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ommHaTyMoMab mepeBoauT MRD (MUHUMAaTBHOE
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FIELD: medicine.

SUBSTANCE: present refers to
immunology. What is presented is using Blinatumomab
for producing a pharmaceutical composition for treating,
relieving or eliminating acute lymphoblastic leukaemia
(ALL) in children, wherein Blinatumomab transforms
MRD (a minimal residual disease) - positive acute
Iymphoblastic leukaemia ALL into the MRD-negative

invention
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condition of ALL.

EFFECT: using the invention provides transforming
MRD-positive acute lymphoblastic leukaemia ALL into
the MRD-negative condition of ALL at the molecular
level that can find application in medicine in therapy
of recurrent ALL in children.
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Hacrosiiiee n13o0peTeHue OTHOCUTCS K CIOCOOY JIeUeHUs, YMEHbIIIEHHsI UHTEHCUBHOCTH
WITM YCTpaHEeHus ocTporo nuMdooaacTHoro neiiko3a (ALL) y aeTeit, BKITIOUAOIIIEMy BBEICHUE
(hapMaleBTUIECKON KOMITO3ULMH, BKJTFOUaroien KoHCTpyKiuio CD19xCD3-6ucnenuduyueckoro
OJIHOLIEIIOYEYHOTO aHTUTeNa, peOeHKy ¢ ALL, HyXaarmeMycsi B 3TOM.

ITpu ncnonb30BaHUM COBPEMEHHOTO JieueHUs1 ALL B 1eTCKOM BO3pacTe CTeneHU
0ecCOOBITUINHON BEIKMBAEMOCTH COCTABIISIIOT TPUOIM3UTENBHO 75%. ClenoBaTenbHO, BCe
elIe YacThIM siBJisieTcst petuuB. [Ipobiiemsl B neuenun peuyaua ALL cocTosT B
PE3UCTEHTHOCTH JIEMKO3HBIX KIIETOK U CHUKEHUU IEPEHOCUMOCTH AUEHTAMH BTOPOTO LIMKJIA
JICUECHMS TI0CIIE TOTO, KAK OHU YK€ MOJIYYWIM UHTEHCUBHYIO TEPAIHIO IEPBOM JIMHUU, UTO
MPUBOJIUT K MEHbIIIEH CTENIEHU PEMUCCHH, a TaKKe OOJIbIlIel YaCTOTE BOSHUKHOBEHUS
MOCIIEAYIOIIEr0 PEUAMBA U XYAILIEMY UCXOAY B LieJIoM. Takum 06pa3om, B HACTOSIIIIEE BpeMsI
JUUTSL BBI30BA BTOPOM MOJTHON PEMUCCUM BEChbMa Ba)kHA MHTEHCU(UIIMPOBAHHAS TTOJIU-
XUMHUOTepanus. B 3aBUCUMOCTH OT psiZia MPOTHOCTUYECKUX (DAKTOPOB PEMHUCCUIO MOYKHO
COXPaHSTh C UCIIOJIB30BAHUEM TOJBKO XMMUOTEPATIMU U OOJTyYEHHUS T'OJIOBBI UJIH C
UCTIOJIb30BAHUEM UHTEHCU(DUKALMH JICUYEHHS C TOMOIIBIO TPAHCIUIAHTALIMU CTBOJIOBBIX KJIETOK
(Henze G, von Stackelberg A, Relapsed acute lymphoblastic leukemia. In: Childhood Leukemias,
C-H Pui ed. Cambridge: Cambridge University Press; 2006, p. 473-486).

XoTs1 ObUT IOCTUTHYT MOTPSICAIOIIHI MTPOTPECC B JICYSHUH JIETEN C OCTPBIM TUMGPOOIaCTHBIM
neriko3oM (ALL) (cMoTpu, Hanpumep, Moricke et al., Blood 111 (2008), p. 4477; Moghrabi et
al., Blood 109 (2007), p. 896), peuunuBupytoiuii ALL Bce ellie siBsieTcs UeTBEPTOI U3 Haubosiee
PACIIPOCTPAHEHHBIX 3JI0KAYECTBEHHBIX OITyXoJien y aerer (Gaynon, Cancer 82 (1998), p. 1387).
Oco0eHHO B ciTyyae MauMeHTOB ¢ pAHHUM KOCTHOMO3T'OBBIM PELMAUBOM B Ipeeiax Tpex
JIET OT IMATHOCTUPOBAHUS TEPANUS JJIs1 3TUX MALKMEHTOB SIBJISIETCS] HEYTIOBJIETBOPUTEIIBHOM,
a TPAHCIUIAaHTALKMS aJJIOTEHHBIX CTBOJIOBBIX KJIETOK JO CUX MOP SBJISIETCS €IMHCTBEHHBIM
MOJIXOJOM K M3JIEUEHHUIO. Pe3UCTEHTHBIN K XUMUOTEPAIIUY PELU/IMB OCIIE TPAHCIUIAHTAUH
FeMOITO3TUUECKUX CTBOIOBBIX KiIeTOK (HSCT) cBsizaH ¢ HEOIATONPUSTHBIM TPOTHO30M, XOTSI
uH(py31U TUMQPOLUTOB IOHOpA Nociie TpaHcruianTauuu (DLI) Moriiu 661 BBI3BIBATH PEMUCCUU
Yy HEMHOT'OUHMCIICHHBIX TTAIIMEHTOB Yepe3 MHIYKIUIO 3 (eKTa «TPAaHCIUTAHTAT ITPOTHB JIHKO3a»
(GvL) (Loren et al., BMT 41 (2008), p. 483). Bropass HSCT MoxeTt O6bITh HeoOs13aTeIbHOM, U
OB OTTYOJIMKOBAHBI IAHHBIE O HEKOTOPBIX UTUTEIIHHO OCTAIOIMIUXCS B )KUBBIX. OTHAKO
COCTOSTHUE 3200JI€BaHUS Mepe]l TPAHCIUIAHTAIMEN TEMOIMOITUYECKHUX CTBOJIOBBIX KIIETOK
ABJISIETCS MPEACKA3YEMbBIM B OTHOIIEHUM UCXO/A MOCIIE€ TPAHCIIAHTAIUU, U U3BECTHO, UTO
MAMEHTHI ¢ 3a00J1eBaHreM Ha MOP(OJTIOTHUIeCKOM YPOBHE UK YPOBHSIMU IIEPCUCTUPYIOIIETO

MRD, cocTaBisomMMHU >1()'4 JIEHKO3HBIX OJIACTHBIX KJIETOK, ITOJIBEPKEHBI OU€Hb BBICOKOMY
PHUCKY peuyIMBa U UMEIOT OUEHb HeOIaronpuaTHelil ucxon (Bader et al., J. Clin. Oncol. 27
(2009), p. 377-84). BBuay aToro cocrosinue 3a6oseBanus rnepea sroport HSCT umeer
HauOOJIbIIIee 3HAYCHHE, U JTOJDKHBI OBITh MPEAITPUHSITHI BCE MTOTBITKY JIJTs1 TOCTHXKEHUS IPYT O
pemuccun. HecMoTps Ha UCITOIb30BAHUE HEJJABHO BHEAPEHHBIX XUMHUOTEPATIEBTUYECKUX
CpEICTB IJIsl PE3UCTEHTHOTO JierKko3a (Jeha, Semin Hematol. 46 (2009), 76-88), nauueHTsI,
niepeHectme peryaus rociie HSCT, yacTo UMEIOT pe3uCTEHTHOE K XMMUOTEpAIuy 3a00JIeBaHUE,
Y 3TU NAUUMEHTHI OYEHb UYBCTBUTEIBHBI K CBI3aHHON C XMMUOTEPAIIUEN TOKCUYHOCTH. B
ClIy4yae 3TUX MAUEHTOB TPEOYIOTCS HE SIBIISIIOIIUECS XUMUOTEPATIEBTUUECKUMU U C MEHbIIIEH
TOKCUYHOCTBIO CTPATETUU JIJTSI BBI30BA PEMUCCUMN Y TAKUX MAILMEHTOB.

BBuy BBIIIIEOTMEUEHHBIX HETOCTATKOB OOIIETPUHSITHIX Tepanuii ayist ALL y neredt Bce
elIe UMEETCsl TOTPEOHOCTh B YJIYUIIIEHHOW CXeMe JICUEHUSI.

Hacrosiiiee n3o0perenue OTHOCUTCS K CIOCOOY JIeueHUs!, YMEHbIIIEHHsI UHTEHCUBHOCTH
WK YCTPaHEHus ocTporo JuMdooaacTHoro neiiko3a (ALL) y aeTeit, BKITIOUAOIIEMy BBEJCHUE
(dhapMaLeBTUUECKON KOMITO3UIMU, cojieprkaliieit KoHCTpyKiuio CD19xCD3-6ucnenuduyeckoro
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OJHOUENOYEYHOr 0 aHTUTeNa, pedeHKy ¢ ALL, Hy)knaromemycs B 3TOM. DTOT
MMMYHOJIOTUYECKUI MTOJIXO C UCITOJIB30BAHUEM 3aA€UCTBYIOIMX T-KJI€TKY AaHTUTEIT BIIEPBbIE
00YCIIOBITUBAET HE SIBIISIFOIIECECS XUMUOTEPATIEBTUUECKUM U C MEHbIIIEH TOKCUYHOCTBIO JICUCHUE
ALL y nerei.

Henasuo B ucnbitanuu ¢assl I Ha penpnuBupytoieit CD19-no3utuBHOM B-Kk1eTouHON
Hexo DKKUHCKOoM TuMdome (NHL) Oblta mpoIeMOHCTpUpOBaHA 3HAUUTEIbHAS] KIIMHUYECKAs
akTuBHOCTH CD19xCD3-6ucriennpuaeckoro oHONEoYeyHOro aHTuTeNa (0uHaTyMmomaa),
3aKJTIOYAIONIASICS B TOM, YTO HAOII0/1a]1ach BIIEYATIISIONIASI YACTUYHAS U TIOJTHAS PErpeccust
omyxoJen (Bargou et al., Science 321 (2008): 974-7).

B nanpHeimem, Bee ellle NpoBOASIIEMCS KIIMHUYECKOM UCTIBITAHUU JIEYEHUE YKA3aHHBIM
CD19xCD3-6ucnenupuueckuM OJHOIETIOYSTYHBIM aHTUTEIOM ITPUBOIUIIO K JIMMUHALIUN
PE3UCTEHTHBIX K XUMUOTEPAINU JIEMKO3HBIX KJIIETOK y HE MOJIBEPTHYTHIX TPAHCIUIAHTALUU

MRD-M03UTHBHBIX B3pOCIbIX namueHTos ¢ CD19* ALL.

Tenepb HEOKUTAHHO YCTAHOBJIEHO MPU ABYX IPUMEHEHUSIX MTPENapaTa y HEU3JIeUUMO
00JbHBIX, 4YTO yKazaHHOe CD19xCD3-0ucnenuduueckoe oqHOIETIOYESIYHOE AaHTUTEIO HE
TOJIBKO MOAXOAUT 114 JieueHus ALL y He moaBeprimxcs TPaHCIUIAHTALMU B3POCIIbIX
MMalKMEeHTOB, HO TaKXe peuuauBupyroiero ALL y nerei (Wi B IETCKOM BO3PACTE),
PE3UCTEHTHOTO K OOLIENpUHSTON Teparnuu 41t ALL, B TOM 4uclie XUMUOTEPATIUU U
TPAHCIUIAHTALMUA AJUTOTEHHBIX TEMOIMO3TUYECKUX CTBOJIOBBIX KJIETOK (HSCT).

31mech aBTOPHI HACTOSIIIIETO U300pETEHHUsI COOOIAIOT O MOIIIHOM ITPOTUBOJIEMKO3HOM
apdexte CD19xCD3-6ucnenuduyeckoro aHTUTENA Y ABYX JIETel (B TaIbHEHIIIEM UMEHYEMbIX
nmanyeHToM 1 u 2) ¢ ocTpbIM JTUMQPOOIaCTHBIM Jieliko3oM (ALL) u3 B-kieTok-
MPEAIIECTBEHHUKOB, KOTOPBIE MIEPEHECTN PESUCTEHTHBINA K XUMUOTEPAIIUU PELU/IUB ITOCIIE
TPaHCIIAHTAIMM AJJTOTEHHBIX T€MOITO3THUECKHX CTBOJIOBBIX KiIeTOK (HSCT) oT mogobpaHHBIX,
HE SIBJISIFOIMXCS] POJICTBEHHUKAMU Y TAIUIOMAEHTUYHBIX JOHOPOB.

o nedenuss CD19xCD3-0ucrnienuduyueckuM OHOIETIOUSYHBIM aHTUTEIOM ITanueHTa |
MOABEPraJIM ITPEIBAPUTEIILHOMY JICUEHUIO C UCTIOJIb30BaHUEeM ajutoreHHOM HSCT 1 MHOXKECTBY
xuMuoTepanuii. OHaKo 3TH oOIIeNpUHThIE Tepanuu Juist ALL y nereit 6pu1n
HECOCTOSITEJIbHBIMU, TAK YTO MALUEHT HOBTOPHO MEPEHEC PEUUINB, B PE3YIBTATE OH UMEI
KpaliHe HeOJIaronpusiTHbINA TporHo3. B ganbHetimem pedbenok ¢ ALL momyumn 15

MHKpOFpaMM/M2/24 4y CD19xCD3-6ucrenupruyecKoro 0JHONEMOYEUHOTO aHTUTEIA B BUJIE
HEIpepbIBHOM MH(Y3UHU B TEUCHHUE TISITH Heelb. Bo BpeMsi JIedeHHs] aHTUTEIOM Y TTallMeHTa
OBLIIO OTMEUEHO Pa3MHOXKEHHME MOJIydeHHBIX OT JoHOpa CD8+ T-muMdonuToB 6e3 KaKux-
JIM00 MPU3HAKOB PEaKIUH «TPAHCINIAHTAT MPOTUB Xo3simHa (GVHD)». PazMHoXeHHe 3TUX
T-KJIETOK OBLJIO CBSI3aHO C OBICTPOM AJTMMHUHANMEH JISMKO3HBIX OJIACTHBIX KJIETOK MAlMeHTA,
v uepe3 10 gHel moce Havyasia JICUeHUs aHTUTEJIOM B KOCTHOM MO3Ie MalMeHTa HEBO3MOKHO
OBbLIO BBISIBUTH OJIACTHBIE KJIETKU 32 MPeAeIaMU YPOBHS BbISIBICHUS] MUHUMAIBHOTO
ocraTouyHoro 3a6o0seBanus (MRD), cocraBnstomiero 1 kiaetky u3 10000. [TanyeHT ocTaBancs
MRD-HeraTvBHBIM Ha MPOTSKEHUM BCETO JICYEHUSI AHTUTETIOM. [ laleHT moaBeprajicss BTopou
TPAHCIJIAHTAMU CTBOJIOBBIX KJIETOK OT CBOEH TarIOWICHTUYHON MAaTEPH CITYCTS 2 HEIeJIH
nociie okoHuyaHus jeueHuss CD19xCD3- oucnenuuyeckuM OTHOIETTOYSUHBIM aHTUTEIIOM U
octaBayicsi MRD-HeraTuBHbBIM C TOTO BpEMEHHU (COCTOSIHUE - HOSIOpB 2009).

V nsaTHaauaTUIETHET O MalueHTa 2 ObIUT IMarHOCTUPOBAH MO3UTUBHBIM 1O
bunanensouiickoit (Ph) xpomocome u CD19 ALL u3 B-ki1eTOK-IpeAIecCTBEHHUKOB B arperie
2001. ITocne XxumMUOTEpaAIIMU €My ObLIIM TPAHCITIAHTUPOBAHBI T€MOIIOITUUECKHE CTBOJIOBBIE
knetku (HSCT) ot unenTruroro no HLA (4emoBedeckoMy JISHKOIMTAPHOMY aHTUTCHY) cOca
B okTs10pe 2001. B 2002 6511 IMarHOCTUPOBAH KOCTHOMO3TOBOM PELUANB, U APYTrasi PEMUCCUS
ObLTa TOCTUTHYTA C UCTIOJIH30BaHUEM UMAaTUHMOA U XUMUOTEpaIIiu. 3aTeM ObLjia OCYIIIECTBIICHA
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BTopast HSCT ot unentrnunoro no HLA He sBstoIerocst poACTBEHHUKOM JOHOPA B OKTSIOpe
2004. B mapte 2008 6611 AMATHOCTUPOBAH BTOPOU PELMIUB, U €0 MOABEPIIIU JICUCHUIO
XUMUOTEpATTUE C UCTTOJIb30BAHUEM HU3KUX J103 U JACATUHUOOM U3-32 PE3UCTEHTHOCTHU K
umatuHKOY. [Tocie momoTHUTeTbHONM XUMHUOTEPATIMU C UCTTOIb30BaHUEM Ki1o(dapaduHa u
UTO3UHA/apaObUHO3U/Ia OH JOCTUT PEMUCCUU HAa MOJIEKYJISIPHOM YPOBHE, U ObLjIa
ocyuectBieHa TpeThs atoreHHass HSCT ot ero He coBnaaaroiero 1o 3 uz 6 HLA-amnenen
rarIouICHTUYHOTO OTIA € JICYEHUEM TaCaTUHUOOM IOCIie TpaHCIUIaHTanuu. Beaeacreue
KEITyTOUHO-KUIIIEYHOTO KPOBOTEUEHUS U IUIATAIIMOHHON KapAMOMUOTIATHH TACATUHUO OBLIT
OTMEHEH CIYCTs 5 MecsLeB ocie TpaHcIuianTanuu. B anpene 2009 6pU1 AMarHOCTUPOBAH
KOMOWHUPOBAHHBIN (COUETAHHBIN) PEUUIMB C TOPAXKEHUEM LEHTPATIBHON HEPBHOM CUCTEMBbI

(HHC), npu 3TOM OBLIO BBISIBJIEHO 7x10°/11 6JIACTHBIX KIIETOK B ILHHC u 3% 61acTHBIX KIETOK
B KOCTHOM MO3re. 3aTeM MalueHTa MOoABEPIriIu JICYSHUIO HUIOTUHUOOM, UHTPATEKAIbHON
XxuMHoTepanuei u ppaknronrpoBannomy oodsrydenuro LIHC ¢ ucronp3zoBanuem 18 rpeit.
Yepes Tpu Mecsa mociie 3TOro JeYeHUs] KOCTHBIM MO3T ManueHTa ocraBajicss MRD-

ITO3UTHUBHBIM Ha ypoBHeE 1,1x 107,810 Bpemsi kak LIHC Obuta cBoOOHA OT OJIACTHBIX KIIETOK.
C nmoMo1s10 aHaIM3a XuMepu3ma repudepruueckoil KpoBH BISBIICH MTOJTHONEHHBINM FeMOII033
C MMPOMCXOXKIEHUEM OT JOHOPA - €r0 TaINIOUIEHTUYHOTO OTIA.

[TanuenTa 3aTeM oABEPrayv JICYEHUIO OJHUM CPeICTBOM OJIMHATYMOMaOOM B 103¢€ 15

MKI/M’/leHb B TeueHne 4 Heelb MOCPEACTBOM HEIMpPEePhIBHON UH(Y3UHN 0€3 KaKUX-TM00
mo6o4HbBIX 3(h(pekTOB. AcUpanysi KOCTHOTO MO3Ta B KOHIIE JICYSHHUS TTOKA3aJIa TIOJTHYIO
PEMUCCHIO C HE TTOAIAIOIMMCS 0OHapykeHuI0 MRD B KOCTHOM MO3re Ha ypOBHE, KOTOPHIi

Hwke <1x107* Kax u ManyeHT 1, magueHT 2 He IEMOHCTPUPOBAIT Kakue-inodo npuzHaku GvHD
BO BpeMsl WJIM TTOCJIe JiIedeHUs OmHaTyMoMa0oM. B HacTosiee BpeMst OH IOocelaeT KoY.
DTH TaHHBIE BHYIIUTEIIHHO IMOKA3BIBAIOT, YTO 3a/ieicTBYyIoMe T-KieTku oucnempduyueckue
aQHTUTEJa MOTYT BBI3BATh MOIIHBIN 3 (EKT «TpaHCIJIaHTAT MPOTHUB Jietiko3a» (GvL) B
orcyrcTtBue GVHD y fneTeit ¢ pe3uCTeHTHBIM K Tepanuu U peuuauBupyromum ALL n3 B-kieTok-
npeecTBeHHUKOB nocie ajutoreHHon HSCT. CooTBETCTBEHHO, ITPU OMMCHIBAEMOM 3/1€Ch
JICYCHUH JETeN MPEANOYTUTENbHO, UTOObI KOHCTpYKIUs CD19xCD3-6ucnenuduueckoro
OJTHOIICTIOYEYHOTO aHTUTENA BhI3bIBaJIa 3(PQPEKT «TpaHCIUIAHTAT IMPOTHB Jietiko3a» (GvL).
Kpome Toro, neyeHue Xopolio nepeHocuTcest 1eTbMu. BBUly 3TOr0 cpencrna u crnocoObl 1o
HACTOSIIEMY U300peTeHHI0 OOYCIIOBIMBAIOT HA yIUBIICHUE YIIYUIICHHBIN BADUAHT JICYCHUS
ocTporo auMdoobIacTHOro jeiko3a (ALL) y nereit, ocoOeHHO B TeX ciaydasx, korma ALL y
JIeTel SBIISETCS PE3UCTEHTHBIM K OOIETpUHITON Tepanuu 1jisg ALL y geTeit, B TOM 4uCIie
xumuoTepanuu u/unu ajmoreHHoit HSCT. CooTBEeTCTBEHHO, U B TAJIbHENIIIEM BapUaHTe
OCYILIECTBIICHUS HACTOSIIETO U300 pETEHUS UCTIONb3YEMBIE 3/16Ch KOHCTPYKIMU 3a1eHCTBYIOIIUX
T-xietku oucnermmpuyeckux antuten (mpotuB CD19xCD3) MOXHO TakKe UCIOIb30BATh B
ciy4dae IeTer, MOABEPIIIMXCS TPAHCIUIAHTALMU (AJUION€HHBIX ) TEMOITIO3TUYECKUX CTBOJIOBBIX
kietok (HSCT). Kak 31ech mpOWITIOCTPUPOBAHO, JaXKe AeTel, mepeHecmx peuuaus ALL
nociie HSCT ot nojio6paHHOr0, HE SIBJISIIOIIETOCs POJICTBEHHUKOM WY TaIIOUIEHTUYHOTO
JIOHOPA, W/WIK AeTel, KOTOPbIE ObUIM PE3UCTEHTHBIMU K XUMUOTEPAIIUY, MOYKHO C YCIIEXOM
JIEYUTH C UCIIOJIb30BAHUEM CPEJICTB U CIIOCOOOB, OMUCHIBAEMbBIX B HACTOSIIIEM TOKYMEHTE.
[TpuBOIMMBIE B KaUECTBE MPUMEPOB MAUUEHTHI, KaK 3/1€Ch JOKYMEHTUPYETCH,
MIPOIEMOHCTPUPOBAIIU BIIEUATIISIOIILYO IIPOTUBOJICHKO3HYIO PEAKIHIO IIPU (hapMaIieBTUIECKOM
BO3/IEWCTBUM, OITUCHIBAEMOM 3/1€Ch, U cTajii MRD-HeraTMBHbIMU B OTCYTCTBUE KaKUX-JIMOO
npuzHakoB GvHD. XoTs BepkuBaHue jgeter ¢ ALL yBeIUYnIoCh CYIIECTBEHHO B TEUEHUE
IOCJICIHUX NECATUIICTUH, peuuauBupyromii ALL Bce e1e ocrtaeTcss OCHOBHOM IPUUUHOMN
HECOCTOATEIIBHOCTH JIeueHusl. B ciyuae manuieHToB co BTOpBIM peuuauBoM ajuioreHHast HSCT
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JIO CUX TIOP SIBJISIETCSI €AMHCTBEHHBIM MOIXOA0M K M3JieueHn0. OHUM U3 OCHOBHBIX
npotuBoieriko3HbIX neicTBuit HSCT sBnsieTcs Bb130B addexkTa GvL. K coxanenuto,
BO3HUKHOBeHUE GVL yacto conpoBoxaaerca GvHD, kotopas 10 cux nop sBIIsIETC OCHOBHOMN
NpUIKMHOM ocnokHeHus u cmeptHocTH nocie HSCT. [Toatomy Be30B addexta GvL B
oTcyTcTBUe peakuyuu GvHD sBiseTcs mpeAMeToM UHTEHCUBHOTO UccieaoBanus. OqHUM U3
MOJIX0JI0B K BBI3OBY 3(pdexta GvL sBisroTcs uHdy3uu mumbonuroB goHopa (DLI) mocie
TPAHCIUIAHTALUU, KOTOPbIE MPENOUYTUTEIIBHO UCTIOJIB3YIOTCS 151 ICUCHUS PELUAUBUPYIOLLIETO
ALL nocnie HSCT. Xots DLI siBisieTcs oueHb 3¢ (heKTUBHOM TP JICUSHUH XPOHUYECKOTO
muenoeriko3za (CML) (Kolb, Blood 76 (1990), 2462), ona meHee 3(ppeKThBHA TTpU
IMOCTTPAHCIUIAHTALMOHHOM JieueHuu peunauBrpyromiero ALL (Loren, BMT 41 (2008), 483)
Y 4aCTO MPUBOJUT K BOZHUKHOBEHUIO peakuun GvHD.

dapmaleBTUYECKUE U JIEKAaPCTBEHHBIE METO/IbI U CPEJICTBA IO HACTOSIIIIEMY U300PETEHUIO
00YCIIOBIMBAIOT HOBBIM IMOJIXO/T K BbI3OBY addexta GvL 6e3 peakipin GVHD. DTum noaxogom
SIBJISIETCS in Vivo aKTUBAIMS MOJIYYEHHBIX OT JJoHOpa uMdonuToB nocite HSCT, ucnons3ys
HU3KMeE 103bI 3aaeicTByomero T-kimeTku CD19xCD3-0ucrenuduieckoro o JHOUEMOYEeYHOT O
aHTUTENa, KOTOpoe HanpasisieT T-mumpounTsl mpotuB CD19+ GnacTHBIX Ki1eTOK ALL
MalyeHTa. 9To aHTUTEIO MTPOJIEMOHCTPUPOBAJIO BIIEYATIISIONIYIO AaKTUBHOCTH ITPOTUB
JTUM(OMBI Y JIEWKO3a B CUTyallMd ayTOJIOTUUHOM TPAHCIUTAHTAIMU, HO HUKOT/1a He
MpoBePsIOCh pu peuuauupyromiem ALL y geteit mociie HSCT. [Ba peOeHka, onmrchIBaeMbIX
B CJIEIIOLIUX MTpuMepax, nepeneciu peuuauB ALL nocne HSCT ot nogobpaHHOrO, He
SIBJISTFOIIIETOCST POJACTBEHHUKOM WJIM TAIIOWICHTUYHOTO JOHOPA U OBLTA PE3UCTEHTHBHI K
xumuoTepanuu. [TanueHTel TpoAEMOHCTPUPOBAIIM BIIEUATISIOULYIO IPOTUBOJIEHKO3HYIO
PEaKIUIO MTOCTIE MHUIMALUY JIeueHUs ¥ cTajTu MRD-HeraTUBHBIMU B OTCYTCTBHE KAKUX-JTMOO
npusHakoB peakuur GVHD. Ummynonoruueckoe netictBue CD19xCD3-6ucnenudpuieckoro
OJHOLIETIOYEYHOTO AHTUTEJIA HE 3aBUCUT OT IIPE3EHTALMH IIENITUAHOTO AHTUIEHA, U 3TO,
HauboJsIee BEPOSTHO, SIBJISIETCS MPUUUHOM TOTO, UTO, HECMOTPS Ha IMPOKOMACIITaOHOE in
Vivo pa3MHOXKEHUE MOIYUYEHHBIX OT JoHOpa T-kieTok, peakuuss GVHD He BrI3bIBaIIaACh.
Hwuskue 10361 CD19xCD3-6ucnenupuieckoro 0 JHONEOYeYHOTO AHTUTEIT OBLTH TOCTATOYHBI
JUTSE 9JTAMUHAIMU OJTACTHBIX KJIeTOK ALL y manyMeHToOB 10 YpOBHEW, HAXOISIIMXCS 3a
npeaenaMu ypoBHei BeisiBJieHUsI MRD. Takum 00pa3oM, MeXaHU3M JAEUCTBUS 3TOT0 aHTUTENA
yepes npuBjiedeHue T-KIIeTOK OUeHb OTIMYAETCS OT OOBIYHBIX AHTUTEII, B CIIy4ae KOTOPbBIX
TpeOyroTcs HAMHOT'O 00Jiee BBICOKHE JO3bl MU KOTOPbIE HE MOTYT 3aeMCTBOBAThH T-KJIeTKU
yepes MocpencTBo ux Fc-uacTu MOeKybl aHTUTENA U3-3a OTCYTCTBUS pelenTopoB A Fc
Ha T-knetkax. Yepes nocpenacto CD19xCD3-6ucnenupruieckoro oJHOLENOYeYHOT0 aHTUTENA
BbICOKOA((hekTUBHBIE T-KIeTKU-3((HEKTOPHI MOTYT CTATh IUTOTOKCUYECKUMU IO OTHOIIIEHUIO
K OacTHBIM KiieTkaM ALL 6e3 BhI30Ba aJUIOMMMYHHOTO OTBETA, IPUBOJISIIETO K peaKiur
GvHD. ABTOpBI HACTOSIIET0 U300PETEHUSI PEITUIIM BBIITOJTHUTH BTOPYIO autoreHHyro HSCT
OT TAIUIOWJIEHTUYHOTO JOHOPA NauyeHTy 1 mocine Toro, kak oH crai MRD-HeratusabiM. [{o
cux op (Hos16pb 2009) 3TOT MauueHT siBisieTcst Bce ene MRD-HeraTUBHBIM.

Ha ocHoBe nnepBoHa4aIbHOTO KIIMHUYECKOTO OIBITA HA 3TUX JIBYX MAUUEHTAaX C
PE3UCTEHTHBIM K XUMUOTEPAITUY peuyauBoM ALL mocre TpaHCIIaHTaIy ObLT ClIeJIaH BBIBO/I,
yT0o CD19xCD3-6ucnempduyueckoe 0 JHONEITOYSUHOE AaHTUTEIIO MOXKET BBI3BATh BIICUATIISIOIINE
nojHble pemuccun 6e3 peakuun GvHD. CnenoBarenbHo, Jeuenue CD19xCD3-
oucrenprUUecKUM OTHOLETIOYEUHBIM aHTUTEIIOM B IIPEITPAHCIIAHTAIIMOHHOM CUTYyalluu
JUTS UMM YHOJIOTUYECKOTO YMEHBIIICHUSI MACChI JIEMKO3HBIX KJIETOK U JIJIS JIEYEHUS PEUUIUBOB
1ocJjie TpaHCIUIAHTAlUKM 00ecTeunBaeT HOBbIE BOZMOXKHOCTHU JICUEHHUS AETeH C 3y IEHHbIM
ALL.

Cnoco0 HacTosIIero U300 peTeHrs: 00yCI0BIMBAET CIIEAYIOIIME OCHOBHBIE TPEUMYIIIECTBA!
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1. Kak moka3zaHo B cieayromux npuMmepax, Beefienue CD19xCD3-6ucnenpduueckoro
OJTHOIIETIOYEYHOTO AHTHUTEIA MOXKET MCITOJIB30BATHCS TS JICUSHUSI OCTPOTO IMM(POOIaCTHOTO
serko3a (ALL) y merel, KOTOPBIN SBJISIETCS PEUUIAUBUPYIOIIUM U/ UK PE3UCTEHTHBIM.
CD19xCD3-6ucnienuduueckoe 0JHONEITOYETHOE aHTUTEIO MOXKET HE TOITBKO 3aMECTUTh
OOIIENPUHSATHIE TEPATUU 151 OCTPOro JuMdoobacTHOro jeiko3a (ALL) y aeTeit (Takue Kak
XUMHUOTEPAIIMA) TSl IETEN, HE TTOAXOISIIMX IS TPAHCIUIAHTALMUA AJJIOTEHHBIX CTBOJIOBBIX
KJ1eTOK. OHO MOJKET TaK»Ke UCIIOJIb30BAThCA JUIsl IEPEBOAA COCTOSIHUA AeTer ¢ ALL,
MOJXOASIIMX ISl YKa3aHHOW TpaHCIUIaHTaluuu, B MRD-HeratuBHoe cocTosiHUE. DTOT ACHEKT
HACTOSIIIETO U300pETEeHUs BaKeH TeM, uTO MRD-HeraTuBHbIE MAIMEHTHI OABEPIKEHbI
MEHBIIEMY PUCKY PELMAMBA NIOCIE TPaHCIUIaHTaUuK, 4eM MRD-1mo3uTrBHbIE TaMEHTHI. B
Jy4IIeM BapyuaHTe pa3BUTHUs coObITUl tedyenne ALL y neteii ¢ ucnonb3zoBanreM CD19xCD3-
oucnenquprUUecKoro OJHOLETIOUYEYHOI0 AHTUTENIA JIeIaeT HEHY)KHOW XMMUOTEPAIIHNIO /WU
HSCT.

2. I3BecTHO, 4TO J1eTH ¢ 3a00eBaHUEM Ha MOP(OIOTUIECKOM YPOBHE WIIH YPOBHSIMU

nepcuctupyrouiero MRD, cocrasmisroniumu >10"* 11efiKO3HBIX 6IACTHBIX KJIETOK, TIOJIBEP>KEHBI
OYEHb BBICOKOMY PUCKY PELUMIMBA U UMEIOT OUEHb HeOJaronpusaTHeIi ucxon (Bader et al., J.
Clin. Oncol. 27 (2009), p. 377-84). Iloasepruythie JeyeHno CD19xCD3-0ucneuupuyeckum
OJHOLENOYEYHBIM aHTUTEIIOM JIETH IPOJAEMOHCTPUPOBAIIM BIICUATIISIONIY IO
MIPOTUBOJIENKO3HYIO PEAKLMIO ITOCIIE MHULMALMY JIEYEHUS U cTaau MRD-HeraTuBHbIMU BO
BpeMs JICUEHUs B OTCYTCTBHE KaKUX-IMO0 mpu3HakoB peakuyu GvHD. CnenoBaTenbHo,
dbapManeBTHYECKHE CIIOCOOBI U CPEICTBA IO HACTOSIIIEMY U300 PETEHUIO 00ECTIEYMBAIOT
TE€pAINEBTUUECKUI IMOIXO/I K JIEUEHUIO, YMEHBIIIEHUIO MHTEHCUBHOCTH WM ycTpaHeHuto MRD
npu ALL y nerei, yMeHbIIas WIK JAXKE YCTPAHSS, TEM CAMBIM, PUCK PEUUAMBA JIJIS TAUEHTA.
JleueOHbI moTeHuman atorenHo HSCT 3aBucut oT ypoBHst MRD niepes TpaHCIIaHTALUEH.
Jleuenue CD19xCD3-0ucnermduyeckiM OTHOIEITOYSUHBIM AaHTUTEIIOM MOYKET UCTIOJIb30BAThCS
JUTSI IEPEBOJIA COCTOSIHUS YKA3aHHBIX JIETEH, TOJIBEPKEHHBIX BBICOKOMY PUCKY, B MRD-
HeratuBHoe cocrosinue. CienoBatenbHo, MRD nipu pesucteHTHOM ALL y 1€TOil MOXHO
BIIEPBBIC JIeUUTh ¢ ToMOIbI0 CD19xCD3-0ucnenupuieckoro OTHONETOYEYHOTO aHTUTEIA.
3. @apmaneBTUYECKUE CIIOCOOBI M CPEICTBA 10 HACTOSIIIIEMY U300pETEHHUIO HE TOJIBKO
JIEMOHCTPUPYIOT MOITHBIN MPOTUBOJIEUKO3HBIN IPPEKT, HO OHU TAK)KE 00IaJAI0T MEHBIIIEH
TOKCUYHOCTBIO U BBI3BIBAIOT MEHbIIIE HEOJIArOMPUSATHBIX JEHCTBUM, YeM OOIIETTPUHSITHIE
tepanuu 114 ALL y aeteit, BKtouaronme xummorepanuto u/uum ajmnorennyro HSCT. 1o cux
MOp He HAOTI0IATUCH UIMTEIbHBIE TO00YHBIE 3¢ dekTh! TTocie iedenus CD19xCD3-
oucnenupUUecKUM OJTHOLETOYEUHbIM aHTUTeIoM. HanmpoTus, TpaMlIMOHHbBIE TEPAITUM JIJISI
ALL y nereit IBISIFOTCS OYEHb MHTEHCUBHBIMU U IIO3TOMY CBS3aHbI CO 3HAUYUTEIIbHBIMU
pUCKaMu 1171 310poBbs feTell. Kpome Toro, onyO0aukoBaHbl JaHHBIE O TO3IHUX 3(PderTax
rocse oomenpuHsaTol Tepanvu 1isi ALL B neTckoM Bo3pacte (cMoTpH, Hanpumep, Hudson
MM, Late complications after leukemia therapy. In: Childhood Leukemias, C-H Pui ed. Cambridge:
Cambridge University Press; 2006, p. 750-773; Schmoll, Hoffken, Possinger: Kompendium
Internistische Onkologie, S. 2660 ff.; 4. Auflage, Springer Medizin Verlag Heidelberg; http://
www.cancer.gov/cancertopics/pdg/treatment/lateeffects/HealthProfessional). Ha camowm nerne,
pu OOIIETPUHATHIX JieueHUsaX ALL y neTet ucroab3yroTcs gaxke 00Jiee MUHTEHCUBHbBIE CXEMbI
JIEYEHMS], YEM TTPU TEPATNIEBTUUECKUX ITOJX01aX, KOTOPBIE UCITONB3YIOTCS 1u1st ALL y B3pOCIIBIX.
OmHaKo, YTO OUYEBUIHO U3 COCTABIISIONIEH MTPUOIM3UTETTBHO 25% CTETIEHU PEIUIUBOB IIPU
ALL y nereit, maxe 3T UHTEHCUBHBIE TEPAIMU HE SIBIISTFOTCS] JOCTATOUYHBIMHU JIJTSI U3JICUCHUST
B UTOT€ BCEX MalMEHTOB. BBUaY 3TOT0 1ake 60J1ee HEOKUTAHHBIM SIBJISIETCS TO, UYTO JICUCHUE
JIeTel C PE3UCTEHTHBIM W/uiu penyauBupyonmM ALL CD19xCD3-6ucnenupuieckum
O/THOLIETIOYEYHBIM aHTUTEJIOM CIIOCOOHO K MEPEBO/IYy YKa3aHHBIX ManueHToB B MRD-
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HEraTUBHOE COCTOSTHUE, UTO 0OECTIEUNBAET HOBbIE BOBMOYKHOCTH JICUEHUS TAKUX MAIIMEHTOB,
MOJIBEPKEHHBIX BBICOKOMY PUCKY. DTO SIBJISIETCS PE3yJIbTATOM, KOTOPbIN HE MOT Obl ObITh
JIOCTUTHYT MPU UCTIOJIH30BAHUU OOIIETIPUHSITON Tepanuu it ALL y geTeit, Takoh Kak
xumuotepanus u/minm HSCT.

4. HanmpuMep, OU€Hb BBICOKOMY PUCKY peluaMBa noasep:keHsl netu ¢ Ph+ ALL (ber/abl)
Cpeau BCeX MAlMEHTOB B Mpe/esiax MOATUIIOB JIEWK03a (CMOTPU HUXKE). XOTS B HACTOSIIIEE
BpeMs cuutaetcs, uto ajutoreHHas HSCT sgBisieTcs mpearnoYTUTeNIbHbIM JIedueHueM npu Ph+
ALL y neteit, MpuOIM3UTENIHLHO OTHA TPETh MOABEPIIINXCS TPAHCIUIAHTAIMY AIUEHTOB
nepeHocut peuuans. Kpome Toro, kak u3oxxeHo nogpoOHee HUXKe, MilaieHIbl (<12 MecsieB)
¢ ALL noaBep keHbl 00JIbIIIEMY PUCKY HECOCTOSITEIbHOCTH OOLIEIPUHSATOTO WIIU CTAHAAPTHOTO
nederust ALL ¢ caMbIM HEOIArONMPUSTHBIM MTPOTHO30M JIJIs1 MJTa/ICHIIEB C peapaHKUPOBKAMHU
reHoB MLL (t(4;11)). OTu pe3yiabTaThl, OTMEUCHHBIE B ClTy4yae MalueHTa 2 B CIeIyIOIIMX
IpUMeEpax, U JaAHHBIE, [IOJIYYEHHbBIE B BBIIIEOTMEYEHHOM IPOBOIAIIEMCS KIIMHUYECKOM
WCIIBITAHUU, B KOTOPOM OCYIIECTBIISIETCS JICYEHUE B3POCIBIX (HE MOJIBEPTHYTHIX
TPaHCIUIAHTALMK) MAalMEeHTOB ¢ ALL, roBopsT o0 ToM, uTo gaxe Ph+ ALL (bcr/abl) u ALL ¢
peapanHxupoBKamu reHoB MLL MOHO € yCITEXOM JIEUUTh ¢ MOMOLIBIO BBeJeHUsI CD19xCD3-
oucnenuduueckoro ogHonenoyeyHoro anturena. CiaegosatenbHo, BBeaeHre CD19xCD3-
oucTIeM(pUIECKOTO OHOIETIOUYEYHOI0 AHTUTEIa 0OECTIEUMBAET HOBBIN MOAXO K JICYCHUIO
Ph+ ALL v ALL c Tpadcinokanusimu t(4;11) y nereit, 0COOEHHO B ciTydae JeTe, CTpaaatomx
ALL, ¢ MUHUMaJIbHBIM OCTaTOYHBIM 3a00j1eBanrueM (MRD). 310 ¢ yueToM MUHUMAaJIbHOT'O
ocraTtoyHoro 3abosieBanusi (MRD), onpenesnsieMoro ¢ moMoIlbIo, HAIPUMEDP, aHAJIU3A C
ucnojp3zoBanueM [TLIP (PCR) unu FACS (keTouHOTO copTepa ¢ BO30yXAeHUEM
dbyopecueHIyn).

5. M3-3a oueHb BBICOKOM IIUTOTOKCUYECKONM aKTUBHOCTH HEOOXOIMMBI UCKITIOUUTEIBHO
Hu3kMe 10361 CD19xCD3-0ucnenuduaecKoro o JHONEIOUYeYHOTO aHTUTENIA IS YCIICITHOTO
seueHust ALL y fieteit, 4To mMO3BOISE€T S3JIMMAHUPOBATD JIEMKO3HbBIEC KJIETKH J1a’)K€ B KOCTHOM
MO3T€.

6. Bonee kopoTkas MpoOTKUTETBHOCTS JieueHus1 CD19xCD3-06ucnenuduyeckum
OIHOIETIOYEYHBIM aHTUTEJIOM 10 CPABHEHUIO C OOIIenpUHITON Tepanueti it ALL y neteit.
OOmenpunHsTas xumuoTepanus a1 ALL y aeTeit 3aHuMaeT oObI4HO 2-3 Toja, Toraa Kak y
JIETEH, TPOAEMOHCTPUPOBAHHBIX B CIIETYIOLIMX ITPUMEPAX, MOKHO ObLJIO HAOJII0AaTh OBICTPYIO
OoTBeTHYIO peaknyio Ha CD19xCD3-6ucnenuduyueckoe oJHOIEOYeuHOe aHTUTeNno. boree
TOTO, OTBETHAS PEAKLMS SIBJISIETCS TPOJOJIKUTEIIbHOM: mauueHT 1 ocraBayicss MRD-
HEraTUBHBIMU B TeueHue Ooliee 12 MecsleB Mocie TPAHCIUIAHTALMU; CMOTPH CJIEIYIOIINE
MIPUMEPBIL.

7. detu ¢ peuquauBrupyromyM ALL 4acTo UMEIOT PE3UCTEHTHOE K XMMUOTEPATIUN
3a00s1eBaHue, ¥ 3TH NMAIMEHThl OUYeHb YYBCTBUTEIbHBI K CBSI3AHHOW C XMMUOTEPATTHIA
TOKCUYHOCTHU. B cmydae atux mamueHToB jeueHrne CD19xCD3-0ucnemuduyaeckm
O/THOLIETIOYEYHBIM aHTUTEJIOM BIIEPBBIE OOECIIEUUBAET CTPATETHUIO, HE SIBIISIONIYIOCS
XUMHUOTEPATIEBTUYECKON U C MEHbIIEH TOKCUYHOCTBIO, IJIS1 BBI30BA PEMUCCUH Y TAKUX
MaUEHTOB.

8. Kak ycTaHOBIIEHO B OITMCHIBAEMOM BbII1IE TPOBOASIIEMCS KIIMHUUECKOM UCTIBITAHUM Ha
ALL y B3pocibIx manueHToB, jJedeHue CD19xCD3-0ucnenpduyueckuM o THOIEMOYeYHBIM
AHTUTEJIOM ITPUBOJAWIIO K JJIMMUHALMU PEZUCTEHTHBIX K XUMUOTEPAIIUU JIEMKO3HBIX KJIETOK
y HE MMOJABEPTaBIIMXCS TPAHCIUIAaHTAUMU, MRD-IO3UTUBHBIX 11O MOKA3ATEIII0 MUHUMAJILHOTO
OCTaTOYHOTO 3a00J1eBaHMsI B3pocibIx nauueHToB ¢ CD19+ ALL. Toraa kak y 3TUX MalMeHTOB
3aJICCTBOBAHHBIE IUTOTOKCUUECKHE T-KIIETKM TPOUCXOIWIIA OT MALKUEHTA, 10 CUX ITOP HE
CYILIECTBOBAJIO TAHHBIX 00 ucojib3oBaHuU CD19xCD3-0ucnenuduueckoro oJHONENOYeuHOro
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anTurena nocie ajutoreHHon HSCT B cutyanuu, Korga 3aaeicTBOBaHHbIE T-KJIETKY MOJTy4YEeHbI
OT JIOHOPA. 3/16Ch AaBTOPBI HACTOSIIIETO U300PETEHHS BIIEPBBIE COOOIIAIOT O MOIITHOM BBI3OBE
a¢dexta GvL B orcyTcTBUe GVHD, KOoTOPBIH ObLT BBI3BaH CD19xCD3-6ucnenuduueckum
OJTHOLIETIOYEYHBIM AHTUTEIIOM, 3aICUCTBYIOLIMM MOJIYYEHHbIE OT JOHOPA T-KJIETKH, y IBYX
JIETEN C PEBUCTEHTHBIM K XuMuoTeparnuu peuuausoM CD19+ ALL nocne ayutorennon HSCT.

B 3aknrouenue neuenue CD19xCD3-6ucnenudpuieckuM OTHOLUETOYSUHBIM aHTUTEIIOM
00YCIIOBJIMBAET HOBYIO M YJIyUIlIeHHYIO Tepanuto 1jisg ALL y geteit, ocoOeHHO 1ist
PE3UCTEHTHOTO W/WIK peuuauBupytoinero ALL y gerei.

B nmpeanmouTuTeIbHOM BapraHTE OCYIIECTBIICHHS (hapMaleBTHUECKUX CIIOCOOOB M CPEICTB
10 HACTOSIIEMY U300PETEHHUIO OCTPBIM TMMGPOOIACTHBIM Jietiko3oM (ALL) y netelt uiu B
JIeTCKOM Bo3pacte siBisgeTcss ALL u3 kiieTok B-uHuM y getei, npeInoYTUTEIbHO OCTPBIA
muM@o0OIacTHbIN Jietiko3 (ALL) u3 B-kieTok-npeniecTBEHHUKOB Yy AeTel, Ooiee
MPEANIOYTUTENTBHO ITpo-B-kimeTounbiit ALL, mpe-B-kiterounsiii ALL vmm oOmmit B-kireTouHbIi
ALL (cALL) y neren. axe npennouturenbHee ALL u3 B-kiaeTok-npeaiecTBEeHHUKOB Y
neTer sBisieTcst oot B-knerounsiit ALL (cALL).

ITonaBmnstomiee OONIBIIMHCTBO cityyaeB (>85%) ALL y nerteli i B I€TCKOM BO3pacTe
sBisercs ALL ¢ dernoTunom B-kietok-nipeainectBeHHUKOB (Schultz et al., Blood 109 (2007):
926-935). ITockonpky CD19xCD3-6ucnenupruyeckoe 0JHONEIIOUYEUHOE aHTUTEIIO,
OITMCHIBAEMOE 3/1€Ch, HAIIPABJIEHO ITPOTUB CBA3aHHOTO ¢ B kneTkamu mapkepa CD19,
yKa3aHHOE aHTUTEJI0 OCOOEHHO MOJIXOAUT B KAUeCTBE TePANIEBTUUECKOTO CPEJICTBA IS
oCcTporo JMM(pOOIACTHOTO JIEMKO03a U3 KJIIETOK B-11HuM y meteit, 6osee mpeAnouTUTEIHHO
st ALL u3 B-kJteTok-nipe/iiecTBeHHUKOB y JieTei. ALL u3 B-kj1eTok- npeiecTBEeHHUKOB
y IETEH MOXKHO Jajiee MOAPA3AeIUTh Ha Npo-B-kierounsii ALL, nipe-B-kietounsiit ALL u
obumii B-xierounsiit ALL (cALL) y nerett (cMotpu, Haipumep, Behm E G.,
Immunophenotyping. In: Childhood Leukemias, C-H Pui ed. Cambridge: Cambridge University
Press; 2006, p. 150-209). O630p ocTporo mmMdoodiacTHOrO setiko3a (ALL) y aeTeit, B ToM
YuCIIe OCTPOro IMMGpOOIACTHOTO JIeHK03a U3 B-KJIeTOK-peIIeCTBEHHUKOB Y IETEH U IPYTUX
tnnoB ALL u3 kiieTok B-nvuHuu y nerei, v ux jeuennii npuseieH, Hanpumep, B Pui CH, Clin.
Adv. Hematol. Oncol. 4 (2006): 884-846; Pui CH, Evans WE, N Engl ] Med 354 (2006): 166-
178; Pui CH et al., Lancet 371 (2008): 1030-1043; Pui CH, Jeha S, Nat Rev Drug Discov 6 (2007):
149-165). lonoaHuTEeNbHY 0 HH(pOpMaIHio B oTHOIIEHUH ALL y 1eTeit MOKHO TaKKe HalTH,
HaIpuMep, Ha caifre http://www.cancer.gov uiu http://www.leukemia-lymphoma.org.

C ucropuueckoti Touku 3penus, rpymnmnsl Pediatric Oncology Group (POG) u Children's
Cancer Group (CCG) mpuHSIM Ha MEXIYHAPOIHOM KOH(pEepeHIUH 00IITYI0 COBOKYITHOCTD
KPUTEPUEB PUCKA, KOTOpas Obuta moaepkana HamponaasabeiM nHCTUTYTOM paka (NCI)
(Smith M, et al., J. Clin. Oncol. 14 (1996), 18-24), B 1993. Kputepuu, onpeaenenunie NCI,
OCHOBBIBAJIUCH Ha (haKTOpaxX, KOTOPBIE MOTYUUIH MEKIYHAPOIHOE 0I00pEHUE U UMETTH
ITOBTOPSIEMOCTB: BO3PACTE, UCXOAHBIX YPOBHAX JerkouuToB (WBC) u Hanmuum
3KCTpaMENYJUISIPHOM OITyXOJIU ITPU AUATHOCTUPOBAHUM. JJ1s1 JaibHEHIIETO YIyUIllIeHUS]
teparnuu 06e rpymibsl POG u CCG Takke UCIOJIb30BAIN TOTIOJIHUTENbHbBIE (PAKTOPHI PUCKa,
KOTOPBIE, KaK ObLJIO YCTAHOBIIEHO, OKA3bIBAIOT BIIMSHKME HA UCXO/Ibl Y TALIMEHTOB (HAIpUMeED,
TJIOUHOCTD, KAPUOTHI OJIACTHBIX KJIETOK M PAHHIOIO OTBETHYIO PEaKIUIO Ha
Mopgonorudeckom yposHe). B 2000 mpousomnrno oobeaunenue rpymnn CCG u POG ¢
o6pazoBanuem Children's Oncology Group (COG). 9T0 00beIMHEHHE TTO3BOJIUIIO
MPOAHATIU3UPOBATH KIMHUYECKUE, OMOJIOTUUECKUE TAHHbBIE U JAHHBIE O PAHHUX OTBETHBIX
peaxuusx, mpeacKa3biBarolre 6eccoobITUiHYIO BhKkMBaeMocTh (EFS) mpu octpom
mamM@oobaacTHOM Jielikose (ALL), mist pa3paOboTKX HOBOM KITACCH(PUKAIMOHHON CUCTEMBI U
npeanucanusd jjeuenust. 13 11779 pgerent (Bo3pactom ot 1 10 21,99 5ieT) ¢ HEAaBHO
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JIMarHocTupoBaHHbIM ALL 13 B-kileToK-npeniecTBEHHUKOB, OCIIEI0BATEIILHO
3apeructpupoBanHHbix CCG-rpynmoti (¢ nekabpst 1988 mo aBryct 1995, n=4986) u POG-
rpymnmnoii (c ssuapst 1986 mo Hosi6pb 1999, n=6793), B uccaen0BaHUM TPUCYIIUX HEKOTOPOIA
CpyIIie JI0/iel MPU3HAKOB, CBI3aHHBIX C PA3BUTHUEM Y HUX KAKOT0-IM00 3a00JIeBaHUS B
MpoLLIOM, ObUIO NTpoaHanu3upoBaHo 6238 namuentoB (CCG, 1182; POG, 5056) ¢
UCIIOJIb30BaHUEM MH(GOPMATHUBHBIX IMTOTCHETUUECKUX MTaHHBIX (Schultz et al., Blood 109
(2007): 926-935). UeTsipe rpynibl pucka ObLIM OMpeieSieHbl Kak 04eHb BhICOKMM puck (VHR;
EFS B Teuenue 5 et coctaBisieT 45% wnu MeHsblie), 6oiee Hu3kuii puck (EFS B Teuenue 5
JIET COCTABIISIET MO KpatiHeli Mepe 85%) 1 OOBIYHBIN U BBICOKUI PUCK (OCTAIOIIMECS B
COOTBETCTBYIOLIMX I'PYIIIIAX PUCKA, onpeaesieHHbIX HanronanpHbiM uHCTUTYTOM paka [NCI]
). Kputepun VHR BKIItOUa/IM TUNIOIMIUIONIMIO KpaliHel cTeneHu (MeHee 44 xpoMocom), t(9;
22) n/unu BCR/ABL, 1 HEZOCTATOYHOCTH BBI30BA peMUCCUM. [ [allMEHTHI, MOIBEPKEHHBIE
0oJ1ee HU3KOMY PUCKY, OBLIM MOABEPKEeHBI 0OBIYHOMY B cOOTBeTCTBUM ¢ NCI pHcKy, mpH
sToM umest oo t(12;21) (TEL/AMLI), 1100 0AHOBpEMEHHbBIE TPUCOMUM XpoMocoM 4, 10 u
17. Jaxe npu TOM, 4TO CYIIECTBOBAJIM PA3JIMUUS B JICUCHUSIX, CYILIECTBOBAJIO OOJIbIIIOE
cooTBetcTBUE Mex 1y aHamu3amu rpyri CCG u POG. Cucrema kitaccuduxamuu pucko COG
UCIoJib3yeTcs At nesiennst ALL u3 B-kieTok-1npe/iiecTBEeHHUKOB Ha TPYMITbI HU3KOTO PUCKA
(27%), obbruHOTO pHCKa (32%), BBICOKOTO pucka (37%) u 04eHb BBICOKOTO pucka (4%) Ha
OCHOBE BO3pacTta, ypoBHs JeHKOUUTOB (WBC), IMTOT€HETUKH, OTBETHON peaKUU KOCTHOTO
MO3ra B JIeHb 14 1 MUHUMAaJIbHOT'O OCTaTOYHOTO 3a60sieBanusi (MRD) mpu mocieiHeM BbI30Be
PEMHUCCUH, OTIPEAEIISIEMOTO C IOMOIIBIO IPOTOYHON HMTOMETPUH, B HcnibITaHUSAX COG.

B Hacros1ee Bpems Ha3HAUYE€HHE JIEYEHUSI HA OCHOBE PUCKA UCITOJIb3YETCS 11 OCTPOTO
maM@o0baacTHOrO jeiko3a (ALL) B I€TCKOM BO3pacTe WK y JeTel. DTOT MOAX0/ IejIaeT
BO3MOXHBIM JIEUEHHUE JIETEeH, KOTOPhIE BHAUAJIE UMEIOT OJIArOMPUSITHBIN UCXO/I, C
UCIOJIb30BAHUEM YMEPEHHOM Teparnuu U u3daBlieHue Ux oT 60Jiee MHTEHCUBHOTO U
00J1a/1a101IeTO TOKCUYHOCTBIO JICUSHMUSI, ITPU 3TOM Jejiasi BO3MOXKHbBIM MOJTyUYeHUE JETHMHU C
0oJ1ee HU3KOM BHaYaJIe BEPOSITHOCTBIO ITTUTEILHOTO BBDKUBAHUS O0JIee MHTEHCUBHOM TepaInH,
KOTOPASI MOKET YBEJIMUUTD MX LIAHC HA U3JI€YEHHE. BBIIIO YCTAHOBIIEHO, UTO IETH CTAPILIETO
BO3pacTa U moApocTKH (>10 j1eT) 1 MitazieHIb! (<12 MecsleB) UMEIOT MeHee 0J1aronpusTHHIN
MCXO/I, YEM JIETH BO3PACTOM OT 1 10 9 J1IeT B MOMEHT IMarHOCTUPOBAHUS, U JU151 3TUX ITALIMEHTOB
OOBIYHO UCTIOJIB3YIOTCS O0siee MHTeHCUBHBIE JieueHus (Nachman J, Br J Haematol 130 (2005):
166-173). JIeuerne CD19xCD3-6ucnenupruuecKum OTHOLETIOUEYHBIM AaHTUTETIOM 00eCIIeUMBAET
TENEPH YIYUIIEHHYIO TEPAIUIO C MEHBIIEH TOKCUYHOCTBIO JIUTSI TAKUX MTOMYJISILWNA JE€TEH, T.€.
JIETEN CTaplIero Bo3pacra u moapocTkoB (=10 yeT) u miaaeHues (<12 Mecsies), UMEIOIINUX
MeHee OJIaronmpUATHBIE UCXOAbI ITPU UCTIOJIL30BAHUM OOIIENPUHATON Tepanuu it ALL,
Takol Kak xumuorepanus u/vmm HSCT.

JIs yenerHoro jeueHus aeteit ¢ ALL TpeOyeTcss KOHTPOJIb CUCTEMHOTO 3a00IeBaHus
(HarpuMep, KOCTHOTO MO3Tra, TICUCHU U CEJIe3eHKH, TMM(PAaTHUECKUX Y3JIOB), a TAKKE
MpeAyNpPeKACHUE WIH JICUSHUE IKCTPAMEYJUIIPHON OMYX0JIU, OCOOEHHO B LIEHTPAJIHLHOMN
HepsHoti cucteme (ILIHC). Tonbko 3% manueHToB UMEIOT MOA1a0IIeecs] OOHAPYKEHUIO C
UCITOJIb30BAHUEM OOIIETPUHSITHIX KPUTEPUEB B MOMEHT JUATHOCTUPOBAHHS BOBJIEUEHUE B
natonoruueckuit mpouecc [LIHC (=5 WBC/MUKpOIUTP € IpUcyTcTBUEM TUM(POOIACTOB).
Onnako ecnu crienugpuyeckas repanus He HapasieHa Ha LIHC, y ot 50% o 70% umm 6oee
JIeTer, B KOHIE KOHLIOB, pa30BbETCS JIEMKO3 C BBIPAKEHHBIM paciipocTpaneHuem Ha LITHC.
[ToaToMy B HacTOsIIIEE BpeMs PEKOMEH TyeTCsl 00s13aTelIbHOE Ha3HAUEHUE BCeM JeTsM ¢ ALL
CUCTEMHOM KOMOMHHUPOBAHHOW XUMUOTEPATIMA BMECTE C HEKOTO PO (popMoit mpodUIIaKTUKU
B otHomenur [{THC. B Hacrosiiee Bpemsi 60JIBIIMHCTBO KOJIJIEKTUBOB JIeUaT MAIUEHTOB C
JIEHKO30M C JOKYMEHTHPOBAHHBIM ITPU TMaTHOCTUPOBAaHUU pacripocTpanenreM Ha [LTHC (>5
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WBC/mki ¢ 61actabiMu kiieTkaMmu; CNS3) u maipeHToB ¢ ALL ¢ T-K1eTOYHBIM (PeHOTUITOM
¥ BbICOKMM WBC 1mpy TMarHOCTUPOBAHUM C UCTIOJIB30BAHUEM UHTPATEKAJIBHONU TEPAIUU U
nocreaytoniero ooyueHus rojioBbl. COOTBETCTBEHHO, JieueHue CD 19xCD3-6ucnempduyeckum
OJTHOLETIOUEYHBIM AHTUTEIIOM MPEATIOUYTUTEITHHO ITPOBOISAT B KOMOUHAIINY C MTPO(PUITAKTHKON
B oTHoueHur LIHC, Takoit kak MHTpaTeKalbHas Teparus W/uiu 001yuyeHue roI0BbI.

OO0menpuHATOE UK CTAaHIAPTHOE JIeueHue aeTeit ¢ ALL moapa3saensercs Ha ABe CTa uu:
BBI30B PEMHUCCHUHM, KOHCOIUIANMS WM WHTEHCU(UKAIWS U TIOJIepKUBAroasi (Mu
MPOIOJDKAIOIIASCS) TEPATTUS, TIPH 3TOM Ha KaXXI0M CTauKi OOBIYHO MTPEIOCTABIISICTCS TepaTIUs
115 ipodunaktuku B otHoteHnd LIHC. I Bcex manyueHTOB UCITOIb3yeTC s ATarl
WHTeHCU(DUKALMK TepaIInH, CIISIYIOIINI 32 BHI30BOM peMuccUr. MTHTEeHCHBHOCTB Kak Teparvu
JUUTSI BBI30BA PEMMUCCHUM, TAK U TEPATIMN MOCTIE BBI30BA PEMUCCUU ONIPEICIISIOT MO KIIMHUYECKUM
1 OMOJIOTMYECKUM MPOTHOCTUYECKUM (paKTOPaM, UCTIOJIH3YEMBIM JIJIs1 HA3HAYCHUS JICUCHUS
Ha OCHOBE PUCKA, U HEKOEMY TUITy OLIEHKH paHHEH OTBETHOM peakiyuu. ITa OlEHKA MOXKET
BKJIFOYATh MMPOIEHTHOE COAEPKaHUE OJIACTHBIX KIIETOK B KOCTHOM MO3T€ B JIEHb 7 W/WIIU JIEHb
14, ypoBeHb OJIACTHBIX KJIETOK B IEepUGEPUUIECKON KPOBH B ICHB 8 U OIPe/IeTIeHHUS
MUHHUMAJIBHOT'O OCTaTOYHOTO 3a00JIeBaHUS B KOCTHOM MO3T€ W/WIH Tiepueprudecko KpoBu
BO BpeMsl WM B KoHIIE Bbi3oBa pemuccun (Pui CH, Evans WE, N Engl J Med 354 (2006): 166-
178). IIpoaomKUTeIbHOCTD Tepaluu Mt AeTeit ¢ ALL kosebercs Mexay 2 U 3 rojgamu.
HamnpoTtuB, oueHb OBICTPYIO OTBETHYIO peakuuio Ha JiedeHrue CD19xCD3-oucnenupuiaeckum
OIHOIIECTIOUEYHBIM aHTHUTEIIOM MOXKHO OBIITO HAOII01aTh Y AETEH, KaK IMTOKa3aHO B CICTYIOIINX
npuMepax. Kpome toro, nauueHt 1 siBisiercst MRD-HeraTuBHBIM 10 HACTOSIIETO BPEMEHU
(HOs0ps 2009), UTO O3HAYAET, YTO MOKET OBITH IOCTUTHYTO JIJIUTEIbHOE U3JICUCHUE.

JI71s1 TOAT Py MAIMEHTOB, KOTOPhIE UMEIOT HEOIATONIPUSTHBIN MTPOTHO3 MPU
UCITOJIb30BAHUM COBPEMEHHOM CTAaHIaPTHOM WUJIM OOIIEPUHSITON TEpAIUU, MOXKET
oTpedoBaThCs OTIMYHOE JedeHue. Hampumep, mimaaenpl ¢ ALL moaBepkeHbl 00JIbIIeMy
PHUCKY HECOCTOSITEJIbHOCTH JIEUCHUSI, IIPU 3TOM CaAMbIii HEOJIATONPUSITHBIN TPOTHO3 UMEIOT
MJIAJICHIIbI ¢ peapaHkupoBkaMu reHoB MLL (Rubnitz JE, et al.: Blood 84 (1994): 570-573;
Biondi A, et al., Blood 96 (2000): 24-33; Pui CH, et al., Lancet 359 (2002): 1909-1915; Silverman
LB, et al.: Cancer 80 (1997): 2285-2295). DTux neteti 0ObIYHO MOABEPraroT JICUECHHUIO C
HCIIOJIb30BAHUEM CXEM, CITCIMATBLHO pa3pad0oTaHHbBIX I MilaeHIeB (Silverman, et al., (1997),
B npouuthupoBaHHOM Mecte, Chessells JM, et al., J. Haematol 117 (2002): 306-314; Reaman
GH, et al., J. Clin. Oncol. 17 (1999): 445-455; Pieters R, et al., Lancet 370 (2007): 240-50). B
COBPEMEHHBIX CXeMaxX JIJIsi MJIaJICHIIEB UCTIONIH3YIOTCS MHTEHCU(PUIUPOBAHHBIC TTOAXOIBI IS
JIEYEHUS, U OHU MOTYT OOECIIEUUTh yIIYUIIIEHHBIM KOHTPOJIb 3a00JIeBaHUS IO CPABHEHUIO C
MPEAIIECTBYOIIMMU MEHEE MUHTEHCUBHBIMU TOIXOIAMU, HO HE U3BECTHBI JOJITOCPOYHbIE
pe3yIbTaThl U TOKCUYHOCTH (Reaman (1999), B mpouutupoBanHoM Mmecte; Pieters (2007), B
npoudtTupoBaHHOM Mecte; Kosaka Y, et al., Blood 104 (2004): 3527-3534; Hilden JM, et al.,
Blood 108 (2006): 441-451). HexoTtopsie netu (ctapuie 1 roga) ¢ ALL (Hanpumep, NanyueHThbl
¢ t[9;22] Ph+ ALL, ¢ runoauruionIMeu, U MalueHThI C IIEPBOHAYATIBHON HETOCTATOYHOCTBIO
BBI30BA PEMUCCHH, BO3MOYKHO, MOTYT UMEThb COCTABIIAIONYIO MeHee 50% BEPOSITHOCTD
JUTATETIbHON PEMUCCHU TTPU UCTIOJIb30BAHUM COBPEMEHHOM Tepanuu. B ciaydae 3TUX manyeHToB
BO BpeMs MIEPBOU PEMUCCUU PACCMATPUBAETCS TPAHCIUIAHTALMS AJUIOT€HHOTO KOCTHOT'O
MO3ra OT COBMAJAIONIEro [0 YeIoBeYecKkoMy JiekouuTapHomy antureny (HLA) cuOca (Snyder
DS, et al., Leukemia 13 (1999): 2053-2058; Arico M, et al., N Engl J Med 342 (2000): 998-1006;
Schrauder A, et al., J Clin Oncol 24 (2006): 5742-5749). OnHako He I0Ka3aHO, YTO TPAHCIUIAHTAT
oT coBnajaromiero mo HLA cubca-goHopa moMoraeT nmaiyeHTam, onpeaeIeHHbIM Kak
MMAUEHTHI, [TOABEPKEHHBIE BLICOKOMY PUCKY, TOJIBKO 0 ypoBHIO WBC, aHaTOMUYECKOMY
nory v Bo3pacry (Ribera JM, et al., J Clin Oncol 25 (2007): 16-24).
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[Tockonbky MuenocyIpeccusi U TeHEpaIM30BaHHAS UMMYHOCYIIPECCHUS SIBIISIIOTCS
OKUTAEMBIMU TTOCIIE/ICTBUSIMU Y JIEHKO3a U €0 JICYEHHUS C UCIIOJIb30BAHUEM XUMHUOTEPATIVH,
MalKMEeHTOB HEOOXOAUMO BCECTOPOHHE KOHTPOJIUPOBATH BO BpeMsI OOIIETIPUHSITOTO JICUEHUST
ALL y nereit. COOTBETCTBYIOILINUE YCTPONCTBA JOJIKHBI HAXOJUTHCSI B TOTOBHOCTH K
HEMEJIEHHOMY UCIOJIb30BAHUIO KaK JJIs1 FT€MaTOJIOTUYECKOM MOMOIIM, TAK JIJISI JICUCHUS
WH(pEKIUI U APYTUX OCIIOKHEHUN Ha TIPOTSHKEHUM BCEX ATAIOB JICUEHUS JIEHKO3a.
[TpubauzutensbHO 1% MalMeHTOB YMUPAIOT BO BPEMs T€pPAIIMU ISl BBI30BA PEMUCCHUH, A EIIIe
1%-3% ymuparoT BO BpeMs [IEPBOM PEMUCCHUU OT CBI3AHHBIX C JICUEHUEM OCJIOKHEHUMN
(Christensen MS et al., Br J Haematol 131 (2005): 50-58).

Jleuenue CD19xCD3-6ucrenupuyecKuM OTHONETIOYEUHBIM AHTUTEIIOM O0YCIIOBIMBAET
aJbTEPHATHUBHYIO U 00JIAJAFOIIYI0 MEHBIIIEH TOKCUYHOCTBIO Tepanuio aiisi ALL y nered,
OCOOEHHO JIJ11 PE3UCTEHTHOTO W/ peuuausupyromero ALL y geteit. [Tpu ykazanHoM
JICYECHUH YCTPAHSIOTCS HETOCTATKH OOIIEIIPUHSATHIX Tepanuii 111 ALL B 1eTCKOM BO3pacre,
TaKUe KaK HECOCTOSITeJIbHOCTD JIEYEHH S, TOKCUYHOCTbh U JIJTUTEIbHbIE HEOIATrONIPUSITHBIE
Bo3jelcTBUs. Clie10BaTeIbHO, OHO SIBJISIETCS] BBICOKOI(D(PEKTUBHBIM, HO C MEHbIIIEH
TOKCUYHOCTBIO U SIBJISIETCS AJIbTEPHATUBON PUCKY JUISL 310POBBS - XUMUOTEPAIIUU U/ UITHA
ajutorenHont HSCT.

COOTBETCTBEHHO, B IPYyI'OM BapUaHTE OCYIIECTBICHUSI (papMaleBTUUECKUX CIIOCOOOB U
CPEJICTB IO HACTOSIIEMY U300PETCHHUIO YKa3aHHBIM OCTPBIM JIMM(OOIIACTHBIM JIEHKO30M
(ALL) aBnsieTcsl pe3UCTEHTHBIN W/WJIA peruauBupyrommn ALL.

ALL y neTeit MOXeT OBITh PE3UCTEHTHBIM K XUMHUOTEPATIMU WA TPAHCTUTAHTAIUN
AJUIOT€HHBIX '€MOIIOITUYECKUX CTBOJIOBBIX K1eToK (HSCT) wim k xumMuortepanuu u
TPAHCIUIAHTALMU AJJTOTEHHBIX TEMOITOATUYECKUX CTBOJIOBBIX KJIeTOK (HSCT). ALL MoxeTt
OBITh peuuauBUpPYOMmKUM ALL v peuuauBrupyommM ALL, pe3MCTEeHTHBIM K OOLIETPUHSATON
Tepanuu s ALL, BKITFOYAIOIIEH XMMUOTEPAIIMIO W/UIIA TPAHCIUIAHTALMIO aJJIOTE€HHbBIX
reMOMO3TUYECKUX CTBOJIOBBIX KJIeTOK (HSCT). Ognako B mpeaenax oobeMa HACTOSIIErO
M300peTeHns HaXOAUTCS TO, UTO ALL sBIsSeTCS HeJaBHO AMAarHOCTUPOBaHHBIM ALL. B aTol
cutyanuu jederre CD19xCD3-0ucnenupuieckum OJHONEITOYETHBIM AaHTUTEIIOM MOXKET
HCIIOJIb30BAThCS B KAYECTBE MEePBOM Tepamnuu (IepBoi JIMHUK), TMOO OTAEIBHO, TU0O0 B
xkomoOuHamu ¢ HSCT.

Tepmun «pesucteHTHBIN ALL y nereit» noapasyMmeBaeT pe3ucTeHTHOCTh ALL y nereit k
OOIIENTPUHATOMN WM CTAaHAaPTHOM Teparuu i ALL y 1eTeit, Takoi Kak XuMuoTepanus u/
v HSCT. B HacTrosiiee BpeMst CTeNeHb peuuauBoB npu ALL y aerer cocraBisieT
pUOIIU3UTENBHO 25%. VIHaue roBOps, OOIIENpUHSITAs UIIK CTaHAapTHas Tepanus 11 ALL
y IETEH HE MOXKET IPUBECTU B UTOTE K U3JICUCHUIO BCEX JICTEH.

Tepmun «peuuauBupytomuit ALL y nereti» 06003HavaeT Bo3palieHUe MPU3HAKOB U
cUMIITOMOB 3a005eBanust ALL rocie Toro, kak pebeHok umen pemuccuto. Hampumep, mocre
obmenpunsaToro eueHus: ALL, ucrionb3yst xummrotepanuto u/uimn HSCT, pedbenok ¢ ALL
MOKET BOUTH B PEMUCCHUIO €3 MPU3HAKOB WK CUMIITOMOB ALL, nMeeT peMHUCCHIO B TEUEHHE
JIBYX JIET, HO 3aTE€M IIEPEHOCUT PEUUAUB U JOJDKEH BHOBD ITOIBEPTHYTHCS JICUEHUIO B
otHo1eHuu ALL.

Jetu c ALL ¢ perIuBOM 4acTo UMEIOT PE3UCTEHTHOE K XUMUOTEpAIIUY 3a00JIeBaHue. DTU
MAUEHThl OYEHb YYBCTBUTEIbHBI K CBSI3aHHOW C XUMUOTEPANUEH TOKCUYHOCTH, KOTOPYIO
MOHO U30exaTh mpu JeueHnd CD19xCD3-oucreruduueckuM o THOLETTOYSUHBIM AHTUTEIOM.

TepMmuH «cTaHIapTHAS Tepalus» WIM «OOILIEPUHSATASI TEPATUsI» OTHOCUTCS K Teparuu
11 ALL y netet, ucmonbiys xumuotepanuto u/uii HSCT. O630p octporo muMgpo01acTHOTO
neiiko3a (ALL) y merelt, B TOM 4uciie OCTpOro JIMM¢poOIacTHOTO Jietiko3a u3 B-kieTok-
MPEAIIECTBEHHUKOB y eTel U Ipyrux TUIoB ALL u3 kireTok B-nuHuu y neTel, U ux Je4eHum
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npuBeneH, HanmpumMmep, B Pui CH, Clin. Adv. Hematol. Oncol. 4 (2006): 884-8846; Pui CH, Evans
WE, N Engl J Med 354 (2006): 166-178; Pui CH et al., Lancet 371 (2008): 1030-1043; Pui CH,
Jeha S, Nat Rev Drug Discov 6 (2007): 149-165; Henze G, von Stackelberg A, Relapsed acute
lymphoblastic leukemia. In: Childhood Leukemias, C-H Pui ed. Cambridge: Cambridge University
Press; 2006, p. 473-486). JlonoaHuTeNbHYI0 HHpOpMaLHIO B OTHOIIEHUH ALL y 1eTeit MOXHO
TaK)Xe HAaWTHU, HAIIpUMEDP, HA CANTE UM .

Tepmun «OucnenupruecKoe OTHONEMTOYEUHOE AHTUTEIO» WK «OHOLETIOUETHOE
oucrenudpuruecKkoe aHTUTEIO» WM POJCTBEHHBIE TEPMUHBI B COOTBETCTBUU C HACTOSIIIIUM
U300peTeHrHEM O3HAYAET KOHCTPYKIMY aHTUTET, SIBJISIOIIMECS CIEICTBUEM COEIMHEHHUS 10
KpaliHel Mepe ABYX BapuaOeIbHbIX 00J1acTelt aHTUTEN B OJHY MOJUIIENTUAHYIO LEMb,
CBOOOJTHYIO OT KOHCTAHTHBIX oOacTeit u/unu Fe-uacTu(el), MpucyTCTBYIONIUX B
MOJTHOPA3MEPHBIX UMMYHOTTIO0YJIMHAX. YTIOMUHAEMOE 3/1eCh Oucenupuieckoe
OJTHOIICTIOUEYHOE AHTUTEJIO SIBJISIeTCS (DYHKIMOHAJIBHBIM, T.€. HIMTOTOKCUUECKU AKTUBHBIM, B
BUJIE MOHOMEPA, a ITO3TOMY SIBIISIETCS], O€3YCIOBHO, OTJIMUMMBIM OT AUaTel UM tandAb,
OIMCAHHBIX B IAHHOW 00JIACTH TEXHUKU, KOTOPBIE ABJISIOTCS (PYHKIMOHATBHBIMU TOIBKO B
BUJIE TMMEPOB WU MYJIBTUMEPOB. «JIMHKEp», KaK 37€Ch UCITOIb3YETCS, COSTUHSIET V-TOMEHBI
OJTHOM U TOM K€ CIIEelU(PUIHOCTH, TOT/Ia KaK «CIecep», Kak 3/1eCh UCTIOJIb3YeTCsl, COSIUHSIET
V-IOoMeHbI pa3IuuHbIX crienuduaHoctei. Hampumep, bucnienuduueckoe ogHONETIOUETHOE
AHTUTEJIO0 MOXET ObITh KOHCTPYKIIMEH, B KOTOPOU UCIIOJIb30BAHBI BCETO JIBE BapuadebHbIE
00J1aCTH aHTUTE, HATIpUMED, 1Be VH-00651acTH, KaXKaast U3 KOTOPBIX CIIOCOOHA K
cnenupuIecKoMy CBA3BIBAHUIO OCOOOTO aHTUTEHA U KOTOPBIE COSTMHEHBI APYT C IPYTOM
yepe3 KOpoTKUii (00bIYHO MeHee 10 aMMHOKUCIIOT) CHHTETUUECKUM TTOIUIIETT TUIHbIN crieiicep
U3 YCIIOBHS, YTOOBI ABE BapuaOelbHble 00JIaCTH AHTUTEI CO BCTABJICHHBIM MEX/1y HUMHU
crieficepoM CyIIeCTBOBAJIM B BUJI€ OJTHOM HEMTPEPBHIBHOM MOJMIENTUAHOM HienH. pyrum
MpUMEpPOM OucCTenUpUIECKOTO OJTHOLUEMOYEUHOTO AaHTUTEIA MOXKET ObITh €ITMHCTBEHHAS
MOJIMNIENTUAHAS UEMb C TPeMs BapuabebHbIMU O00JIaCTSIMU aHTUTEN. B aTOM ciyuyae nBe
BapuabenbpHbIe 0071aCTH aHTUTEN, HarpuMep oaHa VH u ogHa VL, MOTyT cocTaBisTh scFy,
B KOTOPOM [IB€ BapuaOeIbHbIe 00JIACTH AHTUTEN COEAUHEHBI PYT C IPYrOM Yepes
CUHTETUUYECKHUI MOJIUTIENI TUAHBIN TMHKEP, ITPU 3TOM JIMHKEP YaCTO FT€HETUUECKHU KOHCTPYUPYIOT
TaK, YTOOBI OH ObUT B MUHUMAJIbHOM CTENIEHU UMMYHOT€HHBIM ITPH COXPAHEHUN MaKCUMAJTbHOM
YCTOMYMBOCTH K TPOTEOIU3y. DTOT scFv crnocobeH k crnenuduueckoMy CBSI3bIBAHHUIO C
KOHKPETHBIM aHTUT€HOM U COEIMHEH C JJOTIOJIHUTEIbHON BapuabeIbHOM 00JIaCThIO aHTUTENA,
Hanpumep VH-0061acThio, CIOCOOHOM K CBSI3BIBAHUIO C AHTUT€HOM, OTJIMYHBIM OT TOTO,
KOTOPBIH cBsizbiBaeTcs scFv. Eiie ogaum npumepom oucnenuduueckoro ogHOUenouYeqyHOro
AHTHUTEJIa MOXKET OBITh EMHCTBEHHAS MOJIMIENTUIHAS 1IeTIh C YEeThIPhMSI BapruabeTbHbIMU
obnacTsMu aHTUTeN. B 3TOM cityuyae nepBble ABe BaprabelbHble 001aCTH AaHTUTEN, HAIIPUMED
VH-o061acth u VL-001acTh, MOT'YT 00pa30BBIBATH OJIMH SCFV, CITOCOOHBIN K CBS3BIBAHUIO C
OJIHUM aHTUI€HOM, TOT'/1a KaK BTOpPBIE 1Be BapuadenbHble obactu: VH u VL - Moryt
00pa3oBbIBaTh BTOPOH sCFV, CTOCOOHBIN K CBA3BIBAHUIO C IPYTUM aHTUTeHOM. B npenenax
OJIHOM HENIPEPBIBHOM MOJMIIENTUAHOMN LENU OTAEIbHbIE BapUaOeIbHble 00JaCTU AHTUTEI
OIHOM CrelU(PUIHOCTH MOTYT OBITh MPEUMYIIIECTBEHHO Pa3/e/IeHbl CHHTETUYECKHUM
MOJIMIIETITUIHBIM JIMHKEPOM, OTTMChIBAEMbBIM BBIIIIE, TOTJIa KAK COOTBETCTBYIOIIME SCFV MOTyT
OBITh MPEUMYILIECTBEHHO pa3/IeJIeHbl KOPOTKUM IOJIUIIEIITUIHBIM CIIENCEPOM, OTTMCHIBAEMbBIM
Bbllie. He orpannumBaronye npumMepsl oucrenuduueckux oTHOUENOUYeYHbIX aHTUTE, a
TaKke CIIOCOOOB UX MoJTyueHus npeacTasiiensl B WO 99/54440, WO 2004/106381, WO 2007/
068354, Mack, J. Immunol. (1997), 158, 3965-3970; Mack, PNAS, (1995), 92, 7021-7025; Kufer,
Cancer Immunol. Immunother, (1997), 45, 193-197; Loffler, Blood, (2000), 95, 6, 2098-2103;
Briihl, J. Immunol., (2001), 166, 2420-2426.
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«CD3» 0003HauaeT aHTUIeH, KOTOPBIN IKCIpeccupyeTcs Ha T-KiteTkax, MpearnouYTUTEIbHO
T-kJI€TKax 4eJI0BEKa B BUJIE YACTU MHOTOMOJIEKYJIIPHOTO PelenTOPHOro Komruiekca T-
KJIETOK, ITpY 3TOM CD3 coCTOUT U3 IiATH pa3inuHbIX ernen: CD3-3ncuimon, CD3-ramma, CD3-
nenbta, CD3-31a mu CD3-3eta. Arperauust CD3 Ha T-kiieTkax, HarpuMep, aHTUTeNIAMU TPOTHB
CD3 npuBOIUT K aKTUBAIMU T-KIIETOK, CXOKEW C TAKOBOW MTPU CBSI3bIBAHUU AHTUT'€HA, HO HE
3aBUCSIIEH OT KJIIOHAJIbHOM crienuUuUHOCTH cyoronyisuuu T-kneTok. TakuMm obpaszom,
TepMuH «CD19xCD3-6ucnenupuieckoe 0THOLUETIOUYETHOE AHTUTENI0» OTHOCUTCS K CD3-
crienM(pruIecKod KOHCTPYKIUH, CTOCOOHOM K CBS3bIBAHUIO C BKIIToUatommM CD3 yenoBeka
KOMILIEKCOM, 3KCITPeCCUpPyeMbIM Ha T-KjieTKax yeloBeKa, U ClIOCOOHOM K UHIYKIUU
3JIMMUHALMU/TIM3UCA KIIETOK-MULIEHEN, IPUYEM TaAKUE KIIETKU-MHUILIEHU HECYT/TIPEACTABIISIIOT
AHTUT€H, KOTOPBIN CBA3BIBAETCS IPYTOM 4aCThIO, He aBisrolIeicss CD3-CBsA3bIBAIOLIEH YACTHIO,
oucrienrpuyeckoro ogHouenoYeyHoro anturesna. Ces3piBaHue BKIIIoUaroiero CD3 koMriekca
CD3-cnenuduueckuMy CBSI3YIOIMIMMHU BEIIECTBAMU (HammpuMep, oucnenuduaeckum
OJTHOIETIOYEYHBIM aHTUTEIIOM, BBOAVMBIM B COOTBETCTBHH C (hapMalieBTUIECKUMU CPEACTBAMU
U CII0COOaMU HACTOSIIEr0 U300PETEHUS) MPUBOJANUT K aKTUBALMU T-KJIETOK, KaK U3BECTHO B
JTAaHHOM 00JIaCTH TeXHUKH; CMOTpH, Haripumep, WO 99/54440 umm WO 2007/068354.
CoOOTBETCTBEHHO, MOAXOAAIIAS J1s (DapMaleBTUYECKUX CPEJICTB U CIIOCOOOB HACTOSIIETO
n300peTeHUst KOHCTPYKIMS MPEIIOUYTUTETFHO CTOCOOHA K 3JTMMUHALUK/JIU3UCY KIIETOK-
MUILIEHEM in vivo W/uiH in vitro. COOTBETCTBYIONINE KIETKU-MUIIIEHU BKITIOUAIOT KJIETKH,
JKCIIPECCUPYIOLIME OITYXOJIEBBIM aHTUI'€H, TaKOM Kak CD19, KOTOpBIH pacrio3HaeTcss BTOpon
cneuugpUIHOCTBIO (T.€. YacThio, He siBystomeiicss CD3-cBs3bIBatoIIei 4acThIo,
oucnendUIecKoro OAHOLETIOYEYHOT 0 aHTUTENA) YKa3aHHOM KOHCTpYKUuK. [IpennoururensHo
yKa3aHHOM BTOPOI CeU(PUIHOCTHIO SIBIISETCS CIIenU(UIHOCTh B oTHOIIeHHH CD19 yenoBeka,
KOTOPBIH yxe Obu1 oncad B WO 99/54440, WO 2004/106381 uimu WO 2007/068354. B
COOTBETCTBHUHM C 3TUM BApPUAHTOM OCYIIECTBIICHUS KaXaas aHTUTeHCTelduueckas 4actb
oucTIeMQpUIECKOTO OTHOIETIOUYeYHOT0 aHTUTeNa BKITFouaeT VH-o001acTh antuTena u VL-
ob6yacTh anTuTena. [lpenMyinecTBeHHBIM BapUaHTOM 3TOr0 OUCTIENUPUUECKOTO
OJHOLIETIOYEYHOTO AHTHUTEJIA ABJISIETCA CIICAYIOIMI BAPUAHT B HAIIPABJIEHUU OT N-KOHLA K
C-xoHuy:

V1L.(CD19)-V{(CD19)-VH(CD3)-V (CD3).

B 3HaueHuu HacTOSIIETO U300PETEHUS ITO]T TEPMUHOM «CHEIU(PUIESCKU CBSI3BIBAIOIITUNCS»
WA POJICTBEHHBIMHU TEPMHUHAMHU, TAKUMH KaK «CIIEMUPUIHOCTH», TOJDKHO MTOIpa3yMeBaThCs
XapaKTepU3YIOIIHUICS, TIAaBHBIM 00pa3oM, IByMs [TapaMeTpaMu: KAYeCTBEHHBIM ITapaMeTPOM
(3MUTOIIOM CBSI3BIBAHUS, WIIH I/7€ AHTUTEJIO CBSI3bIBAETCS) U KOJIMUECTBEHHBIM ITAPAMETPOM
(adbpUHHOCTBIO CBSI3BIBAHUS, UM HACKOJIbKO CH/IBHO 3TO AHTUTEJIO CBA3BIBACTCS TaM, I'1ie
OHO CBsi3bIBaeTCs). Kakol anuTon CBA3bIBAETCS AHTUTEIOM, MOXHO MPEUMYIIIECTBEHHO
OIPEACIIUTD, HAITPUMED, C MOMOIIBIO METOAMKH ¢ Ucniojib3oBaHueM FACS, ELISA,
KapTUPOBAHMS SIUTOIIOB C UCITOJIB30BAHUEM MENTUIHBIX PAHOHOB UJIM MACC-CIIEKTPOCKOIIUH.
Cuity CBSI3BIBAHUS AaHTUTENA C KOHKPETHBIM 3IUTOIIOM MOKHO MIPEUMYIIIECTBEHHO OIPEIEIIUTD,
HaIpuMep, ¢ TOMOIIIBIO M3BECTHBIX MeToAuK Biacore n/unmu ELISA. KomOuHamus Takux
METOJIOB MTO3BOJISIET PACCUMTATH OTHOLIEHUE CUTHAJL:IIIYM B KAUE€CTBE PENPE3EHTATUBHOTO
rokaszaTesis CreupUIHOCTU CBSI3bIBaHUS. B TAKOM OTHOIIIEHUMM CUTHAJ:IIIYM CUTHAJ
MIPEACTABIISIET CUITY CBA3bIBAHUS AHTUTEIIA C IPEACTABIISIOIIUM UHTEPEC SIUTOIIOM, TOTAA
KaK IIIyM MIPEACTABIISIET CUITY CBSI3BIBAHUS AHTUTEIIA C APYTUMHU, HEPOJICTBEHHBIMU 3TTUTOIIAMU,
OTJIMYHBIMU OT MPEACTABISIONIETO UHTEPEC 3NUTOINA. OTHOIIEHUE CUTHA:IIIYM,
COCTaBJIsIOIIee, HAIpUMeEp, MO KpaiiHen mepe 50, HO MPeANOUYTUTENIbHO MPUOIU3UTEIBHO 80,
JUIS1 COOTBETCTBYIOLLETO SIUTOIIA, IIPEACTABIISIONIErO UHTEPEC, ONIPEAEIIEHHOE, HATIpUMED,
¢ momoIupio Biacore, ELISA nim FACS, MoXeT ObITh IPUHATO B KAUYECTBE MHIMKATOPA TOTO,
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YTO OLEHUBAEMOE AHTUTEJIO CBSI3bIBAETCS C MPEACTABIISIOIIMM UHTEPEC SITUTOIIOM
cnenrguuecKuM 00pa3oM, T.€. OHO SIBIIETCS «CHEeUUPUUECKUM CBSI3YIOIIMM BEIIECTBOM».
TepMuH «CBSI3BIBAIOIIMIACS C/B3aMMOJIEUCTBYIOILIMI C» MOYKET TAKKE OTHOCUTBCS K
KOH(OPMAIMOHHOMY 3TUTOITY, CTPYKTYPHOMY 3IUTOITY WK AETEPMUHAHTE TPEPHIBUCTOTO
THUIIA, COCTOSIIEHN U3 IBYX WM Jlake 6oJiee paliOHOB MOJIEKYJI-MUIIIEHEH YeJTOBeKa U UX
yacred. KoHpopManmoHHbIN 3MUTOM 3a]1a€TCsl IBYMSI UJIU O0Jiee TUCKPETHBIMU
AMUHOKMCIIOTHBIMH MOCJIEAOBATEIIbHOCTSIMH, PA3/ICJICHHBIMU B IEPBUYHOMN
MOCJIeI0BATEIBHOCTU, KOTOPBIE COMMKAIOTCS Ha TOBEPXHOCTU MOJIEKYJIbI IIPU YKJIAIKE
MTOJTUTIENITHIA BO BCTPEUATOIIHiiCs B mpupo/ie Oerok (Sela, (1969) Science 166, 1365 u Laver,
(1990) Cell 61, 553-556). TepMUH «AETEPMHUHAHTA ITPEPHIBUCTOTO TUIA» O3HAYAET HEJIMHEHHBIE
SMUTOIIBI, KOTOPHIE COOMPAIOTCS U3 OCTATKOB U3 HAXOSIIUXCS HA PACCTOSTHUM YacTei
MOJIUIIETITUAHOM e, DTH OCTATKU COTMKAIOTCS HA TIOBEPXHOCTH MOJIEKYJIBI ITPU YKIIAIKE
MOJIMTIENTUAHOM LT B TPEXMEPHYIO CTPYKTYPY € CO3/IaHUEM KOH(POPMAIMOHHOT O/
CTPYKTYPHOTO 3MUTOIIA.

B caMoM mmpoKoM 3HAYEHUU TEPMUH «JIEUEHHE» O3HAYAET MEIUIMHCKUE ITPOLELYPhI UIIH
MPUMEHEHMSI, KOTOPBIE ITpeTHa3HAYEHBI 17151 Ocia0sieHus 3abomeBanus. B cirydae HacTosimiero
n3o00petenus BBeaeHue CD19xCD3-0ucnenupruyeckoro oIHONEOUYeYHOTO aHTUTENTA
(TpUTrOTOBJICHHOTO JIJIs1 BBEICHUSI peOeHKY ¢ ALL), OITUChIBAEMOT0 3/1€Ch, OCYIIECTBIISIETCS
JUTS JIEYEHUS, yMEHBIIIEHUS] MTHTEHCUBHOCTHU WM yCTpaHeHus 3a0osieBanust ALL y neteti.

TepMmuH «yMeHbIIEHUE UHTEHCUBHOCTU» SIBJIIETCSI CAHHOHMUMOM TEPMUHA «YJIyUIlIEHUE».
Ecnu B cocrostnum pebenka ¢ ALL 1eMOHCTpUpYeTCs YIyUllleHHe, TAUEHTY OUeBUIHO JIYUIIIe
- CYIIECTBYET HEKOTOPOE YIIYULIEHUE €€ UJIU €r0 KJIMHUYECKOTO cocTosiHUs. Hanpumep, B
COCTOSIHMM manueHTa ¢ ALL MOXeT OBbITh yJIy4IlleHHE, €CITU MOYKHO JOCTUYD CTaOWIU3AIUN
3aboneBanus ALL, T.e. 3a0omeBanue ALL OoJbliie He SIBIsSETCS MPOrPECCUPYIOLIUM. DTa
cTazus 3a00J1eBaHMs TAKKe Ha3bIBAETCSl CTAOUIbHBIM 3a00JIeBaHUEM. Y MEHbBIIIEHUEM
WHTEHCUBHOCTH MOJKET TaKKe OBITh yiyullieHue coctosinust MRD y pebenka ¢ ALL. Hanpumep,
1o Hayasna jgedeHus: CD19xCD3-6ucnenupruyeckuM OJHOUETTOYEYHBIM AHTUTENIOM y peOeHKa

¢ ALL moxHO onpenienuts 100 JIEHKO3HBIX KJIETOK Ha 10* K1eTOK KOCTHOTO MO3ra. bnaronaps
neyeHnto CD19xCD3-6ucnenuduieckuM O HOLEOUYEYHBIM AaHTUTEIIOM YKCIIO JIEHKO3HBIX
KJIETOK MOKET ObITh YMEHbIIEHO /10 10 JIeHKO3HBIX KJIETOK WX JA’Ke MEHBIIEr0 YUCiia

JIEMKO3HBIX KJIETOK (HAIIPUMEDP, MEHBIIIE OJTHOU JIEHKO3HOM KJIETKH) HA 10* kJ1eTOK KOCTHOTO
MO3ra B 3TOM IIPMBOAMMOM B KAUeCTBE IIPUMEpPA CiIydae.

TepmuH «ycTpaHeHue (37IMMUHALMSA)» O3HAYAET YAAJICHUE JIEMKO3HBIX KJIETOK U3 OpraHu3Ma
pebenka ¢ ALL. Kak mokaszaHo B cieayoomumx npuMmepax, Beenenne CD19xCD3-
oucrenupruIecKoro OJHONEOYeYHOTO AHTUTENIA CTOCOOHO K epeBory MRD-1o3uTrBHOTO
ocTporo muMmdobiacTHoro neriko3a (ALL) B MRD-HeraTuBHOE COCTOSIHME, T.€. B COCTOSIHUE,

1pu KoropoM MRD He BrIsIBIIs€TCA (<10'4, T.e. MeHblie 1 Jeiiko3HoM KieTku Ha 10% Kierok
KOCTHOT'O MO3Ta, MOJIIAI0IIMXCST 00HApYkeHHI0). B 3TOM cityyae mocturaercs mosjiHas
peMUCCHST Ha MOJIEKYJISIPHOM YPOBHE.

TepMuH «BBeJIeHUE» O3HAYAET BBEJICHUE TePATIEBTUYECKH IPHEKTUBHOM 103bI
BoIeoT™MeueHHOTO CD19xCD3-0ucnenupuyeckoro oTHOLUENOYSUHOTO aHTUTENa
(TpeanoYTUTENBHO aHTUTENA, MoKazaHHOro B SEQ ID NO: 1) uHIuBHUIyyMY, T.€. SBIISFOIIEMYCS
yenmoBekoM pedeHkKy. IToa «repaneBTruecku 3pGeKTUBHBIM KOJIUIECTBOM» ITOAPAa3yMEBACTCS
7103a, KOTopas BeI3bIBAET 3(PPEKTHI, pad KOTOPBIX OHA BBOAMTCS, T.€. TIOCTATOYHAS IS
YHUUTOKEHHS KJIIETOK OCTporo JmMdobiacTHoro seriko3a. [IpeanouTurenbHO BBeIEHHAS
no3a CD19xCD3-6ucrenuduueckoro 0THONENOYSUHOTO AaHTUTEN A IIPUBOINT K JTUMUHAILIUH
BCEX KJIETOK OCTPOro JUM(pOOIACTHOTrO JIeMK03a U3 OpraHM3ma pedeHka, uTo JaeT B
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pesyabTate MRD-HeratuBHoe cocTtostHue ALL, onpenenenHoe 3aeck. Tounas 1o3a OyaeT
3aBUCETH OT IIEJIM JICUCHHS, U €€ CMOYKET OIPEACITUTh KBAIIM(DUIMPOBAHHBIN B JAHHOM 00J1aCTH
TEXHUKH CIIELMAIIUCT, UCTIOJIb3Y s U3BeCTHBIe MeTO 1bl. LIITaTHBINM Bpay U KIIMHUYECKUE (GaKTOPbI
OyIyT OMpeneisiTh CXeMy J03UpoBaHus. Kak 3TO XOpOIIIo U3BECTHO B 00J1aCTU MEAUIUHBI,
JTO3BI JIJIs1 KAKOT'O-JIMOO OJTHOTO peOeHKa 3aBUCAT OT MHOXKECTBa (PaKTOPOB, BKITIOYAIOITUX
pasmep, 101 1b TIOBEPXHOCTH TeJla, BO3PACT, BeC Tejla pebeHKa, KOHKPETHOE BBOJUMOE
COEMHEHUE, TTOJI, BPEMSI U ITyTh BBEJICHUSI, 0OI1Iee COCTOSIHUE 3J0POBbS U JIPyTHUe
JIEKAPCTBEHHBIE CPEACTBA, BBOAUMBIE OJTHOBPEMEHHO.

TunuuHasg 103a MOXET, HATPUMEDP, HAXOAUTHCS B AUANIA30HAX, U3JI0KEHHBIX B BAPUAHTAX
OCYILIECTBIIEHUSI CITOCOOOB U CPEJICTB IO HACTOSIILIEMY U300PETEHUIO U TTPUIArAEMbIX IIPUMEPAX;
OZHAKO MIPEAYCMATPUBAIOTCS 103bI, KOTOPBIE HUKE WUJIH BBIILIE 3TOTO IPUBOJIMMOTO B KAUECTBE
IpyUMepa Juara3oHa, 0cCOOCHHO IMPUHUMAST BO BHUMaHUE BBIIIICOTMEUYCHHBIC (DAKTOPHI.

TepMmuH «HenpepbIBHASI UH(Y3Us» OTHOCUTCS K MH(DY3UU, TO3BOJICHHOM K OCYIIIECTBIICHUIO
MTOCTOSTHHO B TEUEHHWE NIEPUOJIa BpeMeHH, T.e. 6e3 mepepniBa. «HenpeprsiBHast nHDY3USI»
OTHOCHUTCS K TOCTOSIHHO MTPOBOIUMON MH(DY3un. COOTBETCTBEHHO, B KOHTEKCTE HACTOSIIIETO
U300PETEHUS TEPMUHBI «IIOCTOSIHHASI» U «HEMPEPbIBHAS» UCIIOJIb3YIOTCSI B KAUECTBE
CMHOHMMOB. B 3HaUeHUM HACTOSIIETO U300PETEHUS, HAITPUMED, TEPMUH «BBOJUMOE C
MTOMOIIIBIO HEMPEPBIBHOM UH(Y3UM B TeUeHHUE (110 KpalHel Mepe) 4 HeleIb» Ui T.11.
0003HaYaeT(r0T) cuTyanuio, B kotropoit CD19xCD3-06ucnenuduaeckoe o HOIEITIOUYeYHOE
AHTUTEIIO, UCTIONIb3yeMOe B (papManeBTUUECKUX CPEACTBAX U CITIOCOO0AX B COOTBETCTBUHU C
HACTOSIIUM U300PETEHUEM, BBOIST HEMTPEPHIBHO B OPraHU3M peOeHKa B TEUCHHE TIEPHOIa,
COCTABJISIIOLLIETO (110 KpaliHel Mepe) 4 He/lelv, HEPEPbIBHBIM, IOCTOSTHHBIM 00pa3oM Ha
MPOTSHKEHUH BCETO CPOKa, TpeOyeMoro B (hapMaleBTUYECKUX CPEICTBAX U CITOCOOAX
HacTosero n3oopereHus. Cxemsl HelpepbIBHOTO BBeieHUsT CD19xCD3-0ucnenuduueckoro
OTHOIIETIOUEYHOTO AHTUTENAa onucaHbl ojipooHee B WO 2007/068354. N30eraroT nepepbiBa
Bo BBeAeHNU CD19xCD3-0ucnenududeckoro oJHONEIOYEYHOTO aHTUTENA, T.€. HE UMeeT
MECTO, WM B 3HAYMTEIIbHOW CTEIIEHW HE UMEET MECTO, IIEPEXO OT CUTYALUU, B KOTOPOM
AHTHUTEJIO BBOAST B OPraHU3M peOeHKa, K CUTyalli, B KOTOPOM 3TO aHTUTEIIO JOJIbIIE He
BBO/ISIT B OpraHU3M pebeHKa, B TEUEHHUE BCErO CPOKa BBEJICHUSI, KOTOPBIN TPeOYIOT
(hapManeBTUUYECKUE CPEACTBA U CTTOCOOBI HACTOSIIETO U300pETEHMS, TTO TPUUMHAM, OTIIMYHBIM
OT ToroJIHeHus 3anaca BBoguMoro CD19xCD3-0ucnenupuieckoro o THONEOYSTHOTO
AHTUTEJIA UIIM MEJTMLIIMHCKUX BMEIIATENIbCTB, KOTOPBIE CTAJIM HEOOXOMMbIMHU, U T.I1. [ToCcKOIbKY
TaKOe HEOOXOAUMOE MOTOJIHEHUE MPUBOJIUT K BPEMEHHOMY IEPEPHIBY BO BBEACHUM BBOJIMMOT'O
AHTUTENA, TAKOE BBEJICHUE BCE EILE IOJIKHO CUMTATHCS «HEMPEPHIBAEMBIM» UJIU «ITOCTOSTHHBIM»
B 3HAUEHUM (papManeBTUUECKUX CPEACTB U CIIOCOOOB B COOTBETCTBUMU C HACTOSIIIIUM
n300peTeHreM. B 60IbIIMHCTBE ClTyuyaeB OOBIUHO MPOIOIKUTEIBHOCTD TAKOTO MTOTIOJTHEHUS
OyJIeT HACTOJIBKO KOPOTKOM, YTO BpeMsl, B T€YEHUE KOTOPOT'0 AHTUTEJIO HE BBOJUTCS B
OpraHusM pedeHkKa, Oy1eT ucue3arolee MajabIM IO CPABHEHUIO CO BPEMEHEM, TITAHUPYEMbIM
JIJ151 BCEH CXeMbl BBE/ICHUS B COOTBETCTBUM € (papMalieBTUUECKUMU CPEJCTBAMU U CITOCOOAMMU
B COOTBETCTBUM C HACTOSIIMUM U300peTeHrneM. B COOTBETCTBUU C HACTOSIIIIUM U300pEeTEHUEM
O] OJTHUM LIMKJIOM BBEACHMSI MOXKET MOApa3yMeBaThCs HenpepbiBHAS MHDY3ust CD19xCD3-
oucre@prUIecKkoro OJHOIETIOUYeYHOr0 aHTUTeNAa MmanueHTy ¢ ALL B TeueHue nepuoa,
COCTAaBJIAIOLIETO (110 KparHel Mepe) 4 HEAEIH, C IMTOCTIEAYIOIIUM 2-HEIETIbHBIM IPOMEKXYTKOM
BpeMeHH 0e3 jieueHus1. VIcroib3yeMblii 31eCh TEPMUH «I10 KpaiHel Mepe» 03Ha4aeT, uTo
HeTpepbIBHAS UH(Y3UST MOXKET TAKXKE BBITIOTHSATHCS B TEUCHUE TIEPUOJIa BPEMEHH,
MPEBBIIAIONIETO 4 HEJIETU, HAIIPUMED, B T€YEHUE 5, 6, 7 WM 8 HEAENb WM J1aKe TOJIbIIIE, C
MOCJIeIYIONINUM 2-HeAeIbHBIM ITPOMEXYTKOM BpeMeHH 0e3 jeuenus. He uckimroueHo, uto
rocie onpenenaeHus craaui MRD y moaBepraeMoro jedeHuto pedeHKa(JieTei) mocie
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HENPEPBIBHOI'O BBEAECHHWS B T€UEHHUE (110 KparHen mepe) 4 Helelb (MW OJTHOTO LUKJIA JICYEHUS )
MOJXET OBITh JJOCTUTHYTA MUHUMAJIbHAS UM YACTUYHAS OTBETHAs peakuus, a He MRD-
HETraTUBHOCTD. B TakuXx ciydasx HEmpepbIBHOE BBEACHUE MOXKET OBITh MPOJOIKEHO Ha
JIOTIOJTHUTEIIbHBINA OJIUH, ABA, TPU, YETBIPE, IIATh WIN 1aXE BIUIOTH JI0 IECSITH UUKIJIOB JICUCHUS
JUTSL JOCTUKEHMS JIYUIIEr0 TePareBTUUECKOTO Pe3yJibTaTa, HAIIPUMED, ITOJIHON
reéMaTOJIOTUYECKON OTBETHOM PEAKIIMU, UITH JTAXKE TIOJTHOU OTBETHOU peaKIMU HA
MOJIEKYJIIPHOM ypoBHE. [IpennouTuTenbHO yKka3aHHas MOJIHAas OTBETHAS peaKUus Ha
MOJICKYJIIPHOM ypOBHE siBjIgseTCsI MRD-HEraTuBHOCTBIO (OIIPEAETIEMON HUXKE), KOTOpast
YMEHbIIAET PUCK peuuauBa 3adoneBanus ALL. Hanpumep, ycranoieHo, uto MRD-
HETaTUBHOCTH WM HU3KUEe YpoBHU MRD y nereit ¢ ALL no ayutorennon HSCT ymensbiaer
puck peuunuBa (Bader P, et al., J Clin Oncol 27 (2009): 377-384). Kak moka3aHo B clIeIyIOLINUX
npumepax, MRD-HeraTUBHOCTh MOXET OBITh JIOCTUTHYTA MTOCPEICTBOM JICUEHUSI JETEH C
ALL CD19xCD3-6ucnenuduaeckuM OTHOLEIOYEYHBIM aHTUTEIIOM.

[ToaTOoMy B OJTHOM BapraHTE OCYIIECTBIICHUS (papManeBTUUECKUX CITIOCOOOB U CPEJICTB 1O
HacTosemMy n3ooperenuro ajanorenHas HSCT cieayert 3a olHUM WM OoJjiee UKIaMHu, B
koTopbix CD19xCD3-6ucnenuduyueckoe OHOLETIOYEUHOE AHTUTENIO HEIPEPHIBHO BBOIAT
pebenky ¢ ALL. Hade roBopsi, B 3TOM MPEANOUYTUTEILHOM BapUaHTE OCYIIIECTBIIEHHUS CITIOCO0
HACTOSIIIETO U300PETEHUST OCYIIECTBIISIIOT JO TPAHCIIAHTAIMU AJITIOTEHHBIX CTBOJIOBBIX
kietok (HSCT) nist nepeBona MRD-nno3utuBHOTrOo ALL B MRD-HEratuBHO€ COCTOSIHUE.
Takum 00pa3oM, PUCK pelyaIMBa 3HAUUTEIIHHO YMEHBIIIAETCS.

B npyrom BapuaHTe OCYIIECTBICHUS ClIOCOOA HACTOSIIIIETO U300pETEHUs CIIOCO0
OCYILECTBJIAIOT IOCJIE TPAHCIUIAHTALMHY AJIJIOTEHHBIX TEMOIIOITUUYECKUX CTBOJIOBBIX KIIETOK
(HSCT).

3a npoBeIeHUEM TPAHCIUIAHTALMU MOJKET CJIeI0BATh OJIUH LUK UJIK 00JIee IUKJIOB JICUCHUS
CD19xCD3-6ucrerpdpuueckuM O THOLEITOYSUHBIM AaHTUTEIOM. DTOT BAPUAHT OCYIIIECTBIICHUS
BaXXEH B clydasix peruauBupyromiero ALL y nereli, KOTOpble ObLIN MOABEPTHYThHI
xumuoTepanuu 1 HSCT. M3-3a HecOCTOSTENPHOCTH ATUX OOIIETIPUHSATHIX Tepariii 3a00J1eBaH1e
MOKET PELUMAUBUPOBATH U TETIEPh ITOIBEPTaThCs JICUEHUIO ITIOCPEACTBOM BBEJICHUS YKA3aHHOT'O
anturena. Kpome toro, neuenue CD19xCD3-0ucnenuduueckum oHONETTOYEUHBIM AHTUTEIIOM
MOJKET UCIIOJIb30BAThCS B KauecTBe KOHcoauaanuu pemuccuu rocie HSCT Bo uzbexanue
JIpyroro peuyauBa 3a0ojeBanust ALL.

B cnenyrommx npuMmepax npeaocTaBiIeHbl TAKXKe JaHHbIE IO puMeHeHuto CD19xCD3-
ouCTIeM(pUIECKOTO OTHOIEIIOUYeYHOr0 aHTUTeNa rmocie ayurorenno HSCT, mpu koTopom
3aJIeiCTBOBaHHBIC T-KJIETKH MTPOUCXOAAT OT IOHOPA. MOXKHO ObLJIO HAOII0AATh MOIIIHBIM
BBI30B JieueHrneM CD19xCD3-0ucnenuduaeckuM o JHOLEIIOUeYHBIM aHTUTEIIOM 3¢ deKTa
«TPAHCIUIAHTAT MPOTHUB JielKo3a» (GvL) B OTCYTCTBUE pEaKUUU «TPAHCIUIAHTAT IIPOTHUB
x03suHa» (GVHD) y ABYX MaMEHTOB C PE3UCTEHTHBIM K XUMHUOTEpANUU peuuauBom CD19+
ALL miocrie TpaHCIUTAaHTALMY AJUIOTEHHBIX T€MOITO3TUYECKUX CTBOJIOBBIX KJIETOK. [1oaTOMY
B JIPYT'OM IPEAMOYTUTEIILHOM BapyUaHTE OCYIIECTBICHUS (hapMalleBTUUECKUX CIIOCOOOB U
CPEACTB MO HACTOsIEMY U300peTeHuto pedenka ¢ ALL moxHo jgeunts CD19xCD3-
oucrenpuIecKuM OTHOIETIOYEUHBIM aHTUTEIOM TTOCIIE TOT0, KaK ei/eMy TPaHCITTAHTUPOBAHBI
QJUIOT€HHbBIE T€MOIIOATUYECKUE CTBOJIOBBIE KIIETKHU.

B nyuiiem BapuaHTe pa3BUTHS COOBITHI MPeTyCMaTPUBAETCSI, YTO JiedeHue aereii ¢ ALL
CD19xCD3-6ucnenuduyeckuM OJHOIETTOYSUHBIM aHTUTEIOM MOXKET 3aMECTUTh
0o0IenpUHATYIO Tepanuio A1st ALL y neTeit, Takyro Kak XMMHOTEPATIUS W/UTK TPAHCIUTAHTALUS
AJJIOTEHHBIX T€MONOA3THUECKUX CTBOJIOBBIX KIeTOK (HSCT).

Kaxk mokaszaHo B cleyIomux mpuMepax, JieueHue pedeHka ¢ oCTpbIM JTUM(DOOITACTHBIM
neiiko3oM (ALL) CD19xCD3-6ucrieruduaeckuM OaHONEITOUSYHBIM aHTUTEIIOM CITOCOOHO K
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IIMMHUHAIMY KJIETOK OCTPOTO JIMM(POOIACTHOTO JIEHKO3a U3 OpraHU3Ma MalUeHTOB /10 YPOBHSI,
KOTOPBIN HUXKeE Mpefesia ooHapyxkeHus. [IpennouturenbHo, KOT1a OCHOBHOM TeparneBTUUECKON
nenpbio BBeaeHuss CD19xCD3-0ucnenuduyueckoro oqHOIEOYEUHOT0 aHTUTEA, TUO0 CaMOro
o cebe, mmbo B komOuHanmu ¢ ayutoreHHoit HSCT, pebenky ¢ ALL siBisiercst nepeBog MRD-
MMO3UTUBHOI'O COCTOSAHUS B MRD-HeraTuBHOE COCTOSIHUE, MPUBOISIINNA K TTPOJOIKEHUIO
KU3HM Oe3 JIeiKo3a, Kak 3/7ech HIKe onpeaeneHo. Kak 3aech mokazano, MRD-1TO3UTUBHEIE
nety ¢ ALL cramu MRD-HeratuBHbIMM IOCIIE IEPBOTO HUKJIA JIEUeHHUs], B KOTOpoM CD19xCD3-
oucnendpuruecKoe OHOIETIOUEYHOE AHTUTEI0 HEMTPEPHIBHO BBOIUIIOCH B TEUCHHE TIATH
HEeJIENb (B CIIy4ae ManyeHTa 1) Wiy 4eTbIpex Helemb (B ciiydyae nauyMeHTa 2). B cinyuae nanueHTa
1 32 QMKJIIOM JIEYEHMSI CIIEA0BANIA TPAHCIUIAHTALMS TATUIOUIHBIX TEMOIIO3TUUECKUX CTBOJIOBBIX
kneTok. ITo cocrossarIo Ha HOSIOph 2009 3TOT MarueHT octaeTcss B MRD-HeraTMBHOM ITOJTHON
peMuccuu, T.e. 6€3 OIMyXOJIH.

[Tponomxkenue HenpepuiBaeMoro BeaeHuss CD19xCD3-6ucnenuduyeckoro
OJTHOLICTIOUEYHOTO aHTHUTEJIa B CTUIIE (PapMaIieBTHUECKUX CPEJICTB U CIIOCOOOB B COOTBETCTBUN
C HACTOSIIMM U300peTeHHEM B TeUeHUE OoJiee JUIMTENbHBIX IEPUOIOB BPEMEHHU JIETaeT
BO3MOHBIM MPEANOYTUTEIIbHYIO aKTUBAUIO T-KIIETOK, YKa3aHHYIO B IIPUMEPAX, C
nposiBieHUeM ee 3deKTa B TeUSHHE JJIUTETBHOTO BPEMEHHM, JOCTATOUYHOTO JIJIs
MPEANIOYTUTETHHOTO YIAJIEHHUS BCEX KIIETOK OCTPOTO JTMM(POOIACTHOTO JIeHKO3a U3 OpraHru3Ma.
IToCKOITBKY CKOPOCTB HEMPEPHIBAEMOTO BBEACHUS OUCITEIM(PUUECKOTO OTHONEITOUETHOTO
AHTUTENA COXPAHSIOT HU3KOM, TPUMEHEHUE TEPATIEBTUUECKOT'O CPEJCTBA MOKET IMTPOAOIIKATHCS
JOJIbIIIE O€3 PUCKA BPEIHBIX MTOOOYHBIX 3(h()HEKTOB 11 MaUeHTA.

[TpennoururenbHO, YTOOBI HctioNb3yemoe 31ech CD19xCD3-6ucnenuduueckoe
OJTHOIICTIOUEYHOE AaHTUTEIO TOTOBUIIOCH B (hopMe hpapMarieBTUIECKON KOMITO3UIUU IS
BBEJICHUS SIBJISIOIIEMYCSI YEIIOBEKOM PeOCHKY, Y KOTOPOTO TMarHOCTUPOBAH OCTPBIi
mumpoObaacTHbIM etko3 (ALL). Yka3zanubiit ALL MoxeT ObITh HEAAaBHO TMarHOCTUPOBAHHBIM
ALL, ALL, pe3uCTEHTHBIM K XUMHUOTEPAIIUY W/WIK TPAHCIUIAHTALMH AJUIOTEHHBIX
TEMOITIO3TUUECKHMX CTBOJIOBBIX KJIETOK (HSCT), peumauBrpyrommm ALL Wiy peuyauBUpyOImuM
ALL, pe3UCTEHTHBIM K XUMHUOTEPAIIAY W/WIIU TPAHCIUIAHTALMU AJJIOT€HHBIX T€MOTIO3TUYECKUX
cTtBOo0OBEIX KieTok (HSCT).

B nnpeanouTuTenbHOM BapraHTE OCYIIECTBICHUS (hapMaleBTUUECKUX CIIOCOOOB U CPECTB
M0 HACTOSIIIIEMY U300PETEHUIO YKa3aHHBIM OCTPBIM JIMM(POOIaCTHRIM Jieiiko30oM (ALL) y
JIeTel SBIISETCS OCTPBIN TMMQOOIacTHBIN JIetiko3 (ALL) u3 kietok B-nmuHuu y neret,
MPEAITOYTUTEIIFHO OCTPBIN TUMGOOIACTHBIN JIEUKO3 U3 B-KIIeTOK-TIpeAIIeCTBEHHUKOB Y
neteit. [lomaBmsroniee OONBIIMHCTBO ciiydaeB (>85%) ALL y aereti siBnisiercs ALL ¢ heHOTHUIIOM
B-xieTok-mpeaiecTBeHHMKOB. BBLI0 ITpeiIoKeHO HECKOIBKO KilaccupuKkanuyii ALL 13 KITeToK
B-nmvuanm (cmotpu, Hanpumep, Schultz et al., Blood 109 (2007): 926-935). 115 MOy IMpOBaHUS
MHTEHCUBHOCTU TE€PAIIMU B CBSI3U C PUCKOM PELMAMBA Yy MALIMEHTA B HACTOSIIEE BPEMSI
rmanyeHToB ¢ ALL u3 B-KIeTOK-peAIIeCTBEHHUKOB PACIIPEAEIISAIOT IO TPYIIIAM «HU3KOTO»,
«OOBIYHOT'0», «BBICOKOT'O» UJIM «OYE€Hb BBICOKOTO» PUCKA, UCTIOJb3Ysl IabOopaTOpHbIEC U
KJIMHUYECKHE ITapaMeTPhI: BO3PACT NTALMEHTA, 1101, YpoBeHb JerdkouuTtoB (WBC) npu
MPOSIBIICHUU OOJIE3HU U MTPUCYTCTBUE UJIM OTCYTCTBUE CIIENU(PUIECKUX IUTOTCHETUUECKUX
OTKJIOHEeHMI. YacTo BcTpeuaromnumecs FeHeTUUECKUE OTKIIOHEHUS, KOTOPbI€ TOMOTAI0T
OIPEIEIIUTD 3TU TPYNIIbI PUCKA, BKIIIOUAIOT, HAIIpUMEP, TpaHcinokauuu t(12;21)[TEL-AMLI1],
t(1;19;)[E2A-PBX], t(4;11)[AF4-MLL], t(9;22)[BCR-ABL], runepauruiouyo (Ujid TPUCOMUIO
xpomocoM 4, 10 u 17) u TMIOIUIUIONANIO; CMOTPH, Hanpumep, Schultz et al.; Bader et al., B
MIPOLMTUPOBAHHOM MecTe. VIcrob3ys JaHHbIE PA3]IMYHbIX UCCIIEA0BAHNUH,
KnaccupuKanMoHHas cucTeMa Oblla paspadorana u BHeapeHa kak COG AALLO3B1
(xknaccudukanus octporo auMmdooIacTHOTO Jleliko3a) (Raetz et al., Personalized Med. 2 (2005),
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349-361; Schultz et al., Blood 109 (2007): 926-935). ITockonpky CD19xCD3-6ucnenpduaeckoe
OJTHOLIETIOYEYHOE AHTUTEIIO, OMIMCBIBAEMOE 3/1€Ch, HAITPABIIEHO MPOTUB CBSI3aHHOTO € B-
kieTkamu Mmapkepa CD19, ykazaHHOE aHTUTENIO OCOOEHHO MOAXOIUT B KAUECTBE
TEPAeBTUIECKOTO CPEACTBA JIJISI OCTPOTO JIMMQPOOIACTHOTO JIEMKO3a U3 KJIETOK B-muHuu y
Jerer, mpeanouTutenbHo 11t ALL u3 B-kimeTok-npeaiecTBeHHUKOB y aetei. ALL u3 B-
KJIETOK-TIPEIIIECTBEHHUKOB y JIETeH MOKHO J1ajiee MoApa3AeuTh Ha po-B-kineTtounbiit ALL,
npe-B-knerounsiit ALL u o0t B-kinetounsiit ALL (cALL). Kak nmokaszaHo B ClIeIyIOIIUX
MpUMepax, JIeYeHre B COOTBETCTBUM CO CIIOCOOAMHU HACTOSIIIET0 U300peTeHus nanuenTa |
BO3PAaCTOM ceMb JIeT ¢ o01mM B-kiieTounbiM ALL, pe3UCTEHTHBIM K JIIOOOMY JICYEHUIO U,
CJIeI0BATEIbHO, IPEAPACIIOI0KEHHOMY ObITh JIETAIbHBIM, ITPUBEIIO HE TOJIBKO K MOJIHOM
reMaTOoJIOTUYECKON PEMUCCUM, HO U K TIOJTHOW PEMHUCCUU HA MOJIEKYJIIpHOM ypoBHE. MHaue
rosops, nocie jeueHus: CD19xCD3-0ucnenudpuiyecKuM OTHOLETIOUYEUHBIM AHTUTEIIOM
MUHUMAJIbHOE OCTATOYHOE 3a00JIeBaHKE OOJIbIIIE HEBO3MOXKHO OBLIO BBISIBUTH Y 3TOTO
nampieHTa. OcoOeHHO MPEAMOYTUTEIHHO, KOT/Ia OCTPBIM JINM(}OOTACTHBIM Jieiko30M (ALL)
y neteit siBisietcss ALL u3 B-kiteTok-npeiecTBeHHUKOB, 6oJiee MPeAOYTUTEIbHO OOIIHi
B-xnerounsiit ALL. BaxHo, uTo661 CD19xCD3-06ucnenuduyeckoe 0 JHOUETIOYEUHOE aHTUTEITO
OBLIO CIMTOCOOHO K YHUUTOXKEHUIO HE TOJIBKO KJIETOK ALL, MMeronux peapaHKUPOBKHU T€HOB
TCR (T-Kk1€TOYHBIX PELENTOPOB) UM UMMYHOTJTIOOYJIMHOB, HO TaKXke KJIeToK ALL ¢
PA3IMYHBIMU IPYTUMU [IUTOT€HETUUECKUMU OTKJIOHeHUsiMU. HarnpuMep, ObLJIO YCTaHOBJIEHO
y HALMEeHTa 2, ONUCBIBAEMOTO B CIEAYIOIIMX IIPUMEPAx, a TAKXKE y B3POCIbIX ITALUEHTOB C
ALL, 4TO yKa3aHHOE AHTUTEJIO CIOCOOHO K u3JieueHuto ALL, Xxapaktepusyroiierocs
peapaHXUpOoBKaMu T€HOB MMMYHOTI00yIMHOB WM TCR, Tpancnokamusmu t(4;11) wim
TpaHCKpuIiTaMu ciausiaus ber/abl (Ph+). Coobmanock, yto ocodenno Ph+ ALL u ALL ¢
TpaHCcIoKauusaMHu t(4;11) 6bLIO0 OUEHB TPYAHO JICUUTH C UCTIOIH30BAHUEM OOIIECTIPUHSTOM
tepanuu 1151 ALL, HO MOKHO OBUIO € yCIIeXOM BBUICUUTH € UcTiosib3oBaHueM CD19xCD3-
ouCTIeM(pUIECKOTO OHOIETIOUYeYHOT0 aHTUTeIa. OTMEUeHHbBIE TaHHBIE O3HAYAIOT, UTO
CD19xCD3-6ucnernpduueckoe 0THOUETOUYeYHOE AHTUTENIO CITOCOOHO K U3JICYSHHUIO PA3TUIHBIX
dbopMm ALL, BkITrouaromumx, Harpumep, ALL, xapakrepusytommuiics t(12;21)[TEL-AMLI1], t(1;
19;)[E2A-PBX], t(4;11)[AF4-MLL], t(9;22)[BCR-ABL], runepauruionanen (Ui TPUCOMUER
xpomocoM 4, 10 u 17), TMIOIUIUIOMAUENR, a4 TAKKE PEapaHKUPOBKAMHU I€HOB
uMMyHoTII00yIMHOB Wik TCR, cMoTpu Takke Taduiy 1.

JuarnoctupoBanue ALL y nerelt o0CHOBaHO Ha MOP(HOTOTHUECKUX, IUTOXUMUYECKUX U
UMMYHOJIOTHUECKUX XapaKTePUCTUKAX KIIETOK, B TOM YHUCIie MOP(hOIOTun TUM(GOOIacTOB B
Ma3Kax KOCTHOTO MO3Ta C OKpamuBaHueM 1o Paity-I'MM3e, NO3UTUBHOM OKpalllUBaHUU HA
KOHIIEBYIO JIe30KcuHyKIeoTuarpancepasy (TdT), HeraTUBHOM OKpalliMBaHUU HA
MUEJTIONEPOKCUIA3y U IKCITPECCUU Ha KIIETOYHOM MOBEPXHOCTH 2 UM OoJiee
nuddepeHIMPOBAHHBIX AHTUTEHOB JTUM(OUIHBIX KJIETOK - B-KJIeTOK-TIpeaIecCTBEHHUKOB.
NmmynodenotunmpoBanue onucano, Hampumep, Behm EG. (Immunophenotyping. In:
Childhood Leukemias, C-H Pui ed. Cambridge: Cambridge University Press; 2006, p. 150-209)
Y MO’KET OBITh BBITIOJTHEHO C UCTIOJIb30BAHUEM, HATIPUMED, HEMTPSIMON UIMMYHO(ITYOPECIICHIIUH,
MMMYHOTUCTOXUMUH W/WJIY IPOTOUYHON [IUTOMETPUH.

TepMmuH «maUeHT» OTHOCUTCS K MALMEHTY-UY€I0BEKY. Y TOMHUHAEMbIH 3/1eCh TepMUH «ALL
y Jeter» uim «pedeHok ¢ ALL» ob6o3HauaeT jereti BO3pacToM OT OJTHOTO Mecsla 10 18 JeT.
ITogpazymeBaetcs, UTO yKa3aHHBINA BO3PACT SIBIISIETCS BO3PACTOM JIETEN MPU
JMarHocTupoBaHuu 3abonieBanusi ALL. Jletelt MOXHO, B YaCTHOCTH, PaCIPeJEIUTh IO
MOArpyIIIaM: MJIAJICHUEB (BO3pacToM OT 1 10 12 mecdueB), AeTer MITAIIIEro Bo3pacra
BO3pacToM OT 1 10 9 jeT U JieTer cTapuiero Bo3pacra u moJApoCcTKOB (Bo3dpacToM oT >10 no
18 net). Kak 31€Ch UCIOIB3YETCA, MPOMEKYTOK BPEMEHHU, KOTOPBIN OIpenesieTcst «oT X 10
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Y», MpUpaBHEH K MPOMEKYTKY BpEMEHHU, KOTOPBIN olpeaeasercs «Mexay X u Y». O0a
MMPOMEXKYTKA BPEMEHM, B YACTHOCTH, BKJIIOUAIOT BEPXHUM MTPEJIEIT, 4 TAK)KE HIKHUHN ITPEIe.
DTO 03HAYAET, UTO, HAIIPUMED, TPOMEKYTOK BPEMEHU «OT OJTHOTO Mecsna 10 18 jgeT»
BKJIIOUAET «OJIUH MecAL» U «18 jer». [IpennoururensHo, KOraa MNaqueHTy, IMOABEPracMOMYy
JIEYEHHUIO B COOTBETCTBHMHU C HACTOSIIUM U300peTeHneM, camoe oosbliee 18 et (BKirrouast
MManyMeHTOB BO3pacToMm 18 jier).

Kak nmokazano B ciieyromux npuMepax, nauueHty 1 ¢ ALL, iTMarHoCTUpOBAHHBIM B
BO3pACTe IBYX JIET, OBLIO CeMb JIET, Korja oH nmojasepres eueHuo CD19xCD3-
oucrenQpuIecKrM oTHONENIOYeUHbIM aHTUTeIoOM. [lamuenTy 2 ¢ ALL, iMarHocTUpOBaHHBIM
B 2001, O6b1T10 MATHAAUATH JIET, KOT/1a OH noABepres JieueHuto CD19xCD3-6ucnenupruyeckum
OJTHOLIETIOYEYHBIM AHTUTEIIOM.

BrlienpuBeieHHbIE OTTpeesIeHUsI TPUMEHHUMBI ¢ HEOOXOIUMBIMU MMOTIPABKAMU K TEPMUHY
«OCTpHBIA UM OOIacTHBIN NeiKko3 (ALL) y geteit», «ALL B 1eTCKOM BO3pacTe» M T.II.
Hanpumep, mox ALL y neTeit wim B A€TCKOM BO3pacTe clieayeT noHnMaTtb ALL,
JIMarHOCTUPOBAHHBIN Y peOeHKa Bo3pacToM OT 1 Mecsna (Bkimrouast 1 mecsi) go 18 et
(Bximroyasi 18 ser).

XoTs ucrnosibzyemoe 3aech CD19xCD3-0ucnenuduieckoe 0JHOLUENOYeYHOe aHTUTEI0
MOYET BBOJIUTHCS CAMO I10 ceOe, TPEAMOUTUTEIHHBIM SIBJISIETCS BBEJIEHUE B (hapMalleBTUIECKU
npuemsieMoM HocuTele. [TpruMepsl o IXoasmmX papManeBTHISCKH IPUEMIIEMBIX HOCUTEIEH
XOPOIIO U3BECTHBI B TAHHOM 00JIACTH TEXHUKU U BKJIIOYAIOT 3a0ydepeHHbie pochaToM
COJIEBBIE PACTBOPBHI, BOAY, TUITOCOMBI, PA3JIMYHBIE THUITbI CMAUYMBAIOIIMX BELIECTB, CTCPUIbHBIC
pacTBOPHI U T.4. BKiItouaroiye Takue HOCUTEIU KOMITO3ULUMU MOTYT OBITh COCTABIIEHBI C
UCTIOJIb30BAHUEM IITUPOKO U3BECTHBIX OOBIYHBIX CIIOCOO0B. ITH hapMaleBTUUECKUE
KOMITO3UIIMM MOTYT BBOJIMTHCS peOCHKY B COOTBETCTBYIoIIEH no3e. LIITaTHRIN Bpayu 1
KJIMHUYECKUE (PaKTOPbI OYIyT OMpPEnesiTh CXeMy J03MpoBaHusl. Kak XopoIo U3BeCTHO B
00J1aCTU METUIIUHBI, 103bI JJI51 KAKOTO-TMO0 OJHOTO peOeHKA 3aBUCAT OT MHOXKECTBA
(haxTOpOB, BKIIIOYAIOIIMX pa3Mep, IUIOMIadb TOBEPXHOCTH Tella, BO3PACT, BEC Tejla MalMeHTa,
KOHKPETHOE BBOJIMMOE COEIMHEHHUE, T10JI, BPEMSI U ITyTh BBE/ICHUS, OOIIEE COCTOSIHUE 30POBbSI
Y JPYTHE JIEKApCTBEHHBIE CPEJICTBA, BBOAUMbBIE OJHOBpEeMEHHO. [IpenapaTsl 1i1st
[MAPEHTEPATBHOI O BBEICHUS BKJIIOUAIOT CTEPUIIbHBIE BOJIHBIE WM HEBOJHBIE PACTBOPHI UK
cycneHs3uu. [IpuMmepamy HEBOJHBIX paCTBOPUTENIEH SIBISIFOTCS IPOIUJIEHTJIMKOJIb,
MOJIMATUIICHTJIMKOJIb U UHBEIMPYEMbIe 3PUPbI OPraHUYECKUX KUCTOT, TAKUE KaK ITUIIOJIEeaT.
BoaHble HOCUTENM BKIIIOYAIOT BOJ1Y, BOAHBIE PACTBOPHI UJIU CYCIIEH3MH, B TOM YUCIIE COJIEBOM
pactBop U 3a0ydeperHble cpeabl. Hocurenu nist mapeHTepaaibHOTO BBEACHUS BKIIIOYAIOT
pacTBOp HATPHUS XJIOPUJIA, IEKCTPO3Y B pacTBOpe PuHrepa, 1eKcTpo3y U HAaTpus XJIOPU UK
pactBop Punrepa ¢ nakratrom. Hocurenu a1t BHyTPMBEHHOTO BBEACHUS BKIIFOUAIOT )KUIKOCTh
U THIIEBbIe JOOABKH, JIEKTPOJIUTHBIE TOOABKH (TAKHE KaK T€, KOTOPbIe OCHOBAHBI HA
JIEKCTpO3¢e B pacTtBope Punrepa) u .. MoryT Takxe MpUCyTCTBOBATh KOHCEPBAHTHI U IPYTHE
JI00aBKH, TaAKKE KaK, HAITPUMED, TPOTUBOMUKPOOHBIE CPEICTBA, AHTUOKCUIAHTHI,
XeJ1aToo0pa3yollre BEIIeCTBA U MHEPTHBIE ra3bl U T.I1. KpoMe Toro, KoMno3uiusi Morjia Obl
BKJIFOYATh 0€JIKOBOMOJ00HBIE HOCUTEIH, BPO/JIe, HAITPUMEDP, CBIBOPOTOYHOTO aIbOyMHUHA
WJIM UMMYHOTJI00YJIMHA, TPEANIOUYTUTEILHO YEJI0BEUECKOTO MTPOUCXOKICHUSI.
[TpeaycmaTpuBaeTcs BO3MOXKHOE BKIIOUEHHE B KOMITO3UILIMIO, TOMUMO 0€IKOBOIIOJ00HOTO
oucrenupuIecKoro oTHOIETNOYEUHOT0 AHTUTENA, TOTTOJTHUTETbHBIX OMOJIOTMUECKH AKTUBHBIX
AreHTOB B 3aBUCHMMOCTH OT HAMEUYEHHOTO IMPUMEHEHHUs (DapManeBTUIECKON KOMITO3UIIHH.
TakuMu areHTamMu MOTJIU ObI ObITh AT€HTHI, AEHCTBYIOIIME B KAUECTBE IMTOCTATUKOB, aT€HThI
JUTSL TIPEAYTIPEKACHUS TUTIEPYPUKEMUM, ar€HThI, THTUOUPYIOIIIME UMMYHHBIE PEaKIUU
(Hanmpumep, koptukoctepounl, FK506), tekapcTBEeHHBIE CPEICTBA, OKA3BIBAIOIIUE AEHCTBUE
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Ha CEep/IEYHO-COCYAUCTYIO CUCTEMY, U/WIIU TAKUE ar€HThl, KAK KOCTUMYJIMpYolue T-KIeTKu
MOJIEKYJIbI UJIM IMTOKUHBI, U3BECTHBIE B TAaHHOM 00JiacTu TexHuku. Hampumep, edenue
CD19xCD3-6ucnenuduyeckum OJHOIETTOYESTYHBIM aHTUTEIOM MOXET IMIPOBOIUTHCS B
COYETAaHWU C UHTPATEKAIIbHON XUMHUOTEPAIIUEN B KA4eCTBE MPOQPMIAKTUKN B OTHOIIIEHUH
LIHC, xopTukocTeporaamMu W/ Uiy ajIONypPUHOJIOM.

[TpeanouTuTenbHO COCTABIISIIOT CMECh OIpeaeieHHOro 3aech CD19xCD3-
oucrenupuIecKoro OTHOIENIOYEUHOT0 aHTUTeNA ¢ OydepoM, CTAaOUIN3aTOPOM U
MMOBEPXHOCTHO-AKTUBHBIM BelllecTBOM. bydepoM MoxkeT ObITh hochaTHBIN, HUTPATHBIN,
CYKIMHATHBIN WK aneTaTHsIi 0ydep. CTabumm3aTopoM MOXKET OBITh aMUHOKUCIIOTA(BI) W/
i caxap. [loBepXHOCTHO-aKTUBHBIMU BEILIECTBAMU MOTYT ObITh AeTepreHTsl, [121 nm 1.11.
Bosee npeanouyTuTenbHO, KOTIa COCTaBiIsoT cMech CD19xCD3-0ucnenuduueckoro
OJTHOLIETIOYEYHOTO aHTUTEIIA, OMPEACIICHHOTO 3/1€Ch, C HUTPATOM, JIN3UHOM, TPETrajao30u U
Tween 80. B kauecTBe pazdaButens 115 (hapMaleBTUYECKON KOMITO3UIMUA HACTOSIIETO
M300peTeHUs PEAIIOYTUTEIBHBIM SIBIISIETCS] U30TOHUYECKUI cosieBol pacTtBop U Tween 80.

[TpennouturenbHO B (hapMaleBTUYECKUX CITOCOOAX U CPEICTBAX HACTOSIIETO H300PETEHUS,
Korma apmareBTUIeCKasi KOMITO3UIUS JOJDKHA TOTOBUTHCS 711 BBEICHUS SIBIISTIOIIEMYCS
YeJIOBEKOM PEOEHKY, Y KOTOPOTrO IMarHOCTUPOBAH OCTPhIH TMMboOIacTHbIN Jietiko3 (ALL).

CocTosITeTbHOCTh Tepamuu ¢ ucrojibzoBanueM CD19xCD3-0ucnenupuieckoro
OJTHOLIETIOYEYHOTO AHTUTEJIAa MOKHO KOHTPOJIMPOBATh MOCPEACTBOM IIMPOKO U3BECTHBIX,
CTAHIAPTHBIX CIIOCOOOB ISl COOTBETCTBYIOIIMX KATErOpyi 3a00JIeBaHUIA: B ClTy4yae Teparnuu
1t B-knnerounoro ALL MOXeET UCITOIBb30BATHCS AHAJIU3 C UCITOJIb30BAHUEM KJIETOYHOTO
coptepa ¢ Bo30yxaenueM ¢uryopectieHuyu (FACS), aciiupanyst KOCTHOT'O MO3ra U pa3IMuHbIe,
crienUIHbIE JJI5 JIeMKO03a, KJIMHUYEeCKHEe XUMUUYECKUE TTAapaMETPBI, U IPyTrHe, IUPOKO
W3BECTHBIC, CTAHJAPTHBIE CIIOCOOBI, U3BECTHBIE B JAHHON 001acTH TeXHUKHU. CITOCOOBI U
CpeACTBa ISl OIPEeJICIICHUS COCTOSIHUS MMHMMAJIbHOTO OCTaTOYHOTO 3aboneBanus (MRD)
OIKCAHBI 3/1ECH.

[utotokcuueckyro akTMBHOCTE CD19xCD3-0ucrenupruieckoro o JHONEMOYeUHOTO
AHTUTEJIA MOKHO OMPEIETIUTD C TOMOIIBIO CIOCOOOB, U3BECTHBIX B JAHHOM 00JIACTU TEXHUKH,
¥ CIOCOOO0B, MPOWILTIOCTPUPOBAHHBIX, HAITpUMep, B WO 99/54440, WO 2004/106381, WO
2007/068354.

B npennodTuTeibHOM BapuaHTE OCYILECTBIICHUS (hapMalleBTUYECKHX CITIOCOOOB U CPEJICTB
1o HacroseMy uzooperenuio ALL u3 B-kieTok-npeaiecTBeHHUKOB Y peObeHKa(IeTeit)
SIBIISIETCS PELUIUBUPYIOIIUM W/WJIA PE3UCTEHTHBIM K JIeUeHUI0. [Ipu ucnosb30BaHUM
COBpEeMEHHOTr 0 jieueHuss ALL B 1eTCKOM BO3pacTe CTeNneHU 0ecCOOBITUMHON BEIKMBAEMOCTHU
COCTaBJISAIOT NPUOIIU3UTENIBEHO 75%. CieqoBaTenbHO, 25% MauMeHTOB NEPEHOCIT PELUIUB,
HECMOTPS Ha JIEYEHUE, COMMPOBOKIAIONMIEECS TOKCUUHOCTHIO U PUCKOM JIJTSI 3TOPOBBSI.
[TpoGaemsr B tedueHun penuana ALL cOCTOST B pe3UCTEHTHOCTH JIEMKO3HBIX KJIETOK U
CHIKEHUM NIEPEHOCUMOCTH IETbMHU BTOPOTO LUKJIA JIEYEHUS MOCIIE TOTO, KAK OHU YXKE
MOJIYYWJIM MHTEHCUBHYIO TEPAIUIO NIEPBOM JIMHUM, YTO IPUBOJAUT K MEHBIIIEH CTENIEHU
peMuccum, a TaKKe 00JIbIIEH YACTOTE BOSHUKHOBEHMUS ITOCIEAYIOLIEr0 PeUUANBA U XYALIEMY
ucxony B 1iesioM. B Takom ciydae 7j1d BbI30Ba BTOPOM MOJTHOM PEMUCCUM BECbMA BaXKHA
uHTeHcuunupoBanHas noymxumuotepanus (Henze G, von Stackelberg A, Relapsed acute
lymphoblastic leukemia. In: Childhood Leukemias, C-H Pui ed. Cambridge: Cambridge University
Press; 2006, p. 473-486). Mlcionb3yeMblii 34€Ch TEPMUH «PE3UCTEHTHBIA K XUMUOTEpAIUU W/
WJIM TPAHCIUIAHTALUMU aJUIOTEHHBIX CTBOJIOBBIX KJIETOK» O3HAYaeT, uTo pebeHok ¢ ALL
SIBJISIETCS] PE3UCTEHTHBIM K 3TUM TePAIUsIM U TTIO3TOMY IEPEHEC PELUAMB I1OCIIE OOIIETPUHSITOTO
smeuenust ALL. Takxe mpeaycMaTpuBaeTCs, 4TO JETSAM, IEPEHECIIUM PELUIAMB ITOCIIE JICUCHUS
CD19xCD3-6ucnennpuyeckum OJHOLUEITOYEYHBIM AHTUTEIOM, Ha3HAYaeTCs OJIMH UK 00Jiee
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JTOTIOJTHUTEIBHBIX [IUKJIOB JICYEHUSI YKAa3aHHBIM aHTUTEIIOM JIJIs1 TOT'O, UTOOBI TIePEBECTH
MOIBEPraeMbIX JI€UEHUIO AeTer B MRD-HeratuBHOE COCTOSIHUE. Y Ka3aHHBIE MAUEHTHI MOTYT
OBITh 3aTEM IOJIBEPTHYTHI, HATPUMEP, BTOopoit ajtoreHHon HSCT.

Kaxk mokaszaHo B cieayromux nmpuMepax, papMareBTHIeCKUe CITIOCOOBI U CPEICTBA 10
HACTOSIIIEMY U300PETEHUI0 OCOOEHHO MOAXOIST JJIS JICUSHUS IETeH, PE3UCTEHTHBIX K
0oOIIeTPUHATHIM TeparmusiM it ALL. X0oTs yka3aHHbBIE AETH ObUIM IMOIBEPTHYThI
VHTEHCUBHOMY MPEABAPUTEIIBHOMY JIEUEHUIO C UCITOJIb30BAHUEM KAaK XUMHOTEPAIIUU, TAK U
TPAHCIUIAHTALMU aJUIOT€HHBIX CTBOJIOBBIX KJIETOK, MAIIMEHTHI IEPEHECTIU PELMANB HECKOJIBKO
pas. [ToaToMy manueHThbl UMeJM OUYeHb HEOJIATONPUSITHBIN TPOTHO3. OJIHAKO MOCIIE JICUSHUS
CD19xCD3-6ucnenupuyeckum oJHOIETOYSUHBIM aHTUTEIOM MalueHThl 0T MRD-
HETATUBHBIMHU, T.€. IPOJAEMOHCTPUPOBAIIY ITOJIHYIO PEMUCCUIO HA MOJIEKYJIIPHOM YPOBHEM.
HNHuaye roBopsi, ¢ TOMOIIBIO JICUSHUS] OBUTM 3JTMMUHUPOBAHBI KJIIETKU OCTPOTO
TMM$OOIaCTHOIO JICMKO3a U3 OpraHu3Ma pedeHKa JI0 YPOBHS, KOTOPbIM HUKE TIpeiena
o6HapyxeHusi. CaMbIM Ba)KHBIM SIBJISIETCS TO, UYTO KOCTHBIN MO3T AeTel ObLT OCBOOOX/IEH
OT JIEMKO3HBIX KIIETOK.

B nnpeanouTuTebHOM BapraHTE OCYIIECTBIICHUS (hapMaleBTUUECKUX CIIOCOOOB M CPEICTB
10 HACTOSIIIEMY U300PETEHHUIO PE3UCTEHTHBIM K XUMUOTEpANUU W/uiu ajuiorenHoit HSCT
SIBJISICTCS OCTPBIN MM oOIacTHBIN eiko3 (ALL) y pebenka(mereti) B yactu MRD. Muaue
rosops, MRD y nereii ¢ ALL pe3ucteHTHO K XUMHOTEpanuu u/vnm ajainoreHHor HSCT.

[TpenycmatpuBaetcs, 4To GpapManeBTUUECKUE CPEJICTBA U CITOCOOBI HACTOSIIETO
M300peTeHUs TaKXKe MOAXOAAT A5 JICUSHUSI HEJaBHO JUarHocTupoBaHHoro ALL y nereit,
MpY KOTOPOM IPENyCMATPUBAETCS AJIbTEPHATUBA OOIIETPUHATHIM cXxeMaM JieueHust ALL y
JIeTer, TAKUM Kak xumuoTepanus /v amnorennas HSCT.

B nanpHenmeM npearnoYTUTEIbHOM BAPUAHTE OCYIIECTBICHUS YKA3aHHBIA OCTPBII
uM$po0OIacTHBIN JIeHKo3 (ALL) peuuauBrupyeT B Ipeeaax Tpex JIeT OT MOMEHTa
JIMATHOCTUPOBAHMS, TIPEANIOUYTUTEBHO B PEIEIIAX IBYX JIET OT MOMEHTA AUATHOCTUPOBAHUS,
JTaXe MMPEANIOYTUTEIIBHEE B IIPEAEIAX OJHOIO ToAa OT MOMEHTA AUATHOCTUPOBAHUS.
[IpennoyTuTeNnbHO YKa3aHHBIM PEUUAUB SIBIISIETCSI KOCTHOMO3TOBBIM PEUUIANBOM.

TepMuH «XuMHUOTepaIvsi» 0003HaAYaET XMMUOTEPATIHIO, UCIIOJIb3YEMYIO JJIs JICUSHUS
octporo muMdobacTHoro nefiko3a (ALL) y neret. XumMuoTeparnus sBIIsieTCs
MEepPBOHAYAJIbHBIM IMPEAIIOUTUTEIBHBIM JIeueHreM ALL y neteit (cMoTpu, Hanpumep, Pui CH,
Jeha S, Nat Rev Drug Discov 6 (2007): 149-165; Schmiegelow K, Gustaffson G. Acute
lymphoblastic leukemia. In: Cancer in Children: Clinical Management. Voute PA, Barret A,
Stevens MCG, Caron HN (eds). London, UK, Oxford University Press, 2005, p. 138-170; Schmoll,
Hoftken, Possinger, B mpoudtupoBaHHOM Mecte). bosbHCTBO Aeter ¢ ALL oka3biBaroTCs
MOJIyYaroIMMU KOMOUHAIMIO Pa3IMYHbIX JieueHut. [Tpu neuenun ALL y nerteit HeT
BO3MO>KHOCTU XUPYPTrUYECKOr0 BEIOOPA U3-32 PACITPOCTPAHEHUSI 3TI0KAYECTBEHHBIX KIIETOK
1o Bcemy opranuzmy. Kak mpaBusio, IMTOTOKcHMUeckasi xumuoTepanus ajist ALL y nereit
00BEMUHSIET MHOKECTBO ITPOTUBOJICHKO3HBIX CPEJICTB B PA3IMYHBIX KOMOWHALUSIX.
XumuoTtepanus 1yt ALL y teTel COCTOUT U3 TPeX 3TAroB: BBI30BA PEMUCCUU, UHTEHCU(DUKATIAN
Y TTOIJIEP>KUBATOIIECH TEPATTUU. XUMHUOTEPATIMIO TAKKE HA3HAYAIOT 151 3A1UThI HEHTPATIbHON
HEPBHOM CUCTEMBI OT JiekiKko3a. Llenbio BhI30Ba peMUCCHU SIBIISIETCS] OBICTPOE YHUUTOXKEHUE
OOJIBIIIMHCTBA OIMYXOJIEBBIX KJIETOK U BBEJIEHUE PEOEHKA B MOJIHYIO FeMaTOJIOTUYECKYIO
pemuccuro. Ee onpeaensitor kak mpUCyTCTBUE MeHee 5% JIEHKO3HBIX OJIACTHBIX KJIETOK B
KOCTHOM MO3re (4YTO ONpPEAEOT C HOMOIIBIO ONITUYECKON MUKPOCKONUM). [1J1s1 BBI30Ba
PEMUCCUM UCTIONB3YIOT, HAlpUMep, KitopapadbuH, uukiodpochamua, VP16, amcakpuH,
MIPeTHU30H, MeJIdaIaH UM UTapaOuH, OTAeIbHO WK B koMOuHarmu. [1pu untencudukanyiu
WCITOJIB3YIOTCS BBICOKHME 103l XMMUOTEPAIUU C UCITOJIb30BAHUEM MHOKECTBA JIEKAPCTBEHHBIX
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CpEJICTB, BBOJIMMBIX BHYTPUBEHHO, JIJISI TaJIbHENIIIETO YMEHBIIIEHUS OITyX0JIEBOM Macchl. B
TUTTMIHBIX TTPOTOKOJIaX MHTEHCU(DUKAIMU UCTIONIB3YETCSI BUHKPUCTHH, UKITO(pochaMu,
UTapaduH, JayHOPYOUIIMH, 3TOMO3U/I, THOTYaHUH WM MEPKAMNTOIYPHH, Ha3HAYaeMbIC B
BUJIE TPYIII B Pa3IMYHBIX KOMOMHaNUsX. [Tockombky nHOTIA KIeTKU ALL MpOHKUKAIOT B
neHTpabHyI0 HepBHYIO cuctemy (LIHC), 00abIIMHCTBO MPOTOKOJIOB BKIIOYAET JJOCTABKY
XMMHOTEPAIIUU B CIMHHOMO3TOBYIO KUIKOCTb, OOIIEU3BECTHYIO KaK MHTpaTeKaJIbHAs
xumuoTepanus. HekoTopble pakoBble UEHTPBI JOCTABJISIOT JICKAPCTBEHHOE CPEICTBO
Onaroaaps pesepByapy Ommaiis (YCTpOUCTBY, XMPYPTHYECKU pa3MeIIaeMoOMYy IMOJI CKATbIIOM
Y UCITOJIb3YEMOMY JUJTSl TOCTABKHU JIEKAPCTBEHHBIX CPEICTB B CIIMHHOMO3TOBYIO KUJKOCTD U
W3BJICYEHUSI CHUHHOMO3TOBOM KUAKOCTH JJIs pa3JIMYHbIX aHAJIM30B). [{pyrue ueHTpbl Ae1atoT
MHOECTBO JIIOMOAIbHBIX MyHKIUMN, IO MEPEe HEOOXOAUMOCTH, JJIs1 aHATIU3a U IOCTABKU
neueHus. st 3Toi e 0ObIYHO UCTIOIB3YETCSl BBOJAMMBIN UHTPATEKAIbHO METOTPEKCAT
uiy muTapabuH. Llenbio moaaepKuBaroIei Teparuuy SBiIsSeTCs YHUUTOXKEHHE 110001
COXPAHMBIIEHCS KJIIETKU, KOTOpasi He OblJIa YHUUYTOXKEHA MTPU BHI3OBE PEMUCCUU U CXEMAX
MHTEHCU(PUKAIMU. XOTS TAKMX KJIIETOK HEMHOTO, OHU OYyAYT BBI3BIBATH PEIM/INB, €CIIU UX HE
YHUUYTOXKUTH. JIJ1s1 3TOM eI UCIIOJIB3YETCS €KETHEBHO MEPKANITOIYPUH, HA3HAYAEMbII
MepopasibHO, Pa3 B HEJIETIO METOTPEKCAT, HA3HAYAEMbII IEPOPATTBLHO, Pa3 B MECSI S-THEBHbIN
KypC BHYTPUBEHHOT'O BBEJIEeHUS] BUHKPUCTHUHA. [1po10IKUTEBHOCTD MOAAEPKUBAOIIICH
Tepanuu COCTABIISIET 3 TOAA [IJISI MAJIBUMKOB, 2 TOAa [T IEBOYEK U B3POCIbIX. PenuauBel ¢
MOPaKEHUEM LIEHTPAJIbHOW HEPBHOM CUCTEMBI JIeHaT C IOMOIIbIO MHTPATEKAJILHOTO BBEICHUS
TUAPOKOPTU30HA, METOTPEKCATA U IUTapaduHa. Tak Kak CXeMbl XUMUOTEPAITUU MOTYT ObITh
WHTEHCUBHBIMU U JUTUTEIIbHBIMM (4ACTO B T€UEHUE MPUOIM3UTEIBHO 2 JIET B CIydae
npotokosoB GMALL UKALL, HyperCVAD uimu CALGB; B TeueHre npuOIM3UTENIBHO 3 JIET
JUTs1 My)4uH B TpoTokojiax COG), MHOTHE NALMEHTHI UMEIOT BHYTPUBEHHBIN KaTETEP,
BBEJICHHBIN B LIGHTPAJIbHYIO BEHY (Ha3bIBa€Mbll IIEHTPaAJIbHBIM BEHO3HBIM KATETEPOM WIIU
kaTeTepoM XuKMaHa), uiu Portacath (koHycooOpa3Hoe HEOOIbIIIOE YCTPONUCTBO C CUITMKOHOBOM
HOCOBOM YaCThI0, KOTOPOE XUPYPTUUECKH BHEJPSIOT MO KOXKY, OOBIYHO OKOJIO KITFOUHIIBI).
OnHaKO XUMHOTEPAMUSI OCTAETCSI BBICOKOTOKCUUHOM MPOLEypOr, 0OCOOEHHO 151 JETEH.

[TaupeHTs MOTYT IEpEHOCUTH petuauB ALL nocnie nepBoHayaibHOM TEPATTUU W/WIIU CTATh
PE3UCTEHTHBIMHU K XUMHOTEpaANuu nocie jgedeHus. Jletu ¢ ALL, pe3ucCTeHTHBIE K
XUMHUOTEPAIUU, UMEIOT SIBHO HEOJIarONMPUSATHBIN IPOTHO3. B yacTHOCTH, HEOIArONIPUSTHBIM
SIBIISIETCA MPOTHO3 I fetert ¢ Ph+ ALL vim ALL ¢ Tpanciokauysmu t(4;11), KoTopbiit
MOJIBEPraJiv JICYEHUIO TOJIBKO C UCIOJIb30BaHueM xuMmuoTepanuu. [lockonabky ciocod
HACTOSIIETro U300peTeHus criocoOeH nepeBectu AeTelt ¢ ALL B MRD-HeraTuBHOE COCTOSIHUE,
OH 0COOEHHO ITOJIe3CH IS JISUSHUS MAlMeHTOB ¢ ALL, pe3MCTEeHTHBIX K XUMUOTEPAITMU U/YIU
amoreHHor HSCT. BBuay 3TOro TepMUH «pPE3UCTEHTHBIN K XUMUOTEPAIIAN W/UITY AJITIOTEHHON
HSCT» 0603Ha4aeT pe3uCTeHTHOCTH KIIETOK OCTPOro TMM(OOIIaCTHOTO JIeHKo3a K
xumuoTepanuu n/ninm ajmnorenHo HSCT.

Hcnonb3yeMblii 371eCh TEPMUH «TPAHCIUIAHTALMS aJIJIOT€HHBIX FEMOITO3TUYECKHX CTBOJIOBBIX
kietok (HSCT)» o3HauaeT TpaHCIUIAHTALMIO AJUIOTE€HHBIX TEMOIIO3TUYECKUX CTBOJIOBBIX
kireTok (HSCT) v TpaHCIUTaHTalUI0 KOCTHOTO MO3Ta, KOTOPas SIBJISIETCA MEIULMHCKOU
MPOLEAYPOI B 001aCTH I'eMATOJIOTUM M OHKOJIOTHH, KOTOpas BKIIIOUACT TPAHCIIAHTAIIO
reMONO3TUYECKUX CTBOJIOBBIX KJIETOK(HSC). Hale Bcero ee BBIMOIHAIOT B ClTy4ae MaUeHTOB
¢ 3200J1€BaHUSIMU KPOBHU WJIM KOCTHOT'O MO3Ta UJIM HEKOTOPBIMU TUITA PaKa, TAKUMHU KaK
ALL. bonmpumacTBO penunueHToB HSCT ABISAIOTCSA MaqUMEHTAMMU C JIEMKO30M (HAaIIpuMep,
ALL), KOTOPBIM MOTJIO OBbI TOMOYb JIEUEHHE BEICOKUMH JO3aMH XUMHUOTEPATTUM UJIU OOJTydYeHHE
Bcero Tena. AmnorenHass HSCT netsm ¢ ALL onmcana, Hanpumep, B Schrauder A, et al. (Bone
Marrow Transplantation 41 (2008): Suppl2 S71-74). OnHako TpaHCIUIAaHTAIMS aJIJIOTEHHBIX
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CTBOJIOBBIX KJIETOK OCTAeTCS OTIACHOM MPOIey POk, 0OCOOEHHO IS ASTEH.

Hcnonb3yemsblii 30€Ch TEPMUH «ITOAXOASIINNA TSI TPAHCIUIAHTALMU AJJIOT€HHBIX
reMOTIO3TUYECKUX CTBOJIOBBIX KJIeTOK (HSCT)» 03HavaeT, 4To TpaHCIJIAHTAIMS aJUIOT€HHBIX
CTBOJIOBBIX KJIETOK SIBJISIETCSI HEOOXOAuMON Tepanueit 1ist pedenka ¢ ALL. B tex cinyuasx,
korja pedeHok ¢ ALL siBIsieTCS MOAXOSIINUM JIJTSI TPAHCIIAHTALMU aJIJIOT€HHBIX CTBOJIOBBIX
KJIETOK, MOTYT MPeyCMaTPUBATHCS CIISIYIOIME IBa BapUaHTa pa3BUTHS coObITHI. Bo-
MIEPBBIX, B OJTHOM BapUaHTE OCYIIECTBIICHUs (DapManeBTUUECKUX CITOCOOOB U CPEJICTB I10
HACTOSIIEMY U300PETEHUIO MOXKET UCTIONTb30BaThCs BBeeHHe CD19xCD3-0ucnenuduieckoro
OJHOLEMOYEYHOT 0 aHTUTENIA (CaMOr0 IO ceOe WU MPENOUYTUTETLHO B BUIE
dbapmaneBTUUECKON KOMITO3UIMK) [IJ151 3aMEIICHUSI TPAHCIUIAHTALUY AJJIOTEHHBIX CTBOJIOBBIX
KJIETOK, UCTIOJIb3yeMOI B KaUeCTBE OOILIENTPUHSATOM Teparuu s Aetei ¢ ALL, moaxoasimx
JUTS TPAHCIUTAHTAUK. 3HAYMT, CIIOCO0 HACTOSIIEr0 U300 PETEHUS MOXKET IPEAOTBPATUTH
PUCKU 115 310pOBbs JieTelt ¢ ALL, cBsizanHble ¢ ajutorenHot HSCT. Kpowme Toro,
npuoan3uTenbHO 30% MOABEPrIIMXCS TPAaHCIIAHTAUMK AeTer ¢ ALL 0OBbIUHO MepeHOoCsT
PEeUMAUB TOCIe TPAHCIUIAHTAIMU. 3HAYUT, CIOCOO HACTOSIIET0 U300PETEHUS MOXKET
WCITOJIB30BATHCS JJIS1 JICYEHUS 3TUX MAUEHTOB. B aJIbTepHATUBHOM BapUAHTE OCYLIECTBIICHUS
3a HenpepbiBHOM UH(GY3uelt CD19xCD3-0ucnenndruyeckoro oHOLENOYEYHOTO aHTUTENa
pebenky ¢ ALL MOKeT ciieIoBaTh TPAHCIUIAHTALUS AJJIOTEHHBIX CTBOJIOBBIX KJIETOK. B aTOM
BapUaHTE OCYIIECTBIICHUS BBe/IeHUE (hapMalleBTUUECKOM KOMITO3UIUH, BKITIOUAIOIIEH
koHCTpYKIMo CD19xCD3-6ucnenupruyeckoro o JHOIEMOYeUHOT'0 AaHTUTENA, MOXKET
WCII0JIb30BAaThCS U1 IIEPEBOAA COCTOSIHUSA AeTer ¢ ALL, moaxoadimmx Aj1sl TPaHCIUIaHTaLWH,
B MRD-HeraTuBHOE COCTOSTHUE /IO OCYIIIECTBIICHUS TpaHCIUIaHTaluK. Takum o6pazoM, criocod
HACTOSIIET0 U300PETEHUSI MOKET UCIIOIBb30BATHCS 171 ycTpaHeHust MRD, koTopoe mpuBOAUT
K MEHBIIIEMY PUCKY PEUUAMBA, YEM JICUCHHUE C UCIIOJIb30BAHUEM TpaHCIUIaHTauuu MRD-
MMO3UTHUBHBIX MMAIIMEHTOB. B ciaeayronmx mpuMepax mpeacTaBieH peOoeHoK (TmanueHT 1),
KOTOpPOro cHayaja nepeseiaud B MRD-HeratuBHOe COCTOSIHUE B PE3YJIbTATE JICUEHUS
CD19xCD3-6ucnenupuyeckuM OTHOLEITOUESYHBIM aHTUTEIOM, C ITOCIEAYIOIIEH allsIOTeHHON
TpaHciutantanuen. 1o cux nop (Hosi6pb 2009) sToT pedbeHok Bee eie saBisercss MRD-
HETaTUBHBIM.

Hcnonb3yemblil 3/1eCh TEPMUH «HE MOAXOISIINE 151 TPAHCIUIAHTALMU AJUIOT€HHBIX
FEMOITO3TUYECKUX CTBOJIOBBIX KJIeTOK (HSCT)» mpeaHa3HayeH oy TeX JETEH, B Cllydae
KOTOPBIX TPAHCIIAHTALMS AJULIOTEHHBIX CTBOJIOBBIX KJIETOK HE SIBIISIETCS ITPEAIIOUYTUTEIIbHBIM
seuenreM ALL, Harpumep, o MeIUUMHCKUM ITpudrHaM. He uckimrouen Takxe ciayyai, koraa
B HAJIMYUU HET MMOAXOIALIEr0 JOHOPA A1 TPAHCIUIAHTALMU AJUIOTE€HHBIX CTBOJIOBBIX KJIIETOK.

COOTBETCTBEHHO, B OJTHOM BapUaHTE OCYIIECTBICHUS OCTPbIN JIMM(POOIACTHBIN JIEHKO3
(ALL) siBiIsieTcsl pe3UCTEHTHBIM K XuMuoTepanuu u/unu amtoreHHot HSCT y nereit, He
MTOJIXOJISIIMX UK OOJIbIIIe He TOAXOAAIMX 11l ajutorenHoit HSCT. Hanpumep, KJIMHUUECKOe
COCTOSIHUE peOEHKA MOXKET OBITh HACTOJIBKO IJIOXKUM, YTO HEJb3s OBLIO OCYIIECTBIISITh
TPAHCIUIAHTALMIO AJJIOTEHHBIX CTBOJIOBBIX KJIETOK 110 MEAULMHCKUM IIPUUUHAM.

[TauueHrT 1, npencTaBiIeHHBIN B CAEAYOUIUX IPUMEPAX, HE MMOAXOINI IJTI TPAHCIUIAHTALUH
aJIJIOTeHHBIX CTBOJIOBBIX KJIETOK 10 JiedeHust CD 19xCD3-6ucnenubuieckuM oTHOIETIOUEYHBIM
AHTUTEJIOM BCIIEJICTBUE €T0 IUIOXOT0 COCTOSIHUSA 310POBbi. B TakoM ciyuae JieueHue
CD19xCD3-6ucrienuduyueckuM OTHOLETTOYSUHBIM aHTUTEIOM OOecIieYMBaeT HOBBIN ITOIXO/T
K jJeueHuto ALL y nerei.

Jlo HacTosero BpeMerr ALL o3Havas mpuroBop s AeTer, PE3UCTEHTHBIX K
XUMHUOTEpAIUU U He moaxoastmux 1715 astoreHHoit HSCT. Crioco6 HacTosiero u3o0pereHust
BIIEPBbIE 00ECIIEUMBAET JICUEHUE 3TOM MOMYJISILUU AETEN, TPU KOTOPOM YCTPAHSIETCS
MHHUMaJIbHOE OcTaTouHOoe 3a0o0neBanue (MRD), KoTopoe MHaue MOTJI0 Obl BBI3BATh PELUINB
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U, B KOHIIE KOHIIOB, YOUTbh YKa3aHHBIX MalMEHTOB.

B npenenax o6pema apmManeBTHUECKUX CIOCOOOB 1 CPENICTB O HACTOSIIEMY U300 PETEHUIO
HaxoauTcs BBeieHUe KOHCTPYKIMKU CD19xCD3-6ucnenyduueckoro ogHOIEIOYeYHOTO
a”HTurena aetsMm ¢ ALL, KoTopble IOIyYrsIi XMMUOTEPATIUIO, OTAEIBHO WUJIM B COUETAHUU C
TPAHCIJIAHTAMEN aJITTOTE€HHBIX CTBOJIOBBIX KJIETOK, M IEPEHECIIA PELUIMB MOCTIE 3TOTO.

B apyrom npeAanouTuTeIbHOM BapruaHTe OCYIIECTBIIEHUSI CTIOCO0 HACTOSIIETO U300 PETEHUS
MpEeAHA3HAYEH JJ151 JICYEHUS], YMEHBIIIEHUS UHTEHCUBHOCTHU WM YCTPAHEHUSI MUHUMAIIbLHOTO
ocraTouyHoro 3abojeBanus (MRD) y pebenka ¢ ocTpbIM TuM(poOIaCcTHRIM JIetiko30M (ALL).

TepMmun «MUHUMAJIbHOE OcTaTOouHOE 3aboneBanue (MRD)», kak 37ech onpeaensercs,
ABJISETCS] TEPMHUHOM, UCIIOJIb3YEMBIM IOCIIE JIEYEHHUS, HAIIPUMEDP, XMUMHUOTEPATIEBTUUECKUMU
CpEeICTBAMMU, KOTJIA JIEHKO3HBIE KIIETKM HEJIb3S BBISIBUTh B KOCTHOM MO3I€, UCIIOJIb3Y sl
CTaHJapPTHBIC AaHAJIU3bI, TAKKME KaK MUKPOCKOIUYECKHE CTOocOoObI. [IpennouyturensHo, 6osee
YyBCTBUTEIIbHBIC aHAJIU3bI, TAKUE KaK TPOTOUYHAS IUTOMETPHS (crtocoObl Ha ocHOBe FACS)
uiu nojmMepHas nenHas peakiust (ITL[P), 1oJxHBI MCMIOIB30BATHCS [IJ1SI TOTO, UTOOBI HAUTH
JI0KA3aTeIbCTBO TOTO, YTO JICMKO3HbBIE KIIETKH OCTAJIMCh B KOCTHOM Mo3re pebenka ¢ ALL.
KonkpeTtHee, mpucyTCTBUE JIEHKO3HBIX KJIETOK HA YPOBHE, KOTOPbIN HUKE HIUTOJIOTUYECKOTO
npenaesna BeIABICHUS (5% JIEMKO3HBIX KJIETOK), MOJy4aeT ONpPeaeI€HNe «xMUHUMAIbHOTO

ocraTouyHoro 3a6ojieBanus (MRD)». Eciiut MRD He BuIsBIIsIETCSA (<10'4, T.€. MeHblIIIE |

Jeitko3HOM KteTky Ha 10* k1eTok KocTHOrO MO3ra, noarommMXCs 00HapYKEHUIO), JOCTUTHYTA
MOJIHASI PEMUCCUSI Ha MOJIEKYJISIPHOM ypoBHE (MRD-HeratuBHOCTh Miin MRD-HeratuBnoe
cocrosinue). [Ton «MRD-TTIO3UTUBHBIM COCTOSIHUEM», KaK 3/1€Ch ONPEACIISETCH,
MoJApa3zyMeBaeTCsl CUrHall, onpeaesemblii ¢ momolnbio ITLP umu FACS, npeBbliaroniyi
MPEAEIT BBISIBJICHUS UJIW KOJIMYECTBEHHBIN TOPOT. [Tog «MRD-HeraTuBHbBIM COCTOSIHUEM»,
KaK 3/1€Ch OIPEIEIAETCS, IOAPA3yMEBAETCS CUTHAJ, KOTOPbIN HUXKE MTPE/IEa BbISIBICHUS WU
KOJIMYECTBEHHOT O nopora, onpeaeisembii ¢ momoupsio [P wim FACS. IIporanoctuueckoe
3HAY€HUE KOJIMUECTBEHHOTO ONPEIEICHUSI MUHUMAIbHOTO OCTATOUYHOTO 3a00JI€BaHUS IIPU
ALL y nereit 6pu10 onMcaHno, Haripumep, Bader u ap. (J. Clin. Oncol. 27 (2009): 377-384) unu
Eckert u ap. (Lancet 358 (2001): 1239-1241). CoctosiHre MRD MOHO ONIpeiesTUTh C TOMOIIILIO
a”Hamm3a ¢ ucnojb3zoBanueM ITLIP uinu FACS, B KOTOpOM KOJIMYECTBEHHO ONPEACIISIOTCS
XapaKTEPHbIE UUTOTCHETUUECKUE OTKIIOHEHHUS], YKA3aHHBIE 3/1E€Ch, W/WUJIN PEAPAHKUPOBKU
T€HOB UMMYHOTJI00yIMHOB UK T-kieTounbix penentopoB (TCR). Hampumep, ¢ momoIibio
a”anu3a ¢ ucnosb3oBanueM [P MOXXHO BBIABUTH TPAHCKPHUIITHI CIIUSIHUS, TAKHAE Kak ber/
abl, uim TpaHcnokauuu t(4;11), a Takxke cBoeoOpa3Hble KJIOHAJIbHbIE peapaHKUPOBKU T€HOB
umMyHor100yuHoB (IgH) w/unu T-kinetounsix penentopos (TCR).

Kaxk noka3zaHo B cienyrommx npuMepax, B pesyibrare geueHuss CD19xCD3-
oucrepUUEecKUM OTHOLETIOUYEYHBIM AaHTUTEJIOM, OITUChIBAEMbBIM 3/1ECh, BCE KJIETKU OCTPOTO
TUMGOOIIACTHOTO JIEHKO3a MOKHO OBLIO 3JTMMUHUPOBATH U3 OpraHu3Ma feteii ¢ ALL,
BCJIE/ICTBUE YET0 MOTJIa OBITh IOCTUTHYTA MOJIHAS PEMUCCUS HA MOJIEKYJISIPHOM YPOBHE (T.€.
MRD-HeraTuBHOE COCTOSIHHUE).

[ToBTOPpSAIOIIKECS XPOMOCOMHBIE OTKJIOHEHUS B 3]I0KAYECTBEHHBIX KJIETKAX IETEH U
B3POCIIBIX MAUEHTOB C OCTPHIM JIUM(POOTACTHBIM JIEHKO30M SIBJISIIOTCS ITPU3HAKAMU
3aboneBanus (Harrison and Foroni, Rev. Clin. Exp. Hematol. 6 (2002), 91-113). Cnienudgudeckue
abeppaluuu, KOTOPbIE YaCTO CIIY)KAT MPU3HAKOM 3aKOHOMEPHBIX, JISKAIIUX B OCHOBE
MOBPEXKACHUI HA MOJIEKYJIIPHOM YPOBHE, MOTYT IOMOYb B JUATHOCTUPOBAHUU WUJTU JAXKE
YCTAaHOBUTH IMATHO3 U ONPEJEIUTh ONTUMAIIbHYIO Tepanuio. B ciiyyae ALL y nerelt 6pu1u
UACHTU(PUIMPOBAHBI MHOTOUUCIIEHHBIE IMTOTEHETUUECKHE ITOITPYIITBI HU3KOTO U BLICOKOTO
PUCKA, KOTOPBIE PETYJIIPHO UCTIOJIB3YIOTCS JJ11 OTHECEHUS TTALIMEHTOB K KOHKPETHBIM
tepanuaMm (Pui and Evans, N. Engl. J. Med. 354 (2006), 166-178). B cnyuae ALL y B3pocibIx
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POJIb UUTOTEHETUKH B JICUEHMH MTALMEHTOB ObLIa, IIIaBHBIM 00pa3oM, choKycHUpOoBaHa Ha
MpUCyTCTBUM (prmaenbhuiickoi (Ph) XpoMocoMBbI, KOTOpast OOBIYHO BO3HUKAET B PE3YJIbTATE
TpaHcinokauuu t(9;22)(q34;q11.2) u npuBoaut k cimsinuio BCR-ABL (Faderl et al., Blood 91
(1998), 3995-4019). XoTs ob1ast yactora BO3HUKHOBEHUS! Ph+ ALL y B3pOCIIbIX COCTABIISIET
NpUOIN3UTENBHO 25%, CYIIECTBYET €€ CBSI3b C BO3PACTOM, M OHA Bo3pacTtaeT 10 6oiee 50%
cpeau nayueHToB crapiie 55 et (Appelbaum, American Society of Clinical Oncology 2005
education book. Alexandria: ASCO, 2005: 528-532). JIpyrue uuTOreHeTUYECKHE TPAHCIOKALNH,
CBSI3aHHBIE CO CIEU(PUIECKUMHU MOJIEKYJISIPHO-T€HETUUECKUMU OTKJIOHEHUSIMU IIPU OCTPOM
mumpoObacTHOM setiko3e (ALL), mpeacraBiieHbl B Tabmmie 1, a Takke onucanbl Schultz u
Ip. uim Bader v ap., B IpOUMTUPOBAHHOM MECTE.

Tab6muna 1
Llurorenernueckas TpaHCIOKALUS MosneKyIsipHO-TeHEeTUUECKOE OTKIIOHEHUE
t(9;22)(q34;q11) BCR-ABL causiaue (P185)
t(12;21)CRYPTIC TEL-AMLI crnusiHue
t(1;19)(q23;p13) E2A-PBX cnusinue
t(4;11)(q21;q23) MLL-AF4 cnusinue
t(8;14)(q24;932) IGH-MYC cnusinue
t(11;14)(p13;q11) TCR-RBTN2 cnusinue

[{uTorenernka mpru3HaBajaach BO BCEBO3PACTAIONIEN MEPE B KAYECTBE BAXKHOTO
nporHocTuyeckoro ¢gakropa ucxoaa ALL (Moormann et al., Blood 109 (2007), 3189-3197).

HexkoTtopsie nuToreHeTMUECKKEe MOATUITBI UMEIOT O0Jiee HeOIarONMPUSITHBIN IPOTHO3, YeEM
npyrue. OHu, HAIPUMED, BKITIOUAIOT:

(i) Tpancnokauust Mexay XxpoMocoMamu 9 u 22, punaaenbduiickast xpomocoma (Ph+),
BcTpeuaercs y npubimsutenbHo 20% B3pocibix U 5% netedt ¢ ALL.

(i1) TpaHcrnokauust Mexay XxpoMocoMamu 4 1 11 BcTpevyaercs y NpuOIu3UTenbHo 4%
MMAUEHTOB M Yallle BCEro y MJIAJICHLEB BO3PACTOM MEHbIIIE 12 mecsLes.

PeapanxupoBKrY UMMYHOTJIOOYIMHOBBIX T€HOB WA peapaHXKUPOBKU T€HOB T-KJI€TOUHBIX
petentopoB (TCR) u ux pons B ALL onvcaHbl B JaHHOM 00J1aCTH TEXHUKH (CMOTPH, HAIIPUMED,
Szczepanski et al., Leukemia 12 (1998), 1081-1088).

B apyrom npeAano4TUTeIbHOM BapUaHTe OCYIIECTBICHUS (hapMaleBTUUECKUX CIIOCOOOB
Y CPEJICTB I10 HACTOSIIEMY U300PETeHMIO YKa3aHHbIN pedeHok ¢ ALL sBisercs MRD-
MMO3UTUBHBIM MPU MTOJIHON TEMATOJIOTUYECKON PEMUCCHH.

ITox TepMUHOM «pPEMUCCUSI» WITH «IIOJIHASI TEMATOJIOTUYECKASI PEMUCCHST» CIIEAYET TOHUMATh
OTCYTCTBUE JJAHHBIX O 3a0o0eBanuu ALL mocie cTaHaapTHOTO JICUSHUS], HAIIPUMED, TOCIIE
XUMUOTEPATTUM W/WIIA TPAHCIUIAHTALMU. DTO O3HAYAET, UYTO B KOCTHOM MO3T€ COJIEPKUTCS
MeHee 5% OIaCTHBIX KJIIETOK, OTIPEIEIISIEMBIX C TIOMOIIIBIO ONITUYECKON MUKPOCKOTINHY, YPOBHU
KJIETOK KPOBHU HAXOJISITCS B TPAHULAX HOPMbBI U OTCYTCTBYIOT ITPU3HAKHU UM CUMITTOMBI
3a0oseBanust ALL. Tem He MeHee, He UCKITIOUEHO, UTO ObLJIO HEBO3MOKHBIM 3JIMMUHUPOBAHUE
BCEX JICMKO3HBIX KJIETOK M3 opraHu3Ma. Takol MauyueHT, jiss KOTOPOro XOTs U Oblia
OIpeesIeHa CTAAUs HAXOXKICHUS B PEMUCCUU UJIU ITIOJTHOW F'eéMaTOJIOTUUECKON PEMUCCHUH, BCE
eute siBisieTcss MRD-MTO3UTUBHBIM. DTH OCTAIOLIUECS] OITYXOJIEBBIE KJIETKU MOTYT BbI3BATh
Pa3BUTHE PELUANBUPYIOLIETO JieliKo3a. DPapManeBTUYECKUE CPEICTBA U CITOCOOBI HACTOSIIIIETO
M300PETEHUS MOTYT UCIIOJI30BATHCS ISl YHUUTOXKEHUS 3TUX OCTAIOIIMXCS OITYXOJIEBBIX
KJIETOK JIJISl TOTO, YTOOBI MPETYNPEAUTD PELUINUB JIEMK03a, BOSHUKAIOIIWHI U3 HE BBISBIISIEMbIX
JIEMKO3HBIX KJIETOK, OCTAIOIIMXCS B OpraHu3Me Mocjie NepBUYHOM Teparnuu. Takum o0pazom,
(dhapManeBTUYECKUE CPEACTBA U CIIOCOOBI IOMOTAIOT MPEIYTIPEIUTh PEIUINB 3a00IeBaHUS
y nerer ¢ ALL.

Hanpotus, «1moiHas peMuccus Ha MOJIEKYJIIPHOM YPOBHE» O3HA4YA€T OTCYTCTBUE JJTAHHBIX
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I10 JIEMKO3HBIM KJIETKaM B OUOIICUSIX KOCTHOI'O MO3Ta, JaXKe ITOCIIE UCIIOJIb30BAHMS OUEHb
YyBCTBUTEIBHBIX AHAJIM30B, TAKUX KaK aHanu3 ¢ ucnonb3oBanueM [11[P winu FACS. Muaue

roBops, eciiui MRD He BbISIBIISIETCS (<10'4, T.€. MEHBIIIE OJHOM JIEHKO3HOM KJIETKU Ha 10*
KJIETOK KOCTHOTO MO3ra), IOCTUTHYTA ITOJIHASI PEMUCCHSI HA MOJIEKYJIIPHOM YPOBHE.

B apyrom npeanouTuTeIbHOM BaprUaHTE OCYIIECTBICHUS (hapManeBTUIECKUX CITOCOOOB
U CPE/ICTB T10 HACTOSIIEMY NU300pETEHUIO BBEICHNE YKa3aHHOM (papManeBTUUECKOM
KOMITO3WIUU IEPEBOAUT MO3UTUBHBIN IO MOKA3ATEII0 MUHUMAJIbHOTO OCTATOYHOTO
3a0051eBaHus OCTPhIN MMMGOOIacTHBIN Jeiiko3 (ALL) y neteit B MRD-HeraTUBHOE COCTOSIHHE.

B apyrom npeanoYTUTEIbHOM BapHaHTEe OCYIIECTBICHUS (hapMaleBTUIECKUX CIIOCOOOB
Y CPEJICTB 10 HAcTosIEeMYy M300peTeHro MRD ompenessioT ¢ HOMOIIBIO KOJTUYECTBEHHOTO
OIIPEIEIIEHUS 10 KpaiHen Mepe OHOTO(OM) U3 UTOTEHETUYECKMX OTKJIOHEHUN UITU
peapaHXUPOBOK, BHIOUPAEMBIX U3 TPYIMIIbI, COCTOSIIEH U3:

t(12;21)[TEL-AML1];

t(1;19)[E2A-PBX];

t(4;11)[AF4-MLL];

t(9;22)[BCR-ABL];

TUTIEPIUTIIOUIUM UIIK OJTHOBPEMEHHOU TPUCOMUM XpoMocoM 4, 10 u 17;

TUIIOAUILIOUINH (T.€. MEeHbIIE 44 XpOMOCOM);

peapaHXUPOBOK UMMYHOTJIOOYJIMHOBBIX '€HOB; U

peapaHkupoBOK reHoB T-kineTouHbix penentopoB (TCR).

MRD ornpeaensroT ¢ HOMOIIBIO KOJIMYECTBEHHOTO ONIPEICIIEHHUS 110 KPAMHEN MEPE OJTHOT'O
U3 CcIeayromero: (i) XxapakTepHbIX IMTOTEHETUUECKUX OTKIIOHEHUH, YKa3aHHBIX 3/1€Ch, TAKUX
Kak TpaHciokanuu t(12;21)[TEL-AMLI1], t(1;19)[E2A-PBX], t(4;11)[AF4-MLL], Tpancinokauust
t(9;22)[BCR-ABL]; runepauruionivs (Ui OJJHOBpEMEHHas TpucoMusi xpomocom 4, 10 u 17;
TUITOTUTUTOWINS (T.€. MEHbIIe 44 XpOMOCOM); WIH (ii) peapaHXUPOBOK UMMYHOTJIOOYJTMHOBBIX
TE€HOB WM peapaHkKupoBoK reHoB T-kieTounsix perentopoB (TCR), cMOTpH TakkKe TaOIUIy
1. ITpeanouyTuTeIbHO YKa3aHHOE KOJIMYECTBEHHOE OIpeAe/IeHHE YKAa3aHHBIX IUTOT€HETUUECKUX
OTKJIOHEHUI WUJTM PEAPAHKUPOBOK BBITIOIHSIOT ITOCPENCTBOM HUCIIOIb30BAHUS, HAITPUMED,
aHanuza ¢ ucroynb3zoBanueM ITL[P umu FACS.

Cnoco6 HacToAILEro U300peTEeHUsI 0OECIIEUMBAET TEPATIEBTUYECKUI ITOIXO/ K JICUEHUIO,
YMEHBIICHUIO UHTEHCUBHOCTHU WM YcTpaHeHuio MRD, yMeHbIast MM 1axe yCTpaHsisi, TeM
caMbIM, PUCK peryamBa s pedenka ¢ ALL. ITpumedyatenpHoO, YTO 4O CHX IIOP B HAJTUYUU
elie He ObLUIO CITIOCOOHOrO0 K M3ieueHuto ieueHuss MRD y nerert ¢ ALL.

B apyrom npeanouTuTeIbHOM BapyUaHTE OCYIECTBIICHUS (hapManeBTUHIECKUX CITOCOOOB
Y CPEJICTB I10 HACTOSIIIEMY U300PETEHUIO Y YKa3aHHOTO pedeHka, umeromiero MRD,
JIEMOHCTPUPYETCS] CUTHAJI B OTHOILLIEHUM HAJIMYMS IMTOT€HETUYECKOTO OTKIIOHEHMS,
MPEBBIIAIOLIMHI TpeAesl OOHAPYKEHUS, W/WIIH 110 KpalHEe! Mepe OJUH MapKep Ha

peapaHKUPOBKY C UYBCTBUTEIIBHOCTHIO >10™, [TpeanouturensHo, MRD onpenenstor ¢
MOMOIIBIO aHaJIM3a ¢ ucnojb3oBanuem I1LP u/umm FACS.

XapaKTepHbIe IMTOT€HETUYECKUE OTKIIOHEHHUS, YKa3aHHBIE 3[1ECh, BKIIIOYAIOT, HAIIPUMED,
TpaHcnokauuu t(12;21)[TEL-AML1], t(1;19;)[E2A-PBX], t(4;11)[AF4-MLL], t(9;22)[BCR-
ABL], runepavruionivio (Uim TpUCOMUIO XpoMocoM 4, 10 u 17), rurnoIuIuionivo.
PeapaHxupoBKU BKITIOYAIOT, HAIIPUMED, PeapaHKUPOBKU UMMYHOTJIOOYJIMHOBBIX T€HOB WU
peapamxupoBku reHoB T-kieTounsix penentopos (TCR); cmotpu Taxke Tadmuy 1. MRD,
MIPEICTABIIEHHOE KIIeTKaMu ALL, HecyllMMU yKa3aHHbIE IUTOT€HETUUECKUE OTKIIOHEHUS U/
WJIM peapaHXUPOBKH, MOYKHO BBISBUTH C ITIOMOIIBIO aHAJIM3a ¢ ucroib3oBanueM [TLP niu
FACS.

Hanpumep, ucnosib3yeMsblii 3/16Ch TEPMHUH «CUTHAJI B OTHOILIEHUH ber/abl, mpeBbIlatonuii
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MpeaeT BbISIBIICHUS» O3HAYaeT, UYTO aHau3 ¢ ucroyibzoBanueM ITLP umu FACS npuBoauT
MOJIIAI0IIeMYyCsl OOHAPYKEHUIO CUTHAJTY B OTHOIIIEHUM ber/abl. Takyke TEpMUH «CUTHAT B
OTHOIIIEHUU TPaHCIIOKaluH t(4;11)» 03HauaeT, UTO yKa3aHHYIO TPAHCIOKALUIO MOYKHO BBISIBUTh
¢ momopio TP mm FACS. DTo0 pacnpocTpansiercs ¢ HEOOXOMMBIMU ITOITPABKAMH Ha
JIPyTUe MUTOT€HETUYECKUE OTKIIOHEHUS UIIK peapaH)XMPOBKH, YKa3aHHBIE 3/1eChb. TepMUH «C

YyBCTBUTEIbHOCTBIO, COCTABIISIOILEN 210'4», B CBSI3U C peapaHKMPOBKAMU O3HAYAET, YTO C
TTOMOIIBIO YKa3aHHBIX CIOCOOOB MOHO BBISIBUTH 10 KpaltHEN Mepe OIHY JIEHKO3HYIO KIIETKY
WM 0oJiee OJTHOM JIEHKO3HOM KJIETKH (C yKa3aHHOM peapaHxkupoBkoit reHoB TCR uimn

MMMYHOTJIOOYJIMHOB) Ha 10* KI1eTOK KOCTHOTO MO3ra.

B apyrom npeamouTuTeIbHOM BapUaHTE OCYIIIECTBIICHHS (hapManeBTHICCKUX CIIOCOOOB
U CPEJICTB T10 HACTOSIIIEMY U300PETEHUIO TIEPUO] BPEMEHHU J10 PEelUINBA HA MOJIEKYJISIPHOM
YPOBHE (BBISIBIIIEMOT'O C TOMOIIBIO OITMCAHHBIX BBIIIE AaHAIM30B) COCTABIISIET OOJIbIIIE 6
MECSIIEB, MMPEANOYTUTETLHO OobIne 7, 8, 9, 10, 11 nnm 12 MecsneB Uim 1axe
npearnouTuTensaee 2, 3, 4, 5 unu 6oJiee JieT.

TepMUH «pelyIMB Ha MOJIEKYJISIPHOM YPOBHE» O3HAYAET, YTO Y YKa3aHHOTO peOeHKa
JIEMOHCTPUPYETCS] CUTHAJI B OTHOILIEHUM HUTOTE€HETUUECKOTO OTKJTOHEHHS, ITPEBBIIIAIOIIIHIMA
IPEIEIT BBISIBJIEHUS, W/WJIA 10 KpaHEN MEPE OJIMH MapKEP Ha peapaHKUPOBKY C

YyBCTBUTEIIBHOCTBIO >10, nipu ucnonb3zoBanuu [P w/unmmn FACS, kak M31105K€HO BBILIE.

B apyrom npeanouTuTeIbHOM BapUaHTe OCYIIECTBIICHHS (hapManeBTHISCKUX CITOCOOOB
Y CPEJICTB 10 HACTOSIIEMY U300 PETEHUIO COOTBETCTBYIOIIME BapruaOeIbHbIC 00TACTH TSKEITBIX
nernelt (Vi) ¥ COOTBETCTBYIOIIME BapyuabebHble 001aCTH JIETKUX Lernei (Vi) B YKa3aHHOM

KoHCTpyKIuu CD19xCD3-0ucrenuduieckoro o JHOLENOYeYHOI0 aHTUTE 1A pacIiojlaratoTcs,
oT N-koHua Kk C-koHuy, B cnenytouiem nopsake Vi (CD19)-Vy(CD19)-Vy(CD3)-Vy (CD3).

CooTBeTcTBYIONIME BapUaOenbHbIe O0JIACTH TSHKENbIX Herner (Vi) U COOTBETCTBYIOLIUE
BapuadenbHbIe 001acTH Jierkux nenet (Vi) cszpiBatomux CD3 u CD19 nomenoB CD19xCD3-

oucrenQpUIecKoTro OHOIETIOUYeYHOro aHTuTeNa rnpeacrasieHsl B SEQ ID NO: 3-10,
cootBeTcTBeHHO. CooTBeTcTBYIOIME CDR-yuacTku cooTBeTcTBYONMX VH- 1 VL-00macrei
ykazaHHOTo CD19xCD3-0ucrenupuyecKoro oJTHONEIIOYEUHOTO aHTUTEIA IIPeICTaBIICHbI B
SEQ ID NO: 11-22.

B apyrom npeano4yTUTeIbHOM BapuUaHTe OCYIIECTBICHUS (hapMaleBTUUECKUX CIIOCOOO0B
Y CPEACTB 110 HACTOSIIEMY U300pETEHHUIO yKa3aHHasi KOHCTpyKuusi CD19xCD3-
oucrenqprUUecKoro OJJHOLETIOUYEYHOI0 AHTUTENIA BKITIOYAET AaMUHOKHUCIIOTHYIO
MOCJIEA0BATEIILHOCTD, OTpaxeHHYI0 B SEQ ID NO: 1, win aMMHOKHUCIIOTHYIO
MOCJIe0BATEILHOCTD, UAeHTHYHYI0O SEQ ID NO: 1 Ha 1o kparineit mepe 90%,
MPEANIOUTUTEIIBHO HA T10 KparHeir mepe 95%.

B nacrosmem nzooperernu onuceiBaeTcs Mojiekyia CD19xCD3-6ucnenuduyueckoro
OJHOLEMOYEYHOIO AaHTUTENA, BKIIFOYAIOIASl AMUHOKHUCIIOTHYIO ITOCIIEI0BATEILHOCTD,
nokasanHyo B SEQ ID NO: 1, a Takke aMUHOKHUCIIOTHYIO ITIOCIIEA0BATEIBHOCTD, UICHTUUHYIO
AMUHOKHUCIIOTHOM nociienoBateabHOCTA SEQ ID NO: 1 Ha o kparineint mepe 90% wnu
MPEANOYTUTENBHO 95%, HanboJllee MPeANnoUTUTEILHO Ha TI0 KpaitHel Mepe 96, 97, 98 unu
99%. B HacTosiIIeEM U300 PETEHUH TAK)KE OITUCHIBAETCSI COOTBETCTBYIOIIAS TOCTIEIOBATEILHOCTh
HYKJIEMHOBOM KMCIIOTHI, IToka3zaHHasd B SEQ ID NO: 2, a Takxe 1ociea0BaTeIbHOCTh
HYKJIEMHOBOW KUCJIOTBI, UACHTUYHAS MTOCIIEIOBATEIIBHOCTH HYKJIEMHOBOW KUCIIOTBHI,
nokazaHHoit B SEQ ID NO: 2, Ha o kpaitHeit mepe 90%, mpeanouTuTebHo 95%, Hanboee
MPEANOYTUTEIBLHO Ha 10 KpaitHei mepe 96, 97, 98 uiu 99%. Cnenyer NpUHSTH K CBEJICHHUIO,
YTO UIEHTUYHOCTH MOCIIEIOBATEIBHOCTHU OIPEIEIISIOT 110 BCEH HYKJICOTUIHOMN WU
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aMUHOKMCIIOTHOM MOCiIeIoBaTeIbHOCTU. KpoMe Toro, ciaeayeT NpUHATh K CBEICHUIO, UTO
MOJIEKYJIa OUCTIEU(PUUECKOTO OTHOIETIOYEUHOTO aHTUTEIA, BKITFOUAIOIIAst aMUHOKUCITOTHYIO
MOCJIEIOBATEIBHOCTD, UICHTUYHYIO AMUHOKUCIIOTHON nociienoBaTeibHOCTU SEQ ID NO: 1
Ha 1o kpaiiHen mepe 90% wim nNpeanoYTUTENIbHO 95%, HanboJiee TPeANOUYTUTENIBHO Ha 110
KpaitHen Mepe 96, 97, 98 unu 99%, conepkut Bee U3 ocaeaoBartenbHocTert CDR, moka3zaHHbIX
B SEQ ID NO: 11-22. JI715 COBMEIIeHMSI ITOCIeI0BATEIbHOCTEN MOXKHO UCIOJIH30BaTh,
HanpuMmep, nporpammsel Gap wim BestFit (Needleman and Wunsch J. Mol. Biol. 48 (1970), 443-
453; Smith and Waterman, Adv. Appl. Math 2 (1981), 482-489), KOTOpbIE COAEPIKATCS B ITAKETE
nporpamMm GCG (Genetics Computer Group, 575 Science Drive, Madison, Wisconsin, USA
53711 (1991)). Takoe coBMeIIeHUE SIBISIETCS OOBIYHBIM TSI KBAIU(PUIMPOBAHHBIX B JAHHON
00J1aCTH TEXHUKH CIIENUAJIUCTOB CITIOCOOOM OTIpeIeNIeHUs U UIEHTU(UKAIIMYA HYKJICOTUTHOM
WJIM AMUHOKHUCIIOTHOM MOCTIEIOBATEIbHOCTH, UICHTUYHON HYKJIECOTUAHOU UITH
AMUHOKUCIIOTHOM nocnenoBaTeabHOCTH CD 19xCD3-6ucnennuueckoro o JHONEIOYEUHOTO
AHTHUTEJIA, OMIUCBIBAEMOTO 3/1€Ch, HATTpUMED, HA 90%, 95%, 96%, 97%, 98% v 99%.
Hanpumep, B COOTBETCTBHHU C TMITOTE30M HEOTHO3HAYHOTO COOTBETCTBUS Kpuka 5' ocHoBaHue
B AHTUKOJIOHE HE SIBJISETCS HACTOJIbKO MPOCTPAHCTBEHHO OIPAHUYECHHBIM, KAK IPYTHUE 1BA
OCHOBAHMS U MOTJIO OBI, CJIeJOBATEIbHO, UMETh HECTAHIAPTHOE CIIapUBAHKE OCHOBAHMII.
HMHuaue roBops, TpeThe MOJIOKEHUE B TPUILIETE MOXKET OTJIMYATHCS, TaK YTO JIBA TPUILIETA,
KOTOPBIE OTJIIMYAIOTCS 10 3TOMY TPETHEMY MOJIOKEHUIO, MOTYT KOJIMPOBATh OJIMH U TOT K€
AMUHOKHCIIOTHBIN OCTATOK. YKa3aHHas TUIIOTE3a XOPOIIIO 3BECTHA KBaJIM(PUIIMPOBAHHOMY
B JIAHHOWM 00JIACTH TEXHUKHU CIEHUATUCTY (CMOTPHU, Haripumep, http://en.wikipedia.org/wiki/
Wobble_Hypothesis; Crick, J. Mol. Biol. 19 (1966): 548-555). Kpome Toro, o6sraHOM
MpOLEy POt ISl KBAIM(PUIMPOBAHHBIX B TAHHOM 001ACTH TEXHUKHU CIICUATIMCTOB SIBIISIETCS
OIPENCIICHUE IMTOTOKCUUYECKON aKTUBHOCTH TAKOW aMUHOKHUCIIOTHOM IMOCJIEA0BATEIIbHOCTH,
WJICHTUYHOU HYKJIEOTUAHOMN UM AMUHOKUCIIOTHOM nociienoBaTeibHOCTU CD19xCD3-
ouCTIeM(pUIECKOTO OTHONETIOYSUHOTO aHTUTEIA, OITUCHIBAEMOTO 3/1eCh, HarrpuMep, Ha 90%,
95%, 96%, 97%, 98% v 99%. LluToTokcrndeckyro akTuBHOCTE CD19xCD3-6ucnenuduueckoro
OJTHOLIETIOYEYHOTO AHTUTEJIA WM KOHCTPYKLMU AHTUTEIA, UAEHTUYHOM T10
MOCIeA0BATEIbHOCTH AaMUHOKHUCIOTHBIM IocneaoBaTeIbHOCTIM CD19xCD3-
oucnenudpuueckoro OaHOIEIIOYEYHOr0 aHTUTENIa, HarpuMep, Ha 90%, 95%, 96%, 97%, 98%
i 99%, MOKHO OIPEICTUTh C TOMOIIBIO CITOCOOOB, MPOUJLTIOCTPUPOBAHHBIX, HAITPUMED,
B WO 99/54440, WO 2004/106381 nym WO 2007/068354.

B npyrom npeanoYTUTEIhHOM BapHaHTEe OCYIIECTBICHUS (hapMaleBTUIECKUX CIIOCOOO0B
Y CPEJICTB I10 HACTOSIIEMY U300peTeHUIO (hapManeBTHIECKass KOMITO3UIMS, BKIIOUAIOIIAs
KOoHCTPYKIMI0 CD19xCD3-0ucnenupuiyeckoro oTHOLUENOYSUHOTO AaHTUTENA, TOIKHA
BBO/IUTHCS C TOMOIIBIO HETPEPBIBHOM MH(Y3UU B TE€UEHUE IO KpatHEN Mepe YeThIpeX Helellb
C TIOCJIEAYIOIIUM 2-HeJIeJIbHBIM ITPOMEXKYTKOM BpeMeHHM Oe3 steuenus. [1o1 oJHUM nUKIOM
JICYCHMS CIIETyET TOHUMATh HEMTPEPBHIBHYIO MH(Y3UIO YKa3aHHOT'O aHTUTEJIA B TEUECHHUE T10
KpaiHel Mepe YeThIpeX HeAelb C MOCIeAYIOMMM 2-HeAeTbHBIM TPOMEXYTKOM BpeMeHHU 0e3
JIe4eHus. 3a 3TUM TPOMEKYTKOM BPEMEHU MOJKET, B CBOIO OUEPE/ib, CJIEA0BATH OJUH WU
6osee nMKIIOB JieueHus: win ajtoreHHast HSCT. [IpennouturenbHO yKa3aHHOE HA3HAUYEHUE
HernpepbIBHOM UHGY3uM CD19xCD3-6ucnenuduueckoro o JHOIEOUYeYHOr0 aHTUTeNA (T.€.
OJIHOTO IMKJIA JICUEHMST) JOJKHO OBITh MIOBTOPEHO MO KpaiHel Mepe ABa, TpU pasa, YeThIpe,
MSTh, IIECTh, CEMb, BOCEMb, JIEBSITh WM JIaXe BIUIOTh A0 AECATH Pa3, IOCIIe ONpeaeIeHUs
MRD-HeraTuBHOI'O COCTOSIHUS, AJII KOHCOJIUIALMU.

B onHOM BapuaHTe ocyliecTBIeHHS hapManeBTUIECKUX CITOCOOOB U CPEACTB IO
HACTOSIIEMY U300PETEHHUIO CITIOCO0 OCYIIECTBIISIOT MEPe/l TPAHCIUIAHTAIMEN aJJTOTEHHBIX
CTBOJIOBBIX KJIETOK 1 ItepeBoaga MRD-1io3utuBHOro coctosiuusag ALL B MRD-HeratuBHOe

Ctp.: 30



10

5

20

25

30

35

40

45

RU 2536933 C2

COCTOSIHUE.

B npyrom BapuaHTe oCyIecTBIeHUS (hapMaIieBTUIECKUX CIIOCOOOB U CPEICTB 110
HACTOSIIIEMY U300PETEHHUIO CIIOCO0 OCYIIECTBIAIOT nocie atoreHHo HSCT, nanpumep, B
TeX ciyvasix, korna ALL y meTeit peruauBUpoBall mocie o0menpuHsITon Tepanuu 1 ALL
C UCTIOJIb30BAHUEM XUMHUOTEPATIUU W/UJTA TPAHCIUIAHTALUY aJIJTOTE€HHBIX CTBOJIOBBIX KJIETOK.

B apyrom npeanodyTUTeIbHOM BapuaHTe OCYIIECTBICHUS (hapMaleBTUIECKUX CIIOCOOO0B
Y CPEJICTB I10 HACTOosIIeMy U300peTeHuto KoHCTpykiusa CD19xCD3-0ucnempduyaeckoro
OJHOUENOYEYHOT' O AHTUTENA JOJI)KHA BBOJUTHCS B CyTOUHOM J03€, cocTaBlIsitolen ot 10 MKr
110 100 MKT Ha KaX bl KBAIPATHBIA METP IUIOIIAIM ITIOBEPXHOCTH TeJla MAUEHTA.

Kak 31ece ucnionp3yercs, 1Mana3oH 103, KOTOPbIA onpeaensiercs «oT X 10 Y », IpUPaBHEH
K IMAIa3oHy 7103, KOTOPBIN onpeaesieTcs «Mexay X U Y». Jluana3zoH BKIIIOYAIOT BEPXHUIA
npeJies, a TAakK)Ke HIKHUM Mpeiel. DTO 0O3HAYaeT, UTO, HAlIpUMep, CyTOYHas 1034,
cocrasiisitoniast ot 10 Mkr 10 100 MKT Ha KaK1bIi KBaAPATHBIA METP IJIOIIAAU [TIOBEPXHOCTU
TeJia manueHTa, BKirodaeT «10 MKr» 1 «100 MKT».

B naxe Gosee mpeanovYTUTEIbHOM BapUAHTE OCYILIECTBIICHUS (hapMaLeBTUUECKUX CIIOCOO0B
Y CPEJICTB I10 HACTOsIIeMy U300peTeHuto KoHCTpyKiusa CD19xCD3-0ucnenuduyeckoro
OJTHOLIETIOYEYHOTO aHTUTEJIA JOJKHA BBOJAUTHCS B CYTOUHOM J103€, COCTABIISIIOIEN 15 MKT,
30 Mkr, 60 MKT Wi 90 MKT Ha KaXKAbIA KBaAPATHBIA METP ITUIOIIAAM ITOBEPXHOCTH TEJIA
nanuenTa. Jlaxxe 6oJsiee mpearnouTUTEILHO, KOT/Ja YKa3aHHOE AHTUTEIO IOJIKHO BBOJAUTHCS
B CyTOUHOW J103€, COCTABIIAIONIEN OT 15 MKT 70 30 MKT Ha KaXAblii KBaAPAaTHBIA METP IJIOIIAIN
MOBEPXHOCTH TeJIa MalUeHTa, HauboJiee MPEANOUYTUTEILHO - B CYyTOYHOM J03€, COCTaBIISIFOLLIEH
oT 15 MKr 110 30 MKT Ha Ka)K[IbIli KBaJAPATHBIIA METP IUIOLIAIA IIOBEPXHOCTH TeJIa MALMEHTA.

CpenHsist TUIOIIAAb TTOBEPXHOCTH Tella peOeHKa, KaK pacCUuTaHO, TAKUM 0Opa3om,
MIPUMEHUTEIBHO K CIIOCO0Y WIIM TPUMEHEHHUIO B COOTBETCTBUM C HACTOSIIIUM U300PETEHUEM,

HAXOJUTCS B AMana3zoHe oT npuoauzuTeabHo 0,2 10 2,2 M2, [l pacuera CMOTpH, HAITPUMED,
dhopmyIibl, IpeocTaBlIeHHBIE HA http://www.cato.eu/koerperoberflaeche-kinder.html.

B npyrom BapuaHTe ocyiecTBiaeHUs apMaleBTUIECKUX CIIOCOOOB U CPEACTB IO
HACTOSIIEMY U300 PETEHUIO OCTPBIN JIMM(DOOTACTHBIN JIerko3 (ALL) y meTeit siBiisieTcst HeTaBHO
JIMarHOCTUPOBAHHBIM, PE3UCTEHTHBIM WJI PEUUIMBUPYIOIMM ALL y netel, i pe3ucTEHTHBIM
u peuyauBupytomuM ALL. Kak 371ech uCniob3yeTcsi, TEPMUH «HEAABHO AUATHOCTUPOBAHHBIN
ALL» o3HauaeT, 4To 3a0ojeBanue ALL ObLIO TMarHOCTUPOBAHO Y peOEHKa BIIEPBBIE.

B npyrom BapuaHTe ocyuiecTBiaeHUs hapMaleBTUIECKUX CIIOCOOOB U CPEICTB IO
HACTOSIIIEMY U300PETEHUIO YKA3aHHBIN CITIOCOO OCYIIECTBIISIIOT B OTHOIIIEHUM MMAIUEeHTA,
MOJIBEP’KEHHOT'O BHICOKOMY PUCKA PELMIMBA B COOTBETCTBUU C KIacCU(pUKAIIUEH
COGAALLO3B1 octporo nmumdo0biracTHOTO JIeHKo3a.

[TpeanouturensHO hapManeBTUUECKAS] KOMITO3UIMS, BKIrovyaromas CD19xCD3-
oucrendpuuecKoe 0THONENOYEUHOE AaHTUTEIIO, OTTMCBIBAEMOE 3/IECh, KPOME TOT'O, BKITIOUAET
Heo0s13aTeIbHO pabouuii OydepHbIi pacTBOP(bl), MPeIHAZHAYECHHBIE 17151 XPAHEHUS] PACTBOPOB
(MCXOJIHBIE PACTBOPBI) W/UIIM OCTAJIbHBIE PEareHThl U MaTEPUAIIbl, HEOOXOIUMBbIE JIJIS
U3JIO’)KEHHOTO croco0a wiv npuMmeHeHusi. Kpome Toro, ykazaHHbie KOMIIOHEHTBI MOTYT ObITh
yIaKOBAHBI IO OTAEIBHOCTH BO (hJIAKOHBI WIIM Oy THUIOUKH UJIM B KOMOWHALMY B KOHTEHHEPbI
WJIM MHOTOKOHTEWHEPHBIE OJIOKH.

J171s TOrO 4TOOBI OLIEHUTH O€301TaCHOCTh U IiepeHocuMocTh CD 19xCD3-0ucnenuduieckoro
OJHOLIETIOYEYHOT O AHTHUTEJIA, OIUCBIBAEMOTO 3/1€Ch, COEIMHEHUE JTOJIKHO BBOJIUTHCS C
MTOMOIIBIO JUTUTETBHOM HEMPEPBIBHOM UH(Y3UH.

Bbu10 ycTaHoBNIEHO, YTO MOJIOKUTEIbHBIE U HEOKUAAHHBIE 3(PPEKThI hapMaleBTUUECKUX
CPEACTB U CITOCOOOB HACTOSAIIETO U300PETEHUS MOKHO JOCTUYD MTOCPEICTBOM BBEJICHUS
CD19xCD3-6ucnenuduyueckoro oTHOIEIOUEYHOTO aHTUTENAa B CYTOYHOM J103€, COCTaBIISIONIEH
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oT 10 MKr 10 100 MKT Ha KaXAbIH KBaJApaTHbBIA METP IUIOIIAAU TOBEPXHOCTH Tela. CyTouHast
J103a MOKET OCTAaBaThCs IOCTOSIHHOM B Te€UEHUeE Nepro/ia BBeaeHus. OqHaKo B IpaHULAX
3TOT0 BApUAHTA OCYLIECTBIIEHUS TAK)KE HAXOAUTCS TO, YTO B TEUEHUE HAYAIIBHOT'O THS (IHEWN)
uH(Y3MOHHOTO TIeproaa BBOAUTCS Oosee HU3Kas 103a CD19xCD3-0ucnenuduyeckoro
OJTHOLIETIOYEYHOT O aHTUTENIA («HAaYaJIbHAs 103a») IIEPe.l BBIIIOJTHEHUEM OIIUCHIBAEMBIX 3/1€Ch
(dhapManeBTUYECKUX CIOCOOOB, TOT/1a KaK B TEUEHUE OCTAITLHOTO UH(GY3UOHHOTO TIEpHOIa
MpUMEHSETCs 00Jiee BBICOKAS 1032 («IOAePKUBAIOIIAS 103a»). DTO MEPOIPUITHE MOKET
MOMOYb aJANTUPOBATH OPTaHU3M IMAIMEHTA K JICUEHUIO aHTUTEIIOM U/WJIU U30€KaTh
HeXelaTebHbIe mooouHbIe 3¢ dekThl. Hanmpumep, MOKHO BBOIUTH 5 MUKPOTPAMM
oucnenupruUecKkoro OJHOLUETIOUYEYHOI0 AHTUTENA Ha KaKIbIM KBAIPATHBINA METP IUIOLIAIU
IMOBEPXHOCTH TE€JIA B KAUECTBE HAYAJIbHOM J103bI B IIEPBbIN AEHb (THU) (HAIIPUMED, B IIEPBBIA
JIEHb, WJIA B IIEPBBIA U BTOPOM AEHB, WIN B IIEPBLIA, BTOPONA U TPETUI I€HD, U T.J. BIUIOTH 10
CeABMOTO JTHS) MH(GY3UOHHOTO TIEpHOo/ia C IMOCIEAYIOIUM BBeIeHHEM 15 MUKpOoTrpaMM Ha
KaK]1bIM KBAJIPATHBINA METP IIOIAIN TOBEPXHOCTH TEJIA B KAYECTBE CYyTOYHOM JO3bI B TCUCHUE
oCTaJibHOTO nepuojia. Mnu 5 Mmukporpamm ducrnenuduyeckoro OJHOIEOUYeYHOr0 aHTUTeNTa
Ha Kbl KBAAPATHBIN METP IUIOLIAAM ITOBEPXHOCTH TEIA MOKHO BBOJIUTh B KAUECTBE
HavaJIbHOM JI03bI B IEPBBIH JIeHb (JTHW) MH(GY3UOHHOTO MEPUO/Ia C MOCIIEAYIOIIUM BBEICHUEM
30 Wi 45 MUKPOTPaMM Ha KaX bl KBAIPATHBIA METP IUIOIIA/IM IOBEPXHOCTH TEJIA B KAUECTBE
CyTOYHOM 03Bl B TEUEHUE OCTAJIBHOTO NMepuoaa. Takxke mpeaycCMaTPUBAETCS, UTO MOKHO
BBOJUTH 5 Mukporpamm CD19xCD3-6ucnenyduueckoro oqHONEOYeYHOr0 aHTUTEIa Ha
KaXIbIM KBAIPATHBINA METP TUIOIIA I TOBEPXHOCTH TEJTa B TIEPBBIN IeHb (JTHW) MH(PY3MOHHOTO
nepuo/ia ¢ rnocjaeayomuM BeeaeHueM 15 mukporpamm CD19xCD3-6ucnenuduyeckoro
OJTHOLIETIOYEYHOTO AHTUTEJIA HA KAXKIbIH KBAAPATHBINA METP IUIOLIAAM ITOBEPXHOCTH TEJIA B
TEUYCHHE TTOCIICTYIOMEro THS (Hel) nH(GY3UMOHOTO TIEpHO/Ia, a 3aTeM BBOIUTD 30 v 45
MUKPOTPAMM Ha KaXbI KBAAPATHBINA METP IUIOIIAIU TOBEPXHOCTH TEJIA B KAYECTBE CYTOUHOMN
(OIIep>KUBAIOIIEHN ) 1O3BI B TEYEHUE OCTAJIBHOTO MIEPUO/1a BBEICHUS, COCTABJISIONIETO BCETO
10 KpaitHei mepe 4 Hefenu. [IBe HauanbHbIe JO3bI MOTYT BBOAUTHCS HE TOJILKO B TEUEHUE
OJHOTO JHS, HO TaKKe B TeueHue 2, 3,4, 5, 6 wiu 7 gHen u naxe nosbiine. CpegHss mionaib
MMOBEPXHOCTH Tejla MalUeHTa, KaK pacCuuTaHO, TAKUM 00pa3oM, MPUMEHUTETBHO K
(dhapManeBTHYECKUM CriocobaM U CpefICTBAM B COOTBETCTBUU C HACTOSIIUM U300pETEHUEM,

HaxoauTcs B auanaszoHe ot 0,2 1o 2,2 M2,

HenpepsiBaemoe BBenenrne CD19xCD3-6ucnenuduueckoro ogHOIEOoUueYHOT0 aHTUTENa
MOJXET OBbITh BHYTPUBEHHBIM, TAPEHTEPAITBHBIM, IIOIKOKHBIM, YPECKOKHBIM,
BHYTPUOPIOIIMHHBIM, BHYTPUMBIIIIEUHBIM UJIU JIETOYHBIM. B OOJIBIIMHCTBE ClTyyaeB
BHYTPHUBEHHBIN CIIOCOO BBEICHHSI OyIeT MTPEAITOUTUTEIIBHBIM CITOCOOOM J17151 HEIIPEPhIBAEMOTO
BBeieHUs1 CD19xCD3-6ucnenuduueckoro o JHONEMOYEUHOTO aHTUTEIA U, B 3aBUCUMOCTH OT
0OCTOSITEIILCTB, /IS COBMECTHOT'O BBe/IeHHUs (DapMaleBTUYECKOTO CPEJICTBA B BUJIE YACTH
cxeMbl KoTepanuu. Kak TakoBoe, BHyTPMBEHHOE BBEICHUE SIBJISIETCS OCOOEHHO
MPEANIOYTUTENBHBIM. B 3TOM ciiyuae MokeT ObITh MPEUMYIIIECTBEHHO BRIOPAHO MOIXOISIIIIEe
JIO3UPYIOIIETO YCTPOUCTBO, TAKOE KAK MPEAHA3ZHAYCHHBIN JIJISI MHOXKECTBA TEPATIUN
uH(pY3MOHHBIN HaHOC MoJienu 6060, mpousBoauMbIi Baxter. Kakoe Ob1 mo3upytoiiee
YCTPOUCTBO HE ObLIIO BBIOPAHO, OHO I0JIKHO UMETh TAKOM IM3aiH WM KOHCTPYKIIHMIO, KOTOPast
MMHUMM3UPYIOT WJIH, JIYUllle, UCKTI0YAeT OCTAHOBKY BBEJAEHHUS TEPATIEBTUUECKOTO CPE/ICTBA
B CJTy4ae 3aMEHbI pe3epByapa W/Wiv 3aMEeHbI UJTK NIEPE3aPSAKU 3JIEMEHTA IUTAHUSL. DTO MOKHO
OCYIIIECTBUTD, HATIPUMED, IMOCPEICTBOM BBIOOPA YCTPOMCTBA CO BTOPBIM PE3EPBYyapOM
pactBopa CD19xCD3-6ucnenupuieckoro oJHONENOYEUHOTO aHTUTENA, TOMUMO pe3epByapa,
KOTOPBIN 3aMEHSIOT, TAaK YTO HEMPEPhIBHAS HH(DY3US U3 ITOTO BTOPOTO pe3epByapa peOeHKY
MOJKET MPOJIOTIKATHCS JAXKE B TO BPEMS, KOT 14 ITyCTOW WIIM IIOYTH ITyCTOM pe3EPBYap yAAISIOT
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Y 3aMENIal0T HOBBIM PE3EPBYaPOM.
Crnioco0 BHYTPUBEHHOT'O BBEICHUS U, B 3aBUCUMOCTU OT OOCTOSTEILCTB, COBMECTHOTO
BBEJICHUS B BUJIC YACTHU CXEMBbI KOTEpAIMU BKJII0YaeT MMILTAHTALMIO HAacOCa B TEJIO peOeHKa
JUTS I03UPOBaHUs TAKOTO BBeJeHUs. CIiequaaIucT CO CPeIHUM YPOBHEM KOMIIETEHTHOCTH B
JTAaHHOM 00JIaCTH TEXHUKHU 3HAET O TAKUX JO3UPYIOIIUX Hacocax, Hampumep, mojenu 6060,

PpOU3BOIUMOM Baxter, Kak U3JI0KEHO BBIIIIE.

B xauecTBe HEOrPaHUUMBAIOWIETO IIPUMEPA, HE UCKITIOUEHO, YTO HEMTPEPHIBAEMOE, T.€.
HEMPEePHIBHOE BBEJIEHNE JOJHKHO OBITh OCYIIECTBIIEHO C ITOMOIIBIO HEOOIIBIIION HACOCHOMN
CUCTEMBI, KOTOPYIO HOCUT peOCHOK WJIM KOTOpasi EMY UMIIAHTUPOBAHA JJIs1 TO3UPOBAHUS
MOCTYIJIEHUS TEPAIEBTUYECKOTO CPE/ICTBA B OPraHy3M NauyMeHTa. Takue HaCOCHbIE CUCTEMBbI
B OOIIIEM U3BECTHHI B TAHHOM O0JIACTH TEXHUKH U OOBIYHO OCHOBBIBAIOTCS HA TIEPUOAUICCKON
3aMEHE pe3epPBYapPOB, COJICPKAIIMX TEPAEBTUUECKOE CPEACTBO, BBOJUMOE C TOMOIIBIO
uH}y3un. I1Tpu 3aMeHe pe3epByapa B TAaKOM HACOCHOM CUCTEME MOJKET CIIeIOBATh BPEMEHHOE
MPEPBIBAHUE HEMTPEPHIBAEMOI0 B IPYTUX OTHOLICHUSIX MTOCTYIUIEHUS TEPATIEBTUYECKOTO
Cpe/IcTBa B OpraHmu3M pedeHka. B TakoM cimyuae Bce eltie MOYKHO ObLJIO Obl CUMTATh B 3HAUCHUH
(dhapManeBTUIECKUX CPEJICTB U CIOCOOOB HACTOSIIETO U300PETEHHsI, YTO ITAIl BBEICHUS 10
3aMEHbI pe3epByapa 1 3Tall BBEICHUS MMOCIE 3aMEHbI PE3EPBYyapa COCTABIISIIOT BMECTE
«HETpephIBaEMOE BBEACHUE» TAKOTO TEPATIEBTHUECKOTO CpeICTBA. T0 ke caMoe MOKHO OBLIO
ObI TPUMEHUTH K OUYE€HbB JJIMTEIILHBIM BBEJICHUSIM, TTPYU KOTOPBIX MOTIJIa Obl MOTPEOOBATHCS
3aMeHa pe3epByapa 6oJiee 0THOTO pa3a UiIM IIPU KOTOPBIX MOTJIa Obl MOTPeOOBaThCs 3aMeHa
3JIEMEHTOB MMUTAHUS, IPUBOISIIMX B JIEACTBUE HACOC, BBI3bIBASI BDEMEHHOE ITPEKPAIIEHUE
MOCTYIJIEHUS] TEPANEBTUUECKOTO PACTBOPA B OPTaHU3M IALMEHTA.

JIOMKHBI OBITH TPUHSATHI COOTBETCTBYIOIIME MEPHI JIJISI MUHUMHU3AIUK PUCKA
WH(QUIMPOBAHUS B MECTE BBEJICHUS - IPOKOJIA B TeJIe MAalMeHTa, ITOCKOJIbKY TaKHe
CYIIIECTBYIOIIME B T€UEHUE JUIMTEIILHOTO MEPHO/Ia PaHbI OCOOCHHO ITOIBEPKEHBI TAKOMY
WHGUIMPOBaHUIO. BhillleckazaHHOE TAKkKe paCIIpOCTPaHSIETCsl HA BHY TPUMBIIIIEYHOE BBEICHHE
MOCPEACTBOM CXOKEHM CUCTEMBI JOCTABKH.

HenpepbiBHOE BBEAEHUE MOKET OBITh UPECKOKHBIM TOCPEACTBOM ILIACTBIPS, KOTOPbIN
HaXOJIUTCS HAa KOXKE U 3aMeHsIeTCsl BpeMs OT BpeMeHu. KBanuduimpoBaHHOMY B TaHHOM
00JIACTH TEXHHUKH CIICIMAIIMCTY U3BECTHBI IJIACTBIPHBIE CUCTEMBI JIJIsI TOCTABKH JIEKAPCTBEHHBIX
CPE/ACTB, MOJAXOAsIIMe 7151 3ToM nesu. [IpuMeuatenbHO, 4TO YPECKOKHOE BBEJIEHUE OCOOEHHO
COOTBETCTBYET HEMPEPHIBAEMOMY BBEJICHUIO, TOCKOJIbKY 3aMEHY ITEPBOTO UCTOIIEHHOT'O
IUIACTBIPS MOXKHO ITPEUMYIIIECTBEHHO OCYIIIECTBUTDH OJTHOBPEMEHHO C pa3MEILIECHUEM HOBOTO,
BTOPOTO IJIACTHIPS, HAIPUMEP HA yUACTKE MOBEPXHOCTU KOXKU, HEOCPEICTBEHHO
MIPUMBIKAOIIEM K IIEPBOMY UCTOLIEHHOMY IUIACTBIPIO, U HEIIOCPEACTBEHHO IEPE/T YAAIICHUEM
MePBOr0 UCTOIIEHHOTO IIACThIPs. [IpobiemMbl, CBI3aHHBIE C MPEPhIBAHKWEM MTOTOKA WUIIU
BBIXOJOM U3 CTPOSI 2JIEMEHTOB IMUTAHUSI, HE BO3HUKAIOT.

Kpome Toro, HacTosee U306peTeHre OTHOCUTCS K KOHCTpyKuuu CD19xCD3-
oucnenuduueckoro o JHOLEIMOYEYHOT O AHTUTENIA AJTS JICUSHUS, YMEHBIIIEHUSI MHTEHCUBHOCTH
WK YCTpaHEeHUs ocTporo aumdooiacTHoro erko3a (ALL) y neteit, mpuuem ykazaHHOE
CD19xCD3-6ucnenuduueckoe 0JHONETIOUeYHOE aHTUTEIO JOKHO ObITh TPUTOTOBIICHO /IS
BBE/ICHUSI peOCHKY.

Hacrosiee uzobpereHue, KpoMe TOro, OTHOCUTCS K TPUMEHEHUIO KOHCTPYKIUU
CD19xCD3-6ucnenupuyeckoro ogHOIETOYeYHOT0 aHTUTE A JJIsl IPUTOTOBIICHUS
(dhapManeBTUIECKON KOMITO3UILUHU JIS JICUSHUS], YMEHBITICHUSI MHTEHCUBHOCTH UJIW YCTPAHEHUS
ocTtporo muMmdoobaacTHoro Jeriko3a (ALL) y aeteit. CiemoBaTebHO, HACTOSIIEE U300 peTeHre
TaKke OTHOCUTCS K KOHCTpYKIuK CD19xCD3-6ucnernupuueckoro oTHOIEMOUYEYHOT0 aHTUTENA,
OIPEALIISIEMOTO 3/1ECh, 1J151 JICUEHUS], YMEHBIIIEHUSI MTHTEHCUBHOCTH WJIM YCTPAHEHUSI OCTPOTO
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naMdobaacTHOro jeiko3a (ALL) y mereit. BapuaHTBI OCyIIIeCTBICHUS, OIMCAHHBIE 3/1eCh
MIPUMEHUTETHHO K (papMaleBTUUECKUM CPEACTBAM U CITOCOOOM, ITPUMEHHUMBI 3/1€Ch C
HEOOXO0IMMBIMU MTOMPABKAMU K ITPUTOTOBJICHUIO COOTBETCTBYIOIIEH (hapMaleBTUUECKOM
KOMITO3WIM1H, BKIFOYAIOLIEH KOHCTPYKIUU OJHOLEIIOYEYHbIX aHTUTENI MpOoTUB CD19xCD3,
JUUTS. BBeJIeHUsI peOCHKY, B YACTHOCTH, MPH JIECUEHWUH, YMEHBIIIEHUH UHTEHCUBHOCTH UIIU
yCTpPaHEHUsI OCTporo JuMdo0OIacTHOro jeiko3a (ALL) y mereii.

[TpennodTUTeIbHO YKa3aHHBIM OCTPBIM JIMM(}OOIACTHBIM JIeiiko3oM (ALL) y nerewt
SIBJISIETCS OCTPBIN MMM OOIacTHBIN JeiKko3 (ALL) u3 kieTok B-nmHuM y nerei,
MPEATIOYTUTETBHO OCTPBIN TMMQPOOITaCTHBIN Jieliko3 (ALL) u3 B-kieTok-nipeIimecTBeHHUKOB
y JeTel, 6osiee mpeanoYTUTeIbHO TTpo-B-kineTounsiii ALL, npe-B-kiaeTounsiit ALL unu
o0t B-kierounsiit ALL (cALL) y nereit. Jlaxke npennouturenbaee, korna ALL aBisercs
cALL.

B npennoytuTeIbHOM BapyaHTE YKa3aHHBIX MEIMIMHCKUX TPUMEHEHUN YKa3aHHbIN ALL
13 B-KJIeTOK-NpeaIeCTBEHHUKOB SIBIISIETCS PEHUINBUPYIOIIMM W/ WU PE3UCTEHTHBIM K
oO1enpuHsATOMY JedeHuio ALL, TakoMmy kak xumuoTtepanus u/wim HSCT.

[TpennouyTuTeIbHO YKa3aHHBIN OCTPHIN TMM(pOOIACTHBINM j1etiko3 (ALL) peunauBupyeT B
npeeaax NpUuoIM3UTEILHO TPeX JET OT MOMEHTA TMATHOCTUPOBAHUSL.

B npyrom npeanouTuTeIbHOM BapUAHTE YKA3aHHBIX MEAULMHCKUX MPUMEHEHUN
koHCTpyKImst CD19xCD3-0ucnenpduyeckoro oJHOUETOUEYHOTO aHTUTENA MTPeTHA3HAYeHA
JUTS JIEYEHUs], YMEHBILIEHUSI MHTEHCUBHOCTH WIM YCTPAHEHUSI MUHUMAJIbHOTO OCTATOYHOT'O
3aboeBanus (MRD) y pebeHka ¢ ocTpbiM TUM(OOITacTHBIM Jeiiko30oM (ALL).
[TpennoururenbHO, KOT1a YKa3aHHbBIN peOeHOK BIsieTcs: MRD-MO3UTUBHBIM MPU TTOJTHOMN
reMaToJIOTHYECKON PEMUCCUH.

B nmanpHenmeM npearnoYTUTEeIbHOM BApUAHTE YKA3aHHBIX MEIUIMHCKUX TPUMEHEHUIA
BBesieHHe yKazaHHOTo CD19xCD3-6ucrenydruyeckoro oqHONENOYeYHOI0 aHTUTENA IIEPEBOIUT
MRD-1103uTHBHBIN OCTpHIit TMM(oOIacTHbIN neiko3 (ALL) y nereit B MRD-HeraTuBHOE
COCTOSIHHE.

[TpennouturensHo MRD onpenesnsitoT ¢ TOMOIIBIO KOJIMYECTBEHHOTO OINPENCIICHUS
XapaKTEPHBIX IUTOM€HETUYECKUX OTKIIOHEHUIN WK peapaHKUPOBOK, ONIPEICTIEHHBIX 3/1€Ch,
WCITIOJIB3YS aHaM3 ¢ ucroyibzoBanueM TP w/unmu FACS.

Jlaxxe mpeanouTuTenbHee, Koraa y pebenka ¢ ALL ieMOHCTpUpYyeTCs CUTHA B OTHOLIEHUU
UTOT€HETUYECKOT'O OTKJIIOHEHUS, IIPEBBILIAIOIINN [IPEIEIT BBISIBIICHUS, W/WJIU 110 KparlHEen

Mepe OAUH MapKep Ha peapaH)XKUPOBKY C YyBCTBUTEIILHOCTHIO >10%,

B npyrom npearnouTuTeIbHOM BapMAHTE YKA3aHHBIX MEAULMHCKUX MPUMEHEHUHN IEPUOL
BPEMEHM 10 PELUINBA HA MOJIEKYIIPHOM YPOBHE, BBISBIISIEMOIO C IIOMOIIBIO YKa3aHHBIX
CIIOCOOOB BBISIBJICHUS], COCTABIISIET OOJIbIIIE 6 MECSILEB.

B npyrom npearouTuTeNIbHOM BapUAHTE YKAa3aHHBIX MEAULMHCKUX IPUMEHEHUN
COOTBETCTBYIOIIME BapuadeabHble 00JIaCTH TsKeNbIX Henei (Vy) U COOTBETCTBYIOIINE

BapuaOenbHble 00J1aCTH Jlerkux uenei (Vi) B ykazaHHoW KOHCTpYKuuu CD19xCD3-

oucnenuduueckoro oJHONENOYEUHOT'0 AHTUTENIA pacTiojiaraloTces, oT N-kKoHna k C-KoHIly, B
caenytoeM nopsaake Vi (CD19)-Vy(CD19)-Vy(CD3)-V{ (CD3).

[TpenmoururenbHo, ykazaHHast KOHCTpyKuusi CD19xCD3-0ucnenupuyeckoro
OJHOLETIOYEYHOT O AHTUTENA BKITFOYAET AMUHOKHUCIIOTHYIO MTOCIIEIOBATEIBHOCTD, OTPAKEHHYIO
B SEQ ID NO: 1, uiii aMMHOKMCIIOTHYIO TTOCIEN0BATENBHOCTD, UIEHTUYHYIO SEQ ID NO: 1
Ha 110 KpariHer mepe 90%, npearnouTuTesnbHo 95%.

B nanpHeimeM npearnoYTUTEeIbHOM BAPUAHTE YKA3aHHBIX MEIUIMHCKHUX TPUMEHEHUI
OJTHUM IMKJIOM JICUEHHSI SIBJISIETCSI HEMTPEepbIBHAS MH(Y3Us B TEUEHUE 110 KpaiiHel Mepe YeThIpex
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HEZIeIb C TTOCIEeIYIOIUM 2-HeAeIbHBIM ITPOMEKXYTKOM BPEMEHU 0e3 JIeUeHUS.
[TpennouTurenbHO, KOT1a YKa3aHHOE BBEICHUE OJIKHO OBITh IOBTOPEHO MO KpaiHen
Mepe ABa, TPU, UETBIPE, IISATh, IIIECTh, CEMb, BOCEMb, AEBATH U3 JECATU Pa3 IOCIIE ONPEICIICHUS

MRD-HEratuBHOro COCTOSIHUS.

B npyrom BapuaHTe OCyIIECTBIIEHUSI BBEAEHUE OCYLIECTBIISIIOT 1O TPAHCIUIAHTALUU
AJUIOT€HHBIX CTBOJIOBBIX KJIETOK 11 epeBoaa MRD-nto3utnBHOro ALL B MRD-HeratuBHoe
COCTOSIHME.

B anbTepHaTUBHOM BapHaHTE OCYIIECTBIICHUS BBEJIEHUE OCYIIECTBISAIOT I1OCIIE
TPaHCIJIAHTALUU aJJIOTEHHBIX CTBOJIOBBIX KJIETOK.

B npyrom npearnouTuTeNIbHOM BapMAHTE YKA3aHHBIX MEAULMHCKUX IPUMEHEHUIN
koHCTpyKiusi CD19xCD3-6ucnenuduieckoro O JHOLUETIOUEUHOT0 AHTUTENA JIOJKHA BBOJAUTHCS
B CYTOYHOW 1103e, cocrasisitonien ot 10 MKr 10 100 MKI Ha KaXAblid KBAAPATHBINA METP
IUIOIIAIM [IOBEPXHOCTHU TeJla MaUEHTA.

[TpenmouruTensHO, Korna KoHCTPYKIus CD19xCD3-6ucrenudruaeckoro oTHONETIOYeYHOTO
aAHTUTENA JOJKHA BBOAUTHCS B CYTOUHOM J103€, COCTaBISIIOIIE OT 15 MKT 10 30 MKT Ha
Ka)KIbIM KBaAPATHBIA METP IUIOLIAIN ITIOBEPXHOCTH TEJIA ITALUEHTA.

B npyrom BapuaHTe yKa3aHHBIX MEIUIUHCKUX TPUMEHEHUN BBEJICHUE KOHCTPYKIUU
CD19xCD3-6ucnenupuueckoro oJHOIEIOYSTHOI0 aHTUTEIa 3aMellaeT TPAHCIUIAHTAIMIO
AJUTOTEHHBIX CTBOJIOBBIX KJIETOK Y IETEH, MOAXOASAIIMX ISl TPAHCIUIAHTALMU AJUIOTE€HHBIX
CTBOJIOBBIX KJIETOK.

BapuaHTs! ocyiiecTBiieHHs, ONTPeaeNIeHHUs U OO bSICHEHHS], TPEIOCTABIIEHHBIE 10 OTHOIIEHUIO
K (papMaleBTUUECKUM CIIOCO0aM U CpeICTBAM HACTOSIIETO U300 PETEHMSI, IPUMEHUMBI C
HEOOXOMMBIMU MOMPABKAMU K METUIUHCKUM ITPUMEHEHUSIM KOHCTpYKIu CD19xCD3-
oucnenuQprUecKoro OJJHOLUETIOYEYHOIO AHTUTENIA, ONTMChIBAEMO 3/1ECh.

Ha ¢urypax npencraBiieHsbr:

@ur. 1. Mexanusm nerctBust CD19xCD3-0ucnenuduaeckoro o JHOIETOUYeYHOTO aHTUTENA
(CD19xCD3 bscab). CD19xCD3-6ucnenuduueckoe ogHouenoueuynoe anturesio (SEQ ID NO:
1) nepenanenuBaeT CD3-11O3UTUBHBIE IMTOTOKCUYECKUE T-KIIETKHA HA 3JIMMUHALMIO KJIETOK
ocTporo JuM@po0IacTHOTO JIeMKOo3a UyeoBeKa, Hecyux antureH CD19.

@®ur.2. HecocToATenbHOCT OOIIENTPUHATON Teparnuu 111 ALL y 7-71eTHero namueHTa ¢
o6umm B-knetounbim ALL. Cniyctst roa nocine HSCT pebGeHok nepeHec BTOpou
KOCTHOMO3T'OBOW PELMMB U ITOJIYYUII ITOCIIEAYIOIIY 0 XUMUOTEPATIUIO, BKIIFOUYAIOLIYIO | LUK
kiogapadbuna/mukiaopochamumaa/VP16, 2 nukiia amcakpuna, VP16, npeaau3ona v 1 Uk
Mendanana/uutapadbuna. HecMoTpst Ha 3Ty MHTEHCUBHYIO XUMUOTEPAIIUIO, TALMEHT UMET
MepCUCTUPYIOIIIEee 3a00JIeBaHIE HA MOP(OTOTUIECKOM YPOBHE Ha MPOTSHKEHUM BCETO JICUSHHUS,
YTO JEMOHCTPUPOBAIOCH BEICOKUMHU ypoBHSIMU MRD. CreBa ot y-ocu yka3aH % FACS-MRD,

cripaBa oT y-ocH ykazaH [ ILIP-MRD (ot 10° 110 <10'4), Ha X-OCH IIPEACTABJIEHBI THU OT IIEPBOM
HSCT; cmoTpu npumep 4.

@ur.3. YenenHoe jieueHue pedeHka nocpeactsom BeeeHust CD19xCD3-0ucrienuguyueckoro
opHouenoyeyHoro anturena (CD19xCD3 bscab; SEQ ID NO: 1), Ha 4TO yKka3bpIBaIOT YPOBHHU
MRD 10, BO BpeMs U ITOCTIE JIEUEHUS] YKAa3aHHBIM aHTUTENOM. [locie HecocTosiTenbHOCTH
oO1menpuHATOM Tepanuu A1 ALL manueHTa noaseprajiu JeUYeHUIO C TOMOIIBIO HEMPEPBIBHOM

uHpy3um 15 MKI/M? CD19xCD3-6ucnenudpuueckoro ogHonenodeuHoro anturena (SEQ ID
NO: 1) B TeueHue 5 Hefelb. B pe3ynbTaTe JeueHust aHTUTENIOM MorJia ObITh JocTUurHyTa MRD-
HeraTuBHOCTB. B 10/2008, T.€. cycts 2 Heaenu nociie okoHyanus jieuenus: CD19xCD3-
oucren$prUIecKUM OTHONEITOYEUHBIM aHTUTENIOM (B IeHb 0 Ha (ur.3-5), oH ObLI TOABEPTHYT
BTopoit HSCT oT cBO€# rarytonIeCHTUYHON MaTEPH, UCTIOJIb3Y s HE CBSI3AHHYIO C OT/ICJICHUEM
MHUETIOUUTAPHOTO POCTKA KPOBETBOPHBIX KIIETOK CXEMY IMOATOTOBUTEIILHOTO MPOLIECCa,
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cocTosyo u3 Kitodapabuna, Tuorena u meidanana (Lang), koTopast mokazaHa
MPSIMOYTOJIBHUKOM «CO3/JaHKe HEOOXOUMBIX YCI0BUI». ClieBa OT y-ocu yka3aH % FACS-

MRD, cnipaBa ot y-ocu ykazan [1L[P-MRD (ot 10° ji (o) <10'4), Ha X-OCH ITPEACTABIIEHBI JHU
ot nepBoit HSCT, nenn «0» o3Hauaet aeHb Broport HSCT (mocie neyeHust aHTUTENIOM);
CMOTPHU IIpuUMeD 4.

@ur.4. PazBuTre BO BPEMEHHU YPOBHEM OJIACTHBIX KJIETOK J10 U ntociie JeueHust CD19xCD3-
oucnenyduueckum ogHonenodeuHbiM aHTuTe oM (CD19xCD3 bscab; SEQ ID NO: 1). Ananu3
KOCTHOT'0 Mo3ra B JieHb 10 jedenus CD19xCD3-6ucnenuduueckuM o HOIETIOUYeYHbIM
AHTUTEJIOM IMOKAa3aJjl MOJHYIO 3JIMMUHALMIO OJIACTHBIX KJIETOK U3 KOCTHOT'O MO3Ta (YpOBEHb

MRD <10'4) 1101 IeicTBUEeM aHTUTENA. J{pyroit aHaau3 KOCTHOTO Mo3ra (BM) B KOHIIE JIeUeHUsT
CD19xCD3-0ucnenupuieckiM O THOLETIOYSUHBIM aHTUTEIIOM B JICHB 35 TTOATBEPIUII ITOJTHOE

OTCYTCTBHME JIEMKO3HBIX OJIACTHBIX KJIETOK B KOCTHOM Mo3re (ypoBeHb MRD <10'4). CneBa
OT y-OCH YKa3aH YPOBEHb OJIACTHBIX KJIETOK, ONPE/ICIECHHbIN C TOMOIIBIO TPOTOYHOMN
IUTOMETPUH, B %, CIIpaBa OT y-OCH YKa3aH YPOBEHb OJIACTHBIX KJIETOK, ONIPEACIIEHHbIHN C
IMOMOIIBI0 MUKPOCKOIIHH, B %, Ha X-0OcH TipeacTtasiieHbl 1HU oT HSCT, ipu aToM
OoTpuUaTeNbHbIE IHU O3HauaroT JHU OT nepBort HSCT, nenb «0» o3Havaet neHp Bropoit HSCT
(TIocsie IeYeHUst AaHTUTEIIOM), a MOJIOKHUTEIIbHbIE THU O3HAa4aroT JHU nocie BTopoid HSCT.
@ur.5. Cawkenne ypoaeit MRD B pesynbrate siedernss CD19xCD3-6ucnenuduueckum
onHouenoyeyHbIM aHTUTEIoM (CD19%CD3 bscab; SEQ ID NO: 1). B pe3ynbTate jgeueHus
AHTUTEIOM MoTJIa ObITh TocTUrHyTa MRD-HeratuBHocTh. Ha naty 6/2009 y manuenTa
coxpansieTcs MRD-HeraTuBHas oIHAsl pEMUCCHST Ha MOJIEKYIIpHOM ypoBHe. CieBa oT y-

ocu yka3zaH % FACS-MO3, cipaBa ot y-ocu yka3aHn [IL[P-MRD (ot 10° no <10'4), Ha X-OCH
npeacrasiieHbl 1HU OT HSCT, 1ipy 3TOM OTpULATENIBHBIE IHU 03HA4YatoT THU OT niepBori HSCT,
«0» o3Hauaer neHb BTopoit HSCT, a nmonoxxurennbHble THU O3HAa4YaroT JHU OT Bropoit HSCT.

Hacrosiee nzobpeteHue najaee WIIIOCTPUPYETCS CIEAYIOMIMMH TPUMEPaMHU.

IIpumepsl

1. CD19xCD3-6ucnenupudeckoe 0JHONETIOYETHOE AHTUTEIIO

CoszmaHue, 3KCIpeccus U IUTOTOKCHuYecKast akTMBHOCTh CD19xCD3-6ucenupuyecKoro
oJHOLENnoYeyHOro anturesna onucaibl B WO 99/54440. CooTBETCTBYIOIIME AaMUHOKHUCIIOTHAS
MOCJIEIOBATEIBHOCTD U MOCIIEA0BATEIILHOCTh HYKJIIEMHOBOM KUCIOTBI CD19xCD3-
oucTeQpUIEeCKOTO OHOIETOUYeYHOro aHTuTea ykazanbl B SEQ ID NO: 1 u 2,
cooTBeTcTBeHHO. VH- 1 VL-061actn CD3-cBsa3piBaromero gomeHa CD19xCD3-
oucnenuduueckoro oaHOLENOYeYHOro anTuresna ykasansl B SEQ ID NO: 7-10,
COOTBETCTBEHHO, Torna kak VH- u VL-o6mactu CD19-cBsaswiBaroniero qomena CD19xCD3-
oucnerudpruecKoro ogHoIeoueYHOro anTuTena ykaszadsl B SEQ ID NO: 3-6, COOTBETCTBEHHO.

2. @eHOTUITHYECKHI aHATTN3 JTMM(PONUTOB U aHAIU3 XUMEPHU3MA

JI71st peHOTUIMMYECKOTr0 aHajrM3a JUMM(ONMTOB M aHAIM3a XUMepU3Ma 00pasibl KpOBU
ManyeHTa IoJIydald 10, BO BpeMs U nocie JieueHuss CD19xCD3-06ucnenuduaeckum
OJIHOLIETIOYEYHBIM aHTUTEJIOM, UCTIONIB3Y$ coepxaiiue EDTA ipoOupku 1y1st cOopa oOpasIoB.
AOcomoTHOE YKcITo TUM(OIUTOB B 0Opasiax KpoBU ONPEALISIN TOCPEACTBOM
Qg depeHIMaTbHOTO aHaIM3a KPOBU B aHanu3atope Advia. JIumponuTter oxkpammBannmy,
UCIIOJIb3Ys (hJIyOPECIEHTHO MEUEHHbIE aHTUTENa, HalpaBiieHHbIe TpoTuB CD3, CD4, CDS,
CD19 u CD56 (Bce u3 KOoTOpBIX IosryyeHbl oT Becton-Dickinson, Heidelberg, I'epmanus).
AHanu3 MEYEeHHBIX KJIETOK U cOOp JaHHBIX MPOBOJIWIM C UcTioib3oBaHueM FACSCalibur
(Becton-Dickinson).

3. Onpeneneane MRD

Jns onpenenenrss MRD ucnons30Baiiu MO0 aHAIM3 HA OCHOBE MTOJIMMEPA3HOM IETTHON
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peaxuuu (ITL[P) (Bader et al., B IpOIMTUPOBAHHOM MeECTe), JIMOO aHAJIU3 C UCTTIOIb30BaHUEM
FACS. Bkpatue, IHK Boiaensiiu ¢ ucnionb3zoBanvem Habopa DNeasy Blood&Tissue (Qiagen
GmbH, Hilden, I'epmanus). HemaBHO OBLTIO YCTaHOBIIEHO, UTO peapaHKUPOBKU '€HOB
MMMYHOTJIOOYJIMHOB U T-KJIETOUHBIX PEUENTOPOB B KAUECTBE LIEJIEH aHAIU3a C
ucrnojb3zoBanueM [TLIP sSBsitoTCS yCTOMUMBBIMU MapKepaMHu St KOHTPOJIUPOBAHUS
OCTaTOYHOT'O MMHUMAJILHOTO 3a00JIeBaHUS TP OCTPOM JIMM(POOIIACTHOM JIEUKO3€ MOCIIe
TPaHCIUIAHTAUKU CTBOJIOBBIX KJIeTOK (Kreyenberg, Leukemia, 2009).

4. cropuu OonesHei

4.1 Ucropus 6one3nu nanuenTa 1

V 7-netHero manyeHTa 06Ut AMarHoctupoBaH CD 10+ o6t B-kineTounsiit ALL BeIcOKOTO
pucka (CD19-, CD34-nio3utuBHBIN, ¢ ymMeHblIeHHeM CD45, peapanxupoBkamu reHoB TCR,
otcytcTBueM BoBieueHHOCTH LIHC) B 2004. [Tocrne ieueHrs OH nepeHec KOCTHOMO3IOBOM
peruauB B utoHe 2006 1 OBLI TOJABEPTHYT JICUEHHIO B COOTBETCTBHHM C UcciieqoBanreM ALL-
REZ BFM B rpynre S3. [Tocne AByX HMKJIOB XMMUOTEPATTUY MAUUEHT UMETT IEPCUCTUPYIOLIEE
3a00JIeBaHME U JOCTHUT MOJIHOM PEMHUCCUM MOCIIe 3 MUMKIIOB Kiodapabuna. B 2007 emy ObuH
TPAHCIUIAHTUPOBAHBI AJUIOT€HHBIE T€MOIIO3TUYECKHUE CTBOJIOBBIE KJIIETKU OT COBITAAIOIIETO
1o 9 u3 necstu HLA-amenen 1o0HOpa, HE SIBJISIONIETOCS POJICTBEHHUKOM, TTOCTIE CO3AaHUs
HEOOXOIMMBIX YCIIOBUM C TTIOMOIIBIO 00TyUeHus Bcero Tena u atono3uaa. CIycTs ToJ1 mociie
HSCT oH nepeHec enie 0JJMH KOCTHOMO3IOBOW PEUUAUB U MOJTYUUIT MOCIEAYIOIIY O
XMMHUOTEpaIuIio, BKIIFoUaromyo 1 nuki kiodapaduna/muxiaodochamuaa/VP16 (Nobuko), 2
MKi1a amcakpuHa, VP16, npeqauzona (Hamburg) u 1 mukin Mesndanana/murapadbuHa, CMOTpU
¢ur.2. HecMOoTpst Ha 3Ty MHTEHCUBHYIO XUMUOTEPATIUIO, TALMEHT UMEJ IIEPCUCTUPYIOIIee
3a00seBaHre Ha MOP(OIOTHUECKOM YPOBHE HA MPOTSIKEHUM BCETO JICUEHUSI, YTO OUEBUTHO
Ha OCHOBE BBICOKMX YPOBHENM MUHUMAJIbHOI'O OCTaTOYHOTO 3abosieBaHus u3 ur.2. 3aTteM B
paMKax NMpUMEHEHHUH Mpenapara y Heu3JaeunuMo OOJIbHBIX OH OBLT MTOJBEPTHYT JICYEHUIO C

UCIIOJIb30BAHUEM HETIPEPBIBHOM MHGY3MH 15 MKI/M? CD19xCD3-6ucnenuduyeckoro
oaHolenoYeyHoro anturena (oamaarymomaoda; SEQ ID NO. 1) B TedueHue 5 HeJleb; CMOTPH
¢ur.3. [TociaenoBaTenbHbIC aHATU3BI TTOMYJISIUN TUMGOIMTOB 10 (B IeHb 0) U BO BpeMs
JICUCHUS YKA3aHHBIM AaHTUTEJIOM IIPOJIEMOHCTPUPOBAJIM BIIeUATIISIOIIEE pa3MHO)keHrue CD8+
T-nmumdonuToB, TorAa Kak He 0610 oTMeueHo u3MeHeHust B CD4+ T-kietkax u CD56+ NK-
KJeTKkax. B pe3ynbTaTte Je4eHus aHTUTEIOM MOTJIa OBITh TOCTUTHYTa MRD-HEraTMBHOCT®.
OnHOBpeMeHHbIN aHaIu3 xumepusma nokasai 100% nonopckuit xumepusM. Kak nokaszano
Ha ¢ur.4, aHaau3 KOCTHOTO Mo3ra B JieHb 10 neuenus CD19xCD3-0ucnenuduyeckum
OHOIIETIOYEYHBIM AHTUTEJIOM MOKA3aJI ITOJTHYIO 3JIMMHUHAIMIO OJTACTHBIX KJIETOK U3 KOCTHOTO

mo3sra (yposenb MRD <10'4). Jpyroit aHaim3 KOCTHOTO Mo3ra B KoHIle JieueHust CD19xCD3-
oucnenuprUUecKUM OTHOLETIOYEUYHBIM aHTUTEIOM CHOBA MTOKAa3aJl OJIHOE OTCYTCTBUE

JIEMKO3HBIX OJIACTHBIX KJIETOK B KOCTHOM Mo3re (ypoBeHb MRD <10'4). ITocnenoBaTenbHbIN
a"anu3 MRD 110, Bo BpeMs M ITOCIIe JIeUCHUST YKa3aHHBIM aHTUTEIIOM OTOOpa)keH Ha (hur.S.
J1o meyeHus: aHTUTENIOM peOEHOK UMEIl OUEeHb HEOIArOMPUSTHBIN MPOTHO3 U HE MOIXO U
11t HSCT u3-3a cBO€Tro mioXoro KJIMHUYECKOT O COCTOSIHUSA. B pe3yibTaTe JeueHusi aHTUTEIIOM
MorJja ObITh TocTUrHyTa MRD-HeratuBHOCTD. VICKITIOUAst TPAH3UTOPHBIE TUCKPETHBIC
MIPU3HAKHU aTAKCHUH, OCHOBHBIE TTOO0OYHBIE 3(PPEKTHI HE OTMEUYAJIUCh, U HE HAOJTI01aINCh
npuszHaku peakiuu GvHD, HecMOTpst Ha BIIeUATIISIONIEE PA3MHOKEHHUE TTOJTYYEHHBIX OT
noHopa CD8+ T-mumdponuros. B 10/2008, criycTst 2 He1eIu MOciie OKOHUYAHUS JICUSHUS
CD19xCD3-6ucnenupuyeckuM OJHOIETOYSUHBIM aHTUTEIOM (T.€. B AeHb 0 Ha ¢ur.3-5), oH
6bu1 noBepruyT Bropoit HSCT oT cBoel rarionieHTUYHON MaTePH, UCIIOIb3YS HE CBSI3aHHYIO
C OT/ICJICHUEM MHEJIONUTAPHOTO POCTKA KPOBETBOPHBIX KJIETOK CXEMY MOATOTOBUTEIILHOTO
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rpolecca, CoCTosIyo u3 kiodapadbuna, tuorena u mendanana (Lang). Ha naty 11/2009
ManyeHT ocraBalicsi B MRD-HeraTuBHOM NOJIHOW PEMUCCUM.

4.2 Uctopus 60oye3HM MagueHTa 2

B anpene 2001 y naTHaauaTUIETHEr O NanyMeHTa 0oLt quarnoctuposad Ph+ ALL u3z CD19+
B-knerok-npeaiecTBeHHUKOB. [Tocie Xumuotepanuu emy TPaHCIUIAHTUPOBAIIU
FEMOIIO3TUYCCKHE CTBOJIOBBIC KIIETKH OT UeHTHUHOTO 110 HLA cubca B okTsi6pe 2001 mmocie
CO3/IaHUsI HEOOXOAUMBIX YCIIOBUM C TOMOIIBIO 001ydeHust Beero tesia (TBI) c ucnosnb3oBaHueM
12 rpeit u aTono3uaa. B 2002 6611 1MarHOCTUPOBAH KOCTHOMO3I'OBOM PELUANB, U eIle OHa
pemMuccus Obljla JOCTUTHYTA C TTOMOIIBI0 UMATUHUOA U XUMUOTEPATIMU. 3aTEM OH OBLT
noaBepruyT Broport HSCT ot uaentuunoro no HLA, He gBIIstO1IErOCs POJICTBEHHUKOM
noHopa B okTsi0pe 2004. B mapte 2008 ObUT AMATHOCTUPOBAH BTOPOM PELUINB, U OH OBLIT
MOJIBEPTHYT JICUEHUIO C UCIIOJIb30BAHUEM XMMHOTEPAIIMM B HU3KUX J103aX U JacaTUHUOA 13-
3a Pe3UCTEHTHOCTH K UMaTUHUOY. ITocie JomoTHUTeIbHOM XMMUOTEPAITUH C UCTTOJIb30BAHUEM
Ki1ogapabuHa ¥ UTO3WHA/apaObMHO3UAA OH JIOCTUT PEMHUCCHUU Ha MOJICKYJIIPHOM YPOBHE, U
ObL1a ocyIecTBiieHa TpeThs amtoreHHass HSCT oT ero He coBmagarorero 1mo 3 uz 6 HLA-
aJiyIesie rarIouEHTUYHOTO OTIA C JICYEHUEM JACATUHUOOM MOC/E TPAHCIUIAHTALUU.
BcnencrBue xkenyaq0uYHO-KUIIIEUHOTO KPOBOTEYEHHUS M TUJIATAIMOHHON KapAMOMUOTIATUN
JlacaTUHUO OBLIT OTMEHEH CITYCTS 5 MeCsILEB Mocie TpaHcIuianTanuu. B anpene 2009 6bu1
JIMarHOCTUPOBAH KOMOMHUPOBAHHBIN (COYETAHHBIN) PELUAUB C TOPAKEHUEM LIEHTPAJILHOM

HepBHot cuctembl (LIHC), npu 3TOM OBLIO BBISIBIEHO 7x10°/71 GIIACTHBIX KJIETOK B [HHC u
3% GJ1aCTHBIX KJIETOK B KOCTHOM MO3r€. 3aTeM MalMeHTa MOABEPIJIU JICUEHHIO HUIIOTUHUOOM,
UHTpATEKAIbHON XuMUOTepanuei u ppakuuoHupoBanHomy obiyuenuto LTHC c
ycroyib3oBaHueM 18 rpeit. Uepes Tpu Mecsiia Imociie 3TOro JICUEHUS! KOCTHBIN MO3T MMaUeHTa

ocraBajicsi MRD-1IO3UTUBHBIM Ha YPOBHE 1,1><10'3, B To BpeMs kak LIHC Ob11a cBoOOO1HA

oT OnacTHbIX KJIeTOK. C MOMOIIBIO aHATIM3a XUMEpHU3Ma Mepr(epruiecKkoli KpOBU BbISIBIICH

MOJTHOLUEHHBIN TEMOII033 C MPOUCXOKICHUEM OT JIOHOPA - €TI0 TAIIOUAEHTUYHOTO OTIA.
[TaupenTa 3aTem MOABEPIIIM JICYEHHUIO B PAMKaX IPUMEHEHUS IPENapaTa y HEU3JICUUMO

OOJIBHBIX OJTHUM CPEICTBOM OJTMHATYMOMaOOM B j103¢ 15 MKI/M>/JleHb B TeueHne 4 Heelb
MMOCPEACTBOM HEIpPEPhIBHOM MH(Y3UHU 0€3 KaKUX-Tu00 moOO0UHBIX 3P heKTOB. Acrupanus
KOCTHOTO MO3Ta B KOHIIE JICUEHHSI TI0Ka3aJia MOJTHYI0 PEMUCCHUIO C HE TIOIIAFOIINMCS

oOHapyxeHuo MRD B KOCTHOM MO3re Ha ypOBHE, KOTOPbIA HUXE <1x10™ Kak n IMaUEeHT
1, manyeHT 2 He IEMOHCTPUPOBAJ Kakue-11bo nmpuzHaku peakiuv GvHD Bo BpeMst WM mociie
nedenus ormHatymomaooM. CIrycTs iBe HeIes I Mocjie OKOHYAHMSI JIEYeHHUsT OJIMHAaTyMOMaboM
y ManyeHTa HaOJII01a71ach TPAH3UTOPHAS TEMOJIUTUIECKA s PEaKIUsl, BRI3BAaHHAS UH(EKINEH.
B HacTosi1ee BpeMsi, CIIyCTs UeThIpe HEJENIU MOCTIe JICYeHUS, Y ManyeHTa 2 HeT peuuansa. OH
30POB U ITOCEIIAET IIKOILY.

4.3 3axiroueHue

[Toka umerorecst B HAJIMUMK JIEKAPCTBEHHBIE CpeICcTBa JIs jieueHus: ALL oGmagaroT
HU3KOM Cen(PUIHOCTHIO U BO3AEUCTBYIOT Ha P IPYTUX KIETOK, TPUBOJIS K TSKEITBIM
o0o0YHBIM 3 (pekTam, TAKUM KaK IMMYHOCYTIPECCHS], aIljla3usi KOCTHOTO MO3Ta, BOCTIaJIeHUE
CIIM3UCTOM 000JIOYKH, HEBPOIIATUS, KAPAUOTOKCUUHOCTD U asoneuusi. [loatomy cpouHo
TpeOyroTcs MOAX01bl C OOJIbIleH crienraIn3anueil i MEHbIIUM KOJIMYeCTBOM MTOOOYHBIX
ad¢exroB. Kpome Toro, y k10H0OB ALL HEKOTOPBIX MMALMEHTOB, B YACTHOCTH, Y KJIOHOB,
Bo3HUKaromux nocie HSCT, pa3BuBaercs moHas pe3UCTEHTHOCTD K OOLLIENTPUHSITON TepaIui,
TaK 4TO JKeJIATEIbHbI JIEKAPCTBEHHBIE CPEJICTBA C OTJIMYHBIM MEXAHU3MOM JehcTBUs. [1pu
ALL y neteit 3¢(peKTUBHOCTh AaHTUTETI03aBUCUMOMN UTOTOKCUYHOCTH Yepe3 MOCPEICTBO
peuentopoB st Fc NK-KJIeTOK ¥ TpaHyJIOIMTOB B COUETAHUU C XUMHUOTEPAITUEN MOXKHO OBLIIO
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MOKa3aTh, UCIIOJIb3YsI MOHOKJIOHAJIbHOE XUMEPHOE aHTUTENIO pUTYyKcuMad. B Hacrosiiee
BpeMs OJIMHATYMOMAO SIBJISIETCS] €IMHCTBEHHBIM aHTUTEIOM B KJIMHUUECKUX UCTTBITAHUSX,
IMO3BOJISIOIIUM 3a1€MCTBOBATL HUTOTOKCHUECKUE T-KIeTKHU 11 HauenvMBaHus Ha CD19 nipu
B-K1€TOYHBIX HEXOKKMHCKUX JTMMpomax u mumbaTudeckux Jieiiko3ax. [lonararot, yto T-
KJIETKM 00J1aJa10T OOJIBIIMM HUTOTOKCUUECKUM MTOTEHLMATIOM, YeM T€ KJIETKH UMMYHHOM
CUCTEMBI, KOTOPBIE 3aJICHCTBYIOTCS ITPYU IOMOIIM OOBIYHBIX MOHOKJIOHAIBHBIX AHTUTEIL.

[Tomararot, uto 3¢ deKT amnoreHHbt GVL SBIsSETCS OHON U3 OCHOBHBIX TPUUMH
npotuBoJieriko3Hol addexkTuBHocT HSCT. K coxanenuro, Bo3HukHoBeHHe 3 dexta GvL
yacTo conpoBoxaaercs peakuuern GVHD, koTopas 10 cux nop sIBIISIETCS OCHOBHOM ITIPUYNUHOMN
OCJIOHEeHHUs U cMepTHOCTH nociie ajtoreHHo HSCT. I[Tostomy BeI30B addexta GVL B
otcytcrBue peakiuu GvHD siBiseTcs npeaMeToM MHTEHCUBHOTO uccaeaoBanus. OTHUM U3
MOAXOA0B K BbI30BY 3¢ dekta GvL sBisercs uady3us mumdponutos qoHopa (DLI). Xots DLI
SBJISIETCS] OYeHb 2(PPEKTUBHOMN MPU JICYEHUH XPOHUYECKOTO MUEIIOJIEKO03a, OHA MEHee
a¢deKTUBHA TTPU MOCTTPAHCIUIAHTAMOHHOM JIeUeHUH penuauBupyromero ALL u gacTto
IIPUBOJUT K BO3HUKHOBEHUIO XpOHUYeCKOM peakund GvHD co 3HaUYUTENBHBIM YXYALLIEHUEM
Ka4deCTBa KU3HU IOPAXKEHHBIX IETEH.

OHUM U3 BO3MOXKHBIX IMOIX0/I0B K BbI30BY GVL 6e3 GVHD sBiisieTcst in-vivo akTUBaLus
MOJy4eHHBIX OT oHopa T-muMdonutoB nocie HSCT, ucnonb3yst HU3KUE 103bI
3agecTByomero T-KIeTKu aHTUTeNa 0JiMHaTyMoMa0a, KOTOpOe MOXKET HallpaBuTh T-
muMpouuTel mpoTUB CD19+ 6acTHbIX KieTok ALL nmanueHTa. 3T0 aHTUTENO
MPOIEMOHCTPUPOBAIIO BIECUATIISIONLYI0 AKTUBHOCTH ITPOTUB JTMM(OMBI 1 JIEMKO03a B CUTYaIWH
ayTOJIOTMYHOM TPAHCIUIAHTALMY, HO HUKOT 1A HE IIPOBEPSIIOCH IIPU peuuauBupyromem ALL
nocsie HSCT wnu Ha aerax. B cutyaumy ayToJIOTMYHON TPaHCIUIAHTALMA PEMUCCUU Ha
MOJIEKYJISIPHOM YPOBHE ObLIIM BbI3BaHbI y 13 13 16 moAaromuyxcs OUeHKe B3POCIIbIX MALMEHTOB
¢ MRD-nio3utuBHbIM ALL. O6a peGeHka, ONMMCAHHBIX BBIIIIE, TOKA3aIM BIEUATISIONIYIO
MPOTUBOJIENKO3HYIO PEAKIMIO TIOCIIE MHULIMMPOBAHMS JIedeHHsl. B o0oux ciyyasx ypoBeHb
MRD ymnan HuKe ypOBHS BbISIBJIeHUs 0€3 Kakux-1u00 npusHakoB GvHD, HecMoTps Ha
HIMPOKOMACIITA0OHOE Pa3MHOXKEHHE MOJIyYEHHBIX OT IoHOpa T-KJIeTOK. DTO MOTJI0 OBITh
00yc0BIIeHO TeM (AaKTOM, YTO ASUCTBUE OIIMHATYMOMAaba He 3aBUCUT OT MPABUIILHOMN
MPE3CHTALNHU ITENTUIHBIX AHTUTE€HOB U HE MOKET BKIIFOUATh IIPUBJICYEHUE TTOITYJISILUN
HeoOy4eHHbIX T-KJIeToK.

HacToNbKo HU3KKe, Kak 15 MKI/M> B [I€Hb YPOBHHU /103 OyiMHaTyMoMaba ObLIH
JIOCTaTOYHBIMM JIJI1 MHAYKIMK PAa3MHOXKEHHMS MIOJIYYSHHBIX OT JoHOpa T-1uMdOIUTOB 1
3JIMMHUHAIMY OJaCTHBIX KJIeTOK ALL /10 ypoBHS, KOTOPBIN HUXE YPOBHS BhIsABIeHUS MRD.
TO0 yKa3bIBaE€T HA TO, YTO MpUBJIeYeHUE T-KJIETOK OYEHb OTIIMYAETCS OT MEXaHU3Ma JCUCTBUS
OOBIYHBIX MOHOKJIOHAJIBHBIX AHTUTEJ, [IJI1 KOTOPBIX TPEeOYIOTCS HAMHOI'O 00Jiee BBICOKHE
JI03bI U KOTOPBIE HE MOTYT 3aJIEUCTBOBATH IUTOTOKCUUECKHE T-KJIIETKU U3-32 OTCYTCTBUS Y
HUX peuentopos mis Fe.

brrnatymoMab xopo1o nepeHocuscss 000MMHU MalMEHTAMU, BbI3bIBAS JIUIIb YCTATOCTD,
cnaOyro atakcuto U TpeMop crernieln 1-2 CTCAE. Y namuenTta 2 mo6ounbie 3G GeKThI COBCEM
He HaOJI01aIMCh, HECMOTPSI HA UHTEHCUBHBIE MPEIBAPUTENIbHBIE TePATIUM, HA3HAUYCHHbIE
emy. HenpepoiBHast BHyTpuBeHHAsI MH(Y3US B TEYCHUE HECKOJIBKUX HEJIETh XOPOIIIO
MEPEHOCUIIACH OOOMMM MALUEHTAMM.

Ha ocHoBe 3TOro nepBoro KJIMHUYECKOTO OMbITa B OTHOLIEHUU ALL y eTeit aBTOpbI
HACTOSIIETO U300PETEHUS JIENat0T 3aKII0OUEHUE, YTO OJIMHATYMOMA0O XOPOLIO IEPEHOCUTCS
U MOeT OBICTPO BBI3BIBATH MOJIHBIE reMaToiornueckue 1 MRD-HeraTuBHbIE PEMUCCHU Y
JIETEN ¢ PE3UCTEHTHBIM K TepaIiuu 3a00JIeBaHUEM TTOCIIe MHOXKECTBA pelanBoB ALL u3
CD19+ npemiectBeHHUKOB B-mumdonuTos nociie ajmmoreHHot HSCT. CTOUT OTMETUTB, UTO
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HU OJVH U3 NAUMEHTOB HE MPOIEMOHCTPUPOBAII Kakue-11n0o npuzHaku GvHD, HecMoTps Ha
Pa3MHOKEHHUE TOJIYYSHHBIX OT JoHOpa T-TuMdOIMTOB, TaXke MOCie TpaHCIIAHTAIMUA OT
HECOBIAIAIOLIEr0 raINIOUIEHTUYHOT O JOHOPA.

DTH MepBbIe PE3yIbTATHI MOKA3BIBAIOT, UTO JICUCHHUE JIeTeH C OCTPBIM JTMM(POOIaCTHBIM
netriko3oM (ALL) CD19xCD3-6ucnenuduiyecKiuM OTHOLEITOUYEYHBIM aHTUTEIIOM CITOCOOHO
MIPUBECTH K TTOJTHOM AIIMMHUHAIMN KJIETOK OCTPOro JTMM(OoOIacTHOTO JIEHKO3a U3 OpraHu3Ma
nerer. BaxkHo, 4TO 3TO JIeUeHHE MTPUBOIWIO HE TOJIBKO K MOJIHON T€MATOJIOTUYECKON
PEMMCCHUH, HO U K IIOJTHOM PEMUCCUU HA MOJIEKYJIIPHOM YPOBHE, IIPU KOTOPOW MO3UTUBHBIN
IO TTOKA3aTEeIF0 MUHUMAJIbHOT'O OCTATOYHOTO 3a00seBanus (MRD) ocTpbiit TuMb0OI1acTHBIH
neriko3 (ALL) nepeBoauics B MRD-HeratuBHoe cocTosiHue. JIeueHre XOpoI1io NEPEHOCUIIOCH.
BBuny storo Beenenue CD19xCD3-0ucnenupuieckoro oTHOLUENOYEUHOTO aHTUTENA,
OITMCAHHOTO 3/IECh, 00ECTIEUMBAET YJIYUIIIEHHBIM BapUAHT JICUEHUS OCTPOT0 JIMMGPOOIaCTHOTO
nerko3a (ALL) y nereit, B uactHOCTH, ALL, PE3UCTEHTHOTO K XUMHUOTEPATIMU U/WUJIU AJIJIOTEHHOM
HSCT, w/wnmm peuuausupyromero ALL.

Pe3ynbTaThl MOKHO KPATKO CYMMUPOBATH CIIEAYIOIIMM 00pa3oMm:

- JIBa pebeHka ObLIM MOABEPTHYTHI JICUEHHIO HA OCHOBE ITPMMEHEHUS IIperapara y
HEW3JIEUUMO OOJTbHBIX.

- PazButne MRD-HEraTUBHOCTH y yKa3aHHBIX MMAIIUEHTOB.

- He HaGronauce OCHOBHBIE HEOIaronpusTHeIE BO3AeUCTBUS (AE).

- Bce AE ObuM TpaH3UTOPHBIMU, TIPEPHIBAHUS JIEUEHUST HE TPEOOBAJIOCH.

dopmya u3o0peTeHus

1. I[Ipumenenue 6mMHaTYyMOMaba AJ1s MOJIy4eHUs! (papMaleBTUUECKOM KOMITO3ULUM IS
JICYSHMSI in Vivo, YMEHBIIIEHUSI MHTEHCUBHOCTU WJIM YCTPAHEHUST OCTPOTO JTUM(}POoOIacTHOTO
neriko3a (ALL) y aerelt, rae 6OamHaTyMoMa0 ciocOOEH NMEPEBOIUTh MUHMMAIIbHOE OCTATOYHOE
3aboneBanre (MRD) mo3utuBHOTO OCTpOoro aumdoobdacTHoro seriko3a (ALL) B MRD-
HeraTuBHoOe cocTostHue (ALL).

2. [TpumeHenue o 1.1, B KOTOPOM YKa3aHHBIM OCTPBIM JIMM(POOIaCTHBIM JIeiiKo30M (ALL)
y JIeTel SIBISeTCS OCTPhIi TMMGOOIacCTHBIN eiKko3 (ALL) u3 kieTok B-MHNM y 1eTel.

3. [IpumeHeHue 110 11.2, B KOTOPOM YKa3aHHBIM OCTPBIM TUM(POOIACTHRIM Jieiiko30M (ALL)
U3 KJIEeTOK B-uHuM y eteit ssBiaseTcs ocTphlil TMMQpo0OIacTHbIN Jietiko3 (ALL) u3 B-kimeTox-
IIPEAIIECTBEHHUKOB Y ACTEMH.

4. TIpuMeHeHue 110 1.3, B KOTOPOM YKa3aHHBIM OCTPbIM TUM(OOIaCTHBIM Jietiko30M (ALL)
13 B-KJIeTOK-IIPEAIIIECTBEHHUKOB Y AETEN sIBIIIeTCs TPO-B-Kiterounsiiit ALL, mpe-B-kieTouHbii
ALL unmu o6umit ALL (cALL) y neteit.

5. Ilpumenenue 1o a0bomy u3 M. 1-4, B KOTOPOM YKa3aHHBIM OCTPBIM JIUM(POOIaCTHBIM
nerko30oM (ALL) siBiisieTcst pe3uCTeHTHBIN W/WiM penuauBupyrommin ALL.

6. [IpuMeHeHue 110 11.5, B KOTOPOM YKa3aHHBIM OCTPBIM IMM(POOTACTHBIM JIetiko30M (ALL)
ABJISAETCS peluauBUpyIommi ALL 1 petuIMBUPYIONIUIA B TEYEHUE TPEX JIET C MOMEHTA
JIMarHOCTUPOBAHMSL.

7. ITpumenenwue 1o gr00oMy u3 1. 1-4, 6, KOTOpoe MpeTHA3HAYCHO IS JICUEHUs,
YMEHBIIEHUS] MHTEHCUBHOCTH WUJIM YCTPAHEHUS MUHUMAJIBHOT'O OCTATOYHOT'O 3a00JI€BaHMS
(MRD) y pebenka ¢ ALL.

8. IlpumeHeHue no 1.7, B KOTOPOM yKa3aHHbIN pebeHOK ¢ ALL siBnisgeTcss MRD-11O3UTUBHBIM
IIPU IIOJIHOM T€MATOJIOTUYECKON PEMUCCHUMU.

9. Ilpumenenue no 11.8, koropoe nepeBoauT MRD-no3utuBHbI ALL B MRD-HeratuBHoe
COCTOSTHUE.

10. Ilpumenenue no n.8 unum 9, B koropoM MRD oripenenstoT ¢ mOMOIIbIO KOJIMYECTBEHHOTO
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OIpEJICIICHUS IO KpalHen Mepe OJHOTO(OM) U3 IUTOTEHETUYECKHUX OTKJIOHEHUIA UITU
peapaHXUpPOBOK, BHIOPAHHBIX U3 TPYIIIIbI, COCTOSIIICH U3:

t(12;21)[TEL-AML1];

t(1;19)[E2A-PBX];

t(4;11)[AF4-MLL];

t(9;22)[BCR-ABL];

TUTIEPAUIIIIOUIUN UK TPUCOMUU XpoMocoM 4, 10 u 17;

TUIIOAUILJIOU/INH;

peapaHXUPOBOK FT€HOB UMMYHOIJIO0YJIMHOB; U

peapanxxkupoBok T-kneTounsix peuentopon (TCR).

11. ITpumenenue 1o .10, B KOTOpOM y yka3zaHHOTro pedeHka ¢ ALL nemoHcTpupyeTcs
CUTHAJI B OTHOIIEHWY HAJIMYUS HUTOTCHETUUECKHUX OTKJIOHEHUH, TTPEBBIIAIOIINN TTPe/IeT
OOHapyKEeHUsI, /WM TI0 KpalHel Mepe OUH MapKep Ha peapaHXKUPOBKY C

YYBCTBUTEIBLHOCTHIO >1 04,
12. ITpumeHnenue 1o Jr0o6oMy u3 1i1.1-4, 6, 8,9, 11, B KOTOPOM COOTBETCTBYIOIIHUE
BapuaOenbHbIe 00JIACTH TsKeNbIX Henen (Vy) U COOTBETCTBYIOIIME BapUabebHble 001aCTH

Jerkux nemneit (Vi) B ykazaHHOM OjuHaTymoMa0e pacnonaratorcst oT N-koHna Kk C-KOHIy B

cinenytomeM nopsaake VL(CD19)-VH(CD19)-VH(CD3)-VL(CD3).

13. ITpumeHeHue 110 1.12, B KOTOPOM yKa3aHHBIN OJIuHATYMOMab BKITIOUaeT
AMUHOKMCIIOTHYIO ITOCIIEIOBATEIILHOCTD, MpeAcTaBiieHHYo B SEQ ID NO: 1.

14. ITpumenenue 1o ar0d6oMy u3 1. 1-4, 6, 8,9, 11, 13, B koTopoM dapmaneBTHIeCKas
KOMIIO3UIUSI, BKJTIOUatoIasi 6JMHaTyMoMao, 107KHA BBOAUTHCS C TOMOIIBIO HETTPEPBIBHOTO
BBEJICHUS B TEYEHUE 10 KpalHEN Mepe YEThIPEX HENEITb.

15. ITIpumenenue no 1.14, B KOTOPOM MO KparHeH Mepe MOCie YEThIPEX HeETb
HENpepbIBHON MH(PY3UU CIIeyeT MO KpaliHeil Mepe 2-HeAeTbHbBIN MPOMEXYTOK BpeMeHH 0e3
JICYEHUS.

16. [TpumeHneHue 1o 1.14, B KOTOPOM yKa3aHHOE BBEJIEHUE JOIAKHO ObITh TIOBTOPEHO IO
KpaiHen Mepe 1Ba, TPU, YETHIPE, MSATh, IIECTh, CEMb, BOCEMb, AEBITh WIH JIECSITh Pa3 MOCIE
onpeneneHuss MRD-HETaTUBHOTO COCTOSIHUS.

17. Ilpumenenue no 1ro6oMy u3 . 15-16, KOTOpoe OCYHIECTBIISIOT Hepe] TPAHCIUIAHTalen
aJUIOreHHbIX CTBOJIOBBIX KiIeTOK (HSCT) niist mepeBoga MRD-1mo3utuBHOTrO coctosiuust ALL
B MRD-HeratuBHO€ COCTOSIHUE.

18. ITpumeHeHue 1o 1ro0oMy u3 M. 15-16, KOTOpoe OCYIIECTBIISIOT MOCTIE TPAHCIUIAHTAIMN
aJIJIOTEHHBIX TEMOMO3TUYECKUX CTBOJIOBBIX KiIeToK (HSCT).

19. ITpumenenue 1o 1.18, B KOTOpoM OiiMHATYMOMAO BBI3BIBAET 3(P(PEKT «TpaHCIIIAHTAT
MpoTHB Jierko3a» (GvL).

20. ITpumenenue no rodomy w3z nim.1-4, 6, 8,9, 11, 13, 15, 16, 19, B koTopoM OjiuHaTyMOMAa0
JIOJIKEH BBOJIUTHCA B CYTOYHOM 03¢, cocTaBiisitonie ot 10 Mkr 1o 100 MKT Ha Kax bl
KBaJIpaTHBIA METP IUIONIA/IM [IOBEPXHOCTH TeJla MALUEHTA.

21. ITpumenenue 1o 1.20, B KOTOPOM OJIMHATyMOMa0 JOJKEH BBOJAUTHLCS B CYTOUHOM J103€,
cocTasistolier oT 15 MKr 10 30 MKT Ha KaK[Ibll KBaJAPATHBIN METP TUIOIIAIA TOBEPXHOCTH
TeJIa MalKeHTA.

22. Ilpumenenue 1o grobomy u3 m.1-4, 6, 8,9, 11, 13, 15, 16, 19, 21, koTopoe
NpeaHa3HaueHo i1t pebénka ¢ ALL, moaBep>KeHHOTO BBICOKOMY PUCKY pelUINBa B
cootBeTcTBUM ¢ kinaccupukanueit COGAALLO3B1 octporo aumdobi1acTHOTO JIEHKO3a.

23. TlpuMeHeHue 1o JTIF0O0MY U3 M. 1-4, B KOTOPOM yKa3aHHBIN NAIMEHT He TTOAXOIUT IS
TPAHCIUIAHTAMU AJUTOTEHHBIX CTBOJIOBBIX KJIETOK.

Crp.: 41



RU 2536933 C2

CIIMCOK TOCJIEOOBATEJILHOCTEN
<110> Micromet AG
<120> HoBoe jieueHMe OCTPOTO JIMMPOBIACTHOIO JeMKOo3a y neTen
<130> R2201 PCT S3

<150> 61/112,323
<151> 2008-11-07

<150> 61/221,269
<151> 2009-06-29

<150> 61/183,291
<151> 2009-06-02

<160> 22
<170> PatentlIn version 3.3

<210> 1

<211> 498

<212> BEJIOK

<213> MWckyccTBeHHas MNOCJenoBaTelbHOCTD

<220>

<221> WNCTOUYHUK

<223> /npumeuaHne="XapaKTEpUCTMKA MCKYCCTBEHHOM MOCIEeNOBATEIbHOCTH @
CD19xCD3-6ucneumprueckoe OOHOLEINOUEUHOEe aHTUTeso"

<400> 1

Asp Ile Gln Leu Thr Gln Ser Pro Ala Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Gln Arg Ala Thr Ile Ser Cys Lys Ala Ser Gln Ser val Asp Tyr Asp
20 25 30

Gly Asp Ser Tyr Leu Asn Trp Tyr Gln Gln Ile Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Asp Ala Ser Asn Leu Val Ser Gly Ile Pro Pro
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn Ile His
65 70 75 80

Pro Val Glu Lys Val Asp Ala Ala Thr Tyr His Cys Gln Gln Ser Thr
85 90 95

Glu Asp Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Gly
100 105 110

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Val
115 120 125
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Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Pro Gly Ser Ser Val
130 135 140

Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser Tyr Trp Met
145 150 155 160

Asn Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile Gly Gln
165 170 175

Ile Trp Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys Phe Lys Gly
180 185 190

Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala Tyr Met Gln
195 200 205

Leu Ser Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala Arg
210 215 220

Arg Glu Thr Thr Thr Val Gly Arg Tyr Tyr Tyr Ala Met Asp Tyr Trp
225 230 235 240

Gly Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Asp
245 250 255

Ile Lys Leu Gln Gln Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala Ser
260 265 270

Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Arg Tyr Thr
275 280 285

Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile Gly
290 295 300

Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln Lys Phe Lys
305 310 315 320

Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr Met
325 330 335

Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala
340 345 350

Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly Thr
355 360 365

Thr Leu Thr Val Ser Ser Val Glu Gly Gly Ser Gly Gly Ser Gly Gly
370 375 380
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Gln Pro

400

Gln Leu
395

Ser Ser Val Thr Ser

385

Gly Gly Gly Gly

390

Asp Asp Ile

Ala Val Thr Met Thr

405

Ala Ile Met Ser Ser Pro Gly Glu Lys Arg

410

Cys
415

Ala Val Met Asn Gln Gln Ser

425

Ser Ser

420

Ser Ser Tyr Trp Tyr Lys Gly

430

Thr Ile Thr Val

445

Pro Ser Ala Ser

435

Ser Lys Arg Trp Tyr

440

Asp Lys Gly

Val Phe Thr

460

Pro Ser Ser Ser Ser Ser Leu

450

Tyr Arg Gly

455

Gly Gly Tyr

Thr
465

Ile Met Glu

470

Ser Ser Ala Glu Ala Ala

475

Thr Gln

480

Asp Tyr Tyr Cys

Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu

Leu Lys

<210> 2

<211> 1494
<212> JHK
<213>

<220>
<221>
<223>

485

NCTOYHUK
/npyMeuaHne="XapaKTEepPUCTUKA MCKYCCTBEHHOM NOCAENOBATEebHOCTH

490

HckyccTBeHHas rnocyieOBaTeJIbHOCTDb

495

CD19xCD3-6bucneundpmnueckoe omgHOLENOUSUHOE aHTUTesO"

<400> 2

gatatccagc tgacccagtc tccagettct ttggctgtgt ctctagggcea

atctcctgcea
caacagattc
gggatcccac
cctgtggaga
acgttcggtg
tceggtggtg
gggtcctcag
aactgggtga

gatggtgata

aggccagcca
caggacagcc
ccaggtttag
aggtggatgce
gagggaccaa
gtggttctca
tgaagatttc
agcagaggcc

ctaactacaa

aagtgttgat
acccaaactc
tggcagtggg
tgcaacctat
gctcgagatc
ggtgcagctg
ctgcaaggct
tggacagggt

tggaaagttc

tatgatggtg
ctcatctatg
tctgggacag
cactgtcagc
aaaggtggtg
cagcagtctg
tctggctatg
cttgagtgga

aagggtaaag

Crp.: 44

atagttattt
atgcatccaa
acttcaccct
aaagtactga
gtggttctgg
gggctgagcet
cattcagtag
ttggacagat

ccactctgac

gagggccacc
gaactggtac
tctagtttct
caacatccat
ggatccgtygg
cggcggcegge
ggtgaggcct
ctactggatg
ttggcctgga

tgcagacgaa

60

120

180

240

300

360

420

480

540

600



tccteccagea
ttctgtgcaa
ggccaaggga

cagtcagggg
ggctacacct
gaatggattg
gacaaggcca
ctgacatctg
cttgactact
ggttctggtg
gcaatcatgt
gtaagttaca
gacacatcca
tcatactctc
cagtggagta
<210> 3

<211> 124
<212>
<213>
<220>

<221>
<223>

cagcctacat
gacgggagac
ccacggtcac
ctgaactggc
ttactaggta
gatacattaa
cattgactac
aggactctgc
ggggccaagg
gaagtggagg
ctgcatctcc
tgaactggta
aagtggcttc
tcacaatcag

gtaacccgcet

BEJIOK
JMickyccTBeHHaA NoOCIenNoBaTeNbHOCTD

MCTOYHUK

RU 2536933 C2

gcaactcagc
tacgacggta
cgtctcctec
aagacctggg
cacgatgcac
tcctagceccegt
agacaaatcc
agtctattac
caccactctc
ttcaggtgga
aggggagaag
ccagcagaag
tggagtccct
cagcatggag

cacgttcggt

CD19-cBasbBapmero gomeHa"

<400> 3

Gln Val Gln Leu Gln Gln Ser Gl

1

Ser Val Lys Ile Ser Cys Lys

Trp Met Asn Trp Val Lys Gln

35

Gly Gln Ile Trp Pro Gly Asp

50

Lys Gly Lys Ala Thr Leu Thr
70

65

Met Gln Leu Ser Ser Leu Ala

5

20

40

55

agcctagcat
ggccgttatt
ggaggtggtg
gcctcagtga
tgggtaaaac
ggttatacta
tccagcacag
tgtgcaagat
acagtctcct
gtcgacgaca
gtcaccatga
tcaggcacct
tatcgcttca
gctgaagatg

gctgggacca

10

75

Crp.: 45

ctgaggactc
actatgctat
gatccgatat
agatgtcctg
agaggcctgg
attacaatca
cctacatgca
attatgatga
cagtcgaagg
ttcagctgac
cctgcagagce
cccccaaaag
gtggcagtgg
ctgccactta

agctggagct

Ala Ser Gly Tyr Ala Phe Ser Ser
25

30

Arg Pro Gly Gln Gly Leu Glu Trp

45

Gly Asp Thr Asn Tyr Asn Gly Lys

60

Ala Asp Glu Ser Ser Ser Thr Ala

Ser Glu Asp Ser Ala Val Tyr Phe

tgcggtctat
ggactactgg
caaactgcag
caagacttct
acagggtctg
gaagttcaag
actgagcagc
tcattactgc
tggaagtgga
ccagtctcca
cagttcaagt
atggatttat
gtctgggacc
ttactgccaa

gaaa

/npmmeqaame="XapaxTepMCwaa MICKYCCTBEHHOM MOCJIeN0BaTeNLHOCTH

y Ala Glu Leu Val Arg Pro Gly Ser

15

Tyr

Ile

Phe

Tyr

80

Cys

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1494

VH
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90

95

Ala Arg Arg Glu Thr Thr Thr Val Gly Arg Tyr Tyr Tyr Ala Met Asp
105

100

110

Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

120

CD19-cBaswiBapmero noMmeHa"

tggggctgag
tgcattcagt
gattggacag
agccactctg
atctgaggac

ttactatgct

CD19-cBasuBawmero nomena"

Leu Thr Gln Ser

115
<210> 4
<211> 372
<212> [JHK
<213>
<220>
<221> WVCTOYHUK
<223>
<400> 4
caggtgcagc tgcagcagtc
tcectgcaagg cttetggceta
cctggacagg gtcttgagtg
aatggaaagt tcaagggtaa
atgcaactca gcagcctage
actacgacgg taggccgtta
accgtctcect cc
<210> 5
<211> 111
<212> BEJOK
<213>
<220>
<221> wucTOUHMK
<223> /npumeuanue=
<400> 5
Asp Ile Gln
1 5
Gln Arg Ala

Gly Asp Ser
35

Lys Leu Leu
50

Thr Ile Ser Cys

20

Tyr Leu Asn Trp

Ile Tyr Asp Ala

40

55

HckyccTBeHHasa nocJyieNOBATEJILHOCTD

ctggtgaggc
agctactgga
atttggcectg
actgcagacg
tctgcggtcet

atggactact

UckyccrBeHHas NnocJIeIOBATEJILHOCTL

10

Crp.: 46

ctgggtectce
tgaactgggt
gagatggtga
aatcctccag

atttctgtge

ggggccaagg

Lys Ala Ser Gln Ser Val Asp
25

30

Tyr Gln Gln Ile Pro Gly Gln

45

Ser Asn Leu Val Ser Gly Ile

60

/npuMeyaHne="XapaKTepMCTMKa MUCKYCCTBEHHON MOCIENOBATENbHOCTH

agtgaagatt
gaagcagagg
tactaactac
cacagcctac
aagacgggag

gaccacggtc

"XapakTepucTiMka MCKYCCTBEHHOM rocJyIe [OBATEJILHOCTM §

Pro Ala Ser Leu Ala Val Ser Leu Gly

15

Tyr Asp

Pro

Pro

Pro Pro

VH

60

120

180

240

300

360

372

VL
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Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn

65

70

75

Ile His
80

Pro Val Glu Lys Val Asp Ala Ala Thr Tyr His Cys Gln Gln Ser Thr

85

90

95

Glu Asp Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

100

CD19-cBsazbBanmero gomMeHa"

<210> 6

<211> 333

<212> [HK

<213>

<220>

<221> UNCTOYHUK

<223>

<400> 6

gatatccagc tgacccagtc
atctcctgca aggccagcca
caacagattc caggacagcc
gggatcccac ccaggtttag
cctgtggaga aggtggatgce
acgttcggtg gagggaccaa
<210> 7

<211> 119

<212> BEJOK

<213>

<220>

<221> MCTOUHMK

<223>

<400> 7

tccagcttct
aagtgttgat
acccaaactc
tggcagtggg
tgcaacctat

gctcgagatc

105

HckyccTBeHHasa MNOCIEeNOBATEJIbHOCThL

ttggctgtgt
tatgatggtg
ctcatctatg
tctgggacag
cactgtcagc

aaa

UckyccTBeHHasa IIOCJIEAOBATEJILHOCTL

VH CD3-cBA3BBaOILETO OOMEHa

Asp Ile Lys Leu Gln Gln Ser Gly Ala Glu Leu

1

Ser Val Lys

Thr Met His

35

Gly Tyr
50

Ile

5

10

Met Ser Cys Lys Thr Ser Gly Tyr

20

Trp Val Lys Gln

Asn Pro Ser Arg

Arg
40

55

25

Pro Gly Gln

Gly Tyr Thr Asn

Crp.: 47

110

ctctagggca
atagttattt
atgcatccaa
acttcaccct

aaagtactga

Ala Arg Pro

Thr Phe Thr
30

Gly Leu Glu
45

Tyr Asn Gln
60

/npuMedaHne="XapaKTepMCTUKa MCKYCCTBEHHO MOCJENOBaTeNbHOCTH!

gagggccacc
gaactggtac
tctagtttct

caacatccat

ggatccgtgg

Gly Ala

15

Arg Tyr

Trp Ile

Lys Phe

VL

60

120

180

240

300

333
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Lys Asp Lys Ala
65

Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
70 75 80

Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys

85 90 95

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly

100 105 110
Thr Thr Leu Thr Val Ser Ser
115
<210> 8
<211> 357
<212> [OHK
<213> McKycCTBEeHHasa MOCeNOBATENbHOCTD
<220>
<221> UCTOYHUK
<223> /npmmeqaﬁme="XapaKTepMCTMKa MCKYCCTBEHHOM NOCJed0BaTEIbHOCTA
CD3-cBasuBaomero momeHa"
<400> 8

ctggcaagac
aggtacacga
attaatccta
actacagaca
tctgcagtct

caaggcacca

gatatcaaac tgcagcagtc aggggctgaa

tcctgcaaga cttctggcta cacctttact

cctggacagg gtctggaatg gattggatac

aatcagaagt tcaaggacaa ggccacattg

atgcaactga gcagcctgac atctgaggac

gatgatcatt actgccttga ctactggggce

<210> 9

<211> 106

<212> BEJIOK

<213> HckyccreBeHHas nocJieoBaTeNbHOCTh

<220>

<221> wucTouHUK

<223> /npumeuanu
CD3-cBastBanmero nomeHa"

<400> 9

Asp Ile Gln Leu Thr Gln Ser Pro A

1

5

10

Glu Lys Val Thr Met Thr Cys Arg Ala Ser Ser
25

Asn Trp Tyr Gln Gln Lys Ser Gl

35

20

40

Crp.: 48

ctggggcctce
tgcactgggt
gccgtggtta
aatcctccag
attactgtgc

ctctcacagt

30

45

agtgaagatg
aaaacagagg
tactaattac
cacagcctac
aagatattat

ctcctca

e="XapakTepucTmka MCKYCCTBEHHOI [OCJIENOBATEJILHOCTM ¢

la Ile Met Ser Ala Ser Pro Gly

15

Ser Val Ser Tyr Met

y Thr Ser Pro Lys Arg Trp Ile Tyr

VH

60

120

180

240

300

357

VL
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Asp Thr Ser Lys Val Ala Ser Gly Val Pro
50 55
Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile
65 70 75
Asp Ala Ala Thr Tyr Tyr Cys Gln Gln
85 90
Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
100 105
<210> 10
<211> 318
<212> JHK
<213> JcKkyCCTBEHHafa NOCJenoBaTeJIbHOCTDb
<220>
<220>
<221> WCTOUHUK
<400> 10
gacattcagc tgacccagtc tccagcaatc atgtctgcat
atgacctgca gagccagttc aagtgtaagt tacatgaact
acctccccca aaagatggat ttatgacaca tccaaagtgg
ttcagtggca gtgggtctgg gacctcatac tctctcacaa
gatgctgcca cttattactg ccaacagtgg agtagtaacc
accaagctgg agctgaaa
<210> 11
<211> 15
<212> BEJOK
<213> JcKycCTBeHHas IOCIenOBaTelbHOCTD
<220>
<221> UCTOUHMK
<223>
L1 CDl9~cBaAswiBanmero noMmeHa"
<400> 11

60

ctccagggga
ggtaccagca
cttctggagt
tcagcagcat

cgctcacgtt

Tyr Arg Phe Ser Gly Ser

Ser Ser Met Glu Ala Glu

80

Trp Ser Ser Asn Pro Leu Thr

95

gaaggtcacc
gaagtcaggc
ccecttatcge
ggaggctgaa

cggtgctggg

/npuMeuaHue="XapakTepucruka UCKYCCTBEHHON NOCJEeNOBaTEbHOCTH

Lys Ala Ser Gln Ser Val Asp Tyr Asp Gly Asp Ser Tyr Leu Asn

1 5
<210> 12

<211> 7

<212> BEJOK

<213>

<220>

<221> wucrouHuk
<223> /npumeuaHue=

10

UckyccTBeHHas nocinenoBaTeNnsLHOCTL

L2 CD19-cBasmBapnmerc noMmexa"

Crp.: 49

15
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120

180

240

300
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<400> 12

Asp Ala Ser Asn Leu Val Ser

1 5
<210> 13
<211> 9

<212> BEJOK
<213> HCKyCCTBEHHas NOCJeNoBaTeJbHOCTL

<220>
<221> WCTOUYHMK

<223> /npumMeuaHmne="XapaKTepUCTUKA MCKYCCTBEHHOM NOCNeNOBATESEHOCTH
L3 CD19-ceazmBapmero nomeHa"

<400> 13

Gln Gln Ser Thr Glu Asp Pro Trp Thr

1 5
<210> 14
<211> 5

<212> BEJIOK
<213> MNckyccTBeHHasa MNOCJegOBaTelIbHOCTDL

<220>

<221> WMCTOUHMK

<223> /npuMmeuaHue="XapakTepUCTMKA MCKYCCTBEHHOM NocJyenoBaTeJIbHOCTH :
H1 CD19-cBsaswBakmero mnoMeHa"

<400> 14

Ser Tyr Trp Met Asn
1 5
<210> 15

<211> 17

<212> BEJIOK
<213> MHcKycCTBEHHas MOCJeNoBaTENbHOCTE

<220>
<221> uUCTOYHUK

<223> /npumeanMe="XapaKTepMCTMKa MCKYCCTBEHHOM [OCJIeNOBATEeJIbHOCTM
H2 CD19-cBsasmBapuero nomena"

<400> 15

Gln Ile Trp Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys Phe Lys

1 5 10 15
Gly

<210> 16

<211> 15§

<212> BEJIOK
<213> MHckyccrBeHHas [IOCNIenoBaTeJILHOCTL
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<220>

<221> WNCTOUHUK

<223> /npumeuyaHne="XapaKTepMUCTMKA MCKYCCTBEHHOM MNOCIENOBATENbHOCTM
H3 CD19-cBasmBawumero gomeHa"

<400> 16

Arg Glu Thr Thr Thr Val Gly Arg Tyr Tyr Tyr Ala Met Asp Tyr
1 5 10 15
<210> 17

<211> 5

<212> BEJIOK
<213> JckycCTBEeHHas MOCJENOBaTeNbHOCTD

<220>

<221> wMCTOYHUK

<223> /npuMmeuaHue="XapaKTepuCTUKa VCKYCCTBEHHOM MOCJIeIOBaATEJbHOCTH
Hl CD3-cBsasbBawmero nomeHa"

<400> 17

Arg Tyr Thr Met His

1 5
<210> 18
<211> 17

<212> BEJIOK
<213> MHckyccrTBeHHas NoCJIeNOBaTEJNIbHOCTDL

<220>
<221> uUCTOUYHUK

<223> /npmmeqaﬂme="XapaKTepMCTMKa MCKYCCTBEHHOM IOCJIeNOBaTEJIbLHOCTH ;
HZ2 CD3-cBasuBawmero nomena"

<400> 18

Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln Lys Phe Lys

1 5 10 15
Asp

<210> 19

<211> 10

<212> BEJIOK
<213> MHckyccrBeHHas NnocJy1enoBaTENBEHOCTDL

<220>
<221> wuCcTOYHUK

<223> /npmmeqaﬁme="XapaKTepMCmea VICKYCCTBEHHOW [0OCJIeqOBaTEbHOCTY
H3 CD3-cBasmBawmero momena"

<400> 19

Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr
1 5 10
<210> 20
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10
BEJIOK
VckyCcCTBeHHas MocnenoBaTesbHOCTD

MCTOUYHUK
/npmmeqaume="XapaKTepMCTMKa MCKYCCTBEHHOM [OCeN0BaTENbHOCTH
L1 CD3-cBsasbiBabmero nomesa"

20

Arg Ala Ser Ser Ser Val Ser Tyr Met Asn

1

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

5 10

21

7

BEJIOK

VickyccTBeHHaa NOCnenoBaTelbHOCTD

UCTOYHUK

/npmmeanMe="XapaKTepMCTMKa UCKYCCTBEHHON MNOCJEeNOBaATENbHOCTH
L2 CD3-ceasweBaomerc nomeHa"

21

Asp Thr Ser Lys Val Ala Ser

1

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

5

22

9

BEJIOK

VickyccrBenHas nocnemoBaTenbHOCTH

MCTOUYHMK

/npmmeqaﬁme="XapaxTepMCmea VICKYCCTBEHHOM MNOCJIeNOBaTebHOCTHY
L3 CD3-cBasmBawmero nomeHa"

22

Gln Gln Trp Ser Ser Asn Pro Leu Thr

1

5
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