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FemtoScanX
Fig. . High speed scanning probe microscope FemtoScanX with flow
cell for analyzing of the biochip

3¢ PeKTHBHBIM HHCTPYMEHTOM SIBJISIETCS CKAHUPY-
IOIasl 30HJ0Bas MUKPOCKOIMS, KOTOpasi II03BOJIseT
npsMbIM 0ob6pa3om HabnoAaTh COCTOSIHHE ITOBEPX-
HOCTH OHOYMIIA KaK IIPH ero IpoU3BOACTBe, TaK U
B IIpollecce ero HMCII0/Ab30BaHUS A1 JUATHOCTUKU
(puc.3, 4). B paborax [9, 10] mpencTaBaeH KpaTKUM
0630p IIpHMeHeHH sl aTOMHO-CHU/IOBOM MUKPOCKOIIUH

(ACM) st M3y4YeHUSs [TOBePXHOCTU MHUKPOUHUIIOB C
MMMOOMIN30BaHHBIMH OJTUTOHYK/I€OTHUIHBIMH 30H-
JaMH U aHa/JIH3a pe3yJIbTaToB I‘I/I6pI/II[I/I3aI_II/II/I JHK-
MUIIEHU; Pa3BUTHI IIOAXOABL [/I151 OCHOBAHHOIO Ha
ACM Konmu4yecTBeHHOro aHaan3a JHK Ha MUKpOYHIIaX
C UCIIOJIb30BaHHEeM TaKUX IIapaMeTpPOB KaK BBICOTA,
rIomanb U 06seM 06bekToB Ha ACM-1306paskeHHSIX;
paccmoTpeHBl pe3ynbTaThl ACM-ucclIeqoBaHUH
1oBepXHOCTH JJHK-MHUKPOYHIIOB [I0 U II0C/Ie THOpU Y-
3aIMH, a TAKKe I10 JeTeKTHpoBaHK 0 JJHK ¢ MCI10/1b30-
BaHMEM 30JI0ThIX HAHOYACTHUI] B KaueCTBe METKHU.
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adapt it to the potential of clini-
cal laboratories, the biochips will
be created with the help of contact
printing in the cells of 96-cell plates
(fig. 1) divided into 8-cell strips. This
will simplify the stages of hybrid-
ization, detection and washing,
which can be performed using stan-
dard equipment for enzyme immu-
noassay available in laboratories of
different levels. Hybridization anal-
ysis conditions will be optimized
with the aim of reducing duration
while maintaining the required
sensitivity and specificity. The auto-
mation capacity of various analysis
stages will reduce the overall analy-
sis duration.
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The colorimetric detection sys-
tem will be based on using biotin as
a DNA label and on detection of its
streptavidin conjugate with peroxi-
dase enzyme. The positive results of
complementary hybridization will
be shown by biochip staining (fig. 2)
registered using optical equipment.
This will help to develop a cheaper
detection system as compared to the
current commonly used fluorescent
detection.

The effective tool for optimizing
the molecular-genetic tuberculosis
detection technology is scanning
probe microscopy, which is used
as a direct way to observe the bio-
chip surface during its production

and use for diagnosis (fig. 3, 4).
Papers [9,10] present a brief over-
view of atomic force microscopy
(AFM) used to examine the micro-
chip surface with immobilized oli-
gonucleotide probes and to ana-
lyze the hybridization of DNA-
targets; there are well-developed
approaches to AFM-based quanti-
tative analysis of DNA on micro-
chips using such parameters as
the height, area and volume of the
items in AFM images; the results
of AFM examination of DNA micro-
chip surface were reviewed before
and after hybridization and DNA
detection using gold nanoparticles
as markers. [
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OMPERENEHDI MPUOPUTETHDIE PbIHKU A9 PALUALMOHHBIX TEXHONIOTUN

PaguaumMoHHbIe TEXHONOTUM — OFHO 13 Haubonee nepcneKTUBHbIX
C TEXHONOTNYECKON 1 PbIHOYHOM TOUEK 3peHns HanpasaeHui, rae y Poccun
CYLLECTBYHOT 3HAYUTENbHbLIE MeXAYHAPOAHbLIE pedepeHLmm i Hay4HO-TeXHO-
NOTNYeckNi noTeHuman. OHAKO Cpeau MpOU3BOAMTENEN YCKOPUTENbHOM
TeXHUK NpeobnafaloT Manble TeXHONOTMYeckUe KOMMAHUM U UCCNefo-
BATe/bCKME WHCTUTYTDI, MO3TOMY aHAIUTUYECKAs MOAJEPXKKA U MOMOLLb
B NMPOABVXXEHMN HA 33PYOEXHBIX PbIHKAX CO CTOPOHLI MPOMECCHOHANbHOM
accouuaLym NpeaCTaBaseTcs akTyanbHo U He0bXoAMMON.
IR % WccnefoBanme nokasano, YTo Haubonee mepcrekTUBHLIMU PbIHKAMM
' ' MpUMEHeHNs YCKOpUTENel SBASIOTCS: NEKTPOHHO-Ny4eBas CBapka, pe3ka
W HannaBka, MOANGUKALMA NOAUMEPOB, @ TaKKe 3NeKTPOHHO-Ny4eBble
ananTUBHbIe TexHonoruu (Mo gaHHbIM Wohlers Report 2014 rao6asbHbli
; g S pLIHOK [ANTUBHLIX TEXHOMOTWW, BKMIO4as 000pyZOBaHWeE, MaTepuansl,
Accoumaums "PapTex’, KOOpAMHUPYIOLAS TEXHONOTMYECKylo nAaTGopMy MpoayKLMHO, 0By4eHue 1 KOHTPAKTHOE MPOM3BOACTBO B 2014 rogy coCTasun
"PaMaLMOHHbIe  TEXHONOMMK', MpOBENa MaClWTabHoe MapKeTWUHroBOE  OKOMO 4 Mapa. Aonn. CLUA). B LienoM COBOKYMHbI 06bEM PbIHKOB AN MpH-
UCCNe0BaHMe B pamMKax CTpaTeruyeckoro npoekta PBK “lMogdepkka 3KC-  MeHeHns yckoputenen k 2020 rogy coctaBut okono 26 Mapa. goan. CLUA,
nopTa POCCUINCKAX TEXHONMOrMYeCKUX KOMMaHWM'. Pe3ynstaTom paboTbl  a 06lWas CTOMMOCTb MPOAYKTOB W TOBAPOB, CO3AAHHBIX C MX MCMONb30BA-
CTano OnpefeneHne OCHOBHLIX 3KCMOPTHbIX PbIHKOB MPUMEHeHUs YCko-  Huem, focTUrHeT 500 mnpg. onn. CLLUA B roa.
puTeneil 3apsKEHHBIX YaCTML, X KOMMOHEHTOB, a TAIKe LIeHTPOB Ha base B pamkax McCiefoBaHMs BbIpaboTaHbl MpakThYeckue pekomeHAaLum
yckopuTenen. MpofenaHHas pabota no3BoaseT He TOAbKO OLEHUTL 06beMbl  POCCMIACKIM KOMMAHMSIM N0 KOHKPETHbIM LWaram, HeobXoAuMbIM Ans Hapa-
W NOTEHLMAN PasBUTUA JABHO 3apeKOMeHA0BABLUMX Cebsl PbIHKOB (Hanmpu-  LUMBAHIMA 3KCMOPTA U CHOPMMPOBAH MAaH MEPOMPUSTUIA accoLMaLmMyi Ha
Mep, nactepu3auus MpoAyKTOB MUTAHMS, AOCMOTPOBbIE CMCTEMbI), HO M BlWKAMlMe TpU rofa, BKMIOYAIOWMA MeXAYHAPOAHbIE CeMUHapLI, road-
HalTV HOBbIE HULLIM — 371eKTPOHHO-Ny4eBast 06paboTka MeTanaMyeckux aBu-  Show 1 neperoBopbI C NOTEHLMANbHbIMM 33KA34NKAMN.
AKOMMOHEHTOB, CO3aHNe MeANLIMHCKUX UMMIQHTATOB a4 AUTUBHLIMI METO- 27 Hosi6ps 2015 roga B MMnepkybe MHHOBALMOHHOMO LieHTpa "CKonKoBo"
Jamu 1 fip. Accoumaums "PaaTex" COBMECTHO C Knactepom siBepHbIX TeXHON0rUA GoHAA

B nepsyto 04epesp, bbia OCYLLECTBAEH BCECTOPOHHMIA aHAN3 PErMoHOB  "CKONIKOBO" MAAHMPYET MPOBECT MyGAMYHYI0 MPE3EHTALMI0 pe3yNbTaToB
MMpa C TOYKM 3PeHUS HanNuMs MOTEHLMANbHBIX MOTpebuTenen COOTBET-  WCCNEROBAHNS 1 bykneTa "PaguaLyMoHHbIe TEXHONOMNK: B3rAsA U3 Poccun®,
CTBYIOLLEN NPOAYKLNM, AKTUBHOCTI KOHKYPEHTOB W MPO3payHOCTM MPaBO-  KOTOPbIA OyAeT BKMOYaTb MaTepuanbl O MPUMEHEHMN yCKOpUTENen
B0V 6a3bl. Takxe bbin NpoBeeH 0NpoC KOMNAHNI-3KCMOPTEPOB HA MPEAMET B MUPOBOW W POCCMIACKOM NMPAKTMKe, A TaKKe MOAHOLEHHYI0 MHGOpMaLyIo
BLIIBNEHNS X MOTPebHOCTeN. BbibpaHo 18 MPUOPUTETHBIX NS 3KCMOPTA O MeCTe POCCMICKUX KOMMAHWA Ha PbiHKe YCKOPUTENbHON TEXHUKN 1 ee
CTPaH B yeTbipex pervoHax: CHI, LieHTpanbHas A3ng, KOro-BocTouyHas A3 npuMeHeHnn.
1 JIaTHCKas AMepuka. Accouuauus "Padmex"
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