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HNPOTHBOBOCHAJIMTEJBHBIE HOJUIIEITTH/IbI

HNEPEKPECTHASA CCBIJIKA HA POACTBEHHBIE 3ASABKH

Hacrosiimas 3asBka uCHpalluBaeT NPUOPUTET corjacHo 3asBke Ha mnarteHt CIIA
14/638905, momannoit 4 mapta 2015 roma, KoTOpas SIBJISIETCS YaCTHYHO MPOAOJDKAIOLIEH
3asiBKON uist 3asiBkM Ha mateHT CIIA 14/368701, momanno# 25 wurons 2014 roma, koTopas
ABNsieTcs  3asBKoH HaumoHasmpHONH (a3pl CIIA Ha OCHOBE MEXKAYHAPOJHOW 3asBKH
PCT/US2012/068718, nogannoii 10 nexadbpst 2012 rona, B KOTOPOH UCHPAIINBAETCS IPUOPUTET
COMTacHO mpeaBapuTesbHOM 3asBke Ha mateHT CIIIA Ne 61/577361, nogannoii 19 nexadpst 2011
roga. CopepkaHue NpPEABIAYLIMX 3as8BOK IOJHOCTBIO BKJIKOYEHO B HACTOSIIYIO 3asBKY

NoCpeACTBOM CCBLIKH.

OBJIACTDb TEXHHKH
B nacrosimeMm n300peTeHnH MpeIosKeHbl IPOTUBOBOCIAIUTENbHbBIE aTr€HThl, KOMITO3UIUN

U CHIOCOOBI JIeUueHNsI BOCTIATUTEIIbHBIX HAPYLIEHNUH.

YPOBEHb TEXHUKH

BocnanurtenpHble HapylleHHs, BKJIOYAs ayTOMMMYHHbIE 3a00JIeBaHUS, IPEACTABISIOT
co0OH HapylIeHUs, CBS3aHHBIC C MATOJIOTMYECKON aKTHUBALMEW M TMOCIEAYIOLIeH MHUrpauuein
JIEWKOILUTOB B MOPAKEHHbIe OOJIACTH Tesa. YKa3aHHbIE COCTOSIHUSI OXBATHIBAIOT HIMPOKHH
CIEKTP HEOYroB, KOTOPbIE BIMSIOT Ha JKM3HH MUJUIMOHOB JItOJiel BO BceM mupe. Hecmotps Ha
TO, YTO B HACTOSIIIEE BPEMsI JOCTYIIHBI PA3IMYHbIE CIIOCOOBI JICUSHHsI, MHOTHE M3 HUX O0JIaaroT
3HAYUTEJBHBIMI MOOOYHBIMH 3 ekTaMu Win Maio3((HEKTUBHBI B JICYEHUH BCEX CHMIITOMOB.
CrnenoBarenbHO, CyLIeCTBYeT MOTPEOHOCTh B MPOTHBOBOCHAJIHMTENBHBIX areHTax Uil JICYEHUs
BOCTIAJIUTENIbHBIX HAPYLIEHUH 1 CIIOCO0aX BBIIBJIICHHUS M OLICHKH YKa3aHHBIX ar€HTOB.

JaBHO u3BecTHO, uTo uMMyHOrNo0ynH G (IgG) obnanaer kak MPOBOCMAUTEILHOM, TaK U
MPOTUBOBOCHAJIIUTENIBHON AKTHUBHOCTBK) 34 CYET B3aUMOACHCTBUM, ONOCPENOBAHHBIX €ro
¢parmenTom Fc. B TOo Bpems kak B3aumonedictBusi Fc-FcyR  oTBercrBeHHBl 32
NPOBOCHANUTENbHbIE CBOWCTBA HMMYyHHBIX KOMIUJIEKCOB U IUTOTOKCHYECKHX AHTHUTEI,
BHyTpUBEHHbIH  ramMma-riodynmuH  (IVIG) uw  ero  ¢parmentst  Fc  oOnanmaror
NPOTUBOBOCMAJUTENbHBIMY  CBOMCTBAMM W LIUPOKO  KCMOJNB3YIOTCS Uil IMOJABIEHUS
BOCIIAJIUTENbHBIX 3a00JIeBaHUN. BBUTO BRICKA3aHO MPEATIONOKEHUE, YTO MIHKo3mwIupoBanue IgG
UMeeT pellarollee 3HaueHNe AJis Peryissliui HUTOTOKCUYHOCTH U BOCHIAJIMTENIbHOTO MOTEHINANa
IgG. Hanpumep, Obuta BBIABHHYTA THIIOTE3a O TOM, YTO NMPOTHBOBOCHAJIHMTENbHAS aKTHMBHOCTD

IVIG sBnsiercst cBoiicTBOoM ¢parmenta Fc W COEMUHEHHOTrO C HUM IJIMKaHA, KOTOPOE TaKKe
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3aBHCUT OT TPUCYTCTBUSI KOHIIEBOIO OCTAaTKa CHAJOBOM KHCJOTHI, MPUCOECIMHEHHOTO
NOCPENCTBOM 0.2,6-CBSI3H, 5TO CBHIETENBCTBYET O TOM, YTO Ul HMMYHOJIOTHYECKOH CYIpecCuu
TpeOyeTcsi KOHKPETHBIH MOJUNENTUAHBIA OCTOB U CTpyKTypa riukaHa (Anthony, ef al., 2008,
Science 320: 373-376 and WO 2007/117505).

Opnaxo muub He3HauuTenbHas nonyisauus IgG cpemu IVIG comepxur riukas,
3aKaHYMBAKOIIUNCS 02,6-cuanoBeiMi kuciaotamu (sFc), m obnmamaer mpoTHBOBOCHATIHMTEIBHOM
akTUBHOCTBIO. Kak cnencTBue 3TOro sl TOAABIEHHsS BOCIHAIEHUS, HWHHLHUHPOBAHHOTO
ayTOAHTUTEJAMM, B pA3JNYHbIX KiIuHM4Yeckux curyaimsx IVIG HeoOxomumo BBOAWUTH B
BBICOKHUX 7103ax (1-2 1/Kr), 4TOOB! yBENIUYHUTD MOMYJISLUI0 CHATUPOBAHHBIX IgG, Hin yBeTUInTh
cuamuposanne IgG wuwHBIM cnocobom (3asiBkm Ha mareHT CIHIA  NeNo20080206246 wu
20090004179, u Nimmerjahn ef al. Annu Rev Immunol 26, 513-533 (2008)).

B Hacrosimem n300peTeHuH MPemiokKeHbl CIOCOObI yIOBIETBOPEHHS BBILICYTTOMSHYTBIX
noTpeOHOCTEH MyTeM BBISBJICHUS MPOTHBOBOCIAJIHUTENBHBIX IMOJUIENTHIOB, HE COIEPKAIINX

OCTaTKOB CHAJIOBBIX KHUCJIOT.

KPATKOE OIINCAHUE U30BPETEHHUA

B nacrosiiem n300peTeHnH MpeayiosKeHbl areHThl, TAKUE KaK MOJUIENTHIB! U aHTUTENa, U
CTIOCOOBI JIEYEHUS BOCTIAJUTENIbHBIX HAPYIIEHHH, HAIPUMeEp, ay TOUMMYHHBIX 3a00JIeBaHMUII.

COOTBETCTBEHHO, COTJIACHO OJHOMY AacCMeKTy B HACTOSIIEM H300PETEeHHH MPEAIOKEeH
BBIJICJIEHHBIH TOJMIIENTH, CONEp KaIlui MOAM(DHULHUPOBAHHYIO TMOCJIENOBATENLHOCTb, KOTOpas
1o MeHblnel mepe Ha 75% (Hampumep, Ha MOOYI0 BenuuuHy OT 75 10 100% BKIIFOYUTENBHO,
Hanpumep, Ha 75%, 80%, 85%, 90%, 95%, 99% wu 100%) unenruuna obnactu Fc IgG.
MomuduimpoBaHHasi MOCIEIOBATEIBHOCTh HE COAEPIKUT OCTATKOB CHAJIOBBIX KHCJIOT, H
YKa3aHHBIA TOJMIENTH O00NagaeT MPOTHBOBOCTIAJUTEIPHON aKTHBHOCTHIO, IPEBBIIIAOLICH
AKTUBHOCTh UCXONHOTrO mosmnentuaa. MCXOmHbIN MOJUIENTH MOXKET conepkaTh odnacte Fc
IgG, Takyro kak mnpenctaBieHHas Huke nocienosaTenbHocTe SEQ ID NO: 1. CornacHo
HEKOTOPHIM BAapUaHTAM peaNM3alii HACTOSINEro H300pETeHUs TMOJMIENTH CrocoOeH
ces3biBaThCsl ¢ DC-SIGN u cesizbiBatbest ¢ hFeyRITA wim RIIB. CornacHo omHOMY BapHaHTY
peanu3aluyu HACTOSIIEr0 HM300pPETeHUs BBIACICHHBIN TMOJUIENTH] CHOCOOEH CBSI3bIBATHCS C
hFcyRITA unu RIIB ¢ Kp, cocranstomeit 2x10° M unu nmxke (T.e. ¢ Ka, cocTapnsommeii
50x10* M' umu Bbume). IlpeanodTuTensHO MOAMDHUIMPOBAHHAS —IOCIENOBATENILHOCTD
comepxkut wmytammo  FA241. MonudunupoBaHHass TOCIENOBATEIBHOCTh MOXKET OBITh
UJIEHTHYHA MO0 MeHbIueld mepe Ha 75% (Hampumep, Ha MO0y BenumuuHy ot 75 mo 100%
BKJTFOUUTENIbHO, Hanpumep, Ha 75%, 80%, 85%, 90%, 95%, 99% u 100%) mocnenoBaTeIpHOCTH,

npeacrasiaenHoii B SEQ ID NO: 2. B HekoTOpeIX mnpuMepax MOIU(PUIMPOBAHHASL
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NOCJIEIOBATENIbHOCTh  CONEPIKUT WJIM  COCTOMT MO CYIIECTBY M3 IMOCIENOBATEIbHOCTH,
npenctasieHHoi B SEQ ID NO: 2.

CornacHo ApyromMy acmekTy B HACTOSIIEM H300PETEHHUH MPENJIONKEH CIIOCO0 MONYYEeHHUs
NOJIMIENTHA, O0JaNaroIIero MPOTUBOBOCIIAINUTENPHOW aKTUBHOCTHIO. Crocod BKIFOYAET,
MIOMUMO BCETO MPOYETro, 3TaIbl, Hd KOTOPBIX MPEIJIOKEH UCXOAHBIN MOJHUIENTH/, CONEp KAl
nocienosarenbHocTh obmactn Fc IgG, wnm mepBas HyKJIE€MHOBAsS MOCJIENOBATENbHOCTD,
KOIUPYIOINas MCXOAHBI NOJHUIENTHI, U 3Tan MOAM(HUKAIMM HCXONHOTO TMOJHIENTHAA C
NOJy4eHHeM MOAU(ULIMPOBAHHOTO IOJIMIIENTHAA TAaKUM O00pa3oM, 4YTO MOAM(HUINPOBAHHBIN
HOJIMIIENTHT HE COEPKUT OCTATKOB CHAJIOBBIX KUCIIOT U UMHUTUPYET CTPYKTYPY CHAINPOBAHHOMN
dopmbr obiactu Fc IgG. Oran mogudukaumyu Moxer ObITh MPOBEACH MyTeM MOAH(UKALUU
NEPBOM HYKJIEMHOBOW IOCJIEAOBATENILHOCTU Ul MOJYYEHUS BTOPOM HYKJIEMHOBOH KHCJIOTHI,
KOOUpYIoLed MOAU(GHUUMPOBAHHBIA nNOJMIENTUA. B HacrosmemM U300peTeHHH TakKe
NPEIIOKEH MOJIUMENTH, IOTyYeHHbIH CTIOCOO0M, OMTUCAHHBIM BBILIE.

CornacHO TpeTbeMy AacHeKTy B HACTOSIIEM H300pETeHHH MPEUIOKeHA BbIACICHHAsS
HYKJIEMHOBAsl KHUCJIOTA, COJEp Kallasi IOCJIEA0BATEIbHOCTb, KOAMPYIOUIYIO OINHCAHHBIN BbILIE
MOJIMIIENTH]L;, BEKTOP SKCIIPECCUH, COMEpPIKAIUIN YKA3aHHYIO0 HYKJIEMHOBYIO KHCIIOTY; U KJIE€TKa-
XO35IMH, COAEp’Kallasl yKa3aHHYI HYKJIEHHOBYIO KUCIOTy. B Hacrosimem m3oOpereHuu Taxke
npeniokeH crocod monmydeHus: nonunentuna. Crnoco® BKIIOYAET KyJbTHBHPOBAHME KIIETKHU-
XO35IMHA B Cpele B YCJOBHUSIX, OOECHEYMBAIOIINX SKCIPECCHUIO TMOJUIMENTHIA, KOIHUPYEMOTO
HYKJICHHOBOW KHCJIOTOH, M OYUCTKY MOJHIENTHAA U3 KYJbTUBUPYEMOH KJIETKU WA CPEabl
KJIETKH.

CornmacHo  4eTBEpPTOMY  aCHeKTy B HACTOSIEM  W300pEeTeHHH  MPEAIOKeHa
dapManieBTHYECKasT KOMIIO3HMLHMS, coaepikamas: (1) ONMHMCAHHBIA BbIIIE TOJHUICNTHI WIN
HYKJICHHOBYIO KHCJIOTY, U (i1) papManieBTH4eCKH MpHeMIIeMbIii HOCUTEb.

CornacHo mATOMY acHeKTy B HACTOSIIEM H300pPETEHUH MPEIUIOKEH CIIOCO0 JIeueHHsI
BOCTIAIUTENBHOTO 3a0oseBanusi. Crioco® BKIIOYAET BBENEHHE CYOBEKTY, HYKIAIOLIEMYyCs B
5TOM, TEpamneBTUYeCKH H(PPEKTUBHOIO KOJIUYECTBA BBILICOMNUCAHHOTO MOJUNENTHAA WIIH
HYKJICHHOBOW KHCJIOTBI, KOAMPYIOLIEH mnomunentua. B HacrosmeMmM H300pEeTeHUN Takke
NPEJIOKEHO TNPUMEHEHHE YKa3aHHOTO TOJHIENTHAA WM HYKJISHHOBOW KHCJIOTBI B
U3TOTOBJICHUH JICKAPCTBEHHOTO CPEACTBA Ui JICUEHHs] BOCHAIUTENBbHOrO 3aboneBaHus. B
HACTOSIIIIEM M300PETEHUH TaKKe MPEAJIOKEH BBIIEIEHHBIN MOJUIENTH/I, HYKJIEHHOBAsI KUCIIOTA,
BEKTOP O3KCIPECCHH, KJIETKA-XO35IMH, KOMITO3UIUSI HIIM CIOCO0 JIEYeHUsT BOCTIAIUTEIBHOTO
3a005eBaHMsI MO CYLIECTBY, KaK MOKA3aHO U OMMCAHO B HACTOSIIEM JTOKYMEHTE.

CornacHo nApyroMy acrekTy B HAaCTOSIIEM H300pPETEHHH TaKKe MPENJIoNKEeH Crocod

NOBBIEHUsT YPOBHA pPeryJsTopHbIX T-kneTok (Trg) y CyOBeKTa, HYKOAOIIETOCS B 3TOM.
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Croco0 BKIFOYaeT BBeneHUE CyOBeKTy 3((EeKTHBHOrO KOJU4ecTBa (1) MEPBOrO BBIACIEHHOTO
noJjunenTuaa, copepxkamero obmacte Fc IgG, xoropas sBnsiercss cuanmupoBaHHOH, wim (i)
BTOPOTO BBIAEJIEHHOTO IMOJUIIENTH/A, CONEPIKAIIero MOAN(ULIINPOBAHHYIO TOCIE0OBATENbHOCTD,
KOTOpass 1o MeHblIed Mepe Ha 75% (Hampumep, Ha mroOyro BenmuumHy ot 75 nmo 100%
BKJIFOUUTENbHO, Hanpumep, Ha 75%, 80%, 85%, 90%, 95%, 99% u 100%) uaearnyHa obnacTu
Fc IgG, unm HyKJIeMHOBONW KHUCJIOTBI, KOJUPYIOLIEH BTOPOH MOJMUMIENTUZ, MpUYEeM
MOIU(ULIMPOBAHHAS TIOCJIENOBATENIbHOCTh conmepkurT mytanuio FA241. CorimacHo omHOMY
BApUAHTy peaJM3alil HACTOSINEro H300peTeHHss CyOBEKT CTpPajaeT OT BOCHAJIHUTEIBHOTO
3a005eBaHMs, TAKOTO KaK ayTOMMMYHHOE 3a00JieBaHMe, BKJIIOUYAsl ayTOMMMYyHHOe 3a00seBaHue,
onocpenosanHoe T-knerkamu. Ilpumeps! omnocpenoBaHHOro T-kjaeTKkaMH ayTOMMMYHHOTO
3a005I€BaHMsI BKJIIOYAIOT PAcCesHHBINA CKiepo3 u caxapHbiil nuader I Tuna. CoOTBETCTBEHHO, B
HACTOSIIIEM H300pPETeHUH TaKXkKe MPEeNJIOKEH CIoco0 JIYeHUs! OMOCPENOBaHHOIO T-KieTkaMu
ayTOMMMYHHOTO 3a00seBaHus y CyObekTa, Hykaaromerocs: B 5ToM. Criocod BKIIFOUAET BBEICHHE
cyOBeKTy 3 (EKTHBHOTO KOJIMYECTBA BBIICYIIOMSHYTOIO IMEPBOTO BBIIEJIEHHOTO MOJHIIENTHAA
WJIHA BTOPOT'O BBIIEJICHHOIO MOJUNENTHIA MW HYKJIEUHOBOM KHCJIOTHI.

CornacHO NpeAroYTUTENIBHBIM BAPHAHTAM PEATN3aLH HACTOSILIEro n300peTeHns 00nacTb
IgG B mepBOM BBIJENEHHOM NOJUIENTHAE MOXeT OBbITh CHAJIMPOBAHA HA YPOBHE,
NpeBBINAIOIEM  ypoBeHb  cuaiupoBanusa IgG y  cyObekra.  MomuduuupoBaHHas
NOCJIEIOBATEIbHOCTh MOXKET OBbITh CHAJMPOBAHA B PA3JMYHOW CTENEHU WM MOXKET He
COZIepKaTh OCTaTKU CHAJNOBBIX KHCJIOT. COriacHO HEKOTOpPhIM BapHaHTaM pean3aluu
HacTosIero m3o0pereHus obnacte IgG (a) MO CylIecTBY HE CONEPIKUT OCTATKOB CHAJIOBBIX
kucaot uim (b) cuaniupoBaHa Ha ypOBHE HUXKe YpoBHs cuanupoBanus IgG y cyobekTa. OOnacthb
Fc IgG wmoxer comepkaTh MOCIeNOBaTeNbHOCTh, mpencTtaBieHHyro B SEQ ID NO: 1.
MonudurmpoBaHHasi MOCIEAOBATEIPHOCTh MOKET ObITh UASHTHYHA 1O MeHbIneld Mepe Ha 75%
(Harmpumep, Ha o0y BemuuuHy oT 75 mo 100% BrimrouHTENBHO, Hanpumep, Ha 75%, 80%,
85%, 90%, 95%, 99% wu 100%) nocnenoBatenbHOCTH, TpencrasienHold B SEQ ID NO: 2.
ITepBblli WM BTOPOHW BBIACNEHHBIH NOJUMIENTHABI CrIOCOOHBI CBsi3bBaTbess ¢ DC-SIGN,
hFcyRIIA wnn hFcyRIIB. TlpeanodtuTesibHO BBIAEIEHHBIN MOJUIENTH CIIOCOOSH CBSI3bIBATHCS
¢ hFcyRITIA umu hFcyRIIB ¢ Kp, cocrasnstommeii 2x 107> M unu nuke (T.e., Ka, cocTapstommeii
5,0x10* M! unu Boime).

B HacrosiieM n300peTeHnH Takke MPENJIoKEHO MPUMEHEHHE ONMHMCAHHOTO BBIIIE MEPBOTO
BBIJIEJIEHHOTO TMOJIUMENTHAA WM BTOPOrO BbIAEGNEHHOIO MOJHUIENTHAAa B HU3TOTOBIEHUU
JIEKapCTBEHHOI'0 CpEACTBA JJi JieueHUsl OmocpenoBaHHOro T-kieTkamMu ayTOMMMYHHOIO
3a0oneBaHysl WM JJi TOBBILIEHHUs YpPOBHsS peryisaTopHbix T-kietok (Trg) y cyObekTa,

HY>KOAOIMErocs B 5TOM.
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ITonpoGHoe omucanne OJHOrO WM OoJee BapUAHTOB pEAJH3AlMH  HACTOSINEro
n300peTeHNs PECTaBIeHO HIke. [Ipyrue npusHaku, OOBbEKThl U MPEUMYIIECTBA HACTOSIIIETO

n300peTeHus OyayT OYEBUIHBI U3 OMUCAHUS U (POPMYJIbI H300PETEHHUS.

ONMCAHUE YEPTEXXEH

Ha ®@ur. 1A, 1B, 1C u 1D npencrasieHbl pe3yjabTaThl, CBUAETEIBCTBYIOMINE O TOM, UTO
obmacte Fc F241A cnocoOHa monmaBisiTh apTPUT, UHAYLHPOBAHHBIA ChIBOPOTKOH. (Pur. la).
Cxemaruueckoe n300pakeHne B3aUMOJIEHCTBUSA MEXKIY OCTaTKaMu MaHHO3bI
HECHaJIMPOBAHHOrO OcTOBa riukaHa (asialo-Fc) m ocratkom (ennnanannna B monoskeHuu 241
nomena Cy2. Cuanuposanue (sial-Fc¢) Onokupyer ykazaHHOe B3aUMOJEHCTBHE, YTO MPUBOANT K
Oonee BbICOKON KOH(pOpMaLmoHHON rudkocTH yacTu Fc, obecneunBaromiei nepexon Mexmay Tak
HA3bIBAEMOM OTKPBITONM M 3aKpbIToi KoHpopmauwsimu. (@ur. 1b) hDC-SIGN™ wmakpodarwy,
NOJTy4E€HHBbIE U3 KOCTHOTO MO3ra, akTHBHPOBaJU B TedeHue | yaca cmanupoBaHHOU (sFc) mmm
HecnanupoBanHoit (Fc) Fc npukoro Ttuma wiu F241A-Fc. DKCTpakThl ILeNbIX KJIETOK
UCTIONB30BAIM Uil ucchenoBanust BeipaboTku MJI-33 meromom BecTepH-ONOTTHHra. AKTUH
UCIIONIb30BAJIM B KauecTBe KOHTpoJds 3arpy3ku. (Pur. lc.)) Makpodary, momydeHHble u3
kocTHOro Mosra (MKM) wmbnueit nuuuii SIGN-R17 umu hDC-SIGN®, axktuBupoBanu c
UCTIONIb30BaHNEM HecuanupoBaHHON Fc nukoro Ttuma (asialo-Fc), cuanuposanHol Fc mukoro
tuna (sFc) mmm F241A. Tlocne MHTEHCHMBHOH NPOMBIBKH KJIETKH aJONTHUBHO TEPEHOCHUIIH
mbimmam jiuHud  C57BL/6, wmmyHmsupoBanHbiM K/BxN. (®wur. 1d) hDC-SIGN™ MKM
AKTUBUPOBAJM HecHanupoBaHHbIM (asialo-Fc¢) mnm cuanmuposanubiM (02,6sFc) Bapuantom Fc
nukoro Tuma wuian F241A. Knetku agonTtuBHO mnepeHocwnud wmbimam Juauu CS57BL/6,
umMmyHI3upoBanHbIM K/BxN. IIpencrapnensl cpeiHUE 3HAUEHUs + CTaH. OMUO. CpeaHero; *p
<0,05; **p <0,01 coriacHO anoCTEPUOPHOMY KPUTEPHUIO THIOKH.

Ha ®ur. 2A, 2B u 2C npencrasieHbl pe3yabTaThl, CBUAETEIbCTBYIOINE O TOM, uTO F241A
UHIYLHUPYET MPOTHBOBOCHIAIIUTENIbHBIE PEAKLIUU TIOCPEACTBOM CBsi3bIBaHus C perenropamu Fe 11
tuna. (Pur. 2a) Mpimam suauu CS7BL/6 nukoro tuna BBogw dpocdatHo-coneBoit Oy epHbIit
pacteop (@CB), UJI-4ic uwmm F241A (0,033 1/kr) W dYepe3 OAMH HYaC HMMYHH3HUPOBAIU
ceiBopotkamu K/BxN. Uepes 6 mHeit nmocne oOpaboTku y Mblmeil coOupain KpoBb, U YPOBHHU
WNJI-6 B CHIBOPOTKE KPOBU UCCIEIOBAIM METOIOM TBEPAO(PA3HOTO UMMYHO(EPMEHTHOIO
aHamza (MDA). (Pur. 2b) V Mblmeli KOHTPOIMPOBAIM KIMHHYECKHE OLIEHKH, OTPa’KaroIne
CTeneHb TSKECTH apTPHTA, BBI3BAHHOTO CHLIBOPOTKOMH. (®ur. 2¢) Mpmmeii muaun SIGN-R17 u
hDC-SIGN" uMmyHu3upoBanu ceiBopoTkoli K/BXN u BBOAWIM CHANMPOBaHHYK 0obnacth Fc
mukoro Tuna (sFc) mmum F241A (B xonumentpaumum 0,033 r/kr B oboux ciyuasix). Passurme

3a00JIeBaHHs KOHTPOJHUPOBATIN €KECAHEBHO BIIJIOTH 1O 6-ro gHs Iocie HUHAYKIHUN 3a00JIEBaHHUSI.
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Ha ®ur. 3A, 3B u 3C npeacraBieHbl pe3ynbTaThbl, CBUIETENbCTBYIOLINE O TOM, YTO
sFc/F241A aktuBupyeT Treg KIeTku U BbI3bIBaeT UX nposmdepanmro (Pur. 3a) Mpimm JIuHUH
CS57BL/6 mukoro tuma nonyd4anu BHyTpuBeHHble nHBeKIMH IVIG (1 r/kr), IVIG-F(ab), (0,66
r/kr), IVIG-Fc¢ (0,33 r/kr) i ®Cb B kauectBe koHTpossi. Ha 5-fi meHb mocje WHBEKIUU
KOJINYECTBO Treg KIIETOK B CEJIE3EHKE MCCIIEOBAIN METOIOM NMPOTOYHON rutomerpun. (Pur. 3b)
Mpimam guann C57BL/6 nukoro tuna, ummyHusuposanabsiM K/BxN, Beogunu IVIG (1 r/kr),
oOpaboransslil Hetfipamuauaazo [VIG (NA-IVIG) (1 r/kr), HecuanupoBanHyto obnacte F241A
(0,033 r/kr) unmu ®Ch B xadyecTBe KoHTpons. HaOmonmanu kiIMHUYECKHE NPU3HAKU apTPHUTA.
(®ur. 3c) Ha 5-ii neHp mocie Havaja JIeYeHUsI MbILIEH yMEPIIBISUIA U Treg KJIETKH B CEJIC3CHKE
HCCJIEIOBANIN C MTOMOIIBIO MPOTOYHON LuToMeTpuu. IIpeacraBiensl cpenHre 3Ha4YeHNs = CTaHA.
omnO. cpenHero, *p<0,05; **p<0,01; ***p<0,001 cormacHO amoOCTEPUOPHOMY KPUTEPHIO
Trroku.

Ha ®ur. 4A, 4B, 4C, 4D, 4E u 4F npexncraByieHbl pe3yJbTaThl, CBUIETEIbCTBYIOLIHE O
toM, uto IVIG-/F241A-aktuBupoBanHble  Trg KiIeTkH  3((GEKTHBHO  MONABISIOT
ONoCpenioBaHHy0  T-KkjeTKaMH  ayTOMMMYHHYIO — PEaKkLMI0O B MBIIIMHOH  Mojenu
SKCIIEPUMEHTAIIBHOTO ayTOMMMYyHHOro sHuedanomuenuta (JAD). (Pur. 4a) Mplmeir TUHUH
CS7BL/6 nukoro tuna ummyHusuposanu nentuaoM MOGss.ss st uaaykiun DAD. HauuHast ¢
ISITOTO JTHS TOCJIe MHAYKUMUA DAD, MbIIU nosiydanu BHyTpuBeHHbie nHbekIuu ®CBh, IVIG (1
r/kr) wim obpaboranHoro Hedipammuuupazoi IVIG (NA-IVIG) (1 r/kr) kaxable S5 nHei.
INpencrapnenbl KnuHu4eckue oneHkr DAD. (®ur. 4b, @ur. 4¢) Meimeit ymepmsisiu, u CD4”
s¢pdexropubie T-kaerku (Pur. 4b) u Treg kneTkH (Pur. 4¢) U3 APEHUPYOMUX JTUMPATHUECKUX
y3JIOB HCCIEIOBAM METONOM NpoTo4HOH wnuromerpun. (®@ur. 4d) DAD uHayuMpoBaIH Y
mbimeit iuann C57BL/6 nukoro tuna myteM umMmyHu3auu nentuaoM MOGss.ss. Kakabie nsTh
IHEW MBIIIN MOJTy4aiu BHyTPpUBEeHHO HecuanupoBaHHyio Fc F241A (0,033 r/kr) mm ©Cb. s
UCTOIIEHUS Treg KIIETOK MBILIAM BBOAWJIHM QHTHTENO Ui UCTOIEHUS Treg, PCO1 (400 Mkr), 32 3
OHS 00 MHAYKIUH DAD, a TakkKe Ha KaKIbIA ISTHIN JeHb rociie MHAyKuuu. [IpencraBieHsb
KIMHWYeCkne OneHkn 3aboneBanust (Pur. 4e, Dur. 4f). Knerku wu3 ApeHHPYIOIIHX
muMdaTHUeCKuX y3J0B Mbimell ¢ DAD BbIOESUIA W UCCIEAOBAN Ui  ONpeaeNieHUs
npoueHTHoro coxepxanuss CD4™ sddexropubx T-kinetok (Dur. 4e) u Trg knerox (dur. 4f)
METOZIOM MPOTOYHON IUToMeTpuH. IIpencraBieHsl cpeqHre 3HAYCHUS + CTaH/. OLIHO. CPEIHErO,
*p<0,05; **p<0,01; ***p<0,001 cormacHo anocTepuoOpHOMY KPUTEPHIO THIOKH.

Ha ®ur. 5A, 5B, 5C u 5D npencrasieHbl pe3yJbTaThl, CBUAETEIbCTBYIOIINE O TOM, UTO
peuenrropel Fc II tuma neoOxommmbl anst [VIG-/F241A-onmocpenoBaHHON akTHUBAMU Treg
KJeTok. Bo Bcex skcnepumMenTax DAD MHAyLMpOBaIU MyTeM uMMyHH3aluu nentugom MOGss.

55. Mply nony4anu BHYTpUBEHHble uHBeKUMM Ha 5, 10, 15 u 20 nens. Ilpencrasnensl
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KiuHu4eckne oueHku JAD. (Pur. Sa) Mermmam muauun C57BL/6 pukoro Ttuma u SIGN-R17
somumn IVIG (1 r/xr) umu ®CB. (®ur. 5b.) Memmu muanu SIGN-R 17 nonygamu IVIG (1 r/kr),
kak ykazaHo Bbime, win WJI-33 (0,5 MKkr) BHYTpHOPIOIIMHHO Ka)kAble 1BA IHS, HAUYWHAs C
nATOro AHsA mocie uHAykuuu DAD. (®ur. 5¢) Mpmmu muaun SIGN-R17- u SIGN-R17- hDC-
SIGN™ nonyuamu ®CB unu IVIG (1 r/kr). (®ur. 5d) M muama SIGN-R17- hDC-SIGN*
nojy4ann HecuanupoBaHHyro F241A (asialo-F241A) (0,033 r/kr) mmm xonTtponbHbiii PCB.
IIpencraBneHsl cpenHue 3HaUYeHUs + craHA. omud. cpennero; *p<0,05; **p<0,01; ***p<0,001
COTJIaCHO anoCcTepUOPHOMY KpuTepuro ThroKu.

Ha ®ur. 6A, 6B, 6C, 6D, 6E, 6F u 6G npencrasiieHbl pe3yJIbTaThl, CBUAETEIbCTBYIOLINE O
toM, uTt0o F241A-unnynuposannas Beipadorka WJI-33 aktuBupyer Treg knerku. (Pur. 6a, Pur.
6b) Mpimam yuauu C57BL/6 aukoro tuma BBommiu WJI-33 (0,5 MKr) BHYTpHOPIOLIMHHO B
TEYEHUE YeThIpeX IMoclefoBaTeNbHbIX AHeH. Ha 5-if neHp Mblineii yMepIuBIIsId, U MPOLEHTHOE
conep:kaHne Treg KIIETOK B CEJI€3€HKE UCCIEN0BAIN METOIOM MPOTOYHON 1iuTomerpu. (Pur. 6¢)
Makpodaru, nojgy4eHHbIe U3 KOCTHOTO MO3ra, Mbitine juHuu C57BL/6 AuKoro Tuma wiv JTUHUH
hDC-SIGN" aktusupoBanu ¢ ucnonb3oanueM ®CB, IVIG wiu HecuanupoBanHOU F241A.
(®ur. 6¢). O6myro PHK Beimemstin u ucnonb3oBanu st koinudectBeHHOH OT-PHK, utobsb
mwmeputs ypoBHu MPHK WMJI-33. KoucrurytuBHbeii reH Gapdh wucnonb3oBanu st
HopmupoBanusi. (Pur. 6d, @ur. 6e). [Tociae oOpaboTku Makpodaru, MoTyuYeHHbIE U3 KOCTHOTO
MO3ra, MHTEHCHBHO MPOMBIBAJIIM W aJONTHUBHO MEPEHOCHIN MblnaM-perpnuentam C57BL/6
nukoro tumna. Ha 5-i aeHp mocje nepeHoca MbIeld yMEPIIBIISIN, U KOJUYECTBO Treg KIIETOK U
skcrpeccuro - ST2  wccnenoBam  MerogoM  mpoToyHol mmromerpuu. (Pur. 6f) DAD
UHIYUUpOBaIM y Mbled aukoro tuma C57BL/6 mytem mvmmynumsaumu nentugoM MOGss.ss.
Kaxxnple nBa mHsa mocne uHAyKOUH Mbimu nojydanu MJI-33 (0,5 mxr, B/0). IlpencraBieHsr
KJIMHU4Yeckre oueHkn 3abosneBanus. (Dur. 6g) IlpoueHtHoe comepkaHue Trg KIETOK U3
OPEHUPYIOIUX JTUM(PATHUYECKUX Y3JIOB MbIel ¢ DAD HCCIenoBail METOIOM IPOTOYHOMN
mutoMeTpun. IlpencraBieHsl CpeqHue 3HA4YeHHWss + CTaHA. ommd. cpemHero;, ***p<0,001
COTJIACHO arnocTepUOpHOMY KpuTepuro ThIoKH.

Ha @ur. 7A, 7B, 7C u 7D npencrasieHbl pe3yJbTaThl, CBUAETEIBCTBYIOIINE O TOM, UTO
IVIG/F241A unnyumpyer akTHBauuiO Treg KJIETOK MyTEM Mepenadyn CUTHAJIOB ¢ ydactaem HMJI-
33/ST2. (®ur. 7a, @ur. 7b) Mpimam nuauun CS57BL/6 aukoro Tuma, MUMMYHU3HPOBAHHBIM
K/BxN, Beoguin @Cb wmn IVIG (1 r/kr). UtoObI OJ1I0KMpPOBATH Mepenayy CUTHAJIOB C y4acTHEM
WNJI-33 mpimam BBomwin Onokupyromee anturesno kK ST2 (100 Mkr, B/B) WM aHTUTENO IS
KOHTPOJIs n3otumna. IIpencraBneHsl KIMHUYECKHUE OLEHKH peBMartougHoro aptputa (PA). (Pwur.
7a) Ha mAThIi neHp mocine WHAYKOMHA 3a00J€BaHUS MbIIEH yMEPIUBISUIA, W Trg KIETKH

CEeNIe3€HKH HCCIIeIOBAIM METOAOM NpoTouHOi nutomerpun (@ur. 7b). (Pur. 7c) DAD
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UHAyuupoBad y Mblmeid guanmn CS7BL/6 gukoro Tuma myTeM HMMMYHHU3aIMHA TENTHAOM
MOGss.ss. Mpimam BBoauin BHyTpuBeHHO ®Cb mnu Hecmanmposannyro F241A (ST2) (0,033
r/kr) yetbipe pasza Ha 5, 10, 15 u 20 nenp. Kaxnas mHBEKIUS MpenIIecTBOBAIA BHYTPUBEHHON
uHbEKUUHU Onokupyromero anrurena Kk ST2. IIpencraBnensl kmuHYeCKUe oneHKH JDAD. (Pur.
7d) Mpmneit ¢ DAD yMmepluBiIsuM, U U3 OPEHUPYIOIIUX JHUMGPATHUECKUX VY3JIOB BbIACISUIN
knetku. IlpouentHoe copepkanue Trg kineTok u sxcmpeccuto Foxp3 u ST2 uccnemosanu ¢
NOMOIIBI0 TNPOTOYHON nmromeTpuu. llpeacraBieHbl cpenHue 3HAUEHUs + CTaHA. OMIUO.
cpennero; *p<0,05; ***p<0,001 cornacHo anocTepuoOpHOMY KpUTEPHIO ThIOKH.

Ha ®ur. 8 mnpexacraBieHbl pe3yibTaThl, CBUIAETEIbCTBYIOIIME O TOM, uTto F241A
cesasbiBaercsi ¢ DC-SIGN HeszaBucumo ot cuanupoBanus. PexomOuHanTHBIE DC-SIGN Obln
UMMOOUIN30BaH, U aQpPUHHOCTD CBA3bIBAHUS HeCHaIpoBaHHOM (asial-F241A), cnanupoBaHHOMN
F241A (s1al-F241A) u necuanuposannoii Fc nuxoro tuna (asial WT Fc) usmepsiiu meronom
HODA.

Ha ®ur. 9A, 9B u 9C mnpencraBieHsl pe3ysbTaThl, CBUIETEIbCTBYIOIIHE O TOM, 4YTO
kapman E318/Lys340 umeer pemaromee 3Ha4Y€HUE AJSI NMPOTHBOBOCHIAIHMTENBHOTO JEHCTBUS
cuamiposanHoii Fc. (@ur. 9a) Knerku koctHoro mosra ot mbiueii SIGN-R17" u hDC-SIGN*
Obutn BbimeneHbl U auddepeHrpoBaHsl B yCnoBusax in vitro B makpodarn (MKM). MKM
aKkTUBUpOBaau Fc MUKOro TUna uiaM MyTHUpPOBAaHHBIM BapuaHTOM Fc B TeueHne HOUM. DKCTPAKTbI
LEJIbIX KJIETOK WCIIONb30BAIN JJIsi BECTEPH-OJOTTHHra. AKTHH HCIOJb30BAIA B KayeCcTBE
KOHTposst 3arpy3ku. (@ur. 9b) Mpimam juauu CS5S7BL/6, wummyHusupoBaHHbiM K/BxXN,
BBOJWJIM pa3jinyHble npenapatsl Fc. KnmmHndeckue oneHku 3a00eBaHs KOHTPOJIUPOBAIU Ha 6-
i neHp mocne Havana jedeHus. (@ur. 9¢) Yposuu WUJI-6 B ChIBOPOTKE KPOBH HCCIIEIOBAJIH
meTonoM MDA yepes 8 qHeli mocie JTeYeHUsI.

Ha @ur. 10A, 10B u 10C npencrasieHbl pe3yJibTaThl, CBUAETEIbCTBYIOIUE O TOM, YTO
IVIG cenekTMBHO akTUBUpPYeT MNpojudepanuo HHAYIHPYEMBIX Trg KiI€TOK. JAD
uHOyuupoBau y Mbimeid jguamn CS7BL/6 gukoro Tuma myTeM HMMYHH3AIHMHA TENTHAOM
MOGss.ss, SMyJIbTUpPOBaHHBIM B NOJHOM anbtoBanTe @peiinna (CFA). Mermam seogunu ®@Ch
wm IVIG (1 r/kr). (a) IlpencraBnensl kaumHMYeckne oueHKH DAD. B rpadudeckoit dopme
NpPEACTaBJICHbl CpEOHME 3HAueHWst =+ craHa. omwud. cpemHero; **p<0,01 cormacHo
anocrepuopHomy  kpurepuro  Teroku. (b) Tunuuable HM300pakeHUsT  OKpALTUBAHUS
rematokcuimHOM u Luxol Fast Blue cnunHOro mosra wmeimeii ¢ A3, OkpammnBaHue
reMaTOKCHMJIMHOM HCIIOJNB30BallM NIl BHU3yalu3auuu BocrnaneHus. lloteps curhana mnpu
okpamuBanuu Luxol Fast Blue cBumeTenbCcTByeT O Mmporpeccupyromeil neMueTnHu3anuu. (C)

Knetkn w3 papeHHpyOmUX JTUM(pATHYECKUX Y3JI0B BBIACISUIM, M HCCIEIOBAIN IPOLEHTHOE
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conep:kaHne Treg KIETOK U YPOBEHb 3KCIpeccHr NTreg-crierpipuunoro pakropa TpaHCKPHUIILIUU
Helios.

Ha @ur. 11A u 11B npexacrasneHsl pe3yabTaTbl, CBUAETENbCTBYIOLINE O TOM, YTO MOTEPS
SIGN-R1 ycrpansier nonoxurensHoe aeiicteue [VIG Ha Treg xinerku. Mpimmam nuann C57BL/6
mukoro Tuna 1 SIGN-R 17 eogumu sryTpuserno IVIG (1 r/xr) unu @CB. Uepes 1 gac mbimmeii
uMMyHH3upoBasn  cbiBopoTkoil  K/BxN. (Pur. 1la) Knuauyeckne OuLEHKH apTpuTa
KOHTpoNupoBaiu 4eped S5 aHedl mociae ummyHmsauuu. (Pur. 11b) Teg KIETKH Cene3eHKU
HCCJIEZI0BAIN METOJIOM NMpPOTOYHON LuToMeTpuu. IlpencraBieHsl cpeqHue 3Ha4eHHs] + CTaHI.
omnO. cpennero, *p<0,01 cornacHo t-kpureprto CTbIOIEHTA.

Ha ®ur. 12 npencrasieHbl pe3yJsbTaThl, CBUIAETENbCTBYHOIME O TOM, uto HWMJI-33
CHHEPIMYHO y4acTByeT B audhepeHIHpoBKe Treg KIETOK B yClnoBusx i vitro. Hausasie CD4" T-
KJIETKM BBIAEISIM M3 cene3eHOK Mblmed suHun CS7BL/6  puxoro Tuma. Knerku
KyJIbTUBUPOBANM TpU JHS B mnpucyrctBun anturen k CD3/CD28. [Ins Toro 4YToOBI
KOHTpONpoBaTh AuddepeHuupoBKy Treg KieTOK K KieTkaM nobdasisuin @PPO-B no otaenbHOCTH
win B komOuHaumu ¢ MJI-33 u MJI-23. KommuectBo Tre KiIeTOk u skcmpeccuro ST2
UCCJIEA0BAIN METOAOM POTOYHON LINTOMETPUN.

Ha ®ur. 13A, 13B u 13C npexacraBieHbl pe3ynbTaThl, CBUAETENbCTBYIOIUE O TOM, YTO
ucromenue 0OasopunoB He Biamser Ha IVIG-onocpenoBaHHYH CTHUMYJSAUUK Trg KIETOK.
Mbimam nuaun C57BL/6 nukoro tumna BBonuiau antutesio kK FceRI mist ucromenus: 6azodpusios
WIN AQHTHTEJIO ANl KOHTpoJsisi m3otumna. Meimam Take Beogwnu IVIG (1 r/kr) umn ®Chb u
UMMyHH3UpoBasn CbiBOpOTKOH K/BXN. (®ur. 13a). Pesynbrarsl uccnenoBanusi 0a3o(uioB
CEJIE3EHKH 4epe3 IATh JHEH Mociie MHBEKIUH METOAOM NPOTOUHOH nutomerpuu. (Pur. 13b)
KimHnueckue OLeHKH apTpuTa KOHTPOJUPOBAIM HA S5-M JAE€Hb MOCIEe MHAYKLUUU 3a00JI€BaHMSL.
(®ur. 13¢) Trg KIETKH CEJE3EHKH HCCIEIOBAIM METOIOM NPOTOYHOH IMTOMETPHH.
IIpencraBnensl cpeqHue 3HAa4YeHUs] + CTaHna. owmud. cpemHero;, *p<0,05; **p<0,01 cormacHo
aroCTepUOPHOMY KpUTEpPHUIO THIOKH.

Ha ®ur. 14A, 14B, 14C u 14D npencraBiieHbl pe3yJbTaThl, CBUIAETENBCTBYIOLINE O TOM,
yro IVIG npeumyinecTBeHHO akTHUBUPYET 1Trey KJIETKH M 3aIIMINAET OT 3KCIEPHUMEHTAJIBHOTO
xonuta. Mpimam muanu C57BL/6 Ragl”” sBomumu nyrem uabekiuu CD4"CD45RBYECD25" T-
KJIETKH, 4TOOBI HHIYLIUPOBATh KOJIUT, BhI3BAHHBIN nepeHocoM T-kietok. Mbiam o @Ch
win IVIG (1 r/kr) oguH pa3 B Henemo, Ha4WHas Yepe3 uUeThipe Hemenu mocie nepeHoca T-
kietok. Kontponbasie Mpimm Ragl™ (CTRL) ne monyuamu T-kierok. (®ur. 14a) Maccy Tena
U3MepsUIM OAMH pa3 B Hedemo. IloTepro mMacchl Tesa UCMONB30BAIN B KA4€CTBE MEphl CTENEHU
Tsokectn  3aboneBanus. (Pur. 14b) Knerkm wu3 apenHupyromux auMdaTHdeckux y3J0B

WCCJIENIOBAIIN ISl OTIPENENIEHUs] TIPOLIEHTHOrO coepkanusi Treg KieTok 1 CD4™ s dexTopHbIX
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T-knerok meronom nporoyHoi nuromerpun. (Pur. 14c¢). Llenbie TONCThIE KULIKK MOABEPTan
auccekunu U n3Mepsu. CrkaTtue TOJCTOH KHIIKH OTPAaKaeT CTENEeHb TSDKECTH 3a00JeBaHus U
koppenupyer ¢ noteped maccol tena. (@ur. 14d) TunuyHoe m3oOpaskeHUE TOJCTONH KUIIKU
NOCJIe JNUCCEKIUMH, Kak omucaHo B c. IlpencraBieHbl cpepaHue 3HAUeHUs *+ CTaHA. omud.
cpenHero, ***p<0,001 coriacHO anmoCTEPHOPHOMY KPUTEPHIO THIOKH.

Ha @wur. 15 npencrasnena monenb SFC-MHAYLMPOBAaHHBIX MPOTUBOBOCHAIUTEIBHBIX
nyreii: cuanuposanHbllil IgG, sFc, a Taxxke cuanuposannbili aHanor Fc, F241A, cenexTuHO
ceasbiBatoTcA ¢ FcR II tuma, kaxk u SIGN-R1 unu DC-SIGN uenoseka, Ha peryssiTOpHBIX
makpodarax, u HHAYLUpPYIOT BbIpaboTky WJI-33. MJI-33 sBiseTcs OCHOBHBIM MENHUATOPOM,
KOTOPBII MHAYLUPYET 1BA Pa3HBbIX NMPOTHBOBOCIAIUTENBHBIX NMyTH. basoduibl pearupyror Ha
WNJI-33 nyrem BoipaboTku MJI-4, 4TO B CBOIO Ouepenb HHAYLHUPYET aKTUBALUIO HHTHOUPYIOLIEro
FcyRIIB Ha sddexTopHbIX Makpodarax. B pesynbrare peskoe H3MEeHEHHe Mopora UX akTUBALUU
nozaasiisieT BocnaneHue. [Tomumo storo MJI-33 Takske BbI3bIBAET aKTHUBALIUIO M MPONH(EPALIHIO
Treg kieTok, xotopsle 3dpdexkrnBHO momaBnsatoT Tul u Tul7 kieTku, momasisAs TeM CaMbIM

onocpeaoBaHHyo T-kjieTkaMu ayTOUMMYHHYIO PEAKIUIO.

NOJAPOBHOE OIITMCAHHUE U30BPETEHHUA

Hacrosimee n3o0pereHne OCHOBAHO, 1O MEHbIIEH Mepe YaCTUYHO, Ha HEOKHIAHHBIX
pesyJibTaTax, KOTOpble CBHAETEIbCTBYIOT O TOM, UTO HecuajdupoBaHHble BapuaHTel Fc IgG
NPUAAIOT MPOTUBOBOCIAINUTEIBHYI) AKTUBHOCTb U UMHUTHPYIOT OEHUCTBHE 2,6-CHAIMPOBAHHON
Fc B kadyecTB€ NPOTUBOBOCHMAIUTEIBHBIX MEIUATOPOB U YTO CTPYKTYPHbIE H3MEHEHUs,
UHAYLHMPOBAHHbIE CHAJUPOBAHMEM, MOXXHO HMHUTHPOBAaTH C IOMOIIBK)  KOHKPETHBIX
mMoaudukanmii aMHHOKUCIOT B noMeHe Cu2. HeoxunaHHbIM (pakToM Takke SIBUJIOCH TO, YTO
yYKa3aHHbIE BAPUAHTBI U cHanupoBaHHasi Fc akTUBUPYIOT Treg KIETKH.

B HacTosiimeM IDOKyMEHTE pPacKphITO, YTO MPOTHBOBOCMANUTENbHAS akTUBHOCTH IVIG
3aBUCUT OT TPUCYTCTBUsI CHAJIOBOM KUCIOTHI B ocToBe rnukaHa IgG-Fc, sto mpuBogur x
YBEJIMYCHUIO  KOH(popManmoHHOH  ruOkoctu obmactu  Cy2, 4YTO  COMPOBOXKIAETCS
COOTBETCTBYIOLIEH MOAYJISIIUEl CrielUIHOCTH CBs3bIBaHUS ¢ FCR, mpu 3TOM OHA CIBHraeTcs
or I tuma ko II Tuny. Cumammposannas IgG-Fc (sFc) yeenmumBaeTr mopor aktuBauuu
BPOXKIEHHBIX 3(P(EKTOPHBIX KJIETOK B OTHOIIEHMH HMMYHHBIX KOMIUIEKCOB, CTHMYJIAPYS
akTUBaLMIO uHruOupyromero penenropa FcyRIIB. ABTopel HacTosimero u3o0peTeHus
OOHApYKWJIM, YTO CTPYKTYpPHBbIE HW3MEHEHUs, HWHAYLHUPOBAHHBIE CHAIUPOBAHHEM, MOXKHO
UMHTHPOBATH C MMOMOIIBI0 KOHKPETHBIX MoANpHUKannii aMuHOKUCIOT B oMeHe Cu2. Hampumep,
Bapuant IgG-Fc ¢ Toueunoit wmyrammeidr B monoxenun 241 (F-A) mnposBiser

NPOTHUBOBOCHAJIUTENbHYI0 aKTUBHOCTb Jake B OTCyTcTBUE cuanupoBaHus. F241A u sFc
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3aLMIIAIOT MBI OT apTPUTa B MOJEJIM WHIAYLHUPOBAHHOIO KOJJAr€HOM apTpUTa U B MOAEIH
KBxN-uHAYyIIUPOBAHHOTO apTPHUTA, a TaKXKe MOMABJISIIOT 3a00JIeBaHME B MBIIIUHOW MOIENU
DAD, onocpenoBaHHOro T-KiIe€TKaMu, MyTeM CIeUU(PUIHON aKTUBALUH Treg KIETOK. 3aIIUTHOE
NeNCTBUE YKa3aHHBIX IPOTHBOBOCHAIUTENILHBIX FC B OTHOIIEHNH ayTOMMMYHHBIX 3a00JIeBaHMIH,
ONOCPENOBAaHHbIX aHTUTEeNamMu U T-kierkamu, Hyxzaanock B FCR II tuna u unaykummn MJI-33.
IlonyueHHble pe3yJabTaTbl JOMOJHUTEIBHO YTOUHSIOT MexaHusMm peiicteus I[VIG mnpu
AYTONMMYHHBIX  3a0OJIeBaHUSIX, OINOCPEAOBAHHBIX  aHTUTEJIAMH U  T-KJIeTKamMH, U
JEMOHCTPUPYIOT, YTO BapuaHTbl FC, KOTOpble UMHUTHUPYIOT CTPYKTYPHbIE HW3MEHEHMUS,
WHIYLUPOBAaHHBIE CHAIMpOBaHNEeM, Takue Kak F241A, MoryT ObITh MCMOJIB30BAHBI 1JIs JIEYCHHSI
Pa3IMYHBIX Ay TOMMMYHHBIX HAPYLIEHUH.

Cuaguposanue 1eG u Fc

IgG siBnsieTCs OCHOBHBIM MMMYHOTJIOOYJIMHOM CBIBOPOTKH KpoBU. OH mpeacTasisieT coboit
TJIMKOTIPOTENH, COCTOSIIMUN W3 JBYX WACHTUYHBIX TSDKENBIX LEened M JBYX JIETKUX Lerne,
KOTOpbIE, B CBOIO O4Yepedb, COCTOAT M3 BapuabelbHOW M KOHCTaHTHOW obnactu. IgG comepskut
onuH N-cBsA3aHHBIN riaukad B nojgoxxeHUu Asn297 B nomeHe CH2 Ha kaxqoi U3 ABYX TSKENbIX
ueneil. KoBajeHTHO NpPUCOEIUHEHHBIH CIIOXKHBIM YIJIEBOA COCTOMT M3 LEHTPAJIBbHOM YacTH,
IBYXaHTEHHOTrO NeHTaronucaxapuna, coxpepxamero N-anerunrmokozamuH (GIcNAc) wu
MaHHO3Y (MaH.). CBIBOPOTOYHbIE aHTHTENA COAEPIKAT LEHTPAIBHYIO YaCTh C JIOMOJHHUTEIbHBIMH
MoAu(UKAIMAMH, KOTOpPbIe BKIIIOYAIOT MNPHUCYTCTBUE (yKo3bl, pa3BeTBieHHOro GIcNAc,
rajaktosbl (gal) ¥ KOHIEBbIX (PParMeHTOB CHAIOBOW KHUCJIOTHI (sa). bbuto oOHapyxkeno Gonee 40
PA3MUYHBIX TIUKOPOPM, KOTOpPbIE KOBAJEHTHO MPUCOCAMHEHBI K YKa3aHHOMY OJHOMY CalTy
riukosmnupoBanus (Fujii ef al., J. Biol. Chem. 265, 6009, 1990). Beuio mokasaHo, 4TO
rmuko3wianpoBanne IgG uMeer BakHOe 3HAYeHHE Ui CBs3bIBaHUST €O Bcemu FcyR,
NOAIEPKUBAsl OTKPBITYI0 KOH(popMmanmioo nByxX Tspkenbix merned. (Jefferis and Lund, Immune.
Lett. 82, 57 (2002), Sondermann ef al.,, J. Mol. Biol. 309, 737 (2001)). Kak mnonararor,
rnuko3mupoBanne 1gG, HeoOxomumoe s cBsi3biBaHUsA ¢ FCyR, oObsicHseT HeCrocoOHOCTh
JETIMKO3UIIMPOBAHHBIX aHTHTEN IgG MHAYLIMPOBATh BOCHAIHUTENbHbBIE PEAKIUH, BbI3BAHHbBIE B
YCIOBHSX i1 Vivo, HAIPUMEP, aHTUTEJIO-OMIOCPEAOBAHHYIO KIETOYHYIO TOKCHYHOCTh (ADCC),
¢arormrTo3 U BeICBOOOXKAEHNE MeanaTopoB BocmajeHus. Nimmerjahn and Ravetch, Immunity
24,19 (2006). IIpennonoxeHue O TOM, 4TO OTAEIbHBIE MIHKO(OopMbI IgG MOTYT BHOCUTB BKITaJ
B MOJYJHMPOBAaHNE BOCIAJINTEIbHBIX PEaKUUH, ObUIO MOATBEPKACHO M3MEeHeHHueM adGuHHOCTH
CBSI3bIBAHUS B OTHOLIEHMHM OTAeNbHbIX FcyR, kxoropoe Habmomamu s antmren IgG,
COZEPIKALINX WM HE ConlepskaluX (pyko3y, U X MOCIEAYIOLIEro BIUSHIS HA IUTOTOKCUYHOCTb.
Shields ef al., J. Biol. Chem. 277, 26733 (2002), Nimmerjahn and Ravetch, Science 310, 1510

(2005). Cps3p MexAy ayTOMMMYHHBIMH COCTOSIHUSIMH W CHEUU(PUYHBIMUA TPOPHIIMU
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TIUKO3MIMpoBaHus aHTtuTen IgG HaOmMomanu y MalWeHTOB C PEBMATOWMAHBIM apTPUTOM U
HEKOTOPHIMU BHJIAMH ayTOMMMYHHOTO BAaCKYJIUTa, Yy KOTOPBHIX OBUIO 3aperucTpupoBaHO
YMEHBLICHNE TaJlakTO3WINPOBaHus U cuanuposanusi antuten IgG. Parekh ef al., Nature 316,
452 (1985), Rademacher ef al., Proc. Natl. Acad. Sci. USA 91, 6123 (1994), Matsumoto ef al.,
128, 621 (2000), Holland et al., Biochim. Biophys. Acta December 27. Takxe coo0Imanock, 4To
u3MeHeHus1 B mmkopopmax IgG cBsi3aHBI CO CTapeHHEM M UMMYyHH3AlMeH, XOTs 3HAYUMOCTh
STHX W3MEHEHMI B YCIOBUSIX 771 Vivo He Obuia ycraHosneHa. Shikata ef al., Glycoconj. J. 15, 683
(1998), Lastra, ef al., Autoimmunity 28, 25 (1998).

Bapuauts! Fc IeG

B HacToslleM JOKyMEHTE packpbhITo, 4TO HekoTtopble BapuanTel Fc IgG, kak
CHAJIMPOBAHHBIE, TaK 151 HECUAJIMPOBAHHBIE, TaKxXKe HEOXKUJIAHHO MPUAAOT
NPOTUBOBOCHAJIUTENBHYIO aKTUBHOCTb. Takue BapuaHThl, Bkirouas BapuaHT FA241,
NPEICTABISIFOT COOOI MOJIEKYJIbI, OTHOCSINUECS K Oojiee KPYITHOMY POAY MOJIEKYJ, KOTOpBIE,
HOCPEACTBOM HMMUTALMK CTPYKTYPHBIX M OMOJNIOrMYECKUX CBOWCTB CHaNMpoBaHHOH Fc, HO He
TpeOysl CHaNMpOBaHMs, MOTYT ObITh pa3padOTaHbl B Ka4eCTBE IPOTHBOBOCIIAIUTEIBHBIX
JIEKaPCTBEHHBIX MPENapaToB.

Hecmorpst wHa TO, urto IVIG nepBoHauanbHO ObLn  pa3paboTaH B KadecTBe
UMMYHOIJIOOYJIMHOBOH 3aMECTHTENIbHOH Tepanuy y MAlHeHTOB C THIIOraMMario0yInHeMueH,
OH TOJIY4HJI IIUPOKOE PACIpOCTpaHeHHe OJiarofapst pa3jiMyHbIM BUIAM UMMYHOMOYJTUPYOLI e
aktuBHOCTH. OH mpencraBisier coOOW OmOOpEHHBIH TEeparneBTUYECKUN Mpernapar sl JICYeHUs
AyTOUMMYHHBIX HAapyIIEHHWH, TakuxXx Kak ummyHotpomOonuronenus (ITP), xponuueckas
BOCTIAIUTENbHAS  eMuenuHm3upyromasi nonuHerponatust (CIDP), Oonesnp Kasacaku wu
curnpom [ mitena-bappe, U UCTONB3yETCsS [JIs JIEYEHUs BCe OOJIbIIEro YUC/IA AyTOMMMYHHBIX U
BOCTIAJIUTENIbHBIX 3a00IeBaHUi. BbUIO MOKa3aHO, YTO MPOTHBOBOCHAJIUTENbHAST AKTUBHOCTH
IVIG ofycnoBineHa NpUCYTCTBHEM CrelU(UYHOTO TIIMKaHA, 0.2,6-CHAJTUPOBAHHOW CJIOMKHOU
IBYXaHTEHHOW CTPYKTYphI, mpucytctByromeii Ha nomeHe Cu2 Fc, koropsiii oOHapykeH B
HeOOJIBIIIOM KOJIMYECTBE MpenapaToB rereporeHHbix antutes B IVIG. CuanupoBanue rimvkaHa
Fc na nomene Cu2 mpusoaut k odpasosanuto IgG, KOTOpbIEe MOTYT CBA3BIBATHCS C PELIETITOPAMHU
Fc II tuma, takumu kak SIGN-RI, DC-SIGN u CD23, npuyemM OJHOBPEMEHHO C 3TUM
cHwkaercss apuHHOCTD MX cBsi3biBaHusl ¢ FCR 1 Tuma. MccrnemoBaHusi ¢ MCHOIB30BAHHEM
MBIIIUHBIX MOAENEH WHAYLUPOBAHHOIO CBIBOPOTKOM apTpuTa, anTturenoszasucumon ITP,
HepoTOKCcHUHOrO HeppuTa W  AYTOMMMYHHBIX  my3elpuaTtok (ABD)  monreepamnu
NPOTHUBOBOCIIAJIMTENBHYI0 aKTHBHOCTh CHAJIMPOBaHHOW Fc, He3aBUCHMO OT TOro, ObUTA JIM OHA
nonydeHa u3 IVIG unm pexomOunanTHO 3kcnpeccupoBanHoro IgGl. bonee toro, ysenndeHnue

noiau cuanupoBaHHbIX (pparmentoB Fc B IVIG mwim B peKOMOMHAHTHOM 3KCIPECCHPOBAHHOM
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IgGl mnpuBOmMIO K TIOBBIIIEHHUIO TEPANEBTUYECKOH 3(PQPEKTUBHOCTH 3THUX MPENapaTos.
MexaHu3M, ¢ TOMOLIBIO KOTOPOro sFc MHAyLupyeT NpOTUBOBOCMAIUTENbHbIN OTBET, BIIEPBbIE
OBbUT YCTAHOBJIEH B MBIIIWHBIX MOJENSX apTPHUTA, 5TO CBUAETENBCTBYET O TOM, YTO CEJIEKTUBHOE
csi3biBanue cuanuposaHHoi Fc ¢ FcR II tuna nmpusonut k Beipabotke MJI-33 perymsaTopHeIMu
Makpodaramu, 4TO, B CBOKO odepenb, crumynupyer cekpenuto WJI-4 Gazodwmmamu. MJI-4
WHIYLUPOBAJ aKTUBaLMIO HHrubupyomero peuentopa FcyRIIB va sddexropHbx makpodarax,
yBEJIMYMBasl TEM CaMbIM ITOPOT aKTUBALIMM 3TUX KJIETOK U MOAaBJisis Bocnanenue. [locnenyromue
UCCNIEZIOBAHMs MOATBEPAMIN, UTO JIeYeHHE MALMEeHTOB ¢ ucnojbp3oBaHueM IVIG mpuseno k
yBenndeHuto yposHeil MJI-33 B ceiBopoTke kpoBu u skcrpeccuu FcyRIIB Ha numbonnHex u
MHUEJIOUJIHBIX KJIETKAX, YTO COIIACYETCs C PE3yJIbTaTaMU, MOJYyUYEHHbIMU HA MBIIIAX.

B HacrosmeM NOKyMEHTe pacKpbITO, 4YTO KpHcTauiorpapuueckue u Ouodusmueckne
UCCIIEIOBAaHUs Ha CHAJUPOBAHHBIX U HecuanupoBaHHbIX (parmentax Fc IgG mnossomunu
YCTaHOBUTb CTPYKTYPHYIO OCHOBY NPOTHBOBOCHAJIMTEIBbHON aKTMBHOCTU CHAJIMpOBaHHON Fc.
CuanupoBaHue CIOXHOro JjByxaHTeHHoro riukaHa Fc IgG mpuBOAMT K MOBBIIEHUIO
KoH(popMmaumoHHON ruOkocTn obmactm Cu2, obecneunBas TeM caMbiM (HOPMHPOBAHHE
3aKphITBIX KOH(popmaumii nomeHa Cu2, HeoOxomumbIx 1 cBssbiBaHus ¢ FcR Il Tuma.
Hamnpotus, HecuanupoBaHHBIE CTPYKTYpbl FC NMOCTOSHHO NPUBOAST K MOJYYEHUIO OTKPBITHIX
koH(popmanuii Fc, uto cornacyercs ¢ JaHHbIMU O crieliu(pUIHOCTH uX cBsi3biBaHus ¢ FCR Tumna L
BzaumonelicTBusl riiMkaHa ¢ aMUHOKHCJIOTHBIMU OCTaTkaMu jaoMeHa CH2 HapymiaroTcs mnpu
CHAJTUPOBAHUH, YTO 00ECIIEYNBAET OCHOBY Il HAOJFOAaeMbIX KOH(OPMAIIMOHHBIX N3MEHEHHI,
OOHApYKEHHBIX B CTPYKType Oeika, W COOTBETCTBYET MOJENH, TMPEIIOKESHHON st
cneuuuyHoCcTH CBs3biBaHUS cuanupoBanHoi Fc ¢ FcR II tuma. Ha ocHoBanmm 3THX
HaOJIOIEHUI aBTOPBI HACTOSIIErO M300pETeHHs CO3MaiH Psii BapuaHTOB FC, HalleNeHHBIX Ha
aMHHOKHUCIIOTHI IoMeHa Cu2, KOTOpbIe B3aMMOJAEWUCTBYIOT C TJIMKAHOM, YTOOBI OMpPENeTUTh HX
BiausiHMe Ha cBsisbiBaHue ¢ FCR Il Tuma u oOyCNOBIEHHYIHO 3TUM TPOTHBOBOCHAIUTENBHYIO
aKTUBHOCTb. B 1MaHHOM HCCleNOBaHMM H3y4alld MYTHPOBAHHbIE BapHaHTbl C YCHIEHHEM
¢byHkUMU 1 norepel pyHKUMU. BeIsBIeHHEe BapHaHTa ¢ yCUIEHHEM (DYHKIUHU, KOTOPBI MOXKET
UMHUTHPOBATh KOH(POPMALIMOHHOE COCTOSIHHE, MHAYLHUPOBAHHOE CHAIMPOBAHUEM, He TpeOys
naHHOW creru@uYHON MoAu(UKALUK YriIeBoAa, MOXeT ymnpocTuth pa3padorky Fc IgG ¢
NPOTHUBOBOCHAIUTENbHON aKTUBHOCTBIO I TEpaleBTHYECKOro IpUMeHeHHs.. ABTopam
HACTOSIIETO M300peTeHUsl yIaioch BbIsiBUTH MyTanuio (F241A), koTopasi COrIacHO MPOTHO3Y
yBEJIMUYNUBAaET MOABMXKHOCTL 01,3-Tuleya M KOTOpasi HWMUTUPYET IPOTUBOBOCHAIUTENBHYIO
aKTUBHOCTb CHaJUpOBaHHON Fc pake B OTCYyTCTBHE CHanMpOBaHUs. ABTOpPbI HACTOSILIETO
U300peTeHNs] OXapaKTePU30BAIM YKA3aHHBIH BapHAaHT B CPaBHEHUH C CHaaupoBaHHOU Fc B

MOJCIIAX ayTOUMMYHHOT'O BOCIIAJICHUA, O6YCJ'IOBJ'IGHHOFO aHTUTEJIaMU U T-KJIeTKaMH.

13



10

15

20

25

30

35

Hecmotps Ha TO, uTOo MexaHusm 3amurHoro peiicteus IVIG B omocpeaoBaHHBIX
AHTUTEJIOM MOJEJSIX BOCHAJIEHHs ObLI IIMPOKO M3YYeH, KaK KPAaTKO OMHCAHO BBILIE, HEaBHUE
ucCleioBanmsi mponeMoHcTpupoBany, uto IVIG Takke Moxker oOnagaTh 3allUTHBIMU
CBOMCTBAMHU MpPHU KJIACCUYECKUX AYyTOMMMYHHBIX HAPYLIEHHUSX, OMOCPENOBAHHBIX T-KJIETKaMH,
Taknx kKak DAD, a Takke B MOJENU THIePPEaKTHBHOCTHU AbIxaTelbHbIX myTeit (AHR).
[Ipenmonarator, uro Tepamneprmyeckuii 3gdexr IVIG sBusieTcss pe3ynbraToM aKTHBALUH U
npomudepanun Trg KiIE€TOK, momaByisis TeM cambiM peakuun HM@PHy-cexperupyromux Tyl-
knerok u  HWJI-17-cekperupyromux Tyl7-knerok. COOTBETCTBEHHO, aBTOPbI HACTOSIIIETO
M300peTeHNs] CTPEMUJIMCh UCCIIEA0BATh, SBISAETCA JIM akTHBauus U nponudepanus Treg KI€TOK
pesyJapTaToM BiMAHMS cuanupoBaHHol Fc wnm Bapuanta F241A. Hcnonesys F241A,
CHAJMPOBaHHbIN U HecuanupoBaHHbIM [VIG, aBTOpEl Hacrosimero M300peTeHUs] UCCIeNOBaln
MEXaHU3Mbl UX UMMYHOMOJYJUPYIOLIEro ACUCTBUS HAa AKTUBALUIO Treg KJIETOK U MOJABJICHUE
ayTOMMMYHUTETa, 3aBHCAIIEro OT  T-kieTok.  ABTOpPBI  HACTOSINErO  M300peTeHUs
OeMOHCTpHUPYIOT, uTto cuanupoBaHue IVIG umeer pemaromiee 3HaueHUe Ml aKTHUBALUH U
nponudepanuu Trg KIeTOK U TO, 4To BapuaHThl F241A cnocoOHbl 3()(EKTHBHO MOAABISATH
onocpenoBaHHoe T-kiaeTkamu BocnasieHue npu JAD U B SKCIIEPUMEHTAIbHBIX MOJAEJSX KOJINUTA.
IMomumo storo sFc u F241A ctumynupyroT BeipaboTKy uHTeperikuna-33 (UJI-33), kotopslii B
CBOIO oOdvepenb akTUBUPYET T KIETKHM mocpeacTBoM peuentopa ST2, 4to crnocoOCTBYeT
MOJABJICHHUIO OMOCPEIOBAHHBIX T-KJIE€TKaMU ayTOUMMYHHBIX PEaKLIMH.

Kak packpbITo B mpuMepax HH)KE, aBTOPbI HACTOSIIErO W300pETEHHs! MPENCTaBJISIOT
(YHKIIMOHAJIbHBIE JAHHBbIE, KOTOPbIE YKA3bIBAIOT HA TO, YTO CHEM(HUYHbIE B3aHMMOAEHCTBHUSI
Meskny octoBoM Fc u rmukanoMm Fc BiusitoT Ha 3¢ dexTopHbie cBOMCTBa cramupoBanHoro IgG.
ABTOpBI HACTOSIIIEr0 W300PETeHUs MOATBEPAIIH, YTO MPOTHBOBOCHAIUTENbHAS AKTHMBHOCTD
CHUAJIUPOBAHHON FC CTpOro 3aBUCUT OT ¢2,0-CBSI3U CHAJIOBOW KHMCJIOTHI, MOCKOJIBKY TOJBKO 02,6-
cuanuposanHas Fc, HO He 02,3-cuanupoBannasi Fc, csswiBaercsi ¢ DC-SIGN u mopasnsier
UHAYLUPOBAHHOE AayTOAHTUTENaMH apTpUTHOe BocnaneHue. Kaxk pasnuyHble  TUIIBI
MPUCOENUHEHUST CHAJIOBOM KUCIOThI K rmkaHy Fc Bmawsitor Ha crpykrypy Fc? ABropsl
HACTOSIIETO M300peTeHrs] OOHAPYKUJTH, YTO OJM30CTh OCTAaTKa Caxapa CHAJIOBOW KHUCIIOTHI K
OEKOBOMY OCTOBY MOXKET OIPENeuTh Crocod B3aMMONEHCTBHS CHAJIOBOH KHCIOTHI C
KOHKPETHBIMH ~ OOKOBBIMH  IIeTISIMH  aMHHOKHUCJIOT Ha Fc.  JlelicTBUTENBHO, JaHHBIE
MOJIEKYJIAPHOTO MOJENHUPOBAHMs YKa3blBalOT HA TO, YTO TOJBKO 02,0-CO€IUHEHHAsl CHalloBas
KHUCJIOTA MOXKET MIOMECTUThCs B Oopo3ay, obpasosannyro Glu318 u Lys340 Ha rpanuile pasnena
Cy2-Cy3. lns Toro 4roObl ONpeaenuTh, UrPpaeT JU yKa3aHHas O0po3na OmpenesieHHYI0 POJib B
MPOTUBOBOCHAJIUTENIPHOM  aKTUBHOCTH  02,6-cranupoBaHHON Fc, aBTOpel  HacTosero

u300peTeHnsl Omucalli HMMMYyHOCyIpeccopHble (yHkumm cuanupoBanHod Fc, Hecyuiei
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toueuHyro MyTtauuto E318N. HMurepecno ormeruts, uto E318N 02,6-cnanuposanHas Fc He
croco0Ha MHULIMHPOBATD MTPOTHBOBOCIIAIUTEIbHBIE IYTH, CBSA3aHHBIE C 0.2,6-cuanupoBaHHon Fc
OUKOrO TUNA, TaKWe Kak MHAYKLUS skcripeccun MJI-33 unum 3amura OT apTpUTHOIO BOCIAJICHUS
MyTeM  QIONTHUBHOTO  mepeHoca  crumynupoBaHHbix  DC-SIGN®  MKM  wbimawm,
UMMYHH3UpOBaHHbIM cbiBOpoTKOi K/BxXN. CrenoBarenbHo, Kak W B ciay4dae 02,3-CBs3U
CHAJIOBOI KMCJIOTBI, aBTOPBI HACTOSINEr0 M300peTeHMs MpeArnoyararT, 4ro myrtamus E318N
YCTpaHsieT B3aUMOJEHUCTBUE (.2,6-COEAUHEHHON CHAJOBOM KHUCIOTBI M ocTtoBa Fc, koTopoe
Tpebyercst st Toro 4rodsl obnacte Fe mpuHsiia «3akpeITy0» KOH(OpManmoo, 00JIagaroInyo
MPOTHUBOBOCTAJIUTEIBHBIMUA CBONCTBAMM.

Crpykrypsl Fc, kax mnpasBuno, pacnonararor ol,3-mneun rnukaHa Fc B mpenenax
BHYTpEHHell mojocTtH, oOpa3oBaHHOW nomeHamu Cu2. 3aHuMMas 3Ty NOJOCTh, ol,3-meun
cTadmnn3upyroT aoMeHbl Cu2 Ha ONpeNeNeHHOM PAacCTOSIHUM JIPYr OT ApPyra B «OTKPBITOI»
KoH(popMauuy, 4yToObl obaerdnuts cesi3biBanue ¢ FCR I tuma. /[ Toro 4to0bl mpeasioxKeHHast
MozieNib Obljla KOPPEKTHOH CHaupoBaHHbIE 01,3-TUie4M MOJIKHBI BBIMTH M3 3TOH MOJOCTH B
HampaBieHun rpaHunbl pasgena Cu2-Cu3 Tak, 4YTO KOHLEBAast CHANOBasi KHUCIOTAa MOXKET
BCTymaTb B KOHTakT ¢ Ooposmori E318/K340. CnenoBaTenpHO, NpH  MEPECTAHOBKE
craaupoBaHHbIX ol,3-ruted k rpanune pasgena Cu2-Cu3 momensl Cu2 MOryT cOMMXKAThCS,
9YTOOBI 3aNOJHUTh HE3AHITYIO TOJOCTh U 00pa3oBaTh «3aKPhITYO» KOH(popmauuto. B ornuune
oT al,6-myeua rmukaHa Fc, KOTOpbIN BCTynaeT B HECKOJIBKO HEKOBAJIGHTHBIX B3aUMOAEHCTBUMH C
ocroBoM Fc, al,3-ruteun oOpa3yrOT TOJBKO OAMH HW3BECTHBIM KOHTAKT B OTCYTCTBHUE
CHATUPOBaHUA — C apomaruyeckod OokoBoi wmembto F241. OpgHako B KPUCTAUTMYECKOH
CTPYKType cuanupoBaHHOW Fc enuHCTBeHHass OOKOBas IeNb AMHWHOKHCIOTHOTO OCTAaTKa,
KOTOpasi BCTYyNaeT B KOHTAaKT C TJIMKAHOM Fc C CyliecTBeHHbIM HM3MEHEHHEM OpHEHTAaLUY,
MpencTaBisieT COOOM  KOJBIEBYO CTpykKTypy F241. ABTOpBI HACTOSINEr0 H300pETEHUs
nojiararor, 4ro Habmomaemoe 90° Bpamenue F241 ycrpanser ruapodobHOE CTIKUHT-
B3aUMOJIEIICTBHE, KOTOPOE 3Ta CTPYKTYpa OOBIMHO 00pa3yeT ¢ yrieBoAoM. ABTOPBI HACTOSIIIErO
n300peTeHNs MOJAralT, YTO 3TOT (PAKT BAXKEH CO CTPYKTYPHOH TOUKH 3pPEHHS, MOCKOJIBKY
HApPYLIEHHE TAaKOro CTaOWIM3UPYIOMEro B3aUMOACHCTBUS AOJDKHO TMPHIABATh OOJBLIVIO
CTeNeHb CBOOOABI, MJIM MOABIKHOCTH, CHAIMpPOBaHHOMY 1,3-mmeuy rimkana Fe. Ilpu Hammunun
OobLIel MOABUKHOCTH CHATUPOBAaHHbIE ¢ 1,3-1u1edn OyAyT Yalie MpOHUKATh B MIPOCTPAHCTBO 32
npeaenaMu BHYTPEHHEH MOJOCTH aisi KOoHTakTa ¢ kapmaHoMm E318/K340 Ha rpanune pasmena
Cu2-CH3. B cooTBercTBHU € MpeanonoxkeHueM o pearomei ponu F241 B cTpykrype 02,6-
cHamupoBaHHON Fc aBTOpBI HacTosmero m3oOpereHus OOHapyXWwiH, 4To MyTaums F241A,
KOTOpass cnenu(UYHO  paspylaeT TOYKy KOHTAakTa  Oelok-caxap, BOCHPOHM3BOIMIIA

MPOTUBOBOCTIAJIMTEIbHYIO aKTUBHOCTh CHAJIMPOBAHHOM FC, HE3aBUCUMO OT CHaJIMpOBaHUs. 02,06-

15



10

15

20

25

30

35

CuamupoBanHast obmacte Fc m HecmamupoBanHass F241A Fc cesseBammcs ¢ DC-SIGN,
uHayuuposanu skcnpeccuro MJI-33 u nepeHOCHIN NPOTUBOBOCHATIUTENBHY) AKTUBHOCTB CO
crumympoBandbiMi DC-SIGN™ MKM  mbliaM, MMMyHU3HUPOBAaHHBIM ChIBOPOTKOM K/BXN,
UMUTHPOBAIN MPOTUBOBOCHANUTENbHYIO akTUBHOCTE IVIG u cuanuposannoro IgG. Henasho
ObuTH OIMyOIMKOBAHBI UCCIIEOBAHMS, B KOTOPBIX OOCY/IaeTCsl BasKHAsl pOJIb CHajInpoBanus Fc
I MOAYJALMM WMMYHHOrO oOTBeTa. JlaHHble, TIOJyuY€HHblE aBTOPAMHM HACTOSILIErO
u300peTeHus, a  TaKke  JaHHblE  HECKOJBKHX  APYTrUX  TIPYNN  HOATBEPAMIN
NPOTUBOBOCHAJIUTENBHYIO pOJIb CHAJMPOBAaHHOW FC B HECKONBKHMX MOZENAX BOCHAJIEHUs,
OMOCPEIOBAHHOIO AHTUTENAMH. JTU PACXOXKAEHUsl, BEPOSATHO, SBISIOTCS Pe3yJbTaTOM
HeuHelHoro no3uposanusi IVIG B cenekTUBHBIX MOZENSAX U, CIEJOBATENbHO, HE OTPAXKaroT
($U3NONIOrNUeCKr 3HAUUMBbIE YCIIOBHS, ITPU KOTOPbIX ucnonsdyercs [VIG.

ABTOpBI HACTOSIILIETO U300pETeHUsl BBIABUIIM, YTO CHalIUpoBaHHas Fc, a Taxke BapUaHTBHI,
takue kak F241A, cneumduuno crumynuposaiu nponudepanuio i Treg KIETOK 1 OBUTH CITOCOOHBI
NOAABJATh HMMMYHHBIE OTBETHL, ONOCpenoBaHHble T-kieTkamu, B Moxenn DAD wu
SKCNEPUMEHTAJIBHOTO KOJIMTA MyTEM CEJIEeKTUBHOIO CBsA3bIBaHUA C peuenropamu Fc II Ttuma,
SIGN-R1 wumu ero opronorom y uenoBeka DC-SIGN. ITomuMO TOro aBTOpBI HACTOSLIETO
m3oOperenust BeiiBHiM MJI-33 B kawectBe BakHOro wmenuaropa srtoro myta. WJI-33,
UHAYLUpOBaHHBIN B 0TBeT Ha cBsa3biBaHue FcR Il tuna ¢ IVIG, cuanuposannoit Fc unu F241A,
NEHCTBYET IJICHOTPOIHO, KaK KpaTKo onucaHo Ha Dur. 15. OH MOXKeT BBICTYIATh MOCPEAHUKOM
cekperun  UJI-4  Gasodunamm, uroObl mossipuzoBaTh Makpodarum K ¢enotuny M2 wu
UHIYLHUPOBaTh JKcmpeccuro HHruoOupyromero FcyRIIB, myTh, KOTOpBI IOMUHUPYET NpHU
ayTOMMMYHHOM BOCIAJICHUH, OINOCPEIOBAHHOM AaHTHUTENAaMH, WM OH MOXET JeHCTBOBATh
HETIOCPEACTBEHHO Ha Treg KJIETKH, YTOOBI BBI3BATh UX AKTHBALMIO M MpOiHdepaniro. ABTOPbI
HACTOSILIETO M300pETEHUs MPOJEMOHCTPUPOBAIH, YTO Treg KIETKM MOTYT aKTHBHUPOBATHCS TPHU
TeparneBTUYECKOM BO3JEHUCTBUM CHAJMPOBAHHOW FC, KOTOpOe CTpPOro 3aBUCUT OT Nepeaadyu
curHasioB ¢ yuactuem MJI-33/ST2. ABTopbl HacTOSALIEr0 M300PETEHHS HE MOTYT HCKJIFOYUTH
BO3MOXXHOCTh TOro, uro MJI-33-3aBucumasi aktuBauusi Trg KJIETOK B OCHOBHOM KOCBE€HHO
OroCcpeoBaHa ACHAPUTHBIMU KJIE€TKaMH, Kak OomucaHo paHee Matta u corpyaHukamu. OgHako
aBTOPBI HACTOSINEr0 H300peTeHHs] He OOHAPYKWIM KaKOro-uOO MPSMOTO B3aMMOICHCTBUS
IVIG ¢ mroboit cybmonymsimuein T-knerok, kak s¢dextopabimu T-knerkamu, Tak U Treg
KJIETKaMH, B OTJIMYHE OT HEAABHO MPEAJIOKEHHON MOZEIH, TaKKe He ObutH OOHApy KEHBI KaKHe-
b0 JoKa3aTenbCTBa B Mogaep:kky toro, uro IVIG obecnieunBaer «Tregitopes». B uactHOCTH,
aBTOPBI HACTOSIIETO M300PETEHUs CMOTINIM JETEKTHPOBATh AKTUBALMIO U mponupepaunto Treg
KJIETOK B OJKCIepuMeHTax, B KOTopbix IVIG- wmmun F241A-o6paGorannsie hDC-SIGN™

MaKpO(l)aFI/I, MOJIYHCHHBIC U3 KOCTHOI'O MO3ra, n€peHOCUIIN HANMBHBIM PCHUITUCHTAM. HOCKOHbe
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axtTuBupoBanHble MKM oTBeuanu Ha 5T0 nedeHue BeipaboTkoii MJI-33, naHHBIE TOATBEPIKIAIOT
BBIBOJl O TOM, YTO 3TOT LIUTOKHUH SIBJIAE€TCS AOMUHUPYIOLIUM MOCPEIHUKOM B MyTH, KOTOPbIH
BEZIET K aKTHBaUMHU U npojudepannn Treg KIETOK.

Ilpenpinymme wuccienoBaHusi yCTaHOBWIM CBsi3b Mexay HWJI-33 u  yaydmenHuem
MHTEHCUBHOCTHU BOCHAJIEHUS], ONIOCPEAOBAHHOIO T-KJIeTKaMH, B Pa3IMUHbIX MBIIINHBIX MOJESIX,
KOTOpbIE BCErZla COMPOBOXKIAINUCH oOorameHueM Tre KieTok. Takke ObUIO TMOKa3aHO, YTO
ypoBuu MJI-33 B chIBOpOTKE KpOBH ObLIHM CUIIBHO MOBBIMEHBI npu BBenenuu [VIG nanmenram ¢
AyTOUMMYHHBIMU 3a0OJIEBaHUSIMH, HYTO J€JaeT €ro MOIIHBIM HMHAYKTOPOM Pa3JIMYHbIX
MPOTHUBOBOCHIAJIUTENIbHBIX peakuuid. [Ipu ucnonb3oBanuu anturen st Ookuposanust ST2, 4ro
MpenoTBpallao nepenady curHaioB ¢ ydactuem WJI-33, aBTopbl HacTosmero u3oOpeTeHus
HaOJIIO/IaJIM, YTO 3TO JIeUEHUE 3HAUNUTENbHO CHIDKANO 3amuTHbi 3¢ dext IVIG/F241A B monenu
apTpuTa, UHAYLUPOBAHHOTO CBIBOPOTKOM, a TaKXke B Moaenu JAD.

CranoBurcsi Bce Ooyee O4EBHAHBIM, 4YTO oOnacte Fc aHTHTEN SBJISETCS HE TOJBKO
«KOHCTAQHTHBIMY» JIOMEHOM, HO TaKX€ MMEET Pas3IM4yHble CTPYKTYphl U (yHKUUU. B HacTOsImEM
M300peTeHNH PaCKpPBIThI HOBBIE MPEACTABICHHUS O TOM, YTO KOH(OpManMoHHOE pa3sHOoOpasue
¢parmenra Fc ciyxur B kauecTBe oOIIel CTpaTeruy aHTHTEI AJIsl U3MEHEHUs CrIelM(UIHOCTH B
OTHOIIEHHH PELeNTOPOB, YTOOBI BBI3BATh PA3JINYHbIE HMMYHOJIOTHYECKHE HCXOAbl. [/[MHamuKa
Fc IgG TmaTenbHO KOHTPOJHPYETCS B3aMMOAEHCTBUSIMH OENIOK-TJIMKAH, KOTOpbIE, B CBOIO
ouepenb, PEryJIMPYIOTCS COCTABOM CaxapoB TJMKaHa Fc. ABTOpBI HACTOALIEr0 M300peTeHUs
OOHAPY KWK, YTO MOJAEIb MOBBILIEHHOW MOABMKHOCTHU TiHKaHa Fc oObsicHseT Onodusnueckue
U (yHKIMOHAJBHBIE CBOWCTBA, CBA3aHHbIE C MPOTUBOBOCHAJIHMTENBHON AKTHBHOCTBIO
cuamupoBanHoro IgG. Ha ocHOBaHMM 3THUX CTPYKTYPHBIX M MEXaHHUCTUYECKHX HAOIIOICHUH
aBTOPBI HACTOSIILETO H300peTeHHsi pa3padoTaiu 3aMeHy cuainupoBanHoro IgG, Hampumep,
F241A, koropast obecnieunBaer 601b1yI0 3((HEKTUBHOCTh U OTHOPOIHOCTD, ueM IVIG u moxer
OBITh HWCTONB30BAaHA MUl KJIMHUYECKUX HCCIENOBAHMHA BOCHAJUTENIbHBIX 3a00JIeBaHUM,
ONOCPEAOBAHHBIX ayTOAHTUTENAMHU U T-KI€TKaMHu.

HOJ’II/IHGHTI/II[I:J 1 HYKJICUHOBBIEC KHCJIOTHI

THomunenTuasl

B HacrosimmemM H300peTEeHHH NPEIJIOKEHBl BBIACIEHHBIE ITOJUIMENTUIBI, CONEpIKaIne
IIOCJIEIOBATENbHOCTH  BapuaHToB obOmactu Fc IgG  uemoBeka, KOoTOpas HE COAEPKUT
NOJIMCAXapUIHON IIeMH C KOHIEBOH CHAJIOBOH KHCIOTOH, COEIUHEHHOH ¢ (parMeHToM
rajakTo3bl uepe3 02,6-CBsi3b C BbllleyNOMsIHYTOM Asn297. VYka3aHHble HeCHaJIUPOBAHHbIE
BapuaHTsl Fc IgG MoryT ObITh MONy4YeHBI U3 MPUPOAHOTO AHTHTENA WMIIM IyTEM SKCIIPECCHU B

KJIETOYHOMW JIMHUU.
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CornacHo OZHOMY BapHaHTy peasu3allii HACToALIero n3oopererus obmacts Fe comeprxur
omHy wiu Oojiee 3aME€H B aMHHOKHCJIOTHOW mocnenoBatenbHocTH IgGl uenoseka. TunmuHbie
obmactu Fc IgG1 BkO4arOT, HO HE OTPAHUYNBAETCS UMU:

Fc u3 hlgGl (maumnast ¢ amuHOKuUCOTHI 210 cornacHo cucreme Hymepanuu mo Kaar):
KVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKDTLMISRTPEVTCVVVDVSHEDPEV
KEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 1; F241 nu
F243 nonuepkHyThI)

Fc u3 hlgG1 FA241:

KVDKRVEPKSCDKTHTCPPCPAPELLGGPSVALFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEK
TISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 2)

Fc u3 hIgG1 FA243:

KVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLAPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEK
TISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 3)

B Hacrosiiuel 3asiBKE TEPMHHBI (IENTHI», MOJUMENTUI» H «OENOK» HCHONb3YIOTCS
B3alIMO3aMEHSIEMO [UJIsl ONMHCAHHS PACIHOJIOKEHUS aMUHOKUCIOTHBIX OCTaTKOB B IOJHMeEpe.
IMenrun, nonmunentua win OENOK MOXET COCTOATh W3 20 CTaHOAPTHBIX MPHUPOTHBIX
AMUHOKHCJIOT, B JOINOJHEHHE K pEeAKUM aMHHOKHCIOTaM M CHHTETHMYECKUM aHajoram
aMHHOKHUCIIOT. OHU MOTYT NPEACTaBJIAThH COOOH JOOYIO Lenb aMUHOKHCIIOT, HE3aBHCHMO OT
JUTMHBl WJM  TOCTTPAHCJIIMUOHHOW Moaupukauuu (Hampumep, TJIMKO3WJIMPOBAHMS WU
dochopunmuposanusi). [Tentua, noaunenTu Uik OEJIOK «COTJIACHO HACTOSIIEMY U300PETEHUIOY
BKJIFOYAET PEKOMOWHAHTHBIE WM CHHTETUYECKHE BApPUAHTHI, COAEpKaIiue crenuduyuHbe
noMeHbl uin vactu, kotopble cBsizbiBatoTcs ¢ DC-SIGN, FcyRITA u FcyRIIB. Tepmun taxske
OXBAaTbIBA€T MOJUINENTU/bL, KOTOPbIE COAEPKAT OMOJHUTENbHbIM aMUHO-KOHLEBOM METHOHUH
(KOTOpBIN MOYKHO HCIIOJIb30BATh IS SKCIPECCHH B IPOKAPUOTUIECKHX KIIETKAX).

«Boeraenennslity monunenTua Wik O€JIOK O3HAYAeT MOJIUIMENTH WIH OEJIOK, KOTOPBIHA ObLI
OTAENIEH OT JAPYrHX OENKOB, JIMMUIOB M HYKJEHHOBBIX KHCJIOT, C KOTOPBIMH OH CBsi3aH B
NpUPOAHBbIX ycnoBusax IlomumenTun/0enok MOKeT COCTaBiATh 1Mo MeHblneil mepe 10% (T.e.,
nmoboii npoueHt ot 10% no 100%, Hampumep, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 85%,

90%, 95% um 99%) B pacdere Ha CyXyl MacCy OYHINEHHOro mpenapara. CTeneHb YUCTOTHI
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MOXeT ObITh U3MEpPEHa C MOMOLIBIO JTF0OO0T0 MOAXOASALIEr0 CTAHAAPTHOIO METOA, HalpuMep, €
NOMOIIBIO KOJIOHOYHOH Xpomarorpaduu, 3iekrpodope3a B IMOJHUAKPHIAMHIHOM Tejie WIN
B2XX. BeigeneHubii nogunentu/0eoK, OMUCAHHBIA B HACTOSAIIEM H300PETEHUU, MOXKET
ObITh OUMINEH U3 NPUPOAHOTO WCTOYHHKA, IIOJNYYeH C HCIOJIb30BAHUEM TEXHOJIOTUU
pexomOunanTHON JIHK mnm xummueckumu meropamu. PyHKIMOHANBHBIN 3kBUBaNEHT Fc IgG
OTHOCHUTCS K monunentuaHomy npomusBogHomy Fe IgG, Hanpumep, Oenky, copepikaieMy OOHY
win Oornee TOYEUHBIX MyTaLUN, BCTABOK, NEJELUH, yCeUeHHH, MMOpUAHOMY OeNKy WM HX
koMOuHatmu. OH COXpaHSET Mo CcymecTBy akTUBHOCTB Fe IgG, T.€., ctocoOHOCTD CBSA3BIBATHCS C
COOTBETCTBYIOLIMM pPELENTOPOM M HHULHUHPOBATH COOTBETCTBYIOLIMI KIETOYHBIH OTBET.
BrieneHHblii MOMUIENTH MOKET COMEPKaTh MOCIEN0BATEIbHOCTD, peacTasieHnyo B SEQ ID
NO: 2. B uenom, pyHKUNOHANBbHBIN SKBHBAJIEHT IO MeHbIeld Mmepe Ha 75% (Hampumep, Ha
moOyro BenuunHy ot 75% no 100% BxirounTensHO, Hanpumep, Ha 75%, 80%, 85%, 90%, 95%
1 99%) uneHTHYeH nocaenoBaTeabHoCTH, npeacrasiaeHHoil B SEQ ID NO: 2.

«IIpoLeHT MAEHTUYHOCTH» IBYX AMHUHOKHCIOTHBIX IIOCJIEAOBATENILHOCTEN WM IBYX
HYKJIEMHOBBIX KHCJIOT ONpenensioT ¢ ucrnonb3oBanueMm anropurma Karlin and Altschul Proc.
Natl. Acad. Sci. USA 87:2264-68, 1990, momudunuposannoro B coorsercteuu ¢ Karlin and
Altschul Proc. Natl. Acad. Sci. USA 90:5873-77, 1993. Takoii aNiropuT™ BKJIIOUYEH B IIPOTPAMMBI
NBLAST u XBLAST (Bepcus 2.0) Altschul, ef al. J. Mol. Biol. 215:403-10, 1990. ITowuck
HykyeotunoB BLAST moskeT ObITh BBIMONHEH ¢ momornbio mporpammbl NBLAST, onenka =
100, mmuua cnoBa=12, 94TOOBI MONYYUTHh HYKJIEOTHAHBIE MOCIENOBATENIbHOCTH, TOMOJIOTHYHBIC
MOJIEKyJIaM HYKJIEMHOBBIX KHCIIOT COTJIACHO HacTosimeMy n3odperennto. [Touck 6enkoB BLAST
MOKET OBITh BBITIOJIHEH ¢ MoMoIbio mporpammbl XBLAST, ouenka = 50, anuHa cjaosa = 3, mist
NOJYYEeHUS AaMHHOKUCJIOTHBIX IOCJIEIOBATEIbHOCTEH, TOMOJIOTHYHBIX MOJIEKyJaM OeNKoB
COTJIaCHO HacTosemMy n3odperenuro. Ecian Mexxny qByMs MOCIENOBATEIBHOCTSIMH CYLIIECTBYIOT
npobenbl, MoskeT ObITh ucniob3oBaHa Gapped BLAST, kak omucano B Altschul ef al., Nucleic
Acids Res. 25(17):3389-3402, 1997. I1pu ucnons3oBanuu nporpamm BLAST u Gapped BLAST
MOYKHO HCIIOJIb30BATh IMaPaMEeTPhl MO YMOJYAHUIO COOTBETCTBYIOIIUX NPOrpaMM (Harmpumep,
XBLAST u NBLAST).

AMUHOKHCJIOTHBIH COCTaB IMOJIMMENTHAA, OMHCAHHOTO B HACTOSILEM JTOKYMEHTE, MOKET
U3MEHSTBCA Oe3 HapyUIeHHs CIOCOOHOCTH TOJHUIENTHIA CBS3BIBATBCS C COOTBETCTBYIOIIUM
peuenTopoM M HMHHULMHPOBATH COOTBETCTBYIOLIWI KJIETOUYHBIH OTBeT. Hampumep, oH MOXKeT
cofiep:kaTh OHY MJIM Oojlee KOHCEPBATHBHBIX 3aMEH aMHUHOKUCIOT. «KoHcepBaTUBHAs 3aMeHa
AMHHOKHCJIOTBD) MPEACTABISIET COOOH 3aMeHy, MPU KOTOPOH OCTATOK aMUHOKHCIIOTHI 3aMEHEH
OCTaTKOM aMHHOKHCJIOTBI, HMEIIINM CXOOHYyK OokoByr0 1emb. (CeMmelcTBa OCTaTKOB

AMUHOKHCJIOT, UMEIOIINX CXOAHbIe OOKOBBIC IemH, ObUIM OMpEeAeNieHbl B JNaHHOH 00jacTH
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TEXHUKA. OJTH CEMEHCTBAa BKIIOYAIOT AMHHOKHCIOTBI C OCHOBHBIMH OOKOBBIMH LIETISIMH
(HampuMep, JNHM3UH, APTrUHUH, THCTUAHMH), KHCJIOTHBIMH OOKOBBIMH LEMSIMH (Hampumep,
acIaparuHOBYIO KHUCIIOTY, TJIYTAMHHOBYIO KHCIIOTY), HE3apsHKEHHBIMU MOJISIPHBIMA OOKOBBIMH
HernsiMA (HarpuMmep, TJIMLWH, aclaparvH, TJIyTaMUH, CEPHH, TPEOHHUH, THPO3HH, LMCTEHH),
HETIOJIIPHBIMU OOKOBBIMH LIEISIMH (HampuUMep, ajlaHWH, BAJIMH, JIEMIMH, W30JEHLIUH, MPOJIHH,
(beHnnanaHuH, METHOHUH, TpUnTodaH), OeTa-pa3BeTBIEHHBIMI OOKOBBIMH LIEMSIMHU (HampuMmep,
TPEOHHH, BAJIWH, M30JICHIMH) U apOMATHUYECKUMH OOKOBBIMH LEMSIMH (HAarpuMep, THUPO3HUH,
¢bennnananuy, Tpuntodad, ructuauH). CiaenoBaTenbHO, MPENCKA3aHHBIH OCTATOK 3aMEHUMOMN
amuHOkuCnOThl, Hanpumep, B SEQ ID NO: 2, npennouTuTesabHO 3aMEHSIOT APYTUM OCTaTKOM
aMMHOKHUCJIOTBI W3 TOro k€ cemelicTBa OOKOBbIX Leneid. CorjacHO ApPyroMy BapUaHTy
peanusanuy, MyTalMu MOTYT OBITh BBEIEHBI CIy4alHBIM 00pa3soM BIOJIb BCEH HJIM YacTu
NIOCJIEIOBATENIbHOCTEH, HAmpUMep, IIyTeM HACBILIAIOIIEro MyTareHe3a, U IOJy4eHHbIE
MyTHPOBaHHbIE BAapUAHTBl MOTYT OBITh MOABEPTHYTHl CKPHUHUHIY JJIsI OIpPEHENeHUS HX
CIIOCOOHOCTH ~ CBSI3BIBATbCS ~ C  COOTBETCTBYIOIIMM  PELENTOPOM M WHULUHPOBATH
COOTBETCTBYIOIIMH KJIETOYHBIH OTBET, YTOOBI MAEHTU(UIMPOBATH MyTHPOBAHHBIE BAPHAHTBHI,
KOTOpbIE COXPAHAIOT aKTUBHOCTb, KaK OIMIMCAHO HIDKE B IPUMeEpax.

INonunenTua, ONMMCaHHBIA B HACTOSAIIEM H300PETEHUH, MOXET OBbITb IOJyYeH B BHIE
pekoMOMHAaHTHOrO  mojunenTuaa. Jnsd  monydeHHs  PEeKOMOMHAHTHOTO — TOJIMIENTHIIA
KOAUPYIOINasi ero HykjeuHoBasi kuciora (Hampumep, FA241, SEQ ID NO: 2) moxker ObITh
CBsi3aHA C JAPYrod HYKJIEMHOBOH KHCJIOTOH, KONUPYIOIIEH MapTHEp IJIsi TUOpUAM3ALNH,
HanpuMmep, rnyratuoH-S-TpaHchepasy (GST), snuronHyro meTky 6x-His umm Oesiok rena 3
M13. TlonyueHHasi TMOpUAHAST HYKJIEUHOBAs KHCJIOTA SKCIPECCUPYET B MOAXOISALINX KIETKAX-
X03s5ieBax THOPUIHBIA O€JOK, KOTOpPBbIA MOXKET OBITh BBIIEIEH CIOCOOaMH, W3BECTHBIMH B
JaHHOW 00JacTh TEeXHUKU. BblneneHHbll THOpPHIHBIA OEOK MOXeT ObITh IOIBEPTHYT
JOTMOJHUTENBHON 00paboTke, Hampumep, (PepMEHTATHBHOMY pPACLICIUICHHIO, YTOOBI YIAJIHThb
NapTHep AJIsl THOPUAN3ALIH U TIOJIYYUTh PEKOMOMHAHTHBIN MOJHUIIENTH] COTJIACHO HACTOSLIEMY
U300PETEHUIO.

HyknenHoBbIE KHCIOTHI

CornacHo fApyroMy acrekTy B HACTOSIEM HW300pPETEHHH TMpPEIUIOKEHa BbIIACICHHAS
HYKJICHHOBAsl KHCJIOTa, COZAepKaliasi MOCIeNOBATEIbHOCTh, KOAUPYIOIYIO MOJUNENTHA WIN
Oenok, omucaHHblid Bbiue. HyknenHoBas kuciora otHocutcs k mosekyse JIHK (Hanmpumep,
kIHK wmnu renomuoit JIHK), monekyne PHK (manpumep, MPHK) nnn ananory JIHK nmu6o PHK.
Ananor IHK wnmu PHK Moxer ObITh CHHTE3MpPOBAH W3 AHAJIOTOB HYKJIEOTHIOB. MojekyJa
HYKJICHHOBOM  KHCJIOTBI MOXXET OBbITb OJHOLETIOYEYHOW WM JIBYXLENOYEUHOH, HO

NPEANOYTUTENIbHO TpeacTaBisier codoit  asyxuenoueunyro JIHK. Tepmun «BbIneneHHas
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HYKJIEHHOBAasi KUCJIOTa» OTHOCUTCSI K HYKJIEMHOBOW KHCJIOTE, CTPYKTYpa KOTOPOI He WIAEHTUYHA
CTPYKType 000N MPUPOAHON HYKJIEHMHOBOH KHCIOTHI WIH CTPYKType Jrodoro ¢parmenra B
MPUPOTHON F€HOMHOHN HYKJIEMHOBOW KUCJIOTE. B 3TO CBsI3u TepMUH BKIIFOYAeT, Hampumep, (a)
JAHK, koTtopast cogep>KuT MoCaen0BaTeIbHOCTh YaCTH MPUPOAHON MOoJieKyJbl reHoMHoN JIHK,
HO He (pJIaHKHPOBaHA OOEUMH KOIUPYIOIIMMH MOCIEIOBATENbHOCTAMH, KOTOPbIe (PIAaHKUPYIOT
JAHHYK0 4YacTb MOJEKYJbl B T€HOME OpPraHu3Ma, B KOTOPOM OHa BCTPEUYAETCs] B IMPUPOIHBIX
ycioBusix, (b) HyKJIeMHOBYIO KHCIIOTY, BCTPOEHHYO B Bektop win B reHomHyr JIHK
NPOKapUOTUYECKOTO WM 3YKAapUOTUYECKOrO0 OpraHu3Ma TaK, YTO IOJy4YeHHas MOJIeKyJia He
UJIeHTHYHA To00My npuponHoMy BekTopy wmiu reHomHoi JIHK; (¢) ormenbHyro Momekydy,
takyto kak k/IHK, reHomnblil pparMeHT, pparMeHT, MOJTYYEHHBIH ¢ MOMOIIBIO MOJIUMEPA3HOM
nenHoi peakuun (IILP), nmu gparmenT pectpukuuu;, u (d) peKOMOMHAHTHYIO HYKJIEOTUIHYIO
TIOCJIEIOBATENIbHOCTh, KOTOpasi SIBJISIETCS YaCThIO TMOPHIHOrO I€Ha, T.e. T'€HA, KOAUPYIOLIEro
rubpuaHbiil Oenok. HykienHoBasi KMCJIOTa, ONMMCAHHAS BbILIE, MOXKET ObITh HUCIIOJIB30BAHA IS
JKCIpeccur ruOpuaHOro Oenka COIacHO HacTosmeMmy wuszobperenuto. st 3Toi  wenu
HYKJIEMHOBAasl KHCJIOTa MOXET ObIThb (YHKIHOHANBHO MNPUCOEAWHEHA K MOAXOISIIUM
PEryJIATOPHBIM HOCJIEN0BATENBHOCTSIM, YTOOBI TOJYYUTh BEKTOP SKCIIPECCHH.

BekTop OTHOCHTCSI K MOJIEKYJie HYKJIEHHOBOH KHCJIOTBI, CIIOCOOHON TPaHCHIOPTHPOBATH
APYTYIO HYKJIEHHOBYIO KHCJIOTY, K KOTOpPOW OHa Obuia mpucoequHeHa. BekTop Moxker ObITh
croco0eH K aBTOHOMHOUW perutnkarmu uian uHTerpauuu B JIHK xo3simna. Ilpumepsl BekTOpa
BKJIIOYAIOT IUJIa3MUAY, KOCMHIy WJIM BHPYCHBIH BEKTOp. BeKTop COmep>KuT HyKJIEHHOBYIO
KUCJIOTY B (hopMe, MOAXOASIIEH sl SKCIPECCHU HYKJIEWHOBON KUCIIOTBI B KIJIETKE-XO3STUHE.
[IpennoyTHTEIHPHO BEKTOP COAEPIKHUT OAHY WM OoJiee PerysTOPHBIX MOCIENOBATEIbHOCTEH,
(PYHKLMOHAJIBHO COEAMHEHHBIX C IOCJIEI0BATEIbHOCTBIO HYKJIEHHOBOW KHCJIOTBI, KOTOPYIO
SKCIIPECCUPYIOT.

«PerynaropHass MOCIENOBaTENbHOCTE» BKJIIOYAET IPOMOTOPBL, SHXAHCEPhl U JIpyrue
SJIEMEHTBl JUIi  KOHTPOJS JKCHpecCHH (HAampuMep, CHUTHAJIbl IOJHAACHUIMPOBAHUA).
PerynsTopHble nocaeq0BaTeNIbHOCTH BKIKOYAIOT MIOCIEA0BATEIbHOCTH, KOTOPble KOHTPOJIUPYIOT
KOHCTUTYTHBHYIO SKCIPECCHUI0 HYKJIEOTHIHOM MIOCJIEI0BATENbHOCTY, a  TaKxe
TKaHeCTIeUU(UYHbIE PEryJIATOPHBbIE WM WHAYyLHHPYEMbIe IOCHenoBaTeNbHOCTH. Jlu3aiiH
BEKTOpa HKCIPECCHH MOXKET 3aBHCETh OT TakuX (PaKTOPOB KaK BHIOOP KIIETKU-XO3SMHA IS
TpanchopMalyK, YpOBHS 3Kcnpeccuu skenaemoro Oenka mimu PHK u tomy momo6noro. Bekrop
SKCIIPECCUN MOXET OBbITh BBEIEH B KJIETKH-XO35€Ba JJISI MOJyYEHHs TMOJHIIENITHAA COTJIACHO
HacTosimeMy usoOpereHuro. [Ipomorop ompenensitor kak mocienoatenbHocTh JIHK, kotopas
Harnpasysier PHK-nonumepasy nns cesizeiBanus ¢ JJHK u nnnuunpyer cunates PHK. CunbabiM

IIPOMOTOPOM SIBJIIETCSI MPOMOTOP, KOTOpbIi nHULMUpPYyeT MPHK ¢ BBICOKOHN NEpHOAUYHOCTHIO.
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JIroboli TOMMHYKICOTHN, YIOMSHYTBIA BBINIE, WIH OWOJOTHYECKH 3KBHBAJICHTHBIN
TIOJIMHYKJICOTH], TOCTYITHBIN CIENUAINCTy B JAHHOW OOJaCTH TEXHUKH Ui ONHOW M TOU Ke
NPEANoNaraéMoi LeH, MOXKET OBbITh BCTaBJIE€H B COOTBETCTBYIOLIMII BEKTOP SKCIIPECCUU U
coenuHeH ¢ npyrumu mosekynamu JIHK ¢ obpasoBanuem «pexomMOMHaHTHBIX Mosiekys JJHK»,
SKCIPECCUPYIOIINX yKa3aHHbI peuentop. [loaxoasmue BexkTopsl MoryT coctrosats u3 JAHK nmm
PHK; nns GonplinHCTBA 1eNeil KIOHUPOBAHUS MpeanodTuTenbHbIMe sBIsitoTcsa JJHK-BekTophl.
TunudHble BEKTOPHI BKIIOYAIOT IUIA3MUIBI, MOAU(HUIMPOBAHHBIE BHUPYCHI, Oakrepuodar u
KOCMHZBI, HCKYCCTBEHHbIE XPOMOCOMBI IpPOXCKEH M Apyrue (opMbl 3MHCOMAIBHON MK
unrerpupoBanHoiit JIHK. BriOop cooTBercTByIOLIEro BeKTOpa [Jisi KOHKPETHOH Lenu
NPUMEHEHUs] HAXOUTCS B MpefiesiaX KOMIIETEHINH CIIeUAJINCTa B JAHHOH 00JIaCTH TEXHUKH.

PaznuyHble BEKTOpPBI HKCIPECCHH Y MIIEKOMUTAOIIUX MOTYT OBITh HCIIOJNIB30BAHBI MJIS
sKcnpeccun BbieykasaHHbIX Fc IgG B kieTkax muexonutarommx. Kak ObU1o OTMEUEHO BbILIE,
BEKTOPbI 3KCIIPECCHMHM MOTYT mpeactaBimith coboi JIHK-mocnenoBaTtenbHOCTH, KOTOpBIE
HeoOXxoauMmbl Ui TpaHckpunuuu kinoHupoBanHod JIHK w Tpancmsimmm ux MPHK y
COOTBETCTBYIOIIErO XO3siMHA. [lopxopsiine BEKTOPbI MOTYT OBITh HCIIOJB30BAHBI IS
skcnpeccun sykapuorndeckux JIHK B pasmuuHbIX XO3s€Bax, TaKUX Kak OaKTepHH, CHHe-
3€JIEHbIE BOJOPOCHM, KJIETKH pACTeHMH, KJIETKH HACeKOMBIX M KJIETKH JKUBOTHBIX.
PaspaboTanHble a1 KOHKPETHBIX IeJiell BeKTOpbl MO3BOJsIOT mepemeuiath JHK wmexny
X035IeBAMU, TAKUMH KaK OaKTepUHU-IPOACKH WIN OaKTepHH-KIETKU JKUBOTHBIX. LlenecoobpasHo
CKOHCTPYHUPOBAHHBIN BEKTOP 3KCIPECCUU TOJDKEH COMEPKaTh. TOUYKY Hayajla PEeruIMKALUU IJis
ABTOHOMHOW pEIUIMKALlMU B KJIETKAaX-X035€BaX, CEJEKTHUBHbIE MapKepbl, OTPAHUUYEHHOE YHUCJIO
MOIXOISIINX CAaUTOB (PEPMEHTOB PECTPUKLIMHU, CIOCOOHOCTh K CHHTE3Y OOJIBIIOrO YUCIIa KOIIUH,
U aKTUBHbBIE IPOMOTOPBI. BEKTOPBI SKCIIpecCUu MOTYT BKJIIOYATh, HO HE OIPaAaHUYMUBAIOTCS UMU,
BEKTOPBI  JJIsl  KJIOHUPOBAHHS, MOAU(PHIMPOBAHHBIE BEKTOPbI Ui KJIOHHPOBAHUS,
pa3paboTaHHble A1 KOHKPETHOW IeNU TUla3MUAbl WM BUPYCchbl. KoMMepuecku IOCTyIHBIE
BEKTOPbl JKCIPECCHUM Yy MIIEKONUTAIOLINX, KOTOpblEé MOXHO TPUMEHSATH B HACTOALIEM
M300peTeHNH, BKIIIOYAIOT, HO He orpaHuunBaroTcs umu, pcDNA3.neo (Invitrogen), pcDNA3.1
(Invitrogen), pCI-neo (Promega), pLITMUS28, pLITMUS29, pLITMUS38 u pLITMUS39 (New
England Bioloabs), pcDNAI, pcDNAlamp (Invitrogen), pcDNA3 (Invitrogen), pMClneo
(Stratagene), pXT1 (Stratagene), pSGS (Stratagene), EBO-pSV2-neo (ATCC 37593) pBPV-1(8-
2) (ATCC 37110), pdBPV-MMTneo(342-12) (ATCC 37224), pRSVgpt (ATCC 37199),
pRSVneo (ATCC 37198), pSV2-dhfr (ATCC 37146), pUCTag (ATCC 37460) u IZD35 (ATCC
37565).

B obwveMm Hacrosimero n300peTeHNs Tak)Ke BKIIOUEHA KJIETKA-XO35UH, KOTOPast CONEPIKUT

OMHMCAHHYIO BBIIIE HYKJEWHOBYIO KHCJIOTY. IIpuMepsl BKIIOHYAIOT KiIeTkH F.coli, KieTku
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HACEKOMBIX (HampuMep, MpH UCIIOIb30BAHUN BEKTOPOB SKCIIPECCUU HA OCHOBE OAaKyJIOBUPYCOB),
KJIETKH JpOXoKed win kieTku wmuekonuraromux. Cm., Hampumep, Goeddel, (1990) Gene
Expression Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif. [l
TOr0 YTOOBI TOJYYUTh TMOJMIIENTH COIMJIACHO HACTOSIIEMY H300PETEHUIO KIIETKY-XO35MHA
MOYXHO KYJIbTUBHPOBAaTh B CpPel€ B YCJIOBHUSX, OOECIEUMBAIOLINX 3KCIIPECCHIO MOJHIENTH/A,
KOZIIUPYEMOT'O HYKJIEMHOBOH KHMCIJIOTOW COTJIACHO HACTOSIIIEMY H300PETEHHIO, C MOCIeAyIomei
OYUCTKOH YKa3aHHOTO TMOJIMNENTHAA U3 KYJbTYyphl KJIETOK WJIH W3 KYJIBTYPaJbHOH CpeIbL
CormacHo apyromMy BapuaHTy peaJn3aluy HyKJIEWHOBAas KHCIOTAa COIJIACHO HACTOSLIEMY
MU300pETEHNI0 MOJXKeT OBITh TPAaHCKPHOMpPOBaHa M TPAHCIUPOBAHA B YCIOBMAX in Vilro,
HAIpuUMep, C MUCIOJIb30BAHUEM PEryJSATOPHBIX MocienoBarenbHocTeln npomoropa T7 u T7-
NOJMMEPAa3hl.

Bce npuponusie Fc IgG, renermuecku momuduuuposanHele Fc IgG u xummuecku
cuHTe3npoBaHHble Fc IgG MOXHO NpPUMEHATh AUl peaju3aliH HACTOSINEro H300peTeHus,
packpeiToro B HactosmeMm naokymeHte. Fc IgG, mnonmyudeHHas C MOMOIIBIO TEXHOJOTMU
pekomOunanTHoit JIHK, mMoxeT comepkaTb aMHHOKHCIIOTHYIO IOCIE€AOBATEIBHOCTb, KOTOPAs
unentnuHa TakoBod [FA241] SEQ ID NO: 2 win (QyHKIMOHAJIBHO SKBHUBAJIECHTHYIO €M
nocyenoBarenbHocTh. TepmuH «Fc IgG» Takke BKIFOYUAaeT XMMHUYECKH MOAM(HUIIMPOBAHHBIE
BapuaHThl. Ilpumepsl xumuuecku wMomudunmposannoi Fc IgG  srmouator Fc  IgG,
NOABEPTHYThIE KOHPOPMALIMOHHOMY M3MEHEHHIO, TOOABICHUIO MM yIAJICHUIO CaxapHOW IIenHy,
u Fc IgG, Kk KOTOPBIM NPUCOEAMHEHO TAKOE COSTUHEHNE KaK MOTHATHIICHTJTHKOJIb.

OddexTuBHOCTh IONMUTIENTHIA/OITKA, TTOJYYEHHOTO OMUCAHHBIM BBIIIE CITIOCOOOM, MOXKHO
NPOBEPUTH C UCTIONb30BAHUEM JKMBOTHOM MOJIENH, TAKOH KaK TPAHCTE€HHAsI MbIIb, KAK OMUCAHO
Hike. JIroboe cratucThyecku 3HauMMoe yBenuueHue skcrnpeccun MJI-33 Oazodunamu wmm
skcrpeccun perenropa FcyRIIB Ha addexTopHbix Makpodarax B YCIOBHUSIX i1 VIVO YKa3bIBaeT
Ha TO, YTO MOJUNENTHA/OENIOK SBISIETCS KaHIMAATOM Uil JICUEHHsI PACCTPOHCTB, YIOMSHYTBIX
Hioke. COrylacHO OTHOMY BapHaHTy peasu3alliil HACTOSINEro M300pETeHUs ONMHUCAHHbBIC BbIIIE
KOJINYECTBEHHBIE CIIOCOOBI UCCIEAOBAHUI MOTYT OBITh OCHOBAHBI HA M3MEPEHHUH CBSI3BIBAHHS C
6enkom DC-SIGN unu knerkamu DC-SIGN®). B nannoil 001acTd TeXHHKH M3BECTHbI
pa3NUYHbIE METONWKH, HOCTYIHBIE CHEIHAJNCTy B HaHHOH OOJNACTH TEXHHKH, KOTOpbIE
SIBJISTFOTCST TIOJXOMALIMMHE JUTSI U3MEPEHHsI CIIOCOOHOCTH coenuHeHus1 cBsi3biBaThbesi ¢ DC-SIGN
uni knetkamu DC-SIGN®) u ycTanoBneHus KoppensluM ¢ M3MEHEHHSMH 3KCIPECcCHM reHa,
peryaupyeMoro mytem mnepenadd curHanoB ¢ ydactuem DC-SING, wnampumep, WJI-33.
Crnenanuct B JaHHOM 00JACTH TEXHUKH CMOXKET KOMOWHHPOBATh U CPABHUBATH Pa3IMUHbIE
UCCIIeIOBATEIbCKIE HHCTPYMEHTHI O3 MPOBEACHUS U3NINIIHUX SKCIIepUMeHTOB. [locie ouncTku

" UCCJICAOBAHUA C TIOMOIIBIO CTAHAAPTHBIX crtocoOOB MJIM B COOTBETCTBHUHU C KOJIMUECTBEHHBIMH
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crioco0aMH MCCIIEIOBaHUN M CrocoOaMy, ONWCAHHBIMH B TPUBENEHHBIX HIDKE IMPHUMEPax,
HecuaJuposaHHble BapuaHTel Fc IgG MoryT ObITh BKIFOUEHBI B cOCTaB (papmaneBTHYECKOH
KOMITO3ULIUH IS JIEUEHHSI BOCTIAJINTEIBHBIX 3a00I€BaHUI.

B nHacroseil 3asBke TEPMUH «aHTUTEJIO» UCIOJB3YETCsl B CAMOM LIMPOKOM CMBICIE U B
YaCTHOCTH  OXBAaThIBAET  MOHOKJIOHQJbHbIE  aHTHTENa  (BKIIOYAs  ITOJIHOpa3MEpHBIE
MOHOKJIOHAJIbHBIE AHTUTENA), TOJHMKIOHAJIbHBIE AHTHTENA, MYJbTUCIELHM(UUHBIE AHTUTENA
(mampumep, OucnenuduyHble aHTHTENa) W (QpParMeHTbl AHTHTEN 1O TeX IOp, MOKa OHHU
NPOSIBJISIFOT JKEJIAeMY0 OHUOJIOTHUECKYI0 aKTHBHOCTb.

B mHacrosimeit 3asBke «(QparMeHTBHl AHTUTEN» MOTYT BKJIOYATh YacTh MHTAKTHOTO
aHTHTENa, OOBIYHO BKJIFOYAs aHTUT'€HCBS3BIBAIOINYIO MJIM BapHaOeNbHYI0 00JacTh MHTAKTHOTO
aHTuTeNna uiau obnacte Fc aHTHTEna, KOTOpas COXpaHseT CHOCOOHOCTH CBsA3bIBaThCA € FCR.
IIpumMeps! (pparMeHTOB aHTUTEJN BKIIIOYAIOT JIMHEHHBbIE aHTHUTENA; MOJIEKYJIbl OJHOLEMOYEUHbBIX
aHTUTEN, U MyJbTHCIEIMUIHbIE aHTUTeNa, OOpa3oBaHHblE M3 (PParMEHTOB aAHTHUTEIL
@DparMeHTbl AHTUTEJ MNPEANOYTUTEIBPHO COXPAHSIOT MO MEHbIIEH Mepe 4acTb IIapHUPHOMN
obnmactu u HeoOs3atenpHO obmacte CHI1 Tspkenodt menmu IgG. bonee mnpeamodturenbHO
(parMeHTbl aHTUTEN COXPAHSIOT BCIO KOHCTAHTHYIO oOnacTh Tshkenoi uemu IgG m comepskar
nerkyto uens IgG.

B mHacrosimeri 3asBke TepmuH «dparmeHnt Foy mmm «Fc-o0nacte» ucmonb3yercs auis
onpenenenusi C-kOHIEBOH 00sacTH TspKeNIOW uenu uMmyHornoOynuHa. «O6macte Fo» moxker
NPEeACTaBIsITh COOOM HATUBHYIO MOCIENOBATeNbHOCTh oOnactu Fc mimm Bapuant obmactu Fc.
Hecmotpss Ha TO, 4ro rpaHunbl obnactu Fc Tsokenol menu MMMYyHOMIOOYJIMHA MOTYT
BapbUpPOBaThCs, obnacTh Fe Tsokenoii uenu IgG denoBeka OOBIMHO OMpeneNseTcs: KaK y4acTOK
AMUHOKHCJIOTHON IMOCJIEA0BATEIbHOCTH OT OCTAaTKa aMUHOKUCIIOTHI B nosokeHuu Cys226 unu
oT Pro230 1o kapOOKCHIIBHOTO KOHIIA.

«HatuBHast  mocnemoBaTenbHOCTh  OOmact  Fe»  COmEpKUT  aMHHOKHCIIOTHYIO
MOCJIEIOBATENbHOCTD, HAEHTHUYHYIO MNPUPOAHON aMMHOKUCIOTHON IOCHIEN0BaTENbHOCTU
obmactn Fc. Cnenmanuct B JaHHOW OOJNACTH TEXHUKH IMOWMET, 4TO «BapHaHT obmactu Foy
COZIEP’)KUT aMHHOKHCIOTHYHK IIOCJIEOBATENbHOCTb, KOTOpas OTJIMYAeTCss OT HaTHUBHOMN
nocJenoBaTebHOCTH obnactu Fc mo MeHblnei Mepe ogHON «MomuduKanyelh aMIHOKUCIOTBD).
IIpennournrensHo BapuaHT obnactu Fc comepkuT Mo MeHbIIEH Mepe OIHY 3aMeHY
AMHHOKHCJIOTBI TIO CPAaBHEHHUIO C HATHBHOM IMOCIIENOBATENbHOCTRIO oOnactu Fc mmm o0nacTeio
Fc umcxonmHoro mnomunentuaa, Hampumep, OT NPUONU3UTENBHO ONHOW 1O MPHUOIU3HTENBHO
IECATH 3aMeH aMUHOKHCIIOT, PEATIOYTUTENIbHO OT NMPUOIM3UTEIBHO OJHON 10 MPUOTU3UTENIBHO
ISITH 3aMEH aMUHOKHCJIOT B HATHBHOH mocienosarenbHOocTH obmactu Fc wmm obmactu Fe

ucxonHoro mojunentuna. Bapuant obmactu Fc  cormacHo Hactosimemy U300peTEeHHIO
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NPEAIOYTUTENBHO 110 MeHbIIel Mepe npuOnn3nTensHo Ha 75 mnmn 80% roMonorudeH HaTUBHON
nocaenoBareabHOCTH obOmactu Fc w/umm obnactu Fc ucxomuoro mnonunentuma, Oojiee
NPEANOYTUTENIBHO CTENEHb FOMOJIOTHH COCTAaBJISIET 1O MEHbIIeH Mmepe npuommsutenbHo 90%,
Oojiee MPENmoYTUTENIHHO MO MeHblIeH Mepe npuOmmsutenbHo 95%, eme Oosee
NPEANOYTUTENBHO TI0 MEHbIIEH Mepe mpudIm3nuTeNnbHO 99%.

Tepmunsnl «peuenrop Fe» nnn «FcR» ncnone3yroTes 1y1s1 ONMCAHUS PELeNTOPa, KOTOPBIN
cBsi3biBaeTcst ¢ obnacteio Fc anturena. CorimacHO OAHOMY BapHAHTY peaM3aldy HACTOSINEro
m3oOperenust FcR mpencrasnser coboii HaTuBHyIO mnocnenoBaTenbHOCcTh FCR - denoseka.
CornmacHo npyromy BapuaHTy peanm3anuu Hacrosimero uszodperenusi FcR, Bkmouass FcR
4eJoBeKa, CBsA3bIBaeTCA C aHtuTenoM IgG (ramma-penentop) M BKIIOYAET PeLENTOPHI
noaknaccoB  FcyRI, FcyRII u FcyRII, Bkmrodas ajienbHble BapuaHThl U (OPMBI
aNbTepHATUBHOIO CIUIANiCUHIA yKa3aHHbIX penentopos. Penenropsr FeyRII Bkmrouaror FeyRITA
(«axtuBupyroummii peuentop») u FcyRIIB («uHrHOupyrommii penentop»), KOTOpble HMEIOT
CXOIHBIE AMHMHOKHCJIOTHBIE IOCIEIOBATENBHOCTH, KOTOpbIE OTJIHMYAIOTCS TJIABHBIM 00pa3oM
CBOMMM LIUTOIUIA3MAaTUYECKUMU noMeHamu. Axtusupyromuil peuentop FcyRIIA copepskut
UMMYHOPELENITOPHbIN  TUpO3UHOBbIN  aktuBupyromuit  motus  (ITAM) B cBoem
LMTOIJIa3MaTHdeckoM  aoMmeHe.  WuruOmpyromuit  peuentop  FcyRIIB  conmepskur
UMMYHOPELENITOPHBIA ~ THPO3MHOBBIM ~ uHruOupyroumii  motuB  (ITIM) B cBoem
UTOIIa3MaTHIeckoM omeHe (cMm. 0030p B Daron, Annu Rev Immunol, 15, 203-234 (1997);
FcR paccmarpuBarorcst B paborax Ravetch and Kinet, Annu Rev Immunol, 9, 457-92 (1991);
Capel et al., Immunomethods, 4, 25-34 (1994); u de Haas ef al., J Lab Clin Med, 126, 330-41
(1995), Nimmerjahn and Ravetch 2006, Ravetch Fc Receptors in Fundemental Immunology, ed
William Paul 5th Ed., xaxnmas U3 KOTOpPBIX BKJIFOUEHA B HACTOSIIMEI JOKYMEHT MOCPEACTBOM
CCBUIKH).

TepMUH «HATUBHBIMN» WU HUCXOIHBIN» OTHOCHTCS K HEMOAH(DUIIMPOBAHHOMY
MOJIMMNENTHY, COAEpKalleMy aMHHOKUCJIOTHYK —TmocieaoBaTeNbHOCTh Fc.  HMcexonnbiii
MIOJIMIIENITHT MOXKET COIep KaTh HATHBHYKO IOCienoBaTeNbHOCTh Fe mimm obnacte Fc ¢ panee
CYIIECTBOBABIIUMH MOAU(PUKALUSIMH aMHUHOKHCJIOTHON TIOCJIEAOBATEIbHOCTH (TaKUMH Kak
noOaBNeHsI, yIAIECHUs 1/ HIIH 3aMEHBI).

Komnosunuu

B ofnacte Hacrosimero W300peTEHHs] BKJIIOYEHA KOMIIO3HMLMS, KOTOpash COAEPIKUT
NOAXONAIINA HOCUTEIh W OOUH WM OOJiee AareHTOB, ONHCAHHBIX BBIIE, TAKHUX Kak
HecuajupoBaHHble Bapuantel Fc  IgG.  Kommosmmmss MokeT TpeacTaBisiTb  coOoi
(bapMaeBTHYECKYI0 KOMITO3UIIUIO, COMAEP KAy (apMaleBTHUECKH MPHUEMIIEMbII HOCHUTED,

WK KOCMETHYCCKYH0 KOMITIO3ULUIO, KOTOPasA COACPKUT KOCMECTUYCCKHU HpHeMHeMbeI HOCUTCIIb.
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Tepmun «dapmarneBTudeckasi KOMIO3HULIUA» OTHOCHTCS K KOMOWHAIIMHM aKTHBHOTO areHTa
C HOCUTENIEM, WHEPTHBIM WJIM AaKTHBHBIM, YTO MAENAeT YKAa3aHHYI0 KOMIIO3HMLIHI OCOOEHHO
NOAXONALIEH ISl AUATHOCTUYECKOTO WJIM TEPAIeBTUYECKOrO MPUMEHEHHs B YCIOBHSAX il VIVO
win ex vivo. TepMuH «papMaleBTHUECKH PUEMIIEMBIH HOCUTEIbY MOAPAa3yMEBAET, YTO IOCIe
BBEJICHUS WJIM HAHECEHHUS YKA3aHHOTO HOCHUTENSI CYOBEKTY OH HE BBI3bIBAET HEXKEIATEIbHBIX
¢usnonornueckux 3¢gdexkroB. Hocurenp B papmManeBTHUECKONH KOMIO3UIUH TAKXKE TOJDKEH
OBITH IPHUEMJIEMBIM», HCXOJS M3 €r0 COBMECTHMOCTU C aKTUBHBIM HHIPEJUEHTOM, U MOXKET
ObITh criocoOeH crabunusnuposaTh ero. OnuH uiau Oosee CONMOOMIN3NPYIOIINX areHTOB MOYHO
NPUMEHATh B KauecTBe (papMaLleBTUYECKUX HOCUTENEH 1 JOCTaBKH AKTUBHOI'O COEIUHEHMSL.
ITpumeps! (hapMalieBTHUECKH MPUEMIIEMOTO HOCUTEISI BKJIFOYAIOT, HO HE OrPAaHUYMBAIOTCS UMH,
OMOCOBMECTUMBIE HOCUTENH, aAbIOBAHTBI, MO0aBKM M pazOaBUTENu [UId MOJYYEHUs
KOMITO3UIIUM, KOTOPYIO MOXKHO IPUMEHSTh B KadecTBe JieKapcTBeHHOW (opmbl. Ilpumepst
APYTUX HOCHUTENEH BKIIOYAIOT KOJUIOMIHBIH OKCHJ KPEMHHs, CT€apaT MarHus, LEJUTI0NIo3y U
JaypuicyibhaT HaTPHsL.

OnucanHast BbllIE KOMIO3ULMS B JIIOOOH M3 ONUCAHHBIX BbIme (OPM MOXKET OBbITh
UCTIONIb30BaHA JUIS JICYEHUS] PACCTPOMCTB, XapakTepH3YIOIUXCs BocnajieHueM. J(pexkTHBHOe
KOJIMYECTBO OTHOCHUTCS K KOJIMUECTBY AKTHBHOIO BELIECTBAa/areHra, KOTopoe Tpedyercs I
JOCTIDKEHUST TeparneBTuYeckoro sddexra y cyObekra, Kotoporo jedar. I(GekTHBHbIE T03bI
OynyT BapbUpPOBAThCs, KaK OOIIENMPU3HAHO CIELUATUCTAMH B IAHHOW OOJACTH TEXHUKHU, B
3aBHCUMOCTH OT THIIOB 3a0OJIeBaHUM, KOTOpbIE Jie4aT, IMYTH BBEOEHHs, HCIIOJIb30BAHMS
BCTIIOMOTATEJIbHBIX BEIIECTB, a TAKXKE BO3MOJKHOCTH COBMECTHOTO HCIOJB30OBAHUS C IPYTUMHU
crioco0amMu TepaneBTHYECKOTO BO3ACHCTBUS.

dapmManeBTUYECKYI0 KOMIIO3HULIUIO COTJIACHO HACTOSIIIEMY M300PETEHUI0 MOYKHO BBOIUTH
MapEeHTEePAIbHO, TEePOPAbHO, HA3aJIbHO, PEKTaJbHO, MECTHO WM OyKKajbHO. B Hacrosmei
3as1BK€ TEPMHUH «IAPEHTEPAIBbHBIN» OTHOCHUTCA K MOJIKOKHOM, BHYTPUKOXXHOM, BHYTPUBEHHOM,
BHYTPUMBILIEYHOMH, BHYTPHUCYCTaBHOM, BHYTPHAPTEPUATBHOM, BHYTPUCHUHOBHAJIBHOM,
UHTPACTEPHAJIBHON, WHTPATEKaJIbHON, BHYTPHUOYArOBOM WM BHYTPUYEPENHON WHBEKLUHU, a
TaKXKe JFOOBIM MOAXOISIIUM METOJNKAM HHPY3UH.

CrepuibHass KOMITO3UIMS ISl WHBEKUUH MOXKET MpPEACTaBIsTb COOOH pacTBOp WM
CYCHEH3MI0 B HETOKCHYHOM pa30aBHWTeNe WM  pACTBOPUTENE, TOAXOMIINEM IS
napeHTepaibHOro BeeAeHus. [logxonsaimue pacTBOPB! BKIIOYAKOT, HO HE OTPAHUYMBAIOTCS MU,
1,3-OyTaHnuon, MaHHHT, BONY, pacTBOp PHHrepa W M30TOHMYECKUH PAacTBOP XJIOPUAA HATPHSL
IToMrMO 3TOTO B KauecTBE PACTBOPHUTENS HIIM CYCIIEHAMPYIOLIEH cpenbl OOBIMHO HUCIMOJIB3YIOT
HeJleTy4une Macia (HampuMep, CHHTETHYECKHE MOHO- WM JUriHuepunsl). JKupHble KHCIOTHI,

BKJIFOYasi, HO HC OTpaHUYHUBAasCb UMHU, OJICMHOBYHO KHUCJIOTY U €€ TIIMLUECPUIHBIC IPOU3BOAHBIC, a
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TaKXXe MPUPOAHBbIE (PapMaLeBTHUECKH MPUEMIIEMbIE Macja, BKJIOYAs, HO HE OrPaHMYHBASICH
UMH, OJIUBKOBOE MAacjO0 WJIM KacTOPOBOE MAacjo, €ro MOJMOKCHUATHIMPOBAHHbIE BapUaHTBHI,
MOKHO TNPUMEHATb IpU MOJY4YeHUM HHBELUpyeMbIX mpenapartoB. lloaxopsinue macisHble
pacTBOpPBI  HJIM  CYCIEH3MM TaKK€ MOIYT  COAepXKaTh pa30aBUTENb Ha  OCHOBE
JUIMHHOLIETIOYEYHOr0 CIUPTa WM JUCHEPTUPYIOLINI areHT, BKIIOYas, HO HE OrpaHUYUBAasICh
UMM, KapOOKCHMETHIILEIUTIONO03Y WIIM aHAJOTWYHbIE AUCIEPTUPYIOIUE areHThl. Jpyrue gactro
UCIIOJIb3yEeMbl€ OBEPXHOCTHO-aKTHBHBIE BELIECTBA, BKJIIOYAs, HO HE OrPAHUYUBASCH HMH,
Tween® wunu SPAN unu apyrue aHajJoOTHMYHbIE SMYJbTUPYIOLIME are€HTbl WU YCUJIMTENU
OMONOCTYTHOCTH, KOTOpPble OOBIYHO HCIIONB3YIOTCSl TNPH H3TOTOBJIEHHH (hapMaleBTHUECKU
NPUEMJIEMBIX TBEPIBIX, SKUAKUX MIN JAPYIHX JIEKapCTBEHHBIX (OPM, TaKXKE MOTYT OBITh
HCTIOJIb30BAHBI AJ1s1 U3TOTOBJIEHHUS] KOMIIO3ULIUH.

Komnosuimsi aisi mepopanbHOrO BBEOEHHS MOXKET NPEACTaBIsITh CoOOH JoOyIo
JEKapCTBEHHYI0 (HOpMy, MOAXOASALIYIO JUIA MEPOPATbHOTO BBEACHUS, BKIIOYAs KAarCyJIbl,
TaOJIETKH, SMYJIbCUM U BOAHBIE CYCIIEH3UH, AUCHEPCUU M PacTBOPbL. B ciydae TabneTok vacto
UCTIOJIb3yEeMbl€ HOCHUTEJM BKJIIOYAIOT, HO HE OrPaHUYMBAIOTCS HUMH, JIAKTO3y U KYKYpPY3HBIH
kpaxmai. Kak npasmiio, 100aBIsSIOT CMa3bIBAIOIIME ar€HTBI, BKIIFOYAsl, HO HE OrPAHUYNBASICh UM,
creapar MarHus. [lomxopsmue pa3baBuTenH Al MEPOPATBHOrO BBelEHUs! B (hopme Karcyi
BKJIFOYAIOT, HO HE OTPaHUYMBAIOTCS UMM, JIAKTO3Y U BBICYLIEHHBbIN KyKypy3HbIH Kpaxmai. [lpu
NepOPaNbHOM BBEIEHHH BOIHBIX CYCIIEH3UN WUJIM SMYJIbCHI AKTUBHBIH MHIPEIHEHT MOXET OBbITh
peCyCreHANPOBaH MJIM PACTBOPEH B MACJISIHOW (pase B KOMOMHALIMU C 3SMYJIbTHPYIOIUMHU WU
CYCHEHOUPYIOIUMHU areHTtamu. llpu HeoOXOomMMOCTH MOTYT OBITh JOOAaBJIEHBI HEKOTOPHIE
MOJCIACTUTENH, APOMATU3aTOPbI HIIH KPACUTEIH.

®dapmarieBTHYECKHE KOMIO3UIMM [JIs1 MECTHOIO TIPUMEHEHHs] B COOTBETCTBHH C
OMHUCAHHBIM H300pPETEHHEM MOTYT OBITh HM3TOTOBJICHBI B BHIE PACTBOPOB, Mas3el, KPEeMOB,
CYCIIEH3U, JIOCBOHOB, TOPOIIKOB, TACT, Tejel, crpees, a’posojedt wnmu macen. CornacHo
APYyroMy BapUaHTy PeajM3allid COCTAaBBI JJII MECTHOTO BBEIEHHS] MOTYT OBbITh W3TOTOBJIEHBI B
BUJIC IUIACTBIPEH WJIM TOBSI30K, TNPONUTAHHBIX AKTUBHBIM HWHIPEIUEHTOM(MH), KOTOpBIE
HEeoOsI3aTeNIbHO MOTYT COIEpXKaThb OAHO MJIM Oojiee BCIOMOTATENIbHBIX BEINECTB  HIIU
pasOaBuTeneli. B HEKOTOPBIX TNPEANOYTHTENBHBIX BAapUAHTAX pPEATH3ALHUM HACTOSIIErO
M300peTeHNs] COCTaBbl JJII MECTHOTO NPHUMEHEHHS BKIIIOYAIOT MaTepual, KOTOpBId Oyxmer
YCUJIMBATh TOIJIOIIEHNE WM MPOHUKHOBEHHE aKTHBHOTO areHTa(oOB) 4Yepe3 KOXKYy WM JPYTrHe
nopakeHHble 00acTu. KoMNo3uUuio 171s1 MECTHOTO BBEIEHHSI MOJKHO MPUMEHSTD JJIS JIEYEHUS
BOCIIAJIUTENbHBIX 3a00JI€BaHUI KOXKHM, BKJIIOYAs, HO HE OTPAHMYHMBASCH UMH, HK3EMY, aKHE,

PO30BBIE YTPU, TICOPUA3, KOHTAKTHBIN AEPMATHUT U PEAKLIMHA HAa OTPABJICHHUE TUTFOIIOM.
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Komno3unust 1j1st MECTHOTO BBEEHUS CONEPKUT Oe3omacHoe U 3PPEKTUBHOE KOJIMYECTBO
AEpPMAaTOJIOTHYECKU MPUEMJIEMOTO HOCHUTENS, MOAXOAALIErO JUlsi HAHECEHHsT Ha KOXY.
«KocmeTnueckn mnpuemiemasy WM «IE€PMATOJIOTMYECKH MpHUEeMIIEMas» KOMIIO3ULUS WU
KOMITOHEHT OTHOCHUTCS K KOMIIO3ULMU WIM KOMIIOHEHTY, MOAXOMALIUM ISl MCIOJb30BAHUS B
KOHTaKT€ C KOkell dyemoBeka ©Oe3 Ype3MEpPHOH TOKCHYHOCTH, HECOBMECTHMOCTH,
HeCTaOMIIbHOCTH, aJuleprudeckoil peakuuu u T.11. Hocurens obecrneunBaeT JOCTaBKY aKTHBHOTO
areHTa W JONOJIHUTEJIBHOIO KOMIIOHEHTa B KOXY B COOTBETCTBYHOILIEH KOHLIEHTPALUH.
CrnenoBarenbHO, HOCHTENb MOXKET NI€HCTBOBaTh Kak pa30aBUTENb, MUCIEPTHPYIOLINHI areHT,
pacTBOpUTENb WM TOMY MOAOOHOE, I O0eCHnedeHuss HAHECeHUs U PaBHOMEPHOrO
pacripenienieHlsl aKTUBHBIX BELIECTB Ha BBIOpaHHONW 0O0MacTM B COOTBETCTBYIOINEH
KOHLeHTpauuu. Hocurenb MokeT OBbITh TBEPABIM, MOJYTBEPAbIM WK xkuakuM. Hocurens Moxer
ObITH IpencTaBlieH B (pOpMe JIOCbOHA, KpeMa WJIM Telis, B YaCTHOCTH, B Takoil (opme, koropas
UMEEeT JOCTaTOYHYK TYCTOTY WM MpeAeN TEKydecTH, 4YTOOBl MPEeAOTBPATUTh OCAKACHUE
aKTHBHBIX MaTepuaioB. Hocurenp MoxeT ObITh MHEPTHBIM WM 00JIaaTh JepMaTOJOTHYECKOM
nosnesHocTer0. Hocutenb Takke OOUKeH OBITh (U3MUECKHM M XHUMHUYECKH COBMECTHM C
AKTUBHBIMH KOMIIOHEHTAMHU, OIIMCAHHBIMU B HACTOSIUEM AOKYMEHTE, U HE JIOJDKEH YPE3MEPHO
HapyllaTh CTa0MJIBHOCTb, 3(PQPEKTHBHOCTH WM JPYTHe INPEUMYLIECTBA HCIIOJIB30BAHNUS,
CBsI3aHHbIE ¢ Komnosuuueir. KoMmosuuus s MECTHOTO NMPUMEHEHHUs MOXKET IpPeACTaBisTh
cOo0OH KOCMETHYECKUH WM JePMATOJIOTUYEeCKUH MPOAYKT B (hopMe, M3BECTHOW B NAHHOH
O0NacCTH TEXHUKU AJIsl MECTHOTO WM TPAHCASPMAJIbHOTO MPHMEHEHHs], BKJIOYasi PaCTBOPBI,
a’p030J11, KPEMBI, ITeJIH, IJIACTBIPU, Ma3H, JJOCbOHBI UJIH MEHBL.

Cnoco0bl jieueHust

B onmcaHHOM W300peTeHHH MPEUIOKEHBI CHOCOOBI  JICYEHHsS BOCHAIUTEIHHOTO
paccTpoiictBa 'y cyObekta. TepMHH «BOCHAJIMTENBHOE PACCTPOMCTBO» OTHOCUTCS K
PacCTPONCTBY, KOTOPOE XAPAKTEPU3YETCsl NATOJOTMYECKUM WIIM HEXKENNATEeIbHBIM BOCHAJICHUEM,
TAKOMY KaK ayTOMMMYHHOe 3aboneBaHue. AyTOMMMYHHbIE 3a00JI€BaHUsI PEICTABISIIOT COOOMH
PacCTPONCTBA, XapaKTEePU3YIOLIHUECs AJIUTEIbHON aKTUBALUEd NMMYHHBIX KJIETOK B YCJIOBUSIX, B
KOTOPBIX OHM HE SBJAIOTCS AaKTUBHBIMM B HoOpMme. Ilpumepsl BKIIOYAKOT MCOpHas,
BOCTIAJIUTENIbHBbIE 3a00JIeBaHMsI KUIIEYHHUKA (Hampumep, Oonesnb KpoHa M sI3BEHHBIN KOJUT),
PEBMATOMAHBIN APTPUT, ICOPUATUYECKUI apTPUT, PACCESIHHBIN CKJIEPO3, BOIMYAHKY, CaXapHbIN
nnaber Tuna I, mepBuyHBINA OMIHAPHBIN LUPPO3 MEYEHU U TPAHCIUIAHTALIHIO.

Jlpyrue mpuMepbl BOCHAIUTENBHBIX PACCTPONCTB, KOTOPBIE MOJKHO JIEUHTh CIIOCOOaMHU
COTJIACHO HACTOALIEMY HW300PETEHHIO, BKJIIOYAIOT acTMy, HMH(GApPKT MHOKapaa, HWHCYJIBT,
BOCTIAJIUTENIbHBIE J€PMATO3bl (HampuMep, OEpMATHT, »5K3€My, AaTONMHYECKHUH epMaTHr,

aJIEPrUYeCKUN KOHTAKTHBIM NEePMATUT, KPANHUBHUIYY, HEKPOTU3UPYIOIIUNA BACKYJHT, KOXKHBIN
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BACKYJIUT, BBI3BAHHBII THMIEPYYBCTBUTEIBHOCTBIO BACKYJIHT, 303MHOQWIbHBIH MHO3UT,
NOJMMHO3UT, JEPMATOMHUO3HT U 303MHO(MIIBHBIN (PacMUT), OCTPBIN PECITMPATOPHBIN JUCTPECC-
CHHIPOM, MOJIHHEHOCHBIH TIenaTHT, 3a00JIeBaHUs, CBS3aHHBIE C THIIEPYYBCTBHUTEIBHOCTHIO
Jerkux  (Hampumep,  aJUIEPTUYECKHHA  MHEBMOHHUT,  S03MHOQWIBHYIO  ITHEBMOHHIO,
TUTNEPYYBCTBUTENIBHOCTh 3aMEIJIEHHOrO THUIA, WHTEPCTULHANbHYK Oone3Hp jerkux (MBJI),
unuonatuieckuil Jerounslii ¢ubpo3 m HMBJI, cBA3aHHYHO C pPEBMAaTOUMAHBIM apTPUTOM) U
anjaeprudeckuii puHNUT. JlONMOTHUTENbHBIE TPUMEPHI TAK)KE BKJIIOYAIOT MHACTEHUIO, FOHOIIECKUH
auaber, TIJIOMEepyJOHEe(PPUT, AyTOUMMYHHbIH THPOUAMUT, AHKHJIOHPYIOIIUI CHOHAMJIMT,
CHUCTEMHBIH CKJIEPO3, OCTPble M XPOHHYECKHE BOCHAJIUTENbHBbIE 3a0oneBaHusl (Hampumep,
CHCTEMHYIO aHA(PUIAKCUIO WJIN PEAKLUU TUIEePUYyBCTBUTEIBHOCTH, AJUIEPIHUECKUE PEaKIUN Ha
JIEKapCTBEHHbIE IIpenapaThbl, AJIePrudeckue peakluud Ha YKYCbl HAaCEKOMBIX, OTTOPKEHHE
AJJIOTPAHCIUIAHTATA U PEAKIMIO «TPAHCIIJIAHTAT MPOTUB X03siuHa») U cuHApoM Illerpena.

CornacHO OFHOMY BapUaHTy peaIHU3alUH B HACTOSIEM H300PETEHUH MPEIJIOKEHBI
crnocoObl JieueHus1 3a00seBaHms1, ONMOCPEeNOBaHHOro T-kierkamu. B HacTosimei 3asiBke TepMUH
«3abojeBaHue, onocpenoBaHHOe T-KiIeTkaMu» OTHOCUTCS K JIOOOMY BOCHAIUTEIBHOMY
3a00JI€BaHHIO, KOTOPOE XapaKTEPH3YeTCsl MATOJOTMYEeCKH HU3KUM YPOBHEM pPeryssiTOpHbIX T-
K1eTOK (Treg KJIETOK) HMUJIM MATOJOrMYECKH AKTHBUPOBAHHBIMU 3(dexkTopHbIMU T-KieTkaMu.
ITpumepr! Takoro 3a00neBaHNs BKJIIOYAIOT, HO HE OIPAHUYMBAIOTCS MU, PACCESTHHBIN CKIIEPO3,
caxapHblii nuader tumna I, MuacTeHuro, peBMarouaHblii apTpuT (PA), CHCTEMHYIO KpacHYIO
Boyanky (CKB) u mcopuas (cm, Hampumep, Fundamental Immunology, Paul, W., ed., 7th
edition, Lippincott Williams & Wilkins, 2012, p832).

TepmMuH «CyOBEKT» OTHOCHUTCS K YEJOBEKY M JKHBOTHOMY, OTJIMYHOMY OT YeJIOBEKa.
[IpuMepsl JKMBOTHOTO, OTJIMYHOTO OT YeJIOBEKA, BKJIIOYAIOT BCEX IMO3BOHOYHBIX, HANpHUMeEp,
MJIEKOTTUTAOLINX, TAKMX KaK MJIEKOMUTAIOIINE, OTIMYHBIE OT YEJIOBEKA, MPUMATOB, OTIMYHBIX
OT 4YeJioBeKa (B YAaCTHOCTH, BBICIIMX MPHUMATOB), COOaKy, Ippl3yHa (HAMpPHUMEpP, MBIIIb N
KpbICY), MOPCKYKO CBHHKY, KOLIKY ¥ KpPOJIUKA, W JKUBOTHBIX, HE OTHOCSIIUXCS K
MJIEKOTTUTAIOLINM, TaKUX Kak NTHLbL, ampubuu, pentiiuu U T.1. COraacHO OJHOMY BapHaHTY
peanM3alMyu HACTOSIIEro H300peTeHusi CyObeKTOM siBisieTcsi denoBek. CoriacHO Apyromy
BAPUAHTy peaM3allli HACTOSINEro H300peTeHHs CYOBEKTOM SIBJISETCS SKCIIEPUMEHTAIBHOE
JKHBOTHOE, HE OTHOCSIIEECs K YEJIOBEKY, MIIH KUBOTHOE, KOTOPOE MOKHO PUMEHSTH B KAUECTBE
Mozenu 3a001eBaHus.

CyOBexT, KOTOpBIH HYKAAETCS B JICUEHHH BOCHAIUTENBHOTO PacCTPOHCTBA, MOXKET ObITh
BBISIBJIEH C TIOMOLIBIO CTaHOAPTHBIX METOAMK JUArHOCTHPOBaHUsS pacctpoiicTBa. CyOBexT
HeoOs13aTeNbHO MOXKeT ObIThb 0OCIenoBaH [Jisi ONpEeAeNieHUs YPOBHA WM MPOLIEHTHOTO

COACPIKAHUA OOHOI'O WA Ooee LUTOKWHOB WUJIM KJIETOK B HCCICAYEMOM 06pa3ue, MOJIYyUYCHHOM
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oT cyObekTa crmoco0amMH, HM3BECTHBIMH B HaHHOW 0OnacTu TexHUKU. Eciu ypoBeHb HIIH
MPOLIEHTHOE COJEepPrKaHUE COOTBETCTBYET MOPOrOBOMY 3HAYEHHUIO WJIM HHXKe ero (Ioporosoe
3HaYE€HHE MOXKET OBbITh MOJIy4E€HO C MCIOJB30BaHUEM O0pasla OT HOPMAJBHOTO CyOBEKTa), TO
CyOBEKT MOTEHLHAJbHO MOAXOMUT ISl JICYEHHs], OMMCAHHOIO B HACTOSIIEM HOKyMmeHTe. Jlist
MIOATBEP>KIAEHHSI HHTMOUPOBAHMS HJTH JICYSHUS] MOYKHO OLIEHHTDb HM/WJIM MPOBEPUTh YPOBEHDb HJIH
NPOLIEHTHOE COAEepKaHUe OFHOrO MM OoJiee U3 BBILICYIOMSIHYThIX LIUTOKUHOB WJIM KJIETOK Y
CyOBEKTa TOCTIE JICYCHUS.

«Jlevammii» WM «JI€YEHHE» OTHOCHUTCS K BBEACHHUIO COCAMHEHHUS WM areHTa CyOBeKTy,
KOTOpBIH CTpazaeT OT pacCTPOWMCTBA, YTOOBI BBUICYUTh, YMEHBIIUTb, OOJErYUTb, W3JICUUTh,
3a7epykaTh HAYaJIO Pa3BUTHS, MPEIOTBPATHTD WIH YIYYIIHTh TEUEHHE PACCTPONCTBA, CUMIITOMA
paccTpoiicTBa, OOJIE3HEHHOTO COCTOSHUSI, BTOPHYHOTO MO OTHOLICHUIO K PACCTPOWCTBY, HIIH
NPEPACIIONOKEHHOCTH K PACCTPONUCTBY.

«O¢pdexkTuBHOE KOIMYECTBO» WIJIM «TepamneBTHUeCKH 3(PQPEeKTUBHOE KOIMYECTBOY
OTHOCHTCS K KOJIMYECTBY COCIMHEHHsI MM areHTa, KOTOPOoe CIIOCOOHO oOecreunBaTh pe3yJbTar,
JKEJTaeMbIil ¢ MEIUIIMHCKOHW TOYKM 3peHus, y cyObekrta, kotoporo sedaT. Crocol medeHus
MOKHO OCYIIECTBJISITh B YCJIOBHSX 11 VIVO WM €X Vivo, TIO OTAEJIbHOCTH WM B KOMOMHAIMU C
APYTMMH JIEKAPCTBEHHbIMH TIpernapaTaMM WM cnocobamu  JiedeHus.. TepamneBTHUecKH
3¢ (HeKTUBHOE KOJUYECTBO MOKET OBbITh BBEIEHO C TMOMOINBIO OIHOTO Wi OOjiee BBEIECHMIA,
HAHECEHUH WM JO3MPOBOK M HE MPEIHA3HAYEHO JJIsi OrPaHHYEHHsI KOHKPETHOTO COCTaBa HIIH
IyTH BBEAEHHUSI.

AreHT MOXXHO BBOIUTb B YCJIOBUSX i1 VIVO WIH €X Vivo, TIO OTHEJNbHOCTA WU B
KOMOWHALMK C APYTMMH JICKAPCTBEHHBIMH MpernapataMu WM CIIOCOOOM JieueHHsl, HalpuMep,
KOMOWHUPOBAHHOH Tepamnueil. B HacTosiel 3asiBKe TEPMHH «COBMECTHOE BBEICHHEY» WU
«COBMECTHO BBEIEHHBIID» OTHOCUTCS K BBEIEHHIO CYOBEKTY MO MEHbIIeH Mepe IBYX areHTOB
Wi crnocoboB JiedeHus. COrjacHO HEKOTOPbIM BapHAHTAM pEATU3ALMU  HACTOSIIETO
HU300peTeHNs] COBMECTHOE BBEACHHE ABYX MJIM OOJiee areHTOB/CIIOCOOOB JICUEHUS SIBISIETCS
onHoBpeMeHHbIM. COrNIaCHO JAPYIMM BapUaHTaM peai3allid MEepBbIi areHT/Crnocod JedeHus
BBOJIAIT TIepeNl BBEIEHHEM BTOPOrO areHTa/criocoba nedeHusi. CriennanucTsl B JaHHOW 00JacTu
TEXHUKH TOHMYT, YTO COCTaBbl W/HJIM TyTH BBEICHUS PA3IMYHBIX HCIIOJIB3YEeMbIX
areHTOB/CNOCOOOB JICUEHUS MOTYT Pa3JIHYaThCS.

IIpu wWCHONB30BaHMU TOAXOAA B YCIOBHSIX /11 ViVO COEIMHEHHWE WJIM areHT BBOIST
cyObekty. Kak mpaBuio, coequHEHHE WM areHT CYCIeHOUPYIT B  (apMaleBTHUECKH
NpUeMJIeMOM HocHTesie (TAaKOM Kak, HampuMep, HO He OTPaHHYHUBAsCh UM, (PU3UOJOTHUYECKHUIl
COJIEBOM pAacTBOP) M BBOASAT MEPOPAJBbHO WM IyTEeM BHYTPUBEHHOW WHDY3UH, HIH

BIIPBICKHUBAKOT 50)041 UMILUTAHTUPYIOT MMOJKOXKHO, BHYTPUMBIIICYHO, HUHTPATCKAJBHO,
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BHYTPHUOPIOLITNHHO, PEKTAJIBbHO, BarvHaJbHO, WHTPAHA3AJIbHO, BHYTPHKEJIYJOYHO,
HMHTPAaTpPaxeaJbHO WU UHTPAMYJIbMOHAPHO.

Jlo3upoBKa 3aBUCUT OT BbIOOpa MyTH BBEINEHUS, XapakTepa IMperapara;, Xapakrepa
3a0oeBaHMs MAIMEHTa, pa3Mepa, MacChl, TUIOMIAN MOBEPXHOCTH, BO3pACTa U MoJia CyOBeKTa,
BBEIEHUs COMYTCTBYIOIIMX MPENaparoB; U PeUIeHUs Jedalero spada. Ilpuemnemole 103UpOBKU
Haxoxstes B auana3one 0,01-100 mr/kr. M3meneHust HeOOXOIUMOI TO3UPOBKU MOKHO OKHIATh
C yYeTOM pAa3JIMYHBIX JOCTYIHBIX COENWHEHUN/areHTOB U pPasiudHON 3(PPeKTHBHOCTH
pa3MUHBIX MyTel BBeneHWs. Hampumep, Kak OXUAAETCS, MEPOpabHOE BBEACHHE Tpedyer
OoJjiee BBICOKUX JO3MPOBOK, Ue€M BBEIEHHE MyTeM HHbEKIHU. VI3MeHeHHs YpOBHEW NO3UPOBKH
MOTYT OBITH CKOPPEKTHPOBAHBI C UCIIOJIb30BAHUEM CTAHIAPTHBIX AIMIUPHIECKUX MPOLEAYP IS
ONTUMU3AINH, KOTOPBIE XOPOILIO HU3BECTHBI B JAHHOW 00jacTy TeXHUKU. HHKancyssius
COCUHEHUs] B TOAXOASINEM HOCHUTeJIe [JIsi JOCTaBKU (Hampumep, B IOJUMEPHBIX
MHUKPOYACTHLIAX WM HWMIUIAHTHPYEMBIX YCTPOWMCTBAX) MOXKET TMOBBICUTh 3(P(PEKTUBHOCTH

JOCTaBKH, B YaCTHOCTH IJIA nepopaanoﬁ JOCTAaBKH.

INPUMEPBI

IIpumep 1: OOIMEe METOABLI U MATEPUAJIEI

B sTom mpumepe onmcaHbl 00LIHE METOABI M MaTE€PHAIbl, UCIIOIb3yEeMbIe B MIpUMepax 2-8
HIKE.

Mo

Mbimeii muann CS7BL/6, SIGN-R17- u SIGN-R17hDC-SIGN", B Bo3pacre 6-10 Hezenb, B
NnoAOOpaHHBIX IO TMOJy M BO3PACTY TPYIIAX, WCHOJb30BAIH Ui BCEX SKCIEPUMEHTOB B
COOTBETCTBMHM C (enepajbHBIMH 3aKOHAMH ¥ WHCTHTYLHOHAJBHBIMH  PYKOBOISIIUMHU
TNIPYHINNAME, YTBEPXKIEHHBIMU yHHBepcHTeToM Pokdennepa. Mpmreit muamm SIGN-R17-
ckpemuBanu ¢ Mpimamu Juaud CD11¢-hDC-SIGN™, uro6s! momy4uts Meimei muaun SIGN-R1°
"hDC-SIGN". Mpimu, TpancreHnsle 1o perentopy KRN T-kaerok, OblIM MONydeHB HA
ocHoBanuu siapa C57BL/6 u ckpemenbl ¢ mbimaMu JuHUA NOD, 4TOOBI MONYYUTH MBIIIEH
muann K/BxN (Korganow et al. Immunity 1999, 10(4): 451-461). K/BxN CBIBOPOTKY MOJy4asld
nyTeM cOopa obpasios kposu y Mblimeil K/BxN. CbIBOPOTKY OTAEINSIN OT KPOBH, OOBEAUHSIN U
3aMOpPaXKMBAIN B QJMKBOTaX IS JAJbHEWIIEr0 HCIOJb30BaHUA. i TOro 4toObl BbI3BATh
apTPUT, WHAYLHUPOBAHHBIA CBIBOPOTKOH, mo 200 Mkn oObenuHeHHOH ChiBOpoTkH K/BxN
BBOIWJIM BHYTPUOPIOIMHHO. CTeNneHb TSHKECTH apTPHUTA OLIEHUBAIN C IMTOMOIIBI0 KITMHUYECKOTO
oOcnenoBanust jan. CyMMHpOBaHHE WHIEKCOB Ui BCEX YETBIPEX JIall OTPAKaeT CTENEHb
TsDKECTH 3a0osieBaHusl. 0 — HET BIUSIHUS, | — OTEK OHOTO CycTaBa, 2 — OTeK OoJjiee ueM OTHOTO

CycTaBa U 3 — TsDKEJIbIM OTEK BCEH Jlanbl. BO BCEX 3KCNEPUMEHTAax UCIONb30BAIN Ipynnsl us 4-5
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MBIIIEH, CpeOHHE 3HAUEHWs] W CTaHOAPTHbIE OIIMOKW CpeAHero 3HaudeHws (CTaHxa. omwud.
CPEIHEro) MPeNCTaBJIeHbl Ha rpaduKax.

Peazenmur u cnocobwr nevenus

IVIG (Oxraram, Octapharma) u F241A (Merck) wucrmonp3oBani B KOHLEHTPALHSX,
yKa3aHHBIX B moanucu kK kaxnon ¢urype. Ilpenaparer IVIG-Fc u IVIG-F(ab'), nonydammu c
nomoinbio paciierienus 1VIG mamamHom B TedeHwe 2 uvacoB mnpu Temneparype 37 °C.
Hecnamuposanue IVIG u F241A npoBogumu myrem obOpaboTtku HeiipamuaMpasoil. 100 mr
npemnapata antutena uHKyouposamu ¢ 700 En. metipamununassl (NEB) B Teuenue 20 yacos npu
temneparype 37 °C. AnTHTena ouumanu ¢ nomoibo adpduHHON oumctku Ha Oenke G H
nonsepraian ananusy npotus @Cb nepen nabekuueit. CopeprkaHue CUAIOBON KUCJIOThI BO BCEX
npernapaTax aHTHTEN MPOBEPSJIHN C NMOMOIIBIO OJOTTHHra JeKTHHa u3 Sambucus nigra (SNA) ¢
ucnonb3oBanneM SNA-6uotuna (Vector Laboratories). Bee npenapate! IVIG u F241A BBogunu
BHYTPHUBEHHO (B/B).

bazodunpl ucTOmMATM TyTEM €XEOHEBHBIX BHYTPUOPIOIIMHHBIX HMHBEKUUH 10 MKr
anturena kK FceRI (MAR-1, eBioscience) mm IgG xomska s koHTposst u3otuna (Sigma) B
TE4YEHHUE MOCJIEN0BATEIbHBIX 4 THEM.

Tieg KJIETKM UCTOLIATN MyTeM BHYTpUOpromuHHOTO BBeAeHus 400 Mkr anturena k CD25S
(Setiady et al. Fur J Immunol 2010, 40(3): 780-786) (PC61, BioXcell) 3a 3 nHs 1o uHAyKUIUU
DAD, a Takke yepe3 OIMH JeHb rmocie kaxknou wuHbekunu IVIG/F241A no xoHua
SKCMIEPUMEHTA.

PeuenTop MJI-33, ST2, 6GmokupoBaiu myTeM BHYTPUBEHHBIX HHBEKIMI 100 MKT aHTHUTENA
k T1/ST2 (DJ8, MD Biosciences) Ha 0-if neHb, a TakKe KaKIbIi MSATHIA I€Hb MOCIE HHIYKIUU
DAD.

JInisl eveHusi TUTOKWHAMH MBI OJHOKPATHO IMOJIyYaJld BHYTPUBEHHYI MHBEKIHIO 2,5
mkr MJI-4ic (Peprotech) wiu 0,5 mxr MJI-33 B/0 B Teuenue 4 nHel MOAPSA WIIM KaKIbIe IBa THS
B OKCIIEPUMEHTaX ¢ UHAyKLHuen DAD.

Konnenrtpauuro MJI-6 B CBIBOPOTKE KPOBH H3MEPSUIM C IMOMOIIBK KOJIUYECTBEHHOI'O
UCCIICIOBAHMS 3aXBaTa LUTOKUHOB B ycioBusix in vivo (cm. Finkelman et al. Curr Protoc
Immunol 2003, Chapter 6: Unit 6.28). NJI-33 B cynepHaTaHTax KyJbTYp KJIETOK JIETEKTHPOBAIN
U u3Mepsin ¢ nomombto M®PA, COOTBETCTBEHHO, B COOTBETCTBHHM C HWHCTPYKLHUSMHU
usrorosutens (eBioscience).

IIpomounas yumomempus

Jnsg toro 4TtoObl HMCCIenoBaTh JUMQOLUTBI M KJIETKH KOCTHOTO MO3Tra, CYCIEH3UH
OTAENBHBIX KJIETOK TOJIYYAIHd U3 CEJIEe3CHOK, JMM(pATHYECKHX Y3JI0B M KOCTHOro mosra. Ilocie

JM3uca SPUTPOLUTOB KIICTKU OKpAalIMBaJIXW COOTBETCTBYHOIIUMH AHTUTEIIAMU U HUCCICOOBAIN C
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ucnonbzoBanneM FACSCalibur (BD Biosciences). AHTUTENa, UCTIONB3yEeMbIE JIs1 OKPAIINBAHUS
MBIIIUHBIX KJETOK, BKIouanu antureno k CD4 (GK1.5), antuteno k Foxp3 (FJK-16s),
antureno k U@Hy; (XMG1.2) ot eBiosciences, antureno k CD25 (PC61), antureno k WJI-17A
(TC11-18H10.1), antureno xk CD209 (O9E9AS), antureno k Helios (22F6), antureno x CD11c
(N418), aaruteno k F4/80 (BM8) ot BioLegend u antuteno k T1/ST2 (MD Biosciences).

HHupgpepenyuposxa makpoghaeos, nonyueHnvIx U3 KOCHHO20 MO32q, U UX NEPEHOC

Knetkn KOCTHOro Mosra BbACSUIM U3 O€ApeHHBIX U OONbIIeOepLOBBIX KOCTEH,
KyJpTHBHpOBanu B 10-cMm munanmerax B cpene DMEM c nobasnernem 20% deranpHOl Oblubeit
ceIBOpOTKH, 2% mneHunmiumHa/crpenromuunHa (Invitrogen), 1% L-rmyramura 200 MM
(Invitrogen), 0,1% B-mepkantostanona u M-KC® (40 ur/mn, Peprotech) B Teuenue 5-7 nueit
npu 37 °C. IIpoTOuUHyK IIUTOMETPUIO HCIOJNb30BAIM MJIi HCCIENOBaHUA Makpogaros,
NOJIy4EeHHBIX U3 KOcTHOro mosra (MKM), B kierounbix Kymbrypax (>90% CDI11b" F4/80"
kJeTok). Kierku Bpimensin U3 IUIaHIIETOB, MPOMBIBAJIM, BBICEBATIHM B CBEXHE KYJIBTypaJibHbIE
riaHmeTs! u 3areM aktuBupoBaiu @Ch, IVIG (15 mr/min) wnu F241A (80 mMkr/mi) B TedeHue 3
yacos npu Temnepatype 37 °C. KneTku 3aTeM MHTEHCUBHO TpoMbiBamu, 1 1x10° makpodaros
BBOAWIM BHYTPUBEHHO MbIIIAM-peLiunueHTaM. Yepes dYac 1mocie IepeHoca  Mbliei
UMMYHHU3UPOBaIH CbIBOPOTKOH K/BXN.

Konuuecmesennas I[P 6 pescume peanvno2o epemenu

Ob6myrwo PHK Bbimemsuini w3  MakpodaroB, TOJYyYEHHBIX M3 KOCTHOTO MO3ra, C
ucnosnb3oBanreM Habopa RNeasy Mini Kit (Qiagen) u moxsepranu oOpaTHOW TPAHCKPHUIILMH C
UCTIONIb30BaHuEM 00paTHO# TpaHckpunTassl Superscript I (Invitrogen). Konudectsennyro TP
nposoauian s usMepeHus yposHed MPHK WMJI-33 ¢ ucnonb3oBaHHEM TEpPMOCTATHUPYEMOTO
JHK-ammmugukaropa C1000 Touch™ (BioRad) ¢ wabGopamu mpaiimepo mmst WJI-33 (5'-
TCACTGCAGGAAAGTACAGCA-3"  (mpsmoii, SEQ ID NO: 4 wu 5-
AGTAGCACCTGGTCTTGCTC-3" (obparmeii, SEQ ID NO: 5)) u GAPDH (5'-
ACAGTCCATGCCATCACTGCC-3' (mpstMOH, SEQ ID NO: 6) U 5'-
GCCTGCTTCACCACCTTCTTG-3’ (obpatasiii, SEQ ID NO: 7)). YpOoBHH 3KCIPECCHH T'€HOB
paccuuThIBaIM MyTeM HopmuposaHus k yposHsiM MPHK GAPDH.

Jughgpepenyuposka 1yeq k1€MOK 8 YCN0BUSX N VilFO

CycrnieH3un OTAENbHBIX KJIETOK MOJIyYalld U3 CeJIe3€HOK M TMM(ATHIECKUX y3JI0B HAMBHBIX
mbimeit quaun C57BL/6 nukoro Tunma. Hamerbie CD4" T-KI€TKM BBIAENSIH C HOMOLIBIO
MarHuTHOH cemapanmu kietok (Miltenyi Biotec) u kynbTuBHpOBaNM B TeueHUE 3 AHEH B cpene
RPMI ¢ nobdasnernem 10% deranbHON ObIubeil CBIBOPOTKH, 2% MEHULIMIIIHHA/CTPENTOMULIITHA
(Invitrogen), 1% L-rnyramuaa 200 MM (Invitrogen) u 0,1% B-mepkantosTaHona, aHTUTENA K
CD3 (17A2, eBioscience) u anmtutena xk CD28 (37.51, eBioscience) B 24-ITyHOYHBIX
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KYJbTYPAJIbHBIX TUIAHIIETAaX, KOTOPbIe ObLIN MOKPBITH aHTHTENIOM K IgG xomsika (MP Bio). lns
middeperumnpoBkn Treg kieTok nodasmsmu @PO-B (2,5 mr/mn, Peprotech). MJI-33 (1 ar/m,
BioLengend) mnu MJI-23 (20 ur/mn, Peprotech) noGasmsmy kK KyJpTypaMm KIETOK, KaK yKa3aHO
Ha noxnucu K ¢urype. Ha 3-it meHb kierku Boyensiin, U Trg kierku (CD4°CD25 Foxp3™)
HCCIIEIOBAJI METOJIOM MTPOTOYHON [IUTOMETPUH.

Konum, unoyyuposannwiii nepenocom T-xnemox

Jliist TOro 4TOOBI BHI3BATH KONMT, MHAYLUPOBAHHbIH MepeHocoM T-kneTok, 5% 10° HauBHbIX
CD4"CD45RBMCD25" T-knetok ot Mbimeii muanu C57BL/6 QUKOro THMA OTCOPTHPOBLIBAIU 1

MHbELMPOBATIN Mblmam-penunuentam C57BL/6 Ragl™”

. IloTepro maccel Tena U3MeEpsId ABa
pasa B HEZEIO U UCTIOJIb30BAJIM B KAYECTBE MEPHI JJIsl OLIEHKH CTENEHH TSKECTH 3a00JIeBaHMSL.

DKcnepumeHmanbHulll AymoUMMYHHbIH SHYedanomuenum

Mbimeii nunuu C57BL/6, SIGN-R17 umu SIGN-R17- hDC-SIGN®, B Bo3pacTe 6-8 Hezieb,
MMMYHU3UPOBAIN MyTe€M NOJAKOKHOro BBeneHust 200 Mk sMmysbcuu, comepxkamein 200 mkr
nentuna  MOGss.ss (MEVGWYRSPFSRVVHLYRNGK, AnaSpec, SEQ ID NO: 8),
SMYJIbTUPOBAHHOTO B MOJHOM anbroBanTe Ppeiinna (Difco Laboratories). Ha O u 2 neHp Mbiiu
noiyyanu BHyTpuOprommHHO 200 Mkr koxmomzoro TokcuHa (List Biological). Passurue
3a00ieBaHMsI KOHTPOJIUPOBAIIN €KEAHEBHO B COOTBETCTBHU CO CJICAYIOLIUMH KpuTepusmu: 0 —
HEeT KJIMHHYECKUX MPU3HAKOB, 0,5 — 4acTMYHO OOEe3ABMKEHHBIH XBOCT;, | - mapanu3oBaHHBIN
XBOCT, 2 — TMOTeps KOOPAWHUPOBAHHOTO JBW)KEHHUS, Mape3 3aAHUX KOHEUHocTeu, 2,5 —
napaju30BaHa OFHA 3aIHSS KOHEYHOCThb, 3 — MapaJii30BaHbl 00€ 3aHHE KOHEUHOCTH, 3,5 —
3alHUEe KOHEYHOCTU TMAapajU30BaHbl U BBICHYTA CIHHA, 4 — CHJIbHO BBITHYTA CIHHA U CJIA0OCTh
NepeHUX KOHEUHOCTeH; 4,5 — nepeHre KOHEYHOCTH MapajM30BaHbl, S — aroHus (Stromnes ef

al.. Nat Protoc 2006, 1(4): 1810-1819).

TIpumep 2. F241A umutupyer cuaguposaduyio Fc IeG W 3amminaer OT BOCHAJICHUSL.

UHAVIIUPOBAHHOI'O AYVTOAHTUTECIaMHU

Kpucramnmieckrne CTpyKTypbl HECHAIUPOBAHHBIX U CHAJIMPOBAHHBIX MOJeKyn IgG numerot
PA3NUYHYI0 OPHEHTALMIO TSDKENbIX Lerned. B To Bpems kak HecmanmupoBansbiil IgG (GOF-
¢dopma) ocraercs B OTKPBITOW KOHpOpPMAUMU H OOECHeYHBAEeT CTPYKTYpPY, CIOCOOHYIO
B3auMoJeiicTBoBath ¢ perenropamu Fc I tuna, cuanuposanubiii IgG (G2FS2-popma) siisiercst
Oonee ruOKuUM, 4TO OOecreunBaeT aJbTePHATHBHBIE KOH(OPMAIUH (OTKPBITYIO H 3aKPBITYIO)
(Ahmed et al. J Mol Biol 2014, 426(18): 3166-3179), 3T0 MO3BOJISIET €My CBSI3BIBATHCS C
peuenrropamu Fc II tuma (Sondermann ef al. Proc Natl Acad Sci U § A 2013, 110(24): 9868-
9872). Kak mokazano Ha @wur. la, apomarnueckue Ookosble nenu F241 B HecnanupoBaHHOH
cTpyktype Fc pacnonoxeHsl CTONKaMHU 1O OTHOIIEHHIO APYT K Apyry (Pur. la, neBast maHesb).

B »1oli opuenTtannn 60koBbIe 1lenu (eHUJaIaHUHA BCTYNAOT B THAPO(GOOHOE B3aUMOAEHCTBHE
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¢ ocrarkamu caxapa B ol,3-rutede rmkaHa Fc. YauBurenbHbIM (DaKTOM SIBISIETCS TO, YTO
apomarudeckoe kKosblo F241 B cmanmpoBaHHOM cTpykType FC ciocoOHO K BpaIleHuIo MOYTH Ha
90° Mo CpaBHEHHIO C apoMaTH4YeCKUM KonbloM F241 B HecuanmpoBaHHON cTpykType Fc (Pur.
la, mpaBass maHenb). DTO CBUAETENBCTBYET O TOM, YTO INPH CHAJMPOBAHUU B3aHMOIEHCTBHE
mexxay F241 u al,3-mnedom rmmkaHa Fc mMoker ObITh HapymIE€HO, YTO MOTEHLMAIBHO BHOCHUT
BKJIaJl B HAOIIOJa€Mble N3MEHEHUS CTPYKTYPBI U (PYHKIIUU aHTUTEI.

CrnenoBarenbHO, 4TOOBI MMHUTHPOBATh TAKOE Pa3pyIIEHHE NPH B3aUMOIEHCTBHU OENOK-
IJIMKaH, aBTOPBI HACTOSIINErO N300PETEHHsI BBEJIN TOYEUHYIO MyTalUIO B ocTaTok F241, 3ameHuB
ero amanmHoM (F241A), u ompenmenmmiu, Kak yKa3aHHAash MyTalMs W3MEHUJIA AKTHUBHOCTH
CHAJIMPOBAHHON M HecuaaupoBaHHOW Fc. ABTOpBI Hacrosiero M300peTeHus MoNyduiIu o.2,6-
cuamupoBanHble Fc F241A nyrem skcmpeccun pekoMOMHAHTHOro Oenka B KieTkax 293,
cTabunpHO runepakcnpeccupyromux rukosmwirpancdepassr  STOGall u  PB4GalTl  dns
cpaBHeHMsI (QpakUiO cuanupoBaHHoro mnpemapara F241A Fc 3arem oOpaGarbiBaiu
HeNpaMUHUAA301 AJid yOaJeHUsl CHAJIOBOM KUCJOTHI ¢ MOJIy4YeHHEeM HecuanupoBaHHON F241A
Fc. ABTOpbI HacTosAIEero N300pETeHUsI MOATBEPIMIIN CHATMPOBaHue o0oux mpernapatos F241A
Fc ¢ momouipto G10TTHHrA JIEKTHHA. 3aTeM aBTOPbI HACTOSIIETO N300PETEHNUs! TOATBEPANIN, YTO
cuanmuposanHas F241A Fc coxpansina DC-SIGN-cBsI3pIBaIOLIYyI0 aKTUBHOCTD IIPU UCCIIEIOBAHUN
meronoM HW®A, 0 ueM CBHIETEIbCTBOBAJA TIOBBIIEHHAS a((PUHHOCTD CBS3bIBAHUS C
perenTopom, Mo CpaBHEHUIO ¢ HecuanupoBaHHoU F¢ mukoro tuma (®@ur. 8). OgHako oOpadoTka
F241A Fc nelipamunnnasoii He yctpansna cessbBanue ¢ DC-SIGN, sTo ykas3piBaeT Ha TO, YTO
myTaims F241A npunaer ciocobHocTh cBsi3biBaThCsi ¢ DC-SIGN, HE3aBUCHMMO OT MPHUCYTCTBUS
CHAJIOBOM KHUCJIOTBIL.

Jnsg Toro 4toObl OmMpenenuTb, MPUBOIUT Jiu MyTauus F241A kx (yHKIMOHAJIbHOMY
ceszbiBaHmIO ¢ DC-SIGN 1 nmepenave cUrHajaoB, aBTOPbI HACTOSIIIETO HU300PETEHUS UCCIIEAOBAITN
cocobHocTh F241A u sFc mnnyumposate skcnpeccuro MJI-33 B mosyueHHBIX U3 KOCTHOTO
mo3ra wmakpodarax (MKM), oskcmpeccupyromux DC-SIGN. Tombko sFc wunmynupyer
skcnpeccrto MJI-33 B yka3aHHBIX KJE€TKaX, B TO BpeMsl KaK CHAJUPOBAHHAS U HECHAIMPOBAHHAS
F241A Fc unpyumposana skcnpeccro MJI-33 8 MKM DC-SIGN-3aBucumbiM 0o0pazom (Pwur.
1b). TTomumo storo hDC-SIGN™ MKM, cruMynupoBaHHble HecuanuposanHoi F241A Fe, a
tarke sFc, momaBnAnu oTek mnoayledek Jam MpU MEPEHOCE MbIIaM, MMMyHU3HPOBaHHBIM
aptpuroreHHoil ceiBopoTkol K/BXN DC-SIGN-3aBucumMbiM criocobom (@ur. 1c). ITomumo
3TOTO 3aIUTHOE AEUCTBHE ObUIO TOCTHTHYTO TOJIbKO NPH HCIIOJBb30BAHUM CHAJIHPOBaHHOH Fc
VKOO THIA, TOTAA Kak MyTupoBaHHbII BapuaHT F241A Fc obecrieunBan 3ammry Mbliel gaxe

B HecnanuposaHHoO# popme (Pur. 1d). Cnenosarensro, myTtauus F241 A uMuTHPYET HECKOIBKO
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¢byHkunii Fc B KONMMYECTBEHHBIX MCCIENOBAHUAX, Pa3pabOTaHHBIX U U3MEPEHUs aKTUBHOCTHU
cuanupoBaHHou Fe.

Jns nanpHEHIero onpeneneHust akTuBHOCTH F241A B kauecTBe MPOTUBOBOCTIAIUTEIBHOMN
MOJIEKYJIbl aBTOPbI HACTOSINEro M300peTeHHss HMMyHH3UpoBanu Mblmeil jguaun CS57BL/6
aukoro Tumna ceiBopotkoit K/BxN u BBonmmm um ®@Ch, WJI-4ic wnn HecnanupoBanHyo F241A
(0,033 r/kr). Yposau HNJI-6 B CHIBOPOTKE KPOBU OBLIM 3HAYUTEIBHO CHIDKEHBI y MBIIIEH,
koropbie nonydanun WJI-4ic mmm F241A (Dur. 2a). B coorBercTBHM C 3THM HaOIIOAEHUEM
mbiiy, nonyudasimme MJI-4ic m F241A, umenu yMeHbIIEHHbIE KIMHHYECKUE MPOSIBICHUS
aprpura (Pur. 2b), 310 cBUAeTENbCTBYET O TOM, uto obmacte F241A Fc momxomut ans
nozaasyieHust BocnaneHus, aHanorndHo IVIG u sFc (Kaneko et al. Science 2006, 313(5787): 670-
673, n Anthony ef al. Science 2008, 320(5874): 373-376).

Jlnist TOro 4ToOBI MOATBEPAUTD, UTO MOABIEHNE B pe3ynbTaTe Aeiicteus F241A 3aBucur ot
FcR I Tna, aBTOpBI HACTOSIIErO H300PETEHHs HCMONb30BaIN Mblleii-penunuentos SIGN-R17
uma  SIGN-R17- hDC-SIGN'. Mpimu mony4anu CHamMpoOBaHHY Fc JuKOro Tuma WM
HecuanpoBanHyto F241A, o6paborannyro HelfipamuHunasoii, (0oe B konueHtparmu 0,033 r/kr)
u Obutn uUMMyHH3UpOBaHbl CbiBOPOTKOH K/BxXxN. O0a mpenapata NOAaBISIM apTPUTHOE
BOCHAJIEHNE, OJHAKO 3alMTHOE JeiicTBMe HAOMIONanmd TONBKO y  MBbIIIEH, KOTOpPbIE
skenpeccupytor BAC  tpancren, DC-SIGN uenoseka (hDC-SIGN') (®ur. 2¢), 310
CBUJETENBCTBYET O TOM, uTO npucyrcteue peuenrtopa Fc II tuna — SIGN-R1 unu ero oprosora
y yenoBeka, DC-SIGN, cooTBeTCTBEHHO, TpedyeTcsi UIsi MMMYHOMOAYJHpYoIero 3¢g¢ekra,
UHAYLUPOBAaHHOTO cuajupoBaHHoM Fc u F241A.

CuasoBasi KUCJIOTa MOKET OBITh MPUCOCOMHEHA K MPEANOCIEAHEMY OCTATKY TajlaKTO3bI
CJIOKHOTO JIBYXaHTEHHOTro riiukaHa Fc B 000l u3 koHpopMmanmii 02,3, a2,6 wim 02,8. ABTOpPbI
HACTOSIIETO HM300peTeHHsI paHee COOOIIMIIM, YTO TOJBKO 02,6-COCTUHEHHbIE TIIMKO(POPMBI
CHAJIOBOM KHCJIOTBI SIBJISIFOTCS Ouonormuecku akTuBHbIMU (Anthony ef al. Science 2008,
320(5874): 373-376). Ilpenpiaymue AaHHbIE MOACTUPOBAHHS IPH CTPYKTYPHOM aHAJN3e
pasnmuyHbIX cuanupoBaHHbIX ¢opm Fc (Sondermann ef al. Proc Natl Acad Sci U S A 2013,
110(24): 9868-9872) mo3poimian crporHo3uposaTh, uto kapmaH Glu318/Lys340 Ha rpanune
paznena Cy2-Cy3 Obl1 HEOOXOMHUM i OMOJIOTHYECKON aKTUBHOCTH 0.2,0-cranmupoBaHHoi Fc u
MOr cnenu(UIHBIM 00pa3oM BMECTHTb B ceOsl YKa3aHHYH TIHUKOQOpMYy, B TO BpeMsl Kak
NPOHUKHOBEHHE B S3TOT KapMaH 02,3-COeIMHEHHOH CHAJIOBOM KHCJIOTHI OyIeT CTepUYECKH
uHruoupoBatecs. st TOro 4YToObl MPOBEPUTH 3TO MPENIOJOKEHHE aBTOPbI HACTOSILIETrO
u3obpereHus: BBenu Toueunyro myrtauuio E318N B Fc IgGl u cpaBHuBanmm cBolicTBa 02,6-
cuanupoanHoli popmbr Fc ¢ 02,6-cuanupoBannoit F¢ mgukoro tuma. HecmoTpss Ha TO, 4TO

CTCIICHb CHAJMPOBAHUSA MYTHUPOBAHHOI'O BapUaHTa ObLIa COMOCTaBMMAa C TAKOBOM I JUKOT'O
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TUNA, TOJIBKO cHanupoBaHHas Fc nukoro tuma crumynmposana skcnpeccuto MJI-33 B hDC-
SIGN™ MKM (®@ur. 9a). Mbiuu, nosny4asume MKM, cTuMynMpOBaHHbIE 02,6-CHATAPOBAHHOMN
Fc nuxoro tuma, HO He 0.2,6-cuanmupoBanHoi E318N Fc, umenn yMeHbLIEHHbIE KIMHUYECKUE
nposiBfieHus1 3adoneBanus (Pur. 9b), a Take Oonee Huskwe ypopam MJI-6 (Pur. 3c). B
COBOKYIMHOCTH MOJIYYEHHBIE PE3YJbTAThl CBUIETEIBCTBYIOT O TOM, uTO octatku F241 u E318
BHOCSIT BKJIaJl B IPOTUBOBOCHAJIIUTENIBHYK aKTUBHOCTD 02,6-cranupoBaHHoM Fc.

Tpumep 3. Cuanuposaunasi Fc/F241A aktuBupyer Treg KIIETKHU

Pe3synbraThl HEABHUX HCCIENOBAHUN C Y4acTHEM IALIMEHTOB M HA JKUBOTHBIX MOJEIISIX
yKa3bIBaIOT Ha TO, uTO BBeneHue [VIG moxer npusectu k nponudepannu Trg kinerok (Ephrem
et al. Blood 2008, 111(2): 715-722, u Bayry J ef al. Rheumatol, vol. 39: Canada, 2012, pp 450-
451), s¢pdexTuBHO MOAABISIsI ayTOMMMYyHHBIE pPEAKLUH, 3aBUCSAIIHE OT T-KJIETOK, 3a CYer
yBEJIMUEHUS] KOJIMYECTBA M TOAABISIIOMNKA akTHBHOCTU Trg kietok (Kessel er al. J Immunol
2007, 179(8): 5571-5575). Urtobbl ompenenuth, kakod kommoHeHT mpemapata [VIG mosker
onpenensiTb OOHapykeHHbIH 3(@dekT, aBTOpbl HACTOSIIEr0 H300PETEHUs] HCIOJb30BAIIH
npemnapatsl IVIG (1 r/kr), F(ab"), (0,66 r/xr) wnu Fc (0,33 r/kr) u BBOAWIN MX BHYTPUBEHHO B
SKBUMOJISIPHBIX KOHIIEHTpamsx Meimam jguHuu CS7BL/6 mukoro tuma. Uepe3 uersipe THS
1IOCJIe MHBEKIIMH aBTOPBI HACTOSIIErO H300pETEeHHsI MCCIIENOBAIM IPOLEHTHOE CONepIKaHUEe
CD4"CD25"Foxp3™ Treg KIETOK CENE3€HKU METOIOM IPOTOYHON HUTOMETpHU. 110 CpaBHEHHIO C
mbimamy, nony4dasmumu @Ch, BBenenune unrakraoro IVIG wnu ero gpparmenra Fc npuseno k
IBYKPATHOMY yBeJU4eHUI0 nposndepatul Treg KI€TOK U ObLIO ycTpaHeHo ¢ momoibio [VIG-
F(ab’); (Pur. 3a).

Jlanee aBTOpPBI HACTOSALIETO H300pETEHHsI ONPENeNId pOoJib CcuanupoBaHus Fc B
nponudepanuun  Trg KIETOK TpU  TeKyled BocmajgurenbHON — peakmun. K/BxN-
UMMYHH3UpOBaHHbIM MblmaM Juaud C57BL/6 BBommmu @CB, IVIG (1 r/kr), obpaboraHHbIH
Helipamuauaason HecuanmuposaHHblid [VIG (NA-IVIG) (1 r/kr) wimm F241A (0,033 r/kr) u
OLICHMBAJIN MPOTpecCHpoBaHKe 3a0oyieBaHuss U mnponudepanuio Trg kieTok. Kak Obuio
obHapyxkeHo panee (Schwab et al. Eur J Immunol 2014, 44(5): 1444-1453, u Anthony ef al.
Nature 2011, 475(7354): 110-113), kTUHHYECKUE OLEHKH CTEIIEHH TSKECTH apTPUTA BBIIBUIIY,
yto IVIG u F241A, Ho He HecuanupoBaHHbi [VIG, 3ammmany meimeii ot aptpura (@ur. 3b).
IMpomapepaunto T keTok Habmomamu y wmbimed, nomydaBmmx IVIG u F241A, HO HE ¥
MbIIIeH, mojy4yaBiux HecuanupoBaHHbl [VIG (®@ur. 3¢), 3TO CBUAETENBCTBYET O TOM, YTO
cuanupoBanHas Fc u F241A cenekTHBHO aKTHBHUPYIOT MPOJU(epanuio moakuacca Treg KIETOK,
COOTBETCTBEHHO.

Ipumep 4. IVIG-/F241A-akTtuBupoBaHable Tre KIeTkn monaBisiior CD4" T-kieTodHbIe

pPEAKIINU
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Jlnst Toro 4To0bl OLEHNUTH, MOKET Ji1 Tponudeparus Trg KineTok B oTBeT Ha IVIG/F241A
nonayste CD4" T-KI€TOYHbIE PEAKIMHU, aBTOPbl HACTOSIIETO HM300PETEHHS WHAYLMPOBAIN
DAD y wmbimedi muauun CS7BL/6 gukxoro tuma mytem umMmyHH3auuu nentuaoM MOGss.ss,
5MyJIbTHPOBAHHBIM B MOJHOM aabroBaHTe Ppelinaa. Uepes maTe AHEN MOCae UHAYKLUU MBIIIH
nonydann PCB, IVIG mmu NA-IVIG (oba B xoHueHtpammu | r1/Kkr), 4TOOBI YCTAaHOBUTH
paznmuune Mexny oSpdexramy, cnenn@UYHO WHULUHUPOBAHHBIMH CHAJHpoBaHHbIM IgG.
Knunnueckue onenku JAD y mblmei, koropsle nony4anu [VIG, Oblmi 3HAYUTETHHO CHHUXKEHBI
1O CpaBHEHMIO ¢ Mblmamu, nojaydaBmMu @Ch (Pur. 4a). OnHako 3amuTHOE AEHCTBHE OBLIO
nozgasyieHo npu BBeneHNH HecuanupoBaHHoro IVIG (NA-IVIG). ns Toro 4ro0Osl onpenenuThb
NOTEHIMAJIbHYI0 MEXAaHHUCTHYECKYI0 OCHOBY YKa3aHHOro 3(Qexra, aBTOpbl HACTOSIIEro
M300peTeHNs]  OXapakTepU30BAIM  KJIETKHM M3  JPEHUPYIOIIMX JHUM(pATHUECKUX  Y3JIOB
00paboTaHHBIX KMBOTHBIX W WCCIENOBANM TPOLEHTHOE comepskanue 3¢dexropubix CD4™ T-
kietok. Bee cybnonynsitmu sddexropubx CD4™ T-knerok, Tul (MPH-y"), Tul7 (UJI-17A7) u
HOH-y" UJI-17A" CD4" T-kjieTKH, NPUCYTCTBOBAJIM B aHAJOTHYHOM TPOLIEHTHOM COZIEPIKaHUM
(Dur. 4b); ognako npouentHoe copepxkanue CD4 CD25 Foxp3™ Treg KJIETOK ObLIO 3HAYUTETHHO
MOBBIIIEHO Y MbIel, koTopsle nonyudanu [VIG, no cpaBHeHHIO ¢ rpynnamy, MOJy4aBIIUMU
®Cb umu NA-IVIG (Dur. 4c¢).

Jnst Toro 4ToObI OLEHWTh, MOXET JHM akTtuBauus u npoiudpeparys Trg KIETOK
cneruduyHo 00YCJIaBIMBATh 3alIUTy OT 3a00JeBaHUS, aBTOPbI HACTOSINEr0 H300peTeHHs
uccienoBay 3amuTHeI noreHnuan F241A B xagectBe cypporata IVIG y HeoOpaboTaHHBIX
MbIIIEH U MbIIEH ¢ UCTOIIEHHONW MOnmyssiuuel Treg KIETOK. Treg KJIETKM HCTOLIATU IMyTEM
BBeneHus1 anturena k CD25 (PC61). Mpimm, mnonywasmue F241A (0,033 r/kr), Obutn
3alUINEHBl, IO CPABHEHUIO ¢ MbImamu, nony4daBmuMu @Ch (@ur. 4d), 3T0 CBUAETEIBCTBOBAIIO
0 ToM, uTo 3amuTHoe aercteue F241A ot T-KJI€TOYHBIX OTBETOB OBLJIO COMOCTABUMO C TAKOBBIM
IVIG. Ognako y Mbllieil ¢ UCTOIEHHOW MOmysiueil Treg KJIETOK 3alIUTHOE AEWCTBHE OBLIO
CYLIECTBEHHO CHIDKEHO. Pe3ynpTaThl HCCIEAOBaHHUS METOAOM IPOTOYHONH LIUTOMETPUU
BBISIBIITH, YTO HU JieueHue F241A, vu neuenue PCO1 cymecTBeHHO He BiusieT Ha 3P ¢EeKTOpHbIE
CD4" T-knetku (@ur. 4e), Toraa Kak ypOBHH Treg KJIETOK CHMXKANUCH B PE3YJILTATE JIEUCHMS
PC61 (®wur. 4f). CnenoBaTenbHO, UCTOIIEHHE Treg KJIETOK KOPPETUPYET C MOTEPEH 3alHUThI OT
DAD, nabmomaemoii y F241A-o0paboTaHHBIX JKUBOTHBIX. J[JIsi TOro 49ToOBI yCTaHOBUTH
paznuune Mexay npupomHbIMH (nTweg) u UHAYLIUPYEMBIMH Treg (1Treg) KJI€TKAMH, aBTOPHI
HACTOSIIIETO M300peTeHus uccnenoBam Treg kieTku y [VIG- 1 @CBh-006paboTaHHbIX MbILIEH €
DAD nns ouenku skcnpeccun nTreg-cmeumduueckoro ¢akropa TtpaHckpumnuun Helios
(Thornton et al. J Immunol 2010, 184(7): 3433-3441). Ilpomudpepauns Trg KIETOK He

KoppenupoBana ¢ yeenndaenueM skcnpeccuu Helios (@ur. 10¢), 3TO CBUAETENBCTBYET O TOM, YTO
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IVIG (1 r/kr), koTOpBIH onpeneneHHO 3amumain Meimeid oT 9AD (®ur. 10 a u b), cnenupuaHo
unaynupyer CD4"CD25 Foxp3 "Helios™ unayumpyembie Treg (i Treg) KIETKH.

B coBokynHOCTH NOJyu€HHBIE PE3yJIbTaThl YKa3bIBAIOT HA TO, YTO cuanupoBaHHbiil IVIG, a
takxke F241A mpusomsar k aktuBaumy u nponupepaun Treg KIETOK, YTO BbI3BIBAET MOJABJICHUE
peaxuuii sddexTopabx CD4" T-KJIE€TOK U KIMHUYECKOTO 3a00neBanus npu DAD.

Ipumep 5. Penenropsr Fc Il tnna HeoOxomumbl s sFc-omocpenoBaHHON 3alUTBI OT

DAD

ITorpebnocts B mpucyrctBum peuentopos Fc II tuma SIGN-R1 u hDC-SIGN nns sFe-
UHIYLUUPOBAHHOIO IIONABJIEHUS BOCHAJEHHs WMHTEHCHBHO H3y4Yald TPUMEHUTENBHO K
3a001€BaHMSIM, OTIOCPEIOBAHHBIM ayTOAHTUTENAMU, U CTUMYJIALUH BeipaboTku MJI-33 (Anthony
et al. Nature 2011, 475(7354): 110-113). B 370l cBA3M aBTOPBI HACTOALIETO H300pETEHUs
uccienoBanu 3aBucuMocTh sFc-omocpenoBaHHON CTUMYNALUU Treg KJIETOK OT INPHUCYTCTBUS
peuenropa Fc II Tuna, SIGN-R1. DAD unaynuposanu y msimeit tuanu C57BL/6 nukoro tuma
win Meimeit muana SIGN-R17°, u 3atem mpimam seogunu IVIG (1 1/kr) uma ®CB B xauecTse
koHTponss. Hecmotpss Ha TO, uro IVIG 3ammman memmeit aukoro tuma or DAD, 3alIUTHBIN
a¢dexT ObUT 3HAYUTENBHO CHI)KEH Y Mblliei ¢ noaasieHHbIM reHoM SIGN-R1 (®wur. 5a). Oto

7 IVIG (1 r/kr) He 3amMUIIAET OT

coryacyercsi ¢ HaOmoaeHusiMy, uTo y Mbien auauu SIGN-R1
K/BxN-unayuupoBannoro aprpura (®@ur. 11a) wim MHAYLUUPOBAHHON aKTUBALMH Treg KJIETOK
(®@ur. 11b). Hanporus, ecnu ypoBau WJI-33 BOCCTaHABIUBAIM MyTeM BBEACHUS 3K30T€HHOTO
WMJI-33, mbimy auaua SIGN-R17° 6bimn wacTuuso 3amumensl or DAD (Pur. Sb), yro 6buI0
CBSI3aHO C yBeJMUYEHUEeM 4ucya Treg KIETOK (JaHHBIE HE MPUBEICHbI). AHAJIOTHYHBIM 00pa3oMm,
skcrnpeccust TpancreHa hDC-SIGN nononusier notepro SIGN-R1 (Anthony ef al. Nature 2011,
475(7354): 110-113) w nNpUBOOWT K CHIDKEHHIO KIMHMYECKUX OLEHOK JAD y MbIIeH,
nony4aBmux IVIG (1 r/kr) u F241A (0,033 r/kr) (®ur. 5 cu d).

Tpumep 6. NJI-33 siBasgercs BXKHEUINIUM MenuaTopoM SFC-MHOVIIMPOBAHHOW aKTHBALIUU

Treg KJIETOK

AxrtuBaiust FcyRIIB Ha s¢ddexropapx makpodarax mon neiictBueM cuaanpoBaHHOH Fc
CYIIECTBEHHO 3aBUCUT OT BbIpaboTku M cekperun amapmuna MJI-33 (Anthony ef al. Nature
2011, 475(7354): 110-113). bonee Toro, HEAaBHO MOJYYCHHbIE PE3YJbTATHI YKA3bIBAIOT HA TO,
yro MJI-33 cam no ceOe oka3bIBaeT MOJIOKUTENBHOE BIMSHAE HA CTUMYJIBILIHIO M AKTUBALHIO Treg
knetok (Turnquist et al. J Immunol 2011, 187(9): 4598-4610, u Matta et al. J Immunol 2014,
193(8): 4010-4020) 1 crmocoOCTBYET T€M CaMbIM MONABIEHUIO BOCTIAJICHHS B MBIIIUHOW MOJEIH
skcniepuMeHTanbHoro komuta (Schiering ef al. Nature 2014, 513(7519): 564-568). UrtoOsr
HCCIIeIOBaTh BO3MOKHOCTBH TOro, uto sFc-mHayumpoBanHasi BeipaboTka MJI-33 Takxke Moxer

CIIOCOOCTBOBaTh CTUMYJALUHN Treg KJIETOK, aBTOPbI HACTOSINEr0 H300peTeHus HaOIoain
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HauBHble CD4" T-kneTku, KOTOpble Bbimensmu y Mbhuel jguauun C57BL/6 mukoro Tuma, u
KyJIbTUBHPOBA/IU B TeUeHUE Tpex AHel B mpucytcTtsuu aHtutena k CD3, antutena k CD28 u
®PO-B, uTobs! ciermpuyHO HHAYIHPOBATh MU PepeHIHPOBKY Treg KiteTOK. KiteTkH ocTaBisiim
HeoOpaOoTtanHbiMU Wi obOpabareBanmm komOuHanmedn WJI-33 u  WJI-23. Pesynbrarsl
uccrenoBanys npoueHTHoro coxpepxkanusi CD4 Foxp3™ Trg KIETOK B KyJNbTypax METOIOM
NPOTOYHOM LIUTOMETPUU BBIABWIM, 4TO pobasneHne MJI-33 oka3plBao CHHEPIUYECKOE
neiicreue Ha auddepeHunpoBky Trg KIeTOK, a Takke Ha skcmpeccuro Foxp3 (Pur. 12), kax
panee coodmanock Schiering et al (Schiering ef al. Nature 2014, 513(7519): 564-568). [Tomumo
storo WJI-33 uanynuposan akruanuo peuentopa MJI-33, ST2, Ha Trg kierkax. Jlobasnenue
WNJI-23 k kyabrype Treg KieTok npenarcTeoBaio aeiicreuto MJI-33 (Pur. 12), sTo cornmacyercs ¢
TteM (axrom, uyto MJI-23 sBnsercs otpunarenpHbiM perynstopoM ST2 (Schiering ef al. Nature
2014, 513(7519): 564-568, u Izcue et al. Immunity 2008, 28(4): 559-570).

Jlanee aBTOpPbI HACTOSIIETO M300peTeHHs onpeaesiiy, BiuseT i BeeaeHne MJI-33 Ha Treg
KJIeTKH B ycioBusix in vivo. MJI-33 (0,5 mkr) BBomuiu mbimam juauu C57BL/6 nukoro Ttuma
€XKEHEBHO B TEYECHHUE 4eThbIpex AHEeH noapsa. Ha mATelil NeHb Cene3eHKU UCCIEeNOBaNIU IJIs
omnpeaeneHust Konuuecrsa Treg kieTok. Bpenenme WJI-33 mnpuBeno kK 3HAYUTEIBHOMY
YBEJIMUYEHNUIO KONMNYeCTBA Treg KJIETOK MO cpaBHeHHMIO ¢ PCH-00paboTaHHBIME KOHTPOJIbHBIMU
mbiamu (®ur. 6 a u b). hDC-SIGN™ MKM axtusupoBaiu ¢ ucnonb3opanuem OCB, IVIG uiu
HecuanupoBanHoi F241A, u skcnpeccuro MJI-33 usmepsinmu ¢ momoinsio komuectBeHHoM OT-
[P, nomyuyennsle pesynbrarsl BbisiBWAM, 4To IVIG u F241A ompeneneHHo MHIyLHMpOBaIu
skcnpeccuro MJI-33 DC-SIGN-3aBucumbiM  obpazom (@ur. 6c¢). Ilocne obpadborkn MKM
nepeHocwin MmbimaM Juaud CS7BL/6 nuxoro tuma. Uepes msATh AHEH MOCHe mepeHoca KIETOK
TONBKO MbIIH, KOTOpbie nonydanu IVIG- uin F241A-ctumynuposanasie hDC-SIGN™ MKM,
UMENN 3HAYUTENbHO OoJjiee BBICOKHE YPOBHH Trg kileTok (Pur. 6d u e). Dror ¢enorun
KOppeNupyeT ¢ TMOBbIIEHHOW 3kcmpeccueit peuenropos MJI-33, ST2, Ha yka3aHHBIX KJIETKax
(®@ur. 6d). ITomumo sToro neuenne IAD ¢ ucnonb3oBanuem MJI-33 npuBeno Kk 3HAYUTEITBHOMY
OCIa0NIEeHUI0 CHMNTOMOB DAD, KOTOpPO€ KOPPEIHPOBAJIO C YBEIUYEHHUEM KOJHYECTBA Treg
KJIETOK B IPCHUPYIOMUX JTuMparndeckux y3nax (Pur. 6 fu g).

ITockonpky ObuTO TpOmEeMOHCTpUpoBaHO, 4To aktuBanus FcyRIIB Ha s¢ddexropHbx
makpogarax TpeOyer npucytrctus 6asoduios (Anthony ef al. Nature 2011, 475(7354): 110-
113), aBTOpPBI HACTOALIETO M300PETEHHS TAKXKE MCCIIENOBAJIH, YUaCTBYIOT JH Oa3zoduibl B sFc-
OTMOCPEIOBAHHOM IMyTHU aKTHUBAIMU Treg kKieTok. Mpimu nonydamu ®Cb wmu IVIG (1 r/kr) u
ObuUTH UMMYHU3UpOBaHb! ChIBOPOTKOH K/BXN. Mpimu Takke nonydanu antuteno kK FceRI s
uCTOIIeHUs1 0a30(puioB mim aHTUTENO At KOHTpons uzotuna (Sokol ef al. Nat Immunol 2008,

9(3): 310-318). XoTs aBTOPBI HacTOSIIIETO M300peTeHus paHee nokasanu (Anthony ef al. Nature
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2011, 475(7354): 110-113), uro wucrtomenue Oazoduyo (Pur. 13a) Hapymano 3amHUTHOE
neiicteue IVIG B moxenu aprpura, naayuupoBanaoro K/BxN (@wur. 13b), cocobnocts IVIG
BbI3bIBaTh mposudeparuio Ty KieTOK He Obuta 3aTpoHyTa (Pur. 13¢). D10 ykaswpiBaeT Ha TO,
yro WNJI-33 HeoOxomum mist akTUBALNHU Treg KJIETOK, OMHAKO 0a30( bl HE MPUHUMAIOT YUACTHS
B 3TOM MyTH.

Ipumep 7. sFc/F241A axtuBupyer uHayuupyembie Tre KIETKH ¢ momormibio ocu WJI-

33/8T2

Jlns panpHeHero n3y4eHnus MeXxanu3Ma rnpojudepanny U akTUBaMU Treg KIETOK B OTBET
Ha sFc u cBszpiBanue ¢ FcR I Tuma, aBTopsl HACTOSIIIEro H300PETEHUs] COCPEIOTOUMITH Y CUJTHS
Ha BbuiCHeHHHM ponu peuenrtopa MJI-33, ST2. Kak HemaBHO cooOIIanoch, pe3yJbTaThl,
nosiydenHsle y K/BxN-uMMyHn3upoBanHbIx Mbiiel, koropeiM BBoauwi ®Ch nm IVIG (1 1/kr)
[0 OTAENbHOCTH HJIM B KOMOMHAaIMu ¢ Onokupyroumum aHtutenoM k ST2, BbusIBHIH, YTO
6nokupoBanue peuentopoB MJI-33 cHmwxkaer 3amurHbiii dddexr IVIG B monmenu aprpura,
WHIYLHPOBAHHOTO NepeHocoM chiBOpOTKH (Anthony ef al. Nature 2011, 475(7354): 110-113)
(®ur. 7a). HccnenoBaHue KoamdecTBa Trg KIETOK METOAOM IPOTOYHOH LIUTOMETPUH Y
YKa3aHHBIX MBbIIIeH BBIIBIIIM, YTO WHTHOMpPOBAaHME Mepenadyd CUrHajoB ¢ ydactuem HJI-33
Takke ycrpaHsiao mnpoiudepanuro Treg kietok (Pur. 7b). AHajJOru4yHble PeE3yJbTATHI
HaOmonamu B Mopenn DAD, B KOTOpoil TepaneBTudeckoe aeiicteue F241A (0,033 r/kr) Obuto
3HAYUTEJIPHO YMEHbIIEHO NyTeM OiokupoBanus perenropa MJI-33 (Dur. 7¢) ¢ conyTCTByOIMM
yMeHbLIeHneM nponudeparun Treg Ki1eToK (Pur. 7d).

Hakonern, 4To0bl yCTaHOBUTH OOIIHOCTh HaOmoneHui o BiusHuu SFC Ha 3aboseBanwis,
OMocpenoBaHHble  T-KJI€TKaMH,  aBTOPbl  HACTOSIIIErO0  W300pETeHUs  HMCIOJIb30BAIU
SKCTIEPUMEHTAIIBHYI0 MOJENIb KOJHWTAa MbIled W 00padaThlBajid MBILIEH €XKEHEOENbHO C
ucniosnbzoBanreM IVIG (1 r/kxr) mmm @CB B kauecTBe KOHTPOJIS, HAYMHAS Yepe3 UeThIpe HeAen
nocjie nepeHoca T-kJieTOK M 10 KOHL@A 3kcnepumMeHTa. IloTepro Macchl Tena HCIONB30Bald B
Ka4eCTBE MEPhl CTENEHH TSDKECTH 3a00JIeBaHUs, MPH 3TOM OBLIO YCTAHOBJIEHO, YTO BBEACHUE
IVIG obnanmano 3ammrHbiM paefictBueMm (Dur. 14 a, ¢ u d), U Takke COMPOBOXKAAIOCH
3HaYUTENbHBIM oborameHneM Trg kineTok (Pur. 14b), B To BpeMs kak ypoBeHb 3PPEKTOPHBIX
CD4" T-knerok ObUT COMOCTaBMM C TakOBbIM mjis rpynm, nonyuyasmux ®CB u IVIG. Ha
OCHOBaHUHU TOTO (pakTa, UTO AN MHAYKIMH OCTPOrO KOJHUTA AJONTHBHO NMEPEHOCHIIH TOJBKO
CD4°CD25" T-knetku, Trg KIeTKM Mbimiel, nponudepaiys KOTopbix Obuta BbizBana IVIG,
BO3HMKIN U3 nepudepudecknx CD4™ T-KI€TOK M, CIENOBATENbHO, MPEACTABISIOT COOO0M 1Treg
KJIETKH.

IlpuBenenHsle npuUMepbl W OMNMCAHUE IMPEANOYTUTENBHBIX BApUAHTOB pealu3alUu

HACTOSIIETO W300peTeHUsl CJenyeT pacCMaTPpUBaTh B KauyeCTBE WJUIOCTPATUBHBIX M HE
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OTPaHUYMBAIOIINX O0BEM HACTOSIIEro M300pEeTEeHUs], ONpeaeNeHHbI B popMyie n3o0peTeHus
Bce HY6J'II/IKaL[I/II/I, MNPOLUUTHUPOBAHHBIE B HACTOALIEM JOKYMCHTC, IOJHOCTBIO BKJIFOUCHBI B
HaCTOﬂH_II/II\/'I AOKYMEHT TOCPEACTBOM CCBLIKH. Cne,uyer INOHUMATb, YTO MHOT'OYHCJIICHHBIC
BAPUAHTBI U KOM6I/IHaL[I/II/I MMPU3HAKOB, H3JIOXKCHHBIC BbBILIEC, MOTYT 6bITb HUCIIOJB30BAaHbI 663
OTCTYIUIEHUS OT OObeMa HACTOSIIEro MU300peTeHHs], U3JIOKEHHOro B (opmylie U300peTeHus.
Takue BapuaHTBI HE PACCMATPUBAIOTCS] KAK OTCTYILICHUS] OT 00beMa HACTOSIIEro U300peTeHus],
U TIOZIPa3yMEBAETCs, YTO BCE TAKHE BAPUAHTHI BKIIOUEHBI B 00bEM HIDKECIEnyroImeld GopMyibl

n300peTeHus.

42



D®OPMYVYJIA U3OBPETEHUA
I. Criocob noseieHust ypoBHs peryaTOpHbIX T-kineTok (Treg) y cyOBeKTa, HYKAAOIIETOCs
B 3TOM, BKMouaromuid (1) BBeneHHe CyOBEeKTY 3((EKTHBHOTO KOJIWYECTBA BBIACICHHOTO
NoJIUTNenTHaa, coaepxainero oonacte Fe IgG, u (i1) onpenenenrne ypoBHS KIETOK Treg, IPUUEM
CYOBEKT CTpaJaeT BOCHIAIUTEIHHBIM 3a00JIEBAHUEM.
2. Crocob mo m. 1, oTinHYarOImMiicss TeM, YTO YKa3aHHOE BOCIMAJHUTENIbHOE 3a00JieBaHUE
npencTaBsieT COO0l ayTOMMMYy HHOE 3a00JIeBaHuUe.
3. Croco0 mo m. 2, OTNIMYAIOIIUNCA TeM, YTO yKa3aHHOE ayTOMMMYHHOE 3a00JieBaHUE
npencTaBisieT CO00H onocpenoBaHHoe T-KieTkaMu ayTOMMMYHHOE 3a00JIeBaHUe.
4, Croco0® mo m. 3, OTIMYAKOIIMICS TeM, YTO YKa3aHHOE OIrocpenoBaHHoe T-kieTkaMu
ayTOMMMYyHHOe 3a0o0jieBaHHe BBIOPAHO W3 TPYIIIBL, COCTOSIENW W3 PACCESTHHOTO CKJepo3a U
caxapHoro auabera tTuna I
5. Crnioco6 mo n. 1, oTuyaromuiics: Tem, 4To ykasaHHas obnacts Fc IgG mo menblieit mepe
Ha 95% unentuuna SEQ ID NO: 1.
6. Crocob6 mo m. 1, OTMMYAOIIMIACS TeM, YTO YKa3aHHbBIH BBIACJICHHBIH TMOJIUNEITH
CHOCOOEH CBSI3BIBATHCSI C 3aXBATHIBAKOLIMM MOJIEKYJY MEXKKJIETOYHOW aAre3ud IEHIPUTHBIX
kierok (JIK) 3 neunterpun (DC-SIGN), hFcyRITA wnu hFcyRIIB.
7. Crioco0 m. 6, OTIUYAOIIUICS TeM, YTO YKa3aHHbBIN BbIAEIEHHBIN MOJUIENTH] CIIOCOOEH
cBs3biBathea ¢ hFeyRITA mmu hFeyRIIB ¢ Kp, cocramsromeii 2x10° M wmm Himke (T.e., Ka,
cocraysromeit 5,0x10* M unu Beime).
8. Crnoco0 mo 1. 1, oTnmyaromumiicst TeM, 4To ykasaHHas oojactb IgG Fc mo menbinei mepe
Ha 95% ungentuuna SEQ ID NO: 2.
0. Croco0 nedeHUs OMOCPENOBAHHOTO T-KJIeTKaMu ayTOMMMYHHOTo 3a0oJieBaHus
cyObeKTa, HYKIAIOIIErocsi B 5TOM, BKIIOUAOIIHNK (1) BBeIEHHE CYOBEKTY TepaneBTHUECKH
3¢ EeKTUBHOrO KOJMYECTBA BBIACICHHOTO MOJUIENTHAA, coaepskamero obmacte Fe IgG, u (ii)
onpeaesieHNue YPOBHS KJIETOK Treg ¥ CyOBEKTA.
10. Criocob mo m. 9, OTIMYANOINUHACS TEM, YTO YKA3aHHOE OINOCpPENOBaHHOE T-KiieTKaMu
ayTOMMMYyHHOe 3a00JieBaHHe BBIOPAHO W3 TPYIIIBL, COCTOSIEW W3 PACCESTHHOTO CKJIepo3a U
caxapHoro auabdera Tuna L.
11. Croco0 mo 1. 9, oTmyarommiicst TeM, 4To ykasaHHasi oonacts Fc IgG mo menbInei Mepe
Ha 95% ungentuuHa nocaenosareabHOocTU SEQ ID NO: 1.
12. Crocod mo mn. 9, OTNUYAIOIIUICS TEM, YTO YKA3aHHBIN BBIIEICHHBIH TOJUMEITH]T

cniocobeH cBsazbiBaThest ¢ DC-SIGN, hFeyRITA wmu hFeyRIIB.



13. Croco0® mo m. 12, OTIUYAOIIUICS TeM, YTO YKa3aHHBIH BbIICICHHBIA MOJUMCTITH
criocoben csizbiBaThest ¢ hFCyRIIA umu hFcyRIIB ¢ Kp, cocrapnstomeii 2x10° M unu Huxke
(T.e., Ka, cocrapmnsromeii 5,0x10* M unu Beime).

14. Croco6 mo . 9, ornMuaromuiicss TeM, 9To ykasanHas obnacts IgG Fc mo mensiieit mepe

Ha 95% ungenTnuna SEQ ID NO: 2.
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A. KITACCU®UKALIUA TTPEIMETA U30BPETEHUS:
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b. OBJIACTE TTOMCKA:

[IpocMOTpEeHHAS JOKYMEHTALHA (CHCTEMA KiIaccu(puranuu u wHAeKCH MITK)
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DeKTPOHHAS 0a3a JAHHBIX, HCIOIb30BABIUASCS PH MOUCKE (HA3BAHUE OA3BI U, CCITH, BO3MOIKHO, HCIIOJIb3y CMBIC TOHCKOBBIC TCPMHHBI)

B. JOKYMEHTEHI, CYHUTAIOINUECS PEJIEBAHTHBIMI

my1a, SEQ ID NO:2

Kareropus* CCHUTKH Ha JOKYMEHTHI C YKA3aHHEM, IJIE 3TO BO3MO>KHO, PEJICBAHTHBIX YacTeH Otrocurcs K myHKTy No
X EPHREM Amal et al. Expansion of CD4+CD2+ regulatory T cells by intravenous immuno- 1-4
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I:I MOCJICAYOIMUE JOKYMCHTEI YKA3AHBI B PO JODKCHU U

* OcoOBIe KATCTOPHI CCBUIOMHBIX JOKYMCHTOB:

«A» - DOKYMCHT, OLPCICIHIFOIIUA OOIIHH YPOBCHD TCXHHKH

«D» - DOKYMEHT, IIPUBCACHHBIN B €BPA3HICKON 3aABKE

«E» - Gomee paHHMIT JOKYMCHT, HO OIMYOJIHMKOBAHHBIA HA JATY IIOJAYH

eBpa3miicKoil 3aABKY M IIOCTE HES

«O» - MOKYMEHT, OTHOCSINUHCSA K YCTHOMY PACKPBITHIO, SKCIIOHHPO-
BAHHIO B T.1.

"P" - IOKYMEHT, OIlyOJIMKOBAHHEIN IO JATHI IIOJAYH ¢BPa3HiiCKON
3a4BKH, HO IIOCJIC AATHI HCIPALIMBACMOTO IIPHOpHATCTA”
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cTH
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TaMH TOII Jke KaTerOpHK
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