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HocmimxeHo YTBOPEHHS iHTEPIIONIieIeKTPOJIITHNX KOMILIeKCiB (mosimnekciB) maasmiguoi JJTHK 3 Ho-
BUMU IIOBEPXHEBO-aKTUBHUMU I'PeOeHenofi0HnMY 0 aiaM@OJIiTHIMY HOCIIMHU i3 3aCTOCYBAHHSIM METOLY
BusHauenHsa saTpuMku [IHK mig vac enexTpodopesy B resi araposu. BcTtaHOBIEHO OITUMANBHI YMOBY s
YTBOPEHHSA TAKUX IIOJIIIIEKCiB: KOHIleHTpaIid mogiamdosriTaux Hociis 0,1-0,003% , pH 7,4, 20 xB, 24 °C.
IToxkasano, 1o mosiamM@oJiT i3 KBaTepHi30BaHMMHN aMiHOBMicHMMU OGiUuHMMK JaHI(IOTAMU YTBOPIOE
Ha6iabIT cTabinbHi mosimaekcu 3 mmasmigaoo JTHK. Acomiamnia ta BuBinbHenHsa [THK i3 xommiekcy
3 MoIiaMMOTITHUMU HOCiAMU He CIIPUYUHIOE il CTPYKTYPHUX 3MiH, HATOMICTh ITi Hocii 3axumaiors [JTHEK
Bim posmennenus HyKJjgeasamu. OTike, HOBI IIOBepXHeBO-aKTHBHI rpebexemnofidbxi mosiamdosaitu
€ mepPCHeKTUBHUMU Hociamu s nocraBiaenua [JHK y penunienTHi KiaiTunu.

Knrouosi crosa: nmnasmingua [JTHK, momiamdodriTai Hocil, cTabiibHiCTE ToTiIeKciB, exekTpodopes [[HK.

Mo cucrem mocTaBieHHA HYKJIeIHOBUX KHC-
JIOT, BUKOPMCTOBYBAaHMWX y TeHHi# Tepamii,
icHye HM3Ka BUMOT, 30KpeMa BOHU MAaIOTh IPO-
HUKATHU 4Yepe3 IJIa3MaTUYHY MeMOpaHy pemu-
Hi€eHTHUX KJiTHH, 30epiraTu cBOi CTPYKTYPHO-
(GyHKIiOHAJIbHI BJIACTUBOCTI BCepeanHi
KJIITUHU ITicas eHIOIUTO3Y, a TaKOXK IOoTpal-
JIATH B AJPO, e HyKJeiHOBa KMCJI0Ta IIOBUHHA
iHTerpyBaTuch y XpoMaTHUH i TpaHCKPUOyBATH-
ca B indpopmariiitny PHK [1]. Onucano Kinbka
TaKUX CUCTEM, 30KpeMa IoyieTueHimin [2—4],
moJi-L-misun [5, 6], nennpumepu [7], xiTosan
[8], minocomu [9], meTanoBMicHI HaHOMAaTepia-
au [10]. BecraHoBiieHO, 1110 HAHOPO3MipHi mOJTi-
MepHi Hocii MaloTh CYTTEBi ImepeBarm IIif 4ac
3MificCHeHHA TeHeTHYHOI TpaHchopmarii,
a came: migBuIleHHA e(DEKTUBHOCTI JOCTABJIEH-
HS HYKJIETHOBOI KMCJIOTY B PEIUIIE€HTHI KJIiTH-
HU, 3aXUCT ii BiJl pO3IIeIIeHHs T03aKJIiTUHHY-
MU i BHYTPIIIHBOKJITUHHUMMW HYKJeasaMH,
a TaKOYK MOJKJIMBICTH 3HiMICHEHHS aJpecHOro
IOCTaBJIEHHS T'eHeTUYHOr0 MaTepiasy 0 KJIi-
TuH. OCOOJMBO NEPCIEKTUBHUMU Y IIbOMY
ceHCi masa moTpeb cydyacHoi OioTexmoJorii Ta
dapmakroJiorii € moJsriesIeKTpoIiTHI HOCii, 3maT-
Hi yTBOPIOBAaTM HAHOPO3MipHI mojimiexcw,
cTabinbHi Y BOAHUX po3umnHax [5].
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Metor0 pobGoTu 0yJIO AOCHiAUTH YTBOPEHHS
KOMILTTIeKCiB HOBUMM moJriamdoaiTHuUMu rpede-
HenoxiOHMMU Hocisimm 3 mimasmigHoro JHEK i
BUBUUTH JesdKi BJIaCTHUBOCTI YTBOPEHUX HAHO-
PO3MIpHUX MOJIIIJIEKCIB SIK 3PYYHUX BEKTOPiB
IS TOCTaBJIEHHA I'eHiB y PeIIUNi€HTHI KJIiTUHU.

Marepianu i meToau

Y poboTi BUKOpPHCTAHO HOBi IIOBEPXHEBO-
akTuBHi moaiamdouritai Hocii (ITH) rpebenero-
nibmoi OymoBUM, CMHTE30BaHi Ha Kadenpi opra-
Hiumoi ximii HamiomaamHoro yHiBepcurery
«JIbBiBCBhKA IIOJiTEXHiIKa» 3a OINMCAHOIO METO-
nukoro [11]. ITi ITH cknamaioThcsa 3 aHIOHHOTO
KapOOKCHUJIBMiCHOTO OCHOBHOTO JIAHITIOTA 3 MO-
JeryasapHoo macoio 2000 r/Moyb Ta IPUIEI-
JEeHuX A0 Hboro 1—3 amiHOBMIiCHHX OiuHUX
JaHIroris (puc. 1).

OCHOBHUII JIAHITIOT — OJIITOTIEPOKCUIHUNA
metasokomiiekec (OMK), no Akoro mpuirenie-
Hi JIAHIIOTW KOIIOJiMepy AMMeTHJIaMiHOeTII-
metakpuiaary (IMAEM) rta 5-(tper-OyTuiie-
pokcu)-5-merui-1-rekcen-3-iny (BEII).
XapaKTepuUCTUKY CHHTE30BAHUX KOIIOJiMeEpPiB
HaBeJeHO B TaOIUIIi.



Excnepumenmanvri cmammi

Puc. 1. CxemaTuuHe 300pakeHHA CTPYKTYPHU rpedeHenoqioHoro moxiaMm@oxiTHOro HOCid

XapaKTepuCTHKa CHHTE30BAHUX MOJiaM(pOJIiTHIUX HOCITB
(IpolleHTHE CIIiBBiTHOIIEHH OCHOBHOT'O Ta MPUIIEIIEHNX JaHIIoriB 5:95)

OCHOBHUY JTAHIIOT IIpuinenseni JaHIIOTu

. s o,
Buicr MOHOME% XapaKTepuUCTUKA [Su%]a Buict moroMep- XapaKTepucTHuKa Mn, MH/
# HEX na}f)ox B ’ MiKpOCTPYKTYpH /o Ha HEX HaIiOR B MiKPOCTPYKTYPHU M
%o OCHOB- IIH, % T/MOJIb (1%
BA |BEII| MA A T [IMAEM pr)

& ! m | Ba | lBEm | lva | R |7AHIOT) T “ Ipem |lnmaem| R
br-2 |22,0(34,0/44,0| 1,0 | 1,0 | 1,0 |99,5| 1,1 7.5 92,5 |1,02| 14,8 | 7,5 | 3100 | 43,0
o |22,0(34,0(440( 1,0 [ 1,0 | 1,0 (995 11 | 7.5 | 925 |102| 148 | 7.5 |3100| 52,3
Br-3 |22,0(34,0|44,0 1,0 | 1,0 | 1,0 |99,5| 1,1 15,6 | 84,4 |1,07| 4,94 |14,6| 2300 | 44,3
Br-4 |22,0(34,0|44,0| 1,0 | 1,0 | 1,0 |99,5| 1,1 34,0 | 66,0 |1,22| 2,30 |27,8(2100| 37,3

Ilpumimka: # — ckopoueHa HasBa IoJsiamMm@oJiTHOrO HOCiA, * [ — cepegHA NOBKUHA OJIOKIB i3 IaHOK KOMOHOMEDA;

R — kingpkicTh 6JI0KiB 3 omHaKoBuX JaHoK Ha 100 laHOK KomoaiMepy;

*% _ KgomoJiMep i3 KBaTepHiB0BaHMMU aMiHOTPYyIaMU, OJeP:KaHUI y pes3yabTaTi 00po0JeHHA HOAUCTUM METHUJIOM
(CH3I); Mn — cepenubouYnceIbHA MOJEKYISPHA Maca, G — IIOBEePXHEBUMA HATAT.

ITH posuunHi y mupokomy niamasoni pH
i 3maTHI yTBOpPIOBATH MiKMOJIEKYJIAPHI KOM-
TJIEKCH COJIbOBOT'O TUITY MisK IIOBUTUBHO 3apA/I-
JKEeHUMHU OiYHMMHM JIAHI[IOTAMH i HeraTUBHO
sapamsxenoio mosekyiaoo JJHK. HaasuicTs
Yy CcTPYKTypi momiam@oraity rizpodobuux ¢par-
MEHTiB He JuIle 3a0e3meuye IXHIO ITIOBEPXHEBY

aKTUBHICTB, ajie i cipuAe B3aeMOJil KOMILJIEK-
cy ITH/IHK iz miaasmaTu4YHOIO MeMOpaHOIO
penuIieHTHUX KJIiTHH.

Y pob6oTi BHUKOPHUCTOBYBaJHW IIJIasMimy
pGLG578 zaBmoB:kKU 6,5 THC. map HYKJIEOTH-
nis [12, 13]. Ilnasmigay [ITHK i3 Tparcdopmo-
BaHO1 OakTepianbHOI KyabTypu E. coli mramy
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DH5 sBumginanm sa KJIaCUYHOI METOIUKOIO
[14]. IsosvoBanmy mmasmigay JHK s0epirann
npu temueparypi —20 °C. Poboua KoHIeHTpa-
mig JHK cranoBuia 1 MKI/MKJI.

Ymeopennsa xomnaexcie JHK iz IIH no-
COIIKyBaIM 3a JOIMOMOI'OI0 eeKTpodope3y B
resi arapos3u. [{o po3umHiB 3 Pi3HOI KOHIIEH-
rpariero [TH nomaBanu 1 mir mnasmiguoi [[THK
B 00’emi 9 mxa tpuc-HCl (Medicago AB,
IIBemnis), 20 MM, pH 7,4. OrpumaHy cymim
iEkyOyBasu nporarom 20 XB 3a KiMHATHOI TeM-
mepaTypu [OJsS  YTBOPEHHA  KOMILJIEKCY
ITH/OHEK [15]. Peakiiiny cyMiII mepeHocuIn
BayHKU 1% -ro remio arapo3u (LACHEMA, Ye-
xis) i migmaBaau exexkTpodopesy B 6ydepi TAE
(40 MM Tpuc-HC]l, 40 MM omrToBa KHCJIOTA,
1 MM ENITA, pH 8,5; Medicago AB) npoTsarom
40-50 xB npu 75 B. [IHK B rexi nerexkryBanu,
3aCTOCOBYIOUM TpaHciigominaTop (MacroVue
UV-20, Hoeffer) i poTorpadysanau mudpoBoiO
Kamepoio ¢ipmu Canon.

AHEK-npomexmopni énracmusocmi noni-
amponimuux Hociie

Kommnexkcu ITH/IIHK rorysamu y 20 mM
tpuc-HCl, pH 7,4, i3 BukopucrtanaaMm 1 MKr
minasmiguoi [THK ta 1 mxa ITH BigmosimHOI KOH-
meuTparii. AmikBoTHu iHKyOyBaau 3a KiMHATHOL
TeMmneparypu yupomos:x 20 xB i migmaBanm mii
OHKasu I (Fermentas, Himeuumna) y Gydepi
(10 MM Tpuc-HCI, pH 7,6, i 10 mM MgCl,) mpo-
tarom 30 xB ipu 37 °C. IHK (1 mKr) iHKyOyBa-
au 3 [ITHKazow I y pisHMX KOHIIeHTpaIisax:
0,05 U/mkr IHK, 0,1 U/mxr IHK i 0,5 U/MKr
OHEK. 1106 synuautn giro JHKasu, nogaBanu
5 mxa 0,5 M EITA (Fermentas, Himeuunna),
pH 8,0 [16]. Omep:xani cymiri miggaBaiu eaex-
Tpodopesy upu 75 B mporarom 40-50 xB. THK
B TeJii JeTeKTyBaJu, K 3a3HaUeHO0 BUIIE.

Bueginvnenusa JHK 3 komnnexcy IITH//JHK.
Ho rommiekcy ITH/IIHEK, mpuroroBamomy, sK
ommcaHo BUIle, nogasatu renapuH (5000 MO/vur)
(PVII «Benmenmnpemnaparu», PecnyoOaika Biso-
pycs) mo Kimmesoi koHmenTparrii 0,1%, 1%, 2%,
5%, 10% [17, 18]. Onepsxany cymiill iHKyOyBaan
mpotsarom 3 rox mpu 37 °C. Koudopmarriiinmii
crau [[HK (pesakcoBama uu cyIrepcipasisoBaHa)
MOCTiPKyBaay 3a IOIOMOTOI0 eJeKTpodopesy B
1% -my resi araposu, sSIK OIIMCAHO BUIIIE.

Pe3yabsTaTi Ta 06TOBOPEHHA

I[I10o6 migTBEepAUTH YTBOPEHHA KOMILIEKCY
ITH/OHEK i fioro gucoriaiiiro, BU3HAUYUTH CIIiB-
Biguomenusa Kommnouentis (IIH i THEK) y mpo-
MYy KOMILJIEKCi, a TaKOXK IepeBipuTH IIPOTEK-
TOPHi BiacTuBOCTi (3axmcT Bimg HyKJeas) ITH
mromo miasmiguoi JJHK, Hamu 6yso npoBeneHo
eJgeKTpodopeTUUYHe JOCTiAKEeHHA B relli arapo-
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3u. I[Ipu mpomy 3aTpuMKa eJeKTPohopeTunIHO]
pyxauBocti nmiasmigaoi JHK moxxe cBiguuTnu
Ipo yTBOpeHHA KoMmaekcy ii 3 ITH i amenIen-
Hf CyMapHOTO HeTaTUBHOTO 3apdAny, TOAL AK
noaBa Audys3HOI IIAMHU Ha eJeKTpodoperpami
BKasye Ha ¢parmeHTaiiio miasmiguaoi [[HK.

AHEK-36’a3y6anvhi 6nacmusocmi
noaiamgonimuux Hociie

PesynwraTu, HaBemewi Ha puc. 2, a1eMOH-
CTPYIOTh HasIBHICTh Ha eJeKTpodoperpami 1Box
tuniB cmyr JJHK, npuuomy ogHa i3 mux cMyr
Maii:ke He Mirpye mig gac eieKtTpodopesy, IIIo
CBiIUNTH IIPO YTBOPEHHA MiKMOJIEKYJISIPHOTO
kommiekcy ITH i3 mnasmizmoro JHEK. Oue-
BUIHO, caMe 3MEHIITeHHSA HETaTUBHOTO 3apAny
JHK B pesysabrari yTBOPEHHS MOJIIJEKCY
IPU3BOAUTL A0 3aTPUMKU il Mirpamnii B ejiek-
TPUUYHOMY IT0JIi. BogHOUAac nBi cMyru Apyroro
TUOY HaJeXXaThb BiabHiIN mmasmiguain JTHEK
(penmakcoBaHa i cymepcmipaJsiisoBaHa (opmu),
mo He yBiimma go xomiuiekcy 3 ITH i Tomy
mobpe mirpye mig uac emexTpodopesy. Ciix
3a3HauuTH, 1110 KBarepHizoBanuit ITH (BI'-2q),
AKOMY INpPUTaMaHHUN OiJNbII ITO3UTUBHUINI
3apAN, YTBOPIOE KOMILIEKC i3 IJIa3aMiJgHOIO
OHK y mmxuiit kounentparrii (0,003%), mix
"HexkBarepuisoBanuii ITH (BI'-2), mo sabesme-
Uyye Take KOMILJIEKCOYTBOPEHHSA 3a BTPUYi BU-
mroi KoumenTpairii (0,01% ). ¥Yrim, mesxa Kiib-
KicTh kommiekcoBaHoi JJHK BuaBasersesa i1 3a
HImK4ol KoHmenrtparii ITH (0,003% i 0,001%
y pasi Bukopucrauusa BI'-210,001% — BI'-2 q).

BucHOBOK, 3p0o0JeHMII HIOAO0 3aJIeKHOCTL
edeKTUBHOCTI KOMILIeKcOoyTBOpeHHA Mix ITH i
naasmiguoo IHK Bixg piBHA mO3UTHBHOTO
sapany IIH, ysromxyerbcsa 3 pesyJibTaTaMwu,
HmoJaHMMU Ha puc. 3. Y IbOMY AOCJimi mjs
KOMILJIEKCOYTBOPEHHSA BUKOPHUCTOBYBAJM [Ba
immri cuuTesoBaHi ITH — BI'-3 i BI'-4. 3a oxua-

1 2 38 4 5 6 1 2 3 4 5 6

PenaxcoBana
ITHEK

Cymnepcmipauri-
sosana JITHK

A b

Puc. 2. Enexrpodoperpama 3paskis JJHEK
maasmigu pGLG578 Ta i kommiekcis i3
noaiamdoisitaumu Hocisimu BI'-2 (A4) i BI'-2q (B):
no 1 mir mwrasmiguoi IHK nogasanu 1 Mg mosmimepy
BimmoBimHol KoHIeHTpaIrii B 06’ emi 9 mxa Tpuc-HCI,
20 mM, pH 7,4. Hopizxka 1 — 0,1% moximepy, 2 —
0,03%,3 —0,01%,4 — 0,003%, 5 — 0,001%,

6 — BinbHa muasmigua JTHK;

—— KoMmIulekc nosiiam@ostiTau# Hocitt/[IHEK;

—~— [HE, mo He 3B’a3ayacs 3 moiMmepom
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1 2 3 4 5 1 2 3 4 5

Penaxcosana

Cymnepcmipauri-
sosana JJTHK

A b

Puc. 3. Enexkrpodoperpama 3paskis JHK
naasmigu pGLG578 3a npucyrHocri
noaiamdositaux HociiB BI'-3 (A) i BI'-4 (B):

o 1 mr mrasmigaoi JHK nogaBanu 1 MKa
moJIiMepy BiAMOBiAHOI KOHITEHTpAITil
B 00’emi 9 mia Tpuc-HCI, 20 MM, pH 7,4.
Hopixkxa I — 0,1% moaimepy, 2 — 0,03%, 3 —
0,01%,4 — 0,003% , 5 — BinbHa mmasmigaa JHK;

—— THK, 1o He 3B’s3aacsa 3 HOcieMm

KOBOI HOB)KUHU OCHOBHOro Jjanimora OME
Y HUX CKOPOUYEHO MOBKUHY OiYHMX aMiHOBMic-
HuX JaHmioris (i3 14,8 manox y BI'-2 mo 4,94
y BI'-31i 2,30 manok y BI'-4), mmio micTaTh 1auKkm®
AMAEM i3 mo3UTHBHUM 3apsgoM, a TaKOK
3MEHIIIEHO BMiCT IIUX JIAHOK y OiYHUX JIAHITIO-
rax (i3 92,5% y BI'-2 no 84,4% y BI'-3166,0%
y BI'-4) (ta6auia). Tomy € migcTaBu BBasKaTH,
1o nmosutuBHU 3apAn BI'-3 i BI'-4 € megocrar-
HIM [AJA YyTBOPEHHA CTiHKWX KOMILJIEKCiB i3
OHEK nopiBasHO 3 TakuM 3apsagom BI'-2.

Sx BuAHO i3 I[bOTO PUCYHKA, 32 BUKOPUCTA-
HUX KoHueHTparii (0,003%, 0,01%, 0,03% i
0,1%) ITH BI'-3 i BI'-4 He yTBOPIOIOTHL KOM-
miaekciB i3 mmasmigmoio JITHK, ockinbku Bim-
cyTHA 3atrpuMka Mirpamii miei JHK mimg uac
ejqeKTpodopesy.

OTrike, cepell YOTUPHOX TOCJTiAKyBaHUX
noJiaMmposiTHrX amMiHoBMicHuX HociiB — BI'-
2, BI'-2q, BI'-3 i BI'-4 — aumte ga mepmri ITH
3naTHi moOpe 3B asyBarm muaasmigny HEK,
npuuomy BI'-2q i3 moTeHI[ifiHO BUIITUM 3HAYEH-
HSAM IIO3UTHBHOTO 3apAny MOJIEKYJIU IlepeBep-
mrye 3a cBoeio [JITHK-3B’a3yBaIbHOIO 3TaTHICTIO
BI'-2, axkuii Mmae JeIro MeHIIWHN ITO3UTHUBHUI
3aps.

Busginvnenna JHK 3 komnaexcy 3 noni-
amponimuum Hociem

HacTynmHuM KPOKOM HAIIIOT'O AOCJTiIMKeHHs
Oysma mepeBipka 1migicuocti HK micma ii
BuBinmbHeHHA 3 Kommaekcy ITH/IOHEK. Huaa
IIHOTO BUKOPHUCTAJY 3JaTHICTh TeapUHy CIPH-
YMHIOBATH Aucoliamiro miaasmiguoi JHK 3 ii
romiuiekcis i3 ITH [2]. Ak BunguO 3 puc. 4 (10-
piskku 3 i 4), nnasmigna [THK, BuBinnHeHA
3 kommiexkcy ITH/INHK min BnimBoM rernapuny
B KiHneBi# Kouuenrpamii 1% i 2% , mepebyBae
y 1BOoX (hopMax — peJlaKCoOBaHiM i cymepcmipa-
aisoBaHii. Hukua KOHIIEHTpAIllid TelapuHy

1 2 3 4 56 1 2 3 4 5 6

Penaxcosana

ITHK

Cymnepcmipadi-
sosana JIHK

A b

Puc. 4. Enexrpodoperpama JTHK nnasmign
pGLG578, BuUBiIbHEHOI 3 KOMILIEKCY
3 BI'-2 (A) i BI'-2q (B):
mo 1 mxr maasmiguoi [IHK gomxasanau 1 mia 0,1% -
ro posuuny Bigmosigaoro ITH B 06’emi 9 MK Tpuc-
HCI, 20 mM, pH 7,4. JIo yTBOPEHOT'0 KOMILIEKCY
OHK iz ITH gomaBasiz remapuH y pisHiil KiHmeBik
KoHIleHTparii: gopickka I — 0%, 2 — 0,5%, 3 —
1%,4 —2%,5 — 5%, 6 — BiibHa LIasMigHa
HHE;

——  komitexkc ITH/ITHK;
— minasmigua JHK, BuBinbHeHa 3 KOMILIEKCY

ITH/OHK;

posmiemnena JHEK

(0,5%) ne sabesmeuye BuBiabHenua [JHEK
3 TaKOoro Kominiekcy (mopiskka 2). IligBu-
II[eHHA 0ro KOHIeHTpaIii 10 5% Ipu3BoauThL
nmo mopyrtenHsa migicHocti JHK (mopixkka 5),
10 Y3TOAKYETHCSA 3 JaHUMU iHITUX TOCIiTHU-
KiB [16, 17]. Tomy came 1% -HYy KOHIIeHTPAIIiI0
remapuHy OyJio BUOpaHO MOJs IOHAJBIIIOTO
nocaimkenasa BuBinbHeHHs [[HK i3 Komiiek-
cis iz IIH.

HaBemeni pesysbTaTy ngamoTh IIifcTaBu
CTBepIsKyBaTH, 1110 mosiamdoJritai Hocii BI'-2 i
BI'-2q He suiie HaliKpalile 3B’ A3yIOTh I1JIa3Mif-
my IHK, ane #1 epekTrBHO 3axmInaioTh ii Bif
merpagariii y pasi BUBiIbHEHHS 3 KOMILIEKCY
ITH/OHK, #He BuMBaO4YM HA CTPYKTYPY IIiel
OHEK.

AHEK-npomexmopni énacmusocmi noni-
amgonimnozo nocis BI'-2

Koudopmariias [[THK e BusHauaabHOIO y 3a-
OesmeuenHi il cTiKOCTI IO PO3INENIeHHI HYK-
neasamu [10]. Bimomo, 1mo me30KcupuOOHYK-
neasa 1 ([JHKasa I) Bimirpae ocHOBHY pOJIb
y posuiemyiensi [[HK [1, 19]. 3garHicTs moJri-
ampouitaux HociiB saxumatu JHK Big mii
HYKJIea3 Ma€ MepIIopAgHe 3HAUYEeHHS y IiaBU-
IMeHHI e(eKTWBHOCTI eKcmpecii mocTaBIeHUX
reHiB [16]. Mu mocaigmau, UM 3aXUIAE IOJIi-
amdosriTanit Hoci#t BI'-2 nnasmigay [ITHK Big i1
posmemnenaa [{HKaszoro 1. lya msoro yrBope-
Hi kommyiekcu ITH/JITHK o6po6sisiau 1ieio HyK-
Jlea3010 y pisHilt KoHIeHTpaIlii. K BumianBae 3
puc. 5, BinbHa masmigaa [[THK cyTTeBo yIIiKo-
muryerbesa [IHKazoo I Bike B KOHIleHTpAIlii
0,05 U/mrr JHK, a momaJbiile IIigBUIIIEeHHS
kournenrpanii [[HKasu I mo 0,1 i 0,5 U/MKr
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Puc. 5. Exekrpodoperpama JTHK nmrasmign
PGLGS578, posmennenoi JHKazoro I:
nopiskka I — marusHa [JHK;

2 — IIHK micusa o6pobaenns [JTHKasoro I
y xounenrpaiii 0,05 U/mkr [[HK;

3 — INHEK miciua o6pobsienna [[HKazoro 1
y rkounentparii 0,1 U/mxr THK;

4 — NHK nicaa oopobuennsa [[HKazoro I
y kounenrtparnii 0,5 U/mxr JTHEK;

— Iopiskku i3 posiensenoo [JHE

A b

Puc. 6. Enexrpodopernuna ouninxka [[HK-
IIPOTEKTOPHOI 31aTHOCTI moxiaM@oaiTHUX HOCIIB
BI'-2 (A) i BI'-2q (B):
mo 1 mer mrasmiguoi IHK pGLG578 nonasanu
1 mxa 0,1% -ro posuuny ITH B 06’emi 9 Mk Tpuc-
HCI, 20 mM. YTBOpeHuil KOMILIECKC MiggaBaan
pituBy [[HKasu I y pisHUX KOHIlEHTpaIiax:
mopiskka I — marusHa [JHK;

2 — rommirexkc ITH/THK, o6po6enuii [[THKasozo I
B KourenTrpaiii 0,05 U/mkr [[HK;

3 — xommiekc ITH/IIHEK, o6pob6aenuit [IHKasoro I
B KoH1euTpailii 0,1 U/mxr THK;

4 — xwommiexc ITH/THK, o6po6ienuii [JHKaszoo I
B Koureurpaiii 0,5 U/mkr [[HK;

minasmigaa JHK, BuBinbHeHa 3 KOMILIEKCY
ITH/OTHK;
= posiremnyena maasmigaa [JTHK
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OHEK mpusBoguTh 10 11e cyTTeBimIoi merpana-
mii maasmigaoi JTHE.

BpaxoByouu HaBemeHi BuiIle AaHi IIPo
3axucT nmoJiamdositanm Hociem BI'-2 miasmin-
woi IHK Bix pyiinyBaHHs, 110 BifOyBaeThCs 3a
IPHUCYTHOCTI remapuny (puc. 4), M1 JOCJIi AN
npoTeKTopHi BaacTtuBocTi BI'-2 momo mirasmiz-
voi [IHK, ma axy gisau [[HKazomw 1. dx Bugzo
3 puc. 6 (mopixkku 2 i 3) nnasmigua [JHE, 1o
nepedysae y rkommiaekci 3 ITH, HeuyTauBa
IO IILOTO €eH3MMy B KoHIeHTpanii 0,05
i 0,1 U/1 mxr JHK. ITpu mpomy 36epirarorbcsa
6e3 MOMITHHX 3MiH AK pejlakCOoBaHAa, TaK i cy-
nepciipainisoBana ¢opmu maasmigmoi THEK.
JIume 3a xii [HKa3u I y Bucokit KoHIeHTpAaIii
(0,5 U/1 mxr [[THK) BuABIEHO YaCTKOBE PYHHY-
BauHA miasmiguoi [[HK (puc. 6, gopixkka 4).

OTr:xe, pe3yJabTaTH HAIIUX JOCHiKEeHb
CBiyaTh IPO Te, 110 IMoJIiaM@POJIiTHI HOCiI TRy
BI'-2 szaxumators miaasmiguy JJHK Big pyiiny-
Banua [IHKasoio I, 1m0 € BaKJIMBUM IIig yac
IOCTaBJIEHHS I'eHiB y PENUIIi€EHTHI KJIITUHU in
vitro Ta in vivo.

Mexanismu 3axucHOi Aii mosiam@oaiTHIX
HociiB Big HykJaeasHoro ([JHKasa I) poamien-
JIeHHd acolliioBaHol 3 HuMu masmiguoi JTHEK
o KiHIla He 3’scoBado. BBaskaroTs, 1[0 aMiHO-
IpPyNnu BiAINITOBXYIOTH KaTioHu Mg?', HeoOximmi
IJIs1 aKTHUBHOCTI IILOTO €H3UMY, ab0 MOKYTb
IPOCTOPOBO MEPEIIKOIKATH HOT0 HOCTYIIY 10
OHEK, immo6isrizoBanoi B komiiekci [20]. Tomy
nosriamdouritai HOCii [THK MosxkHa posrasmaTtu
AK cBoepigHi  iHriGiTopmM aKTUBHOCTI
OHKasu I[21].

TakuM YMHOM, IIPOJEMOHCTPOBAHO edeK-
TUBHY iMMoO6inisariiro miaasmigaoi ITHK HoBU-
MU oJiaM(pOJITHUMN aMiHOBMiCHUMM HOCisf-
mu Ttuny bBI-2. §x acomiamia, Tark i
BuBinbHerHa [HK 3 kommiekcy i3 mumm
HOCiIMM He CIOPUYUHIOE CTPYKTYPHUX 3MiH
OHEK. Buasneno sgaTHicTs HoOciiB BI'-2 zaxmu-
maru niaasmiguy J[HK Bixg posmemnienusa
OHKazsoio I. OxapaxTepusoBaHi Hocii € mep-
CIIEKTUBHUMHU AJsA mocTaBieHHs reui JTHK y
PenuIieHTHI KIiTUHA.

Pobory BukoHaHO 3a (hiHAHCOBOI ITiITPUMKN
rpauty, HagaHoro €. 3. @inaky i H. C. ®iniok
3axigHo-YKpaiHCbKUM OioMeIMYHUM OCJiJ-
HUIbKUM IeHTpoM (2011-2012 pp.), a Takox
IPOEKTY 3a JorosopoM N 46 I1iahroBOI KOMII-
JeKCHOI mporpamMu (pyHIAMeHTAJbHUX TOCJIiI-
'keHb HAH Vxkpainu «PyHmaMeHTaIbHiI OCHOBU
MOJIEKYJIAPHUX Ta KJIITUHHUX 610TeXHOJIOTii» .
AsTopu Baauni k. 6. H. Cracuky O. B. 3a mazga-
my maasminy pGLGH78.
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HNayueHo oOpasoBaHMe HHTEPIIOJJIHIIEKTPO-
JUTHBIX KOMILIEKCOB (IIOJUIJIEKCOB) ILJIa3MUJ-
Hoit [IHK ¢ HOBBIMU NOBEPXHOCTHO-aKTUBHBIMU
rpeOHENOIO0OHBIMY TOMNAMMOJIUTHBIMYA HOCUTE-
JAMU C WCHOJB30BAHMEM METOJa OIPeHesIeHU
samep:xku aBmkeHus [JHK Bo Bpema anekTpodo-
pe3a B TeJjie araposbl. Y CTAHOBJIEHBI ONTUMAJb-
HBIe YCJOBUS IJsd 00pasoBaHUS IIOJHUILIEKCOB,
a UMEHHO: KOHIIeHTpauusa moanaM@OJIUTHBIX
nocureaeir 0,01-0,003%, pH 7,4, 20 mun
u 24 °C. ITokasano, uTo moauaM(OJIUT ¢ KBaTep-
HUB30BAHHBIMU OOKOBBIMM aMUHOCOAEPKAIUMU
HensamMu obpasyer HamboJsiee CTAOMIbLHBIE ITOJIU-
miexkckl ¢ naasmupaorn JHK. Accommanusa
u BeIcBOOOKeHMe [THK m3 Kommiekca ¢ moJu-
aM(OJUTHBEIMU HOCUTEJISAMU HEe BHIBHIBAET €€
CTPYKTYPHBIX U3MEHEHUI, 60JIee TOro, 3TH HOCH-
resqiu 3amuinaoT JHK or pacmienienus HyKJea-
samu. CiiemoBaTesbHO, HOBBIE ITOBEPXHOCTHO-
aKTUBHBIE TpebHemomo0HbIe MoauaM@OJIUTHI
MOT'YT OBITH HMEePCIEeKTUBHBIMU HOCUTEJIAMU IJII
nocraBku JJHK B pertunueHTHBIE KJIETKU.

Knwuesvie cnosa: nnasvmuauada [THK, momumam-

(houTHBIE HOCUTENU, CTAOUIBHOCTDH ITOJIHUILIEK-
coB, asekTpodopes [THEK.
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POLYPLEX FORMATION BY NOVEL
SURFACE ACTIVE COMB-LIKE
POLYAMFOLYTES AND PLASMID DNA

N. S. Finiuk"?
T.Y.Vitak?
N.Y. Mitina?
Y. Z. Filyak?
O. S. Zaichenko?
R. S. Stoika'?

'Institute of Cell Biology of National Academy
of Sciences of Ukraine, Lviv
*Lviv National Polytechnic University
*Ivan Franko National University of Lviv

E -mail: stoika@cellbiol.lviv.ua

Formation of the interpolyelectrolytic com-
plexes (polyplexes) of plasmid DNA and novel
surface active comb-like polyampholytic carriers
was studied. To do that, the method of determi-
ning DNA retardation during its electrophoresis
in the agarose gel was used. Optimal conditions
for the formation of such polylexes were defined:
PC concentration 0.1-0.003 %, pH 7.4, 20 min,
24 °C. It was found that polyampholyte posses-
sing quaternized amino-containing side chains is
capable to form the most stable polyplexes with
plasmid DNA. The association of DNA with
polyampholytic carriers and its release from
such complex do not cause changes in DNA
structure. Therefor, the polyampholytic carriers
under study protected DNA from its nuclease
cleavage. Thus, novel surface active comb-like
polyampholytes are perspective carriers for
delivering DNA to the recipient cells.

Key words: plasmid DNA, polyampholytic car-
riers, stability of polyplexes, DNA electro-
phoresis.





