IPOTUBOOIYXOJEBASI BAKIIUHA, CIIOCOB NOJNYYEHUA
IPOTHUBOONYXOJIEBOH BAKIIMHBI U CIIOCOB INTPOBEJAEHU I
MPOTHUBOOIIYXOJEBO HUMMYHOTEPATINHA

MIIK-8 A61P35/00; CO7K1/02

Ipynma wu300peTeHHil OTHOCHTCS K MEJUIMHCKHM TEXHOJOTHAM, a HMCHHO,
MMMYHOTEpAIMK OHKOJIOTHYECKHX OONBHBIX, M MOXET OBITh HCIOJIB30BAHA B MEIMUMHE UL
TepaIiu OHKOJIOTHYECKHX 3a00NeBaHui B TPOGUIAKTHKH HX PEIHIHBOB.

OrpaHHUYeHHEE BO3MOXHOCTH JIEYeHHUs OITyXOJIEBBIX 3200/ IeBaHUH METONaMH XUPYPIUH,
XUMHOTEPAlMH ¥ JIYYEBOH Tepamuy JeJal0T aKTyalbHBIM MOMCK HOBBIX CIIOCOOOB JIEUCHHS
OHKOJIOTHYECKUX OOJBHHIX. B 4YacTHOCTH, MNEPCHEKTUBHBEIM CUHTAETCS PAa3BHTHE METONOB
HMMMyHOTEpAallM{,  [OPHHIMI  JEHCTBHS  KOTOpPOH  OCHOBRIBACTCH ~ Ha  YCHJICHHMH
IIPOTHBOOIYXOJIEBOH 3aIIUTH], 3aJI0)KEHHON B UMMYHHTETE YCIIOBEKA.

OmzanM w3 3(QQEeKTHBHBIX CIOCOOOB HMMYyHOTEpalmuM CUHTACTCA  BaKlWHALMA,
3 (HEKTUBHOCTH KOTOPOH 3aBHUCHT OT CHJIBI HMMYHHOTO OTBETa, BBI3BAHHOIO OIyXOJIEBBIMH
AHTUreHaMH, MO0 BXOSIHMMHE B COCTAB BaKUUHEL, TU00 TPeOYIOMMXCSA HA pa3HYHbIX CTAlHsIX
YIX IIPOU3BOJACTBA (HAIIPUMED, BaKIMHBI HA OCHOBE AHTHUAXOTHIIMIECKHX aHTHUTEN, ACHAPHTHBIX
KIeTOK # T.1.). TakuM o6pa3oM, TOMyYeHHE ONYXOJIEBEHIX aHTHIEHOB SBISETCS HEOOXOMHMBIM

YCJIOBHEM CO3JIaHUA NMPOTHBOOITYXOJICBBIX BAaKIIUH.

M3BecTHHI pa3auyHBIE CIIOCOOH! NOIYYEHHs IPOTHBOOMYX0JIEBOH BaKIHHEI.

HekoTOpEle BAaKIMHBI H3TOTABIMBAIOT Ha OCHOBE OTHENBHBIX AHTHIECHOB ONyXONEBOH
xietkd (panee OK) — menTuaoB, 6€JIKOB TEIIOBOTO IIOKA, MOJIMCAXapuI0B U IPYTHX BEIICCTB.
B 9acTHOCTH, HM3BECTEH CHOCO0 IIOJIYYeHHs HENTHUAHBIX OIYXOJEBHIX AHTHICHOB IIyTEM HX
cHHTe3a. TaK BaKIMHA, COCTOSINAS M3 CHHTE3MPOBAHHOIO MENTHIA JUTMHOK B 9 aMUHOKHCIOT
oKa3ajla XOPOIIXe pe3y/bTaThl NP KIMHHYECKUX HCIBITAHHAX HA MALMEHTaX ¢ MHETOMIHOH
netixemueit (Williams R., “Harnessing the Immune System: The Promise and Potential of Cancer
Vaccines”, OncoLog, 2005, v.50, Ne4).  Jlpyrue nentuisl IOKa3ald HEOAHO3HAYHBIC
pesynsTatel. K npumepy, mentua us Genka gpl00 noxasaBuminmit XOpOIIME NMPEABAPUTENIBHEIC
pe3yiIbTaThl, HE CMOT BBI3BaTh [JOCTATOYHOTO HMMMYHHOIO OTBETa, YTOOBI HPOTHBOCTOATH
pa3BuTHIO omyxoiu y nauuentoB (Yu Z., Restifo N. P., "Cancer Vaccines: Progress Reveals
New Complexities" J. Clin. Invest , 2002, v.110, 289-294).

M3BecTeH crnoco® HMCHONB30BAHMS B KAYECTBE AHTHICHOB, BHI3BIBAIOIIMX HMMYHHBIH

OTBET, YITI€BOAHBIX GHTUICHOB OIIyXOJIH. OnHako, G(I)q)CKTI/IBHOCTB HOIIO6HBIX AHTHTeHOB OBLIa



IOKA3aHa TONBKO IIPH OZHHOYHBIX ONMYXOJNEBBIX KIETKax M paHHHMX MertacTasax (Franco A.,
“CTL-Based cancer Preventive/Therapeutic Vaccines for Carcinomas: Role of Tumour-
Associated Carbohydrate Antigens”, Scand. J. Immunol., 2005, v.61, 391-397).

CrneayeT OTMETHTb, YTO BAKIMHBI OCHOBAHHEIE HA ONPEACICHHBIX AHTATEHAX HUMCIOT
CYIIECTBEHHBIH Henoctatok. IloMuMo Toro, yro OK xapakTepH3yIOTCS MHOXKECTBEHHOCTBIO
CBOMX AHTHUTEHOB, MOBHIIIEHHAS X MYTAIMOHHOCTb M IIOCTOSHHO JEHCTBYIOIIMA B OPraHM3Me
MEXaHH3M 0TOOpa KJIETOK NIPUBOJAT K IOSBJIECHHIO HOBBHIX M H3MEHEHHIO YX€ CYIECTBYIOIIMX
anTHrenoB OK. TakuM 06pa3oM O4eBH/IHO IPEUMYIIECTBO HCIIONB30BAHH ayTOBAKIHH (BaKIMH
ga ocuoBe OK caMoro maideHTa), KOTOphle COAEPKAT BECh CIIEKTP AaHTUI'€HOB, IIPOTHB KOTOPBIX
BHI3LIBAETCH MMMYHHBIH OTBET, B TOM 4HC/IE HMHAMBHIAyalbHBIE H CTATHOCHELH(HYCCKHE
AHTHTEHB], OTIMYAOIIHE Pa3BUTHE OMYXOJIEBOr0 IPOIEcca y KOHKPETHOTO BOJIBHOTO.

U3BecTeH crocob IOJIydeHHs aHTHIeHOB OMYXOJIH Ha OCHOBE 9K30COM. DK30COMBI - 3TO
HAaHOMETPOBEIE MEMOpPAHHbIE BE3HKYJIEl, CEKPETUPYEMbIC MHOTHMH THITAMH KJIETOK, B TOM THCIIE
OmyXOJeBEIMM KieTKamu (cM., Hampumep, Wolfers J. et al., “Tumor-derived exosomes are a
source of shared tumor rejection antigens for CTL cross-priming”. Nat. Med., 2001, v.7, 297-
303), T u B mumdponuramu (“B lymphocytes secrete antigen-presenting vesicles™. J. Exp. Med.,
1996, v.183, 1161-1172) u nmemnputHeiMu KieTkamu (Zitvogel L. et al., “Eradication of
established murine tumors using a novel cell-free vaccine: dendritic cell-derived exosomes”.
Nature Med., 1998, v.4, 594-600).

HemocTaTKoM yKa3aHHOTO cI0co6a SIBISIeTCS HEBEHICOKHH yPOBEHB OOOTaleHHs 9K30COM
MOBEPXHOCTHEIMH  GeNKaMy,  SBISIOMHMMHCS — TOTCHUHANBHBIMM  QHTHICHAMM  JUIA
MMMYHOTepanuu. M3BeCTHO, 9TO 3K30COMBI COAEPXAT B OCHOBHOM I[UTO30JIbHBIC OEIKH H Oenku
SHIOCOMATBHBIX KOMITAPTAMEHTOB (CM., HanpuMep, cTatbio “Exosomes: composition, biogenesis
and function”, Reviews Immunology, 2002, v.2, 569-579). BTOpsIM H3BECTHBIM HEIOCTATKOM
crioco6a ABISETCS NMPOJOIDKUTENBHOE BPeMsl HAKOIUIEHHs 9K30COM, YTO TpeGyeT HaXOXACHHS
OK B pocToBOM cpeme W BedeT K HEOOXOAMMOCTH OYHMINATh IOIYYEHHBIE AHTHICHBI OT
KOMITOHEHTOB POCTOBOM CPEBI.

M3BecTeH cnocob MONyYeHHs MPOTHBOOMYXOJEBOH BaKLHMHBI, KOTOPBIH OCHOBAH HA
BBEEHMH B OPraHH3M BMECTO aHTUreHOB omyxomd komupylome# ux JHK. Amnrturen-
npejcTapsiomue kietkd mornomaioT JHK, mpoayumpyroT omyxosneBHIH aHTHIEH W 3aTeM
TIIPeNCTABIAIOT €ro Ha KIETOYHOH MOBEPXHOCTH B KOMIUIEKCE C TIJIABHBIM KOMIUIEKCOM
FMCTOCOBMECTHMOCTH, YK€ CIIOCOOHBIM aKTUBHpOBaTh muToTOKcHueckne T numpormrel. Taxk,
XOpOIIMe pe3yibTarTsl ObUIM HONy4eHHl HA MOJENAX JKMBOTHBIX, HCIOJIB3YS BaKIMHbI
OCHOBAHHBIC Ha BHPYCHBIX BekTOopax (cM. Gonee mompoGHO, HampuMep, Yu Z., Restifo N. P.,

"Cancer Vaccines: Progress Reveals New Complexities” J. Clin. Invest, 2002, v.110, 289-294).



HeocTaTKOM yKa3aHHOTO CII0co0a SBISeTCs BRI3bIBacMas PeaKius HIMMYHHOH CHCTEMBI
Ha CaMi BHPYCHBIE BEKTODSI, YTO NPHBOIMT K OTCYTCTBHIO SBHO IIOJIOXHTEIbHBIX pe3yIbTaTOB
IPOTHBOOITYXOJIEBOH BaKIHHALUH Ha JTIOASX.

UsBecteH croco0 MONy4eHHs MPOTHBOOIYXOJEBOH BaKIHMHBI, KOTOPHIH HpeAnojaraet
HCIIONB30BaHME B KAueCTBE aHTHIE€HOB IIEJIBIX OIYXOJEBBIX KJIETOK KaK OT CaMOro IMaImHCHTa
(ayTOBAaKIMHEI), TaK W JPYTMX IalMeHTOB (aUIOBaKUWHBEI). KieTku MpeaBapHTeIbHO
MHAKTHBUPYIOT HMOHHM3HPYIOIIMM H3dydeHHeM. [IpeumyinecTBOM AaHHBIX BAaKIUH SBIICTCA
OTCYTCTBHE HEOOXOAUMOCTH HJIEHTH(HKAIMA W BBIICTICHAS KOHKPETHBIX AHTHICHOB. Tak
kneTkd, cmemansple ¢ BCXK B kadectBe ajbloBaHTa, OBUIM HCHOJIB30BaHBl IMIPOTHB
KOJIOPEKTATBHOTO PaKa, MEJaHOMBI U KapLUHHOMSI ToukH (cM. Armstrong A.C., Eaton D., Ewing
J.C., "Cellular Immunotherapy for Cancer", Brit. Med. J., 2001, v. 3323, 1289-1293).

HenmocraTkaMH — YKa3aHHOro Crmoco0a  SBISIOTCS  HEOOXOAMMOCTh  MHAKTHBAILMH
OIYXOIEBBIX KJIETOK M IUIOXas IIPUIOAHOCTH AHTHICHOB, PACIOJNIOXEHHBIX Ha IOBCPXHOCTH
[ENEIX  ONMyXOJEBHIX  KJIETOK, JUIi  (QarOUUTHpOBaHMsS M INPOLECCHHIa  AHTHICH-
HPEACTABIISIONIAMM KICTKaMH.

U3z matenta CIIIA US 6039941 (MIIK C12N15/09, A61K31/00, omy6xa. 21.03.2000)
W3BECTeH CIOCOG MONMyYeHHs IIPOTHBOONyxoneBoit Bakimuusl u3 OK ¢ MOBBIICHHOM
MMMYHOT€HHOCTHIO, TONYYEHHOH IyTeM BBEJEHHS TeHHO-HHKEHEDHBIM CIIOCOOOM TIEHOB,
KOHUPYIOIIMX TIOBEPXHOCTHHIE GEJIKH ¢ IMMYHOCTHMYJIUPYIOIIeH aKTHBHOCTBIO.

HepocTaTkaMu — yKa3aHHOro — cmocofa  SBISIIOTCS,  BO-HEPBBIX, HEOOXOAUMOCTH
MHAKTHBAIMH OIYXOJIEBHIX KJIETOK, BO-BTOPHIX, AHTHI€HBI HA IIOBEPXHOCTH OIYXOJIEBBIX KIIECTOK
IJIOXO HPHrOAHBI Ul (arOUUTHUPOBAHMS H MPOIECCHHIra aHTUTCH-IIPEICTABIIAIOMINMH
KIIETKaMH.

U3 mexayHapoanoi 3assku W002053176 (MITK A61K39/00; C12N5/06; A61K39/00;
C12N5/06 ony6n. 11.07.2002) u3BecTeH crnocob monydeHHs MPOTUBOOIYXOJIEBOH BaKIMHBI HA
ocHoBe u3atoB KynbTuBapoBaHHEIX OK. IIpeMMymecTBOM 3THX BaKIMH SBISETCSA TO, YTO OHH
He TpeOYIOT WHAKTHBANMH OOJNydeHMeM, a Je3arperMpoBaHHBIE AHTHIEHBI KICTOK Ooree
npurogusl, Hexenu wuHTakTHRle OK, jans ¢aronurtipoBaHds M IPOIECCHHIAa AHTHUICH-
NPECTABIAIONIAM KJIETKAMH, 4TO MOXET IPUBOAMTH K Ooiiee BBIPAKEHHOMY HMMYHHOMY
OTBETY.

HeocTaTkoM yKa3aHHOTO crocofa sBIsETCs TO, YTO OCHOBHYIO Maccy smsata OK
COCTABIIAIOT BHYTPUKIIETOYHEIE OE/IKM, U BBI3bIBACMBI Ha HUX MMMYHHBIH OTBET He oOmajaet
IIPOTHBOONYXONEBOM AKTMBHOCTBIO, T.K BHYTPHKJIETOYHBIE OENKH OIyXONEBBIX KIETOK

HEQOCTYITHBI AJIA PIMMyHHOfI CHUCTCMBI.



Hambosee 6IM3KHM aHATOrOM 3asBJIEHHOTO cmocoba SBIAETCS CHOCO0 MOMyYeHHS
IIPOTHBOOIYXOJIEBOH BakUMHEI, packpThii B matente CILHA US 5993829 (MIIK A61P 35/00,
C07K14/47, omy6mn. 30.11.1999). AHanormysele CrmocoObl, BKIJIIOYAIOMHUE KyIbTHBHPOBAHHE
OIIYXOJIEBBIX KJIETOK C BHIIEJICHAEM HX IIOBEPXHOCTHBIX aHTUTEHOB, TAKKE ONUCAHBL B TATEHTAX
US 6338853 (MITK A61P 35/00, C07K14/47, omy6x. 15.01.2002), US 5030621 (omy6u1.
09.07.1991), US 5635188 (omy6u. 3.06.1997).

W3BecTHBI cmoco0 TMpeaycMaTpHBaeT KyJIbTHBHPOBAHHE OIIYXOJICBBIX KIETOK B
Ge3CHIBOPOTOYHOM POCTOBOM cpeie M BBUIEIEHME M3 POCTOBOM Cpelbl  KJIETOYHBIX
IOBEPXHOCTHBIX AHTHICHOB, KOTOpPBIE OIYXOJIEBbE KICTKH TEPAIOT B IIpOUECce CBOCTO
KynbTHBUpOBaHuUs. Ilocine OYHCTKH COOpaHHBIE aHTHIEHbl HCIONB3YIOT B KaUeCTBC aHTHUICHOB
IIPOTHBOOMYXONEBON BakIMHEL. IIpeMMyIIECTBOM MOAOOHBIX BaKIMH SABJISETCS BHICOKOE
COZlepKaHHe OMYXOJEBBIX AHTHIE€HOB C NIOBEPXHOCTU KIIETOK, KOTOPBIE ABJIAIOTCS AOCTYIHBIMH
(He CIIpATaHBl BHYTPH KJICTKH) 1S IeHCTBUS. MMMYHHOH CHCTEMEL.

HenoctaTkamMu n3BECTHOTO crrocoba SBJISIOTCA:

HU3KAs. NPOOYKMUGHOCMb TIONMydYeHHs. aHTHTEHOB BBHJY CIIOHTaHHOH, 0e3 Kakux mbo

BO3/IeHCTBUIA, moTepH UX KybTHBHpyeMbiMu OK.

- MONy4eHHE MAMEPUANd C HUSKUM COOEPICAHUEM Yeneeozo NpooyKma (aHTHT€HOB) H
GONMBIIMM KOJIMYECTBOM IpHMeceii, BCIEACTBUE TOrO, YTO TPOLECC HAKOIUICHHS AHTUICHOB
TpeycMaTpUBacT MHOTOYAacOByIo unkybayuro OK 6 pocmosoti cpede (manpumep,
HHKYOaIsi B Te4eHUe 3 4acoB B cpele RPMI-1640 omnucana B marenre US 6338853), 4ro
NoApa3yMeBaeT IIONAJAaHME AHTHTEHOB B POCTOBYIO Cpely, Comepxalyro Ooinee 40
KOMIIOHEHTOB (AMHHOKHCIIOTH, COJH, Oydep, BHTAMHHEI, IJIIOKO3a W T.J.), @ TaK JKe
OpolyKTHl MeTafonm3Ma M Jpyrme BemecTsa, Boigensemple OK B mpouecce
KyJIbTHBUPOBAHHUS.

- GHaNU3 COCMABA NOAYYAEMOll CMeCu anmuzeHos mpebyem npeo6apumenbHou OYUCMKU
npemnapara OT KOMIIOHEHTOB POCTOBOH CpPeJIbl ¥ IPOJYKTOB XU3HEAESTEILHOCTH KIIETOK.

- nonyyeHue Heobx00uMot 0I5l 6AKYUHAYUYU 0036l AHMUZEHO8 NOOpA3yMesaem PASMHONCEHUE
OK npodonsicumensHvimM KylbmueuposaHueM, 910 BeleT K HCKOKEHHIO COCTaBa [ojly4aeMoH
AQHTUTCHHOM CMECH M CHIDKEHUIO 3¢ (eKTUBHOCTH BaKIUHAIMH.

- IOCTATOYHOE IS BAKIIMHALMHA KOJHYECTBO AHTHICHOB [0 U3BECTHOMY CIIOCOOY MOTYT OBITH
TNOJTyYeHbl TOJBKO B IpoLecce KyIbTHBUPOBAHHs OMYXOJIEBBIX KIETOK, T.€. NOLyYeHue
aHMUZEH08 U3 U3ONUPOBAHNBIX (6€3 KyNbMuUSUpOGAHUs) KIemoK ho OAaHHOMY Chocoby
HeB803MOJICHO.

- @bICOKASL CMOUMOCHb 6AKYUHbI, KOTOPasl OIIpeAessieTCs AIUTENbHOCTEIO KYJIbTHBHPOBAHMSA

OK u HaH4YHEM CTaIUV OYHUCTKH NOBEPXHOCTHBIX OMYXOJEBLIX aHTHICHOB.



M3BecTHBI TaKKe pa3jIMYHBIE MPOTHBOOIYXOJIEBHIE BaKIMHBI HAa OCHOBE CMECH
OTHENBHEIX aHTHI'€HOB, aHTUTEHOB U Pa3JIMYHBIX HMMYHOCTHMYJIMPYIOIIUX BEILIECTB.

W3 mexaynapoanoit 3assku WO02004012685 (MIIK A61K39/00, ony6n. 12.02.2004)
H3BECTHA MTPOTHBOOIYXOJI€Bass BaKIIMHA HAa OCHOBE IIOBEPXHOCTHBIX ONYXOJIEBBHIX a@HTUTECHOB
TepsieMBIX KJIETKOM B IIpolecce KyJbTHBUPOBAaHUsS. V3roTtoBiieHME W3BECTHOM BaKIMHBI
HOApa3syMeBaeT BO3MOXXHOCTh YCKOPEHHs Ipolecca BBIACTICHHS KJIETKaMH AaHTHIE€HOB B
POCTOBYIO Cpeldy pa3iMYHEIMH BO3AEHCTBHSAMM, 4UYTO MOJXET HECKOJIBKO IOBBICHTh
3¢ }eKTHBHOCTh cO3AaHUsA BaKUMHBL. OJHAKO NAHHOHW BaKIMHE TaK JX€ MPUCYIIH HETOCTATKH

BAaKIIMH, [TOTy4aeMble pH KynbTuBUpoBaHnr OK B 6€3cHIBOPOTOYHON POCTOBOH Cpele.

HamnGosree GNHM3KHM aHAIOrOM 3asBJICHHOM IPOTHBOONYXOJIEBOH BaKIMHBI SBIISETCS
BaKIMHA Ha OCHOBE ITOBEPXHOCTHEIX OIYXOJEBHIX aHTHI'€HOB, packphiTas B mateHTe CIIIA US
5993829 (MIIK A61P 35/00, CO7K14/47, ony6n. 30.11.1999). AHamoruuHele BaKIMHEI TAKKE
onucann B matenrax US 6338853 (MIIK A61P 35/00, CO7K14/47, ony6xa. 15.01.2002), US
5030621 (omy6n. 09.07.1991), US 5635188 (omy6n. 3.06.1997). OCHOBHBIM HENOCTATKOM
U3BECTHOM BaKIIMHHI SIBJISIETCS €€ BHICOKAsk CTOMMOCTD, KOTOpas ONpeaeseTcs JUIUTENbHOCTHIO

KYJIbTUBHPOBAHHUS OK u HaTMYHEM CTaJHH OYHCTKH AHTHUI'CHOB, KaK YXKC 30 (6) YKa3aHO BEHIIIC.

M3BecTHBI  Takke  pas3iHYHBlE  CIOCOOBI  NPOBEACHHS  IPOTHBOOIYXOJEBOH
UMMYHOTEpAH.

H3BecTHEI CIoco0HI IIPOBEIEHUS HPOTUBOOILYXOJIEBOH HMMYHOTEpaIul
MOHOBAJICHTHBIMM BaKL[MHAaMH, BKJIIOYAIOIIME BBEACHHE B OpPraHUu3M  ONpPEUENICHHBIX
OIlyXOJIEBBIX aHTHTeHOB. K HHUM, Hampumep, OTHOCSATCS BakIMHBI Ha OCHOBE CHHTETHYECKHX
HENTHIOB, OEJIKOB TEILTOBOIO LIOKA, IMOJIMCAXapHAOB M JPYTUX BEIIECTB. YKa3aHHHIE CIIOCOOBI
pacKpHITHI, B 4YacTHOCTH, B marteHTax WO02005083074 (MIIK A61K31/7088; A61P35/00;
C07K7/06, onmy6n. 09.09.2005) u RU2271831 (A61K39/385; A61K39/39; A61K51/00, omy61.
20.03.2006).

HenocratkoM yka3aHHBIX criocOOOB HMMYHOTEpAINUH SBIsieTcs cyiabasi Creu(puIHOCT
[IOJIy4aeMOro IIPOTHBOOIYXOJIEBOTO UMMYHHTETA, BBUAY TOTO, YTO ONpENEICHHBIE AHTUTCHBI
HE SBIAIOTCS CHEIUGUYHBIME JUIS OIMYXOJH KOHKPETHOro GOJBHOIO, TaK Kak ObUIH BBHISBJICHE
CTaTUCTUYECKU B OIYXOJISIX OIpeIeJIEHHOTO BUA.

N3pecteH criocob npoBeaeHHs IPOTUBOOIYXO0NIEBOI Tepanuy, BKIIOYAIOIUi BBeIeHHE B
OpraHu3M LENBIX WHAKTUBUPOBAHHBIX OMYXOJEBBIX KIETOK, & TAaKXe LENBIX OIYXOJIEBBIX
KJIE€TOK C TOBBIIIEHHOH HMMYHOT€HHOCTBIO (cM., Hampumep, mateHt US 6039941, MIIK

C12N15/09, A61K31/00, omy61. 21.03.2000).



HeocTaTKOM YKa3aHHOTO cIoco0a HMMYHOTEpANMK SBJISAETCS cladas cnenupuIHOCTD
IIOJIy9aeMOTO NPOTHBOOIYXONEBOTO HMMMYHHOTO OTBETa, BBHJAY TOrO, 4TO AHTHICHBI Ha
[IOBEPXHOCTH LEJbIX OMYXOJIEBBIX KIETOK MAJI0 TIPHTOJHBI UL (darouuTHPOBaHUA H
TOCHE/TyIOIEro MPOUECCHHTa AHTHIeH-IPeCTaBIIOMEMH KieTKaMu. Takke TaHHBIH crocod
OAPa3yMeBAET PA3MHOXEHHE KIETOK in Vitro JUIA NOCTHXKEHMS HEOOXOIMMOH /U BaKUMHALMY
03Bl QHTHIE€HA, YTO BEJET K H3MEHEHMIO AHTHIEHHOIO COCTaBa OIYXOJEBHIX KJIETOK H
CHIKEHHIO 3P PEeKTUBHOCTH HMMYHOTEPAIINH.

U3 mexayHapoasoi 3asekun W002053176 (MITIK A61K39/00; C12N5/06; A61K39/00;
C12N5/06, omy6a. 11.07.2002) wu3BecTeH cmoco6 MpOBEICHHUS IIPOTHBOOIYXOJIEBOA
MMMYHOTEpAlKy, BKJIIOYAIONMIA BBEJEHHWE B OpraHH3M KJIETOYHBIX JIM3ATOB ONYXOJNICBBIX
KJIETOK.

Hea0cTaTKOM YKa3aHHOTO Crocofa BakUMHALMHE sBIseTcs crabas CHenu@HuIHOCTD
IIOJIY4AEMOTO MPOTHBOONYXOJIEBOrO HMMyHHTeTa. B JaHHOM Cilydae BaKIMHA [OMHMO
IOBEPXHOCTHEIX AHTHTEHOB OIIYXOJH, OTBEYAIOMMX 3a CHEUU(UIHOCTH HMMYHHOIO OTBETa,
CONEPXHUT BHYTPHUKIETOUHBIE GEJIKH, COCTABIAONIME OCHOBHYIO 4acTh ju3ara. Takum obpazom,
MPOMCXOAUT ~ MMMyHHM3alMs K  Macce  OauiacTHeix — OenkoB M “pa3MBIBaHHE”
omyxolecnenugUIHOCTH MMMYHHOTO oTBeTa. Taike JaHHBIA CIOCOO MOAPa3yMeBacT
Pa3sMHOXKEHHE KJIETOK in Vitro JUIA JOCTHKEHHS HEOOXOAUMOH JUIS BaKUMHALMHA 03Bl aHTHICHA,
YyTO BeAeT K HM3MEHEHHIO aHTHIEHHOTO COCTaBa OIYXOJIEBBIX KIETOK M, KaK CICICTBHE,
CHIDKEHHIO 3G (EeKTHBHOCTH HMMYHOTEPAITHH.

H3BecTHBI crIocoOBl Ha OCHOBE KOMOMHAIIMM OTIEJIBHBIX OIYXOJICBHIX aHTUTCHOB, a Tak
K€ aHTUTEHOB M PAa3JIMIHOrO poJa HMMYHOCTHMYJIITOPOB.

Haub6onee GIM3KAM aHAIOTOM 3asABIEHHOTO Crocofa MpOoBeAEHHs MPOTHBOOIIYXOJIEBOH
MMMYHOTEpAMHH, sBNseTcs cnocod, packpsitkid B matente CIIA US 5993829 (MIIK A61P
35/00, CO7K14/47, ony6n. 30.11.1999). Ananornussle cnocoObl TAaKKe OMHUCAHEI B IaTEHTax
US 6338853 (MIIK A61P 35/00, CO7K14/47, omy6m. 15.01.2002), US 5030621 (omy6u1.
09.07.1991), US 5635188 (omy6mn. 3.06.1997), W02004012685 (MIIK A61K39/00, omy6uI.
12.02.2004). Crioco6 BKIIOYAaeT BBEJEHHE B OPTaHH3M IALMEHTA BAKLMHBI, MOTYYCHHOH H3
CMeCH aHTHIEHOB, NIPEICTABISIOMHUX coG0l (parMeHTH IIOBEPXHOCTHBIX OEJIKOB OIYXONEBBIX
KJIETOK CIIOHTAHHO TOTEPSIHHEIX KJIETKOH B mpoliecce KyJIbTHBHPOBaHUsS B G€3CHIBOPOTOTHOH
pPOCTOBOH cpefe.

K HeIOCTaTKOM M3BECTHOIO CHocoba MOXHO OTHEeCTH clabylo crenubuyHOCTh
IIOYYaeMOro  TIPOTMBOOMYXONEBOTO  MMMYyHuTeTa.  JIaHHBIA crocob  moJipa3yMeBaeT
MCIIONB30BAHKE TPOJODKUTENBHO KynbTHBHPYyeMbiX OK, 4TO NPHBOIMT K HM3MEHCHHIO HX

AHTUIEHHOTO COCTaBa M CHIDKEHHIO 3(P(GEKTHBHOCTH BaKIMHEL BTOpoW HEAOCTaToK - 3TO
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OTHOCHUTEJIPHO BBICOKAasi CTOMMOCTEH crocoba, ompezessieMas BpeMEHEM KYyJIbTHBHPOBAHHUSA
KJIETOK M HEeOOXOOUMOCTHIO OUHCTKH IIOJIy4aeMBIX AHTHI€HOB OT KOMIIOHEHTOB PpOCTOBOH
Cpexsl.

Texnnueckuii pe3yabTaT, JOCTHraeMbli MpH HCHONB30BAHMM IATEHTYEMOH I'DyIIbI
U300peTeHuH, 3aKiiovaeTcsl B MOBBILEHHMH 3(Q(EKTHUBHOCTH JIEYEHHUS OHKOJIOTHYECKUX
3ab0eBaHMi 3a CYET YCHIICHHUS IPOTHBOOMYXOJIEBOTO HMMYHHOTO OTBETA.

JlaHHBIH ~ TeXHHWYeCKHH  pe3ynpraT  oOecneddBaeTcsi  NPH  HMCIHOJIB30BAHUHM
IPOTHBOOITYXOJIEBOH BaKI[MHE HA OCHOBE MOBEPXHOCTHHIX OIMYXOJIEBHIX aHTHUIE€HOB. COIJIacCHO
HaCTOSIEMY H300PETEHHIO BaKIIHHA COACPKUT CMECHh MOBEPXHOCTHHIX OIYXOJIEBHIX aHTHTEHOB,
IpEACTaBISIOMUX co0OH aKKyMyJIHpPOBAaHHBIE MENTHIB W3 MOBEPXHOCTHHIX OEIKOB >KHUBBIX
OITyXOJIEBBIX KJIETOK, IOJIYYEHHBIX IEPUOJHMYECKAM M BHUTAJIBHBIM JUIS KJIIETOK BO3JEHCTBHEM
IIPOTea3bl Ha IEPBUYHYIO KYJIBTYPY XKHBBIX OITYXOJIEBBIX KJIETOK.

B npeanoututensHOM BapHaHTE pealn3allid H300peTeHUs NPOTUBOOIIYX0JIEBas BaKI[MHA

MOXET OBITh NOJIy4€Ha IIpH BO3ACHCTBHH TPHIICHHA, Bbl6paHHOFO B KaQ4CCTBEC IMNPOTCA3HkI.

VYKa3zaHHBI TEXHHYECKMH pe3ynbTaT JOCTHraercs TaKKe INpH pealu3aluu crocoba
IIOJTyYE€HHUsI IPOTHBOOIYXOJIEBOM BaKHHHBI, BKJIIOYAIOIMIETO KyJIbTUBUPOBAHHE OIIyXOJIEBBIX
KIETOK C BBIIEJICHHEM IIOBEPXHOCTHBIX OIYXONEBBIX aHTUreHoB. COIJIaCHO HacTOSIIEMY
N300pETEHHIO MPEABAPUTENHHO OTMBITYIO OT POCTOBOM Cpelibl HEPBHYHYIO KYJIBTYPY JKHBBIX
OIIYXOJIEBBIX KJIETOK IIOJBEPraroT BUTAJIBHOMY JUUIsl KJIETOK BO3AEHCTBHIO HpOTEas3bl, OTOMpAIOT
BEICBOOOJIMBIIKECS TTOBEPXHOCTHBIE OITYXOJIEBble AaHTHIEHEI, IIPH 3TOM 00pabOTKY MepBHYHON
KYJIBTYPHI XXHBBIX OITyXOJIEBBIX KJIETOK IPOTEa30ii MOBTOPSIOT C HHTEPBATIAMH, HEOOXOJUMBIMH
JUIS BOCCTaHOBJCHHMs KJICTKAMH I[TOBEPXHOCTHBIX OIIYXOJEBBHIX AHTHUICHOB, aKKyMYJIHPYIOT
MOBEPXHOCTHBIE OIyXOJIEBBHIE AHTUICHBl OO0 JOCTIKEHHS HX JO3b, HeoOXomauMo# s
BaKIMHAIMH, KOHTPOJHMPYIOT COCTaB MOJyYEHHBIX IOBEPXHOCTHEIX OMYXOJIEBBIX aHTHUI'€HOB.

B npennodrurensHOM BapHaHTe peann3anud W300pPETEHHS B KayecTBE IMPOTEA3bl

HCHOJIB3YIOT TPUIICHH.

VKazaHHBIH TeXHHUYCCKU PE3YIbTAT AOCTUTaCTCA TAKXKC IIpH peanu3alluu cnocoba
IIpOBCACHHUSA HpOTHBOOH}’XOJ’ICBOﬁ HMMYHOTEpAIINY, BKIIOYAIOUICTO BBCACHHUC B OpPraHu3M
MManueHTa BaKHUHEI, HOHy‘IeHHOfI N3 CMCECH MNOBEPXHOCTHBIX ONYXOJCBBIX aHTHUICHOB,
NpEACTABIIIONINX coboit IICOTUABL, IIOJIYYCHHBIC M3 ITOBCPXHOCTHBIX OenKoB OIIYXOJICBBIX
Kkierok. CorjiacHo HACTOSAICMY I/I306peTeHHIO HCIIONIE3YIOT CMECH IOBEPXHOCTHEIX ONYXOJICBBIX

AHTUTCHOB, MPEACTaBIAIOIINX coboii AKKYMYJINPOBAHHBIC NENTHABI U3 ITIOBCPXHOCTHBIX OeJKoB



XKHBBIX OIYXOJIEBBIX KJIETOK, ITOMYYEHHBIX IE€PHOJMYECKAM M BHTAJIBHBIM JJIA KIETOK
BO3/IeHCTBHEM IIPOTEA3Hl HA MEPBHYHYIO KYJIBTYPY XKHBBIX OITYyXOJIEBBIX KIIETOK.

B npeAnoyTUTENFHOM BapHaHTe peaH3ally clocoba B KauecTBe MPOTeashl HCHOIb3YIOT
TPHUIICHH.

Jnsa nonydenus 6ojee crenudUIHOro HMMYHHOIO OTBETa UCHOJIB3YIOT MOBEPXHOCTHEIC
OIYXOJIEBHIE aHTUTEHBI OIYXOJEBHIX KJIETOK CaMOro NalHeHTa.

B apyrux BapuaHTax pealM3alldM H300pETEHMs  HCHONB3YIOT MOBEPXHOCTHEHIE
OIIYXOJIEBbIE aHTUTEHBI OIyXOJIEBBIX KJIETOK JPYroro mamueHTa.

B npeAmoYTUTENHOM BapHaHTE PealH3aliy crocoba B COCTaBe NMPOTHBOOIYXOJICBOH

BaKHHHBI HCIIONIB3YIOT aAbIOBAHTHI.

Jlanee rpymnma n300peTeHHH MOSACHAETCS KOHKPETHBHIMH NPHMEpaMM pealr3alli H
[puIaraeMbIMH (UrypamMu, Ha KOTOPEIX H300paXXeHO Clieyromiee:

Ha ¢ur. 1 — cxeMa oCymiecTBIeHUs cr10co0a MOTydeHUs] IPOTHBOOILYX0JIEBON BaKIMHEL.

Ha ¢wur. 2 — Macc-CIeKTp ITOBEpXHOCTHBIX aHTUTEHOB, IIOJYYEHHBIX COTJIACHO BTOPOMY
BAapMAHTY peaiM3ali¥ H300peTeHUs ¢ MEPBUYHON KYJIBTYPHl OIYXOJEBHIX KIETOK (A); Macc-
CIIEKTpP IOBEPXHOCTHHIX AHTUIEHOB ITOJYYEHHHIH C TOH X€ KyIbTYpHl KJIETOK MOCHE IONHOH
penapalny MOBEpXHOCTHHIX AHTHUIEHOB M IOBTOPHOM X o0paboTku mpoteasoi (b); macc-
CIIEKTD MOJIYYEHHBIN ¢ TOM K€ KyJIBTYPhl KIETOK IOCJIE YaCTHYHOH perapaiuy MOBEepXHOCTHBIX
AQHTUTEHOB II0CIIE MpeuecTByiomeii 06pabotku ux nporeasoii (B).

Ha ¢ur. 3 — macc-cnexTpsl (pparMeHTallUd NOBEPXHOCTHBIX aHTHUICHOB, HOMTYyYCHHBIX
COTJIACHO JJaHHOMY H300pETEHHIO.

Ha ¢wur. 3A, 3b - cnexktpsl CID ¢parmMeHTanuy yriieBOJHON YaCTH aHTUTCHOB.

Ha ¢ur. 3B, 3I' - cnektpsl CID ¢dparMeHTanMM IENTHIHOH IIOCICAOBATEIbHOCTH
AHTHTEHOB C oInpezeeHneM b/y HOHOB.

Ha ¢ur. 4 — KpuBas BBDKHBAGMOCTH MbIIIeH C IpUBHTOH omyxomsto H22 u

BAKIIHHUPOBAHHBIX MENTHAHONW CMECHIO.

Ha ¢ur. 1 npusenena obmas cxema cnocoda nosly4eHus IPOTHBOOIYX0JI€BOM BaKI[HEL.
Hmxe  nOpencrabieH  MepBBHf  NpuMep  peayiM3alud  crmocoba  NOJIydeHus
IPOTHBOOIYXOJIEBOM BaKUMHEL IIPOTHB IIPHBHTOM MEIIIAM OITYXOJNH TenaToMbl 4YenoBeka H22.

Jlns nonyveHus: BAKIUHBI HCTIONB3YETCs Ta Xe KyIbTypa KieTok H22.

1. PocroByro cpeay yaamsioT u3 ¢uakoHa ¢ KynsTypod kimetok H22 W Tprokisl

IIPOMBIBAaOT MOHOCJIOH KJIETOK CTEPUJILHBIM (1)I/I3I/IOJ'IOI“I/I‘IGCKI/IM pacTBOPOM, HCIIOJIb3YyS o0neM



PaBHBI HOJOBHHE POCTOBOI cpefbl. [IPOMBIBKY OCYIIECTBIISIOT HE MeHee 3-X pa3 JIo yAaleHHs
OCTaTKOB POCTOBOH CPEHL.

CrefylolliM H KIIOYEBBIM 3TalloM sBisETCs 0o0paboTKa BHUTANBHOH [UIS KJIETOK
KOHIIEHTpallMell NpoTeassl, B Ka4eCTBE KOTOPOH BHIGMpAIOT TpHICHH (akTHBHOCTE ~3000
En/mr).

2. Jlo6asnsioT kK MoHOocnoro kietok 0,0001% pacTBop TpUICHHA, HCIIONB3Ys 1 M p-pa
Ha 25 cM” IOBEPXHOCTH KyJIbTYPATbHOTO (IIaKOHa.

3. WUukybupytor ¢maxon npu 37°C. Mexay naroif U cenpMoli MHHYTaMH HHKYOaluu
orbupator ®3 (UlakoHa pacTBOp TPHUIICHHA, COJAEPXKAl[Mii OTIIEIVIEHHBIE OT KJIETOK
IIOBEPXHOCTHbHIC aHTUI€HEI.

4. K xieTkaMm J00aBJSIOT CBEXEIPUTOTOBJICHHYIO POCTOBYIO CpPEedy, COAEpXKallyro
CBIBOPOTKY (06B14HO 10%), B MPOAOIKAIOT UX KYJIBTHBHPOBAHHUE.

5. Jlnst HapaGOTKH MacChl aHTHI€HOB C HHTEPBAJIOM B CYTKH MOBTOPSIOT MYHKTH 2-4.

6. Jlnsg OILlEHKH IIPUTOJHOCTH HapaOaTHIBAEMBIX AHTHICHOB IIPOBOASAT HX Macc-
CIIEKTPOMETPUIECKHUI aHAIU3.

7. HapaboTaHnrsle aHTUT€HB! HCTIIONB3YIOT I CO3JJaHHs BaKIMHEL.

Macc-CreKTpOMETPHIECKHH aHAIN3 IPOBOAAT ciexylomuM obpaszoM. 140 MKn pacTBopa
AHTHUTEHOB cMemMBaoT co 140 Mk atanona, 720 Mk GyraHona u Jo6aBisioT 15 MK cedapossr
CL4B. Wuxy6upyioT Ipx MeajieHHOM NepeMemmuBaduu 45 muH. [Tocne mHKyOanuu cedaposy
JBaXBl IIPOMBIBAIOT PACTBOPOM C TEM XK€ COEpIKaHHEM CIIHpTa U GyraHona U MHKyOHpyioT 30
MuH B 50%-0M pacTBOpe dTaHoja. PacTBop 3TaHOoNa OTOHMPAIOT OT ceapo3bl M BHICYIIMBAIOT HA
poropHoM wmcrapurelsie. [loydeHHBIH ocaJoK pacTBOPAIOT B 10 MKJI BOABI M aHATH3UPYIOT
spemsnponetHoii (MALDI-TOF) macc-cnextpoMmeTpueil. 2 MKJI aHAIUW3HPYEMOro pacTBOpa
CMEIIMBAIOT HA MAacCC-CHEKTPOMETPHYECKOH MHIIEHH B COOTHOMmEHHMH 1:1 ¢ HaCHIEHHBIM
pPacTBOPOM 2,5-AUTHAPOKCHOEH30MHOM KHCIOTH, copepxkamed 50% auneronurpuna u 0,5%
tpudTopykcycHo# kucnoThl. [lonydeHHbIe Ha MUIIIEHN Kalliu Ipo0 BEICYIIHMBAIOT HA BO3AYXE H

IPOBOIAT MAacc-CEKTPOMETPUUYECKHI aHaIM3 B quana3oHe Macc nentuaoB ot 600 xo 4000 [a.

W3BecTHO, YTO GOJBUIMHCTBO OIYyXOJIEBHIX AHTHUTEHOB, IPEJCTABIAIONMX HHTEPEC IS
TIOJIyYEHHsl BaKIMHBI, HAXOATCS Ha HOBEPXHOCTH ONYXOJIEBEIX KIIETOK (CM., Hampumep, 0630p
“Antitumor vaccination: where we stand”, Hematologica, 2000, v.85, 1172-1206). O6paboTtka
HEPBUYIHON KYNBTYPHl KJIETOK BUTAJIBHBIM BO3AEHCTBHEM TPHUIICHHA NPHBOAUT K OTILEIICHHIO
¢parmentoB GenkoB ¢ moBepxHocTH KieTok (cM. Lokhov P.G., Archakov A.lL, "Proteomic

footprinting: a method for cells profiling by direct mass-spectrometry”, Tesucsi HUPO 5th
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Annual World Congress, 2006, abstract Nel201). Taxum o6pa3oM, cOINIaCHO JAaHHOMY
U300pETEHHIO, JEHCTBHE TPHUIICHHA, KaK M IPYrHX IpOTea3, NPHUBOAUT K BEICBOOOXIECHHIO B
pacTBOp (GparMEHTOB MMOBEPXHOCTHHIX OEIKOB OIMyXOJH. BEICBOOOAUBIIMECS IO BO3ACHCTBHEM
TPHIICHHA MOBEPXHOCTHLIE OIYXOJIEBEIE AHTHTEHBI ((parMeHTHl TOBEPXHOCTHEIX OENKOB), K
KOTOPHIM B OCHOBHOM H OTHOCSATCS HpPUTOJHBIE [UI1 HPOTHBOOIYXOJIEBOH HMMYHOTEpAIuu
AQHTHUTEHBI, KCMOB3YIOT /I BAKIIMHAIIMH OHKOJOTMYECKHX OOJIbHBIX.

Crneayer oTMeTHTh, YTO 3a00Op pacTBOpa TPHUIICHHA, COAEPXKAIIEro OTIUEIUICHHBIE OT
KJIETOK IENTHIBI, JXENAaTeJIbHO OCYIIECTBISATh O MOMEHTa OTKPEIUICHHS KIETOK OT JHa
KYJIBTypalIbHOrOo ()JIaKOHa, YTO ITO3BOJHT MPEIOTBPATHTh IONAJaHHE KJIETOK B Hpo0y H
n30eXaTh JONOJHATENFHON CTaJIUN OYUCTKH IPOOHL.

YcnoBus 06pabOTKH MPOTea3oi KJIETOK ONPENessIIOT SKCHEPUMEHTAIBHO MU KaXJA0ro
THIIa OIYXOJIEBBIX KJIETOK M aKTUBHOCTH HCIOJB3yeMOH MpOTeas’bl, U MOIYT CYLIECTBEHHO
BapbupoBath oT 0,0001% mo 0,05%, 119 KOHLEHTpauuy mnporeassl, U oT 30 cexyng 10 10 MHHYT
JUIs BpeMeHH 00paboTKH KJIETOK. B ciiydae MCIONB30BaHMs TPUIICHHA C APYroil aKTHBHOCTBIO,
KOHLEHTPALMIO €ro MEHSAIOT MNpsIMO MPONOPHHOHAIBHO YBENMYEHHIO MM YMEHBLIEHHIO
aKTHBHOCTH.

Kiretku mpu 06paGoTKe BHTAIBPHBIMH KOHIEHTPAIMSMHU IIpoTea3sl He MOorubaroTr, 4ro
JlaeT BO3MOXHOCTB IOBTOPATH Iporiecc oOpaboTKH NMepBUYHOH KYJIBTYpHl KJIETOK TPHIICHHOM.
Jns monmydeHus HeoOX0QMMO# ISl BAKIIMHALIMH JTO3B] IIOBEPXHOCTHBIX OITyXOJIEBBIX AHTHIT€HOB,
npouecc 00pabOTKU MEPBUYHOHN KYJIBTYPHI )KABBIX OITyXOJIEBHIX KJIETOK TPUIICHHOM IOBTOPSIOT
MHOTOKpPAaTHO ¢ HMHTEpBaJaMH X0 CyTOK. IIpH 3TOM B HMHTepBajiax MEXIy BO3AEHCTBHEM
TPHUIICHHOM KJIETKM MHKYyOHDYIOT COTJIaCHO MPOTOKONY KyJNbTHBHPOBAHHUS JAHHBIX KJIETOK (T.€.
npu 37°C B CO,-uHKYbOaTOpE, B pOCTOBOM CPEJIe ¢ CHIBOPOTKOH M HEOOXOAUMBIMH TOOaBKaMu).

AKKyMYTHpOBaHHBIE TOBEPXHOCTHHIE OIyXOJIEBbIE AaHTUIEHBl 0OpalbaThIBalOT B
COOTBETCTBHH C TEXHOJIOTHEH MOJTYYEeHHS] KOHKPETHON BaKIMHEIL, a8 UMEHHO, HX MOTYT OYHIIATH,
KOHUEHTPHPOBAaTh, aHATM3HPOBATh Ha IIPEIMET COCTaBa, a TaK >X€ MOAM(HIUPOBATH WU
CMEILIUBATh C abIOBAHTAMH JJISl YBEIUYEHUS] HMMYHOT€HHOCTH.

B npyrux BapuaHTax peanu3anuu u3oOpereHus npouecc oOpaboTKH KJIETOK IpoTea3oi
MOXeET OBITh CONPSIKEH € MPOIECCOM IACCHPOBAHMS KIETOK.

PacTBOp TpHIICHHAa MOXXHO TOTOBHTH KaK Ha CTEPHJIBHOM (HU3HUOJIOIMYECKOM DacTBOpE,

TaK U Ha J1000M NOAXOOAIIEM JISA 3TOI'O COJIEBOM pacTBOPE.

BwmecTto TpUIICHHa MOI'YT OBITE  HCIIOJIB30BAHE APpyru€ n1mpoTeasbl, HAIIpUMED,

XAMOTPHIICUH U T.A.
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B ciyyae MCHOJIB30BaHUs CYCIIEH3HH OIYXONEBEIX KIETOK HEOOXOMMMO MeEpen 3abopoM
AHTUTEHOB KJIETKM OCaJIUTh Ha JHO, HampuMep IEHTpHQYTHPOBAHUEM, MM MHCIIOIB30BaTh
mo6oii Jpyro# MoaXosmHuH cnocos.

VKa3agHBI aHAIN3 COCTaBa AaHTHICHOB, INOJYYEHHBIX COIJIACHO NEPBOMY BapHaHTY
peanu3anyyu U300PETEHNs, IPOBOJAT IO POTOKOJY MAcC-CIEKTPOMETPHH IITMKO3HIMPOBaHHBIX
nenrtunos (M. Tajiri et al., “Differential analysis of site-specific glycans on plasma and cellular
fibronectins: application of a hydrophilic affinity method for glycopeptide enrichment”.
Glycobiology, 2005, v. 15, 1332-1340). 3to oOBscHAETCS C OJIHOH CTOpOHBI TEM, 4YTO
BHEKJICTOUHEIE (parMeHTH! GENIKOB KaK NPaBHJIO TNIMKO3UIIHPOBAHEL, ¢ APYTOH CTOPOHEL, HMEHHO
TTHKO3MIMPOBAHHEIE [IENITHAB! SBISIOTCS HanOOJIee MMMYHOTCHHBIME U TIPEJICTABJISIOT HHTEPEC
B KauecTBE AaHTUICHOB BaKIMHHE (cM., Hampumep, Franco A., “CTL-Based cancer
Preventive/Therapeutic Vaccines for Carcinomas: Role of Tumour-Associated Carbohydrate
Antigens”, Scand. J. Immunol., 2005, v.61, 391-397).

Ob6ecconuBaHMe ¥ KOHIIEHTPHPOBAHWE INIMKO3MIIMPOBAHHBIX MENTHIOB Ui Macc-
CIIeKTPOMETPHYECKOT0 aHAIN3a MOYKHO OCYIIECTBIIATE JTIOOBIM TOXXOMSIIMM IS 3TOTO CIoco0,
B 4aCTHOCTHM >KHIKOCTHOM xpoMartorpadpueit (BIXX).

B IpyrHX BapHaHTax pealH3allM ONMyXONeBble KIETKH MOTYT OBITh IONY4YEHBI H3
GHONOTHUECKHX KUAKOCTEH, TAKAX KaK KPOBb, MOYA, JIMKBOP, TuM(pa, acCiMTHAs M MIeBpabHas
YHIKOCTH.

ITaTenTyeMBIii crI0CO6 MONYyHYEeHHs IPOTUBOOIYXOJIEBOM BAKIMHBI MOXKET IPHMCHATECA K
MOOBIM THIIAM KYJIBTYD OMYXOJIEBBIX KJIETOK, B YACTHOCTH NPHKPEIUICHHBIM, CYCIICH3HOHHBIM,
KYIbTHBHPOBAHHBIM B MAaTpPHKCE M Ha IIOJJIOXKKaX, KO BCEM BapHaHTaM COBMECTHOTO
KyJIbTHBHPOBaHHS (COKYJIbTHBHPOBAHMS) KJIETOK, OPTaHOTHUIIHBIM KyJIbTYpaM H KIETOYHBIM
arperataMm (rpaHyiyisl, cepouibl), a TaKKe K CBEXKEBBUIEIEHHBIM OIyXOJICBEIM KIETKaM H

¢dbparMeHTaM OIMyX0JIEBOM TKaHH.

Ilanee I/I306pCTCHI/Ie NOACHICTCA BTOPBIM NPHMEPOM HpOTPIBOOHYXOHCBOﬁ BAKIIUHbBI H
criocoba ee IIOJIYYCHUS ¢ UCTTOJIE30BAHHEM HpHerHHeHHOﬁ HCpBI/I‘IHOfI KYJIbTYPHI OITYXO0JI€BBIX

KJIETOK PaKa TOJICTOro KHIIEYHHKA YeI0BeKa.
1. ®parMeHT TKaHH OIYXOJH TOJCTOIO KHINEYHHMKA, IIONyYE€HHBIA B pe3ynbTaTe

XHPYPrU4ecKoro yHaleHHUs OIMyXOJH, HEPEHOCAT B CTEPHIbHYIO Hpobupky co cpenoit RPMI

1640, comepxaliyio aHTHOMOTHKHM, ¥ TPAHCTIOPTUPYIOT B 1JAOOPATOPHIO.
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2. IepeHOCAT TKaHb OMYXOJM B CTEPHIBHBIX YCJIOBHAX B YallKy IleTpun 1 MEXaHMYCCKH
VAQISEOT YYacTKH HEKpo3a, CTYCTKH KPOBH, a TaK K€ OCTAaTKH JKHUPOBOH U COCIHHHTENBHOH
TKaHH.

3. OCTOPOXKHO HOXHHI[AMH Pa3MeJIbYAIOT TKaHb OIIYXONH Ha MaJleHbKUe (QparMeHTHI.

4. JlucconMupyioT (GparMeHTHl OITyXOJIEBOH TKaHM IO MEJKHX KJIETOYHBIX arperatos
SHepruyHEIM HunetuposanueM B 10 Mt dpocdarnoro 6ydepa cuana.

5. JlatoT ocTaBIIMMCS KPYNHBIM (parMeHTaM TKaHH OCECTh Ha JHO NPOOUPKH.

6. OcTopoxHO 3a0HpAlOT NHIIETKOH KJIETOYHBIE arperarhi, OCTaBIIHECS IJIaBaTh B
PacTBOpe, U MEPEHOCAT B HOBYIO IIPOOHUPKY.

7. Uentpudyrupyior npobupky npu 400 g B TeyeHHe 5 MHMH U YAQLIIOT CYNEPHATaHT.
OcaoK, cofepKaIuil KIETOUHBIE arperaThl pecyCIeHAupYIOT B pocTooit cpese RPMI 1640 co
creyiomuMu  go6aBkamu: 20 Mkr/mn  uHCynmuHa, 10 MKr/mm  Tpancdepuna, 50 HM
IHAPOKOPTH30HA, 1 HI/MJI SMHAEpMalbHOrO pocToBoro ¢axropa, 10 MxM sraHonamuHa, 10
MKM dochosTanonamuna, 100 oM TpuiionTHpoHHHa, 2 MI/MJI OBHIYBETO CHIBOPOTOYHOTO
ansbymuHa, 2 MM rmoTamuna, u 0,5 MM nupysara HatpHd, 5 % ¢eTanbHOH ObrYbeH
CBHIBOPOTKH, M 3aTEM IEPEHOCST B 25 cM® (UTaKOH JUTS JaTBHEHIIEro Ky b THBEPOBAHHS KIIETOK.

8. Kynstusupytot npu 37°C u 5% COs.

9. JIn1s H30JIAIMH OIyXOJEBBIX KIETOK OT CTPOMAILHBIX KIIETOK, KYJIbTYpaTbHEH BIakoH
HECKOJIBKO CEKYHJ[ IPIKMUMAIOT K BUOpaIoHHOH Memanke. OnyxoseBbie KIIETKH BBUJLY INIOXHX
aJire3MBHBIX CIIOCOOHOCTEH OTKPEIUISIIOTCS ¥ IEPEXOAAT B POCTOBYIO Cpeay.

10. 3abuparoT MUIETKON Cpely COAePKallylo IUIaBaloLIMe B HEH OMyXOJICBBIC KIETKU U
TepeHOCAT B HOBBIH KyIbTypalibHbIH (GIaKOH ISl JalbHeHIIero Ky asTHBMpoBaHHs npH 37°C 1
5% COa,.

11. TIpu poctimxeHud OmyxoneBBIMH KieTkaMH 80%-0lf KOHQIIIOEHTHOCTH yAAISIOT H3
(makoHa pocTOBYIO cpely ¥ TPHXKIBI IPOMBIBAIOT KIeTKH 0,9%-bIM pacTBOPOM XJIOpUIA HATPHUs
win dochatHeiM OydepoM CuilaHa, UCTIONB3Ys 00beM paBHEI He MeHee IOJIOBHHBI 0OBeMa
3aJIMBAEMON B KYJIBTYpPaJbHBIA (pIlakoH pOCTOBOM cpelsl. B pesynpraTe MPOMBIBKH C KIIETOK
JIOJDKHEI OBITH yJaJIeHBI CIIeIbI CBIBOPOTKH, COJEpXKaIeHcs B POCTOBOM cpese.

12. JlobaBnmoT k xierkam 0,0001% pactBop TpurcuHa (akTuBHOCTH ~3000 Ex/mr),
ucnoye3ys 1 mMi p-pa Ha 25 cM’ [IOBEPXHOCTH KYJIBTyPaIbHOTO (hIaKOHa.

13.  Uskybupyror ¢aakon npu 37°C. Mexnay S-oft ¥ 7-oi MHHYTaMM HHKYyOaluu
orOuparoT w3 (IakoHa pacTBOp, COAEPXKAIUMH OTHICIUIEHHHIE OT KIETOK IOBEPXHOCTHEHIE
anTuredsl. OnyxojieBBle KJIETKH B MOMEHT OTOOpa pacTBOpa JOJDKHBI OBITH NPUKPEILIEHB KO

JHY KYJIBTYPaJbHOI'O (bJIaKOHa. Ecim moa Bo3aeiicTRUEM TPHUIICKHA 9aCTh KJICTOK OTKPCIHIIaCh U
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CTana CBOOOIHO IUIaBaTh, TO pacTBop npu 400 g B TedeHHe 5 MMH M HCIONB3YIOT
CyHepHaTaHT CBOOOAHBII OT MPUMECH KIIETOK.

14. Jina vHaKTHBANMM OCTAaTKOB TPHMIICMHA B KYJIbTYpPaIbHOM (hIAKOHE HEOOXOIMMO
JI06aBUTH BO ()JIAKOH CBEXEHIPHTOTOBIEHHYIO KY/IbTypPalbHYIO CPENY, COAEPKALIYIO BeTaANbHYIO
OBIYBIO CBIBOPOTKY M IIPOJIOJDKATH KYIbTHBMPOBaHHUE Ki1eToK pH 37°C u 5% CO,.

15. Pacteop, monydeHHeii B myHkre Nel3, KOHIEHTpHpYIOT Ha BaKyyMHOM
KoHueHtparope npu 45°C. IlpeaBaputensHO pacTBOpP MOXKHO 0OECCONHTD JIFOGHIM 10X OISLIHM
UL 3TOTO CMOcoOOM, Hanpumep obpaTHO(a30Boil Xpomarorpaduil, reas GHIbTpAIHed U T.1.
JIns ynaneHus OCTaTKOB TPHIICHHA TaKXXe MOKHO PACTBOP MPEIBAPUTEIBHO OT(UABTPOBATH
depes GUIbTP, MPONMyCKArOIMH TenTH b Maccol MeHee 4 k/la.

16. Ilynktel ¢ 11 mo 15 DOBTOPSIOT ¢ MHTEPBAIOM B OJHH CYTKH IJi HapabOoTKH
HEOOXOMMMOrO JUisl BaKIHMHALMM KOIMYECTBA AHTHTEHOB. IIpHIOAHOCTH HapabaThIBaeMbIX

AHTUTECHOB JUIA BaKIIMHAIIUH OLICHUBAIOT MacC-CIICKTPOMETPHYCCKH.

Komudectso 06paboTok KiIeTok IpoTea3oll M JUIHTENBHOCTh HHTEPBATIOB MEXIy HUMH
KOHTPOJIMPYIOT @HAJIM30M COCTaBa IOJIy4aeMON aHTHUIE€HHON cMmecH. Ecnu aHTHTeHHBIH COCTaB
HauYMHACT MCHATHCH, W YBEIHWHYCHHE BPEMCHH MeXIy o0paboTKO# KJIETOK MpoTea3ofl He
TIO3BOJIACT  MONYYUTh M3HAYANBHBIA, COOTBETCTBYIOWIEH CBEXEBBIIAEICHHBIM ONYXOJIEBHIM
KJIETKaM, aHTUTEHHBIN COCTaB, TO KIIETKH CYHTAIOT HETIPHTOAHBIMA ISl ITOTy4eHHs BAKIHHbL.

KoHTpoib  cocraBa TONy4aeMOM  aHTHIEHHOH  cMeCH OCYILECTBISIOT  Macc-

CIIEKTPOMETPHUIECKH, KaK OMUCAHO BBIIIE IS IIEPBOTro NpUMEpPA peajin3aluu crocofa.

JInst BBINENEHAs KIIETOK M3 ONyXONEBOH TKAHH MCMONB3YIOT JH060i HIPUTOIHBIN st
3TOTO €11oco0. B ciyuyae HCONb30BaHMs OpOTEas3bl I AUCCOLMAIMM TKAHH OIIyXOJIH, C LEJIBIO
BBICBOOOXCHUS OMyXONEBBIX KJIETOK, HEOBXOAMMO IIPOBOIHUTE MaccC-CIIEKTPOMETPHYECKU M
aHa/li3 MOBEPXHOCTHBIX aHTUICHOB HE PaHbIlle YeM Yepe3 CYTKH T10CIe WHHIHANNH TIepPBHYHON

OITyXOJIEBOH KyJBbTYPBHI.

TloBepXHOCTHEBIE OMYXOJIeBbIE AHTUTEHBI, OyYaeMbIE COTIACHO JAHHOMY H300peTeHUIO,
JIOJDKHBL OBITH ClIeNM(bHYHbL [UIS OMYXOJIK IOHOpPa KIETOK. OJHAKO KyJIbTHBHPOBAHHE KJIETOK
CYMIECTBCHHO HMCKaXaeT (CHOTHN TIEPBHYHON KYJIbTYphl HO HPHYMHE HEBO3IMOMKHOCTH
HCKYCCTBEHHOIO BOCCO3/IAHMA in Vitro yCIOBMH, IIPH KOTOPBIX POCIM ONYXOJCEBIE KIETKH B
opranusme JioHopa. Takum 06pasoM, cOCTaB OTY9aeMbIX aHTUTEHOB MOJUIEKHT 00s3aTeTbHOMY
KOHTpOJI0. Hike IpescTaBien mpuMep OUEHKH KAauecTBa aHTHICHOR, NOTy4aeMbIX COrIacHO

BTOPOMY BapHaHTy peajn3allii u306peTeHus.
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CorjacHO  NONYYEHHHIM JaHHBEIM, TpPH IOBTOPHOM  (KOHTPOJNBHOM) — Macc-
CHEKTPOMETPHYECKOM aHAJH3€ AHTUICHHOM CMECH BOCIIPOM3BOAUTCS HE MCHEC 95% mMacc
DIHKO3HIMPOBAHHBIX HENTHIOB, YTO MOXXHO CYUTaTh KPHUTEPHEM HICHTUYHOCTH  JBYX
CpaBHHMBaeMBIX aHTHreHHbIX cMecell. Ilpennaraercs oueHMBATh IPUIOAHOCTH AHTUICHOB,
HapabaTEIBAEMBIX I BAKLHMHALMH COTJIACHO JTAHHOMY H300PETEHHIO, MO HATMYHIO HE MEHee
90% Macc TJIMKO3MJIMPOBAHHBIX TMENTHIOB OOMMX CO CBEXKEBBIACICHHBIMH OIYyXOJEBHIMU
KJIETKaMH.

3 uMeronyxcs SKCIEPUMEHTATBHEIX JaHHBIX H3BECTHO, YTO KyJIbTHBUPOBAHHE KIIETOK
OTYXOJIHM IPSAMON KHIIKK MO3BOJIIET IONyYaTh IPUTOAHBIE UL BAKIMHALMA aHTUTCHBI TOJIBKO
IpH HCHOONB30BAHHH 1-r0, H3peAKka 2-TO maccaxa KIETOK, HPH yCJIOBMH TIPOBEICHHMA
IIACCHPOBAHHS Yepe3 TpU-ueThIpe JHsL. IIpy 5TOM He MCKITIOYaeTCst, YTo Jo0aBIeHHE B POCTOBYIO
cpelly TeX MM HMHBIX HHIPEIMEHTOB, COXPAHSIOUIMX (DEHOTHI KIETOK, MOXET yBETHYUTH
KOJTMUYECTBO HACCaXKel, IIPUTOJHBIX IS MOTy4eHHs] aHTUICHOB BaKLIWHBL.

B cny4ae ecnd He yIaJdOCh BBIICIMTh H3 TKaHH OMYXOJNH NOCTATOYHOTO KOJHYCCTBA
KJIETOK, HEOOXOAUMO HX Pa3MHOXHUTH KyJIbTHBHPOBaHMEM [0 HY)XHOTO KOJHYECTBA, IIPH 3TOM
00sI3aTeNIbHBIM SBISIETCS KOHTPOJIb M3MEHYMBOCTH IIOBEPXHOCTHBIX AHTUICHOB B IIPOIECCE
KYJbTHBUPOBAaHHS KIIETOK. KOHTpOIb aHTHIE€HHOro COCTaBa B NPOLECCE KYIbTHBUPOBAHHS
POBOST COTJIACHO AaHHOMy U300peTeHHMIO, HO Ge3 HapaboTku mx xonmdectsa. Hampumep,
06paGoTKa BUTATBHEIMA KOHLEHTPALUSIMH TPUIICHHA H MacC-CIIEKTPOMETPUYICCKHH aHAIIU3 1-2
pasa B HEJEJIO B Npoliecce KyJIbTHBUPOBAHMS KIIETOK.

WIeHTHYHOCTh AHTHTEHOB OIYXONd M  AHTUIEHOB  BaKUMHBI  O0eCreYHuBact
CcrelHUIHOCT BEHI3HIBAEMOTO BAKLMHOH HMMYHHOTO OTBETAa IIPOTUB OmyXoiu. CpaBHEHHE
Macc-CIIEKTPOB aHTHTEHOB HCXOJHOM OIyXomM M HapaOaTbIBAEMBIX COIVIACHO JaHHOMY
H306PETEHMIO aHTHIEHOB MO3BOJIAET KOHTPOIMPOBATH MONO0HYIO HieHTHYHOCTs. Ha dur. 2A
IIPE/ICTABEH MACC-CIIEKTP MOBEPXHOCTHBIX aHTHIEHOB HCXOJHOH omMyxoneBoH KynbTypel. Ha
¢ur. 2B npeacTaBieH Macc-CIIEKTP NPHMIOAHBIX Ui BAaKIWHAIMH M IOJYYEHHBIX COTJIACHO
JAHHOMY H300pEeTEHMIO aHTUTeHOB (CrekTpsl Ha ¢ur. 2A u 2b unentwunsl). Ha ¢ur. 2B
Mpe/ICTaBIEH MAacC-CTEKTP TaK JKe IONyYeHHBIX COTTIACHO JaHHOMY H300peTeHHIO, HO He
IPUTOAHEIX [UIS BaKIMHAIIMM aHTHIeHOB (CHEKTpHl ¢ur. 2A u 2B cymecTBeHHO OTJIUYAIOTCS).
CTpenkaMH YyKa3aHB MacChl COOTBETCTBYIOIMe HCYesHyBIiMM (Ha ¢ur. 2B) u BHOBB
nossupmuMca (Ha ¢ur. 2B) anturenaM. Takum o0pa3oM, KOHTPOJHpPYs COCTaB MNENTHIOB,
MOXHO HapabaTHBaTh HEOOXOAMMOE s BaKUIMHALMK KOJIMYECTBO AHTUIC€HOB, BBIZBIBAIOIIHX

cnenuGUYHBIH KIMMYHHBIH IPOTHBOOMYXOJICBBIH OTBET.
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Jlnst moxTBepkaeHUs (He Tpebyercs [isl pean3alil H300peTeHnst) IPONCXOKICHHS
AHTHIEHOB M3 TOBEPXHOCTHLIX OEJIKOB OIYXONEBBIX KIETOK, OBUIM MONYYEHBI CIEKTPHI HX
(hparMeHTaluH, IPUMEPbI KOTOPHIX PEACTABIIEHE! Ha Qur. 3.

I osToro mnpoGbl, MONYYeHHbIE B IPONECCE HMHKyOalMu KJIETOK C TPHIICHHOM,
06eccoNuBaNy, MPHMEHsS HAKOHEYHHUKA JUIS aBTOMATHYECKHMX MUNETOK ¢ OOpalleHHOH dazoit
ZipTipcig (Millipore Corp., CHIA), B COOTBETCTBHH C IPOTOKOJIOM IPOU3BOJUTENS, H
HAHOCHIIA HA MACC-CIIEKTPOMETPHUECKYIO MHIIEHb C MaTpHIei, Kak omucaHo Beiue. Macc-
CIIEKTPH CHAMAIH B pexuMe (parMeHTaluy HOHOB. Mnentuduxanus 6eIKOB OCYIIECTBIILIH
ouckoBoii cuctemoit Mascot (MatrixScience, CIIIA) mo Ttakcony Homo sapience 6a3skr
GenkoBex mocnenosarensHocTeit NCBI  (CIIIA) ¢ ucmonp3oBaHMEM Macc b Wy HOHOB
(sequence-tag MeTOX) W/WIM YCTAHOBJIECHHBIM aMHHOKHCIIOTHBIM IIOC/IEA0BATCIBHOCTIM (de
HOVO METON).

Ha ¢ur. 3A wu 3b n[okasaHel [pUMepHl pa3sBajioB  yIJICBOLHBIX yacTer
TJIMKO3HJIMPOBAHHBIX TenTUIoB ¢ Maccamu 1640 u 1480 Jla ¢ ormenyieHAeM ¢parmenToB 162,
203, 291 Jla, dYTO COOTBETCTBYEeT TreKco3aM (MaHHO3a, [IJIOKO3a HIH rajjaKTosa),
AETHIITTIOKO3aMUHY M CHAJIOBOM KHCIIOTE, COOTBETCTBEHHO. {parMeHTalysi aMHHOKHCIOTHOH
[10CJIEIOBATEILHOCTH MENTHAOB IO3BONMIA 10 MaccaM (parMeHTOB HICHTU(UIMPOBATH B
AHTUTEHHOH CMeCH MeNTHAH M3 BapHaGelbHOrO M KOHCTAHTHOTO JXOMEHOB TSDKEJIOH Nenu
UMMyHornoOynuHa  (kotopele  uMeoT  GonpmuHcTBO  CD  aHTHIEHOB,  KOMIUIEKCE!
FHCTOCOBMECTMMOCTH, T-KJIETOUHBIH PpelenTop M MOJICKYJIbl aire3uM KIETOK), peLenTopa
NUIONPOTEHAOB HH3KOH IUIOTHOCTH, peuentopa uuTepiefikuna 1R-2, G-NpOTEHHCBA3aHHOTO
pelenTopa, INIABHOrO KOMIUIekca rucrocomectumoctd I u IL Ha ¢ur. 3B mnpexncrarieH
npuMep (parMEHTOB pa3Baia, ¢ yKa3aHMEM b-y HOHOB, MUIf JIByX3apsQHOIO IENTHAA Maccou
857,4 Jla ¢ yCTaHOBIEHHOH AaMHHOKMCIOTHOM MOCJIEIOBATENbHOCTHIO, COOTBETCTBYIOIIEH

¢parmenTy G-IPOTEMHCBA3aHHOTO pelenTopa:

Ile Cys Cys Ala Cyc Cys Leu Cys Arg Asn Asn Cys Cys Val Phe Arg
1 5 10 15

Ha ¢ur. 3I" npeacraBneH Apyroil mpuMep GpparMeHTOB pa3pajia OJHO3apSAHOrO MeNTHAa
maccoit  573,3 Jla, ¢ ykasaHweM b-y HOHOB, H C YyCTaHOBJICHHOH AMHHOKUCIOTHOM
IOCNIEAORATENBHOCTEIO, COOTBETCTBYIOILEH (bparMeHTy IJIaBHOTO KOMILJIEKCa

racTocoBMecTuMocTH THIIa I 1 :
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Ala Val Lue Asn Arg
1 5

Takum o6pazom, 1mojTyyaeMsle COrTaCHO H300PETEHHIO aHTUTEHBI XapaKTEPU3YETCs TeM,
yro (1) cocToAT M3  BOJOPACTBOPHUMBIX, IMPEMMYIECTBEHHO TIHKO3HIHPOBAHHbIX,
IPOTEOUTHYECKUX (TIOCIIEN0BATENLHOCTh KOTOPBIX OKAHYMBAETCS Ha JIM3HH WM aprHHMH, B
ClTyqae MCIOIb30BaHUs TPUIICHHA B KAYECTBE NIPOTEasbl) MENTHIOB, Maccoii ot 1,2 1o 4 x/a, (2)
MPOUCXONAT M3 €IAWHOTO HMCTOYHHKA - DKCTPANEUTIONISPHBIX (BHEKJIETOYHBIX) (parMeHTOB
0eJIKOB BHENIHEH IIA3MATHYECKON MEeMOpaHBI ONyXONeBEIX KIETOK, H (3) MOTY4aloTCs HyTeM

BO3JCHCTBHS Ha KJIETKH HpOTeaBOﬁ B BUTAJIBbHOM I HUX KOHLOCHTpalH.

IIpakTiyeckoe TpEMEHEHHE CMECH OIIYXONEBBIX AHTHUIEHOB, IIOJY4aeMOil COTJIACHO
JaHHOMY n300peTeHHIo, 00yCIOBIEHO UJCHTUYHOCTHIO AMHHOKHCIOTHBIX
HOCJIeIOBATeNIBHOCTEH U Moaudukanuit (MIHKO3MINPOBAHUS) BXOIAIIMX B CMECh IENTHIOB C
(parmMenTamu 6emKOB, NPENCTABIEHHBIX HA MOBEPXHOCTH OIIYXOJIEBBIX KJIETOK. M3BECTHO, UTO
BOBHUKHOBCHHE OITyXOJIEBOTO 3a00JICBaHMs ABIIAETCS CIEJCTBHEM HECIOCOOHOCTH MMMYHHOM
CHCTCMBI YHHYTOXaTh OOpasyIOIIHecs B OpraHu3Me OIlyXoJieBble KIeTKH. HakoruieHHble u
OYHILCHHBIC aHTUI'CHBI, CMEIAHHBIE C YCUIMBAIOIMM HMMYHHBIN OTBET aJbIOBAHTOM, BBOJST B
OpraHu3M 4eI0BEKa MM KHBOTHOTO. B pe3ynbTaTe KI€TOYHOrO M I'YMOPAIBHOIO HMMYHHOIO
OTBETa OpraHu3Ma Ha YHHYTOXKCHHE BBEJEHHBIX NENTHIOB, NEPEKPECTHO YHUUTOKAIOTCS
MMEIOIMECs] H/UIM BHOBb BO3HHKAIOIIME B OPraHM3Me OITyXONEBble KIETKH, YTO M ONpeelseT
NedyeOHbIi W TpopunakTHyeckuit s(dext npoTHBoOMyX0NeBol BakIMHALHH. JUIS NOTYIEHHS
TOJTHOLEHHOTO HMMYHHOTO OTBETA IIPUMEHSIOT IIOBTOPHBIE MHBEKIIMHA AHTUT€HOB.

J1st OATBEPX K IEHHS IPOTHBOOIYXOJICBOH AKTHBHOCTH BAKLHMHBI, TTOJYICHHOMN COTIACHO
JaHHOMY U300peTeHUI0, ObLT IIOCTABJICH MOJICIBHBIN DKCIEPUMEHT Ha MOOMBITHBIX MbIiax, 20-
TH camunax nopoxsl BALB/c npumepHo oaHoro Bospacta u Beca (10 JKMBOTHBIX B
3KCIEpUMEHTAIBHOM U 10 B KOHTPOIBHOM rpymnmnax).

OnyxoneBblc aHTHreHh OBUIM MOJYYEHBI CIOCOGOM COMJIACHO IEPBOMY BapUaHTY
peanu3anuu H300pETEHUs C KYJIbTYPhl ONYXOJEBBIX KIETOK remarombl H22. [Honyuenusie
aHTUTEHBI ObUIH 0OecconeHsl rensduibpanuei Ha cedamexce G-10 u CKOHIIEHTPUPOBAHBI Ha
BaKyyMHOM KOHIIeHTpaTope SpeedVac.

WHbekiMIo aHTUTEHOB B KoimuecTBe 150 MKT BBOJMIH IOMKOXKHO, MpEBAPUTEIIHLHO
cMemaB B cooTHomreHMH 1:1 (06/00) ¢ mommbM ambpioBanToM ®peiinga. IloBTOpHBIE
HUMMYHH3alUK TPOBOJMIIA B TeUCHHE 3 HeZlelb (10 OHOM MHBEKIUH B HEHENIO) C IIPUMEHEHHEM

HEIMOJIHOTO aIbKOBAHTA (DpeﬁHz[a. JKuBoTHEIM KOHTpOJ'II:-HOfI I'pynibl BBOOHIIH B 3KBUBAJICHTHOM
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o0beMe M HO TOM Xe cxXeMe, Kak H B OKCINEPUMCHTATIbHOW TIpynme, CMEHIaHHBI C
(bu3MONTIOrMYECKUM PacTBOPOM aIBIOBAHT Opeiina. Tloce yeTBEpTON MMMYHH3ALHH MbIaM
ObUIa IPHBHTA OMYXOJb MOMKOXKHBIM BBEICHHEM 1 MIIH OITYXOJIEBBIX KJIETOK TemaroMmel H22. B
TCUCHHC TpEX MECSLEB OTCIEKHMBATM BBDKMBAEMOCTh XKHBOTHBIX B SKCIEPHMEHTATLHOW M
KOHTPOJIbHOH rpymnax. [lonyueHHas KpHBas BBDKHBAEMOCTH (em. dur. 4) nmoarsepamna
HaJIM9He  MPOTHBOONYXONEBONH aKTHBHOCTH aHTHUIEHOB, IONYYEHHBIX COTIACHO JAaHHOMY

HU300peTeHHIO.

CneﬂyeT OTMETHTb, YTO pe3yJbTaThl MOJECALHOTO SKCIECPUMEHTA HE OrpaHHUYUBAIOT
ycnemHnoe MnNpHMEHEHHE H306peTeHI/IH KXHBOTHBIMH, BBHMAY HWIAECHTUYHOCTH MeEXaHHU3MA
IIPOTHBOOINIYXO0JIEBOI'O HMMYHHTETA Y JKUBOTHBIX ¥ 4YelioBeka. Criocob BBCOCHUS aHTHUI€HA U €T0
J03a B niepecueTe Ha KHJIOTpaMM Beca COXpaHAKT CHIIY B CIy4a¢ UMMYHOTEpAImuuy OIIYXOJIH Y
"CJI0BEKA, OOHAKO CX€Ma JICUEHUS MOXET OBLITh HHOMBUAYAJIbHA IS KAXKI0ro 0O.IBHOTO BBHY
TSDKECTH IIPOTECKaHUA 3&60H€B3HI/IH, CTalul OIYXOJIEBOIO 3a6OHCBaHI/IH, W3MCHYHNBOCTH
ONYXOJIEBBIX KJIETOK, CHOCOOHOCTH Oopraiusma K BBIpAXKEHHOMY HMMYHHOMY OTBETY Ha

BBEIECHHBIN aHTHI'EH U T.J.

Hmxe npusenen mpuMep NpoTHBOONYXOMeBOH BaKLUHBI M cHocoGa IIPOBENCHUS
POTHBOOMYXONEBOH MMMYHOTEDAIIMM Ha OCHOBE MOBEPXHOCTHBIX ONYXOJIEBBIX aHTHIECHOB,
H3TOTOBJICHHOH COTJIACHO BTOPOMY BapHaHTy pealU3alyy H300peTeH s, Ul TMPOBECHHU
[IPOTHBOOIYXOJICBOM MMMYHOTEPAIIHH YETOBEKA.

Baxupna coctouT m3 1 Mr cmecu omyxoneBsIx AHTHT'CHOB, TMOJYYEHHBIX COIJIACHO
BTOPOMY BapHaHTY peanu3alliyl H300pETEHHs, pPacTBOPEHHLIX B 0,5 M docdarrnoro Gydepa
CHIaHa, CMCAHHBIX ¢ 1 M aawsroBanTa MouTanun ISA-51 (ambroBaHT ¢upMmbl Syntex Ha

OCHOBC BOIHO-MACIIIHHON 9MYJILCHH, COAEPIKAIlNi CKBAJIEH, IImonopux L121, Teun 80).

Bakumny mno omHoit nose BBOAST NanUEHTy IOAKOXHO B TEYEHHE TpPeX HeIeib
CXKEHENICNBHO U IISITH MECSLEB €KEMECIUHO.

O GHeKTUBHOCTD BAKIMHAIMH OLIEHMBAETCA 10 BO3HHUKILIEH HaNpPsHKEHHOCTH HMMYHHTETA
B OTHOIICHHH BBOXMMEIX OIyXONEBBIX aHTUTeHOB. Ha 2-3-if eHb Mocile HHBEKIHH ONeHHBAIOT
PCAaKLMIO THNEPYMCTBHTENBHOCTH K BBEICHHBIM AaHTHTEHAM O pasMepy NOKpacHEHHs,
BOSHUKIICTO B MeCTe€ HX BBelNeHHA. Ilpn 3ToM 3a 6a3oBoe 3HAuYCHME Oepercst pasmep
NIOKpaCHEHH nociie IIEpBOH HHBEKLUU. OueBuyiHOE yCUJIEHHE peaknuu
THIICPIYBCTBUTCIIBHOCTH  IPH  NOBTOPHBIX  BAKUWHALMAX  YKAXKET HA  BO3HHKIIMA

IIPOTHBOOITYXOJIEBBIH HMMYHHBIH OTBET.
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B IpyrHX BapHaHTaX pealM3alldyl Crmocoba IPOBEJEHHS IPOTHBOONYXOIEBOH
MMMYHOTEPAHH BO3MOXXHO BHYTPUBEHHOE WIIM BHYTPHMBIIICYHOE BBEJCHHUE BAKIWHBI, a TaK

K€ BBCACHHUC BAKIIMHEBI 0e3 albIOBAHTOB.

TojlyyeHHe HMMMYHHOTO OTBETa IIPH HCIIONB30BAHHH 3aSBIEHHOrO H300peTeHHs
obecrieduBaeTcs 3a CYET MCIONB30BAaHHA CMECH ONYXOJIEBHIX AHTHTE€HOB. MHOXECTBEHHOCTD
IENITHIOB, NPHCYTCTBYIOMIMX B BaKI[HHE, 00ECTIEYHBAET BOSMOXHOCTh MOTy4€HHS HIMMYHHOTO
OTBETA KO BCEM KIETKaM, KOTODHIE MMEIOT Ha TIOBEPXHOCTH O€NKH C TeMH XK€
AMHHOKHMCIIOTHBIMH ITOCIIE{OBATEIEHOCTAMH.

Taxum o6pa3oM, HacTosiiee H300pETEHHE IIO3BOJIIET MHOTOKPATHO —YBCJUYMTH
3 EKTHBHOCTS NPOTHBOOIYXONEBOH HMMMYHOTEDAllMM IO CPAaBHEHHIO C H3BCCTHBIMH
croco6aMy, B KOTOPBIX IPUMEHSIOTCS MOHOBAJICHTHBIE BAKIIUHEL.

TIpy MCTIONB30BaHMK HACTOSIEH IPyNIEl M300peTeHHH oOecredrnBaeTCs BO3MOXHOCTH
TPOBENEHHS IIPOTHBOOITYXOJNEBOH NMMYHOTEPAIIMH C MCTIOTB30BAHAEM BAKLUHEI, 00OraleHHOH
cnenuMUHEIMA JJIsl OMYXOJM AHTUTEHAMH, SABJIAIOIMMHCS I[OBEPXHOCTHBIMH AHTHICHAMH
OIyXOJIEBEIX KJIETOK.

JlaHHAas BO3MOXHOCTb CO3/@eTcsi 3a cyeT oOpabOTKH OIYXONEBBIX KIETOK MpOTea3’od B
BUTAIBHON JUIS KJIETOK KOHIIEHTpAalHuu. VICronp30BaHHE BUTAIBHBIX KOHLEHTPAIMH MpOTEasbl
TI03BOJIAET OT/ENSTH TOIHKO MOBEPXHOCTHEIE AHTHTEHBI OIYXOJIEBBIX KJIETOK U u36erath rubenu
KIETOK, BJeKymIed 3a cofoili paspylleHMe HX IDIa3MaTHYeCKMX MeMmOpaH, 9TOo BEJeT K
MONafaHUI0O B BAaKLUHY COJEP)KAMOro IUTOIUIa3MBl, B YaCTHOCTH, HE IPEACTaBJIAIOIIHNX
MHTepeca I BAaKIMHAIMA MAcChl BHYTPHKIETOYHBIX OenkoB. JlaHHBIA (akT NMPHBOAUT K
CHIDKEHMIO JONMM chenM@UYHBIX [ OIyXOJAM  AHTUIECHOB B HW3BECTHBIX BaKIMHAX,
“Da3sMBIBAHMIO” MMMYHHOTO OTBETA M, KaK CIEACTBHE, CHIDKEHHIO €ro Crelnu$pu4YHOCTH B
OTHOIIEHHH MMEHHO OIIyXOJIEBBIX AHTUI€HOB.

Takum 06pa3oM, HCIOIB30BaHHE BAKIMHEBL, OOOTaleHHOM OMyXOJIEBHIMA aHTHICHAMH,
M3rOTOBJICHHON COTJIACHO HACTOSILEMY H300PETEHHIO, IO3BOJISET NMOBBICUTH 3P(EKTHBHOCTDH
IPOTHBOOIYXOJIEBON MMMYHOTEPAIIUH.

Kpome atoro moBwimeHne 3(HEKTHBHOCTH HMMYHOTEPAIIMH JOCTHIAeTCS 32 CYET
UCTIONB30BAHMS AHTHIEHOB, IIOJIYUCHHBIX AaKKyMYJIMpPOBaHHEM C MEPBHYHON KyJbTYpHI
ONyXONEBBIX KJIETOK. Takoi croco6 M3TOTOBIEHHS IPOTHBOOIYXOJCBOHW BaKIMHBI I103BOJISET
HOIYYMTE TPH KAKIOM BO3JICHCTBHHM IIPOTEA3h] AHTHIEHEI IPAKTHYCCKH HEU3MEHHOIO COCTaBa H
HAKAIUTMBATh C MCIIOJIB30BAHKEM IEPBUYHOM KyIBTYphl KIETOK HEOOXOIUMOE IS BaKIIWHAIIMH

KOJIMYECTBO OIIYXOJIEBBIX aHTHUT'CHOB. BxkmodeHHe B COCTaB BaKI{UHEI TOJIBKO CHCIII/I(i)I/]"IHLIX A
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JaHHOH OIIYXOJIH aHTUICHOB obOecIieunBacTCa 3a CYECT BO3MOXXHOCTH KOHTPOJIA COCTaBa
NOJIYUYCHHEIX aHTUTCHOB.

HpI/I 5TOM HCKIIIOYAETCA BCPOSTHOCTH IOINIaganHus B COCTaB BaKIIUHBI AHTHICHOB, HE
ABJIAOMINXCA CHeHI/I(l)I/I‘{HI:IMI/I A1 JaHHOMU OIIYXOJIH. Taxue aHTUT€HEI MOTYT IIPUCYTCTBOBATH B
COCTABE H3BECTHBIX BAKIMH, H3TOTOBJICHHBIX C HCIOJB30BAHHCM PAa3MHOXCHHEIX KIICTOK,
MOCKOJIBKY HM3BECTHO, UTO IEPBUYHBIC KYJIbTYPBI KJIETOK NpH PasMHOXCHHUH in vitro MEHSIIOT
CBOM aHTUTE€HHBIH COCTAaB. HOBTOMY COCTaB aHTHUI'CHOB, OTO6paHHI>IX OT Pa3MHOXXEHHBIX KIICTOK,
MOXeT OBITH OTJIMYEH OT COCTaBa CMECH AaHTUICHOB, MOJIYYCHHBIX ¢ H30JHPOBaHHBIX (HC

KyJIBTI/IBI/IpOBaHHBIX) ONYXOJIEBBIX KJICTOK.

BakIMHBI, H3TOTOBJIEHHBIE COIJIACHO HACTOSIIEMY H300PETEHHIO MOTYT IPEICTABIATH
cob0il ayTOBaKIMHE! (IIOJNYYeHHbIE Ha OCHOBE OIYXOJIEBBIX KJIETOK Camoro [AIMEHTa) WU
AJIOBAKIIMHAMH (HA OCHOBE OILYXOJICBBIX KIETOK JIPYTOro IAIHEHT).

VIMMyHOTepanus, NpoBefeHHAs COMIACHO HAacTOAmeMy u300peTeHuio, 3(heKTHBHA B
060HX CIy4asx BBUJY HAJIHYHs HA MOBEPXHOCTAX OIyXOJEBHIX KJIETOK Pa3MYHBIX IMAllHCHTOB
HENTHAOB, UMEIOIIUX OJHHAKOBHIE II0CIIEN0BATEIbHOCTH aMUHOKHCIIOT.

BMecTe ¢ TeM IIPH MCIOJb30BaHHM ayTOBAKIHMH, MOJYYEHHBIX COINIACHO HACTOAIIEMY
m3o6perenno, >hdekr Gonee BHIPKEH, NMOCKONBKY B STOM Clly4a€ BaKUAHA COACPXKMT
MHINBAIyadbHEIE W CTaAMOCTeU(PUIECKHE AHTHIEHbI, OTIMYAIONINE Pa3BUTHE OIYXOJIEBOro

npoiecca y KOHKpETHOTO OO0JIBHOTO.
Taxum 06pa30M, H306peTCHHe MO3BOJIIET IIOJIYYaTh OIYXOJICBEIE AaHTHI'CHEI Ha OCHOBEC

MMOBEPXHOCTHBIX KJICTOYHBIX AHTAICHOB H OCYIIECTBJIATE Ha HMX OCHOBC HMMYHOTEPAIIHIO

OHKOJIOTUYECKHUX 3a00sIeBaHU, 2 UMEHHO BaKIMHAIIHIO.
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®OPMYJIA H3OBPETEHMS

1. TlpotuBOONyXOJieBas BaKIHHA Ha OCHOBE IOBEPXHOCTHBIX OMYXOJIEBBIX aHTHUICHOB,
OTJHYAUIASICH TeM, YTO CONEPXHT  CMECh IOBEPXHOCTHHIX OIIYXOJICBBIX QHTHICHOB,
IIPEACTABISIONMX COOON aKKyMyIMPOBAaHHBIE MENTHABI M3 MOBEPXHOCTHBIX OEJIKOB KUBBIX
OMYXONEBBIX KIETOK, HONyYeHHBIX NEPHOIMUECKHM M BHTATBHBIM [UIsl KIETOK BO3EHCTBAEM
IpOTeassl Ha MEPBAYHYIO KYJIbTYPY )KHBBIX OIIYXOJIEBBIX KJIETOK.

2. TlpoTuBOOMIyXOJieBas BaKUMHA 10 M1, OTJAHYAIMAsICA TeM, YTO NONyYeHa IIpH

BO3JICHCTBUU TPUIICHHA, BI>I6paHHOFO B Ka4YCCTBE NMPOTCA3LIL.

3. Crioco6 HOIydeHHs MPOTUBOOIYXONEBOH BAKIMHEL, BKIIOYAIOMMA KyIbTHBUPOBAHUE
OIYXOJIEBBIX KJIETOK C BELAEIEHHEM IIOBEPXHOCTHBIX OITYXOJIEBBIX AHTUICHOB, OTJIMYAIOIIMIACS
TeM, YTO MPEABAPHUTENBHO OTMBITYIO OT POCTOBOW CpEAB! NMEPBUYHYIO KYJNBTYpY XHBBIX
ONyXOJEBBIX KJIETOK MOJBEPTaloT BUTAIBHOMY JUIS KJIETOK BO3JACHCTBUIO NPOTEA3EL, oTOUparoT
BBHICBOBOMBIIHECS [TOBEPXHOCTHEIE OMYXOJEBbIE aHTHTEHEI, IPH 3TOM 00GpabOTKy NepBHYHOH
KyJIBTYPBl XHBBEIX OIYXOJIEBEIX KJIETOK MPOTEa30# MOBTOPSIOT ¢ HHTEPBAIaMH, HEOOXOMMBIMHU
JIsT BOCCTAHOBJIEHHS KJIETKaMH IOBEPXHOCTHBIX OITYXOJEBBIX AHTHI€HOB, aKKyMyJHMpPYIOT
OBEPXHOCTHBIE OIYXONEBEIE AHTHIEHBl O JOCTIDKEHHS HX [O3BI, HEOOXONMMOH UL
BAKIMHAINH, KOHTPOJIHMPYIOT COCTAB IOIyYEHHEIX IOBEPXHOCTHBIX OIyXOJIEBBIX aHTUICHOB.

4. Crnocod mo m.3, oTJaMdYalomuiics Tem, 4YTO B KayccTBe IIPOTEA3Bl HCIOJIB3YIOT

TPHIICHH.

5. Crioco6 mpoBeNeHUs MPOTHBOOMYXOJIEBOH MMMYHOTEPANHUH, BKIIOYAIOMHUH BBEICHHE
B OpraHH3M MAlMEHTa BaKIMHEI, MOJTYYEHHOH H3 CMECH IOBEPXHOCTHBIX OIyXONCBBIX
AHTHI€HOB, TIPEJCTABIIOIMX COOON IENTHABL, MOJNYYeHHBIE H3 MOBEPXHOCTHBIX OenKoB
ONYXONEBHIX KIETOK, OTJIHYAIONIMICH TeM, YT0  MCIIONB3YIOT CMECh IOBCPXHOCTHBIX
ONMYXONEBHIX AHTHIEHOB, IPEACTABIAIOMMX COO0OM aKKyMyNMpPOBAaHHBIC —MCITHABL U3
IIOBEPXHOCTHBIX OENKOB JKUBBIX OIYXOJNIEBBIX KIETOK, IOJYYCHHBIX [CPHOAMICCKUM H
BHTAIBHBIM JUIS KJIETOK BO3JEHCTBHEM IIPOTEa3sl Ha MEPBHYHYIO KYJIBTYPY *KUBBIX OITyXOJEBBIX
KJICTOK.

6. Cnoco6 mo m.5, orau4yawmmiica TeM, YTO B KayeCTBe IPOTEa3bl HCIOJIB3YIOT
TPHUIICHH.

7. Croco6 1o 1.5, OTIMYAIomuiicst TEM, YTO HCIOIE3YIOT IOBEPXHOCTHHIE OIIyXOJIEBBIC

AHTUI'€HBI OIIYXOJIEBBIX KIIETOK CaMOI0 IalUCHTA.
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8. Crrocob mo H.S, oTJIHYAIOINUHCH TeM, YTO HCMOJIB3YIOT NOBEPXHOCTHHIC OIIYXOJICBBIC

aHTUTCHBEI ONYXOJICBBIX KJIETOK APYIoro ranucHTa.

9. Cnoco6 Mo 1.5, OTIMYAIOIHIACH TeM, YTO B COCTaBEe IPOTHBOOIIYXONEBOM BaKIIMHbI

HCIIONB3YIOT aABIOBAHTEHI.
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TIpoTHBOOMYX0JIeBas BAKLMHA, CIIOCO6 TIOTydeH s IPOTHBOOMYXOJICBOH BaKIHUHBI 1 cocob

IpOBeIEHHS TPOTHBOOIYXOJI€BO HMMYHOTEPATIUH
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TIpoTHBOOMyXONEBask BAKLMHA, CIIOCO0 MOJTyYeHHs IPOTHBOOINYXONEBOH BAKLMHEI ¥ CIIOCOD

ITPpOBEACHUA HpOTHBOOHYXOHCBOﬁ HMMYHOTCpAIIHN

HHTEHCc.

05 1640.0 A

1479.9

0.47 2164.1

1400 1600 1800 2000 2200 2400  py%

Our. 2

23



HpOTI/IBOOHYXOJ'ICBaH BaKIIMHA, croco® NOJIYYCHHUS HpOTHBOOHYXOJICBOfI BaKIIHMHbI U crocob

[pOBeIeHUs IPOTHBOOIIYXO0JIEBOH UMMYHOTEPAIIHU

HHTEeHC.
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HpOTI/IBOOHYXOHCBaSI BakKIIMHa, croco6 IIONTYUCHUA HpOTHBOOHYXOJICBOﬁ BaKIIUHBI U croco®

TIPOBEICHHUS POTHBOOITYXO0JIEBOM HMMYHOTEPAIUH
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TTpoTHBOONYXOJIEBas BAKIIMHA, CIIOCO0 IIOMy4eHHs IPOTHBOOMYXO0JIEBOH BAaKIIMHBL M CIIOCOO

IpOBEEHNUS IPOTHBOOITYXO0JIEBOH HMMYHOTEPAITHH
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EATIB/OI1-2

EBPA3HHCKOE NATEHTHOE BEJJOMCTBO

| OTYET O HATEHTHOM

' ; ITOUCKE

(crarea 15(3) EATIK u npasuno 42

Howmep eBpasuickoi 3adBKH:
200700598

Tlara nogaun: 07 mapra 2007 (07.03.2007)

| Nara ucnpawmsaemoro npuopurera:

Hassanue uzobpeTeHus:

IIpoTHBOONyXO/EBast BAKLMHA, CIOCOD MOTy4eHHs TPOTHBOOITYXOJIEBOH BAaKLMHbI U
croco6 mpoBeIeH s IPOTHBOOMYX0JIEBOH HMMYHOTEpANHH

3aaBuTens:

JIOXOB Ierp I'enpueBny

E HexoTtopbie MyHKTH HOPMYJIBI He TIOLTEMAT NOKCKY (CM. pasaet I nonoAHUTENLHOTO THCTA)
E] EaunctBo n3obperennn He cobmoneno (cm. pasaen I1 JONOAHHTENLHOTO JHCTA)

A. KJIACCUOUKALIUA IMPEJIMETA U30BPETEHIAL

AGIK 39/00 (2006.01)
CI2N 5/08 (2006.01)
AGIP 35/00 (2006.01)

CornacHo MexayHapoaHoH NaTeHTHOH knaccudukauny (MITK) niu HauMoHanbHOM knaccudukaumu u MITK

B. OBJIACTD I[TOMCKA:

MuUHEMYM NIPOCMOTPEHHON AOKYMEHTALMH (cuctema KnaccHHKaLUHH U HHIAEKCHI MIIK-8)
A61K 39/00, C12N 5/06-5/08, A61K 38/00, CO7K 14/435, 14/17

Jlpyras npoBepeHHas IOKYMEHTALKs B TOA Mepe, B kakoit oHa BKITIOMeHa B 0611aCTh NOKCKa:

B. JOKYMEHTbI, CYUTAIOLIMECH PEJIEBAHTHBIMU

Kareropus* CCBUTKH Ha JIOKYMEHTbI C yKa3aHHeM, I¢ ITO BOIMOXHO, peneBAHTHBIX yactel OTHOCHTCA K MYHKTY Ne
X US 6861234 A (MANNKIND CORPORATION) 01.03.2005, xon. 9, crpokn 9-27, 1-9
xon. 5, crpoku 18-29, kon. 7, cTpoku 45-54, xon. 8, crpoku 20-23, xon. 14,
ctpokn 37-46
A US 6033674 A (JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE) 1-9
07.03.2000
A US 5030621 A (BYSTRYN et al.) 09.07.1991 1-9

mnenyloume JAOKYMCHTB! yKa3aHbl B MPOAOIIKEHUH l"pa(bbl B

D AaHHbIE O MATEHTAX-aHaNorax yKasaHbl B NPUAQKECHHH

* Ocobble KaTeropuy CCbIOYHbLIX AOKYMCHTOB!
"A" HOKYMEHT, OpeeaAoni oG1wnA ypoBeHb TEXHHKH

"E" Gonee paHHUMA JLOKYMEHT, HO onyGAMKOBAHHLIA HA AATY
110A4M €BPA3KACKON 3aABKH WM NOCIE HEE

"O" QOKYMEHT, OTHOCAIUMIACA K YCTHOMY PacKpPBLITHIO, SKCIOHH-
POBAHHIO H T.A.

"P" BOKyMEHT, OTlyGAKKOBaHHbIH 0 1aThi NOAA4H espasuiickoit
3a4BKH, HO TIOC/IE AaThl HCMPALUHBAEMOTO IPHOPUTETA

*"D" 1OKXyMEHT, MPHBEACHHLI B eBpasuiickof 3asBKe

"I Gonee NO3AHUHA AOKYMEHT, ONyOnUKOBaHHbIA OC/E AaThI
IPHOPHTETE H NPUBEACHHDBIA 114 NOHHMAHAS n306peTeHHS

"X" ROKYMEHT, WMelolMA Hauboee GAH3KOe OTHOUIEHHE K NPEAMETY
NoHcKa, NOpovalLtMA HOBU3HY WIH u3obperarenbckuil ypOBEHS,
B3AThiA B OTAC/IBHOCTH

“Y" [oKyMeHT, WmMetomui Hanbonee GaH3Koe OTHOLEHHE K NPEAMETY
IOMCKa, TOPOoYaLLHi H300PeTaTENLCKHA YPOBEHD B COMETAHIH C
ApYTHM# AOKYMEHTaMK TOH K¢ KaTeropHH

"&" AOKYMEHT, ABAAIOLMACA MATCHTOM-AHANOTOM

"L J0KyMEHT, NPHBEACHHBIA B IPYTHX LENAX

IIaTa neiCTBATENLHOrO 3aBEpLICHHA MATEHTHOTrO NOKCKa:

02 wiona 2007 (02.07.2007)
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