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OIIMCAHHUE U30BPETEHHUSA
2420-571799EA/030
CIIOCOBbBI U KOMIIO3NNH, COAEPKAIIME BAPUAHTDBI BEJIKA A (SpA)
STAPHYLOCOCCUS

ITEPEKPECTHAA CCBIJIKA HA POJICTBEHHBIE 3ABKH

[0001] ITo HacTosel 3asiBKE€ WUCHPALIMBAETCS MPUOPUTET IO BPEMEHHOM MaTEHTHOM
sasBke CIIIA Ne 62/847832, monmanHoi 14 mast 2019 ropma, Takum o0pa3oM, BKJIFOUEHHOH B
Ka4eCTBE CCbUIKU B TIOJTHOM 00beMe.

YPOBEHb TEXHUKH

[0002] Hacrositmee uzoOpereHHe OBLUIO CO3MAHO TPH TOANEPIKKE IMPABUTENIBCTBA IO
rpantam  NeNe AI038897 wu Al052474, mnpucBoenneim National Institutes of Health.
[TpaBuTenbCcTBO 00JIAIAET HEKOTOPBIMH ITPaBaMHU HAa H300pETEeHUE.

I. OBJIACTDH U3OBPETEHUA

[0003] Hacrosimmee n3o0peTeHue, B OCHOBHOM, OTHOCUTCSI K 0OOJaCTSIM HMMMYHOJIOTHH,
MHUKpOOHOJIOTHH U MaToJorHu. boee KOHKPETHO, OHO OTHOCUTCS K CIIOCO0aM M KOMITO3ULIUSIM,
BKJIFOUAOIM BapUaHTBl OakTepuasbHOro Oeika A, KOTOPBI MOMKHO HCIONB30BATh IS
WHyLIUPOBAHUS HIMMYHHOTO OTBETA IPOTUB OAKTEPHIL.

II. YPOBEHb TEXHUKH

[0004] KonuyecTBO OBITOBBIX M TOCIMHUTAIBHBIX MH(EKIIMI MOBBICHIOCH 32 MOCIETHHUE
HECKOJIBKO JIET, IpPU 3TOM YBEJIMYUIIOCh MHCIIONb30BAHME BHYTPUCOCYAMCTBIX YCTPOMCTB.
I'ocniuranbHble (HO30KOMUAJIBbHBIE) HHOEKINN SIBJISIOTCS OCHOBHOM NMPUYMHOM 3a00J1€BaeMOCTH
U CMepTHOCTH, OoJiee KOHKpeTHO - B CIIIA, rae oHn nopakaroT 0ojiee 2 MUJUTMOHOB MALMEHTOB
exxeroqHo. Hambonee wacTsiMu HMHQEKUMSIMU SBIAIOTCS WH(PEKLUNH MOYEBBIBOMAIIMX MMyTeH
(33% undexuuii), 3arem nmaeBMoHUs (15,5%), xupypruueckue panesbie nndpexmu (14,8%) u
nepBu4HbIe HHPeKun kpoBoToka (13%) (Emorl and Gaynes, 1993).

[0005] OcHOBHBIE HO30KOMHAJIbHBIC TMATOT€HHBIE MHKPOOPTAHU3MBI  BKJIFOYAIOT
Staphylococcus aureus, Koaryjiasa-OTPHUIATENbHBIX CTAQHIOKOKKOB (TJIaBHBIM 00paszom,
Staphylococcus epidermidis), Enterococcus spp., Escherichia coli u Pseudomonas aeruginosa.
XOTsl 3TH MATOTEHBI BBI3BIBAIOT MPHOIU3UTENBHO OIUHAKOBOE KOJHMUYECTBO HH(EKIHH, TSKECTh
HApPYLICHWH, KOTOPbIE OHM MOTYT BBI3bIBATH, B KOMOWHAIIMM C YacCTOTOW PE3UCTEHTHBIX K
aHTHOMOTHKAM H30JIATOB CIBUraeT OajaHc B CTOpoHy S. aureus U S. epidermidis kak Hanboee
3HAUYUMBbIX HO30KOMMAJIbHBIX MMaTOI€HHBIX MUKPOOPTaHHU3MOB.

[0006] CraduaoKOKKM MOTYT BBI3BIBATH LIMPOKHI CHEKTp 3a00JeBaHUN y JOAeH U
APYTUX SKUBOTHBIX ITOCPENCTBOM MPOAYKIWH TOKCHMHOB WM WHBa3HU. CTadUIOKOKKOBBIE
TOKCHHBI TAK)XK€ SBIISTFOTCS PACIPOCTPAHEHHON MPUYMHON NMHIIEBOrO OTPABJICHUS, T.K. OaKTepUn
MOTYT PacTU B HEMPABUJIbHO XpaHslelcs Mulle.

[0007] Staphylococcus epidermidis siBisieTCs HOpMaJIbHBIM KOMMEHCAJIOM KOXH, TaKKe
SBJIIIOIIMMCS. BOKHBIM YCJIIOBHO-TIATOT€HHBIM MHKPOOPTaHU3MOM, OTBEYAIOLINM 32 HMH(pEKInH
NOBPEXIEHHBIX MEIULIMHCKUX YCTPOHCTB M MH(PEKLUNH B y4acTKaxX XHPYPrUYECKUX OIEpaLHil.

MenuuuHCcKue yCTpoiicTBa, HHPHUIMpoBaHHbIe S. epidermidis, BKIIOUAIOT KapAUOCTUMYJIATOPHI,



IIYHTBl JJIs1 OTTOKAa LepeOpOCIMHAJIBHOM JKUAKOCTH, KaTeTepbl sl  XPOHUYECKOTO
NEPUTOHEANIPHOIO JHainu3a B aMOYJIaTOPHBIX YCJIOBUAX, OPTOINEANYECKHE YCTPOMCTBA H
HCKYCCTBEHHBIE KJIallaHbl CEpALA.

[0008] Staphylococcus aureus sBisiercs HauOoJjiee pPacIpOCTPAHEHHON MPUYMHOMN
HO30KOMHAJIbHBIX HH(EKIUI CO 3HAUNTENbHON 3a001€BaeMOCTbIO M CMEPTHOCTHIO. OH sABNIsIeTCA
INPUYMHOM HEKOTOPBIX CIy4aeB OCTEOMHENNTAa, 3HAOKAPAMTA, CENTHYECKOro apTpuTa,
ITHEBMOHUH, a0CLIECCOB U CHHPOMA TOKCHYECKOrO LIOKA. S. aureus MOryT BbDKMBATh Ha CYXHX
MOBEPXHOCTSIX, YTO MOBBIMAET BEPOSTHOCTh nepenaun. Jlrobas mHpekuus S. aureus MOKeET
BbI3BIBATh CTA(UIIOKOKKOBBIH OKOTOMOJOOHBINH KOXHBIH CHHAPOM, KOKHYK pPEaKLHI Ha
HK30TOKCHH, aOCOpOMpOBaHHBIH B KPOBOTOK. OH Takk€ MOJKET BbI3bIBATH THUI CENTHLEMHH,
HA3BaHHBIN MHUEMHEN, KOTOPBIH MOXKET yrpoxaTb >Xu3HU. K coxaneHuro, MeTHULWIUINH-
pesucreHTHbIi  Staphylococcus aureus (MRSA) craHOBUTCS  OCHOBHOW  NPHUYHUHON
TOCTIHTAJIbHBIX HH)EKLINH.

[0009] Undekunu S. aureus u S. epidermidis, kak nMpaBuIIo, JieyaT aHTHOHOTHKAMH, MPH
5TOM MEHULWJUIMH SIBJISIETCS JIEKAPCTBEHHBIM CPEICTBOM BBIOOPA, B TO BPEMsI KaK BAHKOMHIIMH
UCTIONB3YIOT ISl METULIMJITHH-PE3UCTEHTHBIX U30JATOB. IIpOoreHT cTad MIIOKOKKOBBIX IITAMMOB,
NPOSIBJISIFOIINX PE3UCTEHTHOCTh LIMPOKOTO CHEKTPa K aHTHOMOTHKAM, BCE YBEIMYHBAETCS, UTO
NpeAcTaBisieT yrpo3y st 3¢p¢GeKTHBHON MPpOTHBOMHUKPOOHOH Tepanmu. Kpome Toro, HenaBHee
NOSIBJICHNE BAHKOMULIMH-PE3UCTEHTHOIO IITAMMA S. aUreus BbI3bIBAET ONACEHMs, YTO MOSIBSITCS
u pacrpoctpansarcs mraMMbl MRSA, amst KOTOpBIX He CyIIECTBYET NOCTYNHOH 3(dexTuBHOIM
Tepanuu.

[0010] Ha craguu pa3paboTKy HaXOAUTCA albTEPHATUBHOE JiedeHHEe CTA(UIOKOKKOBBIX
uHpekuuii aHTUOMOTHKAMH, B KOTOPOM HCIIOJB3YIOT AHTHUTENa NPOTUB CTA(PHIOKOKKOBBIX
AHTUTEHOB. DTa TepaIus BKIFOYAeT BBEACHUE MOJUKIOHAIBHBIX aHTUCHIBOPOTOK (WOO00/15238,
WOO00/12132) nnu nedeHrne MOHOKJIOHAIBHBIMHA aHTUTEIAMH IIPOTHUB JIMIIOTEHXOEBOH KHCIOTBI
(WQO98/57994).

[0011] AnbTepHaTHBHBIM MOAXOAOM OyAET MCMOJb30BAHHE AKTUBHOW BAKIIMHALIMH JIJISI
JIOCTH)KEHUs] IMMYHHOTO OTBETa MPOTUB CTA(QUIOKOKKOB. I'€HOM S. aureus CeKBEHHPOBAH U
MHOTHE KOIUPYIOIIUE MmocienoBareabHocTH unentudummuposansl (W002/094868, EP0786519),
YTO MOXKET MPHUBECTH K MACHTU(UKALUU MOTEHIHAIbHBIX aHTHIeHOB. TO XK€ BEPHO U IS S.
epidermidis (WOO01/34809). Kak ycoBeplIeHCTBOBaHME 3TOTO MOAXOAA, WACHTU(UIMPOBAHBI
Oenky, pacrmo3HaBaeMble THUIEPUMMYHHBIMH CBIBOPOTKAMH OT TMAIMEHTOB, CTPAJarOIINX
cradunokokkoBoit nHdpekueit (W0O01/98499, W(002/059148).

[0012] S. aureus cexpeTUpyeT MHOXKECTBO (PaKTOPOB BUPYJIEHTHOCTH BO BHEKJIETOUHYIO
cpeny (Archer, 1998; Dinges et al., 2000; Foster, 2005; Shaw et al., 2004; Sibbald et al., 2006).
Kax u OONBIIMHCTBO CEKPETHPYEMBIX OENKOB, 3TH (PaKTOPbl BUPYIEHTHOCTH TPAHCIOLHUPYIOTCS
C TOMOINBIO ammapata Sec 4epe3 IUIa3MaTHYEeCKyr0 MeMOpaHy. benku, cekperupyemble
anmnapatoM Sec, HeCyT N-KOHLEBOH JUAEPHBIM MENTUM, YAAISIEMBbId JTUAEPHONU MENTUAA30MH,
nocye nomnagaHus npe-Oenka B TpaHciokoH Sec (Dalbey and Wickner, 1985; van Wely et al.,

2001). HenaBHmii TeHOMHBIH aHaJIM3 TIO3BOJSIET TIPEAIONOXKUTh, 4YTO Actinobacteria u



npenacrasuTend Tuna  Firmicutes KOAMPYIOT — JOMNOJHUTENBHYIO  CHUCTEMY  CEKpeLUH,
pacmosHaImy noarpymnmy OenkoB Sec-He3aBucUMbIM obOpazom (Pallen, 2002). ESAT-6
(panHuii cexperupyemsblii anturen-muens 6 k/la) u CFP-10 (anturen ¢punsrpara KyapTyps! 10
k/la) Mycobacterium tuberculosis mnpexncraBisAroT coOOl mepBble CyOCTpaThl 3TOH HOBOH
cucreMbl cekperuy, obo3HaueHHON kak ESX-1 wnu Snm B M. tuberculosis (Andersen et al.,
1995; Hsu et al., 2003; Pym et al., 2003; Stanley et al., 2003). B S. aureus aBa momoOHBIX
ESAT-6 ¢akropa, obo3Hauennbie kak EsxA n EsxB, cekperupyrorcs mytem Ess (cucrema
cexkpeunu ESAT-6) (Burts et al., 2005).

[0013] TlepBoe mokoneHHME BAKLUMH, HANpaBJIeHHBIX IMPOTHUB S. aureus WIK IMPOTUB
NPOAYLUPYEMBIX MMH 3K300eNIKOB, mMenu orpaHuueHHbii ycrnex (Lee, 1996). Coxpansiercs
noTpeOHOCTh B pa3paboTke 3P (PEKTUBHBIX BAKIUH MPOTHUB CTA(PUIOKOKKOBBIX HH(EKIHUH.
Taxke HEOOXOAMMBI JIOTIOJHUTENIbHBIE KOMIO3UIHMU JUIA  JIEYEHUs] CTa(HMIOKOKKOBBIX
UHQEKIHH.

[0014] Ha BceM TmpPOTSDKEHWH HACTOSIIIEH 3asiBKU TEPMHUH 'MPUOIU3UTETHHO"
UCTIONB3YIOT B COOTBETCTBHM C €ro OOIICMPHHATHIM 3HAY€HHEM B OOJACTH KJIETOYHOH W
MOJIEKYJSIPHOW OWONOTMU Uil YKa3aHUs TOrO, YTO 3HAYEHHE BKIIOYAET CTAHAAPTHOE
OTKJIOHEHHE OLIMOKH JUIA YCTPOMCTBA MM CHOCO0a, HCIOJNb3YEeMOro Uil OIpenesIeHHs
3HAYEHUs.

[0015] TepMuHBI B €QUHCTBEHHOM WYHCJI€ NPU HCIOJb30BAaHNM B KOMOMHALMU C
TEPMHUHOM 'coneprkaluii” MOryT O3HadaThb "OAMH", HO TAK)K€ OHU COOTBETCTBYIOT 3HAYEHMIO
"onuH wim 6osnee", "o MeHbIned Mepe oquH" U "oauH uiu 6oee OTHOro".

[0016] B pamkax u3oOpereHus TepMuHbI "Win" U "W/HIN" UCHONB3YIOT ISl OTUCAHUS
MHO)KECTBa KOMIIOHEHTOB B KOMOMHAIIMU WM UCKJIIOYas Apyr npyra. Hanpuwmep, "X, y w/unu z"

MO3KET OTHOCHUTBCA K TONBKO "X", Tonbko "y", Tonbko "z", "X, yuz," "(x nuy) wm z," "

X wia (y u
z)" wim "X, uam y, uin z". KOHKpeTHO MpenmnoiararT, 4TO X, Y WJIH Z MOXHO KOHKPETHO
UCKJIIOYATh U3 BAPHAHTA OCYIIECTBJICHUSI.

[0017] Tepmunsl "comepskammii”" (u arodas popma TepMuHa "comepskammii”, Takas Kak
"comepkat" u "comepxkut"), "mumeromuii" (u jrobast popma TepMuHa "MMerOIUiA", Takas Kak
"umeror" u "umeer"), "Brmovarommit" (u modas popMa TepMUHA "BKIFOYAOIINI", Takas Kak
"Bkimrouaer" u "BKouaroT'), "orTimuarommics" (u moOas ¢dopma, BKIKOYAs, HAMPHMED,
"XapaKTepU3YIOLIUIiCS Kak"), SBISIOTCS WHKIIO3UBHBIMH WM HEOTPAaHHUYHBAIOIIMNMU H HE
UCKJTFOYAIOT TOTIOJIHUTEbHBIX, HETIEPEUNCIEHHBIX 3JIEMEHTOB HITH CTaANUlN criocoda.

[0018] Kommnozumuu u crnocoObl UX HUCMONB30BAHUS MOTYT "cComepskaTh”, "COCTOSITh, IO
CymecTBy, u3" win "CoCTOsITh U3" MIOOBIX U3 WHTPEAMEHTOB WJIM CTAIUH, OMUCAHHBIX HA BCEM
NPOTSKEHUH Hactosimiero onucanms. ®dpasa "cocrosmmil uz" HCKIIOUaeT JHOOOW 3JIEMEHT,
CTaJUI0 WM UHIPENMEHT, He yKa3aHHbIH KOHKpeTHO. Ppasa "coCTosUMN, MO CyIecTBYy, U3"
OrpaHUYMBAET OOBEM OINMUCBHIBAEMOrOo OOBEKTa M300PETEeHHs 10 KOHKPETHBIX MaTE€PHaJOB HIIU
CTaguii U MaTepuasioB WJIU CTaaud, HE BIHUSIOIINUX CYIIECTBEHHO HAa OCHOBHBIE U HOBBIE

XapaKTCPpUCTUKH. Hpennonara}oT, YTO BApPHUAHTBI OCYWICCTBJICHH, OIMNCAHHBICE B KOHTCKCTEC



TEepPMHHA "conepskamuii”, Takske MOTYT OBITh PEaJIM30BaHbI B OTHOIIEHHH TEPMUHA "COCTOSIINI
u3" win "CcoCTOSIIUMN, MO CYLIECTBY, U3".

[0019] KoHkpeTHO mpeAmnoararT, 4To JIo00e orpaHnueHue, 00CyKIeHHOE B KOHTEKCTe
OJJTHOTO W3 BApUAHTOB OCYLIECTBJIEHUS H300pETEHHs, MOXKHO HCIIOJNb30BaTh B OTHOIIEHUH
mo00ro APyroro BapuaHTa OCyIIecTBIeHHs n3o0perenusi. Kpome Toro, moOyr KOMITO3HLIUIO 11O
M300pETEeHNI0 MOJKHO HCIIONIB30BaTh B JIIOOOM criocobe mo m3o0peTeHuro, u oboi cnocod mo
M300pETeHNI0 MOXKHO HCIOJIB30BATh AJISI TIOJYYSHUS] WIJIM UCIIONB30BAHUS JIFOOOH KOMITO3UIIMU
no M300peTeHHI0. ACHEeKThl BapHAaHTA OCYLIECTBJCHHs, NMPUBEACHHBIE B MPUMEPAx, TaKKe
SIBJIIIOTCSI BapUAHTAMHU OCYLIECTBJICHHs, KOTOpPble MOTYT OBITh peajn30BaHbl B KOHTEKCTE
BAPUAHTOB OCYLIECTBJICHHs], OOCYKIEHHBIX TIae-TM00 B APYroM NpuUMepe WU rae-mubo B
3asiBK€, HAlpUMEp, B CYNHOCTH H300peTeHHs, MOAPOOHOM ONHCAHWH BApUAHTOB
OCyIIECTBIIEHHsI, (POpMyJie H300PETEHHS U KPATKOM OIIMCAHUH YEPTEKEH.

[0020] [pyrue uenw, MpU3HAKKM W MPEUMYLIECTBA HACTOALIETO H300peTeHHust OynayT
OYEBHUIHBI M3 CJIEAYIOIIEro nmoapodHoro onucanus. OQHAKO ClIeayeT MOHUMATh, YTO MOAPOOHOe
ONMHCAaHNE W KOHKPETHBbIE TMPUMEpPBI, XOTSd B HHUX M YKa3aHbl KOHKPETHbIE BapUaHTHI
OCYIIECTBIIEHHsSI M300pETeHHs], NMPUBEACHbI HMCKIIYHUTENIbHO B HIUTFOCTPATUBHBIX IMEJSX, T.K.
pa3NuYHbIE M3MEHEHUs] U MOIU(UKALMK B paMKax CYLTHOCTH M oObema n300pereHus OyayT
OUYEBUIHBI CIIEIIUAIUCTAM B 3TOU 00JIACTH U3 3TOr0 MOAPOOHOTO OMMCAHUS.

CYIIHOCTDB U30BPETEHUA

[0021] Hacrosimee wu3o0peTeHHe OTHOCUTCS K KOMIO3ULHSIM W Croco0am  Juist
YIIYUIIEHHBIX BApUAHTOB Oelka A CO CHIKEHHBIM CBsA3biBaHHMEM ¢ VH3 mMMyHOrnoOyianHOB
IUI CHIWKEHUs MX TOKCHUT€HHOCTH, HO CO CTUMYJSIIMEH T'yMOPAaJbHBIX MMMYHHBIX OTBETOB,
3aLIMIIAIOMNX OT CTa(UIOKOKKOBOrO 3a00jeBaHus. B HEKOTOpPBIX BapHMaHTax OCYLIECTBICHUSI
yJIYYIIEHHbIH BapHaHT Oenka A CTHUMYJUPYeT T'yMOpPajbHble MMMYHHBIE OTBETBI, KOTOpBIE
moryT (1) mpenoTBpaIlaTh KOJOHM3aUMK U (i) NPUBOAWTH K JEKOJOHHM3ALUH AKTUBHO
KOJIOHM3HPOBAHHBIX HHAHBHYYMOB.

[0022] B HEKOTOpBIX BapHAaHTAX OCYIIECTBJICHUS KOMIIO3UIUH U CHOCOOBI BKIIFOYAIOT
BbIJIEJICHHBIH TIOJUMENTHI, COAep Kaluii BapuaHT Oenka A (SpA), umeromuii (1) 3aMeHbI JIM3HHA
OCTaTKaMU IJIyTaMuHa B KaxaoM u3 nomeHoB A-E, coorBercTByromue nojoxxeHusM 9 u 10 B
nomene D, u (i1) 3aMeHbI rIyTaMaTa B K&KI0M U3 TOMEHOB A-E, COOTBETCTBYIOIINE TIOJIOKEHUIO
33 B nomeHe D, rne momumnenTHn, OTHOCHTENIBHO OTPHLATENBHOTO KOHTPOJS, HE MPUBOAUT K
nerektupyemoii nepekpectroii cumeke IgG u IgE B kpoBu nim He akTuBHpyeT 6a30(MIBI HITH
Ty4HbIE KJIETKH. B HEKOTOpBIX BapuUaHTax OCYLIECTBIEHHs 0ONacTb BapuaHta SpA
paccMaTpuBaIOT KaKk HE cIIuBalInyro mnepekpectHo IgG w/mmm IgE B kpoBu w/mmm He
AKTUBUPYIOIYIO 0a30(Hibl HACTONBKO, YTOOBI BBI3BIBATH 3HAYUTENBHbIE MPOOJIEMBI C
0€30MacHOCTBIO MJIM TOKCHYHOCTBIO JUIS TIALIMEHTOB-JIFOIEH WIIM BBI3bIBATH 3HAUUTENbHBIA PUCK
aHa(PMIAKTHYECKOro MIOKA Y TalMeHTa-4elloBeKa. B HEeKOTOpBIX BapHaHTaX OCYIIECTBIICHHS
apdunHOCTD CcBsi3bIBaHuA Ka st VH3 u3 IgG uenoBeka CHUXKEHA 10 CPABHEHUIO C BAPHAHTOM
SpA, cocrosmuM U3 3aMeH JM3MHA OCTAaTKaMH TIJyTaMHHAa B KaXIOM H3 1O0MeHOB A-E,

COOTBETCTBYIOIIUX MOJIOKEeHUIO 9 1 10 B nomene D, 1 3aMeH ajaHuHa acCriapariHOBOW KUCJIOTOU



B nomeHax A-E, coorBercTByromux nonoxxkeHusM 36 u 37 nomena D (SpAkkaa). B HeEKoTOpbIx
BapUaHTaxX OCYIIECTBJIEHUS BapHaHT SpA umeer apdunHOCTD cBsa3biBaHuA Ka mist VH3 3 IgG
4eJI0BEKa, CHIKEHHYIO IO MEHbLIEH Mepe B 2 pas3a Mo CpaBHEHHIO C SpAxkaa. B HEKOTOpBIX
BapHUaHTax ocyuecTileHus ahpUHHOCT CBs3bIBaHUSA Ko MOXKHO M3MEpATH JIIOOBIM CIIOCOOOM,
IPECTaBICHHbIM B HACTOSIIEM ONUCAHUM. B HEKOTOPBIX BapHaHTaX OCYLIECTBJIEHUS BapUaHT
SpA umeer adpdunnocts cszbiBanus Ko nist VH3 u3 IgG yenoBeka, CHUKEHHYIO TIO MEHbLIEH
mepe B 1,2, 1,3,1,4,1,5,1,6,1,7,1,8,1,9,2,2,1,22,23,2,4,25,2,6,2,7,2,8,2,9, 3 unu Oonee
pa3 (Bkjrouasi OO qUana3oH, MOJy4aeMblid M3 3THX 3HAYEHUH) MO CpaBHEHUIO ¢ SpAkkaa. B
HEKOTOPBIX BapUAHTAX OCYIIECTBJCHHUS BapuaHT SpA umeer apPuUHHOCTH CBs3bIBAaHUS Ka aust
VH3 u3 IgG denoBeka, CHIXKEHHYIO 1O MeHbIe mepe Ha 10, 15, 20, 25, 30, 35, 40, 45, 50, 55,
60, 65, 70, 75, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220,
230, 240, 250, 260, 270, 280, 290, 300% wumu Oonee (BKIrOUas JHOOOW NHAMA30H, MMOTyYaeMBbIid
U3 3TUX 3HAYEHH) MO CpaBHEHMIO C SpAkkaa. Pazymeercs, cienyer NOHUMATh, YTO CPaBHEHUE
OCYIIECTBJISIOT C MCIOJIb30BAHUEM TEX K€ WJIM CPAaBHUMBIX aHAJIN30B. B HEKOTOpPBIX BapuaHTax
ocyecTBieHust BapuaHT SpA umeer apunHOCTD cBs3biBanmus Ko ansa VH3 u3 IgG uenosexa,
COCTABJISIFOLIYIO MEHee MPUOIU3UTEITEHO 1x10° M. B HEKOTOPBIX BAPUAHTAX OCYILECTBIIEHUS
BapuaHT SpA umeer adduHHOCTH cBsi3biBaHUS Ka ana VH3 IgG genoBeka, COCTaBISIFOIIYIO
MeHee mpubnusurensHo 3, 2,9,2.8,27,2,6,2,5,24,23,2,2,2,1,20,1,9, 1,8,1,7, 1,6, 1,5, 1,4,
1,3, 1,2, 1,1, 1,0, 0,9, 0,8, 0,70,6, 0,5, 0,4, 0,3, 0,2, 0,1x10° M (Bkmouast 1060i1 KHATIA30H,
NOJIy4aeMblii M3 3THX 3HA4YeHHH). B HEKOTOpBIX BapuaHTaX OCYIIECTBJICHUS BbIIEICHHBIN
MOJIUTIENITH]I, CONep Kaluii BapuaHT SpA, He HMMeeT 3aMeH B JI0OOM u3 aoMeHOB A-E,
COOTBETCTBYIOIIMX MOJOKEeHUAM 36 u 37 B noMeHe D. B HEKOTOpbIX BapHaHTax OCYILECTBJICHHUS
€IMHCTBEHHBIMM 3aME€HaMH B BapuaHTe SpA sBIAOTCA (1) 3aMEHbl JIM3MHA OCTAaTKaMU
IIIyTaMUHA B KOKIOM U3 10MeHOB A-E, cooTBercTByromue nojioxenusm 9 u 10 B nomene D, u
(i1) 3aMeHBI TIyTamMaTa B KaXJI0M U3 JOMEHOB A-E, COOTBETCTBYIOIIHUE MOJOKEHUIO 33 B TOMEHE
D (o6o3Hauaemslii kKak SpAqo.10k/s33E). B HEKOTOPBIX BapHaHTaX OCYINECTBIICHUS BBbIAEICHHBIN
MOJIUTIENTH]T COCTOUT U3 BapuaHTa SpA. B HEKOTOpPBIX BapHaHTaxX OCYLIECTBJICHUS BbIIEIEHHBIH
MOJIUMENTH]T COCTOUT U3 SPAQ9,10K/S33E.

[0023] B HEKOTOpPBIX BapUaHTAX OCYIIECTBJICHUS HACTOSIIEe U300PETEHNE OTHOCUTCS K
BBIIEJICHHOMY TOJIMNIENTUAY, Coaep:kameMy BapuaHT Oenka A (SpA), umeromuii (1) 3aMeHbI
JM31HA OCTATKaMHU IJIyTaMHHA B K&KAOM U3 A10MEHOB A-E, COOTBETCTBYOLIME NOJOKEHUSAM 9 U
10 B momene D, u (i1) 3aMeHBI TpEeOHWHAa B KaXXAOM M3 nOoMeHOB A-E, cooTBercTByromme
NoJiockeHuto 33 B foMeHe D, rae nmoaumnentusi, OTHOCUTEIbHO OTPULIATENbHOTO KOHTPOJS, He
NPUBOJUT K JAeTeKTUpyemoil nepekpectHol cimuBke IgG u IgE B kpoBM UM He aKTUBHUpYET
6a3o(uibl UM Ty4YHBIE KJIETKH. B HEKOTOPBIX BapuaHTaX OCYIIECTBJIEHHS OOJNACTh BapHaHTa
SpA paccMaTpuBarOT Kak He ciuBaromyr nepekpectHo IgG w/mmm IgE B kpoBu w/mnm He
AKTUBUPYIOIYIO 0a30(Hiapl HACTONBKO, 4YTOOBI BBI3BIBATH 3HAYUTENbHbIE IPOOJIEMBI C
0€30MacHOCTBIO MJIM TOKCHYHOCTBIO IS JIFOJIEH-NAIMeHTOB WM BbI3bIBATh 3HAUUTENIbHBIA PHUCK
aHa(pUIAKTHUECKOro MIOKA Y IalMeHTa-4elloBeKa. B HEeKOTOpBIX BapHaHTaX OCYIIECTBIICHHS

apdunHOCTH CcBs3bIBaHusA Ka s VH3 u3 IgG uenoBeka CHUKEHA 10 CPABHEHUIO C BAPHAHTOM



SpA, cocTOosALIMM U3 3aMeHbl JIM3MHA OCTaTKaMu IJIyTaMHMHAa B KaXaoM U3 JoMeHOB A-E,
COOTBETCTBYIOIIEN MNonoxkeHuto 9 u 10 B gomene D, m 3aMeHbl anaHuHa acnaparuHOBOU
kucioroil B nomeHax A-E, coorsercrByromue nonoxenuro 36 u 37 nomeHa D (SpAkkaa). B
HEKOTOPBIX BapUaHTaX OCYIIECTBJIEHUS BapuaHT SpA umeer apPuHHOCTH CBA3bIBAaHUS Ka mis
VH3 u3 IgG uenoseka, CHIKEHHYIO 110 MEHbIIEH Mepe B 2 pas3a MO CpaBHEHMIO C SpAkkaa B
HEKOTOPBIX BapHaHTaX OCyIlecTBieHUs ah(PUHHOCTL CBA3BIBAHUSA Ks MOXXHO M3MeEpSITh JIFOOBIM
criocoOOM, NPECTABICHHBIM B HACTOSIILIEM ONMHCAHNU. B HEKOTOPBIX BapHAHTAaX OCYIIECTBICHUS
BapuaHT SpA umeet apdunHOCTD cBsi3biBaHust Ka mist VH3 u3 IgG uenoBeka, CHUKEHHYIO IO
menbei mepe B 1,2, 1,3, 1.4, 1,5, 1,6,1,7,1,8,19,2,2,1,2,2,2,3,2,4,2,5,2,6,2,7,2,8,2,9,3
pa3 wiu Oosiee (BKJIFOYas OO0 AMANA30H, MOJyYaeMblii U3 STUX 3HAYEHUI) MO CPABHEHHIO C
SpAkkaa. B HEKOTOpBIX BapuaHTaX OCYINECTBJIEHUS BapuaHT SpA wumeer adpPUHHOCTH
cesibiBaHusl Ka nnst VH3 u3 IgG uenoBeka, CHIKEeHHYHO 1O MeHblel mepe Ha 10, 15, 20, 25,
30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150, 160, 170, 180,
190, 200, 210, 220, 230, 240, 250, 260, 270, 280, 290, 300% wmu Oonee (BkJIrO4ass JIFOOOH
IUana30H, MOJy4aeMblii U3 3THX 3HAYEHUN) MO CpaBHEHUIO ¢ SpAggaa. Pazymeercs, cremyer
NOHMMAaTh, YTO CPaBHEHHME OCYLIECTBJSAIOT C MHCIOJb30BAHUEM TeX JK€ WM CPaBHUMBIX
aHaMM30B. B HEKOTOpPBIX BapHaHTax OCYINECTBIECHUs BapuaHT SpA wumeer adpPUHHOCTH
cessbBanus Ka s VH3 u3 IgG uenoBeka MeHee MpHOIM3UTENBHO 1x10° M. B HEKOTOPBIX
BapUAHTaX OCYLIECTBJIEHUs BapuaHT SpA umeer apduHHOCTH cBsa3bBaHus Ka mia VH3 IgG
yenoseka MeHee 3, 2,9, 2.8, 2,7, 2,6, 2,5, 24, 2,3, 2,2, 2,1, 2,0, 1,9, 1.8, 1,7, 1,6, 1,5, 1,4, 1,3,
1,2, 1,1, 1,0, 0,9, 0,8, 0,70,6, 0,5, 0,4, 0,3, 0,2, 0,1x10° M (Bkmrouas moGoii nHUamAa30H,
NOJly4aeMblii U3 3THX 3HA4YeHHH). B HEKOTOpBIX BapHaHTax OCYINECTBJICHHsS BBIAEIEHHBIH
NOJIMIIENITH, COAEPIKALIMH BapuaHT SpA, HenMeromui 3amMeH B JF0OOM u3 AoMeHOB A-E,
COOTBETCTBYIOIIUX MOJOXKEeHUsIM 36 u 37 B foMeHe D. B HEKOTOpBIX BapuaHTaxX OCYLIECTBIICHMUS
€IMHCTBEHHbIMU 3aMEHAMH B BapuaHTe SpA sBJIAIOTCS (1) 3aMEHBI JJM3MHA OCTATKaMHM IIyTaMUH
B KaxaoMm u3 nomeHoB A-E, coorBercTByromue nojoxenusm 9 u 10 B nomene D, u (ii) 3amMeHbI
TPEOHHHA B KaXI0M H3 1OMeHOB A-E, cooTBercTByrolIne mNoJokeHHIO 33 B jgomeHe D
(obo3Hauaemble kak SpAqgiok/s33T). B HEKOTOPBIX BapHaHTaX OCYILIECTBJICHHS BbIIEJICHHBIN
MOJIUTIENTH]T COCTOUT U3 BapuaHTa SpA. B HEKOTOpPBIX BapHaHTaX OCYLIECTBJICHUS BbIIEIEHHBIH
HOJIMNENTH]T COCTOUT U3 SPAQ9 10K/S33T-

[0024] B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS KOMIIO3ULMH U CHOCOOBI BKJIFOYAOT
SpAqo.10k/s33E. JIFOOOI BapHaHT OCYLIECTBIIEHHS, OIIMCAHHBIN HIDKE B KOHTEKCTE BapHaHTa SpA,
MOJKHO PEaIM30BbIBaTb KOHKPETHO € SPAqg 10k/s33E, UMEIOIIUM KPUTUYECKOE MPEUMYLIECTBO
CHIDKEHHOH aKTHBHOCTH, AaCCOLMUPOBAHHOH € TOKCHYHOCTBIO W/WIM aHA(QUIAKTHIECKHM
IIOKOM. B HEKOTOpBIX BapuaHTaX OCYLIECTBIEHHs HACTOsIIee H300pEeTeHHe OTHOCHTCS K
crioco0am MHAYLHPOBaHUS O€30MacHOr0 UMMYHHOTO OTBeTa NpoTHB OakTepuii Staphylococcus B
NAIMEHTA-YeJIOBEeKA, BKIIOYANOIINE BBEIECHUE MALUEHTY-4e0BeKY 3((PEKTUBHOIO KOJINYECTBA
KOMIO3ULNH, coaepxkaiei SpAqo,.10k/s33E. B HEKOTOPBIX BapHaHTax OCYIIECTBJIEHHs HACTOsLIee
n300peTeHne OTHOCUTCS K crioco0amM MHAYLHMPOBaHUs 0€30IaCHOr0 UMMYHHOI'O OTBETA MPOTUB

Oaxrepuii  Staphylococcus 'y MHAMBHIyyMa, BKIIOYAIOLUM BBEACHHE HHIUBUAYYMY



3¢} (EeKTUBHOrO KOJMYECTBA KOMITO3ULIMH, copepkamed SpAqo,.iok/s3se. VIHAMBUAYYM MOXET
SIBJIATbCS JTAOOPATOPHBIM KMBOTHBIM FJIM TIPOMBILUICHHBIM JKMBOTHBIM, TaKHM KakK KOpPOBA,
CBUHBSI, OBIIa, K032 UJIH JIFOOOE APYroe >KUBOTHOE, BhIPAIIEHHOE AJIsl TOTPEOIeHUS YETIOBEKOM U
KOTOPO€ MOXKET CTPaAaTh CTa(hUIOKOKKOBBIMU HH(PEKLUAMU, TAKUMHU KaK MACTHUT.

[0025] B HEKOTOpPBIX BapHAHTAX OCYIIECTBJECHUS KOMIIO3HMIUH U CIIOCOOBI BKJIFOYAIOT
SpAqo,10k/s33E. JIF0001 BapHaHT OCYIIECTBICHNUS, OIMCAHHBII HIDKE B KOHTEKCTE BapuaHTa SpA,
MOKHO PEaJIM30BbIBaTh KOHKPETHO € SPAqo 10Kk/s33T, UMEIOIIUM KPUTHYECKOE MPEUMYIIEeCTBO
CHIDKEHHOH aKTMBHOCTH, AaCCOLMUPOBAHHON € TOKCHYHOCTBIO W/WIM aHA(QUIAKTUYECKUM
IIOKOM. B HEKOTOpBIX BapuaHTaX OCYLIECTBIECHHs HACTOsLIee H300pEeTeHHe OTHOCHTCS K
criocobam MHAyLHpOBaHKUE OE€30MaCHOr0 IMMYHHOTO OTBETa MpoTHB OakTepuii Staphylococcus y
MAIMEHTA-YeJIOBeKA, BKJIIOYAIOIINM BBEICHUE MALMEHTY-4eJ0BEeKY 3(()EeKTHBHOTO KOJINYECTBA
KOMITO3ULIUH, cofepkaied SPAqg 10k/s33T-

[0026] B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS KOMITIO3ULIUH M CIIOCOOBI BKJIFOYAIOT
BBbIJIEJICHHBIN TOJUNENITH, COAep KaIuii BapuaHT Oenka A (SpA), umeromuii (1) 3aMeHbI JIM3HHA
OCTaTKaMH IJIyTaMHUHA, COOTBETCTBYOIINE mosioxkeHusiM 9 u 10 B kaxkaom u3 nomeHoB A-E, u
(1) mo MeHbLIeH Mepe OAHY APYTYI0 3aMEHYy aMHHOKHCIIOTBI, COOTBETCTBYIOLIYIO TTOJIOKEHHEO
29 w/umu 33 B SEQ ID NO: 2 B kaxnom u3 nomeHoB A-E, rae Bapuant SpA umeer ahpGuHHOCTD
cesi3biBanusl Kp st VH3 u3 IgG genoseka Gonee 1,0 10™* M. B Tex xe unu JIONOJIHUTEIbHBIX
BapHUAHTaX OCYIIECTBJICHUs BapuaHT SpA nmeer appuHHOCTD cBsizbBanusa Kp mmst VH3 us IgE
yenoseka Gonee 1,0x10° M.

[0027] BapwaHTBI OCYLIECTBJICHHS BKJIIOYAIOT TOJYYeHHE BapHAaHTOB Oenka A,
ABIIAIOIINXCST O€30MacHBIMU JJIT UCIOJB30BAHUS Y JIFOAEH, B YaCTHOCTH, BapUaHTOB, HeE
CBSI3BIBAIOLIUXCS JJIs1 IEPEKPECTHON CIIMBKU BAPUAHTOB TsKeNbIX Lenel VH3 nauotnnuyeckux
monekyn IgG u IgE, cessanHbix ¢ Fc-penentopamu Ha NOBEPXHOCTH HMMMYHHBIX KIIETOK,
CHOCOOHBIX BBICBOOOXKIATh MMMYHHBIE MEAMATOPBI, TAKHE KAaK THCTAMHH, 3aMyCKaIOLIUii
TPAHCCYAALMIO U aHA(DHUIIAKTHYECKUE PEAKLIHH.

[0028] 3amMeHbl aMHHOKHUCJIOT OCYLIECTBJISIIOT B KaxaoM u3 nomeHoB A, B, C, D u E
(momensl A-E) BapuanTa SpA, 4TO O3HAYAET, YTO 3aMEHSIOT AMUHOKHUCIIOTBI, COOTBETCTBYIOIIIHE
OCTaTKaM IUlyTaMHHa B noJokeHWsx 9 u 10, kak OHM MNPOHyMepoBaHbl B AOMeHe D,
npencrapsiomem coboit SEQ ID NO: 2; Te ke 3aMeHbl aMHHOKUCJIOT OCYIIECTBIISIIOT B
COOTBETCTBYIOIMX aMHHOKHcHoTax B nomeHax A, B, C u E. Bapuantsl ocyuiecTBieHUs
KacaroTcs SpA, B KOTOpPBIX OCTATKM JIM3UHA 3aMEHEHbI B KaxJaA0oM u3 n1omMeHoB A-E ocratkamu
IJIyTAMUHOBOMN KUCJIOTBL, COOTBETCTBYIOIIMMU NOJIOkeHUAM 9 1 10 B tomene D.

[0029] B HeKOTOpBIX BapuUaHTaX OCYLIECTBIEHHUs BapuaHT SpA umeer apPUHHOCTH
ces3piBanusl Kp mnst VH3 w3 IgG denoseka Oosiee mpuUONMM3UTENTHHO l,O><lO'4 M, 5,O><10'4 M,
1,0x10° M, 5,0x10° M, 1,0x10% M, 5,010 M, 1,0x10" M, 5,0x10" M (Bkirouast moGoii
AWanasoH, TNOJyYaeMbld W3 3THX 3HadeHUH). B HEKOTOpBIX BapuaHTax OCYIIECTBIICHUS
apdunnocty cBsi3biBaHus M VH3 w3 IgG uenoBeka cocraBiisier Oojiee MPUOITH3UTENBHO
1,0x10% M mmm 5,0<10% M. B Tex ke HIH JOMONHHTENbHBIX BApPHUAHTAX OCYILUECTBIIECHUS

BapuaHT SpA wumeer ad¢unHOCTh cBs3bBaHusA Kp nms VH3 us IgE uenoseka Oonee



npuGmusuTensro 1,0x10° M, 5,0x10° M, 1,0x10° M, 5,0x10° M, 1,0x10" M, 5,0x10* M,
1,0x10° M, 5,0x10™ M, 1,0x10> M, 5,0x10% M,1,0x10™" M mm 5,0x10™ M (Bkirouast oGoit
AMarasoH, MoJy4aeMbli u3 3Tux 3HadeHui). Apdunnoctes SpA u ero Bapuanta k IgG MOXHO
U3MEPATh C MCIIONb30BaHMEM ouuineHHoro IgG uenoBeka (M3 OOBEAMHEHHOW CHIBOPOTKH) H
OUYHIIEHHBIX MOHOKJIOHAJIbHBIX aHTUTEN deioBeka (KioHaiapHOro antutena VH3 IgG1 uenoseka
Tpactysymaba u IgE Tpacrysymaba). Mcrnosb3yemMbiMu aHanu3amMu MOTYT siBIsiTbCsi ELISA
W/VJIM TIOBEPXHOCTHBIH ITA3MOHHBIN PE30HAHC.

[0030] B KOHKpeTHBIX BapUaHTaX OCYIIECTBJICHHUS BapUaHT SPA COHNEPKUT 3aMEHY
AMUHOKHCIIOTBI, COOTBETCTBYIOLIYIO mojioxkeHuto 29 B SEQ ID NO: 2 B kax1oM u3 JOMEHOB A-
E. B HekoTOphIX Cly4asix 3aME€Ha AaMHUHOKHUCJIOTBI, COOTBETCTBYIOINAS TMOJOXEHUI0 29,
NpEeACTaBIsieT COOOW ajlaHWH, JeHIUH, NPOJIMH, (EHWJIAJAHWH, TJIYTAMHHOBYIO KHUCIIOTY,
apTUHUH, JU3UH, CEpPUH, TPEOHHWH WM IJIyTaMUH. B HEKOTOpBIX BapHaHTax OCYIIECTBJIECHUS
BapMaHT SpA COAEPKUT 3aMEHy aMHUHOKUCJIOTBHL, COOTBETCTBYIOINYIO IOJIOKEHUIO 29,
NPEACTABISIIOINYI0 COOOW anaHwWH, (EHWIaNaHWH WM apruHUH. B Apyrux BapuaHTtax
OCYIIECTBJIEHUS] HE 3aMEHSIOT HUYEM U3 CIEAYIOLero: JeHLWHa, MPOJuHA, INIyTAMHUHOBOM
KHCJIOTBI, JIN3UHA, CEPUHA, TPEOHWHA WU INIyTaMUHA. B HEKOTOPBIX BapUaHTaX OCYILECTBICHMUS
BapUAHT SPA CONEPKUT 3aMEHY aMHUHOKHUCJIOTBI, COOTBETCTBYIOIIYIO nosokeHuto 33 B SEQ ID
NO: 2 B kaxaoM u3 aoMeHoB A-E. B KOHKpeTHBIX BapuaHTax OCYIIECTBJEHHsS 3aMeEHa
AMUHOKMCIJIOTBL, COOTBETCTBYIOINAs MOJIOKEHUIO 33, SABIAETCS 3aMEHOM  allaHHUHOM,
(beHnnanaHuHOM, TIIyTAMUHOBOH KUCIIOTOH, JTU3MHOM MUJIM MIIyTAMHUHOM. B KOHKpPETHBIX Citydasix
3aMEHa SIBJIAETCSl 3aMEeHOH (peHMJIaNIaHMHOM, INIYyTAMHHOBOH KHCJIOTOM WM IiyTaMHHOM. B
APYTUX BapUaHTaxX OCYILECTBJICHUs 3aMEHA HE SIBJISIETCS 3aMEHOM alaHWHOM WM JIM3UHOM. B
HEKOTOPBIX BapuaHTax SPA CyIIECTBYIOT 3aMEHbl, NPEACTABICHHbIE B HACTOSLIEM ONUCAHUH,
coorBercrByromue nojoxkeHusM 29 u 33 B SEQ ID NO: 2 B xaxnom u3 gomeHoB A-E. HMx
MOXHO KOMOMHHPOBATh WM HE KOMOMHHMPOBATH C 3aMEHOH aMHHOKHCIIOTBI, COOTBETCTBYIOIIEH
onHomy i oboum nonoxkerusiM 36 u 37 B SEQ ID NO: 2 B kaxknom u3 nomeHoB A-E. B
HEKOTOPBIX CIIy4asix CYILIECTBYIOT 3aMEHbI B 00OMX MOJIOKEeHUsIX 36 1 37. B HEKOTOPBIX Ciydasix
3aMEHbl AMHUHOKHCIIOT, COOTBETCTBYIOIUE MOJIOKEHHUSIM 36 U 37, MPeaCcTaBIsIOT COOO0H 3aMeHbI
OCTaTKOB aJJaHWHA OCTaTKAMHU aclaparuHOBON KUCIIOTHL

[0031] B HexoTOpbIX BapHaHTaxX OCYLIECTBJICHUs NMOJUMIENTH] BapuaHTa SpPA COAEpKUT
BapUaHTBl AOMEHOB A-E (YTO O3HadaeT MOJHIIENTHI C BapUAHTOM JOMEHa A, BapHAHTOM
nomeHa B, BapuanTom nomena C, BapuanToM noMeHa D u BapuanToMm nomena E), u kaxnabiii u3
BapUAHTOB JOMEHOB SIBJISIETCS 1O MeHbIei mepe Ha 70%, 75%, 80%, 85%, 90%, 95% unu 96%,
uneaTuaHbM nojunentuny nomeHa D (SEQ ID NO: 2), nomena E (SEQ ID NO: 3), nomena A
(SEQ ID NO: 4), nomena C (SEQ ID NO: 5), nomena B (SEQ ID NO: 6) Genka A.
ANBTEpPHATUBHO, MMOJUMENTHA BapuaHTa SpA COIEpKUT BapuaHThl 1oMeHOB A-E (4To o3Havaer
MOJIMMNIENTH]T C BAPHAHTOM JIoOMeHa A, BapuaHTOM AoMmeHa B, Bapuantom nomena C, BapuaHTOM
nomeHa D u BapuanToM nomena E), u xaxaplii 13 BapMaHTOB JOMEHOB SIBJSIETCS MO MEHbINEH
Mepe Ha 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% unu 100% wuneHTUUHBIM
nonunentuny nomesa D (SEQ ID NO: 2), nomena E (SEQ ID NO: 3), nomena A (SEQ ID NO:



4), nomena C (SEQ ID NO: 5), nomena B (SEQ ID NO: 6) Genka A B OTHOIIEHWUU HWHBIX
AMUHOKHCJIOT, Y€M YKa3aHHble KOHKPETHO KaK HMEIIIMe 3aMEHYy aMUHOKHUCIOTHL Jlpyrumu
CJIOBaMH, BapuaHT SpA c 3aMeHamu B moyiokeHusix 9, 10 u 29 moxer umers noMensl A-E, B
ocragsbHOM Ha 100% wuaeHTUYHBIE @OCIENOBATENBHOCTSIM He-BapuaHTa. B HEKOTOpBIX
BAPHAHTAX OCYILECTBJECHUs, HAallpUMep, BapuUaHT SpaA COXEpKUT BapuUaHTbl NTOMEeHOB A-E,
Hecozepkamue kakue-nuOo 3ameHbl amMuHOKUCIOT B SEQ ID NO: 2, 3a wuCKIHOUYEeHHEM
COOTBETCTBYIOIIUX mosioxkenusiM 9, 10, 29, 33, 36 u/uu 37.

[0032] B KOHKpeTHBIX BapUaHTaX OCYILECTBJIEHHS BapUaHT SpaA CONEPIKUT BapUAHTHI
nomeHoB A-E, cocrosiiiue HCKIIOYUTENbHO U3 3aMEH aMUHOKHCIOT, COOTBETCTBYIOIIUX
nonoxkeHusiM 9, 10 u 29 B SEQ ID NO: 2. B HEeKOTOpBIX APYyTrUX BapHUaHTax OCYIIECTBJICHUS
BapHaHT SpaA COIEpKUT BapuaHThl JoMeHOB A-E, cocrosimne HCKIIOUUTENIBPHO U3 3aMeH
AMUHOKHCIIOT, COOTBETCTByrOIIMX mnojoxkenusm 9, 10 m 33 B SEQ ID NO: 2. B
JOTIOJIHUTEJIbHBIX BapUaHTaX OCYINECTBIEHHUS BapUaHT SpaA COAEPKUT BapUAHTHI JOMEHOB A-
E, cocrosiue UCKIIYUTENBHO U3 3aMEH AMUHOKHUCJIOT, COOTBETCTBYIOIIUX MOOKeHUsM 9, 10,
29 u 33 B SEQ ID NO: 2. Kpome TOro, apyrue BapUaHTbl OCYILIECTBJIEHMsI OTHOCSITCS K
BapuaHTy SpaA, cojepskalieMy BapuaHTbl ToMeHOB A-E, cocTosliie NCKII0YUTENbHO U3 3aMeH
AMUHOKHCIIOT, COOTBETCTBYHOIIHNX mnojoxkenusm 9, 10, 29, 36 u 37 B SEQ ID NO: 2. B
JOTIOJIHUTENIBHBIX BapUaHTaxX OCYINECTBJIEHHUS BapUAHT SpPaA COJAEP’KUT BapUAHTHI JOMEHOB A-
E, cocrosimue UCKIIOYUTENBHO U3 3aMEH aMUHOKHUCIIOT, COOTBETCTBYIOIIUX MOJOKeHUsIM 9, 10,
33,36 u 37 B SEQ ID NO: 2. B apyrux BapuaHTax OCYyILECTBJIEHMsI BapUAaHT SpaA COREpPKUT
BapuaHTbl 7OMeHOB A-E, cocrosmue UCKIIOYUTEIBHO U3  3aMEH  aMHUHOKHCIOT,
COOTBETCTBYIOIIMX nosoxkeHusiM 9, 10, 29, 33,36 u 37 8 SEQ ID NO: 2.

[0033] B 1ONOJHUTEIBHBIX BapUAHTAX OCYLIECTBJIEHUS BapUAHT SPA SIBJISIETCS] YaCThEO
BBIICJICHHOIO MONUNENTUAA. BbIIeneHHbIl NOMUNEeNnTHA MOXKET BKJIKYaTh WIM HE BKJIHOYATh
obnacTh, He MONy4YeHHYIO U3 Oenka A. B HEKOTOpBIX Ciydasix CerMeHT He-Oenka A sBiseTcs
CErMEHTOM BTOPOrO AHTUIEHA, KOTOPBIM MOXKET SBJATBCS WJIM HE SIBISATHCS CErMEHTOM
CTaUIOKOKKOBOTO AHTHIeéHa. B HEKOTOpPbIX BAapUAHTAX OCYLIECTBJCHUS CETMEHT MOXKET
conepkath cermeHT Emp, EsxA, EsxB, EsaC, Eap, Ebh, EsaB, Coa, vWbp, vWh, Hla, SdrC,
SdrD, SdrE, IsdA, IsdB, IsdC, CIfA, CIfB u/unu SasF.

[0034] BapuaHThl OCYIIECTBJIEHUs BKJIIOYAIOT HCIONB30OBAaHHE BAPUAHTOB Oenka A B
croco0ax M KOMIO3ULMSX AJISL JIEUeHUs] OaKTepUaNbHOW W/HIM CTApUIOKOKKOBON HWH(EKLIUH.
Hacrosiimas 3asiBka Takke OTHOCHUTCS K MMMYHOI€HHOW KOMIIO3HUILIMM, COAep Kalleld BapuaHT
Oenka A wim ero UMMYHOTEHHBIH (parMeHT. B HEKOTOPBIX acrekTax UMMyHOT€HHBIH (parMeHT
ABIIsIETCS cerMeHTOM noMeHa D Oenka A. Kpome Toro, Hacrosimee M300peTeHHe OTHOCUTCS K
cnoco0aM W KOMIIO3WLMSIM, KOTOPBbIE MOJKHO HCIIONIB30BAaTh [UIs JIeueHus (Hampumep,
OrpaHuueHus O00pa30BaHUS W/WIM TEPCUCTUPOBAHMSA CTA(pHIOKOKKOBBIX aOCIECCOB Y
WUHIMBUAYYMA) WK NpopHIakTuKe OakTepuanbHONH HHPEKINH. B HEKOTOPBIX Ciy4asix CrocoObI
CTUMYJISIUM HMMMYHHOTO OTBETa BKJIIOYAIOT BBEACHHE WHAMBUAYYMY 3((EKTUBHOTO
KOJIMYECTBA KOMIO3ULMH, BKJIIOYANOLIEH MM KOAUPYIOLIEH BECh WMJIM YacTb MOJUNENTHAA WU

aHTUTeHa BapuaHTa Oesika A U, B HEKOTOPBIX acleKkTax, Apyrue OakrepuanbHbie Oenku. [dpyrue
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OakrepuanpHble O€NKM BKJIIOYAIOT, B Ka4deCTBE HEOIPAHUUYMBAIOIIMX INpUMepoB, (1)
CEeKpeTHPYeMblii (paKTOp BUPYJIECHTHOCTH /WA OEJIOK WIIH MENTUA MOBEPXHOCTH KJIETKU Wt (11)
PEKOMOMHAHTHYIO MOJIEKYJy HYKJIEWHOBOH KHCJIOTBI, KOIUPYIOIIYIO CEKPETUPYeMbIil (axTop
BUPYJIEHTHOCTH W/MiK O€JIOK MM NEeNTH/ TOBEPXHOCTH KIIETKH.

[0035] B HexkoTOpBIX BapuaHTaX OCYIIECTBJICHHs HACTOsIIEe N300pEeTeHHe OTHOCUTCS K
crnocobam, BkiOYaromuMm — BapuaHT SpA.  CnocoObl  BKIHOYAOT — CHOCOOBI  JICUEHHSI
CTapMIOKOKKOBOH HMHGEKIMH Y MHAMBUAYYMA, WHIYLUPOBAHUS MMMYHHOTO OTBETa HPOTUB
Oakrepuii Staphylococcus y uHAauBHIyyMma, NPO(QHIAKTHKH CTa(QUIOKOKKOBOH HH(pEKIMU Y
UHIMBUAYYMA, MPOPUIAKTUKN KOJOHHU3ALMK MM peKoJoHu3auuu Oaktepuii Staphylococcus y
WHIMBUAYYMa, CHIDKEHUS KOJIOHM3ALMM WM peKoJoHm3auuu Oakrtepuii Staphylococcus y
WHIUBUAYYMA, JIEYCHUs CTA(QHUIOKOKKOBOH MH(EKUUH Yy WHAMBHAyyMa Oe3 3HAYMTEIbHOM
TOKCUYHOCTH W/WJIM HWHIYLUUPOBAHUS VHHYTOXEHHS CTa(MIOKOKKOBBIX Oakrepuii y
uHanBuayyma. CTaguu MOTYT BKIIIOUATh BBelneHUe d(P(PeKTUBHOrO KOoJIM4YecTBa BapwaHTa SpA
WUIM KOMITO3ULIMH, COZIepsKallell BapuanT SpA, nHAUBUAYyyMY. NHOIMBUIYYM MOXKET HYKIAThCS
B JICYEHUH WJIU MPOQUITAKTHKE U3-3a CYIIECTBYIOIEH MHYEKLINN HITH PUCKA WH(PEKIIUH.

[0036] B HekoTOpBIX BapuaHTaX OCYIIECTBJICHUS WHIWBUAYYM HE JIEMOHCTPUPYET
KakHe-JI100 MPU3HAKA TOKCHYHOCTH T10 TIPUYHHE BBIAEIEHHOTO MOJHUIENTHIA WA KOMIIO3ULIUH.
B nonomHUTENBHBIX BapUaHTAX OCYINECTBJICHUS MHAMNBUIYYM HE IEMOHCTPUPYET KaKHe-THOO
NPU3HAKH aHAQWIAKTUYECKOrO IIOKAa [0 TMPHYMHE BBIAEJEHHOrO TMOJIMIENTHAA WU
KOMITO3UIINH. B HEKOTOPBIX BapHaHTaxX OCYINECTBJICHUS MHIAWBUAYYMA OLICHUBAIOT HA MPH3HAKH
TOKCHUYHOCTH, KOTOPBIE MOTYT BKJIFOYATh MPU3HAKH aHA(PHUIAKTHUECKOTO LIOKA.

[0037] ITonumnenTua MOXKHO COCTABJIATh B (papMalleBTUYECKU MPUEMIIEMON KOMIIO3HLIUU.
KoMno3uius MokeT AOTOJHUTEIBHO COAEepPKaTh OAMH WK Oosiee U3 10 MeHbIIEH Mepe WU 110
Oonbiei mepe 1, 2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18 wiu 19 1ononHUATETbHBIX
CTapMIOKOKKOBBIX aHTHI'€HOB MJIM UX HMMYHOTeHHbIX (parmeHTos (Harpumep, Eap, Ebh, Emp,
EsaB, EsaC, EsxA, EsxB, SdrC, SdrD, SdrE, IsdA, IsdB, CIfA, CIfB, Coa, Hla (Hanpumep,
mytantsl H35), IsdC, SasF, vWbp unu vWh). JlononHurenbHble CTaQHIOKOKKOBBIE aHTHICHBI,
KOTOpbIe MOXKHO HCIIOJIb30BaTh B KOMOMHAIIMM C BAPHAHTOM OeJika A, BKJIFOYAIOT, B Ka4eCTBE
HEOrPAaHMYHUBAIOIIHUX MPHUMEPOB, BHUTPOHEKTHH-CBs3bIBaroni Oenok S52x/la (WO 01/60852),
Aaa (GenBank CAC80837), Aap (peructpaunonnbiii Homep GenBank AJ249487), Ant
(peructparmonneiii Homep GenBank NP 372518), ayTonn3uH-TIIOKO3aMHUHHAA3Y, ayTOIH3HH-
amunasy, Cna, komnareH-cs3bBatrommii Oemox (US6288214), EFB (FIB), snacrun-
cessbBarouii 6enok (EbpS), EPB, FbpA, ¢ubpunoren-cesaspBaromuii 6emok (US6008341),
¢ubponexTun-cBs3bBaromui 6enok (US5840846), FnbA, FnbB, GehD (US 2002/0169288),
HarA, HBP, ummynonomuuanTHbIH Tpancnoprep ABC, IsaA/PisA, peuentop IaMHHHUHA,
mumasy GehD, MAP, tpaucrnoprep Mg™*, ananor MHC II (US5648240), MRPII, Npase, PHK
[I-axtuBupyromuii 6enok (RAP), SasA, SasB, SasC, SasD, SasK, SBI, SdrF(WO 00/12689),
SdrG/Fig (WO 00/12689), SdrH (WO 00/12689), sk3orokcunel SEA (WO 00/02523),
sk3otokcuHbl SEB (WO 00/02523), tpancnoprep SitC u Ni ABC, SitC/MntC/cBs3biBaromuit

oenok cmoubl (US5801234), SsaA, SSP-1, SSP-2 w/unu BUTPOHEKTHH-CBSI3BIBAIOIINN O€IoK
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(emv. mybmukammu  PCT  NeNe  'WO02007/113222, WO02007/113223, W02006/032472,
W02006/032475, W0O2006/032500, kaxnast 13 KOTOPbIX BKJIIOYEHA B HACTOSIIEE OMHCAHHE B
Ka4eCcTBE CCbUIKM B TOJNHOM o0Obeme). CTauIOKOKKOBBIA AHTHIE€H WIM HMMYHOT€HHBIH
(¢parMeHT MOXHO BBOJAUTH OJHOBPEMEHHO ¢ BapuaHToM Oenka A. CTadHIOKOKKOBBIM aHTHIEH
WJIN MMMYHOT€HHBIH (p)parMeHT W BapuaHT Oejaka A MOXKHO BBOAHMTb B OJHOH KOMIO3WIIHH.
Bapuant Genka A Takke MOXKET SIBIATHCS PEKOMONHAHTHON MOJIEKYJIOH HYKJIEHHOBOH KHCJIOTBI,
KomupyroIiel BapuaHT Oenka A. PekoMOMHAHTHAs MOJIEKYyJia HYKJIEHHOBOH KHCJIOTBI MOJKET
KOIMPOBAaTh BapUaHT Oelika A M MO MEHbLIeH Mepe OOUH CTa(pUIOKOKKOBBINH aHTUTE€H WIH €ro
UMMYHOT€HHbIIH (parmMeHT. B pamkax nzoOpereHust TepMHUH "MOAyIMPOBaTh" MK "MOIYIsALUS "
BKJIFOYAET 3HAYEHHsI TEPMHHOB "yCHIIMBaTh"' Wiu "MHruOuposath'. "Monynsanus" akKTHBHOCTH
MOJKET TIPENCTaBIATh COOOH MOBBILICHHE WM CHIKEHHE aKTUBHOCTH. B pamkax mzoOpereHus
TEPMHH "MOAYJIATOP" OTHOCUTCS K COEMHEHHSIM, BIIFSIFOIINM Ha (PYHKLIHIO BEIIECTBA, BKJIFOUAs
NOJIOXKHUTEIBHYIO  PETYJISILHIO, UHyLIHPOBAHUE, CTHMYJISILIUIO, NOTEHIIMUPOBAHHE,
UHTUOMPOBAHUE, OTPULIATENIPHYIO PETYJBILUI0 M CYNpeccuro Oenka, HyKJIEWHOBOH KHCIIOTHI,
r€Ha, OpraHu3Ma WU T.11.

[0038] B HeEKOTOpPBIX BapUaHTaX OCYLIECTBJCHHS B CHOCO0aX W KOMITO3ULIUSIX
UCTIONB3YIOT, WJIM OHU BKJIFOYAIOT WJIM KOAHPYIOT BECh BapUaHT Oeska A WM aHTUT'€H WK €ro
gacte. B npyrux acmekrax BapwaHT Oeilka A MOXKHO HCHOJb30BaTh B KOMOWHAIMM C
CeKpeTUpyeMbIMH  (aKTOpaMH WJIM AaHTUT€HAMH T[IOBEPXHOCTH, BKJIIOYAas, B KaueCTBE
HEOTPaHMYHUBAIOINNUX IPUMEPOB, ONUH WM Oosee M3 BelgeneHHoro mnonunentuna Eap, Ebh,
Emp, EsaB, EsaC, EsxA, EsxB, SdrC, SdrD, SdrE, IsdA, IsdB, CIfA, CIfB, Coa, Hla, IsdC,
SasF, vWbp niu vWh miu ero uMmMyHOreHHOTo cermeHTa. JlononHuTenbHble CTa(HIOKOKKOBBIHI
AHTUTeHbI, KOTOPbIE MOKHO HMCIIOJIb30BaTh B KOMOMHALIUM C BAPHAHTOM Oenka A, BKIIFOYAIOT, B
Ka4eCTBe HEOTPAHUUYMBAIOIINX TNPHMEPOB, BUTPOHEKTHH-CBs3bpBaromuii Oenmok S52kx/la (WO
01/60852), Aaa, Aap, Ant, ayTONM3UH-TJIIOKO3aMUHUA3y, ayTOJNU3UH-aMuaa3y, Cna, KoyiareH-
csizbiBaromuii 6enok (US6288214), EFB (FIB), snactun-cesssiBatomuii 6enok (EbpS), EPB,
FbpA, ¢ubpunoren-ceszpiBaromuii 0enok (US6008341), ¢pubpoHEKTHH-CBSI3bIBAIOLINIA OeoK
(US5840846), FnbA, FnbB, GehD (US 2002/0169288), HarA, HBP, uMMyHOIOMHHAHTHBIMH
tpancrioprep ABC, IsaA/PisA, peuenrop namunnHa, qunasy GehD, MAP, tpancnoprep Mg,
ananor MHC II (US5648240), MRPII, Npase, PHK Ill-akrusupyrommii 6enok (RAP), SasA,
SasB, SasC, SasD, SasK, SBI, SdrF (WO 00/12689), SdrG/Fig (WO 00/12689), SdrH (WO
00/12689), »sk3otokcmabl SEA (WO 00/02523), sk3otokcumabl SEB (WO 00/02523),
tparcnoptep SitC u Ni ABC, SitC/MntC/cesi3piBatomuii 6enok ciaroubl (US5801234), SsaA,
SSP-1, SSP-2 w/unu BUTPOHEKTHH-CBS3BIBAIOLINK Oenok. B HEKOTOpBIX BapHUaHTax
ocymectsienus 1, 2, 3,4, 5, 6,7, 8,9, 10 wnu 6onee u3 Eap, Ebh, Emp, EsaB, EsaC, EsxA,
EsxB, SdrC, SdrD, SdrE, IsdA, IsdB, CIfA, CIfB, Coa, Hla, IsdC, SasF, vWbp, vWh,
BUTPOHEKTUH-CBsi3bIBatomiero Oenka S52kx/la (WO 01/60852), Aaa, Aap, Ant, ayTonu3uH-
TIIIOKO3aMHUHHIA3bI, ayTOMM3UH-amunasel, Cna, xoyiareH-cesisbiBaromero oenka (US6288214),
EFB (FIB), snactun-cesseiBatoniero oenka (EbpS), EPB, FbpA, ¢ubpunoren-casspiBaromiero
oenka (US6008341), ¢ubponexktun-cessbBaromero Oenka (US5840846), FnbA, FnbB, GehD
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(US 2002/0169288), HarA, HBP, ummynomomunantHoro tpancroptepa ABC, IsaA/PisA,
peuenTopa samuHuHa, Junasel GehD, MAP, tpancnoprepa Mg2+, anaiora MHC II
(US5648240), MRPII, Npase, PHK IlI-aktuBupyromero 6enka (RAP), SasA, SasB, SasC, SasD,
SasK, SBI, SdrF (WO 00/12689), SdrG/Fig (WO 00/12689), SdrH (WO 00/12689),
sk30tokcuHOB SEA (WO 00/02523), sx3oTtokcuHoB SEB (WO 00/02523), Tpancnioprepa SitC u
Ni ABC, SitC/MntC/cBsi3biBatoniero 6enka ciaronbl (US5801234), SsaA, SSP-1, SSP-2 w/unu
BUTPOHEKTHUH-CBSI3bIBAIOLIETO OEJIKa MOXKHO KOHKPETHO HCKIIIOUaTh U3 COCTaBa.

[0039] B HOMONHUTENBbHBIX AaCMEKTaX BbIIENEHHBIM BapHaHT Oeka A  SIBJISETCS
MYJIbTUMEPU30BAHHBIM, HAIIPUMEP, AUMEPU30BAHHBIM WJIA JIMHEHHBIM CIIUTBIM OEJIKOM M3 JBYX
win OoJiee MOJMMENTUIOB WU MENTUIHBIX CErMEHTOB. B HEKOTOPBIX acmekTax H300peTeHHsI
KOMIO3ULIMST COACPKUT MYJIbTUMEPBI WJIK KOHKaTeMepbl U3 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20 unu Oojee BbIAEIEHHBIX OEJIKOB MOBEPXHOCTH KJIETKH HIIH €ro
cerMeHTOB. KOHKaTeMmepbl SIBJISIOTCS JIMHEHHBIMU TMOJUMENTHAAMH, WUMEIOIINMH OIHY WJIH
OoJjiee TOBTOPSIOIIMXCS TMENTUAHBIX enuHull. [lomunenTunbl SpA wim (parMeHTBl MOTyT
SIBJIATbCS TIOCJIENOBATENIbHBIMU WJIH Pa3lEJICHHBIMU CIEHCepOM WJIM JAPYTUMHU TENTUAHBIMU
MOCJIEIOBATEIBHOCTSIMU, HAMpUMep, OOHUM WM OoJjiee IOMOJHUTEIbHBIMU OaKTepUabHBIMU
NEenTHAAMU. B IOMONHUTEIEHOM aceKTe IPYrhe MOJUMENTHIbI HITH TeNTUIBI, CONEPKAIINECs B
MYJIETUMEPE UM KOHKAaTEeMepe, MOTYT BKJIIOYATh, B KAYECTBE HEOTPAHUINBAOLINX MPUMEPOB 1,
2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19 u3 Eap, Ebh, Emp, EsaB, EsaC, EsxA,
EsxB, SdrC, SdrD, SdrE, IsdA, IsdB, CIfA, CIfB, Coa, Hla, IsdC, SasF, vWbp, vWh mmu ux
UMMYHOT€HHBIX (pparMeHTOB. JlOMONHUTENbHBIE CTA(MIOKOKKOBBIN aHTHI€HBI, KOTOPbIE MOXKHO

HUCIIOJIB30BATH B KOM6I/IHaI_[I/II/I C BapHUAHTOM Oenka A BKJIFOYAaKOT, B Ka4€CTBEC

HEOrPaHMYHUBAIOIIUX IPUMEPOB, BUTPOHEKTHH-CBs3bIBatomui Oenok 52kx/la (WO 01/60852),
Aaa, Aap, Ant, ayTONM3UH-TJIOKO3aMHHUIA3y, ayToJu3uH-amuaasy, Cna, KoJiareH-
csizbiBaromuii 6enok (US6288214), EFB (FIB), snactun-cessbiBatomuii 6eok (EbpS), EPB,
FbpA, ¢ubpunoren-ceszbiBaromuii 0enok (US6008341), ¢pubOpoHEKTHH-CBSI3bIBAIOLIMI OeJoK
(US5840846), FnbA, FnbB, GehD (US 2002/0169288), HarA, HBP, uMMyHOQOMUHAHTHBIM
tpancrioprep ABC, IsaA/PisA, peuenrop namunnHa, qunasy GehD, MAP, tpaucnoprep Mg,
ananor MHC II (US5648240), MRPII, Npase, PHK Ill-akrusupyrommii 6enok (RAP), SasA,
SasB, SasC, SasD, SasK, SBI, SdrF (WO 00/12689), SdrG/Fig (WO 00/12689), SdrH (WO
00/12689), »sk3ortokcmabl SEA (WO 00/02523), »sk3otokcumabl SEB (WO 00/02523),
tparcnoptep SitC u Ni ABC, SitC/MntC/cBsi3piBatomuii 6enok ciaroubl (US5801234), SsaA,
SSP-1, SSP-2 w/unu BUTPOHEKTHH-CBSA3BIBAIOIINN OEJIOK.

[0040] Tepmun "Bapumant Oenka A" win "BapuaHT SpA" OTHOCHTCS K TOJUMNENTHIAM,
BKJIFOUAroIM oMeH SpA IgG, umeromuii 1Be mnn Oojee 3aMeHbl aMUHOKHCIIOT, HapyIIAOIIHe
ces3biBanHue ¢ Fc u V3. B onpenenenHoMm acnekTe BapuaHT SpA BKJIIOYAET BAPUAHT MENTHIA
nomMeHa D, a Takke BapHaHTBl IOJUNENTUAOB SPA M HX CErMEHTOB, SIBJISOLINXCS
HETOKCUKOTE€HHBIMH W CTUMYJHPYIOIINX HMMYyHHBI OTBeT NpoTHB Oenka A Oaktepuii

Staphylococcus n/unu 6akTepuii, SKCIPECCUPYIOLIUX €ro.
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[0041] BapuaHTBl OCYIIECTBIEHHSI TAaKK€ BKIKOYAOT CIOCOObI HHAYLIUPOBAHUS
UMMYHHOTO OTBeTa NpoTuB OakTtepuil Staphylococcus mnm cTaQUIOKOKKOB Yy HMHIUBUAYYMA,
BKJIFOUAIOLIMI BBEIEHUE MHANBHAYYMY 3()(PEKTHBHOTO KONMMYEeCTBAa BapuaHTa Oeika A WU ero
cerMeHTa. B HEKOTOpBIX acmekTax CrnocoObl MHIYLHUPOBAHUS HMMYHHOIO OTBETa MPOTUB
Oaxrepuit Staphylococcus wunu cTapUIOKOKKOB Yy HWHAMBHUAYYMa BKJIIOYAIOT BBEICHUE
uHnuBuayymy s¢dexrusroro konuvectsa 1, 2, 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19 wmnu Oonee cexpeTHpyemMbIx OenKOB W/Wiu O€NKOB TOBEPXHOCTH KJIETKH WM HX
cerMeHTOB/(pparmMeHTOB. CeKpeTHpyeMblil OOk HiTH OeJOK MOBEPXHOCTH KJIETKU BKIIFOYAET, B
Ka4uecTBe HeorpaHuduBaromux npumepos, Oenku Eap, Ebh, Emp, EsaB, EsaC, EsxA, EsxB,
SdrC, SdrD, SdrE, IsdA, IsdB, CIfA, CIfB, Coa, Hla, IsdC, SasF, vWbp w/unu vWh u ux
UMMYHOT€HHbIe ()parMeHThl. JlonoNHUTENbHbIE CTAPUIOKOKKOBBIE AHTUT'€HBI, KOTOPBIE MOYKHO
UCTIONB30BAaTh B KOMOWHALMM C BapuaHTOM Oejka A, BKJIIOYAKOT, B Ka4yecTBe
HEOTPAaHMYHMBAIOIINX TMPHUMEPOB, BHUTPOHEKTHH-CBs3bIBaroIni Oenok S52kx/la (WO 01/60852),
Aaa, Aap, Ant, ayTONU3WH-TIIOKO3aMUHUIA3y, ayToJM3uH-amuaasy, Cna, KoJjiareH-
csspBarouii 6enokx (US6288214), EFB (FIB), snactun-cesassiBatromuii 6enok (EbpS), EPB,
FbpA, ¢ubpunoren-cesspBaromuii 0enok (US6008341), ¢ubpoHEKTHH-CBSI3BIBAIOLINNA OEJIOoK
(US5840846), FnbA, FnbB, GehD (US 2002/0169288), HarA, HBP, uMMyHOOOMHHAHTHBII
tpancrioprep ABC, IsaA/PisA, peuenrrop namunnHa, nunasy GehD, MAP, tpaucrnoprep Mg,
ananor MHC II (US5648240), MRPII, Npase, PHK Ill-akrusupyrommii 6enok (RAP), SasA,
SasB, SasC, SasD, SasK, SBI, SdrF (WO 00/12689), SdrG/Fig (WO 00/12689), SdrH (WO
00/12689), »sk3ortokcuabl SEA (WO 00/02523), »sk3orokcunbl SEB (WO 00/02523),
tparcnoprep SitC u Ni ABC, SitC/MntC/cBsi3piBatomuii 6enok ciaoubl (US5801234), SsaA,
SSP-1, SSP-2 w/unu BUTPOHEKTHH-CBA3BIBAIOIININ O€JIOK.

[0042] BapuaHTbl OCYLIECTBICHHS, BKIFOYAIOLINE BAPUAHTBI OCYLIECTBICHUsI Croco0da,
KOMITO3ULMH U TMOJUMNENTH/A, BKJIIOYAIOT KOHKPETHbIE BAPHAHTHI OCYLIECTBIEHMs], B KOTOPBIX
Oaktepun Staphylococcus BxirouaroT mramm WUI1 wmaun JSNZ  Staphylococcus aureus. B
HEKOTOPBIX BapUAaHTaX OCYINECTBJIEHHsI Oaktepuu Staphylococcus BKIIOUAIOT H30JST THIA
ST8S.

[0043] B HekoTOpbIX BapuaHTax OCYIUECTBIEHUS WHAUBUAYYM WM TaLUEHT,
NPEACTABICHHBI B HACTOSIIEM OINHCAHWM, TAKOH Kak MalHeHT-YeJIOBeK  SIBJISIETCS
neIuaTpUIecKuM narueHToM. [leqnaTpruueckuii MauueHT SBISETCS MALEHTOM, ONPEAeICHHBIM
Kak UMELIUi Bo3pacT MeHee 18 jer. B HEKOTOphIX BapuaHTax OCYILNECTBJEHUS BO3PaCT
MaIeHTa COCTaBJISIeT MO MEHbIIeH Mepe win no Oojbiued mepe 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11,
12,13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65,
66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 85 umm 90 ner (Bkirouas JIrOOOM
IWanasoH, TNOJy4aeMbli W3 3THX 3Ha4eHUH). B HEKOTOpBIX BapuaHTaX OCYIIECTBIICHHS
NeAUaTPUYECKUN MAalMeHT HMeeT BO3pacT 2 rojga WM MeHee. B HEKOTOpBIX BapHaHTax
OCYLIECTBJICHUS] NEAUATPUYECKUN MAaLUeHT HMMeeT BO3pacT MeHee | roma. B HeKOTOpPBIX
BApPHUAHTAX OCYILUECTBJIEHUs] NEAUATPUYECKUIN MallMEHT HUMEET BO3pacT MeHee 6 Mecsunes. B

HEKOTOPBIX BaApHUaHTAX OCYLICCTBJICHUSA HeI[I/IanI/ILIeCKI/Iﬁ NanueHT UMECT BO3PaCT 2 Mecsila Wi
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MeHee. B HeKOTOpBIX BapuaHTaxX OCYIIECTBJICHHS MAllUEHT-YEJIOBEK MMEET BO3pacT 65 JeT uiu
bonee. B HEKOTOpPBIX BapHaHTaX OCYIIECTBJICHUS TAIUEHT-YEJIOBEK SIBJISIETCS PabOTHHKOM
CHUCTEMBI 3/IpaBOOXpPaHEHMs.. B HEKOTOpPBIX BapUaHTaX OCYIIECTBJICHHUS TMALUEHT SIBJISAETCS
MAIMeHTOM, KOTOPOro OyAyT NOABEpraTh XUPYPrUIECKOMY BMEIIATEIIbCTBY.

[0044] B HEKOTOPBIX BapUaHTax OCYLIECTBJEHUS MALUEHTY BbIIEIEHHbIN MOJUNENTUA U3
KOMITO3ULIMHM BBOJSAT B YETBIPEX [103aX, U IIe HHTEPBAI MEXAY J03aMU COCTABJISIET IO MEHbILIEH
Mepe 4YeTbipe Heaenu. B HeKOTOpBIX BapuaHTaX OCYLIECTBJIEHUS BbIACICHHBIM MOJUNENTUA
BBOJSIT B 4 103aX WJIM TOYHO B 4 103ax. B HEKOTOPBIX BapuUaHTaxX OCYLLECTBJICHUS BbIAEIECHHbIN
MOJIUTIENITH]T MJTH KOMITO3ULIMIO BBOIST MO MEHBIIEH Mepe, 1Mo OOoJbliei Mepe Wi TOYHO B 1, 2,
3,4,5, 6, 7 umu 8 nozax. B HEKOTOPBIX BapHaHTAX OCYLIECTBJEHUS NMEPBYH A03Y BBOIAT B
BO3pacTe 0-8 Heaenb. B HEKOTOpPBIX BapUaHTaX OCYILIECTBJIEHUsI BCE YETBHIPE A03bl BBOIAT 10
WU B BO3pacTe 2 jieT. B HEKOTOPBIX BapuaHTaX OCYLIECTBJICHUS TOJUIENTH] UJIA KOMITO3ULIUS
MOJJIE’KUT BBEJICHUIO B BUJI€ CEPUU YeThIpEX 103 B Bo3pacte 2, 4, 6 u 12-15 mecsaues. Jlo3y 1
MOXXHO BBOJAHTH YK€ B Bo3pacte 6 Heaenb. MHTepBanm mexay BBEOEHUSMHU MOXKET COCTaBIIATH
npUOIM3UTENLHO OT 4 0 8 Hexenb. B HEKOTOPBIX BapHaHTAX OCYIIECTBIICHUS YETBEPTYIO O3y
BBOJIIAIT B BO3pacTe MpHONM3UTENbHO 12-15 MecsieB U o MeHbIIeH Mepe depe3 2 Mecsina rmocie
TpeTbel AO3BL

[0045] BapuaHThI OCYIIECTBJICHHS BKJIIOYAIOT KOMITO3UIIMH, BKIFOYAOLINE MOJTUNENTH/,
nenTua Wik O0eJoK, SBJSIFOIIMICS o MeHbInel Mepe Ha 70%, 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98% wunm 99% WIEHTUYHBIM WM CXOXHUM OeNKy A, WM BTOpOH O€JOK WM TeNTH,
ABIIAIOIINICS CEKPETUPYEMbIM OakTepHualbHbIM OenkoM wiu OaKkTepHajbHBIM  OEIKOM
MOBEPXHOCTU KJIETKU. B JOMOJHUTENHHOM BapUaHTE OCYIIECTBJICHUS KOMITO3ULIUSI MOXKET
BKJIFOYATh TOJHIENTH/, TMEeNTHA WK OeNOK, SIBISIOIIMICA Mo MeHbined mepe Ha 70%, 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98% wunu 99% HUAEHTUYHBIM HJIH CXOKUM C IMOJHUIEITUIOM
nomena D (SEQ ID NO: 2), nomena E (SEQ ID NO: 3), nomena A (SEQ ID NO: 4), nomena C
(SEQ ID NO: 5), nomena B (SEQ ID NO: 6) Genka A, iy Nmocien0BaTENbHOCTh HYKJIEMHOBOM
KHUCJIOTBI, KOOUPYIOIMYIO nojunentua nomeHa D, nomena E, nomena A, nomena C unu nomena B
Oenmka A. B HEKOTOpPBIX acmeKTax CerMEeHT mnojunentuaa Oenka A Oyner uMeTh
aMUHOKHUCIOTHYIO nocienoBatenbHocTh SEQ ID NO: 8. CxoncTBo uiaM WAEHTUYHOCTH, IPU
3TOM UAEHTUYHOCTDb SIBJISIETCS] MPENIOYTUTENbHOM, SBIISIOTCS U3BECTHBIMU B 3TOH 00JIACTH, U
MOJKHO HCIIOJIb30BATh Psil PA3JIMUHBIX MPOTPaMM Il ONPEAESICHUsS] TOrO, UMEeT Ji OeJOK (MJTH
HYKJIEMHOBAsl KHUCJIOTa) WAEHTUYHOCTb WJIM CXOJCTBO IOCJIENOBATEILHOCTH B OTHOILICHHUH
U3BECTHOH IIOCIIEIOBATENbHOCTH. M AEHTUYHOCTP W/MIM CXOACTBO IOCIENOBATEIBHOCTH
OTIPEAEISIOT ¢ CTAHIAPTHBIMU CIIOCOOAaMHU, U3BECTHBIMH B 3TOW OOJIACTH, BKIIIOUAs, B KaYeCTBE
HEOTPAHUYHUBAKOIINX MPUMEPOB, AJITOPUTM JIOKAJIBHOM HIEHTHYHOCTH TMOCJIEIOBATEIbHOCTH
Smith & Waterman (1981), anroput™ BbIpaBHHBAHHSI IMOCIEIOBATEILHOCTEH JIsI OTMPEAETICHUS
unentnuHocTy Needleman & Wunsch (1970), nouck cnocobom onpenenenus cxoncrsa Pearson
& Lipman (1988), ¢ mOMOIIBI0 KOMIBIOTEPU3UPOBAHHBIX BOTUIOLIEHH 3TUX anroputMoB (GAP,
BESTFIT, FASTA u TFASTA B makere nporpamm Wisconsin Genetics, Genetics Computer

Group, 575 Science Drive, Madison, Wis.), mporpamMma ajisi aHaJin3a nocjaenoBaTebHOCTH Best
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Fit, onucannass Devereux et al. (1984), nmpeanodTuTenbHO, ¢ UCIONb30BAHHEM MAaPAMETPOB T10
YMOJYAHHUIO WJIM TIOCPEACTBOM HaOmoneHus. IIpennodyrurenbHO, MPOLEHT HASHTUYHOCTH
BBIUUCJISIFOT C HCIOJIb30BAHUEM WHCTPYMEHTOB BbIPABHHMBAHMSI, U3BECTHBIX CIELMAIUCTAM B
sToi oOmactu. IIpoLEHT HMAEHTUYHOCTH, MO CYINECTBY, MpPEACTaBIseT COOOH, KOJIMYECTBO
UIGHTUYHBIX ~ aMUHOKHCJIOT, pas3felieHHOoe Ha  o0Imee  KOJHWYECTBO  CPABHUBAEMBIX
AMUHOKHCJIOTBI, YMHOK€HHOE Ha COTHIO.

[0046] JlomonHUTENbHBIE BAPUAHTBI OCYIIECTBICHUS BKIFOUAIOT CIIOCOObI CTUMYJISILIMH
WHIMBUAYYMa MPOTEKTUBHOIO MJIHM TEPANeBTMYECKOrO MMMYHHOTO OTBETa MPOTHB OaKTepHii
Staphylococcus, BKJIIOYArOIIWe  BBEAEHHE HWHAUBUAYYMY 3(P(HEKTUBHOrO  KOJUYECTBA
KOMITO3UIINH, BKIIFOUaroLien (i) BapuaHT SpA, Hampumep, nonunentun 1oMeHoB A-E BapuanTa
SpA wmmu ero mentun, wind (i) MOJEKYJIy HYKJIEHHOBOH KHCJIOTBI, KOIHPYIOIIYIO TaKOH
NOJUNENTH BapuaHTa SpA wmiu ero nentupn, win (iii) BBeneHHE monunentuaa goMeHa D
Bapuanta SpA ¢ o000l koMOMHamMed WM mnepMmyTanuell OakTepHalbHBIX — OEJIKOB,
NIPECTaBJICHHbIX B HACTOSLIEM ONUCAHUM. B mpeanouTuTenbHOM BapUaHTE OCYLIECTBJICHUS
KOMITO3UIIMST HE TpencTaBisieT coboil Oakrepuro Staphylococcus. B HEKOTOpBIX acmekTax
VHJUBUAYYM SIBJISIETCS YEJIOBEKOM, WJIM KOPOBOH, WM CBUHBEH, WM OBLOH, WM KO30W, WU
JTOOBIM JIPYTHM JKHBOTHBIM, BBIPAIIEHHBIM JJIsI NOTPEOJIEHUST YEJIOBEKOM, U KOTOPOE MOXKET
cTpanath CTapUIOKOKKOBBIMH MH(PEKIUSAMH, TAKUMHU KaK MAaCTHT. B TOMOJHUTENBHOM acrekTe
KOMITO3UIIMIO COCTABJISIIOT B (hapMaLeBTHUECKH mIpuemseMoM coctaBe. CTaQHIOKOKKH MOTYT
npeAcTaBisITh coboii Staphylococcus aureus.

[0047] JononHUTEIbHBIE BAPUAHTBI OCYLIECTBICHUS BKJIIOYAIOT BAKLMHbI, COAEp KalUe
dapManeBTHYECKH MPHEMJIEMYI0 KOMITO3ULIMIO, COAEPIKALIYyK BBIAEJNEHHBIH IOJUNENTHN
Bapuanta SpA wiam OOy APYryr0 KOMOHMHALMIO MM MEpMyTaLui0 OENKOB WM MENTHIOB,
IPECTaBICHHBIX B HACTOSALIEM ONMUCAHUM, TA€ KOMIO3ULUS MOXET CTUMYJUPOBATb UMMYHHBIH
oTtBeT npotus Oakrepuii Staphylococcus. Bakiiaa MOXKeT cofepKaTh BbIAENCHHBIN MOIUIETITH
BapuaHta SpA wiu OOy APYTryr0 KOMOMHAILIMIO HJIA TEPMYyTALMI0 OMMCAHHBIX OENIKOB WU
nenTuaoB. B HEKOTOPBIX acrekTax W300peTeHHs BbIIEICHHbIN MOJIUIIENTH I BapuaHTa SpA win
mobast apyras KOMOWHAIMS WIA TEePMyTalMs OMHMCAHHBIX OEJIKOB WJIM TENTHAOB SIBJISIOTCS
MyJIbTUMEPU30BAHHBIMY, HANpPUMeEp, IMNMEPHU30BAHHBIMU HJIM KOHKAaTEMEPH30BaHHBIMU. B
JOTIOJTHUTEIPHOM aCIEeKTe BaKLMHHAS KOMITO3ULIMS 3arpsi3HEHa HA MEHee YeM MPHUOIH3UTEIBHO
10,9,8,7,6,5,4,3,2,1,0,5, 0,25, 0,05% (Bxjrodast 11000 AMAMa30H, MOTyYaeMblil H3 3THUX
3HAYEHHH) APYTUMH CTa(UIOKOKKOBBIMH OenmkamMu. KoMmosumus MOXKET IOMOJHUTEIBHO
COJZIep>KaTh BbIIENEeHHbIN He-SpA nonunentua. Kak npasuio, BakLMHa COAEPKUT aAblOBaHT. B
HEKOTOPBIX AacCleKTax OeJOK WM NeNnTHUA IO H300pPETEeHHI0 CBsi3aH (KOBAJEHTHO WIIH
HEKOBAJICHTHO) C aJBIOBAHTOM, NPEATIOYTUTENBHO, AAbIOBAHT XHMUYECKH KOHBIOTHPOBAH C
OenxoM. B HEKOTOPBIX BapuUaHTaX OCYIIECTBJIEHHUS aIbIOBAHT COAEPIKUT ATFOMOKAJIHEBbIE
KBaclbl. B HEKOTOpbIX BapuaHTax OCYLIECTBJIEHUS aBbIOBAHT COIEPKUT  aJbIOBAHT,
IIPECTABJICHHbII B HACTOSIIEM OMMCAHUU.

[0048] B nOMONHUTENBHBIX BapUAHTaX OCYILECTBJIEHMs] BAaKLMHHAs KOMIIO3HULMS

ABNsAeTCs (PapMaLEBTHUECKH NPUEMIIEMON KOMITO3UIMEH, cojepikaliedl peKOMOMHAHTHYIO
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HYKJIEMHOBYIO KHCJIOTY, KOJUPYIOIIYIO BECh MOJHUIIENTHA BapuaHTa SPA WIM €ro 4acTb, HIIH
mo0yI0 APYryr0 KOMOMHALMIO WM MEepMyTaluio OEJIKOB WIJIM TNMENTHIOB, NMPEICTABICHHBIX B
HACTOSIIEM OIHCAHWM, 1€ KOMIIO3MLIMS MOXKET CTHMYJHPOBaTh MNMMYHHBIH OTBET IPOTUB
Oaxrepuii Staphylococcus. BakiuHHas KOMIO3MLIMS MOXKET COIEPKaTh PEKOMOWHAHTHYIO
HYKJIEMHOBYIO KHCJIOTY, KOJUPYIOIIYIO BECh MOJMIIENTH] BapuaHTa SpPA WM €ro 4acTb, WIH
moOyI0 APYryr0 KOMOMHALMIO WM TMEePMYTALMI0 OENKOB WJIM MENTHIOB, NMPEACTABICHHBIX B
HACTOSIIEM ONHCAHMU. B  HEKOTOPBIX BAapHAHTaX OCYLIECTBJICHUS PEKOMOMHAHTHAs
HYKJICMHOBAasl ~ KHCJOTa  COHNEPXKUT  TeTepOJIOTMYHBbI  mpoMoTop.  [IpenmouTuTensHo,
PEeKOMOMHAHTHAsI HYKJIEMHOBASI KUCJIOTA SIBJISIETCS BEKTOPOM. bojiee mpeamodTuTeNbHO, BEKTOP
SIBJIIETCS TUIA3MHUIOW MJIM BHPYCHBIM BEKTOPOM. B HEKOTOPBIX acrekTaxX BaKLMHA BKJFOYAET
PEeKOMOMHAHTHBIN, HECTA(QUIOKOKKOBYIO OaKTEpUIO, COAEPIKAINYI) HYKJIEUHOBYKO KHCIIOTY.
PekoMOMHaHTHBIE He-CTApUIOKOKKH MOTYT TpeAcTaBiIsaTh coboi Salmonella wmm ppyrue
IPaMITOJIOKUTENIbHBIE OakTepuu. BakunHa MOXeT comep:kaTh (papMalneBTUYECKU MPUEMIIEMBbIi
SKCLUMHEHT, 0oJiee MPEANOYTUTENBHO - aJBIOBAHT. B HEKOTOPBIX BapHaHTaX OCYLIECTBIICHHUS
aIbIOBAHT COZEPKUT AJIFOMOKAJINEBBIE KBACIbl MJIM AABIOBAHT, MPEICTABJIEHHBIN B HACTOSLIEM
OTHCAHWH.

[0049] JlomonHUTENBHBIE BAPUAHTBI OCYIIECTBICHHS BKJIFOUAIOT CIIOCOOBI CTUMYJISILIUN Y
WHIMBUAYYMa MPOTEKTUBHOIO WJIHM TEPANeBTUYECKOrO0 MMMYHHOTO OTBETa NMPOTUB OakTepuit
Staphylococcus, BkJIOHarOIUe BBEACHWE UHAWBUAYYMY 3(Q(PEKTHBHOTO  KOJUYECTBA
KOMITO3UIIMH TIOJIUMIENTHAA BapHaHTa SPA WM €ro cerMeHra/(parMeHTa, AONOJHHUTEIbHO
conepskameit onuH uiu Oonee u3 6enka Eap, Ebh, Emp, EsaB, EsaC, EsxA, EsxB, SdrC, SdrD,
SdrE, IsdA, IsdB, CIfA, CIfB, Coa, Hla, IsdC, SasF, vWbp umu vWh unu ero nentuna. B
NPEATIOUYTUTENIbHOM BapHaHTE OCYLIECTBICHHUs KOMITO3HLMSA COAEPKUT HEeCTaPUIOKOKKKOBYIO
Oakrepuro. B JOMONHUTENBHOM acmekTe KOMIIO3HLMI COCTABISIOT B (papMaleBTHYECKU
npuemieMoM coctaBe. CTapUIOKOKKH, IO NPHYMHE KOTOPBIX WHAMBHIAYYMa JiedaT, MOTYT
npeactasisaTh coboit Staphylococcus aureus. CrnocoObl MO H300PETEHHMIO TaKKe BKJIIOYAIOT
KOMITO3ULINK BapuaHTa SpA, comepxkamue 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19 wnu Oonee cekpeTHpyeMbIXx (HAKTOPOB BUPYJICHTHOCTH W/HIM OEJKOB MOBEPXHOCTH
knetku, Takux kak Eap, Ebh, Emp, EsaC, EsxA, EsxB, SdrC, SdrD, SdrE, IsdA, IsdB, CIfA,
ClfB, Coa, Hla, IsdC, SasF, vWbp wmun vWh, B paznuuHbix koMOMHAIUsX. B HEKOTOpPBIX
acriektax cocraB BakiuHbl BKIrOUaeT Eap, Ebh, Emp, EsaC, EsxA, EsxB, SdrC, SdrD, SdrE,
IsdA, IsdB, CIfA, CIfB, Coa, Hla, IsdC, SasF, vWbp u vWh. B HekoTopbIx acmekrax
KOMOMHAIMs aHTHIeHOB MoxkeT Bkiro4ath (1) Bapuant SpA u IsdA; (2) Bapuant SpA u CIfB;
(3) BapmanT SpA u SdrD; (4) Bapuant SpA u Hla nnu Bapuant Hla; (5) Bapuant SpA u CIfB,
SdrD u Hla unu Bapuant Hla; (6) Bapmant SpA, IsdA, SdrD u Hla unm Bapuant Hla; (7)
BapuaHt SpA, IsdA, CIfB u Hla wnn Bapuant Hla; (8) Bapuant SpA, IsdA, CIfB u SdrD; (9)
BapuaHT SpA, IsdA, CIfB, SdrD u Hla unu Bapuant Hla; (10) Bapuant SpA, IsdA, CIfB u SdrD;
(11) Bapmant SpA, IsdA, SdrD u Hla wnu Bapuant Hla; (12) Bapuant SpA, IsdA u Hla unn
BapuanT Hla; (13) Bapuant SpA, IsdA, CIfB u Hla unu Bapuant Hla; (14) Bapuant SpA, CIfB u
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SdrD; (15) Bapuant SpA, ClfB u Hla nnu Bapuant Hla; nmu (16) Bapuant SpA, SdrD u Hla nnn
BapuanT Hla.

[0050] B HekoTOpbIX acmekTrax OakTepws, C TIOMOLIbI0 KOTOPOH JOCTaBIISIFOT
KOMITO3UIIMIO 10 H300peTeHnto, OyneT OorpaHuM4YeHa WIM aTTeHYUPOBaHA B OTHOIIEHUH
IPOJIOHTUPOBAHHOTO HJIH MEPCUCTHPYIOIEro pocTa min obpasosanus abcuecca. B eme ogHom
AONOJHUTEIBHOM aCHeKTe BapuaHThl SpA  MOryT OBITh T'MIEPIKCIPECCHPOBAHBI B
aTTeHyHPOBAHHON OaKkTepHH A AONOJHUTEIBHOTO YCHJIEHHS WJIM JIOTIOJHEHUS UMMYHHOIO
OTBETa WUJIM COCTaBa BAKI[UHBL

[0051] Tepmun "Oenok EsxA" oTHocuTcss K OeNiKy, BKIIFOYAIOIIEMY BbIIEJICHHbBIE
nojunentuabl EsxA gukoro tuma u3 Oaktepuit Staphylococcus M MX CErMEHTBI, a TakKikKe
BaPUAHTBI, CTUMYJIMPYIOLIHE UMMYHHBIN OTBET NMpoTuB OenkoB EsxA Oakrepuii Staphylococcus.

[0052] Tepmun "OGenoxk EsxB" orHocutcst k Oenky, BKJIFOYAIOIIEMY BBIIEICHHBIE
nojunentuasl EsxB nukoro tuma w3 Oakrepwii Staphylococcus M WX CETMEHTBI, a TakKkKe
BaPUAHTHI, CTUMYJIMPYIOLIHE UMMYHHBIH OTBeT npoTuB Oenkos EsxB GakTepuii Staphylococcus.

[0053] Tepmun "OGenok SdrD" otHocuTcs k OenKy, BKJIFOYAIOINEMY BBIIEICHHBIN
nojunentuael SdrD gukoro Tuma w3 Oakrepuii Staphylococcus M MX CErMEHTBI, a TakKKe
BaPUAHTBI, CTUMYJIMPYIOLIHE UMMYHHBIN OTBET npoTuB Oenkos SdrD Gakrepuii Staphylococcus.

[0054] Tepmuu "OGemox SdrE" otHocutcst k Oe€NKy, BKJIIOYAIOIIEMY BBIIEICHHbIC
nojunentuasl SArE gukoro tmma u3 Oakrepmii Staphylococcus M WX CErMEHTBI, a TakKXKe
BaPUAHTBI, CTUMYJIMPYIOLIHE UMMYHHBIN oTBeT npoTus Oenkos SArE Oakrepuii Staphylococcus.

[0055] Tepmun "OGemok IsdA" orHocuTCcs K Oe€NKy, BKJIIOYAIOIIEMY BBIIEICHHbIC
nojunentuasl IsdA nukoro tuma u3 Oakrepuii Staphylococcus M MX CErMEHTBI, a TakKXKe
BAPUAHTBI, CTUMYJIMPYIOLIHE UMMYHHBIN OoTBeT npoTus Oenkos IsdA Gakrepuii Staphylococcus.

[0056] Tepmun "Oenok IsdB" oTHocuTcs Kk O€nKy, BKIJIIOYAIOIIEMY BbIIEJICHHbIC
nonunentuasl IsdB mgukoro tuma w3 Oakrepuit Staphylococcus M HMX CErMEHTBI, a TaKXke
BapUAHTBI, CTUMYJIMPYIOLIHE MIMMYHHBIH 0TBET npoTuB OenkoB IsdB Gakrepuii Staphylococcus.

[0057] Tepmun "Genox Eap" orHocuTcs Kk OeNiky, BKJIFOYAIOINEMY BbIIEIEHHbIE
nojunentuasl Eap awkoro Tuma u3 Oaxrtepuit Staphylococcus M MX CErMEHTBI, a TakKkKe
BapUAHTBI, CTUMYJIMPYIOLINE UMMYHHBIN OTBET npoTuB OenkoB Eap Gakrepuii Staphylococcus.

[0058] Tepmun "Gemok Ebh" orHocuTCs k Oe€nKy, BKJIIOYAKOIIEMY BbIIEICHHBIE
nojunentuasl Ebh nukoro tmma w3 Oakrepuii Staphylococcus M HX CErMEHTBI, a TakKKe
BapHUAHTHI, CTUMYJIMPYIOLINE UMMYHHBIN O0TBET npoTuB Oenkos Ebh Oakrepuit Staphylococcus.

[0059] Tepmun "OGemok Emp" oTHocuTCs K O€NKy, BKIIIOYAIOLIEMY BBIIEICHHBIC
nojunentuasl Emp aukoro Ttuma w3 Oakrtepuit Staphylococcus M WX CErMEHTBI, a TaKKe
BaPUAHTBI, CTUMYJIMPYIOLIHE HMMYHHBIN OTBET nMpoTuB Oenkos Emp Oakrepuii Staphylococcus.

[0060] Tepmuu "Genok EsaB" orHocuTcs k Oenky, BKJIFOYAIOINEMY BBIIEICHHBIC
nojunentuasl EsaB aukoro tuma w3 Oakrepuit Staphylococcus M MX CErMEHTBI, a TakKKe

BapUAHTHI, CTUMYJIMPYIOLIHE UMMYHHBIN OTBeT npoTus Oenkos EsaB Oakrepuii Staphylococcus.
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[0061] Tepmuu "OGenmok EsaC" orHocuTcss K O€nKy, BKIIOYAIOIIEMY BbIIEJICHHbBIS
nojunentuasl EsaC pukxoro tuma u3 Oakrepuit Staphylococcus M MX CErMEHTBI, a TakKKe
BaPUAHTBI, CTUMYJIMPYIOLIHE UMMYHHBIN OoTBeT npotus Oenkos EsaC Oakrepuii Staphylococcus.

[0062] Tepmuu "Gemox SdrC" ortHOCHUTCS K O€NKy, BKJIIOYAIOIIEMY BbIIEJICHHBIE
noyunentuasl SdrC aukoro Ttmna u3 Oakrepuit Staphylococcus M HUX CerMEHTBI, a TaKXkKe
BapUAHTBI, CTUMYJIUPYIOLINE IMMYHHBIH oTBeT npoTtus Oenkos SdrC Oakrepwuii Staphylococcus.

[0063] Tepmun "OGemox CIfA" otHocuTCs K OenKy, BKJIIOYAIOIIEMY BbIIEJICHHbIC
nojunentuasl CIfA gukoro Ttmma u3 Oakrepuit Staphylococcus M MX CErMEHTBI, a TaKKe
BapUAHTBI, CTUMYJIMPYIOLIHE UMMYHHBIN oTBeT npoTuB Oenkos CIfA Gakrepuii Staphylococcus.

[0064] Tepmun "OGenox CIfB" oTHocuTCs K Oe€NKy, BKJIIOYAIOIIEMY BBIIEICHHbIE
nojunentuasl CIfB nukoro tuma w3 Oakrepuii Staphylococcus W MX CerMEHTBI, a TakKkKe
BApUAHTBI, CTUMYJIMPYIOLIHE UMMYHHBIN OoTBeT npoTuB Oenkos ClfB 6akrepwuii Staphylococcus.

[0065] Tepmun "Gemok Coa" oTHOCHTCS K O€NKY, BKJIIOYAIOIIEMY BbIIEICHHbIE
nojunentuasl Coa nukoro tmma u3 Oakrepuil Staphylococcus M HX CErMEHTBI, a TaKkKe
BaPUAHTBI, CTUMYJIMPYIOLIHE UMMYHHBIN OoTBeT npoTuB Oenkos Coa Oakrepuit Staphylococcus.

[0066] Tepmun "OGenok HIa" otHocuTcs k OenKy, BKJIIOYAIOIIEMY BBIIEICHHbIC
nojunentuasl Hla aukoro tuma w3 Oakrepmii Staphylococcus M MX CErMeHTBI, a TakKkKe
BaPUAHTHI, CTUMYJIMPYIOIIHE NMMYHHBIN 0TBeT npoTuB Oenkos Hla 6akrepuii Staphylococcus.

[0067] Tepmun "OGenok IsdC" oTHocuTcs Kk O€NKy, BKIJIIOYAIOLIEMY BBIIEICHHBIC
nojunentuasl IsdC agukxoro Ttuma w3 Oaxtepuit Staphylococcus M WX CErMEHTBI, a TakKXKe
BapUAHTBI, CTUMYJIMPYIOLIHE UMMYHHBIN oTBeT npotus Oenkos I[sdC Oakrepuii Staphylococcus.

[0068] Tepmun "Oemok SasF" orHocuTCs K O€NKy, BKJIIOYAIOLIEMY BBIIEICHHbIC
noyunentuael SasF aumkoro tmma w3 OGaxrepmii Staphylococcus M MX CErMEHTBL, a TaKXke
BapUAHTBI, CTUMYJIMPYIOLIHE UMMYHHBIH OTBeT npoTuB OenkoB SasF Oakrepuii Staphylococcus.

[0069] Tepmun "Gemox VWDbp" oTHocuTCcsi K O€NKy, BKJIIOYAIOIIEMY BbIIACIECHHbIE
nonunentuabl vVWbp nukoro tuma (Genka, cBsisbiBaromiero (axkrop ¢on BumieOpannma) us
Oakrepuii Staphylococcus M MX CErMEHTBI, a TAKXK€ BapUAHTBI, CTUMYJIHUPYIOIIHE MMMYHHBIH
otBeT npotuB OenkoB vWbp Oakrepuii Staphylococcus.

[0070] Tepmun "Oenmox VWh" oTHocuTCs K Oenky, BKJIOYAIOIIEMY BbIICJICHHbIC
nonunentuabl vVWh aukoro tTumna (romojiora 6enka, cesi3biBaromiero ¢pakrop ¢on BumieOpanna)
u3 Oakrepuii Staphylococcus ¥ UX CErMEHTBI, a TAKXKE BAPUAHTBI, CTUMYJIUPYIOIIHE HMMYHHBIH
otBeT npotuB OenkoB vWh Oakrepwuit Staphylococcus.

[0071] Tepmun "UMMYHHBIM OTBET" OTHOCUTCSI K I'YMOPAJIbHOMY OTBETY, KJIETOYHOMY
OTBETY WJIH U T'YMOPAJbHOMY, U KJIETOYHOMY OTBETY B OpraHusMe. MIMMyHHBII OTBET MOKHO
U3MEPSATh C TOMOIIBI0 aHAIM30B, BKJIOYAIOLINX, B KAUECTBE HEOTPAHUYMBAKOIINX MPUMEPOB,
aHAMM3bl, B KOTOPBIX M3MEPSIOT HAJIWYHE WM KOJHYECTBO AHTHUTEN, CHElH(pHIECKH
pacro3Hamux OeNoK WM OeNOK MOBEPXHOCTH KIIETKH, aHaJM3bl, B KOTOPBIX H3MEPSIOT
aKTUBALMIO WK Nponudepanuio T-KIeTok, W/HiIu aHaIu3bl, B KOTOPBIX U3MEPSIOT MOAYJISIHIO B

TEPMHUHAX aKTUBHOCTU HUJIU SKCIIPECCHUU OAHOIO UJIN Oonee MUTOKHMHOB.
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[0072] B HEKOTOpBIX acmeKTax IOJUIIENTH WM CErMeHT/(parMeHT MOKET HMETh
MOCJIEI0BATENBHOCTD, SIBISIOLIYIOCS Ha 1O MeHbluell mepe 85%, mo menbuiel mMepe 90%, mo
MeHblIell Mepe 95%, mo mesbwieidl mepe, 98% wnu no Menbinelr mepe 99% wnu Oonee
UJIGHTUYHOW aMUHOKHCIIOTHON TIIOCJIEOBAaTENbHOCTH pPe(EepPeHCHOro Monunentuaa. 1epMuH
"cxo#cTBO" OTHOCHTCA K NOJHUIENTHAY, HMEILEMY IIOCIeA0BaTEIbHOCTh, HMEIOIIYIO
HEKOTOPBIN MPOLEHT aMUHOKHUCIIOT, SIBJSIFOINNUXCS UACHTUYHBIMH pe(epeHCHOMY MOJIHUIENTHIY
WIA TpPEACTABISIIOIUX COOOH KOHCEPBATUBHBIE 3aMEHbl OTHOCUTENIBHO pedepeHCHBIX
MOJIUTIENITU/IOB.

[0073] ITonunenTuabl, MPEeICTABICHHBIC B HACTOSIIEM OMKMCAHUH, MOTYT BKJIFOYATh WA
HCKJIFOYaTh aMHUHOKHUCIIOTHI B MOJIoskeHusx 1, 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,
44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69,
70,71,72,73,74,75,76,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95,
96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115,
116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134,
135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153,
154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172,
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191,
192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210,
211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226, 227, 228, 229,
230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244, 245, 246, 247, 248,
249, 250, 300, 400, 500, 550, 1000 wnm Ooyiee CMEKHBIX AMHUHOKHCIIOT, BKJIFOYas JIFOOOM
Auana3oH, moyydaemslid u3 3tux sHadenuii, SEQ ID NO: 1-6.

[0074] TlonunenTHIHBIA CETMEHT, KaK IMPEICTaBJICHO B HACTOSIIEM OIMHMCAHWUU, MOXET
BKJIrOUaTh 3, 4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53,
54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69,70, 71,72, 73,74,75,76,77,78, 79,
80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103,
104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122,
123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141,
142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160,
161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179,
180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198,
199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217,
218, 219, 220, 221, 222, 223, 224, 225, 226, 227, 228, 229, 230, 231, 232, 233, 234, 235, 236,
237, 238, 239, 240, 241, 242, 243, 244, 245, 246, 247, 248, 249, 250, 300, 400, 500, 550, 1000
wiin 0oJee CMEXKHBIX AMHHOKHCIIOT, BKJIOYas JIFOOOW AHMana3oH, MOJy4YaeMbli M3 3THX
3Hauennii, SEQ ID NO: 1-6.

[0075] KoMno3ummu MOKHO COCTaBJISATh B (PapMalleBTHUECKH TPUEMIIEMON KOMITO3ULIH.

B HexotopbIx acnekrax uzodperenus dakrepus Staphylococcus siBnsiercs Oakrepueii S. aureus.
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[0076] B nOmMONHUTENBHBIX ACMEKTaxX KOMIIO3UIMI0 MOKHO BBOJAUTb HHAMBUIYYMY
OoJiee omHOTO pa3a U ee MOKHO BBoOuTh 1, 2, 3,4, 5,6, 7, 8, 9, 10, 15, 20 unu Oonee pas.
BBenenne KOMIo3unmii BKIKOYAIOT, B KAYECTBE HEOTPAHWYMBAIOLINX MPUMEPOB, MEPOPAIBHOE,
NapeHTepalbHOe, MOAKOXKHOE, BHYTPUMBIIIEYHOE, BHYTPUBEHHOE BBEJEHHE WUJIH Pa3JINYHbIE UX
KOMOWHAIIMHY, BKJIIOUAsi MHIAJSLUIO WM aCITHPALIHIO.

[0077] B AONONHUTENbHBIX BApPUAHTaX OCYIUECTBJICHHUs KOMIIO3MLUSA COAEPIKUT
PEKOMOMHAHTHYIO  MOJIEKYJy  HYKJIEHHOBOH  KHCJIOTHI,  KOAUPYIOUIYK  IOJHIENTHL,
NPEACTABJICHHbI B HACTOSILEM OIMHCAHWUHW, MM ero cerMeHTtbl/parmentrl. Kakx mnpasuio,
pPEeKOMOMHAHTHAsE ~ MOJIEKYJIa ~ HYKJIEMHOBOH  KHUCJIOTBI,  KOAHMPYIOINAS  TMOJHUIENTHN,
NIPEACTABICHHBIM B HACTOSALIEM OINMCAHWM, COAEPKUT TIeTEepPOJIOTMUHBbI mnpomMotop. B
HEKOTOPBIX aCIEeKTaX PEKOMOWHAHTHAS MOJIEKYJia HYKJIEHHOBOW KHCJIOTBI MO H300PETEHHIO
SIBJIIETCSI BEKTOPOM, B IPYTUX aCMEKTaX BEKTOP SIBISIETCS MJIa3MHUION. B HEKOTOpPBIX BapuaHTax
OCYIECTBIIEHHSI BEKTOP SIBJIIETCS] BUPYCHBIM BEKTOPOM. B HEKOTOPBIX acrekTax KOMITO3ULIHS
BKJIFOYAE€T  PEKOMOMHAHTHYI,  HECTAQMIOKOKKOBYIO  OaKTepHIO,  COIEPXKAINYI0 WM
SKCIIPECCUPYIOIIYIO TMOJHUIENTH I, MPEICTABICHHBI B HACTOALIEM ONMUCAHWU. B KOHKPETHBIX
acrieKTaX PeKOMOWHAHTHBIE HecTapUIOKOKKOBbIE OAKTEpPHH MPEACTABISIOT coboit Salmonella
WIA JApyrue TPaMIIONIOKUTEeNbHble OakTepuu. Kommosmmmio, Kak TpPaBUIIO, BBOIST
MUIGKONUTAIOLINM, TAKUM KakK JIFOAHM, HO IPEOyCMOTPEHO U BBENEHHE APYTHM JKHBOTHBIM,
CrOCOOHO€  BBI3bIBATH HMMMYHHBIH OTBET. B  JOMONHUTENBHBIX acrekTax OakTepus
Staphylococcus, comepskaliye UiIU 3KCOPECcCUpYIoLue NOJunenTun, sieisercs Staphylococcus
aureus. B JONOJHHUTENbHBIX BAapUAHTAX OCYLIECTBIEHHS WMMMYHHBIH OTBET SIBJISETCS
IPOTEKTUBHBIM HUMMYHHBIM OTBETOM.

[0078] B AONONHUTENbHBIX BApUAHTaX OCYILIECTBJICHMs KOMIIO3ULIUS COJAEPIKUT
PEKOMOMHAHTHYIO MOJIEKYJy HYKJIEWHOBOH KHCJIOTBI, KOAMPYIOIIYIO BECh WJIM YacTh OJHOTO
unu 6onee u3 6enkoB Eap, Ebh, Emp, EsaB, EsaC, EsxA, EsxB, SdrC, SdrD, SdrE, IsdA, IsdB,
CIfA, CIfB, Coa, Hla, IsdC, SasF, SpA, vWbp wiu vWh wim ux nentuma Wid BapUaHTa.
JlonosHUTENbHbIE CTA(UIOKOKKOBBIE aHTHUIEHBI, KOTOPbIE MOXHO UCTIOJIb30BATh B KOMOWHALIMN
C TOJMIENTHIAMH, TPEACTABICHHBIMA B HACTOSINEM OIMUCAHWUW, BKJIIOYAIOT, B Ka4yeCTBE
HEOrPAaHMYHUBAIOIIHUX MPHUMEPOB, BHUTPOHEKTHH-CBs3bIBaroni Oenok S52x/la (WO 01/60852),
Aaa,
cszbiBaromuii Oenokx (US6288214), EFB (FIB), snactun-cesssiBaromuii 0enok (EbpS), EPB,
FbpA, ¢ubpunoren-cesspBaromuii 0enok (US6008341), ¢ubOpoHEKTHH-CBSI3BIBAIOLINNA OEJoK
(US5840846), FnbA, FnbB, GehD (US 2002/0169288), HarA, HBP, uMMyHOJOMHHAHTHBII
tpancrioprep ABC, IsaA/PisA, penenrop namunnsa, aunasy GehD, MAP, tpancrnoprep Mg,
ananor MHC II (US5648240), MRPII, Npase, PHK Ill-akrusupyrommii 6enok (RAP), SasA,
SasB, SasC, SasD, SasK, SBI, SdrF (WO 00/12689), SdrG/Fig (WO 00/12689), SdrH (WO
00/12689), sk3ortokcmabl SEA (WO 00/02523), sk3ortokcuabl SEB (WO 00/02523),
tparcnoprep SitC u Ni ABC, SitC/MntC/cBsi3piBatomuii 6enok ciaroubl (US5801234), SsaA,

SSP-1, SSP-2 w/mnu BUTPOHEKTUH-CBA3BIBAIOLINI OeNok. B KOHKpeTHBIX acmekrax OakTepuu

Aap, Ant, ayTONM3UH-IIIIOKO3aMUHHUIA3y, ayTonu3uH-amunasy, Cna, KoJiareH-
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SBJIIIOTCS] PEKOMOMHAHTHBIMH HECTA(PIIIOKOKKOBBIMH OaKTepUsSMH, TAKMMHU Kak Salmonella nim
ApPyTUe rPaMIOJIOKHUTEIbHbIE OaKTEPHHL.

[0079] Kommo3zuiuu 1o u300peTeHuo, Kak MPaBUIIO, BBOIST JIFOJISIM, HO TIPEAYCMOTPEHO
U BBEIEHHE JPYIMM S>KHBOTHBIM, CIOCOOHO€ BBbI3bIBATH HMMMYHHBIH OTBET Ha OakTepuu
Staphylococcus, B 4aCTHOCTH, KPYITHOMY pOraTOMy CKOTY, JIOIIAJSIMH, KO3aM, OBLIaM M APYTHM
JOMAIIHUM >KUBOTHBIM, T.€. MJIEKOTTUTAIOLIIUM.

[0080] B nekortophix acmektax Oaktepusi Staphylococcus simsiercss Staphylococcus
aureus. B JIONOJHHUTENbHBIX BAapUAHTAX OCYINECTBJICHUS HMMMYHHBI OTBET SIBJISIETCS
NPOTEKTUBHBIM UMMYHHBIM OTBETOM. B TOTIOJTHUTENbHBIX acmekTax crocoObl 1 KOMITO3ULIMHU T10
U300pETEHNI0 MOKHO HCIONIb30BaTh ISl MPO(UIAKTHKY, YJIYYIICHUS, YMEHBIIEHHS WJIH
JeyeHnss MHPEKINHU TKaHEeH MITH KeJle3, HAalpUMep, MOJIOUHBIX JKelle3, B YACTHOCTH, MacTHTa, U
apyrux uHpexknwid. Jpyrue cmocoObl BKIIOYAKOT, B KaUYECTBE HEOrPAHHMYUBAIOIINUX MPHMEPOB,
npoHUIaKTHUECKOe  CHIDKEHHEe — OakTepuambHOro  OpeMeHH Vv  HMHAMBHAYyMa,  He
IEMOHCTPHUPYIOLIETrO MPU3HAKK WH(EKIHH, B YaCTHOCTH, MHAMBHIYYMOB, KaK MPEATONArarT,
KOJIOHM3MPOBAHHBIX HMJIM HMMEIOLINX PUCK KOJOHHM3ALMU LENEeBbIMH OaKTEPHsIMH, HampuMep,
MAIMEHTOB, MMEIOLIUX, FJIH HMEIOLITNX PUCK, TN CKIIOHHBIX K WH(EKIIH BO BpeMsl peObIBaHUs
B CTALMOHAPE, JICYCHHUS 1/HITH BOCCTAHOBIICHHSI.

[0081] JIroOoii BapuaHT OCYIIECTBIIEHHs, OMHUCAHHBI B OTHOLIEHWH OIHOTO AaCHEeKTa
n300peTeHns], TakXKe MPUMEHUM K IPYyrUM acrekraM u3oOpereHus. B dacTHOCTH, 1000
BaPUAHT OCYINECTBJICHHUS, OMMCAHHBINA B OTHOLIEHUH TOJUIIENTHA BapHaHTa SpA, UITH NenTH/a,
WM HYKJIEMHOBOW KHCJIOTBHI, MOJKHO PEATM30BaTh B OTHOLIEHWH APYI'MX aHTUT'€HOB, TAKUX KaK
Eap, Ebh, Emp, EsaC, EsxA, EsxB, SdrC, SdrD, SdrE, IsdA, IsdB, CIfA, ClfB, Coa, Hla, IsdC,
SasF, vWbp, vWh, ButponekTun-caszpiBatomuii 0enok 52x/la (WO 01/60852), Aaa, Aap, Ant,
ayTOJIM3UH-TIIIOKO3aMUHUA3bl, ayTONM3uH-aMunasel, Cna, KOJJIareH-CBSI3BIBAIOINUI Oenok
(US6288214), EFB (FIB), snactun-cesasbiBaromuii 0enok (EbpS), EPB, FbpA, ¢ubpunoren-
csizbiBaromuii 6enok (US6008341), pubponextun-cesspiaromii oenok (US5840846), FnbA,
FnbB, GehD (US 2002/0169288), HarA, HBP, ummyHomomunaHTHbII TpaHcrnoptep ABC,
IsaA/PisA, penernrop namunuHa, nunasy GehD, MAP, tpancroprep Mg, anamor MHC II
(US5648240), MRPIIL, Npase, PHK Ill-aktuBupyrommii 0enok (RAP), SasA, SasB, SasC, SasD,
SasK, SBI, SdrF (WO 00/12689), SdrG/Fig (WO 00/12689), SdrH (WO 00/12689),
sk3otokcunbl SEA (WO 00/02523), sk3otokcunabl SEB (WO 00/02523), Tparcnoprep SitC u Ni
ABC, SitC/MntC/cBsizbBaromuii Oenok cmonbl (US5801234), SsaA, SSP-1, SSP-2 w/wnu
BUTPOHEKTHUH-CBSI3bIBAIOLINH O€JIOK (MJIM HYKJIEMHOBBIE KHCIOTHI), U HA000poT. Takxe cremyer
MOHUMATh, 4TO JE000i u3 ogHoro wiu 6onee uz Eap, Ebh, Emp, EsaC, EsxA, EsxB, SdrC, SdrD,
SdrE, IsdA, IsdB, CIfA, CIfB, Coa, Hla, IsdC, SasF, vWbp, vWh, BUTPOHEKTUH-CBSI3bIBAIOIIETO
benka S52x/la (WO 01/60852), Aaa, Aap, Ant, ayTOJU3HH-TIIIOKO3aMUHUAA3BI, AyTOJIH3UH-
amunaspl, Cna, xosuareH-cssbBaromero Oenka (US6288214), EFB (FIB), snactun-
ces3piBatomero oenka (EbpS), EPB, FbpA, ¢ubpunoren-cesspiBaromero Oenka (US6008341),
¢ubponekTuH-cBsi3bBaroero Oemka (US5840846), FnbA, FnbB, GehD (US 2002/0169288),

HarA, HBP, ummyHonomunantHoro tpancnoprepa ABC, IsaA/PisA, peuentopa JamMHHUHA,
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mumassl GehD, MAP, tpancrioprepa Mg, ananora MHC II (US5648240), MRPII, Npase, PHK
III-axtuBupyromero 6enka (RAP), SasA, SasB, SasC, SasD, SasK, SBI, SdrF (WO 00/12689),
SdrG/Fig (WO 00/12689), SdrH (WO 00/12689), sk3orokcunoB SEA (WO 00/02523),
sk3oTtokcnHOoB SEB (WO 00/02523), tpancnoprepa SitC u Ni ABC, SitC/MntC/cBs3biBaroiero
Oenka cmronbl (US5801234), SsaA, SSP-1, SSP-2 w/uiu BUTPOHEKTHH-CBSI3bIBAIOILETO Oejka
CMO)KHO KOHKPETHO UCKJIFOYATh U3 KOMITO3ULIUH MO H300PETEHUIO.

[0082] BapuaHThl OCyIIECTBICHUS] H300PETEHUS] BKIIIOYAIOT KOMITO3HMLIUY, COAEpIKaIlue
Wi Hecogepykamue Oakrteputo. Kommos3uimuss MOXKeT BKJIOYATh WM HE BKJIIOYATh
aTTEHYHUPOBAHHYIO, WM KUBYIO, MJIM HHTAKTHYIO CTa(pHIOKOKKOBYIO OakTepuio. B HEKOTOpBIX
acreKTaX KOMIIO3HMLIUSI CONEPIKUT OaKTEpUIO, HESBISIOINYIOCS CTa(pHIOKOKKOBOH OakTepHer,
WIA HE CONEPKUT CTaQUIOKOKKOBBIE OakTepuu. B HEKOTOpBIX BapuaHTaxX OCYLIECTBICHHUS
OakTepranbHasi KOMIIO3HIUS CONEPIKUT BBIACICHHBIH WM PEKOMOWHAHTHO SKCIIPECCUPYEMBIit
BapHUaHT CTa(UIOKOKKOBOrO Oeska A MM KOIUPYIOIIUK ero Hykjieotua. KoMmosumms MoxkeT
SIBJIATBCSI WJIM BKJIFOUATh PEKOMOMHAHTHO CKOHCTPYHMpOBaHHYI Oaktepuro Staphylococcus,
U3MEHEHHYI0 TaKHUM O00pa3oM, YTO OHA CONEPXKUT OaKTepHro, Crnenu(UIeCKH M3MEHEHHYIO B
OTHOIIEHHH CEKPETUPYyeMOro (axTopa BHPYJIEHTHOCTH WM OeJKa TOBEPXHOCTH KIIETKH.
Hanpumep, Oakrepun MoOryr OBITh PEKOMOWHAHTHO MOIWUGUIMPOBAHBI U 3KCIPECCUU
Oonpmero komuvectsa (akropa BHUPYJIEHTHOCTH WM O€NKa IOBEPXHOCTH KIIETKH, YeM
AKCIPECCUPOBAIOCH ObI O0e3 Moau(pUKaIUu.

[0083] Tepmun "BblueneHHBIH" MOXKET OTHOCUTBCS K HYKJIEMHOBOH KHUCJIOTE WM
NOJIMMENTHY, IO CYIIECTBY, HeCOAepIKalleMy KIJIETOYHbI MaTepuas, OaKTepHaJbHBIN
MaTepHall, BUPYCHBIM MaTepHall UM Cpeay Ui KYJbTUBHPOBAaHUS (IIPH MOJIYyUYEHUH CIOCO0aMU
pexomOuHanTHOM JIHK) M3 HX  HMCTOYHMKA TNPOUCXOXKIEHMs, WJIM  XHUMHYECKHE
NpPEeNLIeCTBeHHUKN WM Jpyrue XMMHUYECKHe BelecTBa (IpU XUMHYECKOM cuHTese). Kpowme
TOr0, TEPMUH "BBIJENIEHHOE COeMHEHHE" OTHOCUTCS K COEUHEHUIO, KOTOPOE€ MOKHO BBOJAUTH
UHAMBUIYYMY B KaueCTBE BBIJEJICHHOI'O COENMHEHUS; IPYTUMH CJIOBAMHU, COEIUHEHHE MPOCTO
MOXHO HE€ CUUTATh "BBIAEJICHHBIM', €CIM OHO MPHUCOCIUHEHO K KOJIOHKE HWJIH 3aKJIYEeHO B
araposHelii renb. Kpome Toro, "BblmeNneHHbIH (parMEHT HYKJIEWHOBOH KHUCJIOTHI" WM
"BbINENIEHHBIH NenTHn' sBIsSeTCs (parMeHTOM HYKJIEHHOBOW KHCIOTHI WM Oejka, He
SBJIIIOIIMMCSL TIPUPOZIHBIM B KadecTBe ()parMeHTa, H/WIH, KakK MpPaBWIO, HE HAXOOUTCS B
(YHKIMOHAJIBHOM COCTOSIHUH.

[0084] BemectBa 1mo n300peTeHHIO, TAKHE KAaK TOJHUITENTHABL, ENTHIbI, AHTUTE€HbI HUJIH
UMMYHOT€HbI, MOXHO KOHBIOTHPOBaTb WJHU CBs3bIBaThb KOBAJEHTHO WJH HEKOBAJIEHTHO C
APYTUMH BELIECTBAMH, TAKIMH KaK albIOBAHTHI, O€JIKH, MENTH/bI, IOJIOKKH, (PIyOPECLIEHTHBIE
BellecTBa WM MeTKU. TepMuH "KoHbrOrat" uiam "MMMYHOKOHBIOTAT" IIMPOKO MCMONb3YIOT AJIs
orpeneneHus: (PyHKUUOHAJIBHON CBSI3M OJHOTO BEINECTBA C IPYIMM CpPEACTBOM, M OH HE
npeaHa3Ha4deH A1 0003HAYEHHs UCKITFOUUTENbHO KaKoro-au0o Tumna (pyHKIHMOHAIBHOHW CBSI3U U
KOHKPETHO HE€ OrpaHH4YeH XHUMHYeckod "koHbroramuu'. KOHKpPETHO NpenyCMOTpEHBI
pekoMOMHaHTHBIE chuTble Oenku. KoMmmosumum mno Hu300peTeHHI0 MOTYT AOIOJHHTEIBHO

COIepKaTh AanbIOBAaHT WM (PapMaLeBTUYECKH TMPUEMIIEMbIH SKCIMIIMEHT. B  HEKOTOpBIX
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BAPUAHTAX OCYIIECTBJICHUS aIbIOBAHT COAEPKHUT aJFOMOKAJIUEBbIE KBACIbl WM abIOBAHT,
NPEACTABICHHBIH B HACTOALIEM ONMHCAHWU. AJIBIOBAHT MOXXHO KOBAJIEHTHO WJIM HEKOBAJIEHTHO
COEAMHATh C TMOJIMIENTUAOM WM TENTUAOM IO u300peTeHHto. B HEKOTOphIX acmekrax
albIOBAHT XUMHYECKU KOHBIOTUPOBAH C OEIIKOM, MOJHUIIETITHIOM UITH NENTUIIOM.

[0085] Tepmun "mpemocTtaBieHue" HCHOJB3YIOT B €ro OOIIENPUHATOM 3HAYEHHH IS
yKa3aHus "HOMONHEHMs WM CHaOXeHus Uil MCHONb30BaHMA". B HEKOTOpBIX BapuaHTax
OCYLIECTBJICHHUsI OEJIOK MPENOCTABISIOT HEMOCPEICTBEHHO MOCPEACTBOM BBEAEHHs Oellka, B TO
BpeMsi KaKk B JPYrHMX BapHaHTaxX OCYINECTBJICHUS OeloKk 5((EeKTUBHO MNPEerNOCTaABISIFOT
NOCPEICTBOM BBEICHHS HYKJICMHOBOH KHCJIOTBI, KOAMPYIOLIeH Oenok. B HEKOTOphIX acmekrax
n300peTeHre OTHOCUTCSI K KOMITO3HULIUSIM, COIEPKALTUM Pa3JInYHble KOMOMHALIUN HYKJIEHHOBOM
KHCJIOTBI, AHTUT€HOB, MENTUAOB H/IJTH SITUTOIOB.

[0086] WummBuayym Oyner umerh (Hampumep, WMeTh IHArHO3 CTa(HIIOKOKKOBOM
UHQEKINH), TMPEennoOXKUTEIbHO, Oyaer uMeTb Wi OyAaer UuMeThb pPHCK Pa3BUTHS
cTaUIOKOKKOBOW wmHGpekunu. KoMmo3umuym 1o HacTosmeMy H300pETeHHI0 BKIIFOYAOT
UMMYHOT€HHbIE KOMITO3WULMH, TA€ AHTUTCHbl WM OSIUTONBI COAEPIKATCS B KOJIUYECTBE,
3¢ ¢deKTUBHOM [UIA JOCTWXKEHMs TMpenanojiaraeMoil 1enud. bosiee KOHKPETHO, TEPMHUH
"3¢eKTUBHOE KOJTMUECTBO" O3HAYAET KOJUYECTBO AaKTUBHBIX HHIPEIUEHTOB, HEOOXOIUMOE JJIs
CTHUMYJISIUN WJIM BBI3bIBAHWS HMMYHHOTO OTBETa WM OOECHeYeHUs] PEe3UCTEHTHOCTH,
ynydimieHuss wid ocnabnenus uHpexuun. B 0ojee KOHKpETHBIX acrekrax 3¢QeKTUBHOE
KOJINYECTBO TMPHUBOAMT K NPOPHIAKTUKE, OOJErdeHr0 WIM YIYYIIEHHIO CHMIITOMOB
3a0oneBaHuss WiaM  MHQEKIMM WM TPOJIOHTHMPOBAHUIO  BBDKUBAHUS ~ MHAWBUAYYMA,
noasepraeMoro JeueHno. Onpenenenne 3pPeKTUBHOrO KOJMUYECTBA BXOAUT B 00BEM HABBIKOB
CIELUATIIICTOB B 3TOH 00JacTH, OCOOEHHO B CBETE MPEACTABICHHOrO MOAPOOHOro onucanus. B
cnydae Jr00Oro mpemapara, HCHOJIb3YyeMOro B crocobax mo u3obperenuto, 3ddexTuBHOE
KOJIMYECTBO WM 103y OYyAyT OLEHMBATh CHA4aja C IIOMOLIBIO HCCIENOBAHUH in Vitro,
KYJIbTUBHPOBAHUS KJIETOK W/WJIM aHAJIU30B MOJAEJEH Ha >KMBOTHBIX. Hampumep, 103y MOKHO
COCTABJIATH C TIOMOINBID MOJENeH Ha JKMBOTHBIX Ui JOCTH)KEHUS JKEJaeMOro HMMMYHHOTO
OTBETAa WJIM KOHLEHTPAIMU MM THTPA LUPKYJIUPYIOIUX aHTUTEN. Takyro WHPOPMALIUIO MOXKHO
UCTIONB30BATh JJIs 00JIee TOYHOTO OMPEIENIEHH MTOJIE3HBIX 103 ISl JIFOACH.

[0087] B HEKOTOpBIX BapUaHTAX OCYIIECTBJICHUS NOJMIIENTHI 10 H300PETEHUIO
(BapuaHT SpA) obecrneunBaeT BHICBOOOKIEHIE THCTAMUHA, PABHOE WK MeHbinee, ueM 20, 19,5,
19, 18,5, 18, 17,5, 17, 16,5, 16, 15,5, 15, 14,5, 14, 13,5, 13, 12,5, 12, 11,5, 11, 10,5, 10, 9,5, 9,
8,5,8,75,7,6,5,6,55,5,45,4,3,5,3,2,5,2,1,5,1,0,5, 0,4, 0,3, 0,2, 0,1 nimm 0% (mnu ;moOoii
IManasoH, MOJYYEHHbIH U3 HUX) B aHAJIN3€ BBICBOOOXKIEHHS rHCTaMUHA Oa3oduiaMu.

[0088] BapuaHTel OCyIIECTBJIEHHs B pasjene NPUMEpPOB CleAyeT I[OHUMaTb Kak
BaPHUAHTBl OCYIIECTBIEHHSI M300pETeHHs], KOTOPble MOXKHO HCIIOJIb30BaTh B OTHOLIEHHH BCEX
aCIIEKTOB M300PETEHMS.

[0089] Ucnonp3zoBanue TepMuHa "minu" B Gopmysie M300peTeHHs] MPeIHA3HAYEHO IS
oOo3HavueHuss "W/wiM", €CIM YEeTKO He YKa3aHO, YTO OH OTHOCUTCS K €IWHCTBEHHBIM

AJIbTCPpHATHUBAM, WJIU aJIBTCPHATHUBBI SABJAIOTCA B3aUMOUWCKIIHOYAOMIUMHA, XOTs HACTOSALICE
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OTHCaHKE MOJAEPIKUBAET ONpPEAENIeHHEe, OTHOCUTCS K €MHCTBEHHBIM aJIbTepHAaTHBAaM U "w/mn".
Taxke mpenmonararoT, YTO YTO-THOO, YKAa3aHHOE C HCIIOJNIb30BAHHMEM TEPMHUH "MIIH', TakKe
MO>KHO KOHKPETHO UCKJIFOUaTh.

[0090] Ha BceM TmpPOTSDKEHHWH HACTOSIIIEH 3asiBKU TEPMUH 'MPUOIUZUTETHHO"
UCTIONIB3YIOT VISl YKa3aHHs TOTO, YTO 3HAYEHHE BKJIIOUAET CTAHIAPTHOE OTKJIOHEHHE OLIMOKU
IJIS1 yCTPORCTBA MITH CIIOCO0a, UCIOIb3YEMOTO AJIsl ONPEAEICHUS 3HAYCHUSL.

[0091] Cnenys ycTosiBIIEMYyCsl MAaTEHTHOMY IpaBy, TEPMHUHBI B €IUHCTBEHHOM YHUCIE
MIPY UCTIOJIb30BaHUU B KOMOMHALIMK C TEPMUHOM "conmep:kamuii” B popmysie n3o0peTeHus Uiu
OMUCAaHUU O3HAYAIOT OJIMH HITH OOJiee, €CJIM KOHKPETHO HE YKa3aHO MHAYe.

[0092] [lpyrue wuenw, MPU3HAKKM W MPEUMYLIECTBA HACTOALIEr0 H300peTeHHst OyayT
OYEBHUJIHBI M3 CJIEAYIOIIEro nmoapodHoro onucanus. OQHAKO ClIenyeT MOHUMATh, YTO MOAPOOHOe
ONMHCAaHNE W KOHKPETHBIE TMPUMEpPBI, XOTSA B HHUX M YKa3aHbl KOHKDPETHBIE BApPHAHTBI
OCYIIECTBIIEHHUsSI M300PETeHHs, NMPUBEACHbI HCKJIIOYUTEIBHO B WJUIFOCTPATHBHBIX LENSX, T.K.
pa3uYHbIE M3MEHEHUs] U MOIU(UKALMK B paMKaxX CYLTHOCTH M oObeMa H300pereHus OyayT
OYEeBHU/IHBI CIIEIIMAJIFICTAM B 3TOH OOJIACTH U3 3TOH MOAPOOHOTO OMUCAHMSL.

KPATKOE OITACAHUE YEPTEXEN

[0093] dunst Toro, 94ToOBI TIEPEYHCIEHHBIE BbIIE MPU3HAKHU, MPEHUMYIIECTBA U LEJIH IO
M300pPETEHNI0O U TIP., KOTOpPbIE CTAHYT OYEBHIHBIMU, OBIIM JOCTHTHYTBI M CTamu Oojee
NOHATHBIMH, OOJleée KOHKDETHOE OINUCAHWE U HEKOTOpble BApUAHTBI OCYLIECTBIICHHS
n300peTeHus, B KPAaTKOM U3JIOXKEHWH OO0OOLIeHHblE BbIIIE, NPOWUIIOCTPUPOBAHBI HA
COIYTCTBYIOLIUX YEPTEXax. JTU UepTeku OOpas3yroT 4acTh Hacrosuero omucaHus. OmHako
clefyeT OTMETUTb, YTO HAa CONYTCTBYHOILIMX dYepTexkax MPOUJUIFOCTPUPOBAHBI HEKOTOpBIE
BApUAHTBI OCYLIECTBICHHUSI M300pETeHHs, 1, TAKUM 00pa3oM, He CIIeyeT HCTOJIKOBBIBATh X KaK
orpaHndeHue oobeMa H300peTeHHs.

[0094] ®ur. 1A-E. H3oaaT WU1 Staphylococcus aureus ST88, naTtoren mbimm. (A)
JloMeHHasi CTPYKTypa U TOMOJIOTHSI TIOC/IEAOBATEIbHOCTH MPOIYKTOB TeHOB Vwb m3 S. aureus
WUT u S. aureus Newman, KIHMHHYECKOTO M30JIATa YenoBeka. [lokazaH MpoLEeHT HASHTUYHOCTU
aMHHOKUCIOT (a/k) vWDbp B ero curnaipaom nentune (S), nomenax D1 u D2 (oTBeuarommx 3a
CBSI3bIBAHME W  aKTHBALMI NPOTPOMOMHA  OpPraHM3Ma-XO3sHMHA), JHHKepe  (Oesbiid
npssMmoyroibHuk) u  C-koHueBoM  (uOpuHoren-cesspBaromuM — aomeHe (C). (B)
NMMYHOOJIOTTHHT 00pa3LoB LeNbHOH KyJnbTyphl mramMmoB S. aureus Newman (WT, mguxoro
THIIA), a TaKXKe ero BapuaHToB Acoa, Avwb, Acoa-vwb u AclfA, mrammber WU, JSNZ, USA300
LAC wu ero Bapuant Avwb ananmusupoBamu Ha npoaykuuto VWbp (avWbp), Coa (aCoa), Hla
(aHla) u CIfA (aCIfA) ¢ ncnonb3oBaHNEM MOJUKIOHANBHBIX aHTuTeN Kposnka. (C) C moMomiso
NOJIMKJIOHAJIBHBIX AHTUTEN TMPOTUB AoMeHa VWbp-C uaeHTUPUUMPYIOT aJuleNbHBII BapUaHT
vWbp m3 mrammoB JSNZ u WUI, a Ttakxke vWbp m3 mramma USA300 LAC. (D-E)
ATTIIIOTHHAIMIO OKpalleHHbIX Syto-9 mrammoB S. aureus B ra3me uenoseka (D) umm mpimn
(E) wu3mepsiim B BHIE CpegHEro pasMepa M CTaHJAPTHOW  OMMOKHM  CpPemHero
arrIIOTUHUPOBABIINX OakTepuil B 12 MONAX MPU MUKPOCKOITNYECKOM YBEIMUEHUH U OLEHUBAJIH

CTaTUCTUYCCKYKO 3HA4YMMOCTb TIIpU TMOINAapHOM CpaBHCHHUU C WT ¢ wucnonp3oBaHHEM
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neyxcroponHero ANOVA ¢ mnonpaskoii Illumaka Ha MHOXKECTBEHHOCTb CPaBHEHUMN.
A4 p<0,0001.

[0095] Pur. 2A-B. S. aureus WUl nepcHCTEHTHO KOJOHHM3HPYET HOCOIJIOTKY
mbimeii CS7BL/6. Koroptsl wmbimeilt C57BL/6 (n=10) uHTpaHa3aJbHO HMHOKYJIMPOBAIH C
ucrons3osanneM 1x10° KOE ykasaHHbIX S. aureus WU unu xontpoapnoro PBS u nonyvanu
Ma30K W3 Topjia €XeHeNeNbHO IUJI1 mojcyera OakTepuanbHOH Harpysku. Kaxmoit Toukoi
ykazaHo konudectBo KOE Ha MbIb. Meanana 1 CTaHIAapTHOE OTKJIOHEHHUE JUIsl KasKAOH TPYIIIIbL
JKUBOTHBIX B YKa3aHHBIN I€Hb YKa3aHbl FTOPU3OHTAIBHON JIMHUEHN U MJIAHKOU MOrPEIIHOCTEN.

[0096] dur. 3A-B. Dxcnpeccusi cTapuiaokokkoBoro 6eaxka A (SpA) B S. aureus
WUl HeoOxoguma [Jisi NEpPCHCTEHTHOH KoJoHu3auuum wmbimed CS7BL/6.  (A)
HNmmyHOOI0TTHHT TU3aTOB S. aureus, nmony4eHHbx u3 mrammoB USA300 LAC, Newman, WU,
Bapuanta Aspa WUI1 06e3 miasMumbl Ay SKCIpeccuu spa (pspa) U ¢ Hel, aHaJTu3UpPOBAIU C
nomotneo SpA- (aSpA) u copraza A-cneunpuyeckux anturena (aSrtA). (B) Koroprter mbimeit
C57BL/6 (n=10) wHTpaHa3aJbHO HHOKYJIHPOBAIU C HCIMOJb30BAHUEM 1x10® KOE S. aureus
WUI wunu ero BapuaHta Aspa u mnosydyaiu Ma3OoK POTOIVIOTKH JKUBOTHBIX C HEJEIbHBIMU
WHTEpPBaJIaMH JJIsl moAcueTa OakTepuanbHON Harpy3ku. Kaskmoil TOYKOH yka3aHO KOJIHYECTBO
KOE na mpimb. MenuaHa M cTaHAApTHOE OTKJIOHEHHE JUIsl KaKAOW IpYyNNbl >KUBOTHBIX B
YKa3aHHBIA JI€Hb YKa3aHbl TOPU3OHTAJPHOW JIMHMEW W IUIaHKOH mnorpemHocteld. Habopsr
TaHHBIX O OaKTepHUaJIbHOM KOJOHHM3ALMH AHAJM3HPOBAIN C HMCIIOJIb30BAHHEM JIBYXCTOPOHHETO
ANOVA c¢ nomnpaskoii Illugaka Ha MHOXXECTBEHHOCTb CPaBHEHUI, CTaTUCTUYECKH 3HAUUMBIE
pazmmumsa  (***p=0,0003; ****p<0,0001) wmexay ABYyMS TIpyINIamMH >KUBOTHBIX YKa3aHbI
3B€37J0UYKaMHU.

[0097] ®ur. 4. Ummynu3anust mbimeid CS7BL/6 ¢ nomombio SpAgkaa €OCOOCTBYET
pexosonm3amuu S. aureus WUIL. Meineit C57BL/6 nmmyHH3upoBanu ¢ nomompo 50 MKr
OYMIIEHHOTO PeKOMOMHAHTHOTO SpAkkaa, dMynbrupoaHHoro B CFA, wmm PBS-umurtannu B
CFA w noxsepramu OycrepHON wuMMyHH3auuu dYepes 11 ngHelr ¢ momomprd 50 MKr
peKOoMOMHAHTHOTO SpAkkaa, dSMysbrupoBanHoro B IFA, wiu PBS-umuranuu B IFA. B nenb 0O
SKCIIEPUMEHTa MO KOJOHu3ammu koroptel Mbeimeid CS7BL/6  (n=10) wuHTpaHa3aIbHO
WHOKYJIHPOBAIHN C UCMOJIB30BAHUEM 1x10® KOE S. aureus WU1. U3 POTOIJIOTKH KUBOTHBIX C
HeNleJbHBIMA MHTEPBAJIAMH TMOJIyHaJId Ma3KH JUIsl roficyera OakTepuanbHON Harpysku. Kaxmoit
ToukoH ykazaHo konnuectBo KOE Ha mMbimb. Menuana u CTaHAapTHOE OTKJIOHEHHE JJIST KaXKIOU
IPyNnbl SKUBOTHBIX B YKa3aHHbIM JE€Hb YKAa3aHbl TOPU3OHTAIBHOW JIMHUEH U IUIAHKOH
norpemHocteli. HaOopel fmaHHBIX O OakTepHaNbHONW KOJIOHM3ALWH AHAJIM3HPOBAIU  C
ucrnonb3oBanueM AByxctopoHHero ANOVA ¢ mnonpaekoit Illugaka Ha MHOXKECTBEHHOCTH
CPaBHEHMIA; CTATUCTHYECKHU 3HaYMMble paznuuus (*p<0,05; **p<0,01) mexxay nByms rpynmnaMmu
JKUBOTHBIX YKa3aHbI 3B€3/J0UKAMU.

[0098] Pur. S. Ummynuszanust mbimeii BALB/c ¢ nomompbio SpAkkaa cnocodcTByer
pexononmsanuu S. aureus WUIL. Meineit BALB/c nmMmyHusnpoBaiau ¢ moMomipio 50 MKr
OYHINEHHOTO PEKOMOMHAHTHOTO SpAkkaa, dMynabrupoBanHoro B CFA, wmn PBS-umurtanmnm B

CFA wu mnonsepramu OycrepHoll uMMyHu3auuu uepe3 11 gHelt ¢ mnomompbro 50 MKr
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pPEKOMOMHAHTHOTO SpAkkaa, 3MynbrupoBarHoro B IFA, wiu PBS-umutanmnu B IFA. B nens O
JKCIIEPUMEHTa 1O KOJOoHu3amuu koropTel Mbimedd BALB/c (n=10) wuHTpaHa3aibHO
WHOKYJIMPOBAJIMU C UCIIOJIB30BAHUEM 1x10® KOE S. aureus WU1. U3 POTOIJIOTKH KUBOTHBIX C
HeNleJbHBIMU MHTEpBAJIaMH IOJIyHald Ma3Ku JUIs rojcyera OakrepuanbHON Harpysku. Kaxmoit
TOuKOM yka3zaHo konuuectBo KOE Ha Mbib. Menuana v CTaHAapTHOE OTKJIOHEHHE I KaXKI0u
IPYNIbl SKUBOTHBIX B YKa3aHHBIA [EHb YyKa3aHbl TOPU3OHTAJIbHONW JIMHUEH M IUIAHKOH
norpemHocreii. HaOopsl naHHBIX 0O OakTepwajabHOW KOJNIOHM3ALMU  AHAJIU3UPOBAIH  C
ucrnonb3oBanueM aAByxcropoHHero ANOVA ¢ monpaskoit Illugaka Ha MHOXKECTBEHHOCTH
CPaBHEHHMIi; CTATHCTUYECKU 3HauMMble paznuums (*p<0,05; **p<0,01; ****p<0,0001) mexny
IpyNIaMy )XUBOTHBIX YKa3aHbI 3B€3/J0UYKAMU.

[0099] ®ur. 6. UmmyHnuszauus mbimeid BALB/c ¢ noMmombio SpAggaa cnocodcTByeT
kaupency S. aureus JSNZ u3 Hocoryiorkn. Mpineii BALB/c mMMyHH3UpOBaIU C TTOMOIIBEO
50 MKr OYMINEHHOTO PEKOMOMHAHTHOTO SpAkkaa, dMysbrupoanHoro B CFA, wmmu PBS-
umutanu B CFA u nonsepranu OycrepHoi uMmyHH3anuu depes 11 gaedt ¢ momombo 50 MKr
pexOoMOMHAHTHOTO SpAkgkaa, dMysbrupoBanHoro B IFA, win PBS-umurannu B IFA. B nens O
JKCIIEPUMEHTa TO KOjJoHu3amuu KoropTel Mbimedd BALB/c  (n=10) wuHTpaHa3aibHO
WHOKYJIUPOBAJIA C UCIOJb30BAHUEM 1x10° KOE S. aureus JSNZ. U3 POTOTJIOTKH >KMBOTHBIX C
HeNleJbHBPIMA MHTEPBAJIAMH IOJIyHaJld Ma3KH JUIsl IoficyeTa OakTepuanbHON Harpysku. Kaxmoit
TouKoM ykazaHo konuuectBo KOE Ha mMbimb. Menuana v CTaHAAPTHOE OTKJIOHEHHE Ui KaXKIOn
IPyNIbl SKUBOTHBIX B YKa3aHHbIM [J€Hb YyKa3aHbl TOPU3OHTAJIBHOW JIMHUEH U IUIAHKON
norpemHocreli. Habopel nmaHHBIX O OakTepHadbHONW KOJOHM3ALWMK aHAJIM3HPOBAIU C
ucrnonb3oBaHueM AByxcTopoHHero ANOVA ¢ nonpaskoil Illugaka Ha MHOXKECTBEHHOCTH
CPaBHEHMI; CTaTUCTHYECKHU 3HaUMMble paznuuus (*p<0,05; **p<0,01) mexay nByms rpynmnaMu
JKUBOTHBIX YKa3aHBbI 3B€3JJOUYKAMU.

[0100] Pur. 7A-C. YayumenHasa BakuuHa SpA. A: H3oOpaxeHue BapHaHTOB
SpAkkaa, SpAkkaaa 4 SpAkkaar. B: AbduHHOCTD CBsi3bIBaHUs BapuaHTOB ¢ IgG venoseka. C:
AdduHHOCTB CBA3BIBAaHUS BaprHaHTOB ¢ IgE yenoseka.

[0101] dur. 8A-B. Ananu3bl cBsi3biBaHusA. A: BectepH-OnoTTHHT BapuanToB SpA. B:
ELISA cBsi3bIBaHMs BAPUAHTOB C YKa3aHHBIMHU MOJIEKYJIaMU.

[0102] ®ur. 9A-B. benok A HeoOXoaUM JIJIsl MEPCUCTEHTHON HA3aJIbHON KOJIOHHM3ALMH
S. aureus MbIIIEH.

[0103] ®wur. 10. BripaBHUBaHHE AMUHOKHUCJIOTHOW IOCIIEOBATEILHOCTH Oenka A.
TemHoO-cepbIil. AMUHOKHUCIIOTBI, B3auMOJEHCTByoIuUe ¢ Fcy-pparmMeHTOM uenoBeka, CBETIIO-
cephlii: AMHMHOKHCIOTBHI, B3aumopeiicTeyromue ¢ Fab-¢parmenrom dwenoseka; 3Be3mouxoit
yKa3aHa aMUHOKHUCJIOTa, B3auMonaencTeyomas ¢ pparmenramu Fcy u Fab denoBeka; kpacHBII:
aMHHOKHUCIIOTHI, B3anMozeiicTByromue ¢ pparmenTom Fey yenoseka.

[0104] ®Pwur. 11. AHanu3 MOBEPXHOCTHOTO IIa3MOHHOTO pe3oHaHca (SPR), mokaszasmui,
gyto gomeH Z (G29A B nomene B SpA) He moxkeT cBsizbiBaThes ¢ F(ab),-pparmentom.

[0105] ®Pur. 12A-B. Hosele Bapuantsl SpA*, HauenenHble Ha G29.

[0106] Pur. 13. Hosbie BapuanTel SpA*, HaneneHHsle Ha G29.
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[0107] ®wur. 14. Hossie Bapuantsl SpA*, HaueneHnHbie Ha G29.

[0108] Pur. 15. Hosbie BapuanTel SpA*, HaneneHnHsle Ha G29.

[0109] ®wur. 16. U3o0pakeHue aHamm3a BBICBOOOXKIEHUs THCTaMHHA Oasoduiamu,
JOTIOJTHUTEIBHO ONMMCAHHOTO B IIpuMmepe 2.

[0110] ®wur. 17A-B. Cradpunoxokkosbiii 0enok A (SpA). (A) duarpamma, Ha KOTOpPOH
NOKa3aHa MepBUYHAS CTPYKTypa mpenmuecTBeHHUKa SpA (¢ N-KOHLIEBBIM CHUTHAJIbHBIM
NEeNTUIOM,  OTLIeIUIIEMBbIM  CHTHAJIBHOM  NMENTHAA30H, MATh  MMMYHOIIOOYJIMHOBBIX
cszbiBatoux aomMeHoB (IgBD - o6o3nauennsie E, D, A, B, C), npoxonsiuuii yepe3 KJIETOYHYIO
CTEHKy JOMeH, o0o3Ha4yaeMblii kak obOmactb Xr, nomeH LysM 1ist  CBs3bIBaHHS
nenTuaoraukaHoB U C-koHueBoi curnan coptupoBku LPXTG, oTmennsemslii coprazoit A, SpA
KJIETOYHOW CTEHKH, SKCIOHHUPYEMOTO Ha OaKTepHaJbHOW TMOBEPXHOCTH, M BBICBOOOKIAEMBIX
MOJIEKYJ SpA, BBICBOOOKAAEMBIX U3 O0OJOUYKH KJIETOYHOW CTEHKH B TKAHH OpPTaHU3Ma-XO035UHA.
(B) Cekpenmst u copraza A-OMOCPENOBaHHOE 3asKOpPHBaHME SPA B KJIETOYHOW CTEHKE M
BBICBOOOKIICHHE MENTUAOTIMKaH-CBsI3aHHOTO SpA S. aureus.

[0111] ®ur. 18A-B. CssseiBanue SpA ¢ momenom Fcy IgG dyenmoBeka Onokupyer
s¢pdexTopubie (PyHKkuMM aHTHUTEN (BOBJeUeHWE pernentopoB Fc W kKOMIUleMeHTa) U
orcoHogaronurosa S. aureus ¢paroruramMu. CBOWCTBA, CBS3aHHBIE C YKIIOHEHHEM OT HMMYHHOTO
Haa30pa, craduiokokkoBoro Oemka A. (A) 3askopeHHBII B KJIETOYHOH CTeHKe SpA Ha
noepxHocTu S. aureus cesizbiBaercst ¢ Fcy IgG uenoseka (IgGl, IgG2 u IgG4) u Onokupyer
s dexTopHbIe GYHKLINK aHTUTEI MO 3aMyCKy orncoHodarouuTo3a dakrepuit. (B) Jluarpamma, Ha
KOTOpOH MOKa3aHa nepBU4Has CTpykTypa IgG uenoBeka, €ro aHTUINEHCBA3BIBAIOIIUN MapaToMN
(puonerossiit) apdexrop (Clq, FcyRs, FcRn) u yuactku cBsizbiBanus SpA.

[0112] dPur. 19A-B. CsolicTBa, CBsI3aHHbIE C YKJIOHEHMEM OT MMMYHHOI'O Haa30pa,
cTapmIOKOKKOBOro Oenka A. (A) @yHKIMU YKIOHEHUs] OT IMMYHHOTO Haji3opa SpA BO BpeMs
uHpexuun S. aureus. 3asKOPEHHBbIH B KJIETOYHOH CTEHKEe SPA Ha IMOBEPXHOCTH S. aureus
cBszbiBaeTcsi ¢ Fey IgG genoBeka u OiokupyeT 3dexropHble GYHKIHMH aHTUTEN MO 3aMyCKY
oncoHodaronuroza Oakrepuii. BricBOOOKmaemblii SpA TmiepekpecTHO CBsi3biBaeTcs ¢ Vy3-
UIMOTUITMYECKUMH BapuaHTamMu Tsokenblx 1mened IgG u IgM uenoseka (B-kierounHbiMu
peLenTopaMu) ISl aKTHBALUU posudeparun B-Kki1eTok, nepekIroYeHns Kiacca, COMaTHYeCKON
runepMyTanuss U cekpeuuu Vp3-UIUOTUIINYECKUX AaHTUTEN, KOTOpble MOTYT MEPEeKPEeCTHO
CIIMBATBCS SPA, HO HE PACIO3HAIOT aHTUTEHBI S. aureus, TaKuM 00pa3oM, OJIOKHPYS pa3BHTHE
alanTUBHBIX MUMMYHHBIX OTBETOB NPOTHUB S. aureus U pa3BUTHE MPOTEKTUBHOTO WMMYHHTETA.
(B) HdumarpamMma, Ha KOTOpPOH TOKa3aHO CBsA3bIBAHHE SPA M TEpEeKpecTHas CIIMBKa Vpy3-
UANOTUITNYECKUX B-kieTounbix penentopos (IgM) u aktuBaums nepenaun curiana CD79AB.

[0113] ®ur. 20A-B. HwmmyrornoOynuH-cBs3biBatomue  aomeHel  (IgBD)
pexoMOMHAHTHOTO SpA, SpAxkaa, SpAaa U SpAkkaa. (A) Jduarpamma, Ha KOTOpOH MOKa3aHa
nepBu4Has cTpykTypa IgBD pexomOunanTHOrO SpA ¢ N-KOHLIEBOH MOJUTUCTUANHOBONH METKOMN
I O4UCTKHU mocpeactBoM addurnoit xpomarorpadpun Ha Ni-NTA u3 nurommasmer E. coli.
AMMHOKHUCJIOTHAs MOCienoBaTeabHOCTh 1oMeHa [gBD-E noka3zana Huke. Yka3aHbl MOJOXKEHUS

Tpex a-crupanei mia kaxnporo IgBD (H1, H2 u H3). SpAkk u SpAkkaa HECYT 3aMeHbI
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1 1
avmnokucnor a Q™K (GIn>'’Lys). SpAkk 1 SpAgkaa HecyT 3aMmeHbl amuHOKHCIOT B D**7A

(Asp36’37Lys). Hymepanuss orTHOCHUTCST K NOJOXKEHHIO aMuHOkuciaor B B-IgBD. (B)
BripaBHUBaHNE aMMHOKHUCIOTHOH mnocnegosarenbHocTu nsitu IgBD SpA. KoncepsatusHbIE
AMHHOKHUCJIOTHI yka3aHbl ToukoW (.). IIpomyckum B BbIpaBHUBaHMM yKa3zaHel Tupe (-).
HekoHcepBaTuBHbIE aMHHOKHUCIIOTHI yKa3aHbl ¢ MOMOIIBIO OAHOOYKBeHHOro kona. Kak ykasano
B Graille et al. (138), ocratku SpA, yuactByromue B cBsizbiBanuu Fcy IgG, BbieneHbl KpaCHbIM
usetoM. Ocratku SpA, OoTBeHaroIue 3a CBA3bIBAaHUE Vp3-TSDKENIOH LeNU, BbIIENEHB] 3eJeHbIM
uBeToM. OCTATOK, BhIIEICHHBII po30BbIM LiBeToM (Q°%), yuacTyer B casizbiBanmu Fey n V3.

[0114] ®Dur. 21A-B. SpA-accoruupoBaHHasi aKTUBHOCTh MEPEKPECTHON CIIUBKU Vi3 U
aHadunakcus. (A) Jmarpamma, Ha KOTOpPOH MOKa3aHA CTPYKTYpa aKTHBHPYIOLIUX PELENTOPOB
Fcy u Fce yenoeka, a takke ux nuranasl Vy3-uguorunmueckux IgG u IgE. (B) Ilepekpecthas
cimuBka SpA Vp3-uanorunuueckux IgG mmu IgE, BoBinekaromas penentopsl FcyR u FceR,
COOTBETCTBEHHO, Ha 0azodmiax WM TYYHBIX KJIETKaX 3aMyCKaeT BbICBOOOXKIEHHE I'MCTaMUHA,
BOCTIAJIUTENIbHBIX MEIUATOPOB M [IUTOKUHOB, CIIOCOOCTBYIOIEE aHA(DHMIAKTHUECKUM PEAKLIUSM,
BA30AWJIATALIMM W INOKY. XOTs 3TO M He mokasaHo Ha (B), u TyuHsle knerku, u 0azoduibl
skcnpeccupyroT perentopbl FcyR u FceR u oTBeuaror Ha mepekpecTHyro cuiuBky SpA Viy3-
uauotnnnueckux IgG, cBszanHbix ¢ FcyR, wunm  nepekpectHyro cmuBky SpA  Vy3-
unuorunmueckux IgE, cBs3aHHBIX ¢ peuenTopamu FceR, ¢ BpICBOOOXKIEHMEM TI'MCTAMHHA,
IIPOBOCHAIUTENBHBIX MEAUATOPOB U LIUTOKHHOB.

[0115] ®wur. 22. AHadunakTudeckass aKTUBHOCTh BaKIMH-KaHIUAATOB SpPA y MbIIIEH.
Mpbmeit  pMT  (n=5) cencubmnusupoBamun ¢ mnomompro VH3  IgG  mocpencrsom
MHTPaJepMajJbHON MHBEKLUU B yXO. AHTHIe€Hbl BaKLUHbI-KaHIWUAATa WIM KOHTpOJbHBIN PBS
UHBELIUPOBAIM BHYTPUBEHHO 4epe3 24 yaca ¢ MOCIEAYIOLIEH MHBEKLUEH KpPacUTeNss CHUHEro
OBaHca. DKCTpaBa3allMi0 KpPAacUTENsl KOJWYECTBEHHO AaHAJIU3MPOBAIM TOCNIE SKCTPAKIMU U3
TKaHel yxa depe3 30 MHHYT IMOCPEICTBOM CIEKTPOPOTOMETPHUECKOTO U3MepeHus pu 620 HM.
ITonywyanu naHHble Ui TPEeX HE3aBUCHUMBIX 3KCIEPUMEHTOB. JJI CTaTUCTUYECKOro aHajIu3a
OaHHbIX  ocymecTByisin  ogHoctopoHHMd ANOVA ¢ mnompaskoit  bongepponun Ha
MHOKECTBEHHOCTb CpaBHeHuii. OQOo3HaueHus: ns, He 3Hauumo, *, P<0,05; ** P<0,01; ***,
P<0,001; **** P<0,0001.

[0116] ®Dur. 23A-B. Jlerpanysiius Ty4HbIX KJIeTOK. KynbTUBUpyeMble TyuHbIE KJIETKU
yenoeka (LAD2) cencubunusnpoBanu B TedeHue Houu ¢ nmomomeio VH3 IgE, nmpombiBamu u
octapiisin HeoOpabotanubiMu (PBS) min B Tedwenne 1 daca monmeepraiv BO3NEHCTBUIO SpA B
Ka4eCTBE MOJIOKUTEIbHOIO KOHTPOJISI WM TECTUPYEMbIX MpenaparoB SpAxkaa. SPAQo.10K/s33E
SpAqo.iokss33T wi SpA-KR. YpoBHE B-rekco3aMiUHNAA3bI M THCTAMIHA U3MEPSUTH B KJIETOYHBIX
ocaJKax, a Takke cynepHaraHtax. llokasaHbl mpoueHT B-rekco3amuHHMAas3bl (A) U CTeneHb
BbICBOOOXKIeHHs rucramuHa (B). Jlnsg crarucTHUecKkoro aHanu3a JaHHBIX OCYINECTBIISLIH
onHoctoponHuii ANOVA ¢ mnompaBkodi boH(peppoHH Ha MHOXXECTBEHHOCTb CPaBHEHHUH.
O06o3Hauenust: ns, He 3Ha4uuMo;, *, P<0,05; **, P<0,01; *** P<0,001; **** P<(0,0001.

[0117] ®ur. 24A-E. MmMmyHuzauus ¢ nomMoumpro SpAgkaa WIH SpAQo10k/s33e HIH

SpAQo,i0k/s33T CIIOCOOCTBYET mporpeccupytomei nexkononnzauuu. Koroprsr meiuein C57BL/6
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(n=10) nHTpaHa3aJIbHO UHOKYJUPOBAIN C UCIIOIb30BAHUEM 1x10* KOE S. aureus WU1. (A, B,
D) V wbimeit momydamu Ma3oK M3 TJIOTKH €XKEHEAENbHO sl Mojcuera OakTepHalbHON
Harpy3ku. (C, E) OOpasubl kana mnony4anu €XeHEAENbHO IOCie MHOKYJSLUHN AJsl MOACUYEeTa
OaxrepuanpHOil Harpy3ku. Ha manenu (A) KHBOTHBIX MMMYHHU3UPOBAJIH C MTOMOIIBIO abIOBAHT-
PBS wmnu -SpAkkaa. Ha nanemix (B-C) XMBOTHBIX MMMYHU3UPOBAJIM C IOMOIIBIO abIOBAHT-
SpAkkaa WM -SpAqoiok/s33E; TE€ K€ KOTOPTbl JKMBOTHBIX IOJBEPrajd MOHHTOPHUHIY
OakrepuanbHOl Harpy3ku B rioTke (B) m obpasuax kana (C). Ha manensix (D-E) skuBOTHBIX
UMMYHH3UPOBAJIN C TOMOLIBIO aabloBaHT-PBS, mmm -SpAgkaa, Win -SpAqoiok/s3ze. WA -
SpAqo.10k/$33T; T€ K€ KOTOPTHI JKUBOTHBIX ITOABEPrajll MOHUTOPUHTY OaKTepHalbHON Harpy3Ku
B minotke (D) m obpasuax kama (E). Kaxnmemm kBamparom ykaszaHo komudectBo KOE Ha
MUJUTWJINTP Ha Ma3OK ropjla WM Ha rpamMm kana. MenuaHa W CTaHZapTHOE OTKJIOHEHHE IS
KOKIAOW TPYNIbl SKHBOTHBIX B YKA3aHHBIH J€Hb YKa3aHbl TOPU3OHTAJIBHBIMH JIMHUSMU M|
IUIaHKaMH TorpemHocTeil. JlaHHble aHaIU3UpPOBAIM C MUCIOJBb30BAHUEM JBYXCTOPOHHETO
IUCTIEPCUOHHOTO aHaim3a ¢ nonpaskoi [1lunaka Ha MHOXKECTBEHHOCTh cpaBHeHul (¥, P<0,05).
Ha nanensx (D-E) kaxnas rpynmna naHHbeix (kaxnas u3 1-8) mpencrasisier coOoi HaHHbIE 1JIs
HUMHUTALINH, SpAKKAA, SPAQ9,10K/S33E 501051 SpAQ9,10K/S33T, COOTBETCTBEHHO. He Ha6m0):[am/1
CTaTHUCTUYECKHU 3HAYMMBIX Pa3auyuuil MeX1y AByMs IpynnaMu B na”ensx B u C.

[0118] ®Dur. 25A-C. IlporexkTHBHAas aKTUBHOCTb BaKLHMH-KAHAUAATOB SPA B MOAEIH
uHpEeKUUu KpPOoBOTOKAa Ha Mbimax. Mpeimeli BALB/c Bospactom Tpu Hemenmu (n=15)
UMMYHH3UPOBAJIN C MOMOLIBIO SpAkkaa, HIH SPAQ9, 10k/s33E, WA SPAQ, 10K/s33T, WM KOHTPOJIS
PBS. MmutauunoHHyo uin OyCTepHY0 IMMYHHU3ALUI0 MPOBOAIIN B AeHb 1 1. B nenp 20 mbimam
MyCKaJlid KPOBb JUIsl OLIEHKU MOJYMaKCHUMAJbHBIX TUTPOB AHTHUTEN B CHIBOPOTKE HAa BAKLIMHBI-
KaHaAuaaThl, oOOO3Ha4YeHHble Kak SpA* Ha ocu y. Kaxpmas rpynma u3 Tpex CTOJNOLOB
COOTBETCTBYET, CjieBa HAmpaBo, SpPAgkaa, SPAQo10k/s33E U SPaaqo.iokss3st. (A). B nenp 21
MBIIIAM MTPOBOAMIM MPOBOKALIMOHHYIO MPOOY C MOMOLIBIO 5% 10° KOE S. aureus USA300 (LAC)
B MEpUOPOUTANIBHBIN BEHO3HBI CHHYC MpaBOro riasa. Yepe3s mNsATHaaUATh AHEH MOCHe
MPOBOKALIMOHHOM MPOOBI JKUBOTHBIX YMEPIUBIISUTH IJIsl MOJCUETa CTA(QHIOKOKKOBOI HArpy3KH B
noukax (B) u momcuyera ouwaroB adcuecca (C). i CTaTUCTHYECKOTO aHAlW3a HaHHBIX
ocymectBisuin ogHoctropoHHHE ANOVA ¢ monpaBkoit bondeppoHn Ha MHOXKECTBEHHOCTb
cpaBHenuii. OOo3HaveHus: ns, He 3HaumMo, *, P<0,05; **, P<0,01; *** P<0,001; **¥**
P<0,0001.

[0119] ®ur. 26A-C. B3aumozeiicTBue Mexay BakLMHaMU-KaHauaatamMu SpA u SpA-
HENTpaIM3yIOIUM MOHOKJIOHAJBHBIM aHTUTeIoM 3F6. AnTutena 3F6, pekomOuHanTHbIN MAb
3F6 u3 xnerok HEK293 F (A, rMAb 3F6) nnu rubpuaoMHOe MOHOKJIOHAJIBHOE aHTUTENIO MBIIIN
(B, hMAD 3F6) cepuiiHO pa3BOIWIM HA TUTAHIIETAX IJisl TBEPAO(a3HOr0o MMMYyHO()EPMEHTHOTO
aHamu3a, MOKPBITBIX SPAgkkaa, WIH SPAQ 10k/s33E, W SPAqo 10k/$33T, WM KOHTPOJIBHBIM PBS.
(C) KoHcTaHTBI accouualyiv, BbIMUCIEHHBIE C HMCIIOJIB30BAHUEM IMPOrPAMMHOIO OOECIeueHus
GraphPad Prism.

IHOJAPOBHOE OITMCAHUE



30

[0120] Staphylococcus aureus sBIsieTCs KOMMEHCAJIOM KOXH U HO3Jpeil 4eloBeka U
OCHOBHOH NPUYMHOM MH(}peKIuil KpoBOTOKa, Kok M markux tkaHen (Klevens et al., 2007).
HenaBHee 3HauMTenbHOE TOBBIIIEHHE CMEPTHOCTH OT CTAapMIOKOKKOBBIX 3a00NeBaHHN
MPUIUCHIBAIOT PACHPOCTPAHEHUID METHLWIIMH-PE3UCTEHTHBIX wWTamMMoB S. aureus (MRSA),
3a4acTyr0 HeBocnpuuMuuBbIX K aHtuOunotrukam (Kennedy et al., 2008). B kpymHOM
pPeTPOCIIeKTHBHOM HccienoBanun 4actota uHpexkumii MRSA  cocrasmsana 4,6% Bcex
noctyruieHuii B jedeOnble yupexkaenus B CIIIA (Klevens et al., 2007). I'onoBsie pacxoabl Ha
3npaBooxpanenue s 94300 umruuupoanHeix MRSA unauBuayymoB B CIIIA mnpeBwicHin
$2,4 mwmmmmapnos (Klevens et al., 2007). Tekymas snumemuss MRSA BbI3Bana Kpu3ucC
3IPaBOOXPAHEHUs], MPUBEAIIUI K HEOOXOIUMOCTH pa3padOTKH MPO(PHIAKTHUECKOW BaKLUHbBI
(Boucher and Corey, 2008). K HacTosiieMy BpeMeHM, HENOCTyIHa JuleH3upoBaHHas FDA
BAKLIMHA, IPEeNOTBpaLIaroas 3abonesaHue S. aureus.

[0121] ABTOpsl HacTOsIIIEro M300pPETEHUs OMKCHIBAIOT HCIONb30BaHHE Oenka A,
3asIKOPEHHOTO B KJIETOYHOH CTEHKE OeJika IMOBEPXHOCTH CTA(HMIOKOKKOB, AJISI TOJYYEHHUS
BAPUAHTOB, KOTOpPBIE MOTYT CIYXHTb B KauecTBe CyOBEOUHHYHBIX BakIMH. IlaTorenes
CTa(hUIIOKOKKOBBIX MH(EKUNH HAYMHAETCS C MHBA3UU OAKTepUd B KOXKY WM KPOBOTOK Hepes3
oyar TpPaBMbl, XMPYPrUYECKHE paHbl WM MeauuuHckue ycrporictBa (Lowy, 1998). Xotsa
MHBA3UBHBIN MATOT€H MOXKET MOABEPTaThCs (ParouTo3y M YHUUTOKATHCS, CTA(QUIOKOKKU TaKKe
MOTyT u30eratb BPOKAEHHON MMMYHHOH 3aIUThl U MPUBOANTH K MH(PEKLUUSAM TKaHEH Oprasa,
YTO MUHAYLHUPYET BOCTIAIHUTENbHbBIE OTBETHI, PUBJIEKAOIINE MaKkpodaru, HeHTpouibl U Apyrue
daromurs! (Lowy, 1998). OTBeTHOM NHBAa3UM UIMMYHHBIX KJIETOK B OYar HH(PEKIUH COMyTCTBYET
KOJIIMKBALIMOHHBIN HEKPO3, T.K. OPraHU3M-XO35IMH IbITAETCs MPENOTBPATHTh PACIIPOCTPAHEHNE
CTa(UIIOKOKKOB U ClIeJIaTh BO3MOXHBIM yaajieHue aeOpuca HeKpOTH3HPOBaHHBIX TKaHed (Lam
et al., 1963). Takue od4ard MOXKHO HaOMOAATh TMOCPEACTBOM MHUKPOCKONHUU B BHJIE
TUIIEPKJIETOYHbIX ~ O0JlacTell, CoAepikKalluX HEKPOTH3MPOBAHHYKO TKaHb, JIEWKOLMTBI U
ueHtpanbHblii odar umH@pexkuuu (Lam et al., 1963). Ecam craduaokOKKOBble adCLecChl He
MIOJIBEPTAIOT XUPYPTHYECKOMY IPEHUPOBAHHIO u JICYSHHIO AHTUOMOTHKAMH,
TUCCEMUHHPOBAHHAsT MH(PEKUUS M CeNTHULEMHs NMPUBOIAT K JieTambHOMy ucxony (Sheagren,
1984).

II. Cradnio0koKKOBBIE AHTUT €HbI

A. Cradpunokokkosblii 6esiok A (SpA)

[0122] CradunokokkoBblii 0enok A (SpA) CBsI3bIBa€TCS ¢ UMMYHOIJIOOYJIMHOM, TaKHM
oOpa3oMm, zenasi BO3MOXKHOHM YKJIOHEHHE S. aureus OT UMMYHHOT'O OTBETa OpPTaHWU3MAa-XO35HHA.
CeszeiBanne SpA ¢ Fcy Onokupyer sddexropabie pynkimn antuten IgG u oncornodaronutos
CTa(UIIOKOKKOB MMMYHHBIMH KieTKaMH. llepekpecTHast cmmBka SpA BapHaHTOB TSDKEJBIX
ueneit Vy3-uauorunudeckoro IgM 3amyckaer mponudepanuro B-kietok u cekpeuuto Viy3-
KJIOHAJIbHBIX aHTUTEJN, KOTOPbIE HE MOTYT CBSI3bIBATHCS C AHTUICHHBIMHU JETEPMHHAHTaMU S.
aureus. Kpome Toro, nepekpectHas cumbka SpA Vy3-unuorunudeckux I1gG u IgE Ha TyunbIX
KJIeTKax 1 Oa3odunax crnocoOCTByeT BICBOOOXKIEHUIO THCTAMUHA U aHadunakcuu. PaHee ObLa

pa3zpaboran SpAkkaa ¢ nedexkramu cesi3biBaHus Fcy u Bapmanra Tspkenoit nemnw. Ilpu
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TECTHPOBAHUU B KA4eCTBE BAKLMHBI B JOKJIMHUYECKUX HCCIENOBAHUAX SPAkkaA BBI3BIBAET
oOpa3oBaHue SpA-HEUTPATU3YIOMINX AHTUTET W 3alIUIIAET JKUBOTHBIX OT KOJIOHH3AIUHU S.
aureus ¥ WHBA3UBHOIO 3a0oyieBaHusl. B mpuMepax Hmke MOKa3aHO, YTO SpAggaa COXpaHSET
NEePEeKPECTHO-CUIMBAIOINYK aKTUBHOCTh i1 Vy3-unuorunuueckux IgG u IgE u 3amyckaer
aHa(UIAKCHIO, YTO TO3BOJIAET IpEArojararb, YTO OH He Oe30maceH MJsl UCIOJb30BaHUS Ha
MOIAX. ABTOpbI HACTOSIEro H300peTeHHsl MOKa3ajM, 4YTO BapHaHThl SpPA, y KOTOPBIX
OTCYTCTBYET MEpeKpecTHas CIIMBKAa Vy3-TsDKenoil nenu u aHaduiakTUdeckas: aKTHBHOCTD,
NPUBOMAAT K OOPa3OBaHUIO SpA-HEWTPATM3YIOLUIMX AHTHTEN U 3AIIMIIAIOT KHUBOTHBIX OT
KOJIOHM3aLWH S. aureus U uH(pexu KpoBoToka. Takum 0Opa3oMm, BapuaHThl SpA, HECTIOCOOHBIE
NEPEKPECTHO CLIUBATh Vpy3-UIHOTUIINYECKUH HMMMYHOIJIOOYJIMH, MOJKHO HCIIOJIb30BaTh MJIS
PO HIAKTUKN KOJIOHU3ALUH S. aureus 1 HHBA3UBHOTO 3a00JIeBAHUS Y JIFOJEH.

B. Kosionuszauus u 3a6o01eBanue, BbisBanHoe Staphylococcus aureus

[0123] Staphylococcus aureus KOJOHU3HUPYET HOCOIJIOTKY M JKEIyAOYHO-KHUIIEYHBIN
TPakT 4YeloBeKa, W €ero CYUTAIOT NEePCUCTEHTHBIM KOJOHM3UPYIOIIUM OpPraHu3MOM Y
NpUONU3UTENBHO TpPeTH uejoBedeckod momyssaunu (14). OcraBmiascs 4acTb YeNIOBEYECKOH
NOMYJISIUK  KOJIOHU3Upyetrcst S. aureus mnepuonuvecku (14). Ilpaktudeckn y Bcex onei
BO3HHKAIOT AHTUTEJNA NMPOTHB HEKOTOPBIX U3 MOJIEKYJIIPHBIX AETEPMUHAHT S. aureus B JETCKOM
Bo3pacte (99). OnHako 5TH UMMYHHbIE OTBETHI HE BJIMAIOT HA KOJOHHU3ALMIO S. aureus Wi He
3alUINAIOT OT MHBAa3MBHOrO 3aboneBanus (99). KonoHuzanus sSBIsETCS KIFOYEBBIM (PAaKTOPOM
prcka BHEOOJBHUYHOIO WJIM TOCIUTAJIBHOrO 3aboieBaHus S. aureus, BKJIOYas HHQEKIUU
MSTKHX TKaHeW, paHeBble MH(eKIMM, MHPEKIMU JIETKUX, CKEJIeTa, KPOBOTOKA U HHQEKLUH
nocneornepanuonHoit pansl (14, 100, 58, 6). B CIIIA 3,4 MuTHOHOB CilydaeB BHEOOJbHUYHBIX
undexmii S. aureus (CAI) u 340000 cny4yaeB rocmurtajibHbix uHpekuuii (HAI) TtpebOyroT
Tepanuy aHTHOMOTHKAMH W/MIM XHUpPYyprudeckoro BmemarenbcTBa (49-51). HMudexkunn
aHTUONOTHUK-PE3UCTEHTHBIMH IITAMMaMH S. aureus, obo3HadaeMbiMu kKak MRSA (mMeTniums-
pesuctentHsle S. aureus), Bo3HukaroT y 7% CAI u 22% HAI u acconumupoBaHbl C
HEYCHELUTHOCThIO JIEYCHUS] W IUIOXMMH HUCXOIaMH 3a0ojieBaHMsA, BKJIOYas cMepTh (85).
[Tpu3Hakamu Bcex 3a00JIeBaHUH S. aureus sSBSIFOTCS UX PELUANBUPOBAHUE, T.€. B 4 U3 5 ciiydaen
PELUANBHUPYIOLUIYI0 HMH(PEKUUIO BbI3bIBAET OIWH W TOT K€ INTAaMM, H HECHOCOOHOCTh
UH(QHUIUPOBAHHOTO OPraHM3MAa-XO3sIMHA PA3BUTh MPOTEKTHBHBIN MMMyHuUTET (16). Paspaborka
CTa(hUIIOKOKKOBOHM BaKLMHBI, KOTOPas MOXeT OJOKMPOBATh KOJOHH3ALMIO W IMPENOTBpAILATh
WHBa3UBHOE 3a0oieBaHUE, TPEACTABIsieT COOOW  HEOTJIOXKHYIO, HEYIOBJIETBOPECHHYIO
KJIMHUYECKYIO MOTPEOHOCTh. XOTA HECKOJIbKO BaKIL[MH-KAHIUIATOB MOJBEPrajd TECTUPOBAHHIO
KIMHUYECKOH >(PPEKTUBHOCTH, MPOAYKTHl HE CMOTJIM AOCTHYb CBOMX KIMHUYECKHX KOHEYHBIX
Touek (59-60, 101).

C. CrajpunoxoxkoBbiii 0ejiok A (SpA) sBjasieTcsl KJIAW4YeBOH AeTepPMHHAHTOMN
YKJIOHeHHUsI 0T HMMYHHOI'0 HaJ30pa

[0124] Cradunokokkoseiii Oenok A (SpA), coprasa A-3asiKOpEHHBIN MOBEPXHOCTHBIHI
OenoK, CIy)XKUT B Ka4deCTBE KJIOYEBOH NE€TEPMUHAHTHI YKJIOHEHHMs OT MMMYHHOTO HaA30pa,

HpeHOTBpama}OMGﬁ pa3sBUTHUE TIPOTEKTUBHOIO HMMMYHHUTECTA BO BpEMs KOJIOHM3allUU U
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uHpexum S. aureus (75, 33, 102, 48). Bce xnmMHHUYEeCKME M3OJATHI S. aureus HECYT TeH
craduIoKoKKkoBOro Oenka A (spa), oOpa3yromuil TpoayKT-MPEeaIIeCTBEHHUK, COCTOSIIHIA U3 N-
KOHUeBoro curranpHoro nentuaa Y SIRK/GxxS ¢ nocneayroummu 4-5 UMMYHOTTIO0Y TMHOBBIMU
CBSI3bIBAIOIIUMH JTOMEHaMH, 1MoBTOopoB obmactu X (Xr), nomeHa LysM u curHana COpTUPOBKH
LPXTG (29, 32, 103) (¢purypa 17A). IlpenmectBeHHMK SpA HaxoAMTCsl B OaKTepUAIbHOM
LIUTOIJIA3ME U TIOCTYNAET Ha CEKPETOPHBIH MyTh B CENTAIbHbIe MEMOPaHbI TOCPEICTBOM CBOETO
N-konuesoro curHanpHoro nentuaa Y SIRK/GxxS (68, 104). Ilocne TpaHCnokanuu dyepes
centaibHble MeMOpanbl C-koHLEBOM curHan copTupoBku LPXTG oruiernisiercss copta3on A,
oOpasyrouiel THO3(UPHOE MPOMEKYTOYHOE COSTUHEHNE MEKIY OCTATKOM IIMCTEHHA aKTHBHOTO
neHtpa u kapOokcmibHoW rpymmbl TpeoruHa (T) B moruBe LPXTG (105-108) (¢purypa 17B).
TuoaupHOE MPOMEKYTOUHOE COEAMHEHHE Pa3peInaeTcs MOCPEACTBOM HYKJIEO(UIbHON aTaku
amuaorpynnsl (NH,-) B sunupe II [C55-(PO4)2-MurNAc(L-Ala-D-iGlu-L-Lys(NH,-GlyS5)-D-
Ala-D-Ala)-GlcNAc], npuBopsmei k o0pa3oBaHMIO aMUAHOH CBs3H Mexay C-KOHIEBBIM
TPEOHHMHOM U TEHTATrTMLMHOBBIM TornepedHsiM MocTukoM (107, 109). 3atem mpomexyTodHOE
coenquHeHne SpA-nmunup Il BcTpauBaeTcs B MNENTUAOMNIMKAH IONEPEYHON CTEHKH W
SKCIIOHUpYETCs Ha noBepxHocTH Oaktepun (108, 70).

[0125] 3asskopeHHBIH B KJIETOUYHOH CTEHKEe SpA Ha MOBEPXHOCTH OAKTEPHH CBSI3bIBAETCSI
¢ Fcy-nomenom IgG u Gmnokupyer sdpdexropHbie GyHKIMM aHTUTEN, TAKUM 00pa3oM, 3aIluIast
cradunokokku ot orncoHodarounToza (OPK) MMMyHHBIMH KJIETKAMHU OpraHU3Ma-xo3siuHa (48,
76) (¢urypa 18). Bo Bpems perumkauuu CTaQHUIOKOKKH BBICBOOOXKIAIOT YacTh CBOHMX
NEeNTUAOTJIMKAHOB W MNENTUAOINIMKAH-CBsI3aHHBIX ~ SpA  (3mech  0OO3Ha4YaeMbIX  Kak
BBICBOOOKIaemMblli Oeok A wim BbICBOOOXKHaembli SpA) B cpeay OpraHu3Ma-xo3sHUHA
BCJIEZICTBUE MYPAJIUTHYECKON (PepMEHTATUBHON AKTUBHOCTH, TNPHUBOAINEH K Jerpajaluu
NONepevyHol CTeHKH BOmu3M  centanpHbix MemOpan (110, 111) (¢urypa 17B).
BricBoOOKHaeMBbIii SpA CBSI3aH C MENTHIOM CTEHKH €O CTPYKTypoi L-Ala-D-iGln-L-Lys(SpA-
LPET-Gly5)-D-Ala-Gly4 (46). BeicBoOoknaemblii SpA akTUBUpYyeT B-KieTouHBIE penenTopsbl
VH3-uauoruna (BCR wnn IgM), Takum oOpasom, criocoOcTByst mposudepanyu B-kieTok, a
takke cekpeunn VH3-unuorunmueckux IgG, IgA, IgD, IgE u IgM nocpenctsom oOpa3oBanust
AaKTUBHPOBAHHBIX IM1a3Mo0actoB (75, 33) (durypa 19).

D. Cesi3piBaHNe HMMYHOIJIO0YJIHHOB U CBOHCTBA TOKCHYHOCTH SPA

[0126] Kasxxapiii 3 N-KOHIIEBBIX HMMYHOTJIO0YJIMH-CBsi3bIBaromuX nomMeHoB (IgBD) SpA
(134-137, TpoliHble CIUpaJIbHBIE CKIAIKU U3 72 aMUHOKHCIIOTHBIX OCTATKOB, 0003HAaYaeMbIe KaK
E, D, A, B u C) ceasbBaercs ¢ Fcy-nomenamu IgGl, IgG2 u IgG4 genoseka (112-116, 71)
(purypa 20). SpA =e ceszbiBaercs ¢ Fcy-nomenom IgG3 uenoBeka, €TMHCTBEHHBIM MTOIKJIACCOM
IgG ¢ koporkuMm mepuopoM monyBeiBeneHHs n3 asmsl (113, 117). Kaxasiit u3 maru IgBD
TaK)Ke CBSI3BIBAETCSI C BApUAHTAMHU TSDKENbIX 1mernei VH3-KJIOHaJpbHOrO WMMYHOTJIOOYJIMHA
yenoseka, Bkiodas IgM (BCR), IgG, IgE, IgD u IgA (75, 48, 76, 118-135, 43) (purypa 19).
VYyactku cBsizbiBaHus IgBD He mnepekphIBalOTCs, YTO MO3BOJSAET KaKAOMY MOAYI0 SpA
OJHOBpeMEHHO cBsi3pIBaThCsl ¢ Fcy m VH3-msokeneimu nemsimu anturen (48) (durypa 20).

KuroueBpiM mpusHakoM SpA sIBisieTCs €ro CIOCOOHOCTh NMPOTHUBONEHCTBOBATH 3((PEeKTOPHBIM
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¢ynkuusam (Fcy) anturen, Bkiodast yuactku cBszbiBanus st peuenropos Fey (FeyR) u Clq,
HeoOxonumbM st OPK nmmynaHbIME KiteTkamu (71, 72, 136, 137) (purypa 18B). B ummyHnHOI
cucreme yenoseka 54% IgM (y koropbix orcyrcTByeT Fey) n B-knerku nepudepudeckoit Kpou
B3auMoeHCcTBYIOT ¢ SpA (75, 73, 74). CeszbiBaHue SpA OrpaHMYEHO NMPOAYKTAMU BApPUAHTOB
TsDKENOW Lenu ceMmeiictBa reHoB VH3, copmepskamero 22 reHa, MO CpPaBHEHHIO C JPYTUMHU
OCHOBHBIMH ¥ MUHOPHBIMU reHamu VH ¢ menbimnM konnuectsoMm renos: VHI [11 renos], VH2
[2 rena], VH4 [11 renoB], VHS [2 rena], VH6 [1 ren] u VH7 [1 ren] (138). Bo Bpems
KOJIOHU3ALIMK U MHBa3UBHOTO 3a00j1eBaHMs BICBOOOXKIaeMblii SpA nepekpecTHo cirBaer VH3-
KJIOHaJIbHBbIe B-KiieTouHble penenTopsl U 3amyckaer cekpenuto anturen (IgG, IgA, IgD u IgE),
KOTOpBIE, XOTS ¥ aJaITHPOBAHBI TOCPEICTBOM COMATHYECKOH TUIEPMYTALIUH JIJIs YIIYYLIEHHOTO
CBSI3bIBAHUSI BAPUAHTOB TSDKEJBIX Lienei ¢ SpA, HeCrTOCOOHBI pacro3HaBaTh CTa(HIOKOKKOBBIE
IETepPMHUHAHTBI B KauecTBe aHTUreHOB (15) (¢purypa 19). Dta B-knerodHas cymepaHTUT€HHAs
aktuBHOCTh (BCSA, T.e. aktuBHOCTH cBsi3biBaHUs VH3 BhICcBOOOKmaemoro SpA) oTeeuaer 3a
NPEAOTBPALICHNE PAa3BUTHS TNPOTEKTUBHOIO HMMYHUTETa MPOTHUB S. aureus BO BpeMs
KOJIOHM3ALIMHU WM WHBA3UBHOTO 3a0onesanus (102, 48, 139) (purypa 19).

[0127] HWMMyHOTIOOYJIUH-CBSI3BIBAIOIIINE CBOHCTBA SpPA Takke acCOLUUPOBAHBI C
TOKCUYHOCTBIO, KOTIa OYHIIEHHBIN O€JIOK MHBELUPYIOT JIFOIIM Win KUBOTHBIM. Hampumep, 20-
30% IgM MOpcKkuX CBUHOK B3aUMOJEHCTBYET € SPA ¢ MOMOIIbIO UX BAPUAHTOB TSDKENBIX LeMei
(VH3-ugnorun) (76); mabekuus ouuimeHHoro SpA (500 MKr) B KPOBOTOK MOPCKHX CBHHOK
NPUBOAUT K AaHA(DHUIAKTHUECKOMY INOKY, BKIIOYAOIMEMy BO30YKIEHHOE COCTOSIHUE,
pecriupaTopHblii nuctpecc u rudens (140). Haxe B no3e 0,01 MKr SpA BbI3BIBAET TPAHCCYIALHIO
y Mopckux cBHHOK (140). ¥V mpimei Toapko 5-10% IgM B3aumoneiictsyer ¢ SpA ¢ mOMOIIBIO
ux BapuaHTOB TspkenbIX neneit (VH3-uguorun) (76). Mblly SBISAIOTCA PE3UCTEHTHBIMU K SpA-
WHIYLHPOBAHHON aHA(UIAKCUH, OFHAKO 3TU JXMBOTHbIC NPH BHYTPUBEHHOW mHBekumu IgG
YeJoBeKa MOTYT IpeoOpa3sOBbIBATHCS M CTAHOBUTHCS BOCIPUMMYMBBIMU K HHBEKIMH SpA ¢
BBICBOOOJKICHHEM T'MCTAMHHA M3 aKTUBHPOBAHHBIX 0a30(MiI0B M TyuHbIX KieTok (141, 142)
(purypa 21). SpA-uHIYyUMPOBAaHHBIA aHA(UIAKTUYECKHI LIOK MPEIOTBPAIIAIOT MOCPEACTBOM
NPEABAPUTEILHOTO BBEIEHUS KMBOTHBIM MeMUpaMuHa, antaronucra H1-penenropa rucrammya
(140). BHyTpuBeHHas nHbeKIUs oynieHHoro SpA monsam (0,3-0,45 MKI/Kr) accoUMupOBaHa C
CepbEe3HbIMU HEXKEJIATEIbHBIMU SIBICHUSMH, TAKMMU KaK TOJIOBHAs OOJb, TOIIHOTA, MHAJTHS,
O6onp B rpyau, mupekcus, octpas jumbonenus u Jeiikornenus (143). Takum obpazom,
OUHWIIeHHBIH SpA mpencrapisier co00l OaKkTepHATbHBIA TOKCHH, U €r0 He CYUTAIOT Oe30MacHbIM
1 ucnonib3oBanust Ha moasx (143, 144). Tokcuueckass akTHBHOCTh SpA cBsizaHa ¢ ero VH3-
NepEeKPEeCTHO-CUINBAOIIeH akTUBHOCTHIO B oTHoweHuu IgG u IgE denoBeka, CBA3aHHBIX C €ro
KOTHAaTHBIMH pelenTopaMu Ha 0Oa3opuiax M TYYHBIX KJIETKAaX, TAaKUM O0pa3oM, 3amyckas
BBICBOOOJKIICHHE THCTAMUHA W IUTOKHMHA, Ba3OMIIATALNIO, TpaHccynmauuio u mok (140, 142,
144, 145) (¢purypa 21).

E. SPAKKAA

[0128] Ilpu AOMONHEHUH TUAPOKCUIOM AQIIOMUHUS WU aabloBaHTOM PpeitHna u

WHBCKLIUH MbIIIaM UJIK MOPCKUM CBUHKaM OLII/IH_IGHHI:;II\/'I SpA HE BbI3bIBACT I'YMOPAJIbHBIC OTBEThI
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y JKUBOTHBIX, HampasieHHbIe NMPpoTuB ero martu IgBD (76, 43). AnanoruyHo, KOJOHHU3ALMs S.
aureus WIM HMHBa3MBHOE 3a00yieBaHUE HE ACCOLMHPOBAHbI C BO3HUKHOBeHHEM IgBD SpA-
cneun(pUIecKnX aHTUTEN Yy MbIlel, MOPCKUX CBUHOK mim jroaen (75, 102, 48, 43). B Gonee
PaHHUX UCCIIEAOBAHUAX pa3pabaThiBaii peKOMOMHAHTHBIE BApHAHThI SPA, CHavdana aHaJIU3UpPysI
uMMmyHoroOynnH D-cesisbiBatomero nomena SpA. Kim ¢ coasrt. 3amensin rytamuH (Q win
Gln) 9 u 10 nmu3usom (K mmm Lys), a Taxoke acnaptat (D nnu Asp) 36 u 37 ananuHoMm (A niu
Ala) nns Hapywenus accouupauuu SpA-D ¢ ummyHornoGyauHoMm (43). 3amensr Q9K, Q10K,
D36A u D37A BcTpauBaqu B pPEKOMOMHAHTHBIA MOJUTHCTHAUH-MeYeHbl SpA-D  mns
nonyueHus: SpA-Dggaa. Criocobnocts SpA-D mimm SpA-Dggaa, OUHIIEHHBIX U YAESPKUBAEMBIX
HA HHUKEJb-HUTPWIOTPUYKCYCHast kuchoTta-arapode (Ni-NTA), cBs3piBaThCs, a 3aTem
noaeepratbCsi coBMecTHOM smouun ¢ IgG wmm IgM  yenoBeka, B KOHEYHOM HTOTE,
ananuzuposanu nocpencrsoMm ELISA. Kak u oxxunanu, SpA-D ynepxusan IgG uenoseka u IgM
yenoBeka Ha Ni-NTA. Tlo cpaBuHenuto ¢ SpA-D, SpA-Dgxaa 3axsatean 5,6 (£0,6)%
(P<0,0001) IgG uenosexka u 75,6 (+4,6)% (P=0,008) IgM wuenoBeka (uucma B CKOOKax
NPEACTABISIIOT COOOW CTAaHAAPTHYIO OIIMOKY CPENHEro, CTaTHCTUYECKH 3HAYUMBIE Pa3IHUHs
BBIUUCIISUTH C TIOMOLIBI0 HemapHoro t-kputepust Cterogenrta) (43). BerpanmBanne Q9K, Q10K,
D36A u D37A B kaxnpblil u3 nsatu IgBD pekoMOWHAHTHOTO, MEYEHOTO MOJIMTHCTUANHOM SpA (B
KOTOPOM OTCYTCTBYeT curHampHbiii nentun, Xr, LysM u curnan copruposku LPXTG
MOJTHOPA3MEPHOI0 MPEALIECTBEHHUKAa SpPA) MpUBOAWIO K modydeHuto SpAxkaa (durypa 19)
(42). Ilpu aHamu3e B CpPaBHEHHHM C MEYEHBIM NOJHTUCTUAMHOM, PEKOMOMHAHTHBIM SpA,
SpAkkaa 3axBatbiBan 2,3 (£0,1)% IgG uenoseka (P=0,0001), 2,2 (£0,1)% Fcy-pparmenra IgG
yenoBeka (akTuBHOCTh cBsizbiBaHusA Fcy, P<0,0001), 4,4 (£1,0)% F(ab)-¢pparmenra IgG
yeyioBeka (aKTUBHOCTH cBsizbiBaHusi VH3, P<0,0001), u 4,2 (+0,1)% IgM uenoBeka (aKTUBHOCTB
cesspiBanuss  VH3, P<0,0001) na komonke Ni-NTA (43). Taxum obpasom, SpAkkaa
IEMOHCTPUpPYeT nAedeKTbl IBYX CBS3BIBAIOIIUX AKTUBHOCTEH SpA B OTHOIICHHH
UMMYyHOTJIOOYJIMHA YeJIoBeKa, T.€. ero cessbiBanus ¢ Fey-nomenom IgG (IgG1l, IgG2 u IgG4) u
BapUAHTAMU TSDKENbIX 1erneil VH3-uauoTunuaeckoro MMMy HOTI00yJIHHA.

F. SpAkkaa B KauecTBe BAKIIHHHOTO AHTHTE€HA

[0129] MeueHblii TOJUTHCTUAUHOM, PEKOMOMHAHTHBIH SpA u SpAgkaa OUHINIATH
nocpencreoM adGuHHON XpomaTorpaduu ¢ MUCMONb30BAHUEM UMMOOWMIN30BAHHBIX METAJJIOB
(IMAC) na Ni-NTA (43). Dmroar moxsepraiu auanuzy ¢ nomomibto PBS, Triton X-114,
SKCTPArHpoOBaI  JJIi  yHNAJEHUS  SHAOTOKCHHA, TOABEPraidi  AWANHN3y, ONpenessuin
koHIeHTpanuio Oenka (aHanmus BCA) u nposepsutn uncrory (>90%) ¢ momormibo 35ektpodopesa
B I[TAAT ¢ SDS ¢ okpamuBanuem kymaccu u BOXX (43). SpA, a takke SpAgkaa MONKHO
ancopOupoBath Ha runpokcuae amoMuHus [SpAgkaa AI(OH)s] wim 3MyIbrupoBaTh ¢ TOMOIIBEO
agptoBanta Opeitana, nomHoro [SpAgkaa CFA] umm HenmomHoro [SpAxkaa IFA](43).
NmMMmyHu3anust ¢ npuMUpoBaHHeM U OycTepHbIM BBereHHeM (11-mHeBHbBIN MHTEpBa) MbIIIEH
C57BL/6 u BALB/c ¢ ucnons3oBanueM 50 MKr SpAgkaa CFA/IFA mpuBOOUT K BBICOKUM
tutpaMm aHtuten IgG B ceiBopotke [9,2 Mxr/min (£1,1); monymakcumanbubiii TuTp npu ELISA

1:6000] mporuB antureHa SpAkkaa (43). MMmyHH3anms ¢ npumupoBaHueM U OyCTEpPHBIM



35

BBeneHueM wMbimeld CS57BL/6 u BALB/c ¢ ucnonb3oBanmem 50 MKr SpAgkaa AI(OH);
NPUBOAUT K HU3KUM TUTpaM aHTuteln [nonymakcumanbhbiid TuTp 1:500]; IgG ¢ Gonee BeicOKUM
tuTpoM  Habmopmaror y  Mbimedr  CD1, uMmyHusupoBaHHbIX  Spakkaa  Al(OH)3
[monmymakcumanbupiii THTp 1:4000] (76). MMMyHH3a1Mss MOPCKHX CBHHOK C HCIIOJIb30BAaHHEM
cxembl puMHpoBaHue-2 OycrepHbix BBeneHus (14-aHeBHble MHTepBaNbl) U 100 MKr SpAkkaa
Al(OH); mpuBogur k BbicOKMM TuUTpaM IgG B cbhiBOpoTke mNpOTUB  SpAgkaa
[monmymakcumanehbiii THTp 1:50000] (76). SpAkkaa-criermpudeckue IgG MbImu U MOPCKOH
CBUHKHU CBS3BIBAIOTCSI C KaxabIM u3 msatu IgBD SpA u HeHTpanu3yroT HX CIOCOOHOCTB
cBs3biBaThCsl ¢ IgG MbImu, MOpCKOW CBHUHKM WM 4denoBeka ¢ momounbto Fey mnmm VH3-
UIMOTHUITMYECKUX TsDKenbix Hener (76). Kpome toro, SpAgkaa-cneundpudeckue IgG mpimm u
MOPCKOW CBHUHKH HEHUTPAJIU3YIOT CBS3bIBAaHUE SPA ¢ MMMYHOMJIOOYJIMHOM Ha OakTepuabHOM
noBepxHocTH U crmocoOcTBy0T OPK S. aureus Newman 1 MRSA USA300 LAC B kpoBU MbIIIIH,
MOPCKOW CBHHKHM M 4YeJIOBeKa C aHTHKoaryjssHToMm (48, 76, 43). MMmMmyHM3aums Mblmeil u
MOPCKHX CBHHOK C TIOMOIIBIO SpAggaa 3aIIUINAET JKUBOTHBIX OT MH(PEKUHUU KPOBOTOKa S.

aureus (76, 43). 3ammra OCHOBaHa Ha SpPA-HEHTpPAIM3YIOIMUX AHTUTENAX, T.K.

)
UHTPATNIEPUTOHEATbHOTO HJIM BHYTPHUBEHHOI'O BBENEHUsS] OUYMIIEHHBIX ITOJIMKJIOHAIBHBIX HIIH
MOHOKJIOHAJIbHBIX aHTHTEN (MOHOKJIOHaJmbHOE aHTHTeno wmbimm 3F6) mporms IgBD SpA
IOCTATOYHO JUIs 3aLUTHI MPOTHB MHPEKLINU KPOBOTOKA S. aureus (TOBBIIIEHHAS BBDKHBAEMOCTb,
CHIDKEHHasl OakTepuasibHasi Harpy3Kka B TKaHSIX OpraHa M CHIKEHHOe oOpa3oBaHHE a0CIecCOB)
(76, 84, 146, 147). Kpome Toro, neritpamuszyss BCSA SpA (VH3-nepekpecTHO-CIINBAIOLIYIO
aKTUBHOCTB), SpA-IgBD-cneungudecknue anrurena ycunmparoT IgG-0TBETHI MBIIIN U MOPCKOH
CBUHKH Ha CEKPETHPYyEMbI€ aHTUT'€HBI BO BpeMsi MH(EKLUN KPOBOTOKA S. aureus, 4YTo MO3BOJISAET
SpAkkAA-UMMYHU3UPOBAHHBIM JKHBOTHBIM JJOCTHYb KIHpeHCa OaKTepuabHbIX BO30OyaUTENel
NPOTEKTHBHOIO MMMYHHUTETa MPOTUB peLUANBHUpYIOLIero 3adosneBanus (48, 76, 43, 147). B
OTJIMYHE OT O3TOro, HAauWBHbIE WIH SPA-NMMyHHU3HPOBAHHBIE >KUBOTHbIE HE MOIYT JOCTHUYb
MIPOTEKTUBHOTO IMMYHUTETA MPOTUB S. aureus (48, 43).

G. Posb SpA BoO Bpemsi KOJIOHM3ALIUH S. aureus

[0130] B Oonee panHell pabore, u3Mepsisi OAKTEPUATBHYK aAre3Ur0 K CIYIIEHHBIM
HA3aJIbHbIM STUTEMAIBHBIM KJIETKAM YeJIOBeKa M KOJOHHM3ALMIO in Vivo MBbIIIEH, MBITAINCh
uneHTuguuupoBaTh (GakTopel S. aureus, BHOCSAMUE BKiaa B komonuzauuio (17, 18, 20). Ouu
BKIrouaroT Momudukanmu D-Ala u GIcNAc tefixoeBol KuCiOTh Ki1eTodHOH creHku (WTA),
cBsI3bIBArOIUXCS O cKaBeHmkep-penentopoM tuna F (SREC-I) HazanbHoro snmrenus (18, 27,
28). Kpome toro, ¢akrop arrmotuHauuu B (ClfB) cnocoGerByer aare3mn cTaduioKOKKOB K
JIOPUKPHUHY U IIUTOKepaTHHY- 10 B HazaigpHOM smiutenuu (21). ITo cpaBHeHUIO ¢ S. aureus JUKOTro
TUTA, U30T€HHBIN MyTaHT clfB HeMOHCTPHUPYET CHIKEHHYIO aATre3Ui0 K Ha3aJbHOMY SIUTEITHIO
nroneit-nooposonbies (7). Perymupyemasi skene3om moBepxHOCTHast aerepmuHaHTa A (IsdA)
BHOCHUT BKJIQJl B 3aXBaT JKejle3a M3 TeMONPOTEHHOB OPraHMW3Ma-XO3sfMHA U CBS3BIBAETCS C
JakTOoEeppUHOM, HUHTHOMPYS IMPOTUBOCTA(PHIOKOKKOBYIO aKTUBHOCTh JIakTOeppuHa B
HasanbHbIX cekperax (23, 24). benok G (SasG) moeepxHOCTH S. aureus ONOCPENyeT LHHK-

3aBUCUMYIO aATC3UI0 MEXKIY 6aKTepI/IaJ'IbeIMI/I KJIETKaMU BO BpEMs o6pa3013aHH;1 OHOIJIEHKH Ha
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Ha3aJbHBIX TKaHsX (25, 26). Takum obpa3oM, HEOOXOAUMO HECKOJIBKO (HAaKTOPOB JJISI anre3uu
CTa(UIIOKOKKOB K TKaHSIM HOCOTJIOTKH, 00Opa30BaHUIO OMOIUIEHKH U KojoHu3aumu (78). BaxkHo,
YTO JJIs1 HAa3aJIbHOW KOJIOHM3AaLMU MbIIIeH KIMHUYECKHMMU H30JIATaMH 4eJloBeka HeOOXOIUMO
NPEAIIECTBYIOINEE JIeYeHHWE SKUBOTHBIX AHTHMOMOTHMKOB JUId HCTOLIEHHMS PE3HIEHTHOM
MHKPOOHOTBI M 00ECTIeYEeHUsT CeNIeKIIMU B TMOJIb3Y PE3UCTEHTHOrO K aHTHOMOTHKAMH S. aureus
(19). Takum 0Opa3oM, MbIIIM HE KOJIOHU3UPOBAHbI IIEPCUCTEHTHO KJIMHUYECKUMHU U30JIITAMH S.
aureus uenoBeka (20). Ponp cradpunokokkoBoro Oenka A (SpA) BO BpeMsi Ha3aJbHOM
KOJIOHM3aUMu S. aureus ocraercss Hesichout (29). Ilpu anammsze 6110 WHIUBUAYYMOB B
Oxfordshire (UK), Bce KOJOHU3UPYIOIIKE IITAMMBI S. aureus SKcrpeccupyroT spa (32, 31). Xors
CTPYKTypa TAHIEMHOIO TOBTOpPA T'€Ha Spa CIIOCOOCTBYET BBICOKOH 4YacCTOTE PEKOMOMHALINY,
KOJIOHM3ALIMSI YeJIOBEKa CIIOCOOCTBYET CENIEKLIMU B TOJIb3Yy ajulesiedl spa, MPOAYKThI KOTOPBIX
coxpansitoT 5 IgBD, uto obecneunBaer cradpunokokkos momHol BCSA (33, 32). IIpu ananmuze
JrOIeH-100pPOBOJIBLIEB, TOABEPTHYTHIX KJIMPEHCY HA3aJbHOIO HOCHTEIBCTBA MOCPEICTBOM
JIEYSHHsT MyTTHPOLIMHOM, SKCIIpeccusi spa S. aureus He TpedoBasiach 1Jsi OaKTepUaTbHON aare3nu
K Ha3aJIbHBIM TKaHsIM 4ejioBeka (34).

[0131] S. aureus WU, uneHa kjazabl ¢ MyJBTUIOKYCHBIM THUIIOM IMOCIEI0BATENbHOCTH
ST88, BeImeNsUTH MPU MACCOBOM 3apakeHHH abCLEeCCOB MPEMyIHAbHBIX KeJIe3 CPeau CaMIIOB
mprueir CS7BL/6 (102). B ornuune OT KIMHUYECKUX H30JIATOB 4denoBeka, S. aureus WUIL
NEPCUCTEHTHO KOJIOHM3MpyeT Hocornotky wmbeimeid CS57BL/6 u BALB/c 0e3 cenmexuuun
AHTUOUOTHKAMH U TIEPeNaeTcs OT CAMOK, NIEPCUCTEHTHO KOJIOHM3UpYsi ux nmotomctso (102). Tlo
cpaBHeHuto ¢ S. aureus WUI nukoro tuma, MytaHT AsrtA, KOTOpPbII HE MOXKET 3asKOPHUBATb
Kakoi-mubo OeJoK TMOBEpXHOCTH Ha 00onouke OakTepuil, HE MOXET KOJOHU3UPOBAThH
HocorsoTky Mmbimeld CS57BL/6 (102) (neonmyOnukoBaHHblE AaHHbIE). B oriamume ot 3rtoro,
MyTaHT Aspa He mposiBiisieT fedeKT mpu HadanbHOW KojoHu3auuu Mbimeit (102). Hecmotps Ha
9TO, MyTaHT Aspa He MOKET NEPCUCTHPOBATH U MOABEPTaeTCs KIUPEHCY U3 HOCOTJIOTKU MbIIIEH,
HAuWHAs uepe3 TPU Hemeldu TMocjie HavanbHOW kojoHmsamuu (102). JlekonoHU3amwms
accorupoBaHa ¢ mnoBbimieHHbIMU 1gG  ceiBopotku mpotue CIfB, IsdA, SasG u npyrux
cTaUIOKOKKOBBIH  OenkoB  moBepxHocTH  (102). MMMmyHH3amust MbIIeH C  [TOMOLIBIO
OYUINEHHOTO SpAgkaa TPHUBOAMT K 00pa3oBaHUIO  SpA-HEHTPATU3YIOLIUX  AHTHUTEI,
NOBBIIAKMNX NaTtoreH-cneundudeckue IgG (Brmouas antutena nporus CIfB, IsdA, SasG,
FnbA, FnbB, Coa), takum oOpa3om, crocoOcTByst nekononusammu S. aureus WU1 (102).
AHaJIOTUYHO, WHTPANEPUTOHEATbHOE BBEJICHUE SpA-IgBD-gneitrpanusyromero
MOHOKJIOHAJIBHOTO aHTHUTeNa MbIU 3F6 criocobcTByeT nmaToreH-crenuduueckoMy MOBBIIIEHHIO
IgG u cexperopHoro IgA, a Takke KIUPEHCY S. aureus U3 HOCOTJIOTKH U JKeTy JOYHO-KHUIIIEUHOTO
TpakTa (146). B COBOKYNMHOCTH, 3TH JaHHBIE MO3BOJSIIOT NMPEATIOaraTh, YTO KOJOHH3ALHUS S.
aureus acCOLMUPOBAaHA C BBICBOOOXIEHUEM SPA B TKaHSIX OPraHM3Ma-XO35MHA U HAPYLICHUEM
B-KIeTOUHBIX OTBETOB, TaKMM OOpa3oM, Jienasi BO3MOXKHBIM IE€PCUCTHPOBAHME IATOTE€HA Ha
MOBEPXHOCTSIX CIM3UCTBIX obosouek (102). HMupyuupyembie SpAgkaas-BaKLIMHON aHTHUTENA

OpoTHB SpA TNPOTUBOAEHCTBYIOT 3TOMY MeXaHM3My, crnocoOcTtBys IgG-orBeram mnpoTuB
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MHOYKECTBA Pa3HBIX CEKPETUPYEMBIX CTA(PUIOKOKKOBBIX aHTHI€HOB, COBMECTHO YMEHbIIAFOINX
kKoyioHnzanuu S. aureus (102).

H. Koncrpyuposanue SpA agsi agpdunHoil XxpomaTorpadpuu HMMYHOIJ100yJIMHOB U
MOHOKJIOHAJIbHBIX aHTUTE] (MAD)

[0132] PekomOuHaHTHBIN SpA, monHOpa3MepHblii wiu otaeibHbie 1oMensl (E, D, A, B,
C), WIMPOKO UCHOJNB3YIOT B KaYEeCTBE JIMTAHIA JJIsl OYMCTKH MOHOKJIOHAIbHBIX aHTuTen (MAD)
nocpencteoM adpdunHoM xpomarorpaduu (147, 148). Muorue MAb uenoseka, pa3paboTaHHBIE
I KJIMHUYECKOTO HCIOJb30BAHUS, MPHHAMNEKAT K kiaccy Vy3-uamorunuyeckux IgGl.
PexomMOuHaHTHBINA SpA MOKET CBSI3bIBATHCSI C TAKMMU aHTUTEIAMU Yepe3 BapUaHT Kapkaca Vg3
u Fcy (puryper 18 u 19), Takum obpazom, tpedyercs O6onee nuskuii pH (pH 3,1) mnst smrorun
MAD u3 SpA-abdunnoii cmonbl (Hanpumep, MabSelect™, Brmouaromeii Bce msits IgBD E, D,
A, B, C). HUcnonb3oBanue Oojnee Huszkoro pH nmns smoummu MAb  accouuupoBaHo ¢
pasBopaunBaHueM W arperauueil anturen (149). Kpome toro, pekomMOMHaHTHBIH SpA AHKOTrO
TUTA SIBJIIETCSl YyBCTBHTENBHBIM K IIEJIOYHOMY pacLIeruieHHro 1o ocratkam Asn-Gly, uto
OTPAHMYUBAET MPUTOTHOCTE SpA-ap(UHHBIX KOJIOHOK BO BpeMsi 0e3pa30OpHOM OYHCTKH
menoubto (>0,1 M NaOH), npu KOTOpoOH yOajsitOT KOHTAMUHHUPYIOIIHE OENKH W JIMMUIBl U
VHUYTOXKAIOT KOHTAMHUHHpPYIOLIHE MHKpoopraHusmel (147, 149). Z-nomeH sBusercs
CHHTETHYECKUM, CKOHCTPYHUPOBAHHBIM (MI€ATH3UPOBAHHAS TOCIIEAOBATENIbLHOCTD, MOJyUYeHHAS
u3 Bcex sty IgBD SpA) B-nmomeHowm, HecyInM 1Be 3aMeHbI AMUHOKHUCIIOT, Ala'Val u G1y29Ala
(148, 150, 151). I[TocnenHsAs 3aMeHa aMUHOKHCIIOTBI IPUBOIUT K YIAJIEHUIO YyBCTBUTEIBHOM K
LIEJIOYU MENTUIHON CBSI3U AanS—Gly29 (151, 152). Iloka3aHo, 4TO TaHAEMHBIE MOBTOPHI JIBYX
(ZZ), natu (ZV) n pecatu (ZX) Z-1OMEHOB CBSI3bIBAIOTCS ¢ AHTUTEJAMHU, U UX HCIIONB3YIOT IS
ounctkr MAb (130, 150). 3amena Gly”’Ala Taxxe cHmkaer csspiBamue Z, ZZ u ZZZZ
(MabSelectSure™) ¢ kapkacom Vg3 amruren IgGl u, Takum obpasom, cHmkaer pH,
HeoOxonumbii s smouun 1gGl (pH 3,7) (148, 151, 152). UyBcTBUTENbHAS K INEJIOYH CBSI3b
Asnzg—Gly29 orcytcTByeT B nomene IgBD-C (ThrZS—G1y29), OT TNPUPOIBbI PE3UCTEHTHOMY K
menoun (151). BeruucnuTtenbHblii aHaMU3 M3MeHeHui cBoOonHOM sHeprun (AG) CBEpHYTHIX,
HatuBHBIX BapuaHTOB IgBD-C u HecBepHyThiX BapuantoB IgBD-C (¢ onHOM M3 BOCHMH 3aMeH
AMUHOKHCJIOT B ToJioskeHuU Ser33 winu Asp36) UCTIONB30BAIH JJIsI OTNPENENIEHUS] KOPPENSLHUU C
U3MEHEHUSIMH TEPMOCTAOUIIBHOCTH, OJHAKO 3TO MPEAIOJOKEHHE He OBbLIO IMOATBEPIKACHO
skcriepuMenTanbHO (149). In silico cHmwkeHHoe AG IONONHUTENBHO AHATM3HPOBAIH IS
UICHTU(QUKANYA CHIDKEHHOTO CBSI3BIBAHMSA C BapHaHTAMH TsDKeNbIX wLened VH3; sTo
NPEATIONOKEeHHE Takke He Obulo MOATBEpXkKIeHO skcrnepuMeHTanbHO (149). Kpome Toro,
NPEATIONI0KEHHE O TOM, YTO C MOMOIIBIO MPOrHO3UPOBAHUS in silico MOYKHO HAEHTUPHUITHPOBATH
3aMEHbI AMUHOKHCIIOT C CaMbIM CJIa0bIM CBSI3bIBAHHEM U HauOOJbIIEH CTaOMIBHOCTBIO, TAKKE
He CMOIIH BamuauposaTh (149). HecMoTps Ha 3To, Kasaoro myTanTa Ser  Glu u Asp CArg ¢
NPOMEKYTOYHBIMH H3MeHeHMs MU AG BbIOMpanu sl SKCIEPUMEHTAJIbHOTO HCCIIEIOBAHMS
MOCPEACTBOM IOJIy4Y€HUs TAHJEMHBIX NMOBTOPOB MATU A0MeHOB IgBD-C, kaxablil U3 KOTOPBIX
CONEPXKUT ONHy 3aMeHy amuHOKHCIOTHI Gly29Ala, Ser”Glu m Asp®Arg, Takum oGpasom,
nony4das C-G29A.5d, C-S33A.5d u C-D36A.5d (149). Bee tpu Oenka C-G29A.5d, C-S33E.5d u
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C-D36A.5d ces3biBarotest ¢ IgG uenoBeka ¢ KoHCTaHTamu accoruannu K, 3-5x10° M (149).
KoncranTa accoumanuu Oenka A gukoro tumna maist IgG genoseka cocrasisier K, 1,4><108 M
(153). Ans uzmepenus ces3biBanus ¢ VH3-unuornnuueckumu IgG Yoshida et al. ncnonps3osanu
oOpaboTky mamamHOoM g monydeHust Fab-gparmenTtoB u3  Tpacrysymaba, VH3-
unuorunuueckoro MAb IgGl, npoxymupyemMoro B KieTKax sIMUHHUKA KUTAMCKOrO XOMsIKa
(CHO), ces3piBatomuxcsi ¢ Her2 Ha HEKOTOpBIX KJIETKax paka MOJOYHOH kenes3bl (149).
Adbdunnocts C-G29A.5d mns Fab tpacrysymaba usmepsumn kak K, 4,4x10° M™'; C-S33E.5d u
C-D36A.5d nemonctpupoBanu mnpubmmurensHo 100-kpataoe cHiwkenune addunnoctu (K,
5x10° M), 5T 3HAYEHNsT COOTBETCTBYIOT HeCTIeLM(IUECKOMyY CBsI3bIBaHMIO (149).

[0133] ABTOpPBI HACTOSAIIETO U300PETEHUSI MBITAINCH YJIYUIIHTh 0€30MaCHOCTh BAKIIMHBI
SpAkkaa U1 JanbHEWIIEro KJIMHUYECKOTO TECTHUPOBAHMUS, B YACTHOCTH, IOCPENCTBOM
ycTpaneHus: ero VH3-nepekpectHo-cmuBaromeli aktuBHocTd. Ocratku Gly29, Ser33 u Asp36
IgBD SpA noxanusyroTcs BAOJb Kpas CIHPaid 2, KOHTAKTUPYIOLIEeH ¢ KapKaCHBIMU OCTaTKaMHU
VH3 Ha TspKeNbIX LEernsiX UMMYHOIJIOOYJIMHOB YeNIOBeKa, U 00pa3yIOT KIFOUEBbIE CBS3H, TAKUM
oOpasom, nepekpectHo cmmBas VH3-unnorunuueckue B-knerounsie penenTtopst (138, 154). B
Oonee paHHel padoTe yke HCCIENOBaJIM 3aMEHbl AMHHOKHCIIOT Asp36’37A1a, paspabateiBast
BAaKLUMHHOTO aHTUreHa SpAxkaa (43, 154). Takum 0Opa3oM, aBTOpPbI HACTOSALIETO N300PETEHUs
(DOKYCHPOBAIHCH HA CHCTEMHOM aHAJIN3¢ AMHHOKHCIIOT B ronoxennsix Gly” u Ser” B kamom
u3 mata [gBD SpA u uccnemoBanu uxX BKJIAJ B CBSI3bIBAHHE MMMYHOITIOOYJIMHA YEJIOBEKA B
xonrekcre GIn’Lys u Gln'’Lys, 3aMeH aMHHOKHCIIOT, KaK H3BECTHO, CHIKAIOLINX CBS3bIBAHHE
SpA c Fcy (48, 43). UccnenoBanu crmocoOHOCTb TAKMX BAaKLMHHBIX KOHCTPYKIMH SPA BBI3bIBATH
oOpaszoBanne SpA-crermUUecKx AaHTUTEN M 3allUTy MPOTUB KOJOHU3ALMH S. aureus u
WHBa3UBHOrO 3aboneBaHus. [l OLeHKH O€30HMaCHOCTH aBTOPbI HACTOSILIEr0 H300peTeHus
AHAJM3UPOBAJIN BAaKLUHBI-KAHAUAATBL SPA in Vitro M C HCHOJB30BAHUEM JOKIMHUYECKOMN
MOZIEJIH in ViVO Ha UX aKTUBHOCTH B OTHOLIEHHH MHAYLMPOBAHMS aHA(IIAKCUU B MPUCYTCTBUU
Vyu3-ununorunuueckoro IgG yenoseka.

I. CradpnnokokkoBbIe Koaryaasbl

[0134] Koarynassl sBISAIOTCS  (QepMEHTaMH, MNPOAYLUUPYEMBIMH  OaKTepUsIMH
Staphylococcus, mnpeBpamaromumu  pubpunoren B Gubpun. Coa u vWjy aKTUBHUPYIOT
nporpomOuH 6e3 mporteonusa (Friedrich et al., 2003). Koarynasza-npoTpoMONHOBBII - KOMIUIEKC
pacriosHaer (uOpUHOTeH B KadecTBe crernuduueckoro cyOcTrpaTta, TmpeBpamas ero
HerocpeacTBeHHO B pubpuH. C MOMOLIBI0 KPUCTAJUTMIECKON CTPYKTYPbI aKTHBHOT'O KOMILIEKCA
BBIIBIJIN CBsi3bIBaHHE foMeHOB D1 1 D2 ¢ mpoTpoMOWHOM U MHCEPLIUIO €T Ilel-Val®* N-xonua B

16 o o
KapMaH Ile WHAYIUPYROLIYHO (I)YHKL[I/IOHaJ'IbeII/I AKTUBHBIM LHCHTP B 3UMOICHE MOCPECACTBOM

,
koH(popmaumonnoro m3menenust (Friedrich et al., 2003). Ok3oyuacrok | a-TpomOuHa, ygacTok
pacrio3HaBaHusi (puOpmHOreHa W mpo3k3oydacTok | Ha mporpomOune Omokuposansl D2 Coa
(Friedrich et al., 2003). Hecmotpss Ha 3TO, accoumauus terpamepHoro (Coa-mpoTpoMOuH),
KOMILJIEKCa CBsI3bIBaeT (PMOPHHOTEH B HOBOM y4acTKe ¢ BbICOKOH addpunHOCTRIO (Panizzi et al.,
2006). Orta wMomenb OOBSCHSET CBOMCTBa KoaryjsiHTa W 3(Q(EeKTHBHOE TMpeBpalIeHUe

¢ubpuHorena nox aevicreuem koarynassl (Panizzi et al., 2006).
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[0135] @ubOpuHOoreH sABmsieTcs KPymHbIM  rimkomporemHoM (Mr  ~340000),
o0pa3oBaHHBIM Tpemsl mapamu Aa-, Bf- u p-Lienei, KOBaJIEHTHO CBSI3aHHBIMH C 0Opa30BaHHEM
"numepa Tpumepos”, rme A u B o3Hauwaror ¢uOpuHONENTHABL, BHICBOOOXKIAEMBIE IPU
pacmermiennu TpomOuHa (Panizzi et al., 2006). YanuHeHHas MolleKysia CBOPAYMBAETCsl B TPU
OTAENbHBIX JIOMEHA, LeHTpalbHblll PparmeHT E, conepskamuii N-KOHIBI BCeX LIECTH Lienel, u
nBa ¢uaHkupyromux ¢parmenra D, oOpazoBaHHBIX, B OCHOBHOM, C-koHuamu Bf- u y-uenei.
Otu rnolynspHbIE AOMEHBI COSTUHEHB! JJIMHHBIMH TPOWHBIMH CHHPAJbHBIMU CTPYKTYpPaMH.
Koarynaza-npoTpoMOMHOBBIE ~ KOMIUIEKCHI, MpeBpamaromme (GUOPHHOreH 4YeloBeKa B
camMonojuMepm3yromuiics (GuOpuH, HE MOABEPrarOTCs TAPTETHUHTY  LHUPKYJIHPYIOIAMH
uHruouropamu TpomObuna (Panizzi et al., 2006). Takum 0Opa3om, CTaQHIOKOKKOBBIE KOATyJIa3bl
00X0AsIT (PU3NOJIOTHUYECKHUH TyTh CBEPTHIBAHUS KPOBH.

[0136] Bce mrammer S. aureus cekpeTupyroT koarynasy u vWbp (Bjerketorp et al., 2004;
Field and Smith, 1945). Xots B paHHel padoTe 1MoKa3aH BaXKHBIM BKJIAJ KOAryJjas3bl B IaTOTEHE3
cradunokokkoBbix mHpeknuii (Ekstedt and Yotis, 1960; Smith et al., 1947), Gonee mo3gHue
UCCIIEIOBAHMS C UCTIOIB30BAHUEM CITOCOOOB MOJIEKYJISIPHOM I€HETUKU MO3BOJISIFOT OCIIOPHTD 3TY
TOUYKY 3pEHHs, T.K. He HaONI0Janu BUPYJEHTHBIX (PEHOTHIIOB NPH HCIOIBb30BAHUM MOJeNeH
SHAOKapauTa, adcreccoB KOXku U Mactuta Ha Mbimax (Moreillon et al., 1995; Phonimdaeng et
al., 1990). bnaromapsi MOJY4YE€HHUIO HM30T€HHBIX BAapHAaHTOB S. aureus Newman, MOJHOCTHIO
BUPYJIEHTHOTO KimHH4Yeckoro n3ojsira (Duthie et al., 1952), B HacTOsIIEM ONMUCaHUU MTOKA3aHO,
YTO MyTaHTHI cOa (PAaKTUUECKU AEMOHCTPUPYIOT Ae(PeKThl BUPYJIEHTHOCTH B MOZEIISX JIETAIbHON
OaxTepueMuu u abcrecca MOYKH HAa MbImax. [1o onmbITy aBTOPOB HACTOALIErO M300peTeHws], S.
aureus 8325-4 He sABIAETCS MOJHOCTBIO BUPYJEHTHBIM, U MPEANOJArarOT, 4YTO C MOMOLIBIO
O4aroB MyTaLUi B 3TOM LITaMME MOXXHO U HE BBIABUTH Ae(eKThl BUPYJIEHTHOCTH in vivo. Kpome
TOTO, aHTHUTENA, HHAYLHpoBaHHbIe npoTuB Coa mimu vWbp, HapymaroT naroreHes MHGEKIui S.
aureus Newman 0 CTeneHu, oTpaxaroieii BiusHue neieunii reHoB. Coa u vWbp ydacTByroT B
oOpa3oBaHNM CTa(QUIOKOKKOBBIX a0CLECCOB M JIeTaJbHOH OakTepHeMUH, a TaKkKe MOTYT
(YHKLIMOHHPOBATH B KAUECTBE MPOTEKTHBHBIX AHTUTCHOB B CyOBETUHUYHBIX BAKLIMHAX.

[0137] bBuoxumuyeckue UCCIEHOBAHUS IOATBEPKIAOT OHOJOTUYECKOE 3HAYCHHE
anturen npotuB Coa m vWbp. CBs3bIBasCh C AaHTUICHOM M OJIOKHPYs €ro CBSI3BbIBAHHE C
(akTOpamMu  CBEPTBHIBAHMS, AHTUTENA TPENOTBpAINAOT oOpasoBaHue KomruiekcoB Coa-
npoTpoMOuH 1 vWbp-mipoTpoMOuH. B nccnenoBaHmusIx MacCMBHOTO NMEPEHOCa BbIIBJIEHA 3aIIUTA
SKCIIEPUMEHTAIBHBIX JKHBOTHBIX OT 00Opa3oBaHUsl CTA()HMIOKOKKOBBIX aOCIIECCOB M JIETabHON
uHpexnuu Onaromapst antutenam mnpotuB Coa u vWbp. Takum obpasom, Coa- u vWbp-
HEUTPaIU3yIOIIIe aHTUTENA IPUBOAAT K UMMYHHUTETY MPOTUB CTAPUIOKOKKOBOTO 3a00I€BaAHUS.

[0138] B Oonee paHHHMX HCCIENOBAaHUSIX MMOKa3aHAa HEOOXOAMMOCTH KOaryjasbl IJis
COMpOTHBJIEHUs! (haroruto3y B KpoBu (Smith et al., 1947), n aBTOpBI HaCTOALIETO N300PETEHUS
HaOmo1almM CXOXUN (PEHOTHIT B Cilyyae MyTaHTOB Acoa B 00pabOTaHHOH JIEMUPYIUHOM KPOBHU
mbimu (cMm. mpumep 3 Hike). T.xk. vVWbp nemonctpupyer Oonee BbICOKYIO adPuHHOCTD K
NPOTPOMOMHY YEeJOBEKa, YeM IPOTPOMOHMHY MBIIIH, MPEAINOJaraloT, YTO TO XK€ MOXKET ObITh

BEPHBIM U s BapuaHTtoB AvWbp B kpoBu denoseka. Kpome toro, skcnpeccust Coa u vWbp B
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ouyarax aOcCIeccoB, a TaKXkKe WX BBIPAKEHHOE pacHpefeieHne B  303UHOQHIBHOM
NICEBAOKAINCYJIbHOM OKpykeHnn (craduiokokkoBoe coobmectBo adcuecca (SAC)) wm
nepudepudeckoii GUOPHHOBON CTEHKE TO3BOJISIIOT IMPENNoyaraTb, YTO CEKPETHUPYEMbIe
KOaryJjiaspl y4acTBYIOT B Pa3BUTHU 3THUX O4YAroB. DTy TUIOTE3y TECTUPOBANH, U, (PaKTHUECKH,
MyTaHThl Acoa SIBJISIINCH Ae(EKTHBIMUA B OTHOLIEHUHU pa3BuTHs adbcueccoB. COOTBETCTBYIOLIHUI
Tect, OnokupoBanue (ynkumn Coa crnenupUIeCKUMH aHTUTENAMH, NPUBOIMI K TOMY XK€
s¢pdexry. Takum oOpa3om, MpeAnonararOT, 4TO CBepThIBaHNE (HUOPUHA SIBISIETCS] KDPUTHUYECKUM
COOBITHEM B Pa3BUTUHU CTA(PHUIOKOKKOBBIX aOCLECCOB, KOTOPOE MOXKHO AeNlaTh MHUIIEHBIO IS
pa3paboOTKM 3aIIMTHBIX BakLUMH. M3-3a2 UX MepeKphIBAlOLICNHCs (QYHKIMU B OTHOLICHUH
nporpomOuHa uenoBeka, u Coa, U VWDbp CUHTAIOT HCKIIOYUTEIBHBIMH KaHAMJATAMH JJIS
pa3pabOTKH BaKIUHBL.

J. Ipyrue ctagui0KOKKOBbIE AHTUT €HbI

[0139] HccnemoBaHusi  MOCHEAHUX  HECKOJBKUX  JECATHJIETUM  TIO3BOJIIIIA
UICHTH(QHUIUPOBATH SK30TOKCUHBI S. aureus, OEJIKH MOBEPXHOCTU U PETYJIATOPHBIE MOJIEKYJIBI B
KadecTBe BaXXHBIX (pakTopos BupyneHTHOcTH (Foster, 2005; Mazmanian et al., 2001; Novick,
2003). JIoCTUTHYT 3HAYUTEIBHBIN MPOrPecc B OTHOIIEHUH PETYJISLUN 3TUX reHoB. Hampumep,
CTa()UIIOKOKKH OCYIIECTBISIOT PETYJLSILHMI0 YHCICHHOCTH OaKTEepUH IOCPEACTBOM CEKPELUH
AyTOMHAYLHUPYIOMUX TENTHIOB, CBA3BIBAIOIINXCS C KOTHATHBIM PELIENTOPOM IPU MOPOTOBOM
KOHLIEHTPALMK, TakuM o0pa3oM, akTUBHUPYS peakuuu ¢ochopene U TPaHCKPHUIILUOHHYIO
aKTUBALIMIO MHOTUX TeHOB 3k30TokcuHOB (Novick, 2003). TlaroreHe3 cradmIOKOKKOBBIX
UHQEKIMi OCHOBaH Ha JTHUX (aKTOpax BHUPYJIEHTHOCTH (CEKPETHPYyeMble 3SK30TOKCHHBI,
SK30IOJICaXapuabl U aAre3uHbl IOBEPXHOCTH). Pa3paboTka CTa(UIOKOKKOBBIX BaKLIMH
3aTpyAHEHAa MHOTOTPaHHON MNPHPOJOH MEXaHW3MOB CTa(pUIOKOKKOBOH HHBa3HMU. XOpPOIIO
U3BECTHO, YTO JKHMBbIE ATTEHYHPOBAHHbIE MUKPOOPTAaHU3MBbI SIBJISIOTCSI BBICOKO3()(HEKTUBHBIMU
BAKL[THAMH, UMMYHHbIE OTBETBI, BbI3BAHHBIE TAKMMH BaKLMHAMH, 3a4aCTYI0 UMEIOT OOJbLIYIO
BEJIMYMHY U OOJIbLIYVIO JUIMTEIBHOCTb, Y€M IOJy4aeMble C TMOMOIIBI0 HEPETUTHLHUPYIOIIUXCSI
UMMyHOTeHOB. OTHUM U3 OOBSCHEHUH 3TOr0 MOXKET SIBJISTBCS TO, UTO YKUBBIE ATTEHYUPOBAHHbBIE
IITAMMbI BBI3BIBAIOT OTPaHMYEHHbIE MH(EKLUU B OPraHU3ME-XO3sIMHE U UMHUTHPYIOT PaHHUE
craguu npupogHOH wuHpekuuu. BapuaHThl OCyIIECTBIEHHs H300pPETEHUS OTHOCSTCS K
KOMITO3UIIUSIM U CrIoco0aMm, BKITIOYAOLINM BapUAHTHI TIOJHUIETITHIOB U TIENTHAOB SPA, a Takke
Apyrue WMMYHOT€HHbIE BHEKJETOYHbIC O€NKH, TMOJUNEeNTHABl W TenTuabl (BKIOUas
CeKpeTupyemMble Oenku U OeNKM TMOBEPXHOCTH KJIETKH WM TMENTHIbI) TPAMITOJIOKUTEIbHBIX
OakTepuil I UCIOJB30BAHUSI B YMEHBIIEHHH WH(EKIUH WM MMMYHU3ALUH MPOTUB Hee. B
KOHKPETHBIX BapHAHTaxX OCYLIECTBJIEHHUs OakTepuu sBisitoTcs Oakrepusmu Staphylococcus.
Breknetounble  Oenky, MONWUMENTHABI  WIM  TENTHUAbI  BKJIIOYAIOT, B  KayecTBe
HEOTPAaHMYHUBAIOIINUX MPUMEPOB, CEKPETUPYEMBbIE OeNKH 1 OeJIKH TMOBEPXHOCTH KJIETKH LIEJIEBBIX
OakTepuil.

[0140] ITatoren uenoseka S. aureus cekperupyeT EsxA n EsxB, nsa ESAT-6-mono0HbIxX
Oenka, uepe3 OakrepuanbHyro 00ojouky (Burts et al., 2005, BKJIIOYEHHBINI B HACTOsIIEE

onucaHue B kauecTBe CChUIKH). CTapUIOKOKKOBBIE €SXA M €sXB KiacTepu3yrTCsl C IIECTHIO
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APYTMMU T€HaMHU B TOpsiiKe TpaHCKpuniuu: esxA esaA essA esaB essB essC esaC esxB.
Coxkpainenus esa, ess U esx o3HadaroT cekpeunto ESAT-6 BcnomorarenbHyro, CUCTEMHYIO U
BHEKJIETOYHYIO, COOTBETCTBEHHO, B 3aBUCHMOCTH OT TOIO MIPAKOT JIU KOAUpYEMble Oenku
BCIIOMOTATeJIbHYIO0 (€sa) Wi TpsMyro (esS) posib B CEKpeLuH WJIA CeKpeTupyercsi (esx) BO
BHEKJIETOUHYIO cpeny. Bech kiactep n3 BOCbMHU I€HOB B HACTOSIIIEM ONMHCAHHH O0O3HAYAIOT KaK
kiacrep Ess. Bee u3 esxA, esxB, essA, essB u essC HeoOX0omuMbl AJisi CHHTE3a HIIH CEKPELUH
EsxA u EsxB. Myrtantsl, HeciocoOHble npoayuupoBath EsxA, EsxB u EssC, nemoHCcTpupyoT
nedexTsl B maroreHe3e adCLECCOB S. aureus y MbILIEH, YTO MO3BOJAET MPEAroiaraTh, 4To Ta
CHEeLMATM3UPOBAHHASl CUCTEMAa CEKPELUH MOXKET TMPEACTABIATh COOOH OOLIYI0 CTPaTerHto
OakTepuaapbHOrO maroreHesa y uejoBeka. Omnucana cekpenust He-WXG100 cyberpatoB ¢
nomotnbto mytu ESX-1 nst Heckonpkux antureHoB, Bkimtodast EspA, EspB, Rv3483c u Rv3615¢
(Fortune et al., 2005; MacGurn et al., 2005; McLaughlin et al., 2007; Xu et al., 2007). Taxxe
Noka3aHo, uTo anbrepHaTuBHbIN NMyTh ESX-5 mpusonut k cexpeunn WXG100 u vHe-WXG100
OenkoB B maToreHHbIX MuKoOakTepusix (Abdallah et al., 2007; Abdallah et al., 2006).

[0141] Ilyte Ess Staphylococcus aureus MOXHO paccMaTpuBaTb B Kade€CTBE MOAYJI
CeKpeLnH, CHA0)KEHHOTO CIEMUATU3UPOBAHHBIMU TPAHCIIOPTHBIMU KoMmmnoHeHTamu (Ess),
BcrioMoratenbHbIMU (pakTopamu (Esa) u korHataeMu cyOcTpaTamu cexpeunu (Esx). EssA, EssB
u EssC neoOxomums muist cekpeunu EsxA u EsxB. T k., kak nporaosupyrot, EssA, EssB u EssC
SIBJITIOTCSL  TPAHCMEMOpAHHbIMH ~ OelTkaMu, TMPeNrnojarardT, 4YTo OTH Oelnku 00pasyroT
cekperopHblii anmapar. Hekoropele M3 O€nKOB B KiacTepe T'€HOB €SS MOTYT AaKTHBHO
TPAHCIIOPTHPOBATH CEKPETUPYyEMBbIE CyOCTpaThl (IEHCTBYs B Ka4eCTBE MOTOPA), B TO BpeMs Kak
APyTUe MOTYT PEryJIHpOBaTh TPAHCHOPT (perynarop). MoKHO AOCTUraTh peryJisiiiy, B Ka4eCTBe
HEOTrPAHUYMBAOLINX MPUMEPOB, NMOCPEACTBOM TPAHCKPHUILMOHHBIX WM MOCTTPAHCIALIMOHHBIX
MEXaHU3MOB JJIsl CEKPETHPYEMbIX IOJIUIENTHIOB, COPTUPOBKU CHENU(PUUECKHX CyOCTpaToB B
OIpeNieIeHHble JIOKalMM (HarpuMep, BHEKJETOUHYIO Cpely WM KJIEeTKH-XO035ieBa) WIN
BPEMEHHOTO PeXKMMa COOBITU cekperun Bo BpeMsi nH(pekn. K HacToseMy BpeMeHU HEsICHO,
BCE JIU cekperupyemble Oenku Esx (QyHKIHMOHUPYIOT B Ka4eCTBE TOKCHHOB HIIH KOCBEHHO
y4acTBYIOT B IaTOT€HE3E.

[0142] CtadrIOKOKKH UCTIONB3YIOT OMOCPENOBAHHYIO OelTKaMU MOBEPXHOCTH aT€3HI0 K
KJIETKaM-XO035€BaM WJIM WHBA3HIO TKAHEH B Ka4eCTBE CTpaTeruu m30eraHuss IMMYHHOTO OTBETA.
Kpome Toro, S. aureus wucmonb3yer O€NKM NOBEPXHOCTb MJIsl CEKBECTPALMU JKeje3a U3
OpraHN3Ma-XO03siMHa BO BpeMsl MH(eKInU. BombIIMHCTBO GETKOB MOBEPXHOCTH, YYACTBYIOIIUX B
cTaUIIOKOKKOBOM TaToreHese, HecyT C-KOHLIEBbIE CUTHAJIBI COPTHPOBKH, T.€., OHU KOBAJIEHTHO
CBSI3aHBI C O0OJIOYKON KJIETOYHOM CTEHKH C IMOMOIIBIO copTa3bl. Kpome Toro, ctaguiiokoKKOBbIe
IITAMMBI, B KOTOPBIX OTCYTCTBYIOT T€HbI, HEOOXOOMMBIE ISl 3asKOPUBAHUS OENKOB
MIOBEPXHOCTH, T.€. copTasa A U B, IEMOHCTPUPYIOT 3HAUMUTENbHBIA Ae()EeKT BHUPYJIESHTHOCTH B
HECKOJIbKUX Pa3HbIX MOAeNsx 3aboneBaHuil Ha Mmbpimeid. Takum oOpa3oM, aHTUTEHbI OENKOB
NOBEPXHOCTH  MPEACTABISIFOT  COOOW  BaJMAMPOBAHHBIE LENM  JJIs1  BakUUHBL, T.K.
COOTBETCTBYIOLIME T'eHbl HEOOXOAMMBI AJIsl Pa3BUTHA CTA(pUIOKOKKOBOTO 3a00NI€BaHUS, U HX

MO>KHO HCHOJIb30BaTh B PA3JIMUHBIX BAPUAHTAX OCYLIECTBIEHHs n300peTeHus. CynepceMencTBo
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(dbepMeHTOB copTa3 MpencTaBisseT COOON IPaMIIOIOKUTENbHBIE TPAHCIENTHAA3BI, OTBEYAOLINE
3a 3aKOpUBaHUE OEIIKOB MOBEPXHOCTHU- (PAKTOPOB BUPYJIEHTHOCTH B NMENTHIOTIMKAHOBOM CJIO€
KJIeTouHOM creHku. Mnentuduimposans! 18e n3opopmel coprasbl Staphylococcus aureus, SrtA
u SrtB. Tlokazano, uro 3tu ¢epmentrl pacnosHaroT MotuB LPXTG B Oenkax-cyOcTpaTax.
Hzodopma SrtB, mo-Buammomy, BakHa AJIsi MPUCOEAMHEHUS T'€MOBOIO JKejie3a M rOMeocTasa
xKenesa, B TO BpeMs Kak wusopopma SrtA urpaer KpUTHUECKYIO pOJb B IATOreHe3e
I'PaMITIOJIOKUTENBbHBIX OAKTEPH MOCPENCTBOM MOAYJISALIUU CIIOCOOHOCTH OaKkTepUu K aaAre3uu K
TKaHSIM OPTraHHU3Ma-XO03sIMHA TMOCPEICTBOM KOBAJEHTHOI'O 3asKOPUBAHUS aJAT€3MHOB U JPYTUX
OenKOB B MENTHIOTIMKAHAX KJIETOUYHOW CTEHKH. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHUS
BapHUaHThI SPA, MPeNCTaBICHHbIE B HACTOALIEM OMMCAHUH. MOYKHO UCIIOIBb30BaTh B KOMOMHALIUH
¢ apyrumu ctaUIOKOKKOBbIMU Oejikamu, Takumu kak Oenku Coa, Eap, Ebh, Emp, EsaC, EsaB,
EsxA, EsxB, Hla, SdrC, SdrD, SdrE, IsdA, IsdB, CIfA, CIfB, IsdC, SasF, vWbp w/unu vWh.

[0143] Hexoropple acmeKThl H300PETEHHS BKJIIOYAIOT CIIOCOOBI W KOMIIO3HMLIUH,
OTHOCALINECS K OETKOBOMOJOOHBIM KOMITO3HLIMSM, BKIFOYAIOLTUM TOJHIIENTH/bI, TTEMTHbI FITH
HYKJICMHOBYIO KHCJIOTY, KOOUPYIOIIYIO BapHAaHThI SPA U Apyrue craduiOKOKKOBbIE aHTUI€HBI,
Takue Kak apyrue OeikH, TpaHcmopTupyemsle myteM Ess, nmm cyOctparsl copTta3el. Dtr Oenku
MO>KHO MOAU(DHUIHPOBATH MIOCPEACTBOM AENENH, HHCEPLIUU W/HITH 3aMEHBL.

[0144] IMomunentuasl EsX BKIFOYAIOT aMHUHOKHCIOTHYIO TMOCJIEAOBATEIBHOCTh OEIKOB
Esx u3 Oakrepuii poma Staphylococcus. ITocnenosarenpHocTh ESX MOXKET OBITH M3 KOHKPETHBIX
BUOB CTa()MIIOKOKKOB, TaKHX Kak Staphylococcus aureus, ¥ U3 KOHKPETHOTO IITaMMa, TaKOTrO
kak Newman. B HEKOTOpPbIX BapHaHTax OCYIIECTBJICHUsS TMOCIEAOBATENbHOCTh EsxA
npexncrasisier coboit SAV0282 n3 mramma MuS0 (sBnsromerocs ToW k€ aMHUHOKHCIOTHOMN
NIOCJIEIOBATENbHOCTBIO ANl Newman) U MOXET COOTBETCTBOBATH PErMCTPALIMOHHOMY HOMEPY
Genbank Q99WU4 (gi|68565539), Takum o0Opa3oM, BKJIIOYEHHOMY B KadeCTBE CChUIKH. B
APYTHX BapHaHTaX OCYLIECTBJIEHUs mocienoBareibHOcTh EsxB mpencrasnser coboit SAV0290
u3 mramMma MuS0 (sBisroLIerocss TOW >K€ aMHUHOKHCIOTHON IOCJIE€NOBATEIbHOCTBIO IS
Newman) W MOXET COOTBETCTBOBATh perucTpaunoHHomy Homepy Genbank Q99WT7
(gi|68565532), TakuMm 00pa3oM, BKJIIOUEHHOMY B KAa4eCTBE CCBUIKM. B JIOMOJHUTENbHBIX
BapHaHTaX OCYIIECTBJIEHUS MOXHO HCIOJb30BaTh JIPYrue MOJUMNENTUIbI, TPAHCIIOPTHPYEMbIE
nyteM Ess, mocienoBaTenbHOCTH KOTOPBIX MOXKET HUASHTU(PHUIHMPOBATH CHEHAINCT B 3TOH
00J1aCTH ¢ UCTIONIb30BAaHHEM 0a3 TAaHHBIX U PECYPCOB, TOCTYITHBIX B CETH HHTEPHET.

[0145] HonmunenTuasl-cyOCTpaThl COPTAa3bl BKIKOYAKOT, B KAYECTBE HEOIPAHMYHBAIOIINX
MPUMEPOB, AMUHOKHUCIIOTHYIO mocienoarebHocTh OenkoB SdrC, SdrD, SdrE, IsdA, IsdB, CIfA,
CIfB, IsdC wnu SasF u3 Gakrepuii poma Staphylococcus. IlocnenoBaTenbHOCTb MONUNENTHAA-
cyOcTpata copTa3bl MOXKET OBITh W3 KOHKPETHBIX BHIOB CTapUIOKOKKOB, TaKUX Kak
Staphylococcus aureus, ¥ HU3 KOHKPETHOro IITaMMa, Takoro kak Newman. B HekoTOpbIX
BapHaHTaX OCYIIECTBJIEHUs MocienoBaresbHocTh SArD nponcxonut u3 mramma N315 u moxer
COOTBETCTBOBaTh perucrpannoHHoMy Homepy Genbank NP 3737731 (gi|15926240),
BKJIFOUEHHOMY B KaueCTBE CCBUIKU. B Apyrux BapuaHTax OCYyIIECTBIEHHs MOCIEI0BATENBHOCTD

SdrE npoucxomgutr u3 mramma N315 u MOXET COOTBETCTBOBATH PErHCTPALMOHHOMY HOMEPY
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Genbank NP 373774.1 (gi|15926241), BkIOUeHHOMY B Ka4eCTBE CChUIKH. B npyrux BapmaHTax
ocymiecTBiieHUs1 mocienoBarenbHOCTh  IsdA  sBasiercs  SAV1130 w3 mramma  MuS0
(sABrsAOLIIETOCS TOM JK€ AMHUHOKMCJIOTHOM MOCJTENOBATENbHOCTBIO JUIsI Newman) U MOXKeT
COOTBETCTBOBaTh  perucrpannoHHoMy Homepy Genbank NP 371654.1 (gi1|15924120),
BKJIFOYEHHOMY B Ka4e€CTBE CChbUIKM. B Ipyrux BapuaHTax OCYIIECTBJIEHHUS MOCIEAO0BATENbHOCTD
IsdB sBnsercs SAV1129 u3 mramma MuS0 (sBisroimerocs TOH k€ aMHHOKHCIOTHOH
HIOCJIEIOBATENILHOCTBIO 11 Newman) U MOXKET COOTBETCTBOBATH PETMCTPALIMOHHOMY HOMEPY
Genbank NP 371653.1 (gi|15924119), BKIFOYEHHOMY B Ka4eCTBE CChUIKU. B TOMOJHUTEIBHBIX
BapPHUAHTAX OCYLIECTBJIECHHsS] MOJKHO HCIOJBb30BATh APYTHE IMOJUIENTUIBI, TPAHCIIOPTHPYEMBbIE
nyreM Ess win mnpoueccupyembie COpTa3oi, MOCIEIOBATENIbHOCTH KOTOPBIX  MOXKET
UICHTH(QHUIHUPOBATh CIELUAIUCT B 3TOH O0JACTH C MCIOJIb30BAaHHEM 0a3 JaHHBIX U PECYPCOB,
JOOCTYITHBIX B CETH UHTEPHET.

[0146] Ilpumepbl pa3iUYHBIX OENKOB, KOTOpPbIE MOXKHO HCIIOJNB30BaTh B KOHTEKCTE
HACTOSIIEr0 HM300peTeHHs, MOXKHO HAECHTH()HLIHPOBATh IOCPEACTBOM aHAJIN3a 3aIUCEH O
OakTepuambHBIX T€HOMax B 0a3aX MaHHBIX, BKJIIOYAs, B KA4eCTBE HEOTPAHUYHBAIOIIUX
npuMepoB, peructparpioHHsle Homepa NC 002951 (GI:57650036 u GenBank CP000046),
NC 002758 (GI:57634611 u GenBank BAO000017), NC 002745 (GIL:29165615 u GenBank
BA000018), NC 003923 (GI:21281729 u GenBank BA000033), NC 002952 (GIL:49482253 u
GenBank BX571856), NC_002953 (GIL:49484912 u GenBank BX571857), NC 007793
(GI:87125858 m GenBank CP000255), NC 007795 (GIL:87201381 u GenBank CP000253),
KaXIbI U3 KOTOPBIX BKIIFOUEH B HACTOSLIEE ONMUCAHNE B KAUECTBE CCHUIKU.

[0147] B pamkax uszoOpereHust tepmuH "Oemok" wiau "monumentun"' OTHOCUTCS K
MOJIEKYJIe, COIepIKallell 10 MEHbIIEH Mepe NeCATbh AMUHOKUCIOTHBIX OCTaTKOB. B HEKOTOpBIX
BApUAHTAX OCYLIECTBJICHUS HCIIOJAB3YIOT BEpCHIO OeNka MM IOJUIENTHAA TUKOTO THIIA,
OIHAKO, BO MHOTMX BapHaHTaX OCYLIECTBJICHHsS H300peTeHUs Ul JOCTMIKEHHs MMMYHHOIO
OTBETa MCIIOJIb3YIOT MOAU(PHUIIMPOBAHHBIN OeoK min nojmnentry. OnrcaHHbIE BbILIE TEPMHUHBI
MOJKHO HCIOJIb30BaHbl B3auMO3aMeHseMo. TepMuH "MoauduIHMpOBaHHBIA Oenok", WM
"Moau(pHUUUPOBAHHBIA MOMUMNENTHA", WU "BapuaHT" OTHOCUTCS K O€NKYy WM TOJHUIENTHIY,
XUMHYECKasi CTPYKTypa KOTOPOTO, B YACTHOCTH, €r0 aMHHOKHCIOTHAs IMOCJIEeIOBATEIbHOCTD,
U3MEHEHAa OTHOCHTENIBHO OeJKa WJIM MOJHIENTHIA AWKOro THUMAa. B HEKOTOpBIX BapHaHTax
OCYIIECTBIIEHHUs] MOAM(UIIMPOBAHHBIN/BapUaHT OejKa WM TMOJMIENTHAA UMEET MO MEHbLICH
Mepe OnHy MOAUDUIIMPOBAHHYI) aKTUBHOCTh WM (PYHKIHIO (C Y4ETOM TOTO, YTO OENKU WU
NOJIUMENTHIBI MOXET HWMETb MHOXKECTBO AaKTUBHOCTeW win ¢yHkiuil). B wactHOCTH,
MPEIOoNaraloT, 4YTO MOAU(DUIIMPOBAHHBIN/BAPUAHT Oejika WM MOJIUMENTHAA MOXKET OBITh
U3MEHEH B OTHOIIEGHHWH OJHON aKTHMBHOCTH WM (PYHKIMM TMPH COXPAHEHHH, B OCTAJIBbHOM,
AKTUBHOCTH WM (PYHKIIMU AUKOTO THIIA, TAKOH KaK IMMYHOT€HHOCTb.

[0148] B HekOTOpBIX BapHaHTaX OCYIIECTBJICHUs pa3Mep Oellka WM IOJHIENTUAA
(mukoro THma UM MOAMPULIMPOBAHHOTO) MOXKET COMEPXKAaTh, B KAUeCTBE HEOTPAHHMUYMBAIOIINX
npuMepos, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54,
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55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70,71, 72,73, 74,75, 76, 77,78, 79, 80,
81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 110, 120, 130, 140,
150, 160, 170, 180, 190, 200, 210, 220, 230, 240, 250, 275, 300, 325, 350, 375, 400, 425, 450,
475, 500, 525, 550, 575, 600, 625, 650, 675, 700, 725, 750, 775, 800, 825, 850, 875, 900, 925,
950, 975, 1000, 1100, 1200, 1300, 1400, 1500, 1750, 2000, 2250, 2500 wmu Ooiee
AMMHOKMCJIOT, BKJIFOYas JIIOOOH JAMama3oH, TIOJy4aeMbli W3 HHUX, WJIH IPOU3BOIHOE
COOTBETCTBYIOIEN aMHHOKHUCJIOTHON MOCIENOBATEIbHOCTH, ONMUCAHHON WJIM YHOMSIHYTOM B
HACTOSIIIIEM OMUCaHuK. [IpearmosararoT, YTO MOJHUMENTHIABl MOTYT OBITh MYyTAHTHBIMU B
pe3yJbTaTe YKOPOUEHHs, 4YTO JAejiaeT UX OoJjiee KOPOTKHMMH, YeM COOTBETCTBYHOINAs (opma
IMKOrO THIA, HO TAaKKE€ HX MOXKHO M3MEHSTb TMOCPEICTBOM CIIHSIHUS WM KOHBIOTALHH
NOCJIEIOBATEIbHOCTH TE€TEPOJIOTUYHOTO OeNka ¢ KOHKPeTHOH (QyHKuued (Hampumep, IS
TapreTHHTa WK JIOKAJTH3aLUH, JJIs TOBBILIEHHOW HMMYHOTEHHOCTH, JJIsl OYUCTKH H T.1I.).

[0149] B pamkax wu300peTeHHs TEPMHH "aMHUHO-MOJIEKYJa" OTHOCHTCS K JIFOOOM
AMHMHOKHCJIOTE, MPOM3BOAHOMY aMHUHOKHCIIOTHI MM MHMETHKY aMHHOKHCJIOTBI, H3BECTHOMY B
3TOM obsacT. B HEKOTOPBIX BapHaHTaX OCYLIECTBIEHHS OCTaTKH OEIKOBOMOAOOHOH MOJIEKYJIbI
SIBJIIIOTCST  TTOCJIEIOBATEIBbHBIMK, TPU 3TOM Kakas-Tu0O He-aMHHO-MOJIEKYJIa HE TMpPEepbIBAeT
NOCJIEIOBATENIbHOCTh  OCTATKOB aMHMHO-MOJIEKYJI. B Apyrux BapwaHTax OCYIIECTBIICHHUS
MOCJIEIOBATENIbHOCTh MOXKET COAepIKaThb OHY HIIM Oojiee He-aMHHO-MOJIEKYJ. B KOHKpeTHbIX
BApPUAHTAaX OCYILIECTBIEHHs IIOCIEI0BATEIbHOCT OCTATKOB OENKOBOMOMOOHOW MOJIEKYJIBI
MOJKET MPEPBIBATHCS OHON MM OoJiee He-aMIHO-MOJIEKYJIAMH.

[0150] Takum oOpa3oM, TepMHH "OenkoBOMoOAOOHas KOMIIO3ULMS"' —BKIIOYAET
MOCJIEIOBATEIbHOCTY  aMHUHO-MOJIEKYJI, COAEp>Kallue IO MeHblIed Mepe oxHy u3 20
PacIpOCTPAaHEHHBIX AMUHOKHUCIOT B MPUPOIHO CHUHTE3UPYIOLIMXCS OeNKaX WM MO MEHbIIeH
Mepe OHY MOAN(UIIMPOBAHHYIO WIIN HEOOBIYHYIO AMHHOKHUCIIOTY.

[0151] BenkoBomoaoOHbIE KOMIO3UIMKM MOXKHO MOJIY4aTh JIFOOBIM CITIOCOOOM, H3BECTHBIM
CIEIHAJIUCTaM B 3TOU 00JIACTH, BKJIFOYAst (1) SKCIIPECCHIO OENTKOB, MOJUNENTHIOB UK MENTHIOB
CTaHIAPTHBIMU CIIOCOOAMH  MOJIEKYJISIpHON Ouosioruu, (ii) BbigeNeHHe OeTKOBOMOIOOHBIX
COEAMHEHUI W3 TMPHUPOJHBIX HCTOYHUKOB WM (il1) XMMHUYECKHH CHHTE3 OeKOBOMOIOOHBIX
marepuanoB. HykieoTHaHbIE, a Takke OCJIKOBble, TMOJNUIENTHIHbIE W  MENTHIHBIE
MIOCJIEIOBATEIbHOCTH AJIsl PA3JIMYHBbIX [C€HOB OMUCAHBI PaHEe, U UX MOYKHO HANTH B M3BECTHBIX
KOMITBIOTEPH30BaHHbIX 0a3aX [OaHHbIX. TakuMH 0Oa3aMu JAaHHBIX SIBISIIOTCS Oa3bl JaHHBIX
Genbank u GenPept or National Center for Biotechnology Information (B cern mHTEpHET 1O
anpecy ncbi.nlm.nih.gov/). Kogupyromue o0iactu st 3TUX T€HOB MOKHO aMIUTH()UIHPOBATH
W/ 3KCIPECCUPOBATh CIMOCO0aMHM, MPEACTABICHHBIMU B HACTOSIILEM OMHCAHUU HJIH
W3BECTHBIMH CITEIIHAIIICTAM B 3TOH OOJIACTH.

[0152] BapuaHTbl aMHUHOKHCJIOTHOW IOCJENOBAaTENbHOCTH SpA, Koaryjgaz M ApPyrux
NOJIMIIENITUIOB 10 H300PETeHHI0O MOTYT TPENCTaBIsITh COOOH BapuUaHTbl C 3aMEHAMHU,
MHCEPLUSIMUA WM AeJeuusiMi. Bapuaius B monunenTuae no u300peTeHUI0 MOXKET 3aTparuBarh
1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50 unu Ooinee
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HECMEXKHBIX MJIM CMEXHBIX AMHHOKHCIOT MOJHUIENTHAA IO CPAaBHEHUIO C JUKUM THIIOM.
Bapuant MoxxeT copepxkaTb aMHHOKHUCIOTHYH) IOCJIENOBATENbHOCTb, SIBJISIIOIIYIOCS IO
MeHbluel Mepe Ha 50%, 60%, 70%, 80% unu 90%, BkIIOUast BCE 3HAUEHUs U TUAMA30HbI MEKIY
HUMH, HJIEHTHYHYIO JIOO0OW IOCIeNOBAaTENIbHOCTH, IIPEACTABIEHHON WM YIIOMSHYTOH B
HacrosimeM onucanuy, Harpumep, SEQ ID NO: 2-8 unu SEQ ID NO: 11-30. Bapuant moxer
BKIIIOUaTh 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 unu Gonee 3ameH
aMuHOKHUCHOT. [lonunenTua, npoueccupoBaHHBIN WM CEKpeTHpyeMblii myTeM Ess, unu npyrue
Oenku moBepxHOCTU (cM. Tabmuiy 1), wiu cyOCTparThl cOpTasbl JIIOOBIX BHIOB M IITAMMOB
CTaQUIOKOKKOB MPEIyCMOTPEHbl JUJIsl HUCIONb30BAHUS B KOMIIO3ULMSIX M CIOCO0ax,
MPECTaBICHHBIX B HACTOSLLIEM OMHUCAHUU.

[0153] B neneranMoHHBIX BapHaHTaX, KaK MPAaBHJIO, OTCYTCTBYeT OIWH WM Ooyee
OCTaTKOB HATHUBHOTO Oenka win Oenka AUKOro Tumna. Jleneruyu MOKHO MOJBEPraTh OTAEIbHbIE
OCTaTKH WJIM PSiA CMEKHBIX aMHHOKHCIOT. MOJHO BCTPaWBaTh CTOM-KOAOH (TIOCPENCTBOM
3aMEHbl WJIM WHCEPLHH) B KOIUPYIOIIYVIO MOCIENOBATEIBHOCTh HYKJICHHOBOW KHCIOTBI IS
NOJIy4eHUs] YKOpOoueHHoro Oenka. IHCepUMOHHBIE MYTaHTBI, KaK MPAaBHUJIO, BKJIOYAIOT
nobaByieHHe MaTeprasia B HEKOHLIEBYIO TOUKY MOJHMIIENTHAA. DTO MOXET BKIIFOYAaTh WHCEPLHIO
ogHOro wiu Ooyee OCTAaTKOB. Takke MOMKHO TMOJy4aTh KOHLEBbIE MPUCOCIMHEHUS,
o0o3HauaeMble Kak CIUTble Oenku. OTH CciauTble O€NKH BKJIIOYAIOT MYJIBTUMEpPBI HIIN
KOHKaTeMepbl OHOTO MK OoJiee MEeNTHIOB MK TOJUIIENTUOB, OMIUCAHHBIX WA YIIOMSHYTHIX B
HACTOSALIEM ONUCAHUU.

[0154] BapuaHTel ¢ 3aMeHaMu, Kak MPaBUJIO, COAEPKAT 3aMEHY OAHOW aMHHOKHCIIOTHI
APYroi B OMHOM MM OoJjiee ydacTkax B Oelke, U UX MOKHO KOHCTPYHUPOBAThb AJISI MOAYJISLIUU
OHOTO Wik 0OJiee CBOWCTB MOJHUIENTHAA C TMOTepell Apyrux (PyHKUUNA MM CBOWCTB wiu 0Oe3
Hee. 3aMeHbl MOTYT SBJIATBCS KOHCEPBATUBHBIMHU, T.€. OAHY AMHHOKHCJIOTY 3aMEHSIIOT
AMMHOKHCIIOTOH O cxoxel Gpopmoii u 3apsimoM. KoHcepBaTHBHbIE 3aMEHBI XOPOLIO U3BECTHBI B
STOW OONACTH M BKJOYAIOT, HANPUMEP, 3aMEHbI. ajJaHWHA CEPHUHOM, apTMHUHA JIM3UHOM,
acmaparmHa TIJIyTaMHHOM WJIM THCTUAMHOM, acraprara IJIyTaMaToM, LUCTEHMHAa CEPUHOM;
ryTaMUHA  aclaparuHoM, TIJyTaMaTa acrhapTaToM; TIJIMIMHA TMPOJIMHOM, THUCTHAWHA
acmapariHOM WJIM TIIyTaMHUHOM, M30JieHIMHA JIEHIMHOM WJIM BaJIMHOM, JIEWLIMHA BAJMHOM WU
U30JIEHIIMHOM; JIN3MHA aPTUHUHOM, METHOHHMHA JICHIIMHOM TN U30JICHIIMHOM, (heHMIaTaHuHA
TUPO3WHOM, JICHIITHOM HJIH METHOHHHOM, CEPHHA TPEOHUHOM, TPEOHHHA CEPUHOM; TpunTodaHa
TUPO3WHOM; THUPO3WHA TPUNTOPAHOM WK (PEHWIAJAHWHOM, M BaJHHA H3OJICHIIMHOM WIIN
JEWLMHOM. AJIBTEPHATHBHO, 3aMEHBI MOTYT SIBJSITbCS. HEKOHCEPBATUBHBIMU TAaKUM 00pa3oM, 4TO
5TO BIMsIET HAa (PYHKLUMIO HJIM aKTHBHOCTH mosmnentuaa. HexkoHCepBaTHBHBIE 3aMEHBI, Kak
MPaBWJIO, BKJIIOYAIOT 3aMEHY OCTaTKa OCTATKOM, SIBJISFOLIMMCSI XUMHYECKH HECXOXKUM, TaKyIO
KaK 3aMeHa MOJSIPHOW WM 3apsDKEeHHOM AMUHOKHUCIIOTBI HEMOJSIPHONM WM HE3apsKEHHOU
AMUHOKUCJIOTOH, 1 HA0OOPOT.

Tabmuna 10. ITpumepsl OeNKOB MOBEPXHOCTH LITAMMOB S. aureus.
SAV # SA# benoxk | MW | Mu50 N315 Newma | MRSA25 | MSSA476

nosepx | 2 n 2% *
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HOCTH

SAVOI11 | SA0107 | Spa 492 | 450 450 520 516 492
1
SAV250 | SA2291 | FnBPA | 1015 | 1038 1038 741 - 1015
3
SAV250 | SA2290 | FnBPB | 943 | 961 961 677 965 957
2
SAV081 | SA0742 | CIfA 946 | 935 989 933 1029 928
1
SAV263 | SA2423 | CIfB 907 | 877 877 913 873 905
0
Np Np Cna 1183 | - - - 1183 1183
SAV056 | SA0519 | SdrC 955 | 953 953 947 906 957
1
SAV056 | SA0520 | SdrD 1347 | 1385 1385 1315 - 1365
2
SAV056 | SA0521 | SdrE 1141 | 1141 1141 1166 1137 1141
3
Np Np Pls - - - - - -
SAV265 | SA2447 | SasA 2275 | 2271 2271 2271 1351 2275
4
SAV216 | SA1964 | SasB 686 | 2481 2481 2481 2222 685
0

SA1577 | SasC 2186 | 213 2186 2186 2189 2186
SAVO013 | SA0129 | SasD 241 | 241 241 241 221 241
4
SAV113 | SA0977 | SasE/Is | 350 | 350 350 350 354 350
0 dA
SAV264 | SA2439 | SasF 635 | 635 635 635 627 635
6
SAV249 SasG 1371 | 525 927 - - 1371
6
SAV002 | SA0022 | SasH 772 | - 772 772 786 786

3
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SAV173 | SA1552 | Sasl 895 | 891 891 891 534 895
1
SAV112 | SA0976 | Sasl)/Isd | 645 | 645 645 645 652 645
9 B
SA2381 | SasK 198 | 211 211 - - 197
Np SasL. - 232 - - - -
SAV113 | SA0978 | IsdC 227 | 227 227 227 227 227
1

[0155] bBenkm 1O U300pPETEHUIO MOTYT SIBJISITCS PEKOMOWHAHTHBIMH  MJIH
CHHTE3MPOBAHHBIMHU in Vitro. AJIbTEPHATUBHO, HEPEKOMOWHAHTHBIH WJIN PEKOMOMHAHTHBIN
Oenok MokeT OBITh BbIEeH U3 Oakrepuid. Takke MpeANoaaraoT, 4To OAKTEPUH, COAEpIKALIIE
TAKOH BapHaHT, MOXKHO HCIIOJIb30BAaTh B KOMITO3ULUSX U crocobax mo m3odpereHuro. Takum
00pa3oMm, OEJIOK MOKET He SIBJIATHCS BbIIEJICHHBIM.

[0156] TepmuH "(PyHKUHMOHATBHO 3KBHUBAJICHTHBIH KOMOH" HCHOJB3YIOT B HACTOSIIEM
OMUCAHUU JIJIs1 0003HAYEHHsI KOJOHOB, KOIUPYIOIIHUX TY K€ aMHHOKHCIIOTY, TAKUX KaK INECThb
KOJOHOB JJii apruHUHA WJIW CEepUHa, a TaKXXe OTHOCUTCA K KOJOHaM, KOAUPYIOLIUM
OHMOIOrNYeCKN SKBUBAIIEHTHBIE AMUHOKHCIIOTHI (cM. Tabnuiy 11, Huoke).

Tabmuua 11. Tabnuua KOOOHOB

AMMHOKHCJIOTBI Codons

AnaHuH Ala | A GCA GCC GCG GCU

[ucreun Cys |C UGC UGU

AcnaparuHoBasi KUCJIOTa Asp |D GAC GAU

I'myramuHoBas kucnora Glu |E GAA GAG

denunananuH Phe |F UuC UUU

Imuua Gly |G GGA GGC GGG GGU

Iuctuann His | H CAC CAU

Wzonenmnx Ile I AUA AUC AUU

JInzun Lys | K AAA AAG

B (S37100%13 Leu |L UUA UUG CUA CUC CUG CUU
Metnonun Met | M AUG

Acnaparus Asn | N AAC AAU

ITponuu Pro |P CCA CCCCCG CCU

I'myramun Gln |Q CAA CAG

ApruHuH Arg |R AGA AGG CGA CGC CGG CGU
Cepun Ser |S AGC AGU UCA UCC UCG UCU
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Tpeonun Thr [T ACA ACC ACG ACU
Banun Val |V GUA GUC GUG GUU
Tpunrodan Trp |W UGG

Tuposun Tyr Y UAC UAU

[0157] Takxke cnenyer MOHUMATb, YTO AMHUHOKHUCJIOTHBIE IOCIENOBATEIILHOCTH H
MOCJIEIOBATEIbHOCTH HYKJIEMHOBON KHCJIOTBI MOTYT BKJIFOYAThb JOIOJHUTEIbHBIE OCTAaTKH,
Takhie Kak naonojHuTenbHbie N- win C-KOHIEBble AMWUHOKHUCIOTHL, wiud S'- wim  3'-
MOCJIEIOBATEIBHOCTH, COOTBETCTBEHHO, W BCE PABHO, MO CYIIECTBY, SIBJSIThCS TaKWMH, Kak
MpUBENEHHbIE B OJHOW M3 TOCJENOBATENIbHOCTEH, MPEACTABICHHBIX B HACTOSIIEM OIMUCAHUH,
MIPH YCJIOBUH, YTO MOCJIEOBATEIbHOCTh COOTBETCTBYET YKA3aHHBIM BBILIE KPUTEPUSIM, BKITFOUAST
NoJJepKaHue OHOJIOTHYECKONW aKTUBHOCTH Oejika (HampuMmep, UMMYHOTE€HHOCTH), €CJIU pedb
uner o6 skcmpeccuu Oenka. JloOaBieHHE KOHIEBBIX IOC/IEAOBATEIbHOCTEH, B YaCTHOCTH,
UCTIOJIB3YIOT B OTHOIIEHUH MOCJIEAOBATEIbHOCTEH HYKIIEMHOBOUW KUCJIOTBI, KOTOPbBIE, HATIPUMED,
MOTYT BKJIFOYATh Pa3JINYHbIE HEKOAUPYIOIIHNE MOCIENOBATEIBHOCTH, (hiaHkupyomue 5'- wim 3'-
YaCTH KOAUPYIOIIeH 00acTH.

[0158] Manee mpuBeneHO OOCY:KAECHHE C YYETOM HM3MEHEHHUsS aMUHOKHCIOT Oenka s
MOJIyYeHHUs] BapUaHTa TOJUMNENTHAA WIM TenTuaa. Hampumep, HEKOTOpbIE aMUHOKHUCIIOTHI
MOKHO 3aMEHSITh JPYTMMH aMHHOKHCIIOTAMH B CTPYKType OejKa CO 3HAYUTENIbHON moTepeit
WHTEPAKTUBHONH CHOCOOHOCTH K CBSI3BIBAHHIO CO CTPYKTYpaMH, TaKHUMH KakK, HampuMep,
AHTUTEHCBS3BIBAIOIE OOJIACTH aHTHTEN WM YYaCTKH CBS3bIBAHMS Ha MOJIEKyJax cybcrpara,
win Oe3 Hee. T.k. OHa sBIAETCA UHTEPAKTHUBHON CIIOCOOHOCTBIO W TPUPONOH Oenka,
onpexaesomel PyHKIHOHAIBHYIO aKTUBHOCTD 3TOTO OeJika, HEKOTOPbIe 3aMEHbl AMHHOKHCIIOT
MO’KHO OCYIIECTBJISATh B MOCJIEAOBATEILHOCTH O€jika M ero OCHOBOIOJIAraroiiell KOAUPYIOLIeH
nocienosarenbHoctd JIHK M, HeCMOTpst Ha 3TO, MOJydaTh OEJIOK C JKENaeMbIMH CBOHCTBAMHU.
Taxum 00pa3om, aBTOPbI HACTOSIIETO U300PETEHHUs MPEATONATAOT, YTO B MOCIEIOBATEIbHOCTSIX
JIHK reHOB MOKHO OCYIIECTBIISITh PA3JIUYHbIE H3MEHEHHSI.

[0159] IIpenmonararoT, 4TO KOMITO3ULIUSIX MO HU300OPETEHUIO €CTh OT MPUOIHM3UTENHHO
0,001 mMr mo mpubmusurenpHo 10 Mr obuiero momumnenTuaa, nentuaa W/wiu Oelka Ha MIL
KonuenTtpauust 6eka B KOMIO3UIIMH MOKET COCTABJISTh MPUOJU3UTENBHO, O MEHbINEH Mepe
npuOIM3UTENbHO WK 1o Oonbieli Mepe npubdbnusureasHo 0,001, 0,010, 0,050, 0,1, 0,2, 0,3, 0,4,
0,5, 0,6, 0,7, 0.8, 0,9, 1,0, 1,5, 2,0, 2,5, 3,0, 3,5, 4,0, 4,5, 5,0, 5,5, 6,0, 6,5, 7,0, 7.5, 8,0, 8,5, 9,0,
9,5, 10,0 mr/mn unm Oonee (BKJIrOYasi JFOOOH Muamna3oH, MOJy4YaeMbld W3 3TUX 3HadyeHui). M3
HUX, NPUONM3UTENHFHO, IO MEHbIIEH Mepe, NPUONU3UTENPHO WM TO Oonbluell Mepe
npubmmsutensro 1, 2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50,
51,52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71,72, 73,74, 75, 76,
77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100%

MOJKET MPEACTaBIsATh COOOW BapuaHT SPA WM Koaryjiady, U MX MOXHO HCIOJb30BaTh B
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KOMOWHALIMY C APYTMMH MENTHIAMH WIN MMOJUNENTUAAMH, TAKUMHU KakK Apyrue OakTepraibHbIe
NENTUb! 1/UIH aHTUT€HBI.

[0160] Hacrosimee u3zoOpeTeHHe BKIIOYAET BBEACHHE BAPHAHTOB TMOJHIEITUIOB WJIH
nentuaoB  SpA A OCYIIECTBIEHHS] NPOPUIAKTHUECKOW Tepanmuu WIH  JOCTHIKEHHS
TepaneBTHIecKoro 3¢ ¢ exra NpoTHB pa3BUTHs 3a00JI€BAHUS WIIN COCTOSIHUSA, ACCOLIMMPOBAHHOTO
¢ nHpexnueit cTah IIIOKOKKOBOTO NATOTeHA.

[0161] B HekoTOpBIX acrekTax KOMOMHALMH CTAQUIOKOKKOBBIX AaHTUT'€HOB UCIIOJIB3YIOT
B TOJY4Y€HUH HMMMYHOT€HHOW KOMIIO3ULMH, SBJBIOLIEHCS S(PQEKTUBHOW B JICYEHUU WIIH
npodunaktuke craduiokokkoBoil nHpekunnu. CTaduIOKOKKOBbIE MHPEKLIUH MPOTPECCUPYIOT
Yyepe3 HeCKOJIbKO pasHbIX cranuit. Hanpumep, cTad)MIOKOKKOBBIH KH3HEHHBIH LUK BKIIOYAET
KOMMEHCAJIbHYIO0 KOJIOHH3AIMIO, MHULUALMI0 WHPEKIUH MOCPEICTBOM JOCTHXKEHHS CMEKHBIX
TKaHE! WM KPOBOTOKA, W/ aHa3POOHOrO pasMHOXKEHUs B KPOBU. B3ammopeilcTeue Mexmy
JeTepMUHAHTAMH BHUPYJEHTHOCTH S. aureus U MeXaHW3MaMHu 3allUTbl OpPraHU3Ma-XO03sHMHA
MOJKET BBbI3BIBATH OCJIOKHEHHsI, TaKH€ Kak O3HIOKapAHUT, oOpa3oBaHHWE METaCTATHYECKUX
abCLlecCOB M CENTUYECKHH CHUHIAPOM. Pa3nudHble MOJEKYJIbl Ha MOBEPXHOCTH OaKTepUH
BKJIFOUAIOTCSl HA PA3HBIX CTAAMAX MH(PEKIHOHHOrO UK. KOMOMHAIINN HEKOTOPBIX AHTUT€HOB
MOTyT BbI3bIBATH HMMMYHHBIH  OTBET, 3aUMINAIOLIMI [POTUB  MHOXKECTBA  CTaaAMM
cTaUIOKOKKOBOH HHPpeKun. IPPEeKTUBHOCTP HMMMYHHOTO OTBETA MOXKHO H3MEpSTh B
aHaJIN3aX Ha MOJEJISIX Ha KMBOTHBIX W/WIIM C UCIIOJIb30BAHUEM aHAJIHM3a ONCOHO(AronuTosa.

K. HonunenTuabl U noJiy4eHne MOJUNENTHAOB

[0162] Hacrosituee n3o0peTeHrne OTHOCUTCS K MOJIUIIENITHAAM, MEeNTHAAM U OelkaM U UX
UMMYHOT€HHBbIM (parMeHTaM JJIs1 UCHOJBb30BAHUS B PA3JIMYHBIX BAPHAHTaX OCYLIECTBIIEHUS
HacTosiero n3ooperenusi. Hanpumep, KOHKPETHbIE MOJUIENTHABI AHATU3UPYIOT HA UMMYHHBIH
OTBET WJIM HCHOJB3YIOT Ul BbI3bIBAHMS MMMYHHOIO OTBeTa. B KOHKPETHBIX BapHaHTax
OCYLIECTBJICHHs BCe OENKH M0 N300PETeHNIO X YacTh TaK)Ke MOXKHO CHHTE3UPOBATh B PACTBOPE
WIA Ha TBEPIOHW TMOIOKKE OOLIENPUHATHIME CcriocobaMu. PasmudHble aBTOMATHUECKHUE
CHHTE3aTOPbl KOMMEPYECKU IOCTYIHBI, M MX MOXHO HCIOJb30BaTh M3BECTHBIMU CIOCOOAMH.
Cwm., Hanmpumep, Stewart and Young, (1984); Tam et al., (1983); Merrifield, (1986); u Barany
and Merrifield (1979), xaxnplii U3 KOTOPBIX BKJIOYEH B HACTOSINEE OINMUCAHHUE B KA4YECTBE
CCBLJIKH.

[0163] AnpTepHATUBHO, MOXKHO HCIOJIb30BATh TEXHOJIOTHIO pekomOuHanTHbIX JIHK, roe
HYKJICOTHJIHYIO TOCJIEOBATEIbHOCTh, KOJUPYIOIIYIO MENTH MO0 W300PETEHHI0, BCTPAUBAIOT B
SKCIIPECCUPYIOIUN BEKTOP, TPAHCPOPMHUPYIOT WM TPAHCPHUUUPYIOT B COOTBETCTBYIOLIYIO
KJIETKY-XO035IMHa U KYJIbTUBUPYIOT B YCIOBUSX, MOAXOASIINX JIJIs1 SKCIIPECCUU.

[0164] OguH W3 BapUAHTOB OCYIIECTBIIEHUS W300PETEHHs BKJIOYAET HCIOJb30BAHHE
NepeHoca TeHOB B KJIETKH, BKJIIOYAas MUKPOOPTaHHU3MBI, JJISI MPOXYKIMH W/WUIH TPE3EHTALNH
MOJIMNENTUIOB WIM NMENTUAOB. I'eH i1 MHTepecyIOLero MOJUNeNTHAa WIH MEeNTHAA MOXKHO
NEPEHOCUTh B MOAXOJALINE KJIETKU-XO035i€Ba C IMOCIEAYIOLUM KYyJbTUBUPOBAHUEM KIIETOK B
NOAXONALINX yCNOBUsX. llojydyeHne peKOMOMHAHTHBIX OSKCIPECCUPYIOIIUX BEKTOPOB H

BKJIFOUC€HHBIX B HUX J3JICMCHTOB XOpPOLHO HU3BCCTHO B 3TOM 00JlaCTH U B KpaTKOM H3JIOXKCHHUU
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NPUBEACHO B HACTOSINEM OIMCAHWU. AJIbTEPHATUBHO, NOJYyYaeMblii OEJIOK MOXKET SIBISITHCS
SHAOT€HHBIM O€JIKOM, B HOPME€ CUHTE3UPYEMBIM KJIETKOH, KOTOPBIHA BBIIEIAIOT U OYHIIAOT.

[0165] B npyrom BapuaHTE OCYIIECTBJIEHHS HACTOSIIErO HU300pPETEHHs HCIIONB3YIOT
ayTOJIOTHYHBbIE JUHUM B-1MM(pOIUTOB, TpaHCPHUIMPYEMBIX C HCIIOJIB30BAHHEM BUPYCHOTO
BEKTOPA, SKCIPECCUPYIOLIEr0 MMMYHOT€HHBIH MPOAYKT, 1 Ooyiee KOHKPETHO, OeIOK, UMEOLINH
UMMYHOT€HHYIO aKTUBHOCTb. Jlpyrue HeOorpaHW4MBarOLINe NPUMEPbl JUHUN KJIETOK-XO035€B
MJIEKONIUTAKOLUX BKIOYAIOT kieTku Vero u Hela, npyrue nuauu B- u T-knerok, Takue kak
CEM, 721.221, H9, Jurkat, Raji, a Take JUHUHU KJIETOK STUYHHKA KUTAHCKOTO XOMSIKA, KJIETKH
W138, BHK, COS-7, 293, HepG2, 3T3, RIN u MDCK. Kpome Toro, MOHO BBIOUPATh IITAMM
KJIETKH-XO35MHA, MOAYJHPYIOMINA SKCIPECCUI0 BCTPOSHHBIX IOCJIENOBATEIbHOCTEH — HIIH
MOIU(GHUIMPYIOIIMA W TMPOLECCUPYIOLIMA MPOAYKT TeHa KemaeMbiM obOpa3som. Takwue
MomuduKkamu (HampuMep, DIUKO3WIMPOBAHUE) M MPOLECCHHT (HANMpUMep, pacIleIUIeHue)
OENKOBBIX MPOIYKTOB MOTYT OBbITh BaKHBI Uit (QPyHKIMH Oenka. Pa3inuyHble KIETKH-XO035€Ba
UMEIOT XapaKTepHble W CrHeUU(PUYIECKHe MEXaHH3Mbl MOCTTPAHCISILHOHHOIO MpPOLECCHHTa H
momudukarmu OenkoB. COOTBETCTBYIOLIME JHHMM KIETOK WM CHCTEMBI XO35I€B MOXKHO
BbIOMpaTh IJIsi OOeCreYeHus] MPAaBUIbHOW MOMU(UKAIMA W TPOLECCHHra SKCIPECCHPYEMOTO
qyKEepPOIHOTO OemKa.

[0166] MOXHO UCMOJB30BATH pPAN CHUCTEM CEJNEKLWU, BKJIIOYAas, B KA4eCTBE
HEOTPAaHMYHUBAIOIIUX TMPUMEPOB, TeHbl TUMHIWHKKMHA3pl HSV, rumokcaHTUH-TyaHUH-
docdopudozuntpanchepassl u aneHuH-pochopudosunrpancdepassl B tk, hgprt' wim aprt
KJIETKaX, COOTBETCTBEHHO. KpoMe TOro, B KauecTBe OCHOBBI CEJEKLIUU MOXXHO HCIIOJIb30BaTh
PE3UCTEHTHOCTb K aHTuMetaboauram: s dhir, mpuaaromero pe3sucTeHTHOCTh K TPUMETOIIPUMY
U MEeTOTpeKcary, gpt, NPUAAOLIET0 PE3UCTEHTHOCTb K MUKO(PEHONOBOH KHCIIOTE, Neo,
NPUIAIOIEr0  PEe3UCTEHTHOCTh K  amuHormukosuny G418, wu  hygro, mnpuparomero
PE3UCTEHTHOCTb K TUTPOMULIUHY.

[0167] KneTku >KMBOTHBIX MOKHO BBIPAIIMBATH in Vitro B ABYX pPEXHUMax. B BHUAE
HE3aBUCSLIUX OT 3asKOPUBAHMS KJIETOK, PACTYIIUX B CYCIIEH3UU MO BCEMY OOBEMY KYJBTYpPBI,
WIA B BHUJAE 3aBUCSINUX OT 3asKOPUBAHMS KIIETOK, KOTOPbIM TpeOyeTCsl MPHUKpPEIICHHEe K
TBEPIOMY CYOCTpaTy Ui UX Pa3MHOXKEHUS (T.€. THIT POCTa KJIETOK B MOHOCJIOE).

[0168] He3aBucALMX OT 3asIKOPUBAaHUS WM CYCIIEH3UOHHBIE KYJIbTYPhI U3 HEIIPEPhIBHBIX
YCTOMUYUBBIX JIMHUHA KJIETOK SBJSIIOTCS HauOojee IIMPOKO HCIONb3YeMbIMH CPEICTBAMHU
KPymHOMacIiiTabHOTO  TMPOM3BOIACTBA  KJIETOK M KJIETOYHBIX  NponaykTtoB.  OpHAaKo,
KYJIbTUBHPYEMbI€ B CYCIIEH3WH KJIETKH HMEIOT OrpPaHHYEeHHs, TAaKU€ KaK KaHLEPOTeHHBIH
noTeHmai u 6oee HU3Kasi MPOAYKLHUS OCJIKOB, YeM a/ire3UBHBIE KIIETKH.

[0169] Ecnu 6enok KOHKPETHO YIOMSHYT B HACTOSIIEM ONHCAHHH, MPENIOYTHTENBHO,
3TO TPEACTABISET COOOM CCBUIKY HA HATUBHBIA WM PEKOMOMHAHTHBIN O€JOK WM,
HeoOs13aTeNbHO, OENIOK, B KOTOPOM yJajieHa Kakasi-TuOO CUTHAJbHAs IOCIIENOBATENbHOCTD.
benok MOXHO BBIIENATH HEMOCPENCTBEHHO U3 IITaMMa CTa(MIIOKOKKA WJIM IOJNy4aTh
cnocobamu pexomOuHantHoi JIHK. MMMyHOreHHele ¢parmMeHThl O€flKa MOKHO BKJFOYATh B

UMMYHOT€HHYIO KOMITO3ULMIO 10 M300peTeHHo. OHU SBISAIOTCA (pparMeHTaMH, COAEpP KalUMU
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no Menbuier Mepe 10 amuHokuciaor, 20 amuHokucnor, 30 amuHOKUCIOT, 40 aMuHOKUCHOT, S0
aMuHOKHUCIOT uiau 100 aMMHOKUCIIOT, BKJIKOYAas BCE 3HAYEHMs] U JUANA30Hbl MEXAYy HUMH,
B3SITHIX MOCJIEIOBATENBHO U3 aMUHOKUCIIOTHOH nocienoBarenpHocTy Oenka. Kpome Toro, Takue
UMMYHOT€HHbIE (ParMEeHTBhl SIBJSIFOTCS HMMYHOJIOTMYECKH PEAKTHBHBIMU B OTHOLICHUH
aHTUTEN, 00Pa30BABIIMXCSI TPOTHB CTA(UIOKOKKOBBIX O€JIKOB, WJIM aHTUTEN, 0Opa30BABILINXCS B
pesynbTaTe  HMHQEKIUH  MIIEKOINUTAIOLIEro-X035uHa  CTaUIOKOKKaMu. VIMMyHOTreHHbIe
¢dparMeHThl Takke BKIIOYAIOT (PparMeHThI, KOTOpble NMpU BBeneHUH B 3(dexkTuBHON noze (B
OTHENIbHOCTH WJIM B BUJAE TANTEeHAa, CBSI3AHHOTO C HOCUTENIEM) BbI3BIBAIOT MPOTEKTUBHBIA WU
TEpaNeBTHUECKUH HMMMYHHBIH OTBET MNPOTUB CTA(QUIOKOKKOBOW HWH(EKIMH, B HEKOTOPBIX
acrekTax OH 3amuimaer oT uHpekmuu S. aureus w/miu S. epidermidis. Takoii HIMMyHOTE€HHBIN
(bparMeHT MOXKET BKJIIOYaTh, HAPUMeEp, OEJIOK, B KOTOPOM OTCYTCTBYeT N-KOHILEBast JHIEPHAs
MOCJIEIOBATEIBHOCTD, U/WJIH TPAaHCMEMOpPaHHbIH qoMeH, u/nin C-KOHIIeBOW SIKOPHBIN qoMeH. B
NPEATIOYTUTENIbHOM aCMeKTe HMMYHOT€HHBIH (parMeHT 1o H300pPETeHUI0 COMEPIXKHT, I10
CYLIECTBY, BEChb BHEKJICTOYHBIH JOMEH Oenka, wWMeomuid 1o MeHbinedr wMepe 80%
UJEHTUYHOCTH, N0 MeHblel Mepe 85% uaeHTuyHOCTH, IO MeHblel Mepe 90% HAeHTUYHOCTH,
1o MeHblieil Mmepe 95% HAEHTUYHOCTH WM 1O MeHblel Mepe 97-99% NAeHTUYHOCTH, BKIOYast
BCE 3HAUEHUS W JHANa30Hbl MEXIy HHMH, B OTHOIIGHHH BBIOPAHHOTO CErMEHTa
MOCJIEI0BATENbHOCTH  MOJIUIENTHAA, MPEACTABICHHOTO MM YIOMSHYTOTO B HACTOSIIEM
OTMCaHUU.

[0170] B MMMyHOr€HHBI KOMITO3ULIMM IO H300PETEHHMIO TAK)KE BKIFOYAIOT CIIHTHIC
Oenky, COCTOAILIME W3 OAHOrO Wiu Oosee CTAPUIOKOKKOBBIX OE€NKOB WJIM HMMMYHOTE€HHBIX
¢bparMeHTOB  CTapUIOKOKKOBBIX OenkoB. Takwe ciuTble O€NKM MOXHO  IOJy4YaTh
PEKOMOMHAHTHO, U OHM MOTYT COAEPKaThb OJHY 4acTb MO MeHbined mepe 1, 2, 3, 4, 5 unu 6
CTapMIOKOKKOBBIX OEJIKOB MJIM CETMEHTOB. AJIbTEPHATHBHO, CIIUTBIH OEIOK MOXET COIepKaTh
MHOXKECTBO 4acTeil mo MeHsliel mepe 1, 2, 3, 4 wm 5 cragmiiokoKkoBbIX 0enkoB. B HUX MOXKHO
KOMOMHHUPOBATh pa3Hble CTAQHIOKOKKOBBIE O€JIKU W/WIM TOBTOPSTH TOT K€ OENOK, WIIN
¢parmeHT Oenka, WIM UMMYHOTE€HHbIE (pparMeHThl B OMHOM Oenke (0Opasyrolire MyJIbTHUMEp
WIN KOHKaTeMep). AJIbTEPHATUBHO, HACTOsIIEe HM300pETeHHE TaK)Ke BKJIIOYAET OTIENbHbIC
cnuThle OenKu M3 CTaQHIOKOKKOBBIX OEJIKOB MJIM UX HMMYHOTEHHBIX ()ParMeHTOB, B BHJIE
CIUTOro OeJika € TeTEePOJIOTMYHBIMH IOCIEAOBATEIbHOCTSIMK, TAaKUMH KaK HCTOYHUK T-
KJIETOYHBIX S3IMUTONOB WMJIM METOK Ui OYHCTKH, HampuMmep: P-rajakTo3upaasa, TIyTaTHOH-S-
TpaHcdepasa, 3enenblii payopecuenTHbid 0enok (GFP), smuronHeie meTku, Takue kak FLAG,
MYC-METKa, MOJIMTHCTUANH WM O€NKH BHUPYCHOH IMOBEPXHOCTH, TaKHe KaK TeMarrJIIOTHHUH
BUpYyCa TPUIIA, UK OaKTepuaibHbIe OeJIKHU, TAKUe KaK CTOJOHSYHbIN aHATOKCUH, TU(DTEPUNHBIN
aHatokcuH uiau CRM197.

I1. HyksiienHOBbIE KHCJIOTBI

[0171] B HeKOTOpbIX BapHUaHTaX OCYINECTBJIECHUS HACTOsAINEE U300pETeHHe OTHOCUTCS K
PEKOMOMHAHTHBIM TOJUHYKJICOTHIAM, KOIUPYIOIIMM O€JNKH, TMOJMIENTHIbL, MENTHIbI IO

n300peTeHn0. BKIIFOUeHbI OCIen0BaTEIbHOCTH HYKJIEMHOBOW KUCIIOTHI 1t SpA, Koaryjias u
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APyrux OakTepUaNbHBIX OEJKOB, BCE U3 KOTOPBIX BKJIIOUEHB! B HACTOSIIEE ONMMCAHUE B KAYECTBE
CCBUJIKH, M UX MOKHO HCIIOJIb30BaTh AJI MOJNyUEHUs] IENTU0B WU MOJUNENTUIOB.

[0172] B pamkax wu300peTeHus: TEPMHUH '"TOJUHYKJICOTHHI" OTHOCHUTCS K MOJIEKYJe
HYKJIEMHOBOW KHCJIOTBI, SIBJISIFOINEHCS pPEKOMOWHAHTHON WM BBIJENEHHOH U3 TOTAJBbHOM
T€HOMHOW HYKJIEMHOBON KHCJIOTHL. TepMuUH "MOIMHYKJIEOTHA" BKIKOYAET OJUTOHYKJIEOTUIBI
(HykJIemHOBBIE KUCIOTHI JUMHOH 100 OCTaTKOB MM MeHee), PEKOMOWHAHTHbBIE BEKTOPBI,
BKJIIOYAs, HampuMep, IUIa3MUABL, KOCMHIbL, (aru, BUPYChl U T.I. B HEKOTOpPBIX acmekrax
MOJINHYKJIEOTH/IbI BKJIFOUAIOT PETYJSITOPHBIE TIOCIEN0BATENbHOCTH, BbIICJICHHBIE, 110 CYLECTBY,
U3 MPUPOIHBIX T'€HOB, WK OEJIOK-KOIUPYIOIINE MOCIeNOBATeIbHOCTH. [TONMHYKICOTHIBI MOTYT
SIBJIITHCSI OTHOLIETIOUEYHBIMU (KOJUPYIOIUMH MM aHTHCMBICJIOBBIMH) WJIH JIBYXLIEOYEUHBIMU
u moryT npeacrasiath codoit PHK, JIHK (renomuyto, k/IHK miam CHHTETHUYECKYIO), X aHAJIOTH
Wi #uX KoMOuMHammio. B  TNONMHYKJIEOTHIE MOTYT TNPUCYTCTBOBATh, HEOOS3aTEIBHO,
JOTIOJTHUTENIbHbIE KOAUPYIOLME WM HEKOAUPYIOIIHE OCIe10BATENbHOCTH.

[0173] B cBsi3u ¢ 3TiM, TepMuH "TeH", "monuHykiaeoTun" uiam "HyKJI€UWHOBas Kucjaora"
UCTIONB3YIOT JJIs1 00O3HAYEHUsT HYKJIEMHOBOM KHUCIOTHI, KOAUPYIOIIEH OENOK, MONUNENTH A I
nenTuz (BKIF0Yast JTI0ObIe MOCIe0BATENbHOCTH, HEOOXOAMMBIE JUIsl TPABUIIBHON TPAHCKPHUIILINY,
NOCTTPAHCISIUOHHON Moau(dUKauuy WK jJokanusamu). Kak Oyaer moOHATHO crenuaincTaM B
3TOW OOJNACTH, 3TOT TEPMHUH BKJIOYAE€T I'€HOMHBIE MOCJIENOBATENIBHOCTH, SKCIPECCUPYIOIINE
kacceTsl, nocaenosaTenbHocTy KJIHK 1 MeHblIne CKOHCTpYHPOBAaHHbBIE CETMEHThI HYKJIEMHOBOM
KHUCJIOTBI, WJIM MX MOJKHO aJalTHPOBaTh Ui SKCIIPECCHU OENKOB, MOJHIIENTHIOB, JTOMEHOB,
NENTUIOB, CIUTBIX O€JIKOB U MyTaHTOB. HykJienHOBast KMCIOTa, KOAUPYIOIIAsi BECh MOJIUIENTH
WIHM €r0 4acTh, MOXET COAEpPKaTb CMEXHYIO IOCJIEeI0BATENbHOCTh HYKJIEUMHOBON KUCIOTHI U3:
10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210,
220, 230, 240, 250, 260, 270, 280, 290, 300, 310, 320, 330, 340, 350, 360, 370, 380, 390, 400,
410, 420, 430, 440, 441, 450, 460, 470, 480, 490, 500, 510, 520, 530, 540, 550, 560, 570, 580,
590, 600, 610, 620, 630, 640, 650, 660, 670, 680, 690, 700, 710, 720, 730, 740, 750, 760, 770,
780, 790, 800, 810, 820, 830, 840, 850, 860, 870, 880, 890, 900, 910, 920, 930, 940, 950, 960,
970, 980, 990, 1000, 1010, 1020, 1030, 1040, 1050, 1060, 1070, 1080, 1090, 1095, 1100, 1500,
2000, 2500, 3000, 3500, 4000, 4500, 5000, 5500, 6000, 6500, 7000, 7500, 8000, 9000, 10000
win Oojiee HYKJIEOTHIOB, HYKJIEO3WIOB WM Map OCHOBAHMH, BKJIOYAas BCE 3HAYCHUS H
IUara3oHbl MEKAY HUMH, TIOJUHYKIEOTHAA, KOITUPYIOIIEro OAHY MM 00Jiee aMUHOKHCIOTHBIX
MOCJIEI0BATENbHOCTEN, MPEACTABIEHHBIX MM YIMOMSHYTBIX B HACTOsIIEM OMHCaHuU. Taxxke
NPEAIONaraloT, 4YTO KOHKPETHBIM MOJUMENTHA MOXKET KOAUPOBAaTbCA HYKJIEHHOBBIMU
KHCJIOTAMH, COZAEpXKAllMMU BAapUaHThI, HMEIOIINEe HEMHOrO pas3Hble I0CJIeI0BaTENbHOCTH
HYKJIEMHOBOM KUCJIOTBI, HO, HECMOTPsI Ha 3TO, KOAMPYIOILUE TOT K€ UJIH, IO CYIECTBY, CXOXHM
oenok (cm. Tabmuiy 11 BbIIe).

[0174] B KOHKpEeTHBIX BapUaHTaX OCYLIECTBIEHUs] H300pPETEHHE OTHOCUTCS K
BBIJIEJIEHHBIM CETMEHTaM HYKJIEWHOBOW KHCJIOTHI U PEKOMOMHAHTHBIM BEKTOPAM, BKIIFOUAOLIIM
MOCJIEI0BATENbHOCTH HYKJIEMHOBONW KHCJIOTBI, KOAUPYIOIIME BapuUaHT SpA WM Koaryjasy.

TepmuH "pekoMOWHAHTHBIM" MOXHO HCHOJB30BAaTh B KOMOMHALMHM C TMOJUHYKJIEOTHAOM HIIU
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NOJUMNENTUIOM, M, KaK IMPaBUJIO, OH OTHOCUTCS K MOJUIENTHIY WJIHU MOJUHYKJIEOTHLY,
NOJIy4aeMOMY W/WJIM TIOABEPTa€MOMY MAHMITYJISILUHU in VItro WM SBJSIOLIEMYCS HPOXYKTOM
pErUIMKaLUY TAKOM MOJIEKYJIbL.

[0175] B mpyrux BapuaHTax OCYLIECTBJIEHUS M300pPETEHHE OTHOCUTCSI K BBIIEICHHBIM
CerMEHTaM HYKJIEMHOBOW KHCJIOTBI U  PEKOMOMHAHTHBIM  BEKTOpaM, BKJIIOYAOLINM
MOCJIE0OBATENbHOCTH HYKJIEMHOBOM KUCJIOTBI, KOAUPYHIOLIWME BapUAaHT MOJUIENTHAA WIH
nenTuaa SpPA WIM Koaryjiasbl, M JOCTHXKEHUS WMMYHHOTO OTBETII y HHAWBUAyyMa. B
Pa3IMYHBIX BApUAHTAX OCYIIECTBJICHUS HYKJICHHOBBIE KHUCJIOTBI MO H300PETEHUI0 MOXKHO
HCIIOJIb30BATh B TEHETUYECKUX BAKIIMHAX.

[0176] CermeHTBl HYKJIEHMHOBOH KHCIIOTBI, MCIIOJNIb3yEMbIE B HACTOSIIEM HU300pETEHUH,
MOKHO KOMOHMHHPOBAaTh C APYTHMH IOCJEIOBATENHOCTIMH HYKJIEHHOBOW KHCIJIOTBI, TAKHUMH
KaK MPOMOTOpPBI, CUTHAJbl MOJHAJEHUIUPOBAHMS, AOIMOJHUTEIbHbIE YYaCTKU PacO3HABAHMS
(bepMEHTOB PECTPUKLUH, YYaCTKH MHOKECTBEHHOTO KJIOHHPOBAHMSA, IPYTH€ KOAHPYIOLIHE
CerMEHTHI U T.II., TAKUM 00pa3oM, YTO UX 0OIas IJIMHA MOXKET 3HAYUTEIbHO BAPHHPOBATHCA.
Takum oOpa3oMm, MPEArnoNararT, YTO MOXKHO HCIMOJB30BaTh (PParMEeHT HYKJIEHHOBOW KHCIIOTBHI
NPAaKTUYEeCKH JIFOOOH JJIMHBI, MPH 3TOM OOWasl JUIMHA, MPEANOYTUTENBbHO, OrpaHHYeHa
NPOCTOTOH TONYYEHUs] U HCIOJIb30BAaHHEM IMPEANOJIaraeMoro crnocoba pekoMOWHAHTHOM
HYKJIEMHOBOM KHUCJIOTBL. B HEKOTOpBIX CiydasX MOCJIeN0BaTeNbHOCTb HYKJIEHHOBOM KHUCIOTHI
MOXXET  KOAMPOBaTb  MOJMUIENTUAHYIO  IOCJHENOBATEIbHOCTb  C  JIONOJHUTENbHBIMU
I€TEePOJIOTUYHBIMA ~ KOAUPYIOLIMMU  IOCJIENOBATEIbHOCTSMY, HalpuMep, 4YToObl CHenaTh
BO3MOXKHOI ~ OYMCTKY  MOJMIENTUAA, TPAaHCIOPT, CEKPELUI0, IOCTTPAHCISILUOHHYIO
MOIU(DUKALMIO UM Ui TEPANIeBTUYECKOH MONb3bI, TAKOH KaK TapreTHHT UK 3P (GEKTUBHOCT.
Kax ykxa3aHO Bblllle, B KOIUPYIOMYIO MOAU(PUIUPOBAHHBIN MOJUIENTH NOCIENOBATENIbHOCTD
MOXHO J00aBISITb METKYy MM JPYrod TeTepONIOTMYHBIH MOJUIENTHN, TAE€ TEePMHH
"reTeposIOTHUHBIN" OTHOCUTCS K TMOJUIENTUAY, HE SBIAIOIEMYCs TeM JKe, 4YTO U
MOIU(PUIIMPOBAHHBIN TOJTUIEIITH].

[0177] B HEKOTOpBIX APYTrUX BapHaHTaX OCYLIECTBJIEHHsS H300pETEHHE OTHOCUTCS K
BBIJIEJIEHHBIM CETMEHTaM HYKJIEUHOBOW KHCJIOTHI M PEKOMOMHAHTHBIM BEKTOPaM, BKJIFOUAO LM
B CBOEI MOCIEeN0BAaTENbHOCTH CMEXHYIO MOCIE0BATEIbHOCTh HYKJIEMHOBON KHUCIOThl u3 SEQ
ID NO: 2 (momen D SpA) wu SEQ ID NO: 4 (SpA) wnu moOble qpyrue mocaenoBaTeIbHOCTH
HYKJICMHOBOW KHCJIOTBL, KOTUPYIOIIHWE KOAaryja3bl WIH OPyrUe CeKpeTHpyemble (HaKTOPBI
BUPYJIEHTHOCTH W/WiK O€JKU TOBEPXHOCTH, BKIFOYAs OENKH, TpaHCIOpTHpyemble myTeM Ess,
NPOLIECCUPYEMbIe COPTa30H, MM OENKH, BKJIOUEHHBbIE B HACTOSIIEE OIMHCAHWE B Ka4yeCTBE
CCBLIKU.

[0178] B HEKOTOpBIX BapHUaHTAaX OCYIIECTBJICHUS HACTOSIIEe N300PETEHNE OTHOCUTCS K
BapHMaHTaM  [OJIMHYKJIEOTHAOB, IO  CYyINECTBY, MIAEHTHYHBIM  IOCJIEI0BATENbHOCTSIM,
NPEJCTaBICHHbBIM B HACTOSINEM ONMCAHWU, BapUaHTaM IMOJMHYKJIEOTHIOB, HMEIOIIUM IO
MmeHbineir mepe 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% wumu Oonee
UACHTUYHOCTU TOCJIE0BAaTENbHOCTH, BKIIOYAs BCE 3HAUEHUs U IUANA30Hbl MEXIYy HUMH, IO

CpaBHCHHUIO C HOHHHyKHeOTHHHOﬁ NOCJICAOBATCIIBHOCTBIO TI0 HACTOSALIEMY H306pereHm0 npu
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UCTIONIb30BAaHUHN CIOCOOOB, MPEACTABICHHBIX B HACTOSIIEM ONUCAHUM (HAMPUMEp, aHaJH3a
BLAST ¢ ucnonbp3oBaHueM CTaHIAPTHBIX [1APAMETPOB).

[0179] Hacrosimee u300pereHue  TakkKe  MNPEAyCMAaTPUBAET  HCIOJB30BAHUE
MOJIMHYKJIEOTUIOB, KOMINIEMEHTAPHBIX BCEM U3 ONMHMCAHHBIX BbILIE OJUHYKJICOTHIOB.

A. BekTopbl

[0180] [Tonunentuabl MO M300PETEHUIO MOTYT KOAUPOBATHCS MOJIEKYJIOW HYKJIEHHOBOM
KUCIIOTBI, COAepskalleiics B BekTope. TepMuH "BEeKTOp" HCHONB3YIOT A1 OOO3HAYEHUs
MOJIEKYJIbI-HOCUTEJSI HYKJIEHHOBOH KHUCJIOTBI, B KOTOPYIO MOKHO BCTPAuBaTh I'€TEPOJIOTHUHYIO
MOCJIEI0BATENIbHOCTD HYKJIEHHOBOM KHCJIOTBHI JUIsi BCTPaMBaHHUS B KJETKY, A€ OHAa MOXET
pPeruIMLUpPOBaTLC U 3KCIpeccrupoBaThes. IlocnenoBaTenbHOCTh HYKJIEHMHOBONW KUCIOTHI MOXKET
SIBJISITBCSL "T€TEPOJIOTMYHON", YTO O3HAYAET, YTO B 3TOM KOHTEKCTE OHA SIBJISIETCSl UY>KEPOIHOU
ISl KJIETKH, B KOTOPYIO BEKTOpP BCTPAaMBAIOT, WU JJIsl HYKJIEMHOBOM KHCIOTBHI, B KOTOPYIO €€
BCTPAaMBAIOT, BKJIIOYAIOLIEH IOCJIEI0BATENIbHOCTh, TOMOJIOTMYHYIO IIOCJENOBATEIbHOCTU B
KJIETKE WJIM HYKJIEHHOBOW KHCIOTE, HO B IOJOXEHUH B KJIETKE-XO35IMHE WM HYKJIEHMHOBOM
KHCJIOTE, THIe €e, KaK MpaBmio, He oOHapyxuBaroT. Bextops! Bkmouaror JIHK, PHK, miasmunsl,
KOCMHIBI, BHUpPYychl (OakTepuodar, BHPYChl JKUBOTHBIX M PACTUTENbHBIE BHUPYCHI) W
UCKyCCTBeHHbIE XpoMocombl (Hampumep, YAC). Cneumanuct B 3TOW 00JacTH MOXKET
KOHCTPYHPOBATh BEKTOP CTAHIAPTHBIMU PEKOMOWHAHTHBIMU criocobamu (Hampumep, Sambrook
et al., 2001; Ausubel et al., 1996, BJIIOUEHHbIE B HACTOSIIIEE OMUCAHUE B KAYeCTBE CChUIKH). B
JOTIOJIHEHNE K KOAMPOBAHUIO BapUaHTa NOJUNenTuna SpA, BEKTOpP MOXKET KOAUPOBAThb Ipyrue
NOJIUMENTHIHbIE TOCIENOBATENbHOCTH, TaKMe Kak OAMH MM Ooyiee Opyrux OakTepHabHBIX
NeNTHAOB, METKAa WM YCUJIMBAIOIIMM HMMYHOT€HHOCTb mnentuj. llone3Hbie BEKTOpHI,
KOIUPYIOLINE Takue ciutble Oenku, BKioUaroT BekTopbl pIN (Inouye et al., 1985), BekTOpHI,
KOIUpyomue GpparMeHT U3 TUCTHAMHOB, U BekTopbl pGEX, nist ucnonb3oBaHus B MONYyYEHUN
PacTBOPUMBIX CIUTBHIX OEJKOB riryTaTHOH-S-Tpancdepasel (GST) miast mocnenyromeid OUUCTKH U
pa3zeNeHus WK paclerIeH s

[0181] Tepmun ">KCIpecCUPYIOMIMI BEKTOP" OTHOCUTCS K BEKTOPY, COAEpIKaIIemMy
MOCJIEI0BATENBHOCTD HYKJIEMHOBOM KUCJIOTBI, KOAUPYIOIIYIO [0 MEHbIIEH Mepe YacTh MPOAYKTa
reHa, CIIOCOOHYIO MOJBEPraThCs TPAHCKpUMIUU. B HekoTOphIx ciydasx mojiekysbl PHK 3arem
TPAHCIMPYIOT B O€JIOK, TOJMNENTHI WIH MenTHA. JKCIPECCUPYIOLIHE BEKTOPbI MOTYT
COZEpKaTh pa3JIMYHbIC "KOHTPOJIbHBIC MOCJIEIOBATEIbHOCTH ", OTHOCSILIIUECS K
NOCJIEIOBATEIbHOCTSIM ~ HYKJIEMHOBOH ~ KUCJIOTBI, HEOOXOIWUMBIM Ul TPAHCKPHUILHU U,
BO3MOYKHO, TPAHCISLUH (PYHKIHMOHAJIBHO CBSI3aHHOH KOIUPYIOIIEH MOCIEeNOBATENbHOCTH B
KOHKPETHOM OpraHu3Me-xo3siuHe. B 1omojHeHne K KOHTPOJIBbHBIM IOCJIEN0BATENbHOCTSIM,
pPeryJIupyoLUM TPAHCKPUIILMIO U TPAHCISALIUIO, BEKTOPBI U SKCIIPECCUPYIOIINE BEKTOPbI MOTYT
COZIEPKaThb IOCIEAOBATEIbHOCTH HYKJIEHMHOBON KUCJIOTBI, TaK)XKe BBINOJHAOIINE Jpyrue
(YHKIMU U IPENICTABIEHHBIE B HACTOSIIEM OMUCAHUH.

1. IIpomMOTOpPBI M JHXAHCEPHI

[0182] "IIpomorop" siBAsieTCs KOHTPOJIBHOM mocieaoBaTenbHOCThI0. [IpomMoTop, kak

NpPaBWIO, SBJSIETCS OOJACTBIO MOCJIEAOBATENIBHOCTH HYKJIEWHOBOM KHCIOTBI, B KOTOPOH
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OCYIIECTBIISIETCS KOHTPOJIb HMHHULMALMK U CKOpOCTH TpaHckpunuuu. OH MOXET comepiKarb
T€HETHYECKUE HJIEMEHTBI, B KOTOPBIX MOTYT CBSI3bIBATHCS PETYIATOPHBIE OENKH U MOJEKYIIbI,
takne kak PHK-nmommmepasa u npyrue ¢akropbl TpaHckpurun. Ppasel "(QyHKIHOHAIBHO
CBA3aHHBbIN", "mox koHTposneM" M "NOA TPAaHCKPUIILIMOHHBIM KOHTPOJEM' O3HA4YarT, YTO
IPOMOTOpP HAXOAMTCS B MPAaBWIbHOW (PYHKIMOHAJIBHOM JIOKAIMM W/HIKM OpUEHTALUU
OTHOCUTEJIBHO TOCJIEOBATENbHOCTH HYKJIEMHOBOW KHCIOTHI Uil KOHTPOJSI WHHULMALUH
TPAHCKPUIILIMU U 3KCIPECCUU TOCIEAO0BAaTENbHOCTH. [IpOMOTOP MOXKHO HCHOJIB30BAaTh WM HE
UCTIOJIB30BaTh B KOMOMHAuuMuU ¢ "?HXaHcepoM", O0O3HAYAKOIMUM  LUC-AEHCTBYIOIIYIO
PEryJSITOPHYIO  TIOCJIENOBATENIbHOCTh, YYAaCTBYIOIIYED B TPAHCKPHUIILMOHHOW aKTHBALIUH
NIOCJIEIOBATENIbHOCTH HYKJICMHOBOW KHUCJIOTBL.

[0183] Pasymeercsi, Ba>KHbIM MOKeT ObITh UCIIOJb30BAHUE MTPOMOTOPA H/WJIH SHXAHCEPA,
3¢ dexkTuBHO peryampyromero skcnpeccuro cermenta JJHK B Tume KIeTOk WM OpraHusme,
BbIOpaHHOM Juisi 3Kcrpeccud. CrnenuanucrtaM B OOJNACTH  MOJIEKYJISIPHOH Ouonorum, Kak
NPABUJIO, U3BECTHO HCIIOJIb30BAHHUE TPOMOTOPOB, YHXAHCEPOB M KOMOMHALIMI TUITOB KJIETOK IS
skcnpeccun Oenka (cMm. Sambrook et al., 2001, BKJIFOYEHHYIO B HACTOSIIEE OMICAHHIE B KAYECTBE
CCBUIKH). Hcnonp3yemsbie MIPOMOTOPBI MOTYT SIBIISITBCS KOHCTUTYTHUBHBIMH,
TKaHeCTIeUN(UIECKUMHU WIIM UHAYUUOENbHBIMU, H B HEKOTOPBIX BAPHAHTAX OCYINECTBJICHUS OHU
MOTYT PpEryJHpoBaTb BBICOKHI YpOBEHb OKCIpeccuu BCTpoeHHoro cermeHta JIHK B
OTIPENENIEHHBIX YCIOBHUSX, TAKUX KaK KPyImHOMacITabHOe TMOJTyuyeHHe peKOMOWHAHTHBIX OEJIKOB
WJIN TIETITU/IOB.

[0184] PasnuuHbBlE 3JIEMEHTBHI/TIPOMOTOPBI MOXKHO HCIIONIb30BaThb B KOHTEKCTE
HACTOSIIIEr0 M300peTeH s Ui PEryJsIUU 3KCpeccuu reHa. IIpuMepsl Takux MHIYLHUOETbHBIX
3JIEMEHTOB, SIBJSIIOIIUXCST OOJACTSMH TOCIEAOBATEIbHOCTH HYKJIEHHOBOW KHCJIOTBI, KOTOPBIE
MOTYT AaKTHBHPOBAaTbCS B OTBET Ha KOHKPETHBIH CTUMYJ, BKJIIOYAIOT, B Ka4yecTBe
HEOTPAaHMYHUBAIOIIUX MPUMEPOB, TSIKENYIO Lenb nMMyHornoOynuHa (Banerji et al., 1983; Gilles
et al., 1983; Grosschedl et al., 1985; Atchinson et al., 1986, 1987; Imler et al., 1987; Weinberger
et al., 1984; Kiledjian et al., 1988; Porton et al.; 1990), nerkyto uenb umMmmyHorodynuna (Queen
et al., 1983; Picard et al., 1984), T-xnerounsiii perenrtop (Luria et al., 1987; Winoto et al., 1989;
Redondo et al.; 1990), HLA DQ o w/wmm DQ B (Sullivan et al., 1987), B-unrepdepon
(Goodbourn et al., 1986; Fujita et al., 1987; Goodbourn et al., 1988), uarepneiikun-2 (Greene et
al., 1989), peuentop unrepneiikuna-2 (Greene et al., 1989; Lin et al., 1990), MHC knacca II 5
(Koch et al., 1989), MHC kinacca Il HLA-DRa (Sherman et al., 1989), B-aktun (Kawamoto et
al., 1988; Ng et al.; 1989), mpimeunyro kpearunkuHazy (MCK) (Jaynes et al., 1988; Horlick et
al., 1989; Johnson et al., 1989), npeansOymun (Tpancruperun) (Costa et al., 1988), snacrasy I
(Ornitz et al., 1987), meramnoruonenn (MTII) (Karin et al., 1987; Culotta et al., 1989),
komarenasy (Pinkert et al., 1987; Angel et al., 1987), ansOymun (Pinkert et al., 1987; Tronche
et al., 1989, 1990), a-peronporenn (Godbout et al., 1988; Campere et al., 1989), y-rnobun
(Bodine et al., 1987; Perez-Stable et al., 1990), B-rno6un (Trudel et al., 1987), c-fos (Cohen et
al., 1987), c-Ha-Ras (Triesman, 1986; Deschamps et al., 1985), uncynun (Edlund et al., 1985),

MOJIeKyJly KjerouHoi aaresuu HelipoHoB (NCAM) (Hirsh et al., 1990), ol-anTurpuncux
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(Latimer et al., 1990), ructon H2B (TH2B) (Hwang et al., 1990), konnaren tuna I Mpimum w/mnm
(Ripe et al., 1989), rmoxo3a-perynupyemsie 6enkun (GRP94 u GRP78) (Chang et al., 1989),
ropmoH pocta kpbicel (Larsen et al., 1986), cpiBOopoTOouHBbI amuioun A dyenoBeka (SAA)
(Edbrooke et al., 1989), tpononun I (TN I) (Yutzey et al., 1989), TpomOonurapuslii dakTop
pocra (PDGF) (Pech et al., 1989), muonucrpopuro romenna (Klamut et al., 1990), SV40
(Banerji et al., 1981; Moreau et al., 1981; Sleigh et al., 1985; Firak et al., 1986; Herr et al.,
1986; Imbra et al., 1986; Kadesch et al., 1986; Wang et al., 1986; Ondek et al., 1987; Kuhl et
al., 1987; Schaffner et al., 1988), monmuomy (Swartzendruber et al., 1975; Vasseur et al., 1980;
Katinka et al., 1980, 1981; Tyndell et al., 1981; Dandolo et al., 1983; de Villiers et al., 1984;
Hen et al., 1986; Satake et al., 1988; Campbell et al., 1988), perpoBupycs (Kriegler et al., 1982,
1983; Levinson et al., 1982; Kriegler et al., 1983, 1984a, b, 1988; Bosze et al., 1986; Miksicek
et al., 1986; Celander et al., 1987; Thiesen et al., 1988; Celander et al., 1988; Choiet al., 1988;
Reisman et al., 1989), Bupyc nammyutomsr (Campo et al., 1983; Lusky et al., 1983; Spandidos
and Wilkie, 1983; Spalholz et al., 1985; Lusky et al., 1986; Cripe et al., 1987; Gloss et al., 1987;
Hirochika et al., 1987; Stephens et al., 1987), Bupyc renarura B (Bulla et al., 1986; Jameel et
al., 1986; Shaul et al., 1987; Spandau et al., 1988; Vannice et al., 1988), Bupyc
umMmyHonedunura gyenoseka (Muesing et al., 1987; Hauber et al., 1988; Jakobovits et al., 1988;
Feng et al., 1988; Takebe et al., 1988; Rosen et al., 1988; Berkhout et al., 1989; Laspia et al.,
1989; Sharp et al., 1989; Braddock et al., 1989), IE nuromeranosupyc (CMV) (Weber et al.,
1984; Boshart et al., 1985; Foecking et al., 1986), Bupyc neiixo3a ru66onos (Holbrook et al.,
1987; Quinn et al., 1989).

[0185] HunyuuOenbHbIe SJIEMEHTHl BKJIIOYAIOT, B KadeCTBE HEOTPAHHUYMBAOIINX
npumepoB, MT II - ¢opOonoseiii 3¢pup (TFA)/rsoxensie meramnst (Palmiter et al., 1982;
Haslinger et al., 1985; Searle et al., 1985; Stuart et al., 1985; Imagawa et al., 1987, Karin et al.,
1987; Angel et al., 1987b; McNeall et al., 1989); MMTYV (Bupyc omyXoiu MOJIOYHOH >KeJie3bl
mbiei) - rmokokoptukouasl (Huang et al., 1981; Lee et al., 1981; Majors et al., 1983;
Chandler et al., 1983; Lee et al., 1984; Ponta et al., 1985; Sakai et al., 1988); B-untepdepon -
nonu(rl)x/monu(rc) (Tavernier et al., 1983); anenoBupyc 5 E2 - E1A (Imperiale et al., 1984);
kojutarenasa - ¢opoosossiit a¢pup (TPA) (Angel et al., 1987a); ctpomenusun - GopOOIOBbIi
s¢up (TPA) (Angel et al., 1987b); SV40 - dpopbonossiii 3¢pup (TPA) (Angel et al., 1987b); ren
MX wmbineii - uarepdepon, supyc ncesgouymel nrunl (Hug et al., 1988); ren GRP78 - A23187
(Resendez et al., 1988); a-2-makpornodynus - MJI-6 (Kunz et al., 1989); BUMEHTHH - CBIBOPOTKA
(Rittling et al., 1989); ren H-2xb MHC xunacca I- untepdepon (Blanar et al., 1989); HSP70 -
E1A/6onpmoit T-anturen SV40 (Taylor et al, 1989, 1990a, 1990b), mnpomudepun -
dbopbonossiii 3¢up/TPA (Mordacq et al., 1989); dakrop Hekposa omyxonu - PMA (Hensel et al.,
1989); 1 reH o THPEOTPOITHOTO TOPMOHA - TUpeonHbIH ropMoH (Chatterjee et al., 1989).

[0186] KonkpeTHbII NPOMOTOp, HCHOJB3yEeMBI [JIi  KOHTPOJs  3KCIPECCUU
KOAMPYIOIIETO TENTHUA WM OeJNOK TONMHYKJIEOTHAA MO H300PEeTeHHI0, HE CUHUTAIOT
KPUTUYECKUM, TPH YCJIOBUH, YTO OH MOXKET 3KCIPECCHPOBATH IOJMHYKJIEOTHI B LEJNEBOM

KJIETKE, IIPEANOYTUTENbHO - OakTepuanpHOl kieTke. Eciu neneBoil siBisieTcs KiieTka 4esloBeKa,
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NPEATIOYTUTENIBHO PACIIoNiaraTh KOAUPYIOIIYIO OONACTh TOJMHYKJIEOTHIA CMEXHO M IIOX
KOHTPOJIEM IPOMOTOpPA, CIOCOOHOIO 3KCIPECCUPOBAThCS B KIeTKe yenoBeka. Kak mpaBuio,
TaKOW MPOMOTOP MOKET BKJIFOUATh OAKTePHUANIbHBIH, YEJIOBEUECKHUI HIIM BUPYCHBINA IPOMOTOP.

[0187] B BapmaHTax OCYILIECTBJICHUs, B KOTOPBIX BEKTOP BBOISAT HUHAUBUAYYMY IS
SKCIpeccuu Oelka, MPEAroNararT, YTO JKeJlaeMblli IPOMOTOP JUIS UCTIONB30BAHUSI C BEKTOPOM
ABJIAETCS NPOMOTOPOM, HE IOABEPraeMbIM OTPHULATEIbHOW PErysiUU LUTOKUHAMH, WU
IIPOMOTOPOM, TOCTATOYHO CHJIBHBIM, YTOOBI JaKe MPH OTPHLATEIBbHON PETYJISLUN OH IPUBOINI
K TpoAyKuuu 3(p(HEeKTUBHOTO KOJMYECTBA BapuaHTa SPA Ui BhI3BIBAHHS MMMYHHOTO OTBETA.
Ux neorpannunBaromumu npumepamu sisitorest [IE CMV u LTR RSV. MoxHO ncnons3oBaTh
TKaHecTeUn(UIeCKHe MPOMOTOPBI, B YaCTHOCTH, €CJIM HKCIPECCHs MPOUCXOAUT B KJIETKAX, B
KOTOPBIX 3KCIPECCUsl aHTUTEHA SIBJIIETCS JKENATeNbHOMN, TaKUX KakK ACHIPUTHbIE KJIETKH WU
makpodaru. ITpomotoper MHC T u MHC Il MiekonmuTaromux sBJSIOTCS TMPUMEPaMH TaKUX
TKaHeCcrenu(pUIECKUX MPOMOTOPOB.

2. CursHanipl MHHIMALIMY ¥ BHYTPEeHHHE Y4acTKH cBsi3biBaHusi pudocomsl (IRES)

[0188] [ust s¢ddexTuBHON TpaHCISIUMM KOAMPYIOLINX MOCIENOBATEIBHOCTEH TaKKe
MOXeT TOTpe0OBaThCS CrEMUPUUECKUH CHUTHAT WHHOHALMH. OTH CHTHAJIBI BKJIIOYAIOT
uHUUATOpHBIH KOmoH ATG wnm CMexHbBIE TOCIeNOBATEIBHOCTH. MOTyT MOTpeOOoBaThCs
SK30T€HHblE CHUTHAJbl KOHTPOJA TPAaHCHALMM, BKJIOYas UWHUOMATOPHbI komoH ATG.
Crienianuct B 3TOH 00J1aCTH JIETKO MOYKET ONPENENATh UX U MOJTy4aTh HEOOXOAUMbIE CUTHAJIBI.

[0189] B HekOTOpBIX BapuaHTaX OCYLIECTBJIEHUS HCIOJb30BAHUE 3JIEMEHTOB
BHYTPEHHUX y4acTKOB cBsi3biBaHUs pubocoM (IRES) ncnonp3yror s nony4deHus: MyJIbTUTE€HA
WY TOJUIMCTPOHHBIX TPaHCKpUNTOB. DneMeHThl IRES MoryT 00Xxoauts Monenb CKaHUPOBAHHUS
prOOCOMBI IIPH 3aBUCHILEH OT 5’-METHINPOBAHHOTO K3TIa TPAHCISILMU U HAYMHAIOT TPAHCIISALUIO
BO BHyTpeHHHX yuacTkax (Pelletier and Sonenberg, 1988; Macejak and Sarnow, 1991).
OnemenTsl IRES MOXXHO CBA3BIBATH C IeT€POJOIMYHBIMU OTKPBITBIMH PaMKaMU CUHUTBHIBAHUS.
MHOKECTBEHHBIE OTKPBITbIE PAMKH CYHUTBIBAHHS MOTYT TPaHCKPHOUPOBATHCS COBMECTHO,
Kaxnas u3 Koropbix otaeneHa IRES, uTo co3gaer moOnMUUCTPOHHBIE TPAHCKPHIITHI.
MHOXECTBEHHBIE TE€Hbl MOXXHO 3(()EKTHMBHO SKCIPECCUPOBATh C HCIMOJIB30BAHUEM OIHOTO
NPOMOTOpa/SHXaHCEpa U TPAHCKPUIIMKH OfHOro TpaHckpunrta (cMm. mateHThl CIITA NeNe
5925565 u 5935819, BKJIFOUEHHBIE B HACTOSIIEE OMUCAHNE B KAYECTBE CCHLIKH).

3. IloaBepraemblie CeJIEKUHH H CKPHHUHTY MAPKePBI

[0190] B HEKOTOpBIX BapHaHTaX OCYLIECTBJIEHUS KJIETKH, COAEPIKAIINE KOHCTPYKIIHIO
HYKJICHHOBOW KHCJIOTBI IO HACTOSIIIEMY M300PETEHHIO, MOKHO UIEHTH(PHULIUPOBATH in Vitro wmim
in vivo MO KOJUPOBAaHUIO TOJBEPraeMOro CKPUHUHIY WJIH CEJIEeKTUBHOIO MapKkepa B
JKcIpeccupyroomeM BekTope. Ilpu TpaHckpunmuuMu U TpaHCHSLMU Mapkep IpHaaeT
UICHTHQHUIUPYEMOE H3MEHEHHE KJIETKE, NeNarolliee BO3MOXKHON NPOCTYI0 HACHTU(PHKALHIO
KJIETOK, COAEPKAIIMX SKCIPECCUPYIOLUN BeKTOp. Kak npaBuiio, CEJIEKTUBHBIN MapKep MpUAaeT
CBOMCTBO, J€JarLiee BO3MOXKHON cenekunro. [1on0:kuTenbHbll CENEKTUBHBINA MapKep SBJISAETCA
CEJIEKTUBHBIM MAapKepoM, B Cily4ae KOTOPOrO HaJIMYUE MapKepa JAenaeT BO3MOXKHOM €ro

CCJICKLMIO, B TO BPEMA Kak OTpHHaTeHbeIﬁ CEJIEKTUBHBIHN MapKeEp SABIACTCA CCIICKTHUBHBIM
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MapKepoMm, B clydae KOTOPOrO €ro Hajudue NpefoTBpaiiaeT ero cenekuuro. I[lpumepom
MOJIO>KUTENBHOTO CEJIEKTUBHOIO MapKepa sIBJISIETCs MapKep Pe3UCTEHTHOCTHU K JIEKaPCTBEHHOMY
CPENCTBY.

B. Knerku-xo3sieBa

[0191] B pamkax wu3zoOpereHusi TepMuHbI "KyeTka', "MHUHHA KJIETOK" H "KyJIbTypa
KJIETOK" MOKHO MHCIIOJIB30BAaTh B3aUMO3aMeEHseMO. Bce 5TH TepMHHBI Takke BKIIOYAIOT HX
IIOTOMCTBO, HpeACTaBIsioINee coOoi modoe M Bce M3 Mochenyromux nokoneHud. Cremyer
MOHMMATh, YTO BCE MOTOMCTBO MOXKET HE SIBJIITCS WIAEHTHUYHBIM B CHUJIY YMBILIUICHHBIX WUJIH
HEYMBIIIIJIEHHBIX MyTalui. B KOHTEKCTe 3KCIpeccCHH TIeTepOJIOTMYHON MOCIeN0BaTeIbHOCTU
HYKJIEUHOBOM KHCJIOTBl TEPMUH "KJIETKA-XO3AMH" OTHOCUTCA K TMPOKAPHUOTHYECKONW WU
SYKaPUOTUYECKOH KJIETKE, U OH BKIFOYAET JIFOOON TPaHC(HOPMHUPYEMBIH OpraHU3M, CIOCOOHBIN
PerUIMLUPOBaTh BEKTOP WJIM 3KCIPECCHUPOBATh ME€TEPOJIOTMUYHBIM I'eH, KOAUPYEMbINH BEKTOPOM.
Knetky-x03s1Ha MOKHO HCIOJIb30BaTh M HCIIONB3YIOT B KAaueCTBE PELMIMEHTA AJs BEKTOPOB
wii BUpycoB. Kierky-xo3simHa MOXXHO "TpaHcuumposaTs' wim "TpaHCPOpMHPOBATH', UTO
o0o3HauaeT crnocod, KOTOPBIM 3K30T€HHYI0 HYKJIEHHOBYIO KHCJIOTY, TaKyI KaK KOAUPYHOLIAs
PEKOMOMHAHTHBIN O€JIOK MOCIEA0BATENIbHOCTD, MIEPEHOCAT WM BCTPAMBAIOT B KJIIETKY-XO35SHHA.
TpancdopmupoBaHHast KJIETKa BKJIIOYAET MIEPBUYHYIO KJIETKY HHIUBUAYYMA U €€ IIOTOMCTBO.

[0192] Knerku-xo3sieBa MOMKHO TMOJy4aTh W3 MPOKAPUOT WM 3YKAPHUOT, BKJFOUAs
OakTepuy, MAPOXIKEBBIE KIETKH, KJIETKH HACEKOMBIX U KJIETKH MIIEKONMUTAIOLINX IS
perUIMKallud BEKTOpa WJIM 3KCIPECCUM YacTH WM BCEX IOCIEA0BATENbHOCTEH HYKJIEHMHOBOM
KUCJOTHL. JIOCTYNHBI MHOTOYMCJIEHHbIE JIMHUM M KYyJbTYpPbl KJIETOK [JIi MCIOJNb30BaHUS B
KauecTBe KJIETKH-XO0351MHa, U UX MOKHO nojiy4ath B American Type Culture Collection (ATCC),
NPECTABISIIONEH COO0 OpraHU3aIMIo, CIYKAIIYI0 apXHBOM KHBbIX KYJBTYP M T€HETHYECKHX
MaTepuajoB (Www.atcc.org).

C. Cucremsl 3Kcnipeccuu

[0193] CymecTBYyIOT MHOTOYHCIIEHHBIC CHCTEMbI SKCIIPECCHH, COAEPIKALUe M0 MEHbIIEH
Mepe 4acTh WM BCE M3 KOMIIO3ULUI, OMUCAHHBIX Bbie. CUCTEMbI HA OCHOBE MPOKAPHOT W/HITN
SYKapUOT MOXKHO  HCIOJIb30BAaTh €  HACTOSINMM — M300peTeHHeM Uil TOJYyYeHHs
NOCJIEIOBATEIbHOCTEH HYKJIEMHOBOH KHCJIOTBHI MJIM MX KOTHATHBIX MOJMITENITHIOB, OEJIKOB H
nenTua0B. MHOrHe Takue CUCTEMBI SIBJISIFOTCSI KOMMEPUECKH IHPOKOJOCTYTHBIMU.

[0194] CucremMa KJIETOK HACEKOMBIX/OaKyJIOBUPYCAa MOTYT MPUBOAUTH K BBICOKOMY
YPOBHIO 3KCIIpeccuu OeJka reTepoJOrHIHbIM CETMEHTOM HYKJIEMHOBOH KHCIIOTBI, KaK OTMCAHO B
nateHTax CIITA NoeNe 5871986, 4879236, BKIIFOUEHHBIX B HACTOsSINEE ONMUCAHUE B KauyeCTBE
CCBUIKM, W €€ MOXHO mpuobperatb, Hampumep, nox HasBanneM MAXBAC® 20 or
INVITROGEN® u cucrema GaxynosupycHoii sxcpeccun BACPACK™ or CLONTECH®.

[0195] B nmomosHeHHe K OMHMCAHHBIM CHCTEMaM SKCIPECCUH MO M300PETEeHUI0, NPYTrHe
OPUMEpPbl  CHUCTEM  SKCIPECCHU  BKIIOYAIOT  HWHAYLHUOENBbHYIO  CHUCTEMY  JKCIIPECCHUU
maekonutaromux COMPLETE CONTROL™ or STRATAGENE®, BKIIOYAIOLIYIO
CUHTETHUYECKUN SKIU30H-UHAYIUOSTbHBIN peuenTtop, uin cucremy skcrnpeccun pET, cucremy

skcnpeccun E. coli. Jlpyroii mpumep HHIYyLMPYEMONH CHCTEMbl OSKCIPECCHUU JOCTYIEH B
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INVITROGEN®, npeacrasmsromuii codoit cucremy T-REX™ (TeTpanukinH-peryiupyemMoin
SKCIIPECCUH), MHAYLHOETBHYIO CUCTEMY SKCIPECCHH MIIEKOIUTAIOIINX, B KOTOPOH HCIIONB3YIOT
nonHopasMmepHbiii npomorop CMV. INVITROGEN® Takke mNpenocTaBiisieT APOXOKEBYIO
CHUCTEMY 3KCIIPECCHH, Ha3BaHHYIO cucteMoil skcrpeccun Pichia methanolica, co3nannyo s
BBICOKOYPOBHEBOH MPOAYKLUN PEKOMOMHAHTHBIX OENKOB B METUJIOTPO(HBIX Aposkkax Pichia
methanolica. Cneuuanucty B 3Toii 0o0iacTu OyZeT H3BECTHO, KaK SKCIPECCHPOBATH BEKTOD,
TAaKOW Kak OKCIPECCUPYIOIas KOHCTPYKLUs, M MOJYy4YeHHs IOCIeN0BAaTEIbHOCTH
HYKJICHHOBOM KMCJIOThI WJTH €€ KOTHATHOT'O MOJIUTNeNTHAA, OeIKa HiTi MeNnTHA.

1. MOJJUCAXAPHUBI

[0196] HMMyHOTeHHbIE KOMIIO3UIMH 1O U300PETEHHUID MOTYT JOMOJHUTENBHO
COZepKATh KaICyJIbHbIE MOJIMCAXapUAbl, BKIOYas oauH win Oonee u3 PIA (Takke H3BECTHOTO
kak PNAGQG), w/unu karcynpHOro monucaxapuna tuna V w/wiu tuna VIIL S. aureus, w/mimu
KarcyJapHOro nonucaxapuna tuna I, w/vmm tuna I, w/umm tuna 11 S. epidermidis.

A. PIA (PNAG)

[0197] B Hacrosiiiee BpeMsl OYEBHUIHO, UYTO pas3IU4YHbIe (OPMBI CTAPUIOKOKKOBBIX
MOBEPXHOCTHBIX TOJIUCaxXapunoB, uneHtuduiuposanubie kak PS/A, PIA u SAA, sBusrorcs
OITHUM U TeM e XUMU4YeCKuM BemecTBoM - PNAG (Maira-Litran et al., 2004). Takum obpazom,
tepmuH PIA unu PNAG BxirouaeT Bce 3TH MOJUCAaxapubl WK OJUrOcaxapuabl, MOJyUeHHbIE
U3 HUX.

[0198] PIA sBnsiercss monucaxapuAHbIM MEXKKJIETOUHBIM AAT€3MHOM U COCTOUT U3
nonumepa B-(1—06)-CBA3aHHOTO MIIOKO3aMHUHA, 3amemeHHoro N-amerwioBeiM u  O-
CYKLIMHWJIOBBIM 3aMECTUTENIMU. JTOT NOJUCAXapuA NPUCYTCTBYeT M y S. aureus, u S.
epidermidis, 1 ero MOJKHO BbIIENATH U3 JroOoro ucrounuka (Joyce et al., 2003; Maira-Litran et
al., 2002). Hanpumep, PNAG moxHO BbeImeaTh u3 mramma S. aureus MN8m (W004/43407).
PIA, Boinenenssbiii u3 S. epidermidis, siBsieTcsi HHTErpaibHOI YacThio Onorienku. OH oTBe4aeT
3a OMOCPENOBAHUE MEKKJIETOYHOH aare3u M, BO3MOXKHO, TakXKe (PYyHKUHOHUPYET, 3alluinas
pacTyImyr KOJIOHHIO OT HMMYHHOIO OTBETa OpraHusma-xossuHa. HenaBHO mokas3aHO, 4YTO
NOJICAXapu, paHee M3BECTHBIH Kak moiIH-N-cykuuHmiI-f-(1—6)-rmoko3amun (PNSG), He
UMEeT OXKUAAeMOW CTPYKTYPhl, T.K. HUAeHTUPUKAIUS N-CyKUUHIWIUPOBAHUS SBISUIACH
HenpaBwibHOM (Maira-Litran et al., 2002). Takum oOpa3om, nonucaxapun, paHee U3BECTHBIN Kak
PNSG u reneps ussectHsiii kak PNAG, Takxe Bxoaut B TepMuH PIA.

[0199] PIA (miu PNAG) MokeT UMeTh pa3Hble pa3Mepbl, Bappupyromuecs ot donee 400
k/la no 75-400 k/la no 10-75x/la mo osurocaxapuaos, coctosmux U3 30 MOBTOPSAOLIMXCS
enuaUL (B-(1—6)-CBA3aHHOTO TIIFOKO3aMUHA, 3aMeIeHHOTO N-alueTHIOBbIM U O-CyKHHUJIOBBIM
3aMeCTUTEsIMA). B MMMYHOT€HHOW KOMIIO3WUIIMHM IO HM300PETEHHIO MOYKHO HCIIOJIb30BATh
moboit pazmep mosmcaxapuzna win onurocaxapuna PIA, B OZHOM H3 acleKTOB MOJUCAXapu
cocraBisier Oonee 40 k/la. Pasmepa MOKHO HOCTUTaTh JIFOOBIM U3BECTHBIM B 3TOHM 0OjacTu
croco0oM, Hampumep, MHUKPOQIIIOUAU3ANI0, 00padOTKY YJIBTPAa3BYKOM WM XHMHUYECKOE
pacmerenne (WO 03/53462, EP497524, EP497525). B mexortopsix acnektax PIA (PNAGQG)
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COCTaBJISIET 1O MeHbIIel Mepe win mo Oosbimeii mepe 40-400x/a, 40-300x/a, 50-350x/{a, 60-
300x/a, 50-250k/la u 60-200k/1a.

[0200] PIA (PNAG) MoxeT MMeTb pa3HyK CTENeHb aleTUIMPOBAHUS H3-32 3aMEHbI
aneratoM 1no amuHorpynmnam. PIA, mojydeHHble in vitro, MOYTH MOJHOCTBIO 3aMELIeH IO
amuHorpynmnam (95-100%). AnbTepHaTHMBHO, MOKHO MCIIOJNB30BAaTh JealeTHIUpOoBaHHbI PIA
(PNAG), umeromii menee 60%, 50%, 40%, 30%, 20%, 10% auerunupoBanusi. Micnonp3oBanue
neauerunupoBaHHoro PIA (PNAG) sBnsieTcsi MpennoyYTHTEIbHBIM, T.K. HEAlleTUIHMPOBAHHBIE
snutonbl  PNAG  siBisitoTcst  3((EKTUBHBIMH B OMOCPENOBAHHHM  ONCOHO(ArouuTo3a
IPaMITOJIOKUTENIbHBIX OaKTepHi, mpennouTuTeapbHo - S. aureus w/wimm S. epidermidis. B
HekoTopeix acnekrax PIA (PNAG) umeer pasmep ot 40 x/la no 300 x/la u neaueTwmivpoBaH
TakuM 00pa3om, 4To aueTwinpoBaHo MeHee 60%, 50%, 40%, 30% wau 20% aMUHOTPYIIIL.

[0201] Tepmun "peauermnupoBansblii PNAG (dPNAG)" oTHOCHTCS K TOJHCaXapuay
unn onurocaxapuny PNAG, B koropom anermnnposano Meaee 60%, 50%, 40%, 30%, 20% unu
10% ammuorpynm. B Hekotopbix acnektax PNAG neanernnmpyror ¢ obpasosanuem dPNAG
NOCPENCTBOM XUMUYECKOH 00padoTku HaTUBHOTO nonucaxapuna. Hanpumep, HatusHblii PNAG
00pabaThIBAIOT OCHOBHBIM PAcTBOPOM TakuM oOpasoM, uro pH moBbimaercs no Gonee 10.
Hampumep, PNAG obpabarsator 0,1-5 M, 0,2-4 M, 0,3-3 M, 0,5-2 M, 0,75-1,5 M umu 1 M
NaOH, KOH wmm NH4OH. O6paboTKy OCyIIECTBISIFOT B T€UeHHUE M0 MeHbInel mepe ot 10 go 30
MunyT, wiu 1, 2, 3, 4, 5, 10, 15 unu 20 vaca npu Temneparype 20-100, 25-80, 30-60, unu 30-50,
i 35-45°C. dPNAG mosxHO nosny4ats, kak ornucano B WO 04/43405.

[0202] Tlonmcaxapuabl MOKHO KOHBIOTHPOBATb WJIM HE KOHBIOTHPOBATb C OENKOM-
HOCHUTEJIEM.

B. Hosmcaxapuabl THNAa S U THNA 8 U3 S. aureus

[0203] BONBIIMHCTBO IITAMMOB S. aureus, BbI3BIBAIOIINX HHPEKIHIO Yy 4YelIOBeKa,
comepxkar monucaxapunael Thma S win tuna 8. IlpubmusurensHo 60% ImMTaMMOB 4eJOBEK
npeAcTaBsiIoT coboli Ttun 8, m mpubmmsutenbHo 30% - Tunm 5. CTPYKTyphl AHTUT€HOB
KarCyJIbHBIX MOJMCAXapuIoB THIA 5 U Tuna 8 onucanbl B Moreau et al., (1990) u Fournier et al.,
(1984). Ob6a comepkatr FucNAcp B cBoeil moBropsromieiics enuuun, a Takke ManNACA,
KOTOPBI MOJKHO HCIOJNB30BATh JJIsI BKJIIOUEHHs CyJb(ruapwibHON rpynmbl. CTPYKTYpBI
NPEACTABIISIIOT COOOM:

[0204] Tum 5

[0205] —4)-B-D-ManNAcA(30Ac)-(1—4)-0-L-FucNAc(1—3)-B-D-FucNAc-(1—

[0206] Tum 8

[0207] —3)-B-D-ManNAcA(4OAc)-(1—3)-0-L-FucNAc(1—3)-B-D-FucNAc-(1—

[0208] Hemasuo (Jones, 2005) ¢ momoruisto AMP-cieKTpOCKONHH CTPYKTYpPbl OBLTH
YTOYHEHBI:

[0209] Tum 5

[0210] —4)-B-D-ManNAcA-(1—4)-a-L-FucNAc(30Ac)-(1—3)-f-D-FucNAc-(1—

[0211] Tum 8

[0212] —3)-B-D-ManNAcA(40Ac)-(1—3)-a-L-FucNAc(1—3)-0-D-FucNAc(1—
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[0213] Ilommcaxapuabl MOKHO BBIAENSATh W3 COOTBETCTBYIOINErO ILITaMMa S. aureus
Croco0OM, XOPOIIO MU3BECTHBIM CHELUAINCTY B 3TOH obnacth, cM. mareHT CIIA Ne 6294177.
Hampumep, ATCC 12902 mpencrasisier coboii mramm S. aureus tuma 5, u ATCC 12605
npeacTasisier co0oit mramm S. aureus Tumna 8.

[0214] ITonucaxapuabl MMEIOT HATUBHBIA pa3Mep, WIH, aJbTEPHATUBHO, UM MOKHO
NpUaBaTh pasMep, HApUMep, MOCPEACTBOM MHUKPOQIIOUAN3ALUH, 00pabOTKH YIbTPa3ByKOM
win xuMudeckor obpaborku. Hacrosimee m3oOpereHHne TakKe OXBATBIBAET OJMIOCAXapHUBI,
NoJIy4eHHbIe U3 nojucaxapunos tuna 5 u 8 S. aureus. [lonucaxapunabl Tvna S5 u 8, BKIIOUEHHBIE
B UMMYHOT€HHYEO KOMIO3HLIMIO 1O U300PETEHHIO, MPEANOYTHTEIbHO, KOHBIOTHPYIOT ¢ OeJIKOM-
HOCUTEJIEM, KaK OIHCAHO HWXe, WJIH, aJbTepHATHUBHO, HE KOHBIOTUPYIOT. MMMyHOreHHbIe
KOMITO3UIIMH 1T0 N300PETEHUI0 aAJIbTEPHATHBHO COAEPIKAT MOJIMCAXapy TUIA S Wik Tumna 8.

C. Anrturen 336 S. aureus

[0215] B BapuaHTe OCYIIECTBJIEHUS MMMYHOTE€HHAs KOMITO3ULHS IO H300PETEHUIO
conepxut antureH 336 S. aureus, onucannbiii B mateHte CIIIA Ne 6294177. Anturen 336
COIEPKUT [B-CBA3aHHBIA I'€KCO3aMUH, OH HE CONEpKUT O-alleTUIBHBIX TPYII U CIEUPHUECKH
CBS3BIBAETCS C aHTUTEJIaMH MpoTus S. aureus Tuna 336, aenonupyemoro kak ATCC 55804. B
BApUAHTE OCYLIECTBIEHUs AHTUIeH 336 SBISAETCS MOJMCAXapUAOM, HMEIIIMM HATUBHBIN
pasMep, WM, albTE€PHAaTUBHO, UM MOKHO IMpHUJaBaTh pa3Mep, HalpuMep, MOCPENCTBOM
MUKpodronau3aniy, 00padOTKH YyIBTPa3BYKOM MM XUMHUYecKoil oOpaborku. Hacrosmee
n300peTeHNe TaKKe OXBATHIBAET OJIMTOCAXAPHIBI, ITOJyUeHHble U3 aHTureHa 336. Anturex 336
MOJKET SIBJISIThCS HEKOHBIOTMPOBAHHBIM MIJIH KOHBIOTHPOBAHHBIM C OEJTKOM-HOCHTEJIEM.

D. ITonucaxapuabl Tuna I, IT u I u3 S. epidermidis

[0216] TIpobGnembl, acCOLMUPOBAHHBIE C HCIOJb30BAHUEM MOJUCAXAPUAOB B
BaKLMHALMY, BKJIOYAIOT TO, YTO TOJUCAXapuabl caMu MO cebe SBIAIOTCS IUIOXHMHU
UMMYHOTeHaMH. [IpeArnoYTUTENbHO, MOCAaXapHUbl, UCIIONb3YEeMble B H300PETEHUH, CBSI3bIBAIOT
¢ Oenkom-HOCcHTeNneM, obecreunBaroMM (OHOBOW T-KjieTKe TMOMOINb B  YJIYYIICHUH
UMMYHOT€HHOCTH. [lpumepsl Takux HOCHUTeNeH, KOTOpble MOXHO KOHBIOTUPOBATH C
NOJIMCAXaPUIHBIMA HWMMYHOT€HAMH, BKJIIOYAIOT AU(TEpHIHBIA AHATOKCUH M CTOJOHSYHBIN
anarokcu (DT, DT CRM197 u TT, coorBercTBeHHO), remMornrianuH jumMbsl yiutku (KLH) u
ouHIIEeHHOe pon3BoaHoe Oenka Tybepkynuna (PPD), sk3omporenn A Pseudomonas aeruginosa
(rEPA), Genox D m3 Haemophilus influenzae, mHeBMOnM3uMH win QparMeHTsl JIEOOOTO U3
yKa3aHHbIX Bblme. @PparMeHTHl, NPUTOAHBIE IS HCIIOJb30BAHMS, BKJIOYAIOT (DParMeHTH,
BKIroUaromue T-xemmepHele smuronbl. B uactHoctH, ¢parment Oenka D m3 H. influenza,
MPeaNoYTUTENIbHO, OynyT comepxkarb N-koHHeBylo 1/3 Oenka. benok D sBnsiercs IgD-
cBsasbBaromuM  Oenkom m3 Haemophilus influenzae (EP 0 594 610 Bl) m MouHbIM
uMMyHoreHoM. Kpome Toro, ctauoKOKKOBBIH O€IKH MOKHO HCIIOJIb30BaTh B Ka4eCTBe OejKa-
HOCHUTEIISl B KOHBIOTATaX MOJUCAXAPUAOB IO H300PETEHHIO.

[0217] Benok-HOoCcHTENb, KOTOPBIM OyAeT OCOOEHHO MPEANOYTHUTENIbHO HCIOJIb30BATh B
KOHTEKCTe CTa(pHIOKOKKOBOH BaKLMHBI, SBIAETCA CTA(UIOKOKKOBBIM aiib(ha-aHATOKCHHOM.

HaTtuBHyto ¢opMy MOKHO KOHBIOTMPOBATH C MOJHCAXapHAOM, T.K. KOHBIOTAIMS CHUXKAET



62

TOKCUYHOCTD. [IpennoyTuTenbHo, TeHETHUECKH IeTOKCU(UIINPOBAHHbBIE alb()a-TOKCHHBI, TaKUe
kak BapuaHtbl His35Leu mnmm His35Arg, nCnomnp3yloT B KauecTBE HOCUTENEH, T.K. OCTaTOYHAs
TOKCUYHOCTb  sIBJsieTCs  Oojiee  HMU3KOW.  AJIBTEpPHAaTHBHO, aib(a-TOKCHUH XHUMHUYECKH
OETOKCU(PUIHUPYIOT TOCPENCTBOM  OOpabOTKH  KpPOCC-TTUHKEPOM, (HOpPMaIbAeTUaOM WU
TJyTapaabaeruioM. [ eHeTHMYecku neTOKCU(UIMPOBAHHBIA anb(pa-TOKCHH, HEOOsS3aTeNbHO,
XUMHUYECKHU JIETOKCUDUIIMPYIOT, MPEATIOUTHTENbHO, ITOCPENCTBOM 00pabOTKH KPOCC-IUHKEPOM,
(bopManbaeruIoM WIH Iy TapaibAETHAOM JUIS JONOJIHUTEIBHOTO CHUXKEHUS] TOKCUYHOCTH.

[0218] TTomucaxapuabl MOXKHO CBSI3bIBATH ¢ OEJNKAMH-HOCUTENISIMU JTFOOBIM HM3BECTHBIM
criocoboMm (Hampumep, criocodamu, onrcaHHbIME B mateHTax CIIIA NeNe 4372945, 4474757 u
4356170). IlpenmouyTHTENBHO, OCYLIECTBISIFOT  peakuuio KoHbtoraumu CDAP (e
WQ095/08348). B CDAP umanmmmpyromuii peareHT 1-IIMaHO-TUMETHUIAMUHOIUPHINHHS
terpapTopbopar (CDAP) mnpenmouTHTENbHO HCIONB3YIOT JUIi  CHHTE3a KOHBIOTaTOB
noJjicaxapua-0enok. Peakiuro MUaHWINPOBAHUS MOXKHO MPOBOAUTH B OTHOCHUTEIBHO MSITKUX
YCIIOBHSAX, TO3BOJSIIOIMX HM30€raTtb THAPOJIN3A LIENIOYHO-9YBCTBUTEIBHBIX ITOJIMCAXAPUIOB.
JTOT CHHTE3 AeNaeT BO3MOXKHBIM MPSIMOE COMPSIKEHHE C OEITKOM-HOCUTEIIEM.

[0219] Konbroranus, npeAnoYTUTENbHO, BKJKOYAET MOJy4YeHHE NMPSMOI CBA3H MEXIY
OenmkoM-HOcUTEeNeM U ToducaxapuaoM. HeoOsi3aTenpHo, cmelicep (Takoil Kak IUTUAPUA
anunuHOBON  kucnotel  (ADH)) MoxHO BCTpamBarh MeXny O€JIKOM-HOCHUTENEM U
MOJINCAXAPHUIOM.

IV. ©MMyHHBIH OTBET H AHAJIU3BI

[0220] Kak yka3zaHO Bbllle, H300pETEHHE OTHOCUTCS K BBI3BIBAHHIO MJIH MHAYLIHPOBAHUIO
MMMYHHOT'O OTBETa Y MHAWBUAYYMa MIPOTUB NENTHAA BapuaHTa SpA wiu koarynassl. B ogHoMm
U3 BAPUAHTOB OCYLIECTBJIEHUS] UMMYHHBII OTBET MOKET NPUBOAUTH K 3AIMUTE WIH JICUEHUIO
UHAMBUIYYMa, UMEIOLIETr0, KaK MPEeANnojararT, UMEIOLIEro WM HUMEKLIEro PUCK pPa3sBUTHS
MH(EKUMH WM POACTBEHHOro 3a00yieBaHMS, B YACTHOCTH, CBSI3AHHOIO CO CTa(HIOKOKKAMH.
OnHuM U3 CrocoOOB MPUMEHEHUs] UMMYHOTEHHBIX KOMIIO3ULHMI MO WU300pETEHHUIO SIBJISETCS
npoQHIaKTHKA HO30KOMHAJIBHBIX MH(EKLIMH MOCPEACTBOM WHOKYJISILIMKA WHAWBUAYYMA MeEpen
NPOBENEHHEM TMpOLEeNyp B KIMHHMKE WJIM JPYrod cpelae, HMEIOLIed IOBBIIIEHHbIN pPUCK
UH(EKIHH.

A. UMMyHoOJIOTHYeCKHEe AHAJIH3bI

[0221] Hacrosimee n300peTeHre OTHOCUTCS K PEaU3alfK CePOJIOTUYECKUX aHAJH30B
IUIsl OLEHKH TOro, MHAYLHUPYETCs WM BbI3bIBAET JIM MMMYyHHBIH OTBET KOMIIO3ULIUSAM IIO
n300peTeHNI0 U 10 Kakod cremeHd. CymecTByeT MHOXECTBO THIIOB HWMMYHOJOTHYECKUX
aHAJINU30B, KOTOPbIE MOXXHO peanu30BbIBaTh. MMMyHOJOTHYECKHE aHANW3bl, BKJIIOYEHHbIE B
HacTosiee M300pETeHHe, BKIIIOYAIOT, B Ka4eCTBE HEOTPAHMYUBAIOIIMUX MPHUMEPOB, AHAIH3HI,
ornucanuble B nateHTre CIIA Ne 4367110 (aBoiiHON aHanW3 CIHABHY-THIA C UCMOJIB30BAHUEM
MOHOKJIOHaJBbHBIX aHTUTEN) U nmateHTe CIIIA Ne 4452901 (BectepH-OnoTTHHT). [lpyrue aHannu3bl
BKJIFOUAIOT UMMYHONPELUITUTALIUIO MEUEHBIX JIMTAHAOB U MMMYHOLIUTOXUMHUIO 1N VItro U in vivo.

[0222] MMMyHONOrMY€CKHE aHAIMU3bl, KaK MPAaBUJIO, SABJSAIOTCS AHAJIM3aMU CBSI3bIBAHUS.

HeKOTOpre NPpEeANOYTUTCIIbHBIC UMMYHOJIOTUYCCKHUE aHAJTU3bI IPEACTABJISAOT coboii pa3InYHbIC
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TUnbl TBepHO(a3sHbIX UMMyHOpepMeHTHbIX aHanu3oB (ELISA) u paamonMMmyHOJOrHYeCKUX
aHamu3oB (RIA), wu3BecTHBIX B 5TOH oOmactu. MMMyHOrmcroxXumuueckass HETeKLUs C
UCITIONIb30BAHUEM TKAHEBBIX CpPE30B TakKe OCOOEHHO NOAXOAuT. B omHOM u3 mpumepos
aHTUTENAa WM AHTHUIeHbl MMMOOWIM3YIOT Ha BBIOpAHHOI MOBEPXHOCTH, TAaKOH Kak JIyHKa B
NOJIMCTUPOJIOBOM IIJIAHIIETE JJIs1 MHUKPOTUTPOBAHUS, TECT-NOJOCKA WM MATPUKC KOJIOHKH.
3ateM B JIyHKH 7A00aBISIFOT TECTOBYIO KOMITO3HMILMIO, KaK MPEAINOJaraloT, COAEpIKaIIyIo
JKeJIaeMblil aHTHIeH WM aHTHTENO, TaKyI0 Kak KinHu4deckui obpaseu. Ilocie cBsi3pIBaHHS U
NPOMBIBKU JUJIsl yIAJEHUs] HECHEeUU(UYECKH CBSI3aBIIMXCS WMMYHHBIX KOMILIEKCOB, MOXKHO
OTpeneNsaTh CBSI3aHHBIM AaHTUIeH WIM aHTuTeno. Jlerekiuy, Kak IMpaBHJIO, JOCTHUTAIOT
NOCPECTBOM J00ABICHHS IPYTrOr0 aHTUTENA, CIIEU(PUUECKOro JUIS JKEIaeMOro aHTHIeHA MJIH
aHTUTEJA, CBSI3aHHOTO C Aerektupyemoir Merkoil. Dtor Tun ELISA wussecten kak "ELISA
coHABUY-THNA". JIeTeKIMH Takke MOMKHO JOCTUTaTh IOCPENCTBOM NOOABJIEHUS BTOPOTO
aHTHTENA, CIeUN(UIECKOTO ISl KEJTAeMOT0 aHTUI'eHA, C MOCIEeNYIOIUM H00aBICHHEM TPETHETO
aHTHUTeNa, UMerIero a@@UHHOCTD CBA3BIBAHHMA CO BTOPBIM AHTUTENIOM, NPH 3TOM TPEThE
AQHTUTEJIO CBSI3aHO C IETEKTUPYEMON METKOM.

[0223] KoukypentHeie ELISA Takxe SBIAIOTCS BO3MOXKHBIMH BOIUIOIIEHUSIMH, B
KOTOPBIX TECTOBBIE OOpa3lbl KOHKYPUPYIOT 3a CBSI3bIBAHHE C H3BECTHBIMU KOJHUYECTBAMHU
MEUEHBIX aHTUT'€HOB WM aHTUTEN. KomrmuecTBo peakmOHHOCTIOCOOHBIX YaCTHII B HEM3BECTHOM
o0pasie onpenesstoT MOCPEICTBOM CMEIINBaHNsA 00pa3iia ¢ N3BECTHBIMH MEYEHBIMU YaCTHUL[AMU
710 WIX BO BpeMsl HHKYOAIMH C MOKPBITBIMU JIyHKaMu. Hannune peakimoHHOCTIOCOOHBIX YaCTHI]
B 0Opasle CHIKAeT KOJIMYECTBO MEYEHBIX YaCTHUL], IOCTYIHBIX AJs1 CBS3BIBAHUS, M, TaKUM
oOpa3oMm, cHmwkaeT koHeuHbli curHain. HesaBucumo ot ucnosns3yemoro ¢opmara, ELISA
o0NafaroT HEKOTOPHIMH OOLIMMHU TPH3HAKAMH, TAaKUMH KaK MOKPBITHE, HHKyOalms WiIn
CBSI3bIBAHME, NPOMBIBKA JUIA YAAJIEHHUs] HeCcneun(pUUecKH CBS3aHHBIX YacTUI M JAETEeKIUS
CBSI3aHHBIX UMMYHHBIX KOMILJIEKCOB.

[0224] AHTUreH WM aHTHTENA TAaKXE MOXKHO CBSI3bIBATH C TBEPAOU TOIJIOKKOM,
Harpumep, B (opme muiaHmera, Oyc, TECT-MOJOCOK, MEMOpaHbI MJIM MAaTPUKCA KOJIOHKH, U
oOpasew, MoJIeKAIUN aHAIN3Y, HAHOCAT HA MMMOOUJIM30BAHHBIA aHTUIeH WK aHTuTeno. [lpu
MOKPBIBAHUY TUTAHIIETAa AHTUTEHOM HJIM aHTHTEJIOM, KaK MPaBuiIo, OyyT HHKYOHMPOBATh JIYHKH
IUTaHIIETa C PACTBOPOM aHTUI€HA WJIM aHTHUTENAa B TEUEHHE HOUU WJIM B T€UEHHUE OIpeeeHHOrO
nepuosa BpEMEHU. 3aTeM JIYHKH IUIaHIIeTa OyAyT MPOMBIBATH JJISl YAAJIEHHs HE MOJHOCTHIO
ancopOMPOBAHHOrO MaTepuasia. 3aTeM JoOble OCTABIIMECS JOCTYITHBbIE TMOBEPXHOCTH JYHOK
"mokpbIBarOT"  HecrenupuIeckuM OeJKOM, SBISIOMMMCS AaHTHTEHHO HEUTpajdbHBIM B
OTHOIIEHHH TECTOBBIX AHTHCHIBOPOTOK. OHHM BKIJIIOYAIOT OBIYMN CBIBOPOTOYHBIA aJbOYMHUH
(BSA), ka3emH u pacTBOPbl MOPOIIKOBOrO MOJIOKAa. IlIOKpeITHE 1Henmaer BO3MOXKHBIM
OyokMpoBaHUe HecTeU(UUECKUX YIACTKOB aICOPOIMH HA UMMOOWIIN3aLIMOHHON MTOBEPXHOCTH
U, TaKUM 00pa3oM, CHIKaeT (POHOBBIM CUTHAJ, BBI3BAHHBIM HECTIEU(UUECKUM CBS3bIBAHUEM
AHTHCBIBOPOTOK Ha MOBEPXHOCTH.

B. Ilnarnoctuka 6akrepuajbHoi HH(peKuHu
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[0225] B pomojHeHHE K KMCMOJb30BAHUIO OEJIKOB, IMOJUIENTHAOB W/WJIN TENTUIOB, a
TaK)K€ AHTHUTEN, CBSA3BIBAIOIIMX 3TH IMOJUMNENTUABL, OSNKM W/WIN MEeNTHAbL, AN JICYSHUs WU
npouIakTUKH HHQEKLUH, KaK ONUCAHO BBINIE, HACTOALIlee H300pEeTEeHHE OTHOCHUTCS K
NPUMEHEHUIO 3TUX TOJIMIENTUAOB, OEIKOB, MENTUIOB /WM aHTUTEN MHOXECTBOM CIIOCOOOB,
BKJIFOYAsl IETEKIUIO HAJUYHsI CTA(QUIOKOKKOB JJIsl UATHOCTUKU MH(EKIUH y MalMeHTa WM Ha
MEIULIMHCKOM OOOpYIOBaHUH, KOTOpOE TakXe MOXKeT ObiTh HuH(uImpoBaHo. B pamkax
N300peTeHNs] NPEeNNOYTUTENbHBIH CIOCO0 AETeKLMM Hanuuus MH(EKUuil BKIIOYaeT CTaguu
NOJIy4eHus1 00pasia, Kak MPennojiaraT, MHOULHUPOBAHHOTO OJHMM WM Oojiee BHIAMH HJIH
IITaMMaMU CTaUIOKOKKOBBIX OaKTepHil, TAKOro Kak odpasia, MOJy4eHHOrO U3 HHAMBHIYYMA,
HATpuMep, U3 KPOBHU, CIIFOHBI, TKAHEH, KOCTH, MBILIL, XpsIled Win Koxxu uHauBuayyma. Ilocne
BbIZIEJIEHUsT 00pa3lia MOJKHO OCYINECTBJIATh JUATHOCTUYECKHE AHAIM3bl C HCIOJIb30BAHUEM
MOJIUTIENTHIOB, O€JIKOB, MENTHIOB W/MIIN aHTHTEJ 110 HACTOSIIEMY M300PETEHUIO ISl IETEKIHH
HaJM4Msl CTaUIOKOKKOB, U TaKHUE CIIOCOOBI aHAJIM3BI JUISI ONPENETICHUS TAKOro HAJHYUs B
o0pasie XOpOoIoO U3BECTHBI CIIELHANUCTAM B 3TOH OOJNACTH M BKIFOYAIOT CHOCOOBI, TAaKHE KaK
PaTMOUMMYHOJIOTUYECKUN aHAJIN3, aHATu3 BecTepH-OnoTTHHTa 1 aHann3bl ELISA. B ocHOBHOM,
B paMKax H300peTeHus MPEeAyCMOTPEH CHoco0 AMAarHOCTHKM WH(pekmwu, rae odpasel, Kak
NPEATONAralT, WHOUIUPOBAHHBIN CTA(PUIOKOKKAMH, COAEPKUT AOOAaBIEHHBIN MOJHUITECTITH,
OenoK, MeNnTuA, aHTUTENO WJIM MOHOKJIOHAJIBHOE AHTHTENO B COOTBETCTBUU C HACTOSIINM
n300peTeHneM, U CTAQHIOKOKKH OMPENeNA0T 10 CBS3BIBAHMIO AHTUTENA C MOJHUIENTHAAMH,
OenkamMy W/WJIW TENTHIAMU WA CBS3BIBAHHUIO TMOJIUIMENTUIOB, OENKOB W/WJIN TENTHIOB C
aHTHUTEJIaMH B oOpasie.

[0226] Takum oOpa3oMm, aHTUTENa MO H30OPETEHHIO MOXKHO HCIIOJIb30BATh IS
npopuIakTUKH UHPEKIMU CTaQHIOKOKKOBBIMH OakTepusiMHU (T.€. NMAaCCUBHOW MMMYyHH3ALHN),
JeYeHUs TeKyIueld NHPEKIMNU UM IPUMEHEHHs] B Ka4eCTBE HCCIIEeOBATEIbCKOIO HHCTPYMEHTA.
B pamkax u3oOpereHus: TepMuH "aHTHTeNa" BKJIIOYAET MOHOKJIOHAJbHBIC, MOJIUKJIOHAJIbHBIE,
XUMEpHbIE, OQHOLENOYeYHble, Oucnennpuieckre, CAMHAHU3UPOBAHHBIE U TYMAHU3HPOBAHHBIE
WIM TPUMATU3UPOBAHHBIE aHTHTENa, a Takke Fab-pparMeHTbl, Takue Kak (parMeHTsl,
COXpaHSIOMNE CHENU(PUIHOCTh CBSI3bIBAHUS AHTUTEJ, BKJFOYAs MPOAYKTHI 3KCIPECCHOHHOM
O6ubnuorekn nummyHoroOyuHOB Fab. Takum oOpazom, n3o0peTeHne OTHOCUTCS K TPUMEHEHHIO
OTHENIbHBIX LENel, TaKUX KaK BapHaOeNbHble OONACTH TSIKENBIX M JIETKUX LENed aHTHTEl.
[TonyueHne JNOOBIX W3 3THX THUIOB AHTUTEN WIM (PPArMEHTOB AHTUTE] XOPOIIO H3BECTHO
cnenuanucTaM B 3TOH oOmacth. KoOHKpeTHble mnpuMepbl MONYYEHHs aHTUTENa IPOTHUB
OakrepranbHOro OeKa MOKHO HalTH B myOnukanuu nateHTHOH 3asBku CIIIA Ne 20030153022,
BKJIFOUEHHOMW B HACTOSIIEE ONMMCAHNE B KAUECTBE CCHUIKH B ITOJIHOM OOBEME.

[0227] JIroOble M3 yKa3aHHBIX BBIMIE MOJUTMENTHIOB, OETKOB, MENTHIOB W/UJIM aHTUTE
MOXKHO METHTb HANpPsSIMYK0 C MOMOINBIO JETEKTHUPYEMOHW METKH Uil HIASHTHQUKALUU |
KOJINYECTBEHHOTO aHalM3a CTapUIOKOKKOBBIX OakTepuil. MeTKH Uil HUCIIONBb30BAHUS B
MMMYHOJIOTHYECKHX AaHaJN3ax, KaK IPaBHJIO, M3BECTHbI CIEIHMaNCTaM B 3TOH oOjactu |
BKJIFOUAIOT (DEpMEHTBI, pajMOAKTHBHbIE H30TONBI U (PJIyOpeCLeHTHBbIE, JIOMHUHECLEHTHbIE U

XPOMOTCHHBIC BCIICCTBA, BKJIFOYAsA OKPALICHHBIC YaCTULbI, TAKUEC KaK KOJJIOUAHOEC 30JI0TO HUJIN
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JaTeKkcHble YacTullpl. [loaxonsinne WMMYHOJOTHYECKHE aHAJM3bl BKIIOYAIOT TBEpAO(da3HbIe
umMmyHo¢pepmenTHbIe aHanu3el (ELISA).

C. IIpoTeKTHUBHBIII HMMYHHTET

[0228] B HeKOTOpBIX BapHaHTaX OCYIIECTBJIEHUS H300peTeHHs] OeNIKOBOMOAOOHbIE
KOMITO3ULIUN TPUAAIOT HHAUBUAYYMY MPOTEKTUBHBIH HUMMYyHHMTET. TepMUH "IPOTEKTHUBHBIN
UMMYHHUTET" OTHOCHUTCSI K CIIOCOOHOCTH OpraHM3Ma pa3BUBATh CHELU(PUUECKHH HWMMYHHBIH
OTBeT, 3ALIULIAONINA HHANBUAYYMA OT Pa3BUTHS KOHKPETHOTO 3a00JIE€BaHMs MM COCTOSHHS,
BKJIFOYAIOLIEr0 BO30YIUTENs], MPOTUB KOTOPOTO Pa3BUBAETCS UMMYHHBIH OTBET. IMMyHOTeHHO
3¢ (eKTUBHOE KOJIMYECTBO MOKET MPHUIABATh HHAUBUAYYMY MPOTEKTUBHBIA UMMYHHTET.

[0229] B pamkax wu3o0pereHus B omnucaHud u (popmynie H300peTeHHs TEepMHUH
"monunenTia" WK "nenTua" OTHOCUTCS K (pparMeHTy U3 aMHMHOKHUCIIOT, KOBAJIEHTHO CBSI3aHHBIX
NEeNTUAHBIMA CBS3SIMH. Pa3Hble TONMMIENTHAB O0Jamar0T pa3sHOW (PYHKIMOHAIBHOCTBIO 10
HACTOSIEMY H300peTeHni0. XOTd IO OJHOMY U3 AacCHeKTOB IMOJUMNENTHZ TNOJYYalT U3
UMMYHOT€Ha, MpEeAHAa3HAUYE€HHOro [UIsl WHAYLHPOBAaHMs AKTUBHOIO MMMYHHOIO OTBETa Yy
peUMITHeHTa, B JPYrOM aclekTe HW300peTeHUs] TMOJNMMNENTHA MOJYYarT W3 AaHTHUTENa,
BO3HHUKAIOILEro IOCJe Pa3BUTHUsl aKTUBHOTO MMMYHHOIO OTBETa y, HAalpHUMep, >KMBOTHOTO, U
KOTOpPO€ MOXET CIY>KUTb AJIi UHAYLUPOBAHUs NMACCUBHOTO MMMYHHOIO OTBETA y PELIUIIUEHTA.
Onnako B 000MX Cly4astX MOJUNENTHA KOTUPYETCS MOJHMHYKJIEOTHIOM C JFOOBIM BO3MOXKHBIM
UCIMOJb30BAHUEM KOIOHOB.

[0230] B pamkax uzoOpereHust ¢pasza "MMMYyHHBII OTBET" OTHOCHUTCSI K DPa3BHTHIO
T'yMOPAJBbHOTO (OMOCPEOBAHHOIO AHTUTENAMHU), KJIETOYHOro (OIMOCPENOBAHHOTO AHTUIEH-
cneunpuyeckuMu T-KJI€TKaMu WM HMX TPOAYKTAMH CEKPEeLUH) WJIH U TYMOPAJIbHOTO, U
KJIETOYHOTO OTBeTa MPOTHUB OeNka, MeNTHAa, YIJIeBOJa WM MOJUIENTHAA M0 H300PETeHHIO B
nauueHTa-pequnuenTa. Takol OTBET MOXKET SBJIATbCA AKTHUBHBIM OTBETOM, HHAYLUPYEMBIM
BBEJICHUEM HMMYHOI€HA, WM MAaCCUBHBIM OTBETOM, MHAYLMPYEMbIM BBEACHHEM AHTUTEIA,
AHTUTEJIO-COACPIKALIEr0 MaTepuaja WIH NPUMHUPOBAHHBIX T-kieToK. KiaeTouHbIi MMMyHHBIN
OTBET BbI3bIBACTCS MPE3EHTUPOBAHHEM MOJHUIENTHIHBIX 3MUTOMOB, CBSA3aHHBIX C MOJIEKYJIaMHU
MHC knacca I unu xnacca I, nns aktupamuu antured-crnemuduueckux CD4" T-xenmepHbIx
knetok w/umu CD8" nuroTokcudeckux T-knetok. OTBET TakKe MOMKET BKJIFOYATh AKTHBALIMIO
MOHOIIUTOB, Makpodaros, NK-kierok, 6a30(UIoB, NEHAPUTHBIX KJIETOK, aCTPOLIUTOB, KJIETOK
MUKPOTJINH, 303MHO(PWIOB WM APYTUX KOMIIOHEHTOB BPOKAEHHOTO MMMYHHTEeTa. B pamkax
n300peTeHNs TEPMUH "aKTHBHBII HMMYHHTET' OTHOCHTCS K JI0OOMYy HMMYHHTETY,
NpUaBaEMOMY UHAMBHUIYYMY OCPEICTBOM BBEAECHMS aHTUT€HA.

[0231] B pamkax n3o0pereHus: TEpMHH "MAaCCUBHBII HMMYHHUTET" OTHOCHTCS K JIFOOOMY
UMMYHHUTETY, NPHUIABAEMOMY HWHIMBUAYYMY Oe€3 BBEINEHHs €My aHTHUreHa. Takum oOpasom,
"maccUBHBI MMMYHHUTET" BKJIIOYAeT, B KaueCTBE HEOTPAaHMUYMBAIOLIUX I[PUMEPOB, BBEJEHUE
AKTUBUPOBAHHBIX MMMYHHBIX 3((eKTopoB, BKIIOYAs KJIETOYHbIE MEAMATOPBI WM OEIKOBbIE
MenuaTopsl (HarpuMep, MOHOKJIOHAJbHbIE W/WJIHM TOJUKJIOHAJbHBIE AHTUTENa) HWMMYHHOTO
oTBeTa. KOMIO3UIMIO MOHOKJIOHAJIBHBIX UJIU MOJUKIIOHATIbHBIX aHTUTEN MO>KHO MCIOJIb30BaTh B

MMaCCUBHOM HUMMYHU3alU  IJIsd l'IpO(bI/I.]'IaKTI/IKI/I WiIn JICUCHUA I/IH(I)eKI_II/II/I OpTraHHU3MaMu,
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HECYLIMMM aHTUIEH, PacllO3HAaBaeMblil aHTUTeNOM. KOMMO3MIMS aHTUTEN MOXET BKJIIOYaTh
AHTUTEJNA, CBSI3BIBAIOIINECS C PA3IMYHBIMUA AHTHI€HAMHU, KOTOPbIE, B CBOK OYepPeab, MOTYT OBITh
aCCOLIMMPOBAHBI C PA3JIMYHBIMU OpraHU3MaMu. AHTUTENbHbIII KOMIIOHEHT MOXET MPEACTaBISATh
co0O MOJMKJIOHAIBHYIO AHTHCHIBOPOTKY. B HEKOTOPBIX acmekTax aHTUTENO WM aHTUTeNa
noaBepruyThl  a@@UHHOM  OYMCTKE W3  SKUBOTHOTO WM  BTOPOrO  HMHIUBUAYYMA,
CTUMYJMPOBAHHOTO AHTUI€HaMHU. AJBTEPHATUBHO, MOXHO MHCIONb30BaThb CMECh AaHTHUTEI,
SIBJISIFOIYIOCSI CMECHhIO MOHOKJIOHAJIBHBIX W/WIIH TTOJIMKJIOHAJBHBIX aHTHTENl IPOTUB aHTHICHOB,
MPUCYTCTBYIOLIUX B T€X K€, POJICTBEHHBIX WJIM JPYIMX MUKPOOPTaHHU3MAax WJIM OpraHu3Max,
TaKMe KaK TPaMIOJOXKHUTEIbHbIE OaKTepUH, TIpPaMOTPHUILATENbHbIE OaKTepHM, BKJIIOYAs, B
Ka4eCTBE HEOTPAHUYHMBAIOIIUX MPUMEPOB, OakTepun Staphylococcus.

[0232] TTaccUBHBIM UMMYHHUTETOM MOKHO OOECIeYMBATH MAIMEHTA WU WHIUBUAYYMa
NOCPEICTBOM BBEINEHHUs] MaleHTta WUMMyHornoOynuHoB (Ig) wwimm apyrux HMMYHHBIX
(bakTOPOB, MONYYEHHBIX U3 JOHOPA WU APYroro UCTOYHHKA, HE SIBJISIOLIETOCS MALUEHTOM,
HMEIOLIEr0 U3BECTHYI0 MMMYHOPEAaKTUBHOCTb. B pyrux acmekTax aHTUTE€HHYIO KOMITO3ULIUIO
[0 HACTOSIIIEMY H300PETEHHIO MOXXHO BBOAMTH WHAMBHAYYMY, KOTOPBIH 3aTeM IEHCTBYET B
Ka4eCcTBE MCTOYHHMKA WJIM JOHOPA Ul TJIO0YJIMHA, MPOXYLIHPYEMOro B OTBET HAa CTUMYJISILIHIO
AHTUTeHHON Kommosuiued ('THIepuMMYHHBIH TOOYJIMH"), coiepskalleidl aHTHTENa MPOTHUB
Staphylococcus mnu gpyroro oprannsma. OOpaboTaHHBIN TakuM 00pa3oM MHIUBUAYYM OyneT
claBaTh IUIA3My, M3 KOTOPOH 3areM OyAyT MOJy4aTh FHIEPUMMYHHBIH TJIOOYJIMH C IOMOIIBIO
obmenpuHsaToro cnocoda (ppakIMOHUPOBAHUS TUIA3Mbl U BBOAWTH APYTrOMY HHIUBUAYYMY IUIS
NPUIAHUS PE3UCTEHTHOCTH K CTA(QUIOKOKKOBOM HWH(pEKIUH WIM JJs €€  JICUSHHs.
I'mnepuMMyHHBIE 100y TMHBI o n300peTEeHHIO 0COOEHHO HOJXOIAT pily &2
MMMYHOKOMIIPOMETHUPOBAaHHBIX WHAMBUIYYMOB, HHAUBUIYYMOB, NIOJIBEPIa€MbIX NHBA3UBHBIMU
NpOLEAYPAMH, WM KOIJa BpeMsl HEe MO3BOJAECT MHAUBUAYYMY MPOAYLHMPOBATH CBOU
coOCTBeHHbIE aHTHUTEA B OTBET Ha BakiuHaiuo. Cm. mareHtsl CIIIA NoNe 6936258, 6770278,
6756361, 5548066, 5512282, 4338298 u 4748018, xaxablii U3 KOTOPHIX BKJIKOYEH B HACTOSIIIEE
ONMUCAaHWE B KAa4yeCTBE CCBUIKM B TMOJHOM O0ObeME B KauecTBe NPUMEPOB CIOCOOOB W
KOMITO3HUIINH, OTHOCSIIMNXCS K TACCUBHOMY UMMYHUTETY.

[0233] B wemsix mo u300peTeHHr0 TepMHHBI "smuTon” W "aHTUTeHHAsl JeTepMUHAHTA"
UCTIONB3YIOT B3aMMO3aMEHSIeMO Ui 0003HAUEHUsI yUacTKa Ha aHTUT€HEe, Ha KOTOpbIi B- w/mmm
T-KJIETKH OTBEYAIOT WJIM KOTOPBIH PACMO3HAIOT. B-KIETOYHBIE 3MUTOMBI MOTYT O0Pa30BbIBATHCS
U3 CMEXHBIX aMUHOKHUCJIOT UM HECMEXXHBIX aMUHOKHUCIIOT, PAclojararoinxcs CMEXXHO B CUITY
TpeTnyHoro ¢onauHra Oenka. DNHUTOMBI, OOpa3OBaHHBIE M3 CMEXKHBIX AMHHOKHCIOT, Kak
IIPaBUJIO, COXPAHSIIOTCS MOCJE BO3AEHCTBUS JEHATYPUPYIOIIMX PACTBOPUTENEH, B TO BpeMs Kak
STMUTONBL, O0pa3yroIuecs: NMPH TPETUYHOM (OJIUHTE, KaK MPABUIIO, YTPAUYMUBAKOTCS TIPHU
00paboTke MAEHATYPUPYIOIIUMH PACTBOPHUTEISIMUA. OIUTON, KAaK MPABHIIO, BKJIKOYAET II0
MeHbIIeH Mepe 3 1, Oojiee THITUYHO, O MeHbInel Mepe 5 uin 8-10 aMUHOKHUCIIOT B YHUKAJIBHON
npocTpaHcTBeHHOH KoH(popMmaruu. CriocoObl onpeneneHus MpOCTPAHCTBEHHONW KOH(OpManuu
STMUTOMNOB BKJIIOYAIOT, HANpPUMEP, PEHTI€HOCTPYKTYPHYI KpHUCTAUIOrpadguio M 2-MepHBIH

ANepHbI MarHUTHBIN pe3oHaHc. Cwm., HanpuMep, Epitope Mapping Protocols (1996). Anturena,
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pacro3HalImue OAMH M TOT JK€ OSIHTON MOXHO HIEHTH(GUUUPOBaTH B IPOCTOM
UMMYHOJIOTHYECKOM aHAallu3e, IEMOHCTPUPYSI CIIOCOOHOCTh OMHOTO AaHTUTENa OJOKUPOBATH
CBSI3bIBAHUE JIPYrOro aHTHUTENA C AHTUIEHOM-MULIEHbIO. T-KJIETKH PaclO3HAIOT HENpPEpbIBHbIE
STUTOMBI U3 MPUOJIM3UTEHHO AEBATH aMUHOKUCITOT 11t CD8™ kiietok unu npubnusutensho 13-
15 amubokucnor s CD4%  kmerok. T-kneTkw, pacrno3HAIOMIME OSMHMTON, MOKHO
UIEHTU(UIMPOBATH C MOMOIIBIO aHAINU30B iN Vitro, B KOTOPBIX M3MEPSIOT aHTUICH-3aBUCHMYIO
nposurdeparuio, 4To ONPEesSIOT M0 BKIIOUEHHUIO SH-tuMuamHa IpUMHUPOBaHHbIMU T-kieTKaMu
B orBer Ha onuron (Burke et al, 1994), aHTUreH-3aBUCMMOro LHMTONN3a (aHAIH3
nurorokcnyeckux T-nmumdounTos, Tigges et al., 1996) unu cekperyu UTOKUHOB.

[0234] Hanuuue KJI€TOYHO-OMOCPENOBAHHOIO MMMYHHOTO OTBETa MOXKHO OIpeneNsiTh
nocpencteoM  aHanuzos  nponudepauun  (CD4Y  T-knerok) wmmum  anamuzos  CTL
(murorokcmueckux T-nmumponnuToB). OTHOCHUTENBHBIA BKJIAA TYMOpPAJbHBIX M KJIETOUHBIX
OTBETOB B MPOTEKTHBHBI WM TeparneBTUUeCKUl 3(PQexr MMMyHOreHa MOXKHO pa3invarhb
MOCPEACTBOM paszenbHoro BbiaeneHus IgG u T-kineTok U3 MMMyHH3UPOBAHHOIO CHHIE€HHOTO
JKUBOTHOTO W HW3MEPEHHs] NPOTEKTUBHOIO WJIHM TepaneBTuieckoro s¢ddexra y Broporo
UHAMBUIyYMa.

[0235] B pamkax wu3o0pereHus TepMUHBI "aHTUTENO" WIHM "HMMyHOMIOOYJIWH"
UCTIONB3YIOT B3aMMO3aMEHsIEMO Uil 00O3HAYEHHUS JIF0OOTO U3 HECKOJBKUX KJIACCOB CTPYKTYPHO
POACTBEHHBIX O€NKOB, (PYHKIMOHUPYIOIIUX KaK 4YacThb MMMYHHOTO OTBETa >KUBOTHOTO HIIH
peuunuenTa, rae oenku BrmouaroT I1gG, IgD, IgE, IgA, IgM u poacTeeHHbIE OeNKH.

[0236] B HOpManmbHBIX (PH3UOJOTHYECKUX YCIOBHSIX aHTUTEIA OOHAPYKHUBAIOT B IUIa3Me
U Apyrux (HU3HOJOrMYECKHX KHIKOCTSIX W B MeMOpaHe HEKOTOPbIX KIJIETOK, M OHH
NPOAYLUPYIOTCS JUM(POLUTAMU THUMA B-KjIeTok winm uxX (QyHKIUOHANIBbHBIM 3KBHUBAJIEHTOM.
Anturena xmacca IgG  cocTOAT M3 ueThIpex MOJUMENTUAHBIX ILerel, CBA3aHHBIX
aucynbGuaHBIME CBA3AMHU. UeThlpe menu MHTaKTHbIX Mojekyn IgG mpencraBistoT coOoit nBe
UJICHTUYHBIC TsDKEJble Lenu, o0o3Hayaemble kKak H-Lienmu, w JBe MIEHTUYHBIE JIETKUE LEIH,
obo3Hauaemble kak L-miernn.

[0237] HAnst monydeHHs] TOJUKJIOHANBHBIX AHTUTE]I OPraHU3M-XO3sMHA, TaKOro Kak
KPOJMK WJIM K033, MMMYHHM3HPYIOT aHTUT'€HOM I (PparMEHTOM aHTHIeHa, KaK MPaBHIIO, C
aIbIOBAHTOM M, NMPU HEOOXOOUMOCTH, CBSI3aHHBIM C HOCHTEJIEM. 3aTeéM AaHTHTEeNa MpPOTHUB
aHTUTeHa COOMPAIOT M3 CHIBOPOTOK OpraHu3Ma-xo3siuHa. [IONMKIOHANIbHOE aHTUTENO MOYKHO
noasepratb ahpPUHHON OUHNCTKE MPOTUB AHTUTEHA, JIENask HX MOHOCTICLH(PHUECKIMH.

[0238] MOHOKJIOHAJIbHBIE AHTUTENA MOXKHO IOJIy4aTh [IOCPEACTBOM TMIEPUMMYHHU3ALUU
COOTBETCTBYIOILLIETO JIOHOPAa C HCIOJb30BAHMEM AaHTHIEHAa MJIM €X VIVO C HCIHOJb30BAaHUEM
NEPBUYHBIX KYJBTYP KJIETOK CEJIE3€HKU HIIH JIMHUI KIJIETOK, MTOJNYYeHHbIX U3 CeNe3eHKH (Anavi,
1998; Huston et al., 1991; Johnson et al., 1991; Mernaugh et al., 1995).

[0239] B pamkax m3o0perenus1, ¢ppaza "MMMYyHOJIOTHYECKasl YaCTh aHTHUTENA" BKIIOYAET
Fab-¢pparment antutena, Fv-QpparmMeHT aHTHTENna, TSKENYIO LENb AHTUTENA, JIETKYIO LEMb
AHTHUTEJIa, TETEPOANMED, COCTOSIIIUIN M3 TSDKEJIOHN ey U JITKOW LIeMU aHTHUTela, BapraOeTbHbIN

(dparMeHT Jerkoil Lenu aHTUTeNa, BapHaOeNbHbIH (parMeHT TsKENOH Ienu aHTUTeNna |
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ONHOLIETIOYEUYHBbIN BApHAHT AaHTUTENA, TAaKXke H3BEeCTHbIM Kak scFv. Kpome Ttoro, tepmun
BKJIFOYAET XHUMEpPHbIE HMMYHOIJIOOYJIMHBI, SBJSIFOIIUECS MPOAYKTAMH 3KCHPECCHH CIUTBIX
T€HOB, MOJY4YEeHHbIX U3 Pa3HBIX BUAOB, OHUM U3 BUAOB MOJKET SIBJIATHCSA YEJIOBEKOM, B Cllydae
4ero XHUMEpHbI HMMMYHOTJIOOYJIMH YKa3bIBAlOT Kak TyMaHM3HpoBaHHbIM. Kak mnpasuio,
MMMYHOJIOTMUYECKAsl 4acTb aHTUTEIA KOHKYPUPYET C MHTAKTHBIM AHTUTEJIOM, U3 KOTOPOTO OHa
NOJTy4YeHa, 38 CHeLU(pUIECKOe CBA3bIBAHUE C AHTUTCHOM.

[0240] Heobsi3aTenbHO, aHTUTENO WM, NMPEANOYTUTENIbHO, HMMYHOJOTHYECKYI 4acTb
aHTHUTEIa MOJKHO XHMHUYECKH KOHBIOTHPOBATH WJIM 3KCIPECCUPOBATH KaK CIUTHIH OENoK C
apyrumu OenkamMu. B memsix mo M300peTeHHI0 BCE TaKHe CIUThIe OENKU BKJIOUEHBI B
oTpesieNieHHue aHTUTEN UM UMMYHOJIOTHYECKON YacTH aHTUTENA.

[0241] B pamkax n300peTeHHs TEPMUHBI "MMMYHOT€HHOE CPEACTBO", WiIH "MMMYHOTeH",
Wik "aHTUreH" WCIONB3YIOT B3aMMO3aMEHSIEMO JJIsl ONHCAHUS MOJIEKYJbI, CIIOCOOHOM
UHAYLUpPOBaTh HMMYHHBIH OTBET IPOTHUB Hee caMON T[Oocje BBENEHUS pPELMIIUEHTY B
OTAENbHOCTH, B KOMOWHAIIMHY C aJbIOBAHTOM WJIM NIPE3EHTUPOBAHHBIM HA HOCHUTEIIE.

D. Cnoco0bl Jieuenust

[0242] Cnocob mo HacTosieMy U300pEeTEHHI0 OTHOCUTCS K JISYeHHIO 3a00JIeBaHUS WJTH
COCTOSIHUS, BBI3BAHHOTO CTA()MIOKOKKOBBIM MAaTOreHOM. VIMMyHOT€HHBIH MONWUNENTH I10
N300pETEHNI0 MOXXHO BBOIUTH JUISI MHAYLUPOBAHHS HWMMYHHOIO OTBETAa y WHAMBHUIYYMA,
UHQUIUPOBAHHOTO CTA(pMIOKOKKOM WJIHM, KaK MPEANONaraioT, MOABEPTHYTOTO BO3AEHCTBHIO
craunokokkoB. CrocoObl MOXXKHO HCHOJb30BaTh B OTHOLIEHWM HHIUBUIYYMOB, TECT-
MOJIOXKUTEIBHBIX HAa BO3IEHCTBHE CTA()UIOKOKKOB MM KOTOPBIX CUHUTAIOT HUMEIOIIUMH PHCK
UH(EKINH C YI€TOM BO3MOKHOT'O BO3AEHCTBUSI.

[0243] B w4yacTHOCTH, HAaCTOslIee H300pETEHHE OTHOCUTCS K CIOCOOY JIeueHHsI
CTapMIIOKOKKOBOH HMH(EKIMH, B YaCTHOCTH, TOCHHUTAJIbHBIX HO30KOMHAJIBHBIX HH(EKIIUH.
HMMyHOreHHblE KOMIIO3UIIMM M BAaKLHUHBI MO H300PETEHHI0O OCOOEHHO MNpPeaNnOYTUTEIBHO
UCTIOJIb30BATh B CJIy4asiX IJIAHOBOW XUPYPTrUYECKOl onepauun. Takue mauueHTsl OyIyT 3apaHee
3HaTh ATy XUPYPTUYECKOTO BMELIATENbCTBA, U UX MOKHO 3apaHee NMpUBHUBaTh. FIMMyHOTreHHbIE
KOMITO3UIIUM ¥ BAaKIUHbI 1O HU300PETEHUI0 TAaKXKe MPEANOYTHTEIbHO HCIONb30BaTh IS
NPUBHUBAHUS pAOOTHUKOB 3APAaBOOXPAHEHUSI.

[0244] B HexkoTOpbIX BapHaHTaX OCYILIECTBJICHUs JIEKAPCTBEHHOE CPEICTBO BBOIST B
NPUCYTCTBUH abIOBAHTOB, MJIM HOCHTENICH, WM APYTHX CTA(pUIOKOKKOBBIX aHTHIeHOB. Kpome
TOrO, B HEKOTOPbIX [pUMepax JiedeHHe BKIIOYAeT BBEJAEHHE JPYIMX CpPEICTB,
o0mmeynoTpeOUTENbHBIX MPOTUB OaKkTepHUATbHOM WH(EKINH, TaKNX KaKk OAWH WIN Oolee
AHTUOUOTHKOB.

[0245] Hcnonmb3oBaHME TENTUAOB ISl  BAKUWHAIMKM  MOXKET  TOTpebOBaTh,
HEeOoOs13aTeNIbHO, KOHBIOTAIlMHM TENTHAa C HMMYHOTEHHBIM OEIKOM-HOCHTENIEM, TaKUM Kak
NOBEPXHOCTHBIH AHTUTEH rematuta B, reMoumaHuH Mopckoro Omroama wid  Obuuid
CBIBOPOTOUHBINH anbOyMuH. CrIOCOOBI OCYIIECTBIECHUSI STOW KOHBIOTALMN XOPOIIO M3BECTHHI B
3TOM 00NaCTH.

V. Bakuuna u apyrue ¢papmaneBTHYeCKHe KOMIO3MLHUM U BBeAeHUE
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A. BakuuHbl

[0246] Hacrosimee n3o0pereHne OTHOCUTCA K crtocodam Npo(HIaKTHKH HITH YITy4ULIeHUs
CTa(UIOKOKKOBBIX MH(EKLUH, B YaCTHOCTH, MOCHHUTAIBHBIX HO30KOMHMAJbHBIX HH(pekuuii. B
CBSI3U C OTHM, H300peTeHHEe OTHOCUTCS K BakLMHAM JJs1 NPUMEHEHUS B BapHaHTaX
OCYILIECTBJIEHHUs] aKTUBHOW M IMAcCCHUBHONM HMMMYyHH3aluH. MIMMyHOT€HHBlE KOMIO3HMLIMH, KaK
NPEATONaraloT, MPUTOIHbIE JJIsI UCIOJb30BAHUS B KAadeCTBE BAKLMHBI, MOXHO TMOJy4YaTb U3
MMMYHOT€HHBIX MOJHUIENTHIOB SPA, TaKuX Kak BapHaHT aoMeHa D SpA, uin MMMYyHOT€HHBIX
Koaryjas. B npyrux BapuaHTax OCYLIECTBJEHUS SPA MM Koaryya3bl MOXKHO HCIOJIb30BAaTh B
KOMOMHAIIMM C JPYTUMHU CEKPETHPYEeMbIMH OelKaMHU BHPYJICHTHOCTH, TOBEPXHOCTHBIMH
OemkaMu MM HMX HMMMYHOTE€HHBIMH (pparMeHTamMu. B HEKOTOpBIX acrekTax aHTHIEHHBIH
MaTtepuag  IMOABEPraroT  OOWIMPHOMY — OHANU3y  JUIT  YAAJNCHHS  HEXKeJIaTelIbHbIX
HU3KOMOJIEKYJISIPHBIX MOJIEKYJT W/WiIH JTHOPUIM3UPYIOT ISl OoJiee JIErKOrO COCTaBJICHHUS B
JKeJ1aeMOM HOCHUTEIE.

[0247] J[lpyrue BapuaHThl BaKIHMHbI HAa OCHOBE OEJKOB/MENTHUAOB BKIIFOYAIOT
BCTPaNBaHHE HYKJIEHHOBBIX KHUCIIOT, KOOUPYIOIUX aHTHreHbl, B kadectBe JIHK-BakuuH. B cBsizu
C OTHUM, B HENABHUX CTaThsIX OIMCAHO KOHCTPYMPOBAHHWE PEKOMOWHAHTHBIX BHPYCOB
OCIOBAaKIMHBI, 3Kcrpeccupyrommx 10 cmexkHpix MuHUManbHbIX 3muTornoB CTL (Thomson,
1996) nnu komOuHamo 3muTonoB B-kierok, nurorokcndeckux T-mumdouuto (CTL) u T-
xenmnepoB (Th) u3 Heckonpkux Mukpoopranm3moB (An, 1997), n ycrnemHoe HCHOIb30BaHNE
TAKUX KOHCTPYKLMUH Uil UMMYHHU3ALUN MBIIIEH A1 MPUMUPOBAHUS TPOTEKTUBHBIX MMMYHHBIX
orBeToB. Takum o00Opa3oM, B JUTEpaType HMEETCs AOCTATOYHO JOKa3aTeNbCTB YCHEIIHOTO
UCTIONIb30BAHUS] TENTUAO0B, AKTUBUPOBAHHBIX IENTHAAMHU AHTUICHIIPE3CHTUPYIOIUX KJIETOK
(APC) u mnenTuna-KOAMPYIOIIMX KOHCTPYKLUH aist 3(PQEKTUBHOrO in Vivo NPUMHUPOBAHUS
NPOTEKTUBHBIX HMMYHHBIX OTBETOB. lCHojbp30BaHHE MOCIENOBATENBHOCTEH HYKIEHHOBOM
KUCJIOTHI B KauecTBe BakLMH onucaHo B nateHTax CIIIA NeNe 5958895 u 5620896.

[0248] TIlonmy4yeHume BakLUMH, COAEPKAIMUX TMOJUNENTUAHBIC WM  TENTUIHBIC
NOCJIEIOBATEIbHOCTA B KaYECTBE AKTUBHBIX MHTPEIUEHTOB, KaK MPABUJIO, XOPOIIO M3BECTHO B
stoi obnactu, kak omucaHo B mateHTax CIITA NeNe 4608251; 4601903; 4599231; 4599230;
4596792 u 4578770, BCe U3 KOTOPBIX BKJIOUEHBI B HACTOALLEE ONMUCAHHUE B KA4E€CTBE CCHUIKH.
Kax mpaBuiio, Takue BaKLMHBI MOJYYAOT B BHIAE MHBELHPYEMBIX CPEICTB B KAUECTBE SKUIKUX
pPacTBOPOB HJIM CYCHEH3UI: TakKK€ MOXHO IMOJy4aTh TBEpAble (POPMBI, MOAXOIAIINE IS
pPacTBOpPEHHsI WM CYCIIEHAWPOBAHUS B JKHIKOCTH Tepen MHbekimen. IIpenapar Takxke MOXHO
SMYJBIUPOBaTh. AKTHUBHBIH HMMMYHOT€HHBI WHTPEIMEHT 3a4acTyl0 CMEIIHUBAIOT C
SKCLUUMHUEHTaMH, SBISIOIUMHCA (apMaLeBTHIECKH TPHEMJIEMbIMA W COBMECTHMBIMH C
aKTUBHBIM HHrpequeHToM. [loaXxonsdIimuMu SKCUUIUEHTaMH SIBISIFOTCS, HANpUMeEp, BOIA,
¢du3nonornuecKkuil pacTBOp, AEKCTPO3a, TNIUMLIEPHH, YTAHOJ WIX T.II. U UX KoMOmHaumu. Kpome
TOTO, TIPH JKEJIAHUH, BAKLIMHA MOXKET COAEPKATh KOJINIECTBA BCIIOMOTaTEIbHBIX BELIECTB, TAKHX
KaK YBIQKHUTENN WU dMyJbraropsl, pH-OydepHsle cpencTsa nim aablOBaHThI, MOBBILIAIOIINE

B(bq)eKTHBHOCTb BakLMH. B KOHKPETHBIX BapUaHTax OCYLHCCTBJICHHS BAKLHWHBI COCTaBJISAIOT C
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KOMOWHAIIMeH BelecTB, kak onucaHo B nmateHtax CIIIA NeNe 6793923 u 6733754, BKIIOUEHHBIX
B HACTOsILIEEe ONMCAHNE B KAUECTBE CChUIKU.

[0249] Baxkuuebl MOXHO OOLIENPUHATHIM  00pa3oM  BBOAWTH IAPEHTEPAIBHO,
MOCPEACTBOM HHBEKLIUU, HampuUMep, MOAKOXHON WM BHYTPUMBILIEUYHOH. JlOMOJHUTENbHBIE
COCTaBbl, MOAXONAIINE IJIsI IPYTUX CIIOCOOOB BBENEHMS, BKJIOYAIOT CYMIO3UTOPHHM H, B
HEKOTOPBIX ClIy4asix, NepopajbHbIe COCTaBbl. B ciyuae Cynmo3uTopueB OOIIENPUHSTHIE
CBSA3BIBAIOLME CPEACTBA U HOCUTENIM MOTYT BKJIKOYaTh, HAIIPUMEP, MOJUANKUICHIVIMKOIN WU
TPUTTULEPUBL. TaKHUe CYNIO3UTOPUM MOXKHO IOJIy4aTh W3 CMeECeH, COMAep KalluX aKTHUBHBIN
UHTPEOUeHT B Jauana3oHe or npubmusurenbHo 0,5% go  mpubnusurtensHo  10%,
MPEINOYTUTENBHO - OT npubnu3utensHo 1% no npubmusutensHo 2%. [lepopalibHble COCTaBBI
BKJIFOYAIOT Takue OOLICTIPHHATO HCIONb3YeMble SKCIMIIUEHTHI, KakK, HampuMep, MAaHHUT,
JAKTO3y, KpaxMmall, CTeapaT MarHus, CaxapuH HATpHs, LeJUTR0JIo3y, KapOOHAaT MarHus
(apMareBTHYECKON KAaTEerOpUH | T.II. ITH KOMITO3ULUU UMEIT (OPMY PacTBOPOB, CYCIEH3UN,
TabJIETOK, MIIIOJIEH, KaICyJ, COCTAaBOB C 3aMEIJICHHbIM BBICBOOOXKIIEHHEM WJIM TIOPOIIKOB U
comgepxkat ot mnpubmusurenvHo 10% nmo npubnmsurensHO 95% AKTUBHOTO WHIPEIUEHTA,
NPEATIOYTUTENBHO - OT NPHOIM3UTENBHO 25% 1o npubausutensHo 70%.

[0250] IlonmumenTuasl W mnonunenTua-kopupyromme koHcrpykuuun JIHK mokHO
COCTAaBJIATb B BAaKIMHY B BHAE HEUTPANbHBIX WIH COJEBBIX (GopM. DPapMareBTHUECKH
IpUeMJIEMBbIE COJIM BKJIIOYAIOT KUCIbIE COJIM MpUCOeANHEHUs (oOpasyromuecst co CBOOOIHBIMU
AMHUHOTPYIIIAMU NENTHA) U COJIH, OOpa30BaHHbBIE C HEOPTaHMYECKUMH KHCIOTAMH, TAKUMH KaK,
Harpumep, cojisiHasg Wi (GocopHbIE KUCIOTHI, WIM TAKMMHU OPraHMYECKUMH KUCJIOTAMH, Kak
YKCYCHasl, LI1aBeNieBasl, BUHHAs,, MUHAJIbHAs U T.I1.

[0251] Kax mpaBmio, BakLMHBI BBOAST CHOCOOOM, COBMECTHMBIM C JIEKAPCTBEHHBIM
COCTaBOM M B TakOM KOJHMYECTBE, KOTOpoe Oyzmer TepamneBTHUeCKH 3((QEKTHBHBIM U
UMMYHOT€HHbIM. BBOIMMOE KOJIMYECTBO 3aBUCUT OT MHAUBUAYYMA, MOAJIEKALIETO JICYEHHIO,
BKJIFOYAsi CIMOCOOHOCTb MMMYHHOH CHCTEMbl HWHAMBUAYYMa CHHTE3HUPOBATH aHTHUTENA W
JKEJIAEMYI0 CTENeHb 3aIIUThl. TOYHbIE KOJIMYECTBA HEOOXOIMMOTO AKTUBHOIO WHIPEIUEHTA,
NOJJIeKAIe BBEAEHHUIO, 3aBHCIAT OT pelIeHHus MNpakTUkyrouero crenuanmucra. OmgHako
MOAXOASIINE JAMANa3OHbl 03 COCTaBJSAIOT TOpsiAKA HECKOJNbKUX COTE€H MHKPOIpaMMOB
aKTUBHOTO HHIpeIUEeHTa Ha BaklIUHauuwoo. Ilomxonsmue pexuMbl HAuyajJbHOTO BBENEHHUS U
OyCTepHOro BBEIECHHS TAKXKE BAPbUPYIOTCS, HO THUIMYHBIMHU SIBJISTFOTCS Ha4YaJIbHOE BBEIEHHE C
MOCHEAYIOLTUMHI HHOKYJISIUSIMU UK IPYTUMU BBEACHUSIMH.

[0252] Cnoco® MCnoap30BaHUST MOKET IIHPOKO BapbHPOBATHCS. MOXKHO HCIIONBb30BAThH
mro0ble U3 OOLIEPUHSITBIX CHOCOOOB BBENEHHs BakIMHBL CUUTAIOT, YTO OHH BKIIOYAOT
NepopaNbHOE HCIONBb30BAHUE B TBEPAOM (PU3HMOJOTHUECKH TNPUEMIIEMOM OCHOBAHUHU MWIIH
(pU3NONOTHUECKH MPUEMIIEMOH TUCTIEPCHH, MApEHTEPANbHO, MOCPENCTBOM HMHBEKIUH H T.II.
Jlo3a BakIMHBI Oy/I€T 3aBUCETh OT IYTH BBEIEHUS U BAPbHPOBATHCS B 3aBUCHMOCTH OT pa3Mepa
Y COCTOSIHUSI 310POBbsl UHANUBUAYYMA.

[0253] B HEKOTOpBIX CIy4asx >KENIaTeJbHbIMH OyAyT MHOTOYHCIIEHHBIE BBEIEHHS

BaKLWHBI, Harpumep, 2, 3, 4, 5, 6 unu Oonee BBeneHuN. BakuMHALIMKM MOKHO OCYLIECTBIISITH C
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uHTepBaiamu ot 1, 2, 3,4, 5,6,7,8 no 5, 6,7, 8, 9,10, 11, 12 Henensb, BKIOUYAsA BCE NHANA30HbI
Mexny Humu. llepuommueckue OycrepHble BBEAEHHMA C HHTepBajamMu 1-5 ner OyayT
JKeNaTeIbHbIMU Sl TOAJEpKaHUsl IMPOTEKTHBHBIX ypoBHel aHturen. Ilocie kypca
MMMYHU3ALMM MOTYT CJIE€AOBAaTh AHAJIM3bl HA AHTHUTENA IPOTUB AHTUICHOB, KaK OIUCAaHO B
nateHTax CIITA NeNe 3791932; 4174384 u 3949064.

1. Hocurenn

[0254] Vka3aHHas KOMIIO3ULMSI MOXET BapbUPOBATHCA IO CBOEH HMMMYHOT'€HHOCTH.
Takum oOpazom, 3a4acTyr0 HEOOXOOMMO CTUMYJIMPOBATh HMMYHHYIO CHCTEMY OpraHH3Ma-
XO035IMHAa, Yer0 MOJKHO JOCTUIaTh IIOCPENCTBOM CBSI3bIBAHMS MENTHAA WK TOJUIENTHAA C
HocuteneMm. Ilpumepamu HocuTeneiliT U MPENNOYTUTETBHBIMU  HOCUTENSIMU  SIBJISIFOTCS
remormanuH Mopckoro Omoana (KLH) u Obruumii ceiBoporounsiii ansOymun (BSA). pyrue
aNbOYMUHBI, TaKW€ KaK OBAJBOYMHH, CBIBOPOTOYHBIH aNbOYMHH MBIIIH HJIA CHIBOPOTOYHBIH
aNbOyMUH KpOJIMKA, TakXKe MOXKHO UCIONb30BaTh B KadecTBe Hocutened. Cpencrsa
KOHBIOTAIMM TOJIMIENTHAA C OEIKOM-HOCHTEJIEeM XOpPOIIO H3BECTHbI B 3TOH obmactu u
BKJIFOYAIOT TJyTapaiblerus, m-MajteuMuno0eH30mI-N-ruIpOKCUCYKINHUMHIHBIA  CIOKHBINA
a¢up, kapbonuumMua u Orc-OMa3OTHPOBAHHBIN OEH3UIMH.

2. ATbIOBAHTBI

[0255] HIMMyHOT€HHOCTb MOJUIENTUAHBIX WJIA MENTHAHBIX KOMIIO3UIIUH MOYHO
NOBBIIATh C HCIOJIb30BAHUEM HECNeHU(PUIECKUX CTUMYJSITOPOB HMMYHHOTO OTBETA,
U3BECTHBIX KakK aabloBaHThl. [llomxonsdinue angbOBaHTHl BKJIIOYAIOT BCE IpHUEMIIEMbBIE
UMMYHOCTUMYJIMPYIOIINE COENUHEHUs, TaKW€ KAK LIUTOKWUHBbI, TOKCHUHbI WJIM CHUHTETHYECKUE
KOMIO3ULUH. PsAn anbprOBaHTOB MOXHO HCIOJB30BaTh [JIs1 MOBBILIEHHs] TYMOPAJIbHOIO OTBETA
NPOTUB BapUaHTa MOJUMENTHAA SPA, WM KOaryjiasbl, WIH JIOOOro Apyroro 0akTepuansbHOrO
Oenka, WM KOMOWHAIMM, MPEICTABJICHHON B HACTOSINEM OMHMCAHUHM. AIBIOBaHTbI MOryT (1)
3aXBaTbIBATh AHTHIEH B OpraHU3Me, YTOOBI BBI3BATh MENJICHHOE BBICBOOOXKAEHUE, (2)
NPUBJIEKATh KJIETKH, YYaCTBYIOIIME B UMMYHHOM OTBETE, B MECTO BBEICHUS; (3) MHAYLUPOBATD
npoiupepanuo WM aKTHBALWK KJIETOK HWMMYHHOH cHUCTeMbl, wiu (4) yJyd4marhb
pacnpocTpaHeHHe aHTUT'€Ha [0 BCEMYy OpPTaHU3My MHAUBUIYyMa.

[0256] AnbprOBaHTBI BKIIFOUAIOT, B KAYECTBE HEOTPAHUYHMBAIOLIUX MPUMEPOB, SMYJIbCHH
"Macno-B-Bofe", SMyJbcuM "Bopa-B-Macie", MHUHEpalbHble CONM, [OJMHYKJICOTHABl U
npuponHble BelecTBa. KOHKpeTHblE aJbIOBAHTBL, KOTOPbIE MOXKHO MCIIOJIb30BATh, BKJIIOYAIOT
WJI-1, NI-2, WI-4, NJI-7, UJI-12, y-unarepdepon, [M-KC®, BIXK, conmu anoMuHMs, TaKHe KakK
THIOPOKCHU] AIFOMUHMS FJTH APYTHE COENMHEHUs amoMUHus, coennneHust MDP, takue kak thur-
MDP u nor-MDP, CGP (MTP-PE), numun A, u monodochopmi-munun A (MPL). RIBI,
COZEeP KALITNI TPH KOMIIOHEHTA, BbIIeNeHHbIX U3 OakTepuii, MPL, numukomst tperanossl (TDM)
u ckener kjerouHoit crenku (CWS) B smynbcum 2% ckBanen/Tween 80. Jlaxke MOXKHO
ucnonb3oBath anturensl MHC. Jlpyrue agbroBaHThl Win criocoObl onmcansbl B natenrax CIIIA
NoeNe 6814971, 5084269, 6656462, kaxxablil U3 KOTOPBIX BKJIIOUYEH B HACTOSILIEE ONUCAHUE B

Ka4u€CTBEC CChIJIKH.



72

[0257] B  HeKOTOppIX  BapuaHTaXx  OCYLIECTBICHHUsS  AABIOBAHT  COAEPKUT
UMMYHOCTUMYJIATOp.  Takue HMMMYHOCTUMYJSATOPbI MOTYT  BKJIKOYaTb, B  KadecTBe
HEOTPAHUYMBAIOLINX IPUMEPOB, CTUMYJIATOPHI MATTEPH-PACIIO3HAIOIINX PELENTOPOB, TAKUX KaK
Tonn-nonodusie peuentopsl, RIG-1 1 NOD-nonobusie peuentopsl (NLR), MunepanbHbie com,
TaKHe Kak aJIloMOKaJIHEeBble KBACL[bl, AJFOMOKAJIMEBbIE KBACIbI B KOMOMHALUHU ¢ MOHO(OoCchOopuII-
munuaom (MPL) A Enterobacteria, takux kak Escherihia coli, Salmonella minnesota,
Salmonella typhimurium unu Shigella flexneri,unu konkperHo ¢ MPL. RTM. (ASO4), MPL A
YKa3aHHbIX BbIllle OaKTepuil OTHENbHO, camoHuHbL, Takue kak QS-21, Quil-A, ISCOM,
ISCOMATRIX, »smynbcuu, takue kak MF59, monrtanua, ISA 51 u ISA 720, ASO2
(QS21+ckBanen+MPL.), nunocombl U JHMIIOCOMajbHbIE COCTaBbl, Takue kak ASOIl,
CUHTE3HMPOBAHHbIE WJIM KOHKPETHO MOJy4YeHHbIE MUKPOUACTHULBI U MUKPOHOCHUTENH, TaKhe Kak
NOJIy4eHHBbIe M3 OakTepuil Be3ukyJsbl BHemHeil MmemOpanbl (OMV) N. gonorrheae, Chlamydia
trachomatis u 1p., WIM YacTUIBl XUTO3aHA, AEMOOOpPAa3yIOIIME CPEACTBA, TaKHUe Kak OJIOK-
COTOJIUMEPHI ILTFOPOHHUKH, KOHKPETHO MOAM(DULIMPOBAHHBIE WM MOJYYCHHBIC MENTHIbI, TaKUe
KaK MypaMILTIUICTITH], aMHHOAIKIITITIOKO3aMUHUA-4-pocdarsl, Takue kak RC529, unm Oenkwy,
Takne Kak OakTepHaJbHbIe AaHATOKCHHBI WK (PparMeHThl TOKCHHOB.

[0258] Paznmunble CcHOCOOBI HOCTHKEHHS] aabIOBAHTHOTO 3(dexra it BaKIUHBI
BKJIFOYAIOT HCIIOJNB30BAHME CPEACTB, TAaKUX KakK TUAPOKCHA WiH Qocdar amoMUHHS
(amroMoOKanmMeBble KBACLBI), OOIIETIPUHATO HCIIONB3yEeMble B BUAE PACTBOPA OT MPHOIU3UTEIBHO
0,05 mo mpubnusurensro 0,1% B ¢ocdarHo-comeBoM Oydepe, CMECH ¢ CHUHTETUYECKUMHU
nonumepamu caxapos (Carbopol®), ucronezyemsle B Bune pactsopa npudiamsurenasbHo 0,25%,
arperanuio Oenka B BaKLIMHE NPU TEPMHUECKOH 0OpabOTKe ¢ MCIIONB30BAaHHEM TEMIIEpaTyp B
auanazoHe oT npubausureabHo 70° no npubnusutensHo 101°C B Teuenue ot 30 cekyHn mo 2
MHHYT, COOTBETCTBEHHO. JINsl JOCTIDKEHHS aabIOBAaHTHOro 3¢p¢dexra Takke MOXKHO
UCIIONIB30BATh arperalyilo IMOCPEACTBOM peakThBauuu obpaboranHeiMu nencuHoM (Fab)
aHTHUTEAaMH C aJlbOYMHUHOM; CMELIMBaHHME C OakTepuaibHbIMU KieTkamu (Hanpumep, C.
parvum), SHAOTOKCHHAMH HJIM JIUTIONOJHCAXAPUAHBIME KOMIOHEHTAMU TPaMOTPULIATEIbHBIX
OakTepwii; SMyJIbTUPOBaHIE B (PU3NOJIOTHUECKU TPUEMIIEMBIX MACIISTHBIX HOCUTENEH (Hampumep,
MaHHUI-MOHooseaT (Aracel A)), umu smynsrupoBanune ¢ 20% pactBopoMm mnepdropyriepoaa
(Fluosol-DA®), ucronb3yemMoro B KauecTBe OJIOK-3aMECTUTETIIS.

[0259] Ilpumepsl anbOBAaHTOB U TMPENNOYTHTENbHBIC aIBIOBAHTHI BKIIFOYAIOT TOJTHBINA
anbpioBaHT @peitHna (HecrenUpUUECKUl CTHUMYJISATOP HMMYHHOTO OTBETa, COAEpP KAlluii
norudmme Mycobacterium tuberculosis), HemonHble anbIOBaHTBl DpeliHna W THUAPOKCUA
ANIOMHUHMUSL.

[0260] B HEKOTOpBIX acMmeKTax MPeNroOYTHTEIBHO, YTOOBl BBIOPAHHBIA aqBIOBAHT
apisica npedepeHuuanbHbiM uHAYKTOpoM Thl- wmnm Th2-tuma oreera. Bricokme ypoBHH
uTOKMHOB Thl-THna WMMEOT CKIOHHOCTh K HHAYLUPOBAHHMIO KIETOYHO-OMOCPEIOBAHHBIX
MMMYHHBIX OTBETOB Ha YKa3aHHBIN aHTUTEH, B TO BPEMs KaK BbICOKHE YPOBHH LUTOKUHOB Th2-

THUIIa UMEKOT CKIIOHHOCTb K MHAYLIUPOBAHUIO TYMOPAJIbHbIX UMMYHHbBIX OTBETOB HAa aHTUI'CH.



73

[0261] Paznmuuenne mmmyHHOro orBera Thl- m Th2-tuna He siBnsieTcs: aOCONMIOTHBIM.
dakTuyeckw, WHIUBUAYYM OyIeT MOaAepKUBaThb HMMYHHBI OTBET, ONHCHIBAEMbIH Kak
npeumyinectseHHO Thl wmm npeumymecrseHHo Th2. OpgHako dacTo ynoOHO paccMaTpHUBAThH
CEMEICTBA IMTOKMHOB B TEPMHMHAX OIMCHIBAEMOTO 1 KjIoHOB murine CD4" T-kjieTok Mblmnu
Mosmann u Coffman (Mosmann and Coffman, 1989). Kak npasuno, orsersi Thl-tuna
accounupoBaHbl ¢ mnpoxykuued urokuHoB M®Hy wu WJI-2 T-numdouuramu. [pyrue
LUTOKHHBI, 3a4aCTyH HaNpsIMyl0 acCCOLMMPOBAHHbBIE ¢ MHAYLUPOBAHUEM HMMYHHBIX OTBETOB
Thl-tuna, He mpoxyumpyroTes T-knerkamu, Takue kak WMJI-12. B otnuume ot 3TOro, OTBETHI
Th2-Tuna accormuposansl ¢ cexkpenuei NJI-4, NJI-5, NJI-6, NJI-10.

[0262] B nmomonHeHuMe K aqbIOBAHTAM, >KEJNATENIbHBIM MOJKET SIBJIATbCS COBMECTHOE
BBeIcHHEe Monu(ukaTopos duosnorndeckoro orsera (BRM) st ycuineHus: HIMMYHHBIX OTBETOB.
ITokazano, yto BRM nonoxxurensHo perynupyer T-kjI€TOUHBI UMMYHUTET WU OTPULATENBHO
peryJupyeT aKTUBHOCTb CyNpecCOpHbIXx Kjerok. Takune BRM BxmouarT, B KadecTBe
HeorpaHnYuBaroIuX npumepos, mumeruanH (CIM; 1200 mr/nim) (Smith/Kline, PA); wmn Hu3kue
no3bl wknodochammima (CYP; 300 mr/m) (Johnson/ Mead, NJ) W LMTOKHHBI, TaKHe Kak Y-
unrepdepon, WJI-2 nmm WJI-12, unn reHsl, kogupyrouine OelKHu, y4acTBYIOIINE B MMMYHHBIE
XenmnepHble PYHKINHY, TaKue Kak B-7.

B. JIunuaHbie KOMIIOHEHTRI H BELECTBA

[0263] B HEKOTOpPBIX BapHUaHTAX OCYIIECTBJIECHUs HACTOsIIEe N300PETEeHNE OTHOCUTCS K
KOMITO3ULIMSIM, COAEPIKALIMM OJUH WM Ooliee JHUMUIOB, aCCOLMHUPOBAHHBIX C HYKJIEHHOBOH
KHUCJIOTOHN WJTM TOJMIIENTUAOM/TIENTHAOM. JINIUA SBIsIeTCs BEIECTBOM, HEPACTBOPUMBIM B BOZIE
U 3KCTpParupyeMbIM OpraHudeckuM pactBoputeneM. CoeauHEHUs, HHblE, Y€M KOHKDPETHO
IPE/ICTABJICHHBIE B HACTOSLIEM ONUCAHUY, U3BECTHBI CIIELMAIHUCTY B 3TOH OOJACTH KaK JIMITHIbI
Y BKJIIOUEHBI B KOMITO3UIIMU U CIIOCOOBI O HACTOSIEMY M300peTeHuo. JIMnuaHbIii KOMIOHEHT
U HE-JIUMHUJ MOXKHO MPUCOECIUHATD APYT K APYTY KOBAJEHTHO WJIM HEKOBAJIEHTHO.

[0264] JIumun MOXKET SIBJISTHCS MPUPOAHBIM JIMITUAOM UM CUHTETHYECKUM JIUITHIOM.
OnHako, JUMUI, KaK MPABHIIO, SIBJISIETCS OMOJOTHUECKUM BEIECTBOM. BHONIOrHYecKue UMb
XOpOLIO W3BECTHBI B OTOW 00JaCTM W BKIOYAKOT, HANpUMeEp, HEHTpPaJbHBIE JKHPHI,
dochomumnunsl, Gochorauuepuapl, CTEPOUIBI, TEPIIEHBI, JH3OJUMHIbI, TIUKOC(HHHIOIHITHIBL,
TIIFOKOJIMMTU/IBL, CYJIb(aTUABI, JHUIUABI, CBA3aHHBIE C JKUPHBIMH KHCIOTAMH MPOCTO3(UPHON U
CJIO’KHO3(UPHOI CBSA3BIO, U MOJIMMEPU3YEMbIE JTUMHIbI U UX KOMOMHALINH.

[0265] Monekyia HYKJIEMHOBOH KUCJIOTHI WJIH MTOJUMENTH I/ TIENITH, aCCOLIMHPOBAHHBIE C
JUMUAOM, MOXHO JUCHEPTHpPOBaTb B PACTBOpE, COMAEPKAILEM JIMIHJ, PACTBOPSTH JIMIUAOM,
SMYJBTUPOBATh C JUMHIOM, CMEIINBATh C JIMITUIOM, KOMOMHUPOBATh C JIUMHIOM, KOBAJIEHTHO
CBSI3bIBATD C JIMITU/IOM, TTOJTyYaTh B BUJE CYCIIEH3WHU B JIMIHJE WIM HHBIM O0pa3oM CBSI3bIBATH C
aunuaoM. Jlunmua waum IMOUA-NOKCBUPYC-aCCOLMUPOBAHHAS KOMITO3HMLMS IO HACTOSALIEMY
M300pETEHNI0 HE OTrpaHUYEHBI JIFOOOW KOHKPETHOH CTpykTypoil. Hampumep, nx Takke MOXKHO
MIPOCTO BKJIOYATh B PACTBOP, BO3MOKHO, MOJIy4asl arperarsl, sIBJISIOIIAECS HEOAHOPOAHBIMU IO
cBoeMmy pasmepy win popme. B apyrom mpumepe OHM MOTYT HPUCYTCTBOBATH B OMCIONWHOM

CTPYKType, B BUA€ MHULE/UI WM "paspyLleHHOH" CTpyKTypbl. B Apyrom HeorpaHundusaroiiem



74

npuMepe Takke mnpenycMoTrpeH komruiekc JsunogexkramuH(Gibco BRL)-mokceupyc wim
Superfect (Qiagen)-nokceupyc.

[0266] B HeKOTOpPbIX BapuaHTaX OCYIIECTBIEHUS KOMIIO3MLMS MOXKET COAEpXKaTb
npubnusutensHo 1%, npubnusurensHo 2%, npubmusutensHo 3%, npubnusuTensHO 4%
npubnusutensHo 5%, mnpubnusutensHo 6%, npubnuszuTensHo 7%, mpubnusutenbHo 8%,
npubmuzutensHo 9%, npubmusurensHo 10%, npubnusurensHo 11%, npubnusurensHo 12%,
npubmmsutensHo 13%, npubnusurensHo 14%, npubmusutensro 15%, npubnusurensro 16%,
npubnusutensHo 17%, npubnusurtensuo 18%, npudmmsurensro 19%, npubmusutensHo 20%,
npubnusutensHo 21%, npubnusurtensHo 22%, npudamsurenabHo 23%, npubmusutenbHo 24%,
npubnusuTensHo 25%, npubnusurtenbHo 26%, npudamsurenabHo 27%, npubdbmusutensHo 28%,
npubnusuTensHo 29%, npudnusutenbHo 30%, npudmmsurensro 31%, npubmusutensHo 32%,
npubnusuTensHo 33%, mpudnusutenbHo 34%, npudamsurensHo 35%, npubmusutenbHo 36%,
npubnusuTensHo 37%, npudnusutenbHo 38%, npudmamsurensHo 39%, npubmusutensHo 40%,
npubnusutenbHo 41%, npubmusurensro 42%, npudmmsurensHo 43%, npubmusutensHo 44%,
npudm3uTeNbHo 45%, npudnusutenbHo 46%, npubnusurenbHo 47%, npudbnmsutensHo 48%,
npubnusutensHo 49%, mpubnusutenbHo 50%, npudmmsurensro 51%, npubmusutensHo 52%,
npubnusutensHo 53%, npubnusurensHo 54%, npubnusurenvHo 55%, mpubnusutensHo 56%,
npubnusuTensHo 57%, npubmusutensHo 58%, npubmmsurensHo 59%, nmpubmusutensHo 60%,
npubnusutensHo 61%, mpubnusurensHo 62%, npudmmsurenbHo 63%, nmpudbausutensHO 64%,
npubnusuTensHo 65%, mpudnusuTenbHo 66%, npubdnusutensHo 67%, npubmmsutensHo 68%,
npubnusuTensHo 69%, npubnusurensHo 70%, npudmmsurensHo 71%, npubnusutensHo 72%,
npubnusutensHo 73%, npubnusurenbHo 74%, npubmusurenbHo 75%, npubausutenbHo 76%,
npubausutensHo 77%, npubnusurenbHo 78%, npubnusutensHo 79%, npudnusurensHo 80%,
npubmmsutensHo 81%, mpubmusurensHo 82%, npudnusurensHo 83%, npubmamsurenvHo 84%,
npubmmsutensHo 85%, mpubmausurensHo 86%, npudnusurensHo 87%, npubamsurensHo 88%,
npubnusuTensHo 89%, mpubnusurtenbHo 90%, npudmmsurenasro 91%, npudbmusurtensHo 92%,
npubnusuTensHo 93%, mpubnusurtenbHo 94%, npudamsurenabHo 95%, npubdbausutenbHo 96%,
npubnusuTensHo 97%, nmpubnusurtensHo 98%, mpuOmuzutenbHo 99%, wuaum MOOOW AMana3’oH
MEXAY HHUMH, KOHKPETHOTO JIUIH/IA, TUTIA JIMHIA WJIH HEJIUIUAHOTO KOMITOHEHTA, TAaKOro Kak
abIOBAHT, aHTHUT'EH, MENTH]I, TOJHUIIENTH, CaXap, HYKJIEUHOBAsI KMCIIOTA MIIK APYrOi MaTepual,
NPEACTABICHHbI B HACTOSILIEM OIMHMCAHWW WJIM WU3BECTHBIH CHENMAJHNCTy B 3TOM obmactu. B
HEOTPAaHMYHUBAIOINEM IPUMEPEe KOMIIO3UIUS MOXKET COAeparh OT npuommsurensHo 10% mo
npubnusuTensHO 20% HEWTPaTbHBIX JIMITUIOB, U OT MPHOIU3UTENBHO 33% A0 MPHOIU3HTENBHO
34% muepebposuna u mnpudbnusurenpbHo 1% XonecrepuHa. B npyroMm HeorpaHUYHBAIOLIEM
npuMepe JMIOCOMAa MOJKET COoAepaTh OT mpuOmusurenbHo 4% no npubmusutensHo 12%
TEPIIEHOB, Ine NpUOMU3UTENbHO 1% MULENIBl KOHKPETHO MPEACTABIsieT COOOW JIMKOIUH,
octapiisis OT mpuOIM3uTeNbHO 3% n0 npubnmusurenpbHo 11% IUIIOCOMBI Kak COIEpPIKAIIYIO
Apyrue TeprieHsl, U oT npudbnusutensHo 10% no npubnusutensHo 35% docharuaunxonuna, u

npuOIM3uTeNIbHO 1% HEMTUMUAHOTO KOMITOHeHTa. TakuM 00pa3oM, MPEeArnoiaratloT, uTO
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KOMITO3UIIMH TI0 HACTOSIIIEMY H300PETEHHI0 MOTYT COAEP)KaTh JIOObIE W3 JIMNHIOB, TUIIOB
JUMUAAOB WX APYTHX KOMIIOHEHTOB B JTF000H KOMOWHAIIMH WM IIPOLIEHTHOM JTHANa30He.

C. KomOuHUpOBaHHOE JIeYeHHE

[0267] KoMno3uuuu U CBsi3aHHbIE CIIOCOOBI 110 HACTOSAIIEMY MU300PETEHHIO, B YACTHOCTH,
BBEICHUE CEKpeTUpyeMoro (akropa BHUPYJIEHTHOCTH WINM Oelka IOBEPXHOCTH, BKJIKOYAS
BapUAHT MOJUIENTHAA WM NenTHaa SpA, W/umm Ipyrux OakTepHabHbIX MENTHAOB WK OEJIKOB
NAaLUEeHTY/UHANBUYYMY, TaKXK€ MOJKHO HCIIOJIb30BaTh B KOMOHMHAIMM C HCIOJb30BAHHEM
O0ImenpuHATBIX  croco0oB Tepanuu. OHM BKJIIOYAIOT, B KA4eCTBE HEOTPAHHMYHBAIOIINX
NPUMEPOB, BBEIACHHE AHTUOMOTHKOB, TAaKMX KaK CTPENTOMULMH, LUMPO(IOKCALNH,
JTOKCULIMKJIMH, TeHTAMHLIH, XJIOpaM(pEHHKOJ, TPUMETONPHUM, CYJIb(paMeTOKCa30J1, aMITULMILIHH,
TETPALUKIIMH WIN Pa3MYHble KOMOMHALIUY aHTUOUOTHKOB.

[0268] B omHOM W3 acMeKTOB MPEIOJAraloT, YTO MOJMIENTHAHYI BaKIUHY W/WJIH
TEPANUI0 HUCMOJNB3YIOT B KOMOMHAIMHM C aHTHOAKTEPUAIbHBIM JIeU€HHEM. AJIbTEPHATHBHO,
Tepanusi MOXeT IMpeNlIecCTBOBaTh WM CJEeN0BaTh IOCJe JIeUeHUs APYTMMU CPEICTBAMHU C
UHTEpBajlaMi B Juana3oHe OT MMHYT 10 Hejenb. B BapuaHTax OCyIIeCTBIIEHHS, B KOTOPBIX
ApyTue CpencTBa W/niaH OENKH WM MOJIMHYKJIEOTHABI BBOISIT Pa3ielbHO, KaK MPABIIIO, MOXKHO
o0ecrieunBaTh, 4YTOOBI HE NPOXONWI 3HAYUTEIBHBIN IEPHOA BPEMEHH MEXOY KaxIbIM
BBEJICHUEM, TaKHMM 00pa3oM, YTO CPEIACTBO M AHTHIE€HHAas KOMIIO3HMLUS BCE PABHO CMOTYT
BbI3BIBATh NPEATIOUYTUTENbHBIH KOMOMHUPOBAaHHbIN 3(dexr B oTHomeHnn uHAMBHAyyMa. B
TAKHUX CIy4asx MPEAIoJararoT, YTO MOJKHO BBOJUTH 00a CPEACTBA B Ipeaenax NpUOIH3UTEIbHO
12-24 4. gpyr ot apyra wiu npuOIM3UTENbHO 6-12 4. apyr or apyra. B HekoTopbIx ciydasx
JKENaTebHBIM MOXKET OBbITh 3HAYUTENBbHOE NPOIJIEHHE IIepHUOoJa BPEMEHU BBENEHHUS OT
HECKOJIbKUX nHeH (2, 3, 4, 5, 6 unu 7) no Heckonbkux Hepenb (1, 2, 3, 4, 5, 6, 7 unu 8) mexnay
COOTBETCTBYIOILIUMU BEACHUSIMH.

[0269] MOXHO HCHONB30BaTh pa3jM4Hble KOMOWHAIMK, HANpuMep Tepamus
AaHTHOMOTUKAMH TIpeACTaBisieT codor "A", U UMMYHOTE€HHBIH MOJIEKYJia, BBOJUMAs KaK 4acTb
pe’KuMa UMMYHOTEpPAIINH, TaKasi KaKk aHTUIeH, ipeacTaBsieT coboi "B":

[0270] A/B/A B/A/B B/B/A A/A/B A/B/B B/A/A A/B/B/B B/A/B/B

[0271] B/B/B/A B/B/A/B A/A/B/B A/B/A/B A/B/B/A B/B/A/A

[0272] B/A/B/A B/A/A/B A/A/A/B B/A/A/A A/B/A/A A/A/B/A

[0273] Tlpu BBeAEHWH WUMMYHOT€HHBIX KOMIIO3ULMH MO HACTOSIIEMY H300PETeHHIO
NAIUEeHTY/UHANBUAYYMY OyAyT clenoBaTh OOmUM criocoOaM BBENEHUS TAKUX COEIMHEHUH,
YUUTBHIBasi TOKCUYHOCTb, €CJIH OHA €CTb, KOMIIO3ULMH SpA WM APYTUX KOMIIO3ULIUK,
NPEACTABICHHBIX B HACTOALIEM onrcaHuy. OXKUIAIOT, YTO [HKJIbI JEUEHHsI OYAYT MOBTOPSITh, 10
Mepe HeoOxoanMocTh. Takke MPEeAroNaraioT, YTO Pa3jIMuHble CTAHAAPTHBIE CIIOCOOBI TEPaIny,
TaKHe KaK THApPATaIys, MOXKHO HCIIONIb30BaTh B KOMOWHAIIMY C OIMCAHHOW Teparuen.

D. O6mue papmaneBTHYECKHE KOMIIO3HIIHH

[0274] B HEKOTOpBIX BapHaHTaxX OCYLIECTBIEHHs (HapMaLEeBTHUECKHE KOMIIO3ULIUH
BBOIAT MHAUBUAYYMY. Pa3iuuHble acmeKThl HACTOSIIEr0 HM300pETeHHs BKJIOYAIOT BBEIEHUE

5(¢(}eKTUBHOrO  KOJNMYECTBA KOMIIO3ULUM UHAWBUAYYMY. B HEKOTOpBIX  BapHaHTax
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OCYIIECTBJICHUS] HACTOSIIIEro M300peTeHus] CTaQUIOKOKKOBBIC AHTUIEHBI, 4YiIeHbl MyTH ESss,
BKJIFOYAsT TIOJIMMENTHIbI WIH nenTuabl kiacca Esa nnn Esx, w/wnmm dneHsl cyOCTpaToB cOpTa3bl
MOKHO BBOAHTH MAIMEHTY JJIS 3aIIUTHl OT MH(pEKIHH OJHUM win Oosee cTadmIOKOKKOBBIMH
naToreHaMu. AJIbTEPHATUBHO, SKCITPECCUPYIOIINIH BEKTOP, KOAUPYIOIIHA OHH WIH 00Jiee TaKuX
MOJIUTIENTHIOB WJIM TENTHUAOB, MOXHO BBOJUTH NAIIMEHTY B KaueCTBE MpPO(HUIAKTUIECKOrO
neuyenust. Kpome Toro, Takue COeIMHEHHsI MOXKHO BBOIUTh B KOMOMHAIIMK C aHTUOUOTHKOM HITH
aHTHOAKTepUAIbHBIM CPENCTBOM. Takue KOMMO3HMLMHU, KaK MPaBUJIO, OyAyT pacTBOPSTH WIIH
OUCTIEPTUPOBATh B (hapMaleBTUYECKH MPUEMIIEMOM HOCUTEJE UJIH BOIHOU Cpene.

[0275] B nononmHeHue K COEAUHEHUSIM, COCTABJICHHBIM ISl TTAPEHTEPATbHOTO BBEIICHMUSI,
TAaKOrO0 KaK BHYTPHBEHHAs WJIM BHYTPUMBIIIEYHAS HWHBEKLUS, Apyrue (apManeBTHYeCKH
npuemjieMbie (OPMbI BKJIFOYAKOT, HAMPUMeEp, TAOJETKH WM Apyrue TBepablie (Hopmbl s
MEPOPATLHOTO BBENEHUS; KAICYJIbl ¢ MEIJICHHBIM BBICBOOOKASHHUEM, U JIIOObIe Apyrue (hOpMbI,
HCIIOJIb3YEMbIE€ B HACTOSIIEE BPEMs, BKJIFOUAST KPEMBI, JIOCbOHBI, KUAKOCTH IJI MOJIOCKAHUS PTa,
WHTQJISTHTBI U T.11.

[0276] AxTUBHBIE COEIUHEHUS MO HACTOSIIEMY H300PETEHHIO MOXKHO COCTABJISITH JUISI
MapeHTEPATbHOTO BBEIAEHUS, HANpPHUMEpP, COCTABISATb JJIsI HWHBEKUUH BHYTPUBEHHBIM,
BHYTPUMBILIEYHBIM, MOJKOKHBIM WJIU AK€ WHTPANEPUTOHEANbHBIM MyTeM. [lonydyeHne BogHOM
KOMIO3ULIMKM, COAEpKalled COCAUHEHUE WM COEAUWHEHMs, IOBBIIAKOIINE SKCIPECCHIO
monekyinsl MHC kmacca I, Oymer wu3BecTHO cmenuanucrtaM B 3TOH o0lacTu ¢ yd4eToM
Hacrosmero u3obperenms. Kak mpaBmiio, Takue KOMIIO3MLIUUA MOXKHO TIOJy4aThb B BHIAE
UHBELUPYEMBIX CPEICTB, KUIKUX PACTBOPOB MJIM CYCHEH3UI; TaK:K€ MOKHO IMOJy4aTh TBEP/bIE
¢dbopMbl, moAXOASIIUE AJISI UCIIONBb30BAHMS JJIsl TIOJYYEHUS] PacTBOPOB HIIM CYCIIEH3HH IOCIe
n00aBIEHUS JKUAKOCTH Nepe]] MHBEKIUEH;, 1, pernapaThl TAKXKe MOKHO 3MYJIbIHPOBATh.

[0277] PacTBOpbl aKTHUBHBIX COEAMHEHUII B BHIE CBOOOIHOTO OCHOBAaHHUSI WJIH
(bapMaKOJIOTHYeCKH MPUEMIIEMBIX COJIEH MOXKHO IOJIy4aTh B BOZAE, COOTBETCTBYIOIIUM O0Opa3om
CMEIIAHHON C MOBEPXHOCTHO-AKTUBHBIM BEILIECTBOM, TaKUM KakK THAPOKCHUIPOIMUILEIITHOJIO3A.
Taksxke MOXKHO MOJTy4YaTh AUCTIEPCHH B TIULEPUHE, JKUIKUX MOJUITHIICHIIIUKOJISAX U UX CMECSIX U
Macyiax. B oOLEenpUHATHIX YCIOBUSIX XPaHEHHsI M HCIONBb30BAHMS 3TU TpernapaThl COAEPIKaT
KOHCEPBAHT JJIs1 PEAOTBPALIEHUsI pOCTa MUKPOOPTaHU3MOB.

[0278] ®apmaneBTUdYecKre (HOPMBI, MOAXOASIIUE JJIST HHBEKIIMOHHOTO HUCIOJIb30BAHUS,
BKJIFOHYAIOT CTEPUJIbHBIE BOAHBIE PACTBOPHI WJIM JUCHEPCUH, COCTABbI, BKIKOUAOLINE CE3aMOBOE
MacJio, apaxucOBO€ MACJIO WJIM BOAHBIA MPONUJIEHIVIMKOJb, W CTEPUIbHbIE MMOPOLIKU JJIs
3KCTEMIIOPAJIbHOTO TIOJYUYE€HHsI CTEPUJIbHBIX UHBELHUPYEMbBIX PACTBOPOB WM aucrepcuit. Bo
BCEX CiIy4asix popMa OJKHA ObITh CTEPUIIBHON M TE€Ky4Yel O TaKOW CTEMeHHU, YTOOBI €€ JIETKO
MO3KHO ObLIO HHBELMpPOBaTh. OHA Tak:ke NOJKHA OBITh CTAOMIPHOM B YCJIOBUSIX MPOU3BOICTBA U
XpaHeHUsI, © HEOOXOANMO MPENOTBPAIIATh €€ KOHTAMUHAIIMI) MHUKPOOPTAHU3MAaMH, TAKIMH KaK
OaxTepuu U rpHOBL

[0279] benxoBonogoOHbBIE KOMITO3ULIUH MOKHO COCTABJIATh B HEUTPAJILHOM HIIH COJIEBOM
dopme. DapmaneBTUYECKH MPHUEMJIEMbIE COJIH BKJIIOYAIOT KHUCJIbIE COJIM TMPUCOSTUHEHHS

(oOpaszoBanHbIe CO CBOOOAHBIMU aMHHOTPYyMIaMH Oejika), 00Opa3oBaHHbIE C HEOPTraHUYECKHUMHU
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KHCJIOTAMH, TaKUMH Kak, HampuMmep, cojisiHas wWin (OocOopHbIE KUCIOTHI, WM TaKUMH
OpraHMYeCKUMHU KHCIOTaMH, KaK YKCyCHasl, lLiaBeieBas, BUHHas, MuHpanbHas u T.I. Comw,
o0Opa3oBaHHBIE CO CBOOOIHBIMH KapOOKCHUJIBHBIMU TPYIINIAMH, TaKXe€ MOXKHO IONy4YaTh W3
HEOPraHWYEeCKUX OCHOBAHMM, TAKUX KakK, HampuMep, MAPOKCHUIAbI HATpUs, Kajus, aMMOHMS,
KaJIbLIUS WJIM JKeJie3a, U TAKUX OPTaHUYeCKUX OCHOBAHMM, KaK M30MPONUIAMUH, TPUMETUIIAMUH,
TUCTUAVH, IPOKAUH U T.IL

[0280] Hocurenb Takxke MOKET sIBJSTbCS PACTBOPUTENIEM WM JAUCIIEPCUOHHON Cpenoi,
coep Kalel, HampuMep, BOAY, TAHOJ, MOJHON (HApUMEp, TJIULEPUH, MPOMUICHTIIUKOIb,
KUJKANA TOJUSTUIICHIJIUKONb U T.I1.), UX TOAXOSIINE CMECH M PACTUTENIbHBbIE Macyia. MOXKHO
NOJJEPKUBATh MPABIJIbHYIO TE€Ky4eCTb, HAIPUMEpP, C UCIOJb30BAHUEM IMOKPBITHUS, TAKOTO Kak
JICLIUTHUH, TOCPEICTBOM MOANEPKAHUS HEOOXOAUMOTO pa3Mepa 4acTHUll B ClIydae TUCTIEPCHH, U C
UCIOJIB30BAHUEM  TIOBEPXHOCTHO-aKTUBHBIX  BemlecTB.  IIpenoTrBpamieHuss  AeicTBUs
MHUKPOOPTAHU3MOB MOJKHO JOCTHTaTh C TIOMOLIBK PA3JMYHBbIX AHTHOAKTEPHATBHBIX |
MIPOTUBOTPUOKOBBIX CPEACTB, Hampumep, mnapabeHoB, xjopOyTraHoia, ¢eHoja, COpOMHOBOM
KHCJIOTBI, THOMepcasa U T.I. Bo MHOTuX ciy4asix mpeanoyTUTENbHO BKJIIOUATh U30TOHHYECKHE
CpeacTBa, Hampumep, caxapa wWiM xJjopun Hatpusa. IIpojoHrupoBaHHOH —abcopOuuu
UHBELUPYEMbIX KOMIIO3ULUH MOXHO AOCTUIATh C UCIHOJIb30BAHHEM B KOMIIO3HMLIUAX CPEICTB,
3aMeNJISTIO X a0COPOLMIO, HAPUMepP, MOHOCTeapaTa aTFOMUHHISI 1 YKEJTaTHHA.

[0281] CrepunpHble HHBELHMPYEMbIE PAcCTBOPBI MOJYHYAIOT IMOCPEACTBOM BKJIFOYECHMS
AKTUBHBIX COEIMHEHHH B HEOOXOIMMOM KOJMYECTBO B MOIXOMAILIEM pAacTBOPUTENE C
Pa3NUYHBIMH JPYTMMH WHTPEIUEHTAMH, IEPEYHCISHHBIMA BbIIIE, NMPU HEOOXOOUMOCTH, C
nocienyrmomen  crepwimsanuet  puibTpauuedi. Kak mpaBwio, IuCHepCHHM  MOJIYYAKOT
MOCPEACTBOM  BKJIFOUEHHUS PA3JIMYHBIX CTEPUIM30BAHHBIX AKTHBHBIX MHIPEJUEHTOB B
CTePUJIbHBIH HOCUTENb, COIEpPIKAIIMH OCHOBHYIO JIHUCHEPCHOHHYI Cpedy U HeoOXOOuMBble
ApYyTHe€ HMHIPEAUEHTbl U3 NEPEYUCICHHBIX Bbllle. B ciy4ae CTEpUIbHBIX MOPOLIKOB IJIs
NOJIyYeHUS] CTEPUJIbHBIX HHBELHUPYEMbIX pPACTBOPOB, MPEANOYTHTEIbHBIMH  CHOCOOAMHU
NOJIY4EHHUS] SIBJISTFOTCSL CIOCOOBI  BaKYyMHOH CYIIKH W JHOQWIM3ALWYN, TPUBOIAIINE K
MOJIYYeHUIO TIOPOIIKA AKTUBHOIO WHIPEOUEHTa C JIOOBIM JOMOJHUTEIbHBIM JKEIAeMbIM
UHTPEIUEHTOM U3 PaHee CTEPHIIM30BAHHOTO (PHIIbTpaLneli pacTBopa.

[0282] BBeneHue KOMIIO3WLMIA IO HACTOSIIEMY H300pETEHHIO, KakK MpaBuUio, OynayT
OCYIIECTBIISTh JIFOOBIM OOIIENTPHHATHIM MyTeM. OHO BKJIIOYAET, B KAYECTBE HEOIPAHHYHBAFOIINX
NPUMEPOB, TMEPOpPATbHOE, HAa3aJbHOE MM OYKKAJIbHOE BBEACHHE. AJIBTEPHATUBHO, BBEICHUE
MOYKHO OCYLIECTBJISATbH IMOCPEACTBOM OpPTOTOMUYECKON, HHTPAAEPMAIbHON, MOAKOKHOM,
BHYTPUMBILIEYHON, NHTPAIEPUTOHEAIbHON, HHTPAHA3AJIbHON WM BHYTPUBEHHOW MHBEKLUU. B
HEKOTOPBIX  BapHaHTaX  OCYIIECTBJEHUS  BaKIMHHAas KOMIIO3MLIUA  MOXKET  SIBJISIThCS
UHTAJSIUOHHON (Hampumep, mateHT CIIIA Ne 6651655, BKITIOUEHHBIH B HACTOSIIIEE OMUCAHUE B
Ka4yecTBe CChUIKM). Takne KOMIO3ULINY, KaK MpaBuiIo, OyayT BBOAHUTD B BHAE (papMalleBTUIECKU
NPUEMIIEMBIX KOMITO3UIMH, BKIIOYAIOMINX (PU3UOJOTHUECKH NpUEMIIeMble HOCUTENH, Oydepsl
WIN ApYrHe SKCUUIHUEeHThl. B pamkax m3oOpereHus TepMuH "(apMaleBTHUECKH NPUEMIIEMbIi"

OTHOCUTCA K COCAWHCHHUAM, MaTCpuajiaM, KOMIIO3ULUAM 150071071 JICKApCTBCHHbIM (bOpMaM,



78

KOTOpBIE C MEMLIMHCKON TOYKHU 3PEHHUS MOAXOMAAT AJISl KOHTAKTA C TKAHSIMH JIFOAEH U JKHBOTHBIX
6e3 M30bITOUHON TOKCUYHOCTH, PAa3Ipa’KeHHs], aJlJIEprHUECKOr0 OTBETA WIIH IPYTHX OCIOKHEHHH
B COOTBETCTBUM C pa3syMHBIM COOTHOLIeHHE Tmonb3a/puck. Tepmun "dapmaneBrudecku
npUeMJIEMBbIi HOCHUTENb" O3Ha4aeT (papMalleBTUYECKM MPUEMJIEMBbIH MaTepuas, KOMITO3ULIUIO
WIN HOCHUTENb, TaKOW KaK SKUAKUM WIM TBEPAbI HANOJHUTENb, IWIIOEHT, ASKCILUIHUEHT,
pPacTBOPUTENb WM MHKAICYJIMPYIOIUNA MaTepHuall, y4acTBYIOIIUN B NMEPEHOCE WM TPAHCIIOPTE
XUMHYECKOTO BEIEeCTBA.

[0283] B ciywyae mapeHTepasbHOrO BBEIECHHSI B BOIHOM pPAaCcTBOPE, HANPUMEpP, PaCTBOP
HEOOXOIMMO COOTBETCTBYIOLIMM 0Opa3oM 3a0ydepuBaTh, NMPU HEOOXOIUMOCTH, U SKUAKHUIM
IWIIOEHT CHavYasla HeOOXOAUMO JIeNIaTh H30TOHUYECKUM C TIOMOLIBIO JOCTATOYHOTO KOJUYECTBA
(pU3NOOTHUECKOT0 PACTBOpPA MJIM TIIFOKO3bl. JTH KOHKPETHBIE BOIHBIE PACTBOPBI OCOOEHHO
NOJXOMAAT Il BHYTPHBEHHOTO, BHYTPHMBIIIEYHOTO, MOAKOXXHOTO W HHTPANEPUTOHEATHHOTO
BBEICHUS. B CBsI3U C 3THUM, CTepUIIbHBIC BOAHBIE CPEbl, KOTOPBIE MOKHO HCIIOJIb30BaTh, OYIyT
W3BECTHBI CIEIHAJICTAM B 3TOH 00JacTH ¢ y4eTOM Hacrosero onucaHusi. Hampumep, omHy
703y MOXKHO pacTBOPSTh B M30TOHHMYeCKOM pactBope NaCl m mo0aBnsiTe B JKUAKOCTH IS
THITOJIEPMOKIIM3HCA MM HHBELMPOBATH B MPEAIONAraeMblii y4acToK HHQY3UH (CM., HarpuMep,
Remington’s Pharmaceutical Sciences, 1990). HexoTtopsie konebaHusi TO3UPOBKH 00sI3aTEIBHO
OyAyT MPOUCXOANTH B 3aBUCUMOCTH OT COCTOSIHUS MHANBUAYYMa. CIieruanucT, OTBEYAOIIUil 32
BBEICHWE, B JIOOOM ciy4dae OyzneT oOnpeaensTb MOAXOASIIYI 03y [N  OTHAEIbHOTO
UHIUBUAYYMA.

[0284] DddexTBHOE KOJMUECTBO TEPANEBTHYECKOW WM  NPOPHIAKTHUECKOM
KOMIIO3UIIMHM OINpPEAEeNsIoT B 3aBUCUMOCTU OT mpeamnosaraeMoi nenu. TepmuH "omHOKpaTHast
noza" wnum "mos3a" OTHOCHUTCS K (PU3MYECKH IUCKPETHBIM €AMHUIAM, TOAXOASIINM IS
UCIOJIB30BAHUS Y UHAUBUAYYMA, NIPH 3TOM KaXKAasl €AUHULA COAEPKUT 3apaHee ONpeAeeHHOe
KOJINYECTBO KOMITO3ULIUH, BBIYUCICHHOE JUIS MOJYUEHUs JKEJIaeMbIX OTBETOB, OIIMCAHHOE BbIIIE
B OTHOLIEHWH €€ BBEJEHHUs, T.€. MONXOMAIIero NyTHU M cxeMmbl JjeudeHus. KomauuecTso,
MOJJIEKAINEee BBEIEHUIO, B COOTBETCTBUU C KOJIMYECTBOM BBEIECHUM M OJHOKPATHOH A030U
3aBUCUT OT KEJIA€MOM 3aLUTHI.

[0285] TouHble KOMUYECTBA KOMIIO3ULIUN TAK)KE 3aBUCST OT PELIeHUs MPAKTUKYIOLIEro
CHelMalucTa M XapaKTepHbl Ul Kaxaoro HHAWBHUAyyMa. PakTopsl, BIMAOIINE HA J03Y,
BKJIFOYAIOT (U3UYECKOE U KJIMHUYECKOE COCTOSHHWE WHAMBHAYYMa, TNyThb BBEIEHUS,
NPEAToNaraéMyr0 Lejb JiedeHus: (oONerdyeHne CHUMITOMOB WJIM HW3JICYEHHE), W MOIIHOCTb,
CTa0MIIBHOCTb M TOKCHYHOCTh KOHKPETHOH KOMIIO3ULIUH.

[0286] ITocme cocraBiieHUsT PAacTBOPBI OYOyT BBOOUTH CIOCOOOM, COBMECTUMBIM C
JIEKApCTBEHHbIM COCTABOM, U B TAaKOM KOJIMUECTBE, KOTOpPOe OyAeT TepanmeBTHUECKH WU
npodunaktuuecku 3(dexTuBHbM. COCTaBBI JIETKO BBOAST B PA3JIMYHBIX JIEKAPCTBEHHBIX
¢dopmax, TaKHX KaK THUIT HHbELHPYEMBIX PACTBOPOB, OMTUCAHHBIX BBILIE.

E. Beeaenue in vitro, ex vivo uiu in vivo

[0287] B pamkax n3o0peTeHust TEpPMUH "BBEIEHHE in Vitro" OTHOCUTCS K MaHHUITYJIALIUAM,

OCYHIECTBJIACMbBIM B OTHOLICHUU KIJICTOK, YAAJCHHBIX HJIM HaXOAAIUXCS BHC HMHAUBUAYYMA,
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BKJIIOUAsi, B KaUeCTBE HEOrPaHUYMBAIOLINX MPUMEPOB, KJIE€TKU B KyJnbType. TepMuHn "BBeneHue
ex vivo" OTHOCUTCS K KJIeTKaM, NOJABEPTHYTHIM MaHMIYJALMU in Vilro, a 3aTeM BBOAMMBIM
uHAuBUAYyyMy. TepMuH "BBefeHue in vivo" BKJIIOUAET BCE MAHMUIYJSLIMH, OCYLIECTBISIEMBIE C
UHJIUBUAYYMOM.

[0288] B HEKOTOpPBIX acrekTax HACTOSIIero N300peTeHHs] KOMIIO3ULIMKA MOXKHO BBOAHTH
in vitro, ex vivo wiM in vivo. B HEKOTOpbIX BapHaHTaX OCYIIECTBJEHHs In Vitro JHHUIO
ayTOJOTUYHBIX B-1MM(pOUMTOB HHKYOHUPYIOT C BHPYCHBIM BEKTOPOM IO HACTOSIIEMY
n300peTeHnIo B TeueHue oT 24 1o 48 4acoB, WK C BApUAHTOM SPA, W/WJIM KOAryJa3ou, v/ wiu
000 IPyroil KOMIO3UIKMEH, MPEICTABIEHHON B HACTOSILEM OMUCAHUH, B TEYCHUE JIBYX YaCOB.
3aTeM TpaHCAYLUUPOBAHHbIE KJIETKH MOMKHO HCIIOJIb30BaTh [UJII aHalu3a in Vitro Wiy,
aJTbTEPHATUBHO, BBeAeHUs ex vivo. B marenrax CIIIA NeNe 4690915 u 5199942, BKIFOUEHHBIX B
HACTOSII[EE ONHCAHHE B Ka4eCTBE CCBUIKM, OIUCAHBI CMOCOOBI MAHUMYJSILUH €X VIiVOo C
MOHOHYKJIEADHBIMU KJIETKAMH KPOBH U KIJIETKAMU KOCTHOIO MO3ra Ui TepaneBTUYEeCKOro
NIPUMEHEHUs.

F. AaTHTe/1a M IACCHBHASI UMMYHHU3ALUS

[0289] Mpyroii acmekt wu300peTeHus] MpPencTaBiIsieT co0oi Croco0 MOTydeHHs
UMMYHOTJIOOYJIMHA Ui TPUMEHEHHsT B MNPOQWIAKTUKE WK JIEUEHUH CTa(HIOKOKKOBOM
UHQEKINH, BKIOYAOIIUN CTaAMd HMMMYHH3ALWU PELUNUEHTa WM JOHOpPAa BAaKLUHOH 110
300pETEHHIO U BBIICTICHNS] MMMYHOTJIOOYJIMHA U3 PELIUITUEHTa I ToHOpa. MMyHOroOy v,
NOJIyYE€HHBIH 3THM CIOCOOOM, MPENCTaBisieT COOOH MOMOJHUTENBHBIA acreKT H300pEeTEeHHs.
dapmaueBTHUeCKas KOMIIO3MIUS, COIEplKaIlas HMMYHOITIOOYJIHMH 10 H300peTeHH0 U
dapMaleBTHYECKH TNPUEMIIEMBIHI HOCHUTENb, IMPENCTAaBIsAET COOOH MOMOJHHUTENbHBIM aCHeKT
n300peTeHNs], KOTOPbIH MOXHO MCIOJb30BaTh B MPOU3BOJCTBE JIEKAPCTBEHHOIO CPEACTBA IS
JedeHus Wi npoduiakTUky - cTaprIOKOKKOBOIH 3aboneBanuu. Crnoco0 JiedeHHs MM
NpoQUIAKTUKN CTA(UIOKOKKOBOW HMH(EKIMH, BKIIOYAIOIIUA CTAAMI0 BBEJEHHS IALEHTY
s dexTuBHOrO KOJIMUECTBA (PapMalEeBTUYECKOrO Mpernapara Mo HU300PETEHHUI0, MPEACTABIISET
cO0OM TONOJTHUTEIbHBIN aCTeKT U300PETEHHSI.

[0290] IlpuBuBOuHBIM MaTepuan Uisi NPOAYKLMU TOJUKJIOHAJIBHBIX AHTUTEN, Kak
NpaBWJIO, TOJYYarOT IIOCPEACTBOM  JUCIEPrUPOBAHMUsS  AHTUIE€HHONW  KOMIIO3ULIMH B
(pU3NOTOTHUECKH TIPUEMIIEMOM JTUJIFOCHTE, TAKOM KakK (PH3HOJOTMYECKHA PacTBOpP, WIIH JPYTUX
aJbIOBAHTax, TMOAXOMALIMX MJIi HCIOJb30BAaHUS Ha JIIOAAX, [UIsl IONyYeHUs BOJHOM
koMnosuiuy. HMMMyHOCTUMyNHpyIOlee KOJIMYECTBO MPHUBUBOYHOIO MaTepuaja BBOAAT
MJIEKOTIUTAIOLIEMY, & 3aT€M IPUBUTOE MIIEKOIUTAOLIee MOANEPKUBAIOT B T€UEHHE BPEMEHH,
IOCTaTOYHOTO JUISI TOTO, YTOOBl AHTHIEHHAs KOMIIO3HMLMS HWHIYIHPOBAjJa IPOTEKTUBHBIE
aHTHUTeNA.

[0291] AnTHTENna MOXXHO BBIAEISATH A0 JKEIAEMOM CTEMEeHU XOPOIIO HU3BECTHBIMU
cniocobamu, TakuMu Kak apdunHas xpomarorpadus (Harlow and Lane, 1988). AnTurena moryt
BKJIFOYATh TPENapaTbl AHTHCBIBOPOTKH W3 PA3JIMYHBIX OOIIEYyNOTPEOUTENbHBIX >KUBOTHBIX,

Hanpumep, K03, IPUMAaTOB, OCJIOB, CBUHEH, JIOIIAeH, MOPCKUX CBUHOK, KPbIC UJIU YEJIOBEKA.
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[0292] MMMyHOTIOOYJIMH, TIOJTYYE€HHBIH B COOTBETCTBUH C HACTOSIIUM H300pETeHUEM,
MOJKET BKJIFOYATh IIeJIble aHTUTeNa, PparMeHThl aHTUTEN WiIH CyOpparMeHThl. AHTUTENA MOTYT
SIBJIATbCS LIEJIBIMA UMMYHOTJIOOY IMHaMH Jiro0oro kiacca (Hampumep, IgG, IgM, IgA, IgD wu
IgE), XuMepHbIMH aHTUTEIAMHU WJIK THOPUAHBIMYI AHTUTEIAMH C IBOMHON CrIelU(pUIHOCTBIO IS
AByX uiau Oojee aHTUreHOB Mo u3o0pereHuo. OHM Takke MOTYT SIBJIAThCS (hparMeHTamu
(nampumep, F(ab'),, Fab', Fab, Fv u T.1.), Bkirovass rubpuansie ¢pparmentsl. UMMyHOTIOOYIMH
TaKXKe BKJFOYAeT MPUPOIHBIE, CHHTETHYECKHE WJIM IeHETUYECKH CKOHCTPYHPOBAHHbIE OEIKH,
AEeMCTBYIOIHE MOJOOHO aHTUTENY TTOCPEACTBOM CBSI3BIBAHHUS CO CHEM(PUISCKUMH aHTUTCHAMU
¢ 00pa3oBaHUEM KOMILIEKCA.

[0293] BakuuHy 1Mo HactosimeMy U300pEeTEeHHI0 MOXKHO BBOAMTDH PELUITUEHTY, KOTOPbIH
3aTeM JAEHCTBYET B KayeCTBE HCTOYHHMKA HWMMYHOTJIOOYJIMHA, MPOAYLHUPYEMOro B OTBET Ha
CTHMYJISILUIO crieln(puvIeckoil BakMHON. [loaBepTrHYTHI TaKOMy BO3AECHCTBUIO WHIWBUAYYM
Oymer cpaBarh IUla3My, M3 KOTOpOH OyAyT mosy4aTb THIEPUMMYHHBIH —TJIOOYJIHH
OOIIENTPUHATHIM CHOCOOOM (PPAKLMOHUPOBAHUS TUIA3MbL. | MIEpUMMYHHBIH TIOOyIMH OynyT
BBOJIUTh IPYrOMy WHIOUBUAYYMY Ui TIPUAAHUS PE3UCTEHTHOCTH K CTa(HUIOKOKKOBOM
UHQEKIMH WM €€ JIeYeHUI0. | MImepuMMyHHBIE TJIOOYJIMHBI TO H300PETEHHI0 OCOOEHHO
NOAXONAT NSl JIEYEHUS WM NPOQUIAKTHKH  CTa(QUIOKOKKOBOrO  3a00yieBaHUsl Y
HOBOPOXKIEHHBIX, HMMMYHOKOMIIPOMETHPOBAHHBIX WHAMBHAYYMOB, WJIH €CIIH  JIEUEeHUEe
HEOOXOIMMO U HET BPEMEHH I POAYKIMHI AHTUTEN WHANBUAYYMOM B OTBET HAa BAKIIMHALIHIO.

[0294] JlomOMHHUTENBHBIA acCMeKT W300peTeHnsi OTHOCUTCS K (hapMaleBTUYECKOM
KOMITO3ULIH, COAepKallel aBa WiM 0ojee MOHOKJIOHAJNBHBIX aHTUTENa (MM UX (parMeHTsI,
NPEATIOUYTUTENBHO, YeJOBEYECKHEe WM TIYMAaHW3UPOBAHHBIE), pPEArHpyIOLIHe MPOTUB IIO
MEHbIIEH Mepe JBYX KOMIIOHEHTOB MMMYHOTE€HHOI KOMIIO3HLIMU 1O M300PETeHHIO, KOTOPYIO
MOKHO HCIIOJIb30BAaTh JUISl JICUEHUS MM MNPO(QUIAKTUKH TIPaMIIOJIOKHUTENbHBIX OaKTepui,
IPEANOYTUTENBHO - CTAQUIOKOKKOB, Oosiee MpeanodTuTeIbHo - S. aureus win S. epidermidis.
Taxue papmarieBTHYECKHEe KOMITO3ULIMK COMEPKAT MOHOKJIOHAJIbHBIE aHTUTENA, KOTOPbIE MOTYT
SIBJIATBCSI LEJIBIMA MMMYHOTJIOOYJIMHAMHU JTFOOOTO  KJIacca, XUMEPHBIMH aHTHUTENAMH WJIH
THOPUIHBIME aHTHTEJIAMHU CO CEUU(UIHOCTBIO K IBYM WIJIM 0OJIee aHTUTeHaM IO H300PETEHHIO.
Onu Takxe MOryT sBIsiThCs (pparmentamu (Hampumep, F(ab'),, Fab', Fab, Fv u T.i.), Brimouas
ruOpuaHble PParMeHThI.

[0295] CrmocoObl MONMy4YeHUs] MOHOKJIOHAJBHBIX AHTUTENl XOpPOIIO H3BECTHBI B 3TOH
00JJacTH M MOTYT BKJIKOYATh CIHMSIHHE CIUIEHOLMTOB ¢ MuenoMHbiMu kietkamu (Kohler and
Milstein, 1975; Harlow and Lane, 1988). AnpTepHaTHBHO, MOHOKJIOHaJbHBIE Fv-(pparMeHThI
MOJKHO TIOJIy4aTh IOCPEACTBOM CKPHHUHIA TNOAXOnAIerd Oubmuorekn (aroBoro aucruies
(Vaughan et al., 1998). MOHOKJIOHaJIbHbIE AHTUTENA MOKHO T'YMaHH3HUPOBATh WIIM YaCTHYHO
I'YMaHU3HPOBATh H3BECTHBIMU CIIOCOOAMH.

VI. IPUMEPBI

[0296] Cnenyroumue npuMepbl MPUBENEHbI C LEIbH WIUTIOCTPUPOBAHUS PA3JIUYHBIX
BAPUAHTOB OCYIIECTBIEHHsI H300pEeTEHUs, a He IJIsI OrPaHWYEHUs HACTOALIEr0 H300peTeHus

KakuM-1ubo obpasom. Cneumanucty B 3TOH oOnactu OyAeT MOHATHO, YTO HACTOSIIEe
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n300peTeHne XOPOLIO aJaNTUPOBAHO IS BBITOJIHEHHA 331a4 U JOCTHKEHUS YIIOMSHYTBIX LIeei
U TPEUMYLIECTB, a Takke Ienell, 3agad W MNPEeUMYLIECTB, CBOWCTBEHHBIX HACTOALIEMY
n3o0perennto. Hacrosiiue npumMepsl BMecTe €O Croco0amu, MPEACTaBICHHBIMUA B HACTOSIIIEM
ONMUCAHWM, TUNHUYHBI JJs1 TPEJNOYTHTENbHbIX BAPUAHTOB OCYINECTBJICHUS, SIBISIOTCS
pUMepaMy, a He TPeIHA3HAuYeHbl AJIs1 OrpaHuYeHus: 00beMa u3o0peTenus. M3MeHeHus B HEM U
Apyroe MpUMEHEHHUE, BXOJsIIee B CYLUTHOCTh U300PETeHus], onpenessieMyro o0beMoM GopMyJibl
n300peTenus:, OyayT OYeBHIHbI CHIELIUAINCTAM B 3TOH 001acTH.

NPUMEP 1. CTA®HWJIOKOKKOBBIH BEJIOK A YYACTBYET B
MEPCHCTEHTHON KOJTOHU3AIIMHA MBIIIENR STAPHYLOCOCCUS AUREUS

[0297]  Staphylococcus  aureus  MEPCUCTEHTHO  KOJOHU3UPYET  HOCOIJIOTKY
NPUOU3UTENIBHO  TPETH  YEJIOBEYECKOW  MOMYJSIIUHM, TakuM  00pasoM,  CIocoOCTBys
BHEOOJIbHUYHBIM U TOCIIUTAJbHBIM HH(PEKLINAM. AHTUOMOTHKH B HACTOSIIEE BPEMsI HCIIOJIB3YIOT
I eKOJIOHW3aLMH HMHIUBUAYYMOB C TOBBIMIEHHBIM puCKOoM uH(pexkmmu. OpHAKO
3¢ (eKTUBHOCTP AHTHOMOTHKOB OrpaHMYEHA PEKOJOHHM3AlMeH W CeleKuuell B HaIpaBICHUU
PE3UCTEHTHBIX K JIEKAPCTBEHHBIM CpeACTBaAM IITAaMMOB. HasanbpHas KOJOHHM3aLMs 3aIyCKaeT
IgG-oTBeTH MPOTHB CTAPUIOKOKKOBBIX MOBEPXHOCTHBIX AHTUT'€HOB, OJHAKO 3TH AHTUTENA HE
MOTYT TPENOTBpAIlaTh IOCIEAYIOMYI0 KOJOHM3ALMI0 Wi 3abojeBaHue. B 3ToM mpumepe
onuchiBatoT S. aureus WU, mzonar ST88 ¢ MynbTHIOKYCHBIM THUIIOM IOCIE€I0BATENbHOCTH,
NEPCUCTEHTHO KOJIOHU3UPYIOIINI HOCOTJIOTKY MbImei. Onucano, 4To cTapUIIOKOKKOBBIN OEoK
A (SpA) meoOxomum anst nepcuctuposanus S. aureus WU B Hocornotke. ITo cpaBHeHHIO €
JKUBOTHBIMH, KOJIOHH3UPOBAHHBIMH S. aureus AUKOTO THUMA, Y MbIeH, KOJOHU3UPOBAHHBIX
BapuaHTOM Aspa pasBuBarOTCs MOBbILEHHbIEe [gG-0TBETHI MNPOTHUB  CTA(UIOKOKKOBBIX
JIETePMUHAHT KOJNOHM3auuu. IMMyHH3a1us MbIleil HETOKCUT€HHBIM BapUaHTOM SpA, KOTOpPBIH
HE MOJXKET MEePEeKPECTHO CLIMBATh B-KJeTOUHBIE PELEenTOpPhl U BbI3bIBATH I'YMOPAJIbHbIE OTBETHI,
MPUBOJUT K 00pa30BaHMIO OeJIOK A-HEUTPaIM3YIOLIMX aHTUTEN, CiocoOcTBy0ImuX IgG-oTBeTaM
NPOTHB KOJIOHM3ALMHU S. aUreus U CHIKAIOIINX MEePCUCTHPOBAHUE MATOTEHA.

A. Pe3yabTaTsl

1. Staphylococcus aureus WUL.

[0298] B konoHMHM Ayl pa3BeNEHHs >KUBOTHBIX HAOJMFOAANM BCIIBIIIKY WHQEKIHit
NpenyLuraNibHON Kene3bl y camioB Meimeird CS57BL/6. O0pasubl codupanu U3 odara aaeHUTa
npenynuanbHbix kene3 (PGA) u HocorjoTku camMioB u camok Mbimeidr C75BL/6J wu
aHAJTM3UPOBAJIN 110 POCTY Ha MaHHUTHO-cojieBoM arape (MSA) u arape bepna-ITapkepa (BPA).
TunupoBaHHe MyJBTHIOKYCHOH IMOCIENOBATEIBHOCTH W M€HOTHUIIMPOBAHUE SpPa IMOKA3aJyo, YTO
JKUBOTHbIE KOJNOHM3UpoBaHbl S. aureus ST88 ¢ renorunom spa t186, Takke oTBeHarOLIUM 3a
PGA y camuoB wmpineii. S. aureus CC88 c reHorunom spa t186 paHee omuchiBaIM Kak
CTa0MIIPHO KOJIOHU3UPYIOIINE H30JAThl U3 JaboparopHbix wmbimei B CIHA (37). Hpyrue
TeHOTHUITBI Spa BKIIFOHAOT t325, 1448, 1690, t755, t786, t2085, 12815, 5562, t11285 n t12341 (37).
Hosozenannckuii mzonar JSNZ nHecer apyroii renorun spa t729 (37). Hecmotps Ha 310, S.
aureus JSNZ u WU o0nagaroT oOIUMHU TreéHaMH KaICyJIbHBIX MOJIMCAXapUAOB TUIA 8, U Y HUX

OTCYTCTBYECT ICH meCA, a TAKXKE€ KOAUPYEMBIC MOOMJIBHBIMM T'€HETHYECKHUMH 3JIEMEHTAMU
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(MGE) T-xnerounsle cynepanturenol (37). Kpome Ttoro, hlb-kxonBeprupyrommuii dar,
SKCIIpecCUpyomuil cnenuduieckue s 4eJoBeka IeHbl YKJIOHEHHsS OT MMMYHHOTO Haa3opa
kinactepa 1 (IEC1) sak (cradunokunasy), chp (CHIPS, xemorakcuc-unruOupyromuii 6enox S.
aureus) u scn (SCIN-A, cradmI0KOKKOBBII HHTHOUTOP KOMILIEMEHTA A), OTCYTCTBYET B T€HOME
WUI, 4TOo mpuUBOAWT K HAJIMYUI0 HMHTAKTHOrO Koaupyromero o-remonusud reHa (hlb)(38).
Heobxonumo ormeruts, uto kogupyemsiii WU1 IEC2 Hecer romonor scn scb/sce (SCIN-B/-C)
BMecTe ¢ hla (o-remonmusuHoM) U ssl12-14 (cTadMIOKOKKOBBIN CyNepaHTUTeH-TTOJOOHBIN Oelok
12-14) (39). B otnmuume ot npyrux u3oisitoB CC88, cTabMiIbHO KONMOHU3UPYOMUX MbIeit (37),
renoMm WU Hecer ren blaZ. Ilpu aHanu3e Ha reHbl, KOIUPYIOIINUE COPTa3a-3asiKOpEeHHbIE OEITKU
noBepxHocTH, HaOmomamu, uro S. aureus WUl Hecer reHbl JETEPMUHAHT, paHee
ACCOLIMMPOBAHHBIX ¢ Has3ajgbHOW KojoHusauued, Bkarovas CIfB, IsdA, SdrC, SdrD u SasG
(Tabmuma 1).

Tabmnua 1. KoHcepBaTHBHOCTE (eJIKOBBIX NPOAYKTOB H30pPAHHBIX OTKPBITBIX PAMOK

cuuThiBaHug B renomax S. aureus WU1, JSNZ u Newman

benaox HNpentuyHocTh aMUHOKHCIOT (%) npoaykTa reHa B WU1
JSNZ Newman

SpA 99 98

CIfA 100 93

CIfB 100 96

FnBPA 100 82

FnBPB 87 87

IsdA 100 100

IsdB 99 98

SdrC 100 100

SdrD 95 95

SdrE 100 98

EsxA 100 100

EsxB 100 100

SasA 100 99

SasD 100 99

SasF 100 98

Sasl 99 100

SasG 100 69

SasK 100 93"

Coa 98 98

vWbp 100 71
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Hla 78 99
SCIN 100 45°
Eap 100 99
Efb 100 99
Ebh 99 98
TarS 100 98
a. Ilo cpaBHeHuto co mrammowm S. aureus 04-02981

b. ITo cpaBHeHuto co mrammom S. aureus USA300

[0299] O6pasoBanue abcuecca S. aureus CBSI3aHO € JIETEPMHUHAHTAMH OaKTepHATBHOM
arrmoTuHaumu ¢ Gudpurom (40, 41). Jlnsg arrmrOTUHAME HEOOXOAMMO JBa CEKPETUPYEMBIX
NpoxyKTa S. aureus, aKTUBUPYIOIIUX MPOTPOMOWH OpPraHM3Ma-XO3sfWHA, AJIST TPEBPALICHUS
¢ubpuHorena B ubpun: koarynasa (Coa) u 6enok, ces3pBaromnii daktop ¢on Bunnedpanna
(vWbp) (40). ®@akrop arrmotunanuu A (CIfA) cBsspiBaeTcss ¢ (UOPUHOTEHOM U TIOKPBIBAET
CTa(UIIOKOKKH TeHEePHPYEMBbIMU Koaryja3oh (ubpunamu pubprHa, TakuM oOpasom, merras
3axBaTy S. aureus M yHUUYTOXKEHHIO (aronuramu opraHusma-xoszsmHa (41, 42). I'en clfA
sBisieTcss uaeHTUYHbIM B S. aureus WUIL u JSNZ, x0T u JEMOHCTPUPYET alljIeNb-
cneungpuyeckne pasnuuuss otHocutenbHO CclfA w3 S, aureus Newman (tabmmma 1),
KJIMHUYecKoro usonsita venoeka CC8, oOmENpPUHATO HCIONB3YEMOro Ml Ja0OpaTOPHBIX
SKCIIEPUMEHTOB C TPOBOKAL[MOHHBIMH Mpo0amMM € UCHONb3oBaHHMEM Mblmen (43). OpHako
HaOmonaemMble pasznuuus B CIfA sSBISOTCS Kiano-crnienu(puieckuMH, T.K. UX MOXXHO HAaWTH B
mrammax CC88, BeImeNeHHBIX U3 YeJOBEKa UM MbILIel (1aHHbIe He rpenacTaByieHsl). [IpoaykTel
reHoB coa S. aureus WU1, JSNZ u Newman SBJISIIOTCS, IO CYIIECTBY, UIEHTUYHBIMU (Tabiuna
1). B otimume ot atoro, npoaykt rera vwb S. aureus WU u JSNZ 3HaUUTENbHO OTIMYAETCS OT
S. aureus Newman ¢ HauOoJsblnel BapualMell MOCIEJOBATENIbHOCTH B MPOTPOMOMH-
cBs3bBatoIUX gomeHax D1 u D2 (¢ur. 1A) u He pacmo3HaeTcs NOJHKIOHATbHBIMU
aHTUTeNlaMH, UHAyIUpoBaHHbIMU TIpoTHB VWbp Newman (¢ur. 1B). Cekperupyemsiii vWbp u3
nByx mraMMoB CC88 MoryT pacrno3HaBaTbCs ChIBOPOTKOW, WHAYLIMPOBAHHON MPOTHB
KOoHcepBaTuBHOrO C-koHLEBOro nomena vWbp mramma USA300 (¢ur. 1C). B otmuuue ot S.
aureus Newman, cexperupyromero oonpinne konmudectsa Coa U OBICTPO arriIOTHHHPYIOLIETO
miasmMy denoBeka U Mbimu, S. aureus WUl u JSNZ cekperupyror Mmenbiie Coa
arTIIOTUHUPYIOT IJIa3My MBIIIH JIerde, YeM IJIa3My YelIOBeKa, 1O CPAaBHEHHIO CO IITaMMOM
Newman (¢ur. 1B, D,E). AKTHBHOCTb Koaryjasel S. aureus Newman 3aBHCHT OT SKCIPECCUU
coa U VWb, T.K. COOTBETCTByroIIHe MyTaHTbl Acoa, Avwb m Acoa Avwb nemonctpupyror
nedexTsl arrmoTHHALMKA B TutasMe Mblmu U yenoseka (pur. 1D, E). B coBokynHoCcTH, 3TH
JaHHbBIE TIO3BOJISIIOT MpeAnoarate, uto auienb ST88 rena vwb S. aureus WU u JSNZ mosker
cnocoOcTBoBaTh  3(G(PEKTUBHOMY  MPOTPOMOMH-OMOCPENOBAHHOMY  CBEPTBIBAHUIO U
arrmoTUHaIMK (UOpUHA B IIa3Me MBIIIH, YTO MOXET MOANEPKUBATh MMaTOTeHE3 MHBAa3HBHBIX
3aboneBaHuii, Takux kak PGA.

2. S. aureus WU1 nepcuCTeHTHO KOJIOHM3HPYeT HOCOTJIOTKY MbILIEH.
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[0300] Ans anamusa S. aureus WU Ha ero crnocoOHOCTb KOJIOHH3UPOBATH MbIIIEH
aHanmu3upoBasn Koroptbl camok (n=10) CS57BL/6, pacmpenenss Ma3kd W3 TJOTKH H
sKkckpeMeHThl Ha BPA. HauBHBIX MblIell, y KOTOPbIX OTCYTCTBYeT OaKTepHaJIbHBIN POCT Ha
BPA, anecre3upoBaiu U HHOKYJIMPOBAJIU IMOCPEACTBOM NUNETHpoBaHUA 10 MKI CycneH3ui
1x10° KOE S. aureus WU B ¢docparHo-coneBom Oydepe (PBS) B nmpaByro HO3apr0. JKUBOTHBIX
aHAJIU3UPOBAIN HA KOJIOHU3ALMIO, NTOJy4Yasl Ma30K U3 POTOIVIOTKU C HEJEJNbHbBIMU UHTEpBAIAMH,
T.€¢. uepe3 7, 14, 21, 28, 35 u 42 pgusa nocne uHOKyJasAuuu. Masku pacnpenensnu no BPA,
UHKYOupoBamu ansi  oOpa3oBaHus KOJOHMH W moxcuutehiBaau (pur. 2A). Jaxke Oe3
NPEAIIECTBYIOIIErO JICYeHUs] aHTUOUOTHKAMU HJTH CEJIeKLIMU C UCTIONb30BAHUEM aHTUOMOTHKOB
S. aureus WU1 koJI0HU3MpOBAaN SKCIIEPUMEHTANIbHBIX KHUBOTHBIX C HArpy3Koil B quanasoHe 1,2-
2,9 log;o KOE Ha ma3ok 3a 42 nus (¢ur. 2A). [Ing Bamuaaunuy NepCUCTEHTHONW KOJOHU3ALMH S.
aureus WU1 konoHuu, nonydeHHble uepe3 42 nHsA, aHanuzuposanu nocpenctsom MLST u
TeHOTUITUPOBaHUSA Spa. JlaHHbIE CBUAETENBLCTBOBAIM O TOM, YTO MBIIIM BCE PABHO OBLIH
kojoHn3upoBanbl ST88 spa t186, uro cBumerenscTByer o TOoM, uTo S. aureus WUIL
NEPCUCTEHTHO KOJOHU3UPYET HOCOTJIOTKY Mbimeln CS57BL/6. B kauecTBe KOHTpPOIS, JIOXKHAS
uHoKysanust PBS koropt xuBoTHEIX C57BL/6J B OTHENbHBIX KIIETKAaX, KOTOPBIX AE€PKAIHA B TOM
’K€ BUBAapUM U Ha TeX K€ IMOJCTaBKax JJIs KJIETOK, YTO U KOJOHU3MupoBaHHbIe S. aureus WU1
JKUBOTHBIE, HE MPUBOANIIA K CTA(UIOKOKKOBOH KOJIOHM3ALUN HOCOIOTKH (¢ur. 2A). O6pasusl
Kajla Mbllieil B AeHb 42 romoreHusuposanu B PBS u BbiceBanu Ha MaHHUTHO-COJIEBOM arap
(MSA) mnsa noncuera KOE (¢pur. 2B). OOpasusl kana KOJOHU3HPOBaHHBIX S. aureus WUL
MbIei coxepxxam 5,1-7,3 log;o KOE r! xana, 4To CBHUIETEIILCTBYET O TOM, YTO KEIyIO4YHO-
kumeynslii TpakT (OKKT) Take xonmonmsupoBaH mrtammoMm S. aureus WUIL. B kadectse
KOHTpOJIs, J10XHO (PBS) MHOKYIMpOBaHHBIE MBIIIN HE UMeNH S. aureus B oOpasuax kana (¢ur.
2B).

[0301] Konmonmzamus S. aureus WU 3amyckaer ceiBopoTouHblil IgG-oTBeT y Mbieii. B
Oonee paHHell paboTe MONyYald AHTUIEHHBIA MATPUKC S. aureus, COCTOSIIUN u3 25
KOHCEPBATUBHBIX CeKpeTupyembix OenkoB. Kaxnbii u3 25 pexoMOWHAHTHBIX ad(UHHO-
MeUeHbIX OEJIKOB OYMIIAIN U UMMOOHIN30BAIN Ha MeMOpaHHOM (uibTpe (44). Jlns usmepeHust
UMMYHHBIX ~OTBETOB OpraHM3Ma-XO3siMHa BO BpeMsl KOJOHHW3allMM, HAWBHBIM  WJIH
KoJoHu3upoBaHHbIM S. aureus WUI >kMBOTHBIM myckanu KpoBb uepe3 15 nHell mocie
WHOKYJISIMUN W aHAJIM3HPOBAIHM CBHIBOPOTOUHbIE Ig(G-OTBETHI MOCPENCTBOM HWHKYOAlMH C
aHTUTEeHHbIM MaTpukcoM S. aureus. CessbiBanue IgG omnpenensanu c ucnonb3oBaHueM IRDye
680-konbrorrpoBanHoro IgG ko3sl npotus Meimu (LI-COR) 1 KOIMYECTBEHHO aHATM3UPOBAIIN
MOCPENCTBOM HH(PAKPACHON BU3yaATU3aLUU. DTOT HKCIEPUMEHT MOKAa3all, YTO KOJIOHM3AIHMs S.
aureus WUI npuBoauia K MOBBILEHUSM ChIBOpOTOUHOro IgG mpoTuB coprasa-3asiKOpeHHbBIX
noBepxHOCTHBIX OenkoB CIfA, CIfB, IsdA u IsdB u ruranTckoro, CBSI3bIBAOIIETOCS C
BHEKJIETOUYHbIM MatpukcoMm Oenka (Ebh), pasmepa kimeTok w CHUHTE3a MNENTHUAOTIIMKAHOBBIX

nerepMuHAHT S. aureus (45) (tabnuma 2).
TABJIMIIA 2. CeiBopoTouHble IgG-oTBeTnl y Mbimeit CS7BL/6J, ko1oHM3HpOBaHHBIX S.

aureus WU1 unu ero Bapuanrom Aspa
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Anrture | WU1 WU1Aspa WU1Aspa
HbI (K01I0OHM3HPOBaHH | (KOJIOHU3HPOBAHH | (OYHILEHHbIE)
bie) bie)
Kpatno | 3uauen | Kparno | 3nauenu | Kparnoe | 3nauenue p°
e ue p° e ep’ H3MeHEeH | (OTHOCHTE/bH
u3MeHe | (OTHOCH | H3MeHe | (OTHOCH ne’ )
nue’ TeabHo | Hue’ TeJbHO KOJIOHU3HPOBA
HAUBH KOJIOHH3 HHBIX
bIX) HPOBAHH WU1Aspa)
BIX
WU1)
3askop | SpAkka | 1,3£0,0 | ns 1,1+0,0 | n.s. 1,1£0.49 | ns
€HHBIN | A 8 6
B CIfA 5,3£2,7 | <0,0001 | 4,3+ n.s 3,5€1,69 | ns
KJIeTO4 7 0,83
HOI CifB 4,8+0,7 | 0,001 3,9¢1,2 | n.s 17,4+4,7 | <0,0001
CTEeHKe 2 8 0
nosepx | Ebh 3,7£0,5 |0,0454 |2,8£0,6 |n.s 3,9£1,56 | n.s
HOCTHBI 0 2
il 6esiok | FnbpA | 1,940,8 | n.s 1,3£0,7 |n.s 2,6£0,96 | n.s.
9 9
FnbpB | 2,6£1,3 | ns. 2,3+0,8 | n.s. 4,3+0,96 | n.s.
3 5
IsdA 4,5£0,8 |0,0036 |2,1£0,2 |n.s 13,0+0,4 | <0,0001
4 2 4
IsdB 5,2+1,4 |0,0002 |2,7£0,8 |n.s 2,8+1,18 | n.s
3 3
SdrC 1,1+0,1 | n.s 1,540.4 | n.s 1,7£0,69 | n.s
4 5
SdrD 1,5+1,0 | n.s 1,0£0.2 | n.s 1,2+0.35 | n.s
8 5
SdrE 1,8+0,5 | n.s 2,9+0,6 |n.s 1,4+0,60 | n.s
2 5
SasA 3,0£1,3 | ns 1,1£0,4 |n.s 3,3+1,14 | n.s
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3 4
SasB 5,1£22 | n.s 1,0£0,3 | n.s 5,744,42 | n.s
2 4
SasD 2,714 |ns 0,7£0,2 |n.s 1,3+0,59 | n.s
7 3
SasF 1,2+0,6 | n.s. 0,9£0,6 |n.s. 1,2+0,32 | n.s.
1 3
SasG 2,1£0,2 | n.s 1,240,4 | n.s 10,3+1,1 | <0,0001
4 7 9
Sasl 1,4+0,7 | n.s 1,2£0,0 | n.s 1,4£0,53 | n.s
5 8
SasK 2,502 |[ns 1,3£0,3 | n.s 1,7£1,09 | n.s
6 0
Cexkper | Coa 2,7£0,2 | n.s 1,240.4 | n.s 1,5+0.45 | n.s
Hpyem 9 5
18771 vWbp 2,0+0,9 |[n.s 1,405 | n.s 1,7£0,89 | n.s
OeJiok 7 9
Hla 1,8£0,6 | n.s 1,2£0,4 | n.s 1,2+0,34 | n.s
5 6
SCIN 43+1,2 |0,0071 |2,8+1,8 |n.s. 1,4+0,49 | n.s.
3 0
Eap 1,3£0,2 | n.s. 0,8+£0,9 | n.s. 1,2+0,31 | n.s.
0 7
Efb 29+1,6 |n.s 2,616 |[n.s 1,6£0,52 | n.s
8 3
EsxA 2,617 |ns 1,6£1,0 |n.s 2,6£0,35 | n.s
3 0
EsxB 2,8+0,2 |[ns 1,6£0,1 | n.s. 1,9+0,21 | n.s
8 9

a. Koropts! meimeii C57BL/6J HHOKYIMpOBaIN HHTPAHA3AJIBHO C MTOMOIIBIO 10° KOE
yKa3aHHBIX IITaMMOB S. aureus. Yepes 15 nHell nocie MHOKYJIALUU KUBOTHBIM Iy CKaJIH
KPOBb M aHAIM3MPOBAJIH 00PAa3Iibl CHIBOPOTKU Ha I'YMOpPAJIbHBIE OTBETHI Ha CTA(PHIOKOKKOBBIE
AQHTUT€HBL

b. KpaTHbIe N3MCHCHHS BBIMUCIIAIN, Pasaciisisad CPEAHNEC HHTCHCUBHOCTHU CUTHAJIA TPYIIIIbI
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MHOKYJIMPOBaHHBIX MbILIEH HA CpeJHIEe MHTEHCUBHOCTU CUTHAJIA TPYIIIbI HAUBHBIX MBbIIIEH.
JlaHHbIE pEACTaBIEHB] KaK CPEAHNE 3HAUEHUAECTaHAAPTHOE OTKJIOHEHHUE.
. 3HaU€HUs P BBIYUCIISUIM C UCIONIb30BaHUEeM AByxcTopoHHero ANOVA ¢ kpurepuem

TrIOKH. N.S.=HE 3HAYUMO

3. S. aureus WU1 Heo0xoauM cTA(PUIOKOKKOBBIH 0eJIOK A AJs1 NMEepCHCTeHTHOM
KOJIOHHU3ALHH.

[0302] Ananoruyno S. aureus Newman SpA, npoaykT rena spa S. aureus WU cocrout
u3 Aty [gBD u Hecer onHY 3aMeHy aMHUHOKHCIIOTHI B IOMeHe U3 278 0CTaTKOB. DKCIIEPUMEHThI
0 UMMYHOOJIOTTHUHIY IMOKa3ajid, 4To mTammbl S. aureus Newman u WUI mnpoayuuposasu
cxoxkue konmmuectBa SpA  (pur. 3A). HMcnonb3ys aiIenpHYR0 PEeKOMOWHALMIO, aBTOPBI
Hacrosimero wuszoOpereHust monmydanu wmytanta Aspa S. aureus WUIL. Kak wusmepsun
MOCPEICTBOM UMMYHOOJIOTTHHTA, TPOAyKUUs SpA y MyTaHTa Aspa mpekpamaiach, U 3TOT
ne(eKT BOCCTAHABIMBAIN C TOMOLIBIO SKCIPECCHH C UCIONb30BAHHEM IUIA3MHUJIBI Spa JAUKOTO
tuna (pSpA) (¢ur. 3A). UIMMYHOOIOTTHHT € HCMONB30BAHMEM AHTHUTEN MPOTHB COPTa3bl A
(SrtA) ucmonb3oBany B KadecTBe KOHTpousss Harpy3ku (¢ur. 3A). Ilpu MHOKYISIMH MbIIIEH B
IIPaByI0 HO3JAPIO U aHaJIN3a KOJOHU3ALMU C MMOMOLIbIO Ma3Ka U3 INIOTKU B JIeHb 7 MyTaHT Aspa
HCXOJIHO KOJIOHM3MPOBal >KUBOTHRIX C57BL/6J ananormuno mrammy WU gukoro tuma (¢ur.
3B). OgHako B 6oiee MO3HHE MOMEHTBI BPEMEHH, B YaCTHOCTH B AeHb 35 U 42, MyTaHT Aspa
KOJIOHM3MPOBAJ MeEHbIE >XUBOTHBIX, yeM mrtaMMm WU1 nuxoro tuma (¢ur. 3B). Bo Bpems
OaxkTepuaIpbHOrO pocTa S. aureus BBICBOOOXKITAET SpA, CBS3aHHBIH C MENTHUAOTIMKAHOBBIMHU
¢dbparmMeHTamMu, B OKpyKaroIIyio cpeny (46). B Mogenn BHYTpUBEHHON CTUMYJISIUU S. aureus Ha
MBIIIAX BBICBOOOKAEHHBIH SpA akTHUBHpYeET npojudepariio B-kieTok 1 MOBBIIIAET CEKPELHIO
VH3-uanorunuueckux mogaekyn IgM u IgG (33). Onnako moxpBeprHyThiii 5kcrancnu VH3-
unuorunmueckuii IgG He pacnosHaer craduiIoOKoKKoBble aHTUreHb! (33). MonekyssipHOH
OCHOBOI 3TOH B-KJIeTOUHOI CynepaHTUreHHONW aKTHBHOCTH SBIIsIETCS SpA-0rmocpenoBaHHAs
nepekpectHass cmuBka VH3-uwanorunuueckux B-kJIE€TOYHBIX peLENnTOpOB, 3amyCKarolias
nponudeparmio B-knetok B 3aBucumoctd ot CD4" T-xennepos u kunasel RIPK2 (33, 47). V
JKUBOTHBIX, MH(QUIIUPOBAHHBIX MYTaHTHBIMH CTa(UIOKOKKaMHU Aspa, OTCYTCTBYET 3KCIAHCHSI
VH3-uanoTHnu4eckux UMMYHOTJIOOYJIMHOB, U Y HUX HaOIONAIOT MOBBIIIEHHOE KOJHYECTBO
naroreH-crienuduueckux IgG, Takum 00pa3zoMm, 3aryCKarIUX HIMMYHHBIE OTBETBI, SBJISTFOIIHAECS]
NPOTEKTUBHBIMU TIPOTUB Mochenyroomei uHbeknun S. aureus (48). 3areM aHaIU3UpOBaIH,
accoLMHpoBaHa JIU KosnoHu3auust MytantoM Aspa WU ¢ usmeHeHHbIMU CbIBOpOTOYHbIMU [gG-
orBeTaMu. ChIBOPOTKH KUBOTHBIX, KOJIOHU3UPOBAHHBIX B TeueHue 15 nHel, aHalIu3upoBaiu Ha
cBs3biBaHne Ig(G ¢ KOMMNOHEHTaMHu aHTUreHHoro matpukca S. aureus (Tabmuma 2). Ortor
SKCIIEPUMEHT Toka3ain noseimenne anturen npotus ClfB, IsdA u SasG y jKMBOTHBIX, KOTOpBIE
3aTeM MOJBEPrajucCh JEKOJOHU3ALUH, HO HE Y JKUBOTHBIX, OCTABIINXCSl KOJOHU3UPOBAHHBIMU
myTaHToM Aspa (tabnuma 2). B COBOKYyMHOCTH, 3TH JaHHBIE MO3BOJSIIOT MPEAIONAraTh, 4TO
HOCOTJIOTOYHast  KojoHm3auusi wmbimeit  CS57BL/6 craduiokokkamu-myTantamu — Aspa

acCcolMnupoOBaHa C NMOBBIICHHBIMHA IgG—OTBeTaMI/I MpOTHUB KJIIFOUYCBbIX ACTCPMUHAHT
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KOJIOHM3aLlUH, TIO-BUANMOMY, CIIOCOOCTBYIOIIMMH yIaJeHUI0 MyTaHTa Aspa S. aureus wu3
HOCOTJIOTKH.

4. besiok A-HeHTpanau3ymue AHTUTEIA BJHSAIOT HA IEPCUCTEHTHYIO KOJOHH3ALHI0
S. aureus

[0303] UMmMyHM3aLusi Mbllneii OekoM A TUKOro THIA He MPUBOAUT K OOpa30BaHUIO
aatuten IgG CHIBOPOTKH, CBSI3BIBAIOIIMXCS M HEHTpanm3yroImux crnocoOHocTs matu IgBD
cBs3bBaThesi ¢ nomeHoM Fcy wmonekyn IgG wmnm  BapuantoM Tspenodt uenum  VH3-
UIMOTUITHYECKOTO MUMMYHOTNoOyanHa (44). SpAgkaa fBIsieTcss BapuantoM ¢ 20 3amMeHamu
aMUHOKHCJIOT Ha BceM npotspkeHuu msatu IgBD SpA, yerpansronumu cesaseiBanue Fey, a Taxoke
CHIDKAIOIIUMU CBsi3biBaHMe ¢ VH3-mpmotunuyeckum uMmyHornoOyanHoMm (44). Hecmotpst Ha
3TO, SpAkkaa COXpaHsieT ollIee ConepKaHme o-CIUpaliell 1 aHTUTeHHYIO CTPYKTypy Oenka A. B
pe3yJbTaTe IMMYHH3ALUSI MBIIIEH aAbIOBAHTHBIM SPAkkaa PUBOIUT K BBICOKOMY THUTPY O€JIOK
A-neiitpammyrommx 1gG (44). Oty anTHTENa OJOKUPYIOT aHTU-OTICOHUMYECKYIO U B-KieTounyro
CYNEPaHTUT€HHYIO aKTMBHOCTH Oenika A BO BpeMs MH(peku S. aureus, ycuinsas [gG-oTBeTsl
NPOTHB CTA(UIOKOKKOBBIX AHTHI€HOB M CIIOCOOCTBYSI Pa3BUTHIO MPOTEKTHBHOTO MMMYHUTETA
(44). Jlns TecTUpOBaHHMS TOTO, BIUSIOT JiU O€NOK A-HEWTpaNIM3YIOLIME aHTUTENa Ha
KoJoHM3auuio S. aureus, Mbimeil CS7BL/6 MMMyHH3HpPOBaNIU aIbIOBAHTHBIM SpAggaa HIIH
aZAbIOBAaHTOM B OTAENbHOCTU. Ilo cpaBHEHHIO C JIOXKHOMMMYHU3HUPOBAHHBIMM >KHBOTHBIMHU,
JKUBOTHBIE, KOTOPBIM BBOAWIN SPAkkas, UMENU BBICOKHH TUTP O€NOK A-HEHTpaIH3YIOLINX
anturen  (tabmmua  3).  Ilpm  wmHOKymsumm ¢ momompblo S, aureus  WUI,
JOKHOMMMYHHU3UPOBAHHbIE M HWMMYHHU3UPOBaHHble  SpAgkaa  KMBOTHBIE  CHadJanua
KOJIOHU3MPOBAJIMCh aHAJOTMYHBIM 00pa3oM, T.K. B Ma3KaxX W3 HOCOIJIOTKU BBISBIUIN CpPEIHHE
Harpy3kH KOJIOHU3ALUH, HE OTJIIMYAIOINNECs 3HaUUMO B 1HU 7 U 14 nocne uHokynsauuu (¢ur. 4).
Onnako, HaumHasg co AHA 21, MUMMYHU3HUPOBaHHbIE SPAkkaa MBIIHM Yalle MOJBEPrajuch
IEeKOJIOHU3AIMH, 4YeM JIO)KHOMMMYHU3UpPOBaHHble >kuBOTHBIE (¢ur. 4). Ilpm ananmuse Ha
cbIBOpOTOUHBbIE [g(G-OTBETHI U CPABHEHUH ¢ HAWBHBIMH MbIIIAMU, KOJOHM3aus S. aureus WU1
y JIO)KHOMMMYHHU3HPOBAHHBIX JKUBOTHBIX MPUBOAWIA K TyMopaibHbiM oTBeTaM mpotuB CIfB,
IsdA, IsdB, SasD u SasF (tabmuua 3). V KHUBOTHBIX, COXPAHSIOIIUX KOJOHHU3ALMIO S. aureus
WU, ummyHusanust SpAgkaa IpUBOAMIIA K TyMopaibHbIM orBeTaM npotus CIfA, Coa, vVWBP
u Hla (tabmuna 3). Ilo cpaBHEHHIO ¢ BaKIMHUPOBAHHBIMH SpAggaa Mblmamu CS7BL/6J, y
JKUBOTHBIX, KOTOPBIE 3aTEM IOJBEPTaHNCh JAEKOJOHU3ALMH, HAOMoanu mnoBbleHHble 1gG B
ceiBopotke npotuB CIfA, CIfB, ¢pubponextun-cesasbiBaromux 6enxos A (FnBPA) u B (FnBPB),
IsdB, Coa u SasG (tabmuua 3). B COBOKYIMHOCTH, 3TH HaHHBIE CBHIETEIBCTBYIOT O TOM, UTO
BaKLMHaLUsA SpAgkaa TMPUBOAUT K TOBBIIIEHHBIM CBhIBOPOTOUHbIM IgG-oTBeTam y MbllIeil,
KOJIOHU3UPOBaHHBIX S. aureus. Kpome Toro, BakuinHa SpAggaa UHAYLMPOBaJa aHTUTENIA TPOTUB
MHOTHX Pa3HbIX CTa(UIOKOKKOBBIX AHTHI'€HOB, BKJIIOYAs WU3BECTHBIE (DAKTOPBI KOJIOHU3ALIUH
(CIfB, IsdA u SasG). B nenom, 3tu nHaynupyemele BakMHONH SpAgkaa 1gG-oTBeTHl MpoTHB

KOJIOHU3UPYIOIUX CTA(QUIOKOKKOB, IMO-BUANMOMY, CIIOCOOCTBYIOT AEKOJIOHU3ALUH HOCOTJIOTKH.

TABJIMIIA 3. Biusinue uMMyHH3auuHu SPAkkaa Ha cbiBopoTouHble IgG-oTBeTHI Y

K0JI0HH3UpoBaHHBIX S. aureus WU1 mbimeit CS7BL/6
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HUmmynnsuposan | HMmmynusuposannbie | JIO2)KHOHMMYHH3HPOB
Hble SPAKKAA SpAkkaa annbie PBS
(Ko10HHM3HUpPOBaH | (OYMIEHHBIE) (KOJIOHH3MPOBAHHBIE
HbIE) )
Anture | Kparno | 3nauen | Kparnoe 3nayenn | KpatHo | 3nHaueHue
HBI e ue p* H3MEHeHHue | e pd e p’
u3mMeHe | (oTHOC b (oTHOCHT | M3MeHe | (OTHOCHTE
nue’ HTeJbH eJIbHO Hue’ JIbHO
) HMMYHH3 HAMBHBIX)
JIOXKHO HPOBAHH
71 bIX
HMMYH SpAkkaa,
H3aluu KOJIOHU3
PBS) HPOBAHH
bie)
3asikope | SpAkka | 121,3+6 | <0,000 | 126,3+£13,3 | <0,0001 | 0,9+£0,16 | n.s.
HHbBIH B A 4,98 1 5
kjaeroun | CIfA 3,8+0,49 | <0,000 |5,7+2,28 0,0069 1,3+0,65 | n.s.
ol 1
CTEeHKe CifB 1,1+£0,28 | n.s. 14,8+1,12 | <0,0001 | 4,3+1,49 | <0,0001
nosepxH | Ebh 1,0£0,15 | n.s. 1,3+0,57 n.s. 1,3£0,43 | n.s.
OCTHBIH | FnbpA | 1,120,34 | ns. 6,4+1,86 <0,0001 | 1,1£0,29 | n.s.
Oesrox FnbpB | 1,5+0,33 | n.s 10,6+1,0 <0,0001 | 1,2+0,72 | n.s.
IsdA 1,8+0,46 | n.s 2,84+0,59 n.s. 2,0£0,43 | n.s.
IsdB 1,7£0,37 | n.s 5,8+275 <0,0001 | 2,1+0,96 | n.s.
SdrC 1,4+0,67 | n.s 1,5+0,61 n.s 1,240.45 | n.s.
SdrD 1,1£0,39 | n.s 1,5+0,36 n.s 1,240,23 | n.s.
SdrE 1,2+£0,36 | n.s 1,8+0,94 n.s 1,240,22 | n.s.
SasA 1,8+£0,36 | n.s 1,6+0,28 n.s 0,8+£0,80 | n.s.
SasB 1,9£0,90 | n.s 1,1£0,42 n.s 1,0£0,24 | n.s.
SasD 1,3+£0,46 | n.s 1,0+0,44 n.s 2,4+0,53 | 0,0023
SasF 2,4+0,34 | n.s 1,7+0,55 n.s 2,6+1,59 | 0,004
SasG 0,9+0,15 | n.s 5,5+1,04 <0,0001 | 1,1+0,32 | n.s.
Sasl 2,1£0,46 | n.s 1,8+0,02 n.s 1,3£0,22 | n.s.
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SaskK 2,3+0,62 | n.s. 2,7+0,38 n.s. 1,1£0,02 | n.s.
Cexpern | Coa 3,0£1,31 | 0,0049 | 5,8+0,87 <0,0001 1,2+0,43 | n.s.
pyembiii | vWbp 5,741,34 | <0,000 | 6,6+2,82 n.s. 1,4+0,65 | n.s.
OeJsiok 1
Hla 2,9+0,08 | 0,0070 | 3,6+0,36 n.s. 1,1+£0,58 | n.s.
SCIN 2,1£0,77 | n.s. 1,4+0,21 n.s. 1,0+£0,37 | n.s.
Eap 1,7£0,38 | n.s. 1,1£0,22 n.s. 0,9£0,23 | n.s.
Efb 1,5+0,47 | n.s. 1,49+£0,25 | n.s. 0,98+0,2 | n.s.
7
EsxA 2,4£0,65 | n.s. 3,22+1,81 n.s. 0,82+0,2 | n.s.
6
EsxB 2,540,35 | n.s. 3,75£1,08 | n.s. 1,46+0,2 | n.s.
5

a. Koropte! meimeti C57BL/6J nMMyHH3upOBajy ¢ TOMOLIBI0 SO MK peKOMOMHAHTHOTO
SpAxkaa, smyaberupoBanHoro ¢ CFA, wnu PBS-umuraunn 8 CFA u B nens 11 nogsepranu
OycTepHOIl IMMYHH3aLIUHU C TOMOIIBI0 50 MK peKOMOMHAHTHOTO SPAKKAA,
smysbrupoBaHHoro ¢ IFA, unu PBS-umuranun a IFA. B nenp 24 Mplieil HHOKyJIMpOBaIu
MHTPaHAa3aJIbHO C IIOMOLIBIO 10° KOE YKa3aHHBIX HITAMMOB S. aureus 1 eXXeHeaeIbHO
MOJTy4YaJIi Ma30K U3 ropJia Juis rmojacyera OakTepuaibHoi Harpy3ku. Uepes 15 nHelt mocne
MHOKYJISILIUH KUBOTHBIM IyCKAJIM KPOBb U aHAJM3HPOBAJIN 00pa3Libl CBIBOPOTKH Ha
I'yMOpaJIbHbIE OTBETHI HA CTAQMIIOKOKKOBBIE AHTUT'€HBI.

b. KpaTHble n3MeHeHMs! BBIYUCILSUTH, Pa3elisisl CPeJHIE HHTEHCUBHOCTH CUIHAJIOB SPAKKAA-
MMMYHU3UPOBAHHOMN I'PYNIbI HA CPEIHUE MHTEHCUBHOCTH CUTHAJIOB
JO)KHOUMMYHH3HMpoBaHHOH PBS rpynmnsl. [laHHBIE TpencTaBIeHbI Kak CpeIHUE

3HaLIeHI/I$Iﬂ:CTaHI[apTHOG OTKJIOHCHUC.

[0304] Kononuzammsi S. aureus WUI1 wbimeti BALB/c. Jlnsg TecTupoBaHUs TOTO,
orpaHuueHa s kojoHmzanusi S. aureus WU wmbmmamu CS57BL/6, aBTOpBI HAcTOSIIETO
M300PEeTeHNs MHOKYJIMPOBAIN KOropThl (n=20) HauBHBIX Mbimeii BALB/c ¢ momomsio 1x10°
KOE S. aureus WU1 B mnpaByro HO3APIO U H3MEPSIM HOCOIJIOTOYHYHO KOJIOHHM3ALUIO C
UCTIOJIB30BAHUEM KYJBTYp Mas3koB. AmHajoruyHo Mbimam CS57BL/6,  S.aureus WU
NEePCUCTEHTHO KoJioHm3uposanu Mbimeii BALB/c (¢ur. 5). Ummynuzanus mbimeit BALB/c ¢
UCTIOJIb30BaHUEM SpAgkaa HE BIUSJIA HA UCXOAHYIO KonoHu3auio S. aureus WU1. Ognako, o
CPaBHEHMIO  C  JIO)KHOMMMYHU3MPOBAHHBIMH  JKMBOTHBIMH,  BakIUHaUMs  SpAkkaa
cnioco0cTBOBaNa AekooHu3auu Meieir BALB/c (¢ur. 5).

S. BakuuHa SpAkkaA BJIHSIET HA KOJOHU3aLMI0 Mbimeii S. aureus JSNZ.



91

[0305] 3arem aHaTU3UPOBAIH, BJIMSIOT JIH O€JOK A-HEUTpaIM3YIOIINE aHTHUTENA TaKXKe
Ha KosoHu3auuro Mbimu S. aureus JSNZ. B ornuune ot mrammoB Newman u WUI1, npoaykr
rera spa S. aureus JSNZ conmepxkur tonbko uetwipe IgBD (37). B Oonee panneii padote
MOKAa3aHO, YTO BapuaHThl SpPA ¢ ueTelppMs IgBD acconunpoBaHbl CO CHIKEHHOH B-kierounoi
CYIEpaHTUIE€HHOW aKTUBHOCTBIO MO cpaBHeHHMIO ¢ maTero  IgBD, xak  mpasuiio,
aCCOLIMMPOBAHHBIMH C KOJIOHM3auuen S. aureus Hocorjiotku uenoseka (33). Ilpu uHOKynALMY B
NPaBYI0 HO3JPI0 aHECTe3MPOBAaHHBIX Mbiuel S. aureus JSNZ 3¢pQeKkTHBHO KOIOHH3HPOBAI
HocorJioTky Mmbimed BALB/c 3a 42 nua (ur. 6). Bakumnaums SpAgkas HE BIHSIA Ha
UCXOAHYK0  KosoHm3auuro  S.  aureus JSNZ.  OpgHako, 1O  CpaBHEHHIO  C
JIOKHOUMMYHH3UPOBAHHBIMUA MblliaMu, Mblimd BALB/c ¢ HedTpanmsyrommmu Oenok A
aHTUTEJIaMH B CHIBOPOTKE 4Hallle MOJBEprarwTcs AekosoHusauuu S. aureus JSNZ, HauuHas co
nHs1 21 (¢wur. 6). B COBOKYITHOCTH, 3TH JaHHBIE MO3BOJIIIOT MpenronaraTe, 4o S. aureus JSNZ
Takke HeoOxonnma Oenok A-omocpenoBaHHasi B-kiieTouHast cynepaHTHUIeHHAsE aKTUBHOCTD IS
MEePCUCTEHTHON KOJOHU3ALMU MbILIEH.

B. MATEPHAJIBI U CITOCOBBI

1. Cpeabl u yci10BHsI 0aKTepHAJILHOIO PoCcTAa.

[0306] LlTamMbl S. aureus BbIpAIIUBAIN B TPUOTHYECKOM coeBoM Oyibore (TSB) mm
Ha TpuntuueckoM coesoM arape (TSA) mpu 37°C. Jlns SKCIEpUMEHTOB, B KOTOPBIX
UCCIIEIOBANIN KOJIOHU3ALUI0 HOCOTJIOTKH MBIIIeH, 0Opa3lbl Ma3KOB U3 TJIOTKH BBIPAIIMBAIIH
arape bepna-Ilapkepa npu 37°C, xak yka3aHo. {1 SKCIEPUMEHTOB, B KOTOPBIX HCCIIEIOBAIH
konoHnzauuio JKKT S. aureus, oOpasipl kaja BbIpalMBaJd HA MAHHUTHO-COJIEBOM arape mnpu
37°C, xak ykazano. IlItammer Escherichia coli DH5a u BL21 (DE3) BeIpammBanu B cpene Uiu
arape Jlypua (LB) mpu 37°C. [lns cenekumu Imia3MUAbl HCMOJib30BaM amMnuiwiinH (100
mkr/mi auist E. coli) u xnopamdennkon (10 Mxr/mu mist S. aureus).

2. 'enoTunupoBaHue S. aureus.

[0307] Uzonst S. aureus WUI mnojy4and w3 HOCOTJIOTKM M O4YaroB aOCIECCOB
NpenyLraNibHOW JKeJe3bl MbIIIell B BUBApUU aBTOPOB Hacrosimero m3odperenus. Illramm S.
aureus JSNZ wmbiu 011 nipenoctasyieH Dr. Siouxsie Wiles (36). CtaduIoKOKKOBYIO T€HOMHYIO
JIHK Bwigensiu ¢ uCmojp30BaHHeM HaOopa mist ounctku renomuon JIHK Wizard (Promega).
I'enoTunupoBanue Spa W TUNHPOBAHWE MYJBTHIOKYCHOH mnocnenosarenbHoctd (MLST)
OCYIIECTBIISUIM, Kak omucaHo paHee (85). B KpaTkoM H3JIOKEHUH, AJIsi TUIMPOBAHHS Spa
renomayro JIHK mramma S. aureus WUI mnonsepramu IILP-amrmumdpukanmm ¢ MOMOLIBIO
npaiMepos 1095F (5"AGACGATCCTTCGGTGAGC39) U 1517R
(5"GCTTTTGCAATGTCATTTACTG3") (86). Ilponyxt IILP ounmanu ¢ momompro Habopa
Nucleospin Gel and PCR Clean-up kit, cekBeHrpoBanu ¢ nomometo npaiimepos 1095F u 1517R
U aHAJU3UPOBAJIM C HCIOJIb30BAHUEM MporpamMMmHoro odecredenuss Ridom. s TunmupoBaHwmst
MLST renomuyro JIHK mramma S. aureus WUI1 mnoxsepramm [IP-ammumdukammm ¢
ucnions3oBanueMm npaiimepos arc-up (S TTGATTCACCAGCGCGTATTGTC3®), arc-dn
(5"AGGTATCTGCTTCAATCAGCG3"), aro-up (5"ATCGGAAATCCTATTTCACATTC3),
arc-dn (5°GGTGTTGTATTAATAACGATATC3), glp-up
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(5"CTAGGAACTGCAATCTTAATCC3"), glp-dn (5"'TGGTAAAATCGCATGTCCAATTC3),

gmk-up (5'ATCGTTTTATCGGGACCATC3), gmk-dn
(5 TCATTAACTACAACGTAATCGTA3"), pta-up
(5'GTTAAAATCGTATTACCTGAAGG3), pta-dn
(5‘GACCCTTTTGTTGAAAAGCTTAA3Y), tpi-up (5 TCGTTCATTCTGAACGTCGTGA3"),
tpi-dn (5 TTTGCACCTTCTAACAATTGTAC3), ygi-up
(5°CAGCATACAGGACACCTATTGGC3") u ygi-dn

(5°"CGTTGAGGAATCGATACTGGAAC3") (cm., nampumep, saureus.mlst.net/misc/info.asp).
Iponykt TP ouummanu ¢ ucnojs3oBanuem Hadopa Nucleospin Gel and PCR Clean-up kit,
noasepranu [TP-amruindukanuy, CEeKBEHHPOBAIM U AHAIU3UPOBAIM C IOMOINBIO OHJIAIH
nporpaMMHOro obecriedeHusi (CM., Hampumep: saures.mlst.net/). Daiyibl MOJHOT€HOMHBIX
nocienosatenbHocTel s mramma S. aureus JSNZ Obutu mpenoctasiensl Dr. Silva Holtfreter.
IMonyuyus Oubmuorexy Truseq DNA-seq, ocymectBisiin cekBeHupoBaHue Illlumina MiSeq ¢
ucnone3oBanueM reHomuoit JIHK S. aureus WU1 B Environmental Sample Preparation and
Sequencing Facility B Argonne National Laboratory. IlocienoBaTebHOCTh aHATU3UPOBAIU C
UCTIOJIb30BaHUEM MPOrpaMMHOro odecnedyenus (Geneious.

3. MyTanTsI S. aureus.

[0308] AmnenpHyro pekomOuHamio ¢ miasmunoii pKOR1 wcnonb3oBamu uist Aenenun
reHa spa S. aureus WU (87). [lna xoHcTpynpoBanusi myranta Aspa nsa ¢pparmenta JJHK mo 1

T.ILH. BbII€ W HIDKE TIeHa spa ammummduuupoBaanm ¢ xpomocomsl S. aureus WUIL ¢

UCIIOJIb30BAHUEM panMepoB extlF (5
GGGGACCACTTTGTACAAGAAAGCTGGGTCATTTAAGAAGATTGTTTCAGATTTATG
3%, extlR (5'

ATTTGTAAAGTCATCATAATATAACGAATTATGTATTGCAATACTAAAATC 3'), ext2F
(5" CGTCGCGAACTATAATAAAAACAAACAATACACAACGATAGATATC 3') m ext2R
(5'
GGGGACAAGTTTGTACAAAAAAGCAGGCAACGAACGCCTAAAGAAATTGTCTTTGC
3"). e ¢nankupyromue o0OJACTH TOABEpPranu CiusHuo npu nocuenyromed ITHP wu
kyonupoBau kKoHeuHblil nponykT [P B pKOR1 ¢ ucnons3oBannem Habopa BP Clonase II
(Invitrogen). I[TonyueHHy0 masmMuny nocienosatenbHo nepeHocuu B E. coli DHSa, mramwm S.
aureus RN4220 u, nakoneu, mramm S. aureus WU1 u nepexmrouanu temmnepatypy Ha 40°C,
OJIOKHpYsl pPEIUIMKAIMIO IUIA3MHI W CHOCOOCTBYSl WX HWHCepUuH B Xpomocomy (87).
Bripamusanue npu 30°C uCHONB30BaAN AT CTUMYJISILIMN JIJIEIBHOTO 3aMelleHusi. MyTanuu B
reHax spa nposepsutu nocpenctsoM cekseHuposanust JIHK npoaykros ITLP-ammmudukamum.

4. AHAIU3 arrJIIOTHHALIMH.

[0309] AHanu3bl armIIOTHHALIMKA OCYINECTBJSUTH, Kak omucaHo paHee (88). B kpatkom
U3JIO)KEHUH, HOYHbIE KYJbTyphl wTamMmoB S. aureus passoaunu 1:100 B ceexem TSB u
BbIpamuBany npu 37°C B Teuenue 6 yacos. bakrepun n3 KynbTypsl 1 Mi1 (HOpMaIM30BaHBI MO
ODsoo 4,0) unakybuposamu ¢ SYTO 9 (1:500) (Invitrogen) B Tedenue 15 MMH, ABaXIbl

npombBain 1 mn PBS u cycnenguposamu B 1 mn PBS. bakrepunm cmemmsanu 1:1 ¢
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00paboTaHHOH LIUTPATOM IUIA3MOI YeJIOBEKa WM IUIA3MOH MBIIIM HA MPEIMETHBIX CTEKJIaX U
uHKyOupoBamu B TeueHne 30 muH. OOpasupl ocMaTpuBagy M TOJNyYalId H300pakeHUs C
MOMOIIBI0 MHKPOCKOIIA C UCTIOJIB30BaHUEM (PJIyOpeCHEeHIIMH MOJHOTO BHYTPEHHETO OTPasKEHHS
IX81 pns amanmusa >KUBBIX KJIETOK C HCHoJib3oBaHHeM 20-kpaTHoro oOwekTuBa (Olympus).
[Monyuanu nmo menbinedr mepe 10 uzoOpaskeHuit Ans Kaxkaoro obpasua. O6IaCTH KOMILIEKCOB
arrIIOTHMHAIIMK HAa KaKOAOM HM300paKE€HHM H3MEpSIM M KOJUYECTBEHHO AHAIM3UPOBAIH C
UCTIOIb30BAHUEM MTPOrpaMMHOTro obecnieueHus Imagel.

5. IMMyHOOJIOTTHHT.

[0310] Hounble kyabTypbl mramMmoB S. aureus passonuwin 1:100 B cBexkem TSB (c
XJIOpaM(pEHUKOJIOM B MPUCYTCTBHM IUasMua) W BeipamuBaiu npu 37°C go ODgy 0,5-1,0.
Knerku u3 1 Mt KyasTypsl HeHTpUdyruposany, cycnenaguposany B PBS u nnkyOuposanu ¢ 20
mkr/mn ym3octapura (AMBI) npu 37°C B Teuenue 1 4. benku B nmM3are LENBbHBIX KIIETOK
ocaxknanu ¢ momoupio 10% TpUXJIOPYKCYCHOM KUCHOTHI U 10 MKT I€30KCHUXOJIEBOW KHUCJIOTHI,
MIPOMBIBAJIY JIEASTHBIM ALIETOHOM, CYLIMJIA HA BO3Ayxe, cycnenauposanu B 100 mxn 0,5 M Tpuc-
HCI (pH 6,8) u 100 mxxn Oydepa mis obpasuos mis sjaekrpodopesa B [TAAI ¢ SDS [100 MM
Tpuc-HCI (pH 6,8), 4% SDS, 0,2% Opompenonooro cunero, 200 MM autuotpeutona] u
kunAtua B TeueHue 10 muH. benku paspemsiniu Ha 12% ITAAIT ¢ SDS u noasepranu
anexTpobiorTrHry Ha MeMOpany PVDF. MemOpanst PVDF Gokuposanu 5% monokom B Tpuc-
3a0ydepernom Pusmonorngeckom pactsope ¢ Tween-20 (TBST) [20 MM Tpuc-HCI (pH 7.6),
137 mM NaCl, 0,1% Tween-20]. ns nerexuu CIfA ncnonp3oBaiu MOHOKJIOHAJIBHOE aHTUTENO
mpin npotus CIfA 2A12.12 (pa3senenue 1:1000) 1 KOHBIOTUPOBAHHBIN ¢ IEPOKCHAA30H XpeHa
(HRP) IgG mporuB wmbimm (Cell Signaling, passenenme 1:10000). JIna nerexumu Coa
UCIIONIB30BAJIM MOJIMKJIOHANBHOE aHTUTENO Kpojuka npotuB Coa (passenenue 1:1000) u HRP-
KoHBbIOTHpOBaHHBI IgG mpotuB kponuka (passemenuwe 1:10000). Jlnst nmerexumu vWbp
WCIIONIB30BAJIM [IBA PAa3HBIX IMOJHMKJIOHAIBHBIX AHTHUTENA Kposmka npotuB vVWbp (pasBeneHue
1:1000), pacnosnarouiue monHopasMepHbliii VWbp u3 S. aureus Newman wiam C-KOHLEBOM
nomeH vWbp, coorBercTBeHHO, 1 HRP-koHBIOTHpOBaHHbIi IgG npoTuB kposuka (pa3seneHue
1:10000). dnsa netekuuu SpA ucnons3oBaiun HRP-konbroruposannsiii IgM yenosexka B TBST
(pasBenenue 1:10000). J{ns getekiuu SrtA MCIONB30BAN MOJUKJIOHAIBHBIE AHTHTENIA KPOJIUKA
nporuB SrtA (passemenwe 1:10000) u HRP-xonbrorupoBansbiii IgG  mpoTuB  Kposmka
(pasBenenue 1:10000). OxpalneHHbIE ¢ TOMOINBIO aHTUTEN MeMOpanbl npombiBaaun TBST wu
UHKYOMpOBAIM €  XEMIJIFOMUHECUEHTHbIM  cyOctparom  SuperSignal  West  Pico
Chemiluminescent Substrate (Thermo Scientific) u mnposiBrsinm Ha BBICOKO3()(PEKTUBHBIX
XEeMUTIOMUHeCIeHTHBIX TuieHkax Amersham Hyperfilm ECL (GE Healthcare).

6. OuncTKa peKOMOMHAHTHBIX 0€JIKOB.

[0311] E. coli BL21(DES3), necymue mnazmuasl pET15b+ nist skcripeccun His-medenoro
SpAkkaa, a Takxke 24 cradpunokokkosbix antureHoB (CIfA, CIfB, FnBPA, FnBPB, IsdA, IsdB,
SasA, SasB, SasD, SasF, SasG, Sasl, SasK, SdrC, SdrD, SdrE, EsxA, EsxB, SCIN, Eap, Efb,
Hla, Coa, vWbp u Ebh), Brepamusanu B Teuenne Houw, passoauiu 1:100 B cBexeill cpene u

BpipamiuBanin npu 37°C mo ~ODgpo 0,5. KynbTypel mHayuuposanu ¢ nomombio 1 MM
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U30mponui-B-d-THOraNakTONMMpPaHO3UAa U BeIpaIUBaNIK elle B TeueHue 3 4. Kierku ocakmany,
pecycnienaupoBanu B kojoHouHoM Oydepe (50 MM Tpuc-HCl [pH 7,5], 150 mM NaCl) u
paspymanu ¢ nomoubio npecca ®penua npu 14000 (1)yHTOB/):[}0171M2. Jluzarel ouMamu OT
MEMOpPaH ¥ HEPaCTBOPUMBIX KOMIIOHEHTOB IOCPEICTBOM YJbTPALEHTPU(YTUPOBAHUS IIPH
40000%xg. Ouumennbie nusatel noxsepranmu Ni-NTA-adpdunnoit xpomarorpaduu u Oenku
SIOUPOBAIM B KOJIOHOYHBIA Oydep, comepskaliuil MOCIEAOBATENbHO ITOBBIIAKOIINECS
KOHLEeHTpauuu nmunaasona (ot 100 go 500 MM). Dmroate! noasepranu auanusy PBS, u uncrorty
Oenka mpoBepsiid ¢ MOMOIIbl0 okpamuBaHus kymaccu [TAAIT ¢ SDS. Konuenrtpauuu Oenka
OTIPEAEIISIIH ¢ MOMOIIBIO aHaKu3a ¢ OMIMHXOHUHOBOM KucyioTol (Thermo Scientific).

7. KonoHu3auusi HOCOrJIOTKH MBILIH.

[0312] Hounble kynbTypsl mTammoB S. aureus WU1 u ero myrtanta Aspa pa3BOAWIH
1:100 B cBexxem TSB u BeipamuBaiu B Teyenue 2 4. npu 37°C. Knetku neHTpudyruposam,
npoMbiBasin 1 cycnenaupoBain B PBS. Camok wmbimeit BALB/c, C57BL/6J unu B6.129S2-
Ighm™!“®"/J Bospactom cemb Henenb (The Jackson Laboratory) aHecTe3sHpoBajid MOCPEACTBOM
UHTpanepuToHeanbHOH MHBeKIUU 100 Mr/mn keramuHa ¥ 20 MI/Mi KCHIa3MHa Ha KUJIOTPaMM
maccel Tena. 1x10° KOE S. aureus (B o6beme 10 MKIT) MEPEHOCHIIN THIETKOMN B PaBYIO HO3IPIO
kaxnon meimu. B nmensp 7, 14, 21, 28, 35 u 42 nocne MHOKYJISLUMM MOJy4Yald Ma30K M3
POTOTJIOTKH MBbIIIEH, 00pa3ibl Ma3KOB pacnpenessin rno arapy bepna-Ilapkepa u nakyOuposanu
st moacuera 6akrepuil. B nenp 15 mocie MHOKYISIUY MBIIIAM ITyCKaJIH KPOBb IMMOCPEICTBOM
NYHKUUU TepUOPOUTANbHONW BEHBI AJIST TOJYYEHHUs] CBIBOPOTOK IJISi AHAJIM30B T'YMOPAJIbHBIX
OTBETOB C MHCIIOJB30BAHMEM CTa(UIOKOKKOBOTO AHTUI'€HHOro MaTpukca. B nmenbp 42 mocrne
MHOKYJIALUU cobupanu obpasiipl Kaja U romoreHnsuposanu B PBS. I'omoreHars! BriceBaiu Ha
MaHHUTHO-COJICBOW arap W WHKyOuUpoBamu ajisi mojcuera Oaktepuil. Bce skcnepuMeHTHI Ha
MBIIIAX OCYLIECTBJISNIA B COOTBETCTBMU C IpPaBUJIAMM, NPUHATBIMU B YUPEXKICHUHU, CIEAYs
SKCHEPHMEHTAJIbHOMY TPOTOKONYy U ofoOpeHM:0 HMHCTUTYHMOHAJIBHOTO KOMHTETa IO
ouonornyeckoit 6e3onacHocTH (IBC) m MHCTUTYHMOHATBHOTO KOMHUTETA TO COAEPIKAHHIO U
ucnonb3oBaHuio KUBOTHBIX (IACUC) B University of Chicago. DkcrnieprMeHThl Ha JKHBOTHBIX
TIOBTOPSUTH TIO MEHbIIEH Mepe OJHOKPATHO JJIsi 00ecrieueH s BOCTIPOU3BOJUMOCTH JAHHBIX.

8. AKTHBHAasI HMMYHH3ALHS.

[0313] Mplmieit BO3pacTOM YEThIpEe HENETH UMMYHH3UPOBAIH MOCPEICTBOM MOAKOKHON
uHbeKIUU 50 MKr SpAkkaa, SMYJBIHPOBAHHOTO B MoyHOM anbioBaHTe @peitnna (CFA; Difco),
U ToaBepragy OyCTepHOH HWMMYyHHM3allMM C TOMOIIpI0 S50 MKr TOro e aHTHUIEHa,
SMYJIBTUPOBAHHOTO B HEMOJHOM anbtoBaHTe ®Ppeiinna (IFA), yepes 11 nHelt mocne HadambHON
UMMyHH3aluu. B nenp 21 UMMyHU3HPOBAHHBIM MBILIAM MyCKaIU KPOBb MOCPEICTBOM MyHKLMH
nepuopOUTaNbHOW BEHBI ANl mony4deHus cbiBopoTok mnsg ELISA. B nmenp 24 wmbimam
WHTPAaHA3aJIbHO HWHOKYJHUPOBAIH 1x10° KOE mrammos S. aureus WUl wm JSNZ u
OCYIIECTBJISIM MOHUTOPUHT KOJIOHU3AL[UU HOCOTJIOTKH.

9. Ctapn10KOKKOBBIN AHTHT€HHbIH MaTPHKC.

[0314] Hutpouemmono3aple MeMOpaHbl ToABepraiu OJOTTUHTY C 2 MKr adpUHHO

OUYHIIEHHBIX CTA()UIIOKOKKOBBIX aHTUTeHOB. MeMOpaHbl OjiokupoBain 5% nerpaHyIupOBaHHOTO
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MOJIOKa, HTHKYOMPOBAJIH € pa3BEACHHBIMU CHIBOPOTKaMHU MbIHU (pa3Benenue 1:10000) u IRDye
680-xonbtornpoBanHbiM I1gG ko3bl mpotuB Mbimuu (LI-COR). MHTEHCHBHOCTH CHTHAJIOB
KOJINYECTBEHHO AHAJIM3UPOBAIA C MCIOJIb30BaHHEM HH(PPAKPACHON CHUCTEMBI BU3yaTU3ALUH
Odyssey (LI-COR).

10. CtaTHcTHYECKHIT aHAJIN3.

[0315] dnst aHanmu3a CTaTUCTUYECKON 3HAYMMOCTH JAHHBIX O KOJIOHU3ALUU HOCOTJIOTKH,
ELISA u aHTUreHHOM MaTpukce ocyiuecTBisiin nByxctopoHHHT ANOVA ¢ mnomnpaBkoi
[Ilunaka Ha MHOKECTBEHHOCTDb CpaBHeHMH (Tiporpammuoe obecnieuenne GraphPad).

MNPUMEP 2. BAPUAHTHI CTA®PUJTOKOKKOBOI'O BEJIKA A

[0316] Cnenyromme aHamu3bl MOXKHO HCIOJNb30BaTh IJIsl OLIEHKH BapUAHTOB SpA,
NPEACTABJICHHBIX B HACTOSIILEM OMUCAHUU, HA UX 3(PPEKTUBHOCTh B CIIOCOOAX M KOMITO3HMLIUSX
O U300PETEHUIO.

A. AHanu3BI

[0317] BakuunHas 3amuTa B aGcuecce MbIIIH, JeTadbHasg HH(eKUUsl Y MbIlIeil U
MoOJe/Id MHeBMOHHMH Ha MbImax. [lonydanu Tpu Mojenu Ha >KUBOTHBIX JJIsl HUCCJIENOBAHMS
UH(EKIIMOHHOTO 3a00NeBaHMs S. aureus. ITH MOJEIH MOXKHO HUCTIOIBb30BaTh Uil HCCIIEIOBAHUS
YPOBHSI IPOTEKTUBHOTO MUMMYHHUTETA, 00ECIIEYMBAEMOro MOCPENCTBOM 00pa3oBaHUs OeloK A-
cnenn(pUIeCKNX aHTUTEIL.

[0318] Abcuece y mbimm - Meieii BALB/c (camku Bozpactom 24 nuel, 8-10 mbimeit
Ha rpynmy, Charles River Laboratories, Wilmington, MA) MOXHO HWMMyHU3UPOBATh
NOCPECTBOM BHYTPUMBILIEYHONH MHBEKIHH OUUINEHHOro Oejka B 3aaHI00 KoHeuHocTh (Chang
et al., 2003; Schneewind et al., 1992). Ounmennsiii SpA n/unu BapuanT SpA MOXKHO BBOIUTH B
nuu O (3myabrupoBaHHblil 1:1 ¢ momHeIM anbroBanToM Ppeitnna) u 11 (3mynbruposannslii 1:1 ¢
HETOJHBIM ~ anbloBaHTOM @peiinma). OOpasupl KpOBH MOXKHO IOJY4aThb IOCPEACTBOM
perpoopburtanbaoro 3abopa B 1M O, 11 u 20. ChIBOPOTKH MOXHO HCCIIENOBATh MOCPEICTBOM
ELISA Ha tutpbl IgG Ha mpeamer crnenu(pUYecKOl CBSI3bIBAIOLICH AKTUBHOCTH BapHUaHTA.
NMMYHH3UPOBAHHBIM KMBOTHBIM MOXKHO MPOBOAMTH IPOBOKALMOHHYIO MpoOy B neHb 21
MOCPENCTBOM perpoopOuTtanbHol wHbeKmMu 100 Mk cycnensuu S. aureus Newman wid S.
aureus USA300 (1x10” KOE). Jlnsi 5TOro HOWHBIE KyJbTyphl S. aureus Newman MOXHO
pasBomuth 1:100 B CBEKEM TPUNTHUECKOM COEBOM OYyJIbOHE M BBIPAIIUBAThH B TEYCHUE 3 4. TIPU
37°C. CraunoKOKKH MOKHO LEHTpH(YrupoBaTh, IPOMBIBATH IBAXKbI U pa3BoAUTh B PBS st
nocTxkeHust Agy 0,4 (l><lO8 KOE na mut). Pa3zBeneHuss MOKHO MPOBEPSITh SKCIIEPUMEHTAIBHO
MOCPEICTBOM BBICEBAHHSI Ha arap W OOpa3oBaHMs KOJOHHUH. MbIeli MOXXHO aHECTE3UPOBaTh
MOCPEACTBOM MHTpaneputoHeanbHo nHbekuu 80-120 Mr keramuHa U 3-6 Mr KCHUJIa3MHA Ha
KWJIOrPaMM Macchl Tejla M UHPHULIPOBATh TOCPEACTBOM PETPOOPOUTATIBHON HHBEKINH. B neHb
5 nnu 15 mocie mpoBOKAMOHHON MPOOB! MBIIIEH MOKHO YMEPIIBIISTH IOCPEACTBOM MHT SN
cxaroro CO,. Iloukn MOXHO ymansaTe u romoreHm3uposatb B 1% Triton X-100. AnukBOTHI
MO>KHO Pa3BOAMTH U BbICEBATh Ha arapoByro cpeay ans onpeaenenus KOE B Tpex mapaniensx.
JUIs THCTOJIOTMYECKOTO aHajh3a TKaHb II0Y€K MOXHO WHKYOHMpOBaTh TNPH KOMHATHOMN

temrieparype B 10% dopmanuae B Teuenne 24 u. TkaHM MOXKHO 3aKjrouaTh B mapaduH,
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NoJydyaTb TOHKHE Cpe3bl, OKpallMBaTh TI'E€MATOKCHWJIMHOM-303MHOM U  aHaJIW3UpOBaTh
MOCPEACTBOM MUKPOCKOIHUH.

[0319] JletanbHas nHdexkuus mbimei - mbiueiit BALB/c (camok Bozpactom 24 nus, 8-
10 mbreit Ha rpynmy, Charles River Laboratories, Wilmington, MA) MOXHO UMMyHU3UPOBATh
MOCPEACTBOM BHYTPUMBILIEYHONH MHBEKLMHU OYUILIEHHOrO SpA uiau BapuaHTa SpA B 3aJHIONO
KOHEYHOCTh. BakLiHy MOHO BBOANUTH B IHU O (3MyJIbIMPOBAHHBIHA 1:1 C IONHBIM aIbIOBAHTOM
@peiinna) u 11 (3mynbrupoBansbiil 1:1 ¢ HenoaHbIM anbroBaHTOM @petinaa). OOpasubl KPOBH
MOJKHO TOJIy4aTh TOCPENCTBOM peTpoopbuTtambHoro 3adopa B muu 0, 11 u 20. CeiBOpoTKH
uccnenyrot nocpenctsoM ELISA na Tutper IgG Ha npeamer cneunduveckoil CBsI3bIBAIOLIEH
aKTUBHOCTH BapuaHTa. MIMMyHHU3MpPOBaHHBIM >KUBOTHBIM MOKHO IMPOBOIUTH NMPOBOKALIMOHHYIO
npoOy B aeHb 21 mocpencTBoM perpoopOuTanbHON wHBbekMH 100 MKJI CycreH3uH S. aureus
Newman mu S. aureus USA300 (15x10" KOE). [{ns 5TOro HOYHBEIE KYJIBTYPHI S. aureus
Newman mMoxHO pa3BonuTh 1:100 B CBEXkeM TPUNTUYECKOM COEBOM OyJIbOHE U BBIPALINBATH B
teueHue 3 4. npu 37°C. CtaduIOKOKKM MOKHO HEHTPU(YrupoBaTh, MPOMBIBATH JABAKABI,
passoauth PBS mist noctmkennst Ago 0,4 (1% 10°KOE na MJI) B KOHIIEHTPUpPOBaTh. Pa3BeneHus
MOJKHO TIPOBEPSTH 3KCIEPHUMEHTAJIbHO TOCPEIACTBOM BBICEBAHMS Ha arap W OOpa3OBaHUS
KOJIOHWI. MBbIlIell MOXXKHO aHECTE3UPOBATh MOCPEACTBOM MHTPANEPUTOHEATbHON HHbeKIUHU 80-
120 mMr kerammHa W 3-6 MI KCUJIa3MHA HA KWJIOTpaMM Maccel Tena. MMMyHU3HpOBaHHBIM
JKUBOTHBIM MOXXHO TPOBOIUTH IPOBOKAIMOHHYIO MpoOy B 1eHb 21 mocpencTsom
MHTPANEePUTOHEAIbHON WHBEKLUU 2x10" KOE S. aureus Newman mwm 3-10x10° KOE
KJIMHUYECKUX U30JATOB S. aureus. JKMBOTHBIX MOKHO MOABEPraTb MOHUTOPUHIY B TeueHue 14
THEH U perucTpUpoOBaTh JeTaIbHOE 3a00IeBaHHE.

[0320] Moaeab mMHEBMOHMHM HA MbIAaxX - mTamMMbl S. aureus Newman uiau USA300
(LAC) moxHO BbIpamuBath npu 37°C B TpunTHdeckoM coeBoM OynboHe/anrape 1o ODeg 0,5.
AnukBOTHI KyJbTyp 50 My MOKHO LeHTpu(yruposaTh, npomsiBatb PBS u cycnenauposars B
750 mxn PBS nst uccnenoBaHuil CMEPTHOCTH (3—4><108 KOE na o6bem 30 mki1) wim 1,250 Mk
PBS (2x10* KOE na o6bem 30 MKi) [Uisi 9KCIIEPHMEHTOB IO OAKTEPHAIBHOH HArpysKe H
THCTOJIOTHUYECKOMY aHanu3y. B cimyuyae mHpekumu nerkux mpimen 7 C57BL/6] Bospactom 7
Henenb (The Jackson Laboratory) mokHO aHecTe3upoBaTh nepen WHOKyssinued 30 MK
CYCIIEH3UH S. aureus B JIEBYIO HO3ApI0. JKUBOTHBIX MOKHO NMOMEIIATh B KJIETKY B MOJOXEHUU
Jeka Ha CIOHWHE JJIsi BOCCTAaHOBJIGHMS W HaOmonate B TeueHue 14 nHel. [l akTUBHOM
MMMYHH3alMKM MBbIlIaM BO3pacToM 4 Hezxenb MoxHO BBOAUTH 20 Mkr Bapuanta SpA B CFA B
nerb 0 im. myTeM ¢ mocienyromuM OycTepHbIM BBereHHeM 20 MKI BapHaHTa B HEMOJHOM
anvroBanTe @peiinaa (IFA) B nenp 10. JKHBOTHBIM MOKHO MPOBOIUTH MPOBOKALIMOHHYIO MPOOY
S. aureus B nmeHb 21. CbIBOPOTKM MOKHO COOMpaTh mepen MMMyHHU3almed U B AeHb 20 s
OLIEHKU TMPOAYKLUMHU cneunpudeckux aHtuten. JJisi uccienoBaHWil MaCCUBHOW MMMYHHM3AaLUU
MBbIIIaM BO3pacToM 7 Henenb MOxKHO BBOAUTH 100 Mxi1 NRS (HopMabHOH CBIBOPOTKH KPOJIHKA)
i SpA-BapHaHT-CIeHU(PUUECKUX aHTUCBIBOPOTOK KPOJIMKA ITOCPEACTBOM 1.p. HHBEKLINH 32 24
Y. 710 TPOBOKAIIMOHHON mpoObl. [l OLEHKHM MaTONIOTUYECKUX KOPPEJSTOB ITHEBMOHUU

MH(QULIUPOBAHHBIX JKUBOTHBIX MOJKHO YMEPUIBJIATH C IOMOIIBIO (POPCHPOBAHHONW HMHIAJISALUH
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CO; nepen ynanennem oboux jerkux. [IpaBoe jgerkoe MOXHO TOMOT€HU3HPOBATh IS MTOJCUETa
OakTepuanpHONW Harpy3ku Jerkux. JleBoe nerkoe MoxkHO momemars B 1% dQopmanmun u
norpy’karb B mnapaduH, MoJydyaTb TOHKHE Cpe3bl, OKpAIIWBaTh NeMAaTOKCHJIMHOM-303MHOM U
aHAJN3UPOBATh MTOCPENCTBOM MUKPOCKOIINH.

[0321] AnTHTena kpoauka - OuuINEHHBIH BapHaHT SPA MOXHO HCIOJb30BaTh B
Ka4eCcTBE MMMYHOT€Ha JIJIsl OJy4YeHUsI aHTUCHIBOPOTOK KPOJMKA. belok MOXKHO 3MyJIbrupoBaTh
¢ CFA nna wuabexkumu B jaeHb O ¢ mocnenyromumy OyCTEpHBIMH HHBEKLMSIMH Oelka,
sMmyabrupoBadHoro ¢ IFA, B guu 21 u 42. Tutpel aHTUTEN KPOJNMKA MOXKHO ONpPENesATh
nocpenctBoM ELISA. OuuineHHbIli aHTUTENA MOXKHO TMOJy4YaTh MOCPencTBOM adQuHHOIM
xpomarorpaduu ChIBOPOTKH Kponuka Ha cedapo3e ¢ Bapuantom SpA. KoHuentpauuio
SOMPYEMBIX AHTHTET MOXHO U3MEPSITh IO TMOTJIOIIEHUIO MPpH Ajgg U TUTPBI CIIELU(PUIECKUX
aHTHUTEJ MOKHO onpenensaTs nocpeacrsoM ELISA.

[0322] AxTHBHAss uUMMYHH3alusi BapuaHtamMu SpA. [lna  onpeneneHus
5(¢(}EeKTUBHOCTH BAaKIMHBI JKUBOTHBIX MOJKHO AKTHUBHO WMMYHH3UPOBATh OYHIICHHBIM
BapuaHTOM SpA. B kauecTBe KOHTPOJIS, JKUBOTHBIX MOXXKHO MMMYHH3HPOBATh aBIOBAHTOM B
OTHENBbHOCTH. THUTPbI aHTUTEN TMPOTHB TMpenapatoB Oemka A MOXHO ONpPEAesiTh C
UCTIONIb30BAHUEM BapHaHTa SpA B KauecTBe aHTHUIEHOB. VICTONb3ysl ONMMCAHHBIE BbIIE MOJEIH
WH(PEKIUOHHBIX 3a00JIeBaHUH, MOXXHO H3MEpSTh JII000Oe CHIDKEHUE OaKTepuabHOW HArpy3KH
(abcuecc W THEBMOHHWSI Yy MbIIIel), TUCTONATOJIOTHYECKHE TMOKa3aTeln CTa(UIOKOKKOBOTO
3aboneBannst (aOCHecC W IMHEBMOHUSI y MBIMEH) W 3alIUTy OT JIETaJbHOrO 3a00JieBaHUS
(netanpHOE MHPULUIMPOBAHHUE U ITHEBMOHUS Y MBILIEH).

[0323] IlaccuBHass uMMyHu3anusi a¢gp@UHHO OYMIIEHHBIMH MOJHKJIOHAJIbHBIMH
AHTHTEJIAMH KPOJIMKA, TMOJYYeHHbIMH NPOTHB BapuaHTOB SpA. /[lns omnpeneneHus
NPOTEKTHBHOTO MMMYHHUTETa OeNoK A-crenu(uyeckux aHTUTEN KPOJHMKA MbIIIEH MacCHBHO
UMMYHH3UPOBAJIN OYUILICHHBIMU, IIOJYYEHHBIMH C TIOMOINBIO BapuaHTa SpA aHTUTENaMU
kpodrka. O0a U3 3THX MpenapaToB AHTUTEN OYHILAOT MOCPEACTBOM ahPUHHON XpoMaTorpaduu
C WCIOJb30BAaHHEM WMMOOMJIM30BAHHOTO BapuaHTa SpA. B kadecTBe KOHTPOJIS, JKHBOTHBIX
NACCUBHO UMMYHH3UPYIOT aHTUTENaMu 1V 10 (IPOTEKTUBHBIA aHTUIEH YyMbl, HE BIIHSIOIUN HA
UCXON CTapMIOKOKKOBBIX HH(pekuuii). TUTpbl aHTHTEN NMPOTHUB BCEX mpenapaToB Oenka A
OTIPENENSIOT C UCIOJNb30BAaHUEM BapHaHTa SPA B KadyecTBe aHTHreHa. VCroyb3yst ONMCaHHbIE
BbILIIE MONENH HH(PEKIMOHHBIX 3a00JNeBaHUH, MOXKHO H3MEPSTh CHIDKEHHE OaKTepHabHON
Harpy3ku (abcuecc W THEBMOHHS Yy  MblIIEeH), THUCTOMATOJOTMYECKHE IIOKa3aTesln
cTaUIOKOKKOBOTO 3aboneBaHus (abcrecc M MHEBMOHHS Y MBIIIEH) U 3alIUTy OT JIETAIbHOTO
3a0oneBanus (JieTaIbHOEC MHPULUMPOBAHNE U THEBMOHHS Y MBILIEH).

[0324] bakTepuajbHbie mITAMMBI U BbipamuBanue. [lItammsr Staphylococcus aureus
Newman n USA300 M0OXHO BeIpamquBaTrh B TpunrudeckoM coesom Oynpone (TSB) mpu 37°C.
Escherichia coli mrammel DHSa u BL21 (DE3) moxxHO BeIpanmBath B OynboHe Jlypua-bepranu
(LB) ¢ 100 mxr M amrummisa mpu 37°C.

[0325] AmnTHTesa Kpoamka. BapuaHTel SpA MOXHO MOJNy4aTh CTaHAAPTHBIMU

peKOM6I/IHaHTHbIMI/I criocobaMu UM CIIOCoOaMu CHHTEC3a, H OLII/IH_IeHHbII\/’I AHTHUI'CH MOKHO
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KoBasleHTHO cBs3biBaTh ¢ HiTrap NHS-aktuupoBanueiMu kononkamu HP (GE Healthcare).
AHTHreHHBII MaTPUKC MOXKHO HCHONb30BaTh 11 adduuHON Xxpomarorpadpum 10-20 mn
CBIBOPOTKH KpoJuka 1npu 4°C. 3apspkeHHBIH MaTPUKC MOXKHO MPOMBIBaTh SO 0ObeMaMu KOJOHKU
PBS, smouposate anturena smoupyoumm oydpepom (1 M rmunun, pH 2,5, 0,5 M NaCl) u
He3aMeIUIUTEeNbHO Helrpanusosarh ¢ nomoiibio 1 M Tpuc-HCI, pH 8,5. Ounienssie anturena
MO>KHO NOABEPraTh AUAIU3y B TedeHue Houu npotus PBS npu 4°C.

[0326] F(ab),-pparmentsl. AQPHUHHO OYHMILIEHHBIE AHTUTENIA MOYKHO CMEIINBATh C 3 MI'
nencuHa npu 37°C B Teuenue 30 muHyT. Peakuuro MoxxHO TymuTh ¢ nomotneio 1 M Tpuc-HCl,
pH 8,5, u F(ab),-pparmenTsr MoskHO apPUHHO OUMIIATH C UCTIOIB30BAHUEM KOHBIOTHPOBAHHBIX
co crneuuduueckum antureHoM, HiTrap NHS-aktuBupoBanHbix kosoHOk HP. OuunineHHbie
aHTHUTeNla MOXHO TMOABeprarh Auanu3y B TeueHue Houu npotuB PBS mpu 4°C, narpyxatb Ha
ITAAT ¢ SDS u Bu3yanu3upoBaTh NIOCPEACTBOM OKPALIMBAHUS KyMacCH CHHUM.

[0327] AxkTHBHAas W maccuBHas uMMmyHu3auusi. Meimeii BALB/c (Bozpactom 3
Henemn, camok, Charles River Laboratories) MoxkHO MMMyHH3UpOBaTh ¢ moMoOLbIO S0 MKr
Oenmka, SMyJBCHPOBAHHOTO B TMONHOM anbtoBanTe Ppetinma (Difco), mocpenctsom
BHYTPUMBIIIEUHOW MHBEKIUH. [y OyCTepHBIX MMMYHH3aLUH OEIKH MOJKHO 3MYJIbIHPOBATh B
HEMOJIHOM anbroBaHTe PpeliHoa W UHBELUPOBATH Yepe3 11 nHeNW mocne HadaabHOU
nMmyHu3auu. B genp 20 mocie MMMyHHM3alMMd S MbIIIAM MOKHO ITyCKaTb KPOBb JJIs
NOJIyYE€HHUS] CBIBOPOTOK JUISL OMpPENEeNICHUs] TUTPOB CHEU(PHUECKUX AaHTUTEN IOCPEACTBOM
TBeprodasHoro nmmyHnodpepmenTHoro ananuza (ELISA).

[0328] AddunHOo ounmeHHble anTUTENa B PBS MOXHO MHBEIMPOBATh B KOHLEHTPALIUU
5 Mr Kr' Maccl SKCIEPUMEHTAJIBHOIO JKUBOTHOIO B OpIOLIHYIO MOJOCTh Mbimam BALB/c
(Bo3pactom 6 Hemenb, camku, Charles River Laboratories) 3a 24 yaca 10 MpOBOKAIIMOHHOM
npoOsI S. aureus. KpoBb )KMBOTHBIX MOYKHO COOMpPATh MOCPEACTBOM MYHKLUH NEPUOPOUTAIIBHOM
BeHbl. KileTky KpOBU MOXHO YAAJIATh C UCIOJIb30BAHUEM IeMapUHU3HMPOBAHHBIX KaMJUIIPHBIX
npodupok mis mMukporemarokputa (Fisher) m MOXHO HCMONB30BaTh MUKPONPOOUPKH IS
pazneneHusi CbIBOPOTKH ¢ Z-reiem (Sarstedt) mms cOopa M U3MEpeHHs] THTPOB AaHTHIEH-
cneunpuyeckux antuteln nocpeactsom ELISA.

[0329] Ilouyeunsniii adcuecc y mpimeil. Hounble xynpTypsl S. aureus Newman wunu
USA300 (LAC) mosxHo pazsonuth 1:100 B cBesxem TSB u BelpaiiuBath B TeUe€HUE 2 4acOB MPU
37°C. CtaduIOKOKKH MOKHO OCaKIaTh, MPOMBIBATh U cycrneHauposatb B PBS mpu ODgg 0.4
(~1><108 KOE M.]'I_l). IlpuBuBOUHBIN MaTepual MOKHO KOJMYECTBEHHO AHAJIU3UPOBAThH
NIOCPEICTBOM pacIpeneNeH st ATUKBOT 00pasnoB Ha TSA u moxcuera oOpa3yroImuXcst KOJOHUH.
Mpbmneit BALB/c (Bospacrom 6 Hemenb, camky, Charles River Laboratories) MoHO
AHECTE3UPOBATh MOCPEACTBOM MHTpaNEepPUTOHEATbHON nHbeKuu 100 mr v keramuna 1 20 Mr
M1 KCHIA3MHA HA KHJIOTPAMM MAacchl Tema. Mblmeil MOXHO MH(UIHPOBATH MOCPEICTBOM
peTpoopOUTaTBPHON WHBEKLIUU 1x10" KOE S. aureus Newman wm 5x10° KOE S. aureus
USA300. B nenp 4 nocie mpoBOKaLIMOHHON MPOOBI MBILIEH MOXKHO YMEPIIBJISATH MOCPEICTBOM
puHramauuu CO,. MoxHO ynaisaTh 00e MOYKH U aHATU3UPOBAaTh CTA(PHUIOKOKKOBYIO Harpy3ky B

OJTHOM OpTaHe MOCPENCTBOM romoreHusauuu Tkanu nouku ¢ PBS, 1% Triton X-100. Cepuiiabie
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pa3BeneHus: romorenara pacrpenesnsiian no TSA u mHkyOupoBanu st 00pa3oBaHUs KOJOHHH.
OcraBummiics OopraH MOXKHO HCCIIEAOBaTh ITOCPEICTBOM THCTOMATOJNOTMYECKOro aHanmusa. B
KPaTKOM M3JIO’KE€HHUH, TIOYKH MOXHO (ukcuposath B 10% ¢opmanune B TeueHue 24 4acoB npu
KOMHATHOW TemriepaType. TkaHM MOXXKHO 3aKiil04aTh B MapaduH, MOJNIydaTb TOHKH CpPE3bl,
OKpallMBaTh  IE€MATOKCHJIMHOM-303MHOM M aHAJIM3UPOBaTb  IOCPENCTBOM  CBETOBOH
MHUKPOCKOIIMU Il TMojcuera odaroB adcueccoB. Bce sKCHeprMMEHTHI Ha MbIIAX MOXKHO
OCYLIECTBJIAIT B COOTBETCTBUM C TMpaBWJIAMM, MPUHATBIMU B YUPEXIEHUH, CIeays
SKCIIEPUMEHTAJIbHOMY TMPOTOKOJAY U OnoOpeHHio HMHCTUTYLHOHAJIBHOTO KOMHUTETa IO
ounonornyeckoit 6e3onacHocTH (IBC) M MHCTUTYHHOHATBHOTO KOMHUTETA TO COAEPIKAHHIO U
ucnojp3oBanuto xkUBOTHBIX (IACUC) B University of Chicago.

[0330] Cea3biBanue Oenka A. B cnyudae cBsspiBanust IgG yenmoBeka Ni-NTA-
appuHHBIE KOJOHKH MOXKHO TIPEABAPUTENbHO Harpykatb 200 MKr OYHINEHHBIX OEJNKOB
(BapuantoB SpA) B komonounoMm Oydepe. Ilocne npomeiku 200 mkr IgG uenoseka (Sigma)
MOJKHO Harpy»atb Ha KOJIOHKY. OOpasiipl OEJIKOB MOYKHO COOMPATh MOCIE MPOMBIBOK U 3JIFOLIUN
u moneepratb snektpodopesy B ITAADL ¢ SDS ¢ mocienyromuM OKpaliMBaHHEM KyMacCu
cuanM. OuunineHHbIMU Oenkamu (BapuaHTtamMu SpA) MOXKHO MOKpPBIBaTh IUiaHmersl MaxiSorp
ELISA (NUNC) B 0,1 M kapGonarsoM Gydepe (pH 9,5) B KOHIEHTpaLii 1 MKT M| B TedeHne
Houu nipu 4°C. 3aTeM IJIAHIIETh MOXHO OJIOKUPOBATh 5% IEIBHOTO MOJIOKA C MOCTEeNYIOIIeH
MHKyOanuel ¢ CepuiHbIMU Pa3BEIEHISIMU MEPOKCHIa3a-KOHbIOrupoBaHHoro IgG genoseka, Fc
w F(ab),-pparmentos B Teuenne ogHoro 4aca. [1naHmers MOXKHO ITPOMBIBATH U MPOSIBISITH C
ucnions3oBanueM peareHToB OptEIA ELISA (BD). Peakuuun moxkso tymute | M docdoproit
KHUCJIOTON WM CUMTBHIBAHUSA Ays) UCIIOJIB30BAJIU I BBIUMCIEHUS MOJIYMAKCUMAJIbHOTO THUTpPA U
NPOLIEHTA CBS3BIBAHUS.

[0331] Anaausbl cBsizbiBaHust paxktTopa (o Bunnedpanna (vVWF). Ouninennsimu
Oenkamu (BapmaHTamMu SpA) MOKHO TMOKpBIBaTh U OJOKMPOBAaTh, KaK OMNMCAHO BBILIE.
[Tnanmers MOkHO HHKYOHpoBaTh ¢ VWF uenoBeka B KOHLIEHTpauu 1 MKr M B TeueHue IBYX
9YacoB, 3aT€M MPOMBIBATh M OJIOKUPOBATh ¢ IoMouIbio 1gG yenoseka eure B TedeHue vaca. [locne
NPOMBIBKM IUJIAHIIETHI MOXHO HWHKYOHMpPOBAaThb C CEPUHHBIM pa3BEACHHEM MEPOKCHIA3a-
KOHBIOTHPOBAHHBIM aHTUTENOM npoTuB VWF dYenmoBeka B TeueHHe OAHOTrO 4aca. IlnmaHImeTs
MOJKHO TPOMBIBATh U MPOSIBJIATH ¢ ucnojib3oBanueM pearentos OptEIA ELISA (BD). Peakuun
MOXHO TYyIWIUTh € MOMOIIBD 1 M ¢ochopHOH KHUCIOTBI U CUUTBIBAHUSA Ags) MOXKHO
UCTIONB30BATh ISl BBIYMCIICHUS MOJYMaKCUMAJIBHOTO TUTPAa M TPOLEHTA CBS3bIBAHUS. Jliist
aHAJTN30B MHIHOMPOBAHMS IUIAHLIETHI MOJKHO MHKyOHMpoBaTh ¢ adduuHO ounmeHHbiMU F(ab),.
dparMenTamu, crienuIUecKIME U BapuaHTa SpA, B KoHueHTpauuy 10 Mkr M B TedeHue
OJTHOTO Yaca Mepe]] aHAJIM3aMH CBS3bIBAHHS JINTAH/A.

[0332] AnonTo3 cnuieHouTOoB. AdduHHO ounnenHble Oenku (150 Mkr BapuanTa SpA)
MOKHO WHBELHUPOBATh B OprolIHy0 monocTh Mbimeli BALB/c (Bo3pacTtoM 6 Henmemnb, CaMKH,
Charles River Laboratories). Uepe3 ueTbipe Haca MOCA€ MHBEKLHUU KHUBOTHBIX YMEPIIBIISIIH
nocpencrBoM uHramsiquun  CO,. MX cene3eHKM MOXKHO YyIAlIiATh W TOMOT€HH3HPOBATb.

Knetounsrit ACTPUT MOKHO YAAJATH C UCIIOJIB30BAHHUEM KIICTOYHOI'O CUTA U CyCIICHAUPOBAHHBIC
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KJIETKH MOXKHO TepeHocuTh B nmsupyromuid oydpep ACK (0,15 M NH4CI, 10 MM KHCO3, 0,1
MM DOJITA) nns nusuca 3pUTPOUMTOB. JIEHKOLMTBI MOXKHO OCAXIaTh IOCPEINCTBOM
LHeHTpU(yTupoBaHus, CycreHaupoBarh B PBS u okpammnBaTh ¢ HCIIONB30BAHUEM Pa3BEIEHHOTO
1:250, R-PE-KOHBIOTHPOBAHHOTO MOHOKJIOHaJNbHOrO aHturena nporus CDI19 (Invitrogen) Ha
Jby U B TEMHOTE B TedeHHe OfHOro yaca. Knerku moxkHo npombiBath 1% FBS u ¢uxcuposars
4% ¢opmanuHoM B TeueHue Houw npu 4°C. Ha cnenyromuii neHb KJIETKH MOXKHO Pa3BOAMTH
PBS u ananu3upoBaTh HOCPEACTBOM MpPOTOYHON LuTOMeTpuu. OCTaBLIMIICS OpraH MOKHO
UCCIIEIOBATh MOCPEACTBOM TMCTONATOJIOIMYECKOrO aHAIN3a. B KpaTKOM H3JI0KEHUH, CEJIe3eHKH
MOKHO ¢ukcuposatb B 10% ¢dopmanuue B TeueHue 24 4acoB MPU KOMHATHOW TeMIIEpaType.
TxaHM MOXXHO 3aKJIIOUaTh B NMapaduH, MOIy4aTh TOHKHE CPE3bl, OKPAIIUBATh C UCTIOIb30BAHUEM
Habopa nmnsi ompenenenuss amnomnro3a (Millipore) u uccnenoBaTh MOCPENCTBOM  CBETOBOM
MHUKPOCKOIIHH.

[0333] KotnuecTBeHHBbIH aHAIN3 aHTHTEN. CBIBOPOTKH MOKHO COOMPATH OT 30POBBIX
monaei-nodposonblieB uian Meimeidd BALB/c, wmHuuupoBanHbx S. aureus Newman wiu
USA300 B Teuenue 30 nHel Ui UMMYHHU3MPOBAaHHBIX BAPMAHTOM SpA, Kak onucaHo Bbie. 1gG
gyenoseka/mbimn  (Jackson Immunology Laboratory), Bapuantr SpA u CRMi9; MOXKHO
NOABEpPraTh OJIOTTUHTY HA HHUTPOLEJUIFOJIO3HYI0 MeMOpaHy. MeMOpaHbl MOXKHO OJIOKMPOBATh
5% 1enpHOro MOJIOKA € TOCNEeAyroIeld HMHKyOalueill ¢ ChIBOPOTKAMH YEJIOBEKA WMJIM MBILIH.
Konstoruposanasle ¢ IRDye 700DX, adpdunrno oummenneie IgG mpoTuB denoBeka/MbIIn
(Rockland) MOXHO HCIONB30BaTh MJIsI KOJWYECTBEHHOI'O aHaliu3a WHTEHCUBHOCTHU CUTHAJIOB C
HCTIO/b30BaHIEM HH(PAKPacHOi cucTemsl Busyatusaun Odyssey " (Li-cor). DKCIIEPUMEHTHI ¢
KPOBBIO JIFOZIEH-TOOPOBONIBLIEB  BKJIIOYAIM IPOTOKOJIBI, PACCMOTPEHHBbIE, ONOOpPEHHbIE U
ocyecTBiieHHbIe o Hag3opoM DxcneptHoro cosera (IRB) The University of Chicago.

[0334] Crarucruueckuii anaaus. JJis aHann3a CTaTUCTUYECKOW 3HAYMMOCTH JTAHHBIX O
noyeyHoM abcuecce, ELISA wu B-kieTouHbIX CymnepaHTHreHaX MOXKHO HCIIOJb30BaTh
IBYXCTOPOHHUH t-kputepuii CThIOeHTa.

[0335] Ucnonp3yst 5TH aHaIU3bl, MOKHO TECTHPOBATb BAaPUAHTHI, IMPEACTABICHHbIE B
HACTOSIIEM OMUCAHWU (Harmpumep, mokasaHHble Ha ¢ur. 12-15). MOXHO OCYIIECTBISAThH
JOTIOJIHUTEIbHbIE aHANW3bl, Takue Kkak aHaim3 SPR s onpenenenus addunrHOCTEH
CBsI3bIBaHUS HOBBIX BapuaHTOB SpA ¢ VH3-IgG yenosexa u VH3-IgE yenoseka no cpaBHeHUIO C
koHTpossiMu SpA, SpA/KKAA, a takke SpA/KKAA/F (SpA*31). Takke MOKHO TECTUPOBATh
BO3MOKHOCTh TPOM3BOZCTBA (BBIXOJI OUHMINEHHBIX BapuaHTOB SpA*/rpamm maccel kietok E.
coli). MOXHO TPOBOAWUTH CHEKTPOCKONHSI KPYrOBOIO JAMXPOM3MAa JUIsI TECTHPOBAHUS
comepkaHusi o-crimpaneid mo cpasHeHHIO ¢ SpA u SpA/KKAA. Takke MOXKHO OIpenessTh
CTa0MIIbHOCTD OeJIka BO BpeMs OYMCTKH M XPAHEHUS MPU pa3InyHbIX Temmnepatypax (4°C, 25°C
u 37°C B Teuenue 1-7 nuei).

[0336] [dnst TectupoBaHusi Oe30macHOCTH U 3(PPEKTUBHOCTH JIEKAPCTBEHHOTO CPENCTBA
MO>KHO OCYIIECTBJISITh aHAJH3 BbICBOOOXKIEHHs ructamuHa Gasopunamu (¢pur. 16). ItoT Tect
U3BECTEH B 3TOH oOmactu (cMm., Hampumep, Kowal, K. et al., 2005. Allergy and Asthma Proc.

Vol. 26, No. 6). B kpaTkoM H3JIO0XEHUH, CHIBOPOTKY W/MiM 0a30(puibl YeIoBEKa MOXKHO
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UHKYOHpoBath B TeueHne 60 muH. pu 37°C. BpicBOOOXKIEHNE r'HCTAMIHA MOKHO U3MEPSITh B
CTHUMYJIUPOBaHHBIX (TIOCPEACTBOM MOOABJIEHUS BApUAHTOB SPA) M HECTHMYJHPOBAHHBIX
KJIETKAaX M PE3yJIbTaThl MOXKHO BBIPaXKaTh KaK BbICBOOOXKIEHHE 'MCTAMHMHA B MPOLIEHTHON J10Ne
o0wiero coxeprkaHusi TUCTaMUHA. B HEKOTOPBIX acriekTax BbICBOOOKIeHHe ructamuHa >16,5%
IpeNCTaBIsieT COOOH MOJIOKUTENBHBIH PE3yJIbTAT TeCTa Y AeTeH U B3POCIIbIX M MALUEHTOB.

NPAMEP 3. BAPHAHTHI BAKIIAHBI SPA C VJIYUYIIEHHOM
BE3OITACHOCTBIO

B. Pe3yabTaThl

1. 3aMmeHbI AMHHOKHCJIOT B Gly29 B BAKIHHAX-KaHAHAATaX SPA

[0337] ABTOpBI  HACTOSIIETO  W300PETEHUS]  MBITAIUCH  SKCIEPUMEHTAIBHO
UAeHTU(QULIMPOBATh 3aMEHbl AMHHOKUCJOT B TMOJIOKEHUU Gly29 SpA-IgBD, BbI3BIBatOIINE
HanOosbInee cHwkeHne adpdunaocTn mexny IgG yenoseka u SpAxk, T.e. msaTe IgBD (EDABC),
TaKK€ HECYLIME 3aMEHbl AMUHOKHUCIIOT G1n9’10Lys, HapyLIAKOIIHNE B3aUMOAECHCTBHE MEXTy SpA
u Fcy (48). C 370l 1ienpro, aBTOPBI HACTOSIILIETO M300pETEeHHsT KOHCTPYUPOBAJH JIE€BATHAILATh
Pa3HBIX MIa3MUJ, KOAUPYIOLIMX MEYEHbII MONUrHCTUAUHOM Ha N-KOoHIE SpAqg ok/Gaox. IAe X
ABseTcss 00O w3 19 mpUPOAHBIX AMMHOKHCIOT (32 HUCKIIFOUEHHEM  TJIHLHHA),
o0ecreunBaeMbIX TE€HETUYECKUM KoAoM. bemkn SpAqoiok/ceox OYMINATH  IIOCPEACTBOM
apdunnoit xpomarorpaduu  Ha Ni-NTA-cMmoje, >mroUpoBaiu, TOABEPTajud AHAIU3Y,
OTIpeAeNsAaN KOHLIEHTpaLUo ¢ nomouipto aHanusa BCA u cBsA3bpIBaiu B paBHON KOHILIEHTPALUU
(250 M) ¢ uunom Bio-Rad ProteOn HTG. Kaxnmeri uun moasepraiu 3KCIEPUMEHTaM C
HCIOJIb30BAHNEM MOBEPXHOCTHOIO TUIA3MOHHOIO PE30HAHCA C IOMOIIBIO CEPUNMHBIX pa3BeeHUI
IgG uenoBeka wnmu koHTpodapHOro PBS. PeructpupoBanu acconmanuro IgG uenoseka ¢
BaKLMHAMU-KaHAUOATaMld SpA, Harpy>)KeHHbIMH Ha 4YHI, ¥ IPeoOpa3OBbIBAJM JAaHHBIE IS
MOJIy4eHHUs] KOHCTAHT acCOLUMAalMM sl Kaxkaoro Oenka (tabmuia 4). B kauecTBe KOHTPOJI,
aBTOPBI HACTOSAIIErO H300pETEeHHsI KOJINYECTBEHHO aHAIN3UPOBAIN KOHCTAHTBI aCCOLaui SpA
muxoro tuma (K 1,081x10° M) u SpAkkaa ams IgG uenosexa (Ku 5,022x10° M. B cayuae
6enxoB  SpAqo 10k/Geox UYETBIPE 3aMEHbl AMHUHOKUCIOT B Gly29 BBI3BIBAJIM 3HAYHUTEIHLHOE
IOBBIIIEHUE KOHCTAHTBI ACCOLIMALIUH GlyZQSer (Ka 9,398><105 M'l), Gly29Lys (K, 9,?’38X105 M
D, Gly”Ile (Ka 10,070x10° M™") u Gly®Ala (Ka 11,310x10° M™), uro mnossomser
NPEAINoaraTh, YTO 3TH BAPHAHTHI CUJIbHEE CBSI3BIBAIOTCS ¢ Vp3-BapHaHTAMH TSDKENBIX Lereid
IgG wuenosexa, ueMm SpAgkaa (Tabmuua 4). Pesymbratel 1t SpAqoiokicoa ObUIH
HEOXKMIAHHBIMU sl aBTOPOB HACTOsIEro msobperenms. 3amena Gly”’Ala B KOHCTpyKIH
7777 nns xommepueckoii ounctku antuten (MabSelectSure™) crmxaer cas3biBanme ¢ Vy3-
IgG (150), B To Bpems kak Gly”Ala B konrekcre GIn”'’Lys B SpA-IgBD mosxer
CHOCOOCTBOBaTh yYMEpPEHHOMY ToBbleHNIO adpduHHOCTH K Vy3-IgG. Ilo cpaBHeHHIO €
SPAkkaa, IECATb 3aMeH aMHHOKHCIOT B Gly®  He BBISHIBAIIM 3HAYNMBIX Pa3JIHUMil B KOHCTAHTAX
accomamn ¢ Gly”Thr, Gly”Leu, Gly”Glu, Gly*Pro, Gly*’Phe, Gly*’Met, Gly*Val,
Gly*Trp, Gly”Asp, Gly”Arg, Gly”As, u Gly”Tyr (tabmuua 4). Jpyrue Tpu 3aMeHb
aMUHOKHCJIOT B Gly29 CHIJKAJIM KOHCTaHTY acCOLUALUN: G1y29His (K, 1,435x10° M, Gly29Cys
(Kq 1,743x10° M), u Gly*Gln (K, 2,057x10° M) ¢ IgG uenoBeka 1o CpaBHEHHIO ¢ SPAKKAA
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(tabmuna 4). Takum oOpa3oM, 3aMeHbl aMUHOKHCIOT B Gly® He NPHBOIAT K YHHBEPCATHHOMY
s¢dexty B orHomeHuu cs3biBaHUS SpA-IgBD ¢ IgG uenosexka. Hekoropblie 3ameHbl
amuHokucior B Gly” nossmmaror addunnocTs Mexay IgG denoseka u SpAqo.10k/G29x, B TO
BpeMsl KaK JIpyrHe sIBJISIOTCS HEHTPaJbHBIMH (HE MMEIOT 3HAUYMMOro 3(¢dexra) Wiu CHIKAIOT
apPUHHOCTS.

2. 3amMeHbI AMHHOKHUCJIOT B Ser33 BAKIHH-KAHAHAATOB SpA

[0338] [lnst upeHTU(UKALUK 3aMEeH aMHHOKUCJIOT B TOJOKEHUH Ser*? SpA-IgBD,
BbI3bIBaKOIIME HaubOosbinee cHibkeHue adpduunoctu mexay IgG denoBeka u SpAgk, aBTOPBI
HACTOSIIEr0 HM300peTeHHsT KOHCTPYHUPOBAIM JEBSITHAALATH PA3HbIX IUIA3MHUJ, KOIUPYIOIIUX
MEUeHbI NOJIUTHCTHANHOM Ha N-koHIe SpAqoiok/s3zx, TA€ X sABIseTcss modoi m3 19
NPUPOAHBIX AMHHOKHUCIIOT (32 MCKIFOYEHHEM CEPUHA), 00ECTIeYNBAEMbIX T€HETHYECKUM KOZOM.
benxn SpAqg iok/s33x ounmanu nocpenctsoM adduuHoi xpomarorpadpuu Ha Ni-NTA-cmore,
3JFOMPOBAJIH, TTOABEPTAIH TUANN3Y, ONPENesUIM KOHLEHTpaUU ¢ nmoMolnbpio anaimm3a BCA u
CBSI3bIBAJIM B paBHOW KOHIEHTpauuu (250 HM) ¢ uunom Bio-Rad ProteOn HTG. Kaxxasriit unn
NOJBEPTaJll 3KCIEPUMEHTaM C HCIIOJIb30BAHHEM IMOBEPXHOCTHOTO IUIA3MOHHOT'O PE30HAHCA C
MOMOLIIbIO CepuiiHbIX pa3BeaeHuil IgG uenoBexka unu koHTposbHoro PBS. Peructpuposanu
accouuanuio IgG uenoBeka C BakLUMHAMU-KaHAUAATaMU SpA, Harpy>K€eHHbIMU Ha YN, U
npeoOpa30BbIBAIN JaHHBIE AJIS1 OJYYEHHUs KOHCTAHT aCCOLMALNU ISl KaXIoro Oenka (Tabnuna
5). JlBe 3aMeHbl AMHHOKHCIOT B Ser’ BbI3bIBamM nobimenue abpduunoctn k IgG uenosexa:
Ser”Gly (Ka 11,180%10° M™") i Ser**Ala (K4 10,540x10° M™), uto cBHeTenbCTBYET O TOM, UTO
5TU BapUAHTBHI MpPOSBILIOT Oonee BbBICOKYIO adduHHOCTE kK IgG uenoBeka, ueM SpAkkaa
(BO3MOXKHO, M3-3a MOBBILIEHHON ahUHHOCTH K Vy3-BapHaHTaM TsDKENbIX Lemneil) (tTabnuna 5).
UeThIpHAALATh 3aMEH AMHHOKHCIIOT B Ser’ He BBI3BIBAJIM 3HAYMMBIX PA3JIMUMil B KOHCTAHTAX
ACCOLIHALINHA C: Ser33Tyr, Ser33Leu, Ser33Trp, Ser33Val, Ser33His, Ser® Asn, Ser33Met, Ser33Arg,
Ser33Asp, Ser*Phe, SerGln, SerPro, Ser33Cys " Ser33Lys (trabmuua S). Tpu 3ameHbI
AMUHOKHUCIIOT B Ser- CHMKamu apdunnocTh K IgG uenoBeka m SpAqo,iok/s33x: Ser’>Thr (Ka
0,386x10° M), Ser*Glu (K, 0,496x10° M) u Ser*lle (K4 1,840x10° M) (Tabmuua 5). Takum
0Gpa3OM, HEKOTOpbIe 3aMEHbI AMHUHOKHCIOT B Ser mnoBbimanT apduuHOCTs Meskay 1gG
yenoBeka M SpAqoiok/s33x, B TO BpeMsl KaK JApPyrue SBISIOTCS HEHTPAIbHBIMH (HE HMEIOT
3HaYUMOTO 3 dekra) mm cHUKAT accoruanuio ¢ IgG denoseka. M3 Tex, KOTOpbIe CHUKAOT
apdurrocts Mexay IgG uenosexka, Ser Glu u Ser Thr KeMOHCTPHPYIOT HauGONbLIEE
CHI)KEHUE KOHCTAaHTHI accoruarmu (Taduma 5).

3. KomOunupoBanue 3ameHbl aMUHOKHCJIOT B Gly29, Ser33 u Asp36,37 B BAKIIMHAX-
KaHAuAaTax SpA

[0339] Tlo cpaBHEHHUIO C OOWHOYHOW 3aMEHON AMHUHOKHUCIIOTHI B Ser33, BBI3bIBAKOT JIH
KOMOWHAIIMM 3aMEH aMHHOKHCIOT B TOJOXKEHUSIX G1y29, Ser”  wmm Asp36’37 IgBD
JOTIONHUTENbHOE CHIDKeHHe adduHHOCTH K IgG dYenoBeka, WM MMEIOT JIM MHOXKECTBEHHBIE
3aMEHbI MapajoKcanbHble 3PQEeKThl, KOTOPhIE TaKK€ MOIYT MOBBIIATH apPUHHOCTE Mexmy
aBymsi Oenkamu? YUToOBl OTBETUTH HAa OSTOT BOMNPOC, ABTOPBI HACTOSINETO H300peTeHus

CpaBHUBAJIMN KOHCTAHTBI aCCOLUMALIUM TPEX OelNKOB C 3aMeHaMHU aMUHOKHCJIOT B S€I'33Z
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SpAqe.iokss3se  (cHKeHHass apPUHHOCTB), SpAqo.iok/s3r (apPUHHOCTE HE 3aTpPOHyTa) U
SpAqo.i0k/s33Q (AbPUHHOCTE HE 3aTPOHYTA) - € O€NKaMu, HECYLIUMU AOTOJHUTEIbHbIE 3aMEHBI
amuHokucor B Gly” wumn Asp™®’ (tabnuma 6). B ciyuae SpAqo.10kss338 (Ka 0,496x10° M)
He HaGIIOANN IOTIOTHUTENBHOrO Sddexra mpu nobasrenmn samesn Gly> Ala (Ky 1,265%10° M°
Y, Gly*Phe (Kx 1,575x10° M), Asp®®¥Ala (K 0,568%10° M), Gly*Ala/Asp™®*’Ala (Ka
1,892x10° M) wmn Gly®Arg (K 4,840x10° M), Onnaxo, xomGurnposanne Asp >’ Ala ¢
Gly*Phe (K, 14,850x10° M) wm Gly”Arg (Kx 10,240%10° M™) nosbumano apduneOCTb
SpAqo.iokss3se kK IgG genoseka (tabmuua 6). Ilpu anammse SpAqo.iokssase (Ka 3,9O2X105 M’l),
KOHCTaHTa aCCOLMALIMK KOTOPOTO HE OTJIMYAETCS] 3HAYMMO OT SpAkgaa, aBTOPbI HACTOSIIErO
u3obpeTeHus: HaOmonamu cxoxkue 3pdexre. Hu ogHa w3 3ameH He w3MmeHsu1a ah(UHHOCTH
SpAqoiokssssr K IgG denoBeka, 3a MCKIIOUEHMEM KOMOWHALMU Asp36’37A1a c G1y29Phe
(SpAqo,i0k/s330/036,37a/GIy29F Ka 12,47O><105 M'l), MOBBIIIAOIIEeH apPUHHOCTD POAUTETHCKOM
BakUUHBI K IgG yenoseka (Tabnuna 6). Takum 0Opa3om, KOMOMHHPOBAHNE 3aMEH AMHHOKUCIIOT
B Gly”, Ser” u Asp®®*” SpA-IgBD npenckasyemo He cHikaino addurnocts k IgG uenoseka. B
KaXIOM ciy4ae, ap@UHHOCTD PEKOMOMHAHTHBIX BaKIHMH-KAaHAMAATOB SpA HEOOXOIMMO
OTIPENENTD SKCIIEPHUMEHTAIBHO.

[0340] SpA-KR siBnsiercss BapuaHTOM SpAgkaa € JABYMsSI JAOTIOJTHUTENbHBIMUA 3aMEHAMHU
amuHokucyior B gomeHe E IgBD, necymem N-kOHLEBOE yAJIMHEHHE M3 LIECTH OCTATKOB C
AMUHOKHUCJIOTHOH mocienoBarenbHOCTEI0 ADAQQN (MexxayHaponHasi maTeHTHasi 3asiBka No
WO 2015/144653 AI). ABropsl Hactosuiero usodperenus - Fabio Bagnoli, Luigi Fiaschi u
Maria Scarselli (Glaxo-SmithKline INC.) - npennono»xuny, uto aBa ocratka rinyramuaa (QQ) B
reKcanenTUIHOM yUInHeHHH foMeHa E SpAkkaa MOKET npencTaBisaTh COOOH TOMOIHUTENbHBIN
y4acTok cBs3biBaHus 1 IgG yenoBeka Oe3 yka3aHHsI TOTO, I/I€ 5TH OCTATKH MOTYT CBSI3bIBATHCS
¢ wuMMyHornmoOymuHoM, T.e. Fecy wmmm  Vy3-TsokenbiMu  HensMy, WIH - SIBJISETCA
HKCIEPHMEHTAIbHBIM J0Ka3aTelIbCTBOM TAKOro CBsi3biBaHMs. IIpm aHammse Ha adUHHOCTH K
IgG uenoseka koHcTanTa accoumarmn SpA-KR (Kx 5,464x10° M) He ornmuanach 3Ha4uMo oT
SpAkkaa, 9TO TO3BOJIAET Mpennonarath, uTo SpA-KR Taxke Moxer mposiBiIsTH MepeKkpecTHO-
CIIMBAIOIIYIO aKTUBHOCTh B oTHOmeHUU Vy3-IgG (tabnuua 6). SpAgrryy SIBISAETCS BApUAHTOM
BakIMHbBl SpA, ommcaHHbIM B marteHTHOH 3asBke Ne EP3101027A1 (OLYMVAX INC)).

1 36,37
%10 Asp™”" Kaxaoro u3

AHajorndHo SpAgkaa, SPARrvv HECET 3aMeHbI aMUHOKHUCIIOT B Gln
matu IgBD SpA, xoTst 3aMeHbI npeacTaBisiioT co6oii samens Gln”'® aprusmrom (Arg wm R) u
Asp®® Banmurom (Val mmu V). Tlpu anamuse Ha addunnocts k IgG denoBeka KOHCTAaHTA
acconauu  SpAgrrvy (Ka 5,6O9><105 M'l) Oblta cxoxeidl ¢ SpAgkaa, YTO TO3BOJISIET
NpeAnonaratb, 9To SpAggyy TaKXKe MOXKET MPOSIBIISATH NEPEKPECTHO-CIIUBAOLIYIO AKTUBHOCTD B
otHomennu Vy3-IgG (Tabnuua 6).

4. IlepeKkpecTHO-CIIMBAKOIIASI AKTHBHOCTH BAPHAHTOB BAKLHUH SPA B OTHOIIEHHH
VH3-uanorunuyeckoro IgG u Fab-¢pparmenTos IgG uyenoseka

[0341] KnroueBoii mpoOiemoii 6e30MacHOCTH MPH KIMHUYECKOH pa3padoTke BakUH SpA
ABIIIETCS  OTCYTCTBHE  IEPEKPECTHO-CUIMBAIOIIEH  aKTUBHOCTH B  OTHOIIEHHH  Vy3-

unuorunmueckux IgE u IgG Ha nmoepxHOCTH 0a30(pUIIOB U TYYHBIX KJIETOK, KOTOPbIE B MHOM
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cllydae 3amyCKalT BbICBOOOXIeHHE rucraMuHa U aHaduumakcuro (140, 142, 145). [as
KOJINYECTBEHHOTO aHalu3a Vy3-NepeKpecTHO-CUINBAIOMEH aKTUBHOCTH BaKIMH-KaHAMIATOB
SpA aBTOpBI HACTOSAIIEr0 M300peTeHNs HCIOoNb30BaNu ounineHHbli IgG uenoseka (54% Vy3-
UIMOTUITMYECKUX BAPUAHTOB TSDKEJBbIX LieTeil), pacIleIuieHHbIH nanmanHoM, U Vy3-KIOHaJIbHbIE
Fab-¢pparmenTsl, ounineHHbIe C HCMONb30BaHUeM adduHHON xpomarorpadpuu Ha SpAkk (75)
(tabnuua 7). IIpu uccnenoBaHUU ¢ UCIONb30BAHUEM MOBEPXHOCTHOTO IIA3MOHHOTO PE30HAHCA
(SPR) nust msmepenus apdunnoctu SpA u ero Bapuantos, IgBD OGenka A nuxoro tuna (SpA)
JEMOHCTPUPOBATIM MOLIHYIO NEPEKPECTHO-CIIUBAIOIIYIO AKTUBHOCTh (KA1,44X107 M’l, Tabnuna
7). Abdurnocts k Vy3-Fab 6bina camkena B cayuae SpAxkaa (Ka 8,27x10° M) u SpA-KR
(Ka 6,42><104 M’l), X0Ts 00a BapUaHTa COXPAHSUTM 3HAYUTENIbHYIO MePEKPECTHO-CIIUBAIOIIYHO
aKTUBHOCTb IO CPaBHEHUIO € SpAqoiokssze (Ka 41,24 M'l) u SpAqo.iokss3sT (Ka 43,55 M'l)
(tabmmua 7). SpAqo.10k/s33E B SPAQ9,10k/$33T AEMOHCTPHPOBAIIN CBSI3BIBAIOIINE CBONHCTBA, CXOXKIE
¢ xouTposieM PBS (T.e. 3HaueHUsiMY, moydeHHbIMEU Oe3 nobasyeHus auranaa). Takum odpasom,
3ameHbl amuHOKHCIOT SerGlu u Ser”Thr ycrpamstor Vp3-IgE- u Vy3-IgG-nepexpectHo-
CIIMBAIOIIME  AaKTUBHOCTU Y  BaKUUH-KAHAUAATOB  SPAqoiok/s3se M SPAQY.10K/S33T,
COOTBETCTBEHHO.

5. Fey-cBsi3pIBaomasi AKTHBHOCTb BADHAHTOB BAKIHH SPA

[0342] Deisenhofer pazpeurnn kpucramndeckyo cTpykrypy nomeHa B SpA (IgBD-B),
cBsizaHHOTO ¢ Fey uenoseka, n naeHTHUIUpPOBaN 001aCTh KOHTAKTa MEXKIY IBYMsI MOJIEKYJIaMU
(154). Yetpipe BOJOPOIHBIE CBSI3U CIIOCOOCTBYIOT B3aUMOAEHUCTBUSAM Mexay SpA (Hymeparus
nomena B, durypa 20B) u Fey: Gln® (IgG Ser”™), GIn' (IgG GIn®'"), Asn'' (IgG Asn***) u Tyr"
(IgG Leu432) (54). Otu ocrarku nomeHa B sABAIOTCS KOHCEpBAaTHBHBIMU BO BcexX msatu IgBD
(purypa 20), uTo MO3BOJIAET MpENIONaraTh YyHUBEPCaJbHbIA MeXaHU3M cBsi3biBaHus Fcy (43). B
Gonee panneii paGore nokasauo, uro samena Gln*'°Lys B IgBD-D wu Bo Bcex matu IgBD SpA
CHIDKaeT cBszbiBaHHE SPAkk (SpAqoiok) ¢ Fey IgG uenoseka, mpimu u Mopckoit cBuHkH (76,
43). T.x. HeHaBHO CKOHCTPYUPOBAHHBIE BAPHAHTHI BAKLUHBI SPA, SpAqo 10k/s33E U SPAQ9,10K/833T>
COXPAHSIOT 3aMEHbl AMUHOKHUCIIOT G1n9’10Lys B cBoux mnsatu IgBD, aBTopbl Hactosmero
nu300peTeHns] TMPENANoNIOKIIM, YTO OTH BAPUAHTBI TAaKXKE JOJDKHBI JEMOHCTPHPOBATH
3HauuTeNbHbIE Ne(eKThl CBsi3biBaHUs ¢ Fcy yenmopeka. [ Bamumanuu 3TOro MpenrnoioKeHUs
aBTOPBI HACTOSIIETO M300PETEHHsI MCIONb30BAIH OUYHUINeHHbIH IgG uenoBeka, pacuierIeHHbIH
NaravHoOM, W OYMIIaNM moiydeHHble Fcy-¢pparments (tabmuma 8). Ilpu uccnemoBanmm ¢
ucnonb3oBanueM uHtepdepomerpun Ouocnos (BLI) nnsa m3mepennii apdurnoctu SpA u ero
BapuaHToB, IgBD Oenka A nMKOro THma JIeMOHCTPUpPOBAIH BBICOKYIO adduHHOCTh K Fey (Ka
5,17><107 M'l). Fcy-cesi3piBaromast akTUBHOCTh ucue3ana B ciydae SpAxkaa (Ka 32,68 M'l),
SpA-KR (Ka 39,12 M), SpAqeioksize (Ka 32,68 M) u SpAgoiowsssr (Ka 39,91 M,
coorercTBenHO. Takum obpaszom, samenbl Ser Glu u Ser Thr we Hapymaoor >hdexTs
Gln>'"“Lys B orHOmeHnu cssbiBanmst Fey B crmpanu 1 SpAqo.10k/s33E 1 SPAQo, 10k/s33T (TabnMLa
8).

6. Moaeab aHAPUIAKTHYECKOH AKTHBHOCTH BAKIIUH-KAHAHAATOB SPA HAa MbILIAX
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[0343] KnuHnu4yeckne U 3KCIepUMEHTAIbHbIE NCCIENOBAHNSA MTOKA3aJIU, YTO MOBBILIEHHAS
NPOHHULIAEMOCTh COCYZIOB SIBIISIETCS THIWYHBIM Ipu3HakoM aHadunakcun (155, 156).
AXTUBUPOBaHHbBIE TY4HbIE KJIETKH HIN 0a30(uibl BHICBOOOXKIAIOT Ba30aKTUBHBIE MEIHATOPHI,
BKJIFOYAsl TMUCTAMHMH U (DaKTOp aKkTUBALIMM TPOMOOLIUTOB, MHAYLHpPYIOIINE aHA(UIAKTUYECKHUI
OTBET MOBBIIIEHHOW MPOHULIAEMOCTH COCYAOB, BbI3bIBAs BA30OAWIATALUI0 U HapyLICHHUE
sHAOTENUaNbHOro Oapeepa (156). DTu sABIEHNS MOXKHO U3MEPATh B MOZIENTHN aHA(pUIAKTHYECKOM
NOBBIUIEHHON MPOHULAEMOCTU COCYAOB HA MBIIIAX KaK 3KCTPAaBa3allMI0 BHYTPUBEHHO
BBOJIIMMOTO KpPaCUTENsl CHHEro OBaHCA B OKCIEPUMEHTAJIbHBIX y4YacTKaxX (TKaHb yxa),
NPUMUPOBAHHBIX 24 YacaMu paHee MOCPENCTBOM HHTPaAepMaibHOW HHBEKIHH 2 MKr Vpy3-
unnorunuueckoro IgG uenoseka (157). 3arem TpaHCCymauMiO CHHEro DBaHCAa B TKaHb yXa
KOJINYECTBEHHO AHAJIM3UPYIOT (HI KPACHTENs/MI TKaHM) B KOTOPTax MO IMSTh JKUBOTHBIX,
BBIUUCIISIIOT CPEeJHHE 3HAUYEHUS M CTAaHAAPTHOE OTKJIOHEeHHe (SD) M aHaIM3UPYIOT AaHHBIE HA
CTaTUCTHYECKU 3HaYMMble pasznuuus. [Tnasma meimeii C5S7BL/6 qukoro THma conepskuT TOJIBKO
5-10% wnmmyHOrnOOYAMHA ¢ Vy3-HAMOTUIMYECKMMH BapuaHTamu Tspkenblx neneit (48). Ilo
STOW MPHUYMHE MBIIHK, B OTJIWYHE OT MOPCKUX CBHHOK (20-30% Vy3-mauoTunuueckux
BAPHUAHTOB TSDKEJNBIX LIeTeil), pe3UCTEHTHBI K SpA-HHAYLHUPYeMOMY aHa(QUIAKTHYECKOMY IIOKY
(140). Takum oOpa3om, aBTOpPbI HacTosero u3oOpereHust BbiOWMpamu Mbimed pPMT s
UCCIIEIOBAHNS, ¥ 3THX JXHBOTHBIX OTCYTCTBYIOT (PyHKIMOHAJNbHBIE B-KieTOUHBIE peLenTopbl
IgM, apect pa3sutusi B-knerok Ha ctaguu npe-B-kjieTok, u OHM HE MOryT nponyuuposars IgG
miasmbl (158). Mbmneit uMT ucnons30Baiau B KadeCTBE PELMIMEHTOB JUIsI MHTPaIEPMaJIbHOMI
uHbeKINH 2 MKr Vy3-unuorunudeckoro IgG uenoBeka B Tkanb yxa. Uepes 24 udaca 200 Mkr
SpA, BapuaHTbl BakuuHbl SpA wiu KoHTposbHBIH Oydep (PBS) muHbenuposanu Mblmam
BHYTPUBEHHO. Uepe3 MATb MHUHYT MOCHE BBENECHUs SPA MbIlIaM BHYTPUBEHHO MHBELUPOBAJIH
2% pacTBOp CHMHEro DBaHCa JJs OLIEHKU NMPOHUIAEMOCTH COCYAOB B TKaHsX yiued. Uepes 30
MHH XMBOTHBIX YMEPILIBJISUIM, BbIPE3aIH TKaHb yXa, CYLIWIN U 5KCTPAarupoBau (GOpMaMHIOM
I CIEKTPO(YOTOMETPUUECKOTO KOJIMYECTBEHHOIO aHajm3a Kpacureis. [lo cpaBHEHHIO C
KOoHTpOJbHBIM PBS [34,73 (£) 8,474 Hr cuHero JBaHca/Mr TKaHb yXa|, BBeneHHEe SPA BBI3bIBAIIO
aHa(PUIAKTHYECKYIO TOBBIIIEHHYIO MPOHHLAEMOCTh COCYJIOB, TPHUBOIAS K BBICBOOOXKICHHIO
124,9 wvr/mr (26,54 ur/mr) cunero OBanca (PBS vs. SpA, P<0,0001) (¢purypa 22). B koroprax
JKUBOTHBIX, KOTOPBIM IIPEIBApPUTENIbHO Jejlalil MHTpaAepMaibHyl0 uHbekiuio Vy3-IgG
4eJl0oBeKa, BHYTPUBEHHOE BBeleHHE SPAgkgaa TAK)KE BbI3bIBAJIO MOBBILIEHHYIO MPOHUIIAEMOCTb
cocynoB [70,31 ur/mr (£23,04 ur/mr), PBS vs. SpAkkaa, P<0,01], xots 1 Ha Oonee HU3KOM
ypoBHe, ueM SpA aukoro tuma (SpA vs. SpAkkaa, P<0,0001) (¢urypa 22). B otnmuuue ot sToro,
BHyTpuBeHHOe BBeneHue 200 MKr SpAqo jok/s33k [38,57 Hr/mr (£15,07 HI/Mr); SpAqe,10k/s33E VS.
PBS, ne 3naunmo]| mu SpAqg jokss3ar [41,43 Hr/mr (£13,15 Hr/Mr); SpAqe.ioksssst vs. PBS, e
3HAUYUMO| HE BBI3bIBAJIO MOBBILIEHHYK IPOHMUIIAEMOCTh COCYAOB B Yy4YacTKax, B KOTOpbIE
BeoawM Vy3-uanorunuueckuii IgG yenmosexk y wbrmedn pMT (durypa 22). B xauectse
cpaBHeHMs, BakiuHa-KaHAumatr SpA-KR BbBbBasa aHAQUIAKTUYECKYIO ITOBBIIIEHHYIO
MIPOHUIIAEMOCTDb COCYIOB, CXOXKYI0 ¢ SpAkkaa (purypa 22). Takum obpasom, B oTiudme OoT SpA

A SPAKKAA, 3aIYCKAIOIIUX MTOBBIIIEHHVIO IPOHUIIAEMOCTEH COCYIOB IMOCPENCTBOM MIEPEKPECTHOM
>
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ciuBky Vy3-uanorunudeckoro IgG, cesazanHoro ¢ aktuBupyromuM FceRI Ha TydHbIX KieTkax
u 6azodunax mmm FeyR Ha npyrux s¢¢dexTopHbix kineTtkax, SpAqo iok/s3se U SPAQe 10k/s33T HE
MOTYT MepPeKpecTHO cmuBaTh Vy3-uanotunudeckuit IgG nns crumynsaiun aHapuIakTHIECKHUX
peakuuii 'y wMbiueii pMT B ydacTkax, B KOTOpble IpeABApUTENbHO BBOAWIN Vy3-
uauorunuueckuii IgG yenoseka.

7. Bakuuna-kanauaart SpA, nepexkpectHo ciuupawmas Vy3-IgE

[0344] bBazodunbl W TydHble KIETKH SBJISAIOTCS ABYMSI OCHOBHBIMH THIIAMH
3¢ (EeKTOPHBIX KIETOK aHA(UIAKTHYECKHX OTBETOB M CEKPETHPYIOT MPOBOCHAIUTENIbHbIE
MEUATOPBI NIOCJI€ AHTUTE€H-ONOCPEAOBAHHON NepekpecTHON clunBKY IgE Ha MX MOBEPXHOCTHBIX
peuentopax FceRI. IIltamm S. aureus Cowan I, skcmpeccupyromuii SpA B u30bITKE, HIN
PacTBOPUMBIN OYHINEHHBIH SpA MOTYT aKTHBHPOBATH 0a30(MIIbI, HHAYLHPYS BBICBOOOXKIEHUE
I'HCTAMHHA. DTOT CTHMYJIUpyOmui 3¢ dexT 3aBucut or Fab-ces3piBaromieil akTHBHOCTH Oelka
A (145). JIns uccnenoBaHHsl TMOTEHIHATBHOrO 3>((eKkra MepeKpecTHOH CIIMBKH BaKIIHH-
kaHauaatoB SpA ¢ mupkynupyromumu IgE nnm IgG, cBsi3saHHBIME Ha TOBEPXHOCTH 0a30(MIIOB,
BapHUAHTHl BAKLHMHBI, OUMIIEHHBbIE B PBS, no0aBisiin K CBEKENONYUYEHHOW KPOBU YEJOBEKA C
nobasneHHpM aHTHKOAryjssHToM JJITA Ha 30 MuH. SpA &IHMKOro THUMa HUCHOJB30BAIH B
KayecTBe IOJOXKUTENbHOrO KOHTponsd. PBS wucnonp3oBanmu B KauecTBE OTPHULATENBHOIO
KoHTpousisa. Knerku okpaimBanu ¢ ucnonb3oBaHueM aHturen npotus CD123, nporus CD203c,
nporuB HLA-DR (ynaneHue neHAPUTHBIX KJIETOK W MOHOLMTOB) U nporuB CD63. bazoduisl
HIeHTHULHPOBAIN  TIOCPEACTBOM reiitmposarmsi 1o SSCVCD203c¢*/CD123*/HLA-DR™
knetkam. Axrtupanuio CD123" Gazodpunos Beipaxkanu kak gomo CD63 M KOPPEKTUPOBAIU MO
OTPHLIATENIbHOMY U TOJIOXKHUTENbHOMY KOHTpouto. Ilo cpaBHeHuto ¢ koHTponbHeIM PBS (4,39%
aKTHBUPOBAHHBIX 0a30(mIOB), BBeneHHEe SpA Ml SpAgkaa BBI3BIBAIO 3HAYMMBIE ITOBBIIEHHS
nonynsuun CD63* akTuBupoBannbIx 6azodunos, 32,05% (PBS vs. SpA, P<0,0001) u 10,66%
(PBS vs. SpAgkaa, P<0,01), coorBerctBenno (Tabmmuua 9). B ornmmume ot SpAgkaa,
SpAqo.iokss3se [3,38%; SpAqeiokss3st VS. SpAkkaa, P<0,05] mmm SpAqeiokssszt [4,57%;
SpAqo.i0k/s33T VS. SpAkkaa. P<0,01] He mormm axtuBHpOBaTh 0a3o(mibl M [eificTBOBAIH
aHAJOrMYHO KOHTpoJibHOMY PBS (Tabnuua 9). B sTom anamuse BakiuHbl-kaHauaatel SpA-KR
[8,15%] 1 SpAgrvv [10,16%] nemoHCTpUpOBaNIN aKTHBALMIO 0a30(HUIIOB, CXOKYI0 ¢ SPAKKAA-
Takum oOpazom, SpAqoiokss3se U SpPAqoiok/sssr HE MOTYT TEpeKPecTHO CIIHBATh
mupkynupyromuid IgE B KpoBH M HE MOTYT CEHCHOMIM3UPOBATh 0a30(MiIBI TOCPENCTBOM
cBsi3piBaHus BeIcokoaduuHbIX penentopos FceRI B ornnune ot SpAqg 10k/s338 U SPAQ9.10k/833-
BaKUUHBbI-KaHAUAATBl SpAgkas, SPA-KR u SpAgryy COXPaHSIOT 3HAUYMMYK) AKTHBHOCTH B
OTHOILIEHHNH TepeKpecTHOH cumBkH IgE, nHUIMMpyromel HeXXenaTeNbHy0 aHaQHIaKTHIECKYIO
peaxiuo.

[0345] ®yHKUMOHAIBHBIN OTBET TYUHBIX KJIETOK MU3MEPSUIN IMOCPEICTBOM 3aIyCKaeMOTro
AHTUTEHOM BBICBOOOXKAEHMS [-reKco3aMMHMAA3bl W TucTtamMuHa. /[l 3Toro  aHammsa
UCIOJIB30BAJIM JINHUIKO TY4YHBIX KJEeTOK uenoBeka LAD2. TyuHble kneTku (2><1O5 KJIETKH/MJT)
CEeHCHOMIM3UpPOBAIN TOocie MHKyOanuum B TeueHne Houn ¢ 100 wr/mn VH3 IgE mnepen

cTuMysisinuerl BapuaHtamu BakiuHbl SpA (10 Mxr) B TeueHue 30 MHUH U H3MeEpsUIH
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BbICBOOOXKIeHHE B-rexco3amuuuaasel (purypa 23A) unn ructamuna (purypa 23B). MukyOarus
¢ SpA jgumkoro Tuma UWHAyHUpOBaia npuOmu3uTeNsHO  35%  BbICBOOOXKHEHUs -
rekcozamuanaasbl. Bakiuabl SpAgkaa 1 SpA-KR BezbiBanu 10,32% u 9,87% BbICBOOOXKIEHUS
B-rexcozaMUHHIA3bI, COOTBETCTBEHHO, Oe3 3HauuMbix pasianuuil (SpA-KR vs. SpAgkaa, HeE
3HAUYUMO). DTU CHIDKEHUS SIBJSUIMCH 3HAYMMBIMU MPU CpaBHEHUU ¢ SpA nukoro tuma (SpA vs.
SpAkkaa, P<0,0001; SpA vs. SpA-KR, P<0,0001). Kpome Toro, Bakuuabl SpAgkas 1 SpA-KR
COXPAHSIOT aKTUBHOCTH BBICBOOOXKIEHUS [3-T€KCO3aMHMHHIA3bl BBILIE YPOBHEH OTPHLATEIBHOTO
koHTpoJisi (SpAkkaa Vvs. PBS, P<0,0001; SpA-KR vs. PBS, P<0,0001) (¢urypa 23A). B
Ka4yecTBe CpaBHEHUs, SpAqoiokss3ze [0,.46%; SpAqeiokss3se VS. SpAxkaa, P<0,01] u
SpAqe.iokss3sT [4.43%; SpAqo.iokss3sr VS. SpAkkaa. P<0,0001] BpI3bIBaNM 3HAYMMO MeEHbIIEE
BBICBOOOXK/IEHNE [3-TeKCO3aMUHHA3bI [0 CPABHEHUIO C SPAKkaA. SPAQ9, 10k/s33E U SPAQY.10K/S33T
JEMOHCTPHUPOBAIA BBICBOOOKIIEHHE [-rekco3aMUHUAA3bl, cxoxee ¢ koHTpojiemM PBS (durypa
23A).

[0346] Cxoskue pe3yabTaThl MOJyYan MPU OLIEHKe BHICBOOOXKIEHUS TUCTaMUHA ((uUrypa
23B). SpA crumynupoBan HauOONBLIMHA YPOBEHb BBICBOOOXKIEHUS] THCTAMUHA, BAaKL[UHBI
SpAkkaa U SpA-KR coxpaHsiii akTUBHOCTh BBICBOOOXKICHHSI THCTAMHHA BBIIIE YPOBHEH
koHTposbHOTO PBS, m  SpAqoiokssse U SpAqoiokssssr  AelictBoBanmu mnompobHo PBS
OTpHLIATeNbHOrO KOHTpouis [SpA vs. PBS, mnu SpAkkaa. uin SpA-KR, unu SpAqg 10k/s338, HIH
SpAqge.i1okss33T, P<0,0001; SpAgkaa vs SpPA-KR umn SpAqo 1ok/s33e, HE 3HAUUMO, SPAKKAA VS.
SpAqo,i1okss33T Wi PBS, P<0,05; SpAqe,i0k/s331 vs. SpPA-KR, P<0,01].

[0347] B 3akmouenue, SpAqoiokis3se U SPAQo,10k/s33T YTPATWIM  CHOCOOHOCTB
aAKTUBUPOBATDH TYYHbIE KJIETKH, CEHCUOUIM3UPOBAHHBIE C MOMOLIBI0 Vy3-unnorunuyeckoro IgE,
U TPENCTaBISIIOT COOOH BaKLMHBI-KAHAMATHI ¢ MpoduieM O0e30MacHOCTb, MOAXOISIINM JUIS
KJIMHUYECKOTO TECTUPOBAHMS HA JIFOMASX.

8. HUmmyHoreHHocte H 3(@PeKTHBHOCTH BAKIHH-KAHAUAATOB SpPA B MoaeaHn
KOJIOHHU3AIMHU S. aureus

[0348] TIlo cpaBHeHmo ¢ koropramu wMmbimeir CS57BL/6, uMMMyHH3HPOBAHHBIX
aIbIOBAHTOM B OTAEJIBHOCTH (JIOXKHOMMMYHHU3HPOBAHHBIX ), UMMYHH3ALHSI C TOMOIIBIO SPAKKAA
. SpAqQo.10k/s33E W SPAqo 10k/s3317 TPUBOAMIA K 0OOpa3oBaHMIO SpA-HEHTPaIH3YOIINX
aaturen (durypa 25A). Kak wu oxupganu, wuMmyHu3auusi SpAggaa HHAYLHPOBAJA
nexonoHuzauuo S. aureus WUI u3 HOCOIJIOTKH U KENyJOYHO-KUIIEYHOTO TpPakTa MbIIIei
C57BL/6, Haunnas ¢ 21 gHs mocnie WHTpaHazaibHOU KonoHm3anuu (purypa 24AB-C). Kpome
TOT0, y TIOABEPTHYTHIX JEKOJOHU3ALNH MBI UMMyHH3aus SpAggaa OblIa acCOLMUpPOBaHA C
NOBBIIIEHHBIMH NaTOreH-criennduyecknmu anturenamu IgG (Bximouas anturtena nporus CIfB,
npotuB IsdA, nporus IsdB, nporus SasG), acconuupoBaHHBIMU C JEKOJOHHM3ALMEH S. aureus
[(102) m manHBIe He mpexacTaBieHbl|. CxoXue pe3ysabTaThl HAOMIONANIU IOCNE UMMYHH3ALHU
mpiueir CS7BL/6 ¢ momompro  SpAqo.ioks/s3se. 110 CpaBHEHHIO C  JIOKHBIM KOHTPOJIEM,
BakUMHAIMSA SPAQo,10k/s33E CIIOCOOCTBOBaANA AekonoHnzauuu S. aureus WU U3 HOCOTJIOTKH U
JKEJTy IOYHO-KULIeuHOro TpakTa Mbimed C57BL/6 anamornyHo BakumHaimu SpAxkaa (purypa

24BC). V noaBeprHyThIX MAEKOJIOHHU3ALMM MbIIeH BakUMHAIMA SpAqQo.iok/s33e  ObLIa
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aCCOLIMMPOBAHA C TIOBBIMICHHBIMU MaToreH-crenuduuecknmu IgG (BKIIIOYasi aHTUTENA MPOTHB
CIfB, mporus IsdA, nporus IsdB, nporus SasG; nannsie He npexacraBieHsl). [1o cpaBHEHHIO C
UMMYHHU3UPOBAaHHBIMU SPAkgas JKUBOTHBIMHU, BAaKIMHALUSA SPAqo 10k/s33e BbI3bIBANA CXOXKHE
YPOBHU JNEKOJOHU3aLMKU S. aureus, YTO TO3BOJIIET IMIPeArnojaraTb, 4YTO JBE BaKIMHBI
JEMOHCTPHUPYIOT CXOXKYIO MPOTEKTUBHYIO 3()(PEKTUBHOCTh B MOJENH KOJOHHM3ALMH HA MBIIIAX.
Bakuunanust SpAqo iok/s33r MPUBOAMIA K YPOBHSM JEKOJOHM3aLUU S. aureus, CXOXKUM C
BakuuHaLmeld SpAkkaa U SPAQo,i0k/s33e (JAHHBIE HE MpencTaBieHbl). Eciu KoropTsl ;KHUBOTHBIX
UMMYHHU3UPOBAJIU B OJJHU U T€ K€ AHU C ITOMOLIBbIO SPAgkaa WU SPAQo, 10k/s33E0T SPAQ9,10K/S33T>
npuOIM3UTENIbHO 50% >KUBOTHBIX MOABEPTANUCH IEKOJOHU3ALNN B HOCOTJIOTKE U KEJyI0YHO-
KHMIIEYHOM TpPaKTe, B TO BpeMs KaK BCE >KMBOTHBIE, KOTOPBIM BBOAMIIA TOJIbKO aIBEOBAHT
(MMUTAIMST), OCTABAJIHMCh KOJOHU3UPOBaHHBIMU ((purypa 24DE). OTu naHHbIE NOMOJHUTEIBHO
JEMOHCTPHUPYIOT, YTO BCE€ TPHU BAaKIMHBI-KAHAWAATA MAEHCTBYIOT aHAJIOTMYHO B MOJENHU
KOJIOHM3AIIMU S. aureus.

9. D¢pexTHBHOCTL BAKIHUH-KAHAHUAATOB SpA B Moaeau HHdexkuuu S. aureus
KPOBOTOKA HA MBIIIAX

[0349] B OGonee panneit padore mokaszaHo, 4yTo UMMyHm3anus Meimeir BALB/C ¢
MOMOIIBIO SpAkkaa MPUBONMIA K 00pa3oBaHui0 SpA-crenu(Uueckix aHTUTEN, 3alTUIIAIOIINX
JKUBOTHBIX OT BHYTpUBEHHOro 3apaxeHust kpoBoroka MRSA USA300 LAC u nocnenymoliero
oOpa3oBaHusi odaroB abcumeccoB B TkaHsx modyek (43). Ilo cpaBHeHHIO ¢
JIO)KHOMMMYHHU3UPOBAHHBIMH (IbIOBAHT B OTNEIBHOCTH) MBIIIAMU, HIMMYHHU3ALHS C TIOMOIIBIO
SpAkkas. SPAQoi0k/s33E HIH SPAQo, 10k/s337 NPUBOAMIO K 3HAYUMO OoJjiee BBICOKMM TUTpPam
aHTUTeN NpOTUB SPAggaa, TPOTUB SpAq iok/s33e WIN MPOTUB SpAqeioksssst (purypa 25A).
Tutper SpA-crienudpruyecKkux aHTUTEN, UHAYLHPOBAHHBIX TOCPEICTBOM UMMYHHU3ALUHA SPAKKAA
y Mbieit BALB/c, Obutu 3Ha4nMO Bbilie npu aHanuse nocpeactsoM ELISA st SpAgkaa, dem
aHaJIn3e SpAQ9,10m3335 NN SpAQg,lomsggT (SPAKKAA VS. SPAQ9,10K/SSSE» P<0,0001; SPAKKAA VS.
SpAqoioksssst,  P<0,0001).  Amnamormuno,  TUTpBl  SpA-crenuUYECKUX — AHTUTE,
MHIYLHPOBAHHBIX IIOCPEICTBOM HMMMYHHU3aMU SpAqoiok/sise Y Mbimeli BALB/c, Obimm
3HaYUMO Bbllle Npu aHanuze nocpeactsoM ELISA nns SpAqgiok/s3se, 4eM aHanuze SpAgkaa
i SpAqo.10k/s331 (SPAkkaa VS. SpAqeiokss3ze, P<0,001; SpAqo.iokss3se VS. SPAQ.10k/s33Ts
P<0,05), B TO BpeMsi Kak THUTPBI SpA-crerupuIecKix aHTHTEN, HHAYLHPOBAHHBIX MMOCPEICTBOM
UMMYyHU3aIuu  SpAqojok/s3sr Yy Melmeid BALB/c, Obum 3Ha4MMO BBIIIE IIPU  aHATIH3E
NnoCcpeaAcCTBOM ELISA JJIA SpAQ9,10K/S33T, YEeM dHaJIu3e SpAKMA nJiIin SpAQ9,10K/S33E (SPAKMA VS.
SpAQQ’loK/S?,?,T, P<0,05; SpAQ9,10K/S33E VS. SpAQ9,10K/S33T, P<0,05) ((1)1/1rypa 25A). Cav7!
pe3yJbTaThl TO3BOJISIIOT MPEATiojiaraTh, 4YTO HEKOTOpble, HO HE BCE OSIMHTOINBI AHTHUTE],
NPOAYLUHUPYEMBIX IpHU BakUUHAMH SpAqgiok/ssse U SpAqoiokssssr Yy Mbimeil BALB/c,
OTJIMYAIOTCS OT SMUTOIMOB AHTUTEN, MPOAYLHPYEMbIX MPU BaKIUHAIMH SpAggaa, U HA0OODPOT.
Kaxk omucano panee (43), Mo CpaBHEHUIO C JIOXKHOUMMYHU3UPOBAHHBIMH MbBIIIIAMH, BaKI[HHAIUS
SpAkkaa cHmkana OakrepuanpHyro Harpy3ky MRSA USA300 LAC u KOJIM4YECTBO OYaroB
abcueccoB y wMbimeit BALB/c (¢urypa 25B; P<0,0001). Bakuunaumsa SpAqo, 1ok/s33e U

SpAqo,i0k/s33T TPUBOAMIA K CXOkel 3ammre npotuB uHbekuun kpoBoroka MRSA USA300
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LAC no cpaBHenuro ¢ BakuuHaiueil SpAkkaa. I1o cpaBHEHHIO C JTOXXHOMMMYHU3UPOBAHHBIMU
’KMBOTHBIMHU, UMMYyHM3aLUsI SPA 9 10k/s33E B SPAQo,10K/s33T CHIDKaNIA OaKTepHAIbHYIO HAarpy3Ky
U KOJIM4eCcTBO ouaros abcueccos y mbimeit BALB/c (durypa 25C; P<0,0001). Takum obpazom,
BaKUMHAIMA SPAqo 10k/s338 U SPAQo 10k/s33T MPUBOAUT K CXOKEH 3aluTe NMPOTHB HHEKIHU
kpoBotoka MRSA USA300 LAC u accouunpoBaHHOTO ¢ Heil oOpa3oBaHus abcliecca y MbILIeH,
KaK OIMMCAHO paHee JJis BaKIUHbI-KaHAuaaTa SpAgkaa (43).

10. Ces3piBaHHEe  BAKIHH-KAHAHJATOB SpA ¢ SpA-HeHTpaJH3yIOLIHM
MOHOKJIOHAJIbHBIM aHTUTEJI0M 3F6

[0350] I'ubpunomHoe MOHOKIOHATBHOE aHTUTeN0 Mbiu (hMAD) 3F6 (IgG2a) nonyyanu
C WCTIOJIb30BAHUEM CIUIEHOLUTOB U3 SpAkgas-UMMYHU3HMpOBaHHBIX Mbiuieii BALB/c (84). I'en
hMAb 3F6 cexkBeHHpPOBAJM M KIOHHUPOBAIM B SKCIPECCUPYIOIIHMHA BEKTOP ISl OYUCTKH
pexomOuHaHTHOTO IMAD 3F6 13 xiterok HEK293 F (146). hMAb3F6 u rMAb 3F6 cesi3piBatroTCst
C TpexcnHpaibHON ckiankoi kaxaoro u3 msru IgBD SpA (E, D, A, B, u C) u HeliTpanu3yroT ux
ciocoOHOCTh cBsizbBaThesd ¢ IgG mnmm IgM uenoseka (84, 146). BHyTpuBeHHOE BBenEHUE
hMADbB3F6 unu tMAb 3F6 B nose 5 mr/kr 3amuiiaer Moimeid BALB/¢c oT acCOLMUPOBaHHOTO C
uHpeKknuel KpoBOTOKa S. aureus oOpasoBaHUsl moueuHoro adcrecca M OakTepHaIbHON
pernkanmu (6akrepuanbHOI Harpy3kn) (84, 146). Kpome Toro, BHyTpuBeHHOE BBeneHHEe TMAb
3F6 (5 mr/kr) mpimam CS7BL/6 unayuupyer nexkonormnzanuto S. aureus WU U3 HOCOTJTIOTKH U
eIy JOUYHO-KUIIEYHOT O TPAKTA MPEABAPUTENBHO KOJIOHU3UPOBAHHBIX KUBOTHBIX (146). ABTOpPBI
HACTOSIIEro N300peTeHus 3a4aBajIuCh BONMPOcoM, cBssbiBaeTcst U MADb 3F6 ¢ SpAqo 10k/s33E
unu SpAqook/s3sr © apPUHHOCTBIO, cxOkel ¢ SpPAkgaa, KOTHATHBIM aHTHTEHOM, C TIOMOLIBIO
KOTOPOT'O MOJy4€HO MOHOKJIOHANbHOE aHTuTeno (84). Ilpu mamepenun nocpeacrsom ELISA ¢
(UKCUPOBAaHHBIMM KOHLIEHTPALUSIMHU JIMTAHIOB M CepuiiHbIMU pasBeaeHusimu rMAb 3F6,
ABTOPbI HACTOSIIIEr0 M300DETeH s MOMy4ami KoHCTanTbl apdurnoctn SpAgkas (Ko 1,51x10"
M™), SpAgo.ioksie (Ko 1,42x10"° M) 1 SpAgookssssr (Ko 1,34x10' M) st cesisbBanms ¢
BaKUMHAMU-KaHauaatamMu SpA (¢urypa 26). DTH naHHBIE TO3BOJSIIOT MPEANOJaraTh, 4TO
3aMeHbl aMUHOKHCIOT Ser Glu u Ser” Thr He BIHUSIOT Ha CBS3bIBAHHE SpA-HeUTpamu3yrmero
rMAb 3F6. Kpome Toro, 3amMeHbl aMHUHOKHCIIOT SerGlu u Ser”Thr He pa3pyLIarT
NPOTEKTUBHBIA SPA-3THTOI, YTO OMPEAEISIOT 1O CBs3bIBaHMI0 TMAD 3F6.

C. O0cyxnenue

[0351] ABTOpBI HacTOsAIIEr0 H300PETEHHS TOKA3AJIH, YTO BAaKIIMHBI-KAHIUIATHI S. aureus
- SpAkkaa 4 SpA-KR - coxpaHsSOT 3HAaUUTENbHOE CBSI3bIBAHUE C Vy3-MANOTHIIHYECKUM
UMMyHOTJI00yTMHOM Tipu ucnonb3oBaHuy F(ab),-pparmenta IgG yenoseka B kauecTse nTurasaa.
[Ipu aHanmm3e ¢ WCMOJIB30BAHMEM TYUYHBIX KJIETOK dejoBeka (kieTok LAD?2), mokpsITbix Viy3-
IgG, SpAkkaa u SpA-KR 3anmyckaer mnepekpecTHyro ciiMBKy Vp3-Ig, u4To u3MepswoT mno
BBICBOOOKIEHHNIO [-rekcozamuuunasbl U ructamuaa (145). B monenn anaduiakTudeckoi
MOBBIIIEHHONH MPOHHUIIAEMOCTH COCYIOB HAa MbIax Ouojornueckue 3(pQexTsl Takoro
BBICBOOOXKIIEHHSI THCTAMMHA MOJKHO U3MEPSTh KaK SKCTPABA3aLMI0 KPACUTENsI CHHErO JBaHCa B

aHATOMHMYECKHUX y4yacTkax BBeaeHus Vy3-IgG mpimam pMT. B coBokynHOCTH, 3T HAOMIOA€HUS
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BBI3BIBAIOT 03a00YEHHOCTh B OTHOIIEHUH OE30MacHOCTH BaKLWH-KAHAWAATOB SPA B KadyecTBe
NOTEHIMAJIbHBIX AKTUBATOPOB aHA(PUIAKTUYIECKUX PEAKLUH y JIFOAEH.

[0352] Jlnst perneHust mpoOsieM ¢ BakLMHAMU SpPA aBTOpPHI HACTOSLIETO H300pETEHHS
KOHCTPYHPOBAJIM J1BA HOBBIX AHTUI€HA, SPAQ9i0k/s33E M SPAQe10k/s33T, € YJIYUYIIEHHBIMU
npodmsiMu 6e3onacHoCTU. Y SpAqe.iok/s33e B SPAQe,10k/s33T OTCYTCTBYET adGHHHOCTD K Vi3-
UIMOTUNUYECKUM  HMMMYHOIJIOOyJIMHAM,  OHU  JE€MOHCTPUPYIOT  CHIDKEHHYK  WIJIH
OTCYTCTBYIOLIYIO aKTHBHOCTb B OTHOIIEHHU BBICBOOOKIEHUS THCTAMUHA U3 MOKPBITHIX V3-IgE
TY4YHBIX KJIETOK YeJIOBEKAa U HE CIIOCOOCTBYIOT HKCTPaBa3allii KpPACHTENs CHHEro DJBaHCA B
orBeT Ha WMHBEKIMIO Vy3-IgG mbimam pMT. Mmmynusauums mbiuneir BALB/c ¢ momorbto
SpAqo.iokss3se B SpAQoiok/s33T TMPUBOAWIA K ypoBHAM SpA-crnenupuueckux IgG-oTseros,
cxokuM ¢ SpAggaa. Ilpu aHanm3e Ha 3(pQEKTHBHOCTb BaKIMHBI B MOZEJNSX HAa MBbIIIaX
BaKLUHALUSA C MOMOLIBIO SPA Q9 10k/s33 WIH SPAqg 10k/s33T TPUBOANIA K YPOBHSAM 3aILUThI OT
KOJIOHM3AaLIMHU S. aureus WM MHBA3MBHON WH(EKIINH KPOBOTOKA, CXOXKHUM C BAaKLUHUHONH SpAkkaa
(43). Kpome Toro, 3ameHbl aMHHOKHCIIOT Ser”Glu u Ser”Thr e HapyLarT NPOTEKTUBHBIE
snuronsl IgBD, onpenenseMsle ¢ MOMOLIBIO MOHOKJIOHAJIBHOTO aHTUTeNa 3F6, MPOTEKTUBHOIO B
OTHOIIEHWH KOJIOHU3AIMH S. aureus W WHBa3uBHOro 3adoneBanus (84, 146). YuuteiBas 3TH
HaOJIFOIEHNs], aBTOPBI HACTOSILIEr0 M300pETEeHUs] MPEANOiaraji, YTO BaKLUUHBI-KAaHIUAATHI S.
aureus SpAqo,10k/s33E U SPAQ9,10k/s33T MOTYT MOAXOAUTH AJIST Pa3pabOTKU BaKLUH KJIMHUYECKON
KaTeropuu Uil TECTUPOBAHMA KIMHMYECKOH Oe30macHOCTH M 3(PPEeKTHBHOCTH MPOTHUB
KOJIOHM3ALIMH S. aureus ¥ HHBa3HUBHOTO 3a00JIeBaHUSL.

D. MarepuaJibl 4 crioco0bl

[0353] bakTepuajbHbie WITAMMBI U ycjaoBusi pocta. [Itammer S. aureus USA300
(LAC) u WUI1 BelpamuBanu B Tpuntudeckom coeBoM OynboHe (TSB) mnm tpuntuueckom
coesoM arape (TSA) mpu 37°C. Illtammer Escherichia coli DHS5o u BL21(DE3) BeipamuBamu
npu 37°C B nmu3orenHoM Oynbone (LB) ¢ 100 mxr/mn ammuiuimuza 1 1 MM msonponmi-B-d-1-
tuoranakronupanosuaa (IPTG) ans nosay4eHus: peKoOMOUHAHTHBIX OEJTKOB.

[0354] KoncTpyupoBanue BapuantoB SpA. Konupyromyr mnocienoBaTelbHOCTb
BapuaHToB SpA cunTe3upoBanu B Integrated DNA Technologies, Inc. I[TocnenoBatenbHOCTH |
wiasmuny pET15b+ pacmennsiim ¢ momompbio Ndel m BamHI, coorBercTBeHHO. 3arem nBa
NPOAYKTA PACLICTUICHHs JUTUPOBAIM M ¢ UX MOMOIIbI TpaHcopmuposanu Escherichia coli
DHS50 nns mony4eHusi KJIOHOB, 3KCHOPECCUPYIOLIUX MedeHble N-KOHLIEBBIM TI'€KCAarMCTHUIMHOM
(His6) pexomOuHaHTHble  Oenku.  KIIOHBI-KaHAWAATBI  BaJHIUPOBAIN  TOCPEICTBOM
cexBeHnposanusi JIHK. C momommpio mpaBuibHBIX miasmun tpanchopmuposanu E. coli BL21
(DE3) nns monyuyeHus1 BApHAHTOB-KaHIUAATOB SpA.

[0355] Owumncrka O6eaxos. Kynsrypsr E. coli (2 nutpa), BbIpamenHele B LB,
noronHeHHOM ammuuwuimEoM U IPTG nmo onrmueckoit mmorHoctu 600 HM (A600) 2,0,
nerrpudyruposamu (10,000xg B Teuenne 10 MHUHYT). OCaXXIEHHbIE KJIETKU CYCIIEHAUPOBAIN B
oydepe A (50 MM Tpuc-HCI [pH 7,5], 150 MM NaCl), u nosnyueHHbIe CyCTICH3UHU JIM3UPOBAIU B
npecce Ppenua mpu 14000 (1)yHTax/):u01‘/'1M2 (Thermo Spectronic, Rochester, NY).

HepaspymeHnsble KIeTKH yOansiau rnocpencTsoM LeHTpudyruposanus (5000xg B teuenue 15
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MHUHYT) U HEOYHINEHHBbIE JM3aThl MOABEpPrajiu yiubTpaueHTpudyruposanuro (100000xg B
teueHue 1 gaca npu 4°C). PacTBoprMble peKOMOWHAHTHBIE O€JIKH MOABEpraiu XpoMarorpaduu
¢ rpasurauuonHoi smonuei Ha Ni-NTA-arapoze (QIAGEN) ¢ 3anonHeHHbIM 0ObeMoM 1 mu,
IpeaBapUTENbHO ypaBHOBeUIeHHbIM Oydepom A. Kononku mpomsiBanmu 20 oObeMaMu Ciost
Oydepa A, 20 obbemamu cnosi Oydepa A, cogepxamero 10 MM umMunasona, U SJFOUPOBAIH C
nomoineto 6 mn Oydepa A, comepskamero 500 MM umMuzaasona. AJMKBOTHI 3JFOMPOBAHHBIX
¢pakuuii cMemmBanu ¢ paBHbIMU oObeMaMu Oydepa st 00pa3LoB U pa3AeNsiiii NOCPEACTBOM
anektpodopesa B 15% nonuakpunamugHom rene (ITAAT) ¢ noneuuncysbdarom Hatpus (SDS).
PexomOuHaHTHBIE OeNkHM mMoaBepranu auanu3y npotus ¢ocdarHo-coneBoro Oydpeps (PBS) u
OTIPEAENSII X KOHIEHTPAIMU C TIOMOIINBIO aHain3a OUIIMHXOHUHOBOH KkucioTel (Pierce). s
UCCIIEIOBAHUH MMMYHHU3ALUH HA SKUBOTHBIX U JJISI UHKYOAIMH C JIMHUSMHU KJIETOK IMPErapaThl
PEKOMOMHAHTHBIX OEJIKOB IMOJBEPrajid yOAJICHUIO SHIOTOKCHHA C MOMOIIBI0 LEHTPH(YKHBIX
kosioHOK (Pierce) mis ycrpaneHust koHTaMmuHupyromux LPS. Hucrora o0pa3nos TeCTUpOBAIH C
NOMOIIIBI0 Habopa st xpomoreHHoro aHanmuza LAL sHnoTokcuHa ToxinSensor™ (Genscript).

[0356] Oumcrka anturen. Jns ounmctknm VH3 IgG mmasmy uemoseka (20 wu),
NOJIYYeHHYI0O C HCIOJBb30BAHWEM IIEIbHOH KPOBU 4eJOoBEKa, mnoasepranu apuHHOIM
xpomatorpadun Ha cMmoste ¢ porenHoM G (Genscript) ans ynanenus IgM, IgD u IgA yenoseka.
HNMMYHOTI00YIMHBI, 3JTFOUPOBAHHBIE 3 CMOJIBI ¢ TPOTENMHOM (3, MoABEPTaIn BTOpoi adpuHHON
xpomarorpadpuu Ha SpAgk-cBs3aHHOH cmone s oboramenuss VH3 IgG [SpAkk He Moxer
cBs3biBaThCsl ¢ Fey-momenom IgG (48)]. Cmony ¢ mporenHoM G U SpAkg-CBSI3aHHYIO CMOITY
npombiBau 20 oobemamu konoHku PBS u cesa3annble Oenku smounposamu ¢ nmomoinsio 0,1 M
rimnuHa, pH 3,0, mHelrpanmuszosanu ¢ momousio 1 M Tpuc-HCI, pH 8,5, u noasepranu nuanusy
npotus PBS B Teuenue noun. B cnyuae ounctku VH3 IgE, nuauro knetok uenoseka HEK 293F
UCMIONB30BAM  Aist  TpaH3utopHoil  skcrpeccun  pVITRO1-tpactysymad-IgE-k.  Knerku
BblpamuBanu B cpene DMEM c¢ Bbicokoil rmokosoit ¢ 10% FCS, 2 MM riuyramusHoMm,
neHnuTHOM (5000 en./mi) u ctpentoMuuaoM (100 mxr/mi). Knerku, TpanchuuupoBaHHbIe
¢ momombio pVITRO1-tpacty3syma6-IgE-k ¢ ucnons3oanuem PEIL nakyOuposamu mpu 37°C B
armochepe 5% CO,. Jns crabunbhoil skcnpeccun IgE kieTku KynbTUBHpOBaNM B cpene
Freestyle 293 B Teuenue 7 nueit u cobupanu npu 12000xg B Teuenue 20 muHyT. CynepHaTaHT
ounmanu Ha 2 mia cmonbl ¢ mporemHoM L (Genscript). Cmony npomsiBamu 20 oObemaMu
kojoHku PBS wu ceszannsie VH3 IgE smouposanu ¢ momompsto 0,1 M rmumuna, pH 3,0,
Helrpanuzosanu ¢ nomombio 1 M Tpuc-HCI, pH 8,5, u nmoxeepramu nuanusy nporus PBS B
TE€4YeHHE HOUU.

[0357] IloBepxHocTHBbIII mMjaa3MOHHbIH pe3oHaHc (SPR). Oxcnepumentsr ¢ SPR,
nokasaHHble B Tabmunax 4, 5, 6, 8, ocymecTBiasuin ¢ nomoibo ProteOn™ XPR36 ¢ yunom
ProteOn HTG. Ionsuxueriii Oydep npencrasisut coboit PBS ¢ 0,05% Tween-20. IToBepxHOCTH
CEeHCOPHOTO YuIa akTUBHpoBaIK 2 MM cynbhaToM HuKens U pereHepupoBain 300 MM D/ITA,
coorBerctBeHHO. 500 HM TecToBBIX mpemaparoB (SpA OUKOro THMA WJIM BapHAHTHI)
UMMOOUJIH30BAIIA TIPU CKOPOCTH MOTOKA 25 MKJI/MUH. [[JIs1 u3MepeHus: B3auMoaencTBrii ¢ SpA

VKOO TUIIA JIMTaH/bl (OUUILEHHBIE HMMYHOJIOOYJINHBI) UCTIOIBb30BAIH B KOHIIEHTpauusax 500,
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400, 300, 200 u 100 HM. [Jlns u3MepeHMs] B3aUMOJENHCTBUIN C BapuaHTaMu SpA JHUraHIbI
UCTIONBb30BaAN B KOHUEHTpauusx 4, 3, 2, 1 u 0,5 MkM. CxkopocTH accoruanyy U AUCCOLMALINU
U3MEPSUTH TPU TOCTOSIHHON CKOPOCTH MOTOKA 30 MKJI/MMH U aHAJIU3UPOBAJIN C UCTIOIb30BAHUEM
MOJZIEJIM peaKkLUU ABYX COCTOssHMM. KOHCTaHTBI accouuanuy ONpenesuld ¢ MOMOLIBK Tpex
HE3aBUCUMBIX 3KCIEPUMEHTOB.

[0358] Hureppepomerpusi Omocyaoss (BLI). Dxcnepument ¢ BLI, moka3aHHbINi B
tabmuue 8, OCYIIeCTBISUIM C MCHOJb30BaHHMeM uHTepdepomerpa Ouocnoss BLItz. Tecrosble
npenapatbl (25-50 HM) wummoOmnuzoBanmu Ha ceHcope Ni-NTA na 120 cekyna. Cencop
ypasHoBeuBanu PBS B Teuenue 80 cexyHa, Morpykaiu B pacTBOPBI, COAEprKallye JIUTaH B
koHueHTpauusx 20, 15, 10 u 0 MmxM, Ha 120 cexyHn ((dasa accoumarun) ¢ nocueayromumu 120
cekyranamu B PBS (dasa gucconumaiuu). J[aHHbIe MOJTy4aiu ¢ UCMOJBb30BAHUEM MPOrPAMMHOTO
obecnieuerns 1yt nonyueHust naHHbix BLI 9.0 (FortéBIO) u aHanmu3upoBaiy ¢ UCTIONb30BAHUEM
nporpaMMHoe obecneueHue Uit aHanmsa gaHHbIX 9.0.0,14 (FortéBIO). 3aperucrpupoBaHHbIE
3HAUEHUs aCCOLMALIMY BBIYUCIISIIN C TOMOIIBIO MOJIENU alllPOKCUMALIMU KPUBOH.

[0359] Tsepaodasubiii ummyHodepmenTHbIN aHanu3 (ELISA). Ilnanmers: nams
mukporurpoBanusi (NUNC MaxiSorp) mokpslBaId OYMIIEHHBIMA aHTHTEHAMH B KOJIWYeCTBE |
MKI/MIT (711 U3MEPEeHUs] TUTPOB AHTUTEN B TECTOBBIX ChIBOpPOTKax) wmiu 0,5 MKr/mi (s
u3MepeHus: Bzaumoneiictsus ¢ anrurenamu 3F6) B 0,1 M kapbonaraom Oydepe (pH 9,5) mpu
4°C B teueHue Houu. JIyHku ONOKMPOBaNM W MHKYOMPOBAJIM C TECTOBOH CBIBOPOTKOW HIIU
anturenamu 3F6 mepen mHkyOarmel ¢ KOHBIOTUPOBAHHBIM ¢ nepokcuaasoil xpeHa (HRP) IgG
mbiu Wi denoseka (1 mxr/mu, Jackson ImmunoResearch). Bece mnanmmers: nakyOupoBaiu ¢
HRP-konbtorupoBanHbiM BropudHbIM aHTuTenoM Mblmn (Fisher Scientific) u mposiBisamu ¢
ucnons3oBanueM pearenra OptEIA (BD Biosciences). [ToaymakcumanbHble TUTPBI BBIYUCIISUIN C
UCIIONb30BaHNeM mporpammuoro obecneuenust GraphPad Prism. Koncranty accoumanuun
BBIYUCIIM € TIOMOIIBI0 MOJENNM HEIUHEHHON perpeccun (ammpoKCHManusi KpPUBOH) B
nporpaMMHoM obecrnieuennn GraphPad Prism. Bce 3KCnepuMEHTBI OCYINECTBISLIH B TpeX
napajjieNsaix JJisl BBIMHCICHHMS CPEOHUX 3HAYEHUH W CTaHAAPTHOH OWIMOKH CpEeIHEero |
MOBTOPSUIN JJ11 BOCIIPOU3BOAUMOCTH.

[0360] Anapuaakruyeckuit orser y mbimeid pMT. Mpuneit ¢ myranueit pMT
npuobperanmu B Jackson Laboratory u ckpemmBanu B University of Chicago. Koropter mo 5
CaMOK MBbIIIEH BO3pacTOM INECTh HEAENb Ha TPYINIY CEHCHOWIM3HPOBAIH IOCPEACTBOM
uHTpanepmanbHOl MHbeKuMu B yxo VH3 IgG (2 mxr B 20 mxa PBS) u uepes 24 yaca um
BHYTPUBEHHO WHBEIMPOBAIM TOJ] aHeCTe3nel KeTtaMuHOM-kcmiasuHoM (100 mr-20 wmr/kr) B
nepuopOUTaNbHBIA BEHO3HBIH CHUHYC TpaBoro ria3a PBS, SpA wmu ero Bapmante! (200 MKr B
100 mxx PBS). Tlocne 5 MHHYT CTUMYJISIIMY TECTOBBIM IMPENApaTOM JKHBOTHBIM BHYTPHBEHHO
UHBELUPOBAIN B NEepUOPOUTANBHBIA BEHO3HBIH CHUHYC JieBoro riasa 100 mkan 2% cuHero
OBaHca. JKUBOTHBIX YMEPIIBIISIIN, YITH UCCEKAIH, CYLIMIN U SKCTPArupoBaiu B popMamuie B
teyerune 24 vacoB npu 65°C. DkcTpaBaszamusi CHHEro JBaHCA B TKAHSX yxa (MPOHHUIIAEMOCTH

COCY/ZIOB) KOJINYECTBEHHO aHAJIM3UPOBAIN IOCPEACTBOM U3MEPEHHUs NOromeHus mpu 620 Hm.
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[0361] DxcniepumeHTHI MO akTHBanHH 6a3o(puna vesosexa. Kposs (10 M) nomydanu
U3 370POBBIX JOHOPOB U He3damenauTenbHo cmemmBaiun ¢ 1 v DTA 0,1 M, pH7,5. SpA
IUKOTO TUIA, WM BapuUaHThl BakUMHBI-KaHaupatsl (1 mkr), wmm PBS noGasmsmm B 1 mn
anukBoThl kpoBu ¢ DJITA u unkyOuposanu oOpasisl B TeueHue 1 yaca npu 37°C ¢ BparueHueM.
AnukBoTel  0oOpasuoB  oOpabarbiBamu  jusupyrommuMm — Oypepom  RBC  (Biolegend),
uentpudyruposanmu (350xg) u BbrIOpachiBaNu CynepHaTaHThl. KyeTku B OcCagkax MpPOMBIBAIN
xonoaHeiM PBS u pecycnienauposanu B PBS ¢ 5% FBS nnsa okpammBanus ¢ UCnosb30BaHUEM
anturen nportus CD123-FITC, nporus HLA-Da-PerCP, npotus CD63-PE u nporus CD203c-
APC (Biolegend) B TeMHOTE mpu KOMHATHOH TeMnepaType B TeueHue 10 muH. Bee okparneHHbIe
oOpasupbl aHanmusupoBamu ¢ wucnonb3oBanuem BD LSRII 3-8 (BD Biosciences). OO0mue
KOJIMYECTBa 6azodunos MOJTy4asu MOCPEACTBOM reUTHPOBaHMUS u3
SSCY/CD203c*/CD123*/HLA-DR™ KkieTok M BHIGHpATM AaKTHBHPOBAHHBIE Ga3O(HIBI K3
cookynHoctd  CD63*CD203c*. DkcrepuMeHTbl OCYHIECTBJISANM B TPeX Mapamiensx |
MOBTOPSUIN MO MEHBLIEH Mepe TPU pasa C UCIOJIb30BAHUEM PA3HBIX 3/I0POBbIX JOHOPOB.

[0362] lerpanyasinusi TY4HbIX KJIeTOK. Ty4dHbie kieTkn 4yenoBeka (LAD2) [mobe3Ho
npenoctasnensblie Dr. Kirshenbaum u3 NIAID] cencubunnsupoBaiii mocpencTBOM HHKYOALuu
2x10° knerok ¢ 100 vr VH3 IgE B Teuenne noun npu 37°C B armochepe 5% CO,. Knerku
cobmpamn u gBaxkael mnpomeBanu  Oydpepom HEPES, copepxamum 0,04%  Obrubero
ceiBOpoTOoUHOTO anbOymuHa (BSA), mns ynanenus csodonuoro IgE. Kietku cycnennupoBaiu B
ToM ke Oydepe B KoHueHTparmu 2x10° KIETOK/MI H CTHMYJIHPOBANH SPA MM TECTOBBIMH
npenapatamu B TedeHue 30 MHMH mepen aHajJu30M Ha BBICBOOOKAEHHE [3-reéKCO3aMHUHHMIA3bl U
ructamMuHa. KieTku ocakmanu ¥ MCTOLIEHHYIO Cpely NMEPEHOCHIN B HOBYIO NMPOOHpPKY, B TO
BpeMsi Kak KyieTku B ocanke juzuposanu 0,1% Triton X-100. AKTUBHOCTB -T€KCO3aMHUHUA3bI B
UCTOLIEHHOH cpene u nu3uposanHble Triton X-100 kJIeTKH U3MepsUn OCPEICTBOM 100aBIEHHS
konopumerpuueckoro cyocrpata pNAG  (p-wurpodenmn-N-auerun-f-D-rimoko3aMuHua,
noJiy4eHHOro B Sigma; KoHeuHasi KoHueHTpauus 3,5 mr/ma npu pH 4,5) B Teuernne 90 muH.
Peakumto Tymman nocpenctsom nobaenenus 0,4 M rourmmua, pH 10,7, u perucrpupoBanu
noryomenne npu A=405 HM. Pe3ynmpTaThl BBIpakajd KaK TPOLEHT BBICBOOOXKAEHHS [-
reKCO3aMHHMIA3bl B HUCTOLIEHHOW  Cpeae  OTHOCHTENbHO  o0mero  (MCTOLIEHHAs
cpenbrtimmsupoBanHbie  Triton X-100  kjeTku). ODKCIEPUMEHTBI OCYINECTBISLIM B TpeX
napajuleNsix U MOBTOPsUIM MO MeHbIIel Mepe Tpu pasa. [ ucTaMuH U3Mepsuid ¢ UCTIOJIb30BaHUEM
¢depmeHTaTuBHOrO UMMyHoJormueckoro aHamusa (SpiBio Bertin Pharma). B kpatkom
W3JIOKEHUY, JIYHKU MJaHIIeTa AJii MUKPOTHUTPOBAHMS MOKPBIBAIM AHTUTEIOM MBIIIN MPOTUB
rHCTAMMHA W HMHKyOMpOBaqM B  Te4eHHe 24 4acOB C MEUEHBbIM  BEIIECTBOM
(aumeTMIXOMMHACTEPa3bl, CBS3aHHOW C THCTAMHUHOM), CMEINaHHBIM C 3KCIEPUMEHTAJIbHBIM
SKCTpakToM. IlnaHmmersl mpoMBIBaIM W B JYHKH AOOABJSAJIM peakTHB JiuiMaHa (cyOctpar
aneTniIxonuHscTepasbl). OOpa3oBaHHE TNPOAYKTA ONPENesUId TOCPEACTBOM PErUCTPaALUH
noryiomenys npu 412 am. Ilornomenue npu 412 HM IPONOPLUUOHAIBHO KOJIMYECTBY MEYEHOIO

BEIECTBA, CBS3aHHOTO C JIYHKOW, W OOpPaTHO NPONOPLMOHAIBHO KOJUYECTBY TI'MCTAMMHA,
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NPUCYTCTBYIOLIETO B 3KCIIEPHMEHTAIBHOM 3KCTpakTe. Bce o0pasipl aHaIM3upoBaiud B ABYX
napaesnsx.

[0363] AxTtuBHas ummyHu3zanuss wmbimeid. JXKusorHeix BALB/c umm CS57BL/6J
(Bozpactom 3 Henmenu, caMmkH, 15 >KMBOTHBIX Ha rpynmy) ummyHusuposanu PBS wmmu 50 mkr
OYMIIEHHOTO, HECOJEepKAaIlero JHAOTOKCUH Oenka SpAgkaa, Win  SpAqoiok/s3ze, WIH
SpAqo.10k/s331, dMyJabruposanHoro 5:2:3  antureHa:CFA:IFA, u mnoxsepramu OycrepHOil
uMMmyHn3auu 50 Mkr OenkoB, smyibrupoBaHHbIX 1:1 anturena:IFA, uepes 11 nneli mocne
nepBoil UMMyHH3auK. B 1eHp 20 MbIlaM MyCKajiu KPOBb M COOMPAM CHIBOPOTKY JJISI OLEHKH
TUTPOB AHTUTEN TMPOTUB BakUUH-kaHaugatos mnocpenctsoM ELISA. B penp 21 wblmei
WHOKYJIUPOBAJIM ISl  KOJIOHM3aLMKM  HOCOTJIOTKM WM WH(GHULHUPOBAIM  MOCPEACTBOM
BHYTPUBEHHOW MHBEKLUU OAKTEPHIA.

[0364] Kononuszauust HocorsioTku Mbimu. HouHble kynpTypel itamma S. aureus WU1
passommu 1:100 B cBexxem TSB u BeipammBanu B Tedenue 2 4. npu 37°C, kak onucano (102).
Knerku uentpudyrupoBaiu, mpomMbiBaiu U cycnieHnuposaiu B PBS. 10 uMMyHU3HpPOBaHHBIX
camok Mpeimeir C57BL/6)J wa rpymmy (Jackson Laboratory) anecTesmpoBaiu HOCPEICTBOM
MHTPAIIePUTOHEANbHONM HHBEKIHH KeramuHa-kcunasuna (100 mr-20 mr/kr) u 1x10° KOE S.
aureus (B oObeme 10 MKJI) MEPEHOCHIM TNHIIETKOW B MPABYH0 HO3IpI0 Kaxaod wmbmun. C
HeZleIbHBIMU HMHTEpBaJlaMU MOCJI€ WHOKYJSILUU TOJy4aldd Ma3OK M3 POTOTJIOTKH MbILIEH U
oOpa3ubl kajga cobupamun u romoreHusupoBasii B PBS. OOpa3mbpl Ma3koB W TOMOTE€HATHI
00pa3LoB Kajia pachpenesuid M0 MAaHHUTHO-cojieBoMy arapy (MSA) nist moncuera Oakrepuii. B
KOHIIE SKCIEPUMEHTA MBILIAM ITyCKaJIH KPOBb MOCPEACTBOM NMYHKLIHUU NMEPUOPOUTATBHON BEHBI
IJs1 TIOJNyY€HHUs CBIBOPOTOK [UIsl AHAJIM30B TyMOPAJbHBIX OTBETOB C MCIOJIb30BAaHHEM
CTaUIOKOKKOBOTO AHTHUIE€HHOI'O MaTpHKca, Kak onucaHo (43). B kpaTkoM H3IOXeHUH,
HHUTPOLIEJUTFOJIO3HbIE MeMOpaHbl NOABEpraju OJOTTHHTY ¢ 2 MKr ad@HUHHO-OYHIIEHHBIX
CTaUIIOKOKKOBBIX aHTUT€HOB. MeMOpaHbl OioKupoBaiu 5% AerpaHyJIMPOBAHHOTO MOJIOKA U
UHKYOUpPOBAJIM C pa3BEACHHbIMU ChIBOpOTKamMHu Mbiin (pa3senenue 1:10000) u IRDye 680-
KOHBIOTHPOBAHHBIM aHTUTENIOM KO3bl MpoTuB IgG Mmbimu (Li-Cor). THTEHCUBHOCTH CHUTHAJIOB
KOJIMYECTBEHHO AHAJIM3UPOBAIM C HCIOJb30BAHUEM HH(PPAKPACHONH CHCTEMbl BH3YaJU3aLUU
Odyssey (Li-Cor). Bce skcrneprMeHThl Ha >KMBOTHBIX OCYLIECTBISUIM B ABYX MapajuIeNsX.
JByxcroponHuii — aucniepcuonHblii  aHann3  (ANOVA) ¢ mnompaskoit Illmpaka Ha
MHO>KECTBEHHOCTh CpaBHEHUH (mporpammHoe obecneuenne GraphPad) wcnmonbzoBanu st
aHalli3a CTATUCTUYECKON 3HAYMMOCTH JIAHHBIX O KOJIOHM3AIlMM HOCOTJIOTKH W Kaja, ELISA u
AHTUT€HHOM MaTpHKCE.

[0365] Mopear mnoueuHoro adcuecca Ha Mbimax. Hounele KynpTypel S. aureus
USA300 (LAC) passonunu 1:100 B cBexxem TSB u BelpammBanu B TedeHue 2 4. mpu 37°C.
CtadmoKoKKH Ocaknanu, MpOMbIBAIH M cycrneHauposanu B PBS. IlpuBuBOYHBIA MaTepuam
KOJINYECTBEHHO AHAJIM3UPOBAIN, paclpenensis anukBoThl oOpasua Ha TSA u moxcuuThiBas
KOJIOHWY, oOOpaszoBaBmMecss rmocie wuHKyOaumu. I'pymmer mo 15 wbmmeit BALB/c,
UMMYHH3UPOBAHHBIX HECOAEPIKAIIUM SHIOTOKCHH OenkoM SpAxkaa WIH SpAqo,.10k/s33e HIN

SpAQo,10k/$33T, TOATOTOBJIEHHBIM B PBS, nin noxHOMMMYHU3UpOBaHHBIX (KOHTpONbHBIH PBS),
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AHECTE3NPOBAJIN U HMHOKYJHUPOBAIH C IOMOIIBIO 5x10° KOE S. aureus USA300 (LAC) B
nepuopOUTaNbHBIA BEHO3HBI CHHYC MpaBoro riasa. B aenp 15 mocne nmpoBokanmoHHON mpoObI
MBIIeH yMepIBisuM nocpenctsoM uHramsimmu CO,. O0e MmoukM ynaasii U aHaTU3UpOBAU
CTa(UIIOKOKKOBYIO Harpy3ky B OJIHOM OpraHe IOCPEICTBOM TI'OMOT€HH3aLlMU TKAaHU IOYKU C
PBS, 0,1% Triton X-100. CepuiiHble pa3BeAeHHs TIOMoOreHara pacmpenensii Ha TSA u
uHKyOupoBamu  aisi  oOpasoBaHuMs  KojoHMH.  OcTaBHIMHCS ~ OpraH  NOABEpraiu
T'HCTONATOJIOTMYECKOMY aHalIu3y. B KpaTkoM wH3J0oKeHuH, Mouku ¢ukcuposanrn B 10%
¢dopmanuHe B TeueHue 24 4. mpu KOMHATHOH Temmeparype. TkaHM 3akirodann B napadu,
NOJIy4aJiIi TOHKHE Cpe3bl, OKpAIlMBAJIH T€MAaTOKCUJIMHOM-303MHOM M  aHAJTH3UPOBAIU
NOCPECTBOM CBETOBOH MHUKPOCKOIHH JIJIsl OJICUETa 0UaroB adcIeccoB. Bee skCcnepuMeHThl Ha
JKUBOTHBIX OCYIIECTBJUTM B JIBYX MApaUIeNIIX M OCYLIECTBISUIM CTATUCTHYECKHH aHAIN3 C
UCTIONIB30BaHUEM t-KpuTepus (1 Henmapamerpuueckux kpurepues) B Graphpad Prism.

[0366] 3asiBjieHne 00 ITHYeCKHMX NPMHUMIAX. DKCIEPUMEHTBI C KPOBBIO JIIOJEH-
OOOpOBOJNIBIIEB  OCYLIECTBISUIM O IPOTOKOJNY, PACCMOTPEHHOMY, ONOOPEHHOMY |
KoHTponupyeMomy JkcrepTHbiM coBeToM (IRB) University of Chicago. Bece skcnepumenTs! Ha
MBIIIAX OCYLIECTBISUIM B COOTBETCTBUU C TPABWJIAMH, NMPHUHATHIMA B YUYPEKACHUH, CIEIys
SKCIIEPUMEHTAJIBHOMY TPOTOKONYy W omoOpeHHto HMHCTUTYLHMOHANIBHOTO KOMHTETa IO
ononornueckoit GesomacHocTH (IBC) m MHCTUTYIHOHANIBHOTO KOMHTETa MO COAEPIKAHUIO H
ucnoypzoBanuio xKUBOTHBIX (IACUC) B University of Chicago.

[0367] CrarucTuyeckue aHaam3bl. B cinywae ¢uryp 22, 23, 25 u Tabmuu 4-9 nis
NOJIy4E€HUS] CTATUCTUYECKONW 3HAUYMMOCTH MEXKIY CPEJHUMH 3HAYEHUSMH MHOTOUYHCIIEHHBIX
rpynn ucnojbp3oBanu ogHocTopoHHHE ANOVA ¢ amocrepuopHbIM KpuTepuem (IOmpaBKOid
bougepponn mnm JlaHHeTTa Ha MHOMKECTBEHHOCTb CpaBHeHMH). B cnyuae ¢uryper 24 nns
aHaJIM3a CTATHCTHUYECKOH 3HAYMMOCTH JAHHBIX O KOJOHHM3AaLUH MBI U CTAPHIOKOKKOBOM
AHTUT€HHOM MAaTpPUKCE OCYLIECTBJILIN ABYXCTOPOHHMM nucriepcuoHHbl aHamu3 (ANOVA) ¢
nonpaskoii [Ilunaka Ha MHOKECTBEHHOCTh CpaBHeHHH (nporpamMmHoe obecnieuenue GraphPad).
Bce nanHbie aHanusupoBanu ¢ momoinbio Prism (GraphPad Software, Inc.) u 3HaueHus: P menee
0,05 cuuTanu 3HAYNMBIMH.

E. Tabanumbi

[0368] Tabmuma 4. M3mepenus apduHHOCTH C MCHOIB30BaHHEM SPA IUKOTO THIIA,

BAKLUH-KaHAUAATOB SpAkkaa U SPAqo 10k/Goox U 18G yenoBeKa .

SPA9,10k/G29x" Ka(x10°M™)° SD(x10°)° 3uagenne P°
SPAQ9,10k/G29H 1,435 0,2799 *
SpAq9.10k/G29c 1,743 0,8619 *
Ry — 1,082 00146 s
SPAGI0NGH0 2,057 0,9600 %
SPAGIORGL 3,146 1,3860 ns
SpAQ9.10k/G29E 3,182 1,5300 ns
SpAQo.10K/G29P 3,396 1,4410 ns
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SpAQ9.10k/G29F 3,460 1,5860 ns
SPAG 10K/ 3.893 0,7863 s
SpAQo,10k/G29v 4,350 1,0830 ns
SPAQ9, 10k/G29W 4,508 0,7448 ns
SPAqe.10K/G29D 5,478 1,0150 ns
SPAQ9,10K/G29R 6,056 0,9814 ns
SPAae 10K/GIoN 6.231 0,7696 -
Y V— 8,367 3.326 s
SpPAQo,10k/G29s 9,398 4.298 o
SpAqo,10x/G29k 9,738 2.345 ook
SpAqo,10k/G201 10,070 4.398 ok
SpAqge.10k/G29A 11,310 3,119 HAE
SpAkkaa 5,022 2,150

SpA 1081 16,34

*TectoBble npenaparbl UMMOOUNM30Banu Ha uune Bio-Rad ProteOn HTG u monsepramu
U3MEPEHUSIM MTOCPEICTBOM MOBEPXHOCTHOIO TUIA3MOHHOT'O PE30HAHCA € YBEITMYNBAOIIUMUCS
KOHLIeHTpauusiMu IgG denmoBeka M IMO3BONISIM MM TPOTEKATh 4yepe3 KaKIblH KaHa YHIIA.
JlaHHBIE aHATTM3UPOBAJIN C TOMOIIBIO TPEX HE3aBUCHMBIX HKCIIEPUMEHTOB.

® JlaHHbIE HCIIONB30BANHM TS TTOYUEHHsT KOHCTAHTBI accoruarmn (Ka) JUis KaXIoro TeCTOBOrO
npemnapara.

‘JlaHHBIE WMCIONB30BAIM ISl TMOJYYE€HHMS] CTAHIAPTHOrO OTKJOHeHWs (SD) mist Kakmoro
TECTOBOIO Ipernapara.

Ylaruble aHAJIM3UPOBAIU C uUcnoJb3oBaHueM onHoctopoHHero ANOVA ¢ mompaBskoii
JlaHHeTTa Ha MHOXXECTBEHHOCTb CPABHEHHIH MEXKAY KaKABIM TECTOBBIM IPENapaToM U
SpAkkaa. ObGosnauenusi: ns, He 3Hauumo, *, P<0,05; **, P<0,01; *** P<0,001; ****

P<0,0001.

[0369] Tabnuma S. M3mepenus apduHHOCTH C MCHOIB30BaHHEM SpPA IUKOTO THIIA,

BAKLMH-KaHAUAATOB SpAkkaa U SPAqo 10k/s33x U IgG uesIoBeKa.

SPA9,10k/833%" Ka(x100M™)° SD(x10°)° 3nauenne P°
SpAqQo.10x/533E 0,496 0,0439 o
SpAQo,10k/s33T 0,386 0,1218 koK
SPAQ9,10k/$33Y 1,571 0,7497 ns
SPAQo,10k/8331 1,840 1,1290 *
SPAQ9,10k/533L 2,051 0,7592 ns
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SpAQ9.10k/s33W 2,356 0,6373 ns
SpAqo.10k/533v 2,471 1,2060 ns
SpAQo.10k/s33H 2,784 0,6087 ns
SpAQo,10k/533N 3,066 1,0100 ns
SPAQ9,10k/$33M 3,177 1,3750 ns
SpAQo.10k/533R 3,463 1,7950 ns
SPAQ9.10k/$33D 3,824 1,7100 ns
SPAQ9.10k/S33F 3,902 1,8040 ns
SpAQo.10k/533Q 4,068 2,8350 ns
SpAqo.10k/s33P 4,218 2,2560 ns
SPAQ9,10k/533C 4,577 0,6927 ns
SpAQo.10k/s33K 5,124 2,1810 ns
SpAQo.10k/s33a 10,540 5,0520 Gl
SPAQo.10k/833G 11,180 5,2040 ok
SpAkkaa 5,022 0,0439

SpA 1081 16,34

“TectoBble mnpenaparbl UMMOOUMM30Banu Ha uune Bio-Rad ProteOn HTG u momsepranu
U3MEPEHUSIM MTOCPEICTBOM MOBEPXHOCTHOIO TIA3MOHHOTO PE30HAHCA € YBEJIMUNBAIOIIIUMUCS
KOHUeHTpauusiMu IgG denoBeka M MO3BOJSUIM MM TPOTEKATh depe3 KaKAbld KaHaJ YMIIa.
JlaHHBIE aHATTM3UPOBAJIU C TOMOILBIO TPEX HE3aBUCHMBIX HKCIIEPUMEHTOB.

®JlaHHbIE MCTIONB30BAIH JUIS IONYYEH s KOHCTAHTHI accowmari (K,) s KaKIoro TecToBoro
npenapara.

‘JlaHHbIE HWCIONB30BANM ISl MONyYEHHs] CTAHAAPTHOrO OTKJIOHeHHst (SD) mius Kaxmoro
TECTOBOTO Mpernapara.

{laHHble AHANMBMPOBANM C WCIOb30BaHHEM OnHOCTOpoHHEro ANOVA ¢ momnpaBkoii
JlaHHeTTa Ha MHOXXECTBEHHOCTb CPABHEHHH MEXKAY KaKABIM TECTOBBIM IPEMapaToM M
SpAkkaa. ObGosnauenusi: ns, He 3Hauumo, *, P<0,05; **, P<0,01; *** P<0,001; ****

P<0,0001.

[0370] Tabnuua 6. KoncranTa accouuanuu st cBsi3biBanus ¢ IgG denoBeka BapuaHTOB

SpA Q9,10K/S33X mnmu Q9,10K/G29X B KOMOMHAIIMY ¢ APYTUMHU 3aMEHAMU AMHUHOKHCIIOTH

Poautenn | Ky SD¢ | 3uaue | Poautennckuid Ka SD 3Haue
CKHH (x 10° HHE BapUAHT SpPA ¢ (><105 M (><10S M | Hue
sapuant | MHP p? JAOMOJHHTEIbHBIMH hyb e P¢
SpA? 3amMeHamMu”
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SpAqo.10x/ | 0,496 | 0,04 SpAqo.10K/533E/D36, 374 0,568 0,1185 | ns

S33E 4
SpAQo,10k/533E/G29A 1,265 0,6947 ns
SpAQo,10k/s338/D36,374/G29A | 1,892 0,6793 ns
SpPAQo,10k/533E/G29F 1,575 0,4060 | ns
SpAQo.10k/s338/36,374/G29F | 14,850 | 13,480 | ***
SpAQo,10k/S33E/G29R 4,840 1,1960 ns
SpAqQ.10kss33E/m36.37a/G20R | 10,240 | 5,2600 *

SpAqo,0x/ | 4,068 | 2,83 | ns SPAQo,10k/533Q/D36,37A 3,930 1,9290 | ns

$33Q 5
SpAqo.10x/5330/G29A 2,563 1,3670 | ns
SpAQo.10x/533Q/D36,374/G204 | 4,893 3.,8360 | ns
SpAQo,10K/533Q/G29F 1,275 0,7355 ns
SpAqo,1oxk/s33q/p3637a/Gor | 12,470 | 8,8810 | *
SpAQe,10k/533Q/G29R 2,333 0,4245 ns
SpAQo.10k/533Q/D36,374/G29R | 6,378 4,6820 ns

SpAqo.toxs | 3,902 | 1,80 | ns SPAQo,10K/S33F/D36,37A 3,634 2,6420 ns

S33F 4
SpAQo,10K/S33F/G29A 1,190 0,4299 ns
SpAQ.10k/833F/D36,374/G29A | nsoluble
SpPAQo,10k/533F/G29F 2,440 0,7657 | ns
SpAQo.10k/533F/D36,374/G20F | insoluble
SPAQ.10k/533F/G29R 1,903 0,8693 | ns
SpAQ.10k/533F/D36,374/G29R | 9,056 4,9730 *

SpAqoox/ | 5,124 | 2,18 | ns SPAQo,10K/533K /D36,37A 8,048 4,1050 ns

S33K 1

SpAQo,ioks | 10,54 | 5,05 | *** SpAQ.10k/533A/D36,37A 18,830 18,320 ns

S33A 0 2

SpAqQo.ioks | 3,460 | 1,58 | ns SpAQo,10k/G29F/D36,37A 3,723 1,5100 | ns

G29F 6

SpA,ok/ | 6,056 | 0.98 | ns SPAQ9,10K/G29R/D363TA 6,808 3,6840 | ns

G29R 1

SpAgo.iok/ | 1131 | 3,11 | ** SpAQo,10k/G294/D36,37A 1,78 0,5098 | *xx*

G29A 0 9
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SpA-KR 5,464 | 0,76 | ns
7

SpArrvv | 5,609 | 2,35 | ns
5

SpAkkaa | 5,022 2,15 |-
0

*TecToBble mpenaparbl MMMOOUNHM30BanM Ha uune Bio-Rad ProteOn HTG u monsepramu
U3MEPEHUSIM MOCPEICTBOM MOBEPXHOCTHOTO TUIA3MOHHOTO PE30HAHCA C YBEITHMYHBAOIIUMUCS
KOHUeHTpauusiMu IgG 4enoBeka W MO3BOJSUIM MM TIPOTEKATh 4epe3 KaKIAbld KaHaJ YHIIA.
JIaHHBIE aHATM3UPOBAIIU C TOMOIIBIO TPEX HE3AaBUCHMBIX HKCIIEPUMEHTOB.

®JlaHHbIe HCTIONB30BANHN IS TTONYYEHHsT KOHCTAHTBI accowuatm (Ka) 7Uis KaXI0ro TeCTOBOTO
npernapara.

‘JlaHHBIE WCIIONB30BANKM ISl TOJNYYEHHS] CTAHAAPTHOrO OTKIOHeHWs (SD) mist Kakmoro
TECTOBOTO IIpenapara.

¢-¢ TlaHHbIC AHANM3MPOBAIH C HCIIOIb30BAHHEM oHOCTOpoHHer0o ANOVA ¢ monpaskoit
JlaHHEeTTa Ha MHOKECTBEHHOCTb CPABHEHHH MEXKAY KaXKIbIM TECTOBBIM IPENApaToOM H
SpAkkaa’ M MeXTy TECTOBBIM TIperiapaToM (cToNGer! 5) i POANTENLCKON BAKIIMHOM (cTonber

1)°. O6o3nauenus: ns, He 3HaUUMO;, *, P<0,05; **, P<0,01; *** P<0,001; **** P<0,0001.

[0371] Tabnuua 7. KoncranTa accounanuu JUIsl CBSI3bIBAHUS KaXKIOW KOMOWHHPOBAHHOM

myTaruu ¢ F(ab),-pparmentom IgG yenosexa

Bapuaut SPA™ Ka (OM™)" SD" 3Hauenue P°
SPA 1,44%10’ 8,193x10° -

SPAKkAA 8,27x10" 2.76x10" -

SPA-KR 6,42x10" 3,80x10" ns
SPAq,10k/533E 41,24 5,386 ook
SPAq,10k/s33T 43,55 5,737 otk

*TecToBble TIpenaparsl UMMOOUIM30Banu Ha ceHcope Bio-Rad ProteOn HTG u noxsepranu
MOBEPXHOCTHOMY TUIA3MOHHOMY pe3oHaHcy (SPR) ¢ yBenMmuMBarOIUMUCS KOHLEHTPALUSMH
F(ab),-pparmenta IgG yenoseka. /[aHHbIE aHAIM3UPOBAIN C MOMOIIBID TPEX HE3ABHUCHMBIX
SKCIIEPUMEHTOB.

® JlaHHbIE HCTIONB30BANH ISt MOJIy4eHNsI KOHCTaHTBI accorraunu (Ka) U1t Kaskaoro TecToBoro
npemnapara.

‘JlaHHbIE HWCIONB30BANM ISl TOJNYYEHHs] CTAHAAPTHOrO OTKIOHeHHst (SD) mis Kamoro
TECTOBOIO Ipenapara.

YlaHHble aHANMZMPOBANM C HCIONb30BaHHEM oxHOCTOpoHHEro ANOVA ¢ mompaBkoii




120

JlaHHeTTa HAa MHOMKECTBEHHOCTb CPABHEHUN MEXKIY KaKIbIM TECTOBBIM IMpErmapaToM H
SpAKKAA. O6o3Hauenus: ns, He 3HauuMo, *, P<0,05; ** P<0,01; *** P<0,001; ****
P<0,0001.

[0372] Tabnuua 8. KoncranTa accouuanuu JUIsl CBSA3bIBAHUS Ka)KIOW KOMOWHHUPOBAHHOM

myTtauuu ¢ Fey-pparmentom IgG uenoseka

Bapuant SpA® Ky (CMH? SD* 3nauenne P°
SpA 5,17x10 8,995x10° -
SpAKkaA 32,91 16,291 -
SPAQ9,10k/533E 32,68 16,414 ns
SPAQ9,10K/S33T 39,91 17,081 ns
SpA-KR 39,12 13,348 ns

“TectoBble  mpemapaTbl  uMMoOunuzoBanmu Ha  Ni-NTA-ceHcope M momBepraiu
unteppepomerpun 6uocnos (BLI) ¢ yBemuumBarommmucs koHneHtpauusmu Fc-pparmenta
IgG uenoseka. /lanHbIE aHATU3UPOBAIH C TIOMOLIBIO TPEX HE3ABUCUMBIX SKCIIEPUMEHTOB.

® JlaHHbIE HCIIONB30BANHN IS TTONYHEHHsT KOHCTAHTBI accowuarmn (Ka) 7t KaXI0ro TeCTOBOTO
npernapara.

‘JlaHHbIE HWCIIONB30BANM ISl TONYYEHHs] CTAHIAPTHOrO OTKIOHeHHs (SD) st Kakmoro
TECTOBOTO Ipernapara.

YlaHHble aHANMZMPOBANM C HCIONb30BaHHEM ONHOCTOpOoHHEro ANOVA ¢ mompaBkoii
JlaHHeTTa Ha MHOXXECTBEHHOCTb CPABHEHHH MEXAY KaKABIM TECTOBBIM IPEMNapaToM Hu
SpAkkaa. OOosHaueHus:: ns, He 3Hauumo; *, P<0,05; **, P<0,01; *** P<0,001; ****,

P<0,0001.

[0373] Tabnuma 9. AxtuBanusi 0a30puiIOB 4eloBeKa SpA W BapUaHTAMH BaKLIMUH-

KaHaIuaaToOB

Tabanua 9. AxruBanus 6a30(¢guioB 4e10BeK SPA H BApDUAHTAMH BAKUHH-KAHIHIATOB

Bapuant SpA/ PBS | SpA SPAkka | SPAQo10 | SPAQ9,10k/s | SPA- SpARgrv
PBS* A K/S33E 337 KR v

% 4,39+ | 32,05+0 | 10,66%1 | 5,38+0,3 | 4,570,877 | 8,15+1, | 10,16+0
aktuBupoBaHHbIX | 0,884 | 919 ,612 18 018 ,905
6azoduion

3Hauenne P vs. | - HAAE Hk ns ns ns Hk
PBS®

3HaueHne P vs. HAAE - * ok ns ns
SPAKkAA®

*TecToBblE NpenapaTbl MHKYOMpOBaaM ¢ 0a30(puIaMH YENOBEK M BbIPAKAIM JaHHBIE KAk
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MPOLIEHT aKTHBUPOBAHHBIX 0a30(uiioB oT obmel nomysuuu 6a3zoduios (100%).

b ¢ Jlns CTATHCTHYECKOrO aHANN3a HCIIONb30BAIM onHoctopoHHuii ANOVA ¢ nonpaBkoi
boHdpeppoHn Ha MHOXKECTBEHHOCTb CPaBHEHUI, CpaBHMBAsl TECTOBBIN Ipenapar u PBS" wmn
TeCTOBbIN TpenapaT u SpAkkaa . O003HaYeHus: ns, He 3HaUUMO, *, P<0,05; **, P<0,01; ***

P<0,001; **** P<0,0001.

CCBLJIKHN
Crnenyromue CCbUIKHM, B TOW CTENEHH, B KOTOPOW OHHM MPEAOCTABIISIOT MPUMEPHBIE
MPOLEAYPHbIE WM APyrHe NeTajH, JOMOJHSIONME Te, KOTOpble MPHUBEIEHbI B HACTOSIIEM
OMKMCAHUHN, KOHKPETHO BKJIFOYEHBI B HACTOSIIIEE OMMCAHUE B KAYECTBE CCHUIOK.

ITarent CIITA Ne 3791932
ITatent CIITA Ne 3949064
ITatent CIITA Ne 4174384
ITatent CIITA Ne 4338298
ITatent CIITA Ne 4356170
ITatent CIITA Ne 4367110
ITatent CIITA Ne 4372945
ITatent CIITA Ne 4452901
ITatent CIITA Ne 4474757
ITarent CIITA Ne 4554101
ITarent CIIIA Ne 4578770
ITarent CIIIA Ne 4596792
ITarent CHIA Ne 4599230
ITarent CIITA Ne 4599231
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®OPMYVYJIA H30BPETEHUA

1. BpigeneHHbli monunenTHn, conepkamuii BapuaHt Oenka A (SpA), umerommii (1)
3aMeHbl JIM3MHA OCTaTKaMu TIJyTaMHHAa B KaxaAOM H3 J0MeHOB A-E, cooTBeTcTByOINE
nojoxenusM 9 u 10 B nomene D, u (i1) 3ameHbl riyramara B KaxiaoM u3 aomeHoB A-E,
COOTBETCTBYIOIIME TMOJOXKeHur 33 B gomeHe D, rae mnonunentus, OTHOCUTENBHO
OTPULIATEIBHOTO KOHTPOJIS, HE TIPUBOJUT K JeTeKTUpyeMoii nepekpectHoi cuuske IgG u IgE B
KPOBU WM HE aKTHBUPYeET 6a30(HIIbI MM TYUHBIE KJIETKHU.

2. Brigenenssiii nojunentyn no 1.1, rae apdunnocts cpsizpiBanus Ka nis VH3 u3 IgG
YeJloBeKa CHIDKEHA 10 CPAaBHEHUIO C BAPHAHTOM SpPA, COCTOSIIUM U3 3aMEH JIM3MHA OCTaTKaMHU
rIyTaMUuHA B KaKIOM U3 1oMeHOB A-E, cooTBercrByrommx nonoxkenuto 9 u 10 B nomene D, u
3aMeH allaHUuHa aclapariHOBOI KUCIIOTOM B oMeHax A-E, COOTBETCTBYIOINX MOJOKEHUIO 36 U
37 nomena D (SpAkkaa)-

3. BuigeneHHpll mojmnenTua mo 1.1 wmim 2, rae BbIAEISHHBIM NOJUNENTUI HMEET
apdunHOCTD CBsi3pIBaHus Ko s VH3 3 IgG yenoBeka, CHHKEHHYIO 1O MEHbLIEH mepe B 2
pas3a 1o CpaBHEHHUIO C SPAKKAA.

4. BbigeneHHbI MONUMENTHA MO JIOOMY w3 mm.1-3, Te BBbIIEICHHBIH MOJTUIETTH
nmeer abdurHOCTh CcBs3biBanms K mist VH3 u3 IgG uenoBeka, cocTasmsomyio Meree 1x10°
M.

5. BeigeneHHsli noaunenTyy no grodomy u3 nim.1-4, rae Bapuant SpA He UMEET 3aMeH B
mobom u3 nomeHoB A-E, cooTBeTcTByrOIINX NOJIOKeHUI0 36 u 37 B nomene D.

6. BeineneHHpll monunentua 1o Jo0oMy U3 M. 1-5, rne eNMHCTBEHHBIMHM 3aMEHaMH B
Bapuanre SpA sBistrores (1) u (i1).

7. BblneneHHbIH NOJIMIENTUA MO JIOOOMY M3 M. l1-6, rie BbIIENEHHbIH MOIUIETTH
COCTOUT U3 BapuaHTa SpA.

8. Kommo3uuusi, cozpeprkaiiasi BbIAEICHHBIN MOJHMIIENTUA 1o JodoMy u3 mm.l-7, rae
KOMITO3ULIUST CONepKUT MeHee 1% mo macce oOuiero koim4ecTBa Oenka WHOro Oenka, uem
BbIJI€JICHHBIN TOJUNENTH].

9. Komno3unus no n.8, rae KOMIO3ULKs JOMOJIHUTEIBHO COAEPIKUT aIbIOBAHT.

10. Kommnozunus 110 1.9, rae BbIeIeHHBIN NOJHUIIENTH]T CBS3aH C abIOBAHTOM.

11. Komnosuuus no n.9 wnu 10, rae anbroBaHT COAEP>KUT AIFOMOKAJINEBBIE KBACLIBL.

12.  Kommozummmst mo Jrobomy w3 mm8-11, JONOJHHUTENbHO — conepsKarnas
(apMaLeBTHUECKH MPHUEMIIEMbII SKCLIUTTHEHT.

13. BeigeneHHbIH MOJUIENTH, cCoAeprKauiuii Bapuant Oenka A (SpA), umeromuii (i)
3aMeHbl JIM3MHA OCTaTKaMu TIJyTaMHHa B KaxaoM U3 JoMeHoB A-E, cooTBercTByolNe
nojoxerusM 9 u 10 B momene D, u (i1) 3aMeHbI TPEOHMHA B KaXXAOM M3 JOMeHOB A-E,
COOTBETCTBYIOLIME MOJOXKEHUIO 33 B JoMeHe D, rae nonunenTun, OTHOCUTENIBHO
OTPHULATENILHOTO KOHTPOJISA, HE IPUBOAUT K AETEKTUpPyeMol nepekpectHoil cmuBke IgG u IgE B
KPOBHU WJIN HE aKTUBUPYET 0a30(UIIBI MU TyUHBIE KIETKH.

14. Beigenennsiii nounentuy no .13, rae agpdunnocts cBsaszbBanus Ka nimst VH3 u3

IgG yenoBeka CHIKEHA MO CPaBHEHUIO C BapUAaHTOM SpA, COCTOSIIMM M3 3aMEH JIM3MHA
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OCTaTKaMM TJIyTAMHUHA B KaXIOM U3 A0MeHOB A-E, cooTBeTCTByIOIUX nonoxeHuo 9 u 10 B
nomeHe D, u 3amMeH anaHuMHA acmapariHOBON KHUCJIOTOH B noMmeHax A-E, cOOTBETCTBYIOIIMX
nojnoxenuto 36 u 37 nomena D (SpAkkaa)-

15. Breinenenusiii nonunentua no m.13 wmmn 14, rae BbIAENeHHbIA MOJUMNENTHA UMEET
apdunnOCTb cBsi3piBaHus Ko s VH3 u3 IgG venoBeka, CHHKEHHYIO 1O MeHbLIEH mepe B 2
pasa 1o CpaBHEHUIO C SPAKKAA.

16. BoigeneHHblil monunentua mno Jrodomy u3 mm.13-15, rae BbAEICHHBIH MOJUITENTH
umeer apurnoCTh CBsi3biBanms K 1ist VH3 u3 IgG uenoBeka, COCTABISIONIYIO MeHee 1x10°
M.

17. Beigenennblii monmunentun mno Jrodomy u3 nm. 13-16, rne BapuanT SpA He uMmeer
3aMeH B JIFOOOM U3 1oMeHOB A-E, cOOTBETCTBYIOIIUX MOJIOKEHHsIM 36 1 37 B tomene D.

18. BoigeneHHbli nmomunentua no JrodoMy u3 mm.13-17, roe eAMHCTBEHHBIMU 3aMEHAMHU
B BapuaHTe SpA sBisirorcest (1) u (i1).

19. BoineneHnblil moqunenTy mo rodomy u3 . 13-18, rae BhIIeNeHHbIH MOTUITENTH
COCTOMT U3 BapuaHTa SpA.

20. Komnosunusi, coepskamiasi BbIISIEHHbIH TOJUnenTH 1 1o jrodomy u3 mm.13-19, rae
KOMITO3ULIUST COnepKuT MeHee 1% mo macce obmiero konudecTBa Oenka MHOrO Oenka, uem
BbIJI€JICHHbIN OJUNENTH.

21. Komnosunus no n.20, rae KOMNo3uuusl JOMOJHUTEIbHO COAEPKUT abIOBAHT.

22. Komnozuuus 1o m.21, rae BbieeHHbIA HOJUIENTH] CBSI3aH C aIbIOBAHTOM.

23. Komnosunus no n.21 wiu 22, rae aabOBaHT COAECPKUT ATFOMOKAIUEBBIE KBACLIBL.

24, Kommosumuss mno Jrobomy w3 mm20-23, ONOJHUTENBHO  COAEpsKalnas
(bapMaleBTHYECKH TPUEMIIEMbII SKCIIUITHEHT.

25. Cnoco® BbI3bIBaHMsSI O€30MACHOrO HMMMYHHOTO OTBeTa IPOTUB OakTepui
Staphylococcus y  mainueHTa-ueloBeKa, BKJIIOYAIOIIUN  BBEIEHHE  MAlMEHTY-4eJOBEKY
3¢ pexTHBHOrO KOJUYECTBA KOMITO3UIMH 110 JiFoOoMy U3 mi.8-12 mau 20-24.

26. cniocob mo .25, rae Oakrepun Staphylococcus BrirovaroT mramm WU mmm JSNZ
Staphylococcus aureus.

27. Cnocob mo n.25 wnu 26, rae Gaktepun Staphylococcus copepskat nzonar tuna ST88
i Jro0yIo Apyryro Oakteputo Staphylococcus yenoBeka, aianTUPOBAHHYIO IJIST }KHBOTHOTO.

28. Cnocob no modomy u3 min.25-27, rae mauueHT-4eJI0BEK SBISETCS MEeAHATPUIECKIM
MaLUEHTOM.

29. Cnocob o .28, rae nenuaTpudecKii MalueHT UMEeET BO3PacT 2 Tofia W MEHee.

30. Cnocob mo mobomy u3 nmn.25-27, rae NanueHT-4eloBeK UMEET BO3pacT 65 Jer miu
Oonee.

31. Cnocod mo mobomy w3 mm.25-27 wnm 30, rae NAMeHT-YENIOBEK SIBIISIETCS
MEIULUHCKIM PaOOTHUKOM.

32. Crocob mo mrobomy w3 mm.25-31, rae BbIACNEHHBIN MOJUIENTHA W3 KOMIIO3HLIUU
BBOZSIT B UETBhIPEX 033X, U e MHTEPBAJI MEKAY 103aMHU COCTABJISET IO MEHBLIEH Mepe YeTbIpe

HEIOCIN.
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33. IlpumeneHue KOMITO3UIHHU 1O JiFoOboMy u3 mt.8-12 wnm 20-24 nist nedyenus Oakrepuii
Staphylococcus y manueHTa-4eoBeKa Jisl BbI3bIBAHUSI 0€30MaCHOrO MMMYHHOT'O OTBETA MPOTHB
Oaxrepuii Staphylococcus.

34. Ilpumenenue no m.33, rae Oakrepun Staphylococcus xmouaroT mramm WU wnn
JSNZ Staphylococcus aureus.

35. Ilpumenenue no .33 wum 34, rae Oakrepun Staphylococcus comepskaT U30JAT THUIIA
ST88 wmm mroOyro apyryro Oakrepuro Staphylococcus dyenoBeka, aJanTHPOBAHHYIO ISt
YKUBOTHOTO.

36. Ilpumenenme mo Jrobomy wu3 mm.33-35, rAe NANUEeHT-YEIOBEK SIBISIETCS
NeANaTPUUECKUM MaLUEeHTOM.

37. IlpumeHeHue no n.36, rae neauaTpUYEeCKUi MALUEHT MMEET BO3PacT 2 roja WiH
MeHee.

38. Ilpumenenne no mrodomy U3 mm.33-35, rae NanueHT-4eIoBeK UMEeeT BO3pacT 65 yer
nnu Oonee.

39. Ilpumenenune no mobdomy u3 mm.33-35 wim 38, rae ManueHT-YeNOBeK SIBISIETCS
MEIUIUHCKIM PaOOTHUKOM.

40. Tlpumenenme mo mobomy u3 nm.33-39, rae BbIACNCHHBIA TOJIHUIENTUHN WK
KOMITIO3ULIMIO BBOJST B YUETBIPEX 703aX, U I7l€ HHTEPBAJ MEXY I03aMHU COCTABJISET MO0 MEHBLIEH
Mepe YeTbIpe HeeNN.

41. BeineneHHbIH NOJUNENTHN, COAep auuii Bapuant Oenka A (SpA), umeromuii (1)
3aMeHbl JJU3UHA OCTaTKaMH INIyTaMUHA, COOTBETCTBYIOIIME MOJoxkeHusM 9 u 10 B kaxxaoMm u3
nomMeHoB A-E, wu (i) mo MeHblnmeli wmepe OOHY JPYIYI0 3aMeHy aMHHOKHCIIOTHI,
cooTBeTcTBYOIY0 nonoxkenno 29 w/mnum 33 B SEQ ID NO: 2 B xaxxnom u3 nomenos A-E, rae
BapuaHT SpA umeet appuHHOCTD cBsazbBaHus Kp aimst VH3 u3 IgG yenoseka, COCTaBISIIOIIYIO
Gomee 1,0x10" M, wmmu abpuuHocTs cBssbiBamms Kp ams VH3 us IgE  uenosexa,
cocraBmsroLyro Gonee 1,0x10° M.

42. Breigenennbli nojunentun no m.4l, rne BapuaHT SpA  CONEPXKUT 3aMeHY
AMUHOKHCIIOTBI, COOTBETCTBYIOLIYIO nojioxkeHuto 29 B SEQ ID NO: 2 B kakaoMm u3 10MeHOB A-
E.

43. BrigenenHbii nojunentun no m.4l, rae BapuaHT SpA  COXEpPXKUT 3aMeEHY
AMUHOKHCIIOTBI, COOTBETCTBYHOLIYIO nojioxkeHuto 33 B SEQ ID NO: 2 B kakqom u3 10MeHOB A-
E.

44. BeigeneHHbli nojgunentun no mn.42, rne BapuaHT SpA COHEPXKUT 3aMeHy
AMUHOKHCJIOTBI, COOTBETCTBYIOIMYO monoxkeHusiM 29 u 33 B SEQ ID NO: 2 B kaxaom u3
nomeHoB A-E.

45. BelgeneHHbli momunentua no modomy u3 m4l-44, roe Bapuant SpA COmEpIKUT
3aMEHY aMHHOKHCJIOTBI, COOTBETCTBYIOIIYIO OAHOMY M oOouM nojoxenusm 36 u 37 8 SEQ ID

NO: 2 B xaxxnoMm 13 noMeHoB A-E.
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46. BeoipeneHHblli nonunentua 0o 145, rae BapuaHT SpPA  COAEPXKUT 3aMEHBI
AMUHOKUCJIOT, COOTBeTCTByIOIMe oboum nonoxerusM 36 u 37 SEQ ID NO: 2 B kaxkaoMm u3
nomeHoB A-E.

47. Beigenenubli nongunentua no n.44 wumm 45, TH€ 3aMEHbl AMHHOKHCIIOT,
COOTBETCTBYIOLIME MOJOXEHUAM 36 U 37, MpeAcTaBiA0T COOOH 3aMEHbl OCTATKOB ajlaHMHA
OCTaTKaMU aClaparuiHOBON KUCJIOTHI.

48. BoeieneHHblil momunentua no jgodomy u3 mm4l-46, roe BapuaHt SpA COHEPKUT
BapuaHT 1oMeHOB A-E, mo wmenbimeli Mmepe Ha 70% HIEHTUYHBI aMHHOKHCIOTHOM
nocaenoBarenbHocTH SEQ ID NO: 2.

49. BeinenenHblil nonumnentus o m.48, rae BapuadnT SpA COAEPKUT BapHAHT JOMEHOB
A-E, no menbiueit mepe Ha 80% HIEHTHYHBIA aMUHOKUCIOTHOM mocienoBarenbHoctd SEQ ID
NO: 2.

50. Beigenennslii nmojunenTua no m49, rae BapuaHT SpA CONEpPKUT BapUAHT JOMEHOB
A-E, no menbieit mepe Ha 90% HIEHTHYHBI aMUHOKUCIOTHON mochenoBarenbHoctu SEQ ID
NO: 2.

51. Beinenenssiii nonunentua no n.50, rae BapuaHT SpA COAEp>KUT BapUAHTHI JOMEHOB
A-E, Heconepskammii kakue-mbo 3amensl amuHOkucaoT B SEQ ID NO: 2, 3a uckimoueHuem
3aMeH, COOTBETCTBYIOIUX nojioxkeHusM 9, 10, 29, 33, 36 w/mmm 37.

52. BoiaenenHslii nonunenTtua no m.51, rae BapuaHT SpA COIEp>KUT BapUaHThI JOMEHOB
A-E, coCTOsIIME UCKIFOYUTENBHO U3 3aMEH aMHHOKHUCIIOT, COOTBETCTBYHOILIUX IMOJIOKEHUSIM 9,
10 1 29 8 SEQ ID NO: 2.

53. Beinenenssliii nonunenTua no mn.51, rae Bapuant SpA COAEp>KUT BAPUAHTHI JOMEHOB
A-E, cocToslue UCKIYUTEIbHO U3 3aMEH aMHHOKUCJIOT, COOTBETCTBYIOIIUX IMOJOKEHUSIM 9,
10 m 33 B SEQ ID NO: 2.

54. BeigeneHHblil nonaunentyuy no n.51, rae BapuaHT SpA COAEpKUT BapHUAHTHI IOMEHOB
A-E, cocTosiue UCKIFYUTENBHO U3 3aMEH aMHHOKHUCIIOT, COOTBETCTBYIOLINX MOJIOXKEHUSM 9,
10,29 u 33 B SEQ ID NO: 2.

55. Beinenenssiii nonunenTua no mn.51, rae Bapuant SpA COAep>KUT BapHUAHThI JOMEHOB
A-E, cocTosIMe UCKIFYUTENBHO U3 3aMEH aMHUHOKHUCIIOT, COOTBETCTBYIOLIUX IMOJIOKEHUSIM 9,
10, 29,36 u37 B SEQ ID NO: 2.

56. Brinenensslii nonunenTua no n.51, rae BapuaHT SpA COIEPKUT BapUaHThI JOMEHOB
A-E, cocToslMe UCKIFYUTENBHO U3 3aMEH aMHHOKHUCIIOT, COOTBETCTBYIOILIUX MOJIOKEHUSIM 9,
10, 33,36 u37 B SEQ ID NO: 2.

57. BeinenenHsiii nonunenTua no n.51, rae Bapuant SpA COAep>KUT BapUAHTHI JOMEHOB
A-E, cocTosiliMe UCKIFYUTEIBbHO U3 3aMEH AMHUHOKHUCJIOT, COOTBETCTBYIOINUX IMOJIOKEHUSIM 9,
10, 29, 33,36 u 37 B SEQ ID NO: 2.

58. Beimenennslii monunenTua mno mobdomy m3 mm.42-57, rae 3amMeHa aMHHOKHUCIIOTHI,
COOTBETCTBYIOLIAsT TOJOXKEHUI0 29, mpencrasinser coOOH anaHuH, JEHIWH, MPOJIUH,

(I)GHI/IJ'IaJ'IaHI/IH, TIIYTAaMHUHOBYIO KHUCJIOTY, aprHUH, JIU3UH, CCPUH, TPCOHWUH WUJIU INTyTAMUH.
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59. BeieneHHblil NOMMOENTU MO .58, re 3aMeHa aMHUHOKUCIIOTBI, COOTBETCTBYIOIIAS
HOJIOXKEHHUIO 29, pencTaBisieT co00H anaHuH, peHUTaJIaHuH MK apTUHUH.

60. BpineneHHbld moyurnenTua mno Jjgroodomy u3 mm43-57, rne 3aMeHa aMHHOKUCIIOTHI,
COOTBETCTBYIOLIAs! ITOJIOKEHUIO 33, MpeAcTaBisieT OO0 anaHuH, (GeHIIaNaHuH, TIIyTAMUHOBYIO
KHUCJIOTY, JIM3UH UJIU TJIyTAMUH.

61. BbimeneHHbI NOIHUIIENTUA MO MOOOMY M3 mm.42-57, rne 3aMeHa aMHHOKHCIOTHI,
COOTBETCTBYIOIIAsl MOJOXEHUIO 33, TpencraBisier co0OH (eHWIaNaHuH, TJIyTAMUHOBYIO
KHUCJIOTY WUJIU TJIyTAMUH.

62. BeimenenHbli mosnunentun no Jrodomy u3 mm41-61, roe BapuaHT SpA umeer
a¢pdunnocTb cBszbiBanust Kp mi1st VH3, cocrasmsironnyro 6omee 1,0 102 M.

63. BeigeneHHbIi NOIUMENnTH ] 10 JIF0OOMY M3 mi.41-62, NOMOJIHUTENBHO COAEp KAl
CerMeHT He-Oenka A.

64. BoimeneHHbIN MONMMIENTH MO M.63, rie CerMeHT He-OeNka A SIBJISIETCS CETMEHTOM
BTOPOr'O aHTHUI'EHA.

65. BpiaenenHbli nojunentua no 1n.64, rae CErMEeHT BTOPOrO AHTUIE€HA SIBJISIETCS
CErMEHTOM CTa(pHIOKOKKOBOTO aHTUT€HA.

66. BrigeneHHblil monunenTua Mo M.O5, rAe CerMeHT CTadUIOKOKKOBOTO AHTUTEHA
npencrasisier coboit cerment Emp, EsxA, EsxB, EsaC, Eap, Ebh, EsaB, Coa, vWbp, vWh, Hla,
SdrC, SdrD, SdrE, IsdA, IsdB, IsdC, CIfA, CIfB u/unu SasF.

67. Kommosunusi, comepainasi BbIIeJIeHHbINA MOJUIEeNTH 110 Jrooomy u3 m.41-66, rue
KOMITO3ULIMSI MOKET CTUMYJIMPOBATh UMMYHHBIM OTBET y HY>KJAIOLIErocsi B 3TOM UHAUBUIYYMA.

68. Kommnozumusi mo m.67, rae KOMIo3uuus coxepxut mMenee 1% mo macce oOuiero
KOJIYeCTBa OeJika HHOTo Oeska, 4eM BbIIEEeHHbIH MOTUMEeTTHI.

69. Komnosunus no mn.67 unum 68, rae KOMIO3MLMS AONOJHUTENBHO COAEPIKUT
aZbIOBAHT.

70. Komno3unust no 11.69, rae BbIIeeHHbINA HOJIHIIENITH CBI3aH C aIbIOBAHTOM.

71. Komnosuuus no n.70, rae agboBaHT COAEPKUT aTFOMOKAINEBbIE KBACLIbL.

72. Kommnosumms mno smodomy w3 mm.67-71, IOMONHUTENBPHO — COneprKarnas
(bapMaleBTHYECKH MPUEMJIIEMbII SKCIIUTTHEHT.

73. Cnoco® npoUIaKTUKK WIH JIEYeHHUsT CTA(UIOKOKKOBOH MH(EKIMH, BKIOYArOIINN
CTaUI0 BBEIEHHs BBIIEJICHHOTO MOJHIENTHAA MO JHOoMy u3 m.41-66 Win KOMIIO3UIMH 1O
moboMy U3 mi.67-72 HyKAAOLMEMYCsT B 5TOM NAIHEHTY.

74. Cnocob no .73, rae 6akrepun Staphylococcus BkmroudaroT mramm WU1 umn JSNZ
Staphylococcus aureus.

75. Cnocod mo n.73 unu 74, rae 6akrepun Staphylococcus conepskar uzonsat tuma ST88
win Jro0yIo apyryro Oakteputo Staphylococcus yenoBeka, afanTUPOBAHHYIO JJIST dKUBOTHOTO.

76. Criocob mo mobomy u3 m.73-75, rae nanueHT-4eI0BeK SBISIETCS MeIUaTPpUIeCKUM
MALUEHTOM.

77. Cniocob 1o .76, rae nequaTpuveckruii MalueHT UMeeT BO3PACT 2 rofja WIIH MEHee.
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78. Cnocob mo nmobomy u3 nmn.73-75, rae manpeHT-4eloBeK UMEeT BO3pacT 65 jer wiu
Oonee.

79. Cnocod mo mobomy w3 mm.73-75 wunm 78, rae NAMEHT-YEJIOBEK SIBJISIETCS
MEIUILUTHCKIM PAOOTHUKOM.

80. Criocob mo nrobomy u3 1. 73-79, rne BbIIENeHHBINH MOJUIENTHI WA KOMITO3ULIHEO
BBOJST B UETBHIPEX 033X, U IIe MHTEPBAJI MEXKAY J03aMHU COCTABJISIET IO MEHBLIEH Mepe YeThIpe
HEZEeNN.

81. [IpuMeHeHe BBIACICHHOTO MOJUIENTHA MO JIIOOOMY 13 N4 1-66 WM KOMITO3ULIMU
no Jjobomy wu3 nm.67-72 B TPOU3BOACTBE BAKUHUHBI U JICUEHHS WM TPOPHUIAKTHKH
CTaUIIOKOKKOBOM MH(EKIUH.

82. IIpumenenue no n.81, roe Gakrepun Staphylococcus rmtouaror mramm WU wm
JSNZ Staphylococcus aureus.

83. IIpumenenne no n.81 wm 82, rue Gakrepuu Staphylococcus comepskat 30T THIIA
ST88 wmm moOyro napyryro Oakrtepuio Staphylococcus denoBeka, aganTUPOBAHHYIO IS
JKUBOTHOTO.

84. Ilpumenenme mno moOomy u3 mm.81-83, rme mNaMEHT-YENOBEK SIBISIETCS
NeANaTPUUECKUM MaLUEHTOM.

85. Ilpumenenue no n.84, rae neAuMaTpUYECKU MALUUEHT MMEET BO3PacT 2 roja Wiu
MEHee.

86. Ilpumenenue no modomy u3 nm.81-83, rae manueHT-4enoBek UMeeT BO3pacT 65 et
unu Oonee.

87. Ilpumenenune no mobomy u3 nn.81-83 mnm 86, rae manMEeHT-4ENOBEK SIBISIETCS
MEIULUHCKIM PaOOTHUKOM.

88. Ilpumenenne mno obomy u3 nmn.81-87, rae BbIAEICHHBIH MONUNENTHI WIN
KOMITIO3ULIMIO BBOAST B YETHIPEX 103aX, U I7I€ HHTEPBAJI MEXIY J03aMHU COCTABJISIET IO MEHbLIEH
Mepe UeTbIpe Heeu.

89. Cnoco® BbI3bIBAHMS HWMMYHHOIO OTBeTa NpPOTHB OakTepun Staphylococcus y
WHIMBUAYYMA, BKJIOYAIOLIMA  BBEOCHHE WHAMBHAYYMY  3(PQEeKTHBHOrO  KOJUYECTBA
BBIIEJICHHOT'O TIOJIUTIENTH 1A TI0 JTEOOOMY 13 114 1-66 Ml KOMITO3UIIUH TI0 JTF0O00MY U3 min.67-72.

90. Criocob o .89, rne HHIUBUAYYMY TaKKe BBOASIT aIbIOBAHT.

91. Criocob mo 11.89 uu 90, rne KOMITO3UIUS COEPKUT aTbIOBAHT.

92. Criocob mo n.91, roe BapuaHT SPA CBsI3aH C aIbIOBAHTOM.

93. Criocob mo n.92, re axbIoBaHT CONEPIKUT aTFOMOKATHEBBIE KBACIIHI.

94. Criocob no modomy u3 n.89-93, rae KOMIIO3ULIUIO COCTABISIOT B (papMaLieBTHUECKH
MPUEMIIEMON KOMIO3ULUH.

95. Cnocob mo mmobomy u3 nn.89-94, rae G6akrepus Staphylococcus siBisieTcst Oakrepueit
S. aureus.

96. Cnocob mo n.95, rae Oakrepusi Staphylococcus pe3ncTeHTHa K OgHOMY MM Oonee
crocobam JIeueHuUsl.

97. Cniocob o 11.96, rne 6akrepus ABISAETCS METULIMIUIMH-PE3UCTEHTHOMN.
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98. Cmnocobd mo mrobomy w3 mi.89-97, NOMOJHUTENBHO BKJIIOYAIOIMIUN BBEACHHE
WHMBUAYYMY BBIIEJIEHHOTO MOJIUIENTHAA WIN KOMITO3UIINH O0Jiee OHOTO pasa.

99. Cnocod mo mobomy wu3 nm.89-98, rae KOMIO3UIMIO BBOIST MEPOPANBHO,
HapeHTePaNIbHO, OAKOKHO, BHYTPUMBILIEYHO WM BHYTPUBEHHO.

100. Cnoco6 mno mobomy u3 mm.89-99, NOMONHUTENBHO BKIIOYAIOLINI BBEAEHHE
VHIVBHAYYMY KOMITO3ULIUY, COAEpIKaIei BTOPOil cTapUIOKOKKOBBIH aHTUTEH.

101. Cnoco6 mo m.100, rae BTOpOI CTa(QUIOKOKKOBBIH AHTHIECH SIBJISETCS ONHUM HWIIN
oonee uz Emp, EsxA, EsxB, EsaC, Eap, Ebh, EsaB, Coa, vWbp, vWh, Hla, SdrC, SdrD, SdrE,
IsdA, IsdB, IsdC, CIfA, CIfB u SasF.

102. Cnocob6 mo mrobomy u3 nm.89-101, roe WHAMBUAYYM TMPENCTaBISIET COOOM
MJIEKOITUTAIOLIETO.

103. Crioco6 no m1.102, rne MHAUBUAYYM SIBIISIETCS YEJIOBEKOM.

104. Cnocob mo mobomy u3 m.89-103, rie UMMYHHBIH OTBET SIBJISIETCS IPOTEKTUBHBIM
UMMYHHBIM OTBETOM.

105. Cniocob mo nmrobomy u3 mm.89-103, rae y mHIUBHAYyMa HE HAOMIOMAIOT KaKue-Iudo
NPU3HAKA TOKCUYHOCTH OT BBIIEJIEHHOTO IMOJUIIENTH/A WM KOMIO3ULIUH.

106. Crmoco® mo m.105, roe y mHOuUBHMAYyyMa He HAOMIOMAIOT KaKHe-THOO MPH3HAKH
aHa(hUIAKTHYECKOTO MIOKA OT BBIACICHHOTO MOJIUMENTHAA NITH KOMIIO3UIUH.

107. Crioco6 mo mobomy u3 nm.89-106, roe 6akrepun Staphylococcus BKITIOUAOT IITAMM
WUT unu JSN4Z Staphylococcus aureus.

108. Criocob mo mobdomy u3 mn.89-107, roe Oakrepun Staphylococcus comepkat U30sT
tuna ST88 umm mobyro apyryro Oakrepuio Staphylococcus uenoBeka, aganTHPOBAHHYIO IJIs
JKUBOTHOTO.

109. Cnoco6 mno mobomy wu3 mm.103-108, rae nNaLMEHT-YeNOBEeK —SBISETCS
HeUaTPUUYEeCKUM MaLlUEeHTOM.

110. Crioco6 no m.109, rae nenuaTpu4ecKuii MalUeHT UMEET BO3PaCT 2 To/ia WK MEHee.

111. Cnocob no smrobomy u3 . 103-108, rae mauueHT-4enoBeK UMeeT Bo3pacT 65 jer
wnu Oonee.

112. Cnocob mo mobdomy u3 mmn.103-108 wnm 111, rme manueHT-4eIoBEK SBISETCS
MEIUIUHCKIM PaOOTHUKOM.

113. Crioco6 mo mrobomy u3 n.89-112, rae BeIAeNeHHBIH MONUMENTH HITH KOMITO3HLIAIO
BBOJIAT B YETHIPEX 103aX, U I7I€ HHTEPBAJ MEXKIY JO3aMH COCTABJISIET IO MEHbINEH Mepe YeThIpe
HEJIeJIH.

114. Cnocob® neueHus: CTapUIOKOKKOBOW WH(EKIMU y WHIWBHAYYMA, BKJIFOYAFOIIHN
BBEJICHUE MHIUBUAYYMY, UMEIOIIEMY, KaK MPEAIOJaraloT, UMEIIIeMy WIH UMEIOIIEeMy PHCK
pa3BuTHA CTAPUIOKOKKOBOH MH(PEKINH, 3P (PEKTHBHOrO KOJINIECTBA KOMITIO3ULIUH, CONEpsKamei
BBIJICJICHHBIN TOJUMETITHL, COAep KaIuii BapuanT Oenka A (SpA), umeromuii (1) 3aMeHbI JIM3HHA
OCTaTKaMHU IJIyTaMUHA, COOTBETCTBYIOLINE MOJokeHUusAM 9 u 10 B kaxxnom u3 nomeHoB A-E, u

(11) mo MeHbLIeH Mepe OAHY APYTIYIO 3aMEeHYy aMHHOKHCIIOTHI, COOTBETCTBYIOIIYIO IOJIOKEHHIO
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29 w/uma 33 B SEQ ID NO: 2 B kaxnom u3 nomeHoB A-E, rae Bapuant SpA umeer ahppuHHOCTD
cesi3biBanus Kp s IgG, cocrasmsitomnyro 6onee 1,0 10° M.

115. Cnmoco6 mo mn.114, roe Bapuant SpA COAEPKUT 3aMEHY aMHUHOKHCIIOTHI,
cooTBeTcTBYIOMYIO nojoxxeHno 29 B SEQ ID NO: 2 B kaxxnom u3 nomeHoB A-E.

116. Cnoco6 mo m.114, rme BapuanT SpA COAEPKUT 3aMeHy aMHUHOKHCIIOTHI,
cooTBeTCTBYIOIIYIO nojokeHuio 33 B SEQ ID NO: 2 B kaxknom u3 nomeHos A-E.

117. cnoco® mo m.114, rme BapumanT SpA COHEPXKUT 3aMEHYy aMHUHOKHCIIOTHI,
cooTBeTcTBYIOIYIO MojoskenusiM 29 u 33 B SEQ ID NO: 2 B xaxknom u3 gomeHoB A-E.

118. Crnocob6 mo mwobomy u3 mm.114-117, rme BapuaHT SpA COHEPKUT 3aMEHY
AMHHOKHCJIOTBI, COOTBETCTBYIOIIYIO OHOMY Miu oboum u3 nonoxkenuit 36 u 37 8 SEQ ID NO:
2 B KaxIoM U3 noMeHoB A-E.

119. cnoco6 mo m.118, rme BapuaHT SpPA COHEPKUT 3aMEHbl AMHHOKHCIOT,
cooTBeTcTBYyrOIUE oboum nosoxkerusiM 36 u 37 SEQ ID NO: 2 B kaxkaom u3 1oMeHOB A-E.

120. Crnoco6 mo m.117 wmm 118, rme 3aMeHBl aMHUHOKHUCIOT, COOTBETCTBYIOIIHE
nojoxkeHussM 36 u 37, TpPEACTaBISIOT COOOW 3aMEHBl OCTATKOB aJlaHWHA OCTaTKaMH
acraparuHOBOU KHUCJIOTHL

121. Crocob mo modomy u3 mi. 114-119, rae Bapuant SpA COOEp>KUT BapUAHT TOMEHOB
A-E, no menbieit mepe Ha 70% HAEHTHYHBIA aMUHOKHUCIOTHOM mnocienosarenpbHocTd SEQ ID
NO: 2.

122. Cnoco6 mo m. 121, rne BapuaHT SpA comep:kut BapuaHT 1oMeHOB A-E, o meHbIueit
Mmepe Ha 80% uaeHTUYHBIN aMUHOKHUCIOTHOH nocnenosareapHoctd SEQ ID NO: 2.

123. Cnoco6 no 1. 122, rne BapuaHT SpA comep:kut BapuaHT nfoMeHoB A-E, no meHbiueit
mepe 90% HUAeHTUYHbIN aMHHOKUCIOTHOH nocnenoBarenbHocTi SEQ ID NO: 2.

124, Cnmoco®6 mo m.123, rme BapuaHT SpA COXEPXKHUT BapUaHT IOMEHOB A-E,
Hecoeprkammii kakue-moo 3ameHbl aMHHOKUCTOT B SEQ ID NO: 2, 3a uCKJIFOU€HHEM 3aMeH,
COOTBETCTBYIOIIUX moyioxkenusiM 9, 10, 29, 33, 36 u/unu 37.

125. Cnocob no 11.124, rae Bapuant SpA comepkut BapuaHThl foMeHOB A-E, cocrosmme
UCKJIFOUHUTENIbHO U3 3aMEH aMHUHOKHCIIOT, COOTBETCTBYIOIUX mojioskeHusiM 9, 10 u 29 B SEQ ID
NO: 2.

126. Criocob o 11.124, rae Bapuant SpA comepkKuT BapuaHThl foMeHOB A-E, coctosmme
UCKJIFOUUTENIbHO U3 3aMEH aMHUHOKHCIIOT, COOTBETCTBYIOIUX mojioskeHusiM 9, 10 u 33 B SEQ ID
NO: 2.

127. Criocob o 11.124, rae BapuaHT SpA comeput BapuaHThl foMeHOB A-E, cocrosmue
HCKJIFOUUTENIbHO U3 3aMEH aMHHOKHCJIOT, COOTBETCTBYIOLINX nosiockeHusiM 9, 10, 29 u 33 B SEQ
ID NO: 2.

128. Criocob o 11.124, rae BapuanT SpA comepkut BapuaHThl foMeHOB A-E, cocrosmue
HCKJIFOUUTENIBHO U3 3aME€H aMHUHOKHUCJIOT, COOTBETCTBYHOIIUX MOJoxeHusM 9, 10, 29, 36 u 37 B
SEQ ID NO: 2.
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129. Crioco6 o 11.124, rae Bapuant SpA comep kUt BapuanTel foMeHOB A-E, cocrosmue
WCKJIFOUUTENIBHO U3 3aME€H aMUHOKHUCJIOT, COOTBETCTBYHOIIUX MOJoxeHusM 9, 10, 33, 36 u 37 B
SEQ ID NO: 2.

130. Crioco0 o 11.124, rae Bapuant SpA comepkut BapuanTel foMeHoB A-E, cocrosimue
UCKJIFOUUTENIbHO U3 3aMEH aMUHOKHCIIOT, COOTBETCTBYIOIIMX MONoKeHusm 9, 10, 29, 33, 36 u 37
B SEQ ID NO: 2.

131. Crioco6 mo nrobomy u3 . 115-130, roe 3ameHa aMHHOKHCIIOTBL, COOTBETCTBYIOINAS
NIOJIOXKEHUIO 29, mpeAcTaBisieT coOO0H ajlaHWH, JIHLIMH, MPOJINH, (EeHIIATAHUH, TTyTAMHHOBYIO
KHUCJIOTY, apTUHUH, JIU3UH, CEPUH, TPEOHUH UJIH IIIyTaMUH.

132. Cnocob mo m.131, roe 3aMeHa aMHHOKHCIIOTBI, COOTBETCTBYIOIIIAsI MOJIOKEHHUIO 29,
NpeACTaBIsieT COOOH anaHuH, (PEeHITATAHIH WA APTHHHH.

133. Cnocob o modomy u3 1. 116-130, rae 3aMeHa aMUHOKHUCIIOTBI, COOTBETCTBYOIIAS
MOJIOXKEHUIO 33, MpencTaBysieT cOOON anaHuH, (PeHMJIANAHUH, TIIYTAMUHOBYIO KHCJIOTY, JIU3UH
WM [Ty TaMUH.

134. Cnioco6 no mobomy u3 mm.115-130, roe 3aMeHa aMHHOKHUCIIOTHI, COOTBETCTBYOIAS
MOJIOXKEHHUIO 33, MpencTaBisieT co00H (heHMTaTaHnH, MTyTAMUHOBYIO KHUCIOTY WJIH TITyTaMHH.

135. Cnocob mo mrobomy w3 mm.114-134, roe Bapuant SpA umeer adpHUHHOCTH
csizbiBanus Kp st VH3, cocrasmstromyro 6omee 1,0 107 M.

136. Crioco6 mo mobomy u3 m.114-135, HONOJHUTENBHO BKIIOYAOIIUNA CETMEHT He-
Oenka A.

137. Cnoco0 o . 136, rne cermeHT He-Oenka A sIBJISIETCSI CETMEHTOM BTOPOTO aHTUTEHA.

138. Cmoco6 mo m.137, roe cerMeHT BTOPOrO AaHTUTEHA SIBISIETCS CETMEHTOM
CTa(pMIOKOKKOBOT'O aHTUI'€HA.

139. Cnocob mno m.138, rue cermMeHT CTaMIOKOKKOBOI'O aHTHI€HA MPEACTABIAET COOOH
cermenT Emp, EsxA, EsxB, EsaC, Eap, Ebh, EsaB, Coa, vWbp, vWh, Hla, SdrC, SdrD, SdrE,
IsdA, IsdB, IsdC, CIfA, CIfB u/unu SasF.

140. Cnocob mo jrobomy u3 nm.114-139, rme y MHOUBUAyyMa AHMArHOCTHPOBAHA
MEPCUCTUPYIOIIAs CTAQUIOKOKKOBAST HH(PEKLIUS.

141. Cnoco6 mo mrobomy u3 mm.114-140, roe BapuiaHT SPA BBI3BIBAET MPOAYKLIUIO
AHTHTEJA, CBSI3BIBAIOLIETOCS C OEJKOM A, Y HHAUBHAYYMA.

142. Cnoco6 mo mobGomy u3 mm.114-141, rae BbIAETICHHBIH TMOJUIENTHI BBOJAAT C
a/IbIOBAaHTOM.

143. Cnoco0 o 11.142, rae BulaeIeHHbIH MOJUIENTH CBS3aH C aTbIOBAHTOM.

144. Cniocob mo modomy u3 nm.114-143, rae BeIAECNECHHBIN MOJMUNENTHL COCTABISIOT B
(bapManeBTHUECKH TPUEMIIEMO KOMITO3ULIUH.

145. Cnoco6 mo mobomy u3 nm.114-144, HONMOSHUTENHHO BKIIKOYANOIIUN BBEICHHE
BTOPOTO CTa(UIOKOKKOBOTO aHTUT€HA.

146. Cnioco6 mo 1n.145, rae BTopoil cTadpuIOKOKKOBBIH AHTHIeH BBOIST OAHOBPEMEHHO C

BBIICJICHHBIM ITOJIMIICIITHAOM.
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147. Cnoco® mo mn.146, rme BTOpOH CTapUIOKOKKOBBIH AHTUT€H M BbIIEJIEHHBIN
TOJIUTIENITH] BBOJAT B OAHON KOMIO3HMILIUH.

148. Crioco0 no 11.147, rne BTopoi cTadUIOKOKKOBBINA AHTUT'€H CIIUT C BAPUAHTOM SpA.

149. Cnoco6 mo mobomy u3 mm.145-148, roe BTOpOi CTaUIOKOKKOBBIM aHTUIeH
sBysieTcst onHuM ik O6ostee u3 nentuna Emp, EsxA, EsxB, EsaC, Eap, Ebh, EsaB, Coa, vWbp,
vWh, Hla, SdrC, SdrD, SdrE, IsdA, IsdB, IsdC, CIfA, CIfB u SasF.

150. Cnocob mo mobomy u3 nm.114-149, rae cradunokokkoBas MH(EKUUs SBISETCS
uHdexkuel Staphylococcus aureus.

151. Cnoco6 mo mrobomy wu3 mm.l114-150, rme mnentun BBOAST MEPOPANIBHO,
MApEeHTEePAIbHO,  TPAHCAEPMAIbHO, YPE3CIAM3HCTO, TMOAKOXKHO, BHYTPHMBIIIEUHO  MJIH
NOCPEICTBOM HHTAJISLIUH.

152. Cnocob6 mo mobomy w3 mm.114-151, HONMOSHUTENBHO BKJIFOYANOIIUN BBEICHHE
UHIMBUAYYMY BBIIEJICHHOTO MOJIUTIENTHAA OOJiee OIHOTO pasa.

153. Cnoco6 mo mobomy w3 mm.114-152, roe WHAUBUAYYM TPENCTaBISIET COOOM
MJIEKOITUTAFOLIETO.

154. Crioco® no m.153, rne MHAUBUAYYM SIBIISETCS YEJTOBEKOM.

155. Cnocob no mobdomy u3 mm.114-152, roe y wHIUBHUAYyMa He HAONIONAIOT KaKHX-
100 MPU3HAKOB TOKCUYHOCTHU O MPUYHMHE BBIAECIEHHOTO MOJIUIENTHAA UITH KOMITIO3HLIUH.

156. Cnocob mo m.155, roe y uHAMBHAyyMa He HAOMIONAIOT KaKUX-JTUOO MPU3HAKOB
aHa(hUIAKTHUECKOTO IOKA 110 MPUYHHE BBIACICHHOTO MOJIMNENTHAA WA KOMITO3ULIHH.

157. Cnocob mo mrobomy u3 mm.114-156, rne Oakrepum Staphylococcus BkimrouaroT
mramMm WU1 unu JSN4Z Staphylococcus aureus.

158. Cnocob6 mo mobomy uz mm.106-157, rme OGakrepum Staphylococcus comepkat
m3osst Tuna ST88 mnm moOyro npyryro Oakrepuro Staphylococcus denoBeka, afanTHPOBAHHYIO
1151 ")KUBOTHOTO.

159. Cmoco6 mno mobomy wu3 mnm154-158, rme mauuMeHT-4enoBeK —SIBISIETCS
NeTUATPUIECKUM MALIUEHTOM.

160. Crioco® no m1.159, rne nequaTpu4eckuii MaLMEHT UMeeT BO3PACT 2 To/la WJIK MEHee.

161. Cnocob no ymobomy u3 mm.154-158, roe mauueHT-4en0BeK UMeeT BO3pacT 65 jer
nnu Oonee.

162. Cnocob mo mobdomy u3 mm.154-158 wmnm 161, rae manueHT-4esoBeK SIBISETCS
MEIUILUHCKIM PaOOTHUKOM.

163. Cmocob6 mo mobomy u3 nm.114-162, roe BbIOENEeHHBIH MNOJMIENTHI WIH
KOMITO3ULIMIO BBOIST B YETHIPEX 103aX, U IJI€ MHTEPBAI MEXKIY A03aMH COCTABIISIET IO MEHbIIEH
Mepe YeThIPE HEeNEIIH.

164. Crioco0 nexoNoHU3auu Wi MPOQUIAKTUKYA KOJIOHM3AIMH WIH PEKOJOHU3ALNU
Oakrepmii  Staphylococcus 'y UWHAMBHAYyYMA, BKJIIOYAIOIINHA  BBEACHWE HHIUBUAYYMY
3¢} (PexTUBHOrO KOJMYECTBA BBIACIIEHHOTO TNOJHUIENTHAA MO JiroOomy u3 mm41-66 wimm

KOMITO3UILUH 110 JF0OoMy U3 nm.67-72.
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165. BrigeneHHbIN MOMUNENTHA, copepkamui Bapuant Oenka A (SpA), mmerommii (1)
3aMeHbl JIM3MHA OCTaTKaMu TIJyTaMHHa B KaxaAoM H3 J0MeHOB A-E, cooTBeTcTBylOINE
nojoxerussM 9 u 10 B nomene D, u (i1) 3aMeHbl riyramara B KaxaoM u3 aomeHoB A-E,
COOTBETCTBYIOLME MOJOXEHHIO 33 B 1oMeHe D, rae nonunenTun, OTHOCUTENIBHO
OTPHULATENILHOTO KOHTPOJISA, HE IPUBOJUT K AETEKTUPYEeMOl nepekpectHoi ciuuke IgG u IgE B
KPOBU WJIM HE aKTHUBHUPYeT 030 HITbI HITH TY4HbIE KJIETKH, IIe BAPUAHT SPA HE MMeeT 3aMEHbI B
moOoMm u3 noMeHoB A-E, cooTBeTcTByIOIINE MonokeHnsm 36 u 37 B nomene D.

ITo noBepenHocTn
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