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OTpuMaHO PeKOMOIHAHTHUI aHAJOT CEKPeTOPHOI (hopMu remapuHsB’a3yBaIbHOTO (haKkTopa pocty Joguau (SHB-
EGF), 1o mogi0Huit 10 emizepMaabHOTO (paKTOpa POCTY, i JOCHiMIKEHO Horo (PpyHKIiOHAJIbHY aKTUBHICTH, a TAKOMK
MOXKJIMBOCTiI CTBOPEHHS HA HMOT0 OCHOBiI TeCcT-cucTeMu MAJA BUABJeHHA nudrepiiinoro Toxcuuy (IT). ITokasamo
snatHicTb oxepskanoro SHB-EGF sB’asysaru [T i remapus, a TaK0K CTUMYJIIOBATH in vitro npoJtidepaitito KaiTuH JiHii
3T3, 1o moxoauts 3 hibpobdractis muteii ginii Balb/c. Koucraura adinrocti pekombinauTaoro sHB-EGF no 1T, pos-
paxoBana 3a metonom Ppire, cranosuaa 1,67 - 10° M}, 110 Bigmosigae KoucTauTi adinHocTi npupoaHoi hopMu pelrer-
topa. Pexomb6inanTauit sHB-EGF 6ysio BUKOpPHUCTAHO 3aMiCTh MEPIINX aHTUTIMI B IMyHOEHSUMHOMY «CEeHIBIU»-aHai31
g suasiaeHHd [T. YytausicTs po3pobieHoro Mmetoqy cranosuiaa 1,9 ur/mia. Orpumanuit 610TeXHOJIOTIUHUI TPOIYKT
MOJKe HaO0yTU 3aCTOCYBAHHSA AK KOMIIOHEHT TECT-CUCTEM [JIA JiarHOCTUKU AudTepii abo JiKapchbKux 3aco0iB IJId CTHU-
MYJAIil pereHepaTUBHUX IIPOIECiB, a TAKOK AK peareHT Jid (hyHIaMeHTaJIbHUX TOCJIi/I3KeHb.

Knarmouwosi cnosa: renapuuss’ A3yBaJabHUNA (AaKTOP POCTY, IO IMOLIOHUI N0 eIrigepMaaIbHOro (PaKTo-

Py POCTy JIOAWHU, CEKPeTopHa (popMa, PpeKOMOIHAHTHHU IIPOTeiH, TecT-cucTema,

IudTepiiHUN TOKCUH.

lemapuH3B’sa3yBaJbHUN (PAKTOP POCTY, IO
OOMiOHMI MO0 eIligepMaibHOTO (hakTopa POCTy
(HB-EGF), Ha/lIe:KUTh M0 POANHU emifepMab-
HUX (paKTOPiB pocTy. Buepiire iioro 6yJsio BuAB-
JIEHO B KYJIbTYPAJbHOMY CEPEIOBUII KJIITUH
ricromurapuoi Jaimdpomm aposuman  U937.
TpaucmembOpanny Gopmy HB-EGF nHasuBaoTh
pro-HB-EGF, migxpeciiooun Opu IboMY, IO
BOHA € IIONEePEeJHUKOM PO3YMHHOI dopmu.
VY cTpykTypi pro-HB-EGF BuminamoTs mpome-
TUJ, a TAaKOXK remnapuuss’sasyBaiabHUil, EGF-
OomiOHMI, IOKCTaMeMOpaHHUM, TpaHcMeMO-
PaHHUHN Ta IUTOIJIadMaTUYHUUN momenHu [1].
Came EGF-moni6Humii momeH Bifgmosizae 3a
3B’asyBanusg HB-EGF 3 pementopamu HER-1
ta HER-4 (Bix aursa. human epidermal growth
factor receptors) Ha mOBepPXHi KJIIiTHH, a TAKOK
3a B3aeMOJio 3 muTepiiHUM TOKCHUHOM [2].

Pro-HB-EGF y pesynabrari omocepenkoBa-
HOTO MeTAJIONPOTeiHA3aMU ITPOIECUHTY MOJKe
nepexoauTtu B po3unHHy (popmy (sHB-EGF —
Bim aHri. soluble po3unHHUIT), AKA Mae Macy
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Bixm 14 no 19 xlla[1l, 3, 4] i ckiazaeTbca 3 remna-
puH3B’a3yBasbHOro Ta EGF-mmomi6HOTO TOMEHiB.
OCHOBHY POJIb ¥ IPOIIECi yTBOPEHHS PO3YUMHHOI
¢opmu HB-EGF BigirparoTs MeTasonpoTeiHasu
kiaacie MMPs (matrix metalloproteinases) Ta
ADAMs (a disintegrin and metalloproteinas-
es), acame ADAM 9, 10, 12, 17[5-8].
BuninarmoTs Tpu OCHOBHI MexaHidMu peaJri-
samii 6iosoriunoi akTusuocti HB-EGF — aBTo-
KpVHHA, MapaKpUHHA Ta IOKCTAaKPUHHA Pery-
aamiga. IcHyors maHi mpo pisHy OiosoriunHy
aKTUBHICTh MeMOpPaHO-3aAKOPEHOI Ta PO3UMH-
soi popm HB-EGF. Taxk, pro-HB-EGF Bucrymnae
AK amTaromict mitorensoro Biiausy sHB-EGF
ta EGF i 3maTeH iHAyKyBaTH KOHTAKT3aJIeKHE
OPUTHIYeHHS POCTY Ta AalomnTo3 y KYJbTYpi
KJIiTuH. BBamamwTh, 0 TAKWHA BILJIUB He
moB’si3aumuii 3 KoHKypeHIieio pro-HB-EGF Tta
sHB-EGF 3a pemnentop. MoXKJIUBUM ITOSICHEH-
HAM IIbOTO (aKTy MOKe OyTHU oJiromepusaliis
pro-HB-EGF, a Tako:x acoIiiioBaHHUX 3 HHUM
nporeiniB Ha mMemOpaHi KJIITHH, IO, V CBOIO
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Yyepry, MOKe CIPUUYMHIOBATH OJIiTOMEpPU3aIriio
penenropis (HER-1 a6o HER-4) y pasi 3B’ a3y-
BaHHA 3 osriromepHuM pro-HB-EGF. 1o Takoro
OJIITOMEPHOTO KOMILJIEKCY PEeIlelITOPiB MOKYTh
IOJIyUYaTUCA CUTHAJbHI MOJIEKYJN, AKi 0epyTh
y4acTh y IPUTHiIUEeHHI IOAiIYy KJIITUH Ta iHAYK-
ii amonrosy [9].

Mirorenna axtuBHicTh sHB-EGF snauno
MOCUJIOETHCA AacoIlifioBAHMMU 3 MeMOpPaHOIO
renapascyabdarnporeoraikanamu  (HSPG),
OCKiJbKEU B3aeMonia N-KiHIleBol remapuuss’ -
syBaabHOl ginauku HB-EGF 3 HSPG mpusso-
IuTh po crabinisamnii EGF-momioHoro momeny
MOJIEKYJIY ¥ KOMILIEKCi 3 pererrropom [10, 11, 12].

Excnpeciro rera HB-EGF 0yio BusiBieHo
B pAAL TKAHWH, OCOOJMBO B JIETEHAX, CepIli,
MO3KY Ta CKeJieTHi#t myckyaatypi [13]. Buco-
Kuii piBens exkcupecii HB-EGF Takox BuaBie-
HO B KJiTUHAaX JeAKUX IMyXJWH, 110 MOKe BKa-
3yBaTH Ha BaIKJIUBY POJIb I[HOT0 (DAKTOpPa POCTY
B IIporecax Kauieporeunesdy [14]. Okpim Toro,
posuunua ¢opma HB-EGF € norenmniiinum
MiTOr€HOM Ta XEeMOATPAKTAHTOM [JI KepaTu-
HOIIUTiB, T€HATOIUTIB, KJIITUH IJIAAKOI MYCKY-
aarypu ta ¢piopodaacris [1, 10, 15].

Pro-HB-EGF Tako:x BucTymae B POJIi pe-
menTopa s [T — ocHOBHOTO (pakTOpa mATO-
renHocTti 30yxuHuka gudrepii Corynebacterium
diphtheriae[2]. ¥ crpyrTypi AT BuginaooTs aBi
cyOoaMHUITI: pelenTop3B’a3yBaibHy — B (Big
aHrJ. binding) Ta eH3UMaTUYHO-aKTUBHY — A
(Bix amriu. active). CybomuHunsa B ToKcuHY
(SbB) Bignosiznae 3a 38’ s13yBanusa 3 pro-HB-EGF
i sabesmeuye Ha HACTYIHUX eTalax TPAHCIIOP-
TYBaHHSA OO IIUTO30JI0 KIITUHU Cy0oonmHUIII A
TokcuHy(SbA), aAKa, y CBOIO Uepry, 3LiHCHIOE
Al®-pubo3uar0BaHHA €BKAPiOTUYHOTO haKTO-
pa esourartii rpaacasaiii 2 (eEF-2), 1o mpusso-
IUTH O 3YIUHKU CUHTE3y IPOTeiHy Ta 3aru-
6esi kaituum [16, 17].

Posunanomy HB-EGF (sHB-EGF), ax i iio-
ro0 TPpaHCMeMOPAaHHOMY IIONEPEeIHUKOBI (pro-
HB-EGF), npuramasHi He TiJIbKM MiTOTeHHI
BJIACTHUBOCTi, ajie ¥ 3JATHICTH B3aEMOIiATHU
3 [IT. Tomy pekombinauTHi anamoru sHB-EGF,
iMOBipHO, MOKYTb OyTH BUKOPUCTAHI AK aHTU-
JOTU IIPOoTU AU@TEpii, OJHAK NPU IBOMY CJi
nam’ATaTH, 10 3aBAAKM CBOIM MiTOreHHiN ak-
TUBHOCTI BOH! MOYKYTb CIIPABJIATH HebarKaHui
BIJIUB Ha opra"iam. ToMy OJisi CTBOpPeHHS Ta-
KX aHTUJOTIiB BUKOPUCTOBYIOTH MYTaHTHI
dopmu HB-EGF, aki He MatoTh MiTOTE€HHOI aK-
tuBHOCTi [18]. Kpim Toro, pekombinauTHi aHa-
aoru sHB-EGF mokHa posriamaTu AK KOMIIO-
HEHTHU TecT-cucTteM aad BusHaueHHa AT in
vitro B iIMyHOEH3UMHOMY JiraHAPEIeIITOPHOMY
aHaJizi, 3acHOBaHOMY Ha cuelu(piuHiil B3aeMo-
mii T 3 sHB-EGF.

Ha cporomgui ocHoBHMMM IigxomaMu IJIs
BusHaueHHa [T e 6Giosoriuni Tectu Ha UyTIN-
BUX TBapmHax abo KJiTWHAX Ta iMmyHOJOTiuHi
metonu. OcKisbKu GioJioTiuHi TecTw I'PYHTY-
0ThcA Ha BusHauveHHI TokcumuHOocTi AT, To6GTO
ioro (PyHKIIiOHAJBHOI aKTUBHOCTI, BOHU € «30-
JIOTUM CTAaHJApPTOM» JJIA BUSABJIEHHA TOKCUHY.
IIpuHINI iMyHOJIOTIYHNX METOHIB JJIA BU3HA-
yenus [T 6asyeTbca Ha peecTparii cie-
mu@pivmoi B3aemoxil moaikgoHaIbHHX abo
MOHOKJIOHAJILHUX @HTUTLJI 3 TOKCUHOM. IMyHO-
JoriuHi Tectu s BusBiaeHHA [T B cupoar-
KaXxX KpoBi xBopux Ha gudTepiio abo B cepejo-
BuIlax KJiHiuHuUX i3osatiB C. diphtheriae
3maTHi 3aMiHNTH 6ioJIOTiuHi TecTHM Ha UYyTJIU-
BUX TBapuHax ab0 KJIiTMHaX, OCKiJIbKU BOHU
MaloTh HU3KY mepeBar. HaiibigbIn qocKOHAIN-
MU iMyHOJIOTiYHUMY MeTomaMu BuABieHHA [T
e imyHoensumuHUit (IEA) Tta imyHOXpOMaTO-
rpadiuHMil aHaNidu, AKI XapaKTepusyThCs
BHCOKOIO UYTJIMBiCTIO i cmenu(piunicTiO, moTpe-
OyIoTh HabaraTo MeHIIIe Yacy AJA ITPOBEeIeHHS
Ta 3HAYHO JelneBIi 3a 6iosoriuni trectu [19].

S mpaBmiio, y TecT-cucTeMaxX Ha OCHOBi
IEA BUKOPHUCTOBYIOTH MOJIIKJOHAJBHY CHUPO-
BaTKy KoHe# nisa 3axomyieHHA [T i MmoHOKJIO-
HaJbHI aHTUTIJIa TPOTU cyOoAMHUIIL A TOKCH-
HY, KOH IOTOBaHi 3 €eH3UMOM, JJis BU3HAUEHHS
3B’a3anoro [IT. Icuyroui Ha chOTOHI MeTO M Ha
ocHoBi IEA nosBosastors BuaBaaTu [T B Mmesxax
Bim 1 mo 10 ur/mu. Panimre HamMmu 0yJio po3po6-
JIeHO iMyHOEH3UMHIi TeCT-CUCTEMHU 3 BUKOPUC-
TAHHAM TOJIKJIOHAJBHUX AHTUTINI KOHA IJIA
daxoniyennsa i gerexnii [T, axi gosBosanu Bu-
ABJATU TOKCWH y MiHIMaJbHIN KOHIIEHTPAIlil
1 ar/ma [20]. Hatikpamii 3 iMyHOEH3MMHUX
TEeCT-CUCTEM J03BOJIAIOTH BUABIATH 10 0,1 Hr /M
TOKCUHY i TOTPeOyI0oTh 0JIU3bKO0 3 TOM AJIA IIPO-
BemeHHda aHaisy [21]. ImyHOoXpomaTorpadiuni
TECT-CUCTEMHU IIPAIIOIOTh 34 aHaJOTiYHUM
OPUHIIUIIOM, ajJlé MOHOKJOHAJbHI aHTHUTIiJa
mpoTu cyooquHUII A KOH’IOrOBaHi He 3 eH3UM-
HOIO MiTKOI0, a 3 KOJIOIZHIM 30JI0TOM UM iHIITOIO
KOPIIYCKYJISpPHOIO MiTKoo. Halikparmi 3 imy-
HOXpoMaTorpadg)iuHUX TeCT-CUCTEM Hd03BOJA-
oTh BuaBasaATHu 10 0,5 Hr/MJ, a yac IpoBeleHHA
TecTy ctaHoBUTh 10 xB [22].

Or:xe, iIMyHOEH3UMHI Ta iMyHOXpOoMaTorpa-
¢iuHi TecT-cmcTeMHM € BUCOKOCIENU(pDiUYHUMU,
YyTJIUBUMHU, CTAOITLHUMY MPOTATOM TPUBAJIO-
0 IPOMIisKKY Yacy, MPOCTUMU Y BUKOPUCTAHHI,
He MOTPeOyIOTh BUCOKOKBaJIi(DiKOBAaHOTO IIep-
coumanay i BimHocHO memreBi. IIpoTe 3a momomo-
TOI0 TaAKWUX TeCTiB HEMOJKJMBO BiApi3HUTH
(PYHKIIIOHAJIbHO-aKTUBHUIN TOKCHUH BiJ Heak-
TUBHOT'O, OCKiJIBKM B OCHOBY iXHBOI Aii mokJja-
eHO BUBHAUEHHA AHTUTEHHUX BJIACTHUBOCTE
T, a He fioro 6iosoriunoi akTuBHOCTi. Hamu
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3aIIPOIIOHOBAHO HOBUM KOMOIHOBAHUM IMigXifm,
1o 0asyeTbCcsl Ha BUSABJEHHI PeIenTOp3B’sa3y-
BaJsibHOI akTuBHOCTL T y moegHaHHi 3 iMyHOJI0-
MYHNMHY OigxXogaMu OJId JeTeKIlil Jrirauapere-
TOpHOTO KoMiLIekcey. Tak, mia 3B’ ssyBauasa [T
MOJKHA BUKOPHUCTATU PEKOMOIHAHTHUII aHaJIOr
posumHHOI (popmMu ioro pememntopa — sHB-
EGF, a nng neTexiii KOMILIEKCY TOKCUHY 3 pe-
nenropom — cruenudiuni go AT F(ab'),-dpar-
MEHTHU MOJIIKJOHAJbHUX aHTUTINI KoHA. Takui
nigxinx s0epirae Bci mepeBaru iMyHOEH3MMHUX
TeCT-CHUCTEM, a TAaKOJK JT03BOJIs€E BU3HAUATHY Ha-
aHicTs [T 3 pemenTop3s’s3yBaJlbHOK aK-
TUBHICTIO.

Tomy MmeToro 1iei po6oTu GyJI0 OTpUMATH
PEeKOMOIHAHTHUHA aHaJIOT CEKpPeTOpHOI dopmu
HB-EGF nronunau (sHB-EGF) i gocaiguTn #ioro
dyHKI[iIOHAJILHY aKTHUBHICTb, a TaKOK MOMKJIV-
BicTb cTBOpeHHs Ha ocHOBi SHB-EGF TecT-cucte-
mu A BusBiaenHs [[T. 3 oryiany Ha BUllie3asHa-
YyeHe MOJKHA IPUIIYCTUTH, 10 PeKOMOiHaHTHU I
amajgor sHB-EGF nmoamHu € mOTeHIiMHUM
0i0TeXHOJIOTIYHUM TPOAYKTOM 3 UNCJIEHHUMU
MOJKJIMBOCTSAMM 3aCTOCYBAaHHA B Pi3HUX TraJry-
3ax. Pekombinautuuii sHB-EGF mo:ke BusaBu-
THUCH MEPCIEKTUBHUM He TIJIBKU JIJIs CTBOPEH-
HS HOBUX iIMYHOEH3UMHHUX TECT-CHUCTEM IJIs
BudaBgeHHA [T y cupoBaTKax KpoBi XBOpHUX Ha
nudTepio abo B KyJIbTypPaJIbHOMY CepeIOBUIIi
KopuHebaKTepill, ajie i, MOKJINBO, ¥ MaibOyT-
HBOMY BBiliie OO CKJIAQAy JIiKapChbKUX IIpera-
paTiB, III0 CTUMYJIIOIOTh PereHepaIitoo, a Takox
3aCTOCOBYBATUMETHCA Y HAYKOBUX JOCJiIKEH-
HSX, CIIPIMOBAHUX HAa BUBUEHHS TOHKUX MOJIE-
KYyJIApHUX MexXaHisMiB peaJisaiiii 6ioJioriuxoi
axktuBHOocTi SHB-EGF.

Marepiaau i meToau

Mamepianu. Y poboTi 0yJi0 BUKOPUCTAHO
TaKi peakKTWBU: KYJIbTypaJbHE CEPeIOBUIIE
RPMI-1640 3 L-rayraminom, eranbHy CUPO-
BaTKy BeJHKOI poratoi XymoOum, MeHiIuJIiH-
CTPENTOMIIIuH, aM(OTePUIINH (AHTUMiIKOTHUK),
TRI-pearenT anas BupmiieHHs TortaabHoi PHE
3 KJiTuH, npaifiMepu, iMizasos, KOH oraT Mo-
HOKJIOHAJIbHUX aHTUTLJI IPOTU TiCTHUAMHOBOIO
Tery 3 MepOKCUIA30I0 XPOHY, AiaMiHOOEH3U M H-
rerparigpoxgopun (1AB), remapuu 17 19 xlla,
JKUBUJIbHe cepemoBuine LB, mumeruiadopm-
amig (JIM®A), kKoH’foraT cTpenTaBifuHY
3 MOJIIMEPHOI0 EePOKCUIA30I0 XPOHY, opTode-
Hinengiamin (OP]I), remapuH-araposy, AUTiO-
tpeitoa (DTT), Kou’roraT aHTUTIN KO3U TPOTU
iMmyHOr/I00YIiHIB MuIIi 3 mepokcugasom (Sig-
ma, CIITA), Ni-NTI-araposy (Qiagen, ®PH),
3BopoTHY TpaHcKpunraldy M-MuLV, osiro x(T)
12 18, RiboLock RNase inmri6itrop, MgCl,,
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nosimepasy Taq, Boxy 6es HykJea3 (Nuclease
free water), eHmZOHYKJIeasu PeCTPUKILiI
BamHI, Xhol ta HincIl (HindII), THK-mxirasy
T4, ¢pparment Kiaemosa [THK moaimepasu I
E. coli, pocharasy, Habip aaa suginenus JTHE,
isompomin-B-D-rioramakronipanosun (IPTG),
X-Gal, mpoTeiHOBI MapKepu MOJIEKYJIAPHOI Ma-
cu B mianazoni Big 10 go 180 xla, JIHK-mapke-
pu MoJeKkyJApHOi Macu B mianaszoHi Bix 100 mo
10 000 m.H. (Fermentas, JIluTBa), mes3oKcupu-
oounykaeoruarpudocharu (dNTPs) (Amer-
sham, CIITA), nporugudrepiiiny cUpPOBATKY
(«Biosik», YKpaina), miTporeaioao3y Hibond
C-Extra (Amersham, CIITA).

Y mocaimkeHHAX 3aCTOCOBYBaJIU PEKOMOi-
HaHTHY cybommuuiiio B (SbB), orpumany 3i
CTBOPEHOTO HaMM PaHillle ITaMy-IpoayIleHTa
[23]. Ekcnpecito Ta Bugisenus SbB npoBoguan
3riJHO 3 IIPOTOKOJIAMU Ta PEeKOMeHAaIisaMu,
ONMCAaHUMU y BuUIlledasdHaveHii nyoaikarmii. [T
0yJIO BUIIJIEHO 3 KYJbTYPAJIbHOTO CEPEIOBUIIA
nudrepifinnx 6akrepii mramy Park-Williams-
8 Ta m06’a3u0 Hagamno mpod. 0. JI. Pagasch-
kuM (IecTUTyT OGioOpramiunHol ximii Ta Had-
Toximii HAH Vkpainn).

O6na0HaHHA: YIBTPA3BYKOBUH Ae3iHTerpa-
Top Labsonic M (Sartorius, ®PH), esexkTpo-
omorep Hoefer™ TE77 (Amersham, CIITA),
eaxexTpomopatop Eppendorf 2510 (Eppendorf ,
®PH), mikpomnanmerHuii puzep Microplate
Reader Model 450 (BIO-RAD, CIIIA).

KyavmusysanHa KJAIMUH e8KaApPiomia.
Kaituany KyaepTypy ricromurapHoi Jiimdpomu
aoguuan U937 0yJio omepskano 3 0aHKY KJIITHH-
HUX JiHi#T [HCTUTYTY eKcliepuMeHTaJbHOI IIa-
ToJIoTil, OHKoOJIOTiI Ta pagiobiosorii im. P. €. Ka-
Benbkoro HAH Vxkpaiuu. a4 oTpuMaHHA
kIHK rexa HB-EGF y po6ori 6y/10 BUKOpucTa-
HO KYJBTYPY KJITHH TicTommTapHOi JiMdomu
apoguaun U937. KuaituEm KyJaspTuUByBaauW 3a
CTAHJaPTHUX YMOB ¥ KYJIbTYPAJIbHOMY Cepero-
puti RPMI-1640 3 nogaBanusam 5% -1 cupoBar-
Ku eM0OpioHiB TesaT 3a 5% -1 koumenTtparii CO,
B aTMmocdepi.

Buodinenns momanvnoi PHEK 3 kKyavmypu
KAIMUHK zicmoyumapHoi aim@omu A0OUHU
U937. Ona supinennsa toransaoi PHK 3 -
TuH BuUKopumcroByBaaum TRI-peareuT (Sigma,
CIITA). Ilpomenypy BUAiIJIEHHS IIPOBOAUWIUN
3TigHO 3 peKoMeHgallisMu BUPOOHHKAa. Hasas-
HicTh JOMILIOK ITpoTeiny abo (eHOJY ImepeBips-
JIV, BUXOJSYH 3i CIIiBBiTHOIIIEHHS OIITHMYHOIO IIO-
TJIMHAHHSA Ha JOBKUHAX XBUIb 260 uM /280 HM.

Peaxruia 36opomnoi mpanckpunuii 3 no-
danvwium npoeedeHHAM NONiMepa3Hol AaHUI0-
2060l pearuyii (P3T-IIJIP ). P3T-IIJIP Bukony-
BajJd 3a paHiIle ONMCAHOIO METOAMKOI [24].
Amnaniz npoaykry IIJIP mposoguau B 1% -my
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araposuomy reJi. OuikyBauuit po3sMip IPOAYK-
Ty IIJIP — 267 m.H.

Cmeopennsa zenemuinoil koncmpyruyii pUC-
19-sHB-EGF. TeHeTuuHY KOHCTPYKI[il0 OyJIO
cTBopeHO Ha ocHOBi BekTopa pUC-19 (Fermen-
tas, JIursa). Bekrop pUC-19 mociimoBHO 06-
pobnsanu eHAoHYKJeas300 pecTpukiiii Hincll
(HindII) Ta docdarasoro. OrpumaHy B XOmIi
npoBeneraas P3T-IIJIP KogyBaabHY IIOCJIiTOB-
HicTb rera cexperopuoi ¢popmu HB-EGF 06po6-
nanu ¢pparmerarom Knenora [ITHK mosrimepasu I
E. coli. JIinitiny mocJrifoBHiCTE BeKTOpa Ta KO-
IyBaJIbHY MOCJiOBHIiCTH T'eHa CEeKPeTOPHOI
dopmu HB-EGF 006’enyBaiu B €eUHY T€HETUY-
HY KOHCTPYKILifo 3a gomomoroio T4 JITHK-mira-
3u. KI1oHyBaHHA IPOBOAUIN 3a TYIUMU KiHIA-
mu. Yci BumiesasHaueni maminyaamnii 3 [THK
OIPOBOAUJIN, TOTPUMYIOUNCH PEKOMEHIAITi T BU-
poouuka. Kaituuu E.coli mramy DH10B
TpaHC(HOPMYBAJIU T€HETUUHOIO KOHCTPYKI[IEIO
pUC-19-sHB-EGF meTomoMm exeKTpoTparcdop-
marnii [25] 3 HacTynHUM BUCiBaHHAM Ha TBepze
JKuBMJIbHE cepenoBuiiie LB (Tpunrony — 10 r/a,
IpiskasKoBOrO eKcTpakTy — 5 r/a, NaCl 10 v/,
arapy — 15 r/ia), ske MicTHI0 KOMIIOHEHTH,
HeoOXimHI A1 TpoBeeHHSA CUHBO-01JI01 cesek-
mii (X-Gal 20 mr/mi, IPTG 1 M) Ta celeKTuB-
HUNl aHTMOIOTMK aMOIMUJIiH y KOHIIeHTpaIlrii
0,005%.

Cmeopennsa zenemuyinoi koncmpyxuyii pET-
28(a )-sHB-EGF na ocHo8i excnpeciiiHoz0o 8ekK-
mopa ma ompumanHHs KJIOHY-npodyuenma pe-
KOMOIHAHMHO20 AHAL02A CEKPEMmOPHOL opmu
HB-EGF. Ilnasmigu pUC-19-sHB-EGF ta pET-
28(a) (Novagen, ®PH) Buminaim 3 KJIiTuH
E. coli mramy DH10B (DE3) MmeTomoM JIY:KHOTO
aigucy [26] Ta 00pobssaaM eHIOHYKJIeazaMu
pecrpuknii BamHI i Xhol, caiitu maa saxux
OpUCYTHIi B moyisinkepuomy caiiti pET-28a(+)
i QIaHKYIOTh HYKJEOTUIHY IIOCJiJOBHICTH Te-
Ha sHB-EGF y cxaazxi pUC-19. I'inpoaizoBany
OHK posginanu B 1% -mMy araposHoMy Teii i
BUIIAIN HEOOXiHI (pparMeHTH 3a JOIIOMOTOIO
Habopy naa suginenuda [JTHK (DNA Extraction
Kit). O6’egHaHHA HYKJEOTHUAHOI ITOCJiTOB-
Hocti rena sHB-EGF Ta ekcupeciiiHoro BeKTO-
pa pET-28a(+) mpoBoaniu 3 BUKOPUCTAHHAM
T4 THK-nirasu. JIiryBaHHS Ta PECTPUKIIIIO BU-
KOHYBAJIX 3TiAHO 3 peKOMEHIAI[isIMI BUPOOHM-
ka. laii kaituau E. coli mramy Rosetta (DE3)
TpaHCHOPMYBAJIU OTPUMAHOI TEeHETUUYHOIO
KoHCTpyKIieo pET-28(a)-sHB-EGF wmeronom
eJIeKTpoIopaIllii 3 HAaCTYIITHUM BHCiBaHHAM Ha
TBeple KUBUJIbHe cepenoBuirie LB 3 momaBaH-
HAM CeJEeKTHBHOI'0 aHTHOIiOTHMKA KaHAMIIIUHY
B KoHmeHTparii 0,005% .

BusHaueHHs HYKJIEOTHIHOI ITOCJIiZOBHOCTL
reHeTnyHOi KoHCTPYKIil pET-28(a)-sHB-EGF

smificueno kKommaHiero 3AT «Makpoxim»
(KuiB, Yxpaina).

Ananimuuna excnpecis cekpemopHoi (op-
mu HB-EGF. KjiTuHI OTPUMAaHOTO KJIOHY BUCI-
BaJIi B PiiKe KuBUJIbHe cepemosuire LB 3 1o-
maBamHAM 2% TJIIOKO3W Ta iHKyOyBaIu IIpu
37 °C sa iHTeHCcuBHOI aepallil 0 JOCATHEHHS
KyJabTypoto omtuuuoi rycruHm 0,5-0,7 3a
ODgoo- Hdma impyrmii excmpecii pekom6iHaHT-
HOTO IPOTeiHy mogaBaiu isomponin-B-D-riora-
nakroniparnoduy (IPTG) y kormernTparii 1mM.
Ingykiito excmpecii sgificuoBaau mpu 30 °C
yupomoB:xK 3 ron. s mpoBemeHHS aHATIZY
eKcIIpecil MpoTeiHy roTyBaJii PO3UMHHY Ta He-
PO3UYMHHY (PPaKIlii 3 MOAANBIINM IIPOBEIEHHAM
enexTpodopesdy B ITAAT. ITicasa napoiyBaHHA
2 MJI KJIiTUHHOI 6ioMacu ocamKyBaju IeHTPHU-
dyryBaumuam 3a 10 000 g. Ocan pecycnenayBa-
au y 3®P, kounenrpyoun B 20 pasis, Ta 00-
poOIAaN YIBTPA3BYKOBUM [Ae3iHTETPaTOPOM.
Pertku KJIITHUH BigOKpeMJIOBaIU IeHTPUQY-
ryBaumaaM 3a 10 000 g. ITpu mpomy cymepHa-
TaHT MIiCTHUB PO3UYMHHY (PpPaKIliio IPoTeiHiB
E.coli, y Tomy umeai # IiTbOBOTO IIPOTEIHY,
a ocang — HepodunHHy. KiaitTumuuit ocag mpo-
muBaan 1% -m Triton-X100 Ta pecycrnenagysa-
any 3PP,

Amnaiis mporeiHoBUX (pPaKIliii ITPOBOAUIIN
3a momomoroo enexrpodopesy B 10% -my ICH
ITAAT 3 Bukopucranuam Tris-HCl-6ydepnoi
cucrteMu 3 momaBaHHAM Tpuiuuy [27]. Takox
0yJI0O BUKODPHCTAHO MapKepu MOJEKYJIAPHOI
macu B miamasoHi Big 10 go 180 kla. IIpobu
IS eleKTpodopesdy TOTYBAIW 3 AOJAaBAHHAM
oydepa nna spaskis (40 mr JICH, 0,48 r ceuo-
BuHU, 50 MKJI -mepramToHTaHONY, 1-2 MKI
6pomenosI0BOTO CMHBOTO HA 1 MJa GydepHOro
PO3UMHY), AKi ITomepeaHbO IPOrPiBaIN IPOTS-
rom 20—-30 xB ipu 70-75 °C.

Budinenns pexkomOiHAHMHO20 aHAJLOZA
sHB-EGF nto0duru ma npouedypa iiozo o4uU,eH-
Husa. Hapomienua KiaiTunHOI 6ioMacu Ta iHAYK-
mifo eKcipecii mpoBoAMIN 3a OIMCAHOIO BUIIE
MeToAuKoo. Ilicas 1mporo KJIiTUHHY 6iomacy
ocaKyBau reHTpudyrysauaam 3a 3 000 06/xs,
ocaj pecycleHayBaau B 5 MJ 0y(pepHOro po3un-
Hy, mo mictus 0,3 M NaCl, 20 mM Tris-HCI,
1MM DTT Ta 6 M ceuoBunu (pH 8,0). Orpuma-
HY KJIITHHHY 6ioMacy o0po0JIsaan YIbTPasByKo-
BUM JIe3iHTerpaTopoM. SaJUMIKM KJIITHH BiTOK-
pewtioBau rienTpudyryBasaEaM 3a 13 000 06/xB
npotrsarom 25 xB. Hagocay HaHOCUIN HA KOJIOH-
Ky 3 Ni-NTI araposoro, momepeaubo BpiBHOBA-
JKeHy HaBeJeHUM BHUIlle Oy(PepHUM PO3UNHOM.
Hnsa mpoBeneHHA Hpouenypu pedOJTUHTY KO-
JIOHKY i3 copOOBaHMM IIPOTEIHOM TPOMUBAJIU
Oy(epHUMHY PO3YMHAMU TAKOTO CAMOTO CKJia-
Iy, axi rogatkoBo mictuau 10 MM imimasony i,
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Bigmosiguo, 8, 6, 4, 2 ta 1M ceyoBHUHH.
Exrorito nporeiny 3aivicHoBanau 400 MM imiga-
30JI0M. 3 METOI0 CTBOPEHHS YMOB i (OpPMY-
BaHHSA AUCYIbPIiAHUX 3B’ SI3KiB [0 €JII0H0BaHO-
ro TIIPOTeiHy [moxaBajd BiTHOBJIEHUHN Ta
OKMCHEHUU INIyTaTioH y KoHIeHTpalii 6 MM Ta
1,2 MM Bigmosigmo. Peakifiny cymii iHKyO0y-
BaJIM BIPOIOBK 4 rof 3a 4 “C i manocuIu Ha re-
napuH-cedaposy, IomepegHbO BPiBHOBaKEHY
oydepom, mro mictus 20 mM Tris-HCI, 5 MM
EDTA (pH 8,0). Ilepen HaHeceHHAM Ha KOJIOH-
Ky CyMiIll IpoTeiHy pOo3BOAUJIMN Y O pasiB TuUM
camum Oydepom. Ilicia HaHeceHHSA KOJOHKY
npomuBaau 10-ma 06’emamu TOro camoro oyde-
pa 3 nogaBauuaM 0,1 M NaCl. Extortito mpoTei-
Hy mpoBoauu 3a gomomoroio 0,6 M NaCl. [lxsa
MMOJAJIBIIION0 BUKOPUCTAHHA HPOTeiH aiamisy-
Banu uporu 3PP (0,8% NaCl, 0,25% KCl,
0,144% Na,HPO, i 0,024% KH,PO,, pH 7,2).
Amnanis nporeinoBux ¢pakriiii B 10% -my ITAAT
BUKOHYBAJIU 3a OIMCAHOIO BUIIE METOTUKOIO.
Becmepn-6iom-anani3. IlepereceEHa TpO-
TeiuiB 3 [IAAT ma HiTpOIEII0I03Y 3iICHIOBATIN
3a JTOIOMOTOI0 ejekTpooOsiorepa. HiTporesro-
JIOBHY MeMOpaHy IolepegHbo 0YJI0 BUTPUMAHO
B Oy(epHOMY PO3UMHI 1151 epeHeceHHs (25 MM
Tris-HCI, 0,1% ICH, 20% MeTHJIOBOr0O CIUP-
Ty, 192 MM riainuHy) IpoTAroM KiJbKOX XBHU-
auH. ITicasa mepeHeceHHsT MeMOpaHy BUTPUMY-
Baau B 1% -My pO3UMHi 3HEKUPEHOTO MOJOKA
B 3®P ympoxos:x 1 rox npu 37 °C. Ilicua mpo-
MUBAHHA HIiTPOIEJIIOJIO3HY MeMOpaHy BUTPH-
MyBaJXd 3a TUX CAMUX YMOB YV PO3UYMHI MOHO-
KJOHAJbHUX AHTHUTIJ TPOTHU TiCTUIUHOBOTO
Tery, KOH IOTOBAHUX 3 II€POKCHUIA30I0 XPOHY
(B posBemenni 1:10 000), B TBiH-pochaTHOMY
oydepi (TPB). [IposBiaeHHA HiTPOIEIIOJI03HOI
MeMOpaHU 3OiMCHIOBAJIHN IIPOTATOM KiJIbKOX
XBUJWH Yy PO3UYMHI niaa 3abapBJIeHHA, IO
mictuB 0,07% npiaminoOeH3uUZUHTETPATiLPO-
xynopuny (IAB) Ta 0,035% H,0, B 3DP.
Biomuniaweanus F(ab® )y-(ppazmenmis an-
mumokcuiHux anmumin kons. OUuuieHi Bu-
cosroBauusaM F(ab'),-(hparMenT aHTUTOKCUYHUX
AHTUTLN KOHA 3 npoTuaudTepiiinol cupoBaTKU
miamisyBanu mpotu 0,1 M Na-xapOoHATHOTO
oydepa (pH 8,3). Posuun 6ioTuHY B IUMETUJI-
dbopmamini (IMPA) 3 KoHIleHTpaIli€0 1Mr/Ma
JomaBaJIid 40 AaHTUTII KPaIIAMU 3a iHTeHCUBHO-
ro mepeMilllyBaHHs Ta 3aJuIiaad Ha 1 rox mpu
KimHaTHi TemmiepaTypi. Ilicas mporo Kou’oraT
miamizyBanu npotu 3®P. CuiBBigHOIIIEHHSA aH-
TUTiJ 70 6i0TUHY 3a Macoio cTaHOBMJIO 4:1.
Henpamuit meepdogasnuit IEA. 96-nyH-
KOBi MOJiCTHPOJIOBI MIAHINIETH BUKOPUCTOBY-
BaJIu IJiA cOpOIlii auTureny (peKoMOiHAHTHOTO
sHB-EGF, remnapuny ab6o F(ab’),-dparmentis
AHTUTOKCUYHUX aHTUTILJI KOH), AKWI BHOCUJIN
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B 3®P ra inky0OyBasu nporsarom 1 rox mpu 37 C.
Konnenrparisa antureny cramosusia 10 MKr/muiI.
ITiciss BHeceHHs aHTUTeHY BiJIbHI AJis copOIril
IPOTEeIHy CaliTh Ha IIaHIIeTi 0aoKyBaau 1% -m
PO3UYMHOM 3HE;KHUPEHOIr'0 CyX0oro Mojioka B 3DP.
VYei mHacrymHi KoMmoHeHTHU BHOcHAM B TODB
3 IMOZAJBINOI iHKyOaIlielo 3a aHAJOTiYHUX
ymoB. Ilicia koxHOI iHKyOaIii niaaHIeT Tpu-
4vi mpoMuBaJiu Bomoo. Jlaji mocrioBHO BHOCH-
au: pekomOiHaHTHY cyboauuuiiio B IIT y cepii
po3BefieHb, 6ioTuHiNBOBaHI F(ab’),-hparmenTu
AHTUTOKCUYHUX AHTHUTLI KOHA (B pobouomy
possBegenni 1:10 000) Ta cTpenTaBigmi, KOH 10-
TOBAHUU 3 ITOJIIMEPHOIO IIEPOKCHUIA30I0 XPOHY
(1:5000). HaaBHicTh MEpOKCHUAAZHOI MiTKH BU-
ABJANIU NIAXOM iHKyO6aii nporarom 20 XB mpu
37 °C y BOZTHOMY PO3UMHI XpOMOTreH-cyOcTpary,
akuit mictuB 0,05% oprodenisengiaminy
(OD) ra 0,03% H,0,. Peakito 3ynuusaiu go-
maBanaaM 50 mra 2M H,SO,. PiBerb curnamny
OI[iHIOBAJIU BUXOAAYMN 3i 3HAUYEHDb OITHUUHOL
T'YCTUHU IIPU JoB:KUHAX XBuIb 490 Ta 405 HM 3a
JIOTIOMOT' 00 MiKPOIIJIAHIIIETHOTO Puaepa.
Koncmanmy aginnocmi pexomOiHAHMHO20
ananoza sHB-EGF nwdunu do J]T BusHaua M 3a
metomoMm Ppire. IToOymoBy rpadiuHux 3ajesx-
HOCTeH Ta HeoOXimHi MaTeMaTHYHI PO3paxyHKU
TIPOBOIWJIN 3TiTHO 3 ONMCAHUMU IIigxogamu [28].

Pe3yasTaTu Ta 00TOBOPEHHSA

Cmeopennsa eenemuyinoi koncmpyxuyii pET-
28(a )-sHB-EGF ma ompumarHhs KJLOHY-Npody-
UeHma peKomMOiHAHMHO20 AHAJL0Z4 CeKpemop-
Hol popmu HB-EGF. [HK-nocaimoBHiCTh TeHa,
1o koaye sHB-EGF, 6yi0 orpumaHo 3 KIiTUH
aigii U937, aka moxXoauTh 3 TiCTOIIUTAPHOI
JiMmdomMu JIIOOUHY, 34 JOIIOMOI'0OI0 PeaKIlii 3Bo-
POTHOI TPAaHCKPHUIIIil 3 TOAAJBIITUM ITPOBEIEH-
gam IIJIP (puc. 1). Ilfo kaiTueHy Jinito 6yJio
00paHo SK [I)Kepeiio HYKJEOTHUAHOI ITOCIiZoB-
"Hocti sHB-EGF nis macTymHOTO KJIOHYBaHHSA
3aBAAKY HASIBHOCTiI BHMCOKOI'O PiBHA eKcmpecii
HB-EGF.

OTpuMaHy HYKJEOTUIHY HOCJiZOBHICTS,
mro konye sHB-EGF, 0yJio KjloHOBaHO 3a TymIu-
mu Kinmamu y BekTop pUC-19 3 meToro mpoBe-
JeHHs CHHBO-0i/0I ceJeKIlii Ta IoLaJbIIIOro
Bimbopy IIO3UTHUBHUX TPaHCHOPMAHTIB IJs
CcyOKJIOHYBaHHA B eKcupeciiiHuii BekTop pET-
28(a)+. fIxk mokasayu pe3yabTaTH CeKBeHYBaH-
HSA, TOCJiJOBHICTb OTPMMAaHOI BCTABKHU BiIIOBi-
mama ouikyBaHiii. CTBOPEHOI0 TE€HETHUUYHOIO
roucTpykitiero pET-28(a)-sHB-EGF 0yJ0 Tpau-
copmoBano Kiituuu E.coli mramy Rosetta
(DE3) nyis orpuMaHHA KJIOHIB-IIPOAYIIEHTIB pe-
KOMOiHAaHTHOrO aHajiora CeKpeTopHOoi dopmu
HB-EGF namoguan.



Excnepumenmanvri cmammi

Puc. 1. IIpoayxrt I1JIP,
orpumanuii Ha ocHoBi K/IHK i3
KJiTHH ricroumurapHoi Jimdpomu

aroguau U937
3 BUKOPUCTAHHAM crenudiyaoi
mapu npaimepis.
Poawmip ITJIP nmpoxykTy 267 11.H.
1 — cuenudivuMit OPOAYKT
T1LJIP;
2 — mapkepu (II.H.)

AGu 3abe3meunT e(peKTUBHE OUUII[EHHS Ta
IeTeKIil0 MPOAYKTY, KOHCTPYKIIilI0 BeKTOpa
pET-28(a)-sHB-EGF 06ys0 po3paxoBaHO TaKuUM
YWMHOM, 100 OYiKyBaHMI HPOTEIHOBUN IIPO-
OYKT MicTuB mAomaTKoBY N-KiHIEBY IIOCJIiIOB-
Hicts 3 31 aMiHOKMCIOTH, OO CKJIAAy SKOI
Bxoauau His-tag Ta T7-tag, a Takok caiiT pos-
MIeIJIeHHA A TPpoMOiHny. 3aBAAKM BiAIIOBiI-
HOMY mimbopy mpaiiMepiB oTpuMaHa HaMu
KOHCTPYKIIiA MicTmJa TaKOMK TOJATKOBUII 3a-
JIUIIIOK METiOHiHY MiK 3a3Ha4eHOI0 N-KiHIIeBOIO
TIOCJiOBHICTIO Ta I[iJIHOBUM ITOJIiIEIITUIOM, IO
TOTEHIIiTHO J03BOJIAJI0 BUKOPUCTOBYBATH Me-
TOJ OPOMIIIaHOBOT'O POSIIENJIeHH IIPOTEiHiB 3a
METiOHIHOM MJII BiJOKpEeMJIEHHA IIPOTEIHY
sHB-EGF Bixm Terosoi 31 amiHOKHCIOTHOI
TOCJiJTOBHOCTi, OCKiJIbKW I[iJTbOBA TOCJiJJOB-
"HicTe SHB-EGF #e MicTuTh iHIMINX 3aJIHMIIKiB
meTioHiny. Takoyk Hamu OyJiO BBEJEHO CTOII-
KOINOH TIepen mochigoBHicTio C-KiHIeBOTO
moJriricrummHEOBOrO Tery (puc. 2).

T

I - i I L _

Mel Met Stop

Puc. 2. CxemaTuuHe 300paskeHHS IPOTEIHOBOTO
npoaykry — sHB-EGF mrogunu, orpuMaHoro
y 6akTepiiiHiil cucTemi ekcrpecii:
Met — aMiHOKMCJIOTHU 3aJIUIIIOK METiOHIHY;
T — caiiT posiienyieHHs TpoMGiHOM

AHnanimuuna excnpecia 3 Racmynnum eu0i-
JIeHHAM PEeKOMOIHAHMHO20 NPOMeiny 3 6UKO-
pucmanHam ainHozo copbenmy. Ilicasa Tpanc-
dopmyBauua kJaituH E. coli miramy Rosetta
(DE3) remeruunoio KoHCTpyKIieio pET-28(a)-

sHB-EGF cepen TpamchopmanTiB 0ys10 Bigiopa-
HO KJIOH JJIf TIOJAJBIIIOT0 IPOBENeHHA aHAJi-
tuuHOoi eKcupecii sHB-EGF. Pesyasratu mux
eKCIepUMEeHTiB 3aCBiIUMIIN, 110 IiJIbOBUH IIPO-
IYKT EKCIIPeCyeThCcsd IIepPeBa’kKHO B HEPO3-
yuHHIA (GopMi y TinpmAax BKJIOUeHHA. Ili pe-
3yabpTaTu OyJIO MiATBEPJKEHO NIPOBEJEHHAM
BECTEPH-0JIOT-aHAJiI3y 3 BUKOPUCTAHHAM aH-
THUTiJI 0 moJiricTuguHOBOTO TEry (puc. 3).

1 2 3 4 5

k/la
- 52
- 42
- 34
- 26

: ‘. 7

@ 0

Puc. 3. BecrepH-0Jg0T-aHaxi3 dpakiiii gisaris
KJIITHH KJIOHY-IIPOAYI[EHTA PEKOMOiHAHTHOTO
anajora SsHB-EGF arogunu miciia npoBegeHHA
aHAJNITUYHOI eKcmpecii:

1 — 0es igayKIil; 2 — TorajdbHUN JdisaT KaiTuH; 3 —
posumuHa ¢pakrilia; 4 — Hepo3umHHA GpaKIilid; 5§ —

MapKepu MOJIEKYJIAPHOI Macu

IIpu mpoMy BHACTIOK aHOMAJBLHOI €JIeKT-
podoperuunoi pyxausocti sHB-EGF iioro mo-
JeKyJSApHA Maca 3a JTaHUMHU eJeKTpodoperpam
Ta imyHoOJO0THMHTY OyJsa Ha 4,5 Klla BUIIOIO,
Hi’K po3paxoBaHa TEOPETHUYHO, i CTAHOBIJIA
~18 x/la samicTs 13,5 klla. AHOMAIbHA €JIEKT-
podopernuHa pPyXJUBicTb, iMOBipHO, IOB’sA3a-
Ha 3 HasgBHICTIO OaraToi Ha JIi3UH remnapuHsB’ d-
3yBaJibHOI Hinaaku y cTpykTypi sHB-EGF, aka
3a HeUTpaJbHUX 3HAaUeHb pH Hece mMO3UTUBHUNI
3apdAzn. IcHyIOTh faHi TiTepaTypu, AKi OigTBEp-
JKYIOTh HasBHICTh aHOMAaJBbHOI eJieKTpodope-
TUYHOI pyxJuBocTi y moserkya HB-EGF [29].

IIpoTeiHoBU# MTPOAYKT 3 HEPO3UMHHOIL
dpakmii BUAiIAIM B HeHATYPYIOUHWX YMOBaXxX
3 BuKopucTauuaMm adinaoro copbenty Ni-NTI-
araposu 3 MOJAJIBIIINM HTPOBEAeHHAM pPedoJ-
OVHTY IIJIAXOM 3HUKEHHSA KOHIeHTpAIlil cevo-
BuHU. BigHOBIIOBaIU AUCYIbMigHI 3B’ A3KH 3a
IOTIOMOT'0I0 CYMiIlli OKMCHEHOT'O I BiTHOBJIEHO-
ro IJIyTaTioHy, AKY AOJAaBaJii O IIpemnapary
OpOTeiHy MmicJaA MOoIepeaHbOTO eTaly BUIIJIEH-
HA. [[J1a TpoBeqeHHA HACTYIHUX MaHIIyJIAIii
3 IIPOTEIHOBUM HPOAYKTOM 3IiMCHIOBAJIM HOTO
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nonepenHii xiania mporu 3@P. Hucrory orpu-
MaHOTO IIpelapary IepeBipAau Horo eJeKTpo-
(opeTruHUM pO3iIeHHAM.

Ilepegipka 30amnocmi peKOMOIHAHMHOZO
SHB-EGF e3aemoldismu 3 zenapurnom. I'ema-
puH3B’s3yBaJibHA MOiJIAHKa Oepe aKTHUBHY
yuacTsb y peasisarii 6iosoriumoi ¢pyuxrmii sHB-
EGF. 3pgarHicTh oTpmMaHOTO HaMu pPeKOMOi-
"HauTHoro aHajgora sHB-EGF BzaemonisaTu 3 re-
mapuHOM TmepeBipaau B Henpsamomy IEA,
B AKOMY Ha IIOBEPXHIO JIYHOK ILJIAHIIIETY COPOY-
BaJIu renaput, a 38’ asaunuii SHB-EGF BusiBisiu
3a JOMOMOTOI0 aHTUTIJ IIPOTH IIOJIiTriCTUIMHO-
Boro tery (puc. 4). Ik moxasamHo, OTPUMaHUKA
ananor sHB-EGF 36epir 3gaTHicTs B3aemomia-
T 3 renapuHoM. Came TOMy AJA OLep:KaHHS
yucTrimoro npenapary pexombinanTaoro sHB-
EGF 0OyJio BUKOpHCTAHO HACTYIHUI eTall Ouu-
IIeHHA NIPOTeiHy 3a HATUBHUX YMOB Ha KO-
JIOHIII 3 remapun-cedaposo. BukopucranHa
moxaBitinoi adinHol xpomarorpadii Ha copOeH-
tax Ni-NTI-araposi Ta renmapus-cedaposi zajao
3MOTY OTPUMATHU BUCOKOOUMIIEHUI IIpemaparT
sHB-EGF. Ilpu nmpomy BUXii PO3UMHHOIO pe-
KoMOiHAHTHOTO TpoTeiHy craHoBUB 4,5 MTr
y nepepaxyHKy Ha 1 J 0aKkTepialbHOI KYyJIbTY-
pu (puc. 5).

Ilepesipka 30amnocmi peKOMOIHAHMHOZO
SHB-EGF s3aemodiasmu 3 namuseuum [T ma
pPeKoMOiHAHMHUM QHAJLOZOM 1020 peuen-
mop36’a3yeaavroi cyobodunuui B (SbB). Oua
JIOCJIiIPKeHHS TePCIeKTUBHOCTI BUKOPUCTaHHSA
orpumanoro aHasora sHB-EGF ak xoMmIoneH-
Ta TecT-cucTeM s BuaBjeHHA [T i HaBITH AK
QHTUAOTA IIPOTU TOKCUHY OyJI0 BaKJINBO BU3-
HauuTu, yu 30epirae meii peKoMOiHaAHTHUII
nporein 3gaTHicTh 3B aA3yBatu [T abo iioro pe-
KoMOiHaHTHY cyOomuuuiio SbB.

[ T S~ - S Y

Ontirine normHAHEAEA (E490)
= =

100 10 1 0.1
Konuenrpania sHB-EGF, Mkr/ma

Puc. 4. Pe3ynpraTil iMyHO€H3UMHOIO aHAJI3Y
B3aemogii pekomoinanToro sHB-EGF
3 renmapuHoOM, COPOOBAHUM HA IJIAHIIETI
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kla 1 2 3

—-__
72 -
52 -
42 -

34 -
26 -

17 i
10 g TR

Puc. 5. Enexrogoperpama BUAiJIEHOTO Ta
ouuninreHoro pexkomoinanTHoro sHB-EGF momunn:
1 — maprepu mosekyasapuoi macu; 2 — sHB-EGF mic-
JI TIOTIePeJHbOT0 BUIiJeHHA Ha adiHHOMY cOpOeHTi;
3 — sHB-EGF mnicas 1ogaTKOBOIO OUMINEHHSA HA I'ema-

puH-cedaposi

Tary mepeBipKy 37aTHOCTI 10 cerudiuHol
B3aemozil pekombinauTHoro sHB-EGF 3 IIT Ta
PeKOMOiHAHTHUM AaHAJIOTOM MOT0 PeIleITop-
3B’s3yBaJIbHOI cybomuuuIli B Oyj10 mpoBeneHo
3a JOIIOMOTOI0 HEIPSAMOTO0 iMYHOEH3UMHOTO
aHanisy. OTpuMaHuii HaMKU PeKOMOiHaAHTHMMI
sHB-EGF 6yJsio copboBaHO Ha IIOJiCTHPOJIOBO-
my maaumieTi anas 3axomnenHs T a6o SbB,
a muia BuaBieHHA KoMmiuiekcy SHB-EGF 3 anTu-
TeHOM BUKOPUCTOBYBaJsu OioTMHiJIbOBaHI
F(ab’),-dbparmentu antutia Koust mpotu [T ta
CTPEeITaBiInH, KOH IOTOBAHUU 3 IIOJiMEpHOIO
EePOKCHUAB0I0 XPOHY. Pe3yibTaT IpoBeieHO-
ro IEA migTBepamau 34aTHICTH PEeKOMOiHAHT-
Horo sHB-EGF BszaemomiaTu AK 3 HATUBHUM
AT, Taxk i 3 peKOMOIHAHTHUM aHAaJIOTOM IHOTO
permenTopsB’a3yBaabHOl cybomumuuii B. Ilpu
IBOMY OOCTOBIPHUII PiBeHb CUTHAIY HETEKTY-
Banu 3a xoumenrtparii AT 1,9 ar/ma ta SbB
6sim3bKo 1 Hr/Ma (puc. 6). Binbina yyTauBicTs
BUABJICHHSA PeKOMOiHaHTHOI cybomuuuIli B mo-
piBHanHo 3 mpupogaum T, fimoBipHO, 3yMOBJIE-
Ha PiBHUIIEI0 MOJIEKYJAPHUX Mac 3a3HAUEHUX
aHTHUTEeHIB Ta HecTabilJbHICTIO Ipemapary Ha-
tuBHOTO [IT. Tomy B OinpmiocTi HacTymHUX
IocaimiB pekomOiHaHTHY cyOoxmuuiio B [T
BUKOPUCTOBYBAJU AK MOAEJIbHUN aHTUTEH.

Busnauenna konHcmanmu a@QiHHocmi pe-
KomMOiHanmHozo aHanoza SHB-EGF nwdunu 00
nHamueHozo J[T. Busnauena 3a metonom Ppire
koHcTaHTa adinnocrti (K,) orpuMaHOro pexoMm-
oimauTHOro amasora sHB-EGF mgroguuu go Ha-
tuBHOTO [T cramoBuaa 1,67-10° M (sHauen-
HA KoHcTaHTu amcoriamnii K; 6-10° M), mo
BimmoBimae KoHcTaHTI adimHOCTI mpmpomHOI
dopmu penentopa [30]. IlocraTHbO BHCOKa
cuopigueHicTy pexomdbinmauTHOro sHB-EGF no
AT nmo3Bojisge BUKOPUCTOBYBATH OJEP:KaHUM
PeKOMOiHAHTHUI aHaJOr CeKPeTopHOi (opmu
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Puc. 6. Kpusi nopisaaasaoro susnauesusd JIT i iioro
pexomMOiHaHTHOI cyGogunuli B y Jiranapenentop-
Homy IEA 3 BUKOpHUCTAHHAIM PeKOMOiHAHTHOTO
sHB-EGF, cop6oBaHOro Ha miiaHuieTi

HB-EGF ntogmuau mig uac cTBOPeHHA iMyHOEH-
3UMHOI TECT-CUCTEeMHU AJA CIenn(hiuHOTO BUIB-
aerHsa [T y ¢isiosnoriurux pignHax.
ITopienanusa wymaueocmi usiéieHH cyo00u-
Huyi B JIT 3a donomozoio JizanOpeyenmopHozo
IEA 3 suxopucmannam sHB-EGF ma kaacuiHo-
20 «candgiuy-IEA. JIna OIiHKY e(eKTUBHOCTI
BuaBgeHHA [T 3a 10IIOMOroio 3ampoIroHOBAHO-
ro HaMU METOAY 3 BUKOPUCTAHHAM PEKOMOi-
mauTHoro sHB-EGF 6yno mpoBeneHo mOpiB-
HAJBHI JOCJIiIKEeHHA UYyTJIUBOCTI BUABJIEHHS
pekomb6inauTHOI cyoomuuuIi B [IT (ak Mmomesns-
HOT'O aHTUTeHY) 34 MOIIOMOTOI0 IBOX BapiaHTiB
IEA. ¥V nepiiomy BapiaHTi (KJIacUYHUN «CaHI-
Biu»-IEA) AK aHTHUTiJIa IePIIOro MOPALKY BU-
KopucroByBajiu F(ab"),-pparMenT aHTUTII KOHS
npotu [T, a BUABIEeHHA aHTUTEHY TPOBOAUIN
3a gomomoroio GioruHinboBaruXx F(ab'),-dpar-
MeHTiB aHTuUTiI KoHa npotu [T Ta Kom’oraty
CTPENTAaBiAUHY 3 IIOJiMEepPHOI0 IIEPOKCUIA30I0
XpoHy. ¥ Apyromy BapiaHTi (JIiraHmpeIrenTop-
Huii IEA) K aHTUTiIa IEePIIIOTO MIOPAIKY 3aCTO-
coByBaJiuz pekombOinaunTHuii SHB-EGF. Auturen
BUABJIEHHSA TaK CaMoO, K i B IEPIIIOMY BUTIAAKY.
OTrpumaHi pe3yJabTaTH HPOJEMOHCTPYBAJIU
0MM3bKY TPAHUYHY UYTJUBICTH ABOX METOMiB
BUABJEHHS aHTUTeHY (puc. 7).
T'emapunss’s3yBaibHa OIISHKA Y CKJIAmL
sHB-EGF poswMiiiena y 6esmnocepenHiii 6JI135-
kocti 1o EGF-mmogi6Horo momeny, AKuii Bigmo-
Bimae 3a 3B’ssyBamusA 3 perenTopamu HER-1
i HER-4 Ta i3 cyoomuumurtieio B [IT. ¥V TpeTunHiit
crpykTypi EGF-momi6HOTO mOMEHY BUIiISAIOTH
Tpu netii: A, B ta C, KoyxkHa 3 AKUX cTabinizo-
BaHA BiAHOBIZHMM AUCYJAb(IZHMM 3B’ A3KOM.
ITerna A poswmiiena 6e3mocepenHbO IIiCJIsS Te-
HapuH3B’A3yBAJbHOTO JOMEHY Ta CKJIaJaeThCsA
3 IIOBUTUBHO B3apAMIKEHUX aMiHOKWUCJIOT, fAK
i cam meii momeH. IMOBipHO, IIIO IIPOCTOPOBE

[

n

——F(ab')2
—@-HB-EGF

Onrome normmanas (E490)
-

1 1 0,01 0,001 0,0001
Konuenrpauia anraresy, s/

Puc. 7. KpuBi nopiBHAJIHHOTO BU3HAYEHHS
pexomo6inanTHOI cyoonuauni B [IT y kracuunomy
«canaBiu»-IEA 3 Buxkopucranuam F(ab’),-dpar-
MEHTiB aHTUTOKCHYHUX aHTUTIJI KOHA, COPOOBAHUX
Ha miaaHmrerti (1) i B miranapenentopaomy IEA
3 BUKOpucTaHHAM pexomoOinanTHOro sSHB-EGF,
cop6oBaHOro Ha IIaHIeTi (2)

30JIMKEeHHA ITO3UTUBHO 3apAMKEHUX B3aJIUIIl-
KiB remapuuss’sa3yBaJIbHOI JiMAHKY Ta meTJIi A
MPU3BOAUTH IO 1X B3A€MHOTO BiIIIITOBXYBaHHS,
110, Y CBOIO Uepry, BILIMBA€ Ha KOoH(OPMAIIiio
EGF-nogiouoro gomeny 3arajgoMm. OcKiJIbKu 3a
3B’asyBaHH4A 3 1T BigmosigatoTs mersi A ta C,
3MiHa IIPOCTOPOBOTO PO3MiITleHHA meTyai A min
BILIMBOM IeIapuH3B’ A3YBAJIbHOL JIAHKN CIPU-
YMHIOE 3HMKeHHsS adiHHocTi B3aemomii perer-
Top3B’a3yBasbHOI cyoonunuiii [IT 3 HB-EGF.
Bognouac, HeliTpaJisallii TO3SUTHUBHOTO 3aps-
Iy TelmapuWH3B sA3yBaJbHOI MiAAHKU mHicis
B3a€EMO/Iil 3 relrapmHOM IIPU3BOAUTDH OO IMigBU-
IIeHHA PYXJIUBOCTI meTyi A, 1110 cupuse 30iab-
meHHI0 adinHOCTI B3aemoxii Bciei mMoseryanm
HB-EGF 3 [IT Ta ii mpupogHuMuT perenTopamMmn
HER-11i4[30]. Tomy Hamu Takok OyJIo BUBHA-
YeHO KOHCTAHTY adgiHHOCTI B3aeMomil peKoMoOi-
HauTHoro sHB-EGF monguuu 3 [T 3a mpucyr-
HOCTi remapuHy, AKa craHoBmya 2°+10® M
(BHaueHHsa KOHCTaHTHU Aucoriamnii Ky 5+ 107° M).
3’scoBaHO, IO 30iJbINEHHS CIOPigHEeHOCTi
sHB-EGF mronuau no [T 3a mpucyTHOCTI rema-
puHy pnocuTh Hes3HauHe: K, co remapumy =
1,67-10° M mporu K, ; renapumon = 2,0 < 10° M.
OT:xe, BUXOASAYN 3 OTPUMAHUX JAHUX, BHECEH-
HS TellapuHy MOKe HeiCTOTHO IIiJBUIIyBaTH
edpextuBHicTh Buasiaenua T (abo fioro cy6o-
nuunii B) y miranapemnenropuomy IEA. 3 oruis-
Iy Ha 1e 0yJOo IIPpOBeIeHO IIOPiBHAJBHE ITOCJIi-
IKeHHA e(peKTUBHOCTI BUSIBJICHHSA CyOOJMHUIII
B AT y niraagpenientopuomy IEA 3a tBoma cxe-
MaMU — 3 BUKOPHCTAHHAM PEeKOMOiHAHTHOTO
sHB-EGF, copboBaHoro 6e3mocepeHbO Ha IJIAH-
meri, i pexkombinanTaHoro sHB-EGF, 1110 B3aemo-
Iie 3 remapwHOM, COpPOOBAaHUM Ha ILJIAHIIETI
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(puc. 8). fIk BunInBae 3 puc. 8, BUKOPUCTAHHA
rerapuHy AK HUMKHBOTO APy JO3BOJINJIO JEI0
OigBuInuTH BeauduHy curHany B IEA, 1o
CYTTEBO He BILIMHYJIO HA UYTJIMBiCTh aHAJIi3y.

)
[

~-sHB-EGF

2 ——Tenmapis + sHB-EGF

o

OnTirie normHauAEA {E490)

04

0.2

10 1 0.1 001 0.001 0.0001
KonuenTpauia AHTHCeHy, MKT/ M

Puc. 8. Kani6pyBaapHi KpUBi I MOPiBHAIBHOTO
BU3HAYEeHHS peKoMOiHaHTHOI cyoomununi B /IT
y airaaapenentopaomy IEA 3 BuKOpuCTaAHHAM

pexomobinanTaoro sHB-EGF, cop6oBanoro
0esmocepeaHb0 Ha aHmer (1),
i pekomobinanTaoro sHB-EGF, uro B3aemoie
3 remapuHOM, COPOOBAHUM Ha miaaHmerTi (2)

JlocaidxncenHs iHwux eaacmusocmeil ompu-
marnozo SHB-EGF aodunu. 3rifHo 3 HAIINMU
momepeaHiMU TaHUMU, OyJia BCTAaHOBJIEHA 31AaT-
uHicTh orpumanoro sHB-EGF wa 30% ctumy.rio-
BaTH picT i mpoaidepariro kaitun aiuii 3T3 in
vitro, 1110 BiIKpUBAaE HOBIi ITePCIEKTUBY AJIs 3a-
CTOCYBaHHA OJEPIKAaHOT'0 HAMU DPEKOMOiHaHT-
HOT'O IPOTEiHy He TIIbKKU AK KOMIIOHEHTAa TeCT-
CHUCTEM, ajle ¥ AK MNOTEHIIINHOTO peryaaropa
KJIITUHHUX QYHKITiH.

Kpim Toro, 6ysn0o mokasano, 1o imyHisamia
mutiedt ginii Balb/c oTpuManuM pekoMOiHAHTHUM
anaiorom sHB-EGF nronmau 3 BUKOpUCTaHHAM
IIOBHOTO i HEITOBHOTO aj foBaHTYy Ppeiiaga [31]
3laTHA BUKJIWKATU y HUX IOTY}KHY IMYHHY
BigmoBias (puc. 9). Tomy cmenudiuni rimep-
iMyHHiI cupoBaTKU MHIIEel, iMOBipHO, MOXKHA
BUKOPHCTOBYBATH AK OJioKaTOpu Oiosoriumoi
mii sHB-EGF B exkcmepuMeHTaJIbHUX TOCJi-
MKEeHHAX.
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INOJIYYEHUE PEKOMBUHAHTHOI'O
AHAJIOTA CEKPETOPHOU ®OPMbI
HB-EGF YEJOBEKA 1 OIIEHRKA
IIEPCIIERTHUB EI'O HCIIOJIb3SOBAHUA
B BUOTEXHOJIOTUH
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ITonyueH peKOMOMHAHTHBIN aHAJIOT CEKPETOP-
HOI (pOPMBI reIrIapruHCBA3LIBAIOIIETO (haKTopa pocTa
yesoBeka (sHB-EGF), momo6HBIN snuaepMaIbHO-
My (paKTOPYy POCTY, W HCCJeLOoBaHA ero (PyHKIUO-
HaJIbHas aKTUBHOCTD, a TaK:Ke BO3MOKHOCTHU CO3-
ITaHUA Ha €eT0 OCHOBE TECT-CHUCTEM [JIA BHIABICHUA
nudrepuiinoro Tokcuua (IT). ITokazana cmocob-
HOCTh mosryueHHOTO SHB-EGF cBaswiBatbea ¢ [T u
rellapuHOM, a TaKyKe CTUMYJUPOBATH [N Vitro Ipo-
audepanuio Kiaetok unuu 3T3, KoTopwie mpouc-
xomAT us (ubpobaacToB Mmblieir Junuu Balb/c.
KoncranTa ahpGUHHOCTY B3aUMOIENCTBUSI PEKOM-
ounantaoro sHB-EGF c [IT, paccuuTanHas mo mMe-
toxgy ®pure, cocrasuia 1,67+ 102 M, uro cooTser-
CTByeT KOHCTaHTe a(PUHHOCTH [OJsS HATHUBHOM
¢dopmbl pernenrtopa. PekomOouHaHTHBIT sSHB-EGF
OBLJI UCTI0JIb30BaH BMECTO IIEPBLIX aHTUTEJ B UMMY-
HOYH3WMHOM <«COHIBUY»-aHAJIN3e OJIS BHIABICHUS
OT. YyBCcTBUTENBHOCTh Pa3paboOTaHHOIO MeETOna
cocraBuna 1,9 ur/mi. [lonyuyeHHBITT OMOTEXHOJIO-
TUYEeCKUH IIPOAYKT MOKET B IIePCIIeKTHBEe HaNTU
npuMeHeHre KaK KOMIIOHEHT TeCT-CUCTEM s Aua-
THOCTUKHU AUPTEPUU WU JeKapCTBEHHBIX IIpelia-
pPaToB IJA CTUMYJUPOBAHUSA pereHepaTUBHBIX
IIPOIECCOB, a TaK)Ke KaK MHCTPYMEHT AJIA IpPOBe-
IeHUuA PyHIaMEeHTAJIbHBIX UCCIETOBAHUN.

Knrouesvle cnrosa: rernapruHCBSA3BIBAIONINAN (DAKTOPD
pocTa, ToJOOHBIH anAepMaJTbHOMY (haKTOPy pocTa
YeJI0BeKa, CeKpeTopHaa (hopMa, PEKOMOMHAHTHBIHN
MIPOTEeNH, TEeCT-CUCTEeMA, TUPTEPUNHBIN TOKCHH.
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In order to study functional activity and pos-
sibility of using in test-systems for diphtheria
toxin (DT) detection the recombinant soluble
form of human heparin binding EGF-like growth
factor (sHB-EGF) was obtained. It was shown,
that recombinant sHB-EGF could bind DT and
heparin and also stimulate 3T3 mouse fibroblast’s
proliferation in vitro. Affinity constant for the
interaction of recombinant sHB-EGF with DT
estimated by Friquet method was 1.67-10% M™
that was similar to the affinity of natural form of
sHB-EGF. Recombinant sHB-EGF was used in the
immunoenzyme «sandwich»-analyses instead
capture antibodies for DT detection. Sensitivity
of the developed method was 1.9 ng/ml. Obtained
potential biotechnological product probably can
be used as component of the test-systems for diph-
theria diagnosis, as component of therapeutic
drugs for stimulation of tissue regeneration or as
a tool for fundamental researches.

Key words: human heparin binding EGF-like
growth factor, soluble form, recombinant pro-
tein, test-system, diphtheria toxin.





