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ATIONTO3 SIBJIAETCS OYEHB CIIOKHBIM KJIETOUHBIM SIBJIC-
HUEM, YYacCTBYIOUIIUM B PazIUYHBIX (U3MOJIOTHUYECKHUX
1 TIaTOJIOTMYECKUX ITpoIieccax. AIMONTO3 — 3TO KIIOUEBOH
(axTop, 32 KOTOPIM MOXXHO BECTH HAOIIOICHNE, €CITN KMBBIC
OPraHM3MBbI WM UX KJICTKH ¥ TKaHH [TOJIBEPTal0TCs Pa3iny-
HBIM CTPECCaM, B TOM YHMCJIC BEI3BAHHBIM HU3KUMH TEMIIe-
parypamu. BaskHBIM SIBIISIETCSI MOHUTOPHHT allONTO3a C UC-
T10JTb30BaHUEM HEMHBA3MBHBIX METOJIOB KOHTPOJIS 1 BU3Ya-
nu3anuu. [lepcrieKTHBHBIM ITOIX0/I0M B 3TOM HaNpaBJICHUH
ABJISETCS TECTUPOBAHUE CBOMCTB KIIETOUYHBIX MEMOpaH, B KO-
TOPBIX IPOUCXOIAT XapaKTepHbIe H3MeHeHus [[leMueHko,
2012].

®dnyopeciieHIns U3BeCTHA KaK Han0oJee 1yBCTBUTEIb-
HBIN U MAJIOIECTPYKTHBHBII METO/ B KIIETOYHBIX HCCIIEI0-
BaHMsIX. CoOTBEeTCTBYIOMMNE (PIIyOpeclieHTHBIE KPACUTENN
MOTYT BCTpanBaThCs B MEMOpaHy M JaBaTh HH(pOpMaInio
00 M3MEHEHMSX TEKY4eCTH, MOJSPHOCTH, JJIEKTPOCTATH-
YecKoro MmoTeHmana u T.1. [ [lemuenko, Mely u coasr., 2009].
Wpnest aBTopa 0 pactio3HaBaHUM 3THX AONTOTHYECKUX U3Me-
HEHHWH TPUBEIN K HOBOMY METOJY MX HWACHTH()HUKAIIUH.
Monekyiia ICXOIHOTO KpacuTens 3-ruapoKcudraBoHa Oblia
MonudunrpoBaHa TakMM 00pa3oM, YTOObI CIIOHTAHHO
BKJIFOYATHCS B KJIETOYHYI0 MEMOpaHy, U3MEHSSI CIIEKTP
¢nyopecuennuu [[1uakaps, KiumueHko u coasr., 2007].
B HacTosmee BpeMs 01uH U3 3TUX KpacuTeneit — F2N12S —
JIMLIEH3UPOBaH U pacrpoctpansiercs pupmoit «Invitrogeny
(CILIA). bonpmiMy MpenMyIIeCTBAMA 3TOTO METO/A SIB-
JISIOTCS KaK OTHOCHUTENIFHO HHU3Kas IIeHA PearcHTOB, TaK
1 BO3MOXXHOCTh HM3YYEHHS alloNTo3a ¢ MCIIOJIb30BAaHHEM
CIIEKTPOCKOIHMH KJICTOUHBIX CyCIICH3HH, TPOTOYHOM LIUTO-
METpPUH ¥ KOH(OKAIEHON HiH IBYX()OTOHHOM MUKPOCKOIIHH.
[pe3enTauns pocdaruanicepruHa Ha BHEIIHEH 000I0UKe
KJIETOUYHON MeMOpaHbI BIUSAET Ha 3JEKTPOCTATUYECKUN
MMOTEHIIMAJI ¥ TUApaTaIyio, a kpacurens F2N12S obecneun-
BAaCT IPSAMYIO HACHTU(PHKAIMIO dTUX U3MEHEHUH. JlaHHbIH
ITOJIX0/1 Pa3BUBAIH ITyTeM pa3pabOoTKH HOBOTO 30H/1a Ha OC-
HoBe HUIIbcKoro kpacHoro (NR12S) ¢ ananoruunoit F2N12S
(YHKIIMOHATBHOCTHIO C SMUCCHEH B JJIMHHOBOJIHOBOH
obmacT.

B noknane Oyner npencTaBieH CpaBHUTEIbHbIN aHAN3
HOBBIX M TPAJMLIMOHHBIX TEXHOIOTHIL. B cBs131 ¢ HeOOIBIIM
pasMepoM MOJIEKYJI 30H/1a €T0 CBA3bIBAHME 3aHIMACT Hec-
KOJIbKO MHUHYT. DTO MO3BOJISIET HAOIIOAATh 32 PAa3BUTHEM
amornTo3a Ha caMOM paHHEM JTare. BerpanBaHue 30HAA
IIPOMCXOINT C BBICOKOH TPOITHOCTHIO KO BCEM THUIIaM KJIETOK
(>kuBBIE, aNONTUYECKUE WM MEPTBBIE), YTO IO3BOJIAET
UICHTU(HUIMPOBATH 3TH KIISTKH IO ILIKaJIe CPAaBHEHMSI NHTCH-
CHBHOCTH ()TyOpECICHIIMH, aHAJTM3UPYSI TOJIKO UX OTIIHYH-
TEIbHBI PAaTHOMETPUYECKUN CUTHAN HMPHU OTCYTCTBHH
(oHOBOTO curHaina 30H1a. CaMoKanmnOpOBKa CUTHAJIA aTloll-
TO3a Ha MOJIEKYJIIPHOM YPOBHE MO3BOJISIET PETHCTPUPOBATh
CTEIICHb 1 MPOCTPAHCTBEHHOE pacIpeiesieHHe allONTOTH-
YECKUX N3MEHEHH Ha KJIETOUHBIX IUIa3MaTHYECKIX MEMO-
panax. CTaHOBHUTCSI BO3MOKHBIM H3yY€HHE T€HEepaluu U
pacrnpocTpaHeHHsI CUTHAJIA alloIIT03a Ha MeMOpaHax OTAEIb-
HbIX KJIeToK. Couerast B ceOe BHICOKOE MPOCTPAHCTBEHHO-
BPEMEHHOE pa3pelIeHHe, TyBCTBUTEIBHOCTD U MPOCTOTY
B MCIIOJIb30BAaHHH, 3Ta METOIMKA OTKPBITA AJIS JalbHEIIero
pa3BUTHS.
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Apoptosis is a very complex cellular phenomenon
involved in a wide variety of physiological and pathological
processes. It is the key factor that can be monitored when
the living organisms or their cells and tissues are subjected
to different stress conditions, including treatment by low
temperatures. The ability to monitor apoptosis using
noninvasive sensing and imaging techniques are a great
challenge. The promising approach in this direction is testing
the properties of cell membranes demonstrating charac-
teristic changes [Demchenko, 2012].

Fluorescence is known as the most sensitive and low
destructive method in cellular research. The smart designed
fluorescent dyes can incorporate into the membrane and
report on its changes in terms of fluidity, polarity, electro-
static potential, etc. [Demchenko, Mely et al. 2009]. The
author’s idea of recognizing these apoptotic changes has
resulted in a new method of its detection. The parent 3-
hydroxyflavone dye molecule is modified in such a way
that it incorporates spontaneously into cell membrane
providing the change of fluorescence emission color
[Shynkar, Klymchenko et al. 2007]. One of these dyes is
presently known as F2N12S and it is licensed and distributed
by Invitrogen (USA) (Cat. No A35137). The great advan-
tages of this method are both relatively low price of reagents
and the ability to study apoptosis by combine using
spectroscopy of cell suspensions, flow cytometry and
confocal or two-photon microscopy. The phosphatidyl-
serine exposure on the outer leaflet of cell membrane
involves electrostatic potential and hydration, and the
F2N12S dye allows providing direct probing of these
changes. This approach was further extended by developing
anew probe based on Nile Red (NR12S) with analogous to
F2N12S functionalization but which emits fluorescence
strongly shifted to longer wavelengths.

The presentation will provide comparative analysis of
new and traditional technologies. Due to small probe
molecular size, its binding occupies several minutes only.
This allows observing development of apoptosis process
from very early steps. Incorporation of probe occurs with
high affinity to all types of cells (living, apoptotic or dead),
which allows detecting these cells on comparable scale of
fluorescence intensity analyzing only their distinguishing
ratiometric signal with the absence of background probe
signal. Self-calibration of apoptotic signal on molecular scale
allows recording the degree and the spatial distribution of
the apoptotic changes over the cell plasma membranes. The
studying of generation and propagation of apoptotic signal
over the membranes of individual cells becomes possible.
Combining high spatiotemporal resolution, sensitivity, and
ease of use, this methodology is opened for further develop-
ment.
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