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OIIMCAHHUE U30BPETEHHUSA
2420-570825EA/025
CIIOCOBHI MPOU3BOACTBA KOMIIO3UITHIL HA OCHOBE AHTHUTEJI K ®HO

CCBhUUIKA HA TIIEPEYEHb IIOCJEJIOBATEJBHOCTEM, IIOJAHHBIM B
SJIEKTPOHHOM BU/JIE

JlanHast 3asBKa COAEPKUT IMEPEeUeHb IOCIENOBAaTENbHOCTEH, IPEACTABICHHBIH B
3JEeKTPOHHOM Buze nocpenctsoM EFS-Web kak mepedeHp mociemoBaTenbHOCTEH B (dopmare
ASCII ¢ umenem ¢aiina JBI6OSSUSPSP1SEQLIST. TXT ¢ naroit co3nanus S pespans 2019 r. u
pa3mepoMm 21 508 Gaiit. [TepeueHpb mocineqoBaTeIbHOCTEN, MPEACTABIEHHBIN mocpencTBoM EFS-
Web, sBisieTcsi 4acThIO ONMUCAHHMS M TOJHOCTBEO BKJIFOYEH B HACTOSINUN JOKYMEHT MyTeM
CCBLIKH.

OBJIACTB ITPUMEHEHHWA U30OBPETEHH A

Hacrosiimee nzobpereHue OTHOCUTCS K CIOCOOaM MPOU3BOACTBA IJIsI MTOJTYYCHHS] AHTHTE
k ®HO, nanpumep anturena k ®HO, sBisromerocss pekoMOMHAHTHBIM aHTuTeNoM K ®HO,
umerornero Tsokenyro nernb (HC), comepkainyro aMUHOKHCIIOTHYEO TTochienoBaTenbHOCTE SEQ 1D
NO:36, u nerkyro uens (LC), comepkamyr0 aMUHOKHCIOTHYIO TochenoBatebHOCTE SEQ 1D
NO:37, a Takke KOMIO3HLNH, coepkamux pekoMOnHanTHoe antuteno k @HO.

IMPEATIOCBIJIKHU CO3/JAHMA M30bPETEHUA

@®HO-anba - 3TO pacTBOPUMBIH TrOMOTpUMEp U3 OEIKOBBIX CYOBEOUHHI] C
moekyssipaoii maccoit 17 k/la. Kpome Toro, cymecrByer MeMOpaHHO-CBsi3aHHasi (popma-
npenuectseHHUK @PHO ¢ monexynspHoii maccoi 26 k/a.

KrneTtku, oTnMyHbIE OT MOHOLIMTOB MM Makpogaros, Takxke nponyuupyrot @HO-anbda.
Hanpuwmep, uenoBeueckue HEMOHOLUTAPHbIE ONYXOJIEBbIE KJIETOUHBIE JUHUM, T-TMMEOIUTHI
nepudepudeckoit kposu CD4+ u CD8+, a Taxke HEKOTOpbIE KyJbTHBHUpyeMble JUHUH T-u B-
kieTok nponyuupyt PHO-anbda.

®HO-anbpa obOnamaer mNPOBOCHATUTENBHON AaKTHBHOCTBIO, KOTOpas MPHUBOOUT K
MOBPEKICHUIO TKaHEH, TAKOMY KaK Jerpajauus Xpsa U KOCTH, K HHAYKLIUUA MOJIEKYJT aAre3uHu,
WHIYKIMH T[POKOATYJSTHTHONH AaKTHBHOCTH HA KJIETKAX OJHIOTEIHS COCYJIOB, TOBBILICHHIO
anre3ud HEHTpOoPUIOB U JUMQPOLUTOB U CTUMYJHUPOBAHUIO BBICBOOOXKIEHUST (haKkTopa
AKTUBALMH TPOMOOLIUTOB U3 Makpodaros, HEHTPOPHUIIOB U KIETOK SHAOTENHUS COCYAOB.

®HO-anbpa  cBa3pBasM ¢ HHQEKIWSAMH, HMMYHHBIMH  PacCTPOHCTBAMH,
HEOIUTACTHYECKUMH TATOJIOTUSIMH, AYTOMMMYHHBIMU TAaTOJOTHSMU M MaTOJOTHYECKUMH
peaKIMsAMHU «TPAHCIUIAHTAT NMPOTUB X03simHaYy. CBsa3p PHO-anbda ¢ pakoM u MHOEKIHOHHBIMU
NATOJIOTUSIMU 4acTO OOYCIIOBJIEHA COCTOSIHMEM KaTaboM3Ma OpraHn3Ma-xo3suHa. [larueHTs! ¢
PaKOM CTPasarOT OT MOTEPH Beca, OOBIMHO 00YCIOBIEHHONH aHOPEKCHEH.

OOwmmpHOE UCTOIIEHNE, CBS3aHHOE C PAKOM M APYTUMH 3a00JI€BaHUSMH, U3BECTHO KaK
«kaxekcus;». Kaxekcuss BKIIOYaeT NPOrPECCUpPYIOLINE CHIDKEHHE Beca, AaHOPEKCHI0 W
YCTOMUYUBYIO TIOTEPI0 OE€3)KMPOBOrO KOMIIOHEHTAa MacChl Tejla B OTBET HAa IOSBIIEHUE
3JI0KAYeCTBEHHOTr0 oOpaszoBaHusa. KaxekcHueckoe COCTOSIHME MPUBOAUT K IIOBBILICHHIO

OHKOJIOTHYECKOH 3a00JIEBAEMOCTH U CMCPTHOCTH. CYH.IGCTBYIOT A0Ka3aT€jIbCTBa TOI'0, 4YTO



@®HO-anbda yyacTByeT B KaX€KCHUH, BBI3BAHHON PakoM, HH(EKLIMOHHON MaTOJOTHEN U APYTHMHU
KaTabOJNIECKUMHU COCTOSTHUSIMHL.

Cumnraercsa, yto ®HO-anpda oxaspiBaeT 0co0oe BIMSHHE HA T'PAMOTPULIATENBHBIN
CelCUC U SHAOTOKCUYECKHH INOK, BKJOYAs JIUXOPAAKy, clabOCTb, aHOPEKCHUIO U KaXEKCHIO.
OHIOTOKCHH CUJIBHO aKTHUBUPYET INPOAYKLHIO MOHoLuTOB/MakpogaroB u cekperpo PHO-
anbda u apyrux uuroknHoB. PHO-anbda u qpyrue HUTOKHHBL, MPOAYLUPYEMble MOHOLIUTAMHY,
OIIOCPEAYIOT MeTaOOJMMUYecKHe W HEeHpPOropMOHAJIbHBIE OTBETHl HAa SHAOTOKCHH. BBeneHue
SHAOTOKCHHA JIFOASIM-I00pPOBOJIbIIAM MPUBOIUT K BO3HHKHOBEHHIO OCTPOro 3adoyieBaHUs C
IPUNIONOAOOHBIME CUMIITOMAMH, BKJIFOYAs JIMXOPAIKY, TAXUKAPAHIO, MOBBIIEHHYIO CKOPOCTh
MeTaboar3Ma W BBICBOOOXKIEHHE TOPMOHOB cTpecca. Yposenb P®HO-ambpa B KpoOBOTOKE
YBEJIMYMBAETCS Y TIALIMEHTOB, CTPAJAIOIINX IPAMOTPHLIATENbHBIM CETICHCOM.

Takum  obpasom, @PHO-anpda BOBIeUeH B  BOCHAJIHTENbHbIE 3a00JIEBaHMS,
ayTOMMMYHHBIE 3a0OJIeBaHMs, BHUPYCHble, OakTepUalbHbIE M TapasUTapHble HHDEKLINH,
3JIOKQYECTBEHHbIC OIYyXOJI W/HIN HEeWpOoAereHepaTUBHbIe 3a00J€BaHMs, U €ro HCIONb3YIOT B
Ka4ecTBE MHUINEHHU i crenuduyeckoll OMOJOrMYecKOH Tepanmuu Takux 3a00NeBaHMM, Kak
peBMaTounHbIA apTpuT U Oone3Hb Kpona. B OTKpBITBIX HCCIENOBAHUSAX C HCIIOIB30BAHUEM
MOHOKJIOHaNBHBIX aHTUTeN K PHO-anbdha ormedens! OnaronpusitaHbie 3QQEKTs! ¢ MONaBICHUEM
BOCTIAJICHHUS U YCIIEIIHBIM TIOBTOPHBIM JIEYEHHEM NIPU PELUANBE PEBMATOUIHOTO apTPUTA H TIPH
6onesan Kpona. bmarompusTHbIE pe3yapTaTbl TakXke OTMEUYEHbl B PAHIOMHU3HPOBAHHBIX
IBOWHBIX CJIEMBIX IUIALE00-KOHTPOIUPYEMbIX HUCCIEAOBAHUSX IPH PEBMATOUIHOM apTPHUTE C
NOJIaBJIEHUEM BOCIIAJICHUS.

ITokazaHO, YTO HEWTpPAJIHM3YIOLINE AHTHCHIBOPOTKU WM MOHOKJIOHAJbHBIE AHTHUTENA
(MAT) k ©DHO y He OTHOCAIUXCSA K YENOBEKY MIIEKOMMTAIOINX IPEeNOTBPALAI0T
HeKenaTebHble (PU3MONOrMYecKne W3MEHEHUS W He JOMYCKAlT T'HOenu IOocie BEOeHUS
JIETANIHOH JO3bl NPU HKCHEPUMEHTATIBHOW SHAOTOKCEMMH M OakTepuMuU. ITOT 3(dexT
NPOEMOHCTPUPOBAH, HANPHUMEP, B AHAJIW3aX JIETAIBHOCTH HA TPBI3YHAX U B MOZAEISX
NATOJIOTUH HA MPUMATaXx.

beun  ommcaHBl TpEATIONAaraeMble  CBA3BIBAIOIIMECS C  PELEeNnTOPOM  JIOKYCHI
yenosedeckoro ®HO, u cessbBaromuecs ¢ perentopoM Jokycel @HO-ameda cocrost u3
amuHokucyor 11-13, 37-42, 49-57 u 155-157 8 ®HO.

JUtsi He OTHOCSIIMXCA K YEJNOBEKY MJIEKOIUTAIOIINX, XHMEPHbIE, MOJUKIOHAIbHBIE
(HarmpuMep, aHTUCBIBOPOTKHM) W/WJIM MOHOKJIOHAJNbHBIE aHTUTeNa (MAT) W HX (parMeHThI
(HarmpuMep, MPOAYKTHI MPOTEOJIUTHIECKOTO PACIIEIUICHUS WK TIOJyYE€HHbIE U3 HUX THOPUIHbBIE
Oenkn) SIBISIOTCS MOTEHLUUANbHBIMUA TEPAIeBTUYECKMMU areHTaMH, KOTOpbIE HCCIENyIOT B
HEKOTOPBIX CIIydasX IS JICUEHHsI OINpenesieHHbIX 3a0oneBaHni. OHAKO Takue aHTHUTENA WIIH
¢parMeHTBl MOTyT HMHIYLMPOBaTh HMMYHHBIH OTBET IPH BBEACHUU 4YeNOBEKy. Takoi
UMMYHHBIi OTBET MOXXET MPHUBOAWTb K OINOCPEIOBAHHOMY HWMMYHHBIMH KOMIUIEKCAMH
BBIBEJICHUIO aHTUTEN WM (PparMeHTOB M3 KPOBOOOpAINEHUs, M N1eJaTh MOBTOPHOE BBEIEHUE
HETPUEMJIEMBIM ISl TEPAIMH, U TEM CAMbIM CHIDKATh TEPaneBTHUECKUI d3PPEKT s marueHTa

U OrpaHUYMBaTH TIOBTOPHOE BBeIAeHUE aHTuUTena wiu (parmenra. Hampumep, moBTOpHOE



BBEICHNE aHTUTEJN WIH (PPArMEHTOB, COMEPIKAIUX HEYEJIOBEUECKHIE YUACTKH, MOXKET PUBOIUTH
K TIOSIBJIGHUIO CHIBOPOTOYHOH Oone3nn w/mim aHaduiaakcuud. UYToObl MpenoTBPaTUTh 3TH H
ApyrHe IpodIeMbl TPUMEHSUTH Psi] TIOAXOAOB ISl CHUXKEHUS] UIMMYHOT€HHOCTH TAKUX aHTUTEN U
UX YYacTKOB, BKJIIOYAs XMMEPHU3AaLMI0 U TYMaHHM3ALMIO, YTO XOPOIIO H3BECTHO B IAHHOM
obnactu. OnHAKO 5TH U ApPYrue MOAXONbI MO-IPEKHEMY MOIYT IPUBOIUTH K IOJYYEHHIO
aHTUTEN W (PParMeHToB, MMEIOLIMX HEKOTOPYH HMMYHOTEHHOCTb, HU3KYIO a(@UHHOCTS,
HHU3KYK aBUIHOCTb WJIM NPOOJEeMbl C KJIETOYHOH KyJbTYpOH, yBenuueHueM Macmrada,
NPOM3BOJICTBOM W/WJIM HU3KHUM BBIXOAOM MpoaykTa. Takum oOpa3oMm, Takue aHTHTENa WIIH
(parMeHTbl MOTYT HE MOAXOAMUTH HIEATBbHO IS MPOM3BOJICTBA WM MPUMEHEHHS B KAa4eCTBE
TEPareBTHUECKUX OEJIKOB.

CooTBeTCcTBEHHO, CylecTByeT moTpeOHOCTh B obecrieyennu anturen Kk @HO wim ux
(bparMeHTOB [T MPUMEHEHHSI B KAYECTBE TEPATICBTHUECKUX CPEACTB JJIs JICUeHUsT 3a00JIeBaHUM,
onocpenoBanabix PHO anbda.

N3JIOXKEHUE CYIIITHOCTU U30BPETEHUA

BapuaHThI ocylecTBIeHHS H300pETEHHS ONpeeNieHbl, COOTBETCTBEHHO, HE3aBHCUMbIMU
Y 3aBHCUMBIMU MYHKTaMHU (HOpMyJibl M300peTeHH s, MPHIaraeMbIMH K HACTOSIIEMY JOKYMEHTY,
KOTOpBIE ISl KPATKOCTH BKJIFOYEHBI B HACTOSIIMN JOKYMEHT MyTeM CChUIKH. J[pyrue BapuaHThI
OCYIIECTBIICHHSI, IPU3HAKH U MPEUMYIIECTBA PA3JIMYHBIX ACIIEKTOB M300PETEHUsI OYEBUIHBI U3
NPUBEACHHOTO HIDKE IMOAPOOHOrO OIMMCAHMS B COUETAHWH C TpPWIaraéMblMH Ha (Qurypax
YepTesKaMu.

B HexkoTOphIX BapHaHTax OCYLIECTBIEHUs HACTOsALIee H300PETEHHE OTHOCUTCS K
anturenam k ©OHO, comepxammm: (1) TSDKETYHO LeMb, COXEPKALIYI0 AMHUHOKHCIOTHYIO
nocaenosarenbHocTh SEQ ID NO:36; u (1) nerkyro Lenb, COAEPKALYI0 aMUHOKHCIOTHYIO
nocinenosarenbHocTh SEQ ID NO: 37, rne antutena k @HO skcnpeccupyroTcst B KJeTKax
SUYHUKOB KuTaickoro xomsuka (kinerku CHO).

B HEKOTOpBIX BapHaHTaX OCYLIECTBJCHUS HACTOALIEe H300pETEHHEe OTHOCUTCS K
antutenam k OHO, comepxkamum: (1) TSOKETYH LEMb, CONEPKALIYI0 AMHUHOKHCIOTHYIO
nocienosarenbHocTh SEQ ID NO:36; u (i) JErkyrw Ienb, COAEp KAy aMUHOKHCJIOTHYIO
nocnenosatenbHocTe SEQ ID NO:37, rne anturena k. @HO skcmpeccupyroTcss B KIETKax
sUYHKUKA kutafickoro xomsiuka (kiaetkn CHO), u nmpu 3TOM ofMrocaxapuaHblid mpoQHiib aHTUTEN
k ®HO conepskut odIiee KOJIMUECTBO BUAOB HEHTPANBHBIX ojurocaxapunos > 99,0% u olbree
KOJINYECTBO BUIOB 3apsDKEHHBIX oyurocaxapuaos < 1,0%.

B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHUS HACTOALIEE H300pPETEHHE OTHOCUTCS K
antutenam k ©OHO, comepxkammm: (1) TSDKENYHO LeMb, COAEPKALIYI0 AMUHOKHCIIOTHYIO
nocienosatenbHocTh SEQ ID NO:36; u (11) JErkyro Ienb, COAepKaIlyl aMHUHOKHUCIOTHYIO
nocnenosatenbHocTe SEQ ID NO:37, rne anturtena k. @HO skcmpeccupyroTcss B KIIETKax
AnYHUKa kutaiickoro xomsuka (kiaerkn CHO), u nmpu 3TOM onmrocaxapuaHelii mpoQuiib aHTUTEN
Kk ®HO nonosHuTENbHO CONEP>KUT OTAENbHBbIE BUABI HEHTpalbHbIX onurocaxapugos GOF >
60,0%, G1F <20,0% u G2F < 5,0%.

B HekoTOphIX BapHaHTax OCYLIECTBIEHUS HACTOslIee H300pETeHHEe OTHOCUTCS K



antutenam k ©OHO, comepxkammm: (1) TSDKETYHO LeMb, CONEPKALIYI0 AMHUHOKHCIOTHYIO
nocienosarenbHocTh SEQ ID NO:36; u (1) JNerkyro Lenb, COAEpKaIy aMHUHOKHCIOTHYIO
nocnenosatenbHocTe SEQ ID NO:37, rne anturena k. @HO skcmpeccupyroTcs B KIIETKax
AnYHUKa kurtaiickoro xomsuka (knerku CHO), u npu sTom antutena k ®PHO He mmeroT BUIOB
IUCHATMPOBAHHBIX INIMKAHOB, KaK OMPEAEeHO OCPEACTBOM BbICOKOA(P(PEKTUBHOM JKUAKOCTHON
xpomarorpaduu (BOXKX) unu ananusza noHmwkeHHOH maccel (RMA).

B HeKOTOpBIX BapuaHTax OCYIIECTBJICHUS HACTOsINEee H300pETeHHEe OTHOCHTCS K
antutenam k OHO, comepxkamum: (1) TSDKETYH LEMb, CONEPKALIYI0 AMHHOKHCIOTHYIO
nocienosarenibHocTh SEQ ID NO:36; u (i) JErkyro Ienb, COAEp KAy aMUHOKHCIOTHYIO
nocnenosatenbHocTe SEQ ID NO:37, rne anturena k. @HO skcmpeccupyroTcs B KIETKax
sauyHUKa kutarickoro xomsuka (kietku CHO), u npu stom antutena k @HO umeror Gonee
JUIATEJIHBIA  TIEPUO] TOJY)KM3HM WM  TOBBIIICEHHYI) aHTUTEJO3aBHCUMYIK  KJIETOYHO-
ornocpenoBaHHyl0 IHUTOTOKCHYHOCTh (A3KL[) mo cpaBHenmo ¢ aHturenamu k  DPHO,
SKCIIPECCUPOBAHHBIMHU B KJeTKax Sp2/0.

B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHUS HACTOALIEe H300pPETEHHE OTHOCUTCS K
antutenam k ©OHO, comepxkamum: (1) TSDKENYHO LeMb, COASPKALIYI0 AMHUHOKHUCIOTHYIO
nocienosatenbHocTh SEQ ID NO:36; u (i1) Jerkyro Lemnb, COAep KAy aMHHOKHCIOTHYIO
nocnenosatenbHocTe SEQ ID NO:37, rne antutena k @HO skcmpeccupyroTcs B KIIETKax
ANYHUKOB kHuTarickoro xomsuka (knerku CHO), u npu stom anturena k ®PHO mpencraBisroT
coboit Gnoananor.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS HACTOsIIee H300pEeTeHHEe OTHOCUTCS K
anturenam k OHO, comepxkammm: (1) TSDKETYHO LeMb, COAEPKALIYI0 AMHUHOKHCIOTHYIO
nociaenosarenbHocTh SEQ ID NO:36; u (1) nerkyroo 1enb, COAEPKALIYI0 aMUHOKHCIOTHYIO
nocinenosarenbHocTh SEQ ID NO:37, rae anturena k @HO skcrpeccupyroTcst B KJIETKax
AnYHUKa Kutafickoro xomsuka (kinerku CHO), u npu stom anturena k ®HO umeror Gonee
IJIUTENIbHBIA  TIEPUON TOJYKM3HM WM  TOBBIIIEHHYI) aHTUTEJO3aBHCUMYIO  KJIETOYHO-
ornocpenoBaHHyr HUTOTOKCHYHOCTh (A3KIL[) mo cpaBHenuro ¢ antutenamu k  @®HO,
HKCIPECCUPOBAHHBIMHU B KJIeTKax Sp2/0.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJCHUS HACTOALIEe H300PETEHHEe OTHOCUTCS K
antutenam k OHO, comepxkamum: (1) TSOKENYH LeMb, COAEPKALIYI0 AMHUHOKHCIOTHYIO
nocienosarenbHocTh SEQ ID NO:36; u (i) Jerkyro Ienb, COAEpKAIYI aMHHOKHCIOTHYIO
nocnenosatenbHocTe SEQ ID NO:37, rne anturtena k. @HO skcmpeccupyroTcs B KIETKax
sAUYHAUKA kutaiickoro xomsuka (kiaetkn CHO), u mpu 5ToM npoduiie 0MrocaxapuaoB aHTHTEN K
®HO conepskut o0IIee KOJMMYECTBO BUAOB HEUTPATBHBIX OJUTocaxapuaoB > 99,0% wu olmiee
KOJIMYECTBO BHUJIOB 3apsi>KeHHBIX onurocaxapuaos < 1,0%, u npu stom anturena k ®HO umerot
Ooree NIUTENBHBIM MEPUON TOJY)KM3HU WM TIOBBILICHHYIO AHTHUTEJIO3aBHCHUMYIO KIIETOYHO-
ornocpenoBaHHylo mUTOTOKCHYHOCTh (A3KL[) mno cpaBHenmro ¢ anturesamu k DHO,
SKCIIPECCUPOBAHHBIMHU B KJeTKax Sp2/0.

B HekoTOphIX BapHaHTax OCYLIECTBJIEHHs HACTOsIlee H300pEeTeHHEe OTHOCUTCS K

anturenam k ©OHO, comepxkammm: (1) TSDKETYHO LeMb, COAEPKALIYI0 AMHUHOKHCIOTHYIO



nocienosarenbHocTh SEQ ID NO:36; u (1) nerkyro Lenb, COAEpKaIyI aMHHOKHCIOTHYIO
nocnenosatenbHocTe SEQ ID NO:37, rne anturena k. @HO skcmpeccupyroTcst B KIIETKax
AUnYHMKA kutaiickoro xomsuka (kiaetkun CHO), u mpu 5ToM npoduiie oaurocaxapuioB aHTUTEN K
®HO n0onoIHUTENBHO COAEP>KUT OTAENbHbIE BHJIbI HEWTpaJlbHBIX ojurocaxapunos GOF >
60,0%, G1F < 20,0% u G2F < 5,0%, u npu 3tom anturena kK ®PHO umeroT Gosiee IIUTeNbHbINH
Nepuoj| TOJNYKU3HU WIN TIOBBILIEHHYIO aHTUTEN03aBUCUMYIO KJIETOYHO-ONOCPEIOBAHHYIO
urorokcndHocTh (A3KI[) mo cpaBHenuto ¢ antutenamu k PHO, skcnpeccupoBaHHBIMH B
kyeTkax Sp2/0.

B HeKOTOpBIX BapHaHTaX OCYLIECTBJCHUS HACTOALIEe H300PETEHHEe OTHOCUTCS K
antutenam k ©OHO, comepxkamum: (1) TSOKENYHO LEMb, CONEPKALIYI0 AMUHOKHCIOTHYIO
nocienosarenibHocTh SEQ ID NO:36; u (i) Jerkyro uenb, COAEpKaly) aMHHOKHCIOTHYIO
nocnenosatenbHocTe SEQ ID NO:37, rne anturtena k. @HO skcmpeccupyroTcss B KIETKax
AnYHUKa Kurtaiickoro xomsiuka (knetku CHO), u npu 3toM antutena k ®HO He nMeroT BUIOB
IVCHAJIMPOBAHHBIX MIIMKAHOB, KaK OMPEAEICHO OCPEACTBOM BBICOKO3((PEKTUBHOMN JKUAKOCTHON
xpomatorpadun (BOXKX) unn ananusa ymeHbieHHoOW Maccel (RMA), u npu 3TOM aHTHTENA K
@®HO umeroT Oonee UIMTENBHBIA MEPUOJ TOMYKU3HHU WUJIH MOBBIIIEHHYIO aHTUTEIO3aBHCUMYIO
KJIETOYHO-OTIOCPeNOBaHHY0 IUTOTOKCHIHOCTh (A3KLL) mo cpaBHenmto ¢ anturenamu k @HO,
SKCTPECCUPOBAHHBIMU B KJieTkax Sp2/0.

B HeKkoTOpBhIX BapHaHTax OCYLIECTBIEHUS HACTOALIEe H300pETEHHE OTHOCUTCS K
anturenam k OHO, comepxkamum: (1) TSDKETYHO LeMb, COAEPKAIMYI) aMHHOKHUCIOTHYIO
nocienosarenbHocTh SEQ ID NO:36; u (1) nerkyro Ienb, COAEpKaIy aMUHOKHCIOTHYIO
nocnenosatenbHocTe SEQ ID NO:37, rne anturena k. @HO skcmpeccupyroTcs B KIIETKax
An4yHUKa Kutafickoro xomsuka (kinetku CHO), u npu stom anturena k ®HO umeror Gosee
JUIMTENIbHBIA  MEpUOJ] TOJYXKM3HM WJIM  TOBBIIIEHHYIO aHTUTEJIO3aBUCHUMYIO  KIJIETOYHO-
onocpenoBaHHyr UTOTOKCHYHOCTh (A3KIL[) mo cpaBHenuro ¢ antutenamu k  @HO,
AKCTPECCUPOBAHHBIMU B KjieTkax Sp2/0.

B HEKOTOpBIX BapHaHTaxX OCYLIECTBJCHUS HACTOALIEe H300PETEHHE OTHOCUTCS K
antutenam k ©OHO, comepxkamum: (1) TSDKENYH LEMb, CONEPKALIYI0 AMHUHOKHCIOTHYIO
nocienosarenbHocTb SEQ ID NO:36; u (i) Jerkyro uenb, COAEpKaly aMHHOKHCIOTHYIO
nocnenosatenbHocTe SEQ ID NO:37, rne anturena k. @HO skcmpeccupyroTcss B KIETKax
AnYHUKa KuTarickoro xomsuka (knerku CHO), u mpu stom anturena k ®HO umeror Oonee
IUTMTENbHBIA  TIEPUO] TOJY)KM3HM WJIM  TOBBIIICEHHYI) aHTUTEJO3aBHCUMYIK  KIJIETOYHO-
ornocpenoBaHHyro nuTOTOKCHYHOCTE (A3KI[) mno cpaBHenwro ¢ aHturenamu k DHO,
SKCIIPECCUPOBAHHBIMHU B KiieTkax Sp2/0, u anturena k PHO npencrasisiroT coboit Onoanaor.

B HEKkoTOpBIX BapHaHTax OCYLIECTBICHUS HACTOALIEe H300pETEHHE OTHOCUTCS K
antutenam k OHO, comepxkammm: (1) TSDKENYHO LeMb, COASPKALIYI0 AMHUHOKHCIIOTHYIO
nocienosarenbHocTh SEQ ID NO:36; u (1) nerkyro uenb, COAEpKallyl aMHUHOKHCIOTHYIO
nocnenosatenbHocTe SEQ ID NO:37, rne anturena k. @HO skcmpeccupyroTcs B KIIETKax
AngHUKa kutarickoro xomsuka (knerku CHO), u npu stom antutena k @PHO umeror Gonee

I[J'II/ITeJ'IbeII\/’I nepuoa MOJYXKHU3HU WKW  TMOBBIICHHYH)  AHTUTECJIO3aBUCUMYH0  KJIETOYHO-



ornocpenoBaHHyr0 mHUTOTOKCHYHOCT (A3KILI) mo cpaBHenwro ¢ anturenamu k DHO,
SKCIIPECCUPOBAHHBIMHU B KieTkax Sp2/0, u anrurena k PHO npencrasisiror codoii GroaHaor.

B HekoTOphIX BapHaHTax OCYILIECTBJIEHUS HACTOsALIee H300pETeHHEe OTHOCUTCS K
anturenam k OHO, comepxkammm: (1) TSDKETYHO LeMb, COXEPKALIYI0 aMHUHOKHCIOTHYIO
nociaenosarenbHocTh SEQ ID NO:36; u (1) nerkyro Lenb, COAEpKaLyI0 aMUHOKHCIOTHYIO
nocinenosarenbHocTh SEQ ID NO:37, roe anturena k. ®HO skcrpeccupyroTcss B KileTKax
ANYHUKA kuTalickoro xomsuka (knetkun CHO), 1 npu 3ToM npoduitb 0MmMrocaxapuiaoB aHTUTEN K
®HO conepkut o0IIee KOJIMYECTBO BUAOB HEHTPANBHBIX ONUTrocaxapuaoB > 99.0% wu oliiee
KOJINYECTBO BHJIOB 3apsKEHHBIX ojrrocaxapunos < 1,0%, u roe anturena k @HO umerot Oonee
JUIUTEJIHBIA  TIEPUON TOJY)KM3HM WM  TOBBILIEHHYI) aHTUTEJO3aBHCUMYIO  KJIETOYHO-
onocpenoBaHHyrd UTOTOKCHYHOCT (A3KII) mo cpaBHenuro ¢ anturenamu k DHO,
SKCIIPECCUPOBAHHBIMU B KileTkax Sp2/0, mpu stoM anturena k @HO mnpexacrasmsror coboi
OnoaHaor.

B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHUS HACTOALIEE H300PETEHHE OTHOCUTCS K
antutenam k OHO, comepxkamum: (1) TSDKENYRO LeMb, CONEPIKAIYH aMHUHOKUCIOTHYIO
nocienosatenbHocTh SEQ ID NO:36; u (i) Jerkyro uenb, COAEpKaIy aMHHOKHCIOTHYIO
nocnenosatenbHocTe SEQ ID NO:37, rne anturtena k @HO skcmpeccupyroTcss B KIETKax
AnYHAUKA kutaiickoro xomsuka (kiaetkn CHO), u mpu 5ToM npoduitie oMrocaxapuaoB aHTUTEN K
®HO n0mnoIHUTENBHO COAEP>KUT OTAENbHbIE BHJIbI HEHTpalbHBbIX ojurocaxapunos GOF >
60,0%, G1F <20,0% u G2F < 5,0%, u roe aarurena k @HO umeroT 60jee IHTETbHBINA TEPHOA
NOJY)XM3HH  WJIM  TIOBBIIIEHHYIO  AHTHUTENO3aBUCHUMYI)  KJIETOYHO-OINOCPEIOBAHHYIO
uToToKCHYHOCTh (A3KL]) mo cpaBHeHuto ¢ anrturenamu k @HO, skcnpeccHpoBaHHBIMH B
kaetkax Sp2/0, npu sTom antutena k PHO npencrasnsaoT coboii bnoananor.

B HeKOTOpBIX BapuaHTaxX OCYIIECTBJICHUS HACTOsINee W300pETeHHEe OTHOCHTCS K
anturenam k ®HO, copepxamum: (1) TSOKENYIO Ienb, COAEPMKAIYI0 aMHHOKHCIOTHYIO
nocienosarenibHocTb SEQ ID NO:36; u (ii) Jerkyro uenb, COAEPKAlY) aMHUHOKHUCIOTHYIO
nocnenosatenbHOCcTe SEQ ID NO:37, rne anturena k. @HO skcmpeccupyroTcs B KIETKax
su4YHUKa Kutaiickoro xomsiuka (xkinetku CHO), u npu sTom antutena k ®HO He mMeroT BUIOB
IUCHAMPOBAHHBIX TIUKAHOB, KaK OMPEAESICHO OCPEACTBOM BBICOKOI((PEKTUBHOMN JKUAKOCTHON
xpomatorpadun (BOXKX) unu ananusa ymeHbineHHOM mMacchl (RMA), U npu 3TOM aHTHUTENA K
@®HO umeroT Oosiee UIMTENBHBIA MEPUOJ TOMYKU3HU WJIH MOBBIICHHYIO aHTUTEI03aBUCUMYIO
KJIETOUHO-OTIOCPeNOBaHHY0 HUTOTOKCHIHOCTh (A3KLL) mo cpaBHenuto ¢ anturenamu k ®HO,
SKCIIPECCUPOBAaHHBIMHA B KieTkax Sp2/0, mpu stom antutena k ®HO npencrasnsroT coboit
OnoaHaor.

B HEKkoTOpBIX BapHaHTax OCYLIECTBICHUS HACTOALIEe H300pETEHHE OTHOCUTCS K
antutenam k OHO, comepxkammm: (1) TSDKENYHO LeMb, COASPKALIYI0 AMHUHOKHCIIOTHYIO
nocienosarenbHocTh SEQ ID NO:36; u (1) nerkyro uenb, COAEpKallyl aMHUHOKHCIOTHYIO
nocnenosatenbHocTe SEQ ID NO:37, rne anturena k. @HO skcmpeccupyroTcs B KIIETKax
AngHUKa kutarickoro xomsuka (knerku CHO), u npu stom antutena k @PHO umeror Gonee

I[J'II/ITeJ'IbeII\/’I nepuoa MOJYXKHU3HU WKW  TMOBBIICHHYH)  AHTUTECJIO3aBUCUMYH0  KJIETOYHO-



ornocpenoBaHHyr0 mUTOTOKCHYHOCTh (A3KIL]) mno cpaBHenuto ¢ anturenamu k DHO,
SKCIIPECCUPOBAHHBIMHU B KieTkax Sp2/0, u anrurena k PHO npencrasisiror codoii GroaHaor.

B HeKoTOpBIX BapHaHTax OCYLIECTBJIECHUS HACTOALIee H300peTeHHe MNPenOCTaBIsIeT
cnocod mpousBoncTea aHturen k PHO, Bmouarommit: (1) TSDKENYHO Lenb, COAEPIKAIIYIO
aMUHOKHUCJIOTHYIO TocienoBaTesbHOCTE SEQ ID NO:36; u (i1) Jerkyrm wemb, COAepKaIlyro
aMUHOKHUCJIOTHYIO mnocnenoatenbHocTh SEQ ID NO:37, rme antutena k. ®HO mnomywarot
CHOCOOOM TPOM3BOACTBA, BKJIOYAIOLIMM: a. KYJBTUBUPOBAHHE KJIETOK SIMUHUKA KUTAWCKOTO
xomstuka (kinerok CHO) ¢ mykieornnamu, konupyrommmu antutena k ®HO; b. skcmpeccuro
anturen k ®PHO B knerkax CHO; u c. ounctky anturen xk @HO.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJCHUS HACTOALIEe H300pETEeHHe NPEenOCTaBISIeT
crocod mpomsBoncTea anturen k OHO, Brmouarommii: (1) TSOKENYH LENb, COAEPIKAIIYEO
aMUHOKHUCJIOTHYIO TocienoBaTenbHOCcTh SEQ ID NO:36; u (ii) JNerkyr Hemb, COAEpKaIIyro
aMUHOKHCIIOTHYIO0 miocienoBarenbHocTe SEQ ID NO:37, rme anturena k. ®HO mnonydaroT
CrocOOOM TPOM3BOACTBA, BKJIIOYAIOLINM: a. KYJIBTUBUPOBAHHE KJIIETOK SIMUHUKA KUTAHCKOTO
xomstuka (knerok CHO) ¢ mykieormnamu, konupyrommmu antutena k. ®HO; b. skcmpeccuro
anturen k ®HO B knerkax CHO; u c. ounctky anturen x ®@HO, rae onurocaxapuaHbliit
npodune anturen k PHO copepxut odiiee KOINYECTBO BUAOB HEHTPAIBHBIX OJMIOCaXapHIOB
> 99,0% u ob1nee KOJIMYECTBO BUAOB 3apsKEHHBIX ourocaxapunos < 1,0%, u

B HEKoTOpBIX BapHaHTax OCYLIECTBJICHUS HACTOALIEe H300pEeTEeHHE TNPEeNOCTaBIET
cnocod mpoussoncTea aHturen k PHO, Brmowarommit: (1) TSDKEIYIO LEMb, COAEPIKAIIYIO
aMUHOKHUCJIOTHYIO TocienoBaTesibHOCTE SEQ ID NO:36; u (i1) Jerkyr Lemnb, COmepiKailyro
aMUHOKHCJIOTHYIO0 mocnenoBaresbHocTe SEQ ID NO:37, rme anturena k ®HO mnonydaroT
CrIOCOOOM TPOM3BOJCTBA, BKJIIOYAIOLIMM: a. KYJIbTUBUPOBAHHE KJIETOK SIMUHUKA KUTAHCKOTO
xomstuka (kinerok CHO) ¢ nykieotumamu, konupyrommmu antutena k ®HO; b. skcmpeccuro
anturen k ®HO B xnerkax CHO,; u c. ounctky anruren x ®@HO, rame omurocaxapumHbIit
npodmip antutea Kk PHO [HONOJHUTENBHO CONEPIKUT OTHAEIbHBIE BHIbI HEHTPAIbHBIX
onurocaxapunos GOF > 60,0%, G1F <20,0% u G2F < 5,0%.

B HEKOTOpBIX BapHaHTaxX OCYLIECTBJICHUS HACTOALIEe H300pETEHHE MPETOCTABIISET
cnocod mpoussoacTea aHturen k DOHO, Brmowarommit: (i) TSOKEIYIO LEMb, COAEPIKAIIYIO
aMUHOKHUCJIOTHYEO TocienoBaTenbHOCTh SEQ ID NO:36; u (ii) Jerkyrm Lemb, COAepKaIIyro
aMUHOKHUCIOTHYIO mnocnenoartenbHocTs SEQ ID NO:37, rme antutena k. ®HO nonydarot
CHOCOOOM TPOM3BOJICTBA, BKJIIOYAKOLIMM: a. KYJIBTUBUPOBAHHE KIETOK SIMUHUKA KUTAHCKOTO
xomstuka (knerok CHO) ¢ mykieormmamu, konupyrommmu antutena k. ®HO; b. skcmpeccuro
anturen Kk PHO B knerkax CHO; u c. ounctky antutena k ®HO, npu stom antutena k PHO ne
comepaT  BHAOB  JHCHAJIMPOBAHHOIO  IJIMKAHA, KAaK  OMNPENeNieHO C  I[OMOIIBIO
BBICOKO3((eKTUBHON KUAKOCTHOH xpomarorpadun (BDXKX) nnm anannza noHM>KeHHON MacChl
(RMA).

B HEKOTOpBIX BapHaHTax OCYLIECTBJIECHUS HACTOALIEe H300pEeTeHHe MNPenOCTaBIsIeT
cnocod mpousBoncTea aHturen k PHO, Bmouarommit: (1) TSKENYHO LEnb, COXEPIKALIYIo

aMUHOKHUCJIOTHYIO mocienoBaTesbHOCTE SEQ ID NO:36; u (i1) Jerkyrm memb, COAEpKaIIyro



aMUHOKHCIIOTHYIO0 mocnenoBareqbHOCTe SEQ ID NO:37, rme anturena k ®HO mnonydaroT
Croco0OM TPOM3BOACTBA, BKIIOYAIOIIMM: a. KYJIbTUBUPOBAHHE KJIETOK SIMYHUKA KUTAHCKOTO
xomsuka (kaerok CHO) ¢ mykineornmamu, konupyrommmu antutena k ®HO; b. skcmpeccuro
anturen k ®HO B knerkax CHO; u c. ounctky anturen k ®HO, rne anturena k ®HO umeror
Oosee NIUTENBHBIM NMEPUON TOJYKM3HU WM TOBBILIEHHYIO) AHTUTEJIO3aBHCUMYIO KIIETOYHO-
onocpenoBaHHyr0 HUTOTOKCHYHOCTh (A3KIL[) mo cpaBHenuro ¢ aHtutenamu k @OHO,
SKCIPECCUPOBAHHBIMU B KjieTKax Sp2/0.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJCHUS HACTOALIEe H300pEeTeHHe MPenOCTaBIsIeT
crocod mpousBoacTea aHtutren k DHO, Brmowaromuit: (i) TSOKEIYIO LEMb, COAEPIKAIIYIO
aMUHOKHUCJIOTHYEO mochenoBatebHOCTh SEQ ID NO:36; u (ii) JNerkyrm memb, COAEpKaIIyro
aMUHOKHCIIOTHYIO mocienoBarenbHocTh SEQ ID NO:37, rme anturena k ®HO mnonydaroT
CoCcOOOM TPOM3BOACTBA, BKJIIOYAIOLINM: a. KYJIBTUBUPOBAHHE KJIETOK SIMUHUKA KUTAHCKOTO
xomstuka (knerok CHO) ¢ mykineormnamu, kopupyroummmu antutena k @HO; b. skcnpeccuro
anturen k ®HO B knerkax CHO; u c. ounctky anturen k ®HO, npu stom antutena k PHO
NPEACTABISIIOT COO0H OHOaHaIOoT.

B HEKOTOpBIX BapHaHTaxX OCYLIECTBJICHUS HACTOALIEe H300pETEHHE TNPENOCTaBISIET
crocod mpomssoncTea aHturen k DOHO, Brmouaromuii: (1) TOKETYH Ielb, CONEPKaIIYIo
AMUHOKHUCJIOTHYIO TocienoBatenbHOCTh SEQ ID NO:36; u (i1) Jerkyr memb, COAepKaIIyro
aMUHOKHCIIOTHYIO0 mocienoBaresbHOCTe SEQ ID NO:37, rme anturena k ®HO mnonydaroT
CrocOOOM TPOM3BOACTBA, BKJIIOYAIOLINM: a. KYJbTHUBUPOBAHHE KJIETOK SUYHMKA KHUTAHCKOTrO
xomsuka (knerok CHO) ¢ mykineornmamu, konupyrommmu antutena k ®HO; b. skcmpeccuro
anturen k ®HO B knerkax CHO,; u c. ounctky anturen x PHO, rame omurocaxapuaHbliil
npodunb anturen k PHO conmeprxut odliee KOIUYECTBO BUAOB HEHTPAIBHBIX OJIUTOCAXaAPUJIOB
> 99,0% u ofuee KOJIMYECTBO BHUIOB 3apsKEHHBIX ojurocaxapunoB < 1,0%, u mpu 3TOM
aututena k ®HO wumeror Oonee ANUTENBHBIH NEPHON MONYXM3HM WM TIOBBIIEHHYIO
AHTHUTEJIO3aBUCHMYIO KJIETOYHO-OMOCPENOBaHHYI0 HUTOTOKCHYHOCTh (A3KII) mo cpaBHeHHIO C
anturenamu Kk PHO, skcnpeccupoBaHHBIME B KiieTkax Sp2/0.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS HACTOALIEe H300pEeTEeHHe MNPenOCTaBIseT
cnocod mpoussoacTea aHturen k DOHO, Brmowarommit: (i) TSOKEIYIO LEMb, COAEPIKAIIYIO
aMUHOKHUCJIOTHYEO TocienoBatenbHocTh SEQ ID NO:36; u (ii) JNerkyrm Lemb, COAEpKaIIyro
aMUHOKHUCIOTHYIO mnocnenosatenbHocT SEQ ID NO:37, rme antutena k. ®HO nonydarot
CHocOOOM TPOM3BOACTBA, BKJIIOYAIOLINM: a. KYJBTUBUPOBAHHE KIETOK SIMUHUKA KUTAHCKOTO
xomstuka (knerok CHO) ¢ mykieormmamu, konupyrommumu antutena k. ®HO; b. skcmpeccuro
anturen k ®HO B knerkax CHO; u c. ounctky anturen k ®HO, rae onurocaxapuaHbliil
npodmne antuten kK PHO AOMOTHUTENBHO COXEPIKUT OTHAEIbHBIE BHIbI HEHTPAIBHBIX
onurocaxapunos GOF > 60,0%, GIF < 20,0% u G2F < 5,0%, u npu stom anturena k ®PHO
UMeroT OoJiee UIMTENbHBIA MEepUo[ NOJYKM3HH WM TOBBIMIEHHYIO AHTUTENO3aBHCHMYIO
KJIETOYHO-OTIOCPeNOBaHHY0 UTOTOKCHIHOCTDh (A3KL) mo cpaBHenuto ¢ anturenamu k @HO,
SKCIPECCUPOBAHHBIMU B KJieTkax Sp2/0.

B HeKoTOpBIX BapHaHTax OCYLIECTBJIECHUS HACTOALIee H300peTeHHe MNPenOCTaBIsIeT



cnocod mpomssonctea aHturen k PHO, Brmouaromuii: (1) TSOKENYHO ILelb, COIEPIKALIYIo
aMUHOKUCJIOTHYIO TocienoBaTesbHOCTh SEQ ID NO:36; u (i1) Jerkyrm memb, COAEpKaIIyro
aMUHOKHCIIOTHYIO TmocnenoBaresbHocTe SEQ ID NO:37, rme anturena k. ®HO mnonydaroT
CrOoCOOOM TPOM3BOJCTBA, BKJIIOYAIOMIMM: a. KYJIbTHBUPOBAHHE KJIETOK SIMYHUKA KUTAHCKOTo
xomsiuka (knerok CHO) ¢ mykneorunamu, xonupyromumu anturena k ®HO; b. skcnpeccuro
anturen k PHO B knerkax CHO; u c. ounctky anturen k ®HO, rae anturena k ®HO He
UMEIT  BUAOB  JUCHAJMPOBAHHBIX  T[JIMKAHOB,  YTO  OMNpEIENEHO  IOCPEACTBOM
BBICOKO3((EKTUBHOMN JKUIKOCTHOH XpomaTorpadun (BOIKX) unn aHannsza mnoHM:KEHHON MacChl
(RMA), u npu stom antutena k @PHO umeror Oonee AMUTENbHBIA MEPUO TOMYKU3HH HIIH
MOBBIIIEHHYI) AHTUTEJIO3aBUCHMYIO KJIETOYHO-OMOCPENOBaHHY HUTOTOKCHYHOCTh (A3KL]) mo
cpaBHeHnto ¢ aHTH-PHO aHTHUTENAMU, SKCITPECCUPOBAHHBIMU B KJleTKax Sp2/0.

B HEKOTOpBIX BapHaHTaxX OCYLIECTBJICHUS HACTOALIEe H300pETEeHHE TNPeNOCTaBIeT
crocod mpoussoncTea anturen k DOHO, Brmowarommit: (1) TSDKEIYIO LeMb, COAEPIKAIIYIO
AMUHOKHUCJIOTHYIO TocienoBatenbHOCTh SEQ ID NO:36; u (ii) JNerkyrm memb, COAepKaIIyro
aMUHOKHCIIOTHYIO0 miocienoBaresbHOCTe SEQ ID NO:37, rme anturena k ®HO mnonydaroT
CrocoOOM TPOM3BOACTBA, BKJIIOYAIOLINM: a. KYJBTUBUPOBAHHE KIETOK SIMUHUKA KUTAHCKOTO
xomstuka (knerok CHO) ¢ mykieormmamu, konupyrommmu antutena k. ®HO; b. skcmpeccuro
anturen k ®HO B knerkax CHO; u c. ounctky anturen k ®HO, rne anturena k ®HO umeror
Ooree NIUTENBHBIM MEPUON TOJY)KM3HHU WM TOBBILIEHHYI) AHTUTEJIO3aBHCUMYIO KIIETOYHO-
ornocpenoBaHHyro mUTOTOKCHYHOCTh (A3KL[) mno cpaBHenmto ¢ anturesamu k DPHO,
SKCIPECCUPOBAHHBIMU B KJieTkax Sp2/0.

B HeKoTOpBIX BapHaHTax OCYLIECTBJIECHUS HACTOALIee H300peTeHHe INPeNOCTaBIsIeT
cnoco0 mpousBoactea aHtuten k PHO, Bmouaromumii: (1) TKENyH0 LEMb, COXEPKAIIYIo
AMHHOKHUCIIOTHYIO0 mochenoBareibHocTh SEQ ID NO:36; u (ii) jerkyro wLemb, COmepIKallyro
aMHHOKHUCIOTHYI0 mnocnenosarenbHocT SEQ ID NO:37, raoe anturena k. @®HO mnonyuaroT
COCOOOM TPOM3BOACTBA, BKJIIOYAIOLIMM: a. KYJIBTUBUPOBAHHE KJIETOK SIMUHUKA KUTAHCKOTO
xomstuka (knerok CHO) ¢ mykieornmamu, konupyrommumu antutena k @HO; b. skcmpeccuro
anturen k PHO B knerkax CHO; u c. ouncrky anturen k ®HO, u npu stom anturena k PHO
UMeIT OoJiee UIMTENbHBIA TMEPUON TMOJYKH3HH WM IOBBIIIEHHYI0 aHTUTEIO3aBUCUMYIO
KJIETOYHO-OTIOCPENOBaHHY0 HUTOTOKCHYHOCTh (A3KL]) mo cpaBHenmto ¢ anturenamu k ®PHO,
SKCIPECCUPOBAHHBIMU B KjeTkax Sp2/0, mpu sTtom anTturena k ®HO npencraBnsioT coboi
OnoaHasor.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHHUS B HACTOSINEM H300PETEHHH NPENIOKeHa
KOMIO3UIMsi, conmepkamasi antutena k @DOHO: (1) Tsokenyr 1menb, COAEpIKaIlyro
AMUHOKUCJIOTHYIO TocienoBatenbHOCTh SEQ ID NO:36; u (i1) Jerkyrm memb, COAepKaIlyro
aMUHOKHUCIOTHYIO mnocienoBatenbHocth SEQ ID NO: 37, rne anturena k ©DHO
SKCIIPECCUPYIOTCA B KIIETKAX SIMUHUKOB KUTalickoro xomsuka (kaetku CHO).

B HekoTOphIX BapMaHTax OCYLIECTBJIEHHUS B HACTOSINEM H300pETEHHH NPEANIOKEHA
KOMIo3unusi, coxepkamasi anturena k @DPHO: (1) Tsokenyr 1menb, COAEpIKaIIyIO

aMUHOKHUCJIOTHYIO TocienoBaTesibHOCTE SEQ ID NO:36; u (i1) Jerkyrm memb, COAEpKaIIyro
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aMUHOKHUCJIOTHYKO mocneposarenbHocTh SEQ ID  NO:37, rme anturena x ®PHO
SKCIIPECCUPYIOTCA B KIIETKAaX SIMYHMKA KuTaiickoro xomsuka (knerku CHO), um mpu stom
onmurocaxapuanablii  npodwis anthren kK DHO comepxkur oOmmee KOJIHMYECTBO BHIOB
HeUTpanpHBIX ~ojurocaxapunoB > 99,0% wu o0mee KOJUYECTBO BHAOB 3aPSKEHHBIX
onurocaxapunos < 1,0%.

B HEKOTOpBIX BapHaHTAaX OCYINECTBJCHUS B HACTOSLIEM H300pETeHHH NpenIoKeHa
KoMmo3uuusi, coxepxamas anturena k  @®HO: (1) Tokenyoo  1enb,  COAEpIKallyro
aMUHOKHUCJIOTHYHO mocienoBaTesibHocTh SEQ ID NO:36; u (ii) JNerkyrm Lenb, COAEpPIKaIIyro
aMUHOKHUCJIOTHYIO mocnenosarenbHocTh  SEQ ID  NO:37, rme anturena x PHO
SKCIIPECCUPYIOTCA B KJIETKAaX SIMYHMKA KuTaiickoro xomsuka (kinerku CHO), u mpu stom
onurocaxapuanblii nmpopuiae antures Kk @HO MOMOIHUTENBHO COAEPIKUT OTAENbHBIE BUIBI
HelTpanbHbIX onurocaxapunos GOF > 60,0%, G1F <20,0% u G2F < 5,0%.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHHUS B HACTOSINEM H300PETEHHH NPEAIOKEHA
KOMIO3UIMsi, conmepkamasi anturena k DHO: (1) Tsokenyr 1enb, COIEpIKaIIyro
AMUHOKHUCJIOTHYEO TocienoBatenbHocTh SEQ ID NO:36; u (i1) JNerkyrm memb, COAepKaIIyro
aMUHOKHUCJIOTHYHO mocneposarenbHocTh  SEQ ID  NO:37, rne anturena x PHO
SKCIIPECCUPYIOTCA B KIIETKAaX SIMYHMKA KuTaiickoro xomsuka (knerku CHO), u mpu stom
aatutena kK PHO He MMEIOT BHIOB TUCHATMPOBAHHBIX TJIMKAHOB, KAK OMPENETICHO ITOCPEACTBOM
BBICOKO3((EKTUBHOMN KUAKOCTHOM XpomaTorpadun (BIXKX).

B HeKoTOpBIX BapMaHTaxX OCYLIECTBJIEHHUS B HACTOSINEM H300PETEHHH NPEANIOKEHA
KOMIo3unusi, coxepkamasi antutena k @DPHO: (1) Tsokenyr 1menb, COAEpIKaIIyIO
aMUHOKHUCJIOTHYIO mocienoBaTesbHOCTE SEQ ID NO:36; u (i1) Jerkyrm wemb, COAepKaIIyro
aMUHOKHUCJIOTHYK nocneposarenbHocTs  SEQ ID  NO:37, rme anturena k PHO
SKCIPECCUPYIOTCS B KJIETKaxX sIMYHMKA Kutadickoro xomsiuka (kiaerku CHO), u mpu stom
aututena Kk ®HO wumeror Oonee AIUTENbHBIA NEPHON TOJNYKH3HH FJIM TOBBILIEHHYIO
AHTHUTEJIO3aBUCHMYIO KJIETOYHO-OMOCPENOBaHHYI0 HUTOTOKCHYHOCTh (A3KII) mo cpaBHeHHIO C
anturenamu kK PHO, skcnpeccupoBaHHbIME B KiieTkax Sp2/0.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHHUS B HACTOSINEM H300PETEHHH TMPEAIOKEHA
KOMIO3UIMs, coxepkamasi antutena k DOHO: (1) Tsokenyr 1menb, COAEPIKAIIYEO
aMUHOKHUCJIOTHYEO TocienoBatenbHocTh SEQ ID NO:36; u (ii) JNerkyrm Lemb, COAEpKaIIyro
aMUHOKHCIIOTHYI0 — mocnenoBatenbHOocTh SEQ ID NO:37, rme antutena k ©OHO
SKCIIPECCUPYIOTCS B KJIETKAX SMYHUKOB KHTalckoro xomsuka (kietkn CHO), u mpu sTom
aarurena Kk PHO npexncrasmsiror codoli bnoanaor.

B HeKoTOpBIX BapHaHTaxX OCYLIECTBJIECHHUS B HACTOSINEM H300PETEHHH NPEAIOKeHa
KOMIO3uIMsi, conmepkamasi antutena k @DOHO: (1) Tsokenyr 1enb, COAEpIKaIIyro
aMUHOKUCJIOTHYIO mocienoBaTenibHOCTh SEQ ID NO:36; u (i) Jerkywo Lemnb, COmepsKallyro
aMUHOKHCIIOTHYI0 — mocienoBatenbHocTh  SEQ ID  NO:37, rme antutena k ©OHO
SKCIIPECCUPYIOTCA B KIIETKAaX SIMYHMKA KuTaiickoro xomsuka (knerku CHO), u mpu stom
npodune onurocaxapunos antutes kK ®HO comep:kut ob1ee KOIMYeCTBO BUAOB HENTPATHHBIX

onurocaxapuion > 99,0% u ob1iee KOJMUECTBO BUAOB 3apsKEHHBIX ojurocaxapunos < 1,0%, u
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npu 3ToM antutena k PHO umeror 6osee NIUTENbHBIN MEPUON MONYKU3HH HITH MTOBBIIEHHYIO
AHTUTEJI03aBUCHMYIO KIIETOYHO-OMOCPENOBaHHYI0 HMUTOTOKCHYHOCTh (A3KL) mo cpaBHeHMIO C
anturenamu Kk PHO, skcripeccupoBaHHbIMU B KiieTkax Sp2/0.

B HEKOTOpBIX BapMaHTax OCYLIECTBJIEHHUS B HACTOSINEM H300PETEHUH NPEANIOKeHa
KoOMno3unusi, coxepkamasi antutena k DHO: (1) Tsokenyro 1menb, COAEpPIKaIIyIO
AMHHOKHUCIIOTHYI0 mocienoBarenbHocTh SEQ ID NO:36; u (ii) jerkyrm wLemb, COAepKaulyro
aMUHOKHUCJIOTHYKO mocnenosarenbHocTh  SEQ ID  NO:37, rme anturena x PHO
SKCIIPECCUPYIOTCS B KJIETKAaX SIMYHMKA KuTaiickoro xomsuka (kinerku CHO), u mpu stom
npodunb onmurocaxapuaoB aHturel Kk PHO OMONHUTENBPHO CONEPIKUT OTAEIbHBIE BHJIBI
HehTpanbHbIX onurocaxapunos GOF > 60,0%, GI1F < 20,0% u G2F < 5,0%, u npu s3TOM
auturena k @®HO wmmerorT Ooyiee IIMTENbHBIA NEPUON MOJYKU3HU WU TOBBIIIEHHYIO
AHTHUTEJIO3aBUCHMYIO KJIETOYHO-OMOCPENOBaHHYI HUTOTOKCHYHOCTh (A3KL) mo cpaBHeHHIO C
aaturenamu Kk PHO, skcripeccupoBaHHBIME B KiieTkax Sp2/0.

B HEKoTOpBIX BapHaHTaX OCYLIECTBJIECHHsS B HACTOSINEM H300PETEHHH MPENIOKEHA
KOMIo3unusi, conmepkamasi antutena k @DOHO: (1) Tsokenyr 1menb, COIAEpIKaIIyro
AMUHOKHUCJIOTHYIO mocienoBatenbHOCTh SEQ ID NO:36; u (i1) Jerkyrm memb, COAep:KaIIyro
aMUHOKHCIIOTHYI0 — mocyenoBatenbHocTh  SEQ ID  NO:37, rme antutena k ©OHO
SKCIIPECCUPYIOTCA B KIIETKAaX SIMYHMKA KuTaiickoro xomsuka (knerku CHO), u mpu stom
aaturena kK PHO He MMEIOT BHIOB TUCHATIMPOBAHHBIX TJIMKAHOB, KaK ONPENEIEHO MTOCPENCTBOM
BbICOKO3(dekTuBHON XHUIKOCTHOH xpomarorpadpuu (BDXX), u npu stom anturena k ®HO
UMEIoT OoJiee IUIMTENbHBIM MMEepUO] MOJYKH3HH WM TOBBIIIEHHYIO aHTUTEN03aBHCUMYIO
KJIETOYHO-OMOCPeAOBaHHY0 HUTOTOKCHYHOCTD (A3KILL) no cpaBHenuto ¢ anturenamu k ®HO,
9KCIIPECCUPOBAHHBIMU B KJeTKax Sp2/0.

B HEKOTOpBIX BAapHAHTAX OCYIIECTBJCHUS B HACTOSALIEM H300pETEHHH INpenJIoKeHa
KoMmmosuiusi, copepxkamass aHturena k DOHO: (1) Tsokenyr  memb,  COmEpIKaInyro
aMUHOKHUCJIOTHYIO mocaenoBaTenibHocTh SEQ ID NO:36; u (ii) JNerkyrm Lenb, COAEpPIKaIIyO
aMUHOKHCIIOTHYI0 — mocnenoBatenpbHOocTh SEQ ID  NO:37, rme anturena k ©OHO
SKCIIPECCUPYIOTCS B KJIETKAaX sSIMYHMKA Kurtadickoro xomsiuka (knetku CHO), u mpu sToM
auturena k @®HO wumeror Oosiee IMTENbHBIA NEPUON MOJYKU3HHU WU TOBBIIIEHHYIO
AHTHUTEJIO3aBUCHMYIO KJIETOYHO-OMOCPEIOBaHHYI0 HMUTOTOKCHYHOCTh (A3KL) mo cpaBHeHHIO C
aaturenamMu k ®HO, skcnpeccupoBaHHBIMU B KieTkax Sp2/0, u mpu sToM aHTtHTena k ®HO
UMEIOT OoJiee UIMTENbHBIA MMEPUON TOJNYKH3HH WM IOBBIIIEHHYIO aHTUTEI03aBUCUMYIO
KJIETOYHO-OTIOCPeNOBaHHY0 HUTOTOKCHYHOCTD (A3KLL) mo cpaBHenuto ¢ anturenamu k @HO,
SKCTPECCUPOBAHHBIMU B KJieTkax Sp2/0.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJCHUS B HACTOSINEM H300PETEHHH IMPEIIOKEHA
KOMIO3UIMs, conmepkamasi antutena k @DHO: (1) Tsokenyr menb, COAEpIKaIIyro
aMUHOKUCJIOTHYIO TocienoBaTenibHOCTh SEQ ID NO:36; u (i1) Jerkyrm memb, COAepKaIIyro
aMUHOKHCIIOTHYI0 — mocienoBatenbHocTh  SEQ ID  NO:37, rme antutena k ©OHO
SKCIIPECCUPYIOTCA B KIIETKAX sWYHMKA KuTaiickoro xomsuka (xinerku CHO), um mpu sTom

npodune onurocaxapunos antutes kK ®HO coxmep:kut ob1ee KOIMYECTBO BUAOB HEHUTPATHHBIX
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osurocaxapuios > 99,0% u obiiee KOJMUECTBO BUAOB 3apsKEHHBIX ojrocaxapuios < 1,0%, u
rae anturena k PHO wumeror Oonee AMUTENbHBIM MEPUON TOJNYKU3HH WJIM TIOBBILIEHHYIO
AHTUTEJIO3aBUCHMYIO KIIETOYHO-OMOCPENOBaHHYI0 HUTOTOKCHYHOCTh (A3KLI) mo cpaBHeHMIO C
anturenamu k @HO, skcnpeccupoBanHbiME B KjeTkax Sp2/0, mpu stom antutena k ®HO
HPENCTaBISIIOT CO00i OroaHaor.

B HEKOTOpBIX BapHAHTAX OCYIIECTBJCHUS B HACTOALIEM H300pETEHHH NpeIoKeHa
KoMmo3uuusi, coxepxamass aHturena k  ®HO: (1) Tsokenmyro  memb,  COTEpPIKALIYIO
aMUHOKHUCJIOTHYHO mocienoBaTesibHocTh SEQ ID NO:36; u (ii) JNerkyrm Lenb, COAEpPIKaIIyro
aMUHOKHCIIOTHYI0 — mocnenoBatenbHocTh SEQ ID  NO:37, rme anturena k ©OHO
SKCIIPECCUPYIOTCA B KJIETKAaX SIMYHMKA KuTaiickoro xomsuka (kinerku CHO), u mpu stom
npoduie onmurocaxapunoB aHturenl Kk PHO 1OMONHUTENBPHO CONEPIKUT OTAEIbHBIE BHUJIBI
HenTpanbHbIX onurocaxapuaos GOF > 60,0%, G1F < 20,0% u G2F < 5,0%, u roe anTuTena K
@®HO umeroT Ooyiee UITMTENBHBIN MEPHOA MOJYKU3HU UJIH TOBBILICHHYI0 aHTUTENI03aBHCUMYIO
KJIETOYHO-OTIOCPENOBaHHY0 HUTOTOKCHYHOCTh (A3KLL) mo cpaBHenmto ¢ anturenamu k @PHO,
SKCIIPECCUPOBAaHHBIMU B KieTkax Sp2/0, mpu sToM anturena k @HO mpexncrasmsror coboi
Ouoanaor.

B HEKoTOphIX BapHaHTaX OCYLIECTBICHHWS B HACTOSINEM HM300PETEHHH NPEIIOKEeHa
KOMIo3uNusi, conmepkamasi antutena k @DOHO: (1) Tsokenyr 1enb, COAEpIKaIIyro
AMUHOKUCJIOTHYIO TocienoBaTesibHOCTE SEQ ID NO:36; u (i1) Jerkyrm memb, COAepKaIIyro
aMUHOKHCIIOTHYI0 — mocienoBatenbHocTh  SEQ ID NO:37, rme antutena k ©OHO
SKCIIPECCUPYIOTCA B KJIETKAaX SIMYHMKAa KuTaiickoro xomsuka (knerku CHO), u mpu stom
anturena kK PHO He MMEIOT BUIOB TUCHATIMPOBAHHBIX TJIMKAHOB, KaK ONPENEIEHO MOCPENCTBOM
BBICOKO3(dekTuBHON x)HuaKkocTHOM xpomarorpadpun (BOXKX), u npu stom anturena k ®HO
UMEIT OoJjiee ANUTENbHBIH NEePHON MOJYKU3HM WIM TOBBILIEHHYIO AaHTHUTEI03aBHCUMYIO
KJIETOYHO-0MoCcpeioBaHHy 0 UTOTOKCHYHOCTh (A3KLI) no cpaBrenuro ¢ anturenamu k @HO,
SKCIIPECCUPOBAaHHbIMH B KyeTkax Sp2/0, u npu sTtom antutena k @HO npexacrasisitor coboi
Ouoanaor.

OINIMCAHUE ®UT'YP

Ha ®wur. 1 nokazaHo rpaduyeckoe MNpPeACTaBIeHNEe, NEMOHCTPUPYIOIIEe aHaJn3
cnocobHocTt MAT TNV B cymepHaTaHTax KJIETOK THOPHUIOMBI WHTMOMPOBATH CBS3bIBAHUE
®HOo ¢ pexomburanTHEIM PHO-penentopoM. PazniuHbie KOTHMUYECTBA CYTIEPHATAHTOB KJIETOK
rHOPUIOMBI, COAEPIKALINX U3BECTHBIE KomdecTBa MAT TNV, npenBapuTenbHO HHKYOHPOBAIH C
dukcuposanHOl KoHuenTparuei (5 ur/mn) 'CI-meuennoro ®HOq. Cmech mepesocun B 96-
ayHouHble TuTaHmeTel Optiplates, koropble ObUTM TpEeOBAPUTENBHO MOKPBITEI pSS5-SF2,
pekoMOMHAHTHBIM  rubpunHeiM  Oenkom  peuentopa @DHO/IgG.  Kommuectso ®PHOo,
CBSI3ABLIETOCS C PELENTOpPOM PS5 B MPUCYTCTBUU MAT, OIPENENSUIM IOCIE OTMBIBKH OT
HECBSI3aHHOTO MaTepualia W IIOZCYeTa C TIOMOLIBI0 TaMMa-CueTdyrnka. XOTd B OTHX
SKCIIEPUMEHTAX MCCIIENOBAIN BoceMb 00pa3noB MAT TNV, s mpocToThl HE MOKa3aHbl TPU
MAT, KOTOpBIE 10 JaHHBIM aHAIU30B nocienoBarenbHocTel JJHK Obuti MaeHTHYHBI OTHOMY U3

apyrux MAT TNV. Kaxzabiii o0paszeny UCHBITBIBAIM B JIBYX NMOBTOPHOCTAX. IIpencraBieHHbIe
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pe3yJbTaThl OTPaXKalOT PENpPE3CHTATHUBHbIE JAHHBbIE, MOJyYEHHbIE B XOZ€ JIBYX HE3aBUCHMBIX
SKCIIEPUMEHTOB.

Ha ®ur. 2A-B nokasans! nocienosarensHoct [IHK BapuabenbHbIX o0nacTeit TsKenoun
enu MAT TNV. [loka3anHblii reH 3aponbleBol TUHUK TpeacTasisier coboii ren DP-46. TNV
o003HauaeT, 4YTO MOKAa3aHHAs IOCJIEAOBATENLHOCTD MPEACTaBIAET COOOH MOCIenOBaTeIbHOCTD
TNV14, TNVI15, TNV148 u TNV196. IlepBbie Tpu HykjaeoTuAa B nociaenoBaTenbHOCcTH TNV
ONpPEAEINAOT KOJOH MHULMALMK TpaHcasauuu Met. Toukn B mocinenoBaTeNnbHOCTSX M€HOB MAT
TNV o0003Ha4yarOT, 4YTO HYKJIEOTHUJ AaHAJIOTMYEH HYKJIEOTHAY B IOCIEI0BATEIbHOCTH
3aponpiieBod juHuU. [lepsbie 19 HykyieoTunoB (NMOAUEPKHYTHI) mocienoBatenbHocTell TNV
COOTBETCTBYIOT OJIUTOHYKJICOTHIY, Hcmoab3yemomy misi [TIP-ammmudukanun BapuadbeabHOro
ydacTka. TpaHCasusi aMUHOKHCIOT (OnHOOYKBEHHbIE aOOpeBHATYphI), HAYMHAS CO 3PEJIoro
MAT, MOKa3zaHa TOJIbKO AN reHa 3aponbimeBod nuHuu. Tpu CDR-momena B TpaHcmsimuu
AMHHOKHUCJIOT 3apOJbIIIEBON JIMHAM OTMEYEHbI KUPHBIM MIPUPTOM U MOAUEPKHYTHI. JIMHUH,
obo3nauernbie TNV148(B), 0003HA4YArOT, 4TO MOKA3aHHAS TOCIENOBATEIbBHOCTh OTHOCHTCS KaK
k TNV148, tak u x TNV148B. Isnel B nocnenosarenpHocty JHK 3aponsiuesoil JuHUH
(CDR3) ObLH CBsI3aHBI C TEM, YTO MOCIEIOBATEIPHOCTh HEM3BECTHA MJIM HE CYIIECTBYET B I€HE
3apOABIIIEeBON JIMHUU B JaHHBIH MOMEHT BpeMeHU. B Tsokenbix nensx MAT TNV ucnonbsyercs
COeAMHUTENbHAs 001acTh JO6.

Ha ®wur. 3 nokasans! nocienosarenbHoctn JJHK BapraOenpHbIX 00acTel JIETKOHW LenH
MAT TNV. IlokasaHHbIli T'eH 3apOABILIEBON JUHUM SIBJSIETCS PENPE3EHTATUBHBIM YJIEHOM
cemeiictBa Vr/38K denoBedeckMX I'€HOB 3apOJBIIIEBON JIMHUK BapHaOeIbHOrO y4acTKa LENH
karmma. Touku B mocienaoBareabHOCTAX TreHoB MAT TNV 0003Ha4arT, 4YTO HYKJIEOTH]
AQHAJIOTMYEH HYKJIEOTHAY B MOCIEAOBATEIbHOCTU 3apoAablmieBoid suHuu. Ilepseie 16
HYKJICOTHZIOB (TOI4YEepKHYTHI) nocienosarenabHocTell TNV COOTBETCTBYIOT OJIMTOHYKJIEOTHUAY,
ucrionedyemomy s [MI[P-ammndukaumyn  BapraGenbHOrO y4acTka. AMHHOKHCIOTHAsS
TpaHCHsALUUs 3peforo MAT (OgHOOYKBEHHBbIE COKpallleHWs) IIOKa3aHa TOJbKO JUIsi TeHa
3aponbimieBoit nuHuu. Tpu CDR-momena B TpaHCHALMM aMHHOKHUCIOT 3apOABILIEBON JIMHUU
OTMEYEHbl JKUPHbIM IwmpudToM U noa4epkHyThl. JlmHuu, oOo3HayeHHbie TNV 148(B),
0003HAYalOT, 4YTO TMOKAa3aHHAsl IOCJIENOBATEIbHOCTh OTHOCHTCS kKak Kk TNV148, Tak u K
TNV148B. I'snel B nocnenoBatenvHocTd JIHK 3aponbimesoit munmu (CDR3) cBsizaHbl ¢ TeMm,
YTO MOCJEI0BaTENIbHOCTh HEM3BECTHA WIJIM HE CYIIECTBYET B I'eHEe 3apoAbllieBoi JuUHUH. B
nerkux uernsix MAT TNV UCronb3yr0T COeIMHUTENBHYIO TIOCIe0BaTENbHOCTD J3.

Ha @®wur. 4 1noka3aHbl BBIBEACHHBIE AMUHOKHCIOTHBIE IOCJIENOBATEIbHOCTH
BapuabenpHbIX oOOjacreli Tspkenmolt wnemu MAT TNV, Tloka3aHHble aMHHOKHUCJIOTHBIE
NOCJIEIOBATENbHOCTH (OHOOYKBEHHBIE COKpPALeHNs) BbIBeeHbI U3 nocienosarenbHoctu JTHK,
ONPENENEeHHON KaK W3 HEKJIOHMPOBaHHbIX mpoaykToB IILIP, Tak M U3 KIOHUPOBAHHBIX
npoayktoB III[P. AMUHOKHCIOTHBIE MTOCIE0BATEbHOCTH [TOKA3aHbI Pa3/I€IeHHBIMU HA JOMEHBI
CEeKPETOPHON CHUTHAJIbHOM MOCIeIoBaTeIbHOCTH (signal), kapkacHol nocienosarenbHocTy (FW)
u OTpeAeNsIo e KOMILIEMEHTapHOCTh oOnacTu (CDR). AMUHOKHUCIIOTHAs

MOCJIEAOBATENBbHOCTh I'eHa 3apoabllieBoll auHuu DP-46 nokasaHa B BepXHEH JIMHUU IS
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KaKA0ro aoMeHa. TOUKM MOKa3bIBAKOT, uTO aMuHOkuciaora B MAT TNV uaeHtuuHa reny
3aponbiieoii manA. TNV 148(B) o3HadaeT, 4TO MOKa3aHHAs MOCIENOBATEIbHOCTh OTHOCHUTCS
kak k TNV148, tak u x TNV148B. TNV o3Hadaer, 4TO IIOKa3aHHAas IIOCJIEAOBATEJIbHOCTD
oTHOocuTCs kO BceM MAT TNV, ecnu He mokaszaHa apyras nocienoBaTelbHOCTb. LlITpuxoBbie
JUHUM B  TOcjenoBaTeNbHOCTH  3aponblmieBoi  jguHuM  (CDR3)  o3Haugator, 4rtO
NOCJIEI0BATENBHOCTH HE U3BECTHBI WJIM OTCYTCTBYIOT B F'€HE 3apOJbILIEBON JINHUU.

Ha @®wur. S 1noka3aHbl BbIBEACHHbIE aMUHOKHCJIOTHBIE MOCJIEAOBATEIbHOCTU
BapuabesbHbIXx oOmactelr Jyerkort uenu MAT TNV, Tloka3aHHble aMHHOKHCIIOTHBIE
NOCJIeIOBATENbHOCTH (OHOOYKBEHHBIE COKpPALIeHHs) BbIBeEeHbI U3 nocienosarenbHoctu JTHK,
ONpENENEeHHON KaK M3 HEKJIOHMPOBaHHbIX mpoaykrosB IILIP, Tak M W3 KIOHMPOBAHHBIX
npoayktoB I11[P. AMUHOKHCIOTHBIE MOCIE0BATEILHOCTH MTOKa3aHbI Pa3ieIEeHHbIMU HA JOMEHBI
CEeKPETOPHOH CHUTHAJIbHOM MOCeNoBaTeabHOCTH (signal), kapkacHol nocienosarenbHocTy (FW)
U oTpeeNsIoLIei KOMILIEMEHTapHOCTh o0nacTu (CDR). AMUHOKHUCIIOTHAsI
NOCJIEIOBATEIbHOCTh T€HAa JIETKOH wLenmu 3apopneimeBod jsuHuM VI/38K-tuma mnokasana B
BEepXHEN JIMHUU U1 KaKAOro AoMeHa. TO4kM MOKa3bIBalOT, UYTO aMuHOKHcCioTa B MAT TNV
UICHTHYHAa TeHy 3apoasimeBoil juHuH. TNV148(B) o3Hawaer, 4dYro moOKa3aHHAas
MOCNIeIOBATENIbHOCTh OTHOCUTCST Kak K TNV148, tak u k TNV148B. «Bce» o3nagaer, uTo
MOKa3aHHas MOCIEA0BaTEIbHOCTh OTHOCUTCS K TNVI14, TNVI1S, TNV148, TNVI148B wu
TNV186.

Ha ®wur. 6 moka3aHbl cxeMaTHYeCKHe H300paKeHHs] SKCIPECCUPYIOMINX TSIKEIYI0 |
JIETKYH LENU IJIa3MUJ, KOTOpbIE MPUMEHSIOT it noaydeHus rINV148B-skcnpeccupyrommx
kyerok C466. pl783 - mnasmuaa Tskenon uenu, a pl776 - nnasmuaa nerkoi nenu. JloMeHsl,
KOIUpPYIOIIME BapualeNbHYI0O M KOHCTaHTHYI0 obnactu rTNV148B, mnoka3aHbl 4YepHBIMH
NPSIMOYTOJIbHUKAMH. DHXAHCEPbl MMMYHOIJIOOYJMHOB B HMHTpoHax J-C mOKa3aHbl CepbIMH
npssMoyronbHukamu. IlokaszaHbel 3HauMMble caiTbl pecTpukimu. OpHeHTalus IUIa3MHUIOB
NOKa3aHa TakuM O0pa3oM, YTO TPAHCKPHIILUS TEHOB AHTUTE] MPOXOAWUT B HAMPABICHUHU IO
yacoBoil cTpenke. [Inasmuna p1783 umeer anuny 19,53 T.n.H., a mnasmuna pl776 umeer niuny
15,06 T.m.H. HM3BecTHBl TOJHBIE HYKJIEOTHAHbIE MOCIEIOBATENILHOCTH O0EHX TIUIa3MHUI.
IMocnenoBaTenbHOCTh, KOAMPYIOINAs BapuadeapbHyr0 obOjactb B pl783, Moxker OBITH JIETKO
3aMEHEHa JIPyroi MoCIe0BaTEIbHOCTBIO BapHaOeTbHOM O0NACTH TSIKENIOH EeNH MyTeM 3aMEeHbI
PECTPUKLIMOHHOIO (dparmenTa BsiWI/BstBI. ITocnenoBaTenbHOCTD, KOJUPYIOLLAst
BapuabenpHyr0 obmacte B pl776, mMoxer OBITh 3aMEHEHa IPYrod IOCIENOBATEIbHOCTHIO
BapuabenbHON 00JaCTH MyTeM 3aMeHbI pecTpuKIHOHHOTO (pparmenTa Sal/AfIIL

Ha ®wur. 7 mnoka3aHo rpaduyeckoe MPencTaBlIeHUEe aHAJH30B KPHUBBIX POCTA TISITH
npoayuupyromux rINV148B knerounsix muanil. Kynerypsl nauimuposanu Ha O 1€Hb, BbICEBas
kyieTku Bo ¢uiakonbsl T75 B cpene [ISQ+MHX ¢ MIOTHOCTBIO JKU3HECTTOCOOHBIX KJieTok 1,0 X 10°
kJeTok/Ma B odveme 30 mu. Mcmonmbp3yemble B 3THX HCCIENOBAHUAX KIETOYHBIE KYJIBTYPBI
HAXOAWINCh B HENPEPBIBHOW KyJIbType C MOMEHTa MPOBENEHUS TpPAaHCPEKIUH WU
cyOksoHnpoBanus. B mocnenyromue nuu kiaetku B T-hyakoHax TIIATENBHO PeCyCleHANPOBAIIH

U UM3BJIEKAIN aIUKBOTY KyJbTypbl 0,3 mu. MccrienosaHusi KpUBBIX pOCTa 3aBeplLIaiy, KOraa
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KOJIMYECTBO KJIETOK manaio Hinke 1,5 X 10° ketox/mir. KoqMuecTBO KHUBbIX KIETOK B AJTMKBOTE
ONpPENEeNsIU M0 UCKIIOYEHUIO TPUIIAHOBOIO CUHErO, & OCTaBIIYKOCA YacTb aJMKBOTBI XPaHWIH
IUIs TIOCJIEAYIOIIEro onpeneeHus konuenTpauun MAT. Teeprodaszueiii MDA nns onpenenenus
yenoseyeckoro IgG npoBoanIN OHOBPEMEHHO Ha BCEX AJMKBOTax 0Opa3LoB.

Ha ®wur. 8 nokasano rpaguyeckoe npencraBieHne CpaBHEHHs CKOPOCTEH pocTa KIIETOK
B IIPUCYTCTBUU paznuuHbIX KoHUeHTpaunii MHX s cenexunu. Knerounsie cyOkmnonsr C466A
u C466B pasmopakusanu B cpene, He conepxkameii MHX (IMDM, 5% FBS, 2 MM ranyramuHa)
U KyJbTUBUPOBAJIM B TEYECHUE elle IBYX nHel. BrnociencrBum o0e KJIETOUHBIE KYJIBTYPBI
pasaessuid Ha TPU KYJbTYpPbI, KOTOpble Wik He coaepxkanu MHX, umu copepsxanu 0,2X MHX
wmm 1X MHX. UYepe3s nenp B cBekue (iakoHbl T75 BbICeBald KyJbTYphl ¢ HAYaJbHOM
mwioTHOCTbIO 1 X 10° KJIETOK/MJI U MOXCUMTHIBATH KIETKH C HWHTepBajaMu 24 4daca B TEUEHUE
OnHOI Henenu. Bpemsi yBOeHHsI B TeUeHHUE MEPBBIX 5 MHEH paccuuThiBaiu mo Gopmyne B SOP
PD32.025, u 5T1 naHHbIE MOKa3aHbl HAJl CTOJIOLIAMH.

Ha ®wur. 9 nokasanel rpadpuyeckne u3o0paskeHHs] CTAOMIBHOCTU MPOAYKUHH MAT C
TE€YeHHEM BpeMeHH Juia NByX npoxyuupyroummx rINV148B kierounsx munuili. CyOKJIOHBI
KJIETOK, HAaXOAMBIIHECS B HEMPEPBIBHOM KyJIBTYpe C MOMEHTa MpPOBENEHHUs TpPaHCHEKUUH U
CYOKJIOHMPOBAHMSI, HCIIOJIb30BAJIN JJIS 3aIyCKa JUTUTEIbHBIX CEPUNHHBIX KYJIBTYP B 24-JyHOUYHBIX
KyJIbTYpalibHbIX damkax. Knerku kynpruBupoBanu B cpene [5Q ¢ cenexumeit mo MHX u 6e3
Hee. KieTkun HenpepelBHO NepeceBald MyTEeM pa3AeNeHusl KyJabTyp Kaxzable 4-6 nHEH s
NOJ/IeP’KaHUsI HOBBIX JKM3HECIIOCOOHBIX KYJBTYP, B TO BpeMsl KakK MPEIbIAYyLINe KyJIbTYphI
pacxonoBaiy. AJMKBOTBI CYNEPHATaHTA PACXOAHBIX KIJIETOK COOMpAaM BCKOPE IOCJE BBIBOJA
KYJIBTYP B PacXO M XPaHWJHM A0 omnpeneneHus: konueHrpaunii MAT. Teepnodasueiii UPA s
ornpezneneHus yenosedeckoro IgG npoBoaAUIM OJHOBPEMEHHO Ha BCEX alIMKBOTaX 0OPa3IIOB.

Ha ®wur. 10 noka3zanel u3MeHeHus1 Macchl Tena y Meimei Tg 197 ¢ monensio aptpura B
orBer Ha aHturena k ®HO Hacrosimero n300peTeHHs, MO CPAaBHEHUIO C KOHTPOJISIMH U3
npumepa 4. B Bospacte mpubnmsurenbHO 4 Henenab >KCHEpUMEHTalbHble Mbliu Tgl97 B
3aBHUCUMOCTH OT IOJIa M MAacChl Tejia ObLIM pacrpenesieHbl B OAHY W3 9 TPYI JIEYCHUS |
MOJIy4YaJii OIHY BHYTPUOPIOMIMHHYIO OoJrocHy0 103y PBS ynsbekko (D-PBS) unmu anturena k
®HO nacrosimero uzobperenus: (TNV14, TNV148 unu TNV196) B nosze 1 mr/kr unu 10 mr/kr.
Ilpu ananu3e Macchbl Tena KAaK WU3MEHEHUs OTHOCUTENIBHO COCTOSIHMsSI A0 BBEIEHHUs 03Bl
JKUBOTHBIE, IojydaBire 10 Mr/kr cA2, IEeMOHCTPUPOBAIN YCTOHUNBO OoJiee BHICOKUN MPUPOCT
Macchl Te€jla, YeM >KUBOTHbIE, mnonydasiine D-PBS, B Teuenue Bcero uccnenoBanus. ITOT
NPUPOCT Macchl Teja ObUI 3HAYMMBIM Ha B rnepuon 3-7 Hemenb. JKuBoTHbIE, monyuasmue 10
mr/kr TNV148, Takke AOCTUTaiM 3HAYMMOTO YBEJIMYEHHs] MAacChl Tejla Ha 7 Hemene
UCCJIEIOBAHMSL.

Ha ®ur. 11A-C npencraBieHO MpOrpecCUpOBaHUE TSHKECTH 3a00JIEBaHUS, MO JaHHBIM
UHJEKCa apTpUTa, Kak MpeacrasieHo B npumepe 4. Muaekc aprpura B rpynne, nosay4dasmei 10
MI/KT A2, OBLT HHXKE 110 CPAaBHEHHIO C KOHTPOJIBHOM rpynmoi, nonydasiein D-PBS, HaunHas ¢
3 HemenqM M Janee Ha TMPOTSDKEHHHM BCEeW OCTaBIUeHCs 4YacTu uccienoBaHust (Hemenst 7). Y

JKUBOTHBIX, mony4aBmux 1 mr/kr TNV14, u y XUBOTHBIX, mony4aBmux 1 Mr/kr cA2, He
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HaOJIO1ali 3HAYMMOTO CHWJKEHHUSI nMHAekca aptputa (Al) uepes 3 Hemenu mo CpaBHEHHIO C
rpynnoi, nonyuyasueii D-PBS. Tlpu cpaBHeHuu kaxaoil U3 rpymnm ¢ IpyruMH, MOJy4YaBLIMMHU
cxonuble 1036l (10 Mr/kr cA2 no cpaBaenuto ¢ 10 mr/kr TNV 14, 148 u 196), mexny rpynnamu
aeueHus, nony4yaBiiuMu 10 Mr/kr, He ObUIO 3HAUMMBIX pasnuuuid. Ilpu cpaBHeHHMH rpymnn
neuenus 1 mr/kr, nosa 1 mr/kr TNV148 nokasana cymecrseHHo Oonee Hu3Kkuilt Al, uem 1 mMr/kr
cA2 uyepe3 3, 4 u 7 nemenb. Al B rpynme, momywaBmedn 1 mr/kr TNV148 Obur Taxke
CYLIECTBEHHO HHUXKe, 4yeM B rpymme, nonyuasiieir 1 mr/kr TNV14, uepes 3 u 4 nenenu. Xots
antuteno TNV196 nemoHcTpupoBanio 3HauuMoe CcHkeHue Al Bmjiore 10 6 Hemenw
uccienoBanus (1o CpaBHEHUIO C Tpymmnou, nmonydaBmeii D-PBS), antureno TNV148 Obuio
€IMHCTBEHHBIM JIUeHHEeM C 7030H 1 MI/KI, KOTOpOe COXpaHsuio NOCTOBEepHBIH 3(dekT mo
3aBEPLICHUH UCCIIEIOBAHUS.

Ha ®wur. 12 nokas3anel u3MEeHEHHs Macchl Tenna y mplmeld Tg 197, ucnonssyromuxcs s
MOJENIUPOBaHUA apTpuTa, B OTBeT Ha aHTurena k ®HO nHactosmero wu3o0peTeHus, Mo
CPaBHEHHMIO C KOHTPOJsIMM U3 mnpumepa 5. B Bospacre mnpubnusurensHo 4 Henenb
SKCIIepUMeHTalbHble MbI 1197 Oblim pacmpeneieHbl B ONHY M3 8 Tpynn JIEYeHUS Ha
OCHOBaHMH MAacChl Tejla M TMOJy4YajJd BHYTPHUOPIOIIMHHYIO OOJIOCHYIO 103y KOHTPOJIBHOTO
npernapara (D-PBS) wiu anturena (TNV14, TNV148) B nose 3 mr/kr (Hemenst 0). Muabekum
MOBTOPSUTM JUISI BCEX JKUBOTHBIX Ha 1, 2, 3 m 4 Hemensax. DPPEKTHBHOCTh HCIIBITYEMOTO
npernapaTa oueHuBanu B rpymmax 1-6. OOpasipl CBIBOPOTKH, MOJNYyYEHHBIE OT KUBOTHBIX TPYIII
7 u 8, OLUEHMBAIM HAa WHAYKIHIO WUMMYHHOTO OTBeTa U Ha (PapMaKOKMHETHUYECKUI KIMPEHC
TNV 14 unu TNV 148 Ha Henensax 2, 3 u 4.

Ha ®wur. 13A-C mpencrasnensl rpaduky, IEMOHCTPUPYIOLINE IPOTPECCHPOBAHHE
TSDKECTH 3a00JIeBaHMsl B IpUMepe S MO JaHHBIM MHIEKCa apTpuTa. MHOeKCc apTpuTa B IpyIIe,
nony4asineil 10 mr/kr cA2, ObUT CYLIECTBEHHO HIDKE IO CPABHEHUIO C KOHTPOJIbHOW TPYIIIION,
nonyudasieii D-PBS, Haunnas ¢ 2 Henenu M najee Ha MPOTSDKEHUM BCEH OCTaBLIeHcs 4acTH
uccienoanus (Hemesst 5). XKuBorHble, mony4asinue | Mr/kr wind 3 Mr/kr cA2, W »KUBOTHBIE,
nojy4asmue 3 Mr/kr TNV 14, He npoaeMOHCTPUPOBAIH KaKOTrO-TMO0 3HAYMMOro CHUKeHus1 Al
B KaKOW-JTMOO MOMEHT Ha MPOTSIKEHUH MCCIEOBAHUS 110 CPABHEHUIO C KOHTPOJIBHOM TPYIION,
nony4asmeii D-PBS. JKusotHsle, nmony4asmue 3 mr/kr TNV 148, neMOHCTpHpOBaIN 3HAYMMOE
CHIDKEHHUE 0 CPaBHEHMIO C rpynmoi, nmonydasiiet D-PBS, Haunnas ¢ Henenu 3 u BILUIOTh 110
Henenu S. XXKusoTrHele, nmonyyasimue 10 MI/kr cA2, 7eMOHCTPUPOBAIN 3HAUUMOE CHIDKeHHe Al
1o CpaBHEHUIO ¢ obemmm Oonee HU3KUMH no3amu (1 mr/kr u 3 mr/kr) cA2 Ha 4 u 5 Hemensx
UCCIIENIOBAHNS, a TaK)Ke 3HAYeHHE OBLUIO TaKXKe CYLIECTBEHHO HIDKE, Ye€M Vy JKHBOTHBIX,
nony4aBmux TNV14, Ha 3-5 Henensax. XoTs, MO-BUANMOMY, MEKAY TPYIITIAMH JICUEHUs 3 MI/KT,
He ObUIO 3HAUMMBIX pasznuuuii, Al y KMBOTHBIX, monydaBmux jiedeHue 3 mr/kr TNV14, B
HEKOTOPBIX BPEMEHHBIX TOYKaX ObUI CYIIECTBEHHO BBIIIE, Y€M y JKUBOTHBIX, MOJy4aBmux 10
MI/KT, a »XUBOTHbIe, monydaBmue TNV148, He OTIMYaNUCh CYLIECTBEHHO OT >KWBOTHBIX,
nosy4yaBmux 10 Mr/kr cA2.

Ha ®wur. 14 nokaszanel U3MEHEHHsI Macchl Tenna y melen Tg 197, ucnons3yromuxcs 1s

MOJNIETMPOBaHUsl apTputa, B orBer Ha aHTurena k PHO Hacrosimero wu3oOpeTeHHs, IO
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CPaBHEHHMIO C KOHTpPOJsIMM U3 mnpumepa 6. B Bospacre mnpubnusurensHo 4 Henenb
sKCrepuMeHTaIbHble MbIK Tg197 Obutn pacnpeneneHsl, B 3aBUCUMOCTH OT IOJIa U MAacChl Tea,
B OJHY M3 6 TPYNI JIEUEHHs U MOJIy4Yald OJHY BHYTPUOPIOUIMHHYIO OOJFOCHYIO 03y aHTHTENA
(cA2 mnmu TNV148) B nose 3 mr/kr unm 5 Mr/kr. B 3TOM HcClIenoOBaHMU HCIOIB30BAIH
KOHTpOoJbHbIe rpynmbl D-PBS u 10 mr/kr cA2.

Ha ®wr. 15 nmpeacraBieHO NPOrpecCUpOBaHUE TSDKECTH 3a00JI€BaHUs, OLEHUBAEMOE IO
MHJEKCY apTpUTa, KaK IOKa3aHO B mpumepe 6. Bo Bcex rpymnmax jedeHHs HaOOOanach
HEKOTOpasi 3alluTa B paHHUE Cpoku, rae S Mr/kr ¢A2 u 5 Mr/kr TNV148 neMoHCTpUpOBaJH
3HauuMoe cHikeHue Al Ha 1-3 Hemene, U BO BCeX rpymnmnax JiedeHus HaOJIOANIOCh 3HAYUMOE
cHIDKeHHe Ha 2 Henene. [To3aHee B 3TOM MCCIIEOBAHUY Y JKUBOTHBIX, TIOJYyYaBIIUX 5 MI/KT CA2,
HaOJr01ajlach HEKOTOpasi 3alUTa CO 3HAYUMBIM CHIKEHUEM Ha 4, 6 u 7 Henensx. Huskas nosa
(3 mr/kr) kak cA2, Tak 1 TNV 148 npuBonuia kK 3HaUMMOMY CHIDKEHHIO Ha 6 Henese, U BO BCeX
rpyInax JiedeHus: HabJIFoAanoCch 3HaYMMOe CHIDKEeHUe Ha 7 Henene. Hu onHa u3 rpynn jedeHus
HE CMOTJIa COXPAHHUTh 3HAYMMOE CHIKEHHE MO 3aBeplueHuH uccienosanus (Henmens 8). Hu nHa
OJHOM U3 CPOKOB He ObLIO OOHApy)KEHO 3HAYMUMBIX PAa3IHYUil MEXAy JIOOBIMU TPYIIamMH
JeueHns (3a UCKJIFOYEHUEM KOHTPOJIBHOM IPYIIBL, OJAyYaBIIei (PU3HONIOTHIECKHIA PACTBOP).

Ha ®wur. 16 nokasanel n3MeHEHUsI MacChl Tenna y Mbled Tg 197, ucnonb3yromuxcs st
MOJIENUPOBaHUA apTpuTa, B OTBeT Ha aHTuTena k PHO mnHacrosmero wuszobpereHus, 1o
CpPaBHEHHMIO C KOHTpossiMH u3 mnpumepa 7. CpaBHeHue 3(Q(EKTHBHOCTH OIHOKPATHOTO
BHYTPUOPIOIIMHHOTO BBeAeHHs aHTuTena TNV148 (rmomyueHHOro M3 KJIETOK THOPHIOMBI) H
rTNV148B (monyueHHOro M3 TpaHCUIMPOBAHHBIX KIETOK). B Bo3pacTe mpubnusurensHo 4
Heneslb SKCIepuMeHTanpHble Mbl Tgl197 Obuin pacrpeneneHsl, B 3aBHCHUMOCTH OT IOJia U
Macchl TeNa, B OAHY U3 9 TPy JIEYSHUS U IMOJyYald OAHY BHYTPUOPIOIIMHHYIO OOJIFOCHYIO
nosy PBS Jlyns0exko (D-PBS) unu antutena (TNV148, rTNV148B) B noze 1 mMr/kr.

Ha ®wr. 17 npeacraBieHO NPOrpecCUpOBaHUE TSDKECTH 3a00JI€BaHUs, OLEHUBAEMOE IO
WHJIEKCY apTPHUTa, KaK Moka3aHo B npumepe 7. MHnekc apTputa B rpymmne, nojay4asimeii 10 mMr/kr
CA2, ObIT HMXKE MO CPAaBHEHHUIO C KOHTPOJBHOH rpymmoii, noiydasueir D-PBS, Haunnas ¢ 4
Henejqn M Jaliee Ha TMPOTSDKEHHWH BCEH ocraBlieiics 4yactu ucchenoBaHus (Hemens 8). Kakx
rpymnma, nonydaBias TNV 148, tak u rpynmna, nojy4aBmasi | mMr/kr cA2, mokas3ajiud 3HAYUMOE
camkenue Al Ha 4 Henmene. Xors mpenbinyinee ucciaenosanue (P-099-017) mokasano, 4to
TNV148 Obu1 Heckonbko Oosee 3G (EeKTUBHBIM B IUIAHE CHIDKEHHS HHIEKCA apTpUTa MOCHe
OJHOKPAaTHOTO BHYTPUOPIOIIMHHOTO OONIOCHOTO BBEOEHHMS B J03€¢ 1 MI/Kr, JaHHOE
uccienoBanne nokasano, 4ro Al s obenx rpymm, NMOJyYaBIIUX BapHaHTHI aHTHTENa TNV,
ObLIa HECKOJIBKO BhIIIE. XOTs (32 UCKIFOUEHUEM HepeH 6) rpymma, nonydasias | Mr/kr cA2,
HE JJaBaJia CyIIeCTBEHHOTO YBEIMUYEHHS 110 CPABHEHHUIO ¢ TPyNIoH, noiy4dasmiei 10 mr/kr cA2, a
rpymmel, nony4asmue TNV148, naBanu cyliecTBeHHOE yBeNIUdeHne Ha 7 U 8 Heemsix, He ObuIo
OTMEYEHO 3HAaYMMbIX pasnnuuii B Al mexnay rpymnmnoii, momyuasmeid 1 mr/kr cA2, 1 mr/kr
TNV148 u 1 mr/kr TNV 148B, B m000k MOMEHT UCCJIETOBAHMS.

Ha ®wr. 18 nokazan 0630p 9 3TanoB crnocoda U3roTOBJIEHHUS rOJIMMyMada.

Ha ®ur. 19 nokazana Onok-cxeMa mpouecca HM3TOTOBJICHUs craguu | mis craguit
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NPEABAPUTENBHOTO KYJIBTUBUPOBAHUS U Pa3MHOXKEHHMS, BKJIIOYasi KOHTPOJIN padodero mporuecca
Y TECTbl MOHUTOPHHIA IIPOLECCa.

Ha ®wur. 20 nokaszana Onok-cxema CTaguil MPOM3BOJACTBEHHOIO Mpolecca CTaguu 2,
BKJIFOUAs! 3JIEMEHTBI YIIPaBJIEHMsI POLIECCOM U T€CTbl MOHUTOPHHIA IPOLIeCCa.

Ha ®wr. 21 npencraieHa penpeseHTaTuBHas xpomatorpamma BOXKX miist ronumymada,
JKCIIpeccupyeMoro B kierkax Sp2/0, ¢ ucnonp3oBanuem criocoba BOXKX ¢ ¢ayopecueHTHbIM
obHapyxeHneM. [TomedeHbl MUK, CBA3aHHBIE C PA3IMYHBIMU COSIUHEHMSIMU. * yKa3bIBaeT Ha
IIUK CHCTEMBI, HE CBSI3aHHBIH C TOIUMYMaOOM.

Ha ®wur. 22 noka3zaH penpe3eHTATUBHBIN CIEKTP MacC IOCie IEKOHBOJIOLUM JIs
aHaJM3a romuMymada, npoayuupyemoro kietkamu Sp2/0, meronom UPMA.

Ha ®wr. 23 nokasaH xapakTepHbii mpoduib sekrpodoperpammbl KUI® romumymada,
SKCIPECCUPOBAHHOTO B KjieTkax Sp2/0, rie yeTbipe OCHOBHBIX Muka 00o03HaueHbl kKak C, 1,2 u 3,
a OMH MaJblid MUK oOo3Ha4yeH kak B. Takke 0003HaueHb! BHyTpeHHNE cTaHAapThl pl 7.6 1 9.5.
Takxke mokazaHo rpaduyeckoe U300pakeHue, MPENCTaBIsIomee O0Ilee COOTHOIEHUE MEKIY
nukamu KUD® 1 yMeHbILIeHHeM OTPULIATETbHOTO 3apsAaa/CTeNeHH CHATUPOBAHUS.

Ha ®wur. 24 noka3aH cxeMaTH4ecKuii 0030p HEKOTOPBIX BHIOB MEPBUYHBIX N-CBS3aHHBIX
onurocaxapuioB B IgG romumymada. Taxoke mokasaHa posib HEKOTOPBIX (PEPMEHTOB B MPOLIECCE
CO3PEBAHMS TIINKO3HMINPOBAHKS U POJIb HEKOTOPBIX JIBYXBAJICHTHBIX KATHOHOB (Harpumep, Mn~*
B kauecte koakropa n Cu’* B kauecre muruburopa GalTI) (cm., Hampumep, Biotechnol
Bioeng. 2007 Feb 15;96(3):538-49; Curr Drug Targets. 2008 Apr;9(4):292-309; J Biochem Mol
Biol. 2002 May 31;35(3):330-6). Cnenyer OTMETHUTb, YTO COEAMHEHUS] C KOHLEBON CHAJIOBOM
kuciotor (S1 u S2) sABnsrOTCA 3apsHKEHHBIMU COEUHEHMSMH, a COEAMHEHHUs 0e3 KOHIIEBOM
cuanooit  kucnotel (GOF, GIF u G2F) sBnsaoTcs HeHTpanbHBIMH COEIUHEHUSMH, HO
o0pa3oBaHHe 3apsKEHHBIX COSNMHEHHI 3aBUCUT OT HaMU4Ksl ranaktossl B rukanax G1F u G2F,
Kotopast nobasisiercs 3a cuet pepmenrta GalT1.

Ha @®wur. 25 nmnoka3anel perpe3seHTaTuBHble Xxpomarorpammbl  BOXKX s
OJIMTOCAaXapUAHBbIX mpoduield roauMmymada, 3KCIpeccupyeMoro B Kierkax Sp2/0, wu
roaumymada, sxcrpeccupyemoro B kiaerkax CHO. ITuku N-TIMKaHOB, MEYEHHBIX 3JTFOUPYEMOM
AHTPAHWJIOBON KHUCJIOTOH, MACHTU(PUIHMPYIOT C MOMOLIBK) XEHI-METOK ISl BCEX NMHUKOB BBIIIE
UCXOMHOrO ypoBHA. CKOObI W/WJIM METKH HCIOJNB3YIOTCS MU YKa3aHWs TPYII IHKOB,
COOTBETCTBYIOLIMX OOLIEeMy KOJNUYECTBY THUIIOB HEWTPAJbHBIX, OOIMMX 3apsOHKEHHBIX,
MOHOCHAJIMPOBAHHBIX U AUCUATIMPOBAHHBIX OJIMIOCaXapUua0B.

OITMCAHME U30BPETEHU A

B nacrosimem u3o0pereHnn odecneueHbl KOMIIO3ULMH, coaepskamue anturena k PHO,
umeromue Tsokenyro menb (HC), comepxkamyro SEQ ID NO:36, u nerkyro nenb (LC),
conepskamyro SEQ ID NO:37, a Takxke crmocoObl nmony4yenns Takux anturen k ®HO.

B xoHTeKCTE HACTOSINEro JOKYMEHTA TEPMUHBI «AHTHUTENO K (PaKTOPy HEKPO3a OMyXOJIH
anbgar, «antureno k ®PHOy», «yuacrok anturena k ®PHO» wnn «pparment anrurena k PHO»
u/umm «BapuaHt anturena kK ®HO» u T. . BKmoyaroT 000H 0ok WK MeNnTHA, COAepsKaIlHii

0 MEHbLIEH Mepe 4YacTb MOJIEKYJIbI MMMYHOIJIOOYJINHA, Takyl Kak, 0e3 OrpaHu4eHui, Io
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MEHBIIIeH Mepe OHa onpenesiromas komrmieMeHTapHOCTh (CDR) 065acTh Tskemnol Uit JIErKoi
neny, JuOO ee CBA3BIBAIOLINK JIMTaH] yYacTOK, BapualOenbHas OONacTh TSDKENONW LeNnu WU
JIETKOW 1[eNH, KOHCTAaHTHAasi 00JIaCTh TsDKEJION LeNU WM JIETKOW eI , KapKacHast 00JIaCTh WU
mr00ast UX 4acTh, MO0 MO MEHbIIEH Mepe OAMH y4acTOK peLenTopa WIH CB3bIBAIOIIEro Oenka
®HO, koTOpbIfi MOXHO BCTpauMBaThb B AQHTHUTENO HACTOSIIEr0 M300peTeHHs. Takoe aHTUTENO
HeoOs3aTeNIbHO JIOTIOJIHUTENIPHO BO3ACHCTBYEeT Ha creluUYHbIA JUraHn, Hampumep, Oe3
OTPaHUYEHUH, TAKOE AHTHUTEIO MOIYJUPYET, CHUKAET, MOBBIIIAET, BBICTYNIA€T AHTarOHUCTOM,
BBICTYIIA€T arOHKCTOM, YMEHBIIAET, OCiadsier, OJOKHPYeT, UHIHOUPYET, YHUUYTOKAET W/WIU
NPEMNSTCTBYET 1O MEHbINEH Mepe OJHOW aKTMBHOCTU WM cBsi3biBaHui0 @HO, nmnubo akTuBHOCTH
win cBsi3biBaHuI0 penentopa @HO in vitro, in situ w/uim in vivo. B kadecTBe He MMEKOLIETO
OTpPaHMYUTENBHOIO xapakTepa npumepa npuemiemoe antureno k ®HO, ero ompeneneHHbIi
YyYaCTOK WJIM BapHaHT HACTOALIET0 HM300PETEHHS MOXKET CBSI3bIBATHCS C IO MEHBIIEH Mepe
onHoit monekyinoi @HO unu ee omnpeneneHHbIMU y4acTKaMH{, BapUaHTAMH WM JOMEHAMH.
IIpuemnemoe antuteno k ®HO, ero ompeneneHHbI y4acTOK WJIM BapUaHT MOXET TaKkKe
HeoOs3aTeNbHO BJIMATH HAa MO MEHbIIEH Mepe OAMH BUA akTUBHOCTH win (yHKnun ®HO

2

Hanpumep, Oe3 orpanmuenudi, cunte3 PHK, JHK wmu Oenka, BwicBoOOxknenune DHO

2

curHanmsanuio perenropa P®HO, pacmerienne memOpannoro ®HO, aktuBHocte DHO,
nponykumro  w/mimn  cuate3 PHO. Ilpeamomaraercsi, YTO TEPMHUH «AaHTUTENO» OyIeT
JOTMOJHUTEIBHO OXBAThIBATh AHTUTENA, PArMEHTHI PACIIEIUICHUS, UX OIpe/IeTIeHHbIC YUYaCTKH U
BApUAHTBI, BKJIOYAash MHUMETHKUA aHTUTEN, WM COHAEpPXKaTh YYaCTKU AaHTHUTE], KOTOpbIe
UMHUTHPYIOT CTPYKTYPY W/WJIM (PYHKLHIO aHTUTENA WM €ro ONpPEeleJeHHOro (parMeHTa Win
y4acTKa, BKJIOYasi OHOLETIOUEYHbIE aHTUTENA U X PparMeHThl. PyHKIMOHANBHBIE (parMeHThI
BKJIIOYAIOT  QHTUTEHCBS3bIBAIOIIME  (parMeHThl, KOTOpele  cBs3bBatoTcss ¢ DHO
muiexonuTaromero. Hanmpumep, nszoOpereHne oxBaTbiBaeT (hparMEHThl aHTUTENA, CIIOCOOHBIE
cBszbBaTbesi ¢ ®HO wmnm ero ywactkamu, BKJIO4Yas, Oe3 orpaHuyeHwii, ¢parmentol Fab
(HampuMep, mociie paciieruieHus nananHom), Fab' (Hanpumep, mocie paciuernieH s MerncuHoOM U
YaCTUYHOrO BOcCCTaHOBNeHUs) U F(ab’), (Hampumep, mocie pacuierieHus nencuHom), Facb
(Hampumep, MocJie paciieruieHus mia3MUHoOM), pFc’ (Harmpumep, mociie paciierieH sl ENCHHOM
wiu iasmuaoM), Fd (Hampumep, mocne paciueruieHus MerncuHOM, YaCTUYHOTO BOCCTAHOBJICHHS
u pearperanuu), Fv win scFv (Hanpumep, mony4eHHbIe CrIOcOOaMH MOJIEKYJISIPHONH OUOJIOTHH)
(cm., Harmpumep, Colligan, Immunology, Beie).

Takue ¢parMeHTbl MOryT OBbITh MOJYYEHbI MyTeM (PEPMEHTATUBHOIO PACIIEIUICHHUS,
CHHTE3a WM PeKOMOWHALINH, M3BECTHBIMU B JAHHOW 00JACTH W/WIM OMMCAHHBIMU B HACTOSLIEM
IOKyMEHTe. AHTHTENa MOTYT TaKke ObITh MOJY4YEHbI B Pa3JIMYHBIX YKOPOYEHHBIX (opmax ¢
UCIIOJIb30BAHHEM T'€HOB AHTUTEJ, B KOTOpble ObLTH BBEIECHbI OOUH WM OOJiee CTOIM-KOJOHOB
Ommpke kK 5’ KOHIy OT caiTa €CTeCTBEHHOH OCTaHOBKM. Hampumep, BO3MOXHO CO3JaHUE
KOMOWHHPOBAHHOTO T€HA, KOMUPYIOIIEro y4acToK Tspkenod wnenu F(ab'),, koTopseiii MoskeT
BKIIOUaTh mocnenosatenbHocTu JIHK, xomupyromme nomen CH; w/wnm mapHupHyO o0nacTb
TSDKEJION 1enu. Pa3nuuHble y4acTKH aHTHTENl MOXKHO XUMHYECKH COEAMHSTh OOBIYHBIMH

criocobaMu MJIM MOKHO oJjiy4aTtb B BUAC €AUHOTO Oenka ciocoOaMH reHHOM WHKCHCPUH.
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B KkOHTEKCTE HACTOAIIErO0 NOKYMEHTa TEPMHUH «UEJIOBEYECKOE AHTHTEN0» OTHOCUTCS K
aHTUTENy, B KOTOPOM I10 CYLIECTBY Kaxkaas yacTb Oenka (Hanpumep, CDR, kapkac, nomenst Cy,
Cu (mampumep, Cyl, Cy2 u CH3), wapuup, (Vi, Vu)) ABIseTCS MO CyIIEeCTBY HEUMMYHOTE€HHON
y 4eJIOBEeKa, JIUIIb C HE3HAUUTENbHBIMU U3MEHEHUSIMHU WM BapUALMsIMU MOCIIEI0BATEIbHOCTH.
AHaNOTMYHO aHTHUTENAa OIpefeNeHHOro npumara (oOes3bpsiHa, NaBUaH, MIMMIIAH3E U T. 1),
IpbI3yHa (MBILIb, KPbICA, KPOJHK, MOPCKAsl CBMHKA, XOMSIK U T. I1.) U APYTHX MIIEKOMHMTAFOIIUX
OIIPEAEISIFOT OCOOEHHOCTSIMU AHTHTEJ TAKOT'O BHIA, MOAPONA, PO, MOACEMENCTBA, CEMENCTBA.
XuMepHbIe aHTUTeNA JOMOJHUTEIBHO BKIIIOYAIOT JTI0OYI0 KOMOMHALMIO, YKa3aHHYHO Bbime. M3-
3a TaKUX W3MEHEHWH WM Bapuallii HEoOS3aTeNbHO U MPEANOUTUTENBHO COXPAHSIETCS MU
ociabeBaeT  MMMYHOT€HHOCTb Yy  4YeJOBeKa  MJM  JPYroro  BHJAA  OTHOCHTEJIBHO
HeMOAM(DULIMPOBAHHBIX AaHTUTEN. TakuM 00pa3oM, HEJIOBEUECKOe AHTHTENIO OTJIMYAeTCs OT
XUMEPHOTO WJIM TYMAaHM3MPOBAHHOrO aHTHUTena. Cleayer OTMETHTh, YTO YeJOBEYECKOe
AHTHUTEJIO MOXKET OBbITh CHPONYLHPOBAHO HE OTHOCSIIUMCS K YEJIOBEKY JKHBOTHBIM, JIHOO
NPOKAPUOTUYECKON WM SYKapUOTHYECKOH KIIETKOH, KOTOpas CHocoOHa 3KCIPEeCCHPOBATh
(YHKIMOHAIPHO TIEPECTPOCHHBIE TEHbl HYEJIOBEYECKUX HMMYHOTJIOOYINHOB (Hampumep,
TSDKENYI0  LeMb WM  JIETKyro Lenb). Korma dyenmoBeueckoe aHTHTENO  SIBISIETCS
OJHOLIETIOYEYHBbIM AHTUTEJIOM, OHO MOXET JOMOJHHUTEIbHO COAEPIKaTh JIMHKEPHBIA IMENTHI,
KOTOPBIN OTCYTCTBYET B HATHBHBIX 4eJIOBeUEeCKUX aHTuTenax. Hanpumep, Fv moxer conep:xartb
JVHKEPHBIN TMEeNTHJ, TaKOW Kak OT ABYX A0 OKOJIO BOCBMM OCTATKOB TIJIMLUHA WIH JPYTUX
AMHHOKHCJIOT, KOTOPBII COEIUHSET BapHaOeNbHYI0 OOJIAcTh TSDKENOW LeNnH U BapHaOeNbHYIO
obnacte nerkoil nemu. CuuTaeTcs, YTO Takue JHMHKEPHBIE MENTHIbl MMEIOT YeIOBEUECKOe
IPOUCXOXKIEHHUE.

MoxkHO ~ Takke  TOpuUMeHaTb  Oucmeuuduueckue  (Hampumep,  DuoBody®),
rerepocnenudpuueckre, reTepOKOHBIOTaTHBIE MM NTOJO0HbIE AaHTHTENA, KOTOPbIE MPEACTABIISIOT
co00ll MOHOKJIOHAJIbHBIE, MPEAIIOYTUTEIBHO YEeJIOBEUECKHE MM I'YMAHU3UPOBAHHBIE AHTUTEINA,
oOnanaromue CrneruUIHOCTBIO CBS3BIBAHUS C IO MEHbIIEH Mepe JABYMS Pa3IuYHBIMU
aHTUreHaMu. B naHHOM ciydae ofHa W3 CHeUU(UYHOCTEH CBSI3bIBAHHUS OTHOCHTCSI K IO
MeHblIel Mepe omHomy Oenky ®HO, a nmpyras - k mobomy npyromy antureny. CrocoObl
NOJIy4eHUs] OMCTIeNU(pUUECKUX AHTUTEN U3BECTHBI CIELUAINCTAM B JaHHOHN oOnactu. OObrMHO
PEKOMOMHAHTHASI MPOAYKIHS OUCTIEHN(UIECKUX aHTUTEN OCHOBaHA HAa KOOKCIPECCHH JIBYX Iap
TsSDKeNasi Ienb/Jierkass LelMb WMMYHOIJIOOYJIMHOB, TA€ JB€ TsDKENble Lend O0JafarT
paznmuuabiME Bupamu cnenuduanoctu (Milstein and Cuello, Nature 305:537 (1983)). M3-3a
CJy4alfHOTO pachpeneNieHus] TSDKENbIX U JIETKUX Lenedl MMMYHOTJIOOYJIMHOB 3TH THOPHIOMBI
(xBazpoMbl) 00pa3yroT cMech U3 10 pa3aMYHBIX BO3MOXKHBIX MOJIEKYJI aHTHTEN, I71€ TOJIBKO OJTHA
U3 HUX HMEET NPaBWIbHYIO Oucneunpudeckyro cTpykrypy. OdUncTKa HY)KHOH MOJIEKYJIBI,
KOTOPYIO OOBIYHO BBINOJHAKOT € NOMOWbIO apPuHHON XpomaTorpaduu, MOXKET ObITh
3aTPYAHUTENILHOM M HWMETh HU3KMH BBIXOJI TPOAYKTAa, W sl OOJNerdyeHus MNPOAYKLUU
oucnerpduueckux aHTUTEN ObUTH pa3padOTaHbl Pa3IUYHbIE CTPATETHH.

ITonHOpa3mepHble Oucnenu(pUUEecKne AaHTUTENa MOXKHO IOJIy4YaTh, HANpPHMEp, MyTeM

obmena Fab-nnmeuamu (mnm oOMeHa MONyMOJEKYJIaMH) MEXAY ABYMS MOHOCIELU(PHUECKUMH



21

IBYXBAJEHTHBIMH AaHTUTENAMH, mocpeacTsoM BeeneHuss B CH3-unTepdeiic Tspkenoil nenu B
KQXIOM NOJyMOJIEKyJe 3aMeH, CHOCOOCTBYIOLIMX OOpa30BaHUIO TeTepoauMepa U3 JBYX
MOJIYMOJIEKYJT aHTHUTEJ, MMEIOIIUX Pa3HYI CHeHu(pUIHOCTh, JUOO In Vitro B OECKJIETOYHOM
cpene, nMOO C HCHONb30BaHUEM Kodkcrpeccuu. Peakimst oomena Fab-nneuamm sBisiercs
pe3yJbTaTOM peakUuu AuCyibGUAHONW H30oMepu3aluu M aucconuauuu-acconnanuun CH3-
IOMEHOB. BoccTaHOBJIEHB! TUCYNB(GHUIHBIE MOCTHKH TSDKEJBIX LIETeil B IIapHUPHBIX O0JacTsIX
UCXOAHBIX MOHOcnenuduyeckux antuten. [lomydeHHble CBOOOMHBIE LHUCTEHHBI ONHOTO W3
UCXOJIHBIX MOHOCTIELIM(UUECKUX AaHTHUTET 00Pa3yIOT OUCYIb()UIHBIA MOCTHK TSKEJbIX LeTel C
LIUCTENHOBBIMH OCTaTKAMU BTOPOH HCXOJHOW MOJIEKYJIbI MOHOCHEH(UUECKOro aHTUTENa, U
OHOBPEMEHHO MpoHCXoAuT BbicBOOOXkAeHHe CH3-I0MEHOB HMCXOOHBIX AHTUTEN U
nepedopmupoBanue nyrteM auccoruanuu-acconuauuu. CH3-momensr Fab-mmeu  mokHO
KOHCTPYHPOBATh C BO3MOKHOCTBIO 00€CIeueH s reTepOANMEPHU3aLINK, & He TOMOIUMEPU3ALIUH.
[TonyueHHBII MPOAYKT MpeacTaBisieT codoi Oucnennpuveckoe aHTUTENO, uMeromiee a8a Fab-
rieya WiId MOJYyMOJIEKYJIbl, KaXAble U3 KOTOPBIX MOTYT CBSI3bIBATHCS C OTAEJIBHBIM SIIUTOIIOM.

TepmuH «roMomuMmepu3alus» B HACTOSIIEM IOKYMEHTe OOO3Ha4daeT B3aUMOIEHCTBHE
JBYX TSDKENbIX Lierel, UMEIOLINX HIEHTUYHble aMHUHOKHUCIOTHbIE nocienoBatenbHocTd CH3.
TepmuH «roMoarMep» B HACTOALIEM JOKYMEHTE 0003HAUAeT aHTUTEINO, UMEOIIee ABE TsKEIbIe
L[eNH C UAEHTUYHBIMY AMUHOKHCIOTHBIMU NocenoBaTenbHocTsiMu CH3.

TepmuH «rereponuMepusanysy B HACTOSIIEM JAOKYMEHTE 0003HAuUaeT B3aUMOJEIHCTBHE
ABYX TsDKEJIBIX LieTlel, MMEIOIUX HEeUJEeHTHUUHbIE aMUHOKHUCIOTHbIE nocienosarenpHoct CH3.
Tepmun «rerepopuMep» B HACTOSINEM JOKYMEHTe OOO3HAYaeT AaHTUTENO, HMEIOIIee IBeE
TsKeJIble LIeTH ¢ HEMJAEHTUYHBIMU AMUHOKHUCIOTHBIMU NTocneaosarenbHocTsaMu CH3.

JInst mosydeHus! MOJHOpa3MepHbIX OUCTenU(PHYECKUX AaHTUTEN MOXKHO MCIOJIb30BaTh
CTPATEerui0 «BBICTYI BO BIAAMHY» (CM., HAapuMep, MexayHapoaayro nyomaukamuo PCT Ne WO
2006/028936). Bkpariue BbIOpaHHBIE AMHUHOKHCIOTBHI, oOOpasyrouue uHTepdeiic Mexny
nomeHamu CH3 B uenoseueckom IgG, MOXHO MoaBepraTe MyTalid B MOJIOKEHUSX, BIMSIFOIINX
Ha B3aumozeiicTusi foMeHoB CH3 u TeM caMbiM criocoOCTBOBATH 0OPa30BAHUIO FETEPOIUMEPA.
AMUHOKHCIIOTY € KOPOTKOW OOKOBOH Lembto (BMAaguHA) BBOASIT B TSDKEIYIO LIEMb AHTUTENA,
KOTOpOe crnenu(UYecKr CBSI3bIBACTCS C TMEPBbIM AHTUTCHOM, 4 AMHHOKHUCIIOTY C JJIMHHON
OOKOBOW IeTbI0 (BBICTYII) BBOIIT B TSDKENYIO IIeMb AHTHTENA, KOTOPOE Crenu(uIecKu
CBS3BIBAE€TCS CO BTOPbIM aHTUreHoM. Ilocie CcOBMeCTHOHM JKcCIpecCuM J[BYX aHTHUTEN B
pe3yJibTaTe MNPEANOYTUTENIBHOTO B3aUMOACHUCTBUS TSKENIOW LIENU C «BMNAJUHOW» U TSKEJION
e C «BBICTYNoM» oOpasyercsi rerepoaumep. Ilpumepamu map 3amen B CH3, oOpasyromux
BBICTYII U BIIAAHMHY, SIBJISTIOTCS (YKa3aHO Kak MOANGULIMPOBAHHOE TIOJOKEHHE B IIEPBOM JIOMEHE
CH3 nepBoii Tspkenoit nenu/MoaupuIUpoOBaHHOE MOJIOXKeHne BO BTopoM nomeHe CH3 Bropoii
Tsokenod  nerm):  T366Y/F405A, T366W/F405W,  F405W/Y407A, T394W/Y407T,
T394S/Y407A, T366W/T394S, F405W/T394S u T366W/T366S L368A Y407V.

MoxHO  HCNONB30BaThb  JIpyrHe  CTpaTeruy, Takue Kak  CTUMYJIMpPOBAaHHE
reTepoAuMEPU3ALINY TSDKENBIX LeTIeH ¢ UCMONb30BAHUEM 3JIEKTPOCTATUUECKUX B3aUMOAEHCTBUM

NyTeéM BBCACHUA 3aMCH ITOJIOXKUTCIIBHO 3apSAKEHHBIX OCTATKOB Ha OI[HOI>'I MOBEPXHOCTHU CH3 u
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OTPHULATENBHO 3apsDKEHHBIX OCTAaTKOB Ha Jpyroi nosepxHocty CH3, kak onucaHo B MaTeHTHOM
nyOommkanuu CIITA Ne US2010/0015133; narenrnoit nyommkanmu CIIA Ne US2009/0182127;
nareHTHON mnyOnukauuun CIOA Ne US2010/028637 wmnu marentHod mnyOmukaumu CIOA Ne
US2011/0123532. B npyrux CTpaTervsx reTepoAnMEpU3aLUI MOXXHO CTUMYJHPOBATH IyTEM
CIeAYIOINX 3aMeH (yKa3aHo Moau(pUIMpPOBaHHOE MojokeHue B nepsom nomene CH3 mnepsoii

TSDKEJION 1enw/MonudHuUUpOBaHHOE MOJOXKeHHe BO BTOopoMm noMeHe CH3 BTOpoii Tskenoit

LeTH): L351Y F405A Y407V/T394W, T3661 K392M T394W/F405A_ Y407V,
T366L_K392M_T394W/F405A_Y407V, L351Y_Y407A/T366A_K409F,
L351Y_Y407A/T366V_K409F, Y407A/T366A K409F WU

T350V_L351Y _F405A Y407V/T350V_T366L K392L. T394W, kak OmMCaHO B MAaTEHTHOH
nyomukaiuu  CIITA Ne US2012/0149876 wunu  mnatentHou nyOnukammm CIITA  Ne
US2013/0195849.

B nomonHeHWe K BBINEONUCAHHBIM criocobaM OucrermuduyecKkrne aHTHTENa MOKHO
co3l1aBaTh in Vvitro B OECKJIETOYHON Cpeie MOCPEACTBOM BBEIECHUSI ACHMMETPUYHBIX MyTaLUH B
CH3-yuacTkax [BYX MOHOCHEIM(PUYECKHX TOMOJHUMEPHBIX AaHTUTEN U  00pa30BaHUs
OoucrierpuuecKux reTepoANMEPHBIX AaHTUTEN U3 JIBYX HCXOAHBIX MOHOCTEUH(UUECKUX
TOMOJMMEPHBIX AHTHTEN B BOCCTAHOBUTENBHBIX YCJIOBHSX, UYTO CIIOCOOCTBYET HM30MEpHU3ALUH
OUCYIb(UIHONW CBSI3M, B COOTBETCTBHH CO CIOCOOAMH, OINUCAHHBIMH B MyOJUKAI[UU
MEXIyHApOOHOH mareHTHOW 3asiBkm Ne  WO2011/131746. B cmocobax  mepBoe
MOHOCTIELIU(PHUECKOE JIBYXBAJEHTHOE aHTUTEJIO M BTOPOE MOHOCTIELN(UIECKOE BYXBAJIEHTHOE
AHTUTEJIO KOHCTPYHUPYIOT C BO3MOKHOCTBIO OOJIAZlaHUsl OIpENeIEHHbIMU 3aMEHAMU B JIOMEHE
CH3, cnocoOcTByOmUMHI CTaOMIBHOCTH TeTEpOIUMeEpa, AHTHUTENa HHKYOUPYIOT BMECTE B
BOCCTAHOBUTEINIBHBIX YCIIOBUSX, JOCTATOYHBIX AJIs1 0OECIeueH!s MOABEPXKEHHOCTH [IUCTEMHOB B
IIAPHUPHOH o0JacTH HM30Mepu3alMu  AUCYJIbOUAHOW CBSI3W, TOJNy4Yash TakuM oOpa3om
Oucneunduueckoe aHTUTENO B pe3yibraTe oOMeHa miedamu Fab. YcinoBust nHKyOauuyu MOKHO
ONTUMAJILHO BO3BpAllaTh K HEBOCCTaHaBIWBarOmKMM. K mnpuMmepaM TPUTOAHBIX IS
WCTIOJIb30BAHUSl BOCCTAHABJIMBAIOIIMX AareHTOB OTHOCATCS 2-Mmepkantostuiamul (2-MEA),
mutnorpenton (DTT), muruospurpuron (DTE), rayrartuon, tpuc(2-kapbokcustun)pochun
(TCEP), L-uuctenH u OeTa-MepKanTO3TAHOJ, MPENNOYTHTEIbHO BOCCTAHABJIMBAIOIINA areHT
BbIOpaH W3 TPYMIbL, COCTOSALICH H3: 2-MEPKaNTOITHIIAMHHA, TUTHOTpEHTONa U Tpuc(2-
kapookcmTIn)pochuna. Hampumep, MOXKHO HCMONB30BATH HHKYOMPOBAaHWE B TEUEHUE IIO
MeHbuIeld Mepe 90 MuH npu Temneparype no MeHblueil mepe 20 °C B IpUCYTCTBUU 11O MEHBLIEH
mepe 25 MM 2-MEA unu B npucyrcTBuM no MeHbiued mepe 0,5 MM nutuotpeuTosa Ipu
yposne pH 5-8, nanpumep npu pH=7,0 unu npu pH=7,4.

Cremnduunpie k. PHO anrurena (takke HaspBaemble aHtutenamu k @PHO),
UCTIONB3YEMBIE B CIOCO0aX M KOMIIO3MIUSX HACTOALIEr0 M300PETEeHUs, MOTYT HEOOS3aTEeNbHO
XapaKTepU30BaTbCsl BBICOKOH aduHHOCTBIO cBsidbiBaHus ¢ PHO, rme HeoOs3aTenbHO U
NPEATIOUYTUTENIEHO OHU UMEIOT HU3KYI0O TOKCUYHOCTh. B yacTHOCTH, B HacTosieM n300peTeHnn
UCTIONB3YIOT aHTUTEJIO, ONPEAENeHHbIH (ParMEeHT WM BapHaHT M300pETEeHUs, Ti€ OTAENIbHbIE

KOMIIOHEHTBI, Takhe Kak BapuadenbHas O0OJIaCTh, KOHCTAHTHAash OOJacTb U Kapkac, IO
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OTAENBbHOCTH W/HWIIM B COBOKYITHOCTH, HEOOs3aTeIbHO W MPEONOYTHTENbHO HMEIOT HHU3KYHO
UMMYHOT€HHOCTb. AHTHUTENA, KOTOPbIE MOXKHO HCIOJB30BAaTh B M300pETEHHH, HEOOS3aTENbHO
XapaKTEePU3YIOTCS CIIOCOOHOCTBIO OKa3bIBaTh JieueOHOE NefiCTBHE Ha NAalMEeHTOB B TEYEHHE
NPOIOJLKUTEIBHOTO MEPUOJIA € MOAJAOIIUMCS U3MEPEHUI0 OCNabIeHeM CUMIITOMOB U HU3KOM
W/Wnn pueMiIeMoil TOKCHYHOCThI0. Huskas nimm nomycruMas HMMYHOT€HHOCTD W/WIJIH BBICOKAs
apduHHOCTD, a Takke ApPyrue MpUeMIIeMble CBOMCTBA MOTIYT CHOCOOCTBOBATH JOCTHIKEHHUIO
TepaneBTHUECKUX pe3ysbTaToB. [log «HU3KONH MMMYHOT€HHOCTBIO» B HACTOSINEM JOKYMEHTE
MOHUMAKOT UHAYKIHIO 3HaunMbIXx oTBeToB aHTuTe] HAHA, HACA nnin HAMA y mMeHee OKoJio
75% WM TPEANOUYTHUTENHHO y MeHee OKoJo 50% MOoNy4aroInuX JIeYeHHUEe MAlHeHTOB, H/MJIH
UHAYKLIHUIO HU3KUX THTPOB Yy TMOJYYAOIIMX JIeYeHHe TMalueHToB (MeHee okojo 300,
NPEATNIOYTUTENIbHO MeHee Okojio 100, mo pesynapTataM H3MEpPEeHHs HMMYHO(pEPMEHTHBIM
aHAJM30M C JBOWHBIM aHTuUreHom) (cM. myoOsukauumto Elliott et al., Lancet 344:1125-1127
(1994), koTOpasi MOJHOCTHIO BKJIFOYEHA B HACTOSIIHMHA JOKYMEHT IyTEM CCBLIKH).

ITone3nbie cBoiicTBa. BrlneneHHble HYKIEWHOBBIE KHCIOTHI HACTOSIIETO H300pETEHHS
MO>KHO HCIOJIb30BaTh AJiA NMPOAYKIMHU IO MeHbliell mepe oaHoro antutena k ®HO , unu ero
OTIPENENIEHHOr0 BapHaHTa, KOTOPbIe MOJKHO MCITONIb30BATh ISl onpeneneHus 3ddexra B kieTke,
TKaHH, OPTaHe WJIN Y JKUBOTHOTO (BKJIOYAsh MIJIEKOTIMTAIOIINX M YEJIOBEKA), U TUATHOCTUKH,
OTCJIC)KUBAHMS, MOIYJUPOBAHMS, JIEUEHUs, OCIa0JIeHUs, NMPOPUIAKTUKA BO3HUKHOBEHHUS HIIH
IJsl YMEHBLIEHHs] CHMIITOMOB IO MeHblueill Mepe onaHoro csszaHHoro ¢ @HO cocrosHus,
BbIOpaHHOTO U3, 0€3 OrpaHWYeHuH, 10 MEHbIIeH Mepe OAHOTO M3 MMMYHHOTO HapyIIEHUs WU
3a00neBaHMs, CEpPAEYHO-COCYAUCTOrO HApyIIEeHUs WM 3a0ojeBaHus, WH(PEKLIHOHHOTO,
3JI0KQYE€CTBEHHOT'O W/WUJIM HEBPOJIOTHYECKOTO HAPYIIEHUS WIIH 3a00JI€BaHMSI.

Takoit crioco0 MoXxeT BKIIOUaTh BBeAeHUE 3((HEKTHBHOTO KOJIMYECTBA KOMITO3ULIMU WIIH
(apMaleBTHUECKONW KOMITO3HUIIMU, CONEpKalel mo MeHbineil Mepe oaHo antuteno k ®HO, B
KJIETKY, TKaHb, OpraH, OPTraHM3M >KHBOTHOI'O WJIM IAIlMEHTa, KOTOPhIM Tpedyercss Takoe
MOJYJHPOBAHUE, JIEYCHUE, OCIa0ieHne, NPEeNOTBPAIleHUe WM YMEHbLICHHE CHUMIITOMOB,
3¢ dexToB mwiu MexaHu3MOB. D(HPEKTHBHOE KOMUYECTBO MOKET COAEpPIKaTh KOJHYECTBO OT
okojio 0,001 mo 500 Mr/kr mist OXHOKpPATHOTrO (Hampumep, OOJIFOCHOTO), MHOTOKPATHOTO HJIH
HETPEPBIBHOTO BBEACHUS, WM JJIsI JOCTHKEHHS] KOHLEHTpAuu B CbiBOpoTKe Kposu 0,01-5000
UI/MJI TIPH  ONHOKPAaTHOM, MHOTOKPATHOM WJIM HENPEPbIBHOM BBEACHUH, WIH JHOOO0H
3¢ (eKTUBHBI HMHTEPBAN MJIM 3HAYEHHE, KAaK YCTAHOBJICHO U OINPENEIeHO C NMPUMEHEHHEM
U3BECTHBIX CIIOCOOOB, OMHMCAHHBIX B HACTOALIEM JOKYMEHTE WJIM M3BECTHBIX CIEIHAJFCTaM B
cootBercTBYOLIHX 0OnacTsax. Cepuiku. Bee muTnpyemMble B HACTOSIIEM JOKYMEHTE MyOInKaluu
WM TIaTeHThI MOJHOCTHIO BKJIFOYEHbl B HACTOALIUI JOKYMEHT IyTE€M CChLUIKH, MOCKOJbKY OHH
MOKa3bIBAIOT YPOBEHb PA3BUTHsI HA MOMEHT HACTOSILETr0 M300peTeHHs W/HIIN MPEeNOCTaBIISIOT
ONMHCAaHUe W HEOoOXOAMMYyK HH(pOpMAIUIO sl HacTtosimero m3odperenus. K mybmukanmsm
OTHOCATCS JMIOObIe HaAyYHbIE UM MATEHTHbIE MyOIUKALUK, W JIF00as nHPOpMALHs, JOCTYITHAS
Ha JFOOBIX HOCUTEISIX, BKJIFOUAsi BCE (POPMATHI 3arMCH, 3JEKTPOHHBIE M IMeYaTHbIE (POpPMAThI.
Crnenyrouye HIKe UCTOYHUKHU TMOJHOCTBIO BKJIIOUEHBI B HACTOSIIIUN JOKYMEHT IyTEM CCBUIKU:
Ausubel, et al., ed., Current Protocols in Molecular Biology, John Wiley & Sons, Inc., NY, NY
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(1987-2001); Sambrook, et al., Molecular Cloning: a Laboratory Manual, ond Edition, Cold
Spring Harbor, NY (1989); Harlow and Lane, Antibodies, a Laboratory Manual, Cold Spring
Harbor, NY (1989); Colligan, et al., eds., Current Protocols in Immunology, John Wiley & Sons,
Inc., NY (1994-2001); Colligan et al., Current Protocols in Protein Science, John Wiley & Sons,
NY, NY, (1997-2001).

AHTHTEJa HacTosimero us3obpereHusi. Ilo menbineii mepe onHo antureno k ®HO
HacTosiIero n3o0pereHus, coaepxatiee Bce BapuadenpHbie oonactu CDR tsxenoit nenu SEQ
ID NO:1, 2 u 3 w/unu Bce BapuadenpHbie obnactu CDR nerkoit nenu SEQ ID NO:4, 5 u 6,
MOKHO HeOOsI3aTENIbHO TOJy4YaTh C TOMOIIBIK) KJIETOYHOW JIMHUM, CMEIIAHHOW KJIETOYHOM
JUHUH, WMMOPTAJU30BAHHONW KJIETKH WJIM KJOHAJBHOH TOMYJSILMA WMMOPTATHM30BAHHBIX
KJIETOK, KaK XOPOIIO M3BECTHO CMELHUATUCTaM B NaHHOU oOnactu. CM., Hampumep, MyOIuKauu
Ausubel, et al., ed., Current Protocols in Molecular Biology, John Wiley & Sons, Inc., NY, NY
(1987-2001); Sambrook, et al., Molecular Cloning: a Laboratory Manual, ond Edition, Cold
Spring Harbor, NY (1989); Harlow and Lane, Antibodies, a Laboratory Manual, Cold Spring
Harbor, NY (1989); Colligan, et al., eds., Current Protocols in Immunology, John Wiley & Sons,
Inc., NY (1994-2001); Colligan et al., Current Protocols in Protein Science, John Wiley & Sons,
NY, NY, (1997-2001), xaxknast U3 KOTOPBIX IOJHOCTBIO BKJIFOUEHA B HACTOSIINN JOKYMEHT
MyTEM CCBUIKH.

UenoBeueckne aHTHUTENA, crenuduuHble kK uenoBeueckuM Oenkam PHO wmmm ux
¢dbparmMeHTam, MOKHO MOJIy4aTh B OTBET Ha COOTBETCTBYIOIIHUI UMMYHOT€HHBIN aHTUTEH, TAKOU
Kak BoigesneHHbl 0enok @HO w/umm ero y4acTok (BKIIFOYAsi CHHTETUYECKUE MOJICKYJIbI, TAaKHUe
KaK CHHTeTH4eckue nentunabl). [pyrue cneunduunbie iy oOume aHTUTENIa MIIEKOIMUTAOLINX
MOKHO TIOJy4aTh aHajJoru4dHbiM oOpa3oMm. [lonydyeHWe WMMMYHOT€HHBIX AaHTHIE€HOB U
MPOAYKIHIO MOHOKJIOHAJIBHOTO aHTHTE A MOYKHO BBIMOJIHATH JIFOOBIM MPHEMJIEMBIM CITOCOOOM.

B omgHom moaxome ruOpHIOMYy — TMOJYHAKOT MyTE€M  CIMSHUS — TPUEMIIEMOM
UMMOPTAIM30BAHHON KJIETOYHOH JIMHUU (HampuMmep, KJIETOUHOW JIMHUM MHUENIOMbI, TaKOH Kak,
0e3 orpanunuenuii, Sp2/0, Sp2/0-AG14, NSO, NS1, NS2, AE-1, L.5, > 243, P3X63Ag8.653, Sp2
SA3, Sp2 MAIL Sp2 SS1, Sp2 SAS, U937, MLA 144, ACT 1V, MOLT4, DA-1, JURKAT,
WEHI, K-562, COS, RAJIL, NIH 3T3, HL-60, MLA 144, NAMAIWA, NEURO 2A, wnu 1. 11,
WIH T€TePOMUJIOMBI, TIPOAYKTHI WX CIUSHUS, WU JIIOOYVIO KJIETKY, WJIM THOPUIHYIO KIIETKY,
MPOU3BOMHYIO W3 HUX, WIH JIIOOYI0 APYTYH MPHEMIIEMYIO KJIETOYHYIO JIMHUIO, U3BECTHYIO B
nanHou obnmactu. Cwm., Hampumep, www. atcc.org, www. lifetech.com. u T 1, rne
AHTUTEJIONPONYLUPYIOIIHE KJIETKH, TaKhe Kak, Oe3 OrpaHWYeHUl, BbIICJICHHbIE WJIH
KJIOHHPOBAHHBIE KJIETKH CEJIe3eHKH, nepudeprudeckoii KpoBH, JTUM(BI, MUHAAIUH WU IPYTrHe
UMMYHHBIE WJIM  KJIETKH, conepkamiue B-xjerku, wnm JroOble  JApyrue  KJIETKH,
SKCTPECCUPYIOIINE KOHCTaHTHBIC, WM BapualenbHble, WM KapkacHeie, wi CDR-
MOCJIEOBATEIbHOCTH TSDKEJIOW WM JIETKOM LENU, B BUJE 3HIOIEHHOM WIM IeTepOJOTHYHOU
HYKJIEHHOBOW KHUCJIOTBI, B BUI€ PEKOMOMHAHTHBIX WJIH SHIAOTEHHBIX, OTHOCSIINXCS K BHPYCaM,
OakTepusiM, BOJOPOCIAM, MPOKAapHOTaM, aM(puOHsIM, HACEKOMBIM, pENTIIHSAM, pbIOaM,

MIICKOIMUTAIOLHUM, TIPbI3yHaM, JIOIIAAAM, IITHULAM, KO3aM, OBLAM, IIpHUMATaM, 3yKapuoTaM
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resomubix JIHK, x/IHK, pJAHK, muroxongpuanpusix JAHK wnu PHK, JJHK wmm PHK
xjaopomactos, rsiPHK, MPHK, TPHK, ongHO-, IBYX-UH TpexLenoYeyHbIX, THOPHIN3UPOBAHHbIX

U T. 1., Win 1o0bIx ux komOuHanmii. Cm., Harpumep, Ausubel, Boie, u Colligan, Immunology,
BBILIIE, [IaBa 2, TOJIHOCTHIO BKJIFOUEHHBIE B HACTOSALINN JOKYMEHT IyTeM CCBIJIKH.

KrneTtku, mpoayuupyrouue aHTUTeNa, MOXHO Takke IMOJydaTb M3 nepudepuueckoin
KPOBHU MJIM IPEANIOYTUTENIPHO U3 CEeNIE3€HKH WM JIMM(ATUUECKHX Y3JI0B YeJIOBEKA UM JPYTHX
NPUEMJIEMBIX JXMBOTHBIX, KOTOpbIE OBUIM MMMYHHM3HPOBAHBI MHTEPECYIOIIUM aHTHreHOM. Jlis
SKCIPECCUM T'€TePOJIOrMYHON WIJIM SHAOT€HHON HYKJIEMHOBON KHUCJIOTBI, KOAUPYIOLIEH aHTUTETIO,
€ro OIpelesieHHbI (pParMeHT WJIM BapUAaHT HACTOSALIETO HM300PETEHHs, MOXHO TaKXkKe
UCTIOJIB30BATh JIFOOYIO NPYTYI0 MPUEMIIEMYIO KJIETKY-X03siuHa. CnuTbie KJIeTKU (TUOPUIOMBI)
WIA PEKOMOWHAHTHBIE KJIETKH MOXKHO BBIIEJATh C TIOMOIIBK CEJEKTHBHBIX YCJIOBHI
KYJIbTUBHPOBAHUSL WJIM IPYTUX M3BECTHBIX MPHEMJIEMbIX CIIOCOOOB W KJIOHHPOBATH IyTEM
NPEAEbHOTO Pa3BEeNeHHs WM COPTHPOBKH KJIETOK WJIHM APYTUX M3BECTHBIX criocoboB. Kierkwy,
NPOAYLMPYIOLINE aHTUTeNa ¢ TpeOyeMol creruUIHOCTBIO, MOTYT ObITh BBIOPAHBI C ITOMOLIBIO
npuemjieMoro aHanusa (Hampumep, UDA).

MO’KHO IPUMEHATh APYrUe MpUeMIIEMble CITOCOObI MPOAYKIMH FITH BbIIEICHUS] aHTUTEI
Tpedyemoii cienupUIHOCTH, BKIIOUAsi, 0€3 OrpaHUYeHH, CrIOCOObI 0TOOpPa PEeKOMOWHAHTHOTO
aHTHUTeNa M3 OMONMOTEKHM NMENTHAOB MM OenkoB (Hampumep, 0e3 orpaHuYeHuil, OMOIHOTEKH
nucriest 6akrepuodaros, pudocom, omuronykneornnos, PHK, k/IHK wumu T. m.; Hanpumep,
npomusBoncTBa  kommanmii  Cambridge antibody  Technologies, rp. KemOpumxkump,
BenukoOpuranus; MorphoSys, ¢. Mapruncpaiia/k. [Tnanerr, ['epmanust; Biovation, r. AGepnuH,
Mlornannus, BenukoOpuranms; Biolnvent, r. Jlyan, IIeeums; Dyax Corp., Enzon,
Affymax/Biosite; Xoma, r. bepxiu, mrar Kamudopuusa, CIIA; Ixsys. Cm., Hanpumep, EP
368,684, PCT/GB91/01134; PCT/GB92/01755; PCT/GB92/002240; PCT/GB92/00883;
PCT/GB93/00605; US 08/350260 (12.05.94); PCT/GB94/01422; PCT/GB94/02662;
PCT/GB97/01835; (CAT/MRC); W090/14443; W090/14424; W090/14430; PCT/US94/1234;
WO092/18619; WO96/07754; (Scripps); EP 614 989 (MorphoSys); W095/16027 (Biolnvent);
WO088/06630; WO090/3809 (Dyax); US 4,704,692 (Enzon); PCT/US91/02989 (Affymax);
WO089/06283; EP 371 998; EP 550 400; (Xoma); EP 229 046; PCT/US91/07149 (Ixsys), wiu
CTOXACTHYECKH MOJy4eHHBIX enTunoB wim Oenkos - US 5723323, 5763192, 5814476, 5817483,
5824514, 5976862, WO 86/05803, EP 590 689 (Ixsys, B Hacrosimee Bpemsi, Applied Molecular
Evolution (AME); Bce BKIFOYEHBI B HACTOSIIIUN JOKYMEHT IYTEM CCBUIKH), WJIH CIIOCOOaMH,
OCHOBaHHBIMH Ha WMMYHH3alUH TPAHCTeHHBIX >KUBOTHBIX (Hampumep, mbiuer SCID, cwm.
Nguyen et al., Microbiol. Immunol. 41:901-907 (1997); Sandhu et al., Crit. Rev. Biotechnol.
16:95-118 (1996); Eren et al., Immunol. 93:154-161 (1998), kaxxgast myOJUKaLUs MOJTHOCTHIO
BKJIFOUEHA B HACTOSLIMHA JOKYMEHT IyTEM CChUIKU, KaK M CMEKHbIE MTATEHTHI U 3asIBKU ), KOTOPBIE
CHOCOOHBI TPONYLUPOBATh HA0OP YENOBEUECKUX AHTHTEN, KaK H3BECTHO CHELUAINCTaM B
JaHHOW OOJIACTH W/WJIM OMHCAHO B HACTOALIEM JOKyMeHTe. Takue crmocoObl BKJIOHAKOT, 0e3
orpannueHui, pudocomuniii qucrieit (Hanes et al., Proc. Natl. Acad. Sci. USA, 94:4937-4942
(May 1997); Hanes et al., Proc. Natl. Acad. Sci. USA, 95:14130-14135 (Nov. 199%));
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TEXHOJIOTUU TPOAYKLUU AHTUTE]I W3 OJUHOYHOM KIETKH (Hampumep, CIOoco0 IMONydeHHs
anTuten u3 orodpanHbix JuMpouutoB (SLAM) (marenr CIIA Ne 5,627,052, Wen et al., J.
Immunol. 17:887-892 (1987); Babcook et al., Proc. Natl. Acad. Sci. USA 93:7843-7848 (1996));
MHUKPOKAIUIIO B reje U nportounyro nuromerpuro (Powell et al., Biotechnol. 8:333-337 (1990);
One Cell Systems, r. Kemopumk, mrat Maccauycerc, CIIA; Gray et al., J. Inm. Meth. 182:155-
163 (1995); Kenny et al., Bio/Technol. 13:787-790 (1995)); ot6op B-knetok (Steenbakkers et
al., Molec. Biol. Reports 19:125-134 (1994); Jonak et al., Progress Biotech, Vol. 5, In Vitro
Immunization in Hybridoma Technology, Borrebaeck, ed., Elsevier Science Publishers B.V.,
Amsterdam, Netherlands (1988)).

Kpome Toro, MOXHO MPUMEHSITh M XOPOLIO U3BECTHBIE CIIELIHATUCTAM B JAHHOH 00JacTu
CHOCOOBI KOHCTPYUPOBAHMS WM TYMAHU3ALUN HEYEJIOBEUECKUX MIIH YeJIOBEYeCKHX aHTuTel. I1o
CYLIECTBY T'YMaHHW3UPOBAHHOE WM MOAMU(HUIIMPOBAHHOE F€HHOH WH)KEHEPUEH aHTUTENO0 MMEEeT
OIWH WK OoJiee aMMHOKHCIIOTHBIX OCTATKOB W3 HMCTOYHHMKA, HE OTHOCSINEroCsl K YEJIOBEKY,
Harnpumep, 0e3 OrpaHHYEHHH, MBI, KPbICHL, KPOJIMKA, pUMara (HUCKJIIOYas YeJIOBEKa) WU
APYTUX MJIEKOMUTAKIUX. JTH aMHUHOKHCIIOTHbIE OCTATKH YeJIOBEYECKOTO MPOUCXOXKIEHUS
YacTO HA3bIBAIOT «HUMIIOPTHPOBAHHBIMUY» OCTATKAMH, IIOCKOJBKY HUX OOBMHO OepyT u3
«UMITOPTUPOBAHHBIXY» BaPHAOENbHBIX, KOHCTAHTHBIX WM APYTUX JOMEHOB HW3BECTHOH
YeJI0BEYEeCKON MOCIEA0BATENbHOCTH.

H3BecTHBIE MOCIENOBATENPHOCTH Ig uenoBeka OmMcaHbl BO MHOXKECTBE MyONMKauui U
Be0-CaliTOB, HAIIPUMEP:

www. ncbi.nlm.nih.gov/entrez/query.fcgi;

www. atcc.org/phage/hdb.html;

www. sciquest.com/;

www. abcam.com/;

www. antibodyresource.com/onlinecomp.html;

www. public.iastate.edu/~pedro/research_tools.html;

www. mgen.uni-heidelberg.de/SD/IT/IT .html;

www. whfreeman.com/immunology/CHO5/kuby(5.htm;

www. library.thinkquest.org/ 12429/Immune/Antibody.html;

www. hhmi.org/grants/lectures/1996/vlab/;

www. path. cam.ac.uk/~mrc7/mikeimages.html;

www. antibodyresource.com/;

www. mcb.harvard.edu/BioLinks/Immunology.html.

www. immunologylink.com/;

www. pathbox.wustl.edu/~hcenter/index.html;

www. biotech.ufl.edu/~hcl/;

www. pebio.com/pa/340913/340913.html;

www. nal.usda.gov/awic/pubs/antibody/;

www. m.ehime-u.ac.jp/~yasuhito/Elisa.html;

www. biodesign.com/table.asp;
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www. icnet.uk/axp/facs/davies/links.html;

www. biotech.ufl.edu/~fccl/protocol.html;

www. isac-net.org/sites_geo.html;

www. aximtl.imt.uni-marburg.de/~rek/AEPStart.html;

www. baserv.uci.kun.nl/~jraats/links1.html;

www. recab.uni-hd.de/immuno.bme.nwu.edu/;

www. mrc-cpe.cam.ac.uk/imt-doc/public/INTRO.html;

www. ibt.unam.mx/vir/V_mice.html; imgt.cnusc.fr:8104/;

www. biochem.ucl.ac.uk/ ~martin/abs/ index.html; antibody.bath.ac.uk/;

www. abgen.cvm.tamu.edu/lab/

www. abgen.html;

www. unizh.ch/~honegger/AHOseminar/Slide01.html;

www. cryst.bbk.ac.uk/ ~ubcg07s/;

www. nimr.mrc.ac.uk/CC/ccaewg/ccaewg.htm;

www. path.cam.ac.uk/~mrc7/humanisation/TAHHP.html;

www. ibt.unam.mx/vir/structure/stat_aim.html;

www. biosci.missouri.edu/smithgp/index.html;

www. cryst.bioc.cam.ac.uk/~fmolina/Web-pages/Pept/spottech.html;

www. jerini.de/frproducts.html;

www. patents.ibm.com/ibm.html.Kabat et al.,

Sequences of Proteins of Immunological Interest, U.S. Dept. Health (1983), xaxxnbrii u3
KOTOPBIX MOJHOCTBIO BKJIFOUEH B HACTOSILIMM JOKYMEHT IIyTE€M CCBLIKU.

Kax wu3BecTHO cmneumanucraM B JaHHOH 0OJacTH, Takue MMIIOPTHPOBAHHBIE
NOCJIEA0BATENBHOCTH MOXHO IPUMEHATD AJI CHIDKEHHUsT UMMYHOT€HHOCTH WUJIM ISl CHUKEHMS,
YCWICHUs] WM MOAWU(UKAIMU CBSI3bIBAaHMSA, a(Q(PUHHOCTH, CKOPOCTH AaCCOLHMALUH, CKOPOCTH
OUCCOLMALINY, aBUAHOCTH, CHEUMMUYHOCTH, TMepHoAa TOJMYKM3HH WM JIOOOH Ipyroi
npuemjemMoil xapaktepucTuku. Kak mpaBusio, COXpAHSIOTCA LEIUKOM WM YacTHYHO
HeueJloBeueckue WiIM dYenoBedeckue mnocinenoBarenpHocTu CDR, a  HedenoBeueckue
NOCJIEIOBATEIbHOCTH BapUaOENIbHBIX U KOHCTAHTHBIX O0JIACTEeH 3aMEIar0T YeJIOBEYECKIMHU FLITH
APYTUMH aMHHOKHCJIOTAMHU. AHTUTENA MOTYT TakKe ObITh HEOOsI3aTeNIbHO I'YMaHH3UPOBAHBI C
COXpaHEHHEM BBICOKOH a(pPUHHOCTH K aHTUTEHY M JAPYrHX ONAaronmpUsTHBIX OHWONOTHYECKUX
CBOMCTB. /Iyl MOCTHIKEHUS] STOW eI TYMAaHH3UPOBAHHBIC AHTUTEIA MOMKHO HeoOs3aTeNbHO
MOJIy4aTh B MPOLIECCE aHAIM3a UCXOAHBIX MOCIEA0BATEIbHOCTEN U PA3IMUHbIX KOHLENTYalbHbIX
IYMaHU3UPOBAHHBIX TMPOAYKTOB C IMOMOLIBKO TPEXMEPHBIX MoOJeJel HCXOAHBIX H
I'YMaHU3UPOBAHHBIX TMOCJIEAOBATENIbHOCTEH. TpexMepHble MO HMMYHOTJIOOYJINHA SIBIISTFOTCSI
OOIIEeNOCTYMTHBPIMH W M3BECTHBIMHM  CIIEHANUCTaM B AaHHOW obOmactu. CyliecTByIOT
KOMITBIOTEPHBIE MPOTPAMMBI, AEMOHCTPHPYIOIIHE U OTOOpaKAIOLINE BEPOSTHBIE TPEXMEPHBIE
KOH(QOpPMaLMOHHbIE  CTPYKTYpPbl  BBIOPAHHBIX  IOTEHLUHUAJIBHBIX  IOCJIEAOBATENBHOCTEMH
ummyHornoOynuHa. MccnenoBanne 3THX M300pakeHUI MO3BOJSIET aHAIM3HPOBATH BEPOSTHYIO

POJIb OCTaTKOB B ()YHKLIMOHHPOBAHUHM UMMYHOTJIOOYJIMHOBOH MOCJIENOBATEIbHOCTH KaHIUAATA,
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T. €. MPOBOAUTH AHAJINU3 OCTATKOB, KOTOPbIE BJIUAIOT Ha CHOCOOHOCTH MMMYHOTJIOOYJIHMHA
KaHAMJaTa CBA3BIBATH CBOM aHTUreH. Takum oOpasom, ocratku FR moryT ObiTh BbIOpaHBI H
CKOMOWHHMPOBAHBI U3 KOHCEHCYCHOW M MMIIOPTHPOBAHHOW IOCJIEAOBATEIbHOCTEH TaK, YTOOBI
MOJIyYUTh TPeOyeMYyI0 XapaKTEepHUCTHUKY AaHTHUTENA, TAKyI KaK IOBBINEHHYIO apPUHHOCTH K
nenesoMy (-biM) antureny (-am). B nemom ocratku CDR HanpsiMyro 1 B OY€Hb 3HAYUTEIBHOM
CTENEHU BJIMSIIOT HA CBSI3bIBAHWE C AHTUI'€HOM. | 'yMaHM3aLUI0 WM KOHCTPYHUPOBAHUE AHTUTEN
HACTOSIIIEr0 N300pETEHHsI MOKHO BBITIOJIHATH C MIOMOLIBIO JIFOOOTO U3BECTHOTO CIOCo0a, TAaKOTo
Kak, 0e3 orpaHuueHui, crocod, ommcaHHbii B: Winter (Jones et al., Nature 321:522 (1986);
Riechmann et al., Nature 332:323 (1988); Verhoeyen et al., Science 239:1534 (1988)), Sims et
al., J. Immunol. 151: 2296 (1993); Chothia and Lesk, J. Mol. Biol. 196:901 (1987), Carter et al.,
Proc. Natl. Acad. Sci. U.S.A. 89:4285 (1992); Presta et al., J. Immunol. 151:2623 (1993),
nateHtax CIITA Ne: 5723323, 5976862, 5824514, 5817483, 5814476, 5763192, 5723323,
5,766886, 5714352, 6204023, 6180370, 5693762, 5530101, 5585089, 5225539; 4816567, PCT:
US98/16280, US96/18978, US91/09630, US91/05939, US94/01234, GB89/01334, GB91/01134,
GB92/01755; W090/14443, W090/14424, W090/14430, EP 229246, rune kaskablil MOJIHOCTHIO
BKJIFOYEH B HACTOSIIIUN TOKYMEHT MyTE€M CChUIKH, BKJIFOUAsi MPUBEICHHBIC B HEM CCBUIKH.

Antuteno k ®HO MOXHO Takike HeOOs3aTeNIbHO CO3/1aBaTh IMyTeM HMMYHU3AUU
TPAHCTEHHOTO >KUBOTHOrO (HANPHWMEpP, MBIIIH, KPBICHI, XOMsKa, MpUMaTa (3a HCKIIOYEHUEM
YeJIoBeKa) U T. I1.), CIIOCOOHBIX MPOMYLHPOBATh HAOOP YEIOBEUECKHX AHTUTEJN, KaK OMUCAHO B
HACTOSLIEM JOKYMEHTe W/WJIM KakK HM3BEeCTHO Cclenuajucram B maHHOW obmactu. Kierkwy,
KOTOPbIE MPOAYLHUPYIOT uenoBedeckue anturena k ®HO, MOXKHO BbIIENATh U3 OpraHU3Ma TaKUX
JKUBOTHBIX M HWMMOPTAJIN30BATh C HCIIONB30BAHUEM MPHEMJIEMBIX CIIOCOOOB, TaKUX Kak
OMNHMCAHHBIE B HACTOALLIEM JOKYMEHTE.

TpaHCreHHBIX MbIIIEH, KOTOPble MOTYT MPOIYLHUPOBATH HAOOP YENIOBEUECKUX AHTUTEII,
CBSI3BIBAIOIIUXCS C YEJOBEYECKMMHU AHTUT€HAMH, MOJKHO CO3/1aBaTh M3BECTHBIMH CIOCOOAMHU
(Hampumep, Oe3 orpaHudenwuii, ommucaHHbiMH B mateHtax CIIA Ne: 5,770,428, 5,569,825,
5,545,800, 5,625,126, 5,625,825, 5,633,425, 5,661,016 u 5,789,650, Beinanubix Lonberg et al.;
BbiaHHbIX Jakobovits et al. WO 98/50433, Jakobovits et al. WO 98/24893, Lonberg et al. WO
98/24884, Lonberg et al. WO 97/13852, Lonberg et al. WO 94/25585, Kucherlapate et al. WO
96/34096, Kucherlapate et al. EP 0463 151 B1, Kucherlapate et al. EP 0710 719 A1, Surani et
al. marenr CIIIA Ne 5,545,807, Bruggemann et al. WO 90/04036, Bruggemann et al. EP 0438
474 B1, Lonberg et al. EP 0814 259 A2, Lonberg et al. GB 2 272 440 A, B Lonberg et al. Nature
368:856-859 (1994), Taylor et al., Int. Immunol. 6(4): 579-591 (1994), Green et al, Nature
Genetics 7: 13-21 (1994), Mendez et al., Nature Genetics 15:146-156 (1997), Taylor et al.,
Nucleic Acids Research 20(23): 6287-6295 (1992), Tuaillon et al., Proc Natl Acad Sci USA
90(8):3720-3724 (1993), Lonberg et al., Int Rev Immunol 13(1): 65-93 (1995) u Fishwald et al.,
Nat Biotechnol 14(7):845-851 (1996), rme kaxnmas nyOJuMKanusi TOJHOCTBIO BKJIFOYEHA B
HACTOSILIMM JOKYMEHT IyTeM CCbUIKH). 110 CyliecTBy Takue MbIIIM MUMEKOT MO MEHbIIEH Mepe
onHy coxepxkamyro TpancreH JIHK u3 mo MeHbinell Mepe OIHOrO JIOKyCa YeJIOBEYECKOTO

UMMYHOTJIOOYJIMHA, KOTOPBIH (PYHKIIMOHAIBHO NMEPEeCTPOEH WM KOTOPHI MOKHO IOJBEPraTh



29

(YHKIMOHABHON MepecTpoiike. DHIOTEHHBIH JIOKYC HMMYHOITIOOYJIMHA Yy TaKUX MBILIeH
MOJKHO pa3pyluaTh WIH AEJIETHPOBATh, YTOOBI TAKMM OOpPa30M JIMIINTD KHBOTHOE CIIOCOOHOCTH
NPOAYLHUPOBATH AHTUTENA, KOAUPYEMbIE SHIOTCHHBIMH [€HAMH.

CKpUHMHI aHTHUTEN HAa CHelU(QUYHOCTb CBS3BIBAHUS CO CXONHBIMH O€NKaMU HIIN
¢parmMeHTamu yaoOHO NPOBOOUTH C MCIONb30BaHUEM OWOIMOTEK NENTHAHOTO JUCILIES.
JlaHHBII coco0 BKJIIOYAET CKPUHUHT OOJBLIMX HAOOPOB MENTHUAOB JUIS BBISIBICHUS OTIEJbHBIX
NENTUIOB, UMEIOLUX TPeOyeMyIo (QYHKIHIO WU CTPYKTYPY. CKpUHHUHT aHTUTeN B OMOInoTeKax
NEeNTUAHBIX JUCIUIEEB XOPOLIO M3BECTEH CHelMajucTaM B JaHHOW obOmactu. JlnuHa
oroOpaskaeMbIX MENTUAHBIX MOCIEA0BATEILHOCTEH MOXKET COCTaBNATh OT 3 10 S000 mnu Gonee
AMHUHOKMCIIOT, 3a4aCTyI0 JJIMHA cocTaBysieT 5-100 aMMHOKHMCIOT U 4acTO JJIMHA COCTABJISET OT
okoJI0 8 10 25 aMuUHOKHCIOT. B nomonHeHne k cnoco0am MoJy4YeHHs: MENTHIHBIX OMOIMOTeK
NPSMbIM XUMHUYECKUM CHHTE30M, ObUIO OMUCAHO HECKOJBKO CIOCOOOB C PEKOMOMHAHTHBIMH
JHK. OpmuH w3 Takux CcrnocoOOB — MpeaycMaTpuBaeT — OTOOpakeHHWE  MEeNTHIHON
NOCJIEIOBATEIbHOCTH HA MOBEPXHOCTH Oaktepuodara nian kinetku. Kaxmeni Oaxrepuodar mmm
KJIETKa  CONEPKUT  MOCJIENOBATENIbHOCTh  HYKJIEOTHUIOB, KOAHMPYIOLIYEO  KOHKPETHYIO
oToOpaskaeMyr0 TENTHAHYI MOCIeNOBAaTeIbHOCTh. Takue crnocoObl OMUCaHBI B MATEHTHBIX
nyomukausx PCT Ne 91/17271, 91/18980, 91/19818 wu 93/08278. Jlpyrue cucremsl ais
CO37aHUs MENTHIHBIX OMOJMOTEK UMEIOT acleKThl KaK CIIOCOO0B XMMHUECKOTO CHHTE3a in Vitro,
TaK ¥ peKOMOWHAHTHBIX crioco0oB. Cm. marenTHble myOnukaunu PCT Ne 92/05258, 92/14843 u
96/19256. Cm. Taxxke marentel CIIA Ne 5,658,754; m 5,643,768. B mpomaxke HMEOTCS
OMONMMOTEKH MENTHIHBIX IUCIUIEEB, BEKTOPBI U HAOOPHI [IJIs1 CKPUHUHTA TAKUX ITPOU3BOAUTENEH,
kak Invitrogen (r. Kapncban, mrar Kamudopuus, CIIIA) nu Cambridge antibody Technologies
(rp. KemOpumxkip, Benukobpurtanust). Cum., Hanpumep, nateHTsl CIIIA Ne 4704692, 4939666,
4946778, 5260203, 5455030, 5518889, 5534621, 5656730, 5763733, 5767260, 5856456,
BbliaHHbIe Enzon; 5223409, 5403484, 5571698, 5837500, Beinannbie Dyax, 5427908, 5580717,
BbinaHHble Affymax; 5885793, seimannbiii Cambridge antibody Technologies; 5750373,
BbInaHHbIil Genentech, 5618920, 5595898, 5576195, 5698435, 5693493, 5698417, BbinaHHBIE
Xoma, Colligan, Bbimie; Ausubel, Bbime, wnm Sambrook, BbIie, KaKOblii M3 yKa3aHHBIX
MATEHTOB U MyOJIMKALMI MOJHOCTHIO BKJIFOUEH B HACTOSIIIUI TOKYMEHT IyTEeM CCBUIKH.

AHTHTENAa HACTOSIIEro W300PETeHUS MOXKHO TaKXe MOJy4aTb C HCIOJb30BAHHEM IO
MeHbIlIel Mepe OJHOM HYKJIEMHOBOHN KUCJOTHI, koaupyomei antuteno k ®HO, nns co3nanus
TPAHCTEHHBIX JKUBOTHBIX WJIM MIIEKOHMTAIOIINX, TAKUX KaK KO3bl, KOPOBBI, JIOMIAIH, OBLI U T.

I., KOTOpBIC MNPOAYUUPYHOT TAaKHE AHTUTCJIA B CBOEM MOJIOKE. Taxux >KMBOTHBIX MOXKHO

>
CO371aBaTh C MOMOIIBIO U3BECTHBIX CrIoco00B. CM., Harpumep, O6e3 orpanndennii, mateHTs CIITA
Ne 5,827,690, 5,849,992; 4,873,316; 5,849,992; 5,994,616; 5,565,362; 5,304,489 u T. 1., KaxxaAbIi
13 KOTOPBIX MOJIHOCTBIO BKJIKOYEH B HACTOSIIIIMM TOKYMEHT ITyTEM CCBIIKH.

AHTHTENa  HACTOSIIEro M300pETeHHs MOXKHO  JOINOJHUTEIbHO  IONy4aTh €
UCIIOJIb30BAHUEM 10 MEHBIIEH Mepe ONHON HYKJIEMHOBOM KHUCJIOTBI, KOAUPYIOLIEH aHTUTENO K
@®HO, s co3gaHusi TPAHCTEHHBIX PACTEHUN M KyJbTYp KIETOK pacTeHuil (Hampumep, Oes

orpaHuueHuil, Tabaka U Manca), KOTOpble MPOAYLMPYIOT TaKW€ aHTUTENA, UX OIpeleseHHbIe
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YUYaCTKH WJIM BAPUAHTHI B OPraHax PACTEHWH WM MOJYYEHHBIX W3 HUX KJIETOYHBIX KyJbTypax. B
Ka4eCcTBe HE MMEIOLIEr0 OrpaHUYUTENbHOTO XapakTepa MpuMepa TPAHCTeHHbIE JICThs Tabaka,
SKCIIPECCUPYIOIINE PEKOMOUHAHTHBIE O€JKH, YCIEUTHO NCIOIb30BAIIH ISl TIOTYUEHHUsT OONIBLINX
KOJINYECTB PEKOMOMHAHTHBIX OENKOB, HampuMep, C HCIOJb30BAHUEM HHAYLHUPYEMOIO
npomotopa. Cwm., Haripumep, Cramer et al., Curr. Top. Microbiol. Immunol. 240: 95-118 (1999)
Y TIPUBEIEHHBbIE B 3TOH MyOnukanuu ccbulku. Kpome TOro, TpaHCTeHHBIH MaucC HCIOJB30BAIH
IJISL DKCTIPECCHH OENKOB MJIEKOIMTAIOIUX HA YPOBHE MPOMBIIUIEHHOTO NMPOU3BOACTBA, e X
Ouonornyeckasi aKTUBHOCTb ObLjIa SKBUBAJICHTHA AKTUBHOCTH O€JIKOB, KOTOPBIE MPOAYLIMPOBAIIH
B PYTUX CHCTEMaX PEKOMOWHALIMK WJIM OYHMINAN U3 MPUPOIHBIX UCTOYHUKOB. CM., Hampumep,
Hood et al., Adv. Exp. Med. Biol. 464:127-147 (1999) u npuBeneHHble B 3TOH MyOIMKaLUU
CCBUIKH. AHTHUTEJA, BKJIKOYAast M (PparMeHThl aHTHTEN, TAKWE KaK OJHOLICTIOUEYHbIC aHTHUTENA
(scFv), Taxke mpoayuupoBaid B OOJBIIUX KOJUYECTBAX M3 CEMSH TPAHCTCHHBIX PACTEHUH, B
TOM 4HCJIe U3 ceMsiH Tabaka u kiyOHel kaprodens. Cwm., Hanpumep, Conrad et al., Plant Mol.
Biol. 38:101-109 (1998) u mpuBeneHHble B 3TOH MNyOJMKALWUU CCbUIKA. TakuMm o00Opaszom,
aHTHUTENIa HACTOSIIEro H300peTeHUs MOXKHO TaKKe MPOAYLHPOBATH C HCIOJIb30BAHUEM
TPAHCTEHHBIX PACTEHHI B COOTBETCTBHM C HM3BECTHbIMU criocobamu. CM. Takke, Harpumep,
Fischer et al., Biotechnol. Appl. Biochem. 30:99-108 (Oct., 1999), Ma et al., Trends Biotechnol.
13:522-7 (1995); Ma et al., Plant Physiol. 109:341-6 (1995); Whitelam et al., Biochem. Soc.
Trans. 22:940-944 (1994); u mnpuBeneHHble B 3THUX NyOIMKanuax ccbUIKH. CM. Takxke IO
CYLIECTBY NMPUMEHUTEIBHO K 3KCIIPECCUN aHTUTENl B PACTEHUsIX, 0€3 OrpaHUYeHUH, KaKAbIH 13
NPUBEACHHBIX BbIIIE HCTOYHHUKOB, MOJHOCTBIO BKIJIOUEHHBIH B HACTOSINUN JOKYMEHT IMyTeEM
CCBUIKH.

AHTHTENAa HACTOSILIEr0 H300pETEeHHsi MOTYT CBSI3bIBaThCs C dvenoBedeckum PHO B
mupokoM uHTepBane apdunnocreli (Kp). B npennoururensHOM BapuaHTe OCYLIECTBJIEHHS IO
MEHBIIEH Mepe OIHO YeJOoBeYeCKOe MAT HACTOSIIEro M300peTeHHsT MOXET HeoOs3aTesbHO
cBs3biBaThCsl ¢ denoBeueckumM PHO ¢ Boicokoit adurHOCTRIO. Hampumep, MAT dYenoBeka
MOXkeT cBsi3biBaThbCs ¢ yenoBeueckum MHO ¢ nokazarenem Kp, paBHBIM OKOJIO 10”7 unu menee
M, Hampumep, O6e3 orpanuuenuii, 0,1-9,9 (unu B MFOOOM MHTEpBAE, WU C JTFOOBIM 3HAYECHUEM B
HEM) X 107, 10’8, 10’9, 10"10, 10'“, 10'12, 10'13, Wik B JIEOOOM WHTEpBaJie, WU C JIOOBIM
3HAYEHHEM B HEM.

Ad¢uHHOCTP WM aBUOHOCTh AHTHUTENA JUII AHTUTEHA MOXKHO — OIPENeNsiTh
SKCIIEPUMEHTAJIbHO JIFOOBIM TpHueMiIeMbIM crocodoMm (cm., Hampumep, Berzofsky, et al.,
Antibody-Antigen Interactions in Fundamental Immunology, Paul, W. E., Ed., Raven Press: New
York, NY (1984); Kuby, Janis Immunology, W. H. Freeman and Company: New York, NY
(1992); a Takke ciocobamu, OMUCAHHBIMU B HACTOSIIEM AOKyMeHTe). M3mepenHast ah(UHHOCTD
KOHKPETHOTO B3aUMOJEHCTBUS AHTHTEJO-aHTUTE€H MOXKET H3MEHSThCS B 3aBUCUMOCTH OT
U3MEpPEHUs] B DPa3HBIX YCIOBUAX (Hampumep, KoHueHtpauum cojeir, pH). Takum oGpazom,
nu3Mepenus: ahp(GUHHOCTH U IPYTHX MMapaMeTpoB CBsi3biBaHUS aHTureHa (Hampumep, Kp, K, Kq)
NPEATNOYTUTENBHO BBIMONHATD B CTAHAAPTH30BAHHBIX PACTBOPAX AHTUTENA M AHTUIE€HA U B

CTaHIAPTH30BaHHOM Oydepe, TakoM Kak Oydep, OMMCaHHBIN B HACTOALIEM JOKYMEHTE.
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Monekymbl HyKJIE€UHOBBIX KUCIOT. Mcronb3ysl MPUBENEHHYIO B HACTOSILEM JIOKYMEHTE
MHPOPMALIMIO, TAKYI0 KaK HYKJIEOTHUAHBIE IOCIENOBATEIBHOCTH, KOIMUPYIOIIME IO MEHbIIeH
Mepe 70-100% cMekHbIX aMUHOKUCTOT 1o MeHbluel Mepe onHoi u3 SEQ ID NO:1, 2, 3, 4, 5, 6,
7, 8, UX yka3zaHHble (parMeHTbI, BAPHAHTBHl WM KOHCEHCYCHbIE I1OCIIEOBATEIbHOCTH, WIIH
JENOHUPOBAHHBIN  BEKTOp,  COAEp’KallMi 1O  MEHbIIeHW Mepe OAHy U3  OTUX
HIOCJIEIOBATENILHOCTEH, MOXKET OBITh MOJyueHa MOJIEKYJa HYKJIEHHOBOH KHCIIOTBI HACTOSIIErO
n300peTeHus], KOAMpymoomas 1o MeHbliell mepe omHo antureno k ®HO, conmepikamee Bce
BapuadespHbie obnactu CDR Tsokenoit nenu SEQ ID NO:1, 2 u 3 w/unu Bce BapuabenbHbIe
obnactu CDR nerkoit nern SEQ ID NO:4, 5 u 6, ¢ UCHOJb30BaHHEM CIIOCOOOB, OMKMCAHHBIX B
HACTOSIIIEM TOKYMEHTE WJIM U3BECTHBIX CHELUATUCTaM B JAHHOH 00J1acTH.

MonexyJibl HyKJIEHHOBBIX KHUCJIOT HACTOSIIEro u3odperenus mMoryt umetrsb popmy PHK,
takoit kak MPHK, rssPHK, TPHK wnu mo6oii apyro#t ¢popmsl, uinu dopmy JAHK, Brirouasi, 6e3
orpanndenuii, k/IHK u renomuyro JIHK, monydeHHble nyTeM KJIOHUPOBAaHMs, IyTEM CHUHTE3a
wii moObix ux komOmHaumii. JIHK wmoxer OBITh TpPEXIENOueqHOH, ABYXIETIOUYEHHOMH,
OJTHOILIETIOYEeYHOU i KoMOWHUpOoBaHHOH. JItoOast yacTh mo MeHblne mepe onuoit nemu JJIHK
wim PHK Moxer ObITh KOIUPYIOIIEH LEnblo, Tak)Ke H3BECTHOH Kak MpsMas LeMlb, I
HEKOJIUPYIOLIEH LENMbI0, TAK)KE HA3bIBAEMOH 0OPAaTHOH LIETbIO.

BoineneHHble MOJIEKYJIBI HYKJIEHMHOBBIX KHCJIOT HACTOSLIEr0 H300pETeHHs MOTYT
BKJIFOUaTb MOJIEKYJIbl HYKJIEHHOBBIX KHCIJOT, COJEp’Kalllle€ OTKPBITYI0 PaMKy CUHUTBHIBAHMS
(ORF), Heobs13aTenpbHO € OOHUM WM OOJjiee MHTPOHAMHU, HAarpuMmep, Oe3 OrpaHu4eHud, Ui 1o
MEHbIIIeH Mepe OJHOIO ONPENENeHHOI0 ydacTka 1o MeHbluell Mepe ogHoro CDR, Takoro kak
CDRI1, CDR2 w/mnu CDR3 no menbinel Mepe ogHoi Tsokenoi nenu (Hanpumep, SEQ ID NO:
1-3) wmm nerxkoit neru (Hanpumep, SEQ ID NO: 4-6); mMonekyjbl HYKJIEHHOBBIX KHCIOT,
coziep Kalie KOAUPYIOLIYIO ociaenoBareabHOoCTh aHThTena K @HO mm BaprabenbHON 001acTH
(mampumep, SEQ ID NO:7,8); u MONEKyJNbl HYKJIEHMHOBBIX KHCJOT, KOTOpbIE COAEpKaT
MOCJIEIOBATEIbHOCTD  HYKJIEOTHJIOB, [0 CYIIECTBY OTJIMYAIOIIYIOCSA OT HYKJIEOTHAHBIX
MOCJIEIOBATEIbHOCTEN, OMUCAHHBIX BBIIE, HO KOTOpas, TEeM He MeHee, BCIEACTBHE
BBIPOXKJIEHHOCTH M€HETUYECKOro KO/1a KOIUPYET M0 MeHblel Mepe ogHo antureno k PHO, kak
ONMUCAaHO B HACTOSIIIEM MAOKYMEHTE W/WIM HW3BECTHO CHENHMaJuCTaM B JaHHOH oOOJacT.
Pasymeercsi, reHeTHuUecKMIl KOI XOpOLIO U3BECTEH CIHENHAINCTaM B HaHHOH OO0JacTh.
CnenoBarenbHO, [JIs1 CrHenuanucTa OyneT CTaHZAPTHOW MPOLEAypOd CO3MaHHE TaKUX
BBIPOXKICHHBIX BAaPHAHTOB HYKJIEWHOBBIX KHCJIOT, KOOUPYIOIUX CHEeUU(pUYHbIE AHTUTENA K
®HO wHacrosimero u3obperennsi. Cm., Hampumep, Ausubel, et al., Bbillle, U Takue BapHAHTHI
HYKJIEMHOBBIX KHCJIOT BKJIFOUEHBbI B HacTosee n3odpereHue. He nmeromue orpaHiIuTENIbHOTO
XapakTepa MPHUMEPhl BBIIEIEHHBIX MOJEKYJI HYKJIEHMHOBBIX KHCIIOT HACTOSINEro HM300peTeHus
Bmouaror SEQ ID NO:10, 11, 12, 13, 14, 15, COOTBETCTBYIOIIHE HE HMEIOIIUM
OTPaHMYMUTENBHOIO  XapakTepa  MpUMepaM  HYKJIEMHOBON  KHCIOTBI,  KOAUPYHOLIEH
coorBercteBeHHo HC CDR1, HC CDR2, HC CDR3, LC CDRI1, LC CDR2, LC CDR3,
BapuabenpHyto obnacte HC u BapuabenpHyto oonacts LC.

Kaxk YKa3aHO B HACTOAIIEM JOKYMCHTC, MOJICKYJIbl HYKJICHMHOBBIX KHCJIOT HACTOALICTO
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nM300peTeHNs], KOTOPbhIE COAEPKaT HYKJEHHOBYIO KHCJIOTY, Koaupyrouyko antuteno k ®HO,
MOTYT BKJIFOUaTh, O€3 OTrpaHWYEeHUH, MOJEKYJy, OTAEJIbHO KOJUPYIOIIYI0 aMHHOKHCIOTHYIO
IOCJIEIOBATENbHOCTh  (hparMeHTa  aHTUTENA, KOIUPYIOIIYI0  MOCIEN0BATENbHOCTh IS
MOJIHOPA3MEPHOIO aHTUTENAa WM €ro ydacTKa, KOAUPYIOIIYIO IOCIEAOBATENBbHOCTh IJIs
aHTuTeNa, (parMeHTa UM y4acTKa, a TAKXKe JIOTOJHUTENbHBIE ITOCIEI0BATEIbHOCTH, TAKHE KaK
KOAMPYIOIAs MOCIEAOBATEIbHOCTD ISl IO MEHBLIEH Mepe OJHOTO CUTHAJIBHOTO JIMAEPHOTO MU
CIIUTOTO MeNTHAAa MNPU HAINYMM MIU B OTCYTCTBUE BBIIIEYKA3aHHBIX AOMOJHUTEIbHBIX
KOAMPYIOIIUX TOCJIEAOBATENbHOCTEH, TaKUX Kak IO MEHbLIeH Mepe OAMH HHTPOH, BMECTE C
JOTIOJIHUTEBHBIMA ~ HEKOAMPYIOUUMH  TOCJIEAOBATEIbHOCTSAMY,  BKJIIOYAKOLINMH, O3
OTpaHUYEHUH, HEKOMUpYIoImKe 5’- U 3’-NOCIeOBATENbHOCTH, TaAKHE KaK TPAHCKPHOUpPyeMble
HEeTPaHCINPYyeMble MOCIEN0BATEIbHOCTH, KOTOPbIE YYaCTBYIOT B TPAHCKPUIILIMM, MPOLIECCUHTE
MPHK, Bxirouasi CHrHajgbpl CIUIAfiCHHTa M TOJUANEHIIMPOBAaHHUSA (HANPUMEpP, CBSA3BIBAHHE
pubdocom u crabunpHocTh MPHK), momoiHHMTENbHYIO KOZMPYIOLIYIO MOCIEIOBATENbHOCTD,
KOTOpass KOAMPYET MAOIMOJHUTENbHblE AMHUHOKHCIOTHI, TaKHe KaK aMMHOKUCIIOTBHL, KOTOpbIE
00eCTeYnBaOT OTOJHUTENbHYIO (PYHKIMOHAIBHOCTD. TakuM 0Opa3oM, KOIUPYIOIIast aHTUTEIIO
NOCJIEIOBATENIbHOCTh MOXET OBITh CIIMTAa C MapKEepPHOH IOCIENOBATENIbHOCTHIO, TAKOH Kak
NOCJIEIOBATEIbHOCTD, KOMUPYIOINAs MEeNTHI, YTO OOJerdaer OYHCTKY CIUTOrO AaHTUTENa,
comepKamiero (parMeHT WM y4acTOK aHTUTENA.

IMonmHyk/1€0THABI, CeJeKTHBHO TMOPUAU3YIOIIHECS] € ONMHCAHHBIM B HACTOSIIIEM
AOKYMEHTe MOJHHYKJIeoTHAOM. B HactosmeM wu300pereHun oOecredeHbl BblIEICHHbIE
HYKJIEMHOBBIE KHCJIOTBL, KOTOpPbIE B YCIOBHUSX CEJNEKTUBHON THOpPHIM3ALMH TMOPUIU3YIOTCS C
NOJIMHYKJIEOTUIOM, ONMCAHHBIM B HACTOAIIEM JNOKYMeHTe. TakuM oOpa3oM, MOJUHYKJIEOTH/IbI
HACTOSIIEr0 BAPHAHTA OCYLIECTBICHHSI MOYKHO MPUMEHSTh JJIsI BbIIENCHNs, OOHAPYKEHHS W/ HITH
KOJIMYECTBEHHOTO OINpeNeeHNs] HyKJIEUHOBBIX KUCIOT, COAEPKALINX TaKHe MOJUHYKJICOTHIBI.
Hanmpumep, mNONMHYKIEOTHABI HACTOAILIETO HM300pETEeHHs MOXKHO — HCIIONBb30BaTh IS
UIeHTU(GUKALNY, BBIICICHHUS WM aMILTH(HUKAIIMYA YaCTHYHBIX WM MOJHOPA3MEPHBIX KJIOHOB B
JETIOHNPOBAHHON Oubnnoreke. B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHUS TMOJUHYKIEOTHIbI
npencTaBisiroT codoit mocnenosareapbHocTH reHomuoit JIHK wmu k/IHK, BbimeneHHble wiu
UHBIM OOpa3zom komruieMeHTapHble K KJIHK 13 OuOnMoTekn HYKJIEHMHOBBIX KHCJIOT YeJIOBEKa
WJIU MJIEKOTIUTAIOLIETO.

bubmnoreka k/IHK mpennmoyrurenbHO COmEpKUT 1O  MeHbled Mepe 80%
MOJTHOPA3MEPHBIX MOCIIEAOBATENILHOCTEH, 00iee MPEANOYTUTENBHO 110 MeHbIel Mepe 85% uim
90% MOJTHOPa3MEPHBIX MOCIEOBATENBHOCTEH U HAaMOOJIee MPENNOYTHTENBHO 110 MEHbIIEH Mepe
95% monHOpa3MepHbIX mocienoBarenbHocTe. bubmuorekn kIHK MoxHO HOpManmu3oBaTh st
YBEJIMYEHUs] MPEACTABUTENBCTBA PEIKUX MOCIEAOBATENBHOCTEN. I MOCIen0BaTeNbHOCTEN C
HU3KOMN WIH YMEpPEHHOMU UAEHTUYHOCTBIO OTHOCHUTEJILHO KOMILIEMEHTapHbIX
NOCJIEIOBATENIbHOCTEH THOPUAN3ALNI0 OOBIMHO, HO HE HCKIIOYHUTEIBHO OCYILIECTBISIIOT B
YCIIOBUSIX HH3KOH WIJIM yYMEpeHHOH skecTkocTu. Jlinsi mocnenoBarenmbHOCTEN ¢ Oonbimeit
UJIEHTHYHOCTBIO HEOOsI3aTeNIbHO PUMEHSIIOT YCIIOBHS CPEIHEH M BBICOKOH JKECTKOCTH. Y CIIOBHS

HHU3KOH KeCTKOCTHU JIOMYCKAIOT CENEKTHBHYIO FMOPUIN3ALNIO MTOCIEIOBATEIbHOCTEH C YPOBHEM
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UACHTUIHOCTU OKOJIO 70%, ¥ MX MOXHO MPUMEHSTD ISl UACHTU()UKALINH OPTOJIOTHYECKHUX HJIH
MapajOrHIeCKIX MOCIIeI0BATEIbHOCTEH.

Heo0s13aTenbHO MOMMHYKJICOTUIBI HACTOSLIETO H300PETeHUsT KOTUPYIOT 1O MEHbIIeH
Mepe 4YacThb aHTUTEeNa, KOOUPYEMOro MOJIMHYKJIEOTHAAMH, ONFCAHHBIMH B HACTOSIIEM
nokymeHTe. [ToMMHYKIeOTHABl HACTOSILIEro M300pEeTEeHHsT OXBATBhIBAIOT IOCJENOBATEIILHOCTH
HYKJICOTHJIOB, KOTOpbIE MOJKHO HCIONb30BaTh Ui  CEJIEKTHBHONH TrHOpUAM3AlMH  C
NOJIMHYKJIEOTHIIOM, KOIUPYIOIIUM aHTUTENO HacTosmero usobperenus. Cwm., Hampumep,
Ausubel, Boume; Colligan, Bbimie, kakaas MyOJUKaMs MOJHOCTHIO BKJIFOUEHA B HACTOSIIIUMN
JOKYMEHT MyTeM CChLIKH.

KoHcTpyupoBaHue HYKJEHHOBBIX KHCJIOT. Kak XOpOIIO M3BECTHO CIEIUANKUCTAM B
JAHHOW O0JIacTH, BBIAEIEHHbIE HYKJIEWHOBBIE KHCJOTBI HACTOSIIErO H300PETeHUST MOKHO
NoJiyyaTh € TOMOIIBID (@) crmocoboB pekomOuHaimu, (b) crnocoboB cuHTe3a, (C) CmOCOOOB
OYHUCTKHU WJIA UX KOMOWHAIIHH.

HyxnenHoBbIE KHUCIOTBI MOTYT JUIsi yaoOCTBa COAepKaTh IMOCIENOBATEIHHOCTH,
JOTIOJTHUTEJIPHBIE K TIOJIMHYKJIEOTHY HACTOsIIero u3odperenus. Hampumep, B HYKJIEHHOBYIO
KHCJIOTY MOKHO BCTPAaWBAaTh CAUT MHOKECTBEHHOTO KJIOHHPOBAHUSI, COIEPKAIIMA OIUH WJIH
OoJiee CalTOB SHIOHYKJICA3HOW PECTPUKIMU, YTOOBI OOJIETYUTh BBINEJICHUE MOJHHYKJICOTHIA.
Kpome TOro, MOXHO BCTpawiBaTh TPAHCIUPYEMBbIE MOCIEAOBATEIPHOCTH, YTOOBI OOJIETYUTH
BBIJICJICHHE TPAHCIUPOBAHHOTO TMOJMHYKJIEOTHIA Hacrosimero usobperenus. K mpumepy,
yIOOHBIM CPEACTBOM OYHCTKH OEJKOB HACTOSIIEr0 HW300peTeHUs CIYKUT BBEIEHUE
MOCJIEIOBATEIBHOCTH ~ Mapkepa TeKcaructuauHa. HykJewmHOBas  KHUCJIOTa  HACTOSIIEro
n300peTeHus], 3a UCKJIIOYEHHEeM KOIMPYIOLIEH IOCIe0BATeIbHOCTH, MOXET He0Os3aTeNbHO
NpPEACTaBIsTh COOOH BEKTOp, ajanTep WM JIMHKEP Ui KJIOHMPOBAHUS W/WJIM SKCIPECCUH
TIOJIMHYKJIEOTH/IA HACTOSIIETrO N300pETEeHUsI.

B Takue KJIOHHPYIOLIHE W/ N SKCIPECCHOHHbBIE MOCIEA0BATEIbHOCTH MOXKHO T0OABJISITh
JOTIOJTHUTEJIbHBIE  TIOCJIEIOBATEIbHOCTH, 4YTOOBI  ONTUMHU3UPOBATh WX (QYHKLUUIO IIPH
KJIOHUPOBAHUM W/MJIM OKCIPECCHH, CIIOCOOCTBOBATh BBIAEICHUIO TOJUHYKJICOTHIA WJIH
yJydiIaTh BBENEHUE MOJIMHYKJIEOTHAAa B KJETKy. MCrnojp30oBaHUE BEKTOPOB KIOHUPOBAHUS,
SKCMPECCHOHHBIX BEKTOPOB, aIalITEPOB U JIMHKEPOB XOPOIIO U3BECTHO CIELUATUCTAM B TAHHOMH
obnactu (cm., Hanpumep, Ausubel Boite; uau Sambrook, gorute).

PexomMOHHAHTHBIE CIOCO0OBLI KOHCTPYHPOBAHUS HYKJIEHHOBBIX KHCJI0T. KoMmosunuu
BBIJIEJICHHBIX HYKJIEMHOBBIX KHCJIOT Hacrosimero usobperenusi, takumx kak PHK, x/IHK,
reromHast JIHK wnu mobast nx koMOMHAIMS, MOXKHO MONy4aTh U3 OMOJIOTHYECKUX UCTOYHUKOB C
MOMOIIBID JIFOOOTO HHCTa CIOCOOOB KIIOHMPOBAHMS, H3BECTHBIX CIEIUAINCTAM B JTAHHOU
obnmact. B HEKOTOpPBIX BapUaHTAX OCYINECTBJIECHUS Ui WIASHTH(PUKAIIMU SKeJaTeIbHOU
nocnenosarenbHocT B Oubmmoreke kJIHK  wm  renomuoit  JIHK — wmcmomb3yror
OJINTOHYKJICOTUIHBIE 30HMBI, KOTOPbIE CEJIEKTHBHO THOPUAMZYIOTCS B JKECTKHX YCJIOBHUSIX C
NOJMHYKJIEOTHAAMH  Hactosimero uszobperenus. Broimenenne PHK u  koHCTpympoBanue
o6nbmmorex k/IHK 1 reHOMHBIX OMOMHOTEK XOPOIIO U3BECTHO CHEIMAIICTAM B TaHHON 00JIacTH.

(cm., Hanpumep, Ausubel Boime; wim Sambrook, geiuse).
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Cnoco0bl CKPUHHMHIA U BbIAEJEHUS] HYKJEHHOBBIX KUCJI0T. CKpUHUHT OHOMMOTEKH
k/IHK wm renomuoin JIHK MOXHO mDpoBOAMTH C TIOMOLIBIO 30HJAa Ha OCHOBAHUU
TIOCJIEIOBATEIBHOCTH TOJMHYKJICOTHAA HACTOSINEr0 M300pPETeHHs], TAaKOrO KaK OIHMCAHHBbIE B
HACTOSALIEM  JOKYMEHTe. 3O0HObl  MOXKHO  HCIIOJNB30BAaTh Ui TUOpHOU3aLUU  C
nocnenosatenbHOCTIMU reHOMHOM JIHK mmm x/IHK, 9TOOBI BBIIENSATH TOMOJOTHYHBIE T€HBI B
TEX K€ CaMbIX WM pasHbIX opraHm3max. CrenuamucraMm B JaHHOH 00JacTH JOJIKHO OBITh
MOHATHO, 4YTO Ui AaHaJlW3a MOXKHO UCHOJb30BaTh pPAa3jM4YHble CTEMEHHU >KEeCTKOCTU
rHOpUIM3AIMY; U YTO JKECTKOH MOXeT ObITh MO0 rubpuansauus, 1udo cpena s oTMbIBKU. 110
Mepe TOro Kak yCJIOBUS THOPUIM3AILMHU CTAHOBATCA Oojiee KECTKUMH, TpeOyemasi s
00pa3oBaHUs OYIUIEKCA CTENEHb KOMILJIEMEHTAPHOCTH MEXKY 30HJOM M MHUIIEHBK) BO3PACTaeT.
KecTkoCTh yCIOBHH MOKHO KOHTPOJHMPOBATH OJHUM WJIH OoJiee U3 CIEOYIOIUX MapamMeTpoB:
TeMrepaTypa, UOHHas cwia, pH U NPUCYTCTBHE YaCTHUYHO JEHATYPUPYIOLIErO PacTBOPUTEIIS,
Takoro kak ¢opmamun. Hampumep, >KeCTKOCTh YCJIOBUNM THOPUAU3AIUN OOBIYHO H3MEHSIOT
MyTeéM CMEHbl TOJSIPHOCTH pPacTBOpPA pPEAareHTOB, HANpPUMEpP IMOCPEACTBOM H3MEHEHUS
KOHUeHTpauun ¢opmamuaa B uHTepBase oT 0 mo 50%. CreneHb KOMIUIEMEHTAPHOCTH
(MIEHTUYHOCTH TIOCIENOBATENbHOCTEH), HeoOXomumasi i JETEKTUPYEeMOTO CBSI3bIBAHUS,
BapbUPyeT B COOTBETCTBUU C JKECTKOCTBIO CPEeNbl Uil THOPUAM3ALUHN W/WIH CPEAbl IS
orMbIBKUA. OnTUMAasbHasl CTeNeHb KoMmIuieMeHTapHocTUu coctasysier 100%, umm 70-100%, wnu
000N MHTEpBA, WM 3Ha4YeHue B HeM. OQHAKO CiienyeT MOHUMATh, YTO HeOOJbIINe BapHALHH
MOCJIEIOBATEIbHOCTEN B 30HAAX U MpaiiMepax BO3MOXKHO KOMIIEHCHPOBATh MyTE€M YMEHBIIEHUS
CTPOTOCTH Cpebl THOPUIN3ALNN W/ WA CPEIbI ISl IPOMBIBAHUSI.

Cnoco6wr ammmudpukanmu PHK win JIHK xoporno u3BecTHBI CrieuainucTaM B JaHHOH
00J1aCTH U MOTYT MPHUMEHSThCS B COOTBETCTBUH C HACTOSLIUM H300peTeHHeM Oe3 JIMIIHUX
SKCINEPUMEHTOB HAa OCHOBAHMM MPEJCTABJICHHBIX B HACTOSINEM JOKYMEHTE€ MHCTPYKLUUNU U
PEKOMEHAaLuI.

Hzsectbie cniocoObl ammudukanu JJHK wim PHK BximrovaroT, 6e3 orpaHuueHUi,
nojuMepasHyro uenHyro peaknuto (ITLP) u cBsizaHHBIE ¢ Hel mpouecchl aMIUTUPUKALUN (CM.,
Hanpumep, nareHTbl CIITA No 4,683,195, 4,683,202, 4,800,159, 4,965,188, Beinanubie Mullis, et
al.; 4,795,699 u 4,921,794, Beinannbie Tabor, et al; 5,142,033, Bbimansbii Innis; 5,122,464,
BbianHbiil Wilson, et al.; 5,091,310, Beimannsiii Innis; 5,066,584, seinannbiii Gyllensten, et al;
4,889,818, Boimannbiii Gelfand, et al; 4,994,370, Beinannbiii Silver, et al; 4,766,067, BblnaHHBIN
Biswas; 4,656,134, seinannbiii Ringold), u onocpenosannyro PHK amrmudukanuio, B KOTOpOH
HCTOJIB3YIOT B KQUeCTBE MaTpullbl Ay cuHTe3a apyxuenoueunoit JIHK antucmeicinosyro PHK k
nocnenosarenbHOCTU-MummeHn (mareHT CIIIA No 5/130,238, Beimansbiii Malek, et al, ¢
ToproBeiM HazBaHneM NASBA), mnonHOoe conepkaHHe BCEX OTHX CCBUIOK BKIFOUYEHO B
HACTOSIIIUI TOKYMEHT IyTeM CCBUIKH. (CM., HanpuMmep, Ausubel Beime; niam Sambrook, Beime).

Hanpuwmep, TexHonoruto nonumepasHoi nenHoi peakuun (ITL[P) MOXXHO HCTIONB30BaTh
I aMITIMQUKAIUK TTOCIENOBATEIbHOCTEH IONMHYKJICOTHOB HACTOSALIEr0 H300peTeHus, u
CBSI3aHHBIX C HUMH r'eHOB mpsiMo u3 Oubnnorek renomuoit JIHK wmm x/IHK. TILP u npyrue

CHOCOOB! aMIUTU(UKALIUK 1N VItro MOJKHO TakKe HCIOJIb30BaTh, HAPUMED, IJIs KIOHUPOBAHHUS
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NOCJIEIOBATENIbHOCTEH  HYKJIEOTHIOB,  KOAMPYIOLIMX  Oenku,  KOTOopele  Tpedyercs
SKCIIPECCUPOBATh, YTOOBI PUMEHSTh 30H/bI HYKJIEHHOBBIX KHCIJIOT JIs1 OOHAPY KEHUS HAJTHMYUs
xenarenpHoli MPHK B mpo0ax, cekBeHHMpOBaHMS HYKJIEMHOBBIX KHCJIOT WJIM MHBIX LeJei.
IIpumeps! crmocoOOB, IOCTATOYHBIE IJIsI ONpEAeNieHHs CHelHuajicTaM B JaHHOH obnactu
crocoOoB amruinUKALKK in Vitro, MOXKHO HaiiTu B Berger, Boiie, Sambrook, Bbime, 1 Ausubel,
Bbimie, a Takke B Mullis, et al., marente CLIHA Ne 4,683,202 (1987); u Innis, et al., PCR
Protocols: a Guide to Methods and Applications, Eds., Academic Press Inc., San Diego, CA
(1990). Mmeromuecss B mponaxe HaOOPBI A aMIUIU(UKALUN T€HOMHOM MOC/IEI0BaTeIbHOCTH
ITIIP wu3BecTHBI crenuanucTaM B AaHHOW obOnactu. Cwm., Hampumep, Habop Advantage-GC
Genomic PCR Kit (Clontech). Kpome Toro, Bo3aMOXHO HCIOJIb30BaHUE, Hanpumep, Oenka 32
rena T4 (Boehringer Mannheim) mis yBenudenuss Bbixoga peakiuu mnpu ITHP miumHHBIX
(dbparMeHTOB.

CuHTeTn4yecKkue Ccrnoco0bl KOHCTPYHPOBAHHUS HYKJIEHHOBBIX KHCJIOT. BbineneHHbIe
HYKJICMHOBBIE ~KHCJIOTBI HACTOSIIEro HW300pPETeHHS] MOXKHO TakXKe [ONydaTh IPsIMbIM
XUMUYECKUM CHUHTE30M C TMOMOIIBIO HM3BECTHBIX CIOCOOOB (cM., Hampumep, Ausubel, et al,
BbIlIE). XUMUYECKHUM CHHTE30M I10 CYIIECTBY MOJYYalOT OJHOLIENOYEUHBIH OJMTOHYKJICOTHI,
KOTOpBII MOXHO mpeobpa3oBath B asyxuenodeunyro JIHK mnyrem ruOpumusammm c
KOMIUIEMEHTApPHOW TIIOCIIEOBATENbHOCTRIO OO0 monumepusamnn ¢ JIHK-monmmumepasoit u
OJWHOYHOHN IeTbi0 B KauecTBe Marpuilbl. CrieruaniucraM B AaHHOW OOJACTH W3BECTHO, UTO
xumuueckuil cunte3 JIHK MoxeT orpaHM4YMBaThCS MOCIEA0BATENbHOCTAMHU AJMUHON B 100 nnn
OoJiee OCHOBaHMI, OJJHAKO MOKHO JIMTHPOBATh KOPOTKHE MOCIEN0BATEIbHOCTH, MOTy4as Oonee
JUTMHHBIE TTOCNIEI0BATEIbHOCTH.

PexoMOMHAHTHBIE JKCIpecCHOHHBbIE KacceTbl. B HacTosmem wu3o0pereHHH
JOMOJHUTENIBHO O0ecreueHbl PEeKOMOMHAHTHBIE OSKCIPECCHOHHBIE KAacCeThl, COMAepIKalIne
HYKJIEMHOBYIO ~KHCJIOTY Hacrosmero wusobperenus. [locnenoBaTenbHOCTh — HYKJIEOTHIOB
HacTosIero u300pereHusi, Hampumep mnocienoBareabHocTh  KJIHK  wam  reHoMHYyRO
NOCJIEIOBATENIbHOCTD, KOJUPYIOIIYIO aHTUTENIO HACTOSIIEro H300pETeHH s, MOXKHO HCIIOJIb30BATh
11 KOHCTPYUPOBAHHSI PEKOMOMHAHTHON 3KCIPECCUOHHON KacCeThl, KOTOPYIO MOXKHO BBOJIHUTH B
IO MEHbLIeH Mepe OaHy TpeOyeMyro KJIETKY-XO3siMHa. PeKOMOWHAHTHAsh SKCIPECCHOHHAs
KacceTa, Kak MPaBHJIO, CONEPKUT MOJMHYKJICOTH ] HACTOSIIIEro M300peTeHHs], (PyHKIIHOHAIBHO
CBSI3aHHBIH C PETYJSITOPHBIMH IOCIENOBATEIBHOCTMIA HHHULUALMHA TPAHCKPHIIUH, KOTOpPbIE
HANPABJSIIOT TPAHCKPHUIILUIO MOJUHYKJIEOTHIA B MPEIHA3HAYEHHON IJIs1 Hee KIETKe-XO3SUHE.
JIns HampaBlieHWs SKCIPECCHHM HYKJIEHHOBBIX KHCJIOT HACTOSINEro H300pETeHHsT MOYKHO
NPUMEHSTH KaK FeTepPOJIOrMYHbIE, TAK U HEr€TEPOJIOTUYHBIE (T. €. YHAOT€HHbIE) TPOMOTOPBL.

B HekoTOphIX BapuaHTaX OCYINECTBJICHUS BbIACICHHbIE HYKJIEHHOBbIE KHCIIOTBHI,
KOTOpBIE CITY’KaT B KQUeCTBE MMPOMOTOPA, SHXAHCEPA WIIN IPYTHX 3JIEMEHTOB, MOKHO BCTPAUBATh
B COOTBETCTBYIOIIEE NOJOXEHHE (BbIIIE, HUXKE WIM B MHTPOHE) HETETEPOJOrHMYHON (POpMBI
NOJIMHYKJIEOTHA HACTOSAIIEr0 H300peTeHHs TakuM o0pa3oM, YTOOBI CTUMYyJIMPOBATH HIIU
NOJABJISATh 3KCIPECCUI0 MOJUHYKJIEOTHAA HacToAlIero nzodperenus. Hanmpumep, 3HIOreHHbIE

IPOMOTOPBI MOXKHO U3MEHATH in ViVO WM in Vitro nmyTeM MyTaluu, IeJIeLnud 1/ UIH 3aMEHBL.
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Bektopbl u kieTku-xo3sieBa. Hacrosiimmee m3oOpereHue Takke OTHOCUTCS K BEKTOpam,
BKJIFOYAIOLINM BBIJEJIEHHBIE MOJIEKYJIbI HYKJIEHHOBBIX KHCJIOT HACTOSINEro H300peTeHus,
KJIETKaM-X035€BaM,  CO3[JaHHBIM  METOIOM  T€HHOW  HWH)XXEHepUH C  IPUMEHEHHEM
PEKOMOMHAHTHBIX BEKTOPOB, U K BbIpAOOTKE MO MeHblIed Mepe oxHoro anturena k ®HO c
NPUMEHEHHEM XOPOLIO H3BECTHBIX CHELUAINCTAM PEKOMOMHAHTHBIX cr1oco0oB. CM., Hampumep,
Sambrook et al., Boime; Ausubel, et al., Bbie; kaxnmas myOnuKanus MOJTHOCTBIO BKJIIOUEHA B
HACTOSIIUI TOKYMEHT IyTeM CChUIKH.

[ToNMUHYKIEOTHABI MOMHO HEOOs3aTENbHO COEAMHATh C BEKTOPOM, COAEp KaIUM
CEJIEKTUBHBIA MapKep Uil Pa3MHOXKEHHsI B OpraHu3Me-xo3simHe. Kak mpaBwiIo, TMIa3MHIHBIA
BEKTOP BBOJSAT B OCA/IOK, TAKOH Kak ocanok (ocdara KaabIHsi, MM B KOMIUIEKC C 3apSKEHHBIM
munuaoM. Eciin B kadecTBe BEKTOpa HMCIOJIB3YEOT BHPYC, €0 MOXKHO YIAKOBBIBATBH in VItro ¢
MOMOIIBI) TPUEMIIEMOH YNAKOBOYHOW KJIETOYHOH JMHMM W BIOCJIEACTBHH BBOAWTH BHYTPb
KJIETOK-X O35I€B.

Bcerasky JIHK HeoOxommmo (YHKIIMOHAJIBHO CBSI3BIBATH C MPUTOAHBIM ITPOMOTOPOM.
DKCTIPECCUOHHbIE KOHCTPYKTBI JIOMOJHHUTENIbHO COAEPXKAT CaWThl ISl HMHULUALMA U
TEPMHUHALIMHM TPAHCKPHIILUY, & B TPAHCKPUOUPYEMOH OOJNACTH - CAaHT CBS3BIBAHUS PHUOOCOMBI
s TpaHcmsumu.  Komupyromuii  y4acTOK — 3peNiblX  TPAHCKPHUIITOB,  SKCIPECCHPYEMBIX
KOHCTPYKTaMH, MPEANOYTHTENBbHO CONEPKUT CAlT WHULMALMK TPAHCISIIUU B Hadaje, a TaKxkKe
tepmuHupyrommii  konoH (Hampumep, UAA, UGA wm UAG), Haanexamum oOpazoM
pacronoKeHHbli B KOHLE TpaHciaupyemon MPHK, rae nna oskcmpeccun B - KJeTKax
MJIEKOTIUTAOLINX UK 3yKapuoT npeanouturenpHel UAA n UAG.

OKCIPECCHOHHBIE BEKTOPBI MPEATNIOYTUTENIBHO, HO HEeOoOs3aTeNbHO BKIIIOYAOT I10
MEHbLIEH Mepe OIUH CeNeKTHBHbIH Mapkep. Takue Mapkepbl BKIIOUAIOT, Harmpumep, Oe3
OrpaHMYeHuil, reHbl ycrolunBocty K Merorpekcary (MTX), aurunpodonarpenykraze (DHFR,
nareutel CIIA Ne 4,399216; 4,634,665; 4,656,134; 4,956,288; 5,149,636, 5,179,017,
ammuuuuHy, Heomunuuy (G418), mukodenonosoli kucinore win riyramuHcuHTeTase (GS)
(matenter CIITA Ne 5,122,464; 5,770,359; 5,827,739) nns KyJAbTypbl 3YKapUOTHYECKUX KJIETOK U
IeHbl YCTOHYMBOCTU K TETPALMKIMHY WM aMIHMLWUIMHY JJs KyJbTuBupoBaHus B E. coli u
Apyrux OakTepusx WIM TMPOKAPHOTAaX (BbIIIEYKA3aHHBIC MATEHTbI MOJHOCTHIO BKIIFOUYEHBI B
HACTOSIIUI JTOKYMEHT IMyTeM CChUIKH). [IpUrofHbIe KyJNbTYpaJbHbIE CPEAbl M YCJIOBHS IS
BBILIEYKA3aHHBIX KJIETOK-XO0351€B HM3BECTHbI B JaHHOW oOmactu. [lpuemnemsble BEKTOPBI,
pasyMeerTcsi, U3BECTHbI CIIENMAINCTaM B TaHHOW oOsacTH. BBeneHne BEKTOPHOTO KOHCTPYKTA B
KJIETKY-XO35THHa MOYXHO OCYLIECTBIISITh MyTeM TPaHCHEKUHUU MOCPeAcTBoM ¢ocdara KambLus,
DEAE-nekcTpana, KaTHOHHBIX JIMMUAOB, 3JEKTPONOPALNH, TPAHCAYKIMH, HH()EKUUU WIN
APYTUX H3BECTHBIX crocoOoB. Takme cnocoObl OmHMcaHbl B JaHHOW OOJacTH, HAmNpUMep, B
Sambrook, ynomsiayToe, rassl 1-4 u 16-18; Ausubel, ynomsinyToe, rnaser 1, 9, 13, 15, 16.

ITo MeHbIIeH Mepe OJHO AHTHUTENO HACTOSALIETrO H300PETEHHUs MOKHO SKCIPECCHPOBATH B
MoaupUIMPOBaHHON (opMe, TaKO Kak rHOpPHIHBINA O€JOK, 1 OHO MOKET BKJIFOYATh HE TOJIBKO
CUTHAJIbI CEKPELNH, HO TAK)KE U AOTOIHUTEIbHBIE T€TEPOIOTHYHbIE (PYHKIIMOHATIbHbBIE OOJACTH.

HaanMep, K N-KOHI_[y AHTUTCJIa MOXKHO I[O6aB.]'I$ITb obyacThb JAOIIOJHUTECIBbHBIX aMHWHOKHUCIIOT,
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0COOEHHO 3apsUKEHHbIE AMHMHOKHUCIOTBHI, JJISI TMOBBIIEHUS CTAOMIBHOCTH M MEPCUCTEHLUH
aHTHUTeJA B KJIETKE-XO351MHE, a TAK)XXE B XO€ OUUCTKU UJIU B XOJ1€ MOCIEAYIOLUX MAaHUITYJISILUHI
u xpaHeHusa. Kpome TOro, x aHTUTENy HACTOSINEro HM300peTeHHs A YIPOLIEHHUS OYUCTKH
MOJKHO NTOOABJIATH NENTUAHBIE 3BEHbs. Takue 00JaCTH MOXKHO YIANATh Mepen MOJydYeHUEM
aHTUTENla WM II0 MeHblueil Mmepe omHoro ero ¢parmenrta. Takue crnocoObl OMHMCaHBI B
MHOTOYHMCIICHHBIX ~ CTAHAAPTHBIX JIaOOPAaTOPHBIX PYKOBOACTBAX, Hampumep, Sambrook,
yHOOMsiHyTOe, ThaBbl 17.29-17.42 u 18.1-18.74; Ausubel, ynomsinytoe, riassr 16, 17 u 18.

CrienpianmucraM B JaHHOW OOJIACTH M3BECTHO MHOKECTBO JKCIPECCUPYIOIIHMX CHCTEM,
JOOCTYIHBIX ISl SKCIPECCUM HYKJIEMHOBOH KHUCIOTBI, KOAMPYIOLIeH OEeNOK HaCTOSIIero
n300peTeHusl.

B anprepHaTMBHOM BapuaHTE OCYILIECTBICHUsS HYKJIEHHOBBIE KHCJIOTHl HACTOSIIETO
n300peTeHNsI MOJKHO SKCIIPECCUPOBATD B KJIIETKE-XO35IMHE MyTeM 3aIycka (IyTeM MaHUTYJISILIAN )
B KJIETKe-XO3siMHe, KoTopas coaepkuT sHaoreHHyro [IHK, xonupyromyro antuteno. Takue
CHOCOOBI XOPOIIO U3BECTHBI CIIELUANNCTAM B TAaHHOH 00JIaCTH, HAIIPUMED, OTIMCAHBI B MATEHTAX
CIITA Ne 5,580,734, 5,641,670, 5,733,746 u 5,733,761, MOMHOCTHIO BKJIFOYEHHBIX B HACTOSIITUIN
JOKYMEHT IyTeM CChLIKH.

K krnerkam, MCMONBb3yeMbIM Uil MOJYYEHHUS AHTHUTEN, UX ONpENENICHHBbIX YacTel WU
BAPHAHTOB, OTHOCATCS KJIETKU MJEKONUTaroIuX. CHUCTEMBbl KJIETOK MJIEKOMHUTAIOIUX YacTo
KYJBTUBUPYIOT B BUJE KIETOUHBIX MOHOCJIOEB, HO KJIETKH TaK’K€ MOXKHO aJalTHUPOBaTh IS
BBIPAIMBAHMS B CYCIICH3HM, HApUMep, BO BCTPSIXHUBAaEMbIX KojOax uiam Oumopeakropax. B
TaHHOM 00NacTh pa3paboTaHO HECKOJbKO MNPUEMIIEMBIX JIMHUH KIETOK-X035€B, CIIOCOOHBIX
SKCIIPECCUPOBATh HHTAKTHbBIE TJUKO3MIMPOBAHHbIE OENKH, B YaCTHOCTH KJIETOUYHBIE JIMHUU
COS-1 (nampumep, ATCC® 1650), COS-7 (nanpumep, ATCC® CRL-1651), HEK293, BHK21
(nampumep, ATCC® CCL-10), CHO (manpumep, ATCC CRL 1610) u BSC-1 (Hampumep,
ATCC CRL-26), xnerku simunHuka kurakickoro xomsiuka (CHO), xnerkum Hep G2, knetku
P3X63Ag8.653, Sp2/0-Agl4, xnerkm Hela u T. m., Hampumep, UCEIOIIHUECS B HAJIWYUU B
opranmsaiu  American Type Culture Collection (AmepukaHCKasi KOJUIEKIUS THIIOBBIX
KyJnbTyp), T. Manaccac, mrar Bupmxunus, CIIIA. B HeKOTOpbIX BapuaHTaX OCYIIECTBIIEHUS K
KJeTkaM-xo3sieBaM oTHocsaTest kietkn CHO u knerkn muMQOUAHOrO MPOUCXOXKISHHS, TaKue
KaKk MueJloMHble U JuMpomHble KieTku, Hanpumep kierkn CHO-K1, knerku P3X63Ag8.653
(ATCC® CRL-1580) u knerku Sp2/0-Agl4 (ATCC® CRL-1581).

Knerounsie nuauu CHO

HecMoTpss Ha IOCTYNMHOCTb HECKOJBKUX JPYIUX JMHUNH KIETOK MJIEKOMUTAIOIINX,
OOJBIIMHCTBO MPOU3BOIUMBIX B HACTOSALIEE BPeMsl pEKOMOWHAHTHBIX TEPAIIEBTUYECKUX OENKOB
NOJIYYaKOT B KJIETKaxX sIMYHMKa kutaiickoro xomstuka (CHO) (Jayapal KP, et al. (Jayapal KP, et
al. Recombinant protein therapeutics from CHO cells-20 years and counting. Chem Eng Prog.
2007; 103:40-47; Kunert R, Reinhart D., Advances in recombinant antibody manufacturing. Appl
Microbiol Biotechnol. 2016;100(8):3451-61). K ux mnpeumymecTBaM OTHOCSTCS, HampuMep,
XOPOLIMH POCT B BHJI€ MPUKPETUICHHBIX KJIETOK WIN B CYCHEH3HH, CIOCOOHOCTD alalTHPOBATHCS

K 6eCCbIBOpOTOLIHbIM cpeaaM U Cp€aaM C ONpEACICHHBIM XHUMUYCCKHUM COCTABOM, BBICOKAA
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NPOAYKTHUBHOCTh M C(HOPMHUPOBAHHAS HCTOPHUA ONOOPEHMs pPEryJHPYIOIIUX OpPraHOB Ha
NPOAYKIHIO TEPANEeBTUYECKUX PEKOMOMHAHTHBIX OenkoB. OHHM TakKe OYEeHb JIETKO IMOAJAFOTCS
reHeTHYeCKuM  MonuukamusiM, W CIOCOObI  TpaHCHEKUMH  KJIETOK,  OKCIPECCHH
PEKOMOMHAHTHOTO OeJiKa U CeNeKLMH KJIOHOB Xopomo oxapakrepusoanbl. Kinerku CHO Takske
MOryT o0ecneynBaTh COBMECTHMBIE C YEJOBEYECKUM OPraHU3MOM IOCTTPAHCISILIMOHHBIE
moaudpukaimu. B Hacrosmem nokymente tepmuH «kierkn CHO» Bximouaer, Hampumep, 0e3
orpannuenuii, CHO-DG44, CHO-KI, CHO-M, CHO-S, CHO GS knockout, a Takxke wux
MOIU(UKAIIMU U IPOU3BOJIHBIE.

DKCNPEeCCHOHHBbIE BEKTOPBI JJISl TAKUX KJIETOK MOTYT BKJKOYAaTh OIHY WK Oojiee U3
CJIEAYIOIIMX TOCIEIOBATEIbHOCTEH JJIsi KOHTPOJISL SKCIPECCUHM, TaKUX Kak, 0e3 OrpaHuYeHui,
TOYKa Hayaja PEeIUIMKALWHU, MPOMOTOp (HampuMep, MO3OHHE WM paHHHE MpoMoTopbl SV40,
npomotop CMV (matentsr CIITA Ne 5,168,062; 5,385,839), npomorop HSV tk, mpomotop pgk
(pochormuueparkunasza), npomorop EF-1 alpha (marenr CIIA Ne 5,266,491), mo MeHbIei
Mepe OMH MPOMOTOP YEJIOBEUECKOr0 MMMYHOIIIOOYJINHA, YHXaHCEepP W/WiH MH(OPMAIIHOHHBIE
CalThl JUIsl MPOLIECCHHTA, TaKWe KaK CaWThl CBS3bIBAHUS pubocoM, caiitel craiicmara PHK,
CalThl MONHAACHUINPOBAHUS (HapuMep, caiiT mpucoeanHeHus noiu-A Gompimoro T-Ag SV40)
U TIOCIEeNOBATENbHOCTH TEPMHHATOPOB TpaHckpumuuu. Cwm., Hampumep, Ausubel et al,
ynomsiHyToe; Sambrook et al., ymomsiHyTO€. )11 MPOAYKLUNK HYKJIEMHOBBIX KHCIIOT WIIA O€JKOB
HACTOSIIETO HM300pETEeHHs MCIONB3YIOT U APYTHe HM3BECTHbIE W/WJIM TOCTABJISIEMbIE KIIETKH,
HampuMep, MO KaTajory «AMepUKaHCKas KOJUIEKLHSI THUIOBBIX KYJBTYp KJIETOUHBIX JIMHHH U
ruOpuaoMY, TNOO U3 IPYTHX U3BECTHBIX MM KOMMEPYECKUX HCTOYHHKOB.

B cnywae wucnonp3oBaHHS OYKAPHMOTHUECKHX KIJIETOK-XO35I€B B BEKTOP OOBIYHO
BCTPAUBAIOT MOCJIENOBATEIbHOCTH TOJUAACHWINPOBAHUS WM TEPMHHALMH TPAHCKPUIILIUH.
Hanmpumep, B KkadecTBe IOCNEIOBATENbHOCTH  TEPMUHALMM  MOXHO  HCIOJb30BATh
HIOCJIEIOBATENIbHOCTD MTOJMACHUINPOBAHUS U3 TeHa ObIYbero ropMoHa pocta. Bo3MoXkHO Takxke
nobaByieHHe TMOCIENOBATENbHOCTEH JJIi TOYHOIO CIUIAMiCMHIa TpaHckpunra. Ilpumepom
MIOCJIEIOBATENIBHOCTH CILIaiicuHra ciy>kut uHTpoH VP1 u3 SV40 (Sprague, et al., J. Virol.
45:773-781 (1983)). Kpome TOro, B BEKTOp MOKHO JOOABJISATH MOCIEAOBATEIHBHOCTH T€HOB JIJIsI
KOHTPOJISI PETUTHKALIMH B KJIETKE-XO35IMHE, M3BECTHBIE B TAHHON OOJIACTH.

Ouncrka antutena. Axtuteno k ®PHO wMoxkerT ObITh HW3BJIIEYEHO W OYHINEHO U3
PEKOMOMHAHTHBIX KJIETOYHBIX KYJIBTYP XOPOLIO U3BECTHBIMH CIIOCOOAMH, BKIFOUAKOLINMH, Oe3
OrpaHHUYEHUH, OUYMUCTKY Ha Oenke A, OcCakaeHHe Cyiab(paroM aMMOHUS WIH CIHPTOM,
SKCTPAarMpOBaHWE  KUCJIOTOH, AaHMOHO-  WJIM  KaTHOHOOOMEHHYIO  Xpomarorpaduro,
xpomatorpadpuro  Ha  Qochouemmnonoze, ruapododbHyr0o xpomarorpaduro, apUHHYO
xpomarorpaduro, xpomarorpapuro Ha TUAPOKCHIANATUTE U XpomaTorpaduro Ha JektuHe. Jls
OYHCTKH MOKHO TaK)X€ HCIOJNb30BATh BbICOKO3((EKTUBHYIO KHUAKOCTHYIO XpOMAaTorpaduro
(BOXKX). Cm., nanpumep, Colligan, Current Protocols in Immunology, wnu Current Protocols in
Protein Science, John Wiley & Sons, NY, NY, (1997-2001), nanpumep, riassl 1, 4, 6, 8, 9, 10,

rac Kaxzjaas IoJHOCTbIO BKIIFOUYCHA B HaCTOﬂH_II/Iﬁ AOKYMEHT NIyTEM CCBLJIKH.
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AHTHTENa HACTOSIIEr0 M300PETeHHs BKIIOYAIOT OYMIINEHHBIE €CTECTBEHHBIM IyTEM
NPOAYKTHI, MPOAYKTHl XMMHYECKOTO CHHTE€3a W MPOAYKTHI, IMOJy4daeMble IPU IOMOIIU
PEKOMOMHAHTHBIX TEXHOJOTMH M3 3YKAPUOTHYECKUX KIIETOK-XO035€B, BKJIOUas, HampuMep,
KJIETKA APOACKEH, BBICIIMX PAaCTEHUI, HACEKOMBIX M MIIEKONUTAOIUX. B 3aBucumocTu OT
XO035IMHA, HCIONb3YeMOro B Crocobe peKOMOWHAHTHOH MNPOAYKLIMH, AHTUTENO HACTOSIIEro
N300peTeHNs] MOXKET OBITh INIMKO3WIMPOBAHHBIM MM MOXKET OBITh HETJIMKO3MJIMPOBAHHBIM, TIe
TJIMKO3WJIMPOBAHHOE AHTUTENIO SIBJIIETCS NPENNOYTUTENbHbIM. Takue crocoObl ONMUCAaHBI B
MHOTOYHCJICHHBIX CTAHAAPTHBIX JIA00OPATOPHBIX PYKOBOACTBAX, Hampumep Sambrook, Bbile,
pazmenbl 17.37-17.42; Ausubel, Boime, rnaser 10, 12, 13, 16, 18 u 20, Colligan, Protein Science,
BbILIE, TJ1aBbl 12-14, BCce MyOJMKALMU MOJHOCTBIO BKJIFOUEHBI B HACTOSIIUN JOKYMEHT MyTeM
CCBLIKH.

Anturena k PHO

BrieneHHble aHTHTENAa HACTOSILEro HM300PETeHHs], COAeprKallie Bce BapuabeibHbIE
obnmactu CDR tsoxenoi nemm SEQ ID NO:1, 2 u 3 w/uimm Bce BapuabenbHble obnactu CDR
nerkoi et SEQ ID NO:4, 5 u 6, BKIIFOUaIOT aMHHOKUCIIOTHBIE TTOCIIE0OBATEIbHOCTH aHTHTE,
OINMCAaHHBIE B HACTOSIIEM JOKYMEHTE, KOAMPYEMbIe JTIOOBIM NMPUEMJIEMbIM TOJIHHYKIEOTHAOM,
ar00 JFOOOr0 BBIIEJICHHOTO WJIM TOJYYEHHOro aHTurena. IIpenmnouTHTeNhHO 4YeIOBEYEeCKOe
AHTHUTENIO WJIM aHTHICHCBS3BIBAIOIINN (pparMeHT cBsi3biBaeTcs ¢ denoBedecknM PHO u takum
00pa3oM YaCTHUYHO WJIM MO CYLIECTBY MOJHOCTHIO HEWTPaNU3yeT MO MEHbIIEeH Mepe OOMH BHI
OMONIOrn4ecKoil aKTUBHOCTU OeJKa. AHTHUTENO, HIJIM €ro ONPEAETICHHbIH yUacTOK WJIM BapUaHT,
KOTOpBIE€ YACTUYHO WUJIU MPEATIOYTUTEBHO M0 CYLIECTBY HENTPAIU3YIOT 110 MEHbILIEH Mepe OANH
BUJ OMOJOrH4YeCcKON aKTUBHOCTH IO MeHbIIeH Mepe onHoro Oenka mnu gpparmenta PHO, mosker
CBsi3pIBATh OeNOK Wi (GparMeHT W TakuM 00pa3oM HMHIHOMPOBaTh AKTHBHOCTH,
onocpenoBaHHble cBs3piBanueM @HO ¢ peuentopom k @®HO mnu ¢ apyrumu 3aBUCHUMBIMU OT
®HO unu onocpenoBaHHbIE UM MeXaHU3MaMH. B KOHTeKCTe HACTOAIIEero TOKYMEHTa TepMUH
KHEUTPATM3YIOIee AHTUTENIO» OTHOCUTCS K AaHTUTENy, KOTOPOE€ MOXKET HHIUOUPOBATh
3aBucumyro oT ®HO aktusHOCTE Ha 0K0JIO 20-120%, MpenmnouTUTENBHO Ha M0 MEHbIIEeH mMepe
okoJo 10, 20, 30, 40, 50, 55, 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100%
win Ooniee B 3aBUCUMOCTH OT criocoda aHanusa. CriocobHocTh antuTena k ®HO urrnbuposars
3aBucuMyto oT ®HO akTHUBHOCTB MPENNOYTUTENBHO OLIEHUBAIOT C MOMOLIBIO 110 MEHbIIEH Mepe
OHOro mpuemiIeMoro crocoba ananmmza Oeinka ®HO wmim ero penenrtopa, Kak ONKCAHO B
HACTOSIIEM JTOKYMEHTE W/ KaK M3BECTHO CIIELHAUCTaM B JaHHOH oOmactu. YenoBedeckoe
AHTHUTENIO N300pPETeHNsT MOXKET MPENCTaBIATh coOoN anTuTeno modoro knacca (IgG, IgA, IgM,
IgE, IgD u T. n.) uaM U30TUIIA U MOXKET CONEPIKaTh JIETKYIO LeTlh Kanmna win JssMona. B ogaom
BapHaHTE OCYIIECTBICHHUsS] UYEJOBEUECKOE AHTUTENO CONEPXKUT TSDKENIYK ILelb WU
onpeneneHHblii pparment IgG, Hanpumep mo MeHbineil mepe onuH u3 usorumnos IgGl, IgG2,
IgG3 nnu IgG4. AHTuUTena 3TOro THUMAa MOXKHO MOJy4YaTb C MCMOJNb30BAaHHEM TPAHCTE€HHOM
MBIIIM WJIW JPYroro TPAaHCIEHHOTO HE OTHOCALIErocsi K YeJNOBEKY MIIEKOIUTAIOLIEro,
COIepIKaIero TPAHCTEeHbI MO0 MEHBIIEH Mepe OMHOUW 4eJOBEYECKOH JIerkoi mernu (Hampumep,

IgG, IgA) u IgM (Hanpumep, v1, v2, v3, y4), Kak ONUCAHO B HACTOSINEM JOKYMEHTE W/HIIN Kak
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M3BECTHO CIELHUAINCTaM B JAaHHOH o0nactu. B npyrom BapuaHTe OCYIIECTBIEHUS YEIOBEUECKOE
antuteno k yenosedeckomy @HO copepxxut tsxenyro uens IgG1 u nerkyro nens IgGl.

IIpy ucrnonb30BaHUM B HACTOSIIEM AOKYMEHTE TEPMHHbBI «AHTUTENO» WU «aHTUTENa»
OTHOCATCSI K MOJIEKyJIaM OHMOaHAJIOrOB aHTUTEJ, YTBEPKACHHBIM B COOTBETCTBUU C 3aKOHOM O
LIEHOBOI KOHKYpPEHIMM M HHHOBalMsX Ouonornveckux Jjekapcts 2009 r. (3akon BPCI) wu
aHAJIOTMYHBIMU 3aKOHaMH M HOpMaTHBaMu BO BceM mupe. B coorBercrBuu ¢ 3axonom BPCI
MOXeT OBbITh NPOAEMOHCTPUPOBAHO, YTO AHTUTENIO SIBISIETCS OMOAHAJIOrOM, €CIH JaHHBIE
MOKA3bIBAIOT, YTO OHO «OYE€Hb CX0XKe» C 3TAJIOHHBIM MPOAYKTOM, HECMOTPSI HA HE3HAYUTENIbHbIE
pa3ianuus B KJIMHUYECKH HEAKTHBHBIX KOMIIOHEHTaX, M «OXXHMIAETCs», YTO OHO AACT TOT XKe
KJIIMHUYECKHH PEe3YJIbTAT, YTO U 3TAJIOHHBINA MPOIYKT, C TOYKH 3pEeHUsT OE30MaCHOCTH, YHUCTOThI U
aktuBHocTH (Endocrine Practice: ¢espams 2018 r., Vol. 24, No. 2, pp. 195-204). Otu
MOJIEKYJIbI-OM0AHAIOTH aHTUTENl O0ECIEYNBAIOT MO COKPAIEHHOH CXeMe YTBEPKACHUS, IMPH
KOTOPOH 3asiBUTENb MOJIAraeTCsl Ha KIMHUYECKUE aHHbIE STAJOHHOTO MPONYKTa H300peraTess
IUTSL TIONIYYEHUST OJOOPEHUs PeryupyroImux opraioB. [1o cpaBHEHHIO ¢ UCXOIHBIM 3TAJOHHBIM
M300pETEeHHBIM aHTHUTENOM, KoTopoe Obuio omoOpeHo FDA Ha OCHOBaHMHM  YCIEUIHBIX
KJIMHUYECKUX HCCIICOBAHUN, MOJEKyla-OMoaHalor aHTHTENa B HACTOALIEM JIOKYMEHTE
Ha3bIBAETCS «OMOMpenapaToM BTOPOTo 3lIenoHay. Kak mpeacTaBieHo B HACTOSIIIEM JOKYMEHTE,
SIMPONI® (romumymad) mpencrasisier coOOH OpUTHMHAIbHOE MHHOBAILMOHHOE pedepeHTHOe
aatureno k ®HO, kortopoe Obuio omodpeno FDA Ha OCHOBaHMM YCHEIIHBIX KIMHUYECKUX
uccienosannii. I 'ommmymad npogaercst B CIIA ¢ 2009 rona.

ITo MeHpluel Mepe OIHO AHTUTENO HM300pPETEHUs CBS3bIBAET IO MEHBIIEH Mepe OauH
OTpeNeNIeHHbI 3MUToN, crneuuuyHbli K 1o MeHbluell Mepe omHomy Oenky PHO, ero
cyObenuHuLe, (parMeHTy, y4acTky uiau mo0oil mx komOuHanmu. ITo MeHbineit mepe omuH
STIHUTOI MOKET CONEPIKATh MO MEHbILIeH Mepe OIHY 00JaCTh CBS3BIBAHUS C AHTUTEJIOM, KOTOpast
CONEPKUT IO MEHbIIeH Mepe OAMH Yy4YacTOK YyKa3aHHOro Oenka, TIJe JAaHHBI SMIUTON
NPEANOYTUTENIBHO COMEPKUT IO MEHbIIeH Mepe OAWH BHEKJIETOYHbIH, pPacTBOPUMBII,
ruapOQMIIbHBIN, BHEITHUH WM LHUTOIUIA3MATHYECKUH y4acTOK yKazaHHOro Oenka. [To mMeHbieit
Mepe OIHMH ONPENETCHHBIH SMHUTON MOXKET COIepKaTh JHOOYI0 KOMOWHALMIO U3 MO MEHbIIEH
Mepe OJHOHI MOCIeNOBaTeIbHOCTY AMHUHOKHUCIOT, COCTOsIIed W3 MO MeHbliell mepe 1-3
AMHUHOKMCJIOT, U A0 IOJIHOIO ONPEAEIEHHOIO y4acTKa W3 IMOCJIEeN0BATENbHBIX aMHUHOKHUCIOT C
SEQ ID NO:9.

ITo cymecTBy 4YenOBEYECKOE AaHTUTENIO WJIM AaHTUTCHCBS3bIBAOIIUN  (parMeHT
HACTOSIIETO M300PETEHHsI COAEPKUT aHTUT'CHCBS3BIBAIOIIYIO O0JACTh, KOTOpPAsk COIEPIKHT IO
MEHBIIeH Mepe OAHY Ompenessiromy komruieMenTapHocTs obnmacte (CDR1, CDR2 u CDR3)
YeJIOBeKa WJIM BapHaHT MO MEHbINEH Mepe OmHOW BapuadeapbHOU OOJIACTH TSKENON LN U Mo
MEHBLIEH Mepe OJHON onpenersomeiil KoMuieMeHTapHocTh obnactu yenoseka (CDR1, CDR2 u
CDR3) wnu BapuaHT MO MEHbLIEH Mepe OIHOHN BapwalenpHOW obmactu jerkoi uemnu. B
KauecTBe HE HAJaramollero OrpaHH4YeHHs] NpUMepa AaHTUTENO WM AHTUTEHCBSI3bIBAIOIIMI
y4acTOK WJIM BapMaHT MOIYT copaepxkaTrb Mo MeHblieil Mepe onHy CDR3 Tsxenoi wnemnw,

UMeroIIy0 nocienoBaresibHOCTh amMuHOKHCIoT SEQ ID NO:3, w/unmum CDR3 nerkoii memnwy,
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UMEIOLIYI0 TocneaoBarenbHocTh amMuHOKHCI0T SEQ ID NO:6. B KOHKpeTHOM BapuaHTe
OCYIIECTBIIEHHS] ~ AHTUTEJNO  WIM  AHTHUIEHCBS3bIBAIOIIUN  (parMeHT MOTryT  HMMeEThb
AHTUT€HCBSA3BIBAIOIIYIO O0JIACTh, KOTOPAst COIEPIKUT IO MEHbIIEH Mepe 4acThb 10 MEHbINElH Mepe
onnoit CDR Tsixenoii nenm (T. . CDR1, CDR2 w/umn CDR3), nmeromyo nocieaoBarebHOCTh
aMHHOKHUCIOT, cooTBeTcTByromy0 CDR 1, 2 w/umu 3 (manpumep, SEQ ID NO:1, 2 w/unu 3). B
APYrOM KOHKPETHOM BAapUaHTE OCYLIECTBJICHMsI AHTUTEJIO UM aHTUI€HCBSI3bIBAKOLIUI Yy4aCTOK
WJIN BApUAHT MOXKET MMETh aHTHICHCBS3BIBAIOLIYIO OOJIACTb, KOTOpAsi COAEPKUT IO MEHbIIeH
Mepe y4dacTok 1o menbineii mepe ogHoii CDR nerkoii nenu (T. e. CDR1, CDR2 w/unu CDR3),
UMEIOIIYI0 aMHUHOKHCIOTHYIO MOCIEN0BaTeIbHOCTh, cooTBeTcTByromy0 CDR 1, 2 w/wmm 3
(mammpumep, SEQ ID NO: 4, 5, w/unu 6). B npennodTuTebHOM BapuaHTe OCYIIECTBJICHUS TPH
CDR Ttsxenoii uenu u Tpu CDR nerkoit nenu aHTUTENA WM aHTUTEHCBSI3bIBAIOIIErO (pparMeHTa
UMEIOT MOCJIe0BaTeIbHOCTh AMUHOKHUCIOT cooTBeTcTByoIe CDR no mensineli mepe ogHOro
3 MAT TNVI148, TNVI14, TNVI15, TNVI96, TNVI118, TNV32, TNVS86, omnucaHHbIX B
HACTOsALIEM JIOKyMeHTe. Takue aHTuTeNa MOKHO INOJydaTb IMyTeM XHUMHYECKOIrO CBS3bIBAHUS
pa3nuHbIX yuacTkoB (Hampumep, CDR, kapkacHOW 00JacTH) aHTUTENA ¢ MOMOIIBI0 OOBIYHBIX
CrIOCO0OB MONTyYEHHsI M SKCIIPECCHUH MOJIEKYJIBI (T. €. OAHOH 1 Oosiee) HyKJIEMHOBOH KUCIIOTBI,
KOTOpasi KOOUPYET aHTHTEJO, ¢ TIOMOINBI0 OOBIMHBIX CHOCOOOB TEXHOJOTHH PEKOMOWHAHTHBIX
JIHK wim ¢ MOMOIIBIO APYToro MPUEMIIEMOTo crocoda.

Crnemmnduunoe antureno k ®HO moxer copepkaTb MO MEHbIIEH Mepe OIHY W3
BapualOeIbHBIX OONacTed TSKENONH WM JITKOW [eNmu, HWMEIOLIYI0  OIpeneIeHHYIO
aMUHOKHUCJIOTHYKO  MOCJefoBaTeNbHOCTb. Hampumep, B NpeANOYTUTENIbBHOM  BapUaHTe
ocymecteieHust antureno k ®HO coxmepxut no MeHblneil Mepe oaHy BapuabenbHYI0 00NacThb
TSDKEJION LiernH, HeoOs3aTeIbHO MMEIOLIYI0 aMHUHOKHCIOTHYIO mocienoBatensHocTh SEQ ID
NO:7 w/unun no MeHblIeld Mepe OAHY BapHaOeJbHYIO OOJIACTh JIETKOW IenH, HeoOsA3aTeIbHO
UMEIOIIYI0 aMUHOKUCIOTHYI0 mnocienoBaTenbHOCTE SEQ ID NO:8, rme anturtena, Kotopble
csizbiBatoTCs ¢ @HO dyenoBeka M KOTOpPbIE COAEPIKAT OMPENETeHHbIH BapHaOeIbHbIA y4aCTOK
TSDKEJIOW WJIM JIETKOHM Liernei, MOTyT ObITh MOJYYeHbl MPUEMJIEMbIMU CIIOCOOAMHU, TAKUMHU Kak
darossiii nucriiei (Katsube, Y., et al., Int J Mol. Med., 1(5):863-868 (1998)), unu cniocobamu, B
KOTOPBIX MCIOJB3YIOT TPAHCTEHHBIE KMBOTHBIE, N3BECTHBIMH CIIELIUAIIMCTAM B JAHHOHW O0JIACTH
W/WJIN OTIMCAaHHBIMH B HACTOSLIEM NOKyMeHTe. Hampumep, TpaHCTEHHYIO MBIIIb, CONEPIKAILYIO
(YHKIMOHAJIBHO MEPECTPOCHHBIA TPAHCTEH TSDKEJIOHN LIeNU YeJI0OBEYECKOro HMMYHOMIIOOY IMHA U
TpaHncreH, copepkammid JIHK Jokyca serkod menw 4YeJoBEYECKOro HMMYHOTJIOOYJIHHA,
KOTOPBI MOJKET TOABEPraThCsl (PYHKLIMOHAIBHON MepecTpoiike, MOKHO HMMYHHU3HUPOBATh
gyenosedeckuM @HO wiu ero ¢gparmeHToM, 9ToOBI MHAYLMPOBATh MPOAYKLIMIO aHTHTEN. [IpH
JKEJTaHUM MOJKHO BBIIENATh KJIETKH, MPOAYLHUPYIOLIME aHTUTENa, U MOXHO IOJyd4aTh
rHOpUAOMBI WJIM APYTHE€ HMMOPTAIN30BAHHBIE KJETKH, NPOAYLHUPYIOIIHE AaHTHUTENA, Kak
OMUCAaHO B HACTOSINEM JOKYMEHTE W/WJIM M3BECTHO CIELHANINCTaM B JaHHOW obmactu. B
anbTEPHATUBHOM BAapUAHTE OCYINECTBJEHHUS AHTUTENO, ONPEAENIEHHBbIM y4acTOK WJIM BapUaHT
MO>KHO JKCIIPECCHUPOBaTb B IPUEMJIEMONM KJIETKE-XO35IMHE C TIOMOILBIO KOAUPYIOLIEH

HYKHCHHOBOﬁ KHCJIOTBI WJIX €€ Y4aCTKa.
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H3o0peTeHne Tak)ke OTHOCHTCS K AHTUTENAM, AaHTHUT€HCBS3bIBAIOIIUM (pparMeHTam,
HermsiM  UMMyHorsoOyimHa u obmactsm  CDR,  comepkamuM — aMMHOKHCIOTHI B
MIOCJIEIOBATENIBHOCTH, MO CYIIECTBY COBIAJAIOIIEH ¢ aMUHOKHMCIOTHON IOCIEN0BATEIbHOCTHIO
aHTHUTENA, ONUCAHHON B HACTOSIEM AOKyMeHTe. lIpeamodruTenpHO Takue aHTUTENA WIIH
AHTUTEHCBS3bIBAIOLINE (DparMEeHThl U aHTHTENa, conxeprkamue Takue uenu wim obmactu CDR,
MOTYT CBsi3bIBaThCs ¢ yenoseueckuM @HO c Bricokolt addurHOCTBIO (Hanpumep, ¢ Kp paBHOM
okono 107 M mm MeHee). AMHUHOKHCJIOTHBIE TOCJIEAOBATEIbHOCTH, IO CYLIECTBY
COBMAJAIOIIUE C TMOCIEIOBATEIBHOCTSIMH, ONMCAHHBIME B HACTOSIIEM JOKYMEHTE, BKJIIOYAIOT
NOCJIEIOBATEIbHOCTH, COAEpIKAINe KOHCEPBATHBHBIE AMHUHOKHUCIIOTHBIE 3aMEHBI, a TaKXkKe
AeNenuy W/WIM BCTaBKM aMHHOKHUCIOT. KOHCepBaTMBHONW aMMHOKHCJIOTHOM 3aMeHOH
HA3bIBAETCSI 3aMEHA MEPBOH AMHUHOKHCIOTHI HAa BTOPYE) AMHHOKHUCIOTY, (DH3MYECKUe H/HUIIH
XUMHYECKHEe  CBOWMCTBa  KOTOpOoH  (Hampumep,  3apsd,  CTPYKTypa,  IOJISIPHOCTb,
ruapopoOHOCTE/ TUAPOPUIBPHOCTD)  CXOAHBI CO  CBOWCTBAMHM  IEPBOH  AMHHOKHCIOTBHL
KoHcepBaTHBHBIE 3aMEHBI BKJIFOYAIOT 3aMEHY OJHOM aMHMHOKHCIIOTHI Ha APYTYIO B Ipeneax
cnepyrommx rpym: gu3uH (K), aprunans (R) u ructunun (H); acnmaprat (D) u rayramar (E);
acraparus (N), rnyramus (Q), cepun (S), Tpeonun (T), tuposus (Y), K, R, H, D u E; anaaun
(A), Banun (V), neituun (L), uzoneiinua (I), nponun (P), pennnananun (F), tpuntopan (W),
metnoHuH (M), uucrens (C) u rmmuunH (G); FWuY; C, SuT.

Konpl aMHHOKHCIIOT. AMHHOKUCIIOTBI, cocTaBismomue antutena k ®HO Hacrosimero
uzobpereHusi, 4dacto oOo3Ha4yaroT adOpeBmarypamu. HamMeHOBaHHS aMHHOKHCIOT MOKHO
00O3Ha4aTh C NOMOINBI OAHOOYKBEHHOIO KOAAa AaMHMHOKHCIOTBHI, TPEXOYKBEHHOrO KOJa,
Ha3BaHMs WJINM KOAOHA (-OB) M3 TPeX HYKJIEOTHJOB, YTO XOPOIIO H3BECTHO CIELMAINCTaM B
nannHoit obmactu (cm. Alberts, B., et al., Molecular Biology of The Cell, Third Ed., Garland
Publishing, Inc., New York, 1994).

OJHOBYKBEHHbBIU | TPEX6BYKBEHHbBIU | HABBAHME KOJOH (-bI) U3 TPEX
KOJ KO/, HYKJIEOTHU/IOB
A Ala AranuH GCA, GCC, GCG,
GCU
C Cys ucrenn UGC, UGU
D Asp AcnaparuHoBas GAC, GAU
KHCJIOTa
E Glu I'myramunoBas GAA, GAG
KHCJIOTa
F Phe DenmtanaHuH UucC, UuU
Gly I mumn GGA, GGC, GGG,
GGU
H His T'uctunun CAC, CAU
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I Ile Hzonetinn AUA, AUC, AUU

K Lys JInzun AAA, AAG

L Leu Jletnu UUA, UUG, CUA,
CUC, CUG, CUU

M Met MetunoHnH AUG

N Asn Acnaparux AAC, AAU

P Pro IIponun CCA, CCC, CcCCgq,
CCU

Q Gln I'nyramun CAA, CAG

R Arg ApruauH AGA, AGG, CGA,
CGC, CGG, CGU

S Ser Cepun AGC, AGU, UCA,
UCC, UCG, UCU

T Thr Tpeonun ACA, ACC, ACG,
ACU

\Y4 Val Banuu GUA, GUC, GUQG,
GUU

" Trp Tpunrodan UGG

Y Tyr Tuposun UAC, UAU

Antureno xk ®HO Hacrosmero u3o0peTeHHs MOXKET BKIIKOYATh OIHY WM OoJjee
AMMHOKHCJIOTHBIX 3aMeH, AeNeLi min 1o0aBieHni BCIEICTBHE €CTECTBEHHBIX MyTalMi JTHOO
JENCTBHUH YeJI0BEKa, OMMCAHHBIX B HACTOSIIEM JOKYMEHTE.

HecomHeHHO, 4MCIO aMHHOKHCIOTHBIX 3aM€H, KOTOpPO€ MOXET IPOU3BECTH
KBaJH(PULUHUPOBAHHBIN CHEIHAIICT, 3aBUCUT OT MHOTHX (PaKTOPOB, BKJIFOYAsl OMMCAHHBIE BBILIE.
BooOmie roBopsi, 4MCIIO 3aMeH, BCTABOK HJIM AENIEMA aMUHOKHCIIOT JIFOOOr0 JAHHOTO aHTHTENA
k ®HO, ¢pparmenTa wiu Bapuanta OyaeT coctasisaTh He Oonee 40, 30, 20, 19, 18, 17, 16, 15, 14,
13, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2, 1, nanpumep 1-30, wiu 000N UHTEPBAJ, WM 3HAYECHUE B
HeM, KaK YKa3aHO B HACTOSILEM JOKyMEHTE.

CrienanucThbl B JaHHOM 00J1aCTH MOTYT MASHTU(UIIUPOBATD AMUHOKHCIIOTBI B aHTUTENIE
k ®HO, xotopble HEOOXOOUMBI AJis1 €ro (PYHKLNH, U3BECTHBIMU CIIOCOOAMHU, TAKMMHU KaK CauT-
HAINpaBJICHHBIH MyTareHe3 WM CKaHUPYIOIIMH alaHWHOM MyTareHe3 (Hampumep, Ausubel, cm.
Boime, rmasbl 8, 15; Cunningham and Wells, Science 244:1081-1085 (1989)). Ilocnenusis
nporenypa mnpearnonaraeT n00aBJIeHHE TOUEYHBIX MYyTALUH ajJaHWHA B KaXIOM OCTaTKe B
Monekyne. BmocienctBuM — MOdydeHHbIE ~ MYTAHTHbIE  MOJIEKYJIbI  WUCIBITBIBAIOT — HA
OMONIOTUYECKYI0O aKTHBHOCTb, TaKyK Kak, Oe3 OrpaHW4YeHHi, IO MeHbIIeHl Mepe OIHa
aKTUBHOCTb N0 HeWrpanuzauuu @®HO. Kputnusble A CBSI3bIBAHUSI C aHTUTEJIOM CalThl MOKHO

TaK)Ke HACHTH(QHULUPOBATH IyTEM aHAIN3a CTPYKTYPhl, HApUMEp MyTeM KPHUCTAJIH3aLNY,
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SIEPHOTO MAarHUTHOTO pe3oHaHca miu (oroaddunHoro meuenns (Smith, et al., J. Mol. Biol.
224:899-904 (1992) u de Vos, et al., Science 255:306-312 (1992)).

Antrrena k ®HO moryT Bkito4aTh, 6€3 OrpaHUYeHUH, 110 MEHbLIEH Mepe OJUH YYacTOK,
NIOCJIEIOBATENIbHOCTh MM KOMOWHALMIO, BBIOpaHHbIE M3 OT 1 11O BCEX IOCIEAOBATENbHBIX
aMUHOKHCIIOT, U3 N0 MEHbIIeH Mepe oaHoM u3 nocnenosarenbHocteil SEQ ID NO:1, 2, 3, 4, 5,
6.

Awntureno k @HO MokeT Heo0s3aTeNIbHO JOTIOJIHUTEIBHO COAEPIKATh MOJUIIENTH]] U3 110
MeHbIel Mepe ogHol u3 70-100% mocnenoBaTenbHbIX AMUHOKUCIIOT 110 MEHBIIEH Mepe OHOM
u3 SEQ ID NO:7, 8.

B opHOM BapuaHTe OCYIIECTBJIEHHS IOCJIENOBATENIbHOCTh AMHHOKHCIOT —LENH
UMMYHOIJIOOyJIMHA MJIM €€ y4dacTok (Hampumep, BapuaOenbHas oOmacte, CDR) wumeer
UAeHTUIHOCTh okoyio 70-100% (mampumep, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83,
84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100 unmu nr0OOH UHTEPBAJ, WU
3HaYEHHE B HEM) C MOCJIEOBATEIbHOCTBI0 AMUHOKHCIIOT COOTBETCTBYIOIIEH LETH 110 MEHBIIEH
Mepe onHoN u3 mnocaenosarenbHocTedt SEQ ID NO:7, 8. Hamnpumep, aMUHOKHCIOTHYIO
NOCJIEIOBATENIbHOCTh ~ BapuabenbHOH  OONAacTH  JIETKOH Lemd MOXKHO — CPaBHHMBATH  C
nocnenoBatenbHOCTEE0O SEQ ID NO: 8, mnam amMuHOKHCIOTHYRO mnocienoaTenbHOCTh CDR3
TspKenol nenu MoxkHo cpaBHuBaTh ¢ SEQ ID NO: 7. 70-100% uOeHTUYHOCTH aMHUHOKHUCJIOT
(mampumep, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100 wnu MrOOOI MHTEPBAJ, WK 3HAYECHUE B
HEM) TIPEANOUTUTENBHO OINPENENSIOT C MOMOIIBI MPUEMIIEMOr0 KOMIBIOTEPHOIO aJrOPUTMA,
M3BECTHOT'O CIIEI[HAIUCTAM B JAaHHON O0JIaCcTH.

IIpuMeps! moOCnenOBaTENbHOCTEN BapHaOeNbHBIX O0JacTell TSKENOM M JIETKOH Lenen
npencrasiensl B SEQ ID NO: 7, 8. AnTHTeNa HACTOALIETO N300pETEHNUs WIH UX ONpEeIesIeHHbIE
BapUAHTBl MOTYT COIEPIXKaTh JIIOOOE YHCIO OCTATKOB CMEXKHBIX aMHUHOKHCIOT W3 aHTHTENA
HACTOSIIEro M300peTeH s, IIe 3TO YHUCJIO BHIOPAHO M3 IPYIIIBI LIEJNbIX YHCeN B MHTepBase 10-
100% oT umcma mocienoBaTeIbHBIX OCTaTKOB B aHtuTenae k ©OHO. JlnuHa naHHOM
MOJTIOCIIEIOBATENIbHOCTH  TIOCJIEAOBATENIbHBIX AMHUHOKHCIIOT HEOOsI3aTeIbHO COCTABISIET 10
MeHnbinei mepe okoso 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170,
180, 190, 200, 210, 220, 230, 240, 250 uau Oojee aMHUHOKHUCIOT, W JIFOOOW WHTEPBA, WU
3HaueHue B HeMm. Kpome TOro, KOJIMYECTBO TaKHUX MOJINOCIEAOBATENIbHOCTEN MOXKET
NPEACTaBIATh COOOH Jr00Oe wLenoe 4uCio, BBIOpAHHOE M3 TPYIIbL, coctosmer u3 1-20,
HaIpuMep 1o MeHbluen mepe 2, 3, 4 unn 5.

CornacHo ompeneseHUI0 CIENUANMCTOB B JaHHOW 00JacTu HacToslee H300peTeHne
BKJIFOYA€T IO MEHbLIEH Mepe OAHO OHOJOrWYeCKH AaKTHBHOE AaHTHUTENO HACTOSILIETO
n300pereHusi. buomormueckn axkTHBHBIE aHTHTENAa OONAmar0T yIAENbHOH aKTUBHOCTBHIO,
cocrasistouieil no mensiuei Mepe 20%, 30% nmu 40%, U NpeAnoOYTUTENBHO 110 MEHbIIEH Mepe
50%, 60% wumun 70%, u Hamboyiee MpennmouTUTENbHO 1O MeHbined mepe 80%, 90% wmu 95-
1000% OT aKTMBHOCTH HATUBHOTO (HECMHTETHYECKOI0), SHAOTEHHOTO WM POACTBEHHOIO €My H
u3BecTHOro anturena. CriocoObl Ka4eCTBEHHOIO M KOJUYECTBEHHOrO aHain3a (pepMEeHTaTHBHOMN

AKTUBHOCTH M CYOCTpPaTHOH CHenu(UIHOCTH XOPOLIO H3BECTHBI CIIELUAINCTAM B IaHHOM
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o0xacru.

B npyrom acmekre u300peTeHHE OTHOCHUTCS K YEJIOBEYECKMM aHTHUTENaM U
AHTUTeHCBSA3BIBAIOIIMM (parMeHTaM, Kak OIHCAHO B HACTOSINEM JOKYMEHTE, KOTOpbIE
MOIU(PHUIMPYIOT TYyTEM KOBAJIEHTHOIO MPUCOCAMHEHUS OpraHuyYeckod (yHKLHOHAIbHON
rpynnel. Takas Mopgudukanus MO3BOJSET CO3[aBaThb AHTUTENO HIJIM AHTUTEHCBSI3bIBAIOLIUI
¢dparMeHT ¢ yiydmeHHbIMH (HapMaKOKHHETHYECKUMH CBOWCTBAMHU (HAIPUMEp, YBEIMYEHHBIM
NEepHOAOM MOJYKU3HHU in Vivo B ChIBOPOTKE). B kauecTBe OpraHn4eckoi (yHKIHOHAIBHOH
IPYIIBI MOKHO HCIOJIB30BATh JIMHEHHYIO WM PA3BETBICHHYIO TMAPOQPHIBHYIO MOJUMEPHYIO
IPYIIy, TPYIIy S>KAPHOH KHUCJIOTBI WJIM TPYINY CIOXKHOTO 3(Hupa >KUPHOH KHUCIOTHL. B
KOHKPETHBIX BAapUAHTaX OCYIIECTBJICHUS THMAPOQUIbHAS TOJIMMEpHAs TPYIIa MOXET HMETh
MOJIEKYJSIpHYIO Maccy oT okojio 800 nmo okomo 120 000 manmbTOH W MPEACTaBIATH COOOM
MOJTUAIKAHTJIMKONb (Hampumep, monusTwieHrukoib (PEG), momunponunenrimukons (PPG)),
YIJIEBOAHBIN MOJMMEP, aMHHOKHUCIOTHBIM MOJUMEp WM TOJUBUHUINUPOIUIOH, a TIpylmna
JKUPHOW KUCIIOTBI WJIM TPYIINA CIOKHOTO 3(Hpa JKUPHOH KUCIOTHI MOKET CONEPKaTh OT OKOJIO
BOCBMH JI0 OKOJIO COPOKa aTOMOB YIJIEpOAa.

MonuunrpoBaHHble aHTHTENA W AHTUICHCBA3BIBAIOIINE (PArMEHTbl H300pETEHHS
MOTYT COIEpKaTh ONHY WM Ooyiee OpraHMYeCKNX (PYHKUHUOHAJBbHBIX TPYII, KOTOPbIE UMEIOT
NpSIMyI0 WM HENpsIMyI0 KOBAJEHTHYIO CBsi3b ¢ aHTturenoM. Kaxpaas opraHudeckas
(yHKIMOHANbHAS TPYIIA, CBSA3aHHAS C AHTUTEJIOM MJIH C aHTUT€HCBS3BIBAIOIIUM (ParMeHTOM
n300peTeHNs], MOXKET HE3aBUCHMO MPEACTABIATh COOOH ruapOoPUIbHYIO MOJUMEPHYIO IPYIIY,
TPYIIY SKUPHOH KHCIOTBl WJIM TPYIIY CJIOXKHOTO 3(pupa >KUPHOH KHUCIOTHL. B KOHTEKCTe
HACTOALIETO JOKYMEHTa TEpPMHMH <(OKHpPHas KHUCJIOTa» OXBAaTbIBA€T OAHOOCHOBHBIE W
IBYXOCHOBHbIE KapOOHOBbIE KHCJIOTBl. B KOHTEKCTe HACTOAILIEro IOKYMEHTa TEePMHH
«rugpoduibHas MOJMMeEpHast rpynma» O0O3HA4YaeT OPraHWYeCcKUi monumep, oOamaroIuil
Jy4lleld pacCTBOPUMOCTBIO B BOJE, YeM B OKTaHe. Hampumep, MOaMIU3UH Jydlle pacTBOPSETCS B
BONE, YeM B OKTaHe. TakuMm 00pa3oM, aHTHTEJIO0, MOTU(PHUIMPOBAHHOE MYyTEM KOBAJEHTHOTO
NPUCOCAMHEHUS] TOJIIN3WHA, BKIOYEHO B u3o0OpereHue. [ uapoduiibHble MOJUMEpHI,
npuemsieMble JUIsI MOIM(MUKALMU AHTUTEN W300pPETeHUsi, MOTyT ObIThb JIMHEHHBIMH WJIH
pa3BETBIIEHHBIMH, ¥  BKJIOYAIOT, Hampumep, nojuaikaHriaukonu (wampumep, PEG,
MoHoMeToKcHnoM3THIeHDMKONb (MPEG), PPG u T. m.), yrneBonbl (Hampumep, OEKCTPaH,
LEJUTFOJIO3Y, OJIMTOCaxapHIbl, MOJUCAXAPUABI U T. I1.), TIOTUMEPBl THAPOPUIBHBIX AMUHOKHUCIIOT
(HarmpuMep, TONWIM3HMH, TOJHAPTHHUH, IOJMACIAPTaT MU T. 1), OKCHIBI IOJIMAJIKAHOB
(HarmpuMep, TOJUSTHUIICHOKCH[, TOJUINPONMICHOKCUA U T. I.) U TOJHMBHHUIITAPPOIHUIOH.
I'mnpodunbHbli monuMep, MOIUGUIUPYIOMUN AHTHTENO HW300PETeHUs, MPEANOYTUTENBHO
MMEET MOJEKYJSpHYK0 Maccy oT okojo 800 mo okono 150 000 nmanbTOH, Kak OTAEJIbHBIN
¢dbparment monekybl. Hanpumep, PEGsgoo 1 PEGog 000, TH€ HIZKHUN WHAEKC O3HAYAET CPETHIOI0
MOJIEKYJSIPHYIO MacCy TMOJMMepa B JAajbTOHAaX. | mapoduibHas MONMMepHasl Ipymia MOKET
UMETb OT OJHOTO [0 OKOJIO LIECTH 3aMeCTUTENeN - IPyNN ajKuia, >KUPHOH KUCIOTHI WM
CJIO)KHOTO 3(Hpa SKUPHOH KHCIOTHL. ['MapoduibHble MOJUMEPBl C 3aMEINAoLIed IPYIIoi

JKUPHOW KHUCIIOTHI WJIM CJIOXKHOTO 3(upa >KUPHOM KHUCIOTHI MOXKHO IMOJY4aTh C MPUMEHEHHEM
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npuemieMsIx criocobos. Hanpumep, noimmep, coaepskamuii aMMHOTPYIITY, MOXKET ObITh CBSI3aH
¢ KapOOKCHJIATOM JKUPHOM KHUCJIOTBI MJHM CIOXKHOTO 3(upa >KUPHOM KHUCIOTBHL, a
AKTUBUPOBAHHBIM KapOoKcwiaT (Hanmpumep, akTUBHpOBaHHBIA N, N-KapOOHUIIUUMHIA30JIOM)
Ha OKHUPHOW KHUCJIOTE€ MM CJIOXKHOM 3(Hpe >KUPHOM KHUCJIOTBI MOXET OBITh CBs3aH C
T'MPOKCHIIBHON TPYIION NONIUMepa.

JKupHble KHCIOTBI U CIOXKHBIE 3(QUPBI XKUPHBIX KUCJIOT, PHEMIIEMbIe 11 MOAH(UKALIIH
AHTUTEN M300pEeTeHMs, MOTyT ObITh HACHIEHHBIMU WJIM MOTYT COAEpKaTh OfHY Wiu Oojee
HEHACBILEHHbIX CBsi3eil. JKUpHBIE KHUCJIOTHI, NpUEMJIEMbIE JJIsi MOAU(PUKALUH AHTUTEI
u300peTeHus], BKIIIOYAIOT, Hampumep, H-moaekaHoaT (Cp,, jaypar), H-TerpamekaHoaT (Cig,
mupucrat), H-okTanekaHoat (C;s, cTeapar), H-3iiko3anoat (Cy, apaxunar), H-noko3anoat (Cay,
Oerenar), H-tpuakoHTaHoat (Csp), H-TeTpakonTaHoat (Cyg), yuc-A9-okranekanoar (Cig, onear),
noJHOCTBIO  yuc-AS,8,11,14-s1iko3arerpaenoar (C,p, apaxuigoHAT), OKTAHIUKAPOOHOBYIO
KHUCJIOTY,  TETPAACKaHIUKApOOHOBYIO  KHCIOTY,  OKTaJeKaHAMKAPOOHOBYIO  KHUCIIOTY,
TIOKO3aHANKAPOOHOBYIO KHCIOTY W T. 1. Ilpuemiemble CiOKHbIE 3(QHUPBI KHUPHBIX KHCJOT
BKJIFOYAIOT CJIOXKHBIE MOHO3(HUPHI JUKApOOHOBBIX KHCJIOT, COAEpIKALIUe JIMHEHHYIO WIIH
Pa3BETBIIEHHYIO TPYMIy HU3LIETO ajKWia. [ pynma HU3MIEro ajKuia MOXKET COIAep’KaTbh OT
OJTHOTO J0 OKOJIO IBEHAILIATH, IPEATIOYTUTENEHO OT OJHOTO 10 OKOJIO LIECTH aTOMOB YIJIEPOAA.

MonupunrpoBaHHbIe YENOBEUECKHUE AHTUTENAa M AHTUTCHCBS3BIBAIOIINE (PPArMEHTHI
MOJKHO TIOJTy4YaTh € IMOMOIIBIO MIPUEMIIEMOTO CIIOc00a, HApUMep MyTeM PEaKLUH C OAHUM HIIH
Oonee MOOUPUIMPYIOLIMMHU areHTaMH. B KOHTEKCTe HACTOSINEro AOKYMEHTa TEepMHUH
«MOIM(MULMPYIOIUN areHT» OTHOCUTCS K IMPHUEMJIEMOM OpraHWYecKoi rpymme (Hampumep,
rUAPOPUIBHOMY HOJUMEPY, KUPHOW KHUCIOTE, CIOXKHOMY 3(QUpPY XKUPHOM KHUCIOTHI), KOTOpas
COAEPKUT AKTUBUPYIOLIYIO TIPYMIy. «AKTUBUPYIOIAS TIPYNNa» O3HAYaeT XUMHUYECKHUI
¢parmMeHT WM (QYHKIHMOHAJIBHYIO TPYIINY, KOTOpbIE IPHU MOAXOISIIMX YCIOBHUSX MOTYT
BCTYIIaTh B PEAKLHUIO CO BTOPOH XHMMHYECKOW TIPyNIION M TakuM 0Opa3oM oOpa3oBbIBATH
KOBQJIEHTHYIO CBSI3b MEXIy MOAM(DHULMPYIOIIMM areHTOM U BTOPOH XHUMHYECKOW TpPYMIO.
Hanpuwmep, k pearpyrmuM ¢ aMUHOM aKTHBUPYIOIIUM TPYIIAM OTHOCATCS SJIEKTPO(HIIbHBIE
TPYIIBI, TAKKUE KaK TO3MJIAT, ME3WJIAT, TajoreH (xjop, 6pom, ¢rop, iox), cnoxkHeie 3¢upbl N-
rugpokcucykuuHuMuaia (NHS) u T. m. AKTUBHpYOIIME TPYIIIbI, CIOCOOHBIE pearupoBarhb C
THUOJIAMH, BKIIFOYAIOT, HANIPUMEpP, MaJIEUMH], HOAALETHII, aKPHJIOJIII, AUCYIbPHUIbI THPHINIA,
THON S-THOJN-2-HUTpoOeH30iHON kucnotel (TNB-THON) M T. 1. PyHKUMOHANbHAS TpymIa
aNbaerua MOXKeT ObITh CBSI3aHA C AMHH- WJIU THAPA3UI-COAEPKALTIMHA MOJIEKYJIaMHU, a TPpyIna
a3ufa MOXKET pearnpoBaTb C TpexBaleHTHOW (QocdopHoll rpymmoii ¢ obpa3oBaHueM
dochopamumatabix Wi pochopumMumHbIX CBsizel. [lpuemiiemble  CrocoOBI  BBEINEHUS
AKTUBUPYIOIIUX TPyl B MOJIEKYJIBI HM3BECTHbI CIELUAINCTaM B JaHHOH oOmactu (cM.,
Hanpumep, Hermanson, G. T., Bioconjugate Techniques, Academic Press: San Diego, CA
(1996)). AxTuBHpyrOLIas rpynmna MOXKeT ObITh CBsi3aHa C OPraHUYEeCKON rpymmoi (Hampumep,
TUAPOPUIIBHBIM TOJMMEPOM, XKUPHOW KUCIOTOH, 3(UPOM SKUPHOH KUCIIOTBI) MPSIMO HIIH Yepes3
JUHKEPHOE 3BEHO, Hampumep AByxBajeHTHy rpymmy C;-Cip, B KOTOpOH oamH miu Oonee

aTOMOB yIJIEPOZA MOTYT OBITh 3aMELIEHbI T'€TepOATOMOM, TAKHM KaK KHCJIOPOJ, a30T WJIH Cepa.
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[IpuemnemMble TUHKEPHBIE 3BEHBSI BKJIKOYAIOT, HAMPUMEP, TETPasTUieHTNUKob, -(CHy)s-, -NH-
(CH2)6-NH-, -(CHz)z-NH- u -CHz-O-CHz-CHz-O-CHz-CHz-O-CH-NH-. Monmbnunpyfoume
areHThl, KOTOpbIE CONEPKaT JIMHKEPHYIO (PYHKIMOHAJIBHYI TPYIIY, MOKHO IIOJy4aTh,
Hanpumep, MyTeM peakluu MOHO-Boc-ankungunammuba (Hanmpumep, MOHO-Boc-aTunennuammHa,
MOHO-Boc-nuamuHorekcana) ¢ SKUPHOM — KMCJIOTOW B mpucyTcTBUM  1-3Tmi-3-(3-
aumerunamuHonpornn)-kapooqunmuna (EDC) ¢ oOpasoBaHumeM aMuaHOW CBSI3M  MEXKIY
CBOOOIHBIM aMMHOM M KapOOKCHJIATOM JKUPHOW KHCJIOTBHL 3aIluTHYIO rpynmy Boc MokHO
yIaJsITh U3 MpoAyKTa myteM oOpabotku TpudTopykcychoit kucnoroir (TFA) ¢ orkpbituem
NEPBUYHOTO aMHHA, KOTOPBIH MOXKET OBITh CBSI3aH C JIPYrHMM KapOOKCHUJIATOM, KakK OIMHCAHO
BBILIIE, WJIA OH MOJKET BCTYNaTh B PEAKLHUI0 C MAJEHHOBBIM AHTHUAPUAOM C 3aMbIKAHHUEM
MOJIY4€HHOTO MPOAYKTA B LIUKJI M MTOJyYEHHEM aKTUBHPOBAHHOTO MAJIEUMHUTHOTO MTPOU3BOTHOTO
JKUPHOU KUCIOTHI (cM., HanpuMmep, nmyOimkanmo Thompson, et al., WO 92/16221, conepxanue
KOTOPOH MOJIHOCTBIO BKJIFOUEHO B HACTOSIIIUI TOKYMEHT MyTEM CChUIKH).

MonupunpoBaHHble aHTUTENA H300PETEHHsT MOMKHO IIOJNy4aTh IIyTEM PEeaKLuH
YeJIOBEYECKOr0 AaHTUTENAa WM AaHTUTCHCBSA3BIBAIOIIErO (pparMeHTa ¢ MOIUPUIUPYIOIUM
areHToM. Hampumep, opraHudeckue (yHKIHOHAJIBHBIE TPYMIbI MOTYT OBITh CBSI3aHBI C
AHTHUTEJIOM HECTIEIU(PUYHO K CAHTy C TIOMOIIBI0 PEArupyoIero ¢ aMIHHOM MOIU(PHUIHPYIOLIETO
areHTa, Hanpumep ciokHoro 3¢upa NHS u PEG. MoanduunpoBaHHbIE YeIOBEUECKUE aHTUTENA
WIM aHTUTCHCBS3BIBAIOIINE (PPArMEeHThl MOXHO TaK)ke€ IOJyYaTb ITyTeM BOCCTAHOBIIECHHUS
aucynbQUAHBIX CBsi3el (Hampumep, BHYTPHULIEIOYEUHBIX TUCYIb(QUIHBIX CBSA3€H) aHTUTENA MU
AHTUTeHCBA3BIBAIOIIETO (parMeHTa. BOCCTaHOBIEHHOE AHTUTENO WM AHTUT€HCBSA3BIBAIOIIUI
(¢parMeHT MOXET BIIOCJHEICTBUU  B3aUMOAEWCTBOBATH C PEATUPYIOIIMM C  THOJIOM
MOAMGPULMPYIOIIUM areHTOM C TOJy4YeHHeM MOIU(HIUPOBAHHOIO AHTHTENA H300pEeTEeHHS.
MonuduipoBaHHble  YeJIOBEUECKHE AaHTHTENa M AHTUTCHCBsI3bIBAIOIIME  (pparMeHThl,
COZiepIKalie OPTaHMUYECKYI0 (YHKIMOHAIBHYIO IPYIITY, KOTOpas CBS3aHO C ONpeleseHHbIMU
y4acTKaMH aHTHUTEJa HACTOSIIEro HM300pPEeTeHUs, MOXKHO TOJIy4aTh C MOMOINBI) MPUEMIIEMbIX
cnoco0oB, Takux kak oOpatHbii mporeonu3 (Fisch et al., Bioconjugate Chem., 3: 147-153
(1992); Werlen et al., Bioconjugate Chem., 5: 411-417 (1994); Kumaran et al., Protein Sci.
6(10):2233-2241 (1997); Itoh et al., Bioorg. Chem., 24(1): 59-68 (1996); Capellas et al.,
Biotechnol. Bioeng., 56(4): 456-463 (1997)), a Taxxke cnocoboB, onucanHbix B Hermanson, G.
T., Bioconjugate Techniques, Academic Press: San Diego, CA (1996).

AHTHHIHOTHNINYECKHEe AaHTUTeJda K komnosuuusMm anturena k PHO. Ilomumo
MOHOKJIOHAJIbHBIX WM XUMepHbIX anTuten kK PHO Hacrosiinee n3o0peTeHne TakKe OTHOCUTCS K
aHTHUANOTHIINYeCKOMY (aHTH-Id) aHTHTENY, CeMUUHOMY K TAKMM aHTUTENAM U300pEeTEeHUs.
AnTrreno k Id npeacrasisier co0oi aHTUTENO, PACIIO3HANOIIEE YHUKATIBHbBIE IETEPMUHAHTHI, T10
CYLIECTBY CBSI3aHHBIE C AHTUT€HCBS3BIBAIOIIEH O0NACTBIO APYroro aHTurena. AHTH-Id-anTHTEN0
MOJKHO TOJIy4aTh IMyTE€M HWMMYHH3ALUH JKUBOTHOTO TOTO JK€ BHUAA M TEHETHYECKOrO THUIA
(Hampumep, JUHUHM MbImel), 4yTo u ucTouHUK Id-anTurena, amturenom wimm ero CDR-
comepkaiieit o0nacTeio. IMMyHHU3UPOBAaHHOE KUBOTHOE OyJEeT pacrno3HaBaTh MIUOTUIIHMUECKUE

JIETePMUHAHTBl WMMYHU3UPYIOIIErO aHTUTeNa U Oyner mnpomayuupoBaTh aHTU-ld-anTHTENO.
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AHnTu-Id-aHTUTENI0 MOXKHO TakKe MPUMEHSATh B KAue€CTBE «HUMMYHOT€HAa» JUIsl HHAYKIUU
MMMYHHOTO OTB€Ta y €lle OJHOr0 >XMBOTHOIO, IOJydas TaK Ha3blBaeMoe aHTH-aHTU-Id-
AHTUTEJIO.

Kommnosuinu anturena k @HO. B nHacrosimmem u3zoOpeTeHHH Takke oOecrieueHa I1o
MeHblIel Mepe oaHa komno3uuus anturena k ®HO, conepkalas mo MeHblel Mepe OAHO, MO
MEHbLIEH Mepe [1Ba, [0 MEHbILIEH Mepe TPH, M0 MEHbIIEH Mepe YeThIpe, 10 MEHbLIEH Mepe ITh,
1o MeHbLIei Mepe mecTh uik Oojee anturen k @®HO , kak OMUCAHO B HACTOSIIEM JTOKYMEHTE
W/WJIM U3BECTHO CMELIMAIMCTAM B JAHHOH OOJIACTH, MPEACTABICHHBIX B BUE HE BCTPEYAOLIEHCS
B MPHUPOIAE KOMIO3MLMH, cMecH wiu (opmbl. Takue KOMIIO3MIMM TPENCTABISIOT COOOM
KOMITO3UIIMH HEMPUPOJHOTO MPOUCXOXKAEHHUS, COAep Kallie 10 MEHbIIeH Mepe OIWH WU J1Ba
NOJTHOpa3MepHbIX, UMeroIux C- u/unm N-KOHIEBYIO AENEIHMI0 BapHaHTa, JOMEHa, parMeHTa
WIM ONpEeNeNeHHbIX BapHaHTa AaMUHOKHCIOTHOW mocnenosarenbHocTu aHtutena k DHO,
BbIOpaHHOW W3 rpynmbl, coctosieii u3 70-100% mnocnenoBareapbHbIx aMUHOKUCITOT ¢ SEQ ID
NO: 1, 2, 3, 4, 5, 6, 7, 8 unu omnpenejeHHbIX WX (PparMeHTOB, JOMEHOB WJI BAapUAHTOB.
[Ipennoururenpubie komno3uunu anturesa kK ®PHO BkrOUar0T MO MEHbINEH Mepe OHY WJTU ABE
NOJTHOPAa3MEPHBIX  TOCJIEAOBATENIBHOCTH, (parMeHTa, [OMEHAa WM BapUaHTa YYaCTKOB,
conepxxammmux 1o Menbinei mepe onny CDR unu LBP u3 nocnenosarensHOoCcTH anTtutena k ®HO
¢ 70-100% cxonctBoM ¢ mocaenoBarenbHocThi0 SEQ ID NO:1, 2, 3, 4, 5, 6, unu wux
yKa3aHHBIMU (pparMeHTaMu, JOMEHAMH WM BapuaHTaMu. [IpenmnodruTenbHble KOMITO3ULIUU
JOTIOJIHUTENBbHO conepxkar, Hampumep, 40-99% mno wenbineln mepe oxpnoin u3 70-100%
nocnenosarenbHocTedt ¢ SEQ ID NO:1, 2, 3, 4, 5, 6, wiu ux OmnpeneaeHHbX (parMeHTOB,
JOMEHOB WM BapuaHTOB. lIpoleHTHblE NONMM TakOW KOMIIO3ULMU OINpPENestoT MO Macce,
00BeMy, KOHLEHTPALMM, MOJSPHOCTH HIIM MOJBSUIBHOCTH B JKMIKHUX WM CyXHUX pacTBOpax,
CMECSIX, CYCHEH3MsAX, SMYJbCUSAX WM KOJJIOMAAX, KAaK H3BECTHO CIELUAINCTaM B JaHHOU
00JIaCTH WJTH ONHCAHO B HACTOSIIEM JJOKYMEHTE.

Komnosuuuu antutena k®HO Hacrosimmero u300peTeHUs] MOTYT JOMOJHUTEIBHO
COZEpKATh MO MEHBIIEH Mepe OTHO npuemieMoe 1 3()(HEKTUBHOE KOJTMYECTBO KOMITO3ULIMH HITH
(bapManeBTHYECKON KOMITO3ULIMM, COIep:Kailedl mo MeHbined mepe omgHo aHtuTeno k OHO,
BBOAMMOE B KJIETKY, TKaHb, OpraH, >KMBOTHOIO WJIM TMaLMEHTa, HYXJAIOIIErocs B TaKOU
MOZYJISILAY, JICYCHUN WJIK TePaIuy, ¥ HEOOS3aTEeNbHO JOMOJHUTENBbHO BKIKOYATh MO MEHBINIEH
Mepe OJTHO CPEACTBO, BRIOPAHHOE M3 MO MeHbIIeH Mepe onHoro anraronucra ®HO (Hanpumep,
6e3 orpannyenuii, anturena Kk PHO wnum ero pparmenra, pacrsopumoro pernenropa PHO unm
ero (QparMeHTa, WX CIUTBIX OENKOB, WJIM HHU3KOMOJeEKysipHoro anraronucra ©HO),
NPOTHBOPEBMATHYECKOTO JIEKAPCTBEHHOTO CpencTBa (HampuMmep, METOTpekcaTta, aypaHoduHa,
aypOTHUOTJIFOKO3bl, a3aTUONPUHA, STaHEepLENTa, THOMaJaTa 30JI0Ta-HaTpus, THAPOKCUXJIOPOXHUHA
cynbdara, aeduyHOMHIa, Cyibdacan3uHa), MUOPEIAKCAHTa, HAPKOTHIECKOTO JIEKAPCTBEHHOTO
CpeACTBa, HECTEPOMAHOro mnporuBoBocnanutenpbHoro cpexncrtsa (HIIBC), anambereruka,
AHECTE3UPYIOLIETO JIEKAPCTBEHHOTO CPEACTBA, CEJATUBHOIO JIEKAPCTBEHHOIO CPECTBA,
JEKapCTBEHHOTO  CPENCTBA  MECTHOM  AHECTe3MH,  HEpPBHO-MBIIIEYHOro  OyokaTopa,

MIPOTUBOMHUKPOOHOTO JIEKAPCTBEHHOI'O cpeacTaa (Hammpumep, aMUHOTJIMKO3UAA,
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NPOTHBOTPHOKOBOTO  JIEKAPCTBEHHOT'O CPENCTBA, IPOTHUBOMNAPA3UTAPHOIO JIEKAPCTBEHHOTO
CpeAcTBa, NPOTHBOBHPYCHOTO JIEKAPCTBEHHOIO CpPEACTBA, KapOameHema, medaloCropHHa,
(TOPXMHOJIOHA, MAaKpOJNWAA, MEHUIWUINHA, CyJb(QOHAMUAA, TETPALUKINHA, JPYroro
POTHUBOMHUKPOOHOTO JIEKApPCTBEHHOI'O CPENCTBA), IMPOTHBOICOPUATHUECKOTO JIEKAPCTBEHHOTO
CpencTBa, KOPTUKOCTEPOMIA, AaHAOOIMYECKOrOo CTEPOHIa, JEKAPCTBEHHOTO CpPEeACTBAa Ui
JedeHus caxapHoro gualera, MMHepana, IUETHYECKOrO JIEKAPCTBEHHOTO CPENCTBA,
TUPEOHJIHOTO areHTa, BUTAMHHA, FOPMOHA PEryJSIUMU KajbLUs, JIEKAPCTBEHHOI'O CPEACTBA
NPOTHB UApEH, JIEKAPCTBEHHOT'O CPEACTBA MPOTHB KAlLIsl, MPOTUBOPBOTHOIO JIEKAPCTBEHHOTO
CPEeACTBa, JIEKAPCTBEHHOTO CPENCTBA MPOTUB SI3BbI, CIA0UTEIBHOTO JIEKAPCTBEHHOTO CPENCTBA,
AQHTUKOATYJISTHTA, YPUTPONOATHHA (HANpUMep, dMo3THHA anbda), Gunrpactuma (Hanpumep, G-
CSF, Neupogen), caprpamoctuma (GM-CSF, Leukine), mMMyHHM3auuu, MMMYHOTJIOOYJIMHA,
UMMYyHOZenpeccanTa (Hampumep, OasmnmukcuMada, LUKJIOCIOPHHA, Aakin3ymada), TOpPMOHA
pOCTa, 3aMECTHUTENbHOH TOPMOHAJBHOW TEpanuu, MOAYJATOpAa PEHenTOpOB 3CTPOreHa,
MUJIPHATHKA,  JIEKAPCTBEHHOIO  CPEACTBA  LUKJIOIUIETMH,  AJKWJIHMPYIOIIEr0  areHTa,
aHTUMETa0ONINTa, UHIHOUTOpAa MHUTO32, paarodapMalieBTUYECKOrO JIEKAPCTBEHHOTO CPENCTBA,
AHTHUIETIPECCAHTA, areHTa MPOTHB MAaHHUH, AHTUIICHXOTHYECKOTO JIEKAPCTBEHHOIO CPENCTBA,
AHKCHOJINTUYECKOTO JIEKAPCTBEHHOTO CPENCTBA, CHOTBOPHOTO JIGKAPCTBEHHOTO CPENCTBA,
CHMIIATOMHUMETHKA, BO30Y)KHAIOINEro JIEKAPCTBEHHOIO CPENCTBA, JAOHENe3Wsia, TaKpHHa,
JEKApCTBEHHOTO CPEACTBA [UJIsl JICYEHUs acTMbl, O€Ta-arOHHCTa, CTEpOMAa AJIi WHTAISILHH,
UHruOUTOpa JNEHKOTPHEHA, METHJIKCAHTMHA, KPOMOJIMHA, aJApEHaJMHa WM €ro aHajora,
nopHasel anba (Pulmozyme), uumTOKMHAa WM aHTaroHucra UIUTOKMHA. He wumeromue
OTPaHUYUTENILHOTO XapakTepa MPUMEpbl TAKUX LUTOKHHOB BKIIIOYAIOT, O€3 OrpaHUYeHUH,
moboit u3 or IL-1 mo IL-23. Ilpuemiemble AO3UPOBKU XOPOLIO H3BECTHBI CIELIMAIUCTAM B
nanHoit obnactu. Cwm., Hanpumep, Wells et al., eds., Pharmacotherapy Handbook, 2™ Edition,
Appleton and Lange, Stamford, CT (2000); PDR Pharmacopoeia, Tarascon Pocket
Pharmacopoeia 2000, Deluxe Edition, Tarascon Publishing, Loma Linda, CA (2000), kaxnas u3
nyOJIMKALUI MTOJIHOCTBIO BKJIFOUEHA B HACTOSIIMN TOKYMEHT IyTeM CCBLIKH.

Takue nmpOTHBOPAKOBBIE MU MPOTHBOUH(EKIIMOHHBIE CPECTBA MOTYT TaK)Ke BKJIIOYATH
MOJIEKYJIbl TOKCHHA, KOTOPbIE aCCOLMHUPOBAHBI, CBSI3aHbI, OOBEIUHEHbI B OOMH COCTAB HJIH
BBOJISITCSI COBMECTHO C IO MEHBIIIEH Mepe OHUM aHTUTEJIOM HacTOosIero n3ooperenus. ekt
TOKCUHA MOXET ObITh HEOOsA3aTeNbHO HANpPABIEH HA CEJIEKTHBHOEC YHHUYTOXXECHUE
NAaTOJIOTUYECKON KJIETKH WM TKaHW. [lartomormueckas KieTka MOXET MPEeACTaBiIATb COOOM
PAaKOBYIO KJIETKY WJIHM JPYIYIO KIeTKy. Takue TOKCHHBI MOTYT NPEACTaBIsATH co00i, Oe3
OTrpaHUYEHUH, OYMIICHHbIH WM pPEKOMOWHAHTHBIA TOKCHH WM (ParMeHT TOKCHHA,
COZEpIKALINI 1O MEHbLIeH Mepe OAWH (PYHKLIHMOHAJBHBIM LIUTOTOKCHYECKHI TOMEH TOKCHHA,
HarpuMep, BbIOPAHHBIA M3 MO MEHbILIEH Mepe ONHOrO W3 PULMHA, TUPTEPUITHOrO TOKCHHA,
TOKCHHA $ia WM OakTepHaJbHOTO TOKCHHA. TEPMHUH «TOKCHH» TaKXKe BKIOYAET Kak
SHAOTOKCHHBI, TaK U 3K30TOKCHHBI, MPOAYLUPYEMble JFOOBIMH €CTECTBEHHBIMU, MyTaHTHBIMU
WIN PEKOMOMHAHTHBIMH OaKTepusIMH HJIM BHPYCAaMH, KOTOpPblE MOTYT BBI3BIBATH JIHO0OE

NaToOJIOrMYC€CKOE€ COCTOSAHUE Y YCJIOBCKA U APYIrUX MIICKOIMNTAIOMUX, BKIIKOYAA TOKCHYECKHUI



50

IIOK, KOTOPBII MOXET NMPUBOAUTD K JIETAIBHOMY HUCXOAy. Takne TOKCHHBI MOTYT BKJIIOYATh, 0€3
OrpaHUYEHUH, SHTEPOTOKCUTeHHBIH TepMmonabminbHbli sHTeporokcnmH (LT) E.  coli,
TepMmoctabmibHblii 3HTEpOTOKCHH (ST), nmrorokcun Shigella, sHTepoTOKCcHMHBI Aeromonas,
TOKCHH-1 cunapoma Tokcudeckoro moka (TSST-1), crapunokokkoselit sHTEpoTOKCHH A (SEA),
B (SEB) unu C (SEC), cTpenTOKOKKOBbIE SHTEPOTOKCUHBI U T. 1. Takue OakTepry BKIFOYAIOT,
oe3 OTrpaHUYECHU, IIITAMMbI BUJIOB  DHTEPOTOKCUT€HHOMN E. coli (ETEC),
sHTeporemopparuueckoii E. coli (mampumep, 1mrTammel ceporuna 0157:H7), Bunsl
Staphylococcus (Hanpumep, Staphylococcus aureus, Staphylococcus pyogenes), Bumsl Shigella
(mampumep, Shigella dysenteriae, Shigella flexneri, Shigella boydii u Shigella sonnei), Bunbl
Salmonella (Hanpumep, Salmonella typhi, Salmonella cholera-suis, Salmonella enteritidis), BumbI
Clostridium (Hanpumep, Clostridium perfringens, Clostridium dificile, Clostridium botulinum),
Bunbl Camphlobacter (mampumep, Camphlobacter jejuni, Camphlobacter fetus), Bumbl
Heliocbacter, (mampumep, Heliocbacter pylori), Bumger Aeromonas (Hampumep, Aeromonas
sobria, Aeromonas hydrophila, Aeromonas caviae), Pleisomonas shigelloides, Yersinia
enterocolitica, Vibrio (Hampumep, Vibrio cholerae, Vibrio parahemolyticus), Klebsiella,
Pseudomonasaeruginosa u Streptococci. Cm., Hanpumep, nyoimukauuu Stein, ed., INTERNAL
MEDICINE, 3rd ed., pp 1-13, Little, Brown and Co., Boston, (1990); Evans et al., eds., Bacterial
Infections of Humans: Epidemiology and Control, 2d. Ed., pp 239-254, Plenum Medical Book
Co., New York (1991); Mandell et al, Principles and Practice of Infectious Diseases, 3d. Ed.,
Churchill Livingstone, New York (1990); Berkow et al, eds., The Merck Manual, 16th edition,
Merck and Co., Rahway, N.J., 1992; Wood et al, FEMS Microbiology Immunology, 76:121-134
(1991); Marrack et al, Science, 248:705-711 (1990), conmep:aHuE€ KOTOPBIX IOJHOCTHIO
BKJIFOUEHO B HACTOSLIUIN JOKYMEHT yTEM CCBUIKH.

Coenunenusi, komno3uuuu uin komObuHaunu anrturen k ®PHO, npumensiemsie B ciocode
HACTOSIIEr0 M300peTeHus, MOTYT NONOJHUTENBHO COAep)kaTh IO MEHbLIEH Mepe OJHO U3
JFOOBIX MPUEMJIEMBIX BCIIOMOTATEIbHBIX BELIECTB, TAKMX Kak, Oe3 orpaHuYeHuil, pa3daBUTENb,
CBs3yIOLIlEe BEIlecTBO, crabunusatop, Oydepbl, coad, JUNOQUIbHBIE PACTBOPHUTENH,
KOHCEPBAHT, AaIbIOBAHT WJIU T. M. [IpenmnouTHUTEIbHBIMH SIBJISIOTCS (hpapMalleBTUYECKH
npueMjieMble BCIIOMOraTeNlbHble BelecTBa. He wumeromue OrpaHUYUTENBHOTO XapakTepa
NpUMEpPbl TAaKUX CTEPHJIBHBIX PACTBOPOB M CIOCOOBI HMX TOJYYEHHUS XOPOIIO H3BECTHBI
CHeLHaINCTaM B JNaHHOH oOnactu, Hampumep, Oe3 orpanmyeHwid, omucaHel B Gennaro, Ed.,
Remington’s Pharmaceutical Sciences, 18" Edition, Mack Publishing Co. (Easton, PA) 1990.
dapmaneBTUYECKN MPUEMIIEMbIE HOCUTEIH MOTYT OBITh BEIOPaHBI OOBIYHBIM CIIOCOOOM, UCXOS
U3 TPUEMJIEMOCTH ISl TYTH BBEIOEHHs, PACTBOPUMOCTH W/HMJIHM CTAOMIBHOCTH KOMIIO3MLIUH,
conepxamieit antureno kK PHO, ¢pparMeHT min BapuaHT, KaK XOPOIIO U3BECTHO CIELUAIHNCTAM B
TaHHOI 00J1aCTH MM OMHCAHO B HACTOSIIIEM JIOKYMEHTE.

dapmaneBTHUECKUE SKCLUUMUEHT W J00aBKH, HCIOJb3yeMbl€ B IPEACTaBICHHON
KOMITO3UIIMH, BKJFOYAKOT, O€3 OrpaHW4eHuil, OeNku, MeNnTUAbI, aMHUHOKUCIIOTBHI, JUMHUIBI H
yriaeBoas! (HampuMmep, caxapa, BKIIIOUYAash MOHOCAXapUAbIL, AU-, TPU-, TETPA- U OJUIOCAXaPHUJIbL,

MPOU3BOAHBIE CaxapOB, TAKHEC KaK aJIbAUTHI, aJIbJOHOBLIC KHUCJIOTHI, 3TepI/I(1)I/II_II/IpOBaHHbIe
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caxapa U T. I, U TOJHCAXapUAbl MM IMOJUMEPBI CaxapoB), KOTOPbIE MOTYT MPHUCYTCTBOBATH
OTZIeJIbHO MJIM B KOMOMHALIMH, COCTABIISI OTASIbHO WM B kKoMOuHanmu 1-99,99% no macce uiu
no oovemy. IIpumeps! O€NKOBBIX SKCLUHUIUEHTOB BKIIKOYAIOT CHIBOPOTOUHBIA albOyMMH, TaKOM
KaK 4eJoBEeYeCKHH ChIBOPOTOUHbIM anbOymuH (HSA), pekoMOMHAHTHBIN YenoBeYeCKHil
ansOymuH (rHA), xenatuH, ka3enH W T. I. TUNUYHBbIE KOMIIOHEHTbl aMHHOKHCIIOT/aHTHUTED,
KOTOpBIE MOTYT TAKX€ BBIIOJIHATh Oy(epHy0 QYHKIMIO, BKIIOYAIOT ajJaHWH, IIUIHH, apTHHHH,
OeranH, TUCTUAMH, TJIYTAMHHOBYIO KHCJIOTY, AaCHaparuHOBYK KHCIIOTY, LHCTEHH, JU3UH,
JEWIVH, W30JEHINH, BaJMH, METHOHMH, (eHunananuH, acmapramMm u T. 1. OnHOM
NPEATIOYTUTENIbHOW AMUHOKHUCIIOTOM SIBJISIETCS TITULIHH.

VYrneBoaHble SKCIUNHEHTBL, PHUEMJIEMbIE Uil IPUMEHEHUSI B U300PETeHNH, BKIIFOYAIOT,
HampuMep, MOHOCAXapuabl, TaKue Kak (PPyKTO3a, MAJIbTO3a, TajlaKTo3a, IIFOK03a, D-MaHHO3a,
copbo3a M T. I.; AMCAXapHIbl, TAKHE KaK JIAKTO3a, caxapos3a, Tperauosa, Heuioduosa u T. IL;
NOJICAaXapU/Ibl, TaKHe Kak paduHO3a, MEIHINUTO3a, MAIBTOEKCTPHUHBL, IEKCTPAHBI, KpaXMaJbl 1
T. 1., ¥ QJbAWUTHI, TAKUE KaK MAHHHT, KCHWJIUT, MAJIbTHUT, JIAKTHT, KCHJIUT, COpPOUT (TJIFOLUT),
MHOUHO3HUT U T. M. IIpeAmnodTuTeNbHbIMU YITIEBOIHBIMU SKCLUMUEHTAMH Uil IPUMEHEHHS B
HACTOSIIIEM M300PETEHNH SBIIIFOTCS MAHHUT, TPeraio3a u paguHo3a.

Komnosmumn anturena k @®HO wmoryr Takke BKIHOYaTh Oydep WINM areHT,
perymupyromuii  pH, kak mnpaBwio, Oydep mnpencrapisier coOOH COJb, MONYYEHHYIO W3
OpPTaHHUYECKON KHUCIIOTBI HJIM OCHOBaHUA. PempeseHratnBHble Oy(deprpl BKIIOYAIOT COJNH
OpPTaHUYECKUX KHCJIOT, TaKWe KaK COJIM JIMMOHHOW KHCJIOTBI, aCKOPOMHOBOW KHCIIOTBHI,
TJIFOKOHOBOM KUCJIOTBI, YTOJIbBHOW KHUCJIOTBI, BUHHOH KHMCJIOTBI, SHTAPHOH KHUCJIOTBI, YKCYCHOU
KUCJIOTHI WK (praneBoit kuciotel; Oydeps Tpuc, rugpoxyopuna TpomeramuHa wiu ¢ocdara.
ITpeanoururenbHeIMU Oydepamu 1 TPUMEHEHUS! B HACTOSIINX KOMITO3HIMSIX SIBJISIFOTCS COJIH
OpPTraHUYECKUX KHCJIOT, TAKUE KaK LIUTpPaT.

Komnosnuuu anturena k. PHO wu300pereHHst MOTYT JONOJHHUTENBHO BKIIOYATh
NOJIUMEPHbIE  OKCLUMHEHTh/IO0aBKH, TaKWe KaK TOJMBUHWIMUPPOIHIOHBL,  (DUKOJIIBI
(ToNMMepHBIH caxap), JEKCTPAThl (HApUMeEp, HUKJIOACKCTPUHBI, TAKHE KaK 2-TUAPOKCHUITPOIIHII-
B-LUKIONEKCTPHUH), TOJUITHICHIJIUKONHN, apOMAaTH3aTOPbl, MPOTUBOMHKPOOHBIC AareHTHI,
NOJCJNACTHTENM, AHTHOKCHJIAHTBI, AHTUCTATUYECKUE AareHThl, IOBEPXHOCTHO-AaKTUBHBIE
BemecTBa (Hanpumep, nonmucopbatel, Takue kak TBUH-20 u TBUH-80), nmununer (Hanpumep,
dochonmumunbl, KUPHBIE KHUCIOTHI), CTEPOUABI (HANPUMEP, XOJIECTEPUH) U XeNATHPYIOLIUe
areHTsl (Hanpumep, D/ITA).

OTH U JOONOJNHUTEbHBIE U3BECTHBIE (PapMalleBTUYECKHE SKCLUMUEHTHl H/HIH JTO0aBKH,
npUeMIIEMBbIE 1Tl TPUMEHEHHs B KoMIo3uLsix anTuren Kk PHO, nx y4acTkoB WM BApUAHTOB B
COOTBETCTBHH C HACTOSIIUM H300pETEeHHEM, HM3BECTHBI CHENHAJINCTaM B TaHHOH obmactwy,
HampuMep nepevyucieHsl B myonukamusx Remington: The Science & Practice of Pharmacy, 19®
ed., Williams & Williams, (1995) u Physician’s Desk Reference, 52" ed., Medical Economics,
Montvale, NJ (1998), conep;kaHue KOTOPBIX MOJHOCTBIO BKJIIOUEHO B HACTOALIUI JOKYMEHT
OyTeM CCBUIKH. [IpeArnouTHUTENbHBIMH —MAaTepPHATAMH-HOCUTENSAMA WM 3KCIUITUEHTaMHU

ABIIAIOTCS YINIEBOABI (HApUMep, caxapuiabl U anbAuTbl) U Oydepsl (Hampumep, LUTPAT) WIN
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NOJIMMEPHBIE ATr€HTBL.

CocraBpl. Kak ykazaHo Bbllle, B H300peTeHuMu oOecneueHbl CTaOUJIbHBIE COCTABBI,
KOTOpbIE NPEATIOUYTUTENBHO NPEACTaBIAT coOoi (ocdarHbiii Oydep ¢ pusnomornueckum
pacTBOPOM WJIM BBIODAHHOH COJBIO, a TaKXe KOHCEPBHPOBAHHBIE PAcCTBOPBI M COCTaBBI,
cofiep Kalllie KOHCEPBAaHT, a TakXKe KOHCEPBUPOBAHHBIE COCTAaBbl Ui MHOTOKPATHOTO
NPUMEHEeHHs], TPUTOAHBIE Uil (PapMaleBTUYECKOrO MM BETEPHHAPHOTO IPUMEHEHHS,
copepskamue 1o MeHbiueil mepe omgHo antureno k ®HO B ¢apmauneBTHueckn NpHEMIEMOM
coctaBe. KoOHCepBUpOBaHHBIE COCTaBbl CONEpPXKAT IO MEHbIIEH Mepe OIUH KOHCEPBAaHT,
W3BECTHBIN MJIM HEOOs3aTeNbHO BBIOPAHHBIA M3 TPYMIBI, COCTOSINEH M3 MO MeHbIIEH Mepe
OIHOTO (peHOJa, M-Kpe30Jia, M-KPe30Jia, O-Kpe3oia, XJIopKpe3osa, OEH3UIOBOTO CITUPTA, HUTPUTA
benunptyty, peHokcudTaHOMA, hopMabaeruaa, XJIOpOyTaHoa, XJIOpUaa MarHus (Hampumep,
rekcarunapara), ankminapabeHa (MeTHS-, 3THJI-, OpONMiI-, OyTMI- W T. 1), XJOpHUOa
OeH3anKoHUs, XJopuaa OEH33TOHUS, AETHIpoaleTaTa i TUMepocalia HaTpHs, WM UX CMeced B
BOIHOM pa30basurene. Kak M3BECTHO CrieLMANNCTaM B JaHHOH OOJIACTH, MOKHO HCIIOJIb30BATh
JTEOOYI0 MPHEMIIEMYI0 KOHIIEHTPALMIO MIIU CMeCh, Takyro Kak 0,001-5%, wnu moboit uHTepBal,
WK 3HA4YEeHHEe B HeM, Hampumep, 0e3 orpanndenwii, 0,001, 0,003, 0,005, 0,009, 0,01, 0,02, 0,03,
0,05, 0,09, 0,1, 0,2, 0,3, 04, 0,5, 0,6, 0,7, 0,8, 0,9, 1,0, 1,1, 1,2, 1,3, 1.4, 1,5, 1,6, 1,7, 1,8, 1,9,
2,0,2,1,22,23,24,25,26,2,7,28,29, 3,0, 3,1, 3,2, 3,3, 34, 3,5, 3,6, 3,7, 3.8, 3,9, 4,0, 4,3,
4,5, 4,6, 47, 48, 49, wm moOoH wuHTEpBaN, WM 3HaYeHHne B HeM. He wumeromme
OrPaHUYUTENILHOTO XapakTepa NPUMEPbl BKIIOYAIOT OTCYTCTBHE KOHCepBaHTOB, 0,1-2% M-
kpesona (Hampumep, 0,2, 0,3, 0,4, 0,5, 0,9, 1,0%), 0,1-3% GensunoBoro cnupra (Hanpumep, 0,5,
0,9, 1,1, 1,5, 1,9, 2,0, 2,5%), 0,001-0,5% tumepocana (Hanmpumep, 0,005, 0,01%), 0,001-2,0%
¢denona (wampumep, 0,05, 0,25, 0,28, 0,5, 0,9, 1,0%), 0,0005-1,0% anxunnapabena (-0B)
(mampumep, 0,00075, 0,0009, 0,001, 0,002, 0,005, 0,0075, 0,009, 0,01, 0,02, 0,05, 0,075, 0,09,
0,1,0,2,0,3,0,50,75,0,9, 1,0%) u t. .

Kak ormeueHo Bbimie, B u300peTeHHMH OOECIEYEHO MPOMBIIUICHHOE H3ZeINHe,
cozepKalee yrmakoBOUHBIM MaTepuall U IO MEHbIIEH Mepe ONUH (JIAKOH, CONEpIKAIUil pacTBOP
o MeHblIeH Mepe omHoro crnernupuyeckoro antutena k ®HO ¢ npennmucanubiMu Oydepamu
W/WJIM KOHCEPBaHTAMH, HEOOs3aTeIbHO B BOIHOM pasbaBuTese, TAe YKa3aHHbBIH yNaKOBOYHBIN
MaTepuall COACPIKUT STUKETKY C YKa3aHHEM, YTO TaKOH PacTBOP MOXKHO XPAaHUTh B TEUCHUE
nepuoma 1, 2, 3,4, 5, 6, 9, 12, 18, 20, 24, 30, 36, 40, 48, 54, 60, 66, 72 yaca WM AOJbLIE.
H3o0peTenne qOMONHUTENBHO COAEPIKUT MPOMBIIIICHHOE U3ENNe, COAepIKallee YIaKOBOUHBIN
Marepual, NepBbld (PIakoH, copepkamui JHOPMIN3UPOBAHHOE IO MEHbINEH Mepe OJHO
antutreno k @HO, u Bropoil (hnakoH, comepskamuii BOAHBIA pa30aBUTENb, COCTOSIIUN U3
npeanucaHHoro Oydepa Wi KOHCEPBAHTA, TI€ YKA3aHHBIA YIIAaKOBOYHBIN MaTe€pHal CONEPIKUT
STUKETKY ¢ MHCTPYKLHMEH JJIs MalueHTa O TOM, KaK Pa3BOIAHUTH IO MEHBIIEH Mepe aHTHUTENO K
@®HO B BomHOM paszbaButene ¢ 0Opa3OBaHHEM PAaCTBOPA, KOTOPBIH MOKHO XPAaHHUTb B TE€UECHUE
nepuosa B IBA/ILATH YETHIPE Yaca UITH JOJIbIIE.

ITo menbieit mepe ogHo anTuTeno k ®HO, npuMeHsieMoe B COOTBETCTBUU C HACTOSLIUM

n300peTeHneM, MOXKHO MPOAYLIUPOBATh PEKOMOMHAHTHBIMU CITOCOOAMH, B TOM YHCJIE U3 KJIETKH
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MJIEKOIIUTAIOLIET0 WJIM TPAHCT€HHBIX MPEnapaToB, JMOO €ro MOXHO OYHMINATh W3 JPYTUX
OMONOrNYeCKUX HCTOYHUKOB, KaK OIMCAHO B HACTOSIIEM JOKYMEHTE WM KaK H3BECTHO
CTHEeLMAINCTaM B JAHHOM 00J1acTu.

Jnama3oH kojaudecTBa MO MeHblIeW mepe oxHoro antutena k ®HO B mpoaykre
HACTOSAIIEro M300peTeHHss BKIIOYAET KOJNMYECTBA, KOTOpble TOCie pasBefeHust (mpu
WCTIOJIB30BAHUH BJIAYKHOW/CYXOH CHCTEMBI) JOCTHIAOT KOHLEHTpALHid oT okoyo 1,0 MKr/mi 1o
okono 1000 mr/mu, XOTs MeHbIIME M OONbLIME KOHLIEHTPALUH MPUEMIIEMbl U 3aBUCAT OT
NpeAroaraeMoil HecyInel Cpenbl AJisi BBEIEHHs, HAPUMep, COCTaBbl PACTBOPA Pa3IHYAOTCS
IUIE CTIOCOOOB € TPAaHCAEPMAJIbHBIM IUIACTBIPEM, BBEACHHUEM 4epe3 JIErKHe, Yepe3 CIU3HCThIe
00O0JIOYKH, MITH OCMOTHYECKHM CIIOCOOOM, HJTH C MTOMOIIBI0 MUKPOA03aTOPA.

JIONIOJTHUTEIBHO BOIHBIA pa30aBUTENb MNPEANOYTHTEIBPHO HEOOS3aTENIbHO COAEPIKUT
(apManeBTHUECKH TMpHEMIIEMbI KOHCepBaHT. [IpennouTHTe bHBbIE KOHCEPBAHTHI BKIIFOYAIOT
BbIOpaHHBIE U3 TPYIIIBL, COCTOAIIEH U3 (PeHOa, M-Kpe30Iia, I-Kpe30Jia, 0-Kpe3oia, XJIOPKPe3oa,
OEH3WIOBOTO CHMPTa, anKwinapabeHa (METWJI-, STWI-, NPONWi-, OyTHJI- U T. 1), XJOpHIA
OeH3anKoHus, XJopuna OEH33TOHUS, NEruapoanerara U TUMepocaja HaTpUs WM UX CMeceil.
KoHnenTpauun KOHCEpPBaHTa, MPHMEHSEMOH B COCTaBE, HOJDKHO OBITh JOCTATOYHO IS
o0ecrieueHns1 MPOTHBOMUKPOOHOTrO AeHCTBUs. Taknue KOHLIEHTPALMH 3aBHCAT OT BBIOPAHHOTO
KOHCEPBAHTA, M KBATM(PUIMPOBAHHBIN CIIEUANNCT B JAHHOHN 00nacTu 0e3 Tpyia Onpenenser ee.

[IpenmouturensHo B pa3daBUTENh MOXKHO HeoOs3aTelnbHO J00ABISATH  pyrue
SKCLUUMHUEHTHl, HAIpHUMEpP W30TOHHYECKHE areHThl, Oy(deppl, aHTUOKCHUAAHTBI, CPEICTBA,
YCUJIMBAIOIIUE KOHCepBalui0. M30TOHHMYECKHWE areHThl, TaKhe Kak T[JULEepUH, IIHPOKO
UCTIONB3YIOT B M3BECTHBIX KOHLEHTpauusx. s ynydmenus koHTpois pH mpenmodrurenbHO
no0aBysAOT Qusnonornuecku npuemisemsiii Oydep. CocraBbl MOTIyT OXBaThIBaTh INUPOKUI
nauana3ol pH, Takoii kak ot okosno pH 4 no oxono pH 10, ¢ npeanoYTUTENbHBIM HHTEPBAJIOM OT
okojio pH 5 o okxono pH 9 u Haubonee npennoururenbHo oT okoso pH 6,0 no oxono pH 8,0.
CocTaBbl HACTOSIIETO U300PETEHUs MPEANOYTUTENbHO uMeoT pH ot okono 6,8 no okono 7,8.
[IpennouturenbHbie Oydepbl Bko4aoT ¢pochatHeie Oydeprl, Hanbonee NPenrnOUTUTEITHHO
docdar Hatpusi, B yactHOCTH PocaTHo-conesoii Oydep (PBS).

JUIsi yMEHBbIIEHHUs] arperanrd B COCTaBbl WM KOMIIO3MLHH MOXHO HeoOs3aTeabHO
no0aBsiTh Apyrue noOaBKH, TakWe Kak (papMaleBTUYECKH MpUEMIIEMbIE COJOOUTHU3ATOPHI,
Hanpumep TBUH-20 (mosmokcustuiieH (20) copOutanMoHonaypar), TBHH-40 (TIOJMOKCHITHIIEH
(20) copbutanmoHonanbMuTar), TBUH-80 (monmmokcusTHIeH (20) copOutanmoHnoonear), Pluronic
F68  (Onok-comomumepsl  TMOJMOKCHATHIIEHAa W monuokcumpomwieHa) u  PEG
(MONMMATUNICHIJINKOJb), WIM HEUOHHbIE IIOBEPXHOCTHO-aKTHUBHBIE BEIIECTBA, TaKHWE Kak
nojucopbar 20 unn 80, mubo mosokcamep 184 wnm 188, mommonsl Pluronic®, npyrue Omok-
COMoNMMephl, U Xejarupyromue BemiectBa, Takue kak OJATA u OI'TA. Otu nobaBku, B
YaCTHOCTH, HCIIOJB3VIOT, €CIIM U BBENEHHsI COCTaBa MPUMEHSIOT HACOC WM IJIACTUKOBBIN
KOHTeliHep. Hanuume QapmaneBTHUECKH MPUEMIIEMOrO IMOBEPXHOCTHO-AKTHBHOTO BEIIECTBA
CHIDKAET CKIIOHHOCTB O€NKa K arperanuu.

CocraBsl HaCTOALICTO I/1306peTeHI/I$I MOXHO MOJIy4aTb CHOCO6OM, BKJIKOYarO MM
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CMeIllMBaHne Mo MeHbinel Mmepe omHoro antutena kK ®HO u koHcepBaHTa, BBIOPAHHOTO U3
TPYIIIBL, COCTOSIIEN U3 (peHONa, M-Kpe30oJia, M-Kpe3oJia, 0-Kpe3oJia, XJIOpKpe3oa, OEH3MIOBOrO
cnupra, ajkwimapadeHa (MeTWi-, 3TWJI-, MPOMWI-, OyTWI- U T. 1.), XJopuaa OEH3aJIKOHUS,
xjopuaa OEH33TOHHMS, Neruapoanerara ¥ THUMepocajla HATpus, WM UX CMecedl B BOIHOM
pasbaButene. CMmemmBaHue 1o MeHblnell Mepe omHoro anturena k ®HO u koHcepBaHTa B
BOJHOM pa3z0aBHUTENle OCYIIECTBJIIOT C MOMOIIBIO CTAHJAPTHBIX MPOLEAYP PACTBOPEHUS U
cmewmnBaHusA. Hanpumep, ans NojgydeHUs MPUEMIIEMOTO COCTaBa COENUHSIOT OTMEpEHHOe
KOJJMYECTBO IO MeHbIned Mepe oxHoro antutena k @®HO B OydepHom pactBope ¢
HEOOXOIMMBIM KOHCEPBAHTOM B OydepHOM pacTBOpe B KOJIMYECTBAX, MOCTATOYHBIX JUIS
nojiyueHus: TpeOyeMbIX KOHLEHTpalui Oejka M KOHCepBaHTa. BapuaHThl 3TOro cmocoba
NOHSATHBl CHENHAJNCTy B MAaHHOW oOnactu. Hampumep, s onTUMH3aLMM C  YYETOM
KOHLIEHTPALMH U TPUMEHSEMOro Crocoda BBEINECHHS MOKHO HM3MEHATh Takue (akTOpbl, Kak
NOPsiIOK 100aBJIeHUsI KOMIIOHEHTOB, BHECEHHE JOTIOJHUTENBHBIX T00ABOK, Temmeparypa u pH,
IIPU KOTOPBIX MOJYYarOT COCTaB.

3asiBIIEHHBIE COCTABBI MOYKHO MPEIOCTABIIATE MAIIEHTaM B BUIE€ TPO3PAYHBIX PACTBOPOB
WIN JBOWHBIX (PJIAKOHOB, B TOM uucCie (JIaKOoHA ¢ JUOPHIU3UPOBAHHBIM 110 MEHBLIEH Mepe
ongHuM antutenoM k ®HO, koTtopoe pa3BoOmsAT COAep KaLIMMHCS BO BTOPOM (pJIaKOHE BOMOM,
KOHCEPBAHTOM W/MJHM SKCLUNHEHTaMH, NpeAnodTuTenbHo (ocdartHbiM  Oydepom  u/mumm
(pU3NONOrHUeCKUM pPacTBOPOM U BBIOPAHHOW COJIBIO, B BOJHOM pasOasurene. JIuGo omuH
¢baakoH ¢ pacTBopoMm, JuOO 1Ba (JIaKOHA C COCTABOM, MPENIONATAIOIINM CMEIIMBAHIE, MOXKHO
HCIOJIb30BaTh MHOTOKPATHO, M UX JOCTATOYHO JJIs1 OAHOIO WJIM MHOJKECTBA LIMKJIOB JIEYEHMSI
MAIeHTa, YTO MOXeT ObITh Ooyiee yAOOHBIM MO CPaBHEHHUIO C CYLIECTBYIOIIUM B HACTOSIIEE
BpEMs PEKIMOM JICUEHUS.

Hacrosiiuue 3asiBneHHblE NPOMBILUICHHbIE U3AEIUS UCIONB3YIOT B TEUEHHE Mepuona OT
HEMEJUIEHHOIO BBEICHUS [0 JBaJLATH dYeTblpeX 4YacoB WM paonblie. COOTBETCTBEHHO,
3asiBJIEHHbIE B HACTOSIILIEM JOKYMEHTE MPOMBILUICHHbIE H3JeHUs OOeCIeYHBAIOT 3HAUYHUMBIE
npeumymiecTsa aisi mauueHToB. CocTaBbl M300pEeTeHUsT MOXKHO HeoOs3aTenbHO Oe30macHo
XPaHUTh TPH TeMIeparypax oOT Okojo 2 no okono 40 °C u coxpaHsATb OHOJOTHYECKYIO
AKTUBHOCTh O€JIka B TEYEeHHE MPOAOJUKUTENIbHBIX MEPUONOB BPEMEHH, B CBSI3M C 4Ye€M Ha
yIIaKOBKE MOJKET OBbIThb JTHKETKa C YKa3aHHEM, YTO pPacTBOP MOXHO XPaHHTb W/WIN
UCTIONIb30BaTh B TedeHue mnepuwona 6, 12, 18, 24, 36, 48, 72 wnu 96 yacoB unu Gonee. [Tpu
UCTIONb30BAaHUM pa30aBHUTENsI ¢ KOHCEPBAHTOM Ha TaKOW 3THKETKE MOXKET OBbITh yKa3aH CPOK
rogHocTy 10 1-12 MecsiteB, moyroaa, moyjyTopa u/ iy ABYX JIET.

PactBopel mo Mmesbwieil mMepe omgHoro antutena k @®HO mo m300peTeHH0o MOKHO
MOJIy4aTh COCOOOM, KOTOPBIH BKJIIOYAET CMEIIMBAHUE MO MEHbIIEH Mepe OIHOrO aHTUTeNa B
BOIHOM paszOaButene. CMeUIMBaHME OCYIIECTBISIOT C IOMOLIBIO OOBIMHBIX TMPOLEAYD
pacTBOpeHHMsT M CMeluBaHWs. Hampumep, 4TOOBI MOMYYUTh MNpPUEMIIEMBIH pa30aBUTEND,
OTMEPEHHOE KOJIMYECTBO MO MEHbIIEH Mepe OIHOTO aHTUTeNa B BOAi€ Ui Oydepe COeqUHSIOT B
KOJINYECTBAX, JOCTATOUHBIX JJIS MOJMy4YeHUsl TpeOyeMbIX KOHLIEHTPALMH Oeslka 1 Heo0sA3aTeNbHO

KOHcepBaHTa Wi Oydepa. BapuanTel 3Toro cnocoda NoOHATHBI CHENUAINUCTY B JAHHOH 00IacTH.
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Hanpuwmep, ans onTUMHU3anuu ¢ y4€TOM KOHLIEHTPALMH U IMPUMEHSIEMOTO Crocoda BBEAECHUS
MOXHO HU3MEHSTh Takue (PAaKTOpb, Kak TMOPSAOK HO0aBIEHHs KOMIIOHEHTOB, BHECEHUE
JOTIONHUTENBHBIX 100ABOK, TeMIepaTypa u pH, npu KOTOPBIX MONYy4ar0T COCTaB.

3asiBJI€HHbIE TPOAYKTBI MOKHO NIPEJOCTABIATh MALUEHTaM B BHAE IPO3PAvHbIX
pacTBOpOB MIM JBYX (PJIAKOHOB, B TOM uHcie (IakoHAa C IO MEHbLIeH Mepe OIHUM
mnodunmsupoBaHHbiM aHTuTenoM K PHO, koTtopoe pasBOmAT COmEpKALIMMCS BO BTOPOM
¢nakone BomHbIM paszbasureneM. JInbo omun ¢nakoH ¢ pactBopom, aHOO ABa (hIaKoOHA C
COCTaBOM, TMPEIIOJIAralolliM CMEIIUBAHUE, MOXKHO UCIHOJB30BaTh MHOTOKPaTHO, U UX
JOCTaTOYHO JUJIsl OAHOTO HJIM MHOXKECTBA LIMKJIOB JICYEHHUs MalMeHTa, 4yTo Oojee ynoOHO 1o
CPaBHEHHIO C CYLIECTBYIOIIUM B HACTOSALIEE BPEMsl PEKUMOM JICUEHUS.

3asBJI€HHbIE TMPOAYKTHl MOXHO TIPEJOCTaBIATh MMallUeHTaM He HampsMyro, a
MIOCPEACTBOM IIOCTaBKU B aNTeKH, KJIWHUKU WIH APyrHe Takue YUYPEKACHHs U OpraHHu3aLUu
NPO3payvHBIX PACTBOPOB WJIH JIBYX (DJIAKOHOB, COAEpKaLINX (PJIAKOH C MO MEHbIIEH Mepe OJHUM
mrodminsnpoBaHHbIM aHTHTENIoM K @PHO, KkoTOpoe pa3BomsAT conepiKamuMmcs BO BTOPOM
¢makoHe BomHBIM paszOaBuTeneM. B sToM ciydae 00BEM MpPO3PavyHOrO PacTBOPA MOMKET
COCTaBJIATh JI0 OAHOTO JINTPA WU Aaxke OonbLIni 0ObeM, TeM caMbIM obecrieunBasi OOJIbIION
COCYJI, U3 KOTOPOT'O B anTeke WM KJINHUKE MOXXHO O3UPOBATh MaJIbIMU MOPLUSIMHU PacTBOP IO
MEHbIlIeH Mepe OJHOrO0 AaHTHUTeNa, OJHOKPAaTHO MJIM MHOTOKPAaTHO, JUIsl IEepeJuBaHus BO
(b7TaKOHBI MEHBIIETO pa3Mepa M MPENOCTABICHUS TOKYIATENAM W/ HITN TTaLluEHTaM.

OOwmenpu3HaHHble YCTPOMHCTBA, COAEp)KAIME 3TH CHCTEMBl C OJHUM (DJIAKOHOM,
BKJIFOYAIOT YCTPOMCTBAa MUII WMHBEKLUMH THUIMA IUNpULA-pyukd, Takue kak BD Pens, BD
Autojector®, Humaject®’ NovoPen®, B-D®Pen, AutoPen” wu OptiPen®, GenotropinPen®,
Genotronorm Pen®, Humatro Pen®, Reco-Pen®, Roferon Pen®, Biojector®, iject®, J-tip Needle-
Free Injector®, Intraject®, Medi-Ject®, HanpuMep, W3TOTOBJICHHbIE WM pa3paboTaHHbIE
KOMIaHUSIMU:

Becton Dickensen  (Franklin  Lakes, mrar Hpto-/Ixepcu, CIIA www.
bectondickenson.com),

Disetronic (byproopd, [Iseiinapus, www. disetronic.com;

Bioject, r. Iloptnang, mwrar Operon, CIIIA (www. bioject.com);

Weston Medical (r. [Tutepbopo, BenmukoOpuranus, www. weston-medical.com),

Medi-Ject Corp (r. Munneanonuc, mrat Munnecora, CIIIA, www. mediject.com).

ITpu3HaHHBIE YCTPOHCTBA, COMEpPIKAIIUE CUCTEMBI U3 ABYX (DJIAKOHOB, BKJIIOYAIOT TAKHE
CHCTEMBI IIMPHLA-PYYKH JJIs Pa3BedeHHs] JTUO(UIM3HPOBAHHOTO JIEKAPCTBEHHOTO CPEICTBA B
KapTPUIKE JUTs BBEICHHS! Pa3BEICHHOTO pacTBopa, Hanpumep HumatroPen®.

W3nenus, 3asBleHHblE B HACTOALIEM [AOKYMEHTE, MOTYT BKJIOYaTh YIAKOBOUHBIH
marepuai. B nomonnenme k mHOpManuu mo TpeOOBAHMIO KOHTPOJMPYIOIIUX OPraHOB, Ha
yIaKOBOYHOM MaTepuaje TaKXe YKa3blBalOT YCJOBHUSA, NPU KOTOPBIX MOKHO HCIOJIB30BaTh
NPOAYKT. YTNAKOBOYHBIA MaTephasl HACTOSINEro H300pPETeHUs INMpenyCMaTpUBAET HHCTPYKIUH
ISl TIallUeHTa IO pa3BeEHUI0 MO MeHbluell Mepe oaHoro aHtutena k ®HO B BogHOM

pa3baBuTene ¢ MOJTYyUYEHUEM PACcTBOpA U MO UCHOJIB30BAHUIO PACTBOpA B T€UEHUE nepuoaa 2-24
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94acOB WJIM JIOJIbLIE B CiIydae IBYX (PIIAKOHOB - BJIAXKHOI'O/CyXOro, ¢ mpoaykrom. [[ns omHOro
¢akoHa ¢ MPOAYKTOM B BHUJE PACTBOpPA, HAa YIIAKOBKE YKA3bIBAIOT, YTO TAKOH PAaCTBOP MOXKHO
UCTIOJIB30BaTh B TEU€HUE IMepuoja 2-24 4acoB WM JAOJbLIE. 3asBJIEHHbIE B HACTOSIIEM
JIOKYMEHTE MPONYKTHI MPEAHA3HAYEHbI ISl MCIIONb30BAHMS YEJIOBEKOM B (papMarieBTUYECKHX
LEJIsX.

CocTaBbl HACTOAIIEr0 M300PETEHUS MOXKHO IOJIy4aThb CHOCOOOM, KOTOPBIM BKIIIOYAET
CMeLIMBaHHE 10 MeHbled Mepe oxnoro anturena k @®HO wu BoiOpanHoro Oydepa,
npennoutuTeNibHo  pocdarHoro Oydepa, comepkamero (GU3UOJIOTMYECKUNH pPACTBOP WM
BbIOpaHHyO cojb. CMermnBaHue MO MeHbIIEH Mepe OAHOro anturena u Oydepa B BOTHOM
pa3baBuTENIe OCYIIECTBISIOT C MOMOIIBIO CTAHIAPTHBIX MPOLENYP PACTBOPEHHS M CMELIHBAHUSI.
Hanpumep, 94To0bI MONYyYUTh MPUEMIIEMBIN COCTAB, OTMEPEHHOE KOJIMUECTBO 10 MEHbILNEH Mepe
OJTHOTO aHTHTENAa B BOJE WM Oydepe COequHstoT ¢ TpedyeMbiM Oy(pepHbIM areHTOM B BOJE B
KOJIMYECTBAX, IOCTATOYHBIX IUJIsl TOJy4YeHHsl TpeOyeMbIX KOHLeHTpauuii Oenka u Oydepa.
Bapuantel 3TOr0o crnoco0a TOHATHBI CIELUANNCTY B HaHHOH oOnactu. Hampumep, nns
ONTUMH3AINU C YIETOM KOHLEHTPALMH U MPUMEHSIEMOro crocoba BBEEHHS MOKHO M3MEHSITh
Takue (HaKTOPhI, KaK MOPSIIOK J00aBJIEHUs] KOMIIOHEHTOB, BHECEHHE JTOMOJHUTENBHBIX 100aBOK,
Temneparypa u pH, mpu KOTOPBIX MOJYYArOT COCTAB.

3asiBIeHHbIE CTA0WJIbHBIE WJIM KOHCEPBHPOBAHHBIE COCTABbI MOXKHO IPENOCTABIATH
NAalMeHTaM B BHJE NMPO3PAayHBbIX PACTBOPOB WM IBYX (DJIAKOHOB, B TOM 4YHCJE (IaKOHA C IO
MeHbIIEH Mepe OoxHMM JHOoQUIM3HpPOBaHHbIM aHTUTeNoM K PHO, koTtopoe pas3BomsT
COZEPIKALTUMHUCS BO BTOPOM (pr1akoHEe KOHCEPBAHTOM MJIH Oy(hepoM M SKCLIUITHEHTAMH B BOTHOM
pasbasurene. Jlubo omguH ¢QuakoH ¢ pacTtBopoMm, HOO 1Ba (IAKOHA C COCTaBOM,
NPEATOJAraloluM CMELINBAHUE, MOKHO MCIIOJb30BaTh MHOTOKPATHO, U HUX AOCTATOYHO JJIS
OHOTO MJIM MHOXKECTBA ILIMKJOB JIEYEHUs] MAalMeHTa, 4To Ooyiee ynOOHO MO CPaBHEHUIO C
CYLIECTBYIOLIUM B HACTOsIIIEE BPEMs PEKIMOM JICUEHUS.

ITo menbiedi mepe onHo antuTeno Kk ®HO B CTaOMIBHBIX MM KOHCEPBHUPOBAHHBIX
COCTaBax WJIM PAcTBOPAX, OMUCAHHBIX B HACTOSIIEM JOKYMEHTE, B COOTBETCTBUH C HACTOSLINM
n300peTeHNeM MOKHO BBOAMTH IMALMEHTY C MOMOIIBIO PA3HBbIX CIOCOOOB JOCTABKH, BKIFOYAsS
MOJKOXKHYK) WJIM BHYTPHMBIIIEUHYIO WHBEKIIMIO, TPAHCACPMAIbHOE BBEIEHUE, BBEACHUE B
JIeTKUE, 4epe3 CIU3UCTYI0 OOOJIOUKY, MOCPEACTBOM HMMILIAHTATa, OCMOTHYECKOTO J103aTopa,
KacCeThl, MHUKPOAO03aTopa WM APYTHX CHOCOOOB, MPH3HAHHBIX CIHELHAINCTAMUA B ITaHHOM
o0JlacTH, KaK XOpOIIO M3BECTHO B TAHHOH 00J1acTH.

TepaneBTH4YecKHe BapHAHTHI NpPHMeHeHHsA. B HacTosmeM W300pETEHHH TakKke
NPEJIOKEH CIOCO0 MOIYJIHMPOBAHUS WIIHM JICYCHUS 10 MEHbILIEH Mepe OJHOTO CBS3aHHOTO C
@®HO 3aboneBaHusi B KJIETKE, TKAHW, OpPraHe, OPraHM3ME >XMBOTHOTO WJIHM TMAIMEeHTa, Kak
W3BECTHO CIIELHANIUCTAM B JAHHOW OOJACTH WJIM OIMHCAHO B HACTOSIIIEM JOKYMEHTE, C
UCTIONIb30BAHUEM IO MEHbIIEH Mepe OFHOTO IBOMHOIO aHTHTENa K WHTErPUHY HACTOSIIETO
n300peTeHusl.

B nHacTosiem n300peTeHnH TakKe NMPenJIokKeH Crocod MOMYJINPOBAHMS WIIH JIEYEHUS IO

MeHbIlel Mepe omHoro 3abosesaHus, cBszanHoro ¢ ®HO, B kierke, TkKaHH, OpraHe, y
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JKUBOTHOTO WJIM Yy TMALMEHTa, BKIIOYasi, 0Oe3 OrpaHWYeHHi, 1O MEHbIIEH Mepe OIHO U3
OKHPEHUs, UMMYHHOrO 3a0OJIeBaHUs, CEPIEeYHO-COCYANCTOro 3a0oneBaHus, MH(PEKIIMOHHOTO
3a00neBaHMs, 37I0KaY€CTBEHHOIO 3a00JI€BaHUS HIIM HEBPOJOTMUECKOT0 3a00JI€BaHNUS.

B HacTosiem n300peTeHnH Takke MpejIokKeH Crocod MOMYIUPOBAHMS WIIH JIEYEHUS 10
MEHBIIIeH Mepe OIHOIrO CBSI3aHHOTO C MMMYHHOM CHUCTEMOW 3a00yieBaHUS B KJIETKE, TKaHH,
OpraHe, y >KHBOTHOTO MJIH Y MAIL[HEHTA, BKJIFOYas, Oe3 OrpaHu4YeHuH, 0 MEHbIIEH Mepe OJHO U3
CIEeNYIOIIUX: PEBMATOUIHBIA apTPUT, HOBEHWJIbHbIH DPEBMATOUIHBIH apTPUT C CUCTEMHBIMU
MPOSIBJICHUSIMU, AHKWJIO3HPYIOUIUH CIIOHIWINT, SI3Ba KENYAKA, CEPOHETaTHBHBIE apTPOMATHH,
OCTEOAPTPHT, BOCHIAIUTENbHOE 3a00JIeBAaHNE KUIIEUHUKA, S3BEHHBIA KOJIUT, CUCTEMHAsl KpacHast
BOJIYaHKA, aHTU(POCHONUMUIHBIA CHHAPOM, UPUAOLMKINT/ YBEUT/HEBPUT 3PUTEILHOTO HEPBA,
UIUONATUYECKUI  JIETOYHBIA  (UOpO3, CUCTEMHBIM  BacKyJUT/TpaHysjemaro3 Berenepa,
CapKOM03, OpPXHT/OOpaTHBIE  MPOLEAYPbl  Ba3dKTOMHH,  aJUIEPTHUECKHE/aTOMHYECKUe
3a00JeBaHMsI, aCTMa, AJJIEPTHYECKHI PUHUT, SK3eMa, aJJIEPrUUeCKHii KOHTAKTHBIN JIePMATHT,
aJUIEPTUYECKUN KOHBIOHKTUBHUT, MMHEBMOHHUT C TUIEPYYBCTBUTEIBHOCTHIO, TPAHCIUIAHTALIMS,
OTTOp>KEHUE TPAHCIJIAHTATOB OPraHOB, OOJIE3Hb «TPAHCIUIAHTAT MPOTHUB XO3SHHAY», CHHIPOM
CHUCTEMHOMN BOCHAJUTEIbHON PEAKLIMU, CHHAPOM CEICHUCa, IPaM-IMOJ0KUTEIbHBINA CENCUC, TPaM-
OTPULIATENIbHBIN CETICHC, CEeTICUC C OTPULIATEIBbHBIMU Pe3yJIbTaTaMH MOCEBa, TPUOKOBBIN CETCHC,
HEUTpONeHNYeCKasl JINXOPAKa, YPOCENICUC, MEHIHIOKOKKEMHS, TPaBMa/KPOBOTEYECHHE, OXKOTH,
BO3JCIICTBIE HOHM3UPYIOMIETO OOJydeHUsl, OCTPbIH MAaHKPEATUT, CUHAPOM PECIHPATOPHOTO
JIUCTPECCa B3POCIBIX, AJKOTOJbHBIM IeNMaTHT, XPOHUUECKHE BOCMAIUTEIbHbIE MAaTOJOTHUYECKUE
COCTOsIHUSI, capkomnno3, Oone3sHbp KpoHa, cepmoBUIHO-KJIETOYHAst aHeMus, nuader, Hedpos,
aTornuyeckue 3a00JIeBaHMs], PEAKIMH THIIEPYyBCTBUTEIBHOCTH, aJUIEPTUYECKUN PUHUT, CEHHAs
JUXOPaaKa, JJIUTENbHbIA PUHUT, KOHBIOHKTUBUT, SHIOMETPUO3, ACTMA, KPAITMBHULIA, CUCTEMHAsI
aHaUIAKCUs, JAEPMATHT, 3JIOKAYECTBEHHAs aHeMMs, TIeMOJIUTHYeCKoe 3a0oieBaHue,
TPOMOOLIMTONIEHUSI, OTTOPKEHUE TpPAHCIUIAHTaTa JIOOOro OpraHa WM TKaHH, OTTOPJKEHUE
TpPaHCIUIAHTaTa IOYKH, OTTOPXKEHHE TPAHCIUJIAHTAaTa CepAlla, OTTOPKEHHE TPAHCIUIAHTATa
MEYeHU, OTTOpPKEHHE TPAHCIUIAHTATa MOJKENyIOUHOMN jKeNe3bl, OTTOpP)KeHHE TPaHCIUIAaHTaTa
JIETKOTO, OTTOPKEHUE TpaHCIulaHTata KoctHoro mo3ra (TKM), oTTop:keHne auioTpaHCILIaHTaTa
KOXKH, OTTOP’KEHHME TPaAHCIJIAaHTaTa Xpsilla, OTTOPXKEHWE TPAHCIUIAHTATA KOCTH, OTTOPIKCHHE
TPAHCIJIAHTaTa TOHKOM KHINKH, OTTOPKEHHE WMIUIAHTaTa THUMyCa IUIOAA, OTTOPKEHUE
TPAHCIUTAHTAaTa MApPAIIUTOBUIHON JKEJe3bl, OTTOP)KEHHE KCEHOTPAHCIUIAHTATa JIF0OOro OpraHa
WIM  TKaHW, OTTOPKEHHWE  QJUIOTPAHCIUIAHTATA,  PEAKUUU  TUIEPUYYBCTBUTEIBHOCTH
aHTHpenenTopos, Oone3Hs I peiiBca, Oone3np PeliHO, HHCYTMHOPE3UCTEHTHBIN CaXxapHbIi [uadeT
tuna B, acTMa, 370Ka4eCTBEHHAss MUACTEHUs, OMIOCPEAOBAHHAS AHTUTEIOM LUTOTOKCUYHOCTD,
peakunu runepuyBcTBUTEeNbHOCTU TUnNA I, cucremuas kpacHast BomdaHka, cuHapom POEMS
(CMHIPOM MOJNIMHEHPOTIATHH, OPraHOMETaIUU, SHIOKPUHOIIATHH, MOHOKJIOHATBHON TaMMaIaTHH,
U3MEHEHUS KOXH), TOJIMHEHPOAaTHs, OpPraHOMEerajus, SHIOKPHHOMATHS, MOHOKJIOHAJTbHAS
raMMaraTtusi, CHHAPOM U3MEHEHHUs KOXH, aHTH(POCHOIUIUIHBIA CHHIPOM, Iy3bIpYaTKa,
CKJIEpOZIepMUs], CMEIIaHHOe 3a00NieBaHME COEAMHUTENbHOW TKaHM, MAHonaTtudeckas OOJe3Hb

AnnucoHa, caxapHbIi nuabeT, XPOHWYECKMH AaKTHBHBIM TeNaTuT, NEepBUYHBIN OWIMapHBIN
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LIUPPO3, BUTHIINTO, BACKYJIUT, CHHAPOM KapauoToMun rnocyie MM, runepuyBCTBUTEIBHOCTD THUIIA
IV, KOHTaKkTHBIi JEpPMAaTHT, [HEBMOHUT C THIIEPYYBCTBUTENbHOCTBIO, OTTOPXKEHUE
ANJIOTPAHCIUIAHTATa,  TPAaHyJE€Mbl,  BbI3BAHHbIE  BHYTPHUKJETOUYHBIMH  OpPraHU3MaMH,
YyBCTBUTEJIBHOCTh K JIEKAPCTBEHHOIO CpeACTBa MeTabonmueckas/ HIUONaTHdeckasi, OOJie3Hb
Bunecona, remaxpomaros, nepuuurt anbda-l-aHTUTpUIICHHA, OuUaOeTH4YecKas pPETHHOIATHS,
TUPEOUAUT XaCHMOTO, OCTEONOpO3, MEepPBUYHBIA  OWIMApPHBI  LUPPO3, TUPEOUAMUT,
SHIE(PATOMUENUT, KaXeKCHs, MYKOBHUCLMAO3, XpOHHYEecKoe 3a00jieBaHME JIETKUX Y
HOBOPOKIEHHBIX, XPOHHUYECKOe oOCTpykTuBHOE 3aboneBanue Jjerkux (COPD), cemeiinbiii
remMoarouuTapHeIil TMM(OTUCTHOLUTO3, AEPMATOIOTHYECKUE COCTOSIHUS, TICOPUA3, aJoNenus,
HepoTUYeCKHid CUHIPOM, HEeQPHUT, TIOMEPYJIOHE(PPUT, OCTpasl MOUedHass HETOCTATOYHOCTb,
reMOJIUANIN3, YPEMHs, TOKCUYHOCTh, mnpedkiamicusi, tepanuss OKT3, Tepamusi aHTHTENOM K
CD3, Tepamusi IUTOKMHAMH, XUMHUOTEpAIus, JydeBas Tepamnus (Hampumep, BKJOUas, Oe3
OTrpaHUYEHUH, aCTCHUIO, AaHEMHUI0, KaxXeKCHI0 H T. 1), XPOHHYECKas HHTOKCHKALIHSI
camuiatamu 1 T. . Cm., Hanpumep, Merck Manual, 12th-17th Editions, Merck & Company,
Rahway, NJ (1972, 1977, 1982, 1987, 1992, 1999), Pharmacotherapy Handbook, Wells et al.,
eds., Second Edition, Appleton and Lange, Stamford, Conn. (1998, 2000), kaxkmast myOIuKarwst
MOJTHOCTBIO BKJIFOUEHA B HACTOSIIUIN TOKYMEHT MyTEM CCHUIKH.

B nHacrosmem n300peTeHnH Tak ke MPEAIoKeH Criocod MOAYINPOBAHUS WU JICUEHHUS 110
MEHBIIEH Mepe OMHOIO CepAEUHO-COCYIUCTOro 3a0oeBaHUsi B KJIETKE, TKaHH, OpraHe,
OpraHu3Me >KUBOTHOTO HJIM MAIMEHTa, BKIFOYas, O€3 OrpaHNYeHHH, 10 MEHbINEeH Mepe OHO U3
CIIEAYIOLINX: CHHIPOM OIIYLIEHHOrO MHOKapaa, MH(QapKT MHOKapha, 3acTOHHas ceprevyHas
HEJIOCTaTOYHOCTb, HHCYJIBT, WIIEMUYECKHH HWHCYJBT, KpPOBOU3JIUSIHHE, apTEPHUOCKIIEPO3,
aTepOCKJIEPO3, PECTEHO3, THA0ETUUECKOe apTepUOCKIepOTHYECKOe 3a00eBaHue, TUIIePTEH3H S,
apTepHaJbHYI0 TUIEPTEH3Ms, PEHOBACKYJIIpHAsS THUIEPTeH3Us, OOMOpOK, INOK, CHUUINC
CepAEUHO-COCYJUCTON CUCTEMBI, CepledHas HeJOCTaTOYHOCTb, JIEFOUHOE CepAlle, NMepBUYHAs
JIETOYHAsl THIEPTEH3Usl, CEpIAEYHbIe aPUTMHH, NPEACEepPIHAs OSKTOMHYECKas AKTUBHOCTD,
Tpenetanue mnpencepaud, GuOpwuanus npencepauii (yCTOWYHMBas WIM MapOKCU3MAJIbHAS),
noctnepy3MOHHBIA CHHIPOM, BOCHAJIHTENbHBI OTBET HAa UCKYCCTBEHHOE KPOBOOOpAIICHHE,
XAOTUYECKasl MJIM MHOTOOYAroBasi TAXUKAPAUs MPEICePArid, PerysipHasi TAXUKAPIUs C Y3KUMHU
komrmuiekcamu QRS, crenuduueckne apuTMun, MepLaHue KeaydOo4YKOB, apuTMUHU Tydka [ uca,
aTPUOBEHTPUKYJISIpHast Oyiokanma, Onokama HOXKKM mydyka ['mca, uimemuueckue 3a00neBaHUS
MHOKap/a, WIIeMuYecKass OOJie3Hb KOPOHAPHBIX apTepuil, CTEHOKapaws, MHPAPKT MHOKapIa,
KapIHOMHOTIATHS, IUIIATallMOHHAS 3acTolHas KapIMOMHONATHS, PECTPUKTHUBHAS
KapIUOMHOTIaTHs, 3a00IeBaHus KIIAIAHOB CepPAIa, SHAOKAPIUT, OONIE3Hb MEepUKapaa, OMyXOJu
CepAla, aHEBPU3MBbI AOPThl U TMEPHU(PEPHUUECKUX COCYIOB, PACCIOCHUE AOPThI, BOCIMAJIECHUE
aoOpThI, OKKJIIO3MsI OpPIOIIHOM aopThl W ee BeTBel, Oone3Hu mnepuepudeckux COCyI0B,
OKKJIFO3UOHHBIE  apTepHajibHble  pPAcCTPOHCTBA,  aTEPOCKJIEPOTHUECKHE  3a00JeBaHUs
nepudepuiiHbIX COCYAOB, OONUTEPUPYIOIIUN TPOMOOAHTHHT, (PYHKLHNOHAJIBHbIE PACCTPOHCTBA
nepudepudeckux aprepuii, sBIeHHEe U O0O0Jie3Hb PelHO, akpOLUaHO3, 3PUTPOMENTAITHS,

3a0oneBaHMsl BEH, BEHO3HBIM TpPOMOO3, BapHUKO3HbIE BEHBI, APTEPUOBEHO3Has (UCTYIIA,
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miMmpenema, smneneMa, HEYCTOWYHMBAs CTEHOKapaus, penep(y3HOHHOE TNOBPEKACHUE,
NOCTI€MOUANIN3HbIA CHHIPOM, HIIEMUYECKO-penep(y3HOHHOE NOBpeXAeHne U T. M. Takoi
croco0 MOXKeT HeoOs3aTeNbHO COAepXKaTh BBeACHHE 3((PEKTUBHOIO KOJIMYECTBA KOMITO3ULIUH
i (papMaLeBTHIECKOH KOMITO3ULINH, COZleprKalleli Mo MeHblie Mepe ogHo anTureno k PHO,
B KJIETKY, TKaHb, OpTaH, KMBOTHOMY WJIM MALIUEHTY, HYXIAIOIEMYyCsl B TAKOM MOIYJIMPOBAHUH,
JIEYEeHUU WJIN TEPAITUH.

Hacrosimee nzo0pereHne Takke OTHOCUTCS K CIIOCO0Y MOAYJIMPOBAHMS MJIH JICUSHHUS I10
MeHbIIeH Mepe OAHOro MH(GEKIMOHHOTO 3a00JeBaHUS B KIETKE, TKaHHW, OpraHe, OpraHu3Me
JKUBOTHOTO WJIM TIAIIMEHTA, BKIIFOYast, O3 OrpaHUYEHHId, IO MEHbINEH Mepe OIHO U3 CIEAYIOINX
3a0oNeBaHMiA: OCTpasi WJIM XpOHHUYECKass OakTepuanbHash MHQEKLHUs, OCTPble U XPOHUYECKUE
napasuTapHble WM HHQEKUHOHHbIE TPOLECCHI, BKJIOYAs OaKTepUasbHbIC, BHUPYCHBIE WU
rpubkosble nHGekunu, BUY-undexnmo/BUY-neliponaruto, MeHuHruT, renatut (A, B wm C
WIH T. T.), CENTHYECKHA apTPUT, MEPUTOHUT, MHEBMOHHWS, SMUMIOTTHT, €. coli 0157:h7,
TeMOJIUTHYECKUH YPEMUUECKUI CHHAPOM/TPOMOOIUTHYECKAsT TPOMOOIIMTOIIEHUIECKas Iy pIypa,
MaJISIpHsl, TeMOpparuyeckas JUXOopaaka JAeHre, JIeHIMaHNo3, MPOoKa3a, CHHAPOM TOKCHYECKOTO
IIOKA, CTPENTOKOKKOBBIH MHO3MT, TIa30Bas TaHTPEHA, MUKOOAKTEpUANbHBIH TyOepKyJes,
BHYTPUKJIETOUHblE MH(EKIMH mycobacterium avium, NMHEBMOHHs, BbI3BaHHas Pneumocystis
carinii, BOCHAJIUTEIbHOE 3a00JeBaHHE TA30BBIX OPTAaHOB, OPXUT/AMUIUANMHT, JIETHOHEIIA,
Obonesnp  Jlaiima, rTpunm A, Bupyc OmnmreliHa-bapp,  Bupyc-acconMMpOBaHHBIN
remMadaroUTapHbIA CHHIPOM, BUPYCHBIN 3HIE(hATUT/aCeNTUIECKUI MEHUHTHUT U T.I1.

Hacrosimee n3obpereHne Takke OTHOCUTCA K COCO0y MOAYJIMPOBAHUS WM JIEYEHUS IO
MEHbLIEH Mepe OIHOrO 3JI0KaUeCTBEHHOro 3a00/eBaHus B KJETKe, TKaHU, OpraHe, OpraHu3Me
JKUBOTHOTO WJIM TALMEHTa, BKJIIOYas, I[OMHMMO IIpOYEro, IO MeHblIeH Mepe OAHO U3
CJIEAYIOLIETO: JIEHKO3, OCTPBI JIeHk03, ocTpbiii muMbpodaacTHei neitkos (OJ1JI), B-kineTouHsii,
T-xnerounbiii nmu  FAB-OJUJL, ocrpeiit  muenoupsbii  jgetiko3 (OMJI), xpoHuueckuii
MUENOUUTapHbId  Jeiiko3 (XMJI), xponumueckuit numdouutapubii  seiikod  (XJIJI),
BOJIOCATOKJIETOYHBIN JieHko3, muenogumiactuyeckuii curapom (MJIC), mumdoma, OGonesHn
XOImKKMHA, 3JI0KaYeCTBeHHasi JUM(pOMa, HEXOIKKUHCKast Jumdoma, iumdpoma bepkurra,
MHOXKECTBEHHasi MHeJoMa, capkoma Karomy, KoJopekTaibHas KaplHHOMA, KapLuHOMA
NO/UKETYAOYHOM  JKeNle3bl, KapUUHOMa HOCOMJIOTKH, 3JIOKAYECTBEHHBIH  THMCTHOLMTO3,
NAPAHEOIUTACTHYECKUI CHHAPOM/TUNIEPKAIBLIMEMHS 3JIOKAYECTBEHHON OMNyXOJH, COJHIHBIE
OMyXOJIM,  aJ€HOKAPLIMHOMBI,  CapKOMBI,  3JIOKAYECTBEHHAsl  MEJaHOMa, TeMaHTHOMa,
MeTacTaTudeckoe 3a00JeBaHUe, CBS3aHHAS C PAKOM PE30pOLMsl KOCTHOW TKaHH, CBS3aHHAs C
paxom OOJIb B KOCTHOM TKAHU U T. T1.

B nHacTosmeM n300peTeHNH TakKe MPEIJIOKEeH Coco0 MOMYJINPOBAHMS HIIH JIEYEHUS IO
MEHBIIEH Mepe OIHOTO HEBPOJOTHUECKOro 3a00JIeBaHUs B KJIETKE, TKAHHU, OpPraHe, OpraHu3Me
JKUBOTHOTO WJIM TALMEHTa, BKJIOYas, Oe3 OrpaHUuYeHHH, MO0 MEHbIIEH Mepe OJHO H3:
HelipoereHepaTUBHBIX 3a00JIeBaHUM, PACCESTHHOrO CKJepo3a, MurpeHu, komruiekca CITHU/I-
IEMEHIIH, AEMUEINHU3UPYIOINX 3a00J€BaHUM, TAKUX KaK PACcCESHHBIA CKJIEPO3 M OCTPBIA

nonepequH‘ﬁ MUCINT, OSKCTpAlUpaMUAAJIBHBIC W MO3XKCUYKOBBIC paCCTpOﬁCTBa, TaKu¢€ KakK
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MOPaKEHHsI KOPTHKOCHHHAJIBHON CHCTEMBI, PacCTPOMCTBAa 0a3albHbIX TaHIVIMAIBHBIX N
MO3)KE€UYKOBbIE PACCTPOMCTBA;, TUIEPKUHETHYECKHE IBUTATENbHbIE DPACCTPONCTBA, TaKUE Kak
xopess XaHTHMHITOHA M  CTapyeckass XOpes, pacCTPOMCTBAa BHXKCHHWH, BbI3BAaHHBIX
JIEKApCTBEHHbIMU CPEJCTBAMMU, TaKHe€ KaK PacCTPOHCTBA, WHAYLMPOBAHHBIE JIEKAPCTBEHHBIMU
cpencrBamu, Onokupyromumu peuentops! fodpavuna B [IHC; runokuneTnyeckue aBUraTeibHbIe
paccTpoiicTBa, Takue Kak Oone3Hb [lapkMHCOHA, NMPOrPecCUPYIOLIMI CyNpasaepHbIil napes3
B30pa; CTPYKTYPHbIE MOPAKEHUsI MO3XKEUKa; CIIUHAJIBHO-MO3)K€UKOBbIE JIET€HEPALIUH, TaKhe Kak
CTIIMHAJIbHAS aTaKcHsl, aTakcusi Dpunepeiixa, JereHepaiusi B KOpe MO3Ke4Ka, MyJIbTUCHCTEMHbIE
nerenepaunu (Mencena, Jlexxepuna-Tomaca, IlIu-/Iperepa u Mavano-/[:xo3eda); cuctremHbie
paccrpoiictBa (Oonesnp Pedcyma, aberanumonmpoTeMusi, aTakCUs, TEJEaHTHIKTA3Us W
MUTOXOHJIPHAJIPHOE ~MYJIbTUCUCTEMHOE PACCTPOICTBO); OCHOBHBIE JIEMHEIMHU3UPYIOIIUE
pPacCTpONCTBA, TAKHE KaK PACCESHHBIN CKJIEPO3, OCTPBINA MONEPEUHbId MUEIUT, U PacCTPOICTBA
MOTOHEHPOHOB, TaKHe KaK HEHPOTreHHbIE MbILICYHbIE aTpOodH (HereHepanus KJIETOK IMePEeIHEro
pora, HampuMep amMHOTpOopUUeCKUi OOKOBOHM CKJIEpO3, MAETCKas CIHUHAIbHAS MBbIIIEYHAs
arpouss U IOHOIIECKAas CIHMHAIbHAS MbIlieuHas arpodwus), Ooje3Hb AJbLHreiiMepa; CHHIPOM
HayHa B cpennem Bo3pacrte; nuddysnas OonesHb ¢ Teibiamu JleBH, crapueckass TeMEHLHUs C
tenbuamMu  Jlesn; cuHapoMm Bepuuke-KopcakoBa, XpOHWUECKHMH —aJKOroju3M, OOJe3Hb
Kpeiiudenpara- Axoba; mogocTpsiii Ckaepo3upyromuii mansHuedanmnt, 6onesHs [amepsopaeHa
- IInarua, u nemeHuus OGokcepoB, U T. I. Takol crmoco0 MOKET HeoOs3aTeNbHO BKIIIOYATH
BBeieHHe 3(P(EKTUBHOrO KOJIMYECTBA KOMIO3ULUK WM (papMaleBTUYECKONH KOMITO3HULIUH,
cofepkalleil mo MeHbiuel mepe oaHo aHtureno k ®HO, unu onpeneneHHy0 4acTb WM
BAapUaHT, B KIETKY, TKaHb, OpPraH, >KMUBOTHOMY WJIH TALUEHTy, HYXKIAIOIIEMYyCs B TaKOM
MOJYJHPOBAaHUY, JIedeHUU uinu tepanuu. Cw., Hanpumep, nyonukauuio Merck Manual, 16"
Edition, Merck & Company, Rahway, NJ (1992).

JIroOo#i croco® HacTosIero M300peTeHHss MOXET BKJIIOUaTh BBeAeHUE >(PQeKTHBHOrO
KOJINYECTBA KOMITO3ULMH WK (PapMalleBTUYECKONH KOMITO3ULMH, COAEpIKALIed MO MEHbLIEH
mepe oxHo aHtureno k P®HO, B kjerky, TKaHb, OpraH, >XMBOTHOMY WJIH IaLUEHTY,
HYKIAIOLIEMyCsl B TaKOM MOAYJIHMPOBAHUH, JICYEHMU MM Tepanuu. Takod crmoco® Moxer
HEOoOs3aTeNIbHO ~ JTOTIOJIHUTENIbHO — BKJIIOYATh COBMECTHOE BBENEHHE WM TNPUMEHEHUE
KOMOWHHUPOBAHHOM TEPAIUU JJIA JICUEHHSI TAKUX UMMYHHBIX 3a00JIEBAaHHUI WJIH PacCTPOICTB, Iie
BBEJICHHE YKA3aHHOTO 10 MeHbLIeH Mepe ogHoro antutena kK PHO, ero onpeneneHHOro yuacTka
WM BapHaHTa, NOMOJHUTEHLHO BKIIFOYAET BBeleHUE (Mepel, OJHOBPEMEHHO W/WIM TOCHE) To
MEHBIIIeH Mepe OJHOTO CPEACTBA, BRIOPAHHOTO U3 MO MEeHbINEeH Mepe ogHoro antaronucta ®HO
(Hampumep, 6e3 orpanudeHuii, antutena k ®HO wunu ero pparmenra, pacTBOPUMOrO perenTopa
@®HO wnu ero ¢parmeHTa, ux ruOpPUAHBIX OENKOB, WM HHU3KOMOJIEKYJISIPHOTO aHTarOHHCTA
@®HO), npoTHBOPEBMATUYECKOTO JIEKAPCTBEHHOI'O CpeACcTBa (HANMpHMeEp, METOTPEKcaTa,
aypaHopuHa, aypOTHOINIIOKO3bI, Aa3aTUONPHHA, JTAHEPIENTa, THOMAJaTa 30J0Ta-HATPUS,
cyibpaTta  THIPOKCHXJIOPOXWHA,  JeduyHOMHUAA, cyibdacai3uHa),  MHOpPEJAKCaHTa,
HApKOTHYECKOTO  JIEKAPCTBEHHOTO  CPEACTBA, HECTEPOMIHOTO  IPOTHBOBOCHAIMTEIBHOTO

cpenctBa (HIIBC), aHanmbpreTvka, aHeCTE3UPYIOLIErO JIEKAPCTBEHHOTO CPENCTBA, CENAaTHBHOTO
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JIEKApCTBEHHOT'O CPE/ICTBA, JIEKAPCTBEHHOI'O CPECTBA MECTHOM aHECTE3HMH, HEPBHO-MBILIEYHOTO
Onokaropa, NMPOTUBOMUKPOOHOIO JIEKAPCTBEHHOI'O CpPEeACTBa (HANPHUMEP, AMHHOITHKO3HIA,
IPOTUBOTPHUOKOBOTO  JIEKAPCTBEHHOI'O  CPENCTBA, IPOTUBOMNAPA3UTAPHOIO JIEKAPCTBEHHOTO
CpeACTBa, NPOTHUBOBHPYCHOIO JIEKAPCTBEHHOTO CpPEACTBA, KapOameHema, LedaloCrOpHHa,
(TOPXMHOJIOHA, MAaKpOJNWAA, MEHUIWUINHA, CyJb(OHAMUAA, TETPALUKINHA, JPyroro
IPOTUBOMHUKPOOHOTO JIEKAPCTBEHHOI'O CPEACTBA), MPOTHBONCOPUATHYECKOTO JIEKAPCTBEHHOTO
CPEACTBa, KOPTHKOCTEPOHMJA, AaHAOOJMYECKOro CTepoMaa, JIEKAPCTBEHHOrO CpPENCTBa st
JeyeHHuss caxapHoro auabera, MHHEpaja, JHETUYECKOTO JIEKAPCTBEHHOIO  CPEACTBa,
TUPEOHIHOTO  JIEKAPCTBEHHOTO CPENCTBA, BHUTAMHHA, TOPMOHA PEryJSIIMHM  KaJbLIHs,
JIEKAPCTBEHHOTO CPEACTBA MPOTHB JHAPEH, JIEKAPCTBEHHOTO CPENCTBA MPOTHB KAl
NPOTHBOPBOTHOTO JIEKAPCTBEHHOI'O CPEACTBA, JIGKAPCTBEHHOTO CPENCTBA IPOTUB  SI3BBI,
cNabUTENbHOTO JIEKAPCTBEHHOTO CPENCTBA, AHTHUKOATYJISTHTA, JSPUTPONOITHHA (HAampumep,
snmoatuHa anbda), ¢unrpactuma (Hanpumep, G-CSF, Neupogen), caprpamoctuma (GM-CSF,
Leukine), UMMYHU3AI1H, UMMYHOTJIOOYJTHHA, UMMYHOJZIETIPECCAHTa (Hampumep,
Oasmimkcumada,  IUKJIOCIOPWHA, Jakium3ymada), TOPMOHAa  pPOCTa,  3aMECTUTENbHOMU
TOPMOHAJIBHOH TEparuy, MOAYJSITOPa PELEeNTOPOB 3CTPOreHa, MHUIPHATHKA, JIEKAPCTBEHHOTO
CpeACTBa LMKJOIUIETHH, AaJKWJIMPYIOIIEro areHTa, aHTUMeTadoJHnTa, HHTHOWTOpa MHTO3a,
pannodapManeBTHUECKOTO JIEKAPCTBEHHOTO CPEACTBA, AHTUAETIPECCAHTA, JIEKAPCTBEHHOTO
CpeACTBa NMPOTUB MaHHUH, AHTHUIICUXOTHUYECKOTO JIEKAPCTBEHHOTO CPEACTBA, AHKCHOJIUTHYECKOTO
JIEKApCTBEHHOTO CPENCTBA, CHOTBOPHOTO JIEKAPCTBEHHOTO CPENCTBA, CHMIIATOMUMETHKA,
BO30YKIAIOINEro JIEKApCTBEHHOIO CPENCTBA, JOHENEe3Wsa, TAKPHHA, JIEKAPCTBEHHOTO CPENCTBA
IUI JIeUYeHHUs acTMbl, OeTa-aroHHCTa, CTepoMJa AN WHIaJsIIMM, MHTHOWTOpa JIEHKOTpPHEHa,
METHJIKCAHTHHA, KPOMOJIMHA, aJpeHaJHa WM ero aHajora, nopHasbl anbpa (Pulmozyme),
IUTOKMHA WM aHTAaroHMcTa .HUTOKMHA. [Ipuemiemble IO3UPOBKHM XOPOIIO H3BECTHBI
cneuuanucTtaM B pAaHHou obOmactu. Cwm., Hampumep, Wells et al, eds., Pharmacotherapy
Handbook, ond Edition, Appleton and Lange, Stamford, CT (2000); PDR Pharmacopoeia,
Tarascon Pocket Pharmacopoeia 2000, Deluxe Edition, Tarascon Publishing, Loma Linda, CA
(2000), kaxxknast u3 MyOJIMKALMH MOJTHOCTHIO BKJIFOYEHA B HACTOSIIIUI JOKYMEHT IMyTeM CChLIKH.
K anrtaromncram ®@HO, mpuemieMbIM UIsi KOMIO3HUIHN, KOMOMHHPOBAHHOW Teparuy,
COBMECTHOT'O BBEICHUS, YCTPOICTB /MM CIOCOOOB HACTOSIILETO M300peTeHUs (AONOTHUTENBHO
COAEp KALINM IO MEHbIIEH Mepe OJHO aHTUTEJIO, €r0 YKA3aHHYIO YaCTh U BAPHUAHT HACTOSIIETO
u300peTeHusi), OTHOCATCs, Oe3 orpanmyeHuid, anturena Kk ®HO, wx aHTUrEeHCBSI3bIBAIOIIHE
(¢parMeHTbI W MOJIEKYJIbI PELENTOPOB, KOTOpble creundudecku cpssbBaorcs ¢ DPHO;
COEAMHEHUs], KOTOpbIe MPEeNoTBpamaoT u/uian uHruoupyrt cunte3 @HO, BeicBOOOXKIEHHE
@®HO wnm ero neiicTBUe HAa KJIETKU-MHINEHHW, HATIPUMEP TAJUIOMHI, TE€HUIAIN, UHTHOUTOPHI
docdonuscrepaspl (Hampumep, NEHTOKCU(PWIIMH M POJUNPAM), arOHUCTHI aJI€HO3WHOBBIX
peuenTopoB AZb W yCHJINTENH aJeHO3MHOBBIX peunentopoB A2b; coennHEHUs, KOTOpbIE
NPeAOTBPALIAOT WMy UHruoupyroT curHanusanuio @HO-peuenTopa, Takue Kak MHTHOUTOPBI
MUTOTeH-akTHBHpYeMbIX kKuHa3 (MAP); coennHeHus, KOTopble OJIOKUPYIOT W/HIN UHTUOUPYIOT

pacmerenne MmeMOpanHoro ®HO, Takue kak MHIHOUTOPBI METAJUIONPOTENHA3bI, COSANHEHNS,
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KOTOpble ONOKHPYIOT wW/wiu uHruoupyror axktuBHOCTh @DPHO, Takue Kak MHTHOUTOPSI
aHruoreHsuH-npespamatomero ¢pepmenra (ACE) (Hampumep, KanTompui), M COEAMHEHUS,
KOTOpbIe ONOKHpyroT W/ uHruoupyrot nponykuuto ®HO w/umm cuntes ®HO, Ttakume kak
uHruouropel MAP-kuHas.

B HacrosilmeM NOKyMEHTE «aHTHTENO K (DakTopy HEKpOo3a OIyXOJH», «AHTUTENIO K
@®HO», «antureno k ®PHOo» nnmu ero ¢parMeHT U T. 1. YMEHbIIAeT, OJOKUPYeT, UHIHOUpyeT,
YHUYTOXKAeT Wi Hapyumaer aktuBHOCTh ®HOo B ycnmoBusx in vitro, in situ w/uiam
NPeANOYTUTENIbHO in  vivo. Hampumep, mnpuemiemoe uenoBedeckoe antureso k DPHO
HACTOSLIEro M300peTeHus: MoxkeT cBsidbiBaThcsi ¢ @HOo u Bkimtouaer anturena k ®HO, ux
AHTUTCHCBS3BIBAIOIIHE (DPArMEHTBI, & TAKXKE UX OMpPEIeSICHHbIE MyTAHThI HJTH IOMEHBI, KOTOPbIE
cneundpuueckn cpszpBarorcss ¢ @HOo. Ipuemnemoe antureno k ®HO wmmu ero ¢parmeHt
TaK’K€ MOTYT YMEHbIIAaTh, OJIOKUPOBATh, YCTPAHITh, HE IOMyCKaTh, MPENOTBpAINaTh H/IIN
unrunouposath cuares3 PHK, JIHK wmu Genka ®HO, BeicBoOOoknenne ®HO, curHanmusammto
peuentopa @HO, pacmerienue memOpanroro @HO, aktuHocth @HO, mpoaykumoo w/uim
cunres PHO.

XuMepHOe aHTUTENO CA2 COCTOMT W3 aHTHIEHCBSI3bIBAIOLIeH BapuabenpHOH obOnactu
BbICOKOA()(MHHOTO HEUTPaNU3YyIOIEero MbIIUHOrO antutena tuma IgGl x uenoBedeckomy
®HOq, obo3znaueHHOro kak A2, W KOHCTaHTHBIX oOjacrell dyenmoeueckoro IgGl, kamma-
ummyHornoOynuHa. Obnacte Fc wenoseueckoro IgGl ynyumaer s¢dexkrtopHyo (yHKIHO
AJNJIOTEHHOTO AHTUTENA, YBEJIMYUBAET €ro IMEepPHOA TOJY)KU3HU B CBIBOPOTKE M YMEHbBINAET
UMMYHOT€HHOCTb aHTUTeNAa. ABHIHOCTb W SIMUTONHAS CIEHU(PUYHOCTD XUMEPHOI'O aHTHTENA
cA2 oOycnoBneHsl BapuabenbHONH 00NaCThIO MBIIIMHOIO aHTuTeNna A2. B KOHKpETHOM BapUaHTe
OCYILIECTBJICHHUsS] MPEANOYTUTENbHBIM HMCTOYHUKOM HYKJIEWHOBBIX KHCJIOT, KOJUPYIOLINX
BapualeNpHyr0 00JIaCTh MBIIIMHOTO aHTUTeNa A2, SBIAeTCs TMOPUIAOMHAS KJIETOYHAs JIMHHS
A2.

XumepHoe aHTHTEI0 A2 (CA2) [n0303aBHUCHMBIM ~ 00pa3oM  HEWTpajau3yeT
LIUTOTOKCUYECKUN 3(PPEKT KaK MPUPOIHOTO, TaK U peKOMOMHaHTHOTO Yenoedeckoro ®HOa. C
NOMOIIBI)  AaHAJHM30B  CBSI3bIBAHUS XUMEPHOro aHTtHTena CcA2 W PeKOMOMHAHTHOTO
yenoseyeckoro @HOo Obuto paccunTano, YTO KOHCTaHTa ap(UHHOCTH XHUMEPHOTrO aHTUTENa
cA2 cocraisier 1,04 x 10'° M. TIpennoururenshbie criocoGsl OnpeneneHns CreuduIHOCTH 1
ap(pUHHOCTH MOHOKJIOHAJIBHBIX aHTUTEJ IMOCPEACTBOM KOHKYPEHTHOTO WHTMOMPOBAHUS MOYKHO
Haiitu B myOnukanmsx Harlow, etal., antibodies: A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York, 1988; Colligan et al., eds., Current Protocols
in Immunology, Greene Publishing Assoc. and Wiley Interscience, New York, (1992-2000);
Kozbor et al., Immunol. Today, 4:72-79 (1983); Ausubel et al., eds. Current Protocols in
Molecular Biology, Wiley Interscience, New York (1987-2000); u Muller, Meth. Enzymol.,
02:589-601 (1983), comepskaHHEe KOTOPBIX MOJHOCTBIO BKJIOYEHO B HACTOSIIUNA JOKYMEHT
MYTEM CCBUIKH.

B KOHKpETHOM BapHaHTE OCYIIECTBJEHHS MBIIIMHOE MOHOKJIOHAJIBbHOE AHTHTENO A2

NPOAYLUPYETCsl KJIETOUHON JuHHeH, oOo3HaueHHOH kak c134A. XumepHoe aHTHTENO CA2
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NPOAYLUPYETCS KIETOYHOH TMHMEH, 0003HaueHHOH c168A.

JlonoHUTENbHbIE MpPUMEPbl MOHOKJOHANbHBIX aHTHTEN Kk PHO, KkoTopble MOXKHO
UCTIONIb30BaTh B HACTOSIIEM M300pETEHUH, OMICAHbI B JaHHOW 00JacTu (CM., HAaIpuMep, MaTeHT
CIIA Ne 5,231,024, Moller, A. et al., Cytokine 2(3):162-169 (1990); 3asBky Ha nmateHT CIIIA Ne
07/943,852 (momana 11 centsiopst 1992 r.); Rathjen et al., MexxayHaponHyroo nyOnukanuro No
WO 91/02078 (onybnukoBana 21 ¢espansa 1991 r); Rubin et al., narentHyro myonukanuo EPO
Ne 0 218 868 (omybsukoBana 22 anpess 1987 r.); Yone et al., narentHyro nyonukanuro EPO Ne
0 288 088 (26 okrsa0ps 1988 r.); Liang, et al., Biochem. Biophys. Res. Comm. 137:847-854
(1986); Meager, et al., Hybridoma 6:305-311 (1987); Fendly et al., Hybridoma 6:359-369
(1987); Bringman, et al., Hybridoma 6:489-507 (1987); and Hirai, et al., J. Immunol. Meth.
96:57-62 (1987), conep:kaHre KOTOPHIX MOJTHOCTHIO BKJIFOUEHO B HACTOSIIMH JTOKYMEHT IMyTeM
CCBUIKH).

MouJgekyasbl peuentopa ®PHO. IlpennouturensHpiMu mMonekyinamu perentopa @HO,
UCTIONB3YEMBIMU B HACTOALIEM H300PETEHUH, SIBISIFOTCSI MOJIEKYJIbI, KOTOPBIE CBS3BIBAIOTCS C
®HOo ¢ Beicokoi apdurHOCTBIO (cM. Hanpumep, Feldmann et al., MmexxayHaponHas nmaTeHTHas
nyomukanus WO 92/07076 (onybmukosana 30 anpenst 1992 r.); Schall et al., Cell 61:361-370
(1990); u Loetscher et al., Cell 61:351-359 (1990), ccputku Ha KOTOPBIE IOTHOCTHIO BKJIFOUEHBI B
HACTOSIIUI JOKYMEHT IyTE€M CChUIKH) U HE00s3aTeNbHO 00Iaar0T HU3KOH HMMYHOT€HHOCTBIO.
B wactHOCTH, B HacTosAleM W300pPETEHHWH HCIIONB3YIOT HAXOAALIMECs Ha KJIETOYHOH
nosepxHoctu perentopel Kk PHO maccoit 55 x[la (pS5 ®HO-R) u maccoit 75 x[la (p75 ®HO-
R). VYceuennbie ¢opMbl 3THX peHenTtopoB, coaepkamme BHekjIeTouHble aoMmeHbl (ECD)
peuenTopoB WiIM UX (YHKIMOHaJIbHBIE ydacTKu (cM. Hampumep, Corcoran et al., Eur. J.
Biochem. 223:831-840 (1994)), Taike HCHONB3YIOT B HACTOSALIEM H300pETEHUH. YCEueHHbIE
¢dopmbl peuenropoB k @PHO, conepskamue ECD, oOHapykuBarOT B MOYe M CBHIBOPOTKE B BUAE
uHruoupyromux cesspiBaromux @HOo 6enxos maccoit 30 x/la u 40 x/la (Engelmann, H. et al.,
J. Biol. Chem. 265:1531-1536 (1990)). MynbsrumepHble Mosiekysbl peuentopa k DHO,
ruOpuaHbIe MOJIEKYJIbl uMMyHopeuenTopoB kK @®HO u ux mnpousBonHble, (pparMeHTHl HIIH
YYaCTKH TPENCTaBJSIFOT COOOM JOMOJHUTENbHbIE MpUMepbl MoJiekyn perentopa k DHO,
UCTIONIB3YEMBIX B CIIOCO0AaX M KOMIIO3HMLIUSIX HACTOSLIEro m300peTenus. MoJeKyibl penentopa K
@®HO, xoTOpbIe MOKHO HCIIOJIB30BATh B U300PETEHUH, XapaKTEPU3YIOTCS CBOEH CIIOCOOHOCTHIO
o0ecrieunBaTh JICYCHHE TMALMEHTOB B TEUEHHE [UINTENbHBIX NEPHOAOB C XOPOIIUM WU
OTJIMYHBIM OOJIErY€HHUEM CHUMIITOMOB M HU3KOH TOKCUYHOCTBIO. HHU3Kast HIMMYHOT€HHOCTD H/HJIH
BbICOKast apPUHHOCTb, a Takke JApPYrue HEUACHTU(PHUIMPOBAHHBIE CBOWCTBA MOTYT
CIOCOOCTBOBATh JOCTHIKEHUIO TEPATIEBTUYECKHUX PE3YIJIbTATOB.

MynbTuMepHble MoJiekynbl peuentopoB k  @PHO, wucnonpdyemble B HacTOALIEM
uszobperenun, conep:kat ECD uenukom, uimm GyHKunoHaNbHBIN yuyacTok ECD nByx wnm Gonee
peuenTopoB k ®PHO, cBsi3aHHBIX MOCPEACTBOM OJHOTO MM OOJee MOJUNENTUAHBIX JINHKEPOB
WIN JPYTUX HEMENTHIHBIX JIMHKEPOB, TaKUX Kak noimstwieHrnukois (PEG). MynbsrumepHbie
MOJIEKYJIbl MOTYT AOTIOJHUTENIBHO CONEPKaTh CUTHAJIBHBIN MENTHI CEKPETUpyeMoro Oemnka aJis

yIPaBJIEHUSI OSKCIpPECCUell MyJIbTUMEPHOW MOJIEKYJNbl. OJTU MyJbTUMEpPHbIE MOJEKYJbl U
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croco0Obl MX MOJy4YeHHs omucaHbl B 3asiBke Ha mareHT CIIIA Ne 08/437,533 (momanHO# 9 mast
1995 r.), cogepkuMoe KOTOPOH MOJTHOCTBIO BKIIFOYEHO B HACTOSIIIMN JOKYMEHT IyTeM CCBLUIKH.

I'nOpunnele nMMyHOpenenTopHbie Mojekyisl k PHO, ucnone3yemele B criocobax u
KOMITO3UIMSIX HACTOSIIIEro M300peTeHHsl, CoAep kaT Mo MeHbIIeH Mepe OAHY 4acTb OIHOM WU
Oonee MOJIeKyJT UMMYHOTJIOOYJIMHA U LENYI0 MOJIEKYJy WM (PYHKLIMOHAIBHBIH Y4aCTOK OTHOTO
wu Gonee peuenropos kK PHO. Dty ruOpuaHble MMMYHOPELENTOPHBIE MOJIEKYJIBI MOTYT OBITh
coOpanbl B BHAE MOHOMEPOB WJIM TI€TEPO-WIM  T'OMOMYJBbTHMEpOB. [ uOpumHble
UMMYHOPELENITOPHBIE ~ MOJIEKYJbl ~ MOTYT  Takke  ObITh ~ OJNHOBAJIEHTHBIMH  HJIU
MyJIbTUBAJICHTHbIMU. [IpumMepoM Takoil ruOpuAHON MMMyHOpeLenTopHoil mosekynsl kK @HO
siByisieTcst tuOpuaHbii Oenok perentop PHO/IgG. I'ubpuaHbie UMMYHOPEIEITOPHBIE MOJIEKYJIbI
k ®HO u crnocoObl ux mony4deHus onucaHbl B naHHou obnactu (Lesslauer et al., Eur. J.
Immunol. 21:2883-2886 (1991); Ashkenazi et al., Proc. Natl. Acad. Sci. USA 88:10535-10539
(1991); Peppel et al., J. Exp. Med. 174:1483-1489 (1991); Kolls et al., Proc. Natl. Acad. Sci.
USA 91:215-219 (1994); Butler et al., Cytokine 6(6):616-623 (1994); Baker et al., Eur. J.
Immunol. 24:2040-2048 (1994); Beutler et al., matenta CIIIA Ne 5,447,851; u 3asiBKe Ha TTaTeHT
CIIA Ne 08/442,133 (nmomannoii 16 mast 1995 ropa), kaskaast ©3 KOTOPBIX MOJHOCTBIO BKJIFOUEHA
B HACTOALIMHA  JOKYMEHT nmyteM  ccpuikd). CmocoObl  monmydeHHs — THOPHIHBIX
UMMYHOPELIENTOPHBIX MOJIEKYJI MOJKHO TakKe HaWTH B myOnukauusx Capon et al., marent CIIA
Ne 5,116,964, Capon et al., marent CILIIA Ne 5,225,538; u Capon et al., Nature 337:525-531
(1989), ccbutkM Ha KOTOPBIE MOJIHOCTBHIO BKIJIFOYEHBI B HACTOSIIIUIN TOKYMEHT ITyTE€M CCBLIKH.

QDyYHKIMOHANBHBIA SKBHBAJIEHT, INPOU3BOAHOE, (parMeHT WM OONacTb MOJIEKYJIbI
peuentopa k ®HO orHOCHMTCA K ydacTKy Mousekyibl peuentopa k ®HO wunm x yuacTtky
NOCJIEI0BATENBHOCTH MOJIeKyIbl perientopa k @HO, koTopas konaupyeT MOJEKyJIy peLentopa K
@®HO, 1 umeeT 1OCTaTOUHBII pa3Mep U MOCIEAOBATENbHOCTD It (PYHKLIMOHAIBHOTO CXO/ICTBA C
mosekynamu penentopa k P®HO, koropeile Moryt OBITh HCHOJB30BaHBI B HACTOSLIEM
u3obperennn (Hanpumep, cBsizbiBatoTesi ¢ @PHOW ¢ BbICOKO# adh(pUHHOCTHIO U 00JIAIAI0T HU3KOM
UMMYHOT€HHOCTBI0). (DYHKIIMOHANBHBIN SKBUBaJIEHT Mojekyibl pernentopa k PHO Taxke
BKJIFOYaeT MOIU(UIMpPOBaHHbIE MOJEKyJbl perentopa k ®HO, (yHKIMOHAIBHO CXOIHBIE C
monekyjiamu peuentopa k ®HO, koTopble MOKHO HCHOJIB30BATH B HACTOSALIEM H300pPETEHUH
(mampumep, cBszpBatoTcs ¢ ®HOo ¢ BeicOKOW apPUHHOCTBIO U 00JAHar0T HU3KOH
UMMYHOT€HHOCTBI0). Hanpumep, QyHKIIMOHAIBHBIA 3KBUBAJICHT MOJIEKYJbl perentopa k @HO
MOJKET COZIEPKaTh «MOJTYALIHIT KOIOH WJIH OJHY MM OOJiee aMUHOKHCIIOTHBIX 3aMeH, JEJeLHi
win no0aBlieHUi (HampuMep, 3aMeHa OJHOW KHUCJIOH aMHHOKHCIIOTHI Ha JPYTYIO KHUCITYIO
AMHHOKHUCJIOTY;, WJI 3aMEHY OJHOTO KOJIOHA, KOJUPYIOIIEro Ty K€ MU OPYryro runpododHyro
AMHHOKHUCIJIOTY, Ha JPyrod KOJOH, Komupyroomui ruapodobHyro amuHOKHCIOTY). CwM.
nyomukanuio Ausubel et al., Current Protocols in Molecular Biology, Greene Publishing Assoc.
and Wiley-Interscience, New York (1987-2000).

TepMUH «IUTOKWHBDY BKIOYAIOT JIEOOOW W3BeCTHBIM mHUTOKMH. CMm., Hampumep,
CopewithCytokines.com. TepMHH «aHTAarOHHUCTBHI ITUTOKHMHOBY» BKJIIOYAIOT, 0€3 OrpaHHYEHH,

moboe aHTUTeNo, (pparMeHT WM MHUMETHK, JIOOOH pacTBOPHMBIN pernentop, GparMeHT uiu
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MHUMETHK, JIF000H HU3KOMOJIEKYJISIPHBII AHTATOHUCT WJIH JIFOOYIO MX KOMOWHALIUIO.
TepanesTnueckue cnocodbl JedeHuss. Jr00oN cnoco0 HacToALIEro H300peTeHus
MOXKET BKJIIOYAaTh Croco0 JedeHus oOycnosneHHoro M®HO 3aboneBaHusi, BKIIOYAIOLIHIA
BBeleHHE S(P(PEKTHBHOTO KOJMYECTBA KOMIIO3MLIMM WM (hapMalleBTUUECKOH KOMITO3ULIUY,
comepxkameii antureno k @®HO, B kierky, TKaHb, OpraH, >KUBOTHOMY WJIM NAaLHUEHTY,
HYKIAIOLEMyCss B TaKOM MOIYJIHPOBAHHMM, JIEYEHWH WM Tepanmuu. Takoi cmocod MoxkeT
HeoOs13aTeNIbHO ~ TOTIOJIHUTENIbHO — BKJIIOYATh COBMECTHOE BBENEHHE WM TMPUMEHEHUEe
KOMOMHHUPOBAHHOMW TEPAITUH ISl JICUEHHsI TAKMX UMMYHHBIX 3a00JIeBaAHUI MIIU PACCTPOICTB, TIe
BBEJIEHHE YKAa3aHHOT'O 10 MeHbLIel Mepe onHoro antureta k ®HO, ero onpeneneHHOro yyactka
WK BapHaHTa, NOMOJHHUTELHO BKIIKOYAET BBeleHue (Iepel, OJHOBPEMEHHO W/WIIM TOCHE) T
MEHbIIEH Mepe OTHOTO CPENCTBA, BBIOPAHHOTO M3 MO MEHbIIeH Mepe ogHoro antaronucra ®HO
(Hampumep, 6e3 orpanudenuii, antutena k ®HO wum ero pparmMenra, pacTBOPUMOrO perenTopa
@®HO wnu ero ¢parmeHTa, uX THOPUIHBIX OENKOB, WJIH HH3KOMOJEKYJISIPHOTO aHTarOHHCTa
@®HO), npoTHBOPEBMATUYECKOrO JIEKAPCTBEHHOIO CpeACcTBa (HampUMep, MeTOTpeKcara,
aypaHo(uHa, aypOTHODNIIOKO3bl, Aa3aTHONpPUHA, OJTaHEpLeNnTa, THOMAlaTa 30JI0Ta-HATPHS,
cyibpata  THIPOKCUXJIOPOXWHA,  JeduyHOMUAA, cyibdacai3uHa),  MHOpPEJAKCaHTa,
HAPKOTHUYECKOTO  JICKAPCTBEHHOT'O  CPEACTBA, HECTEPOMIHOTO  MPOTHBOBOCHIAIUTEIBHOTO
cpenctBa (HIIBC), ananbreTrka, aHECTE3UPYIOLIETrO JICKAPCTBEHHOI'O CPENCTBA, CEIaTHBHOIO
JIEKapCTBEHHOTO CPEZCTBA, JIEKAPCTBEHHOT'O CPEICTBA MECTHOI aHECTe3UH, HEPBHO-MBILIEYHOTO
OyokaTopa, MPOTHBOMHKPOOHOTO JIEKAPCTBEHHOI'O CPEACTBAa (HAMpUMeEp, aMHHOTIMKO3HIA,
NPOTUBOTPUOKOBOTO  JIEKAPCTBEHHOI'O CPEACTBA, MPOTUBOMAPA3HTAPHOIO JIEKAPCTBEHHOT'O
CpencTBa, NPOTHUBOBUPYCHOTO JIEKAPCTBEHHOI'O CPENcTBa, KapbameHema, LedanocnopuHa,
(TOPXMHONMOHA, MaKpoOJUAa, TMEHUIWUINHA, CyJb(pOHAMHIA, TETPALMKINHA, JPYroro
HPOTUBOMHUKPOOHOTO JIEKAPCTBEHHOT'O CPEACTBA), MPOTHBONCOPUATHYECKOTO JIEKAPCTBEHHOTO
CPencTBa, KOPTUKOCTEPOMIA, AaHAOOIMYECKOTO CTEPOHIA, JIEKAPCTBEHHOTO CpPEACTBAa IUIS
JedeHus caxapHoro jaual0era, MuHepana, IMETHYECKOrO JIEKAPCTBEHHOTO  CPENCTBA,
TUPEOUTHOTO JIEKAPCTBEHHOIO CPEACTBA, BHTAMHMHA, TOPMOHA PErYJSALUH  KaJbLKS,
JIEKAPCTBEHHOTO CPENCTBA TMPOTHUB JHApeH, JIEKaPCTBEHHOTO CPENCTBA TMPOTHB  KaIILJIs,
NPOTHBOPBOTHOTO JIEKAPCTBEHHOTO CPENCTBA, JIEKAPCTBEHHOIO CPENCTBA MPOTUB  SI3BBI,
cabUTEeNbHOTO JIEKAPCTBEHHOI'O CPENCTBA, AHTHUKOArYJISIHTA, JPUTPOINOITHHA (HAIPUMED,
snmoatuHa anbda), ¢unrpactuma (Hanpumep, G-CSF, Neupogen), caprpamoctuma (GM-CSF,
Leukine), UMMYHU3AI1H, UMMYHOTJIOOYJIHHA, UMMYHOJZIETIPECCAHTa (Hampumep,
Oasmimkcumada,  IUKJIOCMOpUHA,  Jakiu3ymMada), TOpPMOHAa  POCTa,  3aMECTUTENbHOH
TOPMOHAJIPHON Tepamnuu, MOAYJSATOPa PELeNnTOpPOB 3CTPOreHa, MUAPHATHKA, JIEKAPCTBEHHOIO
CPenCTBa LMKJIOIUIETHH, AQJKWJIMPYIOLIEr0 areHTa, aHTUMeTaboJiuTa, HHIHOUTOpa MHTO3a,
panrodapMaLeBTHYECKOTO JIEKAPCTBEHHOIO CPEACTBA, AHTUAENPECCAHTA, JIEKAPCTBEHHOTO
CpPencTBa MPOTHB MAaHUH, AHTHIICHXOTHYECKOTO JIEKAPCTBEHHOIO CPEACTBA, AHKCHOJIUTHYECKOTO
JIEKAPCTBEHHOTO CPEJCTBA, CHOTBOPHOTO JIEKAPCTBEHHOI'O CPENCTBA, CHUMIIATOMHUMETHKA,
BO30Y KIAIOIIEro JIEKAPCTBEHHOTO CPEACTBA, AOHENe3MIa, TAKPHHA, JIEKaPCTBEHHOIO CPEACTBa

AJIA JICYCHUA aCTMBbI, 6eTa-aFOHI/ICTa, cTeépornga AJid HHTAJALUU, I/IHFI/I6I/ITOpa HeﬁKOTpHeHa,
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METHJIKCAHTHHA, KPOMOJIMHA, aJpeHaJHa WM ero aHajora, nopHasbl aibpa (Pulmozyme),
LUTOKUHA WUJIM AHTAarOHUCTA [IUTOKUHA.

Kak mpaBuio, jgedyeHHe NaTOJIOrHYECKUX COCTOSTHUN OCYLIECTBJSIFOT IyTEM BBEACHUS
3¢ PexTUBHOrO KOJMYECTBA WJIU JJO3BI [0 MEHbIIIeH Mepe OaHON kKommo3uwu anturena k ®HO,
KOTOpasi CyMMapHO B CpeAHEM COAEPKUT OT no MeHblelr mepe okoso 0,01 go 500
MWIJIMIPAMMOB IO MeHblnel Mepe oaHoro aHtutena K®HO Ha kujorpamMm Maccel Tena
NaLUeHTa Ha 03y, a IPEANOYTUTENBHO OT MO MeHblueill Mepe okoio 0,1 1o 100 munnurpamMmos
aHTUTEJAaHa KWIOIPAaMM MAacChbl Tejla MALMUEeHTa 3a OJHO WM MHOXKECTBO BBEIEHUH, B
3aBUCUMOCTU OT KOHKPETHOM aKTHBHOCTH, TMPHUCYLIEH KOMITIO3WIMH. B ampTepHaTHBHOM
BapHaHTe OCyIlecTBIeHUs] 3(QPeKTUBHAS KOHIIEHTPAIUs B CHIBOPOTKE MOKET cocTaBysTh 0,1-
5000 ur/mi CHIBOPOTKH 3a OAHO WJIM MHOXKECTBO BBeleHUU. [Ipremiiembie NO3bI H3BECTHBI
MEIUIUHCKIM CHEHaJuCTaM U, pa3yMeeTcs, 3aBHCAT OT KOHKPETHOTO OOJIE3HEHHOTO
COCTOSIHMsSI, YIEJIbHON AaKTUBHOCTA BBOAMMOW KOMIIO3WIMM W KOHKPETHOTO TAIUEHTA,
NOJyYaIOLero  JieueHHne. B HEKOTOpBIX  CiiydasX Il JOCTIDKEHHs  TpeOyemoro
TEPATNeBTHYECKOT0 KOJIMYECTBA MOKET MOHANOOUTHCS BBIMOJTHEHNE TOBTOPHOTO BBEACHHUS, T. €.
MOBTOPHBIX OTAENBbHBIX BBEICHHI KOHKPETHOM KOHTPOJMPYEMOW WM U3MEPEHHOW NO3bl, IIe
OTIeJIbHBIE BBEICHHSI IIOBTOPSIIOT A0 AOCTHKEHHsI TpeOyeMol CyTOUHOH 036l mwiun 3ddexra.

[IpenmouturenpHbIe 103bI MOTYT HeoOs3atenbHO BKirouath 0,1, 0,2, 0,3, 0,4, 0,5, 0,6,
0,7,08,09,1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51,
52,53, 54, 55, 56, 57, 58, 59, 60, 62, 63, 64, 65, 66, 67, 68, 69, 70,71, 72,73, 74,75,76,71, 78,
79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 w/unu 100-500
MI/KT 3a BBeIOeHMe, WM JIF00Oi WHTepBaj, 3HAYEHHWE WJIM YacThb 3TOrO AHanasoHa, JMOO
KOJIMYECTBO JUJIsl JOCTHXKEHMsI B ChIBOpOTKe koHUeHTpauuu 0,1, 0,5, 0.9, 1,0, 1,1, 1,2, 1,5, 1,9,
2,0,2,5,29,3,0,3,5,3.9,4,0,45,49,5,0,5.5, 59, 6,0,6,5,6,9, 70,75, 7.9, 8,0, 8.5, 8,9, 9,0,
95,909, 10, 10,5, 10,9, 11, 11,5, 11,9, 20, 12,5, 12,9, 13,0, 13,5, 13,9, 14,0, 14,5, 15, 15,5, 15,9,
16, 16,5, 16,9, 17, 17,5, 17,9, 18, 18,5, 18,9, 19, 19,5, 19,9, 20, 20,5, 20,9, 21, 22, 23, 24, 25, 26,
27, 28, 29, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 96, 100, 200, 300, 400, 500, 600,
700, 800, 900, 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500 w/umu S000 ur/mi CHIBOPOTKH 32
OJHOKpPATHOE MJII MHOTOKPATHOE BBEACHUE, WJIU JIFOOOW MHTEPBaJ, 3HAUEHHE WMJIM YacThb 3TOTO
ZMaIa3oHa.

B anprepHaTHUBHOM BapHaHTE OCYIIECTBJICHHS] BBOAMUMBIE 103bI MOTYT BapbUPOBATHCS B
3aBUCUMOCTH OT U3BECTHBIX (DAKTOPOB, TaKWX Kak (papMaKOIUHAMHYECKUE [OKA3aTeIH
KOHKPETHOT'O areHTa, PeKUM U Crocod ero BBENEHHS, BO3PACT, COCTOSHHE 370POBbS M Macca
PELMITUEHTA;, MPUPOJIa U CTETIEHb BBIPAXKEHHOCTH CHUMIITOMOB, TUIT COMYyTCTBYIOIIETO JICUCHHUS,
gyacToTa BBeAeHUs U TpeOyemblil 3¢ dexr. OOBIYHO 1032 AKTUBHOTO UHTPEIUEHTa COCTABIISIET OT
okojo 0,1 mo 100 mr Ha kujorpamm maccel Tena. Kak npasuno, noza or 0,1 no 50 u
npeanoytutenpHo ot 0,1 no 10 munmurpaMmoB Ha KUJIOTPAaMM 3a OJHO BBEICHHE WA B
JEKapCTBEHHOH (opMe C 3aMeyieHHbIM BBICBOOOXKAEeHHEM Oyner s¢pdexkTuBHON ans

TOCTHKEHUS TpPeOYEeMBbIX pe3yJIbTaTOB.
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B kadecTBe He HamararOLIEro OrpaHUYEHHUS NMPUMEPA, JICUEHUE JIFOAEH WM >KUBOTHBIX
MOXXHO TPOBOJUTH B BHJE€ OAHOKPATHOTO WJIM MEPUOAUYECKOrO BBEIEHHUS MO MEHbLIEH Mepe
OITHOTO aHTHTeJa HacTosimero n3odpererus B go3ze oT 0,1 go 100 mr/kr, manpumep 0,5, 0,9, 1,0,
1,1,1,5,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
28, 29, 30, 40, 45, 50, 60, 70, 80, 90 wnu 100 Mr/Kr B CyTKH, IO MEHBLIEH Mepe B OJHU U3 CYTOK
1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39 unu 40, nub0 B ajNbTEPHATUBHOM HWJIU JOTMOJHHUTEILHOM
BapUaHTE OCYINECTBJIEHUsS M0 MEHbIIIEH Mepe Ha OaHOM u3 Heaenb 1, 2, 3,4, 5,6, 7, 8,9, 10, 11,
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51 wnu 52, nub0 B aJbTEPHATUBHOM HWJIH
JOTOJHUTEIPHOM BapUaHTE OCYLIECTBJICHUS B IO MEHbLIEH Mepe oquH rog us 1, 2, 3,4, 5,6, 7,
8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19 unu 20, mubo B m000H HX KOMOUHALIUN C BBEEHUEM
OJTHOKPATHOH, WH(PY3MOHHOHN HJTH MMOBTOPHBIX J103.

JlekapcTtBeHHble (OpPMBI (KOMIO3UIIHSI), TPHEMJIEMbIe IJii BHYTPEHHEro MPUMEHEHUs
00br4HO conepskat ot okoiso 0,1 mMr 1o okosno 500 Mr akTHBHOIO MHIPEAMEHTA Ha €IUHULYY W
KOHTeliHep. B 3Tux (dapManeBTHYECKUX KOMIIO3HWIMSIX AaKTHBHBIA HMHIPEIUEHT OOBIYHO
NPUCYTCTBYET B KojmuecTBe OkojJo 0,5-99,999% wmacc. B pacduere Ha oOmyr Maccy
KOMITO3HLINH.

JLJis mapeHTepalibHOTO BBEIEHUSI aHTHTENA JIEKApCTBeHHAst (hOpMa MOKET MPEACTaBIISATh
co0Ol pacTBOp, CYCHEH3UIO, 3MYJIbCUIO WU JIMOPUIN3UPOBAHHBIN IOPOIIOK BMECTE C
(dapMaLeBTHUECKH TPUEMJIEMbIM HOCUTEJIEM ISl TTAPEHTEPATbHOTO BBEAEHUS HIIH OTAEIBHO OT
Hocuressi. [IpumepaMu Takux HOCHTENEH SIBJISIOTCA BOAA, (PU3HOJIOTHUECKUN PacTBOP, PacTBOP
Punrepa, pacTBop IIIOKO3bl M 4eJIOBEYECKUH CBIBOPOTOUHBIA anbOymuH 1-10%. Kpowme Ttoro,
MO’KHO TIPUMEHSITh JIUIIOCOMBI U O€3BOHBIE Cpellbl, HapuMep HejeTyune macia. Hocurenb wim
JTUO(PUIU3UPOBAHHBIN MOPOLIOK MOXKET COIepsKaTh JOOABKH, CIIOCOOCTBYIOIINE U30TOHUYHOCTH
(HampuMep, XJIOPHI HATPHsi, MAHHUT) U XUMHUECKOW CTaOMibHOCTH (Hampumep, Oydepbl u
KoHCepBaHThI). COCTaB CTEPUITM3YIOT U3BECTHBIMH HJTH TIPUEMJIEMBIMHU CIIOCOOAMHU.

IMpuemnembie (apmManeBTUYECKUE HOCUTENM OMNHCAHBI B TIOCIHEIHEM U3JaHUU
Remington's Pharmaceutical Sciences, A. Osol, koTopoe sIBI€TCS CTAHAAPTHBIM HCTOYHHKOM
CCBUJIOK B TAHHOW 00JIacTH.

AJIbTepHATHBHBIE CMIOCO0OBI BBEAEHHNA. B COOTBETCTBUU C HACTOSIIIUM HU300pETEHUEM
ist BBeneHust papmarieBTHIecKu 3(PPeKTUBHBIX KOJUYECTB IO MEHBIIEH Mepe OJHOTO aHTHUTE A
k ®HO nacrosimero n300peTeHust MOXKHO MPUMEHSITH MHOKECTBO U3BECTHBIX U pa3paboTaHHBIX
criocoboB BenmeHus. Jlajgee ommMcaHO BBeNEHUE 4Yepe3 JIETKHe, OIHAKO B COOTBETCTBUU C
HACTOSLIUM H300pETeHHEM MOXKHO TaKXKe MPHUMEHSATh IPYTHe CIIOCOObI BBENCHHS, NArOLIHE
MpUEMJIEMbIE PE3YJIbTAThL

Antutena k @HO Hacrosmero u3oOpereHuss MOKHO AOCTaBJISITh B HOCHUTENIE B BHUJE
pacTBOpa, SMYJIbCHH, KOJUIOUIA WM CYCIEH3UH, JJHOO0 B BHIE CYXOro MOPOIIKA ¢ MPUMEHEHHEM
JFOOO0r0 U3 MHOXECTBA YCTPOMCTB M CIIOCOOOB, MPUEMJIEMbIX JJIsi BBEACHHS ITyTeM HHTAJISILIIH

Uin ApyrumMu CHOCO6aMI/I, OMUCAHHBIMHU B HACTOALIEM HNOKYMCHTC HWJIIM HN3BECTHBIMU
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CHeINAJINCTaM B TAaHHOM 00JIacTH.

IHapenTepajbHbie cocTaBbl U BBeAeHHe. COCTaBbl ISl MAPEHTEPATbHOTO BBEAEHUS
MOTYT B Ka4eCTBe OOBIYHBIX HKCLHUIUEHTOB COMEPKATh CTEPIJIBHYIO BOAY, (HU3HOJOTHUECKHIA
pacTBOp, MNOJUAJKWICHIJIUKONM, TakKUe KakKk IOJIMITUJICHIJIMKOIb, MAacja pPacTUTEIbHOIO
MIPOUCX OXKICHUSI, THIPOTeHU3UPOBAHHbIE HAPTAIUHBI U T. Tl. BOIHBIE MM MacIsIHbIE CYCIIeH3UH
U1 UHBEKLUUH MOKHO TMOJydaTb C MCHOJIb30BAHUEM MOIXONSIIEr0 3MYJbraTopa HWiu
YBJIQKHUTEISI M CYCHEHIUPYIOLIEro areHTa W3BECTHBIMH criocob0amu. JIiss MHBEKIUI MOXKHO
UCIOJIb30BAaTh HETOKCUYHBIN, MPUTOMHBIA JJIi HENEPOPalibHOTO BBEAEHHMs], pPa3OaBISIOLINI
areHT, HarpuMep BOJHbBINA PacTBOP, WU CTEPUJIBHBIN PACTBOP ISl UMHBEKLUHI, WA CYCIIEH3UIO B
pacTtBopuresie. B kauecTBe NpUrOAHON HeCylled Cpeabl WU PaCcTBOPUTENS JIOMYCTUMO
UCTIOJIb30BATh BONY, pacTBOpP PuHrepa, M30TOHUYECKHI PacTBOP U T. I, B KAYeCTBE OOBIYHOTO
PacTBOpUTEJIA WU CYCHEHAUPYIOLIErO pPACTBOPUTENS MOXKHO HCHOJb30BATh CTEPUIIBHOE
HeJieTydyee Macio. Jlisi 3TOro MOKHO HMCIOJIb30BAaTh HEJETydYee Maclo U KUPHYK KHCIIOTY
JFO0Or0 BUNA, BKJIIOYAsT MPUPOIHBIC WM CUHTETHYECKHE JTUOO IMONyCHHTETUYECKUE KUPHBIE
MAacJia WK KUPHBIE KUCIIOTHI, TPUPOIHBIE WM CHHTETUYECKHE JINOO MOJyCHHTETUYECKHUE MOHO-
, I¥- WM Tpuriannepuasl. [lapeHTepaibHoe BBEASHHE N3BECTHO B JAHHOW OOJIACTH U BKITIOYAET,
0e3 orpaHu4YeHHi, OOLIETPUHSATBIE CPEICTBA WHBEKIUH, I[MHEBMATHYECKOe Oe3bIroJIbHOE
WHBEKIIMOHHOE yCTpoicTBO, omucanHoe B mareHte CIIA Ne 5851,198, u nasepHsblit
nepdoparop, onucannbiii B marente CIIIA Ne 5,839,446, mONMHOCTHIO BKIIFOUEHHBIE B HACTOS M
JOKYMEHT MYTE€M CCBUIKU.

AJIbTepHATHBHBIE CHOCO0OBI NOCTABKHU. 300peTeHre NOMOJHUTETBbHO OTHOCHUTCS K
BBEJICHUIO 110 MeHblIel Mepe ogHoro anturena k PHO nyrem napeHTepasibHOrO, MOAKOKHOTO,
BHYTPUMBILLEYHOTO, BHYTPUBEHHOTO, BHYTPUCYCTAaBHOTO, BHYTPHOPOHXUAJIbHOTO,
BHYTPUOPIOLIUHHOTO, UHTPAKAICYJSIPHOTO, BHYTPHUXPSALIEBOTO, BHYTPHUIIOJOCTHOTO,
VHTPALCJUAIBHOTO, BHYTPUMO3KEYKOBOIO, BHYTPUXKEIYAOYKOBOTO, B TOJICTYH KHIIKY,
WHTPALIEPBUKAIIBHOTO, BHYTPHKEIYIOYHOIO, BHYTPUIIEYEHOUYHOTO, HHTPAMUOKApPIAHAIbHOTO,
BHYTPUKOCTHOTO, BHYTPHUTA30BOTO, HWHTpaIlepUKapauagIbHOro, BHYTPUOPIOIIUHHOTO,
HWHTPAIUIEBPAJIbHOTO, B MPEACTATEIbHYIO KeJie3y, BHYTPWUJIETOYHOrO, HWHTPAPEKTAIBHOTO,
HUHTPApPEHAIBHOTO, WHTPapPETUHAIBHOTO, HWHTPACMUHAJIBHOIO, WHTPACUHOBHUAJIBHOTO,
BHYTPUTPYHOTO,  BHYTPUMATOYHOTO, BHYTPHUIY3BIPHOrO, OOJIOCHOTO, BardHAJIbHOTO,
PEKTabHOTO, OYKKAJIBHOIO, MOIBSI3bIYHOTO, HWHTPAHA3AJIBHOTO WJIM YPECKOKHOTO BBEIEHUS.
Komnosumnuio no menbinein mepe onnoro anturena kK ®HO MOXXHO roTOBUTH NJIsi TPUMEHEHUS
MapeHTEPAbHBIM (ITOKOKHBIM, BHYTPUMBIIIEYHBIM WJIM BHYTPUBEHHBIM) WJIH JIFOOBIM IPYTHM
crocoOOM BBENEHHUS, B YaCTHOCTH, B (opMe KHUAKUX pPacCTBOPOB WJIH CYCHEH3UH, JUIs
NMPUMEHEHUS BarMHAJBHBIM WM PEKTAJIbHBIM CIIOCOOOM BBEICHHS, B YAaCTHOCTHU, B MSTKUX
dbopmax, Takux Kak, 0e3 OrpaHHMYeHHUH, KPEeMbl U CYNIO3UTOPHH, IJIsi TPAHCOYKKAIBHOTO WU
NOBS3BIYHOTO BBEICHMS, HAIpUMeEp, Oe3 orpaHuuYeHuil, B opme TabIETOK WM KarcyJ, UIH
IUTsI MTHTPAHA3aJIbHOTO BBENECHUs, HanpuMep, O0e3 orpannyueHuli, B (hopMe MOPOIIKOB, Kareab B
HOC WJIA a3pO030Jieii, INOO B BUIE OMPEAeNIEHHbIX areHTOB; WIH JUIsl BBEEHUS] TPAHCIEPMAIIbHO,

HaIrpumep, 0e3 OFpaHquHHﬁ, B BUAC CUCTEM NOCTaBKU B Icjic, Ma3u, JIOCbOHE, CYyCIICH3UU HUJINU
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IUIACTBIPE C XUMHUYECKUMH YCKOPHUTESIMHM, TaKUMH KaK IJUMETUICYJNb(GOKCHI, JUOO0 A
MOIU(UKAIMUA CTPYKTYPBl KOXH, JHOO JUI TOBBIIIEHUS KOHLIEHTPALMH JIEKAPCTBEHHOTO
cpeacTtsa B TpaHcaepMaibHOM ruiacteipe (Junginger, et al. Drug Permeation Enhancement;
Hsieh, D. S., Eds., pp. 59-90 (Marcel Dekker, Inc. New York 1994, nyOnukamnus nosHOCTBIO
BKJIIOYEHA B HACTOSIIMH JOKYMEHT IyTE€M CCBUIKH), WJIH C OKHCIHUTENSIMH, KOTOPbIE O0JeryarT
HAHECEHHE COCTAaBOB, conep:kamux Oenku u menTuael, Ha koxy (WO 98/53847), wmm ¢
NPUMEHEHHUEM JJIEKTPUYECKOTrO TMOJs JJIi CO3/laHUsl BPEMEHHBIX TPAeKTOPHH JOCTaBKH,
HATpuUMep, TMyTeM OJEKTPONOpAaLMH, WIM JJs YCKOPEHHsI IBWKEHHUS  3apsKeHHBIX
JIEKAPCTBEHHBIX CPEICTB 4epe3 KOXKy, HampuMmep, nyTeM HOHOpOpe3a, HIH NPUMEHEHUs
yJIbTpa3Byka, Harpumep conodopesa (marentsl CIIIA Ne 4,309,989 u 4,767,402) (npuBeneHHbIE
BbILIE MyOJIMKALUY U MMATEHTHI MMOJHOCTHIO BKJIIOUEHB! B HACTOSIIIUH TOKYMEHT MTyTEM CChUIKH).
Jlerounoe/nazajnbHoe BBeneHue. IIpu BBeneHHH uepe3 JIETKHE MPEANOYTHTEIBHO IO
MeHblIed Mepe OnHy Kommo3unuiro aHtutena k ®HO pocTaBisiroT B BUAE YacTUll, pa3mep
KOTOPbIX 3((EKTUBHO [OCTHraeT HWKHHUX JABIXaTENbHBIX NyTeH Jerkux wWin mna3yx. B
COOTBETCTBUH C H300peTeHHeM IO MeHblied Mepe oxHo aHtureno Kk ®HO wmoxer ObITh
JOCTABJIEHO C MOMOIIBIO JIFOOOr0 M3 MHOXKECTBA MHTANSLMOHHBIX WJIM HA3aJbHBIX YCTPOWCTB,
W3BECTHBIX CHELHAINCTAM W TPEAHA3HAYEHHBIX ISl BBENSHHS TEPANeBTHUECKOrO AareHTa
uHraysuueil. Takue ycTpoicTBa, MpegHa3HauYeHHbIE ISl HAHECEHHsI a3PO30JIbHBIX NPENapaToB B
NOJIOCTh TAa3yXH WJIM aJbBEOJ MAIMEeHTAa, BKIIOYAIOT HWHIAJIATOPbl OTMEPEHHBIX 03,
HeOyJaii3epbl, reHepaTopsl CyXOro MOpOINKa, PacIbUIMTENH U T. . B naHHON obnmactu Takxke
U3BECTHBI JIPyTHE YCTPOMCTBA, NMpHEMJIEMbIE ISl HANPABJICHHOTO JIETOYHOI'O HJIM HA3aJIbHOTO
BBEICHUS aHTHUTEN. BO BCEX TakumxX yCTPONCTBAX MOKHO MCIIOJB30BATH COCTaBbI, IPUEMIIEMbIE
1JIS1 BBEICHUS] aHTUTENIA B BUJIE adp030J1s1. Takue a3po30yu MOTyT cozepkath b0 pacTBop (Kak
BOJHBII, TAK U HEBOAHBIN), JTUOO TBEpAble YaCTULBI. MHramsITopbl OTMEPEHHBIX 103, TAKUE KaK
Ventolin®, xak IPABHUIIO, MCIIONB3YIOT ra3-MpOMNeIUIeHT U TpeOyloT MpUBENEHHs B NEHCTBHE BO
Bpemsi Broxa (cMm., Harmpumep, WO 94/16970, WO 98/35888). Cyxue mopoIIKOBbIe HHIAJSITOPHI,
takue kak Turbuhaler™ (Astra), Rotahaler® (Glaxo), Diskus® (Glaxo), unranpstop Spiros™
(Dura), yctpoticTBa, mponaBaembie kommanueii Inhale Therapeutics, 1 MOPOIIKOBBIN HHIaNsTOP
Spinhaler™ (Fisons), HCMONB3YIOT TEXHONOTHIO AKTHBALMHM CMELIAHHOTO MOPOLIKA JBIXAHHEM
(US 4668218 Astra, EP 237507 Astra, WO 97/25086 Glaxo, WO 94/08552 Dura, US 5458135
Inhale, WO 94/06498 Fisons, KOTOpbI€ MOJTHOCTHEO BKJIIOUEHBI B HACTOSIIIMNA JOKYMEHT MyTeM
cepinkn). HeGynaiisepsr, Takue kak AERX™ Aradigm, mebymaiisep Ultravent™ (Mallinckrodt) u
HeOynaiizep Acorn e (Marquest Medical Products) (US 5404871 Aradigm, WO 97/22376),
KOTOpBI€ TIOJHOCTBIO BKJIFOUEHbI B HACTOSINUH IOKYMEHT IyTeM CCBUIKH, OOECHeYMBAIOT
a’pO30JM W3 PACTBOPOB, TOIJAa KAaK MHTAIATOPBl OTMEPEHHBIX 103, CYXHE€ IOPOIIKOBbIC
UHTQJIATOPBl U T. T OOPa3yrOT a’po30JH ¢ MEJKUMH YacCTULAMH. JTH KOHKPETHbBIE MPHUMEpPHI
IOCTYIHBIX B TMPOAAKE WHTAISALUOHHBIX YCTPOHCTB MNpPEeNHA3HAYEHBbl I WILUTIOCTPALUU
KOHKPETHBIX YCTPOMCTB, MPHEMJIEMbIX I TPAKTHUECKOr0 NPUMEHEHHS B HACTOALIEM
n300peTeHNH, U He MpeaHa3HaueHb! A OrpaHudeHns oobema n3ooperenus. [IpenqnoyrurenbHo

JOCTABJISITh KOMITO3ULIMIO, COAEP KALIYIO 110 MeHblIel Mepe oaHo antuteno kK ®HO, ¢ nomoinbo
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HUHTaJIATOpa CyXOro NopoukKa Wik pacnsluTens. MHranauuoHHoe yCTpONRCTBO Ui BBEACHHUS 1O
MEHbBIIEH Mepe OAHOTO AHTUTENA HACTOSIIEro M300pEeTEeHUs] MMEET HECKOJIBKO JKeNaTeNbHBIX
npusHakoB. Hampumep, npeuMyliecTBOM sBJISIETCS HAAEKHOCTb, BOCIHPOU3BOJAMMOCTb U
TOYHOCTb JOCTABKM HHTAJSIUOHHBIM yCTPOMCTBOM. HMHramsiuoHHOE YyCTPOWCTBO MOKET
Heo0s3aTeNIbHO JOCTABISATh HEOOJbIINE CyXUe YAaCTHLbI, HAIpUMep MeHee MpuOIm3uTeabHo 10
MKM, TPEeINOYTUTENbHO MpuOIM3uTeNbHo 1-5 MM, s obecneyeHns: XOpoIeil MpUroJHOCTH
IUJ1s1 BABIXAHUS.

Beenenne komno3uuuii antures k ®HO B Buge cnpes. Cripeil, BKIFOYarOmMA O0e0k
komnozuiuu anturen k OHO, moxer ObITh MOJSY4YEH MyTEM MPOINYCKAHHS CYCHEH3UH WJIH
pacTBopa 1o MeHblnel mepe ogHoro anturena kK ®HO uepes3 comno non naBneHueM. Pasmep u
KOH(Hrypauusi Corula, MPUMEHSEMOe NaBJICHHE M CKOPOCTh MOJAYH JKUAKOCTH MOTYT OBITb
BBIOpaHbI TAKUM 00pa3oM, 4TOOBI TOCTUYh TPeOyeMOro BeIXOJa U pa3Mepa dactui. Hampumep,
3JIEKTPOPACTIBUIEHHE MOKHO MPOU3BOIUTH C MIOMOLIBIO 3JIEKTPUUECKOTO IMOJIsI B KOMOWHAIINU C
NoAauet Yepes3 Kanujuisip WK comno. IIpenmyinecTBoM siBIsieTCst TO, YTO YaCTHLIBI 10 MEHbIIEH
Mepe omHoro Oenmka xommosuiuu aHtutena k ®HO, nocTtaBnisieMble pacHbUINTENEM, UMEIOT
pa3Mep 4acTul MeHee OKOJIo 10 MKM, MPEANOYTUTENBHO B TUAMNAa30He OT OKOJIO 1 MKM 10 OKOJIO
5 MKM 1 HauboJee MPEANOYTUTEIBHO OT OKOJIO 2 MKM JIO OKOJIO 3 MKM.

CocrtaBel ¢ MO MeHbIIEH Mepe OOHMM OenkoMm kKommosuuuu aHtutena k @®HO,
npUeMIIEMBbIE JIs1 IPUMEHEHUS C PACIIbUINTENEM, KaK MPAaBHJIO, BKIFOUAIOT OEJOK KOMITO3ULIUH
AHTUTEJ B BOJHOM PacTBOpPE B KOHLEHTpanuu OT 0kojio 0,1 mr go okono 100 mr nmo mMeHbluen
Mepe opHoro Oenka kommnozuuuu anturen k ®HO Ha M pacTBOpa WM MI/T, UM B J0OOM
WHTEpBaJie WM 3HAYEHUH B HeM, Hampumep, 0e3 orpanmuenui, 0,1, 0,2, 0,3, 0,4, 0,5, 0,6, 0,7,
0.8,009,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, 30, 40, 45, 50, 60, 70, 80, 90 unu 100 mr/mi, wiu mr/r. IIpenapat MOKeT BKJIIOYATh
TaKWe areHThbl, KaK HKCUUIHMEHT, Oydep, M30TOHHYECKUI areHT, KOHCEPBAHT, IOBEPXHOCTHO-
aKTUBHOE BEIIECTBO U MPEANOYTHTENbHO LUMHK. COCTaB MOXKET TaKXe BKIIIOUATh SKCIUMHEHT
WIM areHT Ui crabuiu3anuu  Oelka KOMIIO3WIIMM — aHTHTE, Takou kak Oydep,
BOCCTaHABIIMBAIOIINN areHT, OeNOK-HAMONHUTEIb Wi yrieBod. K OelkaM-HamoOJIHUTESIM,
UCTIONB3YEMBIM JUTSI TTOJIYYEHHsT KOMITO3UIUI aHTUTEN, OTHOCSTCS aJIbOYMHUH, MPOTAMUH HJIH T.
n. K THnmU4HBIM yriieBoiaM, HMCMOJB3YyEeMbIM ISl TOJNYyYeHHUs] OEJNIKOB KOMITO3HLIMK AHTHUTEI,
OTHOCATCSl Caxapo3a, MAaHHUT, JIAKTO3a, Tperanos3a, rmokoza mwin T. m. CocraB ¢ Oemkom
KOMITO3ULIMM AHTUTENl MOKET TAaKXK€ BKJIIOYATh IMOBEPXHOCTHO-AKTHUBHOE BEILECTBO, KOTOPOE
MOJKET YMEHBIIATh WJIM MPENOTBPAIlaTh HHAYLHUPOBAHHYIO HA TIOBEPXHOCTH arperaunuro Oenka
KOMITO3UIIMHM aHTUTEJN, BBI3BAHHYK) aTOMHU3AIME pacTBopa ¢ oOpa3oBaHUEM a3po30Jisa. MOKHO
UCIOJIB30BaTh PAa3jIMYHble TPaJULIMOHHbIE MOBEPXHOCTHO-AaKTUBHbIE BEILECTBA, TaKUE Kak
MOJIMOKCUATUIICHOBBIE 3(UPBI KUPHBIX KHUCJIOT U CIUPTHL, M TOJHMOKCHUITUIEHCOPOUTAHOBBIE
3¢upsl xKUpHBIX KucnoT. KonmmuecTsa, kak mpasmiio, OyayT jexate B auanasone ot 0,001 mo
14% or wmaccel cocraBa. Haumbonee mnpeAnoYTUTENBPHBIMH IOBEPXHOCTHO-AKTHUBHBIMU
BELECTBAMH JUIs1 uesnen HACTOSILIETO n300peTeHns SABJIAIOTCS

MOJIMOKCUATUIIEHCOpOUTAaHMOHOOIeaT, mnojucopdar 80, momucopbar 20 wiu T. m. B cocras
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MOTYT TaKXke OBITh BKJIIOYEHBI W3BECTHBIE B JAHHOH OOJIACTH JOMOJIHUTEBHBIE areHTBHI,
NpeaHa3HAYeHHbIE JUI MOJyueHus: Oenka, Takoro kak anrureina k ®HO, wim ux ykasaHHbIE
YYaCTKU WUJIU BaPUAHTHL

BBenenue komnosuumii antures k PHO ¢ nomommbio Heldynaiizepa. benox
KOMIIO3UIIMM AaHTUTEJ MOXKHO BBOIUTH C IOMOLIbK HeOyjaii3epa, Takoro Kak CTPYHHBIN
HeOynaii3ep wiaM yibTpa3BykKoBO# HeOymaizep. Kak mpaBuno, B cTpyiiHOM HeOynaiizepe aus
CO37JaHUs1 BBICOKOCKOPOCTHOM CTPYU BO3[yXa 4epe3 OTBEPCTHE UCTIOJIB3YIOT UCTOYHUK CXKATOTO
Bo3ayxa. ITo mepe pacimpenus raza 3a COmioM oOpasyercst 00JacTh HU3KOTO JaBJICHUS, TOX
JefCTBUEM KOTOPOH pacTBOp Oelika, comepsKalero KOMIIO3UIHIO aHTHTEN, 3aCachIBAETCs Yepe3
KaMWUBIPHYIO TPyOKy, COEOMHEHHYIO C pe3epByapoM C KHUIKOCThIO. Ha BbIxome wu3
KaMWUBIPHOW TPYOKH TMOTOK JKHIKOCTH Pa3[eNseTcsi Ha HecTaOMJIbHbIE BOJIOKHA W KaIUTH H
o0pasyroT aspo3oub. s monydeHus: TpedyeMbIX padOuuX XapaKTEPUCTUK JAHHOTO CTPYHHOTO
HeOynaii3epa MOXKHO HCIIOJIb30BATh IHMANa30H KOH(HUrypanuid, CKOpOCTEH IOTOKAa U THIIOB
neduextopoB. B ynbTpa3sBykoBOM HeOyjai3epe BBICOKOYACTOTHAS BJIEKTPHUYECKAst SHEPTHUs
npeoOpasyercss B BHOPAIIMOHHYK) MEXAHMYECKYK) JOHEPruio, OOBIYHO TMPU  MOMOIIH
IIbE303JIEKTPHUECKOTO Mpeodpa3oBaTesiss. JTa SHEPrusl MOAAETCsl Ha COCTaB Oeslka KOMIO3HLIUU
aHTHUTEN JTUOO HAMpPSIMYIO, JTUOO Yepe3 CBSI3YIOLIYIO JKHIKOCTh, B PE3yJIbTaTe 4ero o0pasyercs
a’3po30Jb, conepKaiuil OeloK KOMMO3MLMH aHTuTeN. [IpenMyInecTBOM SIBISIETCS TO, HTO
yacTuipl komnosuuuu anturena k @HO, nocrasisemble HEOyIai3epOM, UMEIOT pa3Mep YacTHUI]
MeHee OKOJo 10 MKM, MpPEeanoOYTUTENBbHO B AMAIa3OHE OT OKOJIO 1 MKM A0 OKOJO 5 MKM U
HauboJee MPEenmoUYTUTEBHO OT OKOJIO 2 MKM JIO OKOJIO 3 MKM.

CocrtaBel ¢ 1o MeHbllel Mepe oaHuM aHTuTenoM k ®OHO, npuemnemble s
UCTIONIb30BaHUsl ¢ HeOynaii3epoM, CTPYHHBIM WM YJIbTPA3BYKOBBIM, KaK MPABUIIO, HMEIOT
KOHLEHTpaLuo ot okoiso 0,1 mMr 1o okosno 100 Mr o MeHblueil Mepe OHOrO OeNka aHTHUTEN K
®HO na mwummutp pactBopa. IIpenmapaT MOXeT BKJIIOYATh TaKW€ areHThbl, KaK HKCLUIMUEHT,
Oydep, W3O0TOHMYECKHI areHT, KOHCEPBAHT, IOBEPXHOCTHO-aKTUBHOE BEIIECTBO U
npeanoyYTuTebHO IUHK. COCTaB MOXKET TakKe BKJIIOYATh OKCIUMHEHT WJIA areHT IS
cTaOuIM3aluy 1O MeHbIneld Mepe omHoro Oenka kommosunmu antutena k ®HO, Takoil kak
Oydep, BOCCTAaHABIMBAKOIIMKA areHT, OeNOK-HAMOJHUTENh wWik yriesoa. K Oenkam-
HATIOJIHUTEIISIM, UCTIONIB3YEMbIM ISl TIOYUEHUS 10 MEHBIIEH Mepe OTHOro OeNka KOMITO3ULIUH
antutena k ®HO, oTHocsaTcs anbOymMuH, mpoTaMuH Wid T. m. K TUNUYHBIM YIJIEBOAAM,
UCIIOJIB3YEMBIM JJIsl TMOJy4deHus 1o MeHbluell mepe opHoro anturena k ®HO, orHocsTcs
caxaposa, MaHHUT, JIaKTO3a, Tperajao3a, oKko3a win T. . CocTaB ¢ MO MEHbLIEH Mepe OAHUM
anturenqoMm k ®HO MoxeT Taxke BKIOYATb MOBEPXHOCTHO-aKTHBHOE BEIECTBO, KOTOPOE
MOXXET YMEHbIIATh WM MPEAOTBPAIATh MHIYLHUPOBAHHYIO HA TMOBEPXHOCTH arperauur o
MeHbIIel Mepe ogHoro anturena k ®HO, BhI3BaHHYIO aTOMHU3aLHUEN pacTBOpPa ¢ 00Opa3oBaHUEM
a3po3osil. MOXKHO HCHOJB30BaThb pa3luYHble TPAAULIUOHHBIE TOBEPXHOCTHO-AKTUBHbIE
BEIIECTBA, TAaKWE KaK IOJHOKCUATHICHOBbIE S(UPbI JKUPHBIX KHUCJIOT U CIOHPTHL, W
NOJIMOKCUATUIIEHCOpOUTAaHOBbIE 3(Upbl KHUPHBIX KucnoT. KomndecTsa, kak mpaBmiio, OyayT

HaxonuTbes B nuanasoHe or 0,001 no 4% ot maccel cocraBa. Hanbonee npennouTuTensHbIMU
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MOBEPXHOCTHO-aKTUBHBIMH BEIIECTBAMH JUI LeJIell HACTOSAIIEro W300pETEeHUs SIBISIOTCS
NOJIMOKCU3TUIIEHCOpOUTAaHMOHOOeaT, nojiucopbar 80, momucopOar 20 wiu 1. m. B mpenapar
Oenka, TaKOro Kak OeJIOK aHTHUTeNa, MOTYT TaKXe OBITh BKJIIOYEHbI N3BECTHBIE CIEIIMATNCTAM B
TaHHOH 00J1aCTH NOTOJHUTENbHBIE ar€HTHI.

Beenenne kommnosuuuii anture kK PHO ¢ noMomb0 HHraIsTopa 0TMEPEHHBIX 103.
B uHramsrope ormepenssix 103 (MDI) nponennent, no meHsiueii mepe ogno anrureno k PHO
U JoOble SKCUUIMEHThl WM Jpyrue No0aBKM COAepikaTcs B pe3epByape B BHIE CMECH,
cozeprallel CXKWKEHHbIM cxareli ra3. IlpuBeneHue B nelCTBHE AO3UPYIOINErO KJaraHa
BBICBOOOKIIAET CMECh B BHJIE a3PO30JIs, MPEINOUYTUTENBHO ¢ YACTULIAMH Pa3MEPOM MEHee OKOJIO
10 MKM, TIPEANOYTUTENIBHO OT OKOJIO 1 MKM J0 OKOJIO 5 MKM M HauOoJjiee MPeArnOUTUTEIbHO OT
OKOJIO 2 MKM 10 Okoyio 3 MKkM. TpeOyemblid pasMep 4acTHI] adpo30Jisi MOXKHO MOJNYYHTH C
UCTIOJIB30BAHUEM COCTaBa OeJIka KOMIO3HLNHU aHTUTENA, MTOJMYYEHHOTO Pa3IMYHBIMH CIIOCOOaMH,
W3BECTHBIMHU CIIEIUAUCTAM B JAaHHOW O00JacTH, BKJIOYAs TMOMOJI B CTPYHHOH MEJbHHIIE,
pacTbUIMTENIbHYIO CYIIKY, KOHJIEHCALUI0 IIPU KPUTHUYECKONW Temmeparype WId T. I
IIpennoyrurenbHble HHIAISTOPbl OTMEPEHHBIX J03 BKJKOYAIOT MHTAJSATOPBI C UCIOJIB30BAHUEM
NpOMeUIeHTa THAPOPTOPYIIIepoa, MPOU3BoANMbIe KomnaausaMu 3M nimn Glaxo.

CocraBel ¢ 110 MeHbIlel Mepe ofHUM aHTutesaoM k @HO n1st npuMeHeHus B HHralnsTope
OTMEPEHHBIX 103 OOBIYHO BKJIIOYAIOT MEJKOIUCIIEPCHBIN MOPOIIOK, COAEPIKAIINN O MEHbIEH
Mmepe onHo aHtuTeno k PHO B Buae cycneH3uu B HEBOAHOW cpene, HalpuUMep CYCIIEH3UH B
IIPOMEJUIEHTE, TOJY4YeHHONH C IOMOUIbI0 MOBEPXHOCTHO-aKTUBHOTO BellecTBa. lIponemnneHt
MOJKET TPEICTABJIATh COOON JFOOOW TPaIUIIMOHHO HCIOJB3YEMbIH Ui STOH IeNd MaTepual,
TaKoM Kak xjopdTopyriepon, ruapoxsiopropyriepos, ruapoTopyriepos win yrieBogopos, B
TOM u4ucie TpuxjoppropmeraH, nuxaopaudropmeras, terpadropauxiopstanon u 1,1,1,2-
terpadropatan, HFA-134 a (runpodropankan-134a), HFA-227 (runpodropankan-227) unu T.
n. [IponennaHT MpeanoYTUTENBbHO MpeAcTaBisier coboli ruapodTopyriepon. [ToBepXHOCTHO-
AKTUBHOE BEIIECTBO MOXKET OBITh BBIOpPAHO I CTAOMJIM3AIMKM IO MEHbLIEH Mepe OIHOTO
anturena k ®HO B Buzme cycrneH3uu B NPONEJUIEHTE AJ 3alUThl aKTUBHOTO areHra oT
XHUMHUYECKOTO pasfioskeHus U T. 1. [IpueMinemble MOBEpXHOCTHO-AKTHBHbIE BEIIECTBA BKIIIOYAIOT
cOpOUTAHTPHONIEAT, COEBBIN JIEUTHH, OJEUHOBYIO KHUCJIOTY WM T. . B HEKOTOpBIX Ciydasix
MPEANOUTUTENBHBIMH SIBJISIOTCS a3pO30JIM PACTBOPOB, B KOTOPBIX UCIIONB3YIOT PACTBOPUTEH,
TakHe Kak 3TaHOJ. B cocTaB Takke MOTYT OBITh BKJIFOYEHBI H3BECTHBIE CIIELIUAUCTAM B TAHHON
00J1aCTH IOTIOIHUTENBbHBIE AT€HTHI, IPUMEHsIEMbIE JUIs TOJYYEeHHUs IpenapaToB Oemka.

Crenuanucty B JaHHOW o0OnacTu OyIeT TOHSTHO, 4YTO CHOCOOBI HACTOSIIErO
n300peTeHNst MOTYT ObITh TOCTUTHYTHI IIyTEM BBEACHUS Yepe3 JIETKHUE M0 MEHbIIEeH Mepe OHOM
xoMno3zunuu antutena k ®HO uepes ycTpolicTBa, He ONMCaHHbIE B HACTOSALIEM IOKYMEHTE.

IlepopasabHbie coctaBbl M cnoco®d BBeaeHusi. IlpemapaTel A5 NEpPOPaIBHOIO
NPUMEHEHNs] OCHOBAHbI HA OJHOBPEMEHHOM BBEICHUHU BCIIOMOTATENbHBIX BEIIECTB (Hampumep,
PE30PLIMHOB u HEHOHHBIX MOBEPXHOCTHO-aKTUBHBIX BEIIIECTB, TaKuX KaK
NOJMOKCUATUIICHONIEWJIOBBI ~ 3QUp M H-TEKCAACLWIINONUATUIICHOBBI  3dup)  ans

HUCKYCCTBCHHOI'O YBCJIMYUCHUA MPOHULIACMOCTU CTCHOK KHUIIECYHHKA, 4 TAKXKC HAa OJHOBPEMCHHOM
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BBEJICHUN WHIHOUTOPOB (ePMEHTOB (HAampuUMep, MHIHOUTOPOB TPHIICHHA MODKETYIOYHOM
xkene3pl,  aumsonpormiaproppochara (DFF) w  Tpasmnona) s WHTHOMpOBaHUS
(bepMEHTaTUBHOIO paclIeIUIeHUsl. AKTUBHOE COCTABJIIOINEE TBEPAOH JIEKApCTBEHHON (POpMBbI
IUTsL TIEPOPAIbHOTO BBEINEHHUS] MOXKHO CMEIIMBATh C MO MEHbIIEeH Mepe OFHOW J00aBKOMH,
BKJIFOYAsl caxaposy, JIAKTO3y, LeJUII0JI03Y, MAaHHHT, Tperanosy, papuHO3y, MaJbTHT, NEKCTPaH,
KpaxMalbl, arap, apruHaTbl, XUTHHBI, XWTO3aHbI, TIEKTHUHBl, TPArakaHTOBYI) KaMeb,
rymMMuapaOuK,  JKeJlaTWH,  KOJUIareH,  Kas3euH,  aJbOyMWH,  CHHTETHYeCKHUH  WIn
NOJIyCHHTETUUECKUN TOJIMMEpP M TIHLEePUA. OTH JIeKAPCTBEHHbIE (OPMBI MOTYT TaKKe
comepxath no0aBku Jpyroro (-ux) Tuma (-OB), HampUMep HEAKTHBHBINH pa30aBUTEND,
CMa3bIBAIOIIEE BEIECTBO, TAKOE KaK CTeapaT MarHus, mnapadeH, KOHCEpPBAHT, TaKOH Kak
COpOMHOBAsT KHMCIIOTA, aCKOPOWHOBAsI KHUCJIOTA, ajb(a-ToKo(epos, aHTUOKCHUAAHT, TaKOW Kak
LIUCTEHH, JE3MHTErpaTrop, CBS3YIOIIEe BELIECTBO, 3aryCTUTENb, Oy(epHbIH  areHr,
MOJICTIACTUTENb, APOMATU3aTOpP, OTAYLIKA U T. II.

TalneTku 1 MM MOYKHO JOTIOHUTENBHO 00pabaThiBaTh ¢ MOJYYEHHUEM IMPENapaToB
C KHUIIEYHOPACTBOPUMBIM MOKpbITHEM. JKuiakue mpemnapaTel Ajid NEPOPATbHOTO BBEACHMUS
BKJIOYAIOT 3MYJIbCHIO, CUPOII, 3JIUKCUP, CYCIIEH3UIO U PaCTBOP, MOAXOAALINE sl METULUHCKOTO
NPUMEHEHUs. OJTH Tpemaparbl MOIYT COIEp’KaThb HEaKTHUBHbIE pa30aBUTENH, OOBIYHO
UCTIONb3YEeMbIE B YKa3aHHOM 00JacTH TEXHHWKH, HaIpuMmep BoAy. B kadecTBe cucTeM IOCTaBKU
MHCYJIMHA W TernapuHa Takxke onucanbl gurnocoMbl (mateHT CIITA Ne 4,239,754). B mocnennee
BpeMsl Ui JOCTaBKH (papMalleBTUYECKHX IPEnapaToB HCHOJB3YIOT MHKpOchepbl U3
UCKYCCTBEHHBIX IIOJMMEPOB CMELIAHHBIX aMUHOKHCIOT (mportenHounos) (mateHT CIIIA Ne
4,925,673). Kpome TOro, B maHHOW O0JIACTU W3BECTHBI COCAMHEHHS-HOCUTENH, ONMHCAHHBIE B
natente CIIOA Ne 5,879,681 u marente CIIA Ne 55,871,753, u wucnojb3yemble AJis
HepOpaJIbHOTO BBEIEHHUST OMOIOTMYECKH aKTHBHBIX BEIIECTB.

CocraBbl U cnoco0 BBeaeHHsI 4Yepe3 CJAM3HCTYIO. [l abcopOumu uepe3 CIU3UCTBIE
00O0JIOYKH KOMIO3HMLIMU U CIOCOObI BBEACHUs MO MeHbIneH Mepe omHoro anturena k ®HO
BKJIFOYAIOT OMYJIbCHIO, COIEPKAIYI0 MHOKECTBO CYOMHKPOHHBIX HYaCTHI, MYKOAAT€3UBHYIO
MaKpOMOJIEKYJTy, OMOaKTUBHBIN MENTH] W HEMPEPBIBHYIO BOAHYIO a3y, KOTOpast CIOCOOCTBYeET
abcopOuuu dYepe3 CIAM3UCThIE OOOJIOYKH 3a CHET JOCTHIKEHHs aare3ud YacTHI[ 3MYJbCUU K
cimsucroir obonouke (marent CIIIA Ne 5,514,670). CrmocoObl BBeneHHs uepe3 CIU3UCThIE
00O0JIOYKH, TIPUEMJIEMBIE JJIs1 BBEACHUS AMYJIbCHH HACTOSINEro M300pEeTEeHUs], MOTYT BKJIOYATh
POTOBHUYHBIHN, KOHBIOHKTUBAJIBHBIN, OYKKABHBIN, CYOIMHIBAIbHBIN, Ha3aIbHbBIN, BATMHAbHBIN,
JIETOYHBIN, JKEJTYAOYHbIM, KHWIIEYHBIH W peKTajdbHbIl crnocoObl BBeneHus. CocraBbl s
BAarMHAJIBHOTO WJIM PEKTAJbHOTO BBEJIEHUs, HalpuMep CyINIO3UTOPUH, B KadecTBe
SKCLIMITUEHTOB MOTYT COJep KaTh, HAPUMEp, MOJUAIKUIEHITIUKONIN, Ba3eiH, MacjIo Kakao U T.
n. CocraBel [UIi MHTPAHA3AJBHOTO BBEACHUS MOTYT OBITh TBEPABIMU U CONEPXKATh B KA4ECTBE
SKCLUUMHUEHTOB, HANpUMep, JIAKTO3Y, WM MOTYT NPEACTABIATH COOOH BOJIHBIE WIIM MAcCIsTHbIE
pacTBOpBI A 3aKanblBaHus B HOC. K skcrunmeHTam i OYKKaIbHOTO BBEIEHUS OTHOCSATCS
caxapa, creapaT KaJbLHs, CTeapaT MarHus, NpeXeJaTHHU3UPOBAHHBIA KpaxMal U T. M. (IaTeHT
CIIA Ne 5,849,695).
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YpeckoKHbIE COCTABBI U CIOCO0 BBedeHHs1. J[J1s1 YpeCKOKHOTrO BBEICHUS 110 MEHbINEH
mepe onHo aHTuTeno K PHO MHKAnCymupyrOT B YCTPONWCTBO OCTABKH, TAKOE KaK JIMIIOCOMBI
WIN TOJIMMEPHbIE HAHOYACTHUIbl, MHKPOYACTHIbI, MHKPOKAICYJIbl HIH MHUKpochepbl (B
COBOKYITHOCTH Ha3blBa€Mble MMKpPOUYACTHULIAMH, €CIH He Yyka3aHo wuHoe). H3BecreH psn
NPUEMJIEMBIX YCTPOICTB, B TOM YHCJIE€ MUKPOYACTHUIIbl, W3rOTOBJIEHHbIE M3 CHHTETUYECKUX
NOJIMMEPOB, TAaKUX KaK IOJUTUAPOKCUKHUCIOTBHI, TaKuWe KakK IOJMMOJIOYHAsl KHUCIIOTA,
NOJUIJIMKOJIEBAsl KUCJIOTA U HMX  CONOJIUMEPBI, MOJHOPTOI(UPBL,  MOJHAHTHIAPUBL
nojudocdaseHpl, W HaTypajbHbIE MOJUMEPbl, TaKHEe KaK KOJUIATeH, TMOJIMAMHUHOKUCIIOTHI,
aNbOyMUH M Apyrue OeNKH, albIHHAT U APYTHE MoJucaxapuabl U ux komOuHanuu (marent CIIA
Ne 5,814,599).

IIposioHrupoBaHHOE BBeeHHEe M COCTaBbl. MHOrma MoXeT moTpeOoBaThbCsl TOCTABKA
COEAMHEHUs] HACTOSIIEro M300peTeHusl CyOBeKTy B TE€UEHHE JJINTENIbHBIX MEPUOOB BPEMEHH,
HAalpuMep B TEUEHHE IMEPHONOB OT ONHOW HEAENH IO ONHOrO Toja, NMyTeM OJHOKPATHOTO
BBEACHUS. MOKHO HCHOJb30BATh PA3JMYHBIC JIEKAPCTBEHHBbIE (POPMBI C MEIJIEHHBIM
BbICBOOOXKIEHHEM, [eno WM HUMIUIaHTaTel. Hampumep, nekapcrBeHHass ¢(opma MoKer
comepxkath (papMalleBTUYECKH MPUEMIIEMYI0 HETOKCHUYHYIO COJIb COEIMHEHHH, KOTOpas MMEeT
HU3KYIO CTENeHb pacTBOPHUMOCTH B (DPU3MOJIOTMYECKHUX JKHIKOCTSIX, Hampumep (a) coib
NPUCOEIMHEHHUS] KHCIIOThl ¢ MHOTOOCHOBHOM KHCJIOTOH, Takol kak (¢ochopHas KUCIOoTa, CepHast
KHUCJIOTa, JMMOHHAs KHCJIOTa, BHHHAS KHCJIOTA, OyOWJIbHAas KHCJIOTA, IaMoOBas KHCJIOTA,
aJbIUHOBAsl KHUCIIOTA, MOJUTIYTAMHHOBASsT KHCIOTA, HA(pTAIMHMOHO-UIM IHUCYJb(OHOBAs
KHCJIOTA, MOJUTAIaKTyPOHOBAs KUCJIOTA U T. 11.; (b) COJNIb MHOTOBAJIEGHTHOIO KaTHOHA MeETajlia,
HanpuMep LWHKA, KaJbLMs, BUCMYTa, Oapus, MarHus, alIOMUHUS, MeAH, KoOaibTa, HHKEJS,
KaAMMA WU T. I, WIK C OPraHUYECKMM KaTHOHOM, OOpa3oBaHHbIM u3, Hampumep, N, N'-
AMOSH3WIA THIICHAMAMUHOM WJIN STHICHAMAMHHOM; uiH (¢) komOuHaimu (a) u (b), Hanpumep
COJIb TAaHHAT LMHKA. Kpome Toro, CoemHeHnsT HaCTOSIIEero H300peTeH sl WIH NPEAOYTHTEbHO
OTHOCUTEJIbHO HEPACTBOPUMAs COJIb, TaKas KAaK OMUCAHHBIE BBIIE, MOTYT OBbITh MOJYYEHbI B
BUZE TeJs, HampuUMep Trejii MOHOCTeapaTa aJlOMUHHUS C, HapUMep, KYHXXYTHBIM MacjoMm,
npuemsieMoro st uHbeKIuiA. OCOOEHHO MPEANOUTUTEIbHBIMU COJISIMU SIBJISIFOTCSL COJTM LIMHKA,
COJIM TaHHATa IIMHKA, COJIM MamMoaTa MHKAa U T. M. [[pyroil TWm AEMOHMPYIOIEro COCTaBa C
3aMEIUIEHHBIM BBICBOOOKICHHUEM Uil MHBEKUWH Oyaer conepkaTb COeNMHEHUE WM COJb,
OUCTIEPTUPOBAHHbBIE Ul WHKAICYJHUPOBAHHMS B MENJICHHO pAa3jlararoIleMcsi HETOKCUYHOM
HEAHTUT€HHOM TMIOJIUMEpPE, TAaKOM KakK TOJHMEp TNOJMMOJIOUHAS KHCJIOTa/TIONUTIIHKOIEBAs
KUCJIOTa, Hampumep, kak omnucaHo B mnarente CIHA Ne 3,773,919. CoenuHeHusi wuiu
NPEATIOYTUTENIFHO OTHOCUTENBHO HEPACTBOPHMBIE COJIM, TAKHE KaK OIMCAHHBIC BBIIIE, MOXKHO
TaK>Ke TOTOBUTH B BUJIE MEJUIET U3 CUJIACTUKA C XOJIECTEPUHOBBIM MAaTPUKCOM, B YACTHOCTH, JJISI
NPUMEHEHHUs V )KUBOTHBIX. B nuTepaType Takke N3BECTHBI JPyrue MmpenapaTsl ISl MEIJIEHHOTO
BBICBOOOKIICHUS, NEMOHMPOBAHMS WJIM MMIUIAHTAL[MM, HANpUMep Tra30Bble WM JKUJIKHE
munocomel (rateHT CIIIA Ne 5,770,222 u nyOnukauus «Sustained and Controlled Release Drug
Delivery Systemsy, J. R. Robinson ed., Marcel Dekker, Inc., N.Y., 1978).

HpHBeneHHoe BBIIIC OIMHCAaHUEC 1/1306peTeH1/1$1 1o CymieCTBy  JOIIOJIHUTECJIBbHO
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Pa3bACHSETCS 1ajiee C TOMOIIBIO IIPUMEPOB, KOTOPBIE MPENCTABIECHBI B KAYECTBE MIUTIOCTPALIUN
U HE SIBJSIFOTCS OTPaHUYHMBAOLIIMU.

ITpumep 1: Knonuposanue u skcrnpeccust anturena k ®HO B kneTkax MIEKOMUTAOIINX

TUnu4HeI 3KCIPECCUOHHBIM BEKTOP MIIEKOMUTAKOILIUX COAEP>KUT IO MEHBILIEH Mepe
OUH TPOMOTOPHBIM  3JIEMEHT, OINOCPeAyroIMUN HHMLMAanMoo TpaHckpunuuu MPHK,
HIOCJIEIOBATENIbHOCTD, KOAMPYIOIIYI0 AHTUTENO, W CUTHAJbI, HEOOXOOMMbIE Ui TePMHUHALUU
TPAHCKPUILMK U TOJUAJEHWINPOBAHUS TpaHckpunra. K OMOJIHUTENBHBIM 3J€MeHTaM
OTHOCATCSI SHXAHCEPBI, NocenoBaTeibHocTH Ko3aka U MHTPOHBI, (DJIAHKUPOBAHHBIE JOHOPHBIM
U aKuenTopHbeIM caiitamu aisi crutaiicuara PHK. BricokoadpekTHBHON TPAaHCKPHUITIIMH MOYKHO
JOCTUraTh C IOMOLIBK0 PAHHUX M MO3AHMX MNPOMOTOPOB U3 SV40, NNMHHBIX KOHLIEBBIX
nosropoB (LTR) m3 perposupycos, Hanpumep RSV, HTLVI, HIVI, u panHero mpomotopa
uromeranoBupyca (CMV). OnHako MOXKHO TaKKe UCIOb30BATh 3JIEMEHTHI KJIETOK (Harmpumep,
NPOMOTOP aKTHWHA 4YeyioBeka). IIpuemiemMble 3KCIPECCHOHHBIE BEKTOPBI JJISI NMPUMEHEHHs Ha
NPAKTUKE HACTOSIIEro M300peTeHHs BKIIIOYAIOT, Hampumep, Takue BekTopbl, kak pIRESIneo,
pRetro-Off, pRetro-On, PLXSN wmm pLNCX (Clonetech Labs, r. Ilamo-Anbro, mTar
Kamudopuusa, CIIHA), pcDNA3.1 (+/-), pcDNA/Zeo (+/-) mmum pcDNA3.1/Hygro (+/-)
(Invitrogen), PSVL u PMSG (Pharmacia, r. Ynncana, IlIsenns), pRSVcat (ATCC® 37152),
pSV2dhfr (ATCC® 37146) u pBC12MI. KieTkn-x035€Ba MIIEKOIUTAIOIINX, KOTOPbIE MOKHO
MPUMEHATh, BKIIOUaloT KieTku uenoBeka Hela 293, H9 u knerku Jurkat, MblmuHbIe KieTku
NIH3T3 u C127, Cos 1, Cos 7 u CV 1, xnetku nepenena QC1-3, MpinHbie L-KJI€TKH U KJIETKH
smuHuKa kurarickoro xomsiuka (CHO).

B anprepHaTHBHOM BapHaHTE OCYLIECTBJIEHHMs TI'€H MOXKHO OKCIPECCHpPOBAaTh B
CTa0MJIBHBIX KJIETOYHBIX JIMHMAX, COJEpIKALINX TI'eH, WHTEIrPUPOBAHHBIA B XPOMOCOMY.
Kotpanchexuus ¢ ceneKTHBHbIM Mapkepom, TakuM Kak dhfr, gpt, HEOMUIIMH WM THTPOMUIIMH,
AOMyCKaeT HASHTU(PUKALUIO U BbIEJIeHNE TPAHCPUIIMPOBAHHBIX KJIETOK.

TpancuuMpOBaHHBIN T'€H MOXHO TAK)K€ aMILTU(PHUIMPOBATD AJIsl SKCIPECCUU OONBLINX
KOJIN4eCTB KoaupoBaHHOro antutena. Mapkep DHFR (nurunpodonarpenykrasa) UCoIb3yOT
IUIE Pa3BUTHSL KJIETOUHBIX JIMHHUH, HECYIIUX HECKOJbKO COTEH WIJIM Ja)X€ HECKOJBKO ThICSY
KONHMH HMHTEPECYIOLIero reHa. J(pyrMM HCHOJMb3yeMbIM CEJEKTHBHBIM MapKepPOM  SIBIISIETCS
dbepment rnyramuacuaTasza (GS) (Murphy, et al., Biochem. J. 227: 277-279 (1991); Bebbington,
et al., Bio/Technology 10: 169-175 (1992)). C wucnonp30BaHMEM TaKUX MapKEPOB KIETKH
MJIEKOIIUTAIOLINX BBIPALIMBAIOT B CEJIEKTUBHOH Cpene M OTOMPAOT KIJETKH C HaWBBICIIEH
YCTOMYMBOCTHIO. Takue KJIETOYHBbIE JIMHUU COAEPKAT aMIUM(UIUPOBAHHBIA (-ble) TeH (-bl),
UHTETPUPOBAHHBIN (-ble) B Xpomocomy. sl mpoAyLHMPOBAHUS AHTHTEN YacTO HCIIOJIB3YIOT
KJIETKU sTU9HAKA kutaiickoro xomsuka (CHO) u kietku NSO.

Oxcnpeccuonnbie BekTopbl pCl u pC4 comepsxkar cunbHbll mpomotop (LTR) BHpyca
capkomnbl Payca (Cullen, et al., Molec. Cell. Biol. 5: 438-447 (1985)) ¢ ¢parMeHTOM >HXaHCEpa
CMV (Boshart, et al., Cell 41: 521-530 (1985)). CaiiTbl MHOKECTBEHHOI'O KJIOHHUPOBAHUS,
Hampumep calTel pacmierieHuss pectpukrazamu BamHI, Xbal u  Asp718, olGneruaror

KJIOHUPOBaHWE HHTepecyromero reHa. Kpome 3'-MHTpOHa BEKTOpPbI COAEP)KAaT CHUTHAM
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NOJINAICHUIINPOBAHUS U CUTHAJ TEPMHUHALIUN I'€HA IPENPOUHCYINHA KPBICHI.

Knonuposanue u skcnpeccus B kierkax CHO

OpHUM U3 BEKTOPOB, HYAaCTO UCIONb3yeMbIX A skcrnpeccuu B kierkax CHO, sBnsercs
pC4. Ilnasmupa pC4 sBnsercs npousBopHoit ot masmuabl pSV2-dhfr (ATCC® 37146).
ITnasmupna cogepsxut mpimuHeli red DHFR nox kontponem pannero npomoropa SV40. Knerku
SAUYHUKA KUTAWCKOTO XOMSYKAa WJIM JpPyrue KIETKH, He HUMeLHe IUruapodoIaTHOM
AKTHBHOCTH, TPAaHC(PHULUPOBAHHBIE YKA3aHHBIMH IJIA3MUAAMH, MOXKHO OTOHMpATh, BBIPALIMBAS
KJIETKH B CeNeKTUBHOW cpene (Hanmpumep, aibpa mmuyc MEM, Life Technologies, r.
IeiirepcOepr, mTar Mbpdpunern) ¢ Ao00aBIeHHEM XUMHOTEPANIEBTHYECKOrO Iperapara
merotpekcata. Ammmudukanus reroB DHFR B knerkax, ycroitunbix k Mmerorpekcary (MTX),
Xopouo onucaHa panbine (cm., Hampumep, F. W. Alt, et al., J. Biol. Chem. 253:1357-1370
(1978); J. L. Hamlin and C. Ma, Biochem. et Biophys. Acta 1097:107-143 (1990); and M. J.
Page and M. A. Sydenham, Biotechnology 9:64-68 (1991)). B kierkax, BbIpallleHHBbIX MpHU
BO3pacTarolUX KOHLEHTpauusax MTX, pa3BuBaercs yCTOMYMBOCTh K 3TOMY JIEKapCTBEHHOMY
CPEACTBY IyTE€M Ype3MepHOro mponyuupoBanus ¢epmeHta-mumnenu, DHFR, B pesynbrare
ammundukau rera DHFR. Ecnn x reny DHFR npucoennHuths BTOpO# reH, Kak MpaBMIIo,
NPOMCXOOUT €ro KoamIutupukanus u ceepxskcnpeccus. CrienuanucraM B JaHHOH 0O0acTH
M3BECTHO, YTO TaKOH TMOAXOX MOKHO HCIIONIB30BAaTh U Pa3padOTKU KIETOYHBIX JIMHUH,
Hecymux Oomee 1000 komumit ammmuduuupoBaHHoro (-bix) reHa (-oB). 3areMm, Koraa
METOTPEKCAT OTMEHSIOT, IMOJYYaroT KJIETOYHBbIE JIMHUH, COAEpKallne aMIUIN(UIINPOBAHHBIA
I'€H, HHTETPUPOBAHHBIN B OHY WJIH 00Jie€ XPOMOCOM KIIETKH-XO3SIMHA.

ITnasmuna pC4 comep>kuT AN 3KCIPECCUU HMHTEPECYIOINEro I'eHa CUJIbHBIM MPOMOTOP
anuHHOro KoHuesoro nosTopa (LTR) Bupyca capkomser Payca (Cullen, et al., Molec. Cell. Biol.
5:438-447 (1985)) mmoc (parMeHT, BbIAEJICHHBI M3 SHXAaHCEpAa HEMENJICHHO pPaHHEro reHa
uuromeranosupyca dvenoseka (CMV) (Boshart, et al., Cell 41:521-530 (1985)). Ilocne
IPOMOTOpPA PACIOJIOKEHbI CAaHThl pacUIeIyIeHus peCTPUKIMOHHBIX GepmernToB BamHI, Xbal u
Asp718, xoTopble MO3BOJIAIOT HUHTErpupoBaTh reHbl. I[lozamu 3THX CalWTOB KJIOHMPOBAHMS
I1a3Muzia COlep kUT 3'-MHTPOH U CANT MOJHAJCHUIMPOBAHUS T'€HA MPENPOUHCYJINHA KPBICHI.
JUI 3KCIPEeCCUH MOKHO TAaKK€ HCIOJIb30BAaTh IPYyrHe BBICOKO3(P(EKTHBHBIE MPOMOTOPHI,
HampuMep NpoMOTOp OeTa-akTWHA 4YeJOBEKa, PaHHWE WM TNO3MHUE TpoMoTopbl SV40 wmm
JUIMHHBIE KOHLIEBbIE MOBTOPbI Jpyrux petposupycos, Hampumep BUUY u HTLVI. Cucremsl
skcnpeccun reHoB Tet-Off u Tet-On ot xommanmm Clontech u mogoOHBIE CHCTEMBI MOKHO
UCTIONB30BaTh s perynupyemoit skcnpeccun @PHO B kierkax muekonmrarommx (M. Gossen,
and H. Bujard, Proc. Natl. Acad. Sci. USA 89: 5547-5551 (1992)). Jlns nonuaaeHUIMpOBaHUS
MPHK MOHO Taxke UCIONb30BaTh Jpyrue CUTrHajbl, HAIPUMEP, U3 TOPMOHA pOCTa 4eJIOBEKa
wii TeHoB mIoOuHOB. CTaOwWiibHBIE KJIETOYHBIE JIMHUHM, HECYIIMe WHTEPECYIOIUN TeH,
UHTETPUPOBAHHBIL B XPOMOCOMBL, MOXHO TaKXe OTOMpaTh Tocie KoTpaHcheknuu ¢
CEJIEKTUBHBIM MapkepoM, TakuM kak gpt, G418 unu rurpomunus. IlpeumyinectsoM siBisieTcs
NpUMEHEeHHEe CHadaja Oojiee OJHOrO CeJNeKTHBHOro Mapkepa, nHampumep G418 mumoc

METOTpEeKCar.
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[Tnasmuny pC4 pacwIeruisioT PecTPUKTa3aMH M BIOCIEACTBUU nehochOpHiInpyoT ¢
UCTIONIb30BAaHUEM KULIEUHOU (ochaTaspl TeNEHKA B XO/1€ MPOLEAYP, U3BECTHBIX CIELUAINCTAM B
naHHOM 00yacTh. 3aTeM BIIEJSIFOT BEKTOP U3 1% arapo3HOro reis.

Bnocnencteun JIHK, koaupyromyro BbIIeNE€HHbIE BapHaOENbHY0 U KOHCTAHTHYIO
obnactu, u aedpochopuupoBaHHbI BeKTOp JAUrupyoT ¢ nomoimbio JJHK-nmuraser T4. 3atem
tpanchopmupyrot kinetku E. coli HB101 mim XL-1 Blue, u uaeHTUGUIMPYIOT OakTepuw,
copepkamue (pparMeHT, BCTpOeHHBIH B Iuasmuny pC4, mocpeacTBOM, HampuMep, aHaIu3a
PECTPUKLIMOHHBIM (DEPMEHTOM.

Jns  TpaHC(EKUMH HUCHOJB3YIOT KIETKHM siM4HMKa Kuraiickoro xomsuka (CHO),
mumeHHble akTuBHOCTH reHa DHFR. Dxcnpeccronnyto miasmuny pC4 (5 ur) korpan@uuupyroT
¢ 0,5 ur mnasmunel pSV2-neo ¢ nomoipro nunodektuHa. [lnasmuma pSV2-neo comep:kut
JOMUHAHTHBIA CENIEKTUBHBIA Mapkep, TeH neo u3 TnS, KoTopwlii Komupyer (epMmeHT,
NPUAAOINUN YCTOMYUBOCTD K TpyIe aHTHOMOTHKOB, BKMouass G418. Kietku BhICeBaOT B
cpeny anbha munyc MEM ¢ nobasnenunem 1 pr/mn G418. Uepes 2 nHs keTku 0OpadaThIBAIOT
TPUIICHHOM W BBICEBAIOT B IUIAHIIETHI A KJIoHupoBauus rudpunom (Greiner, I'epmanusi) B
cpene anbha munyc MEM ¢ nobasnenuem 10, 25 win 50 ar/mn metorpekcara u 1 ur/mi G418.
Uepes okomo 10-14 nrel oTnenpHBIE KIOHBI O0padaThIBAIOT TPUIICHHOM U BIIOCJIEACTBUU
BBICEBAIOT B O-nmyHOuHble Yamku Ilerpu wnm 10-mn ¢nakoHbl ¢ noOaBIEHHEM Pa3TUYHBIX
KOHIeHTpanuii mMerorpekcara (50 HM, 100 M, 200 aM, 400 M, 800 HM). 3aTemM KJIOHBI,
pacTyiiue MpHu CaMbIX BBICOKMX KOHLEHTpALUSAX METOTPEKCATA, IEPEHOCAT B HOBbIE O-TYHOUHbIE
IUTAHIIETHI, COozeprKalue eme Ooyee BbICOKME KOHLEeHTpamuu merorpekcara (1 MM, 2 MM, 5
MM, 10 MM, 20 MM). Takyro sxe mpoueaypy MOBTOPSIIOT A0 TE€X MOP, MOKA HE MOJy4aT KJIOHBHI,
pactyume npu koHuentpauuu 100-200 MM. Okcrpeccuro TpeOyeMOro reHHOro IHpOAYKTa
AHAJIM3HUPYIOT, HAIlpUMep, METONOM 3JeKTpodope3a OEenKOB B IOJHAKPUIAMHIHOM Trejie C
noneunncynbpatom Hatpus (SDS-PAGE) u BecTepH-O0TTHHIA, M MeTOOM aHaim3a BOXKX
¢ obpateHHoH (a3ou.

IMpumep 2. Coznanue BrICOKOAPPUHHBIX YEIOBEUECKUX MOHOKJIOHAIBbHBIX aHTHTEN IgG,
pearupyromux ¢ yenoseueckum @HO, ¢ nCnonb30BaHNEM TPAHCTEHHBIX MBIIIEH

Ceoanas wuH@opmanusi. Vcrnonp30Baii TPaHCTEHHBIX MBIIIEH, WMEIOIHUX TE€HbI
YEJIOBEUECKUX  TSOKENbIX M JIETKUX — [ernell  MMMYHOIJIOOYJIMHOB Ui TIOJYYeHUs
BBICOKOA()()MHHBIX TOJIHOCTBIO YEJIOBEUYECKUX MOHOKJIOHAJIBHBIX AHTHTEN, KOTOPBIE MOKHO
UCTIONB30BAaTh B TEPANEBTUYECKUX LENAX sl  HWHruOupoBanus paedicteus PHO w
COOTBETCTBEHHO JiedeHus1 onHoro win donee @HO-omocpenoBannbIx 3a0oneBanuil. I nOpuaHbIX
meiueir (CBA/J x C57/BL6/J) F,, uMerOmux TpaHCT€HbI YeJOBEYECKHX BapHaOeIbHOTO M
KOHCTAHTHOTO Y4YacTKOB AaHTHUTEN KakK TsDKEJNIOM, Tak U JIErKOoW Ienel, MMMyHHU3HUPYIOT
gyenosedeckuM pekoMOuHaHTHBIM @®HO (Taylor et al, Intl. Immunol. 6:579-591 (1993);
Lonberg, et al., Nature 368:856-859 (1994); Neuberger, M., Nature Biotech. 14826 (1996);
Fishwild, et al., Nature Biotechnology 14:845-851 (1996)). IlocpencTBoM HECKONBKHUX CIUSHUN
yIaJOCh TMOJYYUTh OAHY WM Ooyiee MaHeneld IONHOCTBIO YEJOBEYECKHX PEaKTUBHBIX B

otHomieHnu PHO moHoknoHanpHbIX anTuTen IgG. IlonHocThio uenoseueckue antutena k ®HO
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OBUIN TONOJHUTENBHO OXapakTepu3oBaHbl. Bece onn otHOCsATCs K Ty IgGlx. OOHapyskeHO, 4TO
TaKMe aHTUTENla UMEIOT KOHCTaHThl apduHHOCTH B Iuama3oHe OT 1x10° 1o 9x10"% bnaronaps
HEOXXKMJAHHO BBICOKUM a(p(QUHHOCTAM HTH TOJHOCTBIO YEJOBEYECKHE MOHOKJIOHAJbHbIE
aHTHUTEJNIa OKA3bIBAIOTCS MPUEMIIEMbIMU KaHAUATaAMH JJIsl TEPANeBTUUYECKOrO MPUMEHEHUs MPU
3a00NI€BaHMSIX, TATOJIOTHSIX WM PAacCTPONCTBAXx, cBs3aHHbIX ¢ PHO.

Coxpamenusi. BSA - Obmuii cbiBopoTouHblil anbOymun, CO, - AMOKCHI yriiepona;
DMSO - mumeruncynsdokcun; EIA - ummyHopepmentHeiii aHamus, FBS - smOpuonanbHas
Obrubsi  cbiBOpoTKa, Hp0, - mepekuch Bomopoma, HRP - mnepokcupasa xpena;, B/m -

BHyTpUAepMaibHO, Ig - ummyHornoOynmuH, ®HO - ¢akrop Hekposa omyxonu anbda; B/O -

BHYTPUOPIOLINHHO, B/B - BHYTPHBEHHO;, Mar uian MAT - MOHOKJIOHaJbHOEe aHTHTeno, OD
ontuyeckass  wioTHOocTh, OPD - murunmpoxmopun — o-penunenmuamuua, PEG -
NOJMSTHWICHTINKONb, PSA - menmumwumuH, crpentoMuiuH, amdorepunud, KT - komHatHas
TeMIepaTypa; I/K - MOAKOXKHO, 00./00. - 00beM Ha 00beM; Macc./00. - Macca Ha 00BEM.

Matepuaiiel U CiocoObl

KuBotHble. TpaHCreHHbIE MBIIH, CHOCOOHBIE 3KCIPECCHPOBATH YEJIOBEUYECKUE
aHTHTEJA, U3BECTHBI CIIELIUAINCTAM B JJAHHOH 00MacTu (M mpenjiararoTes K mpojaxke, Hampumep,
kommnanuein GenPharm International, r. Can-Xoce, mrar Kamudopuus, CIIIA; Abgenix,
@®pumont, mrar Kamudoprms, CHIA wm T. A), U OHH DOKCIPECCHPYIOT HYEJIOBEUYECKHE
UMMyHOTJIOOyTMHBL, a He MblmuHbI IgM nnn Igk. Hanpumep, Takue TpaHCTeHHbIE MBILIH
COZepaKaT TPAHCTEHbI YEJIOBEYECKON MOCIEN0BATEIbHOCTH, KOTOPbIE MOABEPTra0T COSAUHEHUIO
V(D)J, nepexiroueHuI0 Kjlacca TSHKEJbIX LeTeld 1 COMaTUYeCKOW MyTalliy JUTsl CO3qaHusl Habopa
UMMYHOTJIOOYJIMHOB YenoBedeckol nociuenosarenbHocTu (Lonberg, et al., Nature 368:856-859
(1994)). TpancreH nerkoil Ienu MOXeT ObITb IOJYYEH, HANPHUMEpP, YaCTHYHO W3 KJIOHA
UCKYCCTBEHHONM XPOMOCOMBI ApPOXOKEH, BKIIOYAIOINErO0 IOYTH IOJIOBUHY  VK-ydacTka
4eJI0BEYECKON 3apoAbIlIeBON TMHUU. KpoMe TOro, TpaHCreH TSDKENON Lenu MOXET KOAUPOBATh
yenoBeveckue kKoHcTaHTHble obnactu Mk 1 vyl (Fishwild, et al., Nature Biotechnology 14:845-
851 (1996)) w/unu y3. Mpliel, MONy4YeHHBIX U3 COOTBETCTBYIOIIMX T€HOTHUITHYECKUX JIMHUM,
MOJKHO HCIOJb30BaTh B MpOIeccaXx HUMMYHM3AIUMU W CIHUAHUS [JI CO3JAHUS TOJHOCTBHIO
4eJI0BeYeCKIUX MOHOKJIOHaNbHBIX anturen k @HO.

Nmmynusanus. /s cozganus yenosedecknx rudpuaom k ®HO MokHO MCIONTB30BAThH
onHy win Ooyee cxeM HMMMyHH3auuu. [lepBble HECKOJNBKO CIUSTHUA MOJKHO BBINIOJHSTH 10
NPUBEIEHHOMY HIKE MPUMepPY MPOTOKOJIa MMMYHM3ALMH, HO MOXKHO HCIOJIb30BaTh U JApyrue
aHAJIOTHYHBIE U3BECTHBIE MPOTOKOJBL. HECKOIBKO CaMOK W/MJIH XHUPYPTUYECKH KaCTPUPOBAHHBIX
TPAHCTEHHBIX CaMIIOB MbIed Bo3pacte 14-20 Hempenmb UMMYHU3ZHPYIOT B/O WU B/M, UCTIONB3Ys
1-1000 mkr pexomOuHaHTHOTO YenoBeueckoro @HO, sMyIbrupoBaHHOTO C PaBHBIM OOBEMOM
TITERMAX, wunn nonHbeIM anbioBaHToM PpeitHna B koHeyHOM oObeme 100-400 mkn
(marmpumep, 200). Kaknoli Mplmm MOTyT Takke HeoOs3aTenbHO naBath 1-10 mxr B 100 Mk
(bM3HOJIOTHYECKOro pacTBOpa B KaXIbIH M3 2 YYaCTKOB I/K BBEACHHs. BHOCIeNCTBHM MbILIEH
MO>KHO UMMyHHU3upoBath yepe3 1-7, 5-12, 10-18, 17-25 w/unm 21-34 aneii /6 (1-400 Mxr) u n/k

(1-400 mxr x 2) ®HO, smynsruposansbiM ¢ paBHbIM 00beMoM TITERMAX wunn HenoiHbIM



79

aaproBaHTOM @pennpa. Uepes 12-25 u 25-40 nHel y MblIlIed BbI3bIBAIN KPOBOTEYEHHE MYTEM
peTpoopOUTANBbHON MyHKIUH 0€3 aHTUKOAryJsiHTa. BriocnencTBum KpoBU AAalOT CBEPHYTHCS MPHU
KT B TeueHme omHOro 4aca, COOMpArOT CBHIBOPOTKY M TUTPYIOT ¢ momombio EIA-ananusa Ha
®HO B cooTBeTcTBUU C U3BECTHBIMM crioco0amu. CIHSHUS BBINOJHAIOT, KOTZA IOBTOPHBIE
MHBEKLIUU HE BBI3bIBAIOT YBEIMUYEHUs TUTPa. B 5TO BpeMs MbllIaM IMyTeM B/B BBEIEHHS] MOKHO
BBOAUTH OycTepHyro uHbekLuio 1-400 mxr ®HO, passenennoro B 100 Mk pHU3HOIOTHYECKOTO
pactBopa. Uepe3 Tpu [OHsS MbIlIell MOXKHO YMEPUIBJSATH IMOCPEACTBOM CMELIEHUs LIEHHBIX
MO3BOHKOB, H3BJIEKATh CEJE3€HKH B AaCEeNTUYECKUX YCIOBHMSX M MOrpyxaTtb ux B 10 M
xononHoro (docharHo-conesoro O6ydepa (PBS), comepxamero 100 En/mn nenunwmmiuza, 100
MKr/ma crpenromunuHa u 0,25 mMxr/mi amgorepuunna B (PSA). CruteHounThl COOMpArOT myTeM
crepuibHOM niepdy3un cenesenku npu nomomu PSA-PBS. Knerku omHOKpPaTHO MPOMBIBAIOT B
xononHoM PSA-PBS, nmoacuuTeiBalOT € HCIIONB30BAHUEM BBITECHEHUS TPUIIAHOBOIO CHHErO U
pecycnennupytot B cpeae RPMI 1640, conepxameii 25 MM Hepes.

Causinue kiaerok. CiusiHUE MOXKHO MPOBOAUTD NpH cooTHoweHuu 1 : 1 k 1 : 10 knerok
MBIIIMHON MHEJIOMBl U JKU3HECTIOCOOHBIX KIIETOK CEJIE3eHKH B COOTBETCTBUH, HANPUMED, C
U3BECTHBIMH CIelHaiicTaM crnocobamu. B kadecTBe HE HUMENOLIEro OrPaHUYUTEIHBHOTO
XapaxkTepa npuMepa KJIETKU CEeNNe3€HKU U KJIETKU MHEJIOMbl MOKHO COBMECTHO I'DaHYJHpPOBATh.
Brnocnencrteun ocamok MOKHO MEIJICHHO PeCyCleHANpoBaTh B TeueHue domnee 30 cekyHa B 1 mi
50% (macc./06.) pactBopa PEG/PBS (monekynspuas macca PEG 1,450, Sigma) mnpu
temrieparype 37 °C. 3arem ClausiHHE MOXHO OCTAaHOBUTBH MyTeM MeIJIeHHOro aoOasienus 10,5
mi cpensl RPMI 1640, comepskameii 25 MM Hepes (37 °C), B Teuenne | munyThl. Chutble
KJIETKH LeHTpUPyrupyor B TedeHue 5 MuHyT npu 500-1500 o6/muH. BriocnencTsum kieTku
pecycnenaupoBasiu B cpene HAT (cpema RPMI 1640, comepxamas 25 MM Hepes, 10%
ceiBopoTkH Fetal Clone I (Hyclone), 1 MM nupysata natpusi, 4 MM L-rnyramuna, 10 Mxr/min
reHTaMunuHa, 2,5% kynbrypansHoit nodasku Origen (Fisher), 10% 653 -KOHAMIIMOHMPOBAHHOM
cpenbl RPMI 1640/Hepes, 50 MxkM 2-mepkantostaHoja, 100 mxM runokcantuna, 0,4 MxkM
aMuHONTEepHHA M 16 MKM TUMHIWHA), & BIOCIEACTBHMH HAHOCHIU B 00beme 200 MKII/JTyHKa Ha
MATHAALATh 96-TYHOUHBIX TUIOCKOJOHHBIX TUIAHLIETOB ISl TKAHEBBIX KyJbTyp. Brocneactsuu
TUTAHIIEThl TOMEINAId B YBJIQKHEHHBIH HHKyOatop 37 C, comgepxkamuit 5% CO, u 95%
BO31yXa, Ha 7-10 cyTok.

Oo0Hnapyxenue yesoBedyeckux aHturesa Kk PHO IgG B cbIBOpOTKe KPOBHM MbIIIeii.
JUisl CKpUHUHTA CBIBOPOTKH MBIIIEH Ha HaJIW4He 4YeloBedecknx aHtuten IgG, cnenuduyuHbx K
yenosedeckomy @HO, MoxxHO ncnonp3oBath TBeprodasHeii EIA. Ecnu kopoTko, miaHmeTs!
MO’KHO OCTaBJIATH MOKpbIBaThCs B pactBope PHO B PBS (2 Mkr/mi) Ha HOub. Ilocine npoMbIBKH
B 0,15 M comeBom pacteope, comepxamem 0,02% (00./06.) Tween 20, JNyHKH MOXKHO
onokuposatb 1% (mac./06.) BSA B PBS, 200 mxn/nynka B Teuenue 1 waca npu KT. [Tnanmersr
UCTIONB30BAIM HEMEMJIEHHO WM 3aMopakuBanmu npu -20°C ang Oyayiiero mNpUMEHEHHS.
Pa3BeneHHble pacTBOPBI MBIIIMHON CHIBOPOTKH MHKYOHMPYIOT Ha IUTaHIIeTax, NoKpeITbix @HO,
no 50 wmxn/mynka mpu KT B Tewenme 1 waca. IlnmaHmeTsl mpoMbIBald U BIIOCIEICTBUU

3oHAMpoBaM B 00ObeMe S50 Mki/nyHka MedeHHbiIMu HRP  ko3pumm  aHTHTENaMH K
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gyenoseueckomy IgG, cnenmduunbivu k Fc, passemennsiMu 1 @ 30 000 B 1% BSA-PBS B
teueHue 1 gaca npu KT. [InaHimersl CHOBa NPOMBIBAIM U B T€U€HUE 15 MUHYT pU KOMHATHOU
temneparype nodasmsun no 100 Mkn/nyHka pactBopa uutpar-ocdarnoro cyderpara (0,1 M
muMoHHOH kucnotsl U 0,2 M ¢ocdara Hatpus, 0,01% H,O, u 1 mr/mn OPD). Bniocnencreuun
no0aBysAOT crom-peareHT (4N pacTBOp CEpHON KHCIOTHI) B KOJMYECTBE 25 MKI/JIYHKY U
PETUCTPUPYIOT ONTHYECKYH IUIOTHOCTh mpu 490 HM ¢ NOMOIIBIO ABTOMAaTHU3MPOBAHHOTIO
IUIAHIIETHOTO CIeKTPodOoTOMETpA.

OOHapyKeHHE MOJHOCTHI0 4YeJI0Be4YeCKHX HMMYHOIJIOOYJIHHOB B CYNEPHATAHTAX
rubpuaomsl. IlojoxurenbHble MO POCTY THOPUIOMBI, CEKPETHPYIOLIHE TMOJHOCTHIO
YeJIOBEYECKHEe MMMYHOTJIOOYJIMHBL, MOKHO OOHAapYy’»KMBAaTh C MOMOIIBIO mpuemiiemoro EIA-
aHanmu3a. Bxparue, Ha 96-nmyHOuHble BbIOBMKHBbIE maHmersl (VWR, 610744) nHaHocwiu B
KoHIeHTparuu 10 MKI/MJT KO3bH aHTUTENA K dejoBedeckoMmy Fc IgG B kapOOHATHO-HATPUEBOM
Oydepe B Teuenne Houu npu 4 °C. Ilnanmersr mpombiBanmu u Onokuposanun 1% BSA-PBS B
TedeHue ofHoro yaca npu 37°C 1 HeMeUIeHHO MCIIONb30Balld WK 3amopaxkusanu npu -20 °C.
Hepas0aBneHHble cynepHaTaHTBl TMOPUIOMBI MHKYOHPYIOT Ha IUIAHIIETaX B TEYEHHE OTHOTO
yaca npu 37 °C. Ilna”mersl npombiBaiu U 30HAUpoBanu MedeHHbIMH HRP  ko3pumu
aHTHUTEJIAMH K Kalma-Iernyd HMMyHOrIo0yInHa denoBeka, passeneHHsME 1 0 10 000 B 1% BSA-
PBS, B Teuenue onnoro yaca npu 37 °C. BriocnencTBun MiiaHIIeThl HHKYOUPYIOT C PaCTBOPOM
cyOcTpara, Kak OMHCAHO BBILIE.

Onpenesnenue peakuHMOHHOH CMOCOOHOCTH NMOJIHOCTHIO YeI0BEYeCKOro AHTHTeA K
®HO. Kak ykazaHo Bble, TUOPUIOMBI MOXXHO OJHOBPEMEHHO AaHAJW3UPOBaTh Ha
peaktuBHOCTb Kk PHO ¢ nomompto npuemnemoro ananusza RIA unu papyroro asanusa.
Hanmpumep, cynmepHaTaHThl WHKyOHMpOBAaJM Ha IUIaHIIETaX ¢ FC KO3bMMM aHTUTENAMHU K
yenoseueckoMy Fc IgG, kak ommcaHo Bblllle, NMPOMBIBAIHM, & BIOCJIEACTBUM 30HIUPOBAIN
panuoaktuBHO-MeueHHbIM ®PHO ¢ mnopcyeroM COOTBETCTBYIOMIMX KOJMYECTB HA JIYHKY B
tedenne 1 vaca mpu KT. Jlynku nBaxael npombiBatroT PBS M KOJIMUECTBEHHO OLIEHUBAIOT
CBSI3aHHBIN paAnoakTUBHO-MeueHHbIH PHO ¢ moMOLIbI0 MPHEMIIEMOTO CUETUYHKA.

T'ubpunomsbl, cekperupyroinue 4enopeueckoe antureno IgGlk k. ®HO, moryt ObITh
Pa3MHOXKEHBI B KJIETOYHOH KYJIBTYPE U MOCJIEOBATENBHO CYOKJIOHUPOBAHBI ITyTEM MPEAEIHHOIO
pasBenenus. [lonyueHHble KIOHANbHbIE MOMYJISALIUN MOKHO Pa3MHOXKaTh U KPMOKOHCEPBUPOBATh
B cpene auns 3amopakuBanust (95% FBS, 5% DMSO) u xpaHuThb B )KUIKOM a30Te.

M3orunupoBanmne. OmnpeneieHne W30TUIIA AHTHTEN MOXET OBITh BBIOJHEHO C
nomoteio EIA B popmaTe, aHATOTHYHOM HCTIONB3YEMOMY JIJIsI CKDUHIHTA MBIITUHONW HMMYHHOM
CBIBOPOTKH Ha crienududeckue TuTpsl. PHO MOXXHO HAHOCUTD Ha 96-TyHOUYHBIE IUIAHIIETHI, KaK
OIMCAHO BBILIE, U OYUIIEHHOE AHTHTEIO B KOHLEHTPALUHU 2 MKI/MJI MOKHO MHKyOHpPOBaTh Ha
niaHwere B TedeHue oqHoro 4aca npu KT. IInanmer npomeIBarOT U TeCTUPYOT MeueHHbIM HRP
KO3bUM aHTUTeNOM K denoBedeckoMy IgG; unm meueHHeiM HRP ko3puM aHTHTENOM K
yenoseueckoMmy IgGs, pasBenennbm 1 : 4000 B 1% BSA-PBS B Teuenue ognoro vaca mpu KT.
IInanier CHOBa MPOMBIBAIOT U HHKYOUPYIOT C paCTBOPOM CyOCTpaTa, Kak OMHCAHO BBIIIE.

Kuneruka CBSI3bIBAHHMSI 4YeJIOBEYECKHX AHTUTe] K 4ejgoBedueckomy PHO ¢
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yejjopedyeckum DHO. XapakTepUCTUKH CBSI3bIBAHUS AHTUTEN MOKHO COOTBETCTBYIOLIMM
o0Opa3oMm oneHuBaTh, Hampumep, ¢ nomoulplo EIA-texnomoruu ¢ 3axsarom ®HO u BlAcore.
OmnpeneneHHble KOHIEHTPALMN OUHUINEHHBIX denoBeueckux aHntuten Kk PHO MOKHO OLleHUBaTh
Ha cBsi3biBaHUe ¢ rtanmeramu EIA, mokperreivMu 2 Mkr/min @HO, B ONHUCaHHBIX BBILIE aHATTN3AX.
BrnocnenctBun  MOXKHO — NPENCTABNATh  3HAUEHHUs]  ONTHYECKOHW  IUIOTHOCTH B BHJE
noJyJorapupMu4eckux rpaukoB, AEMOHCTPUPYIOIIUX OTHOCHTENBHYIO 3((PEKTHBHOCTD
CBSI3bIBAHUS.

KonnyecTBeHHbIE KOHCTAHTBI CBSI3bIBAHUS MOXKHO IOJIy4aTh, HANPUMEp, CIEAYIOLINM
crocoOOM WM JIFOOBIM JAPYTUM HM3BECTHBIM mpuemjembiM criocodom. Hum BIAcore CM-5
(xapbokcumeTmit) momemmaroT B ycrpoiictBo BIAcore 2000. bygep HBS (0,01 M HEPES, 0,15
M NaCl, 3 mM DTA, 0,005% 06./06. moBepxHOCTHO-akTUBHOrO Bemmectsa P20, pH 7.4)
NPOMYCKAIOT 4Yepe3 MNPOTOYHYIO KIOBETY YHIIA CO CKOPOCTBEO S5 MKJ/MHUH IO IOJYYEHHs
crabunpHO (onoBoit smHuu. PactBop (100 wmxm) 15 mr EDC (N-stun-N - '-(3-
IUMETHIIAMUHOIIPOIH )-Kapboauumuna rugpoxiaopun) B 200 Mk Boasl nodasmsui k. 100 Mk
pacteopa 2,3 mr NHS (N-rugpokcucykuuanmun) B 200 Mk Bogsl. Ha ynn HanocsaT 40 (copok)
MKJI TIOJy4€HHOro pactBopa. Ha uun HaHOCST mects MKJ pactBopa denosedeckoro ®HO (15
mkr/mn B 10 MM anerata wHatpusi, pH 4,8), 4TO NPUBOAUT K YBENTMYEHUIO MPUOIU3UTENBHO HA
500 RU. bydep mensroT Ha padounii Oydpep TBS/Ca/Mg/BSA (20 MM Tris, 0,15 M xnopuna
HaTpus, 2 MM xjopuna kaiaeius, 2 MM anerara maraus, 0,5% Triton X-100, 25 mxr/ma BSA,
pH 7,4) u mpomnyckarT 4epe3 4MIl B T€UEHHE HOYM AJISI YPABHOBELIMBAHMS M TMIAPOJIN3A HIIH
K3IUPOBAHMUS JIFOOBIX HEITPOPEArHPOBABLINX CJIOXKHBIX 3(PUPOB CYKLIMHUMHIA.

AHTHTENa PacTBOPSIOT B paboueM Oydepe npu koHUeHTpauusx 33,33, 16,67, 8,33 nu 4,17
HM. Cxopocts moroka moBomwiu 0 30 MKJI/MuH, a Temmepatypy mpudopa mo 25 °C. s
KUHETHYECKHX IIPOTOHOB HCIIOJIB3YIOT JBE IPOTOUYHBIE KIOBETBHI, IZl€ HAa OJHOM W3 HHUX
ummobmuzosan @®HO (obpasernr), a Bropas sIBIsSETCS HeOepUBATU3UPOBAHHON (xonoctasi). 1o
120 MK KaxJOW KOHILIEHTpPALUUU AaHTUTENa IPOMYCKAIOT Yepe3 MPOTOYHBbIE KIOBETHI CO
ckopocthio 30 Mki/MHUH ((ha3a accouuanyu) C TMOCHEAYIOUIMM HEMPEePbIBHBIM MPONMYCKAHUEM
noroka OydepHoro pactsopa B TeueHue 360 cekyHn (¢pasa auccounanun). I[IoBepxHOCTh unmna
pereHepupyroT (KOMIUIEKC (HaKTOp HEKpO3a OMyXOoJid ajib(ha/qIUCCOUMUPOBAHHOTO AHTHUTENA)
IyTEM JIByX MOCJIEAOBATENbHBIX HHBEKINUN 2M ryanuauHTuonuanara no 30 MK Kaxnaasi.

AHanu3 naHHbIX MpoBOAT ¢ ucnoib3oBanueM BIA 3.0 mmu CLAMP 2.0, kak U3BECTHO
CHEeLUAINCTaM B JaHHOW obnacTu. JJist KaXK1oi KOHIEHTPALMH aHTUTENA MYCTYI CEHCOrpaMMy
BBUUTAOT M3 CEHCOrpaMMbl oOpasma. OOy anmpOKCHMALMIO BBITONHAIN Kak Ul

1 -1
C ) WU BBIYUCIAINA KOHCTAHTY

nuccoumaruu (Kg c'l), Tak u ans accouuaruu (k,, Moib
nuccounarmu  (Kp, momb) (kg/k,). Ecnu adduHHOCTH aHTHUTENAa HACTOJIBKO BBICOKA, HYTO
3HayeHuss RU 3axBaueHHOro anturena cocTaBisitoT > 100, HOpoBOOAT AONOIHUTENbHBIE
pa3BeeHNs AHTUTENA.

Pesynbrars! 1 00cyxneHne

ITonryyeHne MOHOKJIOHAJBHBIX aHTHTel K 4eaosedeckomy PHO. Ilposogsar

HECKOJIbKO CITUSTHUHM, W JJIsl KaKJIOro CIIMSHUSL BBITIONHSIOT moceB B 15 muanmer (1440
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JYHOK/CITUSIHAE), YTO JAeT HECKOJBKO AECATKOB AHTUTEN, CIEeUU(PUYHBIX K YEeIOBEYECKOMY
®HO. OOnHapykeHO, YTO HEKOTOpble W3 HHX COCTOAT M3 KOMOWHAIIMM 4YeJOBEYECKUX H
MpluHbIX Lenei Ig. OcraBmmecss ruOpugomsl cekperupyror antutena k @HO, cocrosmme
TOJNBKO M3 4YEJOBEYECKUX TSKENbIX U Jierkux uemned. Oxupaercs, 4TO BCE YEIOBEUYECKUE
ruOpunoMbl OynyT oTHOCHTBCS K Tuny IgGlx.

KuneTrnka cBSI3bIBAaHHS YeJIOBeYeCKHX AHTHTE] K dejgoBedeckomy DPHO. Ananus
meTonoM TBepaodaznoro MDA noxTeep:kaaeT, YTO OYHIIEHHbIE aHTHTENA U3 OOJBIIMHCTBA WIIN
BCEX ATUX ruOpuaoM cBs3biBatoTesi ¢ @®HO KoHIEHTpalMOHHO-3aBUCUMBIM 0Opazom. Ha ®ur. 1
u ®ur. 2 nmokasaHbl pe3yJIbTaTbl OTHOCHTENBbHOM 3(PPEeKTHBHOCTH CBSI3bIBAHUS STHX aHTUTEN. B
STOM Clly4ae HM3MEPSIIOT aBUAHOCTh AHTUTENIA K €ro Pacro3HABAEMOMY AHTHIEHY (SIUTOIY).
Cnenyer ormeruth, uto npu cessbiBanun PHO nHenocpeacrBeHHo c¢ muaHmeroMm ans EIA
BO3MOXKHA JeHaTypauus Oenka, U Kaxyupecs a((UHHOCTH CBSI3bIBAHUS HE MOTYT OTPaXKaTb
CBSI3bIBAHME C HENEHATYPUPOBAaHHBIM OenkoM. B nmuamasoHe KOHLEHTpanwii oOHapyKUBAETCs
MATUAECATUIIPOLIEHTHOE CBS3bIBAHUE.

KonnuecTBeHHblE KOHCTaHTHI CBSI3bIBaHMs MOJydajJu ¢ MOMOIIbI0 aHanu3a BlAcore
YeJIOBEYEeCKUX AaHTUTEN, U pPe3yJbTaTbl IIOKa3ajHd, YTO HEKOTOpble U3 YeJOBEYECKUX
MOHOKJIOHAJIbHBIX aHTHTEJ UMEIOT OYE€Hb BBICOKYIO addunHOCT ¢ K B muamasone ot 1x 107 no
7x1072,

BriBoasl

Heckonpko cnMAHUI BBINONHANM C HCHOJb30BAHHUEM CIUIEHOLMTOB OT T'HOPHUIHBIX
MBIIIEH, COAEP’KAIIUX TPAHCTEHbI YEJOBEYECKHX AHTUTENl BapuabelbHOrO M KOHCTAHTHOTO
y4acTKOB, MMMYHHU3UpOBaHHBIX uenoBedeckuM PHO. bbbt cosman HaboOp M3 HECKOJIBKUX
MOJIHOCTBIO uesioBedeckux peakTuBHbIX kK PHO monoknoHanbHbX antuTen IgG nsoruna IgGlx.
ITonHocThIO 4enoBeueckue aHtuTesa k @PHO OblIM AONONHUTENIBHO OXapaKTEPU3OBAHBI.
HeckobpKkO MONy4eHHBIX aHTHTEN UMEIOT KOHCTaHThI apUHHOCTH B AHAma3oHe OT 1x10° 10
9x10'%, brnaronapsi HEOXKMITAHHO BBICOKMM a(p(UHHOCTSIM OSTH TOJHOCTBIO YEJIOBEYECKUE
MOHOKJIOHAJIbHBIE aHTUTENA OKa3bIBAIOTCS MPUEMIIEMBIMU Ui TEPANeBTHUECKOTO NMPUMEHEHMUS
npu @HO-3aBUCHMBIX 3a00JI€BAHUSX, TATOJIOTUSX WJIH CXOAHBIX COCTOSHUSIX.

IMpumep 3: Co3maHue uyeIOBEUECKMX MOHOKJIOHANBbHBIX aHTUTEN IgG, pearupyrommx ¢
yenoBeueckum @HO-anbda

Ceoanasi undopmanms. ' ubpunnbix mbiueii (CBA/J x CS7BL/6J) F; (1-4), numeromux
TPAHCTE€HBI YEJIOBEUECKUX BapruabeIbHOr0 M KOHCTAHTHOTO YYACTKOB aHTUTEN KaK TSIKEJIOH, TaK
U JIETKOH Liemnei, UIMMYHHU3UPOBAJIN PEeKOMOMHAHTHbIM 4denoBedeckuM P®HOa. B pesynbrare
onHoro causHus, GenTNV, nonydanu BOceMb IOJHOCTBIO UEJIOBEUECKHUX MOHOKJIOHAJIbHBIX
aaturen IgGlk, KOTOpble CBS3BIBAIOTCA C HWMMOOWIM3OBAaHHBIM  PEKOMOMHAHTHBIM
gyenoseueckuM ®HOao. Bekope mocne mneHTHUKAINN BOCEMb KJIETOYHBIX JIMHUH MepenaBau
MOJIEKYJISIPHBIM OHOJIOraM /ISl JOTIOJTHUTENBHOTO ONPEAEIeHNs] XapakTepucTHK. [10CKONIbKY 3TH
MAT SBJSIOTCS TOJHOCTBIO YEJOBEYECKMMH IO IMOCJIEeN0BATENbHOCTH, OXHUIAETCS, YTO OHH
OynyT y Jronell MeHee MMMYHOT'eHHbIMH, yeM aHnTtutena cA2 (Remicade).

Coxpamenusi. BSA - Obmuuii ceiBopoTouHblii anbOymun, CO, - OUOKCHI yriiepona;
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DMSO - mumermncynsdokcun, EIA - mvmmynodepmenTHsiii aHanu3; FBS - smOpuonanbhas
Obrubs ceiBOpoTKa; HyO; - mepekuch Bogopona, HC - tsoxenas uenb, HRP - mepokcuaasa xpena,
B/I - BHyTpuAepMaibHO, Ig - mmmyHornoOymns; @HO - gakxTop Hekposa onmyxonu anbda; B/O -
BHYTPUOPIOLINHHO, B/B - BHYTPUBEHHO; MAT - MOHOKJIOHaJbHOE aHTuTeno; OD - onTuueckas
wiotHocTh;, OPD - nmurunpoxnopun o-¢penunennuamuna;, PEG - monmustunenrmukons;, PSA -
NEeHUIWUINH, cTpentoMuiuH, amporepuims; KT - KOMHaTHast Temnepatypa; /K - MOAKOXKHO;
@®HOa - ¢dakrop Hekposza omyxonu aibda, 00./00. - obbem Ha oObem; Mmacc./0b. - mMacca Ha
o0BeM.

Beenenme. [l co3gaHusl MOJHOCTBIO YENOBEUYECKHMX MOHOKIJIOHAIBHBIX aHTUTET,
cneunpuyHbx K pexomOnHanTHOMYy ®HO0 yenoBeka, MCMONBb30BAIM TPAHCTEHHBIX MBIIIEH,
UMEOIMX YeJIOBEYECKHE Te€HbI TSDKEJION M Jierkol uemneil nmmyHornoOynuHa. EcTh Hamexna,
YTO 3TH YHHUKAJbHBIE aHTUTENIA MOXKHO HCIOIB30BaTh, MOCKOJBKY CA2 (Remicade) ucnomb3yroT
IUIE  TepamleBTUYECKOrO0 HMHTUOWPOBAHHS  BOCHAJIHUTENBHBIX IPOLIECCOB, CBSI3aHHBIX  C
ornocpenoBanabiM ®PHOo 3aboneBaHueM, W TMpH STOM MPHCYTCTBYET MOJNE3HBIH 3(PPeKT
YBEJIMYECHUS] TIepUOJa TONYKU3HH B CBIBOPOTKE W YMEHBIIEHUS NOOOYHBIX 3(deKToB,
CBSI3aHHBIX C UMMYHOT€HHOCTBIO.

B HacrosiieMm NOKyMEHTe TEPMUH «I€pHOJ MOJNYKU3HW» O3HA4aeT, YTO KOHLIEHTPaLMs
JekapcTBa B 1iasMe (Hampumep, TepaneBruyeckoro antutena k ®PHOo) ymenbmaercs
HamloOJIOBHUHY IIOCJI€ OJHOr0 Iepuoja monyBbiBefeHus. (CrnenoBaTeNpbHO, B KaKIOM
NOCJEAYIOUIEM MEepUOAE TMOJYKU3HM BBIBOJUTCS MEHbIIEE KOJIMYECTBO JIEKAPCTBEHHOTO
cpenctea. llocne opHOro mnepuoja MONYKU3HM KOJMYECTBO JIEKAPCTBEHHOI'O CPEICTBA,
ocTaBlIeecss B opranusme, coctasiser 50%, mocie AByX NEpPUOAOB MONyXHU3HU 25% u T. A.
Ilepuon mONYKU3HH JIEKAPCTBEHHOTO CPENCTBA 3aBHCHUT OT €ro KIHpeHca U oObema
pactpenenenust. CuuTaercs, YTO NEpUOJ MONY)KU3HM HE 3aBHCUT OT KOJMYECTBa
JIEKaPCTBEHHOI'O CPEACTBA B OpraHU3Me.

Matepuaiibl U CIOCOOBI

Kusoruble. B GenPharm International Obuti pa3paboTaHbl TPAHCTEHHbIE MBILIH,
SKCIIPECCUPYIOIUE YEJIOBEUECKHE UMMYHOMIOOYJIMHBL, HO He MblmuHble IgM wmm Igk. Ot
MBI MMEIOT (PYHKIMOHAJIBHBIE TPAHCTEHBI YEJOBEYECKUX AHTHTEN, KOTOPBIE MOIBEPraroT
coeauHeHnio V(D)J, mepexyiroueHuro Kjacca TSKENbIX Lened M COMAaTUYeCKOW MyTalMH IJist
coznaHusi Habopa aHTUTeH-CIIEUPHUECKUX YeJIoBeYeCKHX nMMyHOrIoOynHOB (1). Tparcrens
JIETKOM LN 4aCTUYHO MOJYYEHbI U3 KJIOHA UCKYCCTBEHHOW XPOMOCOMBI JPOACKEH, KOTOPBIN
BKJIFOYAET B Ce0sl MMOYTH TOJIOBHUHY YEJIOBEYECKOro JIOKyca VK 3apoxblmeBoi auHMU. Kpome
Heckobkux TeHoB VH Tpancren tsokenor nenu (HC) konmupyer Kak dYeloBEHeCKHe
KOHCTaHTHbIE OOJIACTH |, TaK U 4YeJIOBeYeCKHe KOHCTaHTHbIe oOmactu yl (2) w/mm y3. B
npoLecce UMMYHHU3ALUU U CIUSHUSA JJIsl CO3JaHUS] MOHOKJIOHAJIbHBIX aHTUTEN, OMHMCAHHBIX B
HACTOALIEM JOKYMEHTE, HCIOJb30BaJIM MBI, MOJYYEHHYIO U3 TE€HOTUNHMYECKON JMHUU
HCo12/KCo5.

Ouucrka uyenoBeueckoro PHQOg. PHOo wuyenoBeka ouuiany U3 CynepHATaHTa

TKaHEBOW KyJbTypbl kjieTok C237A ¢ momouipto appuHHON XpomaTorpaguu Ha KOJIOHKE,
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3anonHeHHON rubpunubiM O6enkom peuentop @HOa-Fc (p55-sf2) (5), cBsazanubM ¢ cedaposoit
4B (Pharmacia). CynepHaTaHT KJIETOK CMEIINBAJIHM C OIHOW AeBsTON ero oobema 10-kpaTHOrO
PBS Nlyns0exko (D-PBS) u mpomyckanu depe3 kojoHKy mpu 4 °C co CKOPOCTbIO 4 MII/MUH.
Bnocnencreuu kononky npomsisanu PBS, u smouposanu ®HOaw 0,1 M uurparom Hatpus, pH
3,5, u meitpanuzosamu 2M Ttpuc-HCI, pH 8,5. Ounmmennsiit ®HOo, 3amensnu Ha Oygep B 10
MM Tris, 0,12 M xnopuna Hatpus pH 7,5 u punsrpoBanu yepes mmnpuneBoit ¢uabtp Ha 0,2
MKM.

Ummynunsanusi. Camky wmbimu GenPharm B Bo3pacre mpuOnusurenbHo 16 Henmenb
ummyHI3upoBanu B/6 (200 mki) u B/n (100 MKJI B OCHOBaHMH XBOCTA), UCTIONB3YSl CYMMAapHO
100 mxr ®HO« (maptust JG102298 wnu JG102098), 5MyJabrupOBaHHOTO PaBHBIM OOBEMOM
anwproBanTa Titermax, B 1au 0, 12 u 28. V Mblu BbI3bIBAIH KpoBOTeueHHe B 1HU 21 1 35 nyTtem
perpoopOuTanbHON MyHKIUK 0e3 aHTukoarysstata. KpoBb ocrasnsiim uist cBepThiBaHust ipu KT
Ha OJIMH YacC M ChIBOPOTKY COOMpPAIM U TUTPOBAJU ¢ nomotbio TBepaogdasuoro EIA ma @®HOaq.
Cmmstane, umenyemoe Gen TNV, mpoBOAMIN NOCKIE TOTO, KAK MBIIIN OTABIXAN B TEYCHHUE CEMU
HezleNb nociie UHbEeKIUU B eHb 28. Meiam ¢ tutpom IgG uenoseka, paBHbiM 1:160, npotus
®HOq, mpoBoamin KOHeuHYI0 OycrepHyro B/B nHbeKni0 S0 mkr ®HOq, passenennoro B 100
MKJI (PU3HUOJIOTHYECKOro pacTBopa. Uepes TpH JHS MBILIb YMEPILIBISUIN MOCPEICTBOM CMEIEHHS
IIEHHBIX MO3BOHKOB, CEJIE3€HKY H3BJEKAIN B ACENTHUYECKHX YCIOBHUAX W MOrpyxaind B 10 mu
xononHoro (ocharno-conesoro Oydepa (PBS), comepxxamero 100 Ex/mn nenummiuaa, 100
MKr/ma crpentomunuia u 0,25 mxr/mn amdorepuunza B (PSA). Crimenonutsl coOupanu myrem
crepriibHON mepdy3un cenezeHku PSA-PBS. Knetku omHOKpaTHO MpPOMBIBaIM B XOJOZHOM
PSA-PBS, noncuuTeiBaiu ¢ UCIOAB30BaHUEM cueTurka Kynbrepa u pecycneHanupoBaiu B Cpese
RPMI 1640, conepsxameii 25 MM Hepes.

Knerounsle nuauu. HecekpeTupyromuil mapTHep MO CIAMSHHUIO MbBIIIMHON MUEIOMBbI
(muams 653) nonyuana rpymma Cell Biology Services (CBS) 14 mas 1997 r. ot rpynmsl mo
pa3pabotke nmpoaykToB kommanuu Centocor. KieTounyto nuHuIO pasMHOkanud B cpene RPMI
(JRH Biosciences) ¢ nobasnenuem 10% (00./06.) FBS (Cell Culture Labs), 1 MM nwupysara
Hatpus, 0,1 MM NEAA, 2 MM L-rnyramuna (Bce mnpoussoxactBa JRH Biosciences) wu
KpuokoHcepBupoBain B 95% FBS u 5% DMSO (Sigma), a 3aTeM XpaHWIN B MOPO3UJIbHUKE C
KUIKAM a30ToM, B mapoBoil ¢asze B CBS. Kierouneni OaHk ObLT CTEpUIBHBIM (KOMITAHUS
QQuality Control Centocor, Malvern) u He coxeps;kan mukorasMm (Bionique Laboratories).
Knetku 1o cnusiHusI monaep KuBaiu B Jorapupmudeckon ¢ase kynbrypsl. [lepen ciusiHIeM HX
npoMbiBasid B PBS, moncuuThIBaNM U ONpenessuid Ku3HeCcrnocoOHoCcTh (> 95%) mocpencrsom
UCKJTFOUEHHsSI KPACHUTEISI TPUIIAHOBOTO CUHETO.

@®HOo denoBeka MOJydaqd TMpH TOMOIIM PEKOMOWHAHTHOW KJIETOYHOW JIMHHH,
umenyemoii C237A, u nony4deHnoil B noxpasnenennn Molecular Biology kommanuu Centocor.
Knerounyro nuuuio pasmHoxkanmu B cpene IMDM (JRH Biosciences) ¢ mgoGasiaernem 5%
(06./06.) FBS (Cell Culture Labs), 2 MM L-rnyramuna (Bce npomssoactsa JRH Biosciences) u
0,5 ‘MKr/mMa MUKO(EHOIOBOM KHUCIOTBI M KpuokoHcepupoBamu B 95% FBS u 5% DMSO

(Sigma), BOCIENCTBUM XPAHWIM B MOPO3UJIBHUKE C JKUAKUM a30TOM B mapoBoi ¢aze B CBS
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(13). Knerounsrii 6ank Obut crepunpHbiM (Kommanus QQuality Control Centocor, Malvern) u He
coxepkan MukoruiasMm (Bionique Laboratories).

Cmusaue knetok. CnusiHME KJIETOK NPOBOAMIIM MpuU cooTHomeHuu | 1 kierok
MBILIUHOW MHENOMBbl 053 W KM3HECTIOCOOHBIX KJIETOK MBIIIMHON ceie3eHKH. Eciam KopoTko,
KJIETKH CEJNIe3eHKM U KJIETKH MHEJOMBl COBMECTHO ocaxganu. Ocagok MeNJIeHHO
pecycnienaupoBann B TeueHue 30 cexkyHny B 1 mu pactBopa 50% (macc./06.) PEG/PBS
(monekynsipuas macca PEG 1450 r/monb, Sigma) npu 37 °C. CiusiHHe OCTaHABJIMBAJIH MyTEM
menenHoro nodaenenus 10,5 mn cpenpt RPMI (6e3 mob6asok) (JRH) (37 °C) B Teuenue 1
MuHyThl. Knetku nentpudyruposain B TedeHue 5 muHyT npu 750 o6/mmH. Bmocnencteum
kyetku pecycrnenauposaiu B cpene HAT (cpena RPMI/HEPES, conepsxamas 10% ¢eranbayro
Obmubto  ceiBopoTky (JRH), 1 MM mnmpysara Hatpusi, 2 MM L-rmyrammua, 10 mkr/mn
reHTaMunuHa, 2,5% kynerypanbHoi nodasku Origen (Fisher), 50 MxM 2-mepkanrostanona, 1%
653-konaumonuposannyo cpeny RPMI, 100 mxM runokcantuna, 0,4 MkM aMuHONTEpUHA U
16 MkM THMuAMHA), a BIOCIEACTBUU BbIceBaH 1o 200 MKJI/IyHKAa B MATH 96-JTYHOUHBIX
IUTOCKOJIOHHBIX TUIAHIIETaX JUIsI TKAHEBBIX KYJIbTYp. BrOCIencTBUW IIIaHIIETHI MOMEINAH B
yBJIaKHEeHHbIH nHKyOarop npu 37 °C, cogepxkammii 5% CO2 u 95% Bo3nyxa, Ha 7-10 nHE.

Ob6napy:xenune uenosedyecknx anturen IgG xk ®HOo B chiBOpOTKE KpoBHU MbIIeh. Jlis
CKPHHUHIA CHIBOPOTKM MBIIIEH Ha Hamuuue dYejoBedeckux anHturen IgG, cneunuyHbX K
gyenosedeckomy @PHOo, wucnonp3oBamu Teepaodasueiii EIA. Ecnu kOpoTkO, MaHIIETHI
ocTaBJsu OKpbIBaThes B pactBope PHO«w B PBS (1 Mkr/mun) Ha Houb. ITocne npombiBku B 0,15
M coneBom pactBope, coxepxkamem 0,02% (006./00.) Tween 20, nynku OmoxupoBamu 1%
(mac./06.) BSA B PBS, 200 mkn/nynka B Teuenue 1 yaca npu KT. [Tnanmersr 1160 HEMeIIEHHO
UCTIONB30BaNIH, MO0 3amopaxuBanu npu -20°C mia Oyayiuero ucnosb3oBaHus. CBIBOPOTKY
KPOBH MBI WHKYOUPOBAJIM B IBYKPATHBIX CEPHIHBIX Pa3BeNEHHX Ha IUIAHLIETAaX, HOKPBITHIX
yenoBeueckuM @HOq, no 50 mki/nynka npu KT B Teuenue 1 uaca. [InaHmers! mpoMeiBaiu U
BITOCJIEICTBUH 30HAUPOBAIN B oObeme 50 mMki/nynka meueHHbIMH HRP ko3buMu aHTHTENAMU K
yenoseueckomy IgG, cnemmuduunbivu k Fc (Accurate), passenennsiMu 1 : 30 000 B 1% BSA-
PBS B Teuenue 1 uaca mpu KT. IlnaHiers! cHOBa mpoMbIBaid U B TedeHHE 15 MUHYT mpu
KOMHATHOW Temmepatype poOaBmsuiu mo 100 wxi/myHka pactBopa mutpar-(ochaTHoro
cyocrpara (0,1 M nmumonHoi kucnotel 1 0,2 M ¢ocara Harpust, 0,01% H,O, u 1 mr/man OPD).
BnocnencrBun nobGaensimu crom-peareHT (4N pacTBOp CEpHOH KHCJIOTBI) B KOJIUYECTBE 25
MKJI/IYHKY W PETUCTPUPOBAIA ONTHYECKYHD IUIOTHOCTH mpu 490 HM ¢ MOMOIIBIO
aBTOMAaTH3MPOBAHHOTO IUIAHIIETHOTO CHEKTPO(oTOMETpA.

OOHapykeHHE TOJHOCTBIO YEJOBEYECKMX HMMYHOIJIOOYJIMHOB B CyINE€PHATaHTaX
ruOpunomel. ITockonpky Mbime GenPharm ciocoGHa 0Opa3oBBIBATH MBIIIMHBIE U YEJIOBEYECKHE
UMMYHOTJIOOYJIMHOBBIE LEMH, sl TECTUPOBAHMS SKU3HECHOCOOHBIX KIJIOHOB THOPHIOMBI
UCTIONB30BAIM ABa OTHENbHBbIX Tecta EIA Ha mpuCYTCTBHE Kak 4eNOBEUECKHX JIETKHUX, TaK H
YeJIOBEUECKUX TSDKEJIBIX Lienel. I maHieTs! moKphIBaiy, Kak OMMCAHO BBILIE, U Hepa30aBieHHbIE
CyIepHATaHThl THOPUIOMBI HHKYOMPOBAJIM Ha TUIAHIIETax B TeueHue opHoro vaca npu 37 °C.

IInanmiersl NpoMBIBaIM U 30HAUpPOBANK JMOO KOHBIOrHMpoBaHHbBIMH ¢ HRP  ko3bumu
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aHTHUTEJIAMH K Karma-nenu yenoeueckoro anturena (Southern Biotech), passenennsivu 1 : 10
000 B 1% BSA-HBSS, mubo xonwptorupoBaHHeiMH ¢ HRP ko3pumm aHTHTENaMH K
yenosedueckoMy IgG, passeaennbimu 10 1 : 30 000 B 10% BSA-HBSS, B Teuenue onHoro daca
npu 37 °C. BrnocnencTsuu IUTaHIIETbl HHKYOUPOBAIU C PacTBOPOM CyOcCTpara, Kak OMHCAHO
Bbie. KioHbl ruOpHIOMBI, KOTOpbIE HE AaBalU IOJOKUTEIBHOTO CHTHaja Kak B ¢opmare ¢
Kamnma-Ienpi0 4YeoBeka, Tak M B (opmare antutena kx uenoedeckomy IgG ¢ Fc EIA,
OTOpAaCHIBAIH.

WNzorunuposanune. OmnpeneneHrue H30THNA AHTUTEN BBITONHUIM ¢ moMombio EIA B
¢opmare, aHAJIOTHYHOM HCIIOJIB3YEMOMY ISl CKPUHHMHIA MBIIIMHOW MMMYHHOH ChIBOPOTKU Ha
cneunpuueckne TuTpbl. [lmanmerst s EIA  mokpbBamM  KO3bUMH — QHTHTENAMHU K
yenoseyeckomy IgG (H+L) B konumentpaumu 10 ‘1/mMn B Harpuii-kapOoHaTHOM Oydepe B
tedeHue Houu npu 4 EC u OnokupoBany, Kak OnmucaHo BbilIe. YHCTbIe CyNepHATAHTbI KYJIbTYP
u3 24 nyHOK WHKYOMpOBaJiM Ha IUiaHInere B TeueHue omHoro vaca npu KT. Tlnanmer
IpOMbIBaJIM U 30HAUpoBanu medeHHbIMU HRP ko3pumu anTuTenamu k denosedeckomy 1gGi,
IgG,, IgG; umn 1gGy (caiit cBs3bIBaHUS), pa3BeneHHbIMU B cooTHomennn 1 : 4000 B 1% BSA-
PBS, B TedyeHue ogHOro 4aca npu KOMHATHOM Temmeparype. IlnaHiier cHoBa mpoMbIBaid U
WHKYOHMPOBAJIK C paCTBOPOM CyOcTpaTa, Kak OMUCAHO BHIIIE.

Pesynbratel u obcyxnenne. Co3naHue IMOJHOCTBIO YEJIOBEYECKMX MOHOKIIOHAJBbHBIX
anututen Kk ®PHOaq dgenoseka. OnHo cnusHue, HasbiBaeMoe GenTNV, BBIMOMHSIT ST MBIIIHA
GenPharm, nMMyHHM3upoBaHHOW pekoMOnHaHTHBIM OenkoM PHOao uenoseka. Ilocne manHOrO
CIIUSHUSL TIPOBENU OTCeMBAIN 196 KU3HECIIOCOOHBIX THOPUIOB. BbUIO BBIABIEHO BOCEMb
rMOPUIOMHBIX KJIETOYHBIX JIMHUN, CEKPETHUPYIOIIUX ITOJHOCTBIO uenoBeueckue aHturena IgG,
pearupyrouue ¢ PHOaq yenoseka. Kaxkaas u3 3TUX BOCBMHU KJIETOUHBIX JIMHUI CEKpPETHUPOBAJIA
UMMYHOTJIOOYJIHHBI yenoBedeckoro m3oruna IgGlk, u Bce CyOKIOHMPOBAIM ABAXKIBI IyTEM
IPEeebHOIO PA3BEACHUS AU MOJNY4YeHUs] CTAOWJIBHBIX KJIETOUHBIX JIMHUH (OZXHOPOAHOCTDH >
90%). Ha3BaHMs KJIETOYHBIX JIMHHUI U COOTBETCTBYIOIMUE C-KOAOBbIE 0003HAUEHUS TPUBEICHBI
B Tabmuue 1. Kaxnayro KJIeTOUHYH JIMHUIO 3aMOPAXKMBAJIH B HMCCIIENOBATENbCKHX KJIETOYHBIX
Oankax Ha 12 GaKOHOB, XPaHUMBIX B JKHIKOM a30Te.

Ponurtenbckue kieTku, coOpaHHBIE W3 JIYHOK 24-JTYHOYHOH KYJbTYPaJbHOH YaIIKH
KaXJTOH M3 BOCBMU KJIETOYHBIX JINHUM, ObUH nepenans! B rpynny Molecular Biology B 18.02.99
IUTSL TPAHC(EKIIMH U TOTIOJIHUTENIBHOTO OIPEEICHUs XapaKTEPUCTHK.

Tabmuua 1: O6o3naueHus kierounsix JuHuil Gen TNV

HaszBanue C-xonoBoe 0003HAYEHHE
GenTNV14.17.12 C414A
GenTNV15.28.11 C415A
GenTNV32.2.16 C416A
GenTNV86.14.34 C417A
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GenTNV118.3.36 C418A
GenTNV122.23.2 C419A
GenTNV148.26.12 C420A
GenTNV196.9.1 C421A
3axyoueHue

Cmusiaue GenTNV mpoBonwiIM ¢ UCMOJNb30BAHHEM CIUIEHOLIMTOB THOPHUIHOW MBILIH,
UMEIOIIEel TPAHCTeHbl BapHaOEeNbHOW W KOHCTAHTHOW OOJIACTeH aHTUTEN YeJIOBeKa, KOTopas
Obula MMMyHHU3MpOBaHa pekoMOMHaHTHBIM @PHOo desnoBeka, MONYyYEHHBIM B KOMITAHUH
Centocor. ITlonydanum BOCEMBb IOJHOCTBEO 4YeJlOBeYeCKHX, pearupyrommx Ha PHO-ambdha
MOHOKJIOHANBHBIX aHTUTeNn IgG m3otuma IgGlk. Pomurenbckue KieTOYHbIE JUHUH ObUTH
nepenanbl B rpynmy Molecular Biology nisi manmbHelimnero omnpeneneHHs XapaKTEPUCTUK H
paspabotku. OOHO W3 3TUX HOBBIX YEJOBEUECKUX AHTHTE] MOXKHO HCIOJIb30BATh B
NPOTHBOBOCTIAJIUTEIBHOM ~ TIpenapare,  Ojaromaps  NOTEHIHAIbHOMY  MPEUMYILIECTBY
YMEHBLICHNS UMMYHOT'€HHOCTHU 1 aJUNIEPTHUECKUX OCJIOKHEHUH 1o cpaBHEeHUIo ¢ Remicade.
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IIpumep 4: KionupoBaHHWe M TNOATOTOBKA KJIETOYHBIX JIMHUHN, 3KCHPECCHUPYHOLINX
yenoseueckoe anTureno k PHOq

Ceognass mH(popmanms. bbpuio 0OHapyeHO, YTO MaHeNb W3 BOCBMH YEJOBEYECKUX
MOHOKJIOHAJIbHBIX aHTUTeN (MAT) ¢ obo3HaueHneM TNV cBs3bIBaeTCs ¢ MMMOOHMIH30BAaHHBIM
®HOq yenoBeka ¢ O4EBUIHO BHICOKOH aBUAHOCTBIO. BBIIO MOKa3aHO, YTO CEMb U3 BOCBMH MAT
s dexTuBHO OOKHPYIOT cBsi3biBaHKe 4enoBedeckoro ®HOo ¢ peKkOMOMHAHTHBIM PELENTOPOM
k ®HO. Anamuz nocnenosarenpHOocTu JIHK, xonmpyromieli ceMb MAT, MOATBEPAMII, YTO BCE
MAT UMeJTH 4eJIOBEYECKHE V-obnacru. ITocnenoBaTenbHOCTH JIHK TaKKe
NPOIEMOHCTPUPOBAIIH, YTO TPU Mapbl MAT OBUIM WAECHTUYHBI APYT APYTY TaK, YTO HCXOIHAS
NaHeNIb W3 BOCBMH MAT coaepikaja TOJbKO HYeThIpe Pa3IUYHbIX MAT, OOO3HAYEHHBIX Kak
TNV14, TNV15, TNV148 u TNV196. Ha ocHOBaHMM aHAIM3a BBIIBJIEHHBIX aMHHOKHCJIOTHBIX
MOCJIEIOBATEIBHOCTEN MAT M Pe3yJIbTaTOB MO AaHHBIM 1o Heirpammsamun @HOo in vitro s
nanpHeimero uccnenosanus oronpanu MAT TNV148 u TNV 14.

ITockonbKy mpu moucke nmo 6as3e JaHHBIX OCTATOK MPOJIMHA B MOJIOKEHUH 75 (kapkac 3) B
Tsokeno nenu TNV148 nHe Obul oOHapyskeH B 3TOM TOJOXXEHUH B JPYTHX YeJIOBEYECKHX
aHTHUTENAaX TOW JK€ TMOArpymmbl, ObUI TpoOBeNeH caliT-HampaBieHHbI MytareHes JIHK nmns
KOIUPOBAHMUsI OCTaTKa CEpHHA B STOM IIOJIOKEHHH, YTOOBI OH COOTBETCTBOBAJ H3BECTHBIM

KapKacHBIM TOCJIE0BATENBHOCTSM € 3apObIIeBOl TMHUN. MoanduunupoBaHHOE CEpUHOM MAT
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obo3Hauamu kak TNV148B. IIP-ammumdunuposannyo JIHK, xomupyromyoo BapuabenbHbIe
obnactu Tspxenoi u nerkoit neneit TNV148B u TNV 14, kioHHpPOBaaN BO BHOBb ITOJyUEHHBIE
SKCIIPECCHOHHBIE BEKTOPbI, OCHOBAHHBIE HA HEABHO KJIOHUPOBAHHBIX N€HAX TSKEJION U JIErKOH
uenel apyroro uenosedeckoro MAT (12B75), ommcannoro B 3asBke Ha mareHT CIIA Ne
60/236,827, nogannoit 7 okTsiOpst 2000 r., o3arnasnenHoi «IL-12 Antibodies, Compositions,
Methods and Uses», onyOmukoBanHOl kak WO 02/12500, koTopasi HMOJHOCTBIO BKJIFOYEHA B
HACTOSIIUI TOKYMEHT IyTeM CChUIKH.

Knetku P3X63Ag8.653 (653) wmu kierku muenombl Mbimen Sp2/0-Agld (Sp2/0)
TPaHCHULUPOBATN COOTBETCTBYIOIIMMHU SKCIPECCHOHHBIMU IJIA3MUIAAMH TSDKEJIOW U JIETKOW
Lerel ¥ OTCEHBAJIU IMOCPEICTBOM JIBYX LHMKJIOB CYOKJIOHUPOBAHUS KJIETOYHBIX JIMHUH, MOJyYast
BbICOKHE YpoBHU peKoMOMHAHTHBIX MAT TNV148B u TNV14 (rTNV148B u rTNV14). Ouenku
KPUBBIX pOCTAa M CTAaOWJIBHOCTH NPONYKIMH MAT C TEYEHHEM BpPEMEHH I1OKa3ajH, 4YTO
TpanchuupoBanubie  053-kiaoHBl  C466D um  C466C  crabmiapHO — MPOAYLUPOBAIN
npubmmutensio 125  ‘v/mn MAT  TNVI148B B oTpaboTaHHBIX  KyibTypax, a
TpanchunmpoBanubie  Sp2/0-ximoHsl  1.73-12-122  (C467A) crabunbHO NPOXYLHUPOBAIH
npubnusutensHo 25 ‘v/Mn MAT rTNV148B B oTpaboTaHHBIX KyJIbTypax. AHaJOTHYHbIE
aHaMM3bl TMOKa3anu, 4to TpaHchuuupoBaHHbl Sp2/0-knon C476A mpomyuuposan 18 ‘r/mn
rTNV14 B oTpaOOTaHHBIX KYJIBTypax.

Beenenne. Panee Obuto MOKa3aHO, YTO NaHENb M3 BOCBMU MAT, MOJNYYEHHBIX OT
UMMyHH3UpOBaHHbIX  denosedeckuM  @PHOo  mbmmeit  GenPharm/Medarex  (reHotun
HCo012/KCo5), cBsizbiBaercst ¢ ®HOaq, 4enoBeka W MMeET MOJHOCTBIO UYEJIOBEYECKUN HM30THUIT
IgG1 xanma. [{ns ompeneneHust B mpuMmepax MAT HAcTOSIIEr0 H300peTeHHs] BO3MOXKHOCTH
Hannuusa PHO«-He#Tpanusyomell akTHBHOCTH HCIIOJIBb30BAJIA NTPOCTON aHAIU3 CBSI3bIBAHUS U
OLIEHMBAJIM UX CIOCOOHOCTD OsokupoBath cBsazbiBanne @PHOO ¢ peKOMOMHAHTHBIM PELENTOPOM
®HO. Ha ocHOBaHMU 3THX pe3yJbTaTOB AaHHBIX O mocienosarenbHocTH JIHK u onpenenenus
XapaKTePUCTUK in Vitro HECKOJNbKUX MAT IS JajbHEHMIIero OnpeneyeHus] XapaKTepUCTUK
otoupamu MAT TNV 148.

ITocnenosarenbnoctn  JIHK,  komupyromme  MAT  TNVI148,  kionuposany,
MOIU(PHUIMPOBATH I BCTPAUBAHHS B SKCIPECCHOHHBIC BEKTOPBI T'€HOB, KOTOPBIE KOIHPYIOT
NpUeMJIEMbIe KOHCTAHTHBIE YYaCTKH, BHEAPSUIM B XOPOLIO OXapaKTEPHU3OBAHHBIC KIETKH
MBIIIHHBIX MUENOM 653 u Sp2/0 u oTcenBany TpaHCHULMPOBAHHBIE KIETOYHBIE JINHUY, TIOKA HE
BBIABIISUTH CYOKJIOHBI, KOTOpble mpoayumpoBamd B 40 pa3 Oonbine MAT, 4eM HCXOIHAsS
rHOpUAOMHAs! KJIETOYHAS JIMHUS.

Matepuaiiel U CiocoObl

Pearentsl u kierku. Pearenr TRIZOL Obut mpuoGperen y kommanmu Gibco BRL.
IIporennaza K Opuia monydena ot kommanuu Sigma Chemical Company. OOpartHyro
TpaHckpunraszy npuodperanu B komnanuu Life Sciences, Inc. IHK-nmonumepasy Taq nmonyyanu
ot kommnanuu Perkin Elmer Cetus mim Gibco BRL. Pectpukunonssie ¢pepMeHThI mpuodperanu y
New England Biolabs. Habop st ouncrku QIAquick PCR npuoOperanu y kommannu Qiagen.

Habop nnsa caiit-HanpasnenHoro mytareHe3a QuikChange Obln mpuoOpeTeH y KOMIIAHUU
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Stratagene. HaOope! nnst monyuenus mununpenaparos riasmun Wizard u naru6urop PHKa3
RNasin mpuobperanun B kommanuu Promega. Ilmanmerst Optiplates Obun nproOpeTeHbl y

12575
Hon 6pi1 npuodperen y komnannu Amersham. CoznaBaemble Ha 3aka3

kommnanun Packard.
OJIUTOHYKJIEOTHABI npuoOperanu y kommnaHuu Keystone/Biosource International. Hassanws,
UIeHTU(PUKALIMOHHbIE HOMEpPa U TIOCJIEAOBATEIbHOCTH OJUTOHYKJIEOTHIOB, HUCIOJIb3YEMBIX B
naHHOW padore, MokazaHbl B TabauLe 2.

Tabmuna 2. OMUroHyKJIEOTH b, UCTIONb3yEeMble Ui KJIOHUPOBAHUS, KOHCTPYHUPOBAHUS
WJTH OTIPEAENICHHsI TIOCIIEA0BaTEIbHOCTU reHOB MAT TNV

AMUHOKHUCIIOTHI, Koaupyemble onuronykieorunaoM 5'14s u HuH-J6, mokasanel Han
NOCJIEIOBATEIbHOCTBIO. AMHHOKHUCIIOTHBIN OCTaTOK «M» mpencrasisier coOOi KOJOH Hadaja
TpaHcnsauuu. IloguepkHyThle mocnenoBaTeNbHOCTH B onuronykieoruzaax 5'14s u HuH-J6
obo3HauaroT calTel pectpukuuu BsiWl u BstBI coorBercrBenno. Cremn B HuH-J6
COOTBETCTBYET TIpaHHUIE 5K30H/MHTPOH. Cleayer OTMETHTb, 4YTO  OJIMTOHYKJIEOTH/BI,

MOCJIEI0BATENBHOCTD KOTOPBIX COOTBETCTBYET MUHYC-HUTH, 3allUCaHbl B OpueHTanuu 3'-5".
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Hazeanue ua TTocnenoBaTeALHOCTD
HG1-4b 119 3'-TTGGTCCAGTCGGACTGG-5' (SEQ ID NO:10)
HG1-5b 354 3'-CACCTGCACTCGGTGCTT-5' (SEQ ID NO:11)
HGlhg 360 3'-CACTGTTTTGAGTGTGTACGGGCTTAAGTT-5'
(SEQ ID NO:12)
HGI1-6 35 3'-GCCGCACGTGTGGAAGGG-5
(SEQ ID NO:13)
HCK1-3E 117 3'-AGTCAAGGTCGGACTGGCTTAAGTT-5'
(SEQ ID NO:14)
HuK-3'Hd 208 3'-GTTGTCCCCTCTCACAATCTTCGAATTT-5'

(SEQ ID NO:15)

HVKRNAseq 34 3-GGCGGTAGACTACTCGTC-5'
(SEQ ID NO:16)

BsiWI MDWTWS I
(SEQ ID NO:17)

5'14s 366  5-TTTCGTACGCCACCATGGACTGGACCTGGAGCATC-3'
(SEQ ID NO:18)

5'46s 367  5-TTTCGTACGCCACCATGGGGTTTGGGCTGAGCTG-3'
(SEQ ID NO:19)

5475 368  5-TTTCGTACGCCACCATGGAGTTTGGGCTGAGCATG-3'
(SEQ ID NO:20)

5'63s 369  5-TTTCGTACGCCACCATGAAACACCTGTGGTTCTTC-3'
(SEQ ID NO:21)

573s 370 5-TTTCGTACGCCACCATGGGGTCAACCGCCATCCTC-3'
(SEQ ID NO:22)

TVTVSS BstBI
(SEQ ID NO:23)

HuH-J6 388 3'GTGCCAGTGGCAGAGGAGTCCATTCAAGCTTAAGTT-S'
(SEQ ID NO:24)

Sall MDMR YV (SEQ ID NO:25)

LK7s 362 5-TTTGTCGACACCATGGACATGAGGGTCC(TC)C-3'
(SEQ ID NO:26)

LVgs 363  5-TTTGTCGACACCATGGAAGCCCCAGCTC-3'
(SEQ ID NO:27)

T K VD I K (SEQID NO: 28) Afl2

HuL-J3 380

3'CTGGTTTCACCTATAGTTTG/CATTCAGAATTCGGCGCCTTT
(SEQ ID NO:29)

V148-QC1 399 5'-CATCTCCAGAGACAAT{CCAAGAACACGCTGTATC-3'
(SEQ ID NO:30)

V148-QC2 400  3-GTAGAGGTCTCTGTTAaGGTTCTTGTGCGACATAG-5'
(SEQ ID NO:31)
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IMonywyanu omuH (IaKOH C 3aMOPOKEHHBIMH KJIETKAMHU MBIIIHHONW MHUEJIOMBbI 653.
@dakoH pasMOpPaKUBAIM HA 3TOT k€ A€Hb M pazMHoxanu B T-duakonax B cpene IMDM, 5%
FBS, 2 MM rnyramuna (cpena). OTH KJIETKH IOIAEPKUBAIN B HENPEPBIBHOM KyJIbTYpe A0
TpancunupoBanusi yepe3 2-3 Hemenu npu nomomu JJHK anturena x ®HO«, ommcanHoil B
HacrosieM JoKyMeHTe. HekoTopble KyJabTypbl coOMpanu 4yepe3 5 CYTOK IOCie OTTauBaHUS,
ocaxkmanu ueHTpudyrupoBaHueM u pecycneHauposaiu B 95% FBS, 5% DMSO,
anuKBOTUPOBAIH B 30 (hIIAKOHOB, 3aMOPAXKUBAIM M XPAHWIN ISl JAJIbHEHIIEro MPUMEHEHUs.
AHaJNOTUYHBIM 00pa3oM MOJyYad ONWH (PJIAKOH C 3aMOPOKEHHBIMH KJIETKAMHU MBIIIHHON
muenoMbl Sp2/0. PnakoH pa3MOpakKUBAJIH, TOATOTABIMBAIN K HOBOH 3aMOPO3KE, KaK OMHCAHO
BBILIE, ¥ XPAHWJIHN 3aMOpOXKeHHbIe (pyakoHBl B MOpo3uibHbIX Ookcax CBC AA u AB. DOtu
KJIETKH Pa3sMOPAKUBAIM U HCIOJNB30BAIM sl Bcex TpaHcdeknmit Sp2/0, OmMHMCaHHBIX B
HACTOSLIEM IOKYMEHTE.

Anamm3 Ha wuHrubupoBanue cBs3biBaHMs @®HO ¢ penenrtopom. CynepHaTaHTHI
rHOpPUIOMHBIX KJIETOK, conepkamue MAT TNV, UCIoNb30BajIi Ui aHAIHU3a CIIOCOOHOCTH MAT
610KHpOBaTh CBs3bBaHHE ' I-MeueHoro ®HOO ¢ peKOMOMHAHTHBIM THOPHAHBIM GEIKOM
peuenTopa k @PHO p55-sf2 (Scallon et al. (1995) Cytokine 7:759-770). Ha nnanmerstr Optiplates
nobasmsimun 50 pS55-sf2 B kxoHuentparmm 0,5 ‘r/mnm B PBS, 4TOOBI MOKpBITH NYHKH, U
UHKYOHpoBanu B TeueHHe omHoro 4aca npu 37 °C. ['oroBunm cepuiiHble pa3BeneHUs BOCBMU
cynepHaTaHTOB KJIeTOK TNV B KpPyrJIOAOHHBIX 90-JlyHOUHBIX IJIAHILIETaX C HCHOJIb30BAHUEM
PBS/ 0,1% BSA B xauectBe pasbasurens. CynepHaTaHT KIETOK, cozxepkamuii MAT k IL-18,
MCIOJIb30BAJIM B KAU€CTBE OTPULATEIbHOIO KOHTPOJIS, & TAKOMH ke CynepHaTaHT aHTuTen K I1L-18
¢ nmobasnenneMm cA2 (xumepHoe antureno k ®PHO, Remicade, marent CIIIA Ne 5,770,198,
MIOJTHOCTBIO BKJIFOYEHHBIH B HACTOSALIMM AOKYMEHT IYyTEM CCBUIKH) HMCIIOJNB30BAIN B KauecTBE
TOJIOKHTENBHOTO KOHTpos. = I-meuennbii ®HOw (58 ‘Kio/'T, D. Shealy) noGasmsm k 100 ‘i
CynepHaTaHTa KJIETOK ¢ KOoHe4HoW koHueHtpauuein ®HOa 5 ur/min. Cmech mpenBapuTeIbHO
uHKyOupoBamu B TeueHue oxHoro uaca npu KT. Ilmanmerer Optiplates ¢ HaHeCEeHHbIM
MOKPBITUEM TPOMBIBAJIM JJISl yIOAJeHUs: HecBsi3aHHOTO pS5-sf2 u B mmanmerst Optiplates

125I—CI)HOOL/cyHepHaTaHT kieTtok. Yepes 2 u npu KT mnnanmers

nepeHocunu 50 ‘1 cmecu
Optiplates Tpwxabl npombiBain PBS-Tween. JloGasisuiu 100 ‘n peaktuBa Microscint-20 u
OTIpeAEeNIAM YUCIIO UMITYJIbCOB B MUHYTY C UCIIOJIb30BaHUEM ramma-cuerdnka TopCount.
Avmymdukanus V-reHoB u aHanmuz nocienoarenbHoct JIHK. Kietku rubpumomsr
npombiBaM onuH pa3 B PBS, a 3arem nobasmsmiu pearerr TRIZOL nns momrorosku PHK.
Komiuectso kinerok or 7 X 10° zo 1,7 X 10’ pecycnenauposand B 1 mn TRIZOL. ITpobupku
SHEPTUYHO BCTpsIXUBaH nocie nodasienus 200 Mk xmnopodopma. [Tpodsr nieHTpudyrupopanu
npu 4 °C B Tteuenue 10 muHyT. BomHyro a3y mepeHOCHIN B HOBYKO MHKPOLEHTPH(]YKHYIO
npoOUpKy U NOOABISTN PaBHbIM 00beM n3onponaHosa. [IpoOupKH SHEPrUYHO BCTPSXHUBAIH H
MHKYOMpPOBaIN TpU KOMHATHOH Temmepatype B TedueHue 10 muHyT. Brmociencreum kieTku
uertpudyruposamu npu 4 °C B reuenne 10 munyT. Ocanok ogHOKpaTHO npombiBaiu 1 mi 70%
5TAHOJA U KPAaTKOBPEMEHHO BbiCylIMBanu B BakyymHol cymuiake. Ocagxku PHK

pecycnenaupoBasii B 40 mxn obpaborannHoit DEPC Bombel. KauectBo mnpemaparoB PHK
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onpexnensi myteM (ppakauonuposanus 0,5 Mk B 1% araposnom rene. [lo ucnonszosanus PHK
XPaHWIN B MOPO3UIIbHON KaMepe npu temmnepatype -80 °C.

Jns nonyuenus k/IHK Tsoxenoil u nerkoil nenei nojydain CMECH, KOTOPBIE COAEPKAIU
3 mxa PHK u 1 Mkr onuronykieoruna 119 (tskenas nenb) wnu onuronykieoruna 117 (nerkas
nenb) (cM. Tabmuny 1) B oobeme 11,5 mxi. Cmeck nnkyOuposanu npu 70°C B Teuenue 10 MUHYT
Ha BOXASHOH OaHe, a BIIOCIENCTBMM OXJIAKAAIM Ha Jibny B TeueHue 10 munHyT. Ilomyuanu
OTAETBHYI0 CMECh, COCTOSINYI0 U3 2,5 Mk 10-kpaTHOro Oydepa oOpaTHO# TpaHCckpunTasel, 10
mMka 2,5 MM dNTP, 1 mxn obpartHol Tpanckpunrasbl (20 enunui) u 0,4 Mki1 UHrubutopa
pudonykiieasbl RNasin (1 eqununa). 13,5 Mk a1oit cmecu modapisuiu K 11,5 MK OXJiaxKIeHHOM
cmecu PHK/onuronykineotun 1 MHKyOHMpPOBAJM PEAKIMOHHYIO CMeCh B TeueHne 40 MUHYT MpH
42 °C. BrnocnenctBum peakiuoHHyr cmechb cuHTe3a kKJIHK xpaHunm no ucmnonb3oBaHusl B
MOpo3mIbHON Kamepe mipu -20 °C.

Heounmennsie k/IHK Tsxenol u jerkoil ueneil UCnoib30BaIM B Ka4€CTBE MATPULL JJIst
[MIP-amMmmudukanuyu  MOCIENOBATEIBHOCTEH,  KOOUPYIOIIUX  BapuaOeapHYH0  OOJIACTb.
OnHOBpEMEHHO TECTUPOBAIM IIATH MAap OJHUIOHYKJIeoTHAOB (366/354, 367/354, 368/354,
369/354 u 370/354, Tabnuna 1) Ha ciocobHOCTH npaiiMuposath amiundukanuo JJHK Tsoxenoit
uern. Jle mapsl onuronykieotunos (362/208 u 363/208) OnHOBpEMEHHO TECTHUPOBAIM Ha
cnocobHocTh mpaiimupoBath ammumudukamuro JHK gerxkoii wmermu. IIHP mnposommmu ¢
ucnons3oBanueM 2 enunul Taq JJHK-nonmumepasst PLATINUM™ gricokoii Tounoctu (HIFI) B
obmem obbeme 50 mxi. Kaxknmas peakyoHHast cMech BKIHO4ana B ceOs 2 MKJI PeaKLMOHHOM
cmecu kIHK, no 10 nmone xaskgoro onuronykieoruna, 0,2 MM dNTP, 5 mxn 10X 6ydepa HIFI
u 2 MM cynbdara maraus. [Iporpamma Tepmouukiepa Obuta cienyroimeii: Temmneparypa 95°C B
TedyeHue 5 MuHyT, 3ateM 30 muknoB (94°C B Teuenue 30 cexyHn, 62°C B Teuenue 30 cexyH[,
68°C B Teuenue 1,5 MuHyThI). BoCnencTBUN BBIMOMHSIIN KOHEYHYIO UHKyOaruio npu 68 °C B
TeueHue 10 MUHYT.

s moaroroBku IIIP-nponykroB ana npsimoro cekBeHuposanus JJHK ux ounmanu c
ucnoyp3oBanueM Hadopa QIAquickTM PCR Purification Kit B cOOTBETCTBUU € MPOTOKOJIOM
npomsBomutensi. JIHK smompoBamu w3 HEeHTPUYKHOH KOJOHKH, HCIONB3ys S0 MK
CTEPHJIbHOW BOJBI, a BIOCJIEACTBUU BBICYIIMBAIN 10 00beMa 10 MKJI C MOMOIIBIO BaKyyMHOM
CYLIMJIKM. 3aTeM TOTOBHIIM peakLUOHHble cmecu 1Uisi cekBeHuposaHus JIHK, conepxkamue 1
MKJI oumineHHoro npoaykra IILP, 10 MkM onuronykineoTunHoOro mnpariMepa, 4 MKJI TOTOBOU
peakuonHol cmecu BigDye TerminatorTM u 14 Mk cTepuiIbHON BOJBI 10 00mIero oorema 20
Mk IIpogykter IIIIP TspkenbIX  Lenel, TOJNyYEeHHbIE C  HMCIOJB30BAHMEM  Mapbl
OJIUTOHYKJIEOTHUAOB 367/354, CEKBEHHUPOBAIM C HCIMOJBb30BAHHEM  OJIMTOHYKJICOTHUIHBIX
npatimepoB 159 u 360. IIpoayktel 1P nerkux nemnei, nojydyeHHbIE ¢ UCIOJb30BAHUEM MapPbI
OJIUTOHYKJIEOTHAOB 363/208, CeKBeHHPOBAIU C UCTIOIB30BAHUEM OJUTOHYKJICOTHIOB 34 u 163,
IIporpamma TepmouLuKiepa IJIsi CEKBEHUPOBAHMs MpeacTaBisiia cobor 25 umkioB (96°C B
teueHue 30 cekyHa, 50 °C B Teuenne 15 cexynn, 60°C B TeueHne 4 MUHYT) C MOCIENYIOIIUM
BbIIepkiBaHUeM B TedeHue Houu npu 4 °C. IIpoaykTel peakuuu (PpakLUOHHUPOBAIU uepes3

MOJIMAKPUJIAMUIHBIN TeJib U AeTeKTUpOBaNU ¢ ucronb3zoaHnueM [IHK-cexkBenaropa ABI 377.
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CaiiT-HanpaBieHHbIH MyTareHes JJisl 3aMeHbl aMUHOKHUCIOTBHL. OIWH HYKJIEOTHI B
nocnenosatenbHocTH JIHK BapuabenpHol obnactu Tskenoit nermm TNV 148 usmensun, 9ToObl
3ameHnTh Pro”” ocTaTkoM cepuHa B MAT TNV148. bpum pa3paboraHel U 3aKa3aHbl
KOMILUIEMEHTapHble OJUTOHYKJIeoTHAb 399 u 400 (tabmuma 1) 11 Takoro M3MEHEHUs C
UCIIONIB30BaHUEM criocoda caiT-HampasieHHOro mytarenesa QuikChange™ B COOTBETCTBUM C
onucaHWeM Tpou3BoauTeNs. JIBa OJIMIOHyKJIeOTHAA CHadana (pakuuoHupoBanu uepes 15%
NOJIMAKPUIAMUAHBINA Telb U OYHMINAIU OCHOBHBIE MOJIOCHL. Peakuum MyTareHe3a IpOBOAMIIU C
ucnojip3oBanueM 6o 10 Hr, mubo 50 Hr rmasMumHON MaTpuipl Tsokenor menu TNV 148
(p1753), 5 mxn 10-kpatHOTO peakipoHHoro oydepa, 1 Mk cmecu dNTP, 125 Hr npaiimepa 399,
125 wr mpaiimepa 400 u 1 mxn JIHK-nonumepassr Pfu. JloGaBisiiv CTepuiibHYIO BOMY IS
nosenenus odmero oobema 10 S0 M. BriocnencrBuu peaknMOHHYKO CMECh HHKYOHPOBAJIH B
TEPMOLIMKJIEpE, 3amporpaMMupoBaHHOM Ha uHKybammoo npu 95°C B Tewenuwe 30 cekyHI,
BITOCJIEZICTBUM MPOBOAWIM UK 14 pa3 ¢ mocnenoBareapbHbiMU HHKYOanusimu: 95°C B TeueHue
30 cexyHn, 55°C B Teuenue 1 MunyThl, 64°C B TeueHue 1 MuHyThl U 68°C B TeueHue 7 MUHYT,
3areM 30 °C B Teuenne 2 munyT (1 mukin). Jlaaable peakiuu Obun pa3paboTaHbl 11 BKIFOUEHUS
MYTAar€HHbIX OJIMTOHYKJEOTHAOB B HJAEHTUYHBbIE @O OCTaJbHbIM [apaMeTpaM BHOBb
CHHTE3MpOBaHHble Tua3Muabl. Jlnsg wm30aBneHuss oT ucxonmHbIX miasmuny TNV148 mpobsl
unkyouposanu nipu 37°C B Teuenue 1 yaca mocie nodaenenus 1 Mk 3HIOHYKIeassl Dpnl,
KOTOpas paclleruisieT TOJIbKO UCXOJHYI0 METHJIMPOBAHHYIO MiuasMuay. OIMH MKJ peakLMOHHOM
CMeCH BIIOCJIEACTBUU Hcmoib3oBanu ans Tpanchopmammu E.coli Epicurian Coli XL1-Blue
CTaHIAPTHBIMH  CHOCOOAMHM  TEIUJIOBOTO  INOKAa W TPaHC(OPMHUPOBAaHHBIE OakTepuw,
UCHTU(QHUIUPOBAHHBIE IIOCJIE I[0CEBA HA IUIAHIIETHl ¢ arapoM ¢ LB-amMnumuuimHOM.
ITna3mMugHBIE MUHUITPETIAPATHI TOTOBUJIH C UCTIOJIb30BaHuEM HabopoB Wizard™ B cooTBeTCTBUU
C MHCTpyKUMsiMH mnpousBomurens. Ilocie smoupoBaHust mpoObl w3 KonoHku Wizard™
mnasmuanayo JIHK ocaknanu 3TaHOfOM 1011 HOMONHUTENbHON ouncTku miuasmuaHon JIHK, a
BIOCJIEICTBUU pecyCreHaupoBain B 20 MKJ CTEpHJIbHON BOAbL BHoOCHeACTBUM BBIMOJHSIN
aHanmu3 mnocnenosarenbHocTe JHK st mpaeHTUUKAMKM TUIA3MUAHBIX KJIOHOB, HUMEROIINX
TpeOyeMoe W3MEHEHHWE OCHOBAHUWs, W Ui TOATBEP)KAEHUS TOrO, YTO B KOAMPYIOLIYIO
nocienosatesibHOCTb TNV 148 He ObuH CIy4aiiHO BBENEHBI APYTHe WU3MEHEHHsS B OCHOBAHHMSIX.
OnuH MKJ MiuasMuabl MOABEPrajd peakUMM LUKINYEeCKOrOo CEKBEHUPOBAHUS, MPOBOAUMOMN C
ucronb3oBaHueM 3 Mk cmecu BigDye, 1 Mk npsimoro mpatimepa pUC19 u 10 Mk crepriibHOR
BOJbI, UCIIOJIBb3Ysl T€ K€ NMAapaMeTPhl, YTO ONMKCAHBI B pasaene 4.3.

KoHcTpynpoBaHue 3KCIpeCCUOHHBIX BEKTOPOB M3 TeHOB 12B75. BhIMOMHAIN HECKOJIBKO
sTanoB ¢ pexomOmHaHTHOW JIHK 1y mosjydeHuss HOBOTO YelOBEYECKOrO 3KCHPECCHOHHOTO
BekTopa IgGl M HOBOro 4enOBEUECKOrOo OKCIPECCHMOHHOIO BEKTOpa Kamma W3 paHee
KJIOHUPOBAHHBIX T'€HOMHBIX KOMNHUH T€HOB TSDKEJIOW W JIETKOW Lened, xoaupyrommx 12B75
COOTBETCTBEHHO, KOTOpbIe omucaHbl B 3asBke Ha mareHT CIIIA Ne 60/236,827, monanHoit 7
okTsiOpst 2000 r., o3arnmaBneHHou «IL-12 Antibodies, Compositions, Methods and Usesy,
omybsimkoBaHHOUW mox HomepoM WO 02/12500, koTopasi MOJHOCTBIO BKJIFOYEHA B HACTOSIIHIA

JIOKYMEHT IyTeM cchUIKU. KoHeuHble BeKTOpBI ObUH pa3paboTaHbl ¢ BO3MOXKHOCTBIO MIPOCTOTO
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OJTHOSTAITHOTO 3aMEIIEeHUs] CYIIECTBYIOLINX IMOCIEeN0BaTeNbHOCTEH BapuabenpHONW O0NacTH Ha
moOyI0  COOTBETCTBYIOIIMM  00pa3oM  ckoHcTpyupoBaHHyro [IIP-ammmmduumposanHyro
BapuadeIbHYI0 00JIaCTb.

Hna momuduxanmu reHa Tsokenoit uenu 12B75 B mmasmume pl560  ¢parmeHt
BamHI/HindIII pa3smepom 6,85 T.m.H., copmepxaumii mpoMOTOp W BapuadenbHyr 00JacThb,
nepeHocwu u3 pl560 B pUC19 ¢ nonyuenuem pl743. bnaronaps MeHbleMy pasMepy 3TOM
TUIA3MUABI IO CpaBHEHMIO ¢ pl1560 mMoxHO ObUTO MCHOJB30BaTh MyTareHe3 QuikChange™ (c
UCTIONIb30BaHUEM OJUTrOHYKiIeoTHa0B BsiWI-1 u BsiWI-2) nnst BBemeHHs] YHUKaJIbHOTO CalTa
kyonupoBanust BsiWI HenocpencTBeHHO Ommke K S’ KOHIy OT CaiiTa MHULMALUH TPAHCISILIUU B
COOTBETCTBHUH C MPOTOKONIOM npousBoautessi. [logydennast miuasmuna Obuia Ha3Bana pl747. s
BBeieHus caiita BstBI Ha 3'-xoHen BapuabenbHOM obmacTu ObLT CO3aH 5'-OJIMIOHYKICOTHIHBIN
npaiimep ¢ caiitamu Sall u BstBI. JlanHblil npafiMep HCIOMB30Bad ¢ OOpaTHBIM MpaiMEPOM
pUC nns amrmumndukanun ¢parmenta 2,75 T. . H. 13 pl747. Bnocnencrsuu ¢pparmeHT oOpaTHO
KJIOHHpOBaU B caiT Sall mpuponHoro mpoucxoxkneHus: B BapuadenbHoit obmactu 12B75 u caiir
HindIll, B pesynaprare dwero Obul BHeApeH YHUKanbHBIA caiit BstBl. IlomyueHHbi
NPOMEKYTOUYHBIH BEKTOp, 0003HaueHHbIH pl750, MOkeT MpUHUMATh (pparMeHThl BapuadenbHOMI
obxnactu ¢ konamu BsiWI u BstBl. Iy mony4yennst Bepcuu BEKTOpa TSHKEJIOH e, B KOTOPOM
KOHCTaHTHas1 00JIaCTh TaK)Ke SIBIISIETCS MPOM3BOAHON oT reHa 12B75, BcraBky BamHI-HindIIl B
pl750 mnepenocmnu B pBR322, urolOer momyuuts caiit EcoRI mnocne caiita HindIIL
BnocnenctBun monydenHyro riasmuay pl768 pacmernsuin npu nomomu HindIII u EcoRI u
murupoBanu ¢ ¢pparmentom HindIII-EcoRI pasmepom 5,7 T.mH. u3 pl1744, nonyyanu cyOKIOH
nyTeM KJIOHHMpoBaHHUs Oompimoro ¢parmenra BamHI-BamHI w3 pl1560 B pBC. 3arem
nojydeHHyo muasmuay (pl784) ucnonp3oBanu B kadecTBe BekTopa ais ¢pparmentoB kJIHK
anturena TNV ¢ konuamu BsiWI u BstBI. beuta mpoBeneHa momonHuTenbHas pabora 1o
MOJIYYEHUIO 3KCIIPECCUOHHBIX BEKTOpPOB pl788 m pl798, xoTOphle BKIHOYAIOT KOHCTAHTHYIO
obnacte IgG1 u3 rena 12B75 u oTnuuaroTCs Ipyr OT Apyra TeéM, HACKOJBKO 0OJbInyko YacTh J-C
MHTpPOHA Tskesnon uenu 12B75 onu conepaxar.

Jns monudukauuu rera yerkod uenu 12B75 B mnasmune pl558 dparment Sall/AflIT
pa3MepoM 5,7 T.1L.H., conepxkaiuii mpomotop 12B75 u BapuabenbHyrO 00J1aCTh, EPEHOCHIU W3
p1558 B caiiter Xhol/AfIIl mnasmuasr L28. Jta HOBas mnasmuna, pl745, obecnieurnia MaTpuiy
MEHbBILIEro pasmepa ans craguu MytareHesa. Osuronykneorunabl (C340sall m C340sal2)
UCTIONB30BAJIH Uil BBEICHUSI YHUKAJIBHOTO caiita pecrpukiuu Sall Ha 5'-xoHUIE BapuabenpbHON
obnactu mocpencresoM mytareHe3a QuikChange™. TlonydeHHBI NPOMEKYTOUHBIH BEKTOD
(p1746) umen yHukanbHble caiitel pectpukumu Sall u Aflll, B koTOpele MOryT OBITH
KJIOHHPOBaHbBI ()parMeHThl BapuadenbHOro y4yactka. JIrobol ¢pparmMeHT BapuabesbHOM 00IacTH,
KJIOHUPOBaHHBIA B p1746, MpeAnouTUTENbHO COENUHSIETCS ¢ 3'-TIOJIOBUHON IeHa JIETKOHN LEMNu.
Jlis mojy4eHus peCTPUKLIUOHHOrO (parMeHta w3 3'-MOJNIOBUHBI T'eHa Jierkod mermu 12B7S5,
KOTOPBIM MOXHO HCIHOJB30BaTh i1 3TOM 1enu, onuronykiaeotunsl BAHN-1 u BAHN-2
OTXKHMTaJIU JIPYT C APYroM ¢ OOpa3OBaHHEM IBYXLEMOYEYHOI'O JIMHKEPA, COAEPIKAIIEro CAMThI

pecrpuxkuuu BsiW1, AflIl, HindIl u Notl, 1 umeroiyie KOHIBI, KOTOPbIE MOXKHO JIMTUPOBATh B
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caiitel Kpnl u Sacl. Jlanublii nuHkep knoHupoBanu mexay caitamu Kpnl u Sacl B pBC ¢
nojiyueHueM miuasmunabl pl757. @parment u3 7,1 T. m. H., copepKanii KOHCTAHTHYIO 00JacTh
nerkoit nermu 12B75, cosmanHbli mytem pacmeruieHust pl558 mpu momomm  AflIl, ¢
nocienyoumum dactTudHbiM pacineriennemM HindlIll, knonupoBamm mexny caiitamu Aflll u
HindII p1757 ¢ nony4yennem pl762. JlaHHast HOBas Iia3Mua coiepskaja YHUKAJIbHbIE CaNThI
ans BsiWI u AflIl, B kotopeie Moxer ObiTh nepenecen (parment BsiWI/AfIIL, conmepkammmii
IPOMOTOP | BapuadeNbHble yU4acTKH, C 00bEAMHEHNEM JBYX MOJOBUH I'eHa.

Knonuposanue k/JIHK u cOOpka 3KCIPECCHOHHBIX IUIa3MUA. Bce peakiMOHHBIE CMECH
s OT-TIILP (cm. Beime) oOpaGareiBaniu  pepmentom Klenow myisi  JOMONHUTETBHOTO
3anonHenust koHoB JIHK. ITLP-¢parMeHTsl TsKENONW LenHu pacUieruisuld PeCTPUKLIMOHHBIMU
¢depmentamu BsiWI u BstBl u Bnociencteuu kjaoHupoBasn Mexnay caditamu BsiWI u BstBI
wiasmuabl 128 (L28 ucmonp3oBai, MOCKOJIBKY MPOMEKYTOUHBIH BEKTOp Ha ocHoBe 12B75
p1750 eme He Obut monyueH). Ananu3 JIHK-mocnenoBaTenbHOCTEH KIOHUPOBAHHBIX BCTaBOK
MOKAa3aJl, YTO MOJIyYEHHbIE KOHCTPYKThI ObUTH MpPaBMIIbHBIMH 1 4TO B Xone IIIP-ammumdpukanmn
omnOkn He ObutM BHeceHbl. Ha3HaueHHbIE WACHTU(HUKALMOHHBIE HOMEpa ISl AaHHbIX L28-
TIa3MUIHBIX KOHCTPYKTOB (st TNV 14, TNV1S, TNV148, TNV148B u TNV196) nokaszaHsl B
tabmmue 3.

Bcrasku BsiWI/BstBI most Tsoxeneix neneit TNV14, TNV148 u TNV148B nepenocumnu
u3 BekTOopa L28 BO BHOBb IOJIyYEHHBI IPOMEKYTOUHBIH BekTOp, pl750. Hasnauennsle
UICHTH(QHUKAIIMOHHBIE HOMEpa JaHHBIX NMPOMEXKYTOUHBIX IUIA3MHUJ NPUBENEHbI B Tabnuie 2.
OTOT 3Tan KJIOHUPOBAHUSA M MOCHEAyHLue 3Tanbl He BeimonHsaau 11 TNVIS u TNVI196.
BapuaOenbHple 00macTH BIOCIEACTBUM TNEPEHOCHJIM B JIBA Pa3HBIX YEJIOBEYECKUX BEKTOPA
skcrpeccun IgGl. Jlns mepenoca BapuabenbHbIX 00JacTeil B paHee HCIOJb30BaHHBIN BEKTOP
IgG1, pl04, or Centocor wucmonb3oBanmu pectpukuuonHslie ¢epmenTsl EcoRI m HindIIL
ITony4yeHHble SKCHPECCHOHHBbIE IUIa3MHIbL, KoTopble koaupyior IgGl ammorunma Gm(ft),
obozHauamu pl781 (TNV14), p1782 (TNV148) u pl783 (TNV148B) (cm. Tabmumy 2).
BapuabenbHbie 001aCTH TakKe KJIOHHPOBAIH OJIKE K 5”-KOHILYy OT KOHCTaHTHOH obnactu IgGl,
nojiyaeHHoi u3 reHa 12B75 (GenPharm). 3Tu 3KCpecCHOHHBIE TIA3MHU/IBI, KOTOPBIE KOTUPYIOT
IgG1 annoruna G1lm(z), Takke nepevncieHsl B Tadaume 3.

Tabmuua 3. UneHTndukamoHHble HOMEpa IIA3MHU AJIST PA3JIMYHBIX TUIA3MH]] TSKENbIX
U JIETKUX Lenei

Bexrop L28 wmnmu Bexktop pBC mpencrasmstor coboit kioH ucxonHod k/IHK anTuTena.
BcraBku B JaHHBIX [JIa3MUAAX MEPEHOCWIN B HEMOJHBIA BEKTOpP Ha oOcHOBe 12B75 nmns
MOJIyYeHHs] IPOMEXXYTOUHBIX I1a3MuA. B pesynbrare ofHON AONOJHUTENBHON CTa Uy NepeHoca
NOJIy4aJl KOHEYHbIE SKCIIPECCHOHHBIE TUIA3MUIbI, KOTOpPblE JUOO BHEAPSIN B KJIETKU IOCIE
JVHeapu3auuy, JUO0  HCMONB30BAIM  JJsI  OYMCTKH BCTAaBOK T'€HOB MAT  mepen

TpanchunupoBanuem kieTok. (ND) = He BBITOIHSIN

Gm(f+) Glm(z
128- IIpomexyTouHass IJKcHpeccHOHHasi JKCINPECCHOHHASA

BEKTOpPHAasI
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MAT IJIAZMHAA maazmuaa (M) maasmuaa (UJ1) maazmuaa (M)
(1)
Taxcenvie yenu
TNV14 pl751 pl777 pl781 pl786
TNV15 pl752 (ND) (ND) (ND)
TNV148 p1753 pl778 pl782 pl787
TNV148B p1760 pl779 pl783 pl788
TNV196 p1754 (ND) (ND) (ND)
pBC-BexTopHas IpomesxxkyTounas JKcnpecCHOHHAS
maazmuga (U1 miaasmuga (MJ1) miaazmuaa (M)

Jleekue yenu

TNV 14 p1748 pl1755 pl1775
TNVI15 p1748 pl1755 pl1775
TNV 148 p1749 p1756 pl1776
TNV196 p1749 pl1756 pl1776

ITponykter IILP nerkux wnemeil paciierysuin pecTpukIMOHHbIMH (epmeHtamu Sall u
Sacll u BnocnencTsuu kioHupoBanu Mexay cadtamu Sall m Sacll mmasmuaer pBC. [lBe
pa3UYHbIE BEPCHH JIETKUX LeNeH, OTIMYA0IIHecs OMHON aMUHOKHCIOTON, ObUTH 0003HAYEHBI
p1748 u p1749 (tabnuua 2). Ananu3 nocnenosarenbHoctedl JIHK moareepaun, 4to naHHBIE
KOHCTPYKTBI IMEJTH MpaBHIbHBIE MochenoBareabHocTH. Briocnencreun gparmentst Sall/AflIl B
p1748 u p1749 xnonuposanu mexay caiitamu Sall u AflIl npomeskyrounoro Bekropa pl746 ans
nonyyeHus: pl755 u pl756 coorBercTBEHHO. DTHU 5'-NOJOBUHBI I'€HOB JIETKOM LIENH 3aTeM
COeAUHSIH ¢ 3' -OJIOBHHAMH T'eHa nyTeM nepeHoca pparmenToB BsiWI/ASII u3 p1755 u p1756
BO BHOBb INOJIYYEHHBIH KOHCTPYKT pl762 ¢ mony4eHueM KOHEUYHBIX 3KCIPECCHOHHBIX IIa3MUJ
p1775 u p1776 coorBercTBeHHO (TabaHLa 2).

Tpancdekurnu KIeToK, CKpUHUHT U cyOksIoHHpoBaHue. Beero mposenu 15 tpanchexumii
KJIETOK MBIIIMHON MHEJIOMBI Pa3IMYHBIMU Tua3MuaaMu skcnpeccun TNV (cm. Tabnumy 3 B
paznene «Pe3ynpTaTsl 1 0OCyKAEHNEY). ITH TpaHCPEKINH pa3nndainch ciaenyromum: (1) Opum
oM KJeTku-xossea Sp2/0 wnm 653; (2) Obula oM KOHCTaHTHas OONAcTb TSDKENOW Lenr
koaupoBaHa mpenbiaymuM BekTopoMm IgGl Centocor MM KOHCTAHTHOH OOJIACTBIO TSIKENIOH
uenu 12B75; (3) smsutock u MAT TNV148B, TNV148, TNVI14 unu HOBOW KOMOWHAIMEH
HC/LC; (4) 6buta nu JJHK nuHeapu3oBaHHOHN TUIA3MHION WM OYHWIIEHHON BCTaBKOW TIeHA
aHTuTeNa; U (5) HaJTMYUEM WM OTCYTCTBHEM IOJHOH nocienosarenbHOCTH HHTpoHA J-C B rene

Tsbkeno 1nenu. Kpome TOro, mNOBTOPSsUIM HECKOJNBKO TpaHC(EKUuil, 4YToObI TOBBICHTH
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BEPOSITHOCTb CKPHHHUHTA OOJIBIIOT0 YHUCIIA KIIOHOB.

Knetku Sp2/0 u 653 tpanchummposanu cmecrro JJHK Tsixenoii u nerkoii neneii (o 8-12
‘T KaKaast) MyTeM 3JIEKTPOIOPALIMH B CTAHIAPTHBIX YCIOBUAX, Kak onucaHo panee (Knight DM
et al. (1993) Molecular Immunology 30:1443-1453). [lnsa Tpancdexuuii c Homepamu 1, 2, 3 u 16
COOTBETCTBYIOLIME SKCIPECCUOHHbIE TUIA3MUABI Nepea TpaHC(eKIeld JTHHeapu30Ball IyTeM
paciieruieHusl pecTpUKUMOHHBIM (epmerToM. Hanpumep, pectpukunonssie dpepmentsl Sall u
NotI ucnonb3osanu nis nuHeapusauuu TNV 148B nnasmuns! Tsokenoit nenu pl783 u nnazmunab
nerkoii uernu pl776 coorBercTBeHHO. [Jlnsi  ocranmpHbix TpaHchekuuit  JIHK-BcTaBky,
cofepiKallfe TONbKO TeH MAT, OTAENSIM OT IUIa3MHIHOTO BEKTOpa IyTeM paclierIeHUs
IUIa3MUA TsDKENoN 1enu ¢ nomoinbio BamHI u mnasmun nerkoi nenu ¢ nmomombio BsiWI u
Notl. BriociencrBuu reHHble BCTABKH MAT OUHINAIHN C TIOMOLIBIO 3JeKTpodopesa B arapo3HOM
renie u ounmmaromux cmon Qiex. Knerku, TpaHnchuIMpOBaHHbIE OUHINEHHBIMH BCTABKAMU T'€HOB,
OJHOBPEMEHHO TpaHcuumposamu 3-5 ‘T JHMHeapu30BaHHON muiasmuasl pSV2gpt (pl3) B
KaueCTBE MCTOYHMKA CEJIEKTUBHOrO Mapkepa. Ilocne snekTponopanuu KieTKu BbICEBAIN Ha 96-
JyHOYHBIE KyJIbTypanbHble maHmersl B IMDM, 15% FBS, 2 MM riyramuHa 1 MHKYOHPOBAJIH
npu 37°C B unkyOarope ¢ 5% CO,. Yepe3 aBoe cyTok nodasysin paBHbIE 00beM IMDM, 5%
FBS, 2 MM rnyramuna, pearest ans cenexiuu 2X MHX (1 X MHX=0,5 ‘r/mn mukodenonoBoi
KHUCJIOTHI, 2,5 ‘T/MJI THIOKCaHTHHA, SO ‘T/MJT KCAHTHHA), U IUIAHIIETHl MHKYOUPOBAJIU B TEUCHHE
TOTIONTHUTENBHBIX 2-3 Helelb 0 00pa30BaHMs KOJOHU.

Krnetounbsle cymepHaTaHThl, COOpaHHBIE M3 JIYHOK C KOJIOHHMSIMH, AHAJIU3UPOBAIN Ha
yenoBeueckuit IgG meromom TtBepnodasnoro MDA, cormacHo omucanuio. Ecimu KOpoTko,
pa3NuYHbIE Pa3BENEHHs CYNEPHATAHTOB KJIETOK MHKYOMpOBaiU B 96-JyHOYHBIX IJIAHIIETAX AJIS
EIA, noKpBITHIX MOJUKJIOHAJIBHBIM KO3bUM aHTHUTENIOM K uenoBedeckoMmy Fc-¢pparmenty IgG u
BIIOCJICICTBUM  CBsI3aHHBbIM  uenoBeueckuii IgG  oOHapykuBajiu €  UCIOJIb30BAHHUEM
KOHBIOTHPOBAHHOTO C IIENOUHOM (ocdaTa3oli ko3bero anturesa k yenaosedeckomy IgG(H+L) u
COOTBETCTBYIOLIMX LIBETHBIX CyOCcTparoB. CTaHmapTHbIE KpHBBIE, IJIsI KOTOPBIX B Ka4yeCTBE
CTaHJapTa HCIOJIb30BAJM TAaKOE€ K€ OYHUINEHHOE MAT, UYTO U H3MepsieMOe B CyIepHaTaHTax
KJIETOK, CTPOWIM IJIs1 Kaxknaoro ruaHimera EIA nans mpoBeneHus: KOJWYECTBEHHOIO aHalM3a
yenoeueckoro IgG B cymeprHarantax. KieTku KOJOHUIA, KOTOpbIE, TO-BUAUMOMY,
NPOAYyLMpPOBaIN B OCHOBHOM uenoBedeckue IgG, mepeceBanu B 24-ITyHOYHBIE IUIAHIIETHI JJISI
JOTIOJIHUTENIBHOTO ~ OTNPEIeNIeHUs] TPOAYKUMHM B  OTPabOTaHHBIX KYJbTypax, a 3aTeM
UICHTU(QUIUPOBAIH HAHOOJIee MPOAYKTUBHBIE POIUTENLCKUE KIIOHBI.

Pongutenbckue  kJIOHBI ¢ HauOonbiieHd  MPOAYKIHEH  CYOKJIOHHPOBAIH  JIJIst
uneHTHQUKaIUU CyOKJIIOHOB C OoJbIneidl MpoAayKuued M AJisl MONydeHHst Oojiee TOMOT€HHOM
KJIeTOYHOM JIMHUK. Ha 96-1yHOYHBIE MIIAHINETHI AJI1 KyJIbTUBUPOBAHUS TKAaHEH CEsIA MO OJHOU
KJIETKE Ha JIYHKY WJIU I10 YeThIpe KJIETKHU Ha JyHKy B cpeae IMDM, 5% FBS, 2 MM rnyramuHa,
1 X MHX wu unkyOuposanu npu 37°C B unkybatope ¢ 5% CO, B teuenue 12-20 mHeil no
nposiieHus1 koJoHui. CynepHaTaHTbl KJIETOK cOOHMpanu W3 JIYHOK, COAEpIKALINX IO OFHOM
KOJIOHUU Ha JIYHKY, U aHAJM3UPOBAIU C MOMOLIBIO TBepaodaszHoro MDA, kak OnMucaHO BBHILIE.

OtoOpaHHble KOJOHMHU TepeceBajd Ha 24-JyHOYHbIE IJIAHLIETHI M IO3BOJIIM KYJbTypam
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oTpaboTaTh, MOCIE HYEro HASHTHOUUIUPOBAIN HauOOJee NPONYKTUBHbIE CYOKJIOHBI IyTEM
KOJIMYECTBEHHOIO ompeneneHus ypoBHed IgG uenoBeka B cymepHaTaHTax. JTOT MPOLECC
MOBTOPSUIM TIOCJIE BTOPOTO IIMKJIA CYOKJIOHUPOBAHHS OTOOPAaHHBIX CYOKJIOHOB IepBOro nukia. B
Ka4eCcTBe KJIETOYHBIX JMHUN AT pa3padoTKu oTOMpaNn Hauyqlne CyOKJIOHbBI BTOPOTO LIUKJIA.

Omnpenenenue XapakTEPUCTHK KJIETOUHBIX CYOKJIOHOB. OTOMpany Hauty4lire cyOKJIOHBI
BTOPOrO ILMKJIa M CTPOMJIM KpUBBIE pOCTa Jid OLEHKHM YPOBHEH MNpoAyKUUU MAT H
XapakTepUCTHK pocTa KieTok. Bo ¢uakonsr T75 3acenBanmu mo 1 X 10° knerox/mn B 30 M
IMDM, 5% FBS, 2 MM rnyramuna u 1X MHX (unu OecchiBOpOTOUHOM cpenbl). OTOupasu
anukBOThI 110 300 MKJ ¢ UHTepBajamMu 24 4 U ONpenessan MIIOTHOCTD JKUBBIX KJIETOK. AHAIN3bI
MPOAOJIKAIN IO T€X MOP, NMOKA YUCJIO JKUBBIX KJIETOK HE OKa3bIBaJoCh MeHee 1 X 10° K1eTOK/MIL.
CoOpaHHble aUKBOTBI KJIETOYHBIX CYIEPHATAHTOB AHAJU3UPOBAIM Ha KOHLIEHTPALHIO
NPUCYTCTBYIOLIMX aHTUTEN. AHamu3bl MetogoM TBepaodasHoro HPA mpoommiu ¢
UCToNb30BaHUEeM B KadecTBe craHmaproB rINVI48B wmm rTNV14 JG92399. O6pasus
UHKYOMpoBamu B TeueHue | yaca Ha turaHmerax it MPA, MOKPBITBIX MOJHMKJIOHAJIBHBIM
KO3bUM aHTUTENIOM K uenoBedueckomy Fc IgG u cBsazanHoe WMAT, 0OHapyXUBaIH
KOHBIOTHPOBAHHBIM € IIEJIOYHOU (ocdaTa3oil KO3bUM aHTHTEJIOM K denoBeueckomy IgG(H+L),
B pazBenenuu 1:1000.

Jna AByX KJIETOYHBIX JIMHUI Takke MPOBOAMIM aHAIW3 Pa3sHbIX KPUBBIX poOCTa AJis
CpPaBHEHHUsl TEMIIOB POCTa B MPUCYTCTBUU PA3JIMYHBIX KOJNYECTB peareHrta s cenekimu MHX.
Knerounsie nuaun C466A u C466B pasmopaxuBaiu B cpene 6e3 MHX (IMDM, 5% FBS, 2
MM riyTaMuHa) U KyJbTHBHPOBAJIH B TEYEHHUE JIBYX JTOMOJIHUTENbHBIX 1HEel. BriocnencTsum obe
KJIETOUHbIE KyJIbTYpPbl AEIWIM HA TPU KyJIbTYpbl, KOTOpble He coaepxanu MHX, copepkanu
0,2X MHX wm 1X MHX (1X MHX=0,5 ‘r/mMn MuUKO(pEHOJOBOM KHUCIOTBI, 2,5 ‘T/MI
runokcanTuHa, 50 ‘r/mu kcantuna). Yepes neHp B cBexkue (uakoHsl T75 BbICEBaIN KYJIbTYPBI €
HAYaIbHOMN MWIOTHOCTHI0 1 X 107 KJIETOK/MIT M [OACUHMTHIBAIM KJIETKH C UHTepBajtamu 24 yaca B
TE€YEeHHEe ONHON Henmenu. AJIMKBOTHI JJI MPONYKUUH MAT He cobupamu. s stux oOpasios
BBIYHUCIISUTA BpeMsl YIBOCHHUS C UCTIONb30BaHuEM (popmyiibl, peacrasienHoi B SOP PD32.025.

BBINONHSIN TOTIOJHUTENIbHBIE UCCIENOBAHUSA Il OLEHKU CTaOWJIBHOCTH TPORYKIIHH
MAT c TeueHreM BpeMeHu. KynpTypel BbIpaiuBain B 24-1yHOUHbIX IIaHierax B cpeae IMDM,
5% FBS, 2 MM rayramuHa ¢ peareHToM misi cenekumu MHX wmm 6e3 Hero. KymbTypsr
pa3nesul Ha CBEXHE KyJBTYPhl KaXKIBIH pa3, KOrAa OHH CTAHOBMIJINCH KOH(DIIIOHTHBIMHU, H
CTapbIM KyJbTYpaM JaBalld BO3MOXKHOCTb oOTpadotaTh. B 3TO Bpems orOupanm ajaukBOTY
cynepHatanta u xpaHwiu npu 4 °C. AIMUKBOTHI OTOMpau B TeueHHe nepuona 55-78 nueii. B
KOHIIE JAHHOTO TMepHoja CyNEepPHATAHThl TECTUPOBAJIM HA KOJMYECTBO MPHUCYTCTBYIOILErO
aHTHUTesNa, aHTuTeNnaMu Kk denosedyeckoMy Fc IgG, kak onucaHo Bbile.

PesynbraTe! 1 00cykaeHue.

Wurnbuposanune cszbiBanns PHO ¢ pekOMOMHAHTHBIM peLIeITOPOM

IIpoBomnIM MPOCTON aHANIM3 CBS3BIBAHUS, YTOOBI ONpPENeINTb, CIOCOOHBI JIU BOCEMb
MAT TNV, conepxamuxcs B CyNepHATaHTE KJIETOK TMOPHIOMBI, OJIOKHPOBATH CBS3BIBAHHE

®HOa ¢ peuentopoMm. Konuentpauuu MAT TNV B COOTBETCTBYIOIIMX CYNEPHATAHTAX KJIETOK
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CHavaJia ONpeNesiyii CTAHAAPTHBIM aHAIN30M MeTonoM TBepaodasznoro UPA Ha yenoBeueckuit
IgG. BrnocnencrBumn pexoMOMHAHTHBIA ruOpuanbii Oenok peuentop ®HO pS5/1gG, pSS-sf2,
HaHOCUIM Ha IuaHweTsl 1 EIA, u naBanu BO3MOKHOCTb 125I—MequOMy ®HOaq cBs3aThes ¢©
peuenTopoM pSS B mpuCyTCTBUM pa3audHbix kojgudecTB MAT TNV. Kak nokazano Ha @uwur. 1,
Bce, kpome oxHoro (TNV122) uz Bocbmu MAT TNV 3¢dexkTuBHO OIOKHPOBAIN CBS3bIBAHUE
®HOo ¢ peuentopom ¢ pS5. @akrudyecku, MAT TNV okazanuce 6onee 3¢p(HEeKTHBHBIMU C TOUYKH
3peHuss uHruOuposanusi ces3biBaHus PHOo, yeM MAT MOJOXUTENBPHOTO KOHTPOJs, CA2,
KOTOpble ObUIM J00aBIEHBI B CYMEPHATAHT THOPUIAOMBI OTPHLATENBHOTO KOHTPOJS. OTH
pe3yabTaThl OBUIM MHTEPIPETUPOBAHBI KakK Moka3biBarouine, 4ro MAT TNV  OnokupyroT
ounonornyeckyro akTuBHOCTE @PHOW B KJIETOYHBIX aHAIN3aX U in Vivo, H, CIEJOBATENIbHO, ObLTH
HEOOXOIUMBI TOTIOJTHUTENIbHBIC aHATU3bL.

Amnanus nocnenosarenbuoctu JJHK

ITonteepxnenue Toro, uro PHK koaupyroT uenosedeckue MAT

B xauectse nepBoii craanu xapakrepusanun ceMud MAT TNV (TNV14, TNV15, TNV32,
TNV86, TNV118, TNV148 u TNV196), koTopbie NMPOAEMOHCTPHUPOBAIN AKTUBHOCTh B TUIAHE
onoknpoBarnss @®HOo B aHanm3e CBSA3BIBAHUS C PELENTOPOM, W3 CEMH T'HMOPUIOMHBIX
KJIeTouHbIXx JuHWHA Beimensim  odmyro PHK. Brnocnencreum  kaxkaeiii  obpazeny PHK
ucnoap3oBanu s nonydeHus kJIHK Tsokenoil miam Jerkol Leneil 4eloBedYeCKOro aHTUTENA,
KOTOpAasi BKJIKOYaJa MOJHYI CUTHAIBHYIO MOCIEAOBATENBHOCTD, MOJHYK MOCIEN0OBATENbHOCTD
BapuadepbHON 00JIaCTH U YacTh MOCJIEAOBATEIbHOCTH KOHCTAHTHOH O0JIACTH KaXKAOro MAT. OTH
npoayktel-kIHK  Bnocnencteum  amrmumdunuposamun B [MP-peakumsx, a  IILP-
amruinunuposannyo JITHK Hanpsmyro cekBeHupoBaiu Oe3 MpenBapUTENbHOTO KIOHHPOBAHUS
¢parmenroB. CexsenuposanHass kJIHK Tsokenoit nenu Obita Oonee uem Ha 90% wuneHTHUHA
OJTHOMY M3 IISITU YEJIOBEYECKUX IN€HOB 3apOABILIEBON JIMHUU, NPUCYTCTBYIOLMUX y Mblmel, DP-
46 (®wur. 2). AnanornuHbiM obpa3om cekBeHupoBanuble kJIHK nerkoit uenu 6pumm Ha 100 wiu
98% MOEHTUYHBIMHU OJJHOMY U3 YE€JOBEUECKUX I'€HOB 3apOJbIIIEBON JIMHUU, TPUCYTCTBYIOIIUX Y
mbie (Pur. 3). DT pesynbraThl moaTBepskAany, 4ro Monekyssl PHK, TpanckpuOupoBaHHbIe
B k/IHK u cexBeHupoBaHHbBIE, KOIUPOBAIIN TSXKEJbIe LENH YeOBEUECKOro aHTUTENa U JIETKUe
e 4esioBedeckoro aHturena. Clenyer OTMETHTh, YTO, TIOCKOJIbKY BapuabenbHble 00JIacTH
6butn [THP-amMmugumMpoBaHbl ¢ UCHOIB30BAHUEM OJHTOHYKJICOTHIOB, KOTOPbIE KapTUPYIOTCS
Ha 5'-KOHIle MOCIeA0BaTEIbHOCTH, KOAUPYIOLIEH CHUTHAJbHYK IOCIENI0BATEIbHOCTb, NEPBbIE
HECKOJIbKO aMHHOKHCIIOT CHTHAJIBHOW IOCIENOBATEIBHOCTH MOTYT HE OBITh (haKTHUECKOM
MOCJIEIOBATENIbHOCTBI0 HUCXOAHBIX MpOAYKTOB TpaHcmsiuuun TNV, a mnpexacraBisars coOoit
(akTHUECKHE TTOCIENOBATENILHOCTH PEKOMOMHAHTHBIX MAT TNV,

VYHukangbpHble HelTpanusyouue MAT

Anammsel nocnenosatenpHocTell KJIHK nensix BapuabenbHBIX 00JaCTel KaK TSKENOMH,
TaK W JIETKOH Ierne kaxkmaoro MAT mokasamu, 4yto TNV32 wummentuden TNV1S, TNV118
uneHtnueH TNVI14 u TNV86 wunentuuen TNV148. Pesynprarel aHamus3a CBs3bIBAHUS C
peLenTtopaMu COOTBETCTBOBANIM aHanu3am nocnenosarenpHocTerd JIHK, 1. e. u TNV86, u

TNV 148 6b1mn npubnusutensHo B 4 pas3a 6onee s¢pdexrusubivu, yem 1 TNV118, u TNV14, B
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wiane OnokupoBanusi cesi3biBaHusi DPHO. CrenosarenvHo, mnocnenyoomas padora Obuia
cokycrpoBaHa TOJIbKO Ha ueThipex yHHKaIbHbIX MAT TNV, TNVI14, TNVI1S, TNV148 u
TNV196.

Poncteo 4yeTbipex MAT

Pesynpratel  ompeneneHus mnocnegosarenpHoct  JIHK — moxasanu, 4To reHsl
KOIUpyIomue Tsokesble nenu 4eteipeX MAT TNV, ObUiM BBICOKO FOMOJIOTUYHBI APYT APYTY, U,
NO-BUJUMOMY, KaXKABIA U3 HUX MPOUCXOAWI M3 OJHOTO U TOTO K€ I'€Ha 3apOABIIIEBON JIMHUU
DP-46 (®wur. 2). Kpome Toro, nockosibky Bce nmocienoarenbHoct CDR3 Tspkenoit nenu nMeroT
HACTOJIBKO BBICOKOE CXOJCTBO U OJUHAKOBYIO JJIMHY, a TAK)KE MOCKOJIBKY BCE OHU UCIOJB3YIOT
5K30H JO, OYEBHMIHO, UYTO OHM BO3HUKAKOT B pe3yJibTaTe OAHON mnepecTpoiiku reHa VDJ ¢
MOCJIEAYIOUITMMHA COMAaTHYECKUMH U3MEHEHUSIMH, OJlarofapsi KOTOPbIM KaKAoe MAT CTAaHOBUTCS
YHHKaJIbHBIM. AHanu3bl nocnepoBarenapHoctei JJHK mokaszanu, uto cpenn dyereipex MAT Obun
TOJNIBKO JiBa pa3HbIX reHa Jerkux wened (Pur. 3). Kogumpyromme mnocienoBaTenbHOCTH
BapuabenpHONH oOmactu Jnerkoii nemn TNVI4 u TNVIS wupeHTH4HBI Apyr Apyry W
peTpe3eHTaTUBHON TMOCJIEeOBATEIbHOCTH  3apONbIeBON JHMM U3 ceMmelictBa VI/38K
yejgoBeveckux Kamnma-ueneil. Kopgupyromue nocnenoBarenbHOCTH Jjerkord nenu TNVI148 u
TNV196 wuaeHTUuUHBl APYr APYry, HO OTJAUYAKOTCA OT IOCJEAOBATEJbHOCTU 3apObILIEBON
JIMHUY B IBYX HYKJIEOTHIHBIX MOJOKEHUsX (Pur. 3).

OnpeneneHHble aAMUHOKUCIIOTHBIE NTOCIE0BATEIbHOCTU YEThIPEX MAT BBIIBUIIU POACTBO
3TUX peanbHbIX MAT. Yerblpe MAT comepskaT 4deTblpe pasHble Tspkenble nenu (Pur. 4), HO
TOJIBKO JIB€ pa3Hble jerkue nenu (Pur. 5). Paznmuums mexny nocienosarenbHocTIMA MAT TNV
U TI0CJIeI0BATENbHOCTSIMU 3apOABILIEBON JIMHUA B OCHOBHOM OorpaHudensl goMeHamu CDR, HO
TPU TsDKENble LENH MAT Takke OTJIMYAIMCh OT IOCJIEAOBATEIbHOCTH 3apOJBIIIEBON JIMHUU
KapkacHbIX y4acTkoB (®ur. 4). B cpaBHeHMHM ¢ KapKacHBIMH OOJAcTSIMH aHTHUTENA,
KomupyemMbIMH 3apoppiieBoil quHuern DP-46, TNV14 6buto takum xe, TNV1S ornmyanoch
onHoi amuHokucioTol, TNV 148 ornuuanocs nBymst amuHokuciaoramu, a TNV196 ornuuanoce
TpeMsl AMUHOKHUCIIOTAMHU.

Knonuposanne k/IHK, caiir-cnennduuecknii myrtareHe3 u cOOpKa KOHEUHBIX
skcnpeccuoHHbx muasmun. Knonuposanue x/IHK. Ha ocnoBanum nocnenosarensHoctu JIHK
MMIP-aMmmugurpoBaHHBIX BapuadeTbHbIX 00JacTel ObUTH 3aKa3aHbl HOBBIE OJIMTOHYKJIEOTH/IbI
IUIA BBIMIOJIHEHUsT eme oxHoro mwkna IIIP-ammmmdukaumu nns amantanuu KOXUpPYROIIEH
MOCJIEIOBATEIbHOCTH, KIOHUPYEMONW B OKCIPECCHOHHBIE BEKTOPBI. B cilydae TspKeNnbIX Lienen
nponykTsl 3Toro Broporo uukia [P pacmernnsanm pecrpukiuonHeiMu Gpepmertamu BsiWI u
BstBI u xnonmpoBanu B 1ua3Muasbiii BekTop L28 (MpeHTH(UKALMOHHBIE HOMEpa IUIa3MHA
nokasaHbl B Tabnuie 2). B ciaydae nerkux nenei nponykTel Broporo uukia [P pacmernisum ¢
novompro Sall m Aflll m xnonupoBanmu B mmasmuzaHelii Bektop pBC. Bnocnencteum
WHIUBHUIYAJIbHBIE  KJIOHBI  CEKBEHMPOBAJIWM Il  MOATBEPXKIEHHs  TOro, 4YTO X
NOCJIEIOBATENIbHOCTH ObUIM  HIEHTHYHBI TPEAbIAYINEH IOCIeNOBATENbHOCTH, IONy4eHHON
NyTeM TMpsAMOro cekBeHupoBaHus mnpoayktoB IIIIP, 4ro mnosBonser BBIIBUTH HauOojee

pacnpOCTpaHeHan‘/i HYKJICOTUA B KAXKIAOM IIOJOXCHUHU B TMMOTCHUIHUAJIBHO rereporeHHof/'I
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MOMNYJISILUHA MOJIEKYJL.

Caiit-cnennpuyecknii myrarene3 aJs1 n3meHenust TNV148. Hensmenno HaOmonany,
yro MAT TNV 148 1 TNV196 Obutu B yethipe paza Oosiee 3(h(HEeKTUBHBIMU, YEM CIIEAYIOIIEe IO
s¢pdextuBHocTH MAT (TNV14), B mnane HelTpanusauuu Ouosorndeckoit aktusHocTu ®HOO.
OpnHako, Kak OMHMCAHO BBILIE, KAapKacHbIE MOCJIENOBATEIbHOCTH Tspkenon uenu TNV148 u
TNV196 ornuyanuck OT KapKacHBIX MOCIENOBATENbHOCTEH 3aponblimeBoli tuHun. CpaBHEHUE
MOCJENOBaTENbHOCTH Tspkenod nenu TNV148 ¢ npyrumMu  4enoBE€YECKUMM AaHTUTENIAMU
MOKa3aJI0, YTO MHOKECTBO IPYTHX YEJIOBEYECKHUX MAT CONep:KHUT ocTaTok Ile B monoxenuu 28 B
kapkace 1 (Y4uThIBaeTCS TOJBKO 3penasi MOCIeNOBATENbHOCTb), B TO BpEMsSl KaK B Ka4yeCTBE
ocratka Pro B mosnokeHuu 75 B Kapkace 3 HCIOJb30BAIM HEOOBIMHYIO AMHHOKHCIIOTY B 3TOM
MOJIOKEHUH.

AHanornuHoe cpaBHeHue il Tspkenod uenu TNV196  mnokasbiBaeT, uTO TpuU
AMHUHOKMCIIOTBL, KOTOPBIMH OHA OTJIMYAETCS OT IOCJIENOBATEIbHOCTH 3apOABILIEBON JIMHUU
KapKacHO# ob0nactu 3, MOryT ObITh peOKUMU B denoBedecknx MAT. CyIiecTByeT BO3MOXKHOCTD
TOro, 4ro us-3a 3tux paszmuuuid TNVI48 u TNVI196 MoryT cTraTe MMMYyHOI€HHBIMH IpHU
BBeneHUM 4enioBeKy. Ilockonbky antuTeno TNV148 umeno Toapko OAuH paccMaTpUBAEMBbII
AMHUHOKHCIJIOTHBIM OCTaTOK, M 3TOT OCTAaTOK, KakK TMOJIaraloT, SBISIETCS HEBAXKHBIM IS
ces3biBanuss PHOo0, WHCMONB30BAIM  METOAUKY CaWT-CHEMU(pUIECKOr0 MyTareHesa Ijis
W3MEHEHHS] OJHOTO HYKJIEOTHa B KOJUPYIOLIEH MOCIEeN0BATEIbHOCTU Tsikenon nenu TNV148
(B mazmuze p1753) tak, 4TO0OBI KOAUPOBATH OCTATOK Ser 3apOABIIIEBON JIMHUN BMECTO OCTAaTKa
Pro B nmonoxxennu 75. Ilonyuennas minasmunaa HaszBaHa pl760 (cm. Tabmuny 2). [TonyueHHbIl reH
u MAT HazBaiiu TNV 148B, uToOs1 oTninyark ero ot ucxonHoro reia TNV148 (cm. @ur. 5).

COopka KOHEYHBIX OJKCHPECCHOHHBIX TIUa3MHMA. bbulM NOATOTOBIEHBI HOBBIE
SKCIPECCUOHHBIE BEKTOPBbI AHTUTEJ, OCHOBAaHHBbIE HAa Ie€HaX TsDKEJON M jerkoil uemnei 12B7S5,
IPEeBAPUTENIbHO KJIOHUPOBAHHBIX KaK TE€HOMHblE (parMeHTbl. XOTS OBbUIM  IOJy4eHb
paznuynble TasMuabl skcnpeccur TNV (cm. Tabmauny 2), B KaKIAOM ciydae (GraHKupyromue
MOCJIEIOBATENILHOCTH CO CTOPOHBI 5'-KOHIIA, MPOMOTOP U WHTPOHHBIA 3HXAHCEpP MOJy4Yald U3
COOTBETCTBYIOLIMX TeHOB 12B75. B cnywae mmasMun Ajst 5KCOPECCUU JIETKUX LENel U3 reHa
nerkoii uenu 12B75 Taxke nonyyanu noiHbil HHTPOH J-C, KOAUPYIOLIYIO NOCIEI0BATENbHOCTD
KOHCTAHTHOH 00nacTv, ¥ (IaHKUPYIOIIYIO MOCIEIOBATEIPHOCTh CO CTOPOHBI 3'-KOHIA. B
cly4dae IIasMUA Uil 3KCIPECCUU TSDKENbIX LeNel, MO3BOJSIOIINX IMO0Jyd4aTb KOHEYHBIE
nponykTHBHbIE KieTtouHble JuHuUM (pl781 wm pl783, cM. HMXKE), TOCIENOBATENIBLHOCTH,
KOAMPYIOIIME KOHCTaHTHYIO oOmacte dejoseueckoro IgGl, momyuanu w3  paHee
UCTIONIB30BAHHOTO  3KcrpeccnoHHoro Bekrtopa (pl04) Centocor. BaxkHo oOTMETHTB, HTO
ONMCAaHHblE B HACTOALIEM JOKYMEHTE KOHEUHble NPOAYKTHUBHbIE KJIETOUHbIE JIMHHUU
skcnpeccupyroT apyroi amwiorun (Gm(f+)) MAT TNV, OTIIMYHBIA OT AJUIOTHIA HCXOIHBIX
nojy4deHHbIX n3 Tnopunomsl MAT TNV (Glm(z)). 3to cBsazano ¢ Tem, uto reH 12B75 Tsokenoit
1eny, nonydeHHslii ot mbimell GenPharm, kompmupyer ocratok Arg Ha C-xonue nomena CHI,
Torga kak skcnpeccuoHHbI BekTop IgGl-Centocor, pl04, xomupyer ocratok Lys B 3TOM

MOJI0KEHNHU. brimu MOJIYHYCHBbI APYTrUuc IjiaasMUuAbl AJiS SKCIPECCUHN TAXKEJIbIX ueneiﬁ (Haan/IMep,
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pl786 u pl788), B koropeix uHTPOH J-C, TOJHAs MOCIENOBATEIbHOCTh, KOIUPYIOINAS
KOHCTaHTHBIM Y4acTOK, U (pJIAaHKHPYIOLIasl MOCIENOBATENbHOCTh CO CTOPOHBI 3'-KOHIA ObLTH
nosiydyeHel W3 reHa 12B75 Tsokenoi wemu, HO KJIETOYHBIE JIMHUM, TPAHCPUIUPOBAHHBIC
JaHHBIMM T€HaMM, He ObUIM OTOOpaHbl B KauecTBe NPOAYKLHOHHBIX KJIETOYHBIX JIMHUH.
BekToppl ObutH TIIATENBHO pa3palboTaHbl i OOECHeYeHHs OJHOITAIHOIO KJIOHHUPOBAHUS
Oynymux [MP-ammmudunmupoBaHHbix V-00jacTeil, YTO TMO3BOJSAET TMOJYYUTh KOHEYHbBIE
3KCIPECCUOHHBIE IJIA3MUJIBL.

IMIP-ammmudunuposannyo kIHK BapuabenpHON 007aCTH NMEPEHOCHIIH M3 BEKTOPOB
L28 unmu pBC B BekTOpBI MPOMEKYTOUHON CTanuu Ha ocHOBe 12B75, kOoTOpBIE MpenoCcTaBisiIun
IPOMOTOPHYKO 00J1acTh U 4YacTh MHTpoHA J-C (uaeHTH(UKAIIMOHHBIE HOMEpA IJIa3MHUA CM. B
tabmuie 2). PecTpukimoHHbIe (parMeHThl, coxepkaiiue S'-TOJOBHHY T'€HOB AaHTHUTENA,
BIIOCJIEZICTBUM TEPEHOCUNIM U3 JTUX BEKTOPOB MPOMEXKYTOUHONH CTaAUMM B KOHEUHBIE
SKCIIPECCHOHHBbIE BEKTOPbL, MPEAOCTaBISIOIINE 3'-IIOJIOBUHY COOTBETCTBYIOLIUX TI€HOB C
o0pa3oBaHMEM KOHEYHBIX SKCIPECCHOHHBIX TUIa3MuA (MIEeHTH(PHKALINOHHBIE HOMEpa TUIA3MUJ
cM. B Tabnuue 2).

Tpanchekummn u CyOKJIOHHMPOBaHHME KIJIETOK. OKCIPECCHOHHBbIE IUIa3MHIBI JIHOO
JMHEAPU30BAIN MyTEM PaCLICTUICHHs PECTPUKTA3aMH, JINOO FeHHbIe BCTABKH AHTUTEIN B KKIOH
IUIA3MUZAE OYMINANN OT KapKacoB IUIa3Muabl. Kierkm wblimuHONW Muenomsl Sp2/0 u 653
Tpancumposanu npu nomomu JIHK Tsxenol m nerkoil nemed myTeM 3JI€KTPOIIOPALIH.
IIpoBoanIM MATHAALATE PA3JIUYHBIX TpaHCeEKIui, OoNpIIas 4acTh KOTOPBIX ObLIa YHUKAJIBbHOM
IO CIEAYIOLIUM IOKa3aTeNssM: AaHTUTEJO, KOHKPETHbIE XapaKTePUCTUKU TI'€HOB AaHTUTENA,
HaXOAWINCh JIM TeHbl HA JIMHEAPU30BAHBIX LEJIbHBIX IIA3MUAAX WM OYMIIEHHBIX TIEeHHbIX
BCTAaBKaX U IO JIMHUH KJIETOK-X035i€B (CBOJHBIE NaHHbIe B TaOauue 4). CynepHaTaHThI KJIETOK OT
KJIOHOB, YCTOHUYMBBIX K MHKO()EHOJOBOW KHCIIOTE, aHAJIM3MPOBAIN METOAOM TBEpAO(ha3HOrO
NDA na npucyrcTBue uenoeueckoro IgG M KONMMYECTBEHHO OLEHUBAIU C HUCHOJIb30BAHUEM
ounineHHoro rTNV148B nist HOCTpOEHHUs 3TaJOHHON KaTMOPOBOYHOMN KPUBOH.

Knetounsle muanu ¢ Haubonbuien npoaykuueit rTNV148B

Hecate Haubonee >(PGPEKTUBHO MPOAYLHPYIOIIUX POAMTENBCKUX JIUMHHE 653 mocne
TNV 148B-tpanchexkunn 2 (mpoayuupyromux 5-10 ‘T/Ma B oTpaOOTaHHBIX 24-TyHOYHBIX
KYJIbTYpax) CyOKJIOHHPOBAJIU JJIsi CKPUHMHTAa Ha OoJiee BBICOKONPOAYLHUPYIOIHE KIETOYHbIC
JUHUK W TIOJNydeHHs OoJjiee TOMOTE€HHOH MONyJsIMM KJIEeTOK. J[Ba cyOkJIOHa poauTenbcKon
e 2.320, 2.320-17 u 2.320-20 nponyuupoBain npudan3utenbHo SO ‘1/Mi1 B 0TpabOTaHHBIX
24-NyHOUHBIX KYJbTYpax, YTO TPEACTABISIO COOOW YBENHUEHHE B 5 pa3 IO CPaBHEHUIO C
poauTenbCckoi uHue. BTopoil uuki cyOKIOHNpOBaHUS CyOKJIOHNPOBaHHBIX JHHUN 2.320-17
2.320-20

ITokazaHbl HACHTU(UKALIMOHHBIE HOMEpA IJIa3MHJ TSDKEJIONH M JIETKOH Iernel, KoTophle
KOIUPYIOT Kaxknoe MAT. B ciydae TpaHC]eKIHii, BBIMOJHEHHBIX C HCHOJIb30BAHUEM
OUHUIIEHHbIX BCTABOK TIeHa MAT, B KauecTB€ MCTOYHMKA CEJIEKTUBHOIO Mapkepa gpt
ucnosp3oBau miasmuny pl3 (pSV2gpt). KoncranTHbie 00facT TSKENON Iend KOTUPOBAJIH

a00 TeM e HKCIPECCHOHHBIM BeKTOpoM denopeueckoro IgGl, koTopelii mpuMeHsu Ais
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KomupoBaHus —aHTuTena Remicade  («ctapweiiiy), nMOO  KOHCTAaHTHBIMH  OOJACTSMH,
comepxamumucss B reHe Tsokeno nernu (GenPharm/Medarex) 12B75 («HoBbiity). HI1/L2
O3Ha4YaeT «HOBOe» MAT, cocrosmee u3 Tsokeynon nemun TNV14 u nmerkodi memu TNV 148.
ITnasmunet p1783 u p1801 oTnMUAOTCS TONBKO TEM, HACKOJIBKO OONbILIYIO0 YacTh UHTpoHA J-C
cozepIkat ux reHsl Tspkesol nenu. CripaBa moka3aHbl HOMepa TPaHC(EKIni, KOTOpble 00pa3yoT
NepBOe YUCIIO OOIIMX HA3BaHUI KJIETOYHBbIX KJIOHOB. OmwucaHHble 3nech JauHuM rTNV148B-
nponyuupyromux kinerok C466 (A, B, C, D) u C467A mnosnydeHbl u3 TpaHCHEKIIHOHHBIX
HOMepoB 2 u 1 coorBercTBeHHO. TNV 14-nponyuupyroias knetounas aunus C476A nonydeHa
U3 HOMepa 3 TpaHCHEKIHH.

Tabnuua 4. CBogHBIE TaHHBIE MO TPAHCHEKLUAM KIETOK

Ne Tpancexum IInasmuabl HC JAHK
MAT HC/LC/gpt BEKTOP ¢opmar Sp2/0 653
rTNV148B 1783/1776 cTap. JIMHENH. 1 2
rTNV14 1781/1775 cTap. JIMHENH. 3 -
TNV148B 1788/1776/13 HOB. BCTaB. 4,6 5,7
rTNV14 1786/1775/13 HOB. BCTaB. 8,10 9,11
TNV 148 1787/1776/13 HOB. BCTaB. 12 17
rH1/L2 1786/1776/13 HOB. BCTaB. 13 14
rTNV148B 1801/1776 cTap. JIUHEHH. 16

Anamssl MetoioM TBepaodaszHoro MPA cynepHaTaHTOB OTpaOOTaHHBIX KYJbTYp B 24-
JYHOUHBIX IJIAHIIETaX MOKA3aJI1, YTO BCE 3TU CyOKJIOHBI BTOPOTO IHMKJIA MIPOU3BOMIIIN OT 98 1o
124 ‘v/mn, 4TO MO MEHbLIEH Mepe B 2 pa3 MPEeBHINATIO CyOKJIOHBI MEPBOrO LUKIA. ITUM 653
KJIETOYHBIM JIMHUSIM ObUTH MPUCBOEHBI C-KOMOBBIE 0003HAUEHUS, TOKa3aHHbIE B TaOIHIIE 5.

Tpu wnaubonee »>pGEeKTHBHO MNPOAYLUPYIOIIUE poaUTeIbckue JuHuM Sp2/0 U3
rTNV148B Tpanchexkuu 1 Obutn  cyOkymoHMpoBaHbL J[Ba mHKiIa CyOKJIOHUPOBAHMS
ponutenbckod JnuHUM 1.73 mpuBeNM K BBIABICHHIO KJIOHA, MPOAyLHpyromero 25 ‘1/mMa B
OTpaOOTaHHBIX KYJIbTYpax B 24-MyHOUYHBIX KyJbTypax. JlaHHas kierouHas jguaus Sp2/0 Obuia
obo3HaueHa kak C467A (tabanua 5).

Kunerounsie 1uHuu ¢ HanGoJbel npoaykuuei rTNV14

Tpu Haubonee >¢pdekTHBHO nNponyuHMpyroIUe poauTeNnbckue JuHuu Sp2/0 mocie
TNV 14-tpanchexunu 3 ObutH CyOKJIOHUPOBAHBI OJUH pa3. bbuto oOHApyKeHO, YTO CyOKJIOH
3.27-1 sBnsercs HamOosnee 3(PPEeKTHBHBIM NPOAYLEHTOM B OTPaOOTAHHBIX 24-JYHOUHBIX
KyJbTypax ¢ npoxykouei 19 ‘v/mu. JlanHast kierouHast juHusl Obuta obo3HaueHa kak C476A
(Tabmmma 5).

Tabmuua 5. CBogHBIE HaHHBIE IO OTOOPAHHBIM MPOAYLUPYIOIIUM KJIETOYHBIM JIMHUSAM U
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ux C-kozbl

ITepBas undpa Ha3BaHUI HMCXOAHBIX KJIOHOB YKa3blBa€T HAa TO, Ha KAKOH KJIETOYHOM
JUHUH TPOBOAWIHN TpaHchekuio. Bee onrcanHble B HACTOSIEM HOKYMEHTE KJIETOYHBIE JINHUU
¢ C-xomamu mostydanu myTeM TPaHC(HEKIHUH MOJHBIMHU TUIA3MHUIAMU TSDKEJION M JIETKOW Lemneid,

JIMHCAPU30BAHHBIMHU PECTPUKIUOHHBIMU (I)epMeHTaMI/I.

OpurunanbHas OtpadoranHas 24-J1yHOUHAS
MAT Ha3BaHue KJIOHA C xox Knerka-xo3sinu Ipoaykuus
rTNV148B 2.320-17-36 C466A 653 103 ‘r/mn
2.320-20-111 C466B 653 102 ‘r/mn
2.320-17-4 C466C 653 98 ‘r/mn
2.320-20-99 C466D 653 124 ‘t/mn
1.73-12-122 C467A Sp2/0 25 ‘v/mn
rTNV14 3.27-1 C476A Sp2/0 19 ‘v/mn

OmnpeneneHre XapakTePUCTUK CYOKJIOHUPOBAHHBIX KJIETOUHBIX JIMHHUH

Jns Oonee TOYHOrO OIpEHeNeHHs] XapaKTepPUCTHK pPOCTa KJIETOYHOW JIMHUM U
OTIpeNeNieHus] YPOBHEW NpOAYKUMH MAT B Oojee LIMPOKOM Macuitabe MPOBOAMIIM AHAIH3
KPUBBIX pPOCTa C HCIIONB30BAHMEM KyJIbTyp BO (uakoHax T75. Pe3ynbpraTel mokasanu, 4YTO
Kakaas W3 4eTbIpex KJIeTOouHbIX JuHUN (C466 nocturaia MHUKOBON IUIOTHOCTU KJIETOK B
muamasose ot 1,0 X 10° 10 1,25 X 10° K1eToK/MIT H MAKCHMABHOTO YPOBHS HaKOIUIEHUsI MAT B
nuanazoHe ot 110 no 140 ‘r/mn (Pur. 7). Hanporus, HanOonee 3¢pPpexTHBHO MPOAYLHPYIOLIHIA
cyOkson Sp2/0, C467A, nmocturan MHKOBOW IUIOTHOCTH KieTok 2,0 X 10° knerox/mn u
MaKCHUMaJIbHbIX YpOBHel HakomieHus MAT 25 ‘v/mn (Pur. 7). AHamu3 KpHBOH pocTa He
nposoaunu Ha rTNV14-nponyuupyromeii knerounoil muauu C476A.

brin mpoBeneH NOMOJHUTENBHBIN aHAIW3 KPUBOH poOCTa AJil CPaBHEHMs TEMIIOB POCTa
IPU PA3JIMUHBIX KOHLEHTpalusax peareHta misa cenekuun MHX. Dto cpaBHeHne ObUIO crenaHo
o mnocjenHuM HaOmroneHusM, 4To kKietku (C466, KynbTUBHpOBaHHbIE B oTCyTcTBHE MHX,
OYEBUJIHO, OBICTpEE pAaCTyT, YeM Te€ JK€ KJETKH, KYJbTHBHPOBAHHBIE MpPH HOPMATBHOM
kosmuectBe MHX (1X). TTocKoJIbKY IIUTOTOKCHYECKHE KOHLIEHTPALUU COSTUHEHHUH, TaKUX KaK
MUKO(EHONIOBast KMCIIOTA, KaK MPABHIIO, U3MEPSIOT MOPSAKAMU BEJIUYHHBI, OBUIO COYTEHO, YTO
UCTIONb30BaHUE Ooyiee HHM3KOW KOHHeHTpauun MHX MokeT NpuBOAUTE K 3HAYUMOMY
COKpAILEHUIO BPEMEHH YIBOEHHUS KJIeTOK Oe3 ymepda uisi CTaOMIBHOCTH MPONYKIUU MAT.
Knetounsie muann C466A n C466B KyJbTHBHPOBAIU B CIEAYIOIINX ycioBusax: 6e3 MHX, ¢
0,2X MHX wnnmu 1X MHX. Ilogcder *kUBBIX KJIETOK NPOU3BOAWIM C MHTEpBaJaMu 24 yaca B
TeueHue 7 nHel. PesynbTaThl mokaszanau 3aBUCMMYK0 OT KoHUeHTpauun MHX ckopocte pocta
kierok (@ur. 8). Knerounas nmunus C460A nemMoHCTpUpOBajia BpeMs yaBoeHus 25,0 gaca mpu
1X MHX, "o Bcero yumb 20,7 yaca 6e3 MHX. AHanoruuHbiM 00pa3oM, Uit KJIETOYHOH JTHHHUH
C466B Bpems ynsoenus coctaBuio 32,4 yaca npu 1X MHX, HO cocraBuio Bcero 22,9 gaca 6e3
MHX. Ba)XxHO OTMETHTb, UTO BpeMs yABOEHHUs 00enx KieTouHblX jquHuil npu 0,2X MHX 0s110
Oonee cxomHpIM ¢ HaOmonmaembiM npu KoHueHTparun 1X MHX (®ur. 8). Dtu nanHbIe
MOBBIIAIOT BEPOATHOCTH TOTO, YTO YBEJINYEHUS MPOAYKTUBHOCTH KJIETOK B OMOpeakTopax, A

KOTOPBIX BAXKHBIM IAPAMETPOM SABJIACTCA BPEMS Y ABOCHUA, MOXKXHO JOCTUYb IMPU UCIIOJIb30BAHU U
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menbinero koimuectsa MHX. Opnaako, XOTsI pe3ysibTaThl UCCIENOBAHHS CTAOMIIBHOCTH (CM.
HUKE) CBHIETENbCTBYIOT, 4TO KiieTouHasi uaus C466D cnocobHa cTaOMIIbHO MPOIYLIUPOBATH
rTNV148B B Teuenne no menowen mepe 60 nuen pnaxe B orcyrctsue MHX, uccinenosanue
CTa0MJIBHOCTH TaK)Ke MOKa3asio 0oJiee BHICOKHE YPOBHH NMPOAYKLUU MAT IPH KyJIbTHBUPOBAHUH
kJyeTok B npucyrctsun MHX no cpaBHeHuro ¢ orcyrcrsuem MHX.

Jnd OLeHKM NPOAYKUMM MAT pa3jauvHbIMM KJIETOYHBIMU JIMHUAMU B TEYECHUE
npubau3utensHo 60 AHEH NPOBOAMIM HCCIENOBAHUS CTAOWIBHOCTH B KYJIBTYPaxX, KOTOpBIE
colepXalu WKW He coaeprkaiu cenekunoHHbli peareHT MHX. He Bce kierouHbie JTMHUU
NOJJEP)KUBAIM  BBICOKMH ypoBeHb mnponykuuu MAT. Cmycts Bcero JBe Henelu
KYJIbTUBUPOBAHUS PONYKIMsA y KioHa C466A Oblna mpuOIU3UTENbHO Ha 45% MeHbIle, YeM B
Havane wuccnenoBanus. Ilpomykuus y kinoHa C466B Ttakke cymectBeHHO manana. OnHako
kioHbl C466C u C466D coxpaHsiu JOOBOJbHO CTa0WiIbHYHO mpoaykumtoo, rae C466D
JIE€MOHCTPHPOBAJI CaAMbI€ BBICOKHE a0COIIOTHBIE YPOBHH MpoayKuuu (@ur. 9).

3axioueHue

W3 nauanbHON maHenu W3 BOCBMHU 4dejoBeuecKUx MAT mpoTus uernosedeckoro PHOaq
Obuto BEIOpaHO aHTHTENO TNV148B B COOTBETCTBHH C HECKOJIBKHMMH KPUTEPHUSIMH, KOTOPBIE
BKJIFOUYQTH OEJTKOBYIO IMOCIEeNOBaTeNIbHOCTh U d(dexTuBHOCTh HelTpamm3anuu ®HO, a Taxke
TNV14. Tlony4anu kieTo4nble THHAH, npoayuupyromue conee 100 ‘r/mn rTNV148B u 19 ‘v/mn
r'TNV14.

IIpumep 5: MccnenoBanue Ha MbIIIax ¢ apTPUTOM C Ucnosib3oBaHueM anturen k ®PHO u
KOHTPOJIeH ¢ UCTIOIh30BAaHUEM OTHOKPATHOU OOJIFOCHOW MHBEKLINN

B Bospacte mnpubnusurenpHo 4 Hemenb SKCIepUMeHTalnbHble Mblmu T1gl197 B
3aBHCHMOCTH OT TOJIa M MAaccChl Teja ObUIM pacIpeneseHbl B OOHY M3 9 Tpynm JieueHus H
NIOJTIy4aJIi OIHY BHYTPUOPrOIIMHHYIO OommocHyo no3y PBS lynboexko (D-PBS) wiu antutena k
®HO nacrosimero uzodpererns (TNV14, TNV 148 unu TNV196) B noze 1 mr/kr wiu 10 mr/kr.

PE3VJIbTATBIL Ilpu ananuse macchl Tena Kak U3MEHEHHUS] OTHOCUTENBHO COCTOSIHUS JI0

BBEJICHUS JTO3bl JKUBOTHbIE, mojydaBimue 10 Mr/kr cA2, JeMOHCTPUPOBAIU YCTOHYMBO Oolee
BBICOKMI MPUPOCT MacChl Tejla, 4eM >KUBOTHBIe, nojydasiine D-PBS, B TeueHue Bcero
UCCJIEZIOBAHMSI. DTOT MPUPOCT MACCHI TejIa ObLT 3HAYMMBIM Ha B niepuon 3-7 Henenb. JKUBOTHbIE,
nojyuasmue 10 mr/kr TNV148, Ttakke NOCTHUranid 3HAYUMOTO YBEJIHMUYEHHs] MacChl Tena Ha 7
Henese uccnenoBanus. (cM. @ur. 10.)

Ha ®ur. 11A-C npencraBieHO MPOrpecCUpPOBAHKE TSHKECTH 3a00JIeBaHUS MO JTaHHBIM
uHaekca aptputa. UHmekc aptpura B rpymme, nonydaBiieii 10 mr/kr cA2, Obul HUXKE TIO
CPaBHEHHUIO C KOHTPOJBHOW rpymnmnoi, nonyudasmeld D-PBS, Hauunas ¢ 3 Henmenu u nanee Ha
NPOTSDKEHUH BCEH OCTaBLIEHCS 4acTH MccienoBaHus (Henens 7). YV JKUBOTHBIX, MOJNYYaBIInX |
mr/kr TNV14, u y :KUBOTHBIX, MOy4aBmuX | MI/Kr cA2, He HAOMIOAAIU 3HAYUMOTO CHUKCHHSI
uHnekca aprpura (Al) gepes 3 Henmenm mo cpaBHeHMIO ¢ rpymnmnoi, nonyvasiueii D-PBS. Tlpu
CPaBHEHMM Ka)KIOW M3 TPyNI ¢ APYTUMH, MONy4YaBIMMH cxonHble 103bl (10 mr/kr cA2 mo
cpaBHeHmto ¢ 10 mr/kr TNV14, 148 u 196), mexxay rpynnamu jiedeHus1, noixydaBmumu 10 mMr/kr,

He ObUI0 3HaUMMBbIX pasznuuuil. IIpu cpaBHeHnn rpynn jeuenus 1 mr/kr, nosa 1 mr/kr TNV148
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nokasaja cymecTBeHHO Oonee Hu3kuil Al, uem 1 mr/kr cA2 vepes 3, 4 u 7 Henenb. Al B rpymre,
nony4dasmeii 1 mr/kr TNV 148 Obut Takke CyIIECTBEHHO HIDKE, YeM B TpyIme, rnosy4asiuei 1
mr/kr TNV14, yepes 3 u 4 Hemenmu. Xots antutreno TNV196 neMoHCTpHpOBANIO 3HAYUMOE
cHkeHre Al BIJIoTe 10 6 Hexenw MccienoBaHus (IO CPaBHEHUIO C IPYNIOH, momydvaseit D-
PBS), antureno TNV 148 ObU10 €AMHCTBEHHBIM JIEYEHHEM C 10301 1 MI/KT, KOTOPOE COXPAaHSIIO
JIOCTOBEPHBIH AP PEKT MO 3aBEPLUICHUN UCCISTOBAHMUS.

ITpumep 6: MccnenoBanue Ha MbllIax ¢ apTPUTOM ¢ Ucnojb3oBaHueM anturen k ®HO u
KOHTPOJIEH B KAY€CTBE MHOTOKPATHBIX OOJFOCHBIX 703

B Bo3pacte mpubnusutensHO 4 HemeNb SKCIEpPUMEHTabHble MbIu Tgl97 Obuin
pacnpeneyneHbl B OAHY M3 8 TIpynn JE4YeHUs Ha OCHOBAaHMU MacChl Tela U MOJIy4ald
BHYTPUOPIOIINHHYIO OOJIOCHYIO 103y KOHTpoJbHOro mnpemnapata (D-PBS) wmm antutena
(TNV14, TNV 148) B noze 3 mr/kr (Henens 0). MHbeKLIMM MOBTOPSUIH ISl BCEX JKMBOTHBIX HA 1,
2, 3 u 4 Hemensax. D¢GPEKTUBHOCTh HCIBITYEMOrO Tpernapara OLEHHBaIH B rpymnmax 1-6.
OO0pa3ip!l CHIBOPOTKH, MOJYYEHHBIE OT JKMBOTHBIX TIPymIl 7 W 8, OLEHHBAIN HAa WHIYKIIHIO
UMMYHHOT'O OTBeTa U Ha (papmakoknHeTrnueckuii kiupernc TNV 14 wnu TNV 148 Ha Hepensix 2, 3
u4.

PE3VYJIbTATEL Ilpu ananmuse macchl Tejla Kak M3MEHEHUsS OTHOCUTENBHO YPOBHS JIO

BBEJICHUs TIpernapara 3HAYUMbIX OTJIMYHI HE ObLIO BbIIBICHO. JKWBOTHBIC, mojyd4asiine 10
MI/KT CA2, TEMOHCTPUPOBAIN YCTOWYMBO O0JIee BBICOKUI MPUPOCT MACCHI TeJla, YeM JKUBOTHBIE,
nony4dasmue D-PBS, B reuenne Bcero nccnenosanus. (cm. @ur. 12).

Ha ®ur. 13A-C npencraBiieHO MPOrpecCUpPOBAaHKE TSHKECTH 3a00JIEBAHHS 1O JTaHHBIM
uHzekca aprpura. MHaekc aptpura B rpymmne, nonydasiieid 10 mr/kr cA2, ObU1 CyLIECTBEHHO
HIDKE [0 CPaBHEHUIO C KOHTPOJIbHOM rpynnoi, nonayuasuieil D-PBS, nauunas ¢ 2 nHemenu u
Janee Ha TPOTSDKEHUUM BCeH ocraBlieiicss udactu uccinenoanus (Hemens S5). JKuBOTHBIE,
nojyuaBme | mr/kr wim 3 Mr/kr cA2, W JKUBOTHbIe, moayd4asmue 3 mr/kr TNV14, He
NPOIEMOHCTPUPOBAIM KAKOTO-THOO 3HAYUMOro cHuxkeHuss Al B Kakoi-1MOO MOMEHT Ha
NPOTSKEHUM MCCIEOBAHUS MO CPaBHEHHMIO C KOHTPOJIbHOM rpymmoi, nomydasmeidi D-PBS.
JKupotHbie, monyudaBmue 3 Mr/kr TNV148, neMOHCTpUpOBaiM 3HAYUMOE CHU)KEHHE I10
CpaBHEHHUIO ¢ rpymmoi, noiaydaBmedn D-PBS, nauunnas ¢ Hemenu 3 W BIUIOTh IO HEOEIH S.
Kusotnble, mony4aBmmue 10 MI/Kr cA2, AEMOHCTPHPOBAIN 3HAa4YNMOe CHIkeHHe Al mo
cpaBHeHHIO ¢ obenmu Oosee Hu3kuMu po3amu (1 mMr/kr u 3 mr/kr) cA2 Ha 4 U 5 Hemensix
UCCIIEIOBAHMS, a TaK)Ke 3HAYCHHE OBbLUIO TaKXKEe CYILIECTBEHHO HIDKE, Ye€M Yy JKHUBOTHBIX,
nony4aBmux TNV14, Ha 3-5 Henensix. XOTs1, MO-BUAUMOMY, MEKAY TPYIINAMH JIEUEHUs 3 MI/KT,
He ObUIO 3HauuMbIX pasnuuui, Al y KUBOTHBIX, mojydaBmmx JyedeHue 3 mr/kr TNV14, B
HEKOTOPBIX BPEMEHHBIX TOYKaX ObUI CYIIECTBEHHO BBIIIE, Y€M y JKUBOTHBIX, MoJy4aBmux 10
MI/KT, a >KUBOTHbIe, monydaBmue TNV148, He OTIMYAIUCh CYLMIECTBEHHO OT >KUBOTHBIX,
nosy4aBmux 10 Mr/kr cA2.

IIpumep 7: MccnenoBanue Ha MbIIIaX ¢ apTPUTOM C Ucnoib3oBaHueM anturen k ®HO u
KOHTPOJIEH, BBOJUMBIX B BU/I€ OJJHOKPATHON BHYTPUOPIOLIMHHON OOIIOCHOH 03B!

B Bospacte npubnusurenbHo 4 Hemenb SKCIEepUMeHTanbHble Mbimu 1gl97 Obun
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pacrnpezeneHbl, B 3aBUCHUMOCTH OT I10J1a U MaccChl T€Ja, B OJHY U3 6 TPy JIEUEHHs U MOIyYalu
OIIHy BHYTPUOPIOIIHUHHYIO 0OMIOCHYIO 103y anTuTena (CA2 wiu TNV148) B nose 3 mr/kr win 5
MI/kr. B aTOM HccnenoBaHnM UCTIONB30BaIN KOHTPOJbHbIE rpynmbl D-PBS u 10 mr/kr cA2.

IIpu ananuse mMacchl Tesa Kak U3MEHEHUsI OTHOCUTENIBHO YPOBHsI Nepesl BBEACHUEM JO3bI
npernapara, Bce BUJIbI JIeUeHHs1 00eCTIeUIN CXOIHBINA TPUPOCT Macchl. JKUBOTHBIE, MOJTyYaBIIHEe
6o 3, mubo 5 mr/kr TNV148, nubo 5 Mr/kr cA2, 3HaUMMO HaOMpaau Maccy Tejila B Hadaye
uccnenoBanus (Ha 2 u 3 Hemensix). TonbkO >KUBOTHBbIe, mojy4vasiine TNV148, coxpansiiu
3HAYUMBIH TPUPOCT MAcChl B OoJiee MO3MHHE MOMEHTbI BpeMeHHU. JKHBOTHBIE, MOJy4YaBLIne 3,
tak 1 5 Mr/kr TNV 148, neMOHCTpUpOBaIN 3HAYUMBIH MPUPOCT uepe3 7 Henesb, & Y )KUBOTHBIX,
nojy4aBmux 3 mr/kr TNV148, 3HaunMoe noBbIIEHHe HAOMIOIAIOCh U Yepe3 8 Hemenb mocie
uHbeKkuuu. (cm. Owur. 14.)

Ha ®ur. 15 npencraBieHO NpOrpeccUpoBaHUE TsOKECTH 3a00JIeBaHUS IO JaHHBIM
UHJIeKca apTpuTa. Bo Bcex rpynmnax jieueHust HaOJIoqanach HEKOTOpas 3aluTa B pAaHHHE CPOKH,
rae S mr/kr cA2 u 5 mr/kr TNV 148 nemoncTpupoBanu 3Haunmoe cHibkeHne Al Ha 1-3 Henene, u
BO BCEX IPYyNINax JieueHUs HaOMIOanoch 3HAUMMOE CHIKEeHHEe Ha 2 Hexene. Ilo3nHee B 3TOM
UCCIIEIOBAHUN Y JKMBOTHBIX, MOJY4YaBIIMX S5 MI/Kr CA2, HaOmoganach HEKOTOpas 3allHTa CO
3HaYUMBIM CHIDKeHHEM Ha 4, 6 u 7 Hepensax. Huskas nosa (3 mr/kr) kak cA2, tak u TNV148
NPUBOANJIA K 3HAYMMOMY CHIJKEHHIO Ha 6 Hezelie, U BO BCEX IPYINax JICUeHUs] HaOI0aI0Ch
3HaUYUMOe CHIDKeHMe Ha 7 Henene. Hu ofHa 13 rpymnm JiedeHust He CMOIJIa COXPAHUTh 3HAYMMOE
CHIDKEHHE I10 3aBepuieHuu uccienoBanus (Henmens 8). Hu Ha omHOM W3 CpPOKOB He ObLIO
OOHApYy’>KE€HO 3HAYUMBIX PA3IUYMNA MEXAY JHOOBIMH TpyNramMu JedeHHs (3a HUCKIIOYEHHEM
KOHTPOJIbHOH IPYMIIbL, MOMy4aBIIeil (U3noIoruieckuii pacTsop).

IIpumep 8: MccnenoBanue Ha MbIIIax ¢ apTPUTOM C ucnojib3oBaHuem anturen k PHO u
KOHTPOJIEH, BBOAMMBIX B BHIE OJHOKPATHOH BHYTPHOPIOMIMHHON OONIOCHOH J1O3BbL CO
cpaBHeHueM mMexay anturenoM K ®HO u monudunmpoBanubiM anturenaom k ®HO

CpaBaenue >PQPeKTHBHOCTH ONHOKPATHOTO BHYTPUOPIOIIMHHOTO BBEJCHHUS AHTHTENA
TNV148 (monyuenHoro wu3 kierok rubpunombl) u rTNVI148B  (momydeHHoro w3
TPaHC(UIMPOBAHHBIX KJIETOK). B Bo3pacte mpuOnMM3uTeNnbHO 4 HEOENb 3KCIEPHUMEHTAJIbHBIE
mbin Tgl97 Obun pacnpenesieHbl, B 3aBUCHMOCTH OT I0JIa U MacChl TeJla, B OHY U3 9 rpymm
JICYSHHs U TOJIy4YaJld OJHY BHYTPUOPIOMIMHHYI0 OorocHyro no3y JymnbOexkko= PBS (D-PBS)
wim aatutena (TNV148, rTNV148B) B noze 1 mr/kr.

IIpu ananuse Maccel Tesa Kak U3MEHEHHUs] OTHOCUTEIbHO COCTOSIHUS 10 BBEACHUS 103l
JKUBOTHBIE, TojydaBire 10 Mr/kr cA2, IEMOHCTPUPOBAIH YCTOHUNBO 00JI€e BBICOKHIA MPUPOCT
MAacChI TeJIa, YeM KUBOTHbIE, onyuasinue D-PBS, B TedeHue Bcero uccienoBanus. ITOT HaboOp
Macchl ObLT 3HAYMMbIM Ha Henelsix 1 u 3-8 Henensix. XKusotHble, monyvasine 1 mr/kr TNV 148,
TAKXKe JOCTUTAJM 3HAYMMOTO MPHUPOCTAa MAacChl Tena Ha 5, 6 1 8 Hemensx HCCiIenoBaHHA. (CM.
Qur. 16.)

Ha ®ur. 17 npencraBieHO MpOrpeccUpoOBaHUE TsOKECTH 3a00NeBaHUS IO TaHHBIM
uHzekca aprpura. MuHnekc aptpura B rpymme, noiydasmieit 10 mr/kr cA2, Obul HIDKE IO

CPaBHEHHUIO C KOHTPOJIbHOW rpynmnoi, nony4aswei D-PBS, Haunnas ¢ 4 Henmenu u nanee Ha
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NMPOTSKEHUH BCEH ocTaBlieiicss dactu uccienosanust (Hemens 8). Kak rpymma, mosmydvasimast
TNV148, tak u rpynna, mony4asmasi 1 mr/kr cA2, nmokasanu 3HaunMmoe cHibkeHue Al Ha 4
Henene. Xots npeasiayee uccienosanue (P-099-017) nmokasano, uto TNV 148 Obut HECKOIBKO
Obonee o¢pdexTuBHBIM B IUIAHE CHIJKEHUS MHIEKCa apTpUTa TIOCiE OJHOKPATHOTO
BHYTPHOPIOLIMHHOTO OOJFOCHOTO BBENEHHs B 103 | MI/KT, JaHHOE MCCIENOBaHHE MOKAa3alo,
yro Al anst o0enx rpyrmnr, nojydaBuinx BapuaHThl aHTUTeNa TNV, Oblla HECKOJIBKO BbIIIE. XOTsI
(3a uckiroYeHHeM Henenu 6) rpymma, nojy4vasmmas | Mr/kr cA2, He AaBajia CYIIECTBEHHOI'O
YBEJIMYCHHUS] TI0 CPABHEHHIO C Tpymnmnow, mony4asiued 10 Mr/kr cA2, a rpymmbl, MOJy4YaBIINe
TNV148, naBanu cyliecTBEHHOE yBelnueHue Ha 7 u 8 Henensx, He ObLJIO OTMEYEHO 3HAYMMBbIX
pazmmumii B Al mexny rpynmoli, momyuaBmeid 1 mr/kr cA2, 1 mr/kr TNV148 u 1 wmr/kr
TNV148B, B 1000ii MOMEHT HCCJIEOBAHUS.

IMIpumep 9: IlpombiuutieHHBIe crocoObl  m3rotoBieHus: mnpenapata SIMPONI®
(romumymad)

CripaBouHbIE CBEIEHUS O TpenapaTe roJuMymad

Tepanus narnouropamu @HO-0, ycremHo npuMeHsiach MpH JICYEHUH BOCTIATUTEIBHbBIX
apTpuToB, HO panHue MHruOuTOopel PHOO MMenn orpaHuyeHus1, CBsI3aHHBIE ¢ OE30MACHOCTBIO,
PEKUMOM JIO3MPOBAHUS, CTOUMOCTBIO W/WJIM UMMYHOTE€HHOCTBIO. J{JIs1 yCTpaHeHHsI HEKOTOPBIX
OTpaHMYEHUI pa3padOTaHO TOJHOCTHIO YEJIOBEYECKOE MOHOKJIOHAJIbHOE aHTuTeno k ®HO-q,
nonyuusmee HazBaHue SIMPONI® (ronmnmymal). ['omumymad (Takxke m3BecTHbIl kak CNTO
148 u rTNV148B) npencrasisieT coOO0I MONHOCTHIO Y€JI0BEYECKOE MOHOKJIOHATBHOE AHTHUTETIO C
u3otunoM Tsikenoi nenu ummyHornoOynuHa G 1 (IgG1) (amnorun Glm([z]) u uzoTunom aerkoit
nernu kanma. ['onmumymad umeer Tsokenyro nens (HC), umeromyro SEQ ID NO:36, u nerkyro
uenb (LC), umeromyro SEQ ID NO:37. MonekynspHas Macca rojuMmymada COCTaBISIET OT
149,802 no 151,064 nanbToH.

lomumymab  oOpasyer  BbicokOad(uHHBIE, CTaOWIbHBIE  KOMIUIEKCHI Kak ¢
pPacTBOPUMBIMH, TaK U C TPAHCMEMOpaHHBIMH OHOAKTHUBHBIMH (opMamu (akTopa HEKpo3a
onyxonu 4ejoBeka anbha (PHO-o) ¢ Bbicokol ahPUHHOCTBIO M CHEUUOUYHOCTBIO, YTO
npenotrepamaer cszbiBanne ®HO-0 ¢ ero penentopamMu M HEUTPAIM3yeT OHOJOTHUECKYIO
aktTuBHOCTb PHO-a. Css3biBaHuSA ¢ jApyruMu Jjuradgamu cynepcemeiictrea ©@HOo He
HaOJFOIalM; B YACTHOCTH, T'OJMMyMa0 He CBSI3bIBACT WJIM HE HEHTpaU3yeT YeJOBEYECKHil
mampotokcnH. @PHOo cuHTE3Mpyercs TJIaBHBIM O0pPa3oM aKTHBHPOBAHHBIMH MOHOLIMTAMH,
mMakpodaramu u T-kjeTkamMu B BUIE TPAHCMEMOPAHHOTO OeJka, KOTOPbIH CAaMOACCOLIMUPYETCS C
oOpa3oBaHHeM OWOAKTHBHOTO T'OMOTPHMEpPA, OBICTPO BBICBOOOXKIAIOIIETOCS C TOBEPXHOCTH
kJeTku nyteM nporeonusa. CesasbiBanne PHOo ¢ PHO-penenropamu pSS unu p75 NpuBOAUT K
KJIACTEPHU3ALMN LUTOIUIA3MATHUECKUX JOMEHOB pPELenTopa M WHHULHUPYET CHTHAIH3ALHIO.
dakTop HEKpo3a OmyXxoiu o ObUT UAEHTU(PHULUMPOBAH KaK KIFOYEBOH CUTHAJBHBIN I[UTOKHH,
KOTOPBI TPONYyLMPYETCS B OTBET HAa PAa3JMYHble CTUMYJbl M 3aTE€M CTHMYJHUpPYET
BOCTIQJIUTENIbHBI OTBET IOCPENCTBOM AKTUBAIMM IyTH Kacma3a-3aBUCHMOIO aronTo3a u
TPAHCKPHUIIMOHHBIX (pakTopoB simepHOro axropa (NF)-kB u aktusupyromero 6enka-1 (AP-1).

DakTOp HEKPO3a OMYXOJHM O TaKXKEe MOIAYJIMPYET HUMMYHHBIM OTBET 3a CYET €ro poju B
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OpPraHu3all UMMYHHBIX KJIETOK BHYTPU 3apOJBIIIEBBIX LEHTPOB. [IOBBIIEHHAs] 3KCIPECCHS
®HOo Opima cBsi3aHAa € XPOHWYECKMMH BOCHAIUTENbHBIMH 3a00JI€BAHMSIMU, TAaKUMH Kak
pesmarounHsiii apTput (RA), a Takke ¢ CIIOHAUIOAPTPONATHAMHI, TAKUMH KaK IICOPHATUIECKUN
aptput (PsA) u ankunosupyroumuii cnoHgmmmt (AS). PHOw sBisieTcss Ba)XKHBIM MEIHATOPOM
CYCTaBHOT'O BOCHIAJICHUS] U CTPYKTYPHOTO MOBPEXKIEHHS, XapaKTEPHBIX JJIsI STHX 3a00JIeBaHUM.

KnnHn4eckue NCnbITaHus ¢ UCIIOIb30BaHUEM roumMyMada

B rno0anbHOM paHAOMH3MPOBAHHOM JBOMHOM CJIENIOM IJ1aLe00-KOHTPOJIHPYEMOM
uccnenoBanuu (asel 3 roMMMyMad BBOAMJIM MOAKOKHO (I/K) CyOBEKTaM C aHKHJIO3HPYIOLINM
cnonaunuroMm (AC) (uccaenoanue C0524T09), romumymad neMOHCTpUpOBaT 3P(HEKTUBHOCTD
B VJy4YIIEHHEM MPU3HAKOB U CHUMIITOMOB, (HM3MYECKOW (YHKIMH W KauyecTBa JKU3HHU,
oOycnoBnenHoro  cocrossaueM  3uopoBbss  (HRQOL), 'y  cyOBekToB, CTpamaroImux
ankwiosupyromum cnoHnuwmtoM (AC). Kpome Ttoro, aHanmus Oe30MacHOCTH IMOKa3ajl, dTO
roaumMyMad /K B LE€JIOM XOPOIIO MEPEHOCUIICS W MPOIAEMOHCTPUPOBAI MPOdUib OE30MacHOCTH,
aHAJOTHYHBINA Npod o 6€30MacHOCTH, HAOMIJAEMOMY MTPH MTPUMEHEHUN APYTHX HHTHOUTOPOB
OHO-a.

YuuTeIBas M3BECTHYIO 0€30MacHOCTh U 3PPEKTUBHOCTh rONMMyMada MpH /K BBEICHUU
NPEATIONOKUIIH, YTO TONUMyMal MpH B/B BBEACHUHU TakKe OyIeT NMeTh MpUeMIIEMBIH MPO(UIIb
Oe3omacHOCTH, COOTBETCTBYOIUN aApyruMm uHruouropam @OHO-0, npumeHSIOIuMCs pu
peBMaTuueckux 3abosneBaHusix, Takux kak PA, ITA u AC. I'omumymalb ansi BHYTPHUBEHHOTO
BBEICHUS] OKOHYATeNbHO M3y4anu B uccienoBannu ¢aszsl 3 (CNTO148ART3001), peynprarsl
KOTOpPOrO JIeri B OCHOBY opoOpeHus rmpemnapata s JsedeHuss PA. HccnemoBanue
CNTO148ART3001 mnpencraBisuio coOoill paHIOMH3MPOBAHHOE IIBOHHOE clienoe rianedo-
KOHTPOJIMPYEMO€  MHOTOLIEHTPOBOE  2-CTOpOHHee  uccienoBaHue  3(PQPEeKTUBHOCTH U
0e3omacHOCTH B/B NMpHUMEHEHUs rojiuMymada B no3e 2 MI/KT B Buae WH(Y3Hid, BBOOUMBIX B
teuenue 30 = 10 munyT B Hepenu 0, 4 U mocye 3TOro Kaxable 8 Henenb (OOUH pa3 B 8 Heneb), y
CyOBEKTOB C akTHBHBIM PA, HECMOTpsI Ha COMYTCTBYIOLIYIO Tepanuio MeroTpekcatom (MT).
CyObekToB c akTtuBHbIM PA, Hecmorpss Ha MT, paHIOMM3MPOBAIM MAJISl TOJNYYEHHs JHOO
uH}y3ui wianedo, mudo roaumymMada BHYTPUBEHHO, BBOJUMOTO B 103€ 2 MI/Kr B Henenu 0, 4 u
kaxnaple 8 Hemenb no Henmenu 24. Haumnas ¢ Hemenm 24, BceM CyOBeKTaM BBOAMJIHM B/B
romumymad 1o Henmenu 100. IIpomemMoHCTpUpOBaHO, 4YTO ToMuMyMad Mpu B/B BBEACHUU
o0ecrieunBall 3HAYUTENbHbIC MPEUMYLIECTBA B YJYUIIEHUH MNPU3HAKOB U CHMIITOMOB PA,
buznueckoil (YHKIIUU W KauecTBa KU3HU, OOYCIIOBJICHHOTO COCTOSHUEM 3IIOPOBbs, a TaKKe
3aMeUIeHHEe TPOTrPECCUPOBAHMS  CTPYKTYPHOrO TMOBpEXAeHUs. [ onuMymad, BBOIHUMBIN
BHyTpuBeHHO Tipu JeueHnu PA (CNTOI148ART3001), mokaszan BbICOKYIO 3(dekTuBHOCTH U
npruemMIIeMbli IPOQHITE 0€30MaCHOCTH MPH HU3KOH YacTOTe peakuuii Ha HHPY3HUH.

HenaBHo crimaHupoBaHbl ABa uccienoBaHust (asel 3 ais OUeHKH 3((GEeKTUBHOCTH H
Oe3omacHocTn ronmMmymada TpU BHYTPHBEHHOM (B/B) BBEACHHHM B JICUEHHUU CYOBEKTOB C
AKTUBHBIM aHKIJIO3HPYIOMUM CIOHAMINTOM (AC) M aKTHBHBIM IICOPHATUYECKHM apTPUTOM
(ITA). ITpoBonaT o1EeHKY criocoba BBEAEHUs Y CYOBEKTOB, MOCKOJIBKY JOCTYITHBIE B HACTOSIIEE

Bpemss uHruouropst PHO-o n1s1 B/B BBEeNEHHs HUMEIOT OrPaHUYEHUs, CBSI3aHHBIE C
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MMMYHOT'€HHOCTBIO, PEaKLMsIMA Ha MHQY3HIO U 1 HUX TpeOyercs Oojiee IIUTENbHOE BpPeMs
uHy3uu (ot 60 mo 120 MUHYT) MO CPaBHEHHIO C JJIMTEIBHOCTHIO BHYTPUBEHHBIX WHQY3HH
romumymada, cocrasisiromen 30 + 10 muHyT. IlanmeHTsl Takke MOTYT MpPEANOYHTATH
MOJJEPKUBAIOLIYI0 CXeMy B/B BBEICHHs rojuMymada, dem OoJiee 4acThie T/K BBEACHHS IO
IpenapaTos.

O0630p MPOU3BOACTBEHHOTO MpOLIECCa

Simponi (ronuMymald) M3roTaBIMBAIOT B XOJE TMPOLIECCa, COCTOSIIEro u3 9 cramui,
KOTOPBIM BKJIIOYAET HENPEpbIBHOE MEepPPy3MOHHOE KYJbTHBHPOBAHUE KJIETOK C MOCEIYOLIEH
ouncTKoi. O0630p MPOU3BOACTBEHHOIO MpoLiecca npeacrapyieH Ha dur. 18.

Hcnonp3yeMble B HACTOSIIIEM AOKYMEHTE TEPMHHBI «KYJIBTYPa», «KyJIbTUBHPOBAHHEY,
«KYJBTUBHPOBAHHBINY W «KJIETOYHAs KYJbTYPa» OTHOCSATCS K MOMYJSILUU KJIETOK, KOTOpas
CYCIIEHIUPOBAaHA B CpPele B YCIOBHSAX, MPHUEMJIEMbIX Ui BBDKUBAHUS W/IIH POCTA MOIYJISLIUH
kierok. Kak Oyner o4eBHIHO M3 KOHTEKCTa OOBIYHBIM CHELHMAINCTaM B JaHHOW OOJIACTH, 3TH
TEPMHHBI, HCIIOJIb3YEMbIE B HACTOSIIEM JOKYMEHTE, TakKk€ OTHOCSATCS K KOMOHMHALWH,
BKJIFOUAIOLIEH MOMYJISLUIO KJIETOK U CPeny, B KOTOPOH MOMyJ Iy cycreHanposaHa. Kierounas
KyJbTypa BKJIIOYaeT B ceOs, HampuMmep, KIETKH, BBIPALIEHHbIE CIOCOOAMU TMOPLIMOHHOTO
KYJIbTUBHPOBAHUS, KYJIbTUBUPOBAHHS C TMOANUTKOH WM TEePPY3HMOHHOTO KYJIbTUBHUPOBAHHS
KJIETOK U T. 1. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHS KYJIbTYpPa KJIETOK MPEACTABIAET COOOH
KYJIBTYPY KJIE€TOK MJIEKOTTMTAIO LITHX.

KrneTounble TMHUU 17151 IPUMEHEHHsI B HACTOALIEM M300pPETEHHH BKJIFOYAIOT KIJIETOUHBIE
JVMHUN MIIEKONUTAIOINNX, BKJFOUas, O€3 OrpaHUYEHU, KJIETKU SUYHUKA KUTAHCKOrO XOMSYKa
(xnerku CHO), yenoBeueckune smOproHanbHble KieTku nouek (knetku HEK), knerku mouku
HOBOpOXkAeHHOro xomsiuka (kinerku BHK), kieTkn MpIIMHON MHENOMbI (HaIpuMep, KJIETKH
NSO u knerku Sp2/0) 1 KJIETKH YeNoBeYeCKOH ceTyaTky (Hanpumep, kietku PER.CO).

Hcnonp3yeMmble B HACTOSALIEM JOKYMEHTE TEPMHMHBI «Cpela C OIpeAeTeHHBbIM
XUMHYECKHUM COCTaBOM» WJIH «CPEAbl C ONpPENEeIeHHbIM XUMHUYECKUM COCTABOM» OTHOCSTCS K
CHHTETHUYECKOW Cpesie JUIsl BhIPALUBAHMS, B KOTOPOI M3BECTEH XapaKTep U KOHIEHTPALIUS BCEX
KOMIOHeHTOB. Cpenbl ¢ 3aJaHHbIM XHMHYECKHM COCTAaBOM HE COIepiKaT OaKTepHasbHBIX,
IPOXKKEBBIX, JKUBOTHBIX WJIM PACTHTENBHBIX KCTPAKTOB, CHIBOPOTKH WJIHM TUIA3Mbl JKUBOTHBIX,
XOTSl OHH MOTYT BKJIFOYAaTh HJIM HE BKJIIOUATh B CeOsl OTIENIbHbIE KOMIIOHEHTBI PACTUTEIBHOTO
WJIH ’KUBOTHOTO MIPOMCXOXKIEHUs (HarmpuMmep, OesTKy, MOMUIenTHabl U T. 1.). Cpenbl ¢ 3a1aHHBIM
XUMHYECKUM COCTaBOM MOTYT COAEP)KaTb HEOPraHWYEeCKHE COJIM, Takue Kak ¢ocdatsr,
cyabdarel u T. M., HEOOXOIWMBIE AN MOAAEPKaHUS pocTa. MCTOUHUK yriepona sBISETCS
3aJaHHBIM H, KaK MPaBUJIO, MPEACTABIIAET COOON caxap, TAKOH Kak IIFOK03a, JIAKTO03a, TajlakTo3a
U T. I, WIK IPYTHE COCOUHEHNUS, TAKHE KaK [NIMLEPHUH, JIAKTAT, alleTaT U T. 1. XOTsI B HEKOTOPBIX
cpemax C OINpeneNeHHbIM XHMUYECKHMM COCTaBOM B KadecTBe Oydepa Takke HCIOIB3YIOT
¢dochaTHbIe COMM, MOXKHO HCIIONB30BaTh Apyrue Oydeprl, Takue Kak LUTPAT, TPUITAHOIAMUH U
T. . B KOHTEKCTe HACTOALIEr0 OMHCAHUS CpeAa C ONPENeJeHHbIM XUMHUYECKHM COCTaBOM
COIEPKUT He Oojiee 4eM MHMKPOMOJIIPHOE KOJIMYECTBO JioOoro mona meramwia. K mpumepam

AOCTYIIHBIX B IIPOAAXKE CpEa C 3aJaHHbIM XUMUYCCKHUM COCTABOM OTHOCATCH, 0e3 OrpaHquHHﬁ,
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cpena CD Hybridoma Medium u cpema CD Hybridoma AGT™ Medium or koMmnaHuu
ThermoFisher, paznuunbie cpenpl Thma mMoandUUUPOBAHHON Mo crocoly [lynapOekko cpenbl
Urna (Dulbecco's Modified Eagle's, DME) (Sigma-Aldrich Co; SAFC Biosciences, Inc),
nuTarenpHas cMecb Ham's Nutrient Mixture (Sigma-Aldrich Co; SAFC Biosciences, Inc), ux
koMOuHawu U T. . CiocoObl MOy4eHust cpel] C 3aJaHHbIM XUMHUYECKHM COCTABOM M3BECTHBI B
naHHO# obnactu, Hanpumep, B marenTax CLIIA NoNe 6,171,825 u 6,936,441, WO 2007/077217 u
nyOsmkanusx 3assBok Ha nmateHT CIITA NeNe 2008/0009040 u 2007/0212770.

Hcnonp3yeMblil B HACTOSIIEM JIOKYMEHTE TEPMUH «OHOPEAKTOP» OTHOCHTCS K JIOOOMY
COCYIy, UCIOJNBb3YEMOMY JUIsSl BBIPAIMBAHUS KJIETOYHOH KYJbTypbl. buopeakTop MoxkeT ObITh
m000ro pasmepa, MpH YCJIOBUHU YTO €r0 MOKHO UCIIONb30BaTh Ui KYJIbTUBUPOBAHUS KJIETOK. B
ONpPENEeNeHHBbIX BapHAHTAX OCYLIECTBIEHHUS TAaKUE KIETKH MPEACTABISIIOT COOOM KIETKH
mitekonuraromux. Kak npaswio, buopeaktop Oyner uMerb 00beM 1Mo MeHbIned mepe 1 Jutp u
MoskeT uMmeth odwem 10, 100, 250, 500, 1000, 2500, 5 000, 8 000, 10 000, 12 000 nUTPOB WU
Oonee mm moOOH MPOMEKYTOUHbIH 00beM. BHYyTpeHHHE ycloBusl OHOpeakTopa, B TOM YHCIE,
nomMumo mpodero, pH u Temmneparypy, HEOOs3aTeNbHO KOHTPOJHPYIOT B TE€YEHHE MNEepHOaa
KYJIbTUBHPOBAHUS. BHOPEaKTOp MOXKET COCTOATh M3 JIOOOro mMarepuaia, KOTOPBIH MOIXOAUT
IUIL COEPIKAHUSI KYJBTYP KIJIETOK MIIEKOIHMTAIOIINX, CYCIEHINPOBAHHBIX B CPENE B YCIOBHUSX
KYJIbTHUBHPOBAHUS, COOTBETCTBYIOIIMX HACTOSIILEMY H300PETEHHIO, BKIIFOYAsl CTEKJIO, IUIACTHK
wii  Metamn. HMcrmonb3yeMblii B HAcCTOSIIEM JIOKYMEHTE TEPMHH «IPOH3BOJCTBEHHBIH
OnopeakTop» OTHOCHUTCS K TOTOBOMY OMOpPEaKkTOpy, HCHOJIb3yEMOMY IIPH IPOU3BOJICTBE
MHTEPECYIOINEro MOJUINENTHAA UK TiuKonporenHa. O0beM MPOU3BOACTBEHHOTO OHOpeakTopa,
KaK MPaBUJIO, COCTABIISIET 1O MeHblued mepe 500 nutpoB u mMoxer cocrasiATrh 1000, 2500, 5
000, 8 000, 10 000, 12 000 nuTpoB MK Oosee Ui JIFOOH MPOMEKYTOUHBIH 00beM. CrienuanucT
B IaHHOM oOnactu OyJeT 3HaTh U CMOKET BhIOpPATh NpUeMIIeMble OMOPEAKTOPBI Il NPUMEHEHUS
Ha MPAKTUKE B HACTOSIIEM H300pETEeHHH.

JUisi KpynmHOMAcCIITaOHOTO MPOU3BOACTBA TOJIMMyMada, SKCIPECCUPOBAHHOTO B KJIETKAX
Sp2/0, mpenBapuUTENbHOE KYJIBTUBUPOBAHKE, PA3MHOKEHUE KJIETOK M MPOAYLUPOBAHHE KJIETOK
BBIMIOJHAIOT Ha ctaausix 1 u 2. Ha craguu 1 MHULIMUPYIOT NPEKyJbTUBUPOBAHUE U3 OAHOTO
dnakona ¢ paboynm OAHKOM KJIETOK TPaHC(HULIMPOBAHHBIX KJIETOK Sp2/0, 3KCHPECCHUPYIOLINX
nocienosarenbHoctd TL u JIL ronumymaba, KJIETKH PasMHOXKAIOT B KYJIBTYPAJIbHBIX KOJIOAX,
OHOPA30BBIX KYJBTYpPAJIbHBIX MeEIIKaX, MU Ju00 B mneppy3nOHHOM OuopeakTope Iuis
BBIPAIMBAHMS TOCEBHOIO MarepHaja BMeCTUMOCTbIO 50 1, 0OOpyIOBaHHBIM BHYTPEHHHM
HEHTPOOEKHBIM PUIBTPOM, THOO B ep(Hy3MOHHOM OHOpEaKTOpe AJIsl BBIPAIIUBAHUS IOCEBHOTO
marepuaia BMeCTUMOCTbIO 200 11, 0OOpYIOBaHHBIM CHCTEMOH yIEpXKaHHS KIETOK C
MeMOpaHHOW (¢uibTpanMell ¢ mepeMeHHbIM TaHreHnuajdbHbIM 1OTOKOM (ATF). Kierkn
KyJBTHBUPYIOT 1O TeX INOp, NMOkKa He OyayT NOJy4eHbl IUIOTHOCTb M OOBEM KIIETOK,
HeoOXOMMBIE JJIs TOCeBa B MPOM3BOICTBEHHBII OnopeakTop BMecTUMOCThIO 500 11 rtrr 1000 1.
Ha cragum 2 KJeTOYHYIO KyJbTYpy HENPephlBHO NEepPy3UPYIOT B IPOU3BOACTBEHHOM
omnopeaxrope BMecTuMocThio 500 i1 miu 1000 11 ¢ ucnons3oBanueM cucrembel ATF. M3 cucremsr

ATF coOuparoT nepmear KJIETOUHOH KyJbTYpbI (ypoikaii), KJIETKH BO3BPAILAIOT B OMOpEaKTop U
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KYJIBTYpy TOTIOJHSIIOT CBEXel cpenoil. buomacca, ynaneHHas u3 OuopeakTopa, MOKET OBITh
oOpenuHeHa ¢ u3pneueHHbIM M3 cucteMbl ATF cOopom, a 3arem oumineHa sl MONy4YEeHUS
o0BenMHEHHOro cOopa AJis najbHelIe 00padoTKuU.

Ounctky roaumymada u3 cOopa KJIETOUHOW KyJbTYPhl BBINOJHSKOT Ha CTaausx 3-8 ¢
HIOMOIIBI0 KOMOMHAIMK 3TarnoB ap(GUHHON U MOHOOOMEHHOW Xpomarorpaduu U 3TANOB IS
WHAKTUBALIMK WIM yJAJeHWs IOTEHLHMAJbHOIO BHPYCHOro 3arpsisHeHus (oOpaborka
pacTBOpUTENIeM/MOIOLIMM CPEICTBOM U (HIIbTpaLyst st yaaneHus supyca). Ha craguu 3 cOop
u/unn  OObeAMHEHHBI CcOOp MPOLEKUBAIOT M OYHINAIOT C HCMOJb30BaHHeM adQuHHOIM
xpomatorpapuu Ha Oenke A. IlonmydenHbiii smoar mnpsimoro 3axBara mnpoaykra (DPC)
3aMOpPaXHUBAIOT 10 AanbHener 00padorku. Droarsl [ICIT GunbTpyroT u 0ObEANHSIOT B MyJT HA
craguu 4 mocie pa3MOpakUBaHUs, a 3aTeM Ha CTanuu S5 oOpabarsIBarOT TpU-H-OyTHidocdarom
(TNBP) wu momucopbatom 80 (PS 80) it wHakTHBAMKM JIEOOBIX  TOTEHIIHAJIBHO
NPUCYTCTBYIOLINX BUPYCOB B IMIMHIHOW 00OJIOUKE.

Ha cranuu 6 u3 npoaykra romumymada ynanstot peareHTsl TNBP u PS 80 u npumecu ¢
NOMOIIBI0  KaTHOHOOOMEHHOHW xpomarorpaduu. IIpoaykT roiamMymada JOTOJIHUTENBHO
OYMINAIOT C MOMOIIBI0 AHWMOHOOOMEHHOH xpomarorpadpum Ha craamu 7 mist yaaneaus JJHK,
NOTEHUMAIBHO NMPUCYTCTBYKOIIUX BUPYCOB U mpumeced. Ha cragum 8 OdMINEHHBIM NPOAYKT
ronuMymada pa30aBISIFOT B QUIBTPYIOT Uepe3 yAEP KUBAIOIIUN BUPYCHI (PHIIBTP.

OxoHuaTenpHOE TMONyYeHHE TromuMyMada BBIMONHAT Ha cranud 9. IlpomykT
ronmuMyMadba KOHLEHTPUPYIOT Ha 3Tane yiapTpaduibTpaluy, a Ha JTane JuaduibTparuu
N00aBJSAIOT 3KCUUIHUEHThl COCTaBa M YIAIAT BHYTPUIIPOM3BOJACTBEHHbIE Oy(epHble CONH.
Hobapnsror PS 80 u mpomexyTrouHoe coenuHeHHe (GUIBTPYIOT B IOJUKApOOHATHBIE
KOHTEHHephl IJIs1 XpaHeHUs B 3aMOPOKEHHOM Buie B (popme HepachacoBaHHOrO mpernapara
(HIT), xoropsiii Oyner MCrONB30BaH I JeKapcTBeHHOro Bemectsa (JIB) m nexapcTBeHHOro
npemnapara (JIIT).

Hcnonp3yeMble B HACTOSIIIEM JOKYMEHTE€ TEPMHHBI <«JIEKAPCTBEHHOE BELIECTBO»
(cokpamenno «JIB») u «iekapcTBeHHbI mnpenapart» (cokpameHHo «JIII») oTHocsATcs K
KOMITO3ULUSIM JUTSI IPUMEHEHHSI B KaYeCTBE KOMMEPUECKUX JICKAPCTBEHHBIX CPENCTB, HATIPUMED,
B KJIMHUYECKHX HCCIIENOBAHMAX WJIM B KAuyeCTBE 3apPErHCTPUPOBAHHBIX JJISI TMPOHANKH
JeKapCcTBeHHbIX cpenctB. JIB mpencraBisier coOoil akKTHBHBIA WHIPEIUEHT, MpeaHa3HAYEeHHBIH
i obecnieueHust (hapMaKOJOTHYECKON aKTHBHOCTH WMJIM JApyroro mpsMoro sdgdexra mpu
IUAarHOCTHKE, W3JIEUEHUH, OOJIETUEHHH, JICYCHUH WM Npo(UIaKTHKEe 3a00NeBaHUS WIH IS
BO3ACUCTBUSI HA CTPYKTYPY WiH GyHKIHIO opraan3ma. JIIT (Takke Ha3bIBa€MbIi JIEKAPCTBEHHBIM
npenapaToM, IpernapaTroM, JIEKapCTBOM WM  MEOUKAMEHTOM) TIPENCTaBisieT  COOOMH
JIEKAPCTBEHHOE CPENICTBO, MPUMEHSEMOE Ul JTUArHOCTUKH, W3JIEUEHUs, CMSATYEHUs, JICUCHUS
Wi pOQUITAKTUKH 3a00JI€BaHUS WM U BO3NEHCTBHS HA CTPYKTYPY WIH JEOOYIO (YHKIIHIO
Tena uenoBeka. OObem Hepachacosannoro mpemnapara (HII), momyuaemsiii B mporecce
MIPOU3BOJICTBA, MPEACTaBIsieT co0ol nekapcTBeHHOe BemecTBo (JIB). JIIT mpexncrapnsier coboit
JIB, xoTopoe OBLIO MOJy4E€HO B Ka4deCTBE JIEKAPCTBEHHOrO Npenapara Uil MPONaXku W/Win

BBCACHUS MALIUCHTY.
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Omnmcanue KyJbTUBHPOBAHHS KJIETOK B MPOLECCE KPYIMHOMACIITAOHOTO MPOU3BOJICTBA C
UCTIONBb30BaHUEM KJIETOK Sp2/0

Cragus 1

IIpexyabTUBUPOBAHUE U PA3MHOXKEHUE

IlepBoii cramueit B mnpomykumu Simponi (roaumymal) SBISIeTCSs HMHULUALNA
NPEeKyJIbTUBUPOBAHUS U3 (akoHa ¢ pabounm OankoMm kietok (WCB) TpaHchuumpoBaHHBIX
kiaetok Sp2/0, skcmpeccupyromux —nocienosarensHoctn  TL[ w  JIII ronmmymaba, wu
NOCJIEAYIOIee Pa3MHOKEHHE KJIETOYHOH KYJBTYPbl B KYJbTYpPaJbHBIX KOJOaX, OIXHOPA30BBIX
KyJbTYPAJIbHBIX MEIIKaX W B OWOpEakTope /Jisi BbIPAIIMBAHUS IMOCEBHOTO MarepHaja
BMecTUMOCTBIO 50 1 mim 200 j1. KieTku KyJIbTUBHPYIOT A0 TeX IMOp, MOKa He OYAyT MOJTyYeHbI
IUIOTHOCTh U OOBEM KJIETOK, HEOOXOAMMBIEC Ui MOCEBa B IMPOWU3BOACTBEHHBIH OHOpEaKTOp

BMecTuMOCcTbIO 500 1 wmimm 1000 n. Brnok-cxema craguu 1, mOKa3bIBarOIIasl >STallbl

>
NPEIBAPUTENBHOIO KYJIbTUBUPOBAHUS U PA3MHOXKEHHUS C KOHTPOJISIMU B NPOLIECCE BBIMOJIHEHUS
Y TECTaMU MOHUTOPHHTA MpoLecca, npeacrasieHa Ha @ur. 19.

IIpouenypa npousBoacTBa

Kpuodaakon m3 WCB pasmopakuBatoT u paz0aBistoT A0 MmioTHOCTH mocesa 0,2-0,4 x
10° sxusHecriocobHbIX kineTok (VC)/MI Cpenoil ONMpenesieHHOTO XMMHYECKOTO COCTaBa C
nobasnennem 6 MM L-riyramuna, 0,5 mMr/n MUKO(EHOIOBOH KHCIOTHI, 2,5 MI/JI TUIIOKCAHTHHA,
u 50 mr/n kcantuHa (cpema CD-A). JKu3zHecnocoOHOCTb KyNBTYpBI NMPH Pa3MOPAKMBAHUU
IOoJoKHA cocTaBysATh >50%. [lepBoHavYaNbHBIN MaccaX MOANEP)KUBAIOT B KYJbTYPAJIbHOH (-BIX)
kosbe (-ax) B yBnaxkHeHHOM HHKyOarope ¢ CO,, remnepatypy u CO, korTpOImpyroT. Kynerypy
WHKYOUPYIOT B TeueHHe 2-3 qHel 10 NMOoJy4YeHus: MUHUMAJIbHOHN KJIETOYHOH TIOTHOCTH 0,6 X 10°
VC/mn.

MacumrabupoBaHusl TOCTUTAIOT MyTEM IOCIEIOBATEIbHOIO Pa3MHOKEHHSI KYJIbTYpPhI B
KYJBTYpaJlbHBIX (DJIAKOHAX M OIHOPA30BBIX KYJNBTYpajJbHbIX Memkax. Kaxapeli mnaccaxk
HAYMHAIOT C KJIETOYHON ruiotHoctu 0,2-0,4 x 10° VC/mn nyTteM pasBeneHus: cpenoii CD-A.
IMaccaxku MHKYOUPYIOT B TeueHue 2-3 AHEW Ha Ka)KIOM 3Tare Pa3MHOXKEHHs 0 TMOJy4YeHHs
MHWHHUMAaJIbHOW TJIOTHOCTU KJIETOK 0,6 X 10° VC/mu. TTocne HOCTHIKEHNS] ZOCTATOYHOTO 00BbeMa
KyJbTYpbl B OAHOPA30BOM KyJbTypajbHOM Meumke npu >0,8 X 10° VC/mn u > 80%
KU3HECTIOCOOHOCTH KYJIBTYPBI, KYJBTYPY MOJKHO 3aceBaTb B OMOpPEAKTOP JJIsI BbIPAIUBAHHS
MIOCEBHOr0 MaTepuasna BMecTUMOCThIO 50 11 mn 200 .

OOpasmbl  Ka)xJA0ro rmnaccaka MPeKyJbTUBHUPOBAHUS OTOHMPAIOT Ui  OMPEAeNIeHUs
IUIOTHOCTH  JKU3HecrocoOHbIXx  kierok  (VCD),  KU3HECIOCOOHOCTH — KYJNBTYphl U
MHUKPOCKOIIUYECKOro HccienoBanus. llepen moceBoM B OHOpeakTop Uil BbIPAIUBAHHS
MOCEBHOT0 MaTepuana BMecTUMOCTBIO S0 11 nm 200 51 06pa3ipl NPeKyIbTUBUPYIOT AJISI OLICHKH
OnoHarpy3ku. IIpekyJpTUBHpPOBaHHE MOKHO TOIAEPKUBATh B TeYeHHEe MakcumyM 30 mHei
nocie pasMopaxkupaHus. [IpeKyasTHBUPOBAaHUE MPEKPAINAIOT MPH OOHAPYKEHHH MHUKPOOHOTO
3arpsi3HEHUs] WU MPEBBILIEHNH MaKCUMAJbHON MPOJOJIKUTENbHOCTH. Pe3epBHasi mpekyabTypa
MOJKeT ObITh COXpaHEeHa NpHU MOCeBe B OMOPEAKTOp ISl BhIPAIIMBAHUS ITOCEBHOTO MaTepHuaa

WIN MOXeT ObITh MHMLIMHPOBaHA MpPU pasMopaxkuBaHuu Hooro ¢uakoHa ¢ PBK. PesepsHyro
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NPEeKyJbTYPY Pa3MHOXKAIOT, KaK OMMCAHO BbILIE, W MOABEPrarOT BO3JAECHCTBUIO IPU TEX XKe
napamerpax BHYTPHIIPOU3BOJACTBEHHOIO KOHTPOJIA U (PYHKIIMOHHUPOBAHUS, YTO U NEPBUYHBIE
KyJbTYpbl. Pe3epBHYIO NpeKynbTypy MOIYT MOAAEPKUBATb W HCIIONB30BaTh ISl MOCEBA B
OmopeakTop Ui BbIPAIIMBAHHS MOCEBHOrO Marepuaiia BMecTUMOCThEO S50 y1 wmiu 200 5 mpu
HEOOXOAMMOCTH.

Korna npexyibsTypa COOTBETCTBYET KPUTEPHUSIM IOCEBA, COAEP’KUMOE OAHOPA30BOro (-
BIX) KYJBTYPAJIBHOTO (-bIX) MEMIKA (-OB) NEPEHOCAT B OMOPEAKTOP AJIS BBIPAIUBAHUS TIOCEBHOTO
Marepuana BMeCTUMOCTbIO S50 1 mnu 200 51 st TOCTHMIKEHHUS THIOTHOCTU moceBa >0,3 X 10°
VC/min. buopeakTop aisi BbIpALIUBAHUS TIOCEBHOTO MaTepuana BMeCTUMOCThI0 50 i1 wnu 200 7
NOAMNHTHIBAIOT KYJbTypaibHOH cpenoii CD-A u 1o JOCTHXKEHHs MOJHOrO padodyero odbema,
SKCIUTYaTUPYIOT B pexxumMe nepdy3un. i noanep:kaHus KJIETOYHOTO pOcTa KOHTPOIHPYIOT pH,
TEMIepaTypy ¥ KOHLEHTPALUIO PACTBOPEHHOTO KUCIOpoaa KyabTypbl. KyibeTypy B OHopeakrope
IJIs1 BBIPALlMBAaHUsl NOCEBHOTrO marepuasna BMeCTUMOCTBIO 50 11 miam 200 1 pasMHOXKAKOT 10
MOJYYEHHs KJIETOYHON MJIOTHOCTH 22,O><106 VC/mn, npu >80% KU3HECTIOCOOHOCTH KYJIBTYPHI.
Ha mporsokeHnn Bcero mporecca 3a0uparoT o0pasmbl KyJbTYpbl W3 OHOpeakTopa st
BbIpAllBaHMs IOCEBHOTO Marepuana BmecTuMocTbio 50 1 mnu 200 51 qust onpenenenust VCD,
KU3HECTIOCOOHOCTH KYJIBTYphl M MHKPOCKOITMYECKOro HccienoBanus. llepex moceBoM B
NPOM3BOJICTBEHHBIH OnopeakTop BMecTUMOCTBIO 500 ;1 mm 1000 ;1 otOumparor oOpasubl U3
OmopeakTopa IJisl BBIPAIIMBAHUS MOCEBHOrO Marepuana BMecTHMOCThEO S50 1 wim 200 1 st
oueHku OmoHarpy3ku. Ecnm nokaszarens VCD B obpasiax u3 Guopeakropa Al BbIpaluBaHUs
MOCEBHOro Marepuaia BMeCTUMOCThIO 50 11 unu 200 1 gocturaer >2,0 X 10° skH3HECTIOCOGHBIX
KJIETOK/MJI, a MIPOU3BOJCTBEHHbIN OnopeakTop BMecTuMOcThi0 500 s mym 1000 ;1 HE roToB K
IIOCEBY, MOJKHO MPOAOJKUTH Nepdy3MOHHOE KYJbTHUBHPOBAHUE KJIETOK 0 MaKCUMAJbHOW
NPOJOJDKUTEIBHOCTH KYJBTHBUPOBAHUS, COCTABIJIAIOIIEH 6 IHEW mocie rmocesa B OMOpEaKTop
IJs1 BBIPAIMBAaHUS MOCEBHOIO MaTepHaa BMECTUMOCTBIO 50 ;1 M 7 OHEHW Mocie Mocesa B
OuropeakTop ISl BBIPAIIMBAHUS MMOCEBHOTO MaTepuana BMeCTUMOCThEO 200 JI. DKCIUTyaTaruio
OuopeakTopa AJisi BBIPAIMBAHUS IMOCEBHOrO Marepuana BMecTUMOCThEO S50 n wimm 200 1
NPEKPAINAOT MPU OOHAPYKEHUH MUKPOOHOIO 3arpsi3HEHUs MJIM MPEBBIIEHUH MaKCHUMaJbHOW
MPOAOCKUTENBHOCTH.

Cranus 2

[Tponykuust buopeaxTopa

Bropoii  craameii  MPOM3BOACTBEHHOTO  Tpolecca  sBIsEeTCS  mepy3HOHHOE
KYJIbTHBHPOBAHUE KJIETOK B IIPOU3BOACTBEHHOM OnopeakTope BMecTUMOCThI0 500 11 vt 1000 1.
@unbTpar (cOOp) KIETOUHOH KYJIBTYpPbI 3a0HPAOT M3 MPOM3BOJACTBEHHOr0 OMOpEaKTopa, B TO
BpeMsl KaK KJIETKH YAEPIKUBAIOTCS C IMOMOIIBIO YCTPOHCTBA YAEPIKAHUS KJIETOK ¢ MEMOPaHHOM
¢unbTpaumeii ¢ mepeMeHHbIM TaHreHnuajdbHbIM T1OTOKOM (ATF), mocnme dero KynbTypy
MOTIOJIHSAIOT ~CBeXkeW cpemoit. biok-cxema, wu3o0paxkaromasi MpoLecc TMPOU3BOACTBA B
ouopeakrope BMecTuMOcThiO 500 11 mtn 1000 1, mpencrasiena Ha Pur. 20.

IIpouenypa npousBoacTsa

IToces B mpousBoacTBeHHOM OHopeakTope BMeCcTUMOCTHI0 S00 1 mut 1000 1 BBIMOTHSIOT
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NyTeM TMEPEeHOCa COAEPXKHUMOro OHOopeakTopa mJisi BBIPALIMBAHMS ITOCEBHOTO MaTepHuaa
BMecTUMOCTBIO 50 11 nmm 200 71 B MPOM3BOACTBEHHBIN OnopeakTop BMECTMMOCTHIO 500 1 miu
1000 15, comepxamuili cpeny ¢ 3aJaHHBIM XUMHUYECKHMM COCTaBOM, oboramieHHyro 6 MM L-
riyramuHa, 0,5 mr/n MukoeHOIBHONH KUCIOTHI, 2,5 MI/N runokcaHTuHa U 50 Mr/i KCaHTHHA
(cpena CD-A). I1epeHocuMblit 00beM JOKEH OBITh JOCTATOYHBIM, YTOOBI MOJYYHUTh MJIOTHOCTH
nocesa >0,3 x 10° VC/mu. Kynbrype! nopnepxusarot npu temneparype 34,0-38,0 °C, pH 6,80-
7,40 w KOHUeHTpaumu pacTtBopeHHOro kucioponma 10-80%. OtOop 00pa3loOB MPOBOIST B
TEYEeHHE BCEro MpoLecca KyJbTHBHPOBAHUS B MPOU3BOACTBEHHOM OHOPEAKTOPe BMECTUMOCTBIO
500 n wmmm 1000 n @ISt KOHTPOJIA IUJIOTHOCTH  JKU3HECTOCOOHBIX  KieTok (VCD),
JKU3HECTIOCOOHOCTH KYJIbTYPhI, OMOHATPY3KU U KOHIeHTpalu ummyHornooynaa G (IgG).

ITocne moceBa CKOPOCTb IMOAAYH CPebl B KYJbTYPY YBEJIUYUBAIOT B COOTBETCTBHUM C
NPEABAPUTENEHO 33JaHHBIM IpaUKOM JI0 TEX IOp, MOKa He OyJIeT JOCTUTHYyTa MaKCHMallbHast
CKOPOCTh TNoja4yd. MaKCUMalbHYI0 CKOpPOCTb MOJauM mnojaep:xkusaroT Ha yposHe 0,80-1,50
00BeMOB peakTopa B CyTKH. llpum mocTmkeHHH moNHOro pabodero obbema OmopeakTopa
3amyckaroT mnepgys3us ¢ nomourpto cucteMbsl ATF s BbimeneHust KieTok u3 (QuibTpaTta.
@unbTpar HenpepbiBHO oTOMparoT 4yepe3 GuibTp ATF, B TO Bpemsi Kak KIETOYHAs KyJbTypa
mupkynupyer wmexny cucremod ATF u Omopeakrtopom. @umptpar ATF cobuparor B
KOHTeiHepsI it Ouonpounecca (BPC).

Cpeny, nogaBaemyro B bnopeaktop, MeHsr0T ¢ CD-A Ha cpeay ¢ 3a1aHHBIM XUMHUYECKUM
cocraBoM, oboramennyro 6 MM L-rinyramuna, 0,5 mr/n mMukodeHOIOBOH KHUCIOTHI, 2,5 Mr/i
runokcantuHa, 50 mr/nm kcantuHa u 10 MM amerara Hatpusi (cpexa CD-B), xorma VCD
mocruraer >8,5 X 10° VC/mn, HO He mo3nHee 4YeM Ha 15 nOeHb Mocjae I1oceBa B
NPOU3BOACTBEHHBIN  Ouopeakrop BMectuMocThio 500 5 wmmm 1000 1. IlnotHOCTH
JKM3HECTIOCOOHBIX KJIETOK B OHOpeakTope KOHTPOJHUPYIOT 1O IIeJeBOH KOHLEHTPALUH,
COCTaBJIAIOLIEH 1O MeHbLIel Mepe 12,0 x 10° VC/mn IIPU MOMOLIM PErYJIUPYEMOrO MOTOKA AJIs
ynajgeHusi OMoMacChl U3 KyJIbTYPBI.

buomaccy, ynaneHHyrd u3 OHOpeaKkTOpa, MOXKHO BBIOPOCHUTh WM OOBEIMHUTH C
¢unbrparom ATF 1 ouncTUTh yTeM (PUIBTPALIAH.

Ounbtpar ATF o0003HauaroT kKak MOTOK cpenbl cObopa. B mortok cpenmbr cOopa
npUOaBIISIOT STHIEHIUAMUHTETpaykcycHas kucnora (ATA) 1o ZOCTHKEHUS! KOHIEHTPALUH S-
20 MM. COop xpansT B KOHTelHepax ms ouomnpouecca (BPC) B cpene ¢ remmneparypoii 2-8 °C B
TE€YEeHHE MAKCHMAJBHOTO Niepruoa BpeMeHn 21 neHp nocie usBnedeHus u3 onopeakropa. [lepen
NPsSIMBIM CBSI3BIBAHMEM MPOAYKTa OTOMpain oOpas3ibl U3 KOHTEHHEepOB Uit Omorporecca A
KaXXI0ro cOopa AJist KOHTpOIIsA KOHIeHTpauuu I1gG, sHn0TOKCHHA 1 OMOHArpy3ku (cragus 3).

Omnepaumst mo mnep(y3UOHHOMY KYJBTUBHPOBAHUIO KJIETOK B IPOWU3BOACTBEHHOM
ounopeakrope BmectumocTeio 500 nm miu 1000 1 mpomospkaroT mno 60 nHeit mocne mocesa. B
NOCJIENHUH eHb paboThl MPOM3BOACTBEHHOrO Onopeaktopa BMecTUMOCThI0 500 i1 mmm 1000 o
oTOMparoT 00pasubl KyJbTYyphl Ui TECTUPOBAHUS HAa MHUKOIUIA3My W 3aHECEHHBIH BHPYC.
Konnenrpauuto IgG B Oumopeakrope KOHTPONMPOBAJIM W PErHCTPUPOBAIM TOJBKO IS

UH(pOpPMALIUH.
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Omnmcanue MenkoMacITaOHOro MPOM3BOACTBA TroJuMyMada, >KCHPECCHPOBAHHOTO B
kierkax CHO

[Tonyuenne knerok CHO, skcipeccHpyrOmux roaumMymad

Knerounass muaus CHO Oputa mepBonauanmbHO co3mana T.T. ITakom (T.T. Puck) us
sugHUKa B3pocjoro kuraiickoro xomsiuka. CHO-K1 (ATCC® CCL-61) siBusieTcss CyOKJIOHOM
ponutensckoii kiaerounoit smHmu CHO 6e3 rena cunrtesa npommuHa. CHO-K1 Ttakke ObLi
JEeNOHUPOBaH B eBponeiickoi komekuuu kinerounbix KynasTyp CHO-K1 (ECACC 85051005).
I'naubiii 6ank kinerok (I'BK) CHO-K1, 024 M, 6bu1 coznan B Celltech Biologics (B HacTosiee
Bpemsi Lonza Biologics) u ucnonb3oBan st anantauuu CHO-K1 k cycrieH3MOHHOU KyJIbType U
0ecChIBOPOTOYHON cpele. ANanTUPOBaHHYK KJjeToyHyr JsmHus HasBa CHOKISV.
Knerounast muuus CHOKI1SV 0Obiia JOMONHUTENBHO aNanTHPOBAHA B Cpele, HE comepskamei
OenkoB, ms co3ganusi [ BK knetok, obo3HaueHHbIX Kak 269-M. Knerku, monydennbie u3 [ bBK
269-M, TtpaHcuIMpOBaNTH, KaKk OMUCAHO HIDKE, A co3naHus kierounbix jmHuidi CHO,
SKCTIPECCUPYIOIIHNX TOTUMyMad.

Knetounble JNUHMM CO3MaBaM, pPAa3MHOXKAIH W BbIIEPKUBAIA B  YBJIAKHEHHOM
unkydarope nipu 37 °C u 5% CO, ¢ UCMONb30BAHUEM IUIAHIIETOB JJISI KYJIbTHBUPOBAHUS KJIETOK
U BCTPSXHUBAEMBIX KOJIO. PeryssipHas IIOTHOCTh NOCEBA BO BCTPSIXMBAEMBIX KOJIOAX COCTABIISLIA
3x10° sxusHecrocoGHbIX Kierok Ha M (VC/mi). Bce KyIbTypsl BO BCTPSXHBAEMBIX KONGAx
noaaepxkuBanmu npu 130 obOoporax B MuHYTY (00/MUH) ¢ opbuTOi 25 MM M KyJIbTyphl B
riyookonyHouHOM TutaHmere Ha 96 gayHok (DW, Thermo Scientific, r. Yomrem, mrT.
Maccauycerc, CIIIA, xat. Ne 278743 ) nognepsxuBaiu nmpu 800 06/MuH ¢ opOuToii 3 Mm.

Knonsr CHO, skcnpeccupyromue roiuMyMad, CO3AaBajiil C HCIIONb30BAHHEM CPEbI,
unentuuuuposanHoi kak MACH-1, cpenbl COOCTBEHHOro IPOM3BOACTBA C XUMHUYECKH
OTpeneIeHHbIM COCTaBOM st KyeTouHol KynbTypbl CHO. BazanbHoii cpenoii mis oObIMHOTO
naccaxxa JuHuH Kietok-xo3sseB CHO Obuia cpena MACH-1 ¢ noGasnennem 6 MM L-rinyramuna
(Invitrogen, r. Kapncban, wr. Kamudopuus, CIIA, kar. Ne25030-081). Knerku CHO,
TpaHCchUIUPOBaHHbIE reHOM riyTamuH-cuHTeTassl (I'C), BeipamuBanu B cpene MACH-1+MSX,
€CJIM He YKa3aHO WHOoe, KoTopas mnpenctasiser coboii MACH-1 ¢ nobGasnenuem 25 uM L-
metnoHHHCYIbpokcumuHa (MSX, Sigma, r. Cent-Jlyuc, wt. Muccypu, CIIIA, kar. Ne M5379-
1G) nmna  wuHruOWpoBaHuss (QYHKIMH TJIyTAMUH-CHHTETa3bl. JlJi 3KCIEPHUMEHTOB  CO
BCTPSIXUBAEMOU KOJI00# U OuopeakTopoM ¢ OOJFOCHOHN MOMMUTKON KJIETKH KYJBTHBHUPOBAJH B
cpene MACH-1+F8, xotopas npexacrasinser codoit MACH-1 ¢ noGasnennem 8 r/kr F8 (mobaBka
NATEHTOBAHHBIX YCHJHUTENEH pocTa) Mis JajbHEWIIed NOANEPKKH pOCTa KIETOK M|
NPOM3BOJCTBA AHTHTEN. B 3KCIEpUMEHTax C HCIOJBb30BAHUEM BCTPSIXMBAEMOW KOJIOBI |
OunopeakTopa MPUMEHSJIN MATEHTOBAHHYIO MTUTATEIBHYIO CPEny.

JHK, komupyroImyr HWHTEpeCyoIue TIeHbl, KJIOHHPOBAIM B IUIA3MHUAY JBOHHOHN
skcripeccun reHa riayramuH-cuHTeTasbl (I'C) (Lonza Biologics). Dkcmpeccust reHOB TsKeNon
nenmu (HC) wu gerkoii wemu (LC) Obila WHUIMHPOBAHA OTHEIBHBIMH TPOMOTOPAMH
muromeranosupyca denoseka (hCMV-MIE). Mapkep otbopa rena I'C, ynpaisiemslii

npomotopoM Bupyca SV40, mo3Bossier oToOpaTh TpaHCPUIMPOBaHHBIE KJIETKH B cpere 0e3
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riyTamMuHa B npucyrctsun MSX.

ITepen xaxmoii Tpanchekuueit 1 anukBory mmasmunHoit JIHK, conmepskameit obmactw,
konupyromee kak HC, Ttak u LC romumymaba, JMHEapU30BaIM  paCIIEIJICHUEM
pPEeCTPUKLMOHHBIM (epMeHTOM. AnukBoTy nuHeapuszoBanHoi JAHK, 15 ur, rpancuuumposanu B
anmukBoty 1 x 107 KI€TOK, HCMONMB3ys MaHMMYIATOp dIekTpokaerok BTX ECM 830 (Harvard
Apparatus, 1. XommcrtoH, mT. Maccauycerc, CIIIA). Knerkm mnoxpsepramu 3-KpaTHOM
3JIEKTPONOPALIMU N0 HanpspkeHUeM 250 BONBT € UIMTEIbHOCTBI) UMIYJIBCOB 15 MUIITUCEKYH]
U UHTEpBAJAMH MEXKAYy HUMIYJIbCAMH S5 CEeKyHI B KIOBET€ C LIMPUHOW 3a30pa 4 MM.
TpaHchuLMPOBaHHbIE KJIETKH MEPEHOCHIM BO BCTPSIXHMBAaEMYK KOJOy, comepskainyro MACH-
1+L-rnyramus, 1 uHkyOupoBanu B TedueHue | maHs. TpaHchekuuo neHTpudyrupoBaiu, 3areM
pecycnienaupoBan B MACH-1+25 mxkM MSX st otOopa v mepeHOCHSIN BO BCTPSIXUBAEMbIE
KOJIOBI 1151 HHKYOALIH B T€YE€HUE 6 CYTOK.

ITocne xuMu4Yeckoro otOopa KJIETKH BBICEBAIM B CYCHEH3HIO OTACNBHBIX KJIETOK B
cnenuanbHoit  cpene  MethoCult 0e3 rnyramunua, comepsxkameidn  2,5%  (macc./00.)
METHIILEIUTIONIO3bI B Oa3zoBoit cpeme Wrma, momuduumpoBanHoil mo crocody JlyiapOekko
(DMEM) (Methocult, StemCell Technologies, Inc., r. Bankysep, wr. bpuranckas KonymOus,
CIIIA, kar. Ne03899). Paboumnii pacteop Takxke conepxkan 30% (06./006.) Auann3oBaHHON ramMmma-
obny4yenHoi smOpuonanbHOU Obrubeli chiBOopoTku (dFBS.IR, Hyclone, r. Jloran, mt. FOTa,
CIIOA, kar. Ne SH30079.03), 1x nobasky I'C (SAFC, r. Cenr-Jlyuc, wt. Muccypu, CIIA, kar.
Ne 58672-100M), 1,5 mr koubrorara Alexa Fluor 488 6e3 >xuBoTHBIX KOMIIOHEHTOB (Protein G,
Invitrogen, r. Kapncban, wrt. Kanmudopuus, CIIIA, kar. Ne C47010), 25 uM MSX, cpeny Hrna,
moauduuupoBanHyro 1o crnocody Hymnbdoexkko ¢ F12 (DMEM/F12, Gibco/Invitrogen, T.
Kapnc6an, wr. Kanudopuus, CIIA, kar. Ne 21331-020) u KJI€TOUHYIO CYCIIEH3HUIO.

benok G pacrnosHaeT MOHOKJIOHAJIbHBIE AHTHUTENA 4eJOBeKa U CBs3biBaeTcs ¢ 1gG,
KOTOpBIN cekperupyercs kierkamu. benok G KOHBIOTUPOBaH ¢ (IIyOpeCeHTHOI MeTKoi Alexa
Fluor 488 Takum 00pa3oMm, 4TO KJIETOYHbIE KOJIOHHH, CEKPETUPYIOIIHUE OOJBITUHCTBO AHTHUTEI,
OynyT NEeMOHCTPHPOBATH CaMmble BbICOKME ypoBHH (uyopecuenumnu. Ilocie uHkyOaumu B
TedeHue 12-18 nHel KOJIOHMM C HAWBBICIIMMHU YPOBHSIMH (IIyOopecUeHIUH cobupain B 96-
ayHounble TuiaHmersl ¢ 100 pn MACH-1+MSX, cogepxkamedi (eHOJOBBIH KpacHBIN
WHJIUKATOP, C UCTIOJIBb30BaHUEeM mpudopa st ordopa kosonuii ClonePix FL (Molecular Devices,
r. Cannuseiin, wr. Kamudopuus, CIIA) u uakyOupoBanu 0e3 BCTPSXWUBAHHUS B TeUeHUE S-7
nHei. Uepes 5-7 nHeW KieTkH w3 96-TyHOYHOTO TUIAHLIETA PA3MHOXKAJIH MyTeM JA00aBICHHS K
50-100 pn conmepxkameit  (QeHonoBbiit  kpacHbli mHmuKaTop MACH-1+MSX B 96-
riyookonynouHoMm tutaninere (Thermo Scientific, r. Yonrtem, mt. Maccauycerc, CIIIA, kar. No
278743) u BcTpsxuBanu npu 800 o6/mMun ¢ opbutoit 3 MM. 96-rIyOOKONYHOUHBIE TUIAHIIETHI
(96DW) nonmnuTeiBanu 1 yepe3 7 aHeEH nocie nocesa B 96DW TuTpoBaiu ¢ mOMOIIBIO pudopa
Octet (ForteBio, r. Menno-Ilapk, mt. Kamupoprus). 10 nyqmux KyJpTyp, COOTBETCTBYIOIINX
HAMBBICIIUM THTPaM HM30BITOYHOrO pocTa mapTuu B 96DW, pasMHOXanu BO BCTPSIXMBAEMBIX
konmbax B MACH-1+MSX wu co3gaBamu OaHKM 3aMOPOKEHHBIX KJIETOK C KJIETKAMH,

cycnenaupoBanHbiMu B cpene MACH-1+MSX, conepsxaineii 10% DMSO.
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KrneTounas KynpTypa Ui MEJIKOMACIITA0HOTO MPOU3BOICTBA

Kak u nmpu xpynmHOMacmTaOHOM NPOHM3BOACTBE TOIMMYyMada, 3KCIPECCHPOBAHHOTO B
kierkax Sp2/0, mpeaBapUTENbHOE KyJIbTUBHPOBAHNE, PA3MHOKEHNE U MPOAYLUPOBAHHUE KJIETOK
IPU MEJNKOMACIITA0HOM IPOHU3BOJCTBA rOJMMyMada, SKCIPECCHPOBAHHOIO B KJIETKAX SIMUHUKA
kurafickoro xomsiuka (kiaetku CHO), Bemonssiercs Ha craamsx | u 2. Ha cragum 1
IpefBapUTeNIbHOE  KYJbTHBUPOBAHHE  HHULHMHMPYIOT M3  ofgHOro  ¢uakoHa  OaHka
tpaHcuuupoBanHbix kierok CHO, skcnpeccupyromux mnocnenoBarensHocty HC u LC
romuMymada, ¥ KJIETKH Pa3MHOXKAIOT B KyJbTypalbHbIX Koji0ax. KieTku KyJbTHBHPYIOT 1O
NIOJIY4EHHUS] KJIETOUYHOW TUIOTHOCTU M 00beMa, HEOOXOAUMBIX JUIsl TOCEBA B MPOM3BOJICTBEHHBIN
Oouopeaktop BMecTHMOCThIO 10 5. Ha cramum 2 kjeTo4yHass KyJdbTypa aHaJH3UPYETCs B
NIOJIYHETIPEPBIBHOM pPEXUME B IPOU3BOACTBEHHOM OmopeakTope BMecTuMocThio 10 1. Ha
NPOTSDKEHUH 15 mHeH KyJNbTUBHUPOBAHHS B OMOpPEAKTOpE K KYJbTYpe MO Mepe HEOOXOIUMOCTH
n00aBJISIOT KOHIIEHTPUPOBAHHYIO MMUTATEIBHYIO CPEAY HAa OCHOBE IJIFOKO3BI U aMHHOKHUCIOT. 10
3aBEpIICHUN MPOM3BOACTBA KJIETOYHYIO KYJBTYPy B OHOpEaKkTOpe OYHUINAIOT MU yOAJICHUS
OuoMaccel U QUIBTPYIOT JUIs NajIbHeHmeld o0padoTKy.

OuncTka npu MeIKOMacIiTaOHOM MTPOU3BOZICTBE

Cranuu OYHCTKH TPH MEJKOMAcIITAOHOM IPOW3BOACTBE TONMMyMada HIASHTUYIHBI
CTagusIM TPU KPYIMHOMACIITAOHOM IMPOU3BOACTBE, 3a HCKIIOUEHHEM (UIBTPALMU BHUpyca Ha
craguu 8, KOTOpas OTCYTCTBYET B MeEJIKOMAacIITaOHOM TPOU3BOACTBE. Bkparie, s
MEJIKOMACIITa0HOTO TPOU3BOACTBA OYHMCTKAa rojumymada u3 cOopa KIETOYHOW KYJIbTYPBI
BBITMIOJIHSIETCST HA CTagusix 3-7 myTeM KoMOWHaumu 3TanoB apuHHOW W HOHOOOMEHHOM
xpomarorpaduu, a Takke 3TANOB WHAKTHUBALMK WU YAAJIEHUS MOTEHLUAJIbHOTO BHPYCHOIO
3apakeHus: (00paboTka pacTBOpUTENIEM/IETEPreHTOM U ynaneHue supyca). Ha cramum 3 cOop
W/ OoO0beAMHEHHBIH CcOOp MNPOLEKUBAIOT M OYHMINAIOT C HCHOJb30BaHWEM ad@uHHON
xpomatorpapuu Ha Oenke A. IlomyuenHelli smoar mnpsimoro 3axsara mnpoxaykra (DPC)
3aMOpPaXHUBAIOT 10 AainbHeler 00padotku. Jmoarsl [ICIT GpunbTpyroT 1 OOBEAUHSIOT B MyJ HA
cTanuu 4 1Mocje pasMOpakKMBaHUsI, a 3aTeM Ha CTaauu 5 00padaThiBalOT TpU-H-OyTUIdOCchaTom
(TNBP) wu mnomucopbarom 80 (PS 80) nns wHakTMBaUMH JEOOBIX TOTEHLMAIBHO
NPUCYTCTBYIOLIMX BUPYCOB B JIUMHIHONU O0OJIOUKE.

Ha cranuu 6 u3 npoaykra romumymada yaanstot peareatel TNBP 1 PS 80 u npumecu ¢
MOMOIIBE)  KaTHOHOOOMeHHOW xpomartorpadum. IlpoaykT rommmymada IOMOJTHHUTETBHO
OYMINAIOT C MOMOIIBI0 AHHMOHOOOMEHHOH xpomarorpadpuu Ha craamu 7 mist yaaneaus JJHK,
NOTEHIMAJIBHO MPUCYTCTBYIOLINX BUPYCOB M mpumMeceil. Kak ormeudanoce Beime, GpuibTparmio
Ha CTagnu 8 ¢ MOMOLIBIO (PUIIBTPA, 3a1EPKUBAIOINETO BUPYC, UCKITIOYAIN U3 TPOLECCa OUNUCTKH
nponykTa roxumymada, nonydernsoro uz CHO.

OxOHUaTETBHYIO MMOATOTOBKY roJMMyMada BBITIOJHSIOT Ha CTaauH 9 (CChUIKa HA CTaIUuU
KpynHoMacmTabHoro mnpousBoncTsa). Ilpoaykt rommmymaba KOHLEHTPUPYIOT Ha JTare
ynbTpadUIbTPANY, a Ha 3Tarne JuaprIbTpalud J0OABISIOT SKCLUIUEHThI COCTaBa U YAASIIOT
BHYTpPUIIPOU3BOACTBeHHbIE OydepHbie comu. Jlodasmsror PS 80 m ocHOBHOE mpoMexkyTo4HOe

coenrHeHne (QUIBTPYIOT B IMOJUKApOOHATHbIE KOHTEHHEPH! JJIsI XPAaHEHUS B 3aMOPOXKEHHOM
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BUJC.

CriocoOb1

CriocoObl  ompeneneHuss IUIOTHOCTU  Jku3HecrnocoOHbIX  kietok (VCD) u %
KU3HECTTIOCOOHOCTH

OOmee KONMMYECTBO KJIETOK Ha MJ, ku3HecrocoOHbIX kierok/min (VCD) u %
’KU3HECTIOCOOHOCTU OOBIYHO ONPEAENAIOT C IOMOLIBIO aHATM3AaTOPA KU3HECTIOCOOHOCTU KJIETOK
Beckman Coulter Vi-CELL-XR ¢ ncrnons3oBaHneM MpOTOKOJIOB, TPOrPAMMHOI0 00eCTIeYeHus 1
pEeareHToB, TNPEAOCTABNISEMBIX MPOU3BONUTENEM. AJIBTEPHATHBHO TaKXe MNPUMEHSUTH
aBTOMaTU3NpPOBaHHYIO cuctemy mnoxacdera kjerok CEDEX. OpHako Takke cienyer OTMETUTb,
YTO CHELHUAINCTAM B JAHHOH O0JIACTH XOPOLIO U3BECTHBI M Apyrue crocods! onpenenenus: VCD
U % JKU3HECTIOCOOHOCTH C HCIOJBb30BAHUEM T'€MOLIUTOMETPA M HCKIIOUEHHs] TPHUIIAHOBOTO
CHHETO.

AHan3 OUONIOrHYeCKOi aKTUBHOCTH (COAep KaHUsI EHCTBYIOIIErO BEIIeCTBA)

Usmepenne OnoakTuBHOCTH (3((EKTUBHOCTH) rOJMMyMada BBIIOJHSIOT C MOMOIIBIO
aHanmM3a in vitro, OCHOBaHHOTO Ha CIIOCOOHOCTH ronmMymada 3amumarh kietku WEHI 164
(xnerku MpimrHOM pudpocapkomsl BALB/c, mony4yennsie ot Wallete and Eliza Hall Institute, r.
MenOypH, ABCTpanust) OT UUTOTOKCHYHOCTH, nHAyLupoBaHHOH TNFo. Kaxkneii rumanmer as
aHanmu3a comepkur 100 MK KaXIOro W3 MOCIeNOBaTeNbHbIX pasBeneHuit S00 Hr/mm (6
MOBTOPHOCTEH) UCCieAyeMoro npemnaparta Simponi u pedepeHTHOro npemnaparta Simponi. 3atem
nobasmsiror PHO-00 w1 mmanmersl uHKYyOupyroT. Ilocnme HelTpanuzaumum U MHKyOanMu B
Mukporuanier nobasmstor kinetku WEHI 164, mocne dwero crmemyer eme oxHa craaus
unkyOauuu. Ilocme »3Toro nodaBnsitor Merabonmueckuii cyOcTpaT (KOTOpBIN — SIBISIETCS
UHIUKATOPOM  JKUBBIX  KJIETOK) W  TPOBOAAT  CHEKTPO(OTOMETpuUecKue HU3MEepeHUus
npeoOpa3zoBaHHOrO CyOCTpaTa.

BBINONHAIOT anmpoOKCUMAaLMI0 KPUBBIX HEWTpalIM3alMM HCCIENyeMOro Ipernapara u
pedeperTHOrO Mpenapara ¢ UCMOJb30BAHUEM 4-TIAPAMETPHUECKOTO JIOTHCTHYECKOTO aHAJIN3a.
O¢ddexkTuBHOCTL paccunThiBalOT myTeM cpaBHeHHs S50% a¢dextuBnoit o3l (EDsg)
pedepenTHOrO Npenapara Simponi U UCCIIEAYEMOTO Mpemnapara Simponi.

Bo Bpemsi BRIMOSHEHUST IPOLIEAYPhI OLEHKH OMOAKTUBHOCTU MPUMEHSIOTCS CIIEAYIOIINE
KPUTEPHH TPHUTOJHOCTH CHCTEMBl M TPUEMJIEMOCTH aHajdu3a JUIsl TIOJYyYEHHUs] BEPHOTO
pe3yJbTaTa:

PedepenTtHriii npenapar:

Kaknast u3 KpuBbIX HEHTpaAIH3aAUU TOJDKHA MPEACTABISATh COO0H S-00pasHyO KPUBYIO C
HIDKHUM 1iato B mipeaenax 40% ot cpennero 3HaueHus OD 1t KOHTPOJBHOTO Mpernapara
kieTkn+®HO-0 B 3 muraHmerax i aHaIM3a, BEPXHUM IUIaTO B mpenenax 25% OT cpemHero
3HaueHnss OD 11t KOHTPOJIBHOTO MpemnapaTa TOJIBKO € KJIETKaMH B 3 IJIAHIIETaX JUJIs aHAJM3a U
JIMHENHBIN Y4aCTOK MEXAy IJIaTo.

HaxnoH kax10i KpUBOM AOJIKEH COCTaBIATh > 0,7 1 < 3.5.

3HaueHue I° 1 KaxKIoi KPUBOMU JOJIKHO COCTaBJIATh > 0,97.

Bce nosropubie 3Hauenust EDsg 1omkHbI cocTaBiaTh > 2 Hr/mia u < 20 HI/MIL.
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OCO cpennux 3Hauenuit EDsg (n=6) momkHO coctaBisaTh < 20%.

Kpusast uuntorokcuunoctu PHO-a:

Kpusas nurorokcnynoctn PHO-o momwkHa OKa3bBaTh S-00pa3HyK KPUBYIO C HIXKHUM
IJIaTO, BEPXHUM IJIaTO U JINHEHHBIM YYAaCTKOM MEKAY IIaTo.

VYrnosoit koadduuueHt nomwkeH coctaBiAth < 2,0 and KaKAOH anmpoKCUMHPOBAHHON
KpPUBOM.

3HaueHns 1 ISt KpuBbIX LIUTOTOKCHYHOCTU PHO-0 10MKHBI cocTaBiATh > 0,97.

3unayenue OD npu konuentpaunn @PHO-o 1,68 HI/MII JOKHO HAXOIUTHCS B TUATIA30HE
or 0,1 no 0,4.

KoHTponbHbIe 00pa3Lb:

Huanazon OD (pasHuma wmexay cpenauMu 3HadeHHsMH OD  1uii  KOHTPOJIBHOTO
npenapata ki1eTku+®HO 1 KOHTPOJBHOTO Tpernapara KJIETOK) AOJDKeH COCTaBIsTh > 0,68 mis
Ka)K0T0 IJIaHIIeTa.

Cpennee 3Hauenne OD (n=0) a1 KOHTPOJIBHOTO Ipenapara KJIETOK JOJLKHO COCTABIISATh
>[0,75 nmna xaxgoro miadHmera. OCO 1jist KOHTPOJBHOrO TMpernapara KJIETOK JIOJDKHO
cocTaBATh < 20%.

Cpennee 3nauenne OD (n=6) mns koHTpoJbHOro mnpemnaparta kieTku+®@HO-o momxHO
cocraBsaTh < 0,50 mna kaxnporo madmera. OCO gns xonTpospHoro mnpemapata ©HO-a
JOJIKHO COCTaBIATh < 20%.

Hccnenyemele npenaparsi:

Kaxknast n3 KpuBbIX HEHTpPATH3ALUHU TOJDKHA PEACTABISATh COO0H S-00pasHy0 KPUBYIO C
HIDKHUM 1uiato B mnpeaenax 40% ot cpenHero 3HaueHus OD st KOHTPOJBHOTO Ipernapara
kietknt®HO-0o B 3 muraHmerax A aHau3a, BEPXHHUM IUIaTO B npexnenax 25% OT cpemHero
3HaueHuss OD 1u1st KOHTPOJIBHOTO MpernapaTa TOJIbKO € KJIeTKaMH B 3 IUIAHIIeTax JUIsl aHalu3a u
JIMHENHBIN Y4aCTOK MEXy TIATO.

HaxJion kakaoi KpuBOH JOJKEeH cocTaBisATh > 0,7 u < 3,5,

3HaveHue 1’ ISl KasKAoit KPUBOH AOJIKHO COCTaBJSATh > 0,97.

OCO cpennux 3HaueHuii cootHotnerust EDsy (n=6) D0KHO COCTaBsTh < 25%.

Cpennuii yriaoBoil KO3(pUIMEHT MEXKAYy KPHBBIMH JUIsI MCCIEAYEMOro Mpernapara |
pedepenTHOro npemnapara cocrasysieT > 0,8 u < 1,2; 3TO rapaHTHPYET, YTO 3HAYEHUS YIIIOBOTO
ko3 uimenTa Ui KPUBBIX HCCIEAyeMOro rmnpemapata u pedepeHTHOro mpemapara
COToCTaBUMBI (¢ pasHuLeil He 6onee 20%).

CpenHee BepxHee 3HAau€HUE MPEAENbHOTO pachpeeNeHnss KPUBbIX HeWTpaluzaluu
HCCIIElyEeMOTO TIpernapara OTJIMYaeTCs OT 3HaUeHHH U1 pepepeHTHOro mpenapara He Oojiee yem
Ha 10% (pa3nuuue B CpeIHUX BEPXHHUX 3HAUSHHSX MpenebHoro pacnpenenenus < 10%).

CpenHee HuUXKHee 3HAU€HUE IPEIENBHOIO paclpeneNeHus] KPHUBBIX HEWTpalu3aluu
UCCIIElyEeMOTO TIpernapara OTJIMYaeTCs OT 3HaUeHHH U1 pepepeHTHOro mpenapara He Oojiee yem
Ha 15% (pasnuuue B CpeHUX HIDKHUX 3HAUEHUSX NpeAeNbHoro pacnpeneneHus < 15%).

CriocoOb! onpeneneHns KOMITO3ULIUH OJIUTOCAXaPUIIOB

Komnoszunus onurocaxapuaos no Mmerony BOXX
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Komnosnumio N-CBsI3aHHBIX OJIMTOCAXapUIOB TOJMMyMada OINpeneNsioT € MOMOIIBIO
HOpMasibHO-(a30Bol  aHnoHooOMeHHoH BDXKX ¢ (uyopecueHTHbIM AEeTEeKTUPOBAHHEM C
ucrnionb3oBaHueM cucrembl i BOXX  Agilent cepum  1100/1200 ¢ mporpaMMHBIM
obecieuennem Chemstation/Chemstock. [Ind KOJMUECTBEHHOro OIpeAeNeHHs] 3HauYeHUi
OTHOCHUTEJIBHOTO KOJIMYEeCTBA IIIMKAHOB N-CBsI3aHHbIE OJMIOCaxapuibl CHadana OTILICIISIOT OT
BOCCTaHOBJICHHOTO M JAEHATYPHUPOBAHHOTO TecToBOro obOpasua N-rnukanazoi ([THIMaza F).
BbicBOOOKIEHHBIE TJIMKAHbI METAT AHTPAHWIOBOW KHCJIOTOH, OYMIIAKT IOCPEICTBOM
(GUIbTpaLMK C HCHOJB30BAHHEM HEWJIOHOBBIX (UIBTPOB C pasmepoMm mop 0,45 MM u
AHATM3UPYIOT TIOCPENCTBOM HOpMaJIbHO-(a30Boi annoHooOMenHoi BOYKX ¢ dhnyopecuieHTHBIM
BbIiBJIeHHEM. Xpomarorpamma BOXXX ciaykuT kapToil, KOTOPYKO MOKHO HCIOJb30BaTh IS
onpeAeNeHus] NOJJIMHHOCTH U ONpeAeNeHHs 3HAa4eHUIl OTHOCHUTENbHOro Koju4decTBa N-
CBSI3aHHBIX OJINTOCAXAPUAOB, MPUCYTCTBYIOIUX B o0Opasue. [ TnkaHbl HACHTUPUIHUPYIOT MyTeM
COBMECTHOTI'O 3JIFOMPOBAHHUsSI CO CTaHAAPTaMU OJIMIOCAaXapUAOB U MO BPEMEHHU yAEp:KUBAHUS B
COOTBETCTBUM pe3yJbTaTaMM, IOJYYEHHbBIMH paHee W3 JEeTaJbHbIX ONUCaHUM. XapakTepHas
xpomartorpamma BOXKX s pedepertHoro npenapara romumymada nokasana va @ur. 21,

KonuuecTBo kakqoro riyvkaHa ONPEeAessioT MyTeM HHTerpUpOBaHUs IUIOLAAM MUKA U
BBIPAKAIOT B MPOLIEHTAX OT OOIIel ruiomany nuka rivkaHa (tuomanb nuka, %). Pesymabsrare
MokHO mpenctaButh B otHomennmn GOF, GI1F, G2F, obmero comepkaHusi He3apsKEHHBIX
4acTUI] U OOINEro CONEpKaHMs 3apsOKEHHBIX IUIMKAHOB. Jlpyrue He3apsoKeHHBbIE YaCTHIIBI
NPEACTABISIIOT COOOM CYMMY BCEX MHTEIPHPOBAHHBIX ITMKOB, SJIFOMPYEMbIX B CHCTEME B TEUECHUE
nepuona ot 17 no 35 muHyT, 3a UCKIrOUeHHeM nukoB, coorBercTByromnx GOF, G1F u G2F.
OO01ee KOMMUECTBO HE3aPsKEHHBIX INIMKAaHOB mpexacrtasisier coboit cymmy GOF, G1F, G2F u
APYrHX He3apspkeHHbIX dvacThu. OOmiee conep:kaHue 3apsKEHHBIX TIIMKAHOB IPEACTABISET
co0olf CyMMy NMUKOB MOHOCHAJIMPOBAHHBIX TNIMKAHOB, IOMPYEMbIX B TEYEHHUE Mepuona oT 42
70 55 MHUHYT, U IMKOB JUCUAIMPOBAHHBIX MJIMKAHOB, 3JIOUPYEMBIX B TEYEHHE Nepuoaa ot 78 1o
90 MUHYT.

Cwmech cranpaproB onurocaxapunos (GOF, G2F, G2F+N-anerunHelipaMiMHOBasT KHCIIOTA
(NANA) u G2F+2NANA) aHamu3upyoT NapajuieJbHO B KAUYECTBE MOJIOKUTENILHOTO KOHTPOJIS
peaKkIMyu MeYeHHUs, B KayeCTBE CTAHIAPTOB JJIsl MACHTHU(HUKALMM NMHUKOB U B Ka4eCTBE MEpPbI
NPUTOAHOCTH CHUCTeMBI. PacTBOpeHHBbIe onmurocaxapuabl komnanuu Prozyme, GOF (Ne mo kar.
GKC-004301), G2F (Ne mo kar. Ne. GKC-024301), SA1F (xar. GKC-124301) u SA2F (Ne mo
kat. GKC-224301) nnm 5KBUBaJICHTHBIE, UCTIOJIB3YIOTCS B KAUECTBE CTAHAAPTOB cpaBHEeHUs. [ls
Lenel ornpeneseHus] MPUTOJHOCTH CUCTEMbl TaK)Ke HCIOJIb3YIOT XOJOCTOM OTpULIATENbHBIH
KOHTpPOJIb crmocoba u mpenBaputeabHO MeueHbli cranmapt GOF. Bo Bpewmst BbImoigHEHHS
NpOLEAYPbl KAPTUPOBAHHUS OJIMTOCAXapUI0B MPUMEHSIIOT CIeyIolIe KPUTepUu PUEMIIEMOCTH
CHCTEMBl U TPHEMJIEMOCTH aHanu3a (HMCCIeNyeMBbli Ipermapar) Ay IOJNY4YeHHUs BEPHOTO
pesyJsbTaTa:

Kpurepuu npuroaHOCTH CUCTEMBI

Pazpemenne (USP) mexxny mukamu GOF u G2F B craHmapTe oJMrocaxapuioB JOJKHO

COCTaBJATH > 3,0.
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Uncno teopernyueckux Tapenok (Meron kacatenbHbIx) i nuka GOF B crammaprax
OJIMTOCAaXapUa0B JOJKHO cOCTaBisTh > S000.

OO0mas 1womany mUKa TIMKaHa Uil peepeHTHOro mnpemnapara rojuMymada JOJDKHA
ObITh B > 1,5 pa3a GoJblue Miomaayu OCHOBHOIO MMUKA INIMKaHA AJI MPEIBAPUTEIBHO MEUYEHOTIO
GOF.

Ecnn kakoii-mu0o mMK INIMKaHa 3TaJOHHOTO CTAHAAPTAa BBIXOAHT 3a MPEIesbl IIKAJbI,
STAJIOHHBII CTAHAAPT BBOJUTCS IIOBTOPHO C MEHBLIMM OOBEMOM BIIPBICKA.

Bpems ynepxusanusi muka GOF B pedepeHTHOM mnpemapare rojumymada ITOJIKHO
HaxOnuThcs B mpenenax 0,4 MUH OTHOCHTENIbHO BpemeHHu ynepskuBaHus GOF B pedepeHTHbIX
mpernaparax OJIMrocaxapuioB.

Kpurepun npuemneMocT ananusa;

IIpn wuccnenoBaHWUM  XOJOCTOro o0Opasma He JOJDKHO HAaOMIONaThCs — MTUKOB,
3OUPYIOLIUXCS] COBMECTHO C 33JaHHBIMU ITHKAMH OJIMTOCaXapUOB rouMyMada.

OOwrast miomanae NMUKa MIMKAHOB KAKAOTO UCCIENyEeMOro IMpernapara JI0JKHAa ObITh B >
1,5 paza Gomplue TUIOmAaaAN OCHOBHOTO MTHUKA TIIMKaHA JJIsl IPEABAPUTEIbHO MEUEHOTO CTaHapTa
GOF.

Ecnu nuk rnvkaHa B m000M 00pasne BBIXOOUT 32 MPENEbl, TO 3TOT 00pa3en MOBTOPHO
BIIPBICKMBAIOT C MEHBUINM OOBEMOM BBEIEHHOH NMPOOBI BMECTE C NMPEIBAPUTEIHHO MEUEHBIM
crangaptoM GOF, pedepeHTHBIME mpenapaTaMH OJIMTOCAXapHIOB, XOJOCTBIM O0pasLoM Hu
pedepeHTHBIM IpenapaToM HOPMaJIbHOTO 00BbEMA.

Bpemsa ynepxxuBanusa nuka GOF B kaxzaoM HccienyeMoM Ipenapare IOJIKHO
HaxonuThes B npenenax 0,4 MuH oTHOCUTENbHO BpeMmeHu ynepkusanusi GOF B pedepeHTHBIX
npenaparax OJIMrocaxapuaos.

Ecnmn aHanu3 He COOTBETCTBYET KaKMM-JMOO KPUTEPHSIM TPUEMJIEMOCTH, AaHAJIN3
CUMUTAOT HEACHCTBUTEIbHBIM

Kommnosunus onurocaxapunos o naHasiM MTPMA

Crnoco6 IdeS-RMA (MPMA) noszBossier auddepeHmpoBaTh OCHOBHBIE TIUKO(POPMBI
NyTeM aHajiu3a BIUSHUS npuBeneHHbIX macc (ABIIM) mocne ¢epmeHTatnBHOH 00paboTKH
ummyHorsoOynuHa G (IgG) FabRICATOR®, pacuemsiroruum IgG dpepmentom Streptococcus
pyogenes (IdeS), mocraBisiemoro kommanueln Genovis AB (SKU: A0-FR1-050). Cm. Takxe,
Hanpumep, mareHT CIIIA Ne 7,666,582. Ananu3 BiusHUS mnpuBeneHHbIXx macc (ABIIM)
BKJIFOYAET BOCCTAaHOBJICHHE IUCYJIb(HUIHBIX CBsI3€H B aHTUTENAX C IMOCIENYIOIUM aHAJIU30M
Macchl UCXOJHOTO BEIIECTBA TSDKEJIOW LIETH aHTUTeNla U NMPUCOEAMHEHHBIX K Hell (parMeHToB
rmukaHa. HekoTopele aHTHTENa JAEMOHCTPHUPYIOT OONBLIYIO CTENEHb T'eTePOreHHOCTH
BCJICZICTBHE HAMU4Ms N-KOHLEBBIX MOMU(UKAILUI, TaKuX Kak oOpa3oBaHHE MUpPOTIyTamara M
kapOokcumupoBanue. CrenoBaTeNbHO, BOCCTAHOBJIEHHWE IUCYIbQUIA U H3MEPEHHE MAacChl
TSKEJION LeNu MPUBOAUT K IOSIBJICHMIO CJIOKHOTO NAaTTepHa MHUKOB IOCJE JIE€KOHBOJIOLMH.
Takum o00pa3oM, B HEKOTOPBHIX OONACTSIX MPUMEHEHMs MPEANOYTUTENIbHEE HCIIONB30BATh
NPOTEOJINTHYECKYIO T€HEepaluio (parMeHTOB aHTHUTENAa BMECTO I€HEPALMH JIETKHX U TSKEJbIX

Hernel ¢ HCIOJNb30BAaHHEM BOCCTAaHABJIMBAIOLIMX areHToB, Takux kak autuorpeuton (DTT).
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[TamamH ¥ MENCHH TPATUIMOHHO HCIIONB3YIOTCS ISl CO3JaHMsA (PparMeHTOB aHTHTENA, A
co3ziaHue JIo0oro u3 (parMeHTOB SBISIETCS TPYAOEMKUM mpoueccoM. s pacmennenus 1gG
NEeTNCUHOM HEeOOXOAMMa 3HAYUTEIbHO ONTUMH3UPOBATH €r0 CBOICTBA, KPOME TOTO, PEAKIHIO
paclienieHys NpoBOAAT NpU HU3KOM kuciioM ypoBHe pH. Ilanaun Hy»naercs B akTuBartope, rue
MO>KHO monyuuTh kak F(ab ')2, tak u Fab B 3aBucuMocTu oT ycinoBuil peakuuy, IpUBOIAIINX K
00pa30oBaHUIO TeTEPOreHHOrO MyJia (ParMeHTOB. DTH HENOCTATKH MOYKHO YCTPAHUTD, IPUMEHSS
HOBbIH (pepmeHT FabRICATOR®. IIpouenypa paciueruieHust IpOXOIUT O4eHb OBICTPO U MPOCTO
U, YTO BaXXHO, He TpeOyeT onTuMmm3anuu cBOWCTB. Ee mpoBomsT mpu HeiTpambHOM pH, dTo
obecnieunBaeT co3nanue ToYHbIX (pparmeHToB F(ab )2 u Fc. [lanbHelimero 6Mopa3noKeHus T
YpEe3MEPHOTO  pACIICIUICHUS, KOTOpble OOBIMHO  CBSI3BIBAIOT C  JCHCTBHEM JIPYTHX
NPOTEOJIUTHUECKUX (PEPMEHTOB, TAKMMH KakK IENCHH WJIM TamnauH, He HaOmronmaercs. BaskHo
oTMeTHTb, 4TO, MOCKOJIBbKYy FabRICATOR® pacuieruisier Aucyab(puaHbIE MOCTHKH B TSDKEJOM
nenu Tonpko Ha C-KOHIlE, 3Tara BOCCTAHOBJICHHS He TPeOyeTCs, MoyyaroT MHTAaKTHEIA F(ab )2
U JIBa OCTaTOYHBIX (pparmenTa Fc.

Omnpenenenus

H: rekcosza (MaHHO3a, TJIFOKO3a M TAJIAKTO3a)

Man5: manHO3a 5

N: N-anerunrexkcozamuH (N-aleTHITTIOKO3aMHUH U N-alleTHITaJIaKTO3aMHUH)

F: ¢pykosa

S:  cmanoBas  kucnmora (N-auermnHeiipamuuHoBas — kucinora (NANA) u  N-
rnukonmHeiipamuHoBas kucnora (NGNA))

GO: acuanoanakTo-apyKO3UIMPOBAHHBIN 2-aHTEHHAJIbHBIN OJIUTOCaXapu

GOF: acuanoranakToyKo3WINpOBaHHBIN 2-aHTEHHAJIBHBIN OJMIrocaxapun

G1: acnanoMOHOraNaKTO3UIMPOBAHHBIN 2-aHTEHHAIBHBIN OJIMrOcaxapus

G1F:  acHajOMOHOrajJakTO3WIMPOBAHHBIN  (PYKOSWIMPOBAHHBI  2-aHTEHHAJIBHBIN
OJIUTOCaxapusn

(G2: acuanoauragakTO3WINPOBAHHBIN 2-aHTEHHAJBHBIN OJIUTOCaXapus

G2F: aCHaJIOIUraIaKTO3UIINPOBAHHBIN (YKO3MITNPOBAHHBIH 2-aHTeHHAJIbHBIN
OJIUrocaxapusn

GlcNAc N-auerun D-rinroxkozamun

Lys: JIuzun

-Lys: Yceuennas tsoxenas nerb (octaTok C-KOHLEBOTO JIM3HHA OTCYTCTBYET)

+Lys: Tsprenas uenb, coneprkaiiasi C-KOHLIEBOU JTIU3UH

M. J.. MUJIJTMOHHBIE JJOJIU

ObopynoBanue

Macc-cnextpomerp Thermo Scientific Q Exactive (Plus)

Cucrema BOXXX Agilent 1200

Kononka Applied Biosystems POROS R2/10 2,1 mm x 100 MM

ITporpammuoe obecnieuenue Thermo Scientific Q Exactive Tune

[Iporpammuoe obecneuenue Thermo Scientific Protein Deconvolution
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AHaTUTHYECKHE BEChl C BO3MOKHOCTBIO B3BemuBaHus 0,01 mr

BuxpeBblif cMecuTenb, 1r00as MOAXOAAIIast MOJENb

Bopsinas 6ans wnu TepMocTar, ro0asi oaxosImas MOAeb

Kammbposauusiit Tepmometp - ot 10 go 110 °C, mobas nmoaxozasimast MOAEb

KamubpoBaHHbIe MUTIETKH

Muxkpouentpudyra, rodast MOAXOAAIIAsS MOIEITb

IIpouenypa

Pacmeruienue 00pasios ¢ nomoiisio pepmenrta IdeS

obpasup! (3kBUBaeHTHBIE SO MKT IgG).

nobasysitor 1 mka (50 enunmi) ¢epmenta IdeS x S50 mxr IgG, kpaTkoBpeMeHHO
BCTPSIXUBAKOT, HEHTpUPYTUpyIOT U uHKyOHpytot npu 37 °C B teuernne 30 MUHYT (OCHOBHOM
dbepment B koHueHTtpauuu 5000 emunun Ha 100 mkia 1 enuHuna (epMeHTa MOTHOCTBHIO
pacmeruisier 1 Mkr IgG 3a 30 munyt nipu 37 °C).

3aMeUISIOT BpalleHne o0pa3LoB, nepeHocsT ux Bo ¢aakonbl aist XKX-MC u 3arpyxaror
(bmaxkoHbI A5t 00pa3LOB B aBTOMaTHUECKUH npodooTdopHuK Agilent 1200.

Meton XX-MC

IIpuroroBnenue pactsopa

IToneuwxHas dasza A (0,1% mypaseuHoii kuciaotel (MK) B Boze CBEpXBBICOKON YHCTOTHI)
- 100aBIsIFOT 999 M BOXIBI CBEPXBBICOKOH YHCTOTHI B OYTBUIKY JJIs1 MOABWKHOHN (ha3bl IS
B2XXX obvemom 1 11, nobasmsiror 1 M MK u nepememnmBaroT. DTOT pacTBOP MOXKHO XPaHUTh
[P KOMHATHOM TeMIIepaType B TEUEHUE 2 MECSLEB.

ITonBwxHas ¢aza B (0,1% MK, 99,9% aneronurpmn) - npobGaBmsiror 999 M
arleToHUTpuia B OyThUIKY 1t moaBrkHON (asel mis BOXKX obbemom 1 71, mobasisiror 1 mu
MK u nepemeninBaroT. ITOT PaCTBOP MOKHO XPAaHUTh IIPU KOMHATHOI TeMIiepaType B TeUeHUe
2 MecsLeB.

Meron KX

Kononka: Kononka Biosystems POROS R2/10 2.1 mmD x 100 mmL

Temneparypa xononku: 60 °C.

Temmnepatypa aBromarudeckoro npodoordopuuka: 4 °C.

Cxkopoctb notoka: 300 MKJI/MUH

O06mbem BBeneHHOH TPOOBL: 5 MKJI

IonemwxHas ¢aza A: 0,1% MK B Boge CBEpPXBBICOKOH YHCTOTHI

[TonewxHas ¢daza B: 0,1% MK B auneroruTtpuie

Tabmuua 6: Tabnuua rpaguentos KX:

Bpemsi (muH) % noasuxHOM (pa3el B
0.0 10
6.0 30
11,9 42
12,0 95
15,9 95
16,0 10
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21,0 | 10

Meron MC

ITapameTpsl CKAHUPOBAHUSA:

Tun ckanuposanust: [lonnas MC

Huanaszon ckanuposanust: Ot 700 no 3500 m/z

®parmentauus: Bayrpennuit CID 35,0 5B

Pazpemenune: 17 500

ITonsprocts: [lonoxxurenbHas

®dukcupoBaHHble Macchl: Bk, m/z 445,12002

Llenesas yacte AGC: 3e6

MaxkcumanbsHOe Bpemsi BBeneHus: 250

Ucrounuk UDP:

Pacxop 3amutHOro rasa: 32

Pacxon BcmomorarenpHOro rasa: 7

Pacxon npoagysouHoro rasza: 0

Hanpspxenne npu pacnsuiennu (|kB|): 4,20

Tewmn. xkamutsapa (°C): 280

VYposenb BU-curnana S-naun3sl: 55,0

Tewmmn. nvarpesarens (°C): 80

AHanu3 NaHHbIX

OTHOCcHTENBHOE COnIEpKaHHE KaKAOro OOHAPYKEHHOTO COEAMHEHHUS TIJIMKAHOB
PErUCTPUPYIOT HA OCHOBE aHaJIM3a MacC-CIEKTPOB Mocie nekoHBorouuu. Ha @ur. 22 nokasaH
pETpe3eHTATUBHBIA CIIEKTP MacC TOCJie AEKOHBOMIOLMH Ul aHalh3a ToJMMyMmada,
npoayuupyemoro kinerkamu Sp2/0, meronom MPMA. OcHOBHBIE CTPYKTYpBI, ONpeeseHHbIE C
nomoineko aHanuza MPMA, Bkirodatot, Hanpumep, Man 5 (HSN2), GO (H3N4), GOF (H3N4F1),
G1F-GlcNAc (H4N3F1), H5N3 G1 (H4N4), H5N3F1, G1F (H4N4F1), G2 (H5N4), G2F
(H5N4F1), GIFS (H4N4F1S1), H6N4F1, G2FS (H5N4F1S1), H7N4F1, H6N4F1S1, G2FS2
(H5N4F1S2). OrcnexxuBaercsi MPOLEHTHAs OOJS KaKAOHW M3 3THUX CTPYKTyp. M3mepeHHas
NIUKOBasi WHTEHCHUBHOCTb TPENCTABJSET COOOH TMPOLEHT KaKAOH CTPYKTYphHI TOCHE
HopMmanu3aiu (% OT olmero HazHaueHus). [ UKaHbI, U1 KOTOPBIX HaOOgaeMasi macca
BBIXOJIMT 3a MPEAeIbl MOPOrOBOr0 3HAYEHHS] MACCOBOTO OTKJIOHEHUs 100 4/MJTH, He BKJTFOUEHBI B
pacuersl, Hanpumep, *G1F-GIcNAc-Lys, *HSN3-Lys, *G1-Lys, *H5N3F1-Lys u *G2-Lys. Kak
OpUIO OTMeueHO, OHU oOOo3HadeHbl cumBosoM (*). Kpome Toro, B cmekTpe He Bceraa
oOHapyxkuBaercss ManS-Lys, MOCKOJNBKY OH UMeeT O4YeHb HHU3KYI) HHTEHCHUBHOCTBH, TE€M HeE
MeHee, OH pacCMaTpUBAaeTCsl U BKJIIOYAaeTCcs B pacyeTbl npu ero Haiauuuu. IIponeHTHOe
CoZIep KaHNe TJINKaHA PACCUMTBHIBAETCS IO PE3yJIbTaTaM OIpeneneHus Ha obenx mzodopmax Fe-
¢parmMeHTa ¢ KOHLEBBIM JIM3UHOM U 0Oe3 Hero, Hampumep, mpoueHtHoe coxepkanue GOF
coctaBysieT (% GOF -Lys +% GOF+Lys). CtpykTypel, oOHapy>KeHHbIE TOJBKO Ha OIHOW M3
n30popM TsDKENOW wLenmu, oOO3HaueHbl IBOWHOM 3Be3goukod (**), wHampumep, **GIF-
GlcNAc+Lys,  **HS5N3+Lys, **Gl+Lys, *HS5N3Fl+Lys, **G24Lys,* G2FS-Lys,
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**HO6N4F1S1-Lys, **G2FS2-Lys, **H6N4F1-Lys, **H7N4F1-Lys. bonpmmHCTBO Takux
CTPYKTYP UMEIOT HU3KYIO YHUCIEHHOCTh U HE MOTYT OBbITh OTJEJIEHBI OT CMEXHBIX ITUKOB ¢ Oojee
BBICOKMIMH TOKA3aTeJISIMH MHTEHCUBHOCTH WJIM HUXKE CIIOCOOHOCTH OOHApPYKEeHHSI CrIocoda.

*[Ipumeuanue. Pazmuus mexay merogamu BOXX u UIPMA (Hanpumep, cM. Ta0iuiy
7 HWXKE) MOTYT OBITh CBSI3aHBI C COBMECTHBIM JJIIOMpOBaHMEM coenuHeHuil mpu BDXKX u,
BO3MO)KHO, HEAOCTATOYHOW OLIEHKOH HEKOTOPBIX CHAJUPOBAHHBIX COEIMHEHUN IO JaHHBIM
HUPMA, mNOCKOJNIbKY HEKOTOpble M3 TOKaszaTeieldl MHTEHCUBHOCTH O4YeHb OJIM3KU K Tpeneny
cnocoOHOCTH 0OHapyskeHust Metona MPMA.

Tabnuua 7: CpaBHeHHE YUCIEHHOCTH TMKaHOB ipu MPMA u BOXKX nnst xapakrepHOro

oOpasua romumMymada, mpoALLUpPYyeMOoro Kietkamu Sp2/0

I'pynna rnukaHoB HPMA, % BIXKX, %
GOF 28,7 325
GIF 31,7 36,4
G2F 10,5 9.9
Jpyrue HelTpaibHble OJUrocaxapuabl 15,2 6,8
OO0ee cogep:raHne HEMTPAIBbHBIX OJIUTOCAXAPH/IOB 86,1 85,7
MoHocHanupoOBaHHbIN 12,6 13,8
JlucuanupoBaHHbIN 1,3 0,6
OO0wmee copep:raHue 3apsZKeHHBIX 0JIMTOCAXaAPUAOB 13,9 14,3

Kamunnsproe nzoanexkrpudeckoe GpokycrupoBaHue

Kammsipaoe uzosnexrpudeckoe ¢pokycupoanue (KUDD) pasnensier 6enku Ha OCHOBE
obwero 3apsima win u3oajekTpuueckoil Touku (pl). Crocod mMpUMEHSIOT ISt OTCIIEKUBAHUS
pacnpenenenus n3ogopMm Ha OCHOBe 3apsna B ronmumymade. B ormmune ot npouenyp UD® Ha
ocHoBe rensi, KUD® obecreunBaeT KOMUYECTBEHHYIO MeEpY MPUCYTCTBYIOIIUX 3apsKEHHBIX
coenunenuii. Kpome toro, KUD® obecrnieurnBaeT MOBBIIEHHOE pa3pelieHne, 4yBCTBUTEIbHOCTb
¥ BOCIPOU3BOJUMOCTb IO CPAaBHEHHIO CO CrocoboMm Ha ocHoBe rens. [lpomnenypa KUO®D
pazaensier u3odgopmel Simponi (romumymada) Ha OCHOBE 3apsifa OT 4 10 6 ¢ MOYTH UCXOIHBIM
paspemeHuem, torga kak MMO® Ha ocHOBe rensi pa3fensieT TOJNbKO OT 4 10 5 CoeauHEeHul ¢
YaCTHYHBIM  paspemneHueM. XapaktepHas snektpodoperpamma KHUO®  romumymada,
SKCIPECCUPOBAHHOrO KieTkamu Sp2/0, mokasaHa Ha @ur. 23, rae 4YeThipe OCHOBHBIX ITHKA
obo3navensl kak C, 1, 2 u 3, a manbni nuk obo3HadeH kak B. Takke mokazaHo rpaduyeckoe
n3o0pakeHre, Ha KOTOPOM IMPENCTaBJeHO oOimee COOTHOIIeHHe Mexnay nukamu KUO®D wu
YMEHBLICHUEM OTPULIATEIIbHOTO 3apsi1a/CTeNEHN CHANPOBAHHSL.

Ananuz KMO® nmpoBoasT Ha uMmeroliemcs B mpoaaxke aHanuzarope ans KM2®, koropslit
00OpynOBaH aBTOMATUYECKUM INPOOOOTOOPHUKOM M CHOCOOEH NOANEP’KUBATh TEMIIEPATYPY
npober < 10,5 °C mpu temmeparype okpyxkaromei cpeapl < 30 °C, Hampumep, TaKOW Kak
aBromarudeckuii mpodoorbopuuk Alcott (GP Instruments, Inc.). B anammusze ucnomp3yercs
KallWUsIp C BHYTPEHHEH CTEHKOW, IOKPBITOW AMOKCHIOM KpeMHHs, 0e3 MOJMUMHIHOTO

MOKPbITHA BHEIITHEM CTEHKH AJist ACTCKTUPOBAHUA IO BCe AJIMHE Kallujurapa. KpOMe TOrO,
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UCTIOJIB3YIOT PAacTBOpP aHoyMTa pazOaBieHHONW (HOCHOPHON KHCIOTHI M METHIILEIUTIOJIO3 B,
pPacTBOp KAaTOJHMTA MMAPOKCUAA HATPHUSI M METHIILIEIUTIOJIO3bI U OTIPENEIEHHYI0 CMeCh aM(OJIUTOB
mupokoro nuarnasoHa (pH 3-10) u y3koro nuanasona (pH 8-10,5). B ananuse ucnomib3yercs
npenBapuTeNbHas o0padoTka Kak HCCIEAYEeMBIX MpPenaparoB, Tak U pedepeHTHOro CTaHmapTa
(PT) xapbokcunentunaszoit B (CPB), koropas ynanser C-KOHLEBOH JU3UH TSDKENIOH Lenud U
yCTpaHsAeT HEOAHO3HAUYHOCTD, BbI3BAHHYIO HAINYHEM MHOXkKeCcTBa C-KOHLIEBBIX BAPUAHTOB.

Ilepen kaXXapIM aHAINU30M 337aHHAs TEMIIEpaTypa aBTOMATHYECKOro NMpoOOOTOOpHHKA
ycraHaBiuBaetrcst Ha 4 °C, aBroMaTu4eckuil mpoOOOTOOPHHK MPEABAPUTETBHO OXJIAKAAETCS B
Te4eHHe No MeHblnell mepe 30 MHHYT, a TemIeparypa OKpYKarollel cpeabl B JadopaTopuu
nonaep:kuBaercs Ha ypoBHe < 30 °C. [IpeaBapurenbHo 00paOOTAHHBIN UCCIIENYEMBI Mpenapar
u pebdepeHTHbIi mpemapar, (uakoHbl ¢ o00paslamu, BCTAaBKH (PJIAKOHOB, pPEareHTHI,
WCIIOJIb3YEMbIE MPU aHAIN3€E, BKJIIOYAsl OUUILECHHYIO BOAY, UCXOAHBIN PacTBOp, coaepkamuii N,
N,N'N'-terpamermmtaneanuamua (TEMED) (kotopelit ontuMusupyer (pOKyCHPOBKY BHYTPH
Kanmwusipa), aMponuTsl, Mapkepsl pl 7,6 1 9,5 i BHYTPEHHNUX CTaHAAPTOB U METUJILIEIUTIONIO3Y
(ML) mepen HavajOM MPHUTOTOBJIEHHUS] 00pas3la BBIAEPKUBAIOT HA JIbAY B TEUEHUE MO MEHBIIEH
mepe 30 muHyT. OOpasupl rOTOBST HA JIBAY, PETHCTPUPYIOT BpeMst AOOaBJIEHUS] WCXOIHOTO
pactBopa u KOHTpoJupyroT 3kcno3unuio TEMED. Ananus nomkeH ObITh 3aBepINeH B TEYCHHE
180 muuyT mocne nobasneHust. KoHTponpHbIe 00pa3ipl 1l MPOBEPKH MPUTOAHOCTH CHUCTEMBI
BBOZAST OAHOKPATHO, a uccieayemble npemnapaTbl u PII BBOAAT ABaXkabl B COOTBETCTBUM C
TabJuIel NoCIe0BaTeNIbHOCTEN, MpUBeNeHHON Hike (Tabnnua 8).

Tabmuna 8: ITocnenoBarepHOCTL OTOOpa 0Opasia

H IHonoxenne praxkona ais Yucao

a3paHue o0pa3ua N
or0opa ob6pazua BIPbICKMBAHHUI

I IpUrogHOCTh CHCTEMBI 1 1

XonocTon 2 1

KonTtpospHast CPB 3 1

PT1, o6paborannsiii CPB 4 2

O6padorannbiii CPB obpasern 1 5 2

PT1, o6paborannbiii CPB 6 2

[Tocne BpbICKMBaHUS MPOO B KAMWIISIP C MOMOILIBIO MOPIIHEBOIO HACOCA HA KAMUJLISIP
BO3ACUCTBYIOT 3JieKTpuueckuM mosieM (3 kB) B Teuenne 8 muH, ¢opmupys rpaaueHT pH, u
uzopopMbl roiauMmymMada Ha OCHOBE 3apsifja pa3NeNsioTCs B  COOTBETCTBHM C X
usoasiekrpudeckor toukou (pl). M3odopmbl Oenka B Kamuuisipe OOHAPYKUBAKOT MyTeM
BU3yaJIM3alMU IO BCeH JuMHEe Kanwuisapa npu 280 HM, a AaHHbIE NPEACTABIECHBl B BUAE
snekTpodoperpaMMbl B 3aBUCUMOCTH OT 3HaudeHust pl mo cpaBHeHHIO co 3HaueHueM A280.
3navyeHus pl mpucBamBarOT MyTEM CpaBHEHUs ¢ BHyTpeHHHMHU ctanmaptamu pl (pl 7,6 u 9,5) ¢
MOMOIIBI0 HM3MEPUTENPHOrO MpHOOpa € MPOrpaMMHBIM YIPABJICHHEM, a IUIOMAAH ITHKOB
ONpENeNsIoT € TMOMOIIBI0  3JeKTpodoperpaMmbl € HUCHOJB30BAHUEM  CTAaHAAPTHOTO
nporpaMMHOro odecriedeHust it coopa naHHbIX. [IpuBeneHsl cpenHee 3HaueHue pl u cpenHuit
IIPOLIEHT TUIOINA U MHMKA BCEX MUKOB MOcse ABYX BhpbickuBaHuil > LOQ), a Taxke 3HaueHue Apl
MO CPABHEHHIO C pe)ePEHTHBIM CTAHAAPTOM U CyMMa MpoLeHTOB miomann mukos C, 1, 2 u 3.

Omnpenenenue xapakTepucTUk n30gpopm ronnmymada, pa3aeneHHbx ¢ nomorbo K@



128

Crannaptapii npodpuns KHUD2P rommmymaba, mpoayuupyemoro kietkamu Sp2/0,
COZIEPIKUT YEThIPE OCHOBHBIX MHUKA, MoMedeHHbIX kak C, 1, 2 u 3, u manbiii nuk B, kak nokaszaHo
Ha xapakTepHOil snekTpodoperpamme (Pur. 23). B orHomeHun ronmumymada OCHOBHBIM
UCTOYHUKOM BapuadenbHocTH B nipodune KUDD sBrsiercss nesaMUHUPOBAHUE U M30MEPU3ALINS
acraparuna Tspxenor nernu 43 (HC Asn43). lenounoit nuk 3 npu KMO® npencrasnsier codoi
HenezamuHupoBanHyto HC Asn43, a Taxke 1€3aMUHUPOBAHHYIO M30aCNapardiHOBYIO KHUCJIOTY
Tsokenoit nenu 43 (HC wm30Asp43), torma kak Oosee KHCIble NMUKHM TNPEACTABISIIOT COOOM
nezamuHupoBanHyto HC Asp43 u creneHp cuanupoBaHusi. IIporHosupyemble MIEHTHYHOCTH
paznnusbix ukoB KMO® npusenenst B Tabanue 9. Anann3z KMO® ucnonp3yoT B KauecTBe
o0IIero KOHTPOJIsI TeTEPOreHHOCTH 3apsaa romuMmymada, a B Ka4eCTBe OCHOBHOI'O aHaJIM3a JJIst
KOHTPOJIS I€3aMUUPOBAHUS UCTIOJIBb3YIOT IPYrol aHaIN3.

Tabmuua 9. IlporHo3mpyemasi  WAEHTUYHOCTb  INHKOB,  HAOJIOaeMBIX  Ha

snekrpodoperpamme KD ® nepachacosannoro npenapara (HIT)*

IInk KHD®D HNpenTnduxkanus 0CHOBHBIX HNpentundukanysi BTOPOCTENEeHHbIX
coeJHHeHHUil coeNHeHHuil

B 2 HC Asp43, 2 SA HC Asp43, HC isoAsp43, 3 SA
2 HC isoAsp43, 4 SA

C 2 HC Asp43, 1 SA HC Asp43, HC isoAsp43, 2 SA
2 HC isoAsp43, 3 SA

1 2 HC Asp43 HC Asp43, HC isoAsp43, 1 SA
2 HC isoAsp43, 2 SA

2 HC Asp43, HC i1soAsp43 2 HC isoAsp43, 1 SA
HC Asp43, HC Asn43

3 2 HC is0Asp43 HC 1soAsp43, HC Asn43

"SA mpencrasiser co0OM CHANOBYK KHCIOTy, BapuaHThl, coxepxamue HC Asn4d3 BmecTo
Asp43 nnu is0Asp43, TakKe IPUCYTCTBYIOT B HU3KHUX KOHLEHTPALMAX, HO OHU HE BKJIIOYEHBI B
Ta0JInILy .

BBenenue B cTpaTreruu ynpasieHHs IPOU3BOACTBOM

Bo Bpemsi kpynmHOMacTabOHOrO KOMMEPUECKOTO MPOM3BOACTBA pa3paboTaHbl CTPATErHU
YIPaBJICHUS] TPOU3BOACTBOM JUJIsl MOAMEPKAHUS CTAOMIIbHBIX XapaKTEPUCTHK JIEKAPCTBEHHOTO
BemectBa (JIB) u nexapcrBenHoro mpemnapara (JIII) tepameBTuueckux OenkoB (Hampumep,
TEPANEeBTHUECKUX AHTHUTEN, TAKHX KaK roJuMyMal) B OTHOIIEHWH MPOQUISA OJIMTOCaxapuaoB,
OMOaKkTUBHOCTH (aKTMBHOCTH) w/miu apyrux xapakrepuctuk JIB wu JIII (Hampumep, cwm.
XapaKTepUCTUKHU, yKa3aHHble B Tabmuue 10 w tabmuue 11). Hampumep, rmuKO3WIMpOBaHHE
romuMyMaba =~ OTCIIEKHBAIOT B KauyeCTBE  BHYTPHUIPOM3BOIACTBEHHOTO  KOHTPOJI
HepachacoBanHoro npemnaparta (HIT) Ha ctanum 9 mpOM3BOACTBEHHOTO MPOLIECCa, ¢ YKa3aHHEM
BEPXHUX W HIKHUX TIPeAesoB s cpeaHero % oOmero KOJIM4YecTBa HEHTPaIbHBIX
OJIUTOCAaXapuIoB, %o OOLIEro KOJINYECTBA 3aPSKEHHBIX OJIMTOCaxapuaoB U % OTHEIbHBIX BHIOB
HelTpanpHbIX onurocaxapunos, GOF, G1F u G2F.

Tabmuua 10: PenpeseHTaTuBHOE CpaBHEHHE BBIOPAHHBIX XAPAKTEPUCTUK rojuMymada,

skcmpeccupyemoro B kietkax Sp2/0 u knerkax CHO

Tect ITapametp Kaerku Sp2/0 | Knerku CHO
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JB-DKC-B3XX Yucrora, % 99,81% 99,61%
Arperart, % 0,18% 0,39%
®parmenTsl, % <I10 <I10

k/ICH osnekrpodopes B

BOCCTAHABJIMBAIOLIIUX Yucrora, % 98,6% 97.7%

yCJIOBHUSIX

k/ICH osnektpodopes B

HEBOCCTAHABJIMBAIO LIIUX Yucrorta, % 98.9% 96,8%

YCIIOBHSIX

buoakTuBHOCTH buoakTuBHOCTB,% H/II 83%*

KHUD®: muk 1 22% 28%
MUK 2 38% 37%
MUK 3 29% 21%
ik C 8% 9%
ik B 2% 4%
CyMMa OCHOBHBIX IMHKOB 97% 95%

Ilentunnoe kaptuposanue |lesamuauposanue HC N393 7.8% 9.3%
Hesamunuposanne HC N43 67% 81%
Hsomepuzauus HC N43 25% 26%
Oxucnenne HC M261 <110 2,5%

MW macca H/TI Bee B npe,uenaax

42 nanpTOH

* CpaBHeHHE ¢ pedepEeHTHBIM MPENapaToM (IKCIPECCUPOBAHHBIM B KjleTKax Sp2/0)

<TIO - ke npenena oOHAPY KEHHsI

H/IT - He mpumMeHUMO K pedepeHTHOMY Ipernapary, NpoayLHUpOBaHHOMY KjieTkamu Sp2/0

Kak noka3ano B Tabiuue 10, B HEKOTOPBIX BHIOPAHHBIX XapaKTEPUCTUKAX TOJIMMYyMada,
nponyuupyemoro kierkamu Sp2/0 u knerkamu CHO, cymectByroT pasnuuusi. OQHAKO paHee
OBUIO YCTaHOBJICHO, YTO pasiuuusi B NPOPWISIX [Oe3aMUAUPOBAHUs (HAMPUMEp, YPOBHH
nesamugupoBannss HC  Asn43), ortpaxenHbie B pesynbratax KHUD® wu mnenrugHOro
KapTUPOBAHUs, B OCHOBHOM BBbI3BaHBl PA3JIMYMSAMH B O0pabOTKe (Hampumep, OYHCTKE H/HIIH
XpaHeHUH) Oenika. AHAJOTHMYHBIM O0pa3oM ObLJIO MOKA3aHO, YTO Pas3indus B OHOJIOTHYECKOH
AKTUBHOCTH BBI3BaHBI Pa3IMuUsIMU B 00paboTke (T. € KpPyHMHOMAacCIITaOHOE KOMMEpPUYECKOe
NPOM3BOJICTBO MO CPABHEHUIO C MEJIKOMACIITAOHBIM IPOU3BOACTBO), M HA HUX HE BIHUSIOT
pa3iauuus B KJIETKe-XO3sHMHE, WCIONb3yeMOl st skcmpeccuu Oenka.  bomee  Toro,
Ononornyeckasi aKTUBHOCTb roiumMymada, sxcnpeccupyemoro B kierkax CHO u ounineHHoro B
MEJIKOMACIITA0HOM NPOU3BOJICTBE, MO-TIPEKHEMY HAXOAUTCS B Mpeenax Crenu(uKanum.

IIpodunb onurocaxapuaos raumymada

lomumyma®b N-TIMKO3WIMPOBAaH B OJHOM YYacTKe KaKIOW TSDKENIOW ILenmu, Ha

acriaparude 306. Otu N-CBA3aHHbBIE CTPYKTYpPBI OJHMIOCAXapUIOB MOTYT IPENCTAaBIATb COOOMH
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mo0ble U3 Tpynmbl 2-aHTEHHAJIBHBIX OJIMTOCAXAPHIIOB, CBSI3aHHBIX C OEIKOM MOCPEICTBOM
NEPBUYHOTO aMHHA OCTaTKa aclaparuHa, HO Ha rojuMymale OHH COCTOST B OCHOBHOM U3 2-
AHTEHHAJIbHBIX KOPOBBIX (DYKO3MJIMPOBAHHBIX COENUHEHHH C IeTepOr€HHOCTBIO TaJlaKTO3bl U
CHAJIOBOU KHUCJIOTBL OtnenbHbIe BUJIBI OJINTOCAaXapua0B BKJIFOYAIOT GOF
(acnanoaranakTorajakTO3WINPOBAHHBIN (YKO3MIMPOBAHHBIM 2-aHTeHHaNbHbIH riukaH), GIF
(acmamOMOHOTaIAKTO3MIIMPOBAHHBIA  (DYKO3HIIMPOBAHHBIN 2-aHTeHHaNbHbIH rnkaH) U G2F,
(acmanoguranakToQyKO3MIMPOBAHHBI  2-aHTEHHAIbHBIH  TNMKaH). [ JIMKO3MIMpOBaHHE
romuMymada OTCIIEKHUBAIOT B Ka4eCTBE KOHTPOJIS Mpolecca Ha CTaauu 9 MpOU3BOACTBA, MPH
5TOM Ha MeCTe NPUMEHSIOTCA crenudukanuu aisi OOINero COoAep:KaHus He3apsKEHHbBIX
OJIUTOCAaXapUI0OB, OOINEro COAEpKaHMUS 3apPsDKEHHBIX — OJMTOCaXapuaoB W OTEJbHBIX
He3apspkeHHbix onurocaxapunos GOF, G1F u G2F. Ha ®ur. 24 npencraBieH CXeMaTUYECKHUM
0030p HEKOTOPBIX BUAOB NMEPBUYHBIX N-CBsI3aHHBIX osinrocaxapunos B IgG rommmymada. Takxke
NOKa3aHa POJIb HEKOTOPBIX (PEPMEHTOB B MPOLIECCE CO3PEBAHUS TIIMKO3UIMPOBAHUS, BKIIFOUAS
POJIM HEKOTOPBIX ABYXBAJICHTHBIX KATHOHOB (HarpumMep, Mn* u Cu™), B 5THX (pepMEHTATHBHBIX
npoLeccax.

KonTpone npoduns onurocaxapuaos

KonTpone mpoduns oiaurocaxapuaoB TEparneBTUUYECKUX AHTHTEN WIPAET KIIFOUYEBYIO
POJIb, TIOCKOJIBKY M3MEHEHHUS MPOWIIS OJUTOCaxapuaoB PEKOMOMHAHTHOTO MOHOKJIOHAJIBHOTO
aHTHUTENa MOTYT CYINECTBEHHO BIHATh Ha Ouonormueckue (yHKIMM aHturena. Hampumep,
Omnonornyeckue HCCIEAOBAHUS TIOKA3alll, YTO paclpelesieHue pasIuYHbIX TIUKopopM B
obmactu Fc Moxer cymecTBeHHO BIUATh Ha 3(PEKTUBHOCTb, CTAOMIBHOCTh AHTUTENA U
spdexropuyro ¢ynkuuro (J. Biosci. Bioeng. 2014 117(5):639-644; Bio-Process Int. 2011,
9(6):48-53; Nat. Rev. Immunol. 2010, 10(5):345-352). B vactHocTH, apykozumiposanue (J. Mol.
Biol. 368:767-779) u ranakro3mnuposanue (Biotechnol. Prog. 21:1644-1652) moryt urpath
BXXHYIO POJIb B aHTUTEJIO3aBUCUMOI KJIETOUHO-orocpeaoBanHol murotokcudHoct (ADCC) u
KOMILIEeMeHT-3aBUCHUMOI 1TUTOTOKCHYHOCTH (CDC), nBYX BaKHBIX MEXaHH3Max, C MOMOLIBIO
KOTOPBIX aHTHTEJIA OMOCPEAYIOT YHUYTOXKEHUE KJIETOK-MHIIEHEH Yepe3 UMMYHHYIO (DYHKIHFO.
Kpome ToOro, BBICOKHE YpOBHH MaHHO3bl OTPHLATENBHO BIUSIIOT Ha 3(PQPEeKTHBHOCTH MyTeM
yBennueHus: kiupenca anrutena (Glycobiology. 2011, 21(7):949-959), a coneprkaHue CHaIOBOH
KHCJIOTBI MOKET BIIMSITh Ha MPOTHBOBOCIAJIHUTEIbHYIO aKTUBHOCTH (Antibodies. 2013 2(3):392-
414). B pe3synbraTe MaHHBIX OWMOJIOTMYECKUX TMOCIEICTBUN BCIEACTBHE H3MEHEHHH MpPOQUIIS
OJIUTOCAXapU/IOB  PEryJIATOPHBbIE  OpraHbl  TPeOyHOT  KOHTPOJUPOBATH  CTPYKTYPY
TJIUKO3MIIMPOBAHUS AHTHTEN, YTOOBI FAPAHTUPOBATH COOIIIOACHNE CrICU(UKALINHA BBITyCKa IS
TIOJTyYEHUsT TIOCTIEIOBATENIbHOTO, 0e30MmacHoro u 3¢ ¢GEeKTHBHOTO Mpernapara.

ITpodunb onmurocaxapuaos - BIUSHHE SKCIPECCHU B PA3IUYHBIX KJIETKAX

JIByMsl IIUPOKO HCIIOJBb3YEMBIMH JIMHUAMH KJIETOK-XO0351€B ISl PEeKOMOWHAHTHOU
SKCIIPECCUHN AHTHUTEN SIBISIFOTCS KIETKH SUYHUKOB Kurtalickoro xomsuka (CHO) um xnetku
MuenoMbl Mblier (Harnpumep, kietku Sp2/0). Knerku CHO skcnpeccupyroT peKOMOWHAHTHbIE
aHTUTEJNA, KOTOPBIE MOTYT MPAKTHUECKH HE COAEPKATh MNIMKAHOB CHAJIOBON KUCIIOTHI, & TIIMKAHbI

MoryT ObITh (yko3minpoBanbl Ha 99%. B mpoTHBOIONOKHOCTE 3TOMY, KJIETKH MHUEIOMBI
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MBIIIEH 3KCIPECCUPYIOT PEKOMOMHAHTHBIE AHTHUTENA, KOTOPblE MOTYT coaepxatb a0 50%
CHAJIOBOH KHCIIOTBI U MO CYLIECTBY COAEPKAT MEHbIIE (PyKO3bl. DTH pa3Inyusi MOTYT OKa3bIBaTh
CYLIECTBEHHOE BJIMSHNE Ha aKTUBHOCTb aHTUTENA in vivo, HanpuMep, ObLIO NMOKa3aHo, YTO TaKue
pa3nuuMs MOTYT BIHMATH Ha CTPYKTypy Fc-yactm Monekynbl M TeM caMbIM HM3MEHSTh
s¢pexropHbIe GYHKIIMN aHTUTENA, TAKHE KaK aHTUTEJI03aBUCHUMAsl KJI€TOYHAsI HIUTOTOKCHYHOCTD
(ADCC) u xommnemeHT-3aBucuMasi uTorokcnuHocTh (CDC) (cm. Hampumep, narent CIIIA Ne
US8975040). Hanpumep, cHuxeHHas akTtuBHOCTb A3KIL] ormeuanach A1 HOBBIIIEHHBIX
CHAJIMPOBAaHHBIX (3apsikeHHbIX ) TukaHoB Fe (Scallon et al., Mol Immunol 2007; 44:1524-34).

Bnusiiue Ha aktuBHOCTH A3ZKII MokeT ObITh 0cOOeHHO BakHBIM it aHTuTen Kk @HO,
MOCKOJIbKY OBLIO TPENJIONKEHO, YTO JUIi HEKOTOPBIX YTBEP)KACHHBIX ITOKA3aHUI BaXKHBIN
mexanu3M aerctusi (MOA) antuten k @®HO MoxeT npeAcTaBisTh cOOOM pa3pylIeHUe KIIETOK,
nponyuupyromux PHO-a, nocpenctsom A3KLI, manpumep, ans JiedeHUs BOCMATUTEIBHOTO
3aboneBanus kumedHuka (B3K), Takoro kak 6onesnb Kpona (BK) w/mmn si3Bennsiii konut (AK).
Taxke Obut0 TOKa3aHo, uto Flixabi, Gmoanamor Remicade (nH(pmukcuMab), MOXy4EeHHBIA U3
kietok CHO, umeer Gonee Bbicokyro cpenHior akTuBHOCTh A3KI] B kiietounoi mmann NK92-
CDl16a. Madnukcumad npoayuupyetcsi B kjieTkax Sp2/0 u uMeeT OJUrocaxapuaHbiil Mpodub,
KOTOPBII UMeeT OoJiee BBICOKUI NMPOLEHT 3apspkeHHoro riukada, yem Flixabi, mpoxyuupyemsrit
B xierkax CHO (Lee et al. MAbs. 2017 Aug, 9(6): 968-977). COOTBETCTBEHHO, MOKET
noTpe0OBaTHCS] YMEHBIINTh CHAIMPOBAHUE U, TAKIM 00Opa3oM, MPOLEHTHYIO JOJI0 3apsKEHHBIX
TJIMKAaHOB, CBS3aHHBIX ¢ aHTUTeNnamu kK ®HO.

Kpome Toro, amrurena, mpoxyuupyemsie B kierkax CHO u Sp2/0, moryr umers
3HAYUTENbHbIE PA3JIMYUS B YPOBHIX JBYX SIUTOINOB IJIMKAHOB. rajlakTo3a-o-1,3-ramakro3sl (o-
gal) u cuamupoBanHoro N-rimmkana NeuS5Gce-a-2-6-ramaktossl (NeuSGce). Hampumep, Obiio
nokasaso, uro kjaetku CHO moryT skcnpeccupoBaTh aHTUTENA C HEONPEAeIsieMbIMU YPOBHIMHU
vy s cnenamu o-Gal u NeuSGe, Torna kak kinetku Sp2/0 MOryT SKCIpeccupoBaTh HAMHOTO
OoJiee BBICOKHE YPOBHH IBYX CTPykTyp mimkaHoB (Yu et al., Sci Rep. 2016 Jan 29;7:20029).
HanpoTuB, gI0AM TeHETHYECKU JIMIIEHbI reHa OMOCHHTe3a (-gal, a T'eH, OTBETCTBEHHBIH 32
npoaykuuo NeuSGe, HeoOpaTUMO MyTHPOBaH y Beex jmoaeii. B pesynbrarte a-Gal u NeuSGe He
NPOAYLUPYIOTCS Yy JroAeil. bosee TOro, mnpuUCYTCTBHE JTHX SIUTONOB TIJIMKAHOB, HE
OTHOCSILITUXCS] K YEJIOBEKY, HAa TEPAIEeBTUUECKUX AHTUTENAX MOXKET BBI3bIBATH HEXKEJATEIbHbIE
UMMYHHBIE PEAKIMH B OMNPEACICHHbIX MOMYJSIIMAX H3-3a 0OJiee BBICOKMX YpPOBHEH paHee
cymectByromux aHturen kK o-Gal u NeuSGe. Hampumep, mpu npuMmeHeHHH LeTykcUMada
coobmranock 00 aHahUIAKTHYECKUX OTBeTax, onocpenoBaHHbiX IgE kx a-ram (Chung, C. H. et al,,
N Engl J Med. 2008 Mar 13;358(11):1109-17), a Takke O HAIUIHH UUPKYIUPYIOLINX aHTHTEN K
NeuSGe, crnocoOcTByromux kiupeHcy nerykcumada (Ghaderi et al,, Nat Biotechnol. 2010
Aug;28(8):863-7).

Onurocaxapunueiii nmpodwib romumymada, dKCIPECCUPOBAHHOTO B KieTkax Sp2/0 u
kiaetkax CHO

Csognple  ganHple BOJXXX, nomyueHHble M3  HECKONBKHMX  KOMMEPUYECKHX

NPOM3BOJICTBEHHBIX LUKJIOB romumymada, mokasanu, uyro JIB wmm JIII, mpomyuupyembie B
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kietkax Sp2/0, comepxkar antutena k PHO, Brmouaromue oOmiee KOJIHMYECTBO BHIOB
HENTpaJIbHBIX OJIUTocaxapunoB ot > 82,0% no < 94,4%, obiiee KOIMUYECTBO BUIOB 3aPSKEHHBIX
onurocaxapuaos oT = 5,6% 1o < 18,0% u otaenbHble BUABI HENTpabHbIX onurocaxapunos GOF
ot > 25,6% no < 42,2%, GIF or > 31,2% no < 43,6% u G2F or > 5,6% no < 14,2%. Kak
nokazaHo B Tabmuue 11 wm Ha @ur. 25, omurocaxapuaHblii npoduib roaumymada,
skcnpeccupyemoro B kierkax CHO, cymecrBeHHO oTimuaercs OT mpoduist roinumymada,
skcrpeccupyemoro B kierkax Sp2/0. ITo cpaBHeHHIO ¢ ToMuMyMaOoM, MPOAYLHUPYEMBIM B
kierkax Sp2/0, omurocaxapuiHblii npoduib s ronuMymada, TPOAYLHPYEMOrO B KIJIETKAX
CHO, cMmerieH B CTOPOHY OuY€Hb HHM3KHX YPOBHEH 3apsUKEHHBIX TNIMKAHOB M 0OJiee BBICOKHX
YPOBHEHW HEWTPaJbHBIX TJIMKAHOB, KOTOPbIE MPEUMYIIECTBEHHO mpencraBisitoT coboit GOF.
Onurocaxapunssiii npoduie s ronumymada, npoxyuupyemoro B kinerkax CHO, comepkut
oO0lIee KOJIMYECTBO BUIOB HEUTPAIbHBIX OJHrocaxapunoB > 99,0%, obimee KOJIHMYECTBO BUIOB
3apsKEeHHBIX ofurocaxapuaos < 1,0% u HHANBUAYaNbHbIE BUABI HEUTPAIbHBIX OJUIOCaxapuoB
GOF > 60,0%, G1F < 20,0% u G2F < 5,0%. Kpome Toro, mis ronmumymada, mpoayupyeMoro B
kinetkax CHO, He Obuio oOHapyxkeHo ¢ momomplo MPMA wmm BOXX Hukakux BUIOB
IUCHATMPOBAHHBIX TJIMKAHOB, & YPOBHH BUIOB MOHOCHAJIMPOBAHHBIX TJIMKAHOB OBUIM OYEHBb
HU3KMMU Ha oCHOBaHUU aHanmza BOXKX u He onpeaensnucek ¢ momoibsto aHannsa MPMA.
Tabmuua 11: PempesenratuBrble pesynbrarel aHamuza HMPMA u B3OXX o0mmx
HEUTpaNbHBIX, OOIIMX 3apsHKEHHBIX W JPYTUX BBIOPAHHBIX BHUAOB OJIMTOCAXAPUIOB IS

ronuMymada, mpoxyIHpoBaHHOrO B kKieTrkax Sp2/0 u kinerkax CHO

HUPMA B2KX
I'nukanbl Sp2/0 CHO Sp2/0 CH
GOF 28,9 67,4 32,2 82,0
GIF 33,1 11,6 36,0 11,9
G2F 10,3 <I10 10,0 3.4
Hpyroii HeUTpaibHbIHI 13,5 21,0 7,3 2,2
geﬁi:::)t:mbﬂux KO eCTBO 85,7 100,0% 85,5 >99.6
MoHocHanupoBaHHbIN 13,1 <T10O 13,8 <1,0
JlvcranupoBaHHbIN 1,2 <T1O <1,0 <TI0
gg)‘:;eeﬂﬂm KOTHHECTEO 14,3 <no 14,5 <10
<TIO - Hmwxe npeaena oOHAPYKEHHSI
Uwncna npuseneHsl B %o OT 00IIero 3HaYCHHS

Tabnmuna 12: PenpesenraTtuBHble pe3yibrarhl aHaian3a HWMPMA oThnenbHBIX BUAOB

OJIUTOCAXaPUAOB ISl TOJIMMyMada, MopoAyHPOBAHHOTO B KjieTkax Sp2/0 u kierkax CHO

I'nukan Sp2/0 CHO

GOF 28.9 67.4
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GIF 33,1 11,6
G2F 10,3 <I10
Man5 1,7 2,2

GO 2.4 15,7
GIFS 5,0 <I10
*G1F-GIcNAc +Lys 04 <10
*HS5N3 +Lys 1,3 0,7

*G1 +Lys 1.8 <10
*HSN3F1 +Lys 0,3 <10
*G2 +Lys 0,5 <10
**G2FS -Lys 4.5 <10
**HO6N4F1S1 -Lys 3,6 <10
**G2FS2 -Lys 1,2 <110
**HO6N4F1 -Lys 2.4 <110
**HTN4F1 -Lys 1,7 <110
**G1F-GlcNAc -Lys <110 <110
**HSN3 -Lys <110 <110
**G1 -Lys 0,9 2,3

**HSN3F1 -Lys <110 <110
**HSN4 -Lys <110 <I10

<TIO - HIKe npenena oOHapy KEeHHS
Uucna npuseneHsl B % OT 00IIero 3Ha4eHus

3aKyr0YeHne

Takum o0Opazom, Kak ONMCAHO BbIIE, pa3paboOTaHbl CTPATETMH IPOU3BOICTBEHHOT'O
KOHTPOJISL [T MOAZEPKAaHUsI CTAaOMIIbHBIX XapaKTEPUCTHK JIeKapcTBeHHOro Bemectsa (JIB) u
aekapcTBeHHoro mnpemapara (JIIT) TepameBTHuUeckuX OENKOB B OTHOLICHMH MPOQHIIs
onurocaxapuioB wwim npyrux xapakrepuctuk JIB wmm JIIT (manpumep, JIB w/wnm JIIT,
COIEpIKALINX TEePANEeBTUUECKOEe AaHTUTEeNo romumyMmad). B uacTHOCTH, KOHTpOsib mpoduis
OJINTOCAXapU/IOB TEPANEBTHYECKUX AHTUTEN UTPAET KIIOYEBYIO POJIb, TOCKOJBKY HU3MEHEHHS
npoQHIIs OIUrocaxapyuoB MOTYT CYLIECTBEHHO BJIHMATb Ha OMOJOrndeckue (GyHKIMU aHTUTENA.
Toukol KOHTpPOJIT MPOPUIA OJUIOCaXapHIOB TEPAIEBTUYECKUX AHTUTEN SIBJIIETCS BBIOOD
KJIETOYHOTO  OpPTaHU3Ma-xO3sMHA JJIs1  OKCIPECCHH  TepameBTHUeCKMX  aHTuTen. Kak
NPEACTABICHO B HACTOSINEM IOKYMEHTE, TOJIMMyMald, SKCIpecCHpyeMblii B KieTkax Sp2/0,
comepxut antutena kK PHO, umeromue Tsoxenyro nenb (HC), comeprkainyro aMMHOKHCIOTHYIO
nocienosarenbHocTh SEQ ID NO:36, u nerkyro uens (LC), comepkamyro aMHUHOKHCIOTHYIO
nocienosarenbHoct SEQ ID NO:37, rme osurocaxapuassiii npoduns antuten k P®HO
COIEpKUT O0Iee KOJMMYECTBO BUAOB HEUTPANBbHBIX OMrocaxapunos ot > 82,0% mo < 94,4%,
oll1ee KOJMYEeCTBO BUAOB 3apsKEHHBIX OJIMTOCaxapuaoB OoT > 5,6% no < 18,0% u oraenbHbIe
BUJIbI HENTpanbHbIX ojurocaxapunoB GOF ot > 25,6% no <42,2%, G1F ot > 31,2% no < 43,6%
u G2F ot > 5,6% no < 14,2%.
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Hanpotus, romumymab, skcripeccupyemsiii B kierkax CHO, conepsxut anturena k ®HO
milekonuraromero, wumeromme Tsokenyro nenb (HC), comepikaiyro  aMHHOKHCIOTHYIO
nociaenosarenbHocTh SEQ ID NO:36, u nerkyro nens (LC), comepskainyro aMMHOKHCIOTHYIO
nocienosarenbHocT SEQ ID NO:37, rme onurocaxapuassii npoguns antuten k ®HO
COmepKUT o0Iee KOJWYECTBO BHIOB HEHWTPANbHBIX ONUrocaxapunoB > 99,0%, oOmee
KOJINYECTBO BHJIOB 3apsDKEHHBIX ojurocaxapuno < 1,0% u oraenpHble BHUABI HEHTPaJIbHBIX
omurocaxapunoB GOF > 60,0%, G1F < 20,0% u G2F < 5,0%. Kpome Toro, st ronumymada,
npoayuupyemoro B kijerkax CHO, He Obuio oOHapy:keHo ¢ nomoinbto UPMA wiu BOXKX
HUKaKUX BUJIOB JMCHUAJMPOBAHHBIX INIMKAHOB, & YPOBHU BUJIOB MOHOCHAJIMPOBAHHBIX TITMKAHOB
OBLIM OYeHb HU3KMMHU Ha OCHOBaHWH aHain3a BOYKX u He onpenensuch ¢ MOMOIIBIO aHAJHM3a
HUPMA.

OTH U3MEHEHUs B MPOQIe OJUrocaxapuaoB roJuMymada, MpOAYLHHPYEMOTo B KIJIETKax
CHO, moryT obecrnieunBaTh psii MPEUMYLIECTB MPHU PA3TUYHBIX TEPATIEBTUYECKUX MOKA3aHUSAX U
B Pa3HBIX MOMYJSILMAX MAlMEeHTOB. Hampumep, CHWKEHHBbIE CHAIMPOBAHHBIE (3apsKEHHBIC)
rnukanbl Fc Ha anturenax k @®HO moryTt yBenuuusath akTuBHOCTh A3KIL in vivo, Tak 4To npu
JICYSHUH ONpeAeNIeHHbIX 3a00neBaHni 3(h()EeKTUBHOCTD MOBBIIACTCS, HAPUMED, MPH JCYCHUN
BocnayuTenbHoro 3adoneBanust kumeunuka (B3K), Gonesnn Kpona (BK) w/mnm si3BeHHOTO
komuta (AK). Kpome Toro, B cinyudae antuten k ®HO, mpoxyuumpyemsix kierkamu CHO,
CHIDKEHHE CHAJIMPOBAHHBIX BHIOB B IIeIOM M CHIDKeHHe NeuSGC B OCOOEHHOCTH MOJKET
o0ecreunTh NMPENMYILIECTBO 32 CUET COKPALIEHUs HEeXEJATeIbHbIX MMMYHOT€HHBIX OTBETOB IIPH
BBeZieHUH denoBeky. Hanpumep, noHukeHHble ypoBHU NeuS(GC MOTYT CHMKAaTh KJIHMPEHC, Tak
yro anturena k ®HO, nponymupyemsie B kierkax CHO, Oynyr umers Oosiee IIMTENBHBIN
NEepUOA TMONYKU3HU MO cpaBHeHUro ¢ anturenamu k @HO, skcnpeccupoBaHHBIMU B KJIETKaxX

Sp2/0, ocoGeHHO B MOMYJIALUSIX MALEHTOB ¢ 0OJiee BHICOKUMHU YpOBHsIMU aHTuTeN K NeuSGc.
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®OPMYVYJIA H30BPETEHUA

1. Anturena k @HO, conepsxamnue: (1) TSHKENYIO LeMb, COAEPKAIIYI0 aMUHOKUCIOTHYIO
nocienosarenbHocTh SEQ ID NO:36; u (1) nerkyro Lenb, COAEPKAIIYyI aMUHOKHCIOTHYIO
nocnenosatenbHocTe SEQ ID NO: 37, roe antutena x @HO skcmpeccupyroTcst B KIETKax
SIMYHUKOB KuTaickoro xomsiuka (kierku CHO).

2. Arrurena xk @HO mo n. 1, B KOTOpBIX onurocaxapuaHbiii npodwmis anturen k @HO
comepkuT ofliee KOJMYECTBO BHIOB HEHTpPANbHBIX OJurocaxapunoB > 99,0% wu oOmee
KOJIMYECTBO BUJIOB 3apsKEHHBIX onurocaxapuaos < 1,0%.

3. Anturena xk ®HO o n. 1, B KOTOpBIX onurocaxapuansiii npoduns anturen k ®PHO
JOTIOTHUTEIBHO COZIEPIKUT OTZeNIbHbIE BUABI HEUTpalbHbIX onurocaxapunaos GOF > 60,0%, G1F
<20,0% u G2F <5,0%.

4. Aututena k ®HO o n. 1, koTOphIe HE CONEPIKAT BUIOB TUCHAIMPOBAHHOTO IIMKAHA,
KaK OIpPEIeJIEHO C MOMOIIBI0 BBICOKO3((HEKTUBHON KUIKOCTHOH XpomaTorpaduu (BIXKX) unm
aHayn3a MoHmkeHHOH Maccel (RMA).

5. Arrutena xk ®PHO no mobdomy u3 mm. 1-4, koTopble UMEIOT OoJiee IUTENbHBIH NEPUOLT
MONY>KU3HU ~ WJIM  TIOBBIIIEHHYIO AHTUTENIO3aBUCUMYI0  KJIETOUHO-OIOCPEAOBAHHYIO
uToTOKCHYHOCTh (A3KLl) mo cpaBHeHuro ¢ anturenamu k @HO, skcnpeccHpoOBaHHBIMU B
kyeTkax Sp2/0.

6. Aarurena k ®HO no n. 5, KOTOpbIe NPEencTaBIsAOT cOO0I OnoaHaIory.

7. Cnoco6 mnpomsoactea anturen k ODPHO, copepxamux: (1) TDKENyH Ielb,
COZEPIKALIYI0 aMHHOKHUCIOTHYI0 mnocienoarenabHocTe SEQ ID NO:36; u (i) nerkyro Iermns,
COZlep KAIIYI0 aMUHOKHUCIOTHYIO mnocnenoBaTenbHocTh SEQ ID NO:37, rne anturena xk ®HO
HOJTy4eHbI CIOCOOOM MPOU3BOCTBA, BKIIFOYAIOIINM:

a. KyJbTUBHUPOBaHUE KJETKH SHUYHHMKA KuTaiickoro xomsiuka (kietku CHO) c
HyKJIeOTHIaMH, Koaupyrowmumu anturena k @PHO;

b. skcnpeccuro antuten k PHO B knerkax CHO; u

c. ouuctky anruten k ®HO.

8. Cnoco0 mpousBoAcTBa MO M. 7, B KOTOPOM OJMTOCAXapUAHBIA MPO(MIb aHTUTEN K
®HO conepskut obIIee KOMMYECTBO BUAOB HEUTPATBHBIX OJUTOcaxapuaoB > 99,0% wu oluiee
KOJIMYECTBO BUJIOB 3apsKEHHBIX onurocaxapuaos < 1,0%, u

9. Cnoco® mpom3BOACTBA MO M. 7, B KOTOPOM OJIMTOCAXapUAHBIA NMPO(QUIb aHTUTEN K
®HO 10onoIHUTENBHO COAEPKUT OTAENbHbIE BHJIbI HEWTpalbHbIX ojurocaxapunos GOF >
60,0%, G1F <20,0% u G2F <5,0%.

10. Cnoco6 mpousBozacTea mo m. 7, B kotopoMm antutena k ®HO He conmep:kaT BUIOB
IVCHAMPOBAHHOTO TJIMKAHA, KaK OMPENENIeHO C MOMOIIbIO BBICOKO3(h()EKTUBHON JKUAKOCTHON
xpomatorpadun (BOXKX) nnm ananmsa nonmxkeHHol maccel (RMA).

11. Cnioco6 npousBoacTsa 1o jrodomy u3 mi. 7-10, B kotopom anturena kK ®PHO umerot
Ooree NIUTENBHBIM MEPUON TOJY)KM3HU WM TIOBBILIEHHYI) AHTUTEJIO3aBHCUMYIO KIIETOYHO-
ornocpenoBaHHyl0 mHUTOTOKCHYHOCTh (A3KL[) mno cpaBHenmto ¢ anturenamu k DPHO,

SKCIPECCHUPOBAHHBIMU B KJieTkax Sp2/0.
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12. Crocob mpomssoacta 1o 1. 11, B kotopom anturena k ®HO npexncrasisier codoit
OnoaHaory.

13. Kommosunwms, conepskamiasi anturena k ®HO: (1) Tsokenyro wLemnb, comepiKarnyro
aMUHOKHUCJIOTHYIO TocienoBaTesbHOCTh SEQ ID NO:36; u (i1) Jerkyrm memb, COAEpKaIIyro
aMUHOKHUCJIOTHYHO mnocienosatenbHocTb SEQ ID NO: 37, rmne anmturena k ©OHO
HKCIPECCUPYIOTCS B KJIETKAX SIMYHUKOB KuTaickoro xomsuka (kiaerku CHO).

14. Komnosunus no m. 13, B kxotopoli onmurocaxapuasbiii npoduis anturen k @HO
CONEP’KUT OOIlee KOJMYECTBO BHIOB HEWTPANbHBIX oONUrocaxapunoB > 99,0% wu oOuiee
KOJIMYECTBO BUJIOB 3apsKEHHBIX ojurocaxapuaos < 1,0%.

15. Komnosummst mo n. 13, B koTopoi onurocaxapunHbiii npoduis anturen k ®HO
JOTIOJTHUTEJIBHO COZIEPKUT OTZeNIbHbIE BUABI HEHTpalbHbIX onurocaxapunaos GOF > 60,0%, G1F
<20,0% u G2F <5,0%.

16. Komnosuuust mo n. 13, B koropoil antutena k ®HO He cozmepxxaT BUAOB
IUCHAJIMPOBAHHOTO TIJIMKAHA, KaK OMPENENIeHO ¢ MOMOILIbI BBICOKO3(h()EKTHBHON JKUAKOCTHON
xpomarorpadun (B2XKX).

17. Komnozuuus no modomy u3 mm. 13-16, B kotopoii antutena k ®PHO umeror Oonee
IUTENbHBIM TEepPUOA TMONYKU3HM WIJIM TOBBILIEHHYIO aHTUTEJIO3aBHUCUMYIO  KJIETOYHO-
ornocpenoBaHHyl0 mUTOTOKCHYHOCTh (A3KIL[) mno cpaBHenwro ¢ anturesamu k DHO,
SKCTPECCUPOBAHHBIMU B KJieTkax Sp2/0.

18. Komnosmumss mo mn. 17, B koropoii anturena xk PHO mnpexncraBiser coboit
OnoaHasory.

ITo noeBepennocTn



Yucno nmnynbcos
B MUHYTY ANA CBA3aB.

1/26

dwur. 1

102 10" 10° 10" 102  10°
KoHueHTpauua MAT (Hr/mn)

N3MEHEHHASA CTPAHULIA

570825

—-—-TNV14
—2—TNV15

—~—TNV122
—-0—-TNV148
——TNV196

—#—CcA2 (nobaBka)
—%— KOHTPOIbHbIV Cyn.



TNV

3apoOLIIeBas
TNV
TNV148 (B)

3aponpiesas
TNV

3apOObIIEB A
TNV14,15
TNV148 (B)
TNV196

BapobeBas
TNV14
TNV15
TNV148 (B)
TNV196

3apobIeRas
TNV14
TNV15
TNV148 (B}
TNV196

JIMHUSA

JIMHVIA

JIMMHMA

JIMMHW A

JIMHMA

2126

dur. 2A

ATGGGGTTTGGGCTGAGCTGGGTTTTCCTCGTTGCTCTTTTAAGA

o v ¢ L VvV E S G G G V
CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTG
GGTGTCCAGTGT . . v ittt e et e i e it e it e e e
GGTGTCCAGTGT ... .. A i i i e e e,

v ¢ P G R 8 L R L 8 €C A A S5 G
GTCCAGCCTGGGAGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGA

F T F S 8 Y A M H W V R Q A P
TTCACCTTCAGTAGCTATGCTATGCACTGGGTCCGCCAGGCTCCA

G K 6 L E W V A V I 8 Y D G 8
GGCAAGGGGCTGGAGTGGGTGGCAGTTATATCATATGATGGAAGC

........................ A....C.Too.a LT
........................ T......T.... ... W T
..... O
........................ T e i e e i

N K Y ¥ A D s v K 6 R F T I =8
AATAAATACTACGCAGACTCCGTGAAGGGCCGATTCACCATCTCC

L.GCLLLALG.. ... L A i e

O Covinnen ot
...... T
...... €

N3MEHEHHASA CTPAHULIA

SEQ D NO:7
SEQID NO:34



3aponHIeBas JIMHUS
TNV14

TNV15

TNV148

TNV148B

TNV196

ZIapoguiesas JIMHMA
TNV14, 15

TNV148 (B)

TNV196

3aponsIeBas JIMHUSA
TNV14

TNV15

TNV148 (B)

TNV196

3aponsieBas JIMHMSA
TNV14

TNV15

TNV148 (B)

TNV196

3/26

dwur. 2B

R D N &5 K N T L Y L Q M N S L
AGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTG

.............................................

R A E D T A V Y Y C A R
AGAGCTGAGGACACGGCTGTGTATTACTGTGCGAGA

Y ¥ ¥ Y ¥ 6 M D V W
TACTACTACTACTACGGTATGGACGTCTGG

ATATCAGCAGGTGGAA . & i ittt et ittt e e e saann
G.Covevinvnn T
Goeeinena A i i e e e e
TGG. . ittt A e

G ¢ G T T Vv T VvV 5 S
GGGCAAGGGACCACGGTCACCGTCTCCTCAG

SEQ ID NO:7
SEQ ID NO:34

N3MEHEHHASA CTPAHULIA



TNV

BapOoOLIEBas
TNV

3aponHmeBas
TNV

3aponHIeBas
TNV14,15
TNV148,196

zBaponpmeBas
TNV

3apoOHIeBas
TNV

3aponeeBras
NV

3aponemesas
TNV

3aponsesas
TNV

JIMHWSA

JIMHWMSA

JIMHW A

JIMHWISA

JIMHHM A

JIMHM A

JIMHWA

JIMHWA

4/26

dur. 3

ATGGAAGCCCCAGCTCAGCTTCTCTTCCTCCTGCTACTCTGGCTC

E I v L T @ 8 P A T
GAAATTGTGTTGACACAGTCTCCAGCCACC
CCAGATACCACCGGA .t i ittt it e e s teeann e

L § L. 8 P G E R A T L S C R A
CTGTCTTTGTCTCCAGGGGAAAGAGCCACCCTCTCCTGCAGGGCC

S Q 8 vs 8 Y L A W Y Q Q K P
AGTCAGAGTGTTAGCAGCTACTTAGCCTGGTACCAACAGAAACCT
............ T e e e
G @ AP R L L I Y DA S8 N R A

GGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGGGCC

T G I P ARF S G S G S G T D
ACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGAC

F T L T I s § L E P E D F A V
TTCACTCTCACCATCAGCAGCCTAGAGCCTGAAGATTTTGCAGTT

Y ¥ ¢ Q 9 R § N W P P F T F G
TATTACTGTCAGCAGCGTAGCAACTGGCCTCCATTCACTTTCGGC

p ¢ T K Vv D I K R
CCTGGGACCAAAGTGGATATCAAACGT

N3MEHEHHASA CTPAHULIA

SEQ ID NO:8
SEQ ID NO:35



5/26

®dur. 4
saponsmenas JuHua MGEFGLSWVFLVALLRGVQC curHaneHass SEQ ID NO:32
TNV e e e i e

saponemeBas smHUa QVQLVESGGGVVQPGRSLRLSCAASGETES FR1 SEQ ID NO:7
TN e e e

TNVIA8 (B) it ittt e ettt et teee e I..

3aponsmenas JguHus SYAMH CDR1 SEQ ID NO:1
nNv ..

saponrmersas JgnHus WVRQAPGKGLEWVA FR2 SEQ ID NO:7
TNV e e e e e e e

TNV148(B) ..., N......

sapontmesas JauHusa VISYDGSNKYYADSVKG CDR2 SEQ ID NO:2
TNV14 I.L....S.K...... D

TNV15 F.L...... K.o.o.o....

TNV148 (B) FM....... K.o.o.o....

TNV196 Foo.o.o.o... KS......

saponemepas JmHEMg RETISRDNSKNTLYLOMNSLRAEDTAVYYCAR FR3 SEQ ID NO:7
TNVI4 e ettt e

TNV ... A e e e

TNV148 ... P e e s i e

B R 1

TNV196 e Vi Foieveieen o F.oo..

3aponpieBas JMHUS & ———————-— YYYYYGMDV

TNV14 DRGISAGGN........ CDR3 SEQ ID NO:3
TNV15 Y

TNV148 (R) e AL N Lol

TNV196 v GoL Nl

3aponmmenas Juuus WGQGTTVITVSS Jé SEQ ID NO:7
NV i e

N3MEHEHHASA CTPAHULIA



TNV

3apornHIeBas
TNV

3aponeBas
TNV14
TNV15
TNV148 (B)
TNV196

3apOIHIIEeBA S
TNV

3aponsileBas
TNV

3aponsileBas
TNV

3aponHIeBas
TNV

3aponsuesan
TNV

JIMHWA

JIMMHUA

JIMHUA

JIMMHUA

JIMHUA

JIMHUA

JIMHWA

6/26

dur. 5

MEAPAQLLFLLLLWLPDTTG

EIVLTQSPATLSLSPGERATLSC

.......................

..........

N3MEHEHHASA CTPAHULIA

curHanesHast SEQ ID NO:33

FR1 SEQ ID NO:8

CDR1 SEQ ID NO:4

FR2

SEQ ID NO:8

CDR2 SEQ ID NO:5

FR3 SEQ ID NO:8

CDR3 SEQ ID NO:6

J3

SEQ ID NO:8



7126

dur. 6

W
A

C ne e

N3MEHEHHASA CTPAHULIA

Sal

Afi2



8/26

dur. 7

2.230-20-111 = C466B (653)

2.320-17-36 = C466A (653)

KoHueHTpauusa MAT
(mkr/mn)

o o 9
¥+ 0 © 9 2 o 9
AP T . P 0%
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M. 1 I~ o
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w/ t lm
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1 ] Iw
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% V/ 1 | ©
o t A
= )
N B
H | o~
o -
2 = " o
sE | e
T = ! - o
s =4 '
335 i ©
o= 1
% + : N
1
i o~
L] v 1 o
S W <L W, =
o — - o o

(LIW/HLIW) NOLOLM 0H.LIBhULIOY

KoHueHTpauus MAT

(MKr/mn)
(=] (=] (=]
~ N o0 Q0 O O
LT T P e Y N P
. ~N
@—- (=]
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i
Bt e
: ©
< =
=
e t
© ] o™
S H -
o “ =4
g o -
o < t
O = !
L 5+ i
55 ¢
22
H
L
]
t
T T
< v
o -

{LFW/HLIA) HOLBL 0B.LIBhULIOY

OeHb

DeHb

C466D (653)

2.320-20-99 =

= C466C (653)

2.230-174

KoHueHTpauus MAT

(Mkr/mn)
o o o
- N o Qo 9 9 Q
AR . AP P B P
' ~N
o Lo
H ) N
H ]

1 el

H -

]

w ; e
L
= 4 | <
S -
@ ' ~
5 N I~
2 “ e
= -
E<
g = e
= I H
E I -«
e |
) f- <t
]
R I
] - N
' [
| L A S —— ——
o, w0, Q 0 =%
o~ ~— -~ o o
(L'W/HUW) NOLBLY 08.L08RULIOY
KoHueHTpauus MmAT
(mMkr/mn)
o [=] o
<+ N O ©Q O O O
T T T PP N D
Rl
» 1
i 1 | ©
[} o
¥ o
1 -
Y -
\ o

k!

" =+
= " [ —
=)

m “/ -

[}
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8. ! N
8% B
= T 1
I o
S g 1
=z £ |«
H ]
2 '
oe "
1
1 T M 1 T = <
(=% . (=% W [=X
o™ - - o o

(LIW/HLINY) HOLBLN 0E.1I9hULIOY

OeHb

DeHb

73-12-122 = C467A (SP2/0)

1

KoHueHTpauus mAT

(mkr/mn)

28 8 o o o o

RPN P P A I

w -

[=]

[

[ | <+

m ~—

2

= L N

s =

m T -2

=z 8

7 4 B
- ©
-~
- N
[ ]

T T T T e o

Q, W, (=X W) (=X

o - - (=) (=]

(UW/HLIW) %OL1BLY 0BLIBhULIOY

OeHb

N3MEHEHHASA CTPAHULIA
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32,4

N
SO

25,0
20,7 21,0 I

o
™

o 0
(o] N
(1aoen)

BuHaoawA swadg

20
15

0 02X 1,0X
C466B

KoHu. MHX: 0 02X 1,0X

C466A



MMKr/mn AT

MMKr/mn AT

175
150
125
100
754
50
25

10/26

dur. 9

C466C

—e—c MHX
——6e3 MHX

175-
150+
1257
100-
754
50

254

T T T T T T T T T T T T T T 1

10 20 30 40 50 60 70 80
HHM KynbTUBUPOBaHNA

C466D

—+c¢ MHX
—o—6e3 MHX

10 20 30 40 50 60 70 80
OHW KyNnLTUBUPOBaHUSA

N3MEHEHHASA CTPAHULIA



O <D
] 1

Bcero no rpymnie (rpaMMsl)

11/26

®dwur. 10

N3MeHeHne Macchl Te1a
OTHOCHUTC/IbHO HCXOTHOT'0 YPOBHS

| t { t i | t

1 2 3 4 5 6 7

N3MEHEHHASA CTPAHULIA

-8 D-PBS

—4—CA2, 1 Mr/kr
~¥—cA2, 10 mr/kr
—4—TNV14-1 mr/kr
—8— TNV 14-10 mr/kr
—8-TNV148-1 mr/kr
~&~TNV148-10 Mr/kr
~¥-TNV196-1 mr/xr
~~~~~ - TNV196-10 mr/kr



10+

Cpenmee no rpymnme
W
{

15+

Cpennee mo rpynie

15+

10

Cpennee no rpynie

12/26

dur. 11A

Hnpexc apTputa

S D-PBS (rp. Ne 1)
B cA2, 1 mr/xr (Tp. Ne 2)
TNV14-1 mr/kr (rp. Ned)
TNV148-1 Mr/kr (rp. Ne6)
25570 TNVI196-1 mr/xr (rp. Ne8)
{3553 ¢A2-10 mr/kr (rp. Ne 3)
553 TNV 14-10 Mmr/kr (tp. Ne 5)
ZZZzd TNV148-10 mr/kr (rp. Ne7)
EEE TNV196- 10 mr/kr (rp. Ne9)
*  yka3eIBaeT Ha rpynmsl, B koTopeix HE
BbUIO 3Ha9MMOT0 CHIKEHHASA 110 CPABHEHHUIO
¢ rpynmnoit D-PBS.
Bce HeoTMeueHHBIE IPYIIIIBI SABISAIOTCS
3HayuMBbIMH (p < 0,050).

dur. 11B

Hnpexe aprputa

SN D-PBS (rp. Ne 1)

B cA2, 1 mr/kr (tp. Ne 2)
B TNVI14-1 mr/kr (rp. Ned)
TNV148-1 mr/kr (rp. Ne6)
3 TNV196-1 mr/kr (rp. Ne®)

* 3paunmoe pazmmaue (p < 0,05) mo
CPaBHCHHIO C (PU3NONOTHYESCKUM
PacTBOPOM.

f— 3nagumoe ITOBBIIIEHUE o
Hexenn cpasHeHHIO ¢ TNV 148

dur. 11C

Wnapexe aprpura

SSSSS D-PBS (1p. Ne 1)

I cA2-10 Mr/kr (tp. Ne 3)
TNV14-10 mr/xr (rp. Ne 5)
Zzzza TNV148-10 mr/kr (Tp. Ne7)
TNV196- 10 mr/kr (Tp. Ne9)

*  yKa3bpIBaeT Ha IPyIIIbL, B KOTOPBIX
HE BblJIO 3Ha4uMOro CHIKEHHA 110
cpaBHeHUIO ¢ rpynnoit D-PBS.

Bce HeoTMedeHHBIE TPYITHEI SBISIOTCS

3HaguMbiME (p < 0,050).

N3MEHEHHASA CTPAHULIA



Macca Tesna (B rpaMmax)

i
N

3

D
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~y OO
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o

(4%
13
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H

{a2

-

14

H

R =

13/26

dwur. 12

H3MeneHnne Maccol TeIa
(cpeanee mo rpymme)

—#— D-PBS

~- ] MI/KT CA2
~%— 3 Mr/kT cA2
—~&— 10 Mr/kr cA2
~& 3 mMr/kr TNV 14
—{ 3 mMr/kr TNV 148

<
[y
(3]
w2
B
S

N3MEHEHHASA CTPAHULIA



Cpenuee no rpynne

Cpennee 1o rpymme

Cpeanee 1o rpynme

10,0+

10,0

14/26

dur. 13A

Hupexc aprpura

dwur. 13B

HNupexc aprpura
(KOHTPOJIH)

7

2

Henean

dwur. 13C

HWHaeke aprpura

LRSI,

N3MEHEHHASA CTPAHULIA

D-PBS

SN 1 mr/kr cA2
S 3 Mr/Kr cA2
W 10 Mr/kT cA2
E=—= 3 mr/kr TNV 14
(I3 3 mr/kr TNV 148

*  p <0,05 o cpaBHEHHIO €
rpynnoit D-PBS

fp < 0,05 mo cpaBHeHHIO C
rpynmoi, monydasmei 10 Mr/kr cA2

D-PBS

SN 1 mr/kr cA2
5 3 Mr/kr cA2
W 10 Mr/kr cA2

* p < 0,05 mo cpaBHEHHIO
¢ rpynmoi D-PBS

i 3 mr/kr TNV 148

* p < 0,05 mo cpaBHEHHIO
¢ rpyanoit D-PBS



—
3
H

=
i

Cpennee no rpymnme (1)

15/26

dwur. 14

HN3MeHeHre Macchl TeJia

R -

N3MEHEHHASA CTPAHULIA

+ D-PBS

& 10 Mr/kr cA2
~8— 3 MI/Kr cA2
—&— 5 Mr/kr cA2
~¥~3 mr/kr TNV 148
—&— 5 mr/kr TNV 148

* p<0,05 Mo cpaBHEHHIO
¢ rpynnoit D-PBS



16/26

dur. 15

HNupekc aprpura

5 Mr/Kkr cA2

2

=~

jus

) oo m

<t < m
V2V pB

5}
£SE of
) o 1
~ [ = A
2 2 2 v
= B & S o
PRS-~ Om
wvioonoon RS
= * Q

¥ ¥ 1 T ¥ ¥ ¥ ¥

171
N~ OO0 D o Y
— -

anuAd.a om HIId)

Henean

N3MEHEHHASA CTPAHULIA



kS
o
o
]
%

~
[}
i

CpeaHee no rpynne (rpamMmbl)
S

17726

®dwur. 16

WU3meHeHue maccbl Tena

* -m—D-PBS

s cA2, 10 mr/kr
—4— CA2, 1 mr/kr

—¥— TNV148-1 mr/kr
—o—rTNV148B-1 mr/kr

* 0003Ha4yaeT 3HaveHne
p < 0,05 no cpaBHeHMIO
¢ D-PBS

N3MEHEHHASA CTPAHULIA



—— D
< i

o
i

CpepHee no rpynne

18/26

dwur. 17

UHaekc apTpuTa

=X D-PBS

N cA2, 10 mr/kr
cA2, 1 mr/kr

B TNV148-1 mr/kr
= rTNV148B-1 mr/kr

OSSP SIP LSS AR5,

* 0603HavaeT 3HauyeHue
p < 0,05 no cpaBHEHMIO
¢ D-PBS

N3MEHEHHASA CTPAHULIA



19/26

®dur. 18

O030p NPOU3BOACTBEHHOI0 IIPOLIECCA

Craaun nponecca

Cramgns 1

IIpexyIbTUBUPOBAHUE U PA3MHOXCHUE

3

Cramus 2
[poxyxius 6uopeakropa

)
Cramgusa 3

IIpsamoe ces3piBanue nponykra (IICIT)

‘ p
Cragua 4

PasmopaxwBanne u o0benHeHHE dmoaros DPC

¥
Cramua 5

Ob6paborka pactBoputenem/I1AB

1
Cramug 6

KarnonoobmenHast xpomarorpadust

k
Cramusa 7

AnnoHOOOMEHHAs XpoMatorpadus

¥
Cragns 8

dunsTpanys 1A yoaxeHus BUpyca

¥

Crangus 9

KOHLICHTpalLI/Iﬂ Hu ILI/Ia!l!I/IJ'H)TQaHHSI, IIOArOTOBKA
HepaC(I)aCOBaHHOI‘ 0O IIPpOAYKTa

N3MEHEHHASA CTPAHULIA



20/26

®dwur. 19

Cranus 1. TexHoJiornyeckas cxeMa MOTOKA /ISl IPEABAPHTEIBHOIO
KYJIbTUBHPOBAHHMSA M PA3MHOKEHHUS KJIETOK

NPOLIECC KOHTPONN B NPOLIECCE
BbINOMHEHUA U
UCCNEOOBAHUA ONA
MOHWUTOPUHIA MPOLIECCA
Pa3mopo3uTb kondy ¢ pabounm | I Xu3HecnocoBHOCTL
GaHKoM knetok C524A "~ §MpU pa3MopaXuBaHuM §
¥
Pa3MHOXUTb 1 NpeaBapuTeNbHO MNoTHOCTL XU3HECTIOCOBHLIX KNETOK,
KYNbTUBMPOBATL KNETKU B JM3HECTIOCOBHOCTL KyNbTYphl, ;
* KynbTypanbHbIX Konbax un L MUKPOCKOMUYeCcKue nccneaosaHus
O[HOPA30BbIX KyNbTypanbHbIX npu KaXXaoM naccupoBaHnv
nakerax (30 AHeit)
BuoHarpy3ka Ao noceBa B Guopeaktop

KynbTypanbHas
cpena CDH-A
&
BbICESTh 1 PA3MHOKNTL B MnoTHOCTL XM3HECNOCOBHbLIX KNeToK,
B1OpeaKTope BMECTUMOCTIO XW3HECNOCOBGHOCTL KyNbTypbl,
50 11 unm 200 n MMUKPOCKONUYECKIUe UCCNe0BaHUA
e B Te4YeHWe Bcero npouecca
Mepdysun

BuoHarpyska nepefi nocesoM B

< 6 AHedt (50 n) unu S 7 pHed (200 n) NpoM3BOACTBEHHbIA GUopeakTop
BMeCTUMOCTLH0 500 n unn 1000 n (cTagus 2)

Cragus 2

N3MEHEHHASA CTPAHULIA



21/26

dwur. 20

Ir1an 2 TexHogoruyeckasa cxeMa MmoTokKa

NPOLECC

MoceATs B NpoM3BOACTBEHHbLIN DUOpeakTop
BMecTMMOcTbIo 500 n/100 n noceB u3 Guopeakropa

KOHTPONM B NPOLIECCE
BbIMOMHEHUA U
WCCNENOBAHMA ANS
MOHUTOPMHTA MPOLIECCA
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Penpe3eHTaTvBHbIM CNEKTP Mace NOCe AEKOHBOMIOLMN ANS aHanu3a ronuMymada

npogyuupyemoro knetkamu Sp2/0, metogom UPMA
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