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N3obpereHne OTHOCUTCS K KOMOMHHPOBAaHHOM TEpamuH OIyXOJIeH, BKIIOUAIOIICH BBEICHUE SMOKCUTHUIIIMAHOBOTO
COEIMHEHHUS 1 THTHOUTOPA KOHTPOIBHOM TOYKM HIMMYHHTETA, TI€ JITOKCUTHITIHAHOBOE COSANHEHHE BBOJIST JIOKATBHO
B OITyXOJIb, TJI€ STIOKCUTUIIIMAHOBOE COCMHEHHE MPENCTaBIsAeT coboi coenunenue popmyast (1)

O,

WM €r0 TeOMETPHUYCCKHII M30MEp HIM CTEPEOM30MEp MM (hapMalECBTHUECKH MpHEMIEMyo comb, rae R'-R®
SBISIIOTCSL TAKUMHM, KaK ONpeneneHo B (opMyde H300peTeHus, U UHIMOWTOP KOHTPOJIBHOW TOYKH HMMYHUTETA
MIPe/ICTaBIsIeT COOOHW AHTHUTENIO MPOTHB Oenka 3amporpamMMmupoBaHHOH rubemn 1 (PD-1) mnmm anTHTENO mpoTHB
muToTokcuueckoro T-mumgormracconuupoBannoro Oenka 4 (CTLA-4), u roe omyxomp SIBASETCS OIMYXOJbIO C
BPOXJICHHOI M NMPUOOPETEeHHOH PEe3UCTEHTHOCTBIO MO OTHOIICHHI0 K MOHOTEPAIUM MHIMOMTOPOM KOHTPOJIBHOM
TOYKM MMMYHUTETA. B OTIENBHBIX BapHaHTaX OCYIIECTBIEHHS 3TO CHOCOO JIEUCHHUS OITyXOJH /WU JICUCHHS WM
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TIpeyNpexIeHUs] OJHON MIIM HECKOJIBKUX CTOPOHHMX OITyXOJIEHM C MOMOIIBIO Takol Tepanuu. Takke OnuchIBaloTCS
Ha60pbl, coAepIKAIINE SIMOKCUTUTTIMAHOBBIEC COCTUHEHUS U I/IHFH6I/ITOp]>I KOHTpOJ’IbHOP’I TOYKW UMMYHUTETA.
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O0J1acTh TEXHHKH, K KOTOPOi OTHOCHTCS M300peTeHHe

N3o6peTenne oTHOCHTCS K KOMOMHMUPOBAHHOM TEparuy OMyXOJIeH, BKIIOYAIOIICH BBEIICHHE AIIOKCHTHI-
JMAaHOBOTO COCOMHEHMS M MHTMOWTOPAa KOHTPONBHON TOYKM MMMYHHUTETa. TakKe OMHUCBHIBAIOTCS HAOOpHI, CO-
JeprKalie STTOKCUTHIVINAHOBBIE COSANHEHHUS] 1 HHTHOUTOPBI KOHTPOJIBHBIX TOUEK HIMMYHHUTETA.

IIpeanocelaku co3naHus U300peTeHHst

ONOKCUTUTIMEHOHOBBIE COSAMHEHUS 001aal0T CHIIBHOM IPOTHBOOITYXO0JICBOH aKTHBHOCTBIO. IIpu BBee-
HUM HHTPATYMOPAJIBbHO 3MOKCHTUIIIMEHOHB MHUIMUPYIOT OBICTPBHIH TIéMOpparnuecKuii HEKpO3 OIyXOJIEBOH
MAacChI IIyTEM MPSMOTO pa3pylieHus cocyaucToi cetu onmyxonu (Boyle et al., 2014). Ha cerogasmauii 1eHp He
MMeeTCsl TaHHBIX, YTO JIOKAJM30BaHHOE BBEIECHUE SIOKCHUTHUIIIMEHOHOBBIX COCIMHEHUH OKa3bIBaeT CHCTEMHOE
JIECTBHE HA CTOPOHHHUE Win Oojiee yAaleHHBIE OIyXOJIM, U MOJaraloT, YTO JOCTABICHHbBIE B OIyXOJb AIIOKCH-
THUIIIMCHOHOBBIE COCMHEHHS BO3/ICHCTBYIOT, INIaBHBIM 00pa3oM, B Mecte oOpaboTku. Kak cienctBue, Kaxmas
OITyXOJIb TIO/IIEKHUT HHANBUAYaIbHOMY JICYCHUIO.

PaznuuHble BHIBI MMMYHOTEpPANMHU Ul JICYEHHS paka MOJyYHIM LIMPOKOE NPH3HAaHHE B KIMHHYECKOH
npakTuke. B wacTHOCTH, OBUIa MOKa3aHa INEPCHEKTUBHOCTh WHTHOMTOPOB KOHTPOJIBHBIX TOYEK MMMYHHUTETA
(ICI) mpu psime 3m0KadeCTBEHHBI 00pa3oBaHWH, BKIIIOYAs METACTATHUECKYIO MEJIaHOMY TMO3JIHHMX CTaJWH, He-
MEIKOKIIETOUHBIA PaK JIETKHUX, PaK MOYEK, paK MOYEBOTO Iy3bIps M XOMKKHHCKYI0 mumdomy. ICI mpeacrasnsor
c000it MoJIeKyJIbI (KaK MPaBHIIO, MOHOKJIOHAJbHBIE aHTHUTEINA), KOTOPhIE OJOKUPYIOT NeHCTBHE OEIKOB, TIO3BO-
JSTFOLIMX OIYXOJIEBBIM KIIETKaM HE MOJIaBaThCs, MOJABISITE MU CONPOTHUBIIITECS IMMYHHOM CHCTEME X035HHa,
B 0ocoOeHHOCTH T-KieTKaM, KOTOpbIE SIBISIFOTCS CIIEU(DUIECKUMH VIS OIyXOJIEBbIX aHTUT€HOB. O10OpEHHBIE B
HacTosimee BpeMsi T-KIeTOYHble MHTMOUTOPHI KOHTPOJBHBIX TOYEK yCHIIMBAIOT NMPOTHBOOIYXOJEBBIH MMMYH-
HBIII OTBET dYepe3 COBEPUIEHHO HHbIE MeXaHM3Mbl aeicTBus. Hampumep, Onmokaga muToTOKCHMYeckoro T-
mamporuracconnupoanHoro anturena 4 (CTLA4) npenmyinecTBeHHO ycwinBaeT T-KJICTOUHYIO aKTHBALUIO
BO BpeMs IepBoii (ha3sl HUMMYHHOTO OTBETa, B TO BPeMs Kak OKa3bIBaeTCs, YTO OI0Kana Oenka 3arporpaMMHupo-
BaHHOW rubenu xietok 1 (PD1) BEICBOOOXKIAaeT UCTOIIEHHBIE, HO B MHBIX OTHOLICHUSX aKTHBHPOBAHHBIE TOIY-
Jstumy 3G PeKTopHBIX T-KIIETOK M CHUXKAET QYHKIUIO perynsaTopHbIX T-kierok (Treg).

Xots ICI moryt o0ecnieunTh 3aMETHYIO M JJIUTEIBHYIO PEAKIHIO Y TAIIMEHTOB ¢ PAKOM ITO3JHUX CTaIINH,
TaKHe TOJIOKHUTENbHBIC PEaKIM OrpaHWYEHBI HEOONBIIOW 4YacThiO0 OT oO0mel momymsauuu nanueHtoB (Hu-
Lieskovan et al., 2017). IToatomy momxozsl, kKoTopsle koMmOuHUPYIOT ICI ¢ mpyrumu BuaaMu jedeHus (HaIrpu-
Mep, JIy4eBOH Tepanuel, OHKOJUTHYECKHIMH BHPYCAMHU, IPOTHBOPAKOBBIMU BAKIMHAMH), KOTOPBIE MOTYT CTH-
MYJIHPOBAaTh UMMYHHBIN OTBET XO3AMHA, MPEACTABISIIOT MIPHUBICKATEIBHBIA U KIMHUYECKH OCYIECTBUMBIN MO
XOZ AJIsI IPEOJOJICHHS BPOXKIECHHOW M MPHOOPETCHHON PE3UCTEHTHOCTH K NMPOTUBOPAKOBOH MMMYHOTEpANIUHN U
MOTEHIMAIBHO PACIPOCTPAHSIOT KIMHUYECKUH ycniex Ha Oojee mMHUpokuii kpyr nannentos (Smyth et al., 2015).

OpHUM M3 TaKUX NOAXOZOB siBisieTcs KomMOnHMpoBanue ICI ¢ HU3KOMONEKYIIAPHBIMU XUMHOTEpaIieBTHYe-
CKHUMH CpEICTBaMHM (IOCTABISEMBIMH CHCTEMHO WM MHTPATyMOpalbHO), KOTOPhIE MOTYT MOIYJIMPOBAaTh HM-
MYHHbIE OTKJIMKHU IyTeM (1) yMeHbIIeHHsT o0Iel ommyXoJeBoil Harpy3kH, (2) MOTEHIUPOBAHUS IPOTHBOOITYXO-
JIEBOTO OTBETA MyTEM IPOSBICHUS HEOAHTUTEHA BO BpeMsl HEKPO3a OIMyXO0Ju 1/vim (3) IpsSIMOTo BO3AEHCTBUS Ha
CTpOMaibHEIC KIIeTKH omyxoun (Adams et al., 2015; Mahoney et al., 2015; O'Brien et al., 2014).

Hacrosmee n300peTeHne Mo MEHbIIEH MEpe YaCTHYHO OCHOBAHO Ha OOHAPY>KEHHOM aBTOpaMH (pakte, 4TO
HEKOTOPBIE IIPOM3BOAHBIC AMOKCUTHININECH-3-0HA MOTYT CTHMYJIHPOBaTb MMMYHHBIH OTBET, KOTOPBIH MOKET
CHHEPTHYHO B3aHMMOJEHCTBOBAaTh C OJOKaJOW KOHTPOJIBHBIX TOUYEK MMMYHHTETa, OOCCIICUMBAsl TEPAINHIO HE
TOJBKO AJISI TOH OIyXOJIH, KOTOpast IIOIBEPraeTcs JEUCHUIO, HO TAK)XKe U AJISI IPYTUX OIyXOJeH, KOTOpbIe MOTYT
MPUCYTCTBOBAaTh y MOIYYaIONIETO JIEYEHHE CYOBEKTa.

CymHocTb n300pereHns

B onmHOM acnekre Hacrosiiee M300peTEHHE OTHOCHTCS K CIIOCOOY JICUEHHsI OIYXOJH y CyOBeKTa, BKIIO-
YaouieMy BBEJCHUE CYOBEKTY SIIOKCUTUIIMAHOBOTO COEAMHEHUS! U MHTMOUTOpA KOHTPOJIBHOM TOUYKH UMMYHH-
TeTa, TJIe AMOKCUTUIIINAHOBOE COEIMHEHNE BBOIST JIOKAJIHHO B OMYXOJIb; I/l STIOKCUTUIIINAHOBOE COEIMHEHHE
npescTaBisieT coboi coenuaenune popmyasl (I)
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WJIM €T0 TEOMETPUYECKHIA N30MEP HITH CTEPEON30Mep WIH (hapMareBTHIECKU TPHEMIIEMYIO COJIb, TIe

R mpencrasmisier coboit Bomopoa nim C_g-aTKuT,

R, mpencrasmister co6oit -OH nmu -ORy;

R; mpencrasnser cob6oit -OH mmm -ORy;

R4 1 Rs BBIOMparoT He3aBUCUMO U3 Bojopoa u C; ¢-akuia;

Rg mpencrarser coboit Bogopoa wiu -R;

R, mpencrasnser coboit runpokcu mwiu OR o;

Rg mpencrasnser coboit Bogopoxa wim C_g-aJKui;

Ry mpencraBnser coboit -Cyp-ankmwi, -C,,g-amkeHun, -C,p-ankuami, -C(O)Ciyg-amkmn, -C(0O)C,,0-
ankenmw, -C(O)C,yp-ankuami, -C(O)-Csg-mukmoankun, -C(O)Cy.jp-ankun-Cs g-mmkmoankmi; -C(0)C,.jo-

ankeHWI-Cs_g-tknoankmwt,  -C(0)C, p-ankuaun-Cs g-tukinoankui,  -C(O)-apun,  -C(O)C,.jp-amkmmapmi,
-C(0)Cy.jp-ankenmnapun, -C(O)C,.p-ankuannapui, -C(O)Cy jp-ankmi-C(O)R;;, -C(O)C,.jp-ankerann-C(O)R;,
-C(O)Cz_lo-aHKHHHH-C(O)RI 1» -C(O)Cl_lo-aHKHH-CH(ORI 1)(OR1 1), -C(O)Cz_lo-aHKeHHH-CH(ORI 1)(OR1 1),

-C(0)Cy.jp-anmxmamn-CH(OR)(OR ), -C(O)Cy.jp-amxkun-SR;;, -C(0)C,.jp-ankennn-SRy;, -C(O)C,.jp-anKuHII-

SRU, -C(O)Cl_lo-aﬂKI/IH-C(O)ORI1, -C(O)Cz_lo-aHKeHHH-C(O)ORI1, -C(O)Cz_lo-aHKI/IHI/IH-C(O)ORI1, -C(O)Cl_lo-

ankun-C(O)SRy, -C(0)C,.jp-amkeamn-C(O)SR 1,-C(0O)Cy.jp-ankuuamin-C(O)SRy,
A

Wil R'] 1 '

R pencraBmisier coboit -Cy_g-ankmi, -C,_g-amkennn, -C,_g-ankuami, -C(0)C_g-amkun, -C(O)C,_¢-amKeHuI,
-C(0)Cy¢-amxunnin, -C(0O)-apui, -C(O)C,_¢-anxumnapui, -C(O)C, s-ankennnapun i -C(O)C,_g-aTKUHIIAPIIT; U

Ry; mpexncraBusier coboit Bomopoxn, -Ci.jp-amkmi, -C,g-amkeHmI, -C,.jg-ankuHmi, C;¢-IUKIOATKIIT I
apw,

rae TepMuH "apui" TpU UCIOJB30BAaHUU B BBILNIEYKa3aHHBIX 3HAUEHHMAX paaukaioB o3HadyaeT Cg-Ci4-
YICHHYI0 MOHOIMKIHYCCKYIO, OHIIMKINYCCKYIO WM TPUIUKIMYCCKYH0 KapOOUUKIMYECKYI0 CHCTEMY, UMCIO-
IIYIO IO 7 aTOMOB B KaXKJIOM I[MKIIC, IPHYEM 10 MEHBIIICH Mepe OJWH LMK SIBJISCTCS apOMaTHYCCKIM;

IJIc MHTHOUTOP KOHTPOJBHOW TOYKU MMMYHHUTETa INPEICTABISET COOOW aHTUTENO MPOTHUB OeiKa 3arpo-
rpammupoBaHHoi TrOenn 1 (PD-1) win aHTHTENO MPOTHB MUTOTOKCHIECKOTO T-THMMQOIMTACCOITMUPOBAHHOTO
6enka 4 (CTLA-4); u rae ommyXoJjb SBISETCS OIMYXOJbIO C BPOXKIEHHOW M PUOOPETECHHON PE3UCTEHTHOCTHIO 1O
OTHOIIICHHIO K MOHOTEPAITUH HHTHOUTOPOM KOHTPOJIbHON TOYKH UMMYHHUTET.

B npyrom acriekte HacTosmee H300peTeHNne OTHOCUTCS K CIIOCO0Y JICUSHUS W TPEAYIPEKISHUS OTHON
WM HECKOJILKUX CTOPOHHMX (OT aHri. "bystander") omyxoseit y cyObekTa, BKIIOYAIOIIEMY BBEICHHE CYOBEKTY,
HYXXIAIOMIEMYCsl B 3TOM, SMOKCUTUTIUAHOBOTO COSAMHEHUS M WHTHOWTOpA KOHTPOJIHHOW TOYKH WUMMYHHTETA,
IpUYEeM YKa3aHHOE MOKCHTUTINAHOBOE COCIUHCHUE BBOISAT JIOKAILHO B OIMYXO0JIb, OTIHYAIONIYIOCS OT yKa3aH-
HOW OJTHOM WMJIM HECKOJBKUX CTOPOHHUX OITYXOJICH; IJie ATIOKCUTHIIIMAHOBOEC COCTUHEHHUE MPEICTABISACT COOOM
COCJIHEHUE BBITICYKa3aHHOH (opmyisl (1) wim ero reoMeTpUYecKuil U30Mep WM cTepeon3oMep win (apma-
[EBTHYCCKH MPUEMJICMYIO COJIb; TJI¢ MHTHOUTOP KOHTPOJLHOW TOYKU MMMYHHTETA MPEICTABISACT cOOOM aHTH-
TeNo TPOTUB Oeika 3amporpammupoBanHoi TOenu 1 (PD-1) wim aHTUTENO MPOTHB IIMTOTOKCHYECKOTO
T-mamdornuraccoruupoBantoro 6enka 4 (CTLA-4); Toe CTOpOHHSS OIMyXOJb MPEACTABIAET COO0M OMyXoJib,
OTIIMYHYIO OT TOW OITyXOJH, B KOTOPYIO BBOJAT ITOKCUTHIJIMAHOBOE COCIUHEHHE; TNI€ CTOPOHHSIS OIyXOJh
MIPENICTaBISIET COOOH MIPYTYIO0 TIEPBUYHYIO OITyXOJIb HIIM METACTATHIECKYIO OMYXO0JIb; U TJI€ OMyX0Jb, B KOTOPYIO
BBOJIST DITOKCUTUTIMAHOBOE COSAMHEHNUE, SIBISIETCS OIYXOJbIO C BPOXKISHHOW M MPUOOPETECHHON PE3UCTEHTHO-
CTBIO TIO OTHOIICHHUIO K MOHOTEPAITMH MHTHOUTOPOM KOHTPOJIBHON TOYKA UMMYHHTETA.

B npyrom acrniekte HacTosimee n300peTeHne OTHOCUTCS K HA0OPY ISl UCTIOJIb30BaHUS B JTIOOOM M3 BBIIIIE-
YKa3aHHBIX CHOCOOOB, BKIIOYAMONIEMY KOMITO3UIIMIO, COJCPKAIIYIO BBINICYKa3aHHOE JTMOKCUTHIIIHAHOBOE CO-
¢IMHCHKE, ¥ KOMIIO3HIIUIO, COJICPKAIYIO BEIICYKa3aHHBIH HHTMOUTOP KOHTPOIBHOM TOYKH IMMYHHTETA.

0 0]
—C(O)C1.qganun Rit | —C(0)Cy-pankenin ———R; 1 —C{O)Cyo.qpankvHun
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IHonpo6Hoe onncanne u3o0peTeHUs!

OrnpeneneHus.

Ecmu He yka3aHO MHOE, BCE TEXHWYECKHE M HAyYHBIE TEPMHHBI, HCIIOIB3YEMbIE B HACTOSIIEM ONMHCAHUH,
MMEIOT TaKHe 3HaYCHH, KaKie UM OOBIYHO MPHUIAIOT CIICIIHAIUCTHI B TaHHON 00JIaCTH TEXHHUKH, K KOTOPOH OT-
HOCHUTCS M300peTeHne. XO0Ts Ha MPAKTUKE WM IPU TECTUPOBAHUH HACTOSIIETO U300PETEHUS MOKHO HCIOJIB30-
BaTh JIIOOBIE METOIBI M MAaTEPHAaJbl, CXOKHE I IKBUBAJICHTHBIC OMHCAHHBIM B HACTOAIIEM OIFCAaHUH, B Ha-
CTOSIIEM JNOKYMEHTE NPWBEACHBI MPEINOYTHTENbHBIE METOIB M MaTepuanbl. Huke NMpuBOISATCS OmpeneieHus
HEKOTOPBIX TEPMUHOB IS I[eJIei HACTOAIIECTO N300pETEHHS.

Aptuxnm "a" 1 "an" MCNONB3YIOTCS B HACTOSIIIIEM OIMCAaHWH KaK OTHOCSIIUECS K OJHOMY WM Oojee, 4eM
OJHOMY (T.€. IO MEHBILCH Mepe K 0JHOMY) rpaMMaTHieckoMy o0bekTy. Kak npumep, "snement" ("an element”)
03HAYaeT OJIUH AJIEMEHT WK 00JIee, YeM OIHH 3JICMCHT.

Hcnonb3yeMblil B HACTOAIIEM ONMCAHUU TEPMHUH "MIPUMEPHO" OTHOCUTCS K YaCTH, YPOBHIO, BEJIUUUHE, U3-
MEpPEHUI0, pa3Mepy WIN KOJIMYECTBY, KOTOPOE MOKET BapbUpOBaThes, Hanpumep, Ha 30%, 25%, 20%, 15% wm
10% oT yka3aHHOW YacTH, YPOBHS, BEITUUUHBI, H3MEPCHHUS, pa3Mepa WIN KOJIUYCCTBA.

Bo Bcem HacrosimeM ONMMCaHWH, €CITH KOHTEKCT He TpeOyeT WHOTro, clioBa "BKIIOYATH", "BKIIIOUAET" WIH
"BKITIOYAIONIHH" CIIeAyeT MOHNMATh, KaK BKIIOUEHHE YKa3aHHOM CTAIMH WM 3JIEMEHTA WM TPYIIIBI CTaIui HITH
3JIEMEHTOB, HO 0€3 UCKITIOUCHHUS JTI000H APYTOi CTAIMK WK 3JIEMEHTA WU TPYIIITEl CTaAUH HITH SJIEMEHTOB.

TepmuH "ankun" OTHOCHUTCS K HEOOS3aTENbHO 3aMENIeHHBIM JIMHEHHBIM U Pa3BETBICHHBIM YTJIEBOJOPOI-
HBIM rpymmam ¢ 1-20 atomamu yriepozaa. ['te yMecTHO, anKuiIbHas TPYIIa MOXKET UMETh OTIPEIeIIEHHOE YHCIIO0
aToMoB yriepona, Hanpumep, -C;-Cg-aJKiI, KOTOPBIA BKIIIOYAET alKWIbHBIE TPyNmbl, nMetomue 1, 2, 3, 4, 5
Wi 6 aTOMOB yIiiepojia B JTUHCHHOW WM pa3BETBICHHON KOH(urypanuu. HeorpaHndyuBaromnme mpuMepsl ai-
KWIBHBIX TPYII BKIIOYAIOT METHJ, 3THJ, TPOMHJI, W3OMPONMWI, OyTWJI, BTOP- U TPET-OyTHI, TCHTWI, 2-
METHIAOYTHI, 3-METWIOYTHI, TEKCHI, 2-METHIINCHTWI, 3-MCTWINCHTHI, 4-MCTHINCHTHI, 2-3THIOYTHI, 3-
STHIOYTHII, TEITII, OKTHJ, HOHWII, ICIIWI, YHACIWII, TOACIIII, TPUICIIII, TETPAACIMI U IICHTAICIIHIT.

TepmuH "ankeHWT" OTHOCHUTCS K HEOOS3aTEIBFHO 3aMEIICHHBIM HEHACKHIICHHBIM JINHCHHBIM M Pa3BETBIICH-
HBIM yTJeBogopoaaM ¢ 2-20 aToMaMy yriepoja, IMEIOIINM 110 MEHBIIIEH Mepe OHy IBOMHYIO CBA3b. [ e yme-
CTHO, aJIKCHWJIbHAS TPYIIIIa MOXKET MMETh OIPEeIEHHOE YHCIO aTOMOB yriiepoaa, Hampumep C,-Cg-amkeHu,
KOTOPBIA BKIIOUAET aKEHWIBHBIC TPYIIIBI, UMetomue 2, 3, 4, 5 wim 6 aTOMOB yriiepojia B JHHEHHOM HIIH pa3-
BETBJIICHHOM pacIioyio’keHNH. HeorpaHnn4mBaroniie IpuMepsl alKeHIIBHBIX TPYII BKIIOYAIOT 3TEHII, MPOTIe-
HUWJI, U30TIPOTICHIII, OYTSHIJI, BTOP- U TPET-OyTeHMII, IEHTEHWI, TeKCEHMI, renT-1,3-aueH, rekc-1,3-1neH, HoH-
1,3,5-TpueH H T.11.

TepMuH "ankuHWI" OTHOCUTCS K HEOOS3aTEIBHO 3aMCIICHHBIM HEHACHIIIICHHBIM JINHCHHBIM M Pa3BETBIICH-
HBIM yTIIeBoJoponaM ¢ 2-20 atoMaMu yriepojia, HMEIOIIMM 0 MEHbBIIEH Mepe OIHY TPOWHYIO CBs3b. B coOT-
BETCTBYIOIIEM CITydac alKMHUIbHAS TPYIIa MOXET UMETh ONpPEICIICHHOE YUCIIO aTOMOB YIIIEpPOAa, HampuMep
C,-Cg-ankuHmI, KOTOPBIN BKIIIOYAET aJKUHUIBHBIE TPYMIBL, UMetomue 2, 3, 4, 5 unu 6 aTOMOB yriiepoaa B JH-
HCHHOM WM pa3BEeTBICHHOW KOH(Uryparwu. HeorpaHHYWBaromue MpUMEpPhl BKIIOYAIOT 3THUHIUI, TPOIUHUIL,
OYTHHIJI, ICHTUHWI ¥ TCKCHHIIL.

Tepmunbl "mukmoankua" u "KapOOIMKIMIECKUNA" OTHOCITCS K HEOOS3aTEIHHO 3aMEIICHHBIM HACHIIICH-
HBIM WJIM HEHACHIIIIEHHBIM MOHOIIMKJINYECKUM, OMIUKINYECKAM WA TPUIUKIMIECKUM YTIIEBOIOPOIHBIM TPYII-
nmaMm. ['1e yMecTHO, NMKIIOANKIUIFHAS TPYTIa MOXKET HMETh ONPEACTICHHOE YHCIIO aTOMOB YIJepoia, HalpuMmep
C;3-C6-IIMKITOQTKIIT TIPEACTABIIIECT COO00H KapOOIMKIMIECKYO Tpynmy ¢ 3, 4, 5 wim 6 aromamu yriepona. Heor-
PaHWYHUBAIONINE TIPUMEPHI MOTYT BKJIFOYATh IHKJIOMPOIII, IIHKIOOYTHI, IUKIONCHTHI, IUKIONCHTEHMI, ITHK-
JIOTEKCHJI, IUKIOT€KCEHWI, IIMKIIOTCKCAIUCHILT | T.1I.

"Apwn" o3HauaeT C4-Ciy4-WICHHYI0O MOHOIMKINYECKYIO, OUIMKIMYCCKYIO HIH TPUIMKINYCCKYIO KapOo-
MUKITHYECKYIO0 CUCTEMY, HMEIOMIYIO 0 7 aTOMOB B K2XKJIOM IIHKIIC, TIPUYEM 0 MEHBIIICH Mepe OJIUH IIUKIT SBJIs-
eTcs apoMaTudeckuM. [IpuMephl apuTbHBIX TPYIIT BKIOYArOT (0e3 orpaHnycHus) GeHWI, HaQTHII, TETParuapo-
HAQTHI, UHAAHWT U OMQEeHMI. APHI MOXKET BKIIOYATh 1-3 OCH30JBHBIX ITUKIA. ECIM MPUCYTCTBYIOT NIBA WA
0O0JBIIIE APOMATHYECKUX I[HKIJIOB, STH IUKIBI MOTYT OBITh KOHICHCHPOBAHBI, TAK YTO COCCTHHE ITUKJIBI HMEIOT
00ITyIO CBSI3b.

Kaxaprii aixus, aqKkeHw, aTKUHIT, IAKIOATIKUII WK apyil, BHE 3aBUCUMOCTH OT TOTO, SIBIISICTCS JIM OH OT-
JIENBHON CYITHOCTHIO MJIM 9acThIO OoJiee KPYITHON CYIITHOCTH, HE0OS3aTeIbHO MOKET OBITh 3aMEIICH OJHUM HJIH
HECKOJIbKUMH HeoO0s3aTeTbHBIMA 3aMECTUTENIIMU, BBIOpAaHHBIMH W3 Tpynmbl, Brmodawmed Cg-ankmi, C,4-
ankenmn, Csg-muknoankui, okco (=0), -OH, -SH, C_¢-ankmi-O-, C, ¢-ankeHmn-0-, C;_g-nimkmoankmi-O-, C_4-
ankmwi-S-, C,g-ankeHun-S-, Csg-muxnoankmi-S-, -CO,H, -CO,C,¢-ankun, -NH,, -NH(C,¢-amkumn), -N(C4-
ankun),, -NH(penmn), -N(perun),, -CN, -NO,, -ranoren, -CF;, -OCF;, -SCF;, -CHF,, -OCHF,, -SCHF,,
-penun, -C ¢-ankmnpennn, -O-pennn, -C(O)-penunn, -C(O)C,_¢-ankmi. [IpuMepsl MOIXOIAMMX 3aMECTHTENCH
BKITIOYAOT (03 OrpaHMYCHHS) METIII, STWII, PO, U3OMPOIHUI, OyTHII, BTOP-OYTHII, TPET-OyTHII, BUHUII, ME-
TOKCH, 3TOKCH, IIPOMOKCH, U30IPOTIOKCH, OYTOKCH, METHITHO, STUITHO, MPOMUITHO, U30TPOIUITHO, OYTHITHO,
THIIPOKCH, THIPOKCUMETII, TUAPOKCUATHI, THIPOKCUIIPOIIHI, TUAPOKCHOYTWI, PTOp, XJI0p, OpOM, HOJI, IIHAHO,
Hutpo, -CO,H, -CO,CH3;, -C(O)CHj3, TpudTopmeTnit, TpuhTOPMETOKCH, TPUPTOPMETHITHO, TUGTOPMETHII, TU-
(hropMeToKCH, TUPTOPMETHITHO, MOP(HOINHO, aMUHO, METUIIAMHHO, TUMETHIIAMUHO, (eHWI, (GEeHOKCH, (hEeHUIT-
KapOOHWII, OSH3WIT U alleTHIL.
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DIOKCUTUTIIHAHOBBIC COCAMHCHUSI MOTYT HAaXOOUTHCA B Gopme (hapMareBTHICCKH MPUEMIIEMBIX COJICH.
OmHaKo cliefyeT UMETh B BHIY, YTO (papManeBTHUECKU HEPUSMIICMBIC COJM TaK)Ke BXOIAT B 00bEM H300peTe-
HUS, TaK KaK OHH MOTYT MCIOJIb30BaThCS B Ka4eCTBE MPOMEKYTOUHBIX COCTUHEHUH IS MTOTydeHHs (papMareB-
TUYECKH TPUEMIIEMBIX COJICH MM MOTYT MCIOJB30BAaTHCS BO BPEMs XpaHEHUs WM TPaHCHOPTHPOBKH. Ilomaxo-
Jsmre (hapMareBTHYECKU MPUEMIIEMBIE COJTM BKITIOYAOT (0€3 OrpaHndeHwsI) COMM (apMareBTHUECKH PUEMITe-
MBIX HEOPTaHHYECKUX KHCIIOT, TAKMX KaK XJIOPOBOIOPOIHAs, cepHast, ¢pochopHas, a30THAs, yroyibHas, OOpHasi,
cynb(amoBasi ¥ OPOMOBOJOPOIHAS KUCIIOTHI, WIIA COJNeH (hapMaIieBTUYECKH MPHUEMIIEMBIX OPTaHWYECKUX KH-
CJIOT, TAKUX KaK YKCyCHasl, IPONMHOHOBAs, MaCJIIHAs, BUHHAS, MAJICHHOBAs, THAPOKCHMAIIEHHOBAs, (hymapoBas,
JMMOHHAsI, MOJIOYHAs, CIIN3€Basi, TIFOKOHOBAs, OCH30WHAs1, SHTapHAs, IaBeyeBas, HEHWIYKCYCHAsI, MCTAHCYJIb-
(hoHoOBas1, TONMYOICYNEGOHOBAsS, OCH30JICYTE(OHOBAS, CATUIIMIOBAs, CyIb(QaHWIbHAS, ACTIAPATUHOBAS, TIIyTaMO-
Basi, DJICTOBas, CTCAPHHOBAS, TTATbMUTUHOBAs, OJICHHOBAS, JIAYPUIIOBAs, TAHTOTCHOBAS, TyOWIbHAs, aCKOPOUHO-
Bas M BaJCPUAHOBAS KHCIIOTHI.

Counu ocHOBaHHMH BKIIOYAIOT (0€3 OrpaHUYeHUs) COJIM, 00pa30BaHHBIC C (hapMaIlCBTHICCKH IPHUEMIICMbIMH
KaTHOHAMH, TAKUMHU KaK HaTpUil, KaJui, TNTUH, KaIbLIUHA, MarHui, aMMOHUHN U alIKUJIAMMOHHH.

OCHOBHBIE a30TCOAEPIKAIINE TPYIIEI MOTYT OBITh KBATCPHI30BAaHBI TAKUM areHTaMH, KaK HU3IIAN aJIKII-
TaJIOTEHHUJ, TAKOW KaK METHII-, STHJI-, TIPONMI- U OYTHIXIOPHUIBI, -OpPOMHUABI U -HOIUABI, AUAIKIICYIH(ATHI,
MOJOOHBIE TUMETHI- M TUITHICYTb(ATy, U APYTUMH.

Taxxe ciegyeT UMeTh B BHIY, YTO SMOKCUTHIIIMAHOBEIE COCTMHEHUS MOTYT 001aqaTh aCHMMETPUIHBIMH
MEHTPAMHU U TIOTOMY CITOCOOHBI CYIIIECTBOBAThH B OoJyiee ueM OJHON cTepeon3oMepHoit ¢popme. Takum oOpazom,
n300peTeHne Takke OTHOCUTCS K COCIIMHEHHUSIM B 110 CYIIECTBY YHCTOW M30MEPHOH (opMe 0 OTHOMY WM He-
CKOJIbKMM acCHMMETPUYHBIM IIEHTpaM, Harmpumep ¢ Goiee npumepHo 90% su, TakuM Kaxk npuMepHO 95% wnm
97% 51 unu cBblie 99% 51, a Takke B BUJIE CMecel, BKIIIOUYAsl UX palleMUYecKue cMecu. Takue u3oMepbl MOXK-
HO TOJYYHTH BBIJCIICHUEM U3 MPUPOIHBIX NCTOYHUKOB, ACHMMETPUYHBIM CHHTE30M, HANIPUMED C HCIOJIH30Ba-
HUEM XHPAIBHBIX MPOMEKYTOYHBIX COCIMHCHUH, WM MyTEM XUpATBHOro pacmieruicHus. CoOeTUHEHUS 0 U30-
OpETCHUIO MOTYT CYIIECTBOBATh B BUJE T'€OMETPHUCCKUX M30MepoB. M300peTeHNe TakkKe OTHOCHTCS K COCIH-
HEHUSIM B TI0 CYIIECTBY YUCTHIX Hc (Z) niu tpance (E) popmax wmm nx cMmecsx.

CoennHEeHHS TI0 HACTOAIIEMY W300PETEHUIO MOYKHO HOJIYYHTH ITyTEM BBIICIICHHUA M3 PACTEHUS WIH YacTH
pacTeHHs WM IMyTeM JepUBaTH3AINN BBIICICHHOTO COCIMHEHUS WM IyTeM ACPUBATH3ALNN POJCTBEHHBIX CO-
equHeHnd. TIporieaypbl BBIZICICHUS W TPOIEAYpPHI JepuBaTH3aluu MoxHO Haiitm B WO 2007/070985 u WO
2014/169356.

TepMUH "SMOKCUTHTIIMAHOBOE COCTUHEHHE" OTHOCUTCS K COCIMHEHHUIO, NMEIOMEMY CIEAYIONYI0 OCHOB-
HYIO YIIIEPOJHYIO IIUKINYECKYIO CTPYKTYPY:

O1u coeauHeHus] uMeroT Tpulukio[9.3.0.0]reTpanekaHOBYIO0 CUCTEMY C KOHICHCHUPOBAHHBIM IIMKJIOMPO-
MAHOBBIM [UKJIOM, IPUKPEILICHHBIM K MISCTUWICHHOMY IHKITY. DIMOKCUI KOHIACHCUPOBAH C CEMUWICHHBIM IIHK-
JIOM B IIOJIOJKEHHUU 6, 7.

OmHUM TIPEMEPOM SMOKCHTHIIIMAHOBOTO COCTMHEHUS SIBISETCS SMOKCHTHUTINEH-3-OHOBOE COCIUHEHUE.
TepmuH "3MOKCUTUTIINEH-3-0HOBOE COEAMHEHNE" OTHOCHUTCS K COCIUHEHUIO, UMEIOIIEMY STIOKCHTHUTIIHAHOBYIO
CTPYKTYPY, OTIPEICICHHYIO BEIIIE, T/I¢ IATHWICHHBIN UK nMeeT 1,2-eH-3-0HOBYIO CTPYKTYpPY:

11 12

Hcnonb3yeMblil B HACTOSIILIEM OMHCAHUU TEPMUH "CTOPOHHSSL OMYXO0Jb" OTHOCUTCS K OIYXOJH OTIUYHON
OT TOH OIYXOJIH, KOTOPYIO JIeUaT SMOKCUTHIIIMAHOBBIM coenuHeHrneM. CTOPOHHSISI OIyXOJidbh MOMKET MPeICTaB-
JISITH COOO0M MEPBUYHYIO OIMYXOJIb HIIU METACTATUIECKYIO OMyXOJIb.

Tepmun "B KOMOWHAIMU C", HCIIOJB3YEMbIH B HACTOSIIEM H300PETEHWH, OTHOCUTCS K SIOKCHTHUTIIHAHO-
BoMmy coenuHeHuto U ICI, BBOIUMBIM B €IMHON KOMITO3UIIUN HITH TIO OTACIBHOCTH, JIHOO OJHOBPEMEHHO, JTHOO
MOCIIeI0BaTEIbHO. DTOKCUTHTIIHaHOBOE coenuHeHre U [Cl MOXHO BBOJUTH B Pa3IMuHOE BPEMS U C Pa3sIUIHON
4acTOTOM, HO B KOMOWHAIIMH OHU MPOSBISIOT OMOIIOTHYECKOE ICHCTBHE B OJHO U TO XKE BPEMS WIH B IIEPEKPHI-
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Barommecs nmpomexytku BpemeHu. Hanmpuwmep, ICI BBomAT Tak, 4TOOBI OH OKa3bIBal JCHCTBHE HA MMMYHHBIN
OTBET, KOT'J1a BBOJST SMOKCUTUTTIMAHOBOE COEAUHEHMUE.

Crioco0b1 IeueHms..

Hacrosmee n3o0pereHnie OTHOCUTCS K CTIOCO0aM JICYEHHUS OIyXOJIeH, BKIIIOYasi CTOPOHHHE OITYXOJIH, TIPH-
YeM 3TOT CIoco0 BKITIOYACT BBEICHHE BBIMICYKAa3aHHOTO SITOKCHTHUTIMAHOBOTO COSAWHEHHWS B KOMOMHAILINHU C
BBINICYKa3aHHBIM HHTHOUTOPOM KOHTPOJIbHOH Toukn nMMmyHHTeTa (ICI). M300peTeHne Tak:ke OTHOCHUTCS K CIO-
co0am MpexynpekKACHUS CTOPOHHUX OIYXOJIEeH, BKITIOYAIOIINM BBEICHHUE BHIICYKa3aHHOM SMOKCUTUTINAHOBOTO
COEIIHEHUS WM ero (papMareBTHIeCKH MpHUeMIIEMON coti B KOMOMHanuu ¢ BeimeykasanasM [CL.

B HekoTOpBIX BapHaHTaxX OCYIIECTBIICHHUS OITyXOJIb, KOTOPYIO Jieyat, MPEeACTaBIseT COO0H OIyXoib, B KO-
TOPYIO SIMOKCUTUTIIMAHOBOE COSIMHEHHE MOXKET OBITh JJOCTABJICHO JIOKAJIM30BAaHHBIM 00pa30M HEIOCPEICTBEHHO
B OITyXOJIb. B OTIENBHBIX BapuaHTax OCYIIECTBICHHUS OIYXOJb IPEICTaBIISIET COOOH OIMyXOJb KOXH WU TOJI-
KOXKHYIO OIYXOJb MM OIyXOJb, KOTOpas AOCTYIIHA C Hapy>KHOW CTOPOHBI Tella, HAIPUMEP OIyXOJb, KOTOpas
najbIupyercst. B Ipyrux BapuaHTax OCYIIECTBICHHS OITYyXOJIb IPEJICTABISIET COOOH BHYTPEHHIOIO OITyXonb. B
HEKOTOPBIX BapHaHTaX OCYILIECTBIEHUS, I/Ie OIMYXOJIb PAacHOJI0KEHA BHYTPH, JIOKAIU30BaHHAs AOCTaBKa JAOCTH-
raeTcsi BO BpeMsl ONepanny, KoTJa OImyXoib 0OHa)KeHa, 1 MOXKHO MHBEIIPOBATEH SIMOKCUTUTINAHOBOE COEIMHE-
HHUE. B pyrux BapmaHTax OCYIIECTBICHHUS OMYXOJb PacIOJ0XEHA BHYTPH, U SMOKCUTUTINAHOBOE COCINHECHHE
JOCTABIIICTCS IOCPEACTBOM WHBEKINH, COIPOBOKIAEMOH HCIIONB30BAHUEM METO/a BU3yaIH3ally, HaIIpUMeED,
SH/IOCKOITMYECKOTO YIbTPa3BYKOBOTO UCCIIEIOBAHMS HMIIH CTEPEOTAKCHUSCKON BU3yaIH3aIIHH.

B HEKOTOPHIX BapHaHTax OCYIIECTBIICHHS OITyXOJb MPEACTABIIET co00i JOOPOKAYECTBEHHYIO OITyXOJb.
B npyrux BapmaHTax OCYIIECTBICHHUS OIyXOJb MPEACTABIACT COO0Il 370KaYeCTBEHHYIO OMyX0Jb. B HEKOTOPHIX
BapUaHTaX OCYIIECTBIICHUS OITyXOJIb MPEACTABISET COO0I NMEPBUYHYIO OIYX0JIb, U B JPYTHX BapHaHTaxX OCYyIIe-
CTBJICHUSI OITyXOJb MPEICTAaBISIET cOOOH METacTaTUYECKyI0 OMyXoJib. [IpuMepsl KOKHBIX OITyXOJICH BKIIIOYAIOT
ceOOpeliHbIil KepaTo3, aKTHHUYHEIA KepaTo3, Oa3anbHOKIeTOuHYI0 KapunHomy (BCC), BKIito4asi HOLYJSIpHYIO
BCC, nosepxuaoctayto BCC, nndunsrpupyromyto BCC n mukponoaymsipayo BCC, mIoCKOKIETOYHYO Kapiy-
HOMY, BKJIIOYasl INIOCKOKJIETOUHYIO KapIIMHOMY in-situ ¥ MHBa3WBHYIO IUIOCKOKJIETOYHYIO KapILTHOMY, MEJIaHO-
My, BKJIIOUYasi TIOBEPXHOCTHO-PACTIPOCTPAHSIOMIYIOCS MEIaHOMY, HOIYISIPHYIO METaHOMY, MEIaHOMY THIIA 3JI0-
Ka4eCTBEHHOTO JICHTUTO U IUCIUIACTHIECCKYIO/HEHPOTPOITHYIO MEaHOMY, MTOJKOXHYI0 B-kierounyro muMpomy
U MOIKOXHYI0 T-kieTounyro muMpomy. [IpuMeps! MOIKOKHBIX OIyXO0JieH BKIIIOYAIOT aHTHOKEPATOMY, ITHOTEH-
HYIO TpaHyJIeMy, CCHWJIbHYIO TeMaHTHOMY, TJIOMYCHYIO OITyXOJlb, aHTHOCAapKoMy, capkoMy Kamomm, capkomy
IOwunra, 310KkauecTBEHHYIO (PUOPO3HYIO TUCTHOIUTOMY, JIEHOMHOCApKOMY, PadIOMHOCAPKOMY, JIUTIOCAPKOMY,
CHHOBHAIIFHYIO CAPKOMY, CTPOMAJIBHYIO CapKOMY, TaCTPONHTECTHHAIBHYIO CTPOMAIIBHYIO CapKOMY, 3JI0Ka4ecT-
BEHHYIO OIYXO0JIb NepH()EpPUIECKOro MEpUHEBPHS, TPUMUTHBHYIO HEHPOIKTOAEPMAIBHYIO OITyXO0JIb, HEHpohHoO-
poMy, KapIMHOMY U3 KJIeTOK Mepkes, repMatopudpomy, Gudpocapkomy, SIUTEITHOUTHYIO CAPKOMY U MacTo-
UTOMY (TYYHOKJIETOUYHYIO OITyXOJIb).

BHyTpeHHsIs 0ITyX0JIb MOKET MPEACTAaBIATE COOOH JIIOOYIO OITyXO0JIb, KOTOPasl AOCTYITHA JUI HHBEKILHH BO
BpeMs ONEpaLUU UM HANpaBIIeMOH MHBEKLUHU, UIH OITyXO0Jb, KOTOPYIO MOXHO JICUUTh CUCTEMHO BBEICHHEM
SHOKCUTHUIIMAHA, U BKIIIOYAET OMYXOJIH FOJIOBHOTO MO3Ta, JETKUX, TOJCTON KHIIKHU, SMUAEPMOUA, INIOCKOKIIE-
TOYHBIE, MOYEBOTO ITY3BIPS, KEITYIKa, MOIKEITYTOTHON JKENe3bl, MOJIOYHON KEeJIe3bl, TOJOBEI, IICH, TOYECYHON
CHCTEMBI, TIOYCK, ICYCHH, TUIHUKOB, ITPEICTATEILHON JKeJle3bl, MaTKH, MUIICBOA, SNYKa, IIEHKW MaTKH, BlIara-
JIMIIA, TTUTOBUIHOMN JKEIe3bI FITH KOXKH.

CTOpOHHSS OIYXO0JIb MOXET IPEACTaBIATE 000 MO0YI0 OIMyX0Jb, OTIMYHYIO OT OITyXOJH, KOTOPYIO Jie-
YaT SMOKCUTHITIMAHOBEIM COeMHEeHneM. Hamprumep, CTOPOHHSS OIyXO0JIb MOXKET HPEACTaBISTh COOOH BTOPYIO
OITyXOJIb KOXH WJIM TOJIKOKHYIO OITyXOJIb, HJIM OHa MOXKET IPEACTAaBISTE COOOH OIMyXOJb IPYroro OpraHa WiH
TKaHU. [IprMepsl CTOPOHHMX OMyXOJel BKIIIOYAIOT OMYXOJU TOJIOBHOTO MO3ra, JETKUX, TOJICTOM KHIIKH, SIU-
JepMonJa, IIOCKOKIETOYHBIE, MOUEBOTO ITy3bIPs, XKEIyJaKa, MOMKETyJOUHO! JKele3bl, MOIOYHON XKeNe3bl, To-
JIOBBI, II€U, IOYE€YHOM CUCTEMBI, IOUYEK, IEYEHHU, AUNYHUKOB, IPEACTATEIbHOM JKene3bl, MaTKH, MUIEBOAA, ANYKa,
MICUKH MAaTKH, BIArajuila, IUTOBUIHON KeJIe3bl WIN KOKH.

B HekoTOpBIX BapuaHTaX OCYLIECTBIICHUSI CTOPOHHSISL OIYXOJIb NPEACTABISET COO0H IPYTyI0 MEPBHYHYIO
OITyXOJlb, & B JPYTUX BapHaHTaX OCYIIECTBIICHHUS CTOPOHHSS OIyXOJb MPEACTABIAECT COOOH METaCTaTHIECKYIO
OITyXOJIb.

B HEKOTOpHIX BapHaHTaxX OCYIIECTBICHHS OIYXOJb, KOTOPYIO JIEYaT TMOKCUTHIIINAHOBBIM COCITUHEHUEM,
MPEACTaBISIET cO00i IEPBUYHYIO OIYXO0JIb, & CTOPOHHSS OITyXOJIb MPEACTABISIET COO0H METACTaTHYECKYIO OIy-
X0Jb. B HEKOTOPBIX BapHaHTaxX OCYIIECTBICHHUS OIMYyXO0Jb, KOTOPYIO Je€4YaT AMOKCUTHIIHAHOBEIM COCTHMHEHUEM,
MPEACTaBISIET cO00I METaCTATHIECKYIO OIYXO0Jb, & CTOPOHHSS OIYXOJb IPEACTaBIACT cO00H MEPBHYHYIO OITy-
X0Jb. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHS KaK OMYXOJb, KOTOPYIO JIe4aT AMOKCUTUIIIHAHOBBIM COEIUHE-
HHUEM, TaK ¥ CTOPOHHSS OITyXOJIb SIBJISIIOTCS] IEPBUUHBIMU OITyXOJISIMU. B HEKOTOpBIX BapuaHTax OCYIIECTBICHUS
KaK OIlyXOJlb, KOTOPYIO JIe4aT SMOKCUTHIIMAHOBEIM COEIUHEHUEM, TaK U CTOPOHHSS OMYXONb SIBISIOTCA METa-
CTaTUYECKUMU OMYXOJISIMH.

B HekoTOphIX BapmaHTax OCYILECTBICHUS KOMOMHHUpPOBAaHHAs TEpamus MpPEAyNpexaacT IOSBICHHUE CTO-
POHHE OIyXO0JIU WM 33A€P>KUBACT MOSABICHUE CTOPOHHEHN OMyXosu. B HEKOTOPBIX BapuaHTax OCYILECTBICHUS
KOMOWHHPOBAHHAS TEPaNus yMEHBIIACT pa3Mep CTOPOHHEH OMyXOJIH.
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DIOKCUTUTIIHAHOBBIC COCAMHCHUS.

B KOHTEKCTE HACTOSIIEro W300pETEHUs SMOKCUTUTINAHOBOE COCTUHEHUC MPEICTABISICT COOON COeauHEe-
aue Gopmynsl (I) WM ero reoMeTpUIECKU U30MEp WIH CTepeon3oMep Wi (papMareBTHISCKH MPUEMIIEMYIO
COJb

@,

WJIM €T0 TEOMETPUYECKHIA N30MEp HITH CTEPEON30Mep WIH (hapMareBTHIECKU TPHEMIIEMYIO COJIb, TIe

R, mpencrasnser co6oit Bogopoxa wim C_¢-aJKui;

R, mpencrasnser cob6oit -OH mim -ORy;

R; mpencrasnser co6oit -OH mm -OR;

R4 1 Rs BBIOMparoT He3aBuCUMO U3 Bojopoa u C; ¢-ankuia;

Rg mpencrarser coboit Bogopoa wiu -R;

R, mpencrasnser coboit runpokcu mwiu OR o;

Rg ipencrasmisier coboit Bomopoa nin C_g-aJ Tk,

Ry mpencraBisier cobori -Ciyp-ankwmi, -C,p-ankeHmt, -C,p-ankuami, -C(O)Ci,p-ankmi, -C(O)C,0-
ankenmwt, -C(O)C,yp-ankuami, -C(O)-Csg-ttukmoankun, -C(O)Cy.jp-ankun-Cs g-mmkmoankmi;  -C(0)C,.jo-

ankeHWI-Cs_g-tknoankmwi,  -C(O)C,.p-ankuun-Cs g-tukinoankui,  -C(O)-apun,  -C(O)C,.jp-amkmmapmi,
-C(0)Cy.jp-ankenmnapui, -C(O)C,.p-ankuannapui, -C(O)Cy jp-ankmi-C(O)R;;, -C(O)C,.jg-ankerann-C(O)R;,
-C(O)Cz_10-3.HKPIHPIH-C(O)R1 1» -C(O)Cl_lo-aHKHH-CH(ORI 1)(OR1 1), -C(O)Cz_10-3.HKCHPUI-CH(OR1 1)(OR1 1),

-C(0)Cy.jp-amkuamn-CH(OR1)(OR ), -C(O)C;.jp-ankmi-SRy;, -C(O)C,.jp-ankenmn-SR;;, -C(O)C,.jp-anKuHMI-
SR“, -C(O)Cl_lo-aﬂKI/IH-C(O)ORI1, -C(O)Cz_10-aHKeHI/IH-C(O)OR11, -C(O)Cz_10-aHKI/IHI/IH-C(O)OR11, -C(O)Cl_lo-
ankun-C(O)SRy, -C(0)C,.jp-amkenmin-C(O)SR 1,-C(O)Cy.jp-ankuuamn-C(O)SR

0 O 0

—C(O)C1_102HKMH_‘Q‘_R11 . _C(O)C2_1oaﬂKeHHH_Q—R11 — _C(O)Cz_'manKMHunAR“ ;

R mpencraBnser coboii -C_g-ankun, -C,_g-ankeHu, -C,_g-ankuami, -C(O)C;_¢-ankun, -C(O)C,_¢-amKeHuI,
-C(0)Cy¢-amxunnin, -C(O)-apui, -C(O)C_¢-anxumnapui, -C(O)C, s-ankennnapun i -C(O)C,_g-aTKUHUIAPIIT; U

R;; mpencraBnser coboir Bomopon, -Ci_jp-ankwmi, -C,g-amkeHun, -C,.jo-ankuHmI, C; ¢-IAKIOATKI I
apu,

riae TepMHH "apun" TPH UCTONL30BaHWUU B BBINICYKAa3aHHBIX 3HAYCHHAX pamukaioB o3HadaeT Cg-Ci4-
YICHHYI0 MOHOIMKIHYCCKYIO, OMIIMKINYCCKYIO WM TPUIUKIMYCCKYI0 KapOOUUKIMYECKYI0 CHCTEMY, UMCIO-
IIYIO IO 7 aTOMOB B KQXXJIOM IIMKIIE, IPHYEM IO MEHBIIICH Mepe OJWH IUKII SIBIICTCS apOMATHICCKIM.

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHHUS SMOKCHUTUTIHAHOBOE coenuHeHne (opmyisr (I) mpencrapnser
coboit coeaunenne Gopmynsr (I1)

HiC
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WIH €r0 TeOMETPUYCCKHI M30MEp WU CTEPEOM30Mep WiH (hapMaIleBTUYCCKH MPHUEMIICMYIO COJIb, TJIC B
ykazaHHOH Qopmyie Rg, R; u Ry uMerot 3HaueHus, ykasanusie 1 popmyisr ().

B otnenpHBIX BapuanTax ocymectsiaeHus Gopmyna (I) wm (II) mpuMeHIMO 0HO WM HECKOJBKO OIpeie-
JIEHUW U3 CIIEYIOIINX:

R mpencrasmsier coboit -C;_3-ankui, B 9acTHOCTH -CHj;

R, mpencrasnser coboit -OC(O)Cg-amkun, -OC(0)C, yp-amkennn, -OC(0)C, yp-ankunmi, -OC(0)-Cs4-
mukinoankun, -OC(0)C_jp-ankmn-Cs g-miuknoankui, -OC(0)C,¢-ankeHnn-Cs g-mkmoankun, -OC(0)Cy.o-
ankuHWI-Cs_g-riuknoankui, -OC(0)-apwr, -OC(O)C,.jg-ankunapmi, -OC(0)C,.g-ankenunapuia, -OC(0)C,.jo-
ankuamwIapmwi, -OC(O)Cy_jp-ankmin-C(O)Ry;, -OC(O)C,.jp-ankeHmn-C(O)Ry;, -OC(0)C,.jp-ankuumn-C(O)R;,
-OC(0)Cy_jg-amxmn-CH(OR11)(ORy)), -OC(0)C,.jg-ankennn-CH(OR1)(ORyy), -OC(0)C,.jg-amKuHMUI-
CH(OR;)(ORyy), -OC(0)Cy.jp-amkmi-SR, -OC(0)C,.jp-ankeHun-SR, -OC(0)C,.jp-amkuamI-SR 1,
-OC(0)Cjg-amxmn-C(O)OR;;, -OC(0O)Cy.jp-ankeHmn-C(O)OR;;, -OC(0O)C,. jp-ankunmn-C(O)OR;;, -OC(0O)C.
10-a1kmi-C(O)SRy;, -OC(0)C,.jp-ankenmn-C(O)SR; wm -OC(O)C,.jp-ankuammnuia-C(O)SR(; B ocoOeHHOCTH
-OC(0)Ciy-amkmn, -OC(O)Cjppp-ankenmn, -OC(O)Cyyp-amkuumi, -OC(O)muxmoankmwr, -OC(O)Cy_jo-
ankwimukinoankmt; -OC(0)C,.jp-ankenmmuknoankmwi, -OC(0)C,.jp-ankuamiuknoankmwt wim  -OC(O)apu,
ocoberno -OC(0)Cg-ankmi, -OC(O)C,,g-anmkernn wim -OC(O)C,,o-aTKMHIIT;

R; mpencraBmser coboit  -OC(O)Cjyp-anmkmin, -OC(O)C,p-amkennn, -OC(O)C,p-amkunamn, -OC(0)-Cs4-
muksoanki, -OC(O)Cy_jp-anmkwn-Cs g-rusoankmt;, -OC(0)C,.jp-amkeHm-C; g-1ukmnoanki, -OC(0)C,.jp-ankuHmn-Cs -
maknoanki,  -OC(O)-apun, -OC(O)Cy jp-anxmiapw, -OC(0)C, jp-anmkenunapwi,  -OC(O)C,.jg-alIKUHIIIApHI,
-OC(O)Cl_lo-aHKI/IH-C(O)RI 1 -OC(O)Cz_lo-a.HKeHI/IH-C(O)RI 1 -OC(O)Cz_l()-aHKI/IHI/IH-C(O)RI 1 -OC(O)Cl_lo-aHKI/I.H-
CH(OR“)(ORI 1), -OC(O)CZ_M)-EU'IKCHI/UI-CH(ORI1)(OR11), -OC(O)Cz_lo-aHKI/IHI/UI-CH(ORI1)(OR1 1), -OC(O)Cl_l()-aJ'IKI/I.H-
SR“, -OC(O)Cz_lo-aHKCHI/IH-SR“, -OC(O)Cz_l()-aJ'IKI/IHI/UI-SRI 1» -OC(O)CI_I()-aJ'IKI/UI-C(O)OR“, -OC(O)CZ_IQ-EU'IKGHI/UI-
C(O)OR]], -OC(O)Cz_l()-aJ'IKI/IHI/UI-C(O)ORl1, -OC(O)Cl_lo-aHKI/IH-C(O)SR“, -OC(O)Cz_l()-aJ'IKeHI/UI-C(O)SR]1 nim
-OC(0)C,.jp-anxermt-C(O)SR;1; ocoderno -OC(0O)Cyp-anku, -OC(0)C,.y-anmkenrwt, -OC(0)C,.yp-ankunmt, -OC(O)-
mutoankit, -OC(0)Cyjgramxmmwkioarkt, -OC(0)C,. jp-ankeHmmKIoanKmwi, -OC(O)C,.1p-aTKUHAIIAKIOATKIT
i -OC(O)-apui; ocoberno -OC(O)Cyp-anxmt, -OC(O)C, yp-ankermt wi -OC(O)C,.pg-aIKUHIIT,

R4 u R BEIOUparoT HezaBucuMo u3 -C;_3-anmkuia, B yacTHOCTH -CHj;

R¢ mpencraBnser coboii Bogopon, -C(O)C g-amkun, -C(O)C,¢-ankennn, -C(O)C, ¢-ankuamn wim -C(O)-
apwt;, ocoberHHo Bojopon, -C(O)C,s-ankun, -C(O)C,z-ankenmn win -C(O)C,3-aNKUHII, 0COOCHHO BOIOPO/T
nn -C(O)CHs;

R; mpencraBnser coboit runpokcui, -OC(0O)Cy_g-ankmi, -OC(0O)C,-ankernn win -OC(O)C,_¢-aIKHHIII,
ocobenno ruapokcui, -OC(0)C s-ankun, -OC(0)C, ;-ankermn mwu -OC(0)C, . 3-alKHHII, 0COOSHHO THIPOKCHIT
unu -OC(O)CHs;; n

Rg mpencrasnser coboit -C;_3-ankui, B yactHocty -CHj.

B HekoropbIx BapmaHTax ocymiecTBieHHs1 coeauHeHust popmyna (I) n/mmum (1) obnamaroT crepeoxumuet,
Kak 1oka3aHo Hwxke B popmyte (111)

(100).

B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS SMOKCH] B MOJIOKEHNH 6,7 HAXOAUTCS HAJ INIOCKOCTHIO ITHKIIH-
YeCcKOH CHCTeMBl. B Ipyrux BapuaHTax OCYIISCTBICHHS SMOKCHI B TIOJI0KEHUH 6,7 HAXOAUTCS MO/ INIOCKOCTHIO
IUKITUYECKOW CHCTEMBI. B HEKOTOPBIX BapHaHTaxX OCYIIECTBICHUS rpymma R, B mojokeHnn 12 mpeacTaBiiser
co0oit S, a B Ipyrux BapuaHTax OCyLIECTBICHHS Tpynna R, B monoxenun 12 npeacrasisier coboii R.

B oTmenpHBIX BapHaHTaX OCYIICCTBICHUS MTOKCUTHIIIMAHOBOE COCAUHCHHE BEIOUPAIOT UX TPYIIIHI, BKITIO-
qaromnen

12-turmonn-13-(2-metmnbyranomn)-6,7-3mokcu-4,5,9,12,13,20-rekcaruipokcu- 1 -turiimes-3-o1 - (coenu-
HeHue 1);

12,13-mu(2-metundyranonn)-6,7-amokcn-4,5,9,12,13,20-rekcaruipokcu- 1 -Turinen-3-oH (coeauHeHue 2);

12-rexcanownii-13-(2-metunbyTanonn)-6,7-smokcu-4,5,9,12,13,20-rekcaruipokcu- 1 -Turinuen-3-o1  (coean-
HeHue 3) u
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12,13-gurexcanoun-6,7-smnokcu-4,5,9,12,13,20-rekcaruipokcu- 1 -turinnen-3-oH (coenunenue 4).

Wurunburop xoHTponbHON Toukn nmmyHnureta (ICI).

ICI MosxeT mpencTaBisaTh COOOH JIOOYI0 MOJIEKYITY, KOTOpasi HHTHOUPYET OCTKH MMMYHHOW KIICTKH WA
PaKOBBIX KIIETOK, OJIOKMPYIOIINE UMMYHHBIE OTBETHl IMMYHHOU KJIETKH, B YACTHOCTH, B CIIydae, KOTJa IMMYH-
Has KJIeTKa MpeacTaBisieT coboi T-kireTky win KieTky ectectBeHHbIN kmmep (NK-kierky). B wactroctu, ICI
MOXKET TpeaCcTaBiIsATh co6oit antaronuct PD-1 wim CTLA-4. B KOHTEKCTe HACTOSIIETO N300pETEHUS BBINIEKA-
3aHHBIA QHTATOHHCT IPEACTABIACT CO00I aHTHUTENIO MPOTHUH Oellka KOHTPOILHOW TOYKH MMMYHHTETa, BHIOpaH-
Hoe u3 anTu-PD-1 anTurena wim antu-CTLA-4 anTutena.

Kommnoszumumu.

XOTsI SMOKCUTHUTITHAHOBEIC COCTMHCHUS WM WX (hapMareBTHYSCKU mpuemieMbie coau U ICI MoxHO BBO-
JIUTH B YICTOM BHUJE, MOXKET OBITh YIOOHO BBOJUTH SMOKCUTUIIIHAHOBEIC coenuHenus U [Cl B hopme omHOM min
HECKOJBKUX (papMaIleBTUYCCKUX KOMIO3HIINH, KaXaas U3 KOTOPBIX BBOJUTCS C (DapMaleBTHUCCKH MpHEMIIC-
MBIM HOCHUTEJIEM, pa30aBUTEICM U/UIIH SKCIUTUCHTOM.

JlexapcTBeHHYIO (POPMY U TO3BI TS (hapMaIeBTHICCKOTO MPUMCHEHUS M KOMITO3HUIIMI MOXET JIETKO Ompe-
JIENTUTH CIIEIHAJIICT B TaHHON O00JIACTH TEXHUKH.

B oTnenpHBIX BapHaHTax OCYIIECTBICHHUS ATOKCUTHIIIHAHOBOE COCIMHEHUE BKIIOYAIOT B COCTaB I BBe-
JCHHUS HETIOCPEICTBEHHO HA MIIH B OIIYXOJIb, KOTOPYIO JIedaT. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS SIIOKCH-
TUTIIAHOBOE COEAWHEHHE BKIIFOYAIOT B COCTAB I TOMMIECKOTO BBENICHIS B (hopMe relrs, Ma3H, JIOChOHa, KpemMa
WA TPaHCISPMAIBLHOTO MATYa, KOTOPHIE MOKHO HAHECTH HETOCPEACTBEHHO Ha OIyXOJlb, KOTOPYIO jedar. B
JIPYTHUX BapHaHTaX OCYIIECTBICHHS SMOKCUTUTIMAHOBOE COCITMHEHNE BKIIOYAIOT B COCTAB JJISl MHBEKIINH, B Ya-
CTHOCTH MHTPAaTyMOPAITbHOW MHBEKIIUCH, KOT/Ia COCTUHCHUE HHBCIUPYIOT B OJHO WJIM HECKOJIKO MECT OITyXO-
JIH.

ICI M0xHO BBOIUTH JIFOOBIM CIIOCOOOM, KOTOPBIH CIIOCOOCH JOCTABUTH MOJICEKYITY CUCTEMHO WU JIOKAIb-
HO. B oTnmenbHBIX BapuaHTax ocyimectBieHus, koraa ICl mpencraiser co0oil aHTHTENO, MOJICKYITYy OOBIYHO
JIOCTABIISIOT UHBEKIIUCH, HAIPUMEP BHYTPUBCHHOMN, WHTPAAPTUKYISPHOW, BHYTPUMBIIICUHOU, TOJAKOKHON HIH
uHTpanepuToHeanbHON nHbeknued. ICI Takke MOKeT OBITh BKIIOYEH B COCTaB JJIS JIOKAIBHON JOCTaBKH TIO-
CPEICTBOM MHBEKIIUH, HAIIpUMep HHTpaTyMopanbHo. B xommo3unmu ICI Taxke MOryT OBITH BKIIFOUEHEBI (hapma-
[EBTHYECKH ITPHEMIIEMbIE HOCUTENN U IPHUEMIIEMbIe HOCUTEIH JJIl CHCTEMHOTO TN JIOKaJIHHOTO BBEICHHS.

OnoxcuturnnanoBoe coenuHerre u [Cl MOTYT IOCTaBIATHCA 1O OTAEIBHOCTH WM OJHOBPEMEHHO WIIH
MOCJIeI0BAaTENbHO. DNOKcUTUTIHaHoBoe coeanHerne M ICI Moryr mocTaBimsAThCS B €AWHOW KOMITO3HUIINH, Ha-
MpUMEpP B OJIHON KOMIIO3HUIUHU, TTOAXOASIIEH 111 MHTPATyMOPaIbHOM T0CTaBKU.

B HacTosIeM onmrcaHuyu TaKkke packphiTa (hapMareBTHYCCKass KOMITO3UIIHS, BKITFOYAFONIAs JIIOKCUTHIIIHA-
HOBOE COCTUHCHHUE WIH ero (hapMaIleBTUICCKH IPUEMIIEMYIO COJIb M HHTUOUTOP KOHTPOJIBHON TOYKHA MMMYHH-
TeTa HE00A3aTEIBFHO BMECTE C OJTHUM HIIH HECKOJIBKUMH (PapMarieBTUUECKU PUEMIICMBIMU HOCHTEIISIMU.

B nomxopnsmiem BapuaHTe (apMareBTHYCCKas(Me) KOMITO3UIMSA(UH) BKIIOYACT(IOT) (apMaleBTUICCKH
MPUEMJIEMBIM WM MPUEMIIEMbIH SKCUUMUEHT. "dapMaleBTUYECKH MPUEMIIEMBIM 3KCIIUIHEHTOM" Ha3bIBAIOT
TBEPJIBIN WM KHUKUH HAMIOIHUTENb, Pa30aBUTEIh WIIM UHKATICYIUPYIOIIECE BEIIECTBO, KOTOPHIC MOKHO HCIIOJb-
30BaTh Oe30macHO. B 3aBHCHMOCTH OT KOHKPETHOTO ITyTH BBEACHHS MOXKHO MCIOJIB30BaTh Pa3IMIHBIC HOCHTE-
JIF, XOPOIIIO M3BECTHBIC B TEXHUKE. DTH HOCUTENN MU SKCIUITHEHTH MOXKHO BBIOPATh U3 TPYIIIIBL, BKIIOYAIOIICH
caxapa, KpaxMaJbl, [eJIII0JIO3y U €€ TPOU3BOAHBIC, IIUKIIOIEKCTPHUHBI, COJION, JKEIATHH WIIN IPYTHE JKEIUPYIO-
IMe areHTHI, OJMMEPHI, TATBK, CYIb(AaT KaJbIHs, paCTUTEIFHBIC Macila, CHHTETHYECKIE Macia, COHPTH W/HIN
TIOJIMOJIBI, ATbTUHOBYIO KHUCIJIOTY, 3a0ydepeHHsie ¢pocdaroM pacTBOPBI, SMYJIBIaTOPhl, N30TOHUYECKUH (HHU3HO-
JIOTHYECKUH PacTBOP M alTUPOTCHHYIO BOIY.

[pemapatsl B XHUIKO#H GopMe BKIIOYAIOT PACTBOPHI, CYCIICH3UH U IMYJIbCUH, HATIPUMED BOIHBIC PACTBOPEI
WA PacTBOPHI B CMECSX BOJA/TIPOIMICHTIINKOb. HanpumMep, sKUAKUe IpenapaTsl Ui MapeHTepaIbHON UHBEK-
I[N MOXXHO TIOJIYYHTh B BHJE PaCTBOPOB B BOJHOM 1,2-mponananosie, aumetrwicyinbdoreune (IMCO), BogHbIxX
pacTBOpax raMMa-IIMKIONCKCTPUHA WIH 2-THUAPOKCHUIIPOMII-0eTa-IUKIOACKCTPHHA, B (DU3MOIOTUICCKOM pac-
TBOpE WU PACTBOPE MOJUITUICHTIIUKOIIS, ¢ JoOaBieHreM Oydepa i 6e3 Hero. [IpearmouTHTeNbHBIH HHTepBAT
pH cocrasmsier 3,0-4,5. INoaxomsmume 6ydepsr Oydepupyror npenapar npu pH 3,5-4,5 u Brmouator (6e3 orpa-
HUYCHHS) alleTaTHBIN Oydep u mUuTpaTHbIA Oydep.

Takum 00pa3oM, KOMITO3HUIIUN SMOKCUTUTINAHOBOTO coenuHeHns u/win ICI MOryT OBITh MOJMy4YeHBI JJIS
TIapeHTEPATLHOTO BBEICHUS (HAIIPUMEp, HHBEKIIUEH, HalTpuMep OOJIFOCHON MHBEKIMEH WU JUTHTEIHLHOU HHDY-
3muel) ¥ MOTYT OBITh TPEICTABICHBI B CTAHAAPTHOH JIEKapCTBEHHOH (hopMe B aMIyiax, IpeABAPUTEIHHO 3aI0I-
HEHHBIX MTIPHIIEB, HHPY3UN HEOOIBIIOTO 00heMa MITM B MHOTOI030BBIX KOHTEHHEpaxX ¢ J00aBJICHUEM KOHCEp-
BaHTa. KOMIIO3HUIIUN MOTYT IPUHUMATE TaKUE (OPMBI, KaK CYyCIICH3UH, PACTBOPEI, TSI WA SMYIbCHU B MAaCIIsI-
HBIX WK BOJHBIX CpeJax, U MOTYT COJCPKaTh BCIIOMOTATEIbHEIC BEIICCTBA, TAKUE KaK CYCICHIUPYIOIIUE, CTa-
OWITH3UPYIONIUE W/WITH TUCTIeprupytomue areHTol. C Ipyroil CTOPOHBI aKTHBHBIN HHTPEIUECHT MOXET HaXOIUTh-
cs B (hopMe mopoIIKa, MOTy4CHHOTO aCeIITHUCCKUM BBIJICIICHHEM CTEPHIBHOTO TBEPAOTO BEIECTBA FITH JINO(H-
JU3alMed U3 pacTBOpa, JUIA MOJYYCHHs COCTaBa C MOMXOISIICH cpeloi, HampuMep CTePIIIBHON almMpOreHHON
BOJIOM, TIepel IPUMCHEHUEM.

dapmarneBTHIECKHE KOMITO3UINK TOKCUTHIIIMAHOBOTO coenuHenus w/wmu [Cl, monxomsmue s BBene-
HUSI, MOTYT OBITH NPEJICTABICHBI B IUCKPETHBIX €IUHAUNAX, TAKUX KaK IITPHILI, (hIaKOHBI, TyOBI I calle, Ipu-
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YeM KaxIasi COJICPKUT MPEABAPUTEIBLHO 33JaHHOE KOJIMYCCTBO OJHOTO WU HECKOJIBKUX (papMaIleBTUYCCKU aK-
TUBHBIX COCIMHCHHUN WM SKCTPAKTOB 110 U300PETEHHIO, B BHJIC TIOPOIIIKA WM TPAHYJ WIXA B BUIC PACTBOPA KM
CYCIICH3WH B BOJHOM KHUIAKOCTH, PACTBOPE IUKJIOACKCTPUHA, HEBOTHOM KUIKOCTH, YMYIHCUH MACIIO-B-BOJIC FITH
BOJIa-B-MacJie WM B BUJIE PacTBOPA WIIM CYCIIEH3UN B KpEMe WJIH TeJie MU B BUJE CYCIIEH3UH MUKPO- MU HAHO-
YaCTHII, BKIIIOYAIONUX SMOKCUTUTINAHOBOE COSAMHEHHE, BKIItoYarommXx (06e3 orpaHndeHys) MUKpPO- WM HaHO-
YaCTHIIBI TUOKCHIA KPEMHHSI WIIM TIOJMMIAKTHA. Takue KOMIIO3UIIMA MOYXHO TIOTYyYUTh JTIOOBIM (papMareBTHIe-
CKHM METOJIOM, HO BCE OTH METOJIBI BKJIIOYAIOT CTAIUIO TIPUBEIEHUS B KOHTAKT OJTHOTO WJIH HECKOIBKUX (apma-
MEBTHYECKU aKTUBHBIX COCTUHEHUI 0 H300PETEHUIO C HOCUTENEM, KOTOPBIH COCTOUT U3 OJHOTO MIIH HECKOJb-
KAX HEOOXOAMMBIX MHTPEIUCHTOB. Kak mpaBmiio, KOMIIO3UIMH MONYyYarOT ITyTeM PaBHOMEPHOTO W TIATEIBHO
CMCIIIUBAHMS areHTOB MO W300PETECHUIO C KHUIKAUMH HOCHTEIISIMU WU TOHKOW3MEIBYCHHBIMH TBEPIBIMH HOCH-
TEJISIMU WITH TEMU U APYTUMH, C MOCICAYIOIINAM, IPH HEOOXOAUMOCTH, IPUIAHAEM MPOIYKTY HYKHOU (POPMBL.

JIis TOMUYecKoro BBEICHUS Ha SIHUICPMHUC WM APYrod OpraH COCAWHCHHS MO M300PETECHHIO MOXKHO TO-
JMy4aTh B BUJE Telicl, Ma3ei, IMYyIbCHIA, MACT, KPEMOB WU JIOCHOHOB I B BHJE TPaHCACPMATBHOTO MITYA.
ey MOXHO MOJTyYaTh C MCHOJIB30BAHUEM MOJIXOAIINX 3aTyCTUTENCH U JOOABICHHS X B BOJHBIC/CITUPTOBEIC
KOMITO3UITUH COeAMHEHUS. [10IX0sIIMe 3aryCTUTENH WIH KEJUPYIONIe areHThl U3BECTHHI B YPOBHE TEXHUKE,
HanpuMep TOJIMBUHIIKapOOoKcumonuMep kapbomep 940. Ma3u v KpeMbl MOXKHO TOJTydaTh, HAIIPUMEp, Ha BOJI-
HOW WJIM MacJIsTHOW OCHOBE C JI00ABIIEHUEM MOAXOAIINX 3aTyCTHTECH H/WIIN KEITUPYIOMIUX areHToB. JIOChOHBI
MOKHO TIOJTy4aTh Ha BOJHON WIJIM MaclITHOW OCHOBE, M KakK MPaBHUJIO, OHU TaKXke OyAyT comep)kaTh OIWH FITH
0OJIBIIIe SMYJIBraTOPOB, CTAOWIM3ATOPOB, JUCIIEPTaTOPOB, CYCIICHINPYIOMINX areHTOB, 3aryCTUTENEH WM Kpa-
CHUTEIICH.

CocTaBbl, MOIXOASAIINE I TOMMYECKOTO BBEACHNUS, TAKIKE BKIIFOUAIOT PACTBOPHI WIIH CYCIICH3UH, KOTOPHIC
MOJKHO HAaHOCHUTH TONMYECKH B (hOpMe pacTBOpa Ui BaHH WJIM 3aMayMBAHUS WIH CIpEs, WU KOTOPHIE MOTYT
a0copOMPOBATHCS MEPECBI30YHBIM MATCPHATIOM.

Korma ICI mpencraBnsieT co00i HEOOMBIIYIO MOJCKYIY, €r0 MOXHO JIOCTABHUTH JIOOBIMH ITOIXOMSITUMHE
croco0amu, BKJIFOYAs MEPOPANBHBINA, TOMUYECKUH, PEKTATbHBIA, MAapEHTCPATbHBIA, CyOIHHTBAIBHBIN, TpaHC-
OyKKaJbHBIN, BHYTPUBEHHBIN, HHTPAAPTUKYIISIPHBIA, BHYTPUMBIIICYHBIH, HHTPAIEPMATbHBIA, ITOAKOKHBIN, HH-
TAJSAIAIO, BHYTPUTIIA3HOE BBEJICHWE, WHTAPIIEPUTOHEATBHBIN, HHTPALEPeOPOBECHTPUKYISPHBIA, TPaHCASPMab-
HBIA 1 TIOJIOOHBIE CITOCOOBI, U3BECTHBIC B TAHHOW 00JIACTH TEXHUKH WIIN B (hapMarieBTHKE.

CxeMblI Ipuema.

B HeKOTOpBIX BapHaHTaxX OCYIIECTBICHHUS STOKCUTHIIIMAHOBOE COCIMHEHUE JTOCTABIISIETCS B TOW KE KOM-
no3uruy, uto U ICI. OgHako, B HEKOTOPHIX BapuaHTax ocymiectsieHus [Cl BBOIAT B OTIEIBHON KOMITO3HIIUN
OTAENIBLHO OT SMOKCUTUITIMAHOBOI'O COEIUHCHUS.

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHHUS SMOKCUTHIIIHAHOBOC COCIUHCHHEC BBOJAST HEIOCPEICTBCHHO B
OITyXOJTb, HATIPUMEP TOMUYCCKAM BBEICHUECM WIIH UHTPATYMOPATBHONH HHBCKITHUCH.

B HEKOTOpHIX BapHaHTaX OCYIIECTBIICHUS SMOKCUTHIITHAHOBOE COCIMHCHHE BBOJAT B OIYXOJIb OJUH pas.
B npyrux BapuaHTax OCYIIECTBICHUS OCYIIECTBIIAIOT MOHUTOPHHT 00paOOTaHHOW OTYXOJIH, U, €CIIH TpeOyeTcCs,
JIOTIOTHUTEIBHO BBOJIAT SMOKCUTUTIIHAHOBOE COCTUHEHHUE, €CITH OIYXO0JIb HE TIOJTHOCTHIO PEarupyeT Ha JICUCHUE.
B BapmaHTax oCyIIecTBICHHUS, TIe OIyXOJb JieyaT TOMMMYECKH, STIOKCUTHIIIMAHOBOE COCIMHEHHE B HEKOTOPBIX
CITyJastX MOXET BBOJHUTHCS B TEUEHHUE HEKOTOPOTO TIEPHOAa BPEMEHH, HAPUMED €KETHEBHO B TCUCHUE HEACIH
WIK OJWH pa3 B Heaenmto B TedueHue Mo 10 Hexenb. CHenuanvucT B NaHHOW 00NAaCTH TEXHUKH, HAOJIOMAIONIUH
cyOBeKTa, KOTOPOTO JIeUaT, CMOXKET OMPENIETUTh COOTBETCTBYIONIYIO CXeMY TpHeMa JIeKapCcTBa, KOTOpas MOXKET
MEHSITHCS B 3aBUCHMOCTH OT OTKJIMKA Ha JICYECHHE.

B Hekoropsix BapuanTax ocyriectrieHus [CI BBOAAT Mo MeHbIIEH Mepe OIHH pa3 mepell, OMHOBPEMEHHO
WIH TIOCJIE 3MOKCUTHIIIMAHOBOTO COCTUHCHHUS. B HEKOTOpPHIX BapuaHTax OCYIICCTBICHUS Heckoibko no3 ICI
BBOJIAT B TCUCHHE IEPHUOJAa BPEMEHH, HAUWHAS JIO VWJIU OJHOBPEMCHHO C BBCICHUECM SIOKCHTHUTIHAHOBOTO CO-
CAMHEHUS U 3aTeM MPOJI0IDKAS MTOCTIC BBEJICHHS ATIOKCUTHIIIMAHOBOTO COCTUHCHUS.

B Hexotophix BapuanTax ocymiectBieHus [Cl BBomaT Ooilee OJHOTO pa3a M Ha PETYISIPHON OCHOBE JIO H
MOCJIe BBEJACHUS IIIOKCUTHINIMAHOBOTO COCAMHEHUs. B HekoTophix BapuaHTax ocymecTBieHus ICI BBomsAT 10
BBEJICHUS DITOKCUTUTIUAHOBOTO COSAWHEHHUS, ITOCIEeIOBATEIFHO WIM OJHOBPEMEHHO C BBEJICHHUEM DITOKCHTHI-
JTUAHOBOTO COEAMHEHUS M TI0 MEHBIIIEH Mepe OJIMH pa3 MoCie BBEACHHS SMOKCHTUTIIMAHOBOTO coenuHeHus. Ha-
npumep, ICI MokHO BBOAMTH 3a mepuoj ot 1 Hemenu 1o | AHS 10 BBEIEHUS SMOKCUTUTITNAHOBOTO COSIUHEHUS,
B YaCTHOCTH, 32 1-3 ITHS U 0COOCHHO MPUOIM3UTEIHLHO 32 2 JHS 10 BBEACHHS SIMOKCUTUTIINAHOBOTO COSIMHCHUS,
3ateM [CI BBOZST MOCIIENOBATENBHO WIIA OJHOBPEMEHHO C 3TIOKCHTHTIIMAHOBBIM COCIMHEHHUEM WM HEMOCpE-
CTBEHHO TIepe]] WM HEMOCPEJCTBEHHO ITOCIIe BBEICHHS SIOKCUTHTIMAHOBOTO coeawnenus, 3aTteMm ICI BBomsT
OIIMH WM OOJIBIIC pa3 B TCUCHHE CICAYIONICTO MECsIa TOCe 3MOKCUTUTIUAHOBOTO COCIMHCHUS, HAIPUMEP
OJIMH pa3 B HEJCII0, OJIUH Pa3 KaxJble 5 NTHEH, OJMH pa3 Kaxbie 4 JTHS, ONUH pa3 KaxJble 3 JHS, OJUH pa3 Ka-
SKIbIe 2 JHS WIH KaKIbIA JEHb, B YACTHOCTH KaxKaele 1-3 s, 0coOOeHHO Kaxaple 2 aus. IlocmemoBaTennHOE
BBegeHue [CI MoXkeT mpomoInKaThCsl, TaK YTO MOCIE BBEACHUS SMOKCHTUTIHAHOBOTO COCAMHEHMS BBOAAT 1-10
no3 ICI, B wactHocTH 1-8 103, 1-6 103, 1-4 no3b1, 1-3 10361 WK 1-2 1036

B ogHom BapmanTe ocymectierus [CI BBOIST 3a 2 AHS 10 BBEACHUS SMOKCUTHIITHAHOBOTO COCTUHCHUS,
MOCIIEA0BATEIHHO (HETIOCPENCTBEHHO TIepel WIM HETIOCPEACTBEHHO TOCIIE) C SMTOKCUTUTIHAHOBEIM COCAMHECHHU-
€M, Y 3aT€M Ka)KIbIe Ba JHSI B TeUeHHE 6 IHEH MOCie BBEACHUS SIOKCUTUIIMAHOBOIO COEANHEHMS.
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ONOKCUTUTIINAHOBOE COEANHEHUE BBOJAT B 3 (eKTHBHOM KoindecTse. "DddexTrnBHOE KOIMYecTBO" 03-
HAyYaeT KOJMYCCTBO, HEOOXOJUMOE IS TI0 MEHBIICH Mepe YaCTHYHOTO JOCTIDKCHHS JKEIaeMOr0 OTKIIMKA, Ha-
prUMep IJIs YMEHBIIECHHS pa3Mepa OITyXOJH WIH IS pa3pyLIIeHUs OITyXOJH BOOOIIe. DTO KOINIECTBO MEHICTCS
B 3aBHCHUMOCTH OT COCTOSTHHSI 3M0POBBS M (PH3HUECKOTO COCTOSIHUS HHANBUAYYMa, KOTOPOTO JiedaT, TAKCOHOMH-
YeCKOW TPYNIbl MHAWBUAYYMa, KOTOPOTO JiedaT, COCTaBa KOMIIO3HMIIMH, pa3Mepa OITyXOJH, OLEHKH MEIHIIIH-
CKOM CHTYaIlMH M IPYTUX PEIEBAaHTHBIX (hakTopoB. OXKHUIACTCS, 9TO 3TO KOJHMYECTBO OYAET MOMaaaTh B OTHOCH-
TEJNBHO MIMPOKUH TUara3oH, KOTOPBI MOXHO ONPEACIUTh PYTHHHBIMH HCCIeT0BaHUAMHU. D()(HEeKTHBHOE KOIH-
YeCcTBO, HAIPAMEP, MOXKET JIeKaTh B quamazoHe oT npuMepHo 0,1 Hr Ha 1 kr Maccel Tena 10 1 T Ha 1 KT Macce
TeNa Ha JIO3UPOBKY. J103MpOBKa MPENMOYTHTEIEHO HAXOAUTCS B quana3oHe 1 Mkr - 0,5 r Ha 1 Kr Macchl Tena Ha
JI03UPOBKY, HanpuMep B Auanazone 0,1 Mxr - 100 mr Ha 1 Kr mMaccel Tena Ha JO3UPOBKY. B oiHOM Bapuanrte
OCYILIECTBIICHUS, T]IC 103y BBOAAT HHTPATYMOPAIBHO, TO3UPOBKA HaxoauTcs B nuamna3one 50 uHr - 100 mr Ha 1 kr
Macchl Tena, Hanpumep 0,1 mr - 5 Mr Ha 1 kr Maccsl Tena, 0,1-1 Mr/kr maccel Tena, Harmpumep 0,25 MI/KT Macchl
Tena. B nmpyrom BapuaHTe ocCyllecTBICHHs 103UpoBKa Haxoautcs B auanazone 0,001 mr - 20 mr Ha n03y, Ha-
npumep 0,005 mr - 15 mr Ha 103y, B yactHoctH 0,05 - 10 Mr Ha 103y, ocobenHo npumMepHo 0,1 - mpumMepHO 5 Mr
Ha 103y. CXeMBI TIpHeMa JIeKapcTBa MOTYT OBITH ITOJOTHAHBI IS TTOyYSHHUS ONTHMAIBHOTO TEPANIeBTHIECKOTO
orBera. Hampmmep, B HEKOTOPHIX BapMaHTaX OCYIIECTBICHHA, I'ZI€ BBEICHHE SBISCTCA HHTPATyMOPAIbHBIM,
SMOKCHUTHUTIINAHOBOE COCAMHEHUE BBOIAT OJIMH Pa3 M KOHTPOIHPYIOT Iporpecc JeueHus. B HeKOTOpBIX BapuaH-
TaX OCYIIECTBIICHUS, €CIIM OIyXOJh HE Pa3pylIMIach MOJHOCTHIO M €CIH OIyXOJIb PEHUANBHPYET, MOXKET
OBITH BBEJCHA BTOpAs /103a. B HEKOTOPBIX BapHaHTAaX OCYIIECTBICHUS, TNIe BBEICHHE SBIACTCS TOMMMYCCKHUM,
TOTIMYECKUHA COCTAB COCIWHEHHS MOKHO BBOJWTH HEMOCPEICTBEHHO HA MECTO OIyXOJIM B (pOopMe Teiisi, Kpema,
Ma3u WIK JOchoHa. YacToTa 00paboTKU OyAeT 3aBHCETh OT OIYXOJIH, ¢ pa3Mepa, CyObeKTa, KOTOPOTo JeyaT, ’
T.I. B HEKOTOpHIX BapHaHTaX OCYMICCTBICHUS TOMHMYCCKHUHA MpermapaT MOXXHO HAHOCUTH €XKCHEICIBHO J0 TeX
Top, TIOKa OIMyXOJb HE pa3pylIuTcs. B Ipyrux BapuaHTax OCYIIECTBIICHUS JCUCHHE MOXKET MPEICTABISATH OJHY
00paboTKy, U BTOPYIO 00pa0bOTKy Ha3HAYAIOT TOJEKO €CIH OIyXOJb HE Pa3pyIIWIACH MTOJHOCTHIO.

ICI Takxe MOXXKHO BBOJWTH B 3 (eKTUBHOM KoimdecTBe. 3aech koinuectBo ICI, cuntaromeecs adgdexk-
TUBHBIM, TakXke OyIeT 3aBHCETh OT CyOBEKTa, KOTOPOTO JIeYaT, COCTOSIHHS €r0 3AOPOBBS U (PH3MUECKOrO CO-
CTOSIHUS, YUCIIAa MMEIOIINXCSI CTOPOHHUX OIYXOJIeH, COCTaBa KOMIO3HIMHU M OICHKH MEIWIIMHCKOW CHUTYaIlHH.
Oxwumaercs, uto kommdecTBo ICI OynmeT momaaate B TOBOJLHO MIMPOKUN AHuana3oH. DPGEeKTUBHOE KOTUIESCTBO
MOJKET JIeKaTh B quamna3one oT npuMepHo 0,1 ar/xr mo npumepHo 500 mr/kr macchl Tena, 100 Mxr/kr- 100 Mr/kr
Macchel Tena, 1 mMr/kr - 50 Mr/kr mMaccer Tena, 1 Mr/kr - 20 MI/Kr Maccel Tena. B qpyroM BapuaHTe OCYIIECTBIIC-
HUS (pakTHUECKHe TO3UPOBKH MOTYT HaXOAWUTHCS B AWana3oHe oT 1 Mkr a0 1 1, Hampumep, 100 mMxr - 750 mMr Ha
J03y.

CyOBeKT, KOTOPOTO MOXKHO JICYHTh KOMOMHHUPOBAHHON TEepaIuei, MPeICTaBIseT COO0OH MIICKOMUTAOIIEE,
ITHITY, BOJHOE KUBOTHOE, TAKOE KaK phi0a, WM PENTHINIO. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS CYOBCK-
TOM SIBJISIETCS YEJIOBEK, JIAOOPATOPHOE KUBOTHOE, TAKOEC KAaK MBIIIb, KPhICa MM KPOJHK, JOMAIHEE KUBOTHOE,
Takoe Kak co0aka MM KOIIKa, pabodyee )KUBOTHOE, TAKOE KaK JIOMIAIb, OCET U T.II., JOMAIIHUH CKOT, TaKOH Kak
KOpoBa, OyiHBOJI, CBUHBS, OBIIa, KO3a, OJICHb, JJaMa, ajJbllaka U T.II., WJIH COJCPIKAIIUCCS B HEBOIH TUKUC )KUBOT-
HBIE, TaKHe KaK XMBOTHBIC B 300TMapKaxX WM MapKax IUKOM MPHPOIHI, BKIIOYAs JIHBOB, JICOMAp0B, T€NapoB,
CIIOHOB, 3¢0p, aHTWIION, XHUpadoB, Koall, KEHTYPY, U PENTHINN, TAKUX KaK KPOKOIWIBI, SIMIEPHULBL, 3MEH U T.IL.,
NITUL, TAKUX KaK BOJHHUCTHIM MOMyrailuvK WM KaHapeilka, Kakany, JUIMHHOXBOCTBIM momyrai, apa, momyrai u
T.Il., WK pbIOa, Takas Kak Tpomudeckas peida (pproa-3edpa, Tymmu, cuaMckas OOWIIoBas peIOKa, phIOA-KIOYH,
TeTpa-KapAWHAI | T.11.), AeTb(QHUHBL, KUTH U T.I. B OTAETHHBIX BapHaHTaX OCYIIECTBICHUS CYOBEKTOM SBIISCTCS
YeJIOBEK UJIU IOMAIllHEee )KUBOTHOE.

HaGoper.

Kommnozuiun snokcuturimanoBoro coeauaeHust U [CI MoryT OBITH COCTABICHBI OTICIBHO M IPOIABATHCS
BMecTe B Habope win yrmakoBke. Kakapiii Ha0Op MOKET BKJIIOYATh JO3HPOBKH KAXKIOTO COCTUHCHUS IS TOC-
THYKCHUS JICYCHUS OIYXOJH U JICUCHUS WK MPEIYIPEIKACHUS OIHOMN WITH HECKOJIBKUX CTOPOHHHX OMYXOJICH.

B HEKOTOPBIX BapuaHTaX OCYIIECTBICHHS SMOKCHUTUTIHAHOBOE COCAWHCHHE BXOIUT B KOMIO3HIUIO JUIS
TOTIMYECKOTO BBEICHNUS, TAKYIO KaK I'ellb, JIOCHOH, KPEM HMJIM Ma3b WX MPONUTAHHBIN MTEPEBI30YHBIA MaTepHal.
B npyrux BapmaHTax OCYyIIECTBICHHS SMOKCUTUTINAHOBOE COCIMHEHNE BXOAUT B KOMIIO3HIIUIO I MHBEKITUH,
TaKOW KaK MHTpaTyMOpajJbHas MHBEKIWSA. B 3TOM BapmaHTe OCYyIIECTBICHHS STOKCHTHIIMAHOBEHIN Ipemapar
MOJKET NPUCYTCTBOBATh B HA0OpE B BUAE KUIKOCTH, TOTOBOH ISl HA0Opa B INIPHIL, B BUIC IIOPOIIKA WA TBEP-
JIOTO TIperapara, KOTOPBI MOXHO PacTBOPUTH B HOCHTENE IEpel WHBEKIHEH, WIIN MOKET MPUCYTCTBOBAThH B
Habope B MpeBapUTEIbHO HATIOJTHEHHOM IIITPHLIE.

Kax b1t Habop MOXET BKJIFOYATh OJHY WM HECKOJBKO J03 ATOKCUTHIIIMAHOBOTO COCTUHCHUSA. B omHOM
BapHaHTE OCYIICCTBICHHUS HabOp OYyIeT CoAepikaTh OJHY J03Y IMOKCUTHIIIMAHOBOTO COCIMHEHUS B Ipemapare,
MOJIXOIAIICM TSI HHTPATyMOPAIBGHOW HHBEKIIMU. B Tpyrom BapuaHTe OCYIIECCTBICHUS HAOOp OYAET coaepkarh
TOMWYECKHUN MperapaT dMOKCUTUIIIHAHOBOTO COCAMHEHISI, COICPKAIIUI HECKOIBKO JI03 TS HAHECCHUS HA OITy-
XOJIb.

B HekoTopeix BapuanTtax ocymiectsicHus ICI BXOAUT B mpenapar Ui MapeHTepaIbHOTO BBEICHUS B (op-
M€ OJIHOM OO0JIFOCHOH 03Bl WJIM MHOT0/1030BO# opme. Hampumep, Habop moxeT coaepxath ICI B mpeasapu-
TEJIbHO HAITOJHEHHOM INIIPHIIE, B BUIE JKUAKOCTH BO (plakOHE, TOTOBOH IS 3aTpy3KH B IINPHIL, WIH B BUAC
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TBEPJIOTO BEIIECTBA, TOTOBOTO IS PAaCTBOPEHHUS Mepen 3arpy3koil B mmpu. JXKunkue umm TBepasle Mpenaparsl
MOT'YT TIPEJICTABIATL COO0I 0JTHOI030BbIC ITpenaparhl WM MHOT0/1030BbIe npenapatsl. C Ipyroi CTOPOHEI, Ha-
60p MoxeT comepkaTh Heckoibko 103 ICI, kakmas cocTaBieHHas! OTAEIBHO B MPEIBAPUTEIFHO HATIOJTHEHHOM
IITIPHIIE, B BU/IE KUIKOCTH BO (pIIakKOHE, TOTOBOM K 3arpy3Ke B IINPHIL, WIX B BUIE TBEPIOTO BEUIECTBA, TOTOBO-
TO ISl PACTBOPEHUS ¥ 3arpy3KH B IITIPHII.

Habop MokeT ZOTOIHUATENFHO BKIIIOYATH BKJIAIBIII ¢ HHCTPYKIHMEH MO MPUMEHEHHIO KaXKJoTo Ipernapara,
BKITI0Yass MHCTPYKIUIO IO TMOJTYYCHUIO KaKIOH JO3BI, €CIIN TPeOyeTcs, MHCTPYKINIO, KaK BBOAUTH KaXIyIO J0-
3HPOBKY M KOT7Ia BBOIUTH KaXKAYIO TO3UPOBKY.

Kparkoe onucanue ¢puryp

@ur. 1 mokaspBaeT A - nzodpakenus Tpanciokaun PKC-a, -BII, -y, -0 u -6 mocne 06paboTku cpemoit
(cp.) mmu 500 HM coemuuenus 1 (coen. 1), coemunenus 3 (coexa. 3) u PMA. DT u300paxeHUs TaK:Ke UCTIONb-
3YIOT JUI KOJIMYECTBEHHOTO aHaln3a, oka3aHHoro Ha B. B -TeruoBas kapra, otoOpaskaromiasi Ipop b TpaHe-
nokanuu nzopopm PKC (-a, -BI, -BIL, -y, -3, -6, -n u -C - cpenanit % KICTOK, MOKA3BIBAIOIINX TPAHCIOKAIIHIO
EGFP k mia3marudeckoit memOpane) B otBeT Ha 500, 50 u 5 HM coeauneHus 1 u yka3aHHBIX aHanmoros. [loa-
cunTaHo >150 KIETOK Ha OMOJIOTHYCCKYIO PEILTUKAIIHIO, N=3.

@ur. 2 nokasbIBacT A - cXeMy dKCIEepUMEHTa. B: 0ToOpaHHBIE IUTOKWHBI/XEMOKHUHBI XO35IMHA C POJISIMU B
PEKpYTMEHTE JISHKOIIMTOB MHIyLIUPOBaHbl 00padoTkoii coeanHenneM 1 (30 mkr). [lokazana kpaTHOCTh M3MEHe-
HHUH B 9KCIIPECCHU TCHOB YKa3aHHBIX ITUTOKMHOB/XEeMOKHHOB. C: MOTyYaroT TEIUIOBYIO KapTy IIOCIE CPaBHEHUS
JAHHBIX 10 MPO(WIIM HHTEHCHBHOCTH SKCIIPECCHH T€HOB KakK JJIS CPelsl, TaK M A coenuHeHus 1 mpu t=8 d.
TTocnenyromue CIMCKU TEHOB aHATTM3UPYIOT C UCTIoNb30BaHueM Ingenuity Pathway Analysis (IPA; Qiagen) mis
UACHTH(DHUKAITNY ITyTeH, 3aTparuBaeMbIX 00pabOTKOH coeTUHEHHEM 1.

®wur. 3 mokasbiBaeT A - BeicBoOOaeHe LDH u3 nuHMiA pakoBbIX KIETOK, 00pa00TaHHBIX COSTUHEHHEM 1.
A431, MM649 u B16-OV A 006pabaThiBatoT coeJMHEHNEM | B yKa3aHHBIX KOHIICHTPAIUSIX WM TOJBKO CPEIOH
(cp.), u BeIcBOOOXAeHHBIN LDH aHamm3upyloT co BpeMeHeM C HCIOIb30BaHUEM HaOopa Jyis aHajau3a Ha IUTO-
tokcnaHocTh Pierce LDH. n=3. B. Coeannenune | MHIyIMpyeT 3HAUNTEIBHOE CHU)KEHHE YPOBHEH BHYTpPHKIIE-
toyHoro AT®. CHoBa KkieTkH 00pabaThIBalOT coeMHEHNEM | MM cperoit (cp.), U aHaTM3UPYIOT YPOBHH BHYT-
puxiierouHoro AT® B yka3zaHHBIE MOMEHTHI BPEMEHH C HCIONb30BaHMeM Habopa i ananmsa CellTiter-Glo
2®. n=3.

@ur. 4 nokassiBacT A - onpezeneHue BeIcBoOOkeHNnsT AT® U3 nuHMI pakoBBIX KJIETOK B OTBET Ha 00pa-
601Ky coenunenueM 1. Kietku oO6pabaTsiBatoT coequHeHHeM 1 WM cpeoi (Cp.) B TeUeHHEe yKa3aHHOTO BpeMe-
HH, U BICBOOOXKAeHHEe AT® U3 cynepHaTaHTOB KJIETOYHBIX KYJIbTYp aHAJIM3UPYIOT C UCHOIh30BaHHEM Habopa
JUIL aHanu3a OuonroMuHECIeHIMN Ha ocHOBe AT®. Ompenenstor cpenuue Benuunbabl RLU £S.D., u ctpost
rpaduK 3aBUCUMOCTH OT BpeMeHHu. n=4. B. JIpyrue snmokcuTurinaHoBble aHanoru (coenunenue 2: Bi, coequne-
Hue 3: Bii, u coemunenue 4: Biii) Takke MpoMoTHPYIOT BhICBOOOXIeHHE AT® M3 KIETOUHBIX JTUHUH A431,
MM649 u B16-OVA. n=4. C. Onpenenenune BoicBoO0kaeHnss HMGB1 u3 nunuii pakoBbIX KIIETOK, 0OpaboTaH-
HBIX COCTUHEHHEM | M SMOKCHTHUTIMAHOBBIMH aHamoramu. CynepHaTaHTHl KJIETOYHBIX KyJIbTyp M3 00paboTaH-
HBIX JMOKCUTUTIIMAHOM Wi cpeaoi (cp.) A431 (Ci), MM649 (Cii) mm B16-OV A (Ciil) aHanu3upyroT Ha BBI-
cBoboxknenne HMGB1 metonom ELISA. BemuuuHbl I KIETOK, 00pab0OTaHHBIX COCTUHEHUEM |, HOpMau3y-
0T K KJIETKaM, 00pabOTaHHBIM CpeZoil, UIsl OlpeiesieHNs] KpaTHOCTH ycuieHus BeicBoOoxaenuss HMGB1. n=2
it A431 u MM649, B To Bpems kak n=3 miust B16-OVA. (Civ) BricBoboxxnerne HMGB1 Taxke mpoucxoaut B
OTBeT Ha 00paboTKy coenunenueM 2, 3 u 4. n=3. D. Coenunenre 1 TpOMOTHPYET SKCTEPHATHU3AINIO KallbPETH-
KyJIMHA B psifie JTUHUH pakoBbIX KieTok. A431 (Di), MM649 (Dii) u B16-OV A (Diii) 00pabaTsIBaroT coenuHe-
HUEM | WM TOJNBKO cpeaol (Cp.) B yKazaHHOE BpeMsl W 3aTeM Iepe]] MPOTOUYHON HUTOMETPUEH OKpalluBaIOT
aHTUKAIbPETUKYTHHOBLIM/aHTHKpOTHYbUM Alexa 488. [Toka3pIBalOT cpeHre BEIMINHBI HHTEHCUBHOCTH (PITyo-
pecuennun (3ket. 488 HM, ncn.530/530 HM) £S.D. a7t KaXKI0r0 MOMEHTa BPEMEHH.

®ur. 5 nokassiBaeT A u B. O6paGoTaHHbIE SMOKCHTUIIHAHOM Ki1eTkn npoueccupyior CD11¢” BMDCs in
vitro. Meuennbsie CMFDA xnetkun B16-OV A, o6pabotanHbie coequHeHreM | uiau cpenoit (cp.), HHKyOUpYIOT ¢
HespenbiMu BMDC B Tedenue 4 9 m 3aTeM Tiepel MPOTOYHON IUTOoMeTpruel okpammBaroT aHTH-CD11c-APC.
TeMHo-cepblii mpsaMoyroibHUK - ki1etkn CD11c” BMDC. 3amTpuxoBaHHbIH TeMHbIH npsiMoyronsHuK -CD11¢”
BMDC, KoTOpBIe HMEIOT OKpAaIIeHHEIE GparMeHTsl K1eTok B16-OVA (CD11c” CMFDA ). TIporieHT KIeTOK
CD11c¢" CMFDA, 4 MOKa3aH Ha 5A, u pe3ynbTar 4 OMOJIOTUYECKUX PEIUTMKANWi moka3aH Ha ¢ur. SB. n=4. C.
AHajoru SMOKCUTUIVIHAHA TaKKe MHIYIUPYIOT Moriomenue knetok B16-OVA CD11c¢” BMDC. Oto6pakensi
JIaHHBIE, TIOJyYeHHbIE IPU UCIIOJI30BAHUU coelMHeHui 2, 3 u 4. n=3.

@ur. 6 moxaspIBaeT A - cXeMy SKCHEPUMEHTAIBFHOT0 Noaxoaa s komOouHanwmii coenunenus 1 u ICI. Bee
OITyXOJIM MHBeupoBaHbl 1100 15/30 Mkr coexmnenus 1, mmubo cpenoii (cp.). Taxke oroOpaxkeHa cxema oOpa-
6otku ICI. B u C. I'paduxn Kannana-Meiiepa, nokaspiatorune % o0pabOTaHHBIX OMYyXOJIEH, KOTOpBIE OCTAIOT-
cst pasmepoM Hike 100 MM’ B pasinaHbIX ycinoBusx obpaborkn ICI ¢ wm antu-PD-1 (¢ur. 6B) win antn-
CTLA-4 (¢ur. 6C). Takke 0ToOpakxeHO BLDKHBAHNE MBIIIEH B OTBET HA KOMOWHAITHIO.

®ur. 7 mokaspIBaeT A - MPUHIMIHAAIHHYIO CXEMY TOIX0a ¢ KOMOMHUPOBAHHON TEpaNMe: MHIEKC U CTO-
POHHSIS OITYXO0JIb TIOKA3aHBI BMECTE CO CXEMO IpueMa JIeKapcTBa; u B - rpaduueckue mpeacTaBieHus pe3yib-
TaTOB KOMOMHHPOBAHHOW Tepanuu (00bEMBI OITyX0Jei). AHTUTENIO U30THIA + coenrHeHue | (JIMHUS U3 TOYEK),
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autu-PD-1 antureno wim aHtn-CTLA-4 anTnTeno + cpexa (myHKTupHas nuHUSA) U aHTH-PD-1 antureno wnm
antu-CTLA-4 anrureno + coequaenne | (CIutomIHas JIMHKS) B OMYXOJISIX, KOTOPBIE Jieyat (CBETJIBIE KPY>KOUKH),
Y CTOPOHHUX OTMYXOJISAX (YEPHBIE KPYKOUKH).

Owur. 8 mokas3pIBaeT Kak 00beMBI (JIeBast MaHelb), TaK U aHaIU3bl omyxojei no Kammany-Meiiepy (nipaBast
nanens) (% omyxoneit < 100 M), HHBEIMPOBAHHBIX CYOONTHMANBHOI 1030i coemuuenns 1 (15 MKr) B AHKOM
1 HokayTupoBaHHOM ¢eHoTumnax GCSF.

IIpuMmepbI

CoennHEeHHS IO HACTOSIIEMY M300PETEHHIO MOKHO MOJYYHTH BBIACIICHHEM M3 PAaCTCHHUS M YacTH pac-
TEHHS WM TIyTEM JIEpUBATU3AUH BBIAEICHHOTO COCIMHEHHS MIIH ITyTEM JAEePUBATH3AIMH POJCTBEHHOTO COE/IH-
HeHus. [Ipoumenypsl BbIIENCHHS W INIPOLEXYpHl JepuBaTH3alMd MoxHO Haiitu B WO 2007/070985 un
WO02014/169356.

Coenunenue 6 - 20-ale THIPON3BOIHOE COCTMHEHHS | MOXKHO MOJIYYUTh U3 COEAMHEHUS | aleTHIpoBa-
HHEM YKCYCHBIM aHrupuaoM (1 5KBUB.) B MPUCYTCTBUH TPUATWIIAMHHA B AUXJIOpMETaHe. Takue ycIoBHs ArOT
cenekTuBHOE anetunuposanue C-20 TuAPOKCUTPYIITBI 6€3 aleTHIMPOBAHUS IPYTUX THAPOKCUTPYIIIL.

Coenunenne 10, xotss B WO2014/169356 He cHHTE3WpPOBAHO B SIBHOM BHIIE, MOXHO TIOJYYUTh C UCIOJIb-
30BaHMEM OOIIero MeToJa TONXYYeHHS HECHMMETPHYHBIX 3(HpOB, NpPEICTAaBICHHOTO B mpumepe |
W02014/169356, ctpanuiisr 64-70.

[Tpumep 1. AHaNOTH SMOKCUTUTINAHA aKTHBUPYIOT m30¢opmbr PKC.

[IporennknHa3bl C SBIAIOTCS CEMEHCTBOM KITIOUEBBHIX (PepPMEHTOB, BOBJICUCHHBIX B ITyTH IepeIadn CUTHA-
JIOB, KOTOpBIE crienupudecku GochopumupyoT cyocTpaT B CEpUHOBBIX/TPEOHHMHOBBIX ocTaTkaX. Docdopuinm-
poBanue ¢ nomoinsio PKC sBisieTcst BaXXKHBIM B pETYJLSIINH psiia KIETOYHBIX COOBITHH, TaKUX Kak Mponudepa-
UL ¥ peryiisnus skcnpeccuu reHos. Mzogpopmsr PKC (-0, -1, -a, -B, -0, -€) HEMOCPEACTBEHHO BOBJICYCHHI B
peakuuy MIMMYHHBIX KJIETOK M MOTYT TakKe IPOMOTHPOBATH SKCIIPECCHIO KIIIOUEBBIX TEHOB HIMMYHHOTO OTBETA.
OnHako KapTHHA 3KCIPECCHU M YPOBHU KakaoH m3 Takux uzopopMm PKC cBs3aHBI C THUIIOM KIETOK M CHELH-
¢uunOCTEIO KOHTeKeTa (Lim et al., 2015; Anel et al., 2012; Pfeithofer et al., 2006).

st Toro utoOs! uaeHTHdUIMpoBaTh Npodun aktuBauuu uzopopMm PKC (crermpuaHocTh U eHcTBEH-
HOCTB) DIIOKCHTHIIIMAHOBBIX COeAMHEHUH, kieTkn Hela BpeMeHHO TpaHCOUUIMPYIOT C CeJICKIMEH BEKTOPOB
PKC-EGFP (PKC-a, PKC-BI, PKC-BII, PKC-y, PKC-3, PKC-6, PKC-1, PKC-{, - monydens! Ha ¢pupme) ¢ uc-
nosik3oBanreM Jnodekramuna 2000 (Invitrogen), crenys metonaM, onrucaHHsIM B Boyle et al., 2014. O0bewM,
cootBercTByromuid 0,16 Mkr PKC-EGFP u 0,48 Mk nunodekramuHa, cMemuBaioT ¢ 25 Mkl cpenbl Opti-MEM
(Invitrogen) u HHKYOUPYIOT B TeueHue 5 MuH npu RT. PacTBOpBI 00beIUHAIOT U HHKYOUPYIOT emle 20 MUH pU
RT (ornomenne JJHK:mmmogexkramuu 2000 1:3). Kommiekcsr (50 MKIT) T0OABJISIOT B KOKIYIO JTYHKY, U ITOCIE
3 g yakyO6aruu pu 37°C nobasmsroT eme 50 mxn RPMI-1640, 10% FCS, mo obmero oo6sema 100 MK Ha JTyH-
Ky. [locie 24 4 naky6aruu nipu 37°C KIETKH MPOMBIBAIOT 3a0ydepeHHbIM PochaTomM QU3NOTOTHIECKUM pac-
tBOpOoM (PBS) 1 obpabateiBaror 500, 50 u 5 HM snokcuTuriMana. MoKHO UCTIBITBIBATh TPH COCTUHEHHS B 96-
JyHOYHOM IuIaHmeTe. /i skcrepuMenTa TpedyroTes ImaTh 96-TyHOUHBIX uaHmeToB. [locne 1-uacoBoii oOpa-
60TKH KJIeTKH TpoMbIBatoT aABaxasl 100 Mk PBS u dukcupyror 50 mxa 2% dopmansaernna/0,2% riryrepanis-
neruna B PBS B Teuenne 10 mun. 3aTteM (ukcupoBaHHbIE KIETKH ABaXbl mpoMbiBatoT 100 mxn PBS. Jlns ok-
pammBanus sinep ucnoss3dyoT Hoechst 3342 B passenennu 1:10000. Ilocne 7-MuH MHKYyOanuu B TEMHOTE
Hoechst ynansror, u knetkn npomeisator PBS. Hakonen, kinetkn nokpeiBatot 100 mxi PBS u xpanst npu 4°C B
TEMHOTE 10 BU3yalHM3alliy. Busyaimzanuio BEITIOTHIIOT ¢ ucnoib3oBanneM aHanm3atopa GE InCell Analyzer
2000. Tpancnokanuto PKC k miazmaTudeckoid MeMOpaHe UM JpyTrue CyOKJIETOYHBIC TTO3UITUN CIUTAIOT Bpyd-
HyI0 ¢ ucrosb3oBanreM Adobe Photoshop CS6.

N300pakenws1, moka3pIBaroNIe TpaHCIOKanuio BeIOpaHHbIX m3odopm PKC-a, -BII, -y, -0 u -0 x kierou-
HOW MeMOpaHe B NMPUCYTCTBUHU SMOKCUTUTIMAHOBBIX COCTUHEHUH coeqnHeHus 1, coequHenus 3, a Takke PMA
(bop6on-12-mupuctar-13-amerar), nokazansl Ha ¢ur. 1A. ITH U300pakeHHs TTOKA3BIBAIOT, YTO aKTHBUPOBATH
pasnmuunbie n3opopmsl PKC MOryT pa3indHbIe STIOKCHTHIIIHAHOBEIE COCTUHEHUS.

[IpomeHT KIEeTOK, MOKa3bIBAIOIIMX TPAHCIOKALMIO Ha TUTa3MaTHYeCKOW MemOpaHe coemuHeHuit 1-10, a
TaKKe MOJIOKUTENBHOTO KOHTposisi PMA, KOHBEPTHPYIOT B TEIJIOBYIO KapTy, OTOOPaXAIOIIYI0 PO(MIIb TpaHC-
nokaumu nzodpopm PKC B orBer Ha 500, 50 u 5 HM kaxmoro coeauHenus. TemmoBas kapTa rokasaHa Ha (QUr.
1B.

Pesynbratel nokassiBaioT, 4to Bce coequHenus 1-7 aktuBupytor PKC-9 (o pasnmmunoli crenenu) - nsodopmy
PKC, m3BecTHyr0 Kak BOBJIEUCHHYIO B akTuBaiuio T- m NK-kierok n cynpeccuto passutus Treg (Brezar et al., 2015;
Anel et al., 2012). Bee snokcuturimmanoBsle coequHenus aktusupytor PKC-f, koTopast KpuTU4Ha IIpH nepeade CUrHa-
JI0B B-KJieTodHOTO perienTopa v Mpe3eHTalyy anTrreHa (cM., HanpumMep, Kang et al., 2001; Lim et al., 2015). Tpu apy-
rue modopmbel PKC (-n, -0, -8), koTopble ciabee akTHBUPYIOTCS HEKOTOPBIMHU FUIM BCEMH STOKCHTHITIMAHAMH, TAKKe
HETIOCPEICTBEHHO BOBJICYECHBI B OTBETHI HUMMYHHBIX KJeTok (Lim et al., 2015; Pfeithofer et al., 2006).

[Ipumep 2. MI3MeHEHUsT SKCIIPECCHH T€HOB B CTPOME OIYXOJIEH MBIIIEH, COBIAIAIONINE C PEKPYTMEHTOM
MMMYHHBIX KJIETOK U HHIyKIed Th-1/M1-mogo6HOTo MpOTHBOOITYX0JIEBOTO HIMMYHHOTO OTBETA.

Th-1/M1-nto1o6HEII OTBET NMPHU MPOTUBOOITYX0JIeBOM UMMYyHHTETE. Th-1/M1-110100HBII IMMYHHBIH OTBET
ACCOITMHPYETCS C MHAYKIUEH MPOTHBOOITYXOJIEBOTO KJICTOYHOTO MIMMYHHTETA Yepe3 Psll MEXaHU3MOB, BKITIOUAs
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NPSMYIO TYMOPOLMIHYIO aKTHBHOCTb, MOJU(HKALIMIO MPOTHBOOITYXOJIEBEIX PEAKINil IUTOKMHAMH M MTOTCHIU-
pOBaHME JUIMTENHHOW UMMYHOJIOTHYECKOW mamMsTH. Hanpumep, HeCKOIbKO HaOOPOB JaHHBIX ITOKa3bIBAIOT, YTO
CD4" T-xenmnepsubie Tina 1 (Thl) kinetkn - nuratenyu uMmynuTera Thl MOryT coco6CTBOBATE MOICPKAHUIO
KIIMPEHCa OITyXOJEBBIX KIIETOK Yepe3 CEKPELUIO Pa3IMUHBIX IIUTOKHHOB, BKIovas nHrepdepon-y (IFN-y), un-
tepneiikun-2 (IL-2) n ¢dakrop Hekposza omyxomu o (TNF-o) (Knutson et al., 2005; DeNardo et al., 2010;
Burkholder et al., 2014). 9TH TUTOKUHBI MPOMOTHUPYIOT aKTUBHOCTH HECKOJILKMX THUIIOB KJIECTOK, BKIIFOYAsl aHTH-
reanpenctasisomue kietku (APC), murotokcudeckne T-knerkn, NK-KIeTKH W pa3ndHbIe TOATHIIB BPOXK-
JIEHHBIX UIMMYHHBIX KJIETOK (cM., Hanpumep, Cohen et al., 2000; Bos & Sherman, 2010). Takxe u3BecTHO, YTO
IFN-y 1 TNF umeroT npsimoe aeficTBUe Ha BEDKHBAHUE OITyXOJIEBBIX KieTok (Sugarman et al., 1985; Bayaert et
al., 1994). Xots IL-1 u IL-6 (mpomyumupoBaHHbIle Makpodaramu M1) acCONMHUPYIOTCS C Pa3BUTHEM OITyXOJIH,
OoJsiee TIO3AHUE AAHHBIE MPEAIONATAIOT, YTO OHM (DAKTHUECKU SBIISIFOTCS] KIIOUEBBIMM KOMIIOHEHTAMH DPE3KHX
MIPOTHUBOOITYXOJIEBEIX UMMYHHBIX 0TBeTOB (Haabeth et al., 2011; Gabrilovich et al., 2012; Haabeth et al., 2016).
OHHM TOKa3bIBAIOT yCWIICHHE npoiudepanuy B-KIeTok n MpoxylupoOBaHHsS aHTHUTEN, TOBBIIIEHHE aKTHBHOCTH
aHTUTeHMNpeacTaBIsIomuX KiIeTok (APC), crumysnsnuio npoindepanuy aHTUTeHCIIeM(PUIECKIX [TUTOTOKCHYe-
CKHUX THIIOB KJIETOK U TIpoMoTHpoBaHue auddepentuposkn kiaerok Thl (Haabeth et al., 2011; Burkholder et al.,
2014). Takxe mokazaHo, 4To KOMOMHaIMU UTOKUHOB Thl m M1 SBISIOTCS BaXXHBIMH B MIMMYHOJIOTHYECKOM
Haj3ope 3a onyxoisimu. Hanpumep, kak IL-1, tak u IFN-y ycunuBaroT B3auMHO JeicTBUE ISl aKTUBAILUU TyMO-
poumaHo# akTuBHOCTH Makpodaros (Hori et al., 1989; Haabeth et al., 2016). BaxxHo, 4to mosiBnerne Makpoda-
roB M1 u numdonntoB Thl B 0omyXomsx HONOKHUTENEHO aCCOMUPYIOTCS C YIIyUIICHHBIM IIPOTHO30M M BpeMe-
HAMH BBEDKHBAHUS IPU MHOTUX TUMax paka (Pages et al., 2010; Fridman et al. 2012; Senovilla et al., 2012). [eii-
CTBUTENBHO, MPEAINONaraeTcs, 4To HHAYKIHA BocnaneHus tTuna Th1/M1 cymecTBeHHO yiydmiaeT MOAXOAbl Ha
ocHOBe mpoTuBopakoBoii Teparmuu (Haabeth et al., 2012). Hwke ommchIiBaeTCs AeWcTBHE COeMWHEHUs | mpu
MIPOMOTHPOBAHUH MTPOTHBOOITYXOJIEBOI'0O HMMYHHOTO OTBeTa, mogoonoro Th1/M1, B cTpoMe MBITIHHON MOAETH
C KCEHOTPaHCIUIAHTATOM.

CrpomMa MBIIIM B KCEHOTPAHCIUIAHTATE OIYXOJIH YeJIOBEKa OT Mblmel. KieTouHyro IMHUIO MEIaHOMBI de-
noeka SK-MEL-28 nHbenupyroT MOJK0XKHO (S.C) B 2 MecTa Ha 6okax kaxaoi meim BALB/c Foxnlnu (2 mun-
JIMOHA KJIETOK/MECTO) W TIO3BOJIIIOT PACTH 0 NMPUOIM3UTENBHO 7 MM B JMaMeTpe. 3aTeM B KaKAyI0 OIyXOJb
unberupyroT 50 Mka 20% nponuneHrnaukons, coaepxkamero 30 Mxr coeguHenus 1, mnu 50 mxn 20% nponu-
JIHTTIMKOJIs. MBIIIEH OABEpraroT SBTaHA3WH B Pa3IMYHBIC MOMEHTHI BPEMEHH IOCIIE HHBEKIUH, OITYXOJH CO-
OMpaIOT, KOXKHBII MOKPOB YAAJIAIOT, U HHTAKTHBIE OIYX0JH XpaHsT mpu -80°C.

Okcrpakiusa PHK. PHK skcrparupytor u3 30 Mr 3aMopoXeHHOH OIyXOJIM C UCIIOIb30BaHHeM Habopa Qi-
agen RNeasy Plus Mini Kit cormacHO MHCTPYKIHSIM H3TOTOBHUTEIIS, 3aT€M OINMPENEISIOT KOJTUYECTBEHHO C TIO-
Motbpio ipubopa NanoDrop, 1 TOATBEPKIAIOT ETOCTHOCTD JCHATypaIliell B arapo3HbIX TejisiX, coaepkanmux 1
k0 mapkepa JIHK, u okpammBaroT O6pOMHUAIOM STHIIHS.

Ammmudukanus PHK n meuenue. [Tpubamsutensao 500 Hr Bceit Hemeuennoit PHK goBonsT 1o koHeuHO-
ro oobrema 11 Mk Boas! 6e3 Hykneassl. PHK uHKyOupyroT ¢ 9 Mk MacTepMukca jisi 00paTHOW TPaHCKPUITIIAN
(1 mxn mpatimepa T7 Oligo (dT), 2 mxx 10x OGydepa mis nepsoit nenu, 4 mxia muxca 1t ANTP, 1 Mx1 nHrnou-
topa PHKa3er u 1 mxn ArrayScript) npu 42°C B Tedenne 2 4. 3a 3THUM CIeAyeT CTalus CHHTE3a BTOPOH Ieru
k/IHK, xoTopas BKiItoUaeT MOTOTHUTENLHYIO HHKyOaruio nmpu 16°C B Teuenue 2 4 ¢ 80 MKJI MacTepMuKca JIs
BTOpOH 1ienu (63 MK Bomel 0e3 Hykneassl, 10 Mk 10x Oydepa ans Bropoit menu, 4 Mxin mukca ais dNTP,
2 mkn JJHK-nonmumepassr u 1 Mxa PHKazer H). x/IHK ounmaror ¢unbtpanmeit yepes KapTpummk i GUIbTpa-
mn kIHK ¢ 250 mxa Oydepa s csassiBanus kJHK u nmpomsiekoit 500 Mxi Oydepa i MpOMBIBKH, Tpe-
craBieHHoro B Habope. Ounmennyio k JIHK amoupytor npu 20 mxn Harpetoit 1o 55°C Boabl 6e3 HykIieassl.
Kaxnerit o6pazen k/IHK makyOupytot ¢ 7,5 mxa mactepmukca st IVT (2,5 mxn 6ydepa mis peakmum T7 10x,
2,5 Mk pepmentHoit cmecu T7 u 2,5 Mk mukca 6motuH-NTP) pu 37°C B Teuenue 16 4. Peakiuro ocranasiu-
BAIOT 100aBiIeHNEM 75 MKIJI BOJIbI 0€3 HyKjeassl K kKaxaomy oopasny kPHK. buortuannuposannyto aMmumdunu-
posannyro PHK ounmator ¢unsrpanmeit oopasios kPHK 4epes kaprpumxn st pmsrpannu kPHK ¢ 350 mxin
oydepa ma cesspiBanus KPHK u 250 mxim 100% 3TaHoNa, cCMENIaHHBIX Tepen 3arpy3Koil B GUIbTPEL. 3aTeM
kapTpumxu s ribtpamuu KPHK ¢ mpucoeaunennoit PHK npomeisator 650 mxn Oydepa s MpOMBIBKH, U
3aTeM droupyioT ountienayo KPHK 200 mxit HarpeToit 1o 55°C Bonbl 6€3 HyKiIeassl.

I'moprmsarms Ha [llumina Expression BeadChip. O6pasipet kPHK rperot npu 65°C B TedeHue 5 MUH 1 COOMparoT
WMITYJIbCHBIM TieHTpudyrrpoBanueM. [Tocre HarpeBanust pu 65°C B Teuenue S MuH o0pasisl KPHK npubmisutensHO
1o 750 HT MOMENIAIOT B OTIENbHBIC TIPOOUPKH, B KOTOpPBIE H0OABISIIOT ~5 MK Bombl 6e3 PHKaser 1 10 mxm Hyb Mix.
[pubmmurensHo 15 M nomydennoit cmecu ¢ KPHK 3arpyxaror Ha [llumina Expression BeadChip. Iocnemnyrormme
CTaJy THOPUN3ALMK U TIPOMBIBKH BBITIOJIHSIOT corsiacHo pykoBozacTBy Whole-Genome Gene Expression Direct Hy-
bridization Assay Guide, noctrasisemomy Illumina. Expression BeadChips ¢ HumanHT-12 v4 nokpsiBarot 6osee 47000
TPaHCKPHITOB M M3BECTHBIX CIUIAMC-BApHAHTOB TpaHCKpunToMa desnoBeka. Expression BeadChips MouseRef-8 v2.0
MOKpBIBAlOT NpuOm3uTensHo 25600 XOpolo aHHOTHPOBAHHBIX TpaHCKpHNTOB RefSeq (aranoHHast mocnemoBaTenb-
HOCTb), BKTto4ast cBbine 19000 yHUKaIbHBIX T€HOB.

Jlanuble ananm3a. BeadChip cumThiBaloT ¢ moMomipio cucTeMbl iScan System, u mepeHocsar depe3 Ge-
nomeStudio B GeneSpring GX v12.5 (Agilent Technologies, Santa Clara, CA, USA). BenuauHbl dKcnipeccuu
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HOPMaJIM3YIOT C HCIIOJIb30BaHUEM KBAHTHJIBHOM HOpMajHM3allMM C HACTPOMKAMH 110 YMOJYaHUIO. DJIEMEHTHI
(GUIBTPYIOT HA OCHOBAHHWH OIICHKH OOHAPYKEHHsI, BRIYUCICHHOH ¢ momonisio GenomeStudio, e p<0,05 cum-
TarOT 3HAYUMBIM.

PesynbraTel mokazansl Ha ¢ur. 2. dur. 2A 1Mokas3bIBaeT, YTO HEKOTOPHIE HUTOKMHBI/XEMOKHHBI XO035HHA,
KOTOpBIE Ba)XKHBI JUIA PEKPYTMEHTa/aKTUBAIlMi UMMYHHBIX KIIETOK, allpEryIUpPYIOTCSl B MECTE OIyXOJIU B OTBET
Ha 00paboTKy coenmuHeHueM 1. 3aMeTum, 4To u3BecTHO, uTo Cxcll, KOTOPHIH ¢ TPYAOM anmperyaupyeTcs: COen-
HEHUEM 1, TPOMOTHPYET PEKPYTMEHT HEWTPO(MIOB M MOCIEIYIOMHNI KIJUIMHT OCTaBIIUXCSI PAKOBBIX KJIETOK
(Garg et al., 2017). Kpome Toro, ¢ur. 2B nokassiBaet, 4To coequHeHHE | BBHI3BIBACT U3MEHEHHS DKCIPECCHU
TCHOB B XO3MHE, KOTOPbIE acCOUMMPYIOTcs ¢ pasButueM Th-1/M-nomoOHoro orBera, T.e. MHAYKLMIO IFN-y,
TNF, IL-6 n IL-1pB. [laHHbIe TakKe MPEAIoararoT, YT0 MOXKET IIPOUCXOJNTh AayHPETryIISLUs Iepeaady CUrHa-
noB TGF-B (¢ur. 2C), xoTopas sBisSeTCS HM3BECTHBIM ITyTEM NepeJadydl MMMYHOCYNPECCHBHBIX CHIHAJIOB
(Neuzillet et al., 2015).

ITpumep 3. JleMOoHCTpanust TOTO, YTO TEPANEBTUIECKUE KOHIEHTPALUHN COSAWHEHUS | M OPYTHX 3MOKCH-
TUIINAHOB HHAYIUPYIOT OHKO3HC KJIETOK.

Onko3uc sBisieTcs: GOpPMOH IHOeNH KIETOK, XapaKTepHu3yloleicss HabyxaHHeM M Pa3pbIBOM CYOKJIETOY-
HBIX OpraHeJI M MOCNIEAYIoIeH mnepMmeadmim3anueil ria3MaTndeckoid MeMOpaHbl M3-3a YacTHYHON MOTepH
AT®-ynpaBnsieMoil akTHBHOCTH MOHHOTO Hacoca, KOTOPBII MoJiepKUBaeT ocMoTuuecknid Oananc. [TokazaHo,
YTO OHKO3MC SIBJIETCS MMMYHOT€HHBIM I10 TIPHPOJAE U aCCOLMUpPYETCst ¢ () (PEKTUBHOCTHIO HEKOTOPBIX OHKOJIH-
THYECKUX BUPYCOB M HEOOJBIIMMH MOJIEKYJIaMH, pa3paO0TaHHBIMU KaK HMPOTHBOPAKOBHIE CPEACTBA (CM., Ha-
npumep, Dyer et al., 2016).

Knerounsie nuaum, peareHTHl U cpeanl. Kietkn A431 (anmumepMownHas KaplpHOMa deloBeka), MM649
(memanoma 4yenoBeka), B16-OVA (xnerounass nmuaAS MenaHoMbl Mbimeii B16-F10, ctabunsHo TpaHchHIMpo-
BaHHasI KYPHHBIM OBUTLOyMHHOM), MM415 (Menanoma genoBeka) u FaDu (runodaprHreansHbIi pak deIoBeKa)
KynpTUBHPYIOT ¢ RPMI-1640, 10% FCS (momnas cpexna), mpu 37°C, 5% CO,, Bo BiraxkHoM uHKyOaTOope. Bee
KJIIETOYHBIC JIMHUH, UCTIOJIb3yEMBIE B 3TOM HCCIICAOBAHUY, TOATBEPKAAIOT KaK OTPUIATEIbHBIC HA MUKOIIIIa3My
¢ ucnosbp3oBanueM MycoAlert (Lonza). Taxke BeImoHAIOT aHanu3 npoduis STR mns Toro, 9ToOBI MOATBEP-
JIUTH MCIOJIb3YEMBbIE KJIICTOUHBIC JIMHUY YeJI0BEKa.

Ananu3 Ha UTOTOKCU4HOCTH ¢ IncuCyte. UeTslpe pakoble kneTounble TuHUM (A431, MM649 (Menanoma
yenoseka), FaDu (HNSCC) u MM415 (MenaHoMma 4yeloBeKa) OLICHUBAKOT Ha WX PEAKIUI0 Ha 00pabOTKY SIMOK-
crurnuanamu. Kietku BeiceBaroT npu miuotHoctd 10000 knerok Ha siyHKY (100 MK 1OJTHOH Cpesibl) B TEMHBIE
96-TyHOUHBIC TUIAHIIETHI C JIyHKaMH ¢ mpo3padasiM gHoM (Corning, #3603). Ilocne 24-yacoBoil MHKyOaruu
cpeny U3 KaKIOH JIYHKH acTIUPUPYIOT U 3aMeHSIOT 50 MKII CBeXell cpelbl, coaepikamieid 1 MKr/mMi1 noauaa mpo-
muaust (PI). Mcxomnbie pacTtBopbl (20 MI/Mi B 3TaHOJIE) YE€THIPEX IMOKCTUTIIMAHOB (coeauHenus 1, 2, 3 u 4) pas-
BOJAT 2X 110 KOHEYHOI KOHIEHTpaluu 11 aHanu3a (1 MM) B HAEHTHYHBIX cpeljax M BKIIOYAlOT B 96-ITyHOUHBIH
mianmeT ¢ U-o0pa3HbIMH JTYHKaMH B TIpemnapate sl ieperoca. Passenenne (50 MKi) 100aBISIOT B COOTBETCT-
BYIOIINE JIYHKH, W TIOJlydeHHBIE TUIAHIIETH BCTaBIsIOT B Essen Biosciences IncuCyte mpu moaroToske s BU-
3yanu3anuu. [onyqaroT n300pakeHusl B pa3audHble MOMEHTHl BpeMmernn (30 MuH, 1 4 1 yepe3 4acoBble quarma-
30HBI) B [IEJIOM B TeUeHUE 24 .

AHanu3el Ha BeICBOOOXKIeHHe nakTaTaeruaporenassl (LDH). M3mepenne BeicBoOOXAeHMsT LDH siBnsteTcst
XOPOIIO W3BECTHBIM aHAIN30M JUISl OLICHKH NepMealdMIN3aliy K IUIa3MaTHYecKoil MeMOpaHe 1 OOHapyKeHUS
rudenu KieTok yepe3 Hekpos (Chan et al., 2013). B aTux ananu3ax UCHonb3yIOT TpU KiIeTOYHbIE THHUH (A431,
MM649 u B16-OVA). Knerku BoiceBaroT nmpu miotHocTd 10000 xnerox Ha myHKy (100 MKn monHOM cpensl) B
npo3paunble 96-myHouHsle TwanmeTs! (Corning, #3595; 100 MK MONHOW cpeabl), U MOJTYYCHHBIE IUIAHIIETHI
MHKYOUpYIOT B TEYEHHE HOYM, KaK MOAPOOHO ommcaHO paHee. Ha cienyromuii neHb cpeay U3 Ka)kIoW JIYHKH
acTmpupyroT 1 106aBistorT 50 MK cBexel cpenbl. VicxoaHble pacTBOpBI coeAMHEHUs | pa3BoasaT 2X 10 KOHed-
HBIX KOHIeHTpanmid it ananu3a (1 MM u 600 MxkM), u 50 MK TakuxX pa3BeJeHUI TOOABISIOT B COOTBETCT-
BYIOIINE JYHKH. Taxke COCTAaBILSIIOT M BKIIOYAIOT KOHTPOJBHBIE PAaCTBOPHI TOJIBKO 3TaHONA. B ykazaHHBIE MO-
MEHTBI BpeMEHH H3BJICKAIOT S0 MKJI cpeibl M aHATM3UPYIOT Ha BeicBoOOKaeHre LDH ¢ ucrnonp3oBanrem Habopa
Ul aHanu3a Ha nutoTokemaHocTh Pierce LDH (ThermoFisher Scientific). Peructpupytor nmokazanms OD 490
HM 1 OD690 HM 115 kaxmoro odpasia ¢ ucnoib3oBanueM Iuanmer-puaepa Hybrid Synergy H4. TTokazarenu
TIOTJIONICHMSI 00pa0OTaHHBIX JIEKAPCTBOM 00Pa3IOB HOPMAIU3YIOT K KOHTPOJISIM, 0OpaOOTaHHBIM JIETEPTEHTOM,
It ornpeneneHus % BoicBoboxaeHnst LDH Ha myHKY.

AHanmu3 Ha BHyTpuKIeTOUHBIH AT®. Mcmonp3yror Habopsl mns aHanmm3a CellTiter-Glo® 2.0 (Promega
Corporation) 11 KOJIMYECTBEHHOTO OINpENeNeHNs] HAa OCHOBE JoMuHecueHIMn AT®, mpucyrcrByromero B
KJIEeTKaxX, s OomNpeAencHus ypoBHel BHyTpukietouHoro AT® B kympTypax A431 u MM649, nonseprayThix
BO3ACUCTBHIO ABYX KoHIeHTpanuii (300 MxM u 500 MxM) coenuuerus 1. CHOBa KJICTKH BBICEBAIOT MPH ILIOT-
Hoctd 10000 KJI€TOK Ha TYHKY B TeMHbIE 96-TyHOUHBIE IUIAHIIETH! C IYHKaMU € IIPOo3pauHbIM JHOM (B 100 MK
HOJHOU cpenbl) U MHKYOupytot npu 37°C, 5% CO,, B Teuenue Houn. Bo Bpems aHanm3a cpeny U3 KaXaoi TyH-
KH acCTIMPUPYIOT, U 100aBISIOT 50 MKJI CBeXel cpeapl. VIcXomHbIe pacTBOPHI coenrHeHUsT 1 pa3BoAsT 2X A0 KO-
HEYHBIX KOHIEHTpami 1t ananmsa (1 MM u 600 MxM), n 50 MKJI TakuX pa3BeIeHUH N00aBISIOT B COOTBETCT-
BYIOIINE JYHKH. Taxke COCTAaBISIIOT M BKIIOYAIOT KOHTPOJBHBIE PAaCTBOPHI TOJIBKO 3TaHONA. B ykazaHHBIE MoO-
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MEHTBI BPEMEHH Cpelly aKKypaTHO W3BJIEKAIOT, YTOOBI HE pa3pylIMTh KIETKH, U nobaBisatoT 100 Mk peareHTa
CellTiter-Glo® 2.0. IToxy4eHHBII TUTAHIIET TOMENIAIOT Ha OPOUTAILHBIN MIEeHKep Ha 2 MUH JJIS TOTO, 9TOOBI
BBI3BATh JIM3UC KIIETOK, TIOCIIE YEro €ro MHKYOMpyIoT B TeMHOTe B TeueHue 10 muH. [locie aToro onpenensior
CHUTHAJ JIIOMMHECLICHIINH B KaXKIOH JTyHKe. CUTHANBI JIOMUHECLIICHIIMH U3 JIYHOK, 00pab0TaHHBIX COETMHEHHEM,
HOPMAaNMM3yIOT K JyHKaMm, 00paboTaHHBIM Cpemoil, W BBIpakaroT B BHuAe % BHyTpukierogyHoro AT® mpotus
BPEMEHHU.

N3o6paxkenus, nomydenusie u3 IncuCyte, Moka3pIBalOT CHIILHOE OKpAITUBAaHUE B KPAaCHBIN IBET depe3 120
MUH B OOJILIITMHCTBE KJIETOK BCEX YEThIPEX KICTOYHBIX JIMHUH, 00padoTanHbix 500 MkM coenmuenus 1, 2, 3 u 4
(A431, FaDu, MM649 u MM415). He okpammBaroTcsi KJIETKH, 00pabOTaHHbBIE TOJIBKO CPEIOH, MOITBEPIKaas,
YTO yTpara IeJIOCTHOCTH TUIa3MaTHIECKOH MeMOpaHbl OrpaHIYeHa KIIETKaMH, 00pab0oTaHHBIMU COSTNHEHHUEM 1.
Kpome Toro, Taxke HaOIIONAIOT 3HAYUTENbHOE HaO0yXaHHE IUTOIUIa3Mbl U "00pa3oBaHHe My3bIPHKOB" BO BCEX
KJIETKaX, 00paboTaHHbIe coeqUHEHUEM 1, 2, 3 U 4, XOTSI B pa3IMYHON CTCIICHU U C Pa3IMYHON KHHETHKOW MOSIB-
JICHUSL.

PesynbraTel ananm3oB Ha BeicBoOOKaeHne LDH u onenkn ypoBHeii BHyTpukierounoro AT® npuBoxasTes
Ha ¢wur. 3A u 3B, coorBercTBeHHO. [IpM cpaBHEHMH C KOHTPOJIEM MMEETCS CYIIECTBEHHOE BBICBOOOXKICHHE
LDH u3 Tpex pakoBBIX KJIETOYHBIX JHHUN MPHU 00€WX KOHIEHTPAIMAX COCOMHEHHUS |, KOTOpBIE MCIBITHIBAIH
(300 MmxM u 500 MxM) (¢ur. 3A). Ypoau BHYTpHKIETOYHOTO AT® 04eHb OBICTPO YMEHBIIAIOTCS TIOCE 00pa-
6otku 500 MkM coenuneHus 1, u yepe3 60 MuH oyt He onpeaensiorcs (¢ur. 3B). ITpu 300 MkM coennHeHUS
1 BayTpHKIeTOUHbIH AT® cniamaeT MeajeHHee U MeHee KaTacTpOPHUIHO, YeM B cliydae KOHIICHTPAITUH COCIH-
Herna 1 500 MkM, coctaBisist npubausuTensHo 50% o1 ypoBHS 10 00paboTku uepe3 120 muH (dur. 3B). Ucro-
menne AT® paHee accoruupoBaiochk ¢ MHIyKIMei onkosuca (Kim et al., 2003).

Taxue pe3ynbTaThl MOKa3bIBAIOT, YTO SMOKCUTHIVIMAHOBBIC COCIUHEHHS BBI3BIBAIOT OHKO3KC B TEPAIICBTH-
YECKH PEJICBAHTHBIX KOHIICHTPANUIX (T.€. KOHIICHTPAIUSIX, KOTOPBIC SIBISIOTCS 3((CKTUBHBIMH JUIS TOTO, YTO-
OBl BEI3BAaTh FeMOPPArMYeCKUil HEKPO3 in Vivo).

[Mpumep 4. OHKO3¥MC, BBI3BAaHHBIN COEAMHEHUEM | M APYTMMH AIIOKCUTHIVIMAHOBBIMUA COEIMHEHHSIMH, TIO-
Ka3bIBaCT XapPaKTEPUCTUKA UMMYHOTCHHOW THOCITH KIICTOK.

Nmmynorennas rubdenp kietok (ICD) siBiseTcst cienu(pUYecKuM TUIIOM PETYIHPYEeMO THOETH KIETOK,
KOTOpas MPHUBOAWUT K BBICBOOOXKICHHWIO WM SKCTEPHAIHM3AIUU MEIUATOPOB, HA3BIBAEMBIX MOJCKYJISPHBIMU
(bparMeHTaMu, acCOMUPOBAHHBIME ¢ ToBpexneHussMru (DAMP), koTopble B3aMMOJECHCTBYIOT C PEIEITOPAMH,
SKCIPECCHUPYEMBIMH ICHIPUTHBIMHU KJIETKaMu/MakpodaraMu sl IPOMOTHPOBAHUSA WX PEKPYTMEHTa M CTHMY-
JSIIAXA TIOTJIONICHUS/TIPE3CHTAIIN OITyXO0JIeBBIX aHTUTeHOB T-riretkam. ICD sBiseTcss M3BECTHBIM IyTEM IS
AKTUBAIlMM UMMYHHOH CHCTEMBI IPOTUB paka. buoxmmuueckue npuzHaku ICD BKITIOYArOT BHICTABICHUE Kallb-
perukynuHa (CALR) u apyrux GeJIKOB 3HIOTUIA3MATHYECKOTO PETHKYITyMa/MUTOXOHAPHUATHHBIX OCJIKOB Ha TI0-
BEPXHOCTH IMOTHOAIONINX KIETOK U BEICBOOOKAEHHE Oonbimx KonndecTB AT® u 6okca 1 Tpynibl OeIKoOB C BBI-
cokoii noasmwxHocThio (HMGB1) Bo BHekneTounyto cpeny (Kroemer et al., 2013). Ot mapaMeTpsl HCIONB3YIOT
JUIS. TOYHOTO MPOTHO3WPOBAHUS CIIOCOOHOCTH XMMHOTEPAIEBTHYECKUX CPEACTB (BKIIOYasl TOKCOPYOHIMH, MHU-
TOKCAHTPOH, OKCaIHIUIATHH U OopTe3omMu0) mHayumposars ICD (Kroemer et al., 2013; Galluzzi et al., 2017).
CrnocoOHOCTh SNOKCUTHTIIMAHOB MHAYLIMPOBATh TAKHUE XapaKTEPUCTHKU OIMCaHa OAPOOHO HIKE.

Knerounsie nuanu, peareHTHl U cpeanl. Kietkn A431 (anmumepMownHas KaplypHOMa deloBeka), MM649
(memanoma denoBeka) U B16-OVA (kmetounast IMHUS MenaHoMbl Mblmeld B16-F10, ctabunpHO TpaHchUIIUpo-
BaHHAsl KypHHBIM OBaTbOYMUHOM) KyIbTUBUPYIOT ¢ RPMI-1640, 10% FCS (monHas cpena), mpu 37°C, 5% CO,,
BO BiakHoM mHKybOaTope. BMDC xymsTuBHpYIOT B cpene R10 (RPMI, 10% FCS, 2 MM rayramuna, 50 MkM
Oeta-MepkanTodTaHosa, Pen/Strep). Bece kneTodHbIe JIMHWHU, WCIIONB3yEeMbIE B 3TOM HCCIEIOBAaHUH, TIOJATBEP-
JKIAFOT Kak OTpHIIaTeIbHbIE HA MUKOIUIa3My ¢ ucrosibzoBanneM MycoAlert (Lonza). Takxke BBITONHSIOT aHAN3
npoduis STR amst Toro, 4ToOBI HOATBEPANTH UCTIONB3yEMbIC KIIETOYHbIC JIMHUN YEJIOBEKa.

Amnanusbl Ha BeicBoOOXKAeHUE AT®. Kierku BeiceBarot mpu motHocTH 10000 knerok Ha syHKY (100 MK
MIOJIHOW cpesibl) B po3paynble 96-myHounble manmets! (Corning, #3595; 100 Mki1 mosTHO#H cpefbl), U MOTyYeH-
HblE TUTAHIIETHl WHKYOWPYIOT B T€YEHHE HOYHM, Kak MoapoOHO ommcaHo panee. Ha cnemyromuii neHb cpeny u3
Ka)KI0H JIyHKH acIUpUPYIOT U 100aBisaioT 50 MK cBexel cpenpl. MicxomHble pacTBOpsI coenunenui 1, 2, 3 u 4
Pa3BOIAT 2x 0 KOHEYHBIX KOHIEHTparuil 1 ananu3a (1 MM u 600 MkM), 1 50 MK TakuX pa3BeeHHi 100aB-
JSIFOT B COOTBETCTBYIOIINE JIYHKH. TaKke COCTABIISIOT M BKIIIOUAIOT KOHTPOJIBHBIE PAaCTBOPHI TOJILKO 3TaHONa. B
yKa3aHHbIE MOMEHTHI BpeMEHHU U3BJICKatOT 80 MK cpensl, ieHTpudyrupyroT npu 1200 06/MuH B TeueHUE 4 MUH
JUTSL OCeTaHus KJIeTouHOTro nedpuca, u 50 Mk aHanu3upyoT Ha AT® ¢ ucnonp3oBaHneM Habopa JJIs aHaIn3a
Ha AT® nHa ocHoBe OmomomuHecennuu (FLAA, Sigma-Aldrich). PeructpupyioT JIOMHHECIIEHITIO B OTHOCH-
TEJIBHBIX eIUHUIAX JUII KaKI0T0 00pasia, ucnoib3ys manmer-punep Hybrid Synergy H4 (BioTek).

Ananmm3el Ha BeicBoOOXaeHHe HMGBI1. Knetounsie nuann (A431, MM649 u B16-OVA) BeIceBatOT B
T75-cm” kon6sr (Nunc) B 10 M1 mostHO# cpesl 1 KymbTHBHpYIOT 1ipu 37°C, 5% CO,, 10 Tex 1op, ToKa He J0C-
TurHyT 90% causHus. Coequnenus 1, 2, 3 u 4 pa3BoasaT B 5 MJI HAESHTUYHBIX Cpell A0 KOHEUHON KOHLIEHTPALUN
500 u 300 MkM u 3aTeM BBOJAT B KJIETKH. ] OTOBAT HECKOJBKO KOJIO C TeM, YTOOBI MOKHO OBUIO ITOJYYHTh KHU-
HETUYECKYIO KpuBYI0 BeIcBOOOXIeHUst HMGBI1 B oTBeT Ha 00paboTKy jiekapcTBoM. Takke Moiry4aroT KOHTPOJIb
TOJIBKO C ATAHOJIOM. B HY>XHBIII MOMEHT BpEMEHH Cpely HM3BJECKAalOT U3 KOJNObI B 10-MJ IMOJMIPONHICHOBYIO
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NpoOHpPKY, KOTOPYIO MOMeNIaroT Ha Jiex Ha 5 MuH. CynepHaTaHThl KJIETOYHBIX KYJIBTYP LHEHTPU(YTUPYIOT MpH
1200 06/MuH B TeueHHne 4 MHUH JJIsl yAAJIEHUs KJIETOUYHOTO Aedpuca, mocie yero 4,5 Ml cynepHaTaHTa 3arpysxa-
10T BO BpalIAIONIyIocst KOJIOHKY KoHIeHTpaTopa (Amicon® Ultra, memOpana, orcekarontas 50 x/la, Merck) mis
ynanenus FCS. 3aTeM MOTOK M3 3TOW KOJOHKH 3arpy’kKaloT B IPYTYI0 KOJOHKY KoHIeHTpaTtopa (Amicon® Ultra,
meMOpana, orcekatomas 10 x/la, Merck) n nentpudyrupyror mpu 3500 oO/MHH A KOHILEHTPHUPOBAHHSA
HMGBI1 nepen anammzom ELISA (SEA399Hu/SEA399Mu, Cloud-Clone Corp). Onpenensror Benuauasl OD
450 M ¢ ucrob3oBanreM miaHmeT-punepa Hybrid Synergy H4 (BioTek). Bennaunsl mormomenus o0pasos,
00paboTaHHBIX JIEKAPCTBOM, HOPMATHM3YIOT K oOpa3iam, oOpaboTaHHBIM HOCHUTENEM, IS ONPeaeTIeHUs KpaTHO-
¢t Bo3pactanus BeicBoOOkaeHNSI HMGB1 B 0TBET Ha 00pab0OTKY SIIOKCUTUTIIHAHAMH.

AHaMM3bl Ha SKCTEPHANM3ANNIO KAJTBPETHKYINHA. DKCTEPHAIN3ANNIO KAJTBPETHUKYINHA ONPEACIISIIOT TaK,
kak omucaHo panee (Gomez-Cadena et al., 2016). Kopotko, kietku (A431, MM649, B16-OVA), KyabTUBUPO-
BaHHbIe B TosHOU cpene mpu 37°C, 5% CO,, pa3beAMHAIOT Yepe3 TPHUIICHHU3ALNIO, HEHTPU(YTHPYIOT NPH
1200 o6/MuUH W TIPOMEBIBAIOT X2 cBeXkel cpemnoil. [locne MOMONHUTENBHOTO IMHUKJIA TIEHTPUPYTHPOBAHUS TIOTY-
YEHHBIH KJIETOYHBIH 0CA0K PECYCICHANPYIOT B KOHIEHTparuu 1x10° KIeTKu/MII, Mociie 4ero J00aBIsioT STOK-
cuturiuad B koHeuHo#l xoHueHtpanuu 500 win 300 MkM. Takke BBIIOJIHSIOT KOHTPOJIb TOJIBKO C ATAHOJIOM.
Knerounsie cycnensun mHKyOupytor npu 37°C, 5% CO,, u B yka3aHHbIE MOMEHTHl BPEMEHH H3BJIEKAIOT
200 Mk obpasna u nHKYOHpytot ¢ kpacureneM LIVE/DEAD far red B Teduenune 5 mun Ha spay. Ilocne satoro
KIeTKH ocaxaaroT mpu 1200 06/mMuH B TeueHue 4 MUH U ipoMbiBatoT x1 PBS. 3aTem k kaxkaomy ocanky mo0aB-
mrot 500 mxn PBS, 0,25% Qopmanbaeruna, 1uis BEITOTHEHHS JIETKON (DPUKCAINH, HE CTaBs I10]] YIpO3y LIEIOCT-
HOCTP TuTa3MaTmdeckoil MeMOpansl. [Tocie atoro kietkn mpomeiBatoT x1 PBS u go6asmisior 100 mxm PBS, 1%
BSA, 2 MM D/ITK (6ydep FACs), comepskamero anTu-kanspeTukynut (ab2907, Abcam; passenenue 1:50).
[ocne 1-yacoBoit MHKyOaIK PY KOMHATHON TeMIiepaType KieTku neHTpudyrupyor npu 1200 06/MuH B Te-
geHue 4 MuH U TipoMbIBatoT X1 0ydepom FACs mepen nakyoOanueir co 100 mxi 6ydepa FACs, comepxariero
axtukponmanii Alexa488 B 1:750, B TeueHwHe elie yaca Mpu KOMHATHOHM TeMiiepatype. KileTku cHOBa ocaxaaroT
1 3ateM pecycnenanpyrot B 500 Mk 0ydepa FACs 111 HOATOTOBKU K MPOTOYHON IUTOMETPHUH.

O6pa3ipl, cHadana 3akpeiBatoT FSC-H v FSC-A ans uaeHTudukanuy OTASTbHBIX KIETOK, ITOCIE YEeTO
AHATM3UPYIOT TOMYJISAINI0 OTPUIIATENBHBIX (MHTAaKTHBIX) KIeToK K kpacurenio LIVE/DEAD (okcr. 640 HM,
ncn.670/14) Ha 3enenyio ¢uryopecteHmuio (9ket. 488 uM, oM. 530/30; skcTepHAIM3aNUs KaTbpEeTUKYINHA). 3a-
TEM ONPEACTSIOT CPETHIE BEIUMINHBI HHTCHCUBHOCTH (DITyOPECIICHIINN U CTPOAT TpaduK 3aBHCUMOCTH OT Bpe-
MEHH.

Pe3ynbraThl MOKa3bIBAaIOT, YTO OBICTPBI OHKO3WC, BBI3BAHHBIH JIOKCHTHIVIMAHOBBIMU COCIUHEHHSIMHU,
TaKKe MHIYLHUPYET XapaKTePUCTHKH MMMYHOTCHHOW TMOENM KJIETOK C BBICBOOOXJICHHEM/IKCTEpHANIN3AIMEH
kputnueckux DAMP, Britouass AT® (dur. 4A n 4B), FIMBGI1 (¢ur. 4C) u kanspetukynus (¢ur. 4D). Umeer
MecTo 3HauuTenbHOe BbicBOOOKAeHHe AT® B mpexenax 60 MUH BO BCeX TpeX PAaKOBBIX KJIETOUHBIX JIMHUSX,
00paboTaHHBIX KaK JBYMS KOHHIEHTpauusiMu coenuHeHus 1 (¢ur. 4A), Tak u coequnenuit 2, 3 u 4 (¢ur. 4B).
OTH coeAnHEHUs TaK)Ke IPOMOTHPYIOT BhIcBoOokaeHne HMGB1 n3 pakoBbix kieTouHbIX JmHui. [locne ananu-
3a ELISA BenwmuuHbl IIsi 00pabOTaHHBIX KIETOK HOPMAIU3YIOT K KIETKaM, 0OpabOTaHHBIM HOCHUTENEM, IJIs
OTIpeJIeNICHUs] KPaTHOCTH BO3pacTaHus, MOKa3aHo, 4YTO coeAnHeHne | moBbimaeT BeicBoOOXKaeHne HMBGI B
npenenax 120 mun Ha 40% mms xretok A341 uw MM649 (dur. 4Ci u 4Cii) u 6oree, ueM B 3 pa3a Ui KIETOK
B16-OVA (¢wur. 4Cm). Coenunenust 2, 3 u 4, KOTOpble TaKXKe aHATH3UPOBAIH Ha KieTkax B16-OV A, nmoka3si-
BalOT MHHUMYM 2-KpaTHoe Bo3pacTtanue BbhicBoOOXaeHnss HMBGI u3 aToit kierouno#t mauu depes 120 MuH
(¢dwur. 4Civ). JlaHHBIC 1T YKCTEPHATN3AIUN KATBPETHUKYIIMHA TI0Ce 00paboTKH 3 KIECTOYHBIX JIMHUH COCIMHE-
HHEM | MMOKa3bIBalOT 3HAYUTEIEHOE BO3pacTaHUe CpelHEH MHTEHCHBHOCTH (MIyopecleHIy B npeaenax 60 MuH
nocsie o6padotku (¢ur. 4D). M3BecTHO, 4TO Takue BBICBOOOXKAEHHE/KcTepHanm3anuss DAMP mpomoTupytot
PEKPYTMEHT aHTUTEHIIPECTABIISIOMINX KIETOK, CTUMYJIUPYIOT 3(Q(PEKTUBHOE MOTJIOIICHNE aHTUTEHOB, acco-
[IUAPOBAHHBIX C PAKOBBIMH KJIIETKAMH, ¥ CTUMYJIHMPYIOT npe3eHTanuo noaMHoxects T-kierok (Kolaczkowska
& Kubes, 2013).

IIpumep 5. ®dparMeHTs 00pabOTAHHBIX ITMOKCHTUTIIAHOM DPAKOBBIX KJIETOK "MPOTIATHIBAIOTCA" TIOIMYJIS-
mmsivu Kitetok CD11c”, MOJTYIeHHBIMH U3 KOCTHOTO MO3Ta.

CDl11c sBasetcst xopomo onucanHbiM MapkepoM DC/makpodaros (Merad et al., 2013). OxuH myTh a7s
WCCIIeIOBaHMS TOTEHIIMANA IPOTHBOPAKOBEIX CPEACTB (M MHAYLHPYEMBIX MU aCCOLMNHPOBAHHBIX C THOEIHIO
MPOIIECCOB) ISl IPOMOTHPOBAHUS PA3BUTHS HMMYHOTEHHBIX PEAKIHH BKIIOUACT OMPEAEIICHHE TOTO, BEAYT JI
OHH K TIOTJIOIIEHHIO KIETOUHBIX KoMIoHeHToB CDI11c” NeHApHTHBIME KIeTKaMH/MakpodaraMi M HX TOCIe-
Iyrolemy co3peBanuio B bone fide anturennpezncrasisironue kietku (APC) (Guermonprez et al., 2002). B Ha-
CTOSIILIEM IIPUMEPE aBTOPHI IEMOHCTPUPYIOT, YTO OHKO3UC, HHIYIIMPOBAaHHBIA COEMHEHUEM | M POACTBEHHBIMH
SMOKCUTHUTIIMAHAMH, BEJICT K MOTJIOMIEHHIO KOMIIOHEHTOB OTHOAIOIINX PAKOBBIX KJICTOK TAKUMH KIETKaMH.

Brinenenne M KyJabTUBHPOBAaHHME KIIETOK, IMOJYYEeHHBIX n3 KoctHoro mosra (BMDC). Chauana y 7-8-
HeneNbHBIX Mblmeil C57B1/6 B CTepHIBHBIX YCIOBUSX XMPYPIHMYECKH YIAISIOT OOJIbIINE M Manble OepLoBbIC
KOCTH. MO3r' BBIMBIBAIOT M3 KOCTHOU mojoctu 10 miu oxnaxaeHHo# Ha jpAy cpeabl R10 (¢ ucnonb3oBaHueM
urael 27G/mmpuna B 50-MII TOJIMITPONTAIICHOBYIO TTPOOUPKY). Knetku ocaxaaroT npu 1500 06/MuH B TeueHue
5 MUH U IPOMBIBAIOT X2 oxJIaxkJIeHHOH Ha npay cpenoil R10. ITocne pecycnenaupoBanus ocaaka B 10 M oxina-
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JKIICHHOW Ha Jbay cpeapl R10 KIeTKH CUMTAIOT ¢ MCIOJIb30BAaHUEM YCOBEPIICHCTBOBAHHOTO TEMOLMTOMETPA U
BBICEBAIOT IpH IuoTHOCTH 2x10° KiIetok Ha mmanmer (vamka ITerpu) B 10 M1 R10 ¢ goGasnernem 20 Hr/min
mbimmHOro GM-CSF. Bcee wamku nakyOupyror npu 37°C, 5% CO,, u B nenpb 3 poGasistot eme 10 ma R10 ¢
20 ur/mn GM-CSF. Kietkn cHOBa OAKapMIIMBAIOT B JIEHb 6 M MCHOJIB3YIOT B HOCIEAYIONINX aHAIN3aX B JICHb
7.

OkcniepumenTsl o nornomennto BMDC. Tlepen comectHoi uakybarnueii ¢ BMDC knetkn B16-OVA
TPUIICHHU3UPYIOT, eHTpUyrupyroT pu 1200 06/MHUH B TeueHHEe 4 MUH IS OCAXIACHUS KJIETOK U MPOMBIBAIOT
x2 monHoi cpenoit. 3ateM kietkn okpammBatoT 2 MKM Cell Tracker Green B mosiHOH cpenie B TedeHue 45 MuH,
MOCJIC YEeTO MX OCAXKIAIOT U NMPOMBIBAIOT X2, KaK OIMCAHO BHIIIE. 3aTeM MedeHHbIe KieTku B16-OVA obpaba-
THIBAIOT coeAuHeHussMHU 1, 2, 3 u 4 B AByx konueHntpauuax (500 wmu 300 MmxM) B cpene mpu MIOTHOCTH 1x10°
KIeTku/Ma B TeueHne 30 u 60 MuH, TIOCIe YeTo KJIETKH OCaXMAI0T IeHTPpU(YTrUpOoBaHUEM, CYIIEpHATAHT YIalls-
0T acIypanuei, 1 KIeTOYHBIH 0Ca/I0K TPOMBIBAIOT x| 1oyIHOHM cpenoid. [Tocie npombIBKM 00paboTaHHBIE KIIET-
KH pecycrieHaupyIoT B cpene R10, 3arpykaior B myHKH 6-myHouHOoro 1uianmera (Corning, #3471, ynsTpacnadoe
MIPUKpETUICHHE K MOBEpXHOCTH), U H00aBissroT BMDC. CoBMmecTHbIE KyIbTYphl HHKYOUPYIOT B TeueHue 4 d,
MOCJI€ Yero KJIETOYHBIE CYCIEH3MH IEPEHOCSIT B MHKPOUCHTPU(YKHYIO NMPOOHPKY M IEHTPUDYTUPYIOT HpH
1500 06/muH B Teuenne 5 muH. Ocaaku pecycnenmupytot B 100 mxn 6ydepa FACs, coneprxkamiero antu-CD11c-
APC, n uaky6upytot B Tederue 10 mun npu 4°C. Kietkn cHOBa ocaxaaroT, mpombiBatoT x1 6ydpepom FACs u
3ateM (uKcupyot, ucrnons3ys PBS, 1% d¢opmanbaeruna, B teuenne 10 mun. Ilocne nentpudyrupoanust u
yIaJIeHHsl CylepHaTaHTa KJIETKH pecycnenanpyiotr B 500 mkn 0ydepa FACs npu nmoaroToBke Ajst MpOTOYHOM
[IUTOMETPHH.

Oo6pasie! cHavana 3akpeiBatoT FSC-H v FSC-A, 3atem SSC-H v SS-A mns uneHTH()UKANNN OTACTHHBIX
KIeToK. 3ateM ompexensior nomo knerok CD11lc” (oxer. 640 um, ncn.670/14) ¢ CMFDAmid (dkcr. 488 HMm,
uctt. 530/30) 11 06paboTaHHBIX M HEOOPAGOTAHHBIX KIETOK, Kak MPOIEHT oT Beex kietok CD11c’.

PesynbTathel (¢ur. SA u 5B) mOKa3bIBatOT, 9TO OHKO3WC, BHI3BAHHBINH COCMWHEHHEM |, MMPOMOTHUPYET TO-
romenne (T.e. 3¢bdekTuBHOE "poriarTeiBaue") GparMeHTOB MOTHOAIOMMX PakoBEIX KieTtok CD11c” menn-
PUTHBIMH KJIeTKamu/Makpodaramu. OKa3bIBa€TCS, 9TO TaKOE IMOTJIONICHHE 3aBHCUT KaK OT KOHIICHTPAIMH CO-
eIMHEeHHA 1, Tak ¥ OT BpeMeHH 00paboTkH, Tak uto npu 500 MkM coenuHeHus 1 TIOTJIONIEHNE aHTUTEeHA TTPOHC-
XOJUT B OOJIBINIEH CTeIeHH 3a OoJiee KOPOTKUH MEPHO BPEMEHH 110 cpaBHEHHIO ¢ TpuMeHerneM 300 MkM. Oto
corJacyeTcsl ¢ KHHETHKOHM OHKO3uca, HaOmonaeMoit B mpumepe 3. @ur. 5 C mokasbIBaeT, 4TO COSAMHEHUS 2, 3 U
4 TaxKe CIIOCOOHBI MHIYLMPOBATH PEAKIMIO THOENN KIETOK, KOTOpas SIBJISIETCS MMMYHOTEHHOHW in Vitro, T.e.
npomoTupyioT nornomenue CD11c” BMDC.

[Mpumep 6. KomOunauus coequuenns 1 ¢ ”HrUOMTOpaMH KOHTPOJIBHBIX TOYEK HMMYHHTETA.

Bunpl Tepanuu ¢ HHTHOUTOPAMU KOHTPOIBHBIX TOYCK UMMYHHUTETa, B YACTHOCTH TOYEK, TAPTCTHUPYIOIIUX
peuenTopsl, BOBJCYECHHBbIE B T-KJIETOYHYI0 HMMMYHOCYIIpECCHIO (Hampumep, LUTOTOKcHYeckuii T-
muMmdonuracconuupoBanubiii 0emok 4 (CTLA-4) mmu Genok 3anporpammupoBanHoil rudenu 1 (PD-1) u ero
murann PD-L1), 3HaunTeNpHO YIYUIIHIN PE3YNIbTATHI AIMEHTOB IPHU HEKOTOPHIX THIAX paka Ha MO3JHEH cTa-
JIAH, BKJIIOYAsi MEJIaHOMY, TIOYEYHO-KIETOYHBIN paK, pak MOYEBOTO ITy3BIPS M IUIOCKOKJICTOYHBIN paK TONOBH U
men (HNSCC) (Msaouel & Massarelli, 2016; Sharma & Allison, 2015). Ograko mepBu4Has u de novo pesu-
cTeHTHOCTh K TakuM ICI JiekapcTBaM sIBISETCS 3HAYUTENLHON KIIMHHYECKOH pobiieMoit. Kpome Toro, mmpokoe
KIMHAYECKOE M3yUeHHE OTJAICHHBIX PEe3yIbTaTOB IMMOKA3bIBAET, YTO Y HEKOTOPHIX MAIIIEHTOB C MEITAaHOMOMH pa3z-
BUBAETCS PE3UCTEHTHOCTH K JICYEHHIO U IPOUCXOAAT peruauBel 3aboseBanus (O'Donnell et al., 2017). Tepanun,
xoMmOuuupytome ICI ¢ coeMHeHnsIMH, KOTOPBIE MOTYT JICHCTBOBATh KaK abIOBAHTHI ITyTeM POMOTHPOBAHHS
ru0eIM IMMYHOTEHHBIX KIIETOK (B YACTHOCTH, B PE3yIbTATE MOBEINICHHON MH(WIBTPAI[MH KIMMYHHBIX KICTOK B
MapeHXUMY OIYyXOJIM M TOTJIOIIEHHS/IIPE3eHTallMN aHTHI'€HA), TAI0T HaJeKAy Ha MPEoJIojeHHe HEKOTOPHIX Or-
pannuenuii ICI u ymyumenue odmux kimmHnYeckux pesynstatoB (Workenhe et al., 2014; Ribas et al., 2017). B
9TOM IIPHMEpE U B IpUMepe 7 MPOBEPSIOT pe3ysibTaThl koMOnHanmi ICl n MHBEKIMY B 0Yar MOpakeHHs! COe/In-
HeHusd 1.

CxeMy 3KCIEepUMEHTAIBHOTO IMOAX0Ja MOKHO BuAeTh Ha ¢ur. 6A. KopoTko, 6-7 HEJAENbHBIM MBIIIAM
C57BL/6 HHBEUPYIOT MOAKOKHO (5.C.) B 002 60Ka KIETKH MBIIIHHOI MenanoMbl B16-F10-OVA (2x10° knetok
Ha Mecto B 100 MKir). OMyXoJIsiM [O3BOJISIIOT Pa3BHBATECS 10 MPHOIM3HTENBHO 5-50 MM’, [OCIE Yero HHBCLH-
pyoT i.p. 200 mxr antu-PD-1 (RMP1-14, BioXCell), antu-CTLA-4 (9H10, BioXCell) uimu u30THIT KOHTPOITH-
Horo anturena (2A3 u IgG cupwiickoro xomsuka, BioXCell) Ha Mbimb (1eHb -2). B nens 0 B 00€ 0myX0au WHb-
erupytot I.T. wim coequuenue 1 (15 Mxr B 50 MKIT) UM TOJBKO HOCHTENb (HOCHUT.). Kaxkmass MbIIIb mosrydaeT
JIOTIOTHUTEIBHYIO 1.p. HHBCKIIHIO TOTO K€ aHTUTENa, KOTOPOe BBOAWIU B AcHb -2 (cHOBa 200 MKT). AHTHTENA
BBOJIT elle 3 pasa i.p. MHbeKIUer Kaxkaple 2 nHs1. M3MepsiorT o6beM 00paboTaHHBIX OIYXOJICH C HCIIOJIB30Ba-
HUH IITaHreHIUPKYJIeH, kKak onmcaHo panee (Boyle et al., 2014), u onpenensror BEKMBaHUE MBIIIEH CO BpeMe-
HEM.

Pesynbrathl, npenctaBieHHbIe Ha Gur. 6B u 6C, moka3pIBarOT, YTO COCAMHEHUE | MOKHO KOMOMHUPOBATH
¢ aatu-PD-1 n antn-CTLA-4 s orpaHndeHHs pocTa OIYXOJNM W YJIydIIeHHs BBDKHBAHUS MbIIIEH 1o Ooiee
BBICOKOW CTEIICHH, YeM IIPH JICYCHHH OJHUM areHToM. OKas3pIBaeTcs, 94To 3TOT 3(P(EKT 3aBUCHT OT KOHIICHTpPA-
U Ul Kakaon komouaanuu coeaunenne 1/ICI. Hampumep, nabekius 30 MKT coeTMHEHUs | BMECTe ¢ aHTH-
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PD-1 Benet k ynydIieHUIO BBDKHBAHHS/ YMEHBIIICHHOMY POCTY OITyXOJIU TI0 CPABHEHUIO C IPpUMEHEHHEM 30 MKT
onmHoro coeauHeHust 1 (¢ur. 6Biii, iv). IToro He HAOIIOAAIOT, KOTJIA HCIONB3YIOT 15 MKr coeauHeHus | B Tex
K€ KOMOWHAITUSX, T.€. HE MPOUCXOIUT YIIYYIIEHUsI B BEDKHBAHUH WM pocTe ommyXonu (¢pur. 6Bi, ii). Curyanus
obpatHast, xorga wucnonb3ytor aHTH-CTLA4, tme 15 Mkr coenmHeHuss 1 B KOMOMHHpOBaHHOW 00pabOTKe
(dwur. 6Ci, ii) maroT onTUMaIbHYIO peakiuio, a 30 Mxr coequuaenus 1 He garoT (dur. 6Ciii, iv).

IIpumep 7. Habmonenne abckonanbHOTO 3¢ (deKTa MpH MCIONB30BAHUK COSTUHEHHsSI | B KOMOWHAITMH C
WHTUOUTOpPaMH KOHTPOJBHBIX TOYEK IMMYHHUTETA.

CxeMy 3KCIEepUMEHTAIBHOTO IMOAX0Ja MOKHO BuAeTh Ha ¢ur. 7A. KopoTko, 6-7 HEJAENbHBIM MBIIIAM
C57BL/6 HHBELHPYIOT S.C. B 06a 60Ka KICTKH MBIIIHHOM MenanoMbl B16-F10-OVA (2x10° kieTok Ha MecTo B
100 mK1). OIMyXOIsIM MO3BOJISIOT PA3BUBATBCS [0 MPHOTH3UTEIBHO 5-50 MM’, [OCIE Yero HHBEIHPYIOT i.p.
200 mxr antu-PD-1 (RMP1-14, BioXCell), antu-CTLA-4 (9H10, BioXCell) uan u30THII KOHTPOJIILHOTO aHTH-
tena (2A3, BioXCell) Ha mpmib (meHs -2). B geHp 0 B camyro OOJbBIIyIO W3 JABYX OMyXoied (HIpUOTU3UT.
50-75 mm’) mabenupytot 1. T. wmn coenuuenue 1 (15 MKr B 50 MKJT) HUTH TOIBKO HOCHTENb (HOCHT.). OCTaBIIyIO-
Cs OITYXOJIb OCTABIISIFOT HEOOPAOOTAaHHOW, M Ka)kAasi MBIIIb MTOJTYYaeT JOMOIHUTEIBHYIO 1.p. HHBEKIHIO TOTO JKe
AHTHTEJNA, KOTOPOE BBOAWIH B JIcHB -2 (cHOBa 200 MKT). AHTHTENa BBOJSAT €Ille 3 pa3a i.p. UHbEKIUCH KaKapIe 2
nmHs. B XoJe dKcrepuMeHTa U3MepSIoT 00beM Kak 00pa0OTaHHBIX, TaK U HEOOPAOOTaHHBIX OMyXOJIeH, KaK IMOJ-
poOHO omUcaHo paHee.

PesynbpTarel mokazansl Ha ¢ur. 7B. Pe3ynapTaThl MOKa3pBaroT, 4TO d()PEKTUBHO YHANSIOTCS HE TOJIBKO
OTyX0Ji, 00paboTaHHBIE KOMOMHAIIMEH aHTUTEN U COCTUHEHHs 1, HO YTO HEKOTOphIe HEOOpabOTaHHBIE COCEI-
HHE OITYXOJIM TaKOKe TIOKA3hIBAIOT PEAKIMI0 HAa KOMOMHUPOBAHHYIO TEPAIHIO, KOTOPYIO HE HAOIIOAAOT C JIFOOBIM
OITHIM CPEICTBOM.

[Mpumep 8. CynpeccopHble KIETKH MHUEJIIOUIHOTO MPOUCXOKACHHS BIMAIOT HA 3 (heKTHBHOCTh HU3KOH 10-
3Bl COEAMHEHHUS 1.

CyrmpeccopHble KiIeTkH MuensougHoro mnpoucxoxaeHus (MDSC) sBistoTcss HE3peabIMH MUEIOUIHBIMU
KJICTKaMU, KOTOPBIC MOT'YT TIOJaBIIATh UMMYHHBIH OTBET X03sMHA Ha OMyXOJH Heckonbkumu mytsmu (Qu et al.,
2016). ABTOpBI N300pETEHUs MCIOIB30BaIM HOKayTHPOBaHHBIX Mbimeid C57BL/6 ¢ rpaHynonurapHbBIM KOJIO-
HUecTUMYHpYIomuM (akropoM (GCSF) st momxydeHus MoseNu sl OLEHKH OyIyIiero NoTeHIMaNa Ui BO3-
MOJKHBIX KOMOMHHUPOBAHHBIX TEPAINNi, BKIIOYAIOMINX COSANHEHHNE | ¢ MOJIEKyIaMH, KOTOPBIE HHIHOUPYIOT HITH
OsokupytoT Oenku (HampuMep, uHaoneaMuH-2,3-nuokcurenady (IDO)), accormupoBaHHBIE ¢ PEKPYTMEHTOM U
¢dynkueit MDSC. GCSF - 0CHOBHOW PerynsTop MPORYIIUPOBAHUS W JIBIOKEHUS HEUTPO(HIIOB TakKe WUTpaeT
KPUTHUYECKYIO poiib B Murparuu u nponudepamnun MDSC (Li et al., 2016). C ucnonszoBannem GCSFR Hokay-
TUPOBAHHOM MOJEIH, IPEIIOKEHHOH aBTOpaMy U300pETEHHS, IPOBEPSIOT BO3MOXKHYIO POJIb TPaHyJIOIUTAPHBIX
MSDC B orpanndennu 3¢p¢GHEeKTUBHOCTH MOHOTepanuu (B CyOONTUMaIbHOU J03€) COemuHEeHHs | TIPOTHB KOJIO-
pexTanpHOI aneHokapuHOMBbl MC38.

Koportko, 6-7 HenenpHbIM MbImaM aukoro tuna C57BL/6 u gcsfr'/' MHBEIMPYIOT S.C. B 00a O0OKa KIETKH
MBILIIHOTO KOJTOpeKTampHoro paka MC38 (1x10° kerok Ha Mecto B 100 Mkir). OMyXOIIsiM MO3BOJSIOT Pa3BH-
BaThCA 710 NMPUOIH3UTEIBHO 5-50 MM, Tocie uero uaberupyroT 1.T. 15 MKr coenuuenus 1 wim HocuTenb (HO-
cur.) (50 mxi). O6beM 00pabOTaHHBIX OITyXOJIEH OTCIIC)KMBAIOT TaK, KaK ONMCAHO paHee B mpumepax 6 u 7.
CpaBHeHHE pa3Mepa OIMyX0Jel U BEDKUBAHUS MEKIY HHBCIUPOBAHHBIMUA COCTUHCHUEM | OMyXOJSIMH Y JUKOTO
tuna (wt) 1 HokayTupoBaHHbIX Mblei ¢ GCSFR MoxHO BuneTs Ha ¢wr. 8.

C yuerom posiir GCSFR B pekpyTMeHTE TpaHyJOIMTOB ATH JaHHBIE MPEIIONArafoT, 9YTO TaKas WHPWIbT-
panus KJIETOK IMMYHHOI CHCTEMBI MOXET OTpaHHIUBATHCA IIPOTHBOPAKOBOH 3 (HEKTUBHOCTHIO COeNMHECHNS | B
M3BECTHOH cybonTuManbHOM no3e (15 Mxr). KoMOnHanmm coeqnHeHNs | WM aHAJIOTOB C COSAMHEHUSAMH, KOTO-
pBIE MPENOTBPAIIAIOT PA3BUTHE TAKUX MMMYHOCYIIPECCHBHBIX KJIETOYHBIX HOIYJSAIMNA (HapuMep, HHTHOUTO-
pamu IDO), Takum 00pa3oM MOTYT NMPUBECTH K O0JIee XOPOIIeH MPOTUBOPAKOBOHN 3((HEKTHBHOCTH W YIIYUIIUTh
BBDKHBAHHE MAIIMCHTOB.

CrenpanucraM B 00JIaCTH TEXHHKH, K KOTOPOH OTHOCUTCS N300peTeHHE, CIeAyeT UMETh B BHIY, YTO BO3-
MOXXHBI MHOTOUYHCJICHHBIE €r0 MO (UKAINKY, HE BEIXOASIINE 32 IIPEAEIbl CYIIHOCTH U 00beMa H300peTeHNSI.

CcebLikn

Crnenyer MMeTh B BUAY, YTO €CJIM B HACTOSILIEM OITMCAHMM JIACTCSI CCHUIKA Ha JIIOOYIO IMyOJIMKAaIMIo M3
YPOBHSI TEXHHKH, 3Ta CChUIKA HE SBJISICTCS MPU3HAHKEM TOTO, YTO 3Ta MyOJIMKaIus o0pa3yeT 4acTh OOIIUX 3Ha-
HUH B TaHHOH 00JIACTH TEXHUKH, OyAb TO B ABCTpajny WM JII00O0# Ipyroi cTpaHe.
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OOPMVIIA U30BPETEHUA

1. Crioco6 nmedeHust OIyXO0JIH, BKIIOYAIONINi BBeICHHE CYOBEKTY, HYKIAIOMIEMYyCs B 3TOM, STIOKCHTHIIHA-
HOBOTO COEAWHEHWS W WHTHOWTOpa KOHTPOJBHOM TOYKM HMMYHHTETA; Tl MOKCHUTHIIIMAHOBOE COCIUHEHHE
BBOJIAT JIOKAIBHO B OITYXOJIb; TJIE ATIOKCUTHUTIINAHOBOE COSIMHEHNE MPEICTaBIsIeT cO00M coennHeHne (hopMyIIbl

)

D,

WJIH €T0 TEOMETPUIECKHI H30Mep WIIH CTEPEON30Mep WK (hapMarleBTHIECKH TPUEMIIEMYIO COJb,

rae R, mpencrasmnsier coboit Bomopoxa uimu C_g-aaKu,

R, mpencrasmisier co6oit -OH nmm -ORy;

R; mpencrasmisier co6oit -OH nmm -ORy;

R4 u R BBIOUparOT HE3aBUCHMO U3 Bogopoaa u C_¢-aJIKHIIa;
Rg mpencrarser coboit Bogopoa miu -R;

R, mpencrasnser coboit runpokcu mwiu OR o;

Rg mpencrarnser coboit Bogopoxa wim C_g-aJKui;

Ry mpencraBmsier coboit -Ciyp-ankmi, -C,pg-anmkenmt, -Cyyp-amkusm, -C(O)Cy-ankui, -C(O)C, -aakeHu,

-C(0)Cypp-aytKuHILI, -C(0)-C; ¢-IMKII0ATKHI, -C(0)C.jg-amkmt-C;_¢-IIKITOATKILT,

-C(0)Cy. p-anmkermn-Cs ¢-

ok,  -C(O)Cy. p-amkuamn-Cs ¢-mukinoankui, -C(O)-apwt, -C(O)Cyjg-anmkmnapi, -C(O)Cy. g-aIKeHIIapuI,
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-C(O)Cyp-amxunmnapun,  -C(O)Cyjg-amkiwi-C(O)Ry;,  -C(O)Cy jp-ankernn-C(O)R;y, -C(O)C,.jp-anmxuamt-C(O)Ry;,

-C(O)Cy.jp-amxun-CH(OR)(OR ),  -C(O)Cy.jp-amxkemmn-CH(OR;)(OR ),  -C(O)Cy.jp-amxummn-CH(OR)(ORy),

_C(O)CI-IO'a-HKHH-SRIIs -C(O)Cz_]()-a.HKeHI/IH-SR“, -C(O)Cz_l()-aHKI/IHI/IH-SRn, -C(O)Cl_lo-a.HKI/IH-C(O)ORI1’ _C(O)CZ-IO'

amkenm-C(O)ORy;,  -C(0)Cy.jp-amxummn-C(O)OR;y,  -C(O)C.jo-amxmn-C(O)SRyy,  -C(0)Cy.jp-anxenmn-C(O)SRy;,
0

/\ O

— /N
C(O)C._1panmn R cO)YC R
-C(0)C, jg-amcummn-C(O)SR , (O)C+-10 "o, (O)Ca.1qankerun "o

O
_C(O)Cz.‘]oaﬂKMHMn_A_RH ;

R mpencraBmnsier coboit -Cy_g-ankmi, -C,_g-amkenunn, -C,_g-ankuami, -C(O)C _¢g-amkui, -C(O)C,_¢-amKeHnI,
-C(0)C,¢-amxunnin, -C(O)-apui, -C(O)C,_¢-anxunapui, -C(O)C,_¢-ankenmmapmi uinu -C(O)C,_g-aIKHHATAPIIT 1

Ry mpencrasnser coboii Bogopon, -Ci_jp-ankun, -C,.jg-amkeHun, -C,.jo-alkuHmi, Csg-IIAKIOATKWIT I
apu,

riae TepMHH "apun" TpH UCTIONL30BAaHWUU B BBINICYKAa3aHHBIX 3HAYCHHAX pamukaioB o3HadaeT Cg-Ci4-
YWIEHHYI0O MOHOIMKIHYICCKYIO, OMIHMKINYECKYI0 WM TPULIUKIMYECKYI0 KapOOIMKIMYECKYI0 CHCTEMY, HUMEIO-
IIYIO 10 7 aTOMOB B KaXXJIOM I[MKIIC, IPHYEM IO MEHBIIICH Mepe OJUH LMK SBIICTCS apOMaTHYCCKIM;

IJIc MHTHOUTOP KOHTPOJIBHOW TOYKU MMMYHHUTETa IMPEICTABISET COOOW aHTUTENO MPOTHUB OeiKa 3arpo-
rpammupoBanHoit rubenu 1 (PD-1) wim aHTUTENO MPOTHUB IUTOTOKCHYECKOTO T-TMM(pOIUTACCOIMUPOBAHHOTO
6enka 4 (CTLA-4) n

IJIc OITyXOJb SBISICTCS OIyXOJIBIO C BPOXKACHHOW U MPHOOPETCHHOW PE3HCTECHTHOCTHIO MO OTHOIICHUIO K
MOHOTEPAINH HHIHOUTOPOM KOHTPOJIFHONW TOYKH HMMYHHUTETA.

2. Crioco0 JiedeHus] WM TPEIyIPEx ACHUS OTHONW WIIM HECKOJBKHX CTOPOHHHX OIyXOJIeH y CyOheKTa,
BKITIOYAIOIINI BBEJCHHUE CYOBEKTY, HYKAAIOMEMYCSl B 3TOM, SIIOKCUTHTIIMAHOBOTO COCIUHEHUS M MHTHOUTOpA
KOHTPOJBHON TOYKM MMMYHHTETA, NMPUYEM YKa3aHHOE AIOKCHUTHITIMAHOBOE COCAWHEHHE BBOISAT JIOKAJIHHO B
OITyXOJIb, OTIMYHYIO OT YKa3aHHOI OJHON MM HECKOJNBKHX CTOPOHHHX OITyXOJIeH; T/Ie STIOKCHTHTIINAHOBOE CO-
eJMHEeHHE TIPEeICTaBIseT coooli coenmuuerune Gopmysi (1)

@,

WM €r0 TCOMETPUYECKUN H30MEp WU CTepPeor3oMep Win (HapMaleBTHYCCKH IPUEMIEMYIO COJIb,

rae R mpencrasnser coboit Bomopo win Cy_g-aIKuUT;

R, mpencrasnser cob6oit -OH mim -ORy;

R; mpencrasmisier co6oit -OH nmm -ORy;

R4 u R BBIOUparOT HE3aBUCHMO U3 Bogopoa u C_¢-aJIKHIIa;

R¢ ipencrasisier coboit Bomopoa uiu -Ro;

R; npencrasisier coboit runpokcn uimm OR jg;

Rg ipencrasisier coboit Bomopoa nin C_g-aJ Tk,

Rg MPEACTaBIACT co0oit -Cl_zo-aHKI/I.H, -Cz_zo-aJ'IKeHI/IH, -Cz_zo-aHKI/IHI/I.H, -C(O)Cl_z()-aHKI/IH, -C(O)Cz_z()-a.HKeHI/I.H,
-C(O)Cypp-ayKuHLI, -C(0)-C; ¢-IMKI0ATKHI, -C(0)C.jg-amkmt-C;_¢-IIKITOATKILT, -C(0O)Cy.p-anmkeHmn-Cs ¢-
ok, -C(O)Cy. p-amkuamn-Cs ¢-muknoankui, -C(O)-apmwr, -C(O)Cyjg-anmkmnapi, -C(O)C,. g-aIKeHIIapuIL,
-C(O)Cz 10-AJIKUHWJIapHIL, -C(O)CI_IQ-EUIKI/IJ'I-C(O)Rl 1» -C(O)Cz_l()-aﬂKeHI/III-C(O)Rl 1» -C(O)Cz_ 10-aJ'IKI/IHI/I.H-C(O)R1 1»
-C(0)C\.jp-amxun-CH(OR; )(ORyy),  -C(O)Cypjp-anmkernn-CH(OR;)(ORyy),  -C(O)Cy.jo-anmxunmn-CH(OR)(ORy),
-C(O)Cl_l()-aﬂKI/IJ'I-SR“, -C(O)Cz_l()-aﬂKeHI/UI-SR“, -C(O)Cz_l()-aﬂKI/IHI/UI-SR“, -C(O)Cl_l()-aﬂKI/IJ'I-C(O)OR“, -C(O)Cz_l()-
a.HKeHI/IH-C(O)ORI 1» -C(O)Cz_lo-a.HKI/IHI/IH-C(O)ORI 1» -C(O)Cl_lo-a.HKI/IH-C(O)SRI 1» -C(O)Cz_lo-a.HKeHI/IH-C(O)SRI 1

@]

/\ O

— _ /N
C(O)C1.qpankmn R
-C(0)Cy. g-anmxurmn-C(O)SR (0)C1-10 "o, C(0)Cy.1pankenun Ry -

o)
/N R
"

—C(O)Co.1pankurmn
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Ry mpencraBmsieT coboii -C_g-amkun, -C,_g-ankenmi, -C,_g-ankuamwi, -C(0)C_¢-amkmi, -C(O)C,_¢-amkeHm,
-C(0)Cy¢-anxunmn, -C(O)-apui, -C(O)C, ¢-ankunapmi, -C(0)C,_¢-ankenmnapwn win -C(O)C, ¢-alTKuHIIAPUT U

Ry mpencraBnser coboii Bogopon, -Ci_jp-ankun, -C,.jg-amkeHun, -C,.jo-ankuami, Cs_g-IIAKIOATKWIT A
apu;

riae TepMHH "apun" TpH UCTONL30BaHWUU B BBINICYKA3aHHBIX 3HAUCHHAX pamukaioB o3HadaeT Cg-Ci4-
YJICHHYI0 MOHOIMKJIMYECKYIO, OWUITUKIMYECKYI0 WIIM TPUIIUKIUYECKYI0 KapOOIMKINYECKYI0 CUCTEMY, WMEIO-
IIyI0 IO 7 aTOMOB B Ka)KJIOM IHKJIE, IPUYEM TI0 MEHBIIIEH Mepe OJMH UK SBJISETCS] apOMATUIECKUM;

IJie UHTHOUTOP KOHTPOJBHOM TOYKM UMMYHHTETA TPEACTABISET COOOW aHTHTENO MPOTHUB Oenka 3ampo-
rpammupoBanHoit rubenu 1 (PD-1) wim aHTUTENO MPOTHUB IUTOTOKCHYECKOTO T-TMM(pOIUTACCOIMUPOBAHHOTO
6enka 4 (CTLA-4);

IJIc CTOPOHHSISI OMYXOJb TPEACTABISCT COOOH OMyXOJb, OTIIMYHYIO OT TOW OMYXOJH, B KOTOPYIO BBOMST
SMOKCUTHUTITHAHOBOE COCIUNHCHHC;

IJIc CTOPOHHSS OIYXOJIb MPEACTABISIET COO0H APYryI0 NEPBUYHYIO OMYXOJb WM METACTATHYECKYIO OIY-
XOJIb U

TJIe OIyXO0Jb, B KOTOPYIO BBOJST SMOKCUTHIIIMAHOBOE COCIUHEHUE, SIBIISETCS OMyXOJIBIO C BPOXKISHHOW U
MIPHOOPETEHHONW PE3UCTEHTHOCTHIO 10 OTHOIIEHHUIO K MOHOTEpPANTUU MHTHOUTOPOM KOHTPOJBHOW TOYKH MMMY-
HUTETA.

3. Croco6 1o 1.1 wiu 2, B KOTOPOM 3IOKCUTUTIIMAHOBOE COSAMHECHNE HITH €r0 (papMaleBTUIECKH PUEM-
JIEMYIO COJIb BBOJISIT TIOCPEACTBOM MHTPATYMOPATLHOW HHBEKITHH.

4. Cnoco6 mo mro6omMy u3 M. 1-3, B KOTOPOM MHTHOUTOP KOHTPOJHHOW TOYKH MMMYHHTETa BBOJST CHC-
TEMHO.

5. Cnoco0 1o m.4, B KOTOPOM HHTHOUTOP KOHTPOJBHON TOYKH MMMYHUTETA BBOIAT IMOCPEACTBOM HapeH-
TepaJbHON UHBCKIIHH.

6. Crioco6 1o Jro6oMy U3 mil.1-5, B KOTOpOM MPUMEHSIETCS. OJHO WIIM HECKOJBKO U3 CICAYIOIIUX OMpec-
JICHUM:

(1) R, mpencrasmisier coboit -CHs;

(ii)) R, m R; BeOupator HezaBucmmo u3 -OC(O)Cyp-ankmma, -OC(O)C,.p-amkenuna, -OC(O)C,.0-
ankuamia, -OC(0)-Csg-muknoankuna, -OC(0)C. jg-ankmi-Csg-miuknoankmia; -OC(0)Cy.jp-amxeHmn-Cs -
nukinoankuna, -OC(0)C,.jp-ankuami-Cs g-miukioankuia, -OC(0)apuna, -OC(0)Cy_jp-ankumapuna, -OC(O)C,.o-
ankenmwnapmwia, -OC(0)C, jp-ankuamnapmna, -OC(0)Ci.p-ankun-C(O)R;;, -OC(O)C,.jg-ankermn-C(O)R;,
-OC(O)Cz_lo-aHKI/IHI/IH-C(O)RI 1» -OC(O)Cl_lo-aHKHH-CH(ORI 1)(OR1 1), -OC(O)Cz_lo-aHKeHI/IH-CH(ORI 1)(OR1 1),
-OC(0)Cy.jg-amxkuann-CH(OR)(OR ), -OC(O)C.jp-amkmn-SR;;, -OC(0)C,.jg-ankenmn-SR;;, -OC(O)Cy o~
ankuHWI-SR;,  -OC(0)C; g-anxkmn-C(O)OR;;, -OC(0)C,.p-ankerun-C(O)ORy;,  -OC(O)C,.jp-ankuHmI-
C(O)ORy, -OC(0)C_jg-amxmin-C(O)SR 1, -OC(O)C,.jg-amkenmn-C(O)SR; u -OC(0)C,._jp-ankuamin-C(O)SR;

(ii1) R4 u Rs BeIOMparoT, kaxaeiid He3aBucumo, u3 H u -CHj;

(iv) Rg mpencraBuser coboit Bomopox, -C(O)Cg-ankuia, -C(O)C,e-ankenmi, -C(O)C,¢-aIKNHUI HIH
-C(O)apuu;

(v) R; mpencraBnsier coboii ruapokcuin, -OC(O)C,¢-amxun, -OC(0O)C,¢-amkennn umu -OC(0)C,4-
ATKUHWI U

(vi) Rg mpeacrasisier co6oit H nmm -CHs;

rae TepMHH "apui" TPH UCTONL30BaHWUU B BBINICYKAa3aHHBIX 3HAYCHHAX pamukaioB o3HadaeT Cg-Ci4-
YJICHHYI0 MOHOIMKJIHYECKYIO, OWUITUKIMYECKYI0 WM TPUIIUKIUYECKYI0 KapOOIMKINIECKYI0 CUCTEMY, HMEIO-
IIYIO 10 7 aTOMOB B KQXXJIOM I[MKIIE, IPHYEM IT0 MEHBIIICH Mepe OJWH IUKII SIBICTCS apOMATHICCKIM.

7. Croco6 mo 1m.6, B koTopoM R, u R; BeiOuparor HezaBucumo u3 -OC(O)Cyp-ankmma, -OC(0)C,.0-
aJIKCHMIIA, -OC(0)C,.yp-ankuHmIA, -OC(0)-Cs_¢-1mKIT0aTKIIIA, -OC(0O)Cy_jp-anmkmi-Cs_¢-IIMKI0ANIKUIIA;
-OC(0)C,.jg-amkenmn-C,_¢-rmuknoankuia, -OC(0)C,.jg-ankuami-Cs ¢-1iuknoankmia u -OC(O)apmuna;

rae TepMuH "apui" TpU UCIOJB30BAaHUU B BBILNIEYKa3aHHBIX 3HAUCHHAX paaukaioB o3HadaeT Cg-Ci4-
YICHHYI0 MOHOIMKIMYCCKYIO, OHIIMKINYCCKYIO WM TPUIUKIMYCCKYH0 KapOOUUKIMYECKYI0 CHCTEMY, UMCIO-
IIyI0 IO 7 aTOMOB B KXKJIOM ITHKJIE, TPHYEM TI0 MEHBIIIEH Mepe OJUH IIUKII SBISETCS apOMATHIECKUM.

8. Crioco6 mo 1.6 wim 7, B koTopoM R, u R; BeiOuparot Hezasucumo u3 -OC(O)C | ,g-anmkmina, -OC(O)C,50-
ankermia u -OC(0O)C,_,g-aKuHATIA.
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9. Cnoco6 no 1.1 nim 2, B kotopoM coenunenue ¢popmyisl (1) mpeacrasiser coboii coennHenue GopmyIisl

)

()

WJIM €T0 TEOMETPUUECKHIA N30MeP HITH CTEPEON30MepP HITH (hapMareBTUISCKH PUEMIIEMYIO COJTb;

rae Rg, R; 1 Ry umeror 3HaueHus1, ykazanHsie B 1. 1.

10. Crioco6 mo mobomy u3 1. 1-9, B KOTOPOM PTMOKCUTHIIIHAHOBOE coenuHeHne Gopmyisl (I) BeiOuparoT
W3 TPYMIbL, BKIIOYAIOIEn

12-turnonn-13-(2-metundyranonn)-6,7-amokcu-4,5,9,12,13,20-rekcaruipokcu- 1 -TuriamueH-3-oH;

12,13-mu(2-metunodyranonn)-6,7-amokcn-4,5,9,12,13,20-rekcaruipokcu- 1 -TUrineH-3-oH;

12-rexcanomi-13-(2-meTunOyTanowmn )-6,7-3mokcu-4,5,9,12,13,20-rekcaruipokcu- | -TUriueH-3-0H u

12,13-gurexcanoun-6,7-smnokcu-4,5,9,12,13,20-rekcaruipokcu- 1 -Turinen-3-oH;

WK X (HapMareBTHICCKH TPUEMIIEMBIX COJICH.

11. Cmoco6 mo mo6omy u3 mm.1-10, B KOTOPOM HHTHOUTOP KOHTPOJIBHOW TOYKM UMMYHHUTETa BBOJSAT B
BHUJIC HCCKOJBKUX J03.

12. Cnoco6 1o .11, B KOTOpOM HECKOJBKO JI03 BBOJSAT 10, OTHOBPEMEHHO W/WJIM TIOCIE BBEJICHUS TIOKCH-
TUTJIMAHOBOTO COSIMHEHUS WIIH ero (hapMarieBTHYECKH MTPHUEMIIEMOM COJIH.

13. HaGop st ucTionb30BaHuUs B criocode 1mo Jro0oMy 13 il 1-12, BKITIOYAIOINi KOMIIO3HUIINIO, COIEpIKa-
Y0 SMOKCUTHUTINAHOBOE COCTUHEHNE, W KOMIIO3UIINIO, COJACPKAIIYI0 HHTHOUTOP KOHTPOJIBHON TOYKH UMMY-
HUTETA; TJe SIMTOKCUTUTINAHOBOE COSTUHEHHE MPECTaBIseT coOoii coemunerue Gopmyasl (1)

@,

WJIM €T0 TEOMETPUUECKHIA N30MEP HITH CTEPEON30MepP HITH (hapMareBTUISCKH PUEMIIEMYIO COJTb,

rae R mpencrasnser coboit Bomopo wiu Cy_g-aIKuT;

R, mpencrasnser coboit -OH mm -ORy;

R; mpencrasnser cob6oit -OH mim -ORy;

R4 u Rs BBIOMparoT He3aBuCUMO U3 Bojopoa u C; ¢-akuia;

Rg mpencrarser coboit Bogopoa miu -R;

R; mpencrasmisier coboit runpokcn mim OR jg;

Rg pencrasmisier co6oit Bomopoa nin C_g-aIKuT,

Rg MPEACTaBIACT co0oit -Cl_zo-aHKI/I.H, -Cz_zo-aJ'IKeHI/IH, -Cz_zo-aHKI/IHI/I.H, -C(O)Cl_z()-aHKI/IH, -C(O)Cz_z()-a.HKCHI/I.H,
-C(O)Cypp-ankuHmI, -C(0)-C5_¢-IMKIIOATKHIT, -C(0)C,.jg-anmkui-Cs_¢-ITUKITIOATKIIT, -C(0)C,. p-ankenmt-Cs -
mukoankiy,  -C(O)Cy.jp-amxuHmn-C; g-ipkmnoanki, -C(O)-apwn, -C(O)Cyp-ankmmapuin, -C(O)C,.jp-aTKeHUIapw,
-C(O)Cz_lo-a.HKI/IHI/IHapI/I.H, -C(O)Cl_lo-aHKHH-C(O)RI 1» -C(O)Cz_lo-a.HKeHI/IH-C(O)RI 1» -C(O)Cz_l()-aHKI/IHI/IH-C(O)RI 1
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-C(O)C.jp-amxun-CH(OR)(OR ), -C(O)Cy.jp-amkermn-CH(OR )(OR ), -C(0)Cy.g-anmxummn-CH(OR )(OR ),
-C(O)Cl_lo-aﬂKI/UI-SR“, -C(O)Cz_lo-aﬂKeHI/Iﬂ-SR“, -C(O)Cz_l()-aﬂKI/IHI/IH-SR“, -C(O)Cl_l()-aﬂKI/IH-C(O)OR“, -C(O)Cz_l()-
aHKeHI/IH-C(O)ORI 1» -C(O)Cz_10-3JIKHHI/IH-C(O)OR1 1» -C(O)Cl_lo-aHKI/IH-C(O)SRI 1» -C(O)Cz_lo-aHKeHI/UI—C(O)SRl 1

O o]
—C(O)C-1oanmn—L—R . —C(0)Cp.1oankerun—L—R;

-C(O)Cy.jp-amxurmn-C(O)SR W

O
—C(O)C2_1oanKMva—LR11 ;

Ry mpencraBmsieT cob6oit -C_g-amkun, -C,_g-ankenmi, -C,_g-ankuami, -C(0)C_g-amkmi, -C(O)C,_¢-amkeHm,
-C(0)Cy¢-anxunmn, -C(O)-apui, -C(O)C ¢-ankunapmi, -C(0)C,_¢-ankenmnapwi win -C(O)C, ¢-aTKuHIIAPUT U

Ry; mpencraBnser coboit Bomopon, -Ci_jg-anmkmn, -C, jg-ankeHm, -C, jg-adkuHui, Cs.¢-IIHUKIOATKUIT WIH
apu,

rae TepMHuH "apui" TpU UCIOJB30BAaHUU B BBILNIEYKa3aHHBIX 3HAUCHHMAX paaukaioB o3HadyaeT Cg-Ci4-
YJICHHYI0 MOHOIMKJIMYECKYIO, OWUITUKIMYECKYI0 WIIH TPHUIIUKIUYECKYI0 KapOOIMKINYECKYI0 CUCTEMY, MMEIO-
IIyI0 IO 7 aTOMOB B Ka)KJIOM IHKJIE, IPUYEM TI0 MEHBIIIEH Mepe OJMH UK SBJISCTCS] apOMATHIECKUM;

1 TJi¢ MHTHOUTOP KOHTPOJIBHOW TOYKHM MMMYHHUTETA MPEACTABISET COOOH aHTHTENO MPOTUB OelKka 3ampo-
rpamMupoBaHHoi TrOenn 1 (PD-1) win aHTHTENO MPOTHB MUTOTOKCHIECKOTO T-TMMQOIMTACCOITMUPOBAHHOTO
oenka 4 (CTLA-4).

14. Habop mo m.13, BKIIOYAIOMMA OTHY WJIH HECKOJBKO 103 SMOKCUTHUTINAHOBOTO COSAWHECHHS U OJHY
WA HECKOJIBKO JI03 HHTUOUTOpA KOHTPOIBHON TOYKH UMMYHUTETA.

15. Ha6op mo .13 wim 14, BKIIOYArOIIHIT:

(i) omHY WM HECKOJBKO JI03 SMOKCHTUTIHAHOBOTO COCIMHEHUS B COCTABE UIS TOIUYECKOTO BBCICHUS H
OJTHY WJIM HECKOJIBKO JI03 HHTHOUTOPa KOHTPOJILHOW TOYKH HMMYHHUTETA B COCTAaBE JJIs BBEIACHUS ITOCPEICTBOM
MHBEKIUU W

(i) oJHY 103y SMOKCHUTHUIIIMAHOBOTO COCTUHCHHUS B COCTAaBE JJIS MHTPATYMOPATbHOW MHBCKIMUA H OIHY
WJIM HECKOJIBKO JI03 MHTMOUTOPa KOHTPOJIBHON TOYKM UMMYHHTETA B COCTABE JJIsI BBEACHHS MOCPEACTBOM MHB-
eKIIHH.

(cp.) - Coen. 1 Coen.3  PMA
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