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HAHOYACTUHKUW 30J10TA TA CPIBJIA — EQEKTUBHI ATEHTU ENNIMIHALLIT

NNA3MIA AHTUBIOTUKOPE3SUCTEHTHOCTI

IHcTUTYT GiokonoigHoi ximii im. ®. 1. OByapeHka HAH YkpaiHu

(m. KuiB)

Pob6oTa BnkoHaHa B pamkax NpoekTy «Po3pobka Ta
CTBOPEHHSI BUCOKOE(DEKTUBHUX aHTUMIKPOOHUX areHTiB
Ha OCHOBI HAHOYACTMHOK MeTaniB Ta iX KOH'oraTiB 3 aH-
TNGIoTUKAMU ANS NiKyBaHHS HO30KOMiaNlbHUX iHDEKLil»
LINIbOBOI  KOMMMIEKCHOI nporpaMun dyHOaMeHTanbHUX
nocnimkeHb HAH YkpaiHn «DyHoameHTanbHi npobne-
MW CTBOPEHHSI HOBMX PEYOBWH i MaTepianiB xiMi4HOro
BUPOOHMUTBA», OEPXaBHUN pPeecTpauiiHnii  HoMep
0112U002927.

BcTyn. BuByeHHs xapakTepy BMAMBY HAHOYACTUHOK
30/10Ta i cpibna Ha reHeTUYHNI anapaT NPOKaPIOTUYHOIT
KNITUHW BIOKPMBAE HOBI NEePCNeKTUBKN AN NPaKTUYHOro
ix 3aCTOCYBaHHS B 6iOTEXHOJOrIi, MeouLUMHI Ta BETEpU-
Hapii [1, 5, 6, 8, 9].

Biopomo, wo B HakTepiasbHUX MOMNyAsLisx po3no-
BCIOLKEHI eKCTPaxpoOMOCOMHI pakTopn CnaskKoBOCTi —
nnas3migu, ki HeCyTb reHn aHTUBIOTUKOPE3NCTEHTHOCTI
(R-nnaamign), perpagauii XiMi4HMX PE4OBUH, TOLWO [4].
Ockinbkn ABMLLE CTINKOCTI 0O aHTUOIOTUKIB ABNSE 3a-
rpo3sy Ans 340pO0B’a NI0ANHM Ta TBAPWUH, AO0CAIOXKEHHS
30aTHOCTI XiMIYHUX PEYOBUH 40 AeCTpykuii R-nnasmig,
Ta ix He3BOPOTHBLOI eniMiHaLLii i3 GakTepianbHOI KNiITUHN
€ Haa3BMYarHO akTyanbHUMKW. TOMY BMBYEHHS B32EMO-
il HaHOYaCTMHOK 30/10Ta i cpibna 3 nnasmigHoo AHK
OakTepiit ABNSE 3HAYHUIA TEOPETMYHUIA Ta NPAKTUYHUIA
iHTEepec.

MeTa pocnipxeHHs nonsranay BUBYEHHI xapakTe-
py B3aemogii HaHoYacTMHOK 30J10Ta i cpibna 3 nnasmia-
Hoto OHK 6akTepin.

OG’ekT i mMeToaM pocnipgXeHHa. HaHoyacTuH-
KM 30/10Ta CMHTE3yBaNu LUSXOM BiAHOBNEHHSA aypaTty
Kanito aueToHom abo eTaHonoM MeToaom Lesica. Bu-
XiAHOIO PEYOBMHOIO BUCTYNana 3010TOXJI0PUCTOBOOHE-
Ba kncnota H[AuCI,]-4H,0, 3 axoi npu B3aemogii 3 kap-
©GoHaTOM Kanito y BOOHOMY PO34KMHi yTBOPIOBABCS aypaT
kanito. HaHo4acTuHkM cpibna oTpuMyBanu KoHOeHca-
LiNHUM METOAOM LUMSIXOM BiOHOBNEHHS coseit cpibna
[3]. Po3mip oTprMaHnx HAaHOYACTUHOK BU3HAYasIn 3 BU-
KOPUCTaHHAM METOAY 1a3ePHO-KOPENALIMHOT CNEeKTPO-
meTpii (JIKC) 3a monomoroto crnektpomeTpa Zetasizer-3
(“Malvern Instruments Ltd”, BennkobputaHisa).

B po6oTi BUKOpUCTaHO CTEpWSIbHI BOOHI NpenapaTtu
HaHOYaCTUHOK MeTaniB: 3on0Ta — po3mipom 20 ta 30

HM Y BUXiOHUX KOHUEeHTpauiax: 20 Hv — 11,6 mkr/mn, 30
HM — 19,2 MKr/mn; cpibna po3mipom 30 HM Y KOHLIEH-
Tpauiji 86,0 MKkr/mn 3a MeTanom.

Ona BuBYeHHA B3aemogpji nna3migHoi AHK 3 Ha-
HOYaCTUHKaMM 30510Ta Ta cpibna Oynm BUKOPUCTaHI
pekomMbiHaHTHI nnasmign pUC19 1a pBR322, qki Bu-
KOPUCTOBYIOTbCA O/ K/IOHYBAHHSA Ta MaloTb [EHU
aHTNOIOTUKOPE3UCTEHTHOCTI.

Mna3miga pUC19 micTntb 2686 HYKNeoTUaHUX Nap,
BMCOKOKOMIiHA, Hece reH, Wwo 3abeanedye CTiliKiCTb 00
aHTMbioTnka amniumniHy Amp’, (GenBank Assession
Number LO9137).

Mnasmigpa pBR322 wmictutb 4361 HykneoTuaHy
rnapy, BMCOKOKOMiNHA, HECE reHn amniuyniHoBoi Amp’
Ta TeTpaumkniHoBoi Tet" peaucteHTHOCTI, (GenBank
Assession Number J01749).

Mna3mign pUC19 ta pBR322 3Haxoannucs B 6akte-
piax E. coli XL1-Blue Kan (Stratagene).

[na oTpumaHHa npenapartis nna3migHoi JHK Buko-
pUCTOBYBaNM MeTO[, TyXHOro nisncy 3a bipH6onmom i
Honi [7]. NpenapaTtu nna3mig pO34NHSIN B CTEPUIIbHIN
OVCTUNBLOBAaHI Boaj Ta 36epiranu npu —20°C.

IHky6auito npenapatis nnasmigHoi AHK 3 HaHouvac-
TMHKaMK 3o”0Ta i cpibna nposoavnn npu 24 °C npo-
Tarom 30-60 xBunuWH. IHKyGaUiiiHa cymiw cknagana-
csl 3 npenapaTty nnaasmign, po3BeAeHOro OYULLEHO
CTEPWIIBLHOK ANCTUILOBAHOK BOAOIO, Ta CTEPUNIBHOIO
BOOHOrO mpenapaTty HaHO4YaCTMHOK MeTaniB. KOHLUeH-
Tpauis HaHOYACTMHOK 30J10Ta B iHKYOALLINHMX cymillax
cknagana: 20 Hm — 5,8 mkr/mn 3a metanom, 30 HM — 9,6
MKI/MJ1 32 METasloM; HAaHOYaCTUHOK cpibsia Ppo3Mipom
30 Hm — 43,0 Ta 17,0 MKr/mn 3a METANIOM.

Bigyanisauijtio npenaparis nnaamigHoi JHK Tta nnas-
mMigHoi JHK, 06pobneHoi HaHOYaCTUHKaMK 30/10Ta Y1
cpibna, spiicHioBann metonom enektpodopesy B 1%
araposHomy resii B 1XTBE 6ydepi 3 nocnigytoumm dap-
O6yBaHHAM 6pomucTum eTugiem (0,5 mkr/mn) [2].

EnekTpoHHO-MIKpOCKOMiYHMIA  aHania npenapaTis
[OHK 3 HaHo4YacTMHKamu 30510Ta Ta cpibna 3ajlicHioBanm
3a O0MOMOroK TPAHCMICIMHOINO eNeKTPOHHOIO MiKpPO-
ckony JEOL JEM-1230 Electron Microscope («Tokyo
Boeki Ltd», AnoHis).
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Puc. 1. EnektpodopeTuyHa kapTuHa posnoainy AHK
MoaenbHux nnasmig pUC19 ta pBR322, wo 3asHanu
BMJIMBY HAHOYACTUHOK 30J10Ta Ta cpiﬁna.

Mpumitka: 1- nnasmiga pBR322 He 06pobaeHa HaHOYaCTMHKaMW;

2- nnasmiga pBR322, 06pobneHa HaHo4acTnHkamu cpibna (43,0 mMkr/mn);
3-nnasmiga pBR322, 06pobneHa HaHo4acTuHKamm cpibna (17,0 mkr/mn);
4-nna3mvipa pBR322, 06pobneHa HaHo4acTiHkamu 3onoTa 30 HM(9,6 Mkr/mn);
5-nnasmiga pBR322, 06pobneHa HaHouacTuHkamu 3oi01a 30 HM(3,8 MKr/mn);
6-nnasmiga pUC19, 06pobnexHa HaHo4YacTUHKamu cpibna (43,0 mkr/mn);
7-nna3miga pUC19, o6pobneHa HaHo4acTiHkamu cpibna (17,0 mkr/mn);
8-nnasmiga pUC19, 06pobneHa HaHo4acTMHKaMu 30510Ta(9,6 Mkr/mn);
9-nna3miga pUC19, 06pobneHa HaHoYacTUHKamu 3o10Ta (3,8 MKr/mn);
10-nna3amina pUC19 He 06pobneHa HaHo4aCTUHKaM1

50 nm
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EnimiHaujto nnasmig pUC19 ta pBR322 3 knituH
OakTepiin E. coli 3pajiicHioBann: WNSAXOM CMOHTaHHOI
enimMiHauii Ta wnsxom ob6pobkn Nna3migoBmMiCHUX Gak-
Tepili HaHoYacTMHKaMKM 30s10Ta Ta cpibna 3 nocniayo-
4O KOHTPCENEKLEID.

PesynbraT gocnigkeHb Ta iXx 06roeopeHHs. 3
METOIO BMBYEHHS XapakTepy BrANBY HAHOYACTUHOK 30-
nota i cpibna Ha cTpykTypy nnasmigHoi JHK 3gjicHio-
Banu iHkybauio nna3mig pUC19 ta pBR322 3 HaHo4ac-
TUHKamMM 30510Ta po3mMipom 30 HM B KOHUEHTpauisax 9,6
Ta 3,8 MKr/Mn 3a MeTasioM Ta HaHOYacTUHKaMKM cpibna
po3mipom 30 HM B kKOHUEeHTpauiax 43,01 17,0 mkr/mn 3a
meTanoMm. MNMokasaHo, Lo Taka iHkybauia gocnigxyBa-
HUX NIasmig 3 HaHOYACTUHKaMK MeTaniB NPU3BOAUTb
[0 CYTTEBUX 3MiH Yy KapTUHI ENeKTPODOPETUYHOIO PO3-
aineHHa JHK (pue. 1).

OTpuMaHi pedynbTaTi CBigYaTb NPO Ajl0 HaHOoYac-
TUHOK 30J10Ta i cpibna Ha nnasmian, NpoTe He chifg, BuU-
KNo4aTuY i BNMBY HA NapameTpu enekTpodopesy 3aps-
IDXKEHNX HAHOYaCTMHOK, 3B’a3aHnx 3 JHK.

HacTynHuin eTan BMBYEHHS XapakTepy B3aemopii
LOCNIAKYBAHMX HAHOYACTMHOK MeTaniB 3 nnasmia-
Hoo [JOHK Bknto4aB eneKTPOHHO-MIKPOCKOMiYHI  AO0-
cnipkeHHsa. MNMpenapaty ong enekTpoHHOI MIKPOCKOMii
rotTyBanu 3 iHKyOaujiiHuX cymiwein 6e3 noaaTkoBOro
KOHTpacCTyBaHHS.

Puc. 2. EneKTpoHHO-MiKPOCKOMi4Hi 300pa)keHHs B3aEMOZAIT HAHOYaCTUHOK 30J10Ta po3Mipom 20 HM 3 nNa3mifolo
pUC19. A- npenapart nna3mign pUC19 3 HaHO4YacTUHKamMu 3o0510Ta po3mMipom 20HM; B — KOHTpOSIb, NpenapaT HaHo-
4acTUHOK 30510Ta po3Mipom 20 HM; C- KOHTPONb, Npenapat naasamign puC19.

200m
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Puc. 3. EneKTpoHHO-MiKpOCKOMi4Hi 300pa)keHHs! B3aEMOAIT HAHOYaCTUHOK 30510Ta po3Mipom 30 HM 3 na3mipolo
pUC19. A- npenapart nna3mign pUC19 3 HaHO4YacTUHKamMu 30510Ta po3aMipom 30HM; B — KOHTPOJIb, NpenapaT HaHO-
4acTUHOK 30s10Ta po3amipom 30 HM; C- KOHTpONb, Npenapar naa3amign puUC19.
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Puc. 4. ENeKTpOHHO-MiKpOCKOMi4Hi 306paXkeHHs B3aEMOAII HAHOYAaCTUHOK cpiGna poamipom 30 HM 3 Nna3amipolo
pUC19. A- npenapart nna3amign pUC19 3 HaHoO4YacTUHKamMu cpi6na poamipom 30HM; B — KOHTPONb, NpenapaT HaHo-
YaCTUHOK cpibna poamipom 30 HM; C- KOHTpONb, NpenapaT nna3amiau puUC19.

PucyHok 2 BigobGpaxae oco-
ONMBOCTI B3aEMOji HAHOYACTUHOK
3o050Ta po3mipoMm 20 HM 3 nnasmi-
noto puUC19.

Ha pucyHky 2 (A) nokasaHo xa-
pakTep nokanisauii HaHOYaCTUHOK
3onota Ha AHK nnasmign puUC19.

Ha pucyHky 3 HaBegeHi enek-
TPOHHO-MIKPOCKOMi4YHi  300paxeH-
HS B3aEMOAIi HAHOYaCTUHOK 30/10-
Ta posmipom 30 HM 3 nnasmigolo
pUC19.

OcobnuBocTi B3aemogii npena-
patiB nnasmign pUC19 3 HaHovac-

TUHOKamMu cpibna poamipom 30 HM .

BiLOOpaXKeHi Ha PUCYHKY 4.

AHanisyoum enekTPOHHO-MIKPO-
CKOMiYHI  300paxXeHHs1 B3aeMoaii
HaHO4YaCTUHOK 30J/10Ta Ta cpibna 3
nnasmigoto pUC19, MoXHa KOHCTa-
TyBaTU HAasSIBHICTb CTPYKTYPHUX 3MiH
nna3mign pUC19 Big rmobyn (2(C),
3(C), 4(C)), no penakcoBaHux Gopm
(2(A), 3(A), 4(A)). I

Y Bunagky B3aemogji nnasmign
pUC19 3 HaHo4yaCcTMHKamMn 3050Ta
po3mipoM 20 HM € XxapakTEPHOIO
arperawis HaHO4YaCTMHOK 3050Ta.
Lle moxe 6yTn Hacnigkom npucyT-
HOCTi HEBEeJIMKOI KiNlbKOCTi 0inka,
gKa 3anuwunnuca nicnsa BuaineHHs nna3migHoi AHK,
WO MOXe NpuM3BoauTM 00 Moamdikauii NoBepxHi O0-
CNigXyBaHWUX HAHOYACTUHOK. Y BMNagKy B3aemogii
nna3migm pUC19 3 HaHouwacTuHkamu 3onota 30 HM Ta
cpibna (30HM) HAHOYACTUHKX HE MaloTb TeHAeHUii 0o
arperauii.

HanouacTtuHkm 3on0ta 20 i 30 HM PO3MILLYyOTLCS
HEe nepioguyHo Ha HuTkax nnasmign pUC19, a HaHo-
YyacTuHKM cpibna 30 HM PO3MILLYIOTLCS Ha Hill 3 neB-
HOIO NEePIoAMYHICTIO, NPN3BOAAYM A0 penakcaLii Takoi
nnasmign.

Y Bunaaky nnasmign pBR322 takox matoTb Micue ii
CTPYKTYpPHi 3MiHM Big, rnobyn puc. 5(D) oo penakcosa-
Hux dopm puc. 5(A, B,C).

b

Puc. 5. ENeKTpoHHO-MiKpOCKoni4yHi 306paXkeHHs B3aEMOAIT HAHOYAaCTUHOK
3ono0Ta i cpiona 3 nnasmipgoto pBR322: A-npenapart nna3amign pBR322
3 HaHO4YacTUHKaMm 3oJsi0Ta po3mipom 20HM; B- npenapat nna3mian pBR322
3 HaHO4YacTUHKamu 3osioTa po3mipom 30HM; C- npenapat nna3miau pBR322
3 HaHO4YaCTUHKaMM cpi6na poamipom 30HM; D- KOHTpPONb,

npenapart nna3migu pBR322.

3a HaaABHOCTI ekcnepuMeHTanbHUX OokadiB 6e3-
nocepeaHboi Aii HaHOYacTMHOK 30Jsi0Ta i cpibna Ha
nnasmian pBR322 ta pUC19 3 geTtepmiHaHTaMn aHTU-
Bi0oTMKOCTIKOCTI 6YN0 NPOBEAEHO AOCNIIKEHHS 040
30aTHOCTI AOCAIAXKYBAHMX HAHOYACTMHOK MeTaniB eni-
MiHyBaTu R-nnasmign 3 6akrepianbHuX KNiTUH. Enimina-
uito nnaamig pUC19 ta pBR322 3 kniTH nnasmigoBmic-
Hux 6akTepin E. coli 3aiiicHioBany WAsXxom o6pobku
KNiTMH HAHOYaCTMHKaMK 30/10Ta Ta cpibna.

PiBeHb CNOHTAHHOI eniMiHaL,i OUiHIOBaNM Npu Kyib-
TUBYBaHHI nna3migoBmicHUx Gaktepii E. coli Ha ce-
penosulli MIMA 6e3 aHTMbioTuka. BcTaHoOBNEHO, LWO
npw KynbTUBYBaHHI 6akTepiit E. coli XL1-Blue (pUC19)
Ta E. coli XL1-Blue (pBR322) B MINB 6e3 aHTUbioTMKaA
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Tabnuuga
YacToTa enimiHauii nnaamig pUC19 i pBR322
i3 wramis E. coli XL1-Blue (pUC19) Ta E. coli
XL1-Blue (pBR322) npu 06po6ui 6akTepiii
HaHOYacCTUHKaMM 30J10Ta Ta cpibna

Tvin enimiHauii Mna3miposmicHUM YactoTa
nnasmig, wTam enimiHauii (%)
CnoHTaHHa E. coli XL1-Blue (pUC19) 37
eniMiHauis E. coli XL1-Blue 34
(pBR322)
Eniminauis HaHo | E. coli XL1-Blue (pUC19) 89
HacTuHkami 30- E. coli XL1-Blue 86
nota 20Hm (PBR322)
Eniminauis HaHo | E. coli XL1-Blue (pUC19) 91
HaCTHKaMI 30~ E. coli XL1-Blue 90
nota 30HMm (PBR322)
Eniminauis HaHo | E. coli XL1-Blue (pUC19) 98
HactutHkammn E. coli XL1-Blue 96
cpi6na 30HM (pBR322)

npotarom 18 roauMH 4YactoTa CMOHTAHHOI eniMiHauji
cknagana: y Bunaaky nnasmigm puCi19 — 37%, a 'y Bu-
nanky nnasmian pBR322 — 34 %.

Mpn 06pobui nnasmigoBmicHux Gaktepii E. coli
XL1-Blue (pUC19) Ta E. coli XL1-Blue (pBR322) Ha-
HOYaCTUHKaMM 30510Ta PO3MipoM 20 HM B KOHLLEHTPaLLii
5,6 Mkr/mn 3a metanom npotarom 18 roamH yactoTta
enimiHauii ctaHoBuna 89 % ta 86 % BignosigHo (Tabn.).

Y BMNagKy BUKOPUCTAHHS HAHOYACTMHOK 30J10Ta PO3-
Mipom 30 HM (9,6MKr/mMn 32 METaANOM) siK eNliMiHY04O0-
ro areHTta, 4yactoTa enimiHauji cknagana ans puC19 —
91% , a ona pBR322 - 90 %.

HaHouacTuHkM cpibna B KOHUeHTpauii 17 Mkr/mn
edekTnBHO enimiHyBanu nnasmign puUC19 i pBR322 i3
wTamie E. coli XL1-Blue (pUC19) Ta E. coli XL1-Blue
(pBR322) 3yactoToto: pUC19 -98 % ta pBR322 - 96 %.

TakMmMm 4YMHOM, MOKa3aHO BUCOKY e@EKTUBHICTb
HAHOYaCTMHOK 30510Ta i cpibna K eniMiHyl4Ynx arex-
TiB nnasmig, aHTMbioTMKOPEe3nCcTeHTHOCTI. Onsa ocTa-
TOYHOIO BWCHOBKY LLOAO €ENiMiHYIOYMX BACTUBOCTEN
OOCNIOXEHNUX HAaHO4YaCTUHOK MeTasniB MoTpibHO npo-
BECTW nojanblui JOCHIAXKEHHS i3 3a/y4EHHSIM NnasMmi-
LOBMICHUX PE3NCTEHTHUX KJTIHIYHUX I30MIATIB MAaTOreH-
HUX MIKPOOpPraHi3miB.

BucHoBkU. HaHoyacTuHkKM 3o0n01a po3mipamu 20 i
30 HM Ta HaHo4acTUHKM cpibna po3mipom 30 HM 3Mi-
HIOIOTb CTPYKTYpY nna3mig pUC19 i pBR322 wnaxom
penakcauji. JlocnigXyBaHi HQHOYaCTUHKN METaniB BU-
KNMKaKTb BUCOKY YacToTy enimiHauii nnasmig pUC19 i
pBR322 i3 6akTepiii wtamis E. coli XL1-Blue (pUC19) E.
coli XL1-Blue (pBR322).

MepcnekTuBn noganblUNX AOCAIAXKEHDb. BUKOHa-
Hi JOCNIOKEHHS WOAO XapakTepy B3aeMofji HaHo4ac-
TUHOK 30/10Ta i cpibna 3 nnasmigamm Ta ix eniMiHyl4mx
BNIACTUBOCTEN BIOKPMBAIOTb NEPCMNEKTMBM NOoJanbLINX
LOCNIOXEHb LWOoA0 NOAONAHHSA aHTUOIOTUKOPE3UCTEHT-
HOCTIi y 36y OHWKIB 3aXBOPIOBaHb NIOAVHN Ta TBAPVH.
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HAHOYACTUHKM 30JIOTA TA CPIBJIA -
AHTUBIOTUKOPE3SUCTEHTHOCTI

An6kosa C. M.

Peslome. BuBYeHHS xapakTepy BrJIMBY HAHOYACTUHOK 30/10Ta Ta cpibfia Ha reHeTUYHWIA anapat NpPoKapioTHy-
HOI KNiITUHW BiOKPWBaE HOBI NEPCNEKTUBM A1 iX MPaKTUYHOr0 3aCTOCYBaHHS y 6ioTexHONOrii, MeanUmHi Ta BeTepu-
Hapii. MeToto po60oTur 6yno BU3Ha4YEHHS XxapakTepy B3aeMogji HaHo4YacTuHok 3o5101a (20 30 Hm) Ta cpibna (30HM) 3
nnasmigamu pUC19i pBR322, siki HECYTb reHN aHTUBIOTUKOPE3NCTEHTHOCTI. Noka3aHo, Lo HAHOYACTUHKM 30/10Ta
po3mipamu 20 i 30 HM Ta HaHo4YacTMHKM cpibna po3mipom 30 HM 3MiHIOIOTL CTPYKTYPY Nnasmig pUC19 i pBR322
wnsxom penakcadii. JocniokyBaHi HQHOYaCTUHKW METasiB BUKIMKAOTb BUCOKY YaCTOTY efniMiHauii nnasmig puC19
i pPBR322 i3 6akTepiii wtamis E. coli XL1 -Blue (pUC19) n E. coli XL1 -Blue (pBR322). Jns ocTaTO4YHOro BUCHOBKY

E®EKTUBHI ATFEHTU EJIIMIHALIT  MJIASMIA
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OO0 eNiMiHYI04MX BNACTUBOCTEN AOCNIOXKEHNX HAHOYACTUHOK MeTaiB NOTPIOHO NPOBECTN NoAasIbLLi AOCHIAKEH-
HS I3 3a/Ty4EHHAM NN1a3MigOBMICHUX PESNUCTEHTHUX KITIHIYHUX i30M1ATIB NATOreHHUX MIKPOOPraHi3miB.
Knio4yoBi cnoBa: HaHo4YacTUHKM 30J10Ta i cpibna, nnasmign, AHK, enimiHauis.
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HAHOYACTULbI 30JIOTA TA CEPEBPA - 3®®DEKTUBHbLIE AFEHTU 3JIMMUHALUU NNAASMUL
AHTUBUOTUKOPE3UCTEHTHOCTU

AbiokoBa C. H.

Pe3iome. VI3yyeHune xapakTepa BAUSIHUS HaHOYaCTuL, 30/10Ta U cepebpa Ha reHeTMYeckunii annapar npokapu-
OTWNYECKOW KNETKM OTKPbIBAET HOBbIE MNEPCMNEKTMBbI AJ151 UX NPAKTUYECKOr O NMPUMEHEHUS B BUOTEXHOIOM NN, Meau-
uMHe 1 BeTepuHapuu. Llenbio paboTbl ObIIO ONpeaeneHne xapakrepa B3auMoAencTBMSA HaHo4YacTuL, 3onoT1a (20
n 30 HM) 1 cepebpa (30HM) ¢ nnasmuaamm pUC19 n pBR322, HecylmMMN reHbl aHTUOMOTUKOPE3UCTEHTHOCTMU.
MokasaHo, 4To HaHo4YacTULUbl 30n0Ta pasmepamu 20 n 30 HM 1 HaHoYacTULbl cepebpa pasamepom 30 HM U3MEHS-
0T cTPYkTYpYy nnasmmg pUC19 n pBR322 nytem penakcauuun. iccneayemble HaHOYACTULbI METAIOB BbI3bIBAOT
BbICOKYIO 4acCTOTy anumuHaumm nnas3mug pUC19 n pBR322 n3s 6aktepuin witammos E. coli XL1 -Blue (pUC19) u
E. coli XL1 -Blue (pBR322). Ina okoHYaTeNbHOro 3akjtoYeHust 00 SNUMUHUPYIOLWMX CBOMCTB UCCNea0BaHHbIX
HaAHOYaCTUL, METAINIOB HY>XHO MPOBECTU AasbHENLLME NCCNEeA0BAaHNS C NPUBEYEHNEM MIA3MUA0COAEPXKALLMX
aHTUONOTUKOPEINCTEHTHBIX KITMHNYECKNX U30JIATOB NaTOrEHHbLIX MUKPOOPraHN3MOB.

KnioueBble cnoBa: HaHO4YaCTULbI 30/10Ta U cepebpa, nnaamuapl, AHK, anuMmuHagms.
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Gold and Silver Nanoparticles — Effective Agents for Elimination the Plasmids of Antibiotic Resistance

Dybkova S. M.

Abstract. Unique properties of metal nanoparticles and their biological activity open wide perspectives for their
using in medicine. Studies of the peculiarities of metal’s nanoparticles interaction with nucleic acids of plasmids has
fundamental importance in the investigation of metal’s nanoparticles influence on genetic complex of cells.

The research has been performed with using model systems of nucleic acids such as plasmids pUC19 and
pBR322. These plasmids (R-plasmids) have genes of resistance to antibiotics: plasmid pUC19 have gene Amp’
(GenBank Assession Number LO9137); plasmid pBR322 have gene Amp" and Tet" (GenBank Assession Number
J01749). The plasmids pUC19 and pBR322 were living in bacterias of strain E. coli XL1-Blue Kan (Stratagene).
Plasmids obtained by method of Birnboim&Doly and stored at — 20°C.

This plasmids were influenced by gold and silver nanoparticles in different concentrations: gold nanoparticles
30 nm - 9,6 and 3,8 mkg/ml, silver nanoparticles 30 nm — 43,0 and 17,0 mkg/ml. By electrophoresis method it has
been shown the changes in electrophoretic mobility of plasmids pUC19 and pBR322. These results indicate the
changes in the structure of the model plasmids.

Interaction of gold and silver nanoparticles of different size with plasmids pUC19 and pBR322 has been per-
formed by the method of electron microscopy. Nanoparticles concentation in incubation mixtures: gold nanopar-
ticles 20 nm - 5,8 mkg/ml, 30 nm — 9,6 mkg/ml; silver nanoparticles 30 Hm — 43,0 and 17,0 mkg/ml.

Gold nanoparticles (20 and 30 nm) causing relaxation of plasmids placed not sorted on it’s threads. Moreover,
gold nanoparticles with size 20 nm, in contrast to the 30 nm nanoparticles, aggregated an untwisted plasmids.
Silver nanoparticles with size 30 nm leads to destructive changes of plasmid DNA, while being located on it at regu-
lar intervals. Thus, interaction of gold (20 and 30 nm) and silver nanoparticles (30 nm) with plasmids pUC19 and
pBR322 resulting in plasmid’s relaxation.

Elimination of the plasmids pUC19 and pBR322 was performed by culturing the bacteria E. coliXL1-Blue (pUC19)
and E. coli XL1-Blue (pBR322) with gold and silver nanoparticles within 18 hours. Gold (20 and 30 nm) and silver (30
nm) nanoparticles cause a high frequency of plasmid’s pUC19 and pBR322 elimination. In processing the plasmids
of bacteria E. coli XL1-Blue (pUC19) and E. coli XL1-Blue (pBR322) gold nanoparticles of 20 nm at a concentration
of 5. 6 mg / ml elimination rate was 89 % and 86 % respectively. In the case of gold nanoparticles of 30 nm (9. 6 mg/
ml) rate of elimination was: pUC19 — 91 %, and pBR322 - 90 %. Silver nanoparticles at concentration of 17 mg/mi
eliminate plasmids from strains of E. coli XL1-Blue (pUC19) and E. coli XL1-Blue (pBR322) with frequency: pUC19
- 98% and pBR322 - 96 %. Frequency of spontaneous elimination was: in the case of plasmid pUC19 - 37 %,
pBR322 - 34 %.

Thus, effectively eliminates of plasmid’s pUC19 and pBR322 has been performed by gold (20 and 30 nm) and
silver (30 nm) nanoparticles.

For a final conclusion about gold and silver nanoparticles’ properties to effectively elimination of R-plasmids to
need hold in further studies involving the plasmids of clinical isolates of bacterias

Key words: gold nanoparticles; silver nanoparticles; plasmids; DNA; elimination.

PeuenseHT — npo¢. Henopaga K. C.
Crartra Hapinwna 27. 05. 2014 p.

318 BicHuk npo6nem Gionoriti meanunum — 2014 — Bun. 3, Tom 2 (111)



