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TpancmemOpannblil mukonporens CD147 oOnazaer MUpPOKUM AUana3oHoM (GyHKIui B
37I0pOBBIX TKAHSAX YEJIOBEKA U IIPU MHOIUX 3a00JI€BAHUSX, B TOM YHCIIE [IPU KAHIEPOTCHE3E.
W3noxeHbl cOBpeMeHHbIe TPeACTaBIeHus 00 0ocodeHHoCTsIX skcnpeccrn CD147 B omyxore-
Bo#t Tkauu, 0 ponr CD147 B mpoueccax WHBa3WM, POCTAa M METACTa3MPOBAHUS OIMyXOJIEH H
00 yuactun CD147 B peryisiuy 4yBCTBUTEIBHOCTH OIMYXOJIEBBIX KIETOK K XUMHOTEPAIleB-
TryeckuM areHram. Obcyxnaercs posib CD147 kak MOTEHIMAIBHOTO MOJIEKYISPHOTO Map-
Kepa OIyXOJIeBOH mporpeccuu. PaccmarpuBaercss BO3MOXKHOCTh uctnonb3oBaHus CD147 B
KauecTBE MEpCIIEKTUBHOI TepareBTHYECKOM MHUILIEHH B OIMYXOJEBBIX KJIETKaX /s HHHOBA-

OUOHHOT'O MEIUKAMCHTO3HOI'O JICHCHHA OHyXOJICfI.

KiaroueBble ciaoa: CD147; maTpukcHble METaUIONPOTEUHA3bl; MOHOKapOOKCUIIATHbIE
TPAHCIIOPTEPHI; KaHIEPOreHe3; XUMHOPE3UCTEHTHOCTD; TPOTHOCTHIECKHH OHOMapkep; Te-

pareBTUICCKass MUIIICHbD.

BBEOEHUE

Knacrep mudpdepenmuporku 147 (CD147) nnn uHIyK-
TOp BHEKJIETOYHBIX MATPUKCHBIX METaJUIONPOTCHHA3
(EMMPRIN) — s3T0 TpancMeMOpaHHBIA TITUKOIIPOTEHH,
M3BeCTHBIN Takke Kak O6asurud [50]. CD147 — unen cy-
nepceMeiicTBa IMMYHOTIIOOYJIMHOB, Hrparommi QyHa-
MEHTAJIbHYIO POJIb B MEKKJIETOYHOM pacrio3HaBaHuu [42].
Kak wuHTerpanbHbelii MeMmOpaHHBIA penenitop [ Tuma,
CD147 umeeT MHOXKECTBO JUTAHJOB, TAKUX KaK I[UKJIO-
¢wmH, Oemoxk RHS mansipuitHoro mnasmonust Plasmo-
dium falciparum (PfRh5) u wunTerpunsl. Dxcnpeccus
CD147 obnapyxeHa BO MHOTHX TKaHSAX M KICTKaX Yelo-
Beka. CD147 — o0s13aTenbHBIN acCCOUUPOBAHHEIA OEIOK
JUTSL TPAHCTIOPTEPOB MHPYBara, JlakTara (MOHOKapOOKCH-
naraele TpaHcmoprepbl, MCTs), a Takxke ramMmma-cekpera-
3bI, 00ECIHEeYHNBaIOIIeii KOHBEPCHIO OeNKa-TIpe/eCTBEH-
HUKa amuionaa B Oera-amuoun [57]. CD147 oGnamaer
IIUPOKHUM JHMAana3oHoM (DYHKIWH B 3I0POBBIX TKaHIX ye-
JOBEeKa W TPH MHOTHX 3a0o0neBaHISX. l3ydeHa poib
CD147 npu uHdeKuusx, BEI3bIBAEMBIX ATOTCHAMU, TAKHU-
MH Kak BHpyc HMMYHOeduimra yenopeka (B1Y), Bupyc
renaruta B (HBV) u C (HCV) u repniecBupyc, accouuu-
poBanHbIi ¢ capkomoii Kamomm (KSHV). B wactHocTH,
nuzperyisanus aktuBHocTH CD147 MoXeT npuBecTH K
nporpeccupoBanuto 3aboneBanus. CD147 perynupyer He-
CKOJIBKO Pa3IMYHBIX (PYHKIWH, BKIFOYast CICPMATOTCHE3 B
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MOJIOBBIX KIIETKax [9], OTBETHYIO PEaKIHMIO JIMM(POIUTOB
pa3IM4YHBIX CyOnomy s 1 sKcnpeccuro cuctembl MCT
B kapauomuornmrax [29]. CD147 B coctaBe MeMOpaHHBIX
MUKPOBE3UKYJI YYacTBYET B 3JI0KaY€CTBEHHBIX MPOIIEccax
B MaTKe, B Ipoleccax OTeKa Mo3ra H mpojudepanuu
TpaHC(HOPMUPOBAHHBIX TUIA3MAaTHYECKUX KIIETOK YeIOoBe-
Ka [8, 56].

OcoOeHHBII HHTEpeC OBUT MPOSIBIICH K H3YYCHUIO 3TOM
MOJIEKYJIbl B KOHTEKCTE KaHIIEPOreHe3a C Y4eTOM Ba)KHO-
CTH MPOAYKLHMH U TPAHCIIOPTa JIaKTaTa B OIYXOJIEBOU TKa-
HU JUTS pean3allii Tak Ha3biBaeMoro d¢¢exra BapOypra
(aspobHOTO mIMKONIM3a). B 4acTHOCTH, M3BECTHO, YTO B
TUTIOKCHYECKHX ycnoBusax akcrpeccus CD147 comyTcTBy-
€T POCTY OIYXOJIM, MHTHOWPOBAHHIO AIONTO3a OITyXOJie-
BbIX KIJICTOK H aKTHBallUHU MHBAa3HOHHOH CIIOCOOHOCTH
37I0KaYE€CTBEHHBIX OIyXOJIeH, KIETKH KOTOPBIX OBICTPO
Pa3MHOXKAIOTCS C UCIMOJIB30BaHUEM IJIMKOJIM3a JJIS TIONY-
yeHus 3Heprud [16, 27, 65].

Oco6ennoctu 3xcnpeccun CD147 B onyxoseBoii
TKaHH

Bricokas skcripeccus CD147 nabnrogaercss BO MHOTHX
ormyxoJsix, 6onee toro, CD147 — onun U3 Hauboee BbI-
COKO JKCIPECCUPYEMBIX OEJIKOB B PACCESHHBIX (CTPaHCT-
BYIOIIIMX) PAKOBBIX KJIETKaX. MHOTHE pPakoBbIE OITyXOJH
yenoBeka skcnpeccupyor CD147 Ha 1uiazMarndeckoi
MeMOpaHe KIICTOK, BKJIIOYask HECKOIBKO PAacHpOCTPaHCH-
HBIX BHJIOB paka (TaOnm. 1), a Tak)ke TMTaHTOKJICTOYHBIC
omyxoinu [47], CHHOBHOIIMTHI, PAKOBBIE CTBOJIOBEIE KIIETKH
(CSCs) [26] u kneTouHble TUHAA MHOKECTBEHHOM MHUEIIO0-
Mmbl genoBeka (HMCLs) [59]. [pyrue uccrnemoBarenu 06-
Hapyxunu, uro CD147 skcnpeccupyercst B MEMOpaHHOM
W/WIIM TUTOIIa3MaTH4eCKOM KOMIIAPTMEHTaX KIETOK Kap-
UUHOMBI sinuHuKa [16]. TouHble MeXaHU3MbI YBEIUYECHUS
skcnpeccunt CD147 TpeOyroT pacuiudpoBKH, HanpuMep,
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oOHapyxeHo [11], yTo uHCYIMHOMONOOHBIN (hakTOp poc-
ta-1 (IGF-I) 3ameTHO yBenmuuuBaet sxcrpeccuto CD147 B
kieTkax rernatombl SMMC-7721 B 10303aBUCHMOI MaHe-
pe. Ilokazano, uro yposens skcnpeccun CD147 B omyxo-
JIEBBIX KJIETKaX pazjIMYHON MPUPOABI HE CBSI3aH C BO3pac-
TOM OOJIBHOTO, TUIIOM OITYXOJIH, HO YacTO CBS3aH C TUCTO-
MaTOJIOTHYECKUM THUIIOM OIMYXOJIM U KIMHUYECKOW CTau-
el 3a0oneBanust [59].

Jlokazano, yto HIF-1 cBs3p1BaeTCs ¢ THIOKCHUSA-3aBUCH-
MbIM snemeHToM (HRE), pacnonoxxenusiv mexay 133 u
130 map myxsieotunoB npomoropa rena CD147 [27]. bo-
Jiee TOTO, B YCJIOBUAX THIIOKCHH TPAHCKPHUIILIMOHHBIE (hak-
topsl HIF-1 u Spl oxa3bIBaoT KOMOMHUPOBAHHOE BIIUS-
HUE Ha aKTUBaIuio npomoropa rena CD147, u nngykous
9TUX (PaKTOPOB TPAHCKPUIIIUK TPHBOIUT K CBEPXIKC-
npeccun CD147 Ha TOBEPXHOCTH OITyXOJEBBIX KIIETOK
[65]. B dactHOCTH, AEMETHIMPOBAHUE IPOMOTOPHOMN
30HbI CD147 ¢ 5-a3a-2’-1e30KCULIUTHANHOM YBEIUYMBAET
skcrnipeccuto CD147 B kieTkax renaTouesutoiIsipHo Kap-
mmHoMBl (HCCs) 3a cuer yBennueHus adh(UHHOCTH CBS-
3piBanust Spl ¢ mpomotopom CD147; kpome ToTO, HacToTa
petuanBoB 1 cMepTHOCTH nanueHToB ¢ HCC ¢ nemeTmim-
poBaHHBIM npoMoTopoM CD147 Bpliie, 4yeM y NalueHToB
C MEeTHJIMpOBaHHbIM mpoMotopoM CD147 [32]. Daxtop
TpaHckpunuuu Spl TakKe perylnupyer 3KCIPECCHIO
CD147 B kieTkax paka Jjierkoro uenoseka [31]. CssizbiBa-
Hue npomotopa CD147 ¢ miR-22 wiu ¢ Spl, unu ¢ c-Myc
perymupyet 3xcnpeccuto CD147 B kieTkax paka Moiod-
HOHU kene3bl [33]. miR-146a yBenm4ymBaeT JKCIPECCHIO
CD147 B xnetkax MCF-7, uro He HaOII0HaeTCs B KIIETKAX
A498 paxa nouku yenoseka [3].

Poas CD147 B nponeccax HHBa3HH, POCTA H
MeTacTa3upPOBaHNs OILyXOJIeH

HuTepecHo, uto yBenuyenHas sxcipeccust CD147 vac-
TO HaOIIOAETCs MapaulesbHO ¢ APYTUMH (haKTOpaMu, BO-
BJICYCHHBIMHU B TIPOLIECCHI OIMYXOJIEBOM MPOTPECCHH, TAKH-
MH KaK SKCIPECCHs] MOHOKapOOKCHIIATHBIX TPaHCIIOpPTE-
poB  (MCTs), oOecnieynBarOmUX JAByHAIIPABICHHBIH
TpaHCHOPT JakTara B kieTkax. Komokammszamus CD147 u
MCT1 Obura obHapyxeHa B 21 % kapumaoMm u3 205 00-
pas3loB C MOMOIIBI0 METOJAa MMMYHOTHMCTOXUMHUHU [16].
Kpome TOro, MMMYHOTHCTOXHMMHUYECKOE HCCIICIOBAHHE
IIa3MaTHYECKUX MEMOpPaH KJIETOK CapKOMBI MATKUX TKa-
Helt MLS-175 nokasaino, uro okoso 40 % o0pa3ios ObuIH
uMmyHono3uTuBHbIMU U1 CD147 1 60 % — ummyHoro-
sutuBHbIMU 11 MCTs (MCT1 u MCT4) [45].

C yderoM BaXHOCTH peanuzaiuu 3¢d¢pexra BapOypra
(TTOCTOSTHHASL POAYKIHS JTAKTaTa B OITyXOJICBBIX KICTKAX,
obecrieunBaroIas yCTOHIMBOCT MOCIEAHNX K TUIIOKCHU
WA WHAYKTOpPAaM arorTo3a U COOTBETCTBYIOMIAas MeTabo-
JIUYECKUM MOTPEOHOCTAM aKTHBHO HPOJU(EpUPYIOIIUX
KIIeTOK) uiu obparHoro 3¢ ¢dexra BapOypra (moctosHHas
MIPOYKIHS JIAKTaTa B KJIETKAX CTPOMBI OITyXOJIH C MOCTIe-
IYIOIIMM TPAHCIIOPTOM JIAKTaTa B OITYyXOJICBHIC KJICTKH) B
OITyXOJICBOM TKaHW U B MHKPOOKPYKEHHH OITyXOIIH, CTa-
HOBUTCS IOHSATHOW BaxkHast portb CD147 B perymsitiuu BbI-

JKHBAEMOCTH U MPOJU(epannui KISCTOK OIMyXOJIEeBOU TpH-
POIBIL. Dkcrnpeccust CD147 TOBBIIIAETCSA B
TUIIOKCHUYECKUX 00JacTIX SMHUTEIHaIbHBIX OITyXOJIEBBIX
TkaHeil [65]. pyrue wucciemoBaHus TOKa3ajid, 4TO
CD147 axkTtuBupyeT IIMKOJIM3 B OIyXOJIEBBIX KJIETKaX Ha
MOJIENTM KCEHOTPAHCIUIAaHTUPOBAaHHON OIyXOJH B Opra-
HU3M “TOJIONW” MBI (OECTUMYCHON MBILIM C MyTaluen
nude) Gnarogaps GyHKIMOHATBHOMY B3aHMMOIEHCTBHIO C
MCTI1 u MCT4 [27, 65]. Tlockoneky CD147 sBnsercs
naptHepoM MCT, to crumynsuus CD147 urpaet omnpene-
JSIONIYI0 POJIb B ONOCPEAOBAaHUM IVIMKOJM3a JJIsl pocTa
OIyXOJIM, KaK IOKAa3aHO Ha MPHUMEpe KYyIbTYPbl KIETOK
LS174T aneHOKapLMHOMBI TOJICTOM KHILKU YeJIOBEKa, JIU-
menHbplx reHa CD147 [34]. Onnako ciieayer OTMETHTb,
yTo Kojokanmuzauusi CD147 u TpaHCoOpTepoB JiakTara
MCT1 nu MCT4 xapakrepHa U U1 HOPMaJbHbIX KJIETOK,
4yTO cBsi3zaHo ¢ ydactueM CD147 B perynsimuu GyHKIHO-
HaJIbHOM aKTUBHOCTH MOHOKApOOKCHJIATHBIX TPaHCIIOpPTe-
POB, BOXHOM Ui PETYIALUU METa0OJIMYECKOro cTaryca
KJIETOK.

ITosbiiennast axcnpeccuss ADAMI17 1monoXuUTENbHO
Koppenupyet ¢ skcnpeccueit CD147 Gmarogapst croco6-
Hoctu ADAM]17 akTuBUpOBATh PELIENITOP MUIEPMAIBHO-
ro ¢akropa pocta (EGFR) B kieTkax paka >xeny/ka 4eno-
Beka [51]. IlponemoncTpupoBano [48], UTO BHEKJIETOUHBIE
BE3UKYJIbl, CEKpeTUpyeMble pakoBbiMU Kierkamu MCF-7
u U937, crumynupyror skcnpeccuto CD147 B camux pa-
KOBBIX KieTkax. Mexay tem CD147 moxer ObITh 00111e-
MPUHATHIM MapKEPOM CEKpPEIIMH BHEKIJICTOUHBIX BE3UKYIL.
CD147 taxxe B3aUMOJEHCTBYET C KaBEOJIMHOM-1 Ha mo-
BEPXHOCTH KJIETOK KapiuHoMbl A431. Takas koornepauus
3aBHCUT OT BTOPOTO MMMYHOTJIOOYJIIMHOIIOJOOHOTO JOMe-
Ha BO BHeKJIeTOUHOM yacTu CD147 u HeratTuBHO perysu-
pyer axtuBHOCTb CD147, peructpupyemMoil mo Hmpomyk-
IIMM MaTPHUKCHBIX MeTayutonporenHas (MMII) B kierkax
omyxoiu. [Ipu cBepXdKCIPECCHH IK30TEHHOW Te€MOKCHTE-
Ha3el-1 (HO-1) B kitetkax NSCLC A549 u H441 skenpec-
cust EGFR, CD147 u MMII-9 B 3TuX KJ€TKaxX yCUIUBACT-
cs, Torna kak npu mondanuu resa HO-1 ux sxcnpeccus
ymensIaercs [55]. Ognako Tounas pons HO-1 B ycune-
HuM win cHmkeHnu 3kcrpeccud EGFR u CD147 tpebyer
JanpHeimero nzyuenus. Okcrnpeccuss CD147 B kierkax
SMMC-7721 3aMeTHO CHUKAETCs O IeicTBrueM Oalika-
nevHa ((1aBoHOWM, BBIICICHHBINH W3 KUTAHCKOW TpPaBbI
Scutellaria baicalensis ), 9TO CONIPOBOKIACTCS PA3BUTHEM
arnonTo3a W ayrodaruu, HO MEXaHW3M WJIM CUTHAIbHBINA
MyTh, JISKANIMHA B OCHOBE JTaHHOTO d((eKTa, HEM3BECTCH
[71].

CD147 urpaeT neHTpaibHYIO POIb B HHIYKITUHU OITyXO-
JICBOM MHBA3UH, POCTE/TIPOTPECCUPOBAHUU W METACTa3M-
POBaHUM, MOCKOJIBKY OH perynupyer skcrnpeccuro MMII,
CEKpPETUPYEMBIX KJIIETKaMH CTPOMBI [66] 3a cueT moka He
MOJIHOCTBIO M3Yy4YEHHbIX MexaHu3MoB. MMII, ctumynupo-
BanHeie CD147, nerpamupyioT OelKH BHEKJIETOUYHOTO
MAaTpPHUKCa, YTO CIIOCOOCTBYET aKTHBAIIMU OHKOTCHE3a, B TO
BpeMsl KaK MHOTHE U3 NPOBOCHAIUTEIbHBIX [IUTOKMHOB U
JIPYTHX MEIuaropoB, ctumynupoBaHHbix CD147, Taxke
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HampsIMyt0 CBsI3aHBI C OIYXOJIEBOH mporpeccueit [59].
HeiictBurensho, mucperyssiuua CD147 B kieTtkax oTMe-
yaeTcs IMOYTH MPU BCeX TUMax paka (Tabdi. 1). Dxenpeccus
CD147 BaxkHa Ju1sl pocTa, MHBa3UU U METAaCTa3uPOBAHUS
HCC 3a cuer monymauuu npoaykuun MMIIL: CD147 mno-
Bhlmaet npoaykuuo MMII-2 u MMII-9, ctumynupys ax-
TUBHOCTH (UOpoOIacToB yenoseka. [Ipu KOKyJIBTUBUPO-
Banun kierok HCC ¢ ¢gubpobnactamu, He CIOCOOHBIMU
npoxyuupoBarb MMII-2 u MMII-9, unBa3uBHas crocoo-
HOCTb PaKoOBBIX KJIETOK 3HAYMTENbHO ciadeeT. Cekpenus
MMII-2 u MMII-9 cHuxkaercs, a MUTparyisi ¥ WHBA3HsI
kieTok HCC uHruOupyroTcs mpu HCIOIb30BAHUU aHTH-
ten k CD147, siRNA (manbix untepdepupyrommx PHK)
WK APYTHX areHTOB, TAKUX KaK TPUOKCH] MbIIIbsKa [35].

OTnenbHOr0 BHUMAHHUS 3aCly’KUBAlOT JaHHBIE O BO3-
MoxxHOH ponu CD147 B peryisiiuu jKH3HECIOCOOHOCTH
OTYXOJIEBBIX KJETOK. Tak, B kieTrkax omyxomner CD147
MOKET HHTHOUPOBATH ayTO(Aruio, BEI3BAHHYIO TOJIOIAHH-
eMm, HanpumMep, B kiaeTkax SMMC-7721 ato ocymiecTBis-
eTcst OyokupoBaHWeM akTHBHOCTH Oenka Beclinl [17].
Kpome toro, CD147 noBsIiaeT pe3ucTEeHTHOCTH PAKOBBIX
KIETOK K aHOWKHCY uepe3 MHruompoBaHue Oenka Bim,
YTO UMEET pellarollee 3HAYeHUe I pa3BUTHsI XUMHUOPE-
3UCTEHTHOCTH OIYXOJIEBBIX CTBOJIOBBIX KJIETOK [26].

[Ipu pake ropranu [18], OSCC [52] miu NSCLC [63]
BeposTHas poinb CD147 3akirouaeTcsi B peryisiun cekpe-
1y MMPs u koHTpoie OIyX0i1eBoil HHBAa3UU U MeTacTa-
3uposanus, kak u npu HCC. bonee Toro, runepakcnpec-
cust CD147 urpaet BaxHyIO poJib B Pa3BUTHU IIOCKOKJIE-
tTouHoro paka [4]. ITpu orcyrcrBuu sxcrpeccuu CD147 B
KIIETKaX paka SMYHUKOB OTMEUYAIOCh CHHXKEHHE DKCIIPEC-
cun VEGF u MMII-9, npu stom skcrpeccust CD147 ot-
PHLIATENBHO BIMSET HAa SKCIPECCHUI0 OCHOBHOTO (pakTopa
pocra ¢ubpodnacros (bFGF) [73]. CD147 unnyuupyer
o0pa3zoBaHHEe MEMOPAHHBIX BE3HUKYJ, CEKPETHPYEMBIX U3
kietok NT2/D1 3MOpHOHATBHON KapI[THOMBI, H CTUMY-
mapyet npoaykuuto MMII-2 B pubpobnacrax mis HHIYK-
uuu oryxosesoi nHBazuu [41]. CD147 moxer Takxe yBe-
nnuuBarh nponykuuo MMII-2 B kiieTkax HHBa3UBHOM pe-
tuHOONMactombl [2]. B TT-knerkax Meay/uUIIpHOTO paka
mmToBuIHON jkene3bl CD147 mnrubupyer mposmdepa-
LUIO KIIETOK, HO HE OKAa3bIBACT CYIICCTBEHHOTO BIIUSHHS
Ha arornTo3, MUTpalKio Wi nHBazuio [36]. OgHako cyie-
CTBYET M JIPyroe MHEHHE, YTO B HEKOTOPBIX JIMHHUAX PAKO-
BbIX KJIeToK npoxykiust MMII He perynupyercst ¢ moMo-
mero CD147.

CD147 xnerok paka MOJIOYHOH KeJie3bl WHAYLHPYET
BbIcBOOOXKIcHHEe MMII-2 u3 ¢ubpobiactoB, omnocpeo-
BaHHOE akTHUBanueil ¢ocdonunazpl A2- U S-TUIIOKCHUTe-
HA3HOTO CHUTHAJIBHBIX myTed B ¢ubpobmactax. Kpome
toro, runepakcnpeccuss CD147 ycunuBaer dochopuu-
posanue PI3K, Akt u ERK, B TO Bpems kak monaBieHue
aktuBHOCTH PI3K, Akt WIM MHTOr€H-aKTHBHPOBAHHOU
nporenHkuHazel  (MAPK)  3HaunTenbHO — mOAaBiseT
CD147-ungyuupoBannyto cekpernto VEGF u uHBazuio
9H/IOTEJIMAJILHBIX KJIETOK MYIOYHON BeHBI yesoBeka [13].
10T dakT ykaseiBaet Ha 10, 4o KSHV-unaynnpoBannas
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cexkpeuuss VEGF u uHBa3us SHAOTENHANBHBIX KIETOK
onocpenyrorcst ycwienueM skcrpeccun CD147, Bhi3BaH-
goil KSHV u akrusanueii PI3K/Akt- 1 MAPK-curnais-
HbIX nyTed. B MukpookpykeHuu capkoMmbl Kamomm Ja-
teHTHas KSHV-undekuns nepBuunbix ¢ubdpodiacTos
CIIM3UCTON OOOJIOUKM POTOBOHM IMOJIOCTU YEJIOBEKa CIO-
coOcTByeT mproOpeTeHnto uMu (HuOPoOIACTONOIOOHOTO
(heHoTuna, MHIYUUPOBAHHOTO omyxoibo, KSHV-comps-
JKEHHOU perymsuueit Tpanckpumnuun CD147 [14]. B omy-
XOJIEBBIX KJIETKAaX, COBMECTHO KYJIBTUBHPYEMBIX C MaKpo-
(haramu, yBenuuubaetcs skcnpeccusi CD147, uro HeoOxo-
JIUMO JIJIsl MAaKCUMaJIbHOU MHAYKIMU cekperuu MMII-9 u
VEGF u3 makpodaros. Kpome toro, CD147 moxeT Biu-
ATh HA QHTHOTE€HE3 B SHAOTEIHAJIbHBIX KJIETKaX, Peryiu-
Pys B3aUMOJICHCTBUE OITyXOJIEBBIX KJIETOK, MaKkpogaros u
sHAOTeNnHanbHbIX KieTok [3]. Hakowen, CD147 umeer
3HauUeHHe JAJIsl POCTa W BBDKMBAHHS PAaKOBBIX CTBOJIOBBIX
knetok (CSCs). Hampumep, ycrpanenue rena CD147 ¢
nomMomplo SiRNA MOXeT BOCCTaHOBUTH YYBCTBHUTENb-
HOocTh CSC-momoOHBIX KJIETOK, MOJTYYEHHBIX U3 KIIETOK
paxa Mono4Hoii xxene3sl MDA-MB453, k 5-dropypaunity
U YBEIUYUTh DKCIPECCHIO KUHA3bl INIMKOT€HCUHTA3bI-3[3,
OJTHOBPEMEHHO yMEHbIas SKCIIPECCUI0 THMUIMIIATCUHTA-
3bl, p-Akt u B-karenuna [26].

Ponp CD147 B Murpanuu, MeTactazupoBaHud u (hop-
MHUPOBaHUU PE3UCTEHTHOCTH K AHOUKHUCY OIlyXOJIEBBIX
KJIETOK CBSI3aHa C IOBBIILIEHHON peryisiiyell HEeKOTOPbIX
OTIpECTICHHBIX OCNKOB M CHUTHAIBHBIX IyTed. CHrHANb-
Heiid myTh ERK1/2 yaactByer B CD147-onocpenoBanHoi
nponudepaii 1 WHBAa3WH PAKOBBIX KICTOK JKEITy/IKa
SGC7901 [10]. KaBeonun-1 (Cavl) criocoOcTBYeT MHBa-
3un kietok Hepal-6 m Hca-F remarouemmonsipaoit kap-
muHoMbl (HCC) MBIIM yCHIICHWEM TJIMKO3MIIUPOBAHHUS
CD147 [25]. CD147 onocpenyeT pe3UCTEHTHOCTh KIETOK
HCC k anowkucy aktuBanueir PI3K/Akt-curnanbHoro
mytu [28]. N-GnT-1Va moxer urpars KIrOUEBYIO pOIib B
Murpanuu u meractazuposannu kietok HCC Beneactsue
HapymieHus mporeccoB mukosmmpoBanus CD147, tak
KaKk 3TOT (DEPMEHT CYIIECTBEHHO H3MCHSCT CTPYKTYpY
KOMITJIEKCOB onnrocaxapuioB B coctape CD147 [15]. Me-
TacTa3sUpPOBAHNE M XUMHOPE3UCTEHTHOCTD 3JI0Ka4€CTBEH-
HBIX KJIETOK IpeacTarelbHol xene3sl (PCa) Moryt momy-
JMpOBaThCsl MOBBbIIEHHOW Jkcnpeccuedt CD44  unu
CD147 B pesynsrare aktuBanuu PI3K- u MAPK-cur-
HaJbHBIX myTer [23]. Yerpanenune CD44 unu CD147 Bme-
cTe ¢ OeNTKOM-2, aCCOIMMPOBAHHBIM C MHO)KECTBEHHOH Jie-
KapcTBeHHOH ycroiunBocThio (MRP2), n Genkom-TpaHc-
noprepom MCT4 cHmxaet skcrpeccuro kak p-Akt, Tak u
p-Erk B knmetkax PCa, B TO BpeMst Kak 4yBCTBHUTEINEHOCT K
XUMHOTIpenaparaM yBEJIHMUUBACTCS, YTO BIIHMSIET Ha MeTa-
CTa3MpOBAHME U BbDKHMBaeMOCTh Kietok PCa [23].

HexoTopble ucciiegoBareny cocpeJoTOYUIM BHUMAHUE
Ha ponu CD147 B narorene3ze KSHYV, Ha nmpuumnnax, mno
KOTOPBIM OIYXOJIM MOAABIIAI0T UMMyHHTET [13, 14]. Ycra-
HoBJeHO, yTo KSHV nossimmaer sxcnpeccuro CD147. Me-
XKy TeM, korna skcrpeccus CD147 moHmkeHa, cekperus
KSHV-unnyumposannasix VEGF u NJI-6 u3 sunorenuans-
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HBIX KJIETOK 3HaYUTENbHO yMeHbleHa [13]. Takum obpa-
3oM, CD147 sBnsiercs ko(pakTopoM B UHPHUIMPOBAHHH
OpraHu3Ma OHKOTCHHBIMH BHPYCAMH M NPWHHMAeT yda-
CTHE B IATOTEHE3¢ I'ePIEeCBUPYC-ACCOIMUPOBAHHON cap-
koMbl Karomm. OjHako HET MOATBEPKAAIOIINX JaHHBIX O
npsiMoM peryaupoBanuud CD147 oHKOreHHBIMH BHpyca-
M.

CD147 accouunpoBaH ¢ 0e1KkaMH B KJIeTKaxX
OILYX0JIeBOM NPUPOABI

[Tpunsto cuurars, uto CD147 Bcerna B3auMonencTBy-
€T C IPyTUMH KJIETOYHBIMH O€JIKaMH, 4TOOBI OBIHATH Ha

MIPOLIECChl MHBA3UU OITyXOJIEBBIX KJIETOK M METacTa3hpo-
BaHMs. K W3BECTHBIM OeikaM, B3aWMOICHCTBYIOIIMM C
CD147, otHocsar cpeau npounx MCTI1, MCT4, wunrer-
puH-P1, nuknopunun u youkButuH C. CHMXEHHE SKC-
npeccun MCT1 nopasinsier sxcnipeccuto CD147, necmoT-
ps Ha Hem3MeHHbIH ypoBeHs MPHK CD147, Takum o6pa-
30M MOXeT ObITh 00bsicHeHO To, uTo MCT 1-omocpenosan-
HBIM TPAHCIIOPT JIAKTaTa M ypoBeHb 3kcrpeccun CD147
BIMAIOT Ha ckopocTh mponudepauun kinerok HMCLs
[59].

BsaumoneiictBue Mexay mukinopmwmHoM U CD147 pe-
TYIUpYeT KaJbLMEBYI0 CHUTHAJIU3ALUI0 U aKTHBHOCTD

Tabnuia 1. Dynkuusa CD147 B omyxosieBbIX KjI€TKaxX

Tun paka Perynsaropusie ¢pynkiuun CD147 Ccbuiku

Pax mo3ra (riuoma) CrocoOCTBYeT MHBA3HUHU INIMOMBI M METaCTa3UPOBAHUIO Yepe3 CTUMYJIUPOBAHUE [22]
MMII.

Pax monounoii xxene3sr | Ctumynupyet BeicBoOoxaeHne MMII-2 n3 ¢pubpobracToB U perynnpyeT HHBa3UB- [19, 60]
HOCTb KJIETOK paka MOJIOYHOH KeJie3bl, B3aUMOJEHCTBYs ¢ P-rimkonpoTenHom,
CD44 nnu EGFR.

Pax meiikn maTtku/ Kap- |Koppenupyer ¢ yposaem skcnpeccurr MCT1 n MCT4, perynupyeT HHBa3HuIo, MeTa- [69]

LHUHOMA CTa3MPOBAHUE U YyBCTBUTEIBHOCTH KJIETOK PaKa IMEHKM MaTKH 4eI0BEeKa K XUMHUO-
TeparuH.

Pax ToJsicTol KMIIKK CD147-onocpeloBaHHbIC B3aUMOJIEHCTBHS MEXKAY OIYXO0JIbIO M OPraHU3MOM pery- [1]
JUPYIOT POCT paka TOJICTON KHIIKH.

OHAoOMeTpHanbHBIN pak  |MoXeT CHU3HUTH ypOoBeHb E-KajarepnHa U yBeIHUNUTh YPOBHH BUMEHTHHA U TPaHC- [43]
KpUIIHMOHHOTO (hakTopa Snail, KOHTPONIHUPYIOLIETO T€H, OTBETCTBEHHBIN 32 CHHTE3
E-xaarepuna, npu pake 2HIOMETPHSI.

[Mnockoknerounsrit pak | Dkcnpeccus CD147, onocpenoBannas akrtuBanueiit FGFR, cioco6cTBYyeT nmponude- [30, 53, 54]

TOJIOBBI U LIIEH
JIumdpoma

paluu ¥ METACTa3UPOBAHUIO KJIETOK IJIOCKOKJIETOYHOTO paKa rOJIOBbI U IIEH.
CD147 u LYVE-1 (3unoTennanpHblil perenTop ruanyponana 1 sugorenus aumda- [46]
THYECKUX COCYZ0B) MOTYT B3aUMOJICHICTBOBATE IIPH PAa3BUTUU XHUMHUOPE3UCTEHTHO-
CTH B NepBUYHOM 3 Py3HOHHOM (BBIIOTHO#) TMbOMe.

Pax meuyenu (meueHoq- Caepxokcnpeccust CD147 crumynupyet npoaykuuro MMII, Mmogynupyer poct rema-|  [15, 28, 32,
HO-KJIETOYHBIN pak, rena- |ToueaoiasapHoi kapuuHoMsl (HCC) u BeI3bIBaeT MHBA3HIO U METAaCTa3UPOBAHMUE; 39,70, 74]
TOILIIUTIOJNISIPHAS KAaPIUHO-| CHI)KAeT Pe3UCTEHTHOCTH K aHoukucy kierok HCC gepes B3aumoaeiicTaue ¢

Ma) GnT-1Va (auetunriaoko3amMmuauaTpancdepasa-1Va) nam Spl vim anHekcuHOM A2.

Pax jerxux PerynupyeT MHBa3HIO U METACTa3UPOBAHME paKa JIETKOT'O YEJIOBEKa U KOPPEIUPYET [27, 31, 55]

¢ akcnpeccueit remokcurenassl-1 (HO-1) unu Spl npu HEMeJIKOKIETOYHOM pake
serkoro (NSCLC).

Perynupyer kanpuueByro CUTHAJIN3AIUIO U HHAYIHPOBAHHYIO TUITOKCHEH aKTUB- [38]
HocTh MMII-2 mocpencTBOM B3aUMOJCHCTBUS C KaIbLUH-MOLYIUPYIOLUIUM JIUTaH-
JIOM OUKIO(UINHA IS IPOTPECCUPOBAHMSI MEITAHOMBI YeJIOBEKaA.

Menanoma

[IockoKIeTOYHBIN pak
MOJIOCTH PTa

CrocoOCTBYET SMUTEIHATEHO-ME3CHXUMaJIbHOMY Iepexony aktuarueit MMIT nis [52]
MHBA3UU U MIPOTrPECCUPOBAHNEM IIOCKOKIETOYHOTo paka nosuoctu pra (OSCC), ac-
COLMUPOBAHHOIO C MAapKEPOM OKHCIUTEAbHOTO cTpecca Keapl.

Pax suuHuKOB CD147, aBnasace naptHepoM MCT1, runepakcnpeccupyer B THIIOKCHYECKOM MHKPO- [16, 65, 73]
OKPYKEHHHU U OTIOCPEYyeT KIETOUHYIO Mponu(epaIiio, MUTO3, allONTO3, MUTPAIIHIO
1 uHBa3um uyepes aktuBanuio cekpenuu VEGF u MMII-9 u BblieneHue Be3UKyJl U3
KJIETOK paKa SUIHHKOB JJIS HHIYKIIUH IIPOAHTHOTEHHONH aKTUBHOCTH YHAOTEINATh-
HBIX KJIETOK nmynouyHoi BeHsl ueiaoBeka (HUVEC).
Pak mopxenyouHoit CD147 B xauectBe HOBOro aktuBaropa STAT3 (curHajabHBIA TPAHCOYKTOP U aKTH- [37]
JKeJIe3bl BaTOp TpaHcKpuniuu 3), B3aumojeiicteyroniero ¢ CD44, BrICOKO 3KcIpeccupyercs
U UTPAeT PEeIaoulyo poidb B Pa3BUTHH paKa MOKETYTOUHON KeIe3bl.
Peruno6nactToma Urpaet onpenesieHHYIO poJib B OBBIIICHUH Ipoaykuun MMII-2 npu uHBa3suBHOMH [2]
peTUHOOIacTOME.
YporenuanabHblil pak Perynupyet nuBazuro UCB (ypoTenuaabHBIH pak MOYEBOIO ITy3bIPsi), BO3ACHCTBY S [6, 12]

(kapuuHOMa) MOYEBOTO
I1y3bIps
Pak xenynka

Ha cekpennro MMII-2, MMII-9, MMII-14 u VEGF. B stom npouecce MOT'yT IpUHU-
math yuyactue MCT1 u MCT4.

OmnocpenyeT npoaudepannio 1 HHBa3UI0 PAKOBBIX KIETOK JKEJIy/Ka Yepe3 CUrHalb-
HEI myTh ERK1/2 1 BMecTe ¢ ADAM17 ycunuBaeTcsi B MOPaKEHHBIX OITYXOJbIO
ydacTKax.

(10, 51]
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MMII B kjerkax MmenaHombl yenoBeka [38]. M3BecTHo,
YTO OIYXOJIEBbIE KJIETKH YeJIOBeKa HHAYLUPYIOT aHTHoTe-
He3 yepe3 IMOJIOKHUTENbHYI0 OOpaTHYIO CBSI3b MEXIY
CD147 u IGF-I [11]. 13BecTHBIi CBOMMH MPOAHTHOTEH-
HBIMHU CBOMCTBaMH 0€JI0K aHHEKCHH A2 TaKXe KOJIOKaJIH-
30BaH ¢ CD147, 4yTo 00BACHSET yCUJICHHE MUTPALIMOHHOM
Y nHBa3uBHOM akTuBHOCTH Ki1eTtok HCC in vitro npu neit-
CTBHM  MEMOpaHHBIX  MHKPOBE3HKYJI,  COICPIKAIIUX
CD147, u comyrcrBytomeit npoxykmuun MMII-2 [70].
Okcmpeccuss CD147 u 6enka AGR2 (anterior gradient
homolog 2), npeacraButes ceMelcTBa MPOTECUH-TUCYJTb-
¢buamnzomepas, crocoOCTBYeT KIETOYHOM mposudepannn
n meractazupoBanuio B kietkax HNSCC [53]. Kpome
Toro, B3aumoeiicteue mexay CD147 u P-rmukonporen-
HOM B KJIETKaX paka MOJOYHOM XKeJie3bl IPEICTABIISET CO-
00l perynsTopHbId MeXaHW3M MeracTazupoBanus [60].
Oxcnpeccust CD44 u CD147 cBs3aHa ¢ MeTacTa3upoBaHU-
€M H MPOrPECCHPOBaHUEM pakKa MOJIOYHOH WIH MpencTa-
TenbHOM xene3sl [ 19, 23]. HegaBHue nccaenoBaHus MOKa-
3aJIM, 4TO NoBBIIIeHHE 3kcnpeccun CD147 B HeTpaHchop-
MHUPOBAHHBIX MUTEIUATBHBIX KJIETKaX MOJIOYHOM KeJIe3bl
MojJi JCUCTBHEM PEKOMOWHAHTHOTO  YeJIOBEYECKOTO
CD147-xoaupyoero aieHoBUpyca UHIYLIUPYET MOSBIIE-
Hue MMII-3aBUCUMOr0O WHBa3UBHOTO (DEHOTHUIMA Y 3/10PO-
BBIX KJIeTOK [20].

CD147 B peryisinuy 4yBCTBHTEIbHOCTH OIYX0JICBBIX
KJIETOK K XMMHOTEPaNeBTHYCCKHM areHTaM

B Hacrosiiee BpeMs UMeeTcs psAA COOOIIEHUH O ToM,
gro CD147 perymupyeT SKCIPEecCHI0 HEKOTOPHIX OENKOB,
Hanpumep, Tpancnoprepa G2 (ABCG2) u EGFR, onocpe-
Iys. TaKUM 00pa3oM XHMHOPE3UCTEHTHOCTh B OITyXOJle-
BeIX  Kkietkax. Hampumep, CDI147  perymupyer
ABCG2-omocpeoBaHHbBIN TPAHCTIOPT IUTOTOKCHYECKOTO
mpernapara MeToTpeKkcaTa BHyTPH UMMYHOKOMIIETEHTHBIX
KJIETOK [72], XOTS 3TOT MEXaHHU3M OCTACTCS HEIOCTATOUHO
H3YyYEHHBIM. METOIOM KO-UMMYHOIIPELMIIUTALIUN BbISB-
neHa cnocodHocte CD147 00pa3oBbIBaTh KOMIUIEKC C
ABCG2 Ha mia3maTiueckod MeMOpaHe KJIETOK TepBHY-
HOW TMM(OMBI ¥ paka MOJIOUHOH kene3sl [46]. B yacTHO-
ctu, CD147 moxer yBenMYMBATHL SKCIpPECCHIO Oelika
ABCG2, a Taxxe BIUATh Ha KJIETOUHYIO JIOKAIH3AIUIO 1
nmumepuszaiio ABCG2, Tem cambIM perynupys GpyHKIHO

1O. A. Ycenenckasi u ap.

TpaHcropTepa (B TOM YHCIE JIEKAPCTBEHHBIX BEILECTB) B
kietkax MCF-7. OmgHako B3aMMOOTHOIICHHS MEXKIY
CD147 u ABCG2 He BBISCHEHBI, MO3TOMY TpeOyercs
JlajbHelee u3yyeHue MmyTel WX B3auMOJCHCTBUS, Ha-
npumep, ¢ ydactuem PI3K/Akt-conmpspkeHHBIX MeEXaHH3-
MoB. OOHapyxeno, uyto CDI147, CD44, EGFR wu
MCT-onocpeioBaHHBIE CUTHAIBHBIC MyTH KOOIEPHPYIOT
MeXay co0oH, obecreunBas PErysiiui0 MHBa3HBHOCTH
SMUTEIHAIBHBIX KJIETOK paka MOJIOYHOHM sxene3bl [19].
WNurnbupoBanne skcripeccun reHa CD147 ¢ momomipio
PHK-unTEpepeHInyN yMEHbIAET HHBA3UIO OITyXOJIEBBIX
KIIETOK M YBEIIMYMBAET XUMHOUYBCTBUTEIILHOCTD K MAKJIH-
takceny [75]. CD147 ctumynupyeT CHHTE3 rHalypOHaHOB
Ut (POPMUPOBAHHS MHOKECTBEHHOM JIEKApPCTBEHHOH yC-
TOWYMBOCTH B PaKOBBIX KJIETKax. B To ke BpeMs ruaitypo-
HaH cBa3biBaercs ¢ CD44 i peryiasiuuy CUrHaJIbHBIX ITy-
Tel, 1 motomy kKomiieke “CD44-ruamypoHan” paccmar-
pHUBaeTcs Kak MOTEHLMaIbHAs MMIIEHb I XUMHOTepa-
nuu. Hampumep, mnokazano, yro CDI147 moBsimiaeT
XUMHOPE3UCTEHTHOCTh KJIETOK JMM(OMBI, MOpakeHHBIX
KSHYV [46], u xnerok NHSCC (miockokiieTouHas Kapuu-
HoMa roJioBbl U mien) [24]. Ilocneqnee MoxeT OBITH -
(hbeKTUBHO TIPEOJIOJICHO (C BOCCTAHOBIICHHEM YYBCTBH-
TENBHOCTH K JICHCTBUIO IIUCIUIATHHA) TPUMEHEHUEM HEeH-
TPATM3YIOIUX AHTUTENl K YPOKHMHA3HOMY PpEeLenTopy
(uPAR) [24], gTo yKka3bIBaeT Ha 3HAYUMOCTH B3aUMO/ICH-
ctBust CD147 u uPAR B pa3BuTimn XMMHOPE3NCTEHTHOCTH
OITyXOJIeBBIX KiIeToK. Takum oOpasom, yuactue CD147 B
PEryisiliii YyBCTBUTEIBHOCTH OITyXOJEBBIX KJIETOK K XH-
MHUOIIpenaparam, Kak MpaBuiio, 0a3upyercs Ha pa3HO00-
Pa3HBIX MEKMOJIEKYISIPHBIX B3aUMOACHCTBUAX, YTO HEOO-
XOIIMMO YYUTBIBATh MPH MPOTHO3UPOBaHUH dPPEKTOB TIO-
JIABJICHUS] WIK CTUMYISIUUU akTuBHOCcTH CD147 B Kiert-
Kax-MHILEHSX.

C napyroii ctoponsl, CD147 MoxeT BBICTyNaTh B Kaye-
CTBE PEryJsTOpa YyBCTBUTEIBHOCTU K (hapMaKoIornye-
CKHUM IIperaparam B KJIETKaxX HEOIlyX0JIeBOM PUPObI, Ha-
MIPUMED, ATOT OCIIOK pacCMATPUBAJICS B KAY€CTBE MOJICKY-
JBI-MHILIEHU TPU JICUSHUH TalMEeHTOB C TICOPHUa3OM, YC-
TOWYMBBIX K MeTOTpekcary [72], u ObUI HpEIIOKEeH B
KaueCcTBE MHILEHU IPH JIEYEHUH COOTBETCTBYIOIIMMHU MO-
HOKJIOHAJIbHBIMH aHTHTeNIaMU (prOpo3a MeueHH, TaK Kak

Tabnuua 2. Arentsl, nogasisiomue akrusHocTh CD147 (moTeHuuajbHbie (hapMaKoJI0OrHyecKue BelecTBa)

IIpenapar

MexaHu3m JecTBus

JIuT. cplnka

Bbaiikanenn

CTCH.

[ognasnser sxcnpeccuto CD147 B kitetkax renatromel SMMC-7721, 9yTo co- [71]
MPOBOXKIACTCS PA3BUTHEM aIoNTO3a M ayTo(haruu KICTOK OMyXOJIH, HO MeXa-
HU3M WJIM CHUTHAIIBHBIN My Th, JISKANIH B OCHOBE JaHHOTO 3¢ (dekra, Heu3Be-

Tpuoxcua MblIIbsKa [Honasaser cekpeunto MMII-2 1 MMII-9, uHrubupyer MUrpanuo 1 HHBA3HIO [35]
kietoxk HCC.

Kageosun-1 ITonasnsier knactepuszanuo CD147 u npensitctByeT aktuBanuu MMII. [25, 61]

AxpudraBuH ITonasnser B3aumoneiictsue CD147 u MCT4, cHukast CKOPOCTh POTPECCUU [58]
TIHOOIACTOMEI in Vitro W in vivo.

AnTH-CD147-antureno |IlogaBnser meractasupoBanue u poct HCC, ymensmaer sxkcupeccuto MMII-2 [39, 44, 54]

u CD31, uHaynupyeT HEeKpPO3 OIMyXOJIH.
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yBenuuenue 3xcnpeccun CD147 xapakTepusyer HapacTa-
HHUe (HUOpOreHHON akTUBHOCTH [68].

Ikcnpeccus CD147 B kieTkax
remarodHuedananyeckoro 0apbepa, NIHAJIbHBIX
omyxoJieil 1 B AKTHBHPOBAHHBIX MaKkpodarax

B TedyeHue mocnenHUX JIET aKTMBHO M3y4yaeTcs BKJIAJ
CD147 B (pyHKIHOHHPOBAHKE KJIETOK TOJOBHOTO MO3Ta B
HOpME U IIPU NATOJIOTUH, B TOM YMCJIE IPU PA3BUTHH [JIH-
aJIbHBIX OMyXoJeil. YcranosneHo, uro CD147 skcnpeccu-
pyeTcs Ha KJIETKaxX epeOpaIbHOTO YHIOTEN S, (PYHKIHO-
HUPYIOIIETO B COCTaBe reMaTodHIedaanueckoro daprepa
(I'Db), 1 gaxke MOXKET paccMaTpUBATHCS B KAYECTBE MOJIE-
Kyabl-Mapkepa I'Ob, yell ypoBeHb 3KCIIpeECCHU COOTBETCT-
ByeT xapakrepy mnponunaemoctu ['Ob, coxpanHas sKc-
npeccuss CD147 coorBeTcTBYeT (DPM3MOJIOTHUYECKOH MPO-
HunaeMoctu Oapwepa [49]. OOcyxkmaeTcst BO3MOXKHAS
poib sHpotemanbaoro CD147 B (hopMUPOBaHUH MUKPO-
OKpYKEHHs, 00CCIICUNBAIOIIET0 AHTUOTEHE3 U Oapbepore-
HE3 B Pa3BUBAIONIEMCS TOIOBHOM MO3Te, B YaCTHOCTH, 32
CYeT KOOpJUHAINY TpaHcmopTa jakara ¢ yaactueM MCT
TPaAHCIIOPTEPOB B HHAOTEIMH MHKPOCOCYIOB T'OJIOBHOTO
Mmo3ra. bonee Toro, murang CD147 nuknodunua A u3Bec-
TE€H KakK MNeNTHi C IMPOBOCHAJUTEIbHBIMH CBOHCTBaMH,
MUIICHBIO IEHCTBHUSA KOTOPOTO SIBJISIFOTCS KJIETKU SHJO0Te-
musi. Lukmopunue A BakeH IS PErYISIUN CTPYKTYp-
HO-(DYHKIIMOHANBHOH 1enoctHocTH [ Db, Hanpumep, mpu
HelipoBocnanenun [5], mostomy ponbs CD147 B peryss-
e npoHunaeMoctu ['Ob (B GHU3HONOTHUECKUX yCIOBUIX
U NpU Pa3BUTHHU DIIIMOMBI) MPEACTABIIAETCS JOCTATOYHO
BEPOSATHOM.

He ™MeHee WHTEpEeCHBIM MpeACTaBISIeTCS (QYHKIHO-
HaiipHOe B3aummopenicreue CD147 ¢ xkasBeonuHOM-1
(Cav-1) — OenxoMm, 4ybsi aKTHBHOCTH B KJIETKax Iieped-
PaATBHOTO SHIOTENHSI PETYIUPYET SKCIPECCHI0 OeNKOB
TECHBIX KOHTAKTOB U IPENATCTBYET TPaHCIHAOTEIHAIb-
HOW MHTpalul KIETOK MOHOLMUTAapHO-MaKpoQaraibHOH
npupoasl. Hanpumep, Bzaumoneiictsue CD147 u Cav-1
HapylIaeT KJIACTEPU3AINIO B IUIa3MaTHICCKOH MeMOpaHe
monekys CD147 u nonasnset aktuBamo MMII [61], uto
crocoOcTByeT coxpaHeHHto nenoctHoctn Db, Takum
obpazom, CD147-Cav-1 — B3anuMoIeHCTBUS aKTyaIbHBI B
KOHTEKCTE KOHTPOJISL IPOLECCOB HEHpoBOCHaNeHUs U pe-
rynsun nporntaeMocts ['Ob st addexkTopHbIX KileToK
BOCTIAIeHUs (Hampumep, Makpodaros). [IpumedarensHo,
YTO KJIETKH MOHOLMTApHO-MaKpodaraibHOH MPUPOIIBI
Takke skcrnpeccupyror CD147, kotopslii peryaupyer npo-
aykuuro uvmu MMII, BaxkHyrO I MUTpalUd KJIETOK B
ogar BocmajeHus. Kpome TOro, MMEHHO 3KCIpPECCHs
CD147 obecrieunBaeT NOISPU3AIMIO MaKpOo(aroB B CTO-
pOHY HuTOTOKCHYeckoro ¢eHotuna M1 [62]. C yyetom
TOTO, YTO UMEHHO M1 cyOnomnynsanus MakpodaroB 1eMOH-
CTPUPYET YCUJIEHHYIO [NIMKOJIIMTHUECKYIO aKTUBHOCTb, JIO-
TUYHO MPEINOJIOKNUTh, YTO YBEJIWYEHHE HKCIPECCHH
CD147 perynupyet aktuBHOCTs MCT JaKkTaTHBIX TpaHC-
IIOPTEPOB, aKTyaJbHBIX Ul peaju3aluu JeCTPyKTHBHOIO
MOTEHIIMajIa ITUX KJIeTOK. Hackonbko aHaIOrn4Hble Mexa-

HU3MBl aKTyaJbHbl IJIs1 MakpoQaroB, MUTPUPYIOLUIUX B
TKaHb TOJIOBHOTO MO3ra IMpPH BOCHAJICHUM WM OITyXOJie-
BOW MTPOTPECCHHU, OCTACTCS HEBBIICHCHHBIM.

PesynbTarel KIMHUYECKUX HCCIIENOBAaHUN NEMOHCTPH-
pytoT poib CD147 B kileTKax MIHaJIbHBIX OIyXOJeH, IKC-
IIpeccHsl ATOM MOJIEKYJbl B KJIETKaX NIIHOM JIOCTOBEPHO
OTIMYAETCs OT YPOBHS SKCIPECCUHM B 3[J0pPOBOM Iuu, a
runepakcnpeccusd CD147 B ki1eTkax INIMOM COOTBETCTBY-
eT Xy[IIeMy HpOrHO3y TedeHus 3aboneBanus. HemaBHO
OBUTO TIOKa3aHO, YTO TMPHMEHEHUE aKpU(IaBHHA, ITOIaB-
nsgromero B3aumoneiicteue CD147 u MCT4, cHmkaer
CKOPOCTb MPOTrPECCHU TIIMOOJIACTOMBI in Vitro W in vivo,
4YTO COOTBETCTBYET NOJABJICHUIO HEOAHTMOI€HE3a B OIly-
xoJieBoii TkaHu [58]. bornee Toro, KJIETKU TIIMOOIACTOMBI C
“BBIKITFOYEHHON” 3kcmpeccueit CD147 TepstoT crnocoo-
HOCTbH K 3()(EKTUBHOMY TPAHCIIOPTY JIAKTaTa M CTAHOBSIT-
csi Ooyiee YYBCTBHTCIBHBIME K ACHCTBHIO (heHPOpMIHA
(MHrUOMTOPa MUTOXOHAPHAILHOTO KOMIUIEeKca I) kak B yc-
JIOBUSIX HOPMOKCHUHU, TaK U Npu runokcuu [40].

C yuerom toro, uro CD147 skcnpeccupyercst U B TKa-
HU DIHANBHBIX OITyXOJISH, ¥ Ha SHAOTENUH epeOparbHBIX
MHKPOCOCY/IOB, ¥ Ha aKTHBHPOBAHHBIX Makpodarax, mep-
CIIEKTUBHOM sIBNsETCA Pa3pabOTKa HOBBIX METOJOB Ha-
IIPaBIEHHON MOAyIsAuuM npoHunaemoctu I'Ob B yuact-
KaX MHBAa3WBHOTO POCTa IIMOM 3a CYET KOHTPONIS aKTHB-
Hoctu CD147. M3BecTtHO, YTO OmMyXojeBasl MPOrPECcCHS
IIPU Pa3BUTHU [JIMOMbBI COOTBETCTBYET MHTEHCHUBHOMY He-
OaHTUOTEHE3Y U HapylleHuto nenoctHoctu ['9b, 3T0 cBs-
3BIBAIOT C MPOAYKLHUEH KJIETKAMHU OIyXONU Psiia UTOKH-
HOB, Makpo(arajgbHOrO KOJIOHHECTUMYIHPYIOIIETro (ak-
TOopa M (hakTOpa MOAABICHHUS MHIPAlK Makpodaros. B
CBOIO OYepe[Ib, OIMYXONIb-aCCOIMUPOBAHHBIE Makpodaru u
MHUKPOIJIHS B OKPY>KCHUH TIIHOMBI CIIOCOOCTBYIOT OITYXO-
JE€BOM Hporpeccuu M MHBA3UM 3a CYET YCHJIEHHOH IMpo-
aykmun MMIT [22]. Takum o6pa3oM, BBIOOP MOJIEKYIIBI
CD147 na xneTkax MIHajJbHBIX OIMYXOJIEH, SHIAOTENHUS Iie-
peOpanbHBIX COCYIOB M MaKpO(aroB/MUKpPOIIMH B Kade-
CTBE MHUIIICHH MOJKET COCTaBUTH OCHOBY (hapMaKoTepareB-
TUYECKOW CTpaTeruy, OPUEHTUPOBAHHOW Ha IOJaBJICHUE
aHTUOIeHe3a B OIyXOJICBOI TKAaHU, MHIYKLUIO ‘“‘MeTalo-
Iu4YecKoi KartacTpodbl” B KIETKaX OMyXOJNU M CHUXKEHHE
AKTMBHOCTH OITyXOJIb-aCCOILMMPOBAHHBIX MaKpO(haros.

CD147 xak noTeHIHAJbHbIN MOJIEKY/IPHBII
MapKep OIlyX0JIeBO¥ NPorpeccuu

Okcnpeccust CD147 acconuupoBaHa ¢ mporpeccupoBa-
HHUEM OITyXOJIM ¥ OTPHUILIATENILHBIM MPOTHO30M TeYeHHUs 00-
ne3nu. B nHactosimee Bpems CD147 npeayioxkeH B KauecT-
BE MPOTHOCTHYECKOTO MapKepa NpH pakKe SHIOMETpPHUs
[43], pake xenynka [S1], mmuobmactome [66], remaroren-
momnsipaoit kaprmHome (HCC) [74], ypoTrennanbHOM pake
moueBoro my3eipa (UCB) [6]. Bricokas sxkcrpeccus
CD147 B omyxoneBbIX KJIETKaX, KaK IIPAaBUIIO, CBSI3aHA C
TUIOXUM MPOTHO30M 3a0ojieBanus [ 18], Hanpumep, MHOTO-
(bakTOpHBII aHANN3 TOKa3ai, 4to 3kcrpeccus CD147 sB-
JSIETCSl HE3aBUCHMBIM TIPOTHOCTHYECKIM (DaKTOPOM BEI-
JKUBAEMOCTH JJIS IALIMEHTOB ¢ HEMEJIKOKJIETOYHBIM PaKOM



42

nerkoro (NSCLC) [64]. HanpoTuB, HHU3Kasi dKCHpeccHs
CD147 moxet ObITh IPEAUKTOPOM OJIATONPHUSITHOTO PO-
THO3a NPU OHKOJIOTHYECKOW MaTonoruu. [IaTuieTHss BbI-
skuBaeMocTh manueHToB ¢ NSCLC u HU3KHM ypOBHEM
skcrpeccun CD147 Bpliie, yeM B ciy4asX C BBICOKHM
ypoBHeM 3kcnpeccuu [64], u mostomy CD147 moxer
MIPEACTaBIATh COO0M OHOMapkep, MPUTOAHBIA JUIS TPO-
THOCTHYECKON OLIEHKM TEYECHHUS OITyXOJIEBOIO Ipolecca.
Ha ocHoBe ananmuza 360 ciy4aeB MMMYHOTHCTOXMMUYE-
CKOTo HccienoBanusi ouorncuitnoro marepuana npu UCB
C 1IETbI0 ONpPEAETIeHU MPOrHOCTUYECKOTO 3HAUYSHHS IKC-
npeccut MCT1, MCT4 u CD147 noka3aHo, 4TO TOJILKO
Boicokast akcnpeccuss MCT1 u CD147 Obina cBsizana c
MO3/HEH cTafueld pa3BUTHS METACTAa30B M HEMAIMIUIAP-
HBIM THIIOM POCTa OITyXOJIH, B TO BPEMsI KaK BBICOKAs HKC-
npeccuss MCT4 He Obuta cBA3aHa C KaKUM-IMOO “‘mpo-
THO3HBIM” moka3areneM [12]. Takum oOpaszom, onpexaee-
Hue skcnpeccun CD147, MCT1 u MCT4 nomoraet npo-
THO3UPOBaTh OOILIYI0 BBDKHBAEMOCTb M OTCYTCTBHE
peuuauBa. Hanpumep, moka3aHo, YTO MPOTHOCTHYECKAs
posib CD147 MoxkeT ObITh UCIONB30BaHA ISl IajbHEIIIe-
ro aHaIM3a o0IIel BBKMBAEMOCTH MAIUEHTOB C KaPIIHO-
Mamu, TakuMu kKak mmoma u HCC, B 5-meTHue cpoku
[32].

CD147 Takxe MOXET IPUMEHATHCA B Ka4eCTBE MOTEH-
[UATBHOTO TPEAUKTOPA CTEIICHH 3JI0KAY€CTBEHHOCTH MPH
IUIOCKOKIIETOYHOM pake mosioctu pra (OSCC) [52] u me-
TacTa3uPOBAHUS TIPU TUIOCKOKIICTOYHON KapIIUHOME TOJI0-
Bbl (HSCC) [67]. [Ipemnoxkeno [7] ucnonb3oBarh ypoBEHb
skcrpeccuu CD147 npu oLieHKe OITyX0JIEBOM IIPOrpeccuu
y nanueHToB ¢ Il cranueit komopekraabHOTO paka, a Tak-
e JIJISL IPOTHO3a OTBETA Ha JICYCHUE Y TIAIUEHTOB C TJIH-
obmactoMoif BBHIY TOTO, 4TO 3Kcipeccus CD147 comps-
J)KEHA C IUIOXOM OOIIEl BBDKUBAEMOCTBIO IAIUEHTOB C
IM00JIaCTOMOM [66].

B 10 e Bpems caenan BeiBoxg 0 ToM, uto CD147 He s1B-
JISIETCSl 3HAYUMBIM TPOTHOCTUYECKUM MapkepoM [21], HO
MOXKET CIIY’KUTH IOMOJTHUTEIBHBIM J0Ka3aTeIhCTBOM Ha-
TYHsT OMONIOTHYESCKHUX Pa3INuuil MKy Heau(pPepeHI-
POBaHHBIMH W IU(PEPSHIMPOBAHHEIMU (popMaMu paka
MIPEICTATEIBHOM KeIe3hl.

Homnonmuurensno CD147 paccMarpuBaeTcsi B KauecTBe
TapreTHOM MOJIEKYIbI IS 30H/I0B, IPUMEHSIEMBIX MTPU BHU-
3yallu3aliy OIMyXOJel, B YaCTHOCTH, MPH TUIOCKOKIETOY-
HOI KapuuHoMme roioBel u e [30]. Takum obpazom, K
HacTosieMy BpemeHu npumenenue CD147 B kauyectBe
MOJIEKYJIbI-MapKepa MPEeUMYIIECTBEHHO CBA3aHO C JMar-
HOCTHUKOW 1 MOHUTOPHHIOM TE€UEHUs 3a00JIeBaHUH OITyX0-
JIEBOM NMPUPO.BI.

CD147 xak noreHuuaAIbHAs MOJIEKY/ISPHAasi MULLIEHb
st papmakoTepanun

CD147 MoxeT ObITh IEPCIIEKTUBHOM TepaneBTHIECKON
MUIIIEHBIO B OITyXOJNeBBIX KieTkax. Tak, CD147 moxer
BBICTYIIATh B KAY€CTBE MOJICKYIIBI-MHIIICHH TIPU paKe IIei-
KM MaTKH 4esoBeka [69], 17 BRICOKOATPECCHBHOTO paka
TIOKEITYOYHOH JKEeNEe3bl, a TAKkKe MOXKET OBITh Cypporar-
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HbIM MapkepoM B STAT3-omocpeoBaHHON Tepanuu OITy-
xoneit [37]. AHalOrMYHO MAIMEHTHl C PaKoOM MpeicTa-
TENbHOM KeJe3bl MOTYT TOJYYUTh TOJIOKHUTEIbHbIHN
a¢pdexr or antu-CD147-Tepanuu. Kpome toro, nzbupa-
tenbHbIH 3G dexT CD44 unu CD147 u301MpOBaHHO WM B
KOMOMHAIIMH C JIOIIE€TaKCEIOM CIIOCOOEH YMEHbIIATh YHC-
JI0O METAacTa30B IpHU pake IpeAcTaTe’IbHOM Kene3bl U Io-
BBIILIATh YyBCTBUTENIBHOCTh K Xumuorepanuu [23]. Ax-
pecHoe Bo3zeiicTBue Ha akTuBHOCTH CD147 mopmapnsier
cexpeurto VEGF 1 Murpauuio 3H10Te/IMaNbHBIX KIETOK B
MHUKPOOKPYKEHHE OIyX0Jin pH capkome Kanorm, mosto-
My JaHHBIM METOA fABJSETCA OJHUM U3 MEPCHEKTHBHBIX
HalpaBJIeHU MEeIUKaMEHTO3HOTO JIeUeHHsI OITyXOJIeH, ac-
counupoBanubix ¢ KSHV [13, 14].

B xonTekcre npumenenus CD147 B kadecTBe MOJIEKy-
JBI-MUIICHU Ui (hapMakoTepamuu OCOObIH HHTEpec
npenctaBisitoT aHTU-CD147-antutena. Ilonydyennslie mo-
3UTUBHBIE PE3YJBTAThl MPH TeNaTOLEIUTIONSAPHON KapIlu-
HoMe (HCC) [39] 1 mnocKoKIIETOYHOM KapLIMHOME TOJIOBBI
u men [54] ObIM AOCTUTHYTHI C HPUMEHEHHMEM aH-
Tu-CD147-angturen. BHuMmanue wuccienoBareiieii ObLIO
cocpenoroyeHo Ha poinu CD147 B uHBa3uu u MeTacTasu-
posanun HCC, a Taxke B HEOAHI'MOIEHE3€ U MHOXKECT-
BEHHOHM JIEKapCTBEHHOM ycroWuuBocTd. Mcmnosb3oBaHue
aHTu-CD147 MOHOKIOHAJILHBIX AHTUTEN JUIS JICUCHHMS
HCC ymensmuno uucno meracrazoB HCC y kponukos
[44]. Ilpennonarator [44], yto CD147-anTuteno Moxer
BBICTYNaTh B KaueCTBE MEPCHEKTHBHOTO Mpemapara JJis
neuennsd HCC nonasneHueM MeTacTa3upoBaHUs U POCTa,
ymenblieHneM skcnpeccud MMII-2 u CD31 u unnykuu-
el Hekpo3za omnyxoiu. HoBelii konbtorar antu-CD147-an-
turena U uarunoutopa Na®, K*-AT®aser (EDC22) 3Hauu-
TeNpHO MHrHOMpyeT nponudepanuio xietok HNSCC in
vitro [54]. CineyeT OTMETUTD, UTO NpENnaparsl, 101aBII0-
e aktTuBHOCTH CD147 unu ero nuranga MUKIOQIHHA,
JUIst KoToporo B3aumozeiictsue ¢ CD147 BaxkHo s mo-
CIeAyIoNIed HHIYKIINH XeMOTAKCUCa UMMYHHBIX KIIETOK,
MIPOSIBIISIOT 3HAYNUTENLHBIA MPOTHBOBOCIIATUTEIBHBIN d(-
(bexT Ha HKCIEPUMEHTANBHBIX MOACIsIX (Tabm. 2). Takum
obpazom, CD147 u nukinoQwIvH MNPEACTaBISIOT COOOU
JIBOMHYIO MUIICHB JIUIsl HOBBIX TEPAIeBTUUYECKUX CPEICTB
B OHKOJIOTHH (IIMTOCTaTHYECKOTO, AHTHAHTHMOTEHHOTO W
MPOTHBOBOCHIAIUTENBHOTO 3PPEKTOB OTHOBPEMEHHO).

3AKNMIOYEHUE

TpancmemOpannsblii nukonporenH CD147 BosiieueH B
LEJIBIA Psi/i MPOLIECCOB, BKJIIOYAsl aHTHMOIE€HE3, BOCIAJIH-
TENBHBIC 3a00JIEBaHUSI M IMPOTPECCHPOBAHHE OITYXOJIH.
IIpu pa3nuuHBIX TUIAaX OMyXoJei HaOJomaeTcsl 3Hauu-
TeNbHAasi reTeporeHHocts s3kcipeccun CD147. CD147
CIIOCOOCTBYET WHBAa3HU U METACTa3MPOBAHHUIO OITyXOJCH,
cTumyaupys cuate3 MMII B cocennux pudbpodmacTax, u
HUHAYLHUPYET XUMHOPE3UCTEHTHOCTh OIyXOJIEBBIX KIIETOK,
CTUMYJHUPYS B HUX CHHTe3 rHaigypoHaHa. [Ipu HekoTopbIx
BuZax paka skcrnpeccuss CD147 HacTONBKO NOBBILIEHA,
YTO 3TOT IMOKa3areslb MCIOJB3yeTCs B KaueCTBE MPOTHO-
CTHYECKOro OmMoMapkepa Uil AMArHOCTHKU paHHEW cTa-
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nun 3a0oneBaHus U 3PQPEeKTUBHON TepaneBTUUECKOH MH-
LIeHU JJIs1 HEKOTOPBIX BUJIOB paka. Hampumep, mporHo-
crudeckast poiab CD147 mMoxeT ObITh HCITONIb30BaHa JIIst
JlabHEHNIIero aHanu3a oO1el BBKUBAEMOCTH MAIllUEHTOB
¢ kapuuHOMamH, Takumu kak mroma u HCC [32, 66]. On-
HAKO HEKOTOPBIE BOIPOCHI OCTAIOTCS HEBBISICHEHHBIMU. B
YacTHOCTH, TpeOyeT MalbHEHIIero M3y4eHHs BO3MOXK-
HOCTb Pa3BUTUS MOOOYHBIX IPPEKTOB MPU MPUMEHEHHH
anTu-CD147-anTtuten. I'mybokoe MOHUMaHUE PErysauu
(U3HNOTIOTMYECKUX U TATOJIOTMYECKUX MEXaHU3MOB C y4a-
ctueM CD147 u B3auMOAEHUCTBYIOIIMX C HUM MOJIEKYI
MpUBEAET K HECOMHEHHOMY MpPOTpeccy B TEXHOJIOTHSX
OILIEHKH MPOTrHO3a 3a00JeBaHus U 3PPEKTUBHOCTH JCUCT-
BUS JIGKAPCTBEHHBIX MTPEIIapaToB.

Pabora BRIIONHEHA TIPH TOAIEPIKKE TOCYNAPCTBEHHOTO
3aaHus MHHHCTEpCTBa 0Opa3oBaHus W Hayku PO (Ne
12.1223.2017/AP).
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GLYCOPROTEIN CD147 AS A NEW MOLECULAR TARGET
FOR PHARMACOTHERAPY IN ONCOLOGY

Yu. A. Uspenskaya'?, A. V. Morgun'?, E. D. Osipova'?,
0. V. Semyachkina-Glushkovskaya®, and N. A. Malinovskaya'

' V. F. Voyno-Yasenetsky Krasnoyarsk State Medical University, ul. Partizana Zheleznyaka 1, Krasnoyarsk, 660022 Russia
% Krasnoyarsk State Agrarian University, ul. Mira 90, Krasnoyarsk, 660049 Russia
* Saratov State University, ul. Astrakhanskaya 83, Saratov, 410012 Russia

Transmembrane glycoprotein CD147 exhibits a wide spectrum of functions in healthy human tissues and is involved in many disorders. In recent years a part-
icular interest has been devoted to studying the role of CD147 in carcinogenesis. This review presents current notions about peculiarities of the CD147 expres-
sion in tumor tissues, the role of CD147 in tumor invasion, growth and metastasis, and the involvement of CD147 in regulating the sensitivity of tumor cells to
chemotherapeutic agents. The possible role of CD147 as a potential molecular marker of tumor progression is discussed. The possibility of using CD147 as an
effective therapeutic target in tumor cells for innovative tumor therapies is considered.

Keywords: glycoprotein CD147; matrix metalloproteinases; monocarboxylate transporters; carcinogenesis; chemoresistance; diagnostic biomarker; therapeu-
tic target.



