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Jnst pa3paboTKu HOBBIX METOIHMK KPHOKOHCEPBHUPO-
BaHM IJIa3MbI KPOBH M OPTAHOB, & TAKOKE IPY MOHUTOPHUHTE
UX COXPaHHOCTH HEOOXOIMMO IIPOBOJUTH OLIEHKY KOH(OP-
MAalMOHHBIX U3MEHEHNUH OenkoB. B HacTosmiee Bpemst s
TaKOTO MOHUTOPHHIA IPHMEHSIOT JIBA [TOIX0/1a, OCHOBAHHBIX
Ha QuryopecueHuny. [Ipy ncmons30BaHuM IEPBOTo METO/1A
PETUCTPUPYIOT U3MEHEHUE (PIyOPECIEHTHOTO CHrHala OT
KPaCHUTENA-30H/a, CIEKTPAJIbHBIC XapaKTEPUCTHKH KOTOPOTO
YyBCTBUTENBHBI K MUKPOOKPY>KEHHUIO, B YACTHOCTH, K KOH-
¢dopmarun 6enka. [Ipyroit MeTo UCIOIB3YeT U3MEHEHNE
3 hekTUBHOCTH (HEepCTESPOBCKOTO MEPEHOCA DHEPTHH
(FRET) Mmexmy TByMst HEUyBCTBUTECIBHBIMHU KPACHTEIISIMH —
noropoM (D) u akientopom (A), KOBAJIEHTHO CBSA3aHHBIMHU
¢ 6enkoM. OnHAKO 3TH KIACCHYECKHE METOIBI 4acTO He
o0ecneynBatoT HE0OXOAMMYIO UYBCTBUTEIBHOCTD K MAJIBIM
M3MEHEHUSIM KOH(pOpManuu OeiKa.

B pabote npencraBieH HOBBIM METON OIIPEACTIEHHUS KOH-
(hOopMaLMOHHBIX N3MEHEHHUH OEJIKOB, COUETAIOIIN 00a 1mox-
Xofa: B KauecTBe IoHOpa U akuenTtopa Bo FRET-nape uc-
T10JTb30BAHBI UyBCTBUTENIBHBIE K MUKPOOKPY>KECHHIO 30H b
— cKkBapanHoBbIe Kpacutenu Square-634 (D) u Square-685
(A) («SETA BioMedicalsy, CIIIA). MoneiapHBIM OeTKOM OBLT
OBI4Mif CEIBOPOTOUHBIN aTb0yYMUH, KOHPOPMAIIMOHHBIE U3-
MEHEHHMS KOTOPOTO BBI3BIBAIIM MOYEBHHOM (¢, = 0-7 M) B
10 MM ¢ocdarnom 6ydepe ¢ pH 7,4. [lonyueHHbIe pe3yib-
TaThl COITOCTABIISUTN C TAKOBBIMU JIJIS1 U3BECTHBIX METOIOB!
FRET-napsl HEUYBCTBUTENbHBIX K MUKPOOKPYXKEHUIO
nuaHuHOBBIX kpacutener Cy5 u CyS5.5 v ¢ ucnonb30BaHUEM
HMHIMBUIYaTbHBIX (DIIyOpECIIeHTHBIX 30HI0B Square-634 u
Square-685.

[ToxazaHo, yTo HanOOJBIICH TyBCTBUTEIHHOCTHIO K KOH-
(hopMaMOHHBIM U3MEHEHHSIM Oellka 001ajaeT HOBBIH Me-
ToA, ucnons3yroumii FRET-napy 4yBCTBUTENBHBIX K MUKPO-
OKpY>KeHUIo kpacuteneil Square-634 u Square-685. Tak, B
IPUCYTCTBUH 5 M MOUEBHHBI, BCIICICTBUE H3MEHEHHS KOH-
¢dopmarun 6enka, otMedaercs ~17-KpaTHOe yMEHbIIICHNE
spdpexruBHocTH FRET. Cy1iiecTBeHHO MeHbIlIEH 4yBCTBH-
TEJILHOCTBHIO (M3MEHEHHE (PIIyOpeclieHTHOTO CUTHAJIA TIPH-
MepHO B 3—5 pasa) oOnazaer u3BecTHbII MeTox (iryopec-
LIEHTHBIX 30H0B (Square-634 u Square-685), a emre 6omnee
HH3KOM YyBCTBUTENBHOCTHIO (Beero ~1,1 paza) —meroq FRET
(Cy5-Cys.5).

Takum 06pa3oM, IPEnIOKEHHBIH METOJ I103BOJISET
3HAYUTENIBHO NTOBBICHTh 9yBCTBUTEIBHOCTH (IyOPECIIEHT-
HOTO OITpe/ieieH s KOH(OPMALMOHHBIX N3MEHEHHI OEJKOB.
Kpowme Toro, 3T0T METO MOKET MPUMEHSTHCS IIPH OTIpeie-
JICHUH OMOJIOTMYECKUX CBOWCTB IUIa3MbI KPOBH B IIpOIIecce
JUTUTETTEHOTO XPaHEHHS.
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To develop new methods for cryopreservation of blood
plasma and organs, as well as during monitoring of organs'
preservation it is necessary to evaluate the conformational
changes of proteins. Currently, for such a monitoring two
approaches based on fluorescence measurements are used.
One of them is the control of the change in fluorescent
signal from a dye-probe, which spectral characteristics are
sensitive to a microenvironment, in particular to the protein
conformation. The other one consists in the determination
of the change of the Foerster energy transfer (FRET) effi-
ciency between two microenvironment-insensitive dyes,
donor (D) and acceptor (A), which are bound to protein by
a covalent chemical bond. However, these classical methods
often do not provide the necessary sensitivity to small
changes in protein conformation.

We developed a method to assess the conformational
changes in proteins, which combines these two classical
approaches: there were used microenvironment sensitive
probes as a donor and an acceptor in the FRET pair.
Squaraine dyes Square-634 (D) and Square-685 (A) (SETA
BioMedicals, USA) were selected as microenvironment
sensitive probes. Bovine serum albumin (BSA) was assumed
as a model protein. Conformational changes in BSA were
induced by urea (¢, = 0—7 M) in 10 mM phosphate buffer,
pH 7.4. Results of the study were compared to those obtain-
ed by the classical methods, i.e. using FRET pairs of microe-
nvironment-insensitive cyanine dyes Cy5 and Cy5.5 and
fluorescent probe method with individual Square-634 or
Square-685 dyes.

New method, using a FRET pair of microenvironment-
sensitive Square-634 and Square-685 dyes, was found to
be the most sensitive to the conformational changes in pro-
tein. In particular, protein unfolding in the presence of 5 M
urea caused about 17-fold reduction in the FRET efficiency.
Substantially lower sensitivity (3-5 fold variation of the
fluorescence signal) exhibited the classical method of
fluorescent probes (with Square-634 and Square-685). FRET
method (with Cy5-CyS5.5 pair) had the lowest sensitivity
(only ~1.1).

To conclude, the proposed method allowed to signifi-
cantly increase the sensitivity of fluorescence-based
examining of conformational changes in proteins. Among
others, this method can be applied to determine biological
properties of blood plasma during long-term storage.
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