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AHTUTEJA U CIIOCOBBI JEYEHU A HH®EKIINH, BbI3HIBAEMOM BUPYCOM
I'PUIITIA A

HacTosimee nzo0pereHne OTHOCUTCS K aHTHUTEIaM, KOTOpbie 3 PeKTHBHO
CHUIKAIOT MH(EKIHIO, BBI3BIBAEMYIO BUPYCOM TpHUMMNa A, U K MPUMEHEHHUIO YKa3aHHBIX
aHTuTel. B yacTHOCTH, n300peTeHne OTHOCUTCS K MPOPUIAKTHKE U JICYEHUIO
uH(}EeKIuU, BBI3BIBAEMON BUPYCOM rpumnmna A.

I'punmn npexacrasisier co6oi nHPEKUMOHHOE 3a00MeBaHHE, KOTOPOE
pacrnpoCcTpaHEHO BO BCEM MHUPE C €KErOAHbBIMH BCIBIIIKAMH, BbI3bIBAsI B TOJ
IPUMEPHO OT TPeX A0 MATH MUJUINOHOB CIYYaeB CePbe3HON O0NE3HU U MPUMEPHO OT
290000 go 650000 cmepTeit oT pecnmpaTopHbix 3abonesannii (WHO, Influenza
(Seasonal) Fact sheet, 6 HosiOps 2018 r.). Hanbonee pacnpocTpaHEHHBIE CHMIITOMBI
BKJIIOYAIOT: BHE3AaITHOE MOBBIIIEHUE TEMIIEPATYPbI, Kamesb (0OBIMHO CYXOH),
TOJIOBHYIO OOJIb, MBIIIEYHYIO U CYCTaBHYIO 00Jb, C€pbe3HbIH n1UCKOMOPT (TII0X0€
caMO4yBCTBHE), O0nb B ropie u HacMopk. [lepuon nHKyOauuu BappupyeTcst OT
OJIHOTO JI0 YETBIpEX AHEH, XOTs, KaK MPaBHJIO, CHMIITOMbI HAUUHAIOT NPOSBISATHCS
IPUMEPHO Yepe3 1Ba JHs M0cJie KOHTaKTa ¢ BUPycoM. OCIOXKHEHUSIMU TPUTTIA MOTYT
SIBJISITHCSI THEBMOHUS, CHHYCHUTBI M YXYLUIEHHE UMEIOIUXCS paHee npodyem co
310pOBbEM, TAKUX KaK acTMa WJIM CepJeuHast HeAOCTATOUYHOCTD, CENICUC UJIU
000CTpeHrne XPOHHUYECKUX OCHOBHBIX 3a00JIeBaHHIA.

I'punm BbI3BIBAETCS BUPYCOM TPHIINA, AHTUTEHHO U T€HETHYECKU Pa3HOOOpa3HOH
Ipynmnou BUpycoB cemeiictBa Orthomyxoviridae, reHOM KOTOPbIX IPEACTABIEH
OTPULATENBPHO NOJSIPHON onHouenoyeuyHon cermentuposannol PHK. 13 geTsipex
tunos Bupyca rpunmna (A, B, C u D) tpu tuna (A, B u C) nopaxarot mroneit. Bupycer
T'PUINIBI TUTIA A TPEACTABISAIOT cOO0N Hanbojee BUPYJICHTHBIE MATOTEHbI YEJIOBEKa U
BBI3BIBAIOT HauboJiee cepbe3Hoe 3a0oneBanne. Bupycel rpunma A MOKHO
KJIacCU(QHUIIUPOBATh HA OCHOBE PA3JUYHBIX IMOATHIIOB NPUCYTCTBYIOIINX OCHOBHBIX
NOBEPXHOCTHBIX OenkoB: remarriaoreHuHa (HA) u nHeifipamuannassl (NA). M3BecTHO
1o MeHblIeld Mepe 18 moaATUNOB BUpyca rpunmna A, KOTOpble ONpPeAesoTCs UX
6enxamu remarrmoTuHuHA («HA»). HA MOXHO moapasnensTh Ha B TPYIIIHL.

I'pynna 1 comepxut noatunsl H1, H2, HS, H6, H8, H9, H11, H12, H13, H16 u H17, a
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rpynna 2 sxiarovaet noatunsl H3, H4, H7, H10, H14 u H15. B T0 Bpems kak Bce
MNOATHUIIBI IPUCYTCTBYIOT B NTHLAX, OOJIE3HU Y JIIOAEH B OCHOBHOM BBI3bIBAIOTCS
noatunamu H1, H2 u H3. Iloarunsr HS, H7 u HY BeI3BIBAIOT CEpbE3HBIE
cropaanueckue MHPEKLUUH y el 1 MOTyT IPUBOAUTL K HOBOW ManaeMuu. Bupycsl
rpunna A moCTOSIHHO 3BOJIOLUOHUPYIOT, CO3AaBasi HOBbIE BAPUAHTBI, 3TO SIBJICHUE
Ha3bIBAIOT AHTHUI€HHBIM Apeiidom. Kak ciaencTsue, aHTUTeNna, BbIpaOOTAHHBIE B OTBET
Ha MOCJIeTHNUE BUPYCHI, TJIOXO0 3ALIUINAIOT UJIK BOOOIIE HE 3aIHUINAIOT OT HOBBIX
«apeiipyromux» BupycoB. B pesynbprare TpeOyercst Kakablid TOJ MOJy4aTh HOBYIO
BakIMHY npoTtuB Bupycos H1 u H3, koTOprle MO NpOrHo3am MOryT NOSIBUTBCS, 3TOT
IPOLECC SIBJISIETCS] OYEHb JOPOTOCTOAIINM, a TaKXKe He Bcerna 3¢ peKTUBHBIM.
AHaNOru4HOE MOJIOKEHHE OTHOCUTCS K IPOU3BOJCTBY BaKIMHBI IPOTUB BUpYyCa
rpunna HS.

HA sBnsieTcsi OCHOBHBIM MMOBEPXHOCTHBIM O€JIKOM BUpyCa rpunmna A, KOTOpbIH
npeacTaBisieT co00H OCHOBHYIO MUIIEHb HEUTPAIU3YIOLUIUX aHTUTEJN, KOTOPbIE
UHAYLUUPYIOTCA NMHPEeKInel nin BaknuHanuei. HA oTBeTCTBEH 3a CBs3BIBAaHHE BUpPYCa
C KJIETKAMHU C CHAJIOBOH KHCJIOTOH HA MeMOpaHax, TAKUMH KaK KJIETKH B BEPXHHUX
AbIXaTENbHBIX NyTAX UIU 3puTpouutsl. Kpome Toro, HA onocpenyet ciusinue
BUPYCHOM 00os0uku ¢ MeMOpaHoii sHn0CcOMBI nocie cHmxkenus pH. HA npencrasnser
co00¥ roMOTPUMEPHBIN HHTErpaJbHbIH MeMOpaHHbIll rnukonpoTend. Tpumep HA
COCTOWT U3 TPEX MJACHTUYHBIX MOHOMEPOB, KaXKJbIil U3 KOTOPBIX 00pa3oBaH U3
eIMHUYHOM MoNMunenTuaHon nenu naraktHoro HAO ¢ obnactamu HA1 u HA2,
COEIUHEHHBIMU C TOMOILIBIO ABYX NHUCYJNbPUIAHBIX MOCTUKOB. Kaxnas HA2-o0nacTe
npUuHUMaeT aiabda-CInupatbHyO CTPYKTYpy «coiled coil» u npenmyecTBEeHHO
obpasyet obnacte «cTBOJNA» uinu «crebnsi» HA, B To Bpems kak HA 1-o6nactp
npencTaBisieT co0oil HeOONbIION TIOOYISIPHBIN JOMEH, COAEp X KAIUN CMeCh o/ -
cTpyKTYyp («ronmoBHasi» obnacte HA). I'moOynspHast ronosHast obymacte HA
ONOCpPENyeT CBA3BIBAHUE C CHAJOBOW KUCIOTON-PELENTOPOM, B TO BPEMS KaK CTBOJI
HA onocpenyer nocneaymoinue CiussHue MeXy BUPYCaMU U KJIE€TOYHBIMU
MeMOpaHaMH, YTO 3alyCKaeTCsl B SHIOCOMAaxX NpU cHUKeHNH 3HaueHus pH. B To
BpeMsl KAk UMMYHOJIOMUHAHTHBIN TJIO0YJIspHBINA rosoBHON nomeH HA obnanaer
BBICOKOW NMJIACTUYHOCTBIO, IPU KOTOPOH pa3iuyHble aHTUIEHHbIE CAUTBI TOCTOSHHO
NOABEPTalOTCs aHTUT€HHOMY nipeidy, cTBonosas odnacte HA saBnsercs

OTHOCHUTECIIBHO KOHCQpBaTHBHOﬁ cpe€au MOATUIIOB. COBpeMeHHbIe BaKIUHBI MIPOTUB
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IpUIIA TJIaBHBIM 00pa3oM MHAYLUPYIOT HMMYHHBIH OTBET MPOTUB
MMMYHOJOMHUHAHTHOH U BapuabenbHON rososHoil obnactu HA, kotopas
3BOJIONUOHUPYET ObicTpee, ueMm crBosioBas obnacte HA (Kirkpatrick E., Qiu X,
Wilson P.C., Bahl J., Krammer F., The influenza virus hemagglutinin head evolves
faster than the stalk domain. Sci Rep. 8(1), 11 utonst 2018 r., ¢. 10432). Takum
o0pa3oM, KOHKpEeTHasl BaKLMHA MPOTHUB IPHUIINA, KaK MPaBUIIO, 00eCTIeYnBaeT 3aIUTY B
TeueHue He OoJiee YeM HECKOJIbKHX JIeT U TpeOyeTCst eKeroaHasi peKOHCTPYKLIHs
BAKIMH MPOTUB TPUIIIA.

Jlnist pemeHusi yKka3aHHBIX MPpo0JieM B MOCHEIHKUE TOIbl pa3paboTaH HOBBIN KJIacC
HEHTPaATU3YIOIUX BUPYC TPUIIA AHTUTEJ, MULIEHBIO KOTOPBIX SBJISIOTCS
KOHCepBaTUBHbBIE CaiiThl B cTBOJIe HA, B KauecTBe Tepanuy NpOTHB BUPyCa TPUIIMA.
OTH aHTUTENa, TAPreTUPYIOLIKUEe CTBOJOBYIO 00acTh HA, kak nmpasuso, obaagarT
OoJiee WHUPOKUM CIEKTPOM HEHTpaTH3aLnH O CPABHEHHUIO C AHTUTEJIAMH,
TapTeTHPYIOMUMU TONOBHYIO obnacts HA. O630p 00amaromux MUPOKUM CIIEKTPOM
NeHCTBHSI HEMTPANIU3YIOLIUX aHTUTEN MPOTHUB BUpyca rpunmna A npezacrtasien y Corti
D. n Lanzavecchia A., Broadly neutralizing antiviral antibodies. Annu. Rev.
Immunol. 31, 2013, cc. 705-742. YV Okuno ¢ coaBTopaMu OnucaHa HIMMYHHU3ALHUS
mbiieit Bupycom rpunna A/Okuda/57 (H2N2) u BeineneHne MOHOKJIOHAIBHOIO
anturena (C179), koTopoe CBA3bIBAETCS ¢ KOHCEPBATUBHBIM KOH(POPMAIIMOHHBIM
snutonom B HA2 u nelitpanusyer noatunel H2, H1 u HS rpynns! 1 Bupycos rpunmna
A, in vitro u Ha )XUBOTHBIX Mojesix in vivo (Okuno u ap., 1993; Smirnov u ap., 1999;
Smirnov u ap., 2000). Ipyrue npuMepbl aHTUTEN, TAPTETUPYIOLIUX CTBOJOBYIO
obnacte HA, BkatouaroTr CR6261 (Throsby M., van den Brink E., Jongeneelen M,
Poon L.L.M., Alard P., Cornelissen L. u ap. Heterosubtypic Neutralizing Monoclonal
Antibodies Cross-Protective against HSN1 and HIN1 Recovered from Human IgM™
Memory B Cells. PLoS ONE 3(12), 2008: €3942.
https://doi.org/10.1371/journal.pone.0003942; Friesen R.H.E., Koudstaal W ., Koldijk
M.H., Weverling G.J., Brakenhoff J.P.J, Lenting P.J. u np. New Class of Monoclonal
Antibodies against Severe Influenza: Prophylactic and Therapeutic Efficacy in
Ferrets. PLoS ONE 5(2), 2010: €9106. https://doi.org/10.1371/journal . pone.0009106),
F10 (Sui J., Hwang W.C., Perez S., Wei G., Aird D., Chen L.M, Santelli E., Stec B.,
Cadwell G., Ali M., Wan H., Murakami A., Yammanuru A., Han T., Cox N.J,
Bankston L.A ., Donis R.O., Liddington R.C., Marasco W.A. Structural and functional
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bases for broad-spectrum neutralization of avian and human influenza A viruses.
Nature Structural & Molecular Biology. 16 (3), mapTt 2009 r., cc. 265-273.
doi1:10.1038/nsmb.1566), CR8020 (Ekiert D.C., Friesen R.H.E., Bhabha G., Kwaks T.,
Jongeneelen M. u np. A highly conserved neutralizing epitope on group 2 influenza A
viruses. Science 333(6044), 2011, cc. 843-850), FI6 (Corti D., Voss J., Gamblin S.J.,
Codoni G., Macagno A. u np. A neutralizing antibody selected from plasma cells that
binds to group 1 and group 2 influenza A hemagglutinins. Science 333(6044), 2011,
cc. 850-856) u CR9114 (Dreyfus C., Laursen N.S., Kwaks T., Zuijdgeest D., Khayat
R. u np. Highly conserved protective epitopes on influenza B viruses. Science
337(6100), 2012, cc. 1343—-1348).

Opnnako aHTHTeNa, 00Nafar e CIOCOOHOCThIO IaBaTh PEAKIHIO CO CTBOJIOBOM
obnacteio HA monrunos u3 obeux rpynm 1 u 2, ABASIOTCS O4€Hb PEOKHUMH U, KaK
NPaBUJIO, IJIsl HUX HE YCTAHOBJIEHA CTOCOOHOCTH MONTHOCTHIO OXBAThIBATH BCE
noatunbl. B mocnenaue roael onucano anturesno MEDI8852, kortopoe a3ddexTuBHO
HelTpanusyer BUpychl rpunna A rpynn 1 u 2 ¢ becnpenenesTHON mupoToi, odianaer
COCOOHOCTHIO HEUTPATH30BATh PA3HOOOPA3HYIO MaHEeNb PeNpPe3eHTATUBHBIX BUPYCOB,
BO3HHUKIINX B TeueHue >80 jer 3Bomounu antureHos (Kallewaard N.L., Corti D.,
Collins P.J. u ap. Structure and Function Analysis of an Antibody Recognizing All
Influenza A Subtypes. Cell 166(3), 2016, cc. 596-608; Paules C. I. u np. The
Hemagglutinin A Stem Antibody MEDI8852 Prevents and Controls Disease and
Limits Transmission of Pandemic Influenza Viruses. J Infect Dis 216, 2017, cc. 356—
365, https://doi.org/10.1093/infdis/jix292). YcTanosieno, uto MEDI8852
CBSI3bIBAETCS C BBICOKO KOHCEPBATHBHBIM 3TTUTOIIOM, YTO CYIECTBEHHO OTJIHUYAET €0
OT HEUTPATU3YIOIUX aHTUTEJ, PEAKTHBHBIX B OTHOLIEHHUH APYTUX CTPYKTYPHO
oxapaktepusoBaHHbix cTBoJIoB (Kallewaard N.L., Corti D., Collins P.J. u ap.
Structure and Function Analysis of an Antibody Recognizing All Influenza A
Subtypes. Cell, 166(3), 2016, cc. 596-608).

B cBeTe BbIlIeCKa3aHHOTO, 3a7a4eil, MOJOKEHHOH B OCHOBY HACTOSIETO
nu300peTeHust, ObLIO MONyYEeHHEe HOBOTO aHTUTENA, KOTOPOE MaKCHUMAIbHO MIHPOKO H
3¢ PexTHBHO HEWTpaNU3yeT BUPYC rpUMna A, Aake MpU BBEAECHUH B OYEHb HU3KUX
n03ax.

Vka3aHHas 3a7a4a peraeTcs ¢ NOMOIbI0 00bEKTOB H300peTeHus,

NpEeACTaBICHHBIX HUXKE U B IpHiIaraeMoi popmyse n3o00peTeHus.
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Xots HacTosimee n3o0pereHne NoAPOOHO OMHUCAHO HUXKE, JOJKHO OBIThH
OYEBHUHO, YTO YKa3aHHOE M300peTeHrne He OrpaHUYeHO KOHKPETHBIMU
METOIOJOTHSIMH, MPOTOKOJAMU U peareHTaMH, YKa3aHHBIMH B HACTOSIIEM ONMUCAHUH,
KOTOpbIE MOTYT BapbUpOBaThCsi. KpoMe TOro, 0KHO OBITH OY4EBUIHO, UYTO
npuUMeHsieMasl B HACTOSIIEeM ONMMUCAHUU TEPMUHOJIOTUS HE HAMpaBJIeHA HA
orpaHn4YeHue o0beMa HACTOSLIEr0 U300pETEeHHs, KOTOPBIH MOXKET OBITh OTPaHUYEH
TOJBKO mpuiaraemoii popmyinoi nzodperenus. Eciiu He yka3zaHo UHOE, TO BCE
TEXHUYECKHE U Hay4YHbIE TIOHATHS, IPUMEHSIEMbI€ B HACTOSIIIIEM ONMMCAHUH, UMEIOT
O0IIeNPUHSATHIE 3HAYEHUS, H3BECTHBIE OOBIYHOMY CIIENHATUCTY B JAHHOMN 00J1acTH.

Hwke onucaHbl 3JIEMEHTHI HACTOSIIErO U300peTeHusI. YKa3aHHbIE 3JIEMEHTBI
NepeYrCieHbl C UCIOIb30BAHHEM KOHKPETHBIX BAPUAHTOB OCYINECTBIIEHUS
n300peTeHUs! OJJHAKO, KaK JIOJIKHO OBITh OYEBUIHO, UX MOXKHO OOBbeIUHSTH JTIOOBIM
oOpa3oM u B JTFOOOM KOJHUYECTBE, CO3JaBasi JOMOJHUTEIbHbIE BAPUAHTHI
ocylnecTBieHUs n3o0peTeHusi. He ciaeayeT cuuTaTh, YTO pa3iM4Hbie OMUCAHHBIE
pUMepbl U BAPUAHTHI OCYIIECTBICHUS U300peTeHUsI OTPAHUYMUBAIOT HACTOSIIEE
n300peTeHre TONbKO KOHKPETHO OMUCAHHBIMU BapUAHTAMH €TI0 OCYIIEeCTBICHUS.
Crnenyer moHUMATh, YTO HACTOSIIEE OMUCAHUE MOATBEPIKIAET U OXBAThIBAET
BapUAHTHI OCYILIECTBJIEHUS U300PETEHHS, KOTOPbIE O0BEUHSIIOT CIEeHATbHO
OMHUCaHHbIE BAPUAHTHI OCYLIECTBICHHUS U300pETeHUs C JHOOBIM KOJUYECTBOM
3asBJIEHHBIX 3JIeMeHTOB. Kpome Toro, nodbie BaprHaHThl U KOMOWMHALIMHU BCEX
OMHUCAHHBIX B HACTOSILEH 3asiBKE DJIEMEHTOB CJIEAyEeT pacCMaTPUBATh Kak
BKJIFOUYEHHBIE B HACTOSINYIO 3asBKY, €CJIM U3 KOHTEKCTA HE CIAEAyEeT HHOE.

B HacrosilmeM onmMcaHUU U B mpuiiaraeMoit ¢popmysie n300peTeHusi, eCiu u3
KOHTEKCTa He TpeOyeTcss HHOe, MOAPa3yMeBAETCs, YTO MOHATHE KCOMEPIKAT» U €0
BapUaIliM, TAKHE KaK «COMEPKUTY U «COMEPIKAIHUI», BKIOYAET yKa3aHHBINA 3JIEMEHT,
[[eJI0€ YUCJIO WJTH CTAJIHI0, HO He UCKJIIOYAeT JII0ObIe NPyrue He yKa3aHHbIE 3JIEMEHT,
[€JIO€ YUCIIO UK CTaaui0. [IOHATHE «COCTOSIT M3» SIBIISIETCS KOHKPETHBIM BApHAHTOM
MOHSTHS «COMEPIKATY, U3 KOTOPOTO UCKIFOYEHBI IIOObIE APyrhe He YKa3aHHbIE
3JIEMEHT, 1eJI0€ YUCIIO WM CTaaus. B KOHTEKCTE HACTOSANEro H300pETeHNUsT TOHATHE
«coaep KaT» BKJIIOYAET MOHATHE KCOCTOST u3». Takum o0pa3om, Mo MOHSITHE
«coAepKaluui» MNOANANAT MOHITUA «BKJIKYAK NI, & TAKKE «COCTOSALIUNY,
HarpuMep, KOMIIO3ULIKS, «COAepIKamasi» X, MOXKET COCTOSTh HCKITOUUTEIbHO U3 X

WJIM MOJKET BKJIIOYATh JOMOJHUTENbHBIA KOMIOHEHT, HanpuMmep, X + Y.
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YrnorpeOneHue MOHATHS B €JUHCTBEHHOM 4YHCJI€ U aHAJIOTUYHbIE CCHIUIKH B
KOHTEKCTE ONHCAHUS U300peTeHus (Ipeae BCero B KOHTEKCTe GOpMYJIbI
N300peTeHUs) OTHOCHUTCS K €ro yInoTpeOJIeHNIO U B €JUHCTBEHHOM, U BO
MHO>X€CTBEHHOM YHCJIE, €CJIU B HACTOSILIEM ONMCAHUM HE YKa3aHO UHOE UJIU €CJIH 3TO
SBHO NPOTUBOPEYUT KOHTEKCTY. Ilepeuncienre 1uana3oHOB BEJIUYUH B HACTOSIIEM
ONMUCAHUU UCKJIIOYUTENbHO CIYXKUT AJIsI YKOPOUEHUS] METOAA CChUIKU UHAUBUAYAIbHO
Ha KQKIYI0 OTAEJbHYIO BEJIMYHHY, MOANANAIOIYIO MO YKa3aHHbINA nuana3oH. Ecnu B
HACTOSIIIEM ONMHMCAHWU HE YKAa3aHO MHOE, TO KaXJas MHAWBUAYyaJbHAs BEIHMYMHA
BKJIIOUEHA B OMHCAHUE TAKMUM 00pa3oM, Kak eciii Obl OHA ObLIa MHAUBHIYAJIBHO
yKa3aHa B HacTosimeM onucaHuu. Hukakoli ynotpeOnseMblii B HACTOSAIEM ONUCAHUH
S3BIK HE CJIEAYET PaCCMAaTPUBATh B KAUECTBE YKA3aHUS Ha KaKOW-THOO0 He3asBIEHHBIH
¥ Ba)XKHBIHN IJIs1 BOIUIOIIEHUs N300pETEHUs Ha TPAKTHUKE HJIEMEHT.

[ToHsITHE «TPAKTUYECKN» HE UCKIIOYAET «IOJHOCTBIOY, HAPUMEP, KOMITO3HIIHU,
KOTOpast KIPaKTUYECKH CBOOOAHA OT» Y, MOXKET OBbITh MOJHOCTBIO CBOOOIHA OT Y.
IIpu HEOOXOAMMOCTH CIOBO KIMPAKTUYECKH» MOXKET OBITh ONYIIEHO B ONpPEAEIeHHH,
NPEACTaBICHHOM B H300PETEHUH.

IToHsTHE «TIPUMEPHO» KacaTeJbHO YUCIEHHOTO 3Ha4YeHUs X 03Ha4daeT X £ 10%,
Hanpumep, X £ 5%, unu x £ 7%, unu x £ 10%, unu x £ 12%, unu x £ 15%, unu x +
20%.

ITonpasymeBaercs, 4TO IPUMEHSEMOE B HACTOSIIEM ONUCAHHUE ITOHSATHE
«3abo0seBaHNEe» UMeEeT OOLENPUHATBIE CHHOHUMBI U €r0 MOXHO HCIIOJIb30BaTh
B3aMMO3aMEHSIEMO C MOHSATUSIMH «HAPYLIEHHEY» U «COCTOSIHUEY (B KaueCTBe
MEIULIHCKOTO COCTOSHUS ), TOCKOJIBKY BCE OHU 0003HAYAIOT aHOMAJbHOE COCTOSIHUE
OpraHu3Ma JKMBOTHOT'O WJIM YeJIOBEKa UJIM OJHOU U3 ero 4acTell, yXyamaruee
HOpMajbHOE (YHKLIHMOHUPOBAHHUE, YTO, KAK MPABHIIO, IPOSIBJISETCS B BUJE PASTIHYHBIX
NPU3HAKOB M CHMIITOMOB U NMPUBOAUT K MOHUKEHHOW NPOAOJIKUTEIbHOCTH JKU3HU
WIH YXYAIIEHUIO Ka4eCTBa JKU3HU YeJIOBEKa MM JKUBOTHOTO.

B KOHTEKCTE HACTOSIIEro OMUCAHUS MOAPA3YMEBAETCS, UTO «JICUCHUE)
WHAWBUIYYMA FUIH MMAallUEHTa BKIIOYAET NMPEeAYyNpeKaeHUEe, TPOPHIAKTHKY,
ociabneHue, obierdieHue CUMIITOMOB U Tepanuio. [TIOHATHS «KMHOIUBUIYYM» HUIIH
«MALHUEeHT» B HACTOSIIEM ONMHMCAHUU HCTIOJb3YIOT B3aUMO3aMEHAEMO ISl 0003HAYCHHS
BCEX MJIEKONHUTAIOLINX, BKIIIOYAs yenoBeka. [IpuMepsl HHANBUAYYMOB BKJIIOYAIOT

YyeJioBeKa, KPYMHBbIA porateiii CKOT, cO0akK, KOIIEK, Joaaeil, oBel, CBUHEH U



10

15

20

25

30

-7 -

KPOJHUKOB. B HEKOTOPBIX BapHAHTAaX OCYIIECTBJIEHUS N300PETEHNS MALUEHT
npeacTaBiseT co0O0l uenoBeka.

Jl03bI 4aCTO BBIPAXKAIOT OTHOCUTENBHO Beca Tejia. Tak, 1032, BbIpaXK€HHAs B BUAE
[r, Mr uiam gpyras eauHUna]/Kr (MM T, MT U T.A.), KaK IPaBUJIO0, OTHOCUTCS K [T, MT
WIN Apyras equHuIa] «Ha Kr (WJIM T, MT U T.A.) Beca Teja», Jaxke, eClIU MOHITHE «BEC
Teja» CIeNHaJIbHO HE YIIOMUHAETCS.

[TonsiTHe «creunpuuecKoe CBA3bIBAHNE» U AHAJOTUYHbIE MOHSITUS HE BKJIIOYAIOT
Hecnenudpuyeckoe NpriInnaHue.

B KOHTEKCTE HACTOSINEro OMUCAHUS MOHATHE KAHTUTEJIO» OXBATHIBAET
pasznuuHble GOPMBI AHTUTEIN, BKJIFOUYAs (HO, HE OTPAHHMYHUBASICh TOJIBKO UMH) MOJIHBIE
aHTUTENa, PparMeHThl AHTHUTEJ, YEJIOBEUECKIE aHTUTENAa, XUMEPHBIE aHTHTEJA,
I'YMaHU3UPOBAHHBIE AHTUTENA, PEKOMOUHAHTHBIC AHTUTEJA U TEHETHYECKH
CKOHCTPYUPOBaHHbIE aHTUTENA (BAPUAHTHI AHTUTEJ UM MYTAaHTHBIE AaHTUTENA ), €CIU
OHH COXPAHSIOT XapaKTepHbIE CBONCTBA, MpeaiaraeMble B 300peTeHnu. B HeKOTOpBIX
BApUAHTAX OCYLIECTBICHUS U300PETEHUS AaHTUTENIO IPEACTABISAET COOOM
YeJIOBEUECKOE aHTUTEO0. B HEKOTOPBIX BapHaHTaxX OCYLIECTBICHUS U300peTeHUs
AHTHUTEJIO MPEACTaBIsAeT COOOH MOHOKIJIOHAIbHOE aHTUTeNo0. Hanpumep, aHTUTENO
NpeaCcTaBisAeT cOOO0M YenoBeYeCcKOe MOHOKJIOHAIbHOE aHTUTEIIO.

UenoBeueckue aHTUTENa XOPOLIO U3BECTHBI B aHHOI obnactu (van Dijk M. A. u
van de Winkel J. G., Curr. Opin. Chem. Biol. 5, 2001, cc. 368-374). UenoBeueckue
aHTUTEJIA MOKHO IOJy4YaTh TaKKe B TPAHCTEHHBIX JKUBOTHBIX (HAIpUMEp, MbIIIAX),
KOTOpPbIE MOTYT MOCJIE UMMYHHU3ALWHU MPOAYLIHPOBATh MOJHBINA CIEKTP WU
OoTOOpaHHBbIE YEJIOBEUYECKHE aHTUTENA B OTCYTCTBUU SHAOTEHHOTO MPOU3BOACTBA
UMMYHOTJIO0yTMHOB. [TepeHoc MaccuBa reHOB HMMMYHOTJIOOYJIMHOB 4eJI0BEYECKOM
3apOABIIIEBON JIMHUU B YKA3aHHYIO 3aPOABIIIEBYI0 MYTAHTHYIO MBIIIHHYIO JTUHUIO
MOKET MPUBOAUTH K MPOU3BOACTBY YEJIOBEUECKUX AHTHUTEN MOCJIE€ KOHTPOJIBHOTO
3apakeHusl aHTUreHom (cm., Hanpumep, Jakobovits A. u np., Proc. Natl. Acad. Sci.
USA 90, 1993, cc. 2551-2555; Jakobovits A. u np., Nature, 362, 1993, cc. 255-258;
Bruggemann M. u np., Year Immunol. 7, 1993, c. 3340). UenoBeueckue aHTUTENA
MOXHO MOJy4aTh Takxke B (aroBbix AucreiHbix bubaunorekax (Hoogenboom H. R. u
Winter G., J. Mol. Biol. 227, 1992, cc. 381-388; Marks J. D. u np., J. Mol. Biol. 222,
1991, cc. 581-597). lns monay4deHUs 4€JOBEUYECKIUX MOHOKJIOHAJIbHBIX AaHTUTEN MOXKHO

NPUMEHSTh TaK)Ke MeToAukH, onucanuele y Cole ¢ coaBropamu u Boerner ¢
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coasropamu (Cole u np., Monoclonal Antibodies and Cancer Therapy, usa-so Alan R.
Liss, 1985, ¢. 77 u Boerner P. u np., J. Immunol. 147, 1991, cc. 86-95). B HEKOTOpPBIX
BApUAHTAaX OCYILIECTBIICHUS N300pETEHUs YeJOBEUeCKIEe MOHOKJIOHAJIbHbIE aHTUTENA
MOJKHO IOJIy4aTh C MOMOIIBI YCOBEPIIEHCTBOBAHHON UMMOpTanu3auun kKietok EBV-
B cornacuo merony, onucannomy y Traggiai E., Becker S., Subbarao K., Kolesnikova
L., Uematsu Y., Gismondo M.R., Murphy B.R., Rappuoli R., Lanzavecchia A., An
efficient method to make human monoclonal antibodies from memory B cells: potent
neutralization of SARS coronavirus. Nat Med. 10(8), 2004, cc. 871-875. B koHTekcTe
HACTOSINEro ONMUCAHUS MOHITUE «BapuabenbHas o0nacTby (BapuabenabHas 001acTh
nerkol nenu (Vi) u BapuabenbHas o0nacTh Tskenon nenu (Vyg)) 03Ha4aeT KKy U3
naphl JETKUX U TSOKEJBIX Ieneil, KoTopas HEMOCPEACTBEHHO yYaCTBYET B CBSI3bIBAHUH
AHTUTEJIA C AHTUT'C€HOM.

AHTHTeNa, mpeasiaraeMbie B U300pETEHHH, MOTYT OTHOCUTBCS K JIFOOOMY
uzotuny (Hanpumep, IgA, I1gG, IgM T.e. Tskenas o-, y- unu p-uens). Hanpumep,
aHtuteno otHocutcs k IgG-tuny. Anturena [gG-u3oTHna MOTYT OTHOCUTBCS K
nonknaccy IgGl, IgG2, 1gG3 unu IgG4, nanpumep, IgG1l. AnTuTeNna, npeajiaraemMoie B
U300peTeHUr, MOTYT UMETD JIETKYIO K- WU A-Llelb. B HEKOTOPBIX BapHaHTax
OCYLIECTBJICHUSI U300pEeTeHUsI aHTUTEJIO OTHOCHUTCS K IgG1-TUNy U UMeeT Jerkyr K-
LeIb.

AHTHTENa, IpeniaraeéMble B HACTOSMEM H300pEeTeHNH, MOKHO MOJIy4YaTh B
ounineHHoU Gopme. Kak mpaBuiio, aHTUTEIO MOXKET MPUCYTCTBOBATh B KOMITO3ULIHH,
KOTOpasi MPaKTUYECKH CBOOOMAHA OT APYTUX MOJUIENTHIOB, HAPUMED, Ha TOJIO
APYTUX MOJHUIENTUIOB MPUXOAUTC MeHee ueM 90 mac.%, Kak MpaBuiio, MEHee YeM
60% u Oonee mpeanoYTUTENHPHO MeHee 50% KOMIO3ULIHH.

AHTUTENA, IpeaJiaraeMbie B HACTOSIIIEM U300peTeHnH, MOTYT 00JIanaTh
UMMYHOT€HHOCTBIO B OPraHU3Me 4YeJOBEKa-X03sMHA W/HIIH JKUBOTHBIX-X0351€B KPOME
4yesoBeKa (MM reTepOJIOrHYHbIX X035€B), HAMPUMEpP, B OPraHU3Me MbILIEH.
Hampumep, aHTUTEIa MOTYT MMETh UIUOTHUII, UMMYHOTEHHBIH B OpraHHU3Me
’KUBOTHBIX-X0351€B KpOME 4YeJIOBEKa, HO He B OpraHU3Me YeJOBEKa-X03sH1Ha.
AHTHTeNa, IpeniaraemMbie B U300peTeHHH, NMPeIHA3HAUYECHHbIE I MPUMEHEHUs Ha
JIOASIX, BKJIIOYAKOT aHTUTEJNA, KOTOPbIE HEIb3sl JIETKO BBIACIATh U3 TAKUX X035€B, KaK

MBIIIH, KO3bI, KPOJIUKHU, KPBICHI, IPUMAThl KPOME€ YCJIOBEKA U T.[1., U KOTOPBIC, KAK
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MPaBUIIO, HEJIb3S MOJIy4aTh MYTE€M I'YyMaHU3aLUU UJIN U3 MBILIEH MOCe
KCEHOTpPaHCIJIAHTAauU (MOAEeNb Xeno-mice).

B xOHTEKCTE HACTOSIEro ONMUCAHUS KHEUTPAITUIYIOLIEE AHTUTEIO»
npeacTaBisieT cOOOH aHTUTENO, KOTOPOE MOXKET HeUTPaIN30BaTh, T.€.
npeaynpexaaTb, HHrHOMPOBaTh, CHI)KATD, 3aTPYAHATH UJIN BO3EHCTBOBATh Ha
CIOCOOHOCTh MAaTOreHAa MHULUUPOBATh U/MIJIH MOAAEPKUBATh HH(EKLHIO Y X035 HHA.
[ToHsATHS «HEUTpANTU3YIOLIEe aHTUTEJIO» U KAHTUTEJO, KOTOPOE HEUTpalu3yeT» WU
«aHTUTENA, KOTOPbIE HEUTPATU3YIOT» MPUMEHSIOT B HACTOSAIIEM ONUCAHUU
B3aMMO3aMEHsIeMO. YKa3aHHbIE AaHTUTEJIA MOKHO MPUMEHSATh UHAUBUYAJIbHO UJH B
KOMOHWHALMU B BHJI€ MPOPHUIAKTHIECKUX HJIM TEPANEBTHYECKUX areHTOB IOCIE
IPUTOTOBJICHHUSI COOTBETCTBYIOIIEH NMpenapaTuBHONW GOPMBI, B COUETAHUH C AKTUBHOMU
BAKLMHALMEH, B KAYECTBE JUArHOCTUYECKOrO MHCTPYMEHTA UJIU B Ka4eCTBE
WHCTPYMEHTA 1JIs1 NPOU3BOACTBA COIJIACHO YKAa3aHHOMY B HAaCTOSLIEM ONMUCAHUU.

B xOHTEKCTe HACTOSIEro ONUCAHUS MOHITHE «MyTalusA» OTHOCUTCS K
U3MEHEHHUIO B HYKJICOTHAHOHN MOCIEN0BATEIbHOCTH U/ MU B aMHUHOKHCIOTHON
NOCJIEIOBATEIBbHOCTH 10 CPABHEHUIO C pepepeHCc-MociIeN0oBaTeIbHOCTHIO, HAIPUMED,
COOTBETCTBYIOIIENH M€ HOMHOMU MOCJIEN0BATEIbHOCTEIO. MyTanus, Hanpumep, mno
CPaBHEHUIO C TEHOMHOMN MOCJIE0BATEIbHOCTBIO, MOXKET MPEACTABIATh COOOMH,
Harpumep (BCTPEHAIOIIYIOCS B €CTECTBEHHBIX YCIOBHAX) COMAaTUYECKYIO MYTaIHUIO,
CIIOHTAHHYIO0 MYTalUIK0, UHAYLUUPOBAHHYIO MyTaLUIO, HAIIPUMEP, MyTaLUIO,
UHAYLHPOBAHHYIO pepMeHTaMH, XMMHYECKIMHU BEeIeCTBAMHM MIIM pajHaluel, nin
MYTaLHIO, TTOJIYYEHHYIO C TOMOUIBIO CANTHANPABIEHHOTO MyTareHe3a (MeTOAbI
MOJIEKYJIIPHOM OMOJOTUH IS OJIyYeHUs cCrienru(pUUeCKIX U MpeIHaAMepEeHHbIX
U3MEHEHUH B HYKJIEOTUIHOW MOCIEIOBATEeJIbHOCTH U/HJIM B aMUHOKHUCIOTHOM
nocjenoBareapbHoCcTH). Takum 00pa3om, ciieyeT NOHUMAThb, YTO MOHITHUS «KMYTaLUs»
W «KMYTHPOBATHY» BKIIFOYAIOT TAKKE CO3MaHHYIO (PU3UUECKUM MyTEM MYTaIHIO,
HalpuMep, B HYKJIEOTUIHON NOCIE0BATEIbHOCTH WU AMUHOKHUCIOTHON
MOCJIEN0BATENIbHOCTU. MyTanus BKJIOYAET 3aMEHY, ASJELHHU0 U HHCEPLUUK OJHOTO WU
HECKOJIbKUX HYKJIEOTUIOB UJH OJHON UM HECKOJbKUX AMUHOKHUCIOT, a TAKXKe
MHBEPCHUIO HECKOJIBKUX MOCIEJ0BATEIbHBIX HYKJIEOTUAOB UJIM AMUHOKUCIOT. [l
CO3JaHHsl MyTaLlMM B AMUHOKHUCJIOTHON MOCJIEA0BATEIbHOCTH MYyTAL U MOXKHO
UHTPOAYLUPOBATH B HYKIECOTHAHYIO MOCIEI0BATEIbHOCTD, KOAUPYHOIIYIO YKAa3aHHYIO

AMHHOKHUCJIOTHYIO MMOCJIE0BATEIbHOCTD, JJIs SKCIPEeCCHU (PEKOMOMHAHTHOTO)
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MYTaHTHOTO NoJunentuaa. MyTanu MOXKHO CO37aBaTh, HAIpUMeEp, yTeM
U3MEHEHMs, HallpUMep, C MIOMOILIBIO CAlTHANPABIEHHOIO MyTareHe3a, KOJoHa
MOJIEKYJIbl HYKJIEMHOBON KHMCJIOTHI, KOAUPYIOIIEro OJHY aMHUHOKHUCIOTY, C
NOJyYeHHEM KOAOHA, KOAUPYIOIIEro APyry0 aMUHOKUCIIOTY, UJIM IyTEM CUHTE3a
BapHaHTa MOCJIEN0BaTEIbHOCTH, HAIPUMEP, HA OCHOBE 3HAHUS O HYKJIEOTUIHOHN
NOCJIE€JOBATEJIBHOCTH MOJIEKYJIbI HYKJIEMNHOBOH KUCIOThI, KOAUPYIOLIEH MOJUNENTH,
U yTeM pa3paboOTKH CHHTE3a MOJIEKYJIbl HYKJIEMHOBOW KHCJIOTHI, COMepIKalInei
HYKJICOTHAHYIO TOCJIEA0BATEIbHOCTD, KOTOPast KOOAUPYET BaAPHAHT MOJHIENTHAA, 0e3
HEOOXOAMMOCTH B OCYINECTBICHUN MYTAallUU OJHOTO MJIM HECKOJbKUX HYKJIEOTUIOB
MOJIEKYJIbl HYKJI€MHOBON KHUCJIOTHI.

B onucanuu HacTosmel 3asiBKU NPOLUTUPOBAHO HECKOJIbKO JOKYMEHTOB.
Kaxxaplil U3 JOKyYMEHTOB, NPOLUTUPOBAHHBIX BBIIIE UJIM HUXKE B HACTOSIIIEM OMUCAHUU
(BKJIFOUAs BCE MATEHTHI, 3asIBKM HA MATEHT, Hay4YHbIe NyOIUKauK, criequuKanuu
NPOU3BOAUTEINS], MHCTPYKLHH U T.A.), TOJHOCTBIO BKJIIIOUEH B HACTOSIIIEE ONMHCAHHE B
KadyecTBe CChlIKU. HUYTO U3 M310KEHHOI0 B HACTOSIEM ONHUCAHUU HE CIEAYyeT
HCTOJIKOBBIBATh KaK JOMYIIEHHE TOr'0, YTO U300pETeHNE HE HMEET MpaBa
NpealeCTBOBATh TAKOMY PACKPBITUIO CYIIHOCTH B CHJIY IPEAIIECTBYIOIIEr0
n3o0peTeHus.

JloJ5KHO OBITH OYEBHAHO, YTO HACTOsAIIEE N300pETEHNE HE OTPAHUYEHO
KOHKPETHBIMU METOAO0JOTUSIMH, NPOTOKOJAMHU U PEareHTaMU, YKa3aHHbIMU B
HACTOSILIEM OMHCAHUHU, KOTOPble MOTYT BapbupoBaTh. Kpome TOTO, 1OIKHO OBITH
OYEBHUIHO, YTO NMPUMEHseMasi B HACTOSIL[eM ONMMCAaHUU TEPMHUHOJIOTUS HE HaIlpaBJieHa
Ha OrpaHHYeHHEe 00beMa HACTOSAIEro H300peTeHUs, KOTOPBIil MOXKEeT OBITh OTPaHUYCH
TOJBKO mpuiaraemoii popmynoi nzodperenus. Eciiu He yka3zaHo UHOE, TO BCE
TEXHUYECKHE U Hay4dHble MNOHATHS, IPUMEHsIEMbIE B HACTOSLIEM ONMHCAHUU, HMEIOT
o0ImenpuHATHIE 3HAYEHNsI, H3BECTHBIE OOBIYHOMY CIELHAIUCTY B JTaHHOW O00OJacTH.

AHTHUTENA

H3o06peTenne 0a3upyercsi, TOMUMO APYTUX MMOJYYEHHBIX TaHHBIX, Ha
UACHTU(PUKALNN aHTUTEJ, KOTOpble 3P (PEeKTUBHO CHIKAIOT MH(EKIINIO, BBI3BIBAEMYIO
BUpPYCOM Ipumnmna A, gake Npu BBEI€HUHU B OU€Hb HU3KUX Ao3ax. Kpome Toro, y
AHTUTEJ, MpeJlaraéMbIX B H300peTeHNH, OOHAPYKEHO YIJINHEHHOE BPEeMs
nonyku3Hu. He BnaBasich B Kakyr-1u00 TEOPUIO, IPU CO3TAHUHU HACTOSLIETO

N300peTeHUs BBICKa3aHO MPEAINOJ0XKEHHE O TOM, YTO MOBbIMEHHas 3¢ PEeKTUBHOCTD
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aHTUTEJNA, PENJIaraeMoro B HaCTOAIIEM H300peTeHNH, He 3aBUCUT OT YIJIMHEHHOTO
BpEMEHU MOJyXU3HU. Hanpumep, OTHOCUTENBHO NPUMEHSIEMOTO AJisl CPABHEHUS
aHTUTEJa aHTUTEJIO, MpeaaraeMoe B U300peTeHnu, o0ajaeT MOBBIMIEHHOM

3} PeKTUBHOCTBIO, HECMOTPS Ha CXOAHbIE KOHLIEHTPALUHU aHTUTeNa B iasMe. Kpome
TOTO0, HEOKMIAHHO OBLJIO YCTAHOBJIEHO, YTO AHTUTEJNA, IIPeAIaraeMble B HACTOSIIIEM
n3o0peTeHnn, o0JanaT NOHMKEHHONH HMMYHOT€HHOCTBIO 110 CPABHEHUIO C
ponHuTENbCKUMU aHTUTENaMu 0e3 mytanuii M428L u N434S B KOHCTaHTHOH oOnacTu
TSIPKEJION L[eTIH.

ITepBbIM OOBEKTOM HACTOSIIIETO U300PETEHHS SABISAECTCSA (BBIAEICHHOE) aHTUTEIIO,
koTopoe conepxkut nocaenosarenbHoctTu CDR1, CDR2 u CDR3 Tsxenoit uenu,
npeacrtasiaerHbie B SEQ ID NO: 1, SEQ ID NO: 2 u SEQ ID NO: 3 COOTBETCTBEHHO;
nocinenosarenpbHocTu CDR1, CDR2 u CDR3 nerkoit nenu, npeacrasieraHbie B SEQ
ID NO: 4, SEQ ID NO: 5 u SEQ ID NO: 6 coorBeTrcTBeHHO, 1 MmyTaniuu M428L u
N434S B KOHCTaHTHOH 00JIACTH TSIXKETIOHN LETH.

B nenom, anTHTENO, IpeaaraeMoe B HaCTOSIIEM U300peTEeHNH, KaK MPaBuio,
comepkuT (1Mo MEHbIIEH Mepe) TPU ONMpPENeISI0IMHUX KOMIUIEMEHTApHOCTh 00JIacTH
(CDR) Ha Tsxenoit nenu u (mo menbineit mepe) Tpu CDR Ha nerkoit uenu. B nenowm,
ompenesitomue komrieMmeHTapaocts odnactu (CDR) npencrasnsitor coboit
runepeapuadenbHble YUaCTKHU, MPUCYTCTBYIOLIME B BapuaOeIbHbIX JOMEHAX TSXKENbIX
nened u BapuabenpHbIX fOMeHax jerkux neneil. Kak npasuno, CDR Tsoxenol uenu u
CBSI3aHHOW C HEW JIETKOW e aHTHTEeNa BMeCTe 00pa3yrT aHTUT'€HHBIA PELenTop.
Kak npasujo, Tpu CDR (CDR1, CDR2 u CDR3) He nocienoBaTebHO PaCOOKEeHbI
B BapuabenbHOM noMeHe. [IOCKONIbKY aHTHT€HHbIE PELEeNTOPbI, KaK MPaBUJIO, COCTOST
U3 IBYX BapuadeNbHbIX JOMEHOB (Ha ABYX Pa3IMYHbIX MOJUMENTUAHBIX LEMIX, T.€. Ha
TSKEJION U JIETKOH LeTsX ), TO B KaJXKJIOM aHTHUT€HOM peLenTope MPUCYTCTBYIOT IIECTh
CDR (tsxenas uens: CDRH1, CDRH2 u CDRH3; nerkas uens: CDRL1, CDRL2 u
CDRL3). Knaccuueckast ”HIUBUAYAJbHAs MOJIEKYJIa AHTUTEIA UMEET J1Ba
AHTUTEHHBIX peLenTopa U, cienoBaTelbHo, conepxkut aseHanuats CDR. CDR nHa
TSKEJION W/WIN JIETKOH LleNH MOTYT Pa3nessIiThCsl KAPKACHBIMHU yYaCTKaMHU, e
kapkacHbIil yuacTtok (FR) mpencrasnsier co6oii obnacte B BapuabeabHOM TOMEHE,
MeHee «BapuabenbHyO» 1o cpaBHeHU0 ¢ CDR. Hanpumep, uens (vim kaxnas nemnb
COOTBETCTBEHHO) MOXKET COCTOSITh U3 YEThIPEX KapPKACHBIX YUYAaCTKOB, Pa3IeJI€HHbIX

tpems CDR.
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brumu onpeneneHsl MOCIen0BATEIbHOCTH TSKEIBIX U JIETKUX LeTnen
NPUBEAEHHBIX B KAUECTBE MPUMEPa aHTHUTEJ, NIPEAJIaraeMbIX B H300pEeTEHUH, KOTOpbIE
conepxxanu Tpu pazauuHbix CDR Ha Tsxenoit uenu u Tpu paznuyabeix CDR Ha nerkoi
nenu. ITonoxenne amuHokuciaor CDR onpenensanu cornacHo cuctemMe HyMepaluu
IMGT (IMGT: http://www.imgt.org/; cf. Lefranc, M.-P. u ap. Nucleic Acids Res. 37,
2009, D1006-D1012).

Kak nmpaBuiio, aHTHTENO, IpeaiaraeMoe B U300pETEHNH, CBA3BIBAETCS C
reMarrJlOTHHUHOM BHupyca rpunmna A. Takum oOpa3om, aHTUTEIO, MpeaIaraeMoe B
U300peTeHUH, MOXKET HEUTPAIU30BATh HH(EKIUIO, BBI3BIBAEMYIO BUPYCOM rpummna A.
bnaronaps mwecTu ykazaHHBIM Bhlle nocienosatenbHocTaM CDR, anTureno,
npeaiaraeMoe B HaCTOSAIIEM H300PETEHNH, CBA3BIBAETCS C TEM K€ SMMUTOTIOM
CTBOJIOBO obsacTu remarriaroTuHUHA Bupyca rpunna A (IAV HA), uro u anTHTeNO
MEDI8852 (Kallewaard N.L., Corti D., Collins P.J. u np. Structure and Function
Analysis of an Antibody Recognizing All Influenza A Subtypes. Cell, 166(3), 2016,
cc. 596-608), obecreunBasi TEM CaMBbIM CTOJIb K€ HTUPOKYIO 3ALIUTY MPOTHUB
pa3IMYHBIX CEPOTHUIIOB BHpPYCa rpUImna A BCeX MOATHUIIOB BUpyca rpumnma A.

Kpowme Toro, antuTeno, npeajaraeéMoe B HaCTOSIIEM H300pETEHNHU, BKIIOUAET
IBE MyTallMu B KOHCTAHTHOH oOnactu Tsoxenoit nenu (8 CH3-yuactke): M428L u
N434S. B 5TOM KOHTEKCTE€ aMUHOKHUCJIOTHBIE MOJIOKEHUSI HYMEpPOBAaJIU COTJIAaCHO
npuHATOH B nanHoi obnactu cucreme EU-nymepauun. ITonsatus «EU-unnexcy unu
«EU-unnekc cornacuo Kaboryy, unu «EU-nymepanus» otHocsarcs k EU-nHymepanuu
antutes (Edelman G.M., Cunningham B.A., Gall W.E., Gottlieb P.D., Rutishauser U.,
Waxdal M.J. The covalent structure of an entire gammaG immunoglobulin molecule.
Proc Natl Acad Sci U S A, 63(1), 1969, cc. 78-85; Kabat E.A ., National Institutes of
Health (U.S.) Office of the Director, Sequences Proteins of Immunological Interest, 5-
oe m3n., Bethesda, MD: U.S. Dept. of Health and Human Services, Public Health
Service, National Institutes of Health, 1991, nybnukamnust mOJTHOCTBIO BKJIIOYEHA B
HACTOsIIIee ONMHCAHUE B KAYECTBE CCBHLIKH).

B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS U300PETEHUsI AaHTUTEIIO, MPEaIaraeMoe
B U300peTeHNH, HEUTpaNn3yeT HH(EKIHIO, BBI3BIBAEMYI0 BUPYCOM IpuIna A, B 103¢€,
KOTOpasi He MPEBbILIAET MOJOBUHY 103bl, TpeOyeMol g HeHTpanu3anuu BUpyca
rpunmna A npu UCHOJIb30BAHUHU MPUMEHSIEMOT0 JJIsl CPaBHEHHS aHTUTENA, KOTOPOe

OTJINYAETCs OT YKAa3aHHOTO aHTUTENA TOJIbKO TE€M, UTO HE COAEPKUT MyTtauuu M428L
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1 N434S B KOHCTaHTHOH 00JaCTH TSXKEJIOH 1enu. B HEKOTOpBIX BapuaHTax
OCYILECTBJIEHUs N300pEeTEHHs 1032 aHTUTEA, MPeJlIaraeMoro B H300peTeHNH, He
NpEeBBIIAET OAHON TpeThel 1035, TpeOyeMoll 1 HeHTpanu3anuu BUpyca rpunmna A
IIPU UCMOJIb30BAHUU YKA3aHHOTO NPUMEHSAEMOrO JJIs CpaBHEHMs aHTUTena. B
HEKOTOPBIX BapUAHTAX OCYINECTBJIEHUS N300pETeHUsS 03a AHTUTENA, IIPEeAIaraeéMoro
B M300peTeHNHU, HE MPEBbILIAET OJHOIN YeTBEPTOH N03bI, TpeOyeMoi s
HeWTpanu3aluu BUpyca rpunmna A npu UCIOJb30BAHUN YKa3aHHOTO MIPUMEHSIEMOTO
11l CPAaBHEHUSI aHTUTENA. B HEKOTOPBIX BapHaHTaX OCYINECTBJIEHUS U300pETEeHHS
7032 aHTHTEJA, MPEeAIaraeéMoro B U300 peTeHNH, He NMPEBBIIIAET OJHONW MATOH JTO3BI,
TpeOyeMoi s HeHTpalu3aly BUpPyca rpunmna A mpu UCIOIb30BAHIU YKA3aHHOTO
NPUMEHSEMOrO JJIsl CPAaBHEHUSI aHTUTENA. B HEKOTOPBIX BapUAHTaxX OCYILIECTBIIECHUS
n300peTeHus 103a aHTHUTENA, PEAIaraeéMoro B U300peTeHNH, He PEBbIIIaeT OJHON
mecTol 03bl, TpeOyeMoi A1 HeHTpaau3aunu BUPyca rpunmna A npu UCIONIb30BAHUHU
YKa3aHHOT'O MPUMEHSEMOTO AJis CPABHEHUs aHTUTeNA. B HEKOTOPBIX BapuaHTax
OCYIIECTBJIEHUS N300pETEHHs 1032 aHTUTEJIA, MPeiaraeMoro B H300peTeHNH, He
NpeBBIIAET OAHON CeAbMON 103bl, TpeOyeMoll N HeHTpanu3anuu BUpyca rpumnmna A
IIPHU UCIOJIb30BAHUU YKA3aHHOTO MPUMEHSIEMOTO AJId CpaBHEHUs aHTUTena. B
HEKOTOPBIX BApUAHTAX OCYLIECTBIECHHUS M300peTeHUs 103a AaHTHUTENA, IPEeaIaraeéMoro
B H300pETEeHNH, HE MPEBbILIAET OJHONH BOCHBMOMN A03bI, TpeOyeMOl AJii HeUTpalu3auuu
BHUpYyCa rpunna A mpu MUCMOJb30BAHUM YKA3aHHOIO NPUMEHSAEMOT0 [Jis CpaBHEHUs
aHTUTeNa. B HEKOTOPBIX BapHaHTaX OCYLIECTBIEHUS M300peTeHUs 1032 AHTHUTENA,
npeajiaraeMoro B U300peTeHUH, He MPEBBIMAET OAHONU AEBATON MO3bI, TPeOyeMOil s
HeWTpanu3aluu BUpyca rpunmna A npu UCIOJb30BAHUN YKa3aHHOTO MIPUMEHSIEMOTO
11l CPAaBHEHUSI aHTUTENA. B HEKOTOPBIX BapHaHTaX OCYINECTBJIEHUS U300pETEeHHS
7032 aHTHTENA, MPEAIaraeéMoro B U300 peTeHNH, He MPEBBIIIAET OJHONW AECATON A03HI,
TpeOyeMoi s HeHTpalu3aluu BUpyca rpunmna A mpu UCIOIb30BAHUU YKAa3aHHOTO
NPUMEHSIEMOTO JUJIsI CpaBHEHUs aHTUTeNa. JlOKHO OBITh OYEBUIAHO, UTO IS
YKa3aHHBIX CPABHUTEJIBHBIX TECTOB NPUMEHSIOT CONOCTABUMBIE AHAJIU3BI
HeHWTpanu3anuu (CXOIHbIE aHAJIHN3bl TECTOB, YCIOBHUS TECTOB U T.A.). Hanpumep, onun
U TO XK€ TeCT (OTIMYAKMUHICS TOJBKO MOMJIEKAITUMH TECTUPOBAHUIO AHTUTEIAMH)
MOYHO NMPUMEHATD JUIS ONPEeeNIeHHs 103bl aHTUTENA, IPEeaIaraeéMoro B n300peTeHNH,

KoTopas TpedyeTrcs i HeHTpalu3aluy BUpPyca Tpunmna A, U Uisi ONpeaesIeHus 103bI
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NPUMEHSIEMOTO JIJIsI CPAaBHEHUs aHTUTEINa, KOTopas TpedyeTcs A HelTpalu3auuu
BUpYycCa rpunmna A.

JUnst u3ydeHUs! U KOJIUYECTBEHHON OLleHKH MH(EeKLMOHHOCTU BUpyca (Uiau
KHEHTpaIu3aluny) B 1aDOpaTOPHBIX YCIOBUSAX CIELHATINCTY B JAaHHON 00JacTh
U3BECTHBI Pa3JIMYHbIE CTAHAAPTHBIE KAHAJIU3bI HEUTpanuzauumy». s oCyIecTBICHUs
aHa/lnu3a HeHTpalu3aluu, KaK MPaBUJIO, BUPYCHI JKUBOTHBIX PA3MHOKAIOT B KJIETKaX
W/WIK TUHUSX KJIeTOK. Hanmpumep, nmpu OCYINECTBICHUH aHAIN3a HEHTpaTu3aluu
KYJbTHBHPYEMbI€ KJIETKH MOKHO HHKYOHPOBAaTh ¢ PUKCHPOBAHHBIM KOJUYECTBOM
Bupyca rpunmna A (IAV) B mpuCyTCTBUH NOAJIEKALIETO TECTUPOBAHUIO aHTHTENA (MU
6e3 Hero). [l CUMTBIBAHUS NaHHBIX MOJKHO IMPUMEHSTh, HAIPUMEp, MPOTOYHY IO
LUTOMETPUIO. AJIbTEPHATUBHO 3TOMY, MOXKHO NPUMEHSATH TaKXe JPyrue MeTO bl
CUUTBIBAHUS AAHHBIX.

B HEKOTOpPBIX BapHaHTaX OCYLIECTBICHUS U300PETEHUsI AaHTUTENO HEHUTpaIu3yeT
BUPYCHI, KOTOpBIe KonupyoT nonumopdusmel HA1 P11S, HA2 D46N u/unu HA2
N49T remarrmorununa (mramma) H3N2 (H3 HA), u/unu nonumopdusm N146D
remarrmotuHuHa (mramma) HINT (H1 HA). Hanpumep, aHTHTE10 MOXKET
HeWTpanu3oBaTh oaAWH uinu aB8a noaumopdusma HA1 P11S, HA2 D46N unu HA2
N49T mramma H3 HA. B yacTHOCTH, aHTUTENO MOKET HEHTPaIN30BaTh BCE TPU
nonmumopduszma HA1 P11S, HA2 D46N u HA2 N49T mramma H3 HA. Kpowme Toro,
AHTUTEJIO MOXKET HeHWTpanu3oBaTh noaumoppusm N146D mramma H1 HA. B
HEKOTOPBIX BAPHAHTAX OCYIIECTBJIEHUS H300pETEHUs aHTUTENO HEHTpaAIU3yeT
nonmumopusmel HA1 P11S, HA2 D46N u HA2 N49T mramma H3 HA; u
nonumopdusm N146D mramma H1 HA. KacaTtenbHO yka3aHHBIX MOJUMOP(HHU3IMOB
stanonoM A HIN1 sieasercs A/California/07/2009, a atanonom miist H3N2 siBisieTcst
A/Perth/16/2009.

B HekoTOpBIX ciaydasx aHTUTENO HelTpanusyet noaumoppusmelr HA1 P11S,
HA2 D46N wu/unu HA2 N49T mramma H3 HA; u/unu nonmumopdusm N146D mramma
H1 HA, npu 3Tom kpaTHOCTb u3MeHeHui ICsg coctaBnsier < 2 no cpaBHeHuro ¢ HA
BUpYCa JUKOTO THUIA, B YaCTHOCTHU, IPU OCYLIECTBJIEHUH MapaijieIbHOMO CPABHEHMUS C
BUpPYCOM JAMKOTo Tuna. HampumMep, aHTUTEN0 MOXKET HEUTPaIu30BaTh OJUH WU J1Ba
nonumopdusma HA1 P11S, HA2 D46N unmun HA2 N49T mramma H3 HA, nipu 3Tom
kpaTHOCTh U3MeHeHui ICso cocTaBnsier < 2 no cpaBHeHuto ¢ HA Bupyca nukoro tumna,

B 4aCTHOCTHU, NpPU OCYIICCTBJICHUHU MAPAJIJICIBbHOI'O CPAaBHEHUA C BUPYCOM AUKOTO
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Tuna. B 4acTHOCTH, aHTUTENO MOXKET HEWTPAJIHU30BaTh BCe Tpu nmoaumopdpusma HA1
P11S, HA2 D46N u HA2 N49T wramma H3 HA, npu 5TOM KpaTHOCTb U3MEHEHUHN
ICso cocTaBaser < 2 no cpaBHeHuto ¢ HA Bupyca quKoro tuma, B 4aCTHOCTHU, IIpU
OCYLIECTBJICHUH NapajjeIbHOrO CPaBHEHUs C BUPYyCcOM aukoro tuna. Kpome Ttoro,
AHTUTEJIO MOXeT HelTpanu3oBath nonumopdusm N146D mramma H1 HA, npu atom
kpatHOCTh n3MeHeHni ICso coctaBisier < 2 nmo cpaBHeHuro ¢ HA Bupyca aukoro tuna,
B YACTHOCTH, NMPU OCYILIECTBJIECHUHU NAPAJIEIbHOTO CPABHEHUS C BUPYCOM JUKOTO
Tuna. B HEKOTOPBIX BapHAHTAX OCYINECTBICHUS N300pETEHUS] AaHTUTENIO HEHTPAH3yeT
nonmumopdusmel HA1 P11S, HA2 D46N u HA2 N49T wramma H3 HA; u
noimmumopusm N146D mramma H1 HA, npu 3TOM B KaKJOM Cilydyae KpaTHOCTb
usmenenuii ICsy cocrabnser < 2 no cpaBHeHuto ¢ HA Bupyca aukoro tuna, B
YAaCTHOCTH, IPU OCYILIECTBIEHUH NAPAJIIEIbHOIO CPAaBHEHUS C BUPYCOM JIUKOIrO THUIIA.

B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS U300PETEHUS] AHTUTENO BbI3BIBAET
NOHWKEHHBIN OTBET B BHJE AHTUTEJ K JIeKapcTBeHHOMY npenapaty (ADA)
OTHOCHUTEJIbHO MPUMEHSIEMOrO AJIsl CPAaBHEHUs aHTUTENA, KOTOPOE OTJINYAETCS OT
yKa3aHHOI'O aHTUTEJIA TOJBKO TE€M, UYTO He coAepkUT Mmytauun M428L u N434S B
KOHCTAHTHOM 00JIAaCTH TSIKEJIOH Lienu. B 4aCTHOCTH, aHTUTEJO MOXKET 00J1anaTh
MEHbIIE UMMYHOT€HHOCTBIO OTHOCUTEJNIBHO NMIPUMEHSIEMOrO AJisl CPaBHEHUs aHTUTEA,
KOTOPO€ OTJIMYAETCsI OT YKA3aHHOI'O aHTUTEJA TOJBKO TEM, YTO HE COAEPKUT MyTaLlUU
M428L u N434S B kOHCTaHTHOM o0sacTu Tsixkenol uenu. Kak mpoaeMOHCTpUPOBAHO
B IIpUMeEpax, NPeACTaBICHHBIX B HACTOSILEM ONMUCAHUU, NIPU CO3MaHUM aHTUTENA
HEOXKUJAHHOTO OBLIO YCTAHOBJEHO, YTO AHTHUTEJIO, MpeaiaraeMoe B u300peTeHuu,
BBI3bIBAET MOHMIKEHHBIH OTBET B BHAE aHTUTEJ K JIeKapCcTBeHHOMY npenapaty (ADA)
U B pe3yJibTaTe 00JiaiaeT MeHbIIEH MMMYHOT€HHOCTBIO IO CPABHEHUIO C aHTUTEJIOM
6e3 mytraumnit M428L/N434S. Cneunanucty B JaHHOH 00JaCTH U3BECTHBI TECTHI,
NPUTOAHBIE ISl OLIEHKU OTBETOB B BUJE AHTUTEI K JEKaPCTBEHHOMY Ipenapary
(ADA) /ummyHorennoctu. JIro00i# U3 yka3aHHBIX TECTOB MOXHO BBIOMpPATh TaK,
9TOOBI AHTUTEJNO, TIpeaiaraeMoe B U300 peTeHNH, U TPUMEHSIEMOe Uil CPAaBHEHHUS
aHTuteno 6e3 myranuii M428L/N434S tecTupoBaTh napajuleIbHO IS
OCYILIECTBJIEHHUS] HENMOCPEACTBEHHOTO CpaBHEeHHUs. [IpuMepbl TECTOB NPEACTABIEHEI B
npuMmepax 9 u 10 B HacTOAIIEM ONMUCAHUMU.

B HekOTOpPBIX BapuaHTax OCYLIECTBJIECHUS N300PETEHUs] AaHTUTEIIO, PEAIaraeMoe

B U300peTEeHUH, MpeACTaBIsieT COO0H YeIoBeueckoe aHTUTEN0. B HEKOTOpBIX
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BAPUAHTAX OCYIIECTBJICHUS N300pETEHUsI AaHTUTEIIO, NpeaaraeMoe B U300peTeHNH,
npeacTaBisieT co00i MOHOKIIOHANbHOE aHTUTeNno. Hanpumep, anTureno,
npeaaraeMoe B H300peTeHNH, NPECTaBIAeT COOON UeNIOBEeYeCKOe MOHOKIJIOHAIBHOE
AHTUTEJO.

AHTHTENa, IpeniaraeMble B 1300peTeHHU, MOTYT OTHOCUTBCS K JII0OOMY
uzotuny (Hanpumep, IgA, IgG, IgM, T.e. UMETh TSKETYIO O-, Y- UJIH U-LIETb).
Hanpuwmep, antureno moxetr otHocuThes k IgG-tuny. B npenenax [gG-uzotuna
aHTUTENIa MOTYT OTHOCUTBCS K noaknaccy IgGl, 1gG2, 1gG3 unu [gG4, nanpumep,
IgG1. ArTuTena, npeanaraemMble B U300PETEHUH, MOTYT UMETh JIETKYIO K- MJIH A-LIEIb.
B HeKOTOpPBIX BapHaHTaX OCYLIECTBJICHHS H300PETEHUS AaHTHTEIO HMEET JIETKYIO
Kanmna-menb. B HEeKOTOpPBIX BapHaHTaX OCYLIECTBJIEHHS U300PETEHUSI aHTHTEIO
oTHOocuTcs Kk 1gG1l-Tuny u uMeeT JNerkyo Kammna-1emnb.

B HEKOTOPBIX BapHaHTaxX OCYLIECTBIECHUS N300PETEHUS AHTUTEIO OTHOCHTCS K
yenoeueckomy [gGl-tuny. AHTHTENIO MOXKET UMeTh JTr000# amnorun. [TonsTre
«anJOTUI» OTHOCUTCS K ajlJleIbHON Bapualuu, xapaktepHoi ans IgG-noaknaccos.
Hanpuwmep, anTureno moxer orHocuThes K ayuoruny Glml (unu Glm(a)), annoruny
GIm2 (umu Glm(x)), ammoruny Glm3 (unu Glm(f)), u/unu annoruny Glm17 (unu
Gm(z)). Amnotunel G1m3 u G1m17 nokanuzoBaHbl B 0qHOM mnosiokeHnn B CH1-
nomeHne (nonoxenue 214 cornacio EU-nymepannun). GIlm3 coorBercTByer R214
(EU), a GIm17 coorBerctByer K214 (EU). Annorun GIm1 nokanusosan B CH3-
nomeHe (B nosnoxeHusx 356 u 358 (EU)) u coorBercTByeT 3ameHam E356D u M358L.
Annorun Glm2 oTHOCUTCS K 3aMeHe anaHuHa B nosoxkeHuu 431 (EU) Ha rnmuuuH.
Annorun Glm1 moxet ObITh 0OBbeaUHEH, HanpuMep, ¢ ajnoTunom Glm3 uau Glm17.
B HEeKOTOpPBIX BapHaHTaX OCYLIECTBJICHHS U300PETEHUSI AHTUTEIO OTHOCUTCS K
amnoruny G1lm3 6e3 Glm1 (G1m3,-1). B HEKOTOPBIX BapHaHTaX OCYINECTBIEHUS
nzoOperenus antureno umeet autorun Glm17,1. B HeKOTOpBIX BapHaHTax
OCYyIIeCTBJIEHUs] U300peTeHus: aHTuTeNo uMeet ayutotun Glm3,1. B HekOoTOpBIX
BapHaHTaX OCYIIECTBJICHUS U300PETEHHSI aHTUTENIO OTHOCHUTCS K ajutotuny Glm17
6e3 GIm1 (GIm17,-1). HeoOs3aTenpHO yKa3aHHbIE AJIJIOTUITBI MOTYT OBITH
obbennHeHsb! (1H He oObeanHeHbl) ¢ ammotTunoM Glm2, G1m27 unmu GIm28.
Hanpuwmep, antuteno moxet umersb ajorun Glm17,1,2.

B HeKOTOpPBIX BapHaHTax OCYLIECTBIECHUS U300PETEHUSI AaHTUTEIIO, PeAIaraeMoe

B M300PETEeHUH, CONEePIKUT BapuadeTbHYI0 00JIaCTh TSXKEJION Lenu, KOTOpasi COOepP KUT
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AMHUHOKHCJIOTHYIO TOCJIEA0BATEIbHOCTD, HASHTUUHYIO Ha 70% unu 6onee (T.e. Ha
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% unu
6onee) SEQ ID NO: 7, u BapuabenbHyr0 00JIaCTh JIETKOW LIENHU, KOTOPasi COAEPIKUT
AMHUHOKHCJIOTHYIO MOCJIEA0BATEIbHOCTh, HAEHTHUHYIO Ha 70% unu Gonee (T.e. Ha
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% wunu
6osee) SEQ ID NO: 8, B KOTOPBIX COXpaHSAIOTCS ykazaHHble Bbilne CDR-
nocnenosarenbHocTH (nmocnenosareabHocT CDR1, CDR2 u CDR3 Tsxenoii nemnw,
koTopsie nipeacrasiedsl B SEQ ID NO: 1, SEQ ID NO: 2 u SEQ ID NO: 3
cootBeTcTBeHHO, U nocnenoBateabHocTH CDR1, CDR2 u CDR3 nerkoii nemnu,
koTopsie nipeacrasiedbl B SEQ ID NO: 4, SEQ ID NO: 5 u SEQ ID NO: 6
COOTBETCTBEHHO).

N NeHTHYHOCTD MOCIEeN0OBATENbHOCTEH, KaK NMPaBUIIO, PACCUUTHIBAIOT
OTHOCHUTEJIbHO BCEH JUIMHBI pedepeHC-TIOCIe0BaTEIbHOCTH (T.¢€.
NOCJIEIOBATEIbHOCTH, YKA3aHHON B 3asiBKe). B KOHTEKCTE HACTOSAIETO OMHCAHUS
INPOLEHT UAEHTUYHOCTU MOKHO OINpeAesaTh, HanpumMep, ¢ nomompo BLAST,
UCIIONb3Ys 3a/laBaeMble 110 YMOJYAHUIO MapameTpsbl, npennoxkeHHsie NCBI
(HaunoHanpHBIH EHTP OMOTEXHOJOTHYECKON HHpopMaLuu;
http://www.ncbi.nlm.nih.gov/) [maTpuua Blosum 62; mrpad 3a orkpbiTue 6pemn = 11
u wrpad 3a yanuHenue Opemn = 1].

«BapuaHT MOCaen0BaATEIPHOCTU» UMEET U3MEHEHHYIO MOCIe0BATEIbHOCTD, B
KOTOPOH OJJHA aMUHOKHCJIOTA WU HECKOJIBKO aMUHOKHUCIOT B pedepeHc-
MOCJIeIOBATENILHOCTH yaaneHa(bl) uiu 3aMeHeHa(bl), U/ U OJHA AMUHOKHCJIOTA UJTH
HECKOJbKO aMHHOKHCJIOT BCTpOeHa(bl) B MOCIENOBATEIbHOCTh AMUHOKUCIOTHOM
pedepeHc-nocienoBaTebHOCTU. B pe3ynpTaTe n3MEHEHNH BapHaHT AMUHOKHUCJIOTHOM
MOCJIEI0BATENbHOCTH UMEET aMUHOKHUCIIOTHYIO ITOCJIeA0BAaTEIbHOCTD, KOTOpas Mo
MeHbIneit mepe Ha 70% maeHTHYHA pedepeHc-nocaenoBarebHOCTU. BapuaHT
NOCJIEIOBATEIbHOCTH, HASHTUYHBIH M0 MeHbIIeH Mepe Ha 70%, umeeT He Oosee 30
U3MEHEHHUH, T.€. MOy KOMOMHAIMIO NeNeuil, nHcepuunii unu 3amex Ha 100
AMHUHOKHUCJIOT pedepeHC-IOCIe0BATEIbHOCTH.

B nienom, XOTst MOTyT UMETh MECTO HEKOHCEPBATHBHBIE AMHUHOKHCIOTHBIE

3aMCHbI, 3aMC€HbI, KaK MIPaBUJIO, NPpE€ACTABIAIOT coboii KOHCCPBAaTUBHBIC
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AMUHOKHUCJIOTHBIE 3aMEHBI, IIPU KOTOPBIX MPUMEHsIeMasi ISl 3aMEeHbl aMUHOKHUCJIOTA
UMEET CXOAHbIE CTPYKTYPHBIE UM XUMUYECKHE CBOUCTBA C COOTBETCTBYIOLIEH
AMHUHOKHCJIOTOH B pedepeHc-nocienopaTenbHOCTH. HanpumMep, KOHCEpBAaTHBHbBIE
AMHHOKHUCJIOTHBIE 3aMEHBI BKJIIOYAIOT 3aMEeHY OJNHOHN U3 anu(aTH4ecKux UJiu
ruapoGoOHBIX aMUHOKHCIIOT, HATIPUMeEp, ajlaHWHA, U BaJIMHA, JIEHIIMHA U U30JIeHLINHA,
Ha APYIyI0; 3aMEHY OJTHON U3 COAEep KallUX TMAPOKCUI AMUHOKHUCIIOT, HAIIpUMep,
CepuHa W TPEOHHHA, HA APYTYyI0; 3aMEHY OJHOI'0 M3 KUCJIBIX OCTATKOB, HAI[pUMeED,
rJyTAaMUHOBOUW KUCJOTHI UJIM aCTIaparuHOBOW KHUCJOTHI, HA APYTrOil;, 3aMEHY OJTHOTO
CONep Kalero aMuj OCTaTKa, HalpuMep, aclaparuHa U riyraMiuHa, Ha IPyTrou;
3aMEHY OJTHOTO apOMaTHYECKOrO OCTaTKa, HampuMmep, peHmnajlaHuHa U THPOU3NHA, HA
APYroOi; 3aMEHY OJHOTO OCHOBHOTO OCTaTKa, HANpUMep, TU3NHA, apTUHUHA U
TUCTUIMHA, HA APYTOW; U 3aMEHY OJHOM M3 HU3KOMOJICKYJISIPHBIX aMUHOKHCJIOT,
HampuMmep, aJlaHNHA, CepUHA, TPEOHNHA, METUOHUHA U TJIHLHHA, HA IPYTYIO.

HNHcepnuu B aMHHOKHUCIIOTHYIO MOCJIEOBATEIbHOCTh BKJIFOYAKT aMUHO- U/HTH
KapOOKCUKOHIIEBBIE CITUSHUS, UMEIOIINE AJUHY OT OJJHOTO OCTAaTKa N[0 MOJHUIIENTHIOB,
KOTOpBIE CONEepIKAT CTO WJIN OOJiee OCTATKOB, a TaKXKe HHCEPLUH BHYTPb
MOCJIE0OBATEIbHOCTH OJTHOTO UJIU HECKOJbKUX aMHUHOKHUCIOTHBIX OCTAaTKOB. IIpumepsl
KOHLIEBBIX MHCEPLUUN BKJIOUAKOT ciausinue N- uin C-KOHLIa aMUHOKUCJIOTHON
NOCJIEIOBATEJIbHOCTH C PENOPTEPHON MOJIEKYJIONH MU pepMEHTOM.

B HeKOTOpPBIX BapUaHTaX OCYLIECTBIICHHUS M300pETEHUsI AaHTUTENIO, MpeaIaraeMoe
B U300pETeHUHU, COAEPIKUT BapuabebHy0 00JIaCTh TSKEJON IeNH, KOTOPasi COAEPIKUT
AMHUHOKHCJIOTHYIO MOCJIEA0BATEIbHOCTD, HACHTUUHYIO Ha 75% unu Oonee (T.e. Ha
76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% wunu 6onee) SEQ ID NO: 7, u
BapuabeapHYI0 00J1acTh JErKOH e, KOTOpask CONEPIKUT aMHUHOKHCIOTHYIO
MOCJIEIOBATENIbPHOCTD, HACHTUUYHYIO MO MeHbInel Mmepe Ha 75% SEQ ID NO: 8, B
KOTOPBIX COXpaHATCs ykazanHble Bbilie CDR-nocnenosarensHoCcTH. B HEKOTOPBIX
BApUAHTAX OCYILIECTBJICHHUS N300pETEHUsI aHTUTEJIO, MpeaAIaraeMoe B H300peTeHNUH,
COAEPKUT BapuadeNbHY0 00JIacTh TSKEJION LEeNH, KOTOPasi CONEPIKUT
AMHUHOKHCJIOTHYIO TOCJIEN0BATEIbHOCTD, HACHTHUHYIO Ha 80% nunu H6onee (T.e. Ha
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99% unu 6onee) SEQ ID NO: 7, u BapnabenbHy0 00JacTb Jerkoi

e, KoTopass COACPXKUT aMUHOKHCIOTHYH MMOCIE€A0OBATCIIBHOCTD, HACHTUYHYO IO
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menblueil Mmepe Ha 80% SEQ ID NO: 8, B KOTOpPBIX COXPAHAKTCSA YKa3aHHbIE BbILIE
CDR-nocnenoBatenbHOCTH. B HEKOTOPBIX BapHaHTaX OCYINECTBIEHUS U300pETEeHHS
AHTHUTEJIO, TIpeaaraeMoe B H300peTeHNUH, CONEPKUT BapuabeIbHYI0 001aCTh TSXKEIOM
LIeNU, KOTOPasi COAEPKUT aMUHOKHMCIOTHYIO IIOCIEI0BATENbHOCTb, HAEHTHYHYIO Ha
85% unu Oonee (T.e. Ha 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99% unu 6onee) SEQ ID NO: 7, u BapuabenbHy 00JacTh JErkoi
L[eNH, KOTOPAasi COAEPKUT aMHHOKHCIOTHYIO TOCIE0BATENbHOCTb, HASHTHYHYIO 110
menbineit mepe Ha 85% SEQ ID NO: 8, B KOTOpPBIX COXPAaHAKOTCSA YKa3aHHbIE BbILIE
CDR-nocnenoBateabHOCTH. B HEKOTOPBIX BapHaHTAaX OCYINECTBJIEHUS U300pETEeHHS
AHTHUTEJNIO, TIpeaiaraeMoe B H300peTeHUH, CONEPKUT BapuadeIbHYI0 001aCTh TSKEIOu
L[eNH, KOTOPasi COAEPKUT AMHHOKHCIOTHYIO MTOCIE0BAaTEIbHOCTh, HASHTHYHYIO Ha
90% unu 6onee (T.e. Ha 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% wunn
oonee) SEQ ID NO: 7, u BapuabenbHy0 00JaCTb JIETKOH IEMH, KOTOPasi CONEPKUT
AMHHOKHCJIOTHYIO NOCJI€0BaTENbHOCTb, HAEHTUYHYIO 110 MeHbluell Mepe Ha 90% SEQ
ID NO: 8, B kOTOpbIX COXpaHs0TCs ykazaHHble Bbilie CDR-nocnenoBarenbHocTu. B
HEKOTOPBIX BapUAHTAX OCYLIECTBJIECHHUS M300pETEHUs aHTHTENO, IIpeaiaraeMoe B
U300 peTeHU N, CONEPKUT BapruadeabHYI0 00IaCTh TSIKEJIOW Lenu, KOTOpasi CONEePIKUT
AMHUHOKHCJIOTHYIO MOCJIEA0BATEIbHOCTD, HACHTUUHYIO Ha 95% unu bonee (T.€. Ha
96%, 97%, 98%, 99% unu 6onee) SEQ ID NO: 7, u BapuabenbHyo 00JacTh Jerkoi
L[€NU, KOTOPasi COAEPKUT aMUHOKHUCIOTHYIO IIOCIEJ0BATENbHOCTD, HAEHTHYHYIO 110
MmeHbinel Mepe Ha 95% SEQ ID NO: 8, B KOTOPBIX COXPAHAIOTCS YKa3aHHbIE BbIIIE
CDR-mnocnenoBaTeNbHOCTH.

B HEKOTOpPBIX BapuaHTaX OCYLIECTBICHHUS U300pETEHUsI AaHTUTENIO, MpeaIaraeMoe
B U300pETEeHUH, CONEPKUT BapuadeTbHYI0 00JIaCTh TSKENIOU Lenu, KOTOpasi COMEePIKUT
AMUHOKHMCJOTHYIO MOCJEN0BAaTEeIbHOCTD, npeacrapieHnyo B SEQ ID NO: 7, u
BapuabeapHy 00JIaCTh JIETKOW IEeNU, KOTOpasi COAEPkKUT, npeacrasieHny B SEQ ID
NO: 8, B KOTOpPBIX COXpaHsOTCS YkazaHHble Bbilie CDR-mocaenoBaTenbHOCTH.

B nenom, anTHuTEN0, IpEaIaraeMoe B U300PETEHNHU, MOXKET COEPIKATh OAHY UIIH
HECKOJIbKO JOMOJHUTENbHBIX MyTanuii (momumo M428L u N434S) B Fc-obnactu
(manpumep, B CH2- unu CH3-yuacTtke). OnHAKO B HEKOTOPBIX BapUAHTaX
OCYIIECTBJIEHUS U300PETEHHsI aHTUTEJIO, IPEeAJaraeMoe B H300pETEHUH, HE COAEPIKUT
KaKONH-110O0 NOMOJHUTENbHON MyTaniuu noMuMo M428L u N434S B ero CH3-yuacrtke

(B cpaBHeHuu ¢ coorercTByromuM CH3-yuyacTkoMm nukoro tuna). B HekoTopbix
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BApUAHTAX OCYIIECTBJIECHUU M300pETEHUs aHTUTENO, MpeasaraeMoe B U300peTeHUH, He
COAEPKUT KaKOH-TNOO0 MOMOJHUTEIbHON MyTanuu nomumMo M428L u N434S B ero Fe-
obnactu (B CpaBHEHHU ¢ COOTBETCTBYIOImelH Fc-o6macThio qukoro tumna). B koHTekcTe
HACTOSIIIEro ONMUCAHUS MOHATHE KAUKUH THUI» OTHOCHUTCS K pedepeHc-
MOCJIENOBATEIbHOCTH, HAIPUMED, BCTPEUAIOLIEIICA B €CTECTBEHHBIX YCIOBUSIX. B
KayeCTBE KOHKPETHOIO NMPUMEpPa MOHATHE «TUKUHN THUIT» MOXKET OTHOCUTHCS K
NOCJIEIOBATEIbHOCTH, HAaUOO0JIee YaCTO BCTPEYAIOIIEHCS B €CTECTBEHHBIX YCIOBHUSIX.

B HEKOTOpPBIX BapHaHTaX OCYLIECTBICHHUS U300PETEHUsI AHTUTENIO, MpeaIaraeMoe
B U300PETEHUHU, COAEPIKUT TSKENYIO Ielb, KOTOPask CONEPIKUT aMUHOKHUCIOTHYIO
MOCJIEIOBATENBbHOCTD, mpenctasienHyo B SEQ ID NO: 9, u nerkyro uenb, KoTopas
CONIEPKUT aMUHOKHCJIOTHYIO MOCJIEA0BATENbHOCTD, npeacTasieHHy0 B SEQ ID NO:
10. Hampumep, aHTUTENO, IpeajaraeéMoe B H300pEeTEHUH, MOKET UMETh TSIKEIYIO
L[eNlb, KOTOpasi COCTOUT U3 aMUHOKHCJIOTHON MOCIEeN0BaTENbHOCTH, NPEACTABIEHHON B
SEQ ID NO: 9, u nerkywo Lenb, KOTopas COCTOUT U3 AMHUHOKHUCJIOTHOM
MOCJIEN0BaTENIbHOCTH, npeacTasaenHyo B SEQ ID NO: 10.

AHTHTeNA, IpeaaraeMble B H300pETEHNH, BKIIOYAOT TaKXXe THOpUIHbIE
MOJIEKYJIbl aHTUTEN, KOoTopble coaep:xaT mecTb CDR u3 aHTUTENA, peniaraeMoro B
n300peTeHNH, KOTOPOE ONMUCAHO BbIlIe, U OANH uinu Heckonpko CDR u3 apyroro
AHTHUTENA K TAKOMY K€ UJIU JPYroOMy 3MHUTONY WIN aHTUT€HY. B HEKOTOpPBIX
BAPUAHTAX OCYLIECTBJICHHUS M300peTeHUsl YKa3aHHble THOPUAHBIC AHTUTENA COEePIKAT
mectb CDR u3 anturena, npeanaraemoro B uzodperennu, u mectbs CDR u3 apyroro
aHTHUTENa K JPYrOMY 3TIUTONY WUJIM AHTUTEHY.

ITon o6bem u3o0peTeHns MOAMAAIOT TAKXKE BApUAHTBI aHTUTEN. Takum
obpa3zom, moa 00beM U300peTeHUs MOANAAAT TAKIKE U BAPHUAHTHI
MOCJIeI0BATENbHOCTEN, YKa3aHHBIX B HACTOsAIIEH 3asBKe,. Y Ka3aHHbIE BaApUAHThI
BKJIIOYAIOT BCTPEUAOLINECS B €CTECTBEHHBIX YCJIOBHUAX BApHAHTHI, 00Opa3oBaBIINECs B
pe3yJibTaTe COMAaTUYECKONW MyTAallUU B /1 ViVO B IPOLECCE HMMYHHOIO OTBETA UJIH I7
Vilro NpU KyJIbTUBUPOBAHUU HMMOPTAJIN30BAHHbBIX KJIOHOB B-KjeTOK. AbTepHAaTHUBHO
3TOMY, BApUAHTBI MOTYT BO3HUKATh B PE3YyJIbTaTe BHIPOKIEHHOCTU T'€HETUUECKOTO
KOJIa VUIH BCJIEACTBUE OMTMOOK MPU TPAHCKPHUIILHUH U TPAHCISALIH.

AHTHTeNA, IpeaaraeMble B H300pEeTEeHNH, MOXKHO MOJIY4aTh B OUHINEHHON
dopme. Kak mpaBuiio, aHTUTENO AOJIKHO IPUCYTCTBOBATh B KOMITO3ULIHH,

NpaKTUYECKU CBOOOJHON OT APYTrUX MOJHUIENTHOB, HAlpUMep, B KoTopoi MeHee 90%
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(mac.%), xak npasuno, MmeHee 60% u Oonee mpeanoyTuTenpbHo MeHee 50%
KOMIIO3UIIUHU MPUXOIUTCS HA JOJIO IPYTUX MOJUMENTUIOB.

AHTHTeNA, IpeaaraeMble B H300pEeTEeHNUH, MOTYT ObITh MMMYHOT€HHBIMU LIS
X0351€B KPOME 4eJIOBeKa (MU reTepOJIOTHUHBIX X0351€B), HalpuMep, Mbleil. B
JaCTHOCTH, aHTUTEJA MOTYT UMETh UJUOTUI, UMMYHOT€HHBIN IS X0351€B KPOME
YeJI0BeKa, HO He AJIS 4eJOBeKa-X03sMHa. B 4acTHOCTH, aHTHUTeNa, NIpeajiaraeMole B
n300peTeHnn, NpeIHa3HAYECHHbIC JJIS MPUMEHEHHUS Ha YeJIOBEKe, BKJIIYAIOT aHTUTENA,
KOTOpPBIE HEJb3s JIETKO BBIAEJATh U3 TAKMX X035€B, KK MBIIIH, KO3bI, KPOJIUKH,
MJIEKOTIUTAIOIIUE KPOME MPUMATOB U T.A. U KOTOPBIE, KAaK MPABUJIO, HEJb3s MOJIYy4aTh
NyTeM I'YMaHU3ALUHU UM U3 MbILIEH MOCJIe KCEHOTPAHCILIaHTauH (MOAENb Xeno-
mice).

HVKJ’IGI/IHOBI:;IC KHCJIOTHI

Hpyrum oOBeKTOM H300pPETEHUS SBISETCS TAK)KE MOJIEKYJa HYKJIEHHOBOM
KHCJIOTBI, COAepKALIas MOJUHYKJIEOTH ], KOTOPBII KOANUPYET YKA3aHHOE BBILIE
AHTUTEJIO, NpelaraeMoe B HACTOSILIEM U300pEeTEeHHH.

B HEeKOTOpPBIX BapHaHTaxX OCYIIECTBIECHHS U300PETEHHUS MOJIEKYJa HYKJIEHHOBON
KHCJIOTBI COIEPIKUT

(I) monuHyKIEOTHA, KOTOPBIA CONEPIKUT HYKJICOTUIHYIO MOCIEI0BATEIbHOCTD,
npeactasiaeHHyo B SEQ ID NO: 12; unu HyKJIEOTUAHYIO OCIE0BATEIbHOCTD,
uneHTH4YHy0 Ha 70% wnu 6onee (T.e. Ha 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% unu 6onee) SEQ ID NO: 12, HyKJICOTHIHYIO
NOCJIEIOBATEIbHOCTD, KOAUPYIOIMYIO yKa3daHHble Beilne CDR-nocnenoBaTenbHOCTH, U

(IT) moNMHYKIEOTHA, KOTOPBIH CONEPIKUT HYKJICOTUIHYIO MOCIEI0BATEIbHOCTD,
npenctasiaeHHyo B SEQ ID NO: 13; unu HyKJI€OTUIHYIO TIOCIEA0BAaTENbHOCTD,
uneHTuuHyr0 Ha 70% wiau Gonee (T.e. HA 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% unu 6onee) SEQ ID NO: 13, HyKJI€OTHIHYIO
NOCJIE0BATEIbHOCTD, KOAUPYIOIMYIO yKka3zaHHble Beilne CDR-nmocnenoBaTenbHOCTH.

B HEeKOTOpPBIX BapHaHTaxX OCYIIECTBIECHHS U300PETEHHUS MOJIEKYJIa HYKJIEHHOBOH
KHCJIOTBI CONEPIKUT

(I) monuHyKJIEOTHA, KOTOPBIA COAEPIKUT HYKJICOTUIHYIO MOCIEI0BATEIbHOCTD,

npeacrapiaeHHyo B SEQ ID NO: 14; unu HyKJIECOTUAHYIO TTOCIEN0BATEIbHOCTD,
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uneaTuuHyro Ha 70% wim Oonee (T.e. HA 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% unu 6onee) SEQ ID NO: 14, HyKJI€OTHIHYIO
MOCJIE0BATENIbHOCTh, KOAUPYIOIYIO yKa3aHHble Bbille CDR-nocnenoBaTenbHOCTH, U
myTtanuu M428L u N434S B KOHCTAaHTHOH 00nacTu; u

(IT) moMMHYKIEOTU ], KOTOPBIH COMEPIKUT HYKJICOTHUIAHYIO MOCIEIOBATENIbHOCTD,
npencrasieHHyo B SEQ ID NO: 15; unu HyKJIEOTUHYIO TIOCJIEI0BATENbHOCTD,
uneHTuuHyro Ha 70% wiau Oonee (T.e. HA 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% unu 6onee) SEQ ID NO: 15, HyKJI€OTHIHYIO
MOCJIEIOBATENIbHOCTh, KOAUPYIOIYI yKa3aHHbIe Bbille CDR-nocnenoBaTenbHOCTH, U
myTtaruu M428L u N434S B KOHCTaHTHOM 00iacTH.

[TpuMepsl MOJIEKYJT HYKJIEHHOBBIX KUCJIOT U/UJIH MOJUHYKJICOTHIOB BKIOYAIOT,
HampuMep, PeKOMOUHAHTHBIN MOJUHYKJICOTH, BEKTOP, OJUTOHYKJIEOTHU I, MOJIEKY Ty
PHK, rakyro xak monekyna pPHK, MPHK, miPHK, siPHK unu TPHK, unu monekyny
JHK, Takyr kak k/[HK. HykinenHOBbIE KMCIOTBEI MOTYT KOAUPOBATH JETKYIO LI€Nb
U/UJU TSDKEJYIO LeNb aHTUTeNa, MpeajlaraeMoro B n3odperenuu. MHbIMU CJIOBaMHu,
JeTKasl LUeNnb U TshKesas Lelb aHTUTeNa MOTYT KOAUPOBATHCS OJHOW U TOU XkKe
MOJIEKYJIOH HYKJIEUHOBOH KHUCJIOTHI (Hanpumep, OULIUCTPOHHO). AJbTEpHATUBHO
3TOMY, JIeTKas LeNb U TsbKesas Lelb aHTUTeNa MOTYT KOJUPOBATHCS Pa3IUYHBIMU
MOJIEKYJIaMU HYKJIE€UHOBBIX KUCJOT.

C y4yeToM U30BITOYHOCTH T€HETHYECKOTO KOJla HACTOsIIIee U300 peTeHne
BKJIFOUAET TaK)K€ BapPUAHTHI MOCIEA0BATEIbHOCTEH HYKIECOTHIHBIX
MOCJIEIOBATENIbHOCTENH, KOTOPhIE KOAUPYIOT OJHU U T€ K€ aMHUHOKHUCIIOTHBIE
nocyienoBaTebHOCTHU. [IOTUHYKIIEOTH ], KOTUPYIOIIUN aHTUTENO (UK TOJHYIO
MOJIEKYJy HYKJIEMHOBOW KHUCJIOTHI), MOKHO ONITUMHU3UPOBATH JJISI SKCTIPECCUH
antutena. Hanpumep, onTUMU3aUUI0 KOJOHOB HYKJIEOTHAHON MOCIEI0OBATENbHOCTH
MOKHO MPUMEHSITh AJisl MOBBIMEeHUs 3P (HEeKTUBHOCTU TPAHCISAIMUU B SKCTIPECCUOHHBIX
CHCTEeMaxX, MPeIHA3HAUYEHHBIX JJIsI MOJYYEHUs aHTUTeNa. [I[puBeIeHHbIE B Ka4eCTBE
npuMepa HykjaeoTunHsle nociaenosarenapbHoctu SEQ ID NO: 12, 13, 14 u 15
MPENCTABISIOT COOOH MOCIeNOBATEIbHOCTH C ONTUMHU3UPOBAHHBIMH KOJIOHAMH,
NpeaHa3HAauYEeHHbIE AJI S3KCIPECCUU MPUBEAECHHOTO B Ka4eCTBE NMPUMeEpa aHTUTEA

FluAB_MLNS. Kpome TOro, MoJieKyjia HyKJI€MHOBOH KHUCJIOTBI MOXKET COEPIKATh
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reTepPOJIOTHYHBIE HJIEMEHTHI (T.€. 3JI€MEHTbI, KOTOPbI€ B €CTECTBEHHBIX YCJIOBUAX HE
BCTPEYAIOTCS B TOU K€ CAMOU MOJIEKYJI€ HYKJIEUHOBON KMCJIOTHI, YTO U KOAUPYIOLIAs
NOCJIEJOBATEIbHOCTD (TSKENON UNM JIerkoi 1enu) anturena. Hanpumep, monexyna
HYKJI€EUHOBOM KHCJOTBHI MOKET COAEPKATb reTePOJOTHUHBIN IPOMOTOP,
reTepoJIOrHYHbIA dHXaHcep, rereposorndnyo UTR (Hanpumep, anst onTuMaabHON
TPAHCIISILMU/3KCIIPECCUH ), T€TEPOJIOTUYHBIN MOJH-A-XBOCT U T.II.

Monekysia HyKJIEUHOBOM KUCIOThI MPEACTABIIET COOOH MOJIEKY Ty,
COIepIKaIlYyI0 KOMIOHEHTHI HYKJIEHHOBON KUCIOTHI. [loHATHE «MONEeKya
HYKJIEMHOBOM KHUCJIOTBI», KaK mpaBuyio, oTHocutTcs k moJjekyiaam JIHK unu PHK. Ero
MO’KHO IPUMEHSTH B BIU1€ CHHOHUMA MOHATHUIO KIIOJUHYKJIEOTHA», T.€. MOJEeKya
HYKJIEUHOBOM KHCIIOTBHI MOXET COCTOSATh U3 MOJUHYKJIEOTHAA, KOJAUPYIOLIETO
AHTUTENO. AIbTEPHATUBHO 3TOMY, MOJIEKYJIa HYKJI€UHOBON KUCIOTHI MOXKET
COZepIKaTh TaKXe JOMOJHUTENbHbIE 3JIEMEHTH IOMUMO MOJUHYKJIEOTH A,
Koaupyrolero antureno. Kak npaBuiio, MojeKyjaa HyKJIE€UHOBOI KHUCIOTHI
npencTaBisieT coOoi monuMep, Conep Kaluil UM COCTOSIUN U3 HYKJICOTUIHBIX
MOHOMEPOB, KOTOpbI€ KOBaJIEHTHO CBSA3aHbI APYT C APYTOM MOCPEACTBOM
bochonudpupHbIx cBsa3elt caxapuo/pocdarHoro kapkaca. [lonsaTue «Monexya
HYKJIEMHOBOW KHMCJIOTBI» BKJIIOYAET TaK)Ke€ MOANUPUIINPOBAHHBIE MOJIEKYJIBI
HYKJIEMHOBBIX KUCJOT, Takue kak Mojekynsl JIHK nnu PHK ¢ mognpunuposanusiMu
OCHOBAHHUSIMH, MOAU(DHUIIMPOBAHHBIMHU CaxapaMH MIH MOAU(PULHUPOBAHHBIM KapKacoM
UT.A.

B nenom, Monekyny HYKJI€HHOBON KMCIOTBI MOXHO MOJABEPraTh MAHUIYJISALUIM,
BCTpauBasi, U3bIMasl MyTeM JAeJelUN NI U3MEHsSsI HEKOTOPbIe HYKJIEOTHIHbIE
nocJieoBaTeNbHOCTHU. MI3MeHeHus B pe3yibTaTe YKa3aHHON MaHUNYJIALUU BKJIIOYAIOT
(HO, HE OTPAHUYHUBASACH TOJBKO UMH) U3MEHEHHUs JJII HHTPOAYKLHHU CaHTOB
PECTPUKLHH, IJIS1 KOPPEKIUHU MPEATOYTEHHUS] KOAOHOB, ISl JOOABIEHUS UITU
ONTUMH3AIUU TPAHCKPUIILNHU U/ WU TPAHCISALUH PEryIsITOPHBIX
nocJieoBaTeNbHOCTEN U T.A. MOXXHO TaK)Ke U3MEHSTh HYKJIE€UHOBYIO KUCIOTY IS
U3MEHEHHs KOIUPYEMbIX aMUHOKHUCIOT. Hanpumep, MoxkeT oka3aTbCs LIEHHBIM
UHTPOAYIUPOBATH OJHY WJIU HECKOJbKO (Hampumep, 1,2,3,4,5,6,7,8,9, 10 uT.1.)
AMHUHOKHCJIOTHBIX 3aMeH, AeJeLUH /1IN UHCEPIUH B aMUHOKHUCIOTHYIO
NIOCJIEI0BATENbHOCTD AaHTUTENA. Y Ka3aHHbIE TOUEUHbIE MYTallUl MOTYT

moaugpuiuposars 3p¢pexkroparie QyHKUNHU, aPpPUHHOCTD CBA3bIBAHUS AHTUT€HA, MOCT-
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TPaHCIALHOHHBIE MOOU(UKAIINN, UMMYHOI€HHOCTb U T.J., MOXKHO HHTPOAYLHPOBATh
AMUHOKHCJIOTBI JJIsl IPUCOSANHEHHS] KOBAJEHTHBIX TPy (HampuMep, METOK) UK
MO>KHO MHTPOAYLUPOBATh METKH (HampuMep, s Lejeil OUuCcTKH). AJTbTepHATUBHO
3TOMY, MyTalUsi HYKJI€OTUIHOH MOCIEN0BATENIbHOCTH MOXKET OBITh «MOJHALIENH», T.€.
He MPOSIBIATHCS B AMUHOKHCIIOTHOH MOCJIEA0BATENbHOCTH U3-32 H30BITOYHOCTH
reHETHYEeCKOTO KoAa. B meaom, MyTaiuu MOKHO UHTPOIYLHPOBATH B KOHKPETHBIE
CAWTBI MJIM MOXXHO MHTPOAYLUPOBATH CIYYAWHBIM 00pa3oM ¢ MOCHenyomei
cejekuueii (Hanmpumep, MOJEKYIsipHas 3BOJOLHS ). Hanpumep, OqHY MJIH HECKOJIBKO
HYKJIEMHOBBIX KHCJIOT, KOAUPYIOLINX JIFOOBIE JIETKHUE MU TSKEJIble LeH
(TpuBeIEHHOrO B Ka4eCTBE NMPUMepa) aHTUTEJA, MOKHO MOABEPraTh CAy4alHON MU
HaMpaBJ€eHHOW MyTAalUU sl NPUIAHUS PAa3JUYHBIX CBOHCTB KOAUPYEMBIM
AMHUHOKHCJIOTaM. Y Ka3aHHbIE U3MEHEHUs] MOTYT MPUBOAUTH K UTEPALIMOHHOMY
npoueccy, Npu KOTOPOM HavajbHbIE H3MEHEHHS] MOTYT COXPAHSIThHCA, a
UHTPOIYLUPOBATHCS HOBbIE H3MEHEHHUs B IPYTHX HYKJICOTHIHBIX MOJOKeHUsX. Kpome
TOT0, MOKHO OOBEIUHATh U3MEHEHHs, TOJYUeHHbIe HA He3aBUCUMBbIX CTAUSX.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHHS U300pEeTeHUs MOJUHYKICOTH,
KOJUPVIOIHUH aHTUTENIO UJIK €r0 aHTHTI'€HCBA3bIBAIO NN pparMeHT (unu (rmoHas)
MOJIEKYJia HYKJI€UHOBOH KHUCJIOTHI), MOKET UMETh ONTHMHU3UPOBAHHbIE KOJJOHBI.
CreunanucTy B JaHHOHW 00JaCTH U3BECTHBI PA3IMUHbIE HHCTPYMEHTHI IS
ONTHMU3AIUU KOJOHOB, HanpuMep, onucanHbie y: Ju Xin Chin, Bevan Kai-Sheng
Chung, Dong-Yup Lee, Codon Optimization OnLine (COOL): a web-based multi-
objective optimization platform for synthetic gene design, Bioinformatics, T. 30,
Bbiyck 15, 1 aBrycra 2014 r., cc. 2210-2212; wau y: Grote A., Hiller K., Scheer M.,
Munch R., Nortemann B., Hempel D.C., Jahn D_, JCat: a novel tool to adapt codon
usage of a target gene to its potential expression host. Nucleic Acids Res. 1 urons
2005 r. 33 (uzmanue Web Server):W526-31; unu, Hanmpumep, MpeaCTaBICHHBIE B
anropurme OptimumGene ™ ¢pupmsr Genscript (ormucan 8 US 2011/0081708 Al).

B HacTosiueM u300peTeHnN MpeaiokeHa TakKe KoMOMHALUs NepBOH U BTOPOH
MOJIEKYJI HYKJIE€HHOBBIX KUCJIOT, B KOTOPOH MepBasi MOJIEKYJia HYKJIEHHOBOW KHUCJIOTHI
COJIePIKUT MOJUHYKJIEOTH I, KOAUPYIOIIHI TSKEIYIO0 LeNb aHTUTEeJNa, IPeaiaraeMoro B
HACTOsILIEM U300pETeHUH; a BTOPasi MOJIeKYyJia HYKJIEUHOBOMH KUCJIOThI COACPIKHUT
NOJINHYKJIEOTH/T, KOAUPYIOLINH COOTBETCTBYIOLIYIO JIETKYIO LIEMb TOrO K& aHTUTENA.

VYkazaHHOE BbIIIE ONMHUCAHUE, Kacarouieecs: (OCHOBHBIX) OCOOCHHOCTEH MOJIEKYJIbI
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HYKJIEMHOBOW KHCJIOTBI, IpeajaraeMoii B H300peTeHnH, IPUMEHUMO COOTBETCTBEHHO
K TIEPBOH M BTOPOH MOJIEKYJIaM HYKJIEHHOBBIX KHUCJIOT, BXOASAIUX B KOMOUHAIIHUIO.
Takum oOpa3om, oquH Uiu 00a MOJTUHYKJIEOTHA, KOTOPBIH/KOTOpBIE KOAUPYET(I0T)
TsKeNy1o(ble) u/uinu Jerkyro(ue) nenb(1) aHTUTENa HIIH €TI0 aHTUT'€HCBSI3bIBAIO LIIETO
dparmenTa, npencraBiaser(0T) coO0H MOJUHYKICOTHA(BI) C ONTUMU3UPOBAHHBIMH
KOJIOHaMH.

B HEKOTOpPBIX BapHaHTaX OCYLIECTBICHUS U300peTEeHUs] KOMOUHALUS MOJIEKY T
HYKJICHHOBBIX KHUCJIOT COJEPIKHT

(I) mepByI MOJIEKYJy HYKJIEHHOBOM KUCIOTHI, KOTOPas COAEPIKUT
NOJIMHYKJICOTU, KOTUPYIOIUH TSKENIYIO LIeNb aHTUTENA, MOJUHYKICOTHI,
CONep KAINM HYKJICOTHAHYIO MOCIEN0BAaTEIbHOCTD, nNpeAacTarieHHyo B SEQ ID NO:
12; nnu HYKJIEOTHAHYIO MOCIEN0BATEIbHOCTD, HAEHTHUHYIO Ha 70% wnu Gonee (T.e.
Ha 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%
unu 6onee) SEQ ID NO: 12, HyKJI€OTHAHYIO MOCIEN0BATEIbHOCTD, KOOUPYIOUIYIO
yka3aHHble Bbilie CDR-nocnenoBaTeabHOCTH; U

(II) BTOpYIO MOJNEKYNYy HYKJIEMHOBOW KHCJIOTBI, KOTOPAasi COAEPIKUT
NOJIMHYKJIEOTU, KOAUPYIOUH JIErKyI0 Lelb aHTUTEeNa, MOJUHYKIECOTHU,
COoJlep KAl HYKJIEOTHAHYIO MOCIEN0BAaTEeNbHOCTD, NpeAacTaBieHuyo B SEQ ID NO:
13; mnyu HYKJIEOTUHYIO MOCIEN0BATENbHOCTD, HACHTHYHYI0 Ha 70% wnu Gonee (T.e.
Ha 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%
unu 6onee) SEQ ID NO: 13, HyKJIE€OTHAHYIO MOCJIEN0BATEIBHOCTD, KOIUPYIOLIY IO
ykaszaHHble Bbiie CDR-nocnenoBaTenbHOCTH.

B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS U300pETEHUs] KOMOUHAIUS MOJIEKY T
HYKJICHHOBBIX KHUCIIOT CONEPIKHT

(I) mepByr MOJIEKYJy HYKJIEHHOBOH KUCIOTHI, KOTOPask COAEPIKUT
NOJIMHYKJIEOTU, KOAUPYIOIUH TSKENIYIO LIeNb aHTUTENA, MOJUHYKICOTHI,
CONlep KAINNA HYKJIEOTHAHYIO MOCIEN0BAaTEIbHOCTD, peAacTaBieHHyo B SEQ ID NO:
14; nnu HYKJIEOTHAHYIO MOCIEN0BATEIbHOCTD, HAEHTHUHYIO Ha 70% wnu Gonee (T.e.
Ha 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%

unu 6onee) SEQ ID NO: 14, HyKJI€OTHAHYIO MOCIEN0BATEIBHOCTD, KOAUPYIOUIYIO
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ykaszaHHble Bbiie CDR-nocnenoBarenbHocTu U Mytauuu M428L u N434S B
KOHCTAaHTHOM 00JacTH; U

(II) BTOpYIO MONEKYNYy HYKJIEMHOBONH KMCJIOTHI, KOTOPAasi COAEPIKUT
MNOJUHYKJIEOTU/, KOAUPYIOIUN JErKyr LeNb aHTUTEeNAa, NOJUHYKIEOTH],
coIep Kamui HyKJIEOTHAHYIO MMOCIeN0BaTeNbHOCTD, npeactasieHny B SEQ ID NO:
15; uiu HYKJIEOTUIHYIO MOCIEeN0BATEIbHOCTD, HAeHTUYHYIO Ha 70% unau Oosee (T.e.
Ha 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%
unu 6onee) SEQ ID NO: 15, HyKJI€OTHAHYIO MOCIENOBATEIbHOCTD, KOIUPYIO LY IO
ykaszaHHble Bbiie CDR-nocnenoBatensHocTu u Mytauuu M428L u N434S B
KOHCTaHTHOH 00iacTu.

Bexrtop

ITon o6beM M300peTeHNsT MOAMAAAIOT TAKKe BEKTOPHI, HATIPUMED,
SKCIPECCUOHHBIE BEKTOPHI, KOTOPbIE CONEPKAT MOJIEKYJNY HYKJIE€HHOBOW KUCIOTHI,
npeaIaraeMyr B HaCTOSIIEM H300pEeTEeHUH, W1 KOMOMHALIMIO MOJIEKYJ HYKJIEUHOBBIX
KHCJIOT, peIJlaraeéMyIo B HACTOSIeM U300peTeHnn (Hanpumep, B OMIUCTPOHHOM
dopmare). Kak mpaBuio, BEKTOpP COACPKUT MOJIEKYJIY HYKJICHHOBON KHUCJIOTHI,
ONMCAHHYIO BbIIIE, UK KOMOMHALIMIO MOJIEKYJI HYKJI€UHOBBIX KHCIOT, ONMUCAHHYIO
BbILIE (Hampumep, B OUIIUCTPOHHOM (popmare).

B HacTosimeM n300peTeHnn npenyiokeHa TakKe KOMOMHAIUs NePBOro U BTOPOTO
BEKTOPOB, B KOTOPO! MEPBbIM BEKTOP COAEPKUT NEPBYI0 MOJIEKYJY HYKJIEUHOBOU
KHCJIOTBI, ONMUCAHHYIO BbIlIE (IJ11 KOMOMHALIMY MOJIEKYJ HYKJIEUHOBBIX KHCJIOT), a
BTOPOU BEKTOP COAEPKUT BTOPYIO MOJIEKYJTy HYKJIEHHOBOW KHCIOTHI, OMUCAHHYIO
BbIIIE (1711 KOMOMHALIMM MOJIEKYJI HYKJIEMHOBBIX KHUCJOT).

BekTop, kKak mpaBuIIO, MPEACTaBIsAET COO0H pEKOMOMHAHTHYIO MOJIEKYJTY
HYKJIEMHOBOM KHUCJOTHI, T.€. MOJIEKYJIY HYKJIE€UHOBOI KHCIOTHI, KOTOpasi He
BCTPEUYAETCS B €CTECTBEHHBIX YCIOBHAX. TakuMm 00pa3oM, BEKTOP MOXKET COEPIKATh
reTePOJIOTHYHBIE 3JIEMEHTHI (T.€. 3JIEMEHTHI MOCIEe0BATEIbHOCTH, OTIIMYAIIIHECS OT
BCTpeUarIuxcs B mpupoae). Hanmpumep, BEKTOp MOXKET COepKaTh CAUT
MHOKECTBEHHOI'O KJIOHUPOBaHUsI, T€TEPOJOTHYHbIN IPOMOTOP, MeTePOJOTHUHbIN
SHXAHCEP, TeTEPOJIOTUYHBIA MapKep ceNeKunu (st HAeHTU(PUKAUN KIETOK,
COJEepIKaIUX YKa3aHHbIA BEKTOP, IO CPABHEHUIO C KJIETKAMH, KOTOpPbI€ HE COAEPIKAT

yKa3aHHBIA BEKTOP) U T.I. BEKTOp B KOHTEKCTE HACTOALIErO U300PETEHUS MOYKHO
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OPUMEHSTH AJIS BKJIIOYEHUS UIH YKPBITUS TpeOyeMoll HyKIeOTUIHOM
NOCJIEIOBATEIbHOCTH. Y Ka3aHHbIE BEKTOPBI MOTYT MPEACTABISATh COOOI BEKTOPHI AJIs
XpaHEHHUs, S3KCIIPECCUOHHbIE BEKTOPHI, KIOHUPYIOLINE BEKTOPBI, BEKTOPHI A
nepeHoca u T.J1. Bextop st XxpaHeHUs NpeacTaBisieT co00i BEKTOpP, KOTOPbIH
obecneunBaeT ynoOHOE XpaHEHHE MOJIEKYJIbl HYKJIEUHOBOH KUCIOTHI. Tak, BEKTOP
MOXET COJIePKaTh MOCIEA0BATEIbHOCTb, COOTBETCTBYIOIIYIO, HAIpUMep (TsKeoi
W/WJIH JIETKOMU 1enu) TpeOyeMOMy aHTHUTeNy, MpeajaraeMoMy B HACTOSIIIEM
n300peTeHun. DKCIPECCHOHHBIN BEKTOP MOXHO MPUMEHSTD IS IOJY4YeHUS
NnpoAyKTOB 3kcnpeccuu, Takux kak PHK, nanpumep, MPHK, unu nentunos,
NOJMNENTHAOB min OenkoB. Hanmpumep, 3KCIPECCHOHHBIA BEKTOP MOXKET COAEPKAThb
NOCJIE0BATEIbHOCTH, HEOOXOMMbIE IJIsl TPAHCKPHUIILHU CErMEeHTa
NOCJIEOBATEIbHOCTH BEKTOPA, TAKOTO KaK (reTeposOruyHasi) MpOMOTOPHAs
NOCJIeN0BaTeNbHOCTh. KIOHUPYIOIMUI BEKTOP, KaK MPABUJIO, MPENCTABIIET COOOMH
BEKTOpP, KOTOPBIA COAEPKUT CAUT KJIOHUPOBAHUS, KOTOPBII MOXKHO NPUMEHSTD JJIs
BKJIIOUEHUS HYKJIEOTUIHBIX MOcjefoBaTenbHoCcTell B BekTop. KnoHupyromuii BexTop
MOXET MPEACTABIATh COO0H, HaMpUMep, NIA3MUIHBIH BEKTOP UJIM BEKTOP Ha OCHOBE
baktepuodara. BexTop ais nepeHoca MOXKET NMPENCTABIATh COO0I BEKTOP, KOTOPBIH
MO’KHO IPUMEHSTH JJIs IEPEHOCA MOJIEKYJ HYKJIE€UHOBBIX KUCJIOT B KJIETKU UIU
OPTraHU3MBbI, HAIIPUMEP, BUPYCHBbIE BEKTOPBbI. BEKTOp B KOHTEKCTE HACTOSILIETO
N300peTeHNst MOXKeT NMpeAcTaBysITh coboil, Hanpumep, PHK-sekTop mnu JJHK-BexTop.
Hanpumep, BEKTOp B KOHTEKCTE HACTOAIIEr0 U300pETEHUs CONEPIKUT CANT
KJIOHMPOBAHUSI, MApKep JJIsl CeJICKLMH, TAKOW KaK (pakToOp YCTOWYUBOCTH, K
aHTUOMOTHUKAM, U MOCIEI0BATEIbHOCTb, KOTOPYIO MOXHO MPHUMEHSTh IS
Pa3MHOXEHHS BEKTOpa, TAKYI0 KakK CalT MHULMALMU perniukanuu. BekTop B
KOHTEKCTE HACTOSAIIETO OMUCAHUS MOXKET MPENCTaBISITh COOOH MIa3MHUIHBIH BEKTOP.

Knetku

CrnenyromuM 0OBEKTOM HACTOSIIIEr0 U300PETEHUS SIBIISIETCS TAKXKe KIIETKa,
SKCIPECCUPYIOMasi AHTUTEJIO, MPEeAIaraeMoe B HaCTOsIIEM H300PEeTeHUN;, U/ NN
coaepkamas BEKTOp, MpeaAiaraeMblii B HACTOSIIIEM H300pETEHUH.

[IpuMepsl TaKUX KJIETOK BKJIIOYAKT (HO, HE OTPAHUYUBASACH TOJBKO UMH)
SYKapUOTHUUYECKHE KJIETKHU, HAIpUMep, KJIETKU APOXKEeH, KIeTKHU KMBOTHBIX WU
KJIETKU PACTCHHUH, MJIM MPOKAPHUOTUYECKUE KIIETKH, Hanpumep, F. coli. B HeKoTOpbIX

BapHAHTaX OCYIIECTBJICHUS U300PETEHUS KJIETKH MPEACTABIAIOT COOON KIIETKHU
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MJIEKOTIUTAIO LIIUX, HAIPUMED, JIMHUIO KJIETOK MJIEKOMUTAIMUX. [IpuMepsl BKIIOYAOT
yenoseueckue knetku, CHO-knetkn, HEK293T-knetku, PER.C6-kneTku, NSO-
KJIETKH, KJIETKH NE€YEeHHU YeJOBEKa, KIETKH MUEJIOMBI UJIU KJIETKU THOPUIOMBI.

KneTky MOXHO TpaHC(HEKTHPOBATH BEKTOPOM, MPEIJIaraéMbIM B HACTOSALIEM
n300peTeHnH, HapuMep, SKCIPECCUOHHBIM BeKTOpoM. [loHsTue «Tpanchexums»
OTHOCHUTCS] K UHTPOAYKLIMH MOJIEKYJI HYKJIEMHOBBIX KUCJIOT, TAKHUX KaK MOJIEKYJIbI
JHK unu PHK (manpumep, MPHK), B kjeTku, Hanpumep, B 3YKapUOTHYECKUE HIIH
NPOKAPHOTHYECKHE KJIETKH. B KOHTEKCTE HACTOSIIEero n300peTeHHs MOHSITHE
«TpaHc]eKus» BKIOYAET 000 N3BECTHBIN CELHATUCTY B JaHHOH 00JacTH METOX
UHTPOAYKIIUU MOJIEKYJ HYKJIEHHOBBIX KHCJIOT B KJIETKH, TAKHUE KAaK KIETKHU
MJIEKOTUTA IUX. Takue MeTOABl BKJIIOYAKT, HAIIPUMEP, 3JIEKTPONOPALHIO,
auno¢ eKINI0, HAIPpUMeEpP, Ha OCHOBE KATHUOHHBIX JIUIMTUAOB U/UIIN JIUTIOCOM,
ocaxknenue pochaToM KajabLusi, TPAHCHEKINIO HA OCHOBE HAHOYACTUL, TPAaHC)EeKLHIO
Ha OCHOBE BHPYCOB WJIM TPAHC(HEKLUHIO HA OCHOBE KATHOHHBIX MOJMMEPOB, TAKUX KakK
JADAD-nexkcTpaH Uiau NONUATUIEHUMHUH, U T.J1. B HEKOTOPBIX BapuaHTax
OCYIIECTBJIEHUS NU300pETEHUsI HHTPOAYKIUS SBJSETCS HEBUPYCHOM .

Kpome Toro, kieTku, npeanaraeMple B HACTOSALEM H300pETEHNH, MOKHO
TpaHCPEKTUPOBATh CTAOMIBHO UJIM KPATKOBPEMEHHO BEKTOPOM, MpEIJiaraeMbIM B
HACTOsIIEeM U300peTeHNH, HAaIlpUMep, IJI SKCIPECCHH aHTUTENA, IPEeAIaraéMoro B
HacTosmeM n300pereHnn. B HEKOTOPBIX BapHaHTaX OCYLIECTBIEHUS H300peTeHUs
KJIETKU CTaOUJIBHO TPAHC(PEKTUPYIOT BEKTOPOM, IPEIJIaraeMblM B HACTOSIIEM
U300peTeHUH, KOTOPbIA KOAUPYET aHTUTEJNO, IpeaiaraéMoe B HaCTOSIEeM
nzo0pereHun. B 1pyrux BapuaHTax OCyLIeCTBICHUS U300pETEHUs KIETKU
KPAaTKOBPEMEHHO TPAaHCPEKTUPYIOT BEKTOPOM, MpeajiaraéMbIM B HAaCTOSIIEM
U300peTeHUH, KOTOPBIA KOAUPYET aHTUTEJO, IpeaiaraeMoe B HaCTOSIIEM
U300pETeHUH.

Takum 00pa3oM, B HACTOSIIEM U300PETEHUH MPEATOKEHA TaAKKeE
peKOMOMHAaHTHAs KJIETKAa-X035IMH, KOTOpast reTePOJOTHIHO SKCIPECCUPYET AaHTUTEIIO,
npeaiaraeMoe B H300pETEHUHU, HJIU €ro aHTUTeHCBsI3bIBatoni Gparment. Hanpumep,
KJIETKa MOXKET MPEICTABIATh COOOH KIETKY APYroro BUAA IO CPABHEHUIO C BUIIOM,
SIBJISTFO MM CST ICTOYHUKOM aHTutena (Hanpumep, CHO-kneTku, sxcnpeccupyooume
YeJOBEUECKHEe aHTUTENa). B HEKOTOPBIX BapUaHTax OCYLIECTBICHUS H300peTeHUs

KJIETKa OTHOCUTCS K TUIY KJIETOK, KOTOPbIE HE 3KCIPECCUPYIOT (TaKkue) aHTUTeNa B
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€CTECTBEHHBIX yCIOBUsIX. KpoMe TOro, kiaeTka-xo3s1H MOXKET IepefaBaTb aHTUTENY
NOCT-TpaHCAALUHOHHYI0 Moaudukanuo (PTM; HanpuMep, riIuKO3UINPOBAHHE),
KOTOpasi OTCYTCTBYET B €r0 €CTECTBEHHOM COCTOsAHUMU. Y kazaHHass PTM moxer
NPUBOAUTE K QYHKIIMOHAJIBHOMY OTJIMYHIO (HAIIPUMEDP, MOHUKEHHOH
UMMYyHOTeHHOCTH ). Takum oOpa3oM, aHTUTENO, NpeaIaraeMoe B H300peTeHUH, UIH
€ro aHTUT€HCBS3BIBAIOIINN PPAarMEeHT MOKET UMEThb MOCT-TPAHCIISIIUOHHYIO
MOAU(DHUKAIUIO, KOTOPAsi OTJIUYAET €ro OT MOJYYEHHOTO B €CTECTBEHHBIX YCIOBHUSIX
aHTUTeNa (HampuMep, aHTUTeNa, 00pa3yrLUIerocss NIpu KMMYHHOM OTBETE y YEJIOBEKA).

TlonyyeHue aHTUTE

AHTHTeNA, IpeaIaraeMbie B H300pETEHUH, MOKHO MOJIy4YaTh JOOBIM METOJIOM,
U3BECTHBIM B JaHHOW oOnactu. Hanmpumep, xopomo u3BecTHa o0masi METOAO0JIOTHs
CO3/1aHUSI MOHOKJIOHAJIbHBIX AHTHUTEJ C UCIOJb30BAHUEM TEXHOJIOTUH THOPHIOM
(Kohler G. u Milstein C,. 1975; Kozbar u np., 1983). B HeKoTOpbIX BapHaHTax
OCYIIECTBJIEHUSI N300pETEHUs MPUMEHSIOT aJIbTEPHATUBHBIN METOJI MMMOPTAJINU3 AU
¢ ucnoab3doBanueM EBV, onucanubsiii B WO 2004/076677.

B HEKOTOpPBIX BapHaHTax OCYLIECTBIECHUS U300PETEHUs MIPUMEHSIOT METO,
onucanHbiii B WO 2004/076677, koTOpas BKJIIOUEHA B HACTOAILIEE ONMUCAHUE B
KauecTse cCcbUIKU. IIpu ocymecTsBiaenun 3T7oro merona B-kiaerku, npoayuupyomue
aHTHUTEJIO, TIpenyiaraemoe B n3ooperenuu, Tpanchopmupyrotr EBV u akruBatopom
NOJINKJIOHANBHBIX B-kierok. HeoGs3aTenbHO B mpolecce craanu TpaHchopmanuu
MO’KHO 100aBIATH AOMOJHUTENbHBIE CTUMYJISITOPBI KJI€TOYHOTO POCTA AJIS
TOTIOJTHUTEJIBHOTO MOBBILIEHHS 3()(PEKTUBHOCTH. DTH CTUMYJIATOPHI MOTYT
NpencTaBasATh coOO0H HUTOKUHBI, Takue kak IL-2 u IL-15. B onHOM 13 00BEKTOB
uzobperenus IL-2 1o6aBisSIOT B mpolecce CTAAUU UMMOPTATU3ALMU JJIs
TOTIOJTHUTEJIBHOTO MOBBIMEHHS 3PP EKTHBHOCTH UMMOPTAINU3ALINH, HO €T0
NpUMEHEHHE He SIBJIAETCS HeoOXoauMbIM. [TonydeHHbIe C MTOMOIIBIO 3TOTO METOAA
UMMOpPTaJIN30BaHHbIe B-KJIeTKU MOXHO 3aTeM KyJIbTHBUPOBATh C UCIIOJIb30BAHUEM
METOJOB, U3BECTHBIX B TAHHON O0JIACTH, U BBIACISATH U3 HUX aHTUTEJNA.

Hpyroii mpuBeaeHHbIN B KaduecTBe mpumepa meroa onucan B WO 2010/046775.
IIpu oCymecTBIEHNU 3TOrO METOA KyJbTUBUPYIOT MIa3MAaTUYECKHUE KJIETKH B
OrpPaHUYEHHOM KOJIMUECTBE WU €JUHUYHbIEC NIJIa3MaTUUYECKHUE KIETKU B
MHUKPOJIYHOUHBIX KYJIbTYPaTbHBbIX MJAHLIETaX. AHTUTEIAa MOXKHO BBIIEIATh U3

KYJBTYpP IJIa3MaTUYC€CKUX KJICTOK. KpOMe TOr'0, U3 KYJIbTYP IJIa3MaTHUYICCKUX KIIETOK
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MOxHO 3kcTparupoBath PHK u ocymectBaaTe IILIP ¢ ncnonb3oBaHueM U3BECTHBIX B
naHHoOM obnactu MmetonoB. VH- u VL-o0nactu anTUTEN MOXHO aMIUTUPUIIUPOBATH C
nomoibto OT-IILIP (ITLP ¢ o6paTHOM TpaHCKPUNTA30i), CEKBEHUPOBATh U
KJIOHUPOBATh B OKCIPECCUOHHOM BEKTOpE, KOTOPHIM 3aT€M TPAHC(HEKTHPOBATH
HEK293T-kneTku unu apyrue KjieTku-xossesa. Knonuposanue HyKJI€UHOBOU
KHCJIOTBI B 3KCIIPECCHOHHBIX BEKTOPaxX, TPAHCHEKLHIO KIETOK-X035€eB,
KYJbTHBHPOBAHHE TPAHCHEKTHPOBAHHBIX KJIETOK-XO0351€B U BbIIEJIEHUE TOJIYUYEHHOTO
AHTUTEJIA MOKHO OCYLIECTBIAThH C UCMOJb30BAHUEM JHOOBIX METOJIOB, H3BECTHBIX
CIennaJnucTaM B JaHHOH 00JacTu.

AHTHTENa MOKHO MPU HEOOXOIMMOCTH AOTOJHUTEIBHO OYUINATh, UCIIOJIb3Ys
¢unpTpanuno, HeHTPUPYTrUpOBaHUE U PA3TUUHBIE XPOMATOTPAPUIECKHE METOIBI,
takue kak JKXBP nnn apdunnas xpomarorpadus. MeTOOUKN OYUCTKH aHTHTED,
HanpuMep, MOHOKJIOHAJbHBIX aHTUTEJ, BKJIIOYasi METOJUKU MOJYyYEeHUs UMEIOIUX
(apManeBTUUECKYIO YUCTOTY aHTUTEJ, XOPOLIO U3BECTHBI B JAHHOH 00JacTH.

Jnsa nonydeHus nociaenosarenbHocteil [JHK, koTopble KOOUPYIOT aHTUTENA,
npeajaraeMble B HACTOSAIIEM H300peTeHHH, MOKHO IPUMEHSATh CTAHIaPTHBIE METOABI
MoJiekysipHoi duonorun. TpeOyembie nmocnenoBarenpHoctu JJHK mMoxHO
CUHTE3UPOBATh MOJHOCTHIO UJIN YACTUYHO C UCIOJIb30BAHNEM METOAOB CUHTE3a
OJIMTOHYKJIEOTUOB. IIpn HEOOXOAUMOCTH MOXKHO MPUMEHATh METOBI
CaliTHampaBJIEHHOI'O MyTareHesa H noJjuMmepasHoi nemnHoi peakuuu (I1LP).

JIro0yr0 mpueMieMyro CUCTEMY KJIETKAa-XO3HH /BEKTOP MOXHO NPUMEHATH AJIS
skcnpeccuu nociaenosarenbHoctel JIHK, konupyroomux MONeKyabl aHTUTE,
npeaaraeMbie B HaCTOsAImeM n3ooperennu. CUCTEMBbI SKCIIPECCHU Ha OCHOBE
SYKapUOTHUUYECKUX KIJIETOK, HalpUMep, KJIETOK MJIEKONUTAIOIINX, B KAYeCTBE KIETOK-
X0351€B, MOXXHO IMPUMEHSThH AJIS MOJYUYEHUS MOJIEKYJ aHTUTEN, TAKUX KaK MOJIEKYJIbI
NOJHBIX aHTUTeN. IIpuemnemple KJIeTKU MJIEKONUTAKOIUX, IPUMEHSIEMble B KaUeCTBe
X0351€B, BKJIIOYAIOT (HO, HE OTpaHU4YuBasch Toiabko umu) kiaerku CHO, HEK293T,
PER.C6, NSO, muenombl unu rudpunomsl. Kpome TOro, MoXKHO NMPUMEHSTh CUCTEMBI
SKCIIPECCUU HAa OCHOBE MPOKAPUOTHYECKUX, HAIPUMED, HAmpuMep, OaKTepHaTbHbBIX
KJIETOK-X0351€B, JUIsl TOJIyUYE€HHUS] MOJIEKYJl AHTUTEJ, TAKUX KaK MOJIEKYJIbl MOJHBIX
antuten. [Ipuemnemsle OakTepualbHbIE KIETKHU-X0351€Ba BKIOYAOT (HO, HE

OTPAHUYHUBASCH TOJIBKO UMH) KJIETKH F. coli.
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B Hacrosimem n3o0peTeHnn MpemiokKeH TaKXkKe Crocod MONTyUeHUsT MOJIEKY JIbI
aHTUTEJNA, MPeaaraeMol B HACTOAIIEM M300pETeHNH, BKIIFOYA0 NN
KYJbTUBHPOBaHUE (r€TEPOJOrHYHON ) KJIETKU-X0351MHA, KOTOpas COAEPKUT BEKTOD,
KOAUPYIOIHUI HYKJIEMHOBYIO KHCIIOTY, NpeajaraeMyio B HaCTOSAIEeM U300peTeHnH, B
YCJIOBUSX, IPUEMIIEMBbIX A1 skcnpeccun Oenka ¢ JIHK, koTopast KoqupyeT MOJIEKyIy
aHTHUTEJA, IpeJaraeMylo B HaCTOSIIEM H300pETEeHUH, 1 BbIACIEHNE MOJIEKY JIbI
aHTUTEJIA.

JUist TONTyd4eHUsI aHTUTENa, KOTOPOE CONEPIKUT U TSKEJble, U JIETKHe LeTH,
KJICTOUHYIO JJUHHIO MOKHO TPaHC(PEKTUPOBATD IBYMSI BEKTOPAMH, MTEPBBIM BEKTOPOM,
KOTOPBIA KOAUPYET MOJUIENTHU] JIETKON LENH, U BTOPbIM BEKTOPOM, KOTOPBIN
KOJIUPYET MOJHUIENTH TSKEJIOH enu. AJTbTEpHATUBHO 3TOMY, MOKHO HCIIOJIb30BATh
OJIMIH BEKTOP, BKJIIOYAIUHA MOCIEA0BATEIbHOCTH, KOTOPbIE KOAUPYIOT MOJHIENTHABI
JIETKOW LIENU U TSXKEJIOU LENu.

AHTHTeNA, IpeaaraeMble B H300peTEeHNH, MOXKHO nosy4ats nyteMm (1)
SKCIPECCUU HYKJICOTHAHOH MOCIEN0BATEIbHOCTH, NIPEAJIaraeMoil B H300peTeHNH, B
KJIETKE-XO0351HEe, HAIIPUMED, C UCIIOJIb30BAHIEM BEKTOPA, MPEAIaraeMoro B
HacTosimeM n3obperenuu, u (1I) BeiaeeHust NpoayKTa SKCIPECCUU B BUAE aHTUTENA.
HononauTtenbHo MeTox MoxeT BKiro4aTh (III) ouncTky BeiAeneHHOrO aHTUTENA.
TpanchopmupoBanHbie B-kineTku U KyJIbTUBUPYEMbIE MJIa3MaTHYECKHUE KJIETKH MOXKHO
NOJBEPraTh CKPUHUHTY B OTHOLIEHUH MX CIIOCOOHOCTH MPOAYLHUPOBATH AHTUTEJNA C
TpeOyemoii cnenuGuIHOCThIO MIH QYHKLIHEH.

Ctanuio CKpUHUHTA MOXHO OCYLIECTBJISATh ¢ UCIOJIb30BAHUEM JTHOO0T0
nMMyHoaHanu3a, Hanpumep, ELISA, nyTem okpalmnBaHus TKaHEeH UM KJIETOK
(BKJIFOUasi TpaHC(EKTHUPOBAHHBIC KJIETKH ), yTEM aHAIN3a HEUTpaTu3aluu WU
J:000r0 U3 MHOTOYHUCJIEHHBIX IPYTHX METOAOB, U3BECTHBIX B TaHHOW 00JacTH,
npeaHa3HauYeHHbIX I uaeHTuGukanuu TpedyeMon cnenupuIHOCTH HIIH (PYHKLIHH.
AHann3 MOXHO BBIOMPATH TOJIBKO Ha OCHOBE PACIIO3HABAHUS OJHOTO HJIM HECKOJbKHUX
AHTUTE€HOB MJIM MOXXHO BbIOMpPATh HA OCHOBE JOMOJHHUTEIbHBIX TPeOOBaHMUIA,
BKJIIOHAOIUX TpeOyeMyr QyHKINIO U T.A., A7 0TOOpa HEHTPANU3YIOIUX AaHTHTEN, a
HE MPOCTO CBI3BIBAIOINUXCS C AHTUT'E€HOM aHTHUTEJN, JIs OTOOpa aHTUTEIN, KOTOpbIE
MOTYT U3MEHSTh XapaKTEPUCTHKH KJIETOK-MHUILICHEH, TAKNe KaK UX KacCKaabl Mepenadn

CUTHAJIOB, UX (popma, U3 CKOPOCTb POCTA, UX CIOCOOHOCTb BO3AEHCTBOBATh HAa APYTHe
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KJIETKH, UX OTBET HA BO3JAEHCTBUE APYTUX KJIETOK WU JPYTUX PEareHTOB UIIH Ha
U3MEHEHHE YCIOBHH, UX cTaTyC AU hepeHIupoOBKHU U T. 1.

3aTeM MOXXHO MOJy4aTh UHAMBUYAJIbHbIE KIOHBI TPaHC(POPMUPOBAHHBIX B-
KJIETOK U3 MO3UTHUBHOM TpaHcpopMupoBaHHON B-knerouHoi kynbTypsl. CTanuio
KJIOHUPOBAHMUS AJIsl OTAEJIE€HUsI HUHANBUAYAJIbHBIX KJIOHOB U3 CMECH IMO3UTUBHBIX
KJIETOK MOKHO OCYILECTBJISITh C UCIIOJIb30BAHUEM CEPUMHOTO pa3BeeHUs,
MUKPOMAHHUNYJSIIUH, OTOOpa eNMHUYHON KJIETKU C MOMOLIbIO COPTHHTA KJIETOK HJIH
APYroro MeTo/a, U3BECTHOTO B JAHHOW 00JacTH.

HyknenHOBYyI0 KHCIOTY U3 KYJIbTUBUPYEMBIX IJIa3MaTHYECKUX KIETOK MOXHO
BBIJIEJIATH, KIIOHUPOBATh U 3kcnpeccuposate B HEK293T-knerkax nnu apyrux
U3BECTHBIX KJIETKaxX-X035€BaxX C UCIOJb30BAHUEM METON0B, U3BECTHBIX B JaHHOM
obnacru.

KoHBI ”MMOpTaNN30BaHHBIX B-KI€TOK MK TpaHCPEKTUPOBAHHBIE KIETKHU-
X0351€Ba, MMpeyiaraeMble B U300pETEHUN, MOXKHO UCIIOIb30BATh PA3JIUYHBIMU MYTSIMH,
HalpuMep, B Ka4eCTBE UCTOUYHUKA MOHOKJIOHAJIbHBIX aHTUTEJ, B Ka4e€CTBE HCTOYHUKA
HyksnenHoBo# kuciotel (AHK nnu MPHK), kogupyromeii npencrasusooiiee HHTEpeC
MOHOKJIOHAJbHOE aHTUTEJIO, [JIsl UCCIAEJOBAHUN U T. 1.

B n3o0perenun npenyioxkeHa Takke KOMIO3ULMSA, COAepIKaIas
UMMOPTAJIM30BaHHBIE B-KiIeTKH maMsTu UIu TpaHCPEKTUPOBAHHbIE KIETKHU-X035€Ba,
KOTOpBIE MPOAYLUHPYIOT AHTUTEJNA, TIpeajiaraeMble B HACTOSAIEM H300peTeHUN.

Knon uMMopTanu3oBaHHbIX B-KI€TOK UM KyJbTUBUPYEMBIE NIa3MaTUUYECKUE
KJIETKH, TIpeJJlaraeMble B H300pEeTEeHNUU, MOKHO MCIOJb30BAaTh TAKXKE B KAYECTBE
HMCTOYHUKA HYKJIEUNHOBOW KUCJOTHI sl KIOHUPOBAHUS M'€HOB aHTUTEIN JJIs
noclienyrwueid pekOMOMHAHTHON 3KCTIPECCUH. DKCIPECCHUs U3 PEKOMOUHAHTHBIX
UCTOYHHUKOB MOXET OBITh OOJIee pacpOCTpaHEHHOH 1Jisl (hapMaLeBTHUYECKUX LeJIei 1Mo
CpPaBHEHHUIO C 3KcrIpeccued n3 B-kineTok uau rubpuaom, HampuMep, ¢ MO3ULUH
CTaOUIIBHOCTH, BOCIIPOU3BOJAMMOCTH, IPOCTOTHI KYJIbTUBUPOBAHUS H T.1I.

Takum 00pa3oM, B HACTOSAIIEM U300PETEHUH MPEATIOKEH TAKKe CIIOCo0
MOJIyYeHUsI PEKOMOMHAHTHON KJIETKH, BKJIIOYAO NN cTagun, Ha KOTophix (I)
MOJIYYalOT OJHY HMUIM HECKOJIbKO HYKJIEHHOBBIX KUCIOT (Hanpumep, MPHK mis
TSIKEJIOW W/WJTN JIETKOU LIeNH) U3 KJIOHA B-KJIETOK MM KyJIbTHBUPYEMBIX
IJIa3MaTHYECKUX KJIETOK, KOTopasi(ble) KOAupPyeT(F0T) NpeaCTaBIAI0LIIee HHTEPEC

anturteno, (1) BcTpanBarOT HYKJIEUHOBYIO KHCIIOTY B 3KCIpecCUOHHBIN BekTop u (11I)
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TPaHCPEKTHPYIOT BEKTOPOM (TE€TEPOJIOTHUHYIO) KIETKY-XO03sIMHA Jis oOecTnieueHus
SKCIPECCUHU MPEACTABIAIOIIEr0 HHTEPEC AHTUTENA B YKA3aHHON KJIETKE-XO035IUHE.

AHaJIOTUYHO 3TOMY, B U300PETEHHUH NPENJIOKEH TaKXkKe Crocod monydeHus
PEeKOMOMHAHTHOM KJIETKH, BKJIOUYAO MM cTanuu, Ha KoTopbix: (I) cekBeHupyror
HYKJIEUHOBYIO(bI€) KUCIOTY(bI) U3 KJIOHA B-KJI€TOK MM KyJIbTUBUPYEMBIX
IJIa3MaTHYECKUX KJIETOK, KOTOopasi(bie) KOOUpyeT(f0T) NpeaCTaBIAIOLIee HHTEpPeC
antuteno; u (II) ucnonp3yroT HHPOPMALIUIO O MOCIEAOBATEIBHOCTSX, MOJIYYCHHYIO Ha
cranuu (1), nas monydeHuss HyKJIEHMHOBOW(BIX) KUCIOTHI(T) AJIsI HHCEPIUU B KIETKY-
XO03sIMHA JUIsl 00eCcTeYeH s SKCIPECCUU MPEACTABIAIOIIEr0 HHTEPEC aHTUTENA B
YKa3aHHOU KJIeTKe-Xx03sinHe. HyKJIeMHOBYIO KUCIOTY MOHO, HO 3TO HE SIBJISIETCS
o0s13aTeNnbHBIM, MTOABEPTaTh MaHUNYIsIUsIM Mexay cranusamu (1) u (II) aus
UHTPOAYKIUHU CAHTOB PECTPUKLIUH, AJISI U3MEHEHHS MPEANOYTECHUS KOJOHOB W/ HIJIH JJIsI
ONTUMH3AIUN TPAHCKPHUIILHHU W/ WU TPAHCISLHUH PEryIsITOPHBIX
MOCJIE0BATEIbHOCTEN.

Kpome Toro, B n300peTeHUN NPEIOKEeH TaKKe Coco0 MOMyueHUs
TPaHC(HEKTHPOBAHHON KJIETKU-XO035IMHA, BKIIOYAKOMNUHA CTAIHIO TPAHCPEKIINN KIETKHU-
XO035IMHA OJTHOM MJIM HECKOJIBKUMH HYKJIEMHOBBIMH KHCIOTAMH, KOTOPbIE KOOUPYIOT
NPEACTABIAIOLIEE UHTEPEC AHTUTENO, B KOTOPOM HYKJIEMHOBBIE KUCJIOTBI
NPEACTaBIAIOT COOOH HYKJIEUHOBBIE KUCIOTHI, MOJyYEHHbIE U3 KJIOHA
UMMOPTAJIM30BAHHBIX B-KJI€TOK MM KYJIbTUBUPYEMOH MIa3MaTUIECKOHN KIETKH,
npeaiiaraeMblX B H300peTeHnn. YKa3aHHbIE MPOLENYPhl IePBOHAYATIBHOTO MOy YeHUS
HYKJICHHOBOW(BIX ) KHCJOTBI(T) U MOCIEAYIOMIEro UX MPUMEHEHUs IJIs1 TPAHCHEKLNU
KJIETKH-XO35/THA MOTYT OCYIIECTBJISITbCS B Pa3IMYHOE BPEMs PA3IMYHBIMU JIIOABMH U
B PA3JMYHBIX MeCTax (HampuMep, B PAa3JUYHBIX CTPAHAX).

3aTeM yKa3zaHHble peKOMOWHAHTHBIC KJIETKH, peajiaraeMble B U300peTeHNH,
MOYKHO MPUMEHSTH IJIsl SKCIPECCUH U KyJIbTUBUPOBaHUA. OHU SBIAIOTCS OCOOCHHO
LIEHHBIMH JJIS1 SKCIIPECCUH AHTUTEJ NMPH KpynmHOMacTabHOM (papManeBTHIECKOM
npou3BoAcTBe. X MOXHO MPUMEHSTh TAK)KE B KAUECTBE JEHCTBYIOIIErO BEIIECTBA
¢dapmaneBTHUECKONW KOMIO3ULHU. MOKHO MPUMEHSATH JIOOYI0 MPUEMIIEMYI0 METOAUKY
KYJbTHBHPOBAHHUS, BKJIOYas (HO, HE OTPAHUYNBASACH TOJbKO UMHU) CTATUYECKOE
KYJbTHBHPOBAHHE, POJUIEPHOE KYJIbTUBUPOBAHUE BO (DJIaKOHAX, KYJIbTUBUPOBAHUE B
ACLUMTHOH JKUJIKOCTH, KYJbTHUBHPOBAHUE B OMOpPEAKTOPE C KapTPHUAKEM M3 MOJIBIX

BOJIOKOH, KYJIbTUBUPOBAHUEC B MI/IHI/I(I)epMeHTepe MOAYJBbHOI'O THUMNA, KYJIbTUBUPOBAHHUEC
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B PEAKTOpE C MEINAJIKOH, KyJIbTHBUPOBAHUE HA MUKPOHOCUTEISIX, MepPy3NOHHOE
KYJbTHBHPOBAHHUE C UCIOJIb30BAHIEM KEPAMUUYECKOr0 KapTpUAXKa U T.JI.

Metonbl MONYy4YEHHUS U CEKBEPUPOBAHMS T€HOB MMMYHOTIJIO0YJIMHOB U3 B-KkieTok
WM MJIa3MaTHYECKUX KJIETOK XOPOLIO U3BECTHBI B JaHHOI obnacTu (HampumMep, CM.
rnaBy 4 B Kuby Immunology, 4-oe u3n., 2000).

TpancdexkTupoBaHHAs KJIETKA-XO035IMH MOXET MPENCTaBIATh COOOH
SYKAPUOTHUUYECKYIO KJIETKY, BKJIIOUAsl KJIETKU IPOXKIKEH M KUBOTHBIX, MPEKIE BCETO
kyietku miaekonutaromux (Hanpumep, CHO-knerku, NSO-kineTku, yenoBedeckue
kietku, Takue kak PER.C6 ninu HKB-11, k1eTku MHUeIOMBI UM KJIETKH MeYEeHU
YEeJIOBEKA), a TAK)KE KJIETKU pacTeHHI. B HEKOTOPBIX BapHaHTax OCYLIECTBICHUS
n3obpereHus TpaHCHeKTUPOBAHHAS KJIETKA-XO3SIMH NMPEACTaBJIseT cOO0M KIETKY
MJIEKOTIUTAIOLIIEr0, HaIIpUMep, KJIETKY 4eJloBeka. B HEKOTOpbIX BapHaHTax
OCYILIECTBJIEHUS N300PETEHHs SKCIPECCUS X035€B MOXKET MPUBOJUTH K
IJINKO3UJIMPOBAHUIO AHTHUTENA, IPEAJIaraeéMoro B H300pETeHNH, MPEXKIe BCETro C
MOMOIIBIO YTJIEBOAHBIX CTPYKTYP, KOTOPHIE CAMU HE SBJISAIOTCS UMMYHOT€HHBIMH JUISI
yeJoBeKa. B HEKOTOPBIX BapHaHTaX OCYINECTBIEHUS N300 peTEeHHs
TpaHC(HEKTHUPOBAHHAS KJIETKa-XO035HH MOXKET PacTU B 0€CCHIBOPOTOUHBIX cpenax. B
APYTUX BapUaHTax OCYINECTBJIEHUS N300peTeHus TpaHC(PEKTUPOBAHHAS KJIETKa-
XO35IMH MOXET PacTH B KyJbType 0€3 NPUCYyTCTBUSA NPOAYKTOB JKUBOTHOTO
npoucxoxaeHus. TpaHCHEKTUPOBAHHYIO KJIETKY-XO035MHA MOYKHO TaKKe
KYJbTHUBUPOBAThH C NMOJYYEHHEM KJIETOYHON JIMHUU.

B u3zo0peTennn npenyioxkeH Takxke crnocod mojaydyeHuss OAHON MJIM HECKOJIbKUX
MOJIEKYJT HYKJIEMHOBBIX KHUCJIOT (HANPUMeEp, T€HOB TSIKEJBbIX H JIETKUX Lerneil),
KOTOpPbIE KOAUPYIOT MPEACTABISAIONIEE HHTEPEC AHTUTENO0, BKJIOYAK U CTaANHU, HA
KoTopbixX: (1) mosy4ar0T KJIOH UMMOPTAJIM30BAHHBIX B-KJIETOK MM KYJIbTUBUPYIOT
IIa3MaTHYECKUe KIJIETKHU, npeajaraemMeie B uzodperenud; (11) monydarot u3 kjioHa B-
KJIETOK MJIH KYJbTHBHPYEMBIX IIA3MATHUYECKUX KJIETOK HYKJIEHHOBBIE KHCIIOTHI,
KOTOpbIE KOAUPYIOT MPEACTaBISAOIIee HHTEpeC aHTuTeno. Kpome toro, B
N300pEeTEeHNUH NMPEJIOKEH CIIOCO0 MONYyYeHUsI HYKJIEOTUIHOW NMOCIEI0BATENbHOCTH,
KOTOpast KOOAUPYET MPEACTABIAIOIIEe HHTEPEC aHTUTEIIO, BKJIOYA NN CTaAuN, Ha
KoTopbixX: (1) mony4aroT KJIOH UMMOPTAJIN30BAHHBIX B-KJIETOK MM KYJIBTUBUPYIOT
IIa3MaTHYeCKue KJIETKHU, npeajaraemMele B uzooperenun, (1) cekBeHUpyOT

NOJYHYC€HHYI0 U3 KJIOHA UMMOPTAJIU30BAHHBIX B-xmerok unn KYJIBTUBUPYEMBbIX
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IJIa3MaTHYECKUX KJIETOK HYKJIEMHOBYIO KHCIOTY, KOTOpas KOAUPYET MPEACTABISAIOIIEe
UHTEpPEC aHTHUTEJIO.

B n3o0perenun npenyioxkeH Takxke crnocod MoaydyeHus MOJEKyJIbI(J1)
HYKJIEMHOBOM(bIX ) KUCIOTHI(T), KOTOpasi(bie) KOAUPYET(I0T) MpeACTaBIISIIOIIEe HHTEPEC
AHTUTEJIO, BKIIOYAIO U CTAJJUIO MOJYYEHUs] HYKJIEUHOBOIN KUCIOTHI, KOTOP ast
IPOUCXOAUT U3 KJIOHA TPAHC(HEKTUPOBAHHBIX B-KJIETOK MIIM KYJIbTHBUPYEMBIX
IJIa3MaTHYECKUX KJIETOK, MpeajaraeMbeix B n3o0perenuu. I1pu sTom, mpouenypsl
NEePBOHAYAJIBHOTO MOJYYEHHS KJIOHA B-KJIETOK MU KYJIbTUBUPYEMBIX
IIa3MaTHYECKUX KJIETOK M MOCJENYIOIIEero MoJy4eHUst HyKJIEUHOBOM(BIX) KUCIOTHI(T)
U3 KJIOHAa B-KJI€TOK MJIM KYJbTHBHPYEMBIX IJIA3MATHUYECKUX KJIETOK MOTYT
OCYIIECTBJISITHCS B PA3IMYHOE BPEMSI PA3IMYHBIMU JIIOABMH U B PA3JIMYHBIX MECTaX
(HampuMep, B Pa3IMYHBIX CTPAHAX).

H300peTeHne OTHOCUTCS TaKKe K CIOcOo0y MOJydeHUs: aHTHTeNa (Harpumep, s
dbapManeBTUUECKOTO MPUMEHEHHSs ), IpeaaraeMoro B HacTosimeM H300peTeHNH,
BKJIIOYAIOLIEMY CTaAUH, Ha KOTOPBIX: (I) mony4yaroT uW/Uinu CEKBEHUPYIOT ONHY WU
HECKOJIbKO HYKJIEMHOBBIX KHUCJIOT (HAampuMep, FeHBI TSKENBIX U JIETKUX Lenel) u3
OoTOOpPaHHOTO KJIOHA B-KJI€TOK MM KYJIBTHBUPYEMBIX IJIa3MAaTHUYECKUX KIIETOK,
KOTOpPBIE 3KCIIPECCUPYIOT NpeacTasismoliee nurepec antuteno; (II) sctpausaror
HYKJIEMHOBYO(bI€) KUCIOTY(bI) B 9KCIIPECCUOHHBII BEKTOP WU NPUMEHSIOT
HYKJEOTUAHYIO(bIE€) MOCIEA0BATEIBHOCTH( M) IS MOJTYUEHHUS SKCIPECCUOHHOTO
BekTopa; (III) TpaHCHEeKTUPYIOT KIETKY-X0351MHA, KOTOPash MOXET SKCIPECCUPOBATH
npeacTasisionee nHTepec anTuTeNo; (IV) Ky IbTUBUPYIOT UK CYOKYJIbTHBUPYIOT
TpaHC(HEKTHPOBAHHBIE KJIETKH-X0351€Ba B YCIOBHUAX, B KOTOPBIX MPOUCXOAUT
SKCTpPECCHs MPENCTABISIONET0 HHTEPEC aHTUTeNa, U HeoOs3aTenbHO (V) OYUIIA0T
NPEeACTaBISIO e HHTEPEC aHTUTEJIO.

B u3o0pereHnn npenyiokeH Takxke crnocod MOoJydeHUs MPeaCTaBISIOLIEero
UHTEpPEC aHTHUTEINA, BKIOYAKIIUNA CTAJUH, Hd KOTOPBIX: KYJbTUBUPYIOT UIIU
CyOKYIBbTUBHPYIOT MOMYJSALUI0 TPAHCHEKTHPOBAHHBIX KJIETOK-X0351€B, HATIPUMEDP,
NOMYJISILHUIO CTAOUIBHO TPAaHC(PEKTUPOBAHHBIX KIETOK-XO035€B, B YCIOBUSX,
NPOMCXOAUT SKCIPECCHS MPEICTABISIIOMETO HHTEPEC aHTUTENA, U HeOOsI3aTeIbHO
OYMINAIOT MPEACTABIAIOIIEE HHTEPEC AaHTUTEJO, B KOTOPOM yKa3aHHAas MOMYJISAIUS
TpaHC(PEKTHUPOBAHHBIX KJIETOK-X03s5ieB Oajna nonydyena nytem (1) momyuenus

HYKJIEMHOBOMW(BIX ) KUCJIOTHI(T), KOAUPYIOWei(1X) 0TOOpaHHOE MpeaCTaBIsA0IIee
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UHTEPEC aHTUTENO, KOTOPOe MOJy4alu ¢ UCIOJb30BaHUEM KJIOHA B-kieTok unu
KYJbTUBUPYEMBIX MJIa3MATHYECKUX KJIETOK, MOJYUYEHHBIX COIJIaCHO ONMCAHHOMY
Bbiie Metony, (II) BcTpanBaHust HyKJI€HHOBOM(BIX ) KHCIOTHI(T) B 3KCIPECCUOHHBIIH
BekTOp, (III) TpaHCcPeKkun BEKTOPOM KJIETKH-XO35MHA, KOTOPAs MOXKET
SKCIPECCUPOBATh MPEACTABIAIOLIEe HHTEepeC aHTUuTeNo, U (IV) Ky IpTUBHpPOBaHUS MK
CyOKyJBTUBHPOBAHUS TPAHC(HEKTHPOBAHHON KJIETKH-XO035HHA, BKIOYAKOIEeH
BCTPOEHHBIE HYKJIEHHOBbIE KUCJIOTHI, C TOJyYEeHHUEM MPEACTABISIOEro HHTEepeC
anturtena. [Ipu 3ToM, mpoueaypsl NePBOHAYATIBHOTO MOJYYCHUSI PeKOMOMHAHTHOM
KJIETKU-XO0351MHa U MOCJEAYIOUIero ee KyJbTUBUPOBAHUS AJIS SKCIPECCUU aHTUTeNa
MOTYT OCYIIECTBIISITHCS B Pa3JIMYHOE BpeMsl Pa3JUUHBIMU JIIOJIbMU U B Pa3JIUYHBIX
MecTax (Hampumep, B pa3IMYHbIX CTPAHAX).

B HacrosimeM n300peTeHnH MPenJIoKeH TaKXKe Croco0 CHUKEHUS
MMMYHOT€HHOCTH aHTUTeNa, KoTopoe coaepkuT nocienosareibHoctu CDR1, CDR2 u
CDR3 tsxenoit uenu, npeacrasiernsie B SEQ ID NO: 1, SEQ ID NO: 2 u SEQ ID
NO: 3 coorBercTBeHHO, nocaenosarenbHocTH CDR1, CDR2 u CDR3 nerkoii nenu,
npeacrtasiaeHHbie B SEQ ID NO: 4, SEQ ID NO: 5 u SEQ ID NO: 6 COOTBETCTBEHHO;
croco0 BKJIOYAET cTaguto UHTpoaykuuu myTtauniit M428L u N434S B KOHCTaHTHYIO
obyacTp TsKENOH Lenu anTuTena. st mojy4deHuss MyTaluil MOKHO HCITOJIb30BaTh
ONHUCaHHBIN Bbllle MeTOA. Kak NpogeMOHCTPUPOBAHO B IPUMEPAX, IPUBEIEHHBIX B
HACTOSILIEM ONMUCAHUY, NTPU CO3AaHUU N300pETEHUS HEOKUAHHO ObUIO YCTAHOBJIEHO,
YTO aHTUTEJIO, IpeasaraeMoe B n3o0pereHuu, odJagaeT JUIIb OYeHb HE3HAYUTEIbHOM
UMMYHOT€HHOCTBIO, B YACTHOCTH MEHbILIEH HMMYHOT€HHOCTBIO IO CPAaBHEHUIO C
aHtuTesoM 0e3 myTtanuii M428L/N434S. Takum oO0pa3oM, HHTPOAYKLHUS B AHTUTEJO
yKa3aHHbIX MyTaLM{ CHU)KAE€T UMMYHOI€HHOCTb aHTUTEINA.

dapMalleBTHYECKAsT KOMOO3UIHS

B HacTosiem n3obpereHun npeaoxkeHa Takxke GapMaeBTHIecKas
KOMITO3HIIHSI, COAEpIKAIIast OJHH UM HECKOJIBKO CIEAYIOLUIUX KOMIIOHEHTOB

(I) anTHTENO, IpEIIIaraeMoe B HACTOSILIEM U300PETEHNUH;

(IT) HyKJIEMHOBYIO KUCIIOTY, KOAUPYIOIIYIO AHTUTEIIO, IPeaiaraeMoe B
HACTOsIIIEM U300pETeHNH;

(III) BexTOp, comep kAUl HYKIEHHOBYIO KUCJIOTY, NMPEIJIaraeMyl0 B HACTOSAIIEM

n300peTeHun; u/min
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(IV) kaeTKy, 3KCIpeCcCUpyLUIyI0 aHTUTENO, IPEaaraeMoe B HaCTOS I EM
N300pETEeHNH, NN COJEPIKAINYI0 BEKTOP, MpeaaraeMblii B HACTOAIEM U300 pETEeHNH,

U HeoOsA3aTeNnbHO, papMaleBTHUECKH IpUEeMIIeMbIil pa30aBUTENb UIN HOCUTEID.

WHbIMU CIOBaMH, B HACTOSILIIEM M300pETEHUHU MPEIIIOKeHa TaAKKe
dapmaneBTHYECKAas KOMIIO3HIIUS, COAepIKalIas aHTUTENIO, MPpeaIaraeMoe B HaCTOSIIIEM
U300peTeHUH, HYKJIEHHOBYIO KHUCJIOTY, MPeaANaraeMyro B HaCTOSIIEM H300peTeHUH,
BEKTOp, MpeaiaraeMblii B HACTOSILIEM U300pETEHUH, U/MJIU KJIETKY, IpeaIaraeMyro B
HACTOsIIeM H300pEeTeHUN.

dapmaneBTHYECKAsT KOMIO3HUIUS HEOOSI3aTEIbHO MOJKET COJIEPIKATh TAKKE
(apManeBTHYECKH MPUEMJIEMbII HOCUTENb, pa30aBUTENb U/WIIH SKCIUITHEHT . XOTs
HOCHUTEJIb UJIA SKCIUMHUEHT MOXKET 00Jierd1aTh BBEJCHHE, OH CaM He JOJKEH
UHAYLUPOBATh MPOU3BOACTBO AHTHUTEJN, BPEAHBIX ISl HHIAUBUIYYMA, MOJTYYAOErO
koMno3uuo. OH He JOJKeH ObITh TOKCUYHBIM. [IpUrogHbIle HOCUTENN MOTYT
NPEeACTaBIATh COOON KPYMHBbIE MEAJIEHHO META0OIU3UPYIOIUECS MAKPOMOJIEKYJIbI,
Takue Kak OeJNKH, MOJTUINENTUBI, JTUITOCOMBI, MOJUCAXAPUIbI, TOTUMOJIOYHbIE
KHMCJIOTBI, TOJIUTJINKOJIEBbIE KUCIOTHI, IOJHUMEPHbIE AMUHOKHUCJIOTHI, COMOJIUMEPbI
AMHUHOKHCJIOT U HEAKTUBHBIE BUPYCHBIE YAaCTHIbI. B HEKOTOPBIX BapuaHTax
OCyIeCTBJIEHUs N300peTeHns papMaLeBTHIECKN IPUEMIIEMbI HOCUTENb,
pa3baBUTENb H/HIN SKCIUITHEHT B (papMaleBTUYECKON KOMITIO3UINH, MTPeaIaraeMoi B
HACTOsIIIeM M300peTeHUH, MpeaAcTaBsieT co00il KOMIOHEHT, He o0yanarou ui
AKTUBHOCTBIO B OTHOLIEHUIO MH(EKINH, BbI3bIBAEMONH BUPYCOM Irpumnma A.

MO>HO NMPUMEHATDh (papMaleBTUYECKU MPUEMIIeMbIe COJIH, HaTIpUMep,
MUHEpaJIbHbIE KUCJIOTHO-aAAAUTUBHBIE COJIU, TAKUE KaK TUIPOXJIOPH/IBI,
ruapoOpomuasl, pochaTsl U cyab(aThl, UIU COJU OPTAHMYECKUX KUCIOT, TAKHE KaK
aueTaThl, MIPOMUOHATHI, MAJIOHATHI U OEH30aTHI.

dapmMaLeBTHYECKU MPUEMIIEMbIe HOCUTENH B (papMarieBTUYECKOH KOMITO3ULIHH
MOTYT JAOTIOJTHUTENIBHO COAEPKATh KUAKOCTH, TAKHE KaK BOAA, PHU3UOIOTHIECKUN
pacTBoOp, IIMLEPUH U 3TaHoJ. KpoMme TOro, B TAKUX KOMITO3ULIUSIX MOTYT
IPUCYTCTBOBATH BCIIOMOTATENbHBIE CYOCTAHIINH, TAKNE KaK CMAaYNBAOIINE UITH
sMyJbrupyromue areHtsl uinu pH-3a0ydepusaromue cyoctannun. Takue HOCHTEH
MO3BOJISIIOT MIPUTOTABINBATE (papMaleBTHYECKHE KOMIIO3UIIUU B (pOopMe TaONEeTOK,
MUJ0JIb, APaxe, KancyJ, )KUAKOCTEN, rejel, CHPONOB, KallUL U CYCIIEH3UN JJIs

npreMa BHYTPb MaLMEHTOM.
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q)apMaHeBTI/I‘{eCKI/Ie KOMIIO3ULINH, MpEAIaracMbIC B I/1306peTeHI/II/I, MOXHO
IPUTOTABJINBATE B Pa3IMYHbIX popmax. Hanpumep, KOMIO3NIUU MOKHO
NpUroTaBJInBAaTh B BUAC MHBCKLIUOHHBIX MPCIMapaTOB, TAKUX KaK JKUIKHEC PACTBOPbI
WU CyCTIeH3UU. MOKHO MPUTOTABINBATh TaKXkKe TBepAble GOPMBI, TPUTOAHBIE IS
pPacTBOpPEHUsS WU CYCTIEHIMPOBAHUS B XKUJKUX HATIOJTHUTENSIX Mepel MHbEKIUeH
(Hampumep, MO MITU3UPOBAHHYIO KOMITO3ULIMIO, aHAJOTHYHY0 Synagis™ u
Herceptin® JUISL BOCCTAHOBJIEHHUS] C TOMOLIBIO CTEPUIbHOM BOJIBI, COAepKaLIeH
KOHCGpBaHT). KOMHOSI/I]_II/II'O MOHO MMPUTOTAaBJIUBATD AJIA MECTHOTO IPUMCHCHHUA,
HalmpuMep, B BUAC Ma3u, KpeMa UJIHU MOPOIIKaA. KOMHOSI/ILII/II'O MOHO IPUTOTABJINBATDH
11l OPaJbHOTO BBEJEHUsI, HampuMep, B popme TabieTKH UK KaIrCyJibl, B BUAE CIpes
WK B BUAe cupomna (Heo0s3aTebHO apOMaTU3UPOBAHHOT0). KOMNO3HUIIMIO MOKHO
NPpUTOTaBJIIUBATH AJId BHYTPHUJICTOYHOTO BBEACHUA, HAIPUMEDP, C TOMOILIbBIO
HHTaJiaATOopa, ¢ UCIIOJb30BAHUEM TOHKOU3MCIBbYCHHOTO MOPOLIKA WUJIU CIIPEA.
KOMHOSI/ILII/II'O MOXHO NPUTOTAaBJINBATh B (1)opMe Cynmo3uTopusa U neccapus.
KOMHOSI/ILII/IIO MOXHO NPUTOTABJINBATh AJId HA3aJbHOT'O, YITHOI'O UJIK T'JIa3HOI'O
BBEIEHMs, HAIpUMep, B popme kaneiab. KoMmo3zumus MoxeT HaxOAUThCs B hopMe
Habopa, mpeIHa3HAuYeHHOTO JJIs BOCCTAHOBJIEHHs] 00beIMHEHHON KOMIO3ULUH
HETIOCPEICTBEHHO Nepe]a BBeIeHHneM HHANBHAYyMy. Hanpumep, nuodunusupoBanHoe
AHTUTEJIO MOXHO TMOCTABJATH B HA0OpE CO CTePUIIbHON BOJOW MJIU CTEPHIIbHBIM
Oydepom.

B HekOTOpPBIX BapuaHTaxX OCYLIECTBIECHUS U300peTeHUs (€MIMHCTBEHHOE)
IEeHCTBYIOIEee BEUECTBO B KOMIIO3ULIMHK TIPEACTABIseT COOON aHTUTEIO,
npeayiaraemMoe B HacTosieM u3obperenuu. Camo mo cedbe, OHO MOKET OBITh
YYBCTBUTEJbHBIM K PACIICIIJICHUIO B KCJIIYTJOUYHO-KHIICYHOM TPAKTE. HO3TOMy, eciiu
KOMIIO3U LKA NMpE€AHA3HAYC€Ha OJid BBCACHUA YE€PE3 }KGHYI[O‘{HO-KI/ILHG‘{Hblﬁ TPAaKT, TO
KOMITO3HIMsI MOKET COEPIKaTh areHThl, KOTOPbIE 3ALIMINAIOT AHTHTEJO OT
pacuienyieHusi, Ho KOTOpble BBICBOOOKIAOT aHTUTEJIO MPH ero abcopOunu u3
KEITYAOUYHO-KUIICYHOT O TPAKTA.

IMonpobHoe obcyxaenue papManeBTUUECKH MTPUEMIIEMbIX HOCUTEJIEH MPUBEICHO
y Gennaro (2000) Remington: The Science and Practice of Pharmacy, 20-e u3n.,
ISBN: 0683306472,

3nauenne pH ¢apmManeBTUUYECKUX KOMIIO3UIUMA, IpeaIaraeMbiX B U300peTeHUH,

KaK MPaBUJIO, COCTABJISIET OT 5,5 10 8,5, B HEKOTOPBIX BapUAHTAX OCYLIECTBJICHUS
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N300peTeHUsI OHO MOJKET COCTaBJIATh OT 6 1o 8, HanpumMep, npumepHo 7. 3HaueHue pH
MOXHO MOJAEPKUBATh ¢ moMoInbio Oydepa. Kommosumnus MoxeT ObITh CTEPUIIBHOM
u/unu ¢cBOoOONHOM OT muporeHoB. KoMmosuius MoxeT ObITb U30TOHHYHOU IJIa3Me
KPOBH 4YeJIoBeKa. B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHUS N300peTeHus
dapmaneBTHYECKHE KOMIIO3ULIMH, IpeaiaraeMble B N300pEeTEHNH, TOCTABISIOT B
repMeTUYEeCKH 3alevyaTaHHbIX KOHTelHepax.

ITon o6bem n3o0peTeHus MOAMAAAT KOMIO3UILUH, HAXOIAIHUECS B HECKOIbKHIX
dopmax, mpeaHa3HAUYEHHBIX JJIs BBEAEHUs; YKa3aHHbIE ()OPMBI BKJIIOYAKOT (HO, HE
OTPAHUYHUBASICH TOJIBKO UMH) (POPMBI, IPUTOAHBIE IJISl MAPEHTEPATBPHOT'O BBEICHHUS,
HarpuMep, MyTeM UHBEKIUU I HHPY3UU, HAIPUMEDP, TyTeM OONIOCHON HHBEKLINU
WU HenpepblBHON nHQy3un. Ecniu mpoaykT npeaHa3HadeH sl HHBEKLUHUH WU
UH(}Y31UH, TO OH MOKET HaXOOUThCS B GOpMe CYCIIEH3HH, PACTBOPA UJIM SMYJIbCHH B
MacCJISSHOM WUJIM BOJAHOM HAIlOJHUTEJE, U OH MOXKET COAEPkKATh BCIIOMOTaTeIbHbIe
BEIECTBA, TAKHUE KaK CYCIIEHIUPYIOIINE BELIIeCTBA, KOHCEPBAHTHI, CTAOMIN3aTOPHI
W/WNA AUCTIEPTUPYIOIINE areHThl. AJIBTEPHATUBHO 3TOMY, aHTUTEJIO MOXKET
HaXxOAUTbHCS B 0€3BONHON (opMe, MpeIHa3HAYEHHON sl BOCCTAHOBJIEHHS C IIOMOIIBIO
COOTBETCTBYIOIIEH CTEPUIBHON XKUAKOCTHU NEPEa IPUMEHEHUEM.

ITon HanmonHUTENEM, KaK MPABUJIO0, TOAPA3YMEBAKOT MaTepHual, KOTOPBIM MOXKHO
NPUMEHSATDH I XpPAaHEHUsl, TPAHCTIOPTUPOBKHU U/UJIU BBEJEHUS] COEANHEHUs, TAKOTO
Kak (papMaleBTHUECKOe NEeHCTBYIOLIEe BEIEeCTBO, IPEKae BCEro, aHTUTENA,
npeaiaraeMoro B HacTosimeM n3obperennn. Hanpumep, HamoJHUTENb MOXKET
NPeACTaBIATh COO0H PU3UOTOTHUECKU MPUEMIIEMYIO JKHAKOCTh, KOTOPYIO MOXHO
NPUMEHSITh AJIs1 XpaHEHUs, TPAHCTIOPTHPOBKHU W/UJIU BBEeIeHUs (HapMaLleBTUUECKOTO
NeMCTBYIOIEro BeIlecTBa, peXae BCero, aHTUTEJ, NMpeajaraeMblX B HACTOSIIEM
nzoOperenun. [locie MpUroTOBICHHSI KOMITO3ULIMH, TIpeajiaraeMble B U300pEeTEeHHH,
MO’KHO BBOJUTH HEMOCPEACTBEHHO UHAUBUAYYMY. B HEKOTOpBIX BapuaHTax
OCYIIECTBJICHUS N300pETEHHs] KOMITIO3ULIMH alallTHPOBAHBI JJIsl BBEICHUS
MJIEKOMUTAIO UM, HAIPUMEp, JTIOJSIM.

dapmaLeBTHYECKNE KOMIIO3UIIUH, IIPEeAIaraéMble B HACTOSIIEM H300pEeTEeHNH,
MOYHO BBOAUTD JIFOOBIM U3 MHOTOUHCIIEHHBIX MyTeH, BKIOYas (HO, HE OrPaHUYNBASICh
TOJBKO MUMH) OPaJbHBIA, BHYTPUBECHHBIH, BHY TPUMBILIEYHbIN, BHYTPUAPTEPHUAIBHBIMN,
UHTPaMEAYJUISIPHBIA, BHYTPUOPIOMUHHBIN, TOA000T0YEYHBIH, BHY TP KETY JOYKOBBIH,

TpaHCHepMaﬂbeIﬁ, LIpeCI(O)KHI)II\/'I nyTb BBEACHUA, MECTHOC IIPUMCHCHUC, HOHKO)KHbIﬁ,
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WHTPAHA3aJbHbIN, SHTEPAJIbHBIN, NOABA3BIYHbIN, BHYTPUMATOUYHbBIN UJIN PEKTAIbHBIN
nyThb BBeAeHUs. [l BBeneHus papMaLeBTUUECKIX KOMIO3UIUH, IpeaaraéMblx B
N300pETEeHNUH, MOXKHO NPUMEHSATD Takke Oe3bIroNbHbIN mpul. PapManeBTUUECKYIO
KOMITO3UIMI0 HEOOs3aTeIbHO MOKHO MPUTOTABJIHMBATD JJI1 OPAJIbHOI'O BBEICHHUS,
Hanpumep, B popme TabiIeTOK, Karcya U T.I., AJIsl MECTHOTO IPUMEHEHUS UIIU B
dbopMe MHBEKIIMOHHOTIO Mpenapara, HanpuMep, B popMe BOTHBIX PaCTBOPOB HIIH
cycneH3uii. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS H300peTeHUs
dbapmaneBTUUECKass KOMITO3UIIUS MPeacTaBisieT coO0l MHbeKIMOHHBIN npenapat. [lox
00beM H300peTeHNs MOANANAIT TaKKe TBEpAble POPMBI, TPUTOAHBIE IS
pPacTBOPEHUS UIIM CYCHIEHANPOBAHUS B KUAKUX HANIOJHUTENSIX Nepe] HHbEKLHEeH,
Harpumep, papMaLeBTHUYECKAss KOMIIO3UIUS MOYKET HAXOJIUTHCS B
TnopUIN3HUPOBAHHON opMme.

Jns UHBEKL WU, HAIPUMED, sl BHYTPUBEHHON, KOKHON MM MOAKOXHOMN
UHBEKLHUH, U HHBEKLIHH B 00JIACTh MOBPEKIACHUS NEHCTBYIOIIEE BELUIECTBO MOKET
HaXxOAUTHCS B (OpMe MPUEMIIEMOTO ISl TAPEHTEPATbHOIO BBECHHUS BOAHOTO
pacTBopa, cBOOOAHOTO OT MUPOTEHOB M UMEIOIIEro MPUToaHble 3HaueHne pH,
U30TOHUYHOCTH U CTabuabHOCTH. CennanucTaM B JaHHOW 00JIaCTH XOPOLIO
U3BECTHBI METOABI IPUTOTOBJIEHUS] IPUTOAHBIX PACTBOPOB C UCIOJIb30BAHUEM,
HanpuMep, U30TOHUYHBIX HAMOJIHUTEIEH, TAKMX KaK HHBEKLIMOHHBIN PacTBOp XJIOpHUAA
HaTpUsl, UHbEKLMOHHBINA pacTBOp PUHrepa, HHbEKIMOHHBIN JJAKTUPOBAHHBIN PacTBOP
Punrepa. ITpu He0OXOAUMOCTH MOKHO BKJIIOUYaTh KOHCEPBAHTHI, CTAOUIN3aTOPBI,
Oydepsbl, aHTHOKCHAAHTHI W/Wiau npyrue nodasku. Korga nelicTByrolnee BEmecTBO
npeacTaBisieT cOO0M aHTUTENO, MENTHA, MOJIEKYJTY HYKJIEHHOBOW KUCIOThI WU
Apyroe mpuroaHoe ajs GpapManeBTHYECKUX Liejiell COeNMHeHne, penjiaraeMoe B
HACTOsIIIeM H300peTeHUH, KOTOPO€e MPEeIHa3HAYEHO U1 BBEACHHE HHANBHAYYMY, TO
BBEJEHHE, KaK MPABUJIO, OCYIIECTBISAIOT B «KIIPOPUIAKTHIECKH 3(HPEKTUBHOM
KOJIMYECTBE» WM B «T€paneBTUUECKH 3(PPEKTUBHOM KOTUYECTBE» (B 3aBUCUMOCTH OT
00CTOSITENBCTB), KOTOPOE AOCTATOYHO UL OKa3aHHUs OJaroNpHUsITHOrO NEHCTBHS HA
uHAUBUAYyyMa. PaKTHUECKOE BBOJAMMOE KOJHUYECTBO, & TAKXKE CKOPOCTh U rpaduk
BBEJI€HUsI JJOJIKHBI 3aBUCETh OT MPUPOJBI U CEPbE3HOCTU COCTOSIHUSA, MOAJIEKAIErO
nedeHnro. J{ns nHpexkunn GapmaneBTHUYECKass KOMIO3HUIUs, IpeaiaraemMas B
HACTOsIIEeM H300pEeTeHNH, MOXKET HaXOAUThCS, HAIIpIMeEp, B MPEIBAPUTEIBHO

3allOJIHCHHOM LIMNMpPHUILIC.
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IIpennaraemyio B n300peTeHUH PpapMaleBTUUECKYIO KOMIIO3ULIHMIO, YKA3aHHYIO
BBILIIE, MOKHO BBOJUTH TAKXK€ OPAIBHO B JIIOOOH MpUEeMIEeMOH sl OPaibHOTO
BBEJEHUS JIEKAPCTBEHHON (popMe, BKIIOUas (HO, HE OTPAaHUYUBASACH TOJIBKO UMH)
KarcyJibl, TaOJIeTKH, BOAHbIE CYCIIEH3UHU WU pacTBOpbl. B ciydae TabneTok mis
OpajJbHOI'O NPUMEHEHHS! OOBIYHbIE UCIIOIb3YEeMble HOCUTEIN BKIKOYAIOT JIAKTO3Y H
KYKypy3HbIi Kpaxman. Kak mpaBuio, 1oOaBISIOT TaK)KEe 3aMaCIUBATENIH, TAKUE KaK
creapat maraus. J{yis opanbHOro BBeAeHHUS B (DOPME KAICyJ NPUTOIHbIE pa30aBUTENH
BKJIFOYAIOT JIAKTO3y M 0€3BOAHBIN KYKYPY3HBIH kpaxmai. Korna ais opaabHOTO
NpUMEHEHHUs] TPeOYIOTCS BOJIHBIE CYCIIEH3HH, TO NEHCTBYIOLIEe BEIECTBO, T.€.
npeaiaraeMyr B U300pEeTEeHUH MOJIEKYJy, KOHBIOTHPOBAHHYIO C Kapro-
TPAHCIIOPTEPOM, YKA3aHHYIO BbIIIE, OOBEAUHSIOT C 3MYJIbraTOpamMu U
CyCHeHIUPYIUMHU areHTamu. [Ipu HeOOXOAMMOCTH MOKHO HO0ABIISITh TAKKE
onpeaeseHHbIe TOACTALUINBAOINE BEIIECTBA, KOPPUTEHTHI UJIU KPACUTEIH .

IIpennaraemyto B u3o0pereHNU papMaeBTUUECKYI) KOMITIO3UIIUID MOXHO
NPUMEHSATh TaKKe MECTHO, OCOOEHHO B TOM CiIy4yae, KOrjia MULIEHb JJIs JIEYEHUs
BKJIFOYAeT 00JIaCTH WJIM OPTaHbl, IETKOAOCTYIIHbBIE JUJIT MeCTHOH 00paboTky,
HarpuMep, BKIOYAET JOCTYIMHYIO 3MUTENHAIbHYIO TKaHb. [ Kaxka0#i/Kaxxaoro us3
Takux 00JlaCcTel MJIM OPraHOB MOJKHO JIETKO MPUTOTABJIMBATH MPUTOAHBIE IS
MECTHOTO MpUMEHEeHHUsI npenapaTuBHbie GOpMbl. {1 MECTHOTO MPUMEHEHUs
npeajaraeMyr B u3o0peTeHnu papmManeBTHYECKYI0 KOMIO3UIIUIO MOXKHO
NPUTrOTaBINBATh B (JOpMe MPUTOAHON Ma3u, coaepIKallell mpeajaraeMyro B
nzo0pereHun GpapMaeBTUUECKYI0 KOMIO3HUIUIO, MPEKIe BCEro €€ KOMIIOHEHTBI,
yKa3aHHbIE BBILIE, CYCTICHAUPOBAHHbBIE UM PACTBOPEHHBIE B OJHOM HJIH HECKOJIbKUX
HocuTessix. HocuTrenu i MECTHOTO MPUMEHEHHUs BKJIIOYAOT (HO, HE OrPaHUYHBASICh
TOJBKO UMH) MUHEPAJIbHOE MACJIO, KUAKUH Ba3euH, OeJblil Ba3eJINH,
NPOMUJIEHTIIUKOJb, TTOJTHOKCUITUIICH, POU3BOIHBIC TTOJTHOKCUIIPONUIICHA,
SMYJbTHPYIOIIUHCS BOCK H BOAY. AJBTEPHATHBHO 3TOMY, PEAaraeMyro B
n300peTeHun papMaLeBTUYECKYIO KOMIIO3ULIUIO MOXHO MPUTOTAaBINBATh B (popme
NPUTOAHOTO JIOChOHA MJIM KpeMa. B KOHTeKkcTe HacTosAmero n300peTeHus MpUroiHbIe
HOCHUTEJIH BKIIOYAOT (HO, HE OTPAHUYUBASICh TOJIBKO UMH) MUHEPAJIBbHOE MaCIIO,
copbutaHMoHOCTeapar, moiaucopoar 60, BOCK Ha OCHOBE CJIOJKHBIX I[ETHUIIOBBIX

3(upoB, HeTeapuIOBBIN CIUPT, 2-OKTUIAOAEKAHOJ, O€H3UJIOBBIH CIIUPT U BOAY.
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BBenenue nexkapCTBEHHOIO CPEACTBA MOXKHO OCYIIECTBJATh COMJIACHO CXEMe
BBEJECHUSI OJTHOKPATHOM O3Bl UJIHU CXEME BBEJEHUs MHOTOKPAaTHBIX A03. B wactHOCTH,
dbapMaLeBTUUECKYI KOMITO3ULIUI0 MOKHO MOCTAaBJIATh B popMe MpoAyKTa,
COJlepIKaIlero OAHOKPATHYIO 103y. B HEKOTOPBIX BapUaHTax OCYLIECTBIIECHUS
U300peTeHust KOJIMYECTBO aHTUTENIA B (PapMaleBTUUECKON KOMITO3UIIUHU, TIPEXKAE BCETO
B TOM CJIy4dae, eCJIi OHa MOCTAaBJISIETCs B pOpMe MPOAYKTa, COAEPIKAIETO
OJHOKPATHYIO 403y, He npesbimaer 200 mMr, HannpuMep, He npesbimaetr 100 unu 50 mr.

Hanpumep, ¢papmManeBTUYECKYO KOMIIO3UIUIO, TPEIJIATaeMYI0 B HACTOSIIEM
U300 pETEeHUH, MOKHO BBOJUT €XKEHEBHO, HAMPUMeEP, OIUH UJIK HECKOJIBKO pa3 B
JIeHb, HATIpUMEpP, OJMH, 1BA, TPU WJH YETHIpE pas3a B IeHb, B TeueHue 1, 2, 3,4, 5, 6,
7,8,9,10, 11, 12,13, 14, 15,16, 17, 18, 19, 20 unu 21 unu 60nblIero KOJu4ecTBa
IHEeW, HanpuMep, €XXeAHEBHO B TeueHue 1, 2, 3, 4, 5, 6 mecsaues. B HekoTOpbIX
BapHaHTaX OCYIIECTBJIEHUs n300peTeHus (apMaIeBTHISCKYI0 KOMITO3HIUIO,
nmpenjiaraéMyr B HACTOSIIEeM H300peTeHNU, MOKHO BBOJIUTD €XKEHEeIbHO, HAIPUMED
ONIMH WJIM J1BA pa3a B HeAeNdrw, B TeueHnue 1, 2,3, 4,5,6,7,8,9,10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20 unu 21 unum 60NbIIero KOJIUYECTBA HeAEb, HAIPUMED,
exxeHeneNnbHO B TeueHue 1, 2,3, 4,5,6,7,8,9,10, 11 unu 12 mecsues unu
eXeHenenbHO B TeueHue 2, 3, 4 wnu 5 net. Kpome Toro, ¢papmarneBTHUECKYIO
KOMITO3UIHIO, MPeAaraéMy0 B HACTOSIIIEM U300pETEeHNH, MOKHO BBOJHUTH
€KeMeCA4YHO, HAllpUMep, OAUH pa3 B MeCALl UJIU Yepe3 Mecsl B TedeHue 1, 2, 3, 4 unu
5 wnu GoNbIIero KOJUYeCcTBa JieT. BBeqeHe MOKHO MPOJOJIKATh TAKIKE B TEUEHUE
BCel JKU3HU. B HEKOTOPBIX BapHaHTAX OCYINECTBIEHUS U300peTEHUS
paccMaTpUBAETCS TAKXKe TOJBKO OJHO €JMHCTBEHHOE BBEACHUE, B YACTHOCTH, MPHU
OTpeNeIEHHBIX MMOKA3aHUAX, HATIPUMEP, AJIs1 MPOPHUIAKTUKHA UH(EKIIUU, BbI3bIBAEMOK
BUpycoM rpunmna A. Hampumep, OCylmecTBISIIOT OJHO BBeNeHUe (€ TUHUYHYIO 03Y), a
JOTIOJIHUTEJIbHBIE J03bI MOKHO BBOJIUTH B OJMH UJIM HECKOJIBKO O0Jiee O3 JHUX
MOMEHTOB BPEMEHH, KOTJla TUTP AaHTUTENA SABJSIETCS HEAOCTATOUYHBIM UJIU
MPEANOJaraeTcs, 4To sIBJASETCS HEAOCTATOUHBIM, AJs 3aLIUTHI.

B cnydae npuMeHeHHUs OJHOKPATHOU NO3bl, HAIPUMED, €KEAHEBHOM,
€XKeHEeeJIbHOW UIIH €KEeMECSYHOH T03bl, KOJUYECTBO aHTUTENA B (papMalleBTUIECKOM
KOMITO3UIINHU, TIPeJIaraeéMoil B HACTOSIIIIEM U300pEeTEeHUH, MOKET HE MPeBbIMAaTh | T
win 500 mr. B HEKOTOPBIX BapHaHTax OCYIIECTBJIEHUS N300pETEHUs B ClIydae

NPpUMCHECHUSA OI[HOKp&THOfI JA03bI KOJIUYECCTBO aHTUTCJIA B (I)apMaLIeBTI/ILIeCKOI\/'I
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KOMIIO3UIINH, TIPeAIaraéMoi B HACTOSAIEM H300pEeTEHNH, MOKET He npeBbimaTh 200
unu 100 mr. Hanpumep, B ciayyae NPUMEHEHUsI OMHOKPATHOMU 03Bl KOJIUYECTBO
aHTUTeNa B apMaleBTUUECKOW KOMIIO3UIIUH, TIPeAaraéMoi B HaCTOsIIEM
N300peTeHNH, MOKET He mpeBbImaTh S0 Mr.

dapmaneBTHUYECKHE KOMIIO3UIUU, KaK MPABHIIO, BKJIOYAIOT B «3()PEKTUBHOMY
KOJIMYECTBE OJHO MJIM HECKOJBKO aHTUTEI, MpeajlaraeMblX B H300peTeHNH, T.€. B
KOJIMYECTBE, JOCTATOYHOM JUIS JIe4eHHusi, oOJierueHus1, ocinabieHust, CHHKEHUs WU
npeaymnpexaeHus: paccMaTpuBaeMoro 3a00JIeBaHUS UIN COCTOSIHHS, VITH JJIs
TOCTHIKEHUS TOIA0IIErocsi OOHAPYKEHHUIO TePaNeBTUYECKOrO AeHCTBHUS .
TepaneBTHueckre NEHCTBUS BKIIOYAIOT TAK)KE CHH)KEHUE HIIH OClalieHune
NAaTOr€HHOHN aKTUBHOCTH WM pusmdyeckux cumMntoMoB. TouHoe 3 dexTuBHOE
KOJIMYECTBO JUISA JIFOOOr0 KOHKPETHOTO HHAUBUIYYMa JTOJIKHO 3aBUCETh OT €ro
KOHCTUTYLUH, B€Ca U COCTOSIHUS 3J0POBbs, IPUPOJbl U CEPbE3HOCTU COCTOSIHUS U
TEPaneBTUYECKUX NMPENapaTOB UM KOMOMHAIIMY TEPAEBTHYECKUX MPENapaTos,
BBIOpaHHBIX 1JIs1 BBeAeHUs. D(PPEKTUBHOE KOTUIECTBO AJIs1 KOHKPETHONW CUTYaLHH
ONpPENENsIOT MYyTEM CTAHAAPTHBIX SKCIIEPUMEHTOB, U €ro ONpeAe/ieHne HaXOJUTCS B
KOMIIETEHIIMU MPAaKTUKYOLIero spayda. [{ns nenei HacTosmero n3o0peTeHus
s dexTuBHas 1032, KaK MPABUIIO, MOKET COCTaBIATH OT mpumepro 0,005 no
npumMepHo 100 mr/kr, Hanpumep, ot npumepHo 0,0075 no npumepHo 50 Mr/Kr uiu ot
npumepHo 0,01 1o npumepHo 10 Mr/kr. B HEKOTOpPBIX BapHaHTaX OCYIIECTBICHUS
uzo0perenus >pPpexTUBHAs 03a MPeaiaraeMoro B HaCTOsAIEM U300peTeHNH
aHTUTeNa (HampuMep, KOJUYECTBO aHTUTENA B (papMaleBTHYECKONH KOMITO3ULIHH )
MOKET COCTaBJISITh OT mpuMepHOo 0,02 10 mpuMepHO 5 MI/KT B mepecueTe Ha BeC Tela
(Hampumep, B KT') HHAUBUAYYMA, KOTOPOMY €€ BBOJISIT.

Kpowme Toro, papmaneBTrdeckass KOMIO3HIMS, MpeajiaraeMasi B HaCTOSIIIEM
N300pETEHUH, MOXKET COAEPIKATh TAK)KE NOTOJTHUTENbHBIH aKTUBHBIII KOMIIOHEHT,
KOTOPBIH MOJKET MPEeACTaBIATh COOOH Apyroe aHTUTENO HIIH KOMIIOHEHT, He
ABJISAOMUKCS aHTUTeNnoM. Hanpumep, ¢papmaneBTHIeCKast KOMITO3ULUSI MOXKET
comepKaTh OJHO UJIM HECKOJIbKO aHTUBHUPYCHBIX NMPENapaToB (KOTOPBIE HE SBISIOTCS
anturenamu). Kpome Toro, papmaneBTrudeckas KOMIO3HUIIUA MOXKET COEPIKATh TAKKE
OJTHO WJIM HECKOJIbKO aHTUTEJN (KOTOpbIe He MPENCTABIAIOT cO00I aHTUTENA,
npeaaraeMele B HI300pEeTEHNUH), HAIIPIMEp, aHTUTENO IPOTUB APYTUX AaHTUTEHOB

BUpYyca rpunmna (OTIMYHBIX OT F€MArrjJlOTHHUHA) WJIM AHTUTENO POTUB APYTOro
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BHUpYycCa rpunmna (Hanpumep, NpoTUB BUpyca rpunna B unu npotus Bupyca rpunmna C).
Takum obpaszom, papmaneBTudeckass KOMIIO3HUIU, IpejlaraemMasl B HaCTOSI e M
N300pETEHUH, MOXKET COAEPKATh OJUH MJIM HECKOJbKO JONMOJIHUTENIbHBIX aKTUBHBIX
KOMIIOHEHTOB.

AHTHTENO, peaiaraeMoe B HaCTOSALEeM H300peTeHUH, MOXKET NPUCYTCTBOBATh
au6o B TOM ke papManeBTHYECKON KOMIO3ULIMH, YTO U JOTOJHUTEbHbIN aKTUBHBIN
KOMIIOHEHT, WJIU B aJbTEPHATUBHOM BapUaHTE aHTUTEJNO, IPEIJIAraeMoe B HACTOSIIEM
NU300peTeHUH, MOXKET CONEPIKAThCS B MEPBOH (papMaLeBTHUECKON KOMIO3HIIUHU, &
JNOMOJHUTENbHBINA aKTUBHBIH KOMIIOHEHT MOXET COAEPKaThCsl BO BTOPOH
(apManeBTUYECKONW KOMIIO3ULIMH, OTJIMYHON OT mepBOil (hapMaLeBTHIECKOM
koMmmno3unuu. Takum o0pa3om, eciiu mpeaycMaTpuBaeTcs: 0ojiee OJHOTO
JOTMOJHUTENbHOTO aKTHBHOI'O KOMITOHEHTA, TO Ka)XKAbII TOMOJHUTEIbHBIN aKTUBHBIN
KOMIIOHEHT M aHTHUTEJO, MpeJiaraeMoe B HACTOSIEM U300pETEHUH, MOTYT
COAEPKATHCS B PA3IMYHBIX (papMaleBTUUECKUX KOMIO3ULIUAX . Takue pa3iudHble
¢dapmaneBTHUECKHE KOMIIO3UIIUA MOKHO BBOAUTH MM BMECTe/OJHOBPEMEHHO, UJIU B
pa3IMYHbIE MOMEHTBI BPEMEHH, UJIU B Pa3IMYHble 00JacTH (HAapUMep, B Pa3JINUHbIE
JaCTH OPTaHU3MA).

AHTHTENO, NIpeniaraeMoe B HaCTOSIIEM N300pETEeHUH, U TOTIOJHUTENbH bl
AKTUBHBIH KOMIIOHEHT MOTYT OKa3bIBaTb AOMOJHUTEIbHOE TEPANEBTUUECKOE
AelCcTBUE, TaKOE KaK CUHEpPreTUYeCcKoe TepanesTudeckoe aelicteue. Ilonsarue
«CHHEPTU3MY» NMPUMEHSIOT AJst 0003HAYeHUsI OOBEJUHEHHOTO AeHCTBUS BYX MU
OOJIbIIEro KOJUYECTBA AEHCTBYIOIMX BEIIECTB, KOTOPOE MPEBBILIAET CYMMY
WHAWBUAYAJIbHBIX AEUCTBUI KaXXJOTO U3 COOTBETCTBYIOIMX JEHCTBYIOUIUX BELIECTB.
Tak, korna oObeAMHEHHOE NEeMCTBHE IBYX WU OOJbINEro KOJUYECTBA ar€HTOB
NPUBOJHT K KCUHEPTETUYECKOMY HHI'HOUPOBAHUIOY» AaKTUBHOCTH WJIU MPOLIECCA, 3TO
O3HA4YaeT, YTO MHI'HOMPOBAHNE AKTUBHOCTH HJIM MPOLECCA MPEBBIMIAET CYMMY
UHTHOUPYIOMHUX AEHCTBUHN KaXXIOTO U3 COOTBETCTBYIOIINX AEHCTBYIOIINX BEI[ECTB.
IIonATHE «CHHEPTeTUYECKOE TEPANeBTUUECKOE NEHCTBUE» OTHOCUTCA K
TEpaneBTUYECKOMY NIEHCTBUIO, HAOMO1aeMOMY NIPU OOBENIMHEHUH ABYX HIIH
OoNbIIero KOJUYeCTBA TEPANHH, €CIN TepareBTUIECKOe NeicTBIe (OLleHUBAEMOe
JTHO0BIM KOJTUYECTBOM MapaMeTPOB) MPEBBIIIAET CYMMY WHAUBUAYATbHBIX
TEepaneBTUYECKUX NeHCTBUH, HAOMI0JaeMbIX IPU MPUMEHEHUN COOTBETCTBYIOIINX

HUHAUBUAYAJIBHBIX TCP anun.
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B HEKOTOpPBIX BapHaHTaX OCYLIECTBIECHUS U300pETEHUs] KOMITO3ULIHS,
npeaaraemMas B U300peTeHUH, MOXKET BKJIIOYATh AHTHUTENA, IpejaraeMble B
N300peTEeHUH, IPUUEM Ha JOJI0 aHTUTEN MOXKET NPUXOAUTHCS 110 MEHbIIEH Mepe
BILIOTH 10 50 mac.% (Hampumep, 60%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%,
98%, 99% unu Gonee) oT obuiero coaepskanus Oenka B KOMIO3ULUU. B koMno3unmy,
npeaiaraeMoi B n300peTeHnH, aHTUTEJIa MOTYT HAXOAUTHCS B OUMINEHHOU Gopme.

B HacTosieM n300peTeHUH MpeaioKeH TakkKe Coco0 MoaydeHus
(apManeBTUYECKONW KOMIO3HUIINH, BKIOYAOIUN cTagun, Ha KOTopbIX: (I) monyyatoT
aHTUTENO, peniaraemoe B uzobperennu; u (II) cMemMBarOT OUYHINEHHOE AHTUTEJO C
OJHUM HJIH HECKOJBKUMH (papMaleBTUUECKH MPUEMIEMbIMU HOCUTEJISIMU .

B npyrux BapmaHTax OCyIIECTBJIECHUS U300pETEHUs CIOCOO MOTyUeHUS
(apManeBTUUECKONW KOMIO3UIINN BKJIFOYAET CTAIHI0, HA KOTOPOH: CMEIIHUBAIOT
AHTUTEJO C OAHUM HJIM HECKOJBKUMHU (PapManeBTUIECKU MPHEMIIEMbIMU HOCUTEISIMH,
I7ie aHTUTEJO MPEACTAaBIsAET COO0H MOHOKJIIOHAJIBHOE aHTUTEN0, KOTOPOE MOJYYaroT
u3 TpaHCHOPMUPOBAHHON B-KJIETKH WM U3 KYJIbTUBUPYEMOU MJIa3MaTUIECKON
KJICTKH, IpejiaraeMoil B U300peTeHHH.

B xauecTBe anbTEPHATUBBI JOCTABKU B TEPANEBTUUYECKUX LENAX aHTUTEN Uiau B-
KJIETOK MOKHO OCYIIECTBJISITh JOCTABKY HYKJIEHMHOBOW KHCIOTHI (kKak nmpaBuio, JJHK),
KOTOpasi KOJUPYET MPEeACTABIAILIEe HUHTEPEC MOHOKJIOHAJIbHOE aHTUTEIO,
NOJIy4YeHHOE U3 B-kieTku uinu u3 KyJbTUBUPYEMOH MJIa3MaTHYECKON KJIETKH, B
OpraHMU3M MHAMBUAYYMA, TaK, YTOOBI HyKJIEMHOBAs KHUCIOTA MOTIJIA
SKCIPECCUPOBATHCS M Situ B OpraHU3Me MHANBHAYYMA C JOCTHXKEHHEM TpedyemMoro
TepaneBTU4YeCKOro aeicTaus. llpurognas anas yka3aHHOH LleM Fe€HHAs Tepanus u
BEKTOPBI JJIs1 JOCTABKU HYKJIEHHOBON KUCJIOTHI H3BECTHBI B TAHHOH 00J1acTH.

dapmaLeBTHYECKHUE KOMIIO3UIIUU MOTYT BKJIKOYATh aHTUMHKPOOHBIE TIpenapaTsl,
npeXae BCero B TOM Clly4ae, KOrja X YIMaKOBbIBAIOT B MYJbTHAO30BOM (dopMare.
OHu MoryT comepkaTb AeTepreHThl, Hanpumep, TBun (monucopdar), Takoit kak TBUH
80. JlerepreHThl, KaK MPaBUJIO, MPUCYTCTBYIOT B HU3KUX KOHIEHTPALUAX, HAPUMED,
menee yeM 0,01%. Kommo3unuum MOryT coziepkaTh Tak)kKe COJU HAaTpus (Harmpumep,
XJIOPHJ HATpusi) 1Jis o0ecnedeHuss TOHMYHOCTH. Hanmpumep, kak mpaBuio,
koHneHTpanus NaCl cocrasnsier 10 + 2 mr/mui.

Kpowme Toro, papmaneBTHYECKHE KOMIIO3UIIUNA MOTYT COAEPKATh CaxapHbBIN

cnupt (Harmpumep, MaHHUT) WM Aucaxapui (Hampumep, caxapo3y HJIH TPErajiosy),
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HarpuMmep, B KOHIEHTpauu npumMepHo 15-30 mr/man (Hanpumep, 25 mr/mi), npexnae
BCETO B TOM CJIydae, KOT/la OHU MOJJIeKAT JTUO(PUIN3ALUHN UIIN KOT1a OHU BKJIIOYAIOT
MaTepual, BOCCTAHOBJIEHHBIH U3 IMOPUIN3UPOBAHHOIO MaTepuana. 3HaueHue pH
KOMIIO3UIIMHU, TPeAHA3HAUEHHON I TUO(UIN3aIUU, MOXKHO TOBOJIUTH Nepen
auopuIu3auei 10 YPOBHs, HAXOASLIErocs MexXay 5 u 8 uau mexay 5,5 u 7, unu
COCTaBJIAIOLIETO PUMEPHO 6, 1.

Komnosunuwu, npeniaraembie B H1300peTEHUH, MOTYT COJEPIKATh TAK)KE OIUH UIIH
HECKOJIbKO HMMYHOPETYJISITOPHBIX areHTOB. B HEKOTOPBbIX BapHaHTaX OCYLIECTBIEHUS
U300peTeHUs] OAUH HIJIH HECKOJIbKO HMMYHOPETYJISTOPHBIX ar€HTOB BKJIIOYAET(IOT)
anbIOBAHT.

MenuimHCKOE JICUEHNE U IIPUMEHEHMSI

Crnenyromum 0OBEKTOM HACTOSIIIEr0 U300 PETEHHS SIBJISIETCS TPUMEHCHHE
aHTUTEJNA, MPEIJIaraeMoro B HaCTOSIIIEM U300pETeHUH, HYKJIENHOBOIN KHUCIIOTHI,
npeaiaraeMoi B HaCTOSIEM H300peTeHNH, BEKTOPA, PEAIaraéMoro B HaCTOAIEM
N300pETeHNH, KIETKH, NpejiaraeMol B HACTOSIEM U300pETEeHNUH, UITH
bapmaneBTHUECKONW KOMIIO3ULIMH, NTpeniaraeMoi B HacTosimeM nzobperenun, 1is (1)
npopUIAKTUKN U/UIH JIedeHUsI HHPEKIMU, BBI3BIBAEMOI BUPYCOM I'pUIna A; WIH IJIs
(II) nmarnoctupoBanus HHGEKUNHU, BbI3bIBaeMOi BUupycoMm rpunna A. Takum oOpasom,
B HACTOSILIEM U300pETEHUH MPEAJNONKEH TakKe ClIOCO0 CHMXKEHUsI HH(]EKIUH,
BBI3BIBAEMOM BUPYCOM I'pHUINa A, MJIM CHUKEHHs pUCKa WH(EKUHH, BHI3BIBAEMOI
BUPYCOM Ipunna A, BKJIIOYAIOMUI: BBeA€HUE HHIUBUIYYMY, HYKAAKOLEMYCSl B 3TOM,
B TepaneBTUYEeCKH 3(HPEKTUBHOM KOJUYECTBE AHTHTENA, MPEATAraeMoro B HaCTOSILIEM
N300peTeHUH, HYKJIEHHOBOUW KUCIOTHI, peajiaraeMoil B HACTOSIEM U300peTeHNUH,
BEKTOpA, IMPENJIaraéMoro B HaCTOsIIeM N300peTeHNH, KIeTKH, MpeaiaraeMoii B
HacTosimeM H300peTeHuu, mwin GapManeBTUUYECKOW KOMIO3UINH, TpeaIaraeéMoi B
HacTosimeM n3obperenun. Kpome Toro, B HacTosAmeM H300peTEHUH IPEAIOKEHO
TaK)Ke MPUMEHEHHUE aHTHTENa, MPEAJaraeMoro B HaCTOAIEM U300 peTeHNH,
HYKJICMHOBOW KHCJIOTBI, pejaraeMoil B HaCTOsIeM H300peTeHNN, BEKTOPA,
IpeaiaraeMoro B HaCTOseM N300peTeHNH, KISTKH, IPeaIaraeMoil B HaCTOsIeM
n300peTeHnn, Niu GpapManeBTHIECKON KOMITO3ULIUH, MTpeIjiaraeMoil B HaCTOSIIIIEM
N300pETEeHNH, sl IPUTOTOBJIEHUS JIEKAPCTBEHHOI'O CPENCTBA sl TPOPHUIAKTHKH,

JedeHust uinu ocynabieHns NHQEKIIUH, BbI3bIBAEMON BUPYCOM rpunmna A.
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MeTonsl AUAarHOCTUPOBAHUA MOTYT BKJIIOYaTh NPUBEAEHUE AHTUTENIA B KOHTAKT C
obpasuom. Takue oOpa3ubl MOKHO BBIAENATh U3 OpraHu3Ma UHAUBUAYYMA, HAIPUMeED,
MOTYT NPEACTAaBIATh COOOH BbIAEIEHHBIN 00pa3en TKaHU, B3ATBINA, HAIPUMED, U3
HOCOBBIX IPOXOJ0B, CHHYCOBBIX Ma3yX, CJKHHBIX XKeJIE€3, JIETKOro, eUYEeHH,
MOJKENYyJOUYHON JKeJe3bl, IOYKH, yXa, I1a3a, NIaleHThl, NUINeBAPUTEIbHOTO TPAKTa,
cepaua, SMYHUKOB, THNO(H3a, HAAMOYEUHNKOB, IMUTOBUAHOHN XKeJle3bl, TOJOBHOTO
MO3ra, KOXHM UJIU KPOBH, HAIPUMEP, MJIa3Mbl UJIH CBIBOPOTKU. MeTONBl AUArHOCTUKHU
MOTYT BKJIFOUATh Takke OOHApy)KEeHHE KOMIUJIEKCA aHTUT€H/aHTUTEJIO, IPEKAE BCErO
nocyie KOHTaKkTa aHTturena ¢ obpasunom. Takyro cTaguio oOHapyKeHuUs, KaKk MPaBHIIo,
OCYLIECTBJISIIOT B TabopaTtopuu, T.e. 6€3 KOHTAKTa C TeJIOM 4YeJIOBEKa UJIN XUBOTHOTO.
ITpumepsr METOIOB OOHAPYKEHHSI XOPOIIO U3BECTHBI CIIELUANNCTAM B TaHHON
obnactu u BkIro4awT, Hanpumep, ELISA (tBepnodasueiii UMMyHO(pEpPMEHTHBIN
aHau3).

[IpodunakTuka HHPEKLIUH, BBI3BIBAEMON BUPYCOM rpumna A, OTHOCHTCS,
npeXxae BCero, K NpoQuIakTUYEeCKUM MEPOINPHITUIM, €CIU Y UHIAUBHIYYMa HE
AWAarHOCTUPOBaHA MH(EKLHUs, BbI3bIBaeMast BUPycoM rpumnmna A (mubo
AUAarHOCTUPOBAHHE HE OCYINECTBIISIH, TUOO Pe3yIbTaThl AMATHOCTUPOBAHUS ObLIH
OTPHULATENBHBIMHU ), W/ UM Y UHIAUBUIYYMa HE NMPOSBIAIOTCS CUMITOMBI HHQEKIUH,
BbI3bIBa€MOM BupycoMm rpunmna A. IIpopunaktuka nH}ekuu, BbI3pIBAEMON BUPYCOM
rpunmna A, siBjisieTcst 0COOCHHO Ba)KHOM IJIsl HHAUBUAYYMOB, UMEIOIIHX MPH
3apa’keHUU MOBBIMIEHHBIH PUCK CEPbE3HOr0 3a00JIeBaHMSA UM OCIOXKHEHUN, TAKUX KakK
OepeMeHHbIe JKeHINNHBI, 1eTH (HampuMep JeTH BO3PacTOM MeHee 59 mecsIes),
npecTapesble JIAU, THAUBUAYYMBI C XPOHUUECKUMH MEAULUHCKUMHU COCTOSTHUAMHU
(TaKMMH KaK CEpAEYHO-COCYAHNCTHIE, JIETOYHBIE, TOYEUHbIE, META0OTNYECKHe, HEPBHO-
NICUXUYECKHE, TEUEHOYHbIE UJIH Te€MaTOJIOrHYecKne 3a00IeBaHMUs ) U HHAUBUAYYMBI C
UMMYHOCYTIPECCHBHBIMH COCTOSTHUAME (Takumu kak BUY /CITM /I, nonyvaromue
XAMHOTEPAIHIO UJIH CTEPOUIbI U CO 3JI0KAaYeCTBEHHbIMU 3aboneBanusmMu). Kpome
TOro, nNpo¢uIakTuKa UHPEKIUH, BbI3bIBAEMON BUPYCOM Ipunmna A, sBIsSETCS
0COOEHHO Ba)KHOMW JJIsl UHAMBUIYYMOB, HMEIOIINX MOBBIMIEHHBIN PUCK 3apakeHUS
BUPYCOM IpuIlNa A, HaIpUMEP, B pe3yJbTaTe MOBLILIEHHOIO KOHTAKTa, HAallpuMep,
UHAWBUIYYMBI, pa0OTa0IIue UIH HaXOIAIIHeCs B OOMIECTBEHHBIX MECTax, B

YaCTHOCTHU, MCOAUIIHUHCKHEC pa6OTHI/IKI/I.
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B otnuuue oT 3TOro, B ciiy4ae TepaneBTHUECKUX MEPONPHUATHI UHAUBHAYYM,
KaK MPaBHJIO, MHPULIHUPOBAH BUPYCOM IpUMna A, y HETO JUAarHOCTUPOBAHA UH(Q EKLIHs,
BbI3bIBA€Masi BUPYCOM TpUINa A, U/MJIN MPOSIBISIOTCS CUMITOMBI HH(}peKIHH,
BbI3bIBAEMOM BUpycoM rpunna A. CienyeT OTMETUTh, YTO MOHSATHS «JICUCHHEY U
«Tepamnus»/«TepaneBTHYEeCKUe MEPONPUATH» B OTHOLIEHUN HH(PEKIUH, BbI3bIBAEMOH
BUPYCOM Tpummna A, BKJIOYAT (MOJHOE) U3JIeUeHUE, a TaKxKe
ocnabneHne/yMeHblIeHHEe HHPEKLNH, BbI3bIBAEMON BUPYCOM IpHUIa A, HiIH
CBSI3aHHBIX C HEWl CUMIITOMOB.

Takum 00pa3oM, aHTUTENIO, MpeaJiaraeMoOe B HACTOSIIEM U300pETEHUH,
HYKJICHHOBYIO KHCJIOTY, MPEJIaraeMyI0 B HACTOSIIEM HU300pETeHNH, BEKTOP,
npeaiaraeMblii B HACTOSIIEM H300PETEHHNH, KIETKY, MPeaIaraéMy B HaCTOSIIEM
n3o0pereHun, Niu GpapManeBTHIECKYI0 KOMIIO3UITHIO, IPEAJIaraeMyi0 B HACTOSILIEM
U300peTeHUH, MOKHO MPUMEHSITh [Jis JieYeHHs] HH(EKLHH, BbI3bIBAEMOI BUPYCOM
rpunna A, y UHIAUBUAYYMOB, Y KOTOPbIX AHATHOCTHPOBaHA MH(EKIIHS, BbI3bIBaEMasl
BUPYCOM TpHIMNa A, HJIH Y UHAUBUAYYMOB, KOTOPbIE UMEIOT CHMITOMBI HH(} EKIUH,
BBI3BIBAEMOI BUPYCOM rpumma A.

AHTHTENO, NpeiaraeMoe B HACTOSAIEeM N300 peTeHNH, HYKJIEMHOBYIO KHCIIOTY,
npeaIaraeMyro B HacTOSILIEM U300pEeTEeHNUH, BEKTOP, IpeaaraeMblil B HACTOSIIEM
N300peTeHNH, KIETKY, IpejaraeMylo B HaCTOSAIEM U300peTeHNH, UIIH
dapMaLeBTHYECKYI0 KOMIO3ULIHIO, PEIJAaraeMyl0 B HaCTOSIIEM H300pEeTeHHH,
MOJKHO NMPUMEHSATh Tak)Ke AN PO IIaKTUKN W/ WK JedeHus: nH}eKIuy,
BBbI3bIBAEMO# BUPYCOM rpumia A, y 0€CCUMITOMHBIX HHAMBUAYYMOB. Y yKa3aHHBIX
UHIUBHUIYYMOB MH(EKIIUs, BbI3bIBA€Masi BUPYCOM Tpurina A, MOXKeT ObITh
AUArHOCTHPOBAHA MJIM HE JUATHOCTHPOBAHA.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJIEHHS U300pETeHUS HHANBUIYYM,
NOJUIeXKALTUN JICUSHUIO (HampuMep, B paMKax NpOoPUIAKTHIECKUX UITU
TepaneBTUYECKUX MEPOMPHUSITUN, YKA3aHHBIX BbIIIE) CTPAAaeT ayTOMMMYHHbBIM
3abosieBaHUEM WM aJIepryeii; Uid UMeeT PUCK Pa3BUTHS ayTOMMMYHHOTO
3abosieBaHus WK ayieprui. MHAMBUAYYMBI, UMEIOIIHUE PUCK Pa3BUTHS
ayTOMMMYHHOTO 3a00JIeBaHUsI WU aJJIEPTHH, BKIIOYAIOT HHAUBHIYYMOB, KOTOpbIE
UMEIOT YJICHOB CEMbH C ayTOMMMYHHBIMU 3a00/I€BAHUSIMU U/WJIH aJIEPTUSIMU, U
UHAUBUAYYMOB (PEryJisipHO) MOABEPTar0UXCs BO3AeHCTBHIO ayeprenos. Kak

NPpOACMOHCTPUPOBAHO B MpUMEpPaAX, MNPEACTABICHHBIX B HACTOALIEM OIMMUCAHHUH, TIPU
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CO3JaHUU MU300pEeTeHUsI HEOKUIAHHOTO ObLIO YCTAHOBJIEHO, UTO aHTHUTEJIO,
npenyiaraeMoe B u300peTeHnu, o0iaaeT JUllb OYeHb HE3HAUNTEbHON
UMMYHOT€HHOCTBIO, B YAaCTHOCTH, MEHbIIeH HMMYHOT€HHOCTBIO 11O CPABHEHHUIO C
antutesom 0e3 myranuit M428L/N434S. Takum 00pa3oM, aHTUTENO, NIpeaiaraeMoe B
N300peTeHNH, MOXKET OBITh OCOOCHHO LIEHHBIM ISl HHAUBUAYYMOB, HMEIOIIHX PUCK
BBIP2)KEHHBIX UIMMYHHBIX OTBETOB.

B HEKOTOpPBIX BapHaHTaX OCYIIECTBIEHHS U300pETEHUST aHTUTENIO, peaIaraeMoe
B HACTOSIEM H300pEeTEeHNH, HYKJIEMHOBYIO KHCJIOTY, MpPeaaraeéMy B HaCTOSIIEM
U300peTeHuH, BEKTOP, MpeaiaraeMblii B HACTOSIIEM H300pEeTeHHH, KIETKY,
npeaiaraeMyro B HaCTOsILIEM U300peTeHHH, Wiin papMaLeBTHYECKYI0 KOMIIO3ULIUIO,
npeaIaraeMyr B HaCTOSIIIEM U300pETEeHUH, MPUMEHSIOT JJIsl NPOPHUIAKTUKH U/ WITH
JedeHuss MH(EKIUHU, BbI3bIBAEMOW BUPYCOM I'pHUINA A, IPH 3TOM aHTUTEJIO,
HYKJEUHOBYIO KHCJIOTY, BEKTOP, KJIETKY UJIH (papMaleBTHYSCKYIO KOMIIO3ULUIO
BBOJSIT 3apaHee BILUIOTh IO TPEX MecCsALeB N0 (BO3MOKHOTO0) 3apakeHusl BUPYCOM
rpunna A, HanmpuMmep, BIUIOTh A0 ABYX HeAesb A0 (BO3MOXKHOIO) 3apaK€HUsI BUPYCOM
rpunna A Wiu BIUIOTh 0 OAHOH Heaenau 10 (BO3MOKHOI0) 3apaskeHHs] BUPYCOM
rpunna A. Hanpumep, aHTUTEN0, IpeaaraeMoe B HaCTOsLIEM H300peTeHuN,
HYKJIEMHOBYIO KHCJIOTY, MpEaJaraeMylo B HaCTOsIIEeM H300peTeHHH, BEKTOP,
npeaiaraeMblii B HACTOSIEM U300pETeHHH, KJIEeTKY, MpeaaraéMylo B HaCTOSAIIEM
n300peTeHnH, WIH PapMaleBTUYECKYI0 KOMITO3UIIUIO, IPEAIaraeMy0 B HACTOSIIIIEM
N300peTEeHNH, TPUMEHSIOT IJIs1 NPOPUIAKTUKH U/NUJN JIeYeHUs NHEeKLNH,
BBI3BIBAEMO# BUPYCOM TpHIINA A, IPHU 3TOM aHTUTEJNO, HYKJIEMHOBYIO KHCJIOTY,
BEKTOD, KJIETKY WJIi (papMaleBTUYECKYI0 KOMIIO3HUI[UIO BBOIAT 3apaHee BIJIOTh A0
OJHOTO JHS 10 (BO3MOKHOIO) 3apaskeHusi BUPYCOM rpunma A. YKa3aHHBIH peXUM
00pabOTKH OTHOCHUTCS MPEKIE BCETO K MPOPUIAKTHUECKUM MEPONPHUSITUSIM.

Kpome Toro, aHTUTENO, MpeAiaraeMoe B HACTOSIIIEM H300peTeHHH,
HYKJIEMHOBYIO KHCJIOTY, MPEAJaraeMyio B HaCTOsIIEeM H300peTeHHH, BEKTOpP,
npeaiiaraeMblii B HACTOSIEM H300pETEeHHUH, KJIETKY, MpeaaraeMyro B HaCTOSLIEM
U300peTeHnH, WK (PapMaleBTUYECKYI0 KOMITO3HUIIUIO, MPEAIaraeéMy0 B HACTOSILIIEM
N300pETEHNH, MOXKHO MPUMEHSTh JUIsl NPOQUIAKTUKY W/ WU JIeueHUs HHPEKIuu,
BBbI3BIBAEMOI BUPYCOM TpHIMINa A, IPH 3TOM aHTUTEJNO, HYKJIEHHOBYIO KHUCJOTY,
BEKTOP, KJIETKY HJIH (apMaLeBTUYECKYI0O KOMIO3ULIMIO BBOAST 3apaHee BIJIOTh A0

TpEX MECALECB OO0 MPOABICHUA NIEPBOTO CUMIITOMA 3apaXC€HUS BUPYCOM I'pUIIIla A unu
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BIUIOTh JO OJHOTO MeCsLa A0 NPOsBJIEHUS NEPBOTO CUMNTOMA 3apakX€HUs BUPYCOM
rpunna A, Hampumep, BILIOTh JO ABYX HeAEeNb A0 NPOsIBIEHUSA IepPBOr0 CUMITOMA
3apa’keHHsl BUPYCOM IpUnna A MM BIJIOTh 1O OJHON HEAENH N0 NPOSIBJIEHUS MEPBOTO
CUMITOMaA 3apaxkeHus Bupycom rpunmna A. Hanpumep, aHtuTeno, npeajgaraemoe B
HACTOSLEM H300pEeTeHNH, HYKJIEHHOBYIO KHCIIOTY, MpeaaraéMylo B HaCTOSAIIEM
N300peTeHNH, BEKTOP, IPeAIaraeMblii B HACTOSIIIEM N300pETeHHUH, KIETKY,
npeaiaraeMyr B HaCTOSIIEM U300peTeHUun, uiin papMaleBTUHIECKYI0 KOMIO3HULHUIO,
npeaIaraeMyr B HaCTOSIIEM U300PEeTEeHUH, IPUMEHSIOT JJIsl MPOQUIAKTHKHI U/ WU
JedeHusi UHQ KUK, BBI3bIBAEMON BUPYCOM TpHUINA A, IPH 3TOM aHTUTEJIO,
HYKJICHHOBYIO KHCJIOTY, BEKTOD, KJIETKY WJIH (apMaLeBTHYECKYI KOMIIO3UIIHIO
BBOJAT 3apaHee BILUIOTh A0 TPEX AHEH MJIU A0 ABYX JHEHU N0 NPOsBJIEHUS IEPBOTO
CUMITOMA 3apak€HHUs BUPYCOM rpummna A.

Kaxk npaBumo, nocie nepBoro BBeAEHUsI aHTUTENA, IPEAJIaraeéMoro B HaCTOs L EM
N300peTEeHNH, HYKJIEHHOBOW KUCIOTBHI, MIpeIJiaraeMoil B HACTOSLIEM H300peTeHHH,
BEKTOpA, MPEAIaraéMoro B HaCTOsIeM H300pEeTEeHNH, KIETKH, MpeaIaraéMoi B
HacTosmeM n300peTeHny, uiu GpapManeBTHIECKONH KOMIIO3ULINH, MTPEAIaraéMon B
HACTOsIIIeM U300pEeTEeHNH, MOXKHO OCYILIECTBIATh OJHO MJIM HECKOJBKO MOCIEIYIOIHUX
BBEIEHUN, HAIPUMED, UCIOJb3Yysl OAHY A03Y B J€Hb UJIU Ue€pe3 AEHb B TeueHue 1, 2, 3,
4,5,6,7,8,9,10, 11, 12, 13, 1, 15, 16, 17, 18, 19, 20 gueii unu 21 nusa. Ilocne
NEepBOTO BBEICHUS aHTHUTENA, PEAJIaraeMoro B HacTOsIeM U300peTeHNH,
HYKJI€EMHOBOW KHCIIOTBI, IPEeAIaraeMoi B HaCTOsIIeM H300peTeHNH, BEKTOPA,
npeaIaraeMoro B HaCTOsIMeM U300peTeHUH, KJIETKH, MpeaiaraéMoi B HaCTOSAIEeM
nzo0pereHun, uiau GpapMaeBTUYECKONH KOMIIO3ULINH, MTPEeAJaraeéMoi B HACTOSIIEM
N300pEeTEeHUH, MOXKHO OCYLIECTBIATh OJHO HJIM HECKOJIbKO MOCHEAYIOLIUX BBEICHUH,
HanpuMep, UCMOIb3ysl OAHY J03Y OAHOKPATHO WUJIU JBAXAbl B HEJEJIO B TeueHue 1, 2,
3,4,5,6,7,8,9,10, 11, 12, 13, 1, 15, 16, 17, 18, 19, 20 Henenp unu 21 Henenu.
ITocne mepBOTO BBEIEHUS AHTUTENA, IPEAJIAraéMoro B HaCTOSAIEM H300pEeTeHHH,
HYKJICHHOBOW KHCJIOTBI, MIpejiaraeMoii B HacTOsIeM N300pEeTeHUH, BEKTOPa,
IpeaIaraeMoro B HaCTOSIEeM H300pEeTEeHHH, KIETKH, MPeaIaraeéMoi B HaCTOAIEM
n3o0pereHun, uiu GpapMaeBTUIECKONH KOMIIO3UIINH, TPEATAraeéMoi B HACTOSIIEM
N300pETEHNUH, MOXKHO OCYILIECTBIATH OJHO HJIM HECKOJIbKO MOCIEAYIOIUX BBEICHUH,
HAalpUMep, UCHOJIb3ysl OAHY A03y Kaxkable 2 unu 4 Henenu B teuenue 1, 2, 3,4, 5, 6,

7,8,9,10, 11,12, 13, 1, 15, 16, 17, 18, 19, 20 nexens unu 21 nenenu. Hocre
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NEePBOrO BBEAECHUS AaHTUTENA, IPEAJaraéMoro B HaCTOSALMeM H300peTeHNH,
HYKJICMHOBOW KHCJIOTBI, IIpejiaraeMoii B HacTosIeM N300peTeHUH, BEKTOPa,
IpeaIaraeMoro B HaCTOsIeM H300peTEeHNH, KIETKH, MpealaraeMoi B HaCTOAIEM
n300peTeHnH, Wik papManeBTHUECKO KOMIO3ULIMH, PeaIaraeMoil B HaCTOSIEM
N300pEeTEeHNH, MOYKHO OCYIIECTBJISTh OOHO WJIM HECKOJIBKO MOCIEAYIOINX BBEASHUH,
HanpuMep, UCMOIb3ysl OAHY 03y KaKJble 1BAa UJIM YEeThbIpe Mecsla B TedeHue 1, 2, 3,
4,5,6,7,8,9,10, 11, 12, 13, 1, 15, 16, 17, 18, 19, 20 mecsues unu 21 mecsua.
[Tocne mepBOTO BBEIEHUS AHTUTENA, IPEAIAaraéMoro B HACTOSIEM U300peTeHNH,
HYKJICHHOBOW KHCJIOTBI, IpejlaraeMoil B HaCTOsIeM U300pEeTeHUH, BEKTOPa,
npeaIaraeéMoro B HaCTOSIeM U300pEeTEeHHH, KIETKH, MpeaIaraéMoi B HaCTOSAIIEM
nzo0pereHun, uinu papMareBTUIECKONH KOMIIO3UIINH, TPEAJaraeéMoi B HACTOSIIEM
N300pETEHNUH, MOXKHO OCYLIECTBIATh OJHO HJIM HECKOJIbKO MOCIEAYIOIUX BBEICHUMH,
HaNpuMep, UCHOJIb3ysl OAHY A03Y OJMH U ABa pa3a B roa B TeueHue 1, 2,3,4,5,6, 7,
8, 9 unu 10 ner.

B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHUS U300PETEHUSI AaHTUTEIIO, MPEATaraeMoe
B HACTOSIEM U300pETEHNH, HYKJIEHHOBYIO KHCJIOTY, MpeIjlaraéMyl0 B HACTOAIIEM
N300pETEeHNH, BEKTOP, MpEeAaraeéMblil B HACTOSIIEM H300pETEHUH, KIETKY,
npeaIaraeMyro B HacTOsILIEM U300peTeHUH, UK (papMaleBTUUECKYI0 KOMIO3HUIHUIO,
npenjiaraeéMyr B HaCTOSIIeM H300peTeHNU, BBOISIT B BUJe (ONHOKPATHOI) O3BI,
cocraBsiromiei ot 0,005 no 100 mr/kr Beca tesa wiu ot 0,0075 no 50 mMr/kr Beca
Tena, Hanmpumep, (OMHOKPAaTHOH) 103bl, cocTapisromeii ot 0,01 go 10 Mr/kr Beca Tena
WU B Buje (OHOKPATHOI) n03bI, cocTaBismomei ot 0,05 no 5 mr/kr Beca Tena.
Hanpuwmep, anturesno, npemiaraeMoe B HaCTOSIEM U300pEeTEHHH, HYKJIEUHOBYIO
KHCJIOTY, IpeaJiaraeMyr0 B HaCTOSIIeM U300peTEeHNH, BEKTOp, MpeajiaraeMblil B
HACTOsIIIeM H300PETeHUH, KJIETKY, IpeaIaraéMyr B HACTOSIIEM U300pEeTeHUH, UITH
(apManeBTHUECKYI0 KOMIIO3HUIUIO, MPEAIaraeMy0 B HACTOSIIEM H300pETeHUH,
BBOJST B BHJie (OMHOKPATHOMN) 103bl, cocTaBisromed or 0,1 no 1 Mr/kr Beca tena.

AHTHTENO, peiaraeMoe B HaCTOSAMEeM N300 peTeHNH, HYKJIEMHOBYIO KHCIIOTY,
npeaIaraeMyr B HacTOSIIIEM U300pETEeHUH, BEKTOP, MPEeaiaraeéMblil B HACTOSIIIEM
N300peTeHNH, KIETKY, IpeajaraeMyr B HaCTOSIEM H300pETEeHNH, HIIH
(dapManeBTUUECKYI0 KOMIO3HUIUIO, IPEAIaraeMy0 B HACTOSIIEM H300pETeHUH,
MOYHO BBOAUTD JIFOOBIM U3 MHOTOUHCJIEHHBIX MyTeH, TAKUMHU KaK OpaJibHBIMH,

BHYTPUBEHHBIN, BHYTPUMBILICUYHbIH, BHYTPUAPTEPHUAIBHBINA, HUHTPAMEAYJUISIPHBIN,
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BHYTPHUOPIOMINHHBINA, MOA000JIOUEUHBIH, BHYTPIKEIYIOUYKOBBINA, TPAHCAEPMAJIbHBIH,
YPECKOJKHBIN NMyTh BBEJEHUSI, MECTHOE MMPUMEHEHNE, MOAKOXKHBIM, UHTPAaHA3aJIbHbIH,
SHTEPabHbIN, MNOABA3BIYHBIN, BHYTPUMATOYHBIN UJIU PEKTAJIbHBINA NyTh BBEICHUS .

B HekOTOpPBIX BapHaHTax OCYLIECTBIIEHUS U300pETEHUsI AaHTUTEIIO, NPeaAIaraeMoe
B HACTOSAIIEM M300peTeHHH, HyKJIENHOBYIO KHCJIOTY, MPeaaraeMylo B HACTOSIIEM
N300peTeHNH, BEKTOP, IPeAIaraeMblii B HACTOSIIIEM N300pETeHHUH, KIETKY,
npeaiaraeMyr B HaCTOSIIEM U300peTeHUun, uiin papMaleBTUHIECKYI0 KOMIO3HULHUIO,
npeaiaraeMyr B HacTOSIIEM U300pEeTEeHUH, BBOAAT NPOPHIAKTHIECKH, T.€. 0O
AWarHOCTHUPOBAHUS 3apak€HHUsl BUPYCOM rpummna A.

B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS U300PETEHUsI AaHTUTEIIO, MPEaIaraeMoe
B U300pETEHNHU, BBOJST B 103€, HE MPEBBIMIAIOIIEH MOJIOBUHY 0O3bI, TpeOyeMOoi ais
npopUIAKTUKU HIIH JI€YeHHUS] UH(EKLHUH, BbI3bIBAEMOH BUPYCOM rpumnma A, npu
HCIOJIb30BAHUM NIPUMEHSEMOr0 JJIsl CpPaBHEHUS aHTHUTENa, KOTOPOe OTJINYAeTCs OT
yKa3aHHOI'O aHTUTEJIA TOJIbKO TE€M, UTO He coAepkuT Mmytauuu M428L u N434S B
KOHCTAHTHOU 00J1acTH TspKenol uenu. Hanpumep, aHTUTENO0, MpeajiaraeMoe B
N300peTeHNH, BBOAST B ]03€, HE MPEBBIINAIOIEH OJHY TPEThIO, OJHY YETBEPTYIO,
OAHY MATYIO, OJHY LIECTYI0, OJHO CEIbMYIO, OJIHY BOCBMYIO UM OAHY JEBSTYIO JO3BI,
TpeOyeMoi s npopuIaKTUKU UJIU JIeueHUs WH(EKIUU, BBI3bIBAEMOI BHPYCOM
rpunna A, Npu UCMOJb30BAHUM NPUMEHSAEMOTO JJIsl CPABHEHUSI aHTUTENA, KOTOPOe
OTJIMYAETCs OT YKa3aHHOTO aHTUTEJNA TOJbKO Te€M, YTO He COAepk uT mytauuu M428L
u N434S B KOHCTaHTHOUW 00JIaCTH TsKEJON Henu. B mpumepe 5, npeacraBieHHOM B
HACTOSIIEM OMUCAHUH, TPOAEMOHCTPUPOBAHO, UYTO AHTUTEJIO, ITpeJiaraeMoe B
nzo0pereHun, koropoe couepkut mytauun M428L u N434S B KOHCTaHTHOH obnacTu
TSOKEJION 1enH, ABiseTcs 3 (QEeKTUBHBIM B 3HAYUTEJbHO 00Jiee HU3KUX J103aX
OTHOCHUTEJIbHO MPUMEHSIEMOTO JJIs1 CPaBHEHUsI aHTUTENa, KOTOPOE OTINYAETCs OT
npeaIaraeMoro B 1300 peTeHNH aHTUTENd TOJIBKO TEM, YTO HE COAEPIKUT MYTaLHH
M428L u N434S B KOHCTaHTHOI 00nacTu TskKeynoi nenu. B npumepe 5
NPOJAEMOHCTPHPOBAHO TaKKe, YTO MOBBIEHHAs 3)(PEKTUBHOCTh AHTUTENA,
IpeaIaraeMoro B U300peTeHNH, He 3aBUCUT OT YPOBHEH aHTHUTEJA B KPOBOTOKE.

Takum oOpa3om, aHTUTENO, IpeajaraeMoe B U300 peTeHN U, MOKHO BBOAUTD
MHIMBUAYYMaM, UMEIOLIUM HENOCPEACTBEHHBIN PUCK 3apa)X€HUs BUPyCOM rpumnmna A.
HenocpenacTBeHHbIN PUCK 3apak€HUs BUPYCOM rpumnna A, Kak NpaBujio, UMEeT MECTO

BO BpeMs snujemMuu rpunna A. M3BecTHO, 4TO BUpyCHl rpunna A MOTyT
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LUPKYJUPOBATh U BBI3bIBATH ce30HHBIE snuaeMun 6one3nu (WHO, Influenza
(Seasonal) Fact sheet, 6 Hos10ps1, 2018 r.). B ymMmepeHHOM KinMaTe Ce30HHbIE
SIIUACMUU T'IIaBHBIM o6pa30M NpOUCXOOAT SI/IMOI\/'I, B TO BpE€Ms KaK B TPOIMUYCCKUX
o0JlacTSAX TPUII MOXKET BCTPEYaThCsl B TEYEHHE BCEro rojia, BbI3biBas Oosee
HeperyJsipHble BCIbIKU. Hanpumep, B CEBEPHOM MOJNYLIAPUHM PUCK SMHASMUM CPUIIIA
A siBIsieTCsl BBICOKUM B HOsi0pe, nekalpe, siHBape, peppaje u MapTe, a B F0JKHOM
nojgymapuy puCK SIMAEMHN I'pUIITIA A ABJIACTCA BBICOKHM B Ma€, HIOHE, UIOJIC,
aBryCTe U CeHTsA0pe.

KomMOuHupoOBaHHAas Tepanus

BBenenue aHTHuTENa, MPEAIaraeMoro B HaCTOSIEM U300pETEeHUH, HYKIEHHOBOM
KHCIJIOTBI, IPeAIaraeMoil B HaCTOsIIeM U300peTeHNH, BEKTOpa, MPeaaraeéMoro B
HACTOsIIIeM H300PETeHNH, KJIETKH, MpeajiaraeMoil B HaCTOSEM U300 pETEHUH, HIIH
(apManeBTHUECKONW KOMIO3ULINH, TIPeAaraéMoi B HACTOSIIEM H300pETeHUH,
coryiacHo crnoco0am U BapuaHTaM NPUMEHEHHs, IPEJIaraeMbIM B U300pETEeHNH,
MOYHO OCYIIECTBIISITh HHAUBUAYAJIbHO UM B KOMOMHAIIUU C KOAT€HTOM (KOTOPBIH
0003Ha4YarOT TAK)XE€ B KOHTEKCTE HACTOSILIEr0 OMUCAHUS KaK «JIOTMOJHUTEIbH bIH
AKTUBHBIM KOMIIOHEHT» ), KOTOPBIA MOXKET OBITh MOJE3HBIM IJIs MPEeAYIPEeKAEHHUS
W/WUIY JIeYEHUs TPUININO3HON MHPEKIHNH.

ITon 0oO6bem n3o0peTeHus MoAnanaeT Takke BBEACHHE aHTUTENA, IPEeAIaraeMoro
B HACTOSIIEM M300peTEeHHH, HYKJIENHOBOH KHCIIOTHI, IPeaIaraeMoi B HACTOSLIEM
N300peTeHNH, BEKTOPA, MPEeAIaraeMoro B HaCTOSAIEeM H300peTeHNH, KJIETKH,
npeaaraeMoil B HacTosimeM n300peTeHuu, Win GpapManeBTHIECKOH KOMIO3ULIHH,
npeaiaraeMoil B HacTosieM H300peTeHNH, KOTa X BBOAST HHAUBUAYYMY 10,
OJTHOBPEMEHHO MJIM TIOCJIE BBEICHUS KOAr€HTA MJIH OCYINECTBJIEHUS APYTroro
TEPaNeBTUYECKOT0 PEXKUMA, MOJE3HOrO AJIS JEUCHUS U/UU MPEeAyIPeKASHHs TPUIIIA.
VYka3zaHHbBIE AaHTUTENO, HYKJIEHHOBYIO KHUCJIOTY, BEKTOP, KIETKY WU
(dapManeBTHYECKYI0 KOMIIO3UIUIO, KOTOPBIE MPUMEHSIOT B KOMOUHAIIUN C YKa3aHHBIM
KOAareHTOM, MOKHO BBOJAUTDh B OJHOW M TOH KOMITO3ULIMH UJIU B PA3TUYHBIX
KOMIIO3HUIUSAX U C HCTIOJIBb30BAHUEM OJTHOTO U TOTO K€ NMyTH BBEAEHUS WUJIN PA3JIUYHBIX
nyTel BBeAeHUs. B KOHTEKCTE HACTOSIIEro MOHITHS TUITAa KKOMOMHUPOBAHHAs
Tepamnus», KCOBMECTHOE BBEJEHHE)», KBBEICHUE B COUETAHUH APYT C APYTOM» H T.II.
CIy’KaT 1Js1 0003HAYEHHUsI COBMECTHOI'O AEHCTBUS JIEKAPCTBEHHBIX CPEACTB (KOTOPhIE

clienyeT BBOOUTDH «B KoMOUHanum»). Jist 3Tolt uenu oObeJUHEHHBIE JIEKAPCTBEHHBIE
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CpencTBa, KaK MPaBHJIO, MPUCYTCTBYIOT B MECTE ACHCTBHS OJHOBPEMEHHO H/UJHU B
NepeKPbIBAIOIIEMCS] BPEMEHHOM OKHe. BO3MOJKeH Takke BapUaHT, IPU KOTOPOM
NeNWCTBUsI, 3allyCKaeMble OJHUM U3 JIEKAPCTBEHHBIX CPEACTB, BCE €Ie MPOJOJIKAITCS
(maxe, ecnu camo JEKapCTBEHHOE CPEACTBO MOXKET YK€ He MPHUCYTCTBOBATH) B
MOMEHT BBEJI€HUs IPYrOro JIEKapCTBEHHOI'O CPEJCTBA, B PE3YyJIbTAaTe Yero AeHCTBUS
000UX JIEKapCTBEHHBIX CPEACTB MOTYT 00beAUHATHCS. OIHAKO, €CJIU JIEKAPCTBEHHOE
CpPEeACTBO, BBOAUJIHU 34100 0 APYTrOro JIGKApCTBEHHOTO cpeacTna (Hampumep, 6omee
YeM 3a OJIMH, J1Ba, TPU HJIU OOJbIIEe KOJUYECTBO MECSIIEB WU 3 F'OJ), B Pe3yJIbTaTe
Yero OHO YK€ He MPHUCYTCTBOBAJIO (MJIU €ro AeHCTBUS HE MPOIOJKAIOCH), TO
BBEJEHHE APYTOro JEKapCTBEHHOTO CPENCTBA, KaK MPABUJIO, HE PACCMATPHUBAETCS KaK
BBeJeHUE «B KoMOuHauun». Hanpumep, nekapcTBeHHas Tepamnusi, IpuMeHsieMas B
ApyrUe Ce30HbI IPUMMA, KaK MPaBUJIO, HE OTHOCUTCS K IIPUMEHSeMOH «B
KOMOUHALIUY .

Vka3aHHbIE IPyTHe TePaNeBTUYSCKUE PEIKUMbI UM KOATEHThI MOTYT, HAIPUMED,
OBITh AHTUBUPYCHBIMU. AHTHUBUPYCHBIN nipenapaT (UM KAHTUBUPYCHBIN areHT» HIIH
«aHTUBHUPYCHOE JIEKAPCTBEHHOE CPECTBO») OTHOCHUTCS K KJIACCY JIEKAPCTBEHHOM
Tepanuu, IPUMEHIeMON KOHKPETHO JJIs JICUeHHS! BUPYCHBIX MHOEKLUHIT. AHAJIOTUYHO
aHTUOMOTUKAM 1151 OaKTepuil, aAHTUBUPYCHBIE MpenapaTbl MOr'yT 00JaaTh IHPOKUM
CHEKTPOM aHTUBHPYCHOIO NEHCTBHS B OTHOLIEHUS PAa3JUYHBIX BUPYCOB UJIU MOTYT
IpeACTaBIATh COOOH crenupuIecKue aHTUBHPYCHBIE MPENnapaThl, KOTOPbIE
NPUMEHSIIOT B OTHOLIEHUHM KOHKPETHBIX BUPYCOB. B oTiim4yue ot 60abIIMHCTBA
AHTUOMOTHKOB AaHTUBUPYCHBIE JIEKAPCTBEHHBIE CPEACTBA, KaK MPABHIIO, HE Pa3pyIIA0T
UX MaTOT€H-MHUIIEHb, BMECTO 3TOTO OHU OOBIMHO MHTHOUPYIOT €ro pa3BUTHE.

Takum 00pa3oM, COrJIACHO APYroMy OOBEKTY HACTOSIIEro H300peTeHus
AHTUTEJIO WU €r0 aHTUTEHCBS3bIBAKOIUK (PparMeHT, mpeanaraeMoe/npeajaraeMbiii B
HACTOsIIIeM H300PETeHNH, HYKJIEHHOBYIO KHUCJIOTY, MPEAJIAraéMyr B HACTOSIIEM
U300peTeHnH, BEKTOP, MpeaiaraeMblii B HACTOSIIIEM H300peTeHHH, KIEeTKY,
npeaIaraeMyr B HacTOSIIIEM U300peTeHnH, WiH (papMaleBTUUYECKYI0 KOMITO3ULIHIO,
nmpenjiaraeMyr B HACcTOsIIeM H300peTeHUH, BBOISIT B KoMOuHauu (10,
OJHOBPEMEHHO UJIM TIOCJIe) aHTUBUPYCHOTO npenapara ais (MeIULHHCKHX )
NPUMEHEHHH, YKa3aHHbIX B HACTOSIIEM ONMHCAHUU.

Kak npaBuio, aHTUBHPYCHBIE MpenapaT MOXKeT IPEeACTaBIATh COOO

AHTUBUPYCHBIA Ipenapar MHUPOKOro CrekTpa AeHCcTBUs (KOTOPBII MOKHO MPUMEHSTh
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B OTHOILIEHUHU BUPYCOB I'PUIIA U APYTUX BUPYCOB) MJIM AHTUBUPYCHBINA Ipemnapar,
crenn¢uUecKuil B OTHOLUIEHUH BHpyca rpunmna. B HeKOTOpbIX BapuaHTax
OCYILEeCTBJIEHUs N300pEeTEHUsI aHTUBUPYCHBIN MpernapaT He npeacTaBisieT coboil
aHTuTeNn0. Hanpumep, aHTUBUPYCHBIN IpenapaT MOKET MPenCTaBIsATh COO0H
HU3KOMOJIEKYJIIPHOE JIEKapCTBEHHOE CpeAcTBO. IIpuMepbl HU3KOMONEKY ISIPHBIX
J€KapCTBEHHBIX CPEACTB, KOTOPBIE MOKHO MPUMEHSTh IJIs NPOPUIAKTUKHI W/ NN
aedyenwus rpunmna, onucanbl y Wu X., Wu X, Sun Q u ap. Progress of small molecular
inhibitors in the development of anti-influenza virus agents. Theranostics. 7(4), 2017,
cc. 826—-845. U3 cenenuil, npeacrasieHHbix Wu ¢ coaBropamu, 2017 r.,
CTIENHNAJUCTY B JAaHHOH 00JaCTH M3BECTHBI PA3JUYHbIE AHTUBUPYCHBIEC NIPENapaThl,
KOTOpPbIE MOKHO MPUMEHSTh AJs MPOPUIAKTUKY U/UIK JedeHus rpunmna. pyrue
AHTUBUPYCHBIEC TIPENapaThbl, KOTOPbIE MOKHO MPUMEHATD MPH TPUIIIE, ONMUCAHBI Y
Davidson S. Treating Influenza Infection, From Now and Into the Future. Front
Immunol. 9, 2018, ¢.1946; u y Koszalka P., Tilmanis D., Hurt A.C. Influenza
antivirals currently in late-phase clinical trial. Influenza Other Respir Viruses. 11(3),
2017, cc. 240-246.

AHTHBHUpYCHBIE IIpeNapaThbl, KOTOPbIE MOXXHO MPUMEHSTh Al MPOPHIAKTHKH
U/WNM Je4eHUs rpumnmna, Bkio4aioT (I) areHTsl, MUIIEHbIO KOTOPBIX SABISIOTCS
¢dyHKIIMOHaNBHBIE OeNKu caMoro Bupyca rpunmna, u (II) areHTsl, MULIEHBIO KOTOPBIX
ABJISAIOTCS KJIETKH-X035€Ba, HapUMep, SIUTeNHaIbHbIe KIETKHU.

ATeHTBI, TapreTUpYyIOINue KIETKU-X0351€Ba, BKJIIOYAOT aHTUBUPYCHBIE
nmpenaparsl MUPOKOTO CIEKTpa AEUCTBUS U3 KJIacCa THA30JUAOB, CIUTHIE C
cuanunason Oenku, uurepdeponsl Tuna I, uaruduropsr Bel-2 (B-knerounoi
auM@omel 2), MHTHOUTOPHBI MpoTea3bl, HHTHOUTOPHl V-AT®a3a 1 aHTHOKCUIAHTHI.
[TpuMepsl aHTUBUPYCHBIX MPENapaToB LIMPOKOTO CIEKTpa NEeHCTBUS U3 Kilacca
THA30JIUIOB BKIOUYAOT HUTa3okcanua (NTZ), koTopslil OBICTPO neaneTHINpyeTcs B
KPOBH 10 aKTUBHOHN MeTabonmuyeckoi Gpopmel, Takoit kak Tusokcanun (T1Z), u Bropoe
MOKOJICHHE THA30JHUIHBIX MPOU3BOAHBIX, CTPYKTYPbI KOTOPBIX poACTBeHHBI NTZ,
takux kak RM5061. @nynaza (DAS181) sBasieTcss mpuMepoOM CIUTBHIX C CHATUAA30M
6enxos. IFN tumna III Brkmogator, Hanpumep, IFNA. [Ipumepsr uarudburopos Bel-2
BKJIFOYAIOT (HO, HE OrpaHUYUBasiCh ToJNbko umu) ABT-737, ABT-263, ABT-199,
WEHI-539 u A-1331852 (Davidson S. Treating Influenza Infection, From Now and

Into the Future. Front Immunol. 9, 2018, c¢. 1946). [IpuMepbl UHTHOUTOPOB MPOTEA3
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BKJIIOYAIOT HaaMOCTAT, JEYyNEeNTHH, 3TICUJIOH-aMUHOKAIIPOHOBYIO KHCJIOTY, KAMOCTAT
u annpotuHuH. Maruduropsr V-AT®a3s! BkmtouaroT Norakin®, Parkopan®,
Antiparkin® u Akineton®. I[Ipumepom aHTHOKCUIAHTA sIBIAETCA aidbda-Tokodepod.
B HeKOTOpPBIX BapHaHTax OCYLIECTBIEHUS U300peTeHUs AHTUBUPYCHBIN
nmpenapar npeacTaBiisieT coOOM areHT, TapreTUpyr Uil (YHKIHMOHATbHBIA OeJIoK
caMoro Bupyca rpunna. Hanpumep, aHTUBUPYCHBIN NpenapaT MOKeT TapreTUPOBaTh
(yHKIMOHAIBHBIN O€JIOK BUPYyCa TPUIIA, KOTOPBIH HE MpeaAcTaBisieT coboi
reMarrjJlOTHHUH. B 11eJ10M, aHTUBUPYCHBIE TPENapaThl, TAPTEeTUPYIO I HE
(yHKIIMOHAIBHBIN O€JIOK BHpyCa IPUIINA, BKJIIOYAOT HHTHOUTOPHI MPOHUKHOBEHUS,
UHTUOUTOPBI FreMArTJIIIOTUHIHA, HHTHOUTOPBI HEHPAMUHUIa3bl, HHTHOUTOPBI
nonumepassl Bupyca rpunmna (naruouropser PHK-3aBucumoit PHK-nonxnmepassl
(RdRp)), MHTHOUTOPBI HYKJIEOKAICUAHOTO OeNika, HHTHOUTOPBI HOHHOTO M2-KaHaja u
ruapoxyopun apounona. Ilpumepsl HHTHOUTOPOB MPOHUKHOBEHHUS BKIIOYAIOT (HO, HE
OTPAHUYHUBASCh TOJBKO UMH) MPOU3BOJHBIE TPUTEPIIEHONUIOB, TAKHE KaK
TJIMIUPPU3UHOBAS KUCJIOTA (TIUUUPPU3UH) U TIINLEPPETUHOBAS KUCJIOTA, CAIOHUHBI,
ypancanmonuHsl M-Y (Takue kak ypajcanoHuHsl M), nekcrpancynbsdat (DS);
CUJIMMAapHH; KYPKYMHUH U JU30COMATPOIHBIE are€HThl, TAKHE KaK KOHKAHAMULIUH A,
b6apunomunua Al u xnopokBuH. IIpuMepsl HHIHOUTOPOB reMarrJlOTHHUHA BKJIIOYAIOT
(HO He orpaHnumMBasich ToAbko uMH) BMY-27709; craxudaux; BcTpeyaromuecs B
€CTECTBEHHBIX YCIOBUIX MPOAYKTHI, TAKHE KAK I'OCCUIIOJ, PYTHH, KBEPLETUH,
KCHJIONIUH U Tea(IaBUHbI, TPEXBAJIEHTHbIE MUMETHUKHU IITUKOMENTUAOB, TAKHE KakK
coenuHenue 1, onucannoe y Wu X., Wu X, Sun Q. u np. Progress of small molecular
inhibitors in the development of anti-influenza virus agents. Theranostics. 7(4), 2017,
cc. 826—845; nmpous3BOAHbBIE MOJOKAMPUHOBON KMCIOTHI, TAKME KAK COENTMHEHUE 2,
onucannoe y Wu X., Wu X, Sun Q. u ap. Progress of small molecular inhibitors in
the development of anti-influenza virus agents. Theranostics 7(4), 2017, cc. 826-845;
NPUPOAHBIN MPOAYKT MEHTALMUKINYECKUX TPUTEPIEHOAOB, TAKOH Kak COeqUHEHUE 3,
onucanaoe y Wu X., Wu X, Sun Q. u np. Progress of small molecular inhibitors in
the development of anti-influenza virus agents. Theranostics 7(4), 2017, cc. 826-845;
U NIPEHIINPOBAHHBIE HHAOJIUKETOUIIEPA3NHOBBIE AJTKAJIOHUIbI, TAKHE KaK
HeoxuHYJuH B. IIpuMepsl HHrHOUTOPOB HYKJIEOKAIICUIHOTO O€JIKa BKIIOYAT (HO, HE
OTPAHUYHUBASCH TOJBKO UMH) HYKJIEO3WH, HUKJIOT€KCUMU, HAIPOKCEH M HHTaBUPHUH.

ITpumepsr HHTUOUTOPOB HOHHOTO M2-KaHaja BKJIIOYAKT (HO, HE OrPAHUYUBAsACH
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TOJIbKO MMH) pa3peLIeHHbIe Ui MPUMEHEHUsI HHTUOUTOpBHl M2 aMaHTaauH U
pUMaHTaIUH U UX TPOU3BOJHBIE; a TAKXKE COSUHEHHs], He OTHOCAIIUECS K
NPOU3BOJHBIM aJaMaHTAHOB, TAKHE KaK MPOU3BOJHbIE CIEPMHUHA, CIIEPMUIUHA,
CHUPONMHUNEPUANHA U MTHHAHAMHHA.

B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHUS N300peTEeHNsI aHTUBHPY CHBIN
npenapar BbIOMPAIOT U3 MHIMOUTOPOB HelipamuHuaasbl (NA) u HHTUOUTOPOB
nonumepassl Bupyca rpunna (uaruouropsl PHK-3aBucumoit PHK-nonumepassl
(RdRp)). [Ipumepsr uurudutopos Heiipamuauaasbl (NA) BKIHOUAOT (HO, HE
OTPaHUYUBASICh TOJBKO UMHU) 3aHAMHUBHD; OCEJIbTAMHUBHUP; MIEPAMUBHD; JTAHHHAMUBUP;
WX MPOU3BOJHBIE, Takue Kak coequHeHust 4 — 10, onucanusie y Wu X., Wu X, Sun Q.
u np. Progress of small molecular inhibitors in the development of anti-influenza
virus agents. Theranostics 7(4), 2017, cc. 826—845; u nuMepHbIE KOHBIOTATHI
3aHamuBHpa (Hanpumep, onucanHbie y Wu X., Wu X, Sun Q. u np. Progress of small
molecular inhibitors in the development of anti-influenza virus agents. Theranostics
7(4), 2017, cc. 826—845; mpousBoaHble OCH30MHOW KUCJIOTHI (HaIpUMEpP, OMTUCAHHBIE Y
Wu X, Wu X, Sun Q. u np. Progress of small molecular inhibitors in the
development of anti-influenza virus agents. Theranostics 7(4), 2017, cc. 826845,
Harpumep coenquHenus 11 — 14); nuppoauanHOBbIe TPOU3BOAHBIE (HATIPUMED,
onucanubeie y Wu X., Wu X, Sun Q. u np. Progress of small molecular inhibitors in
the development of anti-influenza virus agents. Theranostics 7(4), 2017, cc. 826-845,
Takue Kak coequHeHus 15-18); KOHBIOraThl THHKT€THH-CHAJIOBAsT KUCJIOTA;
baaBarouabl U GIaBOHOUABI M3OCKYTTEJLIAPENH U €r0 MPOU3BOHbIE (HATIPUMED,
onucanubie y Wu X., Wu X, Sun Q. u np. Progress of small molecular inhibitors in
the development of anti-influenza virus agents. Theranostics 7(4), 2017, cc. 826—
845); AV5080; u N-3aMeleHHbIe aHAJIOTH OCEJIbTAMUBUPA (HaTIpUMEp, OMUCAHHBIE Y
Wu X, Wu X, Sun Q. u np. Progress of small molecular inhibitors in the
development of anti-influenza virus agents. Theranostics 7(4), 2017, cc. 826-845).
[IpuMepbl HHTUOUTOPOB MOJTUMEpPA3bl BUPYCA I'PUIINA BKIOYAKOT (HO, HE
orpaHn4uBasich Todbko uMu)(naruduTopel PHK-3aBucumoit PHK-nonxnmepasst
(RdRp)) RdRp-pa3pymarommne coennHeHus, Takue Kak onucanasie y Wu X., Wu X,
Sun Q. u np. Progress of small molecular inhibitors in the development of anti-
influenza virus agents. Theranostics 7(4), 2017, cc. 826—-845; PB2-cnenugpuueckue

UHTUOUTOPBI CBA3BIBAHUA K31a, Takue kak JNJ63623872 (VX-787); kan-3aBUCHMbIE
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UHTUOUTOPBI SHIOHYKJI€a3bl, TAKHE Kak OanmokcaBup mapoOokcun (S-033188);
uHruourops! PA-sunonykineassl, Takue kak AL-794, EGCG (ranar
SMUTAJNIOKATEXUHA) U ero ajbdaTuueckue aHajoru, N-THAPOKCaMOBbI€ KUCIOTHl U N-
THIPOKCHUMHUIBI, GIYTUMHU U €T0 apOMaTUYECKHEe aHAJOTH, IIPOU3BOJHbIE
TeTpaMOBOW KUCJIOThI, L-742,001, ANA-0, nonugeHoapHbIe KATEXUHbI, aHAJIOTH
beneTundeHunpTaIuMuIOB, MAKPOLUUKINYECKHUE OMCOMOCH3 MBI, MTUPUMHUIHHOJIBI,
bynnepeHbl, THAPOKCUXMHOJHMHOHBI, THAPOKCUTTHPUINHOHBI,
IUAPOKCUTTUPUIA3UHOHBI, HECYIHE TPUTUAPOKCU(PEHHT COequHEeHUs, 2-
rUAPOKCUOEH3aMHIbI, THAPOKCUTTUPUMHUANHOHBI, -THKETOKUCIOTHI U UX
OMon30CTEpUUECKHE MPOU3BOIHBIC, THOCEMUKAPOA30HBI,
ducauruapokcunHAoNKapOokaMuasl U nupunonunepasunanonsl (Endo-1); n
UHTUOUTOPBI HYKJIEO3UA0B M AaHAJIOTOB a30TUCTHIX OCHOBAHMI, TakHe Kak puOaBUPUH,
¢asunupasup (T-705), 2'-ne3okcu-2'-propryanosun (2'-FdG), 2'-3amemeHnbie
aHaJIOTH KapOaHYKJIE03UA0B, 6-MeTHII-7-3aMelIeHHbIe-7-1ea3anypUHOBBIE
HYKJIEO3UIHbIE aHasoru u 2'-ne3okcu-2'-gpropuntunun (2'-FdC). Hanpuwmep,
AHTUBUPYCHBIM MpenapaT MOKET NPEeACTaBIATh cOO0H 3aHAMHUBHUP, OCEIbTAMUBUP UIIH
OanokcaBup.

Takum oOpas3om, papmaneBTuUeCKass KOMIIO3ULIUS, NIpeasaraeMasi B HaCTOSILIEM
N300pETEHNUH, MOXKET COAEPKATh OAUH MJIM HECKOJBKO JOMOJHUTENbHBIX aKTHBHBIX
KOMITIOHEHTOB. AHTUTEJIO, NpejlaraéMoe B HaCTOAIEM U300pETEHUH, MOXKET
NPHUCYTCTBOBATH B TOH ke (hapMaleBTUYECKON KOMIIO3ULUH, YTO JOMOJIHUTEIbHBIHI
AKTUBHBI KOMIOHEHT (KOareHT). AJbTEPHATUBHO 3TOMY, aHTHUTEJIO, MpeaiaraeéMoe B
HACTOsIeM H300pEeTeHUH, U JOMOJHUTEIbHBIA AaKTUBHBI KOMIIOHEHT (KOAreHT)
BXOJST B pa3jJu4Hble (papManeBTHYECKHUE KOMIIO3UIIUHN (HampuMep, He B OAHY U TY XK€
KOMIO3HUIHI0). Takum 00pa3zom, ecliu mpeAnoaaraeTcs NpUMEHEHUEe HECKOJIbKUX
JOTIOJTHUTEJIBHBIX AKTUBHBIX KOMIIOHEHTOB (KOAreHTOB), TO KaKIbIH JTOMOJHUTEIbHBIA
AKTUBHBIH KOMIOHEHT (KOAreHT) U aHTUTEJIO MJIM €TI0 AHTHT'€HCBS3bIBAO U T
dbparmeHT, npeajaraeMoe/peanaraeMbiii B HACTOSAIIEM U300 pEeTEeHUH, MOTYT
COAEPKATHCS B PA3IMYHBIX (PapMaLEeBTUUECKUX KOMIIO3ULIUAX. Y Ka3aHHBIC PA3JINYHBIE
¢dapmaneBTHUECKHE KOMITO3ULMH MOKHO BBOJHUTD HJIM COBMECTHO/OHOBPEMEHHO,
a1u00 B pa3IMUHBIE MOMEHTHI BPEMEHHU, U/ WU C ITOMOIIBIO PA3IMYHBIX MyTeH

BBEACHUA.
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AHTHTENO, NIpeniaraeMoe B HaCTOSIIEM U300pETEeHNUH, U TOMOJIHUTEIbHbBIN
AKTUBHBIM KOMIOHEHT (KOAreHT) MOTYT OKa3bIBaTh JOMOJHUTEIbHOE WU
CUHEpreTu4YecKkoe TepanesTuieckoe aelicteue. IloHaTHe «CHHEPTrU3M» MPUMEHSIOT
nist 0003HaYeHUsI OOBEIMHEHHOTO NEeHCTBUS ABYX MJIM OOJIbIIETr0 KOJUYECTBA
AEUCTBYIOIIUX BELIECTB, KOTOPOE MPEBBIIAET CYMMY MHAUBUAYAJIbHBIX JEHCTBUM
Ka)XJOTO M3 COOTBETCTBYIOLINX AEHCTBYIOIINX BelecTB. Tak, korga o0beuHEHHOe
AeWCTBUE ABYX HJIM OOJIBIIEr0 KOJHYECTBA AEHCTBYIOIIUX BEIIECTB MPUBOAUT K
«CUHEPTreTUYECKOMY MHIHOUPOBAHUIO» aKTUBHOCTH WJIU MPOLIECCA, 3TO O3HAYAET, YTO
UHTMOMPOBAHHME AKTUBHOCTHU HJIM MPOILECCa MPEBBIIIAET CYMMY HHTHOUPYIOLIUX
NENCTBUN KaXJOTO U3 COOTBETCTBYKINUX AEHCTBYOIUX BewmecTs. [lonsarue
«CHHEpPreTUYecKoe TepaneBTUYeCKOoe NeHCTBUE» OTHOCUTCS K TepaneBTUYECKOMY
OelCcTBHIO, HAOII0JaeMOMY NpH OO0BEUHEHUN ABYX HUJIN OOJNbIIETO KOJUYECTBA
Tepamnuii, eCiiu TepaneBTUYECKoe neiicTBue (OIeHnBaeMoe JOOBIM KOJIUYECTBOM
napaMeTpoOB) MPEBBIIIAET CYMMY WHANBHAYAIbHBIX TEPANEBTHYECKUX NEHCTBHH,
HaOJII01aeMbIX NIPU MPUMEHEHUH COOTBETCTBYIOUINX WHANBHAYAJIbHBIX TEPAIH.

Takum oOpa3oM, B HacTOsAIIEM U300pETEHUH MpeaokeHa Takxke komounamnus (1)
aHTUTEJNA, IPeJIaraeMoro B M300peTeHNH, YKa3aHHOT0 B HacTosAmeM onucanuu, u (II)
AHTUBUPYCHOTO areHTa, OMUCAHHOTO BbILIE.

KpaTkoe onucanue uepTexen

Huxe npencraBieHO KpaTKOe OMUCaHUE NMPUJIAaraeMbIx uepTexeil. Heprexu
npeaHa3HaueHbl At 0ojiee moapoOHOM HILTIOCTPALIMN HACTOSAIETO H300peTeHus .
OnHako OHU HUKOMM O00pa30M He HAINpaBJIEHBI HA OIPAHUYEHHE CYIIHOCTH
uzo0peTeHus.

Ha uepTexax nmokasaHo:

Ha ¢ur. 1 — mpeacTaBlieHHbIE B IpUMepe 2 NaHHbIe O KOHLEHTPAIUH
yenoBeveckux antuted FIuUAB MLNS (He3akpameHHbie kpyskku) u FIuUAB wt
(mpuMeHsieMoe JUIsl CpaBHEHHUS] aHTHUTEJIO, 3aKpalleHHbIe KPYKKH) B 00pa3max Mmia3mbl
Makak, n3mepeHHbie MmeTonoM ELISA, B TeueHne nepuoaa BpeMeHHU BILUIOTh 10 AHA 56,

Ha ¢ur. 2 — NpeACTaBJICHHbIE B IpUMepe 3 JaHHbIe O KOHLEHTPAIUH B TJIa3Me
FluAB_MLNS (xuBotHbie C90142, C90190), monyuennsie meTogom ELISA ¢
ucnoyib3oBaHueM antuTesna Kk CH2 mist KoJM4eCTBeHHON OIeHKH YPOBHS 00IIero

yejjoBeueckoro MAT uau cBsi3biBaHus aHTureHa HA ¢ LECJbIO ONIPEACICHUS

¢yukunonansHocTH MAT. Ha rpaduke npeacraBieHsl 00paboTaHHBIE METOOM
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JUHEWHOHN perpeccuu 3aBUCUMOCTH MEXAY KOJMYECTBEHHON OLIEHKOH ypOBHs 0011ero
yenoBeueckoro MAT u ypoHeM cBsi3biBaHusg HA st OTHEeNbHBIX )KUBOTHBIX B
BbIOpaHHBIE MOMEHTHI BpeMernu (nuu 1, 21, 56, 86 u 113);

Ha ¢ur. 3 — npencraBneHHbie B npuMepe 4 (A) naHHBIE O KOHIIEHTPALUU
yenoeyecknx aHtutes FIuAB MLNS u FluAB wt B Ma3kax u3 HOCa, H3MEPEHHbIE
metronoM ELISA u cTangapTH3oBaHHBIE OTHOCUTEIBHO conepkaHusi MoueBUHBI, U (b)
naHHBIe 0 Ouopacnpenenenun yenoBeueckux antutesa FluAB MLNS u FluAB wt B
BHJI€ BBIPAXXKEHHOTO B % COOTHOLIEHUs KOHLIEHTPALUH, CTAHIapTU30BaHHBIX
OTHOCHUTEJIbHO CO/IEPIKaHUsI MOUEBHMHBI, B Ma3Kax U3 Hoca U B miasMe. Huxe ykazaHbl
ID nHAuBUAYaNbHBIX JKUBOTHBIX U BapUAHT MPUMEHSIEMOr0 JIsl UHOKYJISILIUU
yenoseueckoro antutena (FluAB_ MLNS unu FluAB_ wt);

Ha ¢ur. 4 — npencraBieHHas B IpUMepe S 3aBUCUMOCTb OT BPEMEHHU
KYMYJSITUBHOTO M3MeHeHHs Beca Tena (BW) mermeit nuaun Tg32, koTopbIxX
obpadateiBanu nudo FluAB wt (manenu b, I', xpyxkn), nudo FluAB_MLNS (nmanenun
B, N1, kBanpatel) B no3e 1 mr/kr (manenu b, B, cepbie cumBousl) u 0,3 mMr/kr (manenau
I', [, cBeTsiO-cepble CUMBOJIBI), THOO OCTaBIsiIN O0e3 0OpaboTku (maHe s A,
TPEYTrOJbHUKH);, BCEX MBILIEH 3apakajlu UHTPaHa3aibHO BUpycoMm PRSE.
IIpencraBiieHbl aHHbIE AJI UHAUBUAYAJBHBIX JKMBOTHBIX, )KUPHON YEPHOU JIMHUEN
obo3naueHa cpenHsisi 3aBUcUMOCTh BW + SD. Yka3zaHo konnmdyecTBo ocobeii Ha
rpynmy. * p< 0,05, ** p< 0,01, *** p< 0,001 mpu cpaBHEHUHU TOJBKO C KOHTPOJIEM
(A), ° p< 0,05, °° p< 0,01, BO BCcex ciydasx Npu CpaBHEHUU ¢ 0OpabOTaHHBIMU
antutesom MEDI8852 :kuBOTHBIMU B COOTBETCTBYHOIIIME MOMEHTBI BPEMEHH, 2-
CTOPOHHUM AUCTIEPCUOHHBIN aHalu3 ¢ monpaBkoi boHpeppoHH A1 MHOKECTBEHHBIX
CpPaBHEHUI,

Ha (ur. 5 —mpencraBieHHbIE B IPUMEpPE 5 pe3ysbTaThl CpaBHEHUS %o
BBUKHBAEMOCTH 3apPa’KEHHBIX CaMLOB Mblleld TuHUU Tg32, KOTOphIX TUOO HE
noasepraiu odpaborke (MyHKTUPHAS JTuHUS), OO oOpadaTeiBanu 10301 1 Mr/kr
(neBast manenp) i go3oi 0,3 mr/kr (npasas nanens) FIuAB_ wt unu FluAB_MLNS.
*% p<0,01 nmpu cpaBHeHnn ¢ HeobpadboranusiMu MbimaMu (CTR) u oOpaboTanHBIMU
FluAB_MLNS B no3ze 0,3 mr/kr; °°° p<0,001 npu cpaBHeHUHu ¢ 00padbOTKOMH
FluAB_wt, norpanrossiii ananu3, Metonq Mauntesi-Kokcea;

Ha (ur. 6 — nmpeacTaBIeHHbIE B IpUMepe 5 NaHHbIE 00 YPOBHAX

HUPKYJIUPYHOIIUX UHBCHUPOBAHHBIX aHTUTECII. HpeI[CTaBJ'IeHbI UHAWUBUOYAJIBbHbBIC
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HupKyJIupyoomue ypoBHu (MKr/mi) ypoHsAX FIuAB wt (kpyxkn) u FluAB MLNS
(kBampaTsl), ”3MEPEHHBIE B CBIBOPOTKE MbIIIeH HENOCPEACTBEHHO 10 (neHb 0) u uepes
6 nHell nmocie 3apaxeHuss. CTonOMKaMH MOKa3aHbl cpenHue 3HaueHus £ SD;

Ha (ur. 7 — cxema IniaHIieTa, ONMcaHHas B npuMepe 6, KOTOPYIO HUCIOJIb30BAJIH
B aHANW3€ HEUTpaJu3aluu in vitro,

Ha (ur. 8 — mpencTaBieHHbIE B IpUMepe 6 JaHHBIE O HEUTpaTU3YIOLIeH
aktuBHOCTU FIuAB_MLNS 1 ocenpTamuBupa nNpu UX UHIAHUBUIYAJIBHOM NMPUMEHEHUHU
B OTHOLIECHUU WH(eKunu, Bei3biBaeMoi Bupycom HIN1 (A, B) u H3N2 (b, I');

Ha ¢ur. 9 — npencraBieHHbIe B IpuMepe 6 qaHHbIE 00 00beIMHEHHOM
HerTpanusyrmed aktuBHocTH FIuAB__MLNS u ocenpTaMuBHpa B OTHOIIEHUH
uH(pexkuu, Boi3siBaeMoii Bupycom H1 (A) u H3 (b). JlanHbIe npeacTaBiIeHbI B BUIE
OTHOCHUTEJIbHBIX YPOBHEH MHruOMpoBaHus BbI3biBaeMoil Bupycamu HIN1 (A) u H3N2
(B) napexunun na MDCK-knerkax, oOycnosnenusix FluAB MLNS mnpu ero
UHAUBUAYalbHOM npuMeHeHnd u FluAB MLNS B koMOHWHAIIUK C B3ATHIM B
reTePOMOJISIPHBIX KOHLEHTPALUSIX OCENbTAaMUBUPOM. JlaHHBIE IPEACTABIEHBI B BUAE
cpenHero 3HaueHus £ SD, MONYyYEHHBIX 110 TPEM MMOBTOPHOCTAM, KAXKAYIO
NOBTOPHOCTBH MOJYyYau C UCIIOJIb30BAHUEM TPEX HE3aBHUCUMBIX KYJbTYpPaJbHbBIX
IJTAHIIETOB,

Ha ¢ur. 10 — onucanHble B npumepe 6 rpaduku MeanaHHoro spdexra
komOunanuit FluAB MLNS u ocensramuBupa. [IBa coeiMHEHUsI CEPUIHHO Pa3BOAMIH
B YKa3aHHBIX MOCTOSIHHBIX COOTHOIIEeHUsX U gobasysin k MDCK-knetkam,
3apakeHHbIM Jub0 mrammoMm H1 Bupyca (A), nubo mrammom H3 Bupyca (b).
[IpencraByieHbl TakKe 3HAUYCHUS, TTOJTYUYCHHbIE MTPU MCIOJb30BAHUU BBIOPAHHBIX
KOMOMHAUMH B HEMOCTOSIHHBIX cooTHOmEHUsAX (NCR);

Ha ¢ur. 11 — nmpencraBieHHble B IpuMepe 6 JaHHbIE 0 KOMOMHAITMOHHBIX
UHIeKcax, xapakrepusyrmux neiicrsue FlIuAB MLNS u ocenbTamuBupa B
oTHomeHuH BbI3biBaeMoil BupycoM HIN1 nndexkuun. Toukn npencraBiasroT codoit
dakTUUECKHE SKCIIEPUMEHTAJIbHbIC 3HAUEHHUS, TOJIYIYEHHBIE MTPU YKa3aHHBIX
NOCTOSIHHBIX COOTHOIIEHHUSIX, COOKY YKa3aHa 00beqUHEHHAs! KOHLEHTPALUs
KOMOWHALMH JIEKAaPCTBEHHOE CPENCTBO - JIEKAPCTBEHHOE CpeACcTBO. [IyHKTUPHBIMH
KPHUBBIMH ITOKa3aH MPeACKa3aHHbIiI KOMOWHAIIMOHHBIA HHIAEKC BO BCEM HAaNa30He

JNIEUCTBUS,
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Ha ¢ur. 12 — onucaHHble B npuMepe 6 JaHHbIE 0 KOMOMHAIIMOHHBIX HHAEKCAX,
xapakrepusyromux aeificteue FluAB MLNS u ocenpramuBrpa B OTHOIIEHHUH
BbI3bIBaeMoit Bupycom H3N2 undexnuu. Touku npeacraBisaoT coOoi pakTudeckne
5KCIEPUMEHTAbHbIE 3HAYEHUs, TOJyYEeHHbIE IIPU YKA3aHHBIX MOCTOSHHBIX
COOTHOULIEHHUSIX, COOKY yKa3aHa 00beJUHEHHAs] KOHI[EHTPAalUsi KOMOUHALIUH
JI€KapCTBEHHOE CPEACTBO - JIEKAPCTBEHHOE CpeACTBO. IIlyHKTUPHBIMU KPUBBIMU
NOKa3aH MpeacKa3aHHblii KOMOWHAIIMOHHBIM UHIEKC BO BCEM THAaINa30He NEeHCTBUS,

Ha ¢ur. 13 — onurcaHHble B IpuMepe 6 U3000J0TpaMMBbl, XapaKTEPU3YIOLIHE
nericrBue komObuHanuii FluAB_ MLNS-ocenpTaMuBHp B OTHOIIEHUHU BbI3BIBAEMOM
BupycoMm HIN1 uadexunn. Toukamu obo3nauenbl 3HaueHus 1Cso, IC75 1 ICop st
koMmOuHauuit FluAB_ MLNS-ocenpTaMuBUP NPU Pa3JIUUHBIX MOCTOSHHBIX
COOTHOMEHUsIX. {15 KaKJOH SKCIIEPUMEHTAJIbHON TOYKH yKa3aHa oObeTMHEHHAS
KOHL[EHTpaLus;

Ha ¢ur. 14 — onrcanHble B IpuMepe 6 300010TPaMMBbI, XapaKTEPHUIYIOLINE
nericrBue kombuHanuii FluAB MLNS-ocensTaMuBHp B OTHOIIEHUHU BbI3bIBAEMOMN
BupycoMm H3N2 nadexunn. Toukamu obo3naueHbl 3HaueHus 1Cso, IC75 u ICog muist
komOuHauuit FluAB MLNS-ocenpTaMuBUpP NPU Pa3JIUYHBIX TOCTOSHHBIX
cooTHOMmEeHUsIX. [l KaxkJoH SKCIIePUMEHTAIbHON TOUKHM yKa3aHa oObeAMHEHHAs
KOHLEHTpaLus,

Ha ¢ur. 15 — npencTaBieHHbIe B IpuMepe 6 JaHHbIE O HEUTpaNIu3yromen
aktuBHOCTH FIuAB MLNS 1 3aHaMuBupa NpU UX WHAUBUAYAIbHOM NPUMEHEHUH B
oTHomeHun nHpekuu, BoizbiBaeMoit Bupycom HINT (A, B) u H3N2 (b, IN);

Ha ¢ur. 16 — mpencraBieHHbIe B IpuMepe 6 1aHHbIe 00 00bEAUHEHHON
HenTpanusyrmed aktuBHOCTH FIuAB_ MLNS u 3aHaMuBUpa B OTHOLIEHUHU
uH(pekuu, Boi3siBaeMoil Bupycom H1 (A) u H3 (b). JlanHbIe npeacTaBiIeHbl B BUIE
OTHOCHUTEJIbHBIX YPOBHEH MHrHOMpoBaHUs BbI3biBaeMoil Bupycamu HIN1 (A) u H3N2
(B) napexunu MDCK-knetok, odycnosinennoro FluAB MLNS npu ero
UHAUBUAYalbHOM npuMeHeHnd u FluAB MLNS B koMOMHAIIUK C B3ATHIM B
reTepOMOJIPHBIX KOHLEHTPALUsIX 3aHAaMUBUPOM. JlaHHBIE PEeACTaBIEHbl B BUJE
cpenHero 3HaueHus + SD, moay4eHHBIX 110 TPEM MOBTOPHOCTAM, KaXAYIO
MOBTOPHOCTD MOJy4Yaiu C HCIOJIb30BAHUEM TPEX HE3aBUCHUMBIX KYJIbTYpPalbHBIX

TJIAHIIETOB;



10

15

20

25

30

-63 -

Ha ¢ur. 17 — onucanHble B mpumMepe 6 rpaduku MmenunanHoro 3¢gdexra
komOuHaunu FluAB MLNS u 3anamuBupa. /[Ba coennHeHNs1 CEpUHHO Pa3BOAUIH B
yKa3aHHBIX MTOCTOSIHHBIX COOTHOWIEHUAX U no0aBisanu K kietrkam nuaud MDCK,
3apakeHHbIM 1100 mrTamMmmoM Bupyca H1 (A), nubo mrammom Bupyca H3 (Bb).
IIpencraBieHbl TAK)Ke 3HAYEHHUsI, TOJTYYEHHBIE ITPU UCIIOJb30BAHIH BbIOPAHHBIX
KOMOMHALMH B HEMOCTOSIHHBIX cooTHOMEeHus X (NCR);

Ha ¢ur. 18 — mpexncraBieHHbIe B IpuMepe 6 JaHHbIE 0 KOMOWHAIIMOHHBIX
uHIeKkcax, xapakrepusywmux neiicrsue FluAB MLNS u 3aHaMuBUpa B OTHOIIEHUH
BbI3biBaeMoit BupycoM HIN1 unnpexnuu. Touku npeacTaBiasoT coOoi pakTHUIECKHE
SKCIEpUMEHTabHbIE 3HAUEHUs, NTOJyYeHHbIe IPU YKa3aHHbBIX MOCTOSIHHBIX
COOTHOIIEeHHsX, COOKY yKa3zaHa oObeNMHEeHHAs: KOHI[EHTPaIus KOMOWHAINY
JIEKapCTBEHHOE CPEACTBO - JIEKAPCTBEHHOE CpeACTBO. IIyHKTUPHBIMU KPUBBIMU
NOKa3aH MpeaCcKa3aHHbIiI KOMOMHAITMOHHBIA HHAEKC BO BCEM HUaNa30He NEeHCTBUSA,

Ha ¢ur. 19 — onucaHHbIe B IpuMepe 6 TaHHbIE O KOMOWHAIIMOHHBIX HHAEKCAX,
xapakrepusyromux FluAB MLNS u 3aHaMuBUpa B OTHOLIEHHUH BBI3BIBAEMOI BUPYCOM
H3N2 nH(pexunu, nonyyeHHble COTIACHO MPOLEAYpe, ONUCAHHON B npumepe 6. Touku
NPEACTABIAIOT COOOH (paKTUUECKHE SKCIEePUMEHTAJbHbIE 3HAUEHHS, IOJIYIEHHBIE NTPU
yKa3aHHBIX ITOCTOSIHHBIX COOTHOLIEGHUAX, COOKY yka3zaHa 0ObeJUHEHHAas
KOHIIEHTpanus KOMOMHALMY JIEKAPCTBEHHOE CPEACTBO - JIEKAPCTBEHHOE CPENICTBO.
ITyHKTUPHBIMH KPUBBIMH MOKa3aH NMpeACcKa3aHHbI KOMOMHAIIMOHHBII HHIEKC BO BCEM
Iuarna3oHe NEeNCTBUS,

Ha ¢ur. 20 — onKrcaHHbIe B mpuMepe 6 H3000J0TPaAMMBI, XapaKTEPU3YIOIIHE
nevicrBue komOuHanuii FluAB_ _MLNS-3aHaMUBUDP B OTHOIIEHUH BBI3BIBAEMOI
BupycoM HIN1 undexkunu. Toukamu o603Hauenbl 3Hauenus 1Csg, [C7s u ICoo muist
koMmOuHauuit FluAB MLNS-3aHaMuBHp TPU pa3IUYHbIX TOCTOSHHBIX COOTHOUIEHUSX .
JUist KaXXKaol SKCIepUMEHTAIbHOW TOYKHM yKa3aHa OObeIMHEHHAs KOHIIEHTPALHs,

Ha ¢ur. 21 — onrcaHHbIe B mpuMepe 6 N3000JOTPaMMBI, XapaKTEPU3YIOIIHE
nericrBue komObuHanuiit FluAB_ _MLNS-3aHaMuBHUp B OTHOIIEHUH BBI3BIBAEMOM
BupycoM H3N2 undexkunu. Toukamu o603HaueHbl 3HaueHus 1Csg, IC7s u ICoq muist
komOuHaumiit FluAB MLNS-3aHaMuBHp NP pa3IUYHbIX MOCTOSHHBIX COOTHOLIEHHSX.

JInst KaXKaol SKCIepUMEHTAIbHOW TOYKHM yKa3aHa OObeINHEHHAs] KOHIEHTPALHS,
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Ha ¢ur. 22 — npeacraBieHHbIE B IpuUMepe 6 NaHHBIE O HEHTpPANHU3YIOIIei
aktuBHocTU FIuAB MLNS u 6anokcaBupa npu UX MHAUBUIAYAJIbHOM IIPUMEHEHHUH B
oTHomeHuN nHpekuu, BeizbiBaemMoil Bupycom HINIT (A, B) u H3N2 (b, I);

Ha ¢ur. 23 — npeacraBieHHbIe B IpuMepe 6 gaHHbIE 00 0OObEeAMHEHHOM
HelTpanusywmen aktuBHocTH FIuAB  MLNS u 6anokcaBupa B OTHOIIEHHH
uH(pekuu, Boi3siBaemoii Bupycom H1 (A) u H3 (b). JlanHble npeacTaBieHbl B BUAE
OTHOCHUTEJIbHBIX YPOBHEH MHrHOMpoBaHus Bbi3biBaeMoil Bupycamu HIN1 (A) u H3N2
(B) nunpexunu MDCK-knetok, odycnosinennoro FluAB_MLNS npu ero
UHAUBUAYalbHOM npuMeHeHnd U FluAB MLNS B koMOMHAIIUK C B3ATHIM B
reTepOMOJIIPHBIX KOHLEHTpALUsIX OallokcaBUpOM. J[aHHBbIE NpenCTaBIEHbI B BUE
cpenHero 3HaueHus + SD, moay4YeHHBIX 10 TPEM IMOBTOPHOCTAM, KaXAYIO
MOBTOPHOCTD MOJIyYau C HCIIOJb30BAHUEM TPEX HE3aBUCUMBIX KYJIbTYpajJbHbIX
NJIAHIIETOB,

Ha Qur. 24 — onucaHHbIe B IpuMepe 6 rpadpuku MmeguaHHoro 3¢ dexra
komOunaunu FluAB MLNS u 6anokcasupa. J[Ba COeTMHEHUS CEPUITHO PAa3BOIUIH B
yKa3aHHBIX MMOCTOSHHBIX COOTHOMEeHUsX U nodasisiin k MDCK-kieTkawm,
3apakeHHbIM JuO0 mramMmmoMm Bupyca H1 (A), nubo mrammom Bupyca H3 (Bb).
IIpencraBieHbl TakKe 3HaUYCHUS, OJTYUYECHHbIE ITPU MCIIOJb30BAHUN BBIOPAaHHBIX
KOMOMHaLUMi B HENoCTOsiHHbIX cooTHOmEHUAX (NCR);

Ha ¢ur. 25 — onucaHHbBIE B IpuMepe 6 NaHHbIE 0 KOMOMHAIIMOHHBIX UHAEKCAX,
xapaktepusyromux FluAB MLNS u GanokcaBupa B OTHOLIEHHH BbI3bIBAEMOM
Bupycom HIN1 urdpexunu. Touku npencTapisitor coboii pakTuueckue
SKCIEpPUMEHTabHbIE 3HAUEHUS, MTOJyYeHHbIE IPU YKa3aHHBIX MOCTOSHHBIX
COOTHOIIEeHUsX, COOKY yKa3aHa oObeNMHEeHHAs] KOHIEHTPALUsl KOMOWHALINU
J€KapCTBEHHOE CPEACTBO - JIEKapCTBEHHOE cpencTBO. [IyHKTUPHBIMU KPUBBIMHU
NOKa3aH MpeaCcKa3aHHbIii KOMOMHAMOHHBIA HHAEKC BO BCEM AUANa30OHe NEeHCTBHS;

Ha ¢ur. 26 — onrcaHHbIe B mpuMepe 6 n3000JI0TPaMMBbI, XapaKTEePU3YIOIIHE
nericrBue komObuHanuii FluAB_MLNS-6anokcaBup B OTHOLIEHUH BBI3BIBAEMOT
BupycoM H3N2 undexkunu. Toukamu o603HaueHbl 3HaueHus 1Csg, IC7s u ICoq muist
koMmOuHaunit FluAB MLNS-6anokcaBup npu pa3audHbIX TOCTOSHHBIX
COOTHOMEHUsX. I KaXXKJOH SKCIEPUMEHTAJbHON TOYKHU yKa3aHa oObeMHEHHAs

KOHLCHTpAU U,
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Ha (ur. 27 — nmpeacTaBleHHbIE B IPUMepe 7 JaHHBIE O CBSI3bIBAHUU
yenoseueckoro FcRn B pactBope ¢ ummobunuzosanubiM FluAB MLNS (cepas
muHus) unu FlTuAB_ wt (4epHast muHMs), MOJNyYeHHbIE ¢ MOMOINbI0 cucteMbl Octet mpu
pH=6,0 (A) unu pH=7,4 (b). MomenT Bpemenu O ¢ npeacrasisieT cOOOH MOMEHT
BPEMEHHU, B KOTOPBIH OCYIIECTBJISIIN Mepexo OT ucxoaHoro Oydepa k Oydepy,
coaepxamemy denoedeckuii FcCRn. MomeHnT Bpemenu 420 ¢ (cepast NyHKTHPHAsI
BEePTHKAJIbHASI JIUHHUS) MPENCTABIsIeT COOO MOMEHT BPEMEHH, B KOTOPBIN
OCYIIECTBJISLIH MEePEX0 Ha «KIyCTOoW» Oydep mpu cCOOTBETCTBYIOIEM 3HaueHuu pH.
IMpodunm acconmanny 1 THCCOUMALUNA U3MEPSIH B PEAJTbHOM BPEMEHHU C TTOMOIIBIO
Octet RED96 (pupma FortéBio);,

Ha ¢ur. 28 — mpexncraBieHHble B mpuMepe 9 nanHeie 00 ypoBHsix ADA-orBera,
u3MepeHHbIx ¢ nomoupio ELISA, npegHasHaueHHOTO AIsi OOHAPYIKEHHUS MBIIIHHOTO
IgG x nexapcTBeHHOMY Tipenapaty (A; CTOJIOUKU MPENCTABISIOT COOOU CpenHee
3HaueHne = SD must rpynnbel 00paboTKM); U pe3yIbTaThl KOPPEIALHOHHOTO aHAN3a
(b) Mexnay ypOBHSIMHU LUPKYJHUPYIOIIEro yeaoBedeckoro IgG, nsmepenHbimu uepes 14
nHel mocie 1.v. uHbekuuu (och X), 1 ADA-CUrHanOM NPUCYTCTBYIOLIUM B 3TOT XKe
caMblii MOMEHT BpeMeHH (och Y). Il cTaTUCTUYECKU 3HAYMMBbIX BEJIMUYUH YKa3aH
HernapameTpuueckuii koapuuueHt koppemsiuun Cnupmana,

Ha ¢ur. 29 — npencrasnenHsie B npuMmepe 10 nanaeie 00 ypoBHax ADA-orBera
nocJje noakoxHou (s.c.) uabekunu aub6o FIuAB MLNS, nu6o FluAB_wt. Jlanubie
npencrtasiensl B Buae ADA-curnana (OI1 npu 450 HM), oOHapyKeHHOTO Hepes 3
HEeJeJIU TOCJe S.C. MHBEKIUH B KaXKJOM HHIUBUIYAJbHOM 00pa3ie ChIBOPOTKH
(n=5/rpynmny), npeaBapuTeabHO pa3BeneHHoM B 3@P B cootHomenuu 1:25 u 3aTtem
MOJABEPTHYTOM 5-KpPaTHOMY CEPUITHOMY pa3BEAECHUIO.

IIpumepsl

Hwxe npencraBieHbl KOHKPETHBIE TPUMEPBI, HITIOCTPUPYIOLINE PA3JIHIHBIC
BAPUAHTHI OCYIIECTBJIEHHS U acrekThl n3o0pereHus. OnHako 0ObeM HACTOSIIETO
N300peTeHNs] He OTPAHUYNBAETCS KOHKPETHBIMU BapUAHTAMH OCYINECTBICHUS
n300peTeHus], IPENCTABICHHBIMU B HaCTOsAIEeM onucaHuu. ONuCaHHbIE HIXE
npoueaypsl ¥ MPUMEpPHI IPUBEAEHBI 7151 O0Jiee ICHOTO MOHNMAaHHS HACTOSIIETO
M300pETEeHUs U OCYLIECTBICHHS €ro Ha MPAaKTUKE CIEeUaJINCTAaMH B TaHHOH o0yacTu.
OnHako 00BeM HaCTOSIIEro H300pEeTEHNs] HE OTPAHUYNBAETCS MPUBEACHHBIMH B

Ka4eCTBEC MMPpUMEpPa BapuaHTAMH OCYLICCTBICHUA I/1306peTeHI/I$I, KOTOPBIC CICAYET
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pacCMaTprUBaTDh TOJIBKO B KA4YCCTBE I/IJ'IJ'II'OCTpaL[I/Iﬁ OTACJIBbHBIX ACIIEKTOB I/I306peTeHI/I$I
u CHOCO6OB, KOTOPBIC ABJIAIOTCHA (1)YHKLII/IOHaJ'IbHO OKBHUBAJICHTHBIMHU B paMKax
I/I306peTeHI/IH. @dakTHUECKH HAa OCHOBE NPpUBCACHHOI'O BBIIIEC ONMUCAHUA, IPUJTIATra€MbIX
yepTeKei U MPUBEAEHHBIX HUKE MPUMEPOB CIeLHATNCTaM B JaHHOUW 001acTu
IOJDKHBI CTATh OYEBUIHBIMHU Pa3JUYHbIE MOIU(PHUKALNN TIOMUMO T€X, KOTOPBIE
NpeaCTaBlIeHbl B HACTOSIIIEM ONUCaHUU. Bee Takue MonqudUKauy MOAMATA0T MO
00beM mpusiaraemMoii GopmMysibl H300peTeHUS.

IIpumep 1: be3onmacHOCThL U MEPEHOCUMOCThL AHTHUTEJIA, IPEAJAraeEMOr0 B

HAaCcTOAIIEM I/1306[)6T6HI/II/I, JJIA MaKaK NMHOMOJITYC

PaspabaTbiBanu U Moay4aaud aHTUTENO, IpeajaraeMoe B HaCTOSIIEM
uzobperenun, conepxkaimee (I) mocnenosarensuoctu CDR, npeacrasnennsie B SEQ
ID NO: 1 -6, u (II) e mytaunuu M428L u N434S B KOHCTaHTHBIX 00JIaCTAX
TSDKENBIX 1ernei. bonee kOHKpeTHO, aHTUTENO comepkuT (1) mociaenoBareapbHOCTD
BapuabenbHOU obnactu Tskenol uenu (VH), npencrasiennyio B SEQ ID NO: 7, u
NOCJIEI0BATEIbHOCTD BapuadenbHOH obnactu nerkoi nenu (VL), npencraBieHHYIO B
SEQ ID NO: 8; u (II) nBe mytaunu M428L u N434S B KOHCTaHTHBIX 00JIaCTIX
TsoKeNbIX nernei. Eme 0onee KOHKPETHO, aHTUTENO COAEPIKUT TSIKENYIO LeNb, KOTopas
MMeeT aMUHOKHUCJIOTHYIO MOCJIEeN0BATENbHOCTD, npencrasieHHyo B SEQ ID NO: 9, u
JIETKYI0 LieTb, KOTOpas UMeeT aMHUHOKHCIIOTHYIO IOCIeI0BATENbHOCTD,
npeacrtasieHHyo B SEQ ID NO: 10. Yka3zaHHoe aHTUTENO 0003HAYEHO B HACTOSIIIEM
onucanuu kak «FluAB MLNS».

Jlnst cpaBHeHUs1 ucnoyib3oBainu antutesno «FluAB_ wty, koTopoe oTindaercs OT
antutena «FluAB _MLNS» Tonbko TeM, 4TO He conepkuT ae mytanuun M428L u
N434S B KOHCTaHTHBIX 00JacTsIX TsKeNbIX Henel. Takum oOpa3zom, mpuMeHsieMoe s
cpaBHeHus aHTUTENO «FIUAB_ Wt» comep:XuT TS Kenyro 1elnb, KOTOpask UMeeT
AMUHOKHCJOTHYIO MOCJEN0BAaTENbHOCTD, peacrapieHny B SEQ ID NO: 11, u
JETKYI0 LeTb, KOTOpas HMEeeT aMHHOKHUCIOTHYIO MOCIEI0BATENbHOCTD,
npeacrasiaeaHyo B SEQ ID NO: 10.

BBoaunu nyTeM OIHOKpPATHON BHYTPUBEHHOW 60-MuUHYyTHOW MHpY3un 1ub0
FluAB_MLNS, mu6o FlIuAB_ wt B 1o3e 5 Mr/kr B o0beme 2,5 MII/KT, HCIIONB3Ys 11O
TPU CAaMKHU Makak nquHomonryc (Macaca fascicularis) na Tectupyemyto rpynmny. Kposb
WU MOYY JUJIsl KJIMHHYECKOTO XMMUUYECKOTO M T'€MaTOJIOTHYeCKOro aHAJM30B

coOupanu 10 BBEOEeHUs N03bl U B MHU 7 1 21 mocje BBeAeHUS JO3bI.
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ITocne BBenenus nudo FluAB MLNS, nu6o FlIuAB wt B no3e 5 mr/kr nyrem 60-
MUHYTHOHM BHYTPHUBEHHON MH(PY3UU OCYLIECTBISIH TIIATEIbHBIH MOHUTOPUHT
COCTOSIHMS 3[JOPOBbsl U B€Ca CAMOK MAaKaK LIMHOMOJITYC U PEryJsipHO NOJy4Yalu
oOpa31pl KpOBU U MOUH. HUKaKUX HeXKeNaTeNbHbIX SIBIEHHH — OTJIUYHBIX OT
reMaToOMBbl uepe3 24 4 U 3pUTPOAEPMHU Yepe3 3 NHA MOCJie BBEAECHUs JO3bl B MECTE
MHOKYJISIUH Y HEKOTOPBIX KUBOTHBIX — HE ObUIO OOHAPYKEHO MOCJe BHYTPUBEHHON
WHOKYJISILUK aHTHUTE]. Bce JKMBOTHBIE, KaK MPaBHIIO, ObLIM 31OPOBBI, Y HUX
0oOHapy»XeHO HOpPMAaJbHOE MOTJOUEHHEe KOPMa, U OHH B LIEJIOM HUMEJH
MOJIOKUTENbHBIN MPUPOCT Beca Tela B TeUeHue s3kcrnepuMenTa. Knunuueckue
XUMHUYECKHe, FreMaTOoJOrnueckue napaMeTphbl U pe3ybTaThl aHAJIN3a MOYM OKa3aJucCh
HOpPMaJIbHBIMHU 4epe3 7 qHel unu 21 geHpb nociae A03UPOBAaHUS IPU CPABHEHUHU C
aHaJgu3aMu 00pa3LoOB, MOJYYEHHBIX A0 BBEICHUS O3B

B nenom, onrokpatHas BHyTpuBeHHas nHpy3us nudo FluAB_MLNS, nubo
FluAB_wt makakaM HUHOMOJTYC HE HHAYLMPOBAJa HEeKEJIaTEIbHBIX SIBICHUH U B
L[€JIOM XOPOIIO MEPEHOCUIACH.

IIpumep 2: OnpeneneHue KOHLUEHTPAUUUA U hapMaKOKUHETUUYECKUX

XAPAKTCPUCTHUK B IMJIa3MeE

I{enbro mpeaCTaBIEHHBIX 3KCIEPUMEHTOB OBLIO ONpeneleHne KOHIEHTPAIuH,
YCTaHOBJIEHHE BPEMEHH MOJYXXU3HU U CPaBHEHUE (papMaKOKMHETHYECKUX [TapaMeTpOB
antutesna FlIuAB _MLNS, npennaraeMmoro B HaCTOsIIIeM HU300pETEHUH, C
COOTBETCTBYKILIUMHU XapaKTEPUCTUKAMHU IIPUMEHAEMOTO AJIsl CPABHEHUs aHTUTENA
FIuAB_wt B mna3me mociie OJHOKPATHOW BHYTPUBEHHON MHBEKIUU.

Ilepen no3upoBaHuEM KMBOTHBIX TECTUPOBAJIHU B OTHOIIEHUHN OTCYTCTBUS Y HUX
(HeraTHBHbBIC JKMBOTHbBIC) CIIEUH(UUESCKIX JJIsI TPUITIA AHTUTEN C UCTIOJb30BAHHEM
OOT-UMMYHOCBs3bIBaHUsS. CEepONO3UTUBHBIX KMBOTHBIX HCKJIOYAIHN U3 OMBITA,
MOCKOJIbKY HaJluuMe paHee CyLIeCTBYIOLero HMMyHHUTETa MOXKET BJIUATH Ha
pe3yabpTaThl TecTa. KpoMe TOro, HCKIOYaIN KUBOTHBIX Y KOTOPBIX Pa3BUJICS OTBET B
BHUJI€ AHTHUTEN K JeKapcTBeHHOMY mpemnapaty (ADA).

BBongunu nyrem onHOKpaTHON 60-MUHYTHOH BHYTPUBEHHON MH(Y3UU MI/KT
mn6o FluAB_MLNS, nmu6o FluAB_wt B no3e 5 B o0beme 2,5 MiI/Kr, HCTIONB3Ys MO TPU
CaMKH{ MaKak IIUHOMOJITYC Ha TecTupyemy rpynny. Kposs cobupanu B mpoOupkwu,

conepxamue no nosuposanus KoEDTA, n oOpabareiBanu niist moaydeHUs! MIa3Mbl
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171 TeCTUpPOBaHus (papMaKOKMHETUKH depe3 mpumepHo 1, 6, 24, 96, 168, 504, 840 u
1344 yaca (u) mocyie BBEAEHHS JO3BI.

KoHueHTpanuw aHTUTEN B MJa3Me Onpeaensanu in vitro ¢ nomoumbro ELISA-
aHanu3a. B nenom, merox coctosin B cienyromem: antured IAV-HA (anturen Oenka
remarrmotTuHuHa Bupyca rpunna A HIN1 A/California/07/2009 (¢ His-meTkoit);
¢upma Sino Biologicals) paszBoaunu 1o koHueHTpauuu 2 Mxr/mia B 3®P u 25 mxn
n00aBISIN B IVHKH, PACIIOJOKEHHBIC HAa Y2 MJIOMAIN IOCKOJAOHHOTO 96-TyHOYHOTO
mnanmera A ELISA, nns cencubunusanuu B Teuenue Houu nipu 4°C. Ilocne
CEHCUOMIM3aLMH TJIAHIIEThl TPOMBIBAJIU NBakKAbl 0,5-kpaTHbM 3@P, 1ONONIHEHHBIM
0,05% TruH 20 (MPOMBIBOYHBIN PacTBOP), HCTIOJIB3YsI ABTOMATHYECKOE MPOMBIBOUYHOE
yctpoiictBo mist ELISA. 3atem nnanmersr 610KkupoBaiu, uenoiab3ys 100 MK/ IyHKY
3@P, nononuenHoro 1% BCA (Onokupyrouuii pacteop), B TedeHue 1 4 npu
komHaTHOU Temmepatype (KT), a 3atem npombiBanu naskasl. OOpa3ibl mia3mMbl
nentpudyruposanu npu 10000 g B reuenue 10 mun npu 4°C u 3aTem pa3Boaunu (B
coorHomeHun 1:10, a 3arem 1:30) no noctuxeHuss KOHEYHOro pa3seaeHus 1:300 B
OJIOKHPYIOIEM PacTBOpe B 96-TYHOUHBIX IUIAHLIETAX IJISI KYJIbTYPBhI KJIETOK.
TectupoBanHoe MUHHUMaNbHOE pa3eneHue (1:300) nmuazMel Makak, IPUMEHSBLIEECS
IJIs1 KOJTMYECTBEHHOW OLIEHKH, FapaHTHPOBAJIO, UYTO «3(PPexT MaTpuLb» ObLI
HE3HAYUTEJIbHBIM. 3aTeM 00pa3ibl MOABEPTalu CEPUHHOMY pa3BeIeHUIO B
COOTHOIIEHUH 1:2 B TpeX MOBTOPHOCTSX IJIsl MOJyUYE€HUs B LeJoM 12 pasBeneHuil.
AHanoru4HbeIM 00pa3oM MPHUTOTABINBAIN CTAHAAPTHI A KAXKIOTO MOJJIEXKAIIEeTo
TECTUPOBAHUIO aHTHUTEJA MOCPEACTBOM pa3BeNeHuUs aHTUuTea B cooTHomenuun 1:300 no
MOJIyYEeHUsI KOHIEHTPAUU | MKI/MJ B MyJie MPeaBapUTEIbHO HHOKYJIHPOBAHHOM
NJIa3Mbl U3 BCEX TECTHUPYEMBIX )KUBOTHBIX, UMUTHPYSI MAaTPULy TECTHUPYEMBIX
o0pa3uoB. 3aTeM CTaHAAPTHI MOJBEPTraInd CEPUHHOMY Pa3BEIEHUIO B COOTHOIIECHUH
1:3 B OIOKHpYIOIIEM PacTBOpE B TPEX MOBTOPHOCTSX IS MOJYy4YeHHUs B 1ejaom 12
pasBeneHuii. Jlo0ausanu 25 MK NOJYUYEHHBIX 00Pa3I0OB MM CTAHAAPTOB K
CEHCHUOMIN3UPOBAHHBIM remMarrmroTHHUHOM (HA) nyHKkam 1 mHKyOHMpOBaau B TEUECHHUE
1 9w mpu KT. ITocne yeTbipex MPOMBIBOK JOOABIISIH JJII A€TEKIIUH 1O 25 MKJ Ha
JYHKY KOo3bero anTudenosedeckoro IgG, konrsroruposannoro ¢ HRP (AffiniPure
F(ab'),—¢pparment, Fcy—dpparment cneuundpuyeckuii; pupma Jackson
ImmunoResearch), pa3senennoro B OiokupyromeM pactTsope B cootrHomennu 1:5000

(xoneunas koHueHtpanus 0,16 mxr/mn), u uakyouposanu npu KT B redenne 1 4.
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ITocne yeThIpex MPOMBIBOK MJIAHIIETHI MPOSIBISUIIN, 100aBisis 40 MKJI Ha JIYHKY
cybctpara SureBlue TMB (pupma Bioconcept). ITocne nnkydanuu B Teuenune ~7-20
muH npu KT, korna nserHas peakuusi gocruraia miaaro (max OIIl ~3,8), nobasmusinu 40
Mk 1% HCl Ha nyHKY 1151 npekpameHust peakuuu u u3mepsuin abcopouuro npu 450
HM C TIOMOIIBIO CIeKTpodOoTOMETpa.

Jns onpeneneHuss KOHIEHTPALMU aHTUTEN B I1a3Me HUHOMOJITYC CTPOMIIH
rpaduk 3aBucumoctu BeauduH OIl, mony4yeHHBIX Ha OCHOBe pe3ynbTatoB ELISA, or
KOHI[EHTPALUU C MOMOIIBIO MporpaMMHoro obecneuenus Gen5S (pupma BioTek).
IIpuMeHsANN HEMUHENHYIO MOATOHKY KPUBOM, UCIOJb3Ysl MOAEIb C IEPEMEHHOU
KPYTH3HOW HAKJIOHA, YeThIpe napameTrpa u ypasuenue: Y=(A-D)/(1 + (X/C)"B) + D).
Benuuunsl OIT pazBenennii o0pa3oB, KOTOPbIE HAXOAUJIHUCH B MPEICKA3yeMOM
AHUana3oHe aHaJIu3a CTAHAAPTHONW KPUBOW — IO AAHHBIM, MOJY4YE€HHBIM B
YCTaHOBOYHOM 3KCIEPUMEHTE C UCIOJB30BAHHEM O00Pa3LOB AJIsl KOHTPOJISI KAYECTBA B
BEpXHEM, CPEAHEM WJIM HU3KOM AHana3oHe KPUBOIl — UHTEPHOIUPOBAIU AN
KOJINYECTBEHHON OLIEHKH 00pa3oB. 3aTeM ONpeaessaii KOHIIEHTPAIUIO aHTHTEN B
ria3Me, YUUThIBas KOHEUHOe pasBeneHue obpasua. Ecnu Gonee oqHON BENTUYHUHBI
pasBeneHus obpasla HaAXOJUIJIOCh B JINHEHHOM JUara3oHe CTAaHJAPTHON KPUBOMH, TO
HCIIONIb30BAJIN CpelHee 3HaUeHHe 3TUX BenuunH. Papmakokunernyeckue (PK)
nanHble aHanu3uposaiau ¢ nomoubio WINNONLIN NONCOMPARTMENTAL
ANALYSIS PROGRAM (8.1.0.3530 Core Version, mporpaMmmHoe obecrieueHue
Phoenix, ¢pupma Certara) ¢ HCIIOJNIb30BAHHEM CIIEIYIOLINX YCTAHOBOK: MOJEIb:
JaHHBIE JUJIS TJIa3Mbl, BBEIEHUE MyTEeM MOCTOSHHOW MH(PY3UH;, KOJTHYECTBO HE
OTCYTCTBYKOIIUX JaHHBIX: 8; HHTEepBaJ ycToMunBoro cocrosgnus Tau: 1,00; Bpems
BBeaeHus no3bl: 0,00; ypoBeHb 103bI: 5,00 MI/KT; MPOOOKUTENbHOCTD HHPY3uH: 0,04
IHs, METOJ pacdeTa. JUHEHHBIA MeTOA Tpaneuui ¢ JTMHEeHHONW UHTEepHOIALUeH,
B3BEIIMBAHUE JIJISI PACYETOB JAMOJa Z: ONHOPOJIHOE B3BEIIMBAHUE, METOA JIIMONIa Z:
MOUCK Hawmtydmero nondopa ajis aambaa z, norapupMudeckas perpeccus.
[ToctpoeHune rpaguKOB M CTATUCTHYECKUE aHAJIN3BI (JTUHEHHAs perpeccHs UM aHaJU3
BBIOPOCOB) OCYILIECTBIISLIN C MMOMOINBIO MpOrpaMmMHoOro odecrnedenus: Prism 7.0
(pupma GraphPad, Jla-Xonbs, wt. Kanudopuus, CIIIA). Ananu3 BeiOpocoB
ocymecTBJsUIH, ucnonb3dyst meton ROUT (Q=1%), koTopslil MO3BONISET HAXOAUTD

1r000€ KOJTUYECTBO BRIOPOCOB B JIIOOOM HAIpPaBJIEHUH.
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PesynbraTsl npencrasieHbl Ha Gur. 1. AHanu3 o0pa3noB Naa3Mbl LUHOMOIITYC,
OTOOpaHHBIX BIUIOTH 0 AHSA 56 MOCHe HHOKYJSALNHU, TPOAEMOHCTPUPOBA, YTO
npeaiaraemMoe B HactosmeM n3zooperenun anturenao FluAB MLNS umeno
YAJUHEHHOE BpeMs MONYXU3HHU /N ViVO OTHOCUTEIBbHO NPUMEHSAEMOr0 JJIsl CPABHEHUS
antutesna FIuAB wt (¢ur. 1). C moMOIIbI0 HEKOMIIAPTMEHTAJIBHOIO aHAJIU3a C
ucnonb3oBanueM WinNonLin yctanoBneHo, uto Ty, cocraBusino 19,5 nus ans
npeaaraeMoro B HacTosiuieM uzodperenun anturena FluAB MLNS, B To Bpems kak
T2 cocraBnsino 11,6 nHs nist npuMeHsieMOro Uisi cpaBHeHus: anTuTesna FIuAB wt.
HwxHuli npengen KOJIM4eCTBEHHOW OLEHKU cOocTaBysia 300 Hr/mu,

B nenowm, npeanaraemoe B HacTosieM n3o0pereHun antuteno FluAB MLNS
UMeJIO YAJIMHEHHOE BpeMsl MOJNYKU3HU i1 ViVO OTHOCUTEIbHO MPUMEHSIEeMOT0 AJs
cpaBHeHus antuTeno FIuAB wt mo MerbIel Mmepe BIJIOTh 0 AHA 56 mocie
WHOKYJIALUU.

IIpumep 3: [IponosokuTesibHas cTabOUAbHOCTE iR Vivo

JUist OLeHKH i1 Vivo cTaOUIBPHOCTU U PYHKIMOHAIBHONW CIOCOOHOCTH B
OTHOLIEHUH CBSI3BIBAHMS C AHTHUT€HOM IIPEAIaraeMoro B HaCTOSIEM H300peTeHUH
antutena FlTuAB MLNS B reyeHue BpemMeHn papMaKOKMHETUYECKUE U3MEPEHUS
(omucaHHBIE B IpUMepe 2) B IPyIIe, KOTOPOil BBOAUIU MpeAlaraéMoe B HaCTOSIIEM
uzobperenun antureno FlTuAB MLNS, npoanesanu go nueii 86 u 113 mocne
uHoOKynsanuu. B nuu 1, 21, 56, 86, 113 nocse HHOKYIALUYN KOJTUYECTBEHHO OL[EHUBAIHU
¢yukuonanpHy cnocodbHocts FlIuAB _MLNS ¢ ucnonb3oBanuem metona ELISA
IJIs1 OTIpeNiesIeHusl CBsI3bIBaHMS ¢ reMarriioTuHUHOM (HA), koTopbIli onucaH B
npumepe 2.

Kpowme Toro, onpenesnsiin obmiee KOJUYeCTBO YEJIOBEYECKUX aHTUTEJ B IJIa3Me
Makak ¢ momoibio cnenupudeckoro antu-CH2 ELISA, ucnonb3ys B KauecTse
UMMOOMIN30BaHHOrO MAT aHTUTENO, KOTOpOoe crnenupuyecku cesasbiBaercs ¢ CH2-
o0JlacThiO YenoBeUeCKUX AT, HO He ¢ AT 00e3bsiH. st u3mMepeHus obiero
yenoseyeckoro IgG u, cienoBaTenbHO, KOJIMYECTBA BCEX UHOKYJIHUPOBAHHBIX
4YeJIOBEYECKUX aHTUTEN B IazMe uuHomouryc, npumensnu ELISA c 3axBaTom ¢
NOMOIIBI0 MBIIIMHOTO aHTUTeNa K CH2-noMmeny, cienuduueckoro Ajsl 4eJI0BEYECKOTO
IgG (xnon R10Z8E9; ¢pupma Thermo Scientific). bruto moaTeepxkaeHo, uto 310 MAT
He JaeT nmepekpecTHyr peakunto ¢ IgG obe3psin. [nsa ceHcnOuIM3anuu B JIYHKH,

PacHojOKEHHbIE HA Y2 MJIOUAAU IJIOCKOAOHHOIO 96-1yHOYHOrO MJIaHUIeTa JJIst
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ELISA, noGasnsiin meimuHbll antudenoseueckuii [gG-CH2 B 3®P B koHIEHTpanuu
0,5 Mkr/mn u nHKyOupoBanu B TeueHue Houn npu 4°C. 3aTeM MmiaHmEThl POMbIBAIH
u noGasysutu 100 mki/nyHky Onokupyromero pactsopa ¢ 5% BCA B reuenue 1 4 npu
KT. Crannaptel npeanaraemMoro B HactosiueMm nzobperenun anrurena FluAB MLNS
npurorasiauBanu nytem passeaeHus FluAB MLNS no konunentpanuu 1 Hr/mia B
ONOKUpyIOIEeM pacTBOpe. 3aTeM CTAaHIAPThl CEPUUHO PAa3BOAWIN ¢ NYOJIUPOBAHHEM B
cootHomeHuu 1:1,5 B OJIOKMpYIOIIEM pacTBOpE C MOJIYUYESHUEM B 1ejoM 12
pasBenenuii. OOpa3ubl mIa3Mbl HHHOMOJATYC HeHTpudyruposaiau npu 10000 g B
tedeHue 10 muH npu 4°C u cepuiiHO pa3BOANIN A0 KOHEUHOro pa3seneHus 1:1000,
1:5000 nmm 1:15000 B Gnokupyromem pactBope. Ilocie mpoMBIBKY MaHIIeTa 25 MK
o0pa3uoB uiu cTaHaapToB nobasisian B miuanimeT aias ELISA u unkybuposanu B
teyenue 1 14 mpu KT. ITocsie Tpex mpOMBIBOK MOOABISIIN Ut AETEKIIUH 1O 25 MKJI
Ko3bero antudesnoBedeckoro IgG, kousroruposannoro ¢ HRP (AffiniPure F(ab'),—
¢parment, Fcy—dpparment cnenupuyeckuii; pupma Jackson ImmunoResearch),
pasBegeHHOro B OokupyromeM pactBope ¢ 1% BCA, u unkybuposanu npu KT B
teueHue 45 muH. [locie Tpex MPOMBIBOK IJIAHLIETHI MPOABIAIN, 100aBsAs 40 MKJI Ha
ayHky cyoctpara SureBlue TMB (¢pupma Bioconcept). [Tocne nHkybannu B TedeHne
20 muH npu KT nobasmsinu 40 mxa 1% HCI nnsa npexpammenus: peakiuu U U3Mepsiud
abcopObuuto nmpu 450 HM.

PesynbraThl npencrasieHsl Ha Gur. 2. O6a MeToa KOJTMYECTBEHHOW OLEHKH
NPUBOAUIH K MOJYYEHUIO CXOAHBIX PE3yJbTATOB, KACAKOUXCS KOHLEHTPALUU
AHTUTEJ B T1a3Me HuHOMOATyC (dur. 2). JlonoaHUTENbHBIA aHAJTNU3 HA OCHOBE
JUHENHON perpeccuu NpoaAeMOHCTPUPOBAJ, YTO 3aBUCUMOCTb MEXIY
KOJIMYECTBEHHOH OLIEHKOI Ha ocHOBe HA-CBsI3bIBaHUS M OLIEHKOH OOIIEro KOJU4ecTBa
antuten K CH2 cooTBeTCTBYeT NMUHEHHON CXeMe ISl BCEX YeThIPEeX BbIOPAHHBIX
MOMEHTOB BpeMeHHU. Takum obpaszom, obmee konuyectBo FlIuAB_ MLNS,
NPUCYTCTBYIOIIEE B MazMe, 00yianano GyHKIHOHAIBbHOCTHIO B OTHOIIEHUHT
CBSI3BIBAHHUS CO CTBOJIOBOM 00jacThio remarrmoTuHuHa (HA) Bupyca rpunmna A (IAV)
TaKXe U nocJye ananusa depes 86 u 113 nguet in vivo.

B nenom, npu OCylECTBIEHUN YAIUHEHHOTO S3KCIIEPUMEHTA IJIsl PEAJIaraeMoro
B HactosimeM n3o0perernuu antutena FlIuAB MLNS npoaeMOHCTpUPOBAHO HAJIUYHNE
(YHKIIMOHAIBHOTO CBSI3BIBAHUS AHTHUTENA U B PE3YyJIbTATE XOpOIIeit

MPOAOJIKUTEbHON CTAOMIBHOCTH i1 Vivo BILIOTh 10 113 nHel mocie MHOKYISIUH.
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IIpumep 4: KoHuesTpays agTUTEN B Ma3Kax U3 HOca U OuopacnpenesieHue

Jlnst u3ydeHust OuopacnpeneaeHus npeanaraeMoro B HacTosIeM H300peTeHun
antutena FlTuAB MLNS u npumensiemoro s cpaBHeHus anturena FIuAB wt
MEXJy CIU3UCTON HOCA U MJIa3MOH ONpenessJv KOHLUEHTPALUI aHTUTeNa B Ma3Kax U3
Hoca. /s 3TOM menu Ma3ku U3 HOCA MAaKakK, KOTOPBIX UCIOJb30BAJIU B OMNBITAX,
OMUCAaHHBIX B mpumepe 2, cobupanu uepe3 24, 504 u 1344 4 nocyie BBEACHUS
npeaaraeMoro B HacTosimeM nzobperennu anturena FluAB MLNS wiun
npuMeHsieMOoro st cpaBHeHus: anTutena FluAB wt. KoHreHTpanuu anTuren
FluAB_MLNS u FluAB_wt B Ma3kax U3 HOCa OTIpEeAeIsIN B LIEJOM COrJIaCHO METOAY,
ONHCAaHHOMY B IpUMepe 2 A ONpeaesieHus] KOHLEHTpaluil B Ijia3me, co
ClenyrmuMu HeOonbmuM anantanusmu: (a) muanmers ajis ELISA GnokupoBanu B
teueHue 2 4 npu KT, (0) oOpa3ubsl Ma3koB U3 HOCA Pa3BOAUIIMN, HAYUHAS C
cooTHoweHus 1:2, ucnonn3ys 1% BCA B 3®P, a 3aTem noasepranu cepuitHomy
pa3BENEeHUIO0 B COOTHOIIEHUHU |:2 1Jis mosy4eHus B 1esioM 8 pa3BeneHuii; (B) B
KadecTBe KOHTPOJIS «3(deKkTa MaTpuLbly NPUMEHSIN cpeay 1 Maska u3 Hoca (RT
MINI Viral Transport Medium; ¢pupma Copan).

J s snMMUHALMY Pa3IUYUi IPU OCYLIECTBIEHUN NPOLEAYPHl NOJyYEeHUs] MAa3KOB
UJIU B KOJIMUECTBE BBIJEIEHUIN U3 HOCA Yy KAXKJAOr0 )KMBOTHOI'O U B Pa3JIMUHbIE
MOMEHTHI BpeMeHHU (aHu 1, 21 u 56) pe3ynabpTaThl, NONyUYeHHbIE C HCIOJb30BAHUEM
Ma3KOB U3 HOCA, CTAHAAPTU30BAJIN OTHOCUTEJIBHO COAEpPKaHUSI MOUYEBUHBI. MOUeBUHA
cBoOOHO nudPyHAUPYET B KPOBHU, MPUCYTCTBYS B CXOIHBIX KOJUYECTBAX B
yKa3aHHbIX oOpa3max rmia3mbl uiu Ma3koB (Lim u ap., Antimicrob Agents Chemother
61(8), 2017, €00279-17). Anst 3TOW LeaU OCYLIECTBISIIM KOJTUUYECTBEHHOE U3MEPEHHE
azotra Mmo4yeBuHbl (BUN, a30T MO4YEBUHBI KPOBH), UCIIONB3YsI HAOOP IS
KOJIOPUMETPHUYECKOTO u3Mepenus azora MmoueBuHbl («Urea Nitrogen (BUN)
Colorimetric Detection Kit») (pupma Invitrogen), coriacHo mpoueaype
NpoU3BOAUTEINS. B LeloM, METO COCTOSN B ClenyomeM: oOpa3bl pa3BOAMIHN B
coorHomeHuu 1:3 B 3@P u cmemuBanu ¢ pearenramMu A u B u3 Habopa u
UHKYOHMpOBalM MpU KOMHATHOHN Temnepatype B TeueHue 30 Mun. OKpalneHHbIH
HNPOAYKT OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON PEaKLUU BBISABIANU NpU 450 HM,
UCTIONB3YS puAep s 96-TyHOUHBIX MUKpPOMIaHIIeTOB. KonnuecTBEHHYIO OLIEHKY
OCYILIECTBJISIIIN IMOCPEICTBOM CpaBHEHHs 00pa3uoB co cranaapramu BUN, kotopsie

HaXOAUJIUCh B HAOOpe U KoTOophle 00padaThIBaIN aHAJIOTHYHBIM 00pa30OM.
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PesynbraTsl npencrasieHsl Ha Gur. 3. CTaHAAPTU30BAHHOE KOJIUYECTBO aHTUTEI
B Ma3Kax M3 HOCA CHIXKaJIOCh ¢ TeueHueM Bpemenu (¢ur. 3A). Ouenka
OuopacrnpeneneHus NyTeM CPaBHEHHUS] KOHLEHTpALHUil B HOCY OTHOCHTEIbHO IJIa3MbI
IPOAEMOHCTPUPOBAJa OTCYTCTBUE PA3IUYUN MEXAY NpeAIaraéMblM B HACTOSLIEM
nzobperenun anturenoM FIuAB MLNS u npuMeHsieMbIM 1151 CpAaBHEHUSI aHTUTEJIOM
FIluAB_wt (¢ur. 3b), 3T0 mo3BOJISIET MPEATIONOKUTh, 4TO MyTauuss MLNS-Fc¢ xots u
npoJIOHTHpOBaja BpeMs nonyxku3uu FluAB_ MLNS B nna3me, HO He MPUBOIMUIIA K
NOBBILIEHUIO OMOpacIpeaesIeH!s] aHTUTENA, HAXOISIIIerocs B CJIM3UCTON HOca.

B uenowm, nns tpex BapuaHTOoB MAT He BBIIBJIEHO HUKAKUX CYL[ECTBEHHBIX
pazauuuii B OUopacnpeneieHun MexAy CIU3UCTON HOCA U TJIa3MOii.

Ilpumep 5: IMpodunakrtuueckas akTuBHOCTh auturena FluAB MLNS.

oueHeHHas Ha nHuuuposanHubix PR8 Te32-Mmblmax

Janee n3y4yanu npoUIaKTUUECKYIO aKTHBHOCTD MPEAJIATaeMOro B HACTOSILIIEM
nzooperenun antutena FluAB_ _MLNS B cpaBHennu ¢ antutenom FIuUAB wt ¢
UCIIOJIb30BAHUEM MBIIIMHON MOJENH JieTanbHON nHpexunu rpunma HINT.

Jnst u3ydenust npopunakrudeckoit spdexkrusnoctu 9-14-menenpusim FcRn-/-
hFcRn meimam nuanu 32Tg (pon C57B6) nunbenupoBanu BHYTpUBEHHO (1.V.) (depe3
XBOCTOBYIO BEHY) 5 MJI/KTI pacTBOpa, COAEpPIKAIIEro npeajaraeMoe B HaCTOSILIEM
nzo0perenun antuteno FIuAB MLNS unu npumeHseMoe 115 CpaBHEHUSI aHTUTENO
FluAB wt, ucnons3yst iuanaszon 103 ot 0,3 no 1 mr/kr. Uepes 24 4 nmocne i.v.-
UHBEKINHU y MbIIIel oTOupanu oOpa3ubl KPOBU U3 XBOCTOBON BEHBI AJISL ONPEIEJICHHS
yPOBHEI aHTUTEN B CBIBOPOTKE N0 MHBbEKIUU. OTOOp 00pa3oB KPOBU MOBTOPSIN
Takke B 1HHU 6 U 13 mocne uHbekuuu (p.i.). Kak ”HbeHMPOBAHHBIX AHTHTEJIOM, TaK H
HeoOpaboTaHHBIX Mbleil anecTesuposaiau (u3odaypan, 4% B O, 0,3 n1/MuH) u
OCYIIECTBJISITH KOHTPOJIBHOE 3apa)kKe€HNE UHTPAHA3AJIbHO (1.1.) MyTeM MEIJIEHHOTO
3akambiBaHus B 00e Ho3pu 50 Mk (25 mMki/B kaxayw) 3OP, conepxamiero 5
naetanbHbIX st 50% wmbimeit 103 (5 MLDsg, uto skBuBanenTHo 1200 TCIDso/MbImb)
Bupyca rpunmna A (HIN1, A/Puerto Rico/8/34, cornacHo MeToay, OMUCAHHOMY Y
Cottey R., Rowe C.A. u Bender, B.S. Influenza virus. Curr Protoc Immunol Chapter
19, Unit19.11-19.11.32, 2001). Kaxxayroo MbIlIb B TEUEHUE NPUMEPHO | MUH AepkKaIu
BEPTHKAJIBHO, CJIETKAa OTKMHYB I'OJIOBY HA3ak, JJIsl CHUIKEHHS BEPOSTHOCTH BBITEKAHHS
MHOKYyIIATa n3 HOo3Apei. Iloce 3aBepenus npoueaypsl U NOsIBIeHUs pedrekca

BBIMPAMIICHUS )XKUBOTHBIX BO3BpallaJid B KJIICTKY. E)KGI[HGBHO OCyHIE€CTBIIAIN
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OCYIIECTBJISIIN UX YMEPINBJIEHUE, €CIIU CHU)KEeHHE cocTaBisio bonee 20% oT ux

nepBOHAYaJIbHOro Beca Tena (rae 3a 0% npuHUMaNH A€Hb 3apakeHUs ) UIIH

OOCTHUTAJICS MOKa3aTesb 3a00/IeBaeMOCTH, COCTaBIsOIUN 4 Oanna. B Tabmuie 1

npeaCTaBJICHBI AC€TAaJIU ONPEACTICHUA MOKA3aTEA 3a00J1€BAEMOCTH:

Tabauna 1 — IMTokasarens 3abogeBaeMocTy HHPUIUpPoBaHHEIX PR8 Mbnmnei

IToxazatems Knunuieckue npusHaku

3a0071€BaEMOCTH

(6amn)

1 3m0poBbIc

2 TToCTOsAHHO B3BECPOLICHHAS IIEPCTh HA IIee

3 [Tnmo3pekuus, BO3MOKHO 0oJiee T1yOOKoe AbIXaHHe, CHIDKCHHC OTUTEIIbHOCTH

4 3arpyIHCHHOE IBIXaHHE, TPEMOP H 3aTOPMOKEHHOCTH

5 HapymenHas noxoaka, NOHIKCHHAA MOABIKHOCTD, HCTOIICHHE, IHAHO3 XBOCTA-
yIen

6 CwmepTh

B KOHLE SKCIEPUMEHTA BCEX KUBOTHBIX YMCPIUIBJIIAIIN JIA c6opa CbIBOPOTKH U

JIECTKHUX.

TlonyyeHue CHLIBOPOTKHU:

Cobwupanu npumepro 0,05 MJI KPOBHU B COAEpIKAIIHNE TeIb TPOOUPKU U

BbaepxkuBanu 30 mus npu KT. IIpoOupku nenTpudyrupoBan B Te4eHHE 5 MUH Nput

5500 06/muH (3200 x g), CLIBOPOTKY MEPEHOCHIN B HOBbIE TPOOUPKU M XPAHUIU MPH

-20°C no npuMeHeHHus.

OcyH.IeCTBJ'IﬂJ'II/I ABa HE3aBUCUMBIX 3KCIIEPUMEHTA COTJIACHO CIICAYIO UM

IPOTOKOJIAM:

Tabnuua 2 — IIpoTOKOJ UCCIEen0BAHUS B dKcnepuMeHnTe 1

I'pymma Kon-Bo IV-06paboTtka Jo3za MAT
YKHBOTHBIX

1 4 - -

2 8 FluAB wt 1 Mr/kr

3 4 FluAB wt 0,3 Mr/kr

4 8 FluAB MLNS 1 Mr/kr

5 4 FluAB MLNS 0,3 Mr/kr

Tabnuua 3 — IIpoTOKOJ UCCIEN0OBAHNUS B YKCOepUMeHTe 2

I'pymma Kon-Bo IV-06padoTtka Hoza MAT
YKHBOTHBIX

1 9 - -

2 10 FluAB wt 0,3 Mr/kr

3 6 FluAB MLNS 0,3 Mr/kr
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KoanuecrBennoe onpenenenue ¢ moMoinbio ELISA nmupkyaupviomux MAT:

YPpOBHU HUPKYIUPYIOIIUX AHTUTEJ B CBIBOPOTKE OLEHUBaJU B AHU O u 6. B
L[€JIOM, METOJI COCTOSUI B CJHEAYIOLIEM: MOJOBUHY Iiomanau niaanueros ajas ELISA
CeHCUOUIU3NPOBaH B TeueHHe HouM NpHu 4°C peKOMOMHAHTHBIM reMarriIo THHHHOM
(HA) u3z HIN1-mtamma A/California/07/09 (2 mkr/mn, B 3®P, 25 mkn/ayuky). ITocne
onokansl (3®@P/1% BCA, 100 mxa/nyuky, 1 4 nmpu KT) u nByx mpombiok (220
MKJI/JTYHKY) TpOoMbIBOYHBIM pacTBopoM aisi ELISA (3®PT), nobasnsiiu ¢
nyonupoBaHueM o0a pa3BeneHUs ChIBOPOTKHU (HavaibHOE pa3BeneHue 1:150 mis mo3sl
1 mr/kr, 1:50 nnsa no3sr 0,3 mr/kr) u craapaptel antuten (FluAB_MLNS u FluAB_wt,
0,1 Mkr/mi) (25 MKJI/IYHKY) U OCYIIECTBJISLIN cepuiiHbie pasBenenus (1:2 ¢
nojaydenuem 10 pasBeneHull CBIBOPOTKH, 1:3 ¢ mojydyeHueM 8 pa3BeAeHUN CTaHAAPTOB
anturen). [Tocne unkybanun B Tedenne 1,5 4 npu KT muanmers npoMseiBaiu 4 pasa
3OPT u nononHUTENbHO HHKYOUpOBanu B TeueHue 1,5 4 nmpu KT ¢ meuennsim HRP
BTOPUYHBIM aHTHYeNIOBeYeCKUM aHTuTesioM (0,16 Mxr/mn, 25 mkn/nysky). [Tocne 4
npoMBIBOK ¢ nmomoimbio 3@PT B muaHmeTsl pacnpenensiin pacTBop cydocrpara (25
MKJI/JTYHKY ), AaBaJIM MPONTH peakuu B TeueHue 14 MUH U OJOKHPOBAJIN C MOMOLIBIO
1% HCI (06./06., 25 mxy/nyHky). [InaHIIeTH OKOHYATENBHO CUUTHIBAIU Tpu 450 HM C
MOMOIIBIO CIIEKTPOPOTOMETpa AJIsi KOJHIECTBEHHOW OLEHKHU CUTHaNa. Y POBHU
KOHIIEHTPALUi pacCYUTHIBAIHN C ITOMOIIBIO MOJENN HEJUHENHON perpeccuu (Moaems ¢
nepeMeHHOW KPYTH3HOW HAaKJIOHA, yeThipe napamerpa, pupma GraphPad Prism) log-
3aBUCHUMOCTD (arOHHUCT) OT OTBETA.

AHanu3 JaHHBIX

JlaHHBIE PEACTABIISIN B BUAE rpaduka U aHATU3UPOBAJIU C UCIOJB30BAHUEM
nporpammuoro obecnedenus: GraphPad Prism, Bepcus 8.0 nnst Macintosh, GraphPad
Software, Jla-Xonbs, mt. Kanudopuus, CIILA), www.graphpad.com. HenpepriBHbIe
NepEeMEHHbIC OLICHUBAJIU I ONPEAENICHUS] CTATUCTUYECKH 3HAYUMOTO Pa3Iuyus
(p<0,05, 95%-HbIl TOBEPUTENBHBIH HHTEPBAI ), HCIIONb3Ys OOIIENPUHSTHIN 2-
CTOPOHHUM AUCIIEPCUOHHBIA aHAIU3 ¢ MONpaBKoi boHdeppoHU N1 MHOKECTBEHHBIX
cpaBHeHUH. JlaHHBIE O BBKHBAEMOCTH CPABHUBAJIU C UCTIOJIb30BAHHEM JIOTPAHTOBOTO
aHanuza metonoM Mantens-Kokca (BennmunHa p<0,05 paccmaTpuBaiach B Ka4eCTBE
KPUTEPHS CTATUCTUUECKOH 3HAYUMOCTH). OOBbeANHSAIN JaHHBIE ABYX HE3aBHUCUMBIX

OKCIIEPUMEHTOB, OIMMNMCAHHbBIX BBIIIC.
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PesynbpTaThl:

IIpodunakTuueckyr akTUBHOCTb OLleHUBaJu nocie 1.v.-eBeaenust FluAB MLNS
u FluAB MLNS (1 u 0,3 mr/kr) meimam auauu Tg32 3a 0AuH A€Hb 10 KOHTPOJIBHOTO
3apaxkeHus: supycom HIN1 PR8 nocpeacTBoM BHYTPpUHA3aJIBHOIO 3apakeHUs.
PesynbraThl npencraBieHbl HAa Gur. 4—6.

Kak nmponeMoHcTpupoBano Ha ¢ur. 4, y meimeii, oopadbotanaeix FluAB_ MLNS B
no3e nubo 1 mr/kr (manens I'), mubo 0,3 mr/kr (manenp [[), oOHapykeHa MeHbIIAs
NOTEepsl Beca MO CPABHEHUIO ¢ He0OpabOTaHHBIMH MbILIAMHU (TTAHEIb A) U MBILIAMH,
KOTOpbIM uHBbenupoBaiu FluAB wt (manenu b u B).

Bbonee Bricokoe 3amutHOoe aericterue FluAB MLNS no cpaBaenuto ¢ FluAB wt
NOATBEPIKJIEHO MPU aHAIN3€ BbKMBAEMOCTH, JaHHbIE O KOTOPOW MpeCTaBIeHbl Ha
dur. 5.

Paznuuns B s¢pdextuBnoctu mexny FluAB_ MLNS u FluAB_ wt He
KOPPEJIUPOBAIH C PA3JIUYHBIMHA YPOBHAMHU LHUPKYIUPYIOMUX aHTUTET B CBIBOPOTKE,
u3MepeHHbIMU uepe3 1 u 7 nHel moche 1.v.-BBeneHus anturen (pur. 6). Cnenyer
OTMETUTH, 4TO uepe3 14 aHel nmocie UHbEKLUUU OTCYTCTBOBAIN MOANAI0LIUECS
U3MEPEHHI0 YPOBHU LUPKYIUPYIOLMIUX aHTUTEN (JaHHbIE HE MPEACTABIIEHBI ).

B uenom, st FluAB_MLNS nHa mbrmax nuaun Tg32 nponeMOHCTPpUPOBAHO
Oosiee BrIcOKOE 3amuTHOE AelicTBue B oTHomeHuu HIN1 PR8 nocre
UHTPAaHa3aJbHOIO KOHTPOJIBHOTO 3aPa’k€HUsi BUPYCOM OTHOCHUTEJIBHO MPUMEHSIEMOTO
nist cpaBHeHus antutena FIuAB wt. D¢ dekTuBHOCTh He 3aBHCeNa OT YPOBHEN
HUPKYJHUPYIOMUX AHTUTEN. DTH JaHHBIE TO3BOJISIIOT MPEANOJO0XKUTh, YTO MOBBIIIEHHOE
B3aumoneiicrsue FluAB MLNS ¢ hFcRn, koTOpBIil 3KCNpeccupyeTcs: MbIlIaMHu JIUHUU
Tg32, omocpenyer Takxe AEUCTBUS i1 ViVO, HE CBSI3aHHbBIE C YIJIMHEHHBIM BPEMEHEM
NOJIY>KM3HHU aHTHUTEJNA, TAKUE KaK MOBbIIEHHAs 3P (EeKTUBHOCTD C TOYKH 3PCHUS
3aIUTHON aKTUBHOCTH.

Ipumep 6: KomOunanus aururena FluAB MLNS ¢ pa3JuyHbIMH

AHTUBUPYCHBIMHU IIpE€IriaparaMu

KomOuHammu ekapCTBEHHBIX CPEACTB 00ECIMEYNBAIOT BbIP AXKEHHYIO
BO3MOJKHOCTbH MOBBIIIEHUS 3P EKTUBHOCTH MPU CHUKEHUU BEPOSATHOCTU PA3BUTHS
ycTtounBocTu. KpoMe TOro, BO3MOXKHO€ aAJMTUBHOE UJIM CUHEPTreTUYECKOE ENCTBUE
MOXKET B pe3yJibTaTe 00eCeYuBaTh MOAXOA MASIIEro Jo3upoBanus. JlekapCTBEHHbIE

CpencTBa MPOTHUB I'puUIIa, of00peHHbIe B HacTosmee Bpemst FDA, Bkiro4arT



10

15

20

25

30

-77 -

UHTUOUTOPBI HEMPaMUHUAA3Bl OCENbTAMHUBUP U 3aHAMHUBHP, & TaK>Ke OJOOPEHHBIN B
nocljiefHee BpeMsi 0aJoKcaBUp MapOOKCHII, KOTOPBIN MPUHAMIEKUT K KIACCy
UHTUOUTOPOB 3HAOHYKJI€Aa3bl.

JIist OLlEeHKH COBMECTHOM aKTHBHOCTH IIPENJIaraeMoro B H300peTeHnn aHTUuTeNna
FluAB MLNS c aHTUBUPYCHBIMH IIpeHapaTaMH OCEIbTAMHUBUD, 3aHAMHUBUP UIIH
6anokcaBup MapOOKCHUI B OTHOUIEHUH OOOUX PENpPEe3eHTHBHBIX BUPYCHBIX IITAMMOB
HINI1 n H3N2 ocymecTBasAIN aHaIU3 HEUTPAIU3aALUU i1 Vilro 0Jsl U3y4YeHUsI
OOCTUTHYTOTO B pe3yJibTaTe HHTHOMPYIOIIEro AeHCTBUsI. AHAINU3 COBMECTHOTO
OEWCTBUSI OCYIIECTBIISIIM C UCIOJIb30BaHUEM rpaduka MenruaHHoro 3G exT u pacyera
KOMOMHAUMOHHOTO HHAekca (kodddpunuent cunepruszma) (CI).

B uesnom, meton cocrosin B cneayromeM: kietkn MDCK (kneTku modku Kokep-
crianuesis) BoiceBanu u pacyera 30000 KIETOK/TYHKY B 96-IyHOUYHBIE TJIAHLIETHI
(kpyraononHsble, yepHbie). Knetku kynpTusuposanu npu 37°C B armocdepe ¢ 5% CO,
B TeueHue HouU. Uepes 24 4 NpuUrotaBinuBaNu 4-KpaTHbIE Pa3BEACHUS AHTUTENA U
AHTUBUPYCHBIX MMpenapaToB (OCENbTAMUBUP, 3aHAMUBUP TN OaJIOKCAaBUP MapOOKCHII)
B 60 MxJ cpens! nus 3apaxenus (cpena MEM (pupma Sigma Aldrich, kartanosxxusiii Ne
MO0644) + Glutamax (¢pupma Invitrogen, 41090-028) + 1 mxr/mn obpadoraHHOrO
TPCK (To3un-L-penunanaHuHXIopMeTUIKEeTOH) Tpurncuna (pupma Worthington
Biochemical, Ne LS003750) + 10 Mkr/my1 KaHaMUIIMHA), UCIIOJB3Ys MEPEKPECTHBIE
cepuiinbie pazseneHus 1:2 FluAB MLNS (Hauunnas ¢ koHuentpauuu 166,7HM, no
NOJIy4eHHUsI B KOGUHOM UTOre 9 rOPU30HTANBHBIX TOYEK) U PA3JIMYHBIX AHTUBHPYCHBIX
npenaparoB (OCEeNbTaMUBUP, 3aHAMUBHUP HIJIH 0aJOKCaBUP MapOOKCHII), HAYHUHAS C
KoHeHTpauuu 125HM (250HM nuist 3aHamMuBHpa), 7 BEPTUKAJIbHBIX TOUEK), COTJIACHO
cxeMe IUIaHIIeTa, MPeaCTaBIeHHOTro Ha ¢ur. 7.

JUnst KaXkaol KOMOWHAIMK MPUTOTABINBAIN TPU HE3ABUCUMBIX TUIAHIIETA JUJISI
CO3J1aHUs TPEX MOBTOPHOCTEH I KAXKIOTO COOTHOIIECHUSI KOMOUHAIUU
JE€KapCTBEHHOE CPEACTBO - JIGKAPCTBEHHOE CPencTBO. JJIst KaXKAOTO COEAUHEHHS B
KQKIBIH TJTAHLIET BKJIKOYAIH MOJTYUYEHHbIE B PE3yJIbTaTe TUTPOBAHUSA 00pa3usl (a
uMeHHO, 1o 9 Touek mist FIuAB MLNS u 8 To4yek st KakIOr0 aHTHBHPYCHOTO
npemnapara). PacTBop Bupyca NPUTrOTAaBINBAIN B KOHLEHTPALUAX, COOTBETCTBYIOLUX
120xTCIDso, B 60 Mk, nanee pazsoguiu gudo B cootHomenuu 1:1 8 MEM, nu6o
cMmemuBanu B cooTHomeHuu 1:1 ¢ passenenusmu FluAB MLNS u unkybuposanu B

teueHue 1 4 npu 33°C. Knerku npomeiBanu 2 pasa, ucrnonb3ys 200 mxi/ayaky MEM
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6e3 nobaBok ¢ nocaeayrmuM nodasiaennem audo 100 My Tonpko Bupyca, nudo 100
mks cmecu FluAB. MLNS/Bupyc (100xTCIDs¢/nyHKy), 1 UHKyOUpOBaiau B TeueHHue 4
g ripu 33°C B atmocdepe ¢ 5% CO,. Ilocne nobasnenus 100 Mki/TyHKY Cpeasl A
3apa’keHus KJIETKH JOMOJHUTEIbHO HHKYOupoBanu B Tedenue 72 4 mpu 33°C B
atMmocoepe ¢ 5% CO,. B nenp 3 nmocne 3apakenus npurorasausaiu 20MkM pacTBop
ruapara HatpueBoit comu MuNANA (4-MUNANA (2-(4-metunymbennudepun)-o-D-
N-anermnHelipaMuHOBO# KuCiI0Th) (pupma Sigma-Aldrich), Ne 69587) 8 MuNANA -
oydepe (MES 32,5MM/CaCl, 4mMM, pH 6,5) u BHOCcHIH U3 pacyera S0 MKJI/IyHKY B
yepHble 96-nyHOuHbIe MIaHmeTsl. [lepenocunu B munaHmersl 1o 50 MKJI TUTPOBAHHOTO
CylepHaTaHTa, couepkamero Jud0 HEUTPaTU3yIO NN areHT, JU00 TOJBKO BUPYC, U
uHKyOupoBanu B TeueHue 60 muH npu 37°C. 3areM peakuuio npekpamary, 100aBss
100 mxn/nynky 0,2M rnununra/50% EtOH, pH 10,7. ®@nyopecieHIIMI0 OLEHUBAIN
Koym4ecTBeHHO npu 460 HM ¢ momouibio Gayopumerpa (pupma Bio-Tek).

OTHOCHUTENbHBIN YPOBEHb HEHTpaAIU3aLUU BUPYCOB PaCCYUTHIBAIU 1O Gopmyie:

- ( x —fmin)
fmax

rae fx obo3navaeT QayopecueHTHBIN curHai oopasua (KJeTku + BUpPyC +
FluAB_ MLNS + anTuBupycHslii npenapar); fmin o6o3HavaeT MUHUMAJIbHBIN
dbyopecueHTHBIN CUTHAJ (TOJbKO KieTkHu 0e3 Bupyca); fmax obo3zHauaer
MaKCUMAaJbHBIH (JIyOpecleHTHBIH CUTHAM (KJIETKH 1 TOJIBKO BUPYC).

JlaHHbIE 00 OTHOCHUTEJNIPHOM YPOBHE HEHTpaIU3aLMHI UCIOIb30BAIH AJIS
OCYILECTBJICHUsI KOJMYECTBEHHOr'0 aHAJIU3a 3aBUCUMOCTH 103a-3QPexT mis
KOMOMHALMH JeKapCTBEHHOE CPEACTBO — JIGKAPCTBEHHOE CPEICTBO COTJIACHO METONY
Chou u Talalay (Chou T.C., Talalay P. Quantitative analysis of dose-effect
relationships: the combined effects of multiple drugs or enzyme inhibitors. Adv.
Enzyme Regul. 22, 1984, cc. 27-55). KoMOMHAIMOHHBIA HHAEKC, MTOPAKEHHYIO
dpaxmuto (Fa) u n3006010rpaMMBbI MONYYaId ¢ MTOMOIIBIO MPOTPAMMHOIO O00eCedeHus
CompuSyn (pupma ComboSyn Inc., Paramus, mr. Hero-/xxepcu, CIIIA) (Chou T. C.
Theoretical basis, experimental design, and computerized simulation of synergism and
antagonism in drug combination studies. Pharmacological Reviews 58, 2006, cc. 621—
681).

PesynbpraThl npencrasieHsl Ha Gur. 8—26 U OMUCaHbI HUXKE.
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KombGunanus FluAB MLNS u ocenpraMuBupa

Otrocurenbuyo 3¢ dextuBHOCTE FIUAB MLNS 1 ocenpramuBupa B OTHOIIEHHUH
HEeHWTpaJn3aluu BUPYCOB I'pUINa A CPaBHUBAJHU i71 VilF'0 C UCTIONB30BAHUEM ABYX
BUPYCHBIX CEPOTHUIIOB, peNpe3eHTaTUBHbIX AJs oOoux mrammoB H3N2 u HINI1. Kak
IPOJEMOHCTPUPOBAHO Ha ¢ur. 8, o6a COeqUHEHHS NPU UX UHIAUBUAYAIbHOM
TECTHPOBAHUU 00JIaiali OMHAKOBOW 3aBUCAIIEH OT O3Bl CIOCOOHOCTBIO MOJHOCTHIO
UHTHOUPOBATh 3apakeHUE KJIETOK, 00paboTaHHBIX He3aBUCHUMO OO0 Bupycom H3N3,
mubo Bupycom HIN1 (¢pur. 8A,B). Ycranosaeno, yto Benudunbl ICso, pacCYUTaHHBIE
u3 rpaduka meguanHoro 3¢ dekra (pur. 8B, I') mocne nor-nuHeapuszanuu (COraacHoO
metony, onucaHHomy y Chou T.C., Talalay P. Quantitative analysis of dose-effect
relationships: the combined effects of multiple drugs or enzyme inhibitors. Adv.
Enzyme Regul. 22, 1984, cc. 27-55), Haxoauauch B HAHOMOJISIPHOM JTHAaNa3oHe KaK
nns FluAB_ MLNS (17,9 u 15,6HM nns mrammoB H3 1 H1 coOTBeTCTBEHHO), Tak U
st ocenbramuBupa (7 u 9,1HM nns mrammoB H3 u H1 coorBercTBeHHO). B memnowm,
He OOHapY’KEHO CYIIECTBEHHBIX PA3JIMUYNHA KacaTeIbHO HHIUOUPYIOLIEro OTBETa Ha
FluAB_ MLNS un¢ekuu, BeizpiBaemoit Bupycamu H3 u H1, B TO Bpems kak BUpYyC
HIN1 oxa3ancs HecKOIbKO 0ojee YyBCTBUTEIbHBIM K HHTHOUPYIOIIEMY IeHCTBHIO
OCeJIbTaMUBHDA.

s tectupoBaHus Bo3aelcTBus komOuHanuu FluAB MLNS u ocenbramusupa
Ha HeWTpanusanuio 3apaxkennss MDCK-knerok Bupycamu H3 u H1 o6a coenunenus
CEepUHHO Pa3BOAUIN B YKa3aHHBIX BBILIE PA3JIMYHBIX COOTHOIIEHUSIX U OL[EHUBAJIH
(bepMEeHTATHBHYIO aKTUBHOCTh HelipaMuunaasel (NA; B Ka4ecTBe MOKa3aTes
COoAep KaHMS BUPYCa B KYJbTYp€) B IPUCYTCTBHU Pa3TUYHbIX KOHIIEHTPAINI
JE€KapCTBEHHOr'O CPEICTBA U CPABHHUBAJIU BO3JACHCTBUS UHIMBUIYAJIBHOTO
JeKapCTBEHHOro cpencTra. HeliTpanusyroomee nelicTBUe, U3MEPEHHOE B MPUCYTCTBUHU
FluAB_MLNS, cymecTBEeHHO MOBBIIIAIOCH B CIy4ae OAHOBPEMEHHOTO MPUCYTCTBHUS
reTePOMOJISIPHBIX KOHLEHTPALMA BTOPOr0 COCIMHEHHUS], YTO MO3BOJSET MPEANOJOKUTh
HaJluunie CHHEPTeTUYECKOro, a He MPOCTO aIJUTHBHOTO, NEHCTBUS, B OTHOLICHUHU
uH(pekuu, Bpi3piBaeMoit obonmu mrammamu H3 u H1 Bupycos (¢pur. 9).
OOGHapyxeHo HeOONbIIOE pa3audne B UyBCTBUTENbHOCTH BUpycoB H1 u H3 k
UHTUOUPYIOIIEeMYy AEHCTBHIO OCEIbTaAMUBUPA.

JUIst TOYHOTO KOJIMYECTBEHHOT'O OIpeNeNIeHNs MPEeanoaraeMoro

CUHEPIre€TU4YCCKOro nefCTBUSA pPa3InYHBbIX COOTHOIIIEHUHN B KOM6I/IHaI_II/II/I
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JIEKapCTBEHHBIX CPEJCTB AaHHbIE O HEHTpAIU3alul AONOJIHUTEIBHO
npeoOpa3oBbIBAIIM HA OCHOBE NMPHUHIUNA MEIUAHHOTO 3(pdeKTa u aHATU3UPOBAJIH C
NOMOIIBI0 TporpaMMHoro obecnedenuss CompuSyn, kak onucano Beime. Ha ¢gur. 10
npeacTaBiieH rpad@uk MennaHHOro 3 dexTa, XapakTepU3yOIUui 3aBUCUMOCTh
BO3JIEHCTBUH HECKOJNBKUX PA3JIMUHBIX MOCTOSHHBIX COOTHOIIEHUII KOMOMHAIINN
FluAB_MLNS-ocenpTamMuBup.

B mporpammuom obecneuenun CompuSyn HCHoNb3yeTcs JorapupmMuyeckoe
npeoOpa3oBaHHe ypaBHEHHS] MEAUAHHOTO 3¢ dekra a1 SKCIepUMEHTAJIbHBIX TaHHBIX
U ee mpuMeHsoT 1 pacueta u 3¢pdexrusHoctu (ICsg), 1 Tak Ha3BPIBAEMOTO
koMOuHannoHHOTo HHAeKca (CI) pasnuyHbIXx KOMOMHALHMH JIEKAPCTBEHHBIX CPENICTB.
CI npencraBasier coboit monyuyeHnusblid u3 ypaBHeHus Chou-Talalay (MennanubIf
3 dext) mapameTp, KOTOPHIH YUUTHIBAET (PUIHMKO-XUMHIECKHE CBOWCTBA COTJIACHO
3aKOHY JIeHCTBYIOLIUX MacC U ONpeAeNsseTcss CYMMOH JBYX COOTHOLIEHUN MEXIY
NOJiel TO3bI JIEKAPCTBEHHOrO cpeacTBa 1, 0ObeAMHEHHOM C JJeKApCTBEHHBIM
CpPeACTBOM 2, HEOOXOIMMOM AJIsl TOCTHKEHHUsS ONPENeICHHOTO N1eHCTBUS, AEEHHON Ha
7103y JIEKapCTBEHHBIX CPeACTB |1 U 2 Mpu UX UHIAUBUAYAJIbHOM IPUMEHEHUH,
HEOOXOAMMOH I MOJyUeHHUs Takoro ke aelicTBusi. CoriacHo sTomy
Matematuueckomy aiaroputmy CI = 1 coorBeTcTByeT anautuBHomy nercreuto, CI <1
COOTBETCTBYET cuHeprusMmy, a CI > 1 cooTBeTCTBYeT aHTarOHU3MY.

Kak nponemoHcTpupoBano Ha ¢ur. 11 u 12, nns Bcex NpoTECTUPOBAHHBIX
COOTHOWEHMUH KoMOuHanuit u nis oboux supycos H1 (dur. 11) u H3 (dur. 12),
npenckasanubie BennunHbl CI B mpeaesnax Bcero quamna3oHa MHIHOUPOBAHHOMN
(bpaKIuu ONMUCHIBATUCH KPUBOH, JiexkKallel 3HAYUTEIbHO HUKe 1, IUis BCcex
COOTHOUIEHWH KOMOMHALNHI JICKAPCTBEHHBIX CPEACTB, U (PaKTHUECKHUE
SKCMEPUMEHTAIbHbIC TOUKH PA3JIUYHBIX O0BEIMHEHHBIX KOHLUEHTPALUH TaKXKe
HaXOAUJIUCh B IMAINa30HE HIKE | MpaKTUYECKH JJIsl BCeX KoMOuHauii. B
COBOKYITHOCTH 3TH JJaHHbI€ CBUJETEIbCTBYIOT O BBIPAKEHHOM CHHEPreTUYeCKOM
nericteun FluAB_ MLNS u ocenpramMuBUpa npu UX OObEIHMHEHHUH.

B anbTepHaTUBHOM MOAXOAE YKa3aHHbIE JAHHbIE MOXHO OMHUCBHIBATDH C MOMOIIBIO
auarpaMm n30007 (n3000/I0rpamMM), KOTOPBIE MO3BOJISIFOT CPABHUBATH
SKBUIOTEHTHbIE KOHIIEHTPALMU KaK HHIAUBUAYAJbHBIX, TAK U IPUMEHSIEMBIX B
KOMOMHALIMU JeKapCTBEHHBIX cpeacTB. Kak mpogeMoHcTpupoBaHo Ha ¢ur. 13 u 14,

pacnpenenenue seauunH ICsg, IC75 u ICoo st TpeX pa3auUHBIX COOTHOIIEHUM
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KOMOMHAUMI Hax OJUJINCh 3HAYUTEIbHO HUKE IMHUN N3000J1, COeNMHSIOINX
coorBeTcTByromue Beauuunsl ICso, IC75 u ICog nnst mpoTecTUpPOBaHHBIX
WHIUBHUAYaJbHO JIEKAPCTBEHHBIX cpencTB Kak B ciayudae H1 (¢ur. 13), Tak u B ciyqae
H3 (¢ur. 14), uto cBUgETENBCTBYET 00 YCTOHYMBOM CHHEprusme (B TO BpeMsl Kak
aJJUTUBHOE NEeHCTBHE U AaHTATOHU3M JOJIKHBI ONMUCHIBATHCS 3KBUIIOTEHTHBIMHU
TOYKaMH, JJOKAJN30BAHHBIMU JNOO0 Ha, TU0O0 BbINIE N3000JbI 1)1 HHANBUIYATbHOTO
JI€KapCTBEHHOT'O CPEICTBA COOTBETCTBEHHO).

Kombunamus FluAB_MILNS u 3aHamMuBHpa

OtHocurenpnyto 3¢ dpextuBHocTs FlTuAB MLNS u 3anaMuBHpa B OTHOIIEHUHU
HEUTpaJN3alui BUPYCOB IPUINIa A Tak)ke CPAaBHUBAJM 7 Vifro Ha IBYX BUPYCHBIX
cepoTHIax, penpe3eHTaTUBHBIX AJs1 oboux mramMmmoB H3N2 u HIN1. Kak
NpPOJEMOHCTPHUPOBAHO Ha Qur. 15, o6a coenMHEHUs MPU UX HHAUBUAYAITbHOM
TECTUPOBAHUU OOJIaIaIi 3aBUCSLIEH OT HO3bI CIIOCOOHOCTBIO MOJHOCTHIO
MHTUOUPOBATh 3apakeHUE KJIETOK, 00paboTaHHBIX He3aBUCHUMO JubOo Bupycom H3N3,
mubo Bupycom HIN1. OTHOCcuTenbHBIE paccuuTanHbie Benumdunbl [Csy cocTapisnu
23,1-24,48M nnsa FluAB_MLNS u 10,7-13,78M nist 3aHaMUBHpA.

KacarenpHoro cosmectHoro aeiicrsust FluAB MLNS u 3anamuBupa Ha ¢ur. 16
IPOAEMOHCTPUPOBAHO, YTO AHAJOTUYHO OCEJIbTAMUBHUDPY, 3aHAMUBHD 3HAYUTEIBHO
noBbIang nHruoupyouy cnocodonocts FluAB MLNS B oTHOmeHun o60ux BUPYCOB
H1 u H3.

KonnuecTBEeHHYIO OLIEHKY CUHEPreTHYEeCKOro NeHCTBUsA TaKXkKe OCYIIECTBIISIHU C
nomombo CompuSyn ¥ OMUCAHHOTO BhILIE MpUHIUIA MeauaHHOTO 3¢ dexra. Ha ¢ur.
17 npencrasienbl rpadpuku MenuaHHOTO 3P dekTa, XapakTepu3yr e 3aBUCUMOCTb
BozaeiicTBuil FluAB MLNS u 3anamuBupa. Paccuuranusie Beauuunbl CI miist
FluAB_MLNS u 3aHamuBupa npexacrapieHbl Ha ¢ur. 18 u 19, u oHH yeTKo
IEMOHCTPHUPYIOT CHHEPTETUYECKOe IefiCTBHE 000UX JIEKAPCTBEHHBIX CPEACTB KaK B
orHomeHun Bupyca H1 (¢ur. 18), Tak u Bupyca H3 (¢ur. 19), o yem cBHIeTENIbCTBYET
TO, YTO BEJIMYMHBI COCTABIJISIIOT MEeHee | st BceX MPOTECTHPOBAHHBIX
SKCIEPUMEHTAIbHBIX TOYEK. B COOTBETCTBUM € 3THM, KacaTeIbHO OOOHMX IITAMMOB
BUPYCOB M3000JIOrpaMMBbl CBHAETENIBCTBYIOT O CHJIIBHOM CHHEPTreTHYECKOM AeHCTBUU
Ha ypoBHe BequduH [Csy, IC75 u ICqy (uTO mpogemoncTpupoBano Ha ¢ur. 20 u 21),
KOTOpPbIE BCE OKA3aJUCh CYIIECTBEHHO HIKe BennunuH IC s nexapcTBEHHOTO

CpeaAcCTBa npu €ro MHANBUAYAJIbHOM NPUMCHCHUH .
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KomGunanus FluAB MLNS u 6anokcasupa Mmapbokxcuaa

OnoOpeHHbIN B MOCIeIHUE TObl HHITHOUTOP SHIOHYKJIEa3bl 0aIOKCaBUP
MapOokcua nepBoHadanbHO cpaBHUBaIK ¢ FluAB MLNS nnauBuayansHo Ha 000ux
mrammax H1 and H3 ananoruuHo MeTony, ONMCAHHOMY BbILIE JJISl OCENbTAMUBHUpPA U
3aHaMuBHupa. PesynapraTsl mpeacrasieHsl Ha Gur. 22. OTHOCHUTENbHbIE PACCUYUTAHHBIE
BennuuHbl [Cso coctasmsium 20,1-15,40M nnst FluAB. MLNS wu 4,9-2 36M nns
OanokcaBupa MapOOKCHUIIA.

Xots O6anokcaBup o0yiafaeT PyruM MEXaHU3MOM JEHCTBHS B OTHOLIEHHUH
UHTUOUPOBAHMS PEIJIMKALINU BUPYCA MO CPAaBHEHUIO ¢ HHruoutropamu NA,
JEeKapCTBEHHOE CPEACTBO BCE eme 00sanano CrioCOOHOCTHIO 3HAYUTENBHO MOBBIIIATH
UHruOupyrmyo aktTuBHOCTh FIuUAB MLNS, ¢ ueTko BbIpak€HHBIM CHHEPTETHYECKUM
nericrBueM (dur. 23). lanapie 00 UHTHOMPOBAHHUH, MMOJYYEHHBIE C HCIIOIB30BAHNEM
pPa3IMYHBIX COOTHOIIEHWH B KOMOWHAIIUY, MPUMEHSIIH IJIs1 pacuyeTa 1 MOCTPOCHHS
rpaduka MmeauanHoTo 3P dexTa ¢ TOMOLIBI MporpaMMHoro odecnedenuss CompuSyn,
U ONIPENEeIIsUTH TUTI B3AUMOJIEHCTBHUS JIEKAPCTBEHHOE CPEACTBO — JIEKAPCTBEHHOE
CPEACTBO COIJIACHO ONMHCAHHOMY Bbilie MeToay (¢ur. 24). PaccuntaHHble BETUYHHBI
CI nnst FluAB_MLNS u 6anokcaBupa mapbokcuna (¢pur. 25) 4eTKO ZEMOHCTPUPYIOT
HaJluuue CUHEPTeTUYECKOro AeHCTBUS MEXAY ABYMs JI€KAPCTBEHHBIMH CPEICTBAMH B
otrHoweHuu oboux Bupycos H1 u H3, o uem cBUIETENBCTBYET TO, YTO BEITHMYUHBI
COCTaBIISAIOT MeHee | st OoNbInel 4acTH MPOTECTUPOBAHHBIX 3KCIIEPHMEHTAIbHBIX
To4ek. M300010rpaMMbl CBUAETEIBCTBYIOT O CUJIBHOM M IIOJIHOM CHHEPTETHYECKOM
NeWCTBUM, YCTAHOBJIECHHBIM Ha ypoBHE Be4uH 1Csg, IC75 u ICoo (dur. 26).

B nenom, ycraHoBieHO, 4TO HeliTpanu3zyromas akTuBHOcTh FlIuAB_MLNS B
orHomeHun oboux mrammoB H1 u H3 cuHepreTndecku moBelanachk mpu
UCIIOJb30BAHUU PA3JIMUHBIX aHTUBUPYCHBIX MPENapaToB, 8 IMEHHO: HHI'HOUTOPOB NA
OCeJbTaMUBHUPA U 3aHAMHUBHUPA, a TAK)KEe HHIHOUTOpA SHAOHYKJIea3bl ODaJoOKcaBHpa
mMapOoKcuma.

IIpumep 7: CesaspiBaHue ¢ yegoBeueckuM FcRn npu pasaudseix pH

C nomommpio 6ucnoiinoi narepdepomerpun (BLI) nposoannu napannensHoe
cpaBHeHue cnocobHocTu FIuAB wt u FluAB MLNS k CBSI3bIBAaHHUIO C HEOHATAJIbHBIM
Fc-penentopom (FcRn).

st sTodi nenu ceasbiBanue FluAB wt u FluAB MLNS ¢ yenoseueckum FcRn

usMepsnu ¢ nomoubio ycrporictsa Octet RED96 (6ucnoiinas uatepdepomerpus
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BLI,¢pupma ForteBio). buoceHncopsl, ceHCUOMIM3NPOBAHHBIE AHTUTEIOM K
yenoseueckomy Fab-CHI1, nmpenBapurenbHO ruApupoOBain B KUHETHYECKOM Oydepe B
teueHue 10 mun npu KT. 3atem yenoseueckoe MAT (FluAB_ wt unu FluAB_ MLNS)
HAHOCHUJIM Ha OMOCEHCOPHI B KOHLUEHTpAMU | MKI/MJI B KHHETHYECKOM Oydepe npu
pH 7,4 B Teuenue 30 muH. MicXOonHBIH YPOBEHDb U3MEPSIN B KHHETHYeCKOM Oydepe
(ctepunbublil npodunbTpoBanHbiii 0,01% cBOOOAHBIN OT SHAOTOKCHHOB
ChIBOPOTOYHBIH anbOymuH, 0,002% Teun-20 (ITomucopbar 20), 0,005% NaN3 B 3PP)
npu pH=7,4 unu pH=6, B Teuenue 4 MuH. 3aTeM 3arpykKeHHbIE YEJTOBEUECKUM AT
CEHCOpHBI B T€UEHUE 7 MUH MOABEPraiu BO3AEHCTBUIO pacTBOpa uenosedyeckoro FcRn
B KOHLEHTpauu#u | MKr/mi B kunetuueckom Oydepe npu pH=7,4 unu pH=6,0 nus
usMmepenns acconuanuu FCRn—MAT B pa3ianyHOM OKpykeHUH (on-rate, CKOpOCThb
peakuuy accounanuu). 3aTeM ONpenelsiiu JUCCONNAIUI0 B KUHETHIeCKOM Oydepe
pu TakoM ke 3HadeHnu pH B Teuenue eme 5 muH (off-rate, CKOpocTb peakuu
nuccounaunu). Bee ctagum ocymecTsisian npu nepememnanuu npu 1000 o6/mun
npu 30°C. IIpodunu acconuanuu U AUCCOMUALNH ONPENEISIA B PEaJbHOM BPEMEHHU
110 U3MEHEHUI0 KapTHUH UHTEepEepeHIIUN.

Kak npogemonctpuposano Ha ¢ur. 27, antureno FluAB MLNS cBs3bIBaiIocs ¢
yenoBeueckuM FcRn ¢ Gosee Bbicokoi adppuuHOCTRIO 1O cpaBHeHUIO ¢ FIuUAB wt npu
kuciom pH (pH 6,0), B To Bpems kak Hu FluAB MLNS, au FluAB_ wt He
cBs3biBanuch ¢ FcRn nmpu wedirpansuom pH (pH 7,4).

ITpumep_8: Xapakrepusauusi noaTuMopPU3IMOB, HISHTUPULIUPOBAHHBIX B

VAITHHEHHOM 3MHUTONE aHTUTEIA

Ucropudeckue momuMopdu3Mbl B YATUHEHHOM 3TUTOINE U3YYAJIH B OTHOLIEHUH
UX BO3AEHCTBHS Ha HEWTpatu3ywumyw akTuBHOCTh FlIuAB MLNS ¢ ucnonb3oBanuem
BUPYCOB, CO3JaHHBIX C IOMOIIbI PEBEPCUBHOI M'eHETUKH ¢ Ucronb3oBanueM H1 HA
wiu H3 HA ¢ (reneruueckum) pornom A/Puerto Rico/8/34 (PRS).

OnHOHYKJIEOTHAHBIE TOMUMOPIU3MBI HHTPOAYIIMpOBaNH B nasmMunsl PR H1
HA unu A/Aichi/2/68 (Aichi) HA pHW2000 ¢ moMouipto caifTHanmpaBiIeHHOTO
myTarere3a. CoxpaHsanu peKOMOMHAHTHBIN BUPYC rpunmna A B accouuanuu ¢ H1 nnn
H3 HA na PR8-¢doHe ¢ ncrnonb3oBaHUEeM CTAaHIAPTHBIX METOAOB (HAIpUMep,
onucanubix y Erich Hoffmann, Gabriele Neumann, Yoshihiro Kawaoka, Gerd Hobom,

Robert G. Webster, A DNA transfection system for generation of influenza A virus
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from eight plasmids. Proceedings of the National Academy of Sciences, 97 (11), maii
200 r., cc. 6108-6113; doi: 10.1073/pnas.100133697).

Henitpanusyromyo akTuBHOCTb onieHnBanu Ha MDCK-kneTkax ¢
UCIIOJIb30BAHUEM CTAHAAPTHBIX MeTOAOB. Hanpumep, HENTPaNu3yKO YO aKTUBHOCTD
MOkHO oneHnBanu Ha MDCK-kneTkax, Hanpumep, B 96-n1yHOUYHBIX niaHmerax. s
sroi neau MCDK-knetku BriceBanu u3 pacuera 30000 kneTok/nyHKy 3a 24 4 10
3apaxxenusi. Autureno FluAB MLNS mMoxHO HHKYOUpPOBAaTh C BUPYCOM B TeueHHe | 4
npu 37°C nepen nodasnenunem kK MDCK-kierkam. J{yist 5TOT0 MOKHO cO3AaBaTh 9
cepuiiHbIX pa3peneHuii B cootHoumennu 1:2,5 FlTuAB_MLNS B cpene nist 3apaxeHus U
Ka)XJ10€ pa3BeIeHUEe MOYKHO TECTUPOBATh B TPEX MOBTOPHOCTAX (Hampumep, SO MKr/mi
— koHe4Hast koHUeHTpanus 0,03 Mxr/mir) u MoxkHO nHKyOHpoBaTh ¢ 120 TCIDsq
Bupyca B TedeHue 1 4 npu 37°C. MDCK-kneTku MOXKHO IPOMBIBATh JBaXK/bl C
nomoi b0 3@P, MmoxkHO n0o0aBnaTh 100 MKJI/IyHKY pacTBOpPa BUPYC.aHTUTENO U
KJIETKH MOXHO MHKYyOupoBaTh B TeueHue 4 4 nmpu 37°C. Uepes 4 4 K KI€TKaM MOXKHO
nobapisate 100 MkI/yHKY cpenbl muis 3apakenusi. [locne uakydannu B Tedenune 72 4
npu 37°C, supycHyro PHK mMoxxHO skcTparupoBath U usmMepAThb ¢ nomoupo qOT-
III1P, manpumep, ucnonn3yss WHO-npaiimepst (World Health Organization. CDC
protocol of real-time RT-PCR for influenza A HIN1. 28 anpens 2009 r.). Bennunna
ICso mpexncraBisier coO0H KOHLUEHTPALUIO aHTHUTEA B MKI/MJI, IPH KOTOPOH
penjukanus BUPYCOB CHUKaeTcs Ha 50%, U ee MOJKHO PacCUUTBIBATH C MOMOIIbIO
annpoOKCUMAaLUHU JaHHBIX, CTAHAAPTU30BAHHBIX OTHOCUTEJIbHO PE3yJIbTATOB,
MOJIYYeHHBIX B KOHTPOJIbHBIX JIYHKAX (HEe COAEPIKALIUX BUPYC U COAEPIKAIIUX TOJIBKO
BUPYC), HEJIMHEHHON 4-mapaMeTpUYECKOHN JIOTHCTHYECKON KPUBOH.

JlanHble 0 HeWTpanusyoieh aktuBHOCTH FIuAB MLNS B oTHOmEHUN
nonmumopdusmos H1 u H3 HA B ynnnHEHOM 3MUTONE NPEACTABICHBI HUXKE B TaOIuIe

4.
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Tabnwuma 4
Bupyc Amunokuciotaeic | FluAB MLNS
u3MeHeHus B HA I'eomeTp. cpeanee KpaTHOCTh H3MEHEHHUA

XapakTepusynmei OTHOCHTEJIBHO WT-
Hetrpanmu3anuo 1Csq BHUpYCa
(MKT/MT)

PR8:Aichi HA wt Juxuit Tun 5.6 NA

PR8:Aichi HA P11S P11S 9,5 1,7

PR8:Aichi HA D46N | D46N 3.3 0,6

PR8:Aichi HA N49T N49T 5,0 0,9

PR8 wt Huxuit Tun 4.7 NA

PR8 HA N146D N146D 5.5 1,2

Aichi o6o3rauaetr A/Aichi/2/68; reomeTp. cpeanee 0003HAYACT TCOMETPHUCCKOC cpeanee; HA
obo3Hauaet remarrmrOTHHEH; NA o0o3Hauaet HempuroaHo, PR8 o6o3nauaeT A/Puerto Rico/8/34
HINI1; wt 0603HAYACT TUKHH THII

KacarenbHo Bupycos, koaupyromux H3 HA, ycraHOBI€HO, YTO aHTUTENO
FluAB_MLNS Hneilirpanuzosano Bupycel ¢ mytanusmu HA1 P11S, HA2 D46N unu
HAZ2 N49T, uto xapakrepusosanoch BenuunHamu [Csg, CXOAHBIMU C aHATOTUYHBIMU
BEJIMUMHAMH JUIsl BUpyca aukoro tumna (usmeHenne ICsy < 2-KpaTHOTO OTHOCUTENBHO
BUpyca nukoro tuna). KacarensHo Bupycos, kogupytromux H1 HA,| yctanoBieHo, uTo
FluAB_MLNS HeiliTpanuzosano Bupycel, kogupyoimue HA2 N146D, uto
xapaktepusopanoch BeauunHamu ICsp, CXONHBIMU € aHAJIOTUYHBIMU BEJIUYUHAMU IS
Bupyca nukoro tuna (n3menenue ICsy < 2-kpaTHOro OTHOCHUTEJIBHO BUPYCaA JUKOTO
tuna). Kpome toro, npumensieMslii mramMm aukoro tuna PR8 xonuposan
nonmumopusmer L38Q u D46N HA2 u ero Heirpanusanus antureaom FluAB MLNS
xapaktepusoBajnoch BeauunHon 1Csg, cocTanstomeii 4,7 Mkr/mia. B nenom
yCTaHOBJIEHO, 4TO B ciydae FluAB MLNS Bce nzydeHHbIe TOJTUMOPHHU3MBI
NpUBOAUIHU K KpaTHOCTU U3MeHeHus [Cso < 2 mo cpaBHEHMIO ¢ BUPYCOM JHUKOTrO THUIIA.
B uesnom, antureno FluAB MLNS 3¢ ¢pexkTuBHO HEHTPaATHU30BaIO BCE U3YUEHHBIE
ucropudeckue nmonmumopdusmel B yanmuaeaHom snutone (H3 HA: HA1 P11S, HA2
D46N unn HA2 N49T; H1 HA: N146D).

ITpumep 9: OTBeT B BUIEe aHTUTEJIA K JEKAPCTBEHHOMY npenapaty v Tg32-

MBI N

Kacarenpno mytanun M428L/N434S B HacTosmee BpeMst CAUTAETCS, YTO 3Ta
MyTaIUsl MOBBIIIAET MMMYHOT€HHOCTh aHTUTEJ, KOTOPbIE COAEPIKAT YKa3aHHYIO
myTtanuioo (Brian C. Mackness, Julie A. Jaworski, Ekaterina Boudanova, Anna Park,

Delphine Valente, Christine Mauriac, Olivier Pasquier, Thorsten Schmidt, Mostafa
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Kabiri, Abdullah Kandira, Katarina RadoSevi¢ u Huawei Qiu. Antibody Fc
engineering for enhanced neonatal Fc receptor binding and prolonged circulation half-
life, mAbs, 11:7, 2019, cc. 1276-1288; Maeda A., Iwayanagi Y., Haraya K. u np.
Identification of human IgG1 variant with enhanced FcRn binding and without
increased binding to rheumatoid factor autoantibody. MAbs 9(5), 2017, cc. 844-853).

JIist OLIEeHKM UMMYHOT€HHOCTH, B YACTHOCTU OTBETA NMPOTHUB JIEKAPCTBEHHOTO
npemnapara (aHTUTeNA K JiekapcTBeHHOMY npenapaty; ADA), antutena FluAB_MLNS
B CPAaBHEHUU C POAUTENbCKUM aHTUTENOM FIuAB wt, IByM pa3au4HbIM IpyImnam
(n=5) TG32-mbimei (MbIIIN, TPAHCTEHHBIE TTO YesoBeueckoMy FcRn) nabenuposanu
1.v. MoHOKJIOHaNnbHbIe aHTUTeNa 1u60 FIuAB-MLNS, nu6o FluAB_wt B no3ze 5 mr/kr.
3aTeM A OLUEHKH LUPKYJIUPYIOLUUX YPOBHEH MHBELUHPOBAHHBIX MAT mosy4yanu
o0pas3ubl KPOBH B pa3jnyHbIe MOMEHTHI BpeMeHU. O0pasupl, oToOpaHHbIe B 1HU 14 1
21 mocyie UHBEKLHUHU, UCIOTb30BAH ISl OLIEHKU ¢ moMolIbio cnenuduyeckoro ELISA
OTBETa B BHUJI€ AHTHUTEN K JiekapcTBeHHOMY npenaparty (ADA), Bei3siBaeMoro
UHBEIMPOBAHHBIMHU YEJIOBEYECKUMH MOHOKJIOHAJIbHBIMU AHTUTEIAMHU.

B mienom, MeTon coCTOsN B CAEAYIOMEM: OUHINEHHBIMH MOHOKJIOHAJIbHBIMU
antutrenamu FluAB wt u FluAB MLNS B koHUEHTpauuu 2 MKr/mi
ceHcubunu3upoBanu 96-nyHouHsle niaHmersl. [lociae Omokaabl CHIBOPOTKY U3
00paboTaHHBIX XUBOTHBIX, MNOJYUYEHHYIO yepe3 14 nHeil u 21 neHb, pa3BeieHHYIO B
coorHomenuu 1: 180, nakyOuposanu B TedeHue 1,5 4 mpu KOMHATHOH Temmeparype
(KT). ITocne mpoMBIBOK B IIAHLIETHI JOOABJISIIN Me4YeHHbIH nepokcuaasoi F(ab’)2-
¢parmMeHT Kk03bero anTUMbIIHHOTO IgG (0,16 MKr/mMin) u mHKyOupoBaau B TeueHue 1,5
g ipu KT. 3arem BoisiByisin ADA IgG (MpllunHbIE aHTUTENA TPOTUB UHBEIIUPOBAHHBIX
antuten FluAB wt u FluAB_MLNS) ¢ ucnonb30BaHHEM COOTBETCTBYIOIIETO
cybcTpaTa U pe3yIbTaThl CYUTHIBAIH C MOMOLIBIO criekTpodoToMerpa. JlanHbIE
npencrtasieHsl B Buae 3HaueHud OI1 (450 HM), MONYYEHHBIX B KAXXAOM
UHAUBHUIYaJIbHOM 00pasie criBOpOTKH (n=5/rpynmy), cobpanHom uepe3 14 nHel u 21
IeHb Toche 1.v.-BBeeHus1 aHTuTena. ChIBOPOTKY U3 HauBHBIX Tg32-Mmbimei (ctrl)
NPUMEHSJIN B KAYECTBE OTPULATEIBHOTO KOHTPOJIS.

PesynbraTel npeacrasiensl Ha Gur. 28. Ilpu coznganuu nzodbpereHus
HEOXXUJAHHO OBbLIO YCTAHOBJIEHO, YTO CHUTHAJ, COOTBETCTBYIOIINI MBIIINHOMY
ceiBopoTouHOMY IgG, maromemy peakiuro ¢ anturenom FIuAB-MLNS, okazancs

OYeHb HU3KHM H COOTBETCTBOBAJ CUTHAJNy, OOHAPYKEHHOMY B KOHTpOJIE, T.€. B HE
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MOJBEPrHYTBIX UHBEKIUH KUBOTHBIX, B TO BpeMs Kak B oTiudue oT 3Toro ADA-oTBeT
B CBIBOPOTKE MbIIel, KoTopbIM uHbenuposanu FIuAB wt, okazancs BecbMa BBICOKHM
Kak uyepe3 14 nueil, Tak u yepe3 21 nenp nociue 1.v.-u"beknuu (pur. 28A). Kpome
TOro, yposuu ADA, ycTaHOBJIEHHBIE B IeHb 14 mocie HHBEKLUH, CYLIECTBEHHO U
o0paTHO KOppeaupoBaiu ¢ ypoBHAMU nupkynupyromero FluAB wt (ypoBHHu
FluAB wt B CBIBOPOTKE CHMKAJIHCh U3-32 MPUCYTCTBUS MBIIINHBIX aHTUTE MPOTHB
FluAB_wt), B To BpeMms kak ypoBHU nupkyaupyroiero FluAB-MLNS, onpenenexHbie
B 3TO K€ BpeMsi, OblTH PaKTUUECKU CYIIECTBEHHO 00Jiee BBICOKUMH U TOMOT'€HHBIMH
(¢ur. 28B).

B nesnom, 3Ty naHHBIE CBUETENBCTBYIOT O TOM, YTO HEOXXUJaHHO OTBET MPOTUB
JeKapCTBEHHOrO mpenaparta (aHTUTeNa K JIeKapcTBeHHOMY npenapaty; ADA), u, kak
cineacteue UMMyHoreHHOCTh FIuAB MLNS cHmkanuch no cpaBHeHnio ¢ FluAB wt.

ITpumep 10: OTBeT B BUIE aHTUTEN K JEKADCTBEHHOMY IIpenapary u

HUMMVHOT€HHOCTD IOCJIC S.C.-BBCACHHUA

JUTst TONMOTHUTEIBHOTO MOATBEPKASHHS YKAa3aHHBIX HEOXKUIAHHBIX PE3YJIbTaTOB
B (popmaTax, BHI3BIBAIOIIHUX OOJBINYI0 HMMYHOT€HHOCTD, pa3iu4dHbIM rpynnam TG32-
mbieit (n=5) uapenuposanu n1ud6o FluAB-MLNS, mu6o FluAB_wt (5 mr/kr)
MOAKOXKHO ($.C.), 9TO OOBIYHO paccMaTpUBaeTCs Kak 0ojiee HMMYHOT€HHBIN MyTh
BBeNeHUsA. Uepes 3 Henesu Mmocie S.C.-BBEACHUs U3MEPSJIM YPOBHU AHTUTEN K
JE€KapCTBEHHOMY IpENnapary B CBIBOPOTKE C MOMOIIBIO CELH(PUIECKOTO ISl OL[EHKH
MBIIIMHBIX aHTUTEJ K JiekapcTBeHHbIM npenapatam ELISA (cormacuo merony,
OMHUCAHHOMY B IIpuMepe 9) B CBIBOPOTKE MbILIEH, KOTOPbIM HHBELUPOBAJH §.C. JHOO
FluAB_wt, nu6o FLuAB_MLNS. B kauecTBe OTpULATEIBHOIO KOHTPOJIS
UCIIOJb30BAHN MYJ CBIBOPOTKHU U3 10 HAaUBHBIX HEOOPaOOTAHHBIX KUBOTHBIX.

PesynbraThl npeacrasiensl Ha Gur. 29. HecMmoTtpst Ha OoJiee UMMYHOTE€HHBIH
dbopMaT OmBITOB, y *KUBOTHBIX, 0Opadoranubix s.c. FluAB-MLNS, Bce eme He
BO3HHUKAJ T'yMOpPaJbHBIII HMMYHHOT€HHBIH OTBET, YTO MOATBEPKAEHO HA OCHOBE THTpPA
anTu-hIgG aHTHTEN B CHIBOPOTKE, MEPEKPHIBAIOINETO TUTP, OOHAPYKEHHBIN B
CBIBOPOTKE HE MOABEPTHYTHIX HHBEKIUH KOHTPOJbHBIX XKUBOTHBIX. 1, HA000pOT, TUTP
ADA y xxuBoTHBIX, 00paboTanHbix FIuAB wt, oka3zajicsi 4eTKO MO3UTHBHBIM H
MOAaBaJICS H3MEPEHUIO ¥ BCeX 00paboTaHHBIX KUBOTHBIX. [ToaTBepkaeHa oOpaTHas

KOppeaALUs MEXKAY UUPKYJUPYIOIIUMHA YPOBHIMHU HHBELUPOBAHHOTO aHTUTENA U
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SHIOreHHBIM aHTU-hIg(G-0TBETOM B CBIBOPOTKE MBIIIEH, KOTOPBIM HHBELHPOBAIHU
Tonbko FIuAB wt (naHHbIE HE IPEACTABICHBI).

VYKa3aHHbIE NaHHBIE SBJSIOTCS HEOXKUJAHHBIMU U J€MOHCTPUPYIOT, UTO
antuteno FluAB MLNS BbI3bIBaeT MeHbIIEH HMMYHOT€HHOCTD IO CPABHEHHUIO C €ro
ponutenbckuM antutenom FIUAB wt.

Tabauna nocnenosarenpnocteil u SEQ ID nomepos (IlepeueHnb

[IOCJIEIOBATENLHOCTEN ):

SEQ ID NO |Hocnenosamenhnocmb |Kommenmapnn
FluAB MLNS

SEQ ID NO: 1 SYNAVWN CDRH1

SEQ ID NO: 2 RTYYRSGWYNDYAESVKS CDRH2

SEQ ID NO: 3 SGHITVFGVNVDAFDM CDRH3

SEQ ID NO: 4 RTSQSLSSYTH CDRL1

SEQ ID NO: 5 AASSRGS CDRL2

SEQ ID NO: © QQSRT CDRL3

SEQ ID NO: 7 QOVQOLQQOSGPGLVKPSQTLSLTCAISGDSVSSYNAVWNWI |VH

ROSPSRGLEWLGRTYYRSGWYNDYAESVKSRITINPDTS
KNQFSLOLNSVTPEDTAVYYCARSGHITVFGVNVDAFDM
WGQGTMVTVSS

SEQ ID NO: 8 DIOMTQSPSSLSASVGDRVTITCRTSQSLSSYTHWYQQOK |VL
PGKAPKLLIYAASSRGSGVPSRFSGSGSGTDFTLTISSL
QPEDFATYYCQQSRTFGQGTKVEIK

SEQ ID NO: 9 OVOLQOSGPGLVKPSQTLSLTCAISGDSVSSYNAVWNWI |Taxemasa uenb
ROSPSRGLEWLGRTYYRSGWYNDYAESVKSRITINPDTS
KNOQFSLQLNSVTPEDTAVYYCARSGHITVFGVNVDAFDM
(WGOGTMVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
VVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKT
HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCV
[VVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYR
[VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
GOPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
QGNVEFSCSVLHEALHSHYTQKSLSLSPGK

SEQ ID NO: 10 |DIOMTQSPSSLSASVGDRVTITCRTSQSLSSYTHWYQOK |Jlerkas unens
PGKAPKLLIYAASSRGSGVPSRFSGSGSGTDFTLTISSL
OCPEDFATYYCQQOSRTFGQGTKVEIKRTVAAPSVFIFPPS
DEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQ
ESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHOQ
GLSSPVTKSFNRGEC

FluAB wt
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SEQ ID NO:

11

QVQLOQOSGPGLVKPSQTLSLTCAISGDSVSSYNAVWNWI
ROSPSRGLEWLGRTYYRSGWYNDYAESVKSRITINPDTS
KNQFSLQLNSVTPEDTAVYYCARSGHITVFGVNVDAFDM
WGQGTMVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
VVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKT
HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCV
VVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYR
VVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
QGNVEFSCSVMHEALHNHYTQKSLSLSPGK

Taxenad Lelb

HyxkieoTuOgHHE IocCegoBaTeNlbHOCTU FluAB_MLNS

SEQ ID NO:

12

CAAGTTCAGCTGCAGCAGAGCGGCCCCGGTCTGGTGAAG
CCTAGCCAGACTCTGTCTTTAACTTGCGCCATCTCCGGC
GACAGCGTGAGCAGCTACAACGCCGTCTGGAACTGGATT
CGTCAGAGCCCTAGCAGAGGTTTAGAGTGGCTGGGTCGT
ACTTACTATCGTTCCGGCTGGTACAACGACTACGCCGAG
AGCGTGAAGTCTCGTATCACTATCAACCCCGATACTAGC
AAGAACCAGTTCTCTTTACAGCTGAACAGCGTGACTCCC
GAAGACACTGCCGTGTACTACTGCGCTCGTAGCGGCCAC
ATCACTGTGTTCGGCGTGAATGTGGACGCCTTCGACATG
TGGGGCCAAGGTACTATGGTCACTGTGAGCAGC

HykneoTuagHada
IoCcJIeIOBaTEJIBLHOCT
b VH FluAB MLNS

SEQ ID NO:

13

GACATCCAGATGACTCAGAGCCCTTCCTCTTTAAGCGCT
AGCGTGGGCGATAGGGTCACTATCACTTGTCGTACTAGC
CAGTCTTTAAGCTCCTACACTCACTGGTACCAGCAGAAG
CCCGGTAAGGCCCCTAAGCTGCTGATCTACGCTGCCAGC
AGCAGAGGCAGCGGAGTGCCTAGCAGATTTAGCGGCAGC
GGTAGCGGCACTGACTTCACTCTGACAATCAGCTCTTTA
CAGCCCGAAGACTTCGCCACTTACTACTGCCAGCAGTCT
CGTACTTTCGGCCAAGGTACTAAGGTGGAGATCAAG

HykmneoTugHasda
nocJyegoBaTeJbHOCT
b VL FluAB MLNS
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SEQ ID NO:

14

CAAGTTCAGCTGCAGCAGAGCGGCCCCGGTCTGGTGAAG
CCTAGCCAGACTCTGTCTTTAACTTGCGCCATCTCCGGC
GACAGCGTGAGCAGCTACAACGCCGTCTGGAACTGGATT
CGTCAGAGCCCTAGCAGAGGTTTAGAGTGGCTGGGTCGT
ACTTACTATCGTTCCGGCTGGTACAACGACTACGCCGAG
AGCGTGAAGTCTCGTATCACTATCAACCCCGATACTAGC
AAGAACCAGTTCTCTTTACAGCTGAACAGCGTGACTCCC
GAAGACACTGCCGTGTACTACTGCGCTCGTAGCGGCCAC
ATCACTGTGTTCGGCGTGAATGTGGACGCCTTCGACATG
TGGGGCCAAGGTACTATGGTCACTGTGAGCAGCGCTAGC
ACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCC
AAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTG
GTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGG
IMACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCG
GCCGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGC
GTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACC
TACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAG
GTGGACAAGCGGGTTGAGCCCAAATCTTGTGACAAAACT
CACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGCG
GGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGAC
ACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTG
GTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTC
AACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAG
ACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGT
GTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTG
AATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCC
CTCCCACTCCCCGAAGAGAAAACCATCTCCAAAGCCAAA
GGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCA
TCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACC
TGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTG
GAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAG
ACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTC
CTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAG
CAGGGGAACGTCTTCTCATGCTCCGTGCTGCATGAGGCT
CTGCACAGCCACTACACGCAGAAGAGCCTCTCCCTGTCT
CCGGGTAAA

HykmneoTugHasda
nocJjegoBaTeJIbHOCT
b TSXeJIONM Lenu
FluAB MLNS
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SEQ ID NO:

15

GACATCCAGATGACTCAGAGCCCTTCCTCTTTAAGCGCT
AGCGTGGGCGATAGGGTCACTATCACTTGTCGTACTAGC
CAGTCTTTAAGCTCCTACACTCACTGGTACCAGCAGAAG
CCCGGTAAGGCCCCTAAGCTGCTGATCTACGCTGCCAGC
AGCAGAGGCAGCGGAGTGCCTAGCAGATTTAGCGGCAGC
GGTAGCGGCACTGACTTCACTCTGACAATCAGCTCTTTA
CAGCCCGAAGACTTCGCCACTTACTACTGCCAGCAGTCT
CGTACTTTCGGCCAAGGTACTAAGGTGGAGATCAAGCGT
ACGGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCT
GATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGC
CTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAG
TGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAG
GAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTAC
IANGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTAC
GAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAG
GGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGA
GAGTGT

HykmneoTugHasda
nocJjegoBaTeJIbHOCT
b JIETKOM LENu
FluAB MLNS
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OOPMVYIJIA U30BPETEHM A

1. Anturteno, kotopoe coaepxkut nocaenosarenbHoctu CDR1, CDR2 u CDR3
Tsikenol nenu, npeacrasieHueie B SEQ ID NO: 1, SEQ ID NO: 2 u SEQ ID NO: 3
cootrBeTcTBeHHO; nmocaenoBareabHocTd CDR1, CDR2 u CDR3 nerkoii uemnu,
npencrasiaenHbie B SEQ ID NO: 4, SEQ ID NO: 5 u SEQ ID NO: 6 cOOTBETCTBEHHO;

u mytauuu M428L u N434S B KOHCTAaHTHOH O0JIACTH TSXKEJON IEIH.

2. AHTHTEJIO IO II. 1, ra€ aHTUTEIO CBA3BIBACTCA C TCMAarrJIlOTUHUHOM BUpPYyCa

rpunmna A.

3. ArTuTeno mo n. 1 wiu m. 2, TIe aHTUTEJI0 HeUTpanu3yeT HH(EeKIHro,

BbI3bIBAEMYIO BUPYCOM rpummna A.

4. AHTHTENO MO 1. 3, TAe aHTUTENIO HEUTPaINU3yeT NH(PEKINIO, BBI3HIBAEMYIO
BUPYCOM Irpunma A, B 103€ KOTOpasi He IPEBbILIAET MOJOBUHY A03bl, TpeOyeMoil nis
HeWTpalu3aluy BUpyca rpunna A npu UCIOJb30BAHUU MPUMEHSIEMOTO AJIsl CPAaBHEHUS
AHTUTEJIA, KOTOPOE OTIMYAETCS OT YKa3aHHOTO aHTHUTEJA TOJIbKO TEM, YTO HE

conepxuT mytaunu M428L u N434S B KOHCTAaHTHOH OOJIACTH TSXKEJION LEMNH.

5. AHTHUTENO NOo N. 4, 1032 KOTOPOTO HE NPEBLIIAET OJHON TPEThEl N03Bbl,
TpeOyeMoii 1Jisg HelTpalu3aluu BUpyca rpurnmna A mpu UCMOJb30BAHUU YKa3aHHOTO

NMPUMEHAEMOI'O OJid CPABHCHHUA aHTHUTECJIA.

6. AHTUTENO 1Mo 1. 4 WK . 5, 1032 KOTOPOTO HE MPEeBbILIAET OJHOM MATON 035,
TpeOyeMoi s HeHTpalu3aluu BUpyca rpunmna A mpu UCIOIb30BAHUU YKAa3aHHOTO

MNPUMEHAEMOI' O AJid CPABHCHHA aHTHUTCJIA.

7. AHTUTEJIO 1O OHOMY W3 MPEAbIAYIIUX MYHKTOB, FIe aHTUTEJO HeUTpPaIn3yeT
nonumopdusmel HA1 P11S, HA2 D46N u/unu HA2 N49T mramma H3 HA; u/unu
nonumopdusm N146D mramma HI HA.
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8. AHTuTeENO MO M. 7, T aHTUTENO0 HelTpanusyeT nonumopdusmer HA1 P11S,
HA2 D46N w/unu HA2 N49T mramma H3 HA; u/unu nonmumopdusm N146D mramma
H1 HA, npu 3Tom kpatHOCTb u3MeHenus ICsg cocraBnsier < 2 otHocuTenbHo HA

BUpYyCa AUKOTO THUIIA.

9. AHTUTEN0 MO OAHOMY M3 NPEABIAYIIUX NYHKTOB, I1€ AaHTUTENO BBI3bIBAET
MIOHUKEHHBIN OTBET B BUJI€ AHTHUTEJA K JIEKAPCTBEHHOMY IpenapaTy OTHOCHUTEJIbHO
NPUMEHSEMOTr0 JJIsl CPABHEHHSI AHTUTEJNA, KOTOPOE OTJINYAETCA OT YKa3aHHOTO
aHTHUTEJNAa TOJbKO TEM, YTO He conepkuT myTtauun M428L u N434S B koHCTaHTHOH

00JIAaCTH TSKEJION LICIIH.

10. AHTHTENO 1O OOHOMY M3 MPEABIAYIIUX MYHKTOB, II€ AHTHTENO obyianaer
MEHbIIE UMMYHOT€HHOCTBIO OTHOCUTENBHO IPUMEHSIEMOr0 JUIsl CPAaBHEHUsI AaHTUTENA,
KOTOPO€ OTJIMYAETCsI OT YKa3aHHOIO aHTUTEJIA TOJbKO T€M, YTO HE CONEPKUT MyTalUU

M428L u N434S B KOHCTAHTHON 00JaCTHU TSAXKEJIONU LEIH.

11. AuTHUTENO IO OOHOMY U3 NPECAbIAYIINX MYHKTOB, TA1€ aHTUTEJIO

IpEeNCTaBIsAET COOOH YeNoBeYeCKOe aHTHTEIIO.

12. AHTUTEN0 MO OAHOMY U3 NPEABIAYIIUX MYHKTOB, IJ1€ aHTUTEJO

npeacTaBisieT COO0H MOHOKJIOHAJBHOE aHTUTEIO.

13. AuTHTENO 1O OOHOMY M3 NpeAbIAYIIHUX MYHKTOB, '€ aHTUTEJIO OTHOCUTCA K

[gG-Tuny.

14. Auturteno no n. 13, roe aaTureno oraocurcs k [gGl-tumy.

15. AutHaTeno mno OOHOMY M3 NPECAbIAYIINX MYHKTOB, TA€ JICTKAA LEIIb aHTUTEIIA

IpenCTaBIsieT COOOH JIETKYIO Kalmna-Leb.

16. AHTUTENIO MO OAHOMY U3 NPEAbIAYIIUX MYHKTOB, IJIe aHTUTENO CONEPKUT
BapuabenbHYI0 00JaCTh TSXKENIOH Lenu, KOTopast COAEPKUT aMHUHOKUCIOTHYIO

MOCJIE0BATENIbHOCTh, HACHTUYHYIO 10 MeHblIell Mmepe Ha 70% SEQ ID NO: 7, u
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BapualenbHyI0 00JIACTh JIETKOW 1M, KOTOpasi COASPIKUT aMUHOKHCIIOTHYIO
MOCJIE0BATENIbHOCTD, HACHTUYHYIO 1O MeHblIel mepe Ha 70% SEQ ID NO: 8, B

KOTOpbIX nocyuenoBarenbHocTu CDR, yka3zaHnHbie B 1. 1, coxpaHsAOTCS.

17. AHTUTENI0 O OAHOMY U3 NPEABIAYIINX MYHKTOB, IJ1€ AaHTUTENO CONEPKUT
BapuabebHYI0 001acCTh TSKEJION LENH, KOTOPasi CONEePKUT aMHUHOKHCIOTHYIO
MOCJIEIOBATENIbHOCTh, HACHTHYHYIO 1O MeHbInel Mmepe Ha 75% SEQ ID NO: 7, u
BapuadebHYI 00JIACTh JIETKOU 1M, KOTOPpasi COAEPIKUT aMUHOKHUCIIOTHYO
MOCJIEIOBATENIbHOCTh, HACHTHYHYIO MO MeHblIel Mmepe Ha 75% SEQ ID NO: 8, B

KoTOpbIX mocaenosarenbHocTu CDR, ykazanHbie B 1. 1, coxpaHSAOTCS.

18. AHTUTENO MO ONHOMY M3 MPEABIAYIIUX MYyHKTOB, II€ AaHTUTEJNO COAEPIKUT
BapualeNbHYI0 00JIACTh TSIXKEJION LEeTH, KOTOpask COAEePKUT AMHHOKHUCIIOTHYIO
MOCJIE0OBATENIbHOCTD, HACHTHYHYIO 1O MeHblIel Mepe Ha 80% SEQ ID NO: 7, u
BapualenbHYI0 00JIACTh JIETKOW 1M, KOTOpasi COASPIKUT aMUHOKHUCIIOTHYIO
MOCJIEI0BATENIbHOCTh, HACHTHYHYIO 1O MeHblIel Mepe Ha 80% SEQ ID NO: 8, B

KOTOpbIX mocyaenosarenbHocTu CDR, yka3zaHHbie B 1. 1, coXxpaHsAOTCS.

19. AHTHUTENO 1O OJHOMY M3 MPEAbIAYIIUX NYHKTOB, I'/Ie aHTUTENIO COJEPKUT
BapuabenbHY0 00JaCTh TSKENIOH LenH, KOTOpask COAEPKUT aMHUHOKHCIOTHYIO
NOCJIE€JOBATEJIbHOCTD, HAEHTUYHYIO 0 MeHblIel Mepe Ha 85% SEQ ID NO: 7, u
BapuabebHYI0 001acCTh JErKOH LeMH, KOTOpas CONEePKUT aMHUHOKHCIOTHYIO
MOCJIEIOBATENIbHOCTh, HACHTHYHYIO MO MeHbInel Mmepe Ha 85% SEQ ID NO: 8, B

kKoTopbIx mocaenosarenbHocTu CDR, ykazaHnHbie B 1. 1, cOXpaHSAOTCS.

20. AHTUTENIO IO OJHOMY M3 MPEABIAYIIUX MyHKTOB, II€ aHTUTEJIO COAEPIKUT
BapualebHYI0 00JIACTh TSKEJION LEeTH, KOTOpasi COAEPKUT AMHHOKHUCIOTHYIO
MOCJIE0OBATENIbHOCTh, HACHTHYHYIO 1O MeHbIneil mepe Ha 90% SEQ ID NO: 7, u
BapualebHYI0 00JIACTh JIETKOU 1€, KOTOpasi COASPIKUT aMUHOKHUCIIOTHYEO
MOCJIEI0OBATENIbPHOCTD, HACHTHYHYIO 10 MeHblIel Mmepe Ha 90% SEQ ID NO: 8, B

KOoTOpbIX mocaenosarenbHocTu CDR, yka3zaHnHbie B 1. 1, coxpaHsAOTCS.
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21. AHTHTENO 1O OJHOMY U3 MPEAbIAYIIUX MYyHKTOB, I/I€ aHTUTENO CONEPIKUT
BapuabenbHYI0 00JaCTh TSKEIOH Lenu, KOTopast COAEPKUT aMHUHOKUCIOTHYIO
MOCJIENOBATENbHOCTD, HAEHTUUHYIO IO MeHblIelH Mepe Ha 95% SEQ ID NO: 7, u
BapuabesNbHYI0 001acTh JIETKOH LEeNH, KOTOpas COAEPKUT AMHUHOKHCIIOTHYIO
NOCJIEJOBATEIBbHOCTD, HASHTUYHYIO 1O MeHblel Mepe Ha 95% SEQ ID NO: 8, B

KOTOpBIX mocienosarenbHocTH CDR, ykazaHnnblie B 1. 1, coxpaHAOTCA.

22. AHTUTENO MO OAHOMY U3 MPEAbIAYIIUX MYHKTOB, Il€ aHTUTEIO CONEPIKUT
BapuabebHYI0 001acCTh TSXKEJIONW LENH, KOTOPAasi CONEPKUT aMHUHOKHCIOTHYIO
MOCJIeIOBATENbHOCTD, peacTaieHHyo B SEQ ID NO: 7, u BapuabenpHy 00nacTh
JETKOH LENH, KOTOPasi CONEPKUT aMUHOKHCIOTHYIO MOCJIEN0BATEIbHOCTD,
npeacrasiaeaHyo B SEQ ID NO: 8, B kotopsix nocnenosateapbHocTd CDR, yka3zanHubie

B II. 1, COXpaHSIOTCA.

23. AHTUTENO O OAHOMY U3 NMpeAblAyIuX NyHKTOB, rae CH3-yuacTok anTuTena

HE COJIEPKUT KaKOH-1uO0 ONMOTHUTENbHON MyTauuu kpome M428L u N434S.

24. AHTHTENO 1O OJHOMY U3 MpPEeAbIAYIIUX NYHKTOB, rae Fc-o0nacTh anTUTENA

HE COJIEPKUT KaKOH-1ub0 nonogHuTeNbHONH MyTanuuu kpome M428L u N434S.

25. AHTUTENIO IO OAHOMY U3 NPEAbIAYIIUX NYHKTOB, I'1€ aHTUTEIO COAEPKUT
TSKEJYIO LeNb, KOTOPasi COAEPKUT aMUHOKUCIOTHYIO MOCJIEN0BATENbHOCTbD,
npencrasiaeHHyo B SEQ ID NO: 9, u nerkyro nenb, KOTOpasi COAEPKUT

AMUHOKHUCJOTHYIO MOCJIEI0BAaTEIbHOCTD, peacrapieHny B SEQ ID NO: 10.

26. AHTUTENO O OAHOMY U3 NMPEAbIAYIIUX MYHKTOB, Ile€ aHTUTENO HMEET
TSAKENYIO0 Liellb, KOTOpas COCTOUT U3 AMUHOKHMCJIOTHOMN MOCIeA0BaTeIbHOCTH,
npencrasiaeHHol B SEQ ID NO: 9, u nerkyo nenb, KOTopas COCTOUT U3

AMUHOKHMCJIOTHOM mocyienoBarenbHOCTH, npeactasienHoi 8 SEQ ID NO: 10.

27. AHTUTEJO MO OOHOMY U3 NPECAbIAYIINX NMYHKTOB AJIA NPUMECHCHUA OJIs1

npopUIAKTUKY WM JIeYeHHUSI MH(EKLUHNH, BBI3bIBAEMON BUPYCOM rpunmna A.
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28. AHTUTENO AN NPUMEHEHHUs No 1. 27, rae aHTUTENO BBOIST

npopUIAKTUUECKH.

29. AHTUTENO 1N IPUMEHEHUs 1o N. 27 unu n. 28, rae aHTUTEeNOo BBOAAT B A03€,
KOTOpasi He MPEBBIIIAET MOJOBUHY A03bI, TpeOyeMoi st NpOoQUIAKTHKH HIIH JIEUESHHUS
rpunna A Nnpu UCNOJb30BAHUU NPUMEHSEMOTO ISl CPAaBHEHUs aHTUTENA, KOTOPOe
OTJINYAETCs OT YKA3aHHOTO aHTHUTENA TOJBKO TEM, UTO HE COAEPKUT MyTauuu M428L

u N434S B KOHCTAaHTHON 00JACTHU TAXKEJION LEMNH.

30. AHTUTENO AJIs1 TPUMEHEHUs 1o 1. 29, 103a KOTOPOTO HE MPEBBIIIAET OJHOU
TpeTbell N03bl, TpeOyeMol Misi MpOPUIAKTUKH UJTH JISYSHUS Tpunmna A npu

HUCIIOJIb30BAHUHU YKA3daHHOTO NPUMECHACMOT'O AJisd CPABHCHUA aHTUTEIA.

31. AHTUTENO AJIs IPUMEHEHUs 1o 1. 29, 103a KOTOPOrO HE MPEBBIIIAET OJHOU
YeTBEPTOH NO3bI, TpeOyeMoil ist NpOoPUIAKTUKN UJTH JICYSHUS TPUINA A TIpH

HUCIIOJIb30BAHUHU YKA3aHHOTO NPUMECHACMOTI'O AJisd CPABHCHUA aHTUTEIA.

32. AHTUTENO AJIs NIPUMEHEHHUs 1o M. 29, 103a KOTOPOro He MPEBBIIIAET OJHOU
nATOW A03bl, TpeOyeMol 1 NpoPUIAKTUKH WU JIeUeHUs rpunmna A npu

HNCIIOJIb30BAHUHU YKA3aHHOTO NMPUMEHAEMOTO OJisd CPABHCHUSA aHTUTEIA.

33. AHTUTENO AJIsI MPUMEHEHUs 1o M. 29, 703a KOTOPOTO HE MPEBbILIAET OJHOMN
HIECTOU 03bI, TpeOyeMoil nJisi PO UIaKTUKHN HIIH JISYEHUs TpUmna A npu

HCIIOJIb30BaAHUU YKA3AHHOTO NPUMECHACMOTI'O AJIsd CPABHEHUA aHTUTEIA.

34. AHTUTENO NJIs1 TPUMEHEHUs 1o 1. 29, 103a KOTOPOTO HE MPEBBIIAET OJHOU
CebMOM 4aCTH 03B, TpeOyeMol st MpOoPUIAKTUKY UJIU JICYEHUS TpUMna A npu

HUCIIOJIb30BAHUHU YKA3AaHHOTO NPUMEHACMOTI'O AJid CPABHCHUA aHTUTEIA.

35. AHTUTENO AJIs IPUMEHEHUs 1o M. 29, 103a KOTOPOTO HE MPEBBIIIAET OJHOU
BOCHMOM 103bI, TpeOyeMoil st mpoQuIaKTHKHU WJIH JICUEHHS TpUINa A mpu

HUCIIOJIb30BAHUHU YKA3daHHOTO NPUMECHACMOTO AJisd CPABHCHUA aHTUTEIA.
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36. AHTUTENO AJIs IPUMEHEHUs 1o M. 29, 103a KOTOPOro HE MPEBBIIIAET OJHOU
OeBSITON 03bI, TpeOyeMoil ist MPpOPUIAKTUKHN WU JICUEHUS TPUINAa A TIpU

HUCIIOJIb30BAHUHU YKA3daHHOTO NPUMECHACMOTI'O AJis1 CPABHCHUA aHTUTEIA.

37. AHTUTENO, IpeAHa3HAYEeHHOEe AJIA IPUMEHEHUs 1o . 29, 103a KOTOPOro He
NpEeBbIMIAET OAHOMN NecsTON N03bl, TpeOyeMoil 1 NpOPUIAKTUKY WU JICYESHUS

rpuriIa A Ipu UCIIOJIB30BaAHUU YKA3aHHOTI'O MPUMECHACMOTI'O AJId CPABHCHUSA aHTUTEIA.

38. AHTUTENO AJIs1 TPUMEHEHUS O OJHOMY U3 M.11. 27-37, rie HHAUBUIYYM,

NOJAJIEKAIUN JJeYEeHUI0, UMEeT HENOCPEeACTBEHHbIN PUCK 3apaX€HUsl BUPYCOM IpUIINa

A.

39. AHTUTENO AJIs1 TPUMEHEHUS IO ONHOMY U3 M.11. 27-38, rie HHAUBUIAYYM,
MOAJIeKAIIUN JICYSHUIO, CTPAJaeT ayTOMMMYHHBIM 3200 IeBaHUEM WJIH aJlJIeprueii; uiu

UMEEeT PUCK PAa3BUTHUS AYyTOMMMYHHOTO 3a00JI€BAHUS UM AJUIEPTHH .

40. Monexyna HyKJI€MHOBOU KHUCJIOTA, COAEPKallas MOJUHYKIEOTH I, KOTOPBIN

KOAUPYET aHTUTEJIO N0 OAHOMY U3 m.u. 1-26.

41. Monexysa HYKJI€MHOBON KUCIOTHI 1O 1. 40, rae MojeKyna HyKJIEHHOBOU
KHCJIOTBI COAEPIKUT

(I) mONMUHYKJIEOTHA, KOTOPBIA COMEPIKUT HYKJICOTUIHYIO MOCIEN0BATEIbHOCTD,
npenctasiaeHHyo B SEQ ID NO: 12; unu HyKJI€OTUAHYIO MOCIEN0BATEIbHOCTD,
uneHTuuHyro Ha 70% wnu 6onee SEQ ID NO: 12; u

(IT) moNMMHYKIEOTHA, KOTOPBIH CONEPKUT HYKJIECOTUIHYIO MOCIEI0BATEIbHOCTD,
npenctasiaeHHyo B SEQ ID NO: 13; unu HykJI€OTHAHYIO MOCIEI0BATENbHOCTD,

uneHTHuHy0 Ha 70% wnm 6onee SEQ ID NO: 13.

42. Monexyna HyKJIe€MHOBONW KUCHIOTHI 1O 1. 40 unu 0. 41, rae Mmonekyna
HYKJI€EUHOBOW KUCIJIOTBI COAEPKUT

(I) monuHYyKIEOTHA, KOTOPBIH CONEPIKUT HYKJICOTUIHYIO MOCIEN0BATEIbHOCTD,
npenctasiaeHHyo B SEQ ID NO: 14; unu HyKJI€OTHAHYIO MOCIEN0BATENbHOCTD,

uneaTuunyro Ha 70% unu 6onee SEQ ID NO: 14; u
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(IT) moNMMHYKIEOTHA, KOTOPBIA COAEPKUT HYKJICOTUIHYIO MOCIEI0BATEIBHOCTD,
npeactasiaeHHyo B SEQ ID NO: 15; unu HyKJI€OTHUAHYIO NOCIEI0BAaTEIbHOCTb,

uneHTHuHyro Ha 70% wunu 6onee SEQ ID NO: 15.

43. KomOuHauust nepBOi U BTOPOH MOJIEKYJI HYKJIEUHOBBIX KHCJIOT, B KOTOPOH
nepBasi MOJIEKYJIa HYKJI€MHOBON KHUCJIOTHI COAEPKUT MOJUHYKJIEOTHA, KOAUPYIOLUN
TSDKEJYIO LieNb aHTUTENa 1o OJAHOMY U3 I.1. 1-26; a BTOpas MOJeKyJja HYKJI€UHOBOMN
KUCJIOTBI COAEPKUT MOJUHYKJIEOTH, KOAUPYIOIIUNA COOTBETCTBYIOLIYIO JIETKYIO LIENb

3TOTI'O XK€ aHTHUTEJIA.

44. KomOWHauus nepBOH U BTOPOH MOJIEKYJ HYKJIEMHOBBIX KUCIOT 1O 1. 43, B
KOTOPOH

(I) mepBas Mosiekysia HYKJIEMHOBOW KHCJIOTBI COAEPIKHUT MOJHHYKICOTH,
KOTOPBIA CONEPIKUT HYKJICOTUIHYIO MOCIEA0BATENBbHOCTD, MpeacTaBieHHyo B SEQ ID
NO: 12; wiu HYKJIEOTUIHYIO MOCIEN0BATENbHOCTh, HASHTHYHYI0 Ha 70% wiu Oonee
SEQ ID NO: 12; u

(II) BTOpast MoneKy1a HYKJIEHHOBON KHUCJIOTHI CONEPIKUT MOJUHYKIEOTH,
KOTOPBIA CONEPKUT HYKJICOTUIHYIO MOCIEA0BATENbHOCTD, MpeacTaBieHHyo B SEQ ID
NO: 13; uau HYKJICOTUIHYIO TOCIEI0BATEIbHOCTh, HAEHTHYHYIO0 Ha 70% winu Oonee

SEQ ID NO: 13.

45. KomOuHauus mepBoi ¥ BTOPOH MOJIEKYJl HYKJIEUHOBBIX KHUCJOT MO 1. 43 unu
1. 44, B KOTOpOH

(I) mepBas MoJsieKyJia HYKJIEMHOBOW KHCJIOTHI COAEPKUT MOJHHYKICOTH,
KOTOPBIA CONEPKUT HYKJICOTUIHYIO TOCIEA0BATENBHOCTD, MpeacTaBieHayo B SEQ ID
NO: 14; wiu HYKJIIEOTUIHYIO TOCIEIOBATEIbHOCTh, HASHTHYHYI0 Ha 70% wiu Oonee
SEQ ID NO: 14; u

(IT) BTOpast MoNeKy1a HYKJIEHHOBON KUCIOTHI CONEPIKUT MOJUHYKIEOTH,
KOTOPBINA CONEPIKUT HYKJICOTUIHYIO MOCIEA0BATENbHOCTD, MpeacTaBieHHyo B SEQ ID
NO: 15; wiu HYKJIIEOTUIHYIO TOCIEIOBATENbHOCTh, HASHTHYHYI0 Ha 70% wiu Oonee

SEQ ID NO: 15.
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46. BexTop, conepkalmuil MOJIEKYJNy HYKJIEHHOBON KUCJIOTHI IO OJHOMY U3 II.II.

40-42.

47. BeKTOp, co,[[epxcamm‘/i I(OM6I/IHaI_II/IIO MOJICKYJI HYKJICMHOBBIX KHUCJIOT 11O

OAHOMY M3 I.I. 43—45.

48. Knetka, skcnpeccupyromasi aHTUTEJO0 0 OAHOMY U3 M.1. 1-26 unu

coneprkainas BeKTop no n. 46 unu n. 47.

49. @apmaneBTUYECKass KOMIIO3ULIMS, COAEprKallasi aHTUTEJIO MO OAHOMY U3 II.1I.
1-26, HYKJIEMHOBYI KUCIOTY MO OAHOMY u3 1.1. 40—42, KOMOWHAINIO HYKJIEHHOBBIX
KHUCJIOT MO OJHOMY U3 M.I. 43-45, BexkTop no n. 46 unu 0. 47 uiu KIeTky no mn. 48 u

HeoOs13aTeIbHO (papMalEeBTUUYECKH MPUEMIIEMbIH pa30aBUTE b HIIU HOCUTEb.

50. IIpumeHeHne aHTHUTENA 1O OJHOMY U3 M.1. 1-26, HyKJIE€MHOBOW KUCJIOTHI IO
onHOMY U3 1.1. 40—42, KOMOMHAIUH HYKJIEMHOBBIX KUCJIOT O OAHOMY M3 I.1I. 43-45,
BEeKTOpa 1o m. 46 unu 1. 47, kieTku no . 48 wiu papmMaLeBTHIECKON KOMIO3HUIUHU 11O
1. 49 nast NpUroTOBJIEHUS JIEKAPCTBEHHOIO CPEACTBA, NPEAHA3HAYEHHOTO AJIs
npopUIAKTUKH, JIEUEHUs UIU ocabieHus nHQEeKIH, BbI3bIBAEMONW BUPYCOM I'pHIINA

A.

51. AHTHUTENO MO OOHOMY U3 M.1. 1-26, HYKJIENHOBAsI KUCJIOTA 11O OJJHOMY U3
n.m. 40—42, koMOMHAIMS HYKJIEMHOBBIX KUCJIOT MO OAHOMY U3 IL.1. 43-45, BEKTOp Mo
n. 46 unu n. 47, kietka no n. 48 win papManeBTHUIECKAs KOMIIO3ULHS MO 1. 49 s
NPpUMEHEHHUs! ISl PO UIAKTUKY MU JIEUeHUs] UHPEKIIUH, BBI3BIBAEMOI BHPYCOM

rpunmna A.

52. AHTI/ITC.]IO, HYKJI€MHOBAA KHUCJIOTA, KOM6I/IHaLII/I$[ HYKJICUHOBBIX KHUCIIOT,
BCKTOP, KJIETKAa UJIN (I)apMaLIeBTI/ILIeCKaﬂ KOMIIO3ULUA OAJId NPUMCHECHUA I10 II. 51, rac
AHTUTEJIO, HYKJICUMHOBYK KUCJIOTY, BEKTOP, KJICTKY HJIHU KOMIIO3ULIUIO BBOIAT B

npopUIAKTUUIECKOM PEKUME.
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53. AHTI/ITeJ'[O, HYKJI€EMHOBAA KHUCJIOTA, KOM6I/IHaLII/I$[ HYKJI€CMHOBbBIX KHCJIOT,
BCKTOP, KJIETKAa UJIU (bapMaI_IeBTI/ILIeCKaﬂ KOMIIO3U LU AJA NPUMECHECHUA I10 II. 51 unn
II. 52, rac aHTUTENO, HYKJICUHOBYHKO KHCJIOTY, BEKTOP, KJICTKY UJIX KOMIIO3UIUIO

BBOJAT B KOM6I/IHaI_II/II/I C aHTUBHUPYCHBIM IIpE€IrapaToM.

54. AHTUTENO, HYKJEMHOBAsI KUCJIOTA, KOMOUHAIIUS HYKJIEHHOBBIX KHUCIIOT,
BEKTOD, KJETKa UK (hapMaleBTUUECKass KOMIO3HUIUS JJIsl IPUMEHEHUs 1o 1. 53, rae
AHTUBUPYCHBIN MpenapaT BHIOUPAIOT U3 HHTMOUTOPOB HEWPAMUHUA3BI U

WHTHOUTOPOB MOJIMMEPa3bl TPUIINA.

55. AHTUTENO, HYKJIIEMHOBAs KUCJIOTA, KOMOUHAIUS HYKJIEHHOBBIX KHCIIOT,
BEKTOp, KJIeTKa WK (papMaleBTUUIECKass KOMIIO3UIUS JIsl IPUMEHEHUS 10 1. 53 unu
n. 54, roe aHTUBUPYCHBIN NMpenapaTt BbIOMPAIOT U3 OCENbTAMUBHPA, 3AHAMUBHUPA H

OanmokcaBupa.

56. AHTUTENO, HYKJIEMHOBAsl KUCJIOTA, KOMOUHAIUSA HYKJIEHHOBBIX KHCIOT,
BEKTOp, KJIeTKa MM (papMaleBTUUECKast KOMIIO3ULIHS JUIsI IPUMEHEHHs 110 OJTHOMY H3
n.n. 51-55, rae UHAUBUAYYM, NOAJIEXKALIUN JIEUEHUIO, CTPaAaeT ayTOUMMMYHHBIM
3a00€eBaHUEM UJIU ajuleprueil; Ui HMeeT PUCK Pa3BUTHUS ayTOUMMYHHOTO

3a00yeBaHUs MJIH aJJIEPTHUH.

57. KomOunauus
(I) anTuTena mo onHOMy U3 m.m. 1-26 u

(IT) aHTUBHUPYCHOTO areHTa.

58. KomOunanus o m. 57, B KOTOPOH aHTUBUPYCHBIN Nmpenapat BbIOpaH u3

UHTHOUTOPOB HEHPAMUHHIa3bl © HHTHOUTOPOB MOJUMEPA3bl TPUIITIA.

59. Kombunanus o . 57 unu n. 58, B KOTOpOI aHTUBHPYCHBIN Mpemnapart

BBIOpAH U3 OCENbTAMUBHUPA, 3aHAMUBHUPA U OaIOKCaBUPA.

60. KomOunauus no oqHoMy u3 m.1. 57-59 nns npouIakTUKU UM JTE€YEHUS

nH(peKI U, BbI3bIBAEMON BUPYCOM rpunmna A.
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61. Cnoco0 cHukeHUs: NHQEKINHU, BbI3bIBAEMOI BUPYCOM Ipumna A, wiH
CHM)XEHHSl PUCKA 3apa’k€HUsl BUPYCOM rpunna A, BKIOYAKOIIUN: BBeACHHUE
UHAUBUAYYMY, KOTOPBIH HYKIa€TCsI B 3TOM, B TepalneBTUUYeCKH 3P eKTHBHOM

KOJIMYECTBE aHTUTENA 10 OAHOMY M3 m.1. 1-26.

62. Cnocob mo n. 61, B KOTOPOM aHTHUTENO BBOAST B MPODIIAKTHIECKOM

pexume.

63. Cnoco® mo n. 61 unu n. 62, B KOTOPOM aHTHUTENO BBOJAST B A03€, KOTOpPAs HE
NPEBBIIAET MOJOBUHY A03bI, TpeOyeMoil 1 mpOoPUIAKTUKY FIIH JIEUYEHHS rpunma A
IPHU UCIOJIb30BAHUU NPUMEHSIEMOrO JUIsl CPABHEHUsI AaHTUTENA, KOTOPOE OTIUYAETCs
OT YKa3aHHOI'0 aHTUTEJIA TOJBKO TE€M, UTO He coAepkUT Mmytauun M428L u N434S B

KOHCTAHTHOMN 00JIaCTH TSKEJIOH LENU.

64. Crioco0 mo n. 63, B KOTOPOM /1032 HE MPEBHIIIAET OJHON TpeThel 03bI,
TpeOyeMoi s npoUIAKTUKHU VI JICYEHHs TPUIIA A IPU UCIOJIb30BAHUHU

YKa3aHHOTO MPUMECHACMOT O AJId CPABHCHUSA aHTUTEIA.

65. Cnoco0 mo m. 63, B KOTOPOM 1032 HE NMPEBbIIAET OAHON NATOH O3B,
TpebyemMoil At npoGUIAKTHKH WJIH JICUSHUS TPUIa A IPU UCIIOJIb30BAHUH

YKa3aHHOT'O IPUMECHAEMOT'O IJid CPABHCHUSA aHTUTEIA.

66. Cnoco® mo oxHOMY U3 I.1. 6165, B KOTOPOM UHAMBHUAYYM, MOAJIEKALTUN

JIEUYEHHUI0, UMEeT HEMOCPEACTBEHHBIN PUCK 3apaKeHus BUPYCOM rpumnmna A.

67. Cnocob mo ogHOMY U3 I.1. 61—-66, B KOTOPOM aHTUTEJO BBOIAT B

KOM6I/IHaL[I/II/I C AaHTUBHUPYCHBIM IIPpEHIapaTOM.

68. Croco0 CHUIKEHUSI HMMYHOT€HHOCTH aHTHTENA, KOTOPOE CONEPIKUT
nocinenosarenbHocTd CDR1, CDR2 u CDR3 Ttsxenoii uenu, npencrasieHHbie B SEQ
ID NO: 1, SEQ ID NO: 2 u SEQ ID NO: 3 coOTBETCTBEHHO, NOCJEN0BATEIbHOCTHU
CDR1, CDR2 u CDR3 nerko#i nenu, npeacrasieHubie B SEQ ID NO: 4, SEQ ID NO:
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5u SEQ ID NO: 6 cOOTBETCTBEHHO, BKJIIOYAIO MU CTAJUI0 UHTPOAYKLUU MyTalUH

M428L u N434S B KOHCTAaHTHYIO O0JIaCTh TSKEJIOHN LieNH aHTUTENA.
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