaHUsi B KPOBOTOKE, KOTOPBIH SBJIAETCS ONTHMAJbHBIM JUIsl JIEUEHHS XPOHMYECKHX
Oosne3HeHHBIX cocTOsiHUM. [lpyrumu QakTopamu, ONpEenessIOIUMHI JKeTaeMblil  MepHOa
NOJYKU3HU B IUJIa3Me, SIBJSIFOTCS TpPeOOBAaHUS IUIMTENBHOTO BO3IAEHCTBHSA U O0€CIIeYeHUsI
MaKCHUMAJIbHON  TepaneBTHYeCKOH OS(P(EKTMBHOCTH 10 CPaBHEHUIO C  CONYTCTBYIOIIEH
TOKCHUKOJIOTHEH BCJIEACTBHE IJTUTEIbHOIO BO3EHCTBUS CPEACTBA;, U

- CenexTuBHOCTh. HekoTOpble MENTUAHBIC JMTAHIbI MO HACTOSIIEMY H300PETEHUIO
JIEMOHCTPHUPYIOT CeleKTHBHOCTh B OTHomeHun MTI1-MMP, HO He cnocoOHBI MEpeKpecTHO
B3aUMOJIEHICTBOBATH ¢ TakuMHU u3odpopmamu MMP, kak MMP-1, MMP-2, MMP-15 u MMP-16.

Dapmayesemuyecku npuemaemvie conu

Crnenyer mOHUMATh, YTO COJIEBbIE (POPMBI BXOAST B 0OBEM 3TOT0 U300PETEHUS], U CChLUIKU
HAa MENTHIHBIE JINTAHbI BKIFOYAIOT COJNEBbIE (DOPMBI YKA3aHHBIX JIUTAHIOB.

Conu 1o HacTosIEeMy H300PETEHHUI0 MOXKHO CHHTE3HPOBATh U3 UCXOJHOTO COSTUHEHMS,
COZEpPIKALIET0 OCHOBHOW WJIM KHCJIOTHBIH (DparMeHT, ¢ IMOMOIIBI0 OOBIYHBIX XHMHUYECKUX
METOJIOB, TAKUX KaK MeTozbl, onrcanHble B Pharmaceutical Salts: Properties, Selection, and Use,
P. Heinrich Stahl (Editor), Camille G. Wermuth (Editor), ISBN: 3-90639-026-8, TBepabiii
neperuiet, 388 crpanui, aBryct 2002 r. OOBIYHO TaKHUe COJIU MOYHYAIOT MyTeM B3aUMOEHCTBUS
CBOOOIHBIX KHCJIOTHBIX HJIH OCHOBHBIX (DOPM YKa3aHHBIX COEIWHEHMH C MOIXOASIIUM
OCHOBAaHHEM WJIM MOAXOJAIIEeH KUCIOTOH B BOJE WJIM B OPTraHUYECKOM PACTBOPUTENE, WM B UX

CMECCH.



KucnorHo-anauTHBHbIE COU (MOHO- FUTH AU-COJIM) MOKHO MOJIYYHTh C UCTIONb30BAHUEM
LIMPOKOTO psfia KHUCIOT, KaK HEOPraHMYeCKUX, Tak U opraHudeckux. IIpumepbl KHUCIOTHO-
aAIUTUBHBIX COJIEN BKJIIOYAIOT MOHO- WJIM AU-COJIH, MOJYyUEHHbIE C UCIONIb30BAHUEM KHCIIOTBI,
BbIOPAaHHOW M3 TPYNIbL, COCTOSIIEH W3 YKCYCHOW, 2,2-AMXJIOPYKCYCHOH, aIMITMHOBOH,
aNbIrMHOBOM, acKOpOMHOBOH (Harmpumep, L-ackopOuHoBOI1), L-acnaparunoBoi,
0eH30J1CyIbOHOBOM, OeH30MHOM, 4-aneTaMuao0eH30HOM, OyTaHOBOH, (+)kaM(pOpHOH,
kampopocyibponoBoit,  (+)-(1S)-kamdpop-10-cyabpOoHOBON,  KAaNPHUHOBOW,  KAaIpPOHOBOM,
KaInpuIOBOM, KOPUYHOM, JIMMOHHOM, LIUKJIAMHHOBOM, NONEUMJICEPHOM,  3TaH-1,2-
IuCyb(HOHOBOM, 3TaHCYIb()OHOBOH, 2-THAPOKCUITAHCYIb()OHOBOH, MypaBbHHOH, (HyMapOBOW,
rajlaKTapHOW, T€HTH3MHOBOM, TJIFOKOTE€NTOHOBOH, D-TIIFOKOHOBOH, MIIOKYPOHOBOH (Hampumep,
D-ri1r0KypOHOBOH KHCJIOTBI), TIYTAMHHOBOW (Hanmpumep, L-riayTaMHHOBOI), 0-OKCOTITYTapOBOH,
TJIUKOJIEBOM, THUIITYPOBOMH, TraJIOT€HOBOAOPOIHONW KUCJIOTHI (Hampumep, OpOMHCTOBOIOPOIHOM,
XJIOPUCTOBOIOPOIHON, HOAMCTOBOAOPOAHOM), HM3ETHOHOBOHW, MOJOYHOH (Hampumep, (+)-L-
MoJsiouHoH, (£)-DL-Mono4uHOI), TaKTOOMOHOBOH, MaJleMHOBOMW, s0JO4HOH, (-)-L-s01049HOMH,
MaJIOHOBOH, (£)-DL-mMuHpaneHOH, MeTaHCYIb(GOHOBOH, HapTaNUH-2-Cynb()OHOBOH, HadTaIHH-
1,5-nucynboHoBOM, 1-ruaApOKCH-2-HAPTOWHON, HUKOTHUHOBOM, a30THOMH, OJIGMHOBOM, OPOTOBOMH,
I1aBEJICBOH, MaJbMUTHHOBOM, MaMOWHOBOH, (hoc(opHOH, MPOMMOHOBOH, MUPOBUHOTPaaHOH, L-
MUPOTJTYyTAMUHOBOM,  CAJIMIHMJIOBON, 4-aMHUHOCAJHIMIIOBOW  CeDAllMHOBOH, CTE€apHHOBOM,
SHTapHOM, cepHOH, AyOunbHOH, (+)-L-BUHHOH, THOLMAHOBOH, M-TOJYOJCYIb(POHOBOH,
YHACLMUJIEHOBOH U BajJepUaHOBOM KUCJIOT, a TakkKe AalWIMPOBAHHBIX AaMHHOKUCIOT U
KaTHOHOOOMEHHBIX CMOJL.

OpnHa KOHKpeTHas IpyMmna cojiell COCTOUT U3 COJIeH, MONyUYE€HHBIX U3 YKCYCHOM, COJISTHOH,
HonuctoBogoponHoi, (GocopHOH, a30THOH, CEpHOH, JUMOHHOH, MOJIOUHOW, SHTapHOM,
MaJIeHHOBOIA, A0JIOUHOM, W3ETHOHOBOIA, bymapoBoii, OeH30CyIb(hOHOBOH,
TONYOJICYJI()OHOBOM, ~ CEpHOM,  MeTaHCyJb(QOHOBOH  (Me3uaar),  STAHCYJIb(OHOBOW,
Ha(TaMHCYIb()OHOBOMW, BaJePUAHOBOM, MPOMAHOBOM, OyTaHOBOM, MaJlOHOBOM, MIFOKYPOHOBOM
U JakToOMoHOBOW kucioT. KoHkperHas conb mpencraeisier coboil rumpoxiopun. Jpyroit
KOHKPETHOMN COJIBIO SIBJISIETCS alleTarT.

Ecnu coenuHeHue SBISIETCS aHUOHHBIM MM COACPKUT (YHKLUHMOHAJIBHYIO TPYIINY,
KOTOpast MokeT ObITh aHnoHHOM (Hanpumep, -COOH mosxet npespamarbes B -COO”), TO MOXKHO
NOJYYUTh  COJb, OOPa3OBaHHYK) OPTraHMYECKUM WM HEOPraHWYECKHMM OCHOBAHUEM,
TeHEePUPYIOIIUM MOAXOASIIMUNA KaTHOH. lIpuMeprl MOAXOIALIMX HEOPTraHMYECKUX KaTHOHOB
BKJIIOYAIOT, 0€3 OrpaHMYEHHs], HOHbI LIENOYHBIX MeTalioB, Takue kak Li*, Na* u K, kaTuons

2 2
L[EJIOYHO3EMENbHBIX METAIUIOB, Takue kak Ca~* 1 Mg™*, i apyrue kaTHOHsI, Takue kak Al**

WA
Zn". TlpuMepsl MOOXONSAIIMX OPraHMYECKMX KATHOHOB BKJIFOYAIOT, 0€3 OrpaHU4eHHs, HOH
ammonusi (T.e. NH;") u 3amemennsie nonel ammonus (Hampumep, NH3RY, NH,R,*, NHR;",
NR4"). TIpumepamMu HEKOTOPBIX MOAXOMASANIAX 3aMEIIEHHBIX MOHOB aMMOHHMS SIBJISIFOTCSI MOHBI,
MOJIy4YE€HHbBIE u3: METHUJIAMHUHA, STUJIAMUHA, OU3TUIIAMUHA, IIPONUJIAMUHA,
OUIUKIOTEKCHUJIAMUHA,  TPUSTUJIAMUHA, OyTHJIAMHHA, OSTWICHAMAMHHA,  3TAHOJAMMHA,

OUATAHOJNIAMUHA, TUIEepasuHa, OeH3mwiaMuHa, (eHWIOeH3WIaMHUHA, XOJMHA, MerJlyMHHA U



TPOMETaMHHA, a TAK)K€ M3 aMHHOKHUCIIOT, TAKUX KakK JIM3UH W apruHuH. IIpumepom oOprdHOTrO
HMOHA Y€TBEPTUYHOIO aMMOHUS SIBJISIETCS N(CH3)4+.

Ecnu mentuael mo HacrosimeMmy H300pPETEHHIO COMEP’KaT aMUHOTPYIIY, OHH MOTYT
00pa3oBbIBaTh COJM YETBEPTHUHOIO AMMOHUS, HAINPUMEp, B Pe3yJbTaTe B3aUMOAEHCTBHUS C
AKWJIMPYIOLINM CPEACTBOM I10 CIIOCO0aM, XOPOLIO U3BECTHBIM CIIELUAIICTY B TAHHOI 00J1acTH.
Takue coeaMHEeHMs YETBEPTUYHOTO AMMOHUS BXOAAT B OOBEM MENTHAOB IO HACTOSIIEMY
N300pETEeHHIO.

Mooughuyuposannvie npoussoonvie

CnenyeT mNOHUMATh, YTO OMNpPENEICHHbIE 37eChb MOAU(UIIMPOBAHHBIE MPOH3BOIHBIE
NEeNTUAHBIX JIMTAHAOB BXOIIT B 00BeM Hacrosimero wusodOperenus. [Ipumepsl Takux
NOAXOMALINX MOIU(PHUIMPOBAHHBIX MPOM3BOAHBIX BKJIIOYAOT B cebst onmHy wmiau Oonee
monuuKanmii, BbIOpaHHBIX U3 N-KOHIEBbIX W/miu C-KOHIEBBIX MONU(MHKAIMIA, 3aMeHbI
ogHOro wiM 0OoJee aMHHOKHCIIOTHBIX OCTaTKOB OJHUM Wi Oojee HENPUPOIHBIMU
AMHHOKHCJIOTHBIMA ~ OCTaTKaMHu  (HampuMep, 3aMeHbl OJHOro WiIM Oojee  MOJSPHBIX
AMHHOKHUCJIOTHBIX OCTaTKOB OJHOW WIIM 0oJjiee W30CTEPUUECKUMH WIIM H303JEKTPOHHBIMHU
AMHHOKHCJIOTAMH, 3aMEHbl OIHOrO WM OoJiee HEMOJSIPHBIX AMHHOKHCIOTHBIX OCTaTKOB
APYTUMH  HETIPUPOJHBIMH  H30CTEPUUYECKUMH MM H303JIEKTPOHHBIMA aMHUHOKHCIIOTaMH),
no0aByieHUsT CIIEWCEPHOM TPYIIBI;, 3aMEHbI OJJHOTO HJIM 0OJiee YyBCTBUTENBHBIX K OKHCICHHIO
AMHHOKHUCJIOTHBIX OCTATKOB OJTHUM WJIH OOJie€ YCTOMYUBBIMU K OKHCICHUIO aMUHOKHCIOTHBIMU
OCTaTKaMM; 3aMEHbI OJJHOTO MM O0Jiee aMUHOKHCIOTHBIX OCTATKOB HA aJJAHWH, 3aMEHbI OHOTO
i 6onee L-aMUHOKHCIIOTHBIX OCTATKOB OAHUM WM Oosiee D-aMUHOKHMCIOTHBIMH OCTAaTKaMU,
N-ankunupoBaHusi OfHON WM Oojiee aMUAHBIX CBsi3eH BHYTPU OMLMKIIMYECKOTO MENTHIHOTO
JIMTaHAa; 3aMeHbl OMHOH MM Oojiee NMENTHUAHBIX CBs3eH CypPpOTaTHOW CBSI3bIO, U3MEHEHHS
IJIMHBI TIENITHAHOTO OCTOBA; 3aMEIleHHs BOAOpPOAa Ha anb(a-yriaepoae OAHOro wiu Oosee
AMMHOKHCJIOTHBIX OCTAaTKOB APYrOM XUMUYECKOH Ipynnoi, MOAU(PUKALIUA AMHHOKHCIIOT, TAKHX
KaK LHMCTEHH, JIM3WH, [JyTamar/acnapTtaT U THPO3WH, MOAXOISIIIUMH aMHHAMH, THOJIAMH,
KapOOHOBOW KHCJIOTOW U pEareHTaMH, B3aUMOIEHCTBYIOIIMMHU C (EHONIOM, C LENbio
(YHKIMOHATM3AIMH YKAa3aHHBIX AMUHOKHCIIOT, & TAK)KE BBEICHUS MJIM 3aMEHbl AMHHOKHUCIIOT C
TOCTH)KEHUEM OPTOTOHAJBHBIX PEAKIIHOHHBIX CBOWCTB, 00€CIIEYMBAONINX (PYHKIIMOHAIN3ALIUIO,
HAaNpuUMep, AMHHOKHUCIIOT, HECYLIMX a3HUIHble WM AaJKUHOBBIE TPYMIbL, KOTOPBIE MAEaroT
BO3MOXKHOH (DYHKLIMOHAIM3ALMIO QJKHHOBBIMH HJIM COAEPKAIIMMH  a3ujx  (parMeHTaMu
COOTBETCTBEHHO.

B onHOM BapuaHTe OCyILIeCTBICHHS MOIUPUIMPOBAHHOE NPOM3BOJHOE COHEPIKUT
momudukarmo Ha N-koHune w/mim C-xoHue. B apyrom BapwanTe  OCYIIECTBIICHHS
MOIU(HUIMPOBAHHOE MPOM3BOJHOE TMOJYYAOT MyTeM N-KOHLEBOW MOOU(PUKALNH C
UCTIONIb30BAHUEM TOAXOMSIINX PEareHTOB, B3aUMOAEHCTBYIOIUX C aMUHOrpymmnou, w/mimm C-
KOHLIEBOI MOAM(UKALNU C UCTIONBb30BAHUEM IMOIXOSIINX PEAreHTOB, B3aUMOIEHCTBYIOIUX C
kapOokcurpynmnoil. B apyrom BapuaHTe OCYLIECTBICHUs Yyka3aHHass N-koHuesas win C-
KOHLIeBas MOMU(pUKaIUs BKIIOUaeT no0aBieHne 3QpQPpeKTopHON IPyIbl, HEOrPAHHYUBAIOIIUMUI

IpUMepPaMHU KOTOPOH SIBIIIOTCSA LIUTOTOKCUYIECKOE CPENICTBO, PAAMOXENIATOp WK XpoModop.



B npyrom BapmaHTe OCyliecTBIeHHs MOAU(PHUIMPOBAHHOE MPOM3BOJHOE COAEPIKUT N-
KOHLEBYIO Moxaubukauuio. B apyrom BapuaHTe ocyiuecTBieHus N-KOHLEBas MOAU(UKALIUSA
BKJIFOUAET BBeeHHE N-KOHLIEBOM alleTWIIbHOM rpynnbl. B naHHOM BapuaHTe ocyiuecTBieHust N-
KOHIIEBYIO LIMCTEMHOBYIO rpynmny (oOo3Hayaemyro 31ech Kak Cj) KIMUPYIOT YKCYCHBIM
AHTUIPUIIOM WM APYTUMH MOAXOASIIMMH pPeareHTaMu BO BpeMs MNENTUAHOTO CHHTE3a C
MOJIyYeHHEM MOJIEKYJIbI, aleTUIUpoBaHHON 1Mo N-koHuy. IIpenmylnecTsoM TaHHOTO BapHaHTa
OCYLIECTBJIEHUS]  SIBJSIETCS  yAAQJ€HHE  MNOTEHLUAJIbHOIO  y4dacTKa  PAaCHO3HABAHUS
AMHUHOTIENITHAA3aMHU U U30eKaHNe BOZMOXKHOM Aerpagauuy OMLUKIMYECKOro MeNTHAA.

B anmpTepHaTMBHOM BapuaHTE OCYINECTBJIEHUS N-KOHLIEBas MOAU(HUKAIMS BKJIIOYAET
noOaBjieHHEe MOJIEKYJIIPHOW  CHEHCepHOM Tpymmbl, KOTopash O0JierdaeT KOHBIOTALHIO
3¢ (eKTOPHBIX TPYII U COXPAHEHHE aKTHBHOCTH OWIMKIMYECKOrO MENTHIA MO OTHOLICHUIO K
€ro MUIIEHU.

B npyrom BapumaHTe OCYLIECTBIEHHsS MOAWU(UIMPOBAHHOE MPOU3BOAHOE comepkuT C-
KOHUIEBYIO Monupukauuio. B npyrom Bapuante ocymectsierus C-KOHIEBas MOAU(UKALIUS
BKJIFOUaeT B ceds BBeNEeHHWE aMHOHOW rpymmbel. B nmaHHOM BapmanTe ocymectBieHus C-
KOHIIEBYIO LIUCTEMHOBYIO Tpymmy (o0o3Hadaemyro 31ech Cj;) NPUCOSOUHSIOT BO BpeMs
NEeNTHIHOIO CUHTE3a B BUJE aMufa C MOJyYeHHEM MOJIEKYJbl, aMUAUpOBaHHON no C-KoHIy.
IIpenmylecTBO JaHHOTO BapUaHTa OCYLIECTBJIEHHUS 3aKJIIOYAETCs B YAAJIEHUN NOTEHIUAIBHOTO
y4acTKa Pacrio3HaBaHUs KapOOKCHUIIENTHAA30H M CHIDKEHHHM BO3MOXKHOCTU MPOTEOIUTUYECKON
aerpaganuy OULUKIMYECKOro NEeNTHA.

B onHOM BapuaHTe OCyLIECTBICHHMS MOAUDUIMPOBAHHOE NPOU3BOAHOE COAEPIKUT
3aMEHy OAHOro miu 0ojiee aMHUHOKHMCIOTHBIX OCTaTKOB OJHUM WM OoJiee HENpUPOAHBIMU
AMMHOKHCJIOTHBIMH OCTaTKaMH. B 3TOM BapuaHTe OCYILNECTBJIEHHS MOTYT OBITh BBIOpAHBI
HETIPUPOAHbIE AMUHOKUCIIOTBI, COAEPIKAIUe U30CTePUIECKNe/M303JIeKTPOHHbIE OOKOBBIE LIETH,
KOTOpBIE HE PACHO3HAIOTCS JEerpagipyoIlUMU MPOTea3aMH M He OKa3bIBAIOT KaKOro-Iuoo
HeOaronpUsITHOrO BO3AEMCTBUSI HA aKTUBHOCTh B OTHOILIIEHUH MHUIIIEHH.

ANBTEpHATUBHO MOXKHO HCIIOJIb30BAaTh HEMPUPOIHbIE AMHUHOKHCIIOTHI, COAEp Kallne
MPOCTPAHCTBEHHO OrpaHUYEHHbIe OOKOBBIE Lienu, oOecrnevynBaroIire KOH(POPMAIIMOHHBIE U
CTEPUYECKHUE 3aTPYAHECHUS JJIsl MPOTEOJIUTUYECKOrO THAPOIN3a COCEAHEN MeNTUAHON CBsi3u. B
YaCTHOCTH, B KadyeCcTBe TaKWX aMHUHOKHCIOT MOXHO MCIOJIb30BaTh AHAJIOTUB IPOJIMHA,
AMHHOKHUCJIOTBI ¢ OObEMHBIMH OOKOBBIMHU IieTsiMU, C-Iu3aMeleHHble TPONU3BOIHBIE (TaKHUe KaK
AMUHOM3OMACJIsTHAsl  KuchoTa, Aib) W IUKIOAMHHOKHCIOTBI, TPOCTOE MPOU3BOIHOE
NpeACTaBisieT cOOOH aMHHOLMKJIOTPOITMIKAPOOHOBYIO KHCIIOTY.

B onHOM BapmaHTe OCyIeCTBIEHHSI MOTU(PULIUPOBAHHOE MPOU3BOAHOE MOIYHAIOT MyTEM
noOaBJieHHs] CIeHCepHON TPymIbl. B mpyrom BapwaHTe OCYLIECTBJICHHS MOIU(PULIMPOBAHHOE
NPOM3BOIHOE TMONYYAOT MyTeM NOOaBJICHUS CHEHCEepHOH rpynmbl K N-KOHLEBOMY LHUCTEHHY
(Ci) w/unu C-xonuesomy uucrenny (Ciii).

B onHOM BapmaHTe OCyLIECTBIEHMS MOAM(DULMPOBAHHOE IPOU3BOIHOE BKIIOYAET
3aMEHy OFHOrO WK Oosee YyBCTBUTENBHBIX K OKHUCIEHHUI0 aMHUHOKHCIIOTHBIX OCTAaTKOB OJHUM

unu donee YCTOﬁqHBbIMH K OKHCJICHHUIO aMHHOKHUCJIOTHBIMU OCTATKaAMM.



B onHOM BapmaHTe OCyLIECTBIEHMS MOAM(DULIMPOBAHHOE MPOU3BOJHOE BKIIOYAET
3aMEHy OIHOro wiu Ooyiee 3apsKEHHBIX aMHUHOKHCIOTHBIX OCTAaTKOB OJHUM MM Oojee
ruapopOOHBIMH AMUHOKHUCIOTHBIMU OCTaTKaMu. B ambTepHAaTMBHOM BapHaHTE OCYLIECTBIICHUS
MOIU(ULIMPOBAHHOE MPOM3BONHOE BKJIIOYAET 3aMEHy OAHOro mwiu Oosnee runpodoOHBIX
AMMHOKHCJIOTHBIX OCTaTKOB OJHUM WM 0oJjiee 3apsuKeHHBIMM aMUHOKHCIIOTHBIMH OCTaTKaMH.
ITpaBunbHBIH OanaHC 3apsDKEHHBIX U TUAPOPOOHBIX AMHMHOKHCIOTHBIX OCTaTKOB SIBJISIETCS
B)KHOH XapaKTEepUCTUKOW OMIMKIMYECKUX MENTUAHBIX juraHnoB. Hampumep, ruapodoOHble
AMHHOKHUCJIOTHbIE OCTaTKH BJIMSIFOT HA CTENEHb CBS3bIBAHUS IJIA3MATUYECKHX OEJIKOB H,
CJIEIOBATENIbHO, Ha KOHLEHTPALMIO CBOOOAHON HOCTYNMHOW (pakiuu B Mja3Mme, TOrga Kak
3apsSUKEHHBIE AMHHOKHCJIOTHBIE OCTaTKM (B YaCTHOCTH, AprUHMH) MOTYT BIUSTh Ha
B3aumozeiicteue nentuaa ¢ (GochoaunmuaHBIME MeMOpaHAMM Ha TOBEPXHOCTH KJIETOK.
Coueranue OBYX yKa3aHHBIX BHIOB AMHUHOKHCJIOT MOJKET BJIMSATH HAa MEPUOJ IOJIyBBIBEICHUS,
00BeM pacnpeneNeHrst U SKCIO3UIMI0 MENTUAHOTO JICKAPCTBEHHOTO CPENCTBA U MOXKET OBITh
ONTUMH3UPOBAHO B COOTBETCTBUHU C KJIMHHYECKMM pe3yibraToM. Kpome TOro, mpaBHIIbHOE
COYETAaHUE 3apSHKEHHBIX AMHHOKHCIIOTHBIX OCTaTKOB M THAPO(OOHBIX aMHHOKHCIOTHBIX
OCTaTKOB M MX YHCIO MOXET YMEHBLINTH Pa3ApakeHHE B MECTe MHBEKUWH (E€CIH MeNTHIHbIHI
npenapaT BBOAST MOJKOXKHO).

B ongHOM BapmaHTe OCyLIECTBIIEHMS MOAM(DULMPOBAHHOE MPOU3BOJHOE BKIIOYAET
3aMEHy OJHOro HMiu Oojiee OCTaTKOB L-aMHHOKHCIOT OOHHUM Win Oojiee ocratkamu D-
aMUHOKUCIIOT. CuWTaercs, 4YTO 3TOT BapHUAHT OCYLIECTBIEHHsS IIO3BOJIIET YBEJIUYHUBATH
NPOTEOJIUTHYECKYIO CTAOMIIBHOCTD 3a CUET CTEPHUYECKUX 3aTPYAHEHUI M 3a CUET CIIOCOOHOCTH
D-amuHokucnoT crabunmsnpoBaTth koHpopMmarmu B-u3rudos (Tugyi et al (2005) PNAS, 102 (2),
413-418).

B omHOM BapuaHTe MOAM(UIMPOBAHHOE MNPOU3BOAHOE MOJYHYAIOT IyTEM yIAJeHHs
MOOBIX AMHHOKHCJIOTHBIX OCTaTKOB M 3aMEHY MX Ha OCTaTKH anaHuHa. [IpemmymecTBoM 3TOro
BapUAHTa  OCYLIECTBJICHHs  SIBJIIETCS ~ yJOaJeHWe  MOTEHLMAaJbHOTO  caiita  (CaiToB)
MPOTEOJIUTUUECKON aTaKu.

Crnenyer OTMETHTD, YTO KOKAYIO U3 BBILEYMOMSHYTHIX MOIU(UKALMI MpeTHaMEePEHHO
OCYIIECTBIISIFOT JJIsS TOBBIICHUS AKTUBHOCTH MJIM CTaOWIbHOCTH mentupa. JlanbHelmero,
00yCJIOBJIEHHOTO MOAM(HUKAIMAMY, TMOBBIIEHUS] AKTUBHOCTH, MOXHO AOCTHYb C IOMOLIBIO
CIEAYIOLINX MEXaHH3MOB!

- Beemenne ruapodoOHBIX (parMeHTOB, TUAPOGOOHOCTH KOTOPBIX NPUBOAUT K
CHIDKEHHIO CKOPOCTEH AUCCOLMALIN, U, KaK CIEICTBHE, K MOBBIEHHIO CPOACTBA,

- BBemeHme  3apsDKEHHBIX — TPYII,  KOTOpPbIE  XapakTEPH3YIOTCS  MOHHBIMHU
B3aUMOJIEHCTBUSMH JAJBHETO ACUCTBUS, IPUBOIAIINMU K MOBBIIEHUIO CKOPOCTEH acCOLUAINN
U, ClleloBaTeNbHO, cpoacTBa (cM., Hanpumep, Schreiber et al, Rapid, electrostatically assisted
association of proteins (1996), Nature Struct. Biol. 3, 427-31); u

- BBenenue B menTUa JOMOJHUTEIBHOIO MPOCTPAHCTBEHHOTO OrPaHUYEHHs], HApUMep,
NyTeM HaJJIeXKalero NpOCTPAHCTBEHHOIO OrpaHUYEHUsI OOKOBBIX IieTeld aMHHOKHUCIIOT, YTOOBI

NoTeEpss SHTPONHUU Oblla MHUHHUMAJILHOH npu CBA3bIBAHUHU C MUIICHBIO, MPOCTPAHCTBEHHOI'O
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OTpaHMYEHUs] TOPCHUOHHBIX YIJIOB OCHOBHOW LIEMM Tak, 4YTOOBI TOTEps SHTpOnHUH ObLia
MUHUMAJIbHON TPU CBSI3BIBAHUU C MHUIIEHBIO, M BBENEHUS IOMOJTHUTEIbHBIX IUKJIM3ALUN B
MOJIEKYJTy TIO UACHTHYHBIM MTPUYUHAM.

(0030psI MokHO HaliTu B Gentilucci et al, Curr. Pharmaceutical Design, (2010), 16, 3185-
203, u Nestor et al., Curr. Medicinal Chem (2009), 16, 4399-418).

H3omonnvie eapuanmsoi

Hacrosimmee  m3oOpereHue — BKIOYaeT  BCe  (papMalleBTUYECKH  MpPHEMJIEMbIE
(paguo)u30TOIN-MeYeHble MENTHIHbIE JTUTaHIbl M0 HACTOSINEMY M300PETEHHI0, B KOTOPBIX OIUH
win OoJiee aTOMOB 3aMEHEHbI aTOMaMH, UMEIOIINMH TaKOU K€ aTOMHBIM HOMEpP, HO aTOMHYIO
Maccy WJIM MacCOBOE€ YHCIJIO, OTJMYHbIE OT aTOMHONH MaccChl MJIM MacCOBOI'O YHCJa H30TOIA,
OOBIMHO BCTPEYAIOIIErOCs B TPHPONE, a TakKe NeNTHIHbIE JIUTaHAbl MO HACTOSIIEMY
U300pETEeHNI0, K KOTOPBIM MPUCOSAMHEHbl METAJJIOXENATUPYIOIINe TPYIIbl (HA3bIBAEMbIE
"3 dexTopabIMH"), KOTOpBIE CIIOCOOHBI YIEPKUBATh PEJIEBAHTHbIE (PagUO)H30TOMNbL, U
NEeNTHAHbIE JIMTAHABl 1O HACTOSIIEMY HM300pPETeHHIO, B KOTOPBIX  ONpEIeeHHbIE
(YHKIIMOHAJIbHBIE TPYIIITHI KOBAJIEHTHO 3aMEIIeHbl COOTBETCTBYIOIIUMHU (PaJHO)U30TONAMH WJTH
(YHKIIMOHAILHBIMH TPYTIIAMUA, MEYEHHBIMH H30TOTIAMH.

[Tpumepbl H30TONOB, MOAXOSIINX JJISI BBEICHUS B IENTHIHbIC JIUTAHIBI [0 HACTOSIIIEMY
M300PETEHHIO, BKIIOYAIOT H30TOMBI BOXOpoa, Takue kak “H (D) u “H (T), yriepona, Takie Kak
He, Be u M, XJIOpa, TaKhe Kak ¢y, ¢dTopa, Takue Kak F jona, Takue xax 'L P u V'L
asora, Takue kak N u N, kucnopoma, takue kak O, 'O u '*0, docdopa, Takne xak P,
Cephl, TaKUE KaK 358, MENIH, TaKue Kak 64Cu, rajiaus, Takue Kak Ga wm 68Ga, UTTPUS, TaKUe
KakK 90Y, JIIOTELNS], TAKUE KaK 177Lu, U BUCMYTa, TAKHE KaK 23B;.

HekoTopble M30TOMHO-MeUeHHbIE MENTHIHBIE JIMTAHABI MO HACTOSINEMY H300pETEHHIO,
HaIrpuMep, COAEp:Kalllue PaAuOAKTUBHBIA H30TON, MOKHO HCIONb30BaTh ISl UCCIIENOBAHUS
pacrpeneneHust JeKapCTBEHHBIX CPEACTB W/UJIM CyOCTPaToB B TKaHsX. [lenTuAHbIC JIUTaH bl 110
HACTOSLIEMY HW300PETEHHIO MOTYT MOMOJHHUTEIbHO O0NagaTh LEHHBIMH JUATHOCTHYECKUMU
CBOICTBaMH, OJ1aromapsi KOTOPbIM MX MOKHO MCIIOJIb30BATh JUIsl AETEKIMH WIIH UASHTHOUKALIIH
00pa30oBaHUs KOMILIEKCA MEKIY MEYEHBbIM COSTMHEHHEM U IPYTHMH MOJIEKYJIAMH, TAKUMU KaK
nenTuabl, Oenku, (EepMEHTbI WM pelenTopbl. B Meromax AeTeKuMM WM WASHTUDUKAIIH
MOKHO WCIOJIb30BaTh COEOUHEHHs, MEUYEHHble TAaKUMH CpPEICTBAMH, KaK pPaJHMOU30TOIbI,
(bepMeHTBI, (IIyOpeCleHTHbIE BELIECTBA, JIOMHHECLIEHTHbIE BEINeCcTBa (HANpHUMep, JTIOMHUHOI,
MIPOU3BOHBIC JIIOMHUHOJA, JIOUU(pEpUH, 3KBOpHH U morudepaza) u ap. OcobeHHO MUPOKO
UCIIONIB3YIOT TaKH€ PaAUOAKTUBHBIE U30TOMBL, KaK TPUTHH, T.€. *H (T), u yrnepon-14, T.e. e,
BCJIEICTBUE MIPOCTOTHI UX BBEACHUS U AETEKIIHUH.

3amernenue Oojee TSKENIBIMH H30TONAMH, TAKUMH KaK JEUTEpHil, Harmpumep, ’H (D),
MOJKET JaTh OIpEeINeJCHHbIE TepareBTHUECKUe TMPEeUMYIIecTBa, OOYCIIOBJICHHBIE OOJbIIEH
MeTabOIMYeCKON CTaOMIIbHOCTBIO, HAMPUMEP, YBEIHMYEHHBIM MEPHOAOM TMOJYXKU3HU in VIVO,
WIH BO3MOXKHOCTBIO HCIOJIBb30BaHMs Oojiee HM3KUX 103, W, CJIeOBATENIbHO, MOXET OBbITh
MPEANOYTUTEbHBIM B HEKOTOPBIX 00CTOSITENIbCTBAX.

11~ 18 15 13
3amelnieHne M30TONAaMH, U3JMy4YaroIUMHU NO3UTpoHbl, Takumu kak  C, F, O u "N,
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MO>KHO HCIIONIb30BaTh Ui M3Y4YEeHUS 3aHATOCTH MHUIIEHH METOAOM IO3UTPOHHON SMHCCHOHHOM
tomorpadun (II9T).

MeueHble H30TONAMH COETUHEHMS TENTUHBIX JIMTAHAOB 10 HACTOSIIEMY H300PETEHHIO,
KaKk TpaBWJIO, MOXHO IIOJNYYUTh C IIOMOLIBI TPAIULHMOHHBIX CIIOCOOOB, H3BECTHBIX
CIeLUAIICTAaM B JaHHOW OOJACTH, MM CIIOCOOOB, aHAJOTMYHBIX OMHMCAHHBIM B IMPHJIAraeMbIX
IpUMepax, ¢ UCMOJB30BAHUEM MEUEHOIO COOTBETCTBYIOIIUM M30TOIOM PeareHTa BMECTO paHee
HCIOJIB3yEMOI0 HEMEUEHOIO PEareHTa.

Heapomamuueckuit monexynspnuiii kapkac

Ccbulkd B JaHHOM JOKYMEHTE Ha TePMHUH "HeapoMaTHUeCKUH MOJEKYJSpHbIA Kapkac"
OTHOCATCS K JTFOOOMY MOJIEKYJIIPHOMY KapKacy, ONpeNeeHHOMY 3/1€Ch, KOTOPBIH HE CONEPIKUT
apOMaTUYECKUH (T.€. HEHACHIIEHHBIH ) KapOOMKINIECKHHA WM TeTEPOLUKINYECKUI (parmMeHT.

[Monxonsimue mpuMepsl HEAPOMATHIECKUX MOJIEKYJSIPHBIX KapkacoB onucanbl B Heinis
et al (2014) Angewandte Chemie, International Edition 53 (6) 1602-1606.

Kak oTMedueHO B BBIIIEYKa3aHHBIX JOKYMEHTAX, MOJIEKYJISIPHBIA KapKac MOXKeT
NPEACTABIATH COOOH HEOOMBINYIO MOJIEKYITY, TAKYIO KaK HeOOJIbIasi OpraHM4YecKasi MOJIEKYJIa.

B onHOM BapmaHTe OCYIIECTBIICHHSI MOJIEKYJISIPHBIN KapKac MOXKET MPENCTaBIsATh COOOH
MakpoMoJieKysly. B ogHOM BapuaHTe OCYIIECTBJIEHMsI MOJEKYJSAPHbIH KapKac NpeCTaBisieT
co00¥ MaKpOMOJIEKYJTy, COCTOSIIIYIO U3 AMUHOKHCIIOT, HYKJIEOTUAOB WJIN YIJIEBONIOB.

B opgHOM BapuaHTe OCYINECTBIEHUS MOJIEKYJAPHBIM KapKac COMAEPKUT pPEaKTUBHbIE
IPYIIBL, CIOCOOHBIE B3aUMOAEHCTBOBaTH C (DYHKIMOHANBHOW Tpymmod (rpymnmnamu)
MOJIMIENTHIA C 00Pa30BaHNEM KOBAJIEHTHBIX CBSA3EH.

MonexkyJsipHbIH KapkaC MOXKET COAep)kaTb XHUMHYECKHE TPYMIbl, CIOCOOHBIE
00pa3oBbIBaTh CBSA3M C MENTHIAOM, TaKHE€ KaK aMHHBI, THOJbI, CIUPTbI, KETOHBI, aJbJETUIb,
HUTPUJIBI, KapOOHOBBbIE KHCJIOTBI, CIOXHBIE 3(DUpPBI, ANKEHBI, AJKUHBI, A3WUMAbL, AHTHAPHUJBL
CYKLIMHUMHU/JIbI, MaJIEUMU/IbI, AJIKUJITAJIOT€HUbI U AlIUIITaJIOT€HUABL.

ITpumepom off-HEHACHIIIEHHOTO KapOOHUIICOAepKAIIEro coequHenus siisercs 1,1',1"-
(1,3,5-tpuasunan-1,3,5-rpumn)rpunpon-2-en-1-on (TATA) (Angewandte Chemie, International
Edition (2014), 53(6), 1602-1606).

Dghpexmopnvie u pynkyuonanvHvie cpynnot

B coorBercTBHHM C IpyrMM acmeKTOM H300pETeHHE OTHOCHTCS K JIEKAPCTBEHHOMY
KOHBIOTaTy, COJEp KalleMy OINpPEAEIEHHbIN 3/1eCh MENTUIHbIN JIUTaHJ, KOHBIOTHPOBAHHBINA C
onHoM mu 6onee 3¢hHekTopHBIMU 1/ U (PYHKIIHOHAIBHBIMU TPYIIIAMH.

A dexropHbie W/nn GyHKINOHATIBHBIE IPYIIITBI MOTYT OBITh MPUCOEIUHEHBI, HATPHMED,
K N- wwmmm C-KOHIy MONUNENTHAAa, K AaMHUHOKHCIOTE BHYTPH NOJHUIENTHAA WA K
MOJIEKYJISIPHOMY KapKacy.

CootBercTByromue 3((HEeKTOpHBbIC TPYIIBI BKIOYAIOT AaHTUTEIA M WX YacCTH WU
¢parmenTter. Hanpumep, 3¢ dexropHas rpymnmna MOKeT COaepkaTb KOHCTAHTHBIN y4aCTOK JIETKOH
nern (CL) anrturena, nomeH CHI1 tspkenmoit nenm anturtena, nomeH CH2 Tspkenoil nenu
antutena, noMeH CH3 Tspkesol memw aHTWTena, Wid Jt0oOOe UX COYETAaHHE B JIOMOJIHEHHE K

OJTHOMY WJIM HECKOJIbKUM JIOMEHAaM KOHCTAHTHOT'O y4acTKa. DPPeKTOpHas IPyIIa MOXKET TaKxkKe
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COZepKaTh ULIAPHUPHBIA y4YaCTOK aHTUTeNna (TakoH y4acTOK OOBIMHO HAaXOIOUTCS MEXIY
nomenamu CH1 u CH2 monekyist IgG).

B crnenyromem BapuaHTe OCYILIECTBIEHHS 3TOro acrnekra uzodpereHust >¢dexkTopHast
rpyIIa COTJIacCHO HACTOsLIeMy H300peTeHHIo mpeacrasisier codoit Fe-yaacrok monekynsl IgG.
IIpenmouTuTenbHO NENTUAHBIM  JuraHa-3¢¢gexkTopHass TIpynma COrJacCHO  HACTOALIEMY
M300pETeHUI0 COMEPXKUT WMJIM BKJIIOUaeT TmOpHI menTuAHbli nurana-Fc, umerommii nepuon
NONTY>KU3HM tf neHb uiu OoJjiee, nBa IHs wiu Oojiee, 3 nHs uiau Oojee, 4 nHs uam Oosee, 5 mHEMH
wiu Oosee, 6 nHel wiu Oonee, uinu 7 nHed uim Oonee. Hanbonee mpeamnodTUTEIbHO MENTH THbIH
JIMTaHJ COTJIACHO HACTOSALIEMY H300PETEHUIO BKJIOYAET WM COAEPXKUT TMOPHI MENTHIHBINA
nurana-Fc, umeronuii mepuon noay»ku3nu tP, onuH AeHb wiu doee.

@DyHKIMOHAIbHbIE TPYIIbl BKJIKOYAKOT, KaK MPAaBHJIO, CBS3BIBAIOLINE TPYIIIHL
JIEKApCTBEHHbIE CPEICTBA, PEAKTUBHBIC TPYIIBI JJIsI TPUCOEAMHEHUs] OPYIUX (PparMeHTOB,
(YHKIMOHAJIBHBIE TPYIIBI, KOTOPBIE CIIOCOOCTBYIOT 3aXBaTy MAaKPOLHMKINYECKHX MENTHIOB
KJIETKAMHU U T.11.

CriocoOHOCTh MENTHOB MPOHUKATh B KJIETKH IO3BOJISIET METITHAAM ASHCTBOBATh MTPOTHB
BHYTPUKJIETOYHBIX MHUIICHEH. MMIIEHH, Ha KOTOpPble MOIYT OBbITh HANpPAaBIEHBI NENTHABL,
CHOCOOHBIE TPOHHMKATh B KJIETKH, BKJIOYAIOT (DAKTOPBI TPAHCKPHUIILNH, BHYTPUKIETOUHBIC
CHUTHAJIbHBIE MOJIEKYJIbl, TaKH€ KaK THPO3MHKHMHA3bl, U MOJIEKYJIbl, YYACTBYIOLINE B IyTH
anonTo3a. PyHKIMOHAIBHBIE MPYIIILL, 00ECIIEYNBAIOINNE TPOHUKHOBEHUE B KJIETKH, BKIIIOYAIOT
NENTUIB! FIIH XUMHUYECKHE TPYIIIbL, PUCOEANHEHHbIE TUOO0 K TeNTUAY, JTUO0 K MOJIEKYJIAPHOMY
Kapkacy. MO:XHO UCIIOJIb30BaTh TAKUE MENTUABI, KaK NPOU3BOAHbIe, HanpuMmep, VP22, HIV-Tat,
romeoOokcHOro Oenka Drosophila (Antennapedia), nanmpumep, kak ommcano B Chen and
Harrison, Biochemical Society Transactions (2007) Volume 35, part 4, p821; Gupta et al. in
Advanced Drug Discovery Reviews (2004) Volume 57 9637. IIpuMepbl KOPOTKUX MENTHAOB,
KOTOpBIe, KaKk ObUIO MOKa3aHO, 3(P(PEKTUBHO NMEPEHOCATCS Yepe3 IUIa3MaTHYecKue MeMOpaHbI,
BKJIFOYAIOT MENTH] NeHeTpaTuH u3 Oenka Antennapedia Drosophila (Derossi et al (1994) J Biol.
Chem. Volume 269 pl10444), comepkammii 16 aMHHOKHUCIOT, "MOIeNb aM()HUIATUYECKOTO
nentuna” (Oehlke et al (1998) Biochim Biophys Acts Volume 1414 p127), comepxxamtyro 18
aAMUHOKHUCJIOT, u Ooratbie apruHuHoM ydvactku Oenka TAT BHY. HementumHbie MOAXOIBI
BKJIFOYAIOT HCIOJb30BAaHUE HU3KOMOJEKYJSApHbIX uUmuTaTOpoB Min SMOC, KOTOpbIE MOKHO
JIETKO MpUCcOoeanHsTh Kk bromonekynam (Okuyama et al (2007) Nature Methods Volume 4 p153).
Jlpyrue XUMHUYECKHE CTPATETHH, 3aKJI0YAoIuecss B J00aBIEHHUH TyaHUJAMHUEBBIX TPYII K
MOJIEKYJIaM, Tak)Ke YBEJIMUYHBAIOT NMpoHuKHOBeHHe B kietku (Elson-Scwab et al (2007) J Biol
Chem Volume 282 p13585). Monekyiibl ¢ HU3KOH MOJIEKYJIIPHOI MacCoi, TaKue Kak CTEPOUIbI,
MO>KHO TIPUCOEAMHUTD K MOJIEKYJIIPHOMY KapKacy IJIsl YBEJIWYESHHUS MTOTIIOIEHHS] KIETKAMH.

OnuH xnacc (QYHKUMOHANBHBIX TPYII, KOTOPbIE MOTYT OBITh TNPHCOEOUHEHBI K
NEeNTUAHBIM JINTAHAAM, BKJIIOYAaeT aHTHUTENA U UX CBs3bIBarOIne parMeHTsl, Takue kak Fab, Fv
WIN OOHOAOMEHHbIE (parMeHThl. B 4acTHOCTH, MOXKHO HCIOJB30BATh AHTHUTENA, KOTOpbIE
CBSI3BIBAIOTCS C OeNKaMu, CIIOCOOHBIMU YBEIMYUBATH NEPUO MONY>KU3HU MENTHIHOTO JINTAHA

in vivo.



13

B onHOM BapmaHTe OCYINECTBIICHUS NENTUAHBIN JTUraHa-3(pPeKTOpHas rpyma CorIacHo
N300pETEHNIO UMEET MEePHOA MONMYKU3HH {3, BBIOpAHHBINA M3 IPyNIbl, cocTosmeit u3: 12 qacos
unu oonee, 24 vacoB uiau Oonee, 2 nHel wim Oojee, 3 mHel wim Oojee, 4 nHel wnu Ooee, 5
nHel unm Oonee, 6 nHew wim Oonee, 7 nHel unu Oonee, 8 nHel wnm Oonee, 9 nHei wiu conee, 10
nuei wiau Oonee, 11 mueii wiu Oosee, 12 nueii unu Oonee, 13 gueii unu Oosee, 14 mHel uau
Oonee, 15 nueii umu Gonee, wiu 20 nHeit win Oonee. [IpennoOYTHTICHHO MENTHIHBIN JIMTAHT -
s¢dekTopHas Tpynma WIM KOMIO3HMLHUS MO W300PETEHHI0O HUMEET MEepUON MONYKU3HU tf B
nuana3one ot 12 o 60 yacoB. B qpyrom BapuaHTe OCYIIECTBJICHHs €ro NMEPUOM MONYKU3HU
COCTAaBJIIET OAMH JeHb wWin Ooyee. B crepyromeM BapuaHTe OCYIIECTBICHHUS TEPHON
MOJTy>KU3HHU HaXOAUTCs B Uana3oHe oT 12 1o 26 4acos.

B 0gHOM KOHKpPETHOM BapUaHTE OCYIIECTBJICHUS N300peTeHus (PYyHKLUNOHAIbHAS [PYIINa
BbIOpaHa M3 XeJNaTopa METAJIOB, CIOCOOHOTO OOPa30BBIBATH KOMILIEKCHI ¢ PAIHOU30TONAMU
METaJUIOB, UCTIOIB3YEMBbIMU B MEIULIIHE.

Bo3moskHbIe 3¢ (eKTOpHbIE TPYIIBI TAKXKE BKIFOYAT (PEPMEHTHI, HATPUMEP, TAKHE KaK
kapOokcunenTunasza G2, 1t UCMONB30BaHMS B (PePMEHTHON/TPOIEKAPCTBEHHON TEpaInuy, Iae
MNENTUAHBIN JIurady 3amenser aururena B ADEPT.

B ogHOM KOHKpPETHOM BapuaHTe OCYLIECTBJICHUS N300peTeHus PyHKUNOHAIbHAS IPYIINa
BbIOpaHA W3 JIEKAPCTBEHHOI'O CPENCTBA, TAKOTO KaK IIUTOTOKCHYECKOE CPEICTBO UIA JICUCHHUS
paka. Ilogxonsmue mpuMepsl BKIIOYAKOT: AJKWIMPYIOLINE CPEACTBA, TAKWE KaK LUCIUIATHH U
KapOOIIaTHH, a TaKKe OKCAJIUIUIATHH, MEXJIOp3TaMuH, mukiodochamun, XiopaMOyLui,
udochamun; aHTUMETaOONUTBI, TAKUE KAK aHAJIOTH ITyPHHA, a3aTHONPUH U MEPKAIITOIYPUH, WIH
aHAJIOTH TMUPHMUAMHA, DPACTUTEbHBIE ANKAJIOMIbl U TEPHNEHOHIbL, BKIIOYANOLINE B CeOs
ankajgonapl OapBUHKA, TakHMe KaK BUHKPUCTUH, BHHOJNACTHUH, BHHOPENOWH W BUHIE3UH,
NOAOQMIUIOTOKCMH M €ro MPOM3BOAHBIE OSTOMO3HMI M TEHUIIO3UI, TAKCaHbI, TaKHe Kak
HAaKJIUTAKCEJ, IEPBOHAYAIBHO M3BECTHBIM KaK TaKCOJ, HHTHOUTOPBI TOMON30MEpasbl, TAKHE KaK
KaMITOTELMHBI. UPUHOTEKAH M TOMOTEKAaH, M WHrHOMTOPBI Tuma II, Takue Kak aMCakpuH,
sTono3ua, stonosuna ¢ocdar u TeHunosua. Jpyrue cpeacrBa MOTYyT BKIKOYATh B ceOst
MPOTHUBOOIYXOJIEBble AaHTUOMOTHUKH, TaKHEe KaK MMMYHOIETNPECCAHT AAKTUHOMHLUH (KOTOPBIi
UCTIONB3YEeTCS TPU  TPAHCIUIAHTALMK TIOYEK), JOKCOPYOHMLMH, SUHUPYOUIHH, OJICOMHLIUH,
KaJIMXEMHIIUHBI U IPYTHE.

B npyrom KOHKDETHOM BapHaHTE OCYIIECTBJICHUS HW300PETEHHs] LUTOTOKCHYECKOE
CPEACTBO BBIOPAHO W3 MaWTAaHCHMHOHMIOB (Takux Kak DMI1) uam MOHOMETHIIaypHUCTATHHOB
(Takux kax MMAE).

DMI1 mnpexacrapisier co0OM HMUTOTOKCHYECKOE CPENCTBO, KOTOPOE MpPEICTaBisieT coOOok

THUOJICOZIEp Kallee MPOU3BOIHOE MAaNTaHCHHA U UMEET CIEAYIOIYIO CTPYKTYpPY:
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B crnenyromeM KOHKPETHOM BapHaHTE OCYIIECTBICHUS M300pPETEHUS LIUTOTOKCHYECKOE
cpenctBo BbiOpaHO u3 MoHOoMeTmnaypuctatuHa E (MMAE). Jlannble, npencrasiens! Ha ¢ur. 1
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U B Tabmuuax 3 u 4, neMOHCTPUPYIOT 3()(eKThl MENTHAHBIX JIMTAaHIOB, KOHBIOTHMPOBAHHBIX C
TOKCHUHOM, cozepxaium MMAE.

B opHOM BapmaHTe OCYINECTBIEHHS ILIMTOTOKCHYECKOE CPEACTBO CBA3aHO C
OMLIMKIMYECKUM TIEeNTHAOM pacLIeIUIieMON CBS3bIO, TaKOW Kak UCYIb(UIHAS CBA3b WIIH
YyBCTBUTENbHAsI K IPOTe€a3e CBs3b. B JOMOJHUTENBHOM BapHaHTE OCYLIECTBJICHUS TPYIIIbI,
CMEXHbIE C AUCYIb(QUIHON CBSI3bIO, MOAM(PUIMPYIOT, YTOOBI KOHTPOJHPOBATH OJOKHUPOBKY
auCynb(GUAHON CBSI3M W, TakUM OOpa3oM, CKOPOCTh pACIIEIUIEHHS M COMYTCTBYIOLIErO
BBICBOOOKIICHHSI IUTOTOKCUYECKOTO CPENICTBA.

B onybOnukoBaHHOW padoTe ONpenensoT BO3MOXKHOCTb M3MEHEHUs 4yBCTBUTEIbHOCTH
aUCyIb(QUAHON CBS3M K BOCCTAHOBJICHUIO MyTEM BBEINEHHsI CTEPUYECKUX MPEMATCTBHI ¢ 00enx
cropon aucynsdpunnoit cesa3u (Kellogg et al (2011) Bioconjugate Chemistry, 22, 717). Bonee
BBICOKAsl CTENEHb CTEPUYECKUX 3aTPYAHEHUH CHIDKAET CKOPOCTh  BOCCTAHOBIICHHSI
BHYTPHKJIETOYHBIM [JIyTATHOHOM, a TaKxke BHEKJIETOUHBIMH (cucTeMHBIMM)
BOCCTaHABIIMBAOIINMHU CPEICTBAMHU, B PE3YJIbTATE UEro CHIXKAETCS JIETKOCTh BBICBOOOKIEHHS
TOKCHHA KaK BHYTPH, TaK M BHE KJIETKU. Takum o0pa3oM, ONTHUMAIBHON CTETIEHN CTa0MIbBHOCTH
aucyab(puaa B KPOBOTOKE (KOTOpasi CBOAUT K MUHUMYMY HEXKeJlaTeJIbHble MOOOYHBIEe 3 heKThI
TOKCHUHA) IO CPaBHEHUIO C 3((HEKTHUBHBIM BBICBOOOKIEHHEM BO BHYTPHUKJIETOUHYIO Cpeny
(koTOpOe MaKCHMM3UPYET TepaneBTU4YeCKuii 3(PpQexT) MOKHO AOCTHYD MyTEM TINATEIHHOTO
BbIOOpA CTEMEHN CTEPHUECKUX 3aTPYIHEHHH ¢ 00eNX CTOPOH AUCYIb(UAHON CBSI3H.

3aTpyAHEHHOCTh C 00€MX CTOPOH MUCYJIb(OUIHON CBSI3M MONYJUPYIOT IYyTEM BBEICHHS
OnHON wju OoJiee METWIbHBIX Tpynn Ju00 Ha HampasisitouieM (Qparmenre (3mech
OMLIMKIIMYECKUI MenTHx), TM00 Ha TOKCHHOBOW CTOPOHE MOJIEKYJIIPHON KOHCTPYKLIUH.

B onHOM BapuaHTe OCYIIECTBIICHHS LIMTOTOKCHYECKOE CPENCTBO M JIMHKEP BBIOMPAIOT U3
moObIX codeTaHui, omucaHHbIXx B WO 2016/067035 (LIMTOTOKCHYECKHE AareHThl U JIMHKEPHI
BKJIIOUEHBI B HACTOSIIEE ONICAHNE B KAYECTBE CCBHUIKH).

Cunme3s

[TenTuael MO HAcTOSIEMY HM300PETEHHUI0 MOXHO TMOJYYUTh CUHTETHMYECKHM MyTEM C
MOMOIIBI CTAHJAPTHBIX METONOB C MOCIENYIOIIUM B3aUMOJEHCTBUEM C MOJIEKYJISIPHBIM
KapKacoM In VItro. 3aTéM MOXKHO HCIOJNb30BaTh CTAHAAPTHBIE XUMHYECKHE METOIbL. ITO
obecrieunBaeT ObICTpOE KpPYMHOMACIITAOHOE TMOJYYEHHE PACTBOPHMOIO BEINECTBA IS
NOCJIEAYIOUINX HSKCIEPUMEHTOB WM NpPOBEpKH. Takue crmocoObl MOMKHO OCYINECTBUTH C
UCIIOIb30BAaHUEM OOBIYHBIX XHMHUYECKHX METOMOB, TAKMX Kak omHvcaHHble B Timmerman et al
(BBIIIE).

Takum oOpa3oMm, wH300peTeHHE TaKKe€ OTHOCHTCS K TMOJYYEHUIO TOJIUMENTHIOB,
BbIODAHHBIX B COOTBETCTBUM C HACTOSINUM H300peTeHHEM, TAe TOJyYeHHE BKIIOYAET
HeoOs13aTeNbHbIE  JIOTIOJHUTENbHBIE CTaguHd, ONHCAHHbIE HWXKEe. B  OXHOM BapHuaHTe
OCYIIECTBIIEHHUs] YKa3aHHbIE CTaJWU TPOBOAST HAa KOHEYHOM MPOAYKTE TMOJHIENTHIA,
MOJIy4€HHOM IyTe€M XUMHUYECKOr0 CHHTE3a.

IlenTunael Takke MOXHO YJUIMHUTb, HAmpuMmep, IJsI NOOAaBIEHUs IPYrodl MeTiu W,

CJIICOOBATCIIbHO, AJId BBCACHUSA HCCKOJIBKHX CHeLII/I(bI/ILIHOCTeI\/'I.
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ITenTHx MOXHO YIUIMHUTH C IOMOIIBIO OOBIMHBIX XUMHYECKIX METOAOB 1O N-KOHIY WITH
C-xoHLly, WM BHYTPH IETENb C UCIOIb30BAHUEM OPTOTOHAJIBHO 3AIUMIIEHHBIX JIM3MHOB (M MX
aHaJIOTOB) C NMOMOIIBIO CTAHAAPTHBIX METONIOB TBEPIO(a3HON XUMUU UIH KUIKO(PA3HOW XUMHUH.
Crannaptabie  Metonpl  (OMO)KOHBIOTALMM  MOXKHO — HCIIOJNB30BaTh Ui BBEIEHHS
AKTUBUPOBAHHOrO WM aktuBupyemoro N- wiu C-koHHIA. AJNBTEPHATHBHO MOKHO BBECTH
no0aBJIeHUs] TyTeM KOHAEHCAlMU (ParMEeHTOB WM METOAOM HATUBHOTO XHMHUYECKOTO
JUTrUpOBaHMs, HanpuMmep kak omucano B (Dawson et al. 1994. Synthesis of Proteins by Native
Chemical Ligation. Science 266:776-779), uiau ¢ uCnogb30BaHHEM (EPMEHTOB, TaKUX Kak
cyorunuraser, kak omucano B (Chang et al. Proc Natl Acad Sci USA. 1994 Dec 20;
91(26):12544-8, unun Hikari et al Bioorganic & Medicinal Chemistry Letters Volume 18, Issue
22, 15 November 2008, Pages 6000-6003).

ANBTEPHATUBHO MENTHABI MOJKHO YIJIHMHHUTH WM MOAM(ULIUPOBATH MyTEM JajibHEHIen
KOHBIOTAIMA TIOCPEICTBOM JAUCYIb(PUIHBIX CBsi3ed. [lOMONHUTENPHOE MPEUMYINECTBO TaKOH
KOHBIOTAIIMH 3aKJIFOYAETCSl B TOM, YTO OHA OOECIeYNBAaET BO3MOXKHOCTh OTAEJICHUS MEPBOTO U
BTOPOrO TMENTHAA APYr OT JApyra B BOCCTAHOBHTENBHOH cpene KieTku. B sTtom ciydae
MoiekysipHblid kapkac (Hampumep, TATA) moxeT ObiThb H00aBI€H BO BpeMs XUMHUYECKOTO
CHHTE3a IMEPBOrO MEeNTHAA TaK, 4YTOOBI OH B3aWMOJEHCTBOBAJ C TpeMsl LHUCTEHHOBBIMHU
rpynmnamu; 3ateM K N- nin C-KOHIy MepBOro MenTHaa MOXKHO NMPHCOEIUHUTD IOMOJHUTEIBHO
OCTaTOK IIMCTEMHA FJIM THOJ, TaK YTOOBI 3TOT [IUCTEHH HJIM THOJ B3aWMOJEHCTBOBAN TOJIBKO CO
CBOOOIHBIM ILMCTEMHOM WJIHM THOJOM BTOPOrO TMENTHAAa C OOpa3oBaHHEM CBSI3aHHOTO
IUCyNb(OUAHON CBSI3bI0 OUIIUKIMYECKOTO MEeNTUA-TIENTHIHOTO KOHBIOTaTa.

ITonoOHbIE MeTOABI B pABHOW CTEMEHU TNPUMEHUMBI K CHHTE3Y/COCTUHEHMIO IIBYX
OMLMKINYECKMX M OucrnenupuYecKux  MakpOLMKIOB C  BO3MOXHBIM  IOJy4YeHHEM
TeTpacnernuGuIecKoi MONEKYJIbI.

Kpowme Toro, nobGasnenue Apyrux (yHKUHOHAIBHBIX MM 3((PEKTOPHBIX TPYII MOXKHO
NPOBOIUTH NOAOOHBIM 00pa3oM, myTeM nprcoenuHeHus ux K N- i C-KOHIy Win K OOKOBBIM
LersiM C KCIOJIb30BAHHEM COOTBETCTBYIOIIUX XHMMHYECKMX METONOB. B OmHOM BapuaHTe
OCYIECTBIIEHHUsSI TPUCOEAMHEHHE OCYLIECTBISIFOT TaKUM O0pa3oM, 4YTO OHO He OJOKHpyeT
AKTUBHOCTh HHM OJTHOTO (pparmMeHTa.

Dapmayesmuyeckie KOMRO3UYUU

B coorBercTBUU C APYruM acmekToM H300peTeHHe OTHOCHUTCS K (papMaleBTUYeCKOi
KOMITO3UILINH, COAeprKallel OMUCAHHBIA 37€Ch TEeNTUAHBIA JIMTaHA B KOMOWHAIIMN C OJHHUM M
Oonee hapManeBTUYECKH MPUEMIIEMBIMH SKCITUTTHEHTaMU.

Kak mpaBwio, menTHaHBIE JWTAHABI MO HACTOSIIEMY H300PETEHHIO HWCIONB3YIOT B
OYHMINEHHOM BHAE BMecTe C (PapMaKOJOTMYECKH TNPUEMIIEMBIMH OKCLUNHEHTAMH MU
HocuTensmMu. Kak mpaBuio, Takue SKCHMIMEHTbl WJIM HOCHTENN BKJIFOYAIOT BOIHBIE WU
CIMPTOBBIE/BOAHBIE PACTBOPBI, IMYJIbCUHU HIIH CYCIIEH3UH, TAKHE KaK (PU3MOIIOTHUECKUI pacTBOP
n/wmm 3a0ydepennsie cpenbl. Cpenpl Ay MapeHTEPATbHOTO MPUMEHEHUS BKJIFOUAIOT PACTBOP
XJiopuaa Hatpus, pactBop Punrepa, coaepskamuii IekCTpo3y, pactsop Punrepa, comepxxainuii

JNEKCTPO3y M XJIOPUJ HATpHUs, a TakkKe JakTaT. Eciau Hy»KHO mOAAep:KUBaTh MOJMIENTUAHBIN
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KOMIUIEKC B CYCTIEH3HH, HOOABISIOT NOAXOIALINE (PU3NOIOTHIECKU TPUEMIIEMbIE SKCIIUTTHEHTHI,
BbIOpaHHBIE U3 3aryCTUTENEH, TAKMX KaK KapOOKCHMETWIILEIUTIOJI03a, MOJUBUHUIIUPPOIUAOH,
JKEJIATHH U aJIbTUHATHI.

Cpenpl faisi BHYTPUBEHHOTO TPUMEHEHHs BKJIIOYAIOT JKHAKHE M IIHTATeJIbHbIE
BOCIIOJIHSIFOIIIME CPE/CTBA, @ TAK)KE BOCIOJHSIOIINE CPENCTBA, CONEpPIKAIlUEe BJIEKTPOJIHUTBHI,
HarpuMep, cpesibl Ha OCHOBE pacTBopa PuHrepa, conepkaiiero nekcrposy. Cpeasl Takke MOTyT
CofepkaTh KOHCEPBAHTBHI M Jpyrue A00aBKM, Takue KaKk HPOTHUBOMUKPOOHBIE CPENCTBA,
AHTHOKCHJIAHTBI, XeJaTupyroiue cpeacrsa u uHepTHble rasbl (Mack (1982) Remington's
Pharmaceutical Sciences, 16-e u3nanue).

CoenuHenus: Mo M300PETEHUIO MOYKHO HCIIOJIb30BaTh OTAEIBHO WIH B KOMOWHAIMH C
APYTUM CpPEACTBOM HJIM APYTUMH CpeacTBaMu. Jlpyroe CpencTBO ANl HCIOJb30BAHUS B
KOMOMHAIIMM ~ MOXET TPEACTaBIsITh COOOW, Hampumep, APYrod aHTUOMOTHK WM
AaHTHOMOTHYECKUI "aabIOBAHT', TaKOH Kak CPENCTBO, YJyYINAKOLlee NPOHUKHOBEHHE B
rpaMoTpHLaTebHble OaKTepUH, HHTHOUTOP AETEPMHHAHT YCTOMYMBOCTH WJIM WHTHOUTOP
MEXaHHU3MOB BUPYJIEHTHOCTH.

AHTUOMOTHKY, TOAXOSLINE I MPUMEHEHUS B KOMOMHALMU C COSOUHEHUSIMU IO
HACTOSIIEMY U300PETEHUIO BKIIIOYAIOT, 0€3 OrpaHUYeHUS:

bera-naktampl, Takue Kak TEHULWUIMHBL, Le(anoCopuHbl, KapOarmeHeMbl WM
MoHOOakTambl.  Ilomxopsie  NEHMUMJUIMHBI — BKJIIOYAIOT  OKCALWJUIMH,  METHULMJUINH,
AMIMLIAJUTAH, KJIOKCALMJUIHH, KapOeHULUIUINH, NHUIEPALNIUINH, TPUKAPLMIUINH,
GAaykIoKcaUIUH U HaQIIUUINH, moxxonsuie 1edaloCmOpUHbl BKIIOYAIOT meda3ouH,
uedanexcus, nedanotud, uedprazuaum, uedenum, ueprodunpon, uedraponuH, nedrono3an u
neduaepokos, MoAaxomsaIue KapOarmeHeMbl BKIIIOYAIOT MEPOIEHEM, JOPUIICHEM, HMUIIEHEM,
spraneHeM, OuarneHeM U TeOUINeHeM; MTOAXOAALINE MOHOOAKTaMbI BKIIFOUAIOT a3TPEOHAM,;

JIMHKO3aMU/Ibl, TAKHUE KaK KJIMHIAMHULIUH U JIMTHKOMHLIUH;

Maxkposu/bl, TaKUe Kak a3UTPOMHUIIMH, KIAPUTPOMHULIMH, SPUTPOMHULIMH, TETUTPOMULIH
U COJTUTPOMHULINH;

TerpauMkInHbI, TaKue KaK THUTELMKJINH, OMAIAlUKIINH, SPABALUKINH, JOKCULUKINH U
MHUHOLIUKJIVH,;

XUWHOJIOHBL, TaKHe€ Kak MUMPOQIIOKCAINH, JIEeBO(JIOKCAMH, MOKCU(IIOKCAIMH U
nemnadIoKCcaIyH,

Pudamuimnsl, takme kak pudamnuuud, pudaldytuH, pudanazwn, pudaneHTHH U
pudaxcumuH,

AMMHOTJIMKO3HIbI, TAKHE KaK M€HTAMHLIMH, CTPENTOMHLNH, TOOPAMHULIMH, aMUKALMH U
TUIA30MULIHH,

I'mukonenTuabl, Takue Kak BAaHKOMHLMH, TEHXOIUIAHWH, TEJIABAHLWH, NAJIOaBaHLMH U
OpHTaBaHLIUH,

I1neBpoMyTHIINHBI, TaKHe Kak JiehaMyJIvH,

Oxca30MUIMHOHBI, TAKUE KaK JINHE30JIHU] WIN TeINU30JIH,

HOJ’II/IMI/IKCI/IHI)I, TakHve Kak IMOJUMUKCHH B unmm KOJIMCTHH,
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Tpumeronpum, UKIanpum, CyabpamMeToKcas3odn,

Metponunasosn,

DuIaKCOMUITUH,

Mynupouus;

®Dycuaosas KUCIOTA,

JlanToMUIIUH;

Mypenasunus,

dochomMuLuH; u

Hutpodypanrous.

[Monxonsiue aHTHONOTUYECKHE "aIbIOBAHTHI" BKIIIOYAIOT B ce0st, 0€3 OrpaHHYeHHS:

CpEeACTBa, KOTOpPbIE, KAK M3BECTHO, YJIYYINAIOT NMPOHUKHOBEHHE B OaKTepUH, TaKHE Kak
CPeACTBa, TMOBBIIIAOINUE MPOHUIAEMOCTb BHEINHEH MeMOpaHbl, WM HHTHOUTOPHI
s drokcHOro Hacoca, mepMeaduIU3aTOPhl BHEIIHEH MeMOpPaHbl MOTYT BKJIFOYAaTh HOHAMETITU
NOJMMUKCHUHA B M pyrue aHajaorn moJMMHUKCHHA, WITH SAETaT HATPHUS,

UHTUOUTOPBI MEXAHM3MOB PE3UCTEHTHOCTH, TaKHe KaKk MHTHOMTOpPbI OeTa-JakTramassl
NOIXOALINE MHIHOUTOPBI OeTa-JakTaMasbl BKJIIOYAIOT KJIABYJIAHOBYIO KHCIOTY, Ta300aKTam,
cysipbakTaM, aBuOakTaM, peinedakTam U HaKyOaKkTam; u

UHTUOUTOPBI MEXAHM3MOB BUPYJEHTHOCTH, TAKMX KaK TOKCHHBI U CHCTEMbI CEKPELHH,
BKJIFOYAKOLIHE B ceOsl aHTHTENA.

CoennHeHUs 1O HACTOSALIEMY M300PETEHUIO TaK)Ke MOXKHO HCIIOJIb30BaTh B KOMOMHAIINH
¢ OMOJIOTMUYECKUMH METOJAMM JIEUEHHs, TAKUMH KaK CIIOCOOBbI JIEUEHHs] C HCIOJIb30BAHUEM
HYKJIEMHOBBIX KHCIIOT, aHTUTEN, OakTeprno(daroBbIx MK (paroBbIX JTU3HHOB.

Crnoco® BBemeHust (hapMaleBTHUECKMX KOMIIO3ULMH COTJIACHO H300pPETEHHI0 MOXKET
IPEeNCTaBISTh COOO0M JIF0O0H U3 TPAAULIMOHHBIX CIOCOOOB, N3BECTHBIX CIELUAIICTAM B JaHHON
obnactu. C 1Henpr0 JIeYEHUS NMENTHIAHbIC JINTAHAbI COTJIACHO M300PETEHHI0 MOXKHO BBOAHTH
mo00My MalMeHTy B COOTBETCTBUM CO CTaHAApPTHbIMH Meronamu. CrocoObl BBeIeHUs
BKJIFOYAIOT, O€3 OrpaHMYeHHUs], IepOpaIbHbII (HapuMep, MyTeM MpueMa BHYTPb), OyKKaJIbHbIH,
CyOJIMHTBaJIbHBIH;, TPAHCAEPMAJIbHBIN (HAIPUMEp, C MCIIOJIb30BAHUEM IUIACTBIPS, THUIICA H T.J.);
TPAHCMYKO3aJIbHBIN (HApUMeEp, C MCIOJIb30BAHUEM IUTACTBIPS, TUIICA U T.J.); HHTPAHA3AJIbHBINA
(HampuMep, ¢ MCIOJIB30BAHUEM HA3AJIbHOTO CIIpesi); IJIa3HOH (HArpuMep, ¢ UCIOJIb30BAHUEM
IJIA3HBIX Kamellb), JICTOYHBbIA (HampuMmep, MyTeM HWHTASIMHMOHHOW WIH WHCY(PQIALHOHHOMN
TEpaIuy C UCIOJIb30BAaHUEM, HaIPUMEp, a3pO30Jisi, HAIIPUMeEp, Yepe3 POT WIH HOC); PEKTAIbHBIN
(HarmpuMep, C HCIOJNB30BAHMEM CYIIO3UTOPHUS WJIM KJIM3MBI), BarHHAIBHBIN (Hampumep, ¢
UCTIONIb30BAHUEM TI€CCapusl), MapeHTEePaJbHBbIH, HAampuMep, NyTeM HHBEKLUUH, TaKOH Kak
NOJKOKHAs, BHYTPUKOXKHAsl, BHYTPUMBILIEYHAs, BHYTPHBEHHAs, BHYTpPHApTEpHAIIbHAS,
MHTpaKapAualibHasl, UHTPATeKaJIbHAsl, HHTPACIMHAIIbHASL, HHTPAKATICYJIIPHAs], CyOKarcyspHasi,
BHYTPUIJIA3HAs, BHYTPHOPIOIIMHHASA, WHTpaTpaxeajbHas, IOJKOXKHAs, BHYTPUCYCTaBHAs,
cybOapaxHOHMIanbHAs W BHYTPUIPYAWHHAs, IyTeM MWMIUIAHTAMM JEeNO WIH pe3epByapa,
HampuMmep, TOAKOXXHO WM  BHYTpUMbILEe4HO. [IpeamouturensHO (apmareBTHUECKUE

KOMITIO3HMLIMH COT'JIaCHO I/I306peTeHI/IIO BBOJAT MAPCHTCPAJIBHO. I[OSI/IpOBKa N 4aCTOTa BBCACHUA
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3aBHCAT OT BO3PACTAa, IMOJIa U COCTOSIHUS MALEHTa, OAHOBPEMEHHOTO NPHeMa APYTUX JIEKapCTB,
IPOTHBONOKA3aHUN U APYTUX MApPaMETPOB, KOTOPbIE JOJDKHBI YUUTBHIBATHCS KIMHULIUCTOM.

IlenTunHpIe JUraHIbl MO HACTOSIEMY H300PETEHHI0 MOXKHO JHO(DHIM3UPOBATH IS
XPaHEHUsI C TNEePepacTBOPEHUEM HX B TOAXOJAINEM HOCUTENe TIepel HCIOIb30BAHUEM.
ITokazano, 4To maHHBIA criocod siBsiercs 3(PPEeKTUBHBIM, U A €ro OCYIIECTBICHUS MOXKHO
UCIIOJIb30BAaTh M3BECTHBIE B JAHHOH OONACTH METOAbI JMOPWIN3ALMUA M IEePEepacTBOPEHHS.
Crneunanucram B JaHHOW 0ONACTH W3BECTHO, YTO JHO(DHIU3AIMSA U IEePEepacTBOPEHHE MOTYT
NPUBOJIUTH K Pa3HbIM CTEMEHSIM TMOTEPU AKTUBHOCTH, JJII KOMIIEHCALIUH KOTOPOH, BO3MOXKHO,
noTpedyeTcst KOPPEKTUPOBKA 103 B CTOPOHY YBEIUYCHHUS.

Kowmnosuuuu, copepskarine NenTUaHbIE JIMTAHbI TI0 HACTOSIIEMY M300PETeHHUIO0, W UX
CMeCb, MOXKHO BBOAUTH C IEJIbI0 TEPANEBTHUECKOro JeueHus. llpu ompeneneHHbIX
TEPANeBTHYECKUX MPUMEHEHUSX KOJHMUYECTBO, JOCTATOUYHOE JUUIsl JOCTHKEHHS TI0 MEHbILEH Mepe
YaCTUYHOTO HMHTHOMPOBAHUS, TOAABICHHS, MOIYJSILIUK, YHHUYTOXEHHs WJIH JAPYroro
U3MEPUMOTO TapaMeTpa MOMYJSILUN BBIOPAHHBIX KJIETOK, OMPEACISIIOT KakK ''TepaneBTHUYECKH
s¢dexTuBHas noza". KommdecTso, HeoOXoawmoe JUisi AOCTHIKEHHS 3TOH JO3bI, 3aBUCHUT OT
TsDKeCTH 3a00sieBaHMsI U OOIIEro COCTOSIHUS COOCTBEHHOW MMMYHHOHM CHCTEMBI MAIEHTA, HO
00bprgHO Bapbupyer oT 10 Mkr mo 250 Mr BBIOpPAaHHOTO MENTHUAHOIO JIMTAHAA HA KUJIOTPaMM
Macchl TeNa, MPUIeM OOBIYHO HCIIONB3YIOT 403y OT 100 MKr 10 25 Mr/Kr/nosy.

Komno3uuuro, copeprKayro NenTHAHbIA JIMTaHA 110 HACTOSIIIEMY H300PETEHUI0, MOYKHO
UCITIONBb30BaTh B TEPANEBTUYECKUX LENAX Ui JIeYeHUs MUKPOOHON WH(EKINH, WUIH A
NpOoQHUIAKTUKN Y UHIWBUAYYMA, MOJABEPKEHHOIO PHCKY 3apak€HUsl, HApUMep, NMEepEeHECIIero
OTEpaLIMIO, XUMHUOTEPAIUIO, UCKYCCTBEHHYIO BEHTIJIILIMIO JIETKUX WM APYroe COCTOSIHUE WU
3aITaHUPOBAHHOE BMEIIATeNbCTBO. Kpome Toro, onmcaHHble 371eCh NENTHHBIE JIUTAHAbl MOXKHO
UCTIONIB30BATh SKCTPAKOPIOPATIBHO HMIIM N VItro JUis CeNeKTHBHOTO YHUYTOXKEHHMs, UCTOLICHUS
WM MHOTO 3()()EeKTUBHOTO YMEHBIICHUs MOMYJISLUH KJIETOK-MHIIEHEH B reTepOreHHOW CMecH
KJeToK. KpoBb MIIEKOMUTAIOIIEr0 MOXKHO 3KCTPAKOPIOPANbHO OOBEOHUHUTH C BBIOPAHHBIMHU
NEeNTUAHBIMA JIMTAHAAMH, YTOOBl YHUYTOKUTH WJIM HMHBIM O0pa3oM yAAJIUTh U3 KpPOBH
HEXKeJaTeIbHbIe KJIETKH, C TMOCIENYIOIUM BO3BpAIEHHEM KPOBH MJICKOMUTANOIIEMY B
COOTBETCTBHUH CO CTAHIAPTHBIMUA METONAMH.

Tepaneemuueckoe npumenenue

bunyknuueckue mMeNnTHABI 10 HACTOSIIEMY HW300pPETEHHI0 HMMEIOT KOHKPETHOE
NPUMEHEHHe B  Ka4yecTBE BbICOKOA(D(UHHBIX  CPEACTB, CBSA3BIBAIOIINX MEMOpPaHHYIO
metajuonporenHasy tuna | (MT1-MMP, takke nspectHyro kak MMP14), Gonee KOHKpPETHO,
KOJUTAreH-CBSA3BIBAIOIINN y4acTOK reMomnekcrnHoBoro nomeHa (Arkadash et al J. Biol. Chem.
2017, 292(8), 3481-3495). MTI-MMP mpencrasisier co0oOil  TpaHCMEMOPAHHYIO
METAJUIOTIPOTENHA3Y, KOTOpas HrpaeT BAXXHYID POJb B PEMOAETUPOBAHUU BHEKIETOYHOTO
MaTpPHUKCa, HETOCPEICTBEHHO IMMyTEM pa3pyIIEHUs HEKOTOPHIX €ro KOMIIOHEHTOB M KOCBEHHO
nyreMm axktuBauuu npo-MMP2. MTI1-MMP Ttakxke urpaer KIOUYEBYH pOJIb B OMyXOJEBOM
anrnorenese (Sounni et al (2002) FASEB J. 16 (6), 555-564) u skcmpeccupyercs Ha

MOBBILICHHOM YPOBHE B pPAA€ COJIHUAHBIX OHYXOHeﬁ, MO3TOMY JICKAPCTBEHHBIC KOHBIOI'ATHI,
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comepxkamue  MT1-MMP-cBsi3piBaromye  OUIUKIMYECKHE TMENTUABI 1O  HACTOSIIEMY
N300pETEHNI0 MOTYT KOHKPETHO HCIIOJIb30BaThCS JJIsl HANPABJIEHHOTO JICUEHHs] paka, B
YaCTHOCTH COJIMJHBIX OINyXOJIeH, TAKMX KaK HEMEJIKOKJIETOYHbIe KaPLIMHOMBI JeTkux. B ogHOM
BapUaHTE OCYLIECTBJIEHHs OMLIMKIMYECKUI NENTHUA MO HACTOALIEMY M300peTeHHIO crielnpuieH
Kk dyenoBeueckomy MTI1-MMP. B cnenyromueM BapuaHTe OCYLIECTBICHHS OWIMKIMYECKUN
HeNnTU MO HacTosimeMy u3oOpereHuo crermpudeH K MbimmHOMy MTI1-MMP. B npyrom
BapUAHTE OCYLIECTBJICHHsI OULMKIMYECKHH MENTHA 10 HACTOALIeMY M300peTeHHIo crieruduyeH
K 4enoBedeckoMy U MpimnHOMy MTI-MMP. B cneayromem BapuaHTe OCYLIECTBICHUS
OMLIMKIMYECKUI TeNnTUA TO HACTOSALIeMY H300pEeTeHUI0 Crenu@UYeH K 4YelIOBEYECKOMY,
MBIIIMHOMY | cobaubemy MT1-MMIT.

[TomunenTuaHble JUTAHABI O HACTOSILEMY H300PETEHHI0O MOXKHO HCIIONb30BATh B
TepaneBTHYECKUX U MPOPUIAKTHIECKHUX MEJISX in VIVO, B TUATHOCTHYECKHX LIEJIsiX in Vitro u in
VIVO, B aHAJIM3aX in vitro, B Ka4eCTBE peareHToB  T.M. JIuranael, odjanarimue onpeaeaeHHbIM
YPOBHEM CIEU(PUIHOCTH, MOXKHO UCIIOJIB30BATh B CIIOCO0AX MPUMEHEHHS, KOTOPbIE BKIIFOYAOT
TECTUPOBAHUE OTJMYHBIX OT 4YeJIOBEKA >KMBOTHBIX, [J€ JKENaTeJIbHO HalIU4Yue MepeKpPEeCcTHOMN
PEaKTHBHOCTH, WM B JAMArHOCTHYECKHX CIOCO0ax, I€ TMepeKpecTHass PEaKTHBHOCTb C
rOMOJIOTaMHU HJTH MapajioraMy JIOJDKHA TINATEJIbHO KOHTPOJIMPOBATHCS. B HEKOTOpBIX criocodax
NPUMEHEHHUs], HalpuMep, B COCTaB€ BAKIMH, CHOCOOHOCTh BbI3bIBATH MMMYHHBI OTBET Ha
3apaHee OIpefeNieHHble Auana3OHbl AHTUMEHOB MOXKET MCIOJIb30BaTbCsl IS afanTaluu
BAKLMHBI K KOHKPETHBIM 3a00JI€BAaHHSIM U IIATOT€HAM.

IIo cywmecTBy 4MCTBIE MENTUAHBIE JIUTAHABI C TOMOT€HHOCTBIO 110 MEHbIIEH mepe oT 90
10 95% mnpeanouyTUTENbHBI AJISl BBEACHUs MIIEKONUTAIOLIEMY, & TOMOIeHHOCTh OT 98 no 99%
win Oojee sBIsieTcss HawOoJiee NPENNOYTUTEIbHON M (hapMaleBTHYECKOrO MPUMEHEHHS,
0COOEHHO KOrZa MIJIEKONHTAroIee MpeAcTaBiisier coboil uenoBeka. Ilocie OYMCTKH, YaCTHYHO
WM JI0 JKEJIAeMOH CTeNeHN I'OMOT€HHOCTH, BBIOPAHHBIE TOJIUMENTHABI MOXKHO HCIONb30BaTh B
IUArHOCTHYECKUX WJIM TEPANeBTUYECKUX ILENsIX (B TOM YHCIE SKCTPAKOPIOPAIBHO), WM AJIS
pa3paboTKU U MPOBENEHUs AHATUTUYECKUX TPOLEAYP, MMMYHO(IyOPECLIEHTHOTO OKpPAIIUBAHUS
u 1.1 (Lefkovite and Pernis, (1979 and 1981) Immunological Methods, Volumes I and II,
Academic Press, NY).

KoHbroraThl NMENTHIHBIX JIMTAHIAOB 1O HACTOSIIEMY H300PETEHHIO OOBIYHO HAXOMST
NPUMEHEHHE B CHoco0ax NpPeAOTBPAIICHUS, TMONABJICHUS WM JICYCHUS paka, B YaCTHOCTH
COJIUAHBIX OMYyXOJIeH, TAKUX KaK HEMEJIKOKJIETOUHbIE KAPLIMHOMBI JIETKUX.

Takum 00pa3oM, B COOTBETCTBHHM C IPYTUM AacCIEKTOM H300pETeHHE OTHOCUTCS K
JIEKAPCTBEHHbIM KOHBIOTaTaM, COJEp)KallluM OMNHCAHHBIH 3/1eCh MNENTUAHBIA JMraHja, IJs
NPUMEHEHUs1 B Crocobax MNpoQUIAKTUKY, TOAABICHHUS WM JIEYEHUS paka, B YaCTHOCTH
COJIMAHBIX OMYyXOJIeH, TAKUX KaK HEMEJIKOKJIETOUHbIE KAPLIMHOMBI JIETKUX.

B cooTBercTBHU C IPYTUM acreKTOM H300peTeHHe OTHOCUTCS K CIIOCO0Y MPOQHIaKTHKH,
NOJABJIEHUS] WM JIeYeHHUs paka, B UYACTHOCTH COJMIHBIX ONyXOJeH, Takux Kak
HEMEJIKOKJIETOUHbIE  KapLMHOMBI  JIETKUX, KOTOPBIH  BKJKOYAaeT BBEACHHE MALUEHTY,

HY>XXOAromeEMyCss B 3TOM, JICKAPCTBCHHOI'0 KOHBHOIATa, COACPIKALICTO OINMMCAaHHBIN 37eCh
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NEeNTUAHBIN JIUTaH/.

IIpumepsl paka (u ero 1OOPOKAYECTBEHHBIX AHAJIOTOB), KOTOPbIE MOXKHO JICUYUTH (MM
NOJABJIATH), BKIIOYAIOT, 0€3 OrpaHHYeHHs, OIYXOJU OBIHUTEINATIBHOTO IPOUCXOXKIEHHS
(ameHOMBI U KapLMHOMBI Pa3HBIX TUIIOB, B TOM YHCJIE€ aJ€HOKAPLIMHOMBI, IJIOCKOKJIETOYHBIE,
NEePEeXOAHOKJIETOUHbIE U JIPyrHe KapLUHOMBI), TaKhe KaK KapLUHOMBI MOUYEBOTO Iy3bIps U
MOUYEBBIBOJSAINX MyTeH, MOJOYHOH JKeNe3bl, KNy JOUHO-KUIIEYHOrO TPakTa (BKJIIOYAIOIIETO B
ce0s MUINEeBO, KeyAOK, TOHKHH KUIIEUHHK, TOJICTYIO KUIIKY, MPSAMYIO KHIIKY U aHYC), IEYeHN
(remarone/UTIOJISIpHAST  KAPLMHOMA), JKEJYHOTO TMy3bIps W KEJTUEBBIBOASINEH CHCTEMBI,
SK30KPUHHOHM YaCTH TOKETYIOYHOM KeJe3bl, OYKH, JIETKOro (HampuMep, aJeHOKApLUHOMBI,
MEJIKOKJICTOUYHBbIE  KAPIHMHOMBI  JIETKUX,  HEMEJIKOKJETOYHbIE  KApLUUHOMBI  JIETKHX,
OpOHXO0ATBBEOJISIPHBIE KAPLIMHOMBI M ME30TEJHMOMBI), TOJIOBBI U IIeH (HAapUMep, pak s3bIKa,
pPOTOBOH TMOJIOCTH, TOPTaHH, IJIOTKH, HOCOTJIOTKH, MHHIAJIUH, CIIFOHHBIX JKeJie3, HOCOBOH
NOJIOCTH M TPHUIATOYHBIX MMAa3yX HOCA), SAUYHHMKA, MATOYHBIX TPyO, OpIOIIMHBI, BJArajHINa,
BYJIbBBI, ICHHUCA, IIEHKH MATKHU, MHOMETPHS, SHAOMETPHs, LIUTOBHIHOW XeJe3bl (Hampumep,
donnukynApHas KapUUHOMA LTUTOBUIHON JKeJe3bl), HAITOUYEUHUKOB, MPEACTATEIbHON JKENe3bl,
KOXM M TIPUIATKOB (HAmpuUMep, MeJlaHOMa, 0a3abHOKJIETOYHAs! KapLUHOMA, MIIOCKOKJIETOYHAs
KapLHMHOMa, K€PaTOAKAHTOMA, AHCIIACTUYECKUH HEBYC), T€MaTOJOIMYECKUE 3JI0KAaYeCTBEHHbIE
3a0oneBaHus (TaKUe KaK JIHKO3bI, TUM(POMBI) U IPEAPAKOBBIE T€MATOJIOTHIECKHE PACCTPOICTBA
U TOTPaHWYHBIE  3JIOKAUYECTBEHHbIE  3a00J€BaHUs, TaKHe Kak  I'eMaTOJOrMYEeCKHUe
3JI0KQYeCTBEHHbIE 3a00JI€BaHMsI U POACTBEHHBIE COCTOSHUS JTUM(OUAHONW JTUHHUH (HAampUMep,
octpeiii yuMporneiiko3 [ALL], xpouudeckuit numdorneiikos [CLL], B-knerounsie mum¢pomsl,
takue kak aupdysnas B-kpynHoknerounas sumdoma [DLBCL], donnmukymsipHas numdoma,
miMmpoma bepkutra, MaHTHIHOKIeTOUHast JuMdoma, T-kierouHble JTUM(OMBI U JIEHKO3HI,
AUM(pOMBI €CTECTBEHHBIX KiIeToK-kuuiepoB [NK], mumdombl XomKkuHa, BOJIOCATOKIETOYHBIH
JeWKO03, MOHOKJIOHAJIbHAs TaMMaraTusi HEACHOTO TIeHe3a, IJIa3MOLIUTOMA, MHOXKECTBEHHAs
MuenroMa | NOCTTPAHCIUIAHTALMOHHBIE  JuUMdonponnupepaTUBHbIE  PAaCcCTPOICTBA),
reMaTOJOrMYECKHe 3JI0Ka4eCTBEHHbIE 3a00JI€BaHUS U POJCTBEHHbIC COCTOSHHSI MHEJIOUIHOTO
MPOUCXOXKIEeHHsT  (HampuMep, OCTPbId  MUENOreHHbI  Jjetiko3 [AML], xponuueckuit
muenoreHHbii  neiiko3 [CML], xponudeckuil wmuenoMoHomuTapubiii Jjeiikos [CMML],
THIEP303MHOPMIIbHBIA CHHIPOM, MUENIONPOH(epaTuBHbIE PaCcCTPOICTBA, TAKUE KAK UCTHHHAS
NOJULUTEMHSI,  SCCEHIHANbHA  TPOMOOLIUTEMHUS u NePBUYHBIN muenopudpos,
MUENONPOoIH(EePaTUBHbIA CHHIPOM, MUEIOAUCIUIACTHYECKUN CHUHAPOM W MPOMHEIIOLUTAPHBIHN
JIEWKO3); OMyXOJH ME3E€HXUMAJIBbHOTO MPOHMCXOXIECHUS, HApPUMEpP CAPKOMbI MSTKHX TKaHEH,
KOCTeH WJIM XpALIeH, Takue Kak OCTEOCApKOMBbL (UOPOCAPKOMBI, XOHIPOCAPKOMBI,
pabaOMHOCAPKOMBL, JIEHOMHOCAPKOMBIL, JIMIIOCAPKOMBI, aHTHOCAPKOMBI, capkoma Kamormmy,
capkoma KOuHra, CHHOBHAIBbHBIE CAPKOMBI, SITUTEIHOUIHBIE CAPKOMBI, TACTPOMHTECTHHAIbHBIE
CTPOMAJIbHbIE OIYXOJH, JIOOpPOKAa4eCTBEHHbIE U  3JIOKAYECTBEHHBIE T'HCTUOLIUTOMBI |
BO3BBILIAIOIIUECS epMAaTOPUOPOCAPKOMBI, ONMyXOJMU LEHTPAJIbHOW Win mnepudepudeckoi
HEpBHOW CHCTEMBl (HampuMep, AacCTPOLMTOMBI, TJHUOMBI U TJIHOOJACTOMBI, MEHUHTHOMBI,

OINECHAUMOMBI, OIIYXOJIU HII/IHIKOBI/II[HOI\/'I JKEJIC3bl H H_IBaHHOMbI); OHAOKPUHHBIC OIIYXOJIN
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(Harmpumep, omyxonu runousa, OMyXOJNU HAAMOYEUHHUKOB, OIYXOJH OCTPOBKOBBIX KIIETOK,
OINyXOJIM TAPALTUTOBUAHON >KeNe3bl, KapLIUHOMIHBbIE OIYXOJHM MU MeNyJUIApHas KapLHHOMA
IIUTOBUIHON JKEJe3bl), OMyXOJU Ija3a U NPUAATKOB (HampuMmep, peTHHOOIACTOMA), OMyXOJH
3apOJBILIEBBIX KJIETOK M TPOQoOIacTOB (HAmpUMeEp, TEPATOMbI, CEMHHOMBI, JUCTEPMUHOMBI,
noOpoKavyecTBeHHasl recTalioHHas TpododiacTuyeckast OONe3Hb U XOPUOKAPLIMHOMBI); & TaKXKe
nenquaTpudecKue U dMOpPHOHANIBHBIE OMyXOJU (HAIpUMep, MEAyJUIo01acToMa, HeilpobiacToma,
onyxoiab BunbMca M NPUMUTHBHBIE HEHPOIKTOAEPMAJIbHBIE OINYXOJH), WIM CHHIPOMBI,
BPOXKIEHHbIE WMJIM HMHBbIC, KOTOpPbIE NENAI0T MAalUeHTa BOCIPHUHUMYHBBIM K 3JI0KaY€CTBEHHBIM
HOBOOOpA30BaHMSIM (HapuMep, MUTMEHTHAsI KCepouepma).

CchUiku B HACTOSIIIEM OINMUCAHMM HA TEPMHH "MPOdHIAKTHKA" BKIFOYAIOT BBEIACHUE
3aIUTHON KOMITO3UIMM A0 WHAYKUIUH 3aboneBaHusi. TepmuH "mopmaeneHue" OTHOCHUTCS K
BBEJICHUIO KOMIIO3HLIUH TTOCIIE HHIYKIIMOHHOTO COOBITHS, HO MEpe]] KIIMHUYECKUM MPOSIBICHUEM
3aboneBanusi. TepMmuH "jeueHue" BKIIFOYAeT BBENEHHE 3aIUTHOW KOMITO3ULUU TOCIE
NOSIBJIEHHUSI CUMITTOMOB 3a00JI€BaHUSI.

CyLecTBYIOT JKUBOTHBIE MOJAEIbHBIE CHUCTEMbI, KOTOPbIE MOXXHO HCIIONIb30BAaTh MJIS
CKpuHUHTA 3()()EKTUBHOCTH JIEKAPCTBEHHBIX KOHBIOTATOB B OTHOIIEHHUHM MPOQPHIAKTUKH HIIH
neueHus: 3aboneBaHusi. Hacrosimee wu3oOpeTeHue o0yerdaeT WCHOIb30BAaHUE JKUBOTHBIX
MOJIENIbHBIX CHCTEM, TOCKOJIbKY TMOJHIIENTHIHbIE JHTaHAbl, IpeljaraeMble H300peTeHHEM,
MOTYT MEPEKPECTHO B3aUMOEHCTBOBATh C UEIOBEYECKUMH U JKUBOTHBIMU MHILIECHSIMU.

Janee n3o0peTeHne ONICHIBAETCS CO CCBUIKON Ha HIDKECIIEAYIOIIHNE IPUMEPBL.

ITPUMEPBI

Mamepuanst u memoOvt

Cunmes nenmuoos

CuHTe3 nenTuaoB IPOBOIAT C UCMONb30BaHHEM Fmoc-cTparernu Ha NENTUIHOM
cunrezatope Symphony, npomssenenHoMm Peptide Instruments, u cunTesarope Syro II,
npousBeneHHoM MultiSynTech. Hcnonp3ytor cranpaprable  Fmoc-amuHOkucnoTel (Sigma,
Merck) ¢ COOTBETCTBYIOIIMMH 3aIIUTHBIMHU IPYNIaMU OOKOBBIX IIETEH: B KaXIOM Ciydae I0
BO3MOKHOCTH HCTOJIB3YIOT CTAHIAPTHBIC YCJIOBUS KOHIESHCALMH C MOCIEIYIOIUM yIaJeHUEM
3aIUTHBIX TPYII CTAHAAPTHBIMH METOIAMH.

AnpTepHaTUBHO mnentuabl oummaroT MerogoM BOXX wu mocne BbimeneHus ux
monupumupyrot 1,3,5-rpuakpunomnrekcarunpo-1,3,5-tpuasunom (TATA, Sigma). s sToro
nuHerHbl nentua passogsat 50:50 MeCN:H,O mo ~35 mn, mobGasisiror ~500 mxn 100 MM
TATA B aneronutpuie, 1 HHULUUPYIOT peakuuo 5 M 1 M NH4HCO3 B H,O. Peakiuu narot
poTekaTh B TeueHue ~30-60 MUH NpU KOMHATHOHN TeMIIepaType U MOCJe 3aBEPIICHUs PEaKLIUU
(onmpenensemoro wmeronom MALDI) muodunmsupyror. Ilocne 3aBepiueHusi peakmuu K
peaknoHHOH cMecu nobasmsaoT 1 Mt 1 M pactBopa MOHOrHzaparta ruapoxiopuaa L-nucrenHa
(Sigma) B H,O u nepxar B TeueHne ~60 MHH IPU KOMHATHOM TeMmmeparype, 4ToObl TOracuTh
kakoit-mubo n3oeirok TATA.

ITocne nuodunuzany MOIU(UIMPOBAHHBIA MMENTHJ OYHINAIOT OMNHUCAHHBIM BBILIE

criocoboM, ¢ 3ameHoi kojoHkHu Luna C8 Ha xononky Gemini C18 (Phenomenex) u KuCIOTHI Ha
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0,1% Tpudropykcycuyto kuciory. Umcteie ¢pakmum, conepskamme wneneBoe TATA-
MOIU(ULIUPOBAHHOE BEIECTBO, OOBEAUHSIOT, JTMOPIN3UPYIOT U XpaHaT npu -20°C.

Ecnu He yka3zaHO MHOE, BCE UCIIONIb3YEMble aMUHOKHUCIOTHI UMEIOT L-koHpurypauuuro.

B HekoTOpBIX cilyyasx nepes CBA3bIBAHHEM CO CBOOOIHOM THOJBHOH IpyMIION TOKCHHA
NEeNTUBl MPEBPAIIAIOT B AKTUBUPOBAHHBIE IUCYJIb(UIBI C IOMOIIBIO CIEAYIOLIEr0 METOAA:
pactBop 4-meTmn(CyKIUMHUMHUIWI-4-(2-tupuaunTio)nenradoara) (100 mM) B cyxom JIMCO
(1,25 monb-3kB.) nobammstor k pactBopy nentuga (20 MM) B cyxom JMCO (1 mMomb-3KB.).
PeakumonHyro cmech THIaTenpbHO nepememuBaroT u  gobasissor DIPEA (20 monb-3kB.).
[Tporekanue peakuuu orcnexuBaroT MeronoM XKX/MC no 3aBeprueHust.

Pesynemamur 6uonocuueckux ananuzos

Ananusz  KOHKYPEHMHO20  C6A3bIGAHUS  YeN0BeYecKux  0enkos ¢ noaspusayueti
¢yopecyenyuu

Bcnencreue BBICOKOrO CpoOACTBA K remonekcuHosomy pomeny MT1-MMP (PEX)
meueHHoe (uryopecuenrom npoussoanoe 17-88-N006 (SEQ ID NO: 10) MOKHO HCTOIB30BAThH
IUIs KOHKYPEHTHBIX aHamu30B (merekuus ¢ ucnonp3oBanneM FP). B nanHom onmcannm 3apanee
nonyueHHelii kommuiekc PEX ¢ ¢ayopecnentHoit PEX-cBs3biBaromeld METKOH TUTPYIOT
CBOOOIHBIM He coxepkamuM (ayopecienHa OWIMKINYECKUM nentuaoM. [Tockombky
MPEANoJaraeTcs, 4To BCE MENTHIbI Ha OCHOBE 17-09 CBA3BIBAIOTCA MO OAHOMY M TOMY XK€
YyUYacTKy, THTPAHT BBITECHUT (puyopecuentHyro Merky u3 PEX. Jluccoumammio komruiekca
MOKHO M3MEPUTh KOJIHYeCTBEHHO H omnpenenuTb Kd koHKypeHTa (THTpaHTa) HEneBoro Oernka.
IIpeumyiiecTBO MeTOna KOHKYPEHLMH 3aKJIIOYaeTCsl B TOM, YTO CPOJCTBO HE COAEPIKALINX
¢ayopecLienHa OUIUKINYECKUX MTENTHIOB MOKHO ONpPENessITh TOYHO U OBICTPO.

KoHuentpauus metkun oObidHO HaxoxuTcs Ha ypoBHe Kd wnm Hmxke (3mech 1 HM), a
cBsi3pIBarOINUi Oenok (3meck remonekcuH MT1-MMP) naxonutcs B 15-kpaTHOM U30BITKE, TaK
4yro cBsA3bIBaeTca >90% MeTku. 3areM TUTPYIOT He(IyOopecUeHTHBIH KOHKYPHUPYIOLIUH
Oouruknyeckuil nentua (0OBIMHO TOJBKO TMOCAENOBATENIbHOCTh OWUIMKIMYECKOrO SiApa) Tak,
9YTOOBI OH BBITECHUJI (DITyOPECLEHTHYIO METKY ¢ Oenka-MumeHn. M3MepstoT 3aMereHne MeTKU U
COOTHOCSIT €r0 C YMEHBbIIEHHEM MOJspu3auuu (HIyopecleHUnd. Y MEeHbIICHHE NOJSIPU3ALUH
(bayopecLeHIH MPOMOPILMOHAIBHO J0Jie OeNKa-MHUIIEHH, CBSI3aHHOH C He(JIyOopeCLEeHTHBIM
TUTPAHTOM, H, CJIEIOBATEIIbHO, SIBJISIETCS] MEPOH CPOACTBA TUTPAHTA K OEJIKY-MHUIICHU.

HcxonHble TaHHBIE MOATOHSIOT K AHAIUTHYECKOMY PEIIEHHI0 KyOH4eCKOro ypaBHEHUS,
KOTOPOE OMHUCHIBAET PABHOBECHE MEXY (PJIyOpECLEHTHON METKOH, TUTPAHTOM U CBSI3BIBAIOLIIM
Oenxom. Ilogronka TpeOyer 3Ha4YeHMsT CPOACTBA (DIIYOPECLEHTHOW METKH K OENKy-MHIIEHH,
KOTOpPO€ MOJKHO OMNpPENeNUTh OTACIbHO C TIOMOLIBK 3KCIIEPUMEHTOB [0 H3YYEHHIO
HeTocpeAcTBeHHOro cBsizbiBaHusA FP (cM. cnenyrommii pasaen). IloqroHky KpuBOH MPOBOISAT C
nomompro  Sigmaplot 12.0 u HCHONB3YIOT Kak aJanTHPOBAHHYK) BEPCHIO YPaBHEHUS,
ommcanHoro Zhi-Xin Wang (FEBS Letters (1995) 360, 111-114).

BriOpaHHble TeNTHOBI 1O HACTOSIIEMY HW300PETEHUI0 TECTUPYIOT C TOMOIIBIO
BBILIEYIOMSHYTOTO ~ aHAJM3a KOHKYPEHTHOTO  CBSA3BIBAHHUS  YEJIOBEUECKHX  OEJNKOB  C

nosspusanuen GyopeceHIUy, pe3yIbTaThl IPEACTaBIeHb! B Ta0nuue 1:
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Tabnmuma 1: xoHKypeHTHOe cBsi3biBaHUE uenoBedueckoro MT1-MMP ¢ momsipuzanmeis

bayopecueHIn

bunuknnueckuit | Monekyssipubiii | Metka Kj

NenTUx KapKac

BCY1026 TATA ACPYSWETCLFGDYRCA[Sar | 2801,67+
J6s[KFI1] (17-88-N006) (SEQ ID 1040,54
NO: 10)

BCY1057 TATA ACPYSWETCLFGDYRCA[Sar | 436,5+
J6[KF1] (17-88-N006) (SEQID | 81,34
NO: 10)

BCY1065 TATA ACPYSWETCLFGDYRCA[Sar | 567+137,2
16[KF1] (17-88-N006) (SEQ ID
NO: 10)

BCY1067 TATA ACPYSWETCLFGDYRCA[Sar | 429,5+
J6[KF1] (17-88-N006) (SEQID | 44,1
NO: 10)

BCY1073 TATA ACPYSWETCLFGDYRCA[Sar | 554,5+
16[KF1] (17-88-N006) (SEQ ID | 238,14
NO: 10)

BCY1074 TATA ACPYSWETCLFGDYRCA[Sar | 356+45,08
J6s[KF1] (17-88-N006) (SEQ ID
NO: 10)

BCY1075 TATA ACPYSWETCLFGDYRCA[Sar | 441+
16 KF1] (17-88-N006) (SEQ ID 113,68
NO: 10)

BCY1076 TATA ACPYSWETCLFGDYRCA[Sar | 903,5+
16[KF1] (17-88-N006) (SEQ ID 12,74
NO: 10)
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®OPMYJIA U3OBPETEHUA

1. ITenTuaHbIi aUran, cnenuUIHbINA K KOJUIareH-cBsi3bBaromeMy ydactky MT1-MMP,
COAEpKAIUMM MOJUIIENTHA, COAEPKAIMMM IO MEHbIIEH Mepe TpU OCTaTka LHUCTEUHA,
pa3deNieHHbIX [0 MEHbIIeH Mepe MABYMsI NeTIeOOpa3HbIMH TOCIENOBATEIbHOCTSIMH, M|
HeapoOMaTHYECKUH MOJIEKYJISIPHBIN KapKac, KOTOPbIM 00pa3yeT KOBaJIEHTHBIE CBS3H C OCTaTKAMHU
LUCTENHA TMOJUIENTHAA C MOJYYEHUEM IO MEHbIIEH Mepe NBYX MOJUNENTHAHBIX NETeNb Ha
MOJIEKYJIIPHOM KapKace.

2. Tlentupsblid Juradg mo m.l, rae yka3aHHbIE NETICOOpasHble MOCIEeNOBATEIbHOCTH
coaepkat 6 aMUHOKUCIIOT.

3. Tlentupsbii jurang no n.l wim 2, B KOTOPOM YKa3aHHbIE TETICOOpa3HbIe
MOCJIEIOBATEIBHOCTH COZEPIKAT TPU OCTATKA I[UCTEMHA, Pa3leNIEHHBbIX JBYMs METIe0Opa3HbIMU
MOCJIEA0BATENBHOCTAMU, KaK1asi U3 KOTOPBIX COCTOUT U3 6 aMUHOKHUCJIOT.

4. TlenTumgHbld JUTraHg 1o JrOOOMY u3 mm. 1-3, rie MenTUAHBIA JIMTaHA COHEPIKUT
AMUHOKHUCJIOTHYIO TIOCIIEIOBATEIbHOCTD, BRIOPAHHYO U3

Ci-P-F/I/Y-D/S-W-H-T-C;-L-F-G-D/E-Y-T/S-Cj; (SEQ ID NO: 1)

rne C;, Cy; m Cy 0003HAYAOT TMEpBBIA, BTOPOM W TPETHH OCTATKH LUCTEHHA,
COOTBETCTBEHHO, WJIH UX (hapMarleBTHUECKH MTPUEMIIEMBbIE COJIH.

5. Ilentupueii guragn mo 1. 4, rae nentugaeid aurang Ci-P-F/1/Y-D/S-W-H-T-C;-L-F-
G-D/E-Y-T/S-Cj; (SEQ ID NO: 1) BeiOpas u3:

CPYSWETCLFGDYRC (SEQ ID NO: 2);

CPFDWHTCLFGDYTC (SEQ ID NO: 3);

CPFDWHTCLFGEYSC (SEQ ID NO: 4);

CPIDWHTCLFGDYTC (SEQ ID NO: 5);

CPFSWHTCLFGEYSC (SEQ ID NO: 6):

CPFSWHTCLFGDYTC (SEQ ID NO: 7);

CPISWHTCLFGDYSC (SEQ ID NO: 8); u

CPYSWHTCLFGDYSC (SEQ ID NO: 9);

HaNpUMeEpP, OH MOKET MPENCTaBJISATh COOON:

A-(SEQ ID NO: 2)-A (BCY 1026);

A-(SEQ ID NO: 3)-A (BCY1057);

A-(SEQ ID NO: 4)-A (BCY 1065);

A-(SEQ ID NO: 5)-A (BCY 1067);

A-(SEQ ID NO: 6)-A (BCY1073);

A-(SEQ ID NO: 7)-A (BCY 1074);

A-(SEQ ID NO: 8)-A (BCY1075);

A-(SEQ ID NO: 9)-A (BCY 1076).

6. [lenTuaHblii TUraHA MO JIEOOOMY U3 MIL. 1-5, rie MOJNIEKYJISIPHBIN KapKac MpeacTaBsieT
coboit TATA.

7. IlenTuaHBIN TUraHA 110 11.6, T7Ie MOJIEKYJSIPHBINA Kapkac npencrasisier coboit TATA, a
nentuanbii guradn C;-P-F/I/Y-D/S-W-H-T-Ci;-L-F-G-D/E-Y-T/S-C;ii (SEQ ID NO: 1) BeiOpan



26

u3:

A-(SEQ ID NO: 2)-A (BCY1026);

A-(SEQ ID NO: 3)-A (BCY1057);

A-(SEQ ID NO: 4)-A (BCY1065);

A-(SEQ ID NO: 5)-A (BCY1067);

A-(SEQ ID NO: 6)-A (BCY1073);

A-(SEQ ID NO: 7)-A (BCY1074);

A-(SEQ ID NO: 8)-A (BCY1075); u

A-(SEQ ID NO: 9)-A (BCY1076).

8. [MenTuaHbIi JUraHg 1o Jrwbdomy u3 . 1-7, roe GapManeBTHYECKH TpreMyieMasi COJTb
BbIOpaHa M3 COJIM CBOOOIHOMN KUCIIOTHI MJIH COJTU HATPUS, KaJINs, KAJIbLUsI, AMMOHUSI.

9. Ilentunnsiii urang no Jrodomy u3 mm. 1-8, rme MT1-MMP npencrasisier coboi
yenoseueckuiit MT1-MMP.

10. JlekapCcTBEHHBIH KOHBIOTAT, COAEP AN MENTHIHBINA JUraHa 1o Jrobdomy u3 m.1-9,
KOHBIOTUPOBAHHBIN ¢ OAHOH 1k Oosnee 3¢ GeKkTOpHBIMU W/ UK (PyHKIIMOHAIBHBIMU TPYTIIIAMH.

11. JlexapcTBeHHBII KOHBIOTAT 11O 11. 10, copepskammii OqHO Win 00siee MUTOTOKCHUECKUX
CPEncCTB.

12. JlekapcTBeHHBIM KOHBIOTAT MO I.11, roe yka3aHHOE LMTOTOKCHYECKOE CPEACTBO
BbIOpano n3 MMAE wnnu DM1.

13. ®apmaueBTHYeCKass KOMIIO3MLIMS, KOTOpas COAEPXKUT MNENTUIHBIM JUra€a Io
arobomy u3 nimn. 1-9, win JlekapCTBEHHBINM KOHBIOTAT 10 JIodoMy u3 mm. 10-12, B koMOuHaImu ¢
OHUM WK OoJiee papMaleBTUYECKU TPHUEMIIEMBIMH SKCLIUITHEHTaMH.

14. ®apmaneBTHUeCKass KOMIO3ULUA 1O M.13, KOTOpasi JOMOIHUTEIBHO COAEPKUT OJHO
win OoJiee TepaneBTUYECKUX CPENICTB.

15. JlexapcTBeHHBINH KOHBIOTAT MO J0OOMy m3 mm. 10-12 nist nmpumeHeHus: B criocodax
NpOQUIAKTHKY, TIOAABJICHHUS WU JIeYeHUs1 3a00JIeBaHMsI I PACCTPONUCTBA, OMOCPEIOBAHHOTO
MT1-MMP.

ITo noBepenHocTn
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