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In the literature review we described studies, the main purpose of which was to distribute bladder tumors by molecular subtypes. A similar
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Bsepexue

Pak moueBoro my3sipst (PMII) 3aauMaer 7-e MecTo
B MHpE CpeIM BCeX OHKOJIOTMYECKHUX 3aboJieBaHUI
1 BCTpevaeTcs B 3—4 pasa yarie y My>XK4WH, YeM Y KeHIIMH
[1]. Haubonee pacripoctpaHeHHBIM TUnioM PMIT saBnsieT-
Cs1 ypOTeIMajIbHbII, KOTOPbIiA cocTaBisieT mpuMepHo 90 %
BCEX TMICTOJIOTUYECKMX TUIIOB 3JIOKAYECTBEHHBIX HOBO-
00pa3oBaHUT MOYEBOTO ITy3bIpsi. Ha TUIOCKOKIIETOUHYIO
KapIMHOMY U alcHOKapLIMHOMY rpuxoautcs 1—7 n 0,5—
2 % cooTBeTCTBeHHO [2]. OnUH U3 OCHOBHBIX (haKTOPOB,
BIMsIOmMX Ha pa3putue PMII, — xypenue [3].

Ha maHHBIIT MOMEHT OCHOBOIIOJIATAIONINM (PaKTOPOM
B knaccudukanu PMII sBiseTcs BOBICYCHHOCTD MBI-
IIEYHOTO CJIOS B ITATOJIOTHUYECKUIA TIpoliecc. Tak, pasim-
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4aloT HeMBIeuHO-nHBa3uBHBIH (Tis, Ta u T1) u MbIred-
Ho-maBasuBHHIN (T2, T3 u T4) PMII B 3aBUcMMOCTHU
OT TJTyOMHBI MHBA3WU. Y OOJIBIIMHCTBA MAIEHTOB (OKOJIO
70 %) “3Ha4aIbHO AMATHOCTUPYIOT HEMbILIEYHO-UHBA-
3uBHbIA PMII, onHako 10 70 % GOJIbHBIX 13 9TOM IPYIIIILI
OyIyT MMETh JIOKATLHBIN pelnanB B OymyieMm [4]. [TpakTu-
4yecKu y 25 % MalueHTOB ¢ HEMBIIIEYHO-MHBAa3MBHBIM
PMII onyxoib MOXET CTaTh MbIII€YHO-MHBAa3UBHOM
¢ OOJIBIIIMM PUCKOM pa3BUTHSI MeTacTa3oB. PagmkaibHast
LIMCTIKTOMUS C TIEPUOIIEPAIIIOHHON KOMOMHMPOBAHHOM
XUMUOTEpaIeil Ha OCHOBE IIMCIUIATHHA — TEKYIIMIA CTaH-
JapT Je4eHus MbllliedHo-nHBa3uBHoro PMII. Bribop Je-
YeHUs B 3HAYNUTEJBHON CTEIIEHU 3aBHUCUT OT KIMHUKO-
IMaTOJIOTMIECKUX O0cobeHHOCTe. OMHAKO COBpeMEHHAs
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CHCTeMa CTaTuPOBaHUS SIBJIICTCS HETOTHOI, UYTO IIPHUBO-
AT K OOJTBIIIOMY YHCITY TTAIIMEHTOB C HETIPaBMUJILHO THAAT-
HOCTUPOBAHHOW CTamWei, MOydaolIuX HealeKBaTHYIO
Teparmmio. KpoMe 3Toro, XuMmoTteparms Ha OCHOBE IIH-
cnmatuHa 3@ dextuBHa ToabKO B 30—40 % cayuaes,
M IO CHX TIOp OBUIO HEBO3MOXKHO TOUYHO OIIPEISIUTD IT1a-
LIMEHTOB, KOTOPBIM JTaHHAST TePaITsl IIPUHECET ITOIb3Y [3].

Jlist 6osee rimy0bOKOro moHMMaHMs OMOJIOTMU OITyXOJIU
B IIOCJICAHNE ACCATWICTHSI aKTUBHO M3YyJaeTCs] MOJIEKY-
JISIPHBINA (DEHOTHIT Pa3IMIHBIX TUIIOB 3JI0Ka4eCTBEHHBIX
HOBOOOpa3oBaHMii. J11st HemblllIeduHO-MHBa3uBHOro PMII
paccMaTpUBaIMCh TaKKe BOIIPOCH, KaK OTBET Ha TePAITHIO
oammmmoir Kanemera—Iepena (BLI2K) B 3aBucumMoctn
OT TEHHOTO TIPpOMWIISI, HOBBIC TIPUHITUIIBI B CTAIPOBAHUT
C YIETOM MOJIEKYJIIPHOTO (DEHOTHUIIA, a TAKKE BO3MOX-
HOCTH 00Jjiee TOYHOTO ITPOTHO3a MCX0ma 3a00JIeBaHUS.
OmHaKO IIIaBHOM 3amadeii SIBJISIETCST CO3MaHIe MOJICKYJISIp-
Hoit kimaccudukanmy PMIT mogo6HO yXe CyIecTByOIIei
KiIaccu(UKAIIUK ITOATUIIOB paKa MOJIOYHOI xXeJe3nl (0a-
3aJIbHBIN /TpYKaEl oTprnaTenbHbiii, HER2, momuHans-
HBII TUTI A 11 JIOMAHAJIBHBI THIT B), KOTOpPEIE TTO-pa3HOMY
pearnupyioT Ha TepaIuio, — JIOMAHAIBHBINA TUII OTBEYaeT
Ha TOPMOHAJIBHYIO Tepanuio K perientopy acrporeHa (ER),
HER2" — na TpacTy3yma6 u Ipyrue 0JIOKMPYIOIIIE areH-
eI ErbB2~, 6a3anbHbBIE OIMyX0JIM — TOJIBKO Ha XUMHUOTepa-
o [6].

MBsI paccMOTPUM HECKOJIBKO HamboJiee 3HAUYMMBIX
paboT B maHHOI obiacTu B oTHoueHun PMII.

MonexynapxHasa maxkcosomus rpynnbi Lund

Boub1mioit BKJIam B M3y4eHNe JaAHHOTO BOIIPOCa BHECIH
HCCIIeI0BaTe I M3 MIBEACKOTo ropoaa JIyHma mom pyko-
BoactBoM M. Hoglund. IlepBasi nmonbiTKa Kiiaccupuiim-
poBaTh yporenuanbHbiii PMII ¢ mo3unuu skcnpeccuu
pa3HBIX TeHOB OblIa caeiaHa D. Lindgren m coaBT.
¥ BKJIIOYAJIa KaK MBIIIEYHO-MHBA3WBHBIC, TaK M HEMBI-
1IeYHO-MHBa3UBHbIE OMMyxoJiu [7]. Bl mpoBeaeH aHaIu3
144 o6pa3noB MaTepraja, KOTOPBIA MIeHTU(GUIIPOBAT
2 OCHOBHBIX MOJICKYJISIDHBIX TTOATHUITA, Ha3BaHHBIX MS1
n MS2. JIng MS1 6butn xapakTepHbl npusHaku [ u 11 cre-
meHu 1udGepeHINPOBKU OIYXOJIEBBIX KJIETOK COTIIACHO
K1accubuKauy BceMupHOiT opraHu3alny 30paBooxXpa-
Henust (1999), a ms MS2 — 111 crenenn. Omyxonu Ta
nonanu B rpynny MS1, a >T2 — 8 MS2. Cnygaun T1 pac-
MIPeIeIINCh TTOYTH OAWHAKOBO MEXIY 2 ITOATUIIAMM.
Ipyrmer MS1 1 MS2 3HaUnTENNHBHO pa3Inyanuch 1o KO-
YeCTBY TeHOMHBIX U3BMeHeHUit, MmyTtauusM FGFR3u TP53,
a TaKKe 10 BDKUBaeMOCTH. [J1s1 6oJ1ee Try0OKOro moHM-
Manus mpooseMsl G. Sjodahl 1 coaBT. pacIIMpUIN UCCIe-
IoBaHMe 1 BKIIOUMIH 1o 100 maimeHToB ¢ omyxonsiMu Ta,
T1 u >T2, 6narogaps yemy noarurt MS1 OblT pa3genieH
Ha 2 rpynmbsl (MS1au MS1b) u mogrumn MS2 — Ha 5 rpynm
(MS2al, MS2a2, MS2bl, m MS2b2.1 u MS2b2.2) (puc. 1)
[8]. Ha ocHOBaHMM TUCTOJIOTMYECKOTO 3aKITIOYCHUS, IIPO-
¢ung skcnpeccun reHoB n myraumii FGFR3, PIK3CA

u TP53 6butn ompenesieHbl 3 OCHOBHBIX MOATHTIA YPOTE-
mmanabHOTO PMIT: ypob6azamsusrii (Uro) (MSla, MS1b
u MS2b2.1), renomHO-HecTabmwibHBI (GU) (MS2al
1 MS2a2) 1 tockokieTouHo-1monooHbI (SCCL) (MS2b2.2).
IMomMHOXKecTBO ypobaszabHOi rpyrmsl (MS2b2.1) nmeno
«ITPOTPECCUPYIOLINIT PEHOTUIT» C TTOBBILIEHHON aKTUBHO-
CTHIO TEHOB KJIETOYHOTO IIUKJIA M SKCIIPECCHeit KepaTh-
HOB, CBSI3aHHBIX C 0a3aIbHBIMH. DTa rPyIIIa B OCHOBHOM
COOTBETCTBOBAJIa MHBa3WBHBIM OITYXOJISIM 1 ObLIIa Ha3BaHa
ypoba3anbHoii b, 4TOOBI OTIMYUTH €€ OT IPYIIIbl ypooa-
3aJIBHOM A, OITyXOJIM KOTOPOI MPaKTUIECKU BCeraa ObLTH
HEMBIIIICTYHO-MTHBA3UBHBIMMU.

D. Lindgren u coaBT. MONUIM Jaiblle, 00beIUHUB
JMTAaHHBIE 9KCIIPECCUN TeHOB C TaHHBIMM MacCHBa CPaBHM-
TebHOUM reHOMHOU TmOpumm3annu (array-CGH data)
st 146 citydaes [9]. DTo M03BOMWIO BBISIBUTh, YTO OITy-
xoyu rpyribl Uro MMeIoT HeOOJIBIIIOe KOJIMIECTBO TeHOM-
HBIX aJIbTepalnii, Kak MPaBUjIo, ITOTEPI0 XPOMOCOMBI 9
n nipuobperenue 1q, Torma kak onyxonu GU n SCCL
UMEIOT CJIOKHBIE M3MEHEHMS ¢ YaCTHIMU (DOKAITBbHBIMU
TeHOMHBIMU aJIbTepalsIMU, HAIIPUMEP aMILTH(DUKAIIIIO
6p22 (E2F3/50X4). C moMoIIbI0 UHTETPUPOBAHHOTO TTONT-
Xo1a ObBUIO 00HAPYKEHO, YTO B Pa3BUTUH YPOTEIHAIBHO-
ro PMII y4yacTByIOT 2 OCHOBHBIX CUTHAJIbHBIX ITyTH:
FGFR3/CCND1, GyHKIITMOHUPYIOIINIA B OITyXOJISIX TPYITITHI
Uro, u E2F3/RB1 B rpymme GU. dnsg moagtuna SCCL
He 00HApYXeHO KOHKPETHOTO CUTHAJIBHOTO ITyTH. Kpome
5TOTO, CTaJI0 M3BECTHO, YTO TOMO3WTOTHBIC HOEJICIINU
CDKNZ2A (9p21) siBnstroTcs (haKTOPOM IIPOTPECCUPOBAHMS
cpenu omyxoseit rpymisl Uro.

s moaTBepXKIeHUS pe3yIbTaTOB TeHHOI 3KCITpec-
CcHM OBIT KCTIONTb30BaH MMMYHOTCTOXUMIIECKIIT aHAIT3
¢ mmanenbpio u3 20 antuten [10]. YpobasanbHBIE OMTYXOJH
IMoKa3aJIn XapaKTepHBIe ITpU3HAKN 0a3alIbHBIX KJIETOK
KRT5" u P-CAD™ u nepexonnbix kiierok TP63™; omyxo-
m GU umenu KRT5-, P-CAD— u TP63—, Ho E-CAD™
u ERBB2"; u onyxonu SCCL 6sutu KRT5' u P-CAD™
(puc. 2). CoBceM HemaBHO cHCTeMa KiacCU(HUKaIlUM Ha
OCHOBE UMMYHOTHMCTOXMMHYECKOTO aHAJIN3a, OITMCaHHAS
G. Sjédahl u coasr. [8], ObuTa IpuMeHeHa K 165 omyxoJsm
T1. B aTom ucciaeagoBaHUM OBLIO TI0OKAa3aHO, YTO MOJIEKY-
sspabIi moaTutl (Uro, GU u SCCL) oka3biBaeT O0JIBIIIOE
BJIMSTHUE Ha CKOPOCTH IIPOTPECCUPOBAHUS 3a00IeBaHN,
MMOAIePKMBask KTMHUIECKYIO 3HAUMMOCTD JaHHOM TaKCO-
Homuu [11].

NMpoexm TCGA

HccnenoBanne monekyiasapHoro ¢eHotuna PMIT aB-
nsetcst yacTeio Tipoekta TCGA (The Cancer Genome
Atlas). UHTeTprpOBaHHBII TeHOMHBIN aHamu3 131 ciryyas
MBIIIEYHO-MHBA3MBHOTO paka ooHapyxua 302 MyTrauuu,
204 OTKJIOHEHUSI B YMCJIe KO TEHOB OT HOPMBEI (COPY
number alterations, CNA) u 22 iepecTaHOBKH B CpeITHEM
Ha omyxonb [12]. [eHeTnyeckast MH(poOpMaUsa OblJIa WH-
TeTpUpPOBaHA C KJIMHUYECKMMH W TATOJOTHICCKUMU
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Fig. 1. Gene expression profiles. Red — high expression; green — low expression; black — the presence of a mutation; white — wild type; gray — without mutation data (adapted
from [8] with permission of the authors)
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FGFR3 (YpobasanbHbiii b) / FGFR3 (Urobasa/ B)

KRT5 (Ypo6asanbHblit b) / KRTS (Urobasal B)

KRT5 (MnockoknetouHo-nopo6Hbiii) / KRT5 (SCC-like)

Puc. 2. Hmumynoeucmoxumuueckas 8aruoauyus, 0moopaicaouas KCnpeccuto 6eakos, XapaKmepHuix 045 pazHbix MOAEKYAAPHbIX NOOMUno8 (adanmuposa-

Ho u3 [8] ¢ paspewenus agmopos)

Fig. 2. Immunohistochemical validation, reflecting the expression of proteins characteristic of different molecular subtypes (adapted from [ 8] with permission

of the authors)

JTAHHBIMU. DTa KOTOpTa MBIIIIEYHO-UHBA3WBHBIX OITyXOJIEH
WMeeT OIUH U3 CAMBIX BBICOKMX YPOBHEN COMATUYECKUX
MYTallMil CO CPEAHUM KOJIUYeCTBOM 7,7 U 5,5 MyTaluit
Ha | MJTH TIap HYKJIEOTU/IOB, CXOHBI! C TAKOBBIM Y aIeHO-
KapLIMHOMBI 1 TIOCKOKJIeTOUHOM KapimHomsel (SCC) ner-
KOro 1 MeJlaHOMOo#1. bruto HaiineHo 32 3HAYNUTETLHO MY-
TUPOBAHHBIX TeHA, YIACTBYIONINX B PA3IMUHBIX LIEMTOYKAX,
BKJTIOYAOIINX PETYJISILIAIO KJIeTouHoro nukia (93 % omny-
XoJieit), pemMoneaupoBaHue xpomatuHa (76 %), oTBeT
Ha noBpexnenne [JHK, dhakTopsl TpaHCKpUIIIINT U pe-
uenTopHylo Tupo3uHkuHasy (RTK)/RAS/PI3K (72 %).
YeTbipe 3HAUNTETHHO MYTUPOBAHHBIX T€HA, YYACTBYIOIINE
B anureHetndeckot perymnsiuyu (ARIDIA, MLL2, KDM6A
u EP300), 6butu myTupoBansl B 1/4 omyxosneit [12]. Tpu
TPYTIIBLI MyTalWii UACHTUDUIUPOBAHBI 1 OXapaKTEPU30-
BaHbI Kak: 1) «hoKanbHO aMITupuIIMpoBaHHAS» TPYIITIA,
UMeroIas 0oJIbIIIOe KOMUYECTBO (DOKATBHBIX TTOBTOPSI-
FOIIMXCS BapMAHTHBIX KOIiii (HarpuMmep, 3p-tiorepsi/ PPARG)
u Mmytaumit MLL2; 2) rpynma, oboraieHHass MyTallusMu
TP53 v RBI, c ammudukaumeit E2F3; 3) manuuisspHas
rpyria ¢ mytanueit FGFR3 u neconmmrom CDKN2A.
Knacrepusauus ganapeix MPHK, mukpoPHK u 6en-
KOBOIT MaTpHIIbI 00paTHOM (Da3bl 0OHAPYKIIIA CYIIIECTBO-
BaHMe 4 SKCITPECCUOHHBIX KJIACTEPOB, 3 U3 KOTOPHIX OBUTN
MPOWLTIOCTPUPOBAHBI clieAyomunm odpasom. Kiactep |
ObLT MOP(OTOTUYECKU CXOXK C MAMWIISIPHONW KapIMHO-
MOM M uMes qucperyisiauio B FGFR3 3a c4eT MyTalluid,
aMITTMOUKALINI, CITUSTHUI TEHOB, CBEPXIKCIIPECCUU U Pe-
rynsiuun MukpoPHK. Krnacrepst [ u I numenu Beicokuit
ypoBeHb 3Kcrpeccuu pernentopa HER2 (ERBB2) v scTpo-

TEHOBOTO PEIETITOPA U 10 XapaKTePUCTUKAM OBbLITH CXOXH
C JIIOMUHAJTLHBIM TUTIOM A paka MOJIOUHOM XeJe3bl.
Knacrep III nmen cxoacTBo ¢ ApYrMMU TUTIAMHU OITY-
xoneit TCGA, Hanpumep ¢ 6a3aabHO-TIOJOOHBIM TUTIOM
paka MOJIOYHO KeJIe3bl Y TJIOCKOKJIETOYHBIM TUTIOM pa-
Ka TOJIOBHI, 111eu U JieTkoro [12]. Omyxonu B 3TOM Ki1acTte-
pe Tokaszanu BBICOKMIU ypoBeHb 3kcmpeccuu KRTI14
n CD44 v 66111 cXoXu ¢ 0a3abHBIM TToaTunoM PMIT,
ncciaegoBaHnHbIM rpymioil Baylor College of Medicine
[13, 14], u ¢ moaTumnom, onucanHbiM G. Sjodahl u coaBT.
DT0 OBLIO CBSI3aHO C HAUXYIIITUM TIPOTHO30M T10 CpaBHE-
HUIO C IPYTUMH ITOATUIIAMU, KOTOpPBIE OHU omrcaiu |[8].
[pencraBneHHBIE PE3YyABTATHl OBUIM TTOATBEPXKIEHBI
HegaBHUM aHanm3oMm TCGA 12 TumoB omyxosieii pa3iny-
HBIX JIOKAJTU3alWi U 6 TUTIOB TaHHBIX, KOTOPbIE CTPaTU-
¢uumposanu koropty PMII na 3 rpynmei. HeGomnbioe
TTOIMHOKECTBO OTYXOJielt ObLIO TTOX0Ke Ha aeHOKAPII-
HOMY JIETKOTO, 2-€ TTOIMHOXECTBO, COCTOSIIIEE IO OOJTb-
et Mepe u3 oopasuos kiactepa I11, 6put0 cxoxe ¢ mio-
CKOKJICTOYHOM KapIIMHOMO TOJIOBBI, IIIEW U JIETKHX, a 3-¢
TTOIMHOXECTBO, BKITIOUUBIIIEE OOJIBITMHCTBO OIYXOJEH,
6bUT0 YHUKaIBbHBIM 111 PMII 1 uMmeno ydimii TporHO3
M0 CPaBHEHMIO C ABYMS APYrMMU moATMnamMu [15].
DKCIpecCHOHHBIH KimacTep IV cocTosi n3 HanMeHbIIe-
TO YMCJIa TTALIMEHTOB ¥ UMEJT OOII1e PU3HAKY C OITyXOJISIMUA
kuacrepa I11, Ho Takke MoKa3an HEKOTOPBIE XapaKTEPUCTUKHI
OKPY>KaIOLLIEN CTPOMBI 1 MBI, B 6azaibHOM Ki1actepe J071st
JKEHILWH COCTaBWJIa OOJTBIIIYIO YacTh. JIaHHBINA KJ1acTep Mmpo-
JIEMOHCTPUPOBAT BHICOKHI YPOBEHB IKCITPECCUN TEHOB UM~
MYHHOTO OTBETa, ¥ TIPEATIOIATAeTCsI, YTO ITOT KOHKPETHBIM
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¢eHOTUIT MOXKET pearpoBaTh Ha TEPAITMIO MHIMOUTOpaMU
MMMYHHBIX KOHTPOJIbHBIX TOYEK.

Mopmunsbi MD Anderson

Jnst Toro 4ToObl UAEHTU(PULUPOBATh BHYTPEHHUE
noatuirel yporeanaiasHoro PMIT, D. McConkey u rpym-
ma MD Anderson (MDA) pa3pabdoTtanu cBoif moaxom Ha
OCHOBaHWM TaHHBIX UCCIIEIOBAHMI ITOATUIIOB paKa MO-
souHoit xene3sl C.M. Perou u coasr. [16, 17]. Onn us-
y4Jajv JaHHbIe TPOGUINPOBAHUS TEHOMHOM SKCIIPEeCcCH
MPHK xoroptsl u3 142 3aMOpOXXeHHBIX MBIIIIEYHO-WH-
Ba3MBHBIX M HEMBIIIEYHO-NHBA3UBHBIX 00pa3IloB ypo-
tesmanbHoro PMIT [18]. Pe3ynbraThl moKasaayu HaJIudue
3 OTHIEeBbHBIX KJIACTEPOB, KOTOPBIC MMEJIN CXOTHBIC TTPH-
3HAKU C OMyXOJIsaMHu, omucaHHBIME C. M. Perou u coasrT.
Tak, 6p1TM BBIZIEICHBI 0a3aibHO-TIon00Hast (KRTS5, KRT 14,
CDH3, CD44) n momunansHast (KRT20, CD24, FOXAI,
GATA3, ERBB2, ERBB3) TpyIIIIBl, CXOXHE IO XapaKTepHC-
TUKaM ¢ TTOATUIIAMM paKa MOJIOYHOM keJe3nl [18—20].
OnuH U3 TTOATUIIOB MMEJT CUTHATYPY SKCIIPECCUHU TeHa,
XapaKTEePHYIO MIJI aKTUBHOTO P53 IMKOTO TUTIA, TTO3TOMY
ero HaszBaiau pS3-momoOHBM [18]. Omyxoau U3 TPYMITEL
p53-110100HOTO MOATHIIA B OCHOBHOM OBIIIN YCTOMYMBEI
K HEOaIbIOBAHTHOM XMMUOTEPATNH Ha OCHOBE IIMCILIA-
TuHa [18].

Ipyrima MDA cpaBHMIIa CBOM MIOATUIIEI YPOTEJINATBHO-
ro PMII ¢ mogrumamu Lund [8], TCGA [12] m UNC [21],
WCTIONB3YS MOCTYIHBIC 0a3bl JaHHBIX. TaK, MEXIY KIacCH-
¢ukarmsiMy ObUTA BBISIBIICHA TeCHAST B3aMMOCBSI3b. bazajb-
HBIe ormyxoir MDA cOOTBeTCTBOBAIM TTOATHITY TPYIIIIBI
Lund SCCL, xnacrepam TCGA III (IT10CKOKIIETOYHOMY)
n IV u 6azanpHO-110000HBIM oryxojisiMm UNC. JIroMrHab-
Hble onyxoiu MDA coOTBETCTBOBAJIM T€HOMHO-HeCTa-
ounsHoMy (G U) momrutry rpyms! Lund, kactrepy TCGA
I u momunanpHomy moaturry UNC. Onyxonu MDA
p53-110J00HBIE COOTBETCTBOBAIM MHMWILTPUPYIOLIEMY
noarurty rpymibsl Lund, kinacrepy TCGAII [18, 19, 22, 23].
Kaxxmast rpynma uccirieqoBaTeneil NCIIoIb30Baia pa3HbIe
TTOAXOIBI VTSI OTIPEACICHUSI CBOMX IIOATHUIIOB, TIO3TOMY TOT
¢axT, 9TO BCe OHM MPUIIUIA K aHAJIOTUIHBIM BBIBOZIAM, yOe-
IATEIPHO CBUIETEIIBCTBYET O TOM, UTO ITOATUIIBI SIBJISTIOTCST
BBICOKOBOCIIPOM3BOIUMBIMU 1 OMOJIOTUIECKH PEIICBaHT-
HBIMH, HE3aBUCHUMO OT TOTO, KaK OHM HAa3bIBAIOTCS.

B cBs131 ¢ OOIBIINM KOJIMIECTBOM MCCIICIOBATEIb-
CKUX TPYIII W MOJy4eHHBIX Pe3yJIbTaTOB ObUIO TIPUHSTO
pelIeHNe O MPOBEICHNN KOHCEHCYCa OTHOCUTEIBHO TTO/I-
TUIIOB ypoTenuanbHoro PMII [24]. Ha sTom Meporpusi-
THHU COOPaINCh BCE OCHOBHBIC TIPEACTABUTEIN, 3aHUIMA-
omuecss TMpoOJeMOl MOJEKYISIPHBIX IIOATUIIOB
ypotenuaabHoro PMII, mst petmiennst 2 3amad: 1) s yd-
IIeT0 MTOHUMAaHMS IIPUHITUIIOB, JIEXKAIIINX B OCHOBE OMO-
snoruu PMIT; 2) mist 9eTkoii cTpatnduKay MaueHTOB
10 TPYMIIaM B LIEJIAX YAYUIICHUS ITOAXOI0B K JICYCHHUIO.
IMocnemamMit acIeKT KacaeTcs KaK CTaHIAPTHBIX, TaK ¥ HO-
BBIX TAPTETHBIX METOIOB JICUCHUS.
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BBuTO IPUHSTO HECKOIBKO PEIICHMIA.

* Wcnosab3oBaTh Ha3BaHUe «0a3aibHblil» / «IUIOCKOKIIE-
TOYHO-TIONOOHBIN» (TIpearoIaraeMblii akpoHnM, Basal-
Squamous-like “BASQ”) montum mjist 0603HAYCHUS
omyxoseit, mpossistionmx perorum KRT5/67 KRT14"
FOXA1~ GATA3 ~. D10 Ha3BaHIeE OTpaXkaeT TOT (PaKT,
YTO B JAHHOI TPYIIIe MMeeTCsl SKCIIpeccHs Oa3ab-
HBIX KEPAaTHMHOB, a TAKXKE OITyXOJIb IIPOSIBIISICT ITPU3HA-
KU TUIOCKOKJIETOUHOM nuddepenumpoBku [10, 18].

* Ipymma Lund nipenioxuia n3MeHUTh Ha3BaHUE paHee
OIpENENIEHHOrO MOATHTIA «ypOo0a3aibHbIN» Ha «ypo-
TeIMOIION00HKI», cokpaleHHO Uro. HazBanus «Uro A»
u «Uro B» coxpaHstoTCs KakK ISl paHee OMMMCaHHBIX
ITOATHUIIOB, TIOJTHOE Ha3BaHNE KOTOPBIX «yPOTEINOITO-
TOOHBIN A» 1 «<ypOTEINOIIONO00HBI By (st sicHOCTH
He peKOMEHIyeTCsI ICIIOJIb30BaTh TEPMUH «ypo0a3aiib-
HBIN» JUTST 9TUX TTOATPYIII).

NMpumenenue MoneKynapHoil MaKCOHOMUU B NeYeHuu

HeoanproBaHTHAsI XMMUOTEPAITSI HA OCHOBE ITUCITIA-
THHA C TIOCIeAYIONIei paguKaaIbHON IUCTIKTOMUEH SIB-
JISIeTCST CTAHAAPTOM JICUCHMS MBIIICYHO-MHBAa3WMBHOTO
PMII, npu aToM T0JI6KO Y 40 % MaieHTOB IIPOUCXOIUT
CHIDKEHUME cTamui. MOJIEKyJISIPHBINM TTOATHIT U TTOHNMa-
HHUE OMOJIOTHH OITyXOJIM MOTYT IMOTeHIIMAIBHO IpeIcKa-
3BIBaTh, KAKKE MAIIMEHTHI ITOJIy9aT HAauOOIBIIYIO TTOJIb3Y
OT HE0aIbIOBAHTHOI XUMHUOTEPATH, HO BHEAPECHHIE MO-
JIEKYJISIPHBIX TIOATUIIOB B KIIMHUYECKYIO TTPAKTUKY Tpe-
OyeT aHanmM3a OONBIINX Koropt mamueHTOB. R. Seiler
M COaBT. CTPEMUJIVCh CO3MIaTh 00JIee KIIMHUYECKN 3HAYM -
MYIO METOIIOJIOTHIO, C TIOMOIIIBIO KOTOPOH Yy KaXKIOoTo Ia-
LIMEHTAa MOXHO OBbLIO Obl ONMPEAEIUTb MOATUIT OMYXOJU
[25]. [TpodunupoBaHue BCEro TPAaHCKPUIITOMA IPO-
BOOWJIM Ha IPEeHEOaabIOBAHTHOM MaTepHalie TpaHC-
ypeTpajbHOI pe3eKUnn y 343 maueHTOB C MBILIEYHO-
nHBa3suBHLIM PMII. /Io 3 nmMKIOB HeoaablOBAaHTHOM
XUMHUOTEPATMX Ha OCHOBE IIMCIUIATHHA y BCEX ITAIUEHTOB
661 nuartHoctupoBad PMIT cragum ¢T2—4N0—-3MO. AB-
TOPBI pa3pabOTaI CBOIO KJIaCCHU(PUKAIINIO Ha OCHOBE YKe
nmetoteiicss nHGopmaumu n3 Yauepcuteta CeBepHOI
Kapomunsr, rpynmsl Lund, MD Anderson Cancer Center
n TCGA (cM. Tabnuily), a 3aTeM KiIacCU(PUIIMPOBAIN
MMAIMeHTOB ¢ MBIIIIeYHO-MHBAa3MBHEIM PMII Ha 4 monTn-
Mna: HU3KUI KJIayOAUuHOBBIN, 0a3albHBIN, JTIOMUHAJILHO-
WHPUIBTpUPYOMNiL 1 6a3abHbIN. OCHOBBIBAsICh HAa MO-
JIEKYJIIPHBIX TTIOATUIIAX, OHM IIPOBEIN PETPOCIICKTUBHBIMN
aHaJIM3 1T OLICHKU BIMSTHUS HEOAIbIOBAHTHOM XMMHO-
Tepanuu Ha BBDKIBAEMOCTb.

Ipynmna nauueHToB ¢ 6a3anbHbIM noaTuniom PMII
oKazaJlach ¢IMHCTBEHHOI, KOTOpas MMeJa OJIaronpusT-
HBIN 3 GEKT OT UCIIOIb30BaHMS HEOAIhIOBAHTHOM Tepa-
iy, [1aleHTHl 3TOM TPYIITEl UMETA 3-JIETHIOK OOIIIYIO
BbIXMBaeMoCTh 77,8 % IMpu UCIIONIb30BAHUU HEOATbIO-
BAaHTHOI XUMHOTEPAITNH 10 CpaBHEHMIO ¢ 49,2 % 6e3 Heo-
aTBbIOBAaHTHOM XUMHOTepanuu. HTepecHO OTMETHUTh, UTO,



0630pbi

ITenomubie XapaKkmepucmuKku ypomeauanbHoco paKka mo4eeo2o ny3svlps, 6bl61eHHble PA3NUYHbIMU epynnamu uccaedosameneii

Genomic characteristics of urothelial carcinoma identified by various groups of researchers

Ipynna Lund

UNC MD Anderson TCGA
bazanbHbIit SCCL bazanbHbIit Knacrep II1
Basal Basal Cluster 11
Knacrep IV

Uro B Cluster IV
JltoMuHanbHbBIM MH(I)MLTEH_ pS53-moa0OHbI Knactep 11

Luminal By I p33-like Cluster II

Infiltrating
JIroMUHAaNbHBIN Kiacrep |
GU . .
Luminal Cluster [
Uro A

XOTsI 0a3aJIbHBIN ITOATHII, KaK 0Ka3aJ0Ch, ITIOJTYIMII HaM-
OOJTBIIIEe TIPEUMYIIECTBA OT HEOAIbIOBAHTHON XMMMO-
Tepannu, He OBLJIO BBISIBJICHO CBSI3U MATOJIOTHMIECKOTO
OTBeTa ¢ 00IIIei BEBLKMBAEMOCTBIO, BO3MOXHO, M3-3a pa3-
Mepa BBIOOPKU U MOA00pa MALMEHTOB.

Hwuzkuii K1aymmHOBBINM HOATUTT MMENT HAMXYIIIYIO 00-
IIIYIO BBDKMBAEMOCTD KaK C IIPMMEHEHIEM HEOaTbIOBAHTHOM
XMMHOTEPAITNH, TaK 1 6e3 Hero. HecMOTpst Ha TO 9TO 3TOT
TTOATHUIT UMeeT HanOOJIBIITYI0 MMMYHHYIO MH(MJIBTPAIINIO,
pe3yIIbTAaTHl UCCIIeIOBAHMI TTOKA3aJI He3HAYNUTEIbHBII
3G dEKT OT UCIIOIb30BaHMS aTe30IM3yMa0da NI HUBOJIY-
Maba y 3THX MallMEHTOB, W WX JIydIlle BKJIIOUATh B UCCIIE-
IOBaHUS ¢ TIpUMEHEHNWEM HOBBIX ar¢HTOB. IlallMeHTHI

T'enomnbIE
Broad Institute XaPAKTEPUCTUKH
RBI1-myTauuu
bazanbHbIit NFE2L2-myTtaiuu
Basal RB-1 mutations

NFE2L2 mutations

pl6-neneuust
AxtuBupymoiias FGFR3-
MyTalus
Bricokas skcnpeccust PD-L1
CDKN2A-neneuust
pl6 deletion
FGFR3 activating mutation
High PD-L1 expression
CDKN2A deletion

MmmyHHO-HenuddepeH-
LIMPOBAaHHBIA
JIroMUHaIbHBIA
UMMYHHBIA
Immuno-undifferentiated
Luminal immune

Heneruu TP53, RB1

Ammunpukauuu PPARG,
GATA3, ERBB2,
i E2F3/S0X4
JIroMUHaNbHBIN
Luminal ERCC2-myrauus

TP53, RBI deletions
PPARG, GATA3, ERBB2,
E2F3/S0X4 amplifications

ERCC2 mutation

Myrtamuu PIK3CA, NFE2L.2,
ERBB2, ERBB3
AKTUBUpPYIOIIWE
FGFR3-myranum
KDMG6A-myraims

PIK3CA, NFE2L2, ERBB2,
ERBB3 mutations
FGFR3 activating mutations
KDM6A mutation

¢ moMMHaIbHbIM ntoaTuriom PMII umenn HanGoIbIIyIO
OOIIIYI0 BEDKMBAEMOCTh C UCTIOJIb30BAaHMEM HEOaTbIOBAaHT-
HOI XUMUOTepaINy UK 6e3 HEro, 4YTo MOKET YKa3bIiBaTh
Ha TO, YTO TMALIMEHTaM 3TOM TPYIIIbLI IIpUMEHEeHEe Heo-
aTbIOBAHTHOM Tepanmuy He TTokasaHo. HeoambroBaHTHas
XUMMOTEpAIus MPakKTUIECKN He TToKa3ana 3(PHeKTUBHO-
CTHU TIPU JTIOMUHAJIbHO-MH(MUITETPUPYIOIIEM MTOATHUTIE, TIPU
5TOM B JAHHOI rpyIIie ObIIM OOHApYXXEeHBbI TEHIESHIINNA
JIJIsI UCTIOJTL30BAaHUS UMMYHHOM Teparnuu, HalipuMep Ta-
KOTO TMpeTiapara, Kak aTe30J1M3ymMa0.

B npyrom aHanm3e u3y4yanam reHOMHBIE 3(PdeKThI Heo-
aIbIOBAaHTHOM XMMUOTEPAITUU C LIMCIUTAaTUHOM [26]. Bputo
BBICKA3aHO TPEIITOJOXEeHUEe O TOM, YTO COUETaHUE
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XUMHOTEpAITM Ha OCHOBE IUIATMHEI ¢ MMMYHHOM Tepa-
el MOXeT OBITh 3(P(PEKTUBHBIM M3-3a YBETMUCHUS MY-
TaIlMOHHON HArpy3KH IIPY MCITOIb30BAaHNH IIACIUIATHHA.
HMHTepecHO, 9TO B 3TOM HMCCIICIOBAHUN MYTallUM M HEO-
aHTUTEeHHAs Harpy3Ka He ObLIY 3HAYMTEILHO YBEINICHBI
ITocJie He0arblOBAHTHOM XMMUOTEpanun. Takke He ObLIO
BBISIBJICHO CYIIICCTBEHHOI pa3HMIIBI B TOMOJIOTUYHBIX pPe-
KOMOWHAIIMOHHBIX M HYKJICOTHUIHBIX perapalioOHHBIX
reHax B 00pasliax MaTepuaya OITyXOJIU IIepel JICUCHUEM
" TtocJie Hero. Hukakue reHsl He ObUTA TOCTAaTOYHO MYTH-
POBaHBI B 00pa3iiax ISl IPOrHO3UPOBAHUS PE3UCTEHTHO-
CTH IUCIUIATHHA. DTO YKa3bIBaeT Ha TO, YTO MEXaHU3MBI
YCTOMYMBOCTY IUCIUIATUHA B 3TOH MOITYJISIIINI, BEPOSITHO,
SIBJITIOTCSI TeTePOTeHHBIMU. TeM He MeHee 3HaYNUTeIbHAS
YacThb CYOKJIIOHAJIbHBIX MyTauuii Obuia criequUYHON
IIJIST OOpAas3LIoB 10 JICUCHUS WK ITocyie Hero. [ToBbIIeHHas
TeTepOreHHOCTh OITYXOJIM ITOC/Ie JiIeUeHMS Oblla CBSI3aHa
C YMEHBIIIEHNEM OOIIIei BBLKUBAEMOCTH.

Hossrit pacimmpeHHBII aHAIN3 TaHHBIX 412 maneH-
TOB C MbIlIeUHO-UHBa3MBHbIM PMII u3 6a3bl JaHHBIX
TCGA BBIIBUI 5 MOJIEKYJISIPHBIX TTOATUTIOB C Pa3JIMYHBI-
MM IPOTHO3aMMU: JIIOMUHAIbHO-TIANMMUISPHBIA (35 %),
JIIOMUHAIbHOMHGUWIBTpUpYoiuii (19 %), 1roMuHaIbBHbLIA
(6 %), 6azaIbHO-IJIOCKOKIIETOUHbIN (35 %) 1 HelipOHaIIb-
Hblit (8 %) [27]. JlaHHbIe BKIIOYAIA aHAIM3 KOJIMYECTBA
xonuii, MetunupoBanusi JIHK, 6enko, MPHK, cexBeHun-
pOBaHUS 9K30Ma, CEKBEHNPOBaHMUsS reHoMa, MUKpoPHK
u nmuaHo# Hekoaupyotieit PHK (IncRNA).

JlroMrHaTbHO-TTATJUISIPHEIE, JTIOMAHATBHOMH(PMITH-
TpuUpylollue 1 6a3a1bHO-TUIOCKOKJIETOUHbIE OATHUIIbI CTa-
JIA TIOATBEPKICHUEM YK€ CYIIECTBYIOIIECH MOJICKYIISIPHOM
TaKCOHOMUHU ypoTtearaabHoro PMII, Torna Kak ItoMUHaIb-
HBIA 1 HEHPOHATBHBIN TOATHUITHI CTaT HOBBIM JIOITOJTHE-
HHMeM K TeHOMHOMY JIaHIIachTy MO4YeBOro ITy3bIps. 1o coo-
pa nipo6 11 % manmenTtoB moaBepriavch BIIXK-tepamnuu
W HeOaIbIOBAHTHOM XMMUOTepanuu. JIloMIHAIBHO-TIa-
MMWJUTIPHBII TTOITUIT IMeJI B OCHOBHOM 00Pa3Ibl C pAHHUMU
CTagusAMU paKa ¢ MAIMIIIPHON Mopdoiorneii, 9acTeie
mytaimu FGFR3, auskyio accomuanuio ¢ Cis. DT JaHHbIE
JTAIOT BO3MOXKHOCTD ITPEATIONOXKUTE, 9TO OITyXOJIM Pa3BUBa-
JOTCSl U3 HEMBbILLIEYHO-MHBA3MBHOTO ManuuisipHoro PMII.

JlroMHATPHOMHMWIBTPUPYIOIMINI TTIOATHUIT XapaKTe-
pr3oBaICS TUMGMOLMTAPHON MHPUIBTpaLIKeil, TCHHBIMU
CUTHATypaMM IJIaAKOMBILLIEYHbBIX KJIETOK U MMO(pUOpobIa-
CTOB, KOTOPHIE, KAK CINTACTCSI, CIIOCOOCTBYIOT Pa3BUTHIO
paka, XeMOPE3MCTEHTHBIMU TTPU3HAKAMM, TUKUM TUIIOM
p53 1 nioBbIIIeHHOM aKcnpeccueii PD-1u PD-L1, uro sB-
JIsIeTCs TIPU3HAKOM XOPOIIIETO OTBeTa HA MMMYHOTEPATTHIO.

JIroMUHAIBHBIN TOOTUTT IMEET HAUBBICIITYIO SKCIIPECCUIO
yporutakuHoB (UPK 1A, UPK2), a Takke TeHbI, OOBIYHO BBIPa-
>XEHHBIE B X0opoIro arddepeHIMPOBaHHBIX YPOTETUATBHBIX
30HTUYHBIX KileTKax (KRT20, SNX31). D10 yKa3bIBaeT Ha To,
YTO TAHHBII TTOATHIT IIPOMCXOINT M3 IIPOMEKYTOYHBIX KJICTOK.

B 6a3apHO-ITOCKOKIICTOYHOM ITOATUTIC BEICOKO BEI-
pakeHbI Oa3aJIbHBIC Y CTBOJIOBBIC MapKephl (CD44, KRTYS,
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KRT6A, KRT14), a Tak:Xe TIJIOCKOKJIETOYHBIE MapKephl
(TGM1, DSC3, PI3). BOABIIMHCTBO OMYXOJICH 3TOM rpyII-
ITBI IEMOHCTPHUPYIOT XapaKTepPHbIE 0COOEHHOCTH TNTOCKMX
KJIETOK, BBICOKYIO 4acTOTy MyTamuii 7P53, a Takxke OHU
Yalle BCTPEYaInCh Y XKeHITMH. 3HAYNTEIbHbIC PU3HAKI
Cis u yrpaTa cMTHaJIbHOTO TTyTH sonic-hedgehog mo3Bonu-
JIN CHeNIaTh BBIBOA O TOM, YTO 3TOT IOATHUII BO3HUKAET
13 6a3zaibHBIX KiIeToK 1 Cis. DTOT MTOATUIT TaKXKe MMeT
caMble BBEIpaxKeHHBIC XapaKTepPUCTUKN MMMYHHOIT 3KC-
MIPECCUH, BKIIIOUast MapKephl T-KIIeTOK, TEHBI BOCITAJICHUST
1 TuMbOoLMTapHbIE MHOUIBTPATEHI.

HeiipoHaabHBINM TOATUIT BKIIFOYA HEOOJBIIYIO TPYII-
mmy n3 20 06pa3uoB. OH UMeJT XYAIINA ITPOTrHO3, HECMOTPSI
Ha TO YTO MPU3HAKN MEIKOKIICTOUHOMN MJIN HEMPOIHIO-
KPUHHOI OITyXOJIM MPUCYTCTBOBAIN TOJNILKO B 3 u3 20
00pa31oB. B To ke Bpems mpumMepHo 50 % o0pasioB orry-
XoJreit cogepxkany mytaiuu B 7P53 u RB1, 9To xapakrep-
HO IS HEMPOSHIOKPUHHBIX OITyXOJIeil. AHAJIN3 TaKKe
rokasai, 4to ceMeicTBo reHoB APOBEC urpaet Kiode-
BYIO POJIb B Pa3BUTHU ITOBBIIEHHON MYyTallMOHHOI Ha-
rpy3ku npu ypotenauaabHoM PMII. ITanueHTsl, nMeroniye
myTtauuu APOBEC, nMenn Ty4dIIWiA IPOTHO3 ¢ YPOBHEM
BbIKMBaeMOCTH 75 % B TedyeHue 5 JieT.

Bce momyyeHHBICE HAHHBIC OBLIM WHTETPUPOBAHBI
IJIsI CO3MaHMsI CXeM BO3MOXHBIX BapMaHTOB Tepaltnu
C YIETOM MOJIEKYJIIPHOTO TOATHUIIA. DTO MOXET ITOMOYb
B pa3pabOTKe COOTBETCTBYIOIIMX ITePCIIEKTUBHBIX KIIMHU-
YeCKMX MCCICIOBAaHMI 1 HYXXIaeTCsl B KIMHUYECKON Ba-
Jpanyn. MoekyisipHoe TpodHIMpoBaHTE IIpeATIojiara-
eT, 9YTO JIOMHWHAJbHO-NANWLISIPHBIA ITOATUI HUMEET
HM3KYIO BEpOSITHOCTD OTBETA Ha HEOaThIOBAHTHYIO XMMHO-
Tepamuio, HO B TO X€ BpeMs Tepamnusi MHTUOUTOpaMu
FGFR3MoxeT gaTh xopolne pe3yabrathl. [Ipearmonaraer-
csl, 4TO JTIOMMHATbHOUMHMDMIBTPUPYIOIINI TTOATUIT OyIeT
MMETb HU3KUIA OTBET HA HEOAAbIOBAHTHYIO XMMUOTEPAIIUIO
Ha OCHOBE IIMCIUIaTHHA, HO MOXET MMETh XOPOIIHIT OTBET
Ha aHTu-PD-L1, antn-PD-1 n antu-CTLA-4 MoHOKIIO-
HaJIbHBIC aHTUTENA. ba3aIbHO-TIOCKOKIIETOYHBIN TTOITHIT
MOXET pearnpoBaTh Kak Ha MMMYHOTEPAITHIO, TaK 1 Ha HEO-
aTbIOBAHTHYIO XMUMHUOTEPAUIO Ha OCHOBE IIMCIUIATHHA.
HeitpoHanbHEI TTONTUIT pearupyeT Ha HEOaThbIOBAHTHYIO
XMMHOTEPAITMIO Ha OCHOBE IIMCITIaTUHA 1 3Tono3una. JIpy-
THie TeHBI, 3aTPOHYTHIC SIUTEHETUICCKNMI HAPYIICHUSIMHU,
TaKKe MOTYT OBITh BaXKHBI JIJIST OTIPEACTICHUS] COOTBETCTBY-
IOIINX TepaIrleBTUIECKUX IIeJICH B OYIyIIIeM.

TakuM 06pa3oM, ITOSBICHNE HOBOII MOJICKYISIPHOM
Kiaccu(UKAIIUH TO3BOJISIET OBICTPO IIPOIBUTATHCS B ITO-
HUMaHUM TeHOMUKM ypoTeIraabHoro paka. 1o pesynb-
TaTaM pa3INIHBIX NCCICIOBAHWI BUIHO, YTO YPOTEIAAIb-
HbIii PMII siBIIsIeTCST KpaifHe TeHeTUYECKH Pa3HOPOTHBIM
3a00J1eBaHEM, KOTOPOE MOXHO Pa3Ie/INTh 110 MEHbIIEH
Mepe Ha 4 WM 5 MOJIEKYJISIPHBIX TPYIIIT, KOTOPBIC UMEIOT
OOJIBIIION TTOTEHIINAI I TIOCTAHOBKY MEePCOHNU(PUITIPO-
BaHHOTO AMArH03a, BEIOOpA JICYCHMS 1 OTIpeIeICHUST 00-
Jiee TOYHOTO MPOTHO3A.
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