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HOBbIE CMOCOBbl MMMYHOTEPAMMW HECKOJbKMX BUOOB OMYXOJEN, B TOM
UMCNE PAKA XENYAOYHO-KULLUEYHOIO TPAKTA N PAKA XENYOKA

HacTtosuwee wnsobpeTteHne OTHOCUTCA K NenTuaam, HYKMEeUHOBbIM KUCMOTam U
KneTkam Ans NPMMEHEHUS B MMMYHOTEPaneBTUYECKMX MeTogax. B yacTHoCcTu, HacToswee
n300peTeHne OTHOCUTCA K MMMYHOTepanuu paka. Hacrosujee msobpereHne OTHOCUTCA
Janee Kk onyxorneaccouynmpoBaHHbIM anutonam T-knetok CD8+, B OTAENbHOCTM uUnu B
KoMOMHaumMmM ¢ ApyrMuMm OnyxoneaccoummpoBaHHbIMU NENTUAAMU, KOTOPbIE CryXar Kak
aKTMBHble papmaueBTUYECKUE WHIPEAUEHTbl KOMMO3ULWUA BaKLUMHbI, CTUMYMNUPYIOLLEN
NPOTMBOONYXONEBbLIE WMMMYHHbIE OTBETbI. Hactosuwlee wnsobpereHue otHocuTcs k 33
HOBbIM NENTUAHbIM NOCNEAOBATENbHOCTAM U UX BapuaHTam, ob6pasoBaHHbIM U3 MOMNEKyn
HLA knacca | yenoBe4ecknx OnyxorneBbIX KNETOK, KOTOpble MOryT ObiTb MCMOMNb30BaHbl B
BaKLUHHbIX KOMMO3ULMNAX B LENSAX BbI3bIBAHNSA MPOTUBOOMYXONEBbLIX MMMYHHbIX OTBETOB, B

4YaCTHOCTU OTBETOB LUTOTOKCUYECKUX T-knetok (L TJT).

YpOBEHb TEXHUKN

Pak >xenyaka sBnsetcs 3abonesaHWeM, MPU KOTOPOM 3MOKAYECTBEHHbIE KMETKM
dhopMmmnpytoTcst B Crnimancton obonouke xenyaka. Pak xenyaka MOXET pasBuMBaTbCsl B
nobon YacTu xenyaka n MOXET pPacnpoOCTPaHATLCA MO BCEMY KENyAKYy U NPOHMKaTb B
ApYyrne opraHbl, B 4aCTHOCTM, MNULUEBOA, NErkMe u neyeHo. Pak xenyaka 3aHumaet
YETBEPTOE MECTO MO YacToTe pacnpocTpaHeHus B mupe, B 2002 r. 3TOT AMarHo3 Obin
nocrasneH B 930 000 cnyvaeB. 3710 3aboneBaHMe CBA3aHO C BbICOKOW CMEPTHOCTbLIO
(~800 000 cnyyaeB B rog), uU3-3a 4Yero OHO SBMSAETCS BTOPOM MO 4acTtoTe MNPUYMHON
netanbHOro mcxoga oT paka nocne paka nerkmx. OHO Gonee pacnpocTpaHeHO cpeau
MYXYMH M BO3HMKAET vauwe B CTpaHax A3MM W pasBMBAOLMXCS CTpaHax.

(http:/mww.who.int/mediacentre/factsheets/fs297/en/.)

Ha Hero npuxoasarca exerogHo 2% (25500 cny4vaeB) BCeX HOBbIX Cryyaes
3abonesaHua pakom B CLUA, ogHako aaHHoe 3abonesBaHue Gornblue pacnpoCTPaHEHO B
APYrMX CTpaHax. 3TO CcaMbli pacrnpoCTpaHeHHbIn BuA paka B Kopee, Ha KoOTOpbIv
npuxogatca 20,8% Bcex 3nMoKavyeCTBEHHbIX HOBOOOpasoBaHun. B AnoHum pak xenyaka
ocTaeTca Havmbonee pacnpocTpaHeHHbIM BMAOM paka y myxuuH. B CLUA guarHos pak
xenyaka exerogHo craeutcsa okorno 13 000 myxxkumH n 8 000 >KeHLWwmMH, OOnbLUMHCTBY U3

koTopbix 6onbLie 70 ner.

Pak >kenyaka 3aHMMaeT YeTBEPTOE MECTO MO YacToTe PacrnpoOCTPaHeHUsi B MUpe

nocne paka nerkux, MOrO4YHOWN XKENesbl, paka TONCTOM U NpsMon kiwku. Kpome Toro, pak



XKenyaka npoaomkaeT ObiTb BTOPOW MO YacTOTE NMPUYUHON NETANbHOro ncxoga ot paka. 1o
nNporHosy AmepukaHckoro obujectsa no 6Gopbbe C pakoM 4YMCNO HOBLIX CIy4aes
3abonesaHus B 2007 . NpeanonoXUTENBLHO COCTaBUNO O4WH MUMNUOH, okoro 70% us
KOTOPbIX MPUXOAUTCA Ha pasBuBalOLUMecs CTpaHbl M C HMMK cBdA3aHo okono 800 000
netanbHbIX ncxopos

(http://www.cancer.org/downloads/STT/Global_Facts_and_Figures_2007_rev2.pdf.).

B oTHoweHuMn uvacTtotbl 3aboneBaemMocTM MO BCEMY MMPY CyLLECTBYIOT
konoccarnbHble  reorpadguyeckme pasnuuus. Hanbonee  BbICOKMM NPOLUEHT
pacnpocTtpaHeHnsa 3aboneBaHWs NpPUXOAUTCA Ha A3mo u yactu HOxHon Amepuku,
Hanbonee Hu3kMn - Ha CesepHyto Amepuky. Hanbonee BbICOKUA YPOBEHb CMEPTHOCTU
3apeructpuposaH B Ynnu, AnoHun, KOxxHon Amepuke u B cTpaHax Oeisuero CoBeTcKkoro

Coto3za.

3avacTylo AmarHos paka >xenyaka CTaBUTCA Ha Mno3gHenW CTaguu, Tak Kak
CKpHUHropoe obcnejoBaHMe He npoBoaUTCS B OOMbLUMHCTBE CTpaH Mupa, 3a
NCKNIOYEHNEM ANoHMKM (M B OrpaHUYEeHHON cTeneHn B Kopee), rae obHapyXeHne 3a4acTyto
NPOVCXOANT Ha paHHen ctagun. Takum obpasom, 3TO NPOAOIKAET OcTaBarbCA Hambonee
CNOXHOW 33ajaden Ans  CneynanuctoB 3apaBooxpaHeHus. daktopom pucka Ans
3aboneBaHusa pakoMm Xenyaka asnserca bakrepuansHasa uHdekuna Helicobacter pylori (H.
pylor), kypeHue, notpebneHne conm B OOMbLUMX KONMMYECTBax W apyrme aktopsbl,
CBSI3aHHble C nuTaHnem. HebonbLuoe yncno cnyyaeB paka xenyaka (1% - 3%) cBsizaHbl €
CYHAPOMOM HacrneiCTBEHHOW NPeLpacronOXeHHOCTN K paky xenyaka. Mytauum reHa E-
KagxepuHa npoucxoaat npubnusmtencHo y 25% cemen ¢ ayTOCOMHbIM AOMWHAHTHbIM
reHOM NPeapacnonOXEHHOCTN K paky >xenyaka Anddy3HOro svaa. 3TOT NoaBui paka
Xenyaka — Mnonyyun  HasBaHMe  HacneacTBEHHbIM AMdPysHbIM  pak  Kenyaka.
Llenecoobpa3sHbim MOXET ObiTb MPOBEAEHUE TEHETUYECKOrO KOHCYNBLTUPOBAHUS W
NPUHATUE BO BHMMAHWE NPOPUNAKTUYECKON FaCTPIKTOMUA B HOHOM BO3pacte npu

6eccUMnTOMHOM NPOTEKAHUN YCEYEHMS 3aPOAbILLEBOW NTUHUN.

CTeHKn xenyaka CoCTOAT M3 TPexX CnoeB TKaHewn: cnusnctoro (rmybuHHOro) cros,
MbILLEYHOMO (CpeaHero) cnos n Cepo3Horo (kpamHero) cnos. Pak »kenygka pasBMBaeTcs B
KNneTkax, BbICTUNAOLWMX CrM3UCTYI0 0OO0MOYKY, U pacnpoCTPaHAETCA BO BpPeEMSA pocTa BO
BHELWHME crion. [puMeHSIOTCA YeTbipe CTaHaapTHbIX cnocoba nevyeHus. JleyeHme paka
Xenyaka MOXET BKOYaTb XMPYPruyeckyo onepaymio, XMMmMoTepanuio, fiy4yeByo Tepanmio

Unn xumuonyyesyto Tepanuio. Onepayms SBNSETCS OCHOBHbIM CNOCOOOM NeyeHus paka



xenyaka. Llenbio onepauymn sBnsieTcs nNpoBefeHne MOMHOW pe3ekymy C oTpulaternbHbIiM
xvpyprudeckum kpaem (pesekuyua tuna RO). OgHako npubnuautenbHo 50% naymeHTos,
BOnbHbIX MECTHO-PaCnPOCTPAHEHHBIM PaKOM >Xenyfka, He MOryT ObiTb MOABEPrHyThbl
pesekumm TMna RO. Tun R1 ykasblBaeT Ha MUKPOCKOMUYECKME MPU3HAKN HEMOMHOM
pesekuun (NonoXuTenbHble Kpas); M R2 ykasblBAeT Ha MaKpPOCKOMUYECKME MPU3HAaKKU
HEMNOMNHOM pesekumn, HO 6e3 OoThaneHHOoro pacnpocTpaHeHus 3abonesaHusa. Mcxop ans
nayveHTa 3aBWCUT OT CTaguM paka BO BPEMS MOCTaHOBKU AuarHosa (PykoBoacTBO Mo
KNMUHUYECKOW NpakTuke B OHKororum HauymoHanbHou oHkonornyeckon cetun CLUA (NCCN

Clinical Practice Guidelines in Oncology™).

MNpoueHT BbIKMBAEMOCTU B TeyeHMe 5 neT B cnyvyae pagukanbHOW pesekumu
cocraenset 30-50% pna naymeHTos Ha |l ctagum 3abonesanunsa un 10-25% ansa naymeHToB
Ha Il ctagun 3abonesaHus. [na 3TMX NaUUEHTOB CYLLECTBYET BbICOKas BEPOSITHOCTb
NOSABIEHMS NOKarbHbIX U CUCTEMHbIX peunansoB. Metactasbl nossnsaworca y 80-90% nuy,
BOnbHbIX PakoM Xenyaka, a nokasarenb LWeCTUMECAYHON BbPKMBAEMOCTN paBeH 65% ans
TeX, KOMy AnarHo3 Obin MOCTaBMNEH Ha paHHUX cTagusx, U1 meHee 15% ansa Tex, Komy

AMarHo3 Obin NocTaBneH Ha No3AHUX CTaausAX.

Takum obpas3om, 4O CUX MOP CYLLECTBYET NOTPEOHOCTL B HOBOM, 3GOEKTUBHOM U
f6e3onacHom crnocobe neyeHus paka Kenyaka, KapuuHOMbl MPeACTaTenbHOW >Kenesbl,
KapuMHOM NOMoCTM pTa, MNMNOCKOKNETOMHOW kapuuHombl nonoctn pta (OSCC), octpown
muenougHon nevkemmn (AML), BbisbiBaemom H. pylori MALT-nMMOMbI, KapUUHOMbI
TONCTOrO KULLEYHUKA/KONOPEKTaNbHOrO paka, rmmobnactombl, HEMENKOKNETOYHOro paka
nerkux (NSCLC), kapuuHOMbl LUENKM Matku, paka MOMOYHOW >Kenesbl 4YenoBeka, paka
NPeAcTaTtenbHON Xernesbl, paka TONCTOrO KULLIEYHWKA, paka MNOAXKENyAOYHOMW >Kenesbl,
NMPOTOKOBOW aAEHOKAPLUHOMbI MOAXENYAOYHON >KEenesbl, paka SUYHMKA, MNOYEYHOo-
KNETOYHOWN KapLUWHOMbI, paka neyvyeHun, onyxonemn rofiloBHOro Mo3ra pasnmyHbiX PeHOTUNOB;
Nenkemun, Takon kKak octpas numdobnactHas nenkemus (ALL); paka nerkmx, capkombl
tOWHra, 3HAOMETPMANbHOrO paka, MMNOCKOKMETOMHON KapuMHOMbI [OMOBbl W LUEeW,
3NUTENManbHOro paka ropTaHu, KapuywHOMbl MULWEBOAA, KapLuMHOMbI POTOBOW MNOMOCTH,
KapUMHOMbl MOYEBOrO MNy3blpsi, KAPUMHOM SIMYHUKA, MOYEYHO-KIETOYHOW KapLMHOMBbI,
artMnMYECKOA MEHWHIMOMBbI, NanumnispHON KapUMHOMbI LUMTOBULHOW >Kenesbl, Onyxornemn
FONOBHOrO MO3ra, KapLUMHOMbI CITFOHHOTO MPOTOKa, paka LUENKN MaTKW, 3KCTPaHOAanbHbIX
T/NK-KNEeTOUHbIX NMMMOM, HEXOXKMHCKON NUMMOMbI M 3MTOKAYECTBEHHBLIX COMUAHbLIX

OMyxornel nerknx M MOMOYHOW >Kenesbl, a TakkKe APYrux BULOB OMyXonew, B Lensx



YNyyLIEeHNs CamMOYyBCTBUSI NauneHToB 6e3 NpMMEHEeHNs XMMMOTEepPaneBTUYECKUX CPEACTB

UMK 3Ke APYrX Npenaparos, KOTOpble MOTrYT Bbi3blBaTb CEPbe3Hble NOBOoUHbIE 3 EKTHI.

B HacTosiee un300peTeHne BKIMOYEHbl MNEenTuAbl, KOTOpble  CTUMYMMPYIOT
WMMYHHYIO CUCTEMY W  BbIMOMHSAT  (OYHKUMIO  NPOTMBOOMYXONEBbLIX Npenaparos

HEeMHBA3UBHOro crocoba BO3eNCTBUS.

KpaTtkoe nsnoxeHue CyLHOCTN N3006peTeHuns

Ctumynaums  MMMYHHbIX OTBETOB  3aBUCUT OT  MPUCYTCTBUS  aHTUIEHOB,
pacno3HalWmMXCd WUMMYHHOW CUCTEMOW  XO3FMHa Kak  JyxepogHble. OTKpbITUE
CYLLECTBOBAHNSA  OMyXOneacCOUMUPOBAHHbLIX  aHTUFEHOB  MOBLICMIIO  BO3MOXHOCTb
NCNOMNb30BaHUS MMMYHHOW CUCTEMbl XO3siMHa ANsi BMeluaTenbCTBa B POCT OMyXOmNW.
PasnunyHble MexaHusmbl oObeauHeHus obenx BEeTBEW WMMYHHOW CUCTEMbI, Kak
ryMopanbHOW, TaKk U KIETOYHOW, UCCINEAYIOTCA B HacTosLee BpeMs AN MMMYHOTeEpanum

paka.

Cneyudunyeckme 3MnemMeHTbl KMETOYHbIX WMMYHHbIX OTBETOB CMOCOOHbI K
cneynunyeckomy pacnosHaBaHMIO U YHUUTOXEHUIO OMyXOreBbIX KIETOK. BbigeneHue
yutotokendeckux T-knetok (LUTIT) u3 nonynayun onyxonb-MHPUNETPUPYIOLMX KIETOK UM
n3 nepudeprnyeckon KpoBM MpeanonaraeT, YTo Takue KNETKM WUrpardT BadKHYH Ponb B
NPMPOAHON NMMYHHOW 3awymTe NpoTmB paka. B yactHoctn, CD8-nonoxuTtenbHble T-KNeTkn
(TCD8+), «koTopble pacno3HaloT Monekynbl | kmacca rmaBHOrO  KOMMMeKca
rucrocoemectumoctn  (MHC) ¢ nentuaamun, cocrodwmmm  obblHO 13 8-10
aMWHOKMCMNOTHbLIX OCTaTkoB, 0OpasoBaHHbIX M3 OenkoB Mnu AedeKTHbIX PUBOCOMHbIX
npoaykrtos (DRIP), Haxogswmxcs B UMTO3OMWN, UrpatoT BaXKHYKO POfib B 3TOM OTBETE.
Monekynbl MHC 4enoBeka HasblBalOTCA TakKKe YENOBEYECKUMM NENKOLUTAPHBbIMU

aHTureHamm (HLA).

Cywecteytor AaBa knacca wmonekyn MHC: wmonekynei MHC | knacca,
BCTpevaromeca Ha BONbLUMHCTBE KNETOK, nmetowmx a4po. Monekynsl MHC coctoat us
anba-Tspkenon yenn n 6eta-2-mukpornobynmHa (peuyentopel MHC knacca ) unu anbga-
n ©Oeta-yenn (peuentopbl MHC «knacca Il), cCOOTBETCTBEHHO. WX TpexmepHas
KoHopmauma obpasyer ceA3biBaOWyd 60po3gky, KoTopas uUcnonb3yetcs  AnS
HEeKOBaneHTHoro B3anmogenctemsa ¢ nentmagamn. MHC knacca | npeseHTupytoT nentuael,
obpasyowmecs npy NpPoTEONUTUYECKOM pacLUenfieHnn NPEeNMYLLECTBEHHO 3HAOMEHHbIX

6enkos, npogyktoB DRIP n 6onee kpynHbix nentugos. Monekynsl MHC I knacca moryt



BCTPEYaTbCA MNPEMMYLLUECTBEHHO Ha MPO(EeCCUOHanNbHbIX aHTUIEHNPE3EHTUPYIOLLMX
knetkax (AlK). B nepsyo o4vepenb, OHWM MPE3EHTUPYIOT MNENTMAbl 3K3OreHHbIX WNn
TpaHcmembpaHHbix GenkoB, koTopble nornowatotcs AlK B nepuog sHaoumtosa W
BrnocneacTsuMn npoueccupytotca. Komnnekcel M3 nentuaa u monekyn MHC | knacca
pacnosHatotcad CD8-nonoxutenbHbIMA LUTOTOKCUYECKUMU T-numdoumTamMmm, HeCcyLmmm
nogxoaawmn T-knetouHbin pedentop (TKP), Toraa kak KOMMneKChbl U3 NenTuaa U MOMneKyn
MHC Il knacca pacnosHawotcas CD4-nonoxuTenbHbIMU  XENnepHbIMU  T-KneTkamu,
Hecywmmn noaxoaawmn TKP. Xopowo wussectHo, yto TKP, nentng n MHC wacto

BCTPEYalOTCH B CTEXMOMETPUYECKOM COOTHOLIEHNN 1:1:1.

Ana Toro ytobbl NENTUL UHULUKUPOBAr (Bbi3blBarn) KNETOYHbIA UMMYHHbIW OTBET, OH
JOMKeH cBasbiBaTbCA ¢ Monekynon MHC. 3ToT npouecc 3aBucuT OT annens Monekynbl
MHC wun cneyuduyecknx nonuMopgpn3MoB aMUHOKUCIIOTHOM MOCNeAoBaTENbHOCTU
nentuaa. MNentnabl, ceasbiBaowmecs ¢ MHC | knacca, kak npasuno, umetTt 8-12
aMUHOKNCMNOTHBIX OCTaTkoB B ANMHY M OObIYHO CopepaT ABa KOHCEPBATUBHbIX OCTartka
(«skopu») B UX NOCNefoBaTenbHOCTU, KOTOPble B3aUMOAEMWCTBYIOT C COOTBETCTBYIOLLEN
ceasbiBarowen 6oposakon monekynosl MHC. Takum obpasom, kaxgbii annens MHC umeer
«CBSA3bIBAOLMA  MOTMB», OMPEAENAWMA, Kakne nentuabl MOryT crneyuduyecku

CBSI3bIBaTbCHA CO CBA3bIBatOLLEN BOPO3aKON.

B 3aBucawen ot MHC | knacca MMMyHHOW peakymm nentuibl HE TOMbKO AOMKHbI
ObiTb B COCTOSIHUN CBA3bIBATbCA C KOHKPeTHbiMM Monekynamm MHC | knacca,
3KCMpeccnpyeMbiMA OMyXOneBbIMN KNETKaMM, HO OHU TakXKe AOMKHbl pacnosHaBartbcsa T-

KneTkamm, Hecywmmmn cneyundundeckne T-knetoyHble peuentopbl (TKP).

AHTUreHbl, KOTOPbIE Pacno3HalTCA onyxonesbiMu cneymdpudeckumu LTI, To ecTb
WX 3nuTonNbl, MOryT ObITb Monekynamm, obpasoBaHHbIMU U3 NIOOOro knacca 6enkoB, Taknx
Kak PepMEHTbI, PELENTOPbI, PaKTOPbl TPAHCKPUNLUUKN U T.4., KOTOPbIE 3KCNPECCUPYIOTCA U,
MO CPaBHEHWUID C HE WU3MEHEHHbIMU KNETKaMM TOrO & MPOUCXOXKAEHUSA, HaXOAATCA B

NOBbILLEHHOM KONM4YeCTBe B KNeTKax COOTBGTCTByI-OLLIGﬁ onyxonu.

AKTyanbHas Knaccudukayuss  OnyxorneaccouumpoBaHHbiX aHTureHos (TAA)
BKITIOMAET CreayroLme OCHOBHbIE rpynnbl:

a) PakoBO-TECTUKYNSPHbIE aHTUrEHbl: NEPBbIE B UCTOPUN UAEHTUULNPOBAHHbLIE
TAA, KOTOpble MOryT pacnosHaBaTbCsl T-KMNeTkamu, npuHaanexar K 3TOMYy Knaccy,

Ha3bIBaABLLEMYCSl NMEPBOHAYAINbHO «PaKOBO-TECTUKYNSPHbIE aHTureHbl» (CT), Tak Kak ero



UrneHbl 3KCMPECCUPYIOTCA B OTNMYHBIX MO MMCTONOrMYECKON CTPYKTYPE ONyXOmnsxX YENoBeKa,
a cpean HopMarnbHbIX TKAHEN — TOMNbKO B CrepMaroLuTax/CnepMaToroHnsaxX CEMEHHUKa U,
u3spegka, B nnaueHTe. Tak Kak KINeTKM CEMEHHMKa He aKcnpeccupyoT monekynel HLA | w
Knacca, TO 3TWU aHTUreHbl He MOryT BbITb pacno3HaHbl T-KNETKaMmy B HOPMaribHbIX TKaHAX
W, MO3TOMY, MOryT pacCMaTrpuBaTtbCs Kak MMMYHOMOrMYecKkn ornyxornecneympuyeckme.
XopoLlo n3secTHbIMKU npumepamn aHtureHos CT asnsatotcs uneHbl cemenctsa MAGE vnun
NY-ESO-1.

b) AHTureHbl auddepeHuyraumn: gaHHole TAA BCTpPeYaloTCs B OMyXONeBbIX W
HOpManbHbIX TKaHAX, W3 KOTOpbIX obpasyerca onyxonb; OOMbLUMHCTBO U3  HUX
MIOHapyXeHoO B MenaHoMax W HopMmanbHbIX MenaHouyutax. Muorve wu3  aTux
nMHuecneyundunyecknx Oenkos MenaHouMToOB Y4acTBYOT B OMOCUMHTE3e MenaHuHa W,
No3TOMY, He ABMAIOTCA onyxonecneynguyecknMmmn, o4HaKko, HECMOTPA Ha 3TO, OHWU LUMPOKO
NMPUMEHSAIOTCA B MPOTUBOPAKOBOW Tepanuu. [pumepbl BKMAOYAOT, HO 6e3 orpaHudeHus,
TMpo3uHady n Melan-A/MART-1 gna menaHombl unu PSA ans paka npeacrarenbHOu
xernesbl.

C) MnepakcnpeccMpoBaHHble TAA: reHbl, Koaupyrouime LLINPOKO
akcnpeccupoaHHbie TAA, Bbinyn 0BHapyXeHbl B OTAMYHBIX NO FTMCTONOrMYECKON CTPYKTYpe
OMnyXxonsix, a TaKKe BO MHOMMX HOPMarnbHbIX TKaHAX, B OCHOBHOM, C 6onee HU3KUM
YPOBHEM  3KCMpeccun. BO3MOXHO, 4YTO MHOMME 3NUTOMbl, NPOLECCUPYEMbBIE U
NOTEHUNANbHO MPEe3eHTUPYEMbIE HOPMArbHbIMU TKAHAMW, HaxXOAATCH HWXKE MOpPOroBoro
YPOBHS AN pacrno3HaBaHus T-kneTkamu, B TO BPEMS Kak WX TUNepakcnpeccuss B
OMyXONEBbIX KMETKax MOXET MWHULUUMPOBaTb MNPOTMBOPAKOBbLIA OTBET, HapyLlas
YCTaHOBMBLUYIOCS paHee TONMepaHTHOCTb. M3BeCTHbIMM npumepamm TAA 3TOro knacca
asnatoTca Her-2/neu, cypsumsuH, Tenomepasa unm WT1.

d) Onyxonecneyunguyeckne aHTUreHbl: faHHble yHUKaneHble TAA obpasyoTcs B
pesynbTare MyTauyum HopmarnbHbIX reHOB (Takux kak B-kateHunH, CDK4 n 1.4.). Hekotopble
M3  3TUX  MOMNEKYNSPHbIX  WM3MEHEHMW  accouMmpoBaHbl C  HEOMMacTUYECKOW
TpaHchopmayunen nunu nporpeccmnen. Onyxonecneynduyeckmne aHTUreHbl, kak npasuno,
CNOCOOHbI BbI3BaTb CUMbHbIE MMMYHHbIE OTBETbI, HE BbI3blBas pPUCKa ayTOMMMYHHbIX
peakyMn no OTHOLLUEHUO K HOpManbHbIM TKaHaM. C ApYyron CTOPOHbI, AaHHble TAA B
OOMbLWNHCTBE CNyYaeB UMEKOT OTHOLUEHWE TOMBbKO K ONPEAENeHHOW OMnyXxornu, Ha KOTOPOu
OHU ObINN NAEHTMPULNPOBAHBI, U OObIYHO HE ABMAITCA OBLMMKN A4NA MHOTUX OTAEMNbHbIX
ONyxOonen.

e) TAA, ofpasylowmecs B pesynbrate aHoOManbHbIX MOCT-TPAHCMASILUMOHHBIX
moandumkaumn: Takme TAA moryT obpasoBatbcsl 13 OEnKOB, KOTOPblE HE SABMATCA HU

crneymdruyeckMmMm, HA rMnepaKkCnpPeccnpoBaHHbIMU B OMYXOMNAX, O4HAKO, HECMOTPS Ha 3TO,



CTaHOBATCA OMyXOreacCoUyunpoBaHHbIMA B XOA4E MOCT-TPaHCNSALUMOHHbBIX MPOLECcCOoB,
NPOVCXOAALLMX NPEUMYLLIECTBEHHO B onyxonsX. [1pyMmepbl ANA 3TOro knacca BO3HUKAKOT B
pesynbTarte M3MEHEHWs Xapaktepa [MUKO3UNUPOBAHUS, MPUBOASALLEMY K MNOSABMEHUIO
HOBbIX 3MUTOMOB B Onyxonsx, kak B cnydae MUC1, unu npu Takux kak Oenkosbin
CMNaMcuUHr BO BpemMs Jerpagauuyn, KOTOpbIA MOXET WM MOXET He ObITb
onyxonecneympunyecKnum.

f) OnkoBupycHble Genku: aaHHble TAA SBNAOTCA BUPYCHbIMM Oenkamu n mMoryT
urpaTb BeAyLLYIO porfib B OHKOF€HHOM MnpoLecce, U, Tak Kak OHU SABMASIOTCA YYXXepPOAHbIMA
(He 4enoBe4yeckoro MNPOUCXOXKAEHNS), OHM MOINYT MNPOBOLMPOBATb [-KNETOYHbLIA OTBET.
MNpumepamu Takmx Oenkos ABMAIOTCA BUPYCHble OEnkn YyenoBeyeckon nanumnnombel TUNa

16, E6 n E7, koTOpble 3KCNPECCUPOBaHbI B KMNETKaX KapLyMHOMbI LLUENKU MaTKW.

Ana Toro utobbl 6enkn BbINK pacno3HaHbl UUTOTOKCUYECKUMU T-numdouutamn B
Ka4yecTse onyxonecneympunyeckoro uUnm —acCouMMpoOBaHHOTO aHTUreHa, u 4Tobbl OHM
MOIMM MCNOMb30BaTbCs B Tepanuu, AOMKHbI BbIMNONHATLCA OCOoOble npeaBapuTenbHbIe
TpeboBaHMA. AHTUreH AOMKEH 3KCNPeCcCUpoBaTbCs MNPEUMYLLECTBEHHO OMyXOneBbIMU
KneTkamu, U He 3KCMpeccupoBaTbCH UMW 3KCMPECCUPOBATLCA B CPaBHUTENBHO Marom
KONMMYeCcTBE 340PpOBbIMU TKaHaAMW. [anee xenaTtenbHo, YTOObl COOTBETCTBYIOLLMIA aHTUMEH
He TONMbKO MPUCYTCTBOBan B KakOM-nNnbOO BMAE ONyXOmnu, HO U TakkKe MMEN BbICOKYHO
KOHUEeHTpaumio  (T.e. 4YUCNO  KOMWA  COOTBETCTBYIOLLEro NenTuaa Ha  KNeTKy).
Onyxonecneyuguyeckne n onyxorneaccoymmpoBaHHble aHTUreHbl 4acto obpasoBaHbl U3
0enkoB, HanpsMyld 334eMCTBOBaHHbIX B TpaHcopmMauMm HOPManbHOW KINETKM B
OMyXONEBYIO, B CBA3WN C (PYHKUMEW, HanpuMMep, NPW KOHTPOME KMETOYHOro LuMKna unu
nogasneHnn anonto3a. Kpome TOro, HMCXOAsWMEe MueHn OenkoB, HenocpencTBEHHO
ABMNSOWUXCA NMPUYMHON TpaHcopmaymm, MoryT ObiTb NPeACTaBneHbl B MOBbILLEHHOM
KOnmMyecTBe W, Takmm oOpasom, OnocpefoBaHHO OMyxoneaccouMmpoBaHHbIMKU. Takue
OMOCPEAOBAHHO OMyXOneacCoUUNPOBAHHbIE aHTUrEHbl MOrYT Takke ObiTb MULLEHAMMU
BaKkuuHaumoHHoro noaxoaa (Singh-Jasuja H., Emmerich N. P, Rammensee H. G., Cancer
Immunol. Immunoether. 2004 Mar; 453 (3): 187-95). B oboux cnyyasx Heobxoammo,
4yTOObl 3NUTOMNbI MPUCYTCTBOBaNM B aMMWHOKWCIIOTHOW MOCNELOBAaTENbHOCTM aHTUreHa,
MOCKONMbKY Takon nentua (KMMMYHOrEHHbI NenTua»), KoTopbin obpasoBaH U3
OnyxosieaccoUnmMpoOBaHHOrO aHTUreHa, AOMKEH BECTU in Vitro unn in vivo K T-KNeTo4YHOMY

oTBETY.

Mo cywecTsy, Nobon nenTng, cnocobHbIM cBA3bIBATLCA € Moniekynon MHC moxer

BbINOMHATL PYHKLUMIO T-KneTouHoro anutona. MNMpeasapuTenbHbIM YCNoBUEM AN UHAYKLMM



T-knNeToyHoOro oTeetra in vitro wnu in vivo €BNAETCA NPUCYTCTBME T-KNETKM C
cooTBercTBylOLUM TKP 1 OTCYTCTBME MMMYHOMOIMYECKOW TOMNEPAHTHOCTU K LaHHOMY

KOHKPETHOMY 3MUTONMYy.

MoaTomy onyxoneaccouumpoBaHHble aHTureHol (TAA) aBRAKOTCA  OTNPaBHbIM
NMyHKTOM Ana  pas3paboTkym npoTMBOPAKOBOW BakuuHbl. MeToabl wmaeHTMdukaymm wu
xapaktepuctmkn TAA oCHOBaHbI Ha ucnonb3osaHun LITJ1, koTopble MOryT ObiTb BblAENEHbI
M3 KPOBW NAUMEHTOB WUNWN 340POBbIX CYyOBLEKTOB, UMW e OHW MOryT ObIT OCHOBaHbl Ha
reHepupoBaHnn AnddepeHymnaneHbIX TPaHCKPUMLUOHHbIX npodunen unm
anddepeHymanbHbIX NaTtTepHOB MNENTUAHOW 3KCMPECCUN MEeXAY OnyxXoneBbiMU U

HOPManbHbIMU TKAHAMMW.

OpHako naeHTUMKaLUna reHoB, rmnepakCnpecCUpPoOBaHHbIX B OMYyXOMNEBbIX TKaHAX
WNW  YEnoBEYECKUX  OMyXONeBbIX  KMETOYHbIX  FMUHUAX WKW XK€  CENEeKTUBHO
3KCNPECCUPOBAHHBIX B TaKUX TKaHSAX WU  KMNETOYHbIX JMHUSAX, He JaeT TOYHOM
nHpopmaymm o6 UCMOonNb3OBaHUN AHTUMEHOB, TPAHCKPUOMPOBAHHBLIX C AaAHHbIX FEHOB, B
UMMYHOTEpanun. 3To 0BYyCrOBMEHO TEM, YTO TOMNbKO OTAENbHAs Cybnonynauus anUTonos
3TUX aHTUTEHOB NOAXOAUT ANSA TAKOro NMPUMEHEHUS, TaK Kak T-KneTka C COOTBETCTBYHOLLUM
TKP pomkHa ObiTb B Hanuuun, KU Heobxogmmo, 4ToObl OTCyTCTBOBana wunu Obina
MUHUMAnbHOW WMMYHONMOrM4Yeckasi TOMEPaHTHOCTb K 3TOMY KOHKPETHOMY  3MWTOMNy.
MoaTomy BaHO BbIOpaTb nNUWb Te NEenTuabl M3 TUNEPIKCNIPECCUPOBAHHBIX UMK
CENEKTMBHO 3KCMPeCCUPOBaHHbIX OEnKoB, KOTOpPbIE MPE3EHTUPYIOTCA B COEAUHEHMM C
monekynamm MHC, npoTMB KOTOPbIX MOXET ObiTb OOHapyxeHa MyHKYMOHanbHas T-
knetka. Takaa dyHKUMOHanbHaa T-knetka onpepenseTca kak T-KneTka, Kotopas npu
CTUMYNSAUMM  cneyuuyecknm aHTUreHoM MOXeET ObiTb pacnpocTpaHeHa MNOCPEACTBOM
KNOHMPOBaHNA N CnocobHa K BbINONMHEHNIO 3EKTOPHbIX hyHKUMIA («3adhdekTopHasa T-

KneTkar).

T-xennepHble KMNETKU WrpardT BaXKHYK pPonb B ynpasneHun 3hdekTopHON
dyHkymen LTJT B npoTMBOOMYXONEBOM MMMYHUTETE. OnUTOMbl T-XENMNEPHbIX KIETOK,
MHULMNPYIOLUNE OTBETbLI T-XENMepHbIX KMETOK Tuna Twhi, NoAAEepXKUBaOT 3GPEPEKTOPHbIE
YHKL MK CD8-nonoxuTenbHbIX KUNNEPHbIX  T-KMEeToK, KOTOpble BKIIHO4aIOT
LUTOTOKCUYECKNE (PYHKLMMW, HanpaBri€HHbIE MPOTMB OMYXOMNEBbIX KMETOK, MPOABMSIOLNX
ornyxoneaccouyMmpoBaHHble  Komnnekcel w3 nentmaoB uU MHC-Ha wux knetovHou
noBepxHocTn. Takum ob6pasom, onyxoneaccoyumpoBaHHble MNEnTUAHbIE 3nuTonbl T-

XEnnepHbIX KMeTOK, OAHW WUNWM B KOMOMHaUUW C APYrMM OMyXxoreaccoumMpoBaHHbIMU



nentnaamMmm, MOryT Cny>XUTb B Ka4veCTBe aKTUBHbIX q)apmaueBqueCKmx MHIPEeaNEHTOB

BaKLMHHbIX KOMMO3MLWIA, KOTOPbIE CTUMYIUPYIOT MPOTUBOOMYXONEBbIE MMMYHHbIE OTBETbI.

Kpatkoe onncaHmne 4yepTexen

durypa 1. [llpumep macc-cnektpa CDC2-001, [AeMOHCTpUpYOLWMA — ero
npeseHTayuio Ha obpasuye nepsuyHon onyxonn GC2464. AHanun3 ¢ nomoupio XX-MC ¢
cuctemonm  uoHusauum B HaHoanektpocnipee (NanoESI-LCMS) npowussogunu Ha
nenTuaHoM nyne, anmMpoBaHHOM 13 obpasua TkaHn PXK 2464. Macc-xpomarorpamma ans
m/z 597,3501 £ 0,001 [Ja, z = 2 nokasblBaeT MUK nentmga CO BPEMEHEM yaepaHua
151,63 muH. B) BbisiBneHHbI Nk B Macc-xpomarorpamme npu 151,63 MuH oBHapyxeH
curHanom ana m/z 597,3501 Ha macc-cnektpe. C) MHAYLMPOBaHHbIA CTONKHOBEHUEM
MacCC-CnekTp 3atyxaHusi n3 BbIOpaHHOro npealwectseHHuka m/z 597,3501, sanucaHHbIn
npu akcnepumeHte nanoESI-LCMS npu 3agaHHOM BpeMeHu yaepXaHus, nojTeepaun
npucytctene CDC2-001 B onyxonesom obpasuye GC2464. D) LabnoH dparmeHTaymm
CUHTETMYECKOro KoHTponbHoro nentuaa CDC2-001 3anuceiBann W cpasBHMBaNn C
wabnoHamn  parmMeHTauMmM  reHepupoBaHHbIX  MpupoAHbIX  nentugos  TUMAP,

npegcTaBnenHbix B Gur. C ans BepudmKkaymnm nocneaoBarensHOCTHU.

durypa 2: Mpodunm akcnpeccun MPHK BbiGpaHHbIX 6enkoB B HOpManbHbIX TKAHAX
n 25 obpasuyax TkaHewn paka xenygka

a) CDC2 (MaeHTudpumkarop Habopa npob: 203213_at)

b) ASPM (MaeHTndukarop Habopa npob: 219918_s_at)

durypa 3. OTtgenbHble pesynbTatbl NENTUA-CNEUMPUYECKON UMMYHOTEHHOCTU in
vitro nentngos TUMAP | «knacca. CD8+ T-kneTkm npyMmpoBanu C MOMOLLbIO
MCKycCTBEHHbIX AlK, Harpy»eHHbIX peneBaHTHbIM (NeBasi CeKUMs) U HeperneBaHTHbIM
nentTuaom (nNpaBasi CeKuus), COOTBETCTBEHHO. [locne Tpex UWMKNoB CTUMYyNnauum
obHapy)XeHune KNeToK, pearnpyrowmnx ¢ nenTngom, Nnpou3BoaMnoChL C NOMOLLBbIO ABOVHOMO
OKpalMBaHUA pPEeneBaHTHbIMA W  HepeneBaHTHbIMM  A*2402-mynsTumepamu. Cpeau
NMoKasaHHbIX KNETOK NPOBOANMIY reNTUPOBaHME XmMBbIX NumdoumTtos CD8+, n yudpamm Ha

ToYkax ob6o3Ha4YeHa npoUeHTHaA AonA MynbTUMEpP-NONOXUTENbHbIX KINETOK.

MoppobHoe onncaHne n3odpeTeHmns
Bce TepmuHbl, MCNOMb3yemMble B KOHTEKCTE AaHHOr0 M300pETEHUsi, €Cnn He
yKa3aHO WHOE, WUMEKT 3HaYeHusl, AaHHble Hwke. [oHATME «nenTug» B KOHTEKCTE

HacToALlero onncaHunA obo3Havaer ceprn aMMHOKNCNOTHBIX OCTaTKOB, CBA3aHHbIX APYr C
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APYrOM TUMWYHO MENTUAHLIMA CBS3SAIMW MeXAy anbda-aMUHHbIMKU U KapOOHUIbHBIMN
rpynnamu CMEXHbIX aMUHOKUCHOT. [peanoytutensHo, YToObl NenTuabl UMenn AnvHy B 9
aMWHOKNCIOT, HO OHM MOTYT ObITb KOpPO4e, ANMHOW B 8 aMUHOKNCHOT, U gnnHHee — 10, 11,

12, 13 unn 14 aMNMHOKUCNOT B ASTNHY.

MoHATMe «OonuUronenTua» B KOHTEKCTE HacTOSLLEro onvcaHusi obo3HavaeT cepum
AMWHOKUCINOTHBIX OCTaTKOB, CBSI3@HHbIX OAMH C APYTUM TUMWYHO NENTUAHLIMU CBSA3SIMU
MeXxay anbga-aMUHHbIMKM U KapOOHWUMbHBLIMW TPYNNaMu CMEXHbIX aMUHOKMCHOT. [nuHa
onvronenTuaa He OCOOEHHO BaxHa AN M300peTeHuss 40 Tex Mop, Nnoka B HeM
COXPaHSIIOTCA Hagnexaiyme anuton unu anutonbl. OnuronenTuabl, Kak NpaBuno, COCTOAT
13 MeHee Yyem npumepHo 30 aMMHOKUCIOTHbBIX OCTaTKOB B ANUHY 1 6onee Yem npuMepHo

14 aMVHOKNCNOT B ASNHY.

MoHsTHMe «nonunenTua» O0OO3Ha4YaeT CepuuM  aMUHOKUCIIOTHbIX  OCTaTKOB,
CBSI3aHHbIX OAWH C APYrMM TUMUYHO MENTUAHBIMM CBA3AMW MeXAy anbga-aMUHHBIMUA U
KapOOHMINbHLIMK TPYNNaMM CMEXHbIX aMUHOKUCIOT. [nuHa nonvnentuga He ocoBeHHO
BaXkHa ANs U300peTeHust JO TexX Mop, Noka COXPaHSTCA Hagnexawme anutonbl. B
OTMNMYME OT MOHATUIN «NENTUA» UMK KONUrONenTUa», MOHATUE «MOMUMNENTUAY» BBEAEHO ANA
0603Ha4YeHVss MOMeEKyn, cogepxalux 6onee yem npubnuautensHo 30 aMUHOKUCIOTHBIX

OCTaTKOB.

MenTtua, onuronenTtug, 6€nok NN NONMUHYKNEOTU, KOAUPYIOLLUA TaKyt0 MOMEKYNY,
ABMNSAETCA KMMMYHOrE€HHbIM» (U, TakKMM 06pasoM, «KMMMYHOTEHOM» B pamMKax HacTosILLero
n3obpeTeHns), ecnn OH ChocCOoBeH WHAYUMPOBaTb WMMYHHbIA OTBET. B KOHTekcTe
HacTosawero n3obpeTeHuss UMMYHOTEHHOCTb  nony4vaetr 6Gonee  cneyuduyeckoe
onpegeneHne kak CrnocoBHOCTb WMHAYUMPOBATb T-KMETOYHbIA OTBET. Takum oBpasom,
«MMMYyHOreH» OyaeT npeactaBnaTb COOOM MOMekyny, kotopas cnocobHa MHAyUMpOBaTb
WMMYHHbIA OTBET, WU, B Cfy4yae HaCTOALWEro un3obpeTeHus, MOIMEKyny, CrnocoOHYH

MHAYLUMPOBaTb T-KNETOYHbIN OTBET.

Ons T-KNETOMHOro «anuTona» HeobXxoAuM KOPOTKMW MEnTUA, KOTOPbIA CBS3aH C
peuyentopom MHC | knacca, obpasyiowmm TpexuneHHbli komnneke (anbda-yens MHC
knacca |, 6era-2-mukpornobynuH 1 nenTug), KOTopbIn MOXET ObITb pacno3HaH T-KNeTkon,
Hecyllen noaxoasilnin  T-KNETOYHbLIM PELEnTop, CBA3LIBALMACA C  KOMIMMEKCOM

MHC/nentua ¢ noaxoaswen apduHHOCTbIO. [enTuabl, CBA3bIBAOLWMECS C MOMeKynamu
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MHC | knacca, kak npasuno, UMEKT ANWHY B 8-14 aMMHOKUCNOT U, B OCOBEHHOCTH, Kak

npaBuno, ANUHY B 9 aMUHOKUCIIOT.

Y 4enoBeka UMEETCS TPU PasfUYHbIX FEHETUYECKUX NOKyCa, KOTOpble KOAUPYIOT
monekynel MHC | knacca (monekynel MHC yenoBeka HasbiBAOTCA Takke YernoBeyecknmm
nevkoyutapHbimMu antureHamm (HLA)): HLA-A, HLA-B n HLA-C. HLA-A*01, HLA-A*02 u
HLA-A*024 asnsoTca npumepamn pasnuuHbix annenen MHC | knacca, kotopble moryT

3KCNPEeCccMpoBaTbCs U3 3TUX NOKYCOB.

Tabnunya 1. Yactotbl akcnpeccun F HLA*AO024 »n Hambonee 4acTble CEpOTUNbI
HLA*A02402. YacToTbl aKkcnpeccuu BbiBeAEHbl U3 YacToT rannotuna Gy cpean HaceneHns
CLWA, apantupoBaHHbix M3 nybnukauum (Mori n coast. 1017-27) ¢ Mcnonb3oBaHUEM
dopmynbl Xapaun-Bennbepra F=1-(1-Gr)?. Bonee nogpobHas nHdopmayma npeacrasneHa
B pabote (Chanock n coast. 1211-23).

YacTtotbl akcnipeccun HLA*24 n cepotunos A*2402 no Bcemy

MUpY
Annen [lonynauyus deHoTUN, pacCYUTaHHbIA N3 Y4acToTbl

b annensa

A*24 OUNUNNUHBI 65%

A*24 Pycckune 61%
HEeHLbl

A*240 AnoHus 59%

2

A*24 Manansusa 58%
A*240 dununnuHel 54%

2

A*24 NHauna 47%

A*24 tOxHas 40%
Kopes

A*24  Lpwu-llaHka 37%

A*24  Kurtan 32%

A*240 WNHaun4a 29%

2

A*24 3anagHas 22%
ABcCTpanus

A*24  CUWA 22%
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A*24  Poccus, 20%
Camapa

A*24 tOxHas 20%
Amepuka

A*24  Espona 18%

Ncnonb3yemasi B KOHTEKCTE AaHHOro OMMCaHUA CCbifika Ha NocrneaoBaTenbHOCTb
OHK Bkntovaer kak OAHOHUTEBYK, Tak wu gsyHutesyrwd [OHK. Takum obpasowm,
cneyunduyeckaa nocnefoBareribHOCTb, €CMNN B KOHTEKCTE He YKa3aHO MHOEe, OTHOCUTCS K
ogHoHuTeBon [OHK Takon nocrneposaTtenbHOCTW, AYNMNEKCY TakOW MOCNeaoBaTernibHOCTU C
ero komnnemeHTom (aByHuteBas [OHK) u komnnemeHTy Takou nocneaoBaTerbHOCTW.
MNoHaTne «koaupylowas obnactb» OTHOCUTCA K TOMY Y4yacTKy [reHa, KOTopbiM B
€CTECTBEHHbIX UNN OBbIYHBIX YCIOBUAX KOAMPYET MPOAYKT 3KCMPECCUU TOro reHa B ero
€CTECTBEHHOM TE€HOMHOM OKPYXXEHWW, T.€., Y4acTKy, KOAMPYKLEMY in ViVvO HaTUBHbIN

NPOAYKTa 3KCMNPEeCccum reHa.

Koaupytowasa obnacte MOXET ObiTb M3 HE MyTUPOBAaBLUETO (KHOPMArbHOro»),
MYTMPOBABLLEro UMM U3MEHEHHOrO reHa UM MOXeT gaxe ObiTb M3 NocneaoBaTenbHOCTU
OHK, nnu ke reHa, LenMKOM CUHTE3UPOBAHHOrO B nadoparopuu € MCMNONb30BaHUEM

METOL0B, XOPOLLO U3BECTHbIX cneyunanuctam obnactu cuHtesa OHK.

MoHaTne «HYKNneoTungHaa nocneaoBareribHOCTb» OTHOCUTCA K retepononumMmepy

AEe30KCUPUOOHYKIEOTUAOB.

HykneoTngHas  nocneaoBaTenbHOCTb,  KOAMPYKOLWAA  KOHKPETHbIM - NenTua,
oNnUronenTua Unn NONUNENTUL, MOXET ObITb BCTPEYAOLLENCS B NPUPOAE NN MOXET BbITb
cvHTE3uposaHa. B yenom, cermeHTbl [HK, kogupytowme nentmuabl, nonunentuabl 1 6enkm
JaHHOro nsobpeteHns, cobparbl 13 pparmeHToB KAHK 1 KOPOTKMX OMUrOHYKNEOTUAHbIX
NIMHKEPOB WNWN & U3 CEepuUn ONUIOHYKNEOTUAOB ANSA MOMNYYEHUS] CUHTETUYECKOrO reHa,
KOTOPbIN CnOCOBEeH 3KCNPEeccnpoBaTbCs B PEKOMONHAHTHOWN TPaHCKPUMLUMOHHOW eauHULE,
BKITHOYAIOLLEN PErynsTOpHble 3MneMeHTbl, obpasoBaHHble M3 MUKPOBHOMO WM BMPYCHOMO

onepoHa.

MoHATME «NPOAYKT IKCMPECCUMy O3Ha4aeT nonunentus unu 6enok, SBNSLUnCS

NPUPOAHBLIM MPOAYKTOM TpaHCNAUMM reHa niobon nocnesoBaTerlbHOCTU HYKINEMHOBOM
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KWUCNOTbI, KOTOpas KOAMPYET 3KBUBANeHTbl, obpasylolpmecs B pesynbrare BblpoXaeHUs

FeHETUYECKOrO KO a U, TakuMm o6pasom, KOANPYET Ty/Te e camyro(ble) aMUHOKMUCIOTY(bI).

MNoHATNEe «parMeHT», €CnM OTHOCUTCA K KOAMPYIOLLEW MnOoCnenoBaTenbHOCTY,
o3HavyaeT ydactok [OHK, Bknovalowum MeHbLUe, YeM MOMHYK Koaupyrowy obnacTb,
NPOAYKT 3KCMPEecCcun KOTOPOro Mo CYLLECTBY COXPaHAET Ty Xe camyto Ormonormyeckyto

PYHKLMIO UMW aKTUBHOCTb, YTO U NPOAYKT 3KCNPECCUM NOMHOW KoaupyoLlen obnacTu.

MoHatne «cermeHt [OHK» oTHocutca k nonumepy OHK B BMae otaenbHoOro
parmMeHTa unm B Ka4eCTBe KOMMNoHeHTa 6onee kpynHon KoHCTpykumn OHK, kotopas 6bina
obpasosaHa 13 [HK, BblgeneHHON MO MEHbLUEN MEpPe OAWH pas B MO CYLECTBY YMCTOM
dopme, T.€., 6€3 KOHTaAMUHMPYIOLMX IHAOMEHHbIX Marepuanos U B KONMUYECTBE UNKU C
KOHLUEHTpaumnen, nosBonsloWwen WUAeHTUPUKaUMI, MaHUNYynauuio U BOCCTaHOBIEHUE
CerMeHTa W €ero COCTaBHbIX HYKNEOTUAHbIX MNOCNE0BaTENbHOCTEN CTaHAAPTHLIMM
BUOXMMMYECKUMU METOAAMMU, HAMPUMEP, C NCMOMNb30BAHNEM BEKTOPA ANSA KNOHMPOBAHWS.
Takne cermeHTbl NpegnaratoTcs B OpMe OTKPbITON PaMKN CUMTBIBAHUS, HE NPEpbIBAEMON
BHYTPEHHUMW HETPAHCIUPOBaHHLIMW MOCNEA0BATENbHOCTAMU UMW UHTPOHaMU, KOTOpble
06bI4YHO NPUCYTCTBYIOT B 3YKapMOTUHECKNX reHax. MocneposaTenbHOCTH
HeTpaHcnupoBaHHon [OHK moryT npucyTcTBOBaTb MO HUCXOASLUEN OT OTKPbLITON PaMKu
CUYATbIBAHMSA, TAE€ OHa He WHTepdepupyeTr C MaHUNynsauvMen wnm aKcnpeccmen

Koaupyomnx obnacrten.

MoHATUE «MpanMep» O3Ha4YaeT KOPOTKYKD MOCMNEeA0BaTENbHOCTb HYKNENHOBOW
KMCINOTbI, KoTOpasi MOXET ObiTb cnapeHa ¢ ogHon HuTbto OHK ¢ nonyyeHnem cBobogHOro
koHya 3'OH, Ha kotopom [JHK-nonumepasa HauyMHaeT CUHTE3 4,Ee30KCUPNOOHYKNEOTUAHON

Lenu.

MoHsaTME «npomMoTOp» O3HadvaeT yyactok OHK, 3apencTBOBaHHLIM B CBS3bIBAHUU

PHK-nonumepasbl 4na nHM4naymm TpaHCcKpmnuun.

MNMoHATME «BbIAENEHHbIAY O3Ha4yaeT, YTo Marepuan yaaneH U3 ero WCXOLHOro
OKPYXEHUS (K NpuMepy, eCTECTBEHHOIO OKPYXKEHUSl, eCru OH BCTPEeYaeTcs B Npupoe).
Hanpumep, BcTpevalowmiica B NpUpoge  MOMUHYKNeOoTWS WM NOnvnenTua,
NpencTaBneHHbIN B XUBbIX OpraHn3mMax, He SIBNSETCA BblAeNEHHbIM, HO TOT e CaMbli
NONUHYKNEOTWA MNWN NONUNENTUS, OTAENEHHbIA OT HEKOTOPbIX UMK BCEX COCYLLECTBYHOLLMX

marepuanos I'IpI/IpOJJ,HOI;I CUCTEMbI, SIBNSETCS BblAEMNEHHbIM. Takue NONNHYKNEeoTUAbl
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MOrnn ObITb 4acTbio BEKTOpa wwnn Takne NONMMHYKNeoTuaAbl UMK nonunenTuabl MOrn
ObITb YacTblO KOMNO3nunn n BCe-Takn MOImu ObITb BbIAENEHDbI, TAK YTO TaKOW BEKTOP Unn

KOMNO3nUnA He ABNAeTCA YacCTbio CBOEro eCTeCTBeHHOro OKpPyXKeHu4.

MonuHykneotTuabl M PEKOMOMHaHTHbIE UMW MMMYHOTEHHbIE  MOMMNENTUAbI,
packpbiTble B COOTBETCTBUM C HaCTOAWMM u3oOpeTeHmem MoryT Takke ObiTb B
«OuULLEHHONY dhopMme. [OHATNE KOUYMLLEHHBINY He TpebyeT abConTHON YNCTOThI; Ckopee
OHO NpefHa3Ha4YeHo Ans Aayn OTHOCUTEMLHOTO OMPEAENEeHUs W MOXET BKM4aThb
npenaparbl C BbICOKOW O4YMCTKOW WM npenapartbl TONbKO C 4YacCTUYHOW O4YUCTKOW, B
COOTBETCTBMMU C TEM, KaK 3TV TEPMMHbI MOHUMAIOTCA crneynanmcTamm COOTBETCTBYHOLLEN
obnactn. Hanpumep, oTaenbHble KMNOHbI, BblaeneHHble n3 6ubnmnotekn kAHK, kak obbluHO
oumanucb A0 3nNeKTPodPOpPeETUHECKON YMUCTOTbl. OUMCTKA WUCXOAHOro Martepuana unu
NPUPOAHOro Matepuana oT NPUMecen Mo MEHbLUEN MEpe Ha OAWH MOPSAOK BEMWYUMHBI,
nNpeanoYTUTENBHO ABa UMK Tpu nopsaka, n, bonee NPeanoyTUTENBHO, YETLIPE UMK NNATb
NOpsSAKOB BEMUYMHBbI OMpPeferneHHo paccmatpuBaeTcsa B usobpeteHun. bonee Toro,
onpefeneHHO paccMaTpyBaeTCs 3asiBNEHHbIN NONUNENTU, YNCTOTA KOTOPOrO COCTaBMSET,
npeanoyuTutTensHo, 99,999% wunu no meHbwen mepe 99,99% wunu 99,9%; n paxe

»xenarenbHo 99% no macce unu onee.

HyknenHoBble KMCMOTbl U MPOAYKTbI 3KCMPECCUN NONMNenTuia, packpbiBaemble B
COOTBETCTBMM C HaCTOAWMM M30OPETEHNEM, B pPaBHOW CTEMEHW, Kak W BEKTOPbI
3KCnpeccun, cogepawme Takme HYKMEMHOBbIE KUCMOTbl W/WNW Takne nonunenTuabl,
mMoryT ObiTb B «oboraweHHon chopmey». Mcnonb3yembi 34€Cb TEPMUH «OBOoralleHHbINY
O3Ha4aeT, YTO KOHLUEHTpaunsa marepuana, o MeHbLUen mepe, NnpubnmnsntensHo B 2, 5, 10,
100 wnn 1000 pa3 Bblle €ro €eCTEeCTBEHHOW KOHUEHTpauuu (Hanpumep),
npenmyiectseHHo 0,01 %, no macce, npeanoyTUTENbLHO, NO MeHbLlen mepe, okono 0,1%
no wmacce. PaccmarpuBatotca Tawke oboraweHHble npenaparbl C  KOHUEHTpauuewn
npumepHo 0,5%, 1%, 5%, 10% un 20% no macce. locneaosarenbHOCTN, KOHCTPYKUUN,
BEKTOPbI, KMOHblI N ApYrMe mMarepuarnbl, BKIIOYEHHbIE B HacTosllee n3obpereHue, moryTt

ObITb NPeanoYTUTENBHO B 06oraeHHON hopMe UM BblAENEHHBIMMN.

[MoHATME «aKTWBHbLIN (PparMeHT» O3Ha4yaeT (PparMeHT, KOTOPbIN AAET UMMYHHbIV
otBeT (T.. obrnagaer MMMYHOr€HHON aKTUBHOCTbIO), €CNU OH BBEAEH OTAENbHO WK
hakynbsTaTMBHO C NOAXOASLLUMM a4 blOBAHTOM >KMBOTHOMY, TakOMy Kak Mrekonutaroulee,
HanpuMep, KPOMMKY MMN MbIlW, TakkKe BKMIOYasi YENOBEKA, TAKOBOW MMMYHHbIA OTBET,

NpUHMMaloLMiA opMy CTUMYNSLMU OTBETA T-KMNETKWU, Y KMBOTHOrO-peLunmeHTa, Takoro
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Kak yenoBek. ANbTePHATUBHO «aKTMBHbLIA PparMeHT» MOXET Takke OblTb MCMonb3oBaH

ANs nHugmMaunmn otseta T-KNeTku in vitro.

B KOHTekCTe HacTosWero OnUCaHUS MOHATUSA  «Yy4acTOK», «CErMeHT» U
«parmMeHT», €Cnn OHW WCMONb30BaHbl MO OTHOLUEHMIO K MONUNENTMAAM, OTHOCSTCS K
HENPEpPbLIBHOW MNOCNEA0BATENbHOCTM OCTaTKOB, TaKUX Kak aMWHOKMCMOTHbIE OCTaTKW,
nocrneaoBaTenbHOCTb KOTOpPbIX dhopmupyet noaknacc Bonee KPYMHOM
nocneposartensHocTU. Hanpumep, ecnn nonunentng 6bin nogseprHyT obpabotke nobon
N3 M3BECTHbIX 3HAOMNENTUAA3, TAKMX KaK TPUMCUH WU XUMOTPUMCKH, TO MOMYyYEHHbIE B
pesynbtare Takon obpaboTku onvronentuabl 6yayT NnpeacTaBnATb y4acTKN, CErMEHTbI UNu
dparmeHTbl UICXOAHOro nonunenTuga. JTo o3HavaeT, yTo nNbdon TakoBon parmeHT dyaer
obs3aTenbHO CoaepKaTb Kak 4acTb €ro aMMHOKUCITOTHOW NOCNEeA0oBaTENbHOCTU CETMEHT,
dparMeHT unu y4yactok, KOTOPbIA MO CyLWECTBY WAEHTUYEH, €CMM HEe B TOYHOCTM
naeHtTndeH nocnegosarensHoctn SEQ ID NO 1 no 33, kotopas COOTBETCTBYET
BCTPEYaoLWMMCHa B NpUpoAe uUnu «marepuHckum» 6enkam nocnegosatenbHocten ¢ SEQ
ID NO 1 no 33. lNpu ncnonb3oBaHMM MO OTHOLLEHWIO K MOMMHYKNEOoTUAaM 3TU MOHATUS
OTHOCATCA K MNPOAYKTaM, MOMNy4YeHHbIM npu obpaboTke yKasaHHbIX MNOMMHYKNEeOTU0B

no60or U3 N3BECTHbBIX SHAOHYKNeas.

B coortBeTcTBUM C HacToAWMM U30OPETEHMEM MOHATUE «NPOLEHTHas Aons
WOEHTUMHOCTU» WU «UAEHTUYHBLIN C MPOLEHTHOW [JOMen», €CNM OHO OTHOCUTCH K
nocneaoBaTenbHOCTWN, O3HaYaeT, YTO MOCNeL0BaTENbHOCTL CPABHMBAETCA C 3a8BMEHHON
WNKU  ONWCAHHOW  MOCNEeLOBaTENbHOCTLIO  MOCMEe  BblPpaBHMBAHWUS  CPaBHMBAEMOW
nocnegosartenbHocTn («CpaBHMBaemMasi NOCMNEAOBATENbHOCTLY) C  OMUWCaHHOW Wnn
3asBNEeHHON NocneaoBaTenbHOCThIO («KOHTpOnbHAsA NocnesoBaTenbHOCTLY). [poueHTHas
AONS UAEHTUYHOCTU ONpeAEnsaeTCsa 3aTtem no criegyoLen gopmyne:

MpoueHTHasa gona ngeHtudHoctn = 100 [I -(C/R)]

roe «C» aBNSETCs YNCNOM pasnuuun mexay KoHTponbHOW nocnenoBaTenbHOCThIO
n CpaBHMBaEeMOW NOCe[0BaTENbHOCTLIO MO ANMHE BbipaBHMBaHUS MeXay KOHTpOnbHOW
nocneaoBatenbHOCTLIO U CpaBHMBAEMOW NOCNEL0BATENbHOCTLIO, I4e

() kaxkgoe OCHOBaHWME MMM aMUHOKUCIIOTa B KOHTPOMBbHOW NOCHenoBaTenbHOCTH,
KOTOPbIE HE UMEKT COOTBETCTBYIOLLErO BbIPABHEHHOIO OCHOBAHWSA UMW aMUHOKUCHOTbI B
CpaBHMBaEeMOW NOCNEA0BaTENbHOCTY, U

(i) kaxkgast Opewwb B KOHTPOMNBHOM NOCNesoBaTensHOCTU U

(i) kakpoe BblpAaBHEHHOE OCHOBaHME UMM amMuHOKucnota B KOHTponbHOM

nocnenoBareribHOCTN, KOTOpble OTNUYaKTCA OT BbIPaBHEHHONO OCHOBaHUA UMK
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aMnHOKMUCNOTbl B CpaBHMBaEMOW MOCNEA0BaTENBHOCTW, NPEACTABNSOT cobon pasnnyme;
N «R» - 3TO YNCNO OCHOBAHUM UNN aMUHOKMCNOT B KOHTPOMNbHOM NOCNe0BaTenbHOCTH No
ANVHe BblpaBHMBaHMA co CpaBHMBaAEMOW MNOCNELOBaTENbHOCTBIO C nobon BpeLubto,
obpasytowjencsa B KOHTpONbLHOW NocnenoBaTenbHOCTU, CHATAIOLLENCS TakKe 3a OCHOBaHME

nnn aMmmMHOKMUCNOTY.

Ecnu cywecTtByeT BbipaBHMBaHWe Mexay CpaBHMBaEMOW NOCnesoBaTeNbHOCTbIO U
KOHTpOnbHOW nocneaoBaTenbHOCTLIO, ANS1 KOTOPbIX MPOLEHTHAas A0NS UAEHTUYHOCTU, MO
pacyeTam Bblle, NPUONU3UTENBHOTO paBHa WM Bbllle YCTAHOBIEHHOW MWHMMAaIbHOM
MpoueHTHON Aonn uAeHTUYHOCTW, Toraa CpaBHMBaemasi MocrefoBaTenbHOCTb MMEET
YCTaQHOBMEHHYIO MWHMMArbHYIO MPOLUEHTHYIO AOMK WAEHTUYHOCTM C  KOHTpOnbHOW
nocneaoBaTenbHOCTbIO, €CNY Aaxe MOryT CyL|eCcTBOBaTb BblpaBHMBaHWS, B KOTOPbIX
nogcumtaHHas 3aecb Bblwe [lpoueHTHass Aons  WAEHTUYHOCTU  MEHbLUe, 4YeMm

ycTaHoBneHHas MpoueHTHas 4ONsS UAEHTUYHOCTU.

NcxogHble nentuibl, packpblBaemble B AaHHOM  OMWCaHUW, MoryT ObiTb
MOAMMULNPOBaHbI MYyTEM 3aMeHbl OAHOrO UMW HECKOMbKMX OCTarkoB B PasfU4HbIX,
BO3MOXHO OTOOpaHHbIX, y4yacTkax no ANMHE NEeNnTUAHOW Lenn, €Crnn He 3asiBIIEHO MHOe.
Takve 3ameHbl MOMYT HOCUTb KOHCEpPBAaTMBHbIA XapakTep, Hanpumep, rae ogHa
aMUHOKNCNOTA 3aMEHSAETCS aMUHOKUCIOTON C MOXOXEN CTPYKTYPOU U XapaKTepPUCTUKaMMU,
TaKk Xe Kak npu 3ameHe rmgpodoOHON aMUHOKUCIIOTbI Ha APYyrylo rvapodobHyto
amuHokmncnoty. Euje 6onee koHcepBaTMBHbIM OyAeT 3ameHa aMUHOKUCINOT OAMHAaKOBOro
UM NOXOXEro pasmMepa U XMMUYECKOrO XapakTepa, Takoe Kak Mpu 3amMeHe nenuyvHa Ha
nsonenuynH. B uccnegoBaHMsx Bapuvauuii  NocnefoBaTenbHOCTEN BHYTPU CEMEWCTB
BCTPEYalOLMNXCHA B NPUPOLE rOMOOMMYHbIX BEMNKOB OnpeferneHHble 3amMeHbl aMUHOKMUCTTOT
AONYCKaloTCA valle, Yem Apyrve, M OHU 4acToO CBsidaHbl CO CXOACTBaMWU MO pasmMepy,
3apagay, NonspHOCTU U rinapothoBHOCTUN MEXAY NCXOAHOW aMUHOKUCIIOTOW U €€ 3aMEHON; 1

TaKkOBOW SIBMSIETCA OCHOBA onpegeneHna «KKOHCepBaTUBHbIX 3aMEeH».

KoHcepBaT/BHblE 3aMeHbl OMPEAENneHbl B KOHTEKCTE HAacCTOSLEro OnuUCaHusa Kak
oBMeHbI BHYTPWU O4HOW N3 NOCMEAYOLWMX NATU rpynn: rpynna 1 — manble, anudgarnyeckume,
HenonsapHble uMnu cnabo nonsipHble octatku (Ala, Ser, Thr, Pro, Gly); rpynna 2 -
NoNsipHbIE, OTPULETENBHO 3apsiKEHHbIE ocTaTkm U nx ammabl (Asp, Asn, Glu, GIn); rpynna
3 — nonsaApHbIe, NONOXUTENBLHO 3apskeHHble ocTaTkn (His, Arg, Lys); rpynna 4 — KpynHble,
anudarmndeckme, HenonsapHble octatkm (Met, Leu, lle, Val, Cys); n rpynna 5 — kpynHbie,

apomaruyeckue octarku (Phe, Tyr, Trp).
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MeHee KoHcepBaTUBHbIE 3aMEHbl MOTYT OXBaTbIBaTb 3aMEHY Of4HOW aMWUHOKUCIOTbI
APYron, MMEIOLLEN MOXOXKNE XaPaKTEPUCTUKMA, HO OTNNYAIOLLENCS B KAKOW-TO CTEMEHU MO
pasmepy, Kkak B Clny4Yae 3ameHbl anaHuHa OcCTaTkOM usonevyuHa. Bbicoko
HEKOHCEepPBAaTUBHbIE 3aMEeHbl MOryT OXBaTblBaTb 3aMEHY KWCMOW aMWUHOKMCNOTbl 4pYyrou,
KOTOopasi UMEeeT MNONSIPHOCTb, UMW AaXe TakoW, KOTOpas MMEET COHOBHOW xapakTtep. Takue
«pagukanbHble» 3aMeHbl He MOryT, OAHaKko, ObiTb OTBEPrHyTbl Kak MOTeHUManbHO
Hea(deKTUBHbIE N3-3a TOrO, YTO XMMUYECKNE 3PPEKTbI HE MOMHOCTLIO NPeacKasyemsbl, U
pagukanbHble 3aMeHbl MOTYT HEOXWAAHHO MPUBECTU K BnaronpusiTHbIM adpdekTam, He

npeackadyembixX ncxoaa mn3 OObIYHbBIX XMUMNYECKMNX NPUHLUMNOB.

Pasymeetcsi, B Takmx 3amMeHax MOryT y4yacTBOBaTb Apyrue CTPYKTYpbI,
oTnuyaromecs ot 0bbld4HbIX L-amuHokucnot. Takum obpasom, D-aMUHOKMCNOTbI MOryT
BbITb 3aMeHeHbl L-ammHokmcnoTamm, o6bI4HO BCTPEYAOLMMUCS B @HTUIEHHbIX nentuaax
no m300peTEeHU0 U Takke OXBaTbiBAEMble HACTOAWMM PaCKPbITUEM  CYLLHOCTM
nsobpereHns. Kpome TOro, aMMHOKMCNOTbI, CoaepXallne HecTtaHaapTHble R-rpynnbl (T.e.
R-rpynnbl, otnuyarowmecs ot oOHapyXeHHbIX B MNOBCEMECTHO BcTpevawwmxca 20
aMMHOKMCNOTax NPUPOAHbIX 6enkoB) MOryT ObiTb TakKe UCNONb30BaHbl B LENSIX 3aMEHbI
ANS NOMYYEeHUS UMMYHOTeHa W MMMYHOreHHbIX MONMUNENTULOB B COOTBETCTBUM C

HaCcTOSALLMM N300 pETEHNEM.

Ecnn 6binm nponsBeaeHbl 3amMeHbl Ha 6onee Yyem OgHOW MO3VUMU C NONydYeHnem
nenTuga ¢ NpakTUYeCcKn 3KBMBANEHTHOW uUnu 6onblUer aHTUFEHHOW aKTUBHOCTLIO, YEM Ta,
YTO OnpefeneHa Hwke, TO KoMOMHauum Takux 3ameH OyayT npoaHanuM3npoBaHbl AnNS
OMNpeaeneHnsa Toro, MNpuMBEAyT NN 3TU KOMOMHauMM 3amMeH K JOMOMHUTENbHLIM UK
cvHepreTnyecknm adbdbektam no OTHOLLEHMIO K aHTUreHHocTu nentmuga. o 6onbLuen
4YacTWn 3aMeHbl AOMMKHbI MPOU3BOAUTECHA He Bonee 4Yem Ha 4 no3numusax BHYTPU nentuaa

OAHOBPEMEHHO.

[MoHsATME «T-KNETOYHbIA OTBET» O3HA4YaeT cneyududeckyro nponudepauuo u
akTuBaunio 3PP EKTOPHbIX DYHKUMA, UHAYLMPOBAHHBIX NENTUAOM in Vvitro unu in vivo. Ons
LT, pectpuktnposarHbix no MHC | knacca, adpdekTopHbIMU PYHKUUSMU MOXET ObiTb
MIN3NC  KNETOK-MULLIEHEWN, HarpyXkeHHbIX MNENTUAOM, Harpy>KeHHbIX MPesLEeCTBEHHNKOM
nentTuaa WM KNETOK-MULLEHEW, €CTECTBEHHO MPE3EHTUPYIOLWMX MenTua; cekpeyms

UWUTOKMHOB,  NpeanodTuTenbHo  uHTepdepoHa-ramma, TNF-anbpa wnu  UJ-2,
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WMHAYUMPOBaHHas MenTuaoOM; cekpeuusi 3pdeKTOpHbIX MOMeKkyn, npeanovTUTENbHO

rpaH3MMOB 1N NepdOPUHOB, MHAYLMPOBaHHAsS NENTULOM, UMW AerpaHynayms.

MpepnoututeneHo, 4Tobbl LTS, cneynduyuHble ans nentuaa ¢ SEQ ID NO: 1 no
33, 6bInKn ncnbiTaHbl OTHOCUTENBHO 3aMELLEHHbIX NENTUAOB; KOHUEHTpaums nentuga, npu
KOTOPOW 3aMELUEHHbIE NEeNnTUAbl AOCTUraloT MOMOBUHbI MakCUManbHOro pocTta nusuca
OTHOCUTENBHO (poHa, cocTaensieT He Gonee yem okono 1 MM, NMPeanoYTUTENBHO, HE
bonee yem okorno 1 mkM, 6onee npeanoyvtTuTENbHO, HE Bonee yem okono 1 HM, n ewe
bonee npeanodTuTeEnbHO He Bonee yem okono 100 nM u, Hanbonee npesnoYTUTENBHO, HE
bonee uvem okono 10 nM. Tawkke npesnodTUTENBHO, YTODbI 3aMeELUEHHbIM NEenTUa
pacnosHasanca LTJ]T 6onee yem ogHOro mHamemga, no MeHblUEW Mepe AByX u, bonee

NpeanoYTUTENBHO, TPEX UHAMBUAOB.

Takum o6pasom, 3nUTOMbl HACTOALWEro M300peTeHns MOoryT ObiTb WAEHTUYHbI
BCTPEYaloLWMMCS B NPUPOAE OMyxoneacCcouumpoBaHHbIM UK onyxornecneynuyeckmm
anuTonNam WMnM MOryT BKIOYaTh 3MWTOMbI, OTNMYaroLmecs He 6onee yem 4 octatkamu OT
KOHTPONMbHOrO nenTuga, MpyW YCNOBUW, YTO OHU WUMEIOT, MO CYyLECTBY, WAEHTUYHYIO

AHTUTEeHHYIO aKTUBHOCTb.

NMMmyHOTEpaneBTUYECKME NOAXOAbLI B NEYEHUM

Ctumynaums  MMMYHHbIX OTBETOB  3aBUCUT OT  MPUCYTCTBUS  aHTUIEHOB,
pacno3HaBaeMbiX WMMYHHOM CUCTEMOW XO3AMHA Kak JyxepoaHble. OTKpbITUE
CYLLIECTBOBaHNSA OMyX0OneacCoLUNPOBaHHbIX aHTUIEHOB MOBLICUMNO Cendac BO3MOXHOCTb
NCMNONb30BaHUA WMMMYHHOW CUCTEMbI XO3\iMHa ANS BMeELUaTenbCTBa B POCT OMyXOmW.
PasnnyHble MexaHusmbl oO0beguHeHus obenx BEeTBENM WMMYHHOW CUCTEMbI, Kak
rymMopanbHOW, Tak U KIETOYHOW, UCCIEeAYIOTCA B HacTosLlee BPeMs AN MMMYHOTepanum

paka.

OTaenbHble  3MNEMEHTbl  KMNETOYHbIX  UMMYHHbIX  OTBETOB  CMOCOBHbI K
cneynguyeckomy pacrnosHaBaHUIO N YHUUTOXEHWUIO OMyXOneBbiX KNeTok. BbigeneHuwe
yutotokeuveckux T-knetok (LUTIT) u3 nonynayun onyxonb-MHUNETPUPYIOLMX KIETOK U
13 nepneprnyecKkon KpoBUM NO3BOMSET NPEANONOXUTb, YTO TAKNE KINETKN UrparoT BabKHYHO
ponb B NPUPOAHON UMMYHHOW 3awute npotme paka. B yactHoctn, CD8-nonoxurensHble
T-kneTkn, KOTOpble  pacno3HalT MOnekynbel | knacca rnNaBHOMO — KOMMMEKca
rucrocosmectumoctn (MHC), cBssaHHble € nenTugamu, umerwmumu obblyHO 8-12

AMWHOKUCIOTHBLIX OCTaTKoB, 00pasoBaHHbIX U3 GenkoB wUnu AedeKkTHbIX PUBOCOMHBLIX
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npoayktos (DRIP), Haxogsawmxcs B UMTO3OMWU, UrpaltoT BaXKHYKO POSfib B 3TOM OTBETE.
Monekynbl MHC 4yenoseka Takke SBMAIOTCA YENOBEYECKMMU  NENKOLUTAPHBbIMU

aHTureHamu (HLA).

Monekynbl MHC | knacca moryT BCTpedarbCca Ha OONbLUMHCTBE KIETOK, UMELLMX
AAPO, KOTOpble MNPE3EHTUPYIOT NenTuabl, obpasyllmecs nocne npoTeonmUTUYECKOro
pacLiennieHnsa NPeuMMyLLECTBEHHO 3HAOMEHHbIX, LMUTO30MbHbIX UMK S4epHbIX Genkos,
DRIPS, wn 6onee «kpynHbix nentugoB. OpgHako nentuabl, oOpasoBaHHble U3
3HAOCOMAanbHbIX KOMNAPTMEHTOB UMM 3K30reHHbIX UCTOYHMKOB TaKXe YacTO BCTPEYaoTCs
Ha monekynax MHC | knacca. 3ToT Heknaccuyeckun cnocob npeseHTaymm knaccom | B

nuTepaType Ha3bIBaETCH «KPOCC-Npe3eHTaLunen .

Ana Toro utobbl 6enkn BbINK pacno3HaHbl UUTOTOKCUYECKUMU T-numdouutamn B
Ka4yecTse onyxonecneympunyeckoro uUnm —acCouMMpoOBaHHOTO aHTUreHa, u 4Tobbl OHM
MOIMM MCNOMb30BaTbCs B Tepanuu, AOMKHbI BbIMNONHATLCA OCOoOble npeaBapuTenbHbIe
TpeboBaHMA. AHTUrEH AOMKEH ObITb 3KCMPECCMPOBAH MPENMYLLECTBEHHO OMyXOneBbIMU
KneTkamu, a He 340POBbIMW TKaHAMW MMM B CPaBHUTENbHO Manom obveme. [anee
xenaTtenbHO, YTOObl COOTBETCTBYHOLMIN aHTUIEH HE TOMNbKO NMPUCYTCTBOBAN B Kakom-nnbo
BMAE ONyXOnW, HO W TakKe WMEN BbICOKYIO KOHUEHTpauui (T.€e. 4YMCNo KOomnuu
COOTBETCTBYHOLLErO nentunaa Ha KNeTKy). Onyxonecneyuduyeckue n
OMnyxoneaccoyMmpoBaHHble aHTUreHbl 4acto obpasoBaHbl M3 OenkoB, Hanpsimyto
3a4€NCTBOBAHHbIX B TpaHCHOPMaLUN HOPManbHOW KNETKM B OMyXOneByl, B CBA3UN C
byHKUMEN, HanpUMep, NPU KOHTPONE KNETOYHOro uukna wunm B anontose. B gononHeHuwe
Takke HUCXOAAWME MULWEHW OenkoB, HEMOCPEACTBEHHO SABMSOWMUXCA MNPUYNHON
TpaHchopmauyun, mMoryT ObiTb NpPeacTaBneHbl B MOBbLILEHHOM KOMMYECTBE U, TakMM
obpasom, KOCBEHHO OnyxoneaccoLMmpoBaHHbIMM. Takue KOCBEHHO
OMnyXxoneaccoLyMMpoBaHHble aHTUreHbl MOryT Takke OblTb MULLEHSMW BaKLMHALWUOHHOIO
nogxoga. B oboux cnydasx HeobxoaumMO MPUCYTCTBUE 3MUTOMOB B aMUHOKUCITOTHOW
nocneaoBaTeNbHOCTU AHTUrEHa, MOCKOMbKY TakoW Nentug (KMMMYHOreHHbIN MenTug»),
KOTOpLIN 06pa3oBaH M3 OMyxorneaccounnmpoBaHHOIO aHTUIEHa, LOMKEH BECTU in Vitro unu

in vivo K T-KNeTOYHOMY OTBETY.

B ocHoBHOM, nto6on nentug, cnocobHbIn cBA3bIBATLCS ¢ Monekynon MHC, moxer
BbINOMNHATL PYHKLUIO T-KNeTovHoro anutona. MNMpeaBapuTtenbHbIM YCNOBUEM ANS UHAYKLUN

T-knetoyHoOro oreetra in vifro wnu in vivo €BNAETCA NPUCYTCTBUE T-KNETKU C
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cooTBeTcTBYIOWMM TKP 1 OTCYTCTBME UMMYHONOrMYECKOW TONEPaHTHOCTU K AaHHOMY

KOHKPETHOMY 3MUTOMY.

MoaTomy onyxoneaccouumpoBaHHble aHTureHol (TAA) aBRAKOTCA  OTNpPaBHbIM
NMyHKTOM Ana  pas3paboTkym npoTMBOPAKOBOW BakuuHbl. MeToabl wuaeHTMdukaymm wu
xapaktepuctmkn TAA oCHOBaHbI Ha ucnonb3osaHun LITJ1, koTopble MOryT ObiTb BblAENEHbI
y NayueHToB WNW 340POBbIX CYOBLEKTOB, UMW K€ OHW OCHOBaHbl HA rEHEpPUMPOBAHUU
pPasnuyHbIX NPOMUNEN TPAHCKPUMNLUA UMK PasUYHOM XapakTepe 3KCrpeccuu nentuaos
OnyxoneBbIMN U HOpMarnbHbIMKU TKaHaMK (Lemmel n coasT. 450-54; Weinschenk n coasr.
5818-27).

OpHako naeHTUMKaLUna reHoB, rmnepakCnpPecCUpPOBaHHbIX B OMYyXOMNeEBbIX TKaHAX
WNW  YEnoBEYECKUX  OMyXONeEBbIX  KMETOYHbIX  FMUHUMAX WU XK€  CENEeKTUBHO
3KCNPECCUPOBAHHBIX B TaKUX TKaHSAX WU KMNETOYHbIX JMHUSAX, He [JaeT TOYHOW
nHpopmaymm o6 UCNonNb3OBaHUN AHTUMEHOB, TPAHCKPUOMPOBAHHBLIX C AaHHbIX FEHOB, B
UMMYHOTEpanun. 3To oByCroOBMEHO TEM, YTO TOMNbKO OTAENbHAs Cybnonynauus anUTonos
3TUX @HTUIEHOB NOAXOAUT ANA TAKOro NMPUMEHEHUS, TaK Kak T-KrneTka C COOTBETCTBYHOLLUM
TKP pomkHa ObiTb B Hanuuun, KU Heobxogmmo, 4ToObl OTCyTCTBOBana wunu Obina
MUHUMArbHOM WMMYHONMOrM4eckasi TOMEPaHTHOCTb K 3TOMY KOHKPETHOMY  3MWTOmNy.
Moatomy BaHO BblOpaTb nNUWb Te NEenTuiabl M3 TUNEPIKCNPECCUPOBAHHBIX UMK
CENEKTMBHO 3KCMPeCcCUpPOBaHHbIX OEnKoB, KOTOpPbIE MPE3EHTUPYIOTCA B COEAUHEHMM C
monekynamm MHC, npoTMB KOTOPbIX MOXET ObiTb OOHapyxeHa qyHKYMOHanbHas T-
knetka. Takaa ddyHKUMOHanbHaa T-knetka onpepensaeTca kak T-KneTka, Kotopas npu
CTUMYNSALMN KOHKPETHBIM aHTUrEHOM MOXET ObiTb KNOHMpOBaHa M CnocobHa BbINOMHATb

achbbekTopHble hyHKUMN («adhdekTopHasa T-kneTkay).

T-xennepHble KMNETKW WrpardT BaKHYK pPonb B ynpasneHun 3dhdekTopHON
dyHkymen LTJT B npoTMBOOMYXONEBOM MMMYHUTETE. ONUTOMbl T-XENMNEPHbIX KIETOK,
MHULMMPYIOLME OTBETHI T-XennepHbiX Knetok tTuna TH1, nogaepxmsaroT 3(PEEKTOPHbIE
PYHKL MK CD8-nonoxuTenbHbIX KUNNEPHbIX  T-KNEeToK, KOTOpble BKIHOYaIOT
LUTOTOKCUYECKME (PYHKLMMW, HanpaBri€HHbIE MPOTMB OMYXOMNEBbIX KMETOK, MPOABMSIOLNX
KOMMeKCbl onyxoneaccouyunpoBaHHbii nentug / MHC Ha ux KNeToYHOW NOBEPXHOCTMU.
Taknm obpasom, anNUTONbl ONyXONeaccoLuMMPOBaHHbIX MNENTUAOB T-XENMnepHbIX KMETOK,
O4HW WnM B KOMOMHauuM C APYrMMW OMyXOreacCcouyuMpoBaHHbIMK MNEnTUAaMU, MOryT
CNY)XUTb B KayeCcTBe aKkTUBHbIX (apMalUEeBTUYECKMX WHIPEAUEHTOB  BaKUWMHHbIX

KOMMO3ULMIA, KOTOPblE CTUMYMMUPYIOT MNPOTUBOONYXONEBbIE UMMYHHbIE OTBETbI.
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Tak kak oba Buga oreeToB, 3asucAwme ot CD8 n ot CD4, BHOCAT CBOW BKNag B
npoTMBOONYXoneBbI  3dhdekT cooba U CUHEPrMYECKN, TO UASHTMUKaAUMS WU
XapakTepucTmka OnyxorneaccoynmpoBaHHbIX aHTUrEHOB, pacno3HaBaembix kak CD8-
nonoxuteneHbiMn LITJT (monekyna MHC | knacca), Tak u CD4-nonoxutensHbiMu LITJ
(monekyna MHC |l knacca) sBnawTCS BaXXHbIMU Npu paspaboTke npOoTUBOOMNYXONEBbIX
BakuyuH. [losTomy 3ajayen HacToAwero Wu300peTeHus SBNAETCA  NpPearioXeHue
KOMMO3ULUW NenTUAOB, KOTOPbIE codepXaTr NenTuibl, CBA3bIBAOLIMECH C KOMMeKcamu

MHC ntoboro knacca.

Benay cepbesHbix NOBOUHBIX 3MEKTOB 1 PaCXO40B, CBA3AHHLIX C TEYEHNEM paka,
KpanHe HeobOXOAMMbI YryyllEeHHblIe METOAbI MPOrHO3UPOBAHUSA N AUArHOCTUKW. [oaTomy
CyLecTByeT HeobXoaMMOCTb B WAEHTUdUKAUMM ApYyrux (PakTopos, MNpeacTaBnsoLmnX
cobon Gnomapkepbl paka BoobLLUe M paka XKenyaka, B YacTHOCTU. Kpome Toro, cyuiectByeT
HeoBXoAMMOCTb B UAEHTUMMKaLUM PakTopoB, KOTOpblE MOryT ObiTb MCMONb30BaHbI MPU

rnevyeHnn paka BoobLLE U paka >Kenyaka B YaCTHOCTU.

Bonee Toro, He CyLLeCTBYyEeT CTaHAaPTHOro cnocoba neyveHus naymneHToB, OOMNbHbIX
pakoMm Xenyaka ¢ OMOXUMWYECKUM PEeUMAMBOM MOCHE paguKanbHOW MNPOCTaT3KTOMUM,
00bIYHO BbI3bIBAEMbIM pe3nayanbHbIM OCTaTKOM OMyXOnu in Situ NPy HanuyMmM nokanbHo
nporpeccupytowero pocra onyxonu. XXenartenbHbl Obinn Obl HOBbIE TepaneBTUYECKUE
nogxoabl, Kotopble ©Obl COMPOBOXAANMUCb HU3KOW CMEPTHOCTbIO C aAeKBaTHOW
TepaneBTUYECKON 3EEKTUBHOCTLIO NO CPABHEHMIO C UMEIOLUMUCA Ha AaHHbIA MOMEHT

TepanesTU4eCKMMN NogxoaamMun.

B HacTosiem un3o0peTeHMM NpegnoXeHbl NEenTuibl, KOTOpblE NPUrogHbl Ans
NeyYeHnss paka >enyaka W Apyrux BUAOB OMyXOMNeW, KOTOPbIe TMNEePIKCNPECCHMpYoT
nentTuabl No mM3obpereHno. Kak nokasanm mMacc-CnekTpoOMETPUYECKMA aHanm3 obpasuos
MEPBMYHOIO paka Kenygka 4yenoBeka, 3TV NenTUAbl NPEe3eHTUPOBaNNCb B €CTECTBEHHbIX

ycnosuax monekynamm HLA (cm. Mpumep 1 u @urypy 1).

McxoaHbIM reH, n3 KOToporo obpasoBaHbl nentugbl, Obin nNpeacTaBneH B
rMNEeP3KCNPEecCUPOBAHHOM  COCTOSIHUM  MPU  pake  Kenyaka, MNoYeYHO-KNETOYHON
KapuMHOME, pake TONCTOM  KWLLKA, HEMENKOKMNETOYHON  KapuMHOME  NErkux,
afeHokapLumHome, pake npeacrarenbHon Xenesbl, L0OpOKaYEeCTBEHHbIX

HOBOO6pa3OBaHVIFIX N 3MNOKa4YeCTBEHHOW MEnaHoMe no CpaBHEHUIO C HopMarbHbIMU
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TkaHamMu (cm. Mpumep 2, n durypy 2), AEMOHCTPUPYIOLLME BbICOKYIO CTEMEHb B3aMMOCBS3MN
nentTuaa cC OMyxonblo, T.€. 3TU nenTuabl 3T nentuabl B OONbLIOM KONMUYecTBe

NPEe3eHTUPYIOTCA Ha OMyXOoneBOW TKaHW, HO He Ha HOPMarbHbIX TKaHSIX.

CesasaHHble ¢ HLA nentuabl MOryT pacnosHaBartbCA WMMYHHOW CUCTEMOW,
cneyndpmyeckn — T-numdoyntamn/T-kneTkamn. T-KNETKM MOryT paspyllarb KNeTku,
NPEe3eHTMPYIOLLME pacno3HaHHbIn komnneke HLA/nentng; kK npumepy, OnyxorneBble KNETKM

paka >enyaka, Npe3eHTMpYyIoLLMe NomnyYeHHble NenTuabl.

Bce nentuabl HacToswero nsobpereHmns, KoTopbie Obinv COBMECTUMbI C METOANKOW
Banugaumm, cm. lMpumep 3, kak ObINO nokasaHo, B COCTOSAHUW CTUMyNupoBaTb -
KnetouHble otBeThl (CM. Mpumep 3 n durypy 3). Takum obpasom, 3T NENTULbI NPUTOLHbI
ANA reHepupoBaHWs VMMMYHHOro OTBETa B OpraHuamMe nauuveHTa AnS YHUYTOXEHUS
ONyXOneBblX KNeTok. VMMyHHbIA OTBET Yy nayueHta MOXeT ObiTb WHAYLMPOBAH Mpu
HENnocpeACTBEHHOM BBEAEHUN OMNUCaHHbIX MNENTUAOB UMM  MNOAXOAALMX BeLlecTB-
NPeaLlecTBEHHMKOB (K MpUMeEpyY, YANMHEHHbIX NenTuaoB, OEnkoB UMM HYKNEMHOBbIX
KUCNOT, KOAMPYIOLWMX 3TU NENnTUAbl) NauWeHTy, B uaeanbHOM cryyae B KomOuHayum c
BELLECTBOM, YCUNUBAKOLMM UMMYHOIMEHHOCTb (T.€. agbioBaHTOM). OT MMMYHHOrO OTBETA,
BbI3BAHHOIO TaKOW TepaneBTUYECKOW BakUUHALMEW, MOXET OXuAarbCs, YTO OH Oyaer
BbICOKO Cneuyndunyecknm npoTMB OMyXONneBbIX KMNETOK, TaK Kak uenesble nenTuabl
HaCTOALLEro N300PETEHNSA HE NPE3EHTUPYIOTCS Ha HOPMAarbHbIX TKAHAX CO CPaBHUMbIMU
KOnmMyecTBamm KoOnun, NpeaoTepaLlas, TeM camMbiM, PUCK HEXenaTenbHbIX ayTOUMMYHHbIX

peaKkuuii NPOTUB HOPMarbHbIX KNETOK Y NayueHTa.

dapmayeBTnHeCcKne KOMNO3NLMN BKNIOYAKOT NENTUAbI Kak B cBOBogHOM hopme, Tak
n B dopme dapmaueBTUYECKN npuemnemon conn. Mcnonb3yemoe B KOHTEKCTe
HacTosALWero n3obpereHns NoHATUe «PapmMaleBTUYECK NPUEMNemMas Cornb» OTHOCUTCS K
NMPOV3BOAHbLIM PaCKPbITbIX B U30OpEeTEeHMM NENTUAOB, NpuyYeM NenTug MOAUPULUPOBaH
NyTEM MNONYYEHUSA KUCMOTHbIX UMW OCHOBHbIX CONMen areHTa. Hanpumep, KUCnoTHbIE Conu
nonyyaioT u3 CcBOOOAHOrO OCHOBaHWSA (kak npaBwno, rae HeutTpanbHaa dopma
NEKapCTBEHHOIO CpeacTBa UMEET HenTpanbHyto rpynny —NH2) ¢ npumeHeHnem peakyum ¢
nogxoaswen kucnoton. llogxoaawme KACNOTbl ANS MONYYEHUS KUCIOTHbBIX COnewn
BKITIOMAOT KaK OpraHu4eckue KUCMOTbl, Hanpumep, YKCYCHYIO KUCMOTY, MPOMUOHOBYIO
KACNOTY, [MMKOMNEBYKD KUCIOTY, MUPOBUHOrPaAHYK KUCIOTY, LUABENEBYIO KUCMOTY,
OKCUSAHTapHYIO KWUCMOTY, MariOHOBYIO KUCIOTY, SHTAPHYIO KUCMOTY, MareuHOBYO KUCMOTY,

byMapoBylO KUCMOTY, BWHHYIO KWCMOTY, TMMOHHYIO KWUCMOTY, OEH30MHYIO KUCNOTY,



-23 -

KOPUYHYHO KUCMOTY, MWHZ anbHYHO KUCMOTY, METaHCYNbOHOBYHO KUCNOTY,
3TaHCYNb(OHOBYIO  KUCMOTY,  P-TONYONCYrnb(POKNCNOTY, CanuuWnoBYKD  KUCMOTY U
noaobHble, Tak U HEOPraHUYECKNE KUCMOTbI, HanpyMep, XNOPUCTOBOLOPOAHYIO KUCIIOTY,
BPOMMCTOBOAOPOAHYIO KMCINOTY, CEPHYIO KUCMOTY, a30THYIO KMCNOTY, (POCHOPHYIO KUCNOTY
n TOoMy nogobHbie. W HaobOpOT, NPUroTOBMEHME OCHOBHbLIX COMEN  KUCIOTHbIX
KOMMOHEHTOB, KOTOpblE MOFYT MPUCYTCTBOBartb Ha MEenTUAE, MPUIrOTOBMSAOTCA MpU
NCNOnb3oBaHMM papmMaueBTUHECKM MPUEMIIEMOrO OCHOBaHWSI, TaKOro Kak rMapoKCUA
HaTpus, TMAPOKCUL Kanus, TMAPOKCUL aMMOHUSI, TMAPOKCUA KanbUusi, TPUMETUNAMUH U

TOMY NOZOOHbIX.

B  ogHOM  OCOGEHHO  MPEeAMnoOYTUTENbHOM  BapuaHTe  OCYLLECTBIEHUS
hapmaueBTUHECKME KOMMO3ULMM BKIIOMAIOT NENTUAbI B BUAE COMNEN YKCYCHOW KUCMOTbI

(aueTatbl) UNK CONAHON KACNOTbI (XNopuabl).

Kpome TOro, nentuabl HacTOALEro W300PETEHUA MPUrOAHbI HEe TOMbKO AnA
MeYeHns paka, HO 1 TaKkke B Ka4eCcTBe AMAarHOCTUHMECKMX CPEeACTB. Tak Kak nenTuabl Obinm
MOMyYeHbl U3 KNETOK paka Xenyaka, U Tak kak Obino onpegeneHo, YTo AaHHble NenTugbl
HEe MPUCYTCTBYIOT B HOPMaribHbIX TKaHSX, TO 3TU NEnTUAbl MOryT ObiTb UCMOMb30BaHbI A

ANarHOCTUKN HanNmnM4yna paka.

MNpUCyTCTBUE 3asBMEHHbIX MNENTUAOB Ha TKaHEBbIX OuonTatax MOXET MOMOYb
naromopchonory B MOCTAHOBKE AuarHo3a paka. BbissBNeHWe KOHKPETHbIX MNENnTUAOB C
MOMOLLbIO @HTUTEN, Macc-CnekTPOMETPUM UMK APYIMX METOLOB, U3BECTHbIX M3 YPOBHS
TEXHWKW, MOTYT AaTb 3HaTb NaroMopdorory, YTO TKaHb SBMSIETCA 3MOKaYECTBEHHOW UM
BOCManNeHHOW 1Unm e nopakeHHon 3abonesaHnem soobule. NpucyTcTeme rpynn NenTuaoB

MOXET NO3BONMNTb KJ'IaCCI/IC*)I/ILlI/IpOBaTb Unn BblAenNnTb NogKnaccbl NOpaXeHHbIX TKaHEeN.

BbisBneHne nentmpoB Ha obpasyax nopadkeHHOW 3aboneBaHMEM TKaHW MOXET
NO3BONMWUTb MNPUHSATH peLUeHME O LenecoobpasHOCTU Tepanuu, BO3LEUCTBYIOLLEN Ha
UMMYHHYIO CUCTEMY, B OCOBEHHOCTU, ecnn T-NMMAOLNTDI, KaK M3BECTHO UNN OXUAAETCS,
3agencTeoBaHbl B MexaHusme aencteusa. Otcytcteme akcnpeccum MHC senserca xopoLuo
OMMCaHHbIM MEXaHM3MOM, NMPU KOTOPOM MHPULMPOBAHHbBIE UMW 3NOKA4YECTBEHHbBIE KMETKM
YKIOHSIOTCA  OT  UMMYHHOrO KOHTpons. Takum o6pas3om, npucyTCTBME NEMNTULOB

NoKasbIBAET, YTO 3TOT ME€XaHU3M He UCNONb3YyETCA NPpOoaHaNnn3NpPoBaHHbIMU KNeTKkamMu.
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MenTngbl MOryT UCMONbL30OBaTbCHA B aHanv3e OTBETOB NIMMAQOLUTOB MPOTUMB 3TUX
NnenTUAOB, TakMX Kak T-KNEeTOYHble OTBETbl UMW OTBETbI AHTUTEN MNPOTUB MenTuaa wunu
nentuaa B komnnekce ¢ monekynamm MHC. Takne MMMyHHblE OTBETbI TIMMAOLUTOB MOTYT
NCNONb30BaTbCs B Ka4yecTBE MPOrHOCTUYECKUX MapKepoB ANS MPUHATUS pPeLleHus o
JanbHenwmux atanax tepanuu. [JaHHble UMMYHHbIE OTBETbI MOTYT TakXXe UCMornb30BaTbCs B
KayeCTBe CypporarHbIX MapKepoB B MMMYHOTEPaneBTUYECKMX NOAXOAAX, HanpasfeHHbIX
Ha MHAYUMPOBaHWE OTBETOB NMMMOLUTOB C MOMOLLBIO Pa3fnU4YHbIX CPEACTB, Hanpumep,
BakuyuHaumm 6enkoMm, HYKNEeUHOBbIMM KUCMOTaMK, ayTOSNOrMYHbIMK  Marepuanamu,
afonTMBHbIM NepeHocoM numdoumToB. B ycrnosusx, korga NnpoBOAUTCSA reHHasa Tepanus, B
uensax oueHkn noboyHblX 3IPPeKToB MOryt ObiTb NPOAHanM3nMpoBaHbl OTBETHI
nMmdouMToB Ha nenTuabl. MOHUTOPUHr peakuyMi NUMAOLUTOB MOXET Takke ObiTb
LEHHbIM WMHCTPYMEHTOM ANA nocnejyrowmx obcneaosBaHui nocne TpaHcnnaHtauyuu, K
npuvMmepy, AN BbISIBNEHUS peakuui «XO3AWH MPOTMB TPaHCNNaHTara» WU «TpaHcnnaHTar

NPOTUB XO3AUHaY.

MenTuabl MOryT MCNOMNb30BaTLCH ANS reHepauyum um paspaboTkm cneymgunyeckmx
aHtuten k komnnekcam MHC/nentua. OHM moryT ObiTb MCMOMBL30OBaHbI B Tepanuu,
HauenuearoLen TOKCMHbI N pagMoakTUBHbIE BELLECTBA HA MOPaKEHHYIO TKaHb. [pyrum
BMAOM MCMOMNb30BaHMA AaHHbIX aHTUTEN MOXET ObITb «HaLENMBaHWE» PagUOHYKINAOB Ha
NOPaXKEHHYIO TKaHb B LEnaxX Buayanusauum, Takon kak PET (MO3UTPOHHO-3MUCCUOHHAS
Tomorpadus). 310 MOXET MOMOYb B OOHapyXeHun HeGOonbLUMX METacTasoB unv B

onpeaeneHny pasmepa 1 TOYHOW NoKanu3auum NopaXkeHHbIX TKaHEeN.

Kpome Toro, nentuabl MOryT ObiTb UCNONb30BaHbl AN NOATBEPXKAEHUA AMarHosa

paka, NOCTaBMEHHOro Naronorom, Ha OCHoBaHuM BuonTtara.
B Tabnuue 2 onmcaHbl NenTuabl B COOTBETCTBUM C HACTOALLUMM M30OpPETEHMEM,
cootBercTBylowme mm SEQ ID NO; n ucxogHble ©Genkn, M3 KOTOPbIX MOryT ObITb

obpasoBaHbl gaHHbIe nenTuabl. Bce nentuabl ceasbiBatotca ¢ annenamu HLA A*024.

Tabnuua 2: MNMenTuabl HacTosLWEro n3odpeTeHus

SEQ ID Mocneposate | icxogHbin 6enok
NO: Koa nentuga | NbHOCTb (6enkn)
1 CDC2-001 LYQILQGIVF |CDK1
2 ASPM-002 |SYNPLWLRI |ASPM
3 UCHL5-001 |NYLPFIMEL |UCHLS5
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4 MET-006 SYIDVLPEF |MET

PROM1-001 |SYIIDPLNL |PROM1
VWSDVTPLT

6 MMP11-001 |F MMP11

7 MST1R-001 |NYLLYVSNF |MST1R

8 NFYB-001 |VYTTSYQQI |NFYB

9 SMC4-001 |HYKPTPLYF |SMC4

YYNAAGFNK

10 UQCRB-001 |L UQCRB
PPAP2C-

11 001 AYLVYTDRL |PPAP2C

12 AVL9-001 FYISPVNKL |AVL9

13 NUF2-001 VYGIRLEHF |NUF2

14 ABL1-001 TYGNLLDYL |ABL1

15 MUC6-001 |NYEETFPHI |MUC6

16 ASPM-001 |RYLWATVTI |ASPM

17 EPHA2-005 |VYFSKSEQL |EPHA2

18 MMP3-001 |VFIFKGNQF |MMP3

19 NUF2-002 RFLSGIINF  |NUF2

20 PLK4-001 QYASRFVQL |PLK4

21 ATAD2-002 |KYLTVKDYL |ATAD2
COL12A1-

22 001 VYNPTPNSL |COL12A1
COLGA3-

23 001 SYLQAANAL |[COL6A3

24 FANCI-001 |FYQPKIQQF |FANCI

25 RPS11-001 |YYKNIGLGF |RPS11

26 ATAD2-001 |AYAIIKEEL |ATAD2

27 ATAD2-003 |LYPEVFEKF |ATAD2
HSP90B1- |KYNDTFWK

28 001 EF HSP90B1

29 SIAH2-001 | VFDTAIAHLF |SIAH2

30 SLC6A6-001 | VYPNWAIGL | SLCBA6

31 IQGAP3-001 | VYKVVGNLL |IQGAP3

32 ERBB3-001 |VYIEKNDKL |ERBB3
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33

KIF2C-001

I'YNGKLFDLL |KIF2C

Opyrue nHtepecyowme nentuabl HLA A*024 no nsobpereHunto

MNMocneposarenbH | NcxoaHbIv
SEQ ID NO: | Kog nentnga OCTb Benok (6enkn)
34 CCDC88A-001 | QYIDKLNEL CCDC88A
35 CCNB1-003 MYMTVSIIDRF CCNB1
36 CCND2-001 RYLPQCSYF CCND2
37 CCNE2-001 IYAPKLQEF CCNE2
CEACAM1,
CEACAMS,
38 CEA-010 I['YPDASLLI CEACAMG6
39 CLCN3-001 VYLLNSTTL CLCN3
40 DNAJC10-001 | IYLEVIHNL DNAJC10
41 DNAJC10-002 | AYPTVKFYF
EIF2S3,
42 EIF2S3-001 IFSKIVSLF LOC255308
EIF3L,
43 EIF3L-001 YYYVGFAYL LOC340947
44 EPPK1-001 RYLEGTSCI EPPK1
45 ERBB2-001 TYLPTNASLSF ERBB2
46 GPR39-001 SYATLLHVL GPR39
47 ITGB4-001 DYTIGFGKF ITGB4
48 LCN2-001 SYNVTSVLF LCN2
LOCB42502,
49 SDHC-001 SYLELVKSL SDHC
50 PBK-001 SYQKVIELF PBK
51 POLD3-001 LYLENIDEF POLD3
52 PSMD14-001 | VYISSLALL PSMD14
53 PTK2-001 RYLPKGFLNQF | PTK2
54 RPS11-001 YYKNIGLGF RPS11
55 TSPAN1-002 VYTTMAEHF TSPAN1
56 ZNF598-001 DYAYLREHF ZNF598
57 ADAM10-001 LYIQTDHLFF ADAM10
58 MMP12-001 TYKYVDINTF MMP12
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59 RRM2-001 YFISHVLAF RRM2
60 TMPRSS4-001 | VYTKVSAYL TMPRSS4
61 TSPAN8-001 VYKETCISF TSPAN8

B apyrom BapuaHTe OCYLUECTBMNEHMS 3TOr0 U30OpPETEHMSI pacKpbITbl NENTUAbI
NPOTUB paka xenyaka, ceaseiBatowmeca ¢ HLA A*02. [1na nHamemngos, aenaowmxcsa A*02-
nunmn A*24-nONOXKAUTENbHBIMK, CMECUM PacKpbITbiX B M300peTeHUM nenTugoB MOryT
NPUMEHSTLCS ANA NeYeHns paka xenyaka. [peanoyTuTenbHbIMK SBRSIOTCA CMeCcu ns 2 o
20 nentnaoB n cmecn u3 2, 3, 4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 n 20

nenTUAOB.

MNMocneposarenbH | cxoaHbIv
SEQ ID NO: | Kog nentuaa OCTb Benok (6enkn)
62 DIO2-001 ALYDSVILL DIO2
63 IGF2BP3-001 KIQEILTQV IGF2BP3
64 LMNB1-001 LADETLLKV LMNB1
65 WNT5A-001 AMSSKFFLV WNT5A
66 FAP-003 YVYQNNIYL FAP
COPG,
COPG2,
67 COPG-001 VLEDLEVTV TSGA13
68 COLBA3-002 FLLDGSANV COLBA3
69 COLBA3-003 NLLDLDYEL COLBA3
70 COLBA3-004 FLIDSSEGV COLBA3
71 PSMC2-001 ALDEGDIAL PSMC2
72 UBE2S-001 ALNEEAGRLLL | UBE2S
73 KIF11-001 ILSPTVVSI KIF11
74 ADAMS8-001 KLLTEVHAA ADAMS
75 CCNB1-001 ALVQDLAKA CCNB1
76 CDC6-001 ILQDRLNQV CDCs6
77 F2R-001 TLDPRSFLL F2R
78 OLFM4-001 TLDDLLLYI OLFM4
79 THY1-001 SLLAQNTSWLL | THY1
80 CEP250-001 SLAEVNTQL CEP250
81 HIF1A-001 ALDGFVMVL HIF1A
82 KRAS-001 GVDDAFYTL KRAS
83 MET-001 YVDPVITSI MET
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84 NCAPG-001 YLLSYIQSI NCAPG
85 NCAPG-002 QIDDVTIKI NCAPG
86 TOP-004 YLYGQTTTYL TOP2A
87 TOP-005 KLDETGNSL TOP2A
88 LAMC2-002 RLDDLKMTV LAMC2
89 AHR-001 LTDEILTYV AHR
90 CCNB1-002 ILIDWLVQV CCNB1
91 CEACAM6-001 | VLYGPDVPTI CEACAMG6
92 COPB1-001 SIFGEDALANV COPB1
93 HMMR-001 KLLEYIEEI HMMR
94 TPX2-001 KILEDVVGV TPX2
TOP2A,
95 TOP-001 KIFDEILVNA TOP2B

Benok yukna knetouHoro genenus 2 (CDC2)

CepuHoBas/TpeoHunHoBas kuHasza CDC2, tawke ussectHas kak Cdk1 (YmknuH-
3aBMCUMas kuHasa 1), urpaet KnouveBylO pofb B KOHTpoOrne knetovHoro uywukna. OH
N3BECTEH Kak OCHOBHOW perynatop nepexoga ot G2 k dase M. B koHue nHTepdasbl oH
cBA3blBAETCA C UuknuHamm A-tuna. lNMocne paspylleHns sa4epHon 060NOYKN LMKNUHbI A-
TUna 3ameHslTCs UMKNMHOM B, koTopbin obpasyet daktop ctumynsauum mutosa (MPF) ¢

Cdc2. MPF Heobxoaum ANsi NPOXOXAEHMS KneTkamu dasbl MUTo3a.

dyHkyua Genka Cdc2 B mMuTO3e He ABMSIETCS M3OLITOYHOM U HE MOXET ObiTb
KOMneHcupoBaHa akTMBHOCTLIO Apyrux Cdks, Takux kak Cdk2, 4 n 6. Hanpotus, 06 Cdc2
coobLlanocb, YTO OH 3a4EWCTBOBaH B APYrMX dasax KMETOYHOro LMKna, Takux Kak
nepexog G1-S, n oH cnocobeH 3ameHnTb Cdks nepmnoga nHtepdasbl. Takum obpasom, Kak
ObIno npegnoxeHo, Cdc2 sensietca eguHcTBeHHbIM CdK, HE3AaMEHMMbIM AN KNETOYHOro

ymkna.

Mnepakcnpeccus Cdc2 Gbina obHapykeHa nNpu HECKONbKUX BUAAX paka M 4acto
COOTHOCUNAChb C NAOXMUM NPOrHo3om. Cpeamn HUX HaxXOAATCS KapuuHOMa npencTarenbHOun
Xernesbl, KapUUHOMbI POTOBOW MOMOCTW, MIOCKOKMETOUHbIE KapLUUHOMbI POTOBOW MOMOCTU
(OSCC), ocrtpas muenomngHas nevkemua (AML) (Qian wn coast, 2009), H.pylori-
mHayymposaHHaa MALT-numdpoma (Banerjee n coast., 217-25) n kapymMHoma TONCTOW
knwikm (Yasui n coasrt., 36-41). Npun pake xenyaka coobLanocb O rmnepakcnpeccum n/unm

MOBbLILLUEHHOWN aKTMBHOCTU, N 3TO MOXET ero npuyunHon. NMHrmbutopsl Cdc2 n gpyrmne 6enku
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Cdks paccmartpuBanu B Ka4ecTBe KaHAMAATOB ANSA NEKAPCTBEHHbIX CPEACTB ANSA NeYeHune
paka (Shapiro, 1770-83).

Benok, accounMmpoBaHHbLIN C aHOMAarbHOW BEPETEHOBMAHON MUKpouedanuen
(ASPM)

AHomaneHbI reH Oenka BepeTeHa geneHuns (ASPM), accoyumpoBaHHbIM C
MUKpoLedannen, SBNSIETCS YE€NOBEYECKMM OPTONOroOM reHa axpoMarnyecKkoro BepeTeHa
aposodunel (asp). OH NPpUHMMaET yyacTne B perynsymm pasBuUTUsi HEPBHbIX KINETOK, U €ro
MyTayum NpPUBOAST K MEPBUYHON ayTOCOMHOW peLeccMBHOM Mukpouedanun. Bo Bpems
muto3a ASPM nokanu3oBaH Ha nontocax BepeTeHa geneHus. [vnepakcnpeccns ASPM
Bblna npeanoxeHa B kKa4eCcTBe Mapkepa v NOTEHUNanbHOW TepaneBTUYECKON MULLEHN NpK
rmmobnactome. OnocpegoBaHHbii  SiPHK  HokgayH  uHrubupyetr  nponudepauyuto
OMyXoneBbIX KNETOK N HENPOHanbHbIX CTBOMOBbLIX KNETOK. Mnepakcnpeccns ASPM moxeT
Takke npeackasbiBaTb YCUMEHHbIN WHBa3UBHbIW/METACTaTUYECKUA NnoTeHuuan, ObiCTpbIn
peyMaAnB OMyXONu UK MOXOW MPOrHO3 MPU MNOYEYHO-KNETOYHON KapuumHome. ASPM
3KCNPECCUKYETCS B NOBbILLEHHOM KONUYECTBE B MMMOPTANM30BaHHbIX KNETKax U B TKaHAX

HemenkokneToyHoro paka nerkux (Jung, Choi, n Kim 703-13).

MarpuyHble metannonpoteasbl 3 (MMP11)

MMP3, HasblBaeMbli TaKke NPOXenartuHason Unm CTPOMENU3nMHOM 1, siBNsieTcs
3HAOMENTMHA30WN, KOTOpas paclyensiieT KOMMOHEHTbl BHeknetoyHoro marpukca (ECM),
Takne kak PUOPOHEKTUH, NTAaMWHWH, 3MacTuH, UEHTparnbHbli 6enok npoTeornnkaHoB W
HecnuparneHble Uenn konnareHos. MMP BaHbl BO BPeEMSI HECKOMbKUX PU3NONOrMUYECKMNX
npouyeccos, Tpebyowmx neperpynnuposky ECM, Takux kak murpayus Knetok BO Bpems
ambpuoreHesa, pemogenupoBaHMe TKaHEW, Backynsapusauuns, WHBOMIOUMS MOJOYHOM
enesbl U 3axuerieHne paH. MMP3 Takke urpaetr ponb B HakKOMMeHUn TPOMOOLMTOB.
[MaTonornyeckne COCTOSIHUS C YBENMYEHUEM 3Kcrnpeccum n cekpeuun MMP3 skntodaroT
ayTOMMMYHHbIE BOCManuTenbHblE NPOLECCHI N pak.

MMP3 akcnpeccupyetcss B M30bITKE KIETKAMM HEKOTOPbIX BUAOB OMYXONen u
UrpaeT BaXKHYyI ponb NpU 3nuTenuanbHO-Me3eHxumanbHoM nepexoge (SMIM). OH Takke
MOMET BHOCUTb CBOW BKNaJ Ha PaHHMX CTaansiX OHKOreHe3a, MHULMMPYS 3nUreHeTu4eckume
M3MEHEHUS, KOTOpble MPUBOAAT K MOSIBNEHUIO 3r0KavyecTBeHHoro ¢eHotuna (Lochter u
coaBT. 180-93). lMonumopdunamel npomoTopHon obnactn MMP3, koTopble CBfA3aHbl C
YPOBHSAMU 3KCNpeccumn, kak Obino nokasaHo, OKasblBaKOT BIMSHUE HA CTEMEHb puUcka u
NPOrHO3 NPU HEKOTOPLIX BMAAX paka, Takmx Kak ageHokapumHoma nvwesoaa (Bradbury n

coaBT. 793-98) K nNnockokneTovHaa kapuuHoma nonoctu pra (Vairaktaris n coast. 4095-
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100) (Liu n coaBT. 430-35). H.pylori-nonoXUTENbHBIM nayneHTam, OOMbHbIM PakoMm
Kenyaka, C MOBbILWEHHbIM ypoBHEM cbiBOpoTkn MMP3- n MMP7 Habniwoganace 6onee
BbICOKas UHBa3nsa numdarnyeckmx y3nos n 6onee KopoTkas BblKMBAEMOCTb. B koroprte 13
74 naumeHToB, GonbHbIX pakom xenyaka, MMP3 akcnpeccuposancsa B 27% cnydaes

(Murray n coasTt. 791-97).

c-Met

c-Met sBnsieTcs NOCpPEeLHVMKOM MOTEHUMANbHO OHKOTEHHOW aKTMBHOCTU hakTopa
pocta renarouyuToB, daktopa HGF/scatter, B ToM uncne cogencrsmus KNETOYHOMY POCTY,
MOABWKHOCTW, BbPKMBAEMOCTW, Aerpajauuv BHEKMNETOMHOrO MaTpukca M aHrmoreHesa.
CeasbiBaHne HGF akTvBupyeT HUCXOAALME CUrHanbHble nMyTW, BKMwyas Ras,
docharunaunmHocuTon 3’-knHasdy, docdonunady Cy, U aKTUBUPOBAHHbIE MUTOrEHOM
Kackagbl peakuum, ceasaHHble ¢ npoTenHknHason (Dong n coasTt. 5911-18;Furge n coasT.
10722-27;Furge, Zhang, and Vande Woude 5582-89;Montesano et al. 355-65;Naldini n
coaBT. 501-04;Ponzetto n coasT. 4600-08). c-Met akcnpeccupyerca npenmMyLLeCTBEHHO B
anutenunanbHbix knetkax. OHKoreHHas aktmeauus c-Met (Takwke M B HeanuTenunanbHbIX
3MOKAYECTBEHHbIX TKaHSIX) MOXET ObITb pesynsratoM amnnudukayun/rmnepakcnpeccun,
akTmBupylowmx mytayumi, npuobpetrenms HGF/c-Met ayTOKpuHHbIX netenb  wunu
KOHCTUTYTMBHOrO dhocchopunuposanusi (Di Renzo n coast. 147-54;Ferracini n coast. 739-
49:;Fischer n coasT. 733-39;Koochekpour n coasT. 5391-98;Li n coast. 8125-35;Maulik u
coaBT. 41-59;Qian n coasT. 589-96;Ramirez 1 coaBT. 635-44;Tuck n coasT. 225-32)
(Nakaigawa un coasT. 3699-705). KoHcTuTyTMBHas aktmBauma c-Met B opraHuame
TPaHCreHHblX Mblwen ¢ un3bbiTouHon HGF-3kcnpeccmen cnocobCTBYET OHKOreHesy
wmpokoro cnekrpa (Takayama u coast. 701-06;Wang u coasT. 1023-34). «BbikntoveHne»
rena MET npuBogut K MHrMOMpOBaHMIO pocTa onyxonu n metacrasmposaHus (Corso um
coaBT. 684-93). Amnnudukauyua MET Obina cBsizaHa C NporpeccrMen paka xenygka y
yenoseka (Lin n coasT. 5680-89).(Yokozaki, Yasui, n Tahara 49-95).

YOnkBuTuH kapbokcun-tepmuHansHasa rugponasa L5 (UCHLS5)

UCHLS, mnsBectHas Takke kak yobuksutuH C-tepmuHanbHas rugponasa (UCH37)
unn INOBOR, saBngdetca accounmpoBaHHOM C npoTeacomon AaeybuksutnHason. OHa
pa3buBaeT Ha 4acTu CBA3aHHble C GenkoM MonMyOUKBUTMHOBLIE LIENU HA AUCTanbHOM
KOHLE nyTem pacLiensnieHna nsonentuaHon ceasm mexay C-koHuesbiMyn Cys76 un Lys48
(Nishio n coasrt.,, 855-60). B aape UCHL5 coeauHeHa C XpomMaruH-pemMoaenupyoLmm

komnnekcom Ino80. lMocne cBA3bIBAHUA C MPOTEACOMOW OHA aKTUBUPYETCS U MOXET
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yApaBnaATb NPOUEeCcCOM TpaHckpunuum unu penapadun OHK, 4TO, Kak npeanonaraercs,

onocpeaosaHo Ino80 n npoteacomon.

Y6uksntmH-cneynpmnyeckme nporeasbl, nogobHole UCHLS, 3apenctsoBaHbl B
HECKOmNMbKMX npoueccax, TakuMx KakK KOHTPOMb MPOXOXAEHUS KIMETOYHOro  LMKna,
anddepeHymaumna, pennukauyms n penapauma OHK, TpaHcKpnuus, KOHTPOMb KadvecTsa
06enkoB, MMMYHHbIA OTBET KW anonTto3. BosmoxHo, UCHL5 moxer cnocobcrBoBaTth
3r10Ka4YeCTBEHHOW TpaHcdopmauun. Ee akTMBHOCTb, kak ObiNo NPOAEMOHCTPUPOBAHO,
MOBbILLEHA B TKAHSAX KapLMHOMbI LUEWKA MaTKu 4YerioBeka Mo CPaBHEHWUD C COCeaHeu
HopmanbHOW TkaHbto. OHa cnocobHa AeyOMKBUTUMHUPOBaTL U, TEM  CaMbIM,
crabunuaunposatb peuentop TGF-6eta ©n ero meanaropbl HUCXOAALMX MyTeEWn,
TPaHCKPUNUMOHHbIE hakTopbl Smad, TeM cambiM aKTUBUPYS CUrHarnbHble Kackagbl,
aktmsupyemble TGF-6eTta. AKTnBauua curHanbHbIX Kackagos ¢ yyactnem TGF-6eta moxet
BbICTYNaTb B Ka4eCTBE NPOMOTOpPA ONyXONEeBOro pocTa Ha NO3AHUX CTaauaX paka, XOTa OH
obnagaeT ABOSKON (PYHKUMEN N MOXET TakKe BbICTyNaTb B Ka4ecTBe Cynpeccopa pocTa
ONYXOIn Ha paHHKX cTagusx u 4o nHmymayumm (Bierie n Moses 29-40;Horton n coast. 138-
43;Wicks u coat. 8080-84;Wicks n coasT. 761-63).

Makpodar-ctumynupytomi 6enkosbi peyentop (MST1R)

Peuentop MST1R (Takke m3BeCTHbIn nog HassaHumem RON) asnaerca uvneHom
cemenctea Met npncyTCTBYIOLMX HA MOBEPXHOCTU KMETOK PELENTOPOB TUPO3UHKMHAS, U
OH, B MEPBYIO OYEpeAb, 3KCMPECCUPYETCS Ha 3anuTeEnuanbHbIX KNeTkax n makpodarax.
Peuentop MST1R MOXET Bbi3blBaTb KMETOYHYIO MUrpauuvio, MHBasuio, nponudepaymio n
BbDKMBaHME KMNEeTKM B OTBET Ha ero nuraHg. OHkoreHHble cBouctea Obinm
NPOAEMOHCTPUPOBAHbLI in Vitro, B paBHOW CTEMNEHU Kak in vivo B MOAENSAX C XXUBOTHbIMU, U
OH 4acTO JeperynupoBaH Npu pakoBbix 3abonesaHumsx 4denoseka (Dussault u Bellon,
2009). KnuHuuyeckme nccnefosaHus nokasanu, y4to runepakcnpecena MST1R cesasaHa ¢
MNNOXMM MNPOrHO30M UK MeTactasamn. J3kcnpeccuss MST1R  3HauuTenbHa B TKaHSAX
KapUMHOMbI enyaka u COOTBETCTBYIOLLEN NapaHeonnacTMYeckon TKaHW, O4HaKO OHa He
HabngaeTca B HOpManbHOW crnmM3ncTon obornouke xenyaka (Zhou n coasTt., 236-40).
HokgayH peuentopa MST1R B pakoBbIX KNETKax MPUBOAUT K CHWKEHUIO XeMOTakcmuca
3HAOTENManbHbIX KNETOK iN Vitro N K CHUKEHUIO pOCTa OMyXOony N YMEHbLUEHWIO MOTHOCTU
MUKPOCOCYAOB MOCMe OPTOTOMMYECKOW TPaHCnnaHTauum B MNPEACTaTenbHYO Xenesy in
vivo. OnocpegoBaHHbin PHK HokaayH MST1R B KNETOYHOW NMHMM BbICOKO OHKOFME€HHOrO
paka TOMNCTOM KWULIKW MPUBOAMM K CHDKEHMIO nponudpepauum B CPaBHEHUM C

KOHTPOJIbHbIMW KNEeTKaMW.
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KuHe3anHnoao6HbIn 6enok (KIF2C)

KIF2C aBnserca genonumepason MUKPOTPYBOoUeK, perynvpyrowen nx npasunbHoe
COeAVHEHNE C KNHETOXopamu BO Bpemsa obpasoBaHus BepeTeHa geneHunsa. OH BaXeH Ans
XPOMOCOMHOW cerperayum Bo Bpems aHadasbl 1 MOXeT notpebosarbcs A4Na koopauHaumm
Hayana pasjeneHna CeCTPUHCKUX LEHTPOMEepoB. HenpasunbHOe MNpUCOEAUMHEHUE
MUKPOTPYBOUYEK K KMHETOXOPAM MPUBOAUT K HEMPaBUNBHOMY PACXOXAEHUIO XPOMOCOM W
aHeynnoungun, kotopas Habnwgaetca B OonbLUMHCTBE conmaHbix onyxonen (Maney wu
coaBT. 67-131;Moore n Wordeman 537-46). KIF2C akcnpeccupyeTcsi B n3bbiTKe B pakoBbIX
Knetkax MONOYHOW »enesbl (Shimo u coasT. 62-70), TONCTOM KWLIKW, B KNeTKkax
KonopekTanbHOro paka u paka enyaka (Nakamura n coasT. 543-49). KnetouHaa nuHua
paka >xenygka (AZ521), kotopaa crabunbHo 3kcnpeccuposana KIF2C, nposenana
MOBbILLEHHYIO Nponudepaymio 1 MAUrpaymio NO CPaBHEHMUIO C KNETKaMn C MMUTMPOBAHHOW
TpaHcdekymen. MNosbiweHHasa akcnpeccns KIF2C B kneTkax paka >kenyaka MoxeTt ObiTb
accouyumpoBaHa C WHBasMen nMMAarn4ecknx COCYAOB, MeTacTasamu nmmdaTnydeckmx
Yy310B W NNOXUM MNPOrHO3OM. JleyeHne paka MOMOYHOM Kenesbl KOPOTKMMM

nHTepdepupyrowmmmn PHK npotus KIF2C nHrmbrnposano pocT pakoBbIX KIETOK.

Benku 4 noaaepxaHus CTpykTypbl xpomocom (SMC4)

Benku, nogaepxusatrogme CTPyKTypy xpomocom SMC, aBnSOTCA XPOMOCOMHbIMU
ATd-azamn, KOTOpble MWrpatoT pofb B OpraHMsauun CTPYKTYP BbICLLEro nopsaka B
XpomocomMax u ux auvHamukn. bBenok SMC4 saBnsetca UeHTpanbHbIM KOMMOHEHTOM
KOMNMeKkca KOHAEHCMHA, KOTOPbIA UrpaeT porb NPW KOHAEHCAUUM XpOMaTtuHa, a Takke
CBSi13aH C SAPbLILKOBON cerperauuen, penapaumen OHK n coxpaHeHuem XpomMaTuHOBOro
ckeneta. bbino obHapyxeHo, uTo reH SMC4 skcnpeccupyeTrca Ha BbICOKOM YPOBHE B
TKaHSIX HOPMAanbHOW MpPEeACTaTeNnbHOW Xenesbl U CIOHHOW >Xenesbl, o4eHb cnabo - B
TKaHSIX TONMCTOW KULUKW, MNOMXKENYAOYHOW Kenesbl W KUWEYHUKa un Boobule He
3KCMPEeCcCUpyoTCa B ApYyrux TkaHax. Jkcnpeccns PHK Ha Bbicokom ypoBHe Habnoganach
BO MHOMMX KIIETOYHbIX NIMHUAX paka M Buaax paka, BKNIOYas pak MOMOYHOMW >Kenesbl,
npeacTaTenbHOW Kenesbl, TONCTON KULIKKA N NoaXenyaodHon xenesbl (Egland v coasT.
5929-34).

PeuenTop 2 athpuHa Tnna-A (EPAH2)
PeuenTtopbl Eph aBnsoTCS YHUKaNbHbIM CEMENCTBOM PELENTOPHbIX TUPO3UHKUHA3
(RTK), koTOpble UrpatoT BEAYLLYK ponb B POPMUPOBAHNN OPraHoB N CUCTEM 3MOPUOHA,

HEMPOHHOM HauenvBaHuM WU pPasBUTMN COCYAWUCTOM CUCTEMbl BO BPEMsl HOPMarbHOro
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ambpuoreHesa. Ctumynaums EphA2 ero nwurasgom (ephrin-A1) npmBogut K
asTodbochopmnupoBanmio EphA2, ctumynsyms ofpaljaer BCMOSiTb  OHKOTEHHYHO
TpaHchopmauno. Pedentopbl Eph 1 ux nuranabl, 3dpuHbI, 4acTO 3KCNPECCUPYTCA B
n3bbITke BO MHOXeECTBE BMAOB paka. EphA2 yacTto akcnpeccupyercst B n3bbITke U UMEET
PYHKUMOHANbHbIE U3MEHEHUA B KIETKax arpecCuBHbIX OMYXOMNeW, U Kak CYMTaeTcs,
cnocobCTBYyeT pPOCTY  OMyXonv  MOCPEACTBOM  MOBLILWEHUS  KNETOYHOW  aaresuu
BHEKNETOYHOro Marpukca, 6e3baKopHOro pocra n aHrmoreHesa. M3bbiToyHasa akcnpeccus
EphA2 n EphrinA-1 6bina npogeMoHCTpUpoBaHa B KINETKaxX KapuuHOMbI XKenyaka, U oHa
Obina B3aumocBsi3aHa C rMybuHOM WHBasMM  OMyXOnW, CTagusMK  ONyxonm no
knaccupukaymm TNM, meTactasamm B MM arnyecknx yanax u nriaoxum nporHosom (Yuan
n coaBT. 2410-17).

ATAD2

Benok ATAD2 (Takke nssecteH kak ANCCA) — 310 HOBbI UneH cemenctea ATdas
AAA+. OH ycunmBaer TPaHCKPUMNUUOHHYIO akTUBHOCTb aHaporeHHoro peuentopa (AR) un
actporeHHoro peuentopa (ER), uto npmBoauT k TpaHckpunuyuu reHos, Bknovas IGF1R,
IRS-2, SGK1 u Bbikmsanmio (AR) n ymknuda D1, c-myc n E2F1 (ER), coorBeTcTtBeHHO. OH
TakXe YCUNUBAET TPAHCKPUMNUMUOHHYIO akTUBHOCTb c-Myc.

Okcnpeccusa ATAD2 vMeeT BbICOKMA YPOBEHb B KINETKaxX HEKOTOPbIX BWMAOB
ONyxOnen, TaKkMX Kak pak MOMOYHOW »Kenesbl, paKk NPeACTaTeNnbHON >Xenesbl U

OocTeocapKoma. Takas JKCnpeccuna cedsaHa C Nnoxmm nNpPoOrH030oM.

AVL9
HeoxngaHHbim o6pasom, gaHHbii Oenok Obin obHapyxeH B kavectBe Oenka-
ncroyHnka. O 6enke AVLY M (PyHKLMM COOTBETCTBYIOLLENO reHa MMEETCS MUb OYEHb

CKyAaHasi U orpaHuydeHHas nHpopmauus.

Konnaren anbda-1 (XII) (Col12A1)

KonnareH anba-1 (X1 SABNsIETCS Benkom, aMUHOKUCIIOTHYIO
nocnegosartenbHOCTb anbda-1 yenun kotoporo y yenoseka koaupyet reH COL12A1. Otor
reH kogupyert aneda-uyene konnareHa tuna Xll, uneHa cemencrsa konnareHos FACIT
(accoyumnpoBaHHbie ¢ Pubpunnamm KonnareHbl ¢ NPEPbIBAEMbIMA TPOUHBIMWU CNNPANsSMNn).
KonnareHn tuna Xll ssBnsietca roMOTpMMEPOM, B3aMMOCBSA3aHHbIM, Kak Oblo 0OHapy»KeHo,
¢ konnareHom Tuna |. Kak cuutaerca ata B3aMMOCBSA3b MOAUMDULMPYET B3aNMOLENCTBME
konnareHa Tuna | ¢ dombpunnamm n oKpy>KarLWmMM MaTpukcom. beinu ngeHTnonynposaHsl

ansTepHaTUBHbIE Cnnanc-BapuaHTbl TPAHCKPUNTA, KOAUPYIOLLME pasfuyHble N30hopMbl.
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KonnareH anbda-3(VI) (COL6A3)

len COLBA3 koaupyerT uenb anbda-3, ogHy U3 Tpex anbda-uenen konnareHa tuna
VI. Kak 6bino npoaemMoHCTpMpoBaHO, OenkoBble AOMEHbI CBA3biBAOTCA € Oenkamu
BHEKMNETOYHOrO MaTpuKca, 4YTO npeacrtaBnsaeTr cobon B3aumogencTeme, obbsicHSOLee
3HAYMMOCTb 3TOrO KonnareHa B opraHusaumm KOMMOHEHTOB Marpukca. PemogennposaHme
BHEKNETOYHOro MatpuKca NocpesCcTBOM rmnepakcnpeccum konnareHa tuna VI BHocuT csomn
BKNaa B NpUOBpEeTeHne KNneTkamu paka SudHMKa PEe3UCTEHTHOCTU K LMCMNaTuHy.
MpucytctBue konnareHa Tuna VI COOTHOCUNOCH CO CTEMEHbIO 3MOKaYeCTBEHHOCTU
OnyXxonu, NPOrHOCTUYECKUM PakTopoM AnAa paka andHuka (Sherman-Baust n coast. 377-
86). N'en COLBA3 akcnpeccupoBaH B M30ObITKE B KIMETKaxX KOMOPEeKTarbHbIX ONyXonew
(Smith n coast. 1452-64), kapymHome CcritoHHOW >xenesbl (Leivo u coasTt. 104-13) n no-
pasHOMY 3KcCnpeccupoBaH B knetkax paka xenyaka (Yang n coasT. 1033-40). COL6A3
6bIn naeHTUMLUMPOBaH B Ka4yeCTBe OZHOro M3 CEMU FEeHOB C ornyxonecneymduyeckmmm
BapnaHTamu cnnavcuHra. OueHeHHble onyxonecneyudunyeckme N3MeHeHNs B CrnnancuHre
ObiMM  BLICOKO COrMacoBaHHbIMK, MO3BONAS CAenartb YEeTKoe moapasgeneHne  Ha
HOpMarnbHble U pakoBble 0Opa3ubl, B HEKOTOPbIX CRy4yasx AaXe Ha CTaguu onyxonewu
(Thorsen u coasT. 1214-24).

AHemuns daHkoHn, komnnemenTaymoHHas rpynna | (FANCI)

Benok FANCI nokanu3yetcs B XpomatuH B OTBET Ha nospexaeHne [OHK un
3agenctsoBaH B MexaHmsamax penapauyum OHK (Smogorzewska un coast. 289-301).
Mytaumm reda FANCI npuBogat Kk aHemum QPaHKOHW, FEHETUYECKU TETEPOreHHOMY
PELECCUBHOMY HAPYLLEHUIO, XapaKTEPU3YIOLLEMYCSA LIUTOreHETUYECKON HECTabUNbHOCTLIO,
TMNEepYyBCTBUTENBHOCTBLIO K areHtam, cwwvsawowmm [OHK, yBennuyeHnem paspbiBoB
Xpomocom u gedektHon penapauyven OHK. AnstepHatmeHbeii cnnancnHr FANCI npusogut

K ABYM TPaHCKPUMLUUOHHbIM BapuaHTam, KOAUPYIOLLMM pasnnyHble 30hopMbl.

Benok TennoBoro woka maccon 90kfa, 6eta, uneH 1 (HSP90B1)

HSP90 (u3BecCTHbIN Takke Kak perynupyembin rnokoson 6enok 94, Grp94), uneH 1,
SABMNSETCA YeroBeyeckum LwanepoHHbiM 6enkom. OH y4acTBYET B acCcoLMMpoBaHHbIX ¢ OP
(3HAONNasMaTMYECKMI PETUKYNYM) NpoLeccax: TPaHCHASAUUN, KOHTpone kadyectsa 6enkoB u
OP-accoynnposaHHon gerpagauyven (ERAD), OP-uyBCTBUTENBHOCTM K CTpeccy W
CBA3bIBAHMU Kanbuua / yaepxusaHumn kanoyms B IP (Christianson n coast. 272-82;Fu u
Lee 741-44). HSP90 coaepxmut nocnegosatenbHocte KDEL, TunuuHyio gns

yaepxuBaembix B OP 06enkoB, OAHaKko OHa Takke BCTPeYaeTcs Ha MOBEPXHOCTU
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onyxonesbix knetok (Altmeyer n coasT. 340-49), B paBHOW CTEMEHUN KaK U BHE KIETOK.
Takke wn3BecTHo, 4to Oenkm HSP (6enkn Tennosoro wWoka) BbICBOOOXKAAOTCA U3
HEKPOTMYECKUX (HO He anonTOTUYECKMX) KNETOK W KNETOK, MOABEPraeMbIX PasfnyHbIM
BMAaM CTpecca, TakMxX Kak TEMNOBOW LUOK U OKCUAATUBHbLIA CTPECC, U UX MOXHO BbISIBUTH B
kpoBoobpaweHnn (Basu n coast. 1539-46;Tsan n Gao 274-79). BHe knetok 6enok HSP90
MofenupyeTr (B OCHOBHOM, CTUMYINMPYET) WMMYHHble OTBETbI W 334eACTBOBaH B
npeseHTayMm aHTUreHoB. Ha KNEeTo4yHOM MNOBEPXHOCTU OH MOXET BbIMOMHATL POrb
peuenTopa ANA BXOXAEHUA natoreHa u / unu ana nepeaaym curHana (Cabanes n coasT.
2827-38). B cnyyae onyxonecneynduyeckon 3KCNpeccum Ha MOBEPXHOCTU KIETOK Wnu
BbICBODOXEHNS OH MOXET BbI3blBaTb NPOTMBOOMYXONEBbIN UMMYHUTET (Zheng u COaBT.
6731-35). OcHoBaHHble Ha HSP90 BakuuHbI, kKak ObINoO NoKaszaHo, UMMYHU3UPYIOT NPOTUB
paka ”n WHMPEKUMOHHbIX 3aboneBaHUW Kak B pamkax npoUnakTUYeckoro, Tak WU
TepanesTnyeckoro sBegeHus (063op aaH B pabote (Bolhassani n Rafati 1185-99;Castelli n
coaBT. 227-33;Murshid, Gong n Calderwood 1019-30)).

OpHako 6enok HSP90 moxeT Takke paccMmarpuBaTtbCs B Ka4eCTBE MULLEHM ANS
NPOTMBOOMNYXOMNEBOW Tepanuu, NOCKOnbKy 1) OH COOTHOCUTCA C MPOrpeccuent onyxomnu u
BEET K PE3NCTEHTHOCTW MO OTHOLLEHMIO K anomnTo3y, TakKe U Npu ny4YeBon Tepanvm unm
XUMUoTEpPanmn, N 2) OH 3KCNPECCUpPOoBaH B N30bITKE BO MHOMMX BUAAX ONyXonewn, Bkro4as
P>XK, octeocapkomy (Guo n coasTt. 62-67), kapyuHOMy MOMNOYHOW >xenesbl (Hodorova u
coasT. 31-35). lunepakcnpeccua Genka HSPY0 cesisaHa € arpeccuBHbIM MOBEAEHMEM
onyxonu n nnoxum nporHosom npu PXX (Wang, Wang, n Ying 35-41;Zheng u coasTt. 1042-
49). CHmkeHue ypoBHA Genka HSP90 npu PXK npmBoguT K anonTosy pakoBbIX KMETOK
(Sheu, Liu n Lan €1096).

Muc 6

MUCS6 akcnpeccupyerca KneTkamm Cnmsmcton o6onoyvku. Ero ocCHoBHOM pyHKLMER,
KaKk CYMTaeTCs, SBNAETCA 3alymta nerko ysa3BUMbIX NMOBEPXHOCTEW 3NUTENUS OT Bpeaa,
HaHOCMMOIO MOCTOSAHHbIM BO34EWCTBMEM LLUMPOKOrO CMeKTpa 3HAOTEHHbIX €4KUX WNn
npoteonutuyeckmnx areHtos (Toribara n coast., 1997). MUC6 moxeT Takke urpatb porb
npy anutennanbHom opraHoreHese (Reid n Harris, 1999). Okcnpeccns MUC6 6bina
obHapy)xeHa Ha HopMarnbHOW crnm3aucTtonm obonouke xenygka. 3Tor  Benok
akcnpeccupyetrca B UM3ObITKE NPW HEKOTOPbIX BMAAxX paka, TakMX Kak ajeHoma WU
KapyMHomMa  KULIEYHMKa, KapuuHoma nerkmx (Hamamoto wn  coasT.  891-96),
konopekTanbHble nonunbl (Bartman n coaet. 210-18) n kapuMHOMa MOMOYHOW Kenesbl
(Pereira n coasT. 210-13), TOoraa Kak OH HEe 3KCMNPEeCCUPYETCA B COOTBETCTBYHOLUMX

HOpManbHbIX TKaHAX. Bbicokaa akcnpeccns MUCBE B pakoBbiX OMyxomnsx Criv3ncTon
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obonoukn, Kak npeanonaraercs, BbICTyNnaeT B kadectse Gapbepa Ans pacnpocTpaHeHus
paka, NpuBOAS K MeHee arpeccmBHoMy Ouonornyeckomy nosegeHuto (Matsukita n coasT.
26-36). Okcnpeccna MUCHE 6bina Hwke B KNETKax KapuWHOM >Xenyaka, Yem B KneTkax
afjeHOM WUNM HOPManbHbIX CIAMU3UCTBIX TKaHAX W obparHO nponopuuoHaneHO
B3aMMOCBSA3aHa C pasMepoM Onyxomnu, rmyOuHOM WHBa3MW, UHBa3VEW numMdpaTUdYecKmx
COCYA0B W BEH, MeTacTasamu num@aruyeckmx ysrnoB U CTagusMy no Knaccudukaymm
UICC. CHwmxeHne yposHa MUC6E wmoxeT 6naronpusaTcTBoBaTbh —3r0OKa4eCTBEHHOWU
TpaHcopMaLun anNUTENUanbHbIX KNETOK Xenyaka, nexarb B OCHOBE poCTa, UHBAaswuw,
MeTacTtasos W AauddepeHunaymm kapyumHom xenyaka (Zheng u coasT. 817-23).
CyujecTsyiolme fgaHHble yKasbIBAKOT TaKXKe Ha To, YTO uHdekunsa Helicobacter pylori, ogHa
13 Hanbonee YyacTbIX MPUYMH KapPLUHOMbI Xenyaka, CBA3aHa C NOHMKEHHOW 3KCnpeccuen
MUCB6 (Kang n coasT. 29-35;Wang n Fang 425-31).

Benok knHetoxopa Nuf2

e NUF2 (CDCA-1) koaupyeT 6enok, KOTOpbIA O4E€Hb MOXOX Ha APoXoKeBon 6enok
Nuf2, KOMNOHEHT KOHCEepPBaTUBHOIrO OENKOBOro KOMMIEKCa, CBA3AHHOMO C LIEHTPOMEPON.
OpoxoxkeBon Nuf2 mncuesaetr n3 LEHTPOMEPLI BO BPEMS MENOTUMYECKOM npoddasbl, korga
LlEHTPOMEPbI TEPSIIOT CBOK CBA3b C NMONSAPHLIMK TEMNbLAMWN BEPETEHA AENEHUS, N Urpaert
PErynsaTopHylO ponb B XPOMOCOMHOW cerperauyun. Bbino npoaemMoHCTpUpOBaHO, 4TO
csiPHK cypBumBmHa n hNuf2 npomsBoasT BpeMeHHbIM HokaayH cBoux MPHK, BbisbiBas
obpasoBaHNe MHOTOSIAEPHbIX KNETOK N KIETOYHYIO CMEPTb 3a CHET MUTOTUYECKOro Bnoka,
cootBeTcTBEHHO (Nguyen un coasT., 394-403). Nuf2 n Hec1 tpebytorca ans opraHmsayum
CTabunbHbIX CaNTOB CBA3bIBAHWSA MMIOC-KOHLUA MUKPOTPYDOOYEK Ha BHELUHEeW nnacTuHe,
KOTOpble HEOBXOAMMbI ANSi COXPaHEHWs CTabunbHbIX CWUM, HanpabrE€HHbIX K MOcam,
HeobxogumbIX Anst GUONOrM4Yeckon opueHTauum Ha kuHetoxopax (Deluca u coasTt., 519-
31).

Boino obHapyxeHo, 4yto O6enok Nuf2 akcnpeccupyetcss B M30bITKe B OMyxonsix
NSCLC, yto cBs3aHO ¢ nnoxum nporHo3om (Hayama u coast. 10339-48), n TkaHax paka
wenkn matkm (Martin u coasT. 333-59). Ha yaaneHHbIX XMPYPrmyeckon pesekUmnen TKaHax
paka xenyaka (auddysHoro Tuna, 6; knweyHoro Tuna, 4) asa BapuaHta 6enka NUF2
ObiNnn B NOBbIWEHHOM KonuyecTBe. [lpegnonaraercs, YTO BapuaHTbl anbTEPHAaTMBHOIMO
CMNancuHra, BbIBMNEHHbIE B 3TOM UCCNEA0BaHUN, MOryT ObiTb NOTEHUMANbHO NPUrogHbl B
KayeCcTBE AWArHOCTUYECKMX MapKepoB W/WMNN HOBbIX MULLEHEW ANS NPOTUBOPAKOBOW
Tepanum (Ohnuma u coasr., 57-68).

Bbino obHapyxeHo, uto siPHK-onocpegoaHHbii HokgayH NUF2 wuHrnbupyet

KNETOYHYIO nponudpepaumio u nHaykumio anontosa npy NSCLC, pake sM4HMKOB, pake
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LWENKN MaTKWN, pake enyaka, KoropektanbHoM pake un rnuome (Kaneko mn coast., 1235-
40).

Jlunugrnaa docdart-pocdormngponasa 2 (PPAP2C)

docharasbl hocarmgHon kncnotobl (PAP) npeobpasyor hochaTtuaHyo KNCnoTy
B ANaUUNINULEPVH U MPUHUMAIOT y4acTue Kak B CUHTE3e rMuueponunugos de novo, Tak u
B nepegade aKkTUBMPOBAHHOrO pPeLenTopoM nepejayn curHana, onocpenoBaHHOro
docdonmnazon D. Coobwjanoce O Tpex BapuaHTax ansTepHaTUBHOMO ChnauvcuHra
TPaHCKPUNTOB, KOAUPYIOLWMX pasnuyHblie n3odopmbl. AkTnsHoctb PPAP2C nosbiweHa B
TPaHCHOPMUPOBAHHBIX MEPBUYHBIX 3PEernbIX ME3eHXUMHbIX CTBOMoBbIX knetkax (MSC)
B3POCIOro 4ernoBeka U TKaHAX MHOFOYUCIIEHHbIX BMAOB paka 4enoseka. Bo3amOXHO, OH
TpebyeTcs ANs NOBbILLEHUSA KNeTovyHon nponudepaumn. [mnepakcnpeccus PPAP2C, Ho He
KaranuTU4eckn HEeakTMBHOro MyTaHTa, Bbi3blBana MNpPeXAeBpPEMEHHOE BXOXAEeHne B S-
dasy, CconpoBOXAAaBLUEECA MpPeXAEeBPEMEHHbIM HakonneHmem uuknuHa A. HokaayH
MPUBOAUT K CHWKEHUIO KMNETOYHOW nponudepauun 3a CYET 3aepXKaHus BXOXKAEHUS B

dasy S (Flanagan n coasT. 249-60).

408 pubocomanbHbii 6enok S11 (RPS11)

Pnbocombl coctoaT m3 manbix cybbeaumHuy 40S n Gonbwmx cybbeauHuy 60S.
Bvwecte atm cybbeauHuubl obpasoBaHbl 4 Bugamu PHK u  npubnuantensHo 80
pasnuyHbiMn No CTpykType OGenkamun. e RPS11 koaupyer pubocomanbHbin 6enok,
KOTOPbIA SBMNSETCA KOMMOHEHTOM cybbeauHuubl 40S. RPS11 Obin cpean LWEeCTU reHos,
OBHapyXeHHbIX BO BpeMs CKPUHWHra Ha dekanbHble mMapkepbl Ha ocHoBe PHK ans
ANarHoCTuKM KoropekTanbHoro paka. OH Obin o6HapyXeH TOnbkO B bekanbHbIX

KonoHouuTax nayueHTa, 6onbHoro pakom (Yajima n coasT. 1029-37).

E3 ybuksutuH-nurasza Seven in absentia, romonora 2 (SIAH2)

SIAH2 asnsetca ybuksutuH-nurason E3. Cpegun ero cybecrpatos Haxogatcs bera-
kateHnH, TRAF2 n DCC (yaaneHH B kneTtkax konopekranbHoro paka) (Habelhah u coasT.
5756-65;Hu n Fearon 724-32;Nakayama, Qi, n Ronai 443-51). SIAH2 Begetr Takke K
aerpagauymm sgepHoro 6enka repp86, NpuBOAS K OTMEHE 3a4EPKKN B MUTO3€, BbI3BAHHOMO
rmnepakcnpeccnen atoro 6Henka (Szczepanowski u coasT. 485-90). SIAH2 wmeer
CBOWCTBA, CNOCOBCTBYIOLLME KaK PasBUTUIO ONYXONK, Tak U METACTA30B MO MEHbLUEN MEpEe
NOCPEACTBOM ABYX CUrHanbHbIX NyTen, 0630p KOTOPbIX NpmuBoauTcs B pabote (Nakayama,
Qi n Ronai 443-51): BO-NepBbIX, OH NPUBOAUT K YOMKBUTMHUPOBAHWUIO W Aerpagaymu

OenkoB B CUrHambHOM Kackajge TUMOKCUM, KOTOpPbIA BEAET K  MOBbILLEHHOM
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TPaHCKPUMUMOHHOM  aKTUBHOCTM  MHAYUMPYEMbIX npu  rmnokemn  aktopos  (HIF)
(Nakayama, Q wn Ronai 443-51)(Calzadon coasT. 85-91). Bo-BTOpbIX, OH NOAaBNSET
Sprouty2, cneymdunyecknin MHrIMBuTop curHanbHom peakyumn Ras/ERK. AktuBHocTb SIAH2
B3aUMOCBA3aHa C pasBUTUEM OMyXOmnu MNOAKENYAO0YHOW KEnesbl, CKOpee BCEro, 3a Cuer
€ro NonoXNTENBLHOro BNNsiHMUSA Ha Ras-curHaneHbin nyTh (Nakayama, Qi n Ronai 443-51).
Xota pornb SIAH2 npu pake oTyacTu NpPoTMBOPEYMBA, B HEKOTOPbIX COOBLLEHMAX
nokasaHa CBsi3b HU3KMX YPOBHeW SIAH2 ¢ nroxvMm NpOrHoO3oM UNu OTBETOM Ha Tepanuio
(Confalonieri n coast. 2959-68) (Jansen un coasT. 263-71), Apyrue e yKasblBalT Ha €ro
OHKOreHHyto  dyHkymio (Frasor wun coasT. 13153-57). WHrubuposaHue SIAH2
paccmarpmsBanuM B KayecTBe MPOTUBOPAKOBOW Tepanuu, Tak Kak OH, Kak 6bino
NPOAEMOHCTPUPOBAHO, UHIMOMPYET POCT KCEHOTPAHCMMAHTaTOB B MOAENAX MENaHOMbI
mMbilwn (Qi n coasT. 16713-18;Shah n coasT 799-808), KNETOYHbIX NUHWUA paka Ierkmx

YyeroBeka, TPaHCNNAaHTUPOBaHHbIX «rornbiM» Mbiwam (Ahmed n coasT. 1606-29).

Hatpun- n xnop-3asucumbi TpaHcnoptep TaypuHa (SLC6A6)

SLCBAB sBnsieTcs HaTpui- U XNop-3aBUCUMbIM TpaHcnopTepom TaypuHa (TauT)
(Han n coast., 2006). MbIllwn C HOKAyTOM MO FeHy TaypuHOBOro TpaHcnoprtepa (taut-/-)
CTPajaloT OT XPOHUYECKMX 3abOoneBaHu NEYEHU U3-3a HEAOCTATOYHOCTM TaypuHa, 4YTo
MOXET BKMNOYATb MUTOXOHApUanbHyto auccyHkuuio (Warskulat mn  coast, 2006).
Okcnpeccnto SLCBAB penpeccupyeT reH-Cynpeccop onyxonu p53, u TpaHCakTUBMPYHOT
NPOTOOHKOreHbl, Takme kak WT1, c-Jun n c-Myb. U3sbbiTtouHas akcnpeccns SLCBAG
3alMLLAET KNETKM MOYeK OT HedPOTOKCMYHOCTW, Bbi3biBAEMOW uucnnatuHom (Han u
coaBT., 2006; Han n Chesney, 2009). Skcnpeccna mPHK SLCBA6 nogaepxvmBanacb Ha
BbICOKOM YpOBHE (hakTopom Hekposa onyxonu anbda (TNF-anbga) B knetkax Caco-2

KnweyHoro anutenus Yenoseka (Mochizuki u coasT., 2005).

YOnXuHOH-cBA3bIBaOWMA 6enok Komnnekca youxmHon-LMToxXpoM-C-OKCMpeayKTasa
(UQCRB)

Benok, koguvpyembin reHom UQCRB, siBnsercs uyacTtblo komnnekca ybuxuHon-
LUTOXpOM-C-okcnaopeayktasbl. OH CBA3bIBAETCS C YOUXMHOHOM U y4acTBYET B NepeHoce
3NeKkTpoHoB. MyTauum 3TOro reHa cBsi3aHbl C HEAOCTATOMHOCTBIO MUTOXOHAPWANbHOrO

komnnekca lll. bbin onncaH ncesaoreH Ha X-XpoMoCcoMme.

len UQCRB moxeT 6bITb NOTEHUManbHbiM OHKOFEHOM WM FEHOM-CYNnpeccopom

ONyxonu Npun ageHoKapyMHOME NpOTOKa MoaXKenyno4yHou xenesbl (Harada n coasrt., 13-
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24). Kak 6bino OOHapy»X€HO, OH 3KCMpeccupyeTcs B U3ObITKE KNETKAMU MOYEYHO-

KNEeTOYHOW kapumHombl (Jia n coasT. 1133-39)

PeuenTop 3 yenosedveckoro anuaepmansHoro paktopa pocra (ERBB3)

ERBB3 kogupyeT uneHa cemencTea peLenTopoB 3nuaepmanbHoro dhaktopa pocrta
(EGFR) peuenTopHbIX TUpO3UHKMHa3. OH akTMBUpPYeTCS HeuperynuHamu, apyrumu ERBB
N peuentopamp, He npuHagnexawmmm k ERBB, B paBHOW CTENEHM Kak M Apyrumu
KWHa3aMW M HOBbIMW MexaHu3mMamu. 10 HUCXOASALIEN OH B3aUMOLEWCTBYET, MaBHbIM
obpasom, ¢ octhonHosnTon-3-knHason/AKT-kackagom, OnNpeaensiowmmMm BblKUBaHME
KNeToOK/MUTOreHHbIM Kackagom, HO U Tawke ¢ GRB, SHC, SRC, ABL, rasGAP, SYK u
perynsatopom TpaHckpunuun EBP1 (Sithanandam n Anderson 413-48). unepakcnpeccus
ERBB3 6bina BbisiBieHa B KMeTKax MHOMMX BUAOB paka, BKMOYas pak enyaka, npu
KOTOPOM OH MOXET OblTb OCHOBHOM MPUYMHOW 3aboneBaHns N OTpULAaTENbHO BIUSTbL Ha
nporHo3 (Kobayashi n coasT. 1294-301) (Slesak u coast. 2727-32). (Zhang n coasT. 2112-
18) obBHapyxwunu, 4to runepakcnpeccus ERBB3 moxer BosHukatb 6Gonee 4acto npu
anddysHom Tune (26,2%) paka xenygka, 4em npu kuwevHom tune (5,0%). B obonx Tmnax
TMNepPaKCNPeccns COOTHOCUMNACh C MMOXUM MNPOrHO3oM. lMoaxoAbl ANS HaUenuBaHWUs Ha
ERBB3 B pamkax NnpoTMBOPaKkOBOW Tepanuu BknovatoT antamepbl PHK kK BHEKNETO4YHOMY
aomeHy (Chen un coast. 9226-31), GnokMpoBaHMe 3KCNPECCUM ero reHoB CUHTETUYECKMMMN
daktopamu TpaHckpunumm (Lund n coasT. 9082-91), HU3KOMONEKYNSAPHbIE NUHIMOUTOPBI,
Kak nsomep smtamuHa E y-tokotpueHon (Samant n Sylvester 563-74), mukpoPHK (Scott n
coasT. 1479-86) n siPHK (Sithanandam n coasT. 1847-59).

MpomuHuH 1 (Prom1)

PyHkyusa: MpoMnHKH-1, HasbiBaembin Takke CD133, 6bin MaeHTUYMpoBaH Kak
mMonekyna, cneymdpudeckan gna CD34+ kpoOBETBOPHbIX KNETOK-NpeawecTBeHHnkoB (Yin n
coaBT., 1997), 1, Kak OblNO MOKa3aHO MO3Xe, OH SIBMSIETCA MapKepoOM Ansi HOPManbHbIX
CTBOMOBbIX KNETOK N pakoBbiX CTBONOBbIX krneTtok (PCK) pasnnyHbix TkaHen. OH HaxoauTcs
B OCHOBHOM Ha BbICTyNax nnasMarn4yeckon memOpaHbl U MOXET Yy4yacTBoBaTb B
opraHusayum TOnonormm MemOpaHbl WM B COXPAHEHMU NUNUGHOW  KOMMO3MLMK
nnasmarundeckon memOpadbl. [lpegnonaranocb, 4YTO ChnnaMcuHroBasi  usodopma
npoMunHuHa-1, HasbiBaemas AC133-2, B KOTOPOW OTCYTCTBYET HEOOMnbLIOW 3K30H u3 27
aMMWHOKMCIOT, MOXET MNPEeAcCTaBnsATb COOOM Jae nyyluniA Mapkep CTBOMOBbIX KIETOK
(Mizrak u coasT., 2008; Bidlingmaier n coast., 2008).

OO6blMHO  TOMBKO  HEeOOMbLIOW  MPOLUEHT  OMyXOneBbIX  KMNETOK  SBNAETCA

NONOXUTENbHLIM  ANA MPOMUHMHA-1, Kak 37O oxuganocb ansa mapkepa PCK. B
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3aBMCUMOCTU OT BMAA OMNYXONU YUCMO MOMOXUTENbHBIX KIETOK Ha OMNyXOMneByl Maccy
gocturaet ot 1 50 15 % v B 60NbLUMHCTBE CnyyYaes cocTaBnsieT okono 2 %.

MPOMUHUH-1 Umen B3aMMOCBA3b C OOpasOBaHWEM OMYXOMNW, AHMMOreHe3oM U
YCTOMYMBOCTLIO K XUMMYeckoMy Bo3genctemio (Zhu m coast., 2009a) (Bruno u coasr.,
2006; Hilbe wn coast, 2004) (Bertolini n coast, 2009). OaHako NPOMWHUH-1-
NONOXMWTENbHbIE KNETKU MOryT ObiTb AOCTYMHbI AN UMMYHHOW CUCTEMbI, Tak Kak OHWU
MoryT BbITb YyHUUTOXEHbI NK-kneTkamum (Castriconi u coasrt., 2007; Pietra n coast., 2009) u
yMTOTOKCUYeCKUMN T-kneTkamu (Brown u coasT., 2009).

Torpa kak ObIrI0 NPOAEMOHCTPUPOBAHO, YTO MPU MHOMMX BUAAxX paka NpOMWUHUH-1-
NONOXMWTENbHbIE KNETKM ABNAIOTCA PYHKLUOHanNbHbIM Mapkepom PCK, n akcnpeccus 6bina
4acTo CBA3a@Ha C MMOXMM MPOrHO30M, A0 CUX MOP CYLLECTBYET MHOXECTBO NMPOTUBOPEYUNA.
B HekoTopbIX COOOLUEHUSAX YTBEPXKAAETCH, YTO OH He SBMNSAETCA HUM HeOoOXOAUMbIM, HW
gocraroyHbim ana umaentudukaymm PCK (Cheng u coast, 2009; Wu u Wu, 2009).
BeposiTHO, kOoMBUHaUusa npomMuHuHa-1 ¢ gpyrumm monekynamu, takmmm kak CD44, vnn
Aaxe KOMOMHaLUMM U3 MHOXECTBa KOMMOHEHTOB, Takmne kak prom1(+), CD34(+), CD44(+),
CD38(-), CD24(-) cnyxat ny4ywmmn mapkepamu PCK (Zhu un coast., 2009b; Fulda u
Pervaiz, 2010)

Mpeanonoxenne o6 akcnpeccun PROM1 npu gndpdysHom PXK Gb1no 0CHOBaHO Ha
aHanuse jn silico (Katoh n Katoh, 2007), o runepakcnpecun npu PXX B cpaBHEHMM C
HOpPManbHOW TKaHbIO Xenyaka coobwjanock B pabore (Smith n coasTt., 2008). OgHako
(Boegl wn Prinz, 2009) coobwann, 4YTO YPOBEHb 3KCMPECCUM MpPoOMUHUHA-1 Obin
MOHMXEHHBbIM Npu PXK, B 4aCTHOCTM Ha NO34HMX CTagusx, U 3asBnsnuv, YTO dKCnpeccus
NPOMMHMHA-1 CKOpee B3aMMOCBSA3aHa C aHITMOreHe3OM — KOTOPbIV TakKe CHWDKaeTCHa Ha
No3gHUX CTagusiXx — 4YeM C POCTOM onyxonn. B wnccnegosaHMmM € MUCMNONb30OBaHWEM
knetouHblx nuHu PX (Takaishi n coast., 2009) yrtBepxgaerca, uto CD44, a He

NpoMuHKH-1, saensetca mapkepom PCK npn PXK.

MarpuyHas metannonporenHasa 11 (MMP11)

MopgobHo apyrum MMP, MMP11 — 310 3Hgonentugasa, 3afeucTBoBaHHas B
npoueccax, TPebyHLMX PEMOLENVNPOBAHNA TKAHEN, TAKUX KaK Pa3sBUTUE, 3aXKMBIEHNE paH
n obpasoBaHue LWpamoB. BO3MOXHO, OHa TakkKe OTpUUaTenbHO PErynMpyeT romeocTas
XKNPOB MOCPELCTBOM CHMKEHUS guddepeHuymnagum agunoyutos. B otnuume oOT apyrux
MMP, oHa He B COCTOSIHUM paclennaTb OObIYHbIE MOMEKYNbl BHEKNETOYHOrO MaTpukca —
3a ucknoyeHmem konnareHa VI. OgHako 6binn naeHTuduumposaHsl gpyrne cybcrtparsl,
Takme Kak anbda-2-makpornobynuH, OMpeaeneHHble WMHIMOUTOPLI  CepUHMNpPoTEasbl

(cepnuHbl), BKNtovast anbda-1 aHTUTPUNCUH, 6enok—1, CBA3bIBAKOLLMIA UHCYNTMHOMOAOOHLIN
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chakTop pocTa, U peuentop nammHuHa. MNpu pake MMP11, B OCHOBHOM, 3KCMpeCccupyeTcs
KneTKkamu CTPOMbI, OKPYXXaKoLWUMK TKaHW onyxonu. 3To 6bino npogeMOHCTPUPOBAHO ANA
MHOrOYMCNEHHbIX BMAOB onyxonen. YTteepxganocb, 4to MMP11 akcnpeccupyercs B
n30bITKE KMeTkamy CTPOMbl Hambonee WHBAa3MBHbLIX KapuMHOM YeroBeKka, HO peako
KneTKkamu CapkoM U SpPYrnx HeanuTenuanbHblX onyxonen. B 60onbLUMHCTBE, HO HE BO BCEX
cnyyasx, MMP11 akcnpeccupyeTca KneTkamm CTPOMbI, HENOCPEACTBEHHO rpaHnyawymmn ¢
OMyXomnblo, TOrAa Kak Camu OMyXxoneBble KMNETKW, HOPMarbHble TKaHW W CTpPOMarbHble
KNETKN, pPacrnonoOXeHHble Aarneko OT Onyxonu, OCTalTCa oTpuyatenbHbiMu. Bornee
BblCOkne ypoBHM MMP11 COOTHOCATCA CO 3MOKa4yeCTBEHHbIM eHoTunom / Bonee
BbICOKOW WHBa3MBHOCTBbIO W MMOXUM MpPOrHo3oM. OpHako B KNETKax ManunnspHbIX
KapuuHOM LUMTOBUAHOM Xenesbl akcnpeccns MMP11 6bina obpatHo nponopuMoHanbHa
arpeccuBHbiM xapaktepuctukam. MMP11 6bina obHapyxeHa B ONyxorneBOWM TKaHW B
PaBHOW CTEMEHU, Kak B CbIBOPOTKE MaLMEHTOB, CTPAAAIOLLNX PAKOM XEenyaka, U YpOBEHb
3Kcnpeccun cooTHocuncs ¢ metactasamum (Yang mn coast.). bonee Toro, (Deng u coasT,
274-81) nokasanu, 4to MMP11 BbICOKO 3KCMPECCUPYETCSA NUHUSMU OMYXONEBbIX KMNETOK U
NEePBUYHLIMW OMNYXONAMU paka >Xenygka — B OTNMYME OT APYrUX BUAOB paka He
WCKNIOYUTENBHO B CTPOME — W YTO OHa, NO-BUAUMOMY, YCUNUBAET nponudepauunto

onyxonesBbiX KNETOK.

AaepHbIn TpaHCKPUNUUOHHbIN hakTop Y BeTa-cybbeanHnla (NFYB)

NFYB, Ha3biBaembin Takxke CBF-B unn CBF-A asnsaetcs, nomumo NFYA n NFYC,
4yacTblo retepotpumepHoro 6asanbHoro daktopa TpaHckpunymm NF-Y (tawke CCAAT-
ceasbiBarowmun cdaktop unu CBF), kotopbin ceasbiBaetcs ¢ ydactkamm CCAAT — unu
NpPOTUBONONOXHbIMK y4acTkamun, ATTGG, HasbiBaembiMn Y-60KC — B MPOMOTOPHbIX W
3HXaHCEpPHbIX 0BNacTaX MHOroYMCneHHbIX reHoB. Cpeaun reHos-muweHen NF-Y HaxogsaTcs
renbl MHC |l knacca, 6eta-peuentop PDGF, Heckonbko 6enkoB TENMOBOro LUOKA, reH
hMLH1 penapaunm olumBo4HO cnapeHHbIX HYKNeoTUA OB 1 Tonousomepasa |l anbga.

NFYB He aBnsercs Knaccn4yeCkUmM OHKOMeHOM, OAHAaKO ero PyHKUMS MOXKET UMETb
3HayeHne Ana OHkoreHesa. Bo-nepBbiX, MHOMME reHbl KMETOMHOro UWKNa, Takue Kak
UMknnH A, uumknuH B1, Aurora A n cdk1 sasnsaiotca muweHsammn  NF-Y. Knetku
3agepxuBarotca Ha dase G2 / M 6e3 gencteusa NFYB. (Park u coasT.) nokasbiBaroT, 4YTO
MOBbLILLIEHHOE KONMMYECTBO LMKNMHA B2 1 apyrmx CBSA3aHHbIX C KMETOYHbIM LIUKIOM reHOB
npn KONMOPEKTanbHOW afeHOoKapuMHOME Bbi3BaHO akTmBHOCTBID NF-Y. Bo-BTOpbIX,
aktuBHoCcTb NF-Y npenstctByer anonto3y. Knetku 6e3 NF-Y nogsepraiotcs anonTtosy uns-
3a akTmBauum p53 U CHUKEHUA TPAHCKPUMNLUN aHTUanNoONTOTUYECKUX MEHOB, COAEpXKaLLmx

CCAAT-6okcbl B cBOMX npomoTopax, Takmx kak Bcl-2 (Benatti u coast. 1415-28). B-
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TPETbUX, Er0 OHKOrEHHbIE CBOWCTBA YCUMMBAIOTCS B KOMOMHaUMK C Apyrumun dpaktopamu
TpaHckpnyun. Hanpumep, myTtuposasumn p53 cesasbiBaetcst ¢ 6enkamm NF-Y un p300,

yeenunumaas akcnpeccuto NF-Y-mHAyUMPOBaHHbIX FrEHOB KITETOYHOroO Lukna.

ABL1

MpoTenH-Tnpo3unHkmHasza  C-Abl nepemeLlaeTcs Mexay  SaaepHbiM "
yutonnasmMaruyeckum KomnapTMmeHTamn. AaepHein c-Abl 3agencTBoBaH B MHIIMOMpoBaHUK
KNETOMHOro pocTa M anonTose, Torga Kak uitonnasmarmydeckun c-Abl MoxeT urpartb porb
B AVWHAMWKe, CBA3AHHOW C aKTUHOM, NPY MOpPAIOreHese, a Takke B CUrHanbHbIX peakuyusx,
BbI3BAHHbIX BHEKMNETOYHbIMU CTUMYNamMu, TakMMU Kak akTopbl pocTa W nuraHabl
WHTErpnHoB. LinTonnasmarumdeckun c-Abl, kak coobLyanock, cnocobcTBYET MUTOrEHESY.

AkTuBHOCTb Oenka c-Abl perynupyerca otpuyatenbHo ee gomeHom SH3, u
aerneyma agomeHa SH3 npespawaer ABL1 B OHKoreH. lMpu XpOHUYECKOW MUENOngHOU
nenkemme (XMJ1) reH akTuBMPYeTCs MNOCPEACTBOM TpaHcnokaumm BHyTpu reHa BCR
(obnactb TOuYek paspbiBa) Ha xpomocome 22. 3JTtor cnutbii 6enok BCR-ABL
nepemeLyaeTca B LMTO30Mb W MO3BOMSET knetkam nponudepuposars 6e3 perynsymm
yutokmHamun (Zhao n coasT.). AKTUBHOCTb C-Abl TakKe MOBbILLIEHA B Cryyae COMMAHbIX
onyxonewn, kKak 370 OblNO NPOAEMOHCTPUPOBAHO ANS KapLMHOM MOMOYHOW >Kenesbl U
NSCLC. Tvnepakcnpeccmm HEAOCTaTOYHO, U AN KOHCTUTYTMBHOW aKTUBHOCTM KMHa3
Tpebyetca occhopunmpoBaHne 6Genka. B knetkax paka  MOMOYHOM  XKenesbl
docdopunmposaHue c-Abl BbI3bIBAETCS TUPO3UHKMHA3AMWN MNasmMaTU4eckon memopaHbi,
Bkrtodas uneHos cemenctesa SFK, EGFR u peyentop IGF-1. Cnntble 6enku ABL He 6binn
obHapyxeHbl B commgHbix  onyxonsx  (Lin u  Arlinghaus, 2008). bBbino
NPOAEMOHCTPUPOBAHO, 4YTO ABL 3KCNpPeccuMpyloT KMETKM KapuMHOMbI Xenyaka W
CBSI3@HHbIE C HEW MUKPOCOCYAbI, MO3BONSAS MNPEANONOXWUTL €ro BO3MOXHOE yqacTue B
aHrmoreHese. [lpymeyarenbHO, YTO MPUCYTCTBYWOLWMW B H.pylori  LWMTOTOKCUH-
accoymmpoBaHHbi reH A (CagA) npmBogut Kk aktmsauum c-Abl, KOTOpbIA, cneaoBareneHo,
dochopunmpyer EGFR n, Taknm obpasom, 6nokupyet aHgountos EGFR (Bauer, Bartfeld
n Meyer 156-69). HeckonbkoO MHMIMOUTOPOB TUPO3MHKMHA3LI SABNAIOTCA Oonee unu meHee
cneyndpuyeckumun ans Abl. UmatnHn® (Gleevec) npyMmeHsieTcs B kavecTBe Tepanuu
nepson nuHMM npu XMJT n 6bin Tawke ofobpeH ANs NEYEHUS NayMeHTOB, UMEHLNX
XKENyAOUHO-KMLLEYHbIE CTPOMarbHbIE OMyxonu Ha no3gHux craguax (GIST), Tak kak ero
MuweHbto Takke ssndaetca KIT (Pytel n coast. 66-76) (Croom n Perry, 2003). Opyrue
WHIMBWTOPBI, NCNOMNb3yeMbIE ANS NEeYEHUa paka, — gasatuHub n HunotuHnd (Pytel n coasT.
66-76) (Deremer, Ustun 1 Natarajan 1956-75).
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Polo-nogobHas knHasa 4 (Plk4)

UneHbl cemenctsa kuHas Polo (Plk1-4) BaHbl BO BpeMsi LEMNEHUS KNETKW,
perynupys Heckornbko cTtagun mutosa. Plk4 aensetcs «opraHusatopom» npouecca
obpasoBaHuns 1 gynnukauum uyeHTtpuornen (Rodrigues-Martins et al. 1046-50). Torga kak
Plk1 otuetnueo saBnsieTcs oHKOreHom, dyHkums Plk4 npu pake aBy3HayHa. [MOHMXKEHHbIN
YPOBEHDb B paBHOW CTENeHM Kak u runepakcnpeccust Plk4 6bina ceAsaHa ¢ 3abonesaHuem
pakom y 4enoseka, mbiwen M Myx (Cunha-Ferreira un coasT. 43-49). K npumepy, npu
KornopekTanbHOM pake 6bina obHapyxeHa runepakcnpeccus Plk4, ogHako y HebonbLuon
rpynnbl NauyneHToB Habnoganca CUNbHO MOHWXKEHHLIW ypoBeHb Plk4 (Macmillan n coasT.
729-40). 310 MOXeT OOBACHATLCA TeM aKkTOM, YTO Kak TrUNepakcnpeccusi, Tak U
HegocTatok Plk4 npuBogsat k obpasoBaHuMio aedddEKETHbIX LEHTPUONEN, Pe3ynsTaroMm
4yero CTaHOBATCH aHOMarbHOE KOMUYECTBO U CTPYKTYypa LIEHTPOCOM, KOTOpblE 3a4acTyto
OBHapYy>XMBAKOTCA B OMYXONEBbIX KIETKaX W CrOCOOCTBYIOT OTKMOHEHUAM OT OObIYHOro
TEYEHUA B MUTOTUYECKOM LUKNE, YTO BbI3bIBAET HEMPaBUNBbHOE PACXOXKAEHNE XPOMOCOM U
aHeynnonguio (Peel n coast. 834-43). (Kuriyama et al. 2014-23). (Korzeniewski et al.
6668-75).

Benok 3, aktuBupytowmn M'dazy, nmetowmi IQ-motums (IQGAP3)

IQGAP y4yacTBYOT B CUrHanbHbIX NYTAX KMNETOK, TaKXKe Kak U B POpMUPOBaHUMU
apXUTEKTYpbl LMTOCKENneTa M B  knetoyHon aaresmn. OHW  UMET AOMEH C
nocnenoBaTenbHOCTbIO, cxoaHoW ¢ RasGAPS 1, COOTBETCTBEHHO, CBS3bIBAOTCS C MarbIMn
Mdasamun. OgHako (M BONPEKN CBOEMY HA3BaHWIO), HU OAWUH U3 HUX He obnaaaet [Tda3a-
akTmBupyowwen aktusHocTblo. Ons reHos IQGAP1 n IQGAP2 6bino nokasaHo, YTO OHM
ctabunumanpytotr ceasb [Tdasel ¢ Rac1l n Cdc42, u, kak npeanonaranocb, IQGAP3
crabunuaunpyetr aktusmposaHHbin Ras (Nojima u coast. 971-78;White, Brown n Sacks
1817-24). C nomoLybto ceBoero |Q-4oMeHa OHM CBA3LIBAKOTCS C KanbLMeEM/KanbMOAYTMHOM,
a C MOMOLLbIO KarbMOHMH-TOMONOrMYHOro AOMEHa - C akTUHOBbIMK bmnnameHTamm (White,
Brown un Sacks 1817-24). (Wang wn coast. 567-77) coobwator, uto IQGAP3
3KCMPECCUPYIOeTCA B TONOBHOM MO3re, r4e OH acCouumpyeTca C  akTUHOBbIMU
dunamentamn, a Tawke ¢ Racl mn Cdc42. OH HakannueBaeTCca Ha nepudepunyeckmnx
yyacTkax akcoHoB M cnocobcreyer Rac1/Ccd42-3aBucMomMy paspacTaHuilo akCOHOB.
IQGAP yuacteytor B passutum paka. |IQGAP1 paccmartpuBaetrcs kak OHkoreH. OH
YCUNNBAET CBA3AHHbIE C PaKOM CUrHanbHble NyTy, Takne kak MAP-knHasa, 6eta-kateHunH n
VEGF-onocpeaoBaHHble CUrHanbHble NYyTU, U 3KCNPECCUPYETCS B U3ObLITKE MPU MHOMMX
Buaax onyxonen.lQGAP2, kak npeanonaraetcsi, CKOpee wurpaeTr pofb Ccynpeccopa

onyxonu, 1 oH Gbin 0BHapy)XeH B MOHWKEHHOM KONMMYECTBE MPWU pake Xenyaka ¢ Nioxum
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nporHo3om (White, Brown n Sacks 1817-24). O IQGAP3 nmeetca mano nHdopmayuu.
(Skawran un coasT. 505-16) o6Hapy>XnMnu, YTO OH HAXOA4UTCH CPEAWN rEHOB, KOTOPbIE UMEIOT
3HAUUTENMbHO MOBbLIWEHHbIA YPOBEHb 3KCMPECCUMM B KIETKAX MOYEYHO-KIETOUYHON
kapuuHombl. B aByx wuccnegosaHusix coobuwaerca, 4yto IQGAP3  cneuyndunueckm
akcnpeccnpytot nponudepunpyrowmne knetkn (Ki67+) TOHKOro KULWEYHNKA, TONCTON KULLKK U

neyeHn melwn (Nojima u coasT. 971-78) (Kunimoto n coasT. 621-31).

BucnmnpanbHein gomeH, coaepxawmn 88a (CCDCB88A)

CCDCB88A gaBsnsetcs akTuH-cBasbiBaowmm cybectpatom Akt, KOTOpbIM UrpaeT porb
npu OpraHumsauun akTUHOBbLIX CTPYKTYp U Akt-3aBMCMMOM NOABWXKHOCTU KNETOK B
dmbpobnacrax. CwurHanbHein nytb CCDC88A/Akt Tawke Heobxogum ana VEGF-
onocpenoBaHHOrO NOCTHEOHATANbHOIO aHrnoreHesa.

CCDCB88A akcnpeccupyeTcs Takke B 60MbLUMX KONUYECTBAX KNeTKammn pasnuyHbIX
3MOKa4YECTBEHHbIX TKAHEW 4ernoBeka, BKMYasi KapLuMHOMbI MOFTOYHOW Kenesbl, TONCTOM
KULIKKW, NerkMx u werkn matkn. OH WrpaeT BaXkHYKO pornb B MPOrpeccuym onyxonu C

abeppaHTHOM akTuBaymen Akt-curHanbHoro nyTu.

Lnknnn B1 (CCNB1)

CCNB1 wuHayumpyetrca Bo Bpemss G2/M casbl Mutosa M popMmpyeTr MUTO3-
ctumynupytowun gaktop (MPF) Bmecte ¢ uymknuH-3aBucumon kmHasor 1 (Cdk1)/Cdc2.
MMnepakcnpeccus Obina obHapyXeHa B psiae pasnUyHbIX BUAOB paka M 3ayacTyro
accouyumpoBanacb C MMOXUM MNPOrHO30M, HanmpuMep, NpU pake MOMOYHON Kenesbl
(Aaltonen wn coaBst, 2009; Agarwal n coast, 2009; Suzuki u coast, 2007),
megynnobnactome (de u coasrt., 2008), HemenkokneTo4HoM pake nerkmnx (Cooper n coasr.,
2009), pake wenkn matkm (Zhao u coast., 2006) n apyrux. OH Obin O4HUM U3 FEHOB,
BXOASLUMX B FEHETUYECKYID curHatypy m3 11 reHoB, koTopasi, kak Oblno BbISIBNEHO,
npeackasblBaeT KOPOTKUA BPEMEHHOW MHTEpBan A0 Hadana peuunamsa 3aboneBaHus y
nayveHtos ¢ 12 pasnnuHbimm  Buaamm  paka (Glinsky, 2006). Cneyuduyeckon

MHhopMaLMM 4N paka Kenyaka HangeHo He Bbino.

Linknnn D2 (CCND2)

CCND2 cBsasblBaeTcsa M akTMBUPYET, Kak n apyrme yuknuHel D-tuna (D1 n D3),
UUKNnH-3asmcmyto knHasy 4 (Cdk4) unu Cdk8. 3t1o Heobxogmmo ans nepexoaa us G1 B
S-pasy. beino obHapyxeHo, uto CCND2 sknpeccupyeTcs B M30bITKE KNETKamMu MHOMMX
OMyxonewn, BKIYas OMyxonu CeMeHHWKa W AuvHukoB (Sicinski n coast., 1996),

remaronornyeckue 3nokadecTBeHHble 3abonesaHus (Hoglund n coast., 1996; Gesk wu
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coaBT., 2006) n pak xenygka, KOTopbli MOXET ObiTb Bbi3BaH WHekunen H.pylori, v
accoymmpyetca ¢ nnoxum nporHos3om (Yu n coast., 2003). (Yu n coasT.,, 2001) (Oshimo u
coasT., 2003) (Takano u coasT., 1999) (Takano u coasT., 2000).

Lnknun E2 (CCNE2)

CCNE2 cBasbiBaeTCca 1 akTUBUPYET, kak u gpyrne umknuHbl E-tuna, CCNE1, Cdk2.
OTa aKkTMBHOCTb AOCTUraeT csoero nuka npu nepexoge G1 B S-hasy. B 3goposom
coctosiHum CCNE2 He obHapyxmBaeTCa B MOKOALMXCA KMETKAX M MOXET BCTPEYaTbCs
TONbKO B aKTUBHO aenawmxcs TkaHsax (Payton n Coats, 2002). 3ayactyo oH abeppaHTHO
3KCNPECCUPYETCA KNETKAMW MpPU pake, Hanpumep, MNpyv pake MOMOYHOM >Kenesbl U
COOTHOCUTCA C nnoxum nporHo3om (Desmedt n coast.,, 2006, Ghayad u coasTt., 2009;
Payton u coast, 2002; Sieuwerts u coast, 2006) u npuM MeTacTaTU4ECKOM pake

npeacrarenbHon xenesbl (Wu 1 coast., 2009).

CBsi3aHHble C pakoBOIMOPUMOHANBbHBIM aHTUrEHOM MOMEKYMbl KNETOYHOW aare3un
1,5n6 (CEACAM 1, 51 6)

CEACAM - 3TO npukpenneHHble K MembpaHe TIMMKONPOTENHbI, KOTOpble
ONoCPeayIoT B3aWMOAEWCTBUS MEXAY KNETKaMU W aKTUBUPYIOT CUrHanbHble MyTu
nHterpuHos (Chan un Stanners, 2007). OHn Takke MOryT CNyXuTb peuentopamm Ans
naTtoreHoB, Takmx Kak E.coli (Berger n coast, 2004) (Hauck n coast., 2006), n 6biTb
3a4eNCTBOBaHbI B perynsaymm MMMyHHoOW peakuyum (Shao un coasrt., 2006).

CEACAM5 wn CEACAM6 wvmeloT npokaHuyeporeHHoe Bosgencteme. OHu
MHrMbmpyroT aHoukos (Ordonez n coast., 2000), CTUMYNUPYIOT pasBUTUE METACTasoB
(Marshall, 2003; Ordonez u coasT., 2000) n paspywaloT NONAPU3aLUNI0 KINETOYHbIX
membpaH 1 apxutektypy TkaHem (Chan n Stanners, 2007). Ponb CEACAM1 npu pake
ABy3HayHa. OH MOXET ObITb CynpecCcopoM Ha paHHUX CTagusiX U akTUBHO y4acTBOBaTb B
obpasoBaHMM METacTasoB, YCKOMb3aHUM OMyXonn OT MMMYHHOFO HaA30pa U aHrMoreHese
Ha no3gHux ctaausax (Hokari v coaet., 2007; Liu n coast., 2007; Moh n Shen, 2009). Ero
hyHKUMOHanbHas ponb 3aBuUcUT OT usodopmbl, Tak kak CEACAM1 BcTpevaetca B 11
BapuMaHTax CniancuHra, COOTHOLLUEHNE KOTOPbIX ONPEAENSIET UCXOA CUrHaNbHOW peakuun
(Gray-Owen un Blumberg, 2006; Leung 1 coasT., 2006; Neumaier u coasT., 1993; Nittka u
coaBT.,, 2008). COOTHOLIEHME BapWaHTOB ChMANCUHra MOXET W3MEHATLCH Mpu
3abonesaHun pakom (Gaur n coasr., 2008).

CEACAM5 wvnn CEACAM6 wunu oba BapuaHTa 3KCnpeccupytotca B U3bbITke
KneTkamu BnnoTb 40 70% BCex BUAOB OMyXONnen YEnoBeKa, YTO YacTo CBA3AHHO C NIOXUM

nporHo3om (Chan u Stanners, 2007; Chevinsky, 1991). CeiBopotka CEACAM5 saBngaetca
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N3BECTHbIM KIMMHUYECKMM MapKepoMm ANA KapLWHOMbI TONCTON M MPSIMON KULLKKW, BbICOKUE
YPOBHM YKa3blBalOT Ha NIoxon nporHo3 unu peuymamsbl (Chevinsky, 1991; Goldstein u
Mitchell, 2005). Takke OH nNpeanaranca B Ka4ecTeBe mMapkepa Ansa Apyrmx BuaoB, BKNOYasa
pak enygka, 0gHakoO C OrpaHUYeHHOW nporHocTudeckon cunon (Victorzon et al., 1995).
MNpu pake CEACAM1 moxeT ObiTb NPeACTaBneH B MOHWKEHHOM WU MOBbILLEHHOM
KONU4ecTee B 3aBUCUMOCTU OT BUaa onyxonu (Kinugasa n coasT., 1998) (Dango u coasT.,
2008) (Simeone u coasT., 2007). (Han n coasT., 2008) 06Hapy>Mnu NOBbILUEHHbIE YPOBHU
CEACAM5 n CEACAM6 B [eBsaTM BMAax PaKOBbIX KMNETOYHbIX JMHWMWA, TOrga Kak
CEACAM1 BbigBneH He 6bin. Hanpotus, aHanu3 obpasloB NepBUYHbLIX Onyxonen 222
nayneHToB nokasan nubo uyutonnasmarmyeckoe, nubo membpaHHOE OKpalumBaHue AN
CEACAM1. CsasaHHaa ¢ wmembpaHon dopmMa COOTHOCUNAcb C  MOBbILUEHHbIM
aHrnoreHesom (Zhou un coast., 2009). Nccneposanune, nposegeHHoe (Kinugasa v coasT,,
1998), Takke nokasano Hannumne NOBbILLEHHOIO YPOBHS NPU afeHOKapLMHOMaX Xenyaka.

B kneTtkax Hekotopbix BMaoB onyxonen yposeHb CEACAM1 nOHWXeEH, 4TO
npuBoAUT K noHwkeHuto yposHsa VEGF, a VEGF wnu runokcus MorytT MHAyLMpOBaTb
CEACAM1 B  HenocpeaCTBEHHO  rpaHudawem  aHgotenun.  COOTBETCTBEHHO,
MOHOKNoHanbHoe aHTuteno npotms CEACAM1 6Gnokuposano VEGF-uHayuyuposaHHoe
obpasoBaHme kanunnsaponogobHbix cTpykTyp aHgotenus (Oliveira-Ferrer u coast., 2004;
Tilki n coast., 2006; Ergun u coasr., 2000).

NMoMMMO npoymx, Ans NOAXOAOB, OCHOBa@HHbIX Ha MWCMOMb3OBaHWM BakKUWH B
Ka4yeCcTBE MULUEHM AN MNPOTUBOPAKOBbIX NEKAPCTBEHHbIX NpenaparoB WUCMbITAHUSM
nogsepranca B ocobeHHocTn CEACAMS. 3tn nccnegosanusa nokasanu, yto CEACAMS
MOXET ObITb MULLEHbIO KNETOYHbIX MMMYHHbIX peakymin (Cloosen u coasT., 2007; Marshall,
2003). O630p T-knetouHblx anutonos CEACAMS npusogutcs B pabote (Sarobe n coasT,
2004).

XnopugHbein kaHan 3 (CLCN3)

CLCNS3 saenserca Cl-kaHanom, KOTOpbIn MOXET ObITb renTupoBaH no obbemy u
aKTUBHO y4acTBOBaTb B PErynsaTopHOM CHkeHun obbvema (RVD), 4TO MpOUCXOAUT Kak
peakuma Ha yBenumyeHne KNneTovyHoro obbema B Xofe KNETOYHOro Lukna unv B YCNoBUSIX
runoocmoca (Lemonnier un coast., 2004; Sardini n coasr., 2003). OgHako, No 3TOMy NOBOAY
BeAETCS npoTtusopeumnsas guckycceusa (Wang mn coasT., 2004), 1 akTMBUPYEMBIA BO BpeEMS
anonTosa kaHan, ymeHbLiaowmi obbem, otnudaerca ot CLCN3 (Okada v coasT., 2006).

Skenpeccua CLCN3 nameHsaeTca BO BPEMSI KNETOYHOMO LUKNA, €e MUK NPUXOAUTCS
Ha S-cpasy (Wang u coast., 2004). MNotokn CLCN3 moryT ObiTb BaXKHbl B CBSI3@HHbIX C

pakom npoueccax Ans BUAOB ONyXOrnewn, Npu KOTopbix nosbiweH yposeHb CLCN36, Takmx
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kak rnmoma. OnyxoneBble  KNETKU  AOMKHbl  CNPaBnATbCA € MOBbIWEHNEM
nponudepaumoHHoro obbema, pearnposarb Ha rMMNOOCMOTUMYECKNE YCMNOBMWS, Hanpumep,
npv neputymopansHom oteke (Ernest n coast., 2005; Olsen un coasT.,, 2003; Sontheimer,
2008).

Bonee Toro, coobwjanoch, 4to CLCN3 ycunmBaeT pesnMCTEHTHOCTb K 3TOMo3uay,
yBeENMuMBas NOAKUCIEHNE No3gHero aHgoumntTndeckoro komnaptmenTa (Weylandt un coasrt,,
2007).

siPHK-onocpepgoBaHHbin HokgayH CLCN3 cHwkan ypoBeHb Murpauymm KreTtok

HOCOIMOTOYHOW KapumHOMbl in vitro (Mao n coasr., 2008).

DNAJC10

DNAJC10 ABNAETCH YNEeHOM HaJMONeKynapHOro Komnnekca OP-
accoyumposaHHon perpagauumn  (ERAD), koTopbii pacnosHaeTr W pasBopaymBaeT
HEeNnpaBUNbHO CBEPHYTbIE Benkn B Lensax 3deKTUBHON peanusaymm peTporpagHoro nyTu
nx sgepHon TpaHcnokauyumm (Ushioda n coast., 2008). Kak 6bino nokasaHo, ypoOBEHb 3TOro
6enka Obin NOBbILWEH MNPU MOYeYHO-KkNeTo4YHon kapuuHome (Cunnea u coast., 2007).
HokgayH DNAJC10 ¢ nomowpbio siPHK B knetkax HempoakToaepMarnbHbIX Onyxonewn
ycunvBan anonTOTUYECKUA OTBET Ha XUMMOTEPAaneBTUYECKMW npenapar eHpeTUuHua
(Corazzari n coast., 2007). Bbino npogemoHcTpmpoBaHo, 41O ERd]5 cHwkaer
BbDKMBAEMOCTb KINETOK HEeMpobnacToMbl MPU  CHUDKEHWMM peakuum Ha npUcyTcTeue

HecBepHyTbIX 6enkos (UPR) (Thomas n Spyrou, 2009).

JyKapmnoTU4eckMn akTop MHMUMauuMmn TpaHcnsaymm 2, ramma-cybbegumHmya 3
(EIF2S3)

EIF2S3 - camaa «kpynHas cybbeamHuya 6Genkosoro komnnekca (EIF2),
NPOU3BOASALLAS  PEKPYTUHT  MHMUMatopHou  metmonun-TPHK B pubocomanbHyro
cybveaurnyy 40S (Clemens, 1997). [lenctene knuHas, KOTopbl€ CHWXKAKOT akTUBHOCTL EIF,
Takmx kak PHK-3aBucumasa npotemHkuHasa (PKR), MOXET WMMETb nNpoanonTUHECKUN
xapaktep M nogasnsatb poct onyxonu (Mounir n coast., 2009). lpn pake xenyaka
coobujanocb o} bonee BbICOKNX YPOBHSIX dhochopmnmnpoBaHHOro "
HedocopunuposaHHoro EIF2 wn Habnioganocb nepepacnpegeneHne B §apo. 370
HapylwleHne perynauyun ykasblBaeT Ha npuyactHocTte elF2alpha k  3abonesaHuio

YKENYA,04HO-KULWeYHbIM pakom (Lobo u coasT., 2000).

JyKkapnoTuieckmn aktop nHnymaymm TpaHcnayum 3, cybveaunuya L (EIF3L)
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EIF3L aBnaetcs ogHon mn3 10-13 cybGbeauHuy EIF3, koTopble CBA3aHbl C Manow
punbocomanbHOn  CcyObeauHULEN. EIF3 wurpaetr ponb B  NpefynpexiaeHum
NpexaeBpeMEHHOr0  cBsA3biBaHMa Oonbwon pubocomanbHon cybbegnHungbl. EIF3L
HaxoauTCs cpean NaTn cybbeamHUl, O KOTOpbIX coobLLanoch, YTO OHU He obs3arenbHbl
ana obpasosaHuns EIF3 (Masutani et al., 2007). CKkpyHUHT BUBNNOTEKN aHTUCMbICIOBbLIX
NnocrneaoBaTernbHOCTEN NO3BONSET NPEAMNONOXKUTD, YTO HU3KUKW YPOBEHbL 3kcnpeccun EIF3L
YCUNNBAET aHTMOHKOreHHY akTUBHOCTb 5-(priyopoypauyuna B KMeTkax MoYeyHo-

knetouHon kapuyuHomsbl (Doh, 2008).

OnunnakuH 1 (EPPK1)

EPPK1 gaBngetca reHoMm CemencTtBa MMakMHOB CO MHOMMMU  HEW3BECTHbIMU
dyHKUmMamn. O reHax nnakMHa W3BECTHO, YTO OHU 334EUCTBOBaHbl B COEAUMHEHUM
PUNaMeHTOB LUTOCKENETa U UX 3asKOPMBAHUM Ha 30HE CKMEMBaHUS nrasmatuyeckux

membpaH (Yoshida n coasr., 2008).

PeuenTop 39, cnapeHHbin ¢ G-6enkom (GPR39)

GPR39 - ato peuentop, cBa3aHHbIn ¢ GQg-6enkom, KOTOPbIN, Kak cuyuTaercs,
3agenctsoBaH B paboTe KenyaovyHO-KMLLEYHOro TpakTa M B npoueccax metabonuama
(Yamamoto et al., 2009). Ero curHanbHbin kackag aktusupyet UAM® un daktopsbl
TpaHckpunuymn (Holst n coast., 2004). SHaoreHHbIMm nuraHgom ans GPR39, BeposTHO,
asnserca yuHk (Chen n Zhao, 2007). GPR39 saBnsietcss HOBbIM UHIMOUTOPOM KIETOYHOM
CMEepTU, KOTOPbIA, BO3MOXHO, MOXET MPEACTaBnsATb COOOM TepaneBTUYECKYIO MULLEHb U
UMETb  MPUYaCTHOCTb K  MpouyeccaMm, OxBaTtblBalOWMM  anonto3 U CTpecc
3HAONNA3MaTnU4Yeckoro petukynyma, Takon kak pak (Dittmer mn coast., 2008). Bbino
BblsiBNeHo, 4to GPR39 akcnpeccupyeTcs Ha BbICOKOM YPOBHE B MUKpOMartpuuyax Ha
OCHOBE KaK KIETOMHOW §WHUK MOYKM  4YenoBeveckmx ambpuoHoB HFK, Tak u
KCEeHOTpaHcnnaHtaros onyxonu Bunbmca ¢ oborawjeHnem KneTtodHoM nonynsayuu
OMyXONEBbIMU KMETKAMK, NO XapakTEPUCTMKaM CXOXUMU CO cTBOMoBbiMM (Metsuyanim u
coaBT.,, 2009), M B KMNETOYHOW §nMHMM TUMNOKamMna, YCTOMYMBOM K pPasnnyHbIM

cTumynsitopam knetovyHon cmeptin (Dittmer n coasrt., 2008).

ERBB2/HER2/NEU

ERBB3 saBnserca 4neHoMm cemMenctsa PELENTOPHbIX TUPO3MHKMHA3. Ero nuraHg
HEN3BECTEH, HO OH SIBMSIETCA NPEANOYTUTENBHBIM NAPTHEPOM MO FETEPOAMMEPU3aALIUN ANS
apyrux peuyentopos cemenctesa HER (Olayioye, 2001). B kapyuHomax HERZ2 BbicTynaet B

Ka4yeCctBe OHKOoreHa, B OCHOBHOM, W3-3a& BbICOKOro YypOBHA aMI'IJ'II/ICbI/IKaLWII/I reHa,
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BbI3bIBAIOLLErO rvnepakcnpeccnio 6enka B KNETOMHOWM MembpaHe W nocrnegyrwulee
npuobpeTeHne 3roKavYeCTBEHHOWN KIETKOW BbIFOAHbIX €l CBOUCTB (Slamon n coasrT., 1989).
Mnepakcnpeccns Habnoganacb B KOHKPETHOM MPOLEHTHOM COOTHOLLUEHUN BO MHOIMX
BMAAX paka, BKMoyasa pak xxenygka. B oCHOBHOM, 3TO CBA3a@HO C NIIOXMM NPOrHo3om (Song
u coast, 2010) (Yonemura u coasT., 1991) (Uchino u coasT., 1993) (Mizutani n coasrT.,
1993).

ERBB2 sBnaetcss MULLIEHBLIO MOHOKMOHArNbHbIX aHTUTEN npenapara TpacTtysymab
(toproBoe HasBaHue [epuentuH (Herceptin)), koTopbIN npegnarann B Ka4yecTse
BO3MOXHOIO feYeHns ans nauymeHTos, nmerowmx HER2-nonoxXuTeneHbIn pak xenyaka Ha
nosgHen cragun, B kKombmHaumm ¢ xummotepanuen (Meza-Junco n coasT., 2009; Van
Cutsem wu coast, 2009). [pyron npenapar Ha OCHOBE MOHOKIOHamNbHbIX aHTUTEnN,
neptysymad, koTopbi HIMBMpyeT anmepusayuo peuentopos HER2 n HERS, Haxogutcs
Ha nocnefHuX CcTagusx KnuHudeckux wucnbitaHuin  (Kristjiansdottir n  Dizon, 2010).
CenektuBHasa runepakcnpeccus HER2 n HER3 B aByx ructonormuyeckmx Ttunax paka
xenyaka (aMgysHOro U KULWEYHOro TMna) TECHO B3aMMOCBSi3aHa C MIOXUM MPOrHO30M
(Zhang u coasr., 2009).

Beta-4 wHterpuH (ITGB4)

NHTErpvHbl ONOCPEAYIOT MEXKINETOYHYIO aaresvitd B PaBHOW CTEMEHUM Kak W
ABYHanpasneHHyo nepegavy perynatopHbIX CUrHanoB U3 knetkm B knetky. CybbeaunHmya
uHTEerpuH 6eta-4 retepoammepmusyeTcs ¢ cybbeguHulen anbga-6. BosHukawowmi B
pesynbTate  WHTErpuH  cnocobCTByeT  OOpasoBaHWO  reMUAECMOCOM  MeXay
BHYTPUKNETOUHbIM KEPaTMHOBbIM LMTOCKENneTom u 6GasanbHom membpaHon (Giancotti,
2007). WHTterpuH 6eTa-4 uMeeT ABOSIKYIO (YHKUMIO MPU pake, Tak Kak OH MOXET
onocpeaoBartb CTabunbHYIO afre3unto, C O4HOW CTOPOHbI, U MPOUHBAa3UBHbIE CUrHanbHbIE
peakuun (Bkntovasi curHanbHble nytn Ras/Erk n PI3K) v aHrnoreHes, ¢ gpyron CTOPOHLI
(Giancotti, 2007; Raymond u coast., 2007). OH 3kcnpeccupyeTcs B U3DbITKE KneTkamu
MHOTMX OMyXOnewn, B PaBHOM CTEMEHU KaK W aHTMMOrEHHbIMW KNeTKamu 3HAOTENUS, U
3a4acTyo COOTHOCUTCA C nporpeccmnen n metactazamu. O BbICOKMX YPOBHAX coobLyanock
B Cny4ae paka enyaka, B 0CO6EHHOCTM B nopaxaroLmx ctpomy knetkax (Giancotti, 2007;
Tani n coast., 1996). OgHako ero ypoBeHb Obinl MOHWXEHHBIM B HeAUpdEepeHLMPOBaHHON
KapLUMHOME Xenyaka, Tak Kak oOnyxonb pacnpocTpaHunach rnybxe, BEpOATHO, BCNEACTBUE
MOCTENEHHOro 3NUTENUanbHO-ME3EHXUMArbHOro nepexoaa, Nockonbky 6eta-4 WHTErpuH

SABMSETCA anuTenmanbHbiM HTErpnHom (Yanchenko n coasrt., 2009).

JlnnokanuH (LCN2)



-50 -

LCN2 wunu xenatvHasa-accounmpoBaHHbIN nunokanuH Heutpodunos (NGAL)
ABMNSETCA pPerynsaTopHbiM 6enkom xenesa, KOTOpbIW CYLLIECTBYET Kak MOHOMEpP, FOMOAUMEpP
Unu Kak retepogumep ¢ aucynbdugHon ceassto ¢ MMP9 (Coles u coast., 1999; Kjeldsen u
coasT., 1993). YpoBeHb 3KCNpeccun NoBbILLEH B HECKOMbKUX BUAAX paka, acCoLUUpyach B
HEKOTOpbIX criyyadax ¢ nporpeccnen. C  TOUKM 3PEHUS MEXaHU3Ma, 3TO MOXET
crabunumsnposate MMP9 1 un3MeHsTb E-KagxepuH-ONoCpPeaOBaHHYIO  MEXKITETOUHYHO
aaresunio, TeMm cambiM ycunmeas mHeasuio. Komnnekcel MMP-9 n LCN2 cooTtHocunmce ¢
yXyALUEeHNEM BbPKMBAeMOCTUN npu pake xenyaka (Kubben n coasrt.,, 2007) (Hu u coasrT,
2009). XoTta Habnogancsa YeTkmin 6naronpuaTHbIA PasBUTUIO ONyXOnn 3PEKT BO MHOMX
OMnyxonsax YernoBeka, HEKOTOpbIE KIMMHUYEeCKMe nccnegosaHua nokasanu, 4to LCN2 moxer
MHMBUpoBaTeL CTUMYNMpPYOLWMIA Heonnasmbl daktop HIF-1-anbda, docchopmnmposaHme
FA-kmHasbl, a Takke cuHtes VEGF, Takum obpasom, no3sonds npesnonoXutb, YTO B
anstepHatmBHbIX ycroBusx LCN2 Tawke, kak 3TO HW napajokcarnbHO, OKasblBAET
NPOTMBOOMNYXOMNEBOE M aHTMMETACTaTUYECKOE BNUSHME Ha HOBOOOPA3oBaHUs, HaNpumep,
B TONCTOM KMLLKE, SSMMHUKE N nogkenyaodHou xenese. (Bolignano n coast., 2009; Tong n
coasrT., 2008), LCN2 moxeT ObiTb NPUrogeH Ans UHrMbupoBaHUSA aHrmoreHesa, CBSA3aHHOro
C Onyxonblko, B [JOMOMHEHWEe K MNOAABMNEHNI0 OMyXOreBbIX METacTasoB B PaKOBbIX

3aboneBaHusx, Npu KOTOPbIX Nponcxoaut aktnsauyms ras (Venkatesha u coast., 2006).

Komnnekc cykymHaraerungporenasel, cydvegunnmya C (SDHC)

SDHC sBndetca OAHOWM M3 YeETbIPEX KOAUPYEMbIX SAPOM  CyObeaunHuy
cyKUuHaTaerngporeHasbl (MUTOXOHApWanbHbIA  komnnekc ), kotopas nepemeLlaet
3NEeKTPOHbl M3 CyKuMHata B YOWMKBMHOH C nonyyYeHnem dymapata m ybuxmHona.
Hepoctatok  cykuuHataermaporeHasbl MOXET  BbI3BaTb  XKENMYAOYHO-KULLUEYHbIE
cTpomanbHble onyxonu (GIST) (McWhinney et al., 2007). HacneaCTBeHHbIE Xenya04HO-
KALWEYHbI€ CTpOMarbHble Onyxonu MoryT ObiTb  BbIi3BaHbl  MyTauusiMm B FeHax
cybveauHnybl SDHB, SDHC 1 SDHD, 1 naparanrnnombl B 6ptOLLHON NOMOCTU, CBA3AHHbIE
C KENYAOYHO-KULLEYHbIMX OMYyXONAMW, MOTYT BO3HWKaTb MWCKMOYUTENBHO B pesynbrare
mytayun B SDHC (Pasini n coast., 2008). Benkobin npoaykt mytaHTHoro SDHC vy
TPaHCreHHbIX MbILEA BbI3bIBAET OKUCMUTENbHBLIA CTPECC U MOXET Yy4yacTBOBaTb B
noespexaeHun agepHon AHK, mytareHese 1, B KOHEYHOM uTore, oHkoreHese (Ishii n coasT,,
2005). CykuyuHaraerngporeHasa paccmarpmuaeTtcs kak cynpeccop onyxonu (Baysal, 2003;
Gottlieb and Tomlinson, 2005). MNOHWKEHHbIE YPOBHU 3TOr0 PEPMEHTATUBHOIO KOMMEKca

MOIYT NPUBECTU K OHKoreHesy (Eng un coasT., 2003).

KnHasa ¢ PDZ-cBasbiBaowum motmsom (PBK)
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PBK aensietca MEK3/6-cesizanHon MAPKK, kotopas aktmsumpyet p38 MAP kuHasy,
Hanpumep, nocne peuyentopos daktopa pocta (Abe n coast., 2000; Ayllon n O'connor,
2007). JNK moxet 6biTb BTOpUYHOM MuweHblo (Oh n coast., 2007). ockonbky Yy
B3pocnbix PBK akcnpeccupyetrcsa B CEMEHHMKE (CM. HWKe), TO Oblfo BbICKasaHo
npeanornoXeHne, YTo OHa y4vacTByeT B cnepmaroreHese (Abe m coast., 2000; Zhao wn
coaBT., 2001). Kpome TOro, oHa cnocobcCTByeT nponudepaymm n pPesmnCcTEHTHOCTU K
anonTo3sy onyxonesbIX KrneTtok. OHa ochopunmpyeTcs 1 akTUBUPYETCH BO BPEMSA MUTO33,
KOTOpbIM Heobxoaum ana obpasoBaHUs BepeTeHa AeneHna u uyutokmHesa (Gaudet wu
coaBT., 2000; Matsumoto n coasTt.,, 2004; Park n coast., 2009) (Abe n coasTt., 2007).
Opyrue dyHKLUuM, cnocobCTBYOLWME POCTY U HanpasfieHHbIE MPOTMB arnonTo3a, BKMoYaoT
orpaHnyeHune akcnpeccun p53 n dochopunmposaHmne rmctoHos (Park u coast., 2006;
Zykova n coasT., 2006) (Nandi u coasTt., 2007). PBK 6b1n knaccngpuumposaH kak pakoso-
TECTUKYNAPHbIN aHTUreH (Abe u coast., 2000; Park 1 coast., 2006) un, kak 6bino BbISIBNEHO,

OH 3KCMpPeccupyeTcs B U3BbITKE NPY MHOTUX BUAax paka.

AOHK-nonnmepasa, agensra 3, BcnomorarensHas cybveguHmya (POLD3)

Komnnekc OHK-nonumepasbl aensra 3a4eWUcTBOBaH B Pennukauum v penapawmv
OHK. OH coctout n3 agepHoro aHtureHa nponudepupytowmx knertok (PCNA), cdaktopa
pennukaymn mynstu-cybveamHuubl C, n 4 cybbeauHuy nonumMepasHoro Komnnekca:
POLD1, POLD2, POLD3,u POLD4 (Liu n Warbrick, 2006). POLD3 urpaet BegyLlyto ponb
B adppekTnBHON peakTmaumm PCNA BO Bpemsi UMKNOB gmccouunagum n accoymayum POL-

JensTta BO Bpems ctagum anoHraymm pennukagun AHK (Masuda n coasT., 2007).

26S nporteacoma (npocoma, makponeH), HeATdasHas cybbeguHunya 14 (PSMD14)

PSMD14 asnsietca KOMNOHEHTOM 26S npoteacombl. OHa BXOAUT B KOMMnnekc 198
(19S cap; PA700), koTopbin OTBEYaeT 3a AeyOvKBUTMHMPOBaHWE cybcTpaTta BO Bpems
npoteacomHon perpagauun (Spataro n coast., 1997). mnepakcnpeccus PSMD14 B
KneTkax MMNEKONUTalWMX BMNUSIET Ha KMETOYHYO nponudepaynio 1 peakymio Ha
LUMUTOTOKCUYECKNE Mpenaparbl, Takne Kak BUHOMaCTWH, LMCNNatuH WU LOKCOPYOULMH
(Spataro n coast., 2002). MNogasneHne PSMD14 B knetkax Hela ¢ nomouwpto siPHK
MPUBOAUNO K  CHWKEHUIO  >KM3HECMOCOOHOCTU KNETKM W YBENMUYEHMIO  YPOBHS
nonnybunkeutnHnposaHHoro 6enka (Gallery u coast., 2007). CHmxeHune ypoHa PSMD14 ¢
nomoLbo siPHK nmeno cylecTtBeHHOe BNUSIHUE Ha XKM3HECNOCOBHOCTL KMNETOK, Bbi3bliBas
3a4epxKy knetok Ha dase GO0-G1, 4TO B KOHUE KOHLOB, NPMBOAUT K CTapeHuto (Byrne u
coasrT., 2010).
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26S nporteacoma (npocoma, makponeH), ATdPasHas cybveauHuya 2 (PSMC2)

PSMC2 aBnsietcs yacTblo cuctembl 26S npoteacombl. 3TO uneH cemenctesa ATdas
AAA | KOTOPbIV NPOABMSAET LWanNepoH-Nog00HY akTUBHOCTL. OTa cybbeanHmya, kak obino
NPOAEMOHCTPMPOBAHO, B3aUMOLEWCTBYET C HECKONbkMMK ©GasanbHbiMK  hakTopamm
TPaHCKpUNUMW, Tak 4YTO B [AOMOMHEHME K Y4yacTUio B (YHKUMSX MpOTeacombl, 3Ta
cybveauHuya MOXET  y4yacTBOBaTb B perynsaymm  TPaHCKpUnyuu. Bbino
NPOAEMOHCTPUPOBAHO, YTO B CKEMETHOW Mblwle 26S npoTeacoMHas cuctema MOXET
akTusmposatbca ¢ nomowpto TNF-anbdpa (Tan v coast., 2006). Y HBx TpaHCreHHbIx
MbILLIEN, KOTOpbIE SABNAOTCS HOCUTENAMMU perynsatopHoro reHa HBXx renatuta B B cBoewn
3apoAbILLEBON NNHWK, U Y KOTOPbIX Pa3BUBAETCH NOYEYHO-KNETOYHasa kapynHoma, PSMC2
W gpyrme npoteacoMHble CyObeauHULbl 3IKCNPECCUMPYIOTCA Ha BbICOKOM YPOBHE B
onyxonesbix TkaHaAx (Cui u coast., 2006). YposHu MPHK ans cybveauHuybl ATdasbl

PSMC2 komnnekca 19S nosbiwanunce npu pakosoun kaxekcue (Combaret n coasT., 1999).

MpoTenH-Tnpo3mHkuHasa 2 (PTK2)

PTK2 4aBnderca HepeuenTOpHOM TUPO3MHKMHA30W, KOTOpasi MOAeEnupyet
CUrHanbHbI€ MNYTW UHTErPMHA N MOXET CNOCOBCTBOBATL ONYXONEBOMY POCTY, MPOrpeccum u
metactasam ((Giaginis n coast., 2009); (Hauck n coast., 2002); (Zhao n Guan, 2009)).
Bbino caenaHo npeanonoxeHne, 4to PTK2 4Bndetca mMapkepoMm OHKOreHesa W
nporpeccupoBaHmsa paka (Su n coast., 2002; Theocharis n coast., 2009; Jan n coasT.,
2009).M'mnepakcnpeccns WM MoBbILLEHHAs akTUBHOCTb MMEETCS B LUMPOKOM CrekTpe
BWAOB paka 4ernoBeka, BKMoyas pak xenyaka. PTK2 Takke nepegaetr curHanbl Mo
HUCXOASALLEN OT peuenTopa racTpmHa, KOTopbi COAEUCTBYET nponudepaumm KneTok paka
»enyaka (Li n coast., 2008b). Kak 6bino nokasaHo, 8% KapuMHOM Xenyaka SBhsincb
HocuTenamn Bupyca SOnwrenHa-bappa (EBV). Ona wHduumposaHHbiX Bupycom EBV
NOASMHUN KNETOYHOW NMHMM paka >Xenyaka denoseka Oblno XapakTepHO MOBbILLEHHOE
doccopunuposaHme ¢ yyactmem PTK2 (Kassis u coast, 2002). YpoBeHb
dochopununposanua PTK2-TUpO3nHa B KNETKax 3NUTENUA XenyaKka CHUXKaeTCHa B criydae

cagA-nonoXnTenbHoOro nNpoaykra Helicobacter pylori.

Terpacnanun 1 (TSPAN1) n tetpacnanmH 8 (TSPANS)

TSPAN1 un TSPAN8 npuHagnexar K CeMbe TEeTpacrnaHUHOB, KOTOpble
XapaKkTepuayoTcsa YeTbipbMSA TPaHCMEeMOPaHHbIMW 4OMEHAMN N BHYTPUKNETOUYHbIM N- 1 C-
KOHLIOM M KOTOPbIE UIPalOT PO BO MHOXKECTBE NPOLIECCOB, BKIOYAsH KNETOUHYIO aaresuto,
NMOABWXKHOCTb, aKkTMBaUUIO W Onyxonesyt wHBasuiw. OHM 4acTto obBpasyloT KpynHble

MONeKynapHble KOMMMEKCbl C APYrMMu fenkamm, TakMMn Kak MHTErpuUHbl Ha KINETOYHOMN
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nosepxHoctn (Tarrant n coasrt., 2003; Serru u coasT., 2000). PyHkymn TSPAN1 go cux nop
HEeM3BEeCTHbl M MOryT BKNOYatb porb B cekpeuyum (Scholz u coast., 2009). TSPAN1
rMNEeP3KCNPECCUPYETCA KINETKaMU HECKONbKUX BUAOB paka WM 3a4acTyld COOTHOCUTCH CO
cTaguen, nNporpeccuen U XyaLum KIMHUYECKUM UCXOAOM. [MpumedaTtenbHO, YTO O HeMm
coobLanock, 4YTo OH akcnpeccuposaH B nsbbiTke B 56,98% n3 86 crnyyaeB kapuMHOMbI
XKernyaka, N rmnepakcrnpeccus MOMNoOXUTENbHO COOTHOCMMACh C KMMHUYECKOW CTaauven,
WHUNETPaUMEn 1 CTaTyCoM NUM@AaTUYECKNX Y3MNOB U OTPULATENbHO COOTHOCUNACh C
YPOBHEM BbIKMBAEMOCTU N CTENeHbIo AuddepeHymnayum onyxonun (Chen n coast., 2008).
O TSPAN8 coobwanoce kak O CBA3@aHHOM C MeETacTasaMmu reHe BO MHOMMX Buaax
onyxonen (PMID: 16467180). MNpn pake >XenygovyHO-KALIEYHOro TpakTa 3Kcrnpeccus
TSPANS ceasaHa ¢ nnoxum nporHozom (PMID: 16849554).

Benok ynHkoBble nanbubl 598 (ZNF598)
ZNF598 — 3T0O UMHKOBbIN Naney ¢ eLe He N3BECTHOM OYHKLMNEN.

AusnHterpuH n metannonporenHasa 10 (ADAM10)
ADAM10 wurpaetr pomb npu aHrmoreHese, pasBUTUN U OHKkoreHese. OHuU
rmnepakcnpeccupyetTca B kapuuHome xenyaka. CenektuBHble WHrmbutopbl ADAM-10

NPOXOAAT Cenvac KnMHUYeckKne nccneaosaHns ansa nevexus paka. (PMID: 19408347)

MarpuyHas metannonporenHasa 12 (MMP12)

MMP12 — 31O UuHK-3aBUCMMAs 3HAONENTUAasa, KoTopas pacllennsier anacTuH n
MHOXECTBO APYrMX MaTPUYHbIX U HEMATPU4YHbIX OEnKOB M 3a4eNcTBOBaHa B Murpayum
mMakpodaros u uHrnbuposaHun adrmoreHesa (Chakraborti u coast.,, 2003; Chandler n
coaBT., 1996; Sang, 1998). OHa Takke Wrpaer ponb B NaTONOrMYeckMx npoueccax c
paspyLleHMeM TKaHeW, TakMX Kak actma, aMdusema n XpPOHU4YEeCcKoe OBCTPYKTUBHOE
3abonesaHue nerkmx (XOBJ), peemaromaHbii apTput n poct onyxonu (Cataldo u coasT,,
2003; Wallace un coast.,, 2008). Obcyxgaerca npumeHeHne uHrubutopos MMP12 B
KayecTBe npenaparoB ANS NevYeHus ykasaHHbiX 3abonesaHun (Churg n coast., 2007,
Norman, 2009). MMP12 3auyacTyto 3kCnpeccmnpyeTcs B U30bITKe Npu pake, rae ee pyHkyun
HeOAHO3Ha4Hbl. Hapsay € Tem, 4To OHa MOXET ObiTb 3ajencTBoBaHa B pPacTBOPEHUU
Matpukca, M Takum o0Opa3oMm, BO3HUKHOBEHMM METACTa30B, OHA TakKe MOXET
MHMBUPOBaTL POCT OMYXONMW MOCPEACTBOM  BbIPabOTKM  aHIMMOCTaTUHA, KOTOPbIN
oTpuyarenbHO BO3AenCTBYeT Ha adrmoreHes. O6 ycunenHon 3akcnpeccun MMP12
coobwanock gna PXK, 1, kak 6bIno nokasaHo, 310 MMeeT OnaronpuaTHOE BNUSIHNE: OHa

oTpuyarenbHO COOTHOCUTCS C  MMOTHOCTbIO  Mukpococygos, VEGF, creneHbto
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anddepeHymayum  Onyxonn, WHBa3MEW B KPOBEHOCHblE COCyAbl, MeTactasamu B
nmmchaTnyecknx ysnax u peumansamn. NagyueHtol ¢ nsbbitouyHon akcnpeccuen MMP12
AEMOHCTPUPOBanNn CyLLeCTBEHHO Ny4LLyto BbiknsaemocTb (Cheng u coasT., 2010; Zhang n
coasT., 2007b; Zhang n coasrt., 2007a)

PubonykneotugHas peayktasa M2 (RRM2)

RRM2 siBnsietcs ogHon m3 cybbesnHuy puboHYKNEeOTUAHOW peaykTasbl, KoTopas
obpasyer ges3okcnpunboHykneotuabl u3 puboHykneotuaos. [unepakcnpeccns RRM2
Habnoganacb B ONyXONnsiX, BKMNOYaAs pak >Kenyaka, M OHa YCUIMBaET MeTacTaTuyecKum
noteHynan (PMID: 18941749) (PMID: 19250552) HokaayH RRM2 3a cuyer siPHK
3amegnsn pocT ONyxonu y pasnuyHbiX GMonornyeckux BugoB (Mbllb, Kpbica, 06e3bsiHa)
(PMID: 17929316; PMID: 17404105).

TpaHcmembpaHHas npoteasa, cepuH 4 (TMPRSS4)

TMPRSS4 npeacrtaesnser cobon TpaHCMemOpaHHylo cepuH-nporeasdy Ttuna |,
oBHapy>KeHHYI0 Ha KNETOYHOW MOBEPXHOCTU, KOTOPas BbICOKO 3KCMpPeCcCMpoBaHa B TKaHAX
HECKOMbKNX BUAOB OMyXONeWn, BKMNOYAs pak MOAXKENYAOYHOWN >Kernesbl, TONCTOW KULLKMA W
xenyaka. buonornuyeckne dyHkummn TMPRSS4 npu pake A0 Cux NOp HE WU3BECTHbI.
TMPRSS4 nmeet 4eTblpe CnnancuHroBbix BapuaHTta (Scott n coast., 2001; Sawasaki u
coasT., 2004). Skcnpeccus B KapyMHOME siMdHMKa COOTHOCUIach Co craguen (Sawasaki u
coasT., 2004). YpoBeHb TMPRSS4 CunbHO NOBbLIWEH B TKAHSX paka nerkux, U HokaayH
TMPRSS4 3a cuyer siPHK ¢ nomowbio BBEeaeHUA manon uHtepdepupytowen PHK B
KNETOYHbIE NUHUM paka Nerkux n TONCTON KULIKN Bblin CBA3@H CO CHUMKEHWEM KINETOYHOW
WHBa3N W ajresnn KNeTok Marpukca, B pPaBHOM CTEMEHM Kak U MOAENUPOBaHUEM

kneToyHon nponudepaymm (Jung n coasr., 2008).

MoAoTUPOHWH-AelioguHasa, Tvna |l (DI02)

DIO2 npeobpasyer nporopmMoH TUPOKCUH (T4) B Bruonormyeckn aktueHbin 3,3’,5-
TpMnogTMPoHUH (T3). OH BbLICOKO 3KCNPEcCUpyeTcs B LUMTOBUAHOMW >xenese, n Obino
BbISIBIEHO, 4YTO €ro 3KCrpeccuss Wunum ero akTUBHOCTb JAeperynvpoBaHa npu pake
LmToBMAHOW xenesbl (de Souza Meyer u coast., 2005) (Arnaldi n coasT., 2005). OgHako,
OH Takke Obin oOHapyXXeH B APYrMX TKaHAX, TaKUX Kak HOPMarbHbIe TKaHW NErkux 1 TKaHu
paka nerkmx (Wawrzynska un coast., 2003), n onyxonsax ronosHoro mosra (Murakami n
coasrT., 2000).
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leH ©Oenka, cBssbiBawwero MPHK uwHcynuHonogobHoro haktopa pocta 2
(IGF2BP3)

IGF2BP3, B nepyto ouepenb, NPUCYTCTBYET B S4pe, rae oH ceasbiBaetca ¢ MPHK
reHa IGF2 n nogasnset ero TpaHckpunyuio. OH urpaet ponb B 3MOpUoreHese, n ypoBeHb
€ro 3KCMPecCuUn CHWKAETCH BO B3POCHbIX TKaHAX. B onyxoneBbIX KNETKax YpOBEHb €ro
aKcrnpeccum MOXET ObiTb MOBbLILWEHHbIM W, Takum OOpa3omMm, OH paccMarpuBacTCsa Kak
OHKkopeTanbHbin Genok (Liao u coasT. 2005). Ero wusbbiTouHas akcnpeccuns 6Obina
BbISIBIIEHA B KIMETKax MHOrMX BUAOB paka, BKMOYAsa pak Xenyaka, YTo CBA3AHO C MIIOXMM
nporHosom (Jeng u coasT. 2009)(Jiang n coasT. 2006). lMenTuibl, NONy4YeHHble U3

IGF2BP3, 6b1nun ucnbiTaHbl B KNMMHUYECKNX UccrneaoBaHmax BakymH (Kono n coast. 2009).

Jlamuu B1 (LMNB1)

JlamnH B1 aBnaetcsa 6enkom a4epHOro nNamMuUHHOrO Marpukca, U OH y4YacTBYeT B
obecrneyeHnn CTabunbHOCTM KNETOYHOrO $Apa, B XPOMATMHOBLIX CTPYKTypax W B
akcnpeccun reHos. Ha paHHux crtaguax anontosa namuH pacuwennsetca (Neamati m
coaBT. 1995) (Sato n coast. 2008b; Sato n coast. 2008a; Sato n coast. 2009). LMNB1
3KCNPECCUPYETCA A0 HEKOTOPOW CTeneHW, Mo CywecTBy, BCEMU HOPMarbHbIMM
COMaTu4eCcKMM KneTkamu, WU npeaBapuTeNnbHble WCCNEAOBAHUS YKasblBaKT, 4YTO €ro
YPOBEHb MOXET ObITb NOHWKEHHBIM BO BPEMSI NaTONOrM4eCcKnX NpoLeCccoB NPy HEKOTOPbIX
BUAax paka, skntovasa pak xenyaka (Moss n coast. 1999). B apyrux Bugax paka, Takmx Kak
NOYEYHO-KNETOMHAsA KapLuMHOMa, Obin BbISIBNEH MOBbIWEHHbIM ypoBeHb LMNB1, KoTopbIN
NMONOXWUTENbHO COOTHOCWUICA CO CTaguen pasBUTUS OMNyXomnu, pPasmMepoM W YMCHOM

nopaxkeHHbIx numdoysnos (Lim u coast. 2002).

Cemencteo curHanbHbix 6enkos Tvna Wingless supycos MMTV, wumerowmx
WMHTErpaunoHHbIe CanTbl, YneH 5A

WNT5A saBnaetcs CEKpPETUPYEMbIM CUrHanbHbIM OEnKoOM, Y4acTBYHOLUMM B
npoueccax pasBuUTUsS N oHkoreHese. KaHOHUYECKUIA CUrHanbHbIW NyTh ¢ ydactuem WNT5A
3a cuer peuentopoB Frizzled n LRP5/LRP6 Beaer K COXpaHEHUK CTBOMOBbIX
KNeToK/NpeaLIeCTBEHHMKOB, TOrA4a Kak HEKAHOHWYECKUA CUrHAanbHbIA MyTb C y4YacTUeM
WNT5A 3a cuer peuyentopoB Frizzled n ROR2/PTK/RYK KOHTpoOnuvpyeT nonsipHOCTb
TKaHEeW, KMETOYHYI aAresnio Unn ABWKEHME, Hanpumep, B MECTE€ KOHTakTa Onyxonv wu
CTpOMbI, npuBoas Kk mHBasum (Katoh n Katoh, 2007). OH MOXeT BbICTynarb B ponu
cynpeccopa ornyxonv B HEKOTOPbIX BUAAX paka, OAHaKO 3KCNPEeCcCUpPYeTCA Ha BbICOKOM

YPOBHE B APYrMX BuAax, BKMOYMaAs paKk >Xenyaka, rge OH COALEeUCTBYET MNpOrpeccumn u
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mMeTacrtasam M npueoauT K nnoxomy nporHosy (Li n coasTt, 2010) (Yamamoto n coasrT,
2009) (Kurayoshi u coasT., 2006).

Benok aktnesayum conbpobnacros, ansha (FAP)

FAP sBnsietca uHTerpansHoM membpaHHOW xenatuHason. Ero npepgnonaraemas
CEepPUH-NpoTea3sHas akTUBHOCTb MOXET urpatb porib Npu KOHTpone pocrta dpubpobnacros
WNKU B  3NUTENManbHO-ME3eHXMMarnbHbIX B3aUMOAEUCTBUSX BO BPEMSA pPa3BUTUSA,
penapauun TKaHenh n anuTenuanbHoro oHkoreHesa (Scanlan u coasT. 1994). FAP wurpaer
Ba&)KHYIO pPONnb B POCTE OMNyXONW, METactasax WU aHrmoreHese nocpeicTBOM KIETOYHOW
aaresnn 1 MMUrpaumoHHbIX NPOLECCOB, B PaBHOW CTEMEHU Kak u ObICTpon aerpagaymm
KOMMOHEHTOB BHekrneTtoyHoro marpukca (ECM). OH npucyTCTBYET Ha ONyXOrneBbIX KNeTKax,
nopaxawowmx ECM, B peaktmBHbix Qubpobnacrtax, CBA3@HHbIX C pakoMm, W
3HAOTENManbHbIX KreTkax, 3a4eWCTBOBaHHbIX B aHrMOreHese, HO HEe B HEaKTUBHbIX
knetkax toro xe tvna. (Dolznig n coaeT. 2005; Kennedy n coast. 2009; Rettig n coasT.
1993; Rettig n coasT. 1994; Scanlan u coasT. 1994; Zhang u coast. 2010). Okcnpeccus
FAP Gbina BbisiBieHa B KNeTkax paka >xenyaka u 6bina cBs3aHa CO CTpOMarnbHbIMU
dmbpobnactamu (Zhi n coast. 2010) (Chen n coast. 2006)(Mori n coast. 2004; Okada u
coasT. 2003). B mogenu ¢ mbiwammn 6bino nokasaHo, 4to FAP-akcnpeccupyowme Knetku
ABMNATCA  00A3aTenbHbIM ~ MMMYHOCYMPECCMBHBIM ~ KOMMOHEHTOM  OMyXOreBoro
MUKPOOKpYxeHust (Kraman u coasT. 2010). B akcnepumeHTax no npoTMBOOMYXONEBON
BakUyuHaUMm Ha mogensix ¢ Mbiwamm FAP ycnewHo ucnonb3oBany B Kav4eCTBE MULLEHU
ansa CD8+ n CD4+ T-knetouHblx otBeToB (Loeffler n coasTt. 2006; Wen n coasTt. 2010)(Lee

n coasT. 2005) (Fassnacht n coasT. 2005).

KoaromepHbI komnnekc 6enkos, cybbegmHmya ramma (COPG);

KoaromepHbi komnnekc 6enkos, cybbegmnHmya ramma 2 (COPG2);

KoaromepHbi komnnekc 6enkos, cybbvegnHmya 6eta 1 (COPB1);

COPG, COPG2 n COPB1 gaenstorcsa cybbeanHMLamm KOaTOMEPHOro KOMMMEKCa,
HasbiBaemoro Takxke komnrnekcom 6enkos obonodkm 1 (COPI), koTOpbIN CBA3AH C He
MOKPbITbIMA  kKnarpuHom  Besukynamu. COPI-nokpbiTble  BE3UKYNbl  ONOCPEeayHoT
peTporpagHbii TpaHCMopT M3 annapara [onbaXu, Hasag B OP M TpaHCnopT BHYTPWU
annaparta lonbgxn (Watson n coast., 2004). OHn Takke moryT ObiTb 334E€MCTBOBaHbI B
aHTeporpagHom TpaHcnopte (Nickel n coasT., 1998). PeTporpagHbii NEPEHOC PEryNUPYeET,
nomumo npoyero, EGF (annaepmanbHbii hakTop pocTa)-3aBUCMMbIN SAEPHbBIA TPaHCMOPT

peuyentopa EGFR, kotopbin cesasbiBaetca ¢ COPG (Wang u coast., 2010). Bbino
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nokasaHo, 4to COPG ©Obin akcnpeccupoBaH B u3bbITKE B KMETKax paka nerkux wu
CBSI3@HHbIX C pakoM Nerkux sHAoTennanbHbIX Knetkax kanunnapos (Park u coasTt., 2008).

MNMocnepoBarenbHOCTb MOBCEMECTHO  3kcnipeccuposaHHoro COPG2 Ha 80%
ngeHtnyHa GOPG (Blagitko n coast., 1999). COPG2 moxer obpasosbiBate COP |-
nogobHbi komnnekc Bmecto GOPG, KOTOpbIWM, BEPOATHO, SBMASETCA PYHKLUUOHAMNBHO
manuwHnm (Futatsumori n coast., 2000).

HokagayH COPB1 B KNETOYHOW NUHUMK, 3KCMPECCUPYIOLLEN reH TpaHCMeMOpaHHOoro
perynsatopa npu mykosucumgose (CFTR), no3sonaeT npeanonoXuTb, YTO KOATOMEPHbIN
KoMnnekc 3agencrtsoBaH B TpaHcnopte CRTR B nnasmarunyeckyto membpary (Denning n
coasT., 1992) (Bannykh u coasrt., 2000).

YOUKBUTUH-KOHBIOrMpYowmmn dpepmeHT E2S (UBE2S)

UBE2S saBnsietca BcnomoratenbHbIM (PakTopom KOMMMEeKca, CTUMYMUPYLLEro
aHagpasy (APC), E3 ybukBuTMHNUrasom, kotopas perynmpyer BbIXOA W3 MUTOTUYECKOrO
umkna n ¢asel G1 npyv HauenuBaHWM Ha perynsaTopbl knetovHoro uyukna. UBE2S
YANUHSIIOT YOMKBUTUHOBBIE LiENW Mocne TOoro, Kak cybcTparbl Npowwny npeasaputensHoe
yOnkBUTUHMpPOBaHME Apyrumn komnoHeHTamm (Wu wmn coast., 2010). UBE2S Takke
HauenuBaetcsa Ha 6enok VHL ans nporeacomMHoun gerpagauum, TeEM cambiM CTabunmsnpys
HIF-anbcba (Lim wn coasT, 2008), 1, BO3MOXHO, crnocobcTBys nponudepayun,
anuTenmnanbHO-Me3eHXMManbHOMy Nepexogy W BO3HMKHOBEHMO MeTacTtasoB (Chen wu
coasT., 2009) (Jung u coasrt., 2006). UBE2S akcnpeccupyeTcsi B U30bITKE B HECKOMbKNX

copmax paka.

UneH cemencrtea knHesmHos 11 (KIF11)

KIF11 Heobxoamm gna obpasoBaHns GUNONAPHOrO MUTOTUYECKOrO BepeTeHa. Ero
MOBbILWEHHbIE YPOBHU ObiN  BbISIBNEHbI B HECKONbKUX BUAAX paka, 3a4acTtyto
COMpPSKEHHbIE C KIMMHUKO-Naronoruyeckummn napametpamu (Liu et al., 2010) (Peyre et al.,
2010). Hebonbwwme wmonekynel wuHrnbutopos KIF11, Takme kak S-Tputun-L-uncrtenH
(STLC), paspaboTaHHble Kak noTeHuuaneHble NPOTUBOPAaKOBbIE CPEACTBA, 3a4epXKNBatoT
KneTkn B pase MuTo3a U CnocoBCTBYIOT anonTo3y pakoBblx kneTok (Tsui u coasT., 2009)
(Wiltshire n coaet., 2010) (Ding n coasT., 2010). B KAMHMYECKMX YCMOBUSIX ObINO
nokasaHo, 4to uHrbutopbl KIF11 nposBnsaoT NULb HE3HAYUTENBHYIO akTUBHOCTL (Kaan u
coasT., 2010; Tunquist n coast., 2010; Wiltshire n coasT., 2010; Zhang n Xu, 2008).

[omeH 8 pesunHTerpuHa n metannonporenHassl (ADAMS)
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CHavana ADAMS8 paccmatpuBanu kak ummyHocneymngpudeckmi ADAM, HO OH Bbin
obHapy)XeH W Ha ApYyrux BUAAX KMNETOK, 3a4acTyld Npu YCMNOBMSAX, BKNIOYAKOLNX
BocnaneHune wu pemoaenuposaHne ECM, Bknoyas pak u Takve 3abonesaHus
AbixatenbHbix nyten, kak actma (Koller n coast. 2009). MHorne Buabl ADAM, BkMovas
ADAMS, aKCnpecCcupyroT KMETKN 3MOKAYECTBEHHBIX OMyXONien YEernoBeKa, B KOTOPbIX OHWU
YyYacTBYIOT B Perynsayum akTUBHOCTU pakTopa pocta N PYHKUUA UHTErprHa, cnocobCcTBys
POCTY KMETOK U MHBA3MMW, XOTA TOYHbIE MEXAHU3Mbl UX AEUCTBUS Ha AAHHbIN MOMEHT He
acHbl (Mochizuki n Okada 2007). B onyxonsx xenyaka Mmbilwen Habniogancsa noBbILLEHHbIN
ypoBeHb ADAMS8 n apyrux sugos ADAM, BEPOATHO, B CBA3M C YCUNEHMEM nepeaauqu

curHanos peyentopom EGFR (Oshima n coasT. 2011).

F'omonor 6 uMkna kneto4yHoro aeneHus (S.cerevisiae) (CDC6)

CDC6 Heobxogum ana wuHrmbuposaHns wHuymaymm pennukayum OHK. Ox
HaxoauTtcs B sape BO Bpemsi pasbl G1, HO nepemeLyaeTcsa B UuTonnasmMy B Havane gasbl
S. CDC6 Takke perynupyetr akTvBauuio pennukauum B CBEPOYHOW TOYKE 3a CYeT
B3anmopaenctemsa ¢ ATR (Yoshida u coast. 2010). HapyweHne perynsyum CDC6 moxer
Bbl3BaTb WHakTMBaumio nokyca INK4/ARF, koaupylowero Tpyu BaXHbIX reHa-cynpeccopa
onyxonu: p16INK4a n p15INK4b, oba saBnsmwowmMxcs akTMBaTtopamu CUrHanbHOro nyTu
peTuHobnactombl, n ARF, aktnsaropa p53 (Gonzalez u coast. 2006). Hokgayn CDC6 ¢
nomoubto siPHK mor npeporepatuTb nponudepayumtio n cnocobcreosan anontosdy (Lau u
coaBT. 2006). CDC6 npeactaBneH B MOBLILUEHHOM KOMMYECTBE B PaKOBbIX KreTKax,

Bkntovas pak xenyaka (Nakamura n coast. 2007) (Tsukamoto n coast. 2008).

PeuenTop dhakTtopa koarynauum F2R 1l (Tpom6uH) (F2R)

F2R, HasblBaembll TakKe akTUBMPyEMbIM npoTtemHason peuentopom (PAR1),
ABMNSETCA peuenTopoMm, cesasaHHbiM ¢ G-6enkom. CurHanel PAR1, PAR2 u PAR4 moryT
perynupoBartb BbICBOOOXKAEHME KanbUWA WM akTMBAUMIO  MUTOrEH-aKTUBUPYEMOW
NPOTENHKMHA3bl N BECTU K HaKOMMEHMIO TPOMOOLUUTOB, penakcaumm CoCyfoB, KNETOYHON
nponudepaymmn, BbICBOBOXKAEHUIO LUTOKMHOB M BocnaneHmio (Oikonomopoulou u coasT.
2010). Cuutaerca, uto F2R 3apenctsoBaH B nponudepayum ISHAOTENUAanbHbIX W
OMyXONEBbIX KNETOK U B @aHMMOreHese, U OH 3KCNpeccupyeTcs B U30bITKe B MHBA3UBHbIX U
METacTaTU4YeCKUX OMyxonsiX MHOMMX BUAOB. YPOBHM 3KCMPECCUMU HanpsMytd COOTHOCATCSA
CO CTeneHblo MHBasmBHOCTM paka (Garcia-Lopez n coast. 2010) (Lurje n coast. 2010). B
KneTkax KapuuHOMbI Xenyaka aktmeaums F2R mMoxeT 3anyckarb kackag, peakymmn, KoTopble
CNocoBCTBYIOT POCTY M UHBa3UWM OMyXOneBbIX KMNETOK, Hanpumep, runepakcnpeccuto NF-

kappaB, EGFR u tenacymHa-C (TN-C) (Fujimoto n coast. 2010). COOTBETCTBEHHO, Kak
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ObINO ycTaHOBNEHO, akcnpeccna F2R B kneTkax paka »enygka COOTHOCUTCH € rnyOuHOM
WHBAa3MM B CTEHKW, JUCCEMNHALNEN B OPIOLLHOM MONOCTU U NIIOXMM NPOorHo3om (Fujimoto u
coaBT. 2008). bBbINnO oOnMMCaHO MBbLILLNMHOE MOHOKIMOHanbHoe aHtuteno (ATAP-2) k
yenoseyeckomy PAR1, kotopoe pacnosHaet anuton (SFLLRNPN) Ha N-koHue peuenTtopa
TpombuHa, a Takke nenTuaHbld aroHuct peudentopa PAR1 - nentng TFLLRNPNDK

(Hollenberg n Compton 2002; Mari n coasT. 1996; Xu u coasT. 1995)

OnbdaktomeauH 4 (OLFM4)

Bernok OLFM4, dyHKUMS KOTOPOro BO MHOrOM HEW3BECTHA, 3KCMpPeCccUpyeTcs B
n30bITKE B BOCMAare€HHOM 3MNUTENUU TOSNCTOWN KULKA U B pPAAEe PasfU4YHbIX Onyxonewn
yerioseka, B OCODEHHOCTU onyxonen nuwesapuTenbHon cuctembl (Koshida n coast.,
2007). OLFM4 gaBngaeTtca cTabunbHbIM MapKepom Ans CTBOMOBbIX KMETOK KULLEYHWUKA
yernoBeka M MeTUT cybnonynsaymio KNeToK KonopektTanbHoro paka (van der Flier n coasr,,
2009). OLFM4 uHrmubupyet cnocobersyrowmin anontody 6enok GRIM-19 (Zhang v coasr.,
2004) (Huang u coasT., 2010), perynupyeT KneToYHbIN LMK U CnocobCTBYET Nepexoay B
S-pasy npu nponudepaymm pakosbix knetok. Kpome toro, OLFM4 cBsizaH ¢ agresven
pakoBbIX KNeTok wn meTtactasmposaHvem (Yu wu coast, 2011b). YcuneHHas
runepakcnpeccns OLFM4 B kneTkax onyxonu NpeacTarenbHOM Xenesbl Y Mbllel Bena K
Bonee ObICTPOMY 0OOpPa3OBaHUIO OMYXOMWU Y KMBOTHBIX C CUMHFEHHbIM TPaHCMNNaHTaToOM
(Zhang wn coast.,, 2004). 'mnepakcnpeccns OLFM4 6bina sbiseneHa B PXK (Aung et al.,
2006). NHrnbuposanne akcnpeccmum OLFM4 morno nHayympoBarb anonTo3 B NPUCYTCTBUM
LMTOTOKCUYECKMX BewecTs B knetkax paka xenygka (Kim et al.,, 2010). Takke
noBbIWEHHON Bbina koHueHTpauyma OLFM4 B CbiBOPOTKE NauyueHTOB nepes onepauymen C
anarHosom PXK B cpaBHeHWUn co 350poBbiMu goHopamu (Oue n coast., 2009). OLFM4 6bin
MAEHTUPUUMPOBAH B Ka4eCTBE HOBOrO reHa-MULLEHW ANS PETUMHOEBLIX Kucnot (RA) wn
AeMETUNUPYIOLLEro areHTa 5-asa-2'-gesokcmyntugmnHa. boino noaTBepXKaeHo, YToO 3T ABa
areHTa sBNSTCa 3PPEKTUBHBIMU NPU NTEYEHUN ONPELENEHHbIX NaUWeHToB, CTpagaroLmx

muenougHon nenkemuen (Liu n coast., 2010).

Thy-1 NOBEepPXHOCTHbIN KINETOYHbIN aHTureH (THY1)

Thy-1 (CD90) siBnsieTcs 3askopeHHbIM Ha GPl rmyvkonpoTenHOM, BbISBIIEHHBbIM BO
MHOTMX BMAAxX KNETOK, BKNoYas T-KNETKWM, HENPOHbI, KNETKW 3HAOTENMS n pubpobnacTbl.
Thy-1 y4yacTByeT B Takux npoueccax, kak agre3vsi, oOHOBMEHME HEPBHOW TKaHWU, POCT
Onyxonw, MOAA@BMEHME OMyXOnu, MUrpayusi, KNeTovyHas CMEpTb U akTMBaums T-KNETOK.
(Rege 1 Hagood 2006b; Rege n Hagood 2006a) (Jurisic u coast. 2010). Thy-1, no-

BUAVMOMY, SIBMSIETCA MapKepoM aHrvoreHesa y B3pOCrblX, HO HE Ha 3MOpPUOHarnbHOM
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cragumn (Lee n coast. 1998). bonee TOro, OH paccmarpmBarnca B KayecTtse Mapkepa gns
pPasrnnyHbiX BULOB CTBOMOBbIX KNETOK (ME3EHXMMarbHbIX CTBOSOBbLIX KIETOK, CTBOMOBbIX
KNeTok ne4vyeHn («oBarnbHble KneTku») (Masson n coasT. 2006), CTBONOBLIX KIMETOK
kepatuHoumtoB (Nakamura n coasT. 2006) n KpOBETBOPHbLIX CTBOMNOBbLIX KNeTok (Yamazaki
n coasT. 2009)). YposeHb 3akcnpeccun Thy-1 nNOBbILLEH B HECKOMNbKMX BUAAX paka,
BKItovas pak >xenyaka m onyxonu GIST, agna KOTOpbIX €ro npejgnaranu B KavecTse

mapkepa (Yang n Chung 2008; Zhang n coast. 2010) (Oikonomou u coasT. 2007).

LlenTpocomHbin 6enok 250 ka (CEP250)

Cep250 vrpaet ponb Npu KOresuu LEeHTPoB opraHmauyumn mukpotpybouek (Mayor u
coasrT., 2000). Ero Takke HasbiBaloT LeHTPoCcOMHbIM Nek2-accouynmnmpoBaHHbiM 6enkom munm
C-Nap1, Tak kak oH

NoKanua3yeTcs COBMECTHO C CepuH/TpeoHuHKnHason Nek2 un gaenserca ee
cybctpatom. KuHasza Nek2 u ee cyberparbl perynupytot  CUEnneHne LEeHTPOCOM
(Bahmanyar n coasTt., 2008). B Hayane ¢asbl MnTO3a, Korga LEeHTPOCOMbI pasgensoTcs
ans obpasosaHusi OunonsipHoro BepeteHa, C-Nap1 docdopunupyercs un, 3arem,
oTAEensaeTcs OT LEeHTPOCOM. B akcnepumeHTax in vitro 6bino NpoaeMOHCTPUPOBAHO, YTO
runepakcnpeccns Cep250 nospexzaeTr opraHusaymio MUKPOTPYOOYeK Ha LEeHTpocome
(Mayor u coasr., 2002).

MHayumMpyembin npu runokcumn aktop-1, cydbbeanHuya anbda (0CHOBHOW hakTop
TPaHCKpMNUUK C AOMEHOM Tuna cnmpanb-netnsa-cnupans) (HIF1A)

HIF1A aBnseTca 4yBCTBUTEMNBHOW K KUCNOPOAY CyObeanHuLen MHAYyLMpyemMoro npu
runokcunn caktopa (HIF) - TpaHCKpUNLUMOHHOrO hakTopa, akTMBHOIO B YCIOBUSIX TUMOKCUN,
CBOWCTBEHHbIX Ansa onyxonen. OH onocpeayer TpaHckpunymio 6Gonee 60 reHos,
334E€NCTBOBaHHbIX B MpoLeccax BbPKMBAEMOCTM, MeTabonmama [roKo3bl, WHBa3WM,
pacnpoCcTpaHeHNs MeTacTtasoB W aHrmoreHesa (Hanpumep, VEGF). Ten HIF1
akcnpeccunpyetca B n3bbITKE KNETKaMM MHOTMX BUAOB paka, YTO YacToO CBA3AHO C MIIOXUM
MPOrHO30M, M OH PacCMaTpMBAETCH KaK WHTEPECHas MULWIEHb ANS PapMakorornyeckmx
manunynsauymn (Griffiths n coasT. 2005; Quintero u coast. 2004; Stoeltzing n coasT. 2004)
(Zhong u coasTt. 1999).

Mpn pake xenyaka HIF1A yvactByeTr B aHrmoreHese (Nam u coast. 2011),
COOTHOCUTCS C pasMepomM onyxonu, 6onee H13kon gudpdepeHumagmnen, ctagmein onyxonu,
Bonee kopotkon BbhKkMBaemocTbio (Qiu n coasT. 2011) u meractasamu (Wang n coasT.
2010) (Han u coasT. 2006; Kim n coast. 2009; Oh u coast. 2008; Ru un coasT. 2007). Takke

cyuTaeTcd, YTO OH NPUBOAUT K BOSHUKHOBEHUIO PE3UCTEHTHOCTU K XUMUOoTEpaneBTUYECKUM
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cpeactesam, Takum  kak 5-FU, 3a cuyeT wuHrMbupoBaHMst anonTo3a, BbI3BAHHOIMO
NEKaPCTBEHHLIMM MpenaparamMmn, U CHUKEHUS BHYTPUKIIETOMHOIO HaKOMMEHUs npenapara
(Nakamura n coasT. 2009) (Liu n coast. 2008). HIF-1 anbtha-nHrMbutop 2-meTokcu-
3CTPaAMon B 3HAYUTENbHOW CTEMEHWM CHWMKAM METacTatMyeckme CBOWCTBA KMETOK paka

»xenyaka (Rohwer n coast. 2009).

omonor BUpycHoro oHkoreHa v-Ki-ras 2 capkomsbl kpbiC KupcteHa (KRAS)

KRAS saBnsaetcss uneHom Haacemencrtsa manblix [TdPas u NPOTOOHKOrEHOM,
33€NCTBOBaHHbIM Ha pPaHHUX 3Tanax MHOrMX MNyTeW nepefadn CUrHanos, Takux Kak
MAPK- n AKT-onocpegoBaHHble nMyTW, SBRSIOWUXCS MOTEHUNANbHO OHKOreHHbIMM.
OAVHOYHbIE 3aMeHbl aMWHOKUCIIOT BEAYT K akTuBauuvu MyTauun, pesynsTtatoM 4vero
CTaHOBUTCA TPaHCHPOPMUPOBAHHBLIW BENOK, KOTOPbIM UrPaET KINIOYEBYIO POrb B Pas3nnYHbIX
3riokayecTBeHHbIX obpasoBaHuax, Bknoyasa pak xenyaka (Capella n coast, 1991).
OHkoreHHble myTaumm KRAS peako BCTpevalwoTcs npu pake xenyaka. B ogHom
pa3HOBUAHOCTM paka xenyaka nokyc KRAS 6bin amnnmduympoBaH, YTO MPUMBOAUNO K
runepakcnpeccun benka KRAS. Takum obpasom, amnnudukayms reHa, ckopee BCero,
npeacraenser cobon MONeKkynsipHyo OCHOBY ANS n3bbiTouHon akTnsaumm KRAS npu pake
xenyaka (Mita n coast.,, 2009). Annenu mytnposasLuero 6enka KRAS BHOCAT CBOM BKknag
B uHgykyuo VEGF, ctumynupyemyro runokcmen (Kikuchi n coast., 2009; Zeng n coasrT,,
2010). Mytnposaswmn KRAS moxeT ObiTb Takke oOHapyXeH B CbIBOPOTKE UNW nnasme
naymeHToB, 60MbHbIX pakoM, 1 Bbin, Takum o6pa3oM, NPEANOXEH AN UCMONb3OBaHMA B
Ka4yecTBe nerko JoCTyrnHOro onyxonesoro mapkepa (Sorenson, 2000). Mentng KRAS-001
obpasoBaH TONMbKO U3 OAHOr0O U3 ABYX BapuaHToB cnnancuHra - NP_004976 (188
aMMHOKMCNOT), a He cnnaunc-sapuanTa - NP_203524 (189 aMMHOKMCNOT). 3T BapuaHTbI

CnnancuHra pasnuuyaroTca No NocrnegHemMy 3K30Hy, Ha koTopom nokanunsosaH KRAS-001.

He-SMC cybveauHuya G komnnekca koHgeHcuHa | (NCAPG)

NCAPG saBnsietca 4yactblo KOMMNEKca KoHAeHcuHa |, koTopbin obpasoBaH Kak
fbenkamn CeMEenCTBa «COXPaHEHUs] CTPYKTYPHOW LENOCTHOCTU xpomocom» (SMC), Tak u
He-SMC-6enkamn. OH perynvpyer KOHAEHCauuo U Cerperayuid XpoMOCOM BO Bpems
mutosa (Seipold n coast., 2009). lunepakcnpeccna NCAPG 6bina obHapyxeHa B
MHOTFOYMCINEHHbIX BMAAX OMYXOren, BKMoYasi HOCOMMOTOYHYK kapuyuHomy (Li n coasT,
2010), NoYEe4HO-KMNETOUHYIO KapumHoMmy (Satow u coasTt., 2010) n menaHomy (Ryu u coasrT,,
2007). B HopmanbHbIX TKaHsax Haubonee Bbicokun ypoBeHb 3kcnpeccun NCAPG

Habnioaaetca B ceMeHHuke. OH Obin NPeanoXeH B KavyeCTBE BO3MOXHOIO Mapkepa
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nponudepaynun U MNOTEHUWanbLHOro MPOrHOCTUYECKOro MHAMkKaropa npu pake (Jager u
coasrT., 2000).

OHK-Tononsomepasa Il anbda (TOP2A) n AHK-Tononsomepasa Il 6eta (TOP2B)

TOP2A wn TOP2B KOAMPYKOT BbLICOKO FOMOMOrnYHble Un3odopmbl  OHK-
TOMOU3oMepasbl, KOTOPas KOHTPONUPYET U U3MEHAET Tononornyeckne coctoaHua OHK Bo
BPEMS TPaHCKpUNUUKW, U NPUHMMAET y4acTue B KOHAEHCAUMM XPOMOCOM, pasjereHuu
Xpomarug, pennukayMum 1 TpaHckpunuyuu.  Tonousomepasa SABMSETCH  MULLEHbIO
HECKOINbKMX MPOTUBOPAKOBbLIX MPEnaparoB, TakMX Kak aHTPauuKivH, @ MHOFOYUCNEHHbIE
ee myTaumm 6binn CBA3aHbl C PE3UCTEHTHOCTBLIO K NEKapCTBEHHbIM Npenaparam (Kellner n
coaBT., 2002) (Jarvinen u Liu, 2006). TOP2A (He TOP2B) Heobxoguma ANsa KNETOYHOW
nponudepaumn. OHa HaxoaUTCs No coceacTBy € oHkoreHom HER2 n amnnuduymuposaHa
B 3HauuTenbHom 6OonbwmHCcTBE BMAO0B HER2-NONOXUTENBHBLIX OMyXOnen MOMOYHON
xenesbl, HO 1 Takke B Buaax 6e3 HER2-nonoxutenesHoro craryca (Jarvinen u Liu, 2003),
N BO MHOrMX ApYyrvx Buaax onyxonew. [na ogHON pasHOBWAHOCTU paka Xenyaka Takke
6bino YCTaHOBMEHO, 4yTOo TOP2A aBnseTca amMnnMULMPOBaHHOM n
rMNepPaKCnpeccnpoBaHHON, 3ayacTyro oaHoBpemeHHo ¢ HER2 (Varis n coast., 2002)
(Liang u coasr., 2008).

JlamyHuH, ramma 2 (LAMC2)

JlaMVHUWHBI SBMASKOTCA MaBHbIMW HEKOMMNAreHOBbIMUM KOMMOHEHTaMKN BasanbHbiX
membpaH. OHM 3a4EeMCTBOBaHbl B KIETOYHOW agresun, auddepeHuyuagum, murpagum,
CUrHanbHbIX MYTSX U MeTacTasmposaHuMn. Llenb ramma-2 BmecTte ¢ uenamu anbda-3 u
6eta-3 popmmpytoT nammHmH-5. LAMC2 cnoco6CTByeT MHBAa3MBHOMY POCTY YENOBEYECKUX
pPakoBbIX KNETOK in vivo. OH BbICOKO 3KCMPECCUPYETCA KNETKaMM YErnoBEeYECKOro paka Ha
NNHUM NHBa3UK, N YPOBEHb 3KCMPECCUMM COOTHOCUTCA C MMoxum nporHosom (Tsubota un
coasT.,, 2010). Ob6pasoBaHHbIn 3a cyeT MMP-2 npogykT pacwenneHvs namuHuHa-5
cnocobeH K aktmBauum curHanbHoro kackaga EGFR un cnocoberByer knetovHou
nogswxkHoctTn (Schenk wn coast, 2003). [lpn pake xenygka LAMC2 wmoxer
uHayymposarbCcs udneHamm cemenctsa EGFR wnm WntSa, u, kak ObIno nokasaHo,
WHBa3NBHasA akTMBHOCTb 3aBucuT oT LAMC2 (Tsubota u coast., 2010) (Yamamoto n
coasrT., 2009).

Apun-yrnesogopogHeii peuentop (AHR)
AHR cBAa3blBaeTcaA € nnaHapHbIMKM apoMartuyecKUMmn aroMamu yYrresoaopoaa,

Takmumn kak TXOO (2,3,7,8-TeTpaxnopanbeHso-p-A4UOKCHH), 1 ONOCpeayeT TPaHCKPUMNLUIO
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reHoB, BKMOYas PepMeHTbl, MeTabonuanpyowme KCEHODMOTUKN, Takue Kak PpepMeHTbI
yutoxpoma P450. OH Takke nrpaet porb B NPOXOXAEHUMN KreTodHoro yukna (Barhoover n
coaBT. 2010). Cuwnmtaercs, 4to0 AhR o0OT4acTU CBSi3aH C aKTUBHOCTBK AWOKCMHA,
CTUMYNUPYIOLLEN pPasBUTME OMyXOnW, MOCKOMbKY €My npucyly cnocobcTsyowme
nponudepaumm N aHTUanoNToOTUYECKUE (PYHKLUN, U OH MOXET NMPUBECTU K HAaPYLLEHWUIO
perynsaumm MexkneTo4YHbIX KOHTakToB, AeanddepeHymnaynum n NoBbILLEHHOW NOABMKHOCTH
(Watabe u coast. 2010) (Dietrich n Kaina 2010) (Marlowe n coast. 2008). 3kcnpeccus
AHR moxeT 6bITb cHukeHa 3a cyeT TGF-6eta (Dohr u Abel 1997; Wolff n coast. 2001) n
Bbl3BaHa curHanbHbiMu nytamu Wnt unn 6eta-katreHuHa (Chesire n coasT. 2004).
Mnepakcnpeccua AHR 6bina obHapy»xeHa BO MHOMMX BUAax paka, BKMoYas pak xenyaka,
rae oHa cootHocunack ¢ yacton akcnpeccuen CYP1A1 (Ma u coast. 2006). Skcnpeccus
AHR un apepHas TpaHcnokauua Obinu BbilLe B PaKOBbIX OMYXONAX >Xenyaka, 4Yem B
HOPMarnbHbIX TKAHSAX, U 3KCNPECCcUsa NOCTENEHHO Bo3pacTana Bo Bpemsa oHkoreHesa (Peng
n coasT. 2009a). AkTuBayma curHanbHoro Nyt AhR noBbILAET MHBA3MBHbLIM NOTEHUMan
KMNEeTOK paka xernygka, ckopee BCero, 3a cyeT c-Jun-3asmcmon nHaykymm MMP-9 (Peng u
coasT. 2009b). B mogenn ¢ Mbilwamn 3KCNPeccuss KOHCTUTYTMBHO akTUBHOMO MyTaHTa
apvn-rugpoyrnesogopogHoro peuentopa (CA-AhR) npuvBoAMT K pa3BUTUIO OMyXoreu
XKenyaka, COOTHOCACH C NOBbILLIEHHON CMePTHOCTLIO (Andersson u coasT. 2002; Kuznetsov
n coasT. 2005). ®yHkums AhR npu pake, no-BUAMMOMY, HOCUT HEOAHO3HAYHbIA XapakTep,
MOCKONMbKY B HEKOTOPbIX UCCnefoBaHusx Obina TakkKe BbIIBIEHA €ro akTMBHOCTb MO

nogasnexunto passutusa onyxonu (Gluschnaider n coast. 2010)(Fan un coast. 2010).

PeuenTop rmanypoHaH-onocpegosaHHon nogsumkHoct (RHAMM) (HMMR)

HMMR moxeT BCTpevaTbCs Ha KMNETOYHOW MOBEPXHOCTW, A€ OH CBA3LIBAETCHA C
rmanypoHoson kucnoton (HA) n B3aumogewncteyetr ¢ HA-peuentopom CD44. [aHHoe
B3aUMOAENCTBNE WrpaeT ponb B TakKMX Mpoueccax, Kak KIeToYHas MoOABUMXKHOCTD,
3axuBneHne paH n nieasmsa (Gares u Pilarski, 2000). BHyTpuknetoyHo HMMR cBsizaH ¢
LIMTOCKENETOM, MUKPOTPYBOoUKamu, LEHTPOCOMAMMN N MUTOTUYECKMM BEPETEHOM U UrpaeTt
pornb B KOHTPOre LUENOCTHOCTU mMuToTMYeckoro sepeteHa. HMMR akcnpeccupyercs B
n3bbITKE HECKONbKUMM BMAaMM pakosBblXx TkaHenm (Sohr wu Engeland, 2008).
Mpegnonaranock, 4to HA 3awmaeT pakosbl€ KNETKM OT MMMYHHOW ataku. YposeHb HA B
CbIBOPOTKE 4acTo MNOBLILLEH Y NaUMeHToB, nmerwmnx metacrasel (Delpech n coasTt., 1997).
HMMR Obin naeHTudunymposaH B KayecTse MHoroo6eLalLlero
OMnyXxoneaccoLMMpoOBaHHOrO aHTUreHa M BO3MOXHOIO MPOrHOCTUYECKOrO UHAMKATopa npu
AML wn XJIJ1. Mentuabl, nony4vyeHHble u3 HMMR, ucnonb3oBanu B BakyuMHax MpOTUB

nenkemun. HMMR-001 B paBHOM CTEMEHW nNPOLUEN UCMbITAHUA in  vitro Ha
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MMMYHOIEHHOCTb, HO He ucnonb3oBancsa Ang BakuuvHauun (Tzankov m coasT., 2011)
(Greiner n coasT.,, 2010; Schmitt u coasT., 2008; Tabarkiewicz n Giannopoulos, 2010)
(Greiner n coasr., 2005). 'vnepakcnpeccna HMMR 6bina Takke BbisiBNeHa B HECKOINbKUX
ApYyrux Buaax paka M 3adacTtyo 310 Obino CBA3aHO C nnoxum nporHodom.  HMMR
aKcrnpeccnpoBarncs Takke B n3bbITke Npu pake xenyaka, yacto B kombuHayum ¢ CD44, v
BbINo caenaHo NPeanonoXKeHUe, YTO OH CNOCOBCTBYET MHBA3UM U Pa3BUTUIO METACTa30B
(Li v coasT., 1999) (Li n coas., 2000a) (Li n coas., 2000Db).

TPX2, accoynnpoBaHHbIn ¢ MUKpoTpyboukamm romonor (Xenopus laevis) (TPX2)

TPRX2 — 3to 6enok, cBsA3aHHbIA C nponudepaumen, IKCNpeccupyemMsin Ha dasax
S-, G(2)- 1 M kneTovHOoro Umkna, KoTopbl cuntTaeTca mapkepom nponvdepauyun (Cordes
n coasrt., 2010).

OH HeobxoauMMm ANA HOPMarbHOW HyKreauunm MUKpoTpybouek, Hanpumep, Ans
obpasoBaHUs MUTOTMYECKOrO BepeTeHa. TPX2 coeauHsieTca C reHom Aurora A u
akTusumpyert ero (Bird n Hyman, 2008; Moss 1 coasT., 2009). docchopununposaHme TPX2 ¢
Polo-nogobHou kMHason 1 ycunueaeT ero cnocobHOCTb akTmBmuposaTtb Aurora A (Eckerdt n
coaBT., 2009). TPX2 akcnpeccupyetrcs B M3ObITKE KNETKaMW MHOTMMX BUAOB OMyxonen u
3a4acTyro aKcnpeccupyetcs B n3bbiTke B koMOMHaUum ¢ reHom Aurora-A (Asteriti n coasT,,
2010). MNpumepamun, B KOTOPbIX Oblna BbiiBNEHa YpesmepHas akcnpeccus TPX2 (3adacTyto
CBSI3aHHasA C NMOXUM MPOrHO30oM unn Gonee nosgHen crtagunen) SBNATCA MEHUHrMoma
(Stuart n coast., 2010), pak nerkux (Kadara n coast., 2009) (Lin n coast., 2006; Ma n
coasT., 2006) (Manda u coasT.,, 1999) M noyeyHo-kneTodHas kapuymHoma (Shigeishi u
coasT., 2009b) (Satow n coasrt., 2010) (Wang u coasT., 2003).

Hactoswee wnsobpereHne, noaTomy, OTHOCUTCA K MEnTMAY, BKMOYaKoLwemy
nocneaoBaTenbHOCTb, koTopas Bbibupaerca us rpynnel SEQ ID NO 1 no SEQ ID NO 95
UI NX BapuaHT, KOTOPbIW NO MeHbLUeN mepe Ha 80% romonormdeH SEQ ID NO 1 no SEQ
ID NO 95, unun nx sapmanTy, KOTOPbIA NHAYLUPYET T-KNETOUYHYIO NEPEKPECTHYIO PeaKLMIo C
yKasaHHbIM MNENTUAOM, F4e YKasaHHbI NenTua He SBNSEeTCa NonunenTuiom MNOfHOW

ANUHBI.

Hactoswlee wusobpeTeHne panee OTHOCUTCA K MENTMAY, BKMHOYalowwemy
nocrneaoBaTenbHOCTb, koTopas Bbibupaerca us rpynnel SEQ ID NO 1 no SEQ ID NO 95
UI NX BapuaHT, KOTOPbIW NO MeHbLUeN mepe Ha 80% romonormdeH SEQ ID NO 1 no SEQ
ID NO 95, rae ykasaHHbIA NenTua Unu ero BapuaHT umeet obwyto anuHy ot 8 go 100,

npegnoyTuTensHo ot 8 Ao 30 1, Hanbonee NpPeanoYTUTENLHO, OT 8 40 14 aMUHOKUCHOT.
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Hactoswlee wn3obpeTeHne panee OTHOCUTCA K MenTuaam, OMUCaHHbIM paHee,
UMEKLMUM  CMOCODHOCTb  CBA3bIBATLCA C  MOMEKYNOW  [MaBHOro  KOMMMekca

rucrocosmectumocTn yenoseka (MHC) | nnu |l knacca.

HacTtosulee n3o0peTeHne ganee OTHOCUTCA K NEnTUAam, ONUCaHHbIM paHee, rae
nenTua COCTOUT UMK COCTOUT, MO CYLIECTBY, U3 aMUHOKUCINOTHOW MOCNeA0BaTenbHOCTY B
cooTBeTcTBUM ¢ SEQ ID NO 1 no SEQ ID NO 95.

Hactosuwlee nsobpereHne aganee OTHOCUTCS K NenTuaam, ONMMCaHHbIM paHee, rae

nentna MO,D,I/IC*)I/IU.I/IpOBaH W/vinn BKNIOYaEeT HenenTuaHble CBA3W.

HacTtosiliee n3obpeTeHne ganee OTHOCUTCS K NenTuiam, ONUCaHHbIM paHee, rae
nentTua sIBASIETCS CnNuTbIM Oenkom, B YacTHOCTM, BkMoYawowum N-TepMUHanbHble

aMWHOKMCMNOTbI aHTUreH-accoUynumpoBaHHon uHeapuarTHour yenu (li) HLA-DR.

HacTosiee nsobpeteHne ganee OTHOCUTCS K HYKNENHOBOW KNCNOTE, KOAUPYIOLLEN
onMUCaHHble paHee nenTuabl, NPy YCMOBMW, YTO MEnTUZ He SABMSAETCA MOMHOCTLIO

YyeroBeYyeckum 0enkom.

Hacrtoswee nsobpereHne ganee OTHOCUTCS K HYKNEMHOBOW KUCMOTE, ONMUCaHHOW

paHee, kotopas aenaetcs AHK, kAHK, MHK, LIHK, PHK nnun nx koméuHayusamu.

Hacrosiiee nsobpeteHne aanee OTHOCUTCH K BEKTOPY 3KCMPECcCUM, CrocoBHOMY

3KCMNPEeccupoBaThb ONUCaHHYIO paHee HYKINeNHOBYIO KUCTIOTY.

Hactosiee un3obpeTeHne panee OTHOCUMTCA K MEnTuay, ONWCaHHOMY paHee, K
HYKIEMHOBOW KUCMOTE, ONUCaHHOW paHee, NN K BEKTOPY 3KCMPeCCUn, ONMCaHHOMY paHee,

AnAa npuMeHeHna B MeguLmHe.

Hactosee wusobpereHne panee OTHOCUTCS K KIETKE-XO35IMHY, BKIOYatoLlen

HYKIEMHOBYIO KUCIOTY, ONUCaHHYIO paHee, U BeKTOP 3KCNPECCUU, OMNUCaHHbIA paHee.

HacTosiee n3obpereHne ganee OTHOCUTCS K ONMCaHHOWM KNEeTKe-X035MHY, KoTopas

SIBNAETCHA aHTUIeH-MPE3EHTUPYIOLLEN KITETKOW.
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Hacrosiliee n3obpeTeHne [fanee OTHOCUTCS K OMWUCaHHOW KIETKe-XO3\WHY, rae

aHTUreH-NpeseHTUpYIoLLas kneTka sSBNsSeTcs 4eH4PUTHON KNETKOMN.

Hacrosiwee nsobpeTeHne aanee OTHOCUTCA K CMocoOy MOMyyYeHUs OMMCaHHOro
nenTmaa, npudem Crnocob BKIOYAET KyMBTUBAUMIO OMWUCAHHOW  KMETKU-XO3aMHA U

BblaeneHne nentnga n3 KNneTkn-xo3daunHa munm ero Kyanypaanoﬁ cpeibl.

Hactoswee wu3obpereHne pganee  oTHocutcda Kk cnocoby  nony4veHus
aKTUBUPOBAaHHbIX LUTOTOKCMYeckux T-numcouyutos (LUTIT) in vitro, npudem cnocob
BKMOYaET KoHTakTuposaHue LTI in vifro ¢ HarpyXeHHbIMW aHTUreHoOM MoreKynamm
yenoseyeckoro MHC | vnu |l knacca, akcnpeccupoBaHHbIMU HA MOBEPXHOCTU NOAXOASALLEN
AHTUreHNPEe3eHTUPYIOLEN KNETKU Ha Nepuos BPEeMEHW, JOCTaTovHOro ANA akTusayuu
aHTureH-cneymduyeckum obpasom ykasaHHbix LTI, rae ykasaHHbI aHTUreH ABnAeTCS

NtoBbIM ONUCaHHLIM NENTULOM.

HacTosilee nsobpereHne ganee OTHOCUTCS K ONMCaHHOMY crnocoly, rae aHTureH
HarpyxkeH Ha monekynbl MHC | unu Il knacca, 3kCnNpeccupoBaHHbIE Ha MOBEPXHOCTM
NoAXOASALLEN aHTUTEHMPE3EeHTUPYIOWEN KIMETKM MNpPU  KOHTAKTUPOBAHUW AOCTaTOYHOro

KONMMYEeCTBa aHTUreHa C aHTUrEHMNPE3eHTUPYIOLLEN KNETKON.

Hactoswlee wun3obpereHne panee OTHOCUTCS K OMNMCaHHOMY crnocoby, rae
AHTUrEHMNPE3EHTUPYIOLWAass  KNeTka  BKMOYaeT  BEKTOP  3KCMPEecCcun,  CnocOOHbIN
3KCnpeccnpoBaTb ykasaHHbin nentug, cogepxawmn SEQ ID NO 1 no SEQ ID NO 33 unu

yKasaHHYI0 BapUaHTHYO aMUHOKUCIIOTHYIO NOCMNeL0BaTENbHOCTb.

HacTosiwee n3obperteHne ganee OTHOCUTCH K akTUBMPOBAHHbLIM LUTOTOKCUYECKMM
T-numcpoymtam (LITJT), nomy4eHHbIM OnNuUCaHHbIM CNOCOBOM, KOTOpble CEMNEKTUBHO
pacno3HatoT KMeTKy, koTopas abeppaHTHO 3KCMPecCUpyeT MNONUNENTWU, BKHOYaKOLWUIA

ONMNCaHHYKO aMUHOKMUCIOTHYO NocneaoBaTeribHOCTb.

HacTtoswee wnsobpeteHne panee OTHOCUTCA K CNocoby YHUUYTOXKEHMS KIETOK-
MULLEHEWN Y MauueHTa, YbM KNETKU-MULIEHN abeppaHTHO 3KCMPECCUPYOT NONUNEnTUa,
BKIIOYAOWMN  NMoBYI0  ONUCaHHYKD  aMUWHOKUCIIOTHYIO  MOCNEAOoBaTeNbHOCTb, MPUYEM
crnoco® BKNIOYAET BBEAEHME MaUMEHTY 3(MPDEKTUBHOIO YMCna LWUTOTOKCUYECKMX T-

nnmdpouyuTos (LITJT) B COOTBETCTBMM C ONPEAENEHMNEM.
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HacToslwee nsobpeTreHne ganee OTHOCUTCA K MPUMEHEHUIO NOGOro OnMCaHHOro
nenTuaa, OMUCAHHOW HYKNEWHOBOW KUCMOTbI, OMUCAHHOTO BEKTOPa 3KCMPECCUMU Wnn
OMUCaHHOrO  aKTMBMPOBAHHOMO  LMTOTOKCMYECKOro  T-mumcoumta B KadyecTse

NeKapcTBEHHOrO CPEACTBa UN B MPOM3BOACTBE NEKapCTBEHHOMO CPEACTBA.

HacTrosiee nsobpereHne panee OTHOCUTCS K OMMCaHHOMY Cnocoby NpUMeHeHUs,

rae nekapcTBeHHOE CPEACTBO SBMNAETCS BaKLMHON.

HacTrosiiee nsobpereHne panee OTHOCUTCS K OMMCaHHOMY Crocoby MpUMeEHeHUs,

rae nekapcTBeHHOe CpeacTBO 0b0naaaeT akTUBHbLIM MPOTUBOPAKOBbLIM 4EACTBUEM.

Hacrosiee nsobpereHne ganee OTHOCUTCS K OMMCaHHOMY Cnocoby MpUMeHeHUs,
rAe YyKasaHHble paKkoBble KIETKU SBMSIOTCA KINEeTKaMu paka Xenyaka, XenypouvHo-
KULLIEYHOrO TpakTa, KONMOPEeKTarnbHOro paka, paka MoaXenyfo4HOW Kenesbl, Nerknux wunu

novex.

HacToswee n300peTeHne panee OTHOCUTCA K KOHKPETHbIM Genkam-Mapkepam,

KOTOpble MOryT ObITb MCNOMNb30BaHbI AN NPOrHO3UPOBAHMSA paKa Xenyaka.

Kpome TOro, Hacrosilee Wn30OpeTeHMe OTHOCUTCH K MPUMEHEHMIO 3TUX HOBbIX

MULLEHEN ANS NeYeHus paka.

MNpeanoXeHHble B KOHTEKCTE AaHHOrO M3o0peTeHust 6enkn, Kogupyemble reHamm
ABL1, ADAM10, AHR, CCND2, CDC6, CDK1, CEACAM1, CEACAMS, CEACAMS,
CEACAM®B, COLBAS, EIF2S3, LOC255308, EPHA2, ERBB2, ERBBS3, F2R, FAP, HMMR,
HSP90B1, IGF2BP3, ITGB4, KIF2C, KRAS, LAMC2, LCN2, MET, MMP11, MMP12,
MMP3, MST1R, NUF2, OLFM4, PROM1, RRM2, THY1, TMPRSS4, TOP2A , TSPAN1,
WNT5A, HIF1A n PTK2, kak 6bino onucaHo B nuTeparype, 3KCNPeCccupyroTcst B U30bITke
KneTkamu paka Xenygka no CpaBHEHWUIO C HOPMarnbHbIMU TKAHAMU XKenygka unu gpyrumm

YKU3HEHHO BaKHbIMM TKaHAMMU (K NpUMepY, NeYeHun, NoYek, cepaua).

Bbino nokasaHo, 4Tto 6enkn, kogupyemeie reHamm ABL1, ADAM10, ADAMS, AHR,
ASPM, ATAD2, CCDC88A, CCNB1, CCND2, CCNE2, CDC6, CDK1, CEACAM1,
CEACAMS5, CEACAMGB, CEACAMG, CLCN3, COL6A3, EPHA2, ERBB2, ERBB3, F2R,
FAP, HIF1A, HMMR, HSP90B1, IGF2BP3, IQGAP3, ITGB4, KIF11, KIF2C, KRAS,
LAMC2, LCN2, MET, MMP11, MMP3, MST1R, MUC6, NCAPG, NFYB, NUF2, OLFM4,
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PBK, PLK4, PPAP2C, PROM1, PTK2, RRM2, SIAH2, THY1, TOP2A, TPX2, TSPAN1,
TSPANS, UBE2S, UCHL5 n WNT5A, mrpatoT BaXKkHYKO pPOrib B OHKOreHese, Tak Kak OHMU
33 EeMCTBOBaHbI B 310KAYECTBEHHOW TpaHCchopMaLmu, KNETOYHOM pocTe, nponudepayumm,
aHrMoreHese WNM WHBasMM HOPManbHOMW TKaHW. Takke CyLEeCTBYKT HEKOTOpble
JOKasaTenbCTBa akTMBHOCTU, CBA3aHHOW C 3aboneBaHMEM pakoMm, y 6enkoB, KoanpyemMbix
renamm DNAJC10, EIF2S3, EIF3L, POLD3, PSMC2, PSMD14 n TMPRSS4.

Bboino nokasaHo, uto 6Genkn, koampyemble reHamm PROM1, WNT5A, SMC4,
PPAP2C, GPR38, OLFM4 un THY1 akcnpeccupyotcs B u30ObITKE W/WNU ABNAIOTCA
PYHKUMOHANbHO BaXKHbIMW B CTBOMOBbLIX KMNETKaxX W/WNU PakoBbIX CTBOMOBbLIX KrETKax.
PROM1 6bin npefnoxeH B kadecTse mMapkepa CTBOSOBbIX KNETOK paka XXernyaka, XoTs
JaHHble npoTUBOPEYMBbLI. PakoBble CTBOMOBbIE KMNETKM ABNAOTCA cybnonynayunen
OMyXONneBbIX KIETOK C MOTEHLMaNnoM caMmOOBHOBMEHNSA, YTO HEOOXOAUMO AN MOCTOAHHOIO
pocTta oOnyxonu. OTU KMETKM HAaxXOAATCA B CNeuuanuavpoBaHHbIX W BbICOKO
OpPraHn30BaHHbIX CTPYKTypaX, Tak HasblBAEMbIX HULLAX PAaKOBbIX CTBOMOBbLIX KIETOK,
KOTOpble TPebylTCA ANs COXpaHeHUs noTeHymana camoobHOBNEHNS PAKOBbIX CTBOMOBbLIX

KNETOK.

Bbino nokasaHo, 4to runepakcnpeccus Genkos AHR, ASPM, ATAD2, CCNB1,
CCND2, CCNE2, CDK1 (CDC2), CEACAM1, CEACAMS5, CEACAM6, CEACAMG,
COL6A3, EPHA2, ERBB2, ERBB3, F2R, FAP, HIF1A, HMMR,HSP90B1, IGF2BP3,
ITGB4, KIF11, KIF2C, KRAS, LAMC2, LCN2, LMNB1, MET, MMP11, MMP3, MST1R,
MUCB, NCAPG, NUF2, OLFM4, PBK, PPAP2C, PROM1, PTK2, TMPRSS4, TPX2,
TSPAN1 n WNT5A B onyxonsix cBsid3aHa C NMO3AHUMM CTaausiMn 3aboneBaHus U NNoxXum

NPOrHo03oM AnA naLeHTOB.

MostoMy B HacTosieM W30OpETEHUN NPEeAnoXeHbl Cnocobbl MaeHTUdUKaLum
XXMBOTHOrO, NPEAMNOYTUTENBHO YENOBEKa, KOTOPbIN, CKOpee Bcero, 6oneH pakom xenygka.
B oaHOM BapuaHTe OCyLUECTBMNEHUS YCTaHOBNEHHAs BEPOATHOCTb Haxoautes mexay 80%
n 100%. OguH TakoBonW cnocob BKMNIOYAET OMNPEeAENneHNe YPOBHS MO MEHbLUEW Mepe
ogHoro n3 6enkos MST1R, UCHL5, SMC4, NFYB, PPAP2C, AVL9, UQCRB n MUC6 B
onyxonesom ofpasLe >MBOTHOro cybvekta. B ogHOM BapmaHTe ocyllecTBrneHns obpasey
M3bIMaeTCa METOAOM paguKkanbHOW Xupyprun. B apyrom BapuaHTe OCyLeCTBREHUN

obpasel, M3bIMaeTCs METOLOM MUronbHOM Buoncum.
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Ecrm yposeHb MST1R, UCHL5, SMC4, NFYB, PPAP2C, AVLY9, UQCRB wunu
MUCSB, kak yctaHoBneHo, B kneTkax Bbiwe Ha 20 % wnu 6onee OTHOCUTENBHO YPOBHS,
YCT@HOBMEHHOTO B [J0OPOKaYECTBEHHbIX 3NUTENUarnbHbIX KMNETKax TOro e Camoro

obpasua, TO y XKMBOTHOMO CyGbeKTa, CKOpee BCEro, UMEETCH paK XKenyaka.

Yem Bbile ypoBeHb pasnuyHbix 6enkos rpynnel, Bknovawwen MST1R, UCHLS,
SMC4, NFYB, PPAP2C, AVL9, UQCRB n MUCS, Tem BbiLle BEPOATHOCTb TOro, 4to Oyaer

YCTaHOBIEHO, YTO Y MBOTHOIO CyObeKTa MMEETCs pakK Xenyaka.

B ogHOM BapuaHTe ocyljectBneHusa onpeaenerHune yposHa MST1R, UCHLS5, SMC4,
NFYB, PPAP2C, AVL9, UQCRB wvnn MUC6 npoussogutca in situ. B apyrom BapuaHTte
ocyuwjecteneHusa onpeaenenne yposHa MST1R, UCHLS5, SMC4, NFYB, PPAP2C, AVLSY,
UQCRB unu MUC6 npoussogutcs in vitro. B apyrom oTnMyHOM BapuaHTe OCYyLLECTBEHUS
onpegenenne yposHs MST1R, UCHL5, SMC4, NFYB, PPAP2C, AVL9, UQCRB wnu
MUC6 npoussogutca in vivo. B npegnoyTutenbHOM BapuaHTe OCYLLECTBNEHMUS
onpegenenne yposHs MST1R, UCHL5, SMC4, NFYB, PPAP2C, AVL9, UQCRB wnu
MUC6 npomsBoauUTCS METOAOM Ias3epHOW 3axBarbiBaloLen MUKPOCKOMUW BMECTE C

aHanunsom Western blot.

B 0ofHOM KOHKPETHOM BapuaHTe OCyLLeCTBMeHusa onpeaeneHue yposHs MSTIR,
UCHLS5, SMC4, NFYB, PPAP2C, AVL9, UQCRB unn MUC6 npomsBoauTcsi ¢ NOMOLLLIO
aHTuTena, cneumdunyeckoro gna MST1R, UCHLS, SMC4, NFYB, PPAP2C, AVL9, UQCRB
unn MUC6. B apyrom Takom BapuaHTe OCyLlecTBneHus onpeaeneHue yposHs MSTIR,
UCHLS5, SMC4, NFYB, PPAP2C, AVL9, UQCRB unn MUC6 npomsBoguTcsi ¢ NOMOLLbLIO
MNUP ¢ npanmepom, cneymdudeckum ans mPHK, kogupytowen MST1R, UCHLS, SMC4,
NFYB, PPAP2C, AVLY9, UQCRB nnn MUC6. B ewe ogHOM BapuaHTe OCYLLECTBIEHNS
onpegenenne yposHa MST1R, UCHL5, SMC4, NFYB, PPAP2C, AVL9, UQCRB wvnu
MUC6 npounsBoguTCs C MOMOLLBbI HYKNEOTMAHOro 3oHga, cneuyndunyeckoro ans mPHK,
koaupyrowen MST1R, UCHL5, SMC4, NFYB, PPAP2C, AVL9, UQCRB unn MUC6. B
APYrom BapmaHTe ocyulectBneHusa onpegeneHme yposHa MST1R, UCHLS, SMC4, NFYB,
PPAP2C, AVLY9, UQCRB nnn MUC6 npounssogutcsa ¢ nomoulpto aHanmsa Northern blot. B
APYrom BapmaHTe ocyulectsneHusa onpegeneHme yposHa MST1R, UCHLS, SMC4, NFYB,
PPAP2C, AVL9, UQCRB wmnn MUC6E npomsBoguTCa METOLOM aHanui3a C MNOMOLLbIO
3awmTbl OT pubOHyKneasbl. B Apyrx BapuaHTax OCYLIECTBMNEHUS ANsl BbISIBNEHUS
nonunentugos MST1R, UCHL5, SMC4, NFYB, PPAP2C, AVL9, UQCRB u MUC6 B

xngkon npobe opraHmsma (TakoM Kak KpPOBb, CbIBOPOTKA, MOKPOTA, MO4Ya Wnu
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nepuToHeanbHasa XWAKOCTb) MOryT ObITb MCMOMb30BaHbl TakKMe WMMMYHOMNOrMYeckue
METOAbI, kak TBepaodasHbll UMMyHodepMeHTHbIn aHanun3 (ELISA), pagnonmMmmyHHbIN
aHanm3 (RIA) n ummyHHbIM BnoTTuHr (Western blot) . BuonTtartbl, TkKaHeBbIE M KNETOYHbIE
obpasubl (Takue Kak U3 Su4HuKa, NuM@aTnyecknx y3nos, COCKOBbl aNUTENUanbHbIX KNETOK
C MOBEPXHOCTM AUYHMKA, BuonTatbl nerkux, Buontarbl NeYeHU u nobble KULKOCTHbIE
npobbl, cofjepxawue KneTkn (TakMe Kak neputoHearnbHas >XWAKOCTb, MOKpoTa WU
nnenpanbHbIi CEeKPeT), MOryT ObiTb npoaHanuanpoBaHbl MOCPEACTBOM JAesarperayuu
W/nnNn pacTBOPEHUS TKaHU UNKU KNEeToYHoro obpasya v NpoBEeAEeHUA MMMyHOoaHanmsa Ha
npucyTcTeme nonunentuaa, takoro kak ELISA, RIA nnn ummyHHoro 6nottuHra (Western
blotting). Takume «kneToyHble wnM  TkaHeBble obpasubl MoryT ObiTb  TaKke
npoaHanuanpoBaHbl METOAaMW Ha OCHOBE HYKMNEWHOBbLIX KWUCMOT, K NpuUMmepy,
nonvMmepasHon uenHou peakuyum C  obpartHom  TpaHckpunuyuen (OT-MUP) ¢
amnnudpukaguen, rmbpuaunsaymm HosepH-6NOTTUHF Mnn cnot- mnn AoT-6nottTuHr. Ons
BM3yanu3auum pacnpegeneHms ornyxonesbiX KNeTok B obpasuyax TKaHew ANS BbiSBNEHUS
NONUNENTUAHbLIX MapkepoB paka xenyaka mnm MPHK, cooTBeTCTBEHHO, MOryT ObITb
NPUMEHEHbI ANarHOCTUYECKUE TECTbl, KOTOPbIE COXPAHSAIT CTPYKTYPY TKaHW, Hanpumep,
UMMYHOrMCTONOrM4Yeckoe okpawumsanue, in situ rmbpuausayna PHK wnn in situ OT-NUP.
[nsa nokanusaymm onyxoneson Macchl in vivo MOTYT NPUMEHATLCS METOAbI BU3yanusayum,
Takue Kak MarHUTHO-pe3oHaHcHasa Tomorpadus (MPT) nocpeacTBom BBEAEHUS B CyObEKT
aHTuTena, kotopoe cneundunyeckn cesisbiBaetca ¢ nonunentugamm MST1R, UCHLS,
SMC4, NFYB, PPAP2C, AVL9, UQCRB wmnu MUC6 (B OCOBEHHOCTM NONUMNENTULOM,
HaxoAAWMUMCS Ha KNETOYHOW MOBEPXHOCTU), [4e aHTUTENO KOHBKrMPOBaHO WM Mo-
APYroMy CBSiI3@HO C napamarHMTHbIM UHANKaTOPOM (Mnn APYron NOAXOASLLEN BbISBNAEMOWN
eAuHNLEA B 3aBMCUMOCTU OT MCNOMNb3yemMoro METoda Busyanusauyvuv); ansTepHaTUBHO
noKanuM3auuio HE MEYEHOro OMyxoreBoro MapKep-crneympuyeckoro aHTuTena MOXHO

onpeaenntb C NOMOLLbHO BTOPUYHOIO aHTUTENna, CBA3aHHOIo C BbISIBNISIEMON eJJ,MHMLleVI.

Kpome TOro, B HacTosieM W300PETEHUM MPEANOXKEHbl XUMEPHbIE/CNNTbIE
fenku/nentnabl, Bknoyarowme nonunentuabl MST1R, UCHL5S, SMC4, NFYB, PPAP2C,
AVL9, UQCRB wnm MUC6 un wnx dparmeHTbl, BKo4Yaa @YHKUUOHAmbHbIE,
NPOTEONUTUYECKNE N aTUrEHHbIE (PParMeHTbI.

MapTHep NO CAUSIHUKO WM CErMeHTbl TMOPMAHON MOMEKYnbl  afeKBaTHO
obecneunBaloT 3NUTOMbI, KoTopble cTumynupytor CD4* T-knetkn. Crumynupyrowjme
anutonbl CD4* XOpOLWO W3BECTHbl M3 YPOBHA TEXHUKM M BKMKOYAKOT Te, 4YTO Obinu
NAEHTUDULUMPOBAHbI B CTONOHAYHOM TOKCMHE. B ewe ogHOM npeanoyvTUTENbHOM

BapunaHTe OoCyLleCTBNeHNnAa nentug ABnaeTtca CrnTbiM 6enkom, B 4YaCTHOCTU BKMOYaKoLWMM
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N-TepMUHaNbHbIE aMUHOKUCIIOTbI aHTUreH-acCounMMpoBaHHOM UWHBapunaHTHou uenn (li)
HLA-DR. B opgHOM BapuaHTe OCYLUECTBMEHUS NenTug MO M300PETEHNIO ABMSIETCS
yceyeHHbIM Genkom yenoseka unu cnutbiM Genkom 6enkoBoro gparmeHTa u Apyroro
nonvNenTUAHOro yyacTtka npu yCrnoBuW, YTO YEMNOBEYECKUN YYaCTOK BKMOYAET OAHY WU

fonee aMMHOKMCITOTHYIO MOCNEeL0BaTENBHOCTL MO N30OPETEHNIO.

AHTuTena k nonunentugam MST1R, UCHL5, SMC4, NFYB, PPAP2C, AVLSY,
UQCRB nnu MUCS8, k xumepHbiM/crnintbiMm 6enkam, Bknovarowmm nonunentugsl MST1R,
UCHLS5, SMC4, NFYB, PPAP2C, AVL9, UQCRB unn MUC6, B paBHOW CTEMEHM KaK W
dpparmeHTbl nonnnentugos MST1R, UCHLS, SMC4, NFYB, PPAP2C, AVL9, UQCRB wvnu
MUCB, skniovas NpoTeonuTUYECKMe N aHTUrEHHble PParMeHTbl, U K XMMEPHbIM/CIUTbIM
6enkam/nenTugam, BKMOYas 3TU PparMeHTbl, ABNAOTCA TakKe NPEeiMETOM HacCTOSALLEro
nsobpereHms. bonee Toro, cnocobbl MCNOMb3OBAHMS  TakMX aHTUTEN AN
NPOrHO3npoBaHusA 3aboneBaHnsa PakoM W paka >Kenyjka, B 4acTHOCTU, TaKkXKe SBMAIOTCA

NPeLMETOM HaCTOALLErO N30OPETEHNS.

AHTUTENA MO HacToAWEeMy W300PEeTEHUO MOryT ObiTb  MONMKNOHANbHBIMA
aHTUTENamMKn, MOHOKMOHanNbHLIMK  aHTUTENaMM WMUNU  XUMEPHbIMK  aHTUTENamu.
BeccMepTHble MUHUK KMETOK, KOTOpble BblpabaTbiBalOT MOHOKMOHAMLHOE aHTUTENo Mo

HacTosALEeMy U30OPETEHMIO, ABMAIOTCS TakKe YaCTbio HACTOSALLEro N306pETEHNS.

CpeaHemy cneuymanucty AaHHon obnactu OyaeT MOHSATHO, 4YTO B HEKOTOPbIX
YacTHbIX cnyvasax 6onee Bbicokas akcnpeccus MST1R, UCHLS, SMC4, NFYB, PPAP2C,
AVL9, UQCRB unu MUC6 B kayecTBe Onyxonesoro reHa-mapkepa OyaeTr ykasbiBaTb Ha
XYALUMA NPOrHo3 ans cybbekta, MMEeKLero pak enyaka. Hanpumep, OTHOCUTENbHO
bonee Bbicokme ypoBHUM 3kcnpeccun MST1R, UCHLS, SMC4, NFYB, PPAP2C, AVLSY,
UQCRB wunu MUC6 moryT ykasbiBaTb Ha OTHOCUTEMbHO KPYMHYK MEPBUYHYIO OMyXOnb,
fonee BbICOKYIO TskecTb 3aboneBaHust (kK npumepy, Oonblle MeTacTtasoB) Wnu

OTHOCUTENbLHO Gonee 3noKa4YecTBEHHbIA PEHOTUN ONyXonu.

Yem Bonblue pasnuuHbix 6enkos rpynnel, Bkmodawowen MST1R, UCHLS, SMC4,
NFYB, PPAP2C, AVL9, UQCRB n MUCS6, 3skcnpeccupoBaHbl B U3ObITKE, TEM XyXe

MPOrHOo3.

[duarHocTnyeckne u nporHoctnyeckne crnocobbl Mo I/I306peTeHI/II-O OXBaTbIBaAOT

NCNonbL30BaHMe U3BECTHbIX CNocoboB, K npumMepy, OCHOBAHHbIX Ha aHTUTenax crnoco6os
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BbigBneHua nonunentngos MST1R, UCHLS, SMC4, NFYB, PPAP2C, AVLY9, UQCRB n
MUCB, a Ttawke cnocoboB, OCHOBaHHbIX Ha rubpuausauum wwunu amnnudukaymm
HYKNEMHOBbIX Kncnot ansa sbiseneHns MPHK MST1R, UCHL5, SMC4, NFYB, PPAP2C,
AVLY, UQCRB 1 MUCS6 .

Kpome Toro, B CBA3MN C TEM, YTO BbICTPOE YHUUTOXKEHNE OMYXOMNEBbIX KNETOK 4acTo
npuBoAUT K 0OpasoBaHWMIO ayToOaHTUTEN, OMyXONeBble€ MapKepbl paka >xenyaka no
N306pETEHMIO MOTYT MCMONb30BaTbCA B CEPONOrMYECKUX aHanusax (Hanpumep, B TecTe
ELISA ana ceiBopoTkn cybbekta) Ans obHapyxeHus aytoaHtuten npotme MSTI1R,
UCHL5, SMC4, NFYB, PPAP2C, AVL9, UQCRB wnn MUC6 y cybbekta. YpoBHMU
nonunentua-cneyudunyeckoro aytoaHtutena ana MSTI1R, UCHLS5, SMC4, NFYB,
PPAP2C, AVL9, UQCRB 1 MUCB, koTopble No MeHbLLeN Mepe npubnusntensHo B 3 pasa
Bbile (M NPeanovTUTENbHO MO MEHbLUeW Mepe B 5 pa3 unu 7 pa3 Bbiwe, Haubonee
NpeanoyYTUTENbHO NO MeHblwen mepe B 10 unu 20 pas Bblwe), YeM B KOHTPOSNbHOM

obpasLie, SBNSIOTCA NPU3HAKOM paKa Xenyaka.

Haxopswmecs Ha NOBEPXHOCTU KNETKW, BHYTPUKIIETOYHbIE W CEKpETUPYEMble
nonunentuabl MST1R, UCHL5, SMC4, NFYB, PPAP2C, AVL9, UQCRB 1 MUC6 moryT
ObITb TaKXKe BCE UCMOMNb30BaHbl B aHanuse 61onTaros, HanpUMep, TKaHWU UMK KNETOYHbIX
obpasyoB (BKkNOYaa KMNETKW, MOMyYEHHbIE W3 XUAKOCTHbIX 00pasuyoB, TakMx Kak
nepuToHeanbHasa XWAKOCTb), ANSA ONPefeneHnsl, COAEPXKUT NN TKAHEBbIA UMK KIETOUHbIN
BuonTar KneTkn paka xenyaka. bnontar moxer ObiTb NPOaHanu3npoBaH Kak MHTaKTHas
TKaHb unu obpasey LenbHON KNEeTKN, UMK e TKaHb UMW KNEeToYHbIN obpasel MoryT ObiTb
ANcarpermpoBaHbl Wunu pacTBOpeHbl, Kak 3TO HeOOXOAMMO ANS KOHKPETHOrO BMaa
NCNonb3yemoro guarHoctmdeckoro aHanusa. Hanpumep, 6uontatbl mnm obpasuybl MOryT
noagsepratbCsl LENbHOTKAHEBOMY WIM LEMNbHOKNETOYHOMY aHanudy Ans onpegeneHus
ypoBsHs nonunenTtuaa nnn mPHK MST1R, UCHL5, SMC4, NFYB, PPAP2C, AVL9, UQCRB
n MUC6 in situ, Hanpumep, UCNonb3ya MMMYHOTMCTOXMMUYECKUI METOZ, rmbpuamnsayuio
MPHK in situ unn OT-MUP in situ. OnbITHOMY CneymanucTy n3BeCTHO, Kak NpUrotTasnmearb
TKAGHW WNW KNETKW K aHanu3y ANa onpeaeneHus yposHs nonuvnentuga wnn mPHK ¢
NCNONb30BaHMEM WUMMYHOTUCTOXUMUYECKMX METOAOB, Takmx kak ELISA, VMMMyHHbIN
ONOTTUHI MMM pPaBHOLEHHbIE METOAbl, UMM e METO40B aHanuida ypoBHs MPHK
NMOCPEACTBOM aHaNUTUYECKMX METOAOB, OCHOBaHHbIX HA HYKMEWHOBbLIX KUCMOTax, Takux

kak OT-MNLP, HozepH-rmbpunaunsayus nnm cnot- Unn 4oT-6noTTUHT.
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OnarHoctnyeckne Habopbl Ans uamepeHns yposHen akcnpeccum MST1R, UCHLS,
SMC4, NFYB, PPAP2C, AVL9, UQCRB n MUCSG.

B HacTosiwem wunsobpereHnn npennoxeHo obopyaoBaHue ansa  oBHapyKeHus
NoBLILLEHHOrO ypoBHA 3kcnpeccun MST1R, UCHL5, SMC4, NFYB, PPAP2C, AVLY,
UQCRB un MUC6 B kauyecTBe reHa-mapkepa paka xenyaka y cybwvekra. Habop ans
BbISBMEHMS MONMUMNENTUAHOTO MapKepa paka Xenygka npeanovTUTENbHO COLEPKUT
aHTUTENO, KOTOPOE CneyndPuYeckn CBSA3bIBAETCS C  BbIOPaHHbIM  MONMUNENTUAHbLIM
Mapkepom paka xenygka. Habop pns sbigeneHns MPHK-mapkepa paka »xenyaka
NpeanoOYTUTENBHO COAEPXKUT OAHY Unn 6onee HyKNEMHOBBIX KUCNOT (K MPUMEPY, OAWH UNn
fonee ONUroHyKNeoTUAHbIN Npanmep nnu 3oHa, 3oHabl OHK, 3oHabl PHK nnn matpugbl
ana cuHTesa 3oHgoB PHK), kotopble crneynduyecku rubpuausnpyrorca ¢ MPHK MST1R,
UCHLS5, SMC4, NFYB, PPAP2C, AVL9, UQCRB n MUCS6.

B yacTtHOoCTM, HAbOp Ha OCHOBE @HTUTEN MOXET MCMOMNb30BaTLCHA AN BbIABMNEHUS
NPUCYTCTBMA W/unn onpegenenus yposHa nonuvnentuaa MST1R, UCHLS5, SMC4, NFYB,
PPAP2C, AVL9, UQCRB 1 MUCS, koTopbi cneyndunyeckn cessaH C aHTUTENOM UK €ro
UMMYHOPEaKTMBHbIM dparMeHToM. Habop MOXeT BKMoYaTb AHTUTENO, aKkTMBHOE Mo
OTHOLLEHWUIO K aHTUreHy, U peareHT ANS BbIABMNEHUs MNPOAYKTa peakuum aHtuTena c
aHTUreHom. Takon Habop MOXeT ObiTb koMnnekTom ELISA n moxeT cogepkarb KOHTPOnb
(Hanpumep, cneuynduUUPOBaHHOE KONMMYECTBO KOHKPETHOrO MOMMMNENTULHOMO Mapkepa
paka enygka), nepBuUYHbIe N BTOPUYHbIE @aHTUTENa, Koraa 3To LenecoobpasHo, u niodble
Apyrve HeobxoAuMblE peareHTbl, Takue Kak BbISIBNSEMble 3MEMEHTbl, CcybcTparhl
hEepMEHTOB WM LBETHbIE peareHTbl, Kak OMMCbIBaNoCb Bbiwe. [uarHocTnyeckum Habop
ansTepHaTUBHO MOXET OblTb HAOOPOM ANt UMMYHOONOTTUHIA, KaK NPaBUNO BKITHOYAOLLMM

KOMNOHEHTbI N peareHTbl, ON1UCbiBaeMble B HAaCTOALLIEM I/1306peTeHI/II/I.

Habop Ha OCHOBE HYKMEMHOBOW KMCIMOTbl MOXET UCMONb30BaTbCA ANS BbISIBNEHUS
w/unun onpegeneHusa yposHsi akcnpeccun MST1R, UCHLS, SMC4, NFYB, PPAP2C, AVLSY,
UQCRB u MUC6 nocpeactsom BbIsiBNEHUS W/vnun onpeaeneHuns konmyectsa MPHK
MST1R, UCHL5, SMC4, NFYB, PPAP2C, AVL9, UQCRB n MUC6 B obpa3ue, Takom Kak
TKaHeBbIN MnNn knetodHblin Buontar. Hanpumep, Habop gna nposeaenns OT-MUP agna
BbIsIBNEHUS nosbllWeHHON akcnpeccun MST1R, UCHL5, SMC4, NFYB, PPAP2C, AVLSY,
UQCRB 1 MUC6 npeanoyTuTenbHO COAEPXKUT ONMUIOHYKNEOTUAHbBIE NPanMepbl, KOTOPbIX
JOCTaTO4HO Ans npoBegeHns obpatHon TpaHckpunumm MPHK-mapkepa paka »xenyaka 4o

kOHK n amnnudpmkayuio kAHK-mapkepa paka xenyaka nocpeactsom NLP, 1 Gyaet Takke
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NPEeANOYTUTENBHO COAEPXaTb MaTpuYHbIE MOMEKYrNbl U Npavmepbl ANA NPOBEASHUS
COOTBETCTBYIOLMX KOHTPOnbHbIX [LP-peakuyun, a Takke BHYTPEHHEro KOHTpoOns Ans
KOnmyecTBeHHoro onpegeneHnsa. CpegHun cneyuanuct jaHHou obnactm B COCTOSHWUM
otobparb NoaxXoasaUmME NpanMepbl AN NPOBEAEHUS peakumin oBpaTHON TPaHCKPUNLUKM 1
MUP, a Takke COOTBETCTBYIOLME KOHTPOMbHbLIE PeaKkUmn, KOTOpble HEOBX0AMMO NPOBECTH.
Takoe pyKkOBOACTBO NpuBOAMTCS, Hanpumep, B pabote F. Ausubel n coast., Current
Protocols in Molecular Biology, John Wiley & Sons, New York, N.Y., 1997.
MHorouncneHHole  pasHoBuaHoctn  OT-TILUP  m3BeCTHbl M3  YPOBHS  TEXHUKW.
LlenenanpasneHHaa poctaska ummyHoTokcuHos B MST1R, UCHLS, SMC4, NFYB,
PPAP2C, AVLY9, UQCRB u MUC6 kak [0 TepaneBTUYECKMX MULLEHEN MOXET
OCYLLECTBMNATLCA Kak METOh NevyeHua unv npodunakTuku paka xenyaka. Hanpumep,
MOMeKyna aHTuTena, KoTopas cneyuduyeckn CBA3LIBAETCA C HAaxXOAAWMMCA Ha
nosepxHocTn knetkm nonunentngom MST1R, UCHLS5, SMC4, NFYB, PPAP2C, AVLSY,
UQCRB u MUC6, moxeT ObiTb KOHBIOrMpoBaHa C pPajgvMousOoTONOM WNU  APYruMm
TOKCUYECKMM coefnHEeHNEM. KOHbloraTbl aHTUTEN BBOASAT B CYyOBEKT, Tak YTO CBA3bIBAHWNE
aHTUTEna C POACTBEHHbIM €My MONUMNENTUAOM paka Xernyaka MpYMBOAWUT K HaLEneHHOW
JOCTaBke TepaneBTUYECKOro COEAMHEHNS B KINETKW paka Xernyaka, TeM cambiM Npou3Boas

nevyeHne paka anvHuka.

TepaneBTUYECKUM 3IEMEHTOM MOXET OblTb TOKCUMH, PaAMON30TON, NEKAPCTBEHHOE,
Xummyeckoe cpenctso unm 6enok (cm., Hanpumep, Bera n coast. "Pharmacokinetics and
antitumor activity of a bivalent disulfide-stabilized Fv immunotoxin with improved antigen
binding to erbB2" Cancer Res. 59:4018-4022 (1999)). Hanpumep, aHTUTENO MOXET ObITb
CBSI3@HO UIM KOHBIOrMPOBaHO ¢ HakTepmanbHbIM TOKCUHOM (HanpumMep, TOKCUH AndTepuu,
3K30TOKCUH NCEBAOMOHAC A, XONEPHbIA TOKCWH) UM PaCTUTENbHLIM TOKCMHOM (Hanpumep,
PULMHOBbBIA TOKCWH) ANS HaLEneHHOW AOCTaBKM TOKCMHA K KIETKE, 3KCMpPeCcCUpyroLen
MST1R, UCHL5, SMC4, NFYB, PPAP2C, AVL9, UQCRB n MUCS6. 3T0T UMMYHOTOKCWH
MOXET ObITb AOCTABIEH B KNETKY, M NP COSAMHEHNN C HaxXOASALUMMCSA Ha MOBEPXHOCTU
KNETKN NONMUNEeNnTUAHbIM MapKEPOM paka >Kenygka TOKCUH, KOHBIOTMPOBAHHLIA C

aHTUTENOM, crieyududeckum AN Mapkepa paka xenyaka, 6yaer 4oCTaBneH B KNeTKy.

Kpome Toro, gna noboro nonunentnga MST1R, UCHL5, SMC4, NFYB, PPAP2C,
AVL9, UQCRB 1 MUCS8, gnsa KoToporo CywlecTByeT cneynduyeckun nuradg (Hanpumep,
NUraHA, KOTOPbIN CBA3LIBAETCS C HAXOASALMMCS HA MOBEPXHOCTM KNETKM BEMKOM), MOXET
ObITb MCMONBb30BaH NUraHa BMECTO aHTUTena AN HauenMBaHUS TOKCUYHOrO COELUHEHNS

Ha KNETKN paka Xenyaka, Kak onncbiBanoCb BblILLE.
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MoHATME «aHTUTENO» WCMOMb3YETCA B KOHTEKCTE [aHHOro U300peTeHus B
LLUMPOKOM CMbICIE U BKIOYAET Kak MOMMKIOHarbHble, Tak U MOHOKINOHarbHble aHTuTena. B
AOMOMNHEHNE K WHTaKTHbIM MOrekyrnaM WMMYHOrnobynuHa B TMOHATUE  «aHTuTenay
BKMIOYEHbI Takke parMeHTbl WNU NONMUMEpPbl TakMx MOMEKyn WMMMYyHOrnobynmHa u
rYMaHusnMpoBaHHble BEPCUM MOMEKYn MMMyHOrnobynuHa, npu  yCroBWUM, YTO OHM
NPOSIBMAIOT OLHO W3 XenaemblX CBOWCTB (Hampumep, cneynduyeckn CBA3bIBAOTCA C
NoNMNENTUAHBIM MapKepoM paka >enyaka, AOCTaBMNstoT TOKCUH K KIETKE paka Kenygka,
3KCMPEeCCUPYIOLLEN PaKOBbIA FEeH-Mapkep paka >Kenygka Ha MoBbILUEHHOM YPOBHE W/Wnu
MHTMOMPYIOT aKTMBHOCTb PakOBOro MONMNENnTUAa-mMapkepa), OMUCaHHbIX B HaCTOSILLEM

nsobpereHunm.

Ecnu BO3MOXHO, aHTUTENa no N3o6peTeHnto MoryT BbITb KYNneHbl B KOMMEPYECKUX
NCTOYHUKAX. AHTUTENA NO N306PETEHMIO MOTYT BbITb TakKe Nomny4YeHbl NPY UCNOMb30BaHWUN
XOPOLWIO M3BECTHbIX MeTogoB. OnbITHOMY crneyuanucty OyaeT MOHATHO, 4TO  Ans
MONy4YEeHUs aHTUTEN MO W30OPETEHMIO MOryT WCMONb30BaTbCA Kak NonuvnenTuiHble
MapKepbl paka Xenyaka mMnonHOM [ANWHbL, Tak W KX parmeHTbl. [lonunenTtua,
HEeobXoAUMbBIM ANSA MOMYYEeHUs aHTUTENa Mo N30OPETEHUIO, MOXET ObiTb YACTUYHO UMK
MOMHOCTBID OYULLEHHBIM U3 MPUPOAHONO WUCTOYHMKA WU XXEe MOXET ObiTb MOMy4YeH C
ncnonb3oBaHMeM MeTogukn pekombuHaHtHon [OHK. Hanpumep, kOHK, koaupytowias
nonunentng MST1R, UCHL5, SMC4, NFYB, PPAP2C, AVL9, UQCRB unn MUC6 unnu ero
dhparmeHT, MOXeT ObITb 3KCNpeccMpoBaHa B MPOKapPUOTMYECKUX KNeTKax (Hanpumep,
BakTepun) unn 3yKapmoTUYECKUX Knetax (Hanpumep, KNETKU LPO)OKEW, HACEKOMbIX UMK
MMEKOMUTaIOWMX), MOCne Yero pPekOMOMHAHTHbIM ©Oenok MOXeT OblTb O4YULEH U
NCNONb30BaH ANA MNOMYYEeHUA npenapara U3 MOHOKITOHAaNbHOrO UNn MOMMKMOHAaNbHOro
aHTUTENna, KOTOpoe cneuyudurnyeckn CBA3bIBAETCS C MONUNENTUAHBIM MapKepom paka

XKenyaka, MCnonb3oBaHHbIM ANA Nony4vYeHnda adTutena.

Cneymanucty gaHHon obnactn 6yaer nsBecTHO, YTO nonyyeHue Asyx unu Gonee
pasnnyHbix HaboOpPOB MOHOKMOHAmNbHbIX WAW MOMUKMNOHANbHbIX aHTUTEN YBENUYMBaET
BEPOATHOCTb  MOMyYeHUst aHTuTena co  ChneunudundHocTbrd KN adhdUHHOCTLIO,
HeobxoaUMbIMN ANsi NMPeAHAa3Ha4YEeHHOro AMS HEro Mcnonb3oBaHusa (Hanpumep, ELISA,
UMMYHOTMCTOXMMMWS, BU3yanusayus in vivo, Tepanua Ha OCHOBE WMMYHOTOKCUHA).
AHTUTENA UCMbITaHbl HA XeNaemyro ANA HUX aKkTUBHOCTb C NMOMOLLbIO U3BECTHbLIX METOAOB
B COOTBETCTBUM C LENbiO NPUMEHEHNs aHtuten (Hanpumep, ELISA, nmmyHorncroxumus,

UMMYyHOTEpanua n T.4.; AN NONyYeHUs ganbHenwen UHopmalymm no reHeprupoBaHuo 1
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UCnbITaHUIO 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, aHTutena moryT ObITb UCMbITaHbl C NomoLllblo aHanmsoB ELISA, metopa
UMMyHHOro  6rnottmHra  (Western-blot),  MmmyHOrMcToxumMmMYeckoro  okpawmBaHus
3aKOHCEpPBUPOBaHHbIX opManbaerngom obpasyoB paka >Xenyaka wunv 3amMOpPOXKEHHbIX
TKaHEBbIX Cpe3oB. [locne ux nepBOHA4YanbHOW XapakKTEPUCTUKM in Vvitro aHTuTena,
npegHasHadaemble ANA TepaneBTUYECKOro UNU AUArHOCTUYECKOro MPUMEHEHUS in vivo

nCnbITbiBAKOT B COOTBETCTBUN C U3BECTHbIMU KIMMHUYECKUMW METO4aMN aHanmaa.

MNoHATNE «MOHOKIMOHAaNbHOE aHTUTENO» B KOHTEKCTe HacToswero usobpeteHuns
obo3Ha4aeT aHTUTENOo, NONy4YeHHoe 13, NO CyLLECTBY, FOMOrEHHOW MONynAuun aHTuTen, T.
€. OTAENbHble aHTUTena BHYTPW MONYMAUUN WAEHTUYHbI 38 UCKIIOYEHUEM BO3MOXHbIX
€CTECTBEHHbIX MyTaLuWi, KOTOPbIE MOTYT ObITb NPEACTaBEHbl B HEOOMbLUNX KONMMYECTBAX.
MOHOKNOHanbHble aHTUTENa B KOHTEKCTE HacCTosALWero M3obpeTeHus cneyuduyeckm
BKNIOYAIOT «XMMEPHbIE» aHTUTENa, B KOTOPbIX YYaCTOK TSHKENOW W/MNM nerkon uenu
WOEHTUYEH WNU FOMOMOrMYEeH C COOTBETCTBYIOLUMMW MOCNeAOoBaTenbHOCTAMWU aHTUTEN,
NOMNYYEHHbIX W3 KOHKPETHbIX BWAOB WM OTHOCALUMXCHA K KOHKPETHOMY Kraccy Wnu
noaknaccy aHTuTen, B TO BpemMs Kak ocrtanbHasi(ble) uenb(n) unaeHtudHa(bl) ¢ unm
romonormyHa(bl) C COOTBETCTBYHOLMMM NOCNEA0BaTENbHOCTAMWN AHTUTEN, NOMYYEHHbIX U3
APYIMX BMAOB WNN OTHOCALUMXCA K APYrOMy KracCy Wnu nogknaccy aHTUTEn, B paBHOWU
CTeNeHn Kak Wn parMeHTbl TakKMX aHTUTEN, MOKa OHW MNPOSIBNSAKT Kenaemyto

aHTaroHncTu4Yeckyro aktnsHocTb (MareHT CLUA 4 816 567).

MoOHOKNOHanbHble aHTuTena no Uu3oOpeTeHnto MoryT ObiTb MOMyYeHbl npu
ncnonb3oBaHuM rmMbpuaoMHoOro mMetoga. B pamkax rmbpuaoMHOro Metoga Mbillb WK
APYroe nOAXOASLLEE >XUBOTHOE-XO35IMH OObIMHO UMMYHU3UPYETCS UMMYHU3MPYIOLLUM
BELLECTBOM, YTOObl MHULMMPOBATL NMMAOLMTLI, KOTOPbIe BbipabaTbiBaloT UMK CNOCOGHbI
BblpabaTbiBaTb  aHTUTENna, KoTopble  OyayT  cneuuduyecku  CBS3bIBATbCA  C
UMMYHM3MPYIOLLUMM  BELUeCTBOM.  AmnbTepHartMBHO  numdounTtbl  MOryT  6biTb

UMMYHWU3NPOBaHBI in Vitro.

MOHOKMOHanbHbIE aHTUTeNna MoryT ObiTb TakXKe MonyyYeHbl C MOMOLLLIO METOAOB C
pekombuHaHTHOW [OHK, Takmx kak onucbiBaemble B narteHTe CLUA 4 816 567. [OHK,
KOAMPYIOLLAs MOHOKMOHaNbHbI€ aHTUTena Mo WU300PETEHMI0, MOXET ObiTb Nerko

BblAENEeHa W CEeKBEHMpoBaHa C MOMOLLbID CTaHAAPTHLIX MEeToAMK (Hanpumep, npu
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ncnonb3oBaHMM  ONMUIOHYKNEeOTUAHbIX 30HAO0B, KOTOpPbIe CrOCOGHBI cneumcpmqecm

CBA3bIBATLCA C reHamMn, KOANPYRLLMMU TAXenble U Nerkne Luenm MbilUNHbIX aHTI/ITeJ'I).

In vitro-meTogbl Takke NOAXOAAT AN MOMYYEHUS MOHOBANEHTHbIX aHTUTEN.
PacwenneHne aHtTMTEN ANS nNONyyYeHuss wux parmeHToB, B ocobeHHoCcTn Fab-
dparmeHToB, MOXET ObITb MNPOM3BEAEHO MNPU MCMOSMb30BAHUM CTaHAAPTHbIX TEXHUK,
M3BECTHbIX U3 YPOBHA TEXHUKWN. K npumepy, paclienneHue MOXET MPOU3BOAUTLCA Mpu
nucnonb3oBaHuM nanauvHa. [lpymepbl pacwenneHvs noj BO34EUCTBMEM nanauvHa
onucbiBatotcs B 3asaeke WO 94/29348, onybnvkosaHHon 22.12.1994 r., n B natente CLUA
4 342 566. PacwenneHune aHTuTeNn noj BO34ENCTBMEM nananHa obbl4HO NPUBOAUT K ABYM
WOEHTUYHBbIM  PparMeHTaMm, CBA3bIBAIOWMMCA C aHTUreHoMm, HasbiBaembiMm Fab-
dparMeHTamMmn, Kaxabli U3 KOTOPbIX UMEET OTAENbHbIN aHTUrEH-CBA3bIBAOLWMN CanuT U
ocTaTouyHbln Fe-cbparmeHT. B pesynbrate BO34EUCTBUSA NENCMHOM MOMNyYaeTcsl oparmMeHr,
KOTOPbIA UMEET ABa aHTUreH-KOMOMHMPYIOLNX CanTa U BCE eLe CnocobeH K nonepeyHomn

CLLUMBKE aHTUreHa.

dparmeHTbl aHTUTENa, Kak CBSA3aHHbIE C APYIMMN NOCNEA0BATENbHOCTSAMM TaK U HE
CBSI3aHHbIE, MOTYT TakxkKe BKMNoYaTb MHCEPUUN, AENeuUmn, 3amMeHbl Unn apyrme BoblOpaHHbIe
MoAUUKaALMM KOHKPETHBIX YY4aCTKOB UMK CnelndUYEcKMX aMUHOKUCIOTHBIX OCTaTKOB Npu
YCNOBUM, YTO @KTUBHOCTb (bparMeHTa HE3HAUYUTENbHO M3MEHEHAa WNKU MoBpeXAeHa no
CPaBHEHMUIO C HEMOAUMDULMPOBAHHLIM aHTUTENOM UNU bparMeHTom aHTuTena. [aHHble
MogudukaymMm MOryT BHECTM HEKOTOpble [AOMOMHUTENbHbIE CBOWCTBA, Takue Kak
pobaBneHvne/yaaneHme amMMHOKUCIOT, CMOCODOHbIX K AUCYNbUAHOMY CBSA3bIBAHUIO,
yBENMYeHne nx 6MoNorm4eckon CTOMKOCTU, NBMEHEHUE X CEKPETOPHBIX XapakKTEPUCTUK U
T.4. B nobom cnyyae cdparmeHT aHTuTena AomkeH obnagarte CBOMCTBOM BUMOaKTUBHOCTH,
TaKkUM Kak akTUBHOCTbLIO CBSA3bIBAHWS, PErynsUnen CBSA3bIBaHUS Ha CBA3bIBAOLLEM JOMEHE
n T4 OyHKUMOHanNbHbIE WNM  aKTUBHblIE  Yy4YacTKM  aHTutena MoryT  ObITb
NMAEHTUOULUMPOBaHbI NpU MyTareHese cneynduyeckoro yyactka 6enka ¢ nocneayroLllen
3KCMpPEeCcCUen 1 KOHTPONEM 3KCMPECCMPOBaHHOro nonunentTuga. Takme MEeToAbl NOMHOCTbIO
OYeBMAHbI ANS OMNbITHOTO chneyuManucTa AaHHoW obnact¥ U MOryT BKMKOYaTb CaunT-

cneymdryecknin myTareHes HyKNemHOBOW KUCMOTbI, KOAMPYIOLen bparMeHT aHTuTena.

AHTUTENa NO N30OPETEHUIO MOTYT fanee BKMYaTb r'yMaHU3MpOoBaHHbIe aHTuTena
WUNK JYernoBeyeckne aHTuTena. ymaHusMpoBaHHble OpMbl HEYENOBEYECKUX (Hanpumep,
MbILLUMHBLIX) @HTUTEN - 3TO XUMEPHbI® UMMYHOINOBYNMHbI, UMMYHOINOGYNMHOBbIE LiENU Unu

ux parmeHtel (Takme kak Fv, Fab, Fab' wnu pgpyrne aHTUreH-cessbiBaromne
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cybnocnegosarenbHOCTH aHTuTen), KOTOpble coaepxar MWHUMAarbHYO
nocnenoBaTenbHOCTb, MONy4YEHHYIO n3 He4yenoBeyecKkoro UMMyHornofbynuHa.
[YMaHW3NPOBAHHbIE @HTUTENa BKIOYAKT 4YenoBeYeckMe UMMYHOrnobynuHel (aHTUTENo-
PELUMNNEHT), B KOTOPbIX OCTaTKM U3 ONpeAensaioLero komnnemeHTapHocTtb yyactka (CDR)
peunnueHTa 3ameweHbl octatkamm u3 CDR HeyenoBeyeckux BMAOB (JOHOPCKOE
aHTUTENO), TakKMX KaK MbIK, KPbICbl WX KPOMUKW, UMEIOLWUMU  KENAEMyo
cneyndPmnyYHOCTb, aPPUHHOCTL N eMKOCTb. B HeKOTOpbIX cryyaax ocTtaTtkm Fv-kapkaca
(FR) 4YenoBevecKoro nMmyHornobynunHa 3ameLleHbl COOTBETCTBYHOLLMMMN
HeyenoBeyeckuMn octatkamn. [YMaHU3MPOBAaHHbIE aHTUTENa MOryT TakkKe BKMoYaTb
OCTaTKW, KOTOpble He BCTPEYaloTCA HU B aHTUTENE-peuunmueHTe, HU B UMNOPTUPOBaHHOM
CDR wvnun kapkacHbIx nocneaosarenbHocTax. Kak npasuno, ryMaHusanpoBaHHOE aHTUTENO
OyaeT BKMOYaTb MO CyTU BCE U3 MO MEHbLUEN MEpEe OAHOro W, Kak npasvno, ABYX
BapuabenbHbIX AOMEHOB, B KOTOPbIX BCe unM no cyuwectsy Bce yyactkm CDR
COOTBETCTBYIOT TAKOBbIM U3 HEYENOBEYECKOrO UMMYHOrnobynuHa, u Bce unu no CyTu Bce
m3 yvactkoB FR  sBnsOTCS  TakoBbIMM  KOHCEHCYCHOW  MOCMEeA0BaTenbHOCTU
uMmmyHornobynuHa yenoseka. OnTumaneHO, 4YTOObl FYMaHU3UPOBAHHOE AHTUTENO
cogepKarno Takke Mo MEHbLUEN Mepe 4YacTb KOHCTAHTHOro yyactka MMMyHornobynvHa

(Fc), kak npaBuno, YernoBe4YeCckoro MMMyHOrnoodynuHa.

Cnocobbl rymaHusauymm HeyenoBeYeCKMX aHTUTEN XOPOLIO M3BECTHbl U3 YPOBHS
TEXHUKA. B uenom, rymaHuM3MpoBaHHOE aHTUTENO WUMeeT OoauMH wunn Bonee
aMWHOKMUCMNOTHbLIN  OCTaroOK, BBE4EHHbIN B HEro W3 WCTOYHMKA, SBMSHOLWErocs
HeyenoBeyeckum. Takme HeyenoBeyeckne amMmMHOKUCIIOTHbIE OCTaTKM HasblBaKOTCA 4acTo
«UMMNOPTUPOBAHHBIMMY» OCTaTkamu, KOTopble OBbl4HO BepyTca M3 «MMMNOPTUPOBAHHOIO»
BapuabenbHoro pgomeHa. [lymaHusaums mMoxeT ObiTb NO  CywecTBy nNpousBeaeHa
nocpeacTsomMm 3ameHbl yvactkoB CDR wnm nocnegosarenbHocter CDR rpbi3yHOB Ha
COOTBETCTBYIOLUME MOCNEA0BAaTENbHOCTN YenoBevyeckoro aHTtutena. COOTBETCTBEHHO,
Takne «rymaHu3npoBaHHbIE» aHTUTENA SABMSKOTCA XMMEPHbIMU aHTuTenamu (nateHTt CLUA
4 816 567), rae no CywecTBy MEHEE YEM OAUH NHTAKTHLIAN YernoBeveCcknn BaprnabenbHbini
AOMeH Obin 3amMeHeH COOTBETCTBYIOLLEN MOCIEAO0BaTENbHOCTBIO HEYENOBEYECKOro BMaaA.
Ha npaktvke rymaHusMpoBaHHbIE aHTUTEena sBNAKTCA OObIMHO  YenoBEYECKMMU
aHTUTeNnamu, B KOTOPbIX HekoTopble ocTaTtkm CDR 1, BO3MOXHO, ocTaTkn FR 3ameHeHbl Ha

OCTaTKM aHanornyHbIX CanToB aHTUTEN rPbI3yHOB.

Mcnonb3oBaTbCA MOrYT TPaHCrEHHbIE UBOTHbIE (Hanpumep, MbIWK), KOTOpble

CNoCO6GHbI MPY MMMYHMU3aLUMK BbipabaTbiBaTb MOMHbLIA CNEKTP YEeNoBEYEeCKUX aHTUTEN npu
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OTCYTCTBMM BbIpaboTKN 3HAOrEHHOro MMmMyHornobynuHa. Hanpumep, 6bio onncaHo, Yto
rOMO3UroTHas Aeneuusl reHa yvyacTtka MpPUCOEAVHEHUS TSPKEMOW Lenn aHTuTena vy
XUMEPHBIX W MYTaHTHbIX MbIWEN 3apOAbILLEBOA JNUHMM MNPUBOAUT K  MOFHOMY
MHMBUpoBaHNIO  BbIPaAbOTKM  SHAOrEHHbIX aHTuTen. [lepeHoC reHHom  MmaTtpuybl
UMMYHOrNoOynuHa KneTok 3apoAbILeBOV NMHUM YenoBeKa B TaKMX MYTaHTHbIX MbILUEN
3apoableBon nuHUKM  OyaeT NpuBOAWUTL K BbIpAabOTKE 4YEMOBEYECKMX aHTUTENn C
aHTUrEHHOW CTUMynsUnen. Yenoseveckue aHTUTENna MOryT ObiTb TaKXKE MOMyYEHbl B

BmbnnoTekax carosoro gmcnnes.

AHTUTENA nNO W300PETEHMIO MNPEANOYTUTENBHO BBOAATCA B CYyObBEKT B
dhapmaLleBTUYECKM npuemnemMom Hocutene. Nogxoasulee KonnmyecTso hapmaneBTUYecKu
npuemnemon conu obblYHO NCNOMb3YETCH B COCTaBE ANA YCUIMEHUA N30TOHHOCTM CoCcTasa.
Mpumepbl hapMmaueBTUYECKN NPUEMMNEMbIX HOCUTENEW BKMKYaT PU3NONOrMYeCcKum
pacTtBop, pactsop PuHrepa v pacrtBop AeKCTpo3bl. YpoBeHb pH pacTtBopa COCTaBnsaeT,
NpPeanoYTUTENbLHO, OT Okono 5 o okono 8 n, 6onee NpeanoYTUTENLHO, OT OKOMO 7 A0
okono 7,5. Kpome TOro, HOCUTENW BKMOYaOT npenaparbl NPONOHIMPOBAHHOIO
BbICBODOXJEHMSA, TakMe Kak nonynpoHuLaemble Matpuvubl TBEPAbIX MAPOPOBHbIX
NnonMMEpPOoB, CogepXalyue aHTUTENO, MaTpuLbl KOTOPbIX UMEKT BUA NPOUNUPOBaHHbIX
N3AEenun, K NPUMepy, NNEHKW, NMNOCOMbI UM MUKpoYacTmupbl. [na cneynanucta gaHHOW
obnactm Oyaer O4eBMAHO, YTO oOnpeaeneHHble Hocutenu wmoryt ObiTb Oonee
NPeANOYTUTENbHBIMW B 3aBUCUMOCTU OT, Hanpumep, cnocoba BBEAEHMS U KOHLEHTpauum

BBOAMMOro aHTurena.

AHTWUTENA MOryT BBOAMTBLCA B CYObLEKT, MauUWeHTy WNU KNeTKy MoCcpescTBOM
MHBEKUMU (Hanpumep, BHYTPUBEHHO, BHYTPUOPIOLLMHHO, MNOLKOXHO, BHYTPUMbILLEYHO) UMK
APYrMMK cnocobamu, TakMMKU Kak BMMBaHWE, KOTOPOe rapaHTUPYeT AOCTaBKY K KPOBOTOKY
achhekTUBHbIM 06pasom. AHTUTENa Takke MOryT BBOAWUTLCA BHYTPUTYMOPAanbHbIMK UMK
nepuTymopanbHbIMU crnocobamn, 4ToObl BbI3BaTb NOKanbHble, @ Takke U CUCTEMHbIe
TepaneBTUYeckme 3ddekTbl.  NpeanoyTUTENbHbIMA  SBMAIOTCA  NoKanbHas — WUnu

BHYTPUBEHHAs UHBEKLUS.

OhhekTnBHan [03MpoBKa U rpacduk BBEAEHUS aHTUTEN MOTryT ObITb OnpeaeneHbl
3MMUPUYECKN, a MPUHATUE TaKOBbIX PELLEHUA Nog Cuny crneyuanucTty gaHHon obnacTu.
Cneyuwanucrtam pgaHHou obnactu OyaeT MNOHATHO, YTO AO03UMPOBKA aHTUTEMN, KOTOpbIe
AOIMKHbI ObITb BBEAEHbI, OyAeT BapbMpOBaTbCA B 3aBUCUMOCTU OT, Hanpumep, cybbekTa,

koTopomy ©OyaeT BBOAUTBCA aHTUTENO, crnocoba BBEAEHMS, KOHKPETHOrO Tuna
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NCNOMNb3yemMoro aHTuTena u Apyrux BBOAUMbBIX MEAUKAMEHTOB. TUNMYHAS AHEBHas
4O3MPOBKa aHTUTENA, UCMOMNb3YEMOro OTAEMNbHO, MOXET BapbUPOBATLCS OT OKOMNO 1 MKI/Kr
Bnnote 4o 100 mr/kr no Becy Tena wnn Gonee B A€Hb, B 3aBUCUMOCTM OT (PakTopoB,
yroMvHaemblX Bblwe. [locne BBeAeHMA aHTUTena Ana NeyYeHus paka Kenygka
3EKTUBHOCTE TEpaneBTUYECKOro aHTUTena MOXET ObiTb OUeHeHa pasnuyHbIMU
cnocobamun, U3BECTHbIMW KOMMETEHTHOMY Crneuuanucty AaHHoW onnactu. Hanpumep,
pasmep, KONMUYEeCTBO W/WNWN pacnpepeneHne paka >xenygka y cybbekra, npoxogsawero
NeYeHne, MOXET KOHTPONMpOBaTbCHA C MOMOLLBIO CTaHAAPTHLIX METOAOB BU3yanusauyuu
onyxonu. BeegeHHOe B TepaneBTUYECKUX LEnAX aHTUTeno, kotopoe OnokupyeT pocT
OMnyxonu, MNPUBOAUT K YMEHBbLUEHUIO pasmepa Wunu npeaoTBpallaeT pasBuUTUE HOBbIX
ONyXOrnen B CpaBHEHUM C TeyeHuem OonesHun, kotopoe Obl umeno mecto 6e3 BBeAEHMS

aHTUTENa, N ABNSETCs 3PDEKTUBHBIM aHTUTENOM A5 NEYEHNSI PaKoBbIX 3aboneBaHni.

Tak kak 6Genkm ABL1, ADAM10, AHR, CCND2, CDC6, CDK1, CEACAM1,
CEACAMS5, CEACAM6G, CEACAMG, COLBA3, EIF2S3, LOC255308, EPHA2, ERBB2,
ERBB3, F2R, FAP, HMMR, HSP90B1, IGF2BP3, ITGB4, KIF2C, KRAS, LAMC2, LCN2,
MET, MMP11, MMP12, MMP3, MST1R, NUF2, OLFM4, PROM1, RRM2, THY1,
TMPRSS4, TOP2A , TSPAN1, WNT5A, HIF1A n PTK2, kak Obino nokasaHo, BbICOKO
3KCNPECCUPOBaHbl MO MEHbLUEN Mepe B NOABMAE TKAHEW paka Xenyaka B CpaBHEHWUM C
HOpPMarnbHbIMA TKaAHAMW, UHIMOUPOBAHUE WX 3KCMPECCUN MOXET OblTb UHTErPUPOBAHO B

nobyto TEpaneBTUYECKYIO CTPATErMIO ANA NEYEHUS UK NPOMUNAKTUKA paka Kenyaka.

MpuHUMN aHTUCMbICNIOBOM  Tepanuu OCHOBaH Ha rmnorese, 4yTOo
nocneaoBaTenbHOCTb-CNeyMPUYEcKoe NOAAaBNEHNE TEHHOW 3Kcrpeccun (nocpescTBOM
TPaHCKPUNUMA  UNKW  TPaHCNAUMN) MOXET ObiTb  AOCTUrHYTO MNpPU  BHYTPUKMIETOYHOM
mbpugmsagun  mexay reHomHon OHK  wnm mPHK  un komnnemeHTapHbIMU
aHTuCMmbIcnoBbiMn Bugamn. ObpasoBaHue Takoro rmbpugHOro Aynnekca HyKNenHOBbIX
KUCIOT MHTEPMEPUPYET C TPaHCKpUNUnen reHomHon JHK-MUWeHn, KOgUPYOLEN aHTUEH,
UNn NPOLECCUHIOM/TPAHCNOPTOM/TPaHCIALMEA WKNnn CTabUnbHOCTLIO aHTUreHHOM MPHK-

MULLEHWN ONyXOonu.

AHTUCMbBICNOBbIE ~ HYKNEUHOBbIE  KMCMNOTbl  MOryT ObiTb  AOCTaBneHbl C
NCNOMNb30BaHUEM PasfnYHbIX NOAXOAOB. Hanpumep, aHTUCMBbICNOBbIE ONUIOHYKNEOTUAbI
unu aHtucmeicnosass PHK moryT BBOAUTHCA HENOCPEACTBEHHO (HAanpUMep, BHYTPUBEHHON
nHbeKunen) B cybbekT B dopme, KOTOpas MO3BOMNSAET MOMMOLWEHME OMyXOneBbIMU

KNneTKamu. AJ'IbTepHaTI/IBHO B KNeTKn MOryt BBOAUTbCA BUPYCHble UNKU NnasmMuiHble
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BEKTOPbI in Vivo, KOTOpble KOAUPYKT aHTucmbicnosytd PHK (unun dparmenTtsl PHK).
AHTUCMbICNOBbIE  3appekTbl  Takwke  MoOryT  ObiTb  BbI3BaHbl  CMbICIIOBbIMU
nocnesoBaTenbHOCTAMY, OAHaKo CTeneHb (PEHOTUMUYECKMX U3MEHEHUA  KpauHe
pasnuyHa. deHoTUNNYECKNE N3MEHEHNS, MHAYUNPOBaHHbIE achbhekTBHON
aHTUCMbICIIOBOW Tepanuen, OLEHUBanuCb B COOTBETCTBUM C U3MEHEHUSIMU, Hanpumep,
ypoBHAMU MPHK-MmULEeHN, ypoBHAMM Benka-MULLEHN W/ YPOBHAMUN akTUBHOCTM Benka-

MULLEHN.

B KOHKpeTHOM npumepe WMHrMbuposaHue YHKLUM OMyxONneBOro Mapkepa paka
Xenygka C NOMOLLbID FEHHOW Tepanun C MPUMEHEHUEM aHTUCMbICIOBbLIX KOHCTPYKLWIA
MOXET ObITb BbINOMHEHO MNOCPEACTBOM MNPSIMOrO BBEAEHWUSI aHTUcCMbicnosoro PHK-
Mapkepa paka >xenyaka B cybObekT. AHTUCMbICIIOBOW onyxonesbint PHK-mapkep moxer
OblTb MONy4YeH U BblAENEH C MOMOLWbK NOOro CraHfapTHOro metoga, Ho Haubonee
MPOCTO €ro MnonyYnTb C MOMOLBIO TPAHCKPUNUMW in  Vitro C  UCMNONb30BaHUEM
aHTUCMbICrioBoro onyxonesoro k[HK-mapkepa nog KOHTPONeM BbICOKO 3(PEKTMBHOMO
npomoTopa (Hanpumep, T7-npomoTopa). BeeaeHne aHTUcMbIcrioBoro onyxonesoro PHK-
Mapkepa B KNETKN MOXET ObiTb Npon3BeseHOo nobbiMm cnocobom Ans NpsiMOro BBEAEHUS

HYKNeNnHOBbIX KMNCNOT, ONUCbIBAEMbIX HUXe.

AnbTepHatmBHas crpareruss uHrmbmposaHms yHkumm MST1R, UCHLS5, SMC4,
NFYB, PPAP2C, AVL9, UQCRB wnu MUC6 npu uCnNOnNb3OBaHWM TEHHOW Tepanuu
BKIIOMAET BHYTPUKNETOYHYIO 3kcnpeccuo antuten k MST1R, UCHLS, SMC4, NFYB,
PPAP2C, AVLY9, UQCRB unu MUC6 wunu ydactka aHtuten k MST1R, UCHLS5, SMCA4,
NFYB, PPAP2C, AVLY9, UQCRB wnn MUC6. Hanpumep, reH (unu parmeHT reHa),
KOAUPYIOLLMA MOHOKIOHANbHOE aHTUTENO, KOTOPOE chneuuduyeckn CBs3bIBAETCA C
nonunentugom MST1R, UCHL5, SMC4, NFYB, PPAP2C, AVL9, UQCRB wnu MUC6 n
MHMIMBUPYET €ero OBMOMOrMYEecKyrd akTUBHOCTb, MOMELLAT Moj  TPaHCKPUMLMOHHBIM
KOHTponem crneundunyeckon  (Hanpumep, TKaHe- WunM  Onyxonb-cneyndunyeckon)
PErynsaTopHOM MOCNEeAO0BaTENbHOCTU TEHOB BHYTPb BEKTOpA 3KCMPECCUN HYKNEWHOBOW
KMcnoTbl. BekTop BBOAMTCA 3aTeM B CyObEKT, Tak 4TOObl OH MOrnoLjancs knetkamm paka
XKenyaka unu ApyruMy Krnetkamy, KOTopble 3arem cekpeTupyroT antutena k MST1R,
UCHLS5, SMC4, NFYB, PPAP2C, AVL9, UQCRB unn MUC6 1, Tem cambiM, GriOKMPYHOT
ouonornyeckyto aktmeHocTb nonunentuga MSTI1R, UCHL5, SMC4, NFYB, PPAP2C,
AVL9, UQCRB n MUCS. MpeanoututensHo, ecnu nonunentugbl MST1R, UCHLS5, SMCA4,
NFYB, PPAP2C, AVLY, UQCRB n MUC6 npucyTCTBYIOT Ha BHEKNETOYHOW MOBEPXHOCTU

KNETOK paka enyaka.
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B cnocobax, onucbiBaemblX BbIlE, KOTOPbIE BKMOYAKOT BBEAEHWE U MNOrnoweHne
ak3oreHHon [OHK B knetkax cybbekrta (T.€. reHHyK TPaHCAYKUMIO UM TpaHcdekymio),
HYKNEMHOBbIE KUCMOTbl MO HacTodAwemy u3obpeTeHuo MoryT Obitb B dopme
«obHaxkeHHOW» [OHK, unu ke HYKNeNHOBLIE KNCNOTbI MOryT ObiTb B BEKTOPE ANSA AOCTaBKU
HYKNEMHOBbLIX KWCNOT K KreTtkam Ana wuHrmbupoBaHua 3kcnipeccun Benka-mapkepa
XKENyao4HOM onyxonu. BekTop MOXeET npeactaenstb CoOO0M MMEKLWMACH B MNpOogaxe
npenapar, Takon kak aaeHoBupycHbi BekTop (Quantum Biotechnologies, Inc. (Laval,
Keebek, Kanapa). [JocTtaBka HYKNEMHOBOM KUCIMOTbl WMNW BEKTOPA K KMETKaM MOXET
NPOV3BOAMTLCA MOCPEACTBOM pPasfnUYHbIX MEXaHu3MoB. Hanpumep, AoOCTaBka MOXET
NPOU3BOAMTLCA C MOMOLLBIO NUMOCOMbI C UCMONb30BaHMEM UMEIOLMXCH B npojaxe
nmnocomHbix npenaparos, Takux kak LIPOFECTIN, LIPOFECTAMINE (GIBCO- 25 BRL,
Inc., Gaithersburg, Md.), SUPERFECT (Qiagen, Inc. XunbaeH, [epmaHusa) u
TRANSFECTAM (Promega Biotec, Inc., Madison, Wis.), B paBHOW CTENEHN Kak U APYrux
nunocom, paspaboTaHHbIX B COOTBETCTBMM CO CTaHAapTHbIMM MpoueaypamMy YPOBHS
TEXHWKW. Kpome TOro, HyKnemHoBas KUCroTa Unu BEKTOP B COOTBETCTBUM C HACTOALLMM
nsobpereHmem MoXeT ObiTb [OCTaBneH in  Vivo MOCPEACTBOM  3feKTponopauum,
TEXHONOrNS A4NA KOTOPOW UMEETCs B Hanmuum B komnaHum "Genetronics, Inc." (San Diego,
wrat KanngopHus, CLLUA), B paBHOW CTENEHM KaKk U C MNOMOLUbID YCTPOWCTBA
"SONOPORATION machine" (ImaRx Pharmaceutical Corp., Tucson, wrat ApusoHa.
CLUA).

OaHUM 13 nNpuUMepoB SBNSETCA AO0CTaBka BEKTOpa MNOCPELCTBOM BUMPYCHOW
CUCTEMbI, TAKOW Kak PETPOBMPYCHAsA BEKTOPHAasA cMcTeMa, KoTopas crnocobHa ynakoBbIBaTb
PEKOMOMHAHTHBIA PETPOBUPYCHBIA TEHOM. PeKOMOMHaHTHBIM PETPOBUPYC MOXKET ObITb
3aTeM UCnonb3oBaH AN  WMHPUUUPOBaAHWA W, Takum obpa3om, AOCTaBkM B
WHPULMPOBAHHbIE KIETKM aHTUCMbICITOBOW HYKIMEMHOBOW KUCNOTbI, KOTOpas WHrnbupyet
akcnpeccno MST1R, UCHLS5, SMC4, NFYB, PPAP2C, AVL9, UQCRB unu MUC6. TouHbIn
cnoco® BBEAEHUS W3MEHEHHOW HYKMEMHOBOM KUCMOTbl B KINETKM MIEKONUTaKOLLEro,
pasyMeeTCcs, He OrpaHNYMBaETCA WUCMONb30BaHUEM PETPOBUPYCHbIX BEKTOPOB. MmeeTca
LUMPOKNA CNEKTP APYrUX METOAMK ANS AAHHOW NpOoueaypbl, BKMAKYAs WUCNOMb3OBaHue
afeHOBUPYCHBIX BEKTOPOB, aAeHO-acCcouuMpoBaHHbIX BUPYCHbIX (AAV) BEKTOPOB,
NEHTUBMPYCHbIX BEKTOPOB, MCEBAOTUMUYHBIX PETPOBUPYCHBIX BEKTOPOB. TakkKe MOXET
NPUMEHATLCA METOAUKM (PU3NYECKON TPAHCAYKLUWN, Takue Kak NMNoCOMHasa foCTaBka W

peLenTop-onocpeaoBaHHble U Apyriue 3HAOUUTO3HbIe MexaHu3Mbl. [laHHoe usobpereHune
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MOXET ObITb NCMONBb30BaHO BMECTE C MOObIM U3 3TUX UMK APYyrux, NCnonb3yemblX 0BbIYHO,

crnocoboB reHHoro nepeHoca.

AHTUTENAa MOryT Takke NPUMEHATLCA ANSA ANAarHOCTUYECKUX aHanusos in vivo. Kak
NpaBumno, aHTMTENo NoMeYatoT paguoHykneotuaom (takum kak ""'In, *Tc, *C, 1, °H, 2 P
U ** S), Tak YTO OMyXorb MOXET ObITb MOKanNM3oBaHa C MOMOLLbIO
UMMyHOCUMHTUrpadpmnn. B ogHOM BapuaHTe OCyLLECTBNEHUS aHTUTENa Unu nx parMmeHTbl
CBSA3bIBAIOTCS C BHEKMNETOYHbIMU JOMEHaMK AByX unn 6onee muweHen MST1R, UCHLS,
SMC4, NFYB, PPAP2C, AVLY, UQCRB n MUC6 npu nokasarene adduHHocTn (Kd) Hmke,

yem 1x10mkM.

AHTUTENA ANS AWMArHOCTUYECKOrO MPUMEHEHMS MOryT MNOMEYaTrbCs 30HAaMU,
NOAXOAAWMMKN ANs OBHapyXeHus pasnuyHbiMu cnocobamun sBusyanusaymn. Cnocobbl
obHapy>xeHNsi 30HAOB BKMIOYalOT, HO ©0e3 orpaHudeHus, nyopecUeHLmio, CBET,
KOHQPOKANbHYIO U 3MEKTPOHHYKO MUKPOCKOMMUIO; MarHUTHO-PE3OHaHCHYK0 ToMOorpaduio u
CMPEeKTPOCKONUK;  PrIFOOPOCKONUID,  KOMMBbIOTEPHYIO  TOMOrpaduio U MO3UTPOHHO-
3MUCCUOHHYIO Tomorpaduto. logxoasiime 30HAbl BKMOYaOT, HO 6e3 orpaHuyeHus,
pOAaMUH, 303MH N Apyrne noopodopbl, pagnonsoTonbl, 30M0TO, ragonuHUA 1 apyrue
naHTaHouabl, napamarHuUTHoe »xeneso, @Top-18 u Apyrme noO3UTPOHHO-aKTUBHbLIE
pagunoHyknuabl. bonee Toro, 30HAbLI MOryT ObiTb OU- NN MYNBETUAYHKLUNOHAMNBbHBIMA U
obHapyxuarbcs 6ornee Yem OgHMM U3 NPUBEAEHHbIX CNocoboB. [JaHHbIe aHTUTena MoryT
ObITb NOMEYEHbI HaNPSMYK UM ONOCPEAOBaHHO yKa3aHHbIMW 30HAamMK. MpucoegnHeHne
30HAOB K @aHTUTENaM BKIIOYAET KOBaNeHTHOE NPUCOEAMHEHNE 30HAA, BHEAPEHME 30HAA B
aHTUTENO W KOBAaNEHTHOE MPUCOEAUHEHNE KOMMNIEKCOOOpasyoLwero coeguHeHns Ans
NMPUCOEAMHEHUA 30HAA, LUMPOKO MPU3HaHHOE Cpean npouymx B AaHHou obnactu. [ns
UMMYHOTUCTOXUMUYECKNX UCCNeaoBaHu obpasel MNOpPaXEeHHOM TKaHM MOXET ObITb
CBEXNM UMW 3aMOPOXEHHBIM NN MOXET ObITb 3anuT napadmHOM U 3aKOHCEPBUPOBAaH
TakMm KOHCEPBaHTOM, Kak opmanuvH. 3aKOHCEePBMPOBAHHbIA WNW 3adenaHHbIA cpes
copepxut obpasel, KOHTaKTUPOBABLUMA C MOMEYEHHbIM MEPBUYHLIM AHTUTENOM WU
BTOPUYHbIM @HTUTENOM, A€ aHTUTENO UCMNOMb3YETCH ANA BbIABMEHUSA 3Kkcnpeccun 6enkos
MST1R, UCHLS5, SMC4, NFYB, PPAP2C, AVLY, UQCRB n MUCSB in situ.

B HacToswem n3obpereHnn npesnoxeH, Takmm obpasom, NenTug, BKYaroLmini
NnocneaoBaTenbHOCTL, kKoTopas Beibmnpaetcs ua rpynnesl 3 SEQ ID NO: 1 no SEQ ID NO:
95 unu nx BapuaHT, KOTOPbIN MO MeHbLUen mMepe Ha 85%, npeanoytutensHo Ha 90% u

fbonee npegnodTUTENBEHO Ha 96% romonormder SEQ ID NO: 1 no SEQ ID NO: 95, nnn unx
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BapuaHT, KOTOpbIA OyaeT WHAYLMPOBaTb T-KNETOYHYIO MEepPEeKPecTHYI peakuuo ¢

YKa3aHHbIM NenTnaom.

MenTnabl No n3obpereHntio obnagatoT CNOCOBHOCTLIO CBSA3bIBATLCA C MOMEKYNOW

rMaBHOro KoMMnekca rmcrocosmectumoctn yenoseka (MHC) knacca | unu Il

B kOHTeKCTe HacTosiLero M3oOpPETEHUSI MOHATUE «TOMOMOTUYHBLINY OTHOCUTCS K
CTEMEHN WAEHTUYHOCTM MeEXAy NOCNeAOoBaTeNbHOCTAMM  ABYX  @MWUHOKUCMOTHbIX
nocrneaoBaTeNnbHOCTEN, T.€. MNENTUAHbIX WMAM NOMMNENTUAHbLIX NOCNEenoBaTENbHOCTEN.
YnomvHaBLUeeCcsi paHee MNOHSATUE «TOMOMOTUS» OMNPEAENsieTCS MNP CPaBHEHUU ABYX
nocrneaoBaTENbHOCTEN, BblpaBHMBAEMbIX B ONTMMAaribHbIX YCNOBUSAX CO CPaBHMBAEMbIMU
nocneposatenbHocTMWU. CpaBHMBaeMble MNOCNELOBAaTENbHOCTU B KOHTEKCTE JAaHHOro
n3obpeTeHms MOryT MMETb WHCEpPUMIO Mnu geneuuio (Hanpumep, paspbie U T.N.) B
ONTUManNbHOM  BbIPABHMBAHWM  ABYX MOCMeAOBaTENbHOCTEW. Takas  roMonorus
nocrneaoBaTeNnbHOCTU MOXET ObiTb MOACYMTAHA C MOMOLLBIO CO3A4aHWUS BblPaBHMBAHMS,
Hanpumep, no anroputmy ClustalWw. LUupoko pacnpocTpaHeHo nporpaMmmHoe
obecnedyeHne ans aHanuaa nocnegosarenbHocTen, B yactHocTn, Vector NTI, GENETYX
WNN  aHanUTUYeCKne WHCTPYMEHTbI, NPEeAOoCTaBnsieMble OOLECTBEHHbIMM GaHkamm

JaHHbIX.

Cneymanuct gaHHon obnactu Oyaer B COCTOSHMM OLEHUTb, ByayT nn T-Knetku,
WHAYUMPOBaHHbIE BapuaHTOM crneumnduyeckoro nentuaa, CnocobHbl K NEepekpeCcTHON
peakymm ¢ camum nentmgom (Fong mn coast., 8809-14); (Zaremba u coast., 1805-14;
Colombetti n coasrt., 2730-38; Appay u coasr., 4570-77).

«BapuaHtom»  AaHHOM  aMMHOKUCMOTHOM  MOCMEeAOBaTenbHOCTM  aBTOpbI
nsobpeteHnss o0603Ha4alT, 4YTO OOKOBblEe LEnu, Hanpumep, OAHOro unM ABYyX
aMMHOKMCMNOTHbLIX OCTarkOB W3MEHEHbl (Hanpumep, nNpy ux 3amelyeHun GOKOBOW Lenbro
APYroro BCTPeYaloLerocs B NpuUpoae aMMHOKMCNOTHOMO OCTartka Unv Kakor-nmbo apyrou
OOKOBOW Lenbl0), Tak 4YTO MNEenTuh MO-NMPEeXHEeMy CnocobeH CBA3LIBATLCS C MOIEKYOn
HLA, no cywectBy, TakMm >Xe& MyTeM, Kak W nenTuh, COCTOSWUM U3  LaHHOW
aMnHOKMCNoTHoM nocnegosartensHocTn ¢ SEQ ID NO: 1 no 33. Hanpumep, nentug MOXeT
OblTb MOAMMMUNPOBAH TakuMm OOpasOM, YTO OH MO MEHLLUEN MEPE COXPaHWUT, €Cnun He
YIYYLLWT, CNOCOOHOCTb B3aUMOLENCTBOBATL M CBSA3bIBATLCHA CO CBA3bIBAOLLEN 60pO3a Ko

nogxoasiwen monekynol MHC, takon kak HLA-A*02 nnu -DR, n, Taknm obpasom, OH no
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MEHbLUEN MEPE COXPaHWUT, €CNMU HE ynyywuT, CrnocobHOCTb cBsA3biBaTtbca € TKP

aKTUBMPOBaHHbIX LITJI.

OanHble UTJ1 moryt 3atem BCTynaTb B MEPEKPECTHYIO Peakuuio C KNeTkamu u
YHUUTOXaTb  KMETKW, KOTOPble 3KCMPECCUPYKT  NOMUMNENTUL, KOTOPbIA  COLEPXUT
NPVPOAHYIO  aMWHOKUCIOTHYIO MOCMNEeAoBaTeNbHOCTb  POACTBEHHOrO MNEnTUAa, Kak
OonpeaerneHo B acnekrax 3toro nsobpereHus. 1o nHpopmayum n3 HayyHou nureparypbl
(Rammensee un coast., 1997) n 6aHkoB pgaHHbix (Rammensee un coast., 213-19)
KOHKPETHbIE No3nLMK ceasbiBaromxca ¢ HLA nentuaos ABRASIOTCA TUNUYHBIMW SKOPHbIMU
octatkamy, (OPMUPYIOLLUUMM  KITKOYEBYIO  MOCNEAOBaTENbHOCTb, MOAXOASALLYIO K
cBa3blBalOWEMy MOTMBY peuentopa HLA, KOTopbIn OnNpeaenserca  nonApHbIMU,
3ANeKTPOPU3INYECKUMU, rmapodoBHbIMU n NPOCTPaHCTBEHHbIMU cBoOWCTBaMu
nonuNenTuaHbIX Lenen, obpasyowmx ceasbisatowyo 6oposgky. Tak, cneynanuct gaHHou
obnactn 6yaer B COCTOSHUM MOANMDULMPOBATL aMUHOKUCIOTHbIE MOCNEA0BATENBHOCTY,
npeacraeneHHble B SEQ ID NO: 1 no 95, coxpaHasa nssecTHble SKOpHble ocTaTtku, n byaet
B COCTOSIHUM ONPEeAEnuTb, COXPAHAT N TakMe BapuaHTbl CMOCOOHOCTb CBA3bIBATHCA C
monekynamm MHC | unn Il knacca. BapuaHTbl Hactoswero m3obpeTeHns COXPaHsItoT
cnocobHocTb cBAsbiBaTbCA ¢ TKP akTmBmpoBaHHbix LITJI, kOTOpble MOryT BNOCNEACTBMM
BCTyNaTb B MEPEKPECTHYIO pPeakumld U YHUUTOXaTb KMETKW, 3KCnpeccupyrowmne
nonuvnNenTng, KOTOPbIN COAEPMKUT MNPUPOAHYKD aMUMHOKUCITOTHYIO MNOCMNEeAoBaTeNnbHOCTb

pPoOACTBEHHOIo nenTuaa, Kak onpeageneHo B acnekrax HactodLllero |/|306peTeHv|9|.

Te aMWHOKMCNOTHbIE OCTaTku, KOTOopble He ob6s3arenbHO BHOCAT BKMaj BO
B3aUMOAEeNCcTBmne C T-KNETOYHbIM pPeLenTopom, MOryT ObiTb MOAMMULNPOBAHBI 3aMEHON
Ha 4PYryi0 aMUHOKMCNOTY, BKITHOMEHME KOTOPOW, NO CYLLECTBY, HE BNUSAET HA PEaKkTUBHOCTb
T-KNeTkKn N He ycTpaHseT ceasbiBaHue ¢ cootseTcTByoWmMM MHC. Takum obpasom,
NOMUMO AAHHOrO YCrOBUA, NENTUL NO M30OpeTeHno MOXET ObiTb NtobbiM NenTugom (B
obo3Ha4YeHne KOTOpOro aBTOPbl  M30OPETEHWUS  BKIKOYAKT  ONWronenTugabl  Unu
nonvnNenTuabl), KOTOPbIN BKMOYAET aMWHOKUCIOTHbIE MNOCNEAOBaTENbHOCTU WU KX

y4acCTOK UNn UX BapuaHT, Kak gaHo.

Tabnvua 3: BapuaHTtbl 1 yqactok nentugos B cootseTctBmm ¢ SEQ. ID NO: 1 no 33

Mosnuna | 1 2 |3 |4 (5 |6 |7 (89 |10

CDC2-001 Koa nentuaa LY |Q[I L |Q |G |I V | F

SEQID 1 BapuaHThl F
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L
I
F L
F I
Mosnuna | 1 2 6 9
ASPM-002 Kog nentunga S |Y W |
SEQID 2 BapuaHThl F
L
F
F L
F F
Mosnuma | 1 2 6 9
UCHL5-001 Koa nentuaa N |Y | L
SEQID 3 BapunaHThbl F
F
I
F F
F I
Mosnuna | 1 2 6
MET-006 Kop nentupa S |Y F
SEQID 4 BapuaHTbl F
L
I
F F
F I
Mosnuna | 1 2 6 9
PROM-001 Kop nentupa S |Y P L
SEQID 5 BapuaHThl F
F
I
F F
F I
Mosnuna | 1 2 6 9 |10
MMP11-001 Kop nentunga V | W T T |F
SEQID 6 BapuaHThl Y
F
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Y L
Y I
F L
F I
Mosnuna | 1 2
MST1R-001 Kog nentunga N |Y F
SEQID 7 BapuaHThl F
L
I
F L
F I
Mosnuma | 1 2 9
NFYB-001 Koa nentuaa V |Y |
SEQID 8 BapunaHThbl F
L
F
F L
F F
Mosnuna | 1 2 9
SMC4-001 Kop nentupa H |Y F
SEQID 9 BapuaHTbl F
L
I
F L
F I
Mosnuna | 1 2 9 |10
UQCRB-001 Koa nentuaa Y |Y K | L
SEQID 10 BapuaHThl F
F
I
F F
F I
Mosnuna | 1 2 9
PPAP2C-001 Kop nentunga AlY L
SEQID 11 BapuaHThl F
F
I
F F
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F I

Mosnuna | 1 2 4 9

AVL9-001 Kog nentunga F |Y L
SEQ ID 12 BapuaHThbl F

F

I

F F

F I

Mosnuna | 1 2 4

NUF2-001 Koa nentunga V |Y | F
SEQID 13 BapuaHThl F

L

I

F L

F I

Mosuyua | 1 2 4

ABL1-001 Koa nentuaa T |Y L
SEQ ID 14 BapuaHThbl F

F

I

F F

F I

Mosnuna | 1 2 4 9

MUC-006 Kop nentupa N |Y |
SEQID 15 BapuaHThl F

F

L

F F

F L

Mosnuna | 1 2 4 9

ASPM-001 Kop nentuga R |Y w |
SEQID 16 BapuaHThl F

F

L

F F

F L

Mosnuna | 1 2 4 9

EPHA2-005 Kop nentunga V |Y L




-89 -

SEQID 17

BapuaHTbl

Mosnuna | 1

MMP3-001

Kog nentunga

SEQID 18

BapuaHTbl

<| M| N M| ™

Mosnuma | 1

NUF2-002

Koa nentuaa

SEQID 19

BapuaHTbl

<| | df <| <

Mosnuna | 1

PLK4-001

Kop nentupa

SEQID 20

BapuaHTbl

| <| S| <| <

Mosnuna | 1

ATAD2-002

Kog nentupa

SEQID 21

BapuaHTbl

M| <[ N M| ™

Mosnuna | 1

COL12A1-001

Koa nentunga

SEQID 22

BapuaHTbl

M| <| N T ™
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F
F

Mosnuna | 1 2

COLBA3-001 Kog nentunga S |Y
SEQID 23 BapuaHThl F
F

F

Mosnuna | 1 2

FANCI-001 Koa nentunpa F |Y
SEQID 24 BapuaHThl F
F

F

Mosuyua | 1 2

RSP11-001 Koa nentuaa Y |Y
SEQ ID 25 BapuaHThbl F
F

F

Mosnuna | 1 2

ATAD2-001 Kog nentupa AlY
SEQ ID 26 BapuaHThl F
F

F

Mosnuna | 1 2

ATAD2-003 Kop nentunga L |Y
SEQ ID 27 BapuaHThl F

Mosnuna | 1

10
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HSP90B1-001 Koa nentuga K T F
SEQ ID 28 BapuaHThl F
L
I
F L
F I
Mosnuna | 1 2 5 10
SIAH2-001 Kog nentunga V | F A F
SEQ ID 29 BapuaHThl Y
L
I
Y L
Y I
Mosuyua | 1 2 5
SLC6A6-001 Koa nentupa V |Y W
SEQ ID 30 BapunaHThbl F
F
F
Mosnuna | 1 2 5
IQGAP3-001 Koa nentuaa V |Y
SEQ ID 31 BapuaHTbl F
F
F
Mosnuna | 1 2 5
ERBB3-001 Kog nentupa V |Y
SEQ ID 32 BapuaHThl F
F
F
Mosnuna | 1 2 5 10
KIF2C-001 Kop nentunga | Y L
SEQ ID 33 BapuaHThl F




-92 -

F F
F
Mosnuma | 1 2 6 9 |10
CDC2-001 Koa nentuaa L |Y Q V |F
SEQID 1 BapuaHThl F
L
I
F L
F I
Mosnuma | 1 2 6 9
ASPM-002 Koa nentunga S |Y w |
SEQID 2 BapuaHThl F
L
F
F L
F F
Mosuyua | 1 2 6 9
UCHL5-001 Kog nentupa N |Y | L
SEQID 3 BapuaHTbl F
F
I
F F
F I
Mosnuna | 1 2 6
MET-006 Kop nentupa S |Y F
SEQID 4 BapuaHThl F
L
I
F F
F I
Mosnuna | 1 2 6 9
PROM-001 Kop nentunga S |Y P
SEQID 5 BapuaHThl F
F
I
F
I
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Mosnuma | 1 2 9 |10
MMP11-001 Kog nentunga V | W T |F
SEQID 6 BapuaHThl Y
F
L
I
Y L
Y I
F L
F I
Mosnuma | 1 2
MST1R-001 Koa nentunga N |Y F
SEQID 7 BapuaHThl F
L
I
F L
F I
Mosuyua | 1 2 9
NFYB-001 Kog nentupa V |Y |
SEQID 8 BapuaHTbl F
L
F
F L
F F
Mosnuna | 1 2 9
SMC4-001 Kop nentupa H|Y F
SEQID 9 BapuaHThl F
L
I
F L
F I
Mosnuna | 1 2 9 |10
UQCRB-001 Koa nentuaa Y |Y K |L
SEQID 10 BapuaHThl F
F
I
F
I
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Mosnuma | 1 2 4 9

PPAP2C-001 Kog nentunga A \/ L
SEQID 11 BapuaHThl F

F

I

F F

F I

Mosnuma 2 4 9

AVL9-001 Kog nentuga F |Y L
SEQID 12 BapuaHThl F

F

I

F F

F I

Mosuuyua | 1 2 4
NUF2-001 Koa nentuaa V |Y |

SEQ ID 13 BapuaHThbl F

L

I

F L

F I

Mosnuna | 1 2 4 9

ABL1-001 Kop nentupa TI|Y N L
SEQID 14 BapuaHThl F

F

I

F F

F I

Mosnuma | 1 2 4 9

MUC-006 Kop nentuga N |Y E |
SEQID 15 BapuaHThl F

F

L

F F

F L

Mosnuna | 1 2 4 9

ASPM-001 Kop nentunga R |Y w |
SEQID 16 BapuaHThl F
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F

L

F F

F L

Mosnuma | 1 2 9

EPHA2-005 Kog nentunga V |Y L
SEQ ID 17 BapuaHThbl F

F

I

F F

F I
Mosnuna | 1 2

MMP3-001 Koa nentunpa V |F F
SEQ ID 18 BapunaHThbl Y

L

I

Y L

Y I
Mosnuna | 1 2

NUF2-002 Kop nentupa R |F F
SEQID 19 BapuaHTbl Y

L

I

Y L

Y I

Mosnuna | 1 2 9

PLK4-001 Koa nentuaa Q|Y L
SEQID 20 BapuaHThl F

F

I

F F

F I

Mosnuna | 1 2 9

ATAD2-002 Kop nentunga K |Y L
SEQID 21 BapuaHThl F

F

I

F F
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COL12A1-001

Koa nentuga

SEQ ID 22

BapuaHTbl

m| <[ N ™

COL6A3-001

Koa nentunga

SEQID 23

BapuaHTbl

M| <[ N M| ™

FANCI-001

Koa nentuaa

SEQ ID 24

BapuaHTbl

M| <[ N T ™

RSP11-001

Kop nentupa

SEQID 25

BapuaHTbl

M| <[ N M| T

ATAD2-001

Kop nentuga

SEQ ID 26

BapuaHTbl

M| <[ N M| ™

ATAD2-003

Kop nentunga

Mosnuma | 1

\Y
Mosnuma

S
Mosuuyua

F
Mosnuna | 1

Y
Mosnuna | 1

A
Mosnuna | 1

L

<| N M| m
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SEQ ID 27 BapuaHThbl F
F
F
Mosnumsa 2 5 10
HSP90B1-001 Koa nentunga K |Y T F
SEQ ID 28 BapuaHThl F
L
I
F L
F I
Mosnuma | 1 2 5 10
SIAH2-001 Koa nentuaa V |F A F
SEQ ID 29 BapuaHThbl Y
L
I
Y L
Y I
Mosnuna | 1 2 5
SLC6A6-001 Kop nentupa V |Y W
SEQ ID 30 BapuaHTbl F
F
F
Mosnuna | 1 2 5
IQGAP3-001 Koa nentuaa V |Y \/
SEQ ID 31 BapuaHThl F
F
F
Mosnuna | 1 2 5
ERBB3-001 Kop nentunga V |Y K
SEQ ID 32 BapuaHThl F
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F F
F I
Mosvumss |1 |2 |3 |4 |5 |6 |7 [8 |9 |10
KIF2C-001 Koa nentuaa I Y [N [G [K F |D|L (L
SEQ ID 33 BapuaHThl F
F
I
F

Bonee AnuHHbIE nenTuabl Takke MOryT ObiTb MPUrOAHBIMW. Takke BO3MOXHO,
ytobbl anutonbl MHC | knacca, xoTa OHM OObIMHO MMET AnvHY Mexay 8-11
aMUHOKMCNOTamMK, reHepupoBanucb MNpu npoueccuHre nentugos M3 Gonee ANWHHbIX
nenTnaoB unu 6enkoB, BKMIOYAOLWMX WCTUHHBLIA 3nuTon. [1peanoyTUTEnbHO, YTOObI
ocTaTku, KOTOpble MNPUMBIKAT K WCTUHHOMY 3MuTOMYy, NO CYyLWEeCTBY, HE BNUANM Ha
NPOTEONUTMYECKOE pacLUenneHne, Heobxoagnumoe Ans BbIABNEHWUS UCTUHHOMO 3nuTona BO

BPEMS MpoLeccuHra.

CoOTBETCTBEHHO, B HacTOALEM W300PETEHUM NPEANOXEHbl TaKXe nenTuiabl n
BapuaHTbl anutonoB MHC knacca |, B KOTOpbIX yKasaHHbIA NenTua wunu BapuaHT UMeeT
obwyto anuHy ot 8 go 100, npegnoyuTuTtensHo ot 8 o 30, n, Hanbonee npeanoYTUTENLHO,

oT 8 go 14, a menHo 8, 9, 10, 11, 12, 13, 14 aMMHOKMNCNOT.

Pasymeetcs, nentua wnu BapuaHT B COOTBETCTBUMM C HACTOSALWMM U30OpeTeHnem
Oyaer obnagaTb CNOCOOHOCTBID CBA3LIBATLCA C MOMEKYNOW [MaBHOMO  KOMMeKkca
rucrocosmectumocTu denoseka (MHC) | knacca. CesasbiBaHMe nentuaa vnv BapuaHTta C

komnnekcom MHC moxeT ObITb NPOBEPEHO crocobamu, N3BECTHLIMU U3 YPOBHS TEXHUKM.

B 0cOGEHHO MpPeanoYTUTENBHOM BapuaHTe OCYLLECTBNEHUSA U300PETEeHUs NenTuA
COCTOMT WMW MO CYLUECTBY COCTOMT M3 aMWMHOKUCMOTHOW MOCNeaoBaTenbHOCTU B
cooTBeTcTBUM ¢ SEQ ID NO: 1 no SEQ ID NO: 95.

«CocroAwmn no cywectsy M3» nogpasyMeBaeT, YTO MenTui B COOTBETCTBUU C
HacToSALWMM M30BpPETEHNEM, NOMUMO MOCINEAOBATENBHOCTM B COOTBETCTBUM C Nobon 13
SEQ ID NO: 1 no SEQ ID NO: 95 unM OgHMM M3 WX BapUaHTOB, COAEPXKUT

AononHUTenbHble Haxogswmecs Ha N- u/vnu C-koHue parmMeHTbl aMUHOKUCTIOT, KOTOpbIe
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He ABNSOTCA MO CyLecTBY hoOpMMPYIOLLMMK YacTb nentuga, kotopas yHKLUOHUPYET Kak

anuton ans anutona monekyn MHC.

Tem He MeHee, 3TU dparmMeHTbl MOrytT ObITb BaXHbl Ana obecneyeHus
3EKTMBHOrO BBEAEHUA MenTuja B COOTBETCTBUM C HacCTOAWMM U3oOpeTeHnem B
kneTkn. B ogHOM BapuaHTe OCyLECTBNEHNA HacTosALero n3obpeteHms nentug aBnaeTca
cnntbim 6enkom, KOTopbI BkNtovaeT, Hanpumep, 80 N-TepMuHanbHbIX aMmuHOKMCNOT HLA-
DR aHTuren-accoynmposaHHon nHBapmaHTHon uenu (p33, B ganbHenwem “li”), Kak B3sTbIn

13 6aHka gaHHbix NCBI, nHBeHTapHbI Homep - GenBank Accession-number X00497.

Kpome TOro, mentva wnu BapuaHT MOXET ObiTb Aanee moguduympoBaH Ans
ynyyLleHns cTabunbHOCTU W/unu cBsAsbiBaHMS ¢ Mmonekynamu MHC B uensix nonyyeHus
fonee cuUNbHOrO MMMYHHOrO oTBeTa. MeToabl AN TakoW ONTUMM3ALMU NENTULHOW
nocnesoBaTernbHOCTU XOPOLLO M3BECTHbl M3 YPOBHS TEXHWKM W BKMKOYAIOT, Hanpumep,

BBeAEeHMEe peBepCUpOoBaHHbIX NeNTUAHbIX NN HENENTUAHbIX CBSA3EN.

B pesepcnpoBaHHOW NENTUAHOWN CBA3N aMWHOKWUCMOTHbBIE OCTaTKM NPUCOELUNHEHbI
He nentuaHbiMn cBasammn (-CO-NH-), a nentuagHasa cBaA3b peBepcupyeTcs. Takue petpo-
WHBEPTMPOBAHHbIE NENTUAOMUMETUKA MOTYT ObITb NOMyYEHbl METOAAMW, U3BECTHBIMU U3
YPOBHS TEXHUKN, HaNpUMep, TakMMK, Kak onucaHo B pabore Meziere u coaBTopoB (1997)
J. Immunol. 159, 3230-3237, BKMIOYEHHOW cCkoga MyTeM CCbIMKW. 3TOT NpUHUMN
OXBaTblBAET MOMy4eHME NCEBAOMENTUAOB, COAEpXKalMX M3MEHEHUS, KOTOpble
OXBaTbIBaOT OCTOB, HO He opueHTaumo OokoBbIX Lenen. Meziere n coastopbl (1997)
MoKasbIBatoOT, YTO 3TW NCEeBAOMNENTUAbI NPUroaHbl Ans ceasbiBaHus ¢ MHC n otesetos T-
XernnepHbIX KNEToK. PeTpo-nHBEPTUPOBaHHbIE NENTUAbI, KOTopble cogepxart caasn NH-CO

BMecCTO nentuaHbix ceasen CO-NH, HamHoro 6onee yCTonumBbl K NPOTEONN3Y.

HenentugHon cBasblo, apnawTtcs, Hanpumep, -CHx-NH, -CH2S-, -CH2CHg-,
CH=CH-, -COCH>-, -CH(OH)CH2-, n -CH.SO-. B nareHte CLUA 4 897 445 npennoxeH
cnocob TBepaodasHoro cuHTesa HenentuaHbix cBsasen (-CH2-NH) B nonunentuaHbix
Lensix, KOTOpble BKIMOYaOT MNOMUMNENTUAbI, CUHTE3NPOBAHHbIE C  WUCMOMb30BaHUEM
CTaHAapPTHOM METOAMKN, W HENENTUAHYI CBSA3b, CUHTE3UPOBAHHYK MpU  peakymm

amuHoanbaernaa n ammHokmcnotbl B npucytcteum NaCNBHa.

MenTuabl, BKMOYaoLWMe MNOCNefOoBaTENbHOCTY, OMUCAHHbIE BbIE, MOryT ObiTb

CUHTEe3npoBaHbl C AOMNONHUTENbHBIMA XUMUYECKMMU rpynnamMmn, HaxoadlwMMnca Ha Ux
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aMUHHOM /NN KapBbOKCUNBHOM KOHLaXx, ANs YBENUYEHNsa cTabunbHOCTKN, BMONOrn4eckomn
AOCTYMHOCTU u/unn adpdmHHOCTM nenTngos. Hanpumep, ruapodobHbIE rpynnbl, TaKne Kak
kapbOBEH30KCUIbHbIE, AaHCUMbHBLIE UMM TPET-OYTUNOKCUKAPOOHUNbHbBIE TPYMMbl, MOFyT
ObITb po06aBneHbl K aMnHO-KOHUaM nentuaos. MogobHeim obpasom, aueTunbHasa rpynna
nnn 9-PTopeHNNMETOKCU-KapBboHUNBbHAasA rpynna MoXeT ObiTb BBEAEHA B aMUHHbIE KOHLbI
nentngos. Kpome TOro, ruapodobHas rpynna, TPeT-OyTMNOKCUKapOboHUnbHas wunu

amuaHas rpynna Moxet ObiTb gobaBrneHa k KapboKCUbHbIM KOHLaM NenTuaoB.

Hanee, Bce nentnabl NO U30OPETEHMIO MOryT ObiTb CUHTE3UPOBAaHbI B LIENSAX
N3MEHEHMST UX NPOCTPAHCTBEHHOW KOHUrypauun. Hanpumep, MOXeT ObiTb MCNONb30BaH
D-usomep ogHoro unu 6onee amMMHOKMUCIIOTHBIX OCTarkoB nentuaa, a He obbluHbIA L-
nsomep. bonee Toro N0 MeHbLUEN MEPE OAUH U3 aMUHOKUCINOTHBIX OCTaTKOB NENTULOB NO
N306pETEHNIO MOXET ObITb 3aMELLEH OAHUM M3 XOPOLLO U3BECTHbIX HE BCTPEYAIOLNXCH B
NPUPOAE aMUHOKUCITOTHbIX OCTaTKOB. VI3MEHEHUs1, Takme Kak JaHHble, MOryT CAYXWUTb AN
MOBbILEHUS CTAOUNBHOCTKN, BUONOrNMYECKON AOCTYNHOCTU W/WMNU CBA3bIBAKOLMX CBOWCTB

nenTUAoB NO U30OPETEHMIO.

MoaoBHbiM ob6pasom, nenTug Wnn BapuaHT MO U30OPETEHMIO MOXET ObiTb
MOANPULMPOBAH XMMUYECKMM CNOCOBOM NOCPELCTBOM pPeakUUmn OTAEMNbHbIX aMUHOKUCTOT
Kak Ao, Tak U nocne cuHtesa nentmaa. MNpumepbl Taknx MogmndmrKaLnuin XopoLLO U3BECTHbI
N3 YPOBHSA TEXHMKKN K obobLyaroTcs, Hanpumep, B pabote R. Lundblad, Chemical Reagents
for Protein Modification, 3rd ed. CRC Press, 2005, koTopas BKMOYEeHa B ONUCaHMe nyTem
CCbINMKK. XuMUYeckas Moaudukaymsi amUHOKMCNOT BKMNOYaeT, HO ©6e3 orpaHumdeHus,
MOAUMUKALMIO C MOMOLLbIO auuMnMpoBaHus, aMUAVHMPOBaHME, MUPUAOKCUNUPOBaHUE
NIM3MHa, BOCCTAHOBUTENbHOE anknnumpoBaHue, TPUHUTPOOEH3NNINPOBAHME aMUHHBIX TPy
2,4,6-TpuHnTpobensoncynboHoson  kucroton  (TNBS), amugHyio  moaudukaymio
KapOOKCUMbHbBIX Tpynn U CyNbMruapunbHy0 MOANMMKaALWIO C MOMOLLbID OKUCMEHMWSA
HaAMYpPaBbMHOW KUCIOTOW LUUCTENHA A0 LMCTEMHOBOW KUCMOTbI, 00pa3oBaHMe PTYTHbIX
NpoOu3BOAHbLIX, OOpasoBaHMe CMELUaHHbIX AUCYNbPUaoB C  APYrMMUM  TUOMOBbIMU
COEQVHEHNSMK, peakuyno ¢ ManeuMmmgom, KapOOKCUMETUNUPOBAHME WMOAOYKCYCHOM
KACMOTON Mnu nogauetammaom u kapbamomnmpoBaHue LuaHaTtoM npu WeEeno4YHOM YpOBHE
pH, xoTs He orpaHnuyMBascb MMmK. B 3TOom CBA3M cneumanuct gaHHoOW obnactu MOXET
NpoKoHcynbTUposaTtbes ¢ rmason 15 B Current Protocols In Protein Science, Eds. Coligan
n coaetT. (John Wiley & Sons NY 1995-2000) gna nonyyeHuns 6Gonee obLimMpHOW

WHhopMaLMM O METOAAX, CBA3AHHbIX C XMMUYECKON Mogudukaumen 6enkos.
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Bkpatue, mogudvkaymsa, Hanpumep, OCTaTkoB apruHuna B 6enkax 4acto ocHoBaHa
Ha peakuuu BULUUHANbHbIX AMKAPOOHUMNbHBIX COEAMHEHWUN, TakUX Kak PeHWNrnmMokcarb,
2,3-6yTaHamMoH 1 1,2-umknorekcaHgnoH, ¢ obpasoBaHMemM appykta. Opyrum npumepom
ABMAETCA peakums METUNIMMoOKCans C ocTatkamu apruHvHa. LnctemH moxet ObiTb
mogudpmumposaH 6e3 conyTCTBYOLWEN MOAMMUKALUMN APYTUX HYKNEOMUIbHbIX CauToB,
Takmx Kak NU3UH U TUcTuauH. B pesynerate ans mogudukauum UUCTeMHa [OCTYMHO
fonbwoe uucno peareHToB. Beb-cantbl komnaHwun, Takmx kak Sigma-Aldrich
(http:/mwww.sigma-aldrich.com), npegoctaBnalT UHPOPMaUUIO Mo  cneynuuyeckum

BeLecTBam.

Takke pacnpocTpaHeHa CenekTUBHas peaykumns AUcynbduiHbIX CBsiden B Oenkax.
AucynbduaHble cBsA3M MoOryT ObiTb 0Opas3oBaHbl M OKUCIEHbl BO BPEMSI TEMNOBOW

obpaboTkn BruothapmaleBTUHECKNX CPEACTB.

K-peareHT ByaBopaa MOXeT mcnonb3osarbCa AN Mogudumkaumm cneymnunyeckmx
OCTaTKoOB rMOTaMMHOBOM KMcnoTbl. N-(3-(aumetnnamuHonponun)-N-atunkapbogummmng
MOXET WCNOonb30BaTbCs AN 0OpasoBaHUSA BHYTPUMOMEKYNSPHbIX MOMEPEYHbIX CBA3EN

MeXay OCTarkoM nMn3nHa N OCTarkom rMIOTAMUHOBOW KUCTOTbI.

Hanpumep, auatunnupokapboHaT SBNSETCA peareHToM Ans  Mogudukauum
oCcTaTkoB ructuauna B Oenkax. [MCTUAMH MOXeT Takke OblTb MoAaMMUMpoBaH npu

Mcnonb3oBaHUn 4-rnapokCcu-2-HoHeHana.

Peakynsi ocTatkoB NU3MHa U APYrux O-aMWHHbIX FPYMNM MonesHa, Hanpumep, npu
CBAA3bIBAHMW NENTUAOB C MNOBEPXHOCTAMM WM MOMNEPEYHON CLUMBKE (KPOCC-FIMHKUHT)
6enkos/nentTnAoB. JIM3MH SBNAETCA CalnTOM MNPUCOEAUHEHUS NONU(STUNEH)IMUKONS U

OCHOBHbIM CaiTOM MOAUMDUKALUA NPY MMMKO3UNMPOBaHUN GEnKoB.

Ocrtatkm mMmeTMoHuHa B Oenkax MoryT ObiTb MOAUMULUMPOBaHbI C MOMOLLbIO,

Hanpuvep, nogauetamuaa, SpomMaTnamuHa u xnopamuHa T.

TeTpaHutpometaH u N-auyetunumuaason MoryT ObiTb  MCMONb30BaHbl AN
MoaudmkaLmMm ocTaTkoB TMpo3una. MonepeyHas clumBka Yepes obpasoBaHue AUTMPO3NHA

MOXET ObITb NPOU3BELEHA C MOHaMU NEPEKMCY BOAOPOAa/MEAN.
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B nocnegHux muccneposaHmax no mogudukaumm tpuntodaHa mcnonb3ytotes N-
OpOMCYKUMHUMWUG,  2-TUAPOKCU-5-HUTpobeHsunbpomng wvnn  3-6pom-3-metunn-2-(2-

HuTpodeHnnmepkanTo)-3H-nHgon (BPNS-ckaron).

YcnewHasa wmoaudukaums TepanesTuyeckux 6Genkos u  nentugoB ¢ PEG
(NONU3aTUNEHrNMKONEM) 4YacTo CBA3aHa C YBEMWYEHWEM Monynepuoja LMpKynauum npu
nornepeyHon cwmeke 6enkos C rnyrapanbAerniom, NOnU3TUNEHITIMKOMNb-ANAKPUIaTOM Wt
dopmanbaernaom NCnonb3yeTca ANa NonyvYeHua rugporenen. Xmmmyeckas moamdukauyms
annepreHoB Ans UMMyHOTepanuM 4Yacto AOCTUraeTca npy kapbamounupoBaHnUn LuaHaTom

Kanusa.

MNentng wnu BapuaHT, B KOTOPOM NENTUA MOAUMULMPOBaAH WNN  BKIHOYaET
HenenTuaHble CBA3W, HABNSAETCA NPEeANOYTUTENbHLIM  BapUAHTOM  OCYLLECTBMEHUA
nsobpeteHuns. Kak npasuno, nentuabl 1 BapuaHTbl (MO MEHbLUEN Mepe Te, YTO cogepxart
NenTuiHble CBA3WM MEXAY aMUHOKUCIOTHbIMW OCTarkamu) MoryT ObiTb CUHTE3MPOBaHbI
Fmoc-nonvamumaHbim cnocobom TBepaodasHoro NenTuLHOro CUHTE3a, Kak packpbito y Lu
n coastopoB (1981), n B npunararowmxca ceoinkax. BpemeHnHas sawura N-ammHorpynnbi
npoussogmTca  rpynnon  9-conyoperHunmermnokcukapbonnn  (Fmoc).  lMosTopHOE
pacLiennieHne 3TOM BbICOKO Lenove-nabunbHon 3aWMTHOM rpynnbl OCYLLECTBNSAETCS Npu
ucnonbsosaHum 20% nunepmavHa B N, N-gumetmndgopmammge. PyHKLMOHANBHOCTH
OokoBOW Uennu Moryt ObiTb 3awuwleHbl kak ux OytunoBble acdupbl (B criyyae
CEPVHTPEOHMHA N TUPO3MHA), OyTUNOBbIE CMOXHbIE 3uUpbl (B Cryvyae rMioTaMUHOBOM
KACIMOTbl U acnaparnHOBOW KUCHOTbI), OyTunokcmkapboHMNoBOE Npou3BogHOE (B Criyyae
NN3UHa 1 TMCTUANHA), TPUTUIOBOE NPOU3BOAHOE (B Criydae LUMCTEUHA) N NPOU3BOAHOE 4-
METOKCK-2,3,6-TpumeTunoeH3oncynboHnna (B crnyvyae apruHuHa). [ae rmoTamuH unm
acnaparvH ansotca C-TepMyHanbHbiMKM OCTaTtkamu, Ans 3awmTbl (PYHKLMOHANbHOCTU
BokoBomn aMmmgo-Lenu ucnonb3yetca  4,4-anMeTokcnbeHsrngpunbHas rpynna.
TeBepaodasHbI HOCUTENb OCHOBaH Ha NONUMEpPe NonMAMMETUNakpunammnga, CoCTosLeM
n3 Tpex MOHOMEPOB: AVMeTunakpunammaa (ocToB-MOHOMED), Buc-
akpunounaTuneHanammHa (Kpocc-NiMHKEP) U METUMOBOro admpa akpunouncapkosnHa
(dbyHKUMOHaNM3MpyOWMN ~ areHT).  Mcnonb3oBaHHbBIM — areHToM ¢ pacllennsieMbimM
COEAVHEHNEM nMenTua-cMona  SABMSETCS  KMCNOTHO-nabunbHoe npoussogHoe  4-
MO POKCUMETUIPEHOKCUYKCYCHON  KMCNOTbl. Bce  aMWHOKMCNOTHblIE  MPOM3BOAHbIE
£06aBnATCA Kak X NPed@OpMUPOBAHHBIE CUMMETPUYHbIE aHIMAPUAHbIE MPOM3BOAHbIE 3a
WCKNIOYEHNEM acnaparuHa v rmoTamMmuHa, KoTopble 4o06aBnaoTCs C NPUMEHEHUEM MeTOoAa

obpartHoro coeguHeHunsi, onocpepgosaHHoro N,  N-auumknorekcunkapbogummng/1-
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rmgpokcnbensorpmasonom. Bce peakumm coyeTaHUss U CHATUS  3aWUTHBIX  rpynn
OTCNEXMBANMCb C MOMOLLbIO HUHMUAPUHA, TPUHUTPOOEH30MNCYNbPOHOBON KUCNOTbI UMK
TEXHOMNOMNMN KOHTPOIMSA U3OTUHOM. [locne 3aBepLUeHnss CMHTEe3a NenTuabl OTLUENNAITCS OT
CMOIbI-HOCUTENA COMNYTCTBYIOLWUM YyAaneHMemMm 3awuTHbIX rpynn GokoBoW uenu npu
obpabotke 95% TPUDTOPYKCYCHOW KNCNOTON, coaepxawlen 50% nornotutens nNpuMecen.
OBbIYHO MCroNb3yeMble MOrMOTUTENM BKMYAKT 3TaHAUTWUOMN, (PEHOM, aHU30Mn N BOAY,
OKOHYaTenbHbI BbIOOP 3aBUCUT OT COCTaBMSAIOWMUX aMWHOKUCIIOT CUHTE3UPYEeMOro
nentuaa. Takwke BO3MOXHA KOMOMHaUua TBepAodasHbIX U KUAKOMa3HbIX METOAOB ANA
cuHTesa nentuaos (cm., Hanpumep, Bruckdorfer, Marder n Albericio 29-43 u coasT. 29-43 u

npunaraemble CCbIfKKn).

TpUTOPYKCYCHYIO KMCMOTY YAANSIOT BbiNnapuBaHWEM B BakyymMe C MOCneyoLum
M3MENbYEHNEM C AWITUMOBbIM 3PMPOM ANsi MOMyYeHUss cblporo nentuaa. Jlobbie
npeacTaBneHHble MOrMOTUTENW YAAnNsATCS MPOCTOW TEXHOMOrMeN 3KCTpakuuu, KoTopas
npv nnodunusayumn BOAHON asbl NO3BONSET NONYYUTb CbipO Nentug 6e3 nornoTutenen.
PeareHTbl Ans cuHTE3a MENTMAOB, Kak MPaBWMO, UMEKTCS B Hanmuuuu, Hanpumep, B
Calbiochem-Novabiochem  (Benukobputanusa)  Ltd, HortmHrxam, NG7  2QJ,

Benvkobputanus.

Ouuctka MoXeT ObITb Npou3BeaeHa Nobon METOAMKON MM KOMOMHaUMEn Takux
METOAMK KaK pekpucTannusaums, 9KCKNIO3MOHHaa (no pasmepy) xpomarorpadpus,
NoHoobMeHHas xpomartorpadus, xpomarorpacdus rmgpodobHOro B3aMMOLENCTBUSA U
(0Obl4HO) oOOpalleHo-thaszoBas BbICOKOIMMEKTUBHAS KUAKOCTHAS Xxpomarorpacus ¢

NCMonb30BaHWeM, K MPUMEPY, rPaLUEeHTHOro pasaeneHns B CUCTEME aLeTOHUTpUN/soaa.

AHanua nentuaoB MOXET ObiTb MPOM3BEAEH MPU UCMONb30OBaHUM TOHKOCITONHOW
xpomarorpachun, anektpodopesa, B 4YaCTHOCTM  KanunnsipHOro  anekTpodopesa,
TBEpaodasHon  akcTpakymm  (TP3), obpawjeHo-has3oBon  BbICOKO3IXDPEKTUBHON
XMAKOCTHOM Xpomarorpadmm, aMmMHOKUCIIOTHOrO aHanuaa nocrne KUCNoTHOro rmaponmsa u
MacCC-CneKTPOMETPUYECKOro aHanusa npu 6ombapgnposke ObicTpbiMu atomamn (FAB), a

Takxe macc-cnektpomeTpuyeckoro aHanmsa MALDI n ESI-Q-TOF.

B ewe ogHOM acnekte wu300peTeHMs NpeanaraeTcsi HyKNeuMHoBas KUcroTa
(Hanpumep, NONUWHYKNEOTUA), KoAupylwass nenTug WnuM  BapuaHT nentmga no
nsobpeteHunto. MNMonnHykneotng Moxet 6biTb, Hanpumep, OHK, kAHK, MHK, LHK, PHK unun

UX KOMOWHaUMAMKW, Kak OAHO-, Tak WWNM ABYXHUTEBbLIMU, MPUPOAHBIMM UMK
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CTabuUnusnpoBaHHbIMM  opMamMy  MOMUHYKNEOTUAOB,  TakMX  Kak,  Hanpumep,
NONUHYKNEeoTHAblI C PochOpPOTUOETHBIM OCTOBOM, Y MOXET COAEPXaTb UMW HE coaepXaTb
WHTPOHbI MPW YCMOBUKW, 4TO MOMUHYKNEOTWUI KOAMPYET nentug. Pasymeercs, Tomnbko
nenTuabl, KOTOpble COAEepXaT BCTpevalolmecs B MpUpose aMUHOKACNOTHbIE OCTaTKu,
NPUCOEAUHEHHbIE  BCTPEYalWMMUCA B NPUMPOAEe NENnTUAHbIMM - CBSA3SIMKW,  MOTyT
KOLMPOBaTLCS MONUHYKNeoTuaoM. Elje B oaHOM acnekte W300peTeHus npeanoxeH
BEKTOP 3KCMpeccun, CrocobOHbIN 3KCnpeccMpoBaTb MONWNENTUA B COOTBETCTBUMM C

nsobpereHmnem.

Bbin  paspaboraH pspg  cnocoboB AnNS  CBA3bIBAHWS  MOMWHYKMEOTUAOB, B
ocobeHHocTn [OHK, ¢ Bektopamu, Hanpymep, C MOMOLLbK AOMNOMHUTEMBHbLIX FMMNKUX
koHuoB. K npumepy, B cermeHT [OHK wmoryt O6biTb poGaBneHbl AONOMHUTENbHbLIE
romononumepHole ydacTtku ana BHeceHus B Bektop OHK. Bektop v cermenT OHK B Takom
criyyae CoeAuHEHbl BOAOPOAHOW CBA3BIO MEXAY AOMOMHUTENbHLIMU FOMOMOMMMEPHBLIMM

KOHLEBbIMW y4acTkamu, obpasys pekomOnHaHTHble monekynbl JHK.

CUHTETUYECKME NUHKEPbI, COAEPXalLUMe OAUH UMM HECKOMNbKO CanTOB PECTPUKLUN,
obecneunBaloT ansTepHaTMBHbIN cnocob npucoegmHeHua cermeHta [HK k BekTopam.
CvHTETMHECKNE TNHKEPbI, COAepXalme psa CanToB PECTPUKLMOHHOW 3HAOHYKNeasbl,
MMEIOTCA B NpoAae B pasfnnyHbIX NCTOYHMKaX, BKtovasa International Biotechnologies Inc,
New Haven, CN, CLLA.

>Xenaembin cnocob6 moaudumkaumm  OHK, kogupyowen nonunentug no
N300pETEHNIO, - 3TO UCMNOMb3OBaHWE LEMNHOW peakyMm NonMMmepasbl, Kak pacKkpbiTO B
pabote (Saiki n coast. (487-91)). 3TOT MeTO4 MOXET ObiTb MCMONbL30BaH ANSA BBEASHUS
OHK B nogxoaswum BEKTOP, HanpuMmep, NPy KOHCTPYMPOBAHUM B MOAXOASALUMX camTax
PECTPUKLMKN, UMK e OH MOXET OblTb MCNonb3oBaH Ans mogudumkadum OHK gpyrumm
NPUrogHbIMM NYTSMW, U3BECTHBIMW U3 YPOBHSA TEXHUKW. ECnn ncnonb3yotca BEKTOPbI, TO

npeanoyvTuTeNnbHbIMU ABNAKOTCA OCNEeHHble UMY a4€HOBUPYCHbIE BEKTOPDI.

3arem [OHK (uwnu B cnyyae peTpoBupyCHbix BektopoB PHK) moxer
3KCMpPEeccmnpoBaTbCA B  MOAXOAALLEro  XO3sMHA Ans  NONyYeHWs  MNOonunenTuaa,
BKMIOYAIOLLEro NENTUL, UNu BapmnaHT no nsobpetenunto. Takum obpasom, AHK, koaupytowas
nenTua wnu BapuaHT Mo U30OPETEHU0, MOXET OblTb MCNONb3OBaHa B COOTBETCTBUM C
M3BECTHBbIMN TEXHUKaMW, MOAUMPUUMPOBaAHHAA COOTBETCTBYIOLMM 0OpasoM C y4yeTom

PackpbITbIX B A4aHHOM OMUCaHWM MAEW, ANSA CO34aHUS BEKTOpa 3KCMPECCUM, KOTOPbIN
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3aTem Ucnonb3yetcs Ans TpaHchopMaLn NOAXOAALLEN KNETKU-X03anHa ANs 3KCNpeccum
1 Nony4YeHust nonunenTuaa no n3obpeTeHunto. Takme TEXHWKM BKIOYaoT T, YTO PacKpbIThl
B narteHtax CLUA 4 440859, 4530901, 4 582 800, 4677 063, 4678 751, 4 704 362,
4710463, 4 757 006, 4 766 075 1n 4 810 648

OHK (vnn B cnyyae petpoBupycCHbIX BekTopoB — PHK), kogupyowas nonvnentug,
npeacTasnsalWmn cobon CoeanHEHME MO MU30OPETEHMIO, MOXET ObiTb MPUCOEANHEHA K
obwmpHOMY psay Apyrux nocneposarencHocten [OHK ana BBeaeHUs B ajekBaTHOro
xo3amHa. OHK-cnytHuk OypeTt 3aBuceTb OT Npupoabl xo3smHa, cnocoba eeepeHus OHK

X03AUHY U OT TOro, XenarenbHO N nogaep>XaHne B 3NNCOManbHOM MUnu VIHTeI'paLWIOHHOIZ

dopme.

Kak npasuno, OHK BBOgUTCA B BEKTOP 3KCMPECCUM, TakOW Kak nnasmuga, C
COOTBETCTBYIOLLEN OpMEHTaUMEN U NPaBUNMbHOM PaMKOW CUMTbIBaHUS akcnpeccun. Ecnu
Heobxoaumo, TOo [OHK moxeT ObiTb coeauMHEeHa C ajekBaTHbIMW HYKNEOTMAHbIMU
nocrneaoBaTenbHOCTAMMU, obecneunBaroLLMMn KOOPAMHALMIO TPAHCKPUNLMN 1 TPAHCAALUN,
pacrno3HaBaeMbiMK KenaTenbHbIM  XO3AMHOM, XOTA TaKMe KOHTPOmMbHbIE 3MEMEHTbI
06bI4YHO NMEIOTCH B BEKTOPE 3KCNpeccun. BekTop BBOAUTCS 3aTEM XO35IMHY CTaH4AaPTHbIMU
cnocobamun. Kak npaeuno, He BCe X03s1€Ba TpaHCHOPMUPYoTCa BekTopoM. MoaTtomy Oyaet
Heobxoaumo BbibpaTtb TPaHCHOPMUPOBaHHbLIE KNETKU-xo3siesa. OaHa U3 TeXHUK otbopa
BKMIOYAET BBEAEHME B BEKTOP 3Kkcnpeccuu nocnegosartensHoctTn OHK ¢ nobbimu
HeOoOXOAUMBbIMM  3rIEMEHTaMM KOHTPOMNS, KOTOpasi KOAMPYET BbIOpPaHHbIM MNPU3HaK B

TPaHCHOPMUPOBAHHOW KNETKE, TAKOW KaK YCTOMUYMBOCTb K aHTUOMOTUKAM.

B kayecTBe ansTepHaTUBbLI reH AN Takoro BbIbMpaemMoro npusHaka MoXeT ObiTb Ha
APYrOM BEKTOPE, KOTOPbIA WUCMONb3yeTcs AN KOTpaHcopMauuu >Kenaemon KneTku-

X03AnHa.

KneTkn-xossieBa, kotopble Obinu TpaHCopMupoBaHbl pekombuHaHTHou OHK no
N306pETEHMNIO, KYNETUBMPYIOT 3aTEM B TEYEHME AOCTATOMHOrO BPEMEHU U NPU aaEKBaTHbIX
YCNOBUSIX, U3BECTHbIX CrieyManuctam AaHHoW obrnacTu, ¢ YY4ETOM PacKpbITbiX B AAHHOM
OMMCaHUN NAEN, YTO BEAET K IKCMPECCUM NONMUMNENTNLA, KOTOPbIN MOCIE 3TOr0 MOXET ObITb

BblAENEH.

M3BECTHO MHOXECTBO CUCTEM 3KCMpeccun, BkroHawmx baktepun (Hanpumep, E.

coli n Bacillus subtilis), ppoxckn (Hanpumep, Saccharomyces cerevisiae), MuLenmanbHbIe
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rpubbl  (Hanpumep, Aspergillus spec.), pacTUTENbHbIE KMETKW, KMETKU KUBOTHbLIX WU
HacekoMmbIX. [pegnodTuTenebHo, YTobbl cucTema Bbina KneTkamm MNeKonUTaLWmMX, TakKumMm

kak knetkn CHO, nmerowmmmncs B Hannuum B ATCC Cell Biology Collection.

TunnyHas KNeTovHas BEKTOPHas nnasmmuga MIeKonuTaroWmnx Ans KOHCTUTYTUBHON
akcnpeccun Bknodaer npomotop CMV unm SV40 ¢ nogxoaswmm KOHUEBbIM Y4acTKOM
nonu-A N Mapkepom YCTOMYMBOCTW, TakMM kak HeoMuumH. OHMM NpUMEpPOM SIBMSIETCA
pSVL, wumerowmmca B Hanuuum B Pharmacia, Piscataway, NJ, CLUA. [lpumepom
WHOYUMPYEMOro BeKTOpa JKcnpeccuu mnekonutarwmux asenserca pMSG, vmerowunca
Takke B Hanuuimnm B Pharmacia. [NpurogHbiMn nnasMmMaHbIMU BEKTOPaMU  LPONOKEN
anaTca pRS403-406 n pRS413-416, U OHW, Kak NpaBumo, UMEKTCA B Hannumm B
Stratagene Cloning Systems, La Jolla, CA 92037, CLUA. MNMna3smuasl pRS403, pRS404,
pRS405 n pRS406 sBnawTcsa APOXOKEBbIMU UHTErpupylowmmy nnasmugamm (Ylps) u
BKNIOYAIOT ApodoKkeBble cenektupyemble mapkepbl HIS3, TRP1, LEU2 n URAS. Mnasmuapl
PRS413-416 aBnAOTCA 4POMCKEBLIMU LLEHTPOMEpPHbIMM nnasmugamm (Ycps). OCHOBaHHbIe
Ha npomotope CMV BekTtopbl (Hanpumep, wu3 Sigma-Aldrich) o6ecneunsator
KPaTKOBPEMEHHYIO UMM YCTOMUMBYIO 3KCMPECCUIO, LMTOMMa3MUYECKYIO 3KCNPECCU0 Unn
cekpeumto 1 N-TepmuHanbHylo unu  C-TEpMUHANbHYIO MapKUMPOBKY B  Pasfn4YHbIX
kombnHaumax FLAG, 3xFLAG, c-myc wnmn MAT. [daHHble cnuTtble Genku no3BonsitoT
BbISIBIEHME, OYUCTKY U aHanm3 pekoMOuHaHTHoro 6enka. CnusHUA ¢ ABOWHOW METKOW

obecnevnBatoT rMBKOCTL NPU BbISIBNEHUN.

CWNbHbIN NPOMOTOPHbBIA  PErYNATOPHbLIN Y4acTOK LMTOMEranoBsmpyca 4enoseka
(CMV) cTumynupyeT KOHCTUTYTUBHbIE YPOBHU 6EMKOBOW 3KCNpeccun, gocturarowme 1 mr/n
B knetkax COS. [na MeHee aKkTMBHbIX KNETOYHbIX NUHUA GenkoBble YPOBHWU OObIYHO
coctasnsoT ~0,1 mr/n. MpucyTcTBre ToUkM Havana pennukauyun SV40 Byaet npuBoguTb K
BbICOKUM ypoBHAM pennukauyumn HK B nogsepxeHHbix pennukaymm SV40 knetkax COS.
Bektopbl CMV, Hanpumep, MOryT coaepxatb TOYKy Hadana ans pennvkaymm pMB1
(npomssogHoe pBR322) B OGakTepuanbHbIX kneTkax, reH b-naktamasbl ans orbopa
YyCTOMUMBOCTU K amnuuymnnuHy y 6aktepumn, hGH polyA n Touky Hauana f1. BekTopbl,
coaepxallue nuaepHyo nocneaosarenbHoCcTb npenpotpuncuHa (PPT), MoryT HanpasnsaTb
cekpeyuto cnutbix 6enkos FLAG B KynbTypanbHyo cpegy Ans OYNCTKM C UCMONb30BaHUEM
aHtuten ANTI-FLAG, cmon v 4vawek. [pyrne BeKTOPbl U CUCTEMbI 3KCMpeccun Ans

NPUMEHEHNA C PpasnnYHbIMA KNEeTKaMUn-xo3deBamMmmn XOpPOLLIO N3BECTHbI U3 YPOBHA TEXHUKW.
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HacToswee nsobpereHue OTHOCUTCS Takke K KNeTKe-X03AUHY,
TPaHCPOPMUPOBAHHON C  MOMOLUBK  MOMUHYKNEOTUAHON BEKTOPHOW  KOHCTPYKLUUN
HacTosilero mns3obpeTteHusa. Knetka-xo3snmH MOXET ObiTb Kak MpPOKapUOTUYECKOW, TaK W
aykapuotmyeckon.  bBaktepmanbHble  KneTkm  Moryt  ObiTb,  NPEANOYTUTENBHO,
NPOKaPUOTUYECKUMN KIETKAMU-XO35E€BAMMN NPU HEKOTOPbLIX YCNOBUAX U OObIYHO SBNSIOTCA
wrammom E. coli, Taknm Kak, Hanpumep, E. coli wtamma DHS, nmerowmmes B Hanuyuu B
Bethesda Research Laboratories Inc., Bethesda, MD, CLUA, n RR1, unmewowmmcs B
Hannuun B AMepukaHckon konnekymm tunos kynetyp ("American Type Culture Collection”
(ATCC)), Rockville, MD, CLUA (Ne ATCC 31343). MpeanoytutenbHble 3yKapuoTuyeckue
KNETKN-XO3A€Ba  BKMIOYAIOT  APONOKM,  KMNETKA  HACEeKOMbIX M MMAEKOMNUTaoLMX,
NPEeANOYTUTENBHO KMETKM MO3BOHOYHbIX, TaKMX Kak Mbllb, Kpbica, obe3bsHa wnu
yeriopeyeckne QubpobrnacTHble KMEeTKM W KMNETOYHbIE JIMHUM TONCTOrO KULLEYHMKA.
OpoxokesBble knetkn-xossieBa BknoyawoT YPH499, YPH500 n YPH501, kotopble, Kak
npaswno, nvetotca B Hanuuum B Stratagene Cloning Systems, La Jolla, CA 92037, CLLA.
MNpeanoyTUTENbHbIE  KIETKU-XO3SeBa  MIEKOMUTAIOWMX  BKMOYAKOT  KMNETKM  ANYHUKA
kmtanckoro xomsika (CHO), wmerowmecs B Hanuuum B ATCC kak CCL61, NIH
ambpuoHanbHble kneTkn weenyapckon mbiwm NIH/3T3, nmerowmecs B Hanuumm B ATCC
kak CRL 1658, nouyeuHble knetkn obesbsaHbl COS-1, nmetowmecs B Hanudmm B ATCC kak
CRL 1650 n knetkn 293, apnsaiopmecs 3MOPUOHANbHbIMU KNETKaMW NEYEHN YenoBeka.
MNpeanoyTUTENbHLIMK  KINETKaMU HacCeKkoOMbIX SBNATCS knetkn Sf9, koTtopble moryT
TpaHCHUUMPOBaTLCA C MOMOLLBIO GakynoBMPYCHbIX BeKTOpoB 3kcnipeccun. O630p B
OTHOLWWEHMM Bblbopa nNOAXOASALMX KMNETOK-XO351€B ANS  3KCMPEeCcCUn MNpeacTaBneH,
Hanpuvep, B nocobun aestopoB Paulina Balbas n Argelia Lorence “Methods in Molecular
Biology Recombinant Gene Expression, Reviews and Protocols», yactb nepsas, BTopoe
nsganve, ISBN 978-1-58829-262-9, u ppyron nutepartype, WM3BECTHOW cCrneyuanucry

JaHHoun obnacTu.

TpaHchopmMaunsa apekBaTHbIX KNETOK-X035€B € nomowbd  mogenn  OHK
HacTosLEero M3o0peTeHNst NPOM3BOAUTCS MPU MOMOLUM XOPOLUO M3BECTHbIX CMOCco6OB,
KoTopble OObIMHO 3@BUCAT OT TuUNa wWcnonb3yemoro Bektopa. OTHOCUMTENBHO
TpaHcopMaLUn NPOKAPUOTUYECKMX KITETOK-XO35€B CM., Hanpumep, paboty Cohen u
coasTopbl (1972) Proc. Natl. Acad. Sci. USA 69, 2110 n Sambrook n coastopbl (1989)
Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory, Cold Spring
Harbor, Hbto-Mopk. TpaHcdhopMaLms ApoXoKeBbIX KNETOoK onuckiBaeTcst B padote Sherman
n coasTopos (1986) Methods In Yeast Genetics, A Laboratory Manual, Cold Spring Harbor,
Hbto-Mopk. Tarke noaxoaut meton Burca (Beggs) (1978) Nature 275,104-109. Yto
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KacaeTcs KNETOK MO3BOHOYHbIX, TO MNOAXOAALME ANS TPaHCMEKUUM Takux KNEeToK
peareHTbl, Hanpumep, docdar kanbumsa un DEAE-gekcTpaH wnm nunocomarnbHble
cocTaBsbl, MMetoTca B Hanuumm B Stratagene Cloning Systems unu Life Technologies Inc.,
Gaithersburg, MD 20877, CLLUA. GnekTponopauyusa Takke nogxoaut Ana TpaHchopmMayuu
n/vnun TpaHCcgEKLMM KNETOK N XOPOLLIO U3BECTHA U3 YPOBHSA TEXHUKM ANA TpaHcopmauum

APOMCKEBbBIX KIETOK, 6aKTep|/|aanb|x KNEeTOK, KNETOK HAaCeKOMbIX N KNETOK NO3BOHOYHbIX.

YcnewHo TpaHCOopMUPOBaHHbIE KMETKW, T.€. KIEeTKW, KOTopble coaepxar
kKoHCTpykuuto OHK HacToswero nsobperenus, moryt ObiTb UAEHTUDULMPOBAHbBI XOPOLLIO
n3BeCTHbiMn crnocobamun, Takumm kak [P AnsrepHatmBHO Hanuume 6enka B

cynepHaTtaHTe MOXET BbIABNATLCA C NPUMEHEHNEM aHTUTEN.

CnegyeT noHUMaTb, YTO HEKOTOPbIE KMETKU-XO35ieBa MO M30OPETEHUIO MOAXOAAT
ANS NOMyYeHWs NenTuaoB NO M30oBpeTeHunto, Hanpumep, BakTepuanbHble, 4PONOKEBbIE
KNETKM W KINEeTKM HaceKoOMbIX. TeM He MeHee, Apyrue KneTku-xo3seBa MOryT ObiTb
NPUroAHbI B KOHKPETHbIX TepaneBTUYECKNX mMeTogax. Hanpwuwmep,
AHTUrEHNPE3EHTUPYIOLLME KNETKN, TaKUe Kak JEHAPUTHbIE KNETKU, MOTYyT C MONb30N ObITb
NCNOMNb30BaHbl ANS 3KCMPECCUMU MENTULOB MO U3OOPETEHMIO Tak, YTO MX MOXHO Oyaer
Harpyatb Ha nogxoaswme monekynol MHC. Takum o6pasom, B HacTosiLemM n3obpereHnm
npeanoXeHa KrneTka-xo3auH, BKMoYaoLLas HyKNeNHOBYIO KUCMOTY UMM BEKTOP 3KCMPECccun

B COOTBETCTBUU C I/I306peTeHI/IeM.

B npegnoytutenbHOM BapuaHTe OCYLUECTBIIEHUS KMNETKA-XO3\IMH  SBNSIETCH
AHTUTEHMNPE3EHTUPYIOLLEN  KNETKOW, B  YaCTHOCTW, AEHAPWUTHOW  KIMETKOW  Unun
aHTUreHnpeseHTupytowen knetkon. Ona AlK, HarpyKeHHbIX PEKOMOUHAHTHBIM CIUTbIM
fenkom, cogepxalum npoctartudeckyto kucnyto gocdarasy (PAP), cenyac npoBoasTcs
nccneaoBaHMs B LENsX NeYeHnsa paka npegcrarensHon xenesol (Sipuleucel-T) (Small EJ
n coaBT. 67-74; Rini n coasTt. 3089-94).

B apyrom acnekte n3obpeTeHuss npeanoxeH cnocob nonyyeHus nentuga unm ero
BapuaHTa; npuyemM crnoco® BKIMIOYAET KyNMbTMBALMUIO KNETKU-XO3SIMHA W BblAeneHue

nenTuaa u3 KrneTkM-xo3siuHa Unm ero KynsTyparnsHOW cpeabi.

B apyrom BapuaHTe OCyLLeCTBReHWs NenTuz, HYKNeuHoBasl KMCMoTa WUnu BEKTop
aKcrnpeccun no ns3obpeTeHuio UCMOonb3yTCs B MeauuuHe. Hanpumep, nentua unum ero

BapMaHT MOXET MPUroTaBnmMBaTbCA ANS BHYTPUBEHHON (i. V.) MHBEKUMN, NOAKOXKHON (S. C.)
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WHBEKUMN, BHYTPUKOXKHOW (i. d.) WHBbEKUMN, BHYTPUOPHOLWMHHOM (i. pP.) WHBEKUMMW,
BHYTPUMbILLEYHON (i. M.) nHbekyun. MNMpegnodtTutenbHble Cnocobbl BBEAEHUSA NENTUAHON
WHBEKUMN BKMOMaT s.c., i.d., i.p., im. n i.v. [pegnoytutenpHble cnocobbl BBEAEHMS
mHbekymn OHK Bkntovarot id., i.m., s.c., i.p. 1 i.v. BBOgUTBCA MOryT, K NpuUMepy, 403bl,
obbvemom mexay 50 mkr u 1,5 mr, npegnoututensHo ot 125 mkr 4o 500 mkr nentuga unm
OHK n 6ygyt 3aBucetb OT cooTtBeTcTBytowero nentuga nnn OHK. [Josnposka B AaHHbIX
npegenax ycrewHo ucnonb3oBanace B MNPeAblAyLMX KIUHUYECKMX MWCCNefoBaHNSAX

(Brunsvig u coast. 1553-64; Staehler n coast. 2007).

Opyron acnekt Hacrosiwero wu3obpeTeHns BKMYaeT cnocod® nony4veHus
aKTUBUPOBAHHbIX T-KNETOK in vitro, npnyem cnocob BKIMIOYAET KOHTAKTUPOBaHWE T-KNeTok
in vitro Cc HarpyeHHbIM1 aHTureHom monekynamm MHC | wnu |l knacca yenoseka,
3KCMPeCcCUpPOBaHHbIMU Ha MOBEPXHOCTU NOAXOASALLEN aHTUrEHNPE3EHTUPYIOLLEN KINETKN Ha
nepuos BPEMEHW, AOCTaTOMHOro ANS akTMBauunm aHTureH-cneyuduyeckum obpasom T-
KNeTkn, TrAe aHTUreH 4BnsieTCs nenTuaoM B COOTBETCTBUM C  U30OpeTeHunem.
MNpennoyTUTEeNnbHO, €criv  AOCTAaTOYHOE  KOMMYECTBO  aHTUreHa [MPUMEHSETCH C

aHTUreHNPE3EHTMPYHOLLEN KNETKOW.

MpeanoyTUTENbHO, €CNN B KNETKE MMEKOMUTaOWMX HE MMEETCS WUNN UMeeTCs
MOHMKEHHbIN YPOBEHb UMW HepocTaTovHas (PyHKUMS NenTuaHoro TpaHcrnopTtepa TAP.
Moaxoasume KNeTKKU, B KOTOPbIX HET nenTuaHoro TpaHcnoprtepa TAP, skntovator T2, RMA-

S u knetkun gposodunbl. TAP - 3TO TpaHCnopTep, CBA3AHHbIN C MPOLECCUHIOM aHTUreHa.

He cnocobHas Harpyxatb NenTUAOM KIETOYHas NUHUSA T2 yenoBeka UMEETCs B
Hannuun B American Type Culture Collection, 12301 Parklawn Drive, Rockville, Maryland
20852, CLWWA nog karanoroebim N2 CRL 1992; kneToyHass nuHMA Apo3odunbl NUHAUS
Schneider 2 nmeetca B Hanuumm B ATCC nop katanorosbim Ne CRL 19863; kneToyHas

nmHua mbiwn RMA-S onnceiBaetcsa B pabote Karre n coast. 1985.

MpeanoyTUTENbHO, €CNM  YyKasaHHas KMeTKa-xo3siH A0  TpaHcdekuyun, no
cywjectsy, He akcnpeccupyet monekynbl MHC | knacca. Takke npeanodTUTENbHO, eCcnu
KNEeTKa-CTUMYNATOP  3KCTPECCUMPYET MONEKyny, BaXHy Ans obecneyeHus curHana
KocTumMmynauun ans T-kneTok, Takyio kak nwbas us B7.1, B7.2, ICAM-1 u LFA 3.
MNocneaoBaTrenbHOCTM HYKMEMHOBBLIX KMCNOT MHOrodncrneHHblx monekyn MHC | knacca un

KOCTUMYNATOPHbIX MOnekyn obueaoctynHel B 6aHkax gaHHbix GenBank n EMBL.
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AHanornyHo, B cnyvae wucnonb3oBaHua anutona MHC | knacca B kauyecTtse

aHTurena, T-knetkm asnstoTca CD8-nonoxurensHbiMy LTI

Ecnn aHTUreHnpeseHTMpytoLasn knetka TpaHcuympoBaHa Ansi 3KCNpeccumn Takoro
3anuToNna, TO NPEANOYTUTENBHO, YTODObI KNETKA BKMOYana BEKTOP 3KCMPEeCCUn, CnocobHbIN
akcnpeccuposarb nentua, cogepxawun SEQ ID NO: 1 no SEQ ID NO: 95 vnmn wmx

BapUaHTHYO aMUWHOKUCIOTHYHO nocneaoBarteribHOCTb.

Ona nonyyenna LTI in vitro moryT ObiTb MCMONb30BaHbI MHOMME Apyrue cnocobsl.
Hanpumep, B cnocobax, onncaHHbIx B paborax Peoples n coast. (1995) n Kawakami n
coaBT.B (1992), MCNONb3YIOTCA ayTONOrMYHbIE OMYXOrb-MHMUNBTPYOLME NUMGPOLUTLI NpU
nonyeHun UTJl. Plebanski n coasT. (1995) gana nonydeHua LTI MUCMNonb3yT
ayTtonornyHele numdounTel nepudepuyeckon kposu (JMNK). Jochmus u coast. (1997)
OonncbIBalOT noryvyeHne ayTtonornyHelx LTJ1 nocpeacTBomM Harpy3ksm nenTUAOM Unu
nonvnenTuaoM Ha  AEHAPUTHbl  KMETOK UM NOCPEACTBOM  UHMPULMPOBaHUA
pekombuHaHTHbIM Bupycom. Hill n coast. (1995) n Jerome u coast. (1993) ana nonyyeHus
aytonornyHbix LTI ncnone3yoT B-knetkn. Kpome Toro, Ans nNonyyYeHus ayTonornyHbIX
LTI moryT ObiTb WUCMOMb30BaHbl Makpodparn, HarpyXeHHble, nenTUAOM  WUnn
nonunNenTuaoM WUNn MHPUUMPOBaHHbIE PEKOMOWHAHTHbIM Bupycom. S. Walter n coasT.
(2003) onucbiBalOT npanMuHr T-KNETOK in Vitro ¢ WUCNONb30BaHMEM WCKYCCTBEHHbIX
aHTUreHnpeseHTUpyoLWmx knetok (aAllK), 4To sSBnseTca Takke NoAXOAAWMUM crnocobom
nony4eHnsa T-kNeTok NpoTMB BbiBpaHHOro nentuga. B gaHHom nccnegosanuu, aAlK 6binu
nonyyYyeHol MNpu  COeAUHEHUM npedopMmnpoBaHHbIX Komnnekcos MHC-nentng ¢
NOBEPXHOCTbID MONMUCTUPONOBLIX YacTuy (MUKpPOCHEpPbl) € MOMOLLLID BUOXMMNYECKOTrO
cnocoba ¢ OGuoTMHOM-CTpenTaBManHOM. [JaHHas cuctema AO0nyCKaeT TOYHbIM KOHTPOMb
nnotHoct MHC Ha aAllK, KOTOpbIi NO3BONSIET CEMEKTUBHO BbI3BaTb BbICOKO- WA
HN3KOaBUAHbIE aHTUreHcneyndunyeckme T-kNeToYHbIE OTBETHI c BbICOKOW
adpdekTnBHOCTBEIO B npobax kposu. Kpome komnnekcos MHC-nentng aAllK gomkHbl
HecTn apyrne 6enkn C KOCTUMYNSITOPHOW akTUBHOCTbLIO, Takme kak aHtutena k CD28,
COeIMHEHHbIE C UX MOBEPXHOCTLIO. Kpome Toro, Takass ocHoBaHHada Ha aAllK cucrema
yacto Tpebyer pobaBneHns COOTBETCTBYIOLUMX PaCTBOPMMbIX (PakTopoB, K NPUMEPY,

UWTOKMHOB, TaKUX KaK UHTEPHENKNH-12.

Mpwn nonyyeHmun T-KNeTok MOryT ObITb TaKXXe UCMONb30BaHbl anmoreHHbIe KNeTky, U
cnocob ana atoro noapobOHO onucbiBaeTcs B narteHTHou 3asiske WO 97/26328,

BKMNIOYEHHOM B KOHTEKCT MYTEM CCbUIKW. Hanpumep, Kpome KneTok Apo3odunbl n T2-
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KNEeToK, AN NpeseHTaunm aHTUreHOB MOTYT UCMONb30BaTbCsA APYrMe KNETKM, Takue Kak
KNeTkn auuyHuka kutauckoro xomsaka (CHO), GakynoBmpyCc-MHPUUMPOBAHHBLIE KIETKU
HacekoMbIX, OaKkTepun, APOXCKM, WHEPULUPOBAHHBIE OCMOBAKLUMHOW KNETKU-MULLEHW.
Kpome TOro, moryt 6biTb MCMONb30BaHbl PacTUTENbHbIE BUPYCHI (CM., Hanpumep, paboTy
Porta n coasT. (1994), B KOTOPON ONUCLIBAETCS Pa3BUTUE MO3aNYHOIO BMPYCa KUTaMCKON

BUrHbI KaK BbICOKOMPOAYKTUBHASA CUCTEMA AN NPEe3eHTaLuM YyXXepOoaHbIX NenTUA0B).

AKTMBUPOBaAHHbIE T-KNETKM, KOTOpble HampasBneHbl NPOTUB MNENTUAOB MO
n306peTEHNIO, NPUrogHbl AN Tepanun. Takum obpasom, B APYroM acnekte nsobpereHus
NPeanoXeHbl akTUBUPOBAaHHbIE T-KMETKW, NOMy4Yyaemble BbILLEYNOMSIHYTbIMM crocobamm

no n3obpeTeHuto.

AKTMBMPOBaHHbIE T-KMETKW, MOMy4YeHHble C MOMOLLBbIO MNPUBELEHHOTO BbILLE
cnocoba, OyayT CenekTMBHO pacrno3HaBaTb KMNETKY, koTopas abeppaHTHO 3Kcrnpeccupyert
nonuvnenTng, BKNOYaOLWMIA aMUHOKMCNOTHYIO nocnegosarenbHocte ¢ SEQ ID NO: 1 no
95.

MpeanoyTnTenbHO, YTOOLI T-KNEeTKa pacnosHaBana KneTtky npu B3auMOAencTBum
nocpeacrtsom ee TKP ¢ komnnekcom HLA/nentna (Hanpumep, coeauHeHme). T-KneTku
npurogHbl AnNst cnocofa YHUYTOXEHUS KIETOK-MULLEHEN Y NaUMeHTa, KNETKM-MULLEHW
KOTOporo abeppaHTHO JKCMPECCUMPYIOT MNONMUNENTUA, BKMOYAOWMA  aMUHOKUCITOTHYIO
nocneaoBaTenbHOCTb MO U30OPETEHUIO, ae NayuneHTy BBOAUTCS 3(PPEKTUBHOE 4YMUCNO
aKTUBUPOBAaHHbIX T-KNETOK. T-KNETKN, KOTOPbIE BBEAEHbI NAUMEHTY, MOTYT ObiTb MNOMYyYeEHbI
OT naymeHTa W aKkTMBUPOBAaTbCSsl, Kak OMNUCbIBANOCb BbiWe (T.e. OHWU SABMNAIOTCS
ayToNnornyHbIMAN T-KneTkamun). AnNbTEPHATUBHO T-KMETKM NOMNyYaroT He OT nauyueHTa, a oT
Apyroro nHameuga. Pasymeetcs, nNpeanovTUTENbHO, €CNN MHAMBUL SIBNSETCA 340POBbIM
WHANBMAOM. «340POBbIM UHAUBMAOM» aBTOPbl M30OpeTeHnss 0603HaYaroT, YTO MHAMBUA
nveetr, B obulem, xopowlee 340pOBbe, NPEANOYTUTENBHO, OH WMEET KOMMETEHTHYIO
UMMYHHYIO CUCTEMY UK, Bonee NpeanoYTUTENbHO, HE CTPaaaceT HU OAHUM 3aboneBaHuem,

KOTOpPbI€ MOXHO NNerko NPOKOHTPONNPOBAaTh U BbIABUTD.

Knetkamu-muueHamm ans CD8-nonoxkutenbHbIX T-KNETOK in Vivo B COOTBETCTBUU C
HaCTOSALMM N300peTEHMEM MOTYT ObITb KMETKM ONyXonn (KOTOPbIE MHOTAA 3KCMPECCUPYHOT
MHC knacca |) n/vnn ctpomarnbHbI€ KNETKN, OKPY>KatoLMe Onyxonb (OnyxoneBble KNeTKM)

(koTopble nHorga Takke akcnpeccupytotr MHC knacca | (Dengjel v coast., 4163-70)).
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T-KNeTkn HacToswero u3obpeTeHnss MoryT ObiTb WUCMONb3OBaHbl B KadecTse
aKTUBHbIX WHIPELMEHTOB B TepaneBTUYEecKOW KOMno3uyun. Takum obpasom, B
N300pEeTEHMN NPEATIOKEH TaKKe CNOCOO YHUHTOXEHUS KNETOK-MULLEHEN Y NauneHTa, YbM
KNETKU-MULLEHN abeppaHTHO 3KcrnpeccupytoT nonunenTug, BKIO4AIOLLMIA
AMWHOKUCIOTHYIO MOCNeAoBaTenbHOCTb MO M300peTeHnto, npuyem cnocob BKIoYaeT

BBEAEHME nayneHTy adpPEeKTUBHOrO Yncna T-KNeToK, Kak OnpeaeneHo Bbille.

Mog noHsaTMEM «abeppaHTHO 3KCMPECCUPOBAHHbLIN»  aBTOPbl  M300OpETEeHUs
MOHUMAIOT, YTO MOMUMNENTWUS TUNEPIKCNPECCUPOBAH MO CPABHEHUIO C HOPManbHbIMU
YPOBHSAMW 3KCNPECCUN, UMW 4YTO TEeH SBMSIETCSA «MOMYalyMm» B TKaHW, U3 KOTOPOW
obpasoBanacb OMyxonb, OAHaKO OH 3KCrpeccupoBaH B onyxonu. [log NOHATMEM
«rMNEepP3KCNpPeccupoBaH» aBTOPbl M30OPETEHNS MOHUMALOT, YTO MONMUNENTUA NPEACTaBIEH
Ha ypOBHE, KOTOPbIN MO MeHbLUEN Mepe B 1,2 pa3a Bblle YPOBHS, NPEACTaBMEHHOIO B
HOPManbHOW TKaHW; MPeAnoYTUTENbHO, MO MeEHbLien mMepe B 2 pasa u, Oonee
NPeANoOYTUTENBHO, NO MeHbLUEN Mepe B 5 nnn 10 pas Bblle YPOBHS, NPEeACTaBNEHHOrO B

HOPManbHOW TKaHW.

T-KNeTkn MoryT ObiTb MOMyYeHbl cnocobamu, U3BECTHLIMA U3 YPOBHSI TEXHUKU, K

NPUMEPY, TEMW, YTO OMNCaHbI BbILLE.

MpoToKOnbl ANs 3TOro T.H. aA0NTUBHOIMO NepeHoca T-KMNEeTOK XOPOLLO U3BECTHbI N3
YPOBHSI TEXHUKWN, N C HAMN MOXHO O3HaKOMUTbLCS, Hanpumep, B pabotax (Rosenberg u
coaBT., 850-54; Rosenberg n coasT., 2346-57; Dudley n coast., 889-97; Yee u coasT,,
1676-80; Dudley n coast, 16168-73); 060o6weHHbIx B (Gattinoni n coast.,, 383-93) un
(Morgan u coasrt., 2006).

Jliobaa monekyna no mnsobpeTeHuto, T.e. NEnTUA, HYKNEMHOBAs KMCNOTa, BEKTOP
aKkcnpeccun, Knetka, aktusmpoBaHHble LITJI, T-KNeTouHbIn peuenTtop Unmn HyknemHoBas
KMCNoTa, Koaupylowas ero, npurogHa Ans NEYEHUS HapYLUEHUN, XapakTepu3yroLMXCS
KneTkamu, YyCKOnb3awwumMuM OT MMMYHHOro otseTa. [lostomy nwbaa monekyna
HacToALWEro n3obpeTeHns MOXET MPUMEHSTLCA B KayecTBE NEKapCTBEHHOrO CpPeAacTBa
WUNN NPV N3roTOBMNEHMN NEKAPCTBEHHOrO cpeacTsa. Monekyna MoxeT ObiTb UCNONb3oBaHa
cama no cebe vnm B KOMOUHAUMK C APYron(MMM) MoneKyron(amu) no M30BPETEHNIO Unn

N3BECTHOM(bIMK) MOMEKynon(amu).
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MpeanoyTUTENbHO, €CNM NEKAPCTBEHHOE CPEACTBO HACToALWeEro u3obpeteHns
aBnserca BakynHon. OHa MOXET BBOAMTLCHA HEMOCPEACTBEHHO NAUMEHTY, B MOPAKEHHbIN
opraH Unu CUCTEMHO i.d., i.m., S.C., i.p. M i.V. UNIN BHOCUTLCA €X ViVO B KIETKN, MOMyYEHHbIE
OT NauyueHTa, NN B YENOBEYECKYHO KIMETOYHYIO NIMHUIO, KOTOPbIE 3aTeM MOryT BBOAUTLCS
nauveHTy WnM UCnonb3oBaTtbCAa in Vitro ana cenekyum cybnonynayum n3 MMMYHHbIX
KNEeTOK, MOMyYeHHbIX OT NayMeHTa, KOTopble NOCne 3TOro BHOBb BBOAATCH nauyveHTy. Ecnn
HYKNEenHoBas KUCNoTa BBEAEHA B KIETKWU in Vitro, TO MOXET ObITb NOMNE3HO, YTOObI KNETKN
Bb1nu TpaHCHPULMPOBAHHbBIMN, 4yTOOBbI COBMECTHO 3KCMpeccnpoBarb
UMMYHOCTUMYIUPYIOLLME LUTOKUHBI, TaKUe Kak MHTeprnenkuH-2. MNentug mMoxet 6biTb, no
CYyLLECTBY, YUCTbIM UNN KOMOVHMPOBAHHBIM C UMMYHOCTUMYMNUPYIOLMM a4 bIOBaHTOM (CM.
HUXKE) UNU NCNOrb30BaTbCA B KOMOUHALUN C MMMYHOCTUMYMMPYIOLWMMU LUTOKMHAMU UK
Xe BBOAUTBCA C MNOAXOASLLEN CUCTEMOW [AOCTaBKW, Hanpumep, nunocomamu. [lentug
MOXET ObITb TaKKe KOHBIOrMPOBaH C NOAXOAALMM HOCUTENEM, TakMM Kak remMoumaHuH
duccypennbl (KLH) nnu manHaH (em. WO 95/18145 un Longenecker (1993)). MNentua
MOXeT ObITb TakKe MeYEeHbIM UM MOXET ObiTb crnuTbiM Oenkom wnu mbpugHon
monekynow. MenTnabl, NOCNesoBarenbHOCTb KOTOPbIX AaHA B HACTOSLLEM M300peTeHun,
Kak oxmaaetca, ctumynupytot T-knetkm CD4 unu CD8. Tem He meHee, ctumynauyus CD8
LT ©Gonee adpekTmBHAa B NPUCYTCTBUM NOAZEPXKW, npegoctasnaemon CD4
xennepHoiMn T-knetkamn. Takum obpasom, ans asnutonos MHC | knacca, kotopble
ctumynupytor CD8 LTI, napTHepbl B CAUSHUM WU y4acTkn rMOPMAHON MOMEKynbl
Hagnexawmm obpasom npefoCTaBnsaloT  3MNMTOMbI, KOTopble cTumynupytoT  CD4-
nonoxureneHble T-knetkn. CD4- n CD8-cTtumynupyowme 3nuTornbl XOPOLLO M3BECTHbI U3
YPOBHSI TEXHUKM W BKNIOYAKOT Te, 4YTO OblMM WMAEHTUPULMPOBaHbI B HACTOSLLEM

nsobpeTeHunm.

B ogHOM acnekTe BakyuHa BKMOYAET MO MEHbLUEN MEpPe OAWH MENTUZ, UMEHOLUNA
aMWHOKMCNOTHYIO MOCneaoBaTenbHOCTb, nNpeactasneHHyo B SEQ ID NO: 1 no 33, u no
MEHbLUEN Mepe O4WH AOMONHUTEMBHBIN NENTUA, NPEANOYTUTENLHO OT AByX A0 50, 6onee
npeanodTUTENBHO OT ABYX A0 25, ewe 6Gonee npegnodTUTENbHO OT ABYX A0 15 wu,
Hanbonee npegnoyvTUTENBLHO, A4Ba, TPW, YETbIpe, NATb, LWECTb, CEMb, BOCEMb, AEBSAThH,
AecaTtb, oguHHaauarth, ABeHaauaTtbe unu TpuHaguarte nentuaos. MNentuna(bl) MoXeT(MOoryT)
OblTb OOpasoBaH(bl) M3 opgHoro wunu 6Gomnee cneunduueckux TAA €N MOXET(MOryT)

cBasbiBaTbCAa ¢ monekynamm MHC | knacca.

MonMHykNeoTns MOXeT OblTb, MO CYyLLECTBY, YWCTbIM WNU COAEepXaTbCA B

NoAXOASILLEM BEKTOPE UINM CUCTEME aocTaBku. HykneuHoBas kucnota Moxet ObiTb OHK,
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kOHK, MHK, LUHK (umknorekcanunHyknemHosas kucnota), PHK mnnn ux komBuHaumen.
MeToabl KOHCTPYUPOBAHUS U BBEAESHUSA TAKOW HYKNEWHOBOW KUCMOTbl XOPOLLO W3BECTHbI
13 yposHs TexHukn. O630p npeacTasneH, k npumepy, B pabote (Pascolo n coast. 117-22).
MoNUHYKNEoTMAHbIE BaKLMHbI NPOCTO NOMYYUTb, OA4HAKO CNocob AEeNCTBMSA 3TUX BEKTOPOB
Nno WHAYLMPOBAHNIO MMMYHHOIO OTBETA MOHAT HEe MOMHOCTbLIO. [Moaxoasawme BEKTOpbl U
CUCTEMbl JocCTaskn BkntovaoT BupycHble OHK n/unn PHK, Takme kak CUCTeMbl, KOTOpble
OCHOBaHbl Ha ajeHOBUpYCe, BMPYCE KOPOBLEW OCMbl, PETPOBUPYCAX, BUPYCE repneca,
afeHoaccoLuMMpoBaHHOM BUpyce unu rbpuaax, cogepxawux anemeHTbl 6onee uyewm
ofHOro Bupyca. HeBUpPYCHble CUCTEMbI AOCTaBKW BKMHOYAKOT KAaTMOHHbIE NUNUAbI U
KaTWOHHbIE MONMUMEPbI U XOPOLLO U3BECTHbI U3 YPOBHSA TEXHUKU B obrnacTtu gocraskn OHK.
Tawke MoXeT ObITb McCronb3oBaHa uanyeckas A[OCTaBKa, Takas Kak MOCPeACTBOM
«reHHOW nyLwkm». MenTna unu NenTuibl, 3aKOANPOBaHHbIE HYKITEMHOBOW KMCMOTOW, MOTyT
ObITb CNUTbIM BEenkom, Hanpumep, C 3MNUTOMOM, KOTOPbIN CTUMYNUPYET T-kneTkn Ans
COOTBETCTBYIOLLErO MPOTMBOMOMNOXHOrO runepsapuabensHoro ydyactka (CDR), kak

OnncbiBaETCA BblLLe.

JlekapcTBEHHOE CpPEeACTBO NO M30OPETEHMIO MOXET TaKkKe BKIOYaTb OAMH UMK
fonee agbloBaHT. AABIOBaHTbI — 3TO BELLECTBA, KOTOPbIE Hecneunguyeckn ycunmsearoT
UM NOTEHUMPYIOT UMMYHHbIA OTBET (Hanpumep, UMMYHHbIE OTBETbI, OMOCPEeAOBaHHbIE
UTN wnn xennepHbimn T-knetkamm (Th) Ha aHTUreH) M MOryT, Takum o6pasowm,
paccMmaTpuBaTbCa Kak Mone3Hble B NEKapCTBEHHOM CPEeACTBE MO  HaCcTosLeMy
nsobpeteHunto. MNMoaxoasaume agboBaHTbI BKIHOYAtOT, HO 6e3 orpaHuyeHmnsi, 1018 ISS, conu
antomnHnga, Amplivax®, AS15, BCG, CP-870,893, CpG7909, CyaA, dSLIM, dnarennuH
unu nuraHgbl TLR5S, nonydeHHble n3 dnarennuia, nuradg FLT3, GM-CSF, IC30, IC31,
umuksmmog, (ALDARA®), pesumuksmumog, ImuFact IMP321, uHTepnenkuHbl, Takue kak UJl-
2, UN-13, UI-21, nutepdepon-anbda nnm 6era nnm nx NermnmpoBaHHbIE NPON3BOAHbBIE,
IS Patch, ISS, ISCOMATRIX, nmmyHocTumynupytowme komnnekcel ISCOM, Juvimmune,
LipoVac, MALP2, MF59, moHodocdopun nunug A, MoHTanug IMS 1312, MoHTaHng ISA
206, MoHTaHug ISA 50V, MoHTaHug ISA-51, amynbcum «Boga B Macrne» U «Macno B
Boge», OK-432, OM-174, OM-197-MP-EC, ONTAK, OspA, BekTopHasa cucrema PepTel®,
OCHOBaHHble Ha nonu-(naktng kornukonuae) [PLG] wn pekcTtpaHe MukpodacTuvubl,
TanaktodeppuH SRL172, Bupocombl n gpyrne supyconogobHeie yactuupl, YF-17D, VEGF
trap, R848, bera-rniokaH, Pam3Cys, ctumynoH Aquila QS21, kOTOpbIA MOny4awT us
canoHuHa, MukobakTepmanbHble 3KCTPaKTbl U CUHTETUYECKME MMUTATOPbI BakTepmnanbHbIX
KMETOUHbIX CTEHOK M ApYyrMe 3anareHTOBaHHble afbloBaHThbl, Takme kak Detox komnaHum

Ribi's, Quil nnn Superfos. lNpeanoyTUTENBHLBIMA aablOBaHTaMMN SABMSIIOTCA Takue Kak
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agbtoBaHT PpenHga wnm GM-CSF.  HeckonbkO  MMMYHOMOIMMYECKUX a4 blOBaHTOB
(Hanpumep, MF59), cneumdunyecknx Anst A4EHAPUTHBIX KIETOK, U UX MONydYeHue Obinu
onucanbl paHee (Allison and Krummel 932-33). Takke MOryT UCnonb3oBaTbCs LUTOKUHDI.
Heckonbko UMTOKMHOB ObINM HENOCPEACTBEHHO COOTHECEHbI C BMUSHUEM Ha MUrpauuto
AEHOPUTHBIX KNETOK K numdongHeim TkaHam (Hanpumep, TNF-0), yckopsas cospesaHue
AEHOPUTHBIX KNETOK A0 3WMEKTMBHbBIX, NPE3EHTUPYIONX aHTUreH T-numdoymntam, KneTok
(hanpumep, GM-CSF, UN-1 n UN-4) (natent CLUA 5 849 589, oTaenbHO BKITHOYEHHbIN B
onucaHne BO BCEW MOMHOTE MYTEM CCbINKA) U AEUCTBYA Kak WMMYHO3AbIOBAHThI
(hanpumep, UN-12, U-15, UN-23, UN-7, IFN-anbda, IFN-6eta) (Gabrilovich 1996).

06 nmmyHocTumynupyomx onuroHykneotugax CpG Takke coobLanoch, YTO OHU
ycunmneatoT adpeKTbl 84 bIOBAHTOB B COCTaBE BAKLMH. TeopeTnyecku He ceasaHHble, CpG-
ONMUIOHYKNEOTUAbLI NPN akTUBaLMN BPOXKAEHHOW (HE NPMOBPETEHHON) NMMYHHOW CUCTEMbI
AEeNCTBYIOT ¢ nomoLbto Toll-nogobHbix peuyentopos (TLR), B ocHoBHOM, TLRY. Bbi3BaHHas
CpG aktmeBauyma TLR9 ycunuBaer aHTUreH-cneyndudeckne rymoparnbHbie M KIETOYHbIE
OTBETbI HA LUMPOKWUN CMEKTP aHTWUreHOB, BKMOYas NEnTUAHbIE U GEnKoBble aHTUreHbl,
XMBbI€ UNN YOUTbIE BUPYCbI, BAKUWHbI U3 AEHAPUTHBIX KNETOK, ayTONOrNYHbIE KNETOYHbIE
BakuuHbl W  MONUCaxapuiHble KOHbIOratbl Kak B MNPOPUNAKTUYECKMX, Tak W
TepaneBTUYECKMX BakuMHax. bonee BaxHO TO, 4TO yny4ylwlaeTca Cco3peBaHuMe W
anddepeHymayma 4eHAPUTHBIX KIETOK, NPUBOAS K MNOBLILLEHHOW akTMBaUMN THi-KMNETOK U
WHTEHCMBHOW BblpaboTke uuToTOKCHMYecknx T-numdcpouutos (LTJ) gaxke npu OTCyTCTBUM
nomow CD4 T-knetok. AkTmBaumsa Twi, Bbi3BaHHas ctumynsuymen TLRY, coxpaHsercs
AaXe B MPUCYTCTBMM BaKUWHHbIX aA4blIOBaHTOB, TakUX Kak KBacCubl WM HEMNOMHbIN
agbtoBaHT PpenHga (IFA), kotopble 06blMHO cnocobeTByOT aktmBauyumn Tha. CpG-
ONUIOHYKNEOTUAbI MPOSBASIOT Aae OOnblLUyd aablOBaHTHYH aKTUBHOCTb, €CNM OHU
BXOAAT B COCTaB MW BBOASTCS B OPraHM3mM BMECTE C APYrMMM abioBaHTaMM UM B TakMX
cocTaBax Kak MUKpOYacTuLbl, HaHo4YacTUUbl, NUMUAHbIE 3MYNbCUN WUNN B MOAOOHbLIX
cocTaBax, KoTopble B OCOBEHHOCTM HEOOXOAUMbI ANS MHALMALMW CUNbHOrO OTBETA, €Cnu
aHTUreH oTHocutenbHO cnab. OHWU TakKe YCKOPSAT UMMYHHYKO peakuuio U NO3BONSOT
CHM3UTb A03bl aHTUreHa npubnU3auTEnbLHO Ha ABa MNOPsiAka B CPaBHEHMM C OTBETAMMU
aHTMTENna Ha NonHyk A03y BakuyMHbl 6e3 CpG B HEKOTOpPLIX 3kcnepumeHTax (Krieg, 471-
84). B natente CLUA 6 406 705 B1 onucbiBaetca koMOuHMpoBaHHoe npumeHeHne CpG-
ONUIOHYKNEOTNA0B, aA4blOBAHTOB, HE BKIHOYAKOLMNX HYKNEMHOBbLIE KWUCMOTbI, U aHTUreHa
ANA BbI3bIBAHWSA aHTUreH-cneymduyeckoro MMMyHHoro oreeta. AHtaroHuctom CpG TLR9
asnserca dSLIM (MMMyHOMOZYNATOP CO CTPYKTYpPOW Tuna AByuenoyeyHbln crebernb-

nerns) KOMMaHuu «Mologen» (BepnuH, FepmaHug), KOTOPbIN SABMSAETCH
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NPeanodTUTEMNBHLIM ~ KOMMOHEHTOM  (dapMaueBTUYECKON  KOMMO3ULUMM  HACTOSLLEro
nsobpeteHus. Tawke mMoryT ObiTb MUCMONMb30BaHbl APYrMe MOMEKynbl, CBs3blBaKOMECH C
TLR, Takne kak PHK, ceasbiBatowaaca c TLR 7, TLR 8 w/imnu TLR 9.

Adpyrue npvmepbl NPUroAHbIX K MCMOMb30OBaHMIO aAblOBaHTOB BKIOYaOT, HO 6e3
orpaHuyeHns, xumuyeckn moguduymposaHHele CpG (Hanpumep, CpR, ldera), aHanoru
dsPHK, Takue kak nonu(l:C) n nx nponssogHble (Hanpumep, AmpliGen®, Hiltonol®, nonu-
(ICLC), nonu(IC-R), nonu(l:C12U), 6akrepuanbHble OHK unu PHK, otnuuHele ot CpG, a
Takke MMMYHOaKTMBHbIE Marble MOMEKynbl M aHTUTENa, Takue kak umknodochamng,
CyHUTUHMO, 6Gesauyusymab, uenebpekc, NCX-4016, cunaenadpun, Taganadwun,
BapgeHadun, copadpeHnb, Temosonomug, Temcuponumyc, XL-999, CP-547632,
nasonanund, VEGF Trap, ZD2171, AZD2171, antn-CTLA4, gpyrue aHtuTena, HaueneHHbIe
Ha OCHOBHbIE CTPYKTYPbl UMMYHHOW cucTembl (Hanpumep, aHtutena k CD40, TGFb6erta,
peuentopy TNFanbda) n SC58175, kotopble MOryT AEWCTBOBaTb TEPANEeBTUYECKN W/UNn
Kak agbloBaHTbl. Konmvyectsa U KOHUEHTpauun agbioBaHTOB U A00aBOK, NPUrOAHbIX ANS
NCNOMNb30BaHNA B KOHTEKCTE HACTOALLEro u3obpeteHns, mMoryT ObiTb NErko onpeaeneHsbl

OonbITHbIM CneUynanncTom 6e3 npoesegeHna N3NULLIHNX 3KCNepuMeHTOB.

MpeanoyTUTENbHLIMM a4 blOBaHTaMN ABMSIKOTCS MMUKBUMOZ, pe3nmuksumog, GM-
CSF, ymknodochamma, CYHUTUHMG, 6esaymsyman, UHTepdepoH-anbda,
onuronykneotngbl CpG n npoussogHoele, nonu-(1:C) n npoussogHeie, PHK, cungeradpun un

cocTtasbl 13 TBEpAbIX Yactuy ¢ PLG nnmn Bupocombi.

B npeanoytTuTenbHOM BapuaHTe OCYLLECTBMNEHUS hapMaLeBTUYECKON KOMMO3ULMM
B COOTBETCTBMM C M300pPETEHMEM anbloBaHT BblOpaH K3 rpynnbl, COCTOALWEN U3
KONMOHNECTUMYNMPYIOLMX  DaKTOPOB, TakMX Kak rpaHynoyutapHo-makpodaranbHbIi
konoHmectumynupyowmun gaktop (GM-CSF, caprpamocTnm), UMUKBUMOZ, PE3VKBUMOZ, U

UHTepdepoH-anbda.

B npeanoytutTenbHOM BapuaHTe OCYLLECTBMNEHUs Ans  dapmMaleBTU4eCcKoN
KOMMO3WLMN B COOTBETCTBUM C U30OpeTeHeM aabloBaHT BbiOpaH U3 rpynnbl, COCTOSLLEN
N3 KONMOHMECTMMYNUPYIOLUMX (PaKTOPOB, TakUX Kak rpaHynouuTapHo-makpodaranbHbli

kornoHmectumynupyrowmun dpaktop (GM-CSF, caprpamocTtm), UMMKBUMOA, 1 PE3NKBUMOL,.

B npegnoyTuTensHOM BapuaHTe OCYLLECTBMNEeHUs hapMaLleBTUYeCKON KOMNO3nLmM

B COOTBETCTBUM C |/|306peTeH|/|eM aAblOBAHTOM ABNAETCA MMUKBUMOL N PE3UKBUMOL.
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JTa KOMMO3MUMS WUCMOMNb3yeTCA AN NapeHTEPanbHOro BBEAEHUS, TaKoro Kak
NOAKOXKHOE, BHYTPUKOXHOE, BHYTPUMBILLIEYHOE UMM OpanbHOe BBeAeHue. [Ona 3toro
nentnabl U akynsTatMBHO ApYrMe MOMEKYNbl PacTBOPSOT UMW CYCMEHAUPYIOT B
hapmMaueBTUYECKN MPUEMIIEMOM, MNPEANOYTUTENBHO BOAHOM Hocutene. Kpome Toro,
KOMMO3NLMA MOXET COAEpXKaTb Takme BCrNOMOratenbHble BelwecTBa, kak Oydepol,
CBA3yWOLME  areHTbl, paspywalowmne areHTtbl, pasbasuTenu, apomarnsaropbl,
cmasbiBalowme Bewectsa M T.4. [lentmgbl mMoryT ObiTb Takke BBEAEHbl BMeECTe C
UMMYHOCTUMYIMPYIOWNMM BELLECTBAMN, TaKMMU KaK LUTOKMHbI. [MpOCTpaHHbIM CNUCOK
BCMOMOraTerbHbIX BELLECTB, KOTOpble MOryT ObiTb MCMOMb30BaHbl B TaKOW KOMMO3ULMK,
MOXeT ObITb B3AT, Hanpumep, u3 pabotel A. Kibbe, «Handbook of Pharmaceutical
Excipients», 3. Ed., 2000, usg. «<American Pharmaceutical Association and pharmaceutical
press». KoMnosnyma MOoXeT NCNOoNb30BaTbCA ANS NPeaynpexaeHns, npounakTukm n/unm
NeYeHns ageHoOMaTo3HbIX MM pakoBbix 3aboneBaHun. OTaenbHble NPUMEpPbI COCTaBOB

MoryT ObITb B3ATbl, HAanpumep, n3 EP2113253.

B HacTosilemM n306peTeHun npeanoXeHO neKapCTBEHHOE CPeACTBO, KOTOpoe
NPUrogHO [ANs NeYEeHUss paka, B YaCTHOCTM paka Kenyaka, MoYeYHO-KNETOYHOM
KapUWHOMbI, paka TOMCTOM  KWLWIKW, HEMENKOKMETOYHOM  KapuuHOMbl  Nerkux,
aj,eHOKapLMHOMbI, paka npeacTaTensHon Xenesbl, [06pOoKaYeCTBEHHbIX

HOBOOOpPA30BaHUA N 3NOKA4YE€CTBEHHOM MEMAHOMbI.

B HacTosiLlem n3obpeTeHnn Takke npeanaraercs Habop, BKNIOYaOLWWNAL

(2) KOHTEMHEep, KOTOPbLIM COAEPKUT hapMaLUEeBTUYECKYIO KOMMO3ULUIO, Kak
onncaHHas Bbille, B BUAE pacTBopa Unv B NMonnmnsmpoBaHHon popme;

(b) akynbTaTMBHO — BTOPOW KOHTEMHEpP, coaepxawun pasbaButenb unm
BOCCTaHaBnMBawoLMi pacTeop AN NMMOPUNU3NPOBAHHOIO COCTaBa; 1

(c) dhakyneTaTMBHO — WHCTpykuMm no (i) npumeHeHuto pacteopa unu (i)

BOCCTaHOBINEHUIO pacTBopa W/unv no NpUMEHEHMIO NMOMUNN3UPOBAHHOIO COCTaBa.

Kpome Toro, Habop panee MOXeT Bknioyatb oauH munm Gonee (iii) Oydepos, (iv)
pasbasutenen, (v) dunetpos, (vi) wurn wunu (vi) wnpuyes. KoHTenHep siBNSieTCs,
nNpeanoyTUTENBHO, (PNakOHOM, amnynon, LINPUUEM UMK NPOOMPKOM; U OH MOXET ObITb
KOHTEMHEPOM  MHOropas3oBoro  npumeHeHusi.  dapmayeBTvyeckas  KOMMO3ULMs

npeanoYTUTENBLHO NMOMUNM3NPOBaHa.
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Habop cormacHo HacTosiwemy W300PETEHUIO MNPEANOYTUTENBHO  BKIHOYaeT
NMOMUNU3NPOBAHHLIM COCTaB HACTOSALLEro M300pETEHMS] B MOAXOASLUEM KOHTEWMHEpe U
WHCTPYKUMM [ANS €ero BOCCTAHOBMNEHWS WWnn no ero npumeHeHuo. [logxoaswme
KOHTENHEpPbl BKIOYAIOT, Hanpumep, QnakoHbl, amnynbl (Hanpumep, ABYXKaMepHble
amMmnynbl), WApuubl (TakMe Kak ABYXKamepHble wnpuubl) n Npobunpkn. KOHTEMHEP MOXET
ObITb caenaH W3 pasHbIX Marepuanos, TakMX Kak CTEeKno wunu nnacrtmacca.
MpeanoyTuTEnbHBbIN HAbop W/WNN KOHTEWMHEP COAEPXUT MHCTPYKUMW Ha KOHTEWHepe,
KOTOpblE A[aloT yKasaHus ANS BOCCTAHOBMNEHWUS WuUnuM npuMeHeHus. Hanpumep, Ha
3TUKETKE MOXET ObITb YyKasaHo, 4YTO NUOUMUUPOBAHHBIA  COCTaB  AOSMKEH
BOCCT@HaBNMBaTbCA A0 TakMX KOHUEHTpauyui nenTuaoB, Kak OMMCaHo Bbile. Ha aTukeTke
Janee MoXeT ObITb YyKasaHO, YTO COCTaB MPUMEHAETCA WNW npejHasHadaeTca Ang

NOAKOXKHOrO BBEAEHUS.

KoHTenHep ¢ cocTaBOM MOXET OblTb ammnynon MHOropasoBOro MUCMOMb30BaHUS,
KoTopasi MO3BONSIET MNOBTOPHOE  BBeAeHMe  (Hanpumep, oOT 2-6  BBEAEHWN)
BOCCT@HOBMNEHHOro cocrtasa. Habop MOXeT AONONHUTENbHO BKMKOYATb BTOPOW KOHTEMHEP,

BKITHOMAOLWMIN Noagxoaawmin pasbasmTens (Hanpumep, pactsop bukapboHara HaTpus).

Mpu cmelwwmBaHmm pasbasButens U NMOUNU3NPOBAHHOIO COCTaBa OKOH4YaTenbHas
KOHLUEHTpaunst nentuaa B BOCCTAHOBNEHHOM COCTaBe COCTAaBIISIET, NPEANOYTUTENBHO MO
meHbwen mepe 0,15 mr/mn/nentug (=75 Mkr) n, npegnodTutensHo, He OGonee vem 3
mr/mn/nentng (=1500 mkr). Habop MOXET A4OMNONMHUTENBLHO BKMOYaTb APYrve marepuansi,
XKenaTenbHble C KOMMEPYECKOM M C TOYKM 3PEHUS Nonb3oBaTens, BKM4Yas gpyrue
Oydepbl, pasbaBuTenn, QUNBETPbI, WMbl, WAPULbI M BKNagbiluM B YNakoBKy C

WNHCTPYKLUAMU MO MPUMEHEHMIO.

Habopbl N0 HacToAWEeMY N300PETEHUIO MOTYT BKINIOYATb OAUH KOHTENHEP, KOTOPbIN
coaepXuT dapmaleBTUYECKUA COCTaB B COOTBETCTBUM C HaCTOSLMM M300OpETEeHneM C
APYIMMU  KOMMOHEHTamMn wunn  6e3  HuUX (Hanpumep, APYrMX COEAUHEHUR  wnn
hapmaLeBTUHECKMX KOMMNO3NLUA STUX APYTUX COELUHEHNI) UNN MOXKET UMETb OTAEMbHbIE

KOHTeVIHepr ANA KapK40ro KOMnoHeHTa.

Habopbl No n300peTeHUO NPEANOYTUTENBHO BKITOHAKOT COCTaB Mo U300pPETEHMIO,
YyNakoOBaHHbIA ANs MPUMEHEHUS B KOMOMHaUMM C COBMECTHbIM BBEAEHMEM BTOPOro
coeauHeHns (Takum kak aabtoBaHT (Hanpumep, GM-CSF), xumwuorepanesTudeckoe

CPEACTBO, HaTyparbHbIA NPOAYKT, TOPMOH UMW aHTaroHUCT, CPeACcTBa NPOTUB aHrmoreHesa
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N MHrMBMTOpa aHrvoreHesa; anonTo3-MHAYLMPYOLME CPEACTBa UM Xenaropbl) UNn ux
hapmaleBTUHECKYI0 KOMMNO3ULUMIo. KOMMNOHeHTbl Habopa 40 BBEAEHWS MauueHTy MoryT
npeaBaputenbHO OblTb CMeLlaHbl UMK Ke KaKAbl KOMMOHEHT MOXET Haxo4WUTbCA B
WHANBUAYaNbHOM KOHTEHepe. KOMMNOHeHTblI Habopa MoryT ObiTb NPEAOCTaBMEHbI B BUAE
OAHOro MM HECKOMbKMX XKUAKOCTHbLIX PacTBOPOB, NPEAMNOYTUTENbHO, BOAHOMO pacTeopa,
fonee npeanoYTUTENbHO, CTEPWUNBHOIO BOAHOrO pacteBopa. KoMmnoHeHTbl Habopa Takke
MOryT ObITb NpefoCTaBneHbl B BUAE TBEPAOW POPMbI, KOTOpasi MOXET ObiTb NpeBpaLyeHa
B XKMAKOCTb Mpu fo6aBnNeHnN NOAXOASLLNX PacTBOPUTENEN, KOTOPbIE, MPEANOHTUTENBHbLIM

obpasom, NpesoCcTaBnaOTCa B APYroM, OTAENBHOM, KOHTENHEPE.

KoHTenHep TepaneBTnyeckoro Habopa MOXeT ObiTb amnynoun, Nnpodupkon, Konbown,
dnakoHoMm, wnpuyem unu nobbiMM  APYrMMU  CPeACcTBaMKM, 3akniovalowumm B cebe
TBEPAOE BELLECTBO UNU Xnakoctb. OB6bIMHO, ecnn umetotcsa bonee og4HOro KOMMOHEHTA,
Habop CoaepPKNT BTOPOMN ONaKOH UK APYroN KOHTENHEP, KOTOPbIN NO3BONSAET NPOU3BECTH
OTAENbHYI A03upoBKY. Habop MOXET Takke coaepxaTb APYroM KOHTEMHep Ans
dapmayeBTNYECKM NpUemMnemMon xuakoctu. JleuebHbin Habop OyaeT npesnovYTUTENBHO
cogepxatb annapar (Hanpumep, ogHy wnu 6Gonee wurny, WNpuvubl, NUNETKU ANA rMas,
NUNETKN U T.4.), KOTOpbIA obecneunBaeT BBEAEHUE BELUECTB MO U30OPETEHUIO, KOTOPbIE

ABNAKTCA KOMNOHEeHTaMM HacTosALLlero Ha6opa.

HacToawmin coctas noaxoaAuT ANS BBEAEHUS NenTtuaoB nobbiM npuemMnembimM
crnocobom, TakMM Kak oparnbHbli (3HTEpanbHbIN), HasanbHbIA, TMasHOW, MNOAKOXHbIN,
BHYTPUKOXHbIA, BHYTPUMbILLEYHbIN, BHYTPMBEHHbIA WNN TPaHCAepManbHbI  Cnoco0.
MpeanoytutTenbHo, 4TOObI BBEAEHME Obino s.C., U, Hanbonee npeanoyYTUTENbLHO, i.d.

BBeneHne MOXeT NPon3BOAUTECA MHPY3NOHHBIM HACOCOM.

Mockonbky nentTuabl N0 M300peTeHuto, nonyyeHHole us MST1R, UCHL5, SMC4,
NFYB, PPAP2C, AVLY9, UQCRB n MUCS, Obinn BblaeneHbl U3 KIETOK paka Xenyaka,
NeKapCTBEHHOE CPEACTBO MO M30OPETEHUIO NPEANOYTUTENBHO NPUMEHSAETCA ANS NEYeHUs

paka xenyaka.

Tenepb HacTosilee wusobpeteHve OyaeT OnMcaHO C MOMOLLBID MOCHenyLmX
NPUMEPOB, KOTOPbIE OMUCHIBAIOT €ro NPeLnoYTUTENbHbIE BapuaHTbl OCYLLECTBIEHUS, TEM
He MeHee, He orpaHuyMBas UMu usobpeteHne. B COOTBETCTBMM C LieNsiMU HacToSALLEro

I/I306peTeHI/IFI BCe UuUTaTtbl onncaHnA BKIHO4YEHbI B UX LUENOCTHOCTU NYTEM CCbIITKW.
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NPUMEPBHI

NPUMEP 1:

NaeHTudrkayma onyxoneaccoummpoBaHHbIX MNEnTULOB, MPE3EHTUMPYEMbIX Ha
NMOBEPXHOCTU KNETKN

O6pa3suybl TkaHewn

Onyxonesble  TKaHW nayweHtoB Obinnm  npepgoctaeneHbl  MeauymHCKUM
yHuBepcutetom npedektypbl Kunoto (KPUM), Kuoto, Anonus, Lkonon wmeauumHbl
Ocakckoro yHuepcuteta (OCU), Ocaka, AnoHMs n YHUBEPCUTETCKUM rocrnvTanem
r. TiobuHreH, MN'epmaHua. lNepen NpoBeaeHUEM XMPYPrMYECKon onepaymm Obino nNony4yeHo
MHPOPMMPOBaHHOE cornacue BCeX NauMeHTOB B MUCbMeHHOW dopme. Cpasy xe nocne
onepayum TkaHu ObINn NOABEPrHyThl LLOKOBOW 3aMOPO3KE B KUAKOM a30Te U XPaHUIuChb

4o nsonayumn TUMAP-nentugos npu -80°C.

Bbigenenue nentugos HLA 13 obpasuos TkaHen

Mynbl komnnekcos nentug-HLA n3 noaBeprHyThiX LUOKOBOW 3amopo3ke o6pasuyoB
TKaHen Obinn nomnyYeHbl METOAOM WUMMYHOMpeuunuTaumm w3 MnAoTHbIX TKaHenh B
COOTBETCTBMM C HE3HAYUTENbHO M3MEHEHHbIM npotokonom (Falk n coast. 1991; Seeger,
F.H. n coast. 1999) npu ucnonesosaHun HLA-A, -B, -C-cneundurueckoro aHtutena W6/32,
HLA-A*02-cneyndpmnueckoro  antutena BB7.2, CNBr-aktuBmpoBaHHOW cedaposbl,

KMCNOTHOW 06paboTkun 1 ynsTpadunsTpaymu.

MeToabl

Mony4eHHble nynbl kKomnnekcos nentua-HLA 6binn pasgeneHsl B COOTBETCTBUMN C
nx rmapogobHocteio OP xpomatorpadmen (nanoAcquity UPLC system, Waters), wn
3MIONPOBaHHbLIE MENTMAbI aHanM3MpoBanM Ha rmbpugHoOM Macc-cnekTpomeTpe LTQ-
Orbitrap (ThermoFisher Scientific), cHabxeHHom wucTtouHnkom ESI. lynbl nentnaos
3arpykanu HenocpeaCcTBEHHO Ha aHaNUTUYECKYID MWUKPOKAMNUMMAPHYIO KOMOHKY U3
nnaeneHoro keapua (75 mMkm BHyTp.4. X 250 mm) ¢ marepuanom anst obparHodasoBou
xpomarorpacdpum 1,7 mkm C18 (Waters) ¢ npumeHeHnem ckopoctu notoka B 400 Hn B
MUHYTY. 3arem nenTuabl pasaenanu ¢ MCnonb3oBaHMEM AByxaTanHoro 180-mMuHYTHOro
OuHapHoro rpagueHTta ot 10% po 33% B npu ckopoctu notoka 300 HN B MUHYTY.
lpagneHT 6bin coctaBneH mn3 pacteoputens A (0,1% mypaBbMHOW KUCINOTblI B BOAE) U
pacteoputens B (0,1% MypaBbWHOW KUCNOTbI B auUETOHMTPUNE). [1030NOYEHHLIN
creknaHHbIn kanunnap (PicoTip, New Objective) ncnonb3osanu Ans BBEAEHUSA B UCTOYHUK

HaHOESI. Macc-cnektpometp LTQ-Orbitrap paboran B 3aBUCUMOM OT JaHHbIX PEXUMME C
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npumeHeHuem crtparermm TOPS5. Bkpatuye, UWKN CKaHUMPOBaHWSA HadMHarncs C MOfHOro
CKaHWPOBaHUS C BbICOKOW TOYHOCTbIO Macc Ha cnektpometpe Orbitrap (R = 30 000), 3a
yem cneposano ckaHuposaHne MS/MS Ha Orbitrap (R = 7500) Ha 5 ocobeHHo
MHOMOUMNCMNEHHbIX NOHaX-NPEALLECTBEHHUKAX C AUHAMUYECKUM UCKIIOYEHNEM OTOBpPaHHbIX
paHee WOHOB. TaHAeMHble Macc-CnekTpbl UWHTepnpetupoBann Ha SEQUEST c¢
AOMOMHUTENbHBIM ~ PYYHbIM  ynpasneHnem.  MAeHTUMUUMPOBAHHYIO  NENTUAHYIO
nocnefoBaTenbHOCTb  MOATBEPXKAANM  CPaBHEHWEM  FEHEPUPOBAHHOW  KapPTUHbI
dparmeHTauumM NPUPOAHOro nentTmaa C KapTUHOW dparMeHTayMum CUHTETMYECKOro
KOHTPOMBbHOrO nentuga ¢ UAEHTUYHOM MocrnepoBaTtenbHOCThbi0. Ha dur 1 npeacrasneH
obpaseL cnekTpa, nony4YyeHHbln un3 onyxoneson TkaHun AaAnsa nentuga CDC2-001,

accoyumposaHHoro ¢ MHC knacca |, n ero npoduns anioyum Ha cucteme UPLC.

NPUMEP 2:

Mpodumnu 3KCNPECCHM reHoB, KOAMPYIOLLMX NENTUAbI NO N306PETEHNIO

He Bce nentuabl, MASHTUPULUMPOBAHHbIE KaK MPE3EeHTMPYEMbIE HA MOBEPXHOCTU
onyxonesbiXx knetok monekynamu MHC, noaxogat And uMMyHoTEpanuu, NOTOMY 4TO
BOMNbLWMHCTBO 3TUX nNenTuaoB oOpas3oBaHbl W3 HOPMAaribHbIX KNETOYHbIX 6enkos,
3KCMPEeCCUpyemMbiX MHOTMMW BuAAMM KMETOK. TOMbKO HEMHOrMe mu3 3TUX NenTuioB
ABMSAIOTCA OMyX0neaccoLUunMpoBaHHbIMU U, BEPOSITHO, CNOCOBOHbI MHAYLMPOBAaTh T-KNETKN C
BbICOKOW CNeundUYHOCTbIO pacrno3HaBaHnsa ANS ONyxonn, W3 KOTOPOM OHU  Obinu
nonyyeHol. B uensax wugeHTudvkaumm Takux MNEnTUAOB W MUHUMMU3ALMW  pucka
ayTOMMMYHHOCTW, BbI3BaHHOW NPW  BakyMHaUMK, aBTOPbl [JAHHOMO U300peTeHus
COCPEenoTOMUIN CBOE BHMMaHME Ha Tex NnenTugax, KoTopble MnonyyeHbl n3 Oenkos,
TMNEepPaIKCNPECCMPOBaHHbIX Ha OMyXOneBbIX KMeTkax B CpaBHEHUM C OOMbLUMHCTBOM

HOpPMarbHbIX TKAHEN.

NaeanbHbli nentug MoxeT ObiTb MonyyeH us 6enka, SBNAIOWMMCSH YHUKANbHLIM
ANA ONyXOnW WM He MPUCYTCTBYIOLMM HU B OAHOW APYron TkaHnu. Ons mnaeHTudukauymm
NnenTuaoB, KoTopble oOpasoBaHbl M3 FEHOB C MpodunemM akcrnpeccuun, OnuskuM K
naeansHOMy, WAEHTUDULMPOBaHHbIE NEenTUAbl COOTHOCUNM C Genkamy K reHamu,
COOTBETCTBEHHO, M3 KOTOPbIX OHW Oblnn 06pasoBaHbl, U CTPOUNU NPOUNM IKCIpeCccun

3TUX reHOB.

NCTouHMKKM 1 npurotosneHne PHK
Xnpypruyeckn yganeHHble obpasubl TkaHen Obinu npesocTaBreHbl pasfnyHbIMU

KNUHMYeCKMMM UeHTpamu (cm. [Mpumep 1) nocne nomyyYyeHus MUCbMEHHON OPMbI
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MHPOPMMPOBAHHOIO cornacus OT kaxgoro nayueHta. Obpasypbl onyxoneBon TkaHu Bbinu
MFHOBEHHO 3aMOPOXEHbI B XXMAKOM a3oTe rnocne onepaymm n roMmoreHM3npoBaHbl NO3XeE C
MOMOLLIbIO CTYMKM U NecTuka B »xuakom asore. CymmapHas PHK 6bina npurotosneHa w3
JaHHbIx 06pasuoB ¢ ncnonb3oBaHnem peareHta TRI (Ambion, JapmwragT, M'epmanus) ¢
nocnegywowen oumctkon Ha RNeasy (QIAGEN, XunbaeH, lepmanus); oba metoga

OCYLLECTBNSNUCH B COOTBETCTBMM C YKa3aHUSIMN NPOU3BOAUTENEN.

CymmapHaa PHK 3g0poBbix 4enoseveckux TkaHen Obina kynneHa (Ambion,
XaHTnHrgoH, Benukobpurtanusa, Clontech, [engenvbepr, [epmaHus; Stratagene,
Amctepgam, HugepnaHgbl; BioChain, Xemsapg, Kanundophusa, CLUA). PHK Heckonbkmnx
nHanenaos (ot 2 Ao 123 uHamemaos) Gbina cmelwlaHa Takum obpasom, uto PHK kaxgoro
WHAMBMAA MMena pasHYlO Mmaccy. JlenkouuTbl Obinv BblgeneHbl 13 obpasyos kposu 4

34,0pOBbIX 4,00pOBONbLEB.

KauectBO © konuuectBo obpasyos cymmapHon PHK oueHeHuBann Ha
B6uoaHanunsatope Agilent 2100 (Agilent, BanbgbpoHH, epmaHus) C MCNONb3oBaHUEM
Habopa RNA 6000 Pico LabChip Kit (Agilent).

OKCNepMMEHTbI C MUKpOMaTpuLamm

AHanua akcnpeccun reHoB Bcex obpasyos PHK mn3 onyxoneBor u HOpManbHOW
TKaHu OblN NPOM3BELEH C NMOMOLLBbIO ONUIOHYKNEOTUAHbLIX MukpomaTpuy Affymetrix Human
Genome (HG) U133A wnn HG-U133 Plus 2.0 (Affymetrix, Canta Knapa, KanudopHus,
CLLA). Bce atanbl 6b1nm BbINOMHEHbI B COOTBETCTBMM C pykoBoacTBoM Affymetrix. Bkparue,
aByxHuteByto kOQHK cuHTesupoBann m3 5-8 mkr cymmapHon PHK ¢ ucnonb3oBaHuMem
SuperScript RTII (Invitrogen) n onuro-dT-T7 npanmepa (MWG Biotech, 36epcbepr,
lepmaHKus), Kak OMUCLIBAETCS B PYKOBOACTBE. TpaHCKpUNuuio in vitro npoussoaunm ¢
ucnonb3oBaHMeM Habopa ans meveHmss PHK-tpaHckpuntoB BioArray High Yield RNA
Transcript Labelling Kit (ENZO Diagnostics, Inc., ®apmunreiin, Heto-Mopk, CLUA) ans
matpuy U133A nnun Habopa GeneChip IVT Labelling Kit (Affymetrix) ansa marpuy U133
Plus 2.0 ¢ nocneaywowen dparmeHtayuen, rubpuamsauuen kPHK v okpawmsaHnem
CTPENTaBUANH-PUKOIPUTPUHOM M OUOTUHWUIMPOBAHHLIM  AHTUCTPENTaBULUHOBbIM
aHtutenom (Molecular Probes, JlengeH, Huaepnangbl). M3o6paxkeHna ckaHnpoBanu Ha
Agilent 2500A GeneArray Scanner (U133A) unu Affymetrix Gene-Chip Scanner 3000
(U133 Plus 2.0), a paHHble aHanu3uposanu B nporpamme GCOS (Affymetrix) c
NCMNONMb30BaHNEM HaCTPOEK MO YMOMYaHWUKO Afsi BCEX napameTpoB. [ns Hopmanusayum

ncnone3osanucb 100 cnyxebHbiX reHos, npegoctasneHHbix Affymetrix. OTHocuTenbHbIE
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3Ha4YEeHUs akcrnpeccum BbinNM NOACHUTaHbI U3 OTHOLLEHWUA 3apEernCTPUPOBAHHbIX CUrHANOB,
NOMNyYEeHHbIX KOMMLIOTEPHOW MPOrpaMmon, a 3HadyeHue anst obpasya HOpPManbHOW MOYKU

ObINIO NPOM3BONLHO 3a4aHo 3HadYeHnem 1,0.

Mpohunn  3KCMPEecCUM  UCXOAHbIX TEeHOB, MPEANOXKEHHbIX B  HacTosILLEeM
N300peTEHMN, KOTOpble B BbICOKOW CTEMEHW MMNEep3KCNpeccMpoBaHbl B KreTkax paka

Xenyaka, npeacrasneHbl Ha dur. 2.

NPUMEP 3:

NmMmyHOreHHoCTb in vitro ana nentuaos, npeseHTupyembix MHC | knacca, B
IMA941

Ona nonyyeHus wHpopmayum o6 wummyHoreHHoct nentugos TUMAP no
HacTosLwemy n3obpeTeHmnto 6binv NPoBEAEHbI UCCNEA0BaHNS C UCMONb30BAHNEM XOPOLLIO
M3BECTHbIX METOAOB CTUMYMSALUW, YK€ OonucaHHbix B pabote (Walter, S, Herrgen, L,
Schoor, O, Jung, G, Wernet, D, Buhring, HJ, Rammensee, HG, and Stevanovic, S; 2003,
Cutting edge: predetermined avidity of human CD8 T cells expanded on calibrated
MHC/anti-CD28-coated microspheres, J.Immunol., 171, 4974-4978). C ucnonb3oBaHnem
3TOM cucTembl Obina nokasaHa MnonoXUTENbHasi MMMYHOTEHHOCTb  (T.€. pPasMHOXeEHMWe
cneyndpudeckmx T-knetok) ana 47 mn3 54 npoaHanuaupoBaHHbiX nentugos TUMARP,
pecTpukTupoBaHHbix no HLA-A*2402, n gna 3 13 3 npoaHanusnpoBaHHbIX NENTULOB
TUMAP no n3obpeTeHuto, pectpmkTupoBaHHbix no HLA-A*0201, AeMOHCTpUpYS, YTO 3TU
nenTuabl SBNSOTCA T-KNETOYHbIMU 3NUTONAMM, NPOTMB KOTOPbLIX Y YEernoBeKka CyLeCTBYHOT

CD8+ T-kneTtku-npeawectseHHukmn (Tabnuuya 4).

Mpanmuur CD8+ T-kneTtok in vitro

B yensx npoBeaeHns CTUMYNSILMIA in vitro WNCKYCCTBEHHbIMN
aHTUreHnpeseHTpyowmummn knetkamm (MAMK), HarpyxeHHbIMu komnnekcom nentmng-MHC
(PMHC) n aHntutenom k CD28, cHayana 6binn BbigeneHbl CD8 T-kneTkn u3 CBEXEro
npoaykra nenkadepesa HLA-A*24 unu ns nenkoymTapHon nneHkn HLA-A*2 350poBbIX

AOHOPOB, NONy4YeHHbIX U3 baHka kposu . TobuHreHa, MepmaHus.

CD8 T-knetku, HenocpeacTBEHHO oboralleHHble Nnbo 13 npogykTa nevkadgepesa,
nmbo n3 PBMC (MOHOHyKNeapHble KNETKU nepngepruyeckon KpoBmn) cHadvana Bbligensnm ¢
MOMOLLBIO Cpeabl FPaANEHTHOro pasgeneHus ctaHgaptHon nnotHocTn (PAA, Kénwbbe,
lepmanus). BeigenenHblie CD8-numdouyntibl unu PBMC nHkybrnposanu 4o NCNonb3oBaHns

B T-knetouHon cpege (TCM), cocroswen m3 RPMI-Glutamax (Invitrogen, Kapncpya,
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lepmanus) ¢ pobaeneHnem 10% WHaAKTUBMPOBAHHOW HarpeBaHWEM YENOBEYECKON
coiBopoTkn AB (PAN-Biotech, 3unaeHbax, Mepmanug), 100 Ea/mn neHuyunnuHa / 100
mkr/mn ctpentomuyuHa (Cambrex, Bepebe, Benbrus), 1 MM nupysara Hatpua (CC Pro,
HounwTaaT, M'epmanung) n 20 mkr/mn reHtamuyuna (Cambrex). LIMTOKUHBI C KOHUEHTpaunen
2,5 vr/mn UI1-7 (PromoCell, Mangensbepr, Nrepmanus) n 10 Ea/mn UJT-2 (Novartis Pharma,
HiopHbepr, MepmaHus) Takke gobasnsanu B cpegy TCM Ha aTom 3Tane KynsTUBUPOBAaHUA.
BoigeneHne numdouyutos CD8+ npousBogunu METOAOM MO3UTUBHOW Cenekuynnm

nomoLbto mukpocdep CD8 (Miltenyi Biotec, Bepruw-maabax, Nepmanus).

MonyyeHne mukpocdep, nokpbiTbix pPMHC/aHTM-CD28, T-kneTouyHble CTMMYNSaumMn
MU cunTbiBaHNE NPOU3BOAWUIN, KaK onuckiBanocb paHee (Walter n coasTt., 4974-78), ¢C
MUHUManbHbIMW  Mogudrkaumamun. BkpaTue, Obinn  nonyyeHbl OGUMOTUHUNMPOBAaHHBIE
Harpy>keHHble NenTuaom pekoMOuHaHTHble mornekynbl HLA-A*2402 n HLA-A*0201, Ge3
TPaHCMeMOpPaHHOrO AOMEHA, U KOTOpble Obinn BUOTMHUMNMPOBaAHbLI Ha KapOOKCUNBHOM
koHUe Tsxenon uenn. OUULLEHHBIN KOCTUMYNMPOBaHHbIM 1gG2a MbiKM K aHTUTENam
yenoseka CD28 Ab 9,3 (ung, Ledbetter, and Muller-Eberhard 4611-15) 6bin
OMOTUHUINNPOBAH XUMUYECKMM cnocobom c MCMNOnNb30BaHNEM cynbdo-N-
rMMAPOKCUCYKLUMHUMMNAOONOTUHA, Kak pekomeHgyetca usrotosutenem (Perbio, BOHH,
lepmanus). Mcnonb3oBaHHblE MUKpOCdepbl npeacTaBnann cobon  NonUCTUPONOBbIE
yactuubl pasmepom 5,6 MKM, nokpbiTble cTpentaBuanHom (Bangs Laboratories,
NnnnHow/CLUA). pMHC, ncnonb3oBaHHble B KA4€CTBE MNONMOXUTENBHOrO M OTPULaTENbHOro
KOHTPONA  MMMYHOreHHocTn, Obinn  A*0201/MLA-001  (nentua ELAGIGILTV  wu3
moandpuymnposaHHoro Melan-A/MART-1) n A*0201/DDX5-001 (YLLPAIVHI n3 DDXS5),

COOTBETCTBEHHO.

800 000 mukpocchep / 200 mMkn nomewlann B NyHKU 96-NyHOYHOro nraHLwieTa B
npucytctBum 600 Hr BMOTMHMNMPOBaHHbIX aHTU-CD28 n 200 Hr peneBaHTHOro GMOTUH-
pPMHC (BblicokonnoTHble Mukpocdepbl). Ctumynauymm 6binn MHULUUPOBaHbI B 96-
MYHOYHBIX MNMaHWeTax npu COBMECTHOM WHKybaumm 1x10° CD8+ T-knmetok ¢ 2x10°
NPOMbITbIX MUKpocdep ¢ nokpbiTnem B 200 mkn cpeabl TCM ¢ gobasneHnem 5 Hr/mn UJ1-
12 (PromoCell) B Teuerune 3-4 gHen npu 37°C, 5% CO; n 95% OTHOCUTENBHOW BNAXXHOCTMW.
MonosuHa cpeabl 6bina 3ameHeHa Ha ceexyto TCM ¢ gobasneHuem 80 Ea/mn UJT-2, u
nHkybaumsa 6bina npogorkeHa B TeveHne 3-4 aHen npu 37°C. [aHHbIA UUKN CTUMYNALUIA
NPON3BOAMNN B OOLLEN CNOXHOCTM TPU pasa.

HakoHel, NnpoBogunn aHanmsbl MynsTUMEPOB OKpPaLUMBaHUEM KITETOK C MOMOLLbIO

dnyopecueHTHbIX mMyneTumMepos A*0201 wnmn  A*2402 HLA (nonydveHHbIMW, Kak
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onuceiBaetca B pabote {Altman, 1996 ALTMAN1996 /id}) n knoHom SK1 antutena CD8-
FITC (BD, Tlewnnenbbepr, [epmaHus) wnu [JONOMHUTENBHOW MOMOLLLIO Mapkepa
MnsHecnocobHocTn (Bewecteom Live/dead-Aqua wmnu — UMOMNETOBBIM  KpacUTENEM
(Invitrogen, Kapncpys, lepmaHug)), U M3MEPEHUA MNPOBOAUMN Ha YETbIPEXLBETHOM
yutometpe FACSCalibur (BD) unu yutometpe LSRII SORP (BD; BocemHaguartb LBETOB,
OCHaLLEHHOro CUHUM (488 HM), ornoneToBbIM (405 HM), kpacHbIM (640 HM) 1 3eneHbim (532
HM) CBeTOOUNBTPaMK, COOTBETCTBEHHO. Mentna-cneundunyeckmne Knetkm Obinn
nogcuuTaHbl kak npoueHTHaa gona Bcex CD8+ T-knetok. OueHKy pesynbTaros
MYMETUMEPHOro aHanusa MpOBOAMMAN C MOMOLLUBIO KOMMBIOTEPHOU nporpammbl FlowdJo
(Tree Star, OperoH, CLUA). MpanumuHr in vitro cneyngunyecknx MynsTUMEP-NONOXUTENbHbIX
CD8+ numdounToB oueHUBany yCTaHOBKOW MOAXOAALLEro AUCKPUMUHALNOHHOMO OKHA U
CPaBHEHMEM CO CTUMYNAUUSAMU OTpULATENbHOrO KOHTpond. WMMMYHOreHHocTb Ans
3agaHHoro aHTureHa 6oina onpeaeneHa, ecnm Obino OOHaPYXEHO, YTO MO MEHbLUEN Mepe
B O4HOW nognexallen oueHKe NPOCTUMYINMPOBaAHHOW in Vvitro nyHKe O4HOro 340POBOro
AOHopa cogepxanachb cneynduyeckas CD8+ T-knetodHas nNUHUS nocne CTUMYNSLUK in
vitro (T.e. Korga paHHas nyHka cogepxamna no MeHbwen mepe 1% cneynduryHbIX
MYNbETMMEP-NONOXMTENbHbIX cpean CD8-nonoxutenbHbIX T-KNETOK) M NPOLEHTHas Jons
cneynuuecknx MynbTUMEP-NONOXUTENbHBLIX KNeToK Obina no meHblwen mepe B 10 pas
BblLLE CPEeAHero 3Ha4yeHUs CTUMYNSALWMA COOTBETCTBYIOLLErO OTPULETENbHOrO0 KOHTPONS
(CTMMYNAUNS HECOOTBETCTBYOLMMUN N OKpaLUMBaHWE COOTBETCTBYIOLMMIN MynbTUMEPaMM)

N KNeTKN He Haxoaunncb Ha gnaroHanu IJJ,I/‘IanaMMbI).

MMMyHOreHHoCTb in vitro ans nentngos IMA941

Ona 47 w3 54 wuccnepgoBaHHbix nentugoB HLA-A*2402 n gna 3 m3 3
uccnepgosaHHblx  nentmgos  HLA-A*0201, wmorna ObiTb  NPOAEMOHCTPUPOBaHa
UMMYHOI€HHOCTb /N Vitro 3a cHeT NonyyYeHusa nentmna-cneyndnyecknx T-KneToUHbIX TIMHUNA.
Mpumep pesynbratos uutometpum nocne TUMAP-cneymdpumyeckoro mynsTUMEpPHOro
oKpawwmBaHua ANA ABYX NENTMAOB MO U300peTeHMio nokasaHbl Ha dur. 3 BmMecTe C
COOTBETCTBYIOLUMM OTpuUaTtenbHbIM KOHTponeMm. Pesynerartel anga 54 nentngos A*2402 n 3

A*0201 no uszobpeteHno obobyatorca B Tabnumue 4.

Tabnvuya 4: UmmyHoreHHOCTb nentuaos HLA | knacca no nsobpetenunto in vitro.

PesynkTatbl 3KCNEPUMEHTOB MO MMMYHOTEHHOCTM in Vitro, NpoBeAeHHbIX PUPMON
Immatics nokasbiBalT MNPOLUEHTHYIO AOMK AOHOPOB W FYHOK C MOMOXWTENbHbIMA
pesynbTataMmym U NyHOK Cpean Tex, YTo noanexanu oueHke. o MeHbLlen mepe YeTbipe

JOHOpa 1 48 NyHOK KaxKaoro nentmnaa nognexanu oueHkKe.
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Ne AHTUTEH LoHopbI JNlyHKun
nocnenoBarenkHoc MONOXUTENbHbLIX/ | MONMOXUTENbHbIX/
™ oueHuBaeMbIX [%] | oueHnBaemMbIx
[%]
1 CDC2-001 83 28
2 ASPM-002 67 32
18 MMP3-001 11 1
4 MET-006 67 21
3 UCHL5-001 75 12
7 MST1R-001 50 13
33 KIF2C-001 17 2
9 SMC4-001 73 10
17 EPHA2-005 0 0
5 PROM1-001 83 26
6 MMP11-001 33 11
NFYB-001 50 7
16 ASPM-001 17 3
20 PLK4-001 60 5
14 ABL1-001 83 18
26 ATAD2-001 33 3
21 ATAD2-002 17 1
27 ATAD2-003 0 0
12 AVL9-001 100 31
22 COL12A1-001 0 0
23 COLBA3-001 0 0
24 FANCI-001 17 1
28 HSP90B1-001 50 7
15 MUC6-001 83 22
13 NUF2-001 100 50
19 NUF2-002 50 6
1 PPAP2C-001 83 29
25 RPS11-001 17 3
29 SIAH2-001 50 8
30 SLC6A6-001 17 1
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10 UQCRB-001 83 24

31 IQGAP3-001 100 24

32 ERBB3-001 83
CCDC88A-001 0 0
CCNB1-003 33 3
CCND2-001 17 10
CCNE2-001 0 0
CEA-010 40 3
CLCN3-001 33 6
DNAJC10-001 50 15
DNAJC10-002 33 3
EIF2S3-001 17 1
EIF3L-001 100 29
EPPK1-001 17 1
GPR39-001 50 6
ITGB4-001 67 20
LCN2-001 17 1
SDHC-001 33 3
PBK-001 0 0
POLD3-001 67 7
PSMD14-001 17 1
PTK2-001 17 4
TSPAN1-002 17 1
ZNF598-001 83 17

MpuBeaeHHbIE HWKE NenTuabl yke Obinv onucaHbl B APYrMX NaTEHTHbIX 3asBKax
dmpmbl immatics u BknoveHbl B BakymHbl IMA901 (MET-001 n TOP-001), IMA910 (MET-
001 n TOP-001) n IMA950 (IGF2BP3-001). MNockonbky, Hanpumep nentug MET-001

NPUBOAMUT K YpPEe3BblYalHO XOPOLUMX peakuusiM in vivo, LaHHble MOryT paccMarpuBaTbCs

KaKk cBegeHnda npurogHoCTu nentuaos No I/I306peTeHI/II'0 A4 KNMMHNYeCKOro NnpuMeHeHun4.

Ne
nocrnegoBaTeribHOC
™

AHTUreH

AOHOpPCKasi

NONOXUTENbHbIX/O
LeHuBaeMbIX [%]

JIyHKM

MONOXUTENbHbIX/
oueHuBaeMbIx [%]

IGF2BP3-001

50

21
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MET-001

67

42

TOP-001

40

10
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®OPMYJIA USOBPETEHNA

1. MenTna, KoTopbIN MMeeT oOLLyo ANMHY OT 9 40 30 aMMHOKMCNOT U CBA3bIBAETCS C MOMEKYNON
rmasHOro komnnekca rucrocoemectumoctn (MHC), n cogepxawymn:
(a) nenTtug, cocToAwmMn N3 nocneaosarenbHocTK B cootseTcTBMM ¢ SEQ ID NO: 2, nnn
(6) nentmng, cocroawmnm u3 Bapmanta SEQ ID NO: 2, BblibpaHHOro wu3 rpynnbl
nocnegosatenbHocten SFNPLWLRI, SYNPLWLRL, SYNPLWLRF, SFNPLWLRL, w
SFNPLWLRF, unun
(B) nenTtng B cooTBeTcTBMM C (@) unu (6), rae ykasaHHbI NENTUA BKMOYAET HenenTuaHble
CBS3N,

nnu ero hapmaneBTM4eCK/ Npuemnemas conb.

2. HykneuwHoBas Kucnota, kogupyrowas nentug no n. 1, rae ykasaHHas HykneumHosasi Kucnora
asnaerca OHK, kOHK, MHK, PHK, unu nx kombnHayunen, nnu BekTop akCnpeccumn, CnocobHbIN

3KCNPeccupoBaTh YKa3aHHYI HYKIIEMHOBYHO KUCTOTY.

3. KneTka-xo3auH, BKMOYaoLas HYKMEMHOBYIO KUCMOTY UMM BEKTOP 3KCMPEeccur no n. 2, rae

yKasaHHas KNeTKa-X03siMH ABMAETCS aHTUrEHNPE3EHTUPYIOLLEN KNETKON.

4. Knetka-xo3su1H no n. 3, rae ykasaHHasa KNneTka-xo3aunH ABMAETCA 4eHAPUTHOWN KIETKOWN.

5. AHTUTENO Mnn T-KNETOYHLIW PeLenTop, KOTopoe crneyndunyeckn CBA3LIBAETCHA C KOMMITEKCOM

MHC/nenTtung, Bkntovalowmum nentug no n.1.

6. Cnoco® nony4yeHus akTUBUPOBAHHbLIX LUTOTOKCUYeCknx T-numdcpouymtos (LTIT) in vitro,
BKMOvaowmn obecneyeHne koHtaktTuposanus LTI in vitro ¢ Harpy>XeHHbIMU aHTUrEHOM
monekynamm MHC | «knacca 4enoBeka, 3KCMPECCUPOBAHHLIMM HAa MOBEPXHOCTU
AHTUrEHNPE3EHTUPYIOLLEN KNETKM MO N.3 Nnn 4 B TEYEHME Nepuoga BpEMEHN, 4OCTaTO4HOro
AN akTmeBauum ykasanHbix LITJIT aHTureH-cneyudunyeckum obpasom, rae ykasaHHbIA aHTUreH

saBNsieTcAa nenTuaom no n. 1.

7. AKTMBUPOBaHHbIN UuToTOKCHMYeckni T-numdouymnt (LTJT), nony4yeHHbIM ¢ nomoLeto cnocoba no

n. 6, KOTOPbIA CENEKTMBHO pacno3HaeT nentug no n.1.

8. MpumeHeHne nenTuaano n. 1, HyKNeMHOBOW KNCIOTbI UM BEKTOPA 3KCMPECCUN MO N.2, KNETKK-
X035iMHa No N.3 unn 4, aHtutena unm T-KNeTOYHOro peuenTtopa no n.5, nn akTMBMPOBAHHOIO

T-numcoouunTa no n.7 B KAYECTBE NEKAPCTBEHHOIO CPEACTBA ANA NIEYEHNs paka.
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9. NpumeHeHne no n. 8, rae NeKkapcTBEHHOE CPEACTBO NPEACTaBNseT COO0N BaKLMHY.
10. MpumeHeHne no nrobomy 3 nn. 8-9, rae ykasaHHbIA pak NpeacTaBnsier cobon pak xenyaka,

paK >enyAo4HO-KULLEYHOro TpakTa, KornopeKTarnbHbI pak, pak Nogxenyao4HON xenesbl, pak

Nerknx nnn no4vek.

11. TNpumeHeHne nentuga no n.1 Ana nOnyvYeHUa aHTUTerN, cneymUuyecKkmx K KOMMIEKCY

MHC/nenTtuna, BkoYaoLwemMy yKasaHHbI NenTug.
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