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MONOCLONAL
ANTIBODIES

G. |. ABELEV

The paper presents an
outstanding achievement
of contemporary immu-
nology — the method of
production of monoclonal
antibodies. Somatic hybrid
of antibody-forming and
tumour cells (hybridoma)
results in the cell line pos-
sessing the immortality of
tumour and persistent
antibody formation inhe-
rited from the normal
counterpart. Hybridoma
produces an unlimited
amount of antibody with
unique specificity (mono-
clonal antibodies).

Cratbsi nocBsilyeHa 3ame-
q4aTtesibHOMY [OCTUXXEHUIO
coBpeMeHHOW UMMYHOJ10-
rmm — merogy ruépugom.
Comatndyeckui  rnbpug
HOpMasibHOW aHTUTEes1006-
pasyrowjesi u oryxosieBoun
KJleToK (rmbpmgoma) gaer
noTtoMcTBO, obnagarowee
6eccmepTreM onyxosieBou
KJIeTKM U CMOCOBHOCTbIO
K CUHTe3y aHTuTesl, yHac-
nlegoBaHHOMY OT KITeTKU
HopmasnibHou. [nbpugo-
MbI NPOAYYNPYIOT OrPoM-
HOe KOJIN4eCTBO MOHO-
KJ/1OHasIbHbIX aHTUTes, 06-
nagarowmx  yHUKasibHOU
cneyugu4HOCTbIO.

MOHOKJIOHAJIbHBIE AHTUTENA

. N. ABEJIEB

MockoBckuii rocyfapCTBeHHbIN YHUBEPCUTET
um. M.B. JlomoHocoBa

BBEJEHUE

IIpu BBemeHWM B OPTaHKU3M XUBOTHBIX U YeJIOBEKa
YyXXePOJIHbBIX MAKPOMOJIEKYJISIPHBIX BEILIECTB — OEIKOB
WY TIOJIMCaxapuioB (AHTUTEHOB) B KPOBU TTOSIBJISIIOTCS
3aIIUTHEIE OEJIKM — aHTUTENA', 1)1 KOTOPBIX XapaKTep-
Ha HEOOBIKHOBEHHAasl, YHMKaJbHasl CIEeLU(UIHOCTD.
Kaxnoe aHTUTeN0 y3HAeT TOJIbKO CBOI aHTUIEH, TOY-
Hee, ONHY €ro JAeTepMUHAHTHYIO Tpyrmy. Herepmu-
HaHTHas IPYIIa COCTOUT U3 HECKOJIBKUX aMUHOKHUCIIOT
(06bIYHO M3 6—8), 0O6pa3YIOUIMX MPOCTPAHCTBEHHYIO
CTPYKTYPY, XapaKTepHYIO Il JaHHOTOo Oeyika. B onHOM
0eJiKe, COCTOSIIIEM M3 HeCKOJIBKUX COT aMUHOKHCIIOT,
MMeeTCsI HECKOIBKO (5—15) pa3HbBIX JeTepMUHAHT, 10~
9TOMY K OJHOMY OeJIKy oOpa3yeTrcs 1LIeJIoe CEMEeCTBO
Pa3IMYHBIX IO CBOEH crieniuduyHocTH aHTuTeN. Jdaxe
K OJHOW NeTepMHHAHTe 00pa3yeTcsl LEeJblii CIEKTP
aHTHUTEN, OTIIMIAIOIINXCS TIO CTPYKTYPE, CTEIIEHU CITe-
HUGUIHOCTUA U IPOYHOCTHU CBI3bIBaHUsI ¢ Heil. To ke
OTHOCUTCS Y K TOJMCaXapuaHbIM aHTUTEeHaM, JeTep-
MMHaAHTHBIE TPYIITBI KOTOPBIX 00pa3yroTcst 3—6 ocTaT-
KaM1 MOHOCaXapuIoB.

Takum 06pa3oM, MpU BBEIEHUH aHTUTEHA BO3HUKA-
€T O0JIBIIIOE CEMEICTBO aHTUTEJ, HAIIPaBJICHHBIX K pa3-
HBIM €ro JAeTepMHHAHTaM WM Pa3uyYalolIMXCsl TaKxKe
BHYTPHU TPYIIIBI aHTUTEN, HANpPaBJIEHHBIX K OTHOM U
TOI Xe meTepMUHaHTe. B KpoBM MMMYHU3UPOBAHHBIX
JKMBOTHBIX TTOSIBJISIETCST OOTaThIM M YHUKAJIBHBIH 11O CO-
CTaBy CMEKTP aHTUTeJ, KOTOPbIi U obecreunBaeT ux
abCoJIIOTHYIO crieliMUIHOCTh B paclio3HaBaHUU JaH-
HOTO aHTUTEHA.

AHTHUTENla aBHO M IIUPOKO MCTOJNB3YIOTCS ISl
HeHTpanm3ay 0aKTepraIbHBIX TOKCMHOB (I TepHii-
HOTO, CTOJIOHSTYHOTO), 3MEMHBIX SII0B (KOOPHI, TaII0K1),
BUPYCOB, MOMAaBUIMX B KPOBb (0COOEHHO 3(PHEeKTUBHO
BUpYyca KOpH), W I UACHTUDUKAIMY WHIUBUIYAITb-
HbIX O€JIKOB (M APYTrMX aHTUTEHOB), HAaXOMSILMXCS B
KJIeTKE WJIA CJIOXHEUIINX TKaHEBbIX 3KcTpakTax. On-
HaKO WHOTAAa TpeOylTCs HEe MHOTOKOMIIOHEHTHBIC
CMeCU aHTUTeJ1, BOSHUKAIOIIE B KPOBU B OTBET HA BBE-
JIEHUE aHTUTeHA, a OTJEbHbIE, 3JIEMEHTAPHbIE COCTAB-
JISTIOLIME ATOW CMECH, HAIlPpaBJIIEHHBIE JIAIIb K OIHOMN
JIeTepMUHAHTE aHTUTeHA U UMEIOLIIME OJTHU U TE XK€ Xa-
pakTepuCTUKU. Takue aHTUTeNa ObIBAIOT HYXXHBI KakK
IJISE U3YyYEeHUSI UX COOCTBEHHOUW MPUPOIbI, TaK W IS
MPaKTUYECKOTO MCIOIb30BAHUS, HAampuMep sl J0-
CTaBKM B OITyXOJIM TOKCUUYECKHUX BEILIECTB.

'CMm. cratbio: Abenes I M. OcHoBbl MMyHUTETA // COPOCOB-
ckuit O6pasoBaTebHbIi XKypHai. 1996. Ne 5. C. 4—10.
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KAK NONy4YnTb TAKUE AHTUTENA?

OueBUIHO, YTO TTyTEM UMMYHU3AIMH, TO €CTh BBE-
JIEHUEM XMBOTHOMY WHAWBUIYATBHOTO aHTUTEHA WU
TOJIBKO OJIHOM €ro AeTePMUHAHTHOII IPYIIbL', 3TO clie-
JlaTh, KakK TpaBwiIo, HeBo3MoxHo. [Touemy? Jleno B
TOM, YTO B OpraHU3Me B MPOLIECCe CO3PEBaHUsI aHTUTE-
noobpasyronmx kietok (AOK) obpasyercss Gomblioe
KOJIMYECTBO — MWJIJIMOHBI TEHETUYECKHU OJHOPOIHBIX
CEeMEICTB KJIETOK — KJIOHOB, KaX/IbIii U3 KOTOPBIX CIIe-
LIMAJTM3UPYETCSl HA CUHTE3€ TOJbKO OIHOIO BapuaHTa
aHTUTEJ, 1 B 9TOM MPUYMHA OOJIBIIOTO pa3HOOOpas3us
aHTUTEJ, UHAYLUUPYEMbIX JaXe OMHUM aHTUTeHOM. Ta-
KHUX KJIOHOB MHOIO 0OJiblle, YeM TpeOyeTcsl aHTUTEN
JUIS pacrio3HaBaHUsI J1II0OOTO, CIyYailHO B3SITOTO aHTH-
reHa. AHTUTEH, TIOTNafasi B OPraHWU3M, CTUMYJIUPYET
Pa3MHOXEHUE TeX KJIOHOB, KOTOPbIE MPOAYLIUPYIOT aH-
THUTEJIA K €r0 IETEPMUHAHTAM.

Kazanoch Obl, BBIXOA MPOCT: HAJO BBIPACTUTH OT-
NeTbHBIE KJIOHBI aHTUTEI000pa3yIoIuX KJIETOK B IIPO-
OMpKe — B KYJbType TKaHel — M OHU OYIyT MPOaYLIMPO-
BaTb MOHOKJIOHAJbHbIE aHTUTeNIa, TO €CThb aHTUTeJa
OIHOW CTPOTO OMpeeeHHON CIeln(pUIHOCTH, MPO-
IYKT omHoro kioHa. Ho 1 310 oka3anoch HEBO3MOXK-
HBIM: HOpMAaJbHbIe KJIETKM CMEPTHBI, BCKOpE IOCIe
BBICAXXWBAHMUS B KYJIbTYPY OHM noru6arot. Jlesio He 10-
XoouT 10 obpazoBaHus kioHoB AOK. Jlo6aBneHue B
KYJIbTYpY (haKTOPOB POCTa HECKOJIBKO IMPOJIEBAET UX
>KW3Hb, HO TOXE HE pellaeT MpooIeMbl.

AOOPOI'Y YKA3bIBAIOT OMYXOJIU

IIyte pemieHuss mpoOjeMbl HEOXWAAHHO yKazalu
3JI0KaYECTBEHHbBIE OMYXOJIU. YKE JaBHO U3BECTHBHI OITy-
XOJIW y YeJIoBeKa — IJIa3MOLIMTOMBI, BbIpabaThIBaIOIINE
U CeKpeTUpYIOLIME B KPOBb UMMYHOIIOOYIMHBL, TIO
CTPYKTYype CBOEll HeoTIuuuMble OT aHTuTes. [Ipruuem
Kax10e Takoe “aHTUTeJIo” clierka OTJMYaioch OT Apy-
roro, BbIpabaTbIBa€MOIo JAPYyroii riazmMouuTomoii. O6-
pa3oBBIBAJIACH KAaK Obl KOJIJIEKIMS CIy4YalHbIX aHTUTEN
K HEM3BECTHBIM aHTUTeHaM. Korma HakonmujInuch COTHU
TaKUX “aHTUTEN” U OHU ObUIM UCIBITAHBI C COTHSIMU
HayraJ B3SITbIX aHTUTEHOB, OKa3aJI0Ch, YTO B 3TOI KOJI-
JIEKIIMY OOHAPYXXUJIUCH crielUIecKr pearupyroniye
napsl “aHTUTEH—aHTUTEJIO .

IToueMy MMEHHO OITyXOJM yKa3aJiud Ha BO3MOX-
HOCTbH TIOJIyYeHUSI MOHOKJIOHAJBHEIX aHTuTen? EcTh
HECKOJIBKO TIPUYMH, U BCE OHM KOPEHATCS B CaMOi
MpUpOoJE OIyXoJieBoii KiieTku. OHa Bceraa Win IMOYTH
BCeT/Ia COXpaHsIeT CBOCTBA M (DYHKILIMU KJIETKU, U3 KO-
Topoii mpowusonuia. [ImasMomuToMa MPOUCXOAUT U3
“IOHBIX” IUIA3MaTUYECKMX KIJIETOK, TO €CTh KaK pa3 13
TeX KJIETOK, KOTOpbIe CHUHTE3UPYIOT aHTHUTeNa. DTO
CBOICTBO COXpaHSIETCSI B OMYXOJISIX, BOSHUKIIUX U3 CO-
OTBETCTBYIOIINX KJIeTOK. Q4YeHb BaxXHOI 0COOEHHOC-

' DTO MOXET OBbITH MPOCTas XUMUYECKAS TPYIINA, HAalpUMeED
apcaHMJIOBasi KUCJI0Ta, KOBaJIEHTHO MPUCOEIMHEHHAs K OEJIKY.
2 IMMYHOIJIOOYJIMHBL — O€JIKU, MMEIOIIe OINpeleeHHBII
TUIaH CTPOEHUSI, K KOTOPBIM OTHOCSITCS JTI0ObIe aHTUTeNa [3].

ABENEB .. MOHOK/NTOHAJIbHbLIE AHTUTENA

ThIO OTYXOJIEH SIBJISIETCSI MX BOSHMKHOBEHUE M3 OIHOI
TeHeTUIeCK M3MEHEHHOM (MyTaHTHOI) KieTku. Ilo-
5TOMY OIyXOJIb BOZHUKAET U pa3BUBaeTCs Kak KJIOH, B
HallleM cilydyae KakK KJIOH MMMYHOTJ100ya1nHoOpasyo-
mux kiaeTok. [Ipuyem oHU 06pa3yroT CTPOro OTHOPO/I-
HBII 110 BCEM CBOMCTBAM MOHOKJIOHAJIbHBIII KMMYHO-
IJIOOYJIMH.

HopMmanbHble IL1a3MaTU4YecKMe KIeTKU (WM HX
MPEeNIIeCTBEHHUKU — JUM@OIIUTBI) CMEPTHBI, UX CPOK
KU3HU — HECKOJbKO mHeil. Omyxonb, U B 3TOM ee
MIPUHITMITAATIBHOE OTIIMYKME OT HOPMAaJbHBIX TpeIe-
CTBEHHUKOB, OeccMepTHa. Ee MOXHO KyJlIbTUBUPOBATh
B MPOOMPKE WIM TiepecakuBaTh OT OMHOTO XHUBOTHOTO
NIPYroMYy HeorpaHUYEeHHOE YUCJIO pa3 U B TEYEHUE HEO-
IrpaHMYEHHOTO BpeMeHHU. B oTiamume oT HOpMajbHOM
TKaHU OITyXOJIb aBTOHOMHA, OpraHu3M “X03siMHa” He-
crocobeH (32 O4eHb PeIKMMM MCKITIOUEHUSIMU) OCTa-
HOBUTb HEOTPAaHWYEHHBIN POCT 3JI0KAY€CTBEHHOTO
OITYXOJIEBOTO KJIOHA.

[11a3MOLIMTOMBI BO3HMKAIOT HE TOJIBKO CIIOHTaH-
HO, TO €CTh HelpeacKa3dyeMo, KaK Obl CIy4ailHO, HO UX
MOXXHO JTOBOJIbHO JIETKO WHIYLMPOBaTb y MBIIICH U
KpPBIC U MIOJIy9UTh, TAKUM 00pa3oM, 6eCCMEPTHBIN, He-
OrpaHMYEHHO PACTYIINIA, IepeBUBAEMbIii KJIIOH KJIETOK,
MPOAYLHUPYIOIINX UMMYHOTJI00YIMHBI, UHOTAA 00Jia-
JaolIue Creu(MUIHOCTBIO aHTUTEN, TIPUYEM aHTUTE]T
MOHOKJIOHAJIBHBIX. BITOJTHE ecTecTBeHHO OBLIO XKelaHue
MMMYHOJIOTOB HAY4YMThCS IIOJIydYaTh ILJIA3MOLIUTOMBI,
MPOIYLIMPYIOIIKE aHTUTEJIA 3aJaHHON CITeLIM(UUYHOCTH.
JI71st 3TOr0 MBIl BHaYalle UHTEHCUBHO UMMYHU3UPO-
BaJIM, a 3aTeM WHOIYIVPOBAIM y HUX IUIA3MOLIMTOMEI,
YTOOBI TTOJIyUUTh OIyXOJU U U3 TeX KJIOHOB, KOTOPHIE
MPOU3BOAUIN aHTUTEIA K aHTUT€HAM, UCIIOJIb30BaH-
HBIM /11 UMMYHU3alM1, HO 3TO MTPaKTUYECKU HE yaa-
Bajioch. CIWIIKOM penKW ObIIM COBITameHwus. Torma
onpo6oBaIy UHAYLIMPOBAThH OMYXOJIM aHTUTEI000pa-
3YIOLIMX KJIETOK OIMYyXOJIePOAHBIMU BUpycaMu. Pe3yiib-
TaThl OBLIN JIy4llle, OMHAKO CO31aTh IIPOCTOI U YHUBEP-
CaJIbHBINA METOJ ITOTYIeHUSI MOHOKJTOHAJILHBIX aHTUTEJT
Ha 3TOM ITyTU TaKXe He 0Ka3aJ0Ch BO3MOXHBIM.

KAK 3TO BblN1O CAENNAHO?

Yenex mpuiies, Kak Bcerna, HeOXKUIaHHO, KaK I10-
OOYHBIN MPOAYKT MCCAeI0BaHNSI, UMEBIIETO MHbIE 11e-
. B Havase 70-X romoB MOJIOI0M HEMELIKMI UMMYHO-
gor ITeopr Kénep, mnonydyuBIIMiA CTUNEHOWIO IS
paboThl B 3HAMEHUTOM ba3enbCcKOM MHCTUTYTE UMMY-
HOJIOTMH, 3aMHTEPECOBAJICS] BOITPOCOM O TeHETUYeCKOM
U3MEHYMBOCTU aHTUTEN. B To BpemMsi MOXHO OBLIO
OXWIATh, YTO AHTUTEIA MyTUPYIOT (TeHETUIECKU U3Me-
HSTIOTCSI) C OOJIBIIIE YaCTOTOM, YeM Apyrue oenxku. s
HCcaenoBaHus Hamo ObLIo M3oaupoBaTh KiIoH AOK,
MPOAYLMPYIOIIUI aHTUTeNIa OIpeAe/IeHHON CIelu-
(bryHOCTH, MOJTYYUTH U3 HETO CTAOWIBHYIO KJIETOYHYIO
JIMHUIO, TOAIEPKUBAEMYIO B IIpOOUpKe (B KYJIbTYype), U
MPOCJIEAUTD, C KAKOW YaCTOTOM MOSIBATCS TAM T€HETU-
YeCcKU U3MEHEHHbIe BapuaHTHI. JIs peanrusauuu npo-
exta Kénep noexan B AHIIMIO, B 1aboparoputo Llezaps
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MuibliTeitHa, M3ydaBIIero KJIOHBI TJIa3MOLUTOM, U
OHU BMeCTe pPa3paboTaiy OPUTWHAIBHBIA ITOAXOM K
9TOI mpobJieMe: PeIIId IMOJyYUTh THOPUI HOpMaib-
Hoit AOK u onyxoiseBoii kietku. B ciayyae ycnexa ta-
KO TMOpMI yHAcJIeqoBaJl O OT HOPMAJIbHOM KJIETKU
CITOCOOHOCTh K CMHTE3y aHTUTEN, a OT OIyXOJIeBON —
OeccMepTre M CIOCOOHOCTh K HEOTpaHUYEHHOMY U
0ECKOHTPOJILHOMY POCTY. DTO UM YAATOCh OCYIIIECTBUTD.

r’MsPUOOMbI

MeTonpbl ruOpUAM3aLMY COMAaTUYECKUX (TO €CTh He
MOJIOBBIX) KJIETOK K TOMY BpEMEHU ObLIM XOPOIIO U3Be-
CTHBI ¥ IIMPOKO MPUMEHSUTUCH JUIS pa3HbIX 1esei. Jlms
3TOTO UCITOJIb30BAJIM BUPYC, CIIOCOOCTBYIOIINIA CITHSI-
HU10 KieToK!. PasHOpoIHbIe KIETKH, Y KOTOPIX CIIU-
JIUCh 000JIOUKH, 00pPa30BbIBAJIU IBYSIICPHBIC TUOPUIBI,
KOTOpPBIE COXPAHSII CITOCOOHOCTD K KJIETOYHBIM JieJie-
HUSM. B mpoliecce KJI€TOYHOTO AeeHUsS XPOMOCOMBI
00ouX sAep mepeMelBaIuch 1 00pa3oBbIBaIn 00llee
saapo. Takum oO6pa3oM, BO3HMKAJ UCTUHHBIA THOPWUI,
TMMOTOMOK JBYX COMaTUYECKUX KJIETOK, U1 TUOpHIOMa.
[u6GpraoMy MOXHO MOJIYYUTb M MEXIY HOPMAaJbHOM
AOK wu omnyxosneBoil, IUIa3MOLIUTOMHON KJIETKOM.
[lrazmonuToma Obl1a B3SITa IMIOTOMY, YTO OHA OOJIbIIIEe
Bcero cootBercTBoBaia AOK no tumny auddepeHim-
poBKku. Bech ee cuHTeTHYECKMI animapaT ObLT HACTPOeH
Ha CUHTE3 MMMYHOIJI00y1MHOB. IlpoGieMa 3akiroya-
Jlach B TOM, KakK OTHEJIUTb 3aJaHHYIO TMOPUAOMY OT
MPUCYTCTBYIOIIMX B CUCTEME OTAEIbHBIX HECTUBIIIUXCS
KJIETOK ¥ OT TMOPUIOB MHOTO COCTaBa WJIM MHOM CIie-
LU (UYHOCTH, YeM TpeOyeMbIe.

[ moCTKEeHMST 9TOi LieJIM aBTOPHI pa3pabdoTain
CMelraJbHYIO CXeMY, MCIOJIb3YIOIIYI0 OTOOP KJIETOK B
cenekrupytouieit cpene. Ilpexne Bcero ObUT MONyYeH
0COOBIl MyTaHT MBIIIIMHOM TUIA3MOLIMTOMBI, POCT KO-
TOPOTO MOXHO OBIJIO KOHTPOJIMPOBATh COCTABOM ITHTA-
TeJIbHOM cpenbl. sl MoJydeHUsT MyTaHTa UCITOJIb30Ba-
JIM OCOOEHHOCTU CUHTE3a HyKJIeMHOBbIX KucioT (JJHK
n PHK), nmeronxcst Bo BceX KJIeTKax ¥ HEOOXOTMMBIX
JUISI MX CYILIeCTBOBaHUs. M3BECTHO, YTO MMEIOTCS 1B
MyTU CUHTE3a MpeAlleCTBEHHUKOB HYKJIEUMHOBBIX KUC-
JIOT: OCHOBHOI M pe3epBHBIA. OCHOBHOM — 3TO MYTh
HOBOOOpa30BaHMS HYKJIEOTUIOB, 3BEHbEB, BXOMSIINX B
COCTaB HyKJIEMHOBBIX KMCJIOT. DTOT MyTh BKJIIOYAET He-
CKOJIbKO 3TarioB U OJIOKUPYETCS] TPOTUBOOMYXOJIEBbIM
npenaparoM aMmuHonTepuHoM (A). OnHaKo KJIETKU He
TMOHYT OT 3TOTO Tpemnapara, MOCKOJbKY 00JIafaioT pe-
3epBHBIM ITyTeM — CIIOCOOHOCTBIO CUHTE3UPOBATh HYK-
JIEOTUAbl WM HYKJIEMHOBBIE KHUCIOTBI, PEYTHUIU3UPYS
MPOAYKTHI pacmaja paHee CUHTE3UPOBaHHBIX HYKJIEH -
HOBBIX Kuc0T: TurnokcantuHa (I') m tTummmouna (T).
Ho6apnenue I' u T B mutatenbHyI0 Cpemy, CoaepKallyo
A, CHUMaeT TOKCu4ecKuii apdexr mocneaHero.

' BriocjieAcTBMM CUMILIACTOOPA3YIOILUIA BUPYC ObLT 3aMEeHEH
MPOCTHIM OPTraHWYECKUM BEIIECTBOM — MOJUITUICHTJIUKO-
JIeM, BBI3BIBAIOIIMM TOT Xe 3(hbheKT (CIUsSHHE 000J04YeK
KJIETOK).
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Jns ceneximu rudpuIoM HaIo OBLIO TTOTYIUTh MY-
TaHT TUIA3MOLIMTOMBI, HE CIOCOOHBII MOJIb30BATHCS
pe3epBHBIM IyTEM U, CJeA0BaTeNbHO, MOrMbaoInil B
cpene, conepxauieit I, T u A (TAT-cpena). Takoii my-
TaHT TOJIYYUJIA TTyTeM J00aBJIEHUsT B Cpely TOKCUYeC-
kux aHanoroB I' u T. Bce kiieTku, criocoOHbIe yCBauBaTh
I' u T, BKimoyaam nx TOKCUYHBIC aHAJIOTH M TTOTUOANIN.
BbrkuBanu 1uiib Te peKre MyTaHTbl, KOTOPbIe ObLIN
HecrmocobHbl ycBauBath ' 1 T, TO ecTh ObUIM JTUIIIEHBI
pe3epBHOTO NyTu. M3 MOTOMCTBa 3TUX KJIETOK JOMOJI-
HUTEJIbHO OTOMpPAJIU €llle U TaKhe MYTaHTbI, KOTOPbIE
YTPaTUJIM CIIOCOOHOCTb K CUHTE3Y COOCTBEHHBIX UMMY-
HOr00y1MHOB. Terepb Bce ObUIO TOTOBO IS MOIyYe-
HUSI THOPUIIOM, TO eCTb THOpuIoB HopMaabHbIX AOK 1
IUIA3MOIIUTOMHBIX KJIETOK (pHC. 1).

Mplieit ”HTEHCUBHO MMMYHU3UPOBAIU OTpee-
JICHHBIM MaTepraioM — 6eJIKOM, OaKTeprUaIbHOM KJIeT-
KO MJIM KJIETKOM XKMBOTHOIO mpoucxoxaeHus. Korna

CMecCb aHTUreHoB

KynbTypa nnasMoumTomsl

g N
o 0 o >
==
Knetku cenesenkn (AOK) KneTkn nnaamoumtomsl (M)

\+ I'ISF/
CnusaHne

v
AOK X 11

v

CenektuHas FAT-cpena

v
BOKRIMA T B

v
AOK X1

mbpugomel (aHTU-A, aHTn-B, aHtn-C, ...)

v

KnoHvnposaHue n otéop
HYXXHbIX MPOAYLEHTOB (aHTU-A)

v

[MOBTOPHOE KNOHNPOBaHME
1 0TOOpP aHTU-A NPOAYLIEHTOB

v

M'mbpuaooma, NnpoayumpyioLas aHTn-A
(xpaHeHue npu =70 °C, pa3amMHoXeHne
B KY/IbTYPE WA in Vivo)

AOK  AOK*AOK Mn X n Mn

ABK  AUK=<ADK

Puc. 1. Cxema nonyyeHusi rubpmnaom (006bsSCHeHME B
TekcTe): A, B, C — MHOroKOMMOHeHTHasi CMeCb aHTU-
reHoB, MCMNOJIb30BaHHAA AN UMMyHu3auun; AOK —
aHTUTEnoobpasyLwme knetku ceneseHku; Mn -
KNeTKN Na3MOLUMTOMBbI, HE PACTYLLME B CENIEKTUBHOM
IAT-cpene; N3l — nonuatuneHrnukons; MAT — cpena,
cogepxawias rMnokKCaHTWUH, aMWHONTEPUH, TUMU-
OVH; aHTN-A, aHTu-B, aHTK-C — MOHOKIOHabHbIE aH-
TUTENna COOTBETCTBEHHO K A-, B-, C-aHTuUreHam
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B MX KPOBM TIOSIBJISIIUCH aHTUTENA, Y HUX Opau celie-
3eHKY M JuMdaThyeckue y3Ibl (MecTa CKOIUICHMS
AOK), 1 13 HUX TOTOBWJIM B3BeCh KiieTok. K Heli 10-
0OaB/ISLIM B M30BITKE KJIETKM MYTaHTHOM IJIa3MOLIMTO-
Mbl 1 noauaTuieHrukonb (11960, Tlocne kKopoTkoit
WHKyOaluu, TpeOylolencs: sl CAUSIHUSL KIETOK, UX
otMmbiBau oT [19Tau momenanu B cpejy, CoaepKaliyo
I, T u A (TAT-cpena). Tenepb B cucTeMe HaXOAUIUCH
rubpuasl AOK 1 AOK, AOK 1 rmra3MoiuToMsl, a TakKe
ocTtaBiuecs cBo0oAHbIMU AOK U KJI€TKU T1a3MOLIMTO-
Mbl. I3 HUX HyXHO OBUIO OTOOpaTh TOJIBKO THOPUIBI
AOK u mmnasmorutomsl. [Tociie HemoaToro (HeCKOIbKO
IHeW) KyabTuBUpoBaHMs omuHOo4YHBIe AOK, a Takke
rubpunbl AOK u AOK nornbanu, Tak Kak HOpMaJIbHbIE
KJIETKA CMEPTHHI M OBICTPO IOTHOAIOT B KYJBType.
IT1a3MoLMTOMHBIE KJIETKU Y UX TUOPUIBI TAKXKE TTOTH -
0anu, Tak Kak A 0JOKMpPOBaJl OCHOBHOM ITyTh CUHTE3a
MpeIIeCTBEHHUKOB HYKJIEMHOBBIX KUCIIOT, a [’ u T nx
He criacajiy. BeDxuBanu, ciaenoBarebHO, TOJIbKO TMOpu-
o6l AOK m 1ma3MaTiIecKx KIIETOK, TaK Kak beccMmep-
THE€ OHU YHACJeOBaJIU OT TJIa3MOLIMTOMBI, a pE3EPBHbII
MyTh — OT HOPMaJIbHOM KJIeTKU. Takue rudpuibl, rubpu-
JIOMbI, COXpaHSUIM CITOCOOHOCTh CUHTE3MPOBATh U CEK-
peTUpoOBaTh aHTUTENA.

MOHOKJTOHAJIbHbIE AHTUTENA

Crenyomuii 3Tan nocjie MmojiydeHus] TMOpUaoM —
KJIOHMPOBaHUE U OTOOP HYXXHBIX KJIOHOB. BbrkuBIIINE
B AT KJIeTKU pacceBaJiv B CTIIeIIAATbHBIC TUTACTUKOBBIE
IUTAHIIETHI, COAePXaIIre 0ObIYHO 96 TYHOK eMKOCTBIO
npumepHo 1o 0,2 cM®. B kaxylo JIyHKY oMelaayu B
cpeaHeM mo 10 TMOPUAOMHBIX KJIETOK, KOTOPbIE KYJIb-
TUBUPOBAJIN B IMPUCYTCTBUU “KOPMSIINX”’ KJIETOK, HE
MMEIOIINX OTHOIICHUST K TMOpUaOMaM, HO CIocoOCT-
BYIOIIMX UX pocTy. [Tocie HeCKOIbKUX THEe i KyJIbTUBH-
POBAHUS CONEPXKUMOE KaxKAOW JYHKU MPOBEPsUIU Ha
MPUCYTCTBUE aHTUTE HYXXHOU crieuuduyHocTu. s
9TOTO UCTIOJI30BaJIM MUKPOMETO/IbI BHISIBJICHUS aHTH -
TeJ K COOTBETCTBYIOIIeMY aHTUTeHY. KlleTKM 13 JTyHOK,
colepXallux HYXHbIE aHTUTeNa, KIOHUPOBAIU, TO
€CTb MOBTOPHO pacceBajiu MO TAKUM 3Ke JTyHKaM, HO U3
pacyeTa | KJieTKa Ha JIyHKY, BHOBb KYJIbTUBUPOBAIU U
MPOBEPSUIM HAa TPUCYTCTBUE HYKHBIX aHTUTe. [Tporie-
nypy noBropsuin 1—2 pasa. Takum ob6pa3om, oTOupanu
KJIOHBI, TPOAYLIMPYIOLIME AHTUTEJA TOJIBKO OJHOMN HYX-
HOM CITelIM(UIHOCTH, TO €CTb MOHOKJIOHATTbHBIC aHTH -
tena. [TosydeHHbIE KJIOHBI MOXHO 3aMOPO3UTh MpPHU
—70°C u XpaHUTh OO TOTO, IIOKAa OHU HE TIOTPEOYIOTCS.
WX MOXXHO KyJIbTUBMPOBATh U HAKaIlJIMBaTh aHTUTEIA B
KYJIbTYpaJIbHOM Cpelie, a MOXKHO TMTPUBUTH MbIIIaM (Tak
Kak TUOPUAOMBI — 3TO OIYXOJIEBbIE KJIETKH), TI€ OHU
OyIyT pacTH U HaKaIuIMBaTh KOJOCCAIbHbBIE KOJTMYECT-
Ba MOHOKJIOHAJIBHBIX aHTUTEN. OT OJHOM MBIILIKA MOX-
HO TIOJIYYUTh aHTUTEJ He MEHbIIe, YeM OT KpOJMKa.
DTU aHTUTENa HE colepXKaT MOCTOPOHHUX aHTUTEN U
HACTOJbKO OMHOPOAHBI GUBMKO-XUMHUECKH, YTO MOTYT
paccMaTprBaThCsl KaK YUCThIE XUMUYECKUE PeaKTHBBI.

ABENEB .. MOHOK/TIOHAJIbHbLIE AHTUTENA

Puc. 2. NmmyHODNyopecueHTHOE oOKpalunBaHue
KNeTKM coeamnHUTEeNbHOM TkaHu (bubpobdbnacTa) Mo-
HOK/IOHa/IbHLIM aHTUTENIOM K TyOYNnHY — B6enKky MUK-
poTpyboyek, 06pasyoLLMX CKENET KETKN

NMPUMEHEHUE

OOBIYHBIC TOJIMKIOHAIBHBIE AHTHUTENA HaBHO M
ITUPOKO TTPUMEHSTIOTCS VTSI OTNpeae/eHrsT OMOoIornyec-
KW aKTUBHBIX BELIECTB — OEJIKOB KPOBU U APYTUX OHO-
JIOTMYECKUX KUAKOCTEM, TOPMOHOB, POCTOBBIX (haKTO-
POB, KIIETOYHBIX PEIIETITOPOB, MEANATOPOB BOCITATICHUST
U MMMYHMTETa, OaKTepUaJbHBIX M BUPYCHBIX aHTHUTIE-
HOB, Pa3JIUYHBIX 0B U T.N. MOHOKJIOHAJIbHbIE aHTUTE-
J1a U3-3a BbIcovaitieit cneunuIHOCTH, CTAHIAPTHOCTH
U TEXHOJIOTUYHOCTU TTOJyIeHUST YCTIEIITHO BBHITECHSIOT
1 3aMEHSIIOT UMMYHHBIE CHBIBOPOTKH.

Janee ruOpuIOMBI CO3MaI0T YHUKAIbHbBIE BO3MOX-
HOCTU B @aHAJIUTUYECKUX LIEJISIX: UX MOXHO TIPUMEHSTh
KaK “MMMYHOJIOTUYECKUI MUKPOCKOI” C Ype3BblUaii-
HO BBICOKMM pa3pelieHueM. Tak, HampuMep, €Ciiu HyX-
HO CPaBHUTbH JBE KJIETOYHBIC JIMHUU, OTIMYAIOIIUECS
OIHMM WJIK HEMHOTUMM aHTUT€HAMMU, U HAJ0 BBISIBUTH
TaKue aHTUTEHbI, TO METOJ TMOPUAOM MPEIOCTABISET
IIJISI 9TOTO MCKJIIOYUTENIbHBIE BO3MOXHOCTU. IlpouM-
MYHU3UPOBAB MBIIIEN OMHON U3 TUHUI U TTOJTyYUB COT-
HU TUOPUIOM, MPOAYLUPYIOIIUX aHTUTENAa K aHTUTe-
HaM STOW JIMHUM, MOXHO HAUTU OJHY WJIU [BE C
aHTUTEaMU TOJbKO K JaHHOU TMHUN. Pa3MHOXUB Ta-
KYI0 TUOPUIOMY B TTIPOOMPKE WJIK BHIPACTUB €€ Ha MbI-
11ax, MOXHO MOJYYUTh OTPOMHOE KOJIMYECTBO AaHTUTEN
K YHUKQJIbHOMY aHTUTEHY (UJIA JETEPMUHAHTHOM TpyTI-
Tie), 3aTepSTHHOMY CPEI IPYIruX KOMIIOHEHTOB KJIETKHU
MMOJOOHO UTOJIKE B CTOTE CeHa. DTO OyIeT MPOIYKT Of-
HOTo KJIoHa. B KpOBM UMMYHU3UPOBAHHOTO XUBOTHO-
TO Cpeiu MHOXECTBa APYTMX aHTUTEN OH HUKAaK He Mpo-
SIBUTCSI M3-3a YWCTO KOJWYECTBEHHBIX OTHOIIEHMIA.
Bbnaronapst xxe ru6pumoMam ero MoXHO He TOJTbKO 00-
Hapy>XWUTb, HO 1 BHIBECTHU B JIMHUIO U TOJYYUTD JTIO00E
KOJIMYECTBO COOTBETCTBYIOLIMX aHTUTEN. C MOMOILIBIO
TUOPUIOM MOXHO OOHApY>XMTh aHTUTEHBI, XapaKTep-
HBIE JUIST OMTYXOJIEN OTIPEEIEHHBIX TKAHEU, TOTYIUTh K
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Puc. 3. MNocnepoBartenbHble cpesbl Yepes Xenynok
(>xen) v nuweBoA, (N1L) MbILKX, OKPALLIEHHbIE ABYMS
MOHOKJIOHaJ/IbHbIMW aHTUTEeNnamu: 1 — NepBOe MOHO-
KNOHaNbHOE aHTUTENI0 pearnpyeT C aNUTenMem nu-
Lwesoaa v cnabee c anuTenneM xenyaka; 2 — BTopoe
MOHOKJI0HaJ/IbHOE aHTUTENO pearupyeT TOJIbKO C 3nu-
TeMeM Xenyaka

HUM aHTUTEJA U UCTIOJb30BaTh UX IJISI AMAarHOCTUKU
U TUITMPOBAHUS omyxoJjieil. Takue MOHOKJIOHATbHbIE
aHTHUTENa HAIJIA IUPOKOE TPUMEHEHNE B OHKOJIOT U -
yeckoil knuHuKe. HakoHell, BO BceM MuUpe BemayTcs
aKTUBHbIE UCCJIEIOBaHUS MO MCIOJb30BAHUIO MOHO-
KJIOHAJIbHBIX aHTUTE B KauecTBe CrielM(bUIECKUX Te-
PEHOCYMKOB TOKCHYECKMX BEILECTB B OIYXOJIEBbIC
kietku. [Toka ke ¢ TOMOIIbI0 MOHOKJIOHATTbHBIX aHTH -
TeJ B OIYXOJIb U €€ MeTacTa3bl JOCTABJISIIOTCS] paANOaK-
TUBHBIC BEIECTBA, IMO3BOJSIONIME OOHAPYXWUTh He-
0oJIbIIIME Y3€JKU OMyXOJW MO JIOKaIu3aluu B HUX
PaaMoOaKTUBHOCTH.

[uGpumoMbl ChIrpajii ¥ TIPOJOJIKAIOT UTPaTh OT-
POMHYIO poJib B OyHAaMEHTAILHOMI U MPUKJIATHON UM-
MyHosiorur. OHU CO3AaHbl HA OCHOBE KJIOHAJIbHO-Ce-
JIEKLIMOHHOUW TE€OpUM MMMYHUTETA U SIBUJIUCH CaMbIM
SIPKUM U OKOHYATEJIbHBIM J0KAa3aTeJIbCTBOM 3TOI Teo-
puu. [MOpUAOMBI caeslany pealbHOCTbIO Mpearoarae-
Mbl€ KJIOHBI aHTUTEI000Pa3yIOIIUX KJIETOK U TO3BOJIM-
JIM axke 0OHapYXUTh UX CYIIECTBOBaHNE B OpraHu3Me
IO BBEJEHUSI COOTBETCTBYIOIIIETO aHTUTeHa. [1Opumao-
MbI PEBOJTIOLIMOHU3UPOBATI UMMYHOJIOTUYECKYIO MPO-
MBILIJIEHHOCTh W CO3[1ajii B HEll COBEPILIEHHO HOBBIE
obnactu. bnaromapss rubpuaomMaM BO3HUKJIM HOBbIE
METObI TUATHOCTUKNA MHOTHUX 3a00JI€BAaHUI U OTKPbI-
JINCh HOBBIE TYTU IS U3YYEHUS 37I0KaueCTBEHHBIX
ormtyxojieit. M XxoTs1 rubpuaomMbl cKkopee OTHOCATCS K Te-
HUAJTbHBIM U300PETEHUSIM, @ HE K OTKPBITUSIM, OHU ObI-
a1 orMevyeHbl B 1984 rony HoGeneBckoit mpemueit,
BBICILICH HAYYHOIM Harpamoi, NMpucyXaaeMom 3a Bblaa-
JOLLIMECS] OTKPBITHS.

Eciu 61 Kénep m MusbluTeiiH 3aIraTeHTOBaIU
CBOIl METOJl, OHM BCKOpE Obl CTAIM MWLIMApIEpamu,
TaK Kak BC€, KTO MCMOJIb30Bal Obl THOPUAOMBI B KOM-
MEepYECKUX LEJISIX, TOJDKHBI ObLITN ObI IJIATUTD 3a IPABO
MOJIb30BaTbCS MATEHTOM. ABTOPHI TMOPUIOM, HECOM-
HEHHO, TOHMMAaJIX 3TO, HO B MHTEpecax pa3BUTHs Hay-
KM He MOIILIM Ha Takoli mar. Meton rubpumom Gecrpe-
MSTCTBEHHO BOILEa BO Bce chepbl UMMYHOJIOTUM, U
caMU aBTOPbI BCEMEPHO CIIOCOOCTBOBAJIM 3TOMY, Ipe-
JIOCTaBJIsISI CBOIO KJIETOUHYIO JIMHUIO TLJIA3MOLIMTOMbBI
IIJIS1 UCCIEIOBaHMIA BceM Xkenatoinm. Y mepBoie rubpu-
IIOMBI B Hallleil cTpaHe, monydeHHbie B 1979—1980 ro-
nax, ObLIM CO3aHbl HA OCHOBE KJIETOK, BEAYILIMX ITPO-
HUCXOXIEHWE U3 JabopaTopuu 3TUX aBTOPOB U C UX
JII0OOE3HOTO pa3pelieHus.
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