





Ilpecnosa u op.

ITTTTTTTTTGATTGGACGAGTCAGGAGC

CTAACCTGCTCAGTCCTC

Pucynok 1. Cxema MOIENBbHOW CHCTEMBI

Ha MOBCPXHOCTU KPEMHUS.

OnuronykneoTuIHeI 3001 U3 19 ocHOBaHMA
U OJIMTOHYKJICOTHUAHOTO JHHKepa 3 13 TUMUHOB
(5’-NH,-TTTTTTTTTTTTTGATTGGACGAGTC
AGGAGC-3’) KOBaJIGHTHO HMMMOOWIU30BaIN
Ha HOBerHOCTI/I erMHI/IH, MOHI/Iq)I/ILlI/IpOBaHHOFO
Tr'or11C. 3areM MPOBOAUIHU peaKkIuo
TUOpUIN3alUN ¢ KOMIUIEMEHTAPHBIM I10 CTPYKType
OJIITOHYKJICOTHJIOM, MCYEHBIM OMOTHHOM
(5’-6motuH-GCTCCTGACTCGTCCAATC-3).
Momnexynbl OnoTHnHAa B 00pa3oBaBIINXCS
Ha Hocurene naymiekcax JIHK — BoissBmsom
KOHBIOTAaTOM CTpENTaBHANHA C HAHOYACTHUIIAMU
3o10Ta. B paboTe WCHONB30BaiM HAHOYACTHIIBI
3010Ta  chepuveckoil  GopMBIl, HX  pasMep
coCTaBisu1 2743 HM.

Jst BeisBieHust OwotuHa B ayrwiekcax JIHK
Ha HocuTeje ObUIM CHHTE3UpPOBAaHbI JIBa THIIA
KOHBIOTAaTOB CTpPENTaBUAMHA C HAHOYACTULAMU
3o0s0Ta. IlepBbli TUD KOHBIOrara ObLT HOJy4Y€H
METOJIOM 3JIEKTPOCTaTHUYECKOI0 B3aUMOAECHCTBUS
3apsHDKEHHBIX TPYII OeJka M CTaOMIM3UPOBAHHBIX
HOHaMHM LMTpaTa HaHOYACTHIl 30J0Ta (METOJOM
HEKOBAJIEHTHOIO CBS3bIBaHMA), BTOPOH — METOIOM
KOBAJICHTHOTO  CBSI3BIBAHMSI  CTpENTaBUMHA,
MOJU(PHUIIMPOBAHHOIO MEPKANTOSHTAPHON KHCIIOTOH,
¢ HaHouacTulamu 3osota. Ha pucyHke 2 mokazaHa
IIOBEPXHOCTb KpemHusa ¢ aymiekcamu JHK
Ha HOCHUTEJE TII0CJI€ BBISBICHUS KOHBIOTATOM,
MOJly4YE€HHBIM METOAOM KOBAJIEHTHOI'O CBSI3bIBAHUS
(2) m MeToIoM dIIeKTpOoCcTaTHIeCKoOn aacoporuu (0).
AHanu3 MIOBEPXHOCTEH, MOJIyYEHHBIX
C HCIIOJIB30BAaHUEM [IByX THIIOB KOHBIOTaTOB
CTpENTaBUAMHA C 30JI0TOM, I10Ka3ajl, YTO TOJIbKO
KOHBIOTaT, IOJYYEHHBIH METOJOM KOBaJIEHTHOI'O
CBSI3bIBAHUS, MOXET  OBITh  HCIIONB30BaH
It 2(QQEKTUBHOTO  BBIABICHUS  PE3yIbTATOB
rUOpUIIM3alUU  OJNIMTOHYKJIeoTH10B. KoHblorar,
MOJIyYEHHBII ~ METOIOM  3JIEKTPOCTATHUYECKOTO
B3aMMOJICHCTBUSA, AMCCOIMHUPOBAIl HAa OTACIbHBIE
KOMITOHEHTBI B TpOLIECCE OTMBIBKU, B Pe3yJbTare
9ero HAHOYACTHIBI 30JI0Ta JECOPOMPOBAIHCH
C NIOBEPXHOCTH HOCHUTEJIS.

Yétkoe wn300pakeHHWE HAHOYACTHUI[ 30JI0Ta
B cocraBe naymiekcoB JHK wa moBepxHocTn
KpeMHHUs, peructpupyemoe meronom COM, nossossier
BU3YyaJIU3UPOBATH CAUHUYHBIC BBaHMOZ[eﬁCTBHH
onmuronykieoruaos  wiaum  JIHK. Tlpu  stom

JUIA

U3y4YeHUs eAUHWYHBIX B3aumoneucteuit JIHK

YHCIO HAHOYACTHUI] 30JI0Ta, PETHCTPUPYEMBIX
B 30HE peakiuH, ObUIO IPONOPLUUOHATBHO
guciy  gymiaekcoB  JIHK,  oOpasosaBmmnxcs

B aHAJIN3UPYEMON 00TaCTH HOCHUTEIS.

KonnyecTBo M pasmep 4acTull, HaOIIOTAEMBIX
B KaJipe, 3aBUCEIH OT YBEIMYCHUS DIIEKTPOHHOTO
MHKpPOCKOTIA M, COOTBETCTBEHHO, pa3Mepa Kajapa.
Brio mpoTecTHpoBaHO TpU Pa3NMYHBIX YBEIUYCHUS
150000 , 75000 , 35000 ; mpum 3TOM IUIOMIAAH
KaJpa DJIEKTPOHHOTO MHKPOCKOMA COCTaBuUia
1,7 mxm?, 6,8 MxM?, 32,2 MKM’, COOTBETCTBEHHO.
[Ipu OomprromM pasMepe Kazpa moirydand Ooiee
TOYHBIC 3HAUEHMsS 4YHCJIa YacTUIl, OJHAKO
C YBEJIMUEHHUEM pa3Mepa KaJipa MajaeT pa3pelieHue
3JEKTPOHHOTO  MHKpPOCKOMa, 4YTO  CHMXKAeT
paspelieHue OTAENbHBIX 4acTull. s m3ydaemon
MozenbHou cucteMbl nyriekcoB JIHK, medeHHBIX
HaHoyacTHUIlaMK  pa3MepoM okoimo 30  HM,
ONTHMAJIbHBIM YBEJIIMYCHUEM MHUKPOCKONa ObLIO
snauenue 75000 .

OntumMusanus yCIOBHI MPOBEACHUS
FI/I6pI/IZ[I/I3a]_H/IOHHOFO aHalJin3a nu OTMBIBKH
HECBSI3aBIINXCS KOMIIOHEHTOB ITO3BOJIMIIA TOOUTHCS
OYCHb HHU3KHUX 3HAUCHHMH HecmenupuyecKoro
CBSI3BIBAHUST KOHBIOTaTa KaK B 30HE HOCHUTENS,
Ha KOTOPYIO HE HAHOCHWJIU OJIMTOHYKJICOTH]IHBIC
30HABI, TaK W B 30HE HOCHUTEIs, Ha KOTOPYIO
HaHOCHWIJIM HECTCTIM(PUICCKUN OJIMTOHYKICOTHTHBIN
30HA. OTH BEJIWYHMHLI COCTAaBUIM He Oolee
1-2  wgactumm 3070Ta Ha IJIOMAAL  Kajpa
npu yBenmmaeHur 75000 . DTO TO3BOJIAIO JOOUTHCS
BBICOKMX 3HAaYCHUH COOTHOIICHUS CHUTHaJ/(QoH
(or 10 go 80 B 3aBUCHMMOCTH OT KOJMYECTBA
BBISIBIIIEMOTO OJIMTOHYKJICOTHIA).

Ha pucynke 3 mnpuBeneHa KaauOpoBOUYHAs
KpHBasi ONpENeNIeHHs MEUEHOr0 OJIMIOHYKICOTHAA
METOJIOM rUOPUAN3ALHOHHOTO aHanu3a
C UCIIOJIb30BAaHHEM HAHOYACTUI] 30JI0Ta B KaueCTBE
METKH W WX perucrpanueii meromom COM.
B  kadecTBe = aHANMMTHYECKOTO  IapameTpa
HCIIONB30BATM KOJIUYECTBO HAHOYACTHUI[ 30JI0Ta
B KaApe  MHKpOCKOma, KOTOpoe  OBLIO
MPONTOPIHOHAIBHO qHCITY CIMHUYIHBIX
B3aUMOJICHCTBUN OnocTenNMPUUECKUX MOJIEKYI
Ha JaHHOM ¢parmeHTe mnosepxHocTu. Ilpenen
00OHapyKEHUS OJMIOHYKJIe0oTHAa cocTaBmi 20 mnr.
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KOHBIOTATBI CTPEITABUJINHA C HAHOYACTULHAMMU 30JI0TA JJIS1 BU3YAJIU3ALNU JTHK

® .

P

Mag = 75.00 K X WD = 0.9 mim 200 NM  Signal A= InLens EHT = 10.00 k¥ Aperture = 30.00 pm Date :1 Jul 2011 Gun Vac=5.12e 010 mb
SUPRA 403097 CRYOLAER MSU — Tilk - 00°* Z- 46000 mm Noise Reduction = Line Avg  System- 6.7Be- 007 mh

Mag = 7500 K X WD= 0.9 mm 200 nm Signal A= InLens EHT =000 kv Aperture = 30.00 pm Date :17 Feb 2011
SUPRA J0-30-87 CRYOLAB Msu F—— Tik = 00° Z=46.000 mm Hoise Reduction = Line Avy

Pucynok 2. M3o0paxenue mnosepxHocTH Kpemuusi ¢ aymiekcamu JIHK, momydennoe meromom COM.
Hymnexcel JIHK BBISBIAIM KOHBIOTaTOM CTPENTaBUIMHA C HAHOYACTHUIIAMH 30J10Ta, MOTYYEHHBIM METOIOM
KOBQJICHTHOTO CBsI3bIBaHMsI (A), HEKOBaJIEHTHOTO CBsi3biBaHUs (B).
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6000 — crocobHocThi0 MeToga COM. IlpenmyrniecTBoM
pa3paboOTaHHOTO METOoJa SBJISICTCS  XOPOIIUN
OUHAMWYECKHUI Jauamna3oH H3MEHEHHs 3HauCHUU
aHAJIUTHYECKUX CHUTHAJIOB M HU3KHE 3HAYEHUS
HGCHGHH(bI/I‘{eCKOFO CBsI3bIBAHU S KOHBHKOT'AaTa
CTpEeNTaBUANHA C HAHOYACTUIAMHU. DTO TMPUBOIUT
K CyH.lCCTBeHHOMy yBeHI/I‘leHI/IIO IIyBCTBI/ITGJ'H)HOCTI/I
aHaJIM3a U OTHOILIEHUs CUTHaI/(hOH.
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KomiyecTBo MeueHHOTO OJIHI'OHYKJICOTH/A, HI'

KonuyecTBo HY 30110Ta
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Pucynoxk 3. KamuOpoBouHas  3aBHCHMOCTH
JUISL  OTIpE/IeJICHUs. KOJIMYECTBA OJIMTOHYKJICOTH]IA

MECTOJO0M FI/I6pI/IZ[I/ISaHI/IOHHOFO aHajJu3a JINTEPATYPA
C HAaHO4YaCTHIIaMU 30JI0Ta B KaY€CTBC MCTKH.
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CONJUGATES OF STREPTAVIDIN WITH GOLD NANOPARTICLES
FOR THE VISUALIZATION OF DNA SINGLE INTERACTIONS ON THE SILICON SURFACE
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The potential of the method of scanning electron microscopy (SEM) to visualize the results
of individual acts of DNA and oligonucleotides hybridization using gold nanoparticles as label
was investigated. Molecule of biotin was introduced into DNA or oligonucleotide, and then it was detected
in DNA duplex using a conjugate of streptavidin with gold nanoparticles. Effective imaging of DNA duplex-
es was possible using a conjugate prepared by covalent binding.. The detection limit of the model oligonu-
cleotide of 19 bases was 20 pg.

Key words: hybridization analysis of DNA, single biospecific interactions, gold nanoparticles, scanning
electron microscopy.
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