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Pegpepam — Poszsumox po3pobku ma 6upoOHUYmMEa mepanesmuynHux MOHOKIOHANbHUX AHMUMIL HAOUPAE 3HAUHUX 00epmi6 3a805KU UCOKUM
nokasnuxkam bezneunocmi ma egpexmusnocmi. B oaniti cgpepi 6iobysacmuvcsi cmpimkuil picm Ha ceimogomy puky na pieni 150 mapo oonapie
v 2019 poyi, i decamKu HOBUX npenapamis 6dice NPOUULIU eman po3pooKu Mma aKMuHO NPOX0O0siMb KIIHIYHI 00caiOdcenHs. Y cmammi
npogedeno ananimuuHull 02140 OA308UX MEXHONO02IU OMPUMAHHA MEPANnesMUYHUX MOHOKIOHAILHUX AHMUMIL 3 OYIHKOIO nepesaz ma
neoonikie. Pozensioatomvcs mexunonozii noyunarouu 3 “mpaouyitinoi’”’ 2ibpuooMHOI mexHono2ii 3 6UCOKOI0 IMYHOZEHHICIIO OMPUMYBAHUX

npenapamis, 00 NOGHICMIO TIOOCLKUX MOHOKNIOHANbHUX anmumin. Takoxc y cmammi npoananizoeano KpumuuHi emanu eupooHUymsd, wo

BKNIOUAIONb OMPUMANHSL KIOHY-NPOOYYEHMA, KYIbIMUEY8AHHA, BUOLIEHHA MA OYUCIKY AHIMUMIIL.
Knrouogi cnosa: mepaneemuuni MOHOKIOHANbHI GHMUMING, 2YMAHI308AHI MA XUMEPHI AHMUMING, pekoMOiHanmui 6iiKku, 2ibpuoomMHa

mexHonoeis, gazosuii ducniet, 8UPOOHUYMEBO.

. BCTVYII

Uepe3 CBOIO BUKIIOYHY CHEIUPIYHICTE Ta
BUCOKY CITOPIOHEHICTh MOHOKJIOHAJIBHI aHTHUTLIA
(MAT) BBaxaroTbcsi OCOOJMBO TPHUBAOIUBUMH
MOJIEKYJIaMU JUTST Tepamii MHO>KUHHHAX
3aXBOPIOBaHb, 1 B JAHWH 4Yac MpernapaTd Ha OCHOBI
AHTUTLI MIPEJICTABIISIIOTh HaKOLIbIII
IIBHUJIKO3POCTAIOUHN CErMEHT YCiX T€paneBTHUYHHUX
OUIKIB y 010T€XHOJIOTIUHIN Tary3i.

VY mroauHu iCHYe TSTh PI3HUX KJIaciB aHTHUTILI,
SIKI BU3HAYAIOTHCS Mpupooto C-obmacteir BaxKoi
naniora (HC). HaiGinpm momupeHuM  Kiiacom
QHTUTUI Yy  KPOBI Ta  HAWUNOIIMPCHIIIUM
MOJIEKYJISIpHUM (hOpPMATOM, IO BUKOPUCTOBYETHCS
sk TepaneBTuuHui € 1gG [1].

Po3pi3HsA0TH 4 TUITH MOHOKJIOHAJIbHUX aHTUTLI
3a (haKTOpPOM CIIBBIIHOIICHHS iX JIIOJACHKOI Ta

TBapMHHOI (HAWYacTiie MHMINAY0i) IPUPOJIH.
BinHomieHHss =~ BUKOPUCTaHHS ~ pI3HUX  THUIIIB
MOHOKJIOHQJIBHUX  AQHTUTUI Yy  KJIIHIYHOMY

3aCTOCYBaHHI CKJIQ/Ia€:
e Jlronceki— 51%
e ['ymanizoBani — 34,7%
e xumepHi— 12,5%
e Mumayi aururiia — 2,8%

Sk BuaHO, MIOACHKI Ta TyMmaHi3oBani MAT e
JOMIHYIOUMMH Y Tany3l TepameBTUYHUX AHTUTLI
[2].

Il. META POBOTHU

Orsin pi3HOMAHITHUX TEXHOJIOTIH OTPpUMAaHHS
TEpaneBTUYHUX MOHOKIIOHAJBbHUX AHTHTUT Ta
nporiecy ix BUpOOHUIITBA.

I11. MUIIHAYI AHTUTIJIA

Knacuuna riOpuaoMHa TEXHOJIOTIS TOJIATAE B
HACTYITHOMY: AaHTHI€H BBOJATH MHUIIAM, 1 3a
paxyHOK  TPUPOJHBOI  IMYHHOI  BIAMOBIAL
BUPOOJISIOTHCS aHTUTLIA MOTPIOHOT CrIeM(IYHOCTI.
Knirnan  cenesinku 3 B-mimdonmramu, 110
IPOAYKYIOTh aHTHTiNIA, BUAUISIOTH 1 3JIMBAIOTH IN
vitro 3 “Oe3cMepTHUMU KJIITHHAMH
MICJIOMH. 3IUTI KIITHHU riopuaomMu
BiIOMPAIOTHCSA  CICIIaJbHUMH  CEPEIOBUIIAMH
Bi100OpY, sIKi BOMBAIOTh HE3MUTI KIiTUHU. KiiTuHH
riopuaoMu  MicTATh iHQopManito Big 000X
0aTbKIBCHKHUX KJIITHH — JUIsI BAPOOHHUIITBA aHTHTII
Ta HEOOMEXEHOTO POCTy KIITHH. PeTenbHuM
CKPUHIHTOBUM TMPOILIECOM 1AEHTH(IKYIOTHCS Ti
KJIITUHU TIOpUIOMH, $KI NPOAYKYIOTh OakaHe
MOHOKJIOHaJbHE  aHTUTLIO0. KiniTHHM ~ MoO’kHa
MacoBO KYJIbTHUBYBAaTH i OTPUMAHHS BEITUKOI
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KUIBKOCTI  aHTUTIT Ta / abo  30epiratu
3aMOpPOKEHUMH B PiTKOMY a30Ti [3].
Henomiku:
® HEMOXJIHMBICTh KOHTPOJIFOBATH

a(iHHICT Ta CEJIEKTUBHICTh aHTHUTLIA.

® MHIIHMHE aHTUTLIO € Yy)KOPIIHUM JI0
JIFOTMHU yepes HasIBHICTB THIITHX
AMIHOKUCIIOTHUX  3aJUIIKIB B  IEBHUX
YacTUHAX KOHCTAaHTHOT YaCTHHHU.

Came TOMy mepiie KOMepliiiHe aHTUTIUI0 —
Muromonab-CD3 — BHKIMKaJIO aHTUTUIbHY
BIIMOBIb y 0Oaratbox maiieHTiB. Taki aHTUTLIA
maroTh Hazsy HAMA — human anti-mouse
antibodies,  ToOTO  “MIONCHKI  AHTHMMUINIAY]
aHTUTLIA”. AHTUTUIbHA BIANOBIAb CUJIBHO 3HUKYE
e(eKTUBHICTh Ipenapary, ToMy 110 IPUBOIUTH 10
BUBEJIEHHS MOoro 3 oOpraHisMy 1 poOHTb
HEJIOIUTFHIM MTOBTOPHE BBEJICHHS, 1110 CIIPUYNHUTD
111e CUJIBHINTY IMYHHY BiAnoBias [1].

IV. XUMEPHI AHTUTLJIA

[lepmum THUTIOM aHTUTLI, HAOIMIKEHUM JI0
JMIOJICBKUX, CTaM  XuMepHi aHTuTuta. lLle
MOHOK/IOHAJIbHI aHTHUTLIA OTpHUMaHI Bif
HEIIFOACHKOr0 BHAY (HAIPHUKIAI, MHII, IIypH),
"omogHeH!" B PI3HOMY CTYNEHI 3a JIOIMOMOTOIO
IH)KCHEpPHUX aMIHOKHCJIOTHHX 3aMiH, SKi poOISATh
iX OUTBIII CXOKMMH Ha MOCIIAOBHOCTI OTPUMaHI BiJl
moauHu. Lle poOUThCS 3a TOIMOMOTOI0 TEXHOJIOT1H
pexomOinanTHoi JIHK [4].

Y 1997 poui O6yB cxBasiennii Putykcumad —
antuTuio mpotu Oinka CD20 Ha moBepxHi B-
niMmpouuTiB, TpU3HAUEHE I JIIKyBaHHS B-
KJIITUHHEX JIIM¢poMm. [[1s1 Horo CTBOpPEHHS OTpUMaHi
riOpuIOMHUM METOJ0M BapiabenbHi (parMeHTH
00’eIHAIN 3 JTFOACHKUMH KOHCTAaHTHUMH JJOMEHAMH
1 TAKUM YMHOM JIOCSITJIA BMICTY JIFOJICBKUX JUISTHOK
noHan 70%. BxirouenHs Putykcumaly B cxemu
JmiKyBaHHS ~ JiMPoOM  3poOMIIO  PEBOJIOLIIO,
NO3BOJIMBIIA HE TUIBKA 30UIBIIMTH dYac J0
MIPOrpecyBaHHs 3aXBOPIOBAHHS, alie 1 MiIABUIIUTH
3arajabHy BHKUBAHICTS [ 1].

I'enna iHxkeHepisi AaHTUTI

3a3BUyail  CTBOpPEHHS  T'€HHO-IH)KEHEPHOi
KOHCTPYKLII JUTsl eKCIpecii aHTUT1Ia TOYMHAETHCS 3
BUOOPY CUCTEMH EKCIIpecii, BEKTOPa Ta ONTHMI3aLlii
HYKJICOTHIHOT MOCIIAOBHOCTI, IO KOJIy€ aHTUTLIO.
HeoOximHO BiIKOpUTYBaTH CKJIaJ KOJOHIB TaKUM
YMHOM, 1100  eKclpecii  aHTUTUIA  Oyna
MaKCHUMAaIILHOIO. AMIHOKHCIOTHUM CKiIax OuIka
ONTUMI3YIOTh 3 METOI0 3HIKEHHS HMOBIPHOCTI
BUMAJaHHI B  OCajd, arperamii, a TaKOX

imyHoreHHocTi. Kpim TOro, BakiIMBO 3a0€31EUUTH
npaBUJIbHE 3ropTaHHs (PoiIyBaHHS) JAHIIOTIB 11X
3’enmHaHHSA MDK co0oto. Ha cporogni icHyIOTH
nporpaM, IO  JO3BOJIAIOTH  ONTHUMI3yBaTH
HYKJICOTH/HY TMOCITIOBHICTh T€HHO-1HXEHEPHUX
KOHCTPYKLIN Ui npoaykiii antutin in silico (3a
JIOTIOMOTO10 KOMII'I0Tepa @60 KOMIT IOTEPHOL
CHUMYJIALT), X04a, OCTAHHE CIIOBO 3aJIUIIAETHCS 32
eKCIIepUMEHTAIbHUMHU JTaHUMHU.

B sikocTi BeKTOpa BUKOPHUCTOBYIOTh TIA3MITH —
kitbueBi JIHK, mo koayroTs sik cam reH Oika, Tak
1 JomoMibKHI enemeHTH. Tak, mia ekcropecii B
KJIITHH1 BUKOPHCTOBYIOTh MIPOMOTOP
IUTOMETAIOBIpyCYy, 110  3a0e3leuye  BHUCOKY
e(eKTUBHICTh TPAHCKPUIILLI.

OCKUIBKM aHTUTUIO CKJIAJA€TbCsl 3 JABOX
MOJTIMENTHIHUX JIAHITIOT1B — JIETKOTO Ta BaKKOTO, —
BUKOPUCTOBYIOTh a00 JBOXIUIa3MIHY CHCTEMY
eKcrpecii, a00 OJUH BEKTOP, IO MICTUTH OOHIBa
reHa. OcranHiit BapiaHT SABJISIETHCS
ONTUMAJIBHIIINM, OCKUIBKA JO3BOJAE TOYHIIIE
KOHTPOJIIOBATH CHIBBITHOIIEHHS MPOIYKIIIT JIETKUX
(LC) 1 Baxkxux (HC) nanioris. byno nmokasano, 1o
B IIPUPOJIHUX YMOBaxX B B-kiiTuHax jerki JaHIIOru
CHHTE3YIOThCSl B OUIBIIINA KUIBKOCTI, HDK BaXKi, 1
Take CHIBBIIHOIIEHHS IIBUIKOCTEH CHHTE3Yy
HaWOUIBII CIPUATINBO IS MPOAYKIIIT aHTUTLI [5].

BekTop MoBHHEH TaKOK MICTUTH T€H CTIMKOCT1
JI0 aHTUOI0THUKA, B TIPUCYTHOCTI SIKOTO BUPOITYIOThH
kiituau. Ile moTpiOHo, Ay BimOOpY KIITHH IO
MICTATh BEKTOp — TpHU JO0JaBaHHI aHTHUOIOTHKA
KJIITHHH, 110 HE HECYyTh BEKTOp, 3arWHyTh. Xoua
AQHTUTUIO CHHTE3YEThCS B KIITHHAX CCaBLIiB,
MOTIEPE/IHI MaHIMyJISIIi 3 BEKTOPOM (HAINPHUKIA,
BCTaBKa Ty/JM I'eHa 1 KJIOHYBaHHS, TOOTO OTpUMaHHS
OJIHAKOBHUX KOIIIil BEKTOPA) MPOBOJAATH B OaKTEPisX
[6].

[Tpouiec oTprMaHHS XHUMEPHOTO AHTUTLIA HA
npuknaai iHgaikciMaby — mpemaparty IpoTH
dakropy Hekpo3y myximH (Tumor necrosis factor —
TNF), sxuii, 3acTOCOBYETbCSI [UIsl JIIKYBaHHSA
peBMaTOigHOTO apTpuTy Ta XBopobu Kpona. J{ms
HOoro oTpuMaHHs MUIII IMYHI3YIOTh JTH0ACbKUM TNF
(hTNF) B moeHaHHi 3 a7’ FOBAHTOM — PEYOBHHOIO,
10 MIACWIIOE IMYHHY BIiANOBib, Aaji BUIUISIOTH
CIUICHOIIUTH 1 3NIMBAIOTh X 3 KIITHHAMH MIE€TOMHU.
Jns BinOopy KIOHIB KIIITHH, L0 EKCIPECYIOTh
NOTpiOH1 aHTUTLIa BUKOPUCTOBYIOTh Pai0IMyHHUN
meton 3 iMMo6inizoBanuM hTNF. Ilicist moOynoBu
TFeHOMHHUX 010J1I0TeK 3 BHMKOPHCTAaHHSAM (aroBUX
BEKTOpIB 1 CKpHHIHTY muisixom Cay3epH-010Ty
BUJUIAIOTh TE€HH, M0 KOAYIOTh JerKi 1 BaxKi



naHmord  antutina. Ilicns 1poro OTPUMYIOTH
miasMigy, [0  MICTUTh  TI'€HH  MHUIIAYUX
Bapia0enpHUX MAUITHOK, 00 ’€IHYIOTH 3 TEHAMH
JIOJCBKUX KOHCTAaHTHUX oOnacted (OTpUMaHUX
paHilie CeKBEHYBaHHIM IeHiB B-KIiTuH m0anHN) 1
BBOJATH 1i B KIITMHM MHUIIAY0] MICJIOMHA JUISL
MPOAYKIil XUMepHOTo aHTHTLNIa [7,8].

V.T'YMAHI3OBAHI AHTUTUJIA

Xoua XHMMEpHI AHTHUTLIA BUSBWIHCA OUIBII
epeKTUBHUMH 1 MEHII IMYHOT€HHHMH, HIK
MOBHICTIO MHUINIA4Yl, BOHM BCE€ > BHUKIUKAIOThH
HACA-BigmoBine — yrBopeHHs human anti-
chimeric antibody — mroaceki aHTHTLIA TPOTH
xuMepHuX aHTUTLUI. Tomy 3 1980-x pokiB moyanu
pO3poOKy TyMaHI30BaHUX AaHTUTUI, Yy SAKUX
gyxopinui jroauHi Tibku CDR 1 okpemi mo3wuirii
FR-perioniB BapiabenbHUX JOMEHIB, a pellTa
YaCTHH, BKIFOYAIOYM KapKac, MaiKe TOBHICTIO
moacekki. CDR - gacTrHA IMYHOTJIOOYITIHIB IKUMU
BOHM 3B SI3YIOTBCS 31 CBOIM  crnenupiqHUM
aHTHUTCHOM. Sk HaAWOUIBII MIHJIWMBI YaCTHHHU
Monekys, CDR maioTh BupilmiasibHe 3HAYEHHS IS
PI3HOMAHITHOCTI aHTHTEHHOI Cenu(IYHOCTI, IO
TE€HEPYETHCS AIMDOIUTAMH .

[lepmum TakuM aHTUTUIOM B PO3POOIl CTaB
anemMTy3ymab npotu antureHy jgimdonutie CD52.
I[i Jikm 3aCTOCOBYIOTBCS Yy JIIKyBaHHI  Bif
po3cissHOTO CcKilepo3y. BoHo Oyno oTpumaHO Ha
oCHOBI mypsiuoro antutiia, CDR sikoro nepenecian
B moackki gomenn VH 1 VL Bxe icHyr4oro
JOJICbKOTO aHTuTina [1].

[HImMt  miaxig 3acTocyBalM TPH  PO3pOOIT
antutiia Jlaknizymabd npotu peuenropa CD25 Ha
T-mimMdonuTax, ke CTaIO NEPIIUM I'yMaHI30BaHUM
AHTUTUIOM Ha puHKY. Jlakmizymad Takoxx OyB
OTpUMaHMil BKItOYEeHHsSM wmumadux CDR B
JIOJICHKUHN KapKac, ajie B [IbOMY BHIAJKY JIOJICHKI
JUISHKA aHTUTLIa Oy Minidpani KOMIT IOTepHUMU
METO/JIaMU TaK, 100 MAaKCHMI3yBaTH CXOXKICTh 3
MHIIayuM aHTUTLIOM, 3BimkH B3saTi CDR. Kpim
TOro, TNOOyayBald  KOMIT'IOTEPHY  MOJEIH
MHUIIIAYOr0 aHTHUTLAA, 1 TI aMIHOKUCIOTHI 3aJIHIIKU
Kapkaca, ski koHtaktyBaiu 3 CDR, mepenecnu B
Kapkac JIIOJICBKOTO aHTHUTLIA, WI0 JO03BOJIHIIO
nomnmuT adinHicTs [1].

Xoua TyMaHi30BaHI AaHTUTLIA BKJIIOYAIOTh
MIABUIICHY KUTbKICTh JIFOJCHKHUX MOCTIIOBHOCTEH B
MOPIBHSAHHI 3 XUMEpPHUMH, HMOBIpHICTh
BUPOOJICHHS] aHTUTLI MPOTH HUX 3alUIIAEThCA —
BoHM HasuBaroThcss HAHA (human anti-human
antibody, JrOACBEKI AHTH-JNIOJACHKI  AHTHTLNA).

HAMA-BinnoBigs Moxe OyTH HalpaBJICHUN HA BCE
antutino, HACA — npotu BapiaGenbHux obnacreid,
a HAHA-BinnoBinp 1mie O6u1bie GOKYCHUN — TUIBKH
npotu CDR [9].

Chig 3a3HaYMTH, IO HE BCl aMIHOKHUCIIOTHI
3aJUIIKA a00 TPYNH 3aJMIIKIB MOMAIOHI 32 CBOEIO
iMmyHOTeHHICTIO. KpiM  TOro, crae Bce OuIbII
CKJIAJHAM YTOYHUTH, IO SBJISIE COOOI0 XHMEpHE
AQHTHUTLIO, TOPIBHAHO 3 TUM, IO SBIsE COOOIO
TyMaHI30BaHE aHTUTUIO (HANPHKIAJ, CKUIBKU
AMIHOKHCJIOTHHX 3aJIMIIKIB MOTPIOHO 3MIHUTH, 1100
AHTUTLIO MOTJIO KBaJTi(hiKyBaTHUCA AK
rymaHizoBane) [4]. Bunaxim 0Oe3nmiui  MeTOMIB
pO3po0KHM Ta ryMaHi3alii aHTUTLI HPUBIB 10 TOTO,
0 MeXa MDK XHMEpPHUMH, T'yMaHI30BaHUMU 1
JTIOJICBKUMHU aHTUTUIAMU Y 0araTboX BHUIMAJKaX
posmuTa. Y 3B’s3ky 3 nuMm B 2017 pori BOO3
BHpIIITUIA CKacyBaTH ICHYIOUYy panimie
HOMEHKJIATypYy, 3T1IHO SKOi MUIIIa4l aHTUT1JIa MaTn
cydikc -momab, xuMepHi — ximab, rymMaHi30BaHi -
zumab, a MOBHICTIO JIr0IcbKi — mumab [10].

V. HOBHICTIO JIOJCBKI AHTUTLIIA

Sk Oymo 3a3HayeHO BWIIE, MOBHICTIO JIFOJICHKI
MOHOKJIOHAQJIbHI ~ aHTUTLUIAa 3aiiMaloTh  OilIblie
MOJIOBHHH PUHKY TEPANEBTUYHUX MPENaparis, 1 415
iX OTpUMaHHS BUKOPUCTOBYIOTh 3 OCHOBHI METO/IH.
Po3pobiiennx mMeTonoM oAMHWUYHKMX B KimiTuH, 11e
HE 3aTBEP/DKCHO  KOJHOTO  TEpareBTUYHOTO
npenapary, ToMy PO3TJISHEMO iHIII JBa METOIH —
TEXHOJIOTIF0  ()aroBoro  JUCIUICI0 Ta  METOJ
TPAHCTCHHUX MuIleH [2].

1. TexHoJiorii (paroBoro aucrnies
JlucruieiiHi MeTOIM BUKOPHUCTOBYIOTh B SIKOCTI
BHUXITHOTO Marepiajly IMHUPOKHA perepTyap TeHiB,

o0  KOIyIOTh  aHTuTLla.  HalnomupeHimmm
METOJIOM € (haroBuit JTUCIIJIEN. Meton
MIPE/ICTABJICHHS MenTUIy Ha MMOBEPXHI

Oaxtepiodara M13 O6yB BuHaiinenuii B 1985 porii.

[lepmM ~ aHTUTLIOM,  CTBOPEHMM 32
JOTIOMOT010 TeXHoJIorii (aroBoro aucruies y 2002
poui, crtaB mnpemapar “Xymipa” (amamimymao,
kommanii Abbott) mporu wmimeni TNF nans
JIKyBaHHS PEBMATOiAHOTO apTPUTY 1 XBOPOOH
Kpomna [11].

Skictb oTpuMaHoi 06i0nioTexkn (parMeHTiB
3aJIeKUTh BIA 3/aTHOCTI OTPUMATH IIHWPOKUH
penepryap pI3HOMAHITHUX 1 MPHU LBOMY SIKICHUX
aHTUTLL. ICHye 2 MPUHUMIOBO PI3HUX MIIXOAU 10
OTPUMAaHHs 610i0TeK: MIPUPOJHUN 1
CHUHTeTUYHUH [12].
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[Tpupomni GibmioTexkn Bapia6enLH1/1x JIOMEHIB

AQHTUTUT ~ OTPUMYIOTH METOJOM  HOJiMepa3HOi
JAHLIOTOBOI  peakmii NPUPOJHMX TeHiB 31
3BopoTHOrO  TpaHckpumuiero  (RT-PCR) 3

niMpoigHUX TKaHWH abo mepudepudHoi Kposi
JO/IeH, a TakoX IHIUX TBapuH. IlepeBara mporo
METOJy B TOMY, II0 OTPUMaHi aHTHUTLIA OyAyTh B
NpaBUJIBHINA KOH(pOpMaIlii, TaK sIK iX TeHH KOIYIOTh
¢dbyHKIiOHATRHI aHTHTUIA. OJHAK HEAOJIK B TOMY,
0 PI3HOMAHITHICTH MOCITIIOBHOCTEH OOMEX)eHa
OXOIUJICHHSIM MPHUPOTHOI IMyHHOI CHCTEMH, B SKIH
ICHY€e TMEBHAa HEPIBHOMIPHICTh BUKOPHUCTAHHS THX
YW HIIUX MochiioBHocTe. Takox (parmentu 3
MPUPOJHUX O10JI0TEK CHIIBHO BIAPI3HSIIOTHCS 3a
SKICTIO 1 HemependauyBaHl 3a CKJIaaoM; OaraTo 3
HUX MOXYTh BUSIBUTHCS HEIOCTATHHO CTAOUTHHIUMH
a00 HEBIANMOBIMHUMH 3 1HIMX TpuunH. CKiaja
npupogHux  6i6miorek  ckmamae  107-10%
¢parmenTis [13].

CuntetnuHi 0i10JI0TEKH CTBOPIOIOTH ILISIXOM
BOymoByBaHHS IITYy4HO cuHTe30BaHoi JIHK B
MOCJIIOBHOCTI, IO KOJIYIOTh BapiabelbH1 TOMEHH.
JIHK cuHTe3yeTbcs TaKUM YUHOM, 1100 BHOCUTH
abCOIIOTHO BUMNAJAKOBI MyTalii B OTpPUMYBaHi
(dbparMeHTH aHTUTUT 1 TUM CaMUM PO3IIUPIOBATH
PI3HOMAHITHICTh TUISHKH, 110 BHU3HA4ae
komrutiMeHtapHicte —  CDR.  CuHreTrnuHi
0107110TEeKH J03BOJISIIOTh BUKOPHUCTOBYBATH TICBHY
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KOpoBy (germline) cTpyKTypy BapiabeabHOTO
JOMEHY, TpO SIKy BiJIOMO, II0 BOHA HAHOUIBII
IpeJICTaBlI€Ha B KO)KHOMY  IHAMBiIyyMmi,
HeIMyHOTeHHa 1 cTabutbHa. OpfHAK BBEICHHS
MOBHICTIO cUHTeTHMYHUX AUITHOK CDR  mMoxke
NPUBECTH 70  HENPaBWIBHOTO  (POPMYBAHHS
CTPYKTYypH 1 arperaiii Outka. J{is BiamparroBaHHs
MiAXOMIB 10 BU3HA4YeHHS TOro, siki CDR xkpaie
BUKOPHCTOBYBATH, 3HAJO00MBCS TPHBAIMNA 4Yac.
Ckian CcUHTETHYHUX O107I0TEeK, SK TIPaBHIIO,
noxoauts g0 10°-10% dparmentis [14].

Bin0ip kyoHiB 3 mnoTpiOHMMH
BJIACTHBOCTSIMU

I'en ¢parmenta anTUTIa 300pakeHUN Ha
PUCYHKY 1 pOXKEBUM KOJIBOPOM BCTABIISETHCS B
darory IHK — Bcepenuny reHa, mo Kojye OUTOK
o6ononku ¢ara. lle nmpuzBoAUTH 10 eKcIpecii Ha
noBepxHi (hara O6ika — pparmenta antutiia. [lotim
TFEHU MEpPEeHOCATh 3a JOMOMOTro TPAHCAYKI B
Oakrepiitni kinituau ESscherichia coli i 3apaxaroTsb
JOTIOMDKHMM ~ (arom, SKHM BHKIHMKae 30IpKy
OaxTepiodara, 1110 MICTUTh Ha MOBEPXH1 (pparMeHT
anTuTiia. B pe3ynpraTi BHXOAMTH Oi01i0TEKA
OakTepiodariB, y KOXXHOTO 3 SIKHX Ha IOBEpPXHI
eKCTIpeCcyeThCsl (PparMeHT aHTUTLIA, BIAMOBITHUN

reHy, KU OTpanuB B JaHUI OakTepiodar.
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Puc. 1. IIpomec cenexiii moTpiOHUX TEHOTHIIIB BiAMOBITHO 10 adiHHOCTI K aHTUTEHY [15]. A — Bakrepiodar, mo 3abe3neaye
3B’5130K reHoTun-pernorui. b - Cxema arooro aucres.

daroBy 0i6mioTeKy (puc.l.), 10 CKIaga€THCS 3
105-10" ksomiB, iHKYOyIOTH 3 iMMOGiTI30BAHUM
auturenom (1). ®arum, mo He 3B’sA3anUCA
BUJANAIOT TNpoMuBaHHAM (2). Ha moBepxHi
3aJMIIAIOTECS TUIBKKM OakTepiodaru, IO MICTAThH

BCTaBKy TIeHa (parMeHTa aHTUTUIA 3 BHCOKOIO
cnopigHeHicTio 1o aHtureny (3). o6 BimiGparu
cami BUCOKOa(iHHI KJIOHH, IIO 3B’s3aJIUCA 3
aHTUTeHOM, (aru 3HIMAIOTh 3 TOBEPXHI 1 3HOBY
3apaxatots HUMH E. Coli (4). [Tpoiiec mOBTOPIOIOTH



2-3 pa3u ans 30araueHHs MOMYJALil aHTUT LIbHUMH
¢dparmentamu, crienuiyHIMH 10 aHTureny. Ilicms
Kipkox eramiB Bigbopy AHK orpumanux daris
CeKBEHYIOTh 1 i3HAIOTBCSA MOCIIAOBHICTb, MIO
Koaye HaiOutbm adinni ¢parmentu. Kiituau
BHCIBAIOTh HAa CEpPEAOBHINE 3 AHTUOIOTHKOM 1
amrtigikyroTs (5) [15].

Baxuma nepesara BUKOPUCTaHHSA
IUCIUIGWHUX ~ METOJIB B TOpPIBHSAHHI 3
riOpUIOMHUMHU — MOKITUBICTh BiIOMPATH TUTBKU Ti
aHTUTIIA, SIKI HE 3B’SI3YIOTBCS 3 HEMOTPIOHUMHU
OUTKaMu, HaMPUKIIAJ, 3 OJIM3bKUMHU JI0 MIIIIEH], aje
K1 HE MOTPIOHO ONOKYyBaTH, 1100 HE BUKIMKATH
TOKCHYHICTb. Hust I[LOTO JOCTaTHBO
iIMMOOLTI3yBaTH HeOakaHWi OUTOK 1 BiAOWMpaTH Ti
(aru, 110 He 3B’A3aJIUCS 3 HUM.

Tako>x OyBa€ KOPUCHO CTBOPUTHU AHTUTLIO, SIKE
0 100pe OB’ A3yBANIOCS 13 MHUIIIAYUM, 13 MABIISTYUM,
13 IIOJICBKUM BapiaHTaMU MIIIEH] — 11 3abe3neuye
IIBUJKE YCIIIIHE MPOXO/KEHHS JOKIIHIYHUX
JOCIIJKEHb 1 KOHTPOJIb OE3IMEKH 10 BHUBEIACHHS
MOTEHIIHHOTO JIKAPChKOTO KaHAUAaTa B KIIHIYHI
BUNPOOYBaHHS.

[cHyrOTB 1 1HII1 TUIIU JUCTLIETB, KpiM (haroBoro,
HanpuKiag, puOOCOMHUN  ab0  IPLKIHKOBUM.
[Ipunnun y HUX TOW >Ke: BOHHM 3a0€3IMeUyloTh
3B’SI30K I'eHa, 10 Koaye (pparMeHT aHTUTLIA, 3 HOTO
adiHHICTIO 10 MimmeHl, To0To 3 dQeHoTumomMm, i
JO3BOJISIIOTh  MPOBOJAUTH  BIAOIp 1O  3aJaHUX
BJIACTUBOCTAX 3 BEIWYE3HO1 KUTLKOCT1 BapiaHTIB B
oi10mioreri [16].

2. TexHo10risi BUKOPHCTAHHS TPAHCTeHHUX
TBapuH
- TBApUH SKiI KCIPECYIOTh JIIOJICHKI BapiaHTH
aAHTUTLI.
VY MeTony TpaHCT€HHHX TBapHH € JIBi Ba)KJIHMBI
nepeBary nepej AUCIUICHHUMHE:
1) Binbin HIBHIKKE TPOIIEC YTBOPEHHS
aAHTHUTLI
2) ockimbKH Bimbip Hme In Vivo, a He
in Vitro, BUKJIIOYEHO YTBOPEHHS QHTHUTLT 3
MOraHOK  PO3YMHHICTIO 1 IHIIUMH
npobieMamMu B oJaibIii po3po6mi [17].
3a JONOMOTO0I0 LILOTO METOAY OYyJ0 OTPUMaHO
OJIHE 3 HaMBIIOMIIMX 3apa3 aHTUTLI HiBOIymMal
npotu MimeHi PD-1  nHa aktuBoBanux T-
aiMdonuTax, sike 3poOUI0 PEBOJIOLIIO B JIIKYBaHHI1
MeTacTaTUYHUX 3JI0AKICHUX 3aXBOPIOBaHb!
MEJIaHOMH, PaKy JiereHb, paKy Ce4oBOIr0 Mixypa.
HiBosrymab OyB po3po0iieHHi 32 TEXHOJIOTIEI0
komnanii Medarex, sxka B 1993 poui orpumana

JHII0 MUIIEH, 0 eKCIPECYIOTh roACkKi IgM, 1gG
1 Igk 1 He ekcrpecyrorh Mumaui IgM 1 Igk. Mumri

BUSABUJINACS 30aTHUMU 110 BUPOOHUIITBA
MOBHOILIIHHUX B-KIITHH, B SKUX BiIOyBa€eThCA
V(D)J-pekoMOiHalliss  JFOJCBKAX  TPAHCTCHHUX
IUITHOK  (MEXaHI3M COMAaTHYHOI peKOMOiHaIil

JHK, mo BinOyBaeTbcs Ha paHHIX eTamax
nrQepeHiitoBaHHs JTIMQOIHTIB 1 MPU3BOAUTH IO
dbopMyBaHHS ~ aHTUTCH-PO3MI3HAIOYMX  JUITHOK
agtutin 1 T-KIiTHHHOTO penenTtopa), a Micis
BBCJICHHS AHTUICHIB — TIGPEMHUKAHHS KJIacy
B)KKOTO JIAHITIOTA 1 COMaTUYHUNA MyTarenes. [lami 3
[IUX MHIIEH 32 3BUMAHOIO T10PUOMHOT TEXHOJIOT 11
OTPUMYIOTb JIFOJICBK1 aHTHUTLIA.

Tax, 1151 oTpUMaHHS HiBOJyMa0a TPaHCT€HHUX
MUIIEH IMYHI3YBall PEKOMOIHAHTHUM JIIOJICBKUM
OLIKOM PD-1-Fc, 110 CKJIaIa€THCS 3
no3akiituHHOro JoMeny PD-1 i Fe-parmenta IgG.
OmHOYacCHO MMUIIAM BBEIW KITHHU SCYHUKIB
kuTancbkoro xom’stuka CHO, mo ekcnpecyroTh Ha
noBepxHi PD-1. ChnneHouuTd Muied 3muiu 3
kiaituHamu Mmieaomu SP2/0 1 Bigibpanu ridpuiomu,
10 BUPOOJISIIOTh aHTUTLIA, peakTuBHI npotu PD-1-
Fc, 3a momomororo iMyHO(EpMEHTHOTO aHami3y.
3B’si3yBaHHs HiBodymaba 3 CD4+ nimdoumramu
BHU3HAYaIH METOJIOM MPOTOYHOT
UTOMIyOpUMETpPil, a KIHETUKY 3B’SI3yBaHHS 3
MIIIIEHHIO — METOIOM ILIa3MOHHOTO pe3oHaHcy [18,
19].

He3Baxaroun Ha Te, 1[0 Y MUIIEH TEXHOJIOTIS
Medarex mopopkye T0CUTh OOMEKEHHI penepTyap
reHiB, o KoayoTh oackki VH 1 VL, HaBiTh Horo
BHUCTa4a€ s TEHepalil aHTUTUI 3 BHCOKOIO
adiHHICTIO, XO04Y 1 HE Yy BCIX BHUIagkax. Ko
aHTHUTEH, /10 SIKOrO Tpeba OTpUMATH aHTUTLIA, €
BUCOKOTOMOJIOTIYHUM 3 MHUIIAYUM  aHaJIOTOM,
3poOUTH 1Ie He BAacThcsA. B Takomy pasi MoxHa
BUKOPHCTATH TPAHCTEHHUX IIypiB, Kypeil abo
IUCIUIEHHI  TEXHOJOTII. Takox  auUcIuIeiHi
TEXHOJIOTll € €IUHUM BHXOJOM, KOJIM MIIIeHb
TOKCHYHA B KOHIIGHTpAIlisIX, HEOOXIMHHMX IS
iMyHi3anii TBapuH [1].

VII. BUPOBHUIITBO AHTUTLII
OTpuMaHHS KJIOHY-NIPOIYLEHTA
Jns  oTrpuMaHHs ~ CTaOUIBHOTO  KJIOHY-
OpOAyleHTa  aHTUTLT  MOTPIOHO  JTOMOTTHCSA
MPaBWJILHOTO BOYIOBYBaHHS BEKTOpa B TE€HOM
KIIITHHYA, MOAU(]IKYBATH, SKIO HEOOX1HO, amapaT
TpPaHCIALII Ta MOCTTPAHCIAMIMHUX MoaudiKarii,
JOMOTTHCSI BUCOKOi JKHTT€3IaTHOCTI MPOJIyIIEHTA.
VY xmitnnax CHO (KIiTHHM SI€9HUKIB KUTACHKOTO



XOM’SIYKa) 3 I[IEF0 METOI0 3HIDKYBAIM EKCIPECito
npo- amnonTHYHUX (akTopiB 1 MiABUIIYBAIH
SKCIpECito aHTH-anoNTUYHUX (Hampukian Bcl-2).
Tpancnsmito Oinka 301IbITYBaH, HAAEKCIIPECYIOUN
[IanepoHu, o0 3aXUCTUTH KIIITHHY BiJl alloONTO3y
Mi BIJIMBOM CTpecy 1 3abe3meyntd OuIbII
NpaBUIIbHE 3rOPTaHHs aHTUTLI. Kpim TOTO, B TeHOM
KJIITHHU-TIPOIYLIEHTa BHOCATh MonauQikaiii, o
3a0e3neuyroTh 0axaHui MPoQiab TIIKO3UITIOBAHHS
[20].

[Ticnst CTBOpEHHS KINITUHHOI JIIHIT TOYMHAETHCS
migdip Ta onTUMI3alis Mpolecy KyJIbTUBYBaHHS,
CHOYaTKy B 96-TyHKOBMX IUIaHILIETaX, IMOTIM B
KoJI0ax 1 HaCTUIbHHUX OlopeakTopax 06’emoM 1-5 .
B pe3ynbraTi CKpHHIHTY COT€Hb 1 THCSY KJIOHIB
BUOHMPAIOTh  KJIOH-TIPOJIYIEHT 3 HaWKpamuMH
XapaKTEePUCTHUKAMU 1 TEPEXOJsATh JO0 MUIOTHOTO
KyJIbTUBYBaHHsI B peaktopax o0’emom 10-25 m1, a
MOTIM MacIITabyIOTh MpoLec 0 OUIBIIMX PO3MIPIB
[21].

KyiabTUuBYyBaHHS

3a3BHUyail KIITHUHY, 10 BUPOOJISIOTH aHTHUTLIA,
KyJIbTUBYIOTH B  OlopeakTtopax-pepMeHTepax.
TpamumiitHUM ~ MeToJaMu  KYJIbTHUBYBaHHS €
nporecu batch i fed-batch. ¥ nmepmomy Bumaaky Bci
KOMIIOHEHTH CEepeJOBHIA 1 KIOH-TIPOIAYLEHT
3aBaHTaXYyIOTh B PEAaKTOp Ha KUIbKA IHIB, TIICIIS
4oro 30UparoTh KyJIbTypalbHE CEpelOBHUIIE IS
BUAUICHHA Oulka. Y  JOpyroMy BHNAAKy B
CEpENIOBHINE TEPIOJUYHO  JIOJAOTh  TOXKHUBHI
PEUYOBHHHU.

HaiipaxxymmBimuM  akTopoM  3a0e3medeHHs
BHCOKMX BHXOJIB Ollka €  KylIbTypajbHE
cepenoBuie. [lpuuomy mporpec B mid oOmiacTi
TpuBae, i ko B 1990-x pokax BUXOU CTAaHOBWIIN
0,1 r/n, B 2007 — no 5 r/m, TO 3apa3 BHAETHCA
JOCIraTH BUXOIIB I{IILOBOTO OiIKa, IO CTAHOBIIATE
10 1 Ginbmie /. Taki ycmixu CTaad MOMXJIMBHUMHU
3aBASKH TEPEeXOay Bill CEpeAOBHIL, L0 MICTITh
CUpOBAaTKy  TBapuH  JI0  0E3CUPOBATKOBUX
CEepEeIOBHIIL: CHOYaTKy  BUKOPHCTOBYBAIIUCS
riaponizatd OUIKIB, a 3apa3 — MOBHICTIO XIMIYHI
CepeI0BUINA 3 UITKO BU3HAYCHHUM ckiagoM. CrpaBa
B TOMY, LI0 BapiaOeNbHICTh CKJIaAy HOTIPIIyE
napaMeTpu KyJIbTHBYBaHHsS. TakoK BHUSBUIIACS
NPOAYKTUBHOIO 3MiHAa CKJaly CepeloBHUINa B
3aJIEKHOCTI BIJI cranaii KYJIbTUBYBaHHS:
3aCTOCOBYIOTBCSI  pI3HI  cepefoBuiia B (asi
3pocTaHHs 1 B (a3l HAKOIMUYEHHS MPOIYKTY.

Jns MIABUIIEHHS MPOIYKTUBHOCTI
3aCTOCOBYIOTh ~ TaKOX TOHKE  HaJAIITyBaHHS
napaMeTpiB CepeZoBHUIIA 31 3BOPOTHUM 3B’ SI3KOM:

temneparypu, pH, coiboBOro ckiangy, piBHIB
KHCHIO Ta BYIVIEKUCIOrO rasy, W10 J03BOJISE
JIOMOTTHUCSI 3HIKEHHS KOHIICHTpPALll TOKCUYHUX
MOOIYHUX MPOYKTIB (MOJIOYHOT KUCIIOTH, aMiaKy) i
OLIBII TUTABHOT BUTPATH TIO)KMBHUX PEUOBHH.

B nmanmii wac cmocrepiraeTbcsi TEHACHILST 10
nepexoay Ha Oe3repepBHi MPOIECH: HAa TaK 3BaHE
nep¢dysiiiHe KyJIbTUBYBAaHHS, INPH SKOMY CBDKE
CepeoBUIIE OE3MEPEPBHO JTOIAETHCS JI0 KIIITHHHOT
KYJIbTYpH, a NPOAYKT BHIAIAETbCA 3 Hel. Takuil
MiAXiJ Kpalie aBTOMATHU3YEThCSA, A€ TPOIYKT
OUIBII BUCOKOI IKOCTI 1 3 30UIBIIIEHUMH BUXOIAMH.
TakoXX pO3pPOOHUKHU TEPEXOsATh B CTaJEBUX
0l0peakTopiB 10 OJTHOPA3OBUX, TAK SIK B OCTAHHIX €
psia mepesar:

* BOHM [IOCTayalOTbCd Ha BHPOOHHUIITBO
YUCTUMH 1 CTEpUIIBHUMH, iX HE MOTPIOHO rOTyBaTH
10 po0oTH;

* 3 L€l X NPUYMHMU MPOCTIIIE BaJiAyBaTH
MpoIieC BUPOOHUIITBA;

* BOHM MalOTh OUIBIIY THYYKICTH Yy pa3si
noTpedU 3MIHM MTapaMeTpiB MPOLECY;

* iX HE TMOTPIOHO [JOBro BBOJUTH B
SKCILTyaTallifo 1 OYMINaTH B pa3i KoHTaMiHairii [21].

Buainenns Ta o4MCTKA AHTHUTII

OCHOBHMMH CTaaiIMH TYT € PI3HI BUIA
xpomarorpadii, miadurbTparis 1 I1HaKTHBAIisA
BipyciB. OfHa 3 0COOIMBOCTEH OYMIIEHHS aHTUTLT
B MOPIBHSAHHI 3 HIIUMH OUTKaMH — BUKOPUCTAHHS
xpomarorpadii 3 6inkom A. lle 610K KIITHHHOT
CTIHKH 30JIOTUCTOTO CTa(UIOKOKA, SKHH CHIIBHO 1
CCIIEKTUBHO 3B’S3YETBCA 3 AaHTUTUIAMH IIPH
HopMasibHOMY pH 1 cmabo — mpu 3HWKEHOMY.
3aBIIIKM BHCOKUM BUXOJIaM 1 YHCTOTI MPOIYKTY 1€
Kpamuii MeToJ Ha TMepIIoMYy eTarli OYHIICHHS
AHTUTLI.

HaiiBaxxnuBimoro BuMororw 1 Ha cragil
BUPOOHMIITBA, 1 HA CTaJii OYMIIECHHS AHTUTUI €
CTAJICTh CKJIALy MPOAYKTY. OCKUIBKM aHTUTUIO —
CKJIATHUH 00’€KT 1 MPOBOIUTHCA B O10JIOTIUHIN
cuctemi (B KJITHHAxX), MOJIEKYIU BUXOJSATh HE
0JIHAKOBI, a 3 BapiallisiMu. Meta po3poOku mporuecy
BUPOOHMIITBA 1 OUYMILEHHS — JIOMOTTUCS TOTO, 00
i Bapialii He BIUIMBAIM Ha (apMaKoJIOTIUHI
XapaKTepUCTUKH IPOAYKTY, HOTO CTaOUIBHICTD, 1 HE
Jy’)Ke 3MIHIOBAIMCS Bif OJHi€l maptii ToBapy 10
iHII01. JI7151 1IbOTO MPOBOIUTHCS BaNigAIlis IPOLIECy

BUPOOHHUIITBA - CKCIIEPUMCHTAJIbHE
HIITBEP/UKCHHS Te, M0 Tmpollec 3abe3mneuye
OTPUMAaHHS MPOAYKTY 3 HAJIC)KHUMHU
XapaKTePUCTHKAMH.



Ha neskux mpoMiKHUX 1 Ha (iHATBHOMY eTarni
CKJIaJ, TPOAYKTY KOHTPOJIOIOTh aHATITUYHUMU
MeTtogaMu. OO0B’I3KOBUMH TSI KOHTPOJIIO €:

* OaKTepiasibHi eHIOTOKCUHH;

* OUIOK A;

* HasIBHICTb BIpYCIiB;

 Oinkm 1 JIHK mnponyuenta, 3anumikamu

KYJIbTYpaIbHOTO  cepenoBuina  (aHTHOIOTHKH,
CHPOBATKH Ta IHII), 3aJIMIIKH Mpo1iecy (hepMeHTH,
peareHTamu, HEOpraHiYHUMHU COJISIMH,

PO3YMHHHUKAMH, Ta iH.).

* (I3UKO-XIMIUHI BJIACTUBOCTI (BYIJIEBOJHUI
ckiafd, nucynbdimani 3B’s3kH, BapiadenpHICTh N- 1
C-KIHIIEBUX 3aJTUIIKIB, YeTBEPTUHHA CTPYKTYpPa);

* HasIBHICTb 130()OpM, KOE(]ILlIEHT €KCTUHKIIII,
eJIeKTpOOPETUUHUH, XpomarorpapiaHuii,
CHEKTPOCKOMIYHUA  mpodini, MyAbTUMEPU 1
arperaTu, T€TepOreHHICTh 3apsay MoJiekyau [20].

VIiIl. BUCHOBOK
Meroau BUPOOHHWIITBA AHTUTUI BECh dYac
YIOCKOHAIIOIOTHCS: 3a MoHaa 40 pokiB, 10 MUHYIU
3 MOMEHTY BUBEJICHHS TIEPIIIOT0 aHTUTIJIa HA PUHOK,
craimocss OaraTo 3MIH — aHTHUTUIA HaBYMIIUCS
T'yMaHI3yBaTH, PO3POOMIIM CHOCOOM iX IITYYHOTO

OTpUMAaHHS, BJIOCKOHAJIWIA METOJIA BHUBYCHHS
adQiHHOCTI 1 IHIIUX BJIACTMBOCTEH, JOCATIIN
BEIIMUE3HOTO MPOTpPeCcy Yy BHPOOHUITBI Ta

OYMIICHHI, SIKHWA JIO3BOJIMB 3HU3UTH COOIBApPTICTH
AQHTHUTLI.

HesBaxkaroun Ha BCi 11 ycHixu, iCHye motpeba
B OUTBIII MIBHKIHA 1 TOYHIA po3p0oOIl aHTUTLT MPOTH
3amaHoi mimeHi. B igeani Oyno 6 sskomora OuIbIe
omepariii nposoauTH in Silico, o6 He BUTpayaTh
Yac i Tpomri Ha EKCIEPUMEHTH, ajie MOKH y Hac
HEJIOCTaTHRO  3HaHb 1  TOTY)XHOCTEH  JuIs
MOJICITFOBAHHS, HANpPHUKIA], (apMaKOKIHETHKU Ta
(hapMakoIMHAMIKH aHTUTLIL.

B pe3ymnbrari, MOHOKJOHAJbHI AaHTUTLIA
BUSIBUJIMCS CEPEJl OCHOBHOTO KJIACY TEPAIeBTUYHUX
3aco0iB [UIsl JIKyBaHHs 0araTh0X 3aXxBOPIOBAHb

JIOJMHU, B  TEpIIy 4Yepry  OHKOJIOTIYHUX,
IMYHOJIOTIYHUX, IHQEKIIfHUX, HEPBOBUX Ta
MEeTa0OJIYHUX  3aXBOPIOBaHb. 3  PO3BUTKOM

I'YMaHI30BaHMUX, a IMOTIM THOBHICTIO JIIOJICBKUX
MAT, mBHAKICTh 3aTBEP/UKEHHSI HOBUX MPOYKTIB
Ta MPOJIaX HIBUJIKO 3pOCTAJIH, 3arajIbHUM JOX1JT Bif
npoaaxy Bcix nponaykriB MAT cranoBuB 115,2
wipa ponapis y 2018 pomi. OuikyeTbes, IO
nojanplie  3pocTaHHd  HOpoaykris  MAT vy
HAaWOMMXK4i POKH CTaHE TOJOBHUM (HaKTOPOM

3arajabHOIO 610 (hapMareBTHUHUX
npoaykTiB [2].

Hucrineid ¢ariB Ta TEXHOJIOTIS TPaHCTEHHHX
MUIICH TMposIBIIIM cede HaIIfHUMU METOJaMHu

TeHepYBaHHS JIIOJCHKUX aHTUTUL. SIK BenudesHi

PO JAKY

CXOBHIIA TEHIB, MO0 KOJIYKTh aHTUTIIA 3
HEBiTOMUMH BJIACTUBOCTSAMHU BHCOKOSIKICHI
0i0mioTexkn  QaroBUX AHTUTIT €  KPUTHYHO
BOKIMBUMH  JUId  ycmimHOI  igeHTugikamii

tepaneBTHUHUX MAT. Kpim TOTO, OmNTHManbHU
BUOIp 3 6101i10TEK ParoBUX JUCILICIB 3aJICKHUTDH BiJT
SAKOCTI ~ IIUIbOBOTO  aHTUTEHy, IMMOOUII3amil
QHTUTEHY Ta JKOPCTKOTO  KOHTPOJI  YMOB
3B’sI3yBaHHs Ta NMPOMUBAaHHA. B nmaHuil yac icHye
JIEB’SITh TIOBHICTIO JIFOJICBKUX AHTUTLI, SIK1 Oynu
BUSBJIEHI 3 010110TeK (ariB, CXBaJIeHUX JJIs Tepaii,
1 e JECATKH MpernapaTiB aHTUTUI, OTPUMAHUX 3
¢aris, nepedyBarOTh y KJIIHIYHUX BUPOOYBaHHSIX 1
YeKalTh BUXO/Y Ha pUHOK [ 22].

3 MeTOI0 TMOKpallleHHs $KOCTI Ipernaparis
AHTHUTLT JTOCIT1THUKHI po3pobun KUTbKa
TPaHCTEHHUX TBapWH, BKIIOYAIOYM  MHUIIEH,
TIOBHICTIO JIFOJICBKUX, Ta XUMEPHHUX MUIIIEH JPYroro
nokoiHHS. [locTiiiHe BMOCKOHATIEHHS Ta PO3BUTOK
TPAaHCTCHHUX TBapHWH HAJa€ OUIBIIE MOXKIWBOCTEH
UL po3poOKHM  JIIKIB AHTUTUI Ha CBITOBUX
dapmaneBTnuHux  (padpukax.  3aleKHO  Bif
MPOTOKOJy IMyHI3alii, BHCOKOapiHHI aHTUTLIA
JIOJUHA MOXHA OTPUMATH MUISXOM BimOOpy
KJIOHIB, 110 T€HEPYIOThCs y TBapuH. Lleit Bubip B
OCHOBHOMY  3JIMCHIOETBCS 32  TEXHOJIOTIEIO
riopugomu. B nanuii yac icaye 19 3atBepmKeHHX
MAT nronunu, siki OyiM BUSBIICHI Y TPAHCTEHHUX

TBapuH [2].
[ToBHICTIO JFOICHKI MOHOKJIOHAJIBHI aHTHUTLIA
BXK€ CKJIQJal0Th OUIbIIE TOJOBUHU  PHHKY

TEPaNeBTHYHUX MPENaparis, IUTFOC 3HAYHA YaCTHHA
MPOXOJMTH B 1€ MOMEHT KJIIHIYHI JOCIIKEHHS Ta
ouikye 3aTBepmkeHHS. OTxe, 3po3yMinO, WIO
MaiiOyTHe came 3a M Tuniom MAT, ski Bke He
BUKIIMKAIOTh 3HAYHUX MTPOOJIEM 3 IMyHOT€HHICTIO Ta
€ 3HaYHO €(EKTUBHIIINMHU.
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Pegpepam — Paszsumue paspabomku u npouzgo0cmea mepanesmuieckux MOHOKIOHAIbHbIX AHMUMEN CHPeMUmensHo Habupaem 060pombl
611a200apst BLICOKUM NOKA3amensim bezonachocmu u 3gp@ekmusrHocmu. B oannoil cpepe npoucxooum 63pwbi6HOLU pOCH ¢ MUPOBHIM PHIHKOM HA
yposre 150 mapo donnapos 6 2019 200y, u Oecsimku HO8bIX NPENApamos yice He NPOCmo papabamviaromcs, a aKMUHO NPOXOOsm
KAuHuueckue uccredosanus. B cmamve nposeden ananumuyeckuii 0030p 6A306blX MEXHONO2UN NOLYYEHUSs MEPANESMULECKUX
MOHOKJIOHANbHbIX aHMUMeN ¢ OYEHKOU npeumywjecms u Hedocmamkos. Paccmampusaiomes mexnonozuu navunas ¢ "mpaouyuonnoi”
2UOPUOOMHOU MEXHONOZUU C BbICOKOU UMMYHOLEHHOCMbIO NONYYAEMbIX NPenapamos 00 NOJHOCHBIO Yel08eYeCKUX MOHOKIOHANbHLIX
anmumen. Takoce 6 cmamve NPOAHATUIUPOBAHbL KPUMUUECKUE DMANbl NPOU3go0CHSa, SKUOUAIOWUX NOLYYeHUe KIOHA-NpooyyeHmd,
KYIbmMusuposanue, ebloenenue u OYUCmKY anmumei.

Knroueswie cnosa: mepanesmuyeckue MOHOKIOHAIbHbIE AHMUMENA, 2YMAHUSUPOSAHHbIE U XUMEPHbIE AHMUMENA, PEKOMOUHAHMHbIE OelKU,
2ubpudomHas mexuonozus, (hazos oucniel, npou3800CMmeo.
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Abstract — The development of engineering and production therapeutic monoclonal antibodies is rapidly gaining momentum due to high safety
and efficacy. This area is experiencing explosive growth with a global market of $ 150 billion in 2019, and dozens of new drugs are no longer
just being developed, but are actively undergoing clinical trials. The article provides an analytical review of the basic technologies for
producing therapeutic monoclonal antibodies with an assessment of the advantages and disadvantages. Technologies are considered starting
from the "traditional™ hybridoma technology with high immunogenicity of the resulting drugs to fully human monoclonal antibodies. Also, the
article analyzes the critical stages of production, including obtaining a clone-producer, cultivation, isolation and purification of antibodies.
Key words: therapeutic monoclonal antibodies, humanized and chimeric antibodies, recombinant proteins, hybridoma technology, phage
display, production.
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