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OIIMCAHUE U30BPETEHUA
2420-563042EA/17
COAEP/KAIIAA HYKJTEMHOBYIO KHCJIOTY JIMIINAHAS HAHOYACTHLHA U
EE IIPUMEHEHHUE

OOGnacTh TEXHUKH, K KOTOPOH OTHOCUTCS M300peTeH e

[0001] Hacrositnee nzoOpereHrne OTHOCUTCS K JIMITUAHBIM HAHOYACTHUIAM, COIEPIKALIIM
HYKJIEMHOBYIO KHUCJIOTY, KOAUPYIOIIYI0 XUMEPHbIH aHTUIE€HHbINH peuentop win T-KJIeTO4YHbIN
peuenTop, K Crnoco0y 3KCIPEecCHd XMMEPHOIO aHTHIEHHOTO pEeLenTopa WM 5K30reHHOro T-
KJIETOYHOTO pEeLeNTopa B TMPEACTABISIOLIEM MHTEPEC HMMYHOLUTE C HCIOJIb30BaHHEM
JUMUAHBIX HAHOYACTHI, K UX (apMaleBTHYECKOMY TPUMEHEHHIO H TOMY MOJOOHOMY.

YpoBeHb TeXHHKH H300peTeHHs

[0002] Hayunble wuccinenoBaHuss B 00JacCTH NPOTHBOPAKOBOM HMMMYHOTEPANUU C
ucnonszoBaHueM CAR-T-knerok wumn TCR-T-kneTok, BBOOUMBIX C T'€HOM XHMEpPHOTIO
anturenHoro penentopa (CAR) wmu T-xierounoro penenropa (TCR), momyueHHOro w3
PaKOBBIX aHTHIeH-CENMPUIHBIX KHJUIEPHBIX T-KieTOK, ObIcTpo mpoasuratotcsi. CoBpeMeHHas
CAR-T-knerounass Tepammsi, Takas kak Kymriah (ToproBoe HamMmeHOBaHWE) U Yescarta
(ToproBoe HamMeHOBaHHE), KOTOpble Obutn omoOpennl B CIIA, oOprdHO BKIHOYaeT B cebs
nonyueHne CAR-T-knerok myrem Tpanchekumu T-kieTok, COOpaHHBIX y MALUEHTOB I'€HAMH
CAR ex vivo C HUCIOJNIb30BAaHUEM BUPYCHBIX BEKTOPOB, TAKHX KaK JIEHTUBUPYCHBIN BEKTOp, U
BeeaeHne HTux CAR-T-knerok mnamuentam. OmHAKO 3TOT CHOCOO HMMEET HEOOCTATOK,
3aKJIOYAOIUNACA B TOM, YTO CTOMMOCTb MPOU3BOACTBA CTAHOBUTCSI BBICOKON H3-3a CTOUMOCTHU
KYJIbTUBHPOBAHHUS KJIETOK U IOJIyUYE€HUs] BUPYCHBIX BEKTOpOB. Ecnmm m3buparenbHOe BBeneHHE
CAR wunu sx3orenHoro TCR B MMMyHOUUTBI, Takue Kak T-KJIE€TKH, BO3MOXKHO In Vivo, TO
noJy4eHue ex vivo He Tpedyercs, n MoxkeT ObiTh co3naHa CAR- nin TCR-uMmyHOKIETOUHAS
Tepamnus ¢ HU3Koi cebecroumoctrro nonydyenus. Kpome toro, ecniu CAR wnum sx3orennsiii TCR
MOJKHO M30MpaTeIbHO BBOAWTh B HMMYHOLUTHI, Takue Kak T-kjeTku, ex vivo 0e3
UCTIOJIb30BAHUSI BUPYCHBIX BEKTOPOB, TpeOyromux OOnbLINX (PMHAHCOBBIX 3aTpaT, 3aTpaThl Ha
TECTHPOBAHUE OCTATKOB BUPYCA U T.JA. OYAYT MCKIFOUEHBI, U MOKeT ObITh co3nana CAR- wm
TCR-UMMyHOKJIETOUHAS Tepanus ¢ HU3KOH ce0eCTOUMOCTBIO TIOJy4YEHUSI.

[0003] Coobmanoce 00 ex vivo wimm in vivo tpaHchekmmun CAR B T-knerku ¢
HCIOJIb30BAaHNEM HAaHOUACTUL], coneprkauiux arperatsl kogupyromein CAR nmnasmuanoi JIHK u
KaTHOHHOTO TOJIUMEPA, KOTOPbIE MOKPHIThl HEKATHOHHBIM IOJHUMEPOM, KOHBIOTHUPOBAHHBIM C
¢parmentamu antu-CD3 anTurena (IlarentHeiit nokymeHT 1, HenmareHTHBIN nokymeHT 1) mmm
HAHOHOCHUTENb, COAEpKAIUN  ME30MOPUCTBIA  JUOKCHI KPEMHHs, HHKAINCYJUPYIOIIHH
kogupyromyro CAR JIHK B mnopax ¥ MOKPBITBI JIMNUAOM, IOBEPXHOCTh KOTOPOTrO
momuduuuposana antu-CD3 anturtenom n (IlaTeHTHBINH JOKYMEHT 2).

[0004] TTomumo 3TOrO, coobmanock 0 crnocodax mocraku MUPHK B kieTKy-MHIIEeHb
nyteM uHKarcyiauposanus nenesoi MUPHK B «imnupnble HaHouactuie! (JIHY)», kotopsie He
UMEIOT BHYTPEHHEH CTPYKTYpbl MOP M COCTOAT W3 KATHOHHOIO JIMIKZA, HEKAaTHOHHOTO

BCIIOMOTaTCJIbHOI'O JIUINUAA U JIUTaHd AJist JOCTAaBKH B KJICTKY-MHUIICHbD. HaHpHMep, COO6H_[aJ'IOCb



o tpaHchekumu MHPHK ex vivo wmm in vivo gng CD45 B T-kinerku ¢ HCHOJIb30BAHHUEM
¢parmenta antH-CD4 anTtHTena B kaudectBe neneBoro suraHaa (IlaTeHTHbI ROKYMEHT 3,
HenareHnTHbIil 1OKyMeHT 2).

[0005] OmHako DO HACTOSALIErO BPEMEHU HET COOOLIEHHH O TOM, YTO HYKJIEHHOBAs
kucyora (Hanpumep, MPHK, JTHK), komupyromas CAR unu sk3orennsiii TCR, usbuparenpHo
BBOAUTCSA B UMMYHOLIUTBI, Takue Kak T-kieTku, ¢ ucrnonb3osanueM JIHY.

COoucox JOKYMEHTOB

ITaTeHTHbBIE JOKYMEHTbI
[0006]
IMarenTHbili nokyMeHT 1: 3asBka Ha mateHT CIIIA 2017/0296676

[TaTenTHbIid foKyMeHT 2: 3asiBka Ha nateHT CIIIA 2016/0145348

[TaTeHTHBIN TOKYMEHT 3. MexxayHapoHas naTeHTHas 3asBka WO 2016/189532
HenaTeHTHBIEC JOKYMEHTBI

[0007]

HenarentHelit nokyment 1: Nature Nanotechnology 12, 813-820 (2017)
HenarenTHeiii nokyment 2: ACS Nano, 2015, 9 (7), 6706-6716

CymHocTb H3o0pereHust

TexHuueckas: npodiiema

[0008] Llenmpro HacTOsiero W300pETEHHs SIBISIETCS CO3JAHME HOBOW TEXHOJOTHH
TpaHC(hEKLUNH, TIPH TTOMOIIH KOTOpoH MOKHO 3¢ ¢pextnBHO BBoauTh CAR mnn sx30reHHsnii TCR
nU30MpaTenbHO B HMMMYHOLIUTBHI, TaKMe Kak T-KJIE€TKM, in Vivo WIM €X Vivo, TeM CaMbIM
obecieunBass CAR- wunun TCR-UMMyHOKJIETOYHYIO TEpanui C HHU3KOH Ce0eCTOMMOCTBIO
nonydeHus. JIpyrod Lenbl0 HACTOSIIEro M300peTeHus sBISIEeTCsl co3naHue Oosee Oe3omacHOM
CAR- nmu TCR-MMMyHOKJIETOYHOH Tepamuu, KOTOpash He MMeeT MpoOieM C aHTUT€HHOCTBIO
BUPYCHBIX OEJIKOB.

Pemenue npodieMbl

[0009] ABropbl HacTosilIero W300peTeHUs] MPOBEIM WHTEHCHUBHBIC HCCIIENOBAHHS B
NOTBITKE JTOCTUYb BBIICYNIOMSIHYTBIX IleJiell ¥ mpeycnend B 3((HEKTUBHOM BBEIECHUH
HYKJIEMHOBOW KucioThl, komupyromeid CAR wmm sk3orenssiii TCR, wm30uparenbHo B
UMMYHOLIUTBI, TaKue KakK T-KJETKH, in vivo U ex vivo ¢ ucnosnb3oBanreM JIHY, uto npusesno k
CO3JTAaHUIO HACTOSIIETO NU300PETEHUSI.

[0010] CooTBeTCTBEHHO, HACTOSIIEE H300PETEHHE OTHOCUTCS K CIIEAYIOIIEMY.

[1] JlununHas HaHOYACTHIIA, COAEPIKAILAs CAEAYIOIIHE 3JIEMEHTHI () - (C):

(a) HYKJIGMHOBYIO KHCJIOTY, KOIUPYIOINYI0O XHMEPHBIH AHTHUIEHHBI pPELEenTop WU
5K30TeHHBIN T-KJIETOUHBIN peLenTop;

(b) xaTHOHHBIH TUTTUA; U

(c) HEKaTHOHHBIH JIMITHL,.

[2] Jlunupnas HaHOuWacTMUa 1o IL.[l], rae BbIlEyKa3aHHbI KATHOHHBIN JIMIHI
MpeICTaBiIsieT COO0H COeAMHEHNE, TIPECTaBICHHOE CTPYKTYpHOU opmyoit (I):

[0011]



rae

L' npencrasisier co6oii Ci. alKMICHOBYIO rpyiy, Ch o ANKSHHICHOBYIO [PYIITY HIIH
C3.20 aNKaMEHUJIEHOBYIO TPYIIIY,

n npeacraBiiseT coboi uenoe unucio 0 umm 1,

R' npencrasisier coboit

(1) arom BoOpO~A,

(2) munebinyro Cjj; aNKWIBHYEO TPYMIy, HEOOS3aTENbHO 3aMEIEHHYI) OJHUM WU
IBYMsI 3aMECTUTEJISIMH, BIOpaHHBIMU U3 JTUHEHHON C1 5y alKWJIBHOW Tpynmbl U THHEHHOH Cjy.0n
AJKEHUJIBHOM IPYIIIb,

(3) muneitnyr0 Cy.p ANKEHWIBHYIO TPYIIY, HEOOS3aTENbHO 3aMELIEHHYIO OJHUM MU
IOBYMsI 3aMECTUTEJISIMH, BbIOpaHHBIMU U3 JTUHEHHON C1 5y alKWIBbHOU Tpynmbl U THHEHHOH Cjy.0n
AJKEHWJIbHOM TPYMIIbL, WIH

(4) muueiinyio C3) allKaqUEHWIBHYIO TPYIIY, HEOOS3aTeIbHO 3aMEIICHHY0 OJHUM MU
IOBYMsI 3aMECTUTEJISIMH, BbIOpaHHBIMU U3 JTUHEHHON Ci 5y alKUIBbHOU Tpymmbl U tuHEeHHOH Cyon
AJKEHUJIbHOM TPYIIILL,

R? MPEICTABIIIET COOOM -CH»-O-CO-R’, -CH,-CO-O-R® unu -R°,

R? npeacTasJsieT coOoi —CHZ—O—CO—R(’, —CHZ—CO—O—R6 WU —R6,

R* npeacTassieT coOO0 aToM BOIOPO.a, -CHZ-O-CO-R7, -CHz-CO-O-R7 v -R’,

RS, R°uR’ Ka)KJIbIi HE3aBHCUMO MPECTABISAET COOOM

(1) munetinyro Cjj; aNKWIBHYKO TPyIIy, HEOOS3aTeNbHO 3aMEIIEHHYK) OJHUM WM
IBYMsI 3aMECTUTEJISIMH, BbIOpAaHHBIMU U3 JIUHEHHOW C1 5y alKUJIBHOU TPymibl U JTUHEHHOH Cyn
AJKEHWJIbHOM TPYMIIbL,

(2) muneitnyro Cr.p AJKEHWIBHYIO TPYINY, HEOOS3aTENbHO 3aMELICHHYIO OIHUM MU
IBYMsI 3aMECTUTEJISIMH, BIOpaHHBIMU U3 JTUHEHHON C1 5y alKUIBbHOW Tpynmbl U uHEHHOH Cjy0n
AJKEHWJIbHOMN TPYTIIIbL, WIH

(3) nuueiinyro C35; alKaqUEHWIBHYIO TPYINY, HEOOSI3aTEIbHO 3aMEIIIEHHYIO OJHUM WJTH
IBYMsI 3aMECTUTEJISIMH, BBIOpAaHHBIMU U3 JIMHEHHOW C1 5y alKUIBbHON Tpynmbl U tuHEeHHOH Cjyn
AJIKEHUJIBHOM IPYIIIb,

R8 1 RY, xaxxapiii HeE3aBUCUMO TpeacTaBisieT co0oi Ci.¢ ANKUIBHYIO TPy,

WJIH €70 COJIb.

[3] Jlunuanas HanowacTuna no 1.[l] wim m.[2], rae Bblleyka3aHHas HYKJIEHHOBAs
kuciora npencrasisietr codoit MPHK wmm JTHK.

[4] Jlunupnass HaHowacTmma 1o Jrobomy u3 mm. [1] - [3], rme Beimeyka3aHHbIH

HEKaTHOHHBIN JIUIUJ NpencTaBiseT codoi ¢pochomumua, xonecrepun w/umm [13I nunumz.



[5] Jlunuanast HaHO4acTULa 1o Jrodomy u3 1.1 [1] - [4], rae BelleyKa3aHHAs JTUMHIHAS
HAHOYACTHIIA UMEET JINTAH], KOTOPBIA MOKET ObITh HalleJIeH Ha T-KJIeTKN Ha MOBEPXHOCTH.

[6] JIlunuoHast HaHOUYACTHIA TIO T1.[5], TAe BbIEYKA3aHHBIN JIUTaHA MPECTaBiIsieT coOoH
JUTaHI, COAEp KALINN aHTUT'€HCBS3BIBAIOIIMN JOMEH OJHOTO WJIM HECKOJbKUX AaHTHUTEl,
BBIOpPAaHHBIX M3 Ipymmel, cocrosimeii u3 antu-CD3 anturena, antu-CD4 anturena, antu-CDS8
anturena u antu-CD28 anTurena.

[7] JIunuoHast HaHOYACTHIA 1O T1.[S], Te BbIIEYKAa3aHHBIH JIMTAH] MPEACTaBIsieT COOOi
JIUTaHI, COMEP KAl aHTUTeHCBsI3bIBarOIMii AoMeH aHTu-CD3 anturena w/wnm antu-CD28
aHTHUTENA.

[8] JIlunungHast HaHOYACTHIA TIO I.[S5], Te BhIMIEYKAa3aHHBIN JIUTAH] MPEACTABISIET COOOM
JIUTaH, CONIEp KAaIlWil AHTUreHCBs3bIBarOmMUi aoMeH aHTu-CD3 anturena u antu-CD28
aHTHUTENA.

[9] JlexapcTBEeHHOE CPENCTBO, COAEpIKAIee JIMMTUAHYI0 HAHOUACTHIY 110 JFOOOMY U3 LI
[1]-[8].

[10] JlexkapcTBeHHOE CpenacTBO MO IL[9], TIe JEKapCTBEHHOE CPEACTBO MPENCTABJISET
cobol mpouIaKTHUECKUH HITH TEPANEeBTUUECKUH JIEKapCTBEHHBIN Mpernapar MpOTHB paka.

[11] JlekapcTBeHHOE CpeACTBO MO M.[9], rae ekapCTBEHHOE CPEACTBO BBOAUT XUMEPHBIN
AHTUTEHHBIH peLenTop WIM 3K30TeHHbIN T-KIeTO4YHBIH penentop B MMMYHOLIUT in VIvo Ui
WHIYKIUU €r0 SKCIPECCUU.

[12] JlekapcTBeHHOE CpeACTBO MO M.[9], rae eKkapCTBEHHOE CPEICTBO BBOIUT XUMEPHBIN
AHTUTEHHBIM pELEeNnTOop WM 3K30reHHbll T-kieTouHbli peuentop B T-KiIeTku Iin vivo Ui
WHIYKIUHU €r0 3KCIPECCUU.

[13] Croco0 skcrpeccud XMMEPHOTO AHTHUTEHHOrO perentopa Wi 3K30reHHoro T-
KJIETOYHOT'O PELeNTOpa MyTeM BBEIEHHUS PELenTopa B UMMYHOLIUT MJIEKOMUTAIOLIETO in Vivo,
BKJIFOUAIOLIHI B ce0s1 BBEACHHE MIJIEKOIUTAIOIIEMY JIUIHIHOW HAHOYACTHUIIBI TIO JIEOOOMY U3 ILII.
[1]-[8].

[14] Cnocol skcrmpeccur XUMEPHOrO aHTHIEHHOrO peLenTopa WiH 3K30reHHoro T-
KJIETOYHOI'O peLienTopa IMyTeM BBeNeHHus peuentopa B T-KIeTKy MIIEKOMUTAIOIIEro in Vivo,
BKJIFOUAIOLIMI B ce0s1 BBEICHNE MIJIEKOIUTAIOIIEMY JIMIHIHOW HAHOYACTHUIIBI IO JIFOOOMY U3 ILII.
[1]-[8].

[15] Criocob mpenoTBpalleHusT HITH JISYeHUS paka Y MJIEKOMHUTAOIIETO, BKIFOYAOIIUNA B
ceOst BBeIeHUE MIIEKOITUTAIOIEMY JIUITHIHON HAHOUACTHIIBI 11O JiFoOoMy u3 .. [1] - [8].

[16] Jlunupnas HaHowacTmua mo Jodomy w3 mm. [1] - [8] mis mpumeHeHus B
npoQHIIAKTHKE WITH JICUEHUH PaKa.

[17] TlpumeHeHMe NUNMUAHONW HAHOYACTHIBI Mo Jodomy w3 mnm. [1] - [8] mpu
MIPOU3BOJICTBE areHTa JUIsi MPO(PUIAKTHKY U JICYSHHSI PaKa.

[18] Komno3uiusi 1y1s1 MHAYKIIUU 3KCIPECCUU XUMEPHOTO aHTUT€HHOTO PELenTopa Win
5K30T€HHOro T-KJIeTOUHOro perenropa, coaepskaiias JUMUAHYI0 HAHOYACTHIY MO JFOOOMY U3
. [1] - [8].

[19] UMMyHOLMT €X VivO, KOTOPBIH 3KCIPECCUPYET XUMEPHBI aHTUI€HHBIN pELENnTOop



WIN 5K30TeHHbIH T-KIETOYHBIM pernentop W TOJNYyYeH IHyTeM [JOOABJIEHUS JIMIHUIAHOM
HAHOYACTHIIBI 110 IFoOoMy u3 1.1 [1] - [8] Kk Ky;nbType, comeprkaieii HIMMYHOLUT €X Vivo.

[20] T-kneTka ex vivo, KOTOpas SKCIPECCUPYET XMMEPHBI aHTUT€HHbIN PELENTOp WU
SK30T€HHBIH T-KJIETOYHBIN penenTop U MojyueHa MmyTeM A00aBJIEeHUs JIMIMUIHOW HAHOYACTHUIIbI
no srobomy u3 .. [1] - [8] k kynbrype, conep:xarueii T-kineTky ex vivo.

[21] JlexapcTBeHHOE CpPEACTBO, COAEpKallee HMMYHOLUT €X Vivo, KOTOpbIH
SKCIPECCUPYET XUMEPHBII aHTUI€HHBIN PELENnTOp WK 3K30reHHbIN T-KIeTOuHbI peuentop, u
KOTOPBIA MOJTYYarOT MyTeM H00aBIEHUS JTUIMUAHON HAHOYACTHUIIBI 1O JiroOomy u3 1. [1] - [8] k
KYJIBType, COoAep Kalleil NMMYHOLIUT €X Vivo.

[22] JlekapcTBEHHOE CPENCTBO, comepkainee T-KJIETKy eX vivo, KOTopasi SKCIPeCCUPYeT
XUMEPHBIM AHTUT€HHBIN PELeNnTOp WM 3K30TeHHbIH T-KJIETOYHBIH peuentop, U KOTOPYIO
MOJIY4YaIOT MyTeM JO0ABJIECHUS JIUMUAHOW HAHOYACTHIIBI TIO JioOomy u3 1.1 [1] - [8] k kymbType,
conepskamieil T-KIeTKy ex vivo.

[23] JlexapctBeHHOe cpeactBo mo 1.[21] wnu m.[22], roe JEeKapCTBEHHOE CPEICTBO
npeacTaBisieT coOol MpodUIaKTHUECKUH HITH TepaneBTHYECKUI pernapar NpOTHB Paka.

[24] JlexapctBeHHOe cpeactBo mo 1.[21] wnu m.[22], roe JeKapCTBEHHOE CPEICTBO
NpPEACTaBIsIET COOOH JIEKAPCTBEHHOE CPEACTBO [Tl MHAYKIUH AIONTO3a.

[25] Cnoco® skcmpeccur XUMEPHOTO AHTHIEHHOTO pEeLenTopa WM 3K30reHHOro T-
KJIETOYHOT'O PELeNTOpa IMyTeM BBEACHUS PELENTOpa B UMMYHOLIUT €X Vivo, BKIIFOYAIOIUH B ceOst
nobaByieHUE JIMITUAHOM HAHOYACTHLBI Mo Jrodomy u3 L. [1] - [8] k kynbrype, conmeprkammeit
MMMYHOLIUT €X VIVO.

[26] Cnoco0 skcmpeccur XUMEPHOTO aHTHIE€HHOTO pEeLenTopa WM 3K30reHHOro T-
KJIETOYHOro penentopa B T-kieTke ex vivo, BKMOYaommid B cebs noOaBieHUe JUMHIHOM
HAaHOYACTUIIBI 10 JT00oMy u3 m.1I. [1] - [8] k KyabType, conepskauiei T-kieTky ex vivo.

[27] Cnocob npenoTBpaleHus WK JICYEHUS paka y MJIEKOIHUTAIOIIEr0, BKIIOYAIOLINN B
ceOs1 BBEICHHE MJICKONUTAIOIIEMY MMMYHOLIUTA €X ViVO, KOTOPBIA 3KCIPECCHPYET XUMEPHBIH
AHTUTCHHBIM PELIENITOP UJIM 3K30T€HHBIN T-KJIETOUHBIM peuenTop, U KOTOPbIM MOJyYaroT MyTeM
no0aByieHUs JTMMUAHON HAHOYACTHUIBI MO Jrodomy w3 1. [1] - [8] k kynbrype, conmeprkamei
UMMYHOLIUT €X ViVO.

[28] Criocob mpenoTBpalleH s UJTH JICUEHUST paka Y MIIEKOMHUTAONIErO, BKIFOYAIOINN B
ceOs1 BBENEHHE MJICKOIUTAIOIEMY T-KJIETKH €X Vivo, KOTOpas SKCIPEeCCHPYeT XUMEpHBIH
AHTUTCHHBIA PELIENTOP WM 3K30T€HHBIN T-KJIETOUHBIA PELENTOp, U KOTOPYIO MOJYYaAOT MyTeEM
no0aBJIeHUs JIUITUAHON HAHOUACTHLBI IO Jrobomy u3 .1 [1] - [8] k kynbType, comepkameii T-
KJIETKY €X ViVO.

[29] UMMyHOLIUT €X Vivo JUid NMPUMEHEHHs B NMPO(UIAKTHKE WM JICYEHUU paka, Tae
UMMYHOLIUT €X VIVO 3KCIIPECCHPYET XUMEPHbIM aHTUIeHHbIN peLenTop WM 3K30TeHHbIN T-
KJIETOYHBIH PEenTop U MOJYYeH MyTeM A00aBJIECHUs JIMIUAHON HAHOYACTHLBI MO JIOOOMYy U3
.. [1] - [8] k KyJbType, comeprkalieil UMMyHOLIUT €X ViVO.

[30] T-xnerka ex vivo Ajsl NPUMEHEHHs B NPO(UIAKTUKE WIN JIeYeHUU paka, rae T-

KJIETKA €X VIVO DBKCIPECCUPYeT XUMEPHbIH AHTUI€HHBbIN pELeNnTop WM 3K30reHHbld T-



KJIETOYHBIHA PELENTOp U MOJyueHa MyTeM I00aBIeHUs JIMITUAHON HAHOYACTULBI 1O JIOOOMY H3
.. [1] - [8] k kynbType, conep:xateil T-kneTky ex vivo.

[31] IlpuMeHeHne UMMYHOLIMTA €X ViVO B MIPOU3BOACTBE areHTa A MpOQUIAKTUKN UITH
JIEUYEHUs paka, IAe UMMYHOLIUT €X VIVO 3KCIPECCUPYET XUMEPHbIII aHTUIE€HHBIN PEeLienTop WU
9K30T€HHBIH T-KJIETOUHBIH peLenTop U MOJy4eH MyTeM N100aBIeHUs JIUIUIHON HAHOYACTHUIIBI TIO
mobomy u3 .o [1] - [8] k KynbType, comeprKaleil UMMYHOLIUT €X ViVO.

[32] ITpumenenne T-kjeTku ex vivo B MPOU3BOACTBE areHTa Ui NPO(HMIAKTUKU HIIH
JeueHusl paka, rae T-KJeTka ex vivo SKCIPEecCHpPyeT XUMEPHbIH AHTUT€HHBIM PEeLenTop WM
SK30TeHHbIH T-KJIETOYHBIN penenTop W MojyueHa myTeM A00aBJICHUs JIMMHIHOW HAHOYACTHUIIbI
no modomy u3 .. [1] - [8] k kyJbType, conepskamuen T-KIETKy ex vivo.

[33] Criocob mosy4eHwsl IEKAPCTBEHHOTO CPEACTBA, COAEPIKAINEero UMMYHOIIMT €X Vivo,
KOTOPBIN 3KCIPECCUPYET XUMEPHBIM AHTUTEHHBIA PELEenTOp WM 3K30T€HHbIN T-KJIeTOUHBIHI
peuenTop, BKIOYAKIMHHA B ceOs 3Tan 100aBIeHUs JTUMUIHOW HAHOYACTHUIIBI 110 JIFOOOMY U3 ILII.
[1] - [8] x xkynpTYype, comepkaleii UMMYHOLIUT €X VIVO.

[34] Cnocob monydeHHs JeKapCTBEHHOTO CPEICTBa, Conmepskamero T-KJIeTKy ex Vivo,
KOTOpasi SKCIPECCUPYET XHUMEPHBI AHTUIEHHBIA PELENnTOpP WM SK30T€HHbIA T-KJIETOYHBIN
peuenTop, BKIIOYAKOIIMHA B ce0s1 3Tan 100aBICHUS JTUMUIHOW HAHOYACTHUIIBI 110 JIFOOOMY U3 ILII.
[1] - [8] x xynbpTYype, conepxkaiueii T-kneTky ex vivo.

one3usbrii 3¢ PpexT n306peTeHns

[0012] B coorBercTBum ¢ HactosmuM n3odperenneM CAR wmnn sx3orenHeiii TCR moryt
ObITh 5(pPexkTHBHO N30MpPaTETLHO BBEEHBI B UMMYHOLIUTBI, Takie Kak T-KJIETKH, HE TOJBKO €X
vivo, HO # in vivo, u MoxeT ObITh oOecriedeHa CAR- mnun TCR-umMMmyHOKIIETOYHAs Tepanus ¢
HHU3KOH Ce0eCTOMMOCThIO mosydeHusi. Kpome TOoro, MmOCKOJNBKY He HCIIONIB3YeTCsl BUPYCHBIN
BEKTOP, TO MOKHO M30€XaTh MpoOIeM ¢ C aHTUI€HHOCTBIO BUPYCHBIX OEITKOB.

Kpartkoe onucanue yeprexei

[0013] Ha ®urype 1 noka3aHbl pe3yJbTaThl aHAIN3a METOAOM MPOTOUYHON LIUTOMETPUU
skcripeccun CD19  CAR B Ky/nbTUBHpPYEMBIX  NEPBUYHBIX  T-KJI€TKaX  YeJOBeKa,
tpanchuupoBanHbix hCD3/hCD28- coequnenue 12-pcDNA3.1-hCD19CAR.

Ha ®@urype 2 mnoka3aHbl pe3yJbTaTbl aHAIW3a METONOM IPOTOYHOM LUTOMETPUU
skcnpeccun CD19  CAR B KynbTUBHpYEMBIX MEPBUYHBIX  T-KJI€TKaX  YeJOBeKa,
tpanchunupoBanHbix hCD3/hCD28-coenunenne 21-pcDNA3.1-hCD19CAR u hCD3/hCD28-
coenuHeHue 35-pcDNA3.1-hCD19CAR.

Ha ®urype 3 moka3aH ypoBeHb HUTOTOKCUYHOCTH Nalm-6 u Daudi npu noGasienun k
KYJIbTHBHPYEMBIM NEPBUYHBIM T-KJIeTKaM denoBeka, Tpanchuuuposanasiv CD19 CAR.

[0014]

IToapoOHoe onucanue n3odpereHust

1. JIunnnnaas gvanouactuua (JIHY) HacTosiero n3o0peTeHust

HaCTomuee I/I306peTeHI/Ie OTHOCUTCA K JIMIDUAHBIM HaHOYACTUIIAM, COI[ep)KaHII/IM
CIEAYIOLIME 3JIEMEHTHI (a) - (C):

(a) HYKJIEMHOBYIO KHMCJIOTY, KOJUPYIOINYIO XUMepHBIH aHTUreHHbIH penentop (CAR) nnmum



sk3oreHHbIi T-knetounsiii penentop (TCR);

(b) xaTHOHHBIH TUTTUA; U

(C) HEeKaTHOHHBIN JIUTTUA

(manee MMEHyEeMbIM TaK)Xe «JIMIMHUAHAs HAHOYACTHIA HACTOsIIEro u3odpereHus», «JIHY
HACTOSIIIEr0 H300PETEHHS»).

B Hacrosimmem onmcaHuu TepMuH «unuaHas HaHodactuna (JIHY)» otHOCHTCS K
4aCTULIAM CO CPEAHHMM AMAMETPOM MeHee 1 MKM, HE UMEKLIUM MEJKON MOPUCTON CTPYKTYpbI
(HampuMep, ME30MOPUCTOrO MaTepualiia) B  MOJEKYJspHOW cOopke, cocrosimedl u3
BBILIEYNOMSIHYTHIX 3J1IeMeHTOB (b) u (C).

Cocrapsiroiue 3j1eMeHThI (a) - (C) JUMUIHON HAHOYACTULIBI HACTOSINEro H300peTeHMsI
MOSICHSIFOTCST HUKE.

[0015]

(a) HykmenHoBast KUCIIOTA, KOOUPYOIAas xuMepHblii anturenHsiid perentop (CAR) wmun
sk3oreHHbli T-knetounsiii penentop (TCR)

(a-1) Hykneunosast kucinora, kogupyromas CAR

CAR mpencraBnser coOOH HMCKYCCTBEHHO CKOHCTPYHPOBAHHBIM THOPUIHBIA O€oK,
COIEp AL AHTHIEHCBS3BIBAIOLINKA AoMeH (Hampumep, scFv) aHTuTena, CBSI3aHHOTO C
noMeHoM TpaHcoykumu —curHama T-kimerok. CAR  xapakrepusyercs CHOCOOHOCTBIO
UCIIOJB30BaTh  AHTUIEHCBS3BIBAIOLIEE  CBOWCTBO  MOHOKJIOHAJIBHOTO  aHTUTENa I
NepeHanpaBIeHus! CeUU(UIHOCTH U YyBCTBUTENbHOCTH T-KJIETOK K BBIOPAHHOW MHUIIEHU Oe3
orpanuuenust co cropousl MHC. He orpannuennoe MHC pacnosnHaBaHue aHTUreHa NpUIAET
CAR-3kcnpeccupyromum T-kjieTkaMm CroCOOHOCTBIO PACIO3HABATH AHTHUI'€HBI HE3aBUCHMO OT
NPOLIECCUHTA AHTUTEHA, TeM CaMbIM OOXOAsS OCHOBHOH MeXaHH3M, MpPU TOMOIIHM KOTOPOTrO
omyxonu u3deraroT UMMyHHOro orera. Kpome Toro, mpu skcmpeccun B T-kimerkax CAR
NPEeNMYLIECTBEHHO HE TUMEPHU3YETCs C SHAOTeHHBIMH o-1ienbio U B-uensio TCR.

[0016] CAR, wucmonb3yeMblii B JIMIUAHBIX HAHOYACTHIAX HACTOSILIETO H300PETEHHIO
BKJIFOYaeT B Ce0s AaHTUICHCBS3BIBAIOIIMN JOMEH, BHEKJIETOYHBIH IIAPHUPHBIA JTOMEH,
TPaHCMEMOpPAHHBIH JOMEH M JOMEH BHYTPUKJETOYHOH TPaHCAYKUMH CHrHaja B T-KieTke
aHTHUTENa, KOTOPOE MOKET CHenu(pUIHO PACIO3HABATh NMOBEPXHOCTHBIE AHTHUIEHBI (HATIpUMED,
NEeNTH PaKOBOIO AaHTUIE€HA, MOBEPXHOCTHBIM pELENTOp, NEMOHCTPUPYIOLIMH IOBBILIEHHYIO
SKCIIPECCHI0 B PAKOBBIX KJETKAaX M T. [.), KOTOpbIE MOJUKHBI PACMO3HABATH LEJIEBbIC
umMmyHouuTel (Hanmpumep, T-knerkw, NK-kmerkn, NKT-knerku, MOHOIMTBHI, Makpodary,
JOEHIAPUTHBIE KJIETKU U T. ]1.).

[0017] TIlpumepsl TOBEPXHOCTHBIX AHTHICHOB, CHEUU(UYHO PACTIO3HABAEMBIX
AHTUTeHCBS3BIBAIOIIMMU JOMEHAMH, BKIIOYAOT B ce0s 0e3 OrpaHHYeHHil MOBEPXHOCTHBIE
peLenTopbl, JEMOHCTPUPYIOLIME IMOBBILIEHHYIO SKCIPECCHI0 MPU pPA3IMYHBIX BUAAX paka
(Harmpumep, TpH OCTPOM JUM(OLHUTAPHOM pake, ajJbBEOJSIPHONW pabIOMHOCapKOMe, pake
MOUEBOTO My3bIpsi, pake KOCTH, pake rOJOBHOrO Mo3ra (Hampumep, MenysuiodiacToMe), pake
MOJIOUYHOM >K€Jie3bl, aHyCa, aHAJIbHOIO KaHajla WM AaHOPEKTaJIbHOM pake, pake Ija3a, pake

MEIKIIEYCHOYHOT'O KEJIYHOI'O MMPOTOKA, PaKe CyCTaBa, pake HeHKu MAaTKH, JKECJTYHOI'O IMy3bIps WIH



IUIEBPBL, PaKe HOCA, MOJOCTHU HOCA WM CPEAHEro yxa, pake pOTOBOH MOJOCTH, pake BYJbBBI
XPOHHUYECKOM MUEJIOTEHHOM pake, pake TOJCTOHN KUIIKHM, pake MUIIEBOJA, PaKke IIEeHKU MaTKH,
¢ubpocapkoMbl, pake >KEIyIOYHO-KHUIIEUHOTO TpPAKTa, pPaKe TOJOBbI M IIeH (Hampumep,
IUIOCKOKJIETOYHOM pake rOJIOBBI U IIen), TUnodapuHIHaIbHOM PakKe, pake IMOYKH, pake rOpTaHHy,
Jeliko3e (HampuMep, OCTPOM JHM(pOOIACTHOM JIEHKO3, OCTPOM JUM(POLMTAPHOM JieiKo3e,
XPOHUYECKOM JIMM(OLUTAPHOM JIEHKO3€, OCTPOM MHEJIOUAHOM JIEWKO3€), OMyXOJU SKUAKHX
TKaHeH, pake MEeYEeHH, PaKe JIErKoro (Hampumep, HEMENKOKJIETOYHOM pake JIETKOro), JUM(poMe
(Harmpumep, muMdpome XOMKKHUHA, HEXOIKKMHCKON mumpome, nuddysHoi KpymHOKIETOYHOH
B-knerounoit aumdpome, GOUTMKYNIAPHOH JUMPOME), 3JOKAYECTBEHHOW ME30TEeIHOME,
MacTOLIUTOME, MeJlaHOME, MHOXKECTBEHHOW MHeJIOMe, pake HOCOIJIOTKH, pake SUYHUKOB, pake
NIOJDKEJTYAOYHOM JKeJie3bl, pake OpIOLIMHBI, CalbHUKA U OpbDKEHKH; (papUHrealbHOM pake, pak
MIPEACTATENIbHOM JKeNe3bl, pake NPsAMON KHIIKH, paKe MOYKH, PaKe KOXH, paKke TOHKOW KHUIIKH,
pake MIrKUX TKaHeHd, COJMIHON OIyXOJH, PaKe JKeIyJKa, pake siM4Ka, pake IIUTOBUIHOU
JKeNe3bl, paKe MOUYETOYHHMKAa B ToMy monobHom, Hampumep, CD19, peuenrop EGF, BCMA,
CD30, Her2, ROR1, MUC16, CD20, me3otenuH, B-knerounoit mytanTHbiii antured (BCMA),
CD123, CD3, mpocrar-cnienuduueckuii memOpanHblii anturen (PSMA), CD33, MUC-I,
CD138, CD22, GD2, PD-L1, CEA, XoHIpOUTHHCYIb(hAT NPOTEOrINKaH-4, 0-LeNb peLenTopa
IL-13, nerkas uens k IgG 1 menTuabl paKOBOTO aHTUT€HA (HAIIPUMED, NENTUIBL, TTOJTyYeHHbIE 13
WTI1, GPC3, MART-1, gp100, NY-ESO-1, MAGE-A4, ut.1.).

[0018] AHTUreHCBSI3bIBAIOIIMI JOMEH, HCIOJB3YEMbI B HACTOSALIEM H300peTEeHNUH,
CIEeLMATbHO HE OrPAaHUYMBAETCA IPH YCIOBMM, 4YTO OH MpPENCTaBiseT co0oil (parmeHT
aHTUTENA, KOTOPbI MOXET CHeln(UYHO PACNO3HABATh AHTUICH-MHUIIEHb. YUYUTHIBAs JIETKOCTh
nonyueHuss CAR, >xenarenbHbIM SIBJISIETCSl OAHOLENouedHoe aHTuTeno (scFv), B kotopom
BapuabenbHasi 00aCTh JIETKON Lienmd U BapualenbHas o0JaCTh TSDKENOHM LN CBSI3aHbI uepes
auHKepHbli nentun. Kondurypauus apuabenbHON 0o0macTu JETKOW LENU M BapHaOeNbHOM
00JIaCTH TSDKENON LIeTH B OJHOLEMOYEYHOM AHTHUTENE CIELHATbHO HE OTPaHUYMBAETCS, MPU
YCJIOBHH, YTO OHH MOTYT O0OpPa30OBbIBATh (DYHKIIMOHAJIbHBIN aHTUT€HCBsI3bIBatOLMi qoMeH. Kak
NPABUJIO, OHU MOTYT OBITh CKOHCTPYHPOBAHBI B CIIEAYIOLIEM IMOPsAKe: BapradenbHast 00J1acTh
JIETKOHM 1enH, JMHKEPHBIH MenTua M BapuadenbHas OOJNACTh TSIKENOH Lenmu cO CTOpOHbI N-
KOHIA. B KauecTBe JHMHKEPHOrO MENTHAA MOXKET ObITh HUCMOJb30BAH W3BECTHBIH JIMHKEPHBIH
nenTuz, oObIMHO NMPUMEHSEMBIN ISl TIONY4YeHUsl ogHouenovdeuHbix anturen. Hampumep, THK,
KOAMPYIOINasi BapuadeTbHyr0 OOJIACTh JIETKOW LIeTTH W BapHaOeNbHYIO OOJIACTh TSKEJION LemH,
MOXeT OBITh TOJyY€Ha NyTeM KIOHHPOBAaHHUsS TIeHa JIETKOH Lemu W TIeHa TSDKENOH Ienu
COOTBETCTBEHHO W3 AHTUTENONPOAYLUPYIOIIMNX KIeTok U nposeneHus [P ¢ ucnonb3oBanuem
UX B KaUeCTBE MATPULl WJIM TOMY MOAOOHOTO MIJIM MyTeM MX XUMHYECKOrO CHHTE3a Ha OCHOBE
uHpOpMALlM O TOCJenoBaTeNlbHOCTH  cymecTByrommx anturen. JIHK, xommpyromas
OJTHOLIETIOYEYHOE aHTHUTENO, MOXKET OBbITh ITOJIyYeHa IyTeM JIMTUPOBAHUSA KaJKAOTO TOJTYYEHHOTO
¢parmenta JIHK ¢ JIHK, kogupyro1mel JUHKEPHBINA NENTHI, MOIXOISLINM JJIsl 3TOTO CIIOCOO0M.
N-xoHIIeBas 4acTb AHTUIEHCBS3BIBAIOLIETO [OMEHAa MPEANOYTUTENbHO JIONOJHUTENBHO

CONIEPXKUT PUIEPHYIO TMOCIENOBATEIbHOCTh i mnpe3eHTupoBaHuss CAR Ha MNOBEpXHOCTH



MMMYHOLIUTA.

[0019] B kauecTBe BHEKJETOYHOTO LIAPHUPHOTO JOMEHA U TPAHCMEMOPaHHOTO JOMEHa
MOTYT OBITHP HCHOJB30BAHbI MOAXOSAIINE TOMEHBI, MOJyYeHHbIE U3 MOJIEKYJbl T-KiIeTouHON
MOBEPXHOCTH, OOBIMHO HCIOJb3yEMbIe B COOTBETCTBYIOLIEH oOnacTu TexHuku. Hampumep, oHH
BKJIIOHAIOT B ce0st Oe3 orpaHuueHuii 1oMeHsl, nojyueHubsie u3 CD8a u CD28.

[0020] IIpumepbl fOMEHA BHYTPUKJIETOYHON TPAHCAYKLUU CUTHAJA BKIIFOYAIOT B ceOs
0e3 orpaHudeHuil Te nOOMeHbI, KoTopeie uMeroT uenb CD3(, u Te HOMEHBI, KOTOpbIE
JOTIOJTHUTEIPHO MMEIOT KOCTUMYJHpYyIOmui MotuB, Takou kak CD28, CD134, CD137, Lck,
DAP10, ICOS, 4-1BB u Tomy nogo0HOe Mexxay TpaHCMeMOpaHHbIM ToMeHOM u Lenbio CD3C u
T€ JIOMEHBI, KOTOpble MMEIOT J1Ba WM Oojiee KOCTHMYJHUPYIOIUX MOTHBA. JIt0Oble HOMEHBI,
OOBIYHO HCIIOJIb3YEMbIE B COOTBETCTBYIOINEH OOJACTH TEXHHMKH, MOTYT HCIIOJIb30BaThCS B
KOMOWHALIHH.

[0021] Hubpopmanus O TMOCIENOBATEIbHOCTH HYKJISHMHOBOW KHUCJIOTBI, KOIUPYIOMIEH
BHEKJICTOUHBIA INAPHUPHBI JOMEH, TPAaHCMEMOpPAaHHbIH JOMEH W BHYTPUKJIETOUYHBIN
CHUTHAJIbHBIA JIOMEH, XOpOIIO HM3BECTHA B COOTBETCTBYIOLIEH oOnacTh TexHUKH. Ha ocHoBe
Takol MH(pOpPMAIMM CHENHMAJIHCThl B HAHHOM 00JacTH TEXHUKH MOTYT JIETKO TOJYYUTh
¢dbparmentsr [IHK, xonupyromme Kax bl U3 3TUX TOMEHOB, U3 T-KJIeTOK.

JHK, kompupyromast CAR, MoxeT ObITh IostydeHa rmyteM cBsizbiBanus ¢pparmentos JJHK,
COOTBETCTBEHHO KOIUPYIOIIMX TMOJYYEHHBIH TaKUM OOpa3oM aHTUI€HCBS3BIBAIOIINUN IOMEH,
BHEKJIETOUHBIA LIAPHUPHBIA OMEH, TPAHCMEMOpaHHBIH AOMEH U JOMEH BHYTPHKJIETOYHON
TPAHCAYKLIUU CUTHAJIA, OOIIETIPUHATHIM CIIOCOOOM.

[0022] TIlonyuennass JIHK, xomupyromass CAR, wmoxker ObITh BCTpOE€Ha B
SKCIIPECCHOHHBIM  BEKTOpP, MPEANOYTHTENbHO B  IUIA3MUAHBI  BEKTOpP, COAEp KaLUi
¢dyHKIMOHAMBHBIH B T-KJI€TKax NPOMOTOP, B TOM BHAE KaK €CThb, WM MOCiEe A00aBICHUS
NOAXOASIIEro JIMHKepa W/WIN CUTHaja SAepHOH TPaHCIOKalMu U ToMy nopobHoro. ITpumepst
¢yHkuMOHamPHOTO B T-KJeTkax TPOMOTOpa BKIOYAaOT B cebs 0Oe3 orpaHuveHuit
KOHCTUTYTHBHBIN mpoMoTop SRo. B KieTkax mutekomuTarouimx, mnpomorop SV40, mpomortop
LTR, mpomorop CMV (uuromeranoBupyca), npomotop RSV (Bupyca capkombl Payca),
MoMuLV (Bupyca wblmuHOro Jeiikoza Mosonu) mnpomorop LTR, mpomorop HSV-TK
(TMMUAMHKMHA3bI TPOCTOTO BHUpPyca repmeca) u ToMmy mnonoOHoe. Kpome Toro, reHHble
npomotopsl, Takue kak CD3, CD4 u CD8, xoropble crenuduyHO 3KCIpeccupyroTcs B T-
KJIETKAX, TAKXKE€ MOTYT OBITh HCIIOJIB30BAHBL.

[0023] PHK, komumpyromasi CAR, mpeanourutenbno MPHK, moker ObiTh mosyueHa
nyteM Tpanckpunuu B MPHK B crcreme Tpanckpumnims in vitro, ©3BECTHOH B TaHHOW 00JacTH
TEXHHUKH, C HUCIOJIb30BAHHEM B KaueCTBE MATPUIIbl HKCIIPECCHOHHOIO BEKTOpA, COAEpIKAILEero
JHK, xonupyrouyro BeieynomsiHyTbiii CAR.

[0024]

(a-2) Hykneunosast kuciora, kogupytouras sk3orenHsiii TCR

B Hacrosiimem onucanuu tepmuH «T-knerounsiii perentop (TCR)» o3Hadaer peuenTop,

KOTOpbI cocrout u3 aumepoB 1enu TCR (o-uens, B-uenb) u pacrnosHaer antured i HLA-
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anTureH  (tunm  aHTureHa  JedikouutoB  uenoBeka) (MHC,  rnaBHBIE  KOMILIEKC
I'MCTOCOBMECTUMOCTH) U Tepenaer cruMmynupyromuii curian k T-knerkam. Kaxnas nens TCR
COCTOUT M3 BapuabenbHOH 0OMaCTM W KOHCTAaHTHOH oOnactu, a BapuabenbpHass 00JacTh
COIEPKUT TpHU ompenerstomue komruieMeHTapHocts oojactu (CDR1, CDR2, CDR3). TCR,
UCIIONIB3YEMbIIl B HACTOSINEM H300pETeHHH, BKJIIOYAaeT B ceOsi HE TOJNBKO T€ PEeLenTOpbl, B
KOTOpBIX 0- U B-memn TCR COCTaBISIIOT reTepoguMep, HO TaKKe U T€ PELenTopbl, B KOTOPBIX
oHu coctaBisitoT romoaumep. Kpome toro, TCR Bkirodaer B ceOst Te peLienTophl, Y KOTOPBIX
ylajeHa 4YacTb MJIM BCE KOHCTaHTHblE OOJACTH, T€ PELEenTOpbl, KOTOpPblE HMEIOT
PEKOMOMHAHTHYK) aMUHOKHUCJIOTHYIO MOCJIEIOBATENIbHOCTb, H T€ PELENTOPbI, KOTOPbIE UMEIOT
pacteopumbiii TCR, u Tomy nogoGHoe.

Tepmun «ok30reHHbiii TCR» o3Hauaer 3k30reHHbIN Ans T-KIETKH, KOTOpasl SIBJSETCA
KJIETKOH-MHIIEHBIO JIMMAAHON HAHOYACTHLIBI HACTOSIIErO H300peTeHusl. AMHHOKHCIOTHAS
nocienoBateibHOCTh  5k30reHHOro TCR  moxker ObIThb TakoHW K€ WM OTJIMYATBCSA  OT
nocnenosatenbHocTH dHAoreHHoro TCR, skcnpeccupyemoro T-kieTkoi, KoTopas sBISETCS
KJIETKOH-MHIIEHBIO JIMITUAHON HAHOYACTHUIIBI HACTOSIIIETO H300PETEHNUSI.

[0025] Hyxneunosas kucnora, komupywooiias TCR, wucnonedyemass B JIUNUIAHON
HAHOYACTHIIE HACTOALIETO M300peTeHUs], NpPEACTaBisieT CO00H HYKIEHHOBYIO KHCIOTY,
komupyromy o-tenb u  P-uens TCR, koropble MOryT cnenu@uUYHO pacro3HaBATh
NOBEPXHOCTHBIE AHTUIEHBI (HAIpUMeEp, MENTHJ PAKOBOTO AHTUI€HA M T.1.), KOTOPBIE JOJUKHBI
Pacro3HaBaThCs LeJeBOU T-KIeTKOM.

HyxnenHOBYIO KHCJIOTY MOHO IOJYYUTh CHOCOOOM, M3BECTHBIM B JAHHOHM OOJNacTH
TexHUKU. Korga aMMHOKUCIOTHAS NOCIEI0BATENbHOCTD MITH TIOCIIE0BATENbHOCTh HYKJIEMHOBOM
kucaothl kenaemoro TCR m3sectna, JITHK, xoaupyromas nonHopasmepsbiii unu 4actb TCR
HACTOSAINErO  W300peTeHus, MOXeT ObITh  CKOHCTPYHMpPOBaHa HAa  OCHOBE  3TOM
NOCJIEA0BATENbHOCTH, HAIPUMEP, MyTeM xumudeckoro cunresa uenu JHK niu nenu PHK, nnun
COEIMHEHUs] CHUHTE3MPOBAHHOMN, YaCTHUYHO IMepeKpbIBAIOLIENcss KOpoTkod wuenu osnuro-{HK
meToaoMm [P umu meronom cbopku ['nbGcoHa.

[0026] Hanmpumep, korma mnocienosatenbHOCTh kenaemoro TCR — HeusBecTHa,
NpeACTaBisIIoIas UHTepec T-KkieTka BhIOeNAeTCs U3 IMONYJSILUU KJIETOK, coiepkamux T-
KJIETKYy, S3KcIpeccupymomyio mnpeacrasnsomuil uHrepec TCR, M HykieuHoBas KHCIOTA,
konupyrommast TCR, Mmoxer ObITh mosyueHa u3 3T1oi T-kieTku. B 4acTHOCTH, MOMyJIALUIO KIETOK
(manmpumep, MKIIK), conepkamyro T-kieTku, monydarT U3 OpraHn3Ma (Harmpumep, 4eJ0BeKa),
NOMYyJISILMIO  KJIETOK KYyJbTUBUPYIOT B IPUCYTCTBHUU SIHUTONOB AHTUIE€HOB KJIETOYHOM
MOBEPXHOCTH, pacro3HaBaembix 1eneBbiIM TCR npu cTUMyJSILUM KJ€TOUYHOHN nomynsuuu, u T-
KJIETKa, KOTOpas Cnenu(UYHO PaCMO3HAET KJIETKH, 3KCHPECCHPYIOLINE AHTUTE€H KJIETOYHOM
MOBEPXHOCTH, MOKET OBITh BbIOpaHa M3 TMOMYJALMH KJIETOK H3BECTHBIM CIOCOOOM U C
UCTIONIb30BAHUEM, B KAa4UeCTBE IOKas3aTesel, CnerupUIHOCTH ISl KJIETOK, SKCIPECCHPYIOIIUX
AHTHUIEH KJIETOYHON MOBEPXHOCTU U aHTUT€HbI KJIETOYHON NMOoBepXHOCTH, Takue kak CD8 u CD4.
CrienmnpuuHOCTD K KJIETKAM, SKCIIPECCUPYIOIIUM aHTUIEH KIJIETOYHOH MOBEPXHOCTH T-KIETOK,

MOXXHO H3MEpPUTh, HANpUMep, C MOMOIIBIO aHanu3a Ha Aekcrpomep, aHanmuza ELISPOT,
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IIUTOTOKCUYECKOTO aHajJM3a WIM TOMY IONOOHOrO. BBINEYNOMAHYTYIO HOMYJSILHIO KIIETOK,
conepxamyro T-kieTku, MPeAnoYTUTENbHO MOJY4aroT, HAIPUMEp, U3 OPraHU3Ma, UMEIOLIEro
OOJNbIIOE  KOJNWYECTBO KJIETOK, OSKCIPECCUPYIOLIMX AHTHIeH KJIETOYHOW IOBEPXHOCTH,
pacriosHaBaeMblii mpencraBsromuii uHTepec TCR  (Hampumep, OT mamueHTta ¢ TakuMm
3a0oneBaHneM, Kak pak, WM copaepskamas T-KJIeTKH MOMYJSLUs NPUBOAUTCA B KOHTAKT C
STMUTOINOM AaHTUT'€HA WU IEHIPUTHBIMU KJIETKAMU, AKTUBUPOBAHHBIMU 3ITUTOIIOM).

[0027] HyxkJIeHHOBYIO KHCJIOTY HACTOSLIEr0 H300pPETeHHS MOXHO TOJYYUTh MyTeM
skcrpakuuu JIHK w3 BbIIIEyNOMSHYTOH M30J1MPOBaHHONW T-KJI€TKH OOBIMHBIM CIIOCOOOM,
amruiudukanu 1 kiaoHupoanusi reHa TCR Ha OCHOBe MOCIENOBATENBHOCTH HYKJIECHHOBOM
kuciotsl koHcTanTHOU obnmactu TCR ¢ ucnons3oBannem JIHK B xauectBe mMatpuiel. Ee Takske
MOKHO nonyuuTh nyteM Boienerns PHK u3 knerku u cunresa k[ IHK oObraHbIM criocoOoM u
BbinosiHeHust 5'-RACE TILP (Owictpoii ammumndukanmn koo kJIHK) ¢ x/IHK B kauectse
MaTpHULl C HCIOJIb30BAHMEM AHTUCMBICIOBBIX IPANMEPOB, KOMILJIEMEHTAPHBIX HYKJIEHHOBBIM
KHCJIOTaM, COOTBETCTBEHHO KOIUPYIOIIMX KOHCTaHTHbIe oOmactu o-nenu u B-uenm TCR. 5°-
RACE TIILIP moxkeT ObITh BBIMOJHEHA H3BECTHBIM CIOCOOOM M MOKET OBITh BBIMOJIHEHA,
HarpuMep, ¢ UCTIOIb30BAHUEM KOMMEPUYECKH AOCTYITHOrO HabOpa peareHToB, TAaKOro Kak Hadop
pearenroB s cuaTe3a KIHK SMART PCR (mpoussoncrsa Clontech). IHK, xonupyromas a-
nenb u P-uens mnonydeHHoro TCR, Moker ObITb BCTPOEHa B COOTBETCTBYIOLIHMH
SKCIIPECCHOHHBINA BEKTOP TakuM ke oOpaszom, kak JIHK, konupyromas seimeynomsiayToiii CAR.
JHK, xomupyromas a-uens, 1 JIHK, kogupyromas -1iemnb, MOTYT OBITH BCTPOEHBI B OJUH U TOT
K€ BEKTOP WJIM pa3Hble BEKTOpbI. IIpu BCTaBke B OAMH U TOT K€ BEKTOP 3KCIPECCHOHHBIN
BEKTOP MOXKET 3KCIPECCUPOBATH 00€ LM MOJULUCTPOHHBIM HIM MOHOLIUCTPOHHBIM CITIOCOOOM.
B mepBom cnywae wmexay mnocnepoBarenbHocTsiMu  JIHK, kommpyroomumu ole 1emnw,
BCTPaUBAETCs IIPOMEKY TOUHAs MOCJIEIOBATEIbHOCTD, KOTOpas obecrieunBaer
HOJIMCLUCTPOHHYIO SKcIpeccuto, Takas kak IRES unu FMV 2A.

Kpowme Toro, PHK, xonupyromias kaxayto uenb TCR, npennournrensno MPHK, mosxer
ObITh TOJy4YeHa TakuM ke oOpa3om, kak Bbimeynomsaytas PHK, xomupyromass CAR,
HaIpuMep, ¢ UCMOIb30BAHUEM B KQ4eCTBE MATPUILIbI SKCIPECCUOHHOTO BEKTOPA.

[0028]

(b) KaTnoHHbI# unua

B HacTosimem onucaHuy TEPMUH KKaTHOHHBIN JIUNUA» O3HAYAET JIMINJ, KOTOPbIA UMEET
CYMMAapHBbI  TOJIOXKHUTENbHBIM  3apsii TNpuU  BbIOpaHHOM 3HaueHMH pH, TakoM Kak
¢usnosnornueckoe 3HaueHue pH. KaTwoHHble JNUMUAB, WCMONB3yEeMble B  JIMIHIHOU
HAHOYACTHIIE HACTOSINEro UW300peTeHus, CIelUaJbHO He OrpaHuuuBaioTcs. Hampumep,
KaTUOHHBbIE JIMMHUIAbI M TOAOOHBIE UM ONUCaHbl B MEXKAYHAPOOHBIX MATEHTHBIX 3asBKAaX
WO02015/011633, WO02016/021683, WO02011/153493, WO02013/126803, W02010/054401,
W02010/042877, WO02016/104580, WO02015/005253, WO02014/007398, WO2017/117528,
WO02017/075531, WO2017/00414, WO2015/199952, 3asske Ha natent CIIIA US2015/0239834
¥ TOMY NOAOOHBIX JOKYMEHTAX.

[0029] IIpennouTuTenbHble KATHOHHBIE JIMNUABI NPEACTABICHbl  CIEIYIOLIUMU
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CTPYKTypHbIMH  (opMyJlaMH H  ONHCaHbl B  MEXIYHApOOHONW MATEHTHOW  3asBKe
WO02015/011633.
[0030]

SO B

)

/‘\/M
YRS T
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[0032]

[0033]

[0034]
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AL

[0037]

RS
AT
l —

u

[0038] u ux conu.
[0039] Cpenu BbIIEYNOMSHYTBIX KAaTHUOHHBIX  JIMIIHIOB
NPEACTABICHHbIE  CIEAYIOLMMH  CTPYKTYpPHBIMH  (popMyJamuy,

npeaAnOYUTUTCIIbHBIMHU.

KaTHOHHBIC

ABJIFOTCSA

JIUIIUABI,

Ooitee
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[0040]
| o | o SENCA AN

MNo~A MNo~~A, —_ANNS

[0041] u ux conn.

[0042] ITpennoyTUTENbHBIM KATUOHHBIM JIMTIUJ MPEACTABJICH CIENYIOLIEeH CTPYKTYpHOU

dbopmysioit u onucan B MexxayHaponHoit nmarentHoil 3asBke W02016/021683. Coenunenue,
MPEICTaBICHHOE CTPYKTYpHOU (HopmMyioit
[0043]



Rﬁl‘l RAZ
‘t._\\ YA‘F
O\Q\ 0 LA
/0 O Rg:gq
- ﬂ -~ ‘?
e O 07 B RP
O s o chj
l e
06‘ \\_im{; e RCZ

[0044] rre

W npencrasisier coboit popmyny -NR'R? wnu gopmyioii -N*R*R'R*(Z),

1 2 o .
R’ u R” kaxknpiii He3aBUCUMO mpeacTaBiisieT codoi Ci4 alKWUIBHYIO TPYINY WA aTOM

BOZIOPOIA,

3 p4 . Rps " .
R’, R" u R” kaxxzaplii He3aBUCUMO nipeacTasisier codoii C4 aKUIBHYIO TPYIY,

Z mipencrasisieT cOOOH aHUOH,

X mpencrasiisieT co0oit Heobs3aTeNbHO 3aMelieHHY 0 C.¢ aJKUICHOBYIO TPYIITY,

A B c . .
Y®, Y u Y kaxnablii HE3aBHCUMO MNPEACTABIsieT COOOH HEOOS3aTeNbHO 3aMEIEHHYIO

METHHOBY IpyIIly,

A B C . o
L”, L” u L~ xaxnplii HE3aBUCHMO NpEeACTaBisieT coO0H HeoOs3aTeNbHO 3aMELIeHHYIO

MCTUJICHOBYIO I'pYIIITY WJIA CBSA3b, U

Al A2 Bl pB2 pCl c2 . .
R™, R™, R™, R™, R™ u R™" kaxaplit HE3aBUCUMO MPENCTABISAET COOOH HEOOS3aTENbHO

3amenieHHYI0 Cy.10 QNKWIBHYIO TPYIILY,

HJIN €ro COJIb.

[0045] Bonee mpeanouYTUTENHHO, KATHOHHBIE JIMMHUABI, MPEICTABJICHHbIE CICIYIOLUMU

CTPYKTYpPHBIMU (POPMYJIAMH, MOTYT OBITh YIIOMSIHYTHI.

[0046]
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[0047]
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0
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o
%\CC/ CoenuHeHne 2

o)
o
)

oy

—Z

[0048]



0)@:\
CoeguEeHue 3

[0049]

;
i

)K\ Coenunenne 4

[0050]

o)
Coemuueie 5

[0051]



°ﬁ/Ci/\/\/
(@] o]
N /\/\[(0 O)KC\/;/\\
(o] (0]
[¢]
CoelnHenue 6

o]

(o] o)
W Coenunenue 7
OY\m/
J\/CC\
o
o j\/i\/\//\\
fe) CoenuHeHve 8

—2z

[0052]

[0053]

[0054]
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OT\Q
m
o O
\/\/ﬁ(l/
J\/@\
O CoemMHeHHe 9 U

[0055]
‘ﬁ/\”/
o]
j\/@
0

—Z

/ﬁ\/@\
PL [e]

CoenuHenue 10

[0056] u ux conu.

[0057] Cpenu BBILIEYNOMSIHYTBIX KATHOHHBIX JIMMUAOB OoJiee MNPEANOYTHTENbHbBIE

KaTUOHHBIE JINTTH/IbI TPEACTABJICHBI CJSIYIOIUMH CTPYKTYPHBIMH (popMynamu.
[0058]

(0] o
IL (0] O
/ \/\/\[
(0]
%CC/ Coenuuenne 1

[0059]



YT

Coenunenue 7

[0060]

* o

OW
GOSN
>N (@]
RS Yoot
[0061] u ux comm.

[0062] B npyrom mpennodYTUTENIBHOM BapUaHTE OCYILNECTBJICHUS H300PETEHUs] MOXKET
ObITh YIOMSIHYT KATHOHHBIA JIMIHI, TpPeACTaBjieHHbI crueayromen ¢opmynoi (II) (manee

umenyembiii Takke «Coequnenue (II)»). Coennnenue, npencraBieHHOE

[0063]
O O
\Néim,o\/%\ (@)
| O O\’.(\/\/\/R
o) (I1)
[0064] rae

N MPENCTaBIIAET COOOM LesIoe YUCIIO OT 2 10 5,
R mpencrasnser coboit mmueiinyto Ci.s ankunpHyro rpymnmy, JjuHeitHyro Cr.qg

AJIKEHWJIbHYIO TPYIIy WK JIUHENHHY0 C11 aKaJueHNUIbHYIO TPYIIY U
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BOJIHUCTBIE JIMHUHU Ka)KIasi HE3aBUCUMO TIOKa3bIBAET CBA3b LIUC-TUIIA FJIH TPAHC-THIIA,
WU €0 COJIb.
[0065] bonee mpennouTUTENbHO, KATHOHHBIE JUMUBI, MPEACTaBICHHbIE CIEAYIOLIUMU
CTPYKTYPHBIMU (POPMYJIAMU, MOTYT OBITb YIIOMSIHYTHL.
[0066]

CoemuHerue 12

[0068]

CoenvHenue 13

[0069]



\B/\/W\:/W\

CoennnHenue 14

N o\/%o —
- \/\/\g/
MGHMG 17

[0073]



W CoenyuHeHue 18

[0074]

W/ CoenmuHeHue 19

[0075]

W Coenudenue 20 n

[0076]

WW o

[0077] u ux conu.
[0078] Cpenu BBIIEYNIOMSHYTBIX KAaTHOHHBIX JIMIHUIOB OOJie€ MPEANOYTUTENbHBIE

KaTUOHHBIE JINTTHUABI TPEACTABICHBI CIEAYIOUIUMHI CTPYKTYPHBIMU (POPMYITaMH.
[0079]
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\B/W\/\:/\/\

CoenuHenue 12 un

[0081]

W o

[0082] u ux conu.

[0083] Coenunenne (II) MOXHO TONYYNUTb, HATPUMEDP, CIESOYIOIIUM CIIOCOOOM
nonyuenusi. Cpenu coenmnenmii (II) kak coenmHeHuwe, B KOTOpPOM 00€ BOJHHUCTBIE JIMHUU
NPEACTABISIIOT COOOH CBSA3M LMC-THIA, TAK U COCAMHEHHUE, B KOTOPOM OJHA WJIM 00€ BOJIHUCTBIE
JMHUN TIPEACTABISIIOT COOOH CBSI3M TPAHC-TUIA, MOTYT OBITH MOJIy4€HbI CIIOCOOOM TOJYyYEHUS,
AHAJIOTUYHBIM TIOKa3aHHOMY Hmxke. B wactHocTH, coenunenue (II) ¢ skemaemoll CTPyKTypoit
MOJKeT ObITh CHHTE€3MPOBAHO C HCIOJB30BAHUEM COOTBETCTBYIOIIMX HCXOIHBIX MATEPHAJIOB B
COOTBETCTBUH CO CTPYKTypol skemaemoro coenuHenus (II) B mpouecce stepuduxaunu. Conb
coenuaenust (II) mosker OBITP mMONyYeHa MyTEM COOTBETCTBYIOIErO CMEIIMBAHUSA C
HEOPraHMYeCKUM OCHOBAaHHEM, OpPraHWYEeCKMM OCHOBAHMEM, OpPraHMYeCKOW KHCJIOTOH,

OCHOBHOM WJIM KUCJIOW aMUHOKHUCJIOTOM.
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PICHOJ'II:;Sy@MbeI Ha KaXJIOM OSTall€¢ B

[0085] M wucxopHblii MaTepuan WM pEAreHr,

BBILIEYIOMSIHYTOM CITOCO0€ MOJY4EHUs], U IOJIYYEHHOE COCMHEHNE, MOTYT 00pa30BBIBATh COJIb.

[0086] Korma coemuHeHHWe, TOJNY4YEHHOE HA KaXKIAOM JTare, SBIISETCS CBOOOIHBIM

COEMHEHHEM, 3TO COEJUHEHHE MOXKET OBIThb IPEBPAIIEHO B HYXHYIO COJb CIIOCOOOM,

HN3BCCTHBIM B I[aHHOI‘/'I 00/1aCTH TEXHUKHU. HaHpOTI/IB, Koraga COCANMHEHUE, MOJYYCHHOC Ha KaXKIO0M

JTane, NpeAcTaBisieT cOOOH COJb, 3Ta COJb MOXKET OBITh MpeoOpazoBaHa B CBOOOAHYIO (popmy

WJIH HY>KHYIO COJIb IPYTOro TUIA CLIOCOOOM, H3BECTHBIM B JAHHOW 00JIACTH TEXHUKH.
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[0087] CoenuHeHue, TOJNYYEHHOE Ha Ka)XJOM »JTame, MOXHO HCIOJb30BaTh B
CleAyIOlIel peakIMH HEMOCPENCTBEHHO B (pOopMe ero peakLMOHHOIO pPacTBOpa WM IOCHe
MOJIyYeHHUs] B BUJE€ HEOUMILEHHOIO MPOAYKTA. AJBTEpHATUBHO, COEAMHEHUE, MOJYUYEHHOE Ha
KaQXJIOM 3Tare, MOXET ObITh BBIIEJICHO W/MIM OYMIIEHO U3 PEAKIHMOHHOM CMECH METOIOM
pasneneHusi, TaKUM KAk KOHLEHTPUPOBAHUE, KPUCTAIU3ALMs, IEePEKPUCTAIUIM3ALNS,
AUCTWUIALMS, OSKCTPAKLUsl pacTBopuTeneM, (pakUMOHMPOBaHHWE WIM XpoMmarorpapus B
COOTBETCTBUH C OOBIYHBIM CIIOCOOOM.

[0088] Ecnu wucxomHblli Marepuaj WM COEAUHEHUE peareHTa Ui KaXKIoro JTara
SIBJISIETCS. KOMMEPYECKH JOCTYITHBIM, TO 3TOT KOMMEPYECKH AOCTYMHBINA MPOAYKT MOKET ObITh
HCIIOJIb30BaH HEMOCPEICTBEHHO.

[0089] B peakuuu Kakgoro sTana BpeMsl PeaKLMH MOXKET Pa3ndaThbCsl B 3aBUCUMOCTH
OT peareHTa WU HCIOJb3YEMOrO PaCcTBOPUTENS] U OOBIMHO COCTaBJIsIET OT | MUHYTHI 10 48
4acoB, MPEANOYTUTENBHO OT 10 MUHYT 10 8 4ACOB, €CJIM HE YKa3aHO UHOE.

[0090] B peakuuu Kaxaoro sTama TemIepaTypa peakLUH MOKET OTINYaTbCs B
3aBHCHMOCTH OT peareHTa WM HUCIOJIb3yEMOr0 PACTBOPUTENS] M OOBIMHO COCTABIISIET OT -78 1O
300°C, mpennoururenbHo oT -78 10 150°C, ecnu He yKa3aHO WHOE.

[0091] B peakumu kakgoro sTama AaBJAEHUE MOXET pPas3inyaTbCs B 3aBUCHMOCTU OT
peareHTa WM HCIOJIB3YeMOro pactBoputenst u oObHO coctaBimsier or 0,1 mo 2 wlla,
npennoututensHo oT 0,1 no 0,3 mlla, ecnu He ykazaHO UHOE.

[0092] B peakumu KakIoro 3Tara, HarpuMep, MOKET ObITb HCIIOIB30BAHO YCTPOUCTBO
IUIs MHUKPOBOJIHOBOTO CHHTe3a, Takoe kak Biotage Initiator. Temmeparypa peakmuu MOKET
OTJINYaThC B 3aBUCUMOCTH OT HCIIOJNIB3YEMOIO peareHTa WM pPacTBOPUTENS U OOBIYHO
COCTaBJsIET OT KOMHATHOW Temmeparypbl A0 300 °C, npeamnodTuTenbHO OT KOMHATHOMN
temnepatypbl 10 250°C, Gonee npegnoururensHo ot 50°C mo 250°C, ecnu HE yKa3aHO HHOE.
Bpems peakuuu MOXET pa3auyaTbCs B 3aBUCUMOCTH OT HCIOJB3YEMOIO pEeareHra WiH
pacTBOpUTENSt U OOBIMHO COCTABIISIET OT | MUHYTHI 10 48 4acOB, MPEATIOYTUTENIHHO OT | MUHYTBI
10 8 4acoB, €CJIM HE YKa3aHO UHOE.

[0093] B peakmum Kaxmoro 3Tama pPeareHT HCIHOJb3YIT B komudecTtBe oT 0,5
SKBUBaJIeHTa 10 20 S3KBUBAJIEHTOB, MPEANOUYTUTEIBHO OT 0,8 3KBUBAJICHTA 10 5 5KBUBAJIECHTOB MO
OTHOLIEHHIO K CyOCTpary, €CJii He yKa3aHO HMHOe. B ciydae HCIONBb30BaHHs peareHTra B
KaueCTBE KaTaju3aTopa, peareHT Hcnosb3ytoT B konuudectBe OT 0,001 skBuBanenra no 1
SKBUBaJieHTa, npeanoytuteapbHo ot 0,01 skBuBasnieHTa 10 0,2 SKBUBAJEHTA MO OTHOLIEHUIO K
cyocrpary. Korma peareHT Takke CIy)KUT PEakIHOHHBIM PACTBOPUTENIEM, PEAr€HT HCIIONB3YIOT
B KOJIMYECTBE PACTBOPUTES.

[0094] Ha xaxmom 3Tare peakiuu PeaklUiO MPOBOAST Oe3 pacTBOPUTENST WM MyTeM
pPacTBOpEHMsI WM CYCIIEHAMPOBAHUA B MOAXOASLIEM PACTBOPUTENE, €CIM HE YKA3aHO HHOE.
KoHkpeTHbIe mpUMepbI paCTBOPUTENIS BKIIFOUAIOT B ce€0sI CIENYIOIUE BEIECTBA.

[0095] cimpThI: METaHOJN, 3TAHOJ, W3OMPOINAHOJ, U300yTaHONI, TPET-OYTUIIOBBINA CITUPT,
2-METOKCHU3TAHOJ 1 TOMY ITOOOHOE;

npocTbie 3(PUPBL AUATHIOBBIN 3pHUp, AUU3ONPONMIOBBIA 3¢up, AupeHMIoBbIN 3¢up,
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teTparuapodypas, 1,2-ATMMETOKCHITaH U TOMY MOJO00HOE;

apOMAaTHUYECKUE YIIIEBOJOPOIBL: XJIOPOEH30, TOMYOJI, KCUIION U TOMY MOJ00HOE;

HACBILICHHBIE YTJIEBOAOPOBI: LIUKJIOTEKCAH, TeKCaH, TelTaH U TOMY MOI00HOE;

amuzbl: N, N-gumerundpopmamug, N-METHIMTUPPOIUIOH U TOMY MOAOOHOE;

raJIoreHUPOBAHHBIE YIJIEBOAOPObI: TUXJIOPMETaH, YEThIPEXXJIIOPUCTBINA YIIIEPO U TOMY
og00HOE;

HUTPHJIBL. ALETOHUTPHIT K TOMY MOIOOHOE;

CYJIbOKCUI TUMETHIICYIb(POKCHI U TOMY MTOTO0HOE;

apoMaTHYECKHe OpraHNYeCKre OCHOBAHUS . MUPUINH U TOMY MOIOOHOE;

AHTHIPUIIBI KUCIIOT: YKCYCHBIN aHTUAPUI U TOMY MTOJOOHOE;

OpPraHMYEeCKUEe KHUCJIOThI. MypaBbUHAS KHUCJIOTA, YKCYCHAs KHCJIOTa, TPUPTOPYKCYCHAs
KHCJIOTA U TOMY MTOIOOHOE;

HEOPraHMYEeCKHe KUCIIOThI. COJISTHASI KUCJIOTA, CEpHAsi KUCJIOTa H TOMY IOIOOHOE;

CIOKHBIE 3(DHUPBI: STUJIANIETAT, H3OMPOMUIIALETATHBIN 3(UP U TOMY MOOOHOE;

KETOHBI. alleTOH, METHJI3TUIIKETOH U TOMY MOA00HOE;

BOJIA.

JlBa wnu Ooyiee W3 STUX pPACTBOPHUTEJIEH MOXKHO HCIONB30BaTh B BHUAE CMECH B
COOTBETCTBYIOIEM COOTHOLIEHHH.

[0096] Ha xaxnoMm »sTamne peakiuud ¢ HCHOJb30BAHUEM OCHOBAHUS TMpPUMEpPaMu
OCHOBAHUH, KOTOPbIE MOTYT OBITh HCIIOJIb30BAHBL, SIBJISTFOTCS TEPEUUCTICHHBIE HIDKE.

[0097] nHeoprannveckre OCHOBaHUS: FUAPOKCUA HATPUs, THAPOKCHUI Kajlus, TUAPOKCUA
MarHusi 1 TOMy OO0OHOE;

OCHOBHbIE COJIU. KapOOHAT HATpusl, kKapOOHAT KaJbLHs, THIAPOKAPOOHAT HATPHUSI U TOMY
og00HOE;

OpraHH4yecKue OCHOBAHUS: TPUSTUIIAMHUH, OUATUIIAMUH, MUPUIH, 4-
auMmetunamMuHorupuarnt, N, N-mumerunanwiud, 1,4-nuazabuiukiao [2.2.2]okran, 1,8-
nua3zabumkIio[5.4.0]-7-yHaeneH, UMUAA30J1, MUIIEPUIUH U TOMY MTOITOOHOE;

AJIKOKCHJIbI METAJIJIOB. 3TOKCH]T HATPHS, TPET-OYTOKCH KaJHsi, TpeT-OyTOKCU HATPHUS U
TOMY TIOIOOHOE;

THJIPUJIBI IEJTOYHBIX METAJUIOB: THIPHUI HATPUS U TOMY MOAOOHOE;

aMuJbl METAJUIOB. aMWJ HATPUs, JUUZOMPONMIAMHI JIUTHS, TEeKCAMETHIIUCUIA3HU]T
JUTHS U TOMY TTOIOOHOE;

OpPraHMYECKUE COJIU JINTHUS. H-OyTHIUTUTHH, BTOP-OYTHILTUTHIA U TOMY TOAOOHOE.

[0098] Ha kaxmom »sTane peakuuu, HCHOJb3YIOMEM KHUCJIOTY WM KUCIOTHBIN
KaTaJIM3aTOP, UCTIOJIB3YIOT CIEAYIOIINE KUCIOTHI MITH KHCIOTHBIE KaTaTU3aTOPbI.

[0099] HeopraHnuueckne KUCJIOThI: COJsTHAsE KUCIOTA, CEPHAsi KUCJIOTa, a30THAsI KUCJIOTA,
OpoMHUCTOBOAOPOAHAS KUCIIOTA, (PochOpHask KUCIOTa U TOMY MOIOOHOE;

OpPraHMYECKHUEe KHCJIOTBI. YKCYCHAasl KHCJIOTA, TPUPTOPYKCYCHAs KHCIOTA, JHUMOHHAs
KHCJIOTA, T-TOJyOJICYIb(pOoHOBas kucioTa, 10-kampopcynbpoHOBasi KUCIOTa H TOMY MOIOOHOE,

Kucnora Jlptonca: komruiekc AuSTUIOBOTO »>¢upa TtpudTopuaa Oopa, HOmuA IMHKA,
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0€3BOIHBIN XJIOPU ANOMUHUS, OE3BOIHBIN XJIOPUA LIMHKA, O€3BOAHBIN XJIOPUA KeJe3a U TOMY
nopobHoe.

[0100] Ecnum He yka3aHO HWHOE, KaXAbIM 5Tal pPEeakUUd MOKHO TMPOBOIUTH B
COOTBETCTBHH CO CTaHAAPTHBIM CIOCOOOM, H3BECTHBIM B MJAaHHOM OONacTH, TakuM Kak
onucansuble B Jikken Kagaku Koza (Encyclopedia of Experimental Chemistry Ha aHriauiickom
si3bike), Sth Ed., Vol. 13-19 (nox penakuueit Xumuueckoro obmecrsa Anonun), Shin Jikken
Kagaku Koza (New Encyclopedia of Experimental Chemistry Ha anrnuiickom sizbike), Vol. 14-
15 (mon pemaxumeit Xumudeckoro obmecrsa Anonnn), ToHKast opraHuYeckass XUMUsi, 2-€ U311,
nepepadorannoe (L. F. Tietze, Th. Eicher, Nankodo); MiMmeHHbIe peaki[iiil OpraHUuYeCKOM X UMHH;
MEXaHU3M U CyIMHOCTh peaknuu, nepepaborannoe (Hideo Togo, Kodansha), OO6mwuit
oprannueckuii cunte3 Vol. I-VII (John Wiley & Sons, Inc.); CoBpeMeHHBIN OpraHUYecKHi
cuHTe3 B JabopaTopuu: COOPHHMK CTaHAAPTHBIX >KCIepuMeHTadbHbIXx mponenyp (Jie Jack Li,
Oxford University Press); Kommnekcnas rerepouunkimueckas xumus 111, Vol. 1-14 (Elsevier
Japan KK); Crparernueckoe NpUMEHEHHE WMEHHBIX PEAaK[Hi B OPraHUYECKOM CHHTE3e
(nepeBox: Kiyoshi Tomioka, Kagaku-Dojin Publishing);, KommnekcHble opraHuueckue
npeoOpazosanusi (VCH Publishers, Inc.), 1989; u t.1.

[0101] Ha xaxknom 3Tare peakiuio 3al(uThl MIJIM CHATHUS 3aIUThl (PYHKLMOHAJIBHOM
IPYIIBl MOJKHO TPOBOAHWTH B COOTBETCTBHM CO CIIOCOOOM, M3BECTHBIM B HaHHOH 0OJacTu
TEeXHHUKH, HaIpuUMep crocodoM, omucanHbiM B «Protective Groups in Organic Synthesis, 4th Ed.»
(Theodora W. Greene, Peter G. M. Wuts), Wiley-Interscience, 2007; «Protecting Groups, 3rd
Ed.» (P.J. Kocienski) Thieme, 2004); u T.11.

[0102] TIlpumepbl 3amUTHONW TIPYyNNbl A THAPOKCUTPYIIBI MM (EHOJIBHOM
TMAPOKCUTPYIIBl B CHHPTaX WIM TOMY IOAOOHOM BKIIKOYAIOT B CeOs: 3alUTHBIE TPYIIbI
5pUpPHOrO THUMA, Takue KaKk METOKCUMETIJIOBbIA  5¢up, OeHsmnoBeli d¢up, m-
METOKCUOEH3UIIOBBIH adup, TpeT-Oy THIIAMMEeTHIICUITHIIOBBI s¢up, Tper-
OyTrnaneHUICHITUIIOBBIH 3(Up U TETPArHIPONUPAHUIIOBBIN d(Up; 3aIMUTHBIE TPYIIbI THIA
CIOXKHOTO 3(upa KapOOHOBOW KHCIOTBI, TAKUE KAaK CJIOXKHBIA 3(UP YKCYCHOH KHCIOTBHI,
3aIUTHBIE TPYMIBI THIA CIOKHOTO 3(pupa CyJb(OHOBOH KHUCIOTHI, TAKHE KAK CIOXKHBIHA 3up
METaHCYJIb(OHOBON KHCIOTHI, U 3alIUTHBIC TPYIIbI THIA 3(upa YroJbHOH KHUCIOTHI, TAKHUE KaK
TpeT-OyTHiaKapOOHaT.

[0103] Ilpumepbl 3amUTHOW Tpynmbl Uil KapOOHWIBHOW TPyNHmbl B albAErHaax
BKJIFOYAIOT B CeOs: 3aIUTHBIE TPYIIBI aLETAIBHOTO THIA, TaKUE KaK TUMETHJIALETalb, U
LUKJIMYECKHE 3aLIUTHBIE TPYIIIBI AllETAIBHOTO TUIIA, TAKUE KaK HUKJIMUECKUH 1,3-aroKkcaH.

[0104] Tlpumeps! 31U THOM TPYMITBI It KAPOOHMIIBHOM IPYMITBl B KETOHAX BKJIOYAIOT B
ceOsi: 3alMTHBIC TPYIIBl KETAJIPHOIO THIA, TAKHE KaK AMMETHIIKETAlb, 3aLIUTHbIC TPYIIIBI
LUKJINYECKOrO KETAbHOIO THIA, TAKUE KaK HHUKJINYeCKMH 1,3-THOKCaH; 3aIlUTHBIE TPYIIIBI
OKCHMHOTO THIa, Takue Kak O-METHJIOKCUM; U 3aIUTHBIE IPYIIIbI THIPA30HOBOTO TUIIA, TAKHE
kak N, N-TuMeTuaruapasox.

[0105] IIpumeps! 3aIMTHON TIPYMIbl Ui KapOOKCHIJIBHOW TPYIIIBI BKJIKOYAOT B CeOA:

3alIUTHBIC I'PYIIIbI CHO)KHOB(prHOFO TUIIA, TAKHC KaK CIIOKHBIM METHUJIOBBIN 3(1)I/Ip; H 3alllUTHBIC
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IpynIbl aMUIHOTO TUMNA, Takue Kak N, N-aumerunamun.

[0106] Ilpumepsl 3aIUTHON TPYIIIBI I THOJIA BKIFOYAIOT B Ce0s: 3alIUTHBIE IPYIIIIBI
3¢upHOro THma, Takue Kak OEH3UATHO3(UpP, W 3aLIUTHbIE T'PYIIBI CIOXKHO3()HUPHOrO THIIA,
TaKHe KaK CJIOKHBINA 3(pUp THOYKCYCHON KUCIIOTBI, THOKApOOHAT U THOKapOamar.

[0107] Ilpumepbl 3aMTHONH TIPYNNbl [AJi AaMUHOTPYNNBI MM apOMAaTHYECKOIO
reTepOLIMKIIA, TAKOTO KaK MMUAA30J1, MUPPOJ I UHAOJ, BKIFOYAIOT B Ce0sl: 3aIUTHBIE IPYIIIBI
Kap0aMaTHOTO THIIA, TaKKe KaK OeH3mIKapOaMar; 3alUTHbIE TPYIIbl AMUIHOTO TUIA, TAKHUE KaK
alleTaMuJl; 3allMTHBIC TPYIIbl THIA AJKWIAMUHA, Takue Kak N-TpupeHWIMETHIaMHH, U
3aLUTHBIE TPYTIIbI CYJIH(OHAMUIHOTO TUIA, TAKHE KAK METAaHCYIbHOHAMUL.

[0108] 3amurHbIe rpynIbl MOTYT ObITh yIAJEHbI C TIOMOLIBIO CrIOCO0a, M3BECTHOTO B
JaHHON O0NaCTH TEXHUKHW, HampuMep, C HUCIHOJb30BAHHEM  KHCJIOTHI, OCHOBAHUS,
yIbTPaUONIETOBOTO CBETA, TMApPA3uHa, (eHmwIruapasuHa, N-MeTHIAUTHOKapObaMaTa HaTpHs,
TeTpabyTHIaMMOHUI(TOpH A, anerara MajUIAANs WIK TPHAIKWICHIMITAIOreH!1a (HanpuMmep,
TPUMETIJICHIIMITHOANA WIH TPUMETHIICHIIMIIOPOMUA), FITH CIIOCOOOM BOCCTAHOBJICHUSI.

[0109] Ha xaxnmom 3Tane C MCMNONb30BAaHUEM pEAKLUM BOCCTAHOBJIEHMsI IpPUMeEphI
BOCCTaHABIMBAIOIINX AareHTOB, KOTOPbIE MOTYT OBITh HCIOJB30OBAHBL, BKJIIOYAIOT B CeOs:
THAPUABl METAJJIOB, TAaKHe KaK JIMTHHATIOMMUHUHTUAPUA, TPUALETOKCHOOPTHAPUA HATPHS,
ua"oboporuapua Hatpus, auusooyrunamomunuiruapun (DIBAL-H), Goporunpun Hatpus u
TPHALIETOKCUOOPTUAPHLT TeTPaMeTUJIAMMOHUS, OopaH®l, Takue KaK OopaH-
TeTparuapopypaHoBbeIi KOMIUIEKC, HUKeNb PeHes; xoOanbT PeHes; BOOOpPOA, U MypaBbHHYIO
kuciory. Hampumep, Hukens Penes mnm kobansr PeHess MOJKHO HMCIONB30BaTh B MPUCYTCTBUH
BOZIOPOZAa WJIM MyPaBbUHOM KHUCJIOTHI. B cilyyae BOCCTaHOBIIEHUS YIIE€POA-YIIEPOAHON IBOUHON
CBSI3U MUTM TPOWHOM CBSI3U MOXKET OBbITh HCIONB30BAH CIIOCOO ¢ UCIOJNIb30BAHUEM KaTaIN3aTopa,
TaKOro Kak Najulafiiii Ha yriiepoae Uiy Karanusarop Jlunanapa.

[0110] Ha xaxngoM JTame ¢ MHCIOJB30BAHUEM PEAKUMU OKUCJIEHUs IPUMEpPbI
OKHCJIUTEJIeH, KOTOPhIe MOJKHO HCIOJBb30BATh, BKIKOYAIOT B CeOsl: MEPKUCIIOTHI, TaKUE KaK M-
xjoprnepbensorinas kuciora (M-XIIBK), mepokcun Bomopoma M TpeT-OyTHITHAPONIEPOKCHUL,
NepXJIOpPaThl, TAKUE KaK MEPXJIOpaT TeTPaOYTHJIAMMOHUS, XJIOPAThI, TAKUE KaK XJOPAT HATPHSL,
XJIOPUTBI, TaKHE€ KaK XJIOPUT HATpUs; MEPUONATHl, TAKME KakK MepUOJAT HAaTpHUs, PEareHThI C
COZIepKaHNEM BBICOKOBAJICHTHOTO HOIA, TAaKUe KaK HOMO3MJIOCH30J, MapraHLEeBbIE PEareHTHI,
Takie Kak AMOKCHUJ MapraHila M IepMaHraHaT Kajus, CBUHLOBbIE PEAareHThbl, TaKue Kak
TeTpaaleTaT CBUHIA, PEareHTbl XpoMa, Takue kak xyopxpomar nupuauaus (PCC), auxpomar
mupuanauss  (PDC) wu  pearent J)KOHCa, TrajOreHOBBIE COENMHEHUs, Takue Kak N-
Oopomcykmanmun  (NBS); kucmopon; 030H, KOMIUIEKC TPHOKCHAA CEPbl C MHPUAHHOM;
TETPOKCH]T OCMUS, TUOKCH]I CelieHa; U 2,3 -auxiop-5,6-auunano- 1,4-6er3oxuaoH (DDQ).

[0111] Ha xaxxgoMm 3Tame ¢ UCIMOJb30BAHWEM PEAKIMU PAJUKAIbHON LMKIN3ALUN
pUMePbl WHUIMATOPOB PATUKAIBHOW MOJMMEPH3ALHY, KOTOPhIE MOTYT OBITh HCIIOJB30BAHbI,
BKJIFOUAIOT B ce0sl.  a30COeAMHEeHHs, Takue Kak a3zobucmsoOytuponurpun (AIBN);
BOJIOPACTBOPUMbIE HHMLMATOPHI PAJUKAIBHOM NOJMMEpH3alMy, Takue Kak 4-4’-azo0uc-4-

nuanonenTaHosas kucnora (ACPA); TpusTuiaOOpoH B MPUCYTCTBUU BO3AyXa MM KUCIOPOAA; U
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6enzomnmnepokcun. Ilpumepbl HCMONB3yeMbIX WHULIMATOPOB PAaIUKAJIBbHON IOJMMEPU3ALIUH
BKJIIOYAIOT B ce0sl TpHOYTUJICTAHHAH, TPUCTPUMeTHICHIHICHIaH, 1,1,2,2-reTpadeHmiaucuniaH,
nu(pEeHnIICUIaH U HOANT CaMapusl.

[0112] Ha xaxxaoMm 3Tame ¢ HMCHOJb30BAHMEM peakuuu Burrura npumepbl peareHTOB
Butrura, KoTopble MOTyT OBITh HCIOJB30OBAHBI, BKJIIOYAIOT B ceOst ankuiuaeHpochHopaHsL.
AnkununeHpochopaHbl MOTyT ObITh TMOJNYYEHBbI CIIOCOOOM, M3BECTHBIM B JaHHOH oOnactu
TEXHUKH, HATIPUMEP, PeaKkuel Mexay CoNbio (OCHOHHS M CHITbHBIM OCHOBAHHUEM.

[0113] Ha kakxmoM 3Tame ¢ HCIOJIb30BAHHEM Peakiuu XOpHepa-IMMOHCA MPUMEPHI
pEeareHToB, KOTOpbIe MOTYT OBITh KCIIOJb30BAHbI, BKJIOYAIOT B ce0sl CIOXKHBIE 3(HPBI
dochonoykcycHOH KUCJIOTBI, Takue KaK MetuaumeTmidochoHoanerat u
STUIAMATIIHOCPOHOALIETAT, W OCHOBAaHUS, TaKWe KaK THIPHAbI LIEJOYHBIX METAUIOB U
OpraHHYeCcKHe COJIU JINTHS.

[0114] Ha xaxmom sTame ¢ ucrnojib3oBaHueM peakiun @punens-Kpadrca mpumepsl
pEeareHToB, KOTOpPBIE MOXKHO HCIIOJb30BaTh, BKJKOYAOT B cebst kucnory Jlptonca w
XJIOPAHTUAPUA WITH aJIKWIIMPYIOIIUIN areHT (HarmpuMep, alKMIrajJOreHUIbL, CTUPTHI U oJe(HBbI).
AnbTEpHATUBHO, BMECTO KHUCJIOTBHl JIptouca MOXHO HCIIONb30BaTh OPraHUYECKYH WM
HEOPraHUYEeCKyH0 KHCJIOTYy, a BMECTO XJIOpPaHTMApPUIA KHUCIOTHI MOXKHO MCIOJNb30BaTh
AHTUIPUJIBI KUCIIOT, TAKHUE KaK YKCYCHBIN aHTUAPUTL.

[0115] Ha xaxkgoMm »3Tame ¢  UCMOJb30BAHUEM  PEAKLUU  apOMATUYECKOTO
HYKJIEOQUIBHOTO 3aMelIeHHs] B KaueCTBE pPEareHTOB MOJKHO HCIOJb30BaTh HYKIEODU
(HarpuMep, aMMH MM IMUZA30J1) U OCHOBaHME (HAIpuMep, OCHOBHYIO COJIb MJIH OPTaHHYECKOe
OCHOBAHHUE).

[0116] Ha kaxxnom sTamne ¢ UCMOJIb30BAHUEM PEAKLIUN HYKJIEO(PHIBHOTO MPUCOETUHEHHS
C WCMOJBb30BaHHEM KapOaHMOHA, peakuuu HykjieoduiabHOro 1,4-mpucoenuHeHus (peakuuu
NpUCOeTUHEeHNsT MuXasiisi) ¢ HCIONb30BaHHEM KapOaHHMOHA WM PEeaKkUUH HYKJIEO(PHUIBHOIO
3aMELIeHUs] C UCMHOJb30BaHHEM KapOaHHOHA, MpPHUMEPbl OCHOBAHHM, KOTOpPbIE MOXKHO
UCTIONIB30BATh JJISl TIOJy4YeHUs1 KapOaHHOHA, BKJIOYAIOT B Ce0sl JINTHHOPTAHUYECKHE PEareHThl,
aJIKOKCHJIbI METAJUIOB, HEOPraHUYECKIEe OCHOBAHMS U OpraHMYeCKUe OCHOBAHUS.

[0117] Ha kaxkmom sTame ¢ UCMOJNB30BAaHUEM peakuuu | puHbsipa MpUMEPBI PEareHTOB
I'punbsipa, KOTOpBIE MOTYT OBITH HCIIOJIb30BAHbBI, BKIKOYAIOT B Ce0sl raJloreHUIbl apUIMarHusi,
Takue Kak OpoMupa (EHWIMarHus, W TaJOTeHHIbl AJIKHJIMArHHs, TaKue Kak OpOMHCTBIH
METHJIMArHui, u3onponuimMarauiiopomun. Pearent I'punbsipa MokeT OBITh IOJIYYEH CIIOCOOOM,
U3BECTHBIM B JIAaHHOW OOJIACTH TEXHHKH, HANPUMEp, pPeaKkLed MeXIy aJKUJITraJOreHUIOM HIIH
ApUITaJIOTEHUIOM M METAJUIMYeCKUM MaraveM B 3¢upe min TerparuapodypaHe B KauecTBe
pacTBOpUTENS.

[0118] Ha xaxxgom »3Tame ¢ HUCMOJb30BAaHWEM peakuuu koHaeHcaunn Kuesenaress
AKTUBHOE METHJIEHOBOE COENUHEHHE, (DJIAHKUPOBAHHOE ABYMS 3JIEKTPOHHO-TIPUTITUBAIOIIUMU
rpynnamu (HampuMmep, MaJOHOBOW KHCJIOTOH, MUATHIMAJIOHATOM WM MAaJOHOHUTPHIIOM), H
OCHOBaHHE (HarpuMep, OpraHUYeCKre OCHOBAHMS, AJKOKCHIbl METAJUIOB MJIM HEOPraHMYECKHUe

OCHOBaHI/IF{) MOTyT OBITh UCIIOJIL30BAHbBI B KAUECTBE pEarcHTOB.
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[0119] Ha xaxxgom 3Tarne ¢ UCMOJIb30BaHUEM peakiuu Bunbcmeliepa-Xaaka B KaueCTBe
peareHTOB MOJKHO HCIIOJIb30BaTh (hOCHOPMIXIIOpU U Mpou3BogHOe amuaa (Hampumep, N, N-
auMeTHII(HOpPMaMUN).

[0120] Ha xaxnoMm »3Tame C HCHOJb30BAHUEM pEAKIMU a3UIUPOBAHUS CIUPTOB,
AJIKWJITAJIOTEHU/IOB WJIM CJIOXKHBIX 3(UPOB CyJIb(OHOBONW KUCIOTHI IPUMEPHI A3UIUPYIOLIUX
areHTOB, KOTOpbIE MOTYT OBbITh HCIIOJB30OBAHBI, BKJIIOUYAIOT B cebs audenumndpochopunazmg
(DPPA), TpuMeTHiaCHIMIA3UA U a3 HAaTpus. B ciyuyae asunupoBaHus, HamnpuMep, CIIUPTOB,
MOXET TPUMEHSThCA Cmocod ¢ ucnonb3oBaHueMm audenmwidocopunazupa u  1,8-
nuazadbumkiiol5,4,0]yunen-7-ena (DBU), crnocob ¢ MCMONb30BaHUEM TPUMETHJICHIIMIA3UAA U
KHCJIOTHI JIbIOMCA UITH TOMY MTOOOHOE.

[0121] Ha kaxmom »3Tame ¢ HCHOJB30BAHUEM PEAKIIUH BOCCTAHOBHUTEIIBHOTO
AMHHUPOBAHUS MIPUMEPbI BOCCTAHOBUTEJNEH, KOTOPbIE MOTYT OBITh MCIOJB30BAHBI, BKJIIOYAIOT B
ceOsl TPUALIETOKCHOOPTUAPUA HATPHs, LHUAHOOOPOTMAPHI HATPHUs, BOIOPOA U MYPaBBUHYIO
kuciory. Korga cybcrpar npencrasiser coOoil COeIMHEHHE aMHHA, MTPUMEPbI KapOOHHMIIBHBIX
COEAMHEHUH, KOTOPBIE MOTYT OBITh HCIIOJIb30BAHBI, BKJIIOYAIOT B Ce0s1 M-hOpMaNbaerua, a TakKe
aNbIEeTU/bI, TaKHe KaK aleTanbJeryui, U KeTOHbL, Takhe Kak ImkiorekcaHoH. Korma cybcrpar
NpeAcTaBsieT CcoOOl KapOOHWJIBHOE COEAMHEHHE, IPUMEpPhl aMHHOB, KOTOPBIE MOKHO
UCTIONBb30BAaTh, BKIIFOYAIOT MMEPBUYHBIE AMUHBI, TAKHE KaK aMMHUAK M METHJIAMHH, U BTOPUYHbIE
aAMUHBI, TAKHE KaK TUMETUIIAMUH.

[0122] Ha xaxkiom 3Tarne ¢ HCIoNIb30BaHUEM peakunn MulyHoOy B Ka4ueCTBE PeareHTOB
MOJKHO  HCIOJb30BaTh  CJIOXHBIE 3(QUPBl  a30qUKapOOHOBONM  KHUCJIOTBHI  (Hampumep,
nwstinazonukapobokcmiar  (DEAD) wu  muusonponunazomukapbokcunar  (DIAD)) w
Tpudennndochus.

[0123] Ha xaxxaom dTame ¢ MCIOJb30BAHUEM PEaKIMK 3Tepu(pHUKaLNU, aMUIAPOBAHUS
WIN BBEIEHUS MOYEBUHBI NPUMEpPHI PEAreHTOB, KOTOPbIE MOXKHO HCIOJB30BATh, BKJIOUYAIOT B
ceOsl alMIrAJIOTeHHUIbI, TAKUE KaK XJIOPAHTUAPHUIbI MU OPOMUABI KUCJIOT, U aKTUBUPOBAHHBIE
KapOOHOBBIE KUCJIOThI, TAKAE KAK AHTUAPHUIBI KHCIIOT, AKTHBHBIE CIIOKHBIE 3 UPbI UJIH CIIOKHbIE
s¢upsl cyibdaros. [IpumMepbl aKTUBUPYIOIUX areHTOB IJisi KAPOOHOBBIX KHCIOT BKJIIOYAIOT B
ceOsi:  kapOOAMMMUAHBIE  KOHICHCUPYIOIIME  areHThl,  Takue  Kak  1-3Twn-3-(3-
aUMeTHIIaMuHOIIpori ) kapooauumu runpoxiopun (WSCD); Tpua3suHOBbIE KOHIEHCHPYIOLIUE
areHThl, Takue Kak 4-(4,6-mumerokcu-1,3,5-Tpuasus-2-ni)-4-MeTUIMOpGOIUHUS  XJIOPUI-H-
rugpat (DMT-MM), KOHOEHCHPYIOLIHE AareHThl Ha OCHOBE CIIOKHBIX 3(QUPOB YIrOJBbHOM
KHUCIOTHI, Takue Kak 1,1-kapbonunmuumunason (CDI); nudenundocdopunasun (DPPA); conp
6en3oTpuaso- 1-unokcu-TpucauMeTIIaMuaopochonns  (pearenr BOP); Mommn  2-xmop-1-
METHINHUPUANHUS (peareHT MykaiisiMa), THOHWIXJIOPUA, HU3MINN aJKWIraJloreHpopMHar,
TaKou KaK STUIXJIOPPOPMHAT, O-(7-a3aben3orpuazon-1-un)-N, N,N',N'-
terpamerunyponuiirekcapropdocdar (HATU), cepHas xkucnora, u ux komOuHanmu. B ciyuae
UCTIONB30BAHUST  KapOOAMMMHIHOTO KOHIEHCHPYIOLIEr0 areHTa MOKET OBITh IOJIEe3HbIM
noOaBjieHHEe B peakuuio TakoW nobaBku, Kkak 1-rugpokcuOensorpuazon (HOBt), N-

runpokcucykunaumug (HOSu) unn numernnamunonupuaud (DMAP).
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[0124] Ha xakx1iom 3Tamne ¢ UCMONb30BAHUEM PEAKLIMN CUHTE3a PUMEPbI METAJUTMYECKUX
KaTaJN3aTOPOB, KOTOPbIE MOTYT HCIOJNb30BATHCS, BKJIOUAIOT B CeOsl COENMHEHHs MasjIajus,
takne  kak  aumerar nammagus (1),  rerpakuc(rpudpenmndocoun)namnanuii  (0),
nuxyopbuc(rpudpenmnpochun)namutaguii (1), mauxnopouc(rpudtundochun)namnanui (1),
tpuc(aubensunuaenaneron )qunamiaanii (0), 1,1'-6uc (nudpenundpocduno) deppouen naaamii
(II), xymopun w aumerar nawtagua (1), coemmHEeHMs  HHUKeNs, TaKkuWe  Kak
terpakuc(TpudeHnnpochuH)HUKENb (0); ponueBble COEMHEHUs, TaKkue KaK
tpuc(tpudenundochun)ponuii (III) xnopua;, coenrHeHUs: KOOATBTA;, COSNUHEHHUS MEIH, TaKUe
Kak okcuna menu u onua menu (I); u coenuHenus miuatuHbl. JlobaBieHre OCHOBAHUS K PEAKIUH
TAKKe MOXKET OBbITh MOJIE3HbIM. [IpUMepBI TAKIX OCHOBAHHI BKJIIOYAIOT B Ce0si HEOPraHUYeCKUe
OCHOBAHUS U OCHOBHBIE COJIH.

[0125] Ha kaxnmom sTame ¢ HCHOJb30BAHHEM PEAKIMH THOKAPOOHWJIMPOBAHUS B
KayecTBe THOKAPOOHHMJIUPYIOIIEr0 areHTa OOBIYHO HCHONB3YIOT nudocdop MeHTacy Ibu.
Pearent, umerommii 1,3,2,4-nutnagudocderan-2,4-1ucynbGUIHYIO CTPYKTYpPY, TaKoH Kak 2,4-
ouc (4-merokcudenmn-1,3,2,4-qutnanupocderan-2,4-nucynsdun (perenr JlaBeccona) moxer
OBITH UCTIOIB30BaH BMeCTO Nu(ochHOpHOro neHracyabpuaa.

[0126] Ha xaxnom sTame ¢ Hcnojib3oBaHueM peakuuu Bons-Llurnepa npumepsl
TaJIOTEHUPYIOIIUX areHTOB, KOTOpPbIE MOTYT OBbITh HCIONB30BaHbI, BKIOYAOT B ceds N-
noncykumaumug, N-Opomcykumaumun  (NBS),  N-xnopcykumumammun  (NCS), Opom wu
cyabdypunxnopun. Peakuus MoxeT OBITH yCKOpPEHa IyTeM AONOJHHUTENBHOTO A00aBIIEHHS
MHHULAATOPA PAJAMKAIbHON IMOJMMEPHU3aLMH, TAKOTO KaK TEeIUIO, CBET, OEH30MIINEPOKCHI WIIH
a3001UCU300y THPOHUTPHIL.

[0127] Ha xaxaoM »5Tane C UCHOJB30BAHUEM pEAKLMUHU  TaJOreHUpPOBAHUS
TMPOKCUTPYIIBl TIPUMEPHI TaJOreHUPYIOUUX areHTOB, KOTOpblEé MOXHO HCIOJIb30BAaTh,
BKJIIOYAIOT B Ce0sl TajlOr€HBOAOPOAHYIO KHCJIOTY WM TaJIOTEHAHTHUIPUA HEOpraHUYeCKOH
KHUCJIOTBI, TPUMEPBI BKIIFOYAIOT B CeOsl COJSTHYIO KHCJOTY, THOHWIXJIOPHI U OKCHXJIOPHUJ
dbochopa mns xjmopupoBanuss U 48% OpPOMHCTOBOIOPOAHYI KHCIOTY i OpOMHpPOBAHUS.
Kpowme Toro, Takke MOKET OBITh HCIIONIB30BAH CIIOCOO MONYUEHUs AKHITAJIOTeHUAA U3 CITUPTA
nop neficreueM TpudeHmIpochruHa U YETHIPEXXIOPUCTOTO YIIEPOaa HITH YEThIPEeXOpOMHUCTOTO
yriaepoga ¥ T.JA. AJBTEPHATUBHO, TaKXe MOXKET ObITh HCIOJNB30BaH CIOCO0 CHHTE3a
AJKUJITAJIOTeHU1a TOCPEACTBOM ABYXCTAAUWHON PEaKL1H, BKJIIOYAIOLIEH MpeBpalleHue CnupTa
B CJIOKHBIH 3GUp CyIb(OHOBONW KHUCIOTHI M TOCIEAVIOIIVIO PEAKLUI0 ¢ OpOMHUIOM JIUTHS,
XJIOPUAOM JIUTHSI WA HOTUIOM HATPHSL.

[0128] Ha kakmom 3Tare ¢ UCIOJIb30BAaHUEM peakiuu ApOy30Ba MpHUMEPHI PEareHTOB,
KOTOpblE MOJKHO HCIOJIb30BaTh, BKIIOYAIOT B Ce0s aNKUITAJIOT€HUABI, TakKHe Kak
OpomaTHIanieTaT, U GochuUTEL, Takue Kak TpUITHIGochuT 1 Tpr(uzonpornin)pochur.

[0129] Ha kaxkgom »3Tame ¢ HUCIOJNBb30BAHHEM pEAKLUH 3TepuuKanuu CyabpoHAMH
OPUMEPbl  HCIONB3YeMOro  CyJNb(OHMIHMPYIOIEro  areHTa  BKIKOYAalT B cels
METaHCYIb(POHUIXKIIOPUA, M-TOJYOJICYIbQOHMIXIOPUA, METAHCYJIb(OHOBBIH AHTUAPUA U II-

TOJIYOJICYJIb()OHOBBIN aHTUAPUA U TPUPTOPMETAHCYIb(OHOBBINA AHTUAPHUL.
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[0130] Ha kaxkmom 3Tame ¢ UCIMONb30BAHUEM PEaKLMU THAPOJIHN3a B KAUECTBE pPeareHTra
MOXeT OBbITb HCIIONb30BAaHA KHCJIOTa HIJIM OCHOBaHHe. B ciydae mnpoBeneHus peakiuu
KHUCJIOTHOTO THAPOJH3a TPeT-OyTHIIOBOrO 3(hupa, peareHThbl, TaKue Kak MypaBbHUHAs KHUCIIOTA,
TPUSTWICHJIAH WIM TOMY IOJOOHOE, MOryT OBITh J0OaBJEHBI IUIsI BOCCTAHOBUTEJIBHOTO
yJIaBJIMBaHUS TOOOYHOTO NMPOAYKTA KaTHOHA TPeT-OyThIa.

[0131] Ha xaxnoMm sTame C UCIONb30BAHHUEM peaKLUU AEeTHUApPAaTALUd IPUMEpPbI
IETUAPATHPYIOLIMX AareHTOB, KOTOPbIE MOKHO HCIIOJB30BaTh, BKJIOYAIOT B ce0s CEepHYIO
KHCJIOTY, ieHTaokcun audocdopa, okcuxuopun docdopa, N, N'-TUIHUKIOreKCUTKAPOOTMUMULI,
OKCHJI aJFOMUHUS ¥ TOTU(DOCHOPHYIO KUCITOTY.

[0132] B npyrom mpenmnouTUTEIbHOM BapUaHTE OCYINECTBJICHUS M300pETEHHs] MOXKHO
YHOOMSIHYyTh KATHOHHBIN JIUTHJ, TPEICTaBJICHHBbIN clienyroueil cTpykrypHoi ¢opmynoit (II1)

(manee Taxke HazpiBaeMblil «Coenunenue (I11)»). CoennHenue, mpeacTaBieHHOE

[0133]
Re
Rf Rd
'e) n3
Q O Rec
rL L OMRb
e n2
Ry
0
o)\Ra (1)
[0134]
rac

nl npexacrassier coboit meaoe yucyo ot 2 1o 6,

n2 npexacrasisier coboit uenoe yucyo ot 0 10 2,

n3 npexacrassier coboit nenoe yucyo ot 0 10 2,

L npencrasnsier coboit -C(O)O- unu -NHC(O)O-,

Ra mnpencrasiser coboii nuHelHyto Csj 3 ankuwibHyr rpynmny, JuHeitHyo Cis 7
aJIKEHUJIbHYIO TPYIIy Ui JuHelHyto Ci7 anKkaJueHWIbHYIO TPyIy,

Rb npencrasnsier coboii muHeiny0 Co.9 aJKUIBHYIO TPYIITY,

Rc mpencrasnsier co6oii atom Bogopoaa win THHEHHYIO Co.9 aNKHIBHYIO TPYIILY,

Rd npencrasnsier coboii atom Bomopona miu JInHeHHYI0 Co g aNKUIIBHYIO TPYIIITY,

Re npencrasnsier coboii muaelHy0 Co.9 aNKUIBHYIO TPYIITY, W

Rf npencrasnsier coboii muuetinyo Co g ANKIIBHYIO TPYIIITY,

WJIH €rO COJIb.

[0135] bonee mnpenmodTUTENbHO, MOXHO YIOMSHYTb CJAEAYIOIIYK CTPYKTYPHYIO
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bopMyIy, MpenCcCTaBIEHHYO KATHOHHBIM JINITHIOM.
[0136]

[0137]

3
r\/\/\/ CoemmHeHue 22
CHjy
CH,
®)

CH
o
HaC_ o OMCH

N 3
CH, CH,
W CoemuHenne 23
[0138]
CH
OTC\/:/\/CHa
- JOj\/\/\/\
N 0 0 CH

H3C, \/\/T 3
CH,
r\/\/\/ CoenguHeHue 24

[0139]



OM\/CHB CoemuHeHne 25

[0140]
CHs
o)
CH,
CHs; © CH
N 3
e 0 0
CHs
OMCHS CoenuHeHne 26
[0141]
CHs
0 CH,

0]
H3C\N/\/\g/o\/‘/€OJ\Ci:\/\CH3
CH, CH,
O)\/\/\/\CH:j Coenunenne 27

[0142]
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CHs
()Qj;/l:::::::::::::\//Cn*3
O
O O CH
H4C” \V/A\»/”\g; /M\I:::::::::A\ 3
CH,
OWCH:; CoenuHeHnue 28
CHj
O
Hj

[0143]

¢ CHj
r\/\/\/ CoenuHenue 29
[0144]
CHs
Ojj/\gi/ﬁ\/m-i3

CH

Cn*B ’ji\\//J::::::::::/\\3
0 CHj

\g/\/\/\/CH3

CoemuHeHue 30

[0145]
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[0146]
CH,
0]
T\/[E/:\/\CHB
O
/JL\V//\\\//\\f?jE\
HaC 0 0 CH,

CHj
W CoenuHeHne 32

[0147]

CH,
r\/\/ CoenguHeHue 33

[0148]



CH,
W CoegnHeHne 34
[0149]
CHs
0]
CHs ° CH,
N 0 OJ\/\/\/\/\CH
H,C” \/\/\g 3
CH,
W Coenunenue 35
[0150]
CH,
0]
O
CH3 )J\/\/\CH3
|
N O 0] CH
HSC, \/W 3
CHs
K\/\/ CoenyuHenue 36
[0151]
CH;
0 CH;
CHs o CH;

i
N o) OJ\/\/\/\/\CH
H,C- \/\/\g/ 3
CH,
W Coenunenune 37



[0152]

CoenuHeHue 38 u

CH,
[0153]
CH;
o)
0]
X AT
HaC. N O 0 CH,
éH3 I WCH3

Coenuuenue 39

[0154] u ux conu.

[0155] Cpenu BBIIIEYyNOMSHYTHIX KAaTHOHHBIX JIUIUAOB Oojiee MPEANOYTHTEIbHBIM
SIBJISIETCS] KATUOHHBIH JIMITUJL, TPEICTABICHHBII CIEAYIOIEH CTPYKTYPHOI (HOpMyIIOii.

[0156]

CHs;
r\/\/\/ CoemuHeHue 31 u

[0157]
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CHs;

CHs
0

= W
N o CHj

CHs
W CoenuHenue 35

[0158] u ux conu.

[0159] Coenunenne (III) mokeT OBITH NPOU3BENEHO, HANPUMEP, CICTYIOLIUMH
cnocobamu nonydenusi. B uwactHocTH, coenunenne (I) ¢ skemaeMoi CTPYKTYpoH MOXeT OBbITh
CHUHTE3HUPOBAHO C HUCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MCXOAHBIX MaTE€PHUAJIOB B COOTBETCTBUU
co cTpykrypoii kenaemoro coenunenus (I11) B mpouecce srepudukanuu. Conb coequnenus (111)
MOXeT OBITb TOJNy4eHa IyT€M COOTBETCTBYIOIIETO CMEUIMBAHUS C HEOPTaHHYECKUM
OCHOBAaHHMEM, OPraHUYECKUM OCHOBAHUEM, OPraHUYECKON KHUCJOTOW, OCHOBHOM WJIM KHUCJIOH
AMUHOKHCIIOTOH.

[0160]
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HO. _Ra

b

G

npeacTaBisieT COOOM 3aIIUTHYIO TPyIny, coennHenue (A) numeer Gopmyny: ,

FK3\W4f{Tch
n2

O Rb

. R! npeacTasisier  coboit

Rd
Re

by HO
anb n3 Re

, coenuaenne (C) umeer dopmyny: O Rf , R?

Rd
S Re

3
R

coenunenue (B) wumeer ¢opmyiy:

NPEeACTaBIsieT COOOM U JIpyrHe€ CUMBOJIBL, KaXIbIH, KaK ONPEAETIECHO

2

BBIIIC.

[0164] UcxonHble MaTepHalibl U PEAKTUBBL, UCIOIb3YEMBIE B PEAKLMSIX KaKIOr0 3Tarna B
BBILIEYIOMSIHYTOM CIOCOO€ TOJIyYeHHs], a TaKXKe YCJIOBUS PEAKLUH, MOTYT OBITh TAaKUMH XK€,
KaK Te, KOTOpbI€ OMHCAHBI BbILIE B cr1ocobe nosydenus ans coenunenus (11).

[0165] B npyrom BapuaHTe OCYIIECTBICHHMS H300pPETEHHS MOTYT OBbITh YIOMSIHYTBHI
KaTHOHHBIE JIMITU/IBI, IPEACTABJICHHBIE CICAYIOIUMHE CTPYKTYPHBIMU (POPMYJIAMU U OTIMCAHHBIE
B MesxnyHaponaHoi nareHTHO# 3asBke W0O2011/153493.

[0166]
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11

10

12
11

10

10
10
10
10
10
11

11
11
il
L1

11
11
11
11
11
1
11

12
12
12
12
12
12
12
12
12
12
12
12
18
13
13
13
i3
13
13
13
13

12
11

10

12
11

10

12
11

10

10

11

12

10
11

12

10
11
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10
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10
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13
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13
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14
14
14
14
14
14
14
14
14
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[

L~

[

1~

10
11

10
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10
11
12

10
11

12
11

10

12
11

10

12
11

10

10
10
10
10
10
10
10
10
10
10
10

13
13

13
14
14
14
14

14
14
14
14
14
14
14
14

12
11

10

12
11

10

12
11

10

10
11

12

10
11

12

10
11

12
12

10
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12
12
12
12
12
12
12
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10
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12
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11

12

12
11
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12
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1
11
1
11
11
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11
11
11
11

11

11
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12
12
12
12
12
12
12
12
12
12

12
11
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12
11
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11
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11

12
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10
11
12

12
11

14

12
11

12
11
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A

12

10
11
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12
11
10

10

11
12

10

10
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m n m n
1 12 12 1
2 11 11 2
3 10 10 3
4 9 9 4
b 3 8 5
8 7 7 6
7 6 6 7
3 5 5 B
9 4 1 9
10 3 3 10
11 2 2 11
12 1 1 12

1 12 12 1
z 11 11 2z
3 10 10 3
4 9 g 4
b 8 8 5
6 T i i}
7 6 G 7
8 b 5 8
9 4 4 9
10 3 3 10
11 2 2 11
12 1 1 12
[0219] u ux comnm.
[0220] Cpenu BBILEYNOMSHYTHIX KATUOHHBIX JIMMHUIOB KATHOHHBIE  JIUTIHJBI,
MPEACTABICHHBIE CIEAYOLIUMHA CTPYKTYPHBIMHU dbopmyamu, SIBJISTFOTCST Oonee
MPEANOYTUTEIbHBIMH.

[0221]
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N o —_ COOMe
NI A NN CO0Me

[0222] u ux conn.
[0223] B nmpyrom BapHaHTe OCYIIECTBJIEHHS H300PETEHUS MOTYT OBITh YHOMSHYTBI
KaTUOHHBIE JIMITUBI, IPEACTABICHHBIC CISIYIOMUMHI CTPYKTYPHBIMU (hOpMyJIaMH U OTIHCAHHBIE

B MexxnyHapoaHoi mateHTHou 3asiBke W02013/126803.
[0224]
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[0229] u ux conn.

[0230] Cpenu BBILIEYNOMSHYTBIX KATHOHHBIX JIMIIUAOB OoJjiee MNPEeNNnOYTHTEIbHBIM
SIBJISIETCS KATHOHHBIN JIMITUJ, TIPEICTABICHHBIN CIEAYIONEH CTPYKTYPHOU (HOPMYJION.

[0231]

[0232] u ero codb.

[0233] B npyrom BapuaHTe OCYIIECTBJIEHUs] M300peTeHus1 karnoHHble junuael K-E12,
H-A12, Y-E12, G-O12, K-A12, R-A12, cKK-E12, cPK-E12, PK1K-E12, PK500-E12, cQK-E12,
cKK-A12, KK-A12, PK-4K-E12, ¢ctWK-E12, PK500-O12, PK1K-O12, ¢cYK-E12, ¢cDK-E12,
cSK-E12, cEK-E12, cMK-E12, cKK-O12, cIK-E12, cKK-E10, cKK-E14 u cKK-EI16,
CHHTE3UPOBaHHbIE 110 Clenyromiel cxeme, onucanHoi B Dong et al. (Proc Natl Acad Sci U S A.
2014 Apr 15; 111(15):5753).

[0234]
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AMWHOKMCOTA
o i R
o NaMBOAC],.
Hi"x/\/\ﬁ‘m LU L __1_\ b C"Hnﬂ")\",m
' Al2 ; HTTCaHp THF b J oo
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o o12 A TEA, WA, b R
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N e S a ] B0 te HAE
H 2
E12 AMMHOKHENGT 012 o
b R JL
o w @ o ERIH S 0
Y WIRR | E{anckcan ] 10 Lol —— o~ @
NH,BH R ?;.m W, 150 °C Hu)\f"w’l‘cmwl
G R E14 E12 3
El6
Q
H
hi;
Y
oot UJJ.L MH, HVJ-L a m.-'li::h c
L) L}
LLr . 5.?4: O ‘y u:mm H,u.,ﬁuﬁ,r.l\l: e TmCan LR .,rj:_ﬂ
1 ] L] Hh RN, w G, H _\___.-‘* CuHy
DK EK 1 . L
. l.n,
o,
My, O M, O 6"‘3’ Cern  LUMKAKYECHEA KK-E12 [cKK-E12)
oy e o Ko S N
1 @ {CHLHAH, T jlrguheg 1Hn MLy
: "]
1K KK " ’_L -NTJM.H
S o e e o, "
N " a L L H [n] gy et -"“"']-'J'Lmh 0.y o e
A
s L‘-IT"N""JII-\OH \,. HTN.,‘:,J'L.OH Ll 1 - .-"-:IF:'!; s
O Eriain O Ky cKK-A12 K12
[\ PK

O tEHAMM,
YK

PK 500 (MNonu-L-nuanH ruagpobpoMua 500-2000)

PKAK {Nonu-L-nyu2uH ruapo6poMun 1000-5000)

[0235] Cpenn BBIIEYTOMSIHYTBIX KATHOHHBIX JIMITUAOB HanOoJiee MPEAnOYTUTENbHBIMU
sBistioTest cKK-E12, cKK-E14.

[0236] B npyrom BapuaHTe OCYINECTBJICHUS M300peTeHust KaTuoHHble Junuael C14-98,
C18-96, C14-113, C14-120, C14-120, C14-110, C16-96 u CI12-200 cuHTE3UpPYIOT IO
cnenytomeii cxeme, onrcanHoit B Love KT et al. (Proc Natl Acad Sci U S A. 2010 May 25;
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107(21):9915).
[0237]
Ci (l)>\/\/\/\/\/

CV- ?>\/\/\/\/\/\/
98 N
o H N/\/N\/\N/\/NH2
c 7 H
16 >\/W\N\/\/

110 PNy

g

NH,
113 N
HZN/\/' \/\NHZ
120 HQN/\/O\/\O/\/NHZ
200 /N H

H?N\/—N N- \/N\/\'\Hg

R /En
9 C Hoj\ OH

HNS"SNH, 4 Y7/\R _xc NS

(o]
1 axB. 3 axsB. OH

R

[0238] Cpenu BbleynoOMsIHYTbIX KaTHOHHBIX Junupos C14-110, C16-96 u C12-200
ABILIFOTCS 00JIe€ PEANOYTUTENIbHBIMH.

[0239] B ocoOeHHO MpennouTUTEIbHOM BapUaHTE OCYIIECTBIIEHUST H300PETEHUsT MOYKHO
YIOMSTHYTh KaTHOHHBIN UMK, TIPEACTaBICHHbIN cieayromei ¢popmyoi (I) (nanee nmenyembIit

takke «Coenunenue (I)»).

[0240]
= ®) R?
RZ
~N Y :
RO L1 0 - R (I)
R4
[0241] rme

1 o
L mpencrasisier coboii Ci.»p ankuneHoByro rpynny, Co alKEeHUJICHOBYIO TPYIIY WIH
C3.2 aNKafiMEeHUIIEHOBYIO TPYIIY,
n mpeacrasisier codol uenoe uynciaom 0 um 1,

1 o
R’ npencrasmisier coboit
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(1) arom BoOpO~A,

(2) munetinyro Cjp aNKWIBHYK TpyIIy, HEOOS3aTeNbHO 3aMEINEHHYK) OIHHM WU
IBYMsI 3aMECTUTEJISIMH, BbIOpaHHBIMU U3 JUHEHHON Ci 5y alKUIBbHON Tpymnmbl U tuHEeHHOH Chon
AJKEHUJIbHOM TPYIIIBL,

(3) muueiinyio C,; AJKEHWJIBHYIO TPYMIY, HEOOS3aTeNIbHO 3aMELICHHYI) OAHUM WU
IBYMS 3aMECTUTEIISIMH, BBIOpAaHHBIMU U3 JTMHEHHON C|.oy aNKUIbHOM rpymnmbl U auHeRHON Co.on
AJIKEHUJIbHOM TPYMNIIbL, WIH

(4) nuneiinyro C3,, alKaqUEHUIbHYIO TPYINY, HEOOs3aTeIbHO 3aMEIEHHYO OTHUM WU
IBYMsI 3aMECTUTEJISIMH, BbIOpaHHBIMU U3 JTUHEHHOU C1 5y aNKUJIBHOU Tpymmbl U JTuHEHHOH Cy1n
AJKEHUJIbHOM TpYMIIb,

R? MPEICTABIISIET COOOM -CH,-O-CO-R®, -CH,-CO-O-R> unu -R°,

R? MPEICTABIISIET COOOM -CH,-O-CO-R®, -CH,-CO-O-R® unu -RS,

R* NPeICTaBIISIET COOOI aTOM BOAOPOIA, —CHZ—O—CO—R7, —CHZ—CO—O—R7 1505051 —R7,

R, R® u R7 kaskzplii HE3aBHCHMO npencTasisier coooi

(1) mumefinyro Cjj; aNKUIBHYIO TPYIIY, HEOOS3aTENbHO 3aMEINEHHYI) OJHUM WU
IBYMsI 3aMECTUTEJISIMH, BBIOpAaHHBIMU U3 JIMHEHHON C1 5y alKUJIBbHON Tpynmbl U TuHEHHOH Cyon
AJKEHUJIbHOM IPYMIIbL,

(2) muneitnyro Cr.op ANKEHWIBHYIO TPYIINY, HEOOS3aTENbHO 3aMELIEHHYI0 OIHUM MU
IOBYMsI 3aMECTUTEJISIMH, BbIOpaHHBIMU U3 JUHEHHON C1 ) alKWIbHOU Tpymmbl U tuHeHHOH Cyon
AJKEHWJIbHOMN TPYMIIbL, WIH

(3) muuetinyro C3,) alKaqUEHWIBHYIO TPYIIY, HEOOSI3aTEIbHO 3aMEIICHHYIO0 OJHUM WJIH
IOBYMsI 3aMECTUTEJISIMH, BBIOpAaHHBIMU U3 JIMHEHHON Ci5p alKUIBbHON Tpymnmbl U JtuHEeHHOH Chon
AJKEHUJIbHOM TpYyMIbL, U

R® 1 R’ kaskplit HezaBrCHMO mpecTaBisieT co6oii C g ANKMIBHYIO IPYIIY,

WUJIA €TO COJIb.

[0242] L' npencraeisier codoit Cp oz ankuneHoByro rpynmy, Cpor alKeHHJIEHOBYIO
rpynmy uiu Cs5) ankaJueHUJIEHOBYIO TPYIIY.

L! MPEIIOYTUTENBHO TPeAcTaBisieT coboi Ci o) aJKUIEHOBYIO TPYIITY.

L' Gonee NPEATNOYTUTENLHO MpeacTaBisieT codoi C.1; aNKUIEHOBYIO TPYIITY.

L' Taxxe MPEINOYTUTENBHO MpeacTaBisieT codoii Ci.¢ aNKUICHOBYIO TPYIIITY.

[0243] n mpencrasisier codoii nenoe uncio O un 1.

N MPEINOYTHTEIBLHO MPEACTABISIET OO0 Liesnoe Yrcio 1.

[0244] R! MPENCTaBJISIET COOOM

(1) arom BoOpO~A,

(2) nmuneitnyro Cjp ankWiIbHAS PYIITY, HEOOA3ATENBHO 3aMELICHHYIO OJHUM HIIH JIBYMsI
3aMECTHTEJISIMHU, BBIOPAaHHBIMH U3 JUHEHHOH Ci,; amkuiabHOW rpynnbel U JuHeiHOH Coo)
AJKE€HUJIBHOM IPYIIIBL,

(3) muneiinyo Cr.p ANKEHWIIBHYIO TPYIIY, HEOOS3aTENbHO 3aMELIEHHYI0 OJHUM HIIN
IBYMsI 3aMECTUTEJISIMH, BbIOpaHHBIMU U3 JUHEHHON Ci.2p alKWIBbHON Tpymnmbl U JTHHEHHOH Cr.n

AJIKEHUJIBHOM IPYMIIbL, WIH
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(4) muneitnyo Cs2) aNKaaUeHUIBHYIO TPYIINY, HEOOS3aTENbHO 3aMELIEHHYI0 OJHUM TN
OBYMsI 3aMECTUTEJISIMH, BbIOpaHHBIMU U3 JUHEHHON C1 5y alKWIBbHOW Tpymibl U tuHEeHHOH Ch0n
AJKEHUJIbHOM IPYIIIbL

R' npeanournrensHo npeacrassier coboit

(1) arom BozmOpoAa,

(2) muneitnyro Ciyp aNKUIBHYIO TPYINy (MPEeaNOYTHTENbHO JUHEHHYIO Cg 12 QTKHIBHYIO
rpyImmny), HeoOsS3aTeNbHO 3aMELICHHYI0 ONHOW Wiau AByMsi JuHeHHbIMH C),; aJKHJIBHBIMU
rpynnamu (IpeanouTUTeNbHO THHEHHBIMU Cg 17 ANKUJIBHBIMY CPYIITIAMH ), WIH

(3) nuneiinyro C,p; ankeHWIbHyK rpynny (mpeanoyrutenbHO JmHeEHHYI0 Ceon
ANKEHWIbHYIO TPYIIY), HEOOs3aTebHO 3aMELICHHYI0 OAHOW Wi JByMsi JiuHEHHBIMH Cj.op
ANKEHWIbHBIMH TpyIamMu (MPearnovTUTENbHO TUHEHHBIME Cg 1> aJIKEHUIBHBIMU TPYIIIIAMH).

R' 0COGEHHO NMPEANOUTHTEIBHO IPEACTABISET COOOH ATOM BOXOPOLA.

[0245] R? npencrasisier co6oii -CH,-0O-CO-R’, -CH,-CO-O-R” wmn -R5.

R* MIPEINOYTUTENLHO MPENCTABIISIET COOOMH -CH»-O-CO-R” mnu -R’.

R? GoJtee IpeanouTUTENbHO HpeacTasisieT coboii -CH,-O-CO-R’.

[0246] R? npencrasisier co6oii -CH,-0O-CO-R®, -CH,-CO-O-R® mwm -R®.

R’ MPEINOYTUTENILHO MPENCTABISIET COOOMH -CH»-O-CO-R° mm -R®.

R’ Gonee npeanoututensHo npexactasmsier coboii -CH,-O-CO-RC.

[0247] R* MPEICTaBIISIET COOOM aTOM BOAOPOIA, —CHZ—O—CO—R7, —CHZ—CO—O-R7 i -R’.

R* NPEOYTHTENBHO MPECTaBIsIeT coGoit atom Bomopona mmu -CH,-O-CO-R’.

R* Gonee npexnoururensHo npexacrasisier coboii -CH,-O-CO-R’.

[0248] R>, R® u R’ kaxibIil HE3aBHCUMO MpencTaBsieT COO0H

(1) muneiinyro Cjj» aNKWIBHYK TPYIIy, HEOOS3aTeNbHO 3aMEIEHHYIO OJHUM WU
IBYMS 3aMECTUTEIISIMHU, BbIOPaHHBIMU U3 JMHEHHON Cj.oy alKUIbHOM rpymnmbl U auHeiHON Chon
AJKeHWJIBHOM IPyIIIEL,

(2) nuneiinyro Crp ANKEHWIBHYIO TPYINY, HEOOSA3aTENbHO 3aMELICHHYI0 OIHUM MU
IBYMsI 3aMECTUTEJISIMH, BbIOpaHHBIMU U3 JTUHEHHON C1 5y aNKUIBbHOM Tpymmbl U JTuHEHHOH Cyn
ANIKEHWJIBHOM TPYIIIBI, WIH

(3) nunetinyro Cs.pp amKaAMEHWIbHAS TPYIIa, HEOOS3aTeIbHO 3aMELICHHYIO OJHUM WIIH
IBYMsI 3aMECTUTEJISIMH, BHIOpAaHHBIMU U3 JIMHEHHOW C1 ) aNKUJIBHOW Tpynmbl U TuHEeWHOH Cy.n
AJIKEHUJIBHOMN IPYIIIbL

R’, R® u R’ kasxplii HE3aBHCHMO NPEANOYTUTENBHO MPEACTABISIET COOOH

(1) muneitayro Ci.p aNKUIBHYIO TPYyMITy (MIPEANOYTHTEIBHO JUHEHHYIO Cy.13 ANKHIBHYIO
rpyImmy), HeoOsS3aTeNbHO 3aMEIICHHYI0 ONHON wiau AByMs JuHEHHBIMH Cjj) aJKHIBHBIMU
rpynmnaMu (IpeanoYTUTENbHO TUHEHHBIMU C1 1 AJIKHJIBHBIME TPYTIIIaAMH),

(2) nunmeiinyro Cppp aJNKEHWIBHYK rpynny (NpeanodTuTenbHO JuHeHHYI Caogs
ANKEHIIbHYIO TPYIIITY ) UITH

(3) muneiinyro Cizoo ankaAMEHWIbHYIO rpynny (mpeamnoututenpHo JuHEHHYI Ciqs
AJKAaJUEHUJIBHYIO TPYIIY).

5 6. 7 . o
R”, R” u R’ kaxxmpiit He3aBrucuMO OoJiee MpearnoUTUTENBHO PEACTABIIIET COOO0M
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(1) muueiinyro Cio aNKHIBHYIO TPyMIy (TPEANOYTUTENbHO JTUHEHHYIO Cy4.13 ATKUITBHYIO
rpymmy), HeoOsA3aTeNbHO 3aMEILICHHYI0 OAHOH uiau AByMs JuHEHHBIMH Cj,) aJKHIBHBIMU
rpynnamu (IpeArnouTUTENbHO JUHEHHBIME C). 19 ATKUIBHBIMH IPYTIIIAMH), WIN

(2) nuneiinyro Cpoy aJNKEHWIBHYKO rpynny (IpeanodTutenbHO JuHedHyr Caos
AJIKEHWJIbHYIO TPYIIY).

[0249] R® u R” kaxplit He3aBHCHMO npezacrassier coboi Cj_¢ AMKUIbHYIO TPYIIY.

R* u R’ xaxnmelii He3aBHCHMO npexacrasisier cobol Ci3  aJIKWIBHYIO TPyHIy
(TIpeAnmOYTHTETbHO, METHII).

[0250] TIIpemnoututrensho, Coenunenne (I) npencraenser coboil coenUHEHUE
BbIleyKa3aHHOU Gopmyisr (1), rae

L' npencraeisier coboit Ci;, amkuneHoByr rpymnmy (mpeamodrurenbHO  Cpogp
ANKWJICHOBYIO rpyminy, Oojee npeanodTuTesbHO C.¢ AIKHICHOBYIO IPYIIY),

N MPECTaBIIsAeT COOOM Lesoe Yucio 1,

R' npencrasisier coboit

(1) arom BoOpO~A,

(2) muneitayro Ci.p ANKUIBHYIO TPYyMITy (MIPEANOYTHTEIBHO JUHEHHYIO Cg 12 AIKHIBHYIO
rpymmy), HeoOsA3aTeNbHO 3aMEIICHHYI0 ONHON wiau AByMs JuHEHHBIMH Cjj) aJKHIBHBIMU
rpynnamu (IpeArnouTuTeNbHO JUHEHHBIME Cg.12 ANKUIBHBIME TPYTIIIAMH), WIN

(3) numeiinyro Crpp anKeHWIbHYK rpynny (mpennodrurenbHO JsmHEHHYIO Ceoon
AJIKEHWIBHYIO TPYIIY), HEOOS3aTeNbHO 3aMELICHHYI0 ONHOW wmiu aAByMs JuHEHHbIMH Cr.
AJIKEHWIbHBIMU IPyIamMu (MPeAnoYTUTENbHO JTUHEHHBIMU Cg.12 ANKEHUIBHBIMH IPYIIIIAMH),

R? MPEICTaBIISIET COOOM —CHZ—O—CO—R5 1503071 —RS,

R? npeacTasJsieT coOoi -CH,-O-CO-R® wm -RS,

R* npexncrasisier coboii arom Bogopona i -CH,-0-CO-R,

RS, R°uR’ KaKJIbIi HE3aBUCUMO MPEICTABISAET COOOM

(1) nuueiinyio Ci,) aNKUIBHYIO TPyNny (MPeANOYTUTENbHO JUHEHHYIO Cy 13 ATKUITBHYIO
rpyImmy), HeoOsA3aTeNbHO 3aMELICHHYIO ONHON wian AByMs JHHEHHbIMH Cj,; aJKHIBHBIMU
rpynmnamu (IpeAnoYTUTENbHO JTUHEHHBIME C). 19 ATKUIBHBIMH TPYTIIAMH),

(2) numeiinyro Cppy aJKEHWIBbHYK rpynny (NMpeanodTuTebHO JuHEHHYI Caog
ANIKEHWIBHYIO TPYTIIY ) UITH

(3) muneitnyro Csjp amKaAMEHWIbHYIO Tpynny (TpeamnouTuTenpbHO JuHEHHYI Cagg
AKATUSHWIBHYIO TPYIILY) U

R® u R’ xaxablii HesaBucumo mpexcraBiser coGoii Cie ANKIIBHYR TPYIITY
(mpenmoututensHO C) 3 ATKUIBHYIO TPYIITY, OCOOEHHO MPEANOYTUTEIBHO METH).

[0251] Bonee mpenmoututensHo, Coenmnenne (I) mpencramisier cCoOOM COeqUHEHHE
BbIeyKa3aHHOH Gopmyisr (1), e

L' mpencraBmser coGoii Cppp ankmieHoByr rpymmy  (mpeamournrensHO  Cg
AJNIKWJICHOBYIO IPYIIITY),

N MpencTaBsieT cOOOM 1enoe Yucio 1,

1 o
R’ npencrasiser coboli aToMOM BOOPOZA,
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R? MPEICTaBIISIET COOOM —CHz—O—CO—RS,

R? MPEICTaBIISIET COOOM —CHZ—O—CO—R(’,

R* MPEICTaBIISIET COOOM -CH,-O-CO-R’,

R’ , RuR’ KaX/IbIH HE3aBUCUMO IpeNCTaBJsieT coO0i

(1) muuetinyio Cjp aNKWIBHYIO TPYIITY (IPEANOYTUTENBbHO JUHEHHYI0 Cy 13 ATKUIIBHYIO
Ipynimy), HeoOs3aTeIbHO 3aMEIEHHYI0 ONHOH MM AByMs JMHEHHbIMH Cjo QJKUJIBHBIMH
rpynmnamMu (IpenrnoYTUTeNbHO JTMHEHHBIMH Cj_jo QIKWIbHBIMU FPYIIIIAMH),

(2) nuneiinyro C,p; aJKEHWIbHYK rpynmny (IpeAnodYTHTeNbHO JuHEeHHYI0 Cyaqg
ANKEHWIbHYIO TPYIIIY) WIIH

(3) muneitnyro Cspp amKaAHMEHWIbHYIO Tpynny (MpeamnouTutenpHo JuHEHHYI Cya.g
AJKATUSHWJIBHYIO TPYIIY) U

R® u R’ kaxuelii HesaBucuMo mnpexctaBisier co6oii Cig AIKWIBHYIO TPYIITY
(mpenmouturensHO C).3 ATKUIBHYIO TPYIITY, OCOOCHHO MPEANOYTUTEIBHO METHL).

[0252] Bonee mpenmoututensHo, CoenuHenue (I) mpencramisier cCoOOUM COeqUHEHHE
BbIeyka3zaHHoi popmyisr (1), roe

L' npencrasisier codoit C¢ aIKUICHOBYIO TPYIIY,

1N MPECTaBIseT COOOH Lesoe Yucio 1,

R' npencrasisier coboii aToM Bomopora,

R? MPEICTaBIISIET COOOM —CHZ—O—CO—RS,

R? MPEICTaBIISIET COOOM —CHZ—O—CO—R(’,

R* MPEICTaBIISIET COOOM -CH,-O-CO-R’,

R’ , RuR’ KaX/IbIH HE3aBUCUMO IPeNCTaBJsieT coO0i

(1) munetinyio Cj,y aNKWIBHYIO TPYIITY (IPEANOYTUTENbHO JTUHEHHYI0 Cy 13 ATKUITBHYIO
Ipynny), HeoOs3aTeIbHO 3aMEIEHHYI0 OAHOH MM JAByMs JHUHEHHbIMH Cjo aQJKUJIBHBIMH
rpynnamMu (IpennoYTUTeNbHO JHHEHHBIMU Cj_jp QIKUIbHBIMU FPYIIIAMHU), WIN

(2) nuneiinyro C,p; aJKEHWIbHYK rpynmny (MpeanodyTUTeNbHO JuHEHHYI0 Cyqg
ANIKEHWIBHYIO TPYIIY) U

R® u R’ xaxnablii HesaBucumo npexcraBisier coboii Cp; ANKHIBHYR TPYIITY
(TIpeAroYTHTETEHO, METHI).

[0253] Conp coenvHEHUs], MPENCTABJICHHOTO KAXAOW BBIMICYNOMSHYTOW CTPYKTYpPHOMU
(bopMyJIOH, MPEAOYTUTENBHO MPENCTABIIACT COOOH (PapMaKOIOTHUECKH MPUEMIIEMYIO COJb. Mx
NPUMEpPbl BKJIFOYAIOT B CE€0S CONMM C HEOPraHWYECKUMH OCHOBAaHUSMH (HAIpUMeEp, COJH
IIEJIOYHbIX METAJUIOB, TaKHE KaK HAaTpHeBasl COJb, KajHeBas COJb U TOMY IOAOOHOE; COJH
IIEJIOYHO3EMENIbHBIX METAJUIOB, TAKHE KaK COJIb KAJIbIUs, COJb MarHusl U TOMY MOIOOHOE; COJb
AOMUHUS, COJIb aMMOHHSI), COJHM C OPTaHMYECKUMH OCHOBAaHUSIMH (HampuMmep, COJU C
TPUMETHIAMUHOM, TPUITUIIAMHHOM, NUPUANHOM, TUKOJIMHOM, STaHOJIAMUHOM,
AU3TAHOJAMUHOM, TPU3TAHOJAMHHOM, TPOMETAMHUHOM [TPUC(THAPOKCUMETUI)METHIAMHHOM] |,
TpeT-OyTUIIAMMHOM, IMKJIOT€KCUIIAMUHOM, O€H3MJIAMHUHOM, IUIHMKJIOreKcrmnamMuHoM, N, N-
IUOEH3WIBTHIIEHINAMIHOM), COJM C HEOPraHMYeCKUMH KHCJIOTaMH (Hampumep, CONu C

(TOPUCTOBOIOPOIHON KHCIOTOH, COJITHOM KHCIOTOH, OpOMHCTOBOAOPOIHON KHUCJIOTOM,
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HOIMCTOBOJOPOIHOM KHUCIOTOH, a30THOU KUCJIOTOM, CEpHOM KUCIOTOH, (PochOpHOI KUCIOTOH),
COJM C OPraHWYECKHMMU KHCJIOTaMHU (COJMM C MYpPaBbHHOW KHCIOTOM, YKCYCHOHM KHCIIOTOM,
TpU(PTOPYKCYCHONH KHCIOTOH, (pTaneBoll KUCIOTOH, (ymMapoBOi KHCIOTOMW, IIaBeJIeBOH
KUCJIOTOW, BHUHHOM KHUCJOTOW, MAaJE€UHOBOM KHUCJIOTOM, JMMOHHOW KHMCJIOTOW, SIHTAPHOMU
KHCJIOTOH, sIOJIOUHON KUCIOTON, METaHCYIb()OHOBOH KUCIOTON, O€H30JICY IbOHOBOH KUCIIOTOH,
I-TOJIyOJICYJIB()OHOBOM KHCJIOTOI), COJIM C OCHOBHBIMH aMUHOKHCJIOTAMH (COJH C aprHHUHOM,
JM3WHOM, OPHMTHMHOM) MJIM COJIM C KHCJIOTHBIMH aMUHOKHCJIOTaMHU (COJM C acraparuHOBOH
KHCJIOTOH, TTyTAMHUHOBOM KHCJIOTOM).

[0254] OtHomenue (M0y.%) KaTMOHHOTO JHMIUAA K OOIIEeMy KOJUYECTBY JIHIHIOB,
NPUCYTCTBYIOLINX B JIMITUIHONW HAHOYACTHIIE HACTOSIIErO H300PETEHUs], COCTABIISIET, HATIPUMED,
ot npumepHo 10% no npumepHo 80%, mpennoururenabHo oT npumepHo 20% no npumepHo 70%,
Oonee mpenmnodTuTebHO OT puMepHO 40% no mpumepHo 60%; OAHAKO JAHHOE COOTHOLIEHHE
HE OrPaHUYMBAETCS STUMU IPUMEPAMHL.

Taxke MOKHO MCIIOJIb30BaTh TOJIBKO OJMH BUJ BBILICYIIOMSHYTOTO KAaTHOHHOTO JIUIHA
Wi aBa wiu Oojee ero BHIOB MOXHO HCIONB30BaTh B KoMOWHammu. Korma HCmonmb3yroT
HECKOJIbKO KaTHOHHBIX JIUMHIOB, COOTHOIIEHHE BCEX KATHOHHBIX JIMMHIOB MPENNOYTHTEIBHO
SIBJIIETCSI TAKUM, KaK YKa3aHO BBIIIE.

[0255]

(c) HexatnonHbI# numnumn

B HacrosimeM omMCcaHUM TEPMUH «HEKATHOHHBIA JINMUI» O3HA4YaeT JIMIUA, KOTOPBIH
OTJIMYAeTCs OT KATHOHHOIO JIMIKAA, W MPEACTaBsieT cOOOM IMIHUA, KOTOPBI HE HMMeeT
CYMMAapHOTO TOJIOXKHUTENBHOTO 3JIEKTPUYECKOTO 3apsiia MpH BbIOPaHHOM 3HadyeHuu pH, Takom
Kak (usnonoruyeckoe 3HaueHue pH um Tomy nomoOHoe. Ilpumepbl HEKAaTHOHHOrO JHUMHIA,
UCIIONIB3YEMOTr0 B JIMIMMAHOM HAHOYACTHIIE HACTOSIIErO0 M300pETeHMs, BKIIOYAIOT B cels
dochonunun, crepouast, [IOI-munun u Tomy nogodHoe.

[0256] [nst ynaydineHWs AOCTaBKU HYKJIEHHOBOW KHCIOTHL, komupyromeirt CAR wmm
sk3oreHHblii TCR, B UMMyHOLUT-MHULIEHb (POCHOTUNH CEHUATBHO HE OTPAHUYMBAETCS MPU
YCJIOBHH, YTO OH CTAOMIJIbHO MOJIEPKUBAET HYKJIIEMHOBYIO KUCJIOTY U HE HHTUOMPYET CIUSTHHE C
KJIETOYHbIMA MeMOpaHamu (C TUIa3MaTHYeCKOH MeMOpaHoi u memOpaHoi opranesuibl). Tak,
HAampuMep, MOryT ObITb  ymoMsiHYTHl  (ocharummixonns,  ¢PochaTUANISTAaHOTAMUH,
bocharununcepus, bocharuarmuHO3UTON, docharunnas KUCJIOTA,
najgbMuTOMNIoNeomIhochaTuaIXoNuH, Tn3odocharuauaxonuH, Tu3odpochaTuanIdTaHOIAMYH,
IUTATbMUATOMII(H OChHATUTHITX OJIHH, nuoneonsipocHaTHIMITXONUH,
aucreaporipocHaTUANIX OJIUH, JUINHOICHOMI(POCHATUANIXOIUH B TOMY ITOIOOHOE.

[0257] IIpeanouturenvHble bochonmumunel BKJIFOYAIOT B cels
aucTeapomiphochaTHIUIX OJTUH (DSPC), nuoneonihocHaTHIUIX OTUH (DOPC),
aunanemuromnpocharunumxonmnn  (DPPC),  amoneoundocharmmunrmuuepun  (DOPG),
nanemuromnoneonndocharugunrmuuepus  (POPG), aunansmuronndochaTuaumrinnepuH
(DPPG), muoneoundocdarunuimstanonramMud (DOPE), nansmutounoneomnpochaTuanixonus

(POPC), mnanpmurounonoeundocparuaumrasotamud  (POPE) u  4-(N-maneumuamerin)
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nukiorekcad- 1-kapbokcunar (DOPE-mal) auoneomndocharununsranonamusa (DOPE-mal),
6onee npennoururensao DOPC, DPPC, POPC u DOPE.

[0258] Ortromenne (mon%) ¢dochonumuoa k oOmEMy KOJUUECTBY JIMIHIIOB,
NPUCYTCTBYIOLIMX B JIMMUAHOW HAHOUYACTULIE HACTOSIINErO0 H300PETEHUs, MOXET COCTABJIATH,
Hanpumep, oT npumepHo 0% no mpumepHo 90%, NpeanoOYTUTENBHO OT mpumepHO 5% 1o
npumepHo 30%, Gosee MPeAnOYTUTENHHO OT IpUMepHO 8% 10 npumepHo 15%.

MO’KHO HCIIONIb30BATh TOJIBKO OJUH BUA BBIIIEYHNOMSHYTOTO (pochonunuma ui 18a Wi
Oosee ero BUAOB MOXHO HCIIOJNBb30BaTh B KOMOWHaumu. Korma HCHIONB3YHOT HECKOJBKO
dochonununos, cooTHomeHne BceX (HOCHONTUITUAOB MPEANOYTUTENBHO SIBJIIETCS TAKUM, Kak
YKa3aHO BBILIE.

[0259] B xauecTBe CTEPOUIOB MOTYT OBITh YIIOMSIHYTBI XOJIECTEPHH, S50-X0JIeCTaHoil, Sp-
KONPOCTAHOJ,  XOJeCTepuii-(2'-TUAPOKCH)  3TUJIOBBI  3¢up,  Xonectepu-(4'-ruapoKcH)
OyTuioBbIii  3up, O-KETOXOJECTAHON, S0-XOJEeCTaH, XOJECTeHOH, S0-XOJeCTaHOH, Sf-
XOJIECTAHOH U XOJIECTEPUIT IEKAHOAT, MPEANIOYTUTENBHO XOJIECTEPUH.

[0260] OrtHomenne (mon.%) creponma K  OOmIEMY  KOJHYECTBY  JIUIHJIOB,
NPUCYTCTBYIOLINX B JIMITUAHON HAHOYACTHIE HACTOALIETO H300PETEeHHs], KOIJa CTEPOHJIbI
NPUCYTCTBYIOT, MOXET COCTaBJIATh, Hampumep, oT mnpumepHo 10% no npumepHo 60%,
NPEATIOUTUTENBHO OT puMepHO 12% no npumepHo 58%, OoJiee MpeanoYTHTEIBHO OT MPUMEPHO
20% no mpumepHo 55%.

MoOXHO HCNONB30BaTh TOJBKO OAMH BUJ BbILIEYNOMSHYTOIO CTEpOMAa WIM ABA WUIH
Oonee ero BHUAOB MOXHO HCIIONB30BaTh B KOMOMHammu. Korma HCIONB3yHOT HECKOJBKO
CTEpOMIOB, COOTHOIIEHHUE BCEX CTEPOMIOB MPEANOYTUTENBHO SBISAETCS TaKUM, KaK YKa3aHO
BBILIIE.

[0261] B Hacrosimem omucanuu TepMuH «IIDI-munum» o3Ha4daer 000N KOMILIEKC
nojmaTiieHrnukonss (II0IN) u nunupa. IIOI-nunup cneunanbHO HE OTpaHUYMBAETCS TPU
yCJIOBUH, 4YTO OH oOnamaer 3G(eKToM MOAaBIEHUsI arperaiyy JIMIMUIHON HAaHOYACTHIIbI
Hacrosimero uzobperenus. Hampumep, moryt ObiTh ynomsiHyThl 197, KOHBIOTHPOBaHHBIN C
muankuwiokcunporuioMm (PEG-DAA), II9I, konbtorupoBanHbiii ¢ auauuiariunepudom (PEG-
DAG) (manpumep, SUNBRIGHT GM-020 (NOF CORPORATION)), I13T", KOHBIOTUPOBaHHBIM
¢ hochomumunamu, Takumu kak Gocharummmsranonamut (PEG-PE), TIOI7, KOHBIOTUPOBaHHBIH
¢ uepamunom (PEG-Cer), I19I', xorbrtorupoBanHbiM ¢ xosecrepuroM (IT3I-xonectepun) mmm
ero mpousBoAHbIMU, WM ux cMmecu, mPEG2000-1,2-Di-O-ankui-sn3-kapOoMOUITIUuepun
(PEG-C-DOMGQG), 1 -[8'-(1,2-guMupucTon-3-nponaHokcu)-kapookcamua-3',6-
IUOKCAOKTaHW |[kapOamoni-co-metmin-nonu(atuinenrnukons)  (2KPEG-DMG) wu  Tomy
nonoduoe. [Ipexnoururensubiii [131-munun Brmouaet B cedst PEG-DGA, PEG-DAA, PEG-PE,
PEG-Cer, u ux cmech, Oonee mpenmouturenbHo, KoHborar PEG-DAA BbiOpaH 3 rpymimel,
cocrosien u3 konbtorara 101 -quaenunokcunponu, konbtorara [191- qunaypunokcunponus,
koHbtorara [IOI-gumupucTunokcunponuna, KoHbtorara IIOI-munanbMUTUIOKCUIPONNI,
koHbtorara [ 13I'-nucTeapunokcUnponui 1 UX CMecen.

B nonosHeHune k MeTokcurpymnme B kauecTBe cBoOoaHOro koHua 1300 mist csi3bIBaHUS
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T-kJI€TOYHOro JUraHjga-MHUIIEHH MOIYT MCIOJIb30BAaTbCS OMNMCAHHbIE HUXKE MalleMMUAHAs
rpymnmna, N-TUAPOKCUCYKIMHUMUAMIIBHAS TpyInna u ToMy mnomoOHoe. Hampumep, B kauecTBe
munuaa [I9I" moxuOo ucnonb3zoBate SUNBRIGHT DSPE-0201MA unu SUNBRIGHT DSPE-
0201MA (NOF), umeronyie pyHKIHMOHAIBHYIO TPYIINY JUJIs CBSA3bIBAHUA T-KJIETOYHOTO JIMTaHaa
(vHOrmAa B HacroswmeM wu3o0pereHMH uMeHyemble «[IDI-munua ¢ peakuuOHHOCHIOCOOHOM
KOHLIEBOM IPyIION»).

[0262] Ortnowenne (Mon.%) IIOI-nmunupa k oOumieMy KOJUYECTBY JIMITHIOB,
NPUCYTCTBYIOLIMX B JIMMHIHOW HAHOYACTULE HACTOSIIErO H300PETeHHs, MOXET COCTaBIISITh,
Hanpumep, oT npumepHo 0% no mpumepHo 20%, mpenmnourutenbHo OT npumepHo 0,1% rno
npuMepHo 5%, Ooiee MpeanoYTUTENBLHO OT npumepHo 0,7% mo npumepHo 2%.

Honst  (Mon.%) TIOI-nmunupga ¢ peakUOHHOCTIOCOOHOH KOHIEBOH Tpymmoil B
BBIIIEYMOMSIHYThIX 00mmx Jjununax [I3I0 cocrapnsier, Hampumep, oT mnpumepHo 10% 1o
npumepHo 100%, mnpennoururensHo ot mnpuMmepHo 20% po mnpumepHo 100%, Oonee
MpeANoUTUTENbHO OT puMepHo 30% a0 npumepHo 100%.

Mo:XHO HCTIONB30BaTh TOJNBKO OJUH BUJ BblllleynoMsHyToro 110l -nunuaa unm nsa wuim
Oosee ero BHIOB MOXXHO HCIIONIb30BaTh B KoMOuHanmu. Korma ncnone3yroT Heckonbko [191-
JUNHUAO0B, cOOTHOIIEeHUe Bcex IIDOI-nunuaoB mpeanouTUTENbHO SIBISETCS TaKUM, KaK yKa3aHo
BBILLIE.

[0263] JIunuoHy0 HAHOYACTHIY HACTOSIIErO M300pPETeHHs MPUMEHSIOT IJIsl MepeHoca
reHoB u skcrpeccun CAR unu sk3orenHoro TCR B MMMyHHBIX KjeTKax, B 4aCTHOCTH B T-
KJIETKaX, KOTOpPbIE OTBEYAIOT 3a KJIETOYHbIII IMMYHHTET NPH NPHOOPETEHHOM UMMyHuUTeTe, NK-
KJIETKaX, MOHOLMTAaX, Makpodarax, IEHIPUTHBIX KJIETKaXx M TOMY IIOJOOHOM, KOTOpBIE
OTBEYAIOT 3a BpOXKAeHHbI uMMyHuTeT, U NKT-KieTkax, KOTOpble MpeacTaBistoT coboit T-
KJeTky, obnanmaromue cBoiictBamu NK-kietok. CremoBarenbHO, JHMNUAHAS HAHOYACTHLA
HACTOSAINEr0 H300pEeTeHHsT MOXKET MAOMOJHUTENbHO CONEp)KaTh JIMIAHA, KOTOPBIH MOJXKET
HalleJIUBaTh JIMMUAHYI0 HAHOYACTHIy HAa HMMYHOLIUTBI, B YacCTHOCTH, Ha T-KJIeTKH, HIJs
3¢ pexTUBHOM TOCTABKH B LI€JIEBbIE UMMYHOLIUTBI, OCOOEHHO in Vivo.

[0264]

(d) JIurann, ciocoOHBII HALIETUBATh JTUMUAHYIO HAaHOYACTHIY Ha T-KJIETKY

JluraHn, cocOOHBIN HALETUBAThH JIMITUIHYI0 HAHOYACTHIY HACTOSINEro U300peTeHus: Ha
T-kneTky, crenuasbHO HE OrPAaHWUYMBAETCS IPH YCJIOBHHM, YTO OH MOXET CIEeHU(UIHO
pacro3HaBaTh  MOBEPXHOCTHBIE  MOJIEKYJBI,  KOTOpble  CHeUU(UIHO WM  BBICOKO
skcripeccupyrores B T-knetkax. [IpeanodTuTennbHO OH BKIFOUAET B ce0sl T€ JIMTaHIbI, KOTOPbIE
coneprkaT OAWH WJIM HECKOJBKO aHTUIE€HCBSI3BIBAKOIIUX NOMEHOB aHTHTeN npoTuB CD3, CD4,
CD8 wmm CD28, u Oonee mpeanmoyYTHUTENIbHO, OH BKJIIOYAET B ceOs Te JIMTaHIbl, KOTOpBIE
COIepKaT aHTUTCHCBs3bIBAarOIIKE noMeHbl aHTU-CD3-anturena wwmm antu-CD28-anTHTena.
OcobeHHO TpeArnoYTUTENbHBIM MPUMEPOM JOCTaBKH B T-KJIETKM In VIVO SIBJISETCS BapHAaHT,
KOTOPBIA COAEP>KUT TOJIBKO AHTUTE€HCBs3bIBaOIUN noMeH aHTU-CD3 anturena. 3aech TepMuH
«aHTUIEHCBSI3bIBAIOLINIT JOMEH» SBJSIETCS CHHOHMMOM aHTUI€HCBS3BIBAIOLIETO JOMEHA,

KoTOpbIii cocraBisier BbimeynomsaHyTeiii CAR. Opnako, mockonsky CAR  HeoOxommmo
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NOJIyyaTb B BUJE HYKJIEMHOBOM KHCIJIOTBI, KOJUPYIOLIEH €ro, BOSHUKAIOT OrPaHUYEHUs, U BO
MHOTHX  CIy4asgx OOBIMHO  HCIIONB3YIOTCA ~ ONHOLETIOueYHble aHTuTena. I[IoCKOJbKy
AHTUTEHCBA3BIBAIOLUN JOMEH B Ka4eCTBE HALIEIUBAIOLIEro Ha T-KJIETKU JIMraHAa HaXOAUTCS B
JUMUAHON HAHOYACTUIIE HACTOSALIEr0 U300peTeHUsT B COCTOSIHMM O€nKa, HEe TOJIbKO
OIHOLICTIOYEYHbIE AaHTUTENA, HO TAK)Ke JIOObIe Apyrue pparMeHTbl aHTUTEN, TAKHUE KaK IMOJHbIE
moniekyabl antuten, Fab, F(ab')2, Fab', Fv, Boccranoenennoe antuteno (rlgG), dsFv, sFv,
AUaTesio, TPUATEJIO M TOMY MOAOOHOE, TaKKe MOTYT OBITh MPEATIOYTHUTENIEHO HCIOJIB30BAHBL
[IpennourureapbHO UCTONB30BaTh Fab' Oe3 Fc-pparmenTta, 0COOEHHO IJisi TOCTABKU K LIEJIEBOMY
UMMYHOLIUTY in  vivo. DOTm (QparMeHTbl aHTUTEN MOMKHO MOJYyYHTb 00pabOTKOH
NOJHOpa3MepHoro  anturena  (Hanpumep, IgG)  BoccraHoButenem  (Hampumep,  2-
MEPKAaINTO3TAHOJIOM, IUTHOTPEUTOJIOM) MJIM TENTHIA30i (HampuMmep, MamawHOM, IETICHHOM,
(PULITHOM) WIJIH C HCTIOJIB30BAHUEM OIEPALIN FeHETHYECKON PEKOMOMHALINY.

[0265] Korma nauenuBaromuii Ha T-KJI€TKM JUTaHi MpencTaBisieT COOOW MOJHYIO
MOJIEKYJIy aHTHTENA, MOXXHO HCIOJb30BaTh KoMMepuecku aoctymnHbeie antu-CD3, CD4, CDS,
CD28 anTuTeNna U T.A., WIKM JUTAHJ MOKHO BBIIENUTH U3 KYJbTYPBl KJIETOK, IPOAYLUPYIOLINX
antuteno. C 1pyroit CTOpOHBI, KOTIA JINTaH] MPEACTABIAET COOOH 000 13 BBIIEYTTOMSIHY TIX
AHTUTEHCBS3BIBAIOIINX JTOMEHOB ((DparMeHT aHTUTENA), HYKJIEHHOBYIO KUCJIOTY, KOTUPYIOLIYIO
AHTUTEHCBS3bIBAIOIIMN J0MeH, TakoW kak aHTu-CD3, CD4, CD8, CD28 anTtutena u T.1.,
BBIIEJAIOT TAaKUM k€ 00pa3oM, Kak B Cly4ae HYKJIEHMHOBOH KHCIOTBL, KOZHPYIOLIEH
AHTUTEHCBS3BIBAIOLIUN JOMEH, COCTaBJstOUUi yka3aHHbII CAR, U aHTUreHCBA3BIBAOLIUN
JOMEH MOKET OBITh MOJY4YeH PEKOMOMHAHTHBIM ITyTEM C HCIIOJIb30BAHNUEM TOTO K€ METOIA.

[0266] B nunumHONM HaHOYACTHUIE HACTOALIErO H300peTeHus! HauenuBaromuid Ha T-
KJIETKU JINTaH/A MOXKET CBS3BIBATHCS C BHELIHEH O0OJOYKOIl JIFOOBIM CIOCOOOM, MpPU YCIIOBUH,
YTO OH NMPHUCYTCTBYET HAa MOBEPXHOCTH JUMHUIHON HaHOUacTulpl. Hanpumep, korna B kadecTse
HEKaTHOHHOro Jjunuaa npucyrcrByer [IOI-mumua ¢ peakMOHHOCIOCOOHOH —KOHIEBOH
IPYIINON, JTUraHg MOXeT ObiTh noOasneH Kk koHuy [I2I7. Hanpumep, munuaHbie HAHOYACTHULIBL,
MEUEHHbIE JIUTAaHAOM (AHTHTEJIOM), MOTYT OBbITh TOJyYeHbl MyTeM B3aumozeicTeusi [10T-
munuaa (Hanpumep, SUNBRIGHT DSPE-0200MA) ¢ mMainenMUIHOM TpyNIioi Ha ero KOHIE, ¢
THUOJIBHOH TPYIIOW BBIIEYIIOMSHYTOIO BOCCTAHABJIMBAIOIIETO aHTUTENA (MHOTAA MMEHYIOTCS
Kak «antureno-JIHU»).

[0267] Korma mumuaHYyrO HAHOYACTHIY HACTOSIIEr0 HM300pETEeHUs HUCTOIB3YIOT IS
NepeHoca reHa B UMMYHOLUTBI, OTJH4YHbIe OT T-kierok, Takue xkak NK-kineTku u AeHIpUTHBIE
KJIETKH, JUMHIHYE) HAHOYACTUIY MOXHO 3(P(PEKTUBHO IOCTABJIATh NaK€ B OTCYTCTBHE Ha
MOBEPXHOCTH JIMMHUHON HAHOYACTHIIbI JIMTAHJA ISl HALENIUBaHUs Ha 3TH UMMYHHbIE KIIETKU.
Taxke MOKHO MMETh Ha MOBEPXHOCTHU JIMIIUIHOW HAHOYACTHULIBI MOAXOASIINN HALEIUBAKO LN
JUTaHA JJIsl MOJIEKYJ, O3KCIIPECCUPYEMBbIX Ha IOBEPXHOCTU KaXJ0H HMMMYHHON KJIETKH.
Hanpuwmep, B ciaydae NK-kjgeTok MOryT ObITb YNMOMSHYTHI 0€3 OrpaHWYEHHH T€ JIMTaHAb,
KOTOpBIE CONlEepIKaT aHTUTI€HCBSI3bIBAOINE JOMEHBI auTuTesn nmpotus CD16 u CDS56.

[0268]

2. IMonyyeHye TMOUAHON HAHOYACTULbI HACTOSIIErO U300peTEHUs
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JlunuaHas HAHOYACTHLIA HACTOSINEro M300pETeHHsT MOXKET OBITh IMOJydeHa, HAIpUMeD,
criocobom, omucanHabiM B Ilarente CIITA US9404127. Korpma nunuaHash HaHOYACTHULA
JOTIONTHUTEIBHO CONEPIKUT HALeNUBAIOIU Ha T-KJIEeTKH JUraHj, OHa MOXET ObITh MOJydeHa
IyTeM XUMHUYECKOTO NMPUCOEANHEHUs] HALleUBAOLEero Ha T-KJeTku Jurasaa nocie nojay4eHus
ounuaHbIX HaHouactul. Kak omucano, Hampumep, B MeXIyHapOIHON NaTEeHTHON 3asBKe
WO02016/021683, roTOBAT pPACTBOP OPraHUYECKOTO PACTBOPUTENST M3 BBILIEYIOMSHYTHIX
KoMroHeHTOB (b) u (C), pacTBOp OPraHMYECKOrO PACTBOPUTENSI CMEINIMBAIOT C BOIOW WM
OydepHbiM pacTBOpoM (a) Ul TOJYYEeHHUS JIMMUAHBIX HAHOYACTHL, a 3aTe€M MPOBOIST
XUMHYECKOe MPUCOCIMHEHNE HALCIUBAIOIIEro Ha T-KJIeTKH JMraHaa CBsi3aH, YTOOBI MOJYYHTh
Takhe K€ CBf3aHHbIE C JIMraHAOM HaHodacTUlbl. OTHOLIEHHE CcMeIuBaHus (MOJSIpHOE
OTHOIIIEHHUE) KAaTHOHHOro Jymnuaa, (ocdonununa, xojgectepuna u [IOI-nmunuma cocraBiser,
Harpumep, 40-60:0 xk 20:0 xk 50:0 k 5, HO HaHHOE COOTHOLICHHE HE OTPAHUYHBAETCS STHUM
npumepom. Korpa I191-nunun cMemuBaroT B BUAe HEKaTHOHHOTO JIMIKAA U HALEIUBAIOIIHI Ha
T-knerku nuranaa nodaenstoT Kk koHIy 11917, cooTHOIIEHHE B cMecH (MOJIIPHOE COOTHOIIIEHHUE)
[I2T-nunuaa u aurasaa MoKeT COCTaBisATh, Hanpumep, oT 20:1 no 1:20. BeleynomsiHyThIH
[IOI-mumun  mMoxxker comepkatb 1100 ¢ peakMOHHOCHOCOOHOW KOHLIEBOH TPYMIIOH B
cootHomeHn# (Moi1.%) ot mpumepHo 10% 1o npumepHo 100%. BrimeynoMsHyToe CMEIINBaHUE
MOXeT OBITh TPOBENEHO C HCIIOJNB30BAaHUEM IIHMIIETKH, CHUCTEMbl MHUKPOXKHIKOCTHOTO
CMeIIuBaHus (HampuMep, MHUKPOKUIKOCTHOH cuctembl Asia (Syrris)) wiu  ammapara
Nanoassemblr (Precision Nanosystems)). IlonydeHHble NHMHUIHBIE YaCTUIBI MOTYT OBITH
NIOJIBEPTHYTHI OYHCTKE Telib-(puibTpare, 1nain3oM Uil CTEPUIIbHON (PUIIbTpaLueit.

KoHueHTpauus BCero JIMMUAHOIO KOMIIOHEHTA B paCTBOPE OPraHUYECKOTO PaCTBOPUTEIS
peanouTuTeNbHO coctasisieT ot 0,5 mo 100 mr/m.

[0269] B xauecTBe OpraHUYECKOro pacTBOPHUTENST MOXKHO yKa3aTbh, HAIIPUMEDP, METAHOJ,
sTaHoi, l-mpomaHon, 2-mpomaHoi, 1-OyraHon, Tper-OyTaHon, aneroH, aueToHuTpwir, N, N-
auMeTuiIhopMaMu, TUMETHICYIbHOKCUA WM UX cMech. OpraHu4ecKuil paCTBOPHUTEIb MOXKET
comepkath or 0 mo 20% Boxsl unu OydepHoro pacreopa. B kadecrBe OydepHoro pacreopa
UCTIONIB3YEOTCSI KUCJIOTHBIE Oy(epHble pacTBOpHI (HampuMmep, areraTHbl OydepHbIi pacTBop,
LIUTPATHBIN Oy(epHbIA pacTBOP) WK HelTpanbHbie Oy(epHbIe pacTBOPHI (HarpuMep, Oy epHbIi
pactBop 4-(2-ruapokcusTu)- 1-nmunepasunstancynbdonosoit kucnotsl, (HEPES), Oydepnbrit
pactBop Tpuc(rugpokcumerwi)amuHoMerana (Tris), QocdaTHeiii  OydepHblii  pacTBOp,
docdarro-conesoii Oydep (PCBH)).

[0270] B cnyuae, korga Ay TOEPEMELIMBAHUS  UCIIONB3YETCSl  CHUCTEMA
MHUKPOXHIAKOCTHOTO CMEIIMBAHUS, NPEANIOYTEHHE OTAAETCS CMELIMBAHMIO 1 4acTh 1Mo o0beMy
pacTBOpa OpPraHMYECKOTO pacTBopuTeNs ¢ 1-5 wactamu mo obdbemy Boabl wiu OydepHOro
pactBopa. Kpome TOro, B yKa3aHHOW CHCTEME CKOPOCTh IIOTOKAa CMECH (CMeCH pacTBopa
OPTaHUYECKOTO PACTBOPHUTENS U BOABI WM Oy(EpPHOTO pacTBOPA) MPEANOYTUTENBHO COCTABIISET
ot 0,1 no 10 mu/muH, a TeMneparypa MpearnoYTUTENbHO cocTaBisieT oT 4 no 45°C.

[0271] Korma aucnepcuio JHUMHIHBIX YaCTULl TMOJYYarOT, KaK OINHUCAHO BBIIIE,

COCTABJISAIOLINE AUCIIEPCHIO KOMIOHEHTHI, (a) - (d), MOryT ObITh Mosy4YeHBl MyTeM NO0aBIECHUS
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HyKJIenHOBOM KucoThl, komupyromeid CAR, win sk3orenssiii TCR B Bonmy umm OydepHbiid
pactBop. IlpenmouTurenbHbIM SIBIIAETCS NOOABJICHHE HYKICUHOBOW KHCIIOTBI TaKMM 00pas3oM,
9TOOBI CAENAaTh KOHLIEHTPALMIO €€ aKTUBHOI'O MHIPEANEHTa B BoAe min Oy(depHOM pacTBope OT
0,05 no 2,0 mr/mi.

Kpome TOro, numuaHyr0 HAHOUACTHULy HACTOALIEr0 W300PETEHUsT MOXKHO TaKxkKe
NOJyYUTh TyTEM CMELIMBAHUSA AWCIEPCUH JIMINUAHBIX YaCTHULl C HYKJIEUHOBOW KHUCJIOTOM
criocoOOM, U3BECTHBIM B JAHHOH 00JIACTH TEXHHUKH.

B nunupmHONW HAHOYACTHIIE HACTOALIEr0 U300PETeHUsl COAepKaHWE HYKJIECHHOBOM
KHCJIOTBI MPeanouTuTeNibHo coctaBisieT 1-20 mac.%. Conmep:kaHue MOXKET ObITh M3MEPEHO C
nomortpio Habopa pearentoB Quant-iTTMRibogreen® (Invitrogen). B nunumHo# HaHOUYACTHIIE
HACTOSIIIEro n300peTeHnss KO3(PPHULUUEHT WHKANCYISUUNA HYKJICHHOBOW KHUCJIOTBI MOXET OBITh
paccuMTaH Ha OCHOBE PA3HHUIBI B MHTEHCHBHOCTU (PJIyOPECLEHIMH NpU NOOaBICHUU W Oe3
no0aBJieHUs MOBEPXHOCTHO-aKTUBHOTO BemecTsa (Hanpumep, Triton-X100).

[0272] ducniepcuoHHas cpena MOKeT ObITh 3aMEeHEeHa BOJOH Wi Oy epHBIM PaCTBOPOM
nyTeM nuanusa. s Auanusa MCIONB3YIOT YIbTPauIbTPAHOHHYI0 MEMOpaHy C OTCEYEHHUEM
no MosekyJsisipHoit Macce ot 10 go 20K. Juanusz mpoBomsatr mpu temmeparype ot 4°C no
KOMHAaTHON Temmeparypbl. Juaau3 MOXeT MNPOBOAUTHCS MMOBTOPHO. /Jlis nuanusa MoOXeT
UCTIONB30BATHCS TAHT€HLAJbHASI TOTOYHAS (PHIIBTPALIHS.

[0273] CootHouenne (MaccOBOE€ COOTHOIICHHE) HYKJIEHMHOBOW KHCIIOTHI U JIUIMHIA B
JUMUAHON HAHOYACTHLIE HACTOSALIEr0 H300pPETEeHUs, TIONYYEeHHOW, KaK YKa3aHO BBIIIE,
cocrasisieT ot npuMepHo 0,01 no npumepho 0,2.

[0274] Cpemnuii pa3mep 4acTHULl JIMIIUAHON HAHOYACTHUI(Bl HACTOSINErO H300pETEHHS
npeanouTuTenbHo cocrasisieT or 10 mo 200 M. Cpeanuil pasmep 4acTHLl JIMIIUAOB MOXKHO
paccuuTaTh, MCHONB3Ys, Hampumep, npubop Zetasizer Nano ZS (Malvern Instruments) c
aHAJM30M KyMYJISTHTOB C (DYHKLIFEH aBTOKOPPEIISLIHH.

3. BeefieHHe B MMMYHOITUT €X ViVO C MOMOIIBI0 JHUMHUIHON HAHOYACTHUIIbI HACTOSINEro

n300peTeHus
Hacrosimmee n300peTeHne OTHOCUTCS K CIMOCOOY MOJNyYeHHss UMMYHOLIMTOB €X Vivo,

skcnpeccupyromux CAR unu sx3orennsni TCR, nmyrem npuBeneHust B KOHTAKT HMMYHOLIUTOB,
NOJIY4eHHBIX OT JKUBBIX OPraHM3MOB (B HACTOSIIEM ONHMCAHUHM TAaKXXe Ha3bIBAEMbIX
«MUMMYHOLIUTAMH €X VivOoy»), C JUMUAHONH HAHOUACTHLIEH HACTOSLIETO M300PETEHHsS U BBEICHHUS
HYKJIEMHOBOU KHUCNOTHI, kKoaupyromieit CAR wan sx3orenssiit TCR, B T-KJI€TKH U UMMYHOLIUTHI
exX Vvivo, TONy4eHHble OHTHM cnocoOoM. Hcmonb3yemblii 31eCh TEPMHUH «UMMYHOLIHTY
CIELMATbHO HE OrPAaHWYUBAETCS, NPU YCIOBHHM, YTO OH TMPEICTaBISET COOOH KIETKY,
CIOCOOHYIO TIOBPEIUTh KJIETKY-MHUIIEHb (MTATOT€HHYIO KIIETKY), TaKyK KakK pakoBas KJETKa U
T.IL, C TOMOIIBI KaKOro-nbOO MeXaHM3Ma AEWHCTBUS (TO €CTh UMMYHHYIO 3(QeKTOpHYIO
KJeTKy). IlpuMepsl MMMyHOLIMTOB BKJIIOUAIOT B ceOs T-KJIeTKH, KOTOpbhIE OTBEYAOT 3a
KJIETOYHBI UMMYHHTET MPU IPHOOPETEHHOM UMMyHuUTeTe, NK-KJIeTKH, MOHOIIUTBI, Makpodary,
JNEHAPUTHbIEC KJIETKH U T.A., KOTOPbIE OTBEYAIOT 32 BPOXAEHHbIA UMMyHHUTET, U NKT-kierTky,

KOTOpbIE ABJSIFOTCA T-kierkamu co cpoiictBamu NK-kjneTtok. B omHOM npeanodturensHOM
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BapHUAHTE OCYIIECTBICHUS M300peTeHNsI MUMMYHOLIUT MOXKET mnpeacTaBiaTb cobor T-knerky. T-
KJIETKA, MOJIy4€HHAasl OT KUBOIO OpraHU3Ma, TaKXKe UMEHYETCsl B HACTOSIIEM ONMUCAaHUM Kak «T-
KJIeTKa eX vivo». B JapyroM mnpenmnouTuTeNbHOM BapUaHTE OCYLIECTBIEHHUS H300peTeHus
UMMYHOLIUT MOJKET OTBe4YaTb 3a BPOXKIEHHBbII uMMyHuTer, Hanpumep, 370 NK-kierkwy,
Makpodaru, AeHAPUTHBIE KJIETKH U ToMy nopoOHoe. Cuunraercs, yTo T-KIETKH MOABEPraroTCs
3HAYUTENIBHOMY pUCKY Bo3HHMKHOBeHHs PTIIX mpu amnoreHHOMW (aju1o) TpaHCIUIAHTALMH, JaKe
ecnu tun HLA sBisieTcst COBMECTUMBIM, B TO BpeMs Kak cunuTaercs, 4To anno-NK-knerku u T.1.
He Bb3bIBAIOT PTIIX. Takum oOpazom, mojiy4eHne UMMYHOLIMTOB €X Vivo ¢ pasnudnbiMu HLA-
TUMIAMH  TIO3BOJIIET HKCMOJb30BATh WX I AJUIOTPAHCIUIAHTALMH Oe3 JIOMOJHHUTEIbHOM
noaroroBku. CAR-NK knerka omucana, Hanpumep, B 3asiBke Ha mnareHT CIIA
US2016/0096892, Mol Ther. 25 (8): 1769-1781 (2017) u Tomy nogobHoMm, u CAR-nenaputHas
kinerka, CAR-makpodara u TOMy mnoOmoOHOE OMKCaHbL, HampuUMep, B MexXIyHapOgHOH
nateHTHOH 3asiBke W02017/019848, eLLIFE. 2018 36688 u ToMy nogo0HOM.

B npyrom acrmekte Hacrosiiiee M300pETEHHE OTHOCUTCS K KOMITO3HLMHU JUTSI WHAYKIUH
skcnpeccun CAR  wmu  sk3orenHoro TCR, comepkammxcst B JUNUOHON HAHOYACTHULIS
HACTOSIIIEr0 H300PETeHHS.

[0276] WmmyHoumt (Hampumep, T-kierka), B KOTOPBIH BBOAUTCS  JIUIHIHAS
HAHOYACTHIIA HACTOALIEr0 H300PETEHHs, MOXKET MpPEACTaBIsATh COOOW HM30JIMPOBAHHBIN
KOHKPETHBIH MMMYHOLUT (Hampumep, T-KJETKY) WIH, HApUMep, MOMYJISLUI0 HEOTHOPOIHBIX
KJIETOK, TaKUX KakK JUMGPOLHUTBI M KJIETKU-IPEAIIECTBEHHUKN JHUM(QOIUTOB, BKJIIOUYas
IUTFOPUIIOTEHTHBIE KJIETKH, MPH YCIOBHUH, YTO OHHU IPEIACTABISAIOT COOOH MOMyNSALUIO KJIETOK,
COZIEPIKALIYI0O UMMYHOLUT (Hampumep, T-KJIeTKy) WiIN KJIETKy-TpeNecTBeHHUK. B HacTosmem
n300peTeHNH TEPMUH «JIUMGOLUTY» O3HA4YaeT OJUH W3 MOATHUIIOB JIEHKOLUTOB B MMMYHHOM
cucTeMe MO3BOHOYHBIX. [Ipumepbl numdornuToB Brmo4aoT B cebs T-kierku, B-xnerku u
HaTypaJibHble KIeTKU-Kuutepb! (NK-Kki1eTkun), mpennoYTuTenbHO, BbIIeIeHHbIe U OUUINeHHbIe T-
kietkn. B Hacrosimem usobperenun «T-kieTka» mpencraiseT coOOM OAMH THIT JIEHMKOLUTOB,
OOHapy’KUBaeMbIX B JIMM(PATHYECKHX OpraHax, nepudepruyeckoi KpOBU U T.N., © OTHOCHUTCS K
OIHOW KaTeropuu JUMQOLHUTOB, XapakTepusyromencs nupQepeHIIPOBKOH U CO3PEBAHHEM,
rJIaBHBIM 00pa3oM B TuMycHOW skeneze u skcrpeccueit TCR. Ilpumepst T-kieTok, KOTOpbIE
MOJKHO HCIIOJIb30BaTh B HACTOSILIEM H300pPETEHHH, BKJIOYAIOT B ce0sl LUTOTOKCHUecKue T-
kinetku (CTL), koropbie siBisiroTcsi CD8-MO3UTUBHBIME KJIETKAMH, XeJNepHble T-KIETKH,
KoTopble sBisitoTCs CD4-no3uTnBHBIME KiteTKamu, perynstopHbele T-knetku u s¢gpdexropusie T-
KJIETKHU, U TIPEANOYTUTEIbHO IUTOTOKCHYECKHe T-KIeTKHU.

[0277] BplmeynoMsHyTbIH JUMGOIUT MOXKET OBITH TMOJYYEH, HampuMmep, U3
nepudepuIeckoil  KpOBH, KOCTHOTO MO3ra H IYIIOBUHHOH KPOBH  YeJIOBEKa HIIU
MJIEKOIIUTAIOLIETO, HE sBIISIOIIErocss uenoBekoM. Korma mMmyHomut ex vivo (Hampumep, T-
KJIETKa €X Vivo), BBEACHHBIH C JHUNUOHOW HAHOYACTHIEW HACTOSINEro H300peTeHus,
NPUMEHSIETCS ISl JieueHHst 3a00IeBaHUH, TAKUX KaK PaK, MOMYJISALHUIO KJIETOK MPEANIOYTUTEIbHO
NOJIy4aroT OT MOMJIEXKAIIero JIEYeHUI0 MHAUMBUAYYMAa WU OT AoHOpa ¢ mnposeneHuem HLA

TUIINPOBAHUS AJIsSI BBIABJICHUS COBMECTUMOCTU C TEM CY6T:>6KTOM, KOTOprfI 6yz[eT NMOABEPraTbCAa
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JIEYEHUIO.

[0278] IIpumephl KIETOK-IPEALIECTBEHHIKOB JTUM(pOLHUTOB, BKIIIOYAs IUIFOPUIIOTEHTHBIE
KJIETKH, BKJIIOYAIOT B ceOst sMOpHUOHANIbHBIE CTBOJIOBBIC KJeTkH (ES-kiieTku), MHOyHpOBaHHBIE
IUTIOPUIIOTEHTHBIE CTBOJIOBBIe KieTku (1PS-knerku), smOpuonanbHble pakoble kieTku (EC-
KJIETKH), SMOpHUOHaNbHBIE 3aponbieBbie kieTkn (EG-kieTku), reMono3TH4ecKkue CTBOJIOBBIE
KJIETKH, T[UIIOPUIIOTEHTHbIE KJIETKU-NPEALIECTBEHHUKH, KOTOpble yTpaTWia MOTEHIHAJ
caMOOOHOBNIEHNS (MYJIBTUIIOTEHTHBIH npeimecTBeHHIK: MMP), oObruHbIe Mueno-mumdounHast
kierku-npeqmectseHankd  (MLP),  mwuenouanble  KieTKu-npeamectBeHHUkH  (MP),
IPaHyJIOLUTAPHBIE  MOHOHYKJE€apHble  KieTKu-mpenuectseHHukn  (GMP),  kierku-
NPEAIIECTBeHHUKN  Makpodar-nenaputabix  kinetok  (MDP),  kieTku-mpenmecTBeHHUKH
nernputHbiX kietok (DCP) u Tomy monoOnoe. HenuddepeHnpoBanHble KIETKH, TaKUe Kak
IUTFOPUIIOTEHTHBIE KJIETKU U TOMY IMON00HOE, MOTyT ObITh au((pepeHIupOoBaHbl B Pa3IMUHbIE
UMMYHOLIUTBI, HarpuMep, T-KJIeTKH, cnocoOOM, U3BECTHBIM B JAHHOH 00JIACTH TEXHUKH.

[0279] Cniocob npuBeneHus B KOHTAKT HMMYHOLIUTOB €X VIVO C JIMMTUAHONH HAHOYAaCTULIEH

HACTOSIIEr0 M300peTeHHs CIEelUaJbHO He OrpaHuYUBACTCS, W, HANpUMeEp, JHUIUAHYIO

)
HAHOYACTHUIy HACTOSIIEr0 H300pETEeHUs] MOXKHO A00aBIsTH B CTAHOAPTHYIO Cpeny Ui
UMMYHOLIUTOB. AJIbTEPHATHBHO, JUISA MOBBIIEHUS () (PEKTUBHOCTH BBEACHUS, HAIPUMEP, MOKHO
UCTIOJIB30BAaTh METOJ COBMECTHOro ocaxnenusi (ocarom kambuwms, Mmeron [IOI, meron
3JEKTPOIIOPALIMH, METO MUKPOUHBEKLIUH, METOJ INTTO(EKLNH 1 TOMY ITO00HOE.

[0280] Korma nunmpmHasih HAHOYACTHLIA HACTOSIIEMY W300PETEHUIO, B YaCTHOCTH,
CONIEPKUT HYKJIEMHOBYIO KHUCJIOTY, KOAMpYrolyr sk30oreHHbli TCR B kauecTBe akTUBHOIO
uHrpenunenra, skcrpeccust sHporenHoil a-uenu TCR u B-nemm TCR, koropele B HOpMme
skcnpeccupyroTess T-kinerkon, moxker nopasisaTeess MUPHK nns yBenuueHue skcmpeccuu
sk3oreHHoro TCR, wunruGupoBanus oOpasoBanusi HemnpaBuiabHO crnapeHHoro TCR wmn
UHTHOMPOBAaHUST  ayTOpeakTUBHOCTH. Korma  BblEyKa3saHHYIO  HYKJIEHHOBYIO — KHCIIOTY
UCTIOJIB3YIOT B TAaHHOM criocode, To, 4ToObl n3bexarh BausiHust MUPHK Ha sx3orennsiii TCR,
MIOCJIEAOBATEIBHOCTD OCHOBaHUM HYKJIEMHOBOM KHUCJIOTHI, KOAUPYIOLIEH TCR,
NPEATIOYTUTENIBHO TPEACTABIsieT COOOH IMOCHEA0BATENbHOCTE  (TIOCIENOBATEIbHOCTh THIIA
npeoOpa3oBaHusl KOJOHOB), OTJIIMYHYIO OT MOCJIEIOBATEIbHOCTH OCHOBAHHMN, COOTBETCTBYIOIIEH
PHK Ha xoropyro nericteyer MuPHK, koTtopas monmasisieT 3KCOPECCHIO 3HIOTEHHBIX Lenemn
TCRa u TCRP. Criocob anst 3TOro onucaH, Hanpumep, B MeskayHapOIHOW MAaTeHTHOU 3asiBKe
W02008/153029. BelmeynomMsiHyTast TIOCIEAOBATENBHOCTb OCHOBAHUIH MOKET OBITh MOJTydeHa
MyTeM BBEIECHMs] MOJYAILNEH MyTalUUd B €CTECTBEHHYI) HYKJIEHMHOBYIO KHUCJIOTY, KOAUPYIOLIYEO
TCR, wnmu nyTeM XHUMHYECKOTO CHHTE€3a HCKYCCTBEHHO CKOHCTPYMPOBAHHOW HYKJIEHHOBOMU
KHCJIOTBI. AJIbTEPHATHBHO, YTOOBI N30€KaTh HEMPABUIILHOTO CIIAPUBAHMS C SHIOTEHHOH LETbIO
TCR, yacTh WM Bce KOHCTAHTHBIE OOJIACTH HYKJIEMHOBOM KHCIIOTBI, KOAUPYIOIIEH SK30TeHHBbIH
TCR, moryT ObITh 3aMEHEHbI KOHCTAHTHON OOJIACTBIO, MOJYYEHHOH OT *KHUBOTHOTO, OTJIMYHOTO
OT 4€JIOBEKA, HAIIPUMED MBILIH.

[0281]

4. JlexapCTBEHHOE CPEACTBO, coOJepskallee JUOUAHVIO HAHOYACTHUILY HACTOSIIErO
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I/ISO6DeTeHI/I${ NI UMMVYHOIIUT €X ViVO, BBeI[eHHbeI C IMOUJTHON HaHOqaCTHHeﬁ

Hacrosimmee wn3o0pereHne OTHOCHUTCS K JIEKAPCTBEHHOMY CPEICTBY, COAepIKaliemMy
JUMUAAHYI0 HAHOYACTHUIy HACTOSINEro U300peTeHHs WM UMMYHOLUT ex vivo (Hampumep, T-
KJIETKY €X Vivo), BBEACHHBIH C JIUMHUIHON HAHOYACTHLIEH (1ajiee COKpPAIIeHHO 0003HAYaeMOoe Kak
«JIEKapCTBEHHOE CPEICTBO HACTOSIIETO H300PETEHHSY).

(4-1. JlexapcTBEeHHOE CpPENCTBO, COAEPXKAIIMI HMMMYHOLIUT €X VIVO, BBEIEHHBIH C
JIMITUTHON HAHOYACTHLIEH HACTOSAIIErO H300PEeTeHMs)

ITyrem skcnpeccunn CAR wunn sx3orenHoro TCR ummyHouuT (Hampumep, T-kierka),
BBEJCHHBbIA C JIMIIUAHON HAHOYACTUIICH HACTOALIEr0 W300pPETEeHHs, MOXET CIEeHU(PUIHO
pacro3HaBaTh  KJIETKHM, OKCIOPECCHPYIOIIUE  MOBEPXHOCTHBIM  aHTUTEH, CHenu(uIHO
pacriosHaBaembie CAR wn sk3orenHbiM TCR, u yHMYTOXKATE MX (HampuMep, MyTeM MHAYKLUU
anonro3a). Takum oOpa3om, Onaromapsi COAEpKAHUIO B Ka4eCTBE TMOBEPXHOCTHOTO AHTUTEHA
HyKJIeMHOBOM kucnoThl, komupyromei CAR wunu sx3orenHoro TCR, koropslii pacno3Haer
MOBEPXHOCTHYIO MOJIEKYJTY, CIIEU(PHIHO SKCIPECCUPYEMYIO HITH TPOSIBIISTIOLIYIO MTOBBIIICHHYO
SKCIIPECCHI0 B OOJNBHOH KJIETKE, TAakOW Kak pakoBas KJIETKA, B KadyeCTBE AaKTHBHOT'O
UHTPEIUEHTa, HUMMYHOLUT €X VIVO BBEICHHBIH C JMMUAHOH HAHOYACTHLIEH HACTOSINEro
n300peTeHNs] MOXKHO MPUMEHSTH JIsl TPOPUIAKTHKY WK JICYEHUsT TAaKUX 3a00JIeBaHUM, KaK pak
U TOMY NTOZIOOHO€, U €r0 MOKHO 0€30MacHO BBOJUTH MIIEKOTIUTAIOIINM (YEJIOBEKY HIIH APYTOMY
MJIEKOIIUTAIOLIEMY (HAalIpUMeEp, MBIILIH, KPbICE, XOMSKY, KPOJIUKY, KOLIKe, cobake, KOpOBe, OBLE,
o0e3bsiHe, MPENNOYTUTEBHO YEJIOBEKY).

[0282]

(4-2. JlekapCTBEHHOE CPEICTBO, COAepXKallee JUMUAHYK) HAHOYACTHULy HACTOSIIEro
n300peTeHs1)

JlekapCTBEHHOE CPEACTBO HACTOALIETO M300peTeHMs, COoAeprkalee JIUIMUIHYIO
HAHOYACTHUIy  HACTOSAIIErO  W300peTeHHus,  MPEeNNOYTUTENbHO  TOJNYy4YaloT B BHUJIE
(apManeBTHYECKOW KOMIO3HMLUN MyTeM CMELIMBAHUS JUMUIHOW HAHOYACTHUIBI C U3BECTHBIMHU
(apMaleBTHYECKH MPUEMJIEMBIMH HOCHTEISIMH  (BKJIIOUash BCIIOMOTATENbHOE BEINECTBO,
pa3baBuTeNb, 00bEMOOOPA3YIOIINI areHT, CBS3YIOIIEe BELIECTBO, CMAa3bIBAIOINEE BEINECTBO,
areHT Ui YJAYYIIEHUs] TeKyYeCTH, AC3MHTErPAHT, MOBEPXHOCTHO-aKTUBHOE BEIIECTBO M TOMY
nofo0Hoe) U OOBIMHBIMU T0OABKaMU M TOMY NOAOOHBIM. BeromorarenbHble BeIecTBa XOpOLio
W3BECTHBI CIEIHAJINCTaM B JAaHHOW OONACTH TEXHUKH M BKIIOYAOT B cels, Hampumep,
dbocdarro-conesoii Oydep (Hampumep, 0,01 M docdar, 0,138 M NaCl, 0,0027 M KCI, pH 7,4),
BOJIHBIC DPACTBOPBI, COJEpIKAIUe COJH MHUHEPAJIbHBIX KHCJIOT, TaKHe KaK THIPOXJIOPHI,
runpodpomar, ¢ocdar, cynbdar u ToMy momoOHOE, COJIeBbIe PACTBOPBI, PACTBOPHI TIHUKOJIS,
3TaHOJNA U TOMY IMONOOHOE M COJNM OPraHMYECKUX KHCJIOT, TaKhe Kak aleTar, MpPOIHOHAT,
MajioHaT, OeH3zoaT W ToMy momoOHoe. Kpome Toro, Takxke MOTrYT OBITh HCIIOJIb30BaHBI
aIbIOBAHTBI, TAKME KAK CMAUMBAIOLINNA areHT Wik 3MyJsbratop, u pH-Oydepneie arentsr. Kpome
TOT0, MOTYT OBbITh HCIOJB30BAHBI BCIIOMOTATENIbHbIE BEIECTBA Il IPUTOTOBIIEHHS, TAKHE KaK
CYCHEHIUPYIOIIUN  areHT, KOHCEPBaHT, CTaOWIM3aTOp M  JUCHEPTUPYIOIIMH  areHT.

AJ'IbTepHaTI/IBHO, BBILICYTIOMSAHYTasa (1)apMaLIeBTI/ILIeCKa$[ KOMIIO3UIIHMA MOKET HaXOIUTHCA B
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cyxoi (opme, KOTOPYIO Mepen HCIOJb30BAHHEM BOCCTAHABIMBAIOT MOAXOASALIEH CTEPUIIbHOM
KUAKOCTBIO.  DapManieBTUYeCKass KOMIIO3ULIUS  MOXET BBOAUTBCS  IEPOPANBHO  UJIH
[ApEHTEPAbHO, CHUCTEMHO MM MECTHO, B 3aBUCUMOCTH OT (OpMBl, B KOTOpOH OHa
NPUTOTOBJIEHAa (NEpOpasIbHbIE AareHThl, Takue Kak TabjeTka, MU, Karicyja, IOPOLIOK,
I'paHyJIbl, CHPOII, SMYJIbCHS, CYCIIEH3HsI U TOMY MOJ00HOE, MapeHTepajIbHble areHThl, TAKHUE Kak
VHBEKIMS, KanejlbHOe MepeuBaHue, HAPYKHBIH Npernapar, Cynrno3UTOpUi U TOMY MONOOHOE).
Jnsa mapeHTepanbHOro BBEEHUS AOCTYIIHbI BHYTPUBEHHOE BBEICHNE, BHYTPUKOKHOE BBEJICHUE,
MIOJIKOJKHOE BBEACHHUE, PEKTAIbHOE BBEIEHHUE, YPE3KOKHOE BBeIeHHe W ToMmy nonobnoe. Ilpu
NPUMEHEHUU B (OpMe I UHBEKIMHA Takke MOTYT ObITh JOOAaBJIEHBbI MpHeMiIeMblil OydepHbIi
areHT, COMIOOMITM3UPYIOIINHN areHT, N30TOHMYECKH areHT U TOMY MoIo0HOe.

[0283] Jlo3a JeKapCTBEHHOTO CpPEIACTBA HACTOSIIEr0 H300pPETeHHs], COIEpPIKAIIero
JUMHAAHYI0 HAHOYACTHUIY HACTOSLIEr0 M300pETEHUs, HAXOOUTCS, HANpPUMEp, B JMANA30HE OT
0,001 no 10 Mr xonuuecTBa HyKJIeUHOBOH KucnoTel, koaupyroueit CAR nnn sx3orenssiii TCR,
Ha 1 kr maccel Tena Ha 103y. Hampumep, pu BBeleHUHU MaLlUEHTY-4YEJIOBEKY 1032 HaXOJIUTCS B
nuana3zoHe ot 0,0001 go 50 mr mnsa maumeHTta BecoM 60 kr. BeimeynomsiHyTas JO3UpPOBKa
SBIIIETCSL TIPUMEPOM, U JIO3UPOBKA MOKET OBITh COOTBETCTBYIOIIMM OOpa3oM BbIOpaHa B
3aBUCUMOCTHU OT THUIA UCIIOJIb3YEMON HYKJIEMHOBON KUCIIOTHI, MyTH BBEAEHUs], BO3PAcTa, MaccChl,
CHMIITOMOB H T.JA. CYObEKTa WU MALHUEHTa, KOTOPOMY ITPOBOIUTCS BBEEHUE.

[0284] Ilyrem BBemeHHs MJICKOMHTAIOIMEMY (HAIpUMEpP, UEJOBEKY WJIH IPYroMy
MJIEKOIIUTAIOLIEMY (HAaIIpUMEp, MBILIH, KPbICE, XOMSIKY, KPOJIUKY, KOIIKe, co0ake, KOPOBE, OBIIE,
00e3bsiHe), MPENIOYTUTEBHO YEJIOBEKY) JIEKAPCTBEHHOIO CPEACTBAa HACTOSIIIEro M300pEeTeHMs,
COZIep KALIEer0 JMIUAHYI0 HAHOYACTHIy HACTOSIIEro H300pETeHHs, MOXXHO HHIYLHUPOBAaTh
skcrpeccuro CAR wunm sx3orenHoro TCR B umMyHonurax, Hanpumep, T-kieTke (B HacToALIEM
OMUCAaHUU TAKXKe MMEHYEMbIX «UMMYHOLWUT in vivoy uiau «T-kierka in vivo») B opraHusMe
’KUBOTHOro. MMyHOIIT in vivo criequduyHO pacrno3HaeT pakoBble KJIETKH U TOMY IOIOOHOE,
SKCIPECCUPYIOLINE TTOBEPXHOCTHBIN aHTHreH, pacnosHaBaeMblii CAR wmm sk3orennsiM TCR, u
YHHYTOXKAET TOPAKEHHbIE KJETKH, TEM CaMbIM OKa3biBas MNPOQPUIAKTUYECKOE MU
TEpareBTHYECKOE ACHCTBUE MPOTUB 3a00JIEBAHMSI.

[0285] B cnydae nekapCTBEHHOTO CPEACTBA, COAEPIKAIIEr0 B Ka4deCTBE AKTHBHOTO
UHTPENEeHTa HMMYHOLIUT €X VIVO, BBEIEHHBbIH C JIMMUAHON HAHOUYACTHIIEW HACTOSIIEro
n300peTeHNs, UMMYHOLIUT MOXXHO KYJIBTUBHPOBATh W/WJIM CTUMYJIHPOBATH C UCIIOJIb30BAHUEM
NOAXONALIEH Cpeapl W/WIM CTUMYJHPYIOLIEH MOJIEKYJbI Tepell BBEACHHEM CYOBEKTY.
Ctumynupyromiasi MOJIEKyJia BKIFOUAeT B ce0s1 0€3 OrpaHNM4eHNH [IUTOKUHBI, MOIXOASIINE OSIKH
U Apyrue KOMIIOHEHTHI. B ciyuae T-kieTok mpumepbl HUTOKWHOB BKIIOYArOT B cedst IL-2, 1L-7,
IL-12, IL-15, U®PH-y u Tomy nogobHoe, |, MPEeANOYTUTENBHO, MOKHO HCNoIb30BaTh IL-2. XoTs
koHueHTpauus IL-2 B cpenme crenuanbHO HE OTrpaHUYMBAETCs, OHA COCTaBJIAET, HapUMED,
npeanoytutenbHo oT 0,01 go 1 X 10° En/mn, Gosee MpeAnoUYTUTENBHO OT 1 10 1 X 10* En/mn.
ITpumeps! momxopsimero Oenka Bkiaro4aroT B ceds surang CD3, murann CD28 u antu-IL-4
anTuteno. Taxxke MOryT ObITh H0OaBIEHB! (PAKTOPBI, CTUMYJIHUPYIOLINE JTUM(POLUTHI, TAKHE KaK

nexTuHbl. Kpome Toro, B cpeny Moryt ObITb 10OaBiI€HBI CBIBOPOTKA MIIHM IUIa3Ma KPOBU. XOTs
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KOJINYECTBA 3TUX J00ABOK B CPeAy KOHKPETHO CIIELHAIbHO HE OTPaHMYMBAETCS, B KaueCTBE
npumMepa MokHO mpuBecTH OT O 1o 20 00.%, a KOJMYECTBO HCIONBb3YEMOH CBIBOPOTKH HIIH
IUIa3MbI KPOBH MOKET OBITh H3MEHEHO B 3aBUCUMOCTH OT CTaJiNU KyJbTUBHpOBaHus. Hanpumep,
KOHLIEHTpALUsl B CBIBOPOTKE MJIH IJIa3Me MOXKET yMEHbIIAThCs Mo3TanHo. ChIBOPOTKA U IJIa3Ma
MOTYT OBbITb TOJIyYeHbI U3 KPOBU CYOBEKTA, MOAJIEKAIIETO JICYEHUIO, WM U3 KPOBU IPYroro
cyOBeKTa, HO TEpBbI BapuUaHT SBisAETCs Ooyiee MNPEANOYTHTENbHBIM C TOYKH 3pPEHHS
0e30MmacHOCTH.

[0286] JlekapcTBEHHOE CPEACTBO, cConmep:kallee B KavyeCTBE AKTUBHOIO WHIPEAHEHTA
UMMYHOIIUT €X Vivo, BBEIEHHbIH C JIMMUAHONW HAHOYACTHIIEW HACTOSILIETO H300pETeHMS,
NPEATIOYTUTENILHO BBOIHUTCS CyOBEKTY mapeHTepanbHO. [lapeHTepabHble CIIOCOOBI BBEINEHHS
BKJIFOYAIOT B ceOsi BHYTPHUBEHHOE, apTepUAIbHOE, BHYTPUMBILIEUHOE, BHYTPUOPIOIINHHOE U
NOJIKOJKHOE BBeZIeHHE. B TO BpeMsi Kak 1032 BBIOUPAETCS B COOTBETCTBUU C COCTOSTHHEM, MAaCCOH
Teja, BO3pacTOM W T.J. cyObekTa, BBeleHHEe CyOBeKTy ¢ maccoil Tema 60 Kr Kak MpPaBHIIO
OCYIIECTBJISIIOT B TAKOH J103€, 4TOOBI OHA comepskaa 1 x 101 x 10" KJIETOK, IPEANIOYTUTENBHO
1 x 10’-1 x 10° xmerok, Gonee npeanouTHTensH0 5 X 107-5 X 10° kmerox Ha J03Yy.
JlexapcTBEHHOE CpEICTBO MOKHO BBOAMTH B BHJE OJHOM MA03bl WM HECKOJNBKHX J03.
JlekapCTBEHHOE CPEINCTBO HACTOSILNEro H300PETEeHHIO0, COZAeplKallee B KAayeCTBE AKTHBHOTO
UHIPEMEeHTa HMMMYHOLIUT €X VIVO, BBEJEHHBbIH C JIMNUAHON HAHOUYACTHUIIEH HACTOSALIEro
n300peTeHNs, MOKET HAaXOAMTHCS B HM3BECTHOW (opMe, MOIXOISIEH Ui MapeHTEpaIbHOTO
BBEJICHUs], TAKOW KaK WHBEKIMOHHBIN MM MH(Y3UOHHBIN areHT. JlekapCcTBeHHOE CPEACTBO MpHU
HEOOXOIMMOCTH  MOKET  cofepkaTh  (papMaLEeBTHUECKH  IPHEMJIEMbIHl  HANOJHHTEINb.
dapmaneBTUYECKU NPUEMIIEMbIH HANOJHUTENIb BKJIKOYAaeT B ceOs Te HOCUTENH, KOTOpbIE
onucaHbl Bbllle. JIEKapCTBEHHOE CPEINCTBO MOKET conepkaTh (PU3MONIOTHYECKH pacTBOp,
docdarno-conesoii Oydep (PCB), cpeny u T.4. Ans mopaepkaHus crabuibHOCTH KiieTok. Cpena
CIeLMAIbHO HE OTPAHHUYMBAETCS, U €€ IPUMEepbl BKIOYAIOT B ceOs 0e3 orpaHHYeHUil cpemsl
RPMI, AIM-V, X-VIVO10 u tomy nonodnoe. Kpome Toro, papManeBTHYECKH MMPUEMIIEMbIit
HOCHUTENb (HAIPUMEp, YeJIOBEYECKHI ChIBOPOTOUYHBIN aIbOYMHH), KOHCEPBAHT U TOMY MOIOOHOE
MOJKHO TO0ABJISITh B JIEKAPCTBEHHOE CPEICTBO JIsl CTAOMITH3ALIHH.

[0287] JlekapcTBeHHOE CPENCTBO HACTOSIIIETO U300PETEHHSI MOKET MPENCTABISATh COOOH
NpOoQHIAKTHUECKOE WM TEePaNeBTHYECKOe JIEKAPCTBEHHOE CpPEACTBO TNPOTHUB paka. Pak,
SBJIIIOLMICS 1EJIbI0 MIPUMEHEHHsl JIEKApPCTBEHHOI'O CPEACTBA HACTOSINEro HW300peTeHus,
CHEeLHANIbHO HE OrpaHnyuBaercs. Ero mpumepsl BKIOYAIOT B ce0si O€3 OrpaHMuYEHHI OCTpBIH
TUMQOIUTAPHBIN paK, albBEOSIPHYIO PaOIOMHOCAPKOMY, PaK MOUYEBOTO Iy3BIPs, PaK KOCTH,
paK TOJOBHOrO MoO3ra (Hampumep, MenyJuio0iacroma), pak MOJOYHOH JKeJle3bl, aHyca,
aHAJIbHOTO KaHajla WM aHOPEKTAJbHBbIM pak, pak IJa3a, paK MEKIEYEeHOYHOTO >KEIYHOTrO
IIPOTOKA, PaK CYCTaBOB, PaK LIEHKHU MATKH, KEJIYHOIO My3bIpsl UM IJIEBPbI, PaK HOCA, OJIOCTH
HOCAa WJIH CPEAHEro yxa, pak pOTOBOM MOJIOCTH, PaK BYJIbBbI, XPOHUYECKUI MUEIOTE€HHBIN pPakK,
paK TOJCTOW KHWIIKH, paK NHIIEBOAA, pak MIEHKH MaTku, PuOpPOCapKoMy, pak >KeIyIOdHO-
KUIIEYHOTO TPAKTa, PaK TOJIOBbI U IIed (HampuMmep, IUIOCKOKJIETOYHBIH Pak TOJIOBBI U IIEH),

runoapuHruanbHeli  pak, pak IIOYKHU, paKk TOpTaHW, JEeWKo3 (HampuMep, OCTpBIH
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muMpoOIacTHRIA JIEHKO3, OCTPBI JUM(POLUTAPHBINA JIEHKO3, XPOHHUYECKUH JUMQPOLUTAPHBINA
JIEWKO3, OCTPBIH MHUENIOUIHBIN JIEWKO3), ONMyXOJib JKUAKUX TKaHEH, pPak IEYeHH, PaK JIE'KOTro
(HarpuMep, HEMEJNKOKIJIETOYHBIH pak Jierkoro), numdomy (Hampumep, aumpomy XOIKKHHA,
HEXOJDKKUHCKYI0 JuMbpoMy, aud@y3Hyr0 KpyNHOKJIETOUHY B-kierounyro muMdpomy,
bommukynApHYy0 JTUM(OMY), 3JI0KAUEeCTBEHHYK) ME30TEIMOMY, MAaCTOLMTOMY, MeEJIaHOMY,
MHOKECTBEHHYIO MHEJIOMY, PaK HOCOTJIOTKH, paK SIMUHUKOB, paK IMOKEIyI04YHON JKeJe3bl, paKk
OpIOIIMHBI, CaJbHUKA U OpbDKEHKH, (papHHreanbHbIH pak, pak NMpPeACTaTeNbHOH JKele3bl, pak
NPSMOM KHIIKH, paK TMOYKH, PaK KOXH, PaK TOHKOH KHUINKH, PaK MSATKHX TKaHEH, COJHIHYIO
OMyXOJIb, PaK JKEJNYJIKA, pPaK SMYKa, paK IMUTOBUIHON KeJie3bl, PaK MOYETOYHHKA U TOMY
nopobHoe.

[0288] Hacrosimee u3obOpereHue Ooyiee MOOPOOHO OMUCAHO HUXKE CO CCBUIKOM Ha
NPUMEpPBL, KOTOpbIE SIBIIFOTCS TOJIBKO TNPHUMEPAMH M HE OrPaHUYHMBAIOT HACTOSILIEE
nu3o0pereHue.

[0289]

IIpumepsl

IIpumep 1

(BoccranoButenbHas 00paboTka aHTHTENA)

9,21 mr/mn antu-CD3 anturena (Bio X Cell) (111 mkin) cmemuBamu ¢ 10 MM BogHBIM
pactBopom JATT (12,3 mki). AnanoruuHo, 6,73 mr/mn anturena IgG2a (Bio X Cell) (149 mkn)
cvemnBanu ¢ 10 MM BogabIM pactBopoM TT (16,6 mki). Cmech kaxporo anturena u JATT
nepeMeIInBaId Ha BOPTEKCE JJIs MPOBEIESHHSI PEaKLH PU KOMHATHOIN TeMIlepaType B TEUSHHE
30 muHyT. PeakiuonHyo cMech (ppakunonuposanu npu nomomu BIXX (xonmonka: TSKgel
G2000SWXL 7,8 mm x 30 cm, TOSOH, nonsuwxHas ¢asza: ®Cb), nonydas pactsop ¢pakuuy,
COeprKallell BOCCTAHOBJIEHHOE AaHTUTENO. PacTBop (pakuuu yibTpaleHTpUPYrupoBaiud C
ucnonb3oBanueMm Qunrpa Amicon 0,5 mi-10K. KoHuenrpauuu Oenka aHTHTENa U THOJbHOMN
TPYNIbl B KOHLEHTpAaTaX M3MEPsUIM IO TMOIJIOIIeHUI0 Npu JyiMHe BOJHBI 230 HM U
(bayopecueHTHOH KoJopuMeTpuyecko peakuuu ¢ N-(7-IUMeTHIaMUHO-4-MEeTUIKYMapHH-3-
wi)manenmunom (DACM) coorBercTBeHHO. BbIxonm BoccraHoBieHHOro aHTH-CD3-antutena
coctaBm 176 MKJI ¢ KOHLeHTpanuen Oenka 1,75 mMr/mi, KOHLUEHTpameld THONBHOM rpymmsl 5,14
MKM, a BBIXOJ BOCCTaHOBJIeHHOro aHtutTena IgG2a cocraBun 86 MK ¢ KOHIIEHTpauuen Oenka
5,19 Mr/mu1, KOHLEHTpaMe! THONBHOM rpymmbL45,1 MKkM.

[0290]

IIpumep 2

(ITonyuenne manenmun-JIHY)

Jlunupayro cmech (katuoHHbI jumma: DPPC: xomecrepun: SUNBRIGHT GM-020:
SUNBRIGHT DSPE-020 MA=60:10,6:28:1,4:1, MonsipHOE COOTHOIIEHHE) pacTBOpsid B 90%
EtOH, 10% Bozap! ¢ mojy4eHHEM pacTBOpa JIMIUAOB ¢ KOHIEeHTpauuei 7,0 mr /mi. B kauectse
KaTHOHHOT'O WA 3-((5-(numeTHIaMIHO )IEHTaHOMIT)OKCH)-2,2-0mc(((3-
MEHTHJIOKTAaHOWJI )OKCH)MeTII)riporiut - 3-nieHTwiokTaHoat (CoenuHeHue 7), ONUCAHHBIA B

MexnyHaponnoii marentHoit 3asiBke W02016/021683, u N, N,N-tpumermi-5-okco-5-(3-((3-
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NEHTUIIOKTAHOMIT)OKCH)-2,2-0mc(((3-neHTUIOKTAHOMIT ) OKCH )METHIT ) IPOIIOKCH )IIEHTAH- | -noua
amuaus (Coenunenue 8) cmemmBainu npu cootHowmeHn: 59,1:0,9 (MonApHOE COOTHOLIEHHE) U
ucnonszoBanu. MPHK, kxogupyromyro pacnoszHaromuii CD19 CAR, umeromuii B kauecTse
JOMEHOB BHYTPUKJIETOUHOH TpaHcaykiuu curHana 4-1BB u CD3(, pacteopsnu B Oydepe 10
MM 2-mopdonunostancynbponosoii kuciorel (MES) (pH 5,0) ¢ momydenuem pactsopa
HYKJICMHOBOM KHCJIOTHI ¢ KOoHIeHTpauuei 0,2 mr/mi. [Tony4deHHbI pacTBOpP JUMHIOB U PACTBOP
HYKJIEMHOBOM KHCJIOThl CMEIIMBAJIM NP KOMHATHOW TeMIleparype C IOMOINBIO armapara
Nanoassemblr (Precision Nanosystems) mpu COOTHOIIEHHWH CKOPOCTEH MOTOKa 3 MJI/MUH @ 6
MJ/MUH C TIOJIyY€HHEM IUCIIEPCHH, COAEpKalledl KOMIMO3MLIMIO. [IOJy4eHHYI0 TUCTIEPCHIO
IUATM30BAIIA C KCIOJIb30BaHUEM KacceTbl aisi auanusa Slide-A-Lyzer (MonekyssipHas macca
¢dpaxumu 20k, Thermo Scientific) mpoTUB BOABI IpU KOMHATHOW TeMIepaType B TeueHue 1 daca
u npotuB @Ch npu Temneparype 4°C B TeueHue 48 yacos. 3aTem quanusat GpUIBTPOBAIN Uepes
0,2 mxm mmpuneBoit unetp (Iwaki) u xpanunu npu temneparype 4°C.

[0291]

IIpumep 3

(Peaxkmusi CBSI3pIBAHUST BOCCTAHOBJICHHOTO aHTHUTENa 1 Majenmu-JIHY)

Hucnepcuro manenmua-JIHY cmemmBanu ¢ paCTBOPOM BOCCTAHOBJICHHOTO aHTUTENA J10
1/20 monspHOI KOHLEHTPALMHU BOCCTAHOBJIEHHOTO aHTHTENA K MAJEUMHIY U OCTABJISIN IMPH
KOMHATHOHN TeMmIiiepatype B TeueHue 4 yacoB. [locie 3Toro cmech XpaHuiu Opu TeMmnepaTrype
4°C no sTana O4YMCTKH.

[0292]

Ilpumep 4

(Tenp-punpTpaunonnas ourcrka anturena-JIHY)

PeakiMOHHYI0 CMeChb BOCCTAHOBJICHHOrO aHTuTena u Maneumuna-JII'l sarpyxkanu Ha
KOJNOHKY 111 renb-puibrpanun  Sepharose CL-4B  (xaranoxnsiii HOMep 17-0150-01/GE
Healthcare) u ¢pakumonuposamun ¢ D-OCB (-) B kauecTBe NOABMKHOW (a3l 3arem
KOHIIEHTpALMIO OeNka B KakAOH (Qpakiuuu U3MepsIn s HUACHTU(PUKAUH  (PpPaKLUH,
comepxaueit neneBoe antureno-JIHU.  Awnrtureno-JIHU ¢unbrpoBamu uepes 0,2 Mkm
NpHULEeBOi GUABTP U XpaHWIU npu Temneparype 4°C.

[0293]

Ilpumep S

(Ex vivo tparcpexkuus CD8+ T-kieTok)

Ot wmpmmeir guaun CS57BL/6)J monydanu cene3eHKYy M OUCTIEPTHPOBAIM €€ B
musupyromem oydpepe ACK (Biosource), YTOOBI MOMYYUTh MBIIIMHBIN CTUIEHOIUT. [10oTydeHHbIH
MBIIIMHBIA CIUIGHOLUT KYJbTHBHpPOBaNU B mojHOH cpene RPMI 1640, conmepkameii 1 Hr/mn
WHTepJIeHiKuHA 7 1 2 MKI/MJT KOHKaBajinHa A, B TeueHune 2 nHert, u mpimmable CD8+ T-knetku
OTAENSIM TyTEM VAAJEHHs MEPTBBIX KJETOK C HCIOJb30BAHUEM LEHTPU(YTUPOBAHHUSA B
rpagvieHTe IUIOTHOCTH (pukomma u oOpaboTKM € MCHOJb30BaHMEM Habopa peareHTOB IS
Bbiienenuss CD8-orpunarensubix T-knerok (Stemcell Technologies). IlonydeHHble MbIIINHBIE

CD8+ T-kneTku qucneprupoBaiu U KyJabTUBUpoBaiu B nonHoi cpeae RPMI 1640, conepaxaieit
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10 ur/mn unrepneiikuHa 2 u anturena-JIHY, ana tpancdekiun mpiuuaeix CD8+ T-knerok
CAR unu s3x3orennsim TCR.

Taxum sxe obOpazom CD8+ T-knerku oTAENsIM OT NPUOOPETEHHBIX KYJIbTUBUPYEMBIX
nepBUYHBbIX T-KJIETOK 4enoBeka, u Tpanchuuuposanu yenosedeckne CD8+ T-knerku CAR wmnun
sk3oreHHbIM TCR.

[0294]

IIpumep 6

(Ouenka uurorokcuunoctu CAR-T-kyeTok in vitro)

Knetkn nuaun K562 xpoHHMYECKOro MHENIOUHOrO JIEHKO3a YEJIOBEKa, MPUHYAUTEIBHO
skcnpeccupyromue CD19,  kotopble ObLIM  KJIETKAMU, TMOMJIEKAIMMMU  OLIEHKE Ha
IUTOTOKCUYHOCTh, MeTHH MeMmOpaHHbIM Kpacureiem PKH-26 (Sigma-Aldrich), npombisau
cpenoii RPMIL, conmepkameir 10% ¢eranpHON Tensubell ChIBOPOTKH, AHMCIEPTHPOBAIH IO
KoHIeHTparun 1 x 105 xeTok/mMn B cpene U KyJbTHUBUPOBAIH. MedeHble KIETKH IS OLCHKH
LUTOTOKCUYHOCTH MTOMELIAIU B 96-TyHOUYHBIN MJIAHLIET U KYJbTUBUPOBaIU. KieTku cmemmnBanu
¢ CAR-T-knetkamu, KyJIbTUBUPOBAJIU Npu Temiepatrype 37°C B TeueHHe 3 4acoOB, OKPAIIUBAIOT
aHHeKCHMHOM V-OpmummanToBeiM (uoneroBbiM 421 (BioLegend), m ansg KONIWYeCTBEHHOH
OLIEHKH arONTO3HBIX KJIETOK MPOBOIUIIHN MPOTOYHYIO LIUTOMETPHIO.

[0295]

Ilpumep 7

(Ouenka mpoTHBOPAKOBOW aKTUBHOCTH in Vivo)

Knerkm K562-CD19, crabunbHO »sKcrnpeccupyomiue Jorudepasy, BBOAWINA 6-
HeznenbHbIM MbiaM NOD-SCID 4yepe3 XBOCTOBYIO BEHY, U MBbIIIEH COAEpKalu B TedeHue 1
Helenu JJIsl MOJy4YeHMs] MBIIIWHOM MOAEIN TeMaTOJIOTMYEeCKOro paka. 3aTeM MbllaM 4epes
XBOCTOBYIO BEHY OAMH pa3 B HENENK B TeueHue 3 Henenb BBOAWUIM 1 X 10° CAR-T-knerok
YeJIOBeKa, MOJYYEHHBIX €X Vivo TpaHchekuneil HykinenHoBOH kuciotel, kopupyomeid CAR, ¢
ucnosp3oBanueM anrurena-JIHU. Ymenoinenue konuuectsa pakoBbix kieTok CAR-T-knerkamu
OLICHUBAETCS MMyTeM U3MEPEHUs C UCTIOJb30BAHHUEM CHUCTEMbI BU3YaIH3aLUU JJFOMUHECLIEHLIUY in
vivo IVIS (PerkinElmer).

[0296]

IIpumep 8

(ITonyuenne manenmun-JIHY ¢ ncrnonb30BaHHEM KATHOHHOTO JIMITH/IA)

Jlunupayro  cmech  (katuoHHbI  smnua: DPPC:xonecrepun: SUNBRIGHT  GM-
020:SUNBRIGHT DSPE-020 MA=60:10,6:28:1,4:1, MonsipHOE COOTHOIIEHHE) PACTBOPSIIN B
90% EtOH, 10% 25 MM aneratHom Oydepe pH 4,0, 9ToOBI MONYyYUTH PACTBOP JIUIUAOB C
koHneHTtpanuedr 10 wmr/mu. B kadecTBe KAaTHMOHHOrO JHNHAa HCHOJb30Bau  3-((5-
(IMMETHIIAMHUHO )TEHTAHOMI )OKCH )-2,2-0uc(((9Z)-Terpaneka-9-eHomnokcn)metmn)npornui (97)-

terpaneka-9-eHoar (Coemmuenue 12),  2-(((4-(mumMeTHIaMuHO)OYTaHOMII)OKCH)METHIT )-2-

((momexanonnokcn)merum)nponas-1,3-muun(9Z, 9'Z)ouc-rerpaneka-9-enoar (Coenunenne 21)
" 2-(((4,5-nuGy TUITHOHAHOMIT)OKCH )MeTr )-2-(((5-

(IMMeTHIaMHUHO )IIEHTaHOM )OKCH )MeTw)rponas- 1,3- nuunaunexkanoar  (Coenunenue  35).
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pcDNA3.1-hCD19CAR, xomupyromuii pacnoznatomuii CD19 CAR, pactopsuin B Oydepe 10
MM 2-mopdonunostancynbponosoii kuciaotel (MES) (pH 5,5) ¢ monydenuem pactsopa
HYKJIEMHOBOM KMCJIOTHI ¢ KoHUeHTpaumen 0,2 mr/mi. pcDNA3.1-hCD19CAR nonyuanu nyrem
uHTerpauuu nocnenosarenpHoctu CD19 IgG4 28z, onucanHoll B MexayHapOAHON NaTeHTHOM
3assBke WO2013/126712, B caliT MHOKeCTBEHOTO kjloHHpoBaHus masMuasl pcDNA3.1 (Thermo
Fisher Scientific). ITomy4eHHBIi pPacTBOp JMIIMAOB M PACTBOP HYKJIEHHOBOH KHCIIOTBHI
CMELIMBAIM NPU KOMHATHOH Temreparype ¢ nomompro ammapara Nanoassemblr (Precision
Nanosystems) Mpu COOTHOIIEHHU CKOPOCTEH IMOTOKa 3 MJ/MHH . 6 MJI/MHH C TMOJy4eHUEM

aucnepcuy, — coxpepkameil  kommosuuuio. IlonydeHHyH0 — AHMCHEPCHIO  TUATH30BAId  C
UCTIONIb30BAaHUEM KacceTol it auanusa Slyde-A-Lyzer (monekyisipHas macca (pakuun 20k,
Thermo Scientific) mpoTuB Boabl Mpu KOMHATHOHN TemMIiepatype B TeueHue 1 yaca u npotus @Ch
npu temnepatype 4°C B Teuenue 48 wacoB. 3areM nuanuzar (uiabTpoBanu depe3 0,2 MKM
mnpuueBoit punetp (Iwaki) u xpanunu npu Temneparype 4°C.

[0297]

(U3meperne KOHLIEHTpALMH HYKJIEMHOBOH kucinorel Manenmun-JIHU wu  pacuer
NpPEAToIaraeMoil KOHIIEHTPALUN MaJIeIMUA )

Manenmun-JIHY pacteopsinm B 0,5% Triton X-100, u konuenTpauuto nJIHK nzmepsinm ¢
UCTIONB30BaHNEeM Habopa peareHtoB s aHanusa A/IHK Quant-iT™ PicoGreen™ (Thermo
Fisher Scientific). Konmenrpamuro n/IHK, wusmepennyro 6e3 noGasnenumst Triton X-100,
npuHuManu 3a koHueHrpauuro nJIHK, He uHkancynuposannoit B JIHY, u paccuurtbiBamn
ko3 prument nnkancysimuu nJIHK B JIHY. [Ipennonaraemas KOHIEHTpaLus MajeumMuia Obuia
paccuMTaHa IMyTeM YMHOKeHUs u3MmepeHHo# koHueHTpaunn n/IHK Ha xoadduimenT 3arpys3ku

manenmua-I19I-mumun (DSPE-020MA). ITony4ennble 3HaueHus npuseneHsl B Tabmwue 1.

[0298]
Tabmuna 1
Manenmun-JIHU | Konuenrpauwms n/IHK Koa¢pdpuument IIpennonaraemas
(MKT/™MIT) unkancysanuu nJIHK KOHILIEHTpaLUs
manenmua (MKM)

Coenunenue 12- 193 94% 66,0
pcDNA3.1-
hCD19CAR
Coenunenue 21- 253 89% 86,2
pcDNA3.1-
hCD19CAR
Coenunenue 35- 169 95% 57,7
pcDNA3.1-
hCD19CAR

[0299]
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(Peakumss cBA3BIBAHUS JABYX BHIOB CMELIAHHBIX BOCCTAHOBJIEHHBIX AaHTUTEN U
Manenmua-JIHY)

PaBnbie kommuecTBa anTutena npotus CD3 uenosexa (BE00O1-2, BioXCell) u anTutena
npotus CD28 yenoseka/obe3bsiHbl (BE0248, BioXCell), BocctanoBnennsix JITT, cmemusanu B
MoJsipHOM  kosmuectBe 1/20 ¢ manenmmunom Mmanenmun-JIHU. Konnoentpammu u oObeMbl
maneumua-JIHY 1 BOCCTaHOBIIEHHBIX aHTUTEN TMOKa3aHbl B Tabmuue 2. CMech BbIIEp>KUBAIN
IIpY KOMHATHOM TeMmepaType B TedeHHe 4 4acoB M 3aTeM XpaHWiIu npu temmnepatype 4°C no

oTara OYHUCTKH.

[0300]
Tabnuua 2
Maneumun- [Ipenmnonaraemast O6mwem JIHU Macca Ob6wem
JIHY KOHLICHTpaLus (M) CMEIIaHHBIX pacTBopa
Masieumuna (MkM) aHTHUTEN (MKT) CMeLIaHHBIX
aHTUTEIN (MKJI)
Coenunenue 66,0 1,5 742 176
12-pcDNA3.1-
hCD19CAR
CoenuneHue 86,2 0,27 175 43
21-pcDNA3.1-
hCD19CAR
CoenuneHue 57,7 0,3 130 32
35-pcDNA3.1-
hCD19CAR
[0301]

(Tenb-punpTpanmonHasi ourctka anturesa-JIHY)

PeakunoHHYI0 CMeCh BOCCTAHOBJICHHOTO aHTUTeNa W maneumuna-JIHY 3arpykanm Ha
KOJIOHKY Uit renb-(punbrparmu  Sepharose CL-4B  (karanoxueiii HOomep 17-0150-01/GE
Healthcare) u ¢pakumonuposamn ¢ D-®CB (-) B kauecTBe mnoOABWXKHON (a3bl. 3arem
KOHLIGHTpALMIO Oenka B KakAOH (pakiuuu U3MepsIH s HUACHTU(UKAUH  (paKLuy,
comepxameit neneBoe antureno-JIHU.  Antureno-JIHU ¢unprpoBamm uepes 0,2 Mkm
IIMPHULIEBOH GUIIBTP U XpaHUIU npu Temneparype 4°C. Pazmep dyacTui nmosy4eHHOrO aHTHTENa-
LNP usmepsimu ¢ momombro npudopa Zetasizer Nano ZS (Malvern Panalytical). Konnertpaunun
HYKJICMHOBOM KHCJIOTHI U O€JIKa aHTHUTENa U3MEPSUIH C UCTIOIb30BaHHEM Habopa peareHTOB IS
anamuza nu/IHK Quant-iT™ PicoGreen™ (Thermo Fisher Scientific) u HaOopa peareHTOB nist
nepuBarm3aumu amuHa ATTO-TAGTM FQ (Thermo Fisher Scientific), coorBercTBeHHO.
3Ha4YeHHs Pe3yJIbTATOB KAXKIOT0 aHAIN3a NpuBeaeHsbl B Tabmuie 3.

[0302]

Tabnuua 3
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IIpumep anTuTena-

JIHY

Pazmep uactun (HM)

KonuenTpauus
HYKJIEMHOBOH

KUCJIOTBI (MKI/MJT)

Konuenrtpauus

aHTHUTeNa (MKI/MJI)

hCD3/hCD28-

Coenunenue 12-

119

69

94

pcDNA3.1-

hCD19CAR
hCD3/hCD28- 95 65 82
21-

Coenunenue
pcDNA3.1-

hCD19CAR
hCD3/hCD28- 98 49 38
35-

Coenunenue
pcDNA3.1-
hCD19CAR

[0303]

IIpumep 9

(ITpoeenenne Tpanchekuu CD19 CAR B KynbTUBUpYEMble NEpBHYHBIE T-KJIE€TKU
YeJIOBEeKa ¢ MCIOoNb30BaHueM antutena-JIHY)

Pan-T-knetku uenoseka (pan-T-knerku nepudepuueckoit kposu uenoeka AccuCell,
OTpHLIATENIbHBIN OTOOP) MOJy4aau B KOHUeHTpauuu 1,1 X 10° keTox/Ma B Cpelle U BBICEBAIU B
96-nyHOUHBIN TUTaHIIET B KonudecTBe 90 MKJI/IyHKY. B kauectBe cpenpl mcrmonb3oBaiu X-
VIVO10 (Lonza), nononHenHyto pekomOuHanTHbiM IL-2 (Thermo Fisher Scientific) B
koHueHTpanuu 30 Hr/mi. 3atem B cpeny nodasisiiu 10 Mk anturena-JIHY, passenennyro @Ch
no xonueHtpammu 30 Mkr/mu pcDNA3.1-hCD19CAR, u KjieTKHM KyJbTHBHPOBAIH MpPHU
temrieparype 37°C B unkybarope ¢ 5% CO2 B Tedenue 3 qHel u 6 THEN.

[0304]

(Ouenka skcnpeccun CD19CAR mMeTonoM npoTOYHON [IUTOMETPHH)

KynbruBupyemsle nepBuuHble T-KJI€TKH 4elOBEKA, KyJbTUBUPYEMBbIE B 96-JIyHOUHOM
iaHmere, cobupanu B 1,5-mi1 npoOupky, nobasnsim pekoMOMHaHTHBIN Oenok CD19 uenosexa,
Fc Chimera Active, 6notus (Abcam) (2 MKJI) U BbIIEP>KUBAIN 3Ty CMECh Ha JIbAy B TedeHue 30
MUHYT. 3aTem nobassiin npomeiBouHelid pactBop Cell Wash (BD) ¢ 200 mxn 1% DBC, cmech
IBaKIBl MPOMBIBATN LeHTpudyruposanueM npu 300 X g B TedeHHE 5 MHHYT, CylepHATAHT
ynansm u kietkn qucneprupoBain B 100 Mk 1% DBC, Cell Wash. K kierodnsM nucniepcusim
nobasysutn 0,2 MK OpUUTHAHTOBOTO (hrosIeTOBOro 421 M CTpEenTaBUANH U TOCIEe CMEIIUBAHHS
NUIETUPOBAHUEM JUCIEPCUN BbIIEP>KUBAIU Ha JipAy B TeueHue 30 MuHyT. OKpalleHHbIe KIETKU
npombiBasin Tpu pasa 200 mxa 1% PBC Cell Wash u nenrpudyruposanyu, QuisTpoBany,

nucniepruposanu B 200 Mk 1% PBC Cell Wash, 1 ananus ¢ moMoImpo npoTo4HON LHUTOMETPUN
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BBITIOJTHSUICS Ha KieTouHoM aHanu3arope LSRFortessa (BD).

Pesynprarsl anamuza skcnpeccun CD19 CAR ¢ nmoMompio NpOTOYHON LIUTOMETPUM B
KyJIbTUBHPYEMbIX MEPBUYHbIX T-KJeTkax uejoBeka, TpaHcpuuuposanHbix hCD3/hCD28-
Coenunenne 12-pcDNA3.1-hCD19CAR, mnokazaner Ha Purype 1. Joms CDI19-CAR-
NO3UTUBHBIX KJIETOK uepe3 3 u 6 aHelt nocne nobasnenue antutena-JIHY cocrasmsna 51,9% u
41,7% coorBerctBeHHO, M CAR-IO3UTHBHBIE KJIETKH OBUIM TIOJY4€Hbl C IOCTATOYHOM
5 PEKTUBHOCTBIO MO CPABHEHHUIO C IEPEHOCOM I'€Ha BUPYCHBIM BEKTOPOM.

Pesynprarsl ananuza sxcnpeccuun CAR19 CD19 ¢ nomoipio mpoTOUHON HUTOMETPHUH B
KYJIbTUBHPYEMBIX TEPBHUYHBIX T-KJeTKax uejoBeka, TpaHchuuupoanubix hCD3/hCD28-
Coenunenne 21-pcDNA3.1-hCD19CAR u  hCD3/hCD28-Coenunenne  35-pcDNA3.1-
hCD19CAR, nokazansl Ha @urype 2. [Jonst CD19-CAR-I03UTHBHBIX KJIETOK Yepe3 3 JIHS 1mociie

nobaenenus anturena-JIHY cocrapmsina 5,12% u 47,2% COOTBETCTBEHHO.

[0305]

Ilpumep 10

(OueHka IUTOTOKCHYHOCTH B OTHOLIEHHWU Paka MPHU KYJIbTUBUPOBAHUM TMEPBUYHBIX T-
KJIETOK 4enoBeka, Tpanchuuupoanabix CD19 CAR ¢ nomombto anturena-JIHY)

Jluamro npe-B-knetok yenoBeka NALM-6 u nunuio Daudi knerok nmumdomsr bepkurra
YeJioBeKa, MeYeHHble HaOOpOM peareHTOB it aHajmu3a LuTorokcuyHoctu DELFIA (Perkin
Elmer), B KauecTBe KIETOK-MUIIEHeil, BBICEBANM NPU MUIOTHOCTH KieTok 1 x 10* kmerox/100
MKJI/NyHKa B 96-nyHO4HbIN muaHimer ¢ U-o0pasHbeIM AHOM. B kaudecTBe cpeabl MCIIONB30BAIN
cpeny RPMI, conepsxkamyto 10% DBC, (0e3 ¢eHomoBoro kpacHoro). 3ateM KyJbTHBUPYEMbIE
nepBuuHble T-kneTku denoseka, TpaHchuuupoBanubie CDI9CAR ¢ nomompro hCD3/hCD28-
Coenunenue 12-pcDNA3.1-hCD19CAR cnocoOoM, omucaHHBIM B Jpyrom pasnene (moJs
CD19CAR-no3uTHBHBIX KJIETOK dYepe3 3 mHs nocie npodasnenus anturena-JIHU: 19%),
n00aBysUN B KauecTBe 3P PEeKTOPHBIX KJIETOK MyTeM aucneprupoBanus B 100 MKJI cpenpl TaKuM
00pa3oM, 4TOOBI OTHOLIEHHE YHCIIAa KJIETOK K KJIeTKaM-MHIIEHSIM COCTaBisiio otT 0 no 16. Uepes
TPH dYaca IMOCJEe CMEIIMBAHUS KJIETOK-MUIIeHeH W 3(PQeKTOpHBIX KiIeTOK oTOupamu 20 MK
KyJIbTypalibHOTO cynepHaTtanta. Pacteop epornms (Eu) (20 mxi) mobaBisuin Kk 0TOOpaHHOMY
KYJIbTYPAJIbHOMY  CyNEpHATAaHTy, M I[OKa3aTeJlb I[MTOTOKCHYHOCTH PACCUUTHIBAIA IO
UHTEHCUBHOCTH (DIIyOpPECIEHLINH, UCIYCKAeMON KOMILUIEKCOM XeJatupyromero areHra TDA u
Eu, BbICBOOOKIAEMBIM U3 MTOBPEKIECHHOHN KJIETKU-MHIICHH.

ITokazarenb HUTOTOKCUYHOCTH B OTHOIIeHHH JuHUH Nalm-6 u Daudi npu nobasnenuun
nepBUYHbIX T-kyeTok yenoseka, TpanchuumpoBanabix CD19 CAR, npusenen va @urype 3.

[0306]

Ilpumep 11

(ITonyuenne BoccranosneHHoro Fab’)

Boccranosnennsiii Fab’ mns xonbtoranuu ¢ maneumua-JIHU monyuanm w3 aHTHTENa
nporus CD3e mpimm (BE00O1-1, BioXCell) u anturena mporus CD28 mbrimm (BE0O15-1,
BioXCell) ¢ nucnons3oBanuem Habopa pearentos Pierce F(ab’)2 Preparation Kit (Thermo Fisher

Scientific). 1 mn F(ab’)2 ¢ xoHuentpanueii 1,75 mr/mn Obut nosydeH u3 7,86 mMr/miu anturena
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npotus CD3e mprmm (0,5 mu). 0,62 mut F(ab”)2 ¢ konuenrpanueii 0,97 Mr/mi 6bUI0 TOTYYEHO U3
3,86 mr/mi anturena npotus CD28 mbimu (0,5 mim). Kaxnpii npenapat F(ab’)2 cmemuBanu ¢ 2-
AMUHOSTaHTHOJI-TI-TOJIYOJICYIb()OHATOM B KaueCTBE BOCCTAHOBUTENS B KOHIeHTparuu 40 MM, u
cMmech BolepxkuBanu rnpu temneparype 37°C B Teuenue 1 yaca. [lonyuennsiii Fab’ ounmmanu c
MOMOIIBI0  00ecCoMuBarOIMX CIUH-KOoHOK Zeba, 7K MWCO-0,5 mn (Thermo Fischer
Scientific) u xpanwnu npu Temneparype 4°C no peakuuu ¢ majteumua-JIHU. Konuentparuu
Oenka Fab’ u THONBHOI rpynmsl M3MEpsUIM 1O MOTJIOLIEHUIO NMpPU JUIMHEe BOJHBI 230 HM U
(byopecueHTHOH KoJlopuMeTpuyecko peakuuu ¢ N-(7-IMMeTHIaMUHO-4-MeTUIKYMapHH-3-
wi)manenmugom (DACM), COOTBETCTBEHHO.

[0307]

Ilpumep 12

(Peaxnust cBsi3bIBaHUSI BOCCTaHOBIEHHOTO Fab’ u manenmun-JIHY)

Boccranosnennsiii Fab' antutena nporus CD3¢ mbiuu u Fab’™ anturena nporus CD28
MBI CMENIMBAJIA B MOJISIPHOM cooTHomenun 1/20 ¢ wmaneumunom majenmun-JIHY,
MOJIYYE€HHBIX BBILIEYTIOMSHYThIM CIIocO00M. CMeCh BBIIEPKUBAIN TIPH KOMHATHOH TeMIlepaType

B TeUEHHE 4 4aCcOB M 3aTeM XPaHWIH Npu Temriepatype 4°C 1o 3Tamna O4HCTKH.

[0308]

Ilpumep 13

(T'enb-punpTparonHast ouncTKa BocctanoBieHHoro Fab’-JIHY)

Peakunonnyro cmeck BocctanoBieHHoro Fab’ u manenmun-JIHY 3arpy»xanu Ha KOJOHKY
st renb-prbTparmu Sepharose CL-4B (katanoxasiii Homep 17-0150-01/GE Healthcare) u
dpakuuonuposasiu ¢ D-PBS (-) B kauecTBe moaBuxkHON (ha3pl. 3aTeM KOHLEHTpALHIO Oelika B
KQXKIOH (pakuuy M3MEpsutd, 4YTOObl MACHTUPHLUUPOBATH (PAKLUIO, COAEPKAIIYID LEIeBOH
Fab’-JIHY. Fab’-JIHU ¢unprpoBanu uepe3 0,2 MKM MNpuULEeBOH (UIBTP M XPAaHWIH IPH
temrieparype 4°C. Pasmep wactun mnoaydenHoro antutena-JIHU wusmepsuin ¢ MOMOIIBIO
npubopa Zetasizer Nano ZS (Malvern Panalytical). KoHueHTpauun HYKJIEHHOBOH KHCJIOTHI U
Oenka aHTUTENA U3MEPSUTH C MCIIOJIb30BaHUEM HaOopa peareHToB 1 aHanmsa au/IHK Quant-
iT™ PicoGreen™ (Thermo Fisher Scientific) m Habopa ans nepuBatmzanmu amuHa ATTO-
TAGTM FQ (Thermo Fisher Scientific), cOoTBeTCTBEHHO.

IIpomMbInIeHHASs TPUMEHUMOCTh

[0309] JlunuaHass HAHOYACTHLIA HACTOSIIETO U300peTeHUsI MOKET 3(PPEKTUBHO BBOIUTH
CAR wmu sx3orennsbiii TCR u3buparenbHo B T-KIETKU HE TOJNBKO €X Vivo, HO TaKKe U in Vivo H,
TakuM oOpasom, moxer oOecrneunBath Tepanuro CAR-T-knerkamm mnmu TCR-T-knerkamu c
HU3KHMH TIPOM3BOJICTBEHHBIMHU 3aTpataMu. Kpome Toro, mocKoIbKy He NMPUMEHSIETCS BUPYCHBIN
BEKTOP, MOXXHO H30€KaTh NPOOIEeMbl AHTUI€HHOCTH BHPYCHBIX O€JKOB, W 3Ta JIUMHIHAS
HAHOYACTHIA SBJIIETCS UPE3BBIYAMHO TIOJE3HOH B Ka4yecTBe HOBOW IIaT(GOpMbl IS
UMMYHOTEPAIUH pakKa.

[0310] Hacrosimast 3asiBka OCHOBaHa Ha mateHTHOM 3asiBke No. 2017-252616, nogaHHOM
B Snonun (nata nmomaum: 27 nexadps 2017 r.), cogepskaHue KOTOPOH MOJHOCTBIO BKJIFOYEHO B

HACTOAINYHO 3asiBKY MMYTEM CCBLIIKH.
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®OPMYJIA U3OBPETEHUA
1. JlunuaHas HAHOYACTHIA, COAEPIKAIIast CIASNYIOLINe SJIeMEeHTHI () - (C):
(a) HYKJIEMHOBYIO KHCJIOTY, KOAUPYIOINYIO XHMMEPHBI AHTUI€HHbIH PpEeLenTop HIn
5K30reHHbIN T-KJIETOUHBIN PEeLenTop;
(b) xaTHOHHBIH TUNIUA; U
(C) HEeKaTUOHHBIN JIUTTU.
2. JlunupgHas HaHoOUacTHIa 1O 1.1, TAe BbIIEyKa3aHHbIH KATUOHHBIA JIUIUJ

npeacTaBisieT cOO0l coeAMHEeHNe, TIPEICTaBIEHHOE CTPYKTYpHOU opmyoit (I):

[0011]
R8 o) R1
R2
N ~ |
R® L1 0 . R3 @
R4
rac

L! npencrasisier codoit C .y amkuneHoByro rpynmy, Cp o alKEHHJICHOBYIO TPYIITY WA
C3.2 aNKaeHUIIEHOBYIO TPYIIY,

n mpeacraiisieT codol uenoe unciao 0 umm 1,

R' npencrasisier coboit

(1) arom BoOpoO~a,

(2) nmuneiinyto Cipp aNKWIBHYIO TPYIIY, HEOOSA3aTEeNbHO 3aMELICHHYK) OIHHUM WU
IBYMSI 3aMECTUTEIISIMH, BBIOpaHHBIMU U3 JTMHEHHON C|.,y aNKUIbHOM rpymnmbl U auHeHHONH Coon
aJIKeHWJIbHOM IPyIIIBL,

(3) muneiinyo C,p aNKEHWIBHYIO TPYIINY, HEOOS3aTENbHO 3aMELISHHYIO OIHUM MU
IBYMsI 3aMECTUTEJISIMH, BbIOpaHHBIMU U3 JTUHEHHON C1 5y aNKUIBHOW Tpymmbl U JTuHEHHON Cy.0n
AJKEHWJIbHOH TPYIIIbL, WIH

(4) nuneiinyro C3,) aNKaqUEHUIBHYIO TPYIINY, HeOOs3aTEIbHO 3aMEIEHHYI0 OTHUM WU
IBYMsI 3aMECTUTEJISIMH, BbIOpaHHBIMU U3 JTUHEHHON C1 5y aNKUIBHOW Tpymmbl U JTuHEHHOH Cjy.0n
AJKEHWJIbHOH IpYMIIbL,

R? MPEICTABIISIET COOOM -CH,-O-CO-R®, -CH,-CO-O-R® unu -R°,

R? MPEICTABIISIET COOOM -CH,-O-CO-R®, -CH,-CO-O-R® unu -RS,

R* NpeCTaBIIsieT CO0O0I aTOM BOAOPO.a, —CHZ—O—CO—R7, —CHZ—CO—O—R7 1505051 —R7,

R, R® u R7 kaskzplii He3aBHCHMO npencTasisier coooi

(1) nmuneiinyto Ci,; aNKWIBHYIO TPYIIy, HEOOS3aTeNbHO 3aMELICHHYK) OIHHM WU
IBYMsI 3aMECTUTEJISIMH, BbIOpaHHBIMU U3 JTUHEHHON C1 5y alKWIbHON Tpymmbl U tuHeHHOH Cyon
AJKEHUJIbHOM TPYIIIBL,

(2) muueiinyio Ci» AJKEHWJIBHYIO TPYMIY, HE0OS3aTeNbHO 3aMEIICHHYI) ONHHM WU
IBYMsI 3aMECTUTEJISIMH, BbIOpaHHBIMU U3 JUHEHHON Ci.2p alKWIBbHON Tpymmbl U JuHEeHHOH Cr.n

AJKEHUJIbHOM IPYIIIbL, WIH
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(3) muueiinyro C3.n alKaqUEHWIBHYIO TPYIITY, HEOOS3aTeIbHO 3aMEIICHHYO OTHUM MU
OBYMsI 3aMECTUTEJISIMH, BbIOpaHHBIMU U3 JUHEHHON C1 5y alKWIBbHOW Tpymibl U tuHEeHHOH Ch0n
AJKEHUJIbHOM TPYIIIEL,

R8 u RY, xaxxapiii He3aBuCHMO npezacTasisier coooi Ci.¢ aNKUIBHYIO TPy,

WJIH €rO COJIb.

3. JlunupHas HaHOwacTMLA MO 1.1, rJe BblleyKa3aHHAas HYKJIEHWHOBAs KHUCIOTA
npexacrasisier codort MPHK wnu JTHK.

4. JlunuaHas HaHOYAcTHLA TO 1.1, TJe BbIEYKA3aHHbI HEKATHOHHBIM JIUIH]
npencrassier codoit pochonumun, xonecrepun w/wau [T munum.

5. JlununHas HaHOUYAcCTHLA MO I.1, re BbllIeyKa3aHHAs JUMUAHAS HAHOYACTHUIA UMEeT
JIMTaHJ, KOTOPBIA MOXET ObITh HaLleJIeH Ha T-KJIETKH Ha TOBEPXHOCTH.

6. JlumumHash HAHOYACTHUIA MO 1.5, TIe BbIIIEyKAa3aHHBIA JIMTAH] MPEACTABISIET COOOMU
JUTaHf, COAep)KalUil aHTUIEHCBS3bIBAIOLINN JOMEH OJHOIO WM HECKOJNbKUX aHTUTE,
BBIOpPAaHHBIX W3 TPyIIbl, cocrosimeil u3 aHTH-CD3 anTurena, antu-CD4 anturtena, anTH-CDS8
anturena u antu-CD28 anTurena.

7. JlununHas HAHOYACTHIA TIO 1.5, TIe BBIIIEYKA3aHHBIA JIMTAH MPEACTABISET COOOMU
JIUTaHA, CONMEp KAl aHTUTeHCBsI3bIBarOIIM goMeH aHTu-CD3 anturena w/wmm antu-CD28
aHTHUTeNA.

8. JlunugHast HaHOYACTUIA TO 1.5, TZie BBIIEYKA3aHHBIN JIUTaH[A MPEACTaBiIseT coOOit
JUTaHI, COAep KAIlMM AHTUIEHCBs3bIBAIOLIUM aoMeH aHTu-CD3 anturena u antu-CD28
aHTUTeNA.

9. JlexapcTBEHHOE CPENICTBO, CozepIKallee JUMUIHYIO HAHOUaCTULly 1o 1. 1.

10. JlexapcTBeHHOE CPENCTBO MO 1.9, TIe JIeKapCTBEHHOE CPENCTBO MPEACTABISAET COOOH
NpoUITAKTUUECKUH WIIN TePANIeBTUYECKHUIT JIEKApCTBEHHBIH Npernapar NIpOTUB paka.

11. JlekapcTBeHHOE CPEACTBO MO I.Y, 7€ JEKapCTBEHHOE CPENCTBO BBOJUT XHUMEPHBIN
AHTUTEHHBIA peLenTop WIM 3K30TeHHbIH T-KJIETOYHBIH penentop B MMMYHOLIUT in Vivo JUIs
HUHAYKLHUU €r0 3KCIPECCUU.

12. JlekapcTBEHHOE CPEICTBO IO 1.9, re JeKapCTBEHHOE CPEACTBO BBOJIUT XUMEPHBIH
AHTUTEHHBIH peLenTop WM 3K30reHHbI T-kieTouHbli peuentop B T-KJIeTKH in vivo IS
MHAYKLHUU €ro 3KCIPECCUU.

13. Crnoco0 3KCIpeccuu XUMEPHOIO AaHTUTCHHOTO pPeLenTopa WM 3K30reHHoro T-
KJIETOYHOI'O PEeLIeNTOpa MyTeM BBEIEHHUs PeLeNnTopa B UMMYHOLIUT MJIEKOMHUTAIOLIEro in Vivo,
BKJIFOUAIOLIHI B ce0s1 BBEACHNE MIIEKOTUTAIOIIEMY JTMITUIHON HAHOUACTHLIBI 11O 1. 1.

14. Cnoco0 3KCIpeccuu XUMEPHOrO AaHTUTEHHOrO pPELenTopa WM 3K30reHHoro T-
KJIETOYHOI'O peLienTopa MyTeM BBelIeHus peLentopa B T-KIeTKy MJIEKONMUTAIOIIEro in Vivo,
BKJIFOUAIOILIHH B ce0s1 BBEACHNE MIIEKOIUTAIOIIEMY JIMITUIHON HAHOYACTHLIBI 1O 1. 1.

15. Crioco0 mpenoTBpalleHus WK JICUEHUs paka y MIICKOMUTAIOLIETO, BKIIYAOIHUN B
ceOs1 BBEIEHNE MJIEKOITUTAIOINEMY JIMITUAHON HAHOYACTHUIIBI 11O 11. 1.

16. JlununHas HaHOYACTHLA IO 1.1 AJs MPUMEHEHUs B NMPOQPUIAKTUKE WIN JIEUYSHUU

paka.
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17. IlpumeHeHHE IUMUAHOW HAHOYACTHULBI MO 1.1 TMPU NPOU3BOACTBE areHTa IJIs
NpOQHUIAKTUKY WITH JIEYEHUS paKa.

18. Komnosuuus A MHAYKLUH 3KCIPECCUM XMMEPHOIO aHTUIME€HHOIO PeLenTopa Wid
3K30reHHOro T-KJIETOYHOro penenTopa, coaepkalas JUMUIHY HAHOYACTULLY 110 11. 1.

19. IMMyHOLIUT €X Vivo, KOTOPBIH 3KCIPECCUPYET XUMEPHBbI aHTUIeHHBIH peLenTop
WM DK30TeHHbI T-KJIETOUHBI peunenTop W TMOJY4YeH MNyTeM J00aBJIeHHs JIHMITUAHON
HAHOYACTHLIBI 110 I1. | K KyJIbTYype, cofepKaieii MIMMYHOLIUT €X VIVO.

20. T-kneTka ex vivo, KOTOpasi SKCIPECCUPYET XUMEPHBI aHTHUTE€HHBIH PeLenTop Hiu
SK30TeHHbIH T-KJIETOYHBIN pelenTop W MOJydeHa MyTeM N00aBJICHUS JMIUAHON HAHOYACTHLIBI
no 1.1 k KynbpType, conepxaieii T-kieTky ex vivo.

21. JlexapcTBeHHOE CpEACTBO, COAeprkallee HMMYHOLMT €X ViVvo, KOTOpbIH
3KCIPECCUPYET XUMEPHBIN aHTUT€HHBIA PELENTOP WU 3K30reHHbIN T-KIeTouHBbI penentop, u
KOTOPBIM TMOJYYarOT MyTeM AO00aBJIEHUS JUNHIHOW HAHOUACTHLBI MO M.1 K KYJIBTYpE,
cojieprKallell MIMMYHOLIUT €X VIVO.

22. JlekapCTBEHHOE CPEACTBO, coaepskaiee T-KJIETKy €X Vivo, KOTopas 3KCIPECCUPYET
XUMEPHBIM AHTUT€HHBIN PELEeNnTOp WIM 3K30reHHbIH T-KJIETOYHBIA peunentop, U KOTOPYIO
NOJIy4ar0T MyTeM M00aBIeHHs JUMUAHONW HAHOYACTHLbI 1Mo M.l K KynbType, comepxkameit T-
KJIETKY €X VIVO.

23. JlexapcTBeHHOE CpeACTBO MO M.21, rae JeKapCTBEHHOE CPEACTBO IPEACTABISAET
co0ol mpoHUIaKTHUECKUI WIIH TEepaNeBTHYECKUI ITpenapaTr NpOTHUB paka.

24. JlexapCTBEHHOE CpeACTBO MO M.21, rae JeKapCTBEHHOE CPEACTBO MPEACTaBJISET
co0o¥i JIeKapCTBEHHOE CPEACTBO JJIsI UHAYKLIUH aIloNTo3a.

25. Croco0 3KCmpeccuu XUMEPHOTO aHTUIEHHOTO peLenTopa WM SK30reHHoro T-
KJIETOYHOT'O PeLenTopa IyTeM BBEICHHUS pelenTopa B MMMYHOLIUT €X Vivo, BKIIFOUArOIIUii B ceOs
no0aBIeHNe JTUITUIHON HAHOYACTHLIBI IO 1. 1 K KyJIBType, cofeprkarieli MMMYHOLIUT €X ViVo.

26. Cnoco0 SKCIpeccuu XUMEPHOIO AHTUIEHHOTO peLenTopa WM 3K30reHHoro T-
KJIETOYHOrO penenTopa B T-kiieTke ex vivo, BKIOHAKIUNA B ceOs moOaBlieHUE JTUMHIHOM
HaHOYACTHLIBI IO 1.1 K KyJnbType, conepsxatieil T-kIeTky ex vivo.

27. Cnoco® npenoTBpaLeHHsT WIH JICUEHHs paka Y MJIEKOIUTAIOIIETO, BKIOYAOIUN B
ceOs1 BBEICHHE MIJIEKOIUTAIOIIEMY MMMYHOLIUTA €X ViV, KOTOPBIH 3KCIPECCUPYET XUMEPHBIH
AHTUTEHHBIA PELENTOpP WIN 3K30T€HHbIN T-KJIETOYHBIN penenTop, U KOTOPBIM MONYyYarT NyTeM
no0aBJIeHUsT TUMUIHON HAHOYACTHLIBI ITO I1. 1 K KyJbType, conepKaieii HIMMYHOLIHUT €X ViVo.

28. Crioco0 mpenoTBpalleH s WK JISYeHUST Paka y MIIEKOMUTAIOIIEro, BKIFOYAIOIUN B
ceOs1 BBEINEHHE MIICKOIUTAOIEMY T-KJIETKH €X Vivo, KOTOpas SKCIPECCHPYeT XUMEpHBIH
AQHTUTEHHBIA PELENTOP WJIN 3K30T€HHbIN T-KJIETOYHBIA peLenTop, U KOTOPYIO MONYYarT MyTeM
no0aByIeHUs TUMUAHON HAHOUACTHIBI 110 I1. 1 K KyJIbType, conepxaieii T-KIeTKy ex vivo.

29. UMMyHOLUT €X Vivo Ayl NMPUMEHEHHs] B NMpOQUIAKTUKE WIN JICYEHHH paka, Ine
UMMYHOLIUT €X VIVO 3KCIIPECCHPYET XUMEPHbIM aHTUTeHHbIN pEeLenTop WM 3K30TeHHbIN T-
KJIETOUHBIA PELenTop M IOJNy4YeH IyTeM A00aBJEHUs JUMUIHOW HAHOYAcTUIBI Mo 1.1 K

KyJbTYpE, COZep Kallel UMMYHOLIUT €X ViVO.
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30. T-kneTka ex vivo aJisi IpUMEeHEeHUs B PO UIIaKTHKE WIN JICUSHUHU paka, rae T-kierka
€X VIVO 3KCIPEeCCUPYET XHUMEpHBbIM AHTUI€HHBIM pEeLenTop WM SK30T€HHbIH T-KiIeTo4yHbIN
peuenTop M IOJlyue€Ha NyTeM [00aBJeHUs JMIUAHON HAaHOYAaCTHLbI MO M.l K KYJBTYpe,
coxepskameil T-KIeTky ex vivo.

31. IIpuMeHeHre UMMYHOLIUTA €X VIVO B IIPOM3BOJCTBE areHTa JJIsl MPOQUIAKTUKY WIH
JIEUEHUs paka, I7ie UMMYHOLIUT €X VIVO 3KCIPECCUPYEeT XUMEPHBIH aHTUI'€HHbIH peLenTop HIn
9K30TeHHbIH T-KJIETOYHBIH peLenTop U NoJyyueH myTeM A00aBICHUs JUIMUAHOH HAHOYACTHUIIBI 110
n.1 K KyJbType, cofepikalieil HMMYyHOLIUT €X ViVO.

32. Ilpumenenue T-KJIE€TKHM €X Vivo B NMPOU3BOACTBE areHTa Ui MPO(UIAKTHKH MU
JeueHusl paka, rae T-KJeTka ex vivo 3KCIPEecCHpyeT XHUMEpHbIH AHTUT€HHBIM PEeLenTop WU
SK30TeHHbIH T-KJIETOYHBIH pelenTop U MoJiydyeHa myTeM A0OaBJIeHHs JIMMTUAHON HAHOYACTHIIBI
no 1.1 k kynpType, conepxaiei T-kieTky ex vivo.

33. Cnoco® mojy4eHwusl JeKapCTBEHHOT'O CPENCTBa, CONEPIKAIEro NMMYHOIIUT €X Vivo,
KOTOPBIN 3KCIPECCUPYET XUMEPHBI AHTUIEHHBIM PELEenTOp WM 3K30T€HHbIN T-KJIeTOUHBIH
peuenTop, BKIIOUAKOLIHHA B ces 3Tan H00aBIeHNS JIUITUAHON HAHOYACTHLBI 1O 1.1 K KYJBTYpE,
cojieprkalleil IMMYHOLIUT €X VIVO.

34. Crnoco® mojy4eHHs JIEKAPCTBEHHOT'O CPEICTBA, Coaeplkaiiero T-KIETKy ex Vivo,
KOTOpasi JKCIPECCUPYET XHUMEPHBI AHTUIEHHBIA PELENTOpP WIM SK30T€HHbIA T-KJIETOYHBIN
peuenTop, BKIOUAKOLINNA B ces 3Tan A00aBIeHNs JIUITUAHON HAHOUACTHLBI 1O 1.1 K KYJIBTYpE,
coxepskamieil T-KIeTky ex vivo.
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