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HudTrepitinuit TokcuH — 11e ek3oautured Corynebacterium diphtheriae, mo iHridye cuaTe3 mpoTeiny i BOU-
Bae uyTauBi KaiTuHM. MeToo poboTu 6yJi0 ofepKaT peKOMOiHAHTHI OZHOJIAHIIOTOBI BapiabeabHi (hparmeHT
aututina mioguuu (scFv — single-chain variable fragments) mpotu B-cybomaunuili 1uTepiiiHoTO TOKCUHY.

ITicna Tphox payHmiB cesekirii ¢garoBoi HaiBHOI (HeimyHHOi) 0i6JioTeKM aHTHUTIN JIOAUHU TIPOTH
pexombiranTHOI B-cybomuuuili sudrepiinoro Tokcuuy 0yao Bigiopano 12 cnenmudivaux kiaoHiB. Hykiaeoruami
IMOCJIiJOBHOCTI BimiOpammx aHTHUTI OyJ0 TiApoJidoBaHO eHAOHYKJIeazow Mval, npu oMy BUSBIEHO
6 yHIKaJIbHUX PECTPUKI[IMHUX maTepHiB. OMHOJIAHIIIOTOBI aHTHUTIiIA eKcIIpecoBano y KJaituHax Escherichia
coli XL1-blue i MmeTog0M iMyHOOJIOTHHTY BU3HAUEHO ¥ 0aKTepialbHUX eKCTPAKTaX JAETeKIIi€I0 aHTUTLIaMHU 10
E-tery. MeTomoM iMyHOEH3UMHOTO aHaJi3y MOKa3aHO 3JaTHICTH aHTUTIJN 3B A3YBATUCh i3 cyOoamHUIIeI0 B
TOKCHHY, IIPH IbOMY KOHCTaHTA ahiHHOCTI A5 pisHUX KJIOHIB cranoBmaa Bix 10% o 108 ML,

3Bakanouy Ha Te, IO OAep:KaHi (parMeHTH aHTHUTIA cHmemu@iudi [0 pelenTopsB’sI3yBaJIbHOIL
B-cyboauuMIli 1 TepiiHOTO TOKCUHY, AOILILHIM € ITIOAAJIBIIIE TOCIi IKeHHA IXHiX TOKCUHHEeNTPaIi3younx
BJIACTHBOCTEHN Ta TepalmeBTHUUYHOTO IoTeHIiany. OKpim Toro, omepskami scFv-antuTisia MoXyTh OyTU
BUKOPUCTAHI IJId JeTeKIlil Ta JoCaiaKeHHsA 0i0/I0TiYHNX BIACTUBOCTEH Au(TEPiiitHOTO TOKCUHY.

Knwuwosi cnosa: scFv-anturina, gudrepiifinuii ToKcuH, (QaroBuii mauciieii, HaiBHa 6i0mioTexa
peKoMOiHAHTHUX aHTUTIJ JTIOAUHN.

OcHoBHIi maTosioriuni TpoaBu audTepii 3y-
MOBJIeHi nielo audTepiiiHoro Toxcuuy. Moro
BUABJEHHSA € KJIOUYOBUM Yy OiarHOCTHUIIL Iriel
XBOpPOOU, a mpoTUAU(TEPiliHa Tepalid CIIpaMO-
BaHA K Ha 3HUIIEHHS caMoro 30yJHUKA, Tak
i Ha HeHTpaJisaIio MUTOTOKCUYHOI aKTHBHOC-
Ti Tokcuny [1].

HudTepiiHUA TOKCUH € NOIpPEeACTaBHUKOM
rpynu A—B-TOKCUHIB, IKUM IpUTaMaHHE PO3-
OiJIeHHs pelenTops’a3yBajJbHOI Ta KaTawi-
TUYHOI (PYHKIII MiK PIBHUMU IiIAHKAMH —
A- ra B-pparmeHTamu, AKi TaKOXK Ha3WBaIOTh
cybomuHuIAMU. bBesmocepegHbOI0 MiIlIeHHIO
nas A-gpparmenra € paxTop eadonrarii EF-2 [2].
TorkcuH KaTalidye peakIililo prOO3UIIOBAHHS
EF-2, 110 npu3BOguUTh A0 HOro iHakTuBAaIlii Ta,
SAK HACJiJIOK, N0 3yIWHKU CUHTE3y IPOTEiHy.
Cybomuuunsa B Bigmosimae 3a 3B’sa3yBaHHA i3
perenTopoM KJITHH-MillleHel i TpOHUKHEeHHS
cyboamuuIi A B 111T030J156 [ 3].
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Bigomo, 1110 MOHOKJIOHAJIbHI aHTUTIIA, AKi
3IaTHI HelTpandidyBaTu AUMPTEPiAHUNA TOKCHUH,
y 6inbIocTi BUIagKie cuenugiuyHi came g0 Moro
B cy6omunuti [4, 5]. Cybonmuuna B micturh
caliT 3B’sI3yBaHHSA i3 KJIITHUHHUM PeIeIITOPOM,
i xonu 1A OiTAHKA OJOKYEThCA AHTHUTiJIaMMu,
TOKCHUH BTpPauae TOKCUUYHICTD Ta 3MaTHICTH ITPO-
HUKATHU BCepPeInHy KIiTUH-MimeHe [4].

Ilig wac jpikyBamHa Au@dTepili BaKJINBO HE
JIUIIIe SHUIIUTY 30y IHUKA, a i HeHTpaJIidyBaTu
IudTepiiHU TOKCHUH. SIK MyKepesio aHTUTOKCH-
HiB 3aCTOCOBYIOTH 3[€0iJIbIIIOT0 aHTHCUPOBAT-
Ky, OJlepsKaHy Bij rimepiMyHi3oBaHUX KOHEI,
o 3maTtHa e()eKTUBHO HEUTpPaJisdyBaTU ITHUTO-
TOKCUYHY aKTHUBHICTb NUMPTEPIAHOTO TOKCUHY.
OnHak cupoBaTKa KOHSA, HABITH IIiCJIA OUUIIEH-
HS, MOYKe CIIPUUYMHIOBATHU y TAIli€HTiB HUBKY
MaTOJIOTIYHUX PeakKIliii, 30KpeMa CUPOBATKOBY
xBOpoOy i HaBiTH aHadiakcuUHME IOK [H, 6].
Opneps;xkaHo HHU3KY TOKCHUHHENTPATiByIOUMX
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MOHOKJIOHAJbHUX aHTUTLI Mmuli [4, 7]. IIpore
A X BUKOPHCTAHHA B POJIi aHTUTOKCUHIB
moTpiOHO BUAanuTHM KceHoreHHI mwuinaui Fc-
(parmeHTH aHTUTIJI.

3acTocyBaHHA CYYaCHUX T€HHUX TEXHOJIO-
rii mae 3MOry OTpUMyBaTU pPeKOMOiHaHTHI
aHTUTiza, mo3baBieHi Fc-pparmentis. Tak,
peKomMOiHAHTHI OJZHOJIAHI[IOTOBI Bapiabeib-
Hi pparmenTu aHTuUTii — scFv (single chain
fragment variable), aki BigmoBigarmoThL aKTHUB-
HOMY IIeHTPY AaHTUTija, 3maTHiI crmermudiy-
HO 3B’sI3yBaTHCh i3 IMiJILOBUM aHTHUI'€HOM, aJie
€ 3HAYHO MEHI iMYHOT€HHUMWU, OCKiJIbKU He
MaloTh KOHCTAaHTHUX AoMeHiB. Pawmimre i3 da-
roBoi 6Oi0siorexkm scFv-amTurin muimi wHamMmn
O0yJio ozmepskaHo HU3KY scFv, AakuM mpuraman-
Ha 3JaTHIiCTH iHriOyBaTu 3B’sI3yBaHHSA TOKCH-
HY 3 KiaiTunamu-minieaamu [8]. Oguaxk HaBiTH
Taki peKoMOiHaHTHI ()parMeHTH aHTUTII € Uy-
JKOPiZHMMMY IJIs JIIOOUHU IIPOTeiHaMU, OCKiIb-
KM KOAYIOThbCS TeHamu Mwuimi. MeToioo poboTn
oysno omep:xatru scFv-anturina mo B-cybomu-
HUIII AUPTEPiiHOTO TOKCUHY i3 (paroBoi 6i0Ji-
OTeKM, CKOHCTPYHOBAHOI HAa OCHOBiI HaiBHO-
ro (HeiMyHHOr0) pemepryapy iMyHOTJIO0y IiHiB
JIOOUHUA. 3 OTJIAAY Ha Te, IO TaKi peKomoOi-
HAHTHI aHTHUTiJa 3a MPUPOJAOIO0 € IMMOBHUMMU a-
HaJIoTaM¥W aHTUTLJI JIOAUHU, PUSUK PO3BUTKY
mOOIiYHMX IMYHOJIOTIYHUX peakIliili mpoTyu HUX
CYTTEBO HUIKYMU, Hi’K ITPOTU iMyHOTJIOOYJTiHiB
TBapUH.

Marepiaau i meToau

Bioziomexa scFv-aumumin awdunu. Ce-
JIeKIIifo mpoBoauau 3 0ibaioTexku scFv-auTuTia
JIoAuHA, npencrasiaeHoo 10° pisHuMu cremu-
(iunocramu. [ KOHCTPYIOBaHHA 6i0ioTeKn
0yJi0O BUKOPHUCTAHO MoaudikoBaHUM (armif-
Huit BeKTOp PCANTAB-5E (puc. 1) ta Riitnu-
uu Escherichia coli XL1-blue (remotut : recAl
endAl gyrA96 thi-1 hsdR17 supE44 relAl lac
[Fr proAB lacIqZAM 15 Tn10 (Tetr)]).

Cenerxuyito scFv-anmumiJs BUKOHYBaJIU, AK
omucaHo pagirre [9]. Sarajmom aasa Bigdbopy mo-
BUTUBHUX KJIOHIB OyJIO IPOBEJEHO TPU PayH-
Iu ceJieKIii meTomoM (haroBoro AUCIJIEA Y Mi-
KPOTUTPYBAJBLHUX IIJIAHINIETAaX. $IK aHTUTEH
BUKOPUCTOBYBAJIM PEKOMOIHAHTHUN aHAJOT
B-cybomuuautii gudrepitinoro tokcuny (sbB),
iMyHOTeHHI BJIACTUBOCTI AKOTO i/JeHTUYHi 10oro
npupoaHiit B-cy6oquuuiii [9, 10].

AHani3 noaimopismy pecmpukmuux pae-
meumise. JIHK-mocaimoBHOCTi scFv-anTuTin
amiurigikyBanu 3 parmiguoi JHK 3a momomo-
roo cekBeHyBasibHUX mpamepiB pCANTAB-
S1ta pCANTAB-S6. Ogepsxani JJTHK-mmocaigoB-
HOCTi 00pOOJIAIN eHIOHYKJIea30l PeCcTPUKILii

Muval (catit pectpukiii 5-C C"A G G-37). Pe-
CTPUKTHI parmenTu posainanru y 12% -my mo-
JiaKpujaaMigHOMY TreJri.

Excmparuyis nepunaasmamuyrol Ggparyii.
Bupinerna mnepumniasMaTUYHUX EKCTPAKTiB
MTPOBOIUIIN, TiAAAIOUN KJIITUHU OCMOTHUUYHOMY
IIIOKY, 3TiJHO 3 ONMCAHOI0 paHiIlle MEeTOJUKO0
[9]. KouuenTtpaitito scFv-antutin y nepumnias-
MATUYHUX EKCTPAKTaX BU3HAYAJIU METOLOM
IeHCcUTOMEeTPii, aHanisymouu ejleKTpodoperpa-
Mu 3a momomoroio mporpamu TotalLab TL120.

ImyHnoensumnuil anania. Yci posuuHu Io-
CIimoBHO iHKYOyBaJ M B JYHKax IJaHIIeTa
nporarom 60 xB 3a 37 °C. AHTUTEeH HAaHOCUJIU
B KoHIeHTparii 10 MKr/Mma y 3abydepeHomy
disionoriunomy posuuui (3PP) (0,8% NaCl,
0,02% KCl, 0,144% Na,HPO,, 0,024% KH,PO,,
pH 7,4) B0o6’emi 100 MK Ha ogHY TYHKY. IToTim
JyHKU Tpuui npomuBaau 3PP i BHocuam 1o
150 MK 5% -ro PO3UNHY 3HEKUPEHOTO MOJIO-
Ka y 3®P. Ilicia BigzMuBaHHA TOoAABaJIU IEePH-
mrasMaTuyHi ekcrpaktu y oydepi TOB (3PP
3 0,04% t1BiH-20), TYHKM 3HOBY IIPOMHBAJIU
i BHOCUJIM aHTHUTia IPOTHU 3aUTOi i3 scFv map-
KepHoI nociaigoBHOCTi (E-Tery), y 6ydepi TPB
(posBemenns 1:6000). Ilicaa imkyOarii JyHKNT
MIPOMUBAJIK i JOoJaBajii KOH’IOTOBaHi 3 mepo-
KCHUZA3010 XPOHY aHTHUTiJIa TPOTHU MUIITAUUX
imyHoOrI00yIiHiB y possemenui 1:5 000 y 0yde-
pi T®B. [Ina npoABJIeHHS BUKOPUCTOBYBAJIU
pO3YMH, IO MiCTUB 5 MT opTOodeHiJeHaiaMiHy
(Sigma, CIITA), 12,5 ma 0,2 M Na-miurpaTHOTO
oydepa (pH 5,0) Ta 5 MKJI mepoKCHUAY BOIHIO.
Yepes 20 XB peakI[ito 3yNUHAJNA JOJaBAHHAM
2M H,SO, o 50 MKJ Ha TyHKY. PesyabTaTu a-
HaJIi3y oJlep:KyBaj BUMipIOBaHHAM 3a JOBYKU-
Hu XBwiti 490 HM.

Sig Pept1 Vh

Rep Origin 1

pCANTAB-scFY

sz25bp
bla

Mat Peptice 1

bla

Rep Origin 2

Puc. 1. Cxema darmigu pCANTAB-5E
3 IHK-nmocaigosuicTio scFv-anTuriia.
Poswmip mocrigoBHOCTI scF'v Mmoxke merio BapitoBaTu
IJI Pi3HUX KJIOHIB
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Imynobromune. Ilicaa enexrpodopesdy mpo-
TeiHU MePeHOCUJIM Ha HiTPOIeJII0JO3HY MeMO-
paHy eJIeKTPOIIePeHoCcOM 75 XB 3a CUJIU CTPYMY
38 MA. ITicis 1pOro HiTPOIETIOJI03HY MeMO-
pany imryoysasu 60 xB mpu 37 °C y GJIOKY-
BaJbHOMY po3umHi (5% -He 3HEKUPEHE MOJOKO
y 3®P). ITorim meMOpany IpoMuUBaIA i iHKY-
oyBasu 3 aHTuUTisamu mpotu E-Tery 60 xB 3a
37 °C. Hani memO6paHy S3HOBY IIPOMHBAJIN
i 60 xB 3a Tiei camoi TemmepaTypu iHKyOyBa-
JIY 3 QHTUTIIaMU IPOTU MUIIAYNX IMyHOTJIO0Y-
JiHiB, KOH’IOrOBAaHUX 3 IMEPOKCULA30I0 XPOHY.
ITicnsa imky0aiii MemOpaHy IpoMUBAJIH i Imepe-
HOCHJIU IJIS IPOSABJIEHHS Y PO3UUH, IO MiCTUB
0,06% pmiaminobeusumuuy (Sigma, CIITA) Ta
0,001% mnepoxcuny Boguio y 3®P.

Bu3HauernHs KOHCMAHMU A@iHHOCMI TIPO-
BOAUJIN 3TiTHO 3 paHillle OIMMCAHOI0 METOIN-
Ko [11]. Saranmom 1eil mapamMerp BU3HAUYAIU
3a (hpopMYyJIOIO:

AO0/Ax =1+Ka-a0,
ne Ka — xoncranTa aginzocti; AQO — 3HaueHHA
ONITHUYHOI I'yCTUHU Yy JYHII 03 KOHKYPEHTHOTO
aHTUTEHY; AX — 3HAUEHHS OIITHUYHOI I'yCTHHU
B JIYHIII 3 JaHOIO KOHIIEHTPAIi€I0 KOHKYPEHT-
HOTO aHTuUreny; a0 — KOHIIeHTPAIlid KOHKYPY-
0UOT0 aHTUTEHY.

PesyabTaTi TA 00TOBOPEHHS

Bidoip scFv-anmumin, cneyugiunux 00
B-cy6odunuuyi dugmepiiinozo moxcurny. Byno
IPOBEAEHO TPHU PayHAU cejeKIlii 0ibaioTexu
npoTu pexkombiHaHTHOI B-cybomuaumi mudre-
pifiHOTO TOKCHUHY. [[J1d IIEePIIOro payHay ceeK-
1ii 6pasnu 10! gparosux wacTuHOK i omepsxaan
micaa cemexiii 6iusbko 10? kiaowiB. V gpyruit
i Tperiit payugu 6panu mo 10! ¢arosux uac-
tuHOK. Ilicasa mpyroro payHay Oyiao Bimiopa-
Ho Giusbko 10° kiomiB, a micaa Tperboro —
6ausbpko 102, Ilicus momepegHBOrO CKPHHIHTY
KJIOHIB, BiiOpaHuX Iicjs TPeThoro payHOy ce-
JIeKIIil, [IJIsT MOJAJIBIIIOr0 TeCTYBAHHSA METOI0M
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Puc. 2. ImyHOEH3MMHUI aHATi3
NePUMIa3MAaTHYHUX €KCTPAKTIB KJIOHIB-
npoxayueHrtiB scFv-anTurin:
sbB — pexombinanTHa B-cyboquHuIis;
BCA — cupoBaTkoBuii anr0ymin Ouka
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iMyHOEH3MMHOr0o aHaJidy obpanau 15 KJoHIiB.
Yei mocmimsxeni scFv pearyBanu i3 cyboquHM;-
e B gudrepiiiHOrOo TOKCHHY, IIPOTE AHTHUTI-
Jia TPhOX KJIOHIB TaKO0K pearyBaJii 3 KOHTPOJIb-
HUM aHTUTE€HOM (CHPOBATKOBUM aJibOyMiHOM
OuKa) i B momasbIIoMy IiX He OCJIiAKyBajau
(puc. 2).

AHani3 nonimop@piamy pecmpukmuHux ppae-
menmis J[[HK-nocaidosnocmeil scFv-anmumi..
Ilicna ripgpomisy HIHK-mocaimoBHOCTel Bifmi-
Opanux 12 KJIOHIB eHZOHYKJIea30l0 PeCTPUKILi-
i Mval 6yy0 BU3BHAUEHO, 10 TPU KJIOHU — HB,
12A ta 5C — xapaKTepusyoThCsa YHiKaIbHUM
npodiseM pecTpUKTHUX (PparMeHTiB, a iHMIi
KJIOHH 3a UM IapaMeTpPOM MOYKHa PO3AiIUTH
Ha okpemi rpynu: 1 — kiaoumu 2E, 10H, 12E,
9G, 5L; 2 — xuonm 2A ta 12J; 3 — ruounm 9A
ta 3A (puc. 3). BigminuocTi y mpodinax pec-
TPUKTHUX (DparMeHTiB BKa3yIOTh Ha BiIMiHHO-
cti y mocaigoBuocTax JHK BigmoBimHo, cepen
12 gociimskeHUX KJIOHIB HNpUHAMMHI 6 MamoThb
PiBHI HYKJIEOTHUIHI ITOCIiJOBHOCTI.

AHaniz cunme3dy SscFv-anmumin KJIOHA-
mu-npodyyenmanmu. lllram E. coli XL1-blue €
cynpecitinum (supE+), TomMy aM0ep-CTOII-KO-
noH, poaramoBanuit y parmigi pCANTAB 5E
misk JHK-mocaimoBricTio scFv-anmturina ra
(harosoro rema 3, npubausuo y 20% sBumagkis
He PO3Mi3HAETHCHA, M0 IPUIBOAUTDH IO CUHTE3Y
3autux nporeidiB scFv-g3p. Taki sauTi mpo-
TelHN BUABJISIOTLCA IHiJ Yac cejieKIlil Ha IIo-
BepxHi (paroBux wactuHOK. OT:Ke, OUiKyBaIH,
II10 OlePrKaHi KJIOHU-IIPOAYIEeHTH Oy Ay Th 34aT-
Hi CUHTe3yBaTU SK BLIbHY, TaK i 31uTy 3 g3p
dopmy scFv.

Haasnictes scFv-anTutin y mgisati K-
THUH-TIPOAYIIEHTIB BU3HAYAJIN METOAOM iMYyHO-

i 2 3 45 M

Puc. 3. PecrpuktHuii ananiz JHK-nmocxigoBHOCTEIH
scFv-aHTUTiI eHnoHyKIeas3or0 pectpukuii Mval:
1 — xjou 2E; 2 — kyoH 5B; 3 — ryoH 12A;
4 — xiou 9A; 5 — xaon 3A; 6 — Kiou 10H;
7 — rkiaoH 2A; 8 — rkaou 5C; 9 — xion 12E;
10 — KnoH 9G; 11 — KuoH 12J; 12 — KyoH 5L;
M — mapkepu

67 &8 9I01112 M
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OsioTuHTY. AHaji3yBaau MOepUILIa3MaTUUYHUN
eKCTPaKT i (ppaKIlito, 10 3aJIUMIAETHCA IIiCJIA
oro BuaisieHHA (BiATIOBiTae mepeBasKHO IUTO-
30JbHIN (ppakiIrii). Ax BugHO 3 puc. 4, Ajg BCcix
KJIOHIB XapaKTepHOI Oyja cMyra 3 MOJIEKY-
JSTPHOIO0 Macoro 01u3bKo 33 klla, 110 Bigmosiga-
Ja OuiKyBaHUM poamipam BinbHUX scFv-anTtu-
TiJI, Ta cMyra 3 BUII[OI0O MOJIEKYJIAPHOI MAacolo,
10, MOXKJINBO, Bigmoimama scFv-anturinam,
3auTuM i3 parosum mnporeimom g3p (~100 klla),
i mpogyKTaM ferpajaiii boro 3JIMTOTO IPOTEiHY.
Amajis eKCcTpaKTiB CBiIUMB IIPO Te, III0 3Ha-
YHa YacTHHA IIiJIbOBOTO IIPOTEIHY IIi yac omep-
JKaHHA MEepUuIIadMaTUYHNX €KCTPaKTiB 3aju-
mrajach y IIUTO30JIbHIN (hpakiii. Pasom 3 Tum y
IIEPUILIa3MAaTUYHOMY €KCTPAaKTi AeTeKTyBaIu
nepeBaxkHo BinmbHI scFv-anturina. HatomicTs
IJsA BCiX KJIOHIB IIMTO30JIbHA (Ppakiiisg Oyia
Miciem mepeBaskHOI Jiokasisarii scFv-amTu-
Tij, 3IMTUX i3 haroBUM mIpoTeiHom g3p.
Cneuyugiunicms 8idiopanux scFv-anmu-
mia. Hocaimxyiouu cuentudiunicts scFv-antu-
TiJ, AK aHTUTeH BUKOPUCTOBYBAJIY OJePrKaHUMN
HaMM paHillle peKoMOiHaHTHUIM aHaJyor B cy6-
onuHUIIL TuQTEePiiHOr0 TOKCUHY, AKUI 30epi-
rae toro amturenui BiaactuBocTi [10]. Cupo-
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Puc. 4. IMyHOOJIOTHHT KIITHHHUX €KCTPAKTIB
OepP:KaHUX KJIOHIB-IIPOAYIEHTIB:
a — TIepUILIa3MaTUYHUI eKCTPAKT;
b — nuTOIIA3MATUYHUI EKCTPAKT
(Ha3BU KJIOHIB HaBeJIEeHO BHU3Y)
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KonueHTpauia scFv-aHTHTIT, MKT/M

BATKOBHUU aJbOyMiH OMKa 3aCTOCOBYBAJIU SAK
KOHTPOJbHUI aHTUTEH. 3a pe3yJbTaTaMu iMy-
HOEH3WMHOI'0 aHaJIi3y BCi omepsKkaHi aHTHUTIIA
He pearyBajii 3 KOHTDPOJBHUM aHTUTEHOM.
HocToBipHUil curHas B3a€EMOAil 3 IIJILOBUM
AHTUTEHOM PEeECTPYyBaJM 3a KOHIEHTpPAIlil
scFv-auTurin suikye 1 mxr/ma. Ha puc. 5 Ha-
BeIeHO pe3yJabTaTH iMYyHOEH3MMHOI'O aHaJidy
nisa scFv-aururina kaouis 12J Ta 5B.

Aginnicmv idiopanux scFv-anmumia.
Bak1uBo0 XapakTepuCTUKOI aHTUTINI € a(in-
HiCTH iX 70 IIJILOBOTO AHTHUTEHY. 3 IMyHHUX
0i0JrioTeK, CTBOPEHUX HAa OCHOBI I'eHETHUYHOTO
MaTepiany iMyHi3oBaHHX HOHOPiB, BimiOpaTu
BUCOKOa(hiHHI aHTHUTiIa BHAYHO MPOCTiIlle, HixK
y pasi Bimbopy 3 HaiBHux 0ibaiorex. IIpore,
KoJIM B HaiBHill 0ibJrioTerri mpeacTaBiieHO IO-
CTaTHBO BEJIMKY KiJbKicTh pisHUMX cmeruid-
Hocreil (y Hamomy Bumaaky 10°%), mix uac ce-
JIeKI[i1 KJIOHIB MOYKHA CTBOPUTU YMOBHU AJIA iX
BHCOKOI KOHKYPEHIIii 3a 3B’sA3yBaHHA 3 aHTU-
TeHOM i ofepsKaTu BUCOKocmenu@iuni i adin-
Hi pekombOiHaHTHiI amTuTrina. Ilicaa KoKHOTO
HOBOI'O PayHAY CeJIeKIil KinbKicTh BigiOpanmx
KJIOHIB 3pocrajsa mpubausuo B 100 pasis, 110
cBigumiio mpo Bigbip Ta 30iNbIIeHHS THUTOMOI
YyacTKM cuenudivHuX KJIOHIB.

Hna BudHaueHHA KOHCTAaHTH adiHHOCTI
MPOBOAMJIN KOHKYPEHTHUN IiMyHOEH3UMHUN
aHaJi3, B AKOMY 3a CTaJIol KOoHIleHTpaIlii scFv-
AHTUTIJ BMiHIOBaAJM KOHIIEHTPAIlil0O KOHKY-
PEHTHOTO aHTUTEHY.

KoucranTu aginHocTi A4 ofepKaHuX KJI0-
HiB Masu 3Hauenus Big 10° M ! mo 10%® M!
(Tabniis).

Ha crorommi ommcano HU3KY aHTUTOKCHUY-
HUX OJHOJIAHITIOTOBUX PEKOMOIHAHTHUX aHTH-
TiJ, HAOIPUKJIaJ, ITPOTU OTPYTHU cKopmioHa [12],
appuraHchbKoi 0a:x0u [13], KiIocTpugiaabHOTO
Toxkcuny [14] Toio. Binbiie Toro, y HaIux Io-
IepefHix MOCTiAKeHHAX BiKe OYJIO OmepKaHo
OHOJIAHITIOrOBi peKOMOIHAHTHI aHTHUTiIa MUIITi,

12J

1490

06 =——shB
04 ——BSA

164 082 041 021 01 005 003

KoHteHTpanis scFv-aHTHTIT, MET/M1

Puc. 5. ImyHOeH3UMHUIT aHAJI3 MEPUILIA3MAaTHYHOTO €KCTPAKTY KJIoHIB 5B Ta 12J:
sbB — pexomb6inanTHa cyboaguHuIla B gudTepiiiHoro TOKCUHY;
BSA — cupoBaTkoBuil asb0yMiH GuKa
(pesyJsbTaTH BigoOpaskaroTh OAWH i3 cepil THIIOBUX €KCIIEPUMEHTIB)
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3HaueHHA KOHCTaHT ad)iHHOCTI Ta qucolianii ogepskanux scFv-anrurii,
cuenugiuaux 1o B-cyoomununi qugrepiitHOro TOKCUHY

Hassa kaony scFv-anTurin Koncranra acdinnocri, Ka Koucranra mucounianii, Kd
5B 1,45-108 M1 6,810 ° M
5C 1-108 7! 1-10 8 M
12J 4,210 M ! 2,310 M
2A 3,9-10' M! 2,510 M
9A 4,1-10"' M ! 2,410 M
9G 2,4-10° M ! 4,210 M
3A 2,09-10" M ! 4,810 M
12E 1,4-10" M ! 7,110 M
5L 1,110 M ! 910 %M
10H 1,02-10" M ! 9,810 %M
12A 10°M! 10'M
2E 4,07-10° M ! 2,410 M

1m0 epeKTUBHO OJIOKYBaIU 3B’ sA3yBaHHA TOKCHU-
HY 3 KIiTuHaMu-mimeHamu. AdinHicTs TaKux
TOKCUHHEUTPATi3yI0OUNX OSHOJIAHI[IOTOBUX aH-
tutia cranosmaa Bixg 10" M ! 1o 108 M1 [8].

TakuM YMHOM, MOKHA ITepen0ayuTy HaAB-
HICTh TOKCHMHHENTPANi3yIUMX BJIACTUBOCTEN
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B-CYBBEJINHAIGI TU®TEPAITHOTO
TOKCHHA, IIOJIVIYEHHBIE 3 ®ATOBOII
BUBJIMOTEKU AHTHUTEJ YEJIOBEKA

E.C.Ouxnetinux
A.A. Kabepnuik
. B. Konu6o
C. B. Komucaperko

Nucruryr 6uoxumun um. A. B. ITamnaguna
HAH Vkpaunsi, Kues

E-mail: lenaoliinyk@mail.ru

JudTepuiiHbIN TOKCUH — 9TO 9K30aHTUTEH
Corynebacterium diphtheriae, WMHrudéumpyomui
CUHTEe3 MPOTEeMHA W yOUBAIOIIUNI UYBCTBUTEJbHbIE
KJgeTKu. Ilesbio paboThI OBLIO IIOJyUYEeHUE OHO-
IeTTOYEeUHBIX BapuabeJbHBIX (PParMeHTOB aHTHU-
ren uyesoBeka (scFv — single-chain variable
fragments) mporuB perenTopcBA3bIBaioieir B-
CcyO'beIUHUIIBI AUPTEPUIAHOTO TOKCHHA.

ITocse Tpex payHIOB cesieKIuu (haroBoii Hau-
BHOU (HEMMMYHHOIT) OMOJIMOTEKU IIPOTUB PEKOM-
OuHaHTHON B-cy0ObemwHUIBI OBIIM OTOOpaHbI 12
cuenu(UUHBIX KJOHOB. HyKJIeoTHAHBIE IIOCIE-
IOBaTEJLHOCTA OTOOPAHHBIX AHTUTEJ OBLIU TH-
IPOJIM3UPOBAHBI SHAOHYKJIeazo Mval, mpu sTom
BBIIBJIEHO 6 YHUKAJbHBIX PECTPUKTHBIX ITaTTEP-
HOB. OfHOIlEOYEeUHbIe aHTUTENIA OBLIU dKCIpec-
cupoBaHbI B KJyeTKax Escherichia coli XL1-blue
1 MEeTOJOM MMMYHOOJOTHHTA OIpeeieHbl B OaK-
TePUAJIbHBIX 9KCTPAKTAX JeTEeKI[MeH aHTUTeIaMu
K E-tery. MeTomoM MMMYHOSH3UMHOIO aHaJIn3a
MIPOEMOHCTPUPOBAHA CIIOCOOHOCTh AHTUTEJ CBS-
3BIBAThCA C B-cy0beguHUIlEe! TOKCUHA, IPH STOM
KoHCTaHTa aOUHHOCTU AJIS PA3HBIX KJIOHOB CO-
crasisa or 108 o 108 ML,

ITocKkosbKY mOJIyueHHBIE (hPArMEeHThI AHTUTEJ
cnenmu(PUYHLI K pelenTopcBA3bIBaoIeil B-cy0ob-
equHUIE AUMPTEPUIHOTO TOKCUHA, I€IecO00pasHO
JajbHelIllee MccefoBaHNe WX TOKCUHHEHTpaJIu-
3YIOIUX CBOMCTB M TEPAIEeBTUYECKOTO IIOTEeHI[MA-
sa. Kpowme Toro, nosryuennasie scFv-anturena moryr
OBITH MCIIOJIB30BAHBI [IJIS JETEKIINY U WCCJIeI0BAHN-
51 OMOJIOTUUECKUX CBOMCTB AU(PTEePHUITHOTO TOKCHUHA.

Knwuesvie cnosa: scFv-anrurena, nudrepuii-
HBIT TOKCUH, (paroBBIN AUCIIeH, HauBHAA O016IH-
OTeKa PeKOMOMHAHTHELIX aHTHUTEJ]I YeJI0BeKa.

SINGLE CHAIN VARIABLE FRAGMENTS
OF ANTIBODIES AGAINST DIPHTHERIA
TOXIN B-SUBUNIT ISOLATED FROM
PHAGE DISPLAY HUMAN ANTIBODY
LIBRARY

O. S. Oliinyk
A.A. Kaberniuk
D.V.Kolibo
S.V.Komisarenko

Palladin Institute of Biochemistry of National
Academy of Sciences of Ukraine, Kyiv, Ukraine

E-mail: lenaoliinyk@mail.ru

Diphtheria toxin is an exoantigen of Coryne-
bacterium diphtheriae that inhibits protein syn-
thesis and kills sensitive cells. The aim of this
study was to obtain human recombinant single-
chain variable fragment (scFv) antibodies against
receptor-binding B subunit of diphtheria toxin.

12 specific clones were selected after three
rounds of a phage display naive (unimmunized)
human antibody library against recombinant B-
subunit naive. scFv DNA inserts from these 12
clones were digested with Mwval, and 6 unique
restriction patterns were found. Single-chain
antibodies were expressed in Escherichia coli
XL1-blue. The recombinant proteins were char-
acterized by immunoblotting of bacterial ex-
tracts and detection with an anti-E-tag antibody.
The toxin B-subunit-binding function of the sin-
gle-chain antibody was shown by ELISA. The af-
finity constants for different clones were found
to be from 10° to 108 M 1.

Due to the fact, that these antibody fragments
recognized epitopes in the receptor-binding B-
subunit of diphtheria toxin, further studies are
interesting to evaluate their toxin neutraliza-
tion properties and potential for therapeutic ap-
plications. Obtained scFv-antibodies can also be
used for detection and investigation of biological
properties of diphtheria toxin.

Key words: scFv-antibodies, diphtheria toxin,
phage display, naive human recombinant
antibody library.
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