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Hacrosiiee n300peTeHre OTHOCUTCS K TIETITHIaM, HYKJICHHOBBIM KHCJIOTaM U KJICTKaM JJIs IPUMCHCHUS B
UMMYHOTEPANCBTHYECKUX METOaX. B wacTHOCTH, HacTosIIee H300peTEHIEe OTHOCUTCS. K IMMYHOTEPAIIAU PaKa.
HacTtosmee n3o0peTreHne OTHOCUTCS Aajiee K OITyXO0JeacCOIMUPOBAHHBIM IIUTOTOKCHYECKUM IETTHAHBIM SITH-
toniam T-xnerok (IITJI), B oTAeTsHOCTH WM B KOMOWHAITMH C IPYTUMHU OIYyXOJICaCCONMUPOBAHHBIMH MENITHIA-
MH, KOTOPBIE CIIy’)KaT B KaueCTBE aKTUBHBIX (hapMalleBTHUECKUX MHTPEIUCHTOB BaKIMHHBIX KOMIIO3HIIN, CTH-
MYJHPYIONUX MIPOTHBOOITYXOJIEBBIE HMMYHHBIE OTBETHL. HacTosmiee m300peTeHrne OTHOCHTCS K crenupude-
CKHMM TIETITHHBIM TIOCJIEIOBATEIBHOCTSM 1 MX BapuaHTaM, oOpa3oBaHHbIM n3 MoJiekysn HLA T u II xmaccoB de-
JIOBEYECKHX OITYXOJIEBBIX KJIETOK, KOTOPBIE MOTYT OBITH MCIIOJIB30BAHBI B BAKIIMHHBIX KOMITO3UIMSIX IS BBI3HI-
BaHUs MPOTHBOOIYXOJICBBIX UMMYHHBIX OTBETOB, a TAKXKE K CIMOCOOY MOJMYYCHHS ONTHUMAIBHBIX BaKIUH IS
JIIL, HYKIAIOIINXCS B HUX.

YpoBeHb TEXHUKH

I'THOMBI SIBIIIFOTCS OMTYXOJIIMHU TOJIOBHOT'O MO3Ta, BOHUKAIOIIMMY U3 TIIHANBHBIX KICTOK HEPBHOH CHCTe-
Mbl. [TTHanmbHBIC KICTKH, HA3bIBACMBIC OOBIYHO HEWPOTIUS WM MPOCTO TIIUS, SBISIOTCS HEHEHPOHAILHBIMU
KJICTKaMU, KOTOPbIE 00CCIICUYUBAIOT MOICPKKY U MUTAHKE, ITONICPKUBAIOT TOMEOCTa3, POPMUPYIOT MUCITUH U
YYacTBYIOT B IIepe/iade CUTHAJIOB B HEPBHOU cucTeMe. J[Be Hanboee BaKHBIE IOATPYIIIBI TIIFOM - 3TO aCTPOIH-
TOMBI ¥ OJIUTOJICHAPOTIIMOMBI, Ha3bIBA€MbIE B COOTBETCTBUH C BUIAMU HOPMAJIBHBIX TTHATBHBIX KJIETOK, U3 KO-
TOPBIX OHU 00pa3yroTcs (ACTPOIMTHI WIJIM OJHMTOICHIPOIUTHI, COOTBETCTBEHHO). OTHOCAIMIAACA K TOATPYIINE
aCTPOITUTOM, MYJIbTH(OPMHAS TIHOoOIacToMa (Ha3pIBaeMas ajee TIIH00I1acTOMOM) SIBIISIETCSl Hanbojee pacipo-
CTPAaHCHHOM 3JI0KaYE€CTBEHHOH OITyXOJIbIO TOJIOBHOI'O MO3Ta B3POCIBIX JIFOJICH U Ha €€ CUeT MPUXOAUTCS MPHOIL.
40% Bcex 370KAa4eCTBEHHBIX OITyXOJieil rojoBHOro mosra u mpuOi. 50% rmmoM. OHa arpeccHBHO HOpaXkaeT
[CHTPAIBHYIO HEPBHYIO CUCTEMY M UMEET HAWBHICIINI YPOBCHB 3JI0KAYECTBEHHOCTH (cTeneHb [V) cpenu Beex
oM. X0Ts HaOJFOaeTCs MOCTOSHHBIN MPOrpecc B UX JICYCHUU ONlaroiapsi YCOBEPIICHCTBOBAHHUIO HEHPOBU-
3yalu3aluy, MEKPOXUPYPTHH, PAa3THIHBIM BO3MOXHOCTSM JICUCHHUS, TAKUM Kak TeMO30JI0MUJ WiIH 00Iy4YeHHE,
TIHOOTACTOMBI OCTAIOTCS HEU3JICUHUMBIMHE. [IPOIIEHT JIeTaabHBIX UCXOJIOB MPH ITOH OIMYyXOJI TOJIOBHOTO MO3Ta
OYCHb BBICOK: CPEHHSS OKUAaeMas MPOIODKUTCIBHOCTD KHU3HH MOCJIE OCTAHOBKU TEPBOTO JHATHO3a COCTAB-
nsieT 9-12 MecsneB. S-JIeTHsAS BEDKMBAEMOCTh B TeUeHHE nieproaa HaobmoaeHus ¢ 1986 mo 1990 cocrasuna 8,0%.
Ha manHBIT MOMEHT NSATHIICTHSS BBDKHMBAEMOCTH IOCJE arpEeCCHBHOW TEpaIiy, BKIOYAs MOJHYIO PE3EKIHIO
omyxoiy, Bce eme Hrmxe 10%. CoOoTBETCTBEHHO, CYIIECTBYET BBICOKAsk HOTPEOHOCTh MEIUIMHEI B alIbTEPHATHB-
HOM # 3 (HEKTHBHOM METOJIE JICUCHUSI.

OrmyxoJieBble KJIETKH TIHOOIACTOMBI SBISIIOTCS HamOosee HeaudepeHITMpOBaHHBIMHE CPENU OIMyXOJieH
TOJIOBHOTO MO3Ta, TaK YTO OIYXOJIEBbIC KJIETKH UMEIOT BBICOKHH MOTSHIIMAI [T MUTPAIIUH M TPOTU(EpaIiy 1
SIBIISTIOTCSI BBICOKOMHBA3UBHBIMY, MPUBOISI K KpaifHe HEOIAronpusITHOMY IPOTHO3Y. [ THOOIaCTOMBI IPUBOIIAT K
CMEpTH U3-3a OBICTPOTO, arpECCUBHOTO U MHOWIBTPUPYIOMIETO POCTa B TOIIOBHOM Mo3re. [latTepHbl HHQUIBT-
PHUPYIOILETO pOCTa SBISAIOTCS MPUYUHON HEepe3eKTaOeIbHOCTH 3TUX OMYyXOJel. [ THo0IacToMbl Takke OTHOCHU-
TEJNEHO PE3UCTCHTHHI K OONYUYCHHUIO W XMMHUOTEPAITUH, U TIO3TOMY BBICOK TPOILICHT PEIMIUBOB MOCIC JICUCHHUS.
Kpome Toro, IMMyHHBIH OTBET Ha HEOIUIACTHYCCKHE KICTKH JOBOJBHO HEA(P(PEKTUBEH Ui MOJTHOTO YCTpaHE-
HUS BCEX HEOIIACTUYCCKUX KIICTOK MOCIE PE3CKIIMK U TYYCBON Teparuu.

I'miob6nacTomMa monpaszensercs Ha TepBUYHYIO TiHobmacToMy (de novo) M BTOPHUYHYIO TIIHOOIACTOMY B
3aBHCHMOCTH OT Pa3IW4Yii B TCHHOM MEXaHHM3ME BO BPEMsI 3JJ0Ka4eCTBEHHOH TpaHChopMannu HeaudhepeHIu-
POBaHHBIX ACTPOIMTOB WJIM TJIMAIBHBIX KJICTOK-TPEANIECTBEHHUKOB. BTopuuHas rimobiacTromMa BO3HUKAaeT B
Oomnee MoJIoOM Bo3pacte, o 45 net. B Teuenne 4-5 netr B cpegHEM BTOpHYHAS TIIHMOOJIacTOMa Pa3BUBACTCS U3
ACTPOLMTOMBI HU3KOW CTENECHH 3I0KaY€CTBEHHOCTH, MPOXOIS CTaauio HeauddepeHITMPOBAaHHON aCTPOLIUTOMBI.
[lepBuuHas rrodIacToMa, HAIPOTUB, BO3HUKACT B OoJice MTOKHUIOM BO3pAcTe, B CpeAHEM 3TO 55 jer. B menowm,
MICPBUYHAS TIIHO0JACTOMA BO3HHKACT KaK MOJHUCHOCHAS TIIHOOIACTOMA, XapaKTepU3ysaCh MPOTrPECCUPOBAHUEM
OITyXOJI B TCUCHUE 3 MECSIICB, HAUMHAS C COCTOSHUS 0€3 KIMHUYCCKUX I ITaTOJIOTHYSCKUX OTKIOHeHu (Pa-
thology and Genetics of the Nervous Systems. 29-39 (IARC Press, Lyon, France, 2000)).

I'muoGnacToMa MHTPUPYET BJAOJIE MHUCIUHU3UPOBAHHBIX HEPBOB M IMUPOKO PACIPOCTPAHSICTCS MO IICH-
TpaJTbHON HEPBHOU cHcTeMe. B OONBIIMHCTBE clTydaeB XUPYyPrHIECKOE BMEIIATSILCTBO MPUBOIUT JIUIIE K OTpa-
HUYEHHO YCTOHYMBOMY TepaneBTHUeCKOMY 3¢ ¢dekTy. 37I0KadecTBEHHBIE KIETKH TJIHOMBI YCKOJIB3al0T OT O0Ha-
PYXCHHS HIMMYHHOW CHCTEMOM XO35IMHA 32 CYET BHIPAOOTKH HMMYHOIIO/IABIISIOIINX BEIIECTB, KOTOPHIE MPEIsT-
CTBYIOT Tiponudeparmu T-KIeTok U BEIpad0TKe HIMMYHOCTHUMYJIUPYIOIIEro mutoknaa NJI-2.

Buytpuuepenasie HOBOOOpa30BaHUS MOTYT BOSHHKHYThH M3 JIOOBIX CTPYKTYpP WJIM BHIOB KJIETOK, IPUCYT-
cteytommx B [THC, BKiII0O9ast TOJIOBHOM MO3T, MSATKHE MO3TOBBIE 000JI0YKH, MO3TOBOH MPHUAATOK, YEPEIl U JTaXKe
OCTAaTOYHYIO dMOPHOHAIBHYIO TKaHb. OOIas exerojHas 4acToTa 3a00JIeBaéMOCTH TEPBUYHBIMU OTYXOJISIMHU
ronoBHoro Mo3ra B CoenuHenHsix IlltaTax cocraBmser 14 ciaydaeB Ha 100 000. HanbGonee pacnpocTpaHeHHEIC
MICPBUYHEIC OMTYyXOJH FOJIOBHOTO MO3Ta - MEHHHI'HOMBI, COCTAaBIIIIONIHE 27% BCEX TEPBUYHBIX OITyXOJICH rOJIOB-
HOTO MO3Ta, W TIHOOIACTOMBI, cOCTaBIsromue 23% BceX MEPBUYHBIX OIYXOJICH TOJOBHOTO MO3ra (MpHYeM Ha
cuet mmobiaactoMbl mpuxoaiatTcs 40% Bcex CiTydaeB 3JI0KAYECTBEHHBIX OITyXOJEH TOJIOBHOTO MO3Tra B3pOCIOro
HACEeJICHUs1). MHOTHE U3 3TUX OITyXOJEH arpECCHBHBI M HMCIOT BHICOKYIO CTEIICHB 3JI0KAUeCTBCHHOCTH. [lepBry-
HBIC OITyXOJIM FOJIOBHOTO MO3Ta SIBISIOTCS HanOoJiee PacIpOCTPAHCHHBIMU CONHIHBIMHU OMYXOJSIMH Y IETCH U
BTOPOM 110 YaCTOTE MPUUMHON CMEPTH OT paka Mocie JeUKeMUHU y IeTeH.

ITouck metonoB 3¢ppekTHBHOTO JIeUeHN MaMeHTOB C TIMO0JaCTOMAMH MPOAOIDKaeTcs U ceiiuac. brima
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U3ydeHa HIMMYHOTEPAIHUS WIH JCYCHUE TOCPEICTBOM CTUMYIISIIUH HIMMYHHOW CUCTEMBI, B IIEJIIX OOPBHOBI ¢ aH-
HBIMHU HEOTUIACTUYCCKUMU KIICTKAMHU.

B BemukoOputanuu ceifuac mpoBOAMTCS KIMHUYECKOE HccienoBaHue npernapata IMA950, myibTHIern-
THIHOW BaKIIMHBI, KoMITaHuel immatics biotechnologies (Tro6unren, I'epmanus). [lenTuabl 3Toi BaKIWHBI SB-
JITIOTCST UCKITIOYUTENHLHO MENTHAAMHE, KOTOphIe cBsi3biBatoTCs ¢ HLA-A*02.

Jlo cux mop cymecTByeT NoTpeOHOCTh B HOBOM, 3G (EeKTUBHOM M 6€3011acHOM criocobe JiedeHust Tnobma-
CTOMBI M MEIyJUIO0TaCTOMEI, a TakKe IPYTUX BHUAOB OMyXOJIeH, ZEMOHCTPHUPYIOUINX W30BITOYHYIO SKCIIPECCHIO
0ETKOB 10 HACTOSIIEMY M300PETCHNIO, KOTOPBIN YIIydInaia Obl CAMOYYBCTBHE MAIMEHTOB C APYTHMH aJUICISAMU
HLA wimm xoMOMHAaIusAMU ajienedl 6e3 MPUMEHCHHsS XHMMHOTEPANEBTHUSCKUX CPEACTB WU JPYTUX BEINCCTB,
KOTOPBIC MOTYT BBI3BIBATh CEPbE3HBIC MOOOYHBIC () (HEKTHI.

CymHocTh n300pereHns

CornacHoO OJJHOMY BapHaHTy OCYIICCTBJICHUS, HACTOSIICE HM300PETCHUE OTHOCUTCS K MENTHAY, KOTOPBIHA
CBSI3BIBACTCS C MOJICKYJIOW TNIABHOTO KOMIUTEKca rucrtocoBMectuMocTH denoBeka (MHC) I kmacca, Bkirowaro-
eMy aMUHOKHUCIIOTHYIO nocienoBatensHocts SEQ ID NO: 28 wiu nocnenoBaTebHOCTb, KOTOpPask 0 MEHbIIEH
Mmepe Ha 90% romonormuna SEQ ID NO: 28; nnn ero gapmManeBTHIeCKH IPUEMIIEMON COJIH, IPUYEM yKa3aH-
HBII MTENTHA UMEET OOIIyIo JUTHHY OT 9 10 30 aMUHOKHUCIIOT.

B gacTHOM BapuaHTe BoIuIoIeHHs n300perenus nentun coctout u3 SEQ ID NO: 28.

B erme o1HOM 4acTHOM BapHaHTE BOIUIOIICHUS ITENTHI 10 H300PETEHNIO BKITIOYAET HEMICITHIHBIC CBSI3H.

CormnacHo elie 0JHOMY BapHaHTY OCYIICCTBICHHUS, HACTOAIIEE M300pETEeHHE OTHOCUTCS K CIIOCO0Y MOITy-
YeHUs] aKTHUBHPOBAHHBIX IMUTOTOKCHYecKuX T-mumdormtos (L[TJI) in vitro, BKIIOYArOIeMy KOHTAKTHPOBAHHE
LTJI in vitro ¢ Harpy>xeHHbIMU aHTHreHOM Moiiekyinamu MHC denoBeka I kiacca, sKcnpeccHpOBaHHBIMU Ha
MOBEPXHOCTH MOJIXOMAIICH aHTUTCHIPE3CHTHPYIOMICH KICTKU WM MCKYCCTBEHHOW KOHCTPYKIIMH, UMUTHPYIO-
el aHTHICHIIPE3CHTUPYIOMIYIO KJICTKY, B TCUCHHE MEPUOJa BPEMEHH, TOCTATOYHOTO JJIs aKTHBALMU YKa3aH-
ubIX L[TJI anTUTeH-CcIenn(pUIecKuM 00pa3oMm, T YKa3aHHBIN aHTUICH SBISACTCS MENTUIOM TI0 H300PETCHHUIO.

CornacHo eie 0JHOMY BapHaHTy OCYIICCTBICHHS, HACTOSIICE N300pETEHHE OTHOCHTCS K aKTHBHPOBAaH-
HOMY ITOoTOKCHUeckoMy T-mmmdoruty (LITJI), momydueHHOMY BBINIEyKa3aHHBIM CIOCOOOM, KOTOPBIN CeleK-
THUBHO PACIIO3HAET KIETKY, a0eppaHTHOAKCIPECCUPYIONTYIO MOIUIETITH/, BKIIOYAIOMINA aMIHOKUCIIOTHYIO TI0-
CIIEZIOBATENIFHOCTh COTIIACHO H300PETEHHIO.

CormnacHo erie 0OJJHOMY BapHaHTy OCYIIECTBIICHHUS, HACTOAIIEEe N300pETeHNEe OTHOCUTCA K aHTUTENY, KOTO-
poe crienupUIecKy pacro3HaeT MENTH/I 10 H300PETCHHIO.

B wacTHOM BapmaHTe BOIUIOIICHHUS M300pPETCHHS aHTHUTENO CHENU(UIESCKH PACIIO3HAET BEHIMICYKa3aHHBIHA
nenTu, cBs3anHbii ¢ Mmonekynoilt MHC yenoseka I knacca.

CornacHo emie OJHOMY BapUaHTy OCYIICCTBJICHHUS, HACTOsAIIEEC N300pETCHHE OTHOCUTCS K T-KIeTOYHOMY
penenTopy, pearupyromemMy ¢ HeNnTHIOM 110 H300peTEHHIO.

CornacHo eIe OJHOMY BapHaHTY OCYIIECTBJICHUS, HACTOSIIEe U300PETCHHE OTHOCUTCS K HYKICHHOBOM
KHCJIOTE, KOJUPYIOMICH MEeNnThi 1Mo u300peTeHuio. M300peTeHne Takke OTHOCHTCS K HYKICHHOBOW KHCIIOTE,
KOJWPYIOIICH BHINICYKa3aHHbI T-KieTouHbId penentop. COriaacHO emie OJHOMY BapHAHTY OCYIICCTBICHHS,
HacTosIIee M300PETeHNE OTHOCUTCSA K BEKTOPY JKCIIPECCHHU, SKCIPECCUPYIOMEMY HYKICHHOBYIO KHCIOTY IIO
n3o00perenmo. CoriaacHoO erie 0OJHOMY BapHaHTY OCYIIECTBIICHHUS, HACTOsAIIEE M300pETeHHE OTHOCUTCA K KIIET-
Ke-XO035MHY, BKIIOUAIOIIeH HyKICHHOBYIO KHCIIOTY MITH BEKTOP AKCIPECCHHU 10 M300peTeHnto. B wacTHOM Bapu-
aHTE BOIUIOIICHHUS M300pPETEHNUS KIIETKA-XO3SIMH SIBIIICTCS aHTHI'CHIIPE3CHTUPYIOMIEH KICTKOW WM JCHIPUTHON
KIIETKOM.

CormnacHo ele 0OTHOMY BapHaHTY OCYIIIECTBICHUS, HACTOSIIEe N300pEeTCHHE OTHOCUTCS K (hapMalleBTHYC-
CKOM KOMITO3UIIMH JJIs JICUCHHS paka, couepkaieii 3()(eKTHBHOE KOJIMYSCTBO aKTHBHOTO WHTPEIUCHTA, BBI-
OpaHHOTO U3 MENTH/IA, AKTUBUPOBAHHOTO ITUTOTOKCHYECKOTo T-muMdormra, antuTena, T-KIEeTOYHOTO PEIenTo-
pa, HyKJIICHHOBOW KHCJIOTHI, BEKTOpPA IKCIIPECCUH, JINOO KICTKU 110 U300PETCHUIO; U (hapMaleBTHUYCCKHU MIPUEM-
JIEMBIF HOCUTENb. B YacTHOM BapHWaHTE BOILUIONICHUS M300pETCHUs (papMaleBTUYCCKas KOMIO3HIUS IMpeIHa-
3HAYCHA JUIS JICYCHHUS paka, TAKOTO KaK: acCTPOLMTOMA, MIJIOWIHAS acTPOIUTOMA, JUCIMOpHOILIACTHYECKAS
HEHpOSMHUTENHATIBHAS OITyXO0Jb, OJIUTOAECHAPOTIIMOMEI, TIEHANMOMA, MYIbTH(HOPMHAS TTHO0IACTOMA, CMETIaH-
HBIE TIMOMBI, OJIMTOACTPOLMTOMBI, MeIyjuto0IacToMa, peTuHOOIacToOMa, HelpobIacToMa, TePMUHOMA, TEPATO-
Ma, TaHIJIMOTJIMOMEBI, TaHTJIMOIMTOMA, IICHTpajbHAs TaHTJIMOLWTOMA, NPHUMHTHUBHBIE HEHPOIKTOJCpMAIIbHBIC
onyxomu PNET (Memymio6iiactoma, Meqy/UIOdIUTENIMOMa, HeHpoOimacTtoMa, peTHHOOIacToMa, SMEeHINMO0Ia-
CTOMA), OIyXOJIM MaPEHXUMBI IMUIIKOBHIHON Xeyie3bl (MMHEOIMTOMAa, MUHE00IacToMa), OIyXOJH, pa3BUBAIO-
IIMeCs U3 AMEHANMHBIX KIETOK, OIYXOJIHM XOPHOWIAHOTO CIUIETEHHS, HEHPOANUTETHAFHBIC OITyX0JIH HEOIpeae-
JICHHOTO TMPOUCXOXKACHUS (TIIMOMATO3 TOJOBHOTO MO3ra, acTpoOiiacToma), TIH00JacToMa, OIMyXOJb IPEICTa-
TEJNBHOW JKENe3bl, paK MOJOYHOM KeJe3bl, paK MUIIEBOMA, KOJOPEKTAIBHBIA PaK, CBETIOKICTOYHAS ITIOYCIHO-
KJICTOYHAs KapIUHOMA, pak Jerkux, pak [[HC, pak suyHuKa, MeTaHOMa, paK MOJPKEITYIOYHON KENE3bl, ITOCKO-
KJICTOYHAs KapIIMHOMA, JISHKEMUS MIIH MEIYJI00IacTOMA, OIYXO0JIM TOJICTOTO KUIICYHUKA, MPSIMOM KHUIIKH, Ke-
JyJKa, TIOYEK, JICTKHUX, TOKEITYIOYHON JKEeJIe3bl, TPEACTATeIbHON Kee3bl, KOKUA U IPYTUe OIyXOJH, MPOSB-
JstronIre M30BITOYHYIO SKCTIpeccHio Oenka, BKmovaromero SEQ ID NO: 28.

CormnacHo emie oZHOMY BapHaHTy OCYIICCTBICHHUS, HACTOsIIEe N300peTeHNe OTHOCUTCS K Habopy IuIs Jie-
YeHHUs paka, cojeprkameMy: (a) KOHTEeHHep, BKIIOYAIOMNNA (PapMaIreBTHIECKYI0 KOMIIO3HIIMIO, COICPKAIIYIO
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MCTTH], AKTUBUPOBAHHBIA [IUTOTOKCHYCCKHUHA T-TUM(pOLUT, aHTUTENO0, HYKJICHHOBYIO KHACIOTY, BEKTOP JKCIIpec-
cHH, MO0 KIIETKY I10 10 N300peTeHuIo, B BUIE PacTBOpa WK B THO(GMIN3NPOBaHHOH Gopme; u (0) BTOpoli KOH-
TelHep, coAepKalui pa30aBUTENbh WJIM BOCCTAHABIMBAIONINKA pacTBOP IS THO(DMIN3UPOBAHHOTO cOCTaBa. B
YaCTHOM BapHaHTE BOIUIOIICHHS M300peTeHus] Habop MOMOIHUTEIHHO COACPXKUT 10 MEHBIICH Mepe eIle OIIH
TIENTHI ¢ AMHHOKHCIOTHOM TOCIIeN0BaTeIbHOCTRIO, BIOpanHoi n3 SEQ ID NO: 1-27, 29-131. B eme ogHoM
YaCTHOM BapHaHTE BOIUIOMICHUS M300pPETeHUs HA0OP JOMOJHUTEIHEHO CONCPKUT MHCTPYKIUH 10 (1) IprUMeHe-
HUIO pacTBOpa Wiy (ii) BOCCTAHOBICHHIO M PUMEHEHHIO JIMO(DUITH3UPOBAHHOTO COCTABA.
IMoapo6Hoe onucanne N300peTeHnst

B mepBoM acrnekTe HacTosIIee H300PETEHUE OTHOCUTCS K MENTUAY, BKIFOYAIOIIEMY aMHHOKUCIOTHYIO TIO-
CJIeZIOBATENILHOCTD, BBIOpaHHyto u3 rpynmsl ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID
NO: 74 no SEQ ID NO: 129, unu ero BapuaHTy, KOTOpBI 0 MeHbIel Mepe Ha 90% roMoJIoTHYeH MoCIeA0Ba-
teabHOcTH ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 no SEQ ID NO: 129, rae
YKa3aHHBIN BapHaHT WHAYIMPYET MEPEKPECTHYIO PEeaKIuio T-KIETOK ¢ YKa3aHHBIM MENTHIOM; WK ero (apma-
UEBTHYCCKH MIPHEMIIEMasi COJIb, TJIC YKa3aHHBIN MENTH]T HE SBISCTCS MOJIUIICITHIOM OTHOMN JTHHBL.

Hacrosmee n3o0pereHne nanee OTHOCHTCS K MENTHY IO HACTOAMIEMY H300pETEHHIO, BKITIOYAIOIIEMY I10-
CJIeIOBATEeILHOCTD, KoTopas BeiOpana u3 rpynmsl ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ
ID NO: 74 o SEQ ID NO: 129 wunm ero BapuaHTy, KOTOPBIHA 10 MeHbIIei Mepe Ha 90% ToMoJIoTHYeH mocieno-
BarenpHOCTH ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71, u ¢ SEQ ID NO: 74 no 129, roe yka3aHHBIH
TIENITH/T WUTH €r0 BapHaHT UMeeT oOmyro niuuHy oT 8 mo 100, npeamourutensro ot 8 no 30 u, Hanbosee mpen-
MOYTHUTENBHO, OT 8 10 14 aMUHOKHCIIOT.

B mocrnenyronmx TabmuIax mpencTaBicHBI MENTHIBI B COOTBETCTBUU C HACTOSAIINM U300pETEHHEM, COOT-
BerctBytomue UM SEQ ID NO: u moTeHIMAaIbHBIC UCXOJHBIC OCNKW IS MAaHHBIX MENTHUIOB. Bce menTunsl,
npeJcTaBiICHHBIC B Ta0. 1a, 1b u lc, cBaseiBarorcs ¢ ameneM HLA A*02, mentuaet u3 tadbn. 1d u le csi3wiBa-
1o1es ¢ atensimu HLA-DR.

[entunsl, csizannkie ¢ Moekynamu MHC II knacca, B Tabi. 1d v le B 4aCTHOCTH MPUTOIHEI [T JICUCHHS
TeX BHUIOB PAKOBBIX 3a00JIEBaHUH, MPHU KOTOPHIX U30OBITOYHO IKCIPECCUPYIOTCS W/WIH MPE3CHTUPYIOTCS MOJH-
nentuasl BCAN, BIRCS w/unu PTPRZ1.
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Tabmuna la: [lentuabl HACTOAIIETO N300PETCHHUS

SEQ ID NO: | Kox nenuna TMocrenoBaTenbHOCTH Hcexonwnii benok
(Genkn)

1 CSRP2-001 RLGIKPESV CSRP2

2 SLC10A4-001 ALAFKLDEV SLC10A4

3 ELOVL2-001 YLPTFFLTV ELOVL2

4 MTSSIL -001 GLPSGAPPGV MTSSIL

5 PTP-013 MIWEHNVEV PTPRZ1

6 KIF1A-001 LLWGNAIFL KIF1A

7 PCDHGCS5-001 GLDPSSGAIHV PCDHGCS

8 GRIK3-001 LLYDAVHIV GRIK3

9 SEZ6L-001 LLLGSPAAA SEZ6L

10 ANKRD40-001 ALGDIREV ANKRD40

11 NLGN4Y-001 SLDTLMTYV NLGN4Y

12 KCN-002 ALSVRISNV KCNJ10

13 BCA-003 FLWSDGVPL BCAN

14 MAGI2-001 AVAPGPWKY MAGI2

15 PTP-012 FLLPDTDGLTAL PTPRZ1

16 SCARA3-001 SLGLFLAQV SCARA3

17 GRI-002 VLIQDVPTL GRIA4

18 CLU-001 KLFDSDPITVTV CLU

19 CERS1-001 FLHDISDVQL CERSI1

20 SLC10A4-002 RVADYIVKV SLC10A4

21 GPR98-001 ALFNKGGSVFL GPR98

22 GYG2-001 KVFDEVIEV GYG2

23 CPT1C-001 GLMEKIKEL CPTIC

24 SLC35E1-002 GMMTAILGV SLC35E1

25 PTP-002 FLYKVILSL PTPRZ1

26 PTP-001 ALTTLMHQL PTPRZ1

27 ASIC4-001 EILDYIYEV ASIC4

28 COL20-001 FLVDGSWSI COL20A1

29 EGFR-008 YQDPHSTAV EGFR

30 JAK-001 KLTDIQIEL JAKMIP2/JAKMIP3

31 WLS-002 TMMSRPPVL WLS/MIER1

32 IRS-001 RVAS*PTSGV IRS2

33 NATSL-001 SLAFRIFFQV NATSL

34 TNC-001 AMTOQLLAGVY TNC

35 MAPI1B-002 GLSEFTEYL MAPIB

36 NCAN-001 VLCGPPPAV NCAN

37 ADORA3-001 ALADIAVGY ADORA3

38 NPAS3-001 LLYTGDLEAL NPAS3

39 NLGN4X-002 GLLDQIQAL NLGN4Y/NLGN3/N
LGN4X/NLGN2

40 GRI-001 NILEQIVSV GRIA4

41 DPP3-001 FLYNEALYSL DPP3/BBS1

S* = pakynpTaTUBHO (HOCHOPITMPOBAHHBIN CEPHH
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Ta6m/1ua 1b: HOHOHHI/ITCHLHLIC nenTUabl HACTOAIICTO H306peT€HI/IH

SEQ ID NO: | Kon menTiga IMocnenoBaTenbHOCTD Hexooublii Genok
(Benku)

42 USP11-001 MLFGHPLLVSV USP11

43 EIF4E-001 RLISKFDTV EIF4E

44 PLEKHA4-001 LLODRLVSV PLEKHA4

45 CCT-001 TLLAAEFLKQV CCT7

46 NOC4-001 LTAPPEALLMYV NOC4L

47 MAPI1B-001 FLDSKFYLL MAPIB

43 CHCHD2-005 KLCEGFNEVY CHCHD2

49 S0X-001 KLADQYPHL SOX8/ SOX9/ SOX10

nvna 1c: JIomomHNTebHBIC TENTH B, H30BITOYHO IKCIIPECCUPYEMBIC MTPH TITHO0JIACTOME

SEQ ID NO: | Kon mentuna ITocnenoBaTeNnbEHOCTL Hexonublii Genok
{Genku)

50 PTP-005 KVFAGIPTV PTPRZ1

51 BCA-002 ALWAWPSEL BCAN

52 CDK4-001 TLWYRAPEV CDK4/CDK6

53 MAGEF1-001 ILFPDIIARA MAGEF!

54 PTP-003 AIIDGVESV PTPRZI

55 NLGN4X-001 NLDTLMTYV NLGN4X

56 VPS13B-001 SLWGGDVVL VPS13B

57 NRCAM-001 GLWHHQTEV NRCAM

58 RADS4B-001 SLYKGLLSV RADS54B

59 FABP7-001 LTFGDVVAV FABP7

60 CSP-001 TMLARLASA CSPG4

61 ORMDL1-002 TLTNIIHNL ORMDL1

62 TACC3-001 KLVEFDFLGA TACC3

63 DCA-001 KLGDFGLATVV DCLK2

64 PCNXL3-001 GVLENIFGV PCNXL3

65 DPYSL4-001 NLLAEHGV DPYSL4

606 IGF2BP3-001 KIQEILTQV IGF2BP3

67 DROSHA-001 AVVEFLTSV DROSHA

63 ABCA13-001 ILFEINPKL ABCAI13

69 CCNB1-002 ILIDWLVQV CCNBI

70 CNOT1-002 SLADFMQEV CNOT1

Tabnuna 1d: Hentuast MHC 11 knacca HacTosimmero n300peTeHus

SEQ ID NO: | Koa mentuaa IMocnemoBaTenbHOCTE Hexonniii Genok
{6eaxu)
71 BCA-005 VKVNEAYRFRVALPA | BCAN
YPA

Ta6mmua le: lononHuTeNnbHBIE IENTHABL, cBsi3aHHbIe ¢ MosteKkysamu MHC 11 kiracca

SEQ ID NO: | Koa nenripna TTocnemoBaTeILBHOCTE Hcxoausii Henok
(Geaxu)

72 BIR-002 TLGEFLKLDRERAKN | BIRCS

73 PTP-010 EIGWSYTGALNQKN PTPRZ1

-5-
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B Tabn. 2a u b onucaHsl NeNTUIB B COOTBETCTBHH C HACTOSIIMM H300pETEHHEM, COOTBETCTBYIOLINE UM
SEQ ID NO: n ucxonnsle Oeskn, U3 KOTOPBIX MOTYT OBITH 00pa30BaHbl JaHHBIE TeNTHABL. Bee menTuast B TabI.

2 cBsa3pIBaroTCs ¢ ameasiMu HLA A*24.
Tabymra 2a: JIoToTHATENbHBIE TIETITH/IBI HACTOSIIETO N300pETEHHS

SEQ ID NO: | Koz menTiaa IMocnenoBaTenLHOCTE Hcexonnetii Oenok
{Genxu)

74 TMEM255A-001 YYPGVILGF TMEM255A

75 ST8SIAS-001 VYYFHPQYL ST8SIAS

76 FAM120C-001 MYPYIYHVL FAM120C

77 GRIK3-002 YYHFIFTTL GRIK3

78 PTP-014 YYTVRNFTL PTPRZ1

79 PTP-019 NYTSLLVTW™ PTPRZ1

80 FABP7-002 EYMKALGVGF FABP7

81 ZNF3-001 KYNDFGNSF ZNF3

82 DOCK7-002 LYIYPQSLNF DOCK7

83 LOC72839-001 IFTYIHLQL LOC728392

34 PJAZ-001 RYQESLGNTVF PJA2

85 HEATR1-001 KYNEFSVSL HEATR1

86 GPM-002 TYNYAVLKF GPM6B

87 CRBI1-001 SYFENVHGF CRB1

38 PTP-016 VYDTMIEKF PTPRZ1

89 PTP-015 QYVFIHDTL PTPRZ1

90 PTP-018 NYTSLLVTW PTPRZI

91 OLIG2-001 IYGGHHAGF OLIG2

92 VCAN-003 TYVDSSHTI VCAN

93 SMOX-001 VYNLTQEFF SMOX

94 EX0OC7-001 YYQIRSSQL EXOC7

95 LZTS1-001 RYSDGLLRF LZTS1

96 FADS2-003 QYQIMMTMI FADS2

97 TMEM231-001 TYIPPLLVAF TMEM231

08 ASCL1-001 EYIRALQQL ASCL1

99 UNKN-003 TYIIKSVGF TXN2
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100 NKA-001 QWAPILANF NKAINT/NKAIN2/N
KAIN4

101 PCD-002 RYGPQFTL PCDHG-Family

102 ARHGAP21-001 RYIPLIVDI ARHGAP21

103 PNMA2-001 AYVLRLETL PNMA?2

104 FADS2-002 PYNHOQHEYTF FADS2

105 APC-001 VLPDADTLLHF APC

106 WASL-001 FYGPQVNNI WASL/ASB15

107 SLC-002 KYFSFPGEL SLC1A3/SLC1AG

108 TENM4-001 AYSDGHFLF TENM4

109 ZNF743-001 RYLPSSVFL ZNF749

110 EFCAB7-001 VYLTIKPLNL EFCAB7

111 DOCK7-003 PYLDKFFAL DOCK?7

112 BMP7-001 VYQVLQEHL BMP7

113 ITGA7-001 AFSPDSHYLLF ITGA7

114 RPL-001 NYNDRYDEI RPL7A

115 HS2-001 KYNLINEYF HS25T1

116 VIM-002 NYQDTIGRL VIM

117 IFT17-001 AYLIDIKTI IFT172

118 GAB-001 AYPRLSLSF GABRB1/ GABRB3

119 CDCA7L-001 KFAEEFYSF CDCATL

120 SCARA3-002 YYLDKSVSI SCARA3

121 SSR1-001 NYKDLNGNVF SSR1

122 NROB1-001 AYLKGTVLF NROB1

123 LNX1-001 NYIDNVGNLHF LNX1

124 EP4-001 PFAKPLPTF EP400

125 KIF1B-001 VYLKEANAI KIF1B

126 RHOBTB3-001 KYFGGVLEYF RHOBTB3

127 KIF7-001 KYFDKVVTL KIF7

128 KIF1B-002 VYNDIGKEMLL KIF1B

129 MAPK6-001 TYTSYLDKF MAPKG

[entun B cootBerctBum ¢ SEQ ID NO: 101 MokeT OBITH MONyYeH U3 JIOOOT0 W3 CICAYIOMIUX OCIKOB:
PCDHGAI12, PCDHGC3, PCDHGCS, PCDHGC4, PCDHGB7, PCDHGB6, PCDHGBS5, PCDHGB3,
PCDHGA11, PCDHGA10, PCDHGA9, PCDHGA7, PCDHGA6, PCDHGAS,
PCDHGA4, PCDHGA3, PCDHGA2, PCDHGA, PCDHGB4 unu PCDHGAS. Ilentua B coorBetcTBUn ¢ SEQ
ID NO: 109 mpencrasnsier coboi poaykT casura pamku cuntbiBanusi EVPSKQCVS; xpomocoma 19, pamka
2+: 57954686-57954712. W**: Kunypennn ((S)-2-amuuo-4-(2-amuHo(eHn)-4-0kco-GyTanoBas kuciota). Iler-
Thg ¢ nocaenoBatebHOCTRI0O SEQ ID NO: 99 sBnsiercst yactpio mepBoro uaTpoHa TXN2 (Ha OCHOBE COBIaeC-

PCDHGB2, PCDHGBI,

HUS TI0 0a3e JaHHBIX MapKEPHBIX dKCIIpeccupyeMbIxX nocienoBaTensaocted (EST), BG169743.1).
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Ta6m/1ua 2b: ﬂOHOHHI/ITeHLHLIe nenTUuabI, HU30BITOYHO OKCIIPECCUPYCMBIC TTPU riauobaacTome

SEQ ID NO- Koa menmana [MocnemoBaTenbHOCTE Hcxonuslii Genok
(Beaxu)

130 ASPM-002 SYNPLWLRI ASPM

131 SMC4-001 HYKPTPLYF SMC4

Tabnuna 2c¢: JIonoNHUTENbHBIE TIOKa3aHUsl K MPUMEHEHHIO (HampuMmep, MOoJUIeKAIUe JICUCHUIO PAKOBbIC
3a001eBaHMs) HA OCHOBAHUH TIETITUJIOB B COOTBETCTBUH C M300pETEHHEM, H30BITOUYHO IKCIIPECCUPYEMBIX W/WITH

TIPE3EHTUPYEMBIX TP JaHHBIX OKA3aHUAX

Ha. Ne Tlocnenoea-
noeI-TH | TEILHOCTD Koa nentioa | JonondurensHoe(ble) mokazanme(s)
1 RLGIKPESY | CSRP2-001 [le4ycHP, NpeACTATENEHAS JKETE3A
SLCI0A4-
2 ALAFKLDEYV | 001 Jlerxue
YLPTFFLTV |ELOVL2-001 |IToukn, neucHe
GLPSGAPPG
4 Vv MTSS1L-001 |[Mouku, neuenn
8 LLYDAVHIV |GRIK3-001 Jlctikemua
9 LLLGSPAAA | SEZ6L-001 [logkenvaounas xenesza
ANKRD40-
10 ALGDIREY 001 Tloukn, ToncTHI KHIIEYHHK, NpAMad KHIIKA, NSYeHb
ToncTelii KHINEUHHK, IPAMAA KHIIIKA,
11 SLDTLMTYV | NLGN4Y-001 | npencrarensnad sxxenesa, neiikeMust
12 ALSVRISNV | KCN-002 TloukH, neYeHb, OISV IOTHAA HKETS3A
AVAPGPWK
14 Vv MAGI2-001 | TleueHr
KLFDSDPITV
18 TV CLU-001 [TeueHn




036517

GMMTAILG
24 \ SLC35E1-002 | Ilevens
29 YQDPHSTAYV | EGFR-008 MNouxy, neueHs
30 KLTDIQIEL |JAK-001 [NpeacrarenpHas xeae3a
32 RVASPTSGV [IRS-001 TTeueHs
AMTQLLAG
34 % TNC-001 Jlerkue, TONCTHIH KHIEYHHK, MPSIMAT KHINK
35 GLSEFTEYL |MAPIB-002 |Tlouku, npeacrarelibHadA Kene3a
ADORA3- Jlerkue, MOUKH, MOTKEIYIOUHAL KeJe3a,
37 ALADIAVGYV | 00] PEACTATE THHAA HKETE3
40 NILEQIVSV | GRI-001 Ioukn
MLFGHPLLYV Jlerkue, MOYKH, NEYUSHD, MOKESIYA0UHAL KEIC3,
42 SV USP11-001 OpeICTATEBHASA Kelesa
Jlerkue, TONCTHIH KHIIEYHHK, NpAMAas KHLIKA,
43 RLISKFDTV |EIF4E-001 [EY¢Hb, IPSACTATENLHAS KENe3a
PLEKHAA4-
44 LLODRLVSV | 001 ToneTriii KHILEYHHK, MPAMAA KHIUKE, NEYEHB
TLLAAEFLK
45 Qv CCT-001 Jlerkue, nevueHn
LTAPPEALL JNerxue, nouky, THICTHIH KHIIEYHHK, MPAMAS
46 MV NOC4-001 KHLUIKA, IEISHb, [0S TYA0THAA JKEIS3a
47 FLDSKFYLL |MAPIB-001 |Iloukn, neueHs, npeICcTATENRHAS KEE3A
48 KLCEGFNEV | CHCHD2-005 | Ton¢Tniil KHIIEIHHK, OPAMAA KHIIKL, OUSHb
Jlerkue, noukH, KeMy 0K, TONCTHIH KHIIEUHHK,
52 TLWYRAPEV | CDK4-001 OpAMad KHILKa, ISYSHb
Jlerkue, NOuKH, TOACTHIH KHUICUHHK, NPAMAS
33 ILFPDIIARA | MAGEF1-001 | kuinka, nedens, neikeMus
SLWGGDVY Jlerkue, TONCTBIH KHIIEYHHK, NpAMasd KHLIKA,
56 L VPS13B-001 | neuenp, npeaCcTATCILHAS HKENCIA
Jlerxue, MOMKH, TONCTHH KHIIEYHHEK, NPAMas
58 SLYKGLLSV |RADS4B-00] | kiuika, npeactatensHad JKEIE3a
39 LTFGDVVAYV |FABP7-001 | Kenyaok
60 TMLARLASA | CSP-001 Touku
ORMDLI1-
6l TLTNIIHNL | 002 Jlerxkue, noukw, NeUeHb, TeHKEMHS
KLVEFDFLG JleTkue, KEMyIOK, TONCTHH KHIISUHHK, PAMA
62 A TACC3-001 | kmunka, negenn
Jlerkue, neueHs, ey 0K, TOMCTHIA KHIIEUHHK,
64 GOVLENIFGY |[PCNXL3-001 | npasas KHIIKA, ICUEHD, OIPEACTATEARHAS KETIE3a
63 NLLAEIHGV |DPYSL4-001 [TMoukn
Jlerkue, nOuKH, KEMYAOK, TOICTBIH KHIIGUHHK,
npAMad KHIIKA, ISUSHE, NOLKEIYA0UHAS JKENea,
66 KIQEILTQV |IGF2BP3-001 | neiikemusn
DROSHA- Jlerkue, MOMKH, eIy AOK, TONCTRIH KHILIEYHHK,
67 AVVEFLTSY | 001 OpAMad KHIIKA, ICUSHE, OLKENYA0UHAs Keneza
638 ILFEINPKL | ABCAI13-001 | Jlerkue, nefixemus
Jlerkue, MOUKH, HEMYAOK, TONCTHI KHIIEYHHE,
69 ILIDWLVQVY |CCNBI1-002 | npaMad KHIIKA, eYeHb, NOIKENYAOYHAS JKene3a
Jlerkue, noUKH, TOMCTHIH KHILETHHK, TPAMAA
70 SLADFMQEV | CNOT1-002 | kuIIka, moJKemy1ouHad Keneaa
TMEM235A-
74 YYPGVILGF |00l Jlerxue
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81 KYNDFGNSF | ZNF3-001 Jlerkue, neveHp
82 LYIYPQSLNF | DOCK7-002 [ Jlerkue, nouxu, neuens
LOC72839-
83 IFTYIHLQL | 001 IMeyueHs
92 TYVYDSSHTI | VCAN-003 | Jlerkue, sxeIya0K, ICUCHb
093 VYNLTQEFF | SMOX-001 Jlerkue, nOUKH, XKEAYI0K
94 YYQIRSSQL |EXOC7-001 | Jlerkue, :kenyaok, IEUcHb
96 QYQUMTMI | FADS2-003  [Ileuens
TMEM231-
97 TYIPPLLVAF [001 Jlerkue, MOYKH, KeIyI0K, IEUCHB
103 AYVLRLETL |PNMAZ2-001 | Jerxue
104 PYNHOQHEYF | FADS2-002 [ Jlerxue, neuenn
VLFDADTLL
105 HF APC-001 TMeuens
108 AYSDGHFLF | TENM4-001 [ Jlerxue, nouxu, seayv a0k, OPSICTATSILHAS KIS
109 RYLPSSVFL |ZNF749-001 | Jlerxue, s;env ook, neueHe
VYLTIKPLN
110 L EFCAB7-001 | Jlerxue, :xeny1ok, neyeHn
112 VYQVLQEHL | BMP7-001 HKenyaok
AFSPDSHYL
113 LF ITGA7-001 Jlerkue, NOUKH, MEUSHb
115 KYNLINEYF |HS2-001 Jlerkue, noUKH, MIEUYCHb
116 NYQDTIGRL | VIM-002 Touku
117 AYLIDIKTI IFT17-001 Jlerkue, nouKH, IEUSHDb
118 AYPRLSLSF [GAB-001 TleucHE
119 KFAEEFYSF |CDCA7L-001 | Jlerkue, moukH, eIy 0K
122 AYLKGTVLF |[NROBI-001 [ Jlerxue
124 PFAKPLPTF |EP4-001 Jlerxue, nOUKM, JKeIy A0K, NEYEHD
KYFGGVLEY [RHOBTB:?-
126 F 001 Jlerxue, xemy 10k, neyeHn
127 KYFDEKVVTL | KIF7-001 Jlerkue, neYCHE, NPEACTATCIBHAS JKEIS3a
129 TYTSYLDKF | MAPK6-001 | Jlerkue, neueHr
130 SYNPLWLRI | ASPM-002 Jlerkug, ®RemvI0K, NgYeHb
131 HYKPTPLYF |[SMC4-001 Jlerkue, xeavaoK, NEYEHb, IPEICTATEILHAN KEISIA

Takum 00pa3om, APYroil MPEAMOYTHTEIBHEIN aCTICKT HACTOSAIICTO U300PETEHUS] OTHOCUTCS K MTPUMCHCHHIO
MENTUIOB B COOTBETCTBHU C HACTOSIIUM H300pETECHHEM JUIS MPEIMOYTHTEIEHO, B KOMOMHAIIUY - MPEIIOYTH-
TEJNBHOW UMMYHOTEPAIUU PAKOBBIX 3a00JICBAHUI B COOTBETCTBHU C TaOJ. 2C, MPUBEICHHON BEIIIIC, TI0 aHAJIOTHH
co croco0amMu TPUMEHEHHS, OMTICHIBAEMBIMH B HACTOSIIEM TOKYMEHTE, HAIIPUMeEP, TITH00IaCTOMBI.

[lenTuas! B COOTBETCTBUH C HACTOSIIIUM H300peTeHHEM 00IaJaroT CIIOCOOHOCTHIO CBSI3BIBATHCS C MOJIEKY-
JIOH TJIABHOTO KOMIUIeKca rucTocoBMecTMocTH uenoeka (MHC) I wu 11 knacca.

Hacrosmee nzo0pereHne nanee OTHOCUTCS K HENTHAAM B COOTBETCTBUH C HACTOSIIUM H300pETCHHEM, TIC
YKa3aHHbIE MENTHIBI COCTOSIT MM COCTOST, M0 CYIIECTBY, M3 aMUHOKHCIIOTHOW mocienoBaTensHocTH ¢ SEQ ID
NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 mo 129.

Hacrosimee m3o0perenne nanee OTHOCHTCS K IENTHAAM B COOTBETCTBHHU C HACTOSIIUM M300pETEHUEM, TTE
YKa3aHHBIN MEeNTH MOAU(DHUINPOBAH /WK BKIFOYACT HEMICITHIHBIC CBS3H.

Hacrosimee n3o0perenne ganee OTHOCHTCS K IIENTHAAM B COOTBETCTBHHU C HACTOSIIUM M300pETeHUEM, TTe
YKa3aHHBIN MEeNTUJT SBISCTCS YaCcThIO CIIUTOIO OCNKa, B YACTHOCTH, CIIMUTOTO ¢ N-TepMHHAIEHBIMA AMHHOKHUCIIO-
TaMM aHTHI'€H-acCOLMUpOBaHHOW nHBapuanTHoit nenw (Ii) HLA-DR.

Hacrosimee n3o0perenne fanee OTHOCHTCS K HyKJICMHOBOM KHCIIOTE, KOAUPYIOIIECH MENTHIBI B COOTBETCT-
BUU C HACTOSIIIAM H300pETCHHUEM.

Hacrosmee m3o0perenne nanee OTHOCUTCA K HYKICHHOBOH KHCIIOTE B COOTBETCTBHH C HACTOSIIMM H30-
Operenunem, koropas seisiercss JTHK, k/IHK, [THK, PHK wimm ux koMOUHAIHSIMH.

Hacrosmee n3o0perenue manee OTHOCHUTCS K BEKTOPY AKCIPECCHH, CIOCOOHOMY IKCIPECCHPOBATH HYK-
JICMHOBYIO KHCJIOTY B COOTBETCTBHHU C HACTOSIINM H300PETCHHUEM.

Hacrosimee n3o0perenue nanee OTHOCHTCS K MENTHAY B COOTBETCTBHH C HACTOSIINM H300pETEHHEM, K
HYKJICHHOBOW KHCJIOTE B COOTBETCTBHH C HACTOSIINM HW300pPETCHHEM WM K BEKTOPY 3KCIIPECCHU B COOTBETCT-
BUU C HACTOSIIUM H300PETCHHUEM ISl IPUMCHCHHS B MCIUIIHE.

Hacrosimee n3o0pereHue najgee OTHOCHTCS K aHTUTENAaM B COOTBETCTBUH C HACTOSIIIUM H300pETCHHUEM.

Hacrosiee nzo0perenue ganee oTHOCUTCS K pacTBopuMbiM T-kiterounsiM penentopam (TKP) B cootBer-
CTBHH C HACTOSIINM U300pPCTCHUCM.

-10 -
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Hacrosimee n3o0pereHne nanee OTHOCHTCS K KIIETKE-XO35HHY, BKIIOYAIOUIE HYKJICHHOBYIO KHCIOTY B
COOTBETCTBHH C HACTOSIINM H300pETEHNEM HIIM BEKTOP IKCIIPECCHH, OTIMCAHHBIN paHee.

Hacrosmmee n3o0perenne nanee OTHOCHTCS K KIETKE-X03SHHY B COOTBETCTBHH C HACTOSIINM H300pETECHH-
eM, KOTopas SIBIISIETCS aHTUTCH-TIPE3CHTHPYIOMIEeH KiteTkoi. Hacrodmee m3o0peTeHne anee OTHOCHTCS K KIIET-
Ke-XO3SMHY B COOTBETCTBHH C HACTOSIINM H300pETCHHEM, I/Ie aHTHTCH-TIPE3CHTUPYIOMAS KICTKa SBISIETCS
JICHIPUTHOM KJIETKOM.

Hacrosmiee n3o0perenue gangee OTHOCUTCS K CHIOCO0Y ITONyYEHHs NEeNTHAA B COOTBETCTBUH C HACTOSIITIM
n300peTeHneM, MpUIeM CII0co0 BKITIOYACT KYJIbTHUBAIMIO KIETKHA-XO35SMHA B COOTBETCTBHU C HACTOSIIAM H30-
OpeTeHHeM U BBIICIICHHE TIENTH/A U3 KICTKH-XO035IMHA WIH €T0 KyJIbTypalbHOH CPE/IbL.

Hacrosimee n3o0perenne nanee OTHOCUTCS K CIIOco0y MOJTydeHUsI aKTHBUPOBAHHBIX IUTOTOKCHYECKUX T-
mamooruros (L[TJI) in vitro, npuyeM crioco0 Bkitouaet koHTaktuposanue L[TJI in vitro ¢ Harpy>KeHHBIMH aH-
TUreHoM MouteKyiamu genoBedeckoro MHC I mnm 11 knacca, skcnpeccupoBaHHBIMHM Ha OBEPXHOCTH TOAXOMS-
el aHTHI'CHIPE3CHTUPYIOLIEH KIETKH B TEUYEHHE IEPHOJa BPEMEHH, JOCTATOYHOIO JUIsl aKTUBALlMM aHTHICH-
cnerdraeckuM odpasom ykazanubeix LITJI, rae yka3aHHbI aHTUTeH SIBISIETCS JIIOOBIM TENITHIOM B COOTBETCT-
BUU C HACTOSIIIAM H300pETCHHEM.

Hacrosmee m300peTeHne nanee OTHOCHTCA K CIIOCO0Y B COOTBETCTBHHM C HACTOSIIMM H300peTEHHEM, TIe
anTureH HarpyxeH Ha monekyinsl MHC I nmm II kmacca, skcrpeccHpoBaHHBIE Ha TTOBEPXHOCTH TTOAXOJSIIEH
AQHTHTCHIIPE3CHTUPYIOMEH KIETKH NMPH KOHTAKTHPOBAHWHU JOCTATOYHOTO KOJIMYECTBA AaHTUTECHA C aHTHUTEHIIPE-
3EHTUPYIONICH KIETKOM.

Hacrosmee m3o00peTeHne nanee OTHOCHTCA K CIIOCO0Y B COOTBETCTBHM C HACTOSIIMM H300pETEHHEM, TC
AQHTUTEHIIPE3EHTHPYIOIIAsl KJIETKa BKIIOYAET BEKTOP OSKCIIPECCHH, CIIOCOOHBIM AKCIPECCHPOBATh yKa3aHHBIH
nentua, coaepxamuit nocienoBatenbHocTh ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID
NO: 74 no 129, unu ero BapuaHT, KOTOPBII N0 MeHblIeH Mepe Ha 90% roMonorudeH Mocieq0BaTebHOCTH C
SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 no 129 unu yka3zaHHbII BapuaHT aMU-
HOKHCIIOTHOH IT0CJIe0BAaTEIbHOCTH.

Hacrosiee nzodpeTeHue najgee OTHOCUTCS K aKTHBUPOBAHHBIM ITUTOTOKCHIecKuM T-mumborram (L[TJT),
TIOJTYYCHHBIM CITIOCOOOM B COOTBETCTBUH C HACTOSIINM H300pETEHNEM, KOTOPHIE CEIEKTHBHO PACIO3HAIOT KIIET-
Ky, KoTOopasi abeppaHTHO AKCIPECCHPYET MOJHIENITH I, BKIIOYAIONIINH aMIHOKHCIOTHYIO TTOCIIEA0BATEILHOCTD B
COOTBETCTBHUH C HACTOAIINM H300pPETCHUEM.

Hacrosmee m3o0perenne nanee OTHOCUTCSA K CIIOCOOY YHHYTOKEHHS KJICTOK-MHUIICHEH y MalueHTa, YbH
KJICTKI-MHUIIEHN a0eppaHTHO SKCIPECCHPYIOT IMONUIIEITH, BKIFOYAIONIHH JF00YI0 aMIHOKHCIOTHYIO TIOCIEI0-
BaTEJIBbHOCTh B COOTBETCTBUH C HACTOSIIMM M300pETEeHHEM, TPUYEM CIOCO0 BKIJIIOYACT BBEICHHE MAalUEHTY d(¢-
(exTrBHOTO yKcaa uToTokcHueckux T-muMdonnToB (LITJI) B cOOTBETCTBHH ¢ HACTOSIIUM H300pETEHHEM.

Hacrosimee n3o0perenne anee OTHOCUTCS K NPHUMEHEHUIO JIIOOOTO ONMMCAHHOTO IMENTHAA, HyKJICHHOBOH
KUCJIOTHl B COOTBETCTBUHU C HACTOSIIUM H300PETEHHEM, BEKTOpa IKCIIPECCHH B COOTBETCTBHH C HACTOSIIUM
M300peTeHNeM, KIETKH B COOTBETCTBHH C HACTOSIINM H300pETEeHUEM, aHTHUTENa B COOTBETCTBHU C HACTOSIIUM
M300peTEeHNEM WM aKTHBUPOBAHHOTO HUTOTOKCHYecKOro T-mMdonnTa B COOTBETCTBUH C HACTOSIIIMM H300pe-
TEHHEM B Ka4eCTBE MEIMKAMEHTA W B IPOM3BOJCTBE MEINKaMEHTA.

Hacrosmee m3o0peTeHne gajgee OTHOCUTCS K CIIOCO0Y MPUMEHEHHUS B COOTBETCTBHIH C HACTOSIIIAM H300pe-
TEHHEM, TJIe MEINKaMeHT SBIIeTCs BakIMHON. HacTosmiee n3o00peTeHne ganee OTHOCUTCS K CIIOCO0Y TIpHMEHe-
HUS B COOTBETCTBUH C HACTOSIINM H300pETEHHEM, T1Ie MEAUKAMEHT IPOSIBIISET MPOTHBOPAKOBYIO aKTHBHOCTE.

Hacrosmiee m3o0perenne ganee OTHOCHTCS K KOHKPETHBIM OelKkaM-MapkepaM W OnmomapkepaM, OCHOBaH-
HBIM Ha TENTHIAX B COOTBETCTBUH C HACTOSIIUM M300pETEHHEM, KOTOPBIE MOTYT OBITh MCIIOJIBb30BaHbI IIPH T10-
CTaHOBKE IMarHo3a W/WIN COCTaBIICHUH IIPOTHO3a TEYCHUSI TITHO0IaCTOMBI.

Kpome toro, HacTosimiee H300peTeHHe OTHOCUTCS K MPUMEHEHHUIO 3TUX HOBBIX MHIIEHEH JUIsl JICUSHUS pa-
Ka.

Jlanee HacTosiee M300peTeHNE OTHOCUTCS K CIOCO0Y oOecriedueHHs ¥ NPUTrOTOBICHUS BaKIMH JUIS COBO-
KYITHOCTH TALMeHTOB CO CcrenuduyeckuM HabopoM ajuienieil n/wimu cnennruyecKuME JUIsl TTaleHTOB aulesis-
MH.

To ects HacTosAImIEe N300pPETEHNE Taee OTHOCHTCS K MENTHAY B COOTBETCTBHUH C HACTOAIINM H300pETCHH-
€M B COOTBETCTBHH ¢ TocienoBaTebHOCThIO ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID
NO: 74 o 129, K HyKJICHHOBOW KUCJIOTE B COOTBETCTBUHU C HACTOSIIIUM M300pETEHHUEM HJIM K BEKTOPY JKCIIpec-
CHH B COOTBETCTBHH C HACTOSIINM H300pETEHUEM I IPUMEHEHUS B MEUIINHE.

Hacrosmee n300peTeHne OTHOCHTCS TakKe K aHTHTENAM, OTIMCHIBAEMBIM B HACTOAIIEM JIOKYMEHTE, B CO-
OTBETCTBHH C HACTOSIIUM N300pETEHUEM, KOTOPBIE SBISIOTCS CIICHM(UUECKIMU JUIS TIETITHIA B COOTBETCTBHU C
MOCJIEIOBATENFHOCTRIO, BBIOpaHHO!H U3 mocienoparenbHocTed ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID
NO: 71 u ¢ SEQ ID NO: 74 mo 129, u crmocodaM MOTy4eHHUs TAKOBBIX.

Hacrosimee n3o0perenne nanee otHocurest kK T-knerounsim penentopam (TKP), B wactHOCTH, pacTBOpH-
MM TKP, Ha KOTOpBIE HaleseH, B YaCTHOCTH CIEeL(UIEeCKH HaIeJIeH TENTH B COOTBETCTBUH C TIOCIIEI0BA-
TENBHOCTHIO, BEIOpanHO# u3 rpymmsl ¢ SEQ ID NO: 1 no SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74
1o 129, u/uiam KOMIUIEKCHI YKa3aHHBIX TETITHIOB B COOTBETCTBUH C HACTOSIINM H300pereHuemM ¢ MHC, u cro-
cobam momyuenus Takux TKP.
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Hacrosee m300peTeHre naigee OTHOCHUTCS K KIICTKE-XO3SIMHY, BKIIOYAIOMICH HYKICHHOBYIO KUCIIOTY B
COOTBETCTBHMHM C HAaCTOSIIIMM W300pETEHUEM MM BEKTOP SKCIPECCHH, ONMCaHHBIN paHee. Hacrosimee n3obpere-
HHE Jlajiee OTHOCUTCS K KIIETKEe-X03WHY B COOTBETCTBHH C HACTOSIIIUM M300pETCHUEM, KOTOpas SBISIETCS aHTH-
TeH-TIpe3eHTHpYomIell kieTkoi. HacTosmee n300peTeHne nanee OTHOCHTCS K KIIETKE-XO035IMHY B COOTBETCTBHH
C HACTOAIINM N300peTeHNEM, Te aHTHICH-TIPE3CHTUPYIOMAs KIETKA SBISACTCS ICHAPUTHON KIETKOH.

Hacrosmee n3o0perenue gajgee OTHOCUTCS K CHIOCO0Y ITONyYEHHs NEeNTHAA B COOTBETCTBHH C HACTOSIITIM
n300peTeHneM, MpUIeM CII0co0 BKITIOYACT KyIbTHUBAIMIO KIETKH-XO35SMHA B COOTBETCTBHH C HACTOSIIAM H30-
OpeTeHneM U BBIJEIICHUE MENTHA U3 KIETKH-X03IWHA WM €r0 KyJIbTYPaJbHOM CpEIIbI.

Hacrosiiee nzo0perenue gajgee OTHOCUTCS K CIIOCO0Y TMOTYYeHUS aKTUBUPOBAHHBIX IUTOTOKCHICCKHUX T-
mamoornuros (L[TJI) in vitro, npuyem crioco0 Bkitouaet koHTaktuposanue L[TJI in vitro ¢ Harpy>KeHHBIMH aH-
tureHoM Mouekynamu denoeueckoro MHC I wim 11 kimacca, skcIpecCHpOBaHHBIME Ha MOBEPXHOCTH ITOIXO/IS-
el aHTHICHITPE3CHTUPYIOIIEH KICTKH B TEYCHHUE IEPHOIa BPEMCHU, JOCTATOYHOTO JJIsi aKTHBAIIMK aHTHI'CH-
cnenupuiaeckuM obpasom ykazanubx LITJI, rae yka3aHHBIH aHTUTEH SBISCTCS JTIOOBIM MENTHIOM B COOTBETCT-
BUU C HACTOSIIUM H300pCTCHHUEM.

Hacrosmee m3o00peTeHne nanee OTHOCUTCA K CIIOCO0Y B COOTBETCTBHHM C HACTOSIIMM H300pEeTEHHEM, TIe
anTureH HarpyxeH Ha monekyinsl MHC I mmm II kmacca, skcrpeccHpoBaHHBIE Ha TTOBEPXHOCTH TTOAXOJSIICH
AQHTHUT'CHIIPE3CHTUPYIOMEH KIETKH MPH KOHTAaKTHPOBAHMWHU JOCTATOYHOTO KOJMYECTBA aHTUTECHA C aHTHUTEHIIPE-
3eHTUpYIoIei KieTkoil. HacTtosmmee nzo0pereHne nanmee OTHOCHUTCS K CIIOCOO0Y B COOTBETCTBHH C HACTOSIINM
n3o0peTeHneM, I1e yKa3aHHAas aHTUTEHIPE3CHTHPYIOMmas KJIeTKa BKIIOYAeT BEKTOP JKCIPECCHH, CIOCOOHBIN
SKCIIPECCHPOBATH YKa3aHHBIH MENTH I, CONCPIKAIIIA IT0 MEHBIIEH Mepe OJIHY MOCIIEeI0BATEIbHOCTD, BRIOPaHHYIO
u3 nocnenoatenpHocTer ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 o 129, win
BapHaHT UX aMUHOKHCJIOTHOH IOCIICI0BATEIHHOCTH.

Hacrosmiee n3o0peTeHne qanee OTHOCUTCS K aKTHBHPOBAHHBIM ITUTOTOKCHYecKuM T-mumdormram (L[TJI),
OINKCBHIBACMBIM B JAHHOM JOKYMEHTE, IOJYYCHHBIM CIIOCOOOM B COOTBETCTBHU C HACTOSIIUM H300pETCHHEM,
KOTOPBIC CEICKTUBHO PACIIO3HAIOT KICTKY, KOTOpas aO0eppaHTHO SKCIPECCHPYET MOJIHUITCHTHI, BKIFOYAOIINN
AMHUHOKHUCIIOTHYIO ITOCIIEIOBATEIHHOCTD B COOTBETCTBHH C HACTOAIINM H300pETEHHEM.

Hacrosmee m3o0perenne nanee OTHOCUTCSA K CIIOCOOY YHHYTOKEHHS KJICTOK-MUIICHEH y MalMeHTa, YbH
KJICTKH-MHUIIEHN abeppaHTHO SKCIPECCHPYIOT MOIUIEITH, BKIFOYAIONIHH JF00YI0 aMIHOKUCIOTHYIO TIOCIEI0-
BaTEIFHOCTh B COOTBETCTBHH C HACTOSIINM H300pETeHHEM (T.€. 0 MEHBIIEH Mepe OIHY MOCIIeI0BATEIbHOCTb,
BEIOpaHHyI0 13 nocienoBaTenbHocTel ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74
mo 129), mpudem cmoco0 BKIIOYAET BBEICHHE ManeHTy J(PQGEKTHBHOTO 4YHCIA ITUTOTOKCHYECKHX T-
mamooruros (LITJI) B COOTBETCTBHM C HACTOSIINM H300pPETCHUEM.

Hacrosimee m3o0pereHue nanee OTHOCUTCS K NMPUMEHEHHIO JIOOOTO MENTHIAa B COOTBETCTBHU C HACTOS-
MM U300peTeHHEeM, HYKJICHHOBON KUCIOTHI B COOTBETCTBUU C HACTOSIIUM H300pETCHUEM, BEKTOPA IKCIIPECCUU
B COOTBETCTBHU C HACTOSIIMM H300PETCHHEM, KICTKH-XO3SMHA B COOTBETCTBHU C HACTOSIINM H300pETCHHEM
WA aKTHBHPOBAHHOTO IUTOTOKCHYECKOTO T-IMM(ONUTA B COOTBETCTBUU C HACTOSIINM H300pETCHHEM B Kade-
CTBE MeIMKaMEHTa MM B MPOM3BOJCTBE MeauKkaMeHTa. Hacrosimiee m300peTeHne aanee OTHOCUTCS K CIIOco0y
MPUMEHEHHUS B COOTBETCTBHHU C HACTOSAIINM H300pETCHHUEM, TI€ MEANKAMEHT SIBISCTCS BAaKIIUHOM.

Hacrosmiee m3o0perenne ganee OTHOCHTCS K KOHKPETHBIM OelkaM-MapkepaM W OHmomapkepaM, OCHOBaH-
HBIM Ha TENTHIAX B COOTBETCTBUHU C HACTOSIINM H300peTeHHEM, KOTOPhIE MOTYT OBITh MCIOJIB30BaHBI IIPH TO-
CTaHOBKE JMarHO3a W/WIM COCTABICHHUH MPOTHO3a TCUCHHUS TeMaTOJIOTHIECKHX 3I0KAa4eCTBCHHBIX 3a00JICBaHUH,
B YaCTHOCTH XpOHUYECKOU JuMbonuTapHoi setikemun (XJLT).

Kpome Toro, HacTosIIee H300pETCHUE OTHOCUTCS K MPUMECHEHHUIO ATHX HOBBIX MUIIICHEH IS JICUCHHS pa-
Ka.

Jlanee Hacrosimiee M300peTeHHE OTHOCHUTCS K CIIOCOOY IHOJyYeHHS! IEPCOHAIN3UPOBAHHON IIPOTHBOPAKO-
BOM BaKI[MHBI, BKJIIOYAIONICH MO MEHBIICH Mepe OJWH MENTHI B COOTBETCTBHH C HACTOSIIUM H300pETCHHEM,
HYKJICHHOBYIO KHCJIOTY B COOTBETCTBHH C HACTOSIIHAM H300PETCHUEM, BEKTOP IKCIPECCHU B COOTBETCTBUH C
HACTOSIIUM HU300pETEHUEM, KIICTKY-X03MHA WX KIIETKY B COOTBETCTBUH C HACTOSIIUM H300PETCHUEM WIIU aK-
THBUPOBAHHBIN IMHUTOTOKCHUECKHA T-TUM(GOIUT B COOTBETCTBHUU C HACTOSAIINM H300pETCHHEM, KOTOPHIHA OBLI
pa3paboTaH U IepeBelieH B JCKapCTBCHHYIO ()OpMY [UIS IPUMEHEHHS y OTIEIBHOTO MAallMeHTa, T1e JaHHAs KOH-
CTPYKIIMS BKJIIOYAET MpUMEHEHHEe O0aHKa JaHHBIX ("XpaHuiuine") MpeaBapuTeIbHO BRIOPAHHBIX H/HIIW TpeBa-
PHUTEIBHO MPOMIEAIINX CKPUHHUHT OITyXOJICACCOIIMMPOBAHHBIX IENTHIIOB, SBISIOMINXCSA CHEIUPUISCKUMH IS
TIAIUeHTa W/ WA TPYIIIHI MAIMEHTOB W/HITH PaKOBOTO 3a00JICBaHUS.

[entuas! HacTOAmET0 M300pPETEHUS] MOTYT HCIIOJIB30BATHCS ISl BHIPAOOTKH, IOyUEHHS W pa3pabOTKH
cnenuuIecKux aHTUTEeN K Kommuiekcam MHC/menTun mo HacrosieMmy H300peTeHUo (T.e. BKIIOYAONINM 10
MEHBIIICH Mepe OJTHY MOCIIeI0BATEeIbHOCTD, BEIOpaHHy0 U3 mocienosarenpHoctedd ¢ SEQ ID NO: 1 mo SEQ ID
NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 mo 129). Ot aHTHTENa MOTYT OBITH MCIIOJIE30BaHBI B TEPAIUH,
HAIICTMBAIOIICH TOKCHHBI WM PAJNOAKTHBHBIC BENICCTBA HA MOPAKEHHYIO TKaHb, HAIPUMED, OMyX0Jb. Jpyrum
BUJIOM UCIIOJIb30BaHUS TAaHHBIX aHTUTEI MOXKET OBITh "HalenuBaHue" paJuOHYKIAIOB Ha TOPAXKCHHYIO TKAHb B
HeJsX BU3yanusanuy, Takoi kak I[19T (mo3uTpoHHO-O3MUCCHOHHAST TOMOTpadust).

TakuM 00pa3oM, B IPYTOM acrleKTe U300pETeHMsI PEIOKEH CITOCO0 MOMTydeHUsT PEKOMOWHAHTHOTO aHTH-
TeJa, CIeUPUISCKH CBA3BIBAIOIIETOCS C TJIABHBIM KOMIUIEKCOM THcTocoBMecTuMocTH denoBeka (MHC) 1 wmm
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II kmacca B KOMIUIEKCE C pecTpUKTHPOBaHHEIM 0 HLA aHTHreHOM (T. €. BKIIIOYAIOIIMM 10 MEHBIIEH Mepe OJHY
MOCJIEIOBATELHOCTD, BBIOpaHHYIO U3 mocienoparenbHocTedl ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO:
71 m ¢ SEQ ID NO: 74 no 129), nmpuyem croco6 BKIIIOYAST: UMMYHH3AITUI0 H3MEHEHHOTO METO/IOM I'eHHON HMH-
JKCHEPHH, HE SBIIIOMIETOCS YEIOBEKOM MIICKOIHTAIOIIET0, COIEPIKAIero KIETKH, SKCIPECCUPYIONINEe MOJIEKY-
JIBI YKa3aHHOTO TJIABHOTO KOMITIeKca TrctocoBMecTuMocTH deioBeka (MHC) I mmu I kiacca ¢ pactBopuMoi
dhopmoii mostekybl MHC I mnn 11 kitacca B KOMITIEKCE C YKa3aHHBIM PeCTpUKTUPOBaHHBIM 1o HLA aHTHTEeHOM;
BeIentieHue MoJekyal MPHK 3 mpoaymupyrommx aHTHTeNIa KIETOK YKa3aHHOTO HE SBISAIOMIETOCS YEIOBEKOM
MJICKOTIMTAIONIETO; CO3/IaHne OMOIMOTEKN (aroBoro 0ToOpakeHUs, 0TOOpaKAIOIIET0 OCIIKOBBIE MOJICKYJIBI, 3a-
KOJMPOBaHHKBIC YKa3aHHBIMU MoJiekynamu MPHK; u BeIeneHue, mo MeHbIeH Mepe, oMHOTO (para U3 yKa3aHHON
O6ubmMoTeKN (GaroBoro OToOpaXKeHusl, NpUYEM yKa3aHHBIH, 10 MEHbIIEH Mepe, OMuH (ar, SKCIIOHUPYET Ha TOo-
BEPXHOCTH YKa3aHHOE aHTHTENO0, CIEUU(PHUIECKN CBS3BIBAIONIEECS C YKa3aHHBIM TIJIAaBHBIM KOMILIEKCOM T'HCTO-
coBmectumoctd denoseka (MHC) I wim II xitacca B KoMmImiekce ¢ yKa3aHHBIM PECTPUKTHpOBaHHBIM 1o HLA
AHTHTCHOM.

B npyrom acriekte n300peTeHus IPeUI0KEHO aHTHTEN0, KOTOPOE CIEH()UIECKH CBSI3BIBACTCS C INIABHBIM
KOMIUTeKCOM ructocoBMecTuMocTh denmoBeka (MHC) I mnm II kitacca B KOMITIIEKCE C PECTPUKTUPOBAHHBIM TT0
HLA aHTHTEHOM, TI¢ aHTHUTEJIO MPEIIMOYTUTEIHHO SABISETCS MOJIHKIOHATIHHBIM aHTHTEIOM, MOHOKJIOHAIBHBIM
AQHTHUTENIOM, OMCTICIIM(UIHBIM aHTUTEIIOM H/HMJTH XUMEPHBIM aHTHTEIIOM.

Kpowme Toro, B ApyroM acrmeKkTe HACTOSIIET0 N300pETEHIS MPEATIOKEH CII0CO0 MOTYICHUS aHTHTENa, CIie-
MUPUIECKU CBSI3BIBAIOIIETOCS C TIIaBHBIM KOMILTEKcOM ructocoBMectuMmoctd denoBeka (MHC) I mm 11 kimacca
B KOMIUIEKCE C peCTpUKTHPOBaHHBIM 10 HLA anTHTeHOM (T.€. BKIIOUAIOIINM 110 MEHBIIIEH Mepe OTHY NOCIea0-
BaTEeIBHOCTh, BBIOpaHHYIO u3 mocienoBarensHocTeit ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQID NO: 71 u ¢
SEQ ID NO: 74 mo 129), npudeM crioco0 BKIFOYACT: IMMYHHU3AIIUI0 H3MEHEHHOTO METOJIOM TCHHOW WH)KEHE-
pUH, HE SBIAIOLMIETOCS YEJIOBEKOM MIIEKOMMTAIOIIETO, COAEPKAIEro KIETKH, 3KCIPECCUPYIOIINE MOJEKYJIbI
YKa3aHHOTO TJIABHOTO KOMIUIeKca rucrocoBMectumoct yenoBeka (MHC) I wmm 11 kimacca ¢ pactBopumoit ¢gop-
Mo Monexynsl MHC I unu Il x1acca B KoMIUIEKCe ¢ yKa3aHHBIM PECTPUKTHPOBaHHBIM 1o HLA aHTUreHOM;
BeIenieHue MoJiekyl MPHK 3 mpoaymupyrommx aHTHTeNIa KIETOK YKa3aHHOTO HE SBISIOMIETOCS YEIOBEKOM
MJICKOTIMTAIONIETO; CO3/IaHne OMOIMOTEKN (aroBoro 0ToOpakeHUs, 0TOOpaKaArOIIEero OCIKOBBIE MOJICKYJIBI, 3a-
KOJMPOBaHHBIC YKa3aHHBIMU MoJiekyinamu MPHK; 1 BeIzieieHre, o MEeHbIIEH Mepe, OqHOTO (para u3 ykazaHHON
O6ubmuoTeku (HaroBoro OTOOpaKEHUs, MPUIEM YKa3aHHBIH, 10 MEHbIIIEH Mepe, OIUH ¢ar, SKCIIOHUPYET Ha T0-
BEPXHOCTH YKa3aHHOE aHTUTEINO, CIENN(UIESCKH CBA3bIBAEMOE C YKA3aHHBIM TJIABHBIM KOMIUIEKCOM THCTOCOB-
mectumocty yenoBeka (MHC) I mnm 11 kacca B KOMITIEKCe ¢ YKa3aHHBIM peCTpUKTHpOBaHHBIM 1m0 HLA anTH-
reHoM. COOTBETCTBYIOIINE CIIOCOOBI MOMYYEHHs TAKUX AaHTUTEI M OJHOLETIOUCUHBIX TIaBHBIX KOMIUIEKCOB T'HC-
TOCOBMECTUMOCTH | Kitacca, B paBHOW CTENIEHH KaK U Jpyrie HHCTPYMEHTHI.

B npyrom acnexre n3o0peTeHus MpeayioxkKeH crocod NoIydeHHs] PaCTBOPUMOTO T-KJIETOYHOTO perenTopa,
pacrio3Haiomero KOHKpeTHsli komiuieke nentuga 1 MHC B cooTBeTcTBHM ¢ M300peTeHHeM. Takue pacTBOpH-
Mbie T-KJI€TOYHBIC PEIENTOPHI MOTYT OBITh TMOJIYYCHBI U3 CIICHUPUISCKUX T-KIeTOYHBIX KJIOHOB, M UX aQuH-
HOCTb MOJKET OBITh MOBBIIIEHA 32 CYET MyTareHe3a, HaIpaBJICHHOTO HA OINpEICIIIONINe KOMILIEMEHTAPHOCTD
YYaCTKH.

CTUMyJSIHsS IMMYHHBIX OTBETOB 3aBHCHUT OT IIPHUCYTCTBHUS aHTUTEHOB, PACIIO3HAIOIINXCSI HIMMYHHON CHC-
TEMOH X0311Ha KaK dykepogHble. OTKPBITHE CYIIECTBOBAHUS OITyX0JICaCCONNHUPOBAHHBIX AHTHTCHOB MOBBICHIIO
BO3MOKHOCTh HCIIOJB30BAHUS NMMYHHOW CHCTEMBI XO3SHMHA JJIsI BMEIIATEIbCTBA B POCT OITyXOJH. PazmmaHbie
MEXaHU3MBI YIpaBJICHUS 00€MMH BETBIMH HMMYHHOUW CHCTEMBI, KaK TYMOPaJIIbHOW, TaK U KIIETOYHOH, HCCIeqy-
IOTCS B HACTOSIIIEE BPEMs JIJIsl IMMYHOTEPAITUH pakKa.

Crnenmpuueckue 3JIeMEHTHl KJICTOUYHBIX UMMYHHBIX OTBETOB CIOCOOHBI K CHEnM(HYECKOMY paclio3HaBa-
HUIO U YHUYTOXECHHIO OMYXOJIEBBIX KieTOK. Briaenenue murtoroxkcuueckux T-kietok (LTJI) u3 momynsuumit
OIyXOJIb-HHQWIBTPUPYIOMINX KICTOK WK U3 MepUPEPUICCKON KPOBU MPEATONATACT, YTO TAKUE KIICTKU UTPAIOT
BaXKHYIO POJIb B €CTECTBEHHOM MMMYHHOH 3aluTe NpoTHUB paka. B wactHocTH, CD8-nonoxurensuele T-kaeTky,
KOTOpBIC PacIIO3HAIOT MENTHABI, CBI3aHHBIE C MOJIEKYJIaMH | Kiacca IJIaBHOTO KOMILJIEKCA THCTOCOBMECTHMOCTH
(MHC), urparoT BaXXHYIO pOJIb B 3TOM OTBETE. DTH MENTH/BI OOBIYHO COCTOAT U3 8-10 aMHHOKHCIOTHBIX OCTAT-
KOB, 00pa30BaHHBIX M3 OCJIKOB WJIN Ne(EeKTHBIX pruOOCOMHBIX MpoaykToB (DRIP), Haxomsmuxcss B MIATO30JIH.
Monekynasl MHC denmoBeka Ha3bIBAIOTCS TAKXKE YEITOBEUSCKUMU JIeHKoIMTapHbIMH anTureHamu (HLA).

CymectBytot aBa kinacca mosekyn MHC: monexkynmst MHC 1 xmacca, BcTpedaromuecss Ha OOJIBITMHCTBE
KIIETOK, UMerorux siupo. Mosekyasl MHC coctosT u3 anbda-Tspkenoi nenu u 6era-2-MUKporioOynuHa (pe-
nentopsl MHC 1 kiracca) wm anbga- u 6era-nienu (penenropsl MHC 11 knacca), coorBeTcTBeHHO. X Tpexmep-
Has (hopma 00pazyeT CBS3BIBAIOLIYI0 OOPO3IKY, KOTOPAsl UCTIONB3YETCs AJIsl HEKOBAJICHTHOTO B3aUMOIEHCTBUS C
nentugamu. MHC 1 knmacca mpe3eHTHPYIOT HEeNnTHIbI, 00pa3ylonuecsi Ipy MPOTEOIUTHUECKOM PACIICIIICHUH
NPEUMYIIECTBEHHO SHI0TeHHBIX OenkoB, DRIP u Gonee kpynubix nentuaos. Monekyiast MHC 11 kiacca moryt
BCTPEYATHCS MPEUMYIICCTBEHHO Ha MPO(GeCCHOHANBHBIX aHTUTeHNpe3eHTHpyomux kietkax (AIIK) u, B mep-
BYIO OYepe/ib, PE3CHTUPOBATh NENTH/IBI SK30T€HHBIX WIM TPAHCMEMOPaHHBIX OENKOB, KOTOPBIE MOTJIOMIAIOTCS
AIIK B mepuon 3HIOLUTO3a M BHOCIEACTBHU mpoueccupyrorcs. Kommiuekcsr u3 nentuga u monexkyn MHC 1
Kkiacca pacno3Hatorcss CD8-1oI0XUTENbHBIMA TUTOTOKCHIECKAMH T-muM(pOIUTaMH, HECYIIUMHU TOIXOISIIHN
TKP (T-kieTo4HbIH penenTop), Toraa Kak KOMIUIEKCH n3 mentuaa u moiekyn MHC 11 knmacca pacmo3HaroTcs
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CD4-nonoxutenbHbIMU XelnnepHbIMu T-ki1eTkamu, Hecyuiumu noaxoaamuii TKP. Xopomo u3sectHo, uto TKP,
nentug 1 MHC BeTpedaroTcs B CTEXHOMETPUUECKOM COOTHOIIEHUH 1:1:1.

CD4-nonoxutenpHbIe XennepHble T-KIETKH UTParoT BaXXHYIO POIb B WHAYIMPOBAHWU W TOANEPKaHUH
3 dexTuBHBIX 0TBeTOB CD8-M070XUTENBHBIX ITUTOTOKCHIeCKHX T-kinetok (Wang and Livingstone, 2003; Sun
and Bevan, 2003; Shedlock and Shen, 2003). Unearudukarus CD4-1mo0XATETBHBIX T-KIETOYHBIX SMTUTOIOB,
00pa30BaHHBIX U3 OIYX0JeacCOMUPOBaHHBIX aHTUTeHOB (TAA), MOXeT OBITh Upe3BbIUAHHO BaXKHA I pa3pa-
00TKH (apMaleBTUICCKUX MPENapaToB JJIsl WHUITHAIINH MPOTHBOOITYXOJIEBBIX UMMYHHBIX 0TBeTOB (Kobayashi
et al., 2002; Qin et al., 2003; Gnjatic et al., 2003). B ob6mactu omyxonu T-xenmepHble KISTKH TOICPKUBAIOT
onaronpusitioe i L{TJI uurokunoBoe okpyxenue (Qin and Blankenstein, 2000; Mortara et al., 2006) u npu-
BIIEKAIOT 3 (eKTOpHBIE KIETKH, K mpumepy, LITJI, ecrecrBennsie knmiepusie kiaetkn (NK), makpodaru (Marzo
et al., 2000; Hwang et al., 2007).

[Ipu otcyrcTBUM BocnaneHus skcnpeccus mosiekyn MHC Il kiacca mpenMyIiecTBEHHO OrpaHUYeHa KIIET-
KaMH HMMYHHOH CHCTEMbI, B OCOOCHHOCTH NpO()ECCHOHAIBHBIMH aHTHI'CHIPE3CHTUPYIOIIMMH KJIETKAMH
(AIIK), nanpumep, MOHOIMTaMM, OOpa3OBaHHBIMH M3 MOHOLIMTOB KJIETKAaMH, Makpodaramu, NCHAPUTHBIMH
kiaeTkamu. Heoxxuaanao 0610 0OHAPYKEHO, YTO OIyXOJIEBBIE KICTKH PAKOBBIX MAIIMEHTOB KCIIPECCHPYIOT MO-
nexyiel MHC 11 kmacca (Dengjel et al., 2006).

Ha Mozensx MIeKOMUTAIONINX KUBOTHBIX, HAIPAMEP, MBIIIaX, ObIIO MOKa3aHO, YTO Jake IPH OTCYTCTBHH
3 dexTopubIXx KiIeTok, Takux kak L[TJI (T.e. CD8-nonoxutenbubix T-mumporuToB), CD4-monoxutensaeix T-
KJIETOK JOCTAaTOYHO JJISi OCNIAOJeHNUA KIMHUYECKUX MPOSBICHUH OMyXOJeW IMOCPEACTBOM HMHTHOMPOBAHHS aH-
rHoreHe3a npu cekpennu narepdepor-ramma (IFNy).

K tomy xe 6110 MOKa3aHo, uTo CD4-monoxutensabie T-KIETKH, paco3HAIOIIKE TIETITHABI U3 OIlyX0Jeac-
COLIMMPOBAHHBIX aHTUTEHOB, Ipe3eHTHpoBaHHbIe Mojekynamu HLA Il kiacca, MOTYT HpemnsiITCTBOBAaTh OITyXO-
JIEBOM NPOTpEeCcCHy MOCPEACTBOM HHAYKIMU oTBeTOB anTuTen (Ab) (Kennedy et al., 2003).

B ormimune oT omyxoseacconMMpoBaHHBIX HENTHIOB, cBs3bIBatomuxcs ¢ Moiekynamu HLA 1 kiacca, 1o
CHX TTop OBLIO OTHMCAHO JIHMIIb HeOoJbIIoe YKciIo nuranaoB 11 kiacca 11 omyxoneacconnupoBaHHBIX aHTHUTCHOB
(TAA).

Tax xak KoHCTUTYTHBHasI sKkcnpeccust Mosekya HLA 11 kiacca oObIMHO OrpaHnyueHa KJIeTKaMi HMMYHHOM
CHCTEMBI, TO BBIAeNeHHE nenTuaoB Il kiacca HEMOCPENCTBEHHO U3 MEPBHUYHBIX OIYXOJIeH CYMTAIOCh HEBO3-
MOXHBIM. TeM He MeHee, Dengjel ¢ coaBTopamMu HeaBHO ynaioch uaeHTH(HUIMpoBath psa snuTornoB MHC 11
KJ1acca Hanpsmyto u3 omyxoseit (WO 2007/028574, EP 1 760 088 B1; (Dengjel et al., 2006).

AHTHTEHBI, KOTOpPBIE pACHO3HAIOTCS  OITyXOJEBBIMH  CIICIIU(PUUECKAMH [UTOTOKCHYECKUMH -
JTUMQOIMTAMH, TO €CTh WX JMUTONAMHU, MOTYT OBITh MOJIEKYJIaMH, 00pa30BaHHBIMH U3 JIFOOOTO Kiacca OCIIKOB,
TaKWX KakK (EpMEHTHI, PeuenTOpsl, (GaKTOPHl TPAHCKPUIIHUU U T.1., KOTOPBEIE SKCIIPECCUPYIOTCS U, IO CpaBHe-
HHIO C HE U3MEHEHHBIMH KJIETKAMH TOTO )K€ TIPOUCXOXKICHNSI, HAXOIITCS B TIOBBIIICHHOM KOJIMYECTBE B KJIETKAX
COOTBETCTBYIOILIEH OMyXO0N.

Tak kak 00a Bumga oTBeTOB, 3aBUCsIUE 0T CD8 u ot CD4, BHOCAT CBO#l BKJIa] B MPOTHBOOITYXOJICBBIN A(-
(exT coolIma 1 CUHEPIHYECKH, TO ACHTH(HUKALINSI U XapaKTepPUCTHUKA OIyXO0JIEaCCOLMUPOBAHHBIX aHTUTCHOB,
pacnozHaBaembix kak CD8+ LTJI (surama: monexkynma MHC I xmacca + menTtumHbeiii amwutomn), Tak u CD4-
TIOJIOKUTEIBHBIMU XemnepHbIMH T-kinetkamu (murasa: mosnekyina MHC II kiracca + menTUIHBIA 3TIMTON) SIBIIS-
IOTCSI BAKHBIMH IIPH Pa3pabOTKe MPOTHBOOIYXOJIEBBIX BaKIIHH.

Hacrosimee n300peTeHne Takke OTHOCHTCSA K odeHb nojezHomy nentuny MHC II kmacca (cm. SEQ ID
NO: 71). JauHbpli IeNTH TPUMEHUM IS 00pHOBI ¢ TIIHOOIACTOMOM M IPYTUMH BHIAMH PAKOBBIX 3a00JICBaHUH,
M30BITOYHO DKCIPECCUPYIOMUMU W/Win Tipe3eHTupyrommuvu BCAN.

Jlns Toro 9T0OBI MeNTH HHIIMHAPOBAIT (BBI3BIBAJ) KIIETOYHBIH IMMYHHBIH OTBET, OH JOJDKCH CBS3BIBATHCS
¢ mosekynoir MHC. 3ror npouecc 3aBucur ot amiens moiekyinsl MHC u cienuduyeckux noianmMopduzMoB
aMUHOKHUCIIOTHOM mocienoBatenbHocTd nentuaa. [lentunsl, cesaspiBatoniuecs ¢ MHC 1 kmacca, kak mpaBuiio,
UMeIOT 8-12 aMHHOKHCIIOTHBIX OCTATKOB B JUTMHY M OOBIYHO COZIEPKAT B2 KOHCEPBATHUBHBIX ocraTka (''skopu")
B UX II0CJIEIOBATEIBHOCTH, KOTOPBIE B3aMMOJICHCTBYIOT C COOTBETCTBYIOLIECH CBSI3BIBAIOLIECH OOpO3/KOH Mote-
kynsl MHC. Takum o6pazom, kaxasiii asutenne MHC nmeer "cBs3pIBatomuii MOTHB", ONpEIESIONINN, KaKkue
HENTH/IBI MOTYT CIIEIM(UUECKH CBSI3BIBATHCS CO CBS3BIBAIOIIEH OOPO3AKOIL.

B 3aBucsmeit or MHC 1 kitacca ”MMYHHOH peakIiui MENTHIBI HE TOJIBKO TOJDKHBI OBITh B COCTOSTHUH CBSI-
3BIBaThCA ¢ KOHKpeTHbIMH MoJeKyinamu MHC I kiacca, SKCIIpecCHpyeMBIMH OITYXOJIEBBIMU KJIETKaMH, HO OHH
TakKe JOJDKHBI pacno3HaBaThes T-KieTkaMu, HecymumH criennpudeckue T-knetounsie perentopsl (TKP).

AHTHTEHBI, KOTOpPBIE pACHO3HAIOTCS  OITyXOJEBBIMH  CIICIU(PUUECKUMH [UTOTOKCHYECKUMH -
JTUMQOIMTAMH, TO €CTh WX DMUTOINAMHU, MOTYT OBITh MOJIEKYJIaMH, 00pa30BaHHBIMH W3 JIFOOOTO Kilacca OEIIKOB,
TaKUX Kak (pepMeHTHI, pelenTopsl, (GaKTOpbl TPAHCKPHUIILMH U T.J., KOTOPBIE 3KCIIPECCUPYIOTCS U, MO CpaBHE-
HHIO C HE U3MEHEHHBIMH KJICTKaMH TOTO )K€ TIPOUCXOXKICHNSI, HAXOIITCS B TIOBBIIICHHOM KOJIMYECTBE B KJIETKAX
COOTBETCTBYIOILIEH OMyXO0u.

CoBpeMeHHasl KJIacCU(HUKALUS OIyX0JIeaCCOIMUPOBAHHBIX aHTHI'CHOB BKJIIOYAET CIICAYIOIINEC OCHOBHBIE
TPYIIIBL:

a) PakoBO-TeCTHKyISIpHBIC aHTUTEHBI: IIEPBBIE B UCTOPUM HACHTH(HUIMpoBaHHEIE TAA, KOTOpBIE MOTYT
pacmo3HaBaTbCs T-KIeTKaMH, TPUHAIUIEKAT K ATOMY KIIAacCy, Ha3bIBaBIIEMYCS II€pPBOHAYAIBHO 'PaKoBO-
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tecTuKyJsipHble aHTHreHsl!" (CT), Tak Kak €ro 4ieHbl AKCIPECCHPYIOTCS B OTIMYHBIX MO T'MCTOJOTHYECKOMN
CTPYKTYpE OIYXOJISIX YeJIOBEKa, a CPEeH HOPMAIbHBIX TKAaHEH - TOJIBKO B CIIEPMATOLMTaX/CIIEPMATOTOHUSX Ce-
MEHHUKa W, U3peiKa, B IareHTe. Tak Kak KJIeTKH CEeMeHHHKA He dKkcTpeccupyroT mosiekyiasl HLA T u II xmacca,
TO 3T aHTUTEHBI HE MOTYT OBITH pacro3HaHbl T-KJIIETKaMH B HOPMAaJbHBIX TKAHSAX, M TO3TOMY MOTYT paccMar-
pHUBATBCS KaK MMMYHOJIOTHUECKH OmMyxosecnernuduyaeckre. Xopomo U3BECTHBIMH HpuMepamu aHTureHoB CT
apistioTest wieHsl cemetictBa MAGE umn NY-ESO-1.

0) Anturensl nuddepenimanum: gaHHaple TAA BCTpEYarOTCS B OMYyXOJIEBBIX U HOPMAIBHBIX TKaHSX, U3
KOTOPBIX 00pa3yeTcs OImyXoJib; OOJNBIIMHCTBO U3 HUX OOHApYKEHO B MEJIAHOMAaX M HOPMAaJbHBIX MEIaHOIIUTAX.
MHorue U3 3THX JIMHHECTIENU(PUIECKNX OEIKOB MEIAHOLUTOB y4acTBYIOT B OMOCHHTE3€ MEJIaHUHA, U IOATOMY
HE SIBJISIIOTCS OITyXOJIECTIEHU(PUIECKUMH, OJHAKO, HECMOTPS HA 3TO, OHM IIUPOKO NPUMEHSIOTCS B IPOTHBOPA-
KOBO# Tepanuu. [IpuMepsl BKIIIOUaroT, HO HE OTrpaHMYHMBAIOTCS, THpo3nHa3oi n Melan-A/MART-1 mnst mena-
HOMBI unu PSA ni1st paka npenctaTreiabHO xKene3bl.

B) DKcrnpeccupoBaHHbIe B U30bITKe TAA: TeHBI, KOIUPYIOUIUE IIHPOKO dKcrpeccupoBanHble TAA, Obln
0OHapy>XEHbI B PAa3JIMYHBIX TI0 TUCTOJIOIMYECKOH CTPYKTYpE OIMYyXOJIsiX, a TaKKe BO MHOTMX HOPMAaJbHBIX TKa-
HSIX, B OCHOBHOM, C 00Jiee HU3KUM YPOBHEM 3KCIIPECCHH.

B03M0XHO, 9TO MHOTHE SIHTOIBI, IPOIECCHPYEMbIE U MOTCHIIMAIHHO MPE3eHTHPYEMbIe HOPMAaIbHBIMH
TKaHSAMH, HAXOATCS HIDKE IIOPOTOBOTO YPOBHS AJIS pacrio3HaBaHMsA T-KIETKaMH, B TO BpEeMS KaK WX U30BITOU-
Hasl SKCIIPECCHS B OIyXOJIEBBIX KIIETKAX MOKET MHUIIMHPOBATH MPOTHBOPAKOBBIN OTBET, HAapyIlIas yCTaHOBUB-
IIylocs paHee TOoJepaHTHOCTh. M3BecTHhIMU mpuMmepamu TAA sToro kiacca siBhsiorcss Her-2/neu, cypBUBHH,
tenomepasza niu WT1.

r) Omyxonecnenuduiyeckue aHTUTEHBI: JaHHbIC YHHKanbHble TAA 00pa3yloTcs B pe3yibTaTe MyTalUi
HOPMAaJBHBIX TeHOB (Takux Kak f-kareHnH, CDK4 u T.1.). HekoTopbie n3 3THX MOJEKYJSPHBIX N3MEHEHHUH ac-
COLIMMPOBAHBI C HEOIUIACTUYECKON TpaHcdopMmanuneil n/unu nporpeccueit. Omyxonecnenuduieckue aHTUTEHBI,
B OCHOBHOM, CIIOCOOHBI HHAYIIMPOBATh CUJIbHBIC IMMYHHBIE OTBETHI, HE 3aK/II04ast B ce0e pUcKa ayTOMMMYHHBIX
peakuuii o OTHOIIEHHIO K HOPMAaJbHBIM TKaHsAM. C pyroil cTopoHsl, naHHele TAA B OOJBIIMHCTBE CIy4acB
PENIeBaHTHEI TOJBKO UISl ONPEETICHHOM OMyXO0JIM, Ha KOTOPOW OHM OBLIM MIACHTH(UIMPOBAHBI, U OOBIYHO HE
SIBJISIFOTCS OOIIMMH JJ1s1 MHOTHX OTJIEIBHBIX OITyXOJeH.

n) TAA, obpasyromuecs B pe3ysbTaTe aHOMAIBHBIX MOCT-TPAHCIAIMOHHBIX Moaudukamnuii: Takue TAA
MOTYT 00pa30BaThCs U3 OSIKOB, KOTOPHIE HE SBISAIOTCS HH CIeU()UUECKUMHU, HU N30BITOYHO IKCTIPECCUPYEMBI-
MH B OIIyXOJSAX, OJHAKO, HECMOTPS Ha 03TO, CTAHOBSTCS OIyXOJEACCOIMHPOBAHHBIMH B XOHE IIOCT-
TPAHCIAIMOHHBIX TMPOIECCOB, MPOUCXOAANINX IMPEUMYIECTBEHHO B OMyXoisixX. [IpmMepsl Uit 3TOro Kiacca
BO3HHKAIOT B PE3yJIbTaTe M3MEHEHHS XapaKTepa ININKO3WINPOBAHNS, IPHUBOIAIIEMY K ITOSBICHHIO HOBBIX AIIH-
TOTIOB B OMyXOJIsiX, Kak B ciiygae MUCI, uiu mpu Takux COOBITHAX Kak OSIKOBBINA CIUIAHCHHT BO BpeMs AeTpa-
JlalluK, KOTOPbIE MOT'YT WIIM HE MOTYT OBITh OITyXoJiecnenn(pUIECKIMHU.

¢) OHkoBupycHBIe Oenku: naHHble TAA SBISIOTCS BUPYCHBIMH O€JIKaMU M MOTYT MIpaTh BEIyLIYIO POJIb B
OHKOTEHHOM IIpOIIecce, M, TaK KaK OHH SIBISIOTCS UYXXCPOIAHBIMHU (HE UEJIOBEYECKOTO IPOUCXOXKICHUS), OHH
MOT'YT HnpoBoIMpoBaTh T-KiIeTouHbli 0TBET. [IpuMepaMu Takux OENIKOB SIBIAIOTCSI BUPYCHBIE OCNKM 4eloBeye-
ckoif manmsutomsl THna 16, E6 u E7, koTophle SKCIpeccUpOBaHbl B KapLIUHOME IIEHKU MaTKU.

Jlst Toro 9TOOBI O€KK OBLTH PacHO3HAHBI IUTOTOKCHYECKUMHU T-THM@OIITaMu B Ka4eCTBE OITyXOJectie-
U IIECKOTO WIH -aCCOI[MIPOBAHHOTO AHTHICHA W YTOOBI OHM MOTJIM HCITIONB30BaThCS B TEPAIIHH, TOJIKHBI BBI-
MOJHSTHCS O0COOBIE MpeNBapHUTENbHBIC TPeOOBaHMI. AHTUTCH JOJDKEH IKCIIPECCHPOBATHCS MPEUMYIICCTBEHHO
OITyXOJICBBIMHU KJIETKAMHU U HE IKCIPECCHPOBATHCS HITH 3KCIIPECCHPOBATHCA B CPABHUTEIHHO MAJIOM KOJIHYECTBE
3I0POBBIMH TKAHSIMH; WM B APYrOM BapHaHTE OCYIIECTBICHHUS MENTH[ JOJDKECH N30BITOYHO NMPE3EHTHPOBATHCS
OITyXOJICBBIMHU KJIETKAMH I10 CPaBHEHHIO C HOPMAaJIBHBIMH 3I0POBBIMH TKaHAMH. Kpome Toro, ’KemaTeiapHo, 9To-
OBl COOTBETCTBYIOIINI aHTUTCH HE TOJBKO IPUCYTCTBOBAN B KAKOM-THOO BUJE OIyXOJH, HO U TaKXe UMEN BbI-
COKYIO KOHIIGHTPAIHIO (T.€. YUCIO KOIHMH COOTBETCTBYIOIIETO MENTHIA Ha KIETKY). Omyxonecrenuduieckue u
OITyXO0JICaCCOLIMMPOBAHHBIE aHTUTEHBI YacTO 00pa3oBaHBI M3 OENKOB, HANPSIMYIO 3aJ€HCTBOBAHHBIX B TpaHC-
(opmary HOpMaIbHOW KJIIETKH B OIyXOJEBYIO, B CBA3M ¢ (PyHKIMEH, Harmpumep, IMpH KOHTPOJIE KIETOYHOTO
IUKJIa WIK TOaBJIeHUH anonro3a. Kpome Toro, HUCXO/AIINE MUIICHH OEIKOB, HANPSMYIO SIBIISFOIUXCS TIPH-
YHHOU TpaHc(OpMaLUK, MOTYT OBITh NPE/ICTABICHB! B IIOBBIIICHHOM KOJIMYECTBE M, TAKUM 00pa3oM, OBITh KOC-
BEHHO OITyXO0JICACCOIIMMPOBAHHBIMU. TaKkue KOCBEHHO OITyXO0JICaCCOIMUPOBAHHBIE aHTUI'CHBI MOTYT TaKk)kKe OBITh
MUIIEHIMH BaKIIMHAIIMOHHOTO Toaxona. B obomx cimy4asx HEoOXOAMMO, 4TOOBI 3MUTOIBI IPUCYTCTBOBAIH B
aMUHOKHUCIIOTHOH ITOCIIEIOBATEILHOCTH aHTUTeHA, TIOCKOJIBKY Takol menTu ("MMMYHOTeHHBIN MenTua"), KOTo-
pBIif 00pa3oBaH M3 OIMYyX0JICACCOIMUPOBAHHOTO aHTHUIEHA, IOJDKEH BECTH in Vitro WM in vivo k T-KJIeTouHOMY
OTBETY.

B cymrHocTH, m060# menTua, cnocoOHBIN CBA3bIBaThCs ¢ MOseKy0id MHC MoeT BBIOIHATH (QYHKIUIO
T-knerouynoro snutona. [IpenBapuTeabHBIM YCIOBHEM JUIs MHAYKIUH T-KJIETOYHOro OTBETA in Vitro WM in vivo
ABJISIETCS PUCYTCTBHE T-KiIeTKH ¢ cooTBeTcTBYIomMM TKP M oTCyTCTBHE MMMYHOJIOTHYECKOH TOJIEPAHTHOCTH
K JJaHHOMY KOHKPETHOMY JIIUTOIY.

[TosTomMy omyxoisieaccouunpoBanHble aHTUTEHBI (TAA) SBISIOTCS OTHPABHBIM ITYHKTOM JUISL pa3paOOTKH
MPOTUBOPAKOBOI BaKIMHBI. MeToIbl HACHTH(UKAIMN U OTPEeNICHNs] XapaKTepucTuku TAA OCHOBaHBI Ha HC-
nonp3oBanuu L[TJI, koTopsle MOTYT OBITH BBIIEICHBI U3 OpTaHNU3Ma MAIFeHTOB WIIN 3I0POBBIX CYOBEKTOB, HIIN
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K€ OHHM MOT'YT OBITh OCHOBAaHBI Ha TEHEPHPOBAHNH PA3INYAIOIINXCS TPAHCKPUIIIIMOHHBIX MTPOQHIeH WIIN pa3iu-
YaOUIUXCs TATTEPHOB HKCIIPECCHUH METITHIOB MEX/y OITyXOJIEBBIMH M HOPMaJIbHBIMU TKaHSIMU.

OpnHako WACHTUQHUKAINA TEHOB, N30BITOYHO HKCIPECCHPOBAHHBIX B OITYXOJIEBBIX TKAHIX WM YeJIOBeUe-
CKHX OITYXOJICBBIX KJIETOYHBIX JIMHUSAX WJIH K€ CEJIEKTHBHO JKCIPECCHPOBAHHBIX B TaKUX TKAHAX WM KICTOY-
HBIX JINHUSX, HE JaeT TOYHOW MH(OpMAanuu 00 WMCHOIb30BAaHHUHM aHTUTCHOB, TPAHCKPUOMPOBAHHBIX C TAHHBIX
TeHOB, B IMMYHOTEpanuu. DT0 00yCIOBICHO TEM, YTO TOJBKO OT/AEIbHAS CyOIOMYIISAINA SIHUTOIOB STHX aHTH-
TEHOB MOAXOIUT AJIS TAKOTO NMPUMEHEHH, Tak Kak T-kierka ¢ coorBercTByromM TKP nomkna ObITH B HaJH-
YU, U HEO0OXOIWMO, YTOOBI OTCYTCTBOBAJIAa WM ObIJIa MHHUMAJIBHOW HMMYHOJIOTHYECKAas TOJEPAHTHOCTH K
9TOMY KOHKpETHOMY 3muTony. [losToMy B Hambojee MpeamodTHTEIEHOM BapHaHTe OCYIIECTBICHUs n300peTe-
HHS BOXHO BBIOPATh TOJBKO TE€ MENTHABI, IPE3CHTHPYEMbIE B H30BITKE MM CEIEKTUBHO, IPOTHB KOTOPBIX MO-
KeT ObITh OOHapykeHa (yHKIMOHaibHAs w/wimu npoiupepupyromas T-xinerka. Takas ¢yHKnuoHanbHas T-
KJIETKa ompeJensieTcs: Kak T-KieTka, KoTopasi U CTUMYJIIHUN Clienn(pUUSCKIM aHTUTCHOM MOXeET OBITh pac-
MpOCTpaHeHa IMOCPEICTBOM KIIOHHPOBAHUS M CIIOCOOHA K BHITTOJHEHUIO 3G GeKTopHbIX QyHKIMH ("addexTopHas
T-xnerka").

B ciiygae TKP 1 aHTUTEN B COOTBETCTBUHU C N300pETEHNEM HMMYHOTEHHOCTD 0a30BbIX MENITHIOB SBIISETCS
BropoctenieHHol. J{ns TKP u aHTHTEN B COOTBETCTBHUHU C W300pETEHUEM OTPEACISIONUM (HAKTOPOM SIBIIIETCS
TPe3eHTAIHS.

T-xenmepHbIe KIETKH UTPAIOT BAKHYIO pOJIb B yrpaBieHuu 3¢ dexroprHoit pynkmueit [ITJI B mporuBoomy-
XO0JICBOM MMMYHHTETE. DUHUTONBI T-XEeNMMepHBIX KJIETOK, HHUIUUPYIOMNE OTBETHI T-XENMEepHBIX KIIETOK THIIA
Ty, mognepxxuBatot d3pdexropusie GyHkIH CD8-MOT0KUTETHHBIX KHIUIEPHBIX T-KJIETOK, KOTOPhIE BKIIOYAIOT
IIUTOTOKCHYECKHE (DYHKIIMH, HallpaBIeHHbBIC IPOTHUB OITyXOJIEBBIX KIIETOK, SKCIIOHUPYIOIINX KOMIUIEKCHI OITyXO0-
neaccormupoBanHoro nentuna 1 MHC Ha mx kineroyHod moBepxHocTH. Takum oOpa3oMm, OITyXoJieacColurpo-
BaHHBIE MENTHAHBIC SNUTOIBI T-XeJNMEepHbIX KIETOK, OJHHA WM B KOMOMHAIIMH C APYTUMH OIyXO0JICacCOLUHPO-
BaHHBIMH TENTHIAMH, MOTYT CIY)XKHTh B KaueCTBE aKTHBHBIX (hapMaIlCBTHYCCKUX HHTPEAUCHTOB BAKIIMHHBIX
KOMITO3MIINH, KOTOPbIE CTUMYJIUPYIOT IPOTHBOOITYXO0JIEBBIE HIMMYHHBIE OTBETHI.

Crioco0bI IPUMEHEHHS IPOTHUB JPYTUX BHIOB paka PACKPBITH B ITOCIIEIYIONMIEM OMMMCAHUN MOJHIICIITHIOB,
JIeKAIIUX B OCHOBE MENTHOB B COOTBETCTBHH C H300pETCHHEM.

Benok 2, 6orarblii uucrennoM u raumunom (CSRP2)

CSRP2 sBisiercs wienoMm cemetictBa TeHOB CSRP, komupyromux rpymnmy 6enkoB ¢ LIM-nomeHOM, KOTO-
pBIe MOTYT OBITH 33JCHCTBOBAHBI B PETYJISATOPHBIX IMpPOIECCaX, BAYKHBIX JUISI Pa3BUTHUS KIETOUHOU muddepeH-
rmarui. CSRP2 61 kKapTHpoBaH Ha ydacTke XpoMocoMbl 12g21.1, ygacTke, 9acTo TOABEPTAIOMIEMCS BIIMSTHUIO
JieTIennii MM pa3pbIBOB NPpU MHOTMX BHaax omyxoueit (Weiskirchen et al., 1997). Oxcnpeccnss CSRP2 cymect-
BEHHO MOBBIIIEHA TP yMepeHHO audepeHnnpoBanHoil popme omyxonu renatokiaeroynoi kapuuaomsl (I'KK).
CSRP2, cxopee Bcero, acconunposat ¢ nenuddepenmmanueis ['KK (Midorikawa et al., 2002).

CeMeiicTBO TpaHCHOPTEPOB pacTBOpPeHHBIX BemecTB 10 (ceMeilicTBO KO-TPaHCHOPTEPOB Ha-
TPUS/KETYHBIX KUCJIO0T), 4iieH 4 (SLC10A4)

I'en SLC10A4 xoaupyeT ONMCaHHBIN HEIaBHO OEOK-TPAaHCIIOPTEpP, NMPUCYTCTBYIOIINHA B IIpEICHHANITHYC-
CKHX TEPMHUHAIAX XOJWHEPTHICCKUX W MOHOAMHHEPTHUYECKUX HEeWpoHOB (Zelano et al., 2013). MPHK, xommu-
pytomas SLC10A4, TOBCEeMECTHO DKCIPECCUPYETCS B YEIIOBEYECKUX TKAHSIX C HAMOOJIBIIMMH YPOBHSIMH JKC-
npeccun MPHK B rommoBHOM Mo3re, miarniente u nedeHn. C OMOIIBIO aHAIH3a METOJaMH IMMYHHOTO OJIOTTHH-
ra u uMmyHoduyopectieHTHBIX MeTok SLC10A4-tpanchunmpoBanusix kiaetok CHO Obur 0OHapykeH Oeyok
Maccort 49 kJla, sKCIpecCHpPOBAHHBIM Ha IUIA3MaTHYECKOW MeMOpaHe W BHYTPHKIETOUYHBIX KOMITAPTMEHTAX
(Splinter et al., 2006). SLC10A4 MoxeT y4acTBOBaTh B JCTIOHMPOBAHMM B BE3WKYJaX WIM 3K30IMTO3E HEH-
PpOTpaHCMUTTEPOB WK MeanaTopos Mactouutos (Claro da et al., 2013).

ELOVL s510nrasa :;kupabix kucjot 2 (ELOVL2)

ELOVL2 sBnsiercst wieHOM ceMeiicTBa ()epMEHTOB peakiMii ¢ ydactueM kupHbIX kucinotr ELOVL, noka-
JIM30BaHHBIX B MHUKPOCOMaX KJIETOK MJICKOIHMTAIOIINX, KOTOPHIE 3a/1ei{CTBOBAHBI B MHIYKIUH OKHCIUTEIHLHOTO
cTpecca M OMOCHHTE3a JIMIHU/OB U OTBEYAIOT 32 3JIOHTAIMIO KHUPHBIX KUCJIOT C OYECHB JJIMHHOM LIEbI0, BKIFOYast
noJIMHeHaChIeHHbIe skupHble kuciaoThl (ITHXKK), Tpebyromuecs: st pa3nudHBIX KICTOYHBIX QYHKIIUH y Mite-
kormuTaromux (Aslibekyan et al., 2012; Zadravec et al., 2011). A umenno, ELOVL2 sBisiercss He0OX0AMMBIM
dbepmentoMm ais oopazoanus [THXKK ¢ odens amuuHOM nensio B cemennuke (Casado et al., 2013). Kak 6p110
nmokazano, orcyrctsre ELOVL2 6b10 acCCOMUPOBAHO C MOJHBIM MPEKPAIEHUEM CIIEPMATOTeHEe3a, TIPU ITOM C
CEeMSBBIHOCAIMINX KaHAIBI[AX OTOOpaKaJiCh NI CIIEPMAaTOTOHUH M IEPBUYHBIEC CIIEPMATOIUTHI 0e3 0Opa3oBa-
HUS IPYTHUX 3apOJABIIIeBBIX KIeTok (Zadravec et al., 2011). ELOVL2 xapakrepu3yeTcsi IpOTPECCUBHBIM POCTOM
NpY METWIIMPOBAHUH, HAYMHAIOIIEMCS C CaMOil IepBOil CTaJnM JKU3HH, U, TI0 BCEH BUAMMOCTH, SBJISIETCS OUYCHb
MHoOTooOemaromuM onomapkepom crapenust (Garagnani et al., 2012). O ero moBbILIEHHOM ypOBHE COOONIATIOCH
IIpY renaToKIeToYHON KapiuHoMe (Zekri et al., 2012).

Cynpeccop meracta3zoB 1-nonooubiii (MTSS1L)

PagnanbHas TaMs UrpaeT BEAYIIYIO POJIb B MIPOIECCAX MUTPALMH HEHMPOHOB, aKCOHAILHOM HABEICHHUU H
HelporeHesa BO BpeMsI Pa3BUTHs IIEHTPAJIbLHOW HEPBHOM CHCTEMBL. B 0fHOM M3 mOCneHUX HCCIeI0BaHUN I'eH
MTSSIL (taxxe m3BecTHBIN 1moa Ha3BaHHeM ABBA) ObuT MIEHTH(OHUIIMPOBAH B Ka4eCTBE HOBOTO PETYIATOPA
aKTHHA W JWHAMHKH TIa3MaTHIeCKOH MeMOpaHbl B KJIETKaxX paauaibHOW Tiauu. MHTepecHo OTMETHTh, 4To AB-
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BA pacnonaraercst Ha TpaHuIle pasJelna MmIa3MaTHIecKoi MeMOpaHbl 1 aKTHHOBOTO LIMTOCKeseTa B KieTkax Co-
R, mogoOHBIX paguanbHON TIHe, U €0 NCTOLICHUE PUBOAUT K JeeKTaM ANHAMUKY IIa3MaTHYeCKOi MeMOpa-
HBI U YIUTMHEHHUIo Tiporiecca (Saarikangas et al., 2008). M30b1TouHas sxcnpeccus Abba ¢ GFP (3enensrit diyo-
PECIICHTHBIN 0eTI0K)-MeTKaMH B MBITIHHBIX (hudpodmactax (kmetku NIH3T3) moteHnmmpoBaia onocpeIoBaHHOE
TpoMOorTapHbIM pakTopom pocta (PDGF) popmupoBanne MeMOpaHHBIX CKJIAIOK M Jamelnmunoauii. Hekoro-
pBI€ JaHHBIE YKa3bIBAIOT, UTO B3aUMoJIeHCTBUE Mexay Abba momHo#t mmmabl 1 Racl nmpuyactHo ¥ nedopmammm
MeMOpansbl (Zheng et al., 2010).

Benok Tupo3un-docdarasza, penentopusblii Tun, Z noaunentua 1 (PTPRZ1)

PTPRZI1 (Genox tuposuH-ochaTasa, pelenTOPHLIA THII, Z MOJIUNENTH 1) sSBISETCS YJIEHOM CeMelcTBa
0eKoBBIX THPO3MH(pOC(hATAa3 PELENTOPHOTO THIIA U KOJUPYET MEMOpaHHBIH OJHONPOXOMHOH Oenok I Tuma c
JBYMsI IOMEHaMH IUTOIUIa3MaTHUECKOH THPO3UH-Pocdarassl, OTHUM JIOMECHOM aib(a-kapOoaHTuaApassl U J0-
meHoM ¢ubponekruna III Tuna. PTPRZ1 skcnpeccupyercs, B mepBylo odepelb, B HEPBHOW CHCTEME U CHHTE3H-
pyeTcs mpeIIIeCTBCHHUKAaMU TITHANBHBIX KJIeTOK U actpormramu (Canoll et al., 1993; Milev et al., 1994; Engel
et al., 1996; Meyer-Puttlitz et al., 1996; Sakurai et al., 1996). PTPRZ1 skcnpeccupyetcst B H30BITKE MPH TIHOO-
JaCTOME W, KaK CUMTAETCs, 3aIeHCTBOBAH B TOJIBIKHOCTH KJIeTOK rauoOmactomel (Muller et al., 2003; Ulbricht
et al., 2003; Lu et al., 2005; Wellstein, 2012). Kpome Toro, PTRPZ1 gacto ammmdummpoBaH Ha YpOBHE TEHOM-
Hoit JIHK B rimo6mactome (Mulholland et al., 2006). TToBeimienHsI# ypoBeHb dkcnipeccun PTPRZ1 npu actpo-
IIUTOMAaX TaKke KOppEenupyeT ¢ HeOnaronpusaTHeIM kinHudeckuM mporHo3om (Ulbricht et al., 2003). TTogasie-
Hue sxcnpeccuu PTPRZ1 ¢ momomipio Tpancheknun Manoi uaTepdepupyromeid PHK uHrndoupyer poct riamo-
MBI in vitro u in vivo (Ulbricht et al., 2006).

Yien cemeiictBa kune3uHoB 1A (KIF1A)

KIF1A sBnsiercst MOHOMEPHBIM MOTOPHBIM O€JIKOM ceMelicTBa KMHEe3HMHOB 3. OH ONMHUCHIBAeTCs KaK OEIoK,
crienuQUIecKuil A1l TOJIOBHOTO MO3ra, OCHOBHAs (PYHKIHS KOTOPOTO KacaeTcsi OBICTPOTO aHTEpPOrpagHoOro ak-
COHAJILHOT'O TPAHCIIOPTa CHHANTHYECKUX Be3MKyJ B HelipoHax. KIF1 A >xu3HeHHO HeoOXoauM It (yHKIMOHHU-
poBaHus M BbDKUBaHUS HeifpoHnoB (Hirokawa and Noda, 2008). AbGeppantHoe runepmermiposanne KIF1A
SBIISICTCSA YaCTHIM COOBITHEM INIPH Pa3IMYHBIX BHIAX PAKOBBIX OITyXOJIEH, TAaKMX KaK IIOCKOKIETOYHAs KapIlu-
HoMma TosioBH 1 men (Demokan et al., 2010; Kaur et al., 2010; Loyo et al., 2011; Pattani et al., 2010; Guerrero-
Preston et al., 2011), pax merkux (Loyo et al., 2011), pak IMTOBHIHOW KeJe3bl U MOJOYHOM kene3bl (Brait et
al., 2012; Ostrow et al., 2009). Kak 6p110 06Hapy)xeHo, KIF1 A sBiseTcss oqHUM U3 BOCBMH MapKepOB MHUHH-
MaibHOI octatouHoi 6osre3an (MOB) 1 moBceMecTHO dkcnpeccupyeTcst Ha [V cTannn HefpoOIacTOMBI M UMEeT
HU3KUH YpOBEHP BIUIOTH 0 HEBO3MOKHOCTH OOHAPYKCHHS B HOPMAaJIbHOM KOCTHOM MO3re/o0pasnax KpoBu. Y
nanueHToB 1V craguu yposHH 3kcnpeccuu KIF1A B KOCTHOM MO3re HOCHUIH BBICOKO IIPOTHOCTUYECKHUN Xapak-
Tep I BEDKUBACMOCTH 0e3 mporpeccupoBanus u obrieil BebkuBaeMoct (Cheung et al., 2008). B oTHOIICHNH
MHHUMAaJIBHOW ocTaTouHOW Oone3nu mnpu HelpoOmacrome KIF1A Ob1 ogunm u3 11 reHos, n30bITouHas dKC-
npeccusi KOTOPBIX B KJI€TKaX, MHUIMUPYIOMINX OITyXouib, koppenupyet ¢ MOB (Hartomo et al., 2013).

IIporokanxepun-ramma, noacemeiictso C, 5 (PCDHGCS)

IIporokanxepu H y-C5 (PCDHGCS) sBnsiercst oganm u3 22 winenoB cemeiictBa PCDHG. TlpoTokanxepu-
Hbl (PCDH) siBisIOTCSI MOATPYNIION KaaXepHHOB, KOTOPBIE AKCIIPECCHPYIOTCS MPEHMYLIECTBEHHO B IICHTPAIIb-
Hoit HepBHO# cucteme (Kallenbach et al., 2003; Hirayama and Yagi, 2006). Kinactep raMmMa-reHOB OpraHu30BaH
aHAJIOTMYHO UMMYHOTJIOOYJIMHOBOMY KJIacTepy: 22 BapuaOelbHBIX SK30Ha, KOTOPBIE KOTUPYIOT SKTOAOMEH (TI0-
BTOPHI KaJXeprHa, TPaHCMEMOPaHHBINH ¥ MPOKCUMABHBIA BHYTPUKIICTOYHBIIN TOMEH), M 3 KOHCTaHTHBIX IK30HA,
KOTOpbIe KOIUPYIOT OOBIYHBIN AWCTANBHBIH KOMIOHEHT IMTOINIA3MATHYECKOTO JOMEHA, MPHUCOSAWHEHBI I0-
cpencreom crutaiicuara PHK (Morishita and Yagi, 2007; Wang et al., 2002). PCDH 3azeiictBoBanbl B MOpdoTe-
He3e TKaHH B XOJIe pa3BUTHA U (hopMupoBaHUM U MojenupoBannn cuHarcos (Frank and Kemler, 2002), a Takxe
BBIPA0OTKE CITMHHO-MO3TOBOM JKMIKOCTH BO BpEeMsI ITOCTHATAJILHOTO pa3BHTHs rosoBHoro mosra (Lobas et al.,
2012). bsuto nokazaHo, 4ro Heckonbko OenkoB PCDHG, takux xkak PCDHGCS, B3anmMoaelcTByOT ¢ BHYTpH-
KJIETOYHBIM anmantopHeiM O6enkom PDCD10 (6emok 3anporpammupoBaHHO#M rubenu kiaetkn 10), KOTOpsli ono-
cpeayer aronTo3 B Heifponax (Lin et al., 2010a).

Besiok-penenTop riryraMmaTHblii HoHOTponHbIi kanHaTHLIN 3 (GRIK3)

Pernentopsl rimyTaMaTa NpeMMYIIECTBEHHO SIBISIIOTCS PELENITOpaMy BO30YKIalOIMX HEHPOTPaHCMUTTEPOB
B TOJIOBHOM MO3T€ MJICKOTUTAIOMINX M aKTUBHUPYIOTCS B XOJI€¢ MHOTHUX OOBIYHBIX HEHPO(MU3UOIOTHUECKUX IIPO-
nieccoB. GRIK3 (GluR7) mpuHaIIeXUT K CEMEHCTBY KAWHATOB PEIIENITOPOB TIyTaMaTa, KOTopoe chOpMHPOBAHO
YETHIPHMS CYOBEIMHUIIAMHU M BBITOJHSAIOT (DYHKIMIO JIUTAHI-aKTUBUPYEMbIX MOHHBIX KaHaioB (Pinheiro et al.,
2007). Cyobenuuuniisl GluR5-7 skenpeccupyroTes B KieTKaxX TIIHOHEHPOHANIBHBIX OIyXoJel denoBeka (Aronica
et al., 2001). Knerku rimo6mactomsl 3xcipeccupoBanu GluR7 Ha Gosree BRICOKOM YpPOBHE, YeM KIIETKU TOJIOB-
Horo mo3ra genoBeka (Brocke et al., 2010). Paznuunas skcnpeccnst GIuR7 6bu1a Takke oOHapykeHa B HECKOJIb-
KHX OITyXOJIEBBIX KIJIETOUHBIX JIMHHUAX 4elloBeka (padmoMuocapkoma/ MenayniobiacToMa, HelipobiacToma, Kap-
IIMHOMA IIUTOBHUIHOM JKelle3bl, KapIHOMa JIETKHX, aCTPOIMTOMA, MHOXXCCTBEHHAsI MUEJIOMa, TJIMOMa, Kaplu-
HOMa JIETKUX, aJJeHOKapIIMHOMA TOJICTOH KHIIKH, KIETKH T-KJICTOUHOH JICHKeMuH, KapIIMHOMa MOJIOYHOH JKeJle-
3Bl M aJICHOKapImHOMa ToscTol kuinkn) (Stepulak et al., 2009).

Moxo0HbIii OeIKy 6, CBA3aHHOMY € INMMJIENTHYECKHMH NPUCTYNAMHU, roMoJor (MpinHbIi) (SEZ6L)

kJIHK SEZ6L conmep>XHuT OTKPHITYIO paMKy CYUTHIBaHUS M3 3072 map OCHOBaHUH, KOIUPYIONIYIO COCTOS-
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i 3 1024 aMHHOKHUCIIOT TpaHCMEMOpPaHHBIH OSJOK ¢ HECKOJIBKUMHE JOMEHAMH, 3a/ICHCTBOBAHHBIMH B MEXK-
0EJIKOBOM B3aMMO/ICHCTBUM M TpaHCAYKLUH curHanoB. SEZ6L u30sITOYHO SKCIpeccupoBajcs B TOJOBHOM MO3-
Te, a TAKKe B PA3IMUHBIX TKAHIX YEIIOBEKa, BKIIIOYAsl SMUTENNAIbHBIE KIETKH JeTkux. [loaTomy 6ernox SEZ6L
paccMaTpuBaIOT B Ka4eCTBE TPAaHCMEMOpaHHOTO OelKa, BHITTOJIHSIOMIETO POIh BHYTPHUKICTOYHOTO MepeaaTInKa
CHUTHAJIOB 32 CUET MEXOEITKOBBIX B3aUMOJCHCTBUN B pasNUIHbBIX KieTkax demoBeka (Nishioka et al., 2000). I'e-
HETUYecKre BapuaHThl reHa SEZ6L acconmupyroTcs ¢ OUIOSIPHBIM PacCTPOMCTBOM | THTIA Y TAIIMEHTOB JKEH-
ckoro nosa (Xu et al., 2013). [Tomumopdusii BapuanT SEZ6L MoxkeT ObITh CBs3aH C TMOBBIMICHHBIM PUCKOM 3a-
Ooneranus paxom Jyerkux (Raji et al., 2010; Gorlov et al., 2007). Cratyc metunupoBanns SEZ6L MoxeT Takxke
ObITH MapKepoM KapuHOMEI xxenyaka (Kang et al., 2008). B nccnenosanun, nposenernom Suzuki at al. (2002),
OBLIO CeIaHo MpEeArooKeHue, uto reH SEZ6L MoxkeT TakKe BIUATh Ha pa3BUTHE U NTPOTPECCHPOBAHNE KOJIO-
PEKTALHOTO paka. ABTOPBI YCTaHOBIIH, yTO SEZ6L ObLIT OJHIM U3 HEMHOTHX BBICOKO THTICPMETHIHPOBAHHBIX
TCHOB IPH MEPBUYHBIX KOJOPEKTAIBHBIX omyXxousix (Suzuki et al., 2002).

AHKMpPUHOBBIH MOBTOP, 10MeH 40 (ANKRD40)

ANKRDA40 siBnsieTcst wieHOM ceMelcTBa OeJIKOB, CoepsKalux aHKupuHoBbId nmoBTop. ANKRD40 noka-
mu3oBaH Ha xpomocome 17q21.33. dynkmus ANKRD40 nHensBectHa. Tem He MeHee, aHKUPHHOBBIH TTOBTOP 5IB-
JISIETCST MOTHBOM W3 33 OCTaTkoB B OenKaxX, COCTOSIIUX W3 JABYX aibda-CrHpayieid, pa3nensieMbIX METISMH.
Bnepsrie oH ObUT 0O0HApYKEeH B CUTHANBHBIX Oenkax npoxokeit Cdel10 u Notch-pementopax apo3odmr (Breeden
and Nasmyth, 1987). JloMeHBI, cOCTOSTINE U3 AHKUPHHOBBIX MOBTOPOB, OMOCPEAYIOT MEKOCITKOBBIC B3aUMO/ICH-
CTBHSI M SIBIIAIOTCS OJHUMHE M3 HamOoJiee pacIipOCTPaHEHHBIX CTPYKTYPHBIX MOTHBOB B M3BECTHHIX Oenkax (Mo-
savi et al., 2004). benku, coneprkaniie aHKHPUHOBBINA TIOBTOP, OBUTH aCCOIIMMPOBAHBI ¢ MHOTOYHCIICHHBIMU 3a-
00JIeBaHUSMHU YEIIOBEKa. DTH OCJIKH BKIIOYAIOT HHIHOUTOP KICTOYHOTO MUKIA P16, aCCOMHUPOBAaHHBIN C paKOM,
u 6enok Notch (KiTr04eBOit KOMITOHEHT CUTHANIBHBIX MTyTEH B KJIETKE), KOTOPBIN CIIOCOOCH BHI3BIBATH HEBPOJIOTH-
yeckoe paccrpoiictBo CADASIL, ecniu nomMeH noBTopa Hapymaercst Myrauusivu. (Mosavi et al., 2004).

Heilipoaurun 4, cBsizanublii ¢ Y-xpomocomoii (NLGN4Y)

Heliponurunel, Takue xkak NLGN4Y, gBisioTcs MOJEKyJlaMU KIETOYHOM aare3uu, HaxXOJSIIUMHCS Ha
MOCTCHHANITHYECKOW CTOPOHE CHHAIICA, U OHHU MOTYT OBITh HEOOXOAMMBIMH It 00pa30BaHus (yHKIMOHATBHBIX
cuHarncoB (Jamain et al., 2003). Skaletsky u coast. (2003) ycranoBuim, uto NLGN4Y, Y-XpoMOCOMHBII TOMO-
sor NLGN4, OblT SKCIIPECCHPOBaH B TOJIOBHOM MO3Te IIJI0JIa M B3POCIIOTO YeJIOBEKa, MPEICTATSIbHOM Kele3e U
cemennuke (Skaletsky et al., 2003). HekoTopble qaHHBIE TTO3BOJISIOT MPEATIOIOKUTH, YTO BAPUAHTHI TIOCTIEIOBA-
teapbHOCTH NLGN4Y MOTyT OBITh acCOIMUPOBAHBI C ayTU3MOM U yMCTBeHHOH oTctanocThio (Ylisaukko-oja et
al., 2005; Yan et al., 2008).

Kannesslii kaHa1 BHYTPeHHEr0 BbINpsiMIIeHHs, noaceMeiicTBo J, uien 10 (KCNJ10)

KCNIJ10 komupyet onny u3 16 cyowrenunnn kamueoro (Kir) kaHama BHYTPEHHETO BBIPSIMIICHHS, KOTO-
pwle crpynmupoBaHsl B 7 noaceMeiictB o romosorur. KCNJ10 - aTo kpynHeiimas cyObequHuna, oopasyromas
MOPHI B TIIHATBHBIX KICTKAaX, ¥ OOJBIIMHCTBO JaHHBIX YKa3bIBacT HA TOMOMepHBIC KaHambl. MyTarmmu B KCNJ10
OBUTH aCCONMUPOBAHEI C MPEIPACIOIOKCHHOCTRIO K MPUCTYIIAaM OOBIYHON MAMOTATUYECKON TeHEPATH30BaHHON
SmuIIenicuy U smmientrndeckux cuHapoMoB (Olsen and Sontheimer, 2008). B HOpManbHOM TOJIOBHOM MO3TE C
moMoIIsl0 UMMyHOTHCcTOXIMIYeckoro aHanmm3a (IHC) nammune KCNJ10 6bu10 00HApYKEHO BOKPYT MHKPOCO-
CYIIOB, B MOTPAaHUYHOH TTHATLHOW MeMOpaHe/MATKOH MO3TroBoi 000JI0YKe W B OTACNBHBIX HelipoHax (Saadoun
et al., 2003). B TkaHAX pa3IUYHBIX OITyXOJIEH TOJIOBHOTO MO3ra YesloBeKa (aCTPOIMTOMBI HU3KOW W BBICOKOH
CTETICHH 3JI0KA4eCTBEHHOCTH W osuroneHaporauoMbl) KCNJ10 mMeeT HEOOBITHYIO JIOKATU3AIUIO TI0 CpaBHE-
HHUIO CO 3/I0pPOBOM TKAaHBIO, YTO MOXKET HapymaTh Oy(epHyI0 eMKOCTh TMTHANBHBIX KJICTOK, IIPUBOJS K ITOCTYII-
JeHHUIO0 BOJBI (TuToTOKCHMUeckomy oteky) (Warth et al., 2005). TloBeimennsiii ypoBerb KCNJ10 Habmromancs
TaKXkKe B aCTPOIMTAX MOBPEKICHHOTO FOJOBHOTO MO3ra (KJIETKH KapIIMHOMEI, OJHTOJICHAPOTITUOMBI M TIIHOOA-
CTOMBI). BBITa BEIIBUHYTA TUIIOTE3a, YTO ITO SBJIACTCS OTBETOM Ha MOBEHIIICHUE YPOBHS akBamopuHa 4 (Saadoun
et al., 2003). KCNJ10 mMoeT Mcroap30BaThCsl Kak HOBBIH OMOMapkep W B KaueCTBE TEpaleBTHYECKOI MHIICHH
npu actporurome (Tan et al., 2008).

BpeBukan (BCAN)

Bpesukan (BCAN) sBisiercss cnienmuuUecKuM Il TOJIOBHOTO MO3Ta WIECHOM JIGKTHHOBOTO CEeMEHCTBa
XOHIPOUTHHCYIb(paTnpoTeorinkaHoB. Coobmanocs o aByx m3opopmax BCAN: mzodopme ¢ 1enbio TMOTHOU
JUTMHBI, CEKPETHPYEMON BO BHEKJIETOYHBIN MaTpPHKC, W Oojiee KOPOTKOH H30(opMe C IOCIIEA0BATEIHHOCTHIO,
KOTOpas TpejcKa3biBacT Hamumune raukopocharuammmaosutonsaoro (GPI) "skops" (Gary et al., 2000). BCAN
JEMOHCTPHPYET Pa3HUTENIFHO BHICOKOE MOBBIMICHHE YPOBHSA B KJIETKAX TIIMOM, TAE€ MOXET OBITh YCTaHOBIICHO
MPHUOIM3UTENIEHO 7-KpaTHOE MOBBIIICHNE YKCIIPECCHH 110 CPABHEHHIO ¢ HOpMalbHBIMU ypoBHsAMHU (Gary et al.,
2000; Gary et al., 1998). IToBeimenustii ypoBers BCAN ObuT Takke 3a)MKCUPOBAH IIPU OJIMTOJICHIPOTIIMOMAX
6uonornueckn Oonee arpeccusnoi 11 crenenn 3mokadectBennoctu (Rostomily et al., 2010). Kpome Toro, onu-
crIBaioch, uT0O BCAN CelIeKTHBHO 3KCIPECCUPOBAH B U30BITKE B OJTHOM BHJIC CTBOJIOBBIX PAaKOBBIX KJICTOK TJIH-
00J1aCTOMBI, KOTOpBIE MPOSBISIIOT HanOoJIee BBICOKYIO IUTIOPUIIOTEHTHOCTh M OHKOI'€HHOCTH in vivo (Gunther et
al., 2008). B xnmHMYeckux cirydasx nosbieHne ypoBHst BCAN cOOTHOCHTCS ¢ HU3KOH BEDKMBAaEMOCTBIO Mallu-
CHTOB C INTHOMAaMHU BBICOKOI cTerneHu 3i10kadectBeHHOCcTH (Liang et al., 2005).

AccouuMpoBaHHAs ¢ MeMOPaHoii ryaHMJIaTKMHA3a, coaep:kamas 1oMeHbl WW u PDZ 2 (MAGI2)

Bbemox MAGI2 6bin nOKaIM30BaH Ha ydacTKe XpOMOCOMBI 721, KOTOPBIM ymamsieTcss TpH JeHOMHOMAxX
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MAaTKH, paKe MPeCTaTeNbHOM xKene3bl u ruodmactome (Cui et al., 1998; Cunningham et al., 1996; Ishwad et al.,
1995; Kim et al., 1995). MAGI2 sBnsiercs crieruduyueckum 1iist rojioBHOro mo3ra (Shoji et al., 2000; Wood et
al., 1998; Yamada et al., 2003) u, kak ObUTO TTOKa3aHO, OH B3aMMOJICHCTBYET ¢ pernentopaMmu NMDA B Bo30ynu-
TenpHBIX cuHarcax (Hirao et al., 1998). MAGI2 y4gacTByeT B 3aJIciiCTBOBaHUN PEIETITOPOB HEHPOTPAHCMHUCCHH,
Takux Kak riayramaTtHbie perientopsl THa AMPA 1 NMDA (Koide et al., 2012). MAGI2 B3aumonelcTByeT ¢
HECKOJIbKUMH Pa3IMYHBIMH JINTaHIaMHU rojioBHOTo Mo3ra, Bimodas PTEN (Deng et al., 2006). Cps3biBanue Cy-
npeccopa omyxosiu PTEN ¢ nomenom PDZ-2 6enka MAGI2 ycunuBano ctabunsHocTh 6enka PTEN (Valiente et
al., 2005). N36brrounas sxcnpeccuss MAGI2 noBpIaeT 9yBCTBUTEIBHOCTh PAKOBBIX KIIETOK, HECYITUX IKTOIH-
yeckuit PTEN, x Bbei3siBaecMoMy STS amonro3y (Li et al., 2013b). beuta oOHapykeHa CYIISCTBCHHAS B3aHMO-
cBs13b MAGI2 ¢ puckom passurus 6osnesnn Anpureiivepa (Kohannim et al., 2012).

CkeBenj:kep-penentop kiaacca A, wied 3 (SCARA3)

[Tpn ucnonb30BaHMM MPEACKa3aHHBIX SK30HHBIX IOCIEIO0BATENBHOCTEH M3 KOCMHUIBI C YCTaHOBJICHHOM,
nokanm3anueil Ha xpomocome 8p21, Han u coaBt. (1998) mpoussenu cCkpUHUHT OUOINOTEKH (ETATFHOTO TOJIOB-
HOTO MO3Ta YeJI0BEKa M BBLICIWIN HOBBIH I'eH, MOJOOHBINH cKeBeHDKep-perenTopy Makpodaros, SCARA3, xo-
toperii oau Ha3zBamu CSR1 (Han et al., 1998). CSR1 nokanmu3oBan Ha ydacTke 8p21-22, okyce, 3a4acTyio yaa-
JICHHOM TP HEKOTOPHIX 3JIOKAYECTBEHHBIX 3a00JEBAHMAX UEJOBEKa, BKIIOYAs Pak IMPEACTATEIbHOMN KeNe3bl,
TUTOCKOKJIETOUHYIO KapIIMHOMY TOJIOBHI U ieu U pak Jerkux (Coon et al., 2004; Gallucci et al., 2006; Kurimoto
et al., 2001). Beicokue ypoBarn SCARA3 B TKaHSX NEPBUYHBIX KapIIUHOM SUYHHUKA M €TO MOBBINICHHBIE YPOBHU
M0 Mepe IMPOTPECCUPOBAHUS OOJIE3HH OT MOCTAHOBKH THATHO3a 0 PEIUANBA MTO3BOJISIOT CAEIATH MPEIIOI0XKe-
HHE O ero poju B OMOJIOTMUYECKUX mporieccax npu pake suaauka (Bock et al., 2012). B omgHoM mcciaenoBaHuu
66110 BeLABHHYTO Tpennonoxkenne, 4to CSR1 (SCARA3) 3amumaer KISTKH OT MyTaI[HOHHBIX MOBPEXICHUH CO
CTOPOHBI CBOOO/HBIX PaJHMKaJIOB, OKAa3bIBAIOIINX OKHCIHUTEIbHOE AeHCTBUE, NOBBIMas ux MeTabommsm (Han et
al., 1998). Kpome toro, CSR1, HexaBHO OXapaKTepHU30BaHHBIN KaK T'€H-CYIIPECccOp OIMYyXOJIH, TOABEpraeTcs TH-
HepMETHIIMPOBaHHIO TIpH Oostee 30% cirydaeB paka MpeACTaTeNIbHOM JKeJle3bl M BBI3BIBACT I'MOEIb KJIETOK 32 CUeT
HOBOT'O MEXaHU3Ma IIOCPE/ICTBOM 3axBara BaxkHeiniero ¢pepmenta npoueccunra PHK (Zhu et al., 2009).

I'nyramaTHbIii penentop, noHoTponublii, AMPA 4 (GRIA4)

GRIA4 (m3BecTHbIl Takke kak GLUR4) npuHannexut k cemeiictsy AMPA (asbda-aMuHO0-3-THAPOKCH-5-
METHI-4-H30KCa30JIMPOIHOHAT)-IyBCTBUTENBHBIX TIIyTaMaTHBIX PELENTOPOB M MOABEPracTcs PeIaKkTHPOBAHUIO
PHK (AGA->GGA; R->QG). Cyopenununa GluR4 (GRIA4) MokeT urpath BEOyIIyIO POJb B PETYIUPOBAHUU
CBOWCTB KaHAJIOB, a TaKXXe B TpaHCHOpTe perentopoB AMPA B rosioBHOM Mo3re B3pocioro deioBeka (Kawa-
hara et al., 2004). TTosByIsATOIIIECST CBUIETENHLCTBA MTOATBEPKAAIOT, YTO TIIyTaAMaT HTPAET POJb B OMOJOTHIECKUX
npoueccax npH pakoBbIx 3aboneBanusx. Hoknayn GLUR4 okaspiBai BiMsSHHE Ha SKCIPECCHIO M (YHKIMH Te-
HOB, 33/ICHICTBOBaHHBIX B WHBAa3WH W Pa3BUTHH METACTa30B, T€HOB-CYNPECCOPOB OIYXOJH M T'€HOB aJre3uH
(Luksch et al., 2011). GRIA4 wurpaer Bexyuyo poib B pocte rimobnactoM. biokaga Ca(2+)-npoHniaeMbIx
penentopoB, coaepxkamux cyoreauHuIbl GRIA4, MoxxeT OBITh MOAXOSAINCH TePANICBTUICCKON CTpATETUCH IS
npeaynpexacHus wHBazuu rimoOmactoMel (Ishiuchi et al., 2002). KieTku TaHoOIaCTOMBI SKCHPECCHPYIOT
Ca(2+)-nponnnaembie AMPAR, coOpannbsie n3 cyosenuunn GluR1 w/mmn GluR4. M30bITouHas skcmpeccus
Ca(2+)-nponnniaeMbix perentopoB AMPA crocoOCTBOBaIa MUTpAaMK ¥ TipostHdepanuu OmyX0oJeBbIX KIETOK
(Ishiuchi, 2009).

Kaacrepun (CLU)

Knacrepun - 3T0 3arago4Hblil TE€TEPOANMEPHBIA TIIMKOMPOTEHH C MPAKTHYECKH MMOBCEMECTHBIM PAacIpo-
cTpaHeHreM B TKaHAX. OH WrpaeT BaKHBIE POJIH B PA3IMIHBIX MAaTO(PU3NOIOTHYECKUX MPOIIECCax, BKIIOYas pe-
MOJICTIMPOBAHNE W PETPOAYKIMIO TKaHEH, TPaHCHOPT JIMIUAOB, PEryJUpOBaHHE aKTUBHOCTH KOMIUIEMEHTa M
anomoro3 (Li et al., 2010; Niu et al., 2012). I[Ipoaykr rera CLU cnocoOCTByeT WM WHTHOMPYET OHKOTCHE3 B
3aBUCHMOCTH OT OOCTOSITENbCTB. bbla BBIABHHYTA THIOTE3a, YTO pasnuuHble n3odopmsl CLU umeror pazmuy-
HBIE, U JJa’Ke TIPOTHBOIIONIOKHEIE, Ononorndeckne ¢pynknun (Chaiwatanasirikul and Sala, 2011). ITpoanonTnye-
ckuiit CLU siBnsiercsi, mo-BUAMMOMY, siiepHOit n3odopmoit (snepHslit kiaactepus; nCLU), a cexpertopusiit CLU
(sCLU), kak cunTaercs, oKa3bplBaeT aHTHanonTuieckoe Boszaeicreue (Kim et al., 2012b). SBassce mreiioTporn-
HBIM MOJIEKYJISIPHBIM ITAIIePOHOM, KIIACTEPHH CITOCOOCTBYET BEDKMBAEMOCTH W MPOIH(epanny pakoBEIX KIETOK
(Shiota et al., 2012) u, ABISSACH CTAOMIM3UPYIOMIAM MEMOPAHHBIM O€JIKOM, OH, BUAMMO, 33JCHCTBOBAaH B Orpa-
HUYCHUH ayTodarndeckoil rnbenn (JIM3uca) SMHUTETHAIBHBIX KIETOK BO Bpems amomnTo3a (Bruchovsky et al.,
1996). N36wiTounas skcrpeccuss sSCLU Obuta oOHapykeHa B KIETKax IepBUYHOrO paka kemyaka (Bi et al.,
2010), paka smaauka (Yang et al., 2009), paka monodHo# xene3nl (Niu et al., 2012), paka nerkux (Panico et al.,
2013), remaroxnerounoit kaprmHoMbl (Chen et al., 2012a) u O6buTa accorupoBaHa C TUIOX0H BRDKUBAEMOCTHIO U
METacTa3upOBaHUEM.

Hepamua-cunrasza 1 (CERS1)

Llepamuz, OMOTOTHYECKN aKTUBHBIA COUHTOIUNNA, HAXOAUTCS celvac B LICHTPEe BHUMAHMS OHKOJOTHYE-
CKHX HccinenoBannii. OOBIYHO CUMTAETCS, YTO IEPaMUJl BHI3BIBACT THOEIb, HHTHOUPYET POCT M BHI3BIBAET CTape-
HUe pakoBbIX KieTok (Saddoughi and Ogretmen, 2013). Lepamua-cunraza 1 (CerS1) amwmmpyer cuHraHWH
(murunpocduHro3uH) ¢ oOpasoBaHMEeM TUTHIpoOLEpaMuIa, chUHro3KMHa - ¢ oOpa3zoBaHueM epamuaa (Futerman
and Riezman, 2005). Jiang u coaBt. (1998) anamuzuposanu skcnpeccruto CerS1 B 4elOBEYECKUX TKAHSIX C TIO-
Motrsio MeTofa Ho3zepH-6110T 1 00HapYKWUIN HAMBBICIINI YPOBEHB SKCIIPECCHH B TOJOBHOM MO3Te€, CKEJIETHBIX
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Mblmax u cemennuke (Jiang et al., 1998). Bozneticreue C(18)-mupuauH-1iepaMuioM WK NOJTyYEeHHE YHIOTEeH-
Horo C(18)-nepamupa 3a cuet akcnpeccnn CerS1 onocpenyer ayrodarndeckyro THOeNb KIETOK, BHE 3aBHCUMO-
CTH OT TIpOIIecca aronTo3a B YeJI0BEUECKUX PaKoBBIX KieTkax (Sentelle et al., 2012). Heckonbko He3aBUCHMBIX
CBUJICTENIECTB YKa3bIBaloT Ha poib CerS1 B peryanpoOBaHWN UYyBCTBUTEIHFHOCTH K XUMHOTEPAIIEBTUYECKUM
cpelncTBaM M Jy4eBO# Tepamuu npu jiedeHuH paka (Min et al., 2007; Separovic et al., 2012). [Ipyrue 3xcnepu-
MEHTHI TIPOJICMOHCTPUPOBATN HHTHONPOBAHIE POCTA M MPOAMIONITOTHIECKOE IeHCTBHE N30BITOYHON IKCIIPECCHN
CerS1 u BeIpaboTkn C18:0-1iepamuia B KIETKaX IMIOCKOKJIETOYHOH KapIIMHOMBI TojioBhlI U Ten (Senkal et al.,
2007).

Peunenrtop, cBsizanublii ¢ G-06e1xom 98 (GPRIS)

Penenropsr, cs3annsie ¢ G-6enkoM (GPCR), siBistroTcst KpyHEHIIMM HaJCEMEHCTBOM POJCTBEHHBIX Oell-
koB. I'en GPR98 xomupyer unena HajxcemeiicTBa penentopos, cBs3aHHBIX ¢ G-Oenkom. Koampyemsiii Genox
COJIPKUT TeNTacUpaIbHBIN JOMEH PELenTopa, CBA3bIBACT KaJIBIMH U SKCIPECCUPYETCs B [IEHTPAILHON HEpB-
HoH cucteme. C momorbto aHanu3a cBsizedl kioHoB YAC, FISH u ananusa pagmnanmonnsix ruopunos Nikkila u
coasT. (2000) xaprupoBanmu reH GPR98 nHa yuyactke xpomocomsl 5ql14.1 (Nikkila et al., 2000). I1pu ananuse re-
HOMHO# mociiefioBarenbHocT McMillan u coart. (2002) onpenenwmm, uto ren GPRI8 comepxxut 90 3x30HOB U
nmeeT pasmep He meree 600 T.m.o. (McMillan et al., 2002). Mytanuu B kpymaoM Trere GPR98 accormupyrores ¢
cuaapomom Ymiepa tuma 2C (Ebermann et al., 2009) u HacinenctBeHHbIME (HeOpribHBIME cymoporamu (Naka-
yama et al., 2000). B uccnenoBanuu 0bina ycranoBsieHa ¢Bsi3b GPRI8 ¢ BEDKHBaeMOCTBIO MAIMEHTOB ¢ MYJIbTH-
(dhopmHo# THoOacTomol (Sadeque et al., 2012).

I'nmukorenuH 2 (GYG2)

I'MuKoreHMH - 5TO CaMOTIMKO3WIMPYIOMINiica OeoK, 3a7eHCTBOBaHHbBIN B (pase MHMIMANUK OMOCHHTE3a
rikoreHa. OH BBICTYIAeT B POJIM TpaiiMepa, MOJMMEpH3Ysl HECKOJIBKO MEPBBIX MOJIEKYJI TIIIOKO3BI, IOCIIE Yero
B JIeJIO BCTYIAIOT Apyrue (pepMeHTHl. B Xoze KIOHMpOBaHUs YeloBeyecKoro reHa rimkoreHnHa-2 GY G2 Gbuio
oOHapy>xeHo npucyTcTBHe 11 95K30HOB U reHa pazmepom Oonee 46 T.1m.0. (Zhai et al., 2000). C momoursro MeTo-
noB FISH Mu u Roach (1998) xaprupoBanu rer GYG2 Ha yyactke Xp22.3. YpoBeHb INIMKOT€HHUHA-2 MOXKET
OTIpeNIeNATh HaKOIUICHUE TITMKOTEHA U, CIIe0BAaTENFHO, IIOTCHIMAI JJIs KOHTPOJS cuHTe3a riaukoreHa (Mu and
Roach, 1998).

Kapuutun-naismutowiarpancdepasa 1C (CPT1C)

I'ea CPT1C komupyeT dieHa ceMelcTBa KapHUTHH/XonuH-anetuaTpancdepas (Jogl and Tong, 2003). 3a-
KOJMPOBAHHBIN OEJIOK perynmpyer 0eTa-OKUCICHUE U TPAHCIIOPT AIMHHOIETIOYSYHBIX )KUPHBIX KHCIOT B MUTO-
XOHAPHUIO W MOXET UIPaTh POJb B PEryIHPOBAHHH HHIIEBOTO TOBEACHUS W SHEPTETHYECKOM T'OMEOCTa3e BCETO
oprannzMa (Bonnefont et al., 2004), (Wolfgang et al., 2006). CPT1C - sTo naeHTHGUINPOBaHHBII HETAaBHO H
wioxo m3y4deHHsld romonor CPT1, cneruduueckuit mis romoBroro mo3ra (Reamy and Wolfgang, 2011). He-
JIaBHUE JTOKJIMHUYECKHE UCCIECOBAHMS TIO3BOJISIIOT MPEATIONOKNTD, YTO T'eH, OOBIYHO IKCIIPECCUPYEMBbIH TOIBKO
B rosioBHOM Mo3re, CPT1C, criocoGcTByeT BBIKHBAEMOCTH PAKOBBIX KJIETOK M POCTY OITyXousid. BBuay Toro, 4ro
skcnpeccust rena CPT1C orpannunBaeTcsi 0OBIYHO TOJOBHBIM MO3TOM, U OOJBIIMHCTBO JEKAPCTBEHHBIX CPEACTB
HE CITIOCOOHKI MPOUTH Yepe3 remaroduIedamaeckuii 6apbep, CPT1C MoxkeT OBITh HACATHHBIM KaHTUAATOM IS
crienmupUIHOTO HHTHOUpoBaHus Mabx Mosiekyn (Reilly and Mak, 2012).

CeMeiicTBO TpaHcnopTepa pacTBopeHHBIX BelecTB 35, wien El (SLC35E1)

CeMeiicTBO TpaHCTIOpTEPA pacTBOpPeHHBIX BemecTB SLC35 y degoBeka COCTOUT U3 He MeHee 17 MOoJeKy-
JSIPHBIX BUAOB. YJIEHBI CEMEHCTBA, OXapaKTepPH30BaHHBIC 0 CEro JHS, KOAUPYIOT HYKICOTHIHBIC IEPEHOCYHKH
CaxapoB, Haxonsmuecs B anmaparte ['onbIku w/winm dHgomazMatnaeckom petukynyme (OP) (Ishida and Ka-
wakita, 2004). SLC35E1 6b11 kapTipoBaH Ha ydyacTke Xxpomocomsl 19p13.11 (Gerhard et al., 2004). Cpenu na-
IIUEHTOB C JIOKAJIbHO PaclpOCTPaHEHHBIM PAKOM MPSMON KHIIKH MO0 CUTHATYPE TeHHOM dKcIpeccuu u3 42 reHoB,
koTopas BkimodaeT SLC35E1, MOXHO OT/IMYaTh MAIlUEHTOB, JAIOUIMX OTBET Ha TEpalHio OT He JAIOIIMUX €ro.
Takum 00pa3omM, mpeaTepaneBTHYECKOE IMpecKa3aHue OTBETa KapIUHOM IPSIMOW KHIIKH OTHOCHTEIHHO He-
0abIOBaHTHON XMMHOTEPAIIMM OCYLIECTBUMO M MOXET CTaTh HOBBIM LIEHHBIM U NPAaKTHYHBIM WHCTPYMEHTOM
TepaneBTHUYecKoii ctparndukanuu (Rimkus et al., 2008).

IIpoToH-aKTHUBUPYEMbIii HOHHBIH KaHaJ, YieH 4 cemeiicTBa (ASIC4)

ASIC4 nprHaUIeKUT K CyTIep CEMEHCTBY TEHOB aMIIOPH/I- YYBCTBUTEIILHBIX HATPUEBBIX KaHAIOB. [0 cux
mop OBLIIO KIIOHUPOBAHO TATH pa3nIHbIX TeHOB ASIC u3 TkaHe# miekonuTaromux. ASIC4 skcripeccupyeTcs mo
BCEMY TOJIOBHOMY MO3TY, B CIHHHOM MO3re W BHyTpeHHeM yxe (Grander et al., 2000). T'enst ASIC Obutn 3ameii-
CTBOBaHBI B CHHANTHYICCKOW TPAHCMHUCCHH, BOCIIPHATHH OO0JH, a TakkKe B MexaHWdeckoM Bocrpusitan. ASIC4
SKCIIPECCUPYETCS MO BCEH IEHTPATLHON HEPBHOW CHCTEME C HAaMOOJBIIMM YPOBHEM 3KCIIPECCHH B MO3TOBOM
npuaatke. Cam 1o cedbe ASIC4 akTUBHOCTBIO HE 00NaacT U ero GyHKIMs Hen3BecTHAa. MyTalmu B CyObeIuHI-
[[aX MOHHBIX KaHayoB, romoorndHbix ASIC, y HemaToasl Caenorhabditis elegans BexyT k HelpoaereHepayy.
[TosToMy OBLIO CHENaHO NMPEAIOIOKEHNE, YTO MOA00HBIe MyTanuu reHoB ASIC MoryT OBITH IPHYMHON HEipo-
nereHeparu y yenoBeka (Grunder et al., 2001). Kpome Toro, B koctsax skcnpeccus ASIC4 Bcernma Oblia Ha
oueHb HU3KOM ypoBHe (Jahr et al., 2005).

Koaaaren, Tun XX, aasga 1 (COL20A1)

I'er COL20A1 sBnsiercst reHoM koitareHa. ['en COL20A1 Obut kapTupoBaH Ha xpomocome 20q13.33 (De-
loukas et al., 2001). @yHKIHS 3TOro TeHA A0 CHX MOp He M3BecTHA. HemaBHO B OTHOM M3 HMCCIIENOBAaHUHN ObLTH
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UICHTU(HUIMPOBAHB MOAKIJIACCH! COMYTCTBYIONIIMX T'€HOB, aCCOLMHMPOBAHHBIX C PELHUIMBAMHU paka MOJIOYHOH
JKeJIe3bl, METacTa3UPOBAHUEM MIIM CMEPTHOCTBIO IIPH aHAJIM3€ CPOKOB BhDKMBaeMocTH. C ydacTHEM MalMeHTOB
HApOJHOCTH XaHb B Kurae, cTpamaromux pakoM MOJIOYHOW JKEJIe3bl, IIPHU HCCIECIOBAHUH BBIKHBAEMOCTH 0€3
MIPU3HAKOB 3a00JeBaHus ObLTa onpe/iesieHa CUrHarypa u3 16 renos, Bkimodas COL20A1 (Huang et al., 2013a).

Penentop 3nugepmanbHoro gpakropa pocra (EGFR)

EGFR sBnsercs nporoonkoreHoM erbB. EGFR 3aneiicTBoBaH B aKTHUBAIIMHM CIIEKTPa CUTHAIBHBIX MyTEH,
KOTOpBIE PETyIHPYIOT (PEHOTHI KIETOK-NPEAIIeCTBEHHUKOB. AKkTuBHpoBaHHas EGFR TuposnHo-kuHa3Has ak-
THUBHOCTH YIy4IIa€T MUTPALOHHBIE NPOILECCHI, MPOIU(EepaIiio HEHTPATbHBIX CTBOJIOBBIX KJIETOK M BBDKHBAC-
MocTb. M30bTounas skcnpeccuss EGFR MoxeT ycuimuBarh pocT KJIETOK M3-3a YBETUUCHHS (GOPMHUPOBAHUS aK-
THUBHBIX KOMIIIEKCOB JINTaH-PEleNTop. AMILIH(UKAINS TEHOB - 3TO MEXaHHU3M, JIeKAIIUH B OCHOBE N30BITOY-
HOH 3kcnpeccnn penentopoB EGF npu mynsrudopmuoit rmmodnacrome (Thompson and Gill, 1985). Tak kax
M3BECTHO, YTO CUTHAJBbHBIH MyTh ¢ ydactueM EGFR wurpaer pons mpu riamoGnacrome, TO MOXHO CIeaTh 3a-
KIIIOYEHHUE, 4TO TIIHo0IacToMa 00pa3yercst U3 CTBOJIOBBIX PAKOBBIX KIJIETOK, M 4To curHajibl oT EGFR o0brano
W3MEHCHBI B ATHX KJIETKax-MpeamecTBeHHnKax (yuso-Sacido et al., 2006). B Hacrosimee BpeMs B pa3paboTke
WM B a3e KINHNYECKUX UCTIBITAaHUI HaXOANTCA PsI MOTEHIMANBHBIX METONOB JICUCHNSI MyIbTH()OPMHOII -
00J1aCTOMBI, MHUIIEHBIO KOTOpbIX sABIsieTcss EGFR miamM ero KOHCTHUTYTMBHO aKTHBHAas MyTaHTHas ¢opma,
AEGFR, Bxitogas naruOutopsl Tpo3uHknHas3bl (TKI), MOHOKIIOHAIEHBIC aHTHTENA, BAKIIMHBI U CPEICTBA Ha
ocHoBe PHK. JlaHHBIE SKCIIEpUMEHTAIBHBIX WCCIICIOBAHUM, OIEHUBAIONINX NaHHBIE METOJbI JICYCHHS, OBLIH
BECbMa MHOTOOOCIIAIONINMH; TeM HE MeHee, X 3((EKTUBHOCTD B KIIMHUYECKOM IIPUMEHEHHH 10 CUX IIOp orpa-
HUYHMBAJIACh KaK MMEIOLIEHCS, TaK U MPUOOPETEHHOH PE3UCTEHTHOCTHIO K JIEKAPCTBEHHOMY CpeACTBY. MHOTHE
MCCIIEJIOBaHNS YKA3bIBAIOT, YTO MHOTOLIEIEBON TOAXO/ B JICYEHHN CMOXKET 00ECIeuUTh Oosiee OJIaronpusTHOE
Oymymiee I TUX METOJI0B TAPTETHOU Tepanuu MynbTH(GopMHOM rarodnactomsl (Taylor et al., 2012).

SAnyc-knHa3a u GesIOK, B3aMMOJeHcTBYIOIHI ¢ MUKpOTpyOoukamu 2 (JAKMIP2)/ssnyc-knHa3a u
0eJI0K, B3anMojelicTByomuii ¢ MUKpoTpyboukamu 3 (JAKMIP3)

JAKMIP2 6bin unentudunuposad B 2012 r. (Cruz-Garcia et al., 2012) kak wieH ceMelcTBa UTMHHBIX
anb(a-CIIMPaIbHBIX OENKOB C CYNEPCHHPaTbHON CTPYKTYPOH WM TOJIBIKHHOB, BBIIOJHSIONINX Pa3IHIHbBIC
Ouosnorudeckre QYHKIMH B Ka4eCTBE MOTOPHBIX OEIKOB, OCITKOB, CBA3BIBAIOIINX MEMOPaHy M YYaCTBYIOIINX B
Tpancmopte Be3ukys (Rose and Meier, 2004; Rose et al., 2005). JAKMIP2 - ato nepudepudecknii MeMOpaHHBIH
0eIToK, KOTOPBIM pacrpoCTpaHsIeTCs MO KOMILIEKCY ['0NbIKH U MepeHoCcYrKaM MoCT-I 0JbIKd B HEHPOIHIIOK-
PHUHHBIX KJIE€TKaX U MOXKET BBICTYIIATh B KaUECTBE HETATUBHOTO MOJYJIATOPA PETYJINPYEMOTO TPAHCIIOPTa CEKpe-
TOPHOTO Tpy3a B HeHpodHAOKpUHHBIX KieTkax (Cruz-Garcia et al., 2012). JAKMIP3 6but uaeHTH(GUIMPOBAH B
kauectse napanora JAKMIP2 (Cruz-Garcia et al., 2012) n unena cemeiicTBa JUIMHHBIX alb(a-CIUpatbHbIX Oel-
KOB C CyNEpCHHPaIbHON CTPYKTYPOH MIIM TOJIBIKHHOB, BHITOIHSIOMNX Pa3INyHble OMOIoTHIecKre (QyHKIUH B
KaueCTBE MOTOPHBIX OEJIKOB, OEJIKOB, CBS3BIBAIOIINX MEMOpaHy M yYacTBYIOIIMX B TpaHCIopTe Be3ukyi (Rose
and Meier, 2004; Rose et al., 2005). JAKMIP3 umeer anuHHBIN y4acTOK CyNepclupany, O4eHb MOXOXKHH Ha
Tako# xe ydactok JAKMPI2, u nnentnunsiii C-repMUHaIbHBIN TpaHcMeMOpaHHbIil nomeH. Kak u JAKMIP2,
OH DKCIIPECCHPYETCS], MPEUMYILECTBEHHO, B TKaHIX, CONEPIKAIINX KIETKH C PEryJMPyEeMBbIM CEKPETOPHBIM IIy-
TEM, TO €CTh B SHIAOKPHHHBIX U HEPBHBIX TKaHAX. O0a Oenka SBIIOTCS NeprudepuIecKuMI MeMOpaHHBIMU Oell-
KaMH U HAaXOAATCS B KOMILIEKce ['0JbIKN B MOMyNANH MOCT-I"0JbKKM NEPEHOCYNKOB M MOTYT BBICTYNAaTh B
pOJIN HETAaTHBHBIX MOIYJISITOPOB PETYIMPYEMOTO TPAHCIIOPTA CEKPETOPHOTO TPy3a B HEMPOIHIOKPHHHBIX KIIET-
kax (Cruz-Garcia et al., 2007; Cruz-Garcia et al., 2012; Malagon et al., 2009).

T'omoJior penentopa Wntless (1po3opuiaa) (WLS) / romoJior 6ejika Me301epMaJIbHOI MHAYKIHHN Te-
HOB paHHero orBera 1 (Xenopus laevis) (MIER1)

WLS sBnseTcs TpaHCMEMOpaHHBIM PELENTOPOM COPTHPOBKH, IEPEMEIIAIONINMCS MEXIY CEThIO TpaHC-
Tonpmxu u xieTouHol moBepxHocThio. WLS Tpebyercss mmst 3QQeKTUBHON CEKpelnH CHIHAIBHBIX OCJIKOB
kiacca Wnt (Gasnereau et al., 2011). OrcyrctBue WLS B QonuKyIISIpHOM SITUTENNH TIPUBOAMIIO K TOJHOH 6J10-
KUPOBKE LMKIa pa3BuTHs Bojoca (Myung et al., 2013). WLS BbImonHseT QyHKIHIO HETATUBHOTO PETYIISATOpa
nponudepai MeTaHOMbI M BO3HHKHOBEHHSI CIIOHTAHHBIX METACTa30B 3a CUYET aKTUBALMHM CHUTHAJBHBIX ITyTEH
WNT/B-katennna (Yang et al., 2012b). WLS skcnipeccupyercsi B H30BITKE B KJIETKAaX aCTPOLUTAPHON TIIHOMBI.
Ucromenne WLS B KkieTKax IIMOMBI U KJETKaX, MOJOOHBIX CTBOJIOBBIM, 00pa30BaHHBIX M3 TKAaHEH TIIMOMBI,
MIPUBOIMIIO K CHIKEHHIO KIIETOYHOM Mponudepanun u anonto3y. Cainencuar WLS B KileTKax TITMOMBI CHIKAI
KIIETOYHYIO MUTPAIUIO U CIIOCOOHOCTHh 00pa3oBaHusl OmmyXojer in vivo. WLS - HeoOX0 UMb peryssiTop OHKO-
reHe3a rmoMbl (Augustin et al., 2012). MIERI1 sBnsieTcsl TpaHCKPUIIIIMOHHBIM PETYISITOPOM, aKTHBUPYEMBIM
(haxropom pocta pudpobdiactoB (FGF) (Paterno et al., 1997). AnbrepHaTHBHBIC CITIaiic-BapHaHTHl TPAHCKPHIITA
KOJIUPYIOT MHOXECTBO M30(OPM, B HEKOTOPBIX M3 KOTOPBIX OTCYTCTBYeT C-TepMHHANBHBII CHUTHAN SICpPHOU
nokanm3annu (Paterno et al., 2002). Penenrop scrporenos anbda (ER-anbda) nrpaer ximodeByro poib B pa3Bu-
THH MOJIOYHOH eJle3bl 1 OHKOT'€He3e, a MHrHOMpOBaHUE ero aKTHUBHOCTH OCTaeTCss OCHOBHOM cTparerueil npu
neyenun ER-anpda-monoxurensHOTo paka MoJI04HOH jkene3bl. JnddepeHnuaibHblii CriIalicCHHT H3MEHSsEeT cy0-
KJIETOYHYIO JIOKaJIM3aluio ab(a-, HO He OeTa-u30(pOpMBI TpaHCKpUIIUoHHOTO perynstopa MIER] B pakoBbIx
KJIeTKax MoJlouHOH xene3sl (Clements et al., 2012). Buto cienano IpeAoNoKeHHE, YTO OTCYTCTBUC SACPHOTO
MI-ER1-anb¢a MoXeT MPUBHOCUTH CBOW BKJIaJ B Pa3BUTHE KapLIMHOMBI MOJIOYHOH ’KeJe3bl HHBa3UBHOTO THIIA
(McCarthy et al., 2008).
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Cyo0cTpar-2 uncyanHoBoro peuenropa (IRS2)

Nucynuaonono6usie Gakrops! pocta (IGF), kak cunTanoch, ciocoOCTBYIOT MPOTPECCUPOBAHUIO OITYXOJIH
¥ METacTa3WpOBAaHUIO OTYACTH 3a CUET CTHMYJIIMH KJIeTOYHOHW Murpanuu. bemku IRS urparor neHTpansHyro
poims B mepenmade curaanoB perentopoB IR/IGF-1R, xoHTpomupyromux MeTaboNIM3M OIMyXOJEBBIX KIETOK
(Shaw, 2011). Cybcrpar-1 uacynmuuaoBoro penentopa (IRS-1) u IRS-2 sBustorcs GenkaMU-MHIIECHIMHA C He-
CKOJIBKUMU CaliTaMH, 3aJIeHCTBOBAaHHBIMU BO BpeMs JOKWHTA, PACIIONIOKEHHBIMHU cpasy 3a pernenropamu IGF 1
THTA ¥ perientopamu HHCYynuHA. IRS-2 skcmpeccupyeTcs: MOBCEMECTHO U SBJISIETCS OCHOBHBIM MEINATOPOM HH-
CYJIMH-3aBUCHMOTO MHUTOTEHE3a M PETYJSIHNKA MeTaboim3Ma TIIOKO3bl B OOJLITMHCTBE BUIOB KieTok (White,
2002). IRS-2 Takxke MOBCEMECTHO KCIPECCUpYETCs B KIIeTKax MHOTHX BHIOB paka (Mardilovich et al., 2009). O
IRS-2, HO He 0 IRS-1, coobmanock, 4To OH 3aIcHICTBOBAaH B MUTPALIMOHHOM OTBETE PAKOBBIX KIICTOK MOJIOYHOU
xkene3sl Ha penentopsl IGF (de Blaquiere et al., 2009). IRS-2 wacto accommupyeTcs ¢ MOJBHKHOCTHIO M WHBA-
3ueit omyxonu (Mardilovich et al., 2009). Hexotopble naHHbIe yKa3bIBaroT Ha To, 4yTo IRS2 skcnpeccupyercs B
snurenuu noyek. Crnenuduyeckoe nosblmeHne yposHs IRS2 B modeuHsIX KaHanblax MalUeHTOB ¢ AnabeTHde-
ckoit Hedponarueili (JIH) ykaspiBaeT Ha HOBYI0 poib IRS2 B kauecTBe Mapkepa H/MiM MexuaTopa Iporpeccupo-
Banus JIH y genoBeka (Hookham et al., 2013).

N-anernarpancdepasa 8-nonooublii 6es10x (GCNS-cBs3aHHblIil, nmpeanoJiaraembiii) (NATSL)

NATSL (N-ameruntpancdepasza 8-mogo0HbINH 0e0K) ObUT HENaBHO MASCHTHU(PHUITMPOBAH Kak acrmaptar N-
aneTunTpancdepasa, GepMeHT, KaTaTM3HpYyOMKKA oOpazoBaHue N-ameruiacmapraTa, BTOPOro Hamboliee pac-
MPOCTPAHEHHOTO MeETa0oJMuTa B TOJOBHOM Mo3re Milekormuratonux. bemok NATSL - s3to HeHpoH-
criermuuIeckuii 6enok, sisrommiics hepmenToM N-anerwinacnaptatoM (NAA), KaTaTU3APYIOMUM OHOCHHTE3
NAA w3 L-acmaprara u anerun-CoA (Wiame et al, 2010), (Ariyannur et al., 2010). NATSL, neiipoH-
cremuduieckuil 00K, MyTHpyeT NpH nepBUYHOM Hemoctatke NAA (rumoanermnacmaprusi) (Wiame et al.,
2010).

Tenacuun C (TNC)

Tenacuna-C (TNC) - Genok BHEKJICTOYHOT'O MaTPUKCa, YPOBEHb KOTOPOTO CHIIBHO-TIOBBIIIECH B MPOIIECCax,
TECHO CBSI3aHHBIX C TOBBLIIICHHON MHUTPAIIMOHHON aKTUBHOCTBIO, TAaKOW Kak SMOpHoHanbHOEe pazButhe (Bartsch
et al., 1992), 3axxusnenue pan (Mackie et al., 1988) u Heormmactuueckue nporecchl (Chiquet-Ehrismann, 1993;
Chiquet-Ehrismann and Chiquet, 2003). Kpome toro, TNC skcnpeccupyeTcsi B M30bITKE B OITyXOJIEBBIX COCYIAX,
KOTOpbIE IMEIOT BBICOKHUN MPOJU(EPATUBHBIN WHACKC, YKa3bIBAIOMIMA Ha TO, 4To TNC 3amelicTBOBaH B HEOTIa-
ctudeckoM anruorenese (Kim et al., 2000). B HopmanbHOM YeoBeYeCKOM TOJIOBHOM Mo3re 3kcmpeccust TNC
ObUTa yCTAaHOBJICHA TOJBKO B PEAKHX CIIydasx, TOT/Ia KaK B 3JJOKAUECTBEHHBIX TNIMOMAaxX OH 3KCIIPECCHPOBAH B
BeIcOKO# crenienn (Bourdon et al., 1983). Hegapao TNC uaeHTHPHUIMPOBAIN B KAaUYeCTBE T'€HA-MHUIICHU CHUT-
HajbHOTO IyTH Notch mpm 370Kka4eCTBEHHBIX TTIMOMAX, a TAKKE B KJIETOYHBIX JHHHUIX MYJIbTH(GOPMHOH rnoo-
nactombl (Sivasankaran et al., 2009). O6 u36srTounoi sxcnpeccun TNC coobmianoch, KpoMe TOTO, B CBS3U C
paxom tosncroit kumku (De et al., 2013), axeHOKHCTO3HON KapIMHOMOM, T7ie OH OBUI aCCOLMUPOBAH C HAMXYA-
mmM mporHo3oM (Siu et al., 2012), roHOmECKONH aHTHOGUOPOMOI HOCOTJIOTKH, TPU KOTOPOH OH, BO3MOXKHO,
cniocoocTByeT anrnoreHesy (Renkonen et al., 2012), pacnpoctpanennoii menanomoit (Fukunaga-Kalabis et al.,
2010), pakoM TOKEITYA0THON >KeJIe3bl, MPH KOTOPOM OH UTPAET POJIb B MpoHdepalni, MUTPAIlid U METacTa-
supoBanuu (Paron et al., 2011).

AccouunpoBaHHbIii ¢ MUKpPOTpYyOoukamu Gesioxk 1B (MAP1B)

I'ert MAPI1B komupyeT 6e10K, KOTOPBIF MPUHAIEKUT K CEMEUCTBY OCJIKOB, aCCOIMUPOBAHHBIX C MHUKPO-
TpyOouxkamu. benku 3Toro cemeicTBa, Kak CIMTACTCS, 3a1eHiCTBOBAHBI B COOpKE MUKPOTPYOOUEK, YTO ABIACTCA
HEoOXOAMMBIM JTarnoM npH Heliporeneze. MAP1B perynupyer THpo3uHHpoBaHHE anb(a-TyOyJHHA B MUKpPO-
TpyOOUYKax HEMPOHOB, YTO MOKET OBITH BaJKHO ISl OOIIUX ITPOLIECCOB, IPOUCXOASIINX TIPH Pa3BUTHU HEPBHOM
CHCTEMBI, HalIpUMEp, aKCOHAIBHOTO HaBeleHHs1 U Murpanuu HeifpoHoB (Utreras et al., 2008). MAP 1B unten-
cuBHO U M (dy3HO dKCIpeccupoBaiIcs B KIETKaX HEHPOOIacTOM, TakKe OH SKCIPEcCUpOBaJIcs (OKAIBHO HIIH
MyJIbTH(OKAIBHO B KIIETKAaX pabJOMHOCapKoM | B cTpoMe omnyxoieit Bunemca (Willoughby et al., 2008). Kpome
TOTO, JIETKas! 1IeMlb aCCOLMMPOBAHHOTO ¢ MUKpoTpyboukamu Oenka 1B (MAP1B-LC1) otpunartensHo peryaupy-
€T aKTUBHOCTB OIYXOJIEBOTO cympeccopa pS3 B kieTkax HeiipoomacTtomsl (Lee et al., 2008a).

Heiipoxan (NCAN)

Hetipokan - sto crienupudeckuit mis HepBHOUW cucteMbl XCIIIT, KOTOPBIA NMPUHANIEKHT K CEMEUCTBY
MPOTEOTIIMKAHOB - aIrTpeKaHa 1 BepcukaHa. OH SBIAETCS Ba)XKHBIM KOMIIOHEHTOM BHEKJIETOYHOT'O MaTpHUKCa ro-
JIOBHOTO MO3Ta, B OCOOCHHOCTH BO BPEMS €T0 Pa3BUTHS, @ BO BPeMs CO3PEBaHMS €T0 dKCIIPecCus B OOJIBIINHCTBE
30H TOJIOBHOTO Mo3ra cHmkaeTcs (Rauch, 2004; Zimmermann et al., 1994). Y NCAN ecTh HECKOJBKO MapTHE-
POB TIO CBsI3bIBaHUIO, BKItOUast koMroHeHTsl ECM: tenacuua C (Grumet et al., 1994), ruanmyponan (Melrose et
al., 1996; Zhang et al., 2004) u memOpanubie 6enku L1ICAM (Grumet et al., 1994) u renapuscynbdarmpoTeor-
mukansl (Akita et al., 2004). B Heckonbkux ncciaenoBaHusx paccmarpuBaercst koppessiaust NCAN ¢ MHBa3HBHO-
CTBIO OITyXoJIM. B cpaBHeHHH JIOKaIbHO MHQWIBTPUPYIONIHEH TINOOJACTOMBI M XOPOIIO OIPaHUYCHHBIX BHYT-
PUMO3TOBBIX METACTa30B aICHOKAPIIMHOMEI JieTkux Ooiee Bricokas skcnpeccust NCAN Ha ypoHe MPHK u Gen-
ka (IHC) 6pw1a 3adukcupoana npu rimobdnacrome (Klekner et al., 2010; Varga et al., 2010). NCAN u 3 apyrux
TeHa, Kak OBIJI0 0OHapyKEeHO, KOPPETHPYIOT C MHBA3UBHBIM (DEHOTHUIIOM aCTPOIMTOMBI HU3KOH CTEIICHU 3JI0Ka-
gectBeHHOCTH (Varga et al., 2012).
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Peuentop agenosuna A3 (ADORA3)

ADORA3 xomupyet 0el0K, KOTOPBIA MPHHAIIICKHAT K CEMEHCTBY PEICITOPOB aICHO3MHA, SIBIISIOIIMMUCS
G-0eNoK-CBsI3aHHBIMH PEIETITOPAaMH, KOTOPBIE YYaCTBYIOT B Pa3NUYHBIX BHYTPHKICTOYHBIX CHTHAJIHHBIX KacKa-
JlaX ¥ BBINIOJHSIOT Qu3nonorndeckue Gpynkmmun. M3BectHo, uTo A3AR (ADORA3) skcnpeccupyroTcs Ha BBICO-
KOM YpOBHE B OITYXOJICBBIX KJIETKAX, YTO CBUACTEIBCTBYET O BaxkHOI poit A3AR B pa3BuTHH PaKOBOH OITyXOJIH
(Fishman et al., 2002), (Merighi et al., 2003), (Gessi et al., 2008), (Bar-Yehuda et al., 2008). JIns1 qemoBedeckux
A3 AR ObuH MIEHTUDUITUPOBAHBI KaK 3(h()EKTHBHBIE W CEIICKTHBHBIC arOHHUCTHI, TAK U CEJIEKTUBHBIC aHTarOHH-
ctel A3AR. O CI-IB-MECA, aronncre A3AR (ADORA3), coo6manoch, 9T0 OH BEI3bIBACT KIECTOYHYIO THOETH
BO MHOTHX BHJax pakoBbIX kieTok. CI-IB-MECA mnaynnpyer kacrnasza-3aBUCUMYIO THOEJIb KJIETOK 32 CUET MH-
ruoupoBanms peakiuii ERK u Akt, orocpenoBaHHBIX MOBBINICHHEM BBIpaOOTKM BHyTpHKieTouHoro Ca(2+) n
ROS B xnetkax rimomsl gesoBeka (Kim et al., 2012a) u B ki1eTkax paka MOYeBOro my3bIps yenoseka (Kim et al.,
2010). Aronnct A3AR, IB-MECA, nomMuMo MHrHOMpPOBaHMS KJIETOYHOW mponudepanyy in vitro ¥ MHBa3UU
KJIETOK paKa IIpeCcTaTeIbHON JKeNe3bl HHIMOMPYET in VIiVO POCT OIMYXOJM M METacTa3upOBaHUE paka IpeJcTa-
TENBHOM kele3sl y Mbiiei (Jajoo et al., 2009).

HeiiponanbHblii 6es10k 3, cogepxkamuii PAS-1omen (NPAS3)

NPAS3 sBisieTcs 4ieHOM OCHOBHOTO KJIacCa TPAHCKPHUITIIMOHHBIX (aKTOpOB, conmepkaniux PAS-momen co
CTPYKTYPOIl CITUpaIb-NeTIA-CIINPAIIb, SKCIPECCHPYEMBIX B TOIOBHOM MO3T€, KOTOPBIE UTPAIOT PA3INIHbIC POJIH,
BKITIOUasi pa3BUTHE paka W Helponopenendeckue ¢pynkmun (Brunskill et al., 1999), (Erbel-Sieler et al., 2004),
(Kamnasaran et al., 2003), (Lavedan et al., 2009). Kpome toro, o aeneruu xpomocombl 14 ¢ NPAS3 coobmra-
JIOCh TP MHOTOYHUCIICHHBIX OITyXOJISX, BKJIIOYAs OJHIOJCHIPOTIMOMBI, MEIAHOMBI M KapIIMHOMBI MOJIOYHON
JKeJIe3bl, MPeJICTATEIbHON JKeJle3bl 1 MOYETIONIOBOH CHCTEMBI B CPAaBHEHHH C HOPMAaJIbHBIMHU TKaHSIMH 0€3 HOBO-
oOpazoBanwmii (Schaefer et al., 2001), (Kimchi et al., 2005) , (Turashvili et al., 2007), (Harada et al., 2008).
NPAS3 nposiBiisieT 4epThl Cynpeccopa OIyX0JIn, KOTOPBIH CIIOCOOCTBYET NMPOTPECCHPOBAHUIO ACTPOLIUTOM, MO-
IyIUpysl TIPOXO’KAEHHE KIETOYHOTO IMKJA, NMPOiH(epauio, anonTo3 M KICTOYHYI0 MHUIPAlHIO/HHBA3HIO, U
OKa3bIBaeT JaJIbHEHIIee BIMSHUE Ha JKU3HECIIOCOOHOCTh DHAOTENNAIBHBIX KiIeTOK. C TOYKM 3peHHs KIMHHYe-
CKOHM 3HAYUMOCTH OTCYTCTBHE dKcrpeccun NPAS3 ObI10 3HAYMMBIM OTPHUIIATEILHBIM POTHOCTHYECKUM MapKe-
POM BBDKHUBAEMOCTH IpH rauodmactome. Torma kak NPAS3 npu u30bITOYHOMN SKCIIPECCHU B KIIETOYHBIX JTMHHSIX
3JI0KAYECTBEHHOW TIMOMBI CYIIECTBEHHO IMOJABIIUT TPaHC(HOPMAIIOHHBIE MIPOIIECCHI, HATIPOTHUB, €r0 IMOHIKEH-
Has DKCTIpecCHsl B 3HAYUTEILHOM CTETNeHU BBI3bIBaNa OoJiee arpeccuBHBIM pocT (Moreira et al., 2011). NPAS3,
KaK TeH-CYIIPEeCCOp OIMyXOJH, MPUBOIUT K IPOTPECCHPOBAHUIO 3J0KAYECTBEHHBIX ACTPOLIMTOM y YEJIOBEKa U
SIBIIIETCSI HETaTUBHBIM MPOTHOCTHYECKUM MapKepoM Ui BebkuBaeMocTd (Moreira et al., 2011).

Heiipoaurun 4, cuemieHnsblii ¢ X-xpomocomoii (NLGN4X) / neiiposiurun 4, cuemjieHHblii ¢ Y-
xpomocomoii (NLGN4Y) / neiiponuruun 2 (NLGN2) / neiiposaurun 3 (NLGN3)

CeMelicTBO TeHOB HelponuruHa coctout u3 matu uneHoB: NLGN1 Ha 326, NLGN2 na 17p13, NLGN3
Ha Xq13, NLGN4 na Xp22 u NLGN4Y na Yql1 (Ylisaukko-oja et al., 2005).

Heliponurun 4, skcnpeccupyeMblil CHEIUIEHHBIM ¢ X-XpOMOCOMOM T€HOM, SIBJISIETCSI YWIEHOM ceMelcTBa
0€JIKOB KJICTOYHON aJre3ud, KOTOPHIH, I0-BUANMOMY, BBHINOJIHSIET OIPENEIICHHYIO POJIb IIPH CO3PEBAaHUU M pa-
0oTe HEHPOHHBIX CHUHANCOB. B omxHOI pabote ormucano obHapykeHne MPHK NLGN4X B roJoBHOM MO3Te 370-
POBBIX B3pOCIBIX Jirojel ¢ momonisio TP ¢ oOparHoii Tpanckpumiueit (Jamain et al., 2003). Kpome toro, mo-
BEIIeHHBIH ypoBeHh NLGN4X Obu1 ommcaH Uil SMOPHOHAIBHBIX HEPBHBIX CTBOJIOBBIX KJIETOK HYeEJIOBEKa U
HEPBHBIX CTBOJIOBBIX KJIETOK B3pOCIIOTO YeJIOBEKa, 00pa3oBaHHBIX M3 OOOHATENBbHOHN mykoBwibl (Marei et al.,
2012). Mytammu X-crieruieHHoro reHa NLGN4 SBisIFOTCS OTEHITMAIBHON MPUYHHON CTIEKTpa HapyIICHUN ay-
THUCTHUYECKOTO XapakTepa, U O MYTaLMsIX COOOIIAI0Ch y HECKOJIBKUX TALEHTOB C ayTU3MOM, CHHAPOMOM Ac-
neprepa U yMCTBEHHOI1 oTcranocThio (Jamain et al., 2003; Laumonnier et al., 2004; Lawson-Yuen et al., 2008).
Bboutn ommcanel HemHorme ciydam acconmannmu NLGN4X c¢ pakoBbiM 3a0oneBanuem. Ilpm sxemynodHo-
KUILICYHBIX CTPOMAJIBHBIX OIyXOJaX M30bITouHas skcnpeccuss NLGN4X Obuta ycTaHOBIIEHa B JETCKOM H IOHO-
IIIECKOM BO3pacTe B OTIMYHE OT ciydaeB co B3pocisiMu (Prakash et al., 2005).

Heliponurunel, Takue xkak NLGN4Y, gBisioTCS MOJEKyJlaMU KJIETOYHOM aare3uu, HaxOISIIUMHCS Ha
MOCTCHHANITHYECKOW CTOPOHE CHHAIICA, U OHHU MOTYT OBITh HEOOXOAMMBIMH UTsI 00pa30BaHus (YHKIMOHATBHBIX
cuHarncoB (Jamain et al., 2003). Skaletsky u coasrt. (2003) ycranoBmim, uto NLGN4Y, Y-XpoMOCOMHBI TOMO-
sor NLGN4, OblT SKCIIPECCHPOBaH B TOJOBHOM MO3Te IIJI0JIa U B3POCIIOTO YeJIOBEKa, MPEICTATSILHOM Kele3e U
cemennuke (Skaletsky et al., 2003). HexoTopsie JaHHBIE TO3BOIMIN MPEANIOIOKHUTD, YTO BAPUAHTHI TIOCIIEA0BA-
teapbHOCTH B NLGN4Y Morin ObITh aCCOIMUPOBAHBI C ayTU3MOM MIJIH YMCTBeHHOM oTcTanmocThio (Ylisaukko-oja
et al., 2005; Yan et al., 2008). NLGN2 skcnpeccupyeTcs Ha BBICOKOM YpOBHE B KyJbType HeliponoB (Chubykin
et al., 2007). Cpemu 6enxoB cemeiictBa NLGN, NLGN2 sBisieTcsl BaXXHSUIIIMM 3JICMEHTOM JIJIsl HHTHOUTOPHOU
cuHanTudeckoil Tpancmuccun (Chubykin et al., 2007), n cHmXeHHE aKTUBHOCTH MHI'MOMPYIOIIEH IIeH Crioco0-
CTBYIOT Pa3BUTHIO HapyNIEHHH KPAaTKOBPEMEHHOH MaMsTH, NMPECTaBIISIOMNX COO0H OCHOBHBIC CHMITOMBI IIU-
3o¢pennn (Lewis et al., 2005). Myranuu rena Hediponuruaa-2 (NLGN2) acconumpoBanich ¢ mmusodpeHueit
(Sunetal., 2011).

B xynpType HelipoHoB runmnokamma sugoreHHbIi NLGN3 skcripeccupoBalicsi Ha BEICOKOM YpOBHE W OBLI
JIOKJIM30BaH KaK Ha TiyTamareprudeckux, Tak u Ha ' AMK-sprudeckux cuHancax (Budreck and Scheiffele,
2007). HegaBHo OblTa yCTaHOBIIEHA CBSA3h MEXAY TOUYCYHBIMU MYTAIWSIMH B CEMEHCTBE HEHPOHHBIX MOJEKYI
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KJIETOYHOW aAre3uH, Ha3bIBAEMBIX HEHPOINTMHAMH, C PACCTPOUCTBAMH ayTUCTUYECKOTO CIIEKTPa U YMCTBEHHOM
orcranocteio. M30bITounas skcnpeccust 6enka NLGN3 aukoro Thma B HEHpOHAX THIIIOKaMIia CTHMYJIHPYET
o0Opa3oBaHme MPECHHANTHYECKUX TEPMHHANCH, TOTIa KaK CBS3aHHBIC C 3a00JICBAHWEM MYTAllMH HPUBOIAT K
notepe 3toil pynkumu cuHarca (Chih et al., 2004). bonee Toro, myraruu rena NLGN3 BIHSAIOT Ha MOJIEKYJIBI
KJICTOYHOW ajre3vy, JIOKAJIM30BaHHBIC HA CHHAIICE, ITO3BOJISS MPEIIONI0KNTh, YTO HAPYIICHHS] CHHAITOTeHE3a
MOTYT Ipeapacnoarars k ayrusmy (Jamain et al., 2003).

Junentuguia-nentuaasa 3 (DPP3) / cunapom bapae-bunas 1 (BBS1)

I'er DPP3 koampyet Oelok, siBistromuiics @wieHoMm ceMeiictBa S9B kmana SC cepuHOBBIX mpoTteas. DPP3
ObuT KapTupoBaH Ha xpomocome 11ql2-ql13.1 (Fukasawa et al., 2000). DPP3 - 3T0 1mTO307bHAs IIMHK-
9K30IIENTHAa3a, 33JAeHCTBOBaHHAS BO BHYTPHKJIETOYHOM KaTabonm3Mme OenkoB y sykapuor (Abramic et al.,
2004). AKTHBHOCTb OITyX0JeBOH IMTO30JbHOM DPP3 yBennuena mpu MepBUYHBIX KapUMHOMAax sUYHHKA (Si-
maga et al., 2003) n nporeonuTHYeckass akTUBHOCTE DPP3 MoskeT OBITh OMOXMMUYECKHM MHANKATOPOM 3JI0Ka-
YEeCTBEHHBIX 3a00JieBaHMIT SHIOMETpHs WK stmyHuKa (Simaga et al., 2008), (Simaga et al., 1998). N3menenne
ypoBHs 3kciipeccun DPP3 mpennonaraer, 4ro oH y4acTBYyeT B Pa3BUTHU NEPBHYHOM KapIUHOMBI SIMYHHKA,
OKHCJIUTEIIFHOM CTpecce, OOJEBBIX M BOCHMAIMTEIBHBIX Mpolleccax M kaTapakrtorenese (Prajapati and Chauhan,
2011). Cuanpom bapne-bumns (BBS) - 3To reHeTrueckoe HapylieHHe ¢ NEPBHYHBIME TIPOSIBICHUSIMH B BHIIE
OKUPEHUsI, TUTMEHTHOW PETHHOIATHH, ITONUIAKTHINH, TOPOKOB Pa3BUTHS IMOYECK, YMCTBEHHON OTCTAalIOCTH U
runoreHuTanm3Ma. [lamuents! ¢ BBS monBepskeHbI TakKe MOBBIIICHHOMY PUCKY 3a00JIeBaHHS CaXapHBIM JHade-
TOM, TUTIEPTEH3UEH U BPOXKIEHHBIM IMMOPOKOM cepara. M3BecTHo, uro BBS kapTupyercst mo MeHbIIe Mepe Ha
mectH Jokycax: 11q13 (BBS1), 16q21 (BBS2), 3p13-p12 (BBS3), 15q22.3-q23 (BBS4), 2q31 (BBS5) u 20p12
(BBS6) (Mykytyn et al., 2003). Benok BBS1 mMoxeT urpath poib B pa3BUTHH IJ1a3, KOHEYHOCTEH, cepaeUHOMN U
PENPOIYKTHBHOM cucTeM. MyTaluu 3TOro reHa HaOJIOJaIiCh y MAallMEHTOB C OCHOBHOM (opmoit (Tum 1) cuH-
npoma bappe-bunns (Harville et al., 2010). DkcnepuMeHTanbHbIE HCCIENOBAHHMS MPOJEMOHCTPUPOBANIN, YTO
akcnpeccust BBS1 cTporo orpannumBaercst peCHUTYATHIMH KJIETKaMHM, BKIIIOYasi (POTOPEIETITOPEI, KOTOPHIE SIB-
JISIFOTCS! TIEPBUYHBIMH PECHUTYATHIMH KJIeTKaMu ceTdaTku (Azari et al., 2006).

YoukButuH-cnenupuyeckas nenrugaza 11 (USP11)

YOUKBUTHHUPOBAHNE ACCOIMHPOBAHHBIX C XPOMOCOMAaMH OEJIKOB Ba)KHO TSI MHOTHX aCIIEKTOB pemapa-
muu JIHK u tpanckpummuonHoro perynupoBanus (Vissers et al., 2008; Weake and Workman, 2008). k/IHK
USP11 monHO# myiwHBI OblIa KIIOHUPOBaHA M3 KJIETOYHON OnOmmotekn nmuHuM Jurkat. C moMoOIb0 METOIa MM-
myHo(payopecuenninn USP11 Obin mepBoHauaabHO JIOKATM30BaH B sape Hexensmmxcs kietok (Ideguchi et al.,
2002). USP-11, unen yOMKBUTHH-CHEIIM(PUIESCKOTO CEMEHCTBA MPOTea3, KaK CTAJI0O U3BECTHO, SBISETCS HEO0OXO0-
JVMBIM PETYJISITOPOM pelapaliy JBYXLEIoueuHbIX pa3peiBoB (Bayraktar et al., 2013; Wiltshire et al., 2010).
USP11, Bo3aMoxHO, ydacTByeT B penapauunu nospexaenuit IHK, Baytpu curnansaoro nytn BRCA2 (Schoen-
feld et al., 2004), ogHako He OKa3bIBaeT ABHOTO Bo3aercTBus Ha p53 (Li et al., 2002). Huskuii ypoBeHb 3KcIpec-
cuu USP-11 xoppenupoBall ¢ JTy4IIUMU UCXOAAMH MO BBDKUBAEMOCTH Y XKEHILMH C PAKOM MOJIOYHOMN KeJe3bl
(Bayraktar et al., 2013). IToBsimenue ypopas MPHK snnorennoro USP11 B kiieTkax MpOTOKOBOW aJleHOKAPIIH-
HOMBI TIOJDKETy10uHOH xene3sl (PDA) acconnupoBaiock ¢ MOBBIIIEHHEM YyBCTBUTEIBHOCTH K MUTOKCaHTPOHY,
naruouTopy USP11. MHTEpecHO oT™METHTH, uTO cainerncuar USP11 B kietkax PDA Takke MOBBIIIAT TyYBCTBH-
TeIbHOCTh K TemruTabuny (Burkhart et al., 2013).

Jykapuoruudeckuii pakrop unnuuanuu tpanciasiuuu 4E (EIF4E)

EIF4E - aTo0 sykaproTHiecKuil (hakTop MHHUIIMALUN TPAHCISAINH, 3a]IeiCTBOBAHHBIN B HAIIPaBICHUH PHUOO-
coMm K Kkar-cTpykrype MPHK. EIF4E, BaxHBIN peryasaTop TPaHCISAINH, UTPAET KIFOUEBYIO POJb B 3II0KAYECTBEH-
HOHM TpaHc(hopMaluy, MPOrPeCcCUPOBAHNN U Pa3BUTHH PaJAMOPE3UCTCHTHOCTH MHOTHX COJIMJIHBIX OITyXoJieil de-
noBeka. M30brTounas sxcnpeccus elF4E acconnmpoBanack ¢ 00pa3oBaHHEM OIyXOJH B CiIydae HIMPOKOTO CIIEK-
Tpa 3J0Ka4eCTBEHHBIX 3a0oieBaHuii yenobeka (Yang et al.,, 2012a; Nasr et al., 2013; Wheater et al., 2010).
Yposuu EIF4E accomuupoBamichk Takke ¢ HEONAarompusaTHBIM mporHo3oM u ucxomom (Carroll and Borden,
2013). EIF4E peryaupyeT TpaHCISAIUI MHOTHX OHKOTCHHBIX CETCH, KOHTPOIHUPYIOIINX BEDKHBACMOCTD KIICTOK,
nponudeparyo, Meracrazupoanne n anruoreses. EIF4E - 3To cuibHBIN OHKOTEH, KOTOpPBIH CIOCOOCTBYET
SIEPHOMY KCTIOPTY M TpaHCisiuu crieruuieckux tpanckpuntos (Culjkovic-Kraljacic et al., 2012).

Besiok, cogep:kanuii NJeKCTPUH-TOMOJIOTHYHBII J0MeH, ceMelcTBO A (cnenuduyHblii Aas dpocdou-
HO3UTH-CBsI3bIBaHuA) WwieH 4 (PLEKHA4)

Bo BpeMms momcka OenKoB, coaepXamux MpeanojaraeMbeiii docharuaunuaosuton 3,4,5-tpudocdar-
cBs3piBafomnii MotuB (PPBM) B OaHke MaHHBIX MapKEpHBIX dKCIIPECCHPYEMBIX MoclienoBarenpHocTedt EST, 3a
KOTOPBIM CII€ZIOBaJl CKPUHHWHT YHUBepcaiabHoU onbmmorekn kJIHK gemoeka, Dowler u coast. (2000) momyumiu
kAHK mosHo# nmmuael, koaupyronryto 6enok PLEKHA4, kotopeiii onn Hazeanm PEPP1. Ananns meronom Ho-
3epH-0JI0T He OOHAPYXHJI IKCIIPECCHU HU B OJHOH HOPMAaJBbHOW TKaHH, HO B PAKOBOH KJIETOYHOW JIMHUH MeJja-
HOMBI OBUIH BBISIBJICHBI BRICOKHME YPOBHHU TpaHcKpunra pasmepoM 3 T.rm.o. 'en PLEKHA4 6but kapTHpoBaH Ha
xpomocome 19q13.33 (Dowler et al., 2000). bemnok, comepkammii miekcTpuH-roMonoruunsiii nomen (PH-
JIOMEH), - 3TO OCJKOBBIA JOMEH, COCTOSIIUHN U3 TPUOTU3UTEIHHO 120 aMHUHOKHUCIIOT, KOTOPBIH UMEETCS B IIUPO-
KOM CIIEKTpe OEJIKOB, 3a7eHCTBOBAHHBIX BO BHYTPHKJICTOUHBIX CHI'HAJIBHBIX KAacKa/laX, WM SBISIOMINXCS KOM-
moHeHTaMu muTockesnera (Musacchio et al., 1993). PH-goMeHbI UrparoT poiib B peKpyTHPOBAHUHU OEJIKOB B pa3-
JMYHBIE MEMOpaHBI, TEM CaMBIM HAIIPaBISASA WX B COOTBETCTBYIOIIME KIETOYHBIE KOMIAPTMEHTHI WA TI0O3BOJISS
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UM B3aUMOJICHICTBOBATh C JAPYTMMH KOMITOHGHTaMH IyTel curHanbHOU TpaHcaykiuu (Ingley and Hemmings,
1994). PH-nomen 6enxa PEPP1 nokannzosan Ha N-tepmunansHoM yuactke PEPP1, npu aToM Tam oTcyTCTBYIOT
Kakue-mndo apyrue siBHbie QyHKIMoHaIbHBIE MOTUBEI (Dowler et al., 2000).

Tanepouun-coaepxkamuii TCP1, cyoreqununa 7 (eta) (CCT7)

[TanrepornH-conepxamuii moymmnenTtua-1 t-komruiekca (CCT) sBRsSeTCS] MUTO30JLHBIM MOJICKYIISPHBIM
marnepoHoM, cocTosimuM u3 BochkMu cyobenuuui], CCT1-CCTS, mpuHUMAaOMUM y4acTHEe B CBOPAUYNBAHUU aK-
THHA, TYOYNMHA U IPYruX MUTo30JbHBIX OenkoB (Yokota et al., 2001). C momomisio metogo FISH Edwards u
coaBT. (1997) xaptupoBami ren CCT7 Ha xpomocome 2pl3 (Edwards et al., 1997). Hekotopbie HaOIMoneHUS
MIO3BOJISIFOT TPEZIIONIOKHTE, YTO IMOBBIIIEHHE YpoBHs dKkcnpeccun CCT-aTa, BUOUMO, SBISETCS MapKepoM Jia-
TEHTHOTO W aKTHBHOTO 3a00JICBaHUs y MAIIMEHTOB C KOHTPAKTYpoi [[fomrouTpeHa, U OH HeOOXOAUM ISl TIOBEI-
IIEHHOHM COKpPaTUMOCTH, NposiBisieMol Gpudpodmactamu (Satish et al., 2013). Beuto npogeMOHCTPHUPOBAHO, YTO
ypoBau CCT7 paznuuaiuch MeXIy oOpas3slioM TKaHW paka TOJCTON KHIIKH TMO3MHEH CTaaul U KOHTPOJIEM
(Nibbe et al., 2009).

T'omoJior 6eiika 4, acCOMUPOBAHHOIO C SAPBINIKOBBIM KoMILJIekcoM (S. cerevisiae) (NOC4L)

NOCA4L 61 kapTrpoBaH Ha xpoMocoMe 12q24.33 (Milkereit et al., 2003). ®ynakmnus NOC4L no cux mop
HEU3BECTHA, M OMOJIOTHIECKUE CBOMCTBA ATOTO OeJIKa He OBLIIN 0XapaKTePH30BaHbI.

Bucnupanbp-cnupaiab-oucnupaib-cnupais 2 (CHCHD2)

CHCHD2 6p1n1 uaeHTHGUIMPOBAH B Ka4ecTBE HOBOTO OMPEICISIONIEro (GakTopa KIETOYHONH MHUTpPAIIHU.
Hcxonss W3 BHYTPUKISTOUYHOM JIOKAMU3aIllMUd W JATbHEWINIUX HMCCIEAOBAaHWNA (PYHKIWHA, MpEeAroararT, 4TO
CHCHD2 n HABP1 MoryT B3auMHO peryiaupoBaTh IpYT Ipyra Uil TOANepKaHus OallaHca KJICTOYHON MHUTpa-
i (Seo et al., 2010). CHCHD?2 3aneiicTBoBaH B MUTOXOHApHanbHOH QyHKIMHU, a PKIB - B perymsiunu 3aBu-
cumoro oT nporenHkuHaszbel A myTtr (Feyeux et al., 2012). ¥ manueHToB ¢ 60J¢3HPI0 XaHTHHTTOHA 3KCIIPECCUS
CHCHD?2 otingaercs ot HopMaibHBIX KieTok (Feyeux et al., 2012).

SRY (pernon Y-xpomocombl, onpenesiiomuii moma)-gomen 8§ (SOXS8) / SRY (peruon Y-xpomocomsbl,
onpeaensiiomuii moa)-gomen 9 (SOX9) / SRY (peruon Y-xpomocombl, onpenesiiomuii moJi)-gomen 10
(SOX10)

Sox8 - 3TO TPaHCKPHUITIIMOHHBINA (GaKkTOp M MPUHAIISKHT, ToMUMO Sox9 u Sox10, k rpynme E cemeiicTa
reHoB Sox. OH 3a7IciiCTBOBaH B PETYJSIMHA SMOPHOHAIHHOTO Pa3BUTHSI U B ONPEACICHUU CYIbOBI KIETOK. DTOT
0eITIOK MOXET OBITh 3a/ICHCTBOBAH B Pa3BUTHUHU U (PYHKITUSAX TOJOBHOTO MO3ra. SOX8 dKCIpeccupyeTcs Ha BBICO-
KOM YpOBHE B TOJIOBHOM MO3T€ IIOAA W B3POCIIOTO YENIOBEKa, B HE3PEJIOH IMHe B Pa3BHBAIOIIEMCSI MO3KEUKE.
OH TaKXe dKCIpeccupyercs KISTKaMH MeXy/uI00JIacTOMBI M MPEACTaBIsAeT co00i paHHWI TMHANBHBIA MapKep
(Cheng et al., 2001). bsuto moxa3zano, 4ro Sox8 011 ciocobeH obpa3oBeBaTh JJHK-3aBuCHMEBIE TeTepoIiMepEI
¢ Sox10 (Stolt et al., 2004).

Sox9 3azeiicTBOBaH B Ipoliecce MeJIaHOTe€He3a Y B3pOCIbIX U aCCOIMUPOBAH C PaKOBOH TpaHchopmaruen
knerok (Harris et al., 2010), (Flammiger et al., 2009), (Rao et al., 2010). Kpome Toro, ero omuceBaiu B Ka4ecT-
BE peryisropa o0pa3oBaHUs XpsILEBOro BHeKiIeTouHoro marpukca (ECM) u kiieTouHo# nponudepanny, U oH
IKCIPECCUPYETCs MPU MHOTUX BHIAX paka, MPH KOTOPBIX OH PEryJIHpyeT KIeTouHyro nponudeparnuro (Pritchett
et al., 2011). N36wirounas sxcnpeccuss MPHK SOX9 TecHo acconmupoBaHa ¢ HEOIArOMPUSITHBIM KIMHAYECKAM
MCXOZOM JIJIsl TIAIIMEHTOB CO 3JI0KadyecTBeHHbIMH Tirnomamu (Wang et al., 2012a). benok Sox10 BeicTymaer B
POJH HYKJICOIUTOIUIA3MAaTHIECKOTO YSITHOYHOTO OeNlka ¥ SBISIETCS BaXKHBIM JUISl Pa3BUTHSA HEPBHOTO TPeOHS H
nepudeprdaeckoil HepBHOU cucTeMbl. SOX1O OBUT OTpaHUYCH MO3AHUMHY CTATUSMHU PA3BUTHS OJUTOACHIPOIIUTOB
(Kordes et al., 2005), u ero onuchIBaIu Kak Mapkep U GEpeHINPOBKH OJUTOACHAPOTIHAILHBIX KIeToK (Rous-
seau et al., 2006). Sox10 ycroiunBo skcnpeccupoBaics B kierkax RIG (ramobmactoM, HHIYIUPOBaHHBIX 00ITy-
YEeHHEM), HO TOJILKO U3peAKa IpH MyIbTU(POPMHBIX TianobnacTomax y aerei (Donson et al., 2007).

Huxnun-3aBucumas kunasa 4 (CDK4) / nuxknun-3aBucumasi kunasa 6 (CDKG6)

CDK4 siBnsieTcsi 4eHOM CeMEHCTBa CEpUH-TPEOHUHOBBIX MPOTEeMHKHHA3. OHa SIBISETCA KaTaJuTHYECKON
CyOBEIMHHIICH MPOTCHHKHMHA3HOTO KOMILICKCA, KOTOPBIA WUIpacT BAXKHYIO POJb IpH IpoxoxacHuu (aser Gl
KJIETOYHOTO IMKJIa. AKTMBHOCTb 3TOH KHMHa3bl orpanuueHa nepexogoMm oT Gl k S-paze Bo BpeMs KIETOYHOTO
[IUKJIA, ¥ €€ JKCIPECCHs KOHTPOJIMPYETCs, B TIEPBYIO Odepe]h, Ha TPAHCKPHIIIIMOHHOM ypoBHe (Xiao et al.,
2007). ®epmentsl CDK4 1 CDK6 1 ux peryasTopsl, HapuMep, IUKJIUHBI, UTPAIOT BEIYIIHAE POJIH MPH SMOPHO-
reHese, romeoctase u oHkoreHese (Graf et al., 2010). B TkaHsIxX paka JIeTkuX ypoBeHb dKcnpeccnu 6enxa CDK4
OBIJT 3HAYUMO TIOBHIIICH B CPAaBHEHUH ¢ HOpMAIbHBIMH TKaHsAMHU (P < 0,001). O6miel cpok BEDKHBAEMOCTH OBLIT
3HAYMTENBHO 0oJiee KOPOTKAM Y TIAIIMEHTOB ¢ OoJiee BEICOKMM ypoBHeM dkcnipeccur CDK4, ueM y marueHTos ¢
HU3KUM ypoBHeM dkcripeccnn CDK4. MHOTOMEPHBIN aHAJIM3 TIO3BOJISET MPEATIOIOKHUTD, YTO YPOBEHD dKCIIpec-
cun CDK4 0bur He3aBHCHUMBIM NpoTrHOCTHYeCKUM MHAMKaTopoM (P < 0,001) 1 BBDKMBaGMOCTH TallMEHTOB,
O0JIBHBIX pakoM JieTkuX. bonee Toro, nogasnenue skcnpeccn CDK4 Takke 3HAYUTENFHO MOBBIIIANO IKCIIPEC-
CHIO peryisiTopa kieroqHoro nukia p21 (Wu et al., 2011). B kieTkax jerkux, KOTOpbIE IKCIPECCUPYIOT SHIO-
rerHblii oHkoreH K-Ras, abmsuus Cdk4, vHo He Cdk2 win Cdk6, mHIynupyeT HeMEUICHHYIO PEaKIUIO KICTOY-
HOTO CTapeHUs. JTa peakiys He MPOUCXOTUT B KIETKAX JICTKUX, SKCIPECCUPYIOIUX OTACHbHEIN amiens Cdk4,
w B npyrux K-Ras-skenpeccupyronux tkansx. Hanennsanue na amnenn Cdk4 B omyXxossix MO3MHHUX CTaaWH,
00Hapy>KMBAaeMBIX C MMOMOIIBI0O KOMIBIOTEPHONH TOMOTpaduu, Takke WHAYIHPYET CTaApeHHE W MPEIOTBpaIIaeT
nporpeccupoBanue omyxoiu (Puyol et al., 2010).
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CemeiicTBo anturenoB mesaanomsl F, 1 (MAGEF1)

HawnbGonee m3BectHble wieHsl HanacemeiictBa MAGE (MenaHoMa-accOllMMpOBaHHBIA aHTHI'CH) UMEIOT Ta-
KO aTTepH SKCIIPECCHHU: OHU IKCIIPECCUPYIOTCS B OMYXOJISIX, CEMEHHHKE U (DeTATBHBIX TKAHAX, YTO OBLIO OTH-
CaHO Kak pakoBasi/TecTukyisipHas sxcupeccus (moarpynmna MAGE I). Ilentunsr noarpynmsl MAGE 1 ycnemao
WCTIONB30BaJIM B paMKaxX BaKIMHAIIMY NeNTHIAMU U AeHApuTHBIMU KieTkamu (Nestle et al., 1998; Marchand et
al., 1999; Marchand et al., 1999; Marchand et al., 1995; Thurner et al., 1999). HanpoTuB, HEKOTOpbIC TCHBI
MAGE (MAGE noarpymma II), takue kak MAGEF1, moBceMecTHO 9KCIIPECCUPYIOTCS B UCCIIETIOBAHHBIX B3pPOC-
JBIX U (PETATBHBIX TKAHX, a TAKXKE B TKAHAX MHOTHX BHIOB OMyXOJIEH, BKITIOYAs pak SMYHAKA, MOJIOYHOM XKele-
3BI, MICHKH MaTKH, MenaHoMy u selikemuro (Nestle et al., 1998; Marchand et al., 1999; Marchand et al., 1999;
Marchand et al., 1995; Thurner et al., 1999). Tem He Menee, u30biTouHast 3xcnpeccuss MAGEF1 morna ObITh
oOHapy>xeHa B KieTkax riauoodmactomsl (Tsai et al., 2007) u 79% KoropThl NaMEHTOB TaHBaHBCKOTO MPOHUCXOXK-
JIeHus ¢ KoJopekTanbHbIM pakoM (Chung et al., 2010).

Heiipoaurun 4, cBsizanubiii ¢ X-xpomocomoii (NLGN4X)

Heliponurun 4, skcnpeccupyeMblil CHEIUIEHHBIM ¢ X-XpPOMOCOMOM T€HOM, SIBJISIETCSI YWIEHOM ceMelcTBa
OCTKOB KIJIETOYHOM aAre3wH, KOTOPHIH, MO-BHIANMOMY, BBITIONHACT ONPEACTICHHYIO POJb IPU CO3PEBAaHUU U
(OYHKITMOHMPOBAHUY HEUPOHHBIX CHHANCOB. B omHoi pabote onmucano odnapykenne MPHK NLGN4X B ronoB-
HOM MO3T€ 3JI0POBBIX B3pOCIHBIX Jioaeit ¢ momonrsio ITIP ¢ obpaTHo¥ Tpanckpunmmein (Jamain et al., 2003).
Kpome toro, moBeimenusiin ypoBeHhb NLGN4X OblT onrcaH ISl SMOPHOHAIBHBIX HEPBHBIX CTBOJIOBBIX KIETOK
YeloOBeKa M HEPBHBIX CTBOJIOBBIX KIIETOK B3POCIIOTO YEIOBEKa, 0OPAa30BAHHBIX M3 OOOHATEIHHOM IJTyKOBHIIBI
(Marei et al., 2012). Myramun X-cueriennoro reHa NLGN4 gBisitoTcs MOTSHIMATBLHOW MPHYWHONW CIIEKTpa
HapyIIeHUH ayTHCTHYECKOrO XapakTepa, U O MYTalUsX COOOIIATIOCh y HECKOJBbKHX TAIMEHTOB C ayTH3MOM,
CHHIPOMOM Acrieprepa ¥ YMCTBEHHOH oTcrayiocThio (Jamain et al., 2003; Laumonnier et al., 2004; Lawson-
Yuen et al., 2008). beum omucans! HemHorHe ciydan acconnanni NLGN4X ¢ pakoBeiMu 3abosieBaHusiMH. [1pu
JKEITYOYHO-KHIIEYHbIX CTPOMAIIBHBIX OMyXoJisiXx m30bITouHas skcnpeccust NLGN4X Obuta ycraHOBIIGHa B JET-
CKOM M IOHOIIIECKOM BO3pacTe B OTJIMYME OT B3pocibix manueHToB (Prakash et al., 2005).

Benok BakyoasipHoii copT upoBku 13 romosior B (VPS13B)

VPS13B 06bu1 tiieHTUGHUITUPOBAH B KadecTBe Neprudepruaeckoro MeMopaHHoro Oeska, JOKaJIM30BaHHOTO B
KoMIUTeKce ['onbIKu, TIe OH TepeKphiBacTcs ¢ MaTpudHbiM O6emxoM GM130 muc-otnena [Nompmxu. Cormaco-
BaHHO CO CBOell cyOkiieTouHOM okanu3anueii ucromenrne VPS13B nipu ucnonp3oBanun PHK-uaTepdepenimm
BBI3BIBACT ()parMeHTAINIO JIEHTOYHOU CTPYKTYpHI I 0JIbkM Ha MajieHpkue ctonku (Seifert et al., 2011). Koleh-
mainen u coanT. (2003) unentudunmposanu red COHI1, taxke m3BecTHbd kak VPS13B, BHYyTpH y4acTka, OT-
BETCTBEHHOTO 3a cuHapoM Kosna Ha xpomocome 8q22 (Kolehmainen et al., 2003). Myrauuu norepu GpyHKINH B
rere VPS13B npuBozsT k ayrocoMHO-perieccuBHOMY cuHApoMy Kosna (Seifert et al., 2011). Myraunu VPS13B
U JIPYTHX TeHOB OBLIM ONHCAHBI MPU PaKe JKEITyJKa U KOJIOPEKTAIEHOM paKke ¢ MHUKpPOCATEINIMTHON HecTaOWIIb-
HOCTHIO (An et al., 2012).

HeliponanabHasi MoJiekyJia kieTouHoii agre3un (NRCAM)

NRCAM (=eiipoHasibHas MOJIEKyJla KJIETOUYHOH aJre3nu) - 3T0 HeWpOHAJIbHAs MOJIEKYJa TpaHCMEMOpaH-
HOW KJIETOYHOH aAre3uy ¢ MHOTOYUCIEHHBIMA HMMYHOTJIOOYIUH-TIOA00HBIMU qoMeHaMu ThTia C2 1 hubpoHek-
THHOBEIMH noMeHamu Tuna [II. OHa 3ameficTBOBaHa B HABEJICHHUH, pa3pacTaHUM U (DACIIUKYJISIIMA HEPBHBIX KJIe-
tok (Grumet et al., 1991; Morales et al., 1993; Stoeckli and Landmesser, 1995; Perrin et al., 2001; Sakurai et al.,
2001) npu dopMUpOBaHHHA TOMO(DHWIBHBIX, B PABHOW CTETIEHH KaK M TeTepO(IIbHBIX B3amMOACHCTBHM ¢ Ig-
CAMs (Volkmer et al., 1996; Sakurai et al., 1997; Zacharias et al., 1999). Ypoeub NRCAM mnoBbIeH B OMy-
XOJIEBBIX TKaHSIX aHAIUIACTUYHBIX aCTPOLUTOM M MyJbTH(hOpMHOU Timobmacrombl (GBM) mo cpaBHeHHIo c
HOPMAaJIbHBIM TOJIOBHBIM MO3T'OM, U IOBBIIICHHBIE YPOBHH COOTHOCSITCSI C MHBa3MBHBIM roBezieHHueM (Sehgal et
al., 1998). AntucmsicioBass PHK nporue NRCAM cHmxaeT OHKOT€HHOCTh KJIETOK MYJIbTH(HOPMHON rinodiia-
crombl dyernoBeka (Sehgal et al., 1999). NRCAM nskcnpeccupyercst B M30BITKE TaKKe B MANWUISIPHBIX KapIWHO-
MaX IIMTOBHIHOM jkene3bl yenoBeka Ha ypoBHe MPHK u Gemka (Gorka et al., 2007). M30bITouHas 3Kcnpeccus
MPHK NRCAM B omyxoisix accoUMMpoOBaHa C BHICOKUM HHJIEKCOM INposmndepannuy 1 Obula acCOMUPOBaHa C
HEeOJIarONPHUATHBIM UCXOA0M TpH dneHauMoMax (Zangen et al., 2007). IIpu pake TOJICTOW KUIIKW M30BITOYHAS
skcnpeccusi NRCAM Oblna Takke acCONMHMpOBaHA ¢ HEOJArONMPHUATHBIM MPOTHO30M Yy IAIMEHTOB C Paclpo-
ctpaneHHo# (opmoit 3a6oneBanus (Chan et al., 2011), Torma xak mpu pake NpeACTaTeILHON Kelle3bl BHICOKHH
ypoBeHb dkcnipeccn NRCAM acconuupoBaiicst ¢ OJaronpusaTHRIM (EHOTHIIOM OIYXOJIM M CHUKCHHEM pHCKa
permunuBa [TICA (Tsourlakis et al., 2013).

RAD54 romodor B (S. cerevisiae) (RAD54B)

RADS54B, 6enox penapanuu u pekombunarmu JJHK, y mroneit konupyercs renom RADS4B. Casi3biBascs ¢
neyxauteBoil JIHK, RADS54 npossiser AT®a3nyto aktuBHocTh B npucyrctBuu JJHK. YenoBeueckuit Genox
RADS54B siBnstercst mapanorom 6enka RADS4, KOTOpEIi nrpaet BayKHbIE POJIM B TOMOJIOTHYHOW PEKOMOMHAIIHH.
Tl'omonornunas pexomounanus (I'P) HeoOxoauMa [uIst MpaBWIILHOM penapanny ABYXHHUTEBBIX pa3pbiBoB B JJHK
(DSB) (Sarai et al., 2008). Hoknayn rera RADS54B, 0 K0TOpOM U3BECTHO, UYTO OH HMEET COMATHICCKUC MYTaIlUU
IpU pake, BBI3BIBACT XpOMOCOMHYI0 HecTaOmiabHOCTh (CIN) B Kkierkax miekomnutaonmx (McManus et al.,
2009). Iossimennas skcnpeccus reHa RADS54B 3raunmo accoruupoBaHa ¢ 00siee KpaTKUM ITEPHOJIOM BpEMEHHU
JI0 Havaya mporpeccupoBaHis 3a00JICBaHMS U TUIOXOH O0IIeH BEDKHBAEMOCTHIO y MAIIMEHTOB ¢ MyJIbTH()OPMHOM
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rimobnacromoit (Grunda et al., 2010).

Benok, cBsi3pIBaOIINI (KUPHbIE KUCJIOTHI 7, rojioBHOI Mo3r (FABP7)

benkn, cBs3piBaromue xupHbie KUCIOTH (FABP), SBISIOTCS MUTO307IpHBIMU OenkamMu pazMepoM 14-15
k/la, KOTOpBIe, KaK MPEAIoNaraeTcs, 3aJeHCTBOBAaHbI B IOTJIONICHUH, TPAHCIIOPTUPOBKE W HAIlCNIMBAHUH Ha
skupable kucioThl (JKK). FABP7 BbICOKO 3KCTIpecCHpOBaH B pa3BUBAIONIEMCS TOJJOBHOM MO3T€ M CETYATKE TJIa-
3a, U €ro dKCIIpeccHs 3HaYuTeNbHO cHIkaeTcs Bo B3pocioi [ITHC (Godbout et al., 1998). OcHoBbIBasiCH Ha pe-
3yJbTaTax, MOJYICHHBIX in vitro, mpeamnonaraercs, uto FABP7 nHeoOxoamm 111 0Opa3oBaHus paadaibHON TIIH-
aJbHON CHUCTEMBI Pa3BHUBAIOIIErOCs rojloBHOro Mosra (Mita et al., 2007). B HopMansHOM TOJIOBHOM MO3Te OEJIOK
FABP7 npaktndecku He 0OHapyKMBaeTCs, HO MPOSBIISIET OT YMEPEHHOH 10 CHIIBHON SAEpHOM M IUTOIIa3MHU-
YEeCKOW JKCIPECCHH B HECKOJIBKHX MYyJIbTH(GOPMHBIX rimobmactomax (GBM). Tpanchunnposannsie FABP7
KJIETKH TIPOSIBIISIIOT B 5 pa3 OOJBIIYI0 MUTPALIMOHHYIO aKTHBHOCTB, YeM KOHTPOJIbHBIE KJIETKH. TakuMm o0pasom,
GoJiee KOpOTKasi 00Iast BEDKUBAEMOCTh, aCCOLIMUPOBaHHAs ¢ M30bITOUHOMN dKcripeccueit FABP7, B ocobennocTH
IpU TIHOOIACTOME, MOXKET OBITH OOYCIIOBJICHA NOBBIIICHHOW MHTpalved M MHBa3WEH OIMYyXOJIEBBIX KIIETOK B
OKpy»Karomryro Mo3roByto napenxumy (Liang et al., 2005). anbneiimuii ananu3 pacnpenenenust FABP7 B acr-
ponMTOMax yKa3blBaeT Ha TOBBINICHHbIE ypoBHH FABP7 B permonax WHGUIBTpaliu OMyXOJieH, HaBOIS HA
MBICITb, 9TO FABP7 urpaer BaxHyto poJib B HalTpaBJICHUN WHOUIBTPAIIUHN 37I0KAY€CTBEHHBIX KIETOK B CME)KHBIE
TKaHM TOoJOBHOTO Mo3sra (Mita et al., 2007; De et al., 2012). [Ipomotop FABP7, kak Ob1710 TIOKa3aHO, THIIEPME-
THJIMPOBAH, YTO COOTHOCHMO C ero m30bITouHOM dKcnipeccuet mpu GMB (Etcheverry et al., 2010).

XoHapoutuncyiabpat nporeoraukan 4 (CSPG4)

CSPG4 (XOHAPOUTHHCYIb(AT MPOTECOTINKAH) MPEACTABIIIECT UHTETPATLHBI MEMOPAHHBIN XOHIPOUTHH-
CyIb(aT-POTEONNIHKAH Ha 3apOKIAOIIUXCS MEPUIUTaX ¢ (PYHKIIMOHAIBFHON POJIBI0 B HeoBacKysipu3anuu (Oz-
erdem, 2006). [TosBnsieTcst BCE OoIbIIE HOKA3aTEILCTB HA OCHOBE JAHHBIX in vitro o Tom, yto CSPG4 urpaer
B)XHYIO POJIb B aHTHOTeHe3e ormyxond. Takum odpazom, CSPG4-monoxuTenbHbIe OIyX0JIH, Kak OblJIo 00Hapy-
JKEHO, UMEIOT 3HAYHUTEIHbHO MOBBIIIEHHYIO CTENICHb HEOBAaCKYJSIPH3alMM M 00BEM COCYAMCTOIM Macchl, W, Kak
6b1u10 TIponeMoHcTpupoBano, CSPG4 oTaenseT aHrMOCTaTHH, KOTOPHIH B HOPMAJIBHBIX YCJIOBUSX UHTHOMPYET
npoaudepanno U aHTHoTeHe3 »HaoTenuanbHbX KieTok (Chekenya et al., 2002). CSPG4 skcnipeccupyrotes B
M30BITKE KaK B OITyXOJIEBBIX KIJIETKAaX, TaK W B MEPUIIMTAX KPOBEHOCHBIX COCYJOB 3JIOKaYECTBEHHBIX OIyXOJeH
romoBHoro mosra (Chekenya and Pilkington, 2002). CSPG4 muddepeHnuansHo dKCIPECCUpOBaH B TIIMOMAax
geoBeka ¢ 00Jiee BRICOKOW IKCTIPECCUEN B TIIMOMAX BBICOKOU MO CPaBHEHHUIO C TIIMOMaMU HU3KOW CTETIEHH 3710-
kauecTBeHHOCTH (Chekenya et al., 1999). Boicokue ypoBarn CSPG4 Ha OIMyX0JIeBBIX KIETKaX U COMPSIKEHHBIX C
HUMH cocyzax OBIIN aCCOLUUPOBAHEI C CYIIECTBEHHO 00JIee KOPOTKON IMPOJOIIKUTENBHOCTRIO Xu3HH 1ipn GBM
(Svendsen et al., 2011). Ucnons3oBarne CSPG4 B kauecTBe MUILICHH B JBYX KCeHOTpaHcIutantarax GBM cy-
IIECTBEHHO CHIYKAJIO POCT OITyXOJIM M YPOBHH OTEKOB, aHTMOTEHE3a M HOpMaJIM30Baslo paboty cocynoB (Wang
et al., 2011a). HemaBHO coobrmianocek o moBsiieHHOM ypoBHe CSPG4 B THHHH KJIETOK, TTOJJOOHBIX CTBOJOBBIM,
noxydeHHsIX u3 rimobnactomsl (He et al., 2010). Beicokas sxcnpeccust CSPG4 cooTHOCHTCS € MYJIBTHIIEKapCT-
BEHHOH PE3UCTEHTHOCTHIO, OITOCPETOBAHHOW BO3POCIIEH aKTHBALMEl CUTHABHBIX MTPOIECCOB ¢ yyacTueM o331
uaTerpus/PI3K u ux HUCXOIIMKUX MUIIEHEH, cIocoOCTBYs BehKHBaHUIO KiIeToK (Chekenya et al., 2008).

ORM1-nogo6usiii 1 (S. cerevisiae) (ORMDL1)

Yenoseueckue redsl (ORMDL1, ORMDL2 1 ORMDL3) skcnpeccupyroTcst TOBCEMECTHO BO B3POCIBIX H
(heTanbHBIX TKaHAX, OHU KOAUPYIOT TpaHCMEMOpaHHbIe OelkH, "3asKOpeHHbIe" B YHI0IUIA3MATHUECKOM PETHKY-
JyMe, KOTOpbIE, BEPOSTHO, YIaCTBYIOT B cBOpaunBaHuM O0enkoB B OP. Ilpn anannse reHOMHOW MOCIIEIOBATEIb-
Hoctu Hjelmqvist u coasTt. (2002) kaptupoBamm red ORMDLI1 Ha ygactke xpomocomsl 2q32.2 (Hjelmqvist et
al., 2002). bearxu ORMDL SBJISIOTCSI OCHOBHBIMH pPETyJIsITOpaMu OMOCHHTE3a [IEPaMHIOB B KJIETKaX MIICKOIIH-
tatomux (Siow and Wattenberg, 2012). Yposens skcripeccin ORMDLI cnienududeckn CHIXKAaeTCs B acCoIya-
MK ¢ MyTanusiMu B rere npesenmmna 1 (PS1) (Araki et al., 2008).

Tpanchopmupyromuii Kucislii 0enok, coxepskamuii oucnmpanshelii fomeH 3 (TACC3) TACC3 cymecr-
ByeT B komiutekce ¢ ch-TOG (reH, skcnpeccupyeMblil B U30bITKE TIPH OMyXOJIAX MEYCHHW M TOJCTON KHIIKH) H
KJIaTPUHOM, KOTOPBIH MEPEKPECTHO CIIMBACT MUKPOTPYOOUKH B BOJOKHax kuHeTexopa. TACC3 skcmpeccupy-
€TCSI B HEKOTOPBIX MPOTU(pEPaTUBHBIX TKAHSX, BKIIOYass CEMCHHUK, JICTKUE, CCIIE3CHKY, KOCTHBIA MO3T, BUJIOY-
KOBYIO JKeJle3y ¥ JICHKOIUTHI iepudepudeckoit kpou. Jkcnpeccus TACC3 u3MeHeHa B HEKOTOPBIX BUAAX OITy-
xonelt genoBeka. B kierkax TACC3 mokanu3oBaH Kak Ha MEHTPOCOMAaxX, TaK © MUKPOTPyOOUKaxX BepeTeHa Je-
JISHUsI, HO HE Ha acTpaibHBIX MUKpoTpyOboukax (Hood and Royle, 2011). Oxcnpeccus TACC3 koppenupoBaia ¢
JKCIpeccuelt pS3, U MalueHThl, YbH OIyXOJH B BRICOKOH cTeneHu 3xcnpeccupoain TACC3 u p53, umenn 3Ha-
YUMO XYAIIANA MPOTHO3, YeM TAI[UCHTHI, YbH OITYXOJIN MMEJH HU3KHHA YPOBEHB IKCIPECCHH y 000X IpenapaToB
nocsie ummyHookpammBanus (P = 0,006). [Ipennonaraercs, uyto nmoeimenne ypoBHs TACC3 mMoxeT obecrieun-
BaTh MposIM(epaTuBHOE IPEUMYIIECTBO IS TIIHOOIACTOMBI M CITIOCOOCTBOBATH POIPECCUPOBAHUIO OMYXOJIH, H
yro skcnpeccus TACC3 sBiseTcs CHIABHBIM NMPOTHOCTHYECKAM WHIMKATOPOM KJIMHMYECKOTO MCXO0Ja MpH TIIH-
obnacrome (Jung et al., 2006). Tacc3 MokeT OBITH HEraTHBHBIM PETYJIATOPOM cHrHajibHOTO ImyTH Notch (Bargo
etal., 2010).

Jabéakoprun-nonodHas kunaza 2 (DCLK2)

Benox DCX, acconumpoBanHsii ¢ MuUKpoTpyboukamu (MT), urpaet Kito4eByro posib B pa3BUTHH KOPBI I'O-
JIOBHOTO Mo3ra MiekomurtaromuxX. Cooldmanock 00 WIeHTH(UKAIMA TPOTEHHKUHA3BI, Ma0IKOPTHH-KHHA3HI-2

-27 -



036517

(DCAMKL2), ¢ nomenom (DC), Beicoko romonmoruuabiM DCX. M36b1Tounas sxcnpeccuss DCAMKL2 crabumm-
3upyeT nurockeiaer MT 1o OTHOMIEHWIO K BBI3BAHHOM XOJIOZOM JerojuMepu3anni. ABTodochopriInpoBaHne
DCAMKIL2 cunbno cHmkaet ero apdunaHocth it MT (Edelman et al., 2005). DCLK2 sBisieTcs 4ieHOM ce-
MEHCTBa CEpUH-TPEOHNHOBBIX NpoTenHKNHa3 CaMK, KOTOpEhIi He sBisieTcs KanbIuii- i CaM-3aBHCHMBIM, a
naruoupyetr CRE-3aBucumyro skcnpeccuro reHoB (Ohmae et al., 2006). DCLK?2 skcnpeccupyeTcsi Ha BBICOKOM
YpOBHE B IeHTpaJIbHON HepBHOU cucteme (Edelman et al., 2005) nedipon-cnermudpuuecku (Ohmae et al., 2006).
OH 3Kcrpeccupyercs B Mpor(epupyIONINX HeHpOHaX BO BPEMs Pa3BUTHS U COXPAHIETCS B MOCTMHUTOTHYECKIX
HelpoHaX BO B3pOcioM Bo3pacTe. B cumnarmuecknx Heliponax DCLK?2 pacmnonaraercst B Telie KISTKH U TEPMHU-
HaJIbHBIX CerMEeHTaX akcoHOB U neHnpuToB (Tuy et al., 2008; Edelman et al., 2005).

Pecanex-nono6uslii 3 (1po3oduaa) (PCNXL3)

Pecanex-nono6usrit 6enok 3 (PCNXL3) siBisieTcss MHOTO IPOXOAHBIM MEMOpPaHHBIM OEJIKOM; OH OTHOCHT-
cs k cemeiictBy Pecanex. 'en PCNXL3 Obu1 kapTupoBaH Ha ydactke xpomocomsl 11ql12.1-q13. Tpu HOBBIX
OITyXO0JICaCCOLIMMPOBAHHBIX TOUKM Pa3phIBa TPAHCIOKAIMH y YeJOBEKa ObIIM JIOKAIN30BaHbl Ha yYacTKe XpOMO-
combl 11q13 mexny mapkepamu D11S4933 m D11S546. Takum ob6pazom, PCNXL3 moxer Obite 11ql3-
aCCOIIMMPOBAHHBIM TEHOM MPEAPACIIONIOKEHHOCTH K 3aboeBanmio (van et al., 2000).

JduruaponupuMuaInHa3a-noao0Hblii 6e10k 4 (DPYSL4)

PonctBennsiit qurnaponupumuarHase 0enok 4 (DPYSL4) sBisieTcss M3BECTHBIM PETYISATOPOM Pa3BUTHS
HelipoHoB runmokamma. DPYSL4 3aneficTBOBaH B peryisiliuu pocTa, MOJsipu3anud U quddepeHIranuyd JTeH-
TaJbHBIX AMUTEIHNATBHBIX KIETOK B Tporiecce Mopdorenes3a 3yoHoro 3adarka (Yasukawa et al., 2013). Hekoro-
pBIe HccremoBanus mokasanu, uro DPYSL4 ygacTByeT B ociabieHUH OTpacTaHUs HEUPUTOB 3a CUET HHTHOHUPO-
BaHMS TOJIMMEPH3ALUN MUKPOTPYOOUCK, a TaKKe BBISIBIJIM €r0 HOBYIO acCOLMALNIO C BUMEHTHHOM BO BpEMs
SICPHOY KOHJICHCAIIMHU, NPEANICCTBYIOMICH CMEpTH HEpBHBIX KiIeTOK (Aylsworth et al., 2009). I'en-cympeccop
OITyXOJH P53, 4acTO MMEIONIMKA MYTaluH NPH MHOTHX BHIAX OIMYXOJIEH, UrPaeT BaXXHYIO POJb B COXPaHEHUH
nenoctHocty reHoMa. Kak sxcnpeccus MPHK, Tak u 6enka DPYSL4 6butn crietududecky HHAYIUPOBAHBI IIPO-
THUBOPAKOBBIMH TIpenaparaMu B pS3-npoduiutHeix kietkax. DPYSL4 - ato dakTop, HHAYLIHMPYEMBIH IIPH arior-
TO3€ U KOHTpOJUpyeMbIit pS3 B oTBeT Ha noBpexkaenue JIHK (Kimura et al., 2011).

Benok 3, cem3piBaomuii MPHK rena, koaupymomero HWHCYJHHONOAOOHBIN ¢akTop pocra 2
(IGF2BP3)

IGF2BP3 sBisieTcst 4ieHOM OEITKOBOTO CEMENCTBA HHCYITMHOMOTOOHBIX (hakTopoB pocta I, cBsI3pIBarOIIMx
MPHK, BoBi€UE€HHBIM B JIOKaIU3aIH0, 00OPOT W TPAHCIBIMOHHBIA KOHTposib MPHK. DTOT Gemok comepxut
Heckosbko KH-momeHoB (K-romMoiaorugHeIx), KOTOphIe BaKHBI B CBsA3bIBaHNA PHK 1 0 KOTOPBIX U3BECTHO, UTO
OHU BOBJICYEHBI B cuHTe3 U MeTaboiam3m PHK. Dkenpeccns nposiBiseTcs, TIaBHBIM 00pa3oM, BO BpeMst IMOpHO-
HaJIbHOTO Pa3BHUTHA M ObLIa OmMcaHa Ul HEKOTOpBIX omyxoield. Takum obpasom, IGF2BP3 paccmarpuBaercs
Kak oHKo(etanbHbli Oenok (Liao et al., 2005). IGF2BP3 mosker criocoGCTBOBATH MposU(epaniyl OIyX0oIeBbIX
KJIETOK, ycuinuBas cunte3 Oenka IGF-1I m nHaynupys KJIeTOYHYIO aire3wio M MHBA3UIO 33 CUET CTAOMIM3ALUH
CD44 mPHK (Findeis-Hosey and Xu, 2012). Bonee Toro, sxcnpeccust IGF2BP3 uccnenoBanace nmpu MHOTHX
HEOIJIa3MsX YEeJIOBEKA C BO3pACTAIONIEH OUEBHIHOCTHIO, YTO OHA OIIOCPEAYET MUTPALINIO, HHBA3HIO, KIETOYHYIO
BBEDKMBAEMOCTh U paclpocTpaHeHune MeTacTazoB omyxonu (Jeng et al., 2009; Kabbarah et al., 2010; Li et al., 201
la; Liao et al., 2011; Lu et al., 2011; Hwang et al., 2012; Samanta et al., 2012), oHa Takxe MOXeET OBITh IpHUYa-
cTHa K aHrroreHedy (Suvasini et al., 2011; Chen et al., 2012b). [Ipu ageHOKapIITHOME JIETKOTO 0O0Jiee BHICOKAS
gactoTa 3kcnpeccur IGF2BP3 Moxer ObITh OOHapyeHa B YMEPEHHO WM TUI0XO AU(QEpeHITNPOBAHHBIX afie-
HOKapIIMHOMAaX, YTO MOXET OBITh aCCOIMMPOBAHO C arpeccHBHBIM OnosorndeckumM nmoseaeaueM (Findeis-Hosey
et al., 2010; Beljan et al., 2012; Findeis-Hosey and Xu, 2012).

PubonykJeasa III Drosha (DROSHA)

Drosha - sto ¢epment Pnaza III 2 xmacca, oTBewaroumuii 3a WHHIMALUIO TpoueccuHra MukpoPHK
(miPHK), nim xopotkux monexyn PHK, skcripeccupyeMbIX KIIETKOH B €CTECTBEHHBIX YCIIOBHUSIX, KOTOPBIE pery-
JUPYIOT IUPOKUI CHEKTP IPYTUX TeHOB 3a cueT B3aumojeiictsuu ¢ PHK-uHaynupoBaHHEIM KOMILIEKCOM cail-
nencunra (RISC) B nensix MHUIMAIMK pacllerieHus: KomruieMeHTapHoi nadopmannonnoit PHK (1PHK) xax
gacti myTH RNAi. Monekyna MmukpoPHK cuHTe3upyeTcss kak NMepBHYHBIA TPAHCKPUNT (IUTMHHAS MOJIEKYIa)
PHK, um3BectHbiii kak pri-miPHK, xoTtopsiii pacmeruisiercs gepmenTtom Drosha ¢ mosrydeHneM xapakTepHOU
CTPYKTYpHI THIa "cTebenb-eis’, uMeronieid okosio 70 map HyKJICOTHIOB B JUIMHY W Has3biBaeMon pre-miPHK
(Lee et al., 2003). Drosha cymecTByeT kak 9acTh OSIIKOBOTO KOMIUIEKCa, Ha3bIBaeMOT0 ""MHUKpPOTPOIIECCOPHBIH
KOMIUIEKC", KOTOPBIH COACPKUT Takxke cBs3biBarommid AByxHUTEBYI0 PHK Geox Pasha (M3BecTHBIN Takke Kak
DGCRS) (Denli et al., 2004), xoTOpsIii HEOOXOIUM AJIsT BEITIOTHEHMS GyHKIH Drosha u ciocoOeH CBA3BIBATHCS
¢ ojHoueno4YeynsiMu ¢parmenramu pri-miPHK, HeoOxoauMeiMu mist mpaBuiibHOTO npoueccunra (Han et al.,
2006). Drosha 4enoBeka O0bu1 Ki1oHHpoBaH B 2000 r., KOorna ero MACHTH(GUIMPOBAIN KaK SIICPHYIO JBYXIIEIO-
yeyHyro pubonykieasy dsPHK, 3aneiicTBoBaHHYI0 B MpOLIECCHHIE IMPEALIECTBEHHHKOB prbocoMansHoii PHK
(Wu et al., 2000). Drosha cran nepBeiM yenoBeueckuM ¢pepmentom PHazoii 111, koTopsiii 65u1 HAeHTHOUIUPO-
BaH M KJIOHHMpOBaH. /|Ba ApYyrux ueyioBe4eckux (epMeHTa, KOTOphIE Y4acTBYIOT B MPOLECCHHIEe M (HYHKIHO-
HanbHOM akTHBHOCTH MUKPOPHK - a0 Oenkn [aticep (Dicer) m Apronast (Argonaute). O6a ¢gepmenra, Drosha
n Pasha, nokanu3oBaHbl B KIETOYHOM sifpe, TAe npoucxoauT mnporeccuHr pri-miPHK B pre-miPHK. IMTony4uen-
Has B pe3yJibTaTe MOJIEKYJa TIPOIECCUPYETCs 3aTeM B KIETOYHOM nuToruiazme oenkoM Dicer PHa3zoit B 3penyro
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miPHK (Lee et al., 2003). Drosha u npyrue ¢epmeHTsl, yuactByroume B nporeccuare miPHK, moryr GbiTh
Ba)XHBI B ITPOTHO3€ pakoBbIX 3a0oneBannii (Slack and Weidhaas, 2008).

AT®-cBsa3biBaloas kaccera noacemeiictea A (ABC1), uien 13 (ABCA13)

VY genoseka cemerictBo AT®-cBs3piBaromux kacceTHBIX (ABC) TpaHcMeMOpaHHBIX TPaHCIIOPTEPOB UMEET
10 MeHbIIeH Mepe 48 reHoB u 7 osceMeicTB TeHoB. [Ipenckazannbiii 6enok ABCA13 cocrout u3z 5058 amuHo-
KHCIIOTHBIX OCTaTKOB, UTO JeJaeT ero Hambosee kpymHbiM O6enxkom ABC, ormmcanusiM 1o cux mop (Prades et al.,
2002). Knight u coaBTops! onpenenwiu, 4To 6emok ABCA13 axcnipeccupyeTcsl y MBIIIeH W YeJIOBeKa B THIIIO-
KaMIle 1 KOPKOBOM BEIIECTBE, 000X y4acTKax TOJOBHOTO MO3Ta, MMEIONINX OTHOIIEHHE K MU30(ppeHNH 1 OH-
noysipaeIM paccrpoiictBam (Knight et al., 2009). 'en ABCA13 kaptupyercst Ha Xxpomocome 7pl2.3, yuactke,
OTBETCTBEHHOM 32 HACJIEJICTBEHHOE HapylIeHHEe, NopaXaloliee Mo/KeTyA0uHylo xkeie3y (cunapom llIBaxmana-
JaiiMoHza), a Tarke SBIISIOMIEMCS JIOKYCOM, 337elCTBOBaHHBIM B MHBa3WH T-KJIETOK B OIMYXOJH M Pa3BUTUHU
MeTacta3oB (INM7), SBISACH TOATOMY TO3UITMOHHBIM I'eHOM-KaHIUAATOM I TaHHBIX maTonoruid (Prades et al.,
2002).

Huxaun B1 (CCNB1)

CCNBI1 - 310 perynsaTopHbIi 0eloK, 3a1eCTBOBAHHBIA B MUTO3€. | €HHBIH MPOAYKT OOBESTUHIETCS B KOM-
mwiekc ¢ p34(cdc2) ans obpazoBanus gaktopa yckopenus cospeBanus (MPF) (Zhao et al., 2006; Gong and Fer-
rell, Jr., 2010). CoBmectHo ¢ p53 muknuasl Bl u G1 perynmupyroT nepexoxa ot $azsl G2 k daze M, KIIOUEBYIO
CBEPOYHYIO TOUKY akTHBHOTO KietodHoro mukia (Li et al., 2003). B xome mocienyromux He3aBUCHMBIX UCCIIe-
JIOBaHUM B KJIETKaX psla pa3MIHBIX PAKOBBIX 3a00JieBaHWU ObLIa ycTaHOBJICHA (M30BITOYHAS) DKCIPECCHS
CCNBI, xoTopast acCoIMupoBaiach ¢ TEHACHIIMEH K MPOTPECCUPOBAHUIO OITYXOJIH H/WIIH TUIOXUM KITHHHYECKAM
MPOTHO30M, HalpuMep, KoJlopeKTanbHOH KapruHoMsl (Li et al., 2003), moueuHoknerounoro paka (Tsavachidou-
Fenner et al., 2010), paka monmouHoi#i xene3nl (Aaltonen et al., 2009; Agarwal et al., 2009; Suzuki et al., 2007;
Chae et al., 2011), menymnodnactomsl (de et al., 2008), mutockokneTouHoro paka yerkux (Kettunen et al., 2004),
JKEITy TOYHO-KUIICYHBIX CTpOMaNbHBIX omyxodeit (Koon et al., 2004), IIOCKOKICTOYHOH KapIIUHOMBI MUIICBOAA
(Song et al., 2008), rurockokiieTouHOH KapiuHOMEI roptanu (Dong et al., 2002), mIockoKJICTOYHOH KapIIHHOMBI
s3pika (Harada et al., 2006), anpeHOKOpPTHKAIBHBIX KapimHoM (Soon et al., 2009), ageHOKapIIMHOMEBI JIETKUX
(Wikman et al., 2002), HemenkokineTouHoro paka Jyierkoro (Cooper et al., 2009), paka meiiku maTku (Zhao et al.,
2006), mpoJaKkTHH-CEKpeTUPYIOMUX omyxonei rumodusa (Raverot et al., 2010) 1 MOYEIHOKIETOTHON KapITUHO-
MbI (Ikuerowo et al., 2006).

TpanckpunuuonHbiii kommiekc CCR4-NOT, cyobenununa 1 (CNOT1)

Kowmmekc genoBedeckoit CCR4-NOT-neaneHma3sl COCTOUT, TT0 MEHbBIIIEH Mepe, U3 NEeBITH (EPMEHTHBIX
u HepepmeHTHBIX cyObenuunl. CNOT1 urpaer BaxxHyr0 poJiM IPU MPOSIBICHUH ()ePMEHTATUBHON aKTHBHOCTH
komiutekca CCR4-NOT, u mostoMy 0coOeHHO BaxkeH NpH KoHTpoie aeaneHmnuposanus MPFQC U pacnana
MPFQC HUcromenne CNOT1 crpykTypHO 1 pyHKunoHansHO paspymaer komiuiekc CCR4-NOT n nanynupyer
crabmwimm3anuio MPHK, 9TO MpHBOAMT K YBEIWYCHHUIO TPAHCIAIUH, BBI3bIBas amonto3 OP, omocpenoBaHHBIN
cTpeccoM. Ito u coaBT. npunum K 3akiarodeHnto, 410 CNOT1 crocoOcTByeT KHU3HECTIOCOOHOCTH KIIETKH, MPeo-
xpansis akTuBHOCTE neaneHmnassl CCR4-NOT (Ito et al., 2011). muPHK-omocpenoBanHOE HCTOLICHHE YHIOTCH-
Horo CNOT1 wmimu mpyrux cyobpenuaui; Ccr4-Not B pakoBBIX KJIETKaX MOJIOYHOH KeJie3bl MPUBOANT K HapyIIIe-
HUIO peryisiuuu reros-munieHeil ERo (moseimennoit manykiun renos-muiieneid ERo -TTF1 u c-Myc). Ot
(akTel onpenensoT GpyHKIHIO YeroBedeckoro komruiekca Ccr4-Not kak TpaHCKPHUIITMOHHOTO perpeccopa CUr-
HAJIBHBIX ITyTEeH SIEPHBIX PELENTOPOB, YTO UMEET 3HAYCHHE U MOHUMAHUS MOJEKYIIPHBIX IyTeH, 3aeCTBO-
BaHHBIX TipH pake (Winkler et al., 2006).

BakyJoBUpycHbIH HHruouTOop amonto3HbIX OeakoB (IAP) moBTOp-cogepxkamuii 5 (CypBUBHH)
(BIRCS)

BIRCS (cypBuBHMH) sIBIsS€TCS WICHOM ceMeicTBa MHIHOMTOpOB OenkoB amonrto3a (IAP). CypsuBun skc-
npeccupyercst B M30bITKE PU MHOTHX (opMax paka. Takum oOpa3oM, M30BITOYHAS 3KCIIPECCHsI CYpBHBHHA B
IIeJIOM, KaK CYMTAETCsl, aCCOLMUPOBaHa ¢ 0oJjiee KOPOTKMM OOILIMM CPOKOM BBDKHBAEMOCTH M 00Jiee BBICOKUMHU
CTEINEHSIMH 3JI0Ka4eCTBEHHOCTH.

Co00mmay0ch 0 BHICOKHX YPOBHSX SKCIPECCHH B CTBOJIOBBIX PAKOBBIX KJIETKaX, BBIIEICHHBIX M3 MYJbTH-
(opmHO# TImoGacToMbl 1 actporToMsl (Jin et al., 2008). IIpenmonaraercs, 4To U30BITOYHAS SKCIPECCHUS CYp-
BHUBMHA B TIMOMAax TOJIOBHOT'O MO3Ta MOXKET MIPaTh BaXKHYIO POJb B 3J0KaYECTBEHHOH Hpoiudepaliy, aHTH-
armonito3e W anruorerese (Zhen et al., 2005; Liu et al., 2006). Bputo mpou3BeicHO HECKOJIBKO aHATN30B IS U3Y-
YEeHHS IKCIIPECCHU CYPBHBHHA M €T0 BIUSHHA Ha BEDKHBAEMOCTH IPH TimobiactoMe. B kadectBe 0000meHMs,
SKCIIPECCHsI CYpBHBHHA, B OCOOCHHOCTH OJHOBPEMEHHAs 3KCIPECCHS B SAPE M LIUTOIUIa3ME B aCTPOIUTHBIX
OITyXOJIAX OBbIJIa 3HAYUTEIHFHO ACCOIMMPOBAaHA CO CTEIEHBIO 3I0KaYECTBEHHOCTH (C HaMOOIBIIEH AKCIpeccuent
CYpBHBHHA B TIIH00IacTOME) M O0JIee KOPOTKOM 00IIeil BEDKMBAEMOCTBIO [0 CPaBHEHUIO € MALMEHTaMH, Y KOTO-
pBIX ObUTH CypBUBHH-HeratuBHble omyxoin (Kajiwara et al., 2003; Saito et al., 2007; Uematsu et al., 2005; Mel-
lai et al., 2008; Grunda et al., 2006; Xie et al., 2006; Sasaki et al., 2002b; Chakravarti et al., 2002). Kpome Toro,
YPOBEHb 3KCIPECCHU CYPBHBHHA OBUI CYLIECTBEHHO ITOBBIIICH IPH PEUUANBUPYIOMIEH MyIbTU(POPMHOH TIHO00-
JacTOMe 1O CPaBHEHMIO C TOJIKO YTO JWMArHOCTHpoBaHHBIME omyxossmu (Guvenc et al., 2013). ITockoabky
CYPBHBUH SIBJISI€TCS CTOJIb MHOTOOOCIIAIOIIEH MUIICHBIO TIPH JIEYEHUH PaKa, TO MCCIIEI0BAHMS C UCIIOIb30BaHHU-
eM 00pa30BaHHBIX U3 CYPBHBHHA ITENTHOB ITOKA3aJH, YTO CYPBUBUH SBIIACTCS UMMYHOTCHHBIM TSI TIAIINEHTOB
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C OITyXOJISIMH, BBI3bIBasi OTBETHI, onocpenoBanusie CD8+ T-kinerkamu. B nomonHeHune k 3ToMy, CypBUBHH CIie-
muduaecku crumynupoBan CD4+ T-kieTouHyI0 peakTHBHOCTH JTUM(OUUTOB B NepH(EepUIecKOil KPOBH y TeX
ke marmmenToB (Casati et al., 2003; Piesche et al., 2007).

TpancmemOpanublii 6esiok 255A (TMEM255A)

I'ern TMEM255A (Takke m3BecTHBIN o HazBanneM FAM70A) ObLT JIoKaiam3oBaH Ha XpoMocome Xq24
(Ross et al., 2005). @yakmust TMEM255A o cux nop He u3BecTHa. OHAKO XpoMocoMma X(24, Ha KOTOPOU ObLIT
kaptupoBaH TMEM255A, sBisieTcs TakKe MECTOM PacCIiONIOKEHUS HEKOTOPBIX PAKOBBIX/TECTUKYJIISIPHBIX TCHOB
(CT), xotopsie skcmpeccupyrorcss B HekoTopslx omyxoisix (Chen et al., 2006). Kpome Toro, B 80% HER2-
TIOJIO’KUTEJBHBIX OITyX0JIeH MOJOYHOH jkene3bl HaOrofanack Aeienust Ha ydacTke Xq24, oXBaThIBaroIas Kak
y’Ke N3BECTHBIC, TaK U HOBBIE I'eHBI, cBsi3aHHbIE ¢ pakoM (Tina et al., 2012).

ST8 anbda-N-anernia-Helipamunng ajibda-2,8-cuannarpancdepasa 5 (ST8SIAS)

B xone ckpununra 6udnanoreku k/IHK romororo mo3ra JJHK-30HI0M, MOMTy4eHHBIM U3 TOCICIOBATEIb-
Hoctn KJJHK mpimm Siat8e, ¢ mocnenyromeit ammmndukanueit 5'-konuesoro ¢pparmenta MPHK (5-prime RACE)
M3 TKaHU TOJOBHOTO Mo3ra yenoBeka Kim u coast. (1997) xionuposanm uenoseyecknii reH SIATSE (anbda-
2,8-cuanmuntpancdepaza V, STE8SIAS). Ananuz metogoMm Ho3epH-0JI0T 00HAPYKUIT DKCIIPECCHIO TPAHCKPUIITOB
pasmepom 11 u 2,5 T.1m.0. B TOJIOBHOM MO3Te TUIoa U B3pocioro denoBeka (Kim et al., 1997). ST8SIAS - ato
MeMOpaHHBIH Oesok Tuma II, KOTOPBIi MOXET MPHUCYTCTBOBaTh B KoMmIutekce [ oipmku. Komupyemsbrii Oernoxk,
SIBIISTFOIIIAIACST YJICHOM CEeMENCTBa IIMKo3MmITpancdepassl 29, MoXeT ObITh 3aJ€HCTBOBAH B CHHTE3€ TaHTINO3H-
noB GD1c, GTla, GQ1b u GT3 u3 GDla, GT1b, GM1b u GD3, coorBercTBenHo (Kim et al., 1997). I'anrmmo-
3Bl HTPAIOT BAXHYIO POJb B Mporeccax auddepeHnnaiy HepBHBIX KIETOK. Perysmus ypoBHe#H raHIIHO3H-
JIOB CBsi3aHa ¢ MHAYKIMEH anddepeHnanuy HepBHBIX KIeTOK. HeKoTopble pe3ysbTaThl IO3BOJISIOT MPEATIONO-
XKWUTh, 4To TeH ST8Sia5 moBeimaer konmdectBo ranrauoznna GQlb u ymyumaer auddepeHInanno HEpBHBIX
KJICTOK 32 CUCeT CUTHANBHOTO ImyTH KuHa3el ERK1/2 MAP (Kwak et al., 2011).

CeMmeilicTBO €0 cx0kecThbI0 mociaeaoBareabHocTn 120C (FAM120C0)

CeMelcTBO CO cXoKecThio nocnenoBatenbHocTH 120C npeacTaBieHb! OeTkaMH YeJI0BeKa, KOTOpbIe KOAHU-
pyet red FAM120C. FAM120C koaupyeT NOTeHITHATbHBINA TpaHCMEMOPAaHHBIN OEJIOK W PacIoIoXeH Ha yJacT-
Ke, TJIe MyTaIliH ¥ IeJIeINH ObUTH acCOIMUPOBAHBI C YMCTBEHHON OTCTANOCTRIO M ayTu3MoM (Qiao et al., 2008).
BepositHo, FAM120C skcnipeccupyeTcsi Ha HU3KOM YPOBHE B HECKOJBKHX B3POCIBIX M (DETaTbHBIX TKAHIX de-
noBeka. OH cOCTOUT U3 16 KOAUPYIOMHNX SK30HOB U KapTUpyeTcs Ha ydacTke Xpl1.22. 5'-konen rera FAM120C
Haxoautcs BHyTpu CpG-octpoBka (Holden and Raymond, 2003).

Besiok, cB3bIBaIONIMI JKUPHBbIE KUCTOTHI 7, rojioBHoii mo3r (FABP7)

Benku, ces3piBatoniue sxupHbie kuciotsl (FABP), sBusrorcs nuto3onbsHeiME Oenkamu 14-15 x/la, koTo-
pBIe, KaK MpearoiaracTcsl, 3a1eiicTBOBaHbI B TOTJIOICHNH, TPAHCIIOPTUPOBKE M HALICIIMBAHUY KUPHBIX KHUCIIOT
(°KK). FABP7 BbIcOKO 3KCIpecCHpOBaH B Pa3BHUBAIONIEMCs! TOJIOBHOM MO3Te M CeTYaTKe IJia3a, M €ro JKCIpec-
cus 3HauuTenbpHO cHIkaetcs Bo B3pocnoi LIHC (Godbout et al., 1998). OcHoBBIBasich Ha pe3ynbTarax, MOJy-
YeHHBIX In vitro, npexnmnonaraercsi, uto FABP7 HeoOxonum aist 0Opa3zoBaHus pajnanbHOM TIHaNbHONH CUCTEMBI
pasBuBarorierocs rojxoHoro mosra (Mita et al., 2007). B HopmaneHOM ronoBHOM Mo3re Oenok FABP7 mpaktu-
4ecKH He 0OHapYKUBAETCS, HO MPOSBISET OT YMEPEHHOHN 10 CHIIBHOM SIIEPHON M IIUTOTUIA3MHYECKOM dKCTIpec-
CHU B HECKOJBKUX MYIbTHPOPMHBIX TimobmactoMax (GBM). Tpanchunmposanuasie FABP7 kneTku nposBisioT
B 5 pa3 GOIBIIyI0 MUTPAIIIOHHYIO aKTHBHOCTH, YeM KOHTPOJBHBIC KIIETKH. TakuM oOpa3zom, Oojiee KOpOTKas
o01as BEDKMBAEMOCTh, aCCOIMUPOBaHHas ¢ M30BITOUHON dKcnpeccueit FABP7, B ocobeHHOCTH TipH rivmo06iia-
CTOME, MOKET OBITh 0OYCIIOBIICHA MOBHIIIEHHON MHTpAIe M WHBA3HEH OIMyXOJIEBBIX KJIETOK B OKPYKAIOIIYIO
Mosrosyto napenxumy (Liang et al., 2005). Jansueiimmii ananu3 pacupenenenus FABP7 B actpounTomax yka-
3bIBa€T Ha MOBHIMEHHBIC YpoBHH FABP7 B pernonax mHGMIBTpanny omyxoJiei, HaBojs Ha MbICIb, 4T0 FABP7
UTPaeT BaXXHYIO POJIb B HANPABICHUN WHQHMIBTPAIMN 3JI0KAUYECTBEHHBIX KIETOK B CMEXHBIE TKaHU T'OJIOBHOTO
mosra (Mita et al., 2007; De et al., 2012). IIpomotop FABP7, kak Obu10 MOKa3aHo, THIIEPMETHIIMPOBAH, YTO CO-
OTHOCHMO C ero u30bsITouHOH 3kcnpeccuceii mpu GMB (Etcheverry et al., 2010).

Benok ¢ nomenom Zinc finger 3 (ZNF3)

CewmeiictBo ZNF mpencTaBieHO KPYITHOW TPYMIIONH MOJIEKYJ, KOTOPhIE YUYaCTBYIOT B Pa3IMYHBIX acIeKTax
perymsiiuu Tpanckpuniuu. ['er ZNF3 Obut kapTupoBad Ha xpoMocoMe 7q22.1. Ananu3 metogoM HozepH-070T
MPHK kneToYHBIX THHHIA TKaHEH pa3InIHOTO TPOUCXOXKIECHUS 0OHAPYIKUIT TIOBCEMECTHYIO DKCIIPECCHIO TPAHC-
KpunTa pazMmepom 3,5 1.m.0. (Pannuti et al., 1988). MHoXkecTBO MyTanuii BHyTpH ceMEHCTBA TEHOB "TUHKOBBIX
nanpreB" (ZNF), Bxmouas ZNF3, 6b110 00HApYKEHO MPH MIIOCKOKIETOYHOW KapIimHoMe royioBsl U mmen (Nich-
ols et al., 2012; Nichols et al., 2012). Cpenu reroB HRneg/Tneg 6emox ZNF3 npu pake MOJOYHON KeJIe3bl ObLT
UIEHTU(HUIMPOBAH KaK NPOTHOCTHUECKHUI (PaKTOp OTHOCHTEIHFHO METAaCTa3MpOBaHUs HA paHHeH craauu (Yau et
al., 2010).

MocBsimennsplii nuroxkunesy 7 (DOCK?7)

DOCK?7 (mocBsiieHHBIH ITUTOKMHE3Y 7), U3BECTHBIM Takke Kak Zir2, sBiseTcs KpymHbIM OenmkoMm (~240
k/la), 3aeiicTBOBaHHBIM B pabOTe BHYTPUKIETOYHBIX CUTHAJBHBIX ceTeil. OH SBIISETCS WIEHOM MOJCEMENCTBa
DOCK-C cemeiictBa DOCK ¢dakropoB oomena ryanus-aykneotunos (GEF), BeimosHsommx GyHKIUMN aKTHBa-
TopoB Maikix G-6enkxoB. Coobmanocsk 06 skcripeccnn DOCK7 B Hetiponax (Watabe-Uchida et al., 2006), (Ya-
mauchi et al., 2008). JletictByst mo Hucxoxasmei, DOCK7 BBIMOTHAET QYHKIIHIO 00S3aTEITHLHOTO PETYISATOpA
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KJIETOYHOW MHIpPaIMi, OTOCPEIOBaHHOM PELEeNTOPOM KOHEYHBIX HPOIYKTOB YCHJICHHOTO TJIMKO3WJIMPOBAHUS
(RAGE) (Yamamoto et al., 2013). DOCK7 Takxe BbICTyNaeT B pojH BHyTpPHUKJIETOYHOTO cyOcTpara aist ErbB2
B IeTIX ycuieHust Murpamuu kietok [lIBanHa (Yamauchi et al., 2008). Kpome Toro, npu u30BITOUHOM dKCTIpec-
cuu DOCK7 uHnynupyet o0pa3oBaHHe MHOTHX aKCOHOB, & B COCTOSTHMM HOKJayHa OH TpeIoTBpamiaeT oopas3o-
BaHne akcoHoB (Watabe-Uchida et al., 2006). BzaumogeiictBue DOCK7 ¢ TACC3 xoHTpoJIMpyeT UHTCPKUHE-
THYECKYI0 MHUTPAIHIO sep U 00pa3oBaHUEe HEUPOHOB M3 KIETOK-TIPEANIECTBEHHUKOB paauanbHoi rimmu (RGC)
BO BpEMsI pa3BHUTHs KOPHI TOI0BHOTO Mo3ra (Yang et al., 2012b).

II'unorernyecknii 6enox LOC728392 (LOC728392)

LOC728392 - s10 rumoreTndeckuii Oeyok, HaxomsIuiics Ha ydacTtke xpomocomsl 17p13.2 (Kim et al.,
2006), (Zody et al., 2006). [lo HacTosiero MoMeHTa JayibHel e xapakrepuctuku oenka LOC728392 orcyrer-
BYIOT.

E3-y0uMKBUTHH-IPOTeNH-1Ura3a, cofepskamas qomeH Praja ring finger 2 (PJA2)

PJA2 - 310 mmpoko skcnpeccupyemslii 6enok RING-Tumna (Really Interesting New Gene = nelicTBUTENIBHO
uHTepecHbI HOBEIH reH). benku RING-finger comepxat Gorateie IIUCTEHHOM, CBSI3BIBAIOIINE ITUHK TOMEHBI U
3a/eficTBOBaHbI B 00pa30BaHUU MaKPOMOJICKYJISIPHBIX CKEJICTOB, BaXHBIX I TPAHCKPUIIIIMOHHOHN PENpecCHy U
youkBuTuHUpOBaHus (Sasaki et al., 2002a). B HepBHo# Tkanu PJA2 nokann3oBaH, B OCHOBHOM, Ha IIUTOILIA3Ma-
THYECKOH cTopoHe MeMOpaH, BXOSIINX B COCTAaB YHAOIUIA3MAaTHYECKOTO PETUKYIIyMa W KOMIUIEKca [ omb 1Ky, a
TaKkkKe y TOCTCHHANITHIECKOTO YIUIOTHEHHsSI akco-coMaTruecknx cuHarncoB (Nakayama et al., 1995). B o6pasmax
TKaHH MYJbTH(OPMHOHN TIIMOOJACTOMBI YeloBeKa OBLIM OOHApYy)KEHBI BHICOKHE YPOBHH dKcrpeccun PJA2 Ha
yposHe 6enmka m MPHK, Torga xak moka3aTend SKCIIPECCHH B KIIETKAaX aCTPOIIMTOM YeJIOBEKa OCTABAINCH HU3-
KAMH. DTO MO3BOJISIET HPENOI0XKUTh, YTO Kkcipeccust PJA2 koppenupyeT co 370KaueCTBEHHOCTBIO, B OCHOBE
Yero 3aJ0’KeHO MHIMOMpOBaHKe CHrHaNbHOTO myTH Hippo reHa-cynpeccopa omyxoiu HakarutmBarommmcst PJA2
(Lignitto et al., 2013).

HEAT-noBTop-conep:xxamuii 1 (HEATR1)

Yenoseuecknit HEATRI1, Ha3zbBaemsbit Takke UTP10, Obu1 naeHTHOUINPOBAH KaKk HEOXapaKTEpH30BaH-
HBIA Oenok mox HasBanwmeM BAP2S. ['oMo3uroTHBIE SMOPHOHBI JAHHO-PEPHO TIO MYTaHTHOMY ajuiento bap28
TIPOSIBIISTN M30BITOYHBIN armonTO3, MPEUMYIIIECTBEHHO, B IICHTPAIBHON HEpBHOU cucteme (Azuma et al., 2006).
Yenoseueckuit reH HEATR1 (UTP10) xapTupoBaH Ha ydacTke XpoMOCOMBI 1q43. DHIOTEHHBIM YEIOBEYECKIUM
UTP10 sBHO ob6orameHbl HyKJIeOobl, Kak OBUIO TTPOJEMOHCTPHUPOBAHO C MMOMOIILIO0 OKPAIIUBAHUS KJICTOK JTHHHH
HeLa anTuTenamu, ounmeHHBIMA aQUHHO W BRIPAOOTAHHBIMH MPOTHB peKoMOWHAHTHOTO Oenka. brno crmena-
HO npeamnonoxenne, 4to UTP10 cBsa3piBaeTcs ¢ xpomatuHoM 110 moBTopaM pJIHK (Prieto and McStay, 2007).

I'mukonporenn M6B (GPM6B)

GPM6B npuHaaiexxur K ceMeHCTBY IPOTEOIIMIHIHBIX OEIKOB, KOTOPHIE KCIPECCUPYIOTCS] B HEHPOHAX H
OJIMT'OICH/IPOIIUTAaX TOJIOBHOT'O MO3Ta. 3HAaHHS O OMOJIOTHYECKNX (QYHKIHIX 9TOr0 OETKOBOTO ceMelCcTBa BechMa
CKyJHBIE, OJTHAKO HX JKCIpeccusi B OOJBIIMHCTBE YYacTKOB T'OJIOBHOTO MO3Ta NpHUBENa K THIIOTE3€, YTO OHH
YYacTBYIOT B BBHIITOJHEHUH KOHCTUTYTHUBHBIX KJIETOYHBIX (DYHKIMH, TAKMX KaK MEMOpaHHBIN TPaHCIOPT U MEX-
kierounsle kommyHukanuu (Fjorback et al., 2009). B nenom, cuuraercsi, uto GPM6B BemosHseT onpeneseH-
HbIe (QYHKIIMU TP pa3BUTHH HEepBHOU cuctembl (Mobius et al., 2008). GPM6B 0b11 mepBoOHaYaIbHO OTMCAH KaK
cnenn(UIecKuil I TOIOBHOTO MO3Ta OEJIOK, SKCIPECCHPYEMBIi, B OCHOBHOM, B HEWPOHAX M OJHUIOJCHIPOIIH-
tax (Werner et al., 2001; Yan et al., 1993), ogHako HECKOIBKO MOCIEIHUX HCCIEIOBAHUN MTPOJEMOHCTPUPOBATH
€ro MIMPOKOE pachpoCTpaHEeHUe 10 MHOTUM BuAaM kieTok W TkaHe# (Charfi et al., 2011). brima onmucana skc-
npeccuss GPM6B B HEKOTOPHIX BUAAX oImyXojei. Hanmpumep, 0xkumaeTcst, 9TO OH SBISETCS CIEITUPUISCKIM IS
B-nefikeMuu, ¥ OH IeMOHCTPUPOBAJ 3HAUMMYIO W30BITOUHYIO SKCIPECCUIO B TKaHAX 3TuX omyxoser (Charfi et
al., 2011). Y 6onbHBIX pakoM ssmuHuka GPM6B oOHapyskuBaeTcs B CHIBOPOTKE MAMEHTOB U HAXOIUTCS B psiax
MHOT000CIIAIOINX KaHUIaToB B MapKeps! panneit ctagun (Urban et al., 2011).

TI'omoJior 6esika crumbs 1 (npo3o¢puia) (CRB1)

I'en CRBI1 xomupyet Genok, cXomHbIi ¢ OenkoM crumbs ApO30QHIIbI, M pacnoiaraeTcs BO BHYTPEHHEM
cermenTe Qotopenentopos miekonuraronux. CRB1 kaprupoBan Ha yuactke 1q31-q32.1, rie pacnosioxeH reH,
BOBJICUECHHBIN B TSHKEIYIO (DOpPMY ayTOCOMHO-PEIIECCUBHOM TUTMEHTHOU nereHepaiuu cetdatku (den Hollander
et al., 1999). Pellikka u coast. (2002) nokazamu, utro CRB1 5mokann3oBaH B COOTBETCTBYIOIINX CYyOIOMEHAX
anmuKaJbHOU IIazMaTudeckoir meMmOpanbl gotopenentopa (Pellikka et al., 2002). CRB1 moxeT 06pa30BbIBaTH
BHYTPUKIIETOUHBI OENKOBBIN Kapkac uenoBedeckoi cetdatkwm (den Hollander et al., 2001). Myranuu reHa
CRBI1 accouuupytores ¢ TsoKenoi (GopMoi MUTMEHTHOM aereHepanu ceTdatk, RP12 u BpoKIeHHBIM aMaBpo-
3oMm Jlebepa (Coppieters et al., 2010); (Walia et al., 2010); (van de Pavert et al., 2007). Jacobson u coasr. (2003)
NPEAINOoaraloT, YT0 MEXaHU3M pa3BUTHs 3a00JeBaHUs, CBsI3aHHBIN ¢ MyTanmsamu reia CRB1, napymaer HOp-
MaJIbHYIO CTPYKTYPY CETUaTKH YeJI0BEKa, MPESTCTBYS eCTeCTBEHHOMY anonto3y (Jacobson et al., 2003).

TpaHCKPUNIUOHHBIN (paKTOp HanpaBJjeHus AUpdepeHIUpPOBKH omMroaenaponuros 2 (OLIG2)

TpaHckpHIIMOHHBIN (akTop HampasieHus audepeHnupoBkr onurogeHapouuros 2 (OLIG2) sBusercs
wieHoM cemeiictBa OLIG OCHOBHBIX TPaHCKPUIIIMOHHBIX (PAaKTOPOB CTPYKTYPHI CHHpaib-NeTIs-ciupans. OH
UTPaeT KIOYEBYIO POJIb B ONPE/ICIICHUN KIETOYHON CyABOBI OJIUTOEHIPOIUTOB 1 MOTOPHBIX HEHPOHOB B I'Py/I-
HOM OTJIeJie CTUHHOTO Mo3ra Bo Bpems passutus (Lu et al., 2000), (Takebayashi et al., 2000). OLIG2 - 3To yHH-
BepCAIBbHBIN Mapkep MUGQY3HBIX TIUOM (OJUTOACHIPOTIIMOMA, aCTPOIMTOMA, TIHMO0JIacTOMa W CMEIlaHHas
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rimmoma) (Lu et al., 2001), (Marie et al., 2001). Olig2 o0s13aTensHO HEOOXOAUM ISl COXPAHEHHS 3JI0KaYEeCTBEH-
HOCTH KJIETOK OJIMT'OZEHAPOTIIHOMBI, IIOCKOJIBKY €T0 CaMJICHCHHT ¢ moMouibio uaTepdepupytomeit PHK noxas-
nseT pacnpoctpaneHue omyxoiu (Appolloni et al., 2012). Beuto cnenano npearnonox)eHne, 9T0 YpoBeHb TPaHC-
kpunToB OLIG2 MOXeT KOppelupoBaTh CO 3JI0KaYECTBEHHBIM MIPOTPECCHPOBAHUEM acTpoluTOMbI (Bozinov et
al., 2008). Kpome toro, OLIG2-1mo0XUTeNsHbIE HHAIUUPYIONUE Pa3BUTHE TIIMOMBI KJIIETKH OBLTH TPETOKECHBI
B KadecTBe TepaneBTuieckux mumenei (Fu et al., 2013). B HenaBHUX HccnenoBaHusAX ObUTH UICHTH(GUIINPOBA-
HBI CTBOJIOBBIC KJIETKH B TOJIOBHOM MO3Te. B paMKkax 3TOro mccienoBaHus HaOII0aIH 32 YPOBHAMHU YKCIIPECCHU
TpaHCKPHUIIIHOHHOTO (akTopa, orpannderHoro [ITHC, OLIG2, B 4yenoBeYeCKUX CTBOJIOBBIX KJIETKAX M KIETKaX-
NpEAIECTBEHHUKAX TIIMOMBI, HAITOMHHAIONINX AeJsinirecs KIeTKH Thia C mepexo HOoro 3Tamna pa3BUTHS B Tep-
MHHQJIBHBIX 30HAaX TOJIOBHOTO MO3ra B3pOCJIOro ueiioBeka. B pesymprare Obul maentudunmpoBan Olig2-
peryiaupyeMbli IyTh, OTpaHUYCHHBIH HanpaBieHHeM TU((EepEeHINPOBKY, KaK BaXHEHIINH 111 npoiaudepanyun
HOpPMAITBHBIX U OHKOTeHHBIX cTBOIOBBIX KiteTok LTHC (Ligon et al., 2007).

Bepcukan (VCAN)

I'en VCAN sBisieTcst 4iIeHOM ceMelicTBa IPOTEOTIMKaHOB - arrpekana u Bepcukana. KoaupyeMsrii 6emok
SBIISICTCA KPYIHBIM XOHIPOUTHHCYIb(AT-IPOTEOTIMKAHOM M OCHOBHBIM KOMIIOHEHTOM BHEKJIETOYHOTO MaT-
puKca. DTOT OeloK 3aIefiCTBOBaH B KICTOYHOM aiare3wd, Mposrdepauil, MUTPAIli U aHTHOTEHEe3e U UTPaeT
HEHTPAIBHYIO POJIb B MOPQOTeHEe3e U MOIICPKaHNH KU3HEIEATSIFHOCTH TKaHEeH.

VCAN skcenpeccupyeTcs BoO MHOTHX TKaHsAX. OH 3Kcmpeccrupyercs B OONBIIOM KOJMYECTBE HA PaHHUX
CTaIUsIX Pa3BUTHUS TKAHEH, M YPOBEHB €ro SKCIIPECCUH CHIDKACTCS ITOCIe CO3PEBaHMUA TKaHH. Y POBEHb €r0 KC-
MIPECCHH TAKKe MOBHIIIEH BO BPeMsI perapaiiii paH U poCcTa OITyXOJH. B TOIOBHOM MO3re B3pOCIIOTO YeIoBeKa
VCAN »sKkcrnpeccupyercsi, B OCHOBHOM, B O€JIOM BEIIECTBE JIOOHO JIONTH, MO3KEUKE, MO3TOBOM CTBOJIC M CITHH-
HOM MO3Te, IIPH TECHOW B3aMMOCBSI3U C acTponuTaMu u onuroaenaporuramu (Ghosh et al., 2010). VCAN 0Ot
oOHapy)XeH NMPU MHOTHX 3JI0Ka4eCTBEHHBIX 3a00JIeBaHMSX, BKIIOYas MEJIAHOMBI M OIyXOJH IpENCTaTeIbHOM
JKeJIe3bl, U B psijic BUJIOB Paka desioBeKa ero n3o0(opMsl MposBisiiy AuddepeHnrpoBaHayto skcnpeccuto (Ghosh
et al., 2010; Zheng et al., 2004). bonee Beicokuii ypoBeHb skcnpeccurt VCAN B 0ImyX0J1€BO# TKaHH 110 CpaBHe-
HHUIO ¢ HOPMAJIbHBIMHU TKAaHSMH HaOIIOANCS TIPH aHAJHM3€ TPEX OIMyXOJel TOJIOBHOTO MO3Ta YeJIOBEKa BBICOKOMN
cTeTneHu 3y0kadecTBeHHOCTH (Zheng et al., 2004).

Cnepmunokcuaasza (SMOX)

SMOX - sto uanymupyemas FAD-3aBucuMasi ToJIMaMHUHOKCHIa3a, OKUCIIAIONIAs CIIEPMUH C TTOJTyICHUEM
cnepmuauHa, H,O, n 3-amuronponanans (Wang et al., 2001). SMOX nokanu3oBaH Ha xpoMmocome 20p13 u ko-
UPYET HECKOJIbKO crutaiic-BapuanToB (Murray-Stewart et al., 2002). SMOX - 3TO BBICOKO HHAYIIUPYEMBIH
(epMeHT, HapyLIeHUE PETYIISIUN KOTOPOTO MOKET U3MEHSATh TOMEOCTa3 MOJIMaMHHOB, a AUCPETYJIIINS KaTabo-
JM3Ma TI0JIMAMUHOB YacTO aCCOLMUPYETCSI ¢ HECKOJIbKMUMHU O0JIe3HEHHBIMH cOCTOSIHUAIMH. SMOX y4acTByeT B
OTBETE Ha JIEKAPCTBEHHBIE CPEJICTBA, AIIONTO3€, OTBETE Ha CTPECCOBBIE CTUMYJIBI ¥ ATHOJIOTUH HECKOJIBKUX I1a-
TOJIOTUYECKUX coCTostHNH, BKitodas pak (Cervelli et al., 2012). IToBbIeHHBIE YPOBHH KJICTOYHBIX MTOJIMaMHHOB
NPE/ICTABISIIOT COO0H THIMYHYIO OCOOCHHOCTH PAKOBBIX KIJIETOK, BKIIOYAsl KIETKH MYJIbTU(QOPMHOHN rinobia-
CTOMBI.

CUrHaIBHBIN TyTh NOJIHAMUHOB MCCIIEOBAIH B KAUECTBE MOTEHIIMAILHON TepPareBTHIEeCKON MHUIICHH IS
WHTHOWPOBaHUS OMOCHHTE3a TIOJMAMIHOB MJTH JJIs aKTHBAIMKM HHTHOWTOpa KaTtabonu3ma noauaMuHOB (Jiang et
al., 2007).

KomnoneHT komiuiekca sx3omnucrta 7 (EXOC7)

EXOCT7 - 3T0 KOMIIOHEHT 3K30IIHCTa, SBIIIOMIEIOCs] KOHCEPBATHBHEIM B ABOJIOIMOHHOM OTHOIIEHHH OK-
TaMEpPHBIM OCITKOBBIM KOMILIEKCOM, HeoOXoquMbIM s 3k3omuto3a (Kee et al.,, 1997). Dk3omucT HampaBiset
CEKpPETOpHBIE BE3WKYJBl B CHELU(PHUUYECKHE JOMEHBI IJIa3MaTHYECKOH MeMOpaHbI sl YBEJIHMUCHHS IUIOLIAIH
KJIETOYHOH IMOBEPXHOCTH U OeKoBoH cexpennu (Zuo et al., 2006). B xone anann3a nanenm rHOPHIHBIX KIETOK
yeJioBeKa U rpei3yHoB, Kikuno u coast. (1999) kapruposanmu ren EXOC7 na ywactke xpomocomsl 1725 (Ki-
kuno et al., 1999). Dk301HCT yyacTByeT B BE3UKYJISIPHOM TPAHCIIOPTE, B OCOOEHHOCTH B NPUBA3BIBAHUH BE3UKYJ
Y TIPOCTPAHCTBEHHOM HalpaBJICHUH BE3HKYJ MOCT-I"0JIbKH B MJIa3MaTHYECKYI0 MEMOpaHy 10 Havaja CIMsSHUS
Be3uKysl. OH 3aJeCTBOBaH B HECKOJBKHUX KIJIETOYHBIX IPOIECCAX, BKIOYAs IK30IMTO3, a TAKXKE KIETOYHYIO
MUTpaIuio u poct (Zuo et al., 2006). IK30IHUCT UTPAET BAKHYIO POJIb B KJIETOYHON WHBA3HH, OMOCPEAYS CEKpe-
o MMP Ha QokabHBIX caiiTax Jerpajanuu U perynupys auHamuky aktuHa (Liu et al., 2009). Habop u3 14
reHoB, Bkimodas EXOC7, mor Obl CTaTh MPOTHOCTUYECKUM (DaKTOPOM HCXOAa TOPMOHAIBLHO-HETATHBHOTO, B
OTHOIIICHUN 3CTPOTEHOBBIX PEIETITOPOB, paka MOJOYHON JKeJIe3bl paHHEH CTaJAWd W TPIDKIBI HEraTHBHOTO paka
MoJIouHOH sxene3sl (Yau et al., 2010).

Besiok 1, cogepxkammii 1o0MeH JICHIIMHOBBIX 3acTe:KeK, NMpeAmoJiaraeMsblii cympeccop omyxonau 1
(LZTS1)

I'er FEZ1/LZTS1 Obin unentudumupoan Ishii u coaBT. B 1999 r. B kadecTBe KaHIWAATa B TCHEI-
cynpeccopsl omyxoiu Ha ydactke 8p22 (Ishii et al., 1999). Kak 6pu10 mokazano, LZTS1 perynupyer poct omy-
XOJIEBBIX KJICTOUHBIX JINHUHM YeIOBEKAa M B3aMMOJIEUCTBYET (PU3MUECKH C PETyJSITOpaMM KIETOYHOTO IMKJIa B
stoM KoHTekcTe (Cabeza-Arvelaiz et al., 2001); (Ishii et al., 2001); (Vecchione et al., 2002). Beenenne LZTS1 B
LZTS1-otpunarensHple KIETKA MPUBOIIIIO K TTOJABICHHIO OHKOT€HHOCTH M CHIDKAJO POCT KJIETOK C HaKOILIe-
HUEM KJIETOK Ha mo3faHel ¢asze kierounoro mukina S-G2/M (Ishii et al., 2001). 'en FEZ1/LZTS1 (FEZ1) non-
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BEPracTcs YaCThIM M3MCHCHHSM IPH PAKOBBIX 3a00JICBAHUSX YCIIOBEKA, BKIIFOUYAs PaK MPEICTATEIBHON jKeIe3bl
(Hawkins et al., 2002), nerkux (Lin et al., 2013), moueBoro my3bips (Abraham et al., 2007) 1 MOIOYHO# Kee3bI
(Chen et al., 2009). Coo0mmasoch 0 4aCTOM CHIDKEHHUH SKCTPECCHUU M HEYACThIX MYTalusxX. [ HImepMeTHiInpoBa-
Hue CpG-octpoBkoB mpomoropa LZTS1, BUAuMO, MPOUCXOMUT YaCTO U MOXKET OBITh MPUYMHON TOHWKCHHON
skcnpeccun 6enka LZTS1 B pakoBbix kieTkax (Toyooka et al., 2002), (Vecchione et al., 2001).

Jecarypa3sa s;kupHbIX KncJaoT 2 (FADS2)

Jlecatypa3a xxupubix kuciot 2 (FADS2), Takxke nm3BecTHasi Kak aelbTa-(6)-mecaTypasa KUPHBIX KHACIOT
(D6D), sBnsiercs pepmeHTOM, KOAUPYEMBIM y desoBeka reHoM FADS?2. JlecaTypa3za >KHPHBIX KUCIIOT 2 SIBIISETCS
YJICHOM CEeMEHCTBa TeHOB JecaTypas KHUpHbIX kucioT (FADS). Marquardt u coast. (2000) nnentudumpoBau
red FADS?2 na ydactke xpomocomsl 11q12-q13.1 (Marquardt et al., 2000). FADS2 - sto ¢epmeHT, orpaHudn-
BAaIOMIMY CKOPOCTh PEAKIIMU CUHTE3a MOJMHCHACHIIICHHBIX KHUPHBIX KUCIOT C JUIMHHOHN LEMbI0 Y MICKOMTUTA0-
mux (Nwankwo et al., 2003). Tlorepst pynkumn FADS2 Ha KpuTHUECKOM UIsl paKOBBIX 3a00J7€BaHUN y4acTKe
nokyca 11ql3 OTKIOHSIET CHHTE3 MPEALIECTBEHHUKOB JHIHIHOTO CUTHAIBHOTO IYTH B CTOPOHY HETHUITMYHBIX
JKUPHBIX KUCIOT, diko3anounoB (Park et al., 2011). IToBsimenHsrit yposens FADS2 umeercs mpu remnaTokie-
TouHOH KaprmHoMe (Muir et al., 2013). FADS2 mosxeT OBbITh BOBJICUYEH B MATOI'eHE3 paka MOJOYHOU JKEJIe3bl
(Pender-Cudlip et al., 2013), u skcrpeccus aenbTa-6-necaTypasbl aCCOIMUUPYETCS C arPECCHBHOCTBHIO paka Mo-
nounoit xene3sl (Lane et al., 2003). Kpome Toro, HHrHOUpOBaHHE JeNbTa-6-1ecaTypassl MOAABISIET POCT OITy-
xonu y mermeit (He et al., 2012).

TpancmemOpannblii 6esiok 231 (TMEM231)

TMEM231 komupyeT TpaHCMeMOpaHHBIA OCIIOK, SBISIONIUICS KOMIIOHEHTOM KoMIuiekca B9, xoTopslit
yuacTByeT B (popmupoBaHun aAudPy3noHHOTO Oaphepa MEXIy PECHHYKAMH M IUIa3MaTHYECKOH MeMOpaHOM.
TMEM231 nepemeniaercs K KHHETOCOME 10 M HE 3aBHCHMO OT MHTpadareJUIipHOrO TPAaHCIIOPTa CENTHH 2
(Sept2)-perymupyemeim criocooom (Chih et al., 2012). Myrammmun TMEM231 sBisitoTCsS TPUYUHOW HECKOJIBKUX
3a00JICBaHNM, CBSI3aHHBIX C HAPYIICHUEM CTPYKTYPHI U QyHKIMH pecHu4eK. OHU OTHOCSITCS K MOJHOPTaHHBIM
MOPaXKCHUSIM, BBI3BIBAEMBIM AUCHYHKIMEH MePBUYHBIX PECHUYCK - IUTOCKEIETHBIX OTPOCTKOB, KOTOPHIC Urpa-
0T HE3aMEHUMYIO POJIb B KJIETOYHOM ToMeocTasze U pa3sutun opranos (Nigg and Raff, 2009; Hildebrandt et al.,
2011). CoBcem HemaBHO Aisi 1ByX Mytanuii B TMEM231 Obuta uaeHTH(GHUIMPOBaHA 00bETUHEHHAS TETEPO3H-
TOTHOCTB Y TpeX MalueHTOB ¢ cuHApoMoM JKyOepa, MpeJOMUHAHTHO ayTOCOMHO-PEIIECCUBHBIM T€HETHIECKIM
paccTpoHCTBOM, XapaKTEPHU3YIOMIMMCS THIMYHBIMU MTOPOKAMH Pa3BUTHS CPEIHE-3aJHETO MO3Ta, aTHIIHYHBIMH
JIBIDKCHUSIMH TJ1a3, aHOMAJIMSIMH ABIXaHUS U 334 KKaMU pa3BUTHSL.

JBTS sBrsieTcst TEHETHYESCKH TETEPOTCHHBIM 3a00JIeBaHUEM, CBS3aHHBIM C T€HAMH, HEOOXOAWMBIC IS
(dhopMupoBanus 1 QYHKIIMOHUPOBAHUS HETOABWKHEBIX pecHuuek (Parisi and Glass, 1993; Srour et al., 2012).

TI'omoJior kommiekca reHoB achaete-scute 1 (npo3o¢pua) (ASCL1)

I'omouor xomrutekca renos achaete-scute 1 ASCL1 (Ha3biBaeMmblii y yenoBeka Takxke hASHI1) sBnsercs
OCHOBHBIM (DaKTOPOM TPAHCKPHIIIHH CO CTPYKTYPOH CIHPANb-TIETIIA-CIIHPAIh, BAXXHBIM U PAHHETO Pa3BUTHUS
HEPBHBIX U Helpo-3HI0KpUHHBIX (NE) KIeTOK-NpenecTBeHHIKOB BO MHOTUX TKAHSX, BKJIFOUYas, TOMUAMO TIPO-
ynx, [{HC, BeretaTnuBHyI0 HEpBHYIO CHCTEMY, MO3TOBOM CJIOW HaIIOUYEYHHKOB, IMUTOBUIHYIO JKeJe3y, JIErKHe 1
npencraTenbHylo kene3y (Guillemot et al., 1993; Borges et al., 1997; Fode et al., 2000; Ball, 2004; Nakada et
al., 2004; Pattyn et al., 2006; Miki et al., 2012; Righi et al., 2012). [TockosbKy OH UTpaeT OCHOBHYIO POJIb B paH-
HEM pa3BUTHH CUMITATHYECKOI HEPBHOI CHCTEMBI, OH BPEMEHHO SKCIIPECCUPYETCs B CUMITATHIECKUX HelipoOia-
cTax Bo BpeMs amOpuorenesa (Soderholm et al., 1999). Kpome Toro, ASCL1 skcripeccupyeTcs B HE3pEIbIX OJIb-
(haxkTopHBIX HeWpoHax U TpeOyercs i ux pa3zsutus (Carney et al., 1995). ASCL1 HeoOxomuM It COXpaHEHUS
Y OHKOTEHHOCTH CTBOJIOBBIX OITyXOJIEBBIX KJIETOK MYJIBbTH(QOPMHOHM rimobmactomsl in vivo (Rheinbay et al.,
2013). DddextuBHOE 00pa3zoBaHWE MHIYIIUPOBAHHBIX HEPBHBIX KIETOK (iN) M3 KJIETOK TITHOMBI MOTJIO OBITH
JOCTUTHYTO MyTeM MH(HUIUpOBaHUS TpeMs ¢axropamu TpaHckpunuuu: Ascll, Brn2 u Ngn2 (ABN). Oto npu-
BOJIUT K THOCITH KJICTOK TIHOMBI, CHIDKCHHIO POCTa OIMYXOJIM W MPEBPAIICHUIO KICTOK TNIMOMBI Y YCIOBCKAa B
¢ynkronangpHbe HelpoHs! (Zhao et al., 2012b). [ToBeiuennsiii yposens ASCL1 npu mporpeccupyromei acr-
POLIUTOME COMPOBOXKAACTCS UHTHOMpPOBaHUEeM cuUrHaiIbHOTO myTH Notch (Somasundaram et al., 2005). ASCL1
SKCIIPECCUPYETCs B KIETKaX OOJBINMHCTBA MEPBUYHBIX HEHPOOIACTOM M KJIETOYHBIX JIMHHUSAX HEHpPOOIacTOMBI
(Axelson, 2004). Bo Bpems auddepenimanuu kietok Heripoomactomsl myTh ASCL1 oTBewaeT 3a MOBBIIEHUE
yporus IGF2 (Li et al., 2011b).

Benok 1, B3aumoneiicteylomuii ¢ AT®a3o0ii, Tpancnoprupylomuii Na+/K+ (NKAIN1) / 6esok 2,
B3aumoneiictyromuii ¢ AT®a3o0ii, Tpancnoprupyomuii Na+/K+ 2 (NKAIN2) / 6enox 4, B3aumojeiict-
Byomnii ¢ AT®a3oii, TpancnopTupyromuii Na+/K+ (NKAIN4)

benxu NKAIN 1-4 npuHaanexaT K CeMEUCTBY KOHCEPBATHUBHBIX B HBOIIOIMOHHOM OTHOIIEHUM TpPaHC-
MeMOpaHHBIX OEJIKOB, KOTOpPBIC JOKAIM3YIOTCS B HEHpOHAX M B3aMMOJACHCTBYIOT C¢ [1l-cyOosemmuumerr Na,K-
AT®a3s1. CymectByer Tpu cintaiic-Bapuanta NKAIN2, 3 u 4, npuuem oOHapyskeHa ObUIa TOJBKO OHa opma
NKAINI. Bce uetbipe uneHa ceMelCTBa HKCIPECCUPYIOTCS HA BHICOKOM YPOBHE B TOJOBHOM MO3TE€ MBIIIH C
Pa3NMYHON 10 YPOBHIO U MEPEKPHIBAIONICH IKCIIPECCHE Ha Pa3IMYHBIX Y4acTKax roJOBHOTO Mo3ra. FIHTepecHO
OTMETHTh, YTO KOpOTKHH crutaiic-BapuanT NKAIN4 siBisieTcs cienupUIHBIM [T TOJIOBHOTO MO3Ta M CEMCHHH-
Ka, TOrJa Kak JUIMHHBIN crutaiic-BapuanT NKAIN4 skcnpeccupyercst noBcemectHo (Gorokhova et al., 2007).
Vyactok renoma NKAIN1-SERINC2 umeer omgHOHYKI€OTHAHBIE TToduMopdu3Mbl (SNP), KoTopble IPHYUHHO
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ACCOLMMPYIOTCS C AJIKOTOJIEHOW 3aBUCHMOCTBIO y eBpomneines (Zuo et al., 2013). [ToBpexnenne rena NKAIN2
OBUIO MPUYACTHO K HEBPOJIOIMYECKUM HApyLICHUSM, HaIpUMeEp, Y JeTel C 3aMeAJICHUEM Pa3BUTHS U PELUIUBH-
pyromumu nHpeknusmu (Bocciardi et al., 2005; Yue et al., 2006). bonee Toro, 0THOHYKJICOTHIHBIEC ITOJMMOD-
¢mmel B NKAIN2 6putr acconmupoBanbl ¢ HeBpoTuamMoM (Calboli et al., 2010) i akorosHOM 3aBUCUMOCTBIO
(Wang et al., 2011b). Uenoeuecknit NK AIN2 ObuT epBoHAYATEHO HASHTH(PHUITUPOBAH KaK I'eH, MOBPEKICHHBIH
B oOyacty paspeiBa 6q21-22 B kIeTOYHBIX TUHISIX T-kietounont mMpomel/nerikemun HT-1 n ATN-1 (Tagawa
et al., 2002). On TaKXe MOXKET OBITh KaHAMIATOM B T€HBI-CYIIPECCOPHI OIYXOJIH MPH paKe TpeaCcTaTeILHOM Ke-
JIe3bl, XOTS JaHHbBIE UCCIIeA0BaHNS (QYHKIIMOHAILHOCTH IO 3TOMY MTOBOY OTCYTCTBYIOT (Mao et al., 2011).

CemeiicTBO npoTokaaxepuna-ramma (cemeiicteo PCDHG)

[Mporoxanxepunst (PCDH) sBisoTCST MOArPYNIION KaaXepUHOB, KOTOPBIE SKCIIPECCUPYIOTCS MPEenMyIe-
CTBEHHO B LieHTpasibHON HepBHOM cucteme (Kallenbach et al., 2003; Hirayama and Yagi, 2006). Knacrep ramma-
reHoB (PCDHG-) Bxmouaer 22 reHa, pa3feneHHbIX Ha 3 mojceMelicTBa. Kiactep ramMma-reHoB OpraHu3OBaH
AQHAJIOTMYHO UMMYHOTJIOOYJTHHOBOMY KiacTepy: 22 BapuaOeNnbHBIX 9K30HA, KOTOPhIE KOJUPYIOT 3KTOJIOMEH (T10-
BTOPBI KaJIXepHHA, TPAHCMEMOPaHHBIN U POKCUMAIBHBINH BHYTPUKIETOYHBIH JOMEH), U 3 KOHCTaHTHBIX 9K30Ha,
KOTOpBIE KOJUPYIOT OOBIYHBIN AWUCTANbHBIA KOMIIOHEHT IUTOMIa3MaTHYECKOTO JOMEHA, HMPHUCOECIMHEHbI IO-
cpencteom crutaiicuara PHK (Morishita and Yagi, 2007; Wang et al., 2002). PCDH 3azeiictBoBaHbl B MOpdoTe-
He3e TKaHH B XOJI¢ pa3BUTH U hopMupoBannu u Moayisiuu cuHarcos (Frank and Kemler, 2002), a Taxxe BbI-
paboTKe CIIMHHO-MO3TOBOW JKHMIKOCTH BO BPEMsI TIOCTHATAIBHOTO pa3BHTHs royioBHoro mo3ra (Lobas et al.,
2012). bemo mpoaeMOHCTPUPOBAaHO, YTO HecKobko O0enkoB PCDHG B3anMOIEHCTBYIOT ¢ BHYTPHUKJIETOYHBIM
agantepHbiM O0enxkom PDCD10 (6enok mporpaMMupyemMoit cMepTy KireTok 10), KOTOpBIH OMmocpeayeT aronTo3 B
Heliponax (Lin et al., 2010a). AryiioMepaniMOHHBIE YTIUTEHETHYECKUE N3MEHEHUSI - HAIIpUMeEp, KIIaCTepOB CeMeH-
CTBa TE€HOB MpoTokaaxepuHa Ha xpomocome 5 (PCDHA, PCDHB u PCDHG) - siBistoTcst pacnpocTpaHeHHBIM
SBJICHHEM TIPH paKke MOJIOUHOH xene3bl y yenoeka (Novak et al., 2008).

Besok 21, aktusupyromuii Rho I'T®a3zy (ARHGAP21)

ARHGAP21 Bemonnser ¢ynkimoo npeumymectseHHo I'Tdaza-akruBupyromero Oenka (GAP) ms
CDC42 u perymupyet komiuiekc ARP2/3 n nuramuky F-aktrHa B xomrutekce ['obKK 3a cHeT KOHTPOJIS aK-
tuBHOCTH CDC42 (Dubois et al., 2005). Heckonmbko Rho I'T®a3za-aktusupytomux 6enkoB (RhoGAP) 3aneiict-
BOBaHBI B MPOTPECCUPOBAHMH OITYXOJIH 3a CUET UX BO3JeHCTBUSA Ha akTUBHOCTh Rho I'T®a3p. ARHGAP21 sB-
msiercst RhoGAP ¢ HOBBIIIEHHBIM yPOBHEM 3KCIPECCHU B KJIETKaX MIOCKOKIETOYHOW KapIMHOMBI TOJIOBBI U
e ¥, BO3MOXXHO, UTPAeT poJib B mporpeccupoBannu rauodiactomsel (Lazarini et al., 2013). 3a caer KOHTpOIsS
aktuBHOCTH Cdc42 m FAK Genok ARHGAP21 moamymupyer kinetounyro murpanmio (Bigarella et al., 2012).
ARHGAP21 skcnpeccupyercst B AIEpHBIX U OKONOSAECPHBIX PETUOHAX HECKOJIBKUX KJIETOUHBIX JIMHUIL, MOJTy-
yeHHBIX U3 TiinobnactoMbl. ARHGAP21, Bo3MOKHO, AeHCTBYeT Kak I'eH-CYIpPECcCOp OIyXOJIHW U MOXKET OBITh
BEIYLIMM DEryJIITOPOM MUIpPAIMH, UIpasi TJIABHYIO POJb B KOHTPOJIE IPOTPECCUPOBAHUS PA3IHYHBIX BHUJIOB
omyxoueii (Bigarella et al., 2009).

IMapaneonnacruyeckuii anturen Ma2 (PNMA2)

UYenoseueckuit PNMA2 koaupyeT mapaHeoIUTacTHUeCKuil aHTHreH Ma2, mpuHaaiexamuil Kk ceMeicTBy
PNMA ugenoseka (Schuller et al., 2005). Y 3mopoBsIx Jmit axkcnipeccuss PNMA2 orpanndeHa HepBHOHM TKaHbIo. B
IMHC HepBHBIE KIETKH JIEMOHCTPUPYIOT AUCKPETHOE CYOBSIIEPHOE U MHUTOINIA3MATHUECKOE HMMYHOOKpPAIINBA-
aue (Gultekin et al., 2000; Voltz et al., 1999). B pakoBoii Tkanu skcripeccuss PNMA2 Obiia mpoaeMOHCTPUPO-
BaHa JIs paka ceMeHHUKa (Voltz et al., 1999; Leja et al., 2009), paka monouHo# xene3sl (Sahashi et al., 2003),
paka nerkux (Barnett et al., 2001), HeHpPOIHAOKPHUHHBIX OIMYXOJIEH TOHKOTO KUIIEYHUKA H METACTa30B B NICUCHU
(Leja et al., 2009). PNMA2 Obi1 HAEHTH(OUIMPOBAH B KAY€CTBE HOBOTO I'eHa-MapKepa ISl KIIETOK HEHPOIHIOK-
punHoH kapruHOMEI (Leja et al., 2009). [Tatments: ¢ PNMA2-110510KHTETBHBIMI OITyXOJISIMH MOTYT BBIPaOaThI-
BaTh aHturena K PNMA2, koTopsle MHAYyIMPYIOT pa3BUTHE HEBPOJOTMYECKUX JEreHEPaTHBHBIX CHHAPOMOB,
TaKMX Kak rnapaHeoruactiudecknii sunedanut (PNE) (Sahashi et al., 2003). [TockonbKy HEBPOJIOTHYECKUE CHM-
nrombl PNE cuiibHO BIMSIOT Ha COCTOSHHME MAallMeHTa ¥ MOTYT IIPUBOJUTH K JieTanbHOMY ncxony (Barnett et al.,
2001), Takum nanmeHTaM HeoOxoaumo Gopcupoath Jeuenue paka (Kraker, 2009).

I'en mpeapacnoI0sKeHHOCTH K aIeHOMATO3HOMY MOJMNo3y ToJicToil kumku APC (Adenomatous Pol-
yposis Coli)

Benox rena mpeapacoyio)keHHOCTH K aJleHOMaTO3HOMY MOJUMNo3y TojcToi kumku (APC), kak M3BECTHO,
yaaneHHbId 1pu monumose 2,5 (DP2.5), sBusercs 6enkoM, koaupyembiM y denoBeka reHoMm APC. benox APC
UTPaeT BEAYILYIO POJIb BO MHOTHX KJIETOUHBIX MPOLECCaX, KOTOPBIC OMPENEISIIOT, MOXKET JIM KJIETKA Pa3BUTHCS B
omyxonb. benok APC momoraer KOHTPOJIMPOBAaTh YacTOTY AETICHUS KIETKH, COSANHEHUE C JPYTMMHU KIETKaMH
BHYTPH TKaHU M €€ JBW)KEHHE BHYTPM TKaHU Wi 3a ee mpenenamu. APC sBisieTcss KIIIOYEBBIM T'€HOM-
CYIpeccopoM, KOTOPBIH BHINOJHSET QyHKIHMIO "qucnerdyepa’ roMeocTasa KUIEYHOTO SIHUTENNS 3a CYET OrpaHu-
YEeHUs] [UTOIUIA3MATUYECKUX KICTOYHBIX YPOBHEH [-KaTeHHHA, HEHTPAIbHOTO aKTHBATOPAa TPAHCKPHUILUK B
curHajbHbIX myTsax Wnt (Minde et al., 2011). Myranuu yenoBedeckoro rena APC cBsi3aHBI ¢ CEMEHHBIM a/1eHO-
MAaTO3HbIM IOJIHMIIO30M U IPOTPECCHPOBAHUEM CIIOPAANIECKUX KOJIOPEKTAIBHBIX U JKEeTyJI04YHBIX ommyxoier (Ru-
binfeld et al., 1993). I'en APC Takxe siBisieTcsl KAaHAUAATOM B TE€HBI IIPENIPACTIONIOKEHHOCTH ISl aTTCHYHPOBaH-
HOU (hopMBI ToHIIO3HOTO cuHApoMa (Zhou et al., 2001). Acconmaryisi MeXIy OMYyXOJIIMU TOJIOBHOTO MO3ra U
MHO>KECTBEHHBIMU KOJIOPEKTAJIbHBIMH aICHOMAMHU MOXKET OBITh PE3YIbTATOM JBYX Pa3JIMUHBIX BUIOB JIC(EKTOB
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KJICTOK 3apOJBIIICBON JIMHUK: MyTanuu reHa APC wim MyTranuu reHa penapariy OmiO0YHO CHapeHHBIX HYK-
neotunoB (Hamilton et al., 1995).

Benok, mogodublii ey cunapoma Buckorra-Oagpuya (WASL)

bemox HepBHOH TkaHW cuHIpoMa Buckorta-Onapuda y moaei koaupyercs reHoMm WASL. CemeiicTBo
OenkoB cuHApoMma Buckorra-Onnpuda (WAS) uMeeT cX0XyI0 JOMEHHYIO CTPYKTYPY, U OHH 3aJIeiCTBOBAHBI B
mepeAade CUTHAIOB OT PELENTOPOB Ha KIETOYHOH MOBEPXHOCTH K akTWHOBOMY mmrTockenery (Kovacs et al.,
2011). WASL accomuupyercst ¢ 6enkom Cdc42, KOTOPBIHA, KaKk H3BECTHO, PETYIUpyeT 00pa3oBaHNEe aKTUHOBBIX
(bUIaMeHToB, U C KOMIUIEKCOM PEOPTaHM3alNK UTOCKeneTa Arp2/3, OH dKCIpecCUpyeTcs MMOBCEMECTHO U Jie-
MOHCTPHpPYET HaWBBICIINKI ypOBEHb IKCIpeccHy B HepBHBIX TKaHsAX (Kovacs et al., 2011). WASL n xommexc
arp2/3 - 3TO OCHOBHBIC PETYJSTOPHI aKTHHA B Pa3BUTHU JNCHAPHUTHBIX IIUMHKOB W cuHaricoB (Wegner et al.,
2008). Komrurexkc Arp2/3 ¢ accoummpoBaHHbIM OenkoM WASL onocpenyer ¢opMupoBaHHE pa3BETBICHHOMH
JCHAPUTHON ceTH (uiaMeHTOB Ui 3(¢eKTHBHON 3-MepHON MUrpanuu pakoBblx kietok (Giri et al., 2013).
WASL ydacTByeT B MeTacTa3MpOBaHUHM paKa MOJIOYHOW skenesbl yenmoseka (Escudero-Esparza et al., 2012) u
HEepBUYHBIX omyXxoei ronoBHoro mosra (Khalil and E1-Sibai, 2012).

CeMeiicTBO TpaHCHOPTepPa PacTBOPEeHHbIX BemecTB 1 (riiManabHbIii BbICOKOaA()PUHHBIH TPpaHCTIOPTEP
rayramara), 4ieHn 3 (SLC1A3) / cemelicTBO TpaHcOpTepa pacTBOPeHHBIX BellecTB 1 (BbicokoadPpuHHbII
TPaHCNOPTeP acmapraTa/TpaHcnoprep riayramara), wieH 6 (SLC1A6)

SLCI1A3 xoaupyeT wieHa cemeiicTBa BhicokoadGuHHBIX TpancmopTepoB riryramara. SLC1A3 gacto Tak-
K€ Ha3bIBAIOT TpaHcTopTepoM riryTamata u acnaprata (GLAST) unu TpancopTepoM BO30YKIAIONTUX aMHUHO-
kucnor 1 (EAATI). GLAST skcrpeccupyeTcsl MPEeUMYIIECTBEHHO B IUTa3MaTHUECKOH MeMOpaHe, IO3BOJISs
yIIUTh TIIyTamaT U3 BHEKJIeTouHoro npoctpanctea (Langley et al., 2009). HeckoibKo OCTPBIX ¥ XPOHUYECKUX
3a00JIeBaHM TOJIOBHOTO MO3Ta NPHBOIAT K HAPYIICHUIO SKCIPECCHUH TIHMAIbHBIX TPAHCHOPTEPOB IIyTamara,
GLAST/EAAT-1 u GLT-1/EAAT-2, u nocienyromeid BropuaHoi rudenu HepBHo# kretku (Unger et al., 2012).
Okcnpeccust Tpancnoprepos riryramara (GLT-1 u GLAST) B acTporurax n MHKpOTJIME TIOCTIE TTOBPEKACHUS
HepBa perymupyercs muddepennuanpao (Xin et al., 2009). AyroantureH-cnenudpudeckue T-KIIETKH WHTAOH-
PYIOT TOTJIONICHHE TIyTaMara B acTPOILUTAX ITyTeM CHIDKEHHS SKCIIPECCHH TpaHCIoOpTepa IiyTaMaTa B acTpo-
mutax GLAST (Korn et al., 2005). SLC1A3 MoxeT OBITh aCCOIMHUPOBAH C TOJIBMXHOCTBIO KJIETOK TIHOMBI
(Tatenhorst et al., 2004). MHrubupoBanne TPaHCIIOPTEPOB TIIyTamMara MOBHIIIACT TEPAIEBTHIECKYIO dPPEKTHB-
HOCTBH JoKcopyOutmHa (Sugiyama et al., 2001).

I'er Tpancmoprepa riryramara SLC1A6 xoaupyet Tpancmoptep riryramata EAAT4. Cautaercs, 4To MO
MEHBIIEH Mepe OJIMH JIOKYC MPEAPACTIONOKEHHOCTH K MHU30(PEHUN MOXKET OBITH JIOKAJHM30BaH HA WIH PAIAOM C
renoM SLC1A6 y smonckoi nomymsuuu (Deng et al., 2007). Kpome Toro, oH HaxonuTcs B HEPBHBIX KIJIETKAX
LCHTpaIBFHON HepBHOU cucTeMbl MitekonuTaromux (Jackson et al., 2001) u 3kcmipeccupyeTcs IpEeUMyIIeCTBEHHO
B Mo3xkeuke (Need et al., 2009).

TpancmemOpaHHblii O0e10k TeHeiipun 4 (TENM4)

Teneiipun-4 (Ten-4/0dz4) - aTo TpancMemOpanHbIii 6enox I TuIa, KOTOPBIA BEICOKO AKCIIPECCHPYETCS B
HHC. Ten-4 skcripeccupyeTcsi TakKe B Pa3BUBAIOLINXCS TJla3ax M COMUTAX, a TaKKe B XBOCTOBOM 3ayaTke U
koHewHOCTsX (Tucker and Chiquet-Ehrismann, 2006); (Kenzelmann-Broz et al., 2010). Skcrpeccust Ten-4 Bo3-
HUKAaeT B OTBET Ha CTpecc dHoIMIazMaTuiIeckoro petukyiayma (OP) (Wang et al., 1998), u, kak npeamnonaraercs,
Ten-4 ygactByet B ractpyssmnun y Mbrmeit (Lossie et al., 2005) n 6umonspHbIX paccTpoiicTBax y mroxaeid (2011).
Tem He MeHee, Onosorndeckas GyHkImsa Ten-4 ocraercs Hem3BeCTHOW. HekoTopble HaOMIONEHUS TO3BOJISIOT
TIPEIIONI0KNTh, YTO TCHEHPHH-4 ABISETCS HOBBIM PETYIATOPOM AU EpeHIMAalUN OJIUTOICHIPOIINTOB, H YTO
OH WI'paeT BeIyLIyI0 POJIb B MUSIMHM3AIMK akcoHOB Maitoro auametpa [{THC (Suzuki et al., 2012).

Benok ¢ nomenom Zinc finger 749 (ZNF749)

ZNF749 611 kapTupoBan Ha xpomocome 19q13.43 (Grimwood et al., 2004), (Tsuritani et al., 2007). 3ToT
TeH uMeeT 4 TpaHCKpunTa (BapuaHTH cruaiicuara). JJo cux mop Oenok ZNF749 He ObuT 0XapaKTepu30BaH, U
(yHKIMS A TOTO TeHa HEM3BECTHA.

Kansuuii-cesizpiBaromuii EF-hand nomen 7 (EFCAB7)

EFCAB?7 6b11 kapTupoBaH Ha xpomocome 1p31.3 (Mehrle et al., 2006), (Wiemann et al., 2004). EFCAB7 -
9TO HEOXapaKTEPHU30BAHHBIN O€JIOK, ero Onoorudeckre GyHKINA HEU3BECTHBI.

KocTHblii Mopdoreneruueckuii 6esiox 7 (BMP7)

BMP7/0OP-1, Bmecte ¢ apyrumu Oenkamu BMP, nprHaaiexxuT Kk ceMelcTBy TpanchopMupyromux (HakTo-
poB pocra (TGF) . BMP7 sBnsercs kpaiine rueioTponHsM (akrtopom pocta. KocTHble MopdoreHeTHyeckne
6enku (BMP) urpatot KITo4eByr0 posib B 00pa3oBaHUU KOCTel. B mociennue ronpl pekomOuHanTaeie BMP, B
gacTHOCTH BMP2 1 BMP7/OP-1, ucnonbs3oBain B TepaneBTUICCKUX HEJSAX IS MAIMEHTOB C KPYITHBIMHE Jie(eK-
TaMM KOCTEH WM 3aMeUIEHHEM WIIM HapyIICHHEM CpacTaHus IepeioMa, NPUAEpKUBasCh MHEHHS, YTO MECTHOE
BBezicHne BMP Moriio Okl criocoO0cTBOBaTh BoccTaHOBIeHHIO KocTH (Geesink et al., 1999), (Donati et al., 2008),
(Zimmermann et al., 2006), (Garrison et al., 2010). BMP-7 npuHayie:kut K HaCEMEHCTBY IUTOKHHOB, TTOA00-
HBIX TpaHC(hOpMHUpYIOUUM (pakTopaMm pocTta 3, KOTOPBIE MOTYT BBICTYIIaTh KaK B POJIM CYIIPECCOPOB OITyXOJH,
TaK ¥ CTHUMYJISITOPOB OITyXOJIEBOTO POCTa, B 3aBHCUMOCTH OT THIA KJIeTOK u nuddepennuanyin. Coodanocs,
yto 3Kcnpeccust BMP7 3azneiicTBoBaHa B pocTe KJIETOK HECKOJIBKMX BHJIOB paka, TaKMX Kak OcTeocapKkoMma, 3J10-
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KaueCTBEHHasl MEIaHOMa, paK MpeICTaTeNbHON JKeJle3bl, PaK MOJIOYHOH JKeJe3bl, I0YeUHO-KJICTOUHBIH pak, Ko-
JIOPEKTaJbHBIA paK M pak *ejyAKa, YTO NPUBOJMUT K MOBBIIIEHHOH arpecCMBHOCTH WK cynpeccun (Motoyama
et al., 2008), (Kwak et al., 2007), (Sulzbacher et al., 2002), (Rothhammer et al., 2007), (Masuda et al., 2004),
(Alarmo et al., 2006). DHIOTEHHBIE HEPBHBIC KJICTKU-TNPEAMISCTBEHHUKN 3aIIUIIAIOT MOJIOIOW TOJIOBHOW MO3T
oT oOpa3oBaHUs TIIHOOJACTOMBI, BEICBOOOXKIass BMP7, KOTOpBIN IEeHCTBYET Kak MapaKpUHHBIN CYIpPeccop OIy-
XOJIH, TTO/IaBIISIOMNI Tponngepaniio, cCaMOOOHOBIICHHE W BOSHUKHOBEHHE OIMYXOJIH U3 KIETOK IITHOOIaCTOMEI,
mo100HbIX cTBOJIOBBIM (Chirasani et al., 2010).

HNurerpun, aabpa 7 (ITGA7)

WHTerpuHsl - 3TO reTepoIMepHbIe OEIIKH, KOTOPHIE OMOCPEAYIOT B3aUMOJIEHCTBHE MEXKAY KIETKAMH H
BHEKJICTOUYHBIM MaTpPUKCOM MM ApyrumH kietkamu. ITGA7 xomupyeT uHTeTrpHH-aibda-7, oOpasyomuii rere-
pomumMep ¢ nemnbio uHTerpuHa-oera-1 (Vignier et al., 1999). Ilens OeTa-1 B3aMMOIEHCTBYET C IUTOCKEICTHBIM
KOMIIOHCHTOM (-aKTHHHHOM, TeM CaMbIM O0OeCIedYrBasi CHTHAIBHBIC PEaKINU MEXIy HUTOCKEIeTOM M 0azaib-
HoH mactuHkoit (Otey et al., 1990). ITGA7 skcnpeccupyeTcs MPENMYIIECTBEHHO M IIOBCEMECTHO B CKEJICTHBIX
u cepreunbix Memmnax (Pegoraro et al., 2002; Leung et al., 1998). Myrauunu, neienuy Wi NOHMKEHUE YPOBHS
skcnipeccun ITGA7 y denoBeka CHIIBHO KOPPEIUPYET ¢ MBILIEYHON auctpodueit u muonarueit (Pegoraro et al.,
2002; Hayashi et al., 1998). ITGA7 accormupoBajcs co 3710KaueCTBEHHBIMHA TPaHCHOPMAITUAMU TIPH METAaHOME
(Kramer et al., 1991b; Kramer et al., 1991a; Kramer et al., 1989). C aTum cornacyercst yCuJIeHHE dKCIPECCHU
ITGA7 B kneTKaxX TUIOCKOKJIETOYHON KapIIMHOMBI s3bIKA, U4TO TO3BOJIsIET MpemoxuTh ITGA7 B kadecTBe TO-
TEHIIMAIBHOTO Mapkepa metactazoB (Carinci et al., 2005). HexoTopsie pe3yibTaThl MO3BOJISIIOT MPEAIOIOKHTD,
gto O10kupoBKa ITGA7 MoXeT ObITh BaYKHBIM ITAllOM B TpoIlecce OHKOTeHe3a. TeM He MeHee, aBTOPBI OTMETH-
1, 9To posib ITGA7 B pocTe OMyXOJH OCTAETCS HESICHOM M MOYKET 3aBUCETh OT 3a/ICMCTBOBAHHOTO BUA KIETOK
(Ren et al., 2007).

Pubocomanbnblii 6esiok L7a (RPL7A)

[{uromnazmMaTuyeckne purOOCOMBI, OpraHeIUIbl, KaTaTH3UPYIOIIIe PEaKIMK OEIKOBOTO CHHTE3a, COCTOAT U3
Manoi cyowseauauiel 40S u Oonbioit cyoseauaumpl 60S. I'en RPL7A koaupyeT pubocoMaNbHBIA OEIOK, KOTO-
PBIi SBIISIETCS KOMIIOHEHTOM cyObenHuLbl 60S. MHoTne pudocoManbHble O€NIKH, B YaCTHOCTH 00JIbIION cyOh-
€/IMHMLIBI, BKIFOYasi pudocomaibHblil Oenok L7a (RPL7a), o6pasoBansl rnodymsipasiM PHK-cBsi3pIBatommm no-
MEHOM, SKCIIOHUPOBAaHHBIM Ha TIOBEPXHOCTH, KOTOPBIH CBs3bIBaeTcs ¢ ssapoM pPHK s crabummzamuum ero
CTPYKTYpBI. XOTS BaKHEHIIE GYHKIMH IO JEKOIMPOBAHUIO U MEPEMEICHUIO IeNTHIOB BhIToaHstoTcss pPHK,
pubocoManbHbIe OSJIKM MOTYT Tak)Ke MrpaTh BAXKHYIO POJb B Mporiecce cuHTe3a 6enkoB (Wool, 1996). RPL7a
UTpaeT BaXXHEHITYIO poJib B cTabmim3anuu pudocom, cBssbiBasch ¢ pPHK (De et al., 1993; Huxley and Fried,
1990). ITomumo BBITIONHEHHUS CBOECH (yHKIUH B pubocomax, RPL7a MokeT Takke ydacTBOBaTh B KIETOYHOM
pocte u nuddepeHHAIIK 32 CUST B3aUMOJICHCTBUS C perenTopoM Tupeouanbx ropmonoB (THR) u pemerno-
poM peruHoeBoii kucnotsl (RAR) denoBeka u, B CBOIO ouepesb, HHTHOMPOBATh aKTHBHOCTH ABYX SJICPHBIX pe-
nentopoB ropmoHoB (Burris et al., 1995). B kierkax ocreocapkomsl 3kcrpeccuss MPHK RPL7a u Genka Obuia
3HAYUTEIIHHO TIOHIKEHa M0 CPaBHEHUIO ¢ 00pa3liaMy TKaHH HOPMAaJbHOW KOCTH M JOOPOKAa4eCTBEHHBIX 0YaroB
nopaxenus koctu. Husknit yposens sxcnpeccun MPHK RPL7A Obi1 3HaUMMBIM POTHOCTHYECKHM MHANKATO-
POM HEOJIaronpusATHOTO MPOTHO3a JUIsl O0IIeH BBDKMBAEMOCTH Y TALIEHTOB C OYaramMM 3a00JICBaHUS BBHICOKON
CTETICHH 3JI0KaYeCTBEHHOCTH, MPUBEANINMA K Pa3BUTHIO METACTAa30B B JIETKMX B MOMEHT IIOCTAaHOBKH JAMArHO3a
TIEPBUYHOM ocTeocapkomsbl (Zheng et al., 2009). C apyroii cTopoHbI, 0 IOBBIIIIEHHOM ypoBHe RPL7 coobmanoch
pH KoJopekTanbHOM pake (Wang et al., 2000). M30b1Tounas sxcnipeccuss MPHK RPL7a 6bina Takke moaTBep-
JKIeHa B o0pa3ax TKaHU paka MpeCcTaTeTbHOM Kelle3bl MeTOA0M ruopuau3anuu in situ (Vaarala et al., 1998).
Kpowme toro, pubocomansusie 6enkn L7a, BO3MOXKHO, aCCOLUUPYIOTCSA ¢ 00pa30BaHUEM 3JI0KAYECTBEHHBIX OITy-
xoJe#t rooBHoro Mo3ra (Kroes et al., 2000).

I'emapancyasdgar 2-O-cyabsdorpancdepasa-1 (HS2ST1)

I'enapancynbdar 2-O-cynpdorpancdepaza-1 - 310 epMeHT, KOTOPBIH y JOAeH KOIUpYyeTcs TeHOM
HS2ST1. ®epmenTtsr OMOCHHTE3a TenapaHCcyibdaTa sBISIOTCS KIIOUEBHIMH KOMIIOHEHTaMHU B BBIpaOOTKE 0OJIb-
IIOTO YHCJIA PA3IMYHBIX TOHKHX CTPYKTYp remapaHcynb(daTa, KOTOPHIE BBIMOJHIIOT MHOKECTBO OMOJIOTHYECKHX
¢ynkmit. HS2ST1 mepenocur cynbgar ko 2-0i MO3MIMHU OCTaTKa MIYpOHOBOW KHCJIOTHI renapaHcyibdara.
[opexnenne rena HS2ST1 npuBoamino x ToMy, 4T0 y SMOPHOHOB MBIIICH ¢ TEHETHYECKUM HOKAayTOM HE pas-
BUBAJIMCH MTOYKH, YKa3bIBasl HA TO, YTO OTCYTCTBHUE 3TOTO (hpepMEHTa MOXKET MPEMATCTBOBATh CUTHAJIBHBIM Peak-
UM, TpedyrommumMces s oOpazoBanus nouek (Seki et al., 1997). HS2ST1 ygactByet B nponudepaiuu, nHBa-
3UH W CUTHAJIBHBIX peakiusax (pakropa pocTa pakoBEIX KIETOK mperactaTensHON xkemne3sl (Ferguson and Datta,
2011). TToBermennas sxcupeccust rena HS2ST1 B 3mokadecTBEHHBIX KIIETKaX IIa3Mbl 1O CPaBHEHHWIO C HOP-
MaJbHBIMHU aCCOIMMPOBAJIach C HeOIaronmpusaTHHIM mporHo3oM (Bret et al., 2009).

Bumentun (VIM)

BuMeHTHH, OCHOBHOE cOcCTaBIIsIOIee ceMelcTBa OekoB mpoMekyTouHbIX (unamentoB (I1P), nosceme-
CTHO JKCIPECCUPYETCs] B HOPMAIbHBIX KJIETKaX ME3CHXHMMBI U, KaK M3BECTHO, COXPaHs’ET KIETOYHYIO IIEIOCT-
HOCTh M 00eCIeunBacT Pe3UCTEHTHOCTE K cTpeccy (Schietke et al., 2006). B mocnemHue roapl BAMEHTHH MPH-
3HAJTM MapKepoOM JMHTEIHATbHO-Me3eHxuManbHoro nepexona (EMT) (Thomson et al., 2005). B pa3nuynbix pa-
00Tax IMOKa3aHO, YTO BUMEHTHH MTpacT BayKHYIO poib B kierounoi murpammu (Eckes et al., 1998), (Eckes et al.,
2000), (Kang and Massague, 2004). Yka3pIBaJId TakKe Ha y4aCTHE BUMEHTHHA B PETYJISIIUN KIETOYHOW BBDKHU-
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BaEcMOCTH, KJICTOYHOU aJre3WH M JHUMUAIHOTO TpaHcmopTa (Sarria et al.,, 1992), (Mclnroy and Maatta, 2007),
(Mendez et al., 2010). O NOBBIIIEHHO 3KCIPecCHH BUMEHTHHA COOOIIAOCH ISl PA3IMYHBIX OITyXOJIEBBIX KIle-
TOYHBIX JIMHUM M TKaHEH, BKIIOYas pak MpeJCTaTeIbHOM Keje3bl, paKk MOJOYHOM KeJie3bl, IHAOMETPUUECKHI
pak, omyxonu [THC, 3mokadecTBeHHYIO MEIaHOMY H JKeITyAOYHO-KHIIICYHBIE OITyXO0JIH, B TOM YHUCIIE PaK IMOIKe-
JyOOYHOM jkeJe3bl, KOJIOPEKTANBHBIA paK M pak nedeHu. M30bITouHas SKCTIpecchs BUMEHTHHA TIPH pake Koppe-
JHPYET C YCKOPEHHBIM POCTOM OITyXOJIH, HHBAa3HeH M HEOIarOMPUSATHBIM IIPOTHO30M.

BuMeHTHH HCTIOTB30BaK B Ka4eCTBE MOJIEKYIISIPHOTO MapKepa Iyl MyJIbTU(POPMHOI ITHOOIaCcTOMEI B ac-
TpouuToM (Shiras et al., 2003), (Yang et al., 1994). Kpome Toro, HemaBHO OBIT ONMKMCAaH HOBBIM MPOHUKAIONTUI B
KJIETKY HENTH[, OJy4YeHHBIH U3 OelKa BUMEHTHHA IPOMEXYTOYHBIX (hriilaMeHTOB, Ha3biBaeMbldi Vim-TBS.58-
81. ABTOpPBI IIOKA3aJIM, YTO OH IPOHHUKAET BHYTPhH KJIETOK JIMHUM TNIMOOJACTOMBI ITyTE€M 3HJOIMTO3a, IZie OH
pactpocTpansiercs o uroruiaMe u saapy (Balzeau et al., 2012).

I'omonor narpadaarenasspaoro tpancnopra 172 (Chlamydomonas) (IFT172)

IFT172, u3BecTHBIN Takke Kak O€JOK, CEIEKTMBHO cBs3bIBarommiics ¢ LIM-nomenamu (SLB), sBisercs
KOMITOHEHTOM KOMIUIeKca HHTpaduaremsipHoro tpancrnopra (IFT). Myramun, nopaxaroniye KOMIOHEHTHI Me-
xanau3Ma IFT, kak n3BecTHO, HApyMaIOT (OPMHUPOBAHKUE U PYHKIIMH PECHUTYATHIX KJIIETOK. PecCHUTUATBIC KIIETKH
UTPArOT HE3aMEHUMYIO POJb B Iporeccax AuddepeHnnanuy 1 BBDKABAEMOCTH OJb()AKTOPHBIX W PEeTHHAIBHBIX
HEHPOHOB U KJIETOK CIIYXOBBIX BoJIockoB (Scholey and Anderson, 2006). IFT172 - cy6benuanna B kommekca,
WUTpaeT HEe3aMEHHMYIO poJib B mocTymieHuu IFT-muHenmHa B XryTHKOBBIH kommapTMmeHT (Williamson et al.,
2012). Kpome Toro, IFT172 noteHnuansHo HeoOXoauMm iist panHer perynsiun FGF8 Ha rpanuiie Mexmy cpen-
HUM | 33JHIM MO3T'OM U COXpaHEHUs opranm3anuu rnepemeiika (Gorivodsky et al., 2009).

Penentop ramma-amunomacasHoii kuciaorsl (F'AMK) A, 6era-1 (GABRBI1) / penentop ramma-
amunomacjsinoii kucjorsl (CAMK) A, 6eTa-3 (GABRB3)

Penenitop ramMMma-aMHHOMACIISTHOM KHUCIJIOTHI, cyObeaununa Oera-1, - 3To 6eJI0K, KOAMPYEMBIH y YelIoBeKa
reaoM GABRBI1. Penenrop ramma-amuHomacistaor kuciotsl (AMK) A siBiisieTcst XJIOpUAHBIM KaHAJIOM, KO-
TOPBIl COCTOMT M3 HECKOJBKUX CYOBEIMHMII, SBISIETCS MMOCPEJHUKOM MOBBIIIEHHUS CKOPOCTH WHTHOMTOPHOM
CHHANITHYECKOH Tiepeqadn B MEHTPAILHON HEpBHOU cucTteMe. JTOT reH koxupyeT pernentop [AMK A, cyObe-
nuHUIy O0eta-1. OH KapTHpOBaH Ha XpoMocoMe 4pl2 B KiIacTepe TeHOB, KOIUPYIOMUX CyObeTUHUIBI albha-4,
anpda-2 u ramma-1 penentopa TAMK A. M3ameHeHHUs 3TOrO T'eHa 3aJ€WCTBOBaHbl B MATOTEHETHYECKUX MeXa-
Hu3Max mu3zoppennn (Vasquez et al., 2013).

Pemenitop raMMa-aMUHOMACTISTHOM KHCIIOTHI, CyOBeaMHNIA OeTa-3, - 3T0 O€JIO0K, KOANPYEMBIN y YelloBeKa
resoM GABRB3. DT0T reH nokain30BaH Ha JUIMHHOM IUIeYe XpOMOCOMBI 15 B KitacTtepe W3 ABYX I'€HOB, KOJIH-
PYIOIINX POJICTBEHHBIE CyObEMHUIIBI CeMeCTBa. MyTaluu 3TOro reHa MOTYT acCOLMUPOBATHCS C TATOTEHE30M
cHHIpoMa AHresbMaHa, cuHApoMoM Ilpanepa-Bumm u ayrusmom (Nurmi et al., 2003).

Ilono6HbIii OenKy 7, aCCONUUPOBAHHOMY C LIMKJIOM JejieHus kiaerok (CDCATL)

Benox, nogoOHsIi Oenky 7, acCOMMMPOBAaHHOMY C IUKIJIOM AEJIEHUS KJIETOK, Y YeIOBEKa KOJUPYETCsl TCHOM
CDCAT7L (Ou et al., 2006). CDCA7L neMOHCTpHpPYET SAECPHYIO KOJIOKAIU3ALHIO ¢ c-Myc M B3anMOIEHCTBYET C
c-Myc kak in vitro, Tak u B Kietkax miekonuraronmx (Huang et al., 2005). CDCA7L uHrnOupoBas npoMoTop
MAOA u dpepmeHTaTHBHYIO akTHBHOCTE MAQOA U BBICTYyHAll B POJIM perpeccopa B alONTOTHYECKUX CHTHATb-
HeIX myTsx (Ou et al., 2006). CDCA7L - 310 mapTHEp 1O B3auMOAEHCTBHI0O MyC, aCCOIMUPOBAHHBIN C MeTacTa-
THYEeCKOU Menyutoomactomoii (Zhou et al., 2010).

PenenTop cUrHajJbHoi mocjieqoBaTeJbHOCTH, aabpha(SSR1)

TpaHCIIOKOH-aCCOIIMUPOBAHHBIN O€JIOK, CyObeTUHUIIA anbda, ABIAETCS OSIIKOM, KOTUPYEMBIM y YeOBEeKa
renoM SSR1. Penenrop curnansHo# nocienoBarenbHOCTH (SSR) - 9TO rMKO3MIMPOBaHHBIA MEMOpaHHBIH pe-
LENTOp PHAOILIA3MaTHYECKOT0 peTukyiyma (OP), accormupoBaHHbIi ¢ iepeHocoM Oelnka depe3 MeMOpany OP.
Benok SSR cocrout u3 2 cyObeIMHUIL: TIIUKOTPOTEHHA Maccoi 34 kJla, KOJUpyeMoro STHM F¢HOM, U TIIHKOIPO-
TenHa Maccod 22 x/la (Hirama et al., 1999). SSR1 6511 o6Hapyxen B 50% menymnodnactom u 78% NpUMUTHB-
HBIX HEHPOIKTOJEpMaIbHBIX ormyxoiel (Johnson et al., 2013).

IHoncemeiicTBo snepubix penentopos 0, rpynna B, wien 1 (NROB1)

NROBI1 (Ha3pIBaeMbIii Tak¥Ke JTO309YBCTBUTEIBHBIM, CBS3aHHBIM C BPOXKJICHHBIM HapyIIeHHEM (HOpMHpO-
BaHWs T0JIa / TUTOIIIa3uel HaIIMOYeYHUKOB, KPUTUIECKUM y4acTKoM X-xpomocombl 1; DAXI1) neiictByer B
KadyecTBE HETATHBHOTO PETYISATOPA BEIPAOOTKH CTEPOUTHBIX TOPMOHOB U SKCIIPECCHUPYETCS B PEIPOTYKTHUBHON 1
sapokpruHHOM cuctemax (Niakan and McCabe, 2005). NROB1 skcripeccupyercss Ha BBICOKOM YPOBHE B KJIETKax
HEKOTOPBIX BUIOB paka, TaKMX Kak JHIoMeTpudeckas kaprmHoma (Saito et al., 2005), kapiuHoOMa SHIHUKA
(Abd-Elaziz et al., 2003), xkapunHoma npeactatenpbHol xene3bl (Nakamura et al., 2009) u capkoma IOwunra
(Mendiola et al., 2006; Camoes et al., 2012; Kinsey et al., 2006). IIpu ageHOKapIITHOME JISTKIX BBHICOKHE YPOB-
HU 3kcripeccun NROB1 koppenuposanu ¢ 6osiee BHICOKOH 4acTOTOW METAacTa3oB B JIMM(paTHYECKHE Y3JIbl U pe-
muauBoB (Oda et al., 2009).

Jlurang 6eaka Numb X 1, E3-youkBurunauraza (LNX1)

E3-youkButnnmmraza LNX - ato ¢depmeHT, KoTOphIil y denoBeka koaupyercst reHoM LNX1. HMccnenosa-
HUs moATBepaAund, 4ro LNX1 Mor y4acTBOBaTh B CHUTHAJIBHOW TPAHCAYKIUH, TaKOM Kak CUTHAIbHBIA IYTh
Notch, u urpate BakHyIO pojb B OHKOT€He3e. HeKoTopsle pe3ynbTaThl MPEIoiaraoT, 9T0 MOHWKEHHBIA ypo-
BeHb LNX1 Mor mpuBecTn kK OGJOKHPOBKE KiIeTOYHOTO IMKiIa Ha daze GO/G1 nmocpeacTBoM MHruOuposanus f3-
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kareanHa, MAPK, NF«B, c-Myc-3aBucumoro mytu u akruBamuu p53, TGF-B-3aBucumoro mytu (Zheng et al.,
2011). Mi3mMeHeHus OCIEA0BATEILHOCTH TeHOB M aMIutndukaimu LNX1 nprcyTCTBYIOT IPH pa3iuyHbIX BHAAX
oM y yenoseka (Blom et al., 2008; Holtkamp et al., 2007). YpoBens uenosedeckoro LNX1 Obl1 NOHIKEH B
KJICTKaX TJIHOM, B TOM YHCIIC TJIMOM HHU3KOH M BBICOKOM cTereHu 3nokadectBeHHOCTH (Chen et al., 2005).

E1A-cBsi3piBaromuii 6eox p400 (EP400)

E1A-cBs3eiBarommii 6enok p400 sBisiercs 6emkoM, KoaupyembiM y denoBeka reaoM EP400. p400 sBiset-
csi meauatopoM ElA-MHAynHpyeMOro CHMKEHHSI YPOBHSI SKCIPECCHH PEIENTopa 3MUAECPMAIBHOTO (akTopa
pocta u amonro3a (Flinterman et al., 2007; Samuelson et al., 2005). Myraruu resa EP400 O6butn onvcassl Ajis
TIAIUEHTOB ¢ JINM(OOIACTHBIM JIEHKO30M TIpH OJM3KOM K TaroniHoMy Habope xpomocoM (Chen et al., 2013a).
Bonee Toro, ckpurmHar Manmoit uHTepdepupytomeit PHK Bcero renoma mnentuduimposan EP400 B kauecTse
peryisTopa 3KCIIPECCHHM OHKOT'€HHOT'O YesIoBeYecKoro mnanuiuiomasupyca (Smith et al., 2010). CootHomenne
p400/Tip60 sBRSETCS KPUTHUECKUM ISl TPOIH(Eepallii PaKOBBIX KJIETOK TOJICTON KUIIKK M OTBETA HA JIEKApCT-
BEHHBIE IIPETapaThl MOCPEICTBOM KOHTPOJIS CTPECC-3aBUCHMBIX CUTHAIBHBIX ImyTelt (Mattera et al., 2009).

Yuen cemeiictBa kune3uHos 1B (KIF1B)

Bbruio obHapyxeHo, uro ren KIF1B Ha y4actke 1p36, 4acTo ynajJieHHOM B PakOBBIX KJIETKax HEPBHOTO
TpeOHs, SBISETCS MPOAMONTOTHISCKUM (PAaKTOPOM JUTsl CHMITATHIECKUX TpeamecTBeHHnkoB. Mytanun KIF1B-
OeTa ObUTH OOHAPYKEHBI B TKAHAX (PEOXPOMOIIMTOM M HEHPOOIACTOM, IBYX OMYyXOJeH CUMIATHIECKON HEPBHON
CHCTEMBI, ONpEAEIAOIIeH HanpaBieHus AUPPEPEHIIMPOBKHU, MO3BOJISA MPEAIIONIOKHUTE, YTO 3TOT I'€H HIPacT
pous ipu pake (Yeh et al., 2008). Cesizannsiii ¢ KIF1B curHabHBIN MyTh MOXKET OBITh 33JICHICTBOBAH B TIATOTE-
He3e CBsI3aHHOW ¢ BHpYycoM remaruta B rematoxierounoit kapruHoMbl (Casper et al., 2011). Yposens KIF1B
TIOHIDKEH B KJIETKaxX HewpobmacToM no3muux craauid (Caren et al., 2005; Ohira et al., 2000; Nagai et al., 2000).
Jlokanuzanus MT1-MMP nHa nosepxHoctu knetku 3aBucuT oT KIF1B, xoTopslii, cienoBaTeabHO, UTPAET KpH-
THUYECKYIO pOJIb B MHBa3WM paka sxenynka (Dong et al., 2013). KIF1B accomuupoBan ¢ ¢peoXpoMOIUTOMaMH,
HeWposHAOKpUHHEIMU onyxoisimu (Galan and Kann, 2013).

Rho-cBsa3zannblii 6e10k 3, cogepskamuii nomed BTB (RHOBTB3)

Rho-cBsi3annsIii 6enok 3, copepxammii nomeH BTB, y mozeii konupyercst reaom RHOBTB3. RHOBTB3
SIBIISICTCS. YICHOM 3BOJIIOIIMOHHO KoHcepBaTtuBHOTO mojaceMeiictBa RhoBTB Rho I'T®a3 (Rivero et al., 2001;
Boureux et al., 2007). IToBbimenHbIiH ypoBeHb dKcnpeccnd TeHoB RHOBTB HabmogaeTcsi B HEKOTOPBIX pako-
BBIX KJIETOUHBIX JIMHUAX, YTO YKa3bIBAa€T Ha TO, YTO 3TH OEIKH MOTYT y4acTBOBaTh B oHKoreHese (Ramos et al.,
2002). Berthold u coast. (2008) ommcany Takxe MOTEHIIMAIBHYIO poiib TofcemeiictBa RhoBTB B onkorenese
(Berthold et al., 2008b). ITonmwxkennstit ypoBeHs dxcnpeccun reHoB RHOBTB n CUL3 HaGmomancst B o0pasmax
TKaHM OMYXOJIei modYek u MoouHoM xene3bl (Berthold et al., 2008a).

Ynen cemeiictBa kuHe3uHoB 7 (KIF7)

I'en KIF7 komupyeT accOMMPOBAHHBINA C PECHUTYATBIMU KJIETKaMU OEJOK, IPUHAIEKAIINN K CeMEHCTBY
KWHE3WHOB. DTOT 0EJIOK UrpaeT poJib B CUTHAJILHOM ITyTH reHa sonic Hedgehog (SHH) nocpenctBom perysinun
¢axropos tpanckpunuuu GLI (Li et al., 2012b). On BemoaHsAET QYHKINK HETATHBHOTO PETYJSATOpa CUTHAIBHO-
ro nytu SHH, npenorspamiast HexenaTenpHyto aktuBanuto GLI2 B oTCyTCcTBUUM NMraHfa, U MOJNOKUTEIBLHOTO
perynstopa, npenorspainas mpoueccunr GLI3 B ero penpeccophyto dopmy. KIF7 npudacteH k pa3BuTHIO He-
KOTOpBIX 3a00JieBaHWi, BKItoUas cuHApoM JKyOepa, THAPOJIETANBHBIA U aKpOKAIOCATbHBIA CHHAPOMBL. OH
TaKKe yJacTBYeT B 00pa30BaHUM NMEPBUYHBIX IWINH U cUrHaIbHOM Iyt Hedgehog m Moxer urpars poss npu
pakoBeix 3a0oneBanusx (Klejnot and Kozielski, 2012). AGeppanTHas akTuBarus curHaibHoro mytd Hedgehog
BEZIET K MaTOJIOTHYECKUM MOCIEACTBHAM IIPU PA3JIMYHBIX OIyXOJIEBBIX 3a00JIEBaHMAX UEIIOBEKA, TAKUX KaK PaK
JKeMyIKa U pak o pkenynoanoi skene3sl. KIF7 3aaeiictBoBan B curHabHOM myTd Hedgehog (Katoh and Katoh,
2005).

MuToren-akTuBupyemas nporenakunasa 6 (MAPKG6)

MuroreH-akTuBupyemas nporeunkrnHaza 6 (MAPK6, HaspiBaemas taxxke ERK3) - ato depment, koTopsrii
y yenoBeka koaupyercsi reHoM MAPK6. MAPK6 sBisercs unenom cemeticta Ser/Thr mpotennkunas 1 Hanbo-
Jiee TECHO CBSI3aH C MUTOTCH-aKTHBUPYEMbIMH NTpoTenHKknHa3aMu (M AP-kuHa3amn). [ToBeiienre ypoBHS TpaH-
ckpuntoB ERK3 HaOnromaercst B TKaHSAX paka MMOJOCTH PTa B CPABHEHHH CO 37I0POBOM TKaHbBIO; B TKAHH KOJIO-
PEKTaIBHOTO paka UMeIoTcs Ooiiee BhIcOKMe ypoBHH dkcripeccun ERK3 mo cpaBHeHMIO co cMeXHOH HOpMaib-
HOW cim3ucTolt 06omoukoii. [ToBeimennsie ypoBHE Oesika ERK3 acconmupyrores Takke ¢ pakom xemynka. [1o-
BEINIIEHNE YpOBHS TpaHCKpunToB ERK3 wmnu ypoBHs Oenka HaOMoMamM TaKkKe B KIIETKAX paka MOJIOYHOH XKelre-
3bI, MEJTAHOMBI M HEMEJIKOKJIeTOUuHOTO paka Jierkoro (Kostenko et al., 2012). KonkpeTHble HaOIIOACHUS TI03BO-
JSTIOT TIPEANoNoxuTh, 9To ERK3 MoxxeT urpaTs onpezneneHHbIe POy B CYNPECCHU OIYXOJH, BKIFOUYast €TO BBI-
paKeHHOE BJIMSIHME KaK HEraTUBHOTO PETYNIATOPA Ha XOA KIETOYHOTO LUKIIA, KICTOUHYIO IPOIu(epaIuio U MH-
rpanuto (Cargnello and Roux, 2011).

I'omosor rena Asp (aHOMATBHOIO reHa, KOAMPYIOIIero 0eJIok BepeTeHa NeJIeHHs), ACCOHMMPOBAH-
HbII ¢ Mukpouedanuei (xpozodpuna) (ASPM)

AHOMaIbHBIH T'eH, KOAUPYIOIUH 0eslok BepeTeHa aeienust (ASPM), acconnnpoBaHHEIH ¢ MUKporedai-
eil, sSIBJIeTCS YEeJIOBEUECKHM OPTOJIOTOM T'eéHa aXxpOMaTH4eCKOro BepeTeHa Jpo3oduisl (asp). ASPM Obut 3anei-
CTBOBaH B (JOPMHUPOBAHHUH, OPUEHTAIIMN BEpETEeHA AEIEHUS, TPOXOXKICHNH (a3bl MUTO3a U uToKuHEe3e (Van et
al., 2009); (Higgins et al., 2010). N36siTounas sxcupeccuss ASPM, kak 1 MHOTHX Wnt-aKTUBHPYIOITHUX KOMIIO-
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HEHTOB, ACCOLIMUPYETCS C MOBBIIICHHOHN KIETOYHOW Mposindepannei 1 pa3BUTHEM OITyXOJIH, MOAEPKHUBasi 00-
miee BausiHue Ha mponmdepanuro (Lin et al., 2008); (Bikeye et al., 2010); (Vulcani-Freitas et al., 2011). ITo-
CKOJIBKY M30BITOUHAs dKcpeccust ASPM HaGmoganacs B HECKOJIBKUX KIETOYHBIX JIMHHUAX OIYXOJICH, I CHHXKE-
Hue ypoBHS ASPM mHrnOoupoBayio kieTouHyro npoimdeparuio, B 0oapmuHCTBe MyOnukaruii ASPM npennara-
eTCsl B KaueCTBe HOBOW MUIIICHH NPOTHBOPaKoBOW Teparmuu. [lpu mymbrudopmuoii rmrodmactome ASPM ske-
MIPECCUPYETCs] B BBHICOKOM CTEIEHH M30BITOYHO 10 CPABHEHUIO C HOPMAJIBHBIM TOJIOBHBIM MO3TOM H JAPYTHMHU
Tkaussmu opranm3ma (Horvath et al., 2006). Heckonbko ncciieoBaHui 0OHAPYKHIIH, YTO YPOBHHU IKCIIPECCHU
ASPM HMEIOT 4EeTKYIO TOJIOKHUTEIHHYIO KOPPEIAIUIO ¢ (PEHOTUIIOM U CTEIEeHBIO 3JI0Ka4eCTBEHHOCTH 1Mo BO3,
Tak kKak ASPM H30BITOYHO IKCIPECCHPOBAICS B KJIETKaX MYJbTH()OPMHOH TIMOOIACTOMBI MO CPaBHEHHIO C
acTpOLMTOMaMH, M SKCTIpeccHst Bo3pacTaia npu penuausax (Bikeye et al., 2010; Bikeye et al., 2011; Hagemann
et al., 2008; Marie et al., 2008). IIpennonaranock, yto ASPM y4acTByeT B 31710Ka4eCTBEHHOM IIPOIPECCHPOBa-
HHUH TJIMOMBI M TIPE/ICTAaBISIET cOOOH NMpHBIIEKATEIbHYIO TEPaAeBTHYECKYIO MUIIeHb. JKenpeccust ASPM orpu-
[aTeJIbHO KOPPENIUpPYeT ¢ KIMHUYECKHM HCXOJO0M IpH MysbTH(opMHON rimobmactome (Horvath et al., 2006;
Visnyei et al., 2011).

Benok 4 noaaep:kaHusi CTPYKTYpbI XpoMocoM (SMC4)

Benkn, mopnepxxuBaroue cTpykrypy xpomocoM (SMC), sBistroTcst XxpomocoMHbIME AT®d-azamu ¢ BBICO-
KOI KOHCEpPBATHBHOCTHIO OT OakTepHil IO YelmoBeKa, KOTOPhIE UTPAIOT (yHIAMEHTAIBHYIO POJIb BO MHOTHX ac-
MEKTax TMOIePKaHMsI CTPYKTYPHI BBICIIETO TIOpsAKa B XxpoMocoMax u ux auHaMmuku (Losada and Hirano, 2005).
Benox SMC4 sBnsercss neHTpalIbHBIM KOMIIOHEHTOM KOMIIJIEKCa KOHICHCHHA, KOTOPBIH MIpaeT Pojb MpPH KOH-
JIEHCAITMM XpOMaTHHA, a Takke ObUT CBs3aH C SIPBIIIKOBOHN cerperamueid, penapamnuei JJHK u coxpanenuem
xpomatuHOBOrO Kapkaca (Cervantes et al., 2006). SMC2 u SMC4 (QyHKIHOHUPYIOT B KauecTBE LICHTPA KOM-
IUIEKCOB KOH/ICHCHHA, KOTOPBIE HEOOXO0AMMBI I cOOpKH 1 cerperanuu xpomocomsl (Losada and Hirano, 2005).
HUccnenoBanus ¢ momouipio [THP ¢ oOpatHO# TpaHcKpunuuei o0pa3oB pakOBOH OITyXOJM YEIOBEKa MOKa3bl-
BatoT, 4To PHK BBICOKO 3KCIIpeccHpyeTcsi BO MHOTHX PaKOBBIX KJIETOYHBIX JIMHHUAX M 00pa3Iax TKaHU PaKOBOH
OITyXOJIH, BKJIIOYasi TKAHU PAKOBBIX OIYXOJIEH MOJIOYHOM JKeJIe3bl, PEICTATENILHO JKeNIe3bl, TOJICTONW KHIIKH H
oKeTyI0IHOM kene3bl uenoneka (Egland et al., 2006).

Tuopenokcun 2 (TXN2)

TXN2 koaupyeT MHTOXOHAPHAIHHOTO YJIEHA CEMEWCTBa THOPEIOKCHMHOB, TPYIIIBI MaJIbIX MHOTO(YHK-
IIUOHABHBIX OENKOB, YYACTBYIOIINX B OKHCIHTEIHHO-BOCCTAHOBHUTEIBHBIX mporeccax. Kommpyemsiii Oenok
MOJKET UTPATh BAaXKHBIC POJIM B PETYIHIIHAN MEMOpPAHHOTO IMOTEHIHAJIa MUTOXOHAPHI U B 3aIUTE OT alomNTo3a,
BbI3bIBaeMoro okuciieHueM (Tanaka et al., 2002). TXN u TXN2 peryaupyioT npoaudepannio 1 BBKHBAEMOCTh
ME3eHXHMAaJIbHBIX CTBOJIOBBIX KJIETOK, 00pa30BaHHBIX M3 JKUPOBOH TKaHMU, M 3TH TPOLECCH OMOCPEAYIOTCS aKTH-
Banmeit ERK1/2 (Song et al., 2011). Tak kak THOPEIOKCHH Y4acTBYET B CTUMYJISILIMHA POCTA PAKOBBIX KJIETOK H
UTpaeT pojb MHTHOWTOPA aronTo3a, OH MpeCcTaBisieT co00H MHUIIEHB IS pa3padOTKH JIEKapCTBEHHBIX CPE/ICTB
JUIS JISUSHHUS M peaynpexaeHns paka. bemok TXN2 cBsi3an ¢ pakom Mono4Ho# xenessl (Seibold et al., 2011), n
no3ToMy nentuj ¢ nocnegosarensHocTsio SEQ ID NO: 99 takke npuUrofeH npu 3ToM MOKa3aHUU.

Benox CSRP2 cBs3an ¢ renarokieroynoit kapuuHomoii (Midorikawa et al., 2002), u mosTomMy nenTup c
nocnenoBareabHoCcThI0O SEQ ID NO: 1 Taxke NpuUroaeH mpu 3TOM MOKa3aHHH.

bemox ELOVL2 cBsi3aH ¢ TenaTokieTo9Holn kapiuHoMoit (Zekri et al., 2012), 1 mo3TOMy NENTHI € TTOCIIe-
noBatenbHOCThIO SEQ ID NO: 3 Takke mpuUroJieH Ipu 3TOM MTOKa3aHUH.

Bbemox KIF1 A cBsizaH ¢ MIIOCKOKJIETOYHOH KapImHOMO# To1oBHI U e (Demokan et al., 2010; Kaur et al.,
2010; Loyo et al., 2011; Pattani et al., 2010; Guerrero-Preston et al., 2011), nefipo6mactomoii (Hartomo et al.,
2013), pakom serkux (Loyo et al., 2011), pakoM IUTOBUIHO# jKeJIe3bl U MOJIOUHOM >kene3Hl (Brait et al., 2012;
Ostrow et al., 2009), u nosromy mentua ¢ nocienosarenbHocTeio SEQ ID NO: 6 Takxke IMpUToIeH MpH ATHX
MOKa3aHMSX.

Benox GRIK3 cBs3an ¢ pabaoMuocapkoMoi/MenyuiobaacToMol, HelpoOIacTOMOH, KapIIMHOMOW IINUTO-
BUJHOM KeJIe3bl, PaKOM JIETKUX, aCTPOIIMTOMOM, MHOKECTBEHHON MUenoMOi, T-KIeTOUHOH JlekeMuel, pakoM
MOJIOYHOH KeJe3bl U aJleHOKapIMHOMOI1 TosicToro kumeynuka (Stepulak et al., 2009), u mosToMy nenTuz ¢ Ho-
cienoBaTebHOCTRIO SEQ ID NO: 8 Takke mpuroieH MpH dTHX TOKa3aHUsAX.

Bbemox SEZ6L cBszan ¢ pakom serkux (Raji et al., 2010; Gorlov et al., 2007), kapiuHoMoii skenynka (Kang
et al., 2008), koopekTaTbHBIM pakoM (Suzuki et al., 2002), 1 moaToMy menTH ¢ mocyienoparenbHocThio SEQ ID
NO: 9 Takxe MPUTOACH MPHU ITUX ITOKAZAHHSIX.

Bbemox KCNJ10 cBsizan ¢ actpouutomoii (Tan et al., 2008), u mo3TOMy MENTHA C IMOCIEIOBATEILHOCTHIO
SEQ ID NO: 12 Takxe NPUTOACH IPU 3TOM TTOKa3aHHH.

Benox SCARA3 cBszan ¢ pakom simuanka (Bock et al., 2012), pakom npezncrarensHO# skene3s! (Zhu et al.,
2009), u moaTomMy nentua ¢ nocieaoBaTenbHOCThI0 SEQ ID NO: 16 Takke IpUTOEH IPU 3TOM MOKA3aHUH.

Benox CLU cas3an ¢ pakom xenyaka (Bi et al., 2010), pakom simunuka (Yang et al., 2009), pakom mMonou-
Howt xene3sl (Niu et al., 2012), pakom nerkux (Panico et al., 2013), remaroknerounoii kapuuHomoii (Chen et al.,
2012a), xonopekTanabpHeIM pakoM (Rodriguez-Pineiro et al., 2012), pakom mpezncraresnsHo# sxene3sl (Ammar and
Closset, 2008), pakoM momxkenynouHo xenessl (Jin et al.,, 2012), 1 mo3ToMy MENTH] ¢ TOCIEIOBATEIFHOCTHIO
SEQ ID NO: 18 Takxe NpUTOACH IMPHU ITUX IMOKA3AHHSIX.

Bemox CERSI1 cBs3aH ¢ MIOCKOKIESTOYHOM KapiimHOMOHN TooBel U meu (Senkal et al., 2007), u mosTomy
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nentuj ¢ nocnegoparensHocTeio SEQ ID NO: 19 Takke IpUrofieH Npu 3TOM MOKa3aHHUH.

Benok SLC35E1 cBs3an ¢ kapuuHOMOoii mpsimMoit kumku (Rimkus et al., 2008), 1 mosTOMy menTH C mocIie-
noBatenbHOCTEIO SEQ ID NO: 24 Tarxke MpUTOACH MPH dTOM IMOKa3aHUH.

Bemox COL20A1 cBs3an ¢ pakom MoiouHoi xene3bl (Huang et al., 2013b), n mosTOMy NMENTHJ € TOCIIE0-
BatenbHOCTHI0 SEQ ID NO: 28 Takke MpUToJeH MPH 3TOM MOKa3aHUH.

Bbemox EGFR cBsi3an ¢ moueuHokieTounoi kapruaomoit (Lee et al., 2008b), pakom npeacrarenpbHON xele-
31 (Wang et al., 2013), pakom srerkux (Bivona et al., 2011), menanomoii (Girotti et al., 2013), mI0CKOKIETOYHOM
kaprimHOMO# TosnoBbl 1 men (Deng et al., 2013), pakom momnouHoi kene3sl (Li et al., 2009), pakom ToncToi
kuikn (Yokoi et al., 2005), u mostomy nentux ¢ nocneposarenbHocteio SEQ ID NO: 29 takxke npurozaeH npu
9THX MOKa3aHHAX.

Benox WLS cBs1zan ¢ menanomoii (Yang et al., 2012b), a 6enoxk MIER1 cBsizaH ¢ pakoM MOJIOYHOH KeJIe3bl
(McCarthy et al., 2008), u moatomy menTun ¢ mocieaoBareabHOCTEI0 SEQ ID NO: 31 Takke mpUTOICH MPH STHX
MOKa3aHMSX.

Benox IRS2 cBs3an ¢ pakom monounoit xenessl (Clark et al., 2011), pakom npencrarensHoi xene3sl (Heni
et al., 2012), pakom xemynka (Zhao et al., 2012a), pakom smaauka (Meunier et al., 2010), sHTOMETpHYECKUM
pakom (Cayan et al., 2010), 1 moaToMy nienTua ¢ mocienaoBareabHocThi0 SEQ ID NO: 32 Takke mpUToAcH IpH
STHX MOKa3aHUSIX.

Bbemox TNC csizan ¢ pakom Tojicroit kumku (De et al., 2013), aneHokucTo3Hol kapumHoMoit (Siu et al.,
2012), roromeckoi anrunodudpomoii HocornoTku (Renkonen et al., 2012), pacnpoctpanernoit menanomoit (Fu-
kunaga-Kalabis et al., 2010), pakom momkenynodnoit sxene3sl (Paron et al., 2011), 1 mosToMy menTU ¢ MOCe-
nposarenbHOCThI0 SEQ ID NO: 34 takxke IpUroJeH MpU 3TUX NMOKa3aHUSIX.

Benox MAP1B cBsizan ¢ Helipobiactomoit (Willoughby et al., 2008), 1 mosTomy mentuasl ¢ mociaenoBa-
tensHOCTAMHU SEQ ID NO: 35 u 47 Takke OpUTOAHBI IPU ITOM TOKa3aHUH.

Benox IRSADORA3 cBsizan ¢ pakoM npejcTaTenbHoOM xenessl (Jajoo et al., 2009), renaroxiieTouHON Kap-
muHoMou (Bar-Yehuda et al., 2008), nepBudnbsiM pakom muToBUAHO# *kene3sl (Morello et al., 2008), kapuuHO-
Moit Tonctort kumku (Gessi et al., 2004), pakom moueBoro my3sips (Kim et al., 2010), u mo3TOMy TIenTH ¢ MO-
cienoBaTebHOCTRIO SEQ ID NO: 37 Taxke NPUTOACH MPH 3TOM ITOKAa3aHHUH.

Bemox NLGN4X cBsizaH ¢ XKeJIyI09HO-KUIIIEYHBIME CTpOManbHBIMU omyxoismu (Prakash et al., 2005), u
MO3TOMY MenTH ] ¢ TIocaeaoBaTenbHOCTEI0 SEQ ID NO: 39 Takke mpuUTofeH MPH 3TOM MOKa3aHUH.

Bbemox DPP3 cBs3an ¢ mepBUYIHON KapImHOMO# ssmuHuKa (Simaga et al., 2003), u mo3ToMy NEnTHI C T0-
cienoBaTebHOCTRIO SEQ ID NO: 41 Taxke MpUTOACH MPH 3TOM ITOKA3aHHUH.

Benox USP11 cBs3an ¢ pakom MonouHo# xeie3bl (Bayraktar et al., 2013), mpoTokoBo# ajieHOKapIIUHOMOM
MoJpKeTyA0uHOM xene3sl (Burkhart et al., 2013), u mosTomy mentun ¢ mocienoparensHocThio SEQ ID NO: 42
TaKoKe TMPUTO/ICH ITPH 3TOM TTOKa3aHUH.

Benok EIF4E cBs3an ¢ pakoM MonouHo# skene3sl (Zindy et al., 2011), pakom meiikn matku (Wang et al.,
2013), nocornmoroynoi kapuuHomon (Wu et al.,, 2013), agmeHokapuMHOMOW KapAuaJbHOTO OTIeNa >KEIyIKa
(Yang et al., 2013), pakom neuenu (Wang et al., 2012b), kaprmHomotii ropranu (Yi et al., 2012), pakom momke-
mymodHo# xkene3bl (Martineau et al., 2013), memanomoit (Populo et al., 2012), HMPJI (HeMeNnKOKJIETOUYHBIM pa-
koM Jterkux) (Li et al., 2012a), mIocKoKJIETOYHON KapIMHOMOU rojioBsl W mren (Sunavala-Dossabhoy et al.,
2011), paxom neuenu (Cillo et al., 2011), pakom mpencraTensHoi sxenesnl (Hay, 2010; Furic et al., 2010), sumo-
MetprdeckuM pakom (Choi et al., 2011), m moaTomy mentun ¢ nocneaoBatenbHOCTEI0O SEQ ID NO: 43 Takke
MIPUTOACH TP 3TUX MOKA3AHUSAX.

Benok CCT7 ces3an ¢ pakom Tosictoro kumeynuka (Nibbe et al., 2009), 1 mo3ToMy HENTH C MOCIEA0BA-
tenbHOCTEI0 SEQ ID NO: 45 Taxxke NpUrofeH Npyu 3TOM NMOKa3aHHUH.

Benok SOX9 ces3an ¢ meTactatndeckoit Menanomoii (Rao et al., 2010), a 6emok SOX10 cBsizaH ¢ MenaHO-
Mol (Mohamed et al., 2012), pakom citorHO# sxene3sl (Ohtomo et al., 2013), kapIIMHOMOIT MOJIOYHOI *KeJe3bl
(Cimino-Mathews et al., 2013), u moatomy menTun ¢ nocienosatenbHocThi0 SEQ ID NO: 49 Taxke npuroaeH
NP 9THX [TOKA3aHMAIX.

Bbemox CDK4 cBsizan ¢ pakoMm nerkux (Puyol et al., 2010), mI0CKOKIETOYHOW KapIIMHOMOW ITOJIOCTH pTa
(Poomsawat et al., 2010), rematoxierounoit kapuuaomoii (Chen et al., 2013b), pakoMm MomouHoi# xene3sl (Harri-
son Pitner and Saavedra, 2013), u mosTomy mentuy ¢ nocienoBatebHOCThI0O SEQ ID NO: 52 takke npurojeH
TIPY 3TUX MTOKA3aHUAX.

Bbemox CDK6 cBsi3aH ¢ TUIOCKOKIETOYHON KapimHOMO# mostocTr pta (Poomsawat et al., 2010), remaTokire-
touHoi kapumHomoi (Chen et al., 2013b), m mosTomy mentuy ¢ nocienoBatebHOCTRI0O SEQ ID NO: 52 takxke
MPUTOJICH IIPH ITHX MOKa3aHUSIX.

benox MAGEF1 cBsizan ¢ pakom serkux (Tsai et al., 2007), manueHTaMu C KOJOPEKTaJbHBIM PAaKOM
(Chung et al., 2010), u mosToMy mentuy ¢ nocieaoBatebHOCcTEI0 SEQ ID NO: 53 Takke MpUTOACH IPU ITHUX
MOKa3aHMSX.

Benox NLGN4X cBsizaH ¢ elyI049HO-KHIIEYHBIM CTpoMabHBIM pakoM (Prakash et al., 2005), n mostomy
nentuj ¢ nocnegoparensHocTeio SEQ ID NO: 55 Takke IpUrOfeH NpU 3TOM MOKa3aHUH.

Bemox VPS13B cBsi3aH ¢ pakoM kelyaKa U KOJOpeKTaabHbIM pakoM (An et al., 2012), 1 mo3ToMy nenTup
¢ mocnenoBatebHOCTHI0 SEQ ID NO: 56 Taxke mpuUToeH MPH 3TOM MOKa3aHUH.
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Bennox NRCAM cBsi3aH ¢ mamuuisipHOW KapuuHOMOH muroBuaHoW xenesbl (Gorka et al., 2007), pakom
toncroro kumeynuka (Chan et al., 2011), pakom npeacrarenpHoit xenessl (Tsourlakis et al., 2013), u mosTomy
nenTua ¢ nocnenpoBatenbHOCTHI0 SEQ ID NO: 57 Takke NPUTOJCH NMPHU ITUX TTOKA3aHUSIX.

Bbenmox RADS54B cBsi3an ¢ miIoCKoKIeTOUHOH KaprmHoMoi mumeBoaa (Li et al., 2013a), u mosToMy menTu
¢ mocnenoBatebHOCTHI0 SEQ ID NO: 58 Takke mpuroieH mpy 3TOM MOKa3aHUH.

Bbemox FABP7 cBsizan ¢ modyeunoknerounoi kapuuaomoii (Teratani et al., 2007), menanomotii (Goto et al.,
2006), pakom momouHo# xene3nl (Liu et al., 2012a), u mostomy mentuasl ¢ mocienoBateabHOCTIME SEQ 1D
NO: 59 u 80 Taxxe MPUTOTHBI TIPH dTUX MTOKA3AHUSX.

Benok TACC3 cBs3an ¢ pakom Jyerkux (Jung et al., 2006), u mo3TOMy HENTHA C MOCIEAOBATEIBHOCTHIO
SEQ ID NO: 62 takxe IpUroJeH Ipy 3TOM NTOKa3aHHH.

Benox IGF2BP3 cBsi3an ¢ pakom xenyaka (Wang et al., 2010; Okada et al., 2012), renarokieTouHOH Kap-
mmHOMOM (Wachter et al., 2012), mmockokierounoi kapuuHomoii si3eika (Li et al., 2011a), pakoM monoctr pra
(Hwang et al., 2012) u modeyHo-kIIeTOYHOH KapruHOMo# (Jiang et al., 2000), remaToKIETOYHON KapIIHHOMOU
(Riener, 2011), mmockokieTouHoM KapruHOMOoi nHBasuBHoro tuma (Lu et al., 2011), neiipodractomoii (Chen et
al., 2011), mmockoxieTouno# kaprmHoMmoii Jerkux (Kobayashi et al., 2004; Findeis-Hosey and Xu, 2012), rim-
obnactomoii (Suvasini et al., 2011), mpoTOKOBO# aAeHOKAPIIMHOMOH MO KETYA0UHON keme3nl (Yantiss et al.,
2008; Schaeffer et al., 2010; Wachter et al., 2011), mepBUYHON aJI€HOKHCTO3HOW KapPIIMTHOMON MOJIOYHOH XKeJre-
3bI (Vranic et al., 2011), xkaprurOMamu npeacTarenbHol xenesbl (Ikenberg et al., 2010), kaprHOMaMH IIXATO-
BHUHOM xene3bl (Jin et al., 2010), srmomeTrpudeckoii axeHokapruaomoit (Li et al., 2007), menmanomoii (Pryor et
al., 2008) u pakom ssmanmka (Gu et al., 2004), 1 mostomy nenTtua ¢ mocienoBareabHOcThio SEQ ID NO: 66 Tak-
K€ IPUTOJICH TIPH 3TUX MOKa3aHHIX.

Benok DROSHA cBs3an ¢ pakom MonouHO# xene3sl (Passon et al., 2012), pakom suanauka (Merritt et al.,
2008), sunomerpuueckum pakoM (Torres et al., 2011), pakom mreiiku mMatku (Zhou et al., 2013), pakom xenyaka
(Tchernitsa et al., 2010), xonopexTanpHON KapruHoMol (Papachristou et al., 2011)pakoM MOYEBOTo My3bIpS
(Han et al., 2013), pakom numieBoaa (Sugito et al., 2006), moueuno-kineTouHoM kapimaomoit (Lin et al., 2010b),
BBEDKHBAEMOCTBIO TIpH pake jerkux (Rotunno et al., 2010), u moaToMy nentuz ¢ nmocienoarenbHocThi0 SEQ ID
NO: 67 Taxxe IpUroIeH PH dTUX TTOKA3aHUAX.

bemox ABCA13 cBsizan ¢ kapuuHoMoi MojouHoi kene3nl (Hlavac et al., 2013), komopekTanbHON Kapiy-
Homoti (Hlavata et al., 2012), n mostomy nentua ¢ mocnegaopareabHocThio SEQ ID NO: 68 Takxke mpuroaeH npu
atux nokazanusx. benok CCNBI1 cBsi3an ¢ konopekraiapHou kapimHoMoit (Li et al., 2003), moyedHo-KIeTOUHBIM
pakom (Tsavachidou-Fenner et al., 2010), pakom MosouHO# kene3sl (Aaltonen et al., 2009; Agarwal et al., 2009;
Suzuki et al., 2007; Chae et al., 2011), meagymio6mactomoii (de et al., 2008), MIOCKOKIETOYHBIM PAKOM JISTKHX
(Kettunen et al., 2004), »eXy10YHO-KHIIEYHBIMU cTpoManbHbIME oryxoisiMu (Koon et al., 2004), mrockoxe-
TOYHOW KapumHomoil mumeBoaa (Song et al., 2008), miockokneToyHol kapuuHoMmoil ropranu (Dong et al.,
2002), mIIocKoKIeTOYHOM KapunHOMOH si3b1ka (Harada et al., 2006), kapuuHOMaMu HaarmodeyHUKoB (Soon et al.,
2009), anenokapruHoMoit jerkoro (Wikman et al., 2002), HemenkoxieTounsM pakoM Jerkux (Cooper et al.,
2009), pakom meiiku Matku (Zhao et al., 2006), mposakTHH-CEKPETHPYIOIMUMH OmyXxoJisiMu runodusa (Raverot
et al., 2010) u mouyeuHo-kiIeTouHOM KapruaomMoi (Ikuerowo et al., 2006), ¥ TO3TOMY MENTH C TOCIEIOBATENh-
HocThio SEQ ID NO: 69 Taxke MpUroaeH mpu dTUX MOKa3aHUAX.

Bbemox CNOT1 cBsizan ¢ pakom MonodHoH xene3bl (Winkler et al., 2006), u mosToMy TIENTHI C TIOCTIEIOBA-
teapbHOCTHI0O SEQ ID NO: 70 Takke mpUTroJieH IpH dTOM MTOKa3aHUH.

Bbemox BIRCS cBsizan ¢ pakom MojouyHOM kene3bl (Yamashita et al., 2007; Al-Joudi et al., 2007; Span et
al., 2004), pakom numeBona (Sato et al., 2006), xonopekTaiasHeIM pakoM (Tan et al., 2005), cBeTnokIeTOYHOM
novevyHo-ki1eroyHoi kapuumaomoit (Kosari et al.,, 2005), pakom nomkemynodHoi skene3sl (Mahlamaki et al.,
2002), mrockokinerounoi kapruHomoit (Lo et al., 2001), pakom nerkux (Krepela et al., 2009) u neitpobnacro-
moit (Lamers et al., 2011), u mosTomy nentux ¢ nocnenosarenbHocteio SEQ ID NO: 72 Takxke npurojeH mnpu
9THX MOKa3aHMAX.

Benok ZNF3 cBszaH ¢ miockokieTouHoW kapuuHoMoit ronoBsl u men (Nichols et al., 2012), u mosTomy
nenTua ¢ nocnempoBatenbHOCTRI0O SEQ ID NO: 81 Takke mpuUroeH mpy 3TOM MOKa3aHUH.

Bemox PJA2 cBs3an ¢ pakom muroBuaHON *xkene3sl (Cantara et al., 2012), 1 mo3TOMY IENTH]T C TTOCTIEA0BA-
teapbHOCTHI0O SEQ ID NO: 84 Takke mpUroJieH Py dTOM MTOKa3aHUH.

bemox GPMG6B cBsizan ¢ pakom Monouro# kene3sl (Urban et al., 2011), 1 mo3TOMy TIENTHIT ¢ TIOCTIEI0BA-
teapbHOCTHI0O SEQ ID NO: 86 Takke mpUToJIeH IPH dTOM MTOKa3aHUH.

Bemox OLIG2 cBsi3an ¢ pakoM MosouHoi xene3bl (Kamalakaran et al., 2011), 1 mosToOMy ENTH]T € TTOCIIE-
nposarensHOCThI0 SEQ ID NO: 91 takxke mpUrojeH mpu 3TOM NOKa3aHUH.

Benox VCAN cBsizan ¢ pakom stmaHuKa (Zhang et al., 2012), pakom monounoii xeinessl (Nara et al., 1997),
paxom Ttoscroro kumeunuka (Yoon et al., 2002), pakom xoxu (Kunisada et al., 2011), pakom serkux (Rotunno
et al., 2011), moueuno-kinerouHoi kapruaomoii (Dondeti et al., 2012), 1 mO3TOMY MENTHI ¢ TOCIEIOBATEIHLHO-
cteto SEQ ID NO: 92 Tax:ke nIpuroneH npyu 3TUX NOKa3aHUSAX.

Benok SMOX cBsi3aH ¢ pakoM MpencTaTenbHoM xkene3bl (Goodwin et al., 2008), pakoM MOJOYHOM JKeIIe3bI
(Cervelli et al., 2010), m mosTomy mrentuA ¢ nocienoarenbHOocTEI0 SEQ ID NO: 93 Takke mpuUrojeH MpH 3THX
MTOKA3aHUAX.
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Benok EXOC7 cBs3an ¢ pakoM MosouHOH skene3sl (Yau et al., 2010), u mo3ToMy menTuj ¢ MOCIICA0Ba-
tenbHOCTEI0 SEQ ID NO: 94 taxxke npUrofeH mpu 3TOM NMOKa3aHUH.

Bbemox LZTS1 cBszan ¢ pakom mpencraTensHo# xene3bl (Hawkins et al., 2002), pakom nerkux (Lin et al.,
2013), pakom mMoueBoro mmy3sips (Abraham et al., 2007) u pakom monouHo# kene3bl (Chen et al., 2009), u mo-
3TOMY NIenTH]I ¢ TocienoBaTebHOCThI0 SEQ ID NO: 95 Takxke MpUTOACH MPH ITUX ITOKA3AHHSIX.

Bemox FADS2 cBsi3aH ¢ remaTokJIeTOYHOW kapuuHomon (Muir et al., 2013), pakoM MOJOYHON KeJIe3bl
(Pender-Cudlip et al., 2013), u mo3atomy mentuj ¢ nocieaoBarenbHOCThI0O SEQ ID NO: 96 Taxke MpUroAeH npu
STOM HOKa3aHUH.

Benok ASCLI cBs3an ¢ pakom nerkux (Borges et al., 1997; Jiang et al., 2004; Osada et al., 2005), uHeitpo6-
nmactomamu (Singh et al., 2004), mexyspHOH aneHokapunHOMOM mmToBUAHON sxene3bl (Kastan et al., 1990),
paxoMm MostouHo# sxenessl (Righi et al., 2012), pakom npexacrarenbHoi kenessl (Rapa et al., 2008), sxerynouno-
KUIICYHBIMH HEHPOIHIOKpUHHBIMU omyxomsiMu (Shida et al., 2005), n mosToMy HenTHz ¢ MoCIeA0BaTEIHHO-
cteto SEQ ID NO: 98 Tax:ke npurosneH npu 3TUX NOKa3aHUSAX.

Benox NKAIN2 cBsizaH ¢ pakom npejcraTenabHo xenes3bl (Mao et al., 2011), n mosToMy mentuz ¢ nocie-
noBatenbHOCTEIO SEQ ID NO: 100 Takke npUroJieH Mpu 3TOM MOKa3aHUH.

bemox PCDHG A12 cBs3an ¢ pakoM MoueBoro my3bips (Reinert et al., 2011), pakom snerkux (Lu et al.,
2006), 6emoxk PCDHGC3 cBsi3an ¢ koopekTanbHo# kapauaomMoit (Dallosso et al., 2012), 6emok PCDHGC4 cBsi-
3aH ¢ Helpobiactomoii (Abe et al., 2008), 6enok PCDHGB6 cBs3an ¢ pakoM Moio9HOH sxene3sl (Miyamoto et
al., 2005), u moatomy nentuy ¢ nmocienoBareabHocThi0 SEQ ID NO: 101 Taxke mpurojeH Mpu 3THX MTOKa3aHU-
AX.

Benok ARHGAP21 cBsi3aH ¢ INTOCKOKJICTOYHOW KapIuHOMOW rojoBkl U mien (Lazarini et al., 2013) u, no-
3TOMY, nentuj ¢ nocaegoBatensHocThio SEQ ID NO: 102 Takske NpUroaeH npy 3TOM IMOKa3aHUH.

Bbennox PNMA?2 cBs3an ¢ pakom cemenHuka (Mathew et al., 2007), pakom MosnouHo# >kene3sl (Sahashi et
al., 2003), pakom nerkux (Barnett et al., 2001), HeHPOIHIOKPUHHBIMH OITyXOJISIMH TOHKOTO KHIIEYHUKA U METa-
crazamu neuenu (Leja et al., 2009), u nosromy nentup ¢ nocnenosaresnsHocThio SEQ ID NO: 103 taxke mpu-
TOJICH MPH ITUX MTOKA3aHHUAX.

Bbemox APC cBsi3aH co ciopaJiideCKUMHU KOJIOPEKTATEHBIME | XKeTyA0IHbIMU ormyXossiMu (Rubinfeld et al.,
1993), pakom nerkux (Usadel et al., 2002), pakom monouHoH xkene3bl (Van, I et al., 2008), pakom MO4YeBOTO TMy-
3p1pst (Ellinger et al., 2008), pakom mpezacrarenpHoi sxenesbl (Richiardi et al., 2013), u moaToMy menTuz ¢ mo-
cienoBaTenbHOCTRIO SEQ ID NO: 105 Taxke mpuUroieH Ipu dTHX MOKa3aHUIX.

Bbemox WASL cBsi3an ¢ pakoMm momnouHoi xene3sl (Escudero-Esparza et al., 2012), mIO0CKOKICTOYHBIMU
kapuuHoMmamu mmieBona (Li et al., 2013 a), remaroxietounoit kapuuaomoit (Jin et al., 2013), u mosToMy mern-
Uz ¢ nocnenosarenbHocThi0 SEQ ID NO: 106 Takke NpurojeH nNpu 3TUX MOKa3aHUsIX.

Bennox BMP7 cBsi3aH ¢ IIocKOKIETOUHON KapuuHOMOH numeBona (Megumi et al., 2012), pakom sxenmyaka
(Aoki et al., 2011), rematoxnerounoii kaprmaomoii (Li et al., 2013a), konopekranpHO# kapiHOMO# (Motoyama
et al., 2008), paxom nerkux (Liu et al., 2012b), pakom mpexacrarensHoit sxenes3sl (Kobayashi et al., 2011), pakom
MoJouHoi#t xkene3bl (Rodriguez-Martinez et al., 2011), menanomoit (Na et al., 2009), u mo3ToMy IENTH] ¢ TIOCIIE-
noBatenbHOCTEIO SEQ ID NO: 112 Takke NpUroeH mpu 3THX NOKa3aHUIX.

Bbemox ITGA7 cBszan ¢ menanomoii (Kramer et al., 1989), mnockokieTouno#t kaprmHoMoit si3pika (Carinci
et al., 2005), mockokeToYHOM KaprurHOMoii mosioctr pta (Richter et al., 2011), renaTokaeTOYHONW KapIIHHOMON
(Ren et al., 2007), u mosToMy menTuxa ¢ mocienoBaTesbHOCThI0 SEQ ID NO: 113 Takke mpuUroneH MpH 3THX
MTOKA3aHUAX.

Benox RPL7A cBs3an ¢ konopektansHbiM pakoM (Wang et al., 2000), pakoM mpeacTaTelbHOM jKene3bl
(Vaarala et al., 1998) u, mosTomy, nentua ¢ nocieaoparenbHOCcTEI0 SEQ ID NO: 114 Takke MpUroieH MpH 3TUX
MOKa3aHMSX.

Benox HS2ST1 cesi3an ¢ pakom npeacTarensHoit xkenessl (Ferguson and Datta, 2011), 1 mosTomy nenTuz c
nocaenosarensHocThi0 SEQ ID NO: 115 Taxoke IpuUroaeH npu 3ToM NOKa3aHUU.

Benok VIM cBsizan ¢ pakoMm mpeacratensHoi xene3sl (Burch et al., 2013), pakom xenynka (Zhao et al.,
2013), mmockoKIIeTOYHO# KapunHoMoi mumieBona (Jin et al., 2010), rematokneTouHoi kapimHoMoit (Hu et al.,
2004), xonopekTanbHBIM pakoM (Shirahata et al., 2009), pakoM nopkenyno9Ho# xene3nl (Zou et al., 2007), pa-
KoM MosouHoi kenesnl (Gilles et al., 2003), memanomoii (Hendrix et al., 1992), pakom nerkux (Upton et al.,
1986), pakom meiiku matku (Gilles et al., 1996), cBeTIOKIETOUHOM TOYEUHO-KIIETOUHOH KapuuHoMon (Williams
et al., 2009), mumpomamu onpeaeneaHoro Buaa (Gustmann et al., 1991), manuinsapHoi KapIIUHOMON ITUTOBHI-
HoW kene3sl (Yamamoto et al., 1992) u sunomerpuueckumu kaprmaomamu (Coppola et al., 1998), u mostomy
nentuj ¢ nocnegopatensHocThi0 SEQ ID NO: 116 Takke NpUroeH MpH ITUX MOKa3aHUSIX.

Bennox CDCAT7L cBsizan ¢ MeTacTaTHuecKoi Meayiiooaactomoit (Zhou et al., 2010), 1 mosTomMy nenTuz c
nocaenosarensHocThi0 SEQ ID NO: 119 Taxke npurosaeH npu 3ToM NoKa3aHUU.

Benok SCARA3 cBs3an ¢ pakom simunuka (Bock et al., 2012), 1 mosTOMY IENTH] C MTOCIEAOBATEIBHOCTHIO
SEQ ID NO: 120 Taxke NpUroieH Npyu TOM IMOKa3aHUH.

Benox SSR1 cBsizan ¢ HeliposkronepManbHbIMU onyxoisiMu (Johnson et al., 2013), 1 mosToMy menTuzx c
nocnenoBareabHOCTRI0O SEQ ID NO: 121 Takke NpUTOACH MPU 3TOM TTOKAa3aHHUH.

bemox NROBI cBsizan ¢ aamoMeTprdeckoi kapimuaoMoi (Saito et al., 2005), kapunHomoit suaauka (Abd-
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Elaziz et al., 2003), xapuuHOMOI#i mpencratensHoi xene3sl (Nakamura et al., 2009), capkomoii FOunra (Men-
diola et al., 2006; Camoes et al., 2012; Kinsey et al., 2006), aneHokapumHOMOi#t nerkux (Oda et al., 2009), u mo-
3TOMY TIenTH] ¢ TocienoBaTenbHOCThI0 SEQ ID NO: 122 Ttakke MpUroAeH MpH dTUX MTOKA3aHUAX.

Bbemox EP400 cBsizan ¢ pakom ToJsicToro kumeunuka (Mattera et al., 2009), 1 mo3TOMY IIENITH C TTOCIIEN0-
BatenbHOCTEI0 SEQ ID NO: 124 Taxxe MpUroAeH MpH dTOM ITOKa3aHHH.

Bbemox KIF1B cBs3an ¢ rematokieTouHoi kapruaomMoit (Casper et al., 2011), neiipobmactomamu (Caren et
al., 2005; Ohira et al., 2000; Nagai et al., 2000), naBa3ueil pakoBbIX KJIeTOK n3 xemyaka (Dong et al., 2013), u
Mo3TOMY NenTHAbI ¢ mocyenoBareabHocTsMu SEQ ID NO: 125 1 128 Takke mpUTOTHBI TP ITUX MTOKA3aHUSIX.

bennox RHOBTB3 cBs3an ¢ pakoM nodek ¥ Moso4Hoi »xene3bl (Berthold et al., 2008a), u mosTromy nentua
¢ nocnepoBaTtenbHOCThI0 SEQ ID NO: 126 Takke npUrofeH npu 3TUX MOKa3aHUSIX.

Bbenox KIF7 cBs3an ¢ pakoM eyaka U pakoM mnopkesrynodnoi skenessl (Katoh and Katoh, 2005), u no-
3TOMY nenTuj ¢ nocnenosarensHocTsio SEQ ID NO: 127 Taxske NpUroeH npu 3ToM MOKa3aHUU.

Benok MAPKG6 cBsi3aH ¢ pakoM HOJOCTH PTa, KOJIOPEKTAIBHBIM PAKOM, PAKOM KEIIyKa, PAKOM MOJIOYHOM
JKelne3bl, MenanoMoit u pakoM nerkux (Kostenko et al., 2012), u mosTOMy IenTHJ ¢ OCIEAOBATEILHOCTRIO SEQ
ID NO: 129 Taxxe mpuToACH MPHU ITUX TTOKA3AHISIX.

Bbemox ASPM cBs3aH ¢ remarokineTouHoi kapuuaomoi (Lin et al., 2008), memymno6macromoii (Vulcani-
Freitas et al., 2011; Salsano et al., 2012), paxom nerkux (Jung et al., 2009), pakom simanuka (Bruning-Richardson
et al., 2011), m mosToMy menTux ¢ nocieaoBatenbHOCTEI0O SEQ ID NO: 130 Takke MpuroieH Mpu 3TUX MOKa3a-
HUSX.

bemox SMC4 cBsi3aH ¢ pakoM MOJIOYHOH JK€JIe3bl, PaKOM TPEJCTATSIHLHON JKeJIe3bl, PAKOM TOJCTOTO KH-
IICYHUKA U PaKoOM ITojkenynouHoi xenessl (Egland et al., 2006), n mosToMy menTtux ¢ mociaeoBaTeIbHOCTHIO
SEQ ID NO: 131 Taxke NpUroAeH NpH 3TUX NOKa3aHUSAX.

[TpeanoyTnTeNbHBIM SBIISIETCS IPUMEHEHUE NENTHIAa B COOTBETCTBUH C HACTOSIIIMM H300pEeTEeHHEM, HYK-
nenHoBoH kucnoTel, TKP, aHTHTENa MM BEKTOpa 3KCIIPECCHU B COOTBETCTBHMHM C HACTOSIINM H300pETEHHUEM,
KJIETKH B COOTBETCTBUH C HACTOSIIIMM N300pETCHUEM MM aKTHBHPOBAHHOTO IIUTOTOKCHYEcKoro T-mumdornmra,
MIOJYYCHHOTO B COOTBETCTBUH C HACTOSIINM M300pETCHUEM IUIS JICUCHUS paKa MM JUIST U3TOTOBJICHUS MEINKa-
MEHTa TPOTHUB paKa, IIe¢ yKa3aHHBIH MEOUKAMEHT MPEINOYTHTENFHO SBISIeTCS BakuuHOW. [IpeamodrntensHo,
€CJI yKa3aHHBIM BHUIa PaKa BEIOMPAETCS U3 CIEAYIOUIETO: aCTPOITOMA, MIIONIHAS aCTPOLUTOMA, TUCIMOpHO-
TUTACTHYECKasi HeMPOINHUTENHaIbHAS OMYXO0Jb, OJUTOJECHAPOTIIMOMEL, SMECHAUMOMA, MYyIbTH(GOPMHAS TIIH00Ta-
CTOMa, CMEIIaHHBIC TJIMOMBI, OJIMTOACTPOLUTOMBI, MEAYIIO0IacTOMa, peTuHOOIacToMa, HelpoOiacToMa, Tep-
MHHOMa, TePaToOMa, TAHTJTHOTIINOMA, TAHTITHOIIUTOMA, [IEHTPAIbHAS TaHTJTHOLUTOMA, IPUMHUTHBHBIE HEHPOIKTO-
nepmainbhble onyxonu (PNET, x mpumepy, menyminobiacToMa, Meny/UIOdNHTENNOMa, HelipoOiacTomMa, peTH-
HOOJIacToMa, 3MEeHAMMOO0IACTOMA), OIYXOJIM MapeHXMMBI IIHIIKOBUIHON XKeJe3bl (K MpuMepy, MHHEOIUTOMa,
MMHEO001acTOMA), OITyXO0JIM, Pa3BUBAIOIINECS U3 AIIEHIANMHBIX KJIETOK, OITYXOJH XOPOHIHOTO CIUICTEHUs, HeHpo-
SNHTENNATIBHBIE OIyXOJIH HEONPEIEICHHOTO HMPOUCXOXICHUS (K MPUMEpPY, TIIMOMATO3 TOJIOBHOTO MO3ra, acT-
pobiacroMa), TIHO0IacTOMa, OIyXOJb MPEACTATEIIFHOM JKeJIe3bl, PaK MOJOYHOMN JKEJE3bl, PaK MUIIEBOJA, paK
TOJICTON KHMILKH, KOJIOPEKTAJIBHBIN PaK, MOYEYHO-KICTOYHAs KapIIMHOMA, CBETIIOKIETOYHAS TIOYEYHO-KIICTOUHAs
KapuuHoMa, pak yerkux, [IHC, aunyanka, MmemaHoMa, pak ITOKEITyTOYHOHN JKeJe3bl, INIOCKOKICTOYHAs KapIlv-
HOMa, JISHKeMIsI B MEIyJUI00IacToMa, a TakKe IPYyrHe BHUIBI OIyXOJEeH WM paka, IEMOHCTPUPYIOMINX H30bI-
TOYHYIO SKCTIPECCHIO CypBUBHHA W/WIIH APYTHX OEJIKOB, OMUCHIBAEMBIX B HACTOSIIEM H300pETCHUH.

JIpyroii acTeKT HACTOSIIETO N300pEeTEHUsT OTHOCUTCS K HA0Opy, BKITIOYAIOIIEMY: (a) KOHTSHHEpP, KOTOPBIH
COZIEPXKHUT (hapMaIeBTHUECKYIO KOMIIO3HIINIO, COIECPIKAIIYIO TIETITH B COOTBETCTBUH C HACTOSAIINM H300peTeHH-
€M, HyKJICHHOBYIO KHCJIOTY WJIM BEKTOP DKCIIPECCHH B COOTBETCTBHH C HACTOSIIMM H300pETEHHEM, KICTKY B
COOTBETCTBHHM C HACTOSIINM HN300pETEHUEM WM aKTHBUPOBAHHBIA T-THMQOIMT B COOTBETCTBHH C HACTOSIIUM
n300peTeHNeM, B BUJIE pacTBOpa WM B JIMOGMIN3UPOBaHHON (opme; (0) GaKyIbTaTUBHO -BTOPOIl KOHTEHHED,
COJIeprKalli pa30aBUTENb MM BOCCTAHABIMBAIOIIMI PAacTBOp Ul JTHOQHUIM3HPOBAHHOIO cocTaBa; U (B) ¢a-
KyJIBTaTHBHO - TI0 MEHBILICH Mepe OJIUH IEeNTH I, BHIOPaHHBIN U3 TPYIIIBI, COCTOSIIEH U3 ENTHI0B B COOTBETCT-
Bur ¢ SEQ ID Ne 1 mo 131, u () ¢akynbTaTUBHO - MHCTPYKIMX IO IPUMEHEHUIO pacTBOpa W/WJIM BOCCTAHOBIIE-
HUIO W/WJIH TI0 MPUMEHEHUIO JIHO(QUITN3UPOBAHHOTO COCTABA.

Jpyroii acriekT HaCTOSMIEro N300PETEHMsI OTHOCUTCS K CITOCOOY MOITYYeHUS! peKOMOMHAHTHOTO aHTHUTEIA,
CIIENU(PUIESCKH CBS3BIBAIOIIETOCS C TJABHBIM KOMIUIEKCOM THUcTOocoBMecTHMOcTH denoBeka (MHC) T wm 11
KJlacca B KOMIUIEKCE C PecTpUKTHpoBaHHBIM Mo HLA aHTHTeHOM; mpudYeM crocod BKIIIOYAEeT: MMMYHH3ALUIO
W3MEHEHHOTO METOAOM TCHHOH WH)XEHEPHH HE SIBIIAIOIIETOCS YEIOBEKOM MIIEKOIHTAIOIIETO, COACPIKaIIero
KJIETKH, SKCIIPECCHUPYIOIHAE MOJEKYJIbl YKa3aHHOTO TJIABHOI'O KOMIUIEKCA THCTOCOBMECTHMOCTH YeJIOBEKa
(MHC) I nmm 1I xmacca ¢ pactBopumoit popmoit monexysnst MHC I nim 11 knmacca B KomImiekce ¢ yKa3aHHBIM
pectpuktipoBaHHbIM o0 HLA antureHom; Beinenenne monekyn MPHK n3 mpoaynupyromux aHTHTeNa KICTOK
YKa3aHHOTO HEYEJIOBEYECKOTO MIIEKOIUTAIOLIET0; CO3JaHne OMOMMOTEeKH (ParoBoro orodpaxxeHus, 0ToOpaxaro-
Iero OEJIKOBBIE MOJICKYJIBI, 3aKOJMPOBAaHHBIE YKa3aHHBIMU Moiekynamu MPHK; u BbineneHue, 1o MeHbIeiH
Mepe, oaHoro (ara U3 ykazaHHOH OMOIHOTEKH (haroBoro OTOOpaKeHus], IPUYEM YKa3aHHBIN 10 MEHBIIEH Mepe
OJIMH (har SKCIIOHUPYET Ha TOBEPXHOCTH yKa3aHHOE aHTHTEIIO, CIIEHU()UIECKH CBS3bIBAEMOE C YKa3aHHBIM IJIaB-
HBIM KOMIUTIEKCOM TucTocoBMecTIMOcTH denoBeka (MHC) I wu II kmacca B KOMITIIEKCE ¢ YKa3aHHBIM PECTPHK-
THpOBaHHEIM 110 HLA aHTHTEHOM.
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Jlpyroii acrieKT HACTOSIIETO H300PETEHUSI OTHOCHUTCS K aHTUTENy, KOTOPOE CHCIM(DUICCKH CBI3BIBACTCS C
MENTUIOM B COOTBETCTBHU C HACTOSIIMM HU300pETECHUEM, TPEAMOYTHUTEIHHO, KOTOPOE CBSA3BIBACTCS C TNIABHBIM
KoMIUTeKCOM ructocoBMecTuMocTh denmoBeka (MHC) I mnm II kitacca B KOMITIIEKCE C PECTPUKTUPOBAHHBIM T10
HLA aHTHreHOM W/MJIM HENTHAOM B COOTBETCTBHH C HACTOSIIIIUM H300pETCHHEM, I/I€ aHTUTENO IPEATIOYTHTEIb-
HO SIBJISIETCS TIONMKJIOHATBHBIM AaHTUTEIIOM, MOHOKIIOHAJIFHBIM aHTHTEIOM H/WIH XUMEPHBIM aHTHTEIOM.

[onarne "menTHn" B KOHTEKCTE HACTOSIIETO OMUCAHMSA 0003HAYaeT CEpUM aMHHOKHCIOTHBIX OCTaTKOB,
CBSI3aHHBIX JPYT C APYroM OOBIYHO NENTHAHBIMHU CBS3SMH MEXITy anb()a-aMHHHBIMH M KapOOHWJIBHBIMH TPYTI-
TIAMH CMEXXHBIX aMHUHOKHUCIOT. [lenTuas! MpeanoYTuTeNsHO UMEIOT AMUHY B 9 aMHHOKHUCIIOT, HO MOTYT OBITh
KOpoye - 8 aMUHOKHCIIOT B AJIUHY, U JuinHHee - 10, 11, 12, 13 unu 14 aMuHokucioT u B ciydae nentugoB MHC
IT xnacca onu Moryt gocturarh JyMHbI B 15, 16, 17, 18, 19, 20, 21, 22 unu 23 aMUHOKUCIIOTHL.

Kpome Toro, monsTre "mentui"' BKIIOYACT B CeOsl CONMM CEpUil aMHUHOKHCIOTHBIX OCTATKOB, CBSA3aHHBIX
JPYT C IPYroM OOBIYHO MEHTHIHBIMHU CBSI3SIMH MEXIY alb(a-aMHHHBIMA M KapOOHIIBHBIMU TPYIIIAMU CMEXK-
HBIX aMUHOKHCIIOT. [IperouTUTEFHO, €CITH COMH SIBIITIOTCS (papMaIleBTUIECKU TIPUEMIIEMBIMU COJISIMU.

Ilonarue "mentun" BKIIOYAET Takke moHATHe "onuronentHn'. ITonstue "omuronmenTtua" B KOHTEKCTE Ha-
CTOSIIEr0 ONMHCAaHMS 0003HAYaeT CEPUH aMUHOKHCIOTHBIX OCTAaTKOB, CBS3aHHBIX APYT C APYroM OOBIYHO IETI-
TUAHBIMH CBSI3IMH MEXIy aib(a-aMHHHBIMA W KapOOHWIBHBIMH TPYNIIAaMH CMEXHBIX aMHHOKHCIOT. J{mmHa
OJIUTOTICTITHIa HE OCOOCHHO Ba)kKHA JUIS M300pETeHHUS 10 TEX IMOp, OKAa B HEM COXPAHSIOTCS HaJUIeXkKAIIue dIIH-
TOTI WM SMUTONB. OJIMTONEeNTHAB THITHYHO OBIBAIOT MEHee YeM OK0JI0 30 aMHHOKHCIIOTHBIX OCTaTKOB B JUTHHY
1 6osiee 4eM OK0JI0 15 aMUHOKHCIIOT B JUTHHY.

[TonsaTtue "momumenTtua" 0003HAYACT CEPUNM aMHHOKHUCIOTHBIX OCTATKOB, CBSI3aHHBIX OAWH C APYTUM TH-
MUYHO TENTHIHBIMU CBSA3SIMU MEXIY alib(ha-aMUHHBIMHU ¥ KapOOHWIBHBIMU TPYIIIIAMH CMEXKHBIX aMHHOKHUCIIOT.
JimHa monwmenTHIa He OCOOCHHO BaKHA TS U300PETEHHS 10 TEX MO, MOKA COXPAHSAIOTCS HAAJICKAIINC JITH-
Tombl. B omimume ot TepMUHOB "mienTua" Wi "onuronentua”, TepMUH "ONMNenTUA" BBEACH i1 0003HAUCHHUS
MOJICKYJI, COJIepKAIUX Ooiee TPUOTH3UTETHHO 30 aMUHOKHCIIOTHBIX OCTaTKOB.

[entun, omuromnenTu, OSIOK WM MOIHHYKJICOTH, KOIUPYIOMIHNA TaKyl0 MOJICKYITY, SIBISETCS "UMMYHO-
reHHbpIM" (M, TAKUM 00pa3oM, "MMMYHOTE€HOM" B paMKaX HACTOSIIETO M300pPETeHHs), €CJIM OH CITIOCOOCH MHIY-
IUPOBAaTh IMMYHHEIH O0TBeT. B ciryuae HacTosmiero m300peTeHns IMMYHOTEHHOCTH IToy4aeT Ooiee crermdu-
4ecKoe oTpeielieHre Kak CriocoOOHOCTh MHAYIUPOBATh T-KIETOYHBINA OTBET. TakuM oOpa3oM, "MMMyHOTEeH" Oy-
JIeT TPEACTaBIATE COO0H MOJEKyIy, KOTOpasi CIIOCOOHAa MHIyNHPOBAaTh HMMYHHBIH OTBET, M, B CIIydae HAaCTOS-
IeT0 N300PETeHHS, MOJIEKYITY, CIIOCOOHYIO HHAYIIMPOBATh T-KIETOUHBINA OTBET.

Jnst T-xnetoudoro "smuroma" I kimacca HEOOXOIUM KOPOTKWH TENTHI, KOTOPHIN CBSI3aH C PEIENTOPOM
MHC I knacca, oOpa3yromum TpexuieHHbIH koMmiuieke (abga-niens MHC I knmacca, 6era-2-MUKpOTrIo0yIuH 1
HENTH]), KOTOPBIH MOXET OBbITh pacno3HaH T-KJIeTKOH, Hecymerd moaxoasmuii T-KIeTOUHBIH peenTop, CBsI3bI-
Batomuiicst ¢ kommmiekcom MHC/nentun ¢ nogxonsamei apduaaocTsio. IlenTuapl, CBA3BIBAIONIMECS C MOJICKY-
namu MHC I knacca, 0OBIYHO UMEIOT JUTUHY B 8-14 aMHHOKHUCIIOT W, 0COOCHHO TUIMYHO, JJTUHY B 9 aMHHOKUC-
JIOT.

VY 4enoBeka UMeETCS TPH Pa3IHYHBIX T'EHETUICCKHX JIOKYCa, KOTOpbIe KomupyioT Moiekyinsl MHC 1 xac-
ca (monekynsl MHC denoBeka Ha3bIBAIOTCSA TaK)Ke UYEJIOBEUSCKUMHU JieHKonuTapHbiMu aHTureHamu (HLA)):
HLA-A, HLA-B u HLA-C. HLA-A*01, HLA-A*02 u HLA-A* 07 aBiAroTCS pUMepaMy pa3IUIHbIX ajuienen
MHC I xnacca, KOTOpbIe MOTYT 3KCIIPECCUPOBATHLCS U3 ATHX JIOKYCOB.

11 TepaneBTMUECKUX M JUArHOCTMUYECKUX LieJIeH KpalHEe JKeNaTeJIeH NENTHJ, KOTOPbIH CBS3bIBAETCS C
MOAXOAIIeH ad(UHHOCTBIO C HECKOJBKUMH pazmumuHbiMu penientopamu HLA 1T xmacca. Ilentup, cBs3pIBaio-
IIMIACS C HECKOBKUMH pa3indHbiMu Mosiekynamu HLA 11 kiacca, Ha3pIBaeTCsl CHOCOOHBIM K MTPOMHUCKYHUTECTHO-
MY CBSI3BIBAHHIO.

Hcnonp3yemas B KOHTEKCTE JAHHOTO ONKCAHUS CCBUIKA Ha mocienoBarenbHocTh JJHK BRiIFOUaeT kak of-
HOHUTEBYIO, Tak U AByxHuTeBYyr0 JJHK. Takum oOpasom, crieruduueckas mocie0BaTeIbHOCTh, €CIH B KOHTCK-
CTe HE yKa3aHO WHOE, OTHOCHUTCS K onHoHUTeBOM JIHK Takoii mocieaoBaTembHOCTH, TYTUICKCY TaKOH MOCIeI0-
BaTEIBHOCTH C ero koMIuieMeHToM (nByxHuteBas JJHK) u komIieMeHTy Takoi mocienoBaTenbHOCTH. [loHsTHE
"Komupyromas 001acTh" OTHOCUTCS K TOMY y4acTKy IeHa, KOTOPBI B €CTECTBEHHBIX HUIM OOBIYHBIX YCIOBHUSIX
KOAWPYET MPOAYKT IKCIIPECCHH TOTO T'eHA B €0 SCTECTBEHHOM I'€HOMHOM OKPYXCHHH, T.€., yIacTKy, KOIH-
PYIOIIEMY in Vivo HATUBHBIN MPOIYKT IKCIPECCHUHU TEHA.

Komupyromast 061acTh MOKET OBITh U3 HE MyTHPOBaBIIETO ("HOPMAIBLHOTO"), MyTHPOBABIIIETO WIJIH U3MeE-
HEHHOTO T'e€Ha WJIM MOXKET Aake ObITh n3 mocnenoBarenbHocTn JJHK, nimn jke TeHa, meIMKoM CHHTE3NPOBAHHOTO
B JTaOOPAaTOPHUH C UCTIOIHE30BaHIEM METOI0B, XOPOIIIO H3BECTHRIX clienuaicTaM oonactu cuaresa JJHK.

[NonsaTHe "HYKICOTHIHAS TOCICAOBATEIHHOCTD" OTHOCUTCS K TETEPOIIOIUMEDPY IE30KCUPUOOHYKICOTHIOB.

Hyxireotnanas mocne10BaTeaIbHOCTh, KOAUPYIOIas KOHKPETHBIN MEeTTH/, OJUTONCIITH/ HITH TIOJTHITCITH],
MOJKET OBITh BCTPEUAOIICHCS B MPUPOJIC WIH MOXKET OBITH cuHTe3upoBaHa. B nemom, cermentsl JIHK, komu-
pYIOIIUE TEeNTHABI, TOJMHICOTHIB U OCJIKH TaHHOTO n300peTeHus, coopansl u3 gpparmenToB kJJHK u xopoTkux
OJIUTOHYKJICOTHIHBIX JIMHKEPOB WIJIM KE U3 CEPHl OJIMTOHYKICOTUAOB JUIS MOTYYCHUS CHHTCTHYCCKOTO I'CHA,
KOTOPBII CIIOCOOCH 3KCIPECCUPOBATHCS B PCKOMOMHAHTHON TPAHCKPHUITIIMOHHOW €TUHHUIIC, BKITIOYAOIICH pery-
JISITOPHBIE AJIEMEHTHI, 00pa30BaHHBIE U3 MUKPOOHOTO MJIM BUPYCHOTO OIIEPOHA.

B KOHTEKCTe HACTOSAIIETO OMUCAHUS TIOHATHE "HYKJICOTH, KOJUPYIONIHHA MENTHA'", OTHOCHTCS K HYKJIEO-
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THJTHOHM TOCIIeI0BAaTEIbHOCTH, KOANPYIOIIEH MENTH, BKII0Yask HICKYCCTBEHHBIE (CETaHHbIE YEIIOBEKOM) CTapT-
U CTON-KOJIOHBI, COBMECTHMBIE C OMOJIOTMYECKOH CHCTEMOMH, KOTOPOH JIOJDKHA HKCIIPECCHPOBATHCS TOCIIEI0BA-
TENBHOCTb.

[TonsTHE "IPOMYKT SKCIpEeCcCHU" O3HAYAET TOJIMIICTITH] WIIH O€JIOK, SBIISIOIIUNACS MPUPOTHBIM MPOJTYKTOM
TPAHCIALNHU TeHA U JIF000H MOCIe0BATENEHOCTH HYKIICHHOBOM KHCIIOTHI, KOTOpas KOAUPYET SKBUBAJICHTHI, 00-
pasyronigecs B pe3ylbTaTe BBIPOKACHUS T€HETHYECKOTO KOJa W, TaKUM O0pa3oM, KOAMPYeT Ty/Te ke ca-
My10(bl€) aMHHOKHUCIOTY(BI).

[Tonsatue "dparMeHT", ecim OTHOCUTCS K KOAMPYIOIIECH TMOCIeA0BaTeIbHOCTH, o3HadaeT ydactok JIHK,
BKJTIOYAOLIMI MEHbIIIE, YEM TTOJIHYIO KOJIUPYIOIIYIO 00JIacTh, IPOAYKT KCIIPECCHH KOTOPOTO IO CYIIECTBY CO-
XpaHseT Ty JKE€ CaMyl0 OMOJIOTHYECKYIO (DYHKIIMIO MJIM aKTHBHOCTB, YTO M NPOJIYKT SKCIPECCUH MOJHOW KOAH-
pyrolei odmactu.

[Monstue "cerment JJHK" otHOocutcs x monumepy JJHK B Bune ornenbHOro (hparMeHTa WM B KayecTBe
KOMITOHEeHTa OoJiee kpynHo# koHcTpykimu JJHK, xotopas 6bu1a oOpazosana nz JIHK, BblieneHHOM IO MEHBILEH
Mepe OJIMH pa3 B MO CYIIECTBY YUCTOH (GopMe, T.€., 0e3 KOHTAMHHUPYIOLIMX SHIOTCHHBIX MaTepPHUaAJIOB U B KOJIU-
YeCcTBE WM C KOHIIEHTpAIIHEH, TI03BOJIAIONIECH HICHTH()UKALINIO, MAHUITYIIAINIO 1 BOCCTAHOBJICHAE CETMEHTA U
€ro COCTaBHBIX HYKJICOTHIHBIX MOCIEIOBATEIFHOCTEH CTaHAAPTHBIMA OMOXMMHYCCKIMH METOJJaMH, HAIIpUMeEp,
C HCTIOJIb30BaHMEM BEKTOpa Iyl KIOHMpOBaHUS. Takue (pparMeHTH MpeiaraloTcs B (opMe OTKPHITON paMKd
CUNTBHIBAHUS, HE TPEPHIBAEMON BHYTPEHHUMH HETPAHCIMPOBAHHBIMU ITOCIICAOBATEIHLHOCTIMH HIIM HUTPOHAMH,
KOTOpbI€ OOBIYHO MPHUCYTCTBYIOT B dyKapHOTHYEeCKUX reHaX. [lociemoBatensHocTH HeTpaHcaupoBanHoi JTHK
MOTYT HNPHUCYTCTBOBATh 32 OTKPBHITOM PaMKOW CUMTBHIBAHUS, TIC OHa HE MHTep(hepHUpyeT ¢ MaHUMYILIIHEH WIN
IKCIPECCUEH KOJUPYIOMIUX 00JacTel.

[Tonstue "mpaiimep" o3HauaeT KOPOTKYIO MOCIEAOBATENbHOCTh HYKJIEMHOBOW KHCIIOTBI, KOTOpask MOXET
ObITh criapeHa ¢ oxHod HuUTHIO JIHK ¢ momyuenmem cBobomnoro xonma 3'OH, Ha kotopom JJHK-momumepasa
HayMHAET CHHTE3 Je30KCHPUOOHYKIICOTHIHOM LeTIH.

[onstue "nmpomorop" o3nauaer ydactok [IHK, 3amelicrBoBanHblil B cBsi3piBannu PHK-momumepassl nmst
MHHULHAAIIH TPAHCKPHIIIINH.

[TonsTHe "BBIIEICHHBIN" 03HAYAET, YTO MAaTEpHA YIAICH U3 €r0 HCXOIHOTO OKpYXeHHS (K MPUMEPY, ec-
TECTBEHHOTO OKPY>KEHHS, €CIIM OH BCTpeuaeTcs B Mpupoje). Hampumep, BcTpedaromuiicss B IpUpoae HOIHHYK-
JICOTH]I WM TIOJIMIIENITH]I, TIPEICTABICHHBIHN B )KUBBIX OPTaHU3Max, HE SBISICTCS BBIIEICHHBIM, HO TOT YK€ CaMBIH
TOJMHYKJICOTH]] WM TIOJNHIEITH, OTACICHHBIH OT HEKOTOPBIX MJIM BCEX COCYIIECTBYIOUINX MAaTEPHAJIOB IPH-
POIHOM CHCTEMBI, SBJISIETCS BBIACICHHBIM. TaKue MOMMHYKICOTHIBI MOTIIM OBITh YacThIO BEKTOPA W/WIIN TaKWe
TOJMHYKJICOTH B! WIH MOJUTICTITHIBI MOTIH OBITh YaCThI0 KOMIIO3HIIUN M BCE-TAKH MOTIIU OBITH BBICICHBI, TaK
YTO TaKOW BEKTOP MM KOMIIO3UIIMS HE SIBIISIECTCS YAaCTHIO CBOETO €CTECTBEHHOTO OKPY)KEHHS.

[MomuHYKICOTHIBI M PEKOMOMHAHTHBIC WM IMMYHOTCHHBIC MOJIUTICTITHABI, PACKPBITEIC B COOTBETCTBHH C
HaCTOSIIIUM M300peTeHHeM, MOTyT Takxe ObITh B "oummieHHoil" ¢opme. [lonsTHe "ouMineHHEIH" He TpeOyeT
aOCOJIOTHOM YHCTOTHI; CKOpPEE OHO TpeTHAa3HAuEHO JUIS a9l OTHOCHTEIILHOTO OTPEJENICHNSI M MOXKET BKJIIOYATh
mpenapaThl ¢ BBICOKOW OYHCTKON WM MperapaThl TOJBKO ¢ YaCTHYHOW OYHCTKOHM, B COOTBETCTBHUU C TE€M, KaK
STH TEPMHUHBI IOHUMAIOTCS CHEIHAINCTAMH COOTBETCTBYIOIIEH obmactn. Hanpumep, oTnenbHBIE KIIOHEI, BBIJE-
neHHble u3 oubmmorekn kJIHK, kak 0OBIMHO OYHIITANNCEH A0 AIEKTpOoPOpeTHIECKON YNCTOTh. OUUCTKA UCXO/-
HOTO MaTepraya WiH HIPUPOJHOTO MaTepHana OT MpHUMecei 1o MEeHbIIeH Mepe Ha OAWH MOPSAOK BEITHYUHEI,
MPEIIIOYTHTEIFHO JBa WIIM TPH MOPSIKa, U, 0ojee MPEeaNOYTUTENFHO, YETHIPE MU IIATh MMOPSAAKOB BEIHYMHEI
OTIpeNIeNIeHHO paccMaTpuBaeTcs B n3obpereHuu. bomee Toro, ompeneneHHO paccMaTpuBaeTCsl 3asBICHHBIA TO-
JUMNENTH]l, YUCTOTa KOTOPOTO COCTAaBJISIET, MPEANOUTUTENBHO, 99,999% unu no Mensieit mepe 99,99% wnu
99,9%; n naxe xenaresbHO 99% no Macce win O6osee. IlonmunenTuasl MOTYT OBITH B BOAHOM pacTBOpE, U YHC-
TOTa TOTJIa OTPEEIISETCS 110 YUCTOTE COSNUHEHHsI Oe3 ydeTa BOAbI U ONpeeloIUX (GakTopoB A pacTBopa.

HyxitlenHOBBIC KUCIIOTHI U MOJUNCNTUABI KaK MPOJYKTHI SKCIIPECCUH, PACKPHIBACMBIC B COOTBETCTBHH C
HACTOSIIIIUM M300pETEHUEM, B PAaBHOM CTENEHH, KaK M BEKTOPBI KCIPECCHH, COJEpIKAIINE TaKUe HYKICHHOBBIE
KUCJIOTHl W/WJIM TaKWe TIOJUIEHTHUABI, MOTYT ObITh B "oOorameHHO# ¢opme". Mcrmonp3yeMblil 31ech TEpMUH
"o0orameHHbIi" 03HaYaeT, 4TO KOHIICHTpAIUs MaTepuala, 1o MEHBIIeH Mepe, MpUOIu3uTeapHo B 2, 5, 10, 100
mmr 1000 pa3 BbIme €ro €CTECTBEHHOHW KOHIEHTpamuu (Hampumep), npeumymiectsenHo 0,01 %, mo macce,
MPEIIOYTUTENHHO, TI0 MeHbIIeH Mepe, okoto 0,1% mo macce. PaccmarpuBaroTest Taxoke oOoramieHHbIe Ipernapa-
THI ¢ KoHIeHTparued npumepro 0,5%, 1%, 5%, 10% u 20% mo macce. [lociaenoBaTenbHOCTH, KOHCTPYKIIHH,
BEKTOPHI, KIIOHBI ¥ IPYTHE MaTepHaibl, BKIIOUYSHHBIE B HACTOSIICE N300pETEeHNE, MOTYT OBITH IIPEATTIOYTUTEIHHO
B oborameHHoN (hopMe W BBIACTICHHBIMHU.

[Monsitre "akTHBHBIN (parMeHT” O3HayYaeT parMeHT, KOTOPHIH JaeT IMMYHHBII OTBET (T.e. 001agaeT uM-
MYHOTEHHOH aKTHBHOCTBIO), €CJIM OH BBEACH OTACIHHO WIH (PaKyJIbTATHBHO C MOIXOMISIIAM aTbEOBAHTOM KH-
BOTHOMY, TAKOMY KaK MJICKOIUTAOIICE, HAIPUMED, KPOIUKY MU MBIIIH, TAaKXKE BKJIOYAs YEIOBEKA; MPUUEM
TaKOW UMMYHHBIH OTBET IMPUHUMAET GOpMYy CTUMYISIIUHU T-KIETOYHOTO OTBETA Y KUBOTHOTO-PCLUIIMCHTA, Ta-
KOTO KaK 4eJOBeK. AJBTEPHATUBHO "aKTUBHBIH (parMeHT" MOXXET TaKKe OBITh MCIIONB30BAH ISl MHUIIUAIINU
otBera T-KiIeTKH in Vitro.

B xoHTEKCTE HACTOSIIEro onmucaHus NOHATHA "ydacTok", ""cermeHT" 1 "(dparMeHT", eciu OHH UCTIONb30Ba-
HBI 110 OTHOIICHHIO K TOJIMIIENTHIAM, OTHOCSTCS K HENPEPHIBHOW ITOCIEIOBATEIFHOCTH OCTATKOB, TAaKUX Kak
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AMHMHOKHCIIOTHBIE OCTATKH, IOCIIEIOBATEILHOCTh KOTOPBIX (hOpPMHUpYET MOAKIacc Ooiee KPYIMHOH IocienoBa-
TenpHOCTH. Hampumep, ecnu nonumenTu ObLT MOIBEPTHYT 00pabOTKe 000 M3 M3BECTHBIX SHAOMCITHIA3,
TaKWX KaK TPUIICHH WJIM XUMOTPHIICHH, TO IIOJyUYE€HHBIE B Pe3yIbTaTe TaKoW 00pabOTKH OIMTONEHTHIB! OyIyT
TIPEACTABIATh YYaCTKH, CETMEHTHI MM (parMeHTHl HCXOAHOTO Tonumnentuaa. [Ipu ucmois30BaHAN 1O OTHOIIIE-
HUIO K MTOJUHYKJICOTHIaM 3TH MOHATHS OTHOCSTCSA K MPOTYKTaM, ITOJIydCHHBIM IIPH 00paboTKe yKa3aHHBIX ITO-
JHUHYKJICOTHIOB JTI000H N3 YHIOHYKIIEas.

B cooTBeTCTBUM ¢ HACTOSIIMM H300pPETEHUEM MTOHITHE "TIPOIIEHTHASI OISl HACHTUIHOCTH" HITH "MICHTHY-
HBIH C TPOLIEHTHOM MOJeH", eClIM OHO OTHOCHUTCA K ITOCTIeIOBATEIbHOCTH, O3HAYAET, YTO IMOCIICIOBATEIHHOCTh
CPaBHHUBACTCS C 3asSBJICHHOW WJIM ONMCAHHOM IMOCIIECIOBATEIBHOCTBIO MOCIC BHIPABHUBAHKS CPAaBHHBAEMOW MO-
cienoBatensHOCTH ("CpaBHHBaeMas TOCIIEOBATEIILHOCTE") C OMHMCAHHON WIIM 3asiBICHHON MOCIIEOBATEIBHO-
cteio ("KonTpombHas mocienoBaTenbHOCTh"). [IpolieHTHAS JOJIST MACHTUYHOCTH OMPEACISCTCS 3aTeM IO Cie-
nyromei hopmyie:

IIpouentHas noas ugenruynoctu = 100 [I-(C/R)]

rae "C" aBnsercsa yuciaoM pasnuuuii Mexay KoHTponbHo# nmocnenoBaTenbHOCTbI0 M CpaBHUBaeMOH Mo-
CIIEZIOBAaTENIFHOCTRIO IO JUIMHE BBIPAaBHMBaHUSA Mexay KoHTponpHO# mocienoBaTensHOCTRIO M CpaBHHBaeMON
MIOCJIEIOBATENEHOCTRIO, TC

(i) xa)xo0e OCHOBaHME WJIM aMUHOKHCIOTa B KOHTPOIBHOW MOCIIEA0BAaTEIFHOCTH, KOTOPHIE HE MIMEIOT CO-
OTBETCTBYIOIIETO BEIPAaBHEHHOTO OCHOBAHMS WJIM aMHHOKHCIIOTH B CpaBHHBaEMOM TIOCIEJOBATEIEHOCTH, U

(i1) xaxxgas Operrb B KOHTpOIBHOM MOCIIEA0BATEIHHOCTH U

(iil) kaxmoe BBIpaBHEHHOE OCHOBAHHE MJIM aMUHOKHCIIOTa B KOHTPOILHOM MOCIe10BaTeIbHOCTH, KOTOPhIE
OTJIIMYAIOTCS OT BHIPABHEHHOT'O OCHOBAHMS WJIM aMUHOKHCIOTHI B CpaBHHBAaEeMOW IMOCIICIOBATCIBHOCTH, TIPE-
CTaBIAIOT c000i pasnuuume; 1 "R" - 3TO YKCIIO OCHOBAaHHUU WIIM aMUHOKUCIOT B KOHTPOIBHOI MocaenoBaTeb-
HOCTH MO JUIMHE BhIpaBHUBaHMs co CpaBHUBaEMOH MOCIIEI0BATENLHOCTEIO C JII000I Operibto, o0pa3yoreics B
KoHTpompHO# Mociie10BaTeIbHOCTH, CUNTAFOIICHCS TaKXKE 33 OCHOBAHUE WITH AMUHOKHCIIOTY.

Ecimu cymecTtByeT mpoTuBONOCTaBIcHHE Mekay CpaBHHBacMOI MOCIENOBATENFHOCTRI0 U KOHTPOIBHOM
MOCJIEIOBATENEHOCTRIO, ISl KOTOPHIX MPOLEHTHAS IO HACHTUYHOCTH, IO pacdeTaM BHINIE, MPHUOIU3UTEIHHO
paBHA WM BBIIIE YCTAHOBICHHOW MHHMMAaJIbHOW [IpOIEHTHOHN MO MOEHTUIHOCTH, Torna CpaBHUBaeMas Io-
CIIEZIOBATEIFHOCTh UMEET YCTAaHOBICHHYI0 MUHHMAJBHYIO MPOIEHTHYIO JOJI0 MACHTUYHOCTH ¢ KoHTpompHOMH
MOCJIEIOBATENEHOCTRIO, €CIIH JTa)Ke MOTYT CYIIECTBOBATH BRIPABHUBAHUS, B KOTOPHIX ITOICYUTAaHHAS 3/I€CH BEIIIIC
[IporienTHas 101 HASHTHIHOCTH MEHBIIIE, YeM yCTaHOBIICHHAs [IpomneHTHAS JOISI HACHTUYHOCTH.

VcxonHBIe IENTHIIBI, PACKPBIBAEMBIC B JaHHOM OIHCAHUH, MOTYT OBITH MOAWU(HUIIPOBAHEI ITyTEM 3aMEHBI
OJTHOTO WJIA HECKOJBKIX OCTAaTKOB B PA3JIUYHBIX, BO3MOKHO OTOOPAHHBIX, YIaCTKaX MO JJIMHE MENTHIHOH IICTIH,
€CJI He 3asBJICHO MHOE. [IpeamouTHTENhHO, €CITU TAKUE 3aMCHBI PACIOI0KCHBI Ha KOHIIE aMUHOKUCIIOTHOM 11e-
. Takue 3aMeHBI MOTYT HOCHUTh KOHCEPBATUBHBIN XapaKTep, HApPUMep, KOT/Ia OJTHA aMHHOKHUCIIOTa 3aMEHSICT-
Csl aMUHOKHCJIOTON C TIOX0XKEH CTPYKTYPOH M XapaKTEPUCTHKAMU, TaK K€ KakK IpHU 3aMeHe ruapohoOHON amu-
HOKHCIIOTHI Ha IpYTYIo THApo(oOHyI0 aMUHOKHCIOTY. Ee Goee koHcepBaTHBHOW OyneT 3aMeHa aMHHOKHCIIOT
OJIMHAKOBOTO HJIH TIOX0XKET0 pa3Mepa U XUMUYECKOTO XapaKTepa, Kak, HampuMep, IpY 3aMeHe JICHIIMHA Ha U30-
JnedurH. B nccnegoBaHusAX Bapualil MociaeqoBaTeIbHOCTEN BHYTPH CEMENHCTB BCTPEUAIOLINXCS B IPUPOJE To-
MOJIOTHYHBIX OEJIKOB OIpeesIeHHbIe 3aMEHBI aMHHOKHCIIOT JOMYCKAIOTCS Yalle, YeM APyTHe, U OHU 9acTO CBS-
3aHBI CO CXOJCTBAaMH II0 Pa3Mepy, 3apsny, MOIAPHOCTH M THAPOPOOHOCTH MEXKIY MCXOIHOW aMUHOKHCIIOTON H
ee 3aMEHOM; U ATO SABISACTCS OCHOBOW OTpeiesIeHUs "KOHCEPBATUBHBIX 3aMeH .

KoncepBaTuBHBIE 3aMEHBI OTIPEICICHBI B KOHTEKCTE HACTOSIIIETO OMMMCAHNS KaK 0OMEHBI BHYTPH OJHOM W3
MOCJEIYIONMUX MATH TPYMIL: rpynma 1 - Manele, amudaTundeckue, HEMOISIpHbIE WIH cab0 MOJSIPHBIC OCTATKU
(Ala, Ser, Thr, Pro, Gly); rpynma 2 - monsipHble, OTPULATEIHFHO 3apSDKEHHBIE OCTATKH M MX aMuIbl (Asp, Asn,
Glu, Gln); rpynma 3 - mossipHBIE, NOJOXUTENbHO 3apshkeHHble octatku (His, Arg, Lys); rpynmna 4 - kpynHsle,
ammdaruueckue, HenosapHele octatku (Met, Leu, Ile, Val, Cys); u rpynmna 5 - KpynHble, apoMaTHYECKHUE OCTaT-
ku (Phe, Tyr, Trp).

MeHee KOHCEpBAaTHBHBIC 3aMCHBI MOTYT OXBAaTHIBATh 3aMEHY OJHON aMHHOKHCIOTBHI APYTOW, MMEIOIICH
MOX0XHE XapaKTePUCTHKH, HO OTIMYAIONIEHCS B KaKOI-TO CTENICHHU IO pa3Mepy, Kak B cIydae 3aMEHBI aJJaHMHA
OCTaTKOM H30JICHITIHA. BBICOKO HEKOHCEPBATHBHBIE 3aMEHBI MOTYT OXBAaTHIBATh 3aMEHY KHCJIOH aMUHOKHCIOTHI
TIOJIAPHOM, WIIM Ja)Ke TaKoW, KOTOpas MMeeT OCHOBHBIM Xapakrep. Takue "paaukaibHbIe" 3aMEHbI HE MOTYT,
OJTHaKO, OBITh OTBEPTHYTHI KaK MOTCHINAIHHO HEI(PPEKTUBHBIC U3-3a TOTO, YTO XUMHUYECKHUE 3PPEKTHI HE MMOJI-
HOCTBIO TIPEACKa3yeMBbl, M paJAruKaJbHBIC 3aMEHBI MOTYT HEOXXHIAHHO NPUBECTH K ONaromnpusTHBIM >(deKTam,
HE MPEeICKa3yeMbIM UCXO/IS U3 OOBIYHBIX XUMHUYECKUX MPUHITUIIOB.

Pazymeercs;, B Takux 3aMeHaX MOTYT y4acTBOBAaThb APYTHE CTPYKTYPHI, OTIMYAFOIIUECS OT OOBIYHBIX L-
aMUHOKHUCIOT. TakuM 00pazom, D-aMUHOKHCIIOTE MOTYT OBITh 3aMEHCHBI L-aMUHOKHCIOTaMH, OOBIYHO BCTpPE-
YAIOIIUMICS B aHTUTCHHBIX IENITUAX 110 U300PETCHHUIO M TAKIKE OXBATHIBACMBIC HACTOSIINM PACKPBITHEM CYIII-
HOCTH m300peTeHus. KpoMe TOro, aMHHOKHCIIOTHI, COAEpKaIlne HecTaHAapTHeIe R-rpymmer (T.e. R-rpymmsl,
OTJIIMYAIOIINECS OT OOHAPYKCHHBIX B MOBCEMECTHO BCTpedaronmxcs 20 aMUHOKHCIOTaX MPHUPOIHBIX OEIKOB)
MOTYT OBITh TAKXE UCIIOJIL30BAHEI B IIEJISIX 3aMCHBI JIJIS MOMYYCHUS HIMMYHOTEHOB M UMMYHOTCHHBIX MOJUIICTI-
TH/IOB B COOTBETCTBHH C HACTOSAIINM H300pETCHHUEM.

Ecmm Opumn mponsBeieHB! 3aMeHBI B OoJiee YeM OJHOM MO3UINH C TMOJTYYCHHUEM IENTH/IA C 110 CYIIECTBY
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SKBHUBAJICHTHOW WM OOJBIICH aHTHTCHHON aKTHBHOCTBIO, KaK OMPEICICHO HIDKE, TO KOMOWHAIIMY TAaKUX 3aMCH
OyAyT MPOAHANU3UPOBAHBI IS ONPEACICHUS TOTO, MPUBEIYT JU 3TH KOMOWHAIIMU 3aMCH K JIOTIOJIHUTCIHHBIM
WM CHHEPTUYECKUM 3 PeKTaM 10 OTHOILICHUIO K AHTUTEHHOCTH NenThaa. [1o OoMpliel 4acTi 3aMeHbI JOJDKHBI
MPOU3BOIUTHCS He OoJiee ueM B 4 O3UIMAX BHYTPH MENTH/IA OAHOBPEMEHHO.

IMentuapl Mo M300pPETEHUIO MOTYT OBITh YUTMHEHBI C TIOMOIIBIO BIUIOTH A0 YETHIPEX aMHHOKHCIOT, 3TO
3HAYUT, 4TO 1, 2, 3 Wi 4 aMUHOKHCIIOTBHI MOTYT OBITh JOOABJICHBI K JIIOOOMY M3 KOHIIOB B JIFOOOH KOMOWHAIIHH,
npencraBieHHoN Mexay 4:0 u 0:4. KomOWHAIMM 2JI0HTalid B COOTBETCTBUH C N300pETEHUEM MOTYT OBIThH B3sI-
THI U3 clieaytomei Tabm. 3.

Tabauna 3
C-koHen N-KOHEL
4 0
3 Owunn 1
2 Ounu 1 unu 2
1 Owunu 1 unu 2 wau 3
0 Owunu 1 mmm 2 wnu 3 wiau 4
N-koHen C-koHel
4 0
3 Owunn 1
2 Owunu | unu 2
1 Owunu 1 unu 2 und 3
0 Owmm 1 v 2 v 3 uau 4

AMWHOKHCIOTaMH JIJISl SJOHTAI[MH MOTYT OBITH HENTHABI UCXOMIHOW MOCIIEI0BATEIFHOCTH OClTKa MITH JTFO-
00l npyroif aMHHOKHUCIOTOW. DIIOHTAIMS MOXET OBITh MCIOJIh30BaHA JUIS TOBBIIICHHUS CTAOMIBHOCTH WK pac-
TBOPUMOCTH IIENTHIOB.

[Tonsatue "T-kiIeTOUHBIN OTBET" O03HAYAET CHEIUPUICCKYIO TPOMpepaIfio U akTUBario d()PeKTOpHBIX
(byHKIINH, THAYIUPOBAHHBIX TIENTHIOM in vitro vy in vivo. st ITJI, pectpuktupoBanusix mo MHC 1 kmacca,
3¢ dexTopHBIMI (QYHKITUSAMH MOKET OBITh JIM3HUC KIETOK-MHIICHEH, Harpy>XeHHBIX HNENTHAOM, Harpy>KCHHBIX
MPEIIECTBEHHUKOM MENTHAA WM KIETOK-MHUIICHEH, €CTECTBEHHO NMPE3CHTUPYIOMINX MENTHI; CEKPEIUs IUTO-
KHHOB, MPEATNIOYTHTEIbHO HHTEphepona-ramma, TNF-ansda nmm NJI-2, naaynupoBaHHas MENTHIOM; CEKPEIUs
3(h(HEeKTOPHBIX MOJEKYI, MPEAMOYTHTEIBHO TPAH3UMOB WM NephHOPUHOB, WHAYIUPOBAHHAS MEHTHIOM, WIH
JICTPaHYIISIUSL.

[pemnoururensHo, ecau LTI, cneruduunsie k mentuxy ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID
NO: 71 u ¢ SEQ ID NO: 74 mo 129, ucnibitans! (CpaBHEHBI) Ha 3aMEIIEHHBIX MENTHIAX; KOHIICHTPAIUS MENTHIA,
MPY KOTOPOI 3aMEIIEHHBIC TENTH B JOCTUTAIOT IIOJIOBUHBI MAKCHMATBHOTO POCTA JIN3KCA OTHOCUTEIHHO (hOHA,
cocTaBisieT He OoJee yeM okoiio 1 MM, mpenmoYTHTENbHO, He Oosiee 4yeM 0koJio 1 MKM, GoJiee mpeInoYTHTENb-
HO, He OoJiee ueM okosio 1 HM, u emé 6oJiee MpenrmouTUTENbHO He Ooee yeM okoiio 100 mM u, Hauboree mpen-
TIOYTUTENIEHO, HEe OoJiee ueM okoyio 10 mM. Takke NpeanoYTHTENsHO, YTOOBI 3aMEIIEHHBIH TIENTH T PACTIO3HA-
Bascs [ITJI Gonee yem ogHOTO WHAWBHUAA, TI0O MEHBIIIEH Mepe NBYX M, 0ojee MPEANOYTUTEIHHO, TPEX HHIUBHU-
JIOB.

Takum 006pa3oM, SIHUTOIEI HACTOAIIETO N300PETEHUSI MOTYT OBITH MIEHTHYHBI BCTPEYAIOLIIMCS B IPUPOIC
OITyXOJICACCOIMUPOBAHHBIM HJIM OITyXOJCCICIU(PUUSCKAM SIUTOTAM MM MOTYT BKJIFOYATH SIHUTOIBI, OTIIH-
yaromuecs He 0oyiee 4eM 4 0CTaTKaMU OT KOHTPOJIBHOTO MENTH/IA, IIPH YCIOBUH, YTO OHU UMEIOT, 10 CYIIECTBY,
UICHTUYHYIO aHTUTCHHYIO aKTUBHOCTG. [10 CyIeCTBY WACHTUYHAS aHTUT'CHHAS aKTUBHOCTH O3HAYAaET CTUMYIIH-
poBanue T-KIETOK CO CpaBHIUMON YaCTOTOW MIJIM KOJMYECTBOM CO CPABHUMOU aBUAHOCTHIO, (peHoTunoM 3¢ dek-
TOpa WM MAMSTH, C TOXOKUMH KapTHHAMH OTBETA.

CTuMynsIus IMMYHHBIX OTBETOB 3aBHCHT OT MPUCYTCTBHUS aHTUTCHOB, PACIIO3HABAEMBIX UMMYHHOMN CHC-
TEMOH X0351Ha KaK dykepogHble. OTKPBITHE CYIIECTBOBAHHUS OITyX0JICaCCONNHUPOBAHHBIX AHTHUTCHOB MOBBICHIIO
ceifyac BO3MOKHOCTh MCIOJIB30BAaHUS MMMYHHOW CHCTEMBI XO3SIMHA JUII BMEIIATENECTBA B POCT OIMyXOJdH. B
HACTOsIIee BPEMsI HCCIEAYIOTCS Pa3INIHbIC MEXaHU3MbI UCIIOJIB30BAHU 11 MIMMYHOTEpAIiH paka 00enx BeT-
BE NMMYHHOM CHCTEMBI, KaK TYMOPaJIbHOM, TaK M KIETOYHOM.

Crnemmduyeckne dIeMEHTHl KIETOYHBIX MMMYHHBIX OTBETOB CIOCOOHBI K CHEIM(PUUIECKOMY pacrio3HaBa-
HUIO W YHUYTOXCHHWIO OIYXOJIEBBIX KJIETOK. Bbmenenue rmurtotokcuueckux T-kietok (IITJI) w3 momymnsimit
OIMyXOJIb-HHQWIBTPUPYIOMINX KICTOK WK U3 MepUPEPUICCKON KPOBU MPEATONIATACT, YTO TAKUE KIIETKU UTPAIOT
BaXKHYIO POJIb B €CTECTBEHHONM MMMYHHOH 3aluTe NpoTUB paka. B wactHocTH, CD8-nonoxurensusle T-kaeTky,
KOTOpPBIC paclo3HAIOT MOJIEKYNbI | Kiacca riraBHOro komiuiekca ructocoBMmectumoctu (MHC), cBsizaHHEIE ¢
MENTUIAMY, UMCIOIIMMHU OOBIYHO 8-12 aMUHOKHCIOTHBIX OCTAaTKOB, 00pa30BaHHBIX M3 OCIKOB I Je(EKTHBIX
pudocoMubIX TpoaykToB (DRIP), Haxomsmuxcs B IUTO30JU, UTPAIOT BAKHYIO POJIb B 3TOM OTBETE. MOJICKYIIBI
MHC genoBeka Ha3bIBAIOTCS TAK)KE YEIIOBEUESCKUMH JIeHKoMTapHBIMU aHTUreHamu (HLA).

Mounekynet MHC I kimacca MoryT BeTpedaThesi Ha OOJBITMHCTBE KIIETOK, UMEIOIIHNX AP0, KOTOPBIE TIpe-
3CHTUPYIOT MENTHIBI, 00pa3yromecs Mociae MPOTEOIMTHYECKOTO PACHICIUICHNS MPEUMYIIECTBEHHO JHIOTEH-
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HBIX, IATO30JILHBIX WK sAepHBIX OenkoB, DRIP, u 6onee kpymHbIx nentuaoB. OHAKO MENTHIBI, 00pa30BaHHBIC
U3 SHJAOCOMANBHBIX KOMITAPTMEHTOB HJIM 3K30TCHHBIX MCTOYHHKOB, TAKXKE YAaCTO BCTPEUYAIOTCSA HA MOJICKYJaxX
MHC 1 xnacca. DTOT HEKJIaCCHYECKHH crmoco0 Tpe3eHTanmuu KiaccoM | B JuTepaType Ha3bIBaeTCsl KpocCc-
Mpe3eHTaIue.

Tak xak 0o0a Buaa oTBeTOB, 3aBucsmIre or CD8 u ot CD4, BHOCAT CBOW BKJIa] B MTPOTHBOOITYXOJIEBHIH d(-
(hexT cooOI1a M CHHEPTHYECKH, TO HACHTU(UKAINSI U XapaKTEPUCTHKA OITyXO0JICaCCOI[MMPOBAHHBIX aHTHUTCHOB,
pacnio3HaBaembIx kak CD8-monoxutensabiMu L[TJI (Mmonexkyna MHC 1 knacca), Tak 1 CD4-10oI0KUTETEHBIMHA
HTJ (monexyna MHC II ximacca) sIBISIIOTCS BRXKHBIMU TIPH pa3pabOTKe MPOTHBOOIYXOJIEBEIX BakIWH. [ToaTtomy
LENBI0 HACTOAIICTO M300PETCHHUS SIBJICTCS MPEIIOKUTh KOMITO3UIIMH TICTITHIOB, KOTOPEIC COJCPIKAT MEITHIIBI,
cBs3pIBaronuecs ¢ komriekcamu MHC mroboro knacca.

BBuny cepbe3HbIx MOOOYHBIX 3((EKTOB U PACXOIOB, CBI3AHHBIX C JICUCHUEM paKa, KpaHE HEOOXOIUMBI
VIIy4IICHHBIC METObI MPOTHO3UPOBAHHS U JUATHOCTUKU. [103TOMY CyIIecTByeT HEOOXOIUMOCTh B UACHTU(H-
Kallu IpyTUX (PakToOpoB, HIPAIOIIUX POJF OMOMAapKEpOB paka BOOOIIE M TTHOOJIIACTOMBI B YacTHOCTH. Kpome
TOT0, CYIIECTBYET HEOOXOAUMOCTh B MACHTHU(PUKAINU (PAKTOPOB, KOTOPBIE MOTYT OBITH MCIOJIB30BaHBI IPH JIc-
YEHHWH paka BOOOIIe U TIA00IaCTOMBI B YaCTHOCTH.

B macrosmeM n300peTeHNN IPEIOKEHBI ENTHIBI, KOTOPhIe IPUTOTHBI IS JICUSHHS PaKOBBIX 3a00JieBa-
HUH / OITyXoJieH, MPeImOYTHTENFHO PAKOBBIX 3a00JIEBaHUI TOJIOBHOTO MO3ra, emle Ooiee MpearnodYTUTENHHO -
TIINOOIaCTOM, KJIETKH KOTOPBIX MPE3CHTUPYIOT B N30BITKE MIIM UCKITIOYUTEIHFHO NENTHABI 110 m300peTernio. Kak
MOKa3ajl MacC-CIeKTPOMETPUUECKUN aHaIN3, 3TH MENTHIbl €CTECTBEHHO NMpe3eHTUpOoBaIUCh MoJiekyiaamu HLA
Ha o0pa3rax MepBUYHON IIIHO0IacTOMBI YenoBeka (cM. mpumMep 1 u ¢wur. 1).

Kak 0buT0 TIOKa3aHO, UCXOHBIN T'eH/OCIIOK (Ha3bIBaEMBIN Takxke "OCIIKOM MOJHON UTHHB" WK "0a30BbIM
OemkoM"), U3 KOTOPOTO OBLIM IOJYYCHBI MENTHIBI, OBUI B BBICOKOW CTEICHH HM30BITOYHO SKCIPECCHPOBAH B
KJIETKaX TJIHOOJIACTOMBI [0 CPABHCHUIO C HOPMAILHBIMU TKaHAMHU (CM. TipuMep 2 U Gur. 2 Ui rIH00IaCTOMEI),
JICMOHCTPHUPYSI BRICOKYIO CTEIICHb aCCOLHMAIIMH HMCXOIHBIX TCHOB C OIMyXOJbI0. bojee Toro, caMu menTUABI H3-
OBITOYHO MPE3CHTUPYIOTCS HA OITyXOJCBOM TKaHU, HO HE HA HOPMAJIBHBIX TKaHAX (cM. mpumep 1 u ¢wur. 3).

Ceszanapie ¢ HLA menTtumel MOTYT paclo3HaBaTbcsi HWMMYHHOH CHCTEMOW, KOHKpeTHO T-
mMporramu/ T-kneTkamMu. T-KIETKH MOTYT pa3pyIiaTh KICTKH, MPE3CHTHPYIONINE PACIIO3HAHHBIN KOMIUIEKC
HLA/menrtun; k npumepy, KISTKH TNTHOOIACTOMBIL, IPE3EHTHPYIONTHE MOTyYCHHBIC TEITHIBI.

Bruto mokaszaHo, YTO MENTHABI MO0 HACTOSIIEMY H300PETECHHIO CIOCOOHBI CTUMYIHPOBATh T-KICTOYHBIC
OTBETHI W/WIH N30BITOYHO MPE3EHTUPYIOTCS U MOTYT UCIIONIB30BAThCS I TTOTyYSHHS aHTUTEN W/ UM PaCTBOPH-
MbIx TKP, B cooTBeTCcTBHU ¢ HAacTOsIKUM H3o0pereHneM (cM. ipumep 3 u 1 u ¢ur. 4 u 3). Takum oOpazom, 3TH
MENTUIBI IPUTOHEI JUIS TCHEPUPOBAHKS MMMYHHOTO OTBETA B OpPraHM3ME MMALUCHTA IS YHUYTOKEHHS OITyXO-
JIEBBIX KJIETOK. IMMYHHBII OTBET y MAIlMEHTa MOXET OBITh MHIYIIUPOBAH TPU HEMOCPEICTBEHHOM BBEICHHH
OINKCAHHBIX MENTHIOB WM MMOAXOJSIIUX BEUICCTB-IPEANICCTBEHHUKOB (K MPUMEPY, Y/UIMHCHHBIX MEHTHIOB,
OCIIKOB WITU HYKJICHHOBBIX KHCIIOT, KOJUPYIOIIUX TH MMENTH/IB) MAIUEHTY, B HICAIFHOM CIy4ae B KOMOWHAIINU
C BCIICCTBOM, YCHJIMBAIONINM HMMYHOTEHHOCTbH (T.€. aJbIOBAaHTOM). MOXHO OXHJaTh, YTO UMMYHHBIN OTBET,
BBI3BaHHBIA TaKOI TepareBTUYCCKON BaKIMHALUCH, OyIeT BBICOKO CHCIH(DUYHO HAMPaBJICH MPOTHB OMyXOJe-
BBIX KJICTOK, TaK KakK IeJIeBbIC MENTHIBI HACTOSIIECTO N300pETEHUs HE IPE3CHTUPYIOTCS Ha HOPMAIBHBIX TKaHIX
B CPAaBHIMOM KOJIMYECTBE KOIHMH, MPEIOTBpPAIIas, TEM CaMbIM, PUCK HEXeJaTeIbHBIX ayTOUMMYHHBIX PEeaKInit
MIPOTHB HOPMAJIFHBIX KJIETOK y TAIHEHTA.

dapManeBTHIECKUE KOMIIO3HUIMK BKJIIOYAIOT MEMTHBI KaKk B cBOOOHOW Gopme, Tak U B hopme dapma-
HEBTHYECKU TIpreMIieMoi coyr. Mcrmosib3yeMoe B KOHTEKCTE NaHHOTO M300peTeHus MmoHsATHe "dapmareBTHue-
CKHU IIpHeMJIeMasi COJIb" OTHOCUTCS K TMPOW3BOJHBIM PACKPBITHIX IENTHIOB, IPUYEM IMEHTH] MOIUGUIMPOBAH
MyTEM TTOJTYYCHUS KUCIBIX WU OCHOBHBIX COJIeH BemiecTBa. Hampumep, KUCIbIE COITH MOJTYYAOT M3 CBOOOIHOTO
OCHOBaHUs (KakK IPaBUIIO, TJ¢ HEUTpanbHas (GopMa JEKapCTBCHHOTO CPEICTBA UMEET HEHTPAIBHYIO TPYIIY -
NH2) ¢ npumeHeHHeM peakuuu ¢ noaxonsmei kucinotoi. [loaxoasmye KUCIOTHI Al TIOTYYEHUS] KUCIBIX CO-
JIeH BKJIFOYAIOT KaK OPTaHUYECKUE KHUCIOTHI, HAPUMED, YKCYCHYIO KUCIIOTY, IPOITHOHOBYIO KHCIIOTY, TJIHKOJIC-
BYIO KHCJIOTY, MUPOBUHOTPAJHYIO KHCIOTY, IIABEICBYIO KHCIOTY, SOJOYHYIO KHCIOTY, MaJOHOBYIO KHCIOTY,
SHTapHYIO0 KUCIIOTY, MAJICHHOBYIO KHCIIOTY, (yMapoBYIO KHCIIOTY, BUHHYIO KHCIIOTY, TUMOHHYIO KHCIIOTY, O€H-
30HHYIO0 KHCIIOTY, KOPHYHYIO KHCIIOTY, MUHAAJIBHYIO KHCJIOTY, METaHCYIb()OHOBYIO KHCIIOTY, 3TAHCYIH(POHO-
BYIO KHCJIOTY, II-TOJYOJICYIb(MOKHUCIOTY, CATUIMIOBYIO KHCIOTY U MOOOHBIE, TAK 1 HEOPTaHWIESCKHUE KHCIIOTHI,
HaIpUMep, COJSHYIO KHUCIOTY, OpPOMHCTOBOIOPOIHYIO KHCIIOTY, CEpPHYIO KHUCIIOTY, a30THYIO KHCIOTY, (ocdop-
HYIO KHCIIOTY ¥ TOMY 1o00HBIe. V1 Ha060pOT, IPUTOTOBIEHHE OCHOBHBIX COJIEH KHUCIOTHBIX KOMIIOHEHTOB, KO-
TOpBIC MOTYT NPHCYTCTBOBATh HA MENTH/IE, IPOM3BOIUTCS IIPH UCIIOIB30BaHIH (PapMaeBTUIECKH IPHEMIIEMO-
O OCHOBaHUS, TAKOTO KaK THIPOKCH]l HATPUsS, THIPOKCHUI Kallusl, THAPOKCH]] aMMOHUS, THIPOKCHU]T KaJbITHS,
TPUMETIJIAMHIH U TOMY TOJIOOHBIX.

B omHOM 0COOCHHO NPEANMOYTUTEIHPHOM BapUAHTE OCYMICCTBICHUSA (hapMaICBTUICCKHE KOMITO3UIMH
BKITIOYAIOT TICNTUABI B BHJC COJICH YKCYCHOW KHCIOTHI (aleTaTthl), TPU(TOPAIETATOB WA COJSHON KHCIOTHI
(xmopuasl).

Kpome TOro, mentuapl HaCTOSIIET0 N300pETEHIS MPUTOIHBI HEe TOJBKO JJIS JICUCHHS pakKa, HO M TaKKe B
KadyecTBE AMAarHOCTHYCCKHUX CPEACTB. Tak Kak MEeNTHABI ObUTH TONYYEHBI U3 KJIETOK paka TOJIOBHOTO MO3ra, U
TaK Kak OBUIO OIIpENeNIeHO, YTO JaHHBIC MENTHIB HE MIPUCYTCTBYIOT WM MPUCYTCTBYIOT B HEOOIBIIIOM KOIHYE-
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CTBE B HOPMAITbHBIX TKAHSIX, TO 3TU MEITHIbI MOTYT OBITh UCIIOIB30BaHBI ISl TUATHOCTUKU HAJTMYHUS paKa.

[pucyTcTBUE 3asSBICHHBIX MENTUIOB Ha TKAHEBBIX OMONTAaTaX MOXKET MOMOYL MAaTOMOP(OJIOTY B MOCTa-
HOBKE TMarHO3a paka. BEISBIEHNE KOHKPETHBIX NENTHAOB C TIOMOIIBIO AaHTUTEN, MACC-CIIEKTPOMETPHH WA APY-
THX METOJIOB, N3BECTHBIX M3 YPOBHS TEXHHUKH, MOTYT AaTh MaTOMOP(HOJIOTY CBHACTEIHCTBA TOTO, YTO TKAHb SIB-
JISIETCS 3IIOKAYECTBEHHON WIJIM BOCITAJICHHOW VUM YK€ TTOpa)KeHHOW 3a0oieBaHueM BoooOmie. [IpucyrcTBre rpymm
METHIIOB MOXET MO3BOJHUTH KIACCU(HUIIMPOBATH M BBIACIUTH MOJKIACCH MOpaKeHHBIX TKaHei. OOHapyxe-
HHE MENTHIOB Ha o0pa3max MmopakeHHOH 3a0o0jieBaHMEM TKaHW MOXKET TO3BOJUTH NPHHATH PEIICHHE O Mpe-
MMYIIECTBAX OT TEPaIiy, BO3IEHCTBYIOMEH HA IMMYHHYIO CHCTEMY, B 0OCOOEHHOCTH, eciu T-TuM(OIHTEI, Kak
W3BECTHO WM OXKUIAETCs, 3aJCHCTBOBAHBI B MeXaHU3Me neictBus. OrcyrcrBue 3kcnpeccun MHC sBisercs
XOPOIIIO OIMUCAHHBIM MEXaHU3MOM, MIPH KOTOPOM HH(UIIUPOBAHHEIC WM 3JI0KAYCCTBEHHBIC KICTKH YKIOHSIIOTCS
OT UMMYHHOTO KOHTpOJs. Takum 00pa3oM, MPHUCYTCTBUE MENTHIOB MOKA3BIBAET, YTO ITOT MEXaHU3M HE WC-
MOJIB3YETCs MPOAHAN3UPOBAHHBIMY KIICTKAMH.

[enTuap! HACTOSIETO U300PETECHHSI MOTYT HCITOJB30BATHCS B aHAIN3E OTBETOB JIMM(OLUTOB HAa JACHCTBUC
9THX MENTHIIOB, TAKUX KaK T-KJIETOYHBIC OTBETHI WM OTBETHI B BHJC AHTHTEN K IMENTUAY WIH HENTUAY B KOM-
rekce ¢ monekynamu MHC. JlaHHBIe OTBETH TMM(OUUTOB MOTYT WCIOJIB30BAaTHCS B KAUECTBE MPOTHOCTHYEC-
CKHX MapKepoOB LTSI IPHHATHUS PEIICHUS O JaTbHEHIINX dTanax Tepaniu. JlaHHbIe OTBETHI MOTYT TaK)Ke MCTIONb-
30BaThCS B Ka4eCTBE CYyppOTAaTHBIX MAapKEePOB B MMMYHOTEPANEBTUYECKHUX TTOAXOAaX, HAIPABICHHBIX HA MHIY-
IIUPOBAHNE OTBETOB JMM(OIIMTOB C MOMOINBIO PA3JIMYHBIX CPEACTB, HAIPUMEp, BaKIMHAINN OEIKOM, HyKJICH-
HOBBIMH KHCJIOTAMH, ayTOJOTHYHBIMH MaTE€pHaIaMH, alONITUBHBIM IepeHocOoM JHM(OnuToB. B ycroBusx, xo-
T/1a IPOBOIUTCS TEHHAs Tepamus, B IEISX OICHKH MOOOYHBIX 3((EKTOB MOTYT OBITh IPOAHATN3UPOBAHBI OTBE-
TBI TUM(OITUTOB HA NENTUABI. MOHUTOPUHT peaknuii TUM(GOIIMTOB MOXKET TaKKe OBITh IECHHBIM HHCTPYMECHTOM
JUTsL 00CIIeIOBaHUI B paMKaXx IMOCICAYIOIICTO HAOIIOICHUS TIOCHIE TPAHCIUIAHTAIIUH, K TIPUMEPY, IS BBISBICHUS
peaxiuii "X0351H IPOTUB TPAaHCIUIAaHTaTa" U "TPaHCIUIAaHTAT NPOTUB XO35AUHA".

[enTuapl HACTOAIIETO U300PETEHHUS MOTYT HCIOJIB30BATHCS JUIA TONYYCHUS W pa3pabOTKH crieruduye-
ckux aHtuTen K komruekcam MHC/mentua. OHE MOTYT OBITH HCIIONB30BAHBI B TEPAITHH, HALICITHBAIOIICH TOK-
CHHBI WJIM PaJNOAKTHBHBIEC BEIIECTBA HA MOPAXCHHYIO TKaHb. J|pyruM BHIOM HCTIONB30BAaHUS JaHHBIX aHTHUTEI
MOXKET OBITh "HallenuBaHue" PaAMOHYKIHIOB Ha MOPAKEHHYIO TKaHb B IESIX BU3Yyaldu3aluy, Takond kak [10T
(TTO3UTPOHHO-OMHUCCHOHHAS TOMOTpadus). DTO MOKET TIOMOYb B OOHAPYKEHUH HEOOJBIINX METACTa30B WM B
OTIpeNIeIeHUH pa3Mepa M TOYHOH JIOKaTU3aIiH MOPaKCHHBIX TKaHEH.

TakuM 00pa3oM, B IPYTOM acrleKTe U300pETeHMsI MPEIOKEH CITOCO0 MOMydeHUsT PeKOMOMHAHTHOTO aHTH-
TeJa, CeUPUISCKH CBI3BIBAIOIIETOCS C TJIABHBIM KOMIUIEKCOM THcTocoBMecTuMocTH denoBeka (MHC) 1 wmm
IT xacca B KOMIUIEKCE C PECTPUKTHPOBaHHBIM M0 HLA aHTHUTEHOM, MpHYeM CHoco0 BKIIFOYACT: HMMYHU3ALUIO
W3MEHCHHOTO METOJIOM TCHHOW WHXXCHEPUH, HE SIBIIIOIICTOCS YECIOBEKOM MIICKOIUTAOIIETO, COACPIKAIICTO
KJICTKH, SKCIPECCUPYIOIIHUEC MOJCKYJIbl YKa3aHHOTO TJABHOI'O KOMIUIEKCA THCTOCOBMECTUMOCTH YEJIOBEKa
(MHC) I nmm 1I xmacca ¢ pactBopumoit popmoit monexysnst MHC 1 mim 11 knmacca B Komimiekce ¢ yka3aHHBIM
pectpukTrpoBaHHbiM 10 HLA anTHreHOM; BBIACHcHHE Modekyl MPHK u3 mpoayrnupyrommx aHTUTENa KIETOK
YKa3aHHOTO HE SIBJIIOMICTOCS YEIOBEKOM MIICKOIMTAIOIIErO; CO3MaHue OMOIHMOTEKH (ParoBOro OTOOpakeHWS,
oToOpakaromero OeTKOBBIE MOJIEKYJIBI, 3aKOINPOBaHHbIC YKazaHHBIMU Mojekyidamu MPHK; n Beinenenue, mo
MEHBIIeH Mepe, ogHoro ¢ara W3 ykazaHHOW OMONMOTEKH (aroBOro OTOOpaKEHUS, NMPHUYEM YyKa3aHHBIH, IO
MEHBIIEeH Mepe, OUH (par, SKCIOHUPYET Ha MIOBEPXHOCTH YKa3aHHOE aHTHUTEINO, CIICII(IYECKU CBI3BIBAIOIIEECS
C YKa3aHHBIM TJIaBHBIM KOMIUTEKcOM ructocoBMecTuMocTd denoBeka (MHC) I umm Il kmacca B KoMIUIeKce ¢
YKa3aHHBIM pecTpUKTUpOBaHHBIM 10 HLA aHTHTeHOM.

B npyrom acmiekte n300peTeHUs NPEATIOKEHO aHTUTEIIO, KOTOPOE CIEIM(MUICCKH CBSI3BIBACTCS C TIABHBIM
KomIuiekcoM ructocoBmectumoct denoBeka (MHC) I wm I kimacca B KOMILIEKCE ¢ PECTPUKTHPOBAHHBIM 110
HLA aHTHUTeHOM, TJi¢ aHTUTENO MPEANOYTUTECIHHO SABISICTCS TOJIHKIOHATBHBIM aHTHUTEIOM, MOHOKIOHAIEHBIM
AHTHUTEIIOM, OHCTICIIM(DUIHBIM aHTUTEIIOM /MM XUMEPHBIM aHTHUTEIIOM.

Kpowme Toro, eme oJuH aceKT HACTOSIIETO W300PETEHUST OTHOCUTCS K CIIOCOOY MOJYYCHHUS yKa3aHHOTO
AHTHTEINA, CIICIM(PUICCKH CBS3BIBAIOIIETOCS C TJIABHBIM KOMIUIEKCOM THCTOCOBMecTUMOCTH deioBeka (MHC) 1
nnu 11 kmacca B komriekce ¢ HLA-pecTpuKTHpOBaHHBIM aHTUTEHOM, IPUYEM 3TOT CIIOCO0 BKIIOYAET: UMMYHH-
3aI{I0 MOJYYCHHOTO C TOMOIIBI0 METOAOB TeHHON MH)KEHEPHUH HE SBIISIOIIETOCS YeIOBEKOM MIICKOITUTAIOIIETO,
COJZIEpKAIIEeTO KJIETKH, SKCIPECCHPYIOIINE YKa3aHHBIA TJAaBHBIM KOMIIIEKC THCTOCOBMECTHMOCTH YeJIOBEKa
(MHC) I umm 11 xmacca ¢ pactBopumoii popmori mosrekynsl MHC I wnu I kitacca B KOMIUIEKCE ¢ YKa3aHHBIM
HLA-pecTpukTHpOoBaHHBIM aHTUT€HOM; BhIieneHne Mojekya MPHK w3 npoaymnupyromux anTurena KJIeToK yka-
3aHHOTO HE SBISIONIETOCS YEIOBEKOM MIICKOITUTAIOIIETO; MOIyIeHHe OUOIHOTEKH (aroBoro 0ToOpakeHus, Co-
Jiepxaiiei Garu, SKCIIOHUPYIONIHE OCITKOBBIC MOJICKYJIBI, 3aKOIUPOBAHHEBIC YKa3aHHBIMU Monekynamu MPHK; u
BBIJICJICHUE, TT0 MEHBIIICH Mepe, oHOTO (para u3 yka3zaHHOH OHONMOTEKH (ParoBoro 0ToOpaKeHHS, MPUYEM yKa-
3aHHBIH, TI0 MCHBIICH Mepe, OJMH (har, SKCIIOHUPYET Ha MIOBEPXHOCTH YKa3aHHOE aHTUTENO, CIICHU(MUICCKU CBSI-
3BIBAIOMICECS C YKa3aHHBIM TUIABHBIM KOMIUIEKCOM THcTocoBMectuMocTr denoBeka (MHC) I wmu II xiacca B
KOMILICKCEe ¢ yka3aHHBIM HLA-pecTpUKTUPOBAaHHBIM aHTUTEHOM. COOTBETCTBYIOIIUE CIIOCOOBI TONYYCHHUS Ta-
KX aHTHUTEJ U OJTHOLICTIOYCYHBIX TJIABHBIX KOMILICKCOB THCTOCOBMECTUMOCTH | Ki1acca, B paBHOM CTENICHH KakK U
JIPYTUe WHCTPYMEHTHI IS TTOYYCHHsI JaHHBIX aHTHUTEI, PACKPBITHI B MATEHTHBIX 3asBkax WO 03/068201, WO
2004/084798, WO 01/72768, WO 03/070752 n y Cohen CJ, Denkberg G, Lev A, Epel M, Reiter Y. Recombi-
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nant antibodies with MHC-restricted, peptide-specific, T-cell receptor-like specificity: new tools to study antigen
presentation and TCR-peptide-MHC interactions. J Mol Recognit. 2003 Sep-Oct; 16(5):324-32.; Denkberg G,
Lev A, Eisenbach L, Benhar I, Reiter Y. Selective targeting of melanoma and APCs using a recombinant anti-
body with TCR-like specificity directed toward a melanoma differentiation antigen. J Mol Recognit. 2003 Sep-
Oct;16(5):324-32.; Denkberg G, Lev A, Eisenbach L, Benhar I, Reiter Y. Selective targeting of melanoma and
APCs using a recombinant antibody with TCR-like specificity directed toward a melanoma differentiation anti-
gen. J Immunol. 2003 Sep 1;171(5):2197-207; u Cohen CJ, Sarig O, Yamano Y, Tomaru U, Jacobson S, Reiter
Y. Direct phenotypic analysis of human MHC class I antigen presentation: visualization, quantitation, and in situ
detection of human viral epitopes using peptide-specific, MHC-restricted human recombinant antibodies. J Im-
munol. 2003 Apr 15; 170(8):4349-61, koTOpBIE B LIENSIX HACTOSIIETO M300pETECHUS B OTKPBITOH (popme BKITIOUE-
HBI CIOJIa B CBOCH IEJIOCTHOCTH ITyTEM CCBHIIKH.

[IpeanovTUTEeN HO, SCITH AHTUTEIO CBS3BIBACTCS ¢ ad)(PUHHOCTBIO CBS3bIBaHMS HIke 20 HAHOMOIICH, Tpe-
MOYTHTENBEHO Hike 10 HaHOMOJEH, ¢ KOMIUIEKCOM, KOTOPBIH Ha3biBaeTcs "cnenupuiyeckuM" B KOHTEKCTE Ha-
CTOSIILIETO M300pPETEHHSI.

B npyrom acriekte n300peTeHHS MPEIOKEH COCO0 MOIYICHUS PACTBOPUMOTO T-KIETOYHOTO perenTopa,
pacno3Haromiero crnenuduuecknii komrmeke nentuaa 1 MHC. Takue pacTBopumbie T-KIETOYHBIC PEIETITOPHI
MOTYT OBITh TIOJTYUYEHBI U3 CHEIMPUISCKUX T-KIETOYHBIX KIOHOB, M MX ah(GUHHOCTH MOKET OBIThH MOBBIIICHA 32
CYeT MyTareHesa, HallpaBJICHHOTO Ha OMPEACIIIONNEe KOMIUIEMEHTAPHOCTh YJacTKu. st BeiOopa T-KireTogHoro
perenTopa MOXKET MCIOJb30BaThesl (haroBoe ortodpaxkenue (3asska CIIA 2010-0113300, Liddy N, Bossi G,
Adams KJ, Lissina A, Mahon TM, Hassan NJ, et al. Monoclonal TCR-redirected tumor cell killing. Nat Med
2012 Jun; 18(6):980-987). B nemsix cradbmnmzanmu T-KI€TOYHBIX pelieNTOpOB BO BpeMst (paroBoro oToopaskeHus
U B Clydac MPaKTHYSCKOTO MIPUMEHECHHS B KAYECTBE JICKAPCTBEHHOTO CPENICTBA aib(a- u OeTa-1enu MOTYT OBITh
CBsI3aHBI, HATIPUMEP, TOCPEIACTBOM HE BCTPEUAIOIIUXCS B MPUPOJC AUCYTbGUIAHBIX CBA3CH, APYTHX KOBAJICHT-
HBIX CBs3eH (OHOLENOYEUHBIH T-KIETOYHBIA PElenTop) Win ¢ MOMOIILI0 JOMEHOB JuMepu3aiun (cM. Boulter
JM et al. Stable, soluble T-cell receptor molecules for crystallization and therapeutics. Protein Eng 2003
Sep;16(9):707-711.; Card KF, Price-Schiavi SA, Liu B, Thomson E, Nieves E, Belmont H, et al. A soluble sin-
gle-chain T-cell receptor IL-2 fusion protein retains MHC-restricted peptide specificity and IL-2 bioactivity.
Cancer Immunol Immunother 2004 Apr;53(4):345-357; and Willcox BE, Gao GF, Wyer JR, O'Callaghan CA,
Boulter JM, Jones EY, et al. Production of soluble alphabeta T-cell receptor heterodimers suitable for biophysi-
cal analysis of ligand binding. Protein Sci 1999 Nov; 8 (11):2418-2423). B mensx BBIMIOTHEHHS OTPEACISHHBIX
(yHKOIMK Ha KIETKAaX-MHUIICHAX T-KIETOYHBIA PElenTop MOXKET OBITh CBSI3aH C TOKCHHAMM, JEKAPCTBEHHBIMU
cpeactBaMu, mutokuHamu (cM. 3asBky CIHA 20130115191), nomenamu, pekpyTHUpyROUIMMH 3¢ QHEKTOpHBIE
KJICTKH, TAKAMU Kak gomeH antu-CD3, u T. 1. Bonee Toro, oH MoxeT OBITh SKCIpecCUpoBaH Ha T-KiIeTkax, mc-
MOJB3YEMBIX IS aJJONTHBHOTO MepeHoca. JampHelyro nHPOPMAIHI0 MOKHO TIOTYYHUTh U3 MATCHTHBIX 3asBOK
CIIA WO02004033685A1 n1 W0O2004074322A1. Kombunarus pactBopumbix TKP onmceiBaeTcst B maTeHTHOH
3asBke WO 2012056407A1. [Ipyrue criocoObl OMy4YeHns ONKMCcaHbl B TaTeHTHOH 3assBke WO 2013057586A1.

Kpome Toro, oHE MOTYT OBITH HCIIOJB30BAHBI JUIS MOATBEPKICHHS JUArHO3a pakKa, MOCTABJICHHOTO MaTo-
JIOTOM Ha OCHOBAHHH HMCCJIEIOBAHUS OnomnTaTa.

Jlnst BeIOOpa Mpe3eHTUPYEMBIX B M30BITKE MENTHAOB OBLT paccuuTaH MPOGMIb MPE3CHTANH, TT03BOJISIO-
MU OIICHUTh MEAMAaHHOE 3HAUCHHE Mpe3eHTalnu o0pasiia, a TaKkKe BapHalldy IMOBTOPHBIX M3MepeHuil. B mpo-
(ure cpaBHUBAIOTCS 00pa3Ilbl OMyX0JIeBOH (HOPMBI, TPENCTABIISIONICH HHTEPEC, C (POHOBBIM YPOBHEM 00pa3IioB
HOpMaJbHON TKaHU. KakIpli U3 3THX MpoQriieli MOXKET OBITH 3aTeM KOHCOJIMIUPOBAH B TIOKA3aTeNIb U30BITOY-
HOHM Npe3eHTalMU MTyTeM pacueTa p-3HaueHHs 10 JIMHEWHOH Mojenu co cMenranHeIMH ¢ ¢dexramu (J. Pinheiro,
D. Bates, S. DebRoy, Sarkar D., R Core team, nlme: Linear and Nonlinear Mixed Effects Models. 2008), ckop-
PEKTHPOBAB €¢ /I MOBTOPHBIX aHAIM30B HA YPOBEHB JIOKHOMOJIOKHUTEIBHEIX pe3ynbTaToB (Y. Benjamini and
Y. Hochberg. Controlling the False Discovery Rate: A Practical and Powerful Approach to Multiple Testing.
Journal of the Royal Statistical Society. Series B (Methodological), Vol.57 (No.1):289-300, 1995).

Jns mneHTHQUKAIMUE W OTHOCHUTEIHHON KOJNMYECTBEHHON oneHkw ymrannoB HLA ¢ momombro macc-
CIIEKTPOMETPHUECKOTO aHam3a MoJieKysibl HLA 13 moaBeprHyTHIX MOKOBOW 3aMOPO3Ke 00pa3IoB TKaHEH ObLTH
oumINeHsl U U3 HuX BeieneHsl HLA-accommmpoBanHble TenTHABL. BhlieneHHbIe enTHABl OBUTH pa3IesieHsl U
MOCJIEIOBATEIFHOCTH OBUTM MIACHTHU(HUIIMPOBAHEI C IIOMOIIBI0 METOIOB JKMIKOCTHOW Xpomarorpadum u macc-
cnekrpomerpun (LC-MS) ¢ nonnsanmeii anekrpopacnsiieHueM (nanoESI) B pexume peanbHOTO BpeMeHu. [1o-
Jy9eHHBIE TIENITUAHBIC MTOCIEIOBATENBHOCTH TIOATBEPKIATN CPABHEHUEM KapTHHBI (DparMeHTaIlul PUPOTHBIX
nentuaoB TUMAP, 3amvcanHoi Ha oOpasnax IIHo0JacTOMBI, ¢ KapTHHAMU (parMeHTAIIMH COOTBETCTBYIOIINX
CUHTETHYCCKUX KOHTPOJIBHBIX TENTHAOB ¢ WACHTHYHBIMU ITOCIICAOBATCIFHOCTIMH. [I0CKOIBKY MENTHIBI OBLTH
UICHTU(QHUIMPOBAHBI HEMTOCPEICTBCHHO B KAYCCTBE JIMTAHIOB MOJeKyl HLA mepBHYHBIX OMMyXOJCH, TO 3TH pe-
3YJBTATHl JAIOT MPSIMOE JOKA3aTEILCTBO €CTECTBEHHOTO MPOIIECCHPOBAHUS U MPE3CHTAINH WACHTU(QHUIINPOBAH-
HBIX [IENTH/IOB HA TKAHU TICPBUYHOM OITyXOJIH, TOJYYCHHOM OT MAI[IEHTOB C TIIHOOIaCTOMOM.

3amaTeHTOBaHHAS TEXHOJOTHYECKas IaT(opMa JEeKapCTBCHHBIX CPEJCTB, HAXOJAIIUXCS B pa3paboTKe,
XPRESIDENT® v2.1 (cm., Hanpumep, mateHTHY0 3asBKy CIIIA Nel3/640989, BritoueHHYIO B HACTOSIIIEE
OIKCAaHKE B CBOCH IMOJIHOTE MYTEM CCBUIKH) MO3BOJSICT MPOU3BECTH UACHTH(DHUKAIUIO U BHIOOP COOTBETCTBYIO-
MUX W30BITOYHO MPE3CHTUPYEMBIX MENTHAOB B Ka4eCTBE KaHIUAATOB U BAaKLIMHBI, OCHOBBIBASCH HA NPSIMOM
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OTHOCHUTEIILHOM KOJIMYECTBCHHOM ompeaeicHud ypoBHell HLA-pecTpUKTHpPOBaHHBIX MENTHIOB HA PAKOBOM
TKaHU B CPABHCHUM C HECKOJIbKHUMH PA3JIMYHBIMUA HEPAKOBBIMU TKAHSAMH M OpraHaMd. ITO OBLIO OCYIIECTBIICHO
myTeM pa3paboTku auddepeHnnaIb-HOr0 KOJTMYEeCTBEHHOTO ONpeaeneHus Ha ocHoBe MaHHBIX JKX-MC 6e3 wuc-
nmoJib30BaHusl n3oTomHoi MeTku (label-free), 0OpaboTaHHBIX 3aMmaTeHTOBAHHON TEXHOJIOTHUYECKOH TUIaThOpMOM
JUI aHAIW3a JAHHBIX, OOBEIMHSIOMEH adTOPUTMBI JJIS MACHTH(GHUKAINN MOCIEI0BATEIbHOCTH, CIEKTPAITBHON
KJIACTEPU3aLlNH, TTO/ICYeTa HOHOB, BEIPABHUBAHMSA BPEMCHH yIEPKUBAHUSA, JEKOHBOJIOIMH IO COCTOSHISIM 3a-
psiia M HOpMaJIn3aIum.

Jna xaxmoro mentuaa u oOpasma ObUTH MMOJCYHUTAHBI YPOBHH IPE3CHTAINH, BKIIIOYAIOIINE OICHKH II0-
TPEIIHOCTH. BhUIM MACHTUPUIMPOBAHBI NENTUABI, MPE3CHTUPYEMBIC UCKITIOUYUTEIFHO HA OMYXOJICBOI TKaHU, H
MENTUIBI, H30BITOYHO MPE3CHTUPYEMBIC HA OIMYXOJICBBIX TKAHSIX B CPABHCHUM C HE MOPAKCHHBIMU PAaKOM TKa-
HSIMH U OpTaHAMH.

Kommnekcsr HLA-nenTuy, moryd4eHHbIE W3 OMYXOJICBON TKaHH TNIHOOJIACTOMBI, MOJBEPTHYTHIX MOKOBOM
3aMOpO3Ke, COJIEPIKaIUX NenTuasl: 32 odpasua, pecTpukTupoBanHbix Mo HLA-A*02 n 13 o6pa3uos, pecTpuk-
tupoBaHHbIX M0 HLA-A*24, 6putn ountensl; HLA-acconuupoBaHHbIC MENTHIBI OBLUTH BBIICICHBI U MIPOAHAIH-
3upoBanbl MeTo10M JKX-MC.

Bce TUMAP, coxmepkamuecss B HACTOAIIEH MAaTEHTHOW 3asBKe, ObUTM MACHTH(HUIIMPOBAHBI ¢ TIOMOIIBIO
9TOr0 TOAXO0Na Ha o0pa3lmax MEepBHYHBIX OIYXOJIeH TIMOOIACTOMBI, YTO TOATBEPXKIAACT MX NPE3CHTAIUI0 Ha
KJIETKaX IIePBUYHON TITHOOIACTOMEI.

IMentuaet TUMAP, uneHTHOUITMPOBaHHBIE HA MHOTOYHCIICHHBIX 00pa3iax TKaHe# TIno0IacTOMbI M HOP-
MaJbHBIX TKaHEW, OBUTH MOJBEPTHYTHI KOJIMYECTBEHHOMY aHamu3y ¢ nomomrsio KX/MC 6e3 ucroab30BaHUS
M30TOMHON METKH, C MCIOJb30BaHUEM IOJCUETa MOHOB. MeToJ OCHOBAaH Ha MPEANOIO0KEHUH, YTO IUIOMIAIN
MUKa TenTuaa nmpu asanuse MetoaoM JKX/MC KoppemupyroT ¢ ero coliepxkanneM B oOpasie. Bee KomuuecTBeH-
HBIC CHTHAJIBI TIENITH/IA B PA3IIUYHBIX KCIIEPUMEHTaX ¢ ucroib3oBaHueM KX/MC ObuUTH HOpMaTH30BaHbI, HCXO-
Il U3 OCHOBHOW TCHJICHIINH, OBLIIO BBIYHCIICHO UX CpPEHEE 3HAUCHUE Ha 00pasell, U CBSICHBI B TUCTOTPAMMY B T.
H. Mpo(WiIb Mpe3eHTauu. B mpoduiie npe3eHTanuu KOHCOMUANPOBAHBI PA3IUNYHBIC METOIBI aHAJIHM3a, TAKUE KaK
TIOWCK B 0a3e MaHHBIX OCNIKOB, CIIEKTpaJIbHAS KJIaCTEPHU3AIlHs, TeKOHBOIOIUS COCTOSTHUS 3apsiaa (pa3psa) U BbI-
paBHHBaHWE BPEMEHH yICPKUBAHUSA 1 HOPMAITN3AIIHSL.

Takum oOpa3oM, HacTosIIee M300pETEeHNEe OTHOCHUTCS K MENTHIY, BKIIOYAIOIIEMY IOCIIEI0BATEIFHOCTD,
BbIOpanHyro U3 rpynmnsl ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 mo 129, wim
€ro BapHaHTHOH IOCJIEN0BATEIFHOCTH, KOTOpas 1o MeHbIIei Mepe Ha 90% roMosiorudHa MoCIeI0BaTENbHOCTH
¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 no 129, unu ero BapuaHTy, KOTOPBIH
UHAYIHUPYET T-KIETOYHYIO MEPEKPECTHYIO PEAKIIMIO C YKA3aHHBIM TECTITUAOM, TJC YKa3aHHBIN NENTHI HE SBIIS-
€TCSI MOJTUTICTITUIOM ITOJTHOU JITFHEL.

Hacrosee m300peTeHue najgee OTHOCHTCS K MENTHAY, BKIIOYAIOMIEMY IMOCIEIOBATEIBHOCTh, KOTOPAs
BeIOpana u3 rpynmnsl ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 no 129 nnu ero
BapUaHTHOM IOCIIEOBATELHOCTH, KOTOpas Mo MeHbleld mepe Ha 90% romMoJoruuHa MocieoBaTeIbHOCTH C
SEQ ID NO: 1 o SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 no 129, rae ykazaHHBIH NENTUA UITH €TO
BapHaHT UMeeT obmryto amuHy oT 8 mo 100, mpeanoututensHo ot 8 1o 30 u, Hanbosiee MPEANOYTHTENHHO, OT 8
10 14 aMUHOKHCIIOT.

Hacrosmee n3o0perenne nanee OTHOCUTCS K IENTHIAM, OITMCAHHBIM paHee, MMEIOIIUM CIIOCOOHOCTH CBSI-
3BIBATHCS C MOJIEKYJION TJIaBHOTO KoMIIiekca ructocoBMectumoctr denoBeka (MHC) I wm 11 kimacca.

Hacrosmee nzobperenue ganee OTHOCHUTCS K IENTHIAM, ONMCAHHBIM paHee, TAe NEeNTHA COCTOUT WA CO-
CTOMWT, MO CYILIECTBY, U3 aMUHOKHUCIOTHON mocienoBaTenbHOCTH B cooTBeTcTBHM ¢ SEQ ID NO: 1 mo SEQ ID
NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 no 129, unu ero BapuaHTHOM MOCIE0BATEILHOCTH, KOTOPas MO
MeHb1Iei mepe Ha 90% romonoruuna nocinenosatensHoct ¢ SEQ ID NO: 1 no SEQ ID NO: 49, SEQ ID NO:
71 uc SEQ ID NO: 74 no 129.

Hacrosiee n3o0pereHue gajgee OTHOCUTCS K MENTUAAM, OIIMCAHHBIM paHee, TAC MeNTHa MOIU(DUIIUPOBaH
W/WITM BKJTFOYACT HETICTITUIHBIC CBA3H.

Hacrosmee m3o0perenne ganee OTHOCUTCS K IMTENTHIAM, OIMCAHHBIM paHee, Iie IEeTTH SBISETCS CIUTHIM
OeKoM, B YaCTHOCTH, BKJIOYAIOMIMM N-TepMHHAIbHBIC aMHHOKHCIOTHl aHTHTCH-aCCOIMMPOBAHHOW WHBApH-
anTHoi nienu (Ii) HLA-DR.

Hacrosimee m300peTeHne najgee OTHOCHUTCS K HYKIEHHOBOM KHCIIOTE, KOAWPYIONICH ONMMCAaHHBIC paHee
METTHIBI, IPH YCIOBHUH, YTO TENTHA HE SBISICTCS MOTHOCTHIO YEIIOBEUECKUM OCITKOM.

Hacrosmee m3o0perenne ganee OTHOCUTCS K HyKIEHHOBOM KUCIIOTE, ONMICAaHHON paHee, KOTopast SBISCTCS
JHK, x/ITHK, ITHK, PHK uau ux KoOMOMHAIIUSMHU.

Hacrosiee n3o0pereHue ganee OTHOCUTCS K BEKTOPY IKCIPECCHUU, CIIOCOOHOMY 3KCIPECCHPOBATH OITHU-
CaHHYIO paHee HyKJIEHHOBYIO KHCIIOTY.

Hacrosiee n3o0pereHue qanee OTHOCUTCS K MENTHIY, OIMCAHHOMY paHee, K HYKJICHHOBOM KUCIIOTE, OITH-
CaHHOI paHee, WM K BEKTOPY SKCIPECCHH, OMTMCAHHOMY paHee, JJIs IPUMEHCHHS B MEIUIIUTHE.

Hacrosiiee w300peTeHre nanee OTHOCUTCS K KIIETKE-XO3SWHY, BKJIIOUYAIONMICH HYKJICHHOBYIO KHCIIOTY,
OTIMCaHHYIO paHee, WK BEKTOP SKCIPECCHH, OITMCAHHBIA paHee.

Hacrosmee m3o00peTeHne maiee OTHOCHTCS K OMHCAHHOW KIIETKE-XO3AMHY, KOTOpas SIBISETCS aHTHUICH-
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MPE3eHTUPYIOLIEH KIETKOMH.

Hacrosimee n3o0pereHne nagee OTHOCUTCS K ONIMCAHHON KIIETKE-X03SUHY, TI€ aHTUTeH-TIPE3EHTHpPYIOMIast
KJIETKA SIBJISIETCA NEHIPUTHOM KIETKOM.

Hacrosmee n3o00peTenne nanee OTHOCHTCS K CIIOCO0Y MOJMYYECHHS OMUCAHHOTO MENTHAA, TIPHYEM CII0Co0
BKITIOYAET KYJIbTUBAIMIO OMMUCAHHOW KJIETKU-XO3SIMHA W BBIACIICHUE MENTHIA M3 KIETKH-X03IMHA WIN €ro KyJb-
TYpaJIbHOU CpeJIbl.

Hacrosmee nzobperenue gajgee OTHOCHTCS K CLIOCO0Y IOTy9eHUS! aKTUBHPOBAHHBIX TUTOTOKCHYIECKHUX T-
mumdormtoB (IITJI) in vitro, mpudem croco6 BrirodaeT koHTakTupoBanue I[TJI in vitro ¢ HarpykKeHHBIMH aH-
tureHoM Mouekynamu yenoeueckoro MHC I wmm 11 kimacca, SkCcrpecCHpOBaHHBIME Ha MIOBEPXHOCTH ITOIXO/Is-
mield aHTUTCHIPE3CHTHPYIOMICH KIETKA Ha TEpPHOJ BPEMCHH, JOCTATOYHOTO JUIi AKTUBAIlMM AaHTHUTCH-
cnenupuaeckuM oopazoM ykazanubrx L[TJI, riae yka3aHHBIH aHTHTCH SBISCTCS JTIFOOBIM ONMMMCAHHBIM MEITHIOM.

Hacrosimee n3o0perenue nangee OTHOCHTCS K OIMCAHHOMY CIOCOOY, I'/Ie aHTUTEH Harpy»eH Ha MOJIEKYJIbI
MHC I unu II kmacca, sKCIpecCUpOBaHHBIE HA MOBEPXHOCTU MOIXOASIIEH aHTUTEHNPE3CHTUPYIOWEH KIeTKH
TPY KOHTAKTUPOBAHHUH JIOCTATOYHOI'O KOJMUYCCTBA aHTUTCHA C aHTUTCHIIPE3CHTUPYIOIICH KIICTKOM.

Hacrosmee m3o0perenne ganee OTHOCUTCS K OMICAaHHOMY CIIoco0y, I/ie aHTUTCHITPE3CHTUPYIOMAs KIeTKa
BKITIOYAaeT BEKTOP AKCIPECCHH, CIOCOOHBIH IKCIPECCHpPOBATh YKa3aHHBINA MENTHI, COACPKAIIUN MOCenoBa-
teapHOCTh ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 mo 129, wiui ero BapuaHT-
HYIO TTOCJIeIOBATEIBHOCTD, KOTOpasi o MeHbleil Mepe Ha 90% romonorudna mocnegoBatensHocTH ¢ SEQ ID
NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 no 129 wim yka3aHHbBII BapHaHT aMAHOKHCIIOT-
HOM [10CJIEJ0BATEIBHOCTH.

Hacrosiee n3o0peTeHre qanee OTHOCUTCS K aKTHBHPOBAHHBIM ITUTOTOKCHYecKuM T-mumdormram (L[TJT),
MOJyYCHHBIM OIUCAHHBIM CIIOCOOOM, KOTOPHIE CEIEKTHBHO PACIO3HAIOT KIIETKY, KOTOpas abeppaHTHO dKCIIpec-
CUPYET TOJIHIICIITH], BKIIFOYAIOIINH OMHUCAHHYI0 AaMUHOKHCIIOTHYIO TIOCIICIOBATEILHOCTD.

Hacrosimee n3o00perenne nanee OTHOCHUTCS K CIOCOOY YHHUTOXKEHHS KIETOK-MHIIEHEH y MaIMeHTa, YbH
KJICTKU-MUIICHN a0CpPaHTHO 3KCIPECCUPYIOT TMOJIHUIICOTH], BKIFOYAONINNA JTIOOYI0 OMUCAHHYI aMHHOKHUCIIOT-
HYIO TIOCJIEIOBAaTEIFHOCTD, IPHYEM CHOCO0 BKIIOYAET BBEJCHHE MAIMECHTY d()()EKTUBHOTO YUCIIA TUTOTOKCHIE-
ckux T-mamdornmror (I1TJI) kak onpeaeneHo BhITIE.

Hacrosmee m3o0pereHne nanee OTHOCHUTCS K MPUMEHEHHIO JIOOOTO OMMCAHHOTO IENTHIa, ONHCAHHOW
HYKJICMHOBOW KHCIJIOTHI, OIIMCAHHOTO BEKTOPA AKCIPECCHH, OMHCAHHON KJIETKH WIJIM OMHCAHHOTO aKTHBUPOBAH-
HOTO ITUTOTOKCHYECKOTO T-TUMQOINTa B KAYeCTBE MEJUKAMCHTA WJIH B IPOM3BOJICTBE MEIUKAMEHTA.

Hacrosmee n300peTenne nanee OTHOCUTCS K OIMCAHHOMY CIIOCOOY NMPUMEHEHHS, Te MEAUKAMEHT SIBIIS-
€TCsl BAaKLIMHOM.

Hacrosimee n3o0peTeHue panee OTHOCUTCS K ONMCAHHOMY CIIOCOOY NMPHUMEHEHHS, I/Ie MEANKaMeHT o0a-
JTacT aKTUBHBIM MMPOTUBOPAKOBEIM JICHCTBUECM.

Hacrosimee n3o0perenne fajnee OTHOCUTCS K OMMCAaHHOMY CIIoco0y NPUMEHEHHS, T/Ie YKa3aHHbIE PaKOBbIE
KJICTKH SIBIISFOTCS KJICTKAMHU TITHOOIACTOMBI HITH IPYTO# OMyXO0JIX TOJIOBHOTO MO3Ta.

Kpowme toro, HacTosmee n300peTeHne OTHOCUTCS K CIIOCO0Y MOIyYeHHs! NEPCOHAIM3UPOBAaHHON IPOTHBO-
PaKoOBO¥ BAKIMHBI UIA OTAEIBHOTO IMAIIMEHTA C MCIIOIB30BAHKWEM "XpaHWIUINA" TPEIBAPUTEIHFHO MPOIICIIINX
CKPHHUHT OITyXOJICACCOITMIPOBAHHBIX MENTHIOB, IPEIMOYTHTEIFHO B COOTBETCTBHH C HACTOSIIIUM H300pETeHH-
€M W/WJIH B COOTBETCTBHUH C HACTOSIIIM OITHCAHHEM.

Hacrosmee n3o0pereHne nanee OTHOCHTCS K KOHKPETHBIM OelkaM-MapKepaM W Omomapkepam, KOTOpPEIC
MOTYT OBITh UCIIOJIb30BaHBI IJIs IPOTHO3UPOBAHMSA TITHOOJIACTOMBI.

Kpome toro, HacTosiiiee H300peTeHre OTHOCUTCS K IPUMEHEHHUIO 3TUX HOBBIX MHIICHEH JUIsl JICUSHUs pa-
Ka.

[NonsaTue "aHTUTENO" MCHOIB3YETCS B KOHTEKCTE NAHHOTO M300PETEHUS B IMIMPOKOM CMBICIC U BKJIFOYACT
KaK MOJUKJIOHANBHBIC, TAK ¥ MOHOKJIOHAJIFHBIC aHTUTeNa. B JOMOTHEHNE K MHTAKTHBIM MOJICKYJIaM UMMYHOT-
NOOYJIMHA B MOHATHE "aHTUTENA" BKIFOYCHBI TAaKXKe (PPArMEHTHI WIH IMOJIUMEPHI TAKHX MOJICKYJ HUMMYHOTIIOOY-
JIMHA W TYMaHU3UPOBAHHEIC BEPCHUU MOJCKYT UMMYHOMIIOOYIIHHA, IPH YCIOBUH, YTO OHU MPOSBIISIOT JIFO00E U3
JKeNTaeMBIX CBOMCTB (HAampuMep, Creru(pUIecKr CBS3BIBAIOTCS C MOJUIECITHAHBIM MapKepOM TIIHO0IacTOMEI,
JOCTABIIAIOT TOKCHH K KIIETKE TIHOOIACTOMBI, SKCIPECCHPYIOIEH TeH-MapKep TITHO0IACTOMBI Ha TIOBBIIICHHOM
YPOBHE W/WJIM MHTHOUPYIOT aKTHBHOCTBH HOJHIIENTHIHOTO-MapKepa TIH00IaCTOMBI), OTIMCAHHBIX B HACTOAIIEM
M300peTEeHUHN.

Ecimm BO3MOXXHO, aHTUTENA 10 W300pPETEHNIO MOTYT OBITH KYIICHBI B KOMMEPYECKAX UCTOYHUKAX. AHTH-
TeJa M0 U300PETEHUI0 MOTYT OBITh TAKKE IMOJYYEHBI IIPH UCITOJIb30BAHUH XOPOIIO U3BECTHBIX criocoboB. Crie-
UATUCTY OYAET MOHATHO, YTO JUIS TCHEPUPOBAHUS AHTUTEI M0 H300PETCHUIO MOTYT HCIIOJIL30BAThCS JTUOO TMO-
JIUIENTHIHBIC-MapKEPhI TIIHOOIACTOMBI TIOJIHOHN JITUHEI, TN00 uX (parmenTsl. [lonunentua, HEOOXOAUMBIH IS
MOJYYCHUST aHTHUTENA MO0 W300PETECHUIO, MOKET OBITh YACTHYHO WJIM TMOJIHOCTHIO OYHIICHHBIM U3 MPHPOTHOTO
HCTOYHHUKA WK K€ MOXKET OBITh MOJTYYCH C HCIOJIB30BaHUEM METOIUKU pekomOuHanTHoi JTHK.

Hanpuwmep, kIHK, konupyromas PTPRZ1, BCAN u FABP7 wm nro6oit apyroit noimmnenT B COOTBET-
ctBum ¢ nocneaoBarenabHocThio ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 no
129 unm ero BapuaHTHOI MOCIIEIOBATEIHFHOCTHIO, KOTOPAst IO MeHbIIeH Mepe Ha 90% romMoornyna mociaenoBa-
teapHOCTH ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 o 129 unu ero ¢gparmer,
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MOJKET OBITh KCIPECCUPOBAHA B MPOKAPHOTHYCCKUX KIIETKaX (HAmpumep, OaKTepuil) WIH dYKaPHOTHUYSCKUX
KJIETKax (HampuMmep, APOXOKeH, HACCKOMBIX MM KIETKaX MJICKOIMHUTAIOIINX ), TIOCIIC Yer0 PeKOMOMHAHTHEIN Oe-
JIOK MOXET OBITh OYHUIIEH W WCIOJIB30BAH B MOJXYYCHUH IpernapaTa N3 MOHOKIOHAIBHBIX MU MOJHKIOHATHHBIX
AQHTHTEN, KOTOPBIE CHEIM()UIECKH CBI3BIBAIOTCS C MONUMETTHIHBIM MapKepoM TIIHO0IaCTOMEI, MCIIOIB30BaH-
HBIM JIJIS1 TIOJTyYeHISI aHTHTENA TI0 U300pETEeHHIO.

CrienManucTy JaHHOW 00JIACTH W3BECTHO, UTO MOJyYSHHE JBYX MIH 0oJiee pa3IMIHBIX HAOOPOB MOHOKIIO-
HAJIBHBIX FUTH TOJIMKJIOHAJBHBIX aHTHTEN YBEIHYMBAET BEPOATHOCTH MOIYICHHUS aHTHUTENA CO CTICIIU(PIIHOCTHIO
1 adhGUHHOCTHIO, HEOOXOJUMBIMHU TSI TIPETHA3HAYCHHOTO YIS HETo MCmoib3oBanus (Hanpumep, ELISA, nmmy-
HOTHCTOXUMUSI, BU3YAIU3allUs in Vivo, Tepamus Ha OCHOBE UMMYHOTOKCHHA). AHTHUTENA UCIIBITHIBAIOTCS HA XKe-
JaeMyI0 JUISl HUX aKTUBHOCTB C MOMOIIBIO M3BECTHBIX METOJIOB B COOTBETCTBHU C LIENIBIO MPUMEHEHHUST aHTUTET
(manpumep, ELISA, nMMyHOTHCTOXMMUS, UMMYHOTEpAIUS U T.J.; A TIOJNydeHUs AanbHeWIneld nHdopMaun
[0 TEHEPHPOBAHMIO M HWCIBITAHMIO aHTUTEN cM., Hanpumep, Harlow and Lane, Antibodies: A Laboratory
Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1988). A Laboratory Manual, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1988). Hanpumep, anturena Moryt ObITh HCCIIEN0-
BaHbI ¢ omonneio ELISA, MeTtona nmMyHHOTO 610TTHHTA (Western-blot), IMMYHOTHCTOXMMHYECKOTO OKpAIIIH-
BaHUS 3aKOHCEPBHPOBAHHBIX (HOPMAIMHOM 0OpPAa3IOB KIIETOK TIMOOIACTOMBI WIIM 3aMOPO’KEHHBIX TKAHEBBIX
cpe3oB. [locne mepBOHAYAIEHOTO OINPENENICHHSI WX XapaKTePHCTHK in Vitro aHTHTeNa, MpeJHa3HadaeMble s
TEPaNeBTHYECKOT0 WM TUATHOCTHYECKOTO NMPHMEHEHHS in VivOo HCCIEAYIOT B COOTBETCTBHU C M3BECTHBIMH
KIMHAYECKIMU METOIaMH aHAJIN3a.

[TonsTHE "MOHOKJIOHAIBHOE aHTUTENIO" B KOHTEKCTE HACTOSIIETO H300pETeHUsT 0003HAYaeT aHTUTEIO, TI0-
Jy4EeHHOE W3, 10 CYIIECTBY, TOMOI'C€HHOHN MOMYJSLUHA aHTHUTEN, T.C. OTACIbHbIC aHTUTENa BHYTPU IMOIMYJISIIAN
UJICHTUYHBI 33 HCKIIOYCHUEM BO3MOXKHBIX €CTECTBCHHBIX MYTallUi, KOTOPBIC MOTYT OBITh NPEACTABJICHEI B HE-
OOJIBIINX KOJWYECTBaX. MOHOKJIOHAIBHBIE aHTUTENIa B KOHTEKCTE HACTOSIIETO HM300pEeTeHHs, B YacCTHOCTH,
BKITIOYAOT ""XUMEpHBbIe" aHTHUTENa, B KOTOPBIX YYACTOK TSKEIOU W/WITK JISTKOW LS HICHTUYCH WA TOMOJIOTH-
YEeH COOTBETCTBYIOIINM ITOCIIEOBATEIEHOCTSIM aHTUTEN, OJTYUYCHHBIX U3 KOHKPETHBIX BUJOB MJIM OTHOCSIIIUXCS
K KOHKPETHOMY KJIACCy WJIM TIOJKJIACCy aHTHUTEN, B TO BpeMs KaK ocTalibHas(bie) eTb(H1) UACHTHIHA(BI) C WIH
TOMOJIOTHYHA(BI) COOTBETCTBYIOIIUM ITOCIIETOBATEIHHOCTSIM aHTHTEN, MOTYICHHBIM U3 APYTUX BUJOB WIIH OTHO-
CAMUXCA K APYroMY KJIacCy WIH MOAKIACCY aHTHTEN, B PABHOM CTENIEHN KakK U PparMeHTHl TAKHX aHTUTEI, II0Ka
OHM TIPOSIBIIIOT XKEJTaeMyI0 aHTaroHucTHdeckyro akTuBHOCTH ([TaTtenT CIIIA Ne 4 816 567).

MOHOKIIOHAJIFHBIE aHTUTENA 110 H300PETECHUIO MOTYT OBITh TIOJYYEHBI TP UCTIOIB30BaHUH THOPHIIOMHOTO
MeToaa. B paMkax rHOpHAOMHOTO METO/Ia MBIIIb WM IPYToe MOAXOIIEe JKUBOTHOC-X039WH OOBITHO MMMYHH-
3UpYyeTCs] MMMYHHU3HPYIONIMM BEIIECTBOM, YTOOBI WHUIIMUPOBATH JTUMQOIUTHI, KOTOPHIC BHIPAOATHIBAIOT WIJIH
CIIOCOOHBI BBIPAOATHIBATh aHTHUTENA, KOTOPhIE OyayT crienn(UUecKH CBSI3BIBATHECS ¢ MMMYHU3HPYIOIINM Bellle-
CTBOM. AJTbTEPHATUBHO JTUM(OIMTHI MOTYT OBITh UMMYHU3UPOBAHEHI in Vitro.

MOHOKJIOHaJIbHBIE AQHTUTENAa MOTYT OBITh TaK)ke MOJYYEHBI C IOMOIIBI0 METONOB C PEKOMOWHAHTHOM
JHK, takux kak onuceiBaemble B nateHTe CIIIA Ne 4 816 567. JTHK, xonupyromias MOHOKIIOHAJIbHbIE aHTUTEINA
10 M300PETEHUI0, MOKET OBITh JIETKO BBIJICJICHA U CEKBEHHPOBAHA C IMTOMOIIBIO CTAHIAPTHBIX METOIUK (HaIpu-
Mep, P UCTIOIB30BaHNH OJUTOHYKJICOTHIHBIX 30HIOB, KOTOPHIE CIIOCOOHBI CIIEIM(UICSCKH CBAZBIBATHCS C Te-
HaMH, KOIUPYIOIINMH TSDKEIbIE U JIETKHE IICTIH MBIIIMHBIX aHTUTEN).

In vitro-MeToaBI Takke MOIXOAAT IS MOJTYYCHHS MOHOBAJICHTHBIX aHTHTEIN. PacmierieHne aHTHTEN IS
MOJTydeHus: uX (pparMeHToB, B 0cOOCHHOCTH Fab-¢GparMeHTOB, MOXET OBITH MPOU3BEACHO MPU HUCIOIH30BAaHUU
CTaHIApPTHBIX METOIWK, U3BECTHBIX M3 YPOBHA TeXHUKH. K mpumepy, paciierieHine MOKeT IPOU3BOAUTECS TIPH
UCIIONIb30BaHUM TNarnanHa. [IpuMepbl pacuiericHus MO BO3JCHCTBUEM MMananHa OMUCHIBAIOTCA B 3asBke WO
94/29348, onyonukoBanHO# 22.12.1994 r., u B matente CILIA Ne 4342566. Pacuiennenne aHTUTEIN MO BO3JICH-
CTBHEM TaravHa OOBIYHO MPUBOIWT K ABYM HJICHTHYHBIM (pparMEHTaM, CBS3BIBAIOIIUMCS C AaHTUTCHOM, Ha3bl-
BaeMbIMU Fab-(hparmMeHTaMu, KaxIblif 13 KOTOPHIX UMEET OTACIBHBIA aHTUTCH-CBI3BIBAIOIIUNA CAlT M OCTATOY-
Helid Fe-pparment. B pesynbrate 00pabOTKH MENICHHOM IMONy4YaeTcss (parMeHT, KOTOPBIA UMEET JIBa aHTHI'CH-
CBSI3BIBAIOIIMX LIEHTPA U BCE €IIe CIIOCOOCH K NONEePEYHOH CIIUBKE aHTUTEHA.

@parMeHTHl aHTHUTEN, KaK CBA3aHHBIE C OPYTUMH ITOCIEIOBATECIHHOCTAMH, TaK M HE CBS3aHHBIC, MOTYT
TaKKe BKIIIOYATh BCTABKH, JCJICINH, 3aMEIIECHIU WIN Jpyrue n30paHHbe MOIU(PUKAINN KOHKPETHBIX yYaCTKOB
WM aMHHOKHCIIOTHBIX OCTATKOB IIPH yCJIOBHH, YTO aKTUBHOCTH ()parMeHTa HE3HAYNTEIHHO M3MEHEHA WJIH I0-
BPEXKACHA 10 CPABHEHUIO ¢ HEMOAW(DHUIIMPOBAHHBIM aHTUTEIIOM U (PparMeHTOM aHTHTeNa. JlaHHBIE MOIU(H-
KaIlii MOTYT BHECTH HEKOTOpBIC OTIOHUTEIBHBIC CBOICTBA, TaKHe KaK HoOaBIIeHUe/yaalleHHEe aMHHOKHUCIIOT,
CHOCOOHBIX K AUCYTH(OUAHOMY CBA3BIBAHHIO, YBEIMICHHE MX OMOIOTHIECKON CTOHKOCTH, M3MEHEHHE MX CEKpe-
TOPHBIX XapaKTePHUCTHK U T.1. B mobom ciydae, GpparMeHT aHTHTENa TOJDKEH 00J1a1aTh CBOHCTBOM OHOJIOTHYe-
CKOM aKTHBHOCTH, TAKAM KaK aKTUBHOCTBIO CBSI3BIBAHHS, PETYISAIIUCH CBSI3BIBAHUS HA CBS3BIBAIOIIEM JIOMEHE U
T.1. OYHKIMOHANBHBIC WIA AKTUBHBIC YYaCTKA AHTHTENAa MOTYT OBITh HICHTU(UIMPOBAHBI MPH MYTarcHE3e
KOHKPETHOTO yJacTKa OejKa ¢ IOCIeIyIoIIel SKCIpeccuei u NCclleloBaHUEeM dKCIIPECCUPOBAHHOTO TTOJIUIIETI-
tuna. Takne crocoObl OIHOCTHIO OYEBUAHBI JUISL ONBITHOTO CIICHHAINCTA JJTAHHOW 00JacTH M MOTYT BKJIIOYATh
calT-cnennpuyecknii MyTareHe3 HyKJIEHHOBOH KUCIIOTHI, KOAUPYIOLIEeH (pparMeHT aHTHTeNa.

AHTHTENa 10 N300pPETEHNIO MOTYT Jajiee BKIIFOYATh TyMaHU3UPOBAHHBIC aHTUTENA WK YEIOBEUECKUE aH-
tuTena. [ 'yMaHu3npoBaHHbIE ()OPMBI HEUETIOBEUECKHUX (HAIIPHMEp, MBIIIMHBIX) aHTUTEN - 3TO XUMEPHbIE IMMY-
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HOMIOOYJTUHBI, IMMYHOTJIOOYJTHMHOBBIC IETIH WM UX (parMeHThl (Takue kak Fv, Fab, Fab' unn npyrue antures-
CBS3BIBAIOIIUE CYOIMOCIECIOBATEIIEHOCTH aHTUTEN), KOTOPHIC COJCPKAT MHHHUMAIIBHYIO MOCJICIOBATEIBHOCTS,
TIOJYYCHHYIO M3 HEYEIIOBEUECKOT0 MMMYHOTIIoOymiHa. ['yMaHN3upOBaHHBIC aHTHUTENA BKIFOUAIOT YEIOBEUECKIE
MMMYHOTJIOOYJTHHBI (AHTHTEIIO-PEIUITUEHT), B KOTOPBIX OCTAaTKH U3 ONPEACIISIONIEro KOMIUIEMEHTapHOCTh yda-
ctka (CDR) penunuenTa 3amernenbl octaTkaMd u3 CDR OuOOTHYECKUX BUIOB, HE SIBISIFOIIMXCS YEIOBEKOM
(moHOpCKOE AaHTHTENO), TAKUX KaK MBIIIH, KPBICHI MW KPOJUKUA, UMEIONTUMH JKEJIaeMylo Crieln(uIHOCTh, ad-
(DMHHOCTH W CBS3BIBAIOIIAS CTIOCOOHOCTh. B HeKoTOpBIX citydasx octatku Fv-kapkaca (FR) genoBeueckoro nm-
MYHOTJIOOYNHHA 3aMEIIeHBI COOTBETCTBYIOIIMMHU OCTATKAMH HEYEJIOBEYECKOTO MPOHUCXOXaeHH. [ ymaHm3upo-
BaHHBIC AaHTUTEJIA MOTYT TaK)Ke BKIIFOYATh OCTATKH, KOTOPHIC HE BCTPEYAIOTCS HU B aHTUTEIIC-PEIMITUCHTE, HU B
umnoptupoBanHoM CDR wmim xapkacHBIX TOCIEAOBATEIBHOCTIX. Kak mpaBmiio, r'yMaHH3UPOBAHHOE aHTHTENIO
OyeT BKIIOYAThH IO CYTH BCE M3 IO MCHBIICH Mepe OJHOIO M, KaK MPaBIIO, ABYX BapHaOCIbHBIX TOMCHOB, B
KOTOPBIX BCE HJIU MO CYIIECTBY Bce yyacTku CDR COOTBETCTBYIOT TAKOBBIM HEYEIOBEYECKOTO MMMYHOTIIO0Y-
JIMHA, U BCE WU M0 CYTH BCE M3 YYacTKOB FR SBISIOTCS TAKOBBIMU KOHCEHCYCHOM IOCIICAOBATCILHOCTH HMMY-
HOMIOOYNTMHA YenmoBeka. ONTHMAaNbHO, YTOOBI TYMaHW3WPOBAHHOE AHTUTENO COJCPXKAIO TAKKE IO MEHBIICH
Mepe 4acTh KOHCTAaHTHOTO ydacTka HMMyHorioOyauHa (Fc), kak mpaBmito, 4eJI0BE4eCKOro MIMMYHOTJIOOYITHHA.

Crioco0bI TyMaHH3aIIUHN HEYEJIOBEUECKIX aHTHUTEI XOPOIIIO H3BECTHHI U3 YPOBHS TEXHUKH. B merom, ryma-
HU3UPOBAHHOE aHTUTENIO MMEET OJWH WiH 0oJiee aMHHOKUCIIOTHBIA OCTAaTOK, BBEACHHBIN B HETO M3 MCTOYHHKA,
HE SIBIIIONIETOCS YeJIOBEYECKHM. Takme aMHHOKHCIIOTHBIE OCTATKH HA3BIBAIOTCS HEYEJIOBEUECCKOTO MPOHMCXOXK-
JIEHUS] 9acTO "MMITIOPTUPOBAHHBIMHU" OCTaTKaMH, KOTOpbIe OOBIYHO OepyTcs W3 "UMIOPTHpOBaHHOTO" BapHua-
6empHOTO AOMeHA. ['yMaHHU3anus MOXKeT OBITh IO CYIIECTBY MPOM3BEICHA TIOCPEICTBOM 3aMeHbI yaacTkoB CDR
win nocnenoarenbHocTell CDR rpbI3yHOB Ha COOTBETCTBYIOIIME MOCICIOBATCIBHOCTHA UYCIIOBEUYCCKOTO AHTH-
Tena. COOTBETCTBCHHO, TakWe "TyMaHW3UPOBAHHBIC" aHTUTENA SBILSIFOTCS XUMEPHBIMH aHTUTENAMH (TTATCHT
CHIA Ne 4 816 567), rae no cymecTBy MEHbIIAs 9acTh, Y€M OAWH MHTAKTHBIN YeOBEUECKHi BapuaOesbHbIH
JIOMEH, ObLTa 3aMCHEHA COOTBETCTBYIOIIEH MOCICIOBATEIBFHOCTEIO HEUCIOBEUECKOro Biuaa. Ha mpakTuke ryma-
HU3UPOBAHHBIC aHTHUTENA SBISIOTCS OOBIYHO YEIOBCUCCKUME aHTUTEIAMH, B KOTOPBIX HeKoTophie octaTku CDR
1, BO3MOKHO, ocTaTtku FR 3aMeHeHbI Ha OCTaTKHM aHAJIOTHYHBIX CAWTOB aHTHUTEN TPHI3YHOB.

Vcnonp30BaThCsl MOTYT TPAaHCTEHHBIC KHUBOTHBIE (HAIIPUMED, MBIIIH), KOTOPBIE CIIOCOOHBI IPH UMMYHH3a-
IIUH BBIPA0ATHIBATE IOJHBIH CHEKTP YEJIOBEUECKUX AHTUTEIN MPHU OTCYTCTBHUH BHIPAOOTKH SHAOTEHHOTO HUMMY-
HortoOynuHa. Hanpumep, OBLTO OmMmMCaHo, 9TO TOMO3UTOTHAS JENEeIHs TeHa, KOAUPYIOMIET0 YIaCTOK IPHUCOSTH-
HEHHSA TSOKEJION e aHTHUTENa Y XUMEPHBIX U MyTaHTHBIX MBIIIEH 3apOJBIIICBOI TMHUH, IPUBOIUT K TIOJTHOMY
MHTHOMPOBAaHUIO BHIPAOOTKH SHAOTEHHBIX aHTHTEN. IlepeHoc reHHOW MaTpUIBI UMMYHOTJIOOYTHHA KIIETOK 3a-
POJIBIIICBOM JIMHUY YEJIOBEKA B TAKMX MYTAHTHBIX MBIIICH 3apOIbIIICBON JIMHUH OyIeT MPUBOINTE K BEIPAOOTKE
YEIIOBEYCCKUX aHTHUTEI MOCIEC aHTUTCHHON CTUMYISIMY. YeToBeUeCKUEe aHTUTEIa MOTYT OBITh TAKXKE TIOTY4CHBI
B OubanoTekax paroBoro AuCILIES.

AHTHTENa TI0 H300PETEHUIO MPEIMOYTUTEIIFHO BBOJATCS CYOBEKTy B (DapMaleBTHUCCKH MTPUEMIIEMOM HO-
curene. [logxomsiiee KOIUIECTBO (HapMalCBTHYCCKH MTPUEMIIEMOH COMM OOBIYHO UCTIONB3YETCS B COCTAaBE IS
NPUIaHAS KOMIIO3HUIIUU U30TOHUIHOCTH. [IprMephl hapMarnieBTHICCKH MPUEMIICMBIX HOCUTENIEH BKITIOYAIOT (-
3UOJIOTHUECKUN pacTBOp, pacTBOp PuHrepa m pacTBop riroko3sl. YpoBeHb pH pactBopa cocTaBisieT, mpeanoy-
THUTENBHO, OT OKOJIO 5 10 0KOJI0 8 U, O0Jiee MPEeAroYTUTENBHO, OT 0KOJIO 7 110 0Kojo 7,5. Kpome Toro, HocuTenn
BKITIOYAIOT TIPETapaThl MIPOJOHTUPOBAHHOTO BEICBOOOKICHNUS, TAKHE KaK TOIYIPOHHUIIAEMBIC MATPHIIBI TBEPIBIX
TUAPOPOOHBIX TIOIUMEPOB, COACPKAIINE AHTHTEIO0, MATPHUIIBI KOTOPBIX UMEIOT BHJ TIPOPHIHMPOBAHHBIX 00BEK-
TOB, K IIPUMEPY, IUICHKH, JTUITOCOMBI WJIM MUKpOYAaCTHITEL. [l crieruanicTa JaHHOH obacT OyIeT O4eBUIHO,
YTO ONpEACICHHBIC HOCUTEIN MOTYT OBITh 0OJIee MPEAMOUYTHUTEIBHEIMY B 3aBHCUMOCTH OT, HAIIPUMEP, CIIOCO0a
BBCJICHUS M KOHIICHTPAIIUU BBOJMMOTO aHTHTENA.

AHTHTETa MOTYT BBOIHTHCSA CYOBCKTY, MAIUCHTY WM B KICTKY IOCPEICTBOM HHBEKIUHU (HAIpUMED,
BHYTPHBEHHO, BHYTPUOPIOIINHHO, MOIKOKHO, BHYTPUMEBIIICYHO) WU APYTUMH CIIOCOOAMU, TAKMH KaK BIIHBa-
HHUE, KOTOPOE TapaHTHPYET JOCTABKY K KPOBOTOKY 3()(EKTUBHBIM 00pa3oM. AHTHTENA TAK:KE MOTYT BBOJUTHCS
BHYTPUTYMOPAJIbHBEIMH WJIA TICPUTYMOPAIBHBIMHU CITOCOOaMU, YTOOBI BBI3BATh MECTHEIC, 4 TAKKE M CUCTEMHBIC
TepamneBTHIeCKUE (P PeKTHL. [IpeArmouTHTETBHBIMA SBIISIIOTCS MECTHOE WJIM BHYTPUBEHHOE BBEICHUE

OddexTuBHAS TO3UPOBKA M PEKUM BBEICHUS aHTUTET MOTYT OBITH OTPECIICHBI SMITUPUYECKH, a IPUHS-
THE TAaKOBBIX PEIICHUH MO CHITY CIICHUAINCTY AaHHOK obnactr. CrienmranucTaM JaHHOM o0nacTu OyIeT MOHSIT-
HO, YTO JO3WPOBKA aHTHUTEJ, KOTOPBIC JOJDKHBI OBITH BBEICHHI, OyIeT BapbHPOBATHCS B 3aBUCHMOCTH OT, Ha-
npuMep, cy0beKTa, KOTOpoMy OyAeT BBOAWUTHCS aHTHUTENO, CIIOCO0a BBENEHHS, KOHKPETHOTO THIA HCIOJB3ye-
MOTO aHTHUTENA U IPYTUX BBOAUMBIX MEINKaMEHTOB. THUIHMYHAS AHEBHAS JO3UPOBKA aHTHUTEINA, UCTIONb3YEeMOT0
OTJICIIFHO, MOKET BapbUPOBATHCS OT OKOJO 1 MKI/KT BIOTh 0 100 MI/Kr Macchl Tena wiu OoJiee B JIcHb, B 3a-
BUCUMOCTH OT ()aKTOPOB, YIIOMHHAeMBIX Bhimie. [Tocnemyromiee BBeIcHHE aHTHUTENA JIS JICUCHUSI TIIN00IacTO-
MBI, 3Q(PEKTHBHOCTH TEPANICBTHYCCKOTO aHTUTENA MOTYT OBITh OLICHEHBI Pa3JIMYHBIMU CIIOCOOAMHU, XOPOIIIO H3-
BECTHBIMH KOMIIETCHTHOMY CIleIanucty. Hampumep, pasmep, KOTHISCTBO W/WIIM pacIpeieCHUe rIno01acTo-
MBI y CYOBEKTa, MPOXOAIICTO JICUYCHHUE, MOKET KOHTPOJIHPOBATHCS C TIOMOIIBIO CTAHAAPTHBIX METOJIOB BU3Yya-
JM3aIMY OIyXOJIK. BBeIeHHOE B TEpaNeBTHYCCKUX IIEIAX aHTUTEI0, KOTOPOE OJIOKUPYET POCT OMYXOJIH, IPUBO-
IUT K YMEHBIICHUIO pa3Mepa W/WIN MpeOoTBpaIlaeT pa3BUTHE HOBBIX OITyXOJIeH B CPaBHEHHH C TeUCHHEM 00-
JIe3HH, KOTOpoe OBl MMeN0o MecTo 0e3 BBEACHHS aHTHUTENA, U SBIAETCS 3((HEKTUBHBIM aHTUTEIIOM IS JICUCHHS
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TJIHOOTACTOMBL.

Tax kak mapkeps! rirotnactomsl PTPRZ1, BCAN, FABP7 u npyrue o n3o0peTeHHIo BBICOKO dKCIIpec-
CHpPOBAHBI B KIETKaX TIHOOIACTOMBI M AKCHPECCHPOBAHBI Ha YPE3BBIYAWHO HU3KUX YPOBHIX B HOPMAIBbHBIX
KIeTkax, naruoupoBanne sxcnpeccun PTPRZ1, BCAN, FABP7 win akTUBHOCTH TOJMIIETITAA MOXKET OBITh
MHTETPUPOBAHO B JIFOOYIO TEPANIEBTUICCKYIO CTPATETHIO [UIS JICUCHUS WIIH IPEAYTIPEKICHNAS TITHO0IaCTOMBI.

[TpuHIINT aHTHCMBICIIOBOM TepalMy OCHOBAH HAa THIOTE3€, YTO MOCIEAOBATEIEHOCTh-CIICIIUPIIECKOE TI0-
JTaBJIEHUE TEHHON SKCIPECCHH (ITOCPEACTBOM TPAHCKPHUIIIWN WIH TPAHCIAIHNN) MOXET OBITh TOCTUTHYTO IPH
BHYTPHUKIIETOUHOW ruOpuan3anuu Mexay renomHon JIHK nim MPHK 1 koMIieMeHTapHBIMH aHTUCMBICTIOBBIMU
coequHeHUsAME. OOpa3oBaHUE TAKOT'O THOPHUIHOTO AYIUICKCA HYKICHHOBBIX KUCIOT MPEMATCTBYCT TPAHCKPUII-
un renoMHo# JIHK, xonupyrormeit onmyxoieBblii aHTHTeH-MHIIEHb, WM MTPOLECCHHTY/TPaHCIIOPTY/TPAHCIISALUH
n/mm cradmwibHocTH MPHK omyxoneBoro aHTHTeHa-MHIIICHH.

AHTHCMEBICIIOBBIC HYKJICHHOBBIC KUCIIOTHI MOTYT OBITH JTOCTABJICHBI C UCTIOIB30BAHUCM PA3IMYHBIX ITOJIXO0-
noB. HampuMep, aHTHCMBICIIOBBIE OJIMTOHYKIICOTHIBI WK aHTHCMBICTIOBass PHK MoryT BBOOUTECS HEMOCPEICT-
BEHHO (HampuMep, BHYTPUBECHHON HHBCKIUCH) CYOBEKTY B (hopMe, KOTOpask TO3BOJISCT MOTJIOMICHHUE OMyXO0JIe-
BBIMH KJIETKaMHU. AJNBTEPHATHBHO B KJIETKH MOTYT BBOIWTHCS BHPYCHBIC FUIM IUIa3MHIHBIE BEKTOPHI in Vivo,
KoTopbie KoaupyroT anTrcMbicioBylo PHK (wmm ¢parmentsr PHK). AnTHCMBICTOBBIE 3(D()EKTH Takke MOTYT
OBITH BBI3BaHBI CMBICIIOBBIMHU IIOCIIETOBATEIBHOCTAMHU; OJHAKO CTENEHb (PEHOTHIMYECKHUX M3MEHEHUH KpaiHe
n3MeHYnBa. OEHOTUTTHYIECKUE N3MEHEHHS, HHIYIIUPOBaHHbBIE () (DEKTUBHON aHTUCMBICIIOBOW Tepamnuei, OoleHn-
BAIOTCSI B COOTBETCTBHH C W3MEHEHISIMH, Hampumep, ypoBHAMH MPHK-mumenu, ypoBHsAMH OelKa-MHIIEHH
W/WIIA YPOBHSAMH aKTHBHOCTH OeJKa-MHUIICHH.

B xOHKpeTHOM IpUMepe HHTHOUPOBaHUE (PYHKIIMU MapKepa paka JETKOTo ¢ TIOMOIIbIO TEHHOW TEpaIiu C
MPUMEHEHHUEM aHTHCMBICIOBBIX KOHCTPYKIUN MOXET OBITh BBIIOJHEHO OCPEICTBOM MPSMOTO BBEACHUS CyOb-
exty PHK xommnemenrapnoit mapkeproit PHK omyxomu nerxoro. PHK, xommnementapayto MapkepHoit PHK
OITyXOJTH, MOKHO TIOJYYHTh M BEIICIHUTH C MTOMOIIBIO JIFOOOW CTaHIAPTHON METOJHMKH, HO HamboJee MpocTo ee
MOJIYYUTh C TIOMOIIBIO TPAHCKPHIIIMH in vitro ¢ ucnonb3oBanueM JJHK, kommiemenrapuoit mapkeproit JJHK
OTIYXOJIH, TI0J] KOHTPOJIEM BBICOKOA((HEKTUBHOTO MpoMoTopa (Hampumep, T7-mpomoTtopa). BBemenue komrure-
MeHTapHO# MapkepHoii PHK omyxomim B KIETKH MOXET OBITh MPOU3BEICHO JTFOOBIM CIIOCOOOM MPSIMOTO BBEJIEC-
HUS HyKJIEWHOBBIX KUCJIOT, OITUCHIBAEMBIM HIXKE.

B cnoco6ax, onmuchIBaeMBIX BBIIIE, KOTOPBIE BKIIOYAIOT BBEACHHUE W TIoriomienne 3x3orennon JIHK krer-
KaMH CyOBeKTa (T.e. TCHHYIO TPAHCIYKIIUIO WM TPAaHCQPEKINIO), HYKICHHOBBIC KUCIOTHI TIO0 HACTOSIIEMY H30-
Operenuto MoryT ObITh B popme "oOHaxkeHHOU" JIHK mim >ke HyKJICHMHOBBIE KHUCIOTBI MOTYT OBITH B BEKTOpE
JUTSL IOCTaBKH HYKJICHHOBBIX KHCJIOT K KJICTKaM JJIi HHTHOUPOBAHUS SKCIPECCUU Oelika-MapKepa OIyXOJH XKe-
nyaka. BekTop MoxkeT npeAcTaBiIsITh cO00M UMEIOIIMIACS B POIaxe Mpenapar, TAKOH KaK aJlCHOBUPYCHBIH BEK-
top (Quantum Biotechnologies, Inc. (JlaBams, KBeOek, Kanana). loctaBka HyKICHHOBOM KHCIIOTBI HIIH BEKTOPa
K KJIETKaM MOXET TPOHM3BOIUTHCS MOCPEACTBOM PA3IMYHBIX MEXaHW3MOB. Hampumep, TocTaBKka MOXKET IPOU3-
BOJIUTHCSI C TIOMOIIBIO JIMITOCOMBI C HCIIOJIh30BAHUEM UMCIOIIUXCS B MPOJIAKE JTUIIOCOMHBIX TPENapaToB, TAKUX
kak LIPOFECTIN, LIPOFECTAMINE (GIBCO- 25 BRL, Inc., I'efitepcoepr, Mapuienn, CIIIA), SUPERFECT
(Qiagen, Inc. Xunsaen, ['epmanus) 1 TRANSFECTAM (Promega Biotec, Inc., Manucon, Buckoncun, CIITA), B
PaBHOM CTENEHW KaK M JPYTUX JHIIOCOM, pa3pabOTaHHBIX B COOTBETCTBHH CO CTAaHAAPTHBIMH IPOIETypPAMH
ypOBHSI TeXHUKH. KpoMe TOoro, HyKJICHHOBAsI KHCIOTa WIIM BEKTOP IO M300PETCHHUIO MOXET OBITh JOCTABICH in
VIVO TOCpPEACTBOM 3JIEKTPOIIOpAINN, TEXHOJIOTH KOTOPOi mMMeeTcsl B Haumduu B KommaHmu Genetronics, Inc.
(Can-/luero, Kamudopuus, CIIIA), B paBHO# cTeneHH Kak u ¢ momoirsio yerpoiictBa SONOPORATION ma-
chine (ImaRx Pharmaceutical Corp., Takcon, Apuzona, CILIA).

AHTHTEIa MOTYT TaKXke MPUMEHSATHCS U1 JUAarHOCTHKH in vivo. Kak mpaBuiio, aHTUTEIO MOMEYAIOT pa-
JUOHYKJICOTUIIOM (TaKuM Kak mIn, gch, 14C, 13II, 3H, 2P 35S), TaK 9TO OMYXOJb MOXKET OBITh JIOKAIA30BaHA
C TMOMOIIIBI0O UMMYHOCITUHTUTpaduu. B 0HOM BapHaHTE OCYIIECTBICHHS aHTHUTENA WM UX (PParMEHTHI CBSI3bI-
BAaIOTCS C BHEKJICTOYHBIMH JTOMCHAMH JBYX WM 0OJICC aHTUTCHHBIX MUIIICHEH (IMUTOMOB), U MOKA3aTelb CPO-
ctBa (Kd) cocrarnser ke uem 10 MKM, IpeAMOYTHTEIBHO HIDKE YEM 107 MKM, OoJiee IPEAMOYTUTETHHO HU-
xe gem 10 MM,

AHTHTENA JUIS AUATHOCTUYECKHX IeJIell MOTYT IOMEYaThCsl 30HAAMH, MOIXOMALINMH JUIS O0HAPYKECHUS
Pa3sIUYHBIMHU crtocob0amu Bu3yanu3aiui. CrocoObl 0OHApY)KEHUS 30HIIOB BKJIIOYAIOT, HO 0€3 OTpaHUYCHHS,
(hiTyopecueHIio, CBETOBYI0, KOH(POKATBHYIO H 3JEKTPOHHYI0 MHKPOCKOIHIO; MarHUTHO-PE30HAHCHYIO TOMO-
rpaduio M CIPEKTPOCKONHIO; (DIFOOPOCKONHIO, KOMIBIOTEPHYIO TOMOTPAadHUI0 M MO3HUTPOHHO-3MHUCCHOHHYIO
tomorpaduro. Ilogxonsamue 30HABI BKIIOYAIOT, HO 03 orpaHn4eHus, (GpiayopecuernH, pogaMuH, S03UH U IPYTHe
(hr0opodopsl, PaINOU30TOIBL, 30JI0TO, TAOIMHAN U IPYTHE JJAHTAHOW I, TapaMarHuTHOE xele30, Prop-18 u
JPYTHE TIO3UTPOHHO-aKTHBHBIC PAJUOHYKIHIBL. boliee TOro, 30HIbI MOTYT OBITH OH- MM MYJITH()YHKIINOHATb-
HBIMH U OOHApPYKHUBaThCs 0OOJIee YeM OJTHUM W3 MPUBEIACHHBIX CIOCO0O0B. JJaHHBIC aHTHUTENIA MOTYT OBITH ITOME-
YCHBI HATIPSMYIO WJIM OTIOCPEIOBAHHO YKa3aHHBIMHU 30HAAaMHU. [IprcoeIMHCHNE 30HOB K AaHTHTEIIAM BKIIFOYACT
KOBQJICHTHOC INPHCOCIUHCHUEC 30HJa, BHCAPCHUEC 30HJAa B AHTHTEIIO W KOBAJICHTHOC MPUCOCIMHECHUC XCIATH-
PYIOIETO COSAMHEHHUS TS IIPUCOCANHCHHS 30H/1a, IIMPOKO MPU3HAHHOE CPEAM MPOYHX B JaHHOW oOmactu. J{s
MMMYHOTHCTOXUMHIYECKUX HCCIEIOBAaHUK 00pa3ell MOpaKeHHOH TKaHW MOXKET OBITh CBEXHMM WIIA 3aMOPOIKECH-
HBIM HJIA MOKET OBITh 3aJUT MapaduHOM M 3a(UKCHPOBAH TaKMM KOHCEPBAHTOM Kak (opManuH. 3adUKCHPO-
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BaHHBIN WM 3aJUTHIH Cpe3 COACPIKUT 00pasel], KOHTAKTHUPOBABIIHNA C TIOMCUCHHBIM MIEPBUYHBIM aHTUTEIOM U
BTOPUYHBIM aHTHUTEIOM, TJC aHTUTEIO HCIIONB3YETCS Ui OOHAPYKEHUS COOTBETCTBYIOIIUX SIHUTOIOB ICHTH-
JIOB, MOJHUNENTHI0B 1/uan komiiekcoB MHC in situ.

B macrosmeM n300peTeHNH NPEIIOKEeH MENTH I, BKIIOYAONIIA ITOCIeI0BaTeIbHOCTh, KOTOPasi BEIOpaHa
n3 rpynmsl ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 mo SEQ ID NO: 129, wim
€ro BapHaHTHAs IOCIIEA0BATEIFHOCTD, KOTOPas 10 MeHbIIeH Mepe Ha 90% roMoJIorHYHa ITOCIeI0BATEILHOCTH C
SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 mo SEQ ID NO: 129, unu ero Bapuasr,
KOTOPBII OyJeT MHAYIMPOBATh MEPEKPECTHYIO peakiiio T-KIeTOK ¢ yKa3aHHBIM ITEITHIOM.

[MenTuas! MO0 U300pPETEHUIO 00TATAOT CIIOCOOHOCTHIO CBS3BIBATHCS C MOJICKYJIOW TJIABHOTO KOMILICKCA TH-
crocoBmectuMocTH dyenoBeka (MHC) I n/mmu 11 knacca.

B KOHTEKCTE HACTOSIIECTO W300pPETCHUS MOHSATHE "TOMOJOTHYHBIA" OTHOCHUTCS K CTETICHH HICHTHYHOCTH
MEXKIy TOCIEOBATEILHOCTIMH BYX aMUHOKHCIOTHBIX MOCIEIOBATEIEHOCTEH, T.€. TMENTUIHBIX HIIH MOIUIICTI-
TUIHBIX TOCTICIOBATEIBHOCTEH. YIIOMUHABIICECS paHee MOHITHE "TOMONOTHA" ONMpEeeNseTCs NPU CPpaBHCHUH
JIBYX TOCJIEIOBATEIILHOCTEH, BRIPABHUBACMBIX B ONTHMAJIBHBIX YCIOBHSX JJIS MPOBEICHUS CPABHCHHUS MOCIICIO-
BaTenpHOCTEeH. CpaBHUBAaEMBIC ITOCIEIOBATEIHPHOCTH B KOHTEKCTE NAHHOTO M300pETEHHS MOTYT MMETh HHCEp-
U0 WK JAEJCHHI0 (HalpuMep, pa3phiB M T.II.) B ONTHMAaJIbHOM BBIPAaBHHBAHWU JIBYX IIOCIIEIOBATEIHHOCTEH.
Takasi TOMOJIOTHS TIOCIEOBATEIBHOCTEH MOXKET OBITH IMOACYNTAHA C IMOMOIIBIO CO3JaHMS BRIPAaBHUBAHMWS, Ha-
npumep, 1o anroputmy ClustalW. Illupoko pacmpocTpaHeHO MporpaMMHOe 0OecTIiedeHre TSl aHAN3a MOCIIe0-
BarenbHOCTEH, B yacTHOCTH, Vector NTI, GENETYX win aHanuTudeckue WHCTPYMEHTHI, MPEAOCTaBIsICMbIe
00IIeCTBEHHBIMU OAHKAMH JTAHHBIX.

Crienanuct JaHHOW 00acT OyIET B COCTOSHUM OLICHUTH, OyIyT i T-KIETKH, HHAYIPOBAHHBIC BapH-
AQHTOM KOHKPETHOTO MEITH/a, CHOCOOHBI K NepeKpecTHON peakiuu ¢ camuMm rentuaoM (Fong et al., 2001); (Za-
remba et al., 1997; Colombetti et al., 2006; Appay et al., 20006).

IMox TepmuHOM "BapHaHT" JaHHOW aMHHOKHCIOTHOW MMOCIIEAOBATEIFHOCTH U300peTaTeId UMCIOT B BUJY,
YTO OOKOBBIC IICITH, HAIIPUMEP, OIHOTO I JIBYX aMHHOKHCIOTHBIX OCTATKOB M3MCHEHBI (HAIPUMEp, PU UX
3aMeIICHNN OOKOBOHN LIENBIO APYTOr0 BCTPEUYAIOIIETOCs B MPHPOJIC aMIHOKHCIOTHOTO OCTAaTKa TN KaKOH-1100
Jpyroil OOKOBOM IEMBI0) TaK, YTO MENTH] MO-TIPESKHEMY CIIOCOOEH CBSA3BIBAThCS ¢ Mosiekynoi HLA mo cymecT-
BY TaKUM K€ IyTeM, KaK W TENTH]I, COCTOSIINA U3 NaHHOW aMHHOKHUCIOTHOW mocnenoBaTensHocTH ¢ SEQ ID
NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 o 129 niu ero BapHaHTHOH TOCTIeI0BATEIBHO-
CTH, KOTOpast Mo MeHsIIel Mepe Ha 90% romomnormgHa nocienosatensHocTH ¢ SEQ ID NO: 1 mo SEQ ID NO:
49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 mo 129. Hanpumep, menTua MOKeT ObITh MOAU(HUIIMPOBAH TAKUM 00pa-
30M, YTO OH IO MEHBIIIEH MEpe COXPAHHUT, €CIIM HE YIIYUIINT, CIOCOOHOCTh B3aHMMOICHCTBOBATh U CBS3BIBATHCS
co cBsi3bIBaroIeli Oopo3akoit moaxomsmeii monekynsl MHC, takoit kak HLA-A*02 wnu -DR, u, Takum o0pa-
30M, OH MO MEHBIICH Mepe COXPAHHT, CCIIU HE YIYYIIUT, CHOCOOHOCTh CBs3bIBaThCs ¢ TKP akTHBHpPOBaHHBIX
OTJL

Hannbie IITJI MoTyT 3aTeM BCTYIATh B MEPEKPECTHYIO PEAKIHUIO C KICTKAMH U YHUYTOXKATh KICTKH, KOTO-
phI€ 3KCIPECCUPYIOT MOJUICTITH, KOTOPBIA COACPKUT MPHUPOJHYI0 aMHUHOKHCIOTHYIO MOCIICAOBATEIHLHOCTh
POICTBEHHOTO MENTHIA, KaK OMPEIETICHO B acTeKTax 3Toro n3obperenus. [lo napopmanmu u3 HayIHO TUTEpa-
Typbl (Rammensee et al., 1997) u 6ankoB ganHbX (Rammensee et al., 1999) kKoHKpEeTHBIE TTO3UIIUA CBA3BIBAIO-
mmxcst ¢ HLA menTumoB OOBIYHO SBISIOTCS SIKOPHBIMH OCTaTKaMH, (POPMHPYIOIINMH KIIOUEBYIO MOCIEI0Ba-
TEJNBHOCTh, NMOIAXOMAIIYI0 K CBS3BIBaoIIeMy MOTHBY perientopa HLA, KOTOpPEIH ompenenseTcs: MOIIpHBIMH,
3IEKTPODU3MIECKUMH, THAPO(GOOHBIMH W TIPOCTPAHCTBEHHBIMH CBOWCTBAMHU MOJHUIIENTHIHBIX Iened, obpa-
3YIOIIMX CBS3BIBAIOIIYIO OOpo3nky. Tak, crenuamuct AaHHOW o0macTu OyneT B COCTOSHHHA MOAUGMUIIUPOBATH
aMUHOKUCIIOTHBIE MocienoBarensHocty, npeanoxenusie B SEQ ID NO: 1 no SEQ ID NO: 49, SEQ ID NO: 71
u ¢ SEQ ID NO: 74 no 129 unu ux BapHaHTHYIO TOCJIEA0BAaTEILHOCTh, KOTOpas MO MeHbIIel Mepe Ha 90% ro-
MousiornyHa nocieaoBatenbHocTH ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 no
129, coxpaHsis H3BECTHBIC SIKOPHBIC OCTATKU, U OYJCT B COCTOSIHHU ONPEACTUTh, COXPAHAT JIM TAKUC BapPUAHTHI
crocoOHOCTH CBs3bIBaThes ¢ Mojekyiaamu MHC 1 wnu 11 knmacca. BapuaHThl 10 HAaCTOSIIEMY W300PETEHUIO CO-
XPaHAIOT CITOCOOHOCTH CBsA3bIBaThCA ¢ TKP aktuBupoBanHbiX [ITJI, KOTOpBIE MOTYT BIOCIEACTBHH BCTYNATh B
MEPEKPECTHYIO PEaKIUi0 U YHHYTOXKATh KJIETKH, IKCIPECCUPYIOIIHNE TTOJUIEITHA, KOTOPBIA COAEPKUT IPUPOJI-
HYI0O aMHHOKHCJIOTHYIO TIOCJIEZIOBATEIFHOCTh POACTBEHHOTO MENTHA, KaK OTPEACICHO B aCMEKTaX HACTOSIIETO
M300peTeHUS.

Te aMHUHOKHUCIIOTHBIE OCTAaTKH, KOTOpbIE HE BHOCSAT CYILIECTBEHHBIM BKJIaj BO B3auMopelcreue ¢ T-
KJICTOYHBIM PELENTOPOM, MOTYT OBITH MOAM(HUIIMPOBAHEI 3aMEHONM Ha IPYTyI0 aMHHOKHCIIOTY, BKIIFOUCHHE KO-
TOPOIA, MO CYIIECTBY, HE BIHSICT Ha PCAKTUBHOCTHh T-KIICTKU U HE YCTPAHSCT CBA3BIBAHHUE C COOTBETCTBYIOIINM
MHC. Takum 00pa3oM, TOMUMO JAHHOTO YCIIOBHSI, MIEHTH] IO U300PETCHHIO MOXKET OBITh JIFOOBIM TENTUIOM (B
9TOT TEPMHUH aBTOPBI H300PETCHUS BKITFOYAIOT OJUTOMNCITUABI WIH TTOJNUNICITHIB), KOTOPBIA BKJIFOYACT aMHHO-
KHCJIOTHBIC MTOCTICIOBATEIFHOCTY MITH MX YYaCTOK WJIM UX BapHaHT, KaK JaHo.
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Tabnuna 4: BapuanTs! 1 MoTuB nienituaa B coorBercTBun ¢ SEQ ID NO : 1, 2, 4, 51,
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56 (A*02), 74, 75, 76, 80, 81, 84 (A*24)

Mosuumua

1

3

415

6

7

8

10

11

12

13

14

CSRP2-001

Koa nenrruza

R

L

G

I K

P

E

]

SEQID |

Bapuant

- I Rl IR <)

ot

[

Mosuumua

A"/

10

11

12

13

14

SLC10A4-001

Kona nenruna

el elolo|lo|of Bl 1| 1| 1| <] <| <| <| === = z|z| 2|2

SEQ ID 2

Bapuaut

B O 7 < e |

et

(o

e e e | I Nt ] ] ) S e e o B B B4
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Q
Q I
Q L
Q A
TTosnnua 213 |45 9 |10 [ 11 |12 |13 |14
MTSSIL-0¢1 Kog nentega L|P|S|G G|V
SEQID 4 Bapuanr I
L
A
M
M I
M L
M A
A
A I
A L
A A
v
v I
v L
% A
T
T I
T L
T A
Q
Q I
Q L
Q A
Tosuuus 2 |3 |45 9 |10 |11 |12 |13 |14
BCA-002 Kon nentaaa L W|A(W L
SEQID 51 Bapuanr v
I
A
M v
M I
M
M A
A v
A I
A
A A
v v
v I
v
v A
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T v
T I
T
T A
Q v
Q I
Q
Q A
Mosuua 2 4 |5 9 |10 |11 |12 |13 |14
VPS513B-001 Koamenruna LIW|GI|G L
SEQID 56 Bapuant v
I
A
M \'
M I
M
M A
A v
A I
A
A A
A% v
V I
A%
A% A
T v
T I
T
T A
Q \'%
Q I
Q
Q A
TMosuia 2 415 9 110 (11 |12 |13 | 14
TMEM235A- Koa nenriga Y G|V F
001
SEQID 74 Bapmast I
L
F I
F L
F
Mosuua 2 4 |5 9 |10 |11 |12 |13 |14
STRSIA5-001 Koamenruna Y F|H L
SEQID 75 Bapuant I
F
F I
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F
F F
Mosuuna L2 (3 |43 |67 (89 10|11 ]12]13 |14
FAMI120C-001 | Kogmemmuma (M| Y |P [Y|I [Y[H L
SEQ ID 76 Bapuast I
F
F I
F
F
Mosuuna L2 (34|35 |67 (89 10|11 ]12]13 |14
FABP7-002 Kogmenmupa (E | Y |M|K|A |L |G F
SEQ ID 80 Bapuant I
L
F I
F L
F
Mo suums 112 (3[4 (5 ]|]6]|7 1011 |12 113 | 14
ZNF3-001 Koamentuma |K | Y [N |D|F |G|N|S|F
SEQ ID 81 Bapuaut I
L
F I
F L
F
Mosuuma L2 (3 |43 |67 (89 10|11 ]12]13 |14
PJA2-001 Koamemuma |R (Y | Q L|G T|V |F
SEQ ID 84 BapuasT 1
L
F |
F L
F

Bonee mmuHHBIC MENTHABI TAKXKE MOTYT OBITH MPHUTOTHBIMU. TakkKe BO3MOXKHO, YTOOBI AIUTOIIBI, CBS3HI-
Baroruecs ¢ mojekynamu MHC I kiracca, XOTsI OHU OOBIYHO UMEIOT JIIMHY MEXY 8-11 aMHHOKHCIIOTaMH, OBLITH
MOJY9YEHBI NPY MPOILECCHHTE MENTHAOB M3 00Jee AIUHHBIX IENTHIOB WIH OEJKOB, BKIIOYAIOIINX MCTHHHBIN
snuron. IlpeamodruTensHo, 9TOOB OCTATKH, KOTOPBIE HMPUMBIKAIOT K MCTHHHOMY JIIHTOITY, CYIICCTBEHHO HE
BIFSUTM Ha MPOTEOIMTHYECKOE pacileIuieHne, HeoOXoauMoe IS MPE3CHTAIlMH HCTHHHOTO SIHUTOMA BO BpEMs
MIPOIIECCHHTA.

COOTBETCTBEHHO, B HACTOAIIEM H300PETCHUHN MPEIIOKEHBI TAKXKE TETITHIHBIC SITUTOIBI U BAPUAHTHI TICTI-
TUIHBIX 3THUTOIIOB, CBsA3bIBaroIuXcs ¢ Moiekyinamu MHC I kmacca, B KOTOPBIX TENTHA WM BapUAHT HMEET 00-
nryro muHy Mexay 8 u 100, npennouyrurensHo Mexay 8 u 30, u, HanboJee MPemoYTHTENEHO, MeXTy 8 u 14, a
uMmenHo 8, 9, 10, 11, 12, 13, 14 aMMHOKHUCIIOT, B cily4yae NEeNTHIOB, CBs3bIBatoluxcsa ¢ Mojekyiamu MHC kinac-
ca II, nmuHa MoxeT Takke ObITh 15, 16, 17, 18, 19, 20, 21, 22 uau 23 aMHHOKHUCIIOTHI.

Pasymeercs, mentu wiv BApUaHT B COOTBETCTBUH C HACTOSIIUM H300peTeHUEM OyAeT 00iamaTh Crocoo-
HOCTBIO CBSI3BIBATHCS C MOJIEKYJIOH TJIABHOTO KOMIUIekca ructocoBmectuMocTy denoeka (MHC) I mom 11 kmac-
ca. CBs3pIBaHMeE MMENTHAA WK BapuaHTa ¢ komruiekcoM MHC MoxeT ObITh IPOBEPEHO CIIOCOOaMH, H3BECTHHIMU
W3 YPOBHS TEXHUKH.

B namboree mpennmoYTHTENEHOM BapHaHTE OCYIIECTBICHUS M300pETEHHs HMENTHA COCTOUT FIIM COCTOUT,
0 CYIIECTBY, M3 aMUHOKHUCIIOTHOH TocienoBarenbHocT B cooTBeTcTBUHU ¢ SEQ ID NO: 1 mo SEQ ID NO: 49,
SEQ ID NO: 71 u ¢ SEQ ID NO: 74 no 129, unu ero BapuaHTHOH MOCIIEIOBATEILHOCTH, KOTOpAst TI0 MEHbIIEH
Mepe Ha 90% romonoruuna nocneaoBatenbHOcTH ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ
ID NO: 74 o 129.

"CocTosmuii o cyniecTBy u3" Moapa3yMeBaeT, UTO MENTH]] B COOTBETCTBHH C HACTOSIIUM U300pETCHHEM,
MOMHUMO TOCIIEIOBATEIBHOCTH B cO0TBeTcTBUH ¢ Jtobor n3 SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71
u SEQ ID NO: 74 no SEQ ID NO: 129 unu onHO# U3 ero BapuaHTHBIX MOCIEAOBATEIbLHOCTEH, KOTOpas 1Mo
MeHb1Iei mepe Ha 90% romonoruuna nocinenosatensHoct ¢ SEQ ID NO: 1 no SEQ ID NO: 49, SEQ ID NO:
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71 u ¢ SEQ ID NO: 74 mo 129, unu ero BapuaHT COACPKUT IOMOJHUTEIbHBIC Haxozsmuecs Ha N- u/win C-
KOHIIE MTOCIICIOBATECIBHOCTH aMUHOKHCIIOT, KOTOPBIC HE SBJISIFOTCS 0053aTeIEHO (POPMHUPYIOUIMMH YacTh MEHTH-
I1a, KoTopas GyHKIHOHHUPYET Kak 3nuton st Mosekyn MHC.

TeMm He MeHee, 3T (PparMeHThl MOTYT OBITh BaXKHBI ISl oOecTieueHus 3 (HEKTHBHOTO BBEACHHUS MENITHIA B
COOTBETCTBHH C HACTOAIINM H300peTeHNEM B KIETKH. B 0JHOM BapHaHTe OCYIIECTBICHHS HACTOSIIET0 H300pe-
TEHUSI TIENTH]I ABJSIETCS CIUTBIM OEITKOM, KOTOPBI BKIIOYaer, Hampumep, 80 N-TepMHHAIBHBIX aMUHOKHCIOT
aHTUTCH-aCCOMMPOBaHHON WHBapuaHTHou nenu (p33, B nampneiimem "li") HLA-DR, kak B3sTBHIA W3 OaHKa
naaabeix NCBI, nuaBentapusiii Homep - GenBank Accession-number X00497.

Kpome Toro, menTum WK BapUaHT MOXKET OBITh Jajee MOAUDUIIUPOBAH IS YIYYIICHHUS CTAOMIBHOCTH
u/unm cBsi3bIBaHus ¢ Mojekynamu MHC B mensx mosmydeHus 0oliee CHIIBHOTO HIMMYHHOTO OTBETa. METOoIbI Ta-
KO ONTHMU3AIUH MENTHIHOW MOCICIOBATEIIEHOCTH XOPOIIIO M3BECTHBI U3 YPOBHS TEXHWKU W BKJFOYAIOT, Ha-
MpUMED, BBSICHUE PCBEPCUPOBAHHBIX TETITHIHBIX MM HENICTITUAHBIX CBSI3CH.

B peBepcupoBaHHO# ENTHAHON CBS3M aMHHOKHCIOTHBIC OCTATKU MPUCOCAMHCHBI HE MIEITHIHBIME CBSI35-
mu (-CO-NH-), a nentunHas cBsi3b peBepcupyeTcs. Takue peTpo-MHBEpTHPOBAHHBIC MENTHIOMUMETHKH MOTYT
OBITh TIOITYYEHBI METOIAMH, H3BECTHBIMH M3 YPOBHS TEXHHKH, HAIpUMep, TAKUMH, KaK OMHMCAaHO B pabore Mez-
iere u coarT. (1997) J. Immunol. 159, 3230-3237, BKIIOUEHHOH CIOZa TTyTEM CCBUIKH. DTOT IMOAXOJ OXBATHIBAET
TIOJTy9YEHHE TICEBIONENITHIOB, KOTOPBIE CONIEPKAT N3MEHEHHS, 0XBAaTHIBAIOIINE OCTOB, HO HE OPHEHTAIHIO OOKO-
BBIX Iereil. Meziere u coaBTopsl (1997) mokas3pIBalOT, YTO ATH TCEBAONEITHIBI TPUTOIHBI IS CBS3BIBAHUS C
MHC u uHAYKIMHA OTBETOB T-XENMEPHBIX KIETOK. PeTpo-nHBEPTUPOBAaHHBIC TTETITHIBI, KOTOPBIE COAEPIKAT CBSI-
3u NH-CO Bmecto nentuaabix cszeir CO-NH, HamMHOTO O0Jiee YCTOMYUBEI K IPOTEOITH3Y.

Henentuano#t cBsa3blo, sBusiercs, Hanpumep, -CH,-NH, -CH,S-, -CH,CH,-, -CH=CH-, -COCH,-,
-CH(OH)CH,;- u -CH,SO-. B narente CIIIA Ne 4897445 npemaraetcsi MeTo] TBEpAO()A3HOTrO CHHTE3a HETlel-
tuaHbIX cBs3eil (-CH,-NH) B monmumenTHaHbIX [EnsIX, KOTOPBIA BKIFOYACT MOJUICIITHIBI, CHHTC3UPOBAHHEIC C
UCIIOJIb30BAaHUEM CTaHJAPTHON METOJIUKH, U HEIICNTHIHYIO CBS3b, CHHTC3UPOBAHHYIO MPH PEAKIIUU aMUHOATb-
JIernJia 1 aMMHOKUCIOTHL B mpucyTcTBuM NaCNBH;.

[lenTuasl, BKIIOYAIONINE TTOCIEIOBATEIEHOCTH, OIMCAHHBIC BEINIE, MOTYT OBITH CHHTE3HMPOBAHEI C JIOTION-
HUTEIHHBIMA XHUMHUYECKUMHU TPYIIIaMH, HaXOIAIMUMHUCS HAa MX aMHHHOM W/WIHA KapOOKCHIBHOM KOHIAX, IS
yYBEIMUYEHUST CTAOMIHHOCTH, OMOJIOTHYECKON MocTynmHocTH W/wim adhuHHOCTH TenTuaoB. Hampumep, ruapo-
(hoOHBIE TPYNIBI, TaKWe KaK KapOOOSH30KCHIIbHBIE, JAH3WIBHBIE WM TPET-OYTHIIOKCUKApOOHUIIBHBIE TPYIIIIHI,
MOTYT OBITh JOOaBJICHBI K aMHUHHBIM KOHIIAM MenTUAOB. [lomoOHBIM 00pa3oM, alleTHJIbHAS TpyIma Win 9-
(hTOopeHNIMETOKCH-KapOOHMIIbHAS TPYIIa MOXKET OBITh pa3MelleHa Ha aMHHHBIX KOHIaX menTuaoB. Kpome To-
ro, ruapodoOHas rpymnmna, TpeT-0yTHIOKCHKapOOHMIbHAS WIIM aMHJIHAs TPyINa MOXET OBITh 100aBiieHa K Kap-
OOKCHIIBHBIM KOHIIAM IICTITHJIOB.

Jaiee, Bce menTUABI IO U300PETEHUIO MOTYT OBITh CHHTC3UPOBAHBI B IENIIX U3MCHEHHS UX MPOCTPAHCT-
BEHHOH KoH(uryparun. Hanmpumep, MOKeT OBITh HCIOIB30BaH D-H30Mep OJHOTO WM HECKOJIBKUX aMHHOKUC-
JIOTHBIX OCTATKOB MENTH]IA, & He 00bIuHBIN L-u30oMep. Bonee Toro, mo MeHbIei Mepe OIMH U3 aMUHOKHUCIOTHBIX
OCTaTKOB TIECTITUIOB MO H300PETCHHUIO MOXKET OBITh 3aMEIICH OJHUM M3 XOPOIIO U3BECTHBIX HE BCTPEUYAFOIIUXCS
B MPUPOJIC AMUHOKHCIIOTHBIX OCTAaTKOB. VI3MEHEHNs, Takue KaK JaHHBIe, MOTYT CIIY>KHUTh JUIS TOBBIIICHHUS CTa-
OMIBHOCTH, OMOJIOTHIECKON JOCTYITHOCTH W/HITU CBSI3BIBAIONITUX CBOMCTB MENTH/IOB 110 H300PETCHHIO.

[Tomo6HBIM 00pa3oM NENTH] WIH BapUAHT 10 U300PETEHUIO MOXKET OBITh MOAM(DHUIIMPOBAH XUMUIECKUM
Croco0OM ITOCPENCTBOM PEAaKIUU OTAEIHHBIX aMHHOKHCIOT Kak /0, TaK W MOCJTe CHHTe3a menTunaa. [IpuMepst
TaKuX MOAU(UKAINI XOPOIIIO U3BECTHBI U3 YPOBHSI TEXHUKH M 0000IMIaroTCs, Hanpumep, B pabote R. Lundblad,
Chemical Reagents for Protein Modification, 3rd ed. CRC Press, 2005, koTopasi BKIOYE€HA B OIMHCAHHUC II0
cChUIKe. XUMHYecKast MOAU(BUKAIS aMHUHOKHCIIOT BKIIFOYACT, HO 0€3 OrpaHUYeHUs, MOTUDUKAIIIO C TTOMOIIBIO
AIMITUPOBAHUS, aMUJIUHUPOBAHUS, TUPUIOKCHIHPOBAHUS JIM3HHA, BOCCTAHOBUTEIFHOTO ATKWIMPOBAHUS, TPH-
HUTPOOCH3WJIMPOBAHMS aMHUHHBIX rpymn 2,4,6-tpuHnTpoOeH3oncynbdonoBoit kucioroit (TNBS), ammuanyro
MOTU(PHUKAINIO KapOOKCHIBHBIX TPYII H CYIb(TUAPIIEHYI0 MOTUDHUKAIMIO C MTOMOIIBI0 OKHCICHHUS HaIMY-
PaBBUHON KHCIIOTOM IUCTENHA JIO IUCTEHHOBOM KHUCIOTHI, 00pa30BaHUE MPOU3BOAHEIX PTYTH, 00pa30BaHUC CMe-
[IAHHBIX JUCYNb(UIOB C JPYTUMHU THOJOBBIMH COCIMHEHUSIMH, PEAKIIHI0 C MAJICUMHIOM, KapOOKCHMETHINPO-
BaHUE HOJMOYKCYCHOM KHCIIOTOW MM HONMAIETAMHUIOM M KapOaMOWJIMPOBAaHUE IIMAHATOM TIPH IIEJIOIHOM YPOBHE
pH, XOTs He orpaHNYMBAsCh UMHU. B 3TOH CBSI3U CIIEIUANMCT NAHHOW 00ACTH MOXET MPOKOHCYIbTHPOBATHCS C
rmaBoit 15 B pabote Current Protocols In Protein Science, Eds. Coligan u coast. (John Wiley & Sons NY 1995-
2000) mrst momydeHus: 6oyiee oOMMPHONH MHDOPMAIMH O METOAAX, CBSA3aHHBIX C XUMHUYECKOW MOAU(PHUKAITUCH
OeTKOB.

Bkpatie, Monudukaiys, HanmpuMep, aprHHIIBHBIX OCTATKOB B O€JKaX 4acTO OCHOBaHA HA PEaKIIMU BHITU-
HAITLHBIX JUKApOOHUIBHBIX COCIUHCHUHN, TAKMX KaK (PCHUITIHOKCANb, 2,3-0yTaHAUOH U 1,2-IIMKIIOTCKCaHIUOH,
¢ oOpa3zoBaHHEM aAayKTa. JIpyruM mpuMepoM SIBISCTCS PEAKIIHS METHITIHOKCAIS C OCTaTKaMu apruHuHA. [luc-
TEUH MOXET OBITh MOAUGUIIMPOBAH O3 COMYTCTBYIOMICH MOAU(DUKAIINK IPYTUX HYKICODUIBHBIX CalTOB, Ta-
KWX KaK JIN3WH W TUCTHIUH. B pe3ynmbTare Uisi MOJU(HUKAIIMK [IUCTEHHA JOCTYITHO OOJBIIOE YUCIO PEarcHTOB.
Be0-caiiTel kommanuii, Takux kak Sigma-Aldrich (http://www.sigma-aldrich.com), npenocrasnstor uapopma-
ITUIO TT0 KOHKPETHBIM pPearcHTaM.

PacnipocTpaHeHo Takke W30uUpaTeIbHOE BOCCTAHOBIICHHE AUCYIbQUAHBIX CBsizel B Oemkax. Jucymbhum-
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HBIC CBSI3U MOTYT OBITH OOpa30BaHBI M OKHCICHBI BO BpEMs TEILIOBOM 00paboTkm OHOdapManeBTHYSCKIX
CPEACTB.

K-pearent BynBopaa MOXeT HCTIONB30BATHCS IS MOTU(UKAIINH OTIPEICIIEHHBIX OCTaTKOB TITIOTAMIHOBOM
KucIOThI. N-(3-(qumeTriaMuHOTpOoTHI )-N'-3 THIIKapOOTUUMU MOKET HCIIOJIB30BAThCS AJIs1 00pa30BaHUS BHYT-
PUMOJIEKYISIPHBIX MOMIEPEYHBIX CBSA3EH MEXIy OCTaTKOM JIM3MHA U OCTATKOM IIIOTAMHHOBOM KHCIIOTHI.

Hanpumep, ausTmimupokapOOHAT SBISETCS peareHTOM Uil MOAM(MHKANN THCTHUAWIBHBIX OCTaTKOB B
Oenkax. ['MCTUIMH MOXKET Takxke ObITh MOAM(DHUIIMPOBAH MPU UCTIOIH30BAHUH 4-THIPOKCH-2-HOHEHAIS.

Peakmus ocTaTKOB JHM3MHA U APYTHX O.-aMUHHBIX TPYIII MOJIC3HA, HATIPUMED, TIPU CBI3BIBAHUU TICTITUIOB C
MIOBEPXHOCTSIMH HJIM TOMIEPEYHON CIIMBKE OeMKOB/mMenTHAOB. JIN3WH ABISIETCS CAaliTOM NPHUCOSAMHEHHS ITIONH-
STHJICHTIMKOJS U OCHOBHBIM CaiTOM MOANGMHUKAIINH [IPH TIUKO3MINPOBAHAN OEIKOB.

OcTaTku METHOHWHA B O€JKaxX MOTYT OBITh MOIM(HUIMPOBAHBI C IIOMOIIBIO, HANPUMEp, HomaneTamMuna,
OpomaTHIaMIHA U XJTopamuHa T.

TerpanurpomeTan u N-alleTHIMMHUIA30] MOTYT OBITh HCITOJIB30BAHEI TSI MOAU(DUKAIINN THPO3UIBHBIX OC-
taTkoB. [lomepeyHasi CIIMBKA MOCPEICTBOM O0pa30BaHUsS AUTHPO3UHA MOXKET OBITh MPOU3BEICHA C IMOMOIIBIO
MICPEKUCHU BOAOPOIa/NOHOB METH.

B nocnennux viccnenoBaHusAX 0 MOAM(UKAIIMN TpUNITO(haHa UCITOIE30BATUCH N-OpOMCYKIIMHAMUL, 2-TH-
TPOKCH-5-HATPOOEH3MIOpoMu It win 3-6poM-3-meTmin-2-(2-aurpodennnmepkanto)-3H-urmon (BPNS-ckaron).

VYcnenHas MomupuKanus TepaneBTHIecKuX 0emkoB u nentuaoB [1917 (MOMMATHIIEHTIMKOJIEM) 9acTo CBSI-
3aHa C YBEJIMYCHHEM IIONYTIEPHO/a HUPKYJIIHUY, TOT/Ia KakK IOTIepeyHasi CIIMBKA OCNKOB IIIyTapasibICTHIOM,
TOJIF3 THIICHTITNKOJIb-JHAKPHUIATOM U (POPMAaJbIETHIOM HCIIONB3YETCs IS TONYyYeHHs THAporelei. XuMude-
ckas MoAu(UKanus ayuIepreHoB U MIMMYHOTEpAlH 9acTO JOCTHTAaeTCs MpH KapOaMOMIMPOBAHUH ITHAHATOM
KaJIvs.

[enTun win BapuaHT, B KOTOPOM MENTHIT MOIUGHUIIMPOBAH WM BKIFOUACT HEMCNTHIHBIC CBS3H, SBISACTCS
MPEJIOYTUTECITFHBIM BAPHAHTOM OCYILECTBIICHHS M300peTeHus. Kak nmpaBuiio, menTUIbl ¥ BapHAHTHI (10 MEHbB-
el Mepe Te, YTO COJACPIKAT MENTUAHBIC CBSI3H MEKIY aMHHOKUCIIOTHBIMHA OCTaTKaMH) MOTYT OBITH CHHTE3HPO-
BaHBl Fmoc-monmuaMuHeIM CIOCOO0OM TBepJ0(ha3HOTO CHHTE3a IMENTHIOB, KaK PackphiTo y Lu M coaBTOpOB
(1981) w B mpuwiaralomuxcs CcChUIKax. BpeMeHHas 3ammra  N-aMHHOTPYNIBI  Ipow3BomuTcs  9-
(bnyoperunmeTiiokcukapooHmibHOH (Fmoc) rpymmoii. [ToBTOpHOE paciieruieHne 3TOW BBICOKO IIEenovesia-
OWJIBPHOM 3amIUTHOM TPYIIBI OCyHIeCTBIseTcs TpH ucnonb3oBanun  20% mummepuamHa B N,N-
muMetmidopmamuie. OyHKIMOHAIBHBIE TPYIITEI OOKOBOW e MOTYT OBITh 3aIIUIICHBI MOJTYYEHHEM TaKUX
COoeIMHEHUH, Kak UX OyTHIIOBbIe d(DUPHI (B CiIydae cepruHa, TPEOHWHA U TUPO3UHA), OYTHIIOBBIE CIOMXKHBIC d(QUPHI
(B cnmyyae TIIIOTAaMUHOBOM KHCJIOTHI M acHapardHOBON KHCIOTHI), OYTHIIOKCHKapOOHWIBHOE MPOU3BOIHOE (B
ciydae JIM3WHA U TUCTHIWHA), TPUTHILHOE MPOU3BOIHOE (B Cllydae IUCTEHHA) U TPOU3BOIHOE 4-MEeTOKCH-2,3,6-
TPUMETHIIOCH30JICYIb(OHMIa (B cilydyae apruHmHAa). Ecmu mirotTaMuH wWin  acnaparud  siBisitores  C-
TEPMUHAIGHBIMH ~ OCTAaTKaMW, JUIS  3allUTBl  aMHUIOTPYNIBl  OOKOBOM  Iemu  ucmonb3yercs — 4,4'-
JTUMETOKCHOCH3THPWITbHAS Tpya. TBepaoda3Hblii HOCUTEIh OCHOBAH Ha TIOJIMMEPE IO IIMETHIIAKPHIAMHU-
e, COCTOSAIIEM W3 TPEeX MOHOMEPOB: JUMETHIaKpwiIaMuaa  (KapKacHBIH  MOHOMep),  Owuc-
AKPWIOWIATWICHANAMIHA (KOMIIOHCHT JUIS MEPEKPECTHOM CINIUBKH, JIMHKEP) U METHIIOBOTO 3(Upa aKPIIOWI-
capko3uHa (QyHKIMOHAIM3UPYIOMKKA areHT). J{is o0pa3oBaHmsl JETKOPACIICTIAEMOM CBSI3U TIENTHIA U CMOJIBI
WCTIONB3YETCS HECTOWKOE K NEUCTBUIO KUCIIOT TIPOU3BOIHOE 4-THAPOKCUMETHI(PEHOKCHYKCYCHON KUCIOTEL. Bee
AMHUHOKHUCIIOTHBIE TIPOU3BOJHBIE TOOABIIAIOTCS B BHJE MPEABAPUTEIFHO CHHTE3UPOBAHHBIX CHMMETPUYHBIX aH-
THIPHUIHBIX TPOU3BOAHBIX 33 HCKIIOUEHNEM aclapariHa U TII0TaMHHA, KOTOPBIE JOOaBISIOTCS C MPUMEHEHHUEM
MeTona  oOpaTHOTO  COeOWHEeHWs,  omocpemoBaHHOrO0  N,N-AHIHKIOTEKCHIKapOOIuuMu/ 1 -ruipoKcu-
6eHzoTprazonoM. Bee peakmy codeTaHWs W CHATHS 3AIIUTHBIX TPYII OTCICKHBAIUCH C IOMOIIBI0 METOAOB
KOHTPOJISI C IPUMCHEHUEM HHUHTHIPHHA, TPUHUTPOOCH30ICYIL()OHOBOM KUCIOTHI Wi u3oTuHA. [locne 3aBep-
IICHUS CHHTE3a MENTH/IBl OTHICTUISIOTCS OT CMOJIBI-HOCHUTEIISI C COMYTCTBYIOIINAM YIAaJCHHEM 3aIlUTHBIX TPYIII
OokoBoi menu mpu o0Opabotke 95% TtpudropykcycHol KucioTol, comepxkamied 50% cMecH MOTIOTUTEICH.
OOBIYHO UCTIONB3YEMbIC MOTIOTUTEIH BKIIOYAIOT 3TAHAUTHON, (DEHOJ, aHU30JI U BOAY, OKOHYATEIBHEIN BEIOOD
3aBHCUT OT COCTABISIONIMX aMHUHOKHUCIIOT CHHTE3UPYEMOTO mentuja. Takke BO3MOKHA KOMOWHAIMS TBEPJIO-
(a3HpIX U XKHUAKO(DA3HBIX METOJOB CHHTE3a MenTHA0B (cM., Hanpumep, (Bruckdorfer et al., 2004) u npunarae-
MBIE CCHUIKH).

TpudropykcycHyI0 KHUCIIOTY YIAJSIOT BHITAPUBAHHEM B BaKyyMe C IOCIEAYIOIINM W3MENbYCHUEM C JTH-
STHJIOBBIM 3(HUPOM IJIS TTOTyYSHHS CBHIPOTO MenTria. JIIo0bie MPUCYTCTBYIOMNE MOTIIOTHTENH YOATISIOTCS TPo-
CTOM MPOTIETyPOH IKCTPAKITHH, KOTOPAs PU JTUOPHIN3AMUNA BOJHOU (Pa3bl TO3BOJSAET MOMYIUTh CHIPOI TIETITH]T
0e3 moryoTuTeNei. PeareHThl UIsi CHHTE3a MEeNTHI0B, Kak MPaBWIo, UMEIOTCS B Hamu4nu, Hanmpumep, B Calbio-
chem-Novabiochem (UK) Ltd, Hortuarem, NG7 2QJ, BenukoOpuranus.

OuncTka MOXKET OBITh TPOM3BENCHA JTIO00W METOAMKON WM KOMOWHAIMEH TaKUX METOIHWK KaK PEeKpH-
CTaJUTA3aMs, SKCKITIO3UOHHAS XpoMaTorpadus, HOHOOOMEHHas: XpoMaTtorpadus, xpomarorpadus ruapodooHo-
ro B3amMojcicTBHA U (00BIYHO) OOparieHo-(ha30Basi BRICOKOA(D(GEKTHBHAS KUAKOCTHAs Xpomarorpadus ¢ Uc-
MOJIb30BAHUEM, K IPUMEPY, TPAIUCHTHOTO PA3JICIICHHS B CHCTEME alleTOHUTPHII/BOJIA.

AHanu3 NenTUI0B MOXKET OBITh MPOU3BEICH PHU ITOMOIIX TOHKOCIOHHO# XpoMaTorpadum, 3nekTpodope-
33, B YaCTHOCTH KaIMMJUTIPHOTO 3JeKTpodopesa, TBepaodaszHoit skctpakuuu (TDI), oOparieHo-pa3oBoi BBICO-
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K03((EKTUBHON >KUAKOCTHOH Xpomarorpa(uu, aMHHOKHCIOTHOTO aHajHM3a IOCIE KUCIOTHOTO THIPOJU3a H
Macc-CIeKTPOMETPHYIECKOT0 aHanu3a npu OombapaupoBke ObicTpeiMu atomamu (FAB), a Taike Macc-
cnekrpoMerprdeckoro aHannza MALDI u ESI-Q-TOF.

B eme ogHOM acmexTe n300peTeHus IpeanaraeTcss HyKJISWHOBas KHUCIOTa (HalpuMep, MOMUHYKICOTHN),
KOIMPYIONIasi MENTH] WM BapuaHT MEeNTHIIA 10 n300peTeHuto. [lonmmHykaeoTu MoxkeT ObITh, Haripumep, JTHK,
k/IHK TTHK, ITHK, PHK nim ux koMOWHAIMSAME, KaK OJHO-, TAK W/WJIM ABYXHUTEBBIMU; IPUPOIHBIMHU HIIH CTa-
OMIM3UPOBAaHHBIMH (OPMAMH TOJIMHYKICOTHIOB, TAKIMHU KaK, HallpUMep, HOJIMHYKICOTHIH! ¢ (hochopoTHoaT-
HBIM OCTOBOM, M MOKET COJEPKAaTh WM HE COACPKATh WHTPOHBI MIPH YCIOBUH, YTO MOJUHYKICOTH KOIUPYET
nenTtul. Pasymeercs, TONBKO MENTHABI, KOTOPBIE COJEpPKAT BCTPEYAIOIIMECs B MPUPOJIE AMUHOKHCIOTHBIE OC-
TaTKH, MPUCOEANHEHHBIE BCTPEYAIOIIUMHUCS B IPUPOJIEC MENTHIHBIMH CBSI3SIMH, MOT'YT KOJMPOBATHCS TOJINHYK-
neotunoM. Emie B ojHOM acriekTe M300peTeHHMs TIPEUIOKEH BEKTOP IKCIIPECCHH, CIIOCOOHBIH SKCIPECCUPOBATH
MOJIMTETITH]] B COOTBETCTBUH C H300pPETEHUEM.

bbbt paspaboraH psii criocoO0B CBSA3BIBAHMS MOJHHYKIEOTHIOB, B ocobennoctu JIHK, ¢ Bekropamu, Ha-
IpUMep, ¢ MOMOIIbI0 KOMIUIEMEHTAPHBIX JIMIKKX KOHLOB. K npumepy, k cermenty JJHK moryt ObiTh mo0aBie-
HBI KOMIIEMEHTapHBIE TOMOITOTMMEPHBIE XBOCTHI [T BCTpanBaHus B BekTopHy0 JIHK. DTOT BeKTOp M CerMeHT
JHK B Takom ciydae coeIMHEHBI BOJOPOJHOMN CBSI3bI0 MEXKIY KOMILJIEMEHTAPHBIMU TOMOMOJIUMEPHBIMU XBO-
cTamu, 00pasys MoJieKyibl pekomOuHanTHOH JIHK.

CHHTETHYECKHE JIMHKEPHI, COAEpKaIllie OAWH WM HECKOJIBKO CAWTOB PECTPUKIINHU, OOCCIIEUNBAIOT alb-
TEepHATHBHBIN criocod npucoenuuenus cermenta JIHK k Bekropam. CHHTETHYECKUE JIMHKEPHI, COACPKAIINE PSIJT
CaiiTOB pacmo3HaBaHUS PECTPUKIMOHHOW SHAOHYKJEa3bl, MMEIOTCS B MPOAaXKe B PA3TUYHBIX HCTOYHHUKAX,
BKitouas International Biotechnologies Inc, Hero-Xetisen, Konnekrukyt, CILA.

XKenarenbusit ciocod momudukanyun JAHK, konupyronel moaunenTtun no n300peTeHunIo, -3T0 UCTIONb30-
BaHME MOJIMMEpa3HOi LEMHOH MmoJMMepasbl, Kak packpbliTo B pabore (Saiki et al., 1988). DtoT Meron mMoxer
ObITh Mcnonb3oBaH uid BBeneHus JJHK B mogxonsimuii BekTop, HapuMmep, Npyu KOHCTPYMPOBAaHUH B TTOJIXO/s-
IIMX caliTax PECTPUKITUH, WU K€ OH MOXET OBITh UCIOIb30BaH 1l Moaudukaruu JJHK npyruMu mpuro HsMu
MyTSAMH, U3BECTHBIMU U3 YPOBHSA TEXHHUKH. ECITM HCIIONB3YIOTCS BHPYCHBIE BEKTOPHI, TO NMPEINOYTHTEIEHBIMA
SIBIISTIOTCSI TOKCBUPYCHBIC WIIN a/ICHOBHPYCHBIE BEKTOPEI.

3arem JIHK (wnm B citydae perpoBupycHbIX BekTopoB PHK) MoxkeT skcmpeccupoBaThbesi B IMOAXOISAIIEM
XO3sIMHE JJIS TIOTYYEHUS TOIHIIENTH A, BKITIOYAIONIETO eNTH T WIIM BapHaHT 10 u300pereHmio. Takum oopazom,
JHK, xoaupyromias MeNTH] WK BapHaHT 10 W300PETEHUIO, MOXKET OBITH MCIIOJIF30BaHA B COOTBETCTBHH C H3-
BECTHBIMH METOIUKAaMH, MOAU(DHUIIMPOBAHHBIMA COOTBETCTBYIOIINM 00pa30M C Y4E€TOM PACKpPHITHIX B JaHHOM
OIMCAaHUM MJEH, JUIT KOHCTPYHUPOBAHMS BEKTOpa KCIIPECCHH, KOTOPHIH 3aTeM HCIOJb3YyeTCs Ul TpaHchopma-
IIMH TTOJXOJIIEH KIICTKU-XO035IMHA ISl 9KCIIPECCHH U TIOJTyYeHHUS MOJIMIENTH A 0 n300peTenuo. Takue MeTo-
JIUKY BKJIIOYAIOT T€, 4TO pacKphIThl B mateHTax CIIIA Ne 4 440 859, 4 530 901, 4 582 800, 4 677 063, 4 678 751,
4704 362, 4 710 463, 4 757 006, 4 766 075 n 4 810 648 JHK (nnm B ciydae peTpoBUpYyCcHBIX BekTOpoB - PHK),
KOJMPYIOIIas TOJMIEITH, MTPECTaBISIONNI cO00H CoeTUHEHHE 110 U300PETEHHIO, MOXKET OBITh PUCOETUHE-
Ha K O0IIMpHOMY psify OpyrHx rnocienoBarensHoctedd JJHK st BBenenns B cooTBeTcTByromero xo3suna. JJHK-
CIYTHHK OyZeT 3aBHCETh OT HPUPOABI X035MHa, crocoba BBeaeHus JJHK xo3smHy M OT TOTO, JXKeIaTenbHO JIn
MoJIIepyKaHUE B SIMMCOMAITLHOH FITM MHTETPAIIMOHHON (hopMme.

Kax npasuio, JIHK BBOaUTCSA B BEKTOp 3KCIPECCUU, TAKOM Kak IUIa3MHU[Ia, C COOTBETCTBYIOIIEH OpHUEHTa-
IMeH 1 IpaBUIBLHOM PaMKO# CUMTBIBaHMS IS dKcnpeccur. Ecim Heobxoaumo, To JITHK MoxeT ObITh coeraeHa
C COOTBETCTBYIOIIMMHU HYKJICOTHIHBIMH TOCIEIOBATEIFHOCTAME, O0SCIICUMBAIOIINME KOOPIMHAIIMIO TPaHC-
KPUIIIUU U TPAHCISALWYU, PAaCIO3HABACMBIMU JKEJATCIbHBIM XO3SHHOM, XOTS TaKHEC KOHTPOJBHBIC JICMEHTHI
OOBIYHO MMEIOTCSI B BEKTOpE DKCIIPECCHU. BEKTOp BBOAMTCS 3aTeM XO35IMHY CTaHIapTHBIMU criocobamu. Kax
NpaBIJIO, HE BCE X03s€Ba TPaHCPOPMHUPYIOTCS BekTopoM. [ToaToMy Oyner HeoOX0AUMO BHIETHUTH TPaHC(HOPMHU-
pOBaHHBIE KJIETKH-X03seBa. OJJHa W3 METOAMK O0TOOpa BKIIOYAET BBEACHHE B BEKTOP DKCIIPECCHU MOCIIEI0BA-
tensHocTH JIHK ¢ mo0bpiMu HE0OX0AMMBIME 3JIEMEHTAaMH KOHTPOJIS, KOTOPAasi KOAUPYET BHIOPaHHBIN IPU3HAK B
TpaHc(OpPMHUPOBAHHON KIIETKE, TAKOHM KaK YCTOHYMBOCTD K aHTHOMOTHKAM.

B xavecTBe anbTepHATHBHI TeH JJIS TAKOTO BRIOMPAEMOTO MPH3HAKAa MOXET OBITh Ha IPYrOM BEKTOpE, KO-
TOPBIN HCIIOJIB3YETCs JJII COBMECTHOH TpaHC(HOPMAIINH KEJTAaeMOU KIIETKU-X03SMHA.

Krnetku-xo3sieBa, koTopble ObuTH TpaHcGopMuUpoBaHbl pekoMOnHanTHOH JIHK mo m3o0pereHuto, KyibTH-
BUPYIOT 3aT€M B TE€UYECHHE JOCTaTOYHOTO BPEMEHH M IPH COOTBETCTBYIOIIHNX YCIOBUSX, U3BECTHBIX CIEIIHAIIH-
CTaM JaHHOM 00JIaCTH, C YIETOM PACKPBITHIX B JAHHOM ONHMCAHUH HICH, 9TO BeAET K SKCIPECCHH MOJIUIENITH/IA,
KOTOPBII1 ITOCTIE STOTO MOXET OBITh BEIIEIICH.

M3BeCcTHO MHOXECTBO CHCTEM OKCIIPECCHHM, BKIIoUaromux Oaxrepuu (Hanmpumep, E. coli m Bacillus
subtilis), rposxxu (HanpumMep, Saccharomyces cerevisiae), MuLeaHanbHbIe TpUObI (Harmpumep, Aspergillus spec),
PACTHTEIIbHBIC KIETKH, KIICTKH )KUBOTHBIX H HACEKOMBIX.

[MpeanoyrnTensHO, 4TOOBI cucTeMa OblTa KJIETKaMH MIJICKONTUTAIOINX, TaKUMH Kak kietku CHO, nmero-
MIMMUCS B HANTWYMK B AMEPUKaHCKOM KouleKuuu TunoB KynsTyp ATCC.

TunuuHast KJeToYHasi BEKTOpHas TUIa3MHJia MIIEKOIIUTAIONINX /ISl KOHCTUTYTHBHON 3KCIIPECCHH BKIIIOYACT
npoMoTop CMV mmu SV40 ¢ moaxonsmuM KOHIIEBBIM YYacTKOM TIOIH-A B MapKepoOM yCTOHYHMBOCTH, TAKUM
Kak HeoMulinH. OTHUM TIpuMepoM siBisieTcs pSVL, uMmeromumMcs B Hamnunu B komrmanuu Pharmacia, [Tuckarey-
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oH, Hero-/Ixxepcu, CILIA. TIpumepoM HHAYIUPYEMOIO BEKTOpa SKCIPECCHH MIIEKONMTAIOMUX sABaseTcss pMSG,
TaKke UMeromuiics B Hammduu B Pharmacia. [IpurogHeIMU TUIa3MUATHBIME BEKTOPAMH JIPOXOIKEH SBISIOTCS
pRS403-406 u pRS413-416, u oHH, KaKk MpaBWJIO, UMEIOTCA B Hamuumu y KommnaHuu Stratagene Cloning
Systems, Jla JIxomna, Kamudpopuus 92037, CIIA. ITnazmunasr pRS403, pRS404, pRS405 u pRS406 sBisrotcst
JIPOXOKEBBIMH HHTETpHpYyOmUME iasMugamMu (YIps) M BKIIIOYAIOT IPOXOIKEBBIE CENEKTHPYEMBIC MapKepshl
HIS3, TRP1, LEU2 u URA3. ITnazmuast pRS413-416 sBASIOTCS APOXOKEBBIMY IIa3MUAAMH C IEHTPOMEpPaMH
(Ycp). OcHoBannble Ha ipomMotope CMV BekTOphI (Harmpumep, koMmranuu Sigma-Aldrich) obecnieunBaroT kpat-
KOBPEMEHHYIO WJIM YCTOMYMBYIO OJKCIPECCHIO, IMTOIIA3MHUYECKYI0 OKCIPECCHI0O WM CEKpemmio U N-
TepMHHAIBHYI0 WM C-TepMUHAJIbHYI0 MapKHPOBKY B pasinuyHbIXx koMmOmHamwmsx FLAG, 3xFLAG, c-tyc wummn
MAT. [lanHbIe CIUTHIC OCIKU MO3BOJSIOT MPOBOJIUTEH BBIIBICHUC, OUNCTKY U aHAIN3 PEKOMOWHAHTHOTO OeKa.
CnustHUSL ¢ TBOWHOM METKOW 00ECIICYHBAIOT TUOKOCTH TP BBISBIICHUHU.

CUNBHBIN PerynsaTOpHBIM y4yacTOK MPOMOTOpA LUTOMEranoBupyca uenoBeka (CMV) MoBbILIaeT ypoOBHU
KOHCTUTYTUBHOM 3Kcrpeccuu Oenka, gocturaromue 1 mr/a B kinetkax COS. [[ns MeHee aKTHBHBIX KICTOYHBIX
JMHUH OEJKOBBIE YPOBHM 00BIYHO cocTaBisoT ~0,1 mr/i. [IpucyrcTBue Touky Havana peruukanun SV40 oyner
MIPUBOIUTH K BEICOKMM ypoBHsM perumkanun JIHK B nepmuccuBHbix kietkax COS. Bexkrtopsr CMV, Hampumep,
MOTYT COJIEp’KaTh TOYKY Hadaja perummkanud pMBI1 (nmpousBognoe pBR322) B GakTepuanbHBIX KIETKaX, T€H
OeTa-makTamasbl Uit 0TOOpa yCTOMYHMBOCTH K aMmunuuinHy y O0aktepuii, hGH polyA, u Touky Hadajga peruim-
kammu f1. BekTopsl, coneprkamine JIUISpHYIO MOCIeI0BaTeIbHOCTh mpenpotpunicuHa (PPT), MmoryT HanpaBisaTh
cekpenuio cuThix 0emkoB FLAG B KylbTypalbHOUM cpese Ui OYMCTKH C UCToJIb3oBaHWeM aHTuTel K FLAG,
CMOJ M IUIAaHIIETOB. J[pyrue BEKTOPHI M CHUCTEMBI SKCIIPECCHH ISl IPUMEHEHHUS C Pa3IMYHBIMHA KIIETKaMH-
X03sI€BaMHU XOPOIIIO U3BECTHEI M3 YPOBHS TCXHUKH.

Hacrosimee n3o0peTeHne OTHOCHTCS TakXKe K KIJIETKe-X03IHMHY, TpaHC(HOPMHUPOBAHHON € IMTOMOIIBIO MOJIHU-
HYKJICOTHUTHOW BEKTOPHON KOHCTPYKIIMU HACTOSIIETO M300peTeHHs. KileTka-xo3siMH MOXET OBITh KakK MpOoKa-
PHOTHYECKOH, TaK M dyKapUOTHIECKOH. bakTepuanbHbIC KICTKH MOTYT OBITh, MPEIMOYTHTEIEHO, TPOKAPUOTH-
YECKHMHU KIJICTKAMH-X035€BaMH IIPH HEKOTOPHIX YCIOBHUSIX U OOBIYHO sBISIOTCA mtamMmMoM E. coli, TakuM Kak,
HanpuMmep, E. coli mramma DHS, umeromumcest B Hanmmaun B Bethesda Research Laboratories Inc., berecna, Ma-
pwienn, CIIIA, u RR1, umeroniuMcs B HaIWIud B AMEPUKaHCKOW KOJUTEKITMH THIIOB KyJIbTyp ("' American Type
Culture Collection" (ATCC), Poksui, Mapunena, CIIA (Ne ATCC 31343). [IpeamnodruTenbHbIE dyKapHOTHYIC-
CKHE KJIETKH-XO035eBa BKJIIOYAIOT APOXKH, KJICTKH HACEKOMBIX M MIIEKOIHTAIOMINX, NMPEANOYTHTEIBHO KICTKH
MO3BOHOYHBIX, TAKWX KaK MBIIIb, KpeIca, 00e3bsHa WIN deloBeueckne (GuOpoOIacTHBIE KICTKH M KICTOYHBIC
JIUHUH TOJICTOTO KHINEYHUKA. J[pooKkeBbie KIeTKH-x03seBa BirodaroT YPH499, YPH500 u YPHS501, kotopsie,
Kak NpaBmio, UMeroTcss B Hammyuu B Stratagene Cloning Systems, Jla [lxona, Kamudopuus 92037, CILLA.
[IpeanoururenbHbIe KIETKU-X0351€Ba MIEKOMUTAIOMINX BKIIIOYAIOT KIETKU SMYHUKA KuTaickoro xomsika (CHO),
nmetommuecs B Hanmnuuu B ATCC kak CCL61, sMOproHanbHble KIETKH IBeinapckor mpimy auHun NIH/3T3,
nmeromrecs B Hamuunn B ATCC kak CRL 1658, kietkn COS-1 u3 mouek 00e3bsIHBI, UMEIONITHECS B HATUUHH B
ATCC xak CRL 1650, u xnetku 293, sBisroniuecs: SMOpHOHAJIBHBIMU KJIETKaMHM 1o4yek desoBeka. [Ipeamourn-
TENBHBIMU KJIETKAMU HACEKOMBIX SIBISIOTCS KICTKH Sf9, KOTOpble MOTYT TpaHC(HUIMPOBATHCS C MOMOIIBIO Oa-
KYJIOBHPYCHBIX BEKTOPOB 3Kcrpeccuu. O030p B OTHOMICHUH BHIOOPA MOIXOMSIINX KIETOK-X035€B I SKCIIpec-
CHU TIPENICTaBJICH, HAMPUMED, B yueOHOM mmocoouu aBTopoB Paulina Balbas u Argelia Lorence "Methods in Mo-
lecular Biology Recombinant Gene Expression, Reviews and Protocols ", gacts mepBas, Bropoe uznanue, [ISBN
978-1-58829-262-9, u npyroii aurepaType, U3BECTHON CIEIIHAIUCTY JaHHOK 00IaCTH.

Tpancdopmarysi COOTBETCTBYIOIIUX KIETOK-X0351€B ¢ ToMOIbio JIHK-KOHCTpYKITHM HACTOAIIETO H300pe-
TEHMS TIPOU3BOAMTCS NIPU TTOMOIIM XOPOLIO U3BECTHBIX CIIOCOOOB, KOTOPBIE OOBIYHO 3aBUCAT OT THIIA MCIOJb-
3yeMoro BekTopa. OTHOCHUTENBHO TpaHC(HOPMALMK NMPOKAPUOTHYECKUX KIIETOK-X035€B CM., HallpUMeEp, padboTy
Cohen u coaBTt.(1972) Proc. Natl. Acad. Sci. USA 69, 2110 u Sambrook u coasrt. (1989) Molecular Cloning, A
Laboratory Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor, Heto-Fopk. Tpanchopmarius aposx-
JKEBBIX KJIETOK OIMChIBaeTcs B pabore Sherman u coast. (1986) Methods In Yeast Genetics, A Laboratory Man-
ual, Cold Spring Harbor, Heio-Mopk. Taxxe moaxoaut merox burca (Beggs) (1978) Nature 275,104-109. Yro
KacaeTcs KJIETOK MO3BOHOYHBIX, TO MOAXOMAMINE IS TPAaHC(EKIINK TaKUX KIETOK peareHTHl, HarpuMep, pocdar
kanbitus 1 DEAE-fexcTpan wim TunocoManbHbIe COCTaBbl, UMEIOTCS B Hanmuauu B Stratagene Cloning Systems
nmu Life Technologies Inc., Tefitepcoepr, Mapunena 20877, CIIA. DnexTpornoparus TakXe MOAXOIUT IS
TpaHchopMaIi W/ WId TpaHCHEKIINH KJIETOK W XOPOIIO HM3BECTHA W3 YPOBHSA TEXHHWKH s TpaHchopmammu
JIPOXKKEBBIX KIIETOK, OaKTEepHATBHBIX KJIETOK, KJIETOK HACEKOMBIX U KJIETOK ITO3BOHOYHBIX.

VYcnemHo TpanchoOpMHUpOBaHHBIC KJIETKH, T. €. KIETKH, KOTOpbIe conepkat koHcTpyknuto JIHK HacTos-
IIETO M300pPETeHUs, MOTYT OBITh WACHTH(HUIMPOBAHBI XOPOIIO W3BECTHBIMH crocoOamu, Takumu kak [ILP.
AJBTepHATUBHO Hau4uue OeNiKa B CYIIEPHATAHTE MOYKET BBISBIATHCS C MPUMECHECHHEM aHTHUTEIL.

CrnemyeT MOHUMATh, YTO HEKOTOPHIC KICTKH-X035€Ba MO0 U300PETCHHUIO MOAXOIAT IS MOTYYCHUS TCTTH-
JIOB TI0 M300PETEHUIO, HATIPUMED, OAKTEpPHATIBHBIC, IPOXIKCBBIC KICTKH U KICTKH HACEKOMBIX. TeM He McHee, B
KOHKPETHBIX TEPaNCBTHYCCKIX METOJIAX MOTYT UCIIOJIL30BaThCS APYTUE KICTKU-X03sieBa. Hampumep, aHTHICH-
MPE3CHTUPYIOIIUE KICTKU, TAKKE KaK ACHAPUTHBIC KICTKU, MOTYT C TIOJIb30H OBITh HCIOIB30BAHBI IS SKCIIPEC-
CHUH TIENITH/IOB IT0 M300PETCHUIO TaK, YTO X MOXKHO OyJeT HarpykaTh Ha mogxonsmue Mojexyiasl MHC. Takum
o0pa3oM, B HACTOSIIEM H300PETEHUH IMPEIOKEeHA KIETKa-X0354WH, BKIIOYAIOMas HYKIEHHOBYIO KHCIOTY WIIN
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BEKTOP DKCIIPECCHU B COOTBETCTBUH C H300pETCHUEM.

B mpeanodtuTensHOM BapUaHTE OCYINECTBICHHS KICTKA-XO3SHMH SBIISCTCS aHTUTCHIPE3CHTHPYIOMICH
KJIETKOM, B YACTHOCTH, JCHAPUTHOMN KJIETKOW WJIM aHTUTeHIpe3eHTupyroue kietkoit. AIIK, HarpyxeHHbIe pe-
KOMOMHAHTHBIM CIIMUTBIM OCIIKOM, COAEp KalliM MpOoCcTaTH4IecKyto kuciyto ¢ocdarasy (PAP), Ha manHbId MO-
MEHT MPOXOJAT WCCIECIOBAHMS B IEJSAX JICUSHUS paka mpencraTesibHoi kene3sl (Sipuleucel-T) (Small et al.,
2006; Rini et al., 2006).

B npyrom acriekte m300peTeHHS MPEI0KEH CIIOCO0 TOMYIEeHHUS IEeNTHAA WIN €ro BapHaHTa; IPHYEM CIIO-
co0 BKJIIOYAET KYJIbTHBALMIO KIIETKH-XO35MHA M BBIJCIICHIE MENTHAA U3 KICTKH-XO35IMHA WJIN €ro KyJIbTypab-
HOM cpenpbl.

B apyrom BapmaHTe OCYIICCTBICHHS TETTH/I, HYKJICHHOBAs KACIOTAa WIH BEKTOP IKCIPECCHU 110 H300pe-
TEHUIO MPUMEHSIOTCS B MeAunuHe. Hanmpumep, menTu WK ero BapuaHT MOXKET MPUTOTABIUBATHCS IS BHYT-
PpHUBEHHOTO (B/B) BBEJCHUSI, TIOJKOKHOTO (I1/K) BBEACHHSI, BHYTPUKOXKHOTO (B/K) BBEJCHUS, BHYTPUOPIOIIMHHOTO
(B/0) BBeEHUS, BHYTPUMEBIIICYHOTO (B/M) BBeACHHUA. [IpeNmoYTHTENbHBIC CTIOCOOBI BBEJICHUS MEMTHIOB BKITIO-
4aroT 1/K, B/K, B/0, B/M u B/B. [IpennouturensHeie ciocoObl BBeaenus JJHK BrimrouaroT B/K, B/M, /K, B/0 U B/B.
BBoautscst MOTyT, K TipuMepy, A03b1 oT 50 Mkr 10 1,5 Mr, mpeanoutuTessbHo oT 125 Mkr 1o 500 MKr mentuma
wiu JHK, B 3aBucumocTu ot coorBerctBytomiero nentuaa wim JJHK. Jlo3upoBka B JaHHOM J1Hara3oHe yCIell-
HO HCITOJIb30BaJIach B MPEABIIYIINX KIMHUIECKUX nccnenoBanusx (Brunsvig et al., 2006; Staehler et al., 2007).

Jlpyroii acrieKT HaCTOSIIETO H300peTEeHHUs BKIIIOYAET CIIOCO0 MOTYICHHS aKTHBHUPOBAHHBIX T-KJIETOK in Vi-
tro, IpUYeM cI1ocod BKIIFOYAaeT KOHTAKTHPOBaHUE T-KJIETOK in Vitro ¢ Harpy>KeHHBIMH aHTUTCHOM MOJICKYJIaMH
MHC denoBeka, KCIIPECCUPOBAHHBIMU Ha MMOBEPXHOCTH TOIXOMSIICH aHTHUTCHIPE3CHTUPYIOMEH KIETKH Ha
MEPUOJT BPEMEHH, JTOCTATOYHOTO I aKTHBAIMU aHTHICH-cenu(uyeckuM oOpa3oM T-KIIETKH, TIE¢ aHTUTCH
SIBIISICTCS TIENTHIOM B COOTBETCTBUH C M300peTeHUEM. [IpeImOYTHTENBEHO, €CIIH JOCTATOYHOE KOJIUYECTBO aHTH-
TeHA IPUMCHSICTCS C aHTHTCHIIPE3CHTUPYIOICH KICTKOM.

[IpeanovTuTeNnHO, €CIIU B KIIETKE MIICKOIMHUTAIONINX HE MMEETCS MIIM UMEETCs MOHMKCHHBIA YPOBCHD HJIH
MOHWKEHHAs (HYHKIIMOHAIbHASI aKTHBHOCTH NeNnTUAHOro TpaHcmoprepa TAP. [Momxoasiue KIeTKH, B KOTOPBIX
HeT mentuaHoro TpaHncroprepa TAP, Brmouator T2, RMA-S u knetku apo3odwmisl. TAP - aTo TpancnopTep,
CBSI3aHHBIH C MIPOIIECCHHTOM aHTHUTCHA.

JInHMA yenoBeYeCKMX KIETOK C HEJOCTATOYHOCTHIO T2, Ha KOTOPHIC 3arpyXKaroTcs NENTHIIBI, UMEETCS B
Hammuuu B American Type Culture Collection, 12301 Parklawn Drive, Rockville, Maryland 20852, CIIA mox,
karajgoroBeiM Ne CRL 1992; knetounas nmuaus npo3oduisl, nuaus Schneider 2 umeercs B Hammuuu B ATCC
mox katanoroBeiM Ne CRL 19863; knetounas nuaust Meimii RMA-S omuceiBaeTcss B pabore Karre u coanT.
1985.

[IpennovTuTenbHO, €CM yKa3aHHAs KJIETKA-XO3AWH JO TPAaHCQEKIMH, IO CYIIECTBY, HE 3KCIPECCUPYET
monekynsl MHC I kimacca. Takxke MpenmoYTHTENBHO, €CIH KIETKA-CTUMYJIISITOP SKCIPECCUPYET MOJICKYIY, BaXK-
HYIO JUIs 00SCIICUCHHS CUTHATA KOCTUMYIISAIUY Ut T-KIIETOK, Takyro Kak Jitobast u3 B7.1, B7.2, ICAM-1 u LFA
3. ITocnenoBaTeIPHOCTH HYKJIIEMHOBBIX KHCJIOT MHOTOUKCIEHHBIX Mosiekyl MHC I kiacca U KOCTUMYISTOPHBIX
MOJIEKyJ1 001IeIoCTyIHBI B OaHkax qaHHbIXx GenBank u EMBL.

B cmyugae ucnonp3oBanus smmrona MHC I knmacca B kadecTBe aHTureHa, T-xietku sBisitores CD8-
nojoxuTeabHeIMU L[ TJI.

Ecmm anTHreHNpe3eHTHpyIomas KiIeTka TpaHchuIrupoBaHa s SKCIIPECCHH TaKOTO SIIUTOIA, MPEIIIOYTH-
TEJBHO, YTOOBI KJIETKA BKIIIOYANla BEKTOP SKCIIPECCHH, CTIOCOOHBIN 3KCIIPECCHPOBATh MENTHA, COACPIKAIINN T10-
cienoBaTenbHOCTh ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 mo 129, nnm ero
BapHaHTHYIO IOCIICIOBATEIEHOCTh, KOTOpas MO0 MeHbIIeH Mepe Ha 90% roMOJIOTHYHA MOCIEIOBATEIEHOCTH C
SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 no 129.

Juist momydenus L{TJI in vitro MoryT OBITH MCHONBE30BaHBl MHOTHE JIpyrue criocoOsl. Hampumep, B crioco-
0ax, onrcaHHBIX B pabotax Peoples u coat. (1995) u Kawakami u coart. (1992), nns momyuenust L{TJI ucmosns-
3YIOTCS ayTOJIOTHYHbIE OMyX0JIb-HHGMIbTpYIommue auMponutsl. Plebanski u coast. (1995) nns monmywenus L{TJI
UCTIOJNIB3YIOT ayToJIOTHYHbIEe TuMponuThl nepudepudeckoit kposu (JIIK). Jochmus u coast. (1997) onuceiBatoT
nony4yenne ayrosorndHeix L{TJI mocpencTBoM Harpy3ku ACHAPUTHBIX KIIETOK HENTHAOM WIH IONHICHTHIOM
WM TIOCPEICTBOM MH(MHUIIMPOBaHHUS peKoMOMHAaHTHBIM BupycoM. Hill u coart. (1995) u Jerome u coaBt. (1993)
Ju1st moydenust aytosioruunbix L{TJI ucnons3ytotr B-knerku. Kpome Toro, miist nonyuenus ayrojgoruyubeix L[TJI
MOTYT OBITh HCIIONB30BAHBI Makpodaru, Harpy>KeHHbIE TETTHAOM U MOJIHUIIENTHIOM WIH WHOHUIMPOBAHHBIC
peKOMOMHAHTHBIM BUpycoM. S. Walter u coaBt. (2003) onuchiBaroT mpaitMuHT T-KJIETOK in Vitro ¢ MCIOIb30Ba-
HHEM HCKYCCTBEHHBIX aHTHUTeHIpe3eHTHpyomux kieTok (HAIIK), uro sBruseTcs Takxke MOAXOISAIIAM CIIOCO00M
nony4yeHus T-KJIeTOk MpoTUB BEIOpaHHOTO menTuaa. B nanHom uccnenoBannu MATIK ObuH MOTYYeHBI IPUKpPE-
TUICHUEM TIPEABAPUTEIBHO MOJYYCHHBIX KoMIUlekcoB MHC-menTu K MOBEPXHOCTH HOJTHCTUPOJIOBBIX YACTHIL
(MuKpoOcdepsl) ¢ MOMOIIBI0 OMOXUMHYECKOTO CIIOC00a ¢ OMOTHHOM-CTPENTaBUANHOM. J[aHHas cucTeMa JoImyc-
kaeT TOYHbIH KOHTpoJb mIoTHOCTH MHC Ha uAIIK, KOTOpBI MO3BOJIIET CENEKTUBHO BBI3BaTh BBLICOKO- HIIU
HU3KOABHIHBIC aHTHTCHCIICIM(prueckue T-KIeTOUHBIC OTBETHI C BBICOKOH 3()()EeKTUBHOCTHIO B 00pa3Iax KPOBH.
Kpome xomrurekcoB MHC-nentua, nAIIK nomkHBI HecTH Apyrue OeiKH ¢ KOCTUMYJISITOPHOW aKTUBHOCTEHIO,
Takue kak antutena k CD28, mpukperuieHHbIe K X MoBepxHOCTH. Kpome Toro, Takas ocHoBaHHast Ha HAIIK
CHCTEMa JacTo TpedyeT JoOaBIICHHUS COOTBETCTBYIOIINX PACTBOPUMBIX (PAKTOPOB, K MPUMEPY, IIUTOKUHOB, Ta-
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KHX KaK MHTepIeUKUH-12.

Ipu momyduennu T-KIETOK MOTYT OBITh TaK)K€ HMCIOIB30BAHBI AJUIOTCHHBIC KJICTKH, U TOT CHOCO0 MOJ-
poOHO omHCHIBaeTCs B MaTeHTHOH 3asBke WO 97/26328, BKIIFOUEHHOW CIOJa IyTeM CChUTKH. Hampumep, kpome
KJIETOK Apo30¢dmibl M T2-KIIETOK, Ui MPe3eHTAllMd aHTUTEHOB MOTYT HCIOJB30BaThCS APYTHE KIIETKH, TaKue
KaK KJIETKU sSmdHuKa kutaiickoro xomska (CHO), 6akymoBupyc-HHPHUITMPOBAHHBIE KJIETKH HACEKOMBIX, OaKTe-
pUH, OPOXOKH, MHPHUIMPOBAHHBIE OCHOBAKIWHON KIETKH-MHUIIEHH. KpoMe Toro, MOryT OBITH WCIOIB30BaHBI
pacTuTeNbHBIE BUPYCHI (CM., Hampumep, padoty Porta u coasT. (1994)), B KOTOpo#i omHUCHIBaeTCs pa3paboTka
MO3aMYHOTO BHPYCa KHTAaHCKOW BUTHBI KaK BEICOKOTIPOIYKTUBHOW CHCTEMBI ITPE3CHTAIIH TY>KEPOIHBIX ITENTH-
JIOB.

AxTuBHpOBaHHBIC T-KICTKH, KOTOPHIC HAMPABICHBI MPOTHB NENTHUAOB MO W300PETCHHUIO, TPUTOMHBI JIIS
Tepanuu. TakuM oOpa3oM, B IPYroM acleKTe U300pETeHUS MPEUI0KEHBI aKTUBUPOBAaHHEBIC T-KICTKH, MMOJTyJac-
MBI€ BBIIICYTIOMSHYTBIMHU CIIOCOOAMU TI0 H300PETCHHUIO.

AxTuBHpOBaHHBIC T-KICTKY, TOJTYYEHHBIC C IIOMOIIBIO PUBEICHHOTO BBINIE CIIOCO0a, OyIyT CEICKTHBHO
pacro3HaBaTh KIETKY, KOTOpast abeppaHTHO IKCIPECCHPYET MONUICTITHA, BKIFOYAIOIINA aMHHOKHCIOTHYIO TI0-
cienoBaTenbHOCTh ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, ¢ SEQ ID NO: 71 u ¢ SEQ ID NO: 74 mo 129.

[IpenmournuTenpHO, 9T0OBI T-KIIETKa pacro3HaBajia KJIETKY IpH B3auMoaeicTBum mocpenctsom ee TKP ¢
komrmuiekcoM HLA/mentun (HarpuMep, pu CBA3BIBAHUN). T-KIETKH MPUTOIHEI IS CTIOC00a YHHUYTOKEHHUS Kile-
TOK-MHIIICHEH y MAIMeHTa, KIETKU-MUIIEHN KOTOPOTo abeppaHTHO SKCIPECCHPYIOT MOIUMEITH I, BKIFOTAOIITIA
AMHUHOKHUCIIOTHYIO TTOCIICOBATEIHHOCTH 10 M300PETEHUIO, T/Ie MAIlMEeHTy BBOAUTCS 3((EeKTUBHOE YHCIO aKTH-
BUPOBaHHBIX T-KiIeTOK. T-KIIETKH, KOTOPHIE BBEACHBI MAIMEHTY, MOTYT OBITH MTOJTy4YeHBI OT MAIIMEHTa M aKTHBH-
pOBAaThCs, KaK OMKCHIBAJIOCH BHINIE (T. €. OHU SBJISIOTCS ayTOJOTWYHBIMH T-KIeTKaMu). AJbTEPHATUBHO T-
KJICTKH TOJYYaroT HE OT MAlUeHTa, a OT JPYroro WHAWBHIA. PazymeeTcs, TPEANIOYTHUTEIBHO, SCIIU HHIMBHT
SIBIISICTCSL 3IOPOBBIM HHAUBHUIOM. [1oJ1 "310pOBBIM HHIUBHUIOM" aBTOPHI H300PETCHUS UMCIOT B BHJY, YTO WH/IH-
BUJI IMEET XOpoIiee o0IIee COCTOSHUE 3I0POBbs, MPEAMOYTUTESIHFHO, YTOOBI OH UMEN KOMIIETCHTHYI) HMMYH-
HYI0 CHCTEMY M, 0oJiee MPEIINOYTUTEIIFHO, HE CTPalal HA OJHUM 3a00JieBaHHEM, KOTOPOE MOXKHO JIETKO TPO-
KOHTPOJIMPOBATH U BBISIBUTE.

Knetkamu-mumiensmu in vivo st CD8-1om0kuTebHbIX T-KIETOK B COOTBETCTBHH C HACTOSIIIUM H300pe-
TEHHEM MOTYT OBITh KJIETKH OIyXoiH (KOTOpble MHOTHA dKcrpeccupyroT moiekynsl MHC II kmacca) w/wm
CTPOMAJIbHBIC KIICTKH, OKPY)KAIOIIHE OIyXO0Jb (OMyXOJeBhIe KIETKH) (KOTOPhIEe MHOT/AA TaKKe HKCIPECCHPYIOT
moutekyisl MHC 11 knmacca); (Dengjel et al., 2006).

T-xyIeTku HacTosmEero n300peTeHNsI MOTYT OBITh MCIIOJIB30BAaHBI B KAaUeCTBE aKTHBHBIX MHTPEINCHTOB B
TEpaneBTHYECKOW KOMIO3UIUHU. TakuM 00pa3oM, B H300PETCHUU NPEATIOKCH TAKKE CIOCO0 YHHITOKEHUS KIIe-
TOK-MHIIICHEH y MAIUeHTa, YbU KICTKH-MUIICHU a0CPPAHTHO 3KCIPECCUPYIOT TOHUIICHTH, BKIFOYAIOIIHNA aMU-
HOKHCJIOTHYIO ITOCJICIOBATEIEHOCTh MO M300PETEHUIO, IIPUYEM CIIOCO0 BKIIFOUACT BBEICHHE MAIMCHTY S ¢ek-
TUBHOTO 4HCiIa T-KIETOK, KaK OMPEICIICHO BHIIIIC.

[Mox monsiTreM "abeppaHTHO IKCIPECCHUPOBAHHBIN" M300peTaTeNy MOAPa3yMeBaOT TAaKXKe, YTO ITOJIUIIET-
THJT SKCIIPECCUPOBAH B M30BITKE IO CPABHCHHIO C HOPMAJIbHBIMH YPOBHIMHE 3KCIIPECCUU, I UTO TCH SBISACTCS
"MogamumM" B TKaHU, U3 KOTOPOH 00pazoBaiach OIyXoJb, OJTHAKO OH KCIIPECCHPOBaH B omyxond. [lo moHs-
THEM "DKCIIPECCHPOBAH B M30BITKE" M300peTaTeNId MOHUMAIOT, YTO TIOJMIICTITH] IIPEACTaBIeH Ha YPOBHE, KOTO-
PHIH, IO MEHBIIEH Mepe, B 1,2 pa3a BeIle YpOBHS, MPEIACTABICHHOTO B HOPMAJIBHOW TKAaHM; MPEAMOYTHTEIBHO,
10 MEHBIIeH Mepe, B 2 pas3a u, Oojiee MPENMOUTUTENHHO, 1T0 MEHBIeH Mepe, B 5 wim 10 pa3 BeIie ypoBHS,
MPEICTAaBICHHOTO B HOPMAaJIbHOM TKaHU.

T-KJIETKH MOTYT OBITH TOJYYEHBI CIIOCOOAMH, U3BECTHBIMH U3 YPOBHS TCXHUKH, K IPUMEPY, TEMH, YTO
OIIHICAHEI BHIIIIC.

IIpOoTOKOJMBI I 3TOTO TaK HA3BIBAEMOTO aJONTHBHOTO MepeHOoca T-KIETOK XOPOIIO U3BECTHHI U3 YPOBHS
texHukd. C 0630pamMu MOXKHO 03HaKOMHTECS B (Gattinoni et al., 2006) u (Morgan et al., 2006).

JIrobast Monekyna mo u300pETEHUIO, T. €. TMENTHA, HYKJICHHOBAs KHCIOTa, aHTHTENO, BEKTOP IKCIPECCHH,
kneTka, aktuBupoBaHHbIN L[ TJI, T-kneTounslii penentop WM HyKJIEUHOBas KHUCIOTAa, KOAUPYIOIIAs €ro, MpH-
TOJHA IS JICUCHUS HAPYIICHUH, XapaKTePU3YIOMNXCS KIIETKaMH, YCKOIB3aI0MMMU OT IMMYHHOTO OTBeTa. [lo-
3TOMY JTI00asi MOJIEKyJIa HACTOSINETO N300pETEHUsI MOXKET MPUMEHATHCS B Ka4eCTBE MEIWKaMEHTa FITH MIPU W3-
TOTOBJICHMHM MeIuKaMeHTa. MoJieKysa MOKeT OBITh HCIIONB30BaHA caMa I0 cebe WM B KOMOWHAINH C JpY-
roi(MMH) MOJIEKYJIOM(aMH1) TI0 N300PETEHHUIO MIJIM U3BECTHOM(BIMH) MOJICKYJIOM(aMu).

[IpennovTuTensHO, €CIM MEIMKAMEHT HACTOSIICTO M300peTeHHs SABJSIeTCS BakIHON. OHa MOXET BBO-
JIUTHCST HETIOCPEACTBEHHO TAITUEHTY, B MIOPAKEHHBIH OpPTaH WM CUCTEMHO B/K, B/M, TI/K, B/O ¥ B/B MM BHOCHUTD-
Csl €X ViVO B KIICTKH, TIOJYYCHHBIC OT MAIMCHTA, WM B YEJIOBCUCCKYIO KJICTOUYHYIO JIMHUIO, KOTOPBIC 3aTEM MO-
TYT BBOJWTHCS MAIUCHTY WA HCIOJB30BATHCS N VItro IS CEICKIMH CYOIOMYJIAINU U3 UMMYHHBIX KIICTOK,
MOJYYCHHBIX OT MAIMEHTa, KOTOPBIC TOCIIC 3TOTO BHOBH BBOJATCS MALMCHTY. ECITM HyKJIEMHOBas KHCIIOTA BBE-
JICHA B KJIETKH in Vitro, TO MOKET OBITh ITOJIE3HO, YTOOBI KICTKH OBLTH TpaHC(HHUIMPOBAHHBIMHE, YTOOBI COBMECT-
HO SKCIPECCHUPOBATh UMMYHOCTUMYJIHPYIOIINE IMTOKUHBI, TAKUE KaK HHTEePIeHKUH-2. [lenTum MoxkeT OBITh, IO
CYIIECTBY, YUCTHIM WM B KOMOMHAIIMU C UMMYHOCTUMYJIHPYIOIINM aJbIOBAHTOM (CM. HU)KE) WM HUCHOJIB30-
BaThCSI B KOMOHMHAIIMN C UIMMYHOCTUMYJIHPYIONTUMH ITUTOKWHAMH FUTH K€ BBOJUTHCS C MOIXOASAIIEH CHCTeMON
JOCTaBKH, HampuMep, JUrmocoMamu. [lenTun MoxeT OBITh TakKe KOHBIOTHPOBAH C MOIXOAAIINM HOCHUTEIEM,
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TakuM Kak remormanuf ¢uccypemnsl (KLH) mnm mannan (cm. WO 95/18145 u Longenecker (1993). Ilentun
MOJKET OBITh TAK)KE€ MEUCHBIM FUTH MOXET OBITh CIIUTHIM OCIKOM HIIM TMOpUIHON Moekyoi. [lentusl, mocie-
JIOBATEILHOCTh KOTOPBIX JaHa B HACTOSIIEM M300pETCHHH, KaK OxuaaeTcs, ctuMyupytor CD4+ umu CD8+ T-
kieTkn. Tem He meHee, ctumyisiiusg CD8+ I TJI Gonee addekTHBHA B PUCYTCTBUM TIOICPKKH, TPEIOCTAB-
nsiemoirt CD4 xenmepapiMu T-kietkamu. Takum oOpasom, s smurornoB MHC I kimacca, KOTOpbIe CTUMYITUPYIOT
CD8+ LTJI, mapTHepsl B CIUSAHAN WIN YIaCTKH THOPUIHON MOJIEKYJIBI HAAJISKAIUM 00pa30oM TPeI0CTaBISIOT
3MUTOIBI, KOTOpble cTuMyupytoT CD4-nonoxutenbable T-knetku. CD4- u CD8-cTuMynupyromye 3MATOTBI
XOPOIIIO U3BECTHHI M3 YPOBHS TEXHHUKH W BKIIOYAIOT TE, YTO OBUIM MACHTH(QHUINPOBAHBI B HACTOSIIEM H300peTe-
HUH.

B omHOM acriekTe BakKI[MHA BKJIFOYACT MO MEHBIICH Mepe OJUH TENTHI C aMHHOKUCIIOTHOW MOCIIEI0Ba-
tenpHOCTHIO ¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u SEQ ID NO: 74 no SEQ ID NO: 129, unun
€ro BapHaHTHYIO MOCJIEIOBATEIEHOCTh, KOTOpas M0 MEHbIIeH Mepe Ha 90% roMOIIOTHYHA MOCIEIOBATEIIEHOCTH
¢ SEQ ID NO: 1 mo SEQ ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 no SEQ ID NO: 129, u no MeHbIeiH
Mepe OJTUH JOMOMHUTENBHBIA MENTH, MPEIIOYTHTEIFHO OT ABYX 10 50, Ooyiee MPEAOYTHTEIBHO OT IBYX IO
25, emte OoJee MPeANMOYTHTENHHO OT ABYX 10 20 1, Hanbojee MPeANMOYTUTEIHHO, IBA, TPH, YETHIPE, MATh, IIECTh,
CeMb, BOCEMb, NIEBATH, JICCATh, OAWHHAMIATH, IBCHAIATh, TPUHAALATh, YETHIPHAIIAT, NATHAAIATh, IECTHA-
JIaTh, CEMHAANATh WJIM BOCEMHAIIATh MeNTHAOB. [lentu(sl) MOXeT(MOTYT) OBITh MONy4deH(bI) U3 OJHOTO WIIH
oonee criennpuueckux TAA 1 MokeT(MOTYT) cBsi3bIBaThCs ¢ Mojdekyaamu MHC I kiacca.

[TomMHYKICOTHT MOKET OBITB, IO CYIIECTBY, YHCTHIM WM COAEPIKATHCS B MOAXOIAIIEM BEKTOPE WM CHC-
TeMe nocTtaBku. HyknenHosas kucimora moxket Ob1Th JIHK, xJIHK, ITHK, PHK nnn nux xomOuHaimeit. MeTosl
KOHCTPYUPOBAHHS M BBEJCHHS TaKOW HYKJICHHOBOM KHCIOTBHI XOPOIIO H3BECTHBI U3 YPOBHS TeXHUKH. O030p
npezcTaBieH, Hanpumep, B (Pascolo et al., 2005). [TonmHyKIICOTHIHBIE BAKINHBI IPOCTO TOIYYUTh, OJHAKO Me-
XaHWU3M JICHCTBUS 3TUX BEKTOPOB IO WHAYIIMPOBAHUIO MMMYHHOTO OTBETA MOHSTEH HE MOJHOCTHIO. [loaxons-
IIME BEKTOPHI M CHCTEMBI TocTaBKU BKIOUaroT BupycHble JJHK w/unn PHK, Takue kak CHCTEMBI, KOTOPEIE OC-
HOBaHBI Ha aJICHOBUPYCE, BUPYCE OCIIOBAKIIMHEI, PETPOBUPYCAX, BUPYCE repreca, aIcHOaCCOIIMUPOBAHHOM BH-
pyce wim THOpHAAx, COAEPXKAIINX AIEMEHTH 0ojee YeM OFHOro Bupyca. HeBHpyCHBIC CHCTEMBI JOCTaBKH
BKITIOYAIOT KaTHOHHBIC JIMITUABI ¥ KATHOHHBIEC MOJMUMEPHI W XOPOIIO M3BECTHH W3 YPOBHS TEXHHWKH B 00JacTH
noctaBku JIHK. Takke MokeT ObITh UCTIIONB30BaHa (pu3mdUeckasl JOCTaBKa, Takas KaK MOCPEICTBOM '"TEHHOTO
mucrosieta”. IlenTtua wim menTHIB, KOAUPYEMBIE HYKIEWHOBOHN KHCIOTOH, MOTYT OBITh CIHUTBIM O€IIKOM, Ha-
IpUMED, C SMUTONOM, KOTOPBIH CTUMYIHPYET T-KIETKH MPOTHB COOTBETCTBYIOUIETO MPOTHBOTIOIOKHOTO OIIpe-
JIEISIOIET0 KOMILIeMeHTapHOCTh yyacTka CDR, kak OImUCHIBaeTCS BBIIIE.

MenukaMeHT TI0 H300PETEHUIO MOYKET TaKXKe BKJIIOYATh OJUH WIH 0oJiee aAbIOBAHTOB. ATBIOBAHTHI - 3TO
BEIIIECTBA, KOTOPBIC HECTICNU()UICSCKH YCHIIMBAIOT WM TIOTCHIUPYIOT UMMYHHBIN OTBET (HalpuMep, UMMYHHBIC
otBeTshl, onocpenoBanuble LITJI umm xenmepusiMu T-knetkamu (Ty) Ha aHTUTEH, U MOT'YT, TaKUM 00pa3oM, pac-
CMaTPHUBATHCS KaK IMOJIC3HBIC B MEIMKAMEHTE HACTOSIICTO n300pereHus. [loaxoasiire axbloBaHTHl BKIIOYAOT,
HO Oe3 orpannvenus, 1018 ISS, comn amromunms, Amplivax®, AS15, BCG, CP-870,893, CpG7909, CyaA,
dSLIM, ¢dnaremmma wim murasael TLRS, momyuennsie u3 ¢uaremmmna, aurann FLT3, TM-KC®, I1C30, IC31,
nmukBuMOJ (ALDARA®), pesumuksumoy, ImuFact IMP321, unatepneiikunsl, Takue kak WJI-2, NJI-13, NJI-21,
uHTepdepoH-anbda nim 6era WM UX NETHIMPOBAaHHEIE Mpon3BoaHbIe, IS Patch, ISS, ISCOMATRIX, nmmyHo-
ctumynupytoniue komruiekcsl ISCOM, Juvimmune®, LipoVac, MALP2, MF59, monodocdopmr ymmug A,
Montanug IMS 1312, Monrtanupg [SA 206, MounTtanun ISA 50V, Montanun ISA-51, smynscun "Boga B Macie"
u "macno B Boge", OK-432, OM-174, OM-197-MP-EC, ONTAK, OspA, BekTopHas cucrema PepTel®, ocHo-
BaHHbBIC Ha MOMIaKTHI-Ko-rmukonune [PLG] u nekctpane MukpodacTuibl, Tanakrodpeppun SRL172, Bupoco-
MBI U IpyTrue BUpycomnoaoonsie yactuibl, YF-17D, VEGF trap, R848, 6era-rmokan, Pam3Cys, ctumysnon Aqui-
la QS21, KOTOpEIi MOTYYAIOT U3 CAIOHUHA, MUKOOAKTEPHAIIbHBIE SKCTPAKTHl M CHHTETHYECKAE NMUTATOPBI OaK-
TEPUABLHBIX KJIETOYHBIX CTCHOK W IPyTHE 3allaTeHTOBAHHBIC aIbIOBAHTHI, Takne Kak Detox kommanuu Ribi, Quil
nm Superfos. [IpeanouTUTeNsHBIME abIOBAaHTAMH SIBIISIOTCS Takue Kak anbioBaHT Dpeitana win [M-KCO.
Heckompko HMMYHOJIOTHYECKUX aIbIOBAaHTOB (Hanmpumep, MF59), cienmnduueckux A ISHIPUTHBIX KICTOK, H
nX nosydenue Oputu onmcanbl panee (Allison and Krummel, 1995; Allison and Krummel, 1995). Taxxe MoryT
UCIIOJIb30BaThCSI IIUTOKMHBI. HEeCKOMbKO IIMTOKUHOB OBUTH HEMOCPEJICTBEHHO COOTHECEHBI C BIMSIHHEM Ha MH-
TPaIUIo ACHAPUTHBIX KICTOK K JTUMGOUTHBIM TKaHsIM (Hampumep, TNF-y), yckopsis co3peBaHne AEHIPUTHBIX
KJIETOK 70 3()(heKTUBHBIX, Npe3eHTUpYyOmHKX aHTureH T-nmmmdonmram, kietok (Hanpumep, M-KC®, UJI-1 u
NJI-4) (marent CIIA Ne 5849589, crienmanbHO BKIIIOYEHHBIH CI0Ja B IIOJIHOM 00BEME IyTEM CCHIIKH) U JAEHCT-
Bysl KaK UIMMYyHOaIbiOBaHTHI (Hampumep, WJI-12, NJI-15, WMJI-23, WJI-7, IFN-ansda, [FN-6era) [Gabrilovich
1996].

00 IMMYHOCTUMYIUPYIOIUX onuroHykieotTunax CpG Takke cooOmanochk, YTo OHU YCHIHUBAOT () (HEKThI
aIBIOBAaHTOB B COCTaBe BakIWH. He xemas ObITH CBS3aHHBIMH COOTBETCTBHEM KaKOH-TMOO KOHKPETHOH TEOpHH,
aBTOPHI moaraioT, 9To CpG-0oJIMTOHYKICOTH B! TIPH aKTUBAIIMHA BPOXKIACHHON (HE MPHUOOPETEHHO) MMYHHON
CHUCTEMBI JeHCTBYIOT ¢ moMmotmbio Toll-mogo6ueix penentopoB (TLR), B ocHoBHOM, TLRY. BrzBannas CpG
axktuBanmsa TLRY ycunmBaeT aHTHreH-crieruyHbIC TyMOpPaIbHBIE W KIETOYHBIE OTBETH HAa MIMPOKHUNA CHEKTP
AQHTHUT'CHOB, BKJIIOYAs MENTHIHBIC MITH OCIKOBBIC AaHTUTEHBI, )KUBBIC MITH YOUTHIC BUPYCHI, BAKIIMHBI U3 ICHAPHT-
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HBIX KJIETOK, ayTOJOTWYHBIC KJICTOYHBIC BAKIUHBI U MOJIMCAXapUIHBIC KOHBIOTATH KaK B MPO(PUIAKTHYCCKUX,
TaK M TEpaleBTUUCCKUX BaknWHax. boiee BaHO To, 4TO ymydmiaercst co3peBaHue u auddepeHnnanys aeHa-
PHUTHBIX KJIETOK, IIPUBOS K MOBBIMIEHHOM akTHBAauH Ty -KJIETOK M HHTCHCUBHOW BBIPAOOTKE IIUTOTOKCHUECKUX
T-mamdorros (L[TJI) maxke mpu orcyrcTBumM nomoru CD4 T-kimetok. AxtuBaius Ty, BRI3BaHHAS CTUMYJISIIH-
et TLRY, coxpanseTcs nake B MPUCYTCTBUH BaKIIMHHBIX aIbIOBAHTOB, TAKMX KaK KBACIbI MM HETOJIHBIA aIb-
roBaHT @Dpeiinna (IFA), koTopble 0OBIYHO CIIOCOOCTBYIOT aKTHUBAIUU Tip. CpG-0MUTOHYKICOTHABI TIPOSBIISIOT
Jake OOJIBIITYIO aIBIOBAHTHYIO aKTHBHOCTb, €CJIM OHU BXOJAT B COCTAB MJIM BBOAATCS B OPTaHM3M BMECTE C JIPY-
TUMH aIbIOBAaHTAMH WM B TAKMX COCTAaBaX KaK MUKPOYACTHIIH, HAHOYACTHUIIBI, JIUITUAHBIC SMYIBCHH U B T10-
JOOHBIX COCTaBaX, KOTOPhIE B OCOOCHHOCTH HEOOXOJUMBI JUISI HHUIMAILIMY CHIILHOTO OTBETA, €CIIM aHTUTEH OT-
HOCHTEJIFHO c1a0. OHHM TaKke YCKOPSIOT HMMYHHYIO PEaKIHIO M ITO3BOJISIFOT CHU3HUTH J103bI aHTUTEHA TPHOIHN-
3UTEJILHO Ha J[Ba MOPSIIKA B CPAaBHEHHU C OTBETAMH aHTHTEJAa Ha MOJIHYIO 1103y BakIUHBEI 6e3 CpG B HEKOTOPHIX
skcniepumenTax (Krieg, 2006). B marente CIIIA Ne 6406705 B1 onuceiBaeTcss KOMOMHHPOBAHHOE MPUMCHCHHE
CpG-0NUroHyKJICOTHIOB, aJbIOBAHTOB, HE BKJIIOYAIONINX HYKJICHHOBBIC KHUCIOTHI, 1 aHTUTCHA JUIS BBI3BIBAHUS
aHTUreH-crenuduyeckoro IMMyHHOro otBera. AHtaronnctom CpG TLRO ssasercst dSLIM (nmmyHOMOmYIIsI-
TOpP CO CTPYKTYPOH THIA IBYIETIOYEUHbIN cTeOenb-neTist) komnanuun Mologen (bepmun, I'epmanust), KOTOpBIid
SBIISICTCS TPEAMOYTHTEIBHBIM KOMIIOHEHTOM (hapMaIleBTHIECKOH KOMIIO3HIINN HAcTOsImero n3ooperenus. Tak-
’K€ MOTYT OBITh HMCIIOJIb30BAHBI JPYTHE MOJEKYIbI, cBsizbiBatommecs ¢ TLR, takme kak TLR 7, TLR 8 w/wm
TLR 9, cesspiBarommecs: ¢ PHK.

Jpyrue nmpuMeps! NPUTrOJHBIX K HCIIONB30BAHAIO aIBIOBAaHTOB BKIIIOYAIOT, HO 0€3 OrpaHHYeHHS, XUMHIYe-
cku moguduiupoBanasie CpG (Hanmpumep, CpR, Idera), anamorn dsPHK, Takue kak mosm(I:C) n ux npousBo-
Heie (Hanpumep, AmpliGen®, Hiltonol®, momm-(ICLC), momu(IC-R), momu(1:C12U), 6akrepuansusie JTHK wmu
PHK, otmuunsie ot CpG, a Takke NIMMYHOAKTHBHBIC Mallbie MOJICKYJIBI M aHTHUTEINA, TaKHE Kak IHKIodocha-
MHJI, CyHUTHHHO, OeBaru3yma0, neneopekc, NCX-4016, cunpenadun, taganadwui, BapaeHadwi, copadenuo,
TeMo3onoMun, Temcuporumyc, XL-999, CP-547632, nasomanu6, VEGF Trap, ZD2171, AZD2171, aHTH-
CTLAA4, npyrue aHTuTena, HaleJeHHbIE HA OCHOBHBIE CTPYKTYphl UMMYHHOM CUCTEMBI (HalpUMep, aHTHTENA K
CDA40, TGF-6eta, peuenropy TNF-anbda) n SC58175, xoTopble MOTYT IeHCTBOBATh TEPANIEBTUUECKH W/MITH KaK
ajbIoBaHTHl. KondecTBa M KOHIIEHTpany albIOBAHTOB U JOOABOK, MPUTOIHBIX JUIS MCIOJIB30BaHUS B KOHTEK-
CT€ HACTOSAIMIET0 M300pETEHUSI, MOTYT OBITH JIETKO ONPEAEIICHBI ONBITHBIM CHEIHATNCTOM 0e3 NMPOBEICHUS W3-
JIMITHUX 3KCTIEPUMEHTOB.

[IpenmnodTuTeNbHBIMU aTBIOBAHTAMH SIBIISTIOTCS WUMHUKBUMOJ, pe3ukBuMoj, I M-KC®, nukmodochamu,
CYHHTHHUO, OeBaru3ymad, uaTepdepoH-anbda, CpG onuroHykiaeoTuasl U Ux npousBomabie, momu-(1:C) u ee
npousBogable, PHK, cunenadwn u coctaBel n3 TBEpIbIX MUKpodacTwil ¢ PLG wim BUPOCOMBI.

B npenmouTnTensHOM BapHaHTE OCYIIECTBICHUS (papMaIieBTUIECKOH KOMITO3UINH B COOTBETCTBHH C HU30-
OpeTeHHeM aJIbIOBAaHT BBIOPAH M3 TPYMIIBL, COCTOSIICH N3 KOJIOHUECTUMYJIUPYIOMHX (PaKTOPOB, TAKMX KakK rpa-
HYJIOIIUTapHO-MaKpodaraabHeIi KosnoHuectumympytomuii pakrop (I'M-KC®, caprpamoctum), IMHKBHMOJ,
PE3UKBUMOJI M HHTEphepOoH-anbpha.

B mpennouruTensHOM BapuaHTe OCYLIECTBICHHS JUIsl (papMalieBTHUECKONH KOMITO3HLIMH B COOTBETCTBUH C
M300peTeHNeM abIOBAHT BHIOpPAH M3 TPYMIIB, COCTOSIIEH M3 KOJOHHECTHMYJIHPYIOIUX (PaKTOPOB, TAKUX KaK
TPaHyJIOIUTAPHO-MaKpoharalbHbI KooHHuecTUMYyHpyomui Gaktop (I'M-KC®, caprpamocTM), IMHUKBAMOT
1 PE3UKBUMO/I.

B mpenmouTnTensHOM BapHaHTE OCYIIECTBICHHS (papMarieBTUIECKON KOMITO3UIINH B COOTBETCTBHH C HU30-
OpeTeHneM aTbIOBAHTOM SIBIISICTCS MIMUKBIMO/ MIIH PE3UKBIMO/I.

OTa KOMITO3UINA UCTIOIB3YETCs ISl TapeHTEPaIbHOTO BBEICHUS, TAKOTO KaK MOJKOKHOE, BHYTPUKOKHOE,
BHYTPHUMBIIIICYHOE WIIN OpajbHOE BBeAeHHE. /|11 3TOTO MenTHas! U - (haKkyJIbTaTHBHO - IPYTHE MOJIEKYIIBI pac-
TBOPSIIOT WJIM CYCIICHIUPYIOT B (hapMaleBTHYECKH NPUEMIIEMOM, MTPEANIOYTUTEIHHO BOJHOM, HocHuTee. Kpome
TOT0, KOMITO3MIIMSI MOXKET COZEpKaTh TaKHE BCIIOMOTATEIbHBIC BEIIECTBA, Kak Oy(depbl, CBA3YIONINE areHTHI,
OayacTHBIC BELIECTBa, pa30aBUTEIH, apoOMAaTH3aTOPHI, CMa3bIBAaIOIINE BElecTBa M T.O. IlenTuasl MOryT OBITH
TaK)Ke BBEICHBI COBMECTHO C HMMYHOCTUMYJIMPYIOUIMMH BEUICCTBAMH, TAaKUMH KaK IUTOKHHBI. OOIINpPHBII
CIIMCOK BCIIOMOTATENbHBIX BELIECTB, KOTOPhIE MOTYT OBITH MCIIOJIBb30BAHBI B TAKOW KOMITIO3UIMH, MOXKET OBITH
B3AIT, HanpuMep, u3 padotsl A. Kibbe, "Handbook of Pharmaceutical Excipients", 3 u3x. "American Pharmaceu-
tical Association and pharmaceutical press". Kommo3umus MokeT UCTIONB30BATHCS IS TIPEAYTIPEKISHUS, TTPO-
(hMITaKTUKY /WK JICYEHHs aJIeHOMATO3HBIX WIHM PAaKOBBIX 3a0osieBaHmMi. OTAEIbHBIC TPUMEPHI COCTABOB MOTYT
OBITH B3SITHI, HapuUMep, 13 mateHta EP 2113253,

Tem He MeHee, B 3aBHCHMOCTH OT YHCNA U (QU3NKO-XMMHUIECKUX CBOMCTB MENTHIOB IO M300pPETEHUIO He-
00X0AMMO TIpOBEICHUE NATBHEHIITNX HMCCIeI0BaHUM, YTOOBI MPEUIOKUTh COCTABBI KOHKPETHBIX KOMOWHAIHIA
MENTHJIOB, KOTOPbIE ObI COXPaHsUIN CTaOWIILHOCTD B TedeHHe cBbime 12-18 mecsies.

B HacrosiemM n300peTeHNN NPeIUIOKEeH METMKaMEHT, KOTOPBIH NMPUTO/IeH JUIS JICYEHHSI paKa, B YaCTHOCTH
HEMEJIKOKJICTOYHOH KapIHMHOMBI JIETKUX, PaKa jKellyKa, TOYeYHO-KIETOYHONW KapIMHOMBI, paKa TOJICTOM KHIl-
KM, aJICHOKapIIMHOMBI, paKa IpeJIcTaTeIbHON KeJe3bl, J0OpOKayecTBEHHBIX HOBOOOPAa30BaHUl U 3710Ka4eCTBEH-
HOW MeTaHOMBEI.

B Hacrosimem n3o0peTeHun Takke npeaiaraeTcst Habop, BKIFOYArOLTHHI:

(a) koHTElHEP, KOTOPHIA COAEPKUT (PapMaIleBTUIECKYI0 KOMIIO3UITHIO, KaK ONMCaHHAS BHIIIC, B BUAE pac-
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TBOpa WM B TNO(MIN3NPOBAaHHOI (hopme;

(0) HeoOs3aTENbHO - BTOPOH KOHTEIHEp, COAeprKalluil pa30aBUTEIb MM BOCCTAHABIMBAIOUINN PAacTBOD
TS THO(DIITU3UPOBAHHOTO COCTABA; U

(B) HEOOSM3aTENBHO - MHCTPYKIIUH 110 (1) MPUMEHEHUIO pacTBOpa WK (ii) BOCCTAHOBIICHUIO PACTBOpA W/WITH
0 IPUMEHEHUIO THOPHIU3NPOBAHHOTO COCTABA.

Kpome Toro, Habop MOXET Taxke BKIIOYATh OJUH Wim Ooiee (iii) Oydepos, (iv) pazdoaButenel, (v) GuIbT-
poB, (vi) uri uiu (vii) mmpuneB. KoHTeHep SBAsSETCs, MPEANOYTHTEIHHO, OYThUIBI0, (DIAKOHOM, IITPUTIEM HITH
NpOOUPKON; W OH MOXET OBITh KOHTEHHEPOM MHOTOpPA30BOrO MpUMeHEHUs. DapMmareBTHYecKas KOMITO3HIIHS
HPEANOYTUTETBHO SBISETCS JINOQUITU3UPOBAHHOM.

Habop cormacHo HacTosimieMy M300pPETEHHIO IPEIIIOYTHTENHFHO BKIIOYACT JIMO(GMIN3HPOBAHHBIA COCTaB
HACTOSIIIEr0 M300peTeHNsI B MOAXOASNIEM KOHTEHHEpe M MHCTPYKIUH JUISi €r0 BOCCTAHOBICHUS W/MIH IO €ro
npuMeHeHuto. [lomxoasmme KOHTEHHEPB! BKIIIOYAIOT, HAIPUMEp, OyThUTH, (UIaKOHBI, (HampuMep, IByXKaMep-
HBIC (DIIAKOHBI), MITPHUIIBI (TAKUE KaK ABYXKaMEpHEIC MIMPHIEI) U Mpooupku. KoHTeitHep MOXKET OBITh M3rOTOB-
JICH U3 Pa3HBIX MaTEPHUAJIOB, TAKMX KaK CTEKJIO WM IuTacTMacca. [IpennodTurensHo, eciau Habop W/miin KOHTeH-
Hep COAepKUT(aT) MHCTPYKIIMH 0 MPUMEHEHHUIO KOHTEITHEepa WM CBA3aHHBIE C HUIM MHCTPYKIIMH, KOTOPBIC Ja-
0T yKa3aHHSA MO BOCCTaHOBJICHUIO W/WIM NMpUMEHeHH0. Hampumep, Ha 3THKETKE MOXET OBITh yKa3aHO, YTO
THO(GUIN3APOBAHHBIN COCTaB JIOJDKEH OBITh BOCCTAHOBJICH /0 TaKUX KOHIIEHTPAIMH MENTHAOB, KaK OIHCAHO
BhIe. Ha sTukeTke manmee MOXeT OBITh yKa3aHO, YTO COCTaB IIPUMEHSCTCS FIIM NMpeIHa3HAYaeTCs IS ITOIKOXK-
HOTO BBEICHUS.

Konreiinep ¢ coctaBoM MOXeT OBITH (PIIaKOHOM MHOTOPA30BOTO MCIIOJIB30BaHHS, KOTOPHIH MO3BOJISIET I10-
BTOPHOE BBEJICHHE (HApHUMeED, OT 2 10 6 BBEJCHMUI) BOCCTAHOBJIEHHOTO cocTaBa. Habop MOXET TOMOIHUTENHHO
BKJIIOYaTh BTOPOH KOHTEHHEP, BKIIOYAIONINH MOIXOSIINHA pa30aBuTenb (HarpuMmep, pacTBop OnkapOoHaTa Ha-
Tpus).

[Mocne cMmemmBanus pa3daBUTENs U THOPHUIM3NPOBAHHOTO COCTaBAa OKOHYATENIbHAST KOHLICHTPAIHS MeTITH-
Jla B BOCCTAHOBJICHHOM COCTaBE COCTAaBJISICT, MPEIIOYTUTEIFHO O MeHblnei Mepe 0,15 mr/mu/mentuma (=75
MKT) U, IPEATIOYTUTEIRHO, He Oosee yem 3 mr/mur/mentuaa (=1500 mkr). Habop MOXeT MOMONHUTEIHHO BKITIO-
YyaTh JAPYTHe MaTepHaibl, )KeJIaTeJIbHbIe C KOMMEPYECKOH U C TOYKH 3PCHHS IIOJB30BATENsl, BKIIOYAs APYTHE
Oydeps1, pazdbaBuTenH, GUIBTPHI, UTIIBL, IIMPUIEI ¥ BKIAIBIIIN B YIIAKOBKY ¢ HHCTPYKIIMSIMH IO IPUMEHEHHIO.

Habops! mo HacTosmeMy M300peTEHHIO MOTYT BKIIOYATh OJMH KOHTEHHEp, KOTOPHIA COAEPIKUT JIEKapCT-
BEHHYIO (popMy (apMareBTHUECKIX KOMIIO3HIIMI B COOTBETCTBHHU C HACTOSIIUM H300pEeTEHHEM C IPYTHMHU
KOMIIOHEHTaMH WK 06e3 HUX (HampuMmep, ApYrue COeAWHEHHS Win (apMareBTHIecKue KOMITO3UIUU 3TUX JAPY-
THX COCAMHEHHUI) WM MOXKET MMETh OTAEIbHBIC KOHTEHHEPHI JUISl KasKI0TO0 KOMIIOHEHTA.

Habop mo n300peTeHnIo NpeAnoYTUTEIRHO BKIIOYAET COCTAaB 10 M300PETCHUIO, YIIAaKOBaHHBIN JUIS IpHU-
MEHEHHsI B KOMOMHAIIMN C COBMECTHBIM BBEJICHHEM BTOPOTO COSAMHEHUs (TAaKOTO Kak aJbIOBaHTHI (HarpuMmep,
I'M-KC®), xuMnoTepaneBTHYECKOTO CPEICTBa, NPUPOIHOTO NPOIYKTa, TOPMOHA WM aHTarOHHCTA, CPEACTBA
MPOTHB aHTHOTECHE3a WM WHIMOMTOpA aHTMOTeHE3a; aloNTO3-HHYIHPYIOIIETro CPeCTBA WM XeIaTopa) WIH UX
(apmaneBTHUIECKOH KOMITO3HIMH. KOMIOHEHTH! HaOOpa A0 BBEACHUS IALMEHTY MOTYT OBITH NpeABapUTEIHHO
CMEIIaHbI, WX XK€ KaKIBI KOMIIOHEHT MOXKET HAaXOAWTHCS B OTAEIHHOM KoHTeHHepe. KommoneHTH Habopa
MOTYT OBITH TPEIOCTABICHEI B BUJE OJHOTO MIJIM HECKONBKHX JKUAKHX PAaCTBOPOB, IIPEANOYTUTEIHFHO, BOTHOTO
pactBopa, OoJee MPEaNOYTUTEIFHO CTEPIIIBHOTO BOJHOTO pacTBopa. KoMmoHeHTH Habopa Takke MOTYT OBITh
MPEIOCTAaBIICHBI B BUE TBEPAOH (OPMBI, KOTOpast MOKET OBITh MpeBpaIieHa B )XUIKOCTh MIPH JTOOABICHUH ITOA-
XOJSIIIUX PACTBOPHUTEIICH, KOTOPEIC, IPEATIOUTHTEIHHO, IPEIOCTABIIAIOTCS B IPYTOM, OT/ICIIFHOM, KOHTEHHEpeE.

Konreiinep TepaneBTHyeckoro Habopa MOXXeT OBITH (pIIaKOHOM, TPOOUPKOH, KOJIOOH, OYTHUIBIO, IIIIPHLIEM
WY JTIOOBIMH JPYTHMH CPEACTBaMH, 3aKJIIOYAIOIINME B ce0e TBEpJ0e BEIIECTBO MM KUIKOCTh. OOBIUHO, eciH
umeeTcs: 0ojee 0JHOrO KOMITOHEHTa, HA0Op COAEPKUT BTOPOH (DIIaKOH WMIIM IPYrod KOHTEHHEp, YTO MO3BOJISET
MPOU3BECTH OTNENbHOE BBeZeHHe. Habop MoXeT Takke comepaTh Opyrod KOHTeHHep s (apManeBTHUECKH
npueMiIeMol KHUAKOCTH. JleueOHbIi Habop OyIeT MPeIIOUTHTENBFHO COIepXKaTh anmnapar (HarpuMmep, OHy HIIH
OoJiee WIJI, MINPHILB], TIIAa3HBIC MUIETKH, MUIETKH U T.J.), KOTOPBIH oOecrieunBacT BBEICHHUE BELIECTB 110 H30-
OpeTeHnIo, KOTOPBIE SBIAIOTCS KOMIIOHEHTAMH HACTOSIIETO Habopa.

Jlpyro#l acmeKT HaCTOSIIEro M300peTeHHS OTHOCHUTCS K CHOCO0Yy pa3MuYeHUs THO0IaCTOMBI U JAPYTHX
dhopm paka, BKIOHaromeMy aHanus skcnpeccun 6enkoB PTPRZ1, BCAN, n/unmu FABP7 B o6pa3sie, moiy4eH-
HOM W3 OITyXOJIM TOJIOBHOTO MO3Ta WM JPYTHX OITyXOJEBBIX 00pa3IoB CyOBEKTa, KOTOPOMY HEOOXOIUMO IO-
CTaBHUTH TMATrHO3, B OTIENBHOCTH WM B JOIMOJHEHHWE K TepaliH Ha OCHOBAaHWHU CHOCOOOB, OMMCAHHBIX B Ha-
CTOSIIEM JOKYMEHTE (HampuMep, B LEIIX MOHUTOPUHTA). B 3THX mensax Apyroi acteKkT n300peTeH s OTHOCHTCS
K Habopy s m3MmepeHus: ypoBHs okcnpeccun PTPRZ1, BCAN, w/mmu FABP7 B kauectBe rena(oB)-
Mapkepa(oB) TIH00IACTOMBI, BKIIIOYAIONIEMY MO MEHBIIEH Mepe OJHO aHTHUTENO0, KOTOPOE CIEIM(UIECKH CBSI-
3BIBACTCS C BHIOPAHHBIM IMOJIMNICIITUAHBIM MapKEpPOM TIHOOIACTOMEBI, WU OTHY Wi OoJice HYKJICHHOBBIX KH-
cIoT, Kotopsle criennduuecku rudpuansupyorcs ¢ MPHK PTPRZ1, BCAN, n/unu FABP7, u, dpaxkynsratusHo,
KOHTPOJIb (HalpuMep, OINPENEICHHOE KOJIMYECTBO KOHKPETHOTO ITOJUIENTHIHOTO MapKepa IIIHOOJIACTOMBI),
MepBUYHbBIC U BTOPHYHBIE aHTHUTEJA, KOTJa 3TO LEIeco00pa3Ho, M (aKkyJIbTaTUBHO APYTHE PEarcHThl, TAKHE KaK
0oOHapy)KuBaeMble KOMITOHEHTHI, CyOCTpaThl ()EPMEHTOB W/WJIH IBETHBIC PEareHTHI.

Hacrosmuii coctaB MOIXOAWT Ml BBEACHHS IENTHAOB JIOOBIM IMPHEMIIEMBIM CIOCOOOM, TaKMM Kak
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OpasIbHBIH (9HTEpAJbHBIN), Ha3aJbHBIH, TJa3HOW, MOAKOXXHBIH, BHYTPHUKOXKHBIH, BHYTPUMBIILICUYHBIH, BHYTpPHU-
BEHHBIH WU YPECKOXKHEIH crmoco0. [IpeanouruTensHo, 9ToOBI BBEICHHE OBLIO II/K M, HAUOOJIEE MPEAMOYTHTEb-
HO, B/K. BBeieHne MoxeT MpOn3BOAUTECS HH(PY3HOHHBIM HACOCOM.

ITockoybKy TIENTHIIBI TT0 U300pETEeHUIO, TIOMy4YeHHbIe U3 TocaenoBatenbHocTeit ¢ SEQ ID NO: 1 mo SEQ
ID NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 no 129, 6butH BBIIEICHBI U3 TTHOOJIACTOMBI, MEIUKAMEHT I10
M300pETEHHIO IPEANOYTHTEINEHO IPUMEHSETCS IS JISUEHHUS TIIHO0TaCTOMEI.

Kpowme Toro, Hactosmee n300peTeHre BKIOYAET CIIOCO0 MONyYeHHs MEPCOHATM3HPOBAHHOTO (hapMarieB-
THYECKOTO TIperapara il OTACIBFHOIO MAaIMeHTa, BKIIOYAIOIINI MPOU3BOACTBO (hapMaeBTHIECKON KOMITO3H-
IIUH, BKJIFOYAFOIICH TT0 MEHBINIEH Mepe OJUH NENTHA, BEIOPAHHBIH M3 XPAHIIIHIIA TPEABAPUTEIBHO MPOIIEAIITIX
ckpunuHr nentuaoB TUMAP, takux kak, Harpumep, nentunoB B cootBeTcTBUM ¢ SEQ ID NO: 1 mo SEQ ID
NO: 131, wim nenTuaoB Mo H300PETCHUIO, MOMYYCHHBIX U3 nocienoBarenbHocTedd ¢ SEQ ID NO: 1 mo SEQ ID
NO: 49, SEQ ID NO: 71 u ¢ SEQ ID NO: 74 no 129 w/unu Apyrux HOAXOISIINX OITyX0JIEeacCOIMUPOBAHHBIX
MENTUOB; IPUYEM TI0 MCHBINCH Mepe OIUH TENTHJ, UCIOIb3yeMbId B (papMareBTHIEeCKON KOMITO3UIINY, BbI-
OpaH Mo ero MPUTOTHOCTH IS OTACIBHOTO MAIMEHTA WM HEOONBIION TPyIITbl TalKUeHTOB. [IpemodTuTensHO,
ecin (papmarneBTHUECKash KOMITO3HMIUS SIBIISIETCST BaKIMHONH. Croco0 MOKET OBITh aalTHPOBAH IS OTYICHUS
T-kJIeTOYHBIX KJIOHOB JIJIsl JaIbHEHIIeTO MpUMEHEeH s, HanpuMep, ipu BeieneHnn TKP.

"TTepcoHanm3upoBaHHbIN GapManeBTHIECKUH penapar” moapa3yMeBaeT pa3padoTaHHbIe CIICITUATBHO IS
OTJENFHOTO MAIMeHTa WM HEOOJIBIION TPYIIIEI TAMEHTOB TEPAIeBTUIECKHUE CPEICTBA (TO €CTh I MEHEe YeM
100, mpeanouTuTeapbHO st MeHee deM 10, Gosee MPeArouTUTENBHO I MeHee YeM 5, HanboJiee MpearnodTh-
TENBHO - JJIS1 OJHOTO), KOTOphIe OyayT MPUMEHSTHCA UCKIIOUYUTEIHHO IS JICYSHUS TaKOTO MalueHTa WIH He-
0OJBIION TPYIIIBEI MAIIMEHTOB, BKJIFOYAs aKTHBHO MEPCOHANM3UPOBAHHEIC POTHBOPAKOBEIC BAKIIMHBI U CPEACTBA
aJIONTHBHOM KIICTOYHOW TEPAIHH C MCIIOIH30BAaHUEM ayTOJIOTHYHON TKAHU MAalUCHTA.

B KOHTEKCTE HACTOAMIETO M300pPETCHUS TEPMUH "XpaHWIUIIE" OTHOCUTCS K TPYIIC MENTUIOB, KOTOPEIC
TpeBAPUTEIHHO MPOLUIA CKPUHUHI HA NMMYHOTEHHOCTh M W30BITOYHYIO MPE3CHTAIMI0 B KOHKPETHOM BHIIE
OITyXOJIU WJIM TpyIne BUAOB onyxoueil. [TorsTue "xpanunumie" He MOapa3yMeBaeT, YTO KOHKPETHBIC MEITHIBI,
BKITIOYEHHBIC B BaKIMHY, OBIIIM U3TOTOBJICHHI 320JIarOBPEMEHHO W XPAaHWJINCH B PEaTbHOM ITOMEIICHHH, XOTS 3Ta
BO3MOKHOCTH TaK)Ke IIPHHUMAETCS BO BHUMaHNe. Bo BHUMaHKe ONpeneieHHO MPUHUMAETCS TOT aKT, YTo IeTl-
THABI MOTYT OBITH M3TOTOBIICHB! de NOVO I KaXKI0W MPOU3BOAMMON MHINBUAYAIN3UPOBAHHON BaKIWHBI, WIH
MOTYT OBITh IOJIYYCHBI 3apaHee M HaXOAUTHCS HAa XPaHECHHUH.

XpaHWIHIIE MPEOIOYTUTENIFHO COCTOUT U3 OITyXOJEacCOIMHPOBAHHBIX MENTHIOB, KOTOPHIE B BBICOKOM
CTETICHH H30BITOYHO DKCIPECCHPOBAIUCH OMYXOJEBOW TKaHbI0 Heckombkux HLA-A*02 wmmu HLA-A*24-
MOJIOKHUTEIBHBIX MPOAHATH3UPOBAHHBIX MAIIMEHTOB ¢ MYJIBTU(DOPMHOHN TIHOOIacTOMONU. OHO CONEPKUT MEMTH-
a1, cBszanHble ¢ Mosekyaamu MHC I kmacca u MHC 1I knacca. [TomuMo omyxoneacCOUMHPOBAHHBIX MENTHU-
JIOB, COOpPaHHBIX W3 HECKOJIbKHX TKAaHEH MYIbTU(OPMHOHN TITHOOIACTOMBI, XPAHIIIUINE COACPKUT MapKEPHEIC
nenTtusl, cBsazanubie ¢ HLA-A*02 1 HLA-A*24. 3T nenTuasl HO3BOJISIOT IPOU3BECTH KOJMYECTBEHHOE CPaB-
HEHUE MHTEHCUBHOCTU T-KJIETOYHOIO MMMYHHOTO OTBETa, MHAYyLUHpoBaHHOTO nentuaamu TUMAP, u, ciegosa-
TEJBHO, TIO3BOJIAIOT CACNIATh BAYKHBIA BBIBOJ O CIIOCOOHOCTH BAaKIIMHBI BBI3BIBATH MPOTHBOOITYXOJICBBIC OTBETHL.
Bo-BTOpBIX, OHO BBHIMONHSAET (YHKIIMIO Ba)KHOTO TMENTHIA ITOJIOKUTEIBFHOTO KOHTPOJS, MOJIYYCHHOTo "HE W3
COOCTBEHHOTO" aHTHICHA B CITydae, €Ccliil y IMalueHTa He HaOJ0AaroTCs BBI3BaHHBIC T-KIETOYHBIC OTBETHI Ha
nentuasl TUMAP, nonydenHbie U3 "cOOCTBEHHBIX" aHTHUTEHOB. M B-TpEeThUX, OHO MOJXKET MO3BOJIUThH CHCNIATh
3aKJIFIOYCHUS OTHOCHUTEIHHO CTaTyca MMMYHOKOMIIETEHTHOCTH TOITYJISIIH AIlHSHTOB.

IMentuaet TUMAP HLA 1 u Il xnaccoB mis XpaHwinia ObITH UACHTHOUIIMPOBAHBI C TIOMOIIBI0 HHTETPH-
POBaHHOTO MOAXO0Ja (PYHKIMOHATBHON T'€HOMHKH, KOMOWHHPYIOIIETO aHAIN3 JKCHPECCHH T¢HOB, MACCOBYIO
cnekTpoMeTputo U T-KIeTouHyr0 MMMYyHONOTHIO. Ha 3TOM Meroamke OocHOBaH BbIOOp mentunoB TUMAP,
BKIIIOYEHHBIX B BakMHbI IMA901, IMA910 unu IMA950, 1 3TOT NOAXO0 FapaHTUPYET, YTO TOJIBKO T€ MENTHIBI
TUMAP, koTopsle OeHCTBUTEIBHO MPHUCYTCTBYIOT B OOJBIIOM HPOLICHTE OIYXOJIeH, HO HE HKCIPECCHPYIOTCS
WIIH SKCIIPECCUPYIOTCS JIUIIbF MUHUMATBHO Ha HOPMAJbHON TKAaHU, OBUTM BRIOPAHBI IS TOCIICAYIOIIETO aHAaJIH-
3a. B nensax otbopa menTuaoB 00pasibl KIETOK TIHOOIACTOMBI U3 XUPYPTHUSCKH yIAICHHON 3I0KaYeCTBEHHOM
TKaHH MMaIlUeHTOB, OOJIBHBIX TIMOOIACTOMOM, U KPOBB 370POBBIX TOHOPOB OBLIH MTPOAHATHU3UPOBAHBI TO3TAIHO!

1. HLA-muranmel ©W3 3JI0KAYECTBEHHOTO MaTepuaia HIACHTHQUIMPOBAIM C TIOMOIIBIO Macc-
CHEKTPOMETPHH.

2. Ina naeHTH(GUKAIAA YKCITPECCHPOBAHHBIX B M30BITKE TEHOB B 3JIOKAYECTBEHHON TKaHU (MYyJIbTH(HOPM-
Has TIIHO0JIacTOMa) 10 CPAaBHEHHMIO C PSAAOM HOPMAJBHBIX OPTraHOB W TKAaHEH MPUMEHSIIN aHAIHN3 DKCIPECCHU
nHpOpManMoHHON pruOoHyKIenHOBOH knciaoTel (MPHK) Bcero reHoMa ¢ TOMOIIBIO MAKPOYHITOB.

3. UnentudunupoBanneiec HLA-uranapl cpaBHUBAIN C JaHHBIMH 10 3KCIIpeccruu TeHoB. [lentuasl, Komu-
pyeMBbIE CEIIEKTUBHO SKCIPECCHPOBAHHBIMU MU 3KCIPECCUPOBAHBIMU B H30BITKE T'CHAMH, BBIIBICHHBIMU Ha
arane 2, cuutanu noaxonamumu TUMAP-kanaguaatamMu J1uist MyJIbTUNIENITUAHON BaKLIMHBI.

4. BpUTO MPOW3BEACHO M3YYCHHUC JTUTEPATYPHI IS BBISBICHHS JOMOTHHUTEIBHBIX CBHICTEIHCTB, TOJATBEP-
JKIAIOMINX PEICBAHTHOCTh HACHTU(DHUIIMPOBAaHHBIX B kKauecTBe TUMAP menTumos.

5. PeneBanTHOCTH M30BITOYHOI dKcnpeccuu Ha ypoBHe MPHK moaTBep:kgamy moBTOpHBIM 0OHApyKEHUEM
BBIOpaHHBIX Ha dTarne 3 nentuaoB TUMAP Ha omyxoJieBoii TKaHH W OTCYTCTBHEM (HMJIM HEYACThIM OOHAPYKESHH-
€M) Ha 3I0POBBIX TKaHSX.
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6. JI71 OIICHKH TOTO, MOXET JIX OBITh 00OCHOBAaHA MHAYKITUSA in Vivo T-KIETOYHBIX OTBETOB BHIOPAHHBIMU
MEeNTUIaMHU, OBUTH IPOBEICHBI aHATN3bI IMMYHOTEHHOCTH in Vitro MPH HCIIOIB30BAHUU YE€IIOBEYECKUX T-KIETOK
3JI0POBBIX JOHOPOB, & TAKXKE MAIUEHTOB, OOJIBHBIX MYJIbTH(QOPMHOM TITHOOIACTOMOM.

B ogHOM M3 acmeKTOB MENTHABI IPEABAPUTEIHHO MPOIIIH CKPUHUHT HA IMMYHOTEHHOCTD JI0 MX BKIIIOYE-
HUS B XpaHwinnie. B xauecTBe mpumMepa, HO HE U OTPaHUYCHUS M300pETeHNS, MUMMYHOTE€HHOCTh MENTHIOB,
BKITIOYEHHBIX B XpaHIUIHUILE, ONPEACISUTH CII0OCOO0M, BKIIOYAIONINM MpaiMUHT T-KJIETOK in vitro mocpeacTBoM
MOBTOPHBIX cTUMyJsmid CD8+ T-KIIeTOK 3IO0pOBBIX TOHOPOB MCKYCCTBEHHBIMH AHTHTCHIIPE3CHTHUPYIOIINMHU
KIIETKaMH, HarpyxeHHbIMH Komiuiekcamu nentua-MHC u antutenamu k CD28, kak omuchIBaeTcs HIKE, B
IMPUMEPE 3.

DTOT crmocol SIBIIIETCS MPEATIOYTHTEIBHBIM JIISl PEIKUX BHIOB paka W MAICHTOB C PEIKUM TpoduieM
JKCIpecCHr. B oTiin4ne OT MyJIbTHIICHTHIHBIX KOKTEHICH C TOCTOSHHBIM COCTaBOM, HEJJAaBHO Pa3pabOTaHHOE
XpaHWIHUIIE MO3BOJSCT JOCTUTHYTH CYIICCTBCHHO OOJIee BBICOKOTO COOTBETCTBHS (PAKTHUCCKOW SKCIPECCUH
AHTHI'CHOB B OITYXOJIM C TIOMOIIbIO BaKIIMHBI. BRIOpaHHBIC OTIENBHBIC MENTHIBI WIIH KOMOWMHAIIUN U3 HECKOJIb-
KUX "TOTOBBIX K MPUMEHEHUIO" MENTHIOB OyIyT UCIOIB30BATHCS IS KAXKIIOTO MAIUCHTA B paMKaX MyJIbTHTap-
TETHOTO TOAX0Ma. TeopeTHdeckH, MOIX0/1, OCHOBAHHBIA Ha BRIOOpE, HAIIpUMED, 5 pa3INIHBIX aHTUTCHHBIX IeT-
THIOB M3 OMOIMOTEKH U3 50 K3eMITISPOB, Y)Ke TPUBEIET MPHOIM3UTENHLHO K 2 MAJUIMOHAM BO3MOYKHBIX COCTa-
BOB JieKapcTBeHHOTO Tipemnapara (JIIT).

®enotnnn HLA, maHHBIE TPAaHCKPUNITOMUKH M MIPOTEOMHUKH OYAyT COOpaHBI C OIyXOJICBOTO MaTepHaia |
00pa3moB KpOBH MAMEHTOB I HICHTU(UKAIMN HaumOoJiee MOOXOMAMINX MENTHIOB IS KaXKIOTo MalHeHTa,
comepkamux rentuapl TUMAP kak w3 XpaHWINIIA, TaK W YHUKAJIbHBIE IS MaldeHTa (T. €. MyTHPOBaHHBIE).
Bri6upath OyayT Te HENTUABI, KOTOPBIC CEIEKTUBHO WM H30BITOYHO IKCIPECCUPYIOTCS B OMMYyXOJSIX MAIlCHTOB
H, TJIC 3TO BO3MOXKHO, MPOSBISIOT CIIHHYI0O IMMYHOTEHHOCTD in Vitro pu aHanm3e ¢ nHanBuAyansHeiMA MITK
MaIMCHTA.

B ogHOM BapuaHTe OCYIIECTBICHUS XPAHIITUILE BKIFOYACT W/UIIA COCTOUT U3 MEMTHIOB B COOTBETCTBUH C
SEQ ID NO: 1 mo 131, mpearnoyTuTensHO U3 MENTHAOB B COOTBETCTBUU ¢ n3obperenueM. [IpeamnournrensHbie
nonoHuTenbHBIe IenTuasl TUMAP, npe3eHTHpyeMble OIyX0JIEBBIM 00pasiioM OTICILHOTO TAlMeHTa I He-
OOJNBIION TPYMIBI MAIIMEHTOB, BBIOPAHBI W3 TENTHAOB, ONMUCAHHBIX W 3asABICHHBIX B mateHTax EP1806358,
EP1806359, EP1760088, EP1922335, EP2135878, EP2119726, EP2291395, GB1313987 n/mmm EP21385009.

[IpennouyrnTensHO, YTOOBI MENTHIBI, BKIIOYEHHBIE B BaKIWHY, OBUIM HAECHTH()HUIMPOBAHBI CIIOCOOOM,
BKITIOUAIOMUM: (2) MACHTH(PUKAIUIO OoITyXoyieacconumupoBaHHbIX MenTuaoB (TUMAP), mpe3eHTHpYEeMBIX OIy-
XOJIEBBIM 00pa3IioM OTAeIbHOro manueHTa; (0) cpaBHEHHE HIACHTH(PHUIIMPOBAHHBIX Ha dTare (a) MenTHAOB C
XpaHWIHUIIEM TENTHIOB, KaK OMKCAHO BHINIC; U (B) BEIOOP O MEHBIICH Mepe OJHOTO MENTHAA U3 XPAHWIHIIA,
KOTOPBII KOPPEIUPYET C OMMyXOJIeacCOIMAPOBAHHBIM MENTHAOM, UICHTH(QHUIIUPOBAHHEIM Yy TMaluenTa. Hampu-
mep, nentuasl TUMAP, npeseHTHpyeMble OMyXO0JIeBBIM 00pa3LioM, HASHTHOUIMPYIOT ¢ moMolnsio: (al) cpas-
HCHHS JJAHHBIX TI0 YKCIPECCHH B OIYXOJIEBOM 00pasIie ¢ JaHHBIMH HOPMAJIbHON TKaHH, COOTBETCTBYIOLICH THITY
TKaHU OITyXOJICBOI'0 00pas3iia, Uil HACHTU(UKAIIMH OCIKOB, KOTOPEIC B OIyXOJICBOM 00pasIie KCIIPECCUPYIOTCS
B M30BITKE WM a0EppaHTHO; ¥ (a2) yCTAaHOBJICHUS KOPPEISAIMHA MEXKTy JAHHBIMH SKCIPECCHH U MOCIIEIOBATEb-
HocTssmu jurangoB MHC, csazanabeix ¢ MmosiekyiaamMu MHC 1 w/mnu 11 ximacca B ommyxosieBoM o0pasiie, B IEeNsIX
uaentudukanum aurangoB MHC, koTopble Moy4eHbl U3 0eIKOB, H30BITOYHO MITH a0eppaHTHO IKCIpeccHupye-
MBIX omyxoibo. [IpeanoururensHo, ecnu mocnenoBaTensHocTd TurannoB MHC uneHTrdUIupyroTes ¢ momo-
IIBIO AITIOWPOBAHUS CBA3aHHBIX MeNTHAO0B U3 Mosekyn MHC, BbIeIeHHBIX U3 OITyXOJIEBOr0 00pasna, U CeKBe-
HUPOBAHHUS AIIIOMPOBAHHBIX JIUTAHAOB. lIpeArmouTHTENHHO, €CIM OMyXOJEBBIH 0Opasell W HOpMalbHAs TKaHb
MOJYYCHBI OT OJTHOTO U TOTO JKE MAIUCHTA.

JIis BKITFOYCHHS B BAKIIUHY MENTHIBI BEIOUPAIOT MO WX MPUTOJHOCTH JUTS OTACIBHOTO MAIMEHTa Ha OCHO-
BE UMMYHOTCHHOCTH, KOTOpas MOXKET OBITh ONpeNeNieHa CIIOCO00M, BKITFOYAIOIIAM aHAIH3bl UMMYHOT'CHHOCTH
in Vitro, OCHOBaHHBIN Ha OINpPEICICHUN YPOBHSA MX M30BITOYHOMN MPE3CHTAIIMH HA MENTHIHOM YPOBHE WM Ha
oTpeZiesIeHHH ypoBHsI n30bITouHOi sKkcnipeccun MPHK, kopmpyromeii nentun. IlpennoururensHo, ecinu vMMy-
HOTCHHOCTB 1N Vitro OMpeAessfoT Ha KJIETKaX OTJCIBHOIO MalUeHTA.

[TomuMmo 3TOTO, MITK B Ka4EeCTBE aJIbTEPHATHUBEI 3TOMY, [P BHIOOpE MENTHAOB C MCIIOIH30BaHUEM XpaHH-
muma nentuasl TUMAP MoryT ObITh MASHTH(UIIMPOBAHEI y ManueHTa de novo u 3aTeM ObITh BKIIIOUEHBI B BaK-
nuHy. B xagecTBe ogHOTO NMpuMepa: nentuabli-kanauaatel TUMAP MoryT ObITh UACHTU(DHUIIMPOBAHBI y ITAIIHEH-
Ta ¢ MOMOoIIhIo (al) cpaBHEHHUS JAHHBIX IO YKCIIPECCHH B OITyXOJIEBOM 00pasiie ¢ TaHHBIMH HOPMAaJIbHOW TKaHH,
COOTBETCTBYIOIIEH THITy TKaHH OMYXOJEBOTO 0o0Opasma, I HACHTH(UKANN OEIKOB, KOTOPHIE B OITyXOJEBOM
obpasiie dKCTIPECCUpPYIOTCS B M30BITKE WIW abeppaHTHO; U (a2) yCTAaHOBJICHUS KOPPENSIHHA MEXITY TaHHBIMU
9KCIPECCHH | moclenoBateabHoCTIMU JurannoB MHC, ces3annbix ¢ monekyramu MHC I w/wmu 11 knacca B
OITyXOJICBOM 00pa3sie, B Iensax uacHtuukamun urangoB MHC, koTopbie moydeHbl U3 OENKOB, HU30BITOYHO
Wi abeppaHTHO AKCIPECCUPYEMBIX OMYXOJbI0. B KauecTBe Apyroro mpuMepa: MOTYT OBITh HICHTU(DHUIIMPOBA-
HBI OCJIKH, UMCIOIINEC MYTAIUH, SIBIIIONINECS YHUKAJIBHBIMU AJIST OITYXOJIEBOTO 00pasiia, COOTHOCHMOTO C COOT-
BETCTBYIOIICH HOPMAaJbHON TKAaHBIO OTACIBHOTO MALMCHTA, ¥ MOTYT OBITh WACHTHU(HIMpoBaHbI mentuabl TU-
MAP, crienudpuueckoil MUIICHBI0 KOTOPBIX SIBIICTCS MyTarus. Hampumep, TeHOM OMYXOJH W COOTBETCTBYIO-
el HOpMaJIbHOM TKaHU MOTYT OBITh CEKBEHHPOBAHBI METOIOM ITOJHOT€HOMHOTO CEKBEHHUPOBAHMS: I OOHA-
py’KeHHUSI HECHHOHMMHYHBIX MyTaIli Ha KOAUPYIOMHKX Oeok ydacTkax reHoB reHomuyto JIHK u PHK skcrpa-
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THPYIOT U3 OIYXOJIEBBIX TKaHEH, a HOPMAIbHYIO, HE UMEIoIyto MyTanuii reHomMHyto JIHK 3apoasiesoit nunum
9KCTParupyroT U3 MOHOHYKIIEAPHBIX KiIeTok nepudepndeckoit kposu (MIIK). [TpumensemMblii o1xo ceKBEHH-
poBanwust HoBoro mokoJsieHust (NGS) 3akimoyaeTcsi B TOBTOPHOM CEKBEHHUPOBAHUHU KOAMPYIOMIMX OCIIOK YI4aCTKOB
(mOBTOpHOE CEKBEHHpOBaHME dK30Ma). B aTnx mensax sx30HHY0 JJHK 13 genmoBedyeckux o0pasmoB GUKCUPYIOT C
MOMOIIIBIO TTOCTABIISIEMBIX M3TOTOBHUTEIEM HAOOPOB I 00OTAlIeHNS IEIEBRIMH (PparMEHTaMH, 328 9eM CICIyeT
CEKBEHHpOBaHMe, HAIIpUMep, ¢ momorisio cucteMbl HiSeq2000 (Illumina). B momosHeHHE K 3TOMY OMYXOJIEBYIO
MPHK cexBeHHpYIOT JIjIsl PSIMOTO KOJIMYECTBEHHOTO OIpPECIICHHS] TeHHOM SKCIIPECCUU U TTOATBEPKIECHUS TOTO,
YTO MYTHPOBABIINE TE€HBI YKCIPECCHPOBAHBI B OIyXOJISAX MAarieHToB. CYNTHIBAaHUE MOJYYCHHBIX B PE3yJIbTAaTe
MHJUTMOHOB TIOCIIEI0BATEIBHOCTEH OCYIIECTBIISICTCS allTOPUTMAMH IIPOTPaMMHOT0 00ecTIeueHHsI.

[MomygaeMbli CIMCOK COAEPIKUT MYTALMH U KCIpeccuio reHoB. Omyxonecnenuduieckne coMaTHIecKue
MYTalu¥ ONPENEISIOT CPAaBHEHNEM C BapHaHTaMu 3apoplmeBoi suany u3 MIIK n ycranaBimBaroT npuopuTeT-
HOCTb. Mnentudunuposanusie de novo MeNTHABI MOTY OBITH 3aTE€M HCIBITaHBI HA HIMMYHOT€HHOCTb, KaK OIH-
CBIBAaCTCsI BBINIC B CIIy4ae XpaHWIHING, W rmenTuasl-kanauaatet TUMAP, obnanaromue moaxoasmieid MMMYHO-
TEHHOCTBIO0, BEIOMPAIOT AJIsl BKIIFOUCHHS B BAKIIUHY.

B oTnensHOM BapmaHTe OCYIIECTBICHHS M300pETEHHS MENTHIBI, BKIIOYEHHBIC B BaKIUHY, HACHTH(OUIH-
pPYIOT ¢ ToMoInbo: (a) uaeHTHHUKAIMK oryXojeaccoruupoBanubeix mentugoB (TUMAP), npeseHTHpyeMbIx
OTYXOJIEBBIM O0pa3loM OTIENBHOTO MAaIlMeHTa CIIOocO0aMH, ONMMCAaHHBIMU BhIMIE; (0) CpaBHEHHUS TENTHIIOB,
WACHTU(QHUIMPOBAHHBIX Ha ATare (a) ¢ XpaHWINIIEM NEeNTHAOB, KaK OMHMCAHO BBIIIE, KOTOPHIC MPEIBAPUTEIHHO
MPOIILIM CKPUHUHT Ha IMMYHOT€HHOCTh ¥ M30BITOYHYIO MIPE3CHTAIMIO B OITyXOJISX IO CPAaBHEHHIO C COOTBETCT-
BYIOIINUMH HOPMAJIbHBIMH TKaHSAMM; (B) BBIOOpA IO MEHBIIEH Mepe OJHOTO IENTHAA W3 XPaHWININA, KOTOPBIN
KOPPEJIUPYET C OIMYXO0JICaCCONMMPOBAHHBIM ITENTHAOM, MJICHTU(QHUIMPOBAHHBEIM Yy TalueHTa; u () Qakynbra-
THUBHO, BBIOOpA 110 MEHBLIEH Mepe OJHOTO MENTHIa, UAeHTU(GHIHUpoBaHHOTO de novo Ha 3Tamne (a) ¢ MOATBEp-
JKIEHUEM €r0 UIMMYHOT€HHOCTH.

B otnenpHOM BapuaHTe OCYIIECTBICHHS W300PETEHUS IMENTHIBI, BKIIOYEHHBIE B BaKIUHY, UICHTU(DHUIN-
pyIOT ¢ momoIbto: (a) uaeHTH(UKAIMU omyxoneacconnnposaHubix nentuaoB (TUMAP), npeseHTHpyeMbIx
OTIYXOJIEBBIM 00pa3IioM OTJIEIHHOTO MalueHTa; u (0) BhIOOpa M0 MEHBIIEH Mepe OHOTO MENTHAa, HACHTH()HUIIN-
poBaHHOTO de novo Ha 3Tare (a) U MOATBEPKIACHUS €r0 HMMYHOTEHHOCTH.

ITocite Toro KaKk MeNTHIBI BEIOpaHBI, TPOU3BOIAT BaKIMHY. BakIHA - 9TO KUIKHA COCTaB, COCTOSIINNA U3
OTIENBHBIX MENTHIOB, pacTBOpeHHBIX B 33% JIMCO. Kaxxaprii menTu, BKIFOYAaeMBIi B IPOAYKT, PACTBOPSIOT B
JAMCO KonueHTparyst OTASNbHBIX MENTHAHBIX PaCTBOPOB J0JDKHA BEIOMPATHCS B 3aBUCHMOCTH OT YHCTA TET-
TH/IOB, TIPEAHA3HAYCHHBIX IS BKIIIOUSHIS B IPOXYKT. PacTBOpEI oTnenbHBIX nentuaoB B JIMCO cMemmBaioT B
PaBHOM COOTHOIIEHUU JUIS MOTYYEHUS! pacTBOpa, COAEPKAILEro BCe MENTH/bL, IPeAHA3HAYEHHbIE I BKIIIOUE-
HUS B TIPOIYKT, C KOHIIEHTpaImen ~2,5 mr/mi Ha nentua. CMEIIaHHBIA pacTBOP 3aTeM pa30aBISIOT BOJOH s
WHBEKIUH B cCOOTHOWIEHNH 1:3 i gocTmkeHus koHIeHTpanuu 0,826 mr/mi Ha mentun B 33% JAMCO. Pa36as-
JICHHBIH pacTBOp (GWIBTPYIOT Yepe3 CTEepUIIbHBIN QUIBTp ¢ pazmepoM mop 0,22 mxM. [lonyyaroT KOHEYHbIH He-
pacdacoBannsiii pacTBop. KoHeuHslil HepachacoBaHHBIN PacTBOp Pa3iIMBaIOT BO (bakoHBI M XpaHAT mpu -20°C
10 ucrons3oBanud. OnuH ¢uakoH conepxut 700 Mk pacTBopa, copepxamero 0,578 Mr kaxaoro nenruna. 13
HuX 500 Mk (mpuba. 400 MKr Ha enTHA) OyIyT BBOJUTH C IIOMOIIBI0 BHYTPUKOXKHOW HHBEKITUH.

Hacrosmee m3o0pererne OyAeT OMMCaHO HIDKE C MOMOIIBIO MOCIETYIONMX MPUMEPOB, KOTOPHIE OIUCHI-
BAIOT €r0 MPEINOYTHTENbHBIC BapHAHTHl OCYIIECTBICHHS, TEM HE MEHee, He OrpaHHYUBasi 00beMa H300peTeHNSI.
B cooTBeTCTBHHM € IEISIMH HACTOSIIETO H300PETEHUS BCE MIUTHPYEMBIE HCTOYHHUKH BKIIIOYCHEBI B TAHHOE OITHCA-
HHE BO BCEH MOJTHOTE ITyTEM CCHUIKH.

Kpartkoe onucanne yepre:xei

@ur. 1: Tunmunstit macc-criexktp IGF2BP3-001, nemoHcTpupyommii ero npe3eHTanuo Ha o0pasie oIry-
XOJIEBOW TKaHU IMEpBUYHOM rimobnactoMbl. A) Ananu3 ¢ nomortnbto JKX-MC ¢ cucteMoif HOHM3alUKM B HaHO-
anekrpocnpee (NanoESI-LCMS) npoBoawin Ha NENTHIHOM ITyJie, STOUPOBAHHOM U3 00pasiia TKaHH IiIno0ma-
ctombl 6010. Macc-xpomarorpamma aiist m/z 536,3229 £+ 0,001 Jla, z = 2 moka3sIBaeT MUK MENTHAA CO BpEMEHEM
yaepxxuBaHus 48,76 muH. B) BersBrneHHsIl UK Ha Macc-xpomaTorpaMMe npu 48,76 MUH OTBE4aeT CUTHAITY JUIS
m/z 536,3229 na macc-cnekrpe. C) Macc-CieKTp MHAYIUPOBAaHHON CTOJKHOBEHHUSMH JTUCCOLMANY BHIOPaHHO-
TO MpeaIecTBeHHNKa ¢ m/z 536,3229, 3anucannblii pu skcriepumMente nanoESI-LCMS nipu 3ananHOM BpeMeHH
yaepxuBanus, nonrsepaun npucyrctsue IGF2BP3-001 B o6pasiie onmyxosieBoit Tkanu rimmoomactomsl 6010. D)
Kaptuna ¢parmenTanum cuaTeTHYECKOr0 KOHTpodbHOTo nentuaa IGF2BP3-001 3anuceiBany U cpaBHUBAIA C
MOJTyYeHHBIMH KapTUHAMU (parMeHTaruu npupoAneix mentunoB TUMAP, npencraBiaenabix B ¢gur. 1C mus
BepHU(UKAIIUH [TOCTIET0BATEIHHOCTH.

@wur. 2: [Mpodunu 3xcnpeccun MPHK BBIOpaHHBIX 0€TKOB B HOPMAJIBHBIX TKaHSIX W 22 oOpa3iax TKaHH
rimobnactomsl. a) CSRP2 (Muentndukarop Habopa npo6: 211126 s at); b) PTPRZ1 (Unentuduxarop nadbopa
po0: 204469 _at).

@ur. 3: IMpodunm npeseHTanMy BHIOPAHHBIX MENTHIOB, CBSI3aHHBIX ¢ Moiekyiaamu HLA 1 kmacca. Ipo-
¢uis pe3eHTanuy ObUT MOACYUTAH ISl KaXKA0TO MENTH 1A, TOKAa3bIBasi CPEAHUH ypOBEHb ITPE3EHTAINH B 00pas-
1e, a TaK)Ke BaprabebHOCTh MOBTOPHBIX M3MepeHHi. B nmpoduie cpaBHuBaroTcst 00pasiibl 0myxoseBoit Gpopmsl,
Ipe/ICTaBISIIoNIed UHTepec, ¢ (POHOBHIM ypOBHEM 00pa3noB HopManbHOH Tkanu. a) CSRP2-001 (HLA-A*02);
b) PTP-012 (HLA-A*02); c) TMEM255A-001 (HLA-A*24); d)MPJA2-001 (HLA-A*24).
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@ur. 4: TunmuHble pe3yabTaThl NENTHI-CIIENU(PUIECKON UMMYHOTEHHOCTH in vitro mentunoB TUMARP,
cBsi3aHHBIX ¢ MostekynamMu HLA I knacca, s *A02 1 HLA*A24. Cneunduueckne CD8+ T-kieTku okpammsa-
i myibTEMepaMu HLA, kxaxapiit 13 KOTOPBIX OBLI MOMEYEH ABYMs pas3HbIMH (hiyopoxpomamu. Ha TouedHbIX
IUarpaMMax MOKa3aHbl MOMYIAINN KJIETOK C MOJOXHUTEIbHBIM OKPAIINBAaHHEM OOOMMH KPaCHTEISIMH, CBSI3aH-
HeIMH ¢ MHC-MynpTHMEpaMu U1 CTUMYJISIINH TIENTHIOB (JE€BBIE CEKIWH) M CTUMYJIIIHUN COOTBETCTBYIOIIMX
MENTHIO0B OTPULATEFHOTO KOHTPOJIA (TIpaBbIe CEKITHH).

IIpumepbI

IMpumep 1.

HNnentudukanust 1 KoJuYeCTBEHHOE OMpedeIeHHe OIMyX0JIeacCONMMPOBAHHBIX MENTHAOB, Mpe3eH-
THPYeMBIX HAa TIOBEPXHOCTH KJIETKH

OO0pa3ubl TKaHel

OnyxoneBble TKaHW MAalMCHTOB OBUIM MPENOCTAaBICHBI YHHBEpCUTETOM T. ['elinenbbepra u YHHUBepcHUTe-
ToMm T. TroOunreHa, HaxomsammMucs B ['epmanuy, u XKXeneBckum YHausepcureroM, HIseitapus. [lepen nposene-
HHEM XHPYPrHYECKOr0 BMEIIATEeIbCTBA OBUIO MOJIydYeHO MH()OPMHUPOBAHHOE COTJIACHE BCEX TALIEHTOB B IHCh-
MeHHOI popme. Cpasy xe TociIe oneparii TKaHH OBITH MOABEPTHYTHI MIOKOBOK 3aMOPO3KE B KHUIKOM a30T€ H
xpanuauch 1o Beiaesenns TUMAP-nientugos npu -80°C.

Broinenenne nentugoB HLA u3 o6pa3uoB TkaHeil

[Tyt nenrruoB HLA U3 moaBeprayThIX MTOKOBOK 3aMOPO3KE 00Pa3IOB TKaHEH OBLIH TOJydeHBI METOIOM
MMMYHOIIPEIIUTTUTALINHN U3 IDIOTHBIX TKaHEH B COOTBETCTBHH C HE3HAYHTEIHHO M3MEHEHHBIM npoTtokoioM (Falk
et al., 1991; Seeger et al., 1999) npu ncnonszoBannn HLA-A*02-cniennduueckoro antutena BB7.2 wim HLA-
A, -B, -C-cnennduyeckoro anturena W6/32, CNBr-akTHBHpOBaHHOMH cedapo3bl, KHCIOTHOH 00pabOTKU U YIIb-
TpadUIbTPALIUH.

MeToanl

[Moxyuennsie mynsl komriiekcoB nentua-HLA Obuin pasieneHsl B COOTBETCTBHH C MX THIPOPOOHOCTHIO
obpatHO(dazoBoit xpomarorpadueii (Acquity UPLC system, Waters), u 31roupoBaHHbIE TIENTHIBI aHATU3HPOBA-
i Ha THOpuIHOM Macc-ciektpomerpe LTQ-Orbitrap (ThermoElectron), cnadxennom ncrounnkom ESI. TTymsr
MEeNTH0B HAHOCHIIM HENOCPEICTBEHHO HAa aHAIUTHUYECKYI0 MHUKPOKAIIUIAPHYIO KOJOHKY M3 TUIABJICHOTO KBap-
na (75 mxm B/1 x 250 MM) ¢ obpamienHodazoBeiM copoerTom 1,7 mxm C18 (Waters) ¢ mpuMeHEHHEM CKOPOCTU
nmotoka B 400 HJI B MUHYTY. 3aTeM MENTUABl pa3IesuId C MCIIOIb30BaHUEM ABYXATanmHOTo 180-MUHYTHOTO OM-
HapHoro rpaguenTa oT 10 1o 33% pactBopurens B npu ckopoctu moroka 300 Hi B MunyTy. s co3manus rpa-
IMeHTa uctonb3oBamn pacteoputens A (0,1% MypaBbHHOW KHCIOTH B BojAe) u pactBoputens B (0,1% mypass-
WHOM KHCIIOTHI B arleToHuTpuIie). [lo3omouennsiii crexstHabid kKamwuisip (PicoTip, New Objective) ncmoib3o-
Banu juia BBeneHus B uctoyHMK HaHoESI. Macc-cnexktpomerp LTQ-Orbitrap padortan B nHGMDOpMAIMOHHO-
3aBUCHMOM peXuMe ¢ mpuMeHeHneM crparerun TOPS. Bkpartie, kil cKaHUpOBaHHS HAYWHAJICS C IIOJHOTO
CKaHMPOBAHUS C BBICOKOW TOYHOCTHIO Macc Ha criektpomerpe Orbitrap (R = 30 000), 32 uem cieoBano CKaHu-
poarne MS/MS Ha Orbitrap (R = 7500) Ha 5 0cOOEHHO MHOTOYHCIICHHBIX MOHAX-TIPEANICCTBEHHUKAX C JHHA-
MHYECKAM HCKIIIOYEHHEM OTOOpaHHBIX paHee MOHOB. TaHJEMHBIE MacC-CIIEKTPBl MHTEPIIPETHPOBAIN HPH TO-
Mot nporpammbl SEQUEST ¢ nonosHHUTENbHEIM KOHTPOJIEM BPY4HYIO. MIEHTU)HUIIMPOBAHHYIO TIENTHAHYIO
MIOCJIEIOBATEIFHOCTE TIOATBEPKIATN CPABHEHHEM TTOJTydeHHON KapTHHEI (pparMeHTaluy IPUPOIHOTO MENTHAA C
KapTUHOW (pparMeHTaliil CHHTETHYECKOTO KOHTPOJBHOTO MENTHa C WACHTHYHOU IMocienoBaTelbHOCThI0. Ha
¢dur. 1 mpencrasien odbpasel CrieKTpa, MOJTYICHHBIH Ha omyxosieBoi TkaHu mis nentuaa IGF2BP3-001, acco-
uupoBanHoro ¢ MHC kimacca I, u ero mpodwnst amroupoBanust Ha cucteme UPLC.

OTHOCHTETBHOE KOJIMYeCTBeHHOEe omnpeaeneHue MeTonoM JKX/MC 6e3 U30TOIMHBIX METOK MPOBOIMIIN ITy-
TEM TI0JICYEeTa HOHOB, T. €. C TIOMOIIIBIO KCTPAKIINY U aHanmu3a pe3yabTaToB XKX/MC (Mueller et al., 2007). OtoT
METOJl OCHOBaH Ha MPEATOJI0XKEHUH, 4TO tuoniaas nuka JKX/MC curnana nentuia KOppesMpyeT ¢ ero KOHIIEeH-
Tpanuei B oOpasue. M3BineueHHbIe XapaKTepUCTHKH 00padaThIBaIM C TIOMOIIBIO JEKOHBOIIOMOHHOTO aHAIN3a
COCTOSIHHMS 3apsiia ¥ IyTeM BhIpaBHHBaHMS BpeMeHHu yaepskuanus (Mueller et al., 2007). Hakoner, Bce pe3yns-
tarbl crekTpoB JXKX/MC ObuH CONOCTABICHBI METOAOM HEPEKPECTHBIX CCHIIOK C pe3yibTaTaMy MO HIACHTH(H-
Kalli{ IOCJIEA0BATEILHOCTH, YTOOBI OOBEANHUTh KOJMYECTBEHHBIC JaHHBIE PA3IMYHBIX 00pa3loB M TKAaHEH B
npodunn npe3eHTanuu NenTHAoB. KojnyecTBeHHBbIE AaHHBIE OBLIM HOPMAJIM30BAaHBI C NMPUMEHEHHEM JIBYX-
YPOBHEBOH CHCTEMBI B COOTBETCTBUH C IIEHTPAJIHFHON TCHACHINEH C IeNbI0 yueTa BapHaOeIbHOCTH BHYTPH TeX-
HUYECKUX M OMOJIOTHYECKUX TMOBTOPHBIX M3MEepeHHHA. TakuM 00pa3oM, KaIbld HACHTU(UITMPOBAHHBINA MTETITHT
MOJKET OBITh aCCOLMUPOBAH C KOJMYECTBCHHBIMH JaHHBIMH, ITO3BOJISIOMIMMHI IIPOBECTH OTHOCHTEIBHYIO KOJH-
YECTBEHHYIO OIEHKY 00pasIoB M TKaHeid. Kpome Toro, Bce KOJIMYECTBEHHBIE NAaHHBIC, TONTYUYEHHBIC IS TETTH-
JOB-KaHAMJATOB, OBLITN TIPOKOHTPOIMPOBAHEI BPYUHYIO B IIENIAX 00eCHeueHIs B3aNMOCOTJIACOBAHHOCTH TaHHBIX
Y JUTSL TIPOBEPKH TOYHOCTH aBTOMATHYECKOT0 MeToja aHanu3a. [yt kaxaoro nentuaa Obll pacCYuTaH MpoQuib
NPE3eHTAlNH, [TOKa3bIBAIONINN CPEJHNI YPOBEHb NPE3EHTAUK B 00paslie, a Takke BapHaOeIbHOCTh perInKa-
TOB. B npoduie cpaBHHBaroTCs 00pasibl ITH00IacTOMBI ¢ (POHOBEIM YPOBHEM 00pa3lioB HOPMAJIBHON TKaHH.

[Mpodunm npe3eHTanny OTAETBHBIX MENTHI0B, TPE3CHTUPYEMBIX B H30BITKE, TIOKa3aHbl Ha (ur. 3.

Ipumep 2.

IIpodnnan 3xcnpeccu reHoB, KOAUPYIOIIUX NENTH/IbI 0 H300PETEHUIO

He Bce menTuasl, MACHTHGUIMPOBAHHBIE KaK IMPE3eHTHPYEMbIC Ha MOBEPXHOCTH OIMYXOJIEBBIX KIETOK MO-

-73 -



036517

nekynamu MHC, nmoaxonst s IMMYHOTEpalWH, IMOTOMY YTO OOJBIIMHCTBO 3THUX MENTHJIOB IOJTYYEHBI 3
HOPMAaJIBHBIX KJIETOYHBIX OCJIKOB, SKCIIPECCUPYEMBIX MHOTUMH BHAAMH KJIETOK. TOJIbKO HEMHOTHE M3 3THX IIeI-
TH/IOB SBIISIOTCS OITyXOJIEaCCOIMMPOBAHHEIMH M, CKOpee BCEro, CIIOCOOHBI MHAYIUPOBATh T-KIETKH C BBICOKOM
cnenr(UIHOCTHIO PacIiO3HABAHUS OIYXOJIH, U3 KOTOPOH OHM OBUIM MOJTydeHBI. B memsx uneHTH(GUKauy Takux
MENTHI0B 1 MUHUMH3AINK PUCKa ayTONMMYHHOCTH, BBI3BAHHOW BaKIMHAIIUEH, H300peTaTeny KOHIICHTPUPOBa-
JIM CBOE BHUMAaHHE HAa TeX MENTHAAX, KOTOPHIE TOIYYEHBI N3 OEITKOB, SKCIIPECCHPOBAHHBIX B M30BITKE HA OITyXO-
JIEBBIX KJIETKAX B CPABHEHUH C OOJIBITIMHCTBOM HOPMAJIBHBIX TKAHEH.

Wneanpublid mentug OyneT moyrydeH U3 Oelka, SIBIIONIETOCS YHUKAIBHBIM Ui OITyXOJH W He MPHUCYTCT-
BYIOIIETO HU B OJHOM Apyroi Tkanu. [l MaeHTH(HUKAIUH TETTHIO0B, KOTOPBIE MMOIY4YeHb! U3 TeHOB ¢ Ipodu-
JIeM SKCIIPECCHH, TOX0KUM Ha HACANIBbHBIA, HACHTU(GUINPOBAHHBIC TIENTH/BI COOTHOCHIIH ¢ OelTKaMM U T'eHaMH,
U3 KOTOPBIX OHH OBUIM MOJY4YEHBI U KOTOPBIE UX KOJUPYIOT, COOTBETCTBEHHO, M IOCTPOEHBI PO(MIIN IKCIIpec-
CHH 3TUX TEHOB.

Hcrounnku u npurorosienune PHK

Xupyprudecky yJajeHHble TKaHEBBIE IpenapaThl ObUIM NPEJOCTABIEHBl HECKOJIBKMMH OpPTraHH3aLUsIMU,
MPUBEICHHBIMU B TipuMepe | mocie momydeHus GopMbl HHGOPMHPOBAHHOTO COTJIACHS OT KaKAOTO MAlHUCHTA.
[Ipemapats! 0myx0JeBoii TKaHM OB MTHOBEHHO 3aMOPOYKEHBI B )KHIKOM a30Te TIOCIIE OTIEPAINU U BIIOCIIE/ICT-
BUY TOMOTE€HU3MUPOBAHEI C IOMOIIBIO CTYIIKH U MeCTHKA B kuakoM azore. Cymmapnas PHK Orputa npurotosiena
W3 JaHHBIX 00pa3ioB ¢ wcmonb3oBanueM peareHta TRI (Ambion, Jlapmmrant, ['epmanus) ¢ mocinemyromei
ourctkoit Ha RNeasy (QIAGEN, Xunbsaen, 'epmanust); 006a MeToa OCYIIECTBISUINCH B COOTBETCTBHH C yKa3a-
HUSMH MPOU3BOAUTENEH.

Cymmapnas PHK 3710poBbIX uennoBeyeckux TkaHel Oblna KyrureHa (Ambion, XaHTHHITOH, BenukoOpura-
Hus; Clontech, Iefinens6epr, I'epmanus; Stratagene, Amcrepaam, Hunepnanasr; BioChain, Xettapa, Kamudop-
uus, CHIA). PHK Heckonbkux naAuBUAOB (0T 2 10 123 MHIUBUIOB) OblIa cMemaHa TakuM oopasom, uto PHK
Ka)KJIOT0 MH/IMBHJIA UMella paBHBIN Bec.

KauectBo u kxommyectBo Bcex oOpasnoB PHK onenmBamu na Omoanammsarope Agilent 2100 (Agilent,
Banbnoponn, I'epmanus) ¢ ncrons3oBanneM Habopa RNA 6000 Pico LabChip Kit (Agilent).

JKCNepuMeHThI ¢ MUKPOYHIIAMH

AHanu3 dKCTpeccuu reHoB Beex o0pasnoB PHK u3 omyxosieBoii 1 HOpMaabHOH TKaHU OBII MPOM3BEACH C
TTOMOIIIBIO OJIMTOHYKJICOTUAHBIX MUKpodntioB Affymetrix Human Genome (HG) U133 A nnmm HG-U133 Plus 2.0
(Affymetrix, Canta Knapa, Kanudopuus, CIIA). Bece aTambl ObUTH BBITTOJHEHB B COOTBETCTBHH C PYKOBO-
nctBoM Affymetrix. Bkpatne, nyxaureByto kJIHK cunresupoBanm u3 5-8 mxr cymmapuoit PHK ¢ ucross3oBa-
HueM Superscript RTII (Invitrogen) n omuro-dT-T7 mpaiimepa (MWG Biotech, 36epcoepr, I'epmanus), kak
OIMCHIBAETCS B PYKOBOJCTBE. TPaHCKPUNLHIO in Vitro MPOHU3BOJIWIN C HCIIOJIB30BaHHEM HaOOpa JJIsl MEUYEHHS
PHK-tpanckpunros BioArray High Yield RNA Transcript Labelling Kit (ENZO Diagnostics, Inc., ®apmun-
reiin, Hero-Mopk, CIIA) s unmnos U133A mmm vaGopa GeneChip IVT Labelling Kit (Affymetrix) mms uumos
U133 Plus 2.0 ¢ mocnenyromeii ¢parmentanueii, rudpuanzanueii kPHK u okpammBanuem crpenTtaBHIMH-
(PUKOPPUTPHHOM M OMOTHHWIIMPOBAHHBIM aHTHCTPENTaBUAMHOBEIM aHTHTENoM (Molecular Probes, Jlelinen, Hu-
nepnanapl). M3o0paxkenus ckanupoBam Ha Agilent 2500A GeneArray Scanner (U133A) wm Affymetrix Gene-
Chip Scanner 3000 (U133 Plus 2.0), a nannasie ananuzuposany B nporpamme GCOS (Affymetrix) ¢ ncmons3o-
BaHWEM HACTPOEK 0 YMOYAHHUIO JJIS BCeX mapameTpoB. JIJis HOpMaIM3auy UCTIOIh30Bauch 100 ciry>keOHbIX
TeHOB, mpeaocTaBieHHBIX Affymetrix. OTHOCHTENBbHBIE 3HAYSHHS DKCIPECCHH ObUIN TOACYMTAHBI M3 OTHOIIIE-
HHUH Jorapr(MOB 3aperuCTPpUPOBAHHBIX CHUTHAJIOB, OTYYCHHBIX KOMIBIOTEPHOH MPOTrpaMMON, a 3HAUEHHUE IS
o0pasiia HOpMaIbHOH IMOYKH OBUTO MPOMU3BOJIFHO 3a/1aHo 3HaYeHueM 1,0.

TunuuHble TPOGUIN SKCIIPECCHU UCXOAHBIX TEHOB, IPEIUIOKEHHBIX B HACTOSIIEM H300pETEHHH, KOTOPHIC
B BBICOKOH CTETEHH SKCIPECCUPOBAHBI B N30BITKE MIIM YKCKITIO3MBHO KCIIPECCHPOBAHBI B KIIETKaX IIIHO0IacTo-
MBI, IIpeICTaBICHEI Ha (ur. 2.

Ipumep 3.

HmMmyHoOreHHocTh in vitro aiasi cnenu@uYecKux AJds IIH00JACTOMBI NENTHAOB, MPe3eHTHPYEeMBbIX
MHC I knacca

Jlnst monmyuenust uapopmanuu 06 mMMmyHoreHHocTH nenTuaoB TUMAP mo HactosmeMy H300peTeHHI0
OBUTH TIPOBEJICHBI MCCIICOBAHMUS C MCIIOJIB30BAaHUEM IpaiiMuHTa T-KIIETOK in Vitro Ha OCHOBE TIOBTOPHBIX CTH-
myssinuid CD8+ T-KIIeTOK MCKYyCCTBEHHBIMH aHTHUTEHIpe3eHTUpytomumMu kinetkamu (MAIIK), HarpyXeHHBIMU
koMmiuiekcamu nienTua-MHC u antutenom k CD28. Takum oOpazom Moriia OBITH TMOKa3aHa UMMYHOTCHHOCTh
JUTs TIoka 410 69 pectpuktupoBaHHbIX Mo HLA-A*0201 un 58 pectpukrtupoBanHbix mo HLA-A*24 mentumos
TUMAP 1o u300peTeHHI0, TEMOHCTPUPYS, YTO ITH MEHTHIBI SBJIAIOTCA T-KICTOYHBIMHU SIMUTONAMH, IIPOTUB
KOTOpHIX y yenoBeka umerorcss CD8+ T-kineTKu-npeamecTBeHHUKY.

Hpaiimuar CD8-nonoxuTeabHbIX T-KiI€TOK in vitro

B memsx mpoBemeHHMs CTUMYISIUMHA in Vitr0o MCKYCCTBEHHBIMH aHTHICHIIPE3EHTHUPYIOIIMMHU KIIETKAMH
(nAIIK), narpyxxennsiMu komiuiekcom rnentua-MHC (pMHC) u anturenom k CD28, aBTOpHI CHavyama BBIIEIHU-
mu CD8+ T-kietkn u3 cBexero npoxaykra jeiikadepesa HLA-A*02 MeTooM NMO3WTHBHOW CEJEKLIUH C MOMO-
mpio Mukpochep CD8 (Miltenyi Biotec, beprum-I'mag6ax, ['epmanus). KpoBb Obla momydeHa OT 3M0POBBIX
JIOHOPOB (TI0cTie moAnrcanust GopMel cornacusi) n3 OTaeneHus Tpancdysnoyoruu . TIoOWHTeHa.
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Brinenennsie CD8+ mumdonntsr nmn MKIIK mHkyOnpoBanu mo ucronb3oBaHus B T-KIeTOYHOH cpene
(TCM), cocrosmieit m3 RPMI-Glutamax (Invitrogen, Kapisicpys, ['epmanus) ¢ nobasnennem 10% mHaKTHBHpPO-
BaHHOHM HarpeBaHWeM uenoBeueckoi ceiBopoTknm AB (PAN-Biotech, Ditnentax, I'epmanus), 100 En/mn nenn-
mwutrHa /100 mxr/mut ctpentomunmaa (Cambrex, Kénbn, I'epmanwnst), 1 MM nupysata Hatpus (CC Pro, O6ep-
nopna, I'epmanns) u 20 Mxr/min rearamuiimaa (Cambrex). 2,5 ar/mn UJI-7 (PromoCell, T'efinens6epr, ['epma-
aHust) 1 10 Ex/minm MJI-2 (Novartis Pharma, HropuGepr, ['epmanus) Takxke Mo0aBIsUIM Ha dTOM 3Tare B Cpeay
TCM. Iomyuenne mukpochep, nokpbITeix pMHC n anTutenamu k CD28, ctumyisinn T-KI€TOK U CYUTHIBAHUE
MIPOM3BOIMIIN HAa XOPOIIO HCCIIEAOBAHHON CHCTEME in Vitro, UCIONB3Ys YeThIpe pa3iudHble MoieKynsl pMHC
JUTSL K&KJOTO LUKIIA CTUMYIAIUNA U 8 paznuuHbix MoJiekyn pMHC it kaxkaoro nukia cuuThiBaHus. Bee Kom-
wiekcsl pMHC, ncnions3oBanusle it HarpykeHust HAIIK 1 cunThIBaHNS JaHHBIX [IUTOMETPa, OBUIN MOIYUYECHEI
MeTogoM obmerna MHC-nmurangamu moj BosnaeiictBueM Y®-u3inydeHUs ¢ MHUHAMAIBHBIMA U3MCHCHUSAMHU. B
HEJsIX OIpeAeeHus KonnuecTBa MoHoMepa pMHC, nomydyenHoro npu oOMeHe, IPOBOIMIN aHAIN3BI C TIOMO-
mpto conaBud-Bapuanta ELISA B coorBerctBum ¢ (Rodenko et al., 2006). OuniieHHBIH KOCTUMYJISITOPHBIH
IgG2a My k anTuTenam genoBeka CD28 Ab 9.3 (Jung et al., 1987) Obu1 XMMHUYECKH OMOTHHWIIMPOBAH C HC-
MOJIb30BaHNEM CYIb(0-N-THIPOKCUCYKIIMHUMUAIOONOTHHA, Kak pekoMeHayetcs nsrorourenemM (Perbio, bonH,
T'epmanns). Vcmosib30BaHHBIE MHUKPOCQEPHI MPEACTABIUITH COOOW TOTUCTHPOJIOBBIE YACTUIBI pazMepoM 5,6
MKM, TTOKPBITEIC cTpenTtaBuauHoM (Bangs Laboratories, Mmmnoiic, CIIIA).

pMHC, wucmonb30BaHHbIE B KadeCcTBE KOHTPOJS BBICOKOW M HH3KOH HWMMYHOTCHHOCTH, OBUIH
A*0201/MLA-001 (nenrrug ELAGIGILTV u3 mogudumnuposanHoro Melan-A/MART-1) u A*0201/DDX5-001
(YLLPAIVHI u3 DDX5), COOTBETCTBEHHO.

800 000 muxpochep / 200 MK BHOCHIN B JTYHKH 96-JIYHOUHOTO TUIAHIETa B NpUCyTCTBUM 4 X 12,5 Hr
Japyroro OmoTHHMIMpoBaHHOTO Komiuiekca pMHC, npombiBanu n 3aremM no6asimsutn 600 Hr OMOTHHUINPOBAH-
HbIX aHTHTEeN K CD28 B 00beMe 200 MKi1. CTUMYJISIIMIO MTPOBOIWIN B 96-TyHOUHBIX IIIAHIIETaX IMyTEM COBMe-
crHOM nHKy6Garmu 1x10° CD8+ T-kietok ¢ 2x10° IPOMBITHIX TTOKPBITEIX MuKpochep B 200 Mk cpemst TCM ¢
no6asinenueM 5 Hr/mi UJI-12 (PromoCell) B Teuenue 3-4 nueit npu 37°C. IlonoBruHa cpensl ObuIa 3aTeM 3aMe-
HeHa Ha cBexylo cpeny TCM c nobasnennem 80 En/mn WJI-2, n nuky6anus Obljia mpogoinkeHa B TeueHue 3-4
naedt pu 37°C. JlaHHBIA LMK CTUMYJISIIMKA MPOM3BOAWIN B OOIIEH CIIOKHOCTH TP pasza ¢ 12 OTAeIbHBIMHU
TUTaHIIETaMHM ISl Kaxaoro nukia. st canteiBanns ¢ pMHC-MynbTHMEPOB HCIOIB30BaN 8 Pa3IMYHbBIX MOJIe-
kyn pMHC na mukn. Mcnonp3oBajics IBYMEpHBIH KOMOWMHATOPHBIN MOJIX0J K KOJUPOBKE, Kak OBUIO OTIMCAHO
panee (Andersen et al., 2012) ¢ He3HAUUTETLHBIMA U3MEHEHUSIMH, OTHOCSIIIUMUCS K MEUCHHIO C 5 Pa3IMIHBIMH
(yopoxpomamu. HakoHer, mpoBOIuIM aHaINU3 MYJITHMEPOB MOCPEICTBOM OKpAIIMBAaHHUS KJIETOK HaOOpPOM
JUIA ONpeIeNCHUs >KU3HECTIOCOOHOCTH KJIETOK Mpu Bo3neiictBun OmmxHero MK-m3mydeHns ¢ kpacurenem
Live/dead (Invitrogen, Kapiacpya, 'epmanns), kmonom SK1 anturen CDS-FITC (BD, T'eitnens6epr, ['epmanmst)
n mynetumepamu pMHC ¢ dayopecieHTHRIME MeTKamu. J[ns aHanmm3a wcronb3oBann nutomerp BD LSRIT
SORP, cHaGxeHHBIN TOAXOAAMIMMHE JlazepaMu U puibrpamu. [lentun-cnenndpuyeckue KIeTKH ObIIM MOJCYUTA-
HBI Kak nporeHTHas nois oT Bcex CD8+ kierok. OLEeHKY pe3yiabTaTOB aHalK3a MYJIbTHMEPOB IPOBOJIMIH C
nomombto nporpammsl FlowJo (Tree Star, Operon, CIIIA). IIpaiimMuHr in vitro crnenuduyecknx MyJIbTHMeEp-
NOJNOKUTENbHBIX CD8+ nMMQOIUTOB OLEHWBANK CPaBHEHHEM C HEPENICBAHTHBIMUA KOHTPOJBHBIMH CTHUMYJISI-
siMU. IMMyHOTEHHOCTD JJIsl 33JaHHOTO aHTUIeHa Obljla OIpezeNeHa, ecin OblJIo 0OHapyXeHO, YTO 10 MEHb-
el Mepe B OJHOH MOJIeKallel OleHKEe MPOCTUMYIMPOBAHHON in Vitro JIyHKe OJIHOTO 3JI0POBOIO JIOHOpa CO-
nepxanach crierupudeckas CD8-monoxurensHas T-kieTouHas JIWHUS TOCIE CTUMYIIAINMN in vitro (T. €. Kormaa
JaHHas JIyHKa COAepkaia 10 MeHbIIeH Mepe 1% crermupuuHBIX MyJIbTHMEpP-TMOJI0KHUTEIbHEIX cpenu CDS-
TIOJIOXKHUTEIBHBIX T-KJIETOK M TIPOIEHTHAs OIS CHENH(UIHBIX MYJIBTUMEP-TIOJNIOKUTEIBHBIX KIETOK OBLTa 10
MeHbIIe Mepe B 10 pa3 BeIle CpeqHEro 3HAUCHUS HEPEJICBAHTHRIX KOHTPOJIBHBIX CTHMYIIALINI).

HNMMyHOTreHHOCTS in vitro 1Jisl NenTUAOB rJ1M001aCTOMBI

Jlyist mpoaHann3npoBaHHBIX NENTHIIOB, CBSI3aHHBIX ¢ Mojiekynamu HLA I kiacca, MMMyHOTEHHOCTB in Vitro
Moryia ObITh POJIEMOHCTPUPOBAaHA TEHEPHPOBAHUEM HENTHI-ClienuprIeckuX T-KIeTOUHBIX JIMHUN. THIMIHbIC
Ppe3ysIbTaThl IPOTOYHOTO NUTOMeTprUdecKoro aHanuza nociae TUMAP-cnennguueckoro okpammBaHus MYyJIbTH-
MEpOB ISl IBYX IMENTHAOB 10 N300pETEHHUIO MOKa3aHbl Ha (ur. 4 BMECTe C COOTBETCTBYIOIIMMH OTPUIATEIb-
HBIMH KOHTpoJsiMu. Pesynbrater s nentunoB 69 HLA-A*0201 u 58 HLA-A*24 1o u300peTCHUIO CBEJICHEI B
Tabm. Samnb.
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Tabanna Sa: UMMyHOreHHOCTS in vitro menTua0B 10 H300PeTEHNI0, CBSI3AHHBIX
¢ mostexkyjaamu HLA-A*02 I kaacca
TunudaHbIe pe3ynbTaThl 9KCIEPUMEHTOB [0 UMMYHOTEHHOCTH In Vitro, IPOBEACHHBIX 3asIBUTEIIEM IS TICTI-
THJIOB 10 H300PETSHHUIO.

<20 % = +; 20 % - 49 % = ++; 50 % - 70 %= +++; > 70 % = ++++

SEQID

NO: Koa nenruna JlyHEH JoHOpBI

68 ABCA13-001 + ++

37 ADORA3-001 |+ ++

10 ANKRD40-001 |+ +H+

27 ASIC4-001 + ++

51 BCA-002 T+ ++++(100%)
13 BCA-003 + ++

69 CCNB1-002 + +++

45 CCT-001 + +++

52 CDK4-001 ++ -

48 CHCHD2-005 |+ +++

18 CLU-001 + ++

70 CNOT1-002 + ++

28 COL20-001 + ++

23 CPT1C-001 + ++

60 CSP-001 + +++

1 CSRP2-001 ++ ++++(100%)
63 DCA-001 + ++

41 DPP3-001 + +H+

65 DPYSL4-001 + ++

67 DROSHA-001 |+ ++

29 EGFR-008 + ++

43 EIF4E-001 + +H+

3 ELOVL2-001 + HH

59 FABP7-001 + +H++

21 GPR98-001 + ++

40 GRI-001 + ++

17 GRI-002 + ++

8 GRIK3-001 + H

22 GYG2-001 + ++

66 IGF2BP3-001 + +++

32 IRS-001 + +H+

30 JAK-001 + ++

12 KCN-002 + +H+

6 KIF1A-001 ++ +++

53 MAGEF1-001 ++ +H++

14 MAGI2-001 + +E

47 MAPIB-001 + I

35 MAP1B-002 + ++

4 MTSS1L-001 ++ ++++(100%)
33 NATSL-001 + +H++

36 NCAN-001 + HHH100%)
55 NLGN4X-001 ++ +HH100%)
39 NLGN4X-002 |+ ++
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11 NLGN4Y-001 + ++++

46 NOC4-001 + +4++

33 NPAS3-001 + +

57 NRCAM-001 + HHH{100%)
61 ORMDL1-002 + FEET

7 PCDHGCS5-001 |+ ++++(100%)
64 PCNXI1.3-001 + ++

44 PLEKHA4-001 |+ -+

26 PTP-001 + ++

25 PTP-002 + +++

54 PTP-003 + ++++

50 PTP-005 ++ ++++

15 PTP-012 + ++

5 PTP-013 + ++++

58 RAD34B-001 ++ ++++(100%)
16 SCARA3-001 + ++

9 SEZ6L-001 + ++++

2 SLC10A4-001 + +++

20 SLC10A4-002 + +++

24 SLC35E1-002 + ++

49 SOX-001 + ++++

62 TACC3-001 + ++

34 TNC-001 + ++

42 USP11-001 ++ +++

56 VPS13B-001 ++ ++++(100%)
31 WLS-002 + +++

Tab6anna Sb: UIMMyHOreHHOCTH in vitro nenTua0B N0 N300peTEHHIO, CBA3aHHBIX

Tunununsie PE3yJIbTaThl SKCOCPUMCHTOB 110 UMMYHOT'CHHOCTHU in Vitl’O, MPOBCACHHBIX 3asABUTCIIAMU JIA TICTTH-

JIOB TI0 N300PETECHUIO.

<20 % =+; 20 % - 49 % = ++; 50 % - 70 Y%= +4++: > 70 % = ++++

¢ mostexkyiamu HLA-A*24 I kaacca

SEQ ID

NO: Kon nentuga JlyHkn JoHOpHI
TMEM255A-

74 001 + ++

75 ST8SIAS-001 ++ ++++

76 FAMI120C-001 |++ ++++(100%

77 GRIK3-002 + ++++

73 PTP-014 + ++

79 PTP-019 + ++

80 FABP7-002 + ++

81 ZNF749-001 + ++

82 DOCK7-002 + ++

83 LOC72839-001 |+ ++

84 PJA2-001 + ++

85 HEATR1-001 + +++
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86 GPM-002 + +++
87 CRB1-001 + ++
88 PTP-016 + ++
89 PTP-015 + ++
90 PTP-018 + -+
91 OLIG2-001 + ++
92 VCAN-003 + +++
93 SMOX-001 + ++
94 EXOC7-001 + ++
95 LZTS1-001 + ++
96 FADS2-003 + +++
97 TMEM231-001 |+ +++
98 ASCL1-001 + ++
99 UNKN-003 + ++
100 NKA-001 + ++
101 PCD-002 + ++
102 ARHGAP21-001 |+ ++
103 PNMA2-001 + ++
104 FADS2-002 + e
105 APC-001 + ++
106 WASL-001 + ++++
107 SLC-002 + ++
108 TENMA4-001 + +
109 ZNFS3-001 ++ -+
110 EFCAB7-001 + ++
111 DOCK7-003 + ++
112 BMP7-001 + ++
113 ITGA7-001 + ++
114 RPL-001 + ++
115 HS2-001 + ++
116 VIM-002 + ++
117 IFT17-001 + -+
118 GAB-001 + ++
119 CDCA7L-001 + ++
120 SCARA3-002 + ++
121 SSR1-001 + ++
122 NROB1-001 + ++
123 LNX1-001 + ++
124 EP4-001 + ++
125 KIF1B-001 + ++
126 RHOBTB3-001 |+ ++
127 KIF7-001 + ++
128 KIF1B-002 + ++
129 MAPK6-001 + ++
130 ASPM-002 + +++
131 SMC4-001 + ++
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OOPMVIIA U30BPETEHUA

1. Ilentun, KOTOPHIM CBSI3bIBAE€TCS C MOJIEKYJIOM TJIAaBHOTO KOMIUIEKCA TMCTOCOBMECTUMOCTH HeJIOBEKa

(MHC) I knacca, BKJIFOUAONMUH aMHHOKHCIOTHYIO TiocaenoBatebHOCTs SEQ ID NO: 28 i mociemoBaTelb-
HOCTB, KOTOpast o MeHbIIer Mepe Ha 90% romonorngaa SEQ ID NO: 28; wau ero gapmaneBTH4ecKy IpHUeM-

JiemMasi CoJib, MPUYEM YKa3aHHBIHM MeNnTH uMeeT o0mTyro TiHY OT 9 10 30 aMUHOKHUCIIOT.

2. IMentup o 1.1, cocrosmuii u3 SEQ ID NO: 28.
3. Ilentwa mo m.1 uim 2, BKIIOYAIOIINN HEIIEITUAHBIC CBI3H.

4. Crioco0 nosrydeHHst akTHBHPOBaHHBIX HUTOTOKcHYeckuX T-nmumdonmton (LITJI) in vitro, BKItOUaroIuii

koHTakTupoBanue LITJI in vitro ¢ HarpyxeHHbIMH aHTUreHOM Mosekyiaamu MHC udenoseka | xiacca, sxcmpec-
CHUPOBAHHBIMU HAa OBEPXHOCTH MOAXOSAIIEH aHTUTCHIIPE3EHTUPYIOIEH KIETKU UM UCKYCCTBEHHON KOHCTPYK-
I[UH, UMUTHPYIOLIEH aHTUTCHIPE3EHTUPYIOUIYIO KIETKY, B TEU€HUE NEPUOAa BPEMEHH, TOCTaTOYHOTO AT aKTH-
Baimyu ykazaHHbIX L[TJI anTHreH-cnennduyeckuM oOpa3oM, I/ie yKa3aHHBIH aHTUICH SIBJISIETCS MENTHIOM II0

. 1 i 2.
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5. AxtuBupoBaHHBIH nutoTokcmueckuit T-mumdpount (LITJI), momydeHnsiit cnoco6om 1o 1.4, KOTOPBIH
CENIEKTUBHO PAacIlO3HAET KIIETKY, a0EppaHTHO SKCIPECCHUPYIOUIYIO MOJMIICTITH/, BKIIOYAIOIINI aMUHOKUCIIOT-
HYIO MIOCTIEIOBATEIbHOCTD, YKa3aHHYIO B I 1 wmin 2.

6. AHTUTEII0, KOTOpOE crienn(prIecKn pacIo3HaeT NenTH I 1o Jr0oMy 13 . 1-3.

7. AHTHTENO MO 1.6, KOTOpOe CHEMUPUIESCKH PACTIO3HAET YKa3aHHBIN MENTH]I, CBSI3aHHBIA C MOJEKYJION
MHC uenosexka I kacca.

8. T-KJIeTOYHBIN perenTop, pearupyromui ¢ TETTHIOM 110 1. 1.

9. HyknewHoBast KHCIOTa, KOAUPYIOIIAS MENTH/I 110 JII0OOoMY U3 1. 1-3.

10. HyxnenHoBas KucnoTa, Kogupyomas T-KIeTouHbIH penenTop no m.8.

11. BekTop 9KCIPECcCHH, IKCIIPECCUPYIOIINI HYKIEHHOBYIO KUCIIOTY 110 11.9.

12. KneTka-x03511H, BKIIOYAIOIIasi HyKJIEMHOBYIO KUCIIOTY 1O .9 WM BeKTOp dKcnpeccuu mo m.11.

13. Knetka-x03siMH 10 1. 12, sBisomasica aHTUTEHIIPE3EHTUPYIOIIEH KIETKOM WK ASHAPUTHON KIETKOM.

14. ®apmaneBTHUECKast KOMITO3ULIUS VISl JICUCHHS paka, cojepikaas 3peKTHBHOE KOJINIECTBO aKTUBHO-
rO WHIPEMEHTa, BHIOPAaHHOTO M3 IMENTHAA O J000My M3 miLl-3, aKTHBMPOBAHHOTO IUTOTOKCHYECKOTro T-
muM$onrTa 1o 1.5, aHTuTeNa 1o 1.6 wiu 7, T-KIeTOYHOTro penenTopa 1o I1.8, HyKISHHOBOW KHCIOTHI I10 1.9,
HYKJIEMHOBOUM KHUCIOTHI o 11.10, BekTopa 3xcnpeccuu 1o 11.11, mubo kmetkn no m.12 wnm 13; u papmanerTude-
CKHU TIPUEMJIIEMBIil HOCUTEIb.

15. ®apmaneBTHUecKass KOMIIO3HINS 1O 11.14 a7 JedeHns paka, TaKOro Kak: acTPOIWTOMA, MIIOWIHAS
acCTPOLUTOMA, AMCOMOPHOIUIACTHYECKAS HEHpPOIMUTETHATbHAS OIyXOJb, OIUTOACHAPOTINOMEI, 3MEHANMOMA,
MyJIbTA(GOPMHAS TIH00IaCTOMA, CMEIIAHHBIE TJIMOMBI, OJTUTOACTPOIIMTOMBI, MEYJIIIO0IacTOMa, PETHHOOIACTO-
Ma, HefipoOiiacToMa, TepMUHOMa, TepaToMa, TaHIJIMOTIMOMBI, TaHIVIHOLMTOMA, IIEHTpaJIbHAsl TaHTJIMOIUTOMA,
NPUMHTHBHBIE Helposkronepmainbhble onyxonn PNET (menymiobiactoma, MemysuiosnuTenroma, HedpoOia-
CTOMa, pETHHOOIAacTOMa, SMEHIUMO0IACTOMA), OITyXOJIM MapeHXUMbI LIMIIKOBUIHON >Kene3bl (IMHEOLUTOMa,
MHHE001acTOMA), OIYXOJIH, Pa3BHBAIOIINECS U3 SMEHANMHBIX KJIETOK, OITyXOJIM XOPHOUIHOTO CIUICTCHUS, HEel-
POAIHTENHATBHBIE OIYXOJIM HEOIIPEAEIEHHOTO MTPOUCXOKACHHS (TIIMOMATO3 TOJIOBHOTO MO3Ta, aCTpoOJIacToMa),
TINO0IaCTOMA, OIYXOJIb MPEACTATEeIBHOM KeNe3bl, pak MOJOYHOM jKeJe3bl, paK MUIIEBO/A, KOJOPEKTAIbHBIHA
paK, CBETJIIOKIIETOYHAS MOYEUHO-KIETOYHAs KapIWHOMA, pak Jerkux, pak IIHC, pak su4nnka, MenmaHoMa, pak
MO/DKETYAOYHOM JKeJIe3bl, IUIOCKOKICTOYHAS KapIIHOMa, JICHKeMHSs TN MeIyJI00J1acToMa, OMyX0JIH TOJICTOTO
KAIICYHHUKA, MPSIMOM KHINKH, XKETyIKa, MOYeK, JIETKUX, IOKEITyJOYHON KeJe3bl, IMpeicTaTeIbHON KeJe3Hl,
KOXH H JPYTHE OIYXOJIH, POSBIIIONINE N30BITOUHYIO KCIIpeccHto Oenka, Brimrodaromero SEQ ID NO: 28.

16. HaGop 11st iedeHns paka, CoaepIKaIiuii:

(a) KOHTeHHep, BKIIOYAIOIIUK (hapMaleBTHYECKYI0 KOMIO3HUIMIO, COJAEPXKAIyI0 HENTH] 0 JII0OoMYy U3
. 1-3, aKTHBUPOBaHHBIA IUTOTOKCHYECKHH T-muM(pOUUT 1O 1.5, aHTHTENOo 1o M6 Win 7, HyKJIEHHOBYIO KHU-
CJIOTY 1O 1.9, HYKJICHHOBYIO KHCIOTY o 11.10, BekTop 3kcnpeccuu 1o .11, mudo xierky mo mm.12 wim 13, B
BUJIC pacTBOpa WM B IHo(UIM3npoBaHHoil hopme; 1

(0) BTOpOIi KOHTEHHEP, CoAep KAl pa30aBUTENb WIM BOCCTAHABIUBAIOIIMN PACTBOP VIS JTHOPHUINZNPO-
BAaHHOTO COCTaBa.

17. HaGop 1o 1.16, OTIOTHUTENBHO COMEPIKATIIHIA:

(B) IO MEHBIIIECH Mepe eIle OJUH MENTHI C aMUHOKUCIIOTHON TIOCIIeI0BATEILHOCTHIO, BEIOpaHHOM 13 SEQ
ID NO: 1-27,29-131.

18. HaGop mo nm. 16 w17, JOTOTHUTENBHO COEPIKaIIIHiA:

(r) mHCTpYKIMHU 10 (1) MPUMEHEHHUIO pacTBOpa WM (ii) BOCCTAHOBIICHUIO W NMPUMEHEHHIO JIMO(DUIH3UPO-
BAaHHOTO COCTaBa.
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