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ITonyuyeHbl MOHOKJIOHAJIBHBIE aHTHUTENA K AUMTEPUITHOMY TOKCHHY, IEPEKPECTHO HE B3aUMOJEHCTBYIOILNE C
TepMonadunbHbIM TOKCMHOM (LT) Escherichia coli, puIiHOM, XOJIEpPHBIM TOKCHHOM, TOKCUHAMU CTa(PUIOKOK-
KOB SeA, SeB, SeE, Sel, SeG, neransHbIM (haKTOPOM CUOUPESI3BEHHOT'O TOKCHHA U TPOTEKTUBHBIM aHTUTEHOM
cnbupesi3BeHHOro TOKcnHA. I[1ogo6panbl mapbl aHTHTEN AJISi KOJIMYECTBEHHOTO ONpefeieHus T TEpUITHOTO
TOKCHHA B CaHABUY-BapuaHTe IMMyHO(epmeHTHOTO aHanu3a (MPA). [Tpenen oOHapykKeHUsI TOKCHHA OCTHUT Il
0.7 ar/mo B umanmetHoM popmate MDA u 1.6 ur/mi B popmare Mukpounna. [Tpucyrcrsre B mpobax ¢ audre-
PHUIHBIM TOKCHHOM CMBIBOB HOCOIJIOTKY HE CHIKAJIO YyBCTBUTEILHOCTD OIPEMETICHIs TOKCHHA METOJIOM CaH/f-
B4-MIPA. B nponecce IMMyHI3a1MU MbIIIEH AU TEPUITHBIM TOKCHHOM U KOH'BIOTaTOM U TEPUIAHOTO TOKCH-
Ha € NIOJICTUPOIIBHBIMU MUKpOcepamMu ObLIO MOKa3aHO, YTO UMMYHU3ALMS JKHBOTHBIX KOHBIOIAaTOM IIPHBO-
T K (pOPMHPOBAHMIO KIIOHOB TMOPHOM, NPOAYUMPYIOIMIMX AHTUTENAa WCKIIOUYMTENHHO K 3MuTOomaMm A-
(pparmenTa UG TEPUITHOrO TOKCHHA, TOTAA KaK MIMMYHU3aIUsl HATUBHBIM TOKCUHOM IIPUBOAUT K 00Pa30BaHUIO
KJIOHOB THOPUAOM, IPORYIMPYIOIIAX aHTATEIA IPEMMYIIIECTBEHHO K 3nuTonaM B-¢pparmenra.

Karouesnbie crosa: ummyHogpepmermublil aHAAUS, CAHOBUY-AHAAUS, OUOA0UYMecKULL MUuKpo4un,; A- u B-¢ppa-
MEHMbL OUGMEPUIIHO20 MOKCUHA,; OUGMEPULIHBLIL MOKCUH, MOHOKAOHAAbHbLE AHIMUMEAA.

BBEJJEHHUE

I'norounast wnm KoxkHasi AuTepusi, BbI3bIBaeMast
TOKCUKOT€HHBbIMU IITamMmMmamu Oakrtepuit Corynebacte-
rium diphtheriae n C. ulserans, IpeICTaBIsIET cepbe3-
HYI0 [IpO6JIeMY U151 3J,0POBbs JIFOfIel BO MHOTHX PErto-
Hax mupa [1-3]. [ TaBHBIM MAaTONOTHYECKUM (DAKTOPOM
puTepun SBJISIETCSl TOKCUH, IPOAYLUPYEMbIii B KIIET-
KaX KOpHHEOAKTEpHil U OTBEYAIOLIHN 32 JIETAIBHOCTh
3a0oneBanusi. [{udrepuiinbiii TokcnH (DT) mpepcras-
JSIeT cO00i1 BBICOKOTOKCHYHBIN BHEKJIETOYHBIN OETT0K
MoOJeKysipHOi Maccorl 58 kJla, cocrosimmii U3 ABYX
CTPYKTYPHO pa3iuyaeMblX o0acreil: hepMEHTaTUBHO
akTHBHOro pparmenTa A (24 xJla), OTBETCTBEHHOTO 32
MOfIaBJIEHUE KIJIETOUYHOrO OEJKOBOIO CHHTE3a IyTEM
ADP-pubo3nnmpoBanausi 3yKapuoTHIecKoro akTopa
anonrauuu 2 (eEF2), u peuenropcesizbiBaroliero gpar-

Cokpamenust: BSA — 6p1umii cbIBOPOTOUHBIN anbOymuH; MIX1 —
PBS ¢ 1% nonuBuHMIOBOrO cnupTa, 1% NONUBUHUINUPPOIUOHA
u 10 mr/™mn BSA; MIX2 — MIX1 ¢ 0.1% Tsun-20; PBS — ¢ocdar-
Ho-cosieBoii pactBop, pH 7.4; PBSP — PBS ¢ 1% nonueuHIIoBoro
cmmpta; PBST — PBS ¢ 0.1% Tsur-20; MA — MOHOKIIOHAIBHBIE
aHTUTeNA.

# ABtop must ceszu (Ten.: (495) 335-3533; am. moura: valyaki-
na@ibch.ru).

menTa B (37 x[1a) [4-6]. Bo3pnefictBue mudrepuitHoro
TOKCHHA Ha YYBCTBUTEIHHBIX K HEMY JKIBOTHBIX 1 JIFO-
aen etanbHo B fo3e 100 Hr/Kr Macchl Tenna u MeHee [S].
B cBs131 ¢ 3TUM MeTObI IETEKIUH NOJIKHLI ObITL Ha-
MIpaBlIeHbI Ha OBICTPOE U TOYHOE BBISBICHUE 9K30TOK-
crHa B OMOJIOTMYECKUX oOpasljaxX C LEeJbI0 MOATBEp-
SKACHUST KIIMHIYECKOTO AAMarHo3a AudTepuu 1 BoCrpe-
MIITCTBOBAHUS PACIIPOCTPAHEHUIO GOJIC3HM.

B nacrosiee Bpemst auist ugentudpukanym DT B kin-
HUYecKnx oOpasliax Hanboliee pacupoCTPaHEHbl MUK-
pobuonornueckuit MeTop, Jneka [7], IMMyHOIIpEeUI-
tauust [8, 9], koarymsuus [10], naTekc-arrmrOTUHALMS
[11], a Takke IMMyHOAHANUTAYECKUE METOABI [12-15].
B Hamei ctpane, B OCHOBHOM, HCIIOIB3YEOT MUKPOOHO-
JIOTUYECKUE METOMBI [8], ¢ MOMOIIBEO KOTOPBIX MOXKHO
MOJIyYUTh KAYECTBEHHbIE JAHHbIE O HAJIMYUU BO30YIU-
TeJst B 00pa3lie JIMIIb Ha 5 CyTKH Nociie 0T6opa Ipoobl
[8, 16]. K Hacrosiiemy BpemMeHM HambOoOsee 4yBCTBHU-
TeJIbHBIM U3 NPEAIOKEHHBIX IMMYHOXUMUYECKHX Me-
Tonos omnpepenenuss DT sBnsiercs caHgBUY-BapUAHT
N®PA, pazpaboransblii Hraep u coasT. [17]. ABTOpbI
npefiararoT UCIOIL30BaTh MOMUKIOHAIBHbIE JIOIIAU-
Hble aHTUTeNIa K DT B KadecTBe CBS3BIBAIOIIMX U Me-
YeHHbIE 1IeJI0YHOH (pochaTazoit MOHOKIOHATILHBIE aH-
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TUTEJa B KAa4YECTBE MPOSBIAIOIIMX. [JaHHBIA MeETON
1no3BoJseT onpependaTs DT B MuHUManbHON KOHIEH-
Tpanmu 0.1 Hr/Mi1.

CrneyeT OTMETHTD, UTO B HAILIEH CTpaHe TakKe ObIIT
paspadoraH canaBuy-BapuanT MPA u guarHoctuye-
ckas cucrema “‘[nrepus—MoHO3UM” Ha €ro OCHOBE,
KOTOpasi Obli1a pa3pelleHa K IPUMEHEHHUIO B IIPAKTHKE
3apaBooxpaHenus [18]. UyBcTBUTENBHOCTD ONpefere-
Husg DT ¢ moMolnpro TaHHOM CHUCTEMbI COCTaBHJIA 2—
4 ur/mn [19]. Kak u B padoTe [17], B KauecTBe UCTOYHU-
Ka CBSI3bIBAIOIIMX AaHTHUTEJ aBTOPaMH ObLIO MpefIoxKe-
HO WCHOJb30BaTh MNOJMKJIOHANBHBIE MPOTUBOAU(pTE-
PHiTHbIE CHIBOPOTKH, a B KAYECTBE MPOSBIISTIOIIUX — MO-
HOKJIOHAJIbHBIE AaHTUTENA.

DHIJIEp 7 COaBT. pa3paboTand TaksKe NMMYHOXPO-
Matorpacpmueckmii Mmetop onpefenerns DT [20]. Kak u
B caHfiBu4-BapuanTe MDA, nucnonb3oBany CMEIIAHHYIO
MOJIMKIIOHATTFHO-MOHOKJIOHANILHYIO  cicTeMy. [lopor
YYBCTBUTEHHOCTH Pa3pabOTaHHOTO aBTOpPaMH MMMY-
HOXpoMartorpaguieckoro Mmetona cocrapui 0.5 Hr/mi,
YTO CPAaBHUMO C YyBCTBUTEIHLHOCTHIO ONHMCAHHOTO BBI-
e Metofa canBud-PA B popmare mnaniera. Cre-
AyeT OTMETUTD, OTHAKO, YTO [/l BHISIBJICHUS] TOKCUHA
METOJIOM UMMYHOXpOMaTOorpauu B KIMHUIECKUX 00-
pasiax (Ma3kax) NpoObl HEOOXOIUMO OBLIO TOIBEPT-
HYTh TIpE/BAPUTEILHON KYJIbTHBALUKA B TEUYCHUE 3 U
ipu 37°C B a3pOOHBIX YCIOBHSIX.

[y BBISIBIIGHUSI Pa3iMIHBIX OMOMOJIEKYJ, B TOM
YHciie M TOKCWHOB, B HACTOSIIee BpeMst pa3pabaThiBa-
FOTCS MyJIbTHIIEKCHBIE CHCTeMbI. VIX mpiMeHeHne mo3-
BOJISIET 3HAYUTENHHO YBENMMINTH 3(h(PEeKTUBHOCTH Me-
TOJa, MOCKOJIBKY IaeT BO3MOXKHOCTDb IPOBOINTE aHAIIN3
GONBIIMX cepil 00pa3lOB U OJHOBPEMEHHO OIpefie-
JSITH B 00pa3iie MMpOKuil Habop TokcruHOB [21, 22]. Op-
HUM W3 TPUMEPOB TaKHUX CHCTEM SIBIISIFOTCS TPEXMep-
Hble TeJIeBble MUKPOUMITBI C MMMOOWIN30BAaHHBIMU
“CBSI3BIBAIOIIUME AHTUTEJIAMU, KOTOPbIE CIIOCOOHBI B
3KCIIPECC-PesKUMEe aHATTN3NPOBAThH OJTHOBPEMEHHO MHO-
2KECTBO 00pa3loB OuoMoneKkyn [23].

Llenbio gaHHOTrO MCCAEAOBaHMS SBISUIOCH MOJy4e-
HHE MOHOKJIOHAJIbHBIX aHTHTeN npotus DT, a Takxke
UX JaJIbHEHIIee UCIIOb30BaHue [JIsl CO3AaHNs U ONTH-
MH3aLUHI TECT-CUCTEM [JIsl IPOBEJeHUs] IMMyHOAQHAJIH-
TUYECKUX KCCIEefloBaHull Kak B (popmare IUIaHILETA,
TaK 1 B (hopMaTe MUKPOYHUTIOB.

PE3YJBTATBI 1 OBCYXJIEHHWE

B pabote ncnoaw3oBanu DT, KoTOpslil noayvyaan
u3 KyJIbTypanbHoro mbtpaTa mramma PW8 C. diph-
theriae, mpefoctaBieHHOr0 IHCTUTYTOM BaKIMH U ChI-
BopoTok nM. M1.H. MeunukoBa (MockBa). Beienenne
TOKCHHA IIPOBOAMIM 1O Meropy [kwina u [TuHuyca
[24]. TTpornecc nonyyeHns: ouninieHHoro npemnapata DT
BKJIIOYaN B ceOsl ocaxyeHne 6enkoB 60% cynbhaTom
aMMOHWUsI, Tenb-punpTpanuo Ha cedanekce G-50 u
xpomarorpaduto Ha DEAE-nemmtonose. Dnektpodo-
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Puc. 1. Dnexrpodoperpamma npenapara fuTEPHUIHOTO
TOKCHHA, BBIIEIEHHOIO W3 KYJIbTYpPaJbHOIO (PHUIbLTpaTa
wramma PW8 C. diphtheriae 8 12% ITAATI-SDS B Boccra-
HAB/IUBAIONIUX (2) 1 HEBOCCTAHABIUBAIOIIUX (3) YCIOBHSX.
1 — 6enku-MapKepsl (cBepxy BHI3 (hochopmitaza B —= o~
JIaKTabOYMUIH).

perpamma DT mnocie Beigenenust (puc. 1, gopoxkka 3)
CBUJIETENILCTBYET O UMCTOTE Npenapata. Pe3ynbTaTsl,
MOJy4YeHHble NpH NpoBefeHnu anektpodgopesa DT B
BOCCTaHABJIMBAIOIIX YCIOBUAX (puc. 1, jopoxkka 2),
COIJIACYIOTCSI C MMEIOLMMICS B JIUTEPAType NaHHBIMU
[24, 25] o yacTuunoM rugponuse DT B mpouecce Bbife-
JIEHUS TPUIICHHOTIONOOHO OaKTepuaNbHON MPOTEenHA-
301 o caiity RVRRS. B pe3ynbpTaTe mosiBusroTcs Ba
¢parmenTa — A (24 k[1a) u B (37 k[1a), — coefluHeHHbIE
MexXJy coO00il B HATUBHOU MOJIEKYJIe S—S-CBS3bIO, KO-
TOpas pa3pylIaeTcs B BOCCTaHABINBAIOIINX YCIOBHSIX.

I'm6pupomsl, npopynupyromue MA k DT, nonyyanu
COIJIacHO paHee OIMCaHHOMY HaMu MeToAy [26], ogHako
B HacTodllel paboTe [Jis1 HHAYKIUH JIOKAJILHOIO UM-
MYHHOT'O OTBETa B NMOAKOJICHHBIX JTMM(OY37IaX MbILIEH
TPIKJbl IMMYHM3UPOBAIN OYMIICHHBIM IpEnapaToM
DT nny KOHBIOraTOM 3TOr'O Ipenapara ¢ HOJIUCTUPOIIb-
HeIME MuKpochepamu (DT-cPM). CornacHo maHHBIM
NPA, tutp crenmpriecknx aHTHTEN B CHIBOPOTKE
KpPOBH MbIIlIeH, MMMYHM3HUpoBaHHbIX DT, cocrasumin
1 : 50000, a ummyrm3upoBaHEbIX DT-cPM — 1 : 25000.

B pesynbpraTte rubpupuzanuy JuMQpOLUTOB U3 MOA-
KOJICHHBIX y3JI0B IMMYHHBIX MBIIIIEH C KIIETKaMU MHA€E-
oMbl SP2/0 66110 0TOGpanHO: 13 CTAaOMIIBHBIX KIIOHOB
npu umMyHu3auuy DT u 9 — npu ummysuszamyu DT-
cPM. Bce KIIOHBI-IPORYLEHTBI NOABEPTraIUCh ABYKpaT-
HOMY KIJIOHHpOBaHUIO. IIpenapaTuBHble KoJaM4yecTBa
AHTUTEJI BbIAEJISUIN U3 ACHUTHON XXUIKOCTU MBIIIEH, KO-
TOPBIM BBOJUNINU KJIETKH KJIOHOB-IIPOAYLEHTOB. O4ncT-
KY aHTUTEN NPOBOAMIIN METOAOM ap(pUHHON XpoMaTo-
rpadun Ha npoTenH-A-ceapose. CornacHO TaHHBIM
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Puc. 2. BecrepH-On0T-aHanu3 CBS3bIBAHUS MOHOKIIO-
HAJIBHBIX aHTUTEI C (pparMeHTaMu AU(pTEPHUIHOTO TOK-
cuHa. O6paboTka pemnuk anturenamu G6E12 (3), E6B9
(4), okpammBaHue aMIAOBBIM YepHBIM (2). [ — CraHpapT-
Hble OeJIKU KakK Ha puc. 1.

3JIeKTpOpOpe3a, INCTOTA TIOTYIESHHBIX ITPETIapaToB aH-
TuTen 66u1a 60mee 95% (aHHbIE HE TIPUBOISATCS).

HJI?I OLICHKN CHCIII/Iq)I/I‘IHOCTI/I CBsA3bIBAaHMSA TTOJTyYCH-
HbIX MA x DT u k DT-cPM c ¢parmentamu A niu B
TOKcHHa nocsie SDS-anexkTpodopesa B BoccTaHaBINBA-
rolux ycnopudx npenapara DT npoBoguin BecTepH-

Ta6mma 1. Jloxkamusanus snurona B MOJIEKyie AuTepuil-
HOTO TOKCHMHA, BbISBJIsieMasl MOHOKIIOHAILHBIMH aHTUTENA-
MU, IPOAYLIMPYEMBbIMH Pa3ITYHbIMU KIIOHAMH THOPHOM

HNmmynoren: DT Mymynoren: DT-cPM
Y3HaBaeMsblit Y3HaBaeMsbIit
Knon ¢pparMeHT Knon ¢parMeHT
monekyabsl DT monekyabl DT
F3H10 B D6D10 A
G10B6 B D2B10 A
E6B9 B A1H8 A
C2G5 B CI12E5 A
G2D9 A E4C4 A
COF12 B G6C2 A
D12C2 A H10B3 A
C3F10 B G6H12 A
B4H4 B F5H10 A
A12C7 B
A12D10 B
G10C12 B
HO9G11 B

BOOPTAHUYECKAS XMW

BAJIAKWHA n gp.

onot-aHanu3. COOTBETCTBYIOIIUE PE3yJIbTaThl Npef-
CTaBJieHbI Ha puc. 2 u B Tab6a. 1. CoryacHo 3TuM faH-
HBIM, B pe3yJibTaTe uMMyHu3aumu mplieir DT-cPM no-
Jy4eHHble TUOPUIOMBI poayLupoBaiu MA, cBsi3bIBa-
FoLMecsl UCKITIOUUTENBHO ¢ A-(pparmMenTom DT, B TO
BpeMs1 Kak MMMyHu3anust Mbleit DT npuBopiia K To-
MY, YTO NOJIyYEHHbIE THOPUAOMBI ITPORYLIUPOBAIIN aH-
TUTENa MPEUMYIIECTBEHHO K B-pparmenty. MoskHO
MIPEAIOIOXKUTE, YTO KoHbtoraims DT ¢ nonuctupons-
HBIMH MUKpOchepaMul IPUBOJUT K 3KPaHNPOBAHUIO aH-
TUTE€HHBIX JIETEPMUHAHT, JIOKaJIU30BaHHBIX Ha B-(par-
MeHTe MoJieKynbl DT 1 ofHOBpeMEeHHOMY 3KCIOHUPO-
BaHMIO OSMUTONOB Ha A-¢gparmMeHre, KOTOpbIE B
uHTaKTHOU Monekysie DT, kak npaBuiio, 3aKpbIThI [27].

ITomyuyeHHbIE aHTHTENIA UCHOJB30BAIN [JIST CO3/a-
HUSI TECT-CUCTEMBI KOIIMYECTBEHHOT 0 onpepenenus DT
B IIIallEYHOM popmare TBEpRO(pA3ZHOIO CaH[BUY-
NPA. C 1ol nenpto u3 yncia nonyuyeHHsIx MA nop-
Oupaiy mapbl CBA3BIBAIOIIMX U IETEKTUPYIOLIMX aHTH-
TeJl, KOTOpble MO3BONsUIN OOHapykuBaTb DT B KOH-
LEHTpalyu, He NpeBbIaroniei 4 Hr/mii. OUuilieHHbIC
IpenapaThl BCEX MOJIYYEHHBIX aHTUTEN ObUIM OMOTH-
HIJINPOBAHBI 1 MCIOJIB30BaHbI B JAJBHENIIIEM B Kaye-
CTBE JIETEKTUPYIOMIMX aHTUTEN (MapKuUpoBKa biot). B
TabJa. 2 MpeACTaBIEHbl PE3YNbTaTbl IKCIEPUMEHTOB,
KOTOpBIE CBHETEILCTBYIOT O TOM, YTO NOKOOpaHHbIE
Hamu mapbl MA no3BossiroT gerektipoBaTsh DT B chop-
Mate TBepfiocazHoro caHaBny-MP A B KOHIIEHTpaIWAX
ot 0.7 no 4 ur/mn. [1ape! antuten ans gerekuuu DT 06-
Pa3oBBIBANNCHE MeXAY MA, OJTy4eHHbIMU B pe3yJIbTa-
Te uMMyHm3ammu Mbinein kak DT, tak u DT-cPM
(cM. Ta6mn. 1 u 2). B mapel Takke Bxopuwi MA, y3Hato-
mye oguH U TOT e ¢parment DT, kak, Hanpumep,
E6B9-F3H10biot (06a y3Haronme ¢pparmeHT B) wnm
D2B10-E4C4biot (06a y3naromue gparMeHT A), TaK
U aHTHUTENa, y3HAIOUIUEe pa3Hble (PparMeHThl, Haupu-
Mmep, E6B9-D6C10biot (A-B) (cm. Tabu. 2 u 3).

CrnenyeT oOpaTUTh BHUIMaHKE Ha TOT (pakT, 4To pa-
6oTa o nogdopy nap MA ociI0XHsIAaCh HATTMYUEM He-
crenuuIeckoro B3auMOfEHCTBUS LIENIOTO psifa aHTH-
TEJI APYT C IPYroM, CIEACTBIEM YT SIBIISINCH BEICOKHUE
3HAYEHMS] ONTUYECKOrO IOTJIOIIEHNSI B KOHTPOJIBHBIX
mpobax (6e3 TokcnHa). Panee moio6HOe siBTIeHnE ObIIO0
ommcano CBUpHAOBBIM U coaBT. [19]. Ucnonw3oBanue
pa3o0IaroIIX areHToB, TaknX, Kak BSA, xematnHa,
CyXoe MOJIOKO, 5% caxapo3sa, TBuH-20, B KOHIIEHTpaln
6onee 0.1%, He TPUBOAIIIO K YCTPAHEHHUIO JAHHOTO 3(h-
¢pexTa. [1711 HEKOTOPBIX NAap aHTUTEJ NPUMEHEHHE Ta-
KUX Ppa3oOIAlOIMX AareHTOB, KaK IOJIMBUHIIIOBBIN
CIUPT U TOJTMBUHWINUPPOIUOH, B 3HAUUTENBHOI CTe-
NIeHU IPUBOAMJIO K CHIDKEHHIO Hecrel(pmueckoro B3a-
MMOJIEHCTBUS, OTHAKO YCTPAHUTD JAHHBIH 3(peKT mo-
HOCTBIO He yfianock. [ToaToMy anTHTENa, OOIagaromue
yKa3aHHBIM BBIIIE CBOMCTBOM (0KOIIO 50% Bcex MOy-
4eHHbIX MA), U3bIMANCh U3 3KCIIEPUMEHTA.

AnTHTEeNa, KOTOPhIE COCTABIISIIM Haphl I NETEK-
i DT ¢ TpeGyemMoit 9yBCTBUTENBHOCTHIO (CM. Ta0M. 2),
Ne 5
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ObUIM OXapakTepu3oBaHbl. [l 3TOro mnpoBORWIN
OIpefieNieHe KOHCTAHT a(p(pUHHOCTH M THUIOB TsLKe-
JBIX LEeTedl aHTUTEN B COOTBETCTBUM C PEKOMEHIALEN
K KOMMEPUYECKOMY HaOOpy /ISl W30THIMPOBAHUS MbI-
LIMHBIX UIMMYHOITIOOYJIMHOB (cM. Tabu. 3). Bee oxapak-
Tepu30BaHHbIE MA ObLIIM UCKITFOUUTENBHO Kiacca IgG
noakiaccoB IgGl, [gG2a, IgG2b, IgG3. Bemmanab! KOH-
cTaHT ad(PUHHOCTH JIJIST OXapaKTEPU30BAHHBIX AaHTHTE
BapbupoBai ot 1.3 x 10’ M o 1.4 x 101 M,

17151 ICKITIOYEeHNST BO3MOKHOCTH CBSI3bIBAHMUS TIOITY-
yeHHbIX MA K DT ¢ gpyrumu OakTepuanbHbIMU (XOIEp-
HBIM, JIETAJIBHBIM (DAKTOPOM U IPOTEKTUBHBIM aHTHT -
HOM CHUOHPESI3BEHHOTO TOKCHUHA, TEPMOJIA0MIBHBIM 3H-
teporokcmHoM E. coli (LT) m cradminoKOKKOBBIMH
suTeporokcrnHamu A, B, E, I u G (SeA, SeB, SeE, Sel,
SeG)) u pacTUTENbHBIM (PUILH) TOKCHHAMH, 00JIajjato-
LMY CUJTBHBIM TOKCHYECKIM JIEVICTBUEM Ha YeJIoBeye-
CKUIl OpraHM3M, Mbl HCIONB30BATN MMMYHOXUMUYE-
CKUI1 METOJ MX OOHAPY>KEHNS B TPEXMEPHBIX MUKPOUH-
max Ha OCHOBe Trupporeneil. JlaHHble MUKpPOYUIIBI
pa3paboTaHbl sl KOJIMYECTBEHHOTO OOHApPYXKEHUS
BCEX BbILLE epeunciaeHHbIX TOKCHHOB. DT GbL1 BBeieH
HaMU B KOMIIO3ULIMIO OMOYNIIA, BO-IIEPBBIX, IS ONIpEfie-
JIeHWsT MOHOCTIEN(PIIHOCTH TONydeHHbIX K DT MA,
BO-BTOPBIX, JUIs ONpefesICH!s] MUHUMAIBHON KOHICH-
Tpauuu DT, gerekTupyemoii ¢ yuactruem MA B canp-
Bud-Bapnante UPA B popmaTe Guounna.

B nmanHO#T paGoTe UCrob30BaHbl TPEXMEPHBIE THJI-
poreiieBble OMOYUIbI, U3TOTOBJIEHHBIE ITO TEXHOJIOTHH,
pa3paboTaHHOi B MTHCTUTYTE MOJIEKYJISIPHOI OHOJIO-
ruu uM. B.A. Ourensrapara PAH. B ocHOBe TexHOJIO-
MU THUAPOTENEBbIX OMOYUIIOB JIEKUT METOH (POTOUH-
pyuupyeMoi cononumepusanui. Ha nepBom aramne nc-
CIIE[IOBaHMs TPOBOAWIM OTOOp Tap aHTHUTEN IO
YPOBHSIM MaKCHMaJILHOTO U (DOHOBOT'O CUTHANOB. [1Jis
9TOr0 Ha MHKPOYHUIbI HAHOCWJIM CMECH PacTBOPOB
ToKcHHa ¢ KoHneHTpamumei 0 wiu 100 Hr/Ma U ofHOTO
n3 OMOTMHWIMPOBAHHBIX AHTUTEN (KOHLEHTPALUH
cM. TabJ1. 4), ¢ nocnenyroeil 06pabOTKOM CTpenTaBy-
[AMHOM, KOHBIOTHPOBAaHHBIM C (PIIyOpeClEeHTHBIM Kpa-
cureneM Cy3. Ilocrne 3aBepleHnst aHanu3a pacCyuThI-
BaJIi JUCKPUMUHALMIO MEXKJTy 3HAUUMbBIM M HYJIEBbIM
(pryopecueHTHbIMY CHUTHATIAMH 7151 Ka>K[IOH Mapbl aH-
THTeN. [ fanbHeieil paboThl ObLIIM BBIOPaHbI IIPO-
SBJISIIOLIME AaHTHUTENa, AArOIIe MaKCUMAallbHYHO HuC-
kpumuHanuto — F3H10biot.

[l KONMMYECTBEHHOTO ONpEJIeIeH!s] KOHIIEHTpa-
uun DT meTogoM MMMYHO(IYOPECHEHTHOTO aHaIn3a
Ha MHUKpouuIe ObIJI0O HEOOXOIUMO TMONYIUTh Tpauk
3aBUCUMOCTU (PIIyOPECLEHTHOIO CUTHalla TeJIeBbIX
9JIEMEHTOB, COfiepXKallluX UMMOOWIN30BaHHbIE AHTH-
Tena, oT KoHueHTpauuu DT B kanubpoBoyHO# npode
(xanuOpoBOYHYIO KpHBYIO). C 3TOM LeIbi0 ObLIN U3TO0-
TOBJIEHbI KaJHUOpPOBOYHbIE MPOObI C KOHIEHTpaluen
DT:0,1.6,3.1,6.3,12.5, 25, 50, 100 ar/mn. Ananus npo-
BOJIIIN Ha OMOYHIIaX, COAEPKALIX CEMb UMMOOUITU30-
BaHHbIX aHTHTEN poTuB DT. B KauvecTBe nposBisito-
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Ta6anma 2. ITapbl MOHOKJIOHAJIBHBIX aHTUTEJ, BBISIBIISIO-
mue B caHaBuI-MIPA nmudTepuitHbI TOKCHH B KOHIICH-
Tpauuy HIKe 4 Hr/MI

CeazpiBatomue | [lerexktupyromme | Hiokamit npegen
aHTHUTENa aHTHUTENA nereknun DT, Hr/Mn
E6B9 F3H10 1.3
C2G5 1.3
G2D9 4
CI12E5 3
D6D10 0.7
G6C2 2
G10B6 F3H10 1.3
C2G5 F3H10 1.3
D12C2 4
D2B10 E4C4 4
E4C4 D2B10 4

Taomma 3. XapakTeprucTuka MOHOKIIOHAJIBHBIX aHTUTEN K
R TEPUITHOMY TOKCHHY, COCTABIISIFOILMX ITAPhI 71l CAH/BUY-
M®PA 1 n0o3BOISIOIIUX ONPEJENsITh TOKCHH B KOHIIEHTPALUN
HICKe 4 Hr/MIT

Kion TSI}?(IE/DIJI-:OIZ Kaffﬁ_ll(rg’ anufgé(;?apﬁgggyne
nenu TOKCHHA
C2G5 |1gGl 0.60 = 0.06 B
CI12ES |[IgG2b 1.8£0.2 A
D2B10 |IgG2a 0.16 £ 0.02 A
D6D10 |1gG2a 1.6 0.2 A
D12C2 |1gGl 0.013 £ 0.001 A
E4C4 1gG2a 3.7+£0.4 A
E6B9 |1gGl 0.40 £ 0.05 B
F3H10 |IgG3 1.3£0.1 B
G10B6 |IgGl 0.8£0.1 B
G2D9 |1gG2a 14t1 A
G6C2  |1gG2a 1.2+0.1 A

IIUX aHTHUTEJ WUCIOJIb30BAJIM paHee OTOOpaHHbIE IO
puckpumMuHanuu F3H10biot (puc. 3). IIpu nocrpoennu
KaJIMOPOBOYHBIX KPHUBBIX HCIONB30BAINA KYCOYHO-JIU-
HelHyo nHTepnossamo. Kaxpmas Touka KaamopoBoy-
HOW KpUBOM NpefCcTaBIsiia cOO0M cpefiHee 3HAUCHHUE U3
U3MEpEHNH Ha TPEX MAKpOYMITIaX. BepTuKaabHbIMU OT-
pe3kamu (puc. 36) NoKa3aHbl BETMUMHBI CTaHAAPTHBIX
oTkJoHeHnl. Koapduuument Bapuanym amst pa3and-
HbIX KoHIeHTpauuii DT ne npesbiman 15%.
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Taommna 4. AHTHTENA, UCIONb3yeMble s canfaBud-MPA
AU TEPUIHOTO TOKCHMHA HA MUKPOYHIIAX

Koton Cas3bIBaroIue eTexkTupyrouye
anturena [Ab], mr/mn | anTmrena [Ab], mr/mn

E6B9 0.3
D2B10 033 12
G10B6 045
CI2ES 022
Do6C10 0.45 13.3
E4C4 03 14.6
G6C2 12.3
F3H10 12.3
D12C2 123
C2G5 0.36 11.1

Taomma 5. 3HaueHnsT aHAMTAYECKON YyBCTBUTEIHLHOCTH
TIap MOHOKJIOHAJIBHBIX aHTUTEJ JIst AeTEKIUH TN TEPUITHO-
ro TOKCcuHa B caHiBUY-MIPA Ha MUKpOUHUIIax

o AmnanuTrieckas 9yBCTBUTEILHOCTD,
apbl aHTUTE

HI/MIT
E6B9-F3H10biot 4
G10B6-F3H10biot 2
C2G5-F3H10biot 1.6

Hcxopg u3 nony4YeHHbIX JIAHHBIX, 715 JalbHEeNIIen
paboThl ObLIU BbIOpaHbI TpU Napbl aHTuUTeN: EO6B9—
F3H10biot, G10B6-F3H10biot, C2G5-F3H10biot, ans

[\ w B~ 9}

diyopecueHiys, OTH. €.

—

40 60
[DT], ar/mn

(a) 1

BAJIAKWHA n gp.

KOTOPBIX ObL1a IIPpOBECJICHa OIICHKAa aHAJIUTUYECKON
YYBCTBUTEJILHOCTU U CIIGIH/I(bI/I‘-IHOCTI/I aHaJm3a.

OpHOl U3 OCHOBHBIX XapaKTEPUCTUK KOIUYECTBEH-
HOI'O IMMYHOAQHAJIN3a SIBJISIETCS €70 YyBCTBUTEILHOCTD —
HaMMeHBbII1asi JOCTOBEPHO ONpefiersieMas KOHIEHTPALHS
aHTUreHa. J[Ins OleHKY aHATNTUYECKON YyBCTBUTEIIBHO-
cru onpepenenus: DT Gbuta mpoBefeHa cepyst 3KCIepu-
MEHTOB Ha MUKPOYUIIAX: JIJIs1 BEIOPaHHBIX Iap aHTUTEN
MOJTy4aJIii KannOpOBOYHBIE KPUBbIE B TPEX MOBTOpax 1
MIPOBOJIWIIN IIECTUKPATHOE U3MEPEHNE HYJIEBON KaJINO-
POBOYHON MPOOBI, HE COofiepzKalleil anTureH. YyBcTBH-
TEJIBHOCTh aHANIN3a PACCYMTHIBANIM KaK KOHIEHTpa-
LI1I0, COOTBETCTBYIOIIYIO 3HAYCHUIO (DIIYOPECLEHIHH,
MIPEBBIIAIOIIEMY HE MEHEE YEM Ha JiBa CTaHJapTHBIX
OTKJIOHEHUs (PIIyOPECUEHTHBIN CUTHAJ MHOT'OKPaTHO
W3MEPEHHON HYJIEeBOW KaJuOpPOBOYHON MPOOKI, HE CO-
JepKalllell aHaTU3UPYEMOTO COEIMHEHMSL.

Kax BugHO 13 npuBeieHHBIX JaHHbLIX (Ta0I. 5), mapa
C2G5-F3H10biot obecneunBana HaUOOJBIIYIO YYB-
CTBUTEJIBHOCTH (CM. pHC. 3), HO IIPH 3TOM OHAa UMena
HU3KYIO IUCKPAMIHALINIO MEKTy MAaKCUMAIIbHBIM 3Ha-
yeHneM W (POHOBBIM cHTHAJIOM (puc. 3a). B cBsizm ¢
9THM, B Ka4eCTBE ONTHMAJILHON Napbl Obljla BEIOpaHa
G10B6-F3H10biot, koTopast obecnieunBaia f0CTaTOY-
HYIO YYBCTBUTEJILHOCTH U AUCKPUMUHAIIMIO.

Jly1st OlleHKY crennuUIHOCTH B3aUMOJICHCTBHS aH-
TUTEJ B CAaHIBUY-UMMYHOAHANIM3€e C (hITyOPECHEHTHOM
perucTpanyell CurHajla MCMOJIb30BAJIM MUKPOUHITHI C
MMMOOWIIN30BAaHHBIMI AHTHUTEJIAMH TIPOTHB OJMHHA-
ALATH TOKCHHOB: XOJIEPHOTO W AW(PTEPUHHOTO TOKCH-
HOB, JIETAJILHOTO (paKTOpa U MPOTEKTUBHOI'O aHTUTEHA
CHOMPES3BEHHOTO TOKCUHA, PUIMHA, TEPMOIa0MILHO-
ro sHTepoTokcuHa E. coli (LT) u ctapmioKoKKOBBIX
SHTEpPOTOKCUHOB SeA, SeB, SeE, Sel u SeG (puc. 4).

1.4 (6)

0 5 10 15
[DT], ur/mn

20 25

Puc. 3. I'pachukn 3aBECUIMOCTY HHTEHCHBHOCTH (DITyOPECIEHTHOT'O CHTHAJIA TeJIEBLIX 3JIEMEHTOB, COflep>KaIliX IMMOOMITN30BaHHbIE
aHTHUTENA MPOTUB AU TEPUIHOrO TOKCHHA OT KOHLEHTpAIMU aHTUIeHa B KanmnOpoBoyHoi nipobe: 1 — G10B6; 2 — E6BY; 3 — C2GS;
4-D6D19; 5 -D2B10; 6 — E4C4; 7— C12ES5; 8 — mycroii resb. B kauecTBe NposIBISIONIMX HCoNb30BaHbl anTuTena F3H10biot. (a) —
muanaszon 0—100 Hr/mi fyIst BecexX map aHTHTEI; (0) — BbIAEIeH YIaCTOK HI3KHUX KOHIEHTPAIHII /IS TpeX Iap.
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Puc. 4. YBemmueHHoe oTon300pakeHne MIKpOUHa st
OIIEHKH CIENU(UIHOCTH B3aMMOJENCTBHS Mapbl aHTUTET
G10B6-F3H10biot mst neTekunn AU TEPUITHOrO TOKCHHA.
B s4efikax MEKpoUHIIa IMMOGHIN30BaHbl MA NpoTHB: Jle-
TaJILHOTO (paKTOpa CUOUPES3BEHHOTO TOKCHHA (1), TPOTEK-
TUBHOTO aHTUTEHA CHOMPES3BEHHOTO TOKCHHA (2), pUIHA
(3), macprepuitHOro TOKcHHaA (4); XOIEpPHOrO TOKCHHA (5),
LT (6), SeA (7), SeB (8), SeE (9), Sel (10), SeG (/1), mycroit
rens (12).

OtuieHKy crelpUIHOCTH aHTUTEN IPOBOAWIIN B /[BA
arana. Bo-nepBbIx, Ha GHOYNINEe ¢ IMMOOWIN30BAHHbI-
MU aHTUTEIAMA TIPOTHUB OfTHHA/IIATHA TOKCHHOB ITPOBO-
MWJIN CAaHIBAY-aHAIN3 CMECH NTAaHHBIX OMUHHAIIATH TOK-
CHHOB C TNPOSIBISIIOIMMU aHTUTenamu npotuB DT —
F3H10biot (cm. puc. 5a). B akcnepumenTe nucmoiib30Ba-
JIM OfIHHA/IIATH aHTUT'€HOB B CIIEAYIONINX KOHIEHTpa-
sIX (HI/MIIL, Ijie He yKa3aHo 0co00): JIeTalbHbIN (hak-
TOP U MPOTEKTUBHBIN aHTUT'EH CHOUPESI3BEHHOT'O TOK-
cuHa — 125 pnsa kaxporo; puuud — 55; DT — 100;
xonepHbIi TokerH — S0 Mr/mit; SeA —75; SeE, SeB — 100;
Sel — 300; SeG, LT — 200. Bo-BTOpbIX, Ha MUKPOYHIIE C
AMMOOWIN30BAHHBIMIA AHTUTEIAMI TIPOTUB OfMHHA-

(@)

QA L A W
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ALUATH TOKCMHOB MPOBOMIIN CaHJBUY-aHAIN3 CMECH Jie-
CSTH TOKCHHOB, B3SITBIX B T€X K€ KOHIEHTpaIUsX, HE
copepxxkaiteit DT, ¢ nposIBASFOIIMMU aHTUTEIaMU TIPO-
TUB JJAHHBIX JIECITA TOKCHHOB (JIETAJILHOTO (paKTOpa
MPOTEKTUBHOTO AaHTHTE€HA CHOMPES3BEHHOTO TOKCHHA,
pYLMHA, X0NepHOro TokcuHa, SeA, SeB, Sel, SeE, SeG,
LT) (puc. 56).

B nepBom ciyyae oneHrBay cienupuuHOCTb B3au-
MopiericTBusl nposisisironmx antuten F3H10biot mpo-
TuB DT 110 OTHOIIEHHIO K OCTaJIbHBIM ACCATH OMOTOK-
crnHaM. Bo BTOpoM ciydae oneHnBam cneluuIHOCTb
B3aUMOJIEHCTBHS UMMOOUIN30BAHHBIX Ha MUKPOYHIIE
aaturen G10B6. Kak BuiHO W3 MPUBEEHHBIX TaHHBIX
(puc. S5a), mposmisOmmMe aHTUTeNa mpotmB DT
F3H10biot B3amMopeticTBoBanm creruuIHo O *“‘CBO-
UM’ aHTUTE€HOM: HaOIIOIat0TCs (PIIyopeclieHTHbIE CHT-
HaJbl TOMBKO OT SYeeK MUKPOYHIIA, COOTBETCTBYIO-
LIMX IMMOOMIIM30BaHHBIM aHTHTeNaM npotuB DT. U3
MaHHBIX PHC. 56 MOXKHO CAIENATh BBIBOJ], YTO IMMOOH-
nu3oBaHHble anTUTesa IpoTuB DT G10B6 Takxe B3au-
MOJIEMICTBYIOT CHEeNM(pIYHO, TOCKONIBKY MOCIIE MPOBE-
IICHUsI aHalln3a HaOIONArOTCs (OITyOPECICHTHBIE CHT-
Hajbl OT STYEEK MUKPOUMIIA ¢ UMMOOWIA30BAaHHBIMU
aHTHTEJIaMU MPOTHB JIECSITH TOKCHHOB W He HAOIIO-
maroTcs (PIyopecHeHTHbIE CATHANBI OT STYeeK C WM-
MoOuan3oBaHHbIME anTuTenamu G10B6.

Takum o6pa3om, napa anturen G10B6-F3H10biot
mis  perekuun DT ymoBneTBopsieT TpeOGOBaHUSIM,
MIPEbSIBIIIEMBIM K aHTUTEIAM NIPH TPOBEJICHUN OJTHO-
BPEMEHHOTO MHOTOMapaMeTPUIECKOrO KOJIMIEeCTBEH-
HOTO MMMYHO(ITYOPECIEHTHOTO aHa/In3a Ha OHUOJIOTH-
YECKOM MHUKPOUHIIE, ¥ MOKET OBITh NCIIOITb30BaHA MTPH
pa3paboTKe TecT-CUCTEMBI JJIsl aHaN3a HECKOJBKUX
OMOTOKCHHOB B 00pas3Iie.

XOpOoI1I0 U3BECTHO, YTO MU TEPHsI TIEPEACTCs BO3-

AYLIHO-KAaMEJIbHbIM MyTeM NPU KOHTAKTE C 3apaKeH-
HBbIMU JTIOIBMHU. B CBsI3U € 9THUM 0cO00€ 3HAUEHME MTPH-

(0)

Puc. 5. Ouenka cnenuduynoctu napsl antuten G10B6-F3H10biot. ®yopecieHTHbIE n300paskeHus! OMOYMIIOB OCTIE IIPOBEJICHUS
CaHJBUY-UMMYHOAHAJII3a CMECU OIMHHAIIATH TOKCUHOB, BKITIOYast AU TEPUIHBIN TOKCHH, C IPOSIBISIIOIIMMI aHTUTEIAME IPOTUB
mudrepuitnoro Tokcraa F3H10biot (a); cMecn aecsiTH TOKCHHOB, He cofiepKarieit i TepIiHbIA TOKCHH, C TIPOSIBIISTIOIIIIME aHTH-

TEJIaMU IPOTHUB JIECSITH TOKCUHOB (0).

BUOOPITAHUYECKAA XVUMUA TomM 35 N5
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Puc. 6. Canpgsry-anamis gudrepuitHoro TokcuHa B PBST
(/) u o6pa3ue, cofiepsKalieM CMbIBbI HOCOTJIOTKH 3{0POBO-
ro 4enoBeka (2). Mcnonr3oBans! mapel anturen: G10B6—
F3H10biot (a), E6GB9-C2G5biot (6), G10B6-F3H10biot (s).

oOpeTaeT pa3zpaboTka METOfOB 3(P(PEKTUBHOTO OOHA-
PYXEHUSI KaK MUKPOOHOIOTMIECKOTO 3apakeHus], TaK
u DT B cekpeTax 3a60aeBImX arofei. Mbl cpaBHUBaIN
YYBCTBUTEJIBHOCTh onpefienenuss DT B cranmapTHOM
pactBope (PBST) u B pacTBopax, Cofep:KalliX CMbIBbI
HOCOIVIOTKU 3[0pOBOrO yesoBeKa. B atux akcnepu-
MEHTaX HMCHOJb30BaJil B KaUeCTBE CBSI3bIBAIOIINX aH-
tutes E6B9 1 G10B6, a B kKauecTBe AETEKTUPYIOILIX —
C2G5biot u F3H10biot (puc. 6).

AHanuTnuyeckass 4YyBCTBUTEJIBHOCTH OIIpefese-
Hust DT B PBST u oOpa3snax, comepsKalux CMbIBBI
HOCOITIOTKM 3I0POBOTO 4YEJIOBEKA, Oblda CXOJHOMU
(XpuBBbIE CTATUCTHUYECKH HE OTIUYaluch, p > 0.5) u
cocrasisna 1.3 vr/mi. Takum oOpa3oM, IPUCYTCTBHE
CEKPETOB HOCOIJIOTKH HE BJIUSIJIO Ha YYBCTBUTEJb-
HOCTb METOJa, 4TO JIeJIaeT pa3pabOTaHHYIO CUCTEMY
npuropHoi miist o6Hapyxkenust DT B Guonornyeckom
MaTepuae, B35iTOM OT NalieHTOB.

BOOPTAHUYECKAS XMW

BAJIAKWHA n gp.

3AKIIIOYEHUE

ITonyyenst MA npotus DT, ncrnons3oBanme KoTo-
pbIX B caiBUI-IP A no3BossieT cienugpuaHo onpefe-
a1t DT B KoHueHTpauuu ot 0.7 Hr/M B IUTAHILIETHOM
¢opmarte u ot 1.33 Hr/mMa B popMaTe MUKpPOUHIA, YTO
CPaBHHMMO C YyBCTBHTEIILHOCTHIO TECTOB AHATIOTHYHOTO
¢popmara, npensoxKeHHbIX ApyruMu aBTopamu [17, 19].
B nacrosieil padboTe nmokasaHo, YTO IpefiaracMblii
caanBuI-MIPA B popmMaTe miaHIeTa MO3BOIISIET OIpe-
pessats DT B Ononoruyeckux oOpa3nax 0e3 CHIDKCHHUS
yyBcTBUTENBHOCTH. [l0Ka3aHO Takke, YTO UMMYHH3a-
s Mblein KonbroraroM DT ¢ noaucTuponbHbIME
mukpocepamu (DT-cPM) npusopmia K reHepanyu
MA, CBSI3bIBAIOIINXCS UCKJIFOUUTENBHO ¢ A-(pparMeH-
TOM JJAaHHOTO TOKCHHA, B TO BpeMsl KaK UMMYyHU3alys
nHTakTHEIM DT npuBoamia K TOMy, 4TO MONTyYEHHBIE
MA npenmymecTBeHHO y3HaBaiau B-pparment DT. Ta-
KuUM 00pa3oM, UCMOIb30BaHue sl uMMyHu3anuu DT-
cPM no3BOJISIET peIIaTh ClIenraNbHbIE 3a1a4y 110 IOJY-
yennto MA x A-¢pparmenty DT.

OKCITEPUMEHTAIJIBHAS YACTb

B pa6ore ncnons3oBanu: cpeny Mria B Mmopuduka-
uun Hyns6exkko (DMEM), peTanbHyro TesUbio ChbIBO-
potky (FCS), rmyTaMuH, pacTBOp TMIOKCAHTUH-aMIHO-
nrepud-TuMugud (HAT) — (Gibco-Invitrogen, CIIA);
[JIyTapOBBIA alnbAETH], HEMONHbIA agbloBaHT Ppeitna
(HA®), mpucran, BSA, DMSO, 4-xnop-1-nacrou, 3,3-
AUaMUHOOCH3U[MH, opmo-(peHunenuaMus, N-rupo-
KCHUCYKIIMTHUMHIHBINA 3¢pup 6notuna, TBuH-20, MeTHIH-
30THa300H ruppoxnopuy (MIT), NOIMBUHUIOBBIN
crupt (50 xHa); monuBuHMIMupponupoH (360 x[a)
(Sigma, CIIA); DEAE-uemntonosy, SDS (Koch-Light
LTD, TI'epmanusi); mnonuakpuiaMuf, 2-MepKanTo-
ataHon (Amresco, CIIIA); HUTPOLEITIONIO3HYIO MEM-
Oopany BA-85 — (Schleicher & Schuell, I'epmanust); npo-
TenH-A-cecpapody, Cy5-MEUEHHBII  CTpENTaBUIUH
(GE-Healthcare, CIIIA); xpomaTorpacgniyeckie KOJIOH-
ki Micro Bio-Spin (Bio-Rad Laboratories, ®panums);
HOJIMKJIOHAJIbHBIE KO3bM aHTHUTENIa, MEUEHHbIE IIEPOK-
CHIa30i1 XpeHa, K MBIIIMHbIM UMMYHOIJIOOYJIMHAM, Me-
YEeHHBIN MIEPOKCHAA30H XpeHa CTPENTaBUIuH U Habop
7151 U30TUNMPOBAHNSI IMMYHOTJIOOYJIMHOB (mouse im-
munoglobulin isotyping ELISA kit) (BD Biosciences
Pharmingen, CIIA); nonucTuposibHble MUKPOCHEPDI
(Fluka, CIIIA); KyJbTYpalIbHBIA MJIACTHK U IUTAHIIETHI
st MDA (Costar, CIIIA). B kauecTBe MOAIOKKH JIJIsI
OMOYMIIOB UCIONB30BAIN CTEKIISIHHBIE cnaiinbl Corning
2947 Micro Slides (Corning Glass Works, CIIA).
OcranbHble XMMHYECKHE PEaKTHBbI ObUIH IOTyYEHbI
U3 KOMMEPUYECKUX MCTOYHMKOB M HCIIOJIB30BaHbI 0€3
NpEeABAPUTEILHON OYMCTKU. PacTBOphI roToBUMIM Ha
nenoHn3oBaHHOM Bofe MilliQ.

Ouucrka DT. Brienenne ToKcMHa NPOBOAWIN O
metony xxkunna u Huuanyca [24] U3 KyabTypalabHOrO
¢uneTpata wramma PW8 C. diphtheriae, npenocras-
Ne 5
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JeHHOro VHCTUTYTOM BakUMH H  ChIBOPOTOK
nm. 1.H. MeunnkoBa (MockBa). K KynbTypanbHOMY
¢unbTpaty (20 M) goGaBIsUIN Cyiab(paT aMMOHUS 10
60% HacbIILIEHNs], OCaJJlOK COOMpanu NEeHTPU(YrIpoBa-
HueM nipa 10000 g B TeueHue 15 MHUH U pacTBOPSUIA B
0.15 M NaCl. PactBopenHsbIit MaTepual (2 M) Hacllau-
BAJIX HA KOJIOHKY pa3mepoM 1 X 10 cM, 3al10JIHEHHYO
cedpamexcom G-50 n ypapHosemeHnyto 0.01 M PBS. Co-
IepKIMoe cBOOOTHOro o0beMa COOMpAH U HacllauBa-
JIM Ha KOJIOHKY 1 X 5 cM, 3anonaennyro DEAE-nesro-
n030it 1 ypasHoBetieHHyto 0.01 M PBS. Dmroryro Tok-
cusa mnposogumu 0.01 M dochaTabIM Oydepom,
coppepxkamum 0.18 M NaCl. ®pakiu o6bemom 0.5 M
cobupany 1 aHanu3upoBasiy Ha npucyrcreue DT meTo-
noMm SDS-ITA AT -anexkTpodopesa.

DT-cPM. DT KoHBIOTHPOBAIIA C MUKPOYACTUIIAMHA
puametpoM 0.5 mxMm (Micro particle size standard based
on polystyrene monodisperse size: 0.5 um cat.#95585)
COTJIACHO MpWJIaraeMoll MHCTPYKIUK MPOU3BOUTEIS C
MOMOIIBIO 2.5% TyTapoBOTO allbeTHAA.

Iony4yenne ruopunom. Menmeit imanm BALB/c nv-
MYHU3UPOBAJIH HOKOXHO B MOAYIIEYKHU 3a/JHUX JIATIOK
DT B goze 15 mkr/mbiub wim DT-cPM B pose DT
10 MKr/™bIiIb, B ipucyTcTBud HA® 1BaskNbl ¢ HHTEp-
BajioM 2 Heflenn. Yepes 14 cyT nocne nocneHet tMmy-
Hu3amu Mblam BBogw DT v DT-cPM B ¢uspac-
TBOpE B TeX XKe J03ax. Yepes 6 cyT y MblllIeii 3a0upanu
MOAKOJIEHHbIE JMMQOY3Ibl, U3 KOTOPBIX BBIEISIIN
TUM(OLUTHI 7Sl THOPUIN3ALIH C KJIETKAMHA MUAEJIOMBI
SP2/0 no metony Kennepa n Munbiireiina [28]. Hapa-
LIMBaHUE KJIETOK MHUEJIOMBI JijIsl THOpHAN3alyi U TH-
Opupu3anyto mposoawiu B cpeae DMEM, copepxkareit
20% FCS u 50 MkM 2-mepkantoataHod. CusiHie M-
(poLTOB MOAKONEHHBIX Y3JI0B MBI C KJIETKAMU MU-
€JIOMbI IPOBOAMIIM B COOTHOIIIEH!UH 3 : 1 B IPUCYTCTBUK
nonuaTuneHrmkonsi-4000 B reyenue 1 MUH coBMecT-
Hoi1 nHKyOanuu. [Tocne ruGpupn3anum KJIeTKH pa3Ho-
CIJIX 11O JIyHKaM 96-TyHOUHBIX IIJIAHILETOB, B KOTOPbIE
3a 24 4 0 9TOro NMOMEIIAIN MbIIIHbIE MaKpogarm.
KneTtkun KyabTUBHpOBalIM B CEJIEKTHBHOH cpefie
DMEM c po6asnenuem 0.1 MM rumokcanTusa, 1.6 X
x 107 M tumupusa 1 4 X 107 M aMuHONITEpUHA.

Yepes 8 cyT nocie ruOpuAn3aliy U3 JyHOK, B KOTO-
PBIX HaONIOAANCsl aKTUBHBIN POCT KJIETOK, OTOMpAaM
KYJIBTYpalbHYIO Cpely ¥ TECTUPOBAJIM €€ METOJOM He-
npsiMoro TBeppogasnoro MPA Ha Hammume aHTUTEN K
DT. 13 nyHOK, B KYJIbTYPAJILHON Cpefie KOTOPBIX PETHU-
CTPHPOBAIIN JJOCTOBEPHO MOJNOXKHUTEIBHYIO PEAKIHIO C
TOKCHHOM, OTOMpaJI KJIETKN ¥ KJIOHWPOBAJIM UX TpPU-
Kbl METOJIOM TIPEAEIBHBIX Pa3BEEHNUII B CPEAIE pOCTa.
[ng panpHeder paboTbl OTOMpANId KYJIBTYPhI, YpO-
BEHb aKTUBHOCTH KOTOPBIX IIPEBbIIIAT KOHTPOJb B 15—
20 pas.

Ouncrky MA 13 acuTHOM XKMIKOCTH OCYILIECTBIISUIN
MeTofoM adrHHON XpomaTorpadun Ha NMPOTEUH-A-
cepapose. ACIUTHYIO >KUAKOCTh pa3dapisiim B 4 pasa
crapToBbIM OycdepoM (1.5 M rimums 1 3 M NaCl, pH 8.9)
4 BUOOPTAHMYECKAS XNMUS
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¥ HAHOCHWJIU Ha KOJIOHKY, 3aNIOJTHEHHYIO ahy(pUHHBIM HO-
CHUTEJIEM U YPABHOBEIICHHYIO TeM ke Oydepom. IDiro-
o MA nposogumi 0.1 M mutpatHbIM Oychepom, cTy-
neHvaro nonuwxkast pH no 6.0, 5.0 u 4.0. ITocne amonuu
MOJTyYeHHbIe (DpaKInW, COflepsKalljie aHTUTela, Hel-
tpamzoBanin 1 M Tpuc-HCl, pH 8.0, u guamu3oBanu
npotus PBS.

Konsrorarel anTures ¢ 6uoruHom. Pactsop N-rup-
POKCUCYKUMHIMHITHOTO 3(upa OHOTMHA B AUMETHUII-
c¢popmamupe (10 mxu, 5 Mr/min) gobasnsu K 70 MK pac-
tBOpa anTuTeln (5 mr/mi B 0.01 M 6ukap6oraTHOM OY-
tepe, pHI9.8), peakmmro mnpoogmmu 1 4 1pm
nepeMenmBanud ¥ Ttemuneparype 20°C B TeMHOTe.
Konsbrorar atureno-OHOTHH OYAIIAIIA OT HU3KOMOJIE-
KYJISIPHBIX IpuMecel renb-(puibTpanuei Ha Micro Bio-
Spin-konoHke, 3anonHeHHo# cedaekcom G-25 u ypas-
HOBellleHHO PBS.

Henpsimoii TBeppogaszubiit UPA. DT copbuposa-
71 Ha OBepXHOCTU TyHOK P A-nimaHiera u3 pacTBo-
pa c kornenTpanueit 1 mxr/mi B 0.1 M PBS B o6beme
100 mxn B Teuenne Houn nipu 4°C. I1o oKOHYaHUN WH-
KyOauuu miaHumer npombiBann PBST. CsoGopHble
LUEHTPbI CBSI3bIBaHUS ONOKHpoBamu 2% 00e3KUpeH-
HBIM MOJIOKOM, UHKYOHpPY# IJTAaHILET B TeUeHNe 1 4 mpu
37°C. 3aTtem nnaHiet cHoBa npoMbiBanu PBST, B yn-
KU BHOCWJIM aHTHTENA B KOHUeHTpaumu 5—10 MKr/mi,
ey IByXKpaTHbIe pa3BefieHus 1 THKyOupoBamu 1 4
ripu 37°C. ITocrne mpoMbIBaHuMS B TYHKH IUTAHIIIETA BHO-
CHJIU TIEPOKCHAA3HBII KOH'BIOTAT KPOIMNYbUX AHTHUTEI
MIPOTUB MIMMYHOITIOOYJIMHOB MBIIIY, THKYOUpoBanu 1 4
npu 37°C, ormbiBanu PBST 1 B Kaxkyto JyHKY 00aB-
ssmu o 100 MxJ1 pacTBOpa cyOcTpaTa NEPOKCUAA3bI —
opmo-(peHWIEeHUaMIH — B KOHLEHTpalmy 1 Mr/mi B
1% wurpatHoMm Oydepe, pH 4.5, conepxamem 0.05%
MepeKucr Bofopofia. Peakuuio ocranaBmuBamy no6as-
neHueM 50 MKy 2 M cepHOII KUCTIOThI U MHTEHCUBHOCTh
OKpacKu pPETUCTPUPOBAIN CNEKTPOOTOMETPUIECKH,
onpefensisi onTuyeckoe normnoienue npu 490 HM.

Canpsnu-Bapuantr UPA B (popmare miammera. B
ayHku V1P A-nnanineTa BHOCWIN PaCcTBOPHI CBA3bIBAIO-
umx MA (10 mxr/mi) B PBS, B 06beme 100 M1 Ha JTyH-
Ky, 1 copOupoBanu ux B TeyeHue Houn npu 4°C. Cpo-
OOMHbIE LIEHTPHI CBSI3bIBAHUS OIOKUPOBaI 2% PacTBO-
POM 00€3KUPEHHOIO MOJIOKA, MHKYOUpYs IUIAHILIET B
teueHre 1 4 npu 37°C. [Janee B IyHKU IUTAHIIETa BHO-
cumu pactBop DT B konunentpauum 1 Mkr/min (mo
100 MKJ1 Ha JTYHKY), IeT1au ABYXKpaTHbIE pa3BeCHUS U
vHKyOupoBanu 1 4 npu 37°C. 3aTeM mIaHIIEeT NPOMbI-
Basu PBST, B Kaxkyto TyHKY AOOABIISIIN AETEKTHPYIO-
e onotuHmpoBanHbie MA (510 MKr/MT) B 00Be-
me 100 Mk, u maKyoupoBamu 1 1 mpu 37°C. Ilocne oT-
MBIBKU JJOOABIISI PaCTBOP MEYEHHOI'O IIEPOKCUAA301
XpeHa CTpenTaBUiMHa B pabodyeM pa3BefeHuu (1o
100 Mk Ha nyHKY) U uHKYOrpoBanu 40 mun npu 37°C.
B kaudecTBe IposBIISIONIEro cyOcTpaTa UCIOIb30Ballld
pacTBop opmo-peHnneHguamMusa (1 Mr/mi), cM. BbIIIE.
Ilocne pa3BuTHsS OKpacKd pPEakUUiO OCTaHABIUBAIIN
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2 M cepHOIi KICIOTON U ONPEAEIISIA ONTUIYECKOE IMO-
rotenne npu 490 um. [ onpenenenust DT B cMbIBax
HOCOIVIOTKM aHTHUIEH PacTBOPSUIM B 0OOpaslie CMbIBA,
B35ITOM OT 3[I0POBOIO 4esioBeKa, pa3Oasisiii B 10 pa3
PBST u BHOCUIIH B IUTAaHIIET C COPOMPOBAHHBIMMY CBSI3bI-
BAIOLMH aHTUTEIaMU U 3a0JJOKHPOBAHHBIMU CBOOO.-
HbIMHU caiiTamu. [Jasee NpoBOAIIIN aHATIN3 KAaK OIKUCAHO
BBIIIIE.

N3rorosnenne mukpouunos. ['vpporenesbie OMO-
YHUIbI U3TOTABIMBAIY 110 TEXHOJIOTHN MOJIMMEPU3aIH-
oHHOW mMMoOmnm3anun [29-31]. Tlommmepusanmon-
HYIO CMECh, COfIEp>Kalllyto Tesleo0pas3yrole MOHOME-
pbl Ha OCHOBE MeTakpwiampaa U N-3aMeleHHbIX
aMHHOCaxapoB, a TakKe MofJesKale UMMOOMIN3a-
MM aHTHUTeNIa HAHOCWJIHN € MOMOIIBI0 poboTa QArray
(“Genetix”, BennkoOputaHusi) B BUAE€ MUKpPOKAaNeb
o6bemMoM (.1 HT Ha MOBEPXHOCTH NMOJIOXKKU. Paccros-
HHUE MKy IICHTPaMU TeJIEBbIX 3JIEMEHTOB COCTaBJISIIIO
250 MxM. Kaxxayro KOHIEHTpalyio KaxkIoro u3 UMMO-
OMIIA3YEMBIX aHTUTEJ HAHOCWIM B 4-X MOBTOpax (mo
YeThIpe OMHAKOBBIX I'eJIeBbIX 3eMenTa). [lommmepn-
3alMI0 TENEBBIX g4eeK MpoBOauIn 1oy Y ®-cBeToM c
MaKCUMAaJILHOM [JIMHOM BOJHBI 350 HM B TeUyeHHE
50 mun npu 20°C B ToKe azorta. MIHTeHCUBHOCTH Y O-
mznyuennst 0.06 mxBr/cm? (GTE lamp F15T8/350 BL,
Sylvania, Danvers, MA). KauecTBo nony4eHHbIX O1O-
YUTIOB MPOBEPSUIA B MPOXOJSIIEM CBETE C MOMOIIBIO
OMOYUT-aHAIN3aTOpa, CHAOKEHHOTO ClelUaIbHBIM
nporpaMMHbIM o6ecnieuenueM (UMb PAH). [Has
JanbHeen paboTbl OTOMpany OMOYMIIBL, 71 KOTO-
PBIX OTKJIOHEHUST 3HAUSHNH PaJNyCOB TeJIeBBIX 3JIe-
MEHTOB He NMPEeBbIAN 5% BHYTPU KAXKAOro OMOYMIa
1 8% Mexy BceM OMOYMIIaMU JAHHOM napTuu. Muk-
pOYMIIBI IEpey] MPOBEICHNEM aHAIM3a OTMBIBAJIM B Te-
yenne 40 mud PBST, 3aTeM omojackuBaay JUCTUILIN-
poBaHHOM Bofiof. 17151 yMeHbIIIeHUS HecnelpuIeCKuX
B3aMMOJIENICTBUI MUKpOUUIIBI 00pabaThlBaly OJOKHU-
pyromum 6ypepom PBSP B Teuenue 1 4, 3aTeM IpoMbI-
BAJIM JUCTUJIJIMPOBAHHON BOIOH.

Canpgsny-umvyHoanams DT ¢ ucnonb3oBannem
aBHJIMH-OMOTHHOBOr0 KOMIUIEKCca HA MuMKpoummax. K
30 mxa pacrBopa DT B MIX1 po6asnsnu 30 Mk pac-
TBOpa KOHBIOraTa aHTuTel ¢ OmotuHOM B MIXI1
(20 mxr/mm). CMech mepeMelMBaid U HAHOCWIM Ha
MuKpounn. Mukpounns!l nHKyOuposaau npu 37°C B
TedeHne 17 4. [Tocne nHKyOanmm ¢ MEKpOYUITOB Yas-
7 peakUMOHHbIE KaMephl, ONOIACKUBANN JTUCTIIIIIN-
poBaHHO#1 Boiodl M oTMbIBaiau 20 muH PBST, BHOBb
OIIOJIACKUBAJIY BOJIO, BBICYILIMBAJIN B TOKE BO3AyXa U
HaHOocmn 50 MKIT pacTBOpa (PIIyOpecieHTHO MEYEHHO-
ro Cy5 crpenraBupuna (10 mxr/mi) B MIX1. Mukpoun-
bl UHKyOupoBanu B TeueHue 10 mun npu 37°C. ITocne
MHKYOAIy ¢ MAKPOYHIIOB YAaJIsUIA PEaKIMOHHBIE Ka-
MephbI, ONOJACKUBANIN JUCTUINIUPOBAHHON BOION 1 OT-
mbiBaiu 30 mud PBST, BHOBE onoJiacKuBalii BOJOR 1
BBICYIIIMBAJIM B TOKE BO3/yXa, 3aT€M PETUCTPHPOBAIH
(pryopecueHTHbIE CUTHATIBI.

BOOPTAHUYECKAS XMW

BAJIAKWHA n gp.

M3mepenusi curaaioB ¢iiyopecueHiy 1 MocTpoe-
HHe KaJMOpPOBOYHBIX KPHMBBIX. /13MepeHus] cUrHalIoB
(pryopecueHImy TpOBOAMIIN € UCTIONIB30BaHUEM (PIIyO-
PECLEHTHOT'O aHaIM3aTopa MUKPOYHIIOB, CHAOXKEHHO-
r'O KOMITBIOTEPOM U IPOTPaMMHBIM OOeCIIeUeHUEM JITIsT
00paboTku pryopecueHTHbIX H300paxeHuil ImaGel
Research [32]. KonmnuecTBenHyI0 neTekimio (iryopec-
LEeHTHOro curiana kpacurensd Cy5 npoBOOWIM C HC-
nosib3oBaHneM puwibTpoB 650/670 HM (BO30YXKpe-
Hue/amuccrst), Bpems akcrosunuu 1000 mc. Bee n3mepe-
HUS OBbUTN BBITIOJTHEHBI ITPU KOMHATHOW TeMIlepaType.
IIpn ananm3e MOJMy4YEHHBIX MAHHBIX WHTEHCHBHOCTD
(pryopecueHIMU pacCUUThIBANIN KaK MEUaHHbIN CUT-
HaJ OT YeThIpeX OIMHAKOBBIX FeJIEBBIX SYEEK.

Bennuuna ciyopecieHTHOro curHana J ompepe-

C-B,,
B r.g. B d.c.
[UaHHbIA (PIyOpPECUEHTHBI CHTHAJ, PacCUMTAHHBINA
I3 A9edKA. 17151 TOro 94To0Bl yYECTh MPOCTPAHCTBEH-
HYHO HEOJHOPOJHOCTh MHTEHCUBHOCTY MCTOYHMKA W3-
JIy4EHUs, MUKPOYHII 3aMEHSIU KPACHBIM CTEKJIOM C Ta-
KIUMH K€ TeoMeTpudecKuMmu pasMepamu. [lomydanm
(pOHOBBIN CUTHAM OT YYaCTKOB, COOTBETCTBYIOIIUX T'e-
JNIEBbIM stueiikaM (B, , ). [Iyist yuera mryMoOB MEUKPOCKOMA
(pryopecueHTHBIN U (POHOBBIN CUTHANIBI KOPPEKTUPO-
BAJIA IIIyMOBBIM CUTHAJIOM B, ., N3MEPEHHBIM IIPU HY-
JIEBOI MHTEHCUBHOCTH OOJTyYEHMUSI.

JIsi1ack cornacHo popmyite J = , rme C—me-

KoncranTsl ad(punHOCTH aHTHTEN DU CBSI3bIBA-
Huu ¢ DT onpepensnu no metopny bATTH HENPSIMBIM
tBeprodasHbiM MDA [33] u Beruucnsnm no popMmy-
ne K,=1/(4[Ab'] —2[Ab]), rme [Ab'] — KoHUIIEHTpaIUs
aHTHUTEN, coOTBEeTCTByromAass 50% CBSI3bIBAHUIO OT
MAaKCUMAJIBHOTO NPHA BHECEHUU B JIYHKY IUIAHIIETA
TOKCHMHA B KOHIleHTpann [Ag], a [Ab] — koHIIeHTpa-
U1 aHTUTET, COOTBETCTRYIOIIAsI uX 50% CBSI3BIBAHUIO
OT MaKCHUMAaJILHOTO TP BHECEHNH TOKCHHA B KOHIIEH-
Tpauuu 2 X [Ag] B IyHKY.

Inexrpodope3 H HIMMYHOOIOTHHT. DIeKTpodope3
obpa3ioB DT 1 MA B BoccTaHaBJIMBAIOIIMX YCIIOBUSIX
npoBopui B 12.5% ITAAT o metony JIammmu [34]. B
Ka4ecTBe CTaHIapTOB MOJIEKYJISIPHBIX MAcC HCIIONIb30Ba-
m cMech 6enkoB (Amersham Pharmacia Biotech UK):
¢ocopmnaza B —97.0, ans6ymuH — 66.0, 0BansOyMuH —
45.0, kap6oanruapasza — 30.0, MHTUONTOp TPHUIICHHA —
20.1, o-makransOymuH — 14.4 k[1a. [1n4 pasnenenus 6en-
KOB B HEBOCCTAHABJIMBAIOIINX YCIOBHSIX K 00pa3naM aH-
tuten u DT pmobasmsumm 0.125 M Tpuc-HCl1-6ydep
pH 6.8, comepxammit 4% SDS u 20% rnviepuHa, B
BOCCTaHABIIMBAOIIMX YCIOBUAX K 00pa3naM JoOaBiIsin
TOT Xe Oydep, copepxkatuii 10% 2-mepkanrosraHona.
Pasnenenne 6enkoB nposopwiu B 10% ITAAT. Ilo 3a-
BepIIIEHNH TTpoliecca 3JIeKTpodope3a reiib OKpaIIBaIK
0.125% pactBopom Kymaccu R-250 unm ucnosin3oBanu
IS TepeHoca Ha HUTPOLEJUIIONIO3HYI0 MeMOpaHy
BA-85, cornacno metopy [24]. KoHTpobHbBIE pENIMKI
okpammBaii 0.5% pacTBOPOM aMHUIOBOIO YEPHOTO B
Ne 5
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CMECH YKCyCHasl KHCIOTa—MeTaHon—Bofa, 1 : 5 : 4. He-
crieruryeckoe CBSI3bIBaHME Ha perivKax OJIOKMpOBa-
71 00paboTKOI uX 1% pacTBOpOM 00€3KUPEHHOTO MO-
noka B PBS, nocne yero permku oOpadaTbIBaIi aHAIU-
supyembivi MA k DT (5 MKr/mi) m MeueHHBIMA
MEPOKCUAA301 XpeHa aHTUTEIAMH K MBIIIUHBIM IMMY-
Hornmo6ymHaM (1 : 500). [171st oKpallmBaHsI HCTIOb30-
BaJI cMech XJIopHapTONa 1 AmaMiIHOOeH3MArHA [35].

Pa6GoTa BhInoHEHA pH (PUHAHCOBOII MOJIE PKKE

u3 cpepct @I “HanuonanbsHas TexHoJOTnYecKast
6a3a” Ha 2007-2011 rr. B paMKax rocyjjapcTBeHHOTO
koHTpakTa Ne I'TI/07/538/HTB/K ot 11.09.2007 r.,
wudp “buonaroren”.
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Production and Characteristics of Monoclonal Antibodies to the Diphtheria Toxin

T. I. Valyakina“#, O. E. Lakhtina“, R. L. Komaleva®, M. A. Simonova¢, L. V. Samokhvalova¢,
N. S. Shoshina“, N. A. Kalinina?, A. Yu. Rubina?, M. A. Filippova?,
Yu. V. Vertiev¢, and E. V. Grishin®

#Phone: (495) 335-3533; e-mail: valyakina@ibch.ru
¢ Shemyakin—Ovchinnikov Institute of Bioorganic Chemistry, Russian Academy of Sciences,
ul. Miklukho-Maklaya 16/10, Moscow, 117997 Russia

b Engelhardt Institute of Molecular Biology, Russian Academy of Sciences, ul. Vavilova 32, Moscow, 117991 Russia

¢ Gamaleya Scientific Research Institute of Epidemiology and Microbiology, Russian Academy of Medical Sciences,
ul. Gamaleya 18, Moscow, 123098 Russia

Monoclonal antibodies to the diphtheria toxin were produced without cross reactivity with the thermolabile tox-
in (LT) from Escherichia coli; ricin; choleraic toxin; the SeA, SeB, SeE, Sel, and SeG toxins of staphylococcus;
the lethal factor of the anthrax toxin; and the protective antigen of the anthrax toxin. A pair of antibodies for
the quantitative determination of the diphtheria toxin in the sandwich variation of enzyme-linked immunosor-
bent assay (ELISA) was chosen. The determination limit of the toxin was 0.7 ng/ml in plate and 1.6 ng/ml in
microchip ELISA. The presence of a secretion from the nasopharynx lavage did not decrease the sensitivity of
the toxin determination by sandwich ELISA. The immunization of mice with the diphtheria toxin and with a
conjugate of the diphtheria toxin with polystyrene microspheres demonstrated that the conjugate immunization
resulted in the formation of hybridoma clones which produced antibodies only to the epitopes of the A fragment
of the diphtheria toxin. The immunization with the native toxin caused the production of hybridoma clones
which predominantly produced antibodies to the epitopes of the B fragment.

Keywords: ELISA, sandwich assay, biological microchip, A and B fragments of the diphtheria toxin, diphtheria
toxin, monoclonal antibodies
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