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OBPAIIEHUNE K YYACTHUKAM

Jloporue npy3bs!

Mpur pazpl mpuBeTCTBOBATH Bac Ha V cbeszie Poccniickoro ¢o-
TOOMOJIOTUYECKOTO 00IIeCcTBa, KOTOPbIi mpoBoauTcs B T. [lymmuHo-
Ha-Oxe Ha 6ase MHcruTyTa (hyHIaMEHTAIBHBIX TPOOGJIEM OUOJIOTHH
PAH. B pamkax cbesma TpOBOAUTCS MeKAYHAPOIHAS KOH(MePEHITHS
«IIpeobpasoBanue aHeprun cBera pu GoOTOCUHTE3E>, B paboTe KO-
Topoil npuHuMaioT yudactue ydensie n3 CIIA, Tepmanun, [Bennmn,
benopyccun n Ykpannbl. Cbesqr n KoH(pEpeHIIUsT TPOBOAATCS TTPH
nojiepskke DeiepasbHOTO areHTCTBAa MO HayKe W MHHOBAIUSM U
Poccutickoro ¢onna pynmamMenTaTbHBIX UCCAEOBAHNIM.

[Tporpamma che3ma BKIIOUAET CAEAYIONINE CeKITIH:

1) IlepBuunbie mpoieccol (oTocuHTe3a (ColpeceaTelNu:
B.A. Illlysasnos, B.B. Knmumos, A.1O. Ceménon);

2) buoxumusa u peryagius QorocwHTe3a (cormpeacenaTesiu:
A.H. Tuxonos, b.H. Banos);

3) @oropenennus  (conpencenaren:  M.A. OcTpoBCKHid,
B.A. Cuneniéxos);

4) Moromunamudeckas Teparnusi, ¢Gorodusnka u GHOTOXUMUS
6uomosekyst (conpeacenares: 10.A. Bragumupos, A.S. TToranen-
ko, A.A. KpacHnoBcknit);

5) DiryopectieHTHBIE OETKN, GUOJIOMIHECTIEHITHS (COTIpe/ce/Ia-
tesu: A.I1. Casuniknii, H.H. Yraposa);

6) CoBpeMeHHbBIe ONTHYECKHE MeTOAbl B (oTobuosorun (co-
npezacenarenu: B.B. Tyuun, A.M. Ceprees).

Ha cbesze OyayT npezcrasienbl 0koj10 200 yCTHBIX ¥ CTEHJOBBIX
nokaanoB. Cpean y9acTHUKOB — 7 aKaIeMUKOB U 4JIeH-KOPPECTIOH-
nentoB PAH, 53 nokropa nHayk, 83 kanauaara Hayk, 50 aciupaHToB
u crynenToB. Cpean ydacTHUKOB — ydenbie u3 Mockbl, Husknero
Hosropona, ITymmuno, CapaTtoBa, Boponexa, Kpactnosipcka, Tomcka,
PoctoBa-na-/lony, Tymisi, Kuea u MuHncka.



Mpb1 ipuBetcTByeM Bac B [IymuHCKOM HaydYHOM TIEHTPE U Hajle-
eMcs, 9TO HayIHbIe IUCKYCCUU OKAXKYTCS TIJI0IOTBOPHBIMH, a Hedop-
MaJsibHOE O0IIEeH e OCTaBUT y BaC MPUSITHbIE BOCTIOMUHAHNS!

Ot umenn OprromMuTeTa Chesaa

[Tpesugent Poccuiickoro poTo6mnoornueckoro oomecTsa,
mpocdeccop A1O. Cemenon

Jlupexrop Uncturyra hyHmaMeHTaIbHBIX
npobem 6uosorun PAH, akagemMux B.A. IlTlyBajnos
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WuctutyT dhusnko-xummnaeckoit buosorm MTY — compezcenatenn
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WucruryT hyHgamenTanbubix mpobsem ouonornn PAH — conpesncenarennb

Cexperapu:
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Sunday, June 8
14 : 00 — 17 : 00 Registration at the “Pushchino” hotel
17 : 00 Opening Ceremony, Institute of Basic Biological Problems

Vladimir Shuvalov (Co-chairman)
Alexey Semenov (Co-chairman)

Special Lectures:

17:10 — 17 : 50 (40 min) John GOLBECK
(Pennsylvania State University, USA)
T1.1. The Role of the H-Bond to the A, Quinones in Photosystem I

17 : 50 — 18 : 30 (40 min) Viadimir A. SHUVALOV, Maria M. LEONOVA,
Ludmila G. VASILIEVA, Ravil A. KHATYPOV, Anatolii Ya. SHKUROPATOV and
Anton A. KHMELNITSKY (Institute of Basic Biological Problems, Russia)

T1.2. Primary Light-Energy Conversion in Tetrameric Chlorophyll Structure
of Photosystem II and Bacterial Reaction Centers

Welcome Party at the Institute of Basic Biological Problems



Monday, June 9
International Conference ‘Light Energy Conversion in Photosynthesis’
Session I: Primary Processes of Photosynthesis

Chairpersons: QrobComoboood
I 1 0 0000000o00mooo

9:00-9:30 (30 min) Alexey SEMENOV, lvan SHELAEV, Fedor GOSTEV, Mahir
MAMEDOV, Oleg SARKISOV, Victor NADTOCHENKO and Viadimir SHUVALOV

(Moscow State University, Russia)

T1.3. Femtosecond Primary Charge Separation in Photosystem I

9:30—10: 00 (30 min) Vyacheslav KLIMOV
(Institute of Basic Biological Problems, Russia)
T1.4. Possible Role of Bicarbonate in the Photosynthetic Water Oxidation

10: 00 — 10 : 30 (30 min) Mahir MAMEDOV
(Moscow State University, Russia)
T1.5. Electrogenic Reactions Involving Photosystem II Turnover

10:30 —10: 50 (20 min) Break

10:50 — 11 : 20 (30 min) [rina KLENINA, Aleksandr KUZMIN, Tatyana FUFINA
and Ivan PROSKURYAKOV

(Institute of Basic Biological Problems, Russia)

T1.6. Structural Changes Accompanying Electron Transfer from the Primary
to the Secondary Electron Acceptor of Bacterial Reaction Centers

11 :20 — 11 : 50 (30 min) Mikhail L. ANTONKINE, Melissa KOAY, Boris EPEL,
Christoph BREITENSTEIN, Oxana GOPTA, Eckhard BILL, Wolfgang GARTNER and
Wolfgang LUBITZ

(Max-Planck-Institut fiir Bioanorganische Chemie, Germany)

T1.7. Modeling Binding Sites of Iron-Sulfur Clusters in Photosystem I

11 : 50 — 12 : 20 (30 min) Andrey MOSKALENKO, Zoya Makhneva and Yuri
Erokhin

(Institute of Basic Biological Problems RAS, Russia)

T1.8. The Carotenoids of Sulfur Bacterium Capable to Produce Singlet
Oxygen under Light

12:30 - 14: 00 Lunch

Continuation of Session I



Parallel Meeting

Chairpersons: Qooooniooooooo
I 0 o o

14:00 — 14 : 30 (30 min) Anatoly SHKUROPATQV, Aleksei ZABELIN, Tatyana
FUFINA, Liudmila VASILIEVA, Margarita ZVEREVA, Valentina SHKUROPATOVA
and Vladimir SHUVALOV

(Institute of Basic Biological Problems, Russia)

T1.9. Purple Bacteria Reaction Centers with Modified Pigment and
Aminoacid Composition

14:30 —15: 00 (30 min) L.G. VASILIEVA, T.Y. FUFINA, R.A. KHATYPOV and
V.A. SHUVALOV

(Institute of Basic Biological Problems, Russia)

T1.10. Properties of U0000000I000000000I00C Mutant I(L177)H Reaction
Center

15:00 — 16 : 30 (30 min) Roman Y. PISHCHALNIKOV, Marc G. MULLER and
Alfred R. HOLZWARTH

(Moscow State University, Russia)

T1.11. Energy Transfer and the Primary Charge Separation in the Isolated
Reaction Center. Modelling of the Exciton Dynamics Based on the Pump-Probe
Spectroscopy.

16 :30 — 16 : 50 (20 min) Break

16 :50 — 17 : 10 (20 min) K.V. NEVEROQV, Yu.V. KOVALEV and
A.A. KRASNOVSKY
(AN. Bach Institute of Biochemistry, Moscow State University, Russia)
T1.12. On the Origin of two Chlorophyll Phosphorescence Bands in
Chloroplast Thylakoids

17:10-17:30 20min) N.E. BELYAEVA,A.A. BULYCHEYV, G.Yu. RIZNICHENKO
and A.B. RUBIN

(Moscow State University, Russia)

T1.13. PS II Model Application to Analyze Chl U Fluorescence OJIP Rise,
Monitored on!00000000000 Leaves after Ionophore Treatment

17:30 — 17 : 50 (20 min) Albert GUSKOV, Jan KERN, Matthias BROSER, Azad
GABDULKHAKOV, Athina ZOUNI and Wolfram SAENGER

(Freie Universitat Berlin, Germany)

T1.14. Lipids, Quinones and Channels — Current State of the Structural
Model of Cyanobacterial Photosystem II

17 :50 — 18 : 10 (20 min) Peter A. MAMONOV, Pavel M. KRASILNIKOV,
Peter P. KNOX and Andrew B. RUBIN
(Moscow State University, Russia)
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T1.15. Modelling of two Primary Quinone Conformations Influencing
Electron Transfer Rate within 0000000000000 RC.

Session I, Posters

P1.1. Azat GABDULKHAKOV, Albert GUSKOV, Matthias BROSER, Jan KERN,
Athina ZOUNI and Wolfram SAENGER
Tunnels in Cyanobacterial Photosystem II

P1.2. Anastasiya ZOBOVA, Alexandra TAISOVA, Nataly FEDOROVA, Eugeny
LUKASHEYV, Ludmila BARATOVA and Zoya FETISOVA

Optimal Interfacing of Subantennae as an Efficient Strategy for Light
Harvesting in Photosynthesis

P1.3. Gennady KOMISSAROV
About PS1 and PS2

P1.4. Maria M. LEONOVA, Lyudmila G. VASILIEVA, Ravil A. KHATYPOV, Anton
Yu. KHMELNITSKYI and Viadimir A. SHUVALOV

Properties of the Photosynthetic Reaction Centers of 000000000000
00000000000 with Amino Acid Substitutions of Axial Ligands to Mg of the
Monomer Bacteriochlorophylls

P1.5. Dmitrii MOISEEV
Multielectron Photosynthetic Water Oxidation to Ozone by Marine Red
Algae

P1.6. Grigory RUDANOV, Ludmila G. VASILYEVA and Andrei P. RAZJIVIN

High Excitonic Band of BChl Dimer in RCs from Wild Type 000000000000
00000000000 and from Mutant with Substitution of Isoleucine L177 by Histidine.
The Study by Means of High Order Derivative Spectroscopy

P1.7. Vasily KURASHOV, Sergey ZHARMUKHAMEDOV, Alexey SEMENOV,
Mahir MAMEDOV

Photovoltage Measurements of Manganese-Depleted/Reconstituted
Photosystem II Core Complexes Incorporated into Lipid Vesicles

P1.8. Vasily KURASHOV, Elena LOVYAGINA, Mahir MAMEDOV, Alexey
SEMENOV, II'ya IVANOV and Boris SEMIN

Electron Transfer via the Low-Affinity Mn-Binding Site in the Mn-Depleted
Photosystem II Core Complexes

P1.9. Sergey A. SILETSKY, Ilya BELEVICH, Audrius JASAITIS, Alexander
A. KONSTANTINOV, Mé&rten WIKSTROM, Tewfik SOULIMANE and Michael
1. VERKHOVSKY

Time-Resolved Study of 00, Cytochrome Oxidase from 0000000
AN
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P1.10. A.A. SOLOV’EV and YU. E. EROKHIN
Study of the Effect of Low pH Values on the Chromatophores, RC+LH1
Ensembles and LH2-Complexes Isolated from 0II00000000000I000000000000

P1.11. I. STEPANENKO, V. KOMPANETZ, S. CHEKALIN, A. MOSKALENKO
and A. RAZJIVIN

Two-Photon Fluorescence Excitation of Bacterial LH2 Complexes: the
Contribution of “Dark” Carotenoid States?

P1.12. Juri STOLOVITSKY
New View of the P680 — Oxygenic Photosynthesis Primary Donor as
Pheophytin Structure

P1.13. Viladimir SUKHOV, Vladimir VODENEEV and Vladimir OPRITOV
Elaboration and Analysis of a Mathematical Model of the Photosystem II in
the Higher Plants

P1.14. Tatiana Y. FUFINA, Lyudmila G. VASILIEVA, Ravil A. KHATYPOV and
Vladimir A. SHUVALOV

The Spectral and Photochemical Properties of H(L173)L+I(L177)H
Mutant Reaction Center of Purple Bacterium 0000000000000000000000

P1.15.N. 1. SHUTILOVA

The Deciphering of the Interconnection Between the Structure and
Photochemical Properties of the Oxygen-Evolving Complex of Plants (The Way
to a Nanotechnology)

P1.16. Andrei G. YAKOVLEV, Tatiana A. SHKUROPATOVA, Lydmila G.
VASILIEVA, Anatoli Ya. SHKUROPATOV and Viadimir A. SHUVALOV

Wave Packet Motions Coupled to Electron Transfer in Reaction Centers of]
8 o TR

P1.17. Jens NIKLAS, Boris EPEL, Mikhail L. ANTONKINE, Sebastian
SINNECKER, Maria-Eirini PANDELIA and Wolfgang LUBITZ

The Electron Acceptor Quinone A, of Photosystem I Investigated by Pulse
EPR and ENDOR Spectroscopy

P1.18. 'ya NAGOVITSYN, Galina CHUDINOVA, Vitaly KRASOVSKII, Dmitry
TSCHERBAKOV, Valery SAVRANSKY, Gennady IONOV, Nikolay SMIRNOV,
Gennady SINKO and Gennady KOMISSAROV

Optical and Photoelectrochemical Properties of Pigment System Modeling
Photosynthesis

19:00 - 20:00 Supper

20 : 00 Poster Discussion
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ITonenenbHuk, 9 MOHA
IMapajuienbHOE 3acenaHue

Cexkuus 6: CoBpeMeHHbIE ONTHYECKHE METO/IbI B (POTOOUOIOTHH
DiayopecueHTHbie 30H/1bI U (HOTOCEHCUOHIN3ATOPBI
IIpencenarens: JO000000OIOO0OCODOOOO

14:00 — 14 : 30 (30 mun.) Anexcanodp Cepzeesuu TATUKOJIOB

(Mucruryt 6uoxumudeckoii busuku M. H.M. Dmanysns PAH, Mocksa)

/16.1. IlouMeTHHOBBIE KPACHTEH KAaK CIEKTPAJIbHO-(DIyopecIieHTHbIE U KU-
HEeTHYECKHe 30H/IbI /151 OHOMAaKPOMOJIEKY.T

14 : 30 — 15 : 00 (30 mun.) Baxepuu B. TYYUH, nuna A. TEHUHA, Enena
C. TYUUHA, Anexceii H. BAILIKATOB, Ieopeuti B. CHMOHEHKO, Bepa H. ILIEPC-
THEBA, Hnvs B. APOCJABCKHH, Ipuzopuii 5. AJIBTIIIVIEP

(CapatoBckuii rocymapcTBeHHbIH yHUBEpcHuTeT, CapaToB)

/16.2. @ortoauHaMuyecKas i ceJeKkTuBHas poToTepMHUUecKas Tepanus yrpe-
BOIi ChI

15:00 — 15 : 20 (20 mun.) Hasex IPOHKUH, Anexcandp TATUKOJIOB

(Mucruryt buoxumudeckoii husuku um. H.M. dmmanyasst PAH, Mocksa)

/16.3. Be3bI3ayyarenbHblii NEPEHOC IHEPIUM B KOMILIEKCAX KapOOIMAHUHO-
BbIX Kpacurenaeii u JITHK

15:20 — 15 : 40 (20 mun.) Una HIAHOBA, llemp JIEBUH, Anexcandp TATH-
KOJIOB

(Mucruryr 6uonoruu passurust um. H.K. Kosbiiosa PAH, Mocksa)

/16.4. UccnenoBanne BHYTPEHHHX CPeJl OPraHM3Ma ¢ MOMOIIbIO (POTOXMMHU-
YeCKUX 30H/I0B

15 : 40 — 16 : 00 (20 mun.) Andpei TUXOMUPOB, Tamvana IIIMUTOJID,
Anexcanop IIOTAITEHKO
(Poccuiickuii rocyiapcTBEHHbBI MeIUIIUHCKUI yHUBepcuTeT, MockBa)

/16.5. Pe3onancuoe ceropaccesinne (PCP) arperaros kpacureseii: mepo-
nuanuH 540 (MII540)

16:00 — 16 : 20 (20 mun.) Exena B. MUTAYEBA, Anexcandp b. IPAB/[UH

(Caparosckuii [ocynapcrBennblii Yausepcutet, CapaToB)

/[6.6. BinsiHue WMMEDPCHOHHOTO MPOCBETIEHHS Ha aBTO(MIYOpeCIEeHIHIO
ckJiepb U000

16:20 — 16 : 40 (20 mun.) IlepepsiB

Hano6nodoToHHKa 1 MUKPOCKOTIHST

IIpencenarens: 00O00O0IOIO0O000
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16 : 40 — 17 : 00 (20 mun.) Tumovana 3/I0EHOBA, Jsenuna S/EJIbBENC,
Cepeeii IOPODEEB, Poman BACUJIBEB, Bradumup 3nomanos, Cepeeii JIEEB
(Mucturyt 6uoopranndeckoii xumn PAH, Mocksa)
/16.7. ®ayopecieHTHbIE KOMIUIEKChI HATIPABJIEHHOTO IeHCTBHS — KOHBIOTATHI
MOJIyIIPOBO/IHUKOBBIX HAHOKPHCTAJUIOB U IPOTUBOPAKOBBIX MHHU-AHTUTE

17 : 00 — 17 : 20 (20 mun.) leopeuu C. TEPEHTIOK, lapug) I. AKYYPHH,
Hpuna JI. MAKCUMOBA, Tnnuna H. MACJIAKOBA, Jleiina B. CYJIEIMAHO-
BA, Banepuii B. TYUYUH, bopuc H. XJIEBI[OB, Huxonaii I. XJIEBI[OB, Anexcandp
B. lIIAHTPOXA

(CaparoBckuii rocyapctBennbiii yanusepcuret, CapaToB)

/16.8. TIpumMeHeHne 30JI0ThIX HAHOYACTHIL /IS CEJIEKTHBHOM (poToTepMuUec-
KO Tepanuu 3JI0Ka4eCTBEHHbIX HOBOOOPA30BaHUi

17 : 20 — 17 : 40 (20 mun.) lapugp AKYYPUH, leopeuii AKYYPHH, Bopuc
BEKCJIEP, Hzopv KOJIBEHEB, Hpuna MAKCUMOBA, Baadumup MAKCHUMOB,
Hzopv METTIUH CKHM, Oxcana HAYMOBA, Anexcandp CKAIII[OB, Bopuc XJIEG-
1[OB, Huxonau XJIEBI[OB

(CaparoBckuii rocyapcTBeHHbIH yHuBepcuret, CapaTtos)

/16.9. [lerekTHpOBaHKe ILIA3MOHHO-PE30HAHCHBIX HAHOYACTHI] HU3KO-KOTe-
PEHTHBIM ¥ KOH(OKAJIbHBIM ONTHYECKUM TOMOTPacdOM JIJIsi TEXHOJIOTUH JIa3€PHO-
ro ¢oroTepmou3a

17 : 40 — 18 : 00 (20 mun.) Anna DRUZHKO, Nikolai BURYKIN, Dmitrij
STEPANCHIKOV, Elena KORCHEMSKAYA

(Institute of Theoretical and Experimental Biophysics RAS, Pushchino)

/16.10. Gelatin films based on bacteriorhodopsin and some its analogs and
their isotropic and anisotropic properties

18:00 — 19 : 00 CrengoBas ceccus 6
OO6cCysKIeHue CTeH 0B

C6.1. Omvea /IA9YK, Auna TKAYEHKO
JIIoMHHECI[EHTHBIE UCCIeI0BaHUs (PU3HKO-XUMHYECKHX CBOWCTB MOau(u-
HUPOBAHHBIX OMOMATPWUIL

C6.2. Hpuna JI. MAKCUMOBA, Huxuma M. PBICKUH, leopeuii C. TEPEH-
TIOK
Oc00€eHHOCTH UMMYHHOTO OTBETA IIPH JIa3€PHOM rHIePTEPMHUHU OILy X OJIei

C6.3. Andpeii I. MEJIbHUKOB
H3yueHne BHYTPHMOIEKYIISAPHOIM IHHAMHKH alb0OyMUHA METOIOM TPHUILIET-
TPHILIETHOTO IIEPEHOCa DHEPTUU MEK/y TIOMUHECIEHTHPIMU 30HIaMU

C6.4. Enena C. TYYHHA

DoronuHamMuyecKkoe BO3IEHCTBHE KPACHOTO CBETOAHOTHOTO H3JIYy4EHHS
(625 HM) Ha MUKPOOPTaHU3MBI KOKH YeIOBEKa

14



Tuesday, June 10
International Conference ‘Light Energy Conversion in Photosynthesis’
Session II: Biochemistry and Regulation of Photosynthesis

8:30-9:00 (30 min) A.B. RUBIN
(Moscow State University, Russia)
T2.1. Electron Transport in Photosynthesis and its Regulation

9:00 -9 :30 (30 min) [rina ELANSKAYA, Victoria TOPOROVA, Vera
GRIVENNIKOVA, Elena MURONETS, Lira DAVLETSHINA, Eugeny LUKASHEV
and Kirill TIMOFEEV

(Moscow State University, Russia)

72.2. Role of NAD(P)H:Quinone Oxidoreductase Encoded by DrgA
Gene in Regulation of Electron Transport in Thylakoid Membranes of the
Cyanobacterium 0000000000700 sp. PCC 6803

9:30 — 10 : 00 (30 min) Alexey FROLOV, Vasilii PTUSHENKO, Boris
TRUBITSIN and Alexander TIKHONOV

(Moscow State University, Russia)

T2.3. pH-Dependent Regulation of Electron Transport in Chloroplasts

10:00—10:30 (30 min) Alexander MALYAN

(Institute of Basic Biological Problems RAS, Russia)

T2.4. Properties and Functions of “Noncatalytic” Sites of Chloroplast ATP
Syntase

10:30-10: 50 (20 min) Break

10 : 50 — 11 : 20 (30 min) Alexander BULYCHEV and Natalia KRUPENINA

(Moscow State University, Russia)

T2.5. Spatial Patterns of Photosynthesis and Proton Transport in the
Excitable Plant Cell

11 : 20 — 11 : 50 (30 min) Lyudmila IGNATOVA, Natalia RUDENKO, Tatiana
FEDORCHUK and Boris IVANOV

(Institute of Basic Biological Problems RAS, Russia)

T72.6. Low Molecular Mass Carbonic Anhydrases Bound with Pigment-
Protein Photosystem Complexes of Higher Plants

11 : 50 — 12 : 20 (30 min) Tatiana SHUTOVA, Hella KENNEWEG, Joachim
BUCHTA, Julia NIKITINA, Vasily TERENTYEV, Sergey CHERNYSHOV, Bertil
ANDERSSON, Suleyman ALLAKHVERDIEV, Vyacheslav KLIMOV, Holger DAU,
Wolfgang JUNGE and Goran SAMUELSSON

(Umed University, Sweden)

72.7. The Photosystem II-Assosiate Cah3 in 000000000000 Enhances the
0, Evolution Rate by Proton Removal
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12:30-13:30 Lunch
Continuation of Session II

13:30 — 14 : 00 (30 min) Boris IVANOV, Maria MUBARAKSHINA and Sergey
KHOROBRYKH

(Institute of Basic Biological Problems RAS, Russia)

72.8. Interaction of Oxygen Pool with Plastoquinone Pool in Thylakoid
Membranes

14:00 — 14 :30 (30 min) Vera OPANASENKO and Lilia VASJUKHINA
(Institute of Basic Biological Problems RAS, Russia)
72.9. Regulation of Ammonium Uncoupling in Chloroplasts

14:30 - 15: 00 (30 min) Anatoly TSYGANKOV

(Institute of Basic Biological Problems RAS, Russia)

72.10. Hydrogen Photoproduction by Purple Bacteria. Problems and
Prospects

Poster Session 11
Chairpersons: 0 o o |
I 1 I O000ooooooo

P2.1. Elizaveta BASSARSKAYA, Olga AVERCHEVA, Yuliy BERKOVICH,
Tatiana ZHIGALOVA, Alexey EROKHIN and Svetlana SMOLYANINA

The Photochemical and Photophosphorylation Activity in Chloroplasts
from 000000001000000000 L. Plants Grown under Light-Emitting Diodes with
Different Lighting Levels

P2.2. Maksim BOLSHAKOV, Zoya MAKHNEVA and Andrey MOSKALENKO

Photooxidation of Bacteriochlorophyll Dimers of LH2 Complexes in the
Membranes of OI0IO000I000000 Depending on the Content and Composition
of Carotenoids

P23. Yu.V. BOLYCHEVTSEVA, I.V. TEREKHOVA, M. ROEGNER and N.V.
KARAPETYAN

Regulation of P700 Transients by the Level of NADP(H) in 00000000100
Cells

P2 4. Liudmila KABASHNIKOVA, Larisa ABRAMCHIK, Galina SAVCHENKO
and Nataliya PSHYBYTKO

Structure and Function of Chloroplast and Mitochondria of Barley
(0000000000000 L.) under Heat Shock

P2.5. LM. KARTASHOV and ENN. MUZAFAROV
Participation of Adenylate Kinase of the Chloroplasts in Regulation of
Energy Exchange
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P2.6. AN.KHUSNUTDINOVA, G.N.SHIRSHIKOVA, O.A.POSTNIKOVA,
H.A. BATYROVA, AAM. BOUTANAEYV and A.A. TSYGANKOV

Renaturation of Thermostable Hydrogenase HydSL Derived from the Purple
Sulfur Phototrophic Bacterium 00I000000100000000000000 Using Heterologously
Expressed Subunits

P2.7. M.A. KOZULEVA and Boris IVANOV
Relative Contributions of Ferredoxin and Membrane-Bound Carriers to
Oxygen Reduction

P2.8. Natalia KRUPENINA, Alexander BULYCHEV, Rob ROELFSEMA and
Ulrich SCHREIBER

Action Potential Affects the Photosynthetic Pattern of 00000 000000000
Cell

P2.9. llya V. KUVYKIN, Alexey V. VERSHUBSKIY, Vasiliy V. PTUSHENKO and
Alexander N. TIKHONOV

Effects of Oxygen on Light-Induced Redox Transients of P, and
Chlorophyll Fluorescence in C -Leaves

P2.10. Ilya V. KUVYKIN, Vasiliy V. PTUSHENKO, Ludmila V. OZEROVA,
Sergey Kiselev, Olga P. SAMOYLOVA and Alexander N. TIKHONOV

Effects of Pre-Illumination on Chlorophyll Fluorescence of 010000000II0N
Leaves

P2.11. Galina LYSENKO and Valentina GINS
Decrease of the Oxygen Reduction Rate in Winter Wheat Chloroplasts
during the Process of Hardening

P2.12. Galina LYSENKO
Simultaneous Photoreduction of Oxygen to Superoxide Anion-Radical and
Hydrogen Peroxide by Pea Chloroplasts

P2.13. Galina LYSENKO, Irina STRIZH
Oxygen as the Electron Acceptor in Wheat Chloroplasts under Drought
Stress

P2.14. Elena PAVLOVA and Alexander MASLOV
Comparison of Light Dependence of Nitrate Uptake in Free Living Green
Algae 000000000 and Symbiotic Green Algae (1000000

P2.15. Alexey PIGOLEV, Sergey ZHARMUKHAMEDOV and Vyacheslav
KLIMOV

Functional Characteristics of Photosystem II in the Dark Grown OO0
Mutant 00/000000000000000000000

P2.16. Marina PIKULENKO, Natalia KRUPENINA and Alexander BULYCHEV
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Visualization of Structural and Functional Heterogeneity in 0010000000
Chloroplast

P2.17. Olga V. POBEGUTS, Tatiana N. SMOLOVA and Vyacheslav V. KLIMOV

Protective Effect of Bicarbonate Against Extraction of the Extrinsic
Proteins of the Water-Oxidizing Complex from Photosystem II Membrane
Fragments

P2.18.  Oleksandr _POLISHCHUK, Nataliya TOPCHIY and Elena
ZOLOTAREVA

Influence of Heavy Metal Ions on Dark Relaxation Kinetics of Variable
Chlorophyll Fluorescence in Chloroplasts

P2.19. POSTNIKOVA O.A., KHUSNUTDINOVA A.N., SHIRSHIKOVA G.N.,
BATYROVA H.A., TSYGANKOV A.A. and BUTANAEV A.M.

Modification of the HydSL Hydrogenase from the Purple Sulphur
Phototrophic Bacterium O0I000000I00000000000000 by His-Tagging C-End of its
Small Subunit

P2.20. Valentina RASSADINA and 1lljia KORAN

Protochlorophyllide Resynthesis and Chlorophyllide Esterification in
Postetiolated Barley Leaves Treated with Carotenoid Biosynthesis Inhibitor
Norflurazon

P221. A K. ROMANOVA, V.A. MUDRIK, A.R. IGNAT’EV, N.S. NOVICHKOVA
and B.N. IVANOV

Chlorophyll U Fluorescence and some Biochemical Characteristics of Sugar
Beet Plant Leaves in Norm and Effects of Glucose Excess

P2.22. SHANDIEVA 1.O., SAVANINA Ya.V., PHATTAHOV S.G., LEBEDEVA
A.F, LOBAKOVA E.S. and BARSKII E.L.

Melafen as a Synthetic Growth Regulator: Effect on the Photosynthetic
Organisms

P2.23. Auna IIECTAK, Apmem HECOB, Amumpuii KHCEJEBCKHH, Buma-
i CAMYHJIOB

Perucrpanusi 06pa3oBaHust akTUBHBIX (HOPM KHCJIOPO/JA B KJIETKAX JHCTHEB
ropoxa ¢ ucnojb3oBaHueM 2’,7’-quxiaopdiyopecuuHananeraTa

P2.24. Alexei SOLOVCHENKO and Mark MERZLYAK
Pigments and Photoadaptation in the Nitrogen-Starved Microalga
I

P2.25. Irina STRIZH and Ksenija MUSHKINA
The Slow Kinetics of Chlorophyll Fluorescence Induction Reflects
Arabidopsis Floral Transition

P2.26. Olexandr SYVASH, Kateryna DOVBYSH, Stefan VASYLCHENKO,
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Nataliya TOPCHIY and Elena ZOLOTAREVA
Functional Characteristics of Photosynthetic Apparatus of Tree Plants in
Ontogenesis

P2.27. TEKUCHEVA D.N., LAURINAVICHENE T.V. and TSYGANKOV A.A.
Hydrogen Photoproduction by 00000000000 0000000000 B10 Using By-
Products of Starch-Containing Waste Fermentation

P2.28. Nataliya TOPCHIY, Oleksandr POLISHCHUK and Elena ZOLOTAREVA
The Effect of Heavy Metals on the Content of Q, Non-Reducing Photosystem
II Centers in Leaves and Chloroplasts of Higher Plants

P2.29. Elena YEROFEEVA, Maria NAUMOVA and Alexandra SELEZENEVA
Change of the Photosynthetic Pigment Content in the Birch Leaf Lamina
for Adaptation to Anthropogenic Load

P2.30. Elena ZOLOTAREVA, Viadimir PODORVANOV and Olexander POLISH-
CHUK
The Role of Bound Bicarbonate in Photosynthetic Proton Translocation

P2.31. Lilia VASJUKHINA and Vera OPANASENKO
Synergism in Action of Ammonium and Palmitic Acid in Uncoupling of
Chloroplast Thylakoids

P2.32. Onvea KOKIIIAPOBA
UsmeHeHus ypoBHs 0€JKOB (POTOCHHTE3a B IIMAHOOAKTEPHAIBHBIX MYTaH-
Tax MO KJIETOYHOMY /I€JIEHUIO

P2.33. Alexander PRONIN and Alexander MALYAN
Interaction of Pyrophosphate with Noncatalytic Nucleotide Binding Sites
of Chloroplast ATP Synthase

Bonfire Party
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Cpena, 11 uions

ITapaiensHoe 3acenaHue

Cekuus 5: DiyopecieHTHbIE OeIKH, OHOIIOMHHECIEHIIUS

Crpykrypa u pyHKimu (HryopecieHTHbIX U OHOJIOMUHECIIEHTHBIX OEJIKOB

IIpencenarenn: O100oooobooo
1 0 0 01000000000

9:00-9:40 (40 mun.) Cepeeti IYKbAHOB
(Mucruryt 6uoopranndeckoil xumun PAH, Mocksa)
/15.1. Dayopecuenrnpie 6€JIKU KaK HOBbIA 00beKT (hOTOOHOIOTHI

9:40 -10:10 (30 mun.) Hamanvss YTAPOBA

(MockoBckuii rocyrapcTBeHHbIl yHuBepcuTeT, MockBa)

J15.2. MexaHu3Mbl PeryJisiiiuu HBeTa OHOMIOMUHECIIEHIUH /11 Tonudepassl
CBETJISIKOB

10:10 — 10 : 40 (30 mun.) Koncmanmun JIVKbAHOB
(Mucturyt 6uoopranndeckoil xumun PAH, Mocksa)
/15.3. @oroaktuBupyemsbie (hIyopecueHTHbIE OelKH

Hepepwis 10 : 40 — 11 : 00

11:00 — 11 : 30 (30 mun.) Azexcandp CABUIIKUH, Onez CAPKHCOB, Anex-
candp HEMYXUH, beana TPUTOPEHKO, Kcenus BPABASL, Hean IIIEJIAEB, Anex-
canop PYCAHOB

(Mucruryr 6uoxumun PAH, Mocksa)

/15.4. @eMToCeKyHIHASI KHHETHKA TIEPBUYHBIX (POTOMPOIECCOB B Pa3ropaio-
memcs 6enke KFP

11:30 — 12 : 00 (30 mun.) Eezenuii BBICOIIKHHU, John LEE
(Mucruryr 6uodusuku CO PAH, KpacHosipek)
/15.5. Mexanuam Guomomutecuennuu Ca* -peryapyempix GoTonpoTenHoB

12:00 — 12 : 20 (20 mun.) Ceemuara MAPKOBA, Jlwomura BYPAKOBA, Ee-
eenuti BBICOIIKUH

(Mucruryr 6uodusuku CO PAH, KpacHospek)

/15.6. MHOorooGpa3sue 1ejleHTepasiH-3aBUCUMbIX OUOJIOMHHECIIEHTHBIX OeJI-
KOB

12:00 - 12: 35 (15 mun.) Muxaun KOKIIAPOB, H. YTAPOBA

(MockoBckuii rocyapcTBeHHbIN yHUBepcuTeT, MockBa)

/15.7. MyrautHbie ¢popmbl monudepassl CBETISKOB ¢ NOHI:KeHHoil pH-uyBc-
TBHTEJIBHOCTBIO CIIEKTPOB OMOIIOMUHECIEHIIUN
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O06en 13:00—14:00
IIponossKenne ceknuu 5
MoenpoBanne B CHCTEMaX JIOMHHECIIEHTHBIX 0eJIKOB

Ilpencenarenu: CooobCoooboooooog
I 1 0 ooooobbobobooooooo

14:30 — 15: 00 (30 mun.) Azexcandp HEMYXUH, b. TPUTOPEHKO, U. I10-
JIAKOB, K.EPABAA, A. FOYEHKOBA, A. CABUI[KHH

(MockoBckuii rocyrapcTBeHHbIN yHUBepcHuTeT, MockBa)

/15.8. MoaenupoBaHHie CTPOEHHUS, CIIEKTPOB U CBOMCTB (DJIyOpPECHEHTHbIX U
doropenentopubix 6€IK0B

15:00 — 15 : 20 (20 mun.) Peauxc TOMUJINUH, JI. AHTHITMHA, E. BbICOI[-
KU, C. OBYNHHUKOB

(Uucturyt dusukn CO PAH Kpacnospck)

/15.9. KBaHTOBO-XHMHYECKOe MOeJMpPOBaHHe npoiecca QiyopecieHnuu
KaJIbIHii-Pa3PsIKEHHOr0 00€eIMHa

15:20 — 15 : 40 (20 mun) Hadexcda KY/IPAIIIOBA, EHEMIIEBA, H. BEJIO-
I'YPOBA

(Mucruryt 6uodusuku CO PAH, KpacHospck)

/J15.10. Tpancdopmanus sHEPTUM B OMOJTIOMHHECIEHTHBIX PEAKIUAX

15 : 40 — 15 : 35 (15 mun.) Ueopv IIOJIAKOB, b. TPUTOPEHKO, A. MOC-
KOBCKHH, A HEMYXUH

(MockoBckuii rocyrapcTBeHHbIl yHuBepcuTeT, MockBa)

/15.11. MopeipoBaHue LUC-TPAHC H30MepH3anuN XpoModopa 3eJIeHOro
dayopecuenTHoro 6enka

15:55 —16: 10 (15 mun.) Examepuna XPAMEEBA, B. /[PYIIA, E. BPXKEIIL, /1.
JMUTPUEHKO, I1. BP’KEII[

(MockoBckuii rocyrapcTBeHHbIl yHUBepcuTeT, MockBa)

/15.12. Tloxyyenue mytantoB ¢ayopecuentnoro 6einka mRFP1 u pacuer ux
CTPYKTYP METOJJaMU MOJIEKYJISIPHOTO MOI€JTHPOBAHUS

IlepepsB 16 : 10 — 16 : 30
JlroMuHecHeHTHbIE GHOCEHCOPHbIE CHCTEMBI

Ilpencenarenu: ooootoomooooooo
I 1 0 0DoDoooooooooo

16:30 — 17 : 00 (30 mun.) [numpui 4Y/IAKOB, /I. IIEPEO
(Uucturyt 6uooprannyeckoit xumun PAH, Mocksa)
/[5.13. HoBble kpacHble U ajbHe-KpacHble (iryopecienTHbie GelKku
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17:00 — 17 : 30 (30 mun.) Bcesorod BEJIOYCOB

(Mucruryt 6uoopranndeckoil xumuu PAH, Mocksa)

/[5.14. Tlepokcua BOAOPOa KaK BTOPHYHBII MeCCEHIKep: HCCIe0BaHue C
MOMOIIBIO TEHETHYECKH KOAUPYeMOro (hJyopeCieHTHOrO HHINKATOpa

17 :30 — 17 : 50 (20 mun.) Examepuna CIOBOXKAHUHA, H. KO3JIOBA, JI.
KACBKO

(THY «Mucturyr 6uodusuku u kaerouHoil unxenepun HAH Benapycu»,
Munck)

/J5.15. JlioMuHecueHIus aMHHOTHYECKOH sKuaKoctd. /luarHocruyeckoe
3HaYeHHe

17:50 — 18 : 10 (20 mun. ) Jrodmura DPAHK, B. FOPHCOBA

(Mucruryt 6uodusuku CO PAH, KpacHospck)

/15.16. IleenTepasun-3aBucCUMbIE OEIKH 1151 OHOJIOMUHECIEHTHOTO MUKPO-
anasuza [0I00000

18:10 — 19 : 00 CrenzoBasg ceccus 5

C5.1. Amumpui POILYIIKUH, M. MYPHHA
H3yuenne KBaHTOBOMEXaHHMYECKUMU MeTOJaMu 00pa3oBanus xpomodopa B
3eJIeHOM (PIIyOpeCeHTHOM GeKe

C5.2. Jaiican APCIAHBAEBA, H. MEEPOBHY, A. CABHIIKHH

IMosyuenne onyxosieBoii KieTounoii Mmesanomsl Junud (01000, ctabuibHO
aKcnpeccupylomeii kpacuoiii ¢uyopecuentnsiii 6eaoxk TurboRFP B ycioBusix
0

C5.3. Hadexcda BEJIOI'YPOBA, H. KY/[PAIIIEBA, P. AIMEBA
IKcrnepuMeHTaIbHasl MPOBEpPKa TUIMOTE3bl 00 aKTMBHOCTH BBICHIMX 3JIEKT-
POHHO-BO30Y>K/I€HHbIX COCTOSHUI B GHOTIOMUHECHEHIIMY KMIIEYHOTIOJIOCTHBIX

C5.4. Anexceir BOIZTAHOB, Anexcandp MUIIIUH, Koncmanwmun JIYKbSHOB
OxuciuTenbHast POTOKOHBEPCUS 3€TEHOTO (PIIyOPECIEHTHOTO OesKka

C5.5. Anexcandp MUIITHH, @edop CYBAX, Braoucrae BEPXYIIIA, Koncman-
mun JIYKbAHOB

Mepsoiit Bapuant GFP meayss1 O0000000I0000000 ¢ nukom amuccun ¢oyo-
pecCiieHIIUM B KPACHOM 006J1aCTH CIEKTPa

C5.6. Anexcandp PYCAHOB, Tamvana UBAIIIMHA, Anexcandp CABHIIKHUH
Poun 178 nosno:xenus B popmupoBanuu xpomopopa KFP

C5.7. Hamanus CAOPOHOBA, Bcesonod BEJIOYCOB
Co3znaHue reHeTHYeCKH KOAupyeMoro (hiyopecueHTHOrO MHAMKATOpa IS
BHYTPHUKJIETOYHOMN /IETEKIIMH OKCH/Ia a30Ta
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C5.8. Jluusroanv WKAH, Hadexcoa I'YPCKAA, Exena KOITAHIIEBA, Kouc-
manmun JIVKbAHOB

O6paTumMo (POTOKOHBEPTHPYEMBbIii MOHOMEPHBIi KpacHbIii (hiryopecienTHbI
6esiok

C5.9. I0.A. MO/IECTOBA, I'1O. IOMAKHUHA, H.H. YTAPOBA
Pous ocratkoB nucrenHa momudepasnl ceeraskos [IOI00000000 B GpyHKIu-
onupoBanuu ¢pepmMenTa

Vo 19: 00 — 20 : 00
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Cpena, 11 uions

IlapasienpHOe 3acenanue

Cexkuus 4: @oroaunamuyeckas tepanusi, porodpusuka u Gporoxumus 61o-
MOJIEKYT

IIpencenarens: O0000000I00000C000I000000000

14:30 —14:50 (20 mun.) Badum PEIIIETOB, Tamvsna 30OPUHA, Hean XJ1Y-
JIEEB, Muxaun APTEMBEB, Baadumup 3OPUH

(benopyccxkuii rocyrapersennblii ynusepeuret, Munck)

/l4.1. Ananu3 npoueccoB pacnpeesenusi (hayopecuupyolHX MoJIynpOBO/I-
HHKOBBIX HAHOKPHCTAJJIOB B KPOBH YeJIOBEKa

14:50 — 15 : 05 (15 mun.) Oavea /. BEKACOBA

(Mucruryt 6uoxumun PAH, Mocksa)

/14.2. Hanovyacrunpt 000 u 00, nosyyeHHble B BOAHOM pactBope [J-ukoa-
PHUTPHHA: oNTHYeCKHEe, HOTOXHMUYECKHE CBOWCTBA, NEPCIEKTHBBI IPUMEHEHHS

15:05 — 15 : 20 (15 mun.) Buonema IIYPIIXBAHUJI3E, Anexcandp PAJTAEB,
Eseenuit CTPAHA/IKO

(ITommxmmamka Ne84 IO3A0, Mocksa)

/4.3 AMOynaropHast GOTOAMHAMUYECKAS TEPANNS PAKa KOKH € XJIOPHHOBBI-
MH IPOU3BOTHBIMU

15 : 20 — 15 : 35 (15 mun.) Mapuna ITHPMAHOBA, Enena 3ATAHHOBA,
Upuna BAJIAJIAEBA, Mapuna CHPOTKHUHA, Auna OPJIOBA, Muxaun KAEIITHUH

(Hmxeropozckast rocyzapcTBeHHas MeiuIMHCKast akagemust, Hsknuit Hos-
TOpOJT)

/14.4. @oToceHcnOUIM3aTOPhI KAK Oy X0JIEBble MAPKEPBI /Il BUSYAIN3a[UH
9KCIEPUMEHTAIbHBIX HOBOOOpa3oBanuii MetooM auddysuonnoii gpiyopecuen-
THO# ToMorpaduu

15:35 — 15 : 50 (15 mun.) Jvumpuii C. KOYETKOB, C.J. COCHOBCKHH,
B.I1.30OPHUH, J.HBEOJIOTHHA

(Benopycckuii rocyiapcTBeHHbIN yHUBEpCUTET, MUHCK)

/14.5. DotouHayuupoBanHoe TyuieHue (hayopecieHIInd JTUITOCOMAIbHBIX
¢dopm noppUpHHOB B JHMIUIHBIX BE3UKYJIaX U €ro UCIOJb30BaHHE NPU aHAJIU3e
¢dapMaKOKUHETHKH

15:50 — 16 : 05 (15 mun.) Mapuna HAKBACHUHA, Onecs JIUTOXOBA, Ma-
pust TPYBUIIBIHA, Jhioomuna Ilonosa, Barepuii APTIOXOB

(Boponesxckunii rocyapCcTBEHHBIH yHIBEpCUTET, Boponex)

/14.6. YD-cBeT u akTHBHBbIE (POPMBI KUCIOPO/Ia KAK MOAYISATOPBI CTPYKTYP-
HO-(DYHKIIHOHATILHOTO COCTOSTHUS TUM(OIUTOB YeI0BeKa
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16 : 05 — 16 : 20 (15 mun.) Cepeeii K. [TMPYTHH, B.b. TYPOBEIIKHH,
10.5. KY/IPAIIIOB

(UTSb PAH, [lymwuno)

/l4.7. Bavsinie HOHOB BOAOPO/a Ha (POTOUYBCTBUTEILHOCTh MEMOPAH TI€pH-
TOHeaJbHbIX MaKpo(haros

IepepwiB 16 : 20 — 16 : 40
IIponomxenune cexum 4
IIpencenaresn: l0ndooooog

16 : 40 — 16 : 55 (15 mun.) Oavea B. HEBPOBA, IOBAHOB A.B., KOMUC-
CAPOBTLI.

(Uucturyt xummueckoit pusznkn PAH, Mocksa)

/14.8. Motopasnokenue mepoKcHaa BOAOPOIA XJIOPOPHIIOM U METAJLIO-
KOMILIeKCaMu HOp(pUPHHOB

16 : 55 — 17 : 10 (15 mun. ) Azexcandp IOHIIOB, Buxmopus JIAITHHA

(Uucturyt 6uoxummudeckoit pusuku PAH, Mocksa)

/14.9. ddpdext YD-unayuupoanHoii ¢oromerpaganuy Ha aHTHOKCHIAHT-
HbI€ CBOICTBA MEJIAHUHOB

17:10-17:25 (15 mun) fOnus JI. BEYTOMOBA, T.A. TEJIETHHA, M II. KO-
JIECHUKOB, A.B. YMPUXHHA, E.A.CBUPH/IOB, M.C. KPUIIKHH

(Uucturyt 6uoxumun PAH, Mocksa)

/14.10. ®otoxumus ¢omeBoit KHCIOTHI U ee KohepMEHTHbIX PopMm

17 : 25 — 17 : 40 (15 mun.) Taucus A. TEJETHHA, M.II. KOJIECHUKOB,
M.C. KPHUIIKHH

(Mucruryt 6uoxumun PAH, Mocksa)

/15.11. Moroxumuyeckne Monenu npeaduonorunueckoro docdopuinpona-
HUA

Yoxkuu 19 : 00 — 20 : 00
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Yersepr, 12 uioHs
IapannensHoe 3acenanue
Cexnus 3: Moropenenius

9:30-10:10 (40 mun.) Orvza CMUTHEHKO, U.B. IIIEJIAEB, ®.E.TOCTEB,
T.5. ®EJIBJIMAH, B.A HAITOYEHKO. O.M. CAPKUCOB, M.A. OCTPOBCKHH

(Mucruryt 6uoxumuyeckoii pusukun PAH, Mocksa)

/13.1. MemMTOCEKyHIHASI IUHAMAKA TEPBUYHOI (POTOpPEAKIHU POTONCHHA B
3aBHCHUMOCTH OT JIJIMHBI BOJIHBI BO30Y3KAeHUs B Auanasone 500—560 um

10:10 — 10 : 50 (40 mun.) Tamvsna b. OEJID/IMAH

(Uucturyt 6uoxummudeckoit pusuku PAH, Mocksa)

/[3.2. OcoGenHoctu (hoTonpeBpaleHns poJoNCHHa HA PAaHHUX cranusX ¢o-
TOJIHM3a

10:50 — 11 : 30 (40 mun.) Jon HUGHES

(Justus Liebig University Giessen, Germany)

/13.3. The structure of a complete phytochrome sensory module in the Pr
ground state

Iepepsi 11 : 30 — 11 : 50

11 :50 — 12 : 30 (40 mun.) Jhodmuna B. IYEOBCKAA, 1. BOJIOTOBCKHUH

(Uucturyt 6unopusnku 1 kiaerounoi nmkenepun HAH Benapycu, Munck)

/13.4. lluxkanyeckuii ryanosut-3’,5’-Monodocdar — KI04YeBoii dIeMeHT CBe-
TOBOT'O U (PpUTOTOPMOHAIBPHOTO CUTHAJIBHOTO KPOCCTOKA B PACTEHHSAX

12:30 — 13 : 00 (30 mun.) /Imumpuii A. 10CH
(Uucruryt dusunonorun pacrenunii PAH, Mocksa)
/[3.5. CurnajbHble CHCTEMbI IIAaHOOAKTEPHI

13 : 00 — 13 : 30 (30 mun.) M.I. PAXUMBEP/IUEBA, U.B. EJTAHCKAA,
H.B. KAPAIIETAH

(Mucruryr 6uoxumun PAH, Mocksa)

/13.8. Dorozamura y npaHoOakTepuil: KcaHTO(MWLI-GEIKOBBIA KOMILIEKC
kak GoTopenenTop u MEAUATOP AUCCHIIALIUE U30ITOYHON SHEPTHH

O6en14:00-15:00

15:00 — 15 : 40 (40 mun.) Muxaun C. KPHUIIKHUH

(Mucturyr 6uoxumun PAH, Poccust)

/13.6. @oroxumusi KOHepMEHTOB U IPOGIIEMaA IBOJIOLHOHHOTO 0T60pa HoTo-
CEHCOPHBIX XPOMO(DOPOB B GelKax

15 : 40 — 16 : 20 (40 mun.) Tamvsna /IOMPAYEBA, ILME SCHLICHTING,
5. T'PUTOPEHKO, A. HEMYXUH
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(Max Planck Institute for Medical Research, Heidelberg, Germany)
/13.7. @otoxumust GIaBUHOB B PELENTOPAX FOIyGOro CBeTa

Iepepsnis 16 : 20— 16 : 40
16 : 40 CrenmoBas ceccus 3
OO6cysKIeHne CTEH0BbIX COOONIEHUIt

17 : 00 — 17 : 10 Mapus XPEHOBA, Anacmacus BOYEHKOBA, Anexcanop
T'PAHOBCKHMU, Cepzeii KOHOXOB, benna TPUTOPEHKO, Anexcandp HEMY-
XUH

C3.1. MogeaupoBaHue CTPYKTYPbI M CIIEKTPOB 0ATOPO/ONCHHA — TIEPBUYHO-
ro MHTEPMEIUATA B I[UKJIE 3PUTEIbHON pereniun

17 : 10 — 17 : 20 lapu¢p AKYYPHH, Baadumup MAKCHUMOB, Oxcana HA-
YMOBA

C3.2. OnpeneneHue peTHHAIBHOH OCTPOTHI 3PEHUS YeJIOBEKA U HU3KO-KOTe-
peHTHast onTuyeckas Tomorpadusi (poBeasbHOI MPOCTPAHCTBEHHON OPraHUu3aIuK
(oTopenenTopHpIX KIETOK

17 :20 — 17 : 30 [ryna A. KRYVULIA, Elena M. KABACHEVSKAYA, Georgy V.
LIAKHNOVICH, Igor D. VOLOTOVSKI

C3.3. Photoregulation of the expression of phospholipase D gene in oat
seedlings

17 : 30 — 17 : 40 Banepuii 10. JIOBUMOB, B.J[. KPECJIABCKHH

C3.4. Boamo:kHas poib (PUTOXPOMA B PEryJsiiud YPOBHS NEPEKUCH BOIO-
Po/ila ¥ AaHTHOKCH/IAHTHOTO MOTEHI[HAJIA JIUCTHEB ITHOJUPOBAHHBIX MPOPOCTKOB
MIIEHUIIBI

17 : 40 — 17 : 50 B.H. [IOIIOB, A.T. EIIPUHIIEB, /Imumpuiit PE/IOPUH,
H.A. KAPIIEYEHKO

C3.5. Posb GpUTOXPOMHOIT U KPUIITOXPOMHOI CHCTEM B PETYJISIIIUA ATUBHOCTU
CYKIUHAT/IETH/[POTEHA3bI B JIUCThAX KYKYPY3bl

17:50 — 18 : 00 lanuna B. KOYETOBA, C.B. KOHCTAHTHUHOBA, Y.b. GAIII-
TAHOB

C3.6. IByXKOMIIOHEHTHasI cucTeMa (DPUTOXPOMHOI PEryJIsIUH yCThHYHbBIX
JIBHKEHUI

18: 00 — 18 : 10 Japuca A. KOIIIIEJIb, E.A. OPEXOBA, B.A. CHHEII[EKOB

C3.7. Biusinue Hecnenuduueckux MHruOUTOPoB nporenn ¢gocdaras Ha co-
crosuue myyioB puroxpoma [ B kopusax kykypyasr D000 L.

Yokun 19 : 00 — 20 : 00

Konnepr 20 : 00
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Yersepr, 12 uioHs
ITapaiensHoe 3acenaHue

Cekuus 4: @orogunamuyeckas repamusi, porodpusuka u doroxumus 6uo-
mozeky (IIpomomxenue)

MonekyJisipHble M€XaHU3MBI efiCTBUSI ONTHYECKOTO H3IyYeHHs
IIpencenarenn: OIoooboobooooo

9:00 —9:30 (30 mun.) Anexcanop A. KPACHOBCKHH

(Mucturyr 6uoxumrn PAH, MockBsa)

/l4.12. @oroxuMuvecKas akTHBHOCTb KHCJIOPO/Ia IIPHU €T0 MPSIMOM JIa3€PHOM
BO30Y:K/IeHHH B OPraHUYECKHX M BOJAHBIX cpenax. Ilpumenenue k anamuzy UK
nosuoc norsomenus O,

9:30-10:00 (30 mun.) Anamonuit H. OCUIIOB, I.O. CTEIIAHOB, I0.A. BJIA-
JIUMHUPOB

(Poccuiickuii rocyiapcTBEHHbBINM MeUIIUHCKUI yHUBEpcuTeT, MockBa)

/14.13. @oToxuMHYeCKUe CBOICTBA HUTPO3WIbHBIX KOMILUIEKCOB reMOIpOoTe-
HHOB

10:00 — 10 : 30 (30 mun.) bopuc M. JDKATAPOB, C. B. JIEHEIIIKEBUY
(Uucruryr dusukun HAH Benapycn, Munck)
/l4.14. @oroauccouuanus KOMIUIEKCOB reMOIJI00MHA i MUOTJIOOHHA C MAJIbI-
mu yurangamu O, CO, NO

10:30 — 11 : 00 (30 mun.) FOpuit A. BJIA/IUMHPOB

(MockoBckuii rocyapcTBeHHbIN yHUBepcHuTeT, MockBa)

/15.15. Buoctumyampyiouee IeiicTBHe Ja3epHOro H3IydYyeHHus: (POoTOXHMMHU-
yeckue peakiuu wim pororepmuyeckuii apdexr?

11:00 — 11 : 30 (30 mun.) Anopeii @. MUPOHOB

(MockoBckad rocyziapcTBeHHas akajeMus TOHKOW XMMUYECKON TEeXHOJIOTUH,
Mocksa)

/l4.16. Cunte3 u cieKTpajJbHble CBOICTBA CYNPAaMOJIEKYISPHBIX CTPYKTYP Ha
OCHOBeE NIPHPOTHBIX TOPGHUPUHOB

Iepepois 11 : 30— 11 : 50
IIpencenarens: O1000oboboooooo

11 : 50 — 12 : 20 (30 mun.) Bradumup MAXKYJIb, Examepuna SAHIIEBA,
Anexcandp TUMOIIIEHKO, Unecca TAJIELL, Tamvana YEPHOBEI]

(Mucruryt 6uodusuku u kaerounoit uuxkenepun HAH Benapycu, Mutck)

/14.17. TpunrodanoBas docdopecieHns JeKTHHOB IPH KOMHATHOI TeMIIe-
parype
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12: 20 - 12 : 35 (15 mun.) Azexcanop HOTAIIEHKO, Exena KOJKHHOBA,
Tamvsna IIMUTOJID, Anopeii THXOMHPOB, Muxaur MAJIAXOB

(Poccwuiicknii TocyapCcTBEHHBIN MeIUITNHCKUH yHUBepcuTeT, MockBa)

/l4.18. Arperanus mepoiuanuna 540 (MII540) npuBoaUT K MOBbIIEHUIO (o-
TOJIAGUIBHOCTH KPacUTENsT

12:35-12:50 (15 mun.) Hamanvsa bPAHIIEBA, Hpuna COKOJIOBA, Anmo-
nuna [[DIPEHKAITIOBA, Baadumup XHJIA, Ana TAPA3/]

(Tomcxwmii rocyrapcTBeHHbIH yHusepceutet, ToMck)

/14.19. CBoWCTBa TPUILIETHBIX COCTOSIHUI HOBBIX CEHCHOWIM3ATOPOB HA OC-
HOBE KyMapHuHOB

12 : 50 — 13 : 05 (15 mun.) Mapuna 0. JOTUHOBA, B.9. 3ATH/IY/IJIVH,
E.B. POCTOBIIEBA, T.b. ®EJIB/IMAH, B.3. TAIIIEHKO, A.b. PYBHH, M.A. OC-
TPOBCKUHU

(Uucturyt 6uoxummudeckoit pusuku PAH, Mocksa)

/14.20. TIoTHOCTBIO-TPAHC PETHHAJD U MPOYKTHI €0 NpeBpanieHus kak ¢o-
TOCEHCHOWIN3aTOPbl B MEXaHU3ME NOBPE;KAIONIETO NEHCTBHS CBETa Ha MOJIEKY-
JIy 3PUTEJIbHOTO NUIMEHTA POAONCHHA B (DOTOPEIENTOPHON MEMOpPaHe 3PHUTEIIb-
HOI KJIETKU

13:05 — 13 : 20 (15 mun.) Anexcandp BOPOBEH, ITasen BOPOBEH
(Mucruryr 6uodusuku u kaerounoit umxkenepun HAH Benapycu, Munck)
/14.21. @oropazpyuienue ¢hoaaTos

O6en 14:00— 15:00

Cekuus 4: @oropgunamuyeckas repamusi, porodpusuka u poroxumus 6uo-
mozeky (IIpomomxenue)

Kierounbie MeXaHU3MBbI ﬂeﬁCTBI/Iﬂ BUIHUMOIO U YO HU3JYyUYE€HUA U CI)OTOI[I/IHa-
MHYECKasd TeEpanusa

IIpencenaren: OiOIooOooooog

15:30 — 15 : 50 (20 mun.) Eszenuii @. CTPAHA/IKO

(DI'Y “TocynapcTBeHHBII HAYUHBIH TIEHTP Ja3epHOil Meautuib”, MockBa)

/14.22. OnTumusanus napaMmeTpoB (POTOAUHAMHYECKOIT TEPAUH 3I0KaYeCT-
BEHHDIX ONMyX0Jeii ¢ (OTOCEHCHOMTM3ATOPAMH IIEPBOTO H BTOPOTO NOKOJIEHHS

15:50 — 16 : 10 (20 mun.) Barepuii APTIOXOB, Mapuna HAKBACHHA, One-
ca JIWJIOXOBA, Mapus TPYBUI[BIHA

(Boponexckuii rocy1apcTBeHHbIN YHUBEpPCUTET, BopoHex)

/14.23. UccnepoBaHue MeXaHU3MOB anonTo3a JuMQOIUTOB YeJ0oBeKa, HHIY-
nupoBannoro YM-cserom

16:10 — 16 : 30 (20 mun.) Awia KATOBA, Jioomuna KO3bIPb, laruna MAH-
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CYPOBA, 30sa MOIIIHUHA, Ienuit IOHOMAPEB, Anexcandp IIOTAIIEHKO
(Poccuiickuii locynapcrBennbrit Meguiunckuii Yausepcutet, Mocksa)
/14.24. TIpoayktsl poTookucienus GoroceHcuOuIm3aTopos 001a1ai0T CyI-

peccopHbIM feiictBueM Ha T-kietounsrii uMmmyHHbIi oTBeT L0100

16 : 30 — 16 : 50 (20 mun.) Anamonuii Y3/JEHCKHH

(1Oxub1i1 henepanpuplil yaBepcuTeT, PocToB-Ha-/{oHy)

/14.25. @oTtonuHaMuyecKoe MOBpesK/IeHe HEHPOHOB U ITIHAJBHBIX KIETOK:
CHUTHAJIbHbI€ MEXaHU3MBbI

16 : 50 — 17 : 10 (20 mun.) Cmanucras 3AXAPOB, Huxonraii TOHYAPOB,
Anexcandp AJIEXUH, Cepeeii KAITAJIAIT

(Dusnuecknit mactutyT PAH, Mocksa)

/14.26. DoTopelenTopHbie CBOWCTBA MOJEKYJISPHOrO KHUCIOPO/Ia, PACTBO-
PEHHOTO B IIa3Me KPOBH

17 : 30 CrenzmoBas ceccus 4

C4.1. leopeuti AKYYPUH, lapugp AKYYPUH, Upuna MAKCUMOBA, leopeuii
CEJIUBEPCTOB, Ieopezuii TEPEHTIOK, bopuc XJIEBI[OB, Huxonau XJIEBI[OB,
Banepuu TY4YUH

NudpaxpacHsiii 1a3epHsiii poTorepmMoans 1 GpoToguHAMUYECKass HHAKTHBA-
UM KJIETOK P B3aUMO/IeiicTBUY U3JIyyeHusi ¢ oToceHCHOuIm3aTopamMu u ias-
MOHHO-P€e30HAaHCHBIMH HAHOYACTHI[AMH

C4.2. Jlwomuna bYHEITUHA, Auna OPJIOBA, Ceemnana EPMOJIBEBA, Enena
3ATAHHOBA

HUccrenoBanne HAKOIIEHHS 3-aJK HHAYIIMPOBAHHBIX SHIOT€HHbIX TOPdupH-
HOB GakTepuaibubiMu KaeTkamu 1000000

C4.3. Upuna BACUJIEBIUY, Enena IOBAHOK, Cepeei IMHYYK
BimsiHue MOHOB >KeJjie3a Ha COCTOSIHHE MUTOXOH/IpHiA pu (hOTOAMHAMUYEC-
KOM /IefICTBUM 9HIOT€HHbIX TOP(HUPUHOB

C44. CM.ZIYbOBA, B.I. APTIOXOB, O.B. [IYTUHIIEBA
Bausnue Y®-06ayuenus na sxcnpeccuio LFA-1 mosaekyn T-1mumbouuramu
KPOBU JIOHOPOB

C4.5. E.A. KAJIAEBA, O. B. IIYTUHIIEBA, B. I. APTIOXOB
Du3UKO-XUMHYECKUE CBOHCTBA OKCUI€MOIJI00UHA YeaoBeKa, MOAU(pUIUPO-
BaHHOTO BO3/I€iCTBHEM NPENapaToB — JIOHOPOB OKcHIa a30Ta U YD -usayyeHust

C4.6. Oxcana M. KOOKOKHHA, T. A. KOBAJIEBA, M. I. XOJIXIBKA
HUccnenoBanne akTUBHOTO EHTPA HEKOTOPBIX TH/IPOJIa3 B IPUCYTCTBUH Po-
TOCEHCHOUIM3ATOPA — METHIIEHOBOTO rOy00ro

C4.7. Koncmanmun B. IASHEB
YeToiuuBOCTD KIETOK KPOBH K (hOTOAHHAMUYECKOMY BO3/IEHCTBHIO KaK BO3-
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MOKHBII KPUTEePHil OKHCIUTEIbHOTO cTpecca

C4.8. Anopei IOBAHOB, Anamonui Y3/IEH CKHUU
Heiiporpoduueckass Moayisiius (HOTOIUHAMHYECKOTO MOBPEKACHUS Heili-
POHOB M IJIMAJIBHBIX KJIETOK

C4.9. Enena JIOBAHOK, Hamanus IIIYKAHOBA, Hpuna BACUJIEBUY

Biusinue riyratuona Ha dorocencubmwmsupyempie AJIK-unayuupoBanusi-
Mu nopdUPUHAME OBPEK/IAEHUS IIA3MATHYECKUX MeMOpaH JuMQpOUIHBbIX Kie-
TOK

C4.10. FOaua JIBICEHKO, Banepuii APTIOXOB, Bepa BUPIOTHHA, Tamvsna
IIIBBIPEBA

DoToceHCHOUIM3NPOBAHHbIE METHIEHOBBIM TOJIyObIM MOAUpUKaIMH OHO-
MaKPOMOJIEKYJI HEKOTOPBIX KJIETOK KPOBH M aCIIUTHOI KapIIMHOMbI JPJUxa B ycC-
JIOBUSIX Pa3JIMYHOTO MUKPOOKPY:KEHUsI

C4.11. Amuna ITAIIIKOBCKAZ, Enena KOTOBA, Bradumup MAH3JIHIII,
FOpuit AHTOHEHKO

DoT0CEHCHOUIN3UPOBAHHOE IOBPEKAEHHE HOHHBIX KaHAJIOB IPaMUIHIMHA
A B GUCI0HHOI JTMIIUHOI MeMOpaHe B IPUCYTCTBMH KAaTHOHHBIX MeTajLIo(pTaio-
IUaHUHOB: POJIb CBSA3bIBAHUSA (POTOCEHCHOMIM3AaTOPa C MEMOPAHOI

C4.12. Cepeeu INHYYK, Anexcandp B OPOBEN
Dorocencubunaupyemoe noppuprUHAMU NOJABIEHHE NPOPACTAHUS TPUO-
HBIX CIIOP

C4.13. O.B. IYTUHIIEBA, B.I. APTIOXOB, B.A. BJOBHUHA, U.A. KOJITA-
KOB

¥Yposens skcnpeccun CDS8 penenropoB Ha mnoBepxHocTd T-mumponuTon
KPOBH YeJ0BeKa, HHAYIHpoBanHoi YD-usnydenuem

C4.14. Hamawws POMAHEHKO, Anamonuti Y3/IEHCKHH
IIpoTuBoanonro3Hoe neiictBue riayramara npu (hOTOAMHAMHUYECKOM MOB-
PEKI€HHH ITHAJIBHBIX KIETOK

C4.15. Tpuzopuii ®EJOPEHKO, Anamonuii Y3/TEHCKHUH
JluHaMuKa yabTPpacTPYKTyPHBIX H3MEHEHHI B MEXaHOPELENTOPHOM Helipone
paka, BbI3BaHHBIX (POTOMHAMHYECKHM BO3/[€HICTBHEM

C4.16. Auna INYMAPUHA, Hamanvss BEJJTEHUKHUHA, Mapuna CTPAXOBC-
KAA, Ipuzopuii @PAUKHH

DoronuHaMuyecKass HHAKTHBANUS JAPOIKIKEBBIX KIETOK C yYaCTHEM JHIO-
TEHHbIX M 9K30T€HHBIX CEHCHUOMIM3AaTOPOB

Vaxun 19 : 00 — 20 : 00

Konnepr 20 : 00
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IIaranna, 13 uonsa

Cekuus 6: CoBpemennsie ontuyeckre Metoasl B poroduosornu (Ipoxon-
JKeHue)

IIpencenarenn: [1000/000000000I00000000000
1 0 0 0000000000 00000000010000000

9:00-9:20 (20 mun.) Ozez M. CAPKUCOB
(Uucruryt xumuueckoit ¢pusnkun PAH, Mocksa)
/16.11. MeMTOCEKYHIHbII MAHHUITYJISTOP-CKAJIBIIE]b H €r0 IPHMEHeHe

9:20—9:40 (20 mun.) JO.A. TPBI3YHOB, A.A. KOMAP, T.1. CBIPEHIIH-
KOBA, HB. CMOJIMHA, I''E. /IOBPEIIOB, 3.10. MUCHOH)KHUK, HM. MAK-
CUMOBA, M.I'. Y3BEKOB

(DOUAH um. I1LH. Jlebenesa, DTY HUU PpUMKO-XUMUIECKONH MEUIINHBI
Pocanpasa, Mocksa)

/16.12. Pa3paGoTKa HOBbIX MOIXOO0B /JIs1 HHIUBUAYAJbHOIO NPOTHO3a 3~
(EeKTHBHOCTH Tepanuy JeNpeccHii Ha OCHOBE MHKOCEKYH/IHOH (uryopeciieHTHOI
CIIEKTPOCKOIUHU

9:40-10:00 (20 mun.) A.B. KPAHCKHH, B.A. IOCTHHUKOB, B.B. JEHHC-
KHUH, T.T. CYITAHOB, B.E. TUXOHOB, A.B. XAMW/]YJIHH

(OTY HUU dpusnko-xuMndeckoit Mmeauinabl Pocsnpasa, Mocksa)

/16.13. Tonorpacduyeckue 1aTYnKu Ha OCHOBE THAPOTEJIei ST KOJMYeCTBEH-
HOTO ONpe/ieieHHs] KOMIIOHEHTOB B OHOJIOTUYECKHX JKUAKOCTX

10: 00 — 10 : 20 (20 mun.) A.B. HAIIIEKUH, K.K. TYPOBEPOB, O.A. YCOB,
IIL.H. BPYHKOB, A.1. CH/[OPOB

(Dusuko-rexunveckuii mactutyT PAH, Cankr-Iletepbypr)

/J16.14. BoicokoadpeKTUBHbIE GHOCEHCOPDI HA OCHOBE NOBEPXHOCTHBIX ILJIa3-
MOHHBIX HAHOCTPYKTYP /Uis uieHTU(DUKANUs OHOXUMUYECKUX PEAKIUIA

10 : 20 — 10 : 40 (20 mun.) B.A. KY3bMUH, HH. BEUKO, O.A. POTHHKO,
O.A. KO3/IObA, T/Jl. HEKUIIEJIOBA, A.M. BUHOIPA/IOB, B.B. BOJIHYXHH,
AJL XKY3E, A.A. FOJIUH, A.1. CHEPAHCKHUH

(Mucturyt 6uoxumuueckoii pusukun PAH, Mocksa)

/16.15. CnekTpajbHO-KHHETHYECKUE METO/bl MCCJIEOBAaHUSA KOMILUIEKCOB
KpacuTeJieil i reTepoIMKINYECKUX COeJMHEHHI ¢ GHOMAKPOMOJIEKYIaMu

10:40 — 11 : 00 (20 mun.) Cepeeii M. /IEEB

(Mucruryt 6uoopranndeckoil xumuu PAH, Mocksa)

J16.16. CrabuibHast JMHHA KJIETOK aJ€HOKapIMHOMBI SIMYHHMKA 4YeJoBeKa,
dbayopecuupyomas B ajpbHeii KpacHO# 006acTH

11:00 — 11 : 20 (20 mun.) Upuna BAJIAJIAEBA, Anna BPUJIKUHA, Mapuna
HINPMAHOBA, Tamvana 3/[ObHOBA, Jeenuna I/[EJIBBEUC, Mapuna CHPOT-
KHHA, Onee CTPEMOBCKUMU, Cepeeii /[EEB, Anna OPZIOBA
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(Hwmxeropoackuii rocynapersennsiii yausepcutet, Hiskunit Hosropon)
/16.17. Tlpm:xkusHenHas ¢iayopecieHTHasi BU3YyaIu3aIHs OMyXo0Jiei ¢ HCIoJIb-
30BaHUEM NOJYTIPOBOIHUKOBBIX HAHOKPHUCTAJIOB

Iepepwis 11 : 20 — 11 : 30
IIponomxenue cexiuu 6

IIpencenarenn: [O000/000000000I0000000040o
1 1 i 0000000000 00000000010000000

11 : 30 — 11 : 50 (20 mun.) Hamamusa INAXOBA, Hpuna BAJAJIAEBA, Ba-
aenmun TEJIMKOHOB, Ipuzopuit TEJIUKOHOB, Enena 3ATAMTHOBA, Braducnas
KAMEHCKHH, Auna OPJIOBA, Examepuna CEPITEEBA, Unvs TYPYUH

(Uucturyt npuknaaanoit pusnkn PAH, Huxawit Hosropon)

/16.18. PazHoMacITaOHbIil ONTHYECKUHA OMOUMUIKUHT

11 : 50 — 12 : 10 (20 mun.) Hpurna MEEPOBUY, Jlsaitican APCJIAHBAEBA,
Hnost TYPYHH, Anna OPJIOBA, Mapuna IIIHPMAHOBA, Anexcandp CABHII-
Kun

(Mucruryt 6uoxumun PAH, Mocksa)

/16.19. IIpu:Ku3HEeHHbI MOHUTOPHUHT (DIIyOPECHUPYIOUIMX OIyX0Jieii 1aGopa-
TOPHbIX KNBOTHBIX MeToamu [IMDT u dpayopecuenTHoili CIEKTPOCKONHH

12 :10 — 12 : 30 (20 mun) Auna ORIOBA, Braducnias KAMEHCKHH, Auna
MACJIEHHUKOBA, Braoumup IINTIEXAHOB, Iepman FTOJIYBATHOKOB, Hamanus
HTAXOBA, Muxaun KIAEIITHNH, Unvss TYPYUH

(Uncruryt npukiaaanoii pusukn PAH, Husxauit Horopon)

/16.20. UccneroBanue KUCJIOPOAHOTO CTATYCa TKaHeil MOJIOYHOI sKeJie3bl Me-
To0M ontuyeckoii nuddysnonHoii tomorpaduu B HopMe M IIPH NaTOJIOTHU

12:30 —12: 50 (20 mun.) K.B. AHOXUH, A.A. IA3YTKHH, O.U. EOHMO-
BA, /I.B. BE3PA/[HOB, C.A. YEXOB

(Unctntyt HopmampHON dhusnosornn PAMH, Mocksa)

/16.21. HoBble METObI MOJIEKYJISIPHOTO OMOMMU/IZKMHTA B HEPBHOM cHCTEME

12 : 50 — 13 : 10 (20 mun.) Anopeit MOPO30OB, Uivs TYPUYHUH, Braducras
KAMEHCKHH, Koncmanmun AHOXUH

(Uucruryt npuknaanoit pusnkn PAH, Husxawit Hosropon)

/16.22. @ayopecueHTHasl yIbTPAMUKPOCKONUS JIJISI HCCJIEI0BAHUS IIPOCBET-
JIEHHbIX OHOJIOTHYECKUX TKaHEl

13:10 — 13 : 30 (20 mun.) Baadumup BO/IEHEEB, Exena AKHHYHI], Upuna
BAJIAJIAEBA, Poman MAMOHOB, Auna OPJIOBA

(Hwuxeropozckuit rocynapcrsennbiii ynusepcutet, Hisknnit Hosropon)

/16.23. KondokanbHasi 1 ONTHYECKasi KOT€PEHTHAast MUKPOCKOMNS 7151 U3yve-
HHUSI IOTEHIUAIOB BO30Y:KI€HUs Y PACTEHUI

33



13:30 - 13 : 50 (20 mun.) HH. BYJIITAKOBA, E.I. HOBUKOBA, U.A. AIIO-
JINXWUHA, EJI. IEHHCOBA, O.U. TPYIIIMHA, O.C. BAJIAXOHIIEBA, K.A. BEPE-
II[ATHH, B.B. CMHPHOB

(Uucruryt obmeit pusnkn PAH, Mocksa)

/16.24. Jlagep-unayuupoBaHHas ayrodayopecueHIus B JUarHOCTHKE TIPe/i-
paka M paHHero paxa

3akpoitie V Cbesna GpoTo6uos0ros

OT'I)CSZ[ Y4aCTHUKOB
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Primary Processes of Photosynthesis

Abstracts
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T1.1
THE ROLE OF THE H-BOND TO THE A, QUINONES IN PHOTOSYSTEM I

John H. GOLBECK

Department of Biochemistry and Molecular Biology, Department of Chemistry,

The Pennsylvania State University, University Park, PA 16802 USA

E-mail: jhg5@psu.edu

In this talk, I will focus on the L722, . residue involved in the formation of

the single hydrogen bond to the A,, phylloquinone in Photosytem I. T will present
the transient EPR studies of a variant in which Leu722, , has been replaced by
Trp722,,. The rationale behind this replacement was that the bulky Trp residue
may sterically prevent the quinone from binding in its site, thereby precluding A-
side electron transfer. Contrary to expectation, the binding pockets were filled with
phylloquinone although the hydrogen bond strength was considerably reduced
as shown by the weaker —~CH, hyperfine coupling. This led to a lower reduction
potential for the A, quinone, and a larger free energy change between F, and A, ,,
which resulted in a ~10-fold acceleration in the rate of electron transfer. The A
quinone, however, undergoes facile double reduction with sodium dithionite, whicjﬁ
servers to eliminate the A-branch as a pathway for electron transfer. The remaining
transient EPR signal is only 25 % the intensity of the wild-type, but shows an altered
spectrum of the polarized radical pair P~ A,~, which is similar to that expected
by numerical simulation for B-branch electron transfer. I propose that the primary
purpose of the H-bond is not to poise the redox potential of the quinone, but to tie
up its C1 carbonyl group so as to prevent double reduction/protonation during the
normal course of light-induced electron transfer.
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T1.2

PRIMARY LIGHT-ENERGY CONVERSION IN TETRAMERIC
CHLOROPHYLL STRUCTURE OF PHOTOSYSTEM II AND BACTERIAL
REACTION CENTERS

Vladimir A. SHUVALOV, Ravil A. KHATYPOV, Anton A. KHMELNITSKY,
Maria M. LEONOVA, Anatolii Ya. SHKUROPATOV
and Ludmila G. VASILIEVA

Institute of Basic Biological Problems, Russian Academy of Sciences, 142290 Pushchino,
Moscow Region, Russia
E-mail: shuvalov@issp.serpukhov.su

The Stark effect measurements on PSII reaction centers revealed an increased
dipole moment for the transition at ~730 nm. It was found (Heber and Shuvalov, 2005)
that two fluorescent bands at 685 and 720 nm are observed in different organisms.
These two forms are registered in the action spectrum of Q, photoreduction. Similar
results were obtained in core-complexes of PSII at low temperature. In all cases
the far-red absorption and emission can be interpreted as indication of the state
with charge transfer character in which the chlorophyll monomer takes place as an
electron donor.

The role of (bacterio)chlorophyll monomers (B, and B,) in bacterial RCs
can be revealed by different mutations of axial ligand for Mg central atoms. RCs
with mutation replacement of histidin 1.153 by tyrosine or leucine and of histidin
M182 by leucine (double mutant) are not stable in isolated state. They were
studied in antennaless membrane by different kind of spectroscopy including one
with femtosecond time resolution. It was found that a single mutation (HL153Y) is
accompanied by a loss of B, molecule with absorption near 802 nm and by 14-fold
decrease of photochemical activity measured with ms time resolution. The lifetime of
P,.,* is increased up to ~200 ps in agreement of very low rate of the electron transfer
to A-branch. In double mutant the B, islost and B jis replaced by bacteriopheophytin
F, with the absence of any absorption near 800 nm. Fs measurements have revealed
the electron transfer to B-branch with a time constant of ~2 ps. These results are
discussed in terms of obligatory role of B, and F, molecules located near P for
efficient electron transfer from P*.
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The energy and electron transfer in photosystem I (PS I) has been studied
by femtosecond pump-probe absorption spectroscopy technique under different
excitation conditions. The excitations were performed in “open” (reduced) and
“closed” (oxidized) PS I reaction center (RC) by 20 fs laser pulses centered at
700 nm and 720 nm. The suggested experimental approach affords to distinguish
between spectral and kinetic features of photo-excited chlorophyll (Chl) molecules
in the light harvesting antenna complex and formation of ion-radical pairs in RC. It
was shown that selective excitation of the special pair P700 (3=720 nm) leads to the
appearance of the spectra of P700°A - state (main bleachings at 688 and 705 nm)
within several tens of femtoseconds. The preferential excitation of antenna Chl
at 700 nm results in formation of much more developed bleaching at 685 nm that
masks the smaller 705 nm bleaching band, which is characteristic of P700*. In this
case the formation of primary radical pair P700*A~ (risetime ~5 ps) is limited by
excitation energy transfer inside light-harvesting antenna complex. The formation
of the secondary radical pair P700*A,~ (where A, is the molecule of phylloquinone)
occurs in both cases within ~25 ps. The subtraction of kinetic spectra of the closed
RC (state P700" prepared by additional illumination) from that of the open RC
reveals the pure spectrum of the P7007A - ion-radical pair without contamination
from the excited antenna Chl molecules.
On the basis of the obtained results and the quantum-chemical and electrostatic
calculations we conclude that:
1. The primary donor P700 is the dimer of Chl molecules Chl1A/Chi1B (where
A and B represent cofactors attached to PsaA and PsaB subunits), while the primary
acceptor A is more loosely bound dimer of Chl molecules ChI2A/ChI3A (or Chi2B/
3B);
2. Selective excitation of P700 results in formation of the primary radical pair
P700%A," (the risetime is comparable to the duration of the laser pulse of ~20 fs);
3. Under preferential excitation of the antenna Chl, the rate-limiting step of the
primary electron transfer is the picosecond transfer of excitation energy to P700.
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Vyacheslav V. KLIMOV
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It is known that bicarbonate (BC) facilitates electron transfer between
the primary and secondary electron acceptors, Q, and Q,, in formate-inhibited
photosystem IT (PS II); the non-heme Fe between Q, and Q, plays an essential role
in BC binding. Strong evidence for BC requirement within the water-oxidizing
complex (WOC) (both O,-evolving and assembling from apo-WOC and Mn(II)),
of PSII is presented. The following explanations for the involvement of BC in
the events within the WOC are considered: 1) BC facilitates re-assembly of the
WOC from apo-WOC and Mn(1IT); 2) BC is a constituent of the WOC essential
for its function and stability; it may serve as a direct ligand to the inorganic core
of the WOC modifying the redox properties of Mn; 3) BC is an easily accessible
base (with an appropriate pK) involved in the removal of protons released during
water oxidation. Comparative studies of electrochemical and functional properties
of complexes of Mn(IT) and Mn(IIT) with BC and other carboxylates (formate
and acetate) show that the unique capability of BC to initiate the assembly of
the tetramanganese cluster of the WOC from Mn(II) and apo-WOC-PSII can be
attributed to formation of electroneutral, easily oxidizable Mn/BC-complexes that
serve as building blocks for the WOC.
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Photosystem IT (PS IT) is the light-driven oxido-reductase integrally imbedded
in the thylakoid membranes of cyanobacteria, algae and green plants that catalyzes
the oxidation of water into molecular O, as a waste product and reduction of
plastoquinone to plastoquinol. i
The goal of this report is to summarize the present state of knowledge of the
molecular mechanism of membrane potential generation involving PS II turnover.
We draw upon recent high-resolution structural evidence and voltage changes
related to electron transfer both at the reducing and donor sides of PS II. Finally
we present the data regarding to dielectric properties of various domains within PS
IT complex.
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STRUCTURAL CHANGES ACCOMPANYING ELECTRON TRANSFER
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OF BACTERIAL REACTION CENTERS

Irina KLENINA, Aleksandr KUZMIN, Tatyana FUFINA
and Ivan PROSKURYAKOV

Institute of Basic Biological Problems, Russian Academy of Sciences, 142290 Pushchino,
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Photoinduced electron transfer in reaction centers of purple bacteria is known

to proceed almost independent of temperature until the charge is localized on the
primary quinone acceptor Q,. Its subsequent transition to the secondary acceptor
Q, is, however, temperature-dependent, and is frozen out below ca. 200 K. Much
evidence has been accumulated pointing at conformational changes accompanying
(or preceding) electron transfer from Q,” to Q,. In [1] the secondary acceptor
movement was proposed to be the actual molecular mechanism of such change. A
possibility remains that movement of the primary acceptor Q, may also contribute
to the electron-transfer reaction. Theoretically, spin-polarized EPR spectra of the
primary radical pair [P*Q, "] are sensitive to its geometry and thus to the movements
of Q,. Here we report on the study of the RP2 spectra detected with different time
delays after the excitation flash. EPR spectroscopy was performed at very low
microwave power to avoid the negative effect of induced spin-lattice relaxation of
the signals. The RP2 spectra dynamics showed a 100-us component. The time is
comparable to the characteristic time of electron transfer to Q,, and we interpret
the changes as the reflection of Q, movement in this process. Preliminary spectral
simulations demonstrated that the EPR spectrum observed 100—200 us after RP
creation can be obtained by ca. 20° rotation of Q, around its X magnetic axis (O-O
direction of the molecule).

This work was supported by the RFBR grant 05-04-49129.
1. M. S. Graige, G. Feher and M. Y. Okamura, Proc. Natl. Acad. Sci. USA, Vol. 95, pp. 11679-11684, 1998
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Photosystem I (PS I) is a membrane-bound pigment-protein complex found
in photosynthetic organisms. The terminal electron transfer acceptors in PS I are
three [4Fe-4S] clusters named F, F, and F. In this work we modeled their binding
sites by preparing synthetic peptldzs Peptldes modeling F, and F binding sites
incorporate the consensus ferredoxin iron-sulfur binding motif along with amino
acids from the immediate environment of the respective iron-sulfur cluster. The F,
clusterin PS Tisan inter-polypeptide cluster located between the two subunits, PsaA
and PsaB. Both of them contain a conserved PCDGPGRGGTC binding motif. Here
we designed a single peptide which incorporates the two inter-polypeptide loops in
one peptide strand

The [4Fe-4S] clusters were successfully incorporated into all constructed model
peptides, as shown by optical absorbance, EPR and Mdssbauer spectroscopies. The
oxidation-reduction potential of the [4Fe-4S] clusters in peptides modeling F, and
F, is close to that of native F, and F in PS L. [4Fe-4S] cluster bound to pcptldc
modehng binding site of F hasa potentlal close to the potential of peptides modeling
F, and F, which is much ﬁlgher than the potential of the native [4Fe-4S] cluster F
inPSI. Notc that in all our models the oxidation-reduction potential is considerably
lower than that observed in [4Fe-4S] model systems described earlier [1].

Comparison of continuous wave and pulsed EPR, Electron-Nuclear DOuble
Resonance (ENDOR) and Mdssbauer spectra of the peptides modeling F, and F
[4Fe-4S] clusters with the respective spectra of F, and F shows that the environment
of the clusters in the model system is very similar. ]ilanges in the back-reaction
kinetics show that both model peptides are capable of binding to the PS I complex

devoid of PsaC subunit.
[1] Gibney, B. R, Mulholland, S. E., Rabanal, F, and Dutton, P. L. (1996) Proc. Natl. Acad. Sci. USA 93: 15041-15046
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Carotenoids were believed to perform five different functions in bacterial
photosynthesis: light harvesting, photoprotection, singlet oxygen scavenging, excess
energy dissipation and structure stabilization. We have revealed a new function
of carotenoids: their ability to produce singlet oxygen under the light causing
oxidation of Bchl dimers (band at 855 nm) in the LH2 complex of Allochromatium
minutissimum.

The conclusion was made based on the following data:

1. Photooxidation of Bchl dimer takes place in the carotenoid containing
cells, but it is absent in the cells without carotenoids. This is accompanied with the
appearance of the band of oxidation products with band absorbing at 695 nm. In the
carotenoidless cell we have measured only photodegradation of the Behl’s molecules
without any appearance of the product of photooxidation.

2. The same photooxidation process was recorded in the membranes with
carotenoids or in the isolated LH2 complexes.

3. Ttisregistered only in the presence of oxygen and is interrupted after removal
of the last one or substitution of the oxygen by argon.

4. This process was well simulated in the membranes or isolated LH2 complexes
by direct chemical oxidation with ferricyanide.

5. The quenchers of singlet oxygen (sodium ascorbate, benzoquinone and CPH
([1-hydroxy-3-carboxy-2,2,5,5-tetrametylpirrolidon]) interrupt this process with
different efficiency (100% ASC, 70-80% BQ and CPH)

The carotenoids according to the modern conception can not be able to produce
singlet oxygen under the light as it is forbidden in spite of their singlet levels [S2
('B,") and S3 ('B, )] possesses enough energy. Only one possible appearance of the
singlet oxygen in the cell was considered: it was formed via interaction of oxygen
with triplet level of Bchl. We have shown in the given work that oxidation of Bchl
in the carotenoidless cell was practically absent, but singlet oxygen appeared via
interaction with carotenoids according the following scheme:

Crty,, thvY Crt* . +0,Y O,*+BchI850 ., YV oxidizedBchl695,, +O

(LH2

This work was supported by RFBR grant N o (LH2) " V2
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AND AMINOACID COMPOSITION
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Photosynthetic reaction centers (RCs) are complicated molecular systems,
spectral and functional properties of which are determined by both physico-chemical
characteristics of individual chromophores and their intermolecular interactions. It
makes it difficult to study primary process of photosynthesis on the molecular level
in intact RC preparations.

One of the approaches to solve many of these problems is to apply to RCs
methods of site-directed chemical and genetic modification of electron-transfer
cofactors and protein subunits.

In this report, the effects of selective chemical exchange of bacteriopheophytins
with plant pheophytin on spectral and electron-transfer properties of bacterial RCs
are briefly discussed.

The significant attention is given to spectral and structural properties, as well
as pigment-protein interactions, in the mutant RC I(L177)H Rb. sphaeroides that
is characterized by unusually tight, probably covalent attachment of one of the
bacteriochlorophyll molecule to the L protein subunit. Methods of photoinduced
difference FTIR spectroscopy, circular dichroism and phototrapping of the reduced
bacteriopheophytin acceptor H, " are employed for this purpose. A possible molecular
mechanism for the formation of a putative covalent bond is discussed.
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The bacterial photosynthetic reaction center (RC) consists of three protein
subunits and 10 cofactors. The RC cofactors are arranged in two symmetrical branches
labeled A and B. Each branch starts with the primary electron donor P, proceeds via a
monomeric bacteriochlorophyll (BChl) molecule and a bacteriopheophytin molecule
and terminates with a quinine acceptor. The efficiency of the photochemical charge
separation in RC depends on the properties of electron transfer cofactors, their positions
and interactions with each other and with the surrounding protein environment.
Recently new mutant of Rb. sphaeroides was described that had 1(1.177)H substitution
in the RC [1]. L177 position is located in the vicinity of B, and P,. Our results show
that the mutation strongly affects the spectral properties of BChls. The mutant RCs
were found to be active in charge separation with the quantum yield of P*Q, " state
formation similar to that in the wild-type RC. E_ P/P*in I(L177)H RC was shown to
be decreased by 50 mV. Pigment analysis shows different BChl content in pigment
extracts from RCs I(L.177)H and the wild type RCs. The acetone — methanol (7:2)
extract from the wild type RCs contains four BChls and two BPheos per RC and
the extract from the mutant I(L177)H RCs contains three BChl molecules and two
BPheos per RC. It was noticed that the color of the denaturated I(1.177)H RC protein
remained green even after multiple steps of pigment extraction by variety of organic
solvents. It was estimated that approximately one BChl molecule (0.7+0.05) per one
I(L177)H RC remains attached to the RC protein. During SDS PAGE the attached
BChl moves through the gel along with L-subunit of I(L177)H RC indicating
covalent binding of the pigment and the mutated protein [2]. Hitherto there is no
data on a chromophore — protein covalent binding in photosynthetic membrane
pigment — protein complexes. Putative origin of the pigment-protein covalent
binding will be discussed. The RC 1(LL177)H seems to be a promising example for
the study of protein-cofactor interactions in photosynthetic complexes.

Authors acknowledge the support by the Russian Foundation for Basic
Research (06-04-48686) and Russian Academy of Sciences.

1. R.A. Khatypov, L.G. Vasilieva, TY. Fufina, T.I. Bolgarina, and V.A. Shuvalov, Biochemistry (Rus) 2005, 70, 1256—
1261
2. Fufina T. Y., Vasilieva L. G., Khatypov R. A., Shkuropatov A. Ya., Shuvalov V. A., FEBS Lett., 2007, 581, 30, 5769—
5773
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To model kinetics and the radical-pair states time evolution of the isolated

PSII reaction center, we applied the modified Redfield theory. This theory implies
the doorway-window representation derived using projection operator techniques.
We considered the 40 vibronic modes spectral density function to describe the
absorption properties of a monomer chlorophyll molecule and to calculate the
exciton transfer rates. Assuming that the primary electron donor is the D1 accessory
chlorophyll, we got the profile of first radical-pair state formation rate distribution
as a result of inhomogeneous broadening of the site energies. The exciton and the
radical-pair states time evolution were simulated via system density matrix kinetics
equations. The radical-pair states pump-probe spectra were calculated by using the
solver routine of an over-determined system of linear equations. To make fitting, we
used the differential evolution algorithm. The choice of the proper strategy and two
tuning parameters allowed us to get a reasonable rate of convergence. The following
parameters were taken as free parameters necessary to fit: the dielectric constant, the
site energies of pigments, the energy shift between the first and the second exciton
states, the ratio between S-S, and S,-S, transition moments, and two scaling factors
used to bring to conformity the exciton pump-probe spectra and the radical-pair
states pump-probe spectra. This work was supported in part by the RFBR grant
No.06-04-49072.
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It was reported in the prior papers of our laboratory that phosphorescence of
the triplet chlorophyll “a” (Chl) molecules is observed in green leaves and isolated
chloroplasts at 77K. In all samples, two phosphorescence bands were observed at
950-955 and 975-980 nm. The phosphorescence lifetimes were 2 and 1.2—1.5 ms
respectively. The latter indicates that the phosphorescence belongs to the Chl
molecules whose triplet states are not quenched by carotenoids. On the other hand,
the maxima of Chls “a” and “b” and carotenoids appear in the excitation spectra of
the overall phosphorescence emission.

In the present paper, we found that 2-5-dibromo-6-isopropyl-3-methyl-1,4-
benzoquinone (DBMIB), known to be an efficient quencher of the Chl fluorescence
in thylakoids, strongly quenched the 980 nm phosphorescence band and almost did
not influence the 955 nm band. In addition, the Chl “b” band at 650 nm was not
detected in the phosphorescence excitation spectra of the DBMIB-treated samples.
This suggests that Chl molecules responsible for the 980 nm band are connected
with the antenna complexes whereas Chl molecules responsible for the 955 nm band
are energetically uncoupled with the light harvesting chlorophyll proteins (CPs). To
understand origin of these bands, we studied plant leaves treated with aminolevulinic
acid (Chl biosynthesis stimulator) and the isolated reaction centers (RC) of the PS
2. After dark incubation of plants with ALA followed by 1-2 hour light exposure,
we detected rise of the 955 nm band. In the isolated PS 2 reaction centers, we also
observed two phosphorescence bands. The shorter band at 955 nm was found be more
efficiently quenched after freezing of the illuminated RC samples in the presence of
FeCy than the 980 nm band, therefore it is likely that Chl molecules responsible for
these bands are located respectively on the surface and inside the hydrophobic part
of the D1D2 heterodimer.

The data suggest that the observed bands of Chl phosphorescence are connected
with quite different pigment protein complexes. The short wavelength band is likely
related to uncoupled Chl of newly formed and /or damaged CPs, and the longer band
corresponds to Chl of the PS 2 reaction centers, probably to the special pair P680.
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To study dynamics and efficiency of the primary processes of photosynthesis
information can be gathered from fluorescence (FL) data that are monitored under
different excitation conditions and analyzed by means of appropriate mathematical
models. The generalized model to describe the thylakoid membranes transfer
processes was developed [1] that included the photosystem IT (PS II) reactions
pattern. PS II model block was applied to simulate electron transfer processes under
the experimental illumination conditions when the transmembrane electric potential
DY and the pH values of lumen and stroma are assumed to remain constant [3].

Furthermore, the PS II reaction pattern was modified by taking into account
nonradiative decay processes including nonphotochemical quenching due to
time dependent populations of P680" and *Car. The PS II model was applied to
fit FL induction (FI) data that were measured under continuous illumination
in the time range from 0 to 1 s on Pisum sativoum leaves after the treatment with
ionophores (valinomycin + monensin). Based on data reported in the literature
for pea chloroplasts [2] a consistent set of rate constants was obtained for electron
transfer at the donor and acceptor side of PS II. To attain the perfect data fitting
for low and high light intensity it was necessary to increase the rate constant values
of dissipative processes in accordance with light intensity intensification. The time
courses of population probabilities of different PSII states were compared to imitate
the maximal FL yield quenching (lowering) attainable under (1) lumen acidification,
(2) the dissipative processes intensification in antenna complexes as well as due to
separated charges recombination.

This work was supported by the RFBR grants 07-04-00375, 07-04-00132a.
1. Lebedeva G.V,, Belyaeva N.E., Demin O.V.,, Riznichenko G.Yu., Rubin A.B. (2002) Biophysics 47:968-980

2. Rocelofs T.A., Lee C.H., Holzwarth A.R. (1992) BiophysJ. 61:1147-1163

3. Belyaeva N.E., Paschenko V.Z., Renger G., Riznichenko G.Yu., Rubin A.B. (2006) Biophysics 51:960-972
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The large membrane intrinsic protein complex Photosystem 11 (PSII) catalyses
light-driven charge separation accompanied by the oxidation of water to atmospheric
oxygen during oxygenic photosynthesis.

In this contribution the structure of PSII will be described with special emphasis
on the role of plastoquinone mobility and possible mechanisms of plastoquinone
exchange between PSII and the thylakoid membrane. In addition the role of lipids
in PSII will be discussed. Also a short overview of the several postulated substrate
and product channels in PSII will be given.
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The paper concerns identification of conformational motions triggered by
one-electron reduction of primary quinone within photosynthetic reaction center
(RC) of purple bacteria Rhodobacter sphaeroides. For this purpose a conformational
mobility of neutral and semiquinone forms of primary quinone was investigated using
quantum-chemical approach. Geometry optimization of a model, including primary
quinone and its neighbours, evidences a presence of two stable conformations of
primary quinone. The conformations are different in primary quinone orientation:
in one conformation the quinone is hydrogen-bonded to histidine M219, and in
the other one — to threonine M222. The energies of appropriate conformational
rearrangements were calculated.

A kinetic model describing recombination rate temperature dependence
in RCs frozen in the dark and upon illumination [1] was suggested based on the
results of quantum-chemical calculations. The model supposes existence of two
conformational states of RC different in electron transfer rate between primary
quinone and bacteriochlorophyll special pair. According the model, recombination
rate temperature dependence arises from changes in the conformational states
populations. The model fits experimental data satisfactorily.

This study was supported by the Russian Foundation for Basic Research:
project 07-04-00212.

1. B.H. McMahon, J.D. Muller, C.A. Wraight, U.G. Nienhaus Electron Transfer and Protein Dynamics in the
Photosynthetic Reaction Center, Biophysical Journal, 1998, 74, 25672587
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Photosystem II (PSII) is a large, homodimeric protein-cofactor complex
located in the photosynthetic thylakoid membrane and catalyzes the initial reactions
of oxygenic photosynthesis by oxidizing water to dioxygen, protons and electrons.
An optimized transport of substrate (water) and products (protons, dioxygen) is
essential for efficient catalysis. An analysis of possible tunnels connecting Mn,Ca
cluster with the luminal part of PSIT was done and results were compared to the
previous studies.
Also recent results obtained from Xe-derivatized crystals will be presented and
discussed.
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This work deals with a search for an optimal constitution of subantennae in
photosynthetic light-harvesting superantenna of the green filamentous bacterium
Oscillochloris trichoides from the third family of green bacteria (Oscillochloridaceae,
registered in 2000). At present, two subantennae were identified surely: chlorosomal
BChl ¢ subantenna B750 and membrane BChl @ subantennae B805-860. Some
indirect experiments indicated on the presence of minor amounts of BChl a in
isolated chlorosomes, however, in absorption spectra of isolated chlorosomes, this
BChl a subantenna was not visually identified. Using mathematical modeling of the
functioning of the natural antenna, we showed that such intermediate-energy BChl a
subantenna (presumably B798), connecting B750 and B805-860 ones, allows one to
control the superantenna efficiency, i.e., to optimize the superantenna structure by
functional criterion. Hence, the existence of such intermediate-energy subantenna is
biologically expedient [Biofiz., 2007, 52(1), 63—68]. Decisive experimental proof of
the existence of the intermediate BChl a subantenna in Osc. trichoides chlorosomes
was demonstrated by strong alkaline treatment of isolated chlorosomes (leading to
selective degradation of BChl a, whereas BChl ¢ was not affected) with concurrent
analysis of the effect of the treatment on (i) chlorosomal proteins (by SDS-PAG
electrophoresis) and on (ii) low-temperature fluorescence spectra of chlorosomes.
Three major proteins, with apparent molecular weights of ~6, ~11 and ~18 kDa, were
found inisolated Osc. trichoides chlorosomes. Upon alkaline treatment, only the 6 kDa
protein was removed from the chlorosomes concomitantly with the disappearance
of BChl a fluorescence (peaked at 821 nm at 77 K). BChl ¢ fluorescence (peaked
at ~780 nm at 77 K) remained unlike BChl a fluorescence. Selective BChl a and
6 kDa protein disappearance should be expected only in case when both of them are
located out of the BChI ¢ body, i.e., within the baseplate of the chlorosome. So, it was
shown that BChl a is associated with 6 kDa protein in Osc. trichoides chlorosomes.
Thus, we proved that the intermediate-energy BChl a subantenna in Osc. trichoides
chlorosomes connecting B750 and B805-860 ones does exist.

This work was supported by the Russian Foundation for Basic Research
(Grant # 08-04-01587).
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A photovoltaic battery, a functional model of chloroplast has been constructed
for the first time in the world in the Institute of Chemical Physics. The battery was
characterized by the following parameters: the light potential reached 2.4 V; the
current was 5,6x107 A; the quantum yield on photocurrent was 0,01-0,1% [1]. The
quantum yield was then increased to tens percents [2].

In 1993 we proposed a new concept of photosynthesis [2, 3]. The main point of
it is: the source of oxygen (hydrogen) in the photosynthesis process is not water (as
accepted till now) but hydrogen peroxide of exo- and endogenous origin. The main
equation of photosynthesis is written as following:

Light energy
CO, (air) + H,0, (water) ——— carbohydrates + O,
Thermal energy (+/-)

The sign (+/-) in equation means that a leaf gives back thermal energy
to environment at big intensity of light and works as the thermal pump at small
intensity.

Functioning of PS1 and PS2 in vivo will be discussed on the basis of model
experiments, new concept of photosynthesis and literature data. The main conclusion

is that the idea of existence of two photosystems has to be corrected.
References
1. Komissarov G.G., Shumov Yu.S., Borisevich Yu.E. Dokl. AN SSR, 1968, 182, 1226.
2. Komissarov G.G. Photosynthesis: the physical-chemical approach // M. Editorial URSS, 2003. 223 P. (in Russian);
Komissarov G.G. Fotosintesis: un enfoque fisicoquimico // M. Editorial URSS, 2005, 258(in Spanish).
3. Komissarov G.G. Abstr. 11" Intern. Biophys. Congr. Hungary, 1993, E1.41.
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The reaction center of Rb. sphaeroides is a membrane-bound pigment-protein
complex where the photosynthetic charge separation occurs. Direction and
effectiveness of photochemical reactions within RC depends on the interaction of
the cofactors with each other and with the protein environment. His L153 and M 182
serve as the axial ligands for the monomer bacteriochlorophyll (BCl) molecules
B, and B, respectively. Replacement of His M182 by Leu results in substitution
of bacteriochlorophyll B, with bacteriopheophytin G, We describe two site-
directed RC mutants of Rb. sphaeroides — single mutant, H(L153)Y and double
mutant, H(L153)Y+H(M182)L. Because of instability of these mutant RCs their
properties were studied without isolation from the photosynthetic membranes using
Rb. sphaeroides antenna-less strain.

In the absorption spectrum of membrane-bound RCs H(L153)Y the 802 nm
absorption band was absent. The results of the pigment analysis confirm that the
B, molecule is missing in the H(L153)Y RC. Nevertheless, being associated with
photosynthetic membranes, these RCs were able to accomplish the photochemical
charge separation showing quantum yield approximately 7 % comparing to that
of the WT RCs. As it was expected both monomer BCI bands were missing in the
absorption spectrum of membrane-bound H(L153)Y+H(M182)L RCs. The special
pair band demonstrated two maxima at 844 and 860 nm. No photochemical activity
was observed in the double mutant RCs in a long time scale, but femtosecond
measurements have revealed the electron transfer to B-branch with a time constant
~2 Pps.

Authors acknowledge the support by the Russian Basic Research Foundation
(Ne 06-04-48686), Russian Academy of Science.
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MHOTOS9JEKTPOHHOE ®OTOCUHTETMYECKOE OKHCJIEHUE
BO/IbI TO O30HA KPACHbBIMU MOPCKHNMH BOAOPOCJ/IAAMA
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Poccus

E-mail: mouseew@rambler.ru

O6HapysKeH W U3y4YeH TPOIECC OKMCIEHUS BOJABI 0 030Ha CMECHIO KPACHBIX
Mopckux Bogopocaeit Polysiphonia w Phyllophora nervosa. Ha HauaibHbIX cTagusix
oToCTUMYIMPOBAHHON peakimi 00pa3oBaHUA 030Ha HabJofaeTcss HeGOJIbIIOoi
WHIAYKITMOHHBIN TIEPUO/I, CHIDKeHNEe CKOPOCTH TIPoTiecca K KOHILY PeaKITuu CBSI3aHO
C pacxojIOBaHMEM CO BPEMEHEM YTJIEKHCJIOTO ra3a B PeakTope, 3arachl KOTOPOTO B
XOJI€ BCETO OIbITa He BO30OHOBIIAINCH. CllelyeT OTMETHUTD, YTO CKOPOCTh 0Opa3oBa-
HMSI KUCJIOPO/IA 1101 AefiCTBUEM BUAMMOTO CBETa Ha OJHMX M TeX ke 00pasiax Mop-
CKHUX BOZIOPOCJIEN PEBOCXOANT CKOPOCTh FeHEPUPOBAHUS 030Ha OoJiee YeM Ha ISATh
nopsazakos. ITocse 3aBepiieHust onbiTa ObLIO OIEHEHO YUCI0 AKTUBHBIX I[EHTPOB 110
CYMMapHOMY KOJUYECTBY XJIOPO(MUIIA B PEAKTOPE, KOTOPBINA OB 9KCTParnpoBaH
13 BBICYIIEHHBIX KPACHBIX MOPCKHUX Bo/opocieit achupom. Mcexosst us Toro, 4to Ha
o peaknnonubiii entp B MC 11 B cpenreM mpuxoauTes: TPUMEPHO YETHIPECTA
MOJIEKY.JT XJI0PO(UILIa, ObLIO OLEHEHO YNUCI0 0GOPOTOB 110 KMCIOPOLY Ha OJUH aK-
tuBHbI eatp TN & 100 ¢
Mauast ckopocTb reHepUPOBaHUs 030HA BOAOPOC/ISIMU 110 CPABHEHUIO CO CKO-

POCTBIO BbIJIeJIEHUST KUCTIOPO/IA CBSI3aHa, TPE/OJI0KUTENbHO, C HUUYTOKHBIM COZIEp-
skanneM 6Mn-co B aktuBHBIX enTpax M C I1 xmoporactoB Bogopociei mo cpaBHe-
HuIo ¢ 4Mn-co [1]. B 3e/1eHbIX JIUCThSAX BBICHIMX PACTEHUI CONEPKUTCS, BEPOSITHO,
eé Menbiie 6Mn-co, OCKOJIbKY HET HUKAKKMX CBEIEHUI O BO3MOKHOM 00pa3oBa-

HUM XOTS ObI CJIeJTOB O30Ha IIpn (bOTOCI/IHTCSC C UX y4aCTHUCM.
JIuteparypa
1. Jlxabues T.C., Moucees [[.H., Hlunos A.E. //Jloxa. PAH. 2005. T. 402. Ne 4. C. 555
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HIGH EXCITONIC BAND OF BCHL DIMER IN RCS FROM WILD
TYPE 000OO0O00000000000000000 AND FROM MUTANT WITH
SUBSTITUTION OF ISOLEUCINE L177 BY HISTIDINE.

THE STUDY BY MEANS OF HIGH ORDER DERIVATIVE
SPECTROSCOPY

Grigory RUDANOV!, Ludmila G. VASILYEVA? and Andrei P. RAZJIVIN!

'AN. Belozersky Institute of Physico-Chemical Biology, Build. ‘A", Moscow State
University, Moscow,119899, Russia.

E-mail: greg_sar@mail.ru

Institute of Basic Biological Problems, ul. Institutskaya 2, Pushchino, Moscow Region
142290, Russia.

The influence of the L177 isoleucine replacement by histidine on the position
of upper exitonic level (P*) of bacteriochlorophyll (BChl) dimer of reaction centers
isolated from Rhodobacter sphaeroides was investigated. To do this, the RC’s
absorption spectra, measured within 650—1100 nm range, were decomposed into the
set of Gaussian bands using high order derivative spectroscopy technique, which was
previously described [1]. Absorption spectra were carried out at room temperature
using UV 1601PC (Shimadzu) spectrophotometer. Absorption band corresponding
to the upper excitonic level and overlapping with bacteriochlorophyll monomer
absorption band near 800 nm was identified by its amplitude decrease directly
proportional to the amplitude decrease of lower excitonic level (P~) band due to
RCs oxidation. We showed that the P* peak is at ~814.7 nm in absorption spectra
of the wild type RCs and at ~811.8 nm in the case of the mutant. This ~3 nm blue
shift of the P* band was found significantly smaller then the P- band shift — from
865.6 nm to 849 nm.

This work has been supported in part by the RFBR grant Ne 06-04-49072.

[1] Mikhailyuk LK., Lokstein H., Razjivin A.P. A method of spectral subband decomposition by simultaneous fitting
the initial spectrum and a set of its derivatives // J. Biochem. Biophys. Methods. 2005. Vol. 63., No. 1., P. 10-23
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PHOTOVOLTAGE MEASUREMENTS OF MANGANESE-DEPLETED/
RECONSTITUTED PHOTOSYSTEM II CORE COMPLEXES
INCORPORATED INTO LIPID VESICLES
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Region, 142290 Russia

Reconstitution of the electron transfer reaction between exogenous Mn?** and

the redox-active tyrosine of the D1 subunit (Y,) of Mn-depleted photosystem II
(PS II) core complexes incorporated into liposomes was studied by photoinduced
change of chlorophyll fluorescence yield as well as by measurements of the voltage
changes using a direct electrometrical technique. In the presence of MnCl, (~4 Mn/
RC), the fast generation of a membrane potential related to electron transfer from
Y, to primary quinone acceptor Q, was followed by a new electrogenic phase, as
well as slowing down of the decay. The increase of the relative contribution of the
slow component(s) of the membrane potential decay kinetics indicate the effective
interaction between Mn?* and Y,*. That additional phase, which contributes ~4 %
(U~50 ps) to the Y,**Q,~ is ascribed to the vectorial transfer of an electron from the
Mn?*" to the protein embedded Y ,*. Since the contribution of this electrogenic phase
is the same to that of the phase observed earlier in PS II core particles with active
oxygen-evolving complex (Haumann et al. 1999; Mamedoo et al. 1999) upon the first
flash, we assume that dielectric permittivity between Mn-binding site and Y, in
native and Mn-depleted PS II core complexes is similar.
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ELECTRON TRANSFER VIA THE LOW-AFFINITY Mn-BINDING SITE
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*Department of Biophysics, Faculty of Biology, Moscow State University, Moscow,

119992, Russia

In the Mn-depleted Photosystem 11 complexes [PS II (-Mn)] there are two

oxidation sites for exogenous electron donors with a different extent of affinity
to them [1]. One of the sites is a high-affinity site through which the redox active
tyrosine of the D1 subunit (Y,) is reduced and electron transfer from Mn*" to Y,
is electrogenic [2, 3]. The localization of the low-affinity site and the nature of
endogenous oxidant for the compounds bound at this site are not clarified. In the
present work, we have tried to investigate the electron transfer reaction through
the low-affinity site by the blocking of the high-affinity site by ferric cations [4].
Such methodological approach allows to investigate electron transfer reactions
through the low-affinity site without any contribution from high-affinity site.
Using monitoring of fluorescence induction kinetics and variable fluorescence, it
was shown that electron donation through the high-affinity site (10 uM exogenous
Mn?*) in [PS II(-Mn, + Fe)] preparations does not occur. Upon the increasing
concentration of exogenous Mn?* (100—400 uM), the oxidation of Mn?* at the
low-affinity site was observed. Comparative investigation of the data derived from
proteoliposomes containing PS II(-Mn) and PS II(-Mn, + Fe) core complexes
using a direct electrometrical method provide evidence that photo-induced electron
transfer from Mn?* through the low-affinity site to endogenous oxidant does not

contribute to overall electrogenicity, i.e. this reaction is electrically silent.
1. Blubaugh D.J. and Cheniae G.M., Biochemistry 1990, 29, 5109-5118.
2. MameznoB M /L., Jlossirnna E.P, Bepxosckuit M.I1., Ceménon A.1O., Yepenanos /I.A., HTunkapés B.I1., Buoxumus
1994, 1. 59, 685-689.
3. Haumann M, Mulkidjanian A, Junge W. Biochemistry 1997, 36, 9304-9315.
4. Semin B.K., Ghirardi M.L.,, Seibert M., Biochemistry 2002, 41, 58545864
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Cytochrome oxidase of ba,-type from Thermus thermophilus belongs to the
large family of structurally related heme- copper terminal oxidases. The enzyme
contains four redox-centres: Cu,, low-spin heme b, and binuclear oxygen-reducing
centre, including Cuy and heme a,. Cytochrome ba, catalyses the process of oxygen
reduction to water and couplesit with creation of an electrochemical transmembrane
gradient of protons, which is subsequently used for ATP synthesis. Laser flash-
induced generation of a membrane potential by the cytochrome ba, and parallel
spectroscopy changes, caused by intraprotein electron transfer, have been studied
in a ms/ms time scale by using of: a) flash-induced single electron reduction of the
aerobically oxidized ba, (O-state) with Ru(II)-tris-bipyridyl complex (RuBpy)
as a photoreductant; and b) flash-induced oxidation of fully-reduced ba, oxidase
by oxygen. Single electron photoreductlon of the oxidized ba, with help of RuBpy
(OY E transition) results in two phases of membrane potentlal generation. The
rapid phase reflects the electrogenic electron transfer from Cu, to heme b, while
the slow phase results most probably from the electrogenic proton transfer, coupled
to reoxidation of heme b by the binuclear centre. Four catalytic intermediates were
resolved during the kinetics of the oxidation of fully-reduced ba, oxidase by oxygen.
The chemical nature and the spectral properties of three intermediates (A, P, 0O)
reproduce the general features of aa.-type oxidases. However the F intermediate in
ba, oxidase has a spectrum identical to the P state. This indicates that the proton
taken up during the PY F transition does not reside in the binuclear site but is
rather transferred to the covalently cross-linked tyrosine near that site. The total
charge translocation associated with the FY O transition in ba3 oxidase is close to
that observed during the FY O transition in the aa, oxidases. However, PY F is
characterized by significantly lower charge translocation, which probably reflects
the overall lower measured pumping efficiency during multiple turnovers.
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The pigment-protein complexes of the peripheral and core antennas of purple
bacteria are unique nanobiophotoconverters which have been much studied both on
their structure and function. We have attempted to study in this work the role and
the contribution of bacteriochlorophyll (bchl) molecules in formation, organization
and stabilization of unique circle structures of these complexes. Using spectral
methods we have traced the behavior and the kinetics of pheophytinization in
chromatophores membranes which were isolated from normal and carotenoidless
cells of purple bacteria Alc. minutissimum, as well as in the ensembles of RC+LH1 and
LH2-complexes isolated with different detergents ( triton X-100, sodium dodecyl
sulfate, b-dodecylmaltoside, LDAO) at various pH values. It has been shown that
by matching pH and/or the detergent used one may clearly observe three stages of
destruction of the native forms of bchl: 1) bchl monomerization; 2) pheophytinization
of the monomer behl formed; 3) aggregation of the bacteriopheophytin formed. It has
been previously ascertained that carotenoidless pigment-protein complexes keep the
forms B800, B850 and B 870; however, as compared with initial carotenoid complexes
they are less stable to the effect of low pH values, especially at monomerization and
pheophytinization of behl. Using gel electrophoresis and gel chromatography these
spectral changes have been shown to be followed by damages of the circle structures
of the complexes with the appearance of typical fragments (heterodimers a- and
b-peptides, their oligomers or separate a— and b-chains etc.). Thus, it is possible to
gain an idea on the contribution of behl in keeping integrity of the circle structures
of these complexes.
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The peripheral light-harvesting complex LH2 of purple bacteria contains
carotenoids as secondary pigments, which harvest light quanta and efficiently transfer
excitation energy to nearby bacteriochlorophyll (BChl) molecules. Strong absorption
of carotenoids in the visible spectral region is the result of an electronic transition
from the ground state to the higher singlet state S,. The first excited singlet state S,
of carotenoids is optically “dark”, i.e. its radiative combination with S is forbidden
by the selection rules. However, direct two-photon transition S Y S, is allowed. To
clarify the role of S| state in energy transfer dynamics, its selective excitation would
be highly desirable, which in turn requires knowledge of its energetic location.

We applied two-photon fluorescence (TPF) excitation spectroscopy to obtain
excitation spectrum of the S, state of carotenoids. BChl fluorescence was measured
after two-photon excitation of LH2 within 1200—-1600 nm region. Spectra were
measured both for carotenoid-containing and carotenoidless complexes to allow
their direct comparison. We used native and carotenoid-depleted LH2 complexes
from purple bacteria Allochromatium minutissimum. The native complexes contain
rhodopin as main carotenoid.

Spectrum of native complexes featured wide excitation band around 1300 nm
and strongly resembled TPF excitation spectra of similar complexes published
earlier. However, the spectrum of carotenoid-depleted complexes was virtually the
same. We consider a possibility of direct two-photon absorption of BChl in this
spectral region. Also, further analysis showed, that 1300 nm band arises generally
because of the strong water absorption in 1400—1800 nm region (water solutions
were used for all samples).

This work was carried out with partial financial support of RFSI (grant Ne 06-
04-49072).
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Evaluation of the P680 midpoint oxidation potential by Klimov et alas +1.12 V
is in good correlation with electrochemical requirements. However identification of
the P680 as chlorophyll a dimer causes very important question on deficiency of
the potential so far as the chlorophyll a oxidation potential in solution has been
+0.81 V [1] and this value has been diminished by 0.1-0.3 V when dimerization
occurs. Possible influences of in vivo environments on this potential have not been
clarified enough up to date. Here we conclude that chlorophyll a midpoint oxidation
potential can not been increased up to 0 1 V if red absorption band of the pigment
has been replaced essentially to long-wavelength direction as it takes place indeed:
660—-669 nm in solutions and ~680 nm in vivo.

Biochemical and X-ray analysis have revealed 4 chlorophyll a and 2 pheophytin
amoleculesin the PS 2 RC. Midpoint oxidation potential of pheophytin a in solution
is +1.2 V [1] that is extremely large value for living cell scale and question arises: may
be evolution has created and has built — in the RC this pigment for water oxidation
exactly? Light absorption spectra of the pheophytin a molecules in solutions differ
strongly from those of the P680. However the situation has been changed sharply
for aggregates of the pheophytin a obtained by Gurinovich and coworkers, as mix
of monomers and polymers containing dimer pheophytin elementary cells. We have
continued their work and calculated spectrum of the pheophytin a aggregates only
without monomers. This spectrum corresponds to the P680 one in large degree.

It has been concluded on basis of comparison of the oxidation potentials,
absorption spectra and biosynthesis sequence for chlorophyll aand pheophytin a that
the pigment form P680 is homodimer pheophytin a / pheophytin a or heterodimer
pheophytin a / chlorophyll a.

References

1. M. Kasahara, S. Ohashi, S. Fukuyo, M. Nakazato, K. Iwamoto, Y. Shiraiwa, Y. Kato, T. Watanabe, M. Kobayashi.

Abstracts: 14 International Congress of Photosynthesis, Glasgow, 2007, p. 156.
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Mathematical modeling of the primary processes of the photosynthesis is an
important method of theirs investigations. Now there are the mathematical models,
which provide a good description of the photosynthetic reactions, but these models
do not take into account the donor side of the photosystem II (PSII). Thus a goal
of this study was elaboration and analysis of the mathematical model of PSII, which
included the description of accepter and donor sides of this photosystem.

Elaborated model of PSII had taken into account 30 states of the photosystem.
The states of PSII had different number of the electrons on the accepter side (0, 1
or 3) and the positive electric charges on the donor side (0, 1, 2, 3 or 4). Also, PSII
states could contain Q. Possible transitions in the system, theirs velocity constants
were found on basis of the literature data. A numerical method was used for solution
of the equations system.

Investigation of PSII model had shown, that this model must include non-
recombination transition between S3, S2 and S1 (S3 Y S2, S2 ¥ S1). These
transitions were necessary condition for similarity with the experimental data.

Later, investigation of the model had shown, that the induction curves of the
delayed luminescence (DL) had 3 phases. This phenomenon was not found for PSII
model without the donor side.

Also, analysis of the model of PSII had shown, that the induction curves of DL
and fluorescence (F1l) depended on intensity of light, the dark adaptation time, pH
of the stroma and the kinetic parameters of the model. The simulated dependences
were similar with the experimental results (qualitative similarity).

Thus, analysis of the model of PSII had shown, that non-monotonous changes
of the luminescence (DL and F1), theirs dependence on number of factors could be
explained as result of the processes in PSII. This result is interesting for theoretical
understanding of the mechanisms of functioning PSII.
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In photosynthetic organisms the conversion of light energy takes place in

membrane-bound pigment-protein complex termed reaction center (RC). The
bacterial RC consists of three protein subunits and 10 cofactors of electron transfer.
It is known that His L173 serves as ligand to central Mg atom of BChl P,. Using
site-directed mutagenesis we have substituted the His-1.173 by Leu and the Ile-
L177 by His. As a result the protein micro-environment near P, has changed, and
His was repositioned 3.2 A closer to the first ring of the tetrapyrrole It was shown
that Rb. sphaeroides H(1.173)+I(L177)H mutant forms stable photochemical
active RCs. According to our data the pigment composition of the double mutant
reaction center has not changed. The data of FTIR- and low temperature absorption
Spectroscopy as well as E_ P/P* values show that the primary donor in the mutant
RC is a dimer of BChl molecules. It allows us to suggest that the His-L177 can be
a Mg ligand for P, molecule. The effect of the new ligation on the properties of the
mutant RC will be discussed. This work was supported by MCB grant from Russian
Academy of Sciences and by grant 06-04-48686 from the Russian Foundation for
Basic Research.
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The oxygen-evolving complex (OEC) of chloroplasts is the unique and single
structure existing in the nature, in which process of photosynthetic O, formation
is realized. Many researchers wrongly associate this complex exclusiveiy with the
Mn-cluster connected with the structure of the D1-protein of PS-2. However, the
numerous investigations have showed that it is impossible to extract or synthesize
the manganese-protein complex that is able to efficiently form O,. This process
requires a more complex structure that has been forming during millions of years
in the course of the evolution in the photosynthetic apparatus. This structure
obligatorily includes such systems as: 1) the photochemical reaction center (RC)
of PS-2, in which the energy of sunlight is used to detach electrons from primarily
oxidized redox-active molecules; 2) the catalytic center of the accumulation and
stabilization of oxidizing equivalents on the Mn-cluster, 3) the existence of a special
reaction space for the realization of the synchronous 4-electron oxidation of two
water molecules and the formation of interatomic orbitals between oxygen atoms of
oxidized water molecules with the emission of O, in the atmosphere; 4) the systems
of the deposition of electrons and protons formed during the oxidation of water
molecules 5) the systems for regulating the functioning of the OEC.

We have performed the multiyear researches of the structure, properties
and methods of the OEC extraction and showed that it represents the symmetric
dimer of two identical pigment-lipoprotein complexes (PLPC of PS-2). In 1992 we
developed for the first time the model of the molecular structure of this dimer that
won recognition in the works of foreign scientists in 2001. The concept about the
formation of the hydrophobic boiler of the water oxidation system that allows the
screened two-anode space of the Mn-cluster to be created during the functioning
of the OEC has become the principal basis of the model. The mechanism of the
cyclic cooperative oxidation of water molecules and formation of oxygen has been
advanced and substantiated. Analyzing the role of the molecular structures of the
OEC permits us to suggest the model for a nanotechnology.
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WAVE PACKET MOTIONS COUPLED TO ELECTRON TRANSFER
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Transient absorption difference spectroscopy with ~20 femtosecond resolution

was applied to study the time and spectral evolution of low-temperature (90
K) absorbance changes in isolated reaction centers (RCs) of Chloroflexus (C.)
aurantiacus. In RCs the composition of the B-branch chromophores is different with
respect to that of purple bacterial RCs by occupying the B, binding site of accessory
bacteriochlorophyll by bacteriopheophytin molecule (®,). It was found that the
nuclear wave packet motion induced on the potential energy surface of the excited
state of the primary electron donor P* by ~20 fs excitation leads to a coherent
formation of the states P*d_ ~ and P'B,” (B, is a bacteriochlorophyll monomer
in the A-branch of cofactors). The processes were studied by measuring coherent
oscillations in kinetics of the absorbance changes at 900 and 940 nm (P* stimulated
emission), at 750 and 785 nm (®, absorption bands), and at 1020-1028 nm (B, -
absorption band). It was shown that the immediate bleaching of the P band at
880 nm and appearance of the stimulated wave packet emission at 900 nm were
accompanied (with a small delay of 10-20 fs) by electron transfer from P* to the B-
branch with bleaching of the ® absorption band at 785 nm due to @~ formation.
Only at a delay of 120 fs the electron transfer from P* to the A-branch was observed
with a development of the B, ~ absorption band at 1028 nm. This development was in
phase with the appearance o of the P* stimulated emission at 940 nm.
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THE ELECTRON ACCEPTOR QUINONE A, OF PHOTOSYSTEM I
INVESTIGATED BY PULSE EPR AND ENDOR SPECTROSCOPY
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The quinone vitamin K, (VK,) is part of the electron transfer chain in
Photosystem 1 (protein bound VK, is denoted A)). After light-induced charge
separation the spin polarized radical pair P, is formed. The protein bound
quinone exhibits physical properties different forom those of VK, in vitro. The X-ray
structure of PS I indicates that VK, in the A, binding site is involved in asymmetric
hydrogen bonding with the protein (PDB entry 1JB0).

EPR and ENDOR spectroscopy were used to investigate the light-induced
radical pair P_;*A,~ and the stationary radical anion A~ and were compared with
VK, in vitro [1]. One- and two-dimensional TRIPLE spectroscopy was used to
determine relative orientations and signs of the hyperfine (hf) coupling tensors.
Variable mixing time (VMT) ENDOR [2] was employed to determine the absolute
signs of the hf coupling constants in the radical pair P, A~ We exchanged the
quinone in the A, binding site of menB mutant Photosystem I with fully deuterated
vitamin K. This allowed us to differentiate between proton hyperfine couplings
from the qu1nonc and from the protein environment. Furthermore, DFT calculations
were performed on a model of the A binding site, which yielded hf tensors in very
good agreement with the experiment. The experimental and theoretical results
clearly show that the single-sided H-bond to A~ is indeed the crucial factor that

determines the specific electronic structure of this radical.
[1] Epel,B., Niklas, J., Sinnecker, S., Lubitz, W. (2006) J Phys Chem B, 110, 11549—11560
[2] Epel, B., Niklas, J., Antonkine, M. L., Lubitz, W. (2006) Appl. Magn. Reson., 30, 311-327
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OPTICAL AND PHOTOELECTROCHEMICAL PROPERTIES
OF PIGMENT SYSTEM MODELING PHOTOSYNTHESIS

I’'yva NAGOVITSYN!?, Galina CHUDINOVA!, Vitaly KRASOVSKII!,
Dmitry TSCHERBAKOV?, Valery SAVRANSKY', Gennady IONOV?,
Nikolay SMIRNOV?, Gennady SINKO? and Gennady KOMISSAROV?

Natural Science Center of A.M. Prokhorov General Physics Institute, Moscow, 119991,

Vavilova str., 38, Russia

E-mail: langmuir@rambler.ru; FAX: (495)232-38-62

2N. N. Semenov Institute of Chemical Physics, Moscow, 119991, Kosygina st. 4, Russia

SRussian Federal Nuclear Centre — E. I. Zababakhin All-Russia Research Institute of

Technical Physisc, Chelyabinsk region, Snezhinsk, 456770, Vasilyeva st. 13, Russia

In present work Langmuir-Schaefer films of derivatives and metallocomplexes
of mesotetraphenylporphyrin, octaethylporphyrin, ethioporphyrin,
deuteroporphyrin, mesoporphyrin, mono-, di-, triazabenzoporphyrin were prepared
and photovoltaic properties of this films were investigated. Spatial structure
calculations (Gaussian 03, HyperChem) of chlorophyll @, pheophytin, b-carotene,
mesotetraphenylporphyrin isolated molecules and chlorophyll @ — b-carotene and
mesotetraphenylporphyrin — b-carotene complexes in different molar ratios were
carried out. For isolated molecules the energy of one-particle state of electron were
calculated and spatial localizations of the most weakly associated electron were
determined. Nonlinear optical properties (Z-scan measurements), absorption and
fluorescence of water solution of pigment (mesotetraphenylporphyrin, b-carotene
and mesotetraphenylporphyrin — b-carotene complexes with pigments molar ratios
1:1 and 1:4) adsorbed on bovine serum albumin were investigated. It was found that
the interaction between mesotetraphenylporphyrin and b-carotene led to change
Rec3 sign as a result of energy transfer in molecular complex.
Authors would like to thank RFFT (grant No. 08-03-00875-a).
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ELECTRON TRANSPORT IN PHOTOSYNTHESIS
AND ITS REGULATION

A.B. RUBIN

Lomonosov Moscow State University, Faculty of Biology, Department of Biophysics,
Moscow, Russia

A data on mechanisms and kinetics of electron transfer in the primary processes
of photosynthesis under a wide range of temperature conditions is presented.
The tunnel electron transfer in photosynthesis depends on transitions between
conformational substates of protein parts of the electron carriers.

The primary stages of algal photosynthesis are regulated in such a way as
to adapt cells to the environmental conditions. The goal of this regulation is to
coordinate rates of light and dark reactions in chloroplast and to maintain the
optimum level of cell metabolism.

Data obtained demonstrate changes in the activity of PS II as related to the
regulation of the efficiency of photosynthesis in microalgae in response to the
environmental factors. Changes in the functioning of PS II represent a pathway for
such regulation with the key role belonging to the PQ pool.
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ROLE OF NAD(P)H:QUINONE OXIDOREDUCTASE ENCODED
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Soluble NAD(P)Hquinone-oxidoreductase encoded by drgA gene is involved
in NADPH oxidation and participates in the reduction of the quinone-type and
nitroaromatic inhibitors in the cyanobacterium Synechocystis sp. PCC 6803. Using
the method of EPR spectroscopy, the kinetics of Photosystem (PS) I reaction center
(P700%) re-reduction after its photooxidation with white light was monitored in
wild type and DrgA-deficient mutant. Low rate of P700" re-reduction in darkness
after its oxidation in the presence of DCMU, and low rate of P700" re-reduction
by electrons derived from the oxidation of exogenous glucose were observed in
DrgA mutant. The rate of oxygen consumption and the succinate content were
lower in DrgA mutant than in wild type cells. We suggested that DrgA protein
might participate in regulation of electron transport in thylakoid membranes of
Synechocystis sp. PCC 6803 by modulation of succinate dehydrogenase activity,
or might be directly involved in electron transfer from cytoplasmic respiratory
substrates to plastoquinone pool.

To study the function of DrgA protein in cyanobacteria we expressed digA
gene in E. coli using expression vector pTrc-99A. Twelve histidine residues were
introduced using synthetic olygonucleotide duplex. The recombinant DrgA-
12His protein purified by IMAC-chromatography method and exhibiting high
quinone-reductase activity was used to analyze the kinetics of P700* re-reduction
in isolated cyanobacterial thylakoid membranes. Added together with NADPH,
the DrgA-12His protein increased the rate of photooxidized P700" re-reduction
in DCMU-treated thylakoid membranes isolated from the wild type and from the
mutant lacking DrgA. These data indicate that DrgA protein may participate in
electron transfer from NADPH to plastoquinone pool in thylakoid membranes of
Synechocystis 6803. The role of DrgA in regulation of electron transport in thylakoid
membranes of Synechocystis 6803 is discussed.

The work was supported by RFBR grant 06-04-48658.
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In this communication, we report results of our experimental and theoretical
studies of pH-dependent regulation of photosynthetic electron transport in higher
plant chloroplasts. Our major study concentrates on the plastoquinone segment
of the intersystem electron transport chain and acceptor side of photosystem 1
(PS1). Light-induced redox transients of P_ , were registered by measuring the
EPR signal from P_ ", oxygen exchange processes were measured with O, sensitive
spin probes. The intrathylakoid pH values (pH, ) were measured with a spm label
4-amino-2,2,6,6-tetramethylpiperidine-1-oxyl accumulating inside the thylakoids
in response to light-induced generation of DpH [1] or pH-sensitive imidazoline-
and imidazolidine-based nitroxide radicals localized in the thylakoid lumen [2].
For quantitative analysis of experimental data, we have used a mathematical model
for electron and proton transport in chloroplasts, which takes into account pH-
dependent activation of Calvin cycle reactions and deceleration of the intersystem
electron flow caused by the light-induced acidification of the thylakoid lumen.
For detailed study of the rate-limiting step of the intersystem electron transport,
we performed quantum chemical calculations (PBE/3z level of density functional
theory) for the reaction of proton coupled electron transfer from plastoquinol
to the iron-sulfur cluster of the cytochrome b f-complex. It has been shown that
electron flow through PS1 is controlled by two main mechanisms: (i) acceleration
of electron transfer from PS1 to NADP* due to light-induced activation of the
Calvin cycle reaction, and (ii) slowing down of the intersystem electron flow on the
stage of plastoquinone turnover governed by pH, . According to our estimates, ATP
synthesis occurs at a moderate acidification of the thylakoid lumen (DpH 0 1.8-2.1).
For isolated bean (Vicia faba) chloroplasts suspended in a medium with PHom 7.8,
we found that pH, & 5.4-5.7 in the state of photosynthetic control, and pH, & 5.7

6.0 under photophosphorylatlon conditions.
1. B.V. Trubitsin, A.N. Tikhonov, J. Magn. Reson. 163 (2003) 257—-269.
2. AN.Tikhonov, R.V.Agafonov, L.A. Grigor'ey, L.A. Kirilyuk, V.V. Ptushenko, B.V. Trubitsin, Biochim. Biophys. Acta
1777 (2008) 285-294.
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Chloroplast, mitochondrial and bacterial ATP synthases (F F -ATPases) use

the transmembrane gradient of proton electrochemical potentials (qu,+) for ADP
phosphorylation. The catalytic part of ATP synthase, coupling factor F,, contains
3 catalytic and 3 “noncatalytic” (NS) sites. The catalytic sites function in concert,
they sequentially bind substrates, form and dissociate reaction products. Decreased
(u,,+ causes tight ADP binding to one of the catalytic sites. The binding destroys
concerted functioning of these sites and induces reversible enzyme inactivation.
An increase in gy, + causes ADP dissociation and enzyme reactivation. Regulation
of enzyme activity through its activation/inactivation is assumed to impede
nonproductive ATP hydrolysis. In the absence of energy source, isolated coupling
factors of various biological origin display solely AT Pase activity. Their activation/
inactivationisaccompanied by similar processesof ADPdissociation/association with
the only difference that F -ATPase activation is caused by high ATP concentration
or oxianions. It was found about a decade ago that the ability of F, to dissociate
tightly bound ADP thereby activating ATP hydrolysis depends on ATP binding to
NS. If this is true for ATP synthase, then the mechanism of its regulation must be
more complicated than it seemed previously. To shed light on this mechanism, the
following questions have to be answered. Is there a difference between NS properties
of F and ATP synthase? What is g, + effect on NS properties? What functions of
ATP synthase are influenced by binding to NS of nucleotides or their analogues? An
analysis of own experimental reasults and literature data allowed concluding that
noncatalytic sites are directly involved in regulation of ATP synthase activity.
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Membrane excitation in plant cellsis a multifunctional signal whose significance

and pathways are not yet fully recognized. Propagation of action potentials (AP)
over plants exposed to various stimuli temporally inhibits photosynthesis. Unlike
higher plants, characean algae combine the properties of membrane excitation,
photosynthesis, and self-organization on the cell level. Isolated characean internodes
represent a unique model for studying the influence of AP on spatial patterns of
proton flows, photosynthesis, and cell protection against excess light. The key event
during AP is nearly a 100-fold increase in the cytosolic Ca?* level. By applying
pulse-modulated microfluorometry, pH microelectrodes, and other methods,
several dramatic effects of AP were discovered at the plasma membrane and in the
chloroplast layer. In resting Chara corallina cells, photosynthesis and protective
non-photochemical quenching are subject to spatial patterns coordinated with
the light-dependent pH banding. The generation of AP temporally extinguishes
the external pH pattern, while making the heterogeneity in the chloroplast layer
even more contrast. The AP induces a large transient drop in maximal chlorophyll
fluorescence (energy-dependent quenching) and inhibits photosynthetic linear
electron transport in chloroplasts. The effect of membrane excitation on chloroplasts
is strictly light dependent and disappears upon inhibition of photosynthetic electron
flow. Relations between the AP-induced quenching and electron transport were
examined in the presence of electron acceptor methyl viologen (MV). This acceptor
was inaccessible for chloroplast thylakoids under resting conditions, even at high
(~1 mM) external concentrations. However, the generation of a single AP, made MV
immediately accessible inside the chloroplasts, which was evident from irreversible
non-photochemical quenching at the low irradiance range and from alterations in the
kinetics of P700 photooxidation. Thus, the plasma membrane excitation inhibited
native electron flow and activated electron flux to MV in a triggered mode, acting as
a switch of electron transport pathways. Possible mechanisms underlying effects of
AP on the plasma membrane and chloroplasts are considered.
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LOW MOLECULAR MASS CARBONIC ANHYDRASES BOUND WITH
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Carbonic anhydrase is the enzyme catalyzing the reversible hydration of CO.,,.
In higher plants cells several carbonic anhydrases were found and the most abundant
and well-studied was the soluble stromal carbonic anhydrase. It would seem that this
carbonic anhydrase plays very important role in photosynthesis because the pool
of inorganic carbon is stored as bicarbonate whereas the Rubisco substrate is CO,.
However, the decrease of the level of this carbonic anhydrase in transgenic plants
to 1% didn’t decrease the leaf photosynthesis. Last years, the membrane-bound
forms of thylakoid carbonic anhydrases became to attract attention as important
for photosynthesis. We isolated from thylakoid membrane the carbonic anhydrase
situated close to photosystem II or photosystem I. Molecular mass of carbonic
anhydrase situated close to photosystem I was 27.5 kDa. This carbonic anhydrase
possessed several unusual properties. Various sulfamides, the specific inhibitors
of carbonic anhydrases had different effect on enzyme activity: acetazolamide
stimulated it while ethoxyzolamide inhibited even at 10°M concentration. The
activity of this protein didn’t decrease at high temperature (90°C). Moreover, this
activity preserved after incubation of photosystem II preparations with 1% SDS at
50°C. The protein band with carbonic anhydrase activity was observed in PAAG
after SDS electrophoresis. The above facts testify to preserving the enzymatic
activity after change of the structure owing to either heating or SDS treatment.
Carbonic anhydrase with apparent molecular mass about 18 kDa was found
in the membrane preparations enriched with photosystem I. It was 7—10 times more
active than carbonic anhydrase found in preparations of photosystem IT if calculated
on chlorophyll basis. This carbonic anhydrase was less sensitive to sulfamides than
carbonic anhydrase of photosystem II and much more sensitive to heating.
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Water oxidation in photosystem II (PSII) is still insufficiently understood

and is assumed to involve HCO,". A Chlamydomonas mutant lacking a carbonic
anhydrase associated with the PSII donor side shows impaired O, evolution in the
absence of HCO,". The O, evolution for saturating, continuous illumination R,
was slower than in the wild type, but was elevated by HCO, and increased further
by Cah3. The R, limitation in the absence of Cah3/HCO," was amplified by H,0/
D,O exchange, but relieved by an amphiphilic proton carrier, suggesting a role of
CahS/ HCO, in proton translocation. Chlorophyll fluorescence indicates a Cah3/
HCO," effect at the donor side of PSIL. Time-resolved delayed fluorescence and O,-
release HCO, measurements suggest specific effects on proton release steps but not
on electron transfer. We propose that Cah3 promotes proton removal from the Mn
complex by locally providing HCO, ", which may function as proton carrier. Without
Cah3, proton removal could become rate limiting during O, formation and thus,
limit water oxidation under high light. Our results underlie the general importance
of proton release at the donor side of PSII during water oxidation.
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The role of oxygen as an indispensable competitive electron acceptor in the
reactions of electron transfer in the photosynthetic electron-transport chain is
examined. Thermodynamic reasons as well as the experimental data in favour of
the plastoquinone pool components interaction with the oxygen pool components
are analyzed. Comparison with such interaction in the case of ubiquinone in the
mitochondrial respiratory chain is made. The mechanism of participation of oxygen
species as the electron acceptors in photosynthetic electron-transport chain is
proposed, namely, the oxidation of semiplastoquinones and, in the main, of PSI
acceptors by molecules O,, and the subsequent oxidation of plastohydoquinones by
the superoxide radicals, which have formed in the both above processes [1]. The
resultant reduction of molecules O, up to hydrogen peroxide with participation of
both PSI and PQ-pool is designated as «co-operative reduction of oxygen». The
biphasic kinetics of PQ-pool oxidation after switching off the light can be believed
to be the demonstration that the components of this pool react with both oxygen
molecules and superoxide anion radicals, and the rate of the latter reaction is higher
[2]. Within framework of the proposed scheme, PQ-pool can be considered as one
of elements of a protection system of the thylakoid membranes from superoxide
radicals. Interaction of the plastohydroquinone, component of the PQ-pool, with
superoxide leads to H,O, production inside the thylakoid membrane [3]. Taking
into account that the aggregate participation of PQ-pool in the oxygen reduction
to H,0O, is higher than of PSI [4], and that the hydrogen peroxide is known to be
a signal molecule, our results allow explaining the dependence of switching on of

adaptation reactions in the plant cells on the redox-state of PQ-pool.
References
1.Ivanov B. Biochemistry (Moscow), 2008, 73, 112—-118.
2. Ivanov B., Mubarakshina M., Khorobrykh S. FEBS Letters, 2007,581, 1342—-1346.
3. Mubarakshina M., Khorobrykh S., Ivanov B. BBA, 2006, 1757, 1496—1503.
4. Khorobrykh S., Mubarakshina M., Ivanov B. BBA, 2004, 1657, 164-167.
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Usually,ammonium is not considered as an endogenous regulator of chloroplast
energeticsbecauseofitisnot foundin chloroplastsin vitro. But neutralammonia freely
penetrates cellular membranes; therefore, amine is easily lost during the isolation of
organelles. In native cells, the content of ammonium can be quite large: in the water
phase of the tomato and rape leaf tissue/apoplast the concentration of ammonium
was found about 0.5—1.0 mM. We considered the uncoupling of electron transfer and
ATP synthesis caused by low ammonium concentrations in pea chloroplasts. It was
shown that ammonium induced two-phase uncoupling, resulting in the fall of the
pH gradient. The first phase (A) was observed at ammonium concentrations 0.05
- 0.2 mM; the second one (B) was observed at 0.5-5 mM and corresponded to the
classical ammonium uncoupling. The pathway A had rather low conductivity and
did not induce full uncoupling at high DpH. The swelling of thylakoids increased the
efficiency of the ammonium uncoupling; BSA-treatment decreased it.

The efficiency of the ammonium induced uncoupling was maximal in case of
the PSII-mediated electron transfer from water to DBMIB, where the contribution
of pathway A was more than 50 %, and minimal when electrons were transported
through the entire chain. We have found two stimulators for the outflow A. Palmitic
acid sharply stimulated ammonium uncoupling in PSII and PS(I1+1), but in PSI
this stimulation was not so effective. N,N’-dicyclohexylcarbodiimide (at DCCD/
Chl = 2) increased the efficiency of ammonium induced proton outflow in all the
reactions measured.

It is suggested that ammonium induces two pathways of proton outflow from
the lumen. The first one belongs to the protein system of soft uncoupling which
activated by 0.02-0.2 mM ammonium and stimulated by endogenous decoupler
- palmitic acid. 0.2—0.4 mM ammonium stimulates ATP synthesis and electron
transfer in the entire chain without PA, but inhibits ATP synthesis in the presence
of 0.5-1 moles palmitic acid per mole of Chl. The second pathway is activated by
swelling of thylakoids.
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Molecular hydrogen is being considered as clean, recyclable, and efficient
future energy carrier. One problem exists: H, should be produced by a pollution-free
and efficient process. Alternative routes of hydrogen production using renewable
energy are still demanded, and biological hydrogen production is one of them.

Different microorganisms are able for hydrogen production. Purple bacteria
produce hydrogen under anaerobic nitrogen deficient (or limiting) conditions using
light energy. Since they have one photosystem, simple organic compounds like short-
chain organic acids are used as electron donors for photosynthesis and hydrogen
production. However, to put the hydrogen production by purple bacteria in practice,
many efforts should be applied to eliminate many basic problems; low specific rates
of the process and the source of organic electron donors are two of them.

To intensify the volumetric specific rate of hydrogen production, the
immobilization of purple bacteria is widely applied. Using own and literature data
this presentation will discuss problems and prospects of this method including
matrix for immobilization, immobilization technology, light supplement, and a
control of the process.

To solve the problem of the source of cheap electron donors an industrial wastes
might be used for hydrogen photoproduction by purple bacteria. Wastes of distillery
are candidates for hydrogen photoproduction by purple bacteria. Another alternative
is a combination of dark fermentation of organic wastes with production of hydrogen
(and organic acids as by-product), and purple bacteria producing hydrogen using
light energy and fermentation broth. In this process simultaneous wastes treatment
and hydrogen production incorporating sun energy will be achieved. The progress
of the research will be discussed.
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IN CHLOROPLASTS FROM 00000000I0O0000000 L. PLANTS GROWN
UNDER LIGHT-EMITTING DIODES WITH DIFFERENT LIGHTING
LEVELS

Elizaveta BASSARSKAYA!, Olga AVERCHEVA!, Yuliy BERKOVICH?, Tatiana
ZHIGALOVA!, Alexey EROKHIN? and Svetlana SMOLYANINA?

'Department of Plant Physiology, Faculty of Biology, Moscow State University,
Leninskie Gory, Moscow 119992, Russia

E-mail: venik@lighters.ru; FAX: +7-095-939-43-09

2State Scientific Centre of Russian Federation - Institute for Biomedical Problems,
Moscow, Russia

Lamps based on high-output light-emitting diodes (LEDs) are a promising
artificial lighting source for growing plants. However, the influence of LED
lighting on plant condition has not yet been thoroughly studied. We examined the
photochemical (PCA) and photophosphorylation activity (PP) in chloroplasts
isolated from the 4-th leaf of 28-day-old Brassica chinensis L. plants (cv. Vesnyanka).
The plants were grown under red (660 nm) and blue (470 nm) LEDs with a red :
blue photon ratio of 7 : 1 with a 24-hour photoperiod. The plants were illuminated
with two photosynthetic photon flux levels: 391+24 pmol/(m?s) (400 ppf) and
107£9 pmol/(m?s) (100 ppf). Chloroplasts isolated from plants grown under
high-pressure sodium (HPS) lamps with the same light intensities were used as a
control.

The study has shown that in plants grown under LEDs, lower light intensity
is more favorable in terms of PP. In plants grown with 400 ppf, cyclic PP measured
with phenazine methosulfate, non-cyclic PP measured with K,Fe(CN), and the
coupling of PP to electron transport (ET) were 30—50 % lower than in control
plants. In plants grown under LEDs with 100 ppf, PP and P/2e- were higher than
in plants grown with 400 ppf under the same lighting source; they were also 2—4
times higher than in control plants and were about the same as in control plants
grown with 400 ppf. Basal and PP-coupled ET activity measured with K,Fe(CN),,
as well as the Mehler reaction measured with adrenalin and glyoxylic acid, didn’t
differ depending on light intensity in plants grown under LEDs and was lower with
100 ppf in plants grown under HPS lamps. ET activity in PS I in plants grown under
LEDs was lower with 100 ppf than with 400 ppf; in plants grown under HPS lamps it
didn’t differ depending on light intensity. We suggest that plants grown under LEDs
with 400 ppf are suffering light stress which prevents them from effectively using
light energy in photosynthesis.
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Photooxidation of Bchl dimers of the LH2 complexes directly in the
membranes is occurred under the light absorption by carotenoids. The membranes
are isolated from the cells of Alc. minutissimum growing at different concentrations
of diphenylamine (3-12 mg/l). The content of carotenoids varied from 2-7 %
to 70-85 % as compared to the control. The composition of carotenoids changed
simultaneously. Rhodopin and spirilloxanthin were the main carotenoids in the
control. Upon reducing the carotenoids concentration up to 30—60 % the main
carotenoid was neurosporene and with reduction to 2—5 % z-carotene, phytofluene
and phytoene were principal.

[lumination of the membranes (carotenoids content 210-85%) by the blue
light causes quick(one hour) bleaching of the dimer Bchl’s band of the LH 2 complex
absorbed at 855 nm and the appearance of the band of Bchl oxidation product (band
at 693—695 nm). This process was reduced preliminary by 2—4 times in the samples
with low content of carotenoids (>5 %); photooxidation of Bchl was very low as
well and was substituted by photodegradation of the pigments.

Studying heterogeneity of the LH2 complexes carotenoids’ content in the
samples under investigation revealed that there were three types of the complexes in
the membranes isolated from the cells with inhibited synthesis of carotenoids. They
were: 1. — the LH2 complexes without carotenoids; 2 — the LH2 complexes with low
carotenoids content and with carotenoids from the early stages of biosynthesis; 3. the
LH2 complexes with high content of carotenoids and carotenoids’ composition very
close to the control. If the first one was dominated in the sample (>95-99 %) the
efficiency of photooxidation of the Bchl dimers of the LH2 complexes was strongly
reduced. Thus, this process is practically independent of the type and the content of
carotenoids in the LH2 complex.

This work was supported by RFBR grant Ne 48516
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Effects of photosynthesis, respiration inhibitors and oxygen on the electron
transport in photosystem I (PSI) of the cyanobacterium Arthrospira platensis cells
were studied. Redox transients of P700 were induced by illumination at 730 nm
and monitored as kinetics of the absorption changes at 810 nm; to block electron
influx from PSII, the measurements were performed in the presence of 30 uM
3-(3,dichlorophenyl)-1,1-dimethylurea (DCMU). Inhibitors of terminal oxidases
(potassium cyanide and pentachlorophenol) insignificantly influenced the fast
oxidation of P700 under aerobic conditions, whereas removal of oxygen significantly
decelerated the accumulation of P700".

In the absence of oxygen the slow oxidation of P700 observed on the first far red
light illumination was accelerated on each subsequent illumination, suggesting an
activation of the carbon cycle enzymes. Thus, kinetics of the P700 oxidation recorded
under anaerobic conditions in the presence of DCMU were caused by reactions of
the carbon cycle where NADP(H) was expended and NADP* was generated. In the
absence of oxygen and far red light the level of NADP(H) in stroma apparently rises
and there is no final acceptor (NADP") for oxidation P700.

Under anaerobic conditions, potassium cyanide (an inhibitor of carbon dioxide
assimilation) failed to influence the kinetics of redox transients of P700, whereas
iodoacetamide (an inhibitor of NADP glyceraldehyde-3-phosphate dehydrogenase)
completely prevented the photooxidation of P700 blocking NADP(H) oxidation in
Calvin cycle. Thus, the fast photooxidation of P700 in the A. platensis cells under
aerobic conditions in the presence of DCMU was caused by linear electron transport
onto PSI. Slow transient changes in the P700 photooxidation under anaerobic
conditions (in the presence of DCMU) were due to increasing of the NADP(H)
level in the cells.

85



P24
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Effect of inhibitors of respiration (sodium azide, NaN,) and photosynthesis
(DCMU) on astructure and function state of chloroplast and mitochondria in 7-days
green seedlings of barley was investigated. Suppression of photosynthetic activity
of plants by DCMU was not reflected in intensity of respiration. Nevertheless,
DCMU effected the incorporation of the potential-sensitive rhodamine 123 probe
in mitochondria. Inhibitory of respiration by NaN, led to partial suppression of
photosynthetic activity in barley seedlings. At these conditions decrease in an
effective quantum yield of PSII (Yield) and increase in level of nonphotochemical
quenching of chlorophyll fluorescence (qN) was observed. Effect of sodium azide
on photosynthetic activity of chloroplasts was accompanied by decrease of lipid
peroxidation and level of soluble sugars due to diminished amount of disaccharides.
Activity of cytochrome oxidase decreased approximately on 20 % in a case of NaN,
action and practically did not change under photosynthesis inhibition by DCMU.
Inhibitory action of sodium azide considerably decreased after heat treatment (400°C,
3h) of green barley seedlings whereas in the DCM U-treated leaves suppression of
respiration intensity under hyperthermia was observed.

Both abscisic acid (ABA), and heat shock (HS) reduced the photosynthetic
evolution of oxygen. The effect was amplified at joint action of ABA and HS,
that specifies in different mechanisms of ABA and hyperthermia influence on
photosynthetic function. ABA did not influence intensity of respiration in
mitochondria essentially, but strengthened inhibitory HS action against structural
changes of mitochondrial membranes.

ATP content estimated per one protoplast, did not change after inhibitors
action, as well as exogenous ABA. The data obtained allows making the assumption,
that observed effects are not connected with change of cell energy balance. The
results are discussed in relation to mechanisms of chloroplast and mitochondria
interaction in a plant cells under stress conditions.
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PARTICIPATION OF ADENYLATE KINASE OF THE CHLOROPLASTS
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It has been analyzed principal possibility of participation of adenylate kinase in
regulation of diffusion of adenine nucleotides in the chloroplasts. For this purpose
it has been studied the influence of adenylate kinase on the rates of the synthesis of
gluco-6-phosphate and on the reduction of ferricyianide at phosphorylation in the
system containing chloroplasts, hexokinase and ADP in low concentration.

In this instance, in diffusion mode of phosphorylation functioning principal
possibility of increasing the rate of ATP transfer from the chloroplasts to hexokinase
with participation of adenylate kinase hasbeen ascertained. The results of experiments
have been discussed within the model according to which it is supposed that in
chloroplasts at the level of functioning of adenylate kinase via direct and reverse
bond of the shuttle type it is possible to regulate adenine nucleotides and to control
ATP regeneration relative to its requirements in connection with other regulation
mechanisms. In this case feedback control is made due to the regulation effect of
ADP on catalytic activity of CF,, entering from adenylate kinase. In favor of model
application experimental data are given on localization of adenylate kinase in the
chloroplasts, regulation of its activity with natural inhibitors and phytohormones,
participation in adaptation of the plants to different environmental factors that
testifies its probability. As data obtained by us show changes of adenylate kinase
activity of the chloroplast can include both stimulation and inhibition. Such dual
regulation of reciprocate effect is well agreed with general principals of regulation of
physiological photosynthetic systems.
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The purple sulfur phototrophic bacterium Thiocapsa roseopersicina BBS
contains several Ni-Fe hydrogenases. One of two membrane-bound hydrogenases is
remarkably stable. However, its investigation and usage is limited by the availability
of the protein. The Ni-Fe hydrogenase HydSL assembly includes the concordant
expression of two structural genes (hydS and hydL) as well as a number of accessory
genes, participating in the maturation process of this enzyme.

The hydSL genes are expressed on the very low level in Thiocapsa roseopersicina
that makes difficult both basic and applied investigations. One possibility to increase
HydSL yield might be recovering of the active enzyme from its purified subunits.

Firstly, we overexpressed both hydS and hydL genes in E. coli cells and partially
purified each subunit from inclusion bodies. Following this, we carried out a number
of experiments on in vitro renaturation of the HydSL hydrogenase from its HydS and
HydL constituents. Our preliminary data showed that recovered enzyme evolved
hydrogen on alow level and that the evolution was not due to the background of the
E. coli hydrogenase activity.
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The oxygen reduction, the electron transfer to oxygen, is the alternative
pathway of photosynthetic electron transport, with the its share amounting to 30 %
from total electron transport in the optimal conditions for CO,, assimilation in vivo.
The immediate reductants of O, are still unclear. Ferredoxin (Fd), autooxidizable
small (12 kDa) stromal protein, is traditionally thought as the essential oxygen
reductant, although the rate constant of the reaction of Fd with O, molecules is not
high. Since the membrane-bound carriers of Photosystem I acceptor side as well as
the plastosemiquinone can be the O, reductants, it is possible that there are several
concurrent sinks to oxygen in the photosynthetic electron-transport chain (PETC).
We compared the Fd-dependent oxygen reduction rate, measured as the rate of Fd
oxidation by oxygen, with the total rate of the electron flow to oxygen. The latter
was found from the measurements of either the oxygen concentration change or
Photosystem I quantum yield. The results derived from both methods are closely
agreed.

In the absence of NADP* the Fd-dependent oxygen reduction amounted to
70-80 % in weak light and 40—60 % in strong light, of total electron flow to oxygen.
The rate of Fd-dependent oxygen reduction was not affected by light intensity, so the
decrease of its share could be explained by the increase, with the increasing of light
intensity, of electron flow to O, from membrane-bound carriers situated in PETC
‘before’ ferredoxin. These data are in accordance with our data that the hydrogen
peroxide formation inside membrane in strong light is larger than in weak light.
The contribution of Fd-dependent oxygen reduction to the total oxygen reduction
decreased to 5-10 % in the presence of NADP". These data are the first quantitative
estimation of the ratio of concurrent electron flows to O..

The existence in PETC of some concurrent pathways leading to generation
of hydrogen peroxide, the main signal agent in the plant cell, and the possibility of
their variation can be the basis to signalling about the different PETC states under
various environment conditions.
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Characean algae are considered close relatives of land plants, and are suited

perfectly for studying relations between photosynthesis and proton flows. Upon
irradiation with photosynthetically active light, cells of Chara corallina produce
coordinated spatial patterns of chlorophyll fluorescence and extracellular pH. In the
resting cell the periodic pH profile is parallel to the profile of non-photochemical
quenching (NPQ) and antiparallel to that of effective photosystem II quantum
yield (DF/Fm’). Photosynthesis is higher in the acid zones compared to alkaline
zones. Our previous measurements demonstrated that electrically-induced
action potential (AP) smoothes the pattern of extracellular pH and differentially
suppresses photosynthesis in the alkaline and acidic regions of Chara cells. Based
on the observations of stronger AP-induced quenching in alkaline than in acidic
zones, we suggested that the pattern of photosynthetic electron flow, unlike the pH
profile, is not smoothed after AP but becomes even more pronounced. In this work,
we examined the effects of Chara cell excitation on images of DF /Fm’ and NPQ with
high resolution Imaging-PAM technique. The Imaging-PAM Maxi-version provides
imaging of large scale samples like Chara corallina, measuring 0.9 mm in diameter
and up to 8-9 cm in length. The results of this study suggest that AP generation
enhances the banding patterns of NPQ and photosynthetic electron transport in
the chloroplast layer. The observation that AP generation intensifies the separation
of chloroplast layer into areas with high and low photosynthesis adds to the list of
documented phenomena induced by propagating electric signals in plants. These
include changes in osmotic and turgor pressure, rapid leaf movements, stimulation
of respiration, induction of proteinase inhibitor synthesis, temporal inhibition of the
H* pump and high pH channel activity. The significance of AP as a multifunctional
signal is thus emphasized. We discuss the transient changes in pH-banding, effective
quantum yield and non-photochemical quenching in relation to alterations in
intracellular Ca®>* and H* concentrations during and after AP.
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In this work, we have studied regulation of photosynthetic electron flow
through photosystem 1 (PS1) in C,-plant leaves (Hibiscus rosa-sinensis and Vicia
faba). Using EPR and PAM-fluorimetry methods, we investigated the influence of
illumination pre-history and effects of atmospheric gases (O,, CO,) on P redox
transients and slow induction of chlorophyll fluorescence. It has been demonstrated
that the depletion of oxygen from the leave atmosphere have a substantial influence
on the photosynthetic electron transport in intact chloroplasts. Under anaerobic
conditions, a steady-state concentration of oxidizes centers P_ * is considerably
lower than under aerobic conditions. Non-photochemical quenching of chlorophyll
fluorescence also diminishes with depletion of oxygen, indicating a decrease in the
transthylakoid pH gradient (DpH). For quantitative analysis of experimental data,
we used a mathematical model for electron and proton transport in chloroplasts,
which takes into account alternative pathways of electron flow and pH-dependent
regulation of intersystem electron transport. According to our estimates, in Hibiscus
rosa-sinensis electron flux from PS1 to O, under quasi steady-state conditions
comprises & 40 % of the total electron flux tzhrough PS1. A decrease in the level of
P_,, under anaerobic conditions can be caused by two reasons: i) the over-reduction
of the acceptor side of PS1 due to deceleration of electron efflux from PS1, and i)
the release of photosynthetic control caused by a decrease in DpH. In the meantime,
we did not observe any stimulation of cyclic electron around PS1 that might be
expected under anaerobic conditions due to redistribution of electron fluxes on the
acceptor side of PS1.
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In this work, we have compared fluorescence characteristics of Tradescantia

leaves of different species: Tradescantia albiflora Kunth (the humid tropics of
South America), T. fluminensis Vell (the tropics of America from Central America
to Argentina). T. navicularis Ortg. (Mexico and Peru) and T. sillamontana Matude
(north-east of Mexico). We focused our study on the influence of illumination
conditions during plant growth and effects of plant adaptation to the light or to
darkness on the fluorescence parameters (fast and slow induction of fluorescence,
photochemical and non-photochemical quenching of fluorescence) of leaves in vivo.
For all the species studied in our work, photochemical quenching (Q,) of chlorophyll
fluorescence in plants grown under a high light illumination (10-20 klx) was
more intensive as compared to plants grown at low light intensity (0.3-0.5 klx).
In contrast to photochemical quenching, non-photochemical quenching (NPQ) of
chlorophyll fluorescence in plants grown at high light intensity is less significant
than in plants grown at low light intensity. Dark adaptation (about 60—80 min) of
plants grown under high light conditions leads to a decrease in Q, and an increase
in NPQ. Light adaptation of T. albiflora n T. fluminensis grown at dim light leads
to a decrease in NPQ and an increase in Q,; light adaptation of T. navicularis and
T. sillamontana leads to an increase in both components of fluorescence quenching.
The data obtained are discussed in the context of the problem of photosynthetic
apparatus adaptation to variable conditions of illumination.
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BHUMN cenekinm 1 ceMeHOBOICTBA 0BOIIHBIX KyasTyp PACXH, OnnnioBo, Mocksa

B dorocunTeTnyeckoii 21eKTPOH-TPAHCTIOPTHON 11NN B TIepBOl (HU3KHUE T0-

JIO)KUTEJIbHBIE) ¥ BTOPOil (HEGOJbIIME 3HAYEHUS OTPUIIATEIbHOI TeMIepaTyphl)
(hazax sakasmMBaHUS COXPAHAJICS TPAHCIIOPT 3JEKTPOHOB HA KUCJIOPOJ KaK JOIIOJ-
HUTETbHBIN 1o cpasrenuio ¢ HAJ[MD akuenrop anextponos. [Ipu aToM He HabJIio-
JIAJIOCh BO3PACTAaHUSI CKOPOCTHU TiepeHoca 31eKTpoHoB Ha Kuciaopoa B DC 1 u OC 2.
CuretoBaresibHO, HECMOTPSI Ha JIOCTATOYHO BBICOKYIO KOHIIEHTPALMIO KHUCJIOPOJA
B XJIOpoIIacTax (BCJIEJACTBUE €0 BbIJEJEHUS W3 BOJbI), B HUX HE IIPOUCXOIUIIO
yBEJIMYEHUsT TEHEPAINN aKTUBHBIX (hOPM KUCTIOPO/Ia U HE CO3/IaBAMCh YCJIOBHS,
MPUBOJAIINE K BOSHUKHOBEHUIO (DOTOOKHMCIUTENBHOTO cTpecca. B 1mepBoit dase
3aKasBanust Habuoganach 6oJiee BbICOKAs CTEIEHb Pa3obIIeHus mepeHoca aJeK-
tpoHoB Ha Kucyaopon B OC 1 no cpasuenuio ¢ HA/I® u deppuninanmgom xajms.
B03MO:KHO, 3TO CBSI3aHO € TEM, YTO CKOPOCTDb ACCUBHOTO BLIXOJIA ITPOTOHOB (passive
proton leakage) 13 BHYTPUTHIAKOUIIHOTO [TPOCTPAHCTBA HAPYIKY OKA3bIBAET J[OII0JI-
HUTEJIbHOE PETyIupyIolee AeiiCTBIe Ha aKIeNTHPOBaHNE AJIEKTPOHOB KUCTIOPOZOM
B OC 1 1o cpaBHEHUIO ¢ APYTUMU aKIenTopaMu. [10ATOTOBKA pacTeHni K 3MMHIM
YCJIOBUSIM CYIIECTBOBAHMSI CBsI3aHa C TIEPECTPONKON B JIMITUIHOM COCTaBe MeMOpaH
XJIOPOILJIACTOB ¥ MOBBIIIEHUEM UX THAPOGOOGHOCTH, YTO TIPUBOAUT K YMEHbBIIECHUIO
BeJIMYUHBL [U(GY3MOHHOI COCTABIISAIONIEN TPOTOHHON MTPOBOAMMOCTH THUIAKOWI-
HOIi MeMOPaHbI, U KaK CJEACTBIE, YMEHbIIEHUIO TPOIECCa BOCCTAHOBICHUSI KUCIIO-
poaa. B abCcoMOTHBIX BeJMUMHAX CKOPOCTH HEIMKJIUYECKOTO U TICEBIOIUKINYEC-
KOTO TPAHCIIOPTA 3JIEKTPOHOB C PA3JIMYHBIMU AKIENITOPAMU OKa3aJIUCh OJIU3KUMU
y copToB 03uMOii mmerutrsl 3apst u [losecckas 70 Ha mepBoit 1 BTopoil azax 3aka-
suBanus u npu Aeiicrsun pazoduuress NH, Cl. 91o nossosser cuurars, 4T0 101y-
YEeHHAs HAMU TEHIEHIIUsSI OTPakaeT OOIIyI0 3aKOHOMEPHOCTD IIPUCIIOCOOUTENBHO
peaxiy pacTeHnii 03UMOI TIIIEeHNIIbI K HU3KOH TemIieparype.
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BOJOPO/JIA B XJIOPOIIJIACTAX TOPOXA

Tlaauna JIBICEHKO

MockoBckuii rocyiapcTBeHHblil yHusepcuteT uM. M.B. Jlomonocosa, buosnornuecknit
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Teneparust akTUBHBIX (POPM KUCIOPO/IA B XJIOPOIIJIACTAX HA CBETY, TIPEsKJIE BCe-

ro, 00yCJIOB/IEHA BOCCTAHOBJIEHHEM KUCJIOPOIA B 3JIEKTPOH-TPAHCIIOPTHOM €.
Hamu o6HapyskeHO BOCCTaHOBJIEHME KHCJOPOJA /10 MEPOKCUA BOAOPO/IA, KOTO-
poe OCyTIEeCTBIISIETCST OHOBPEMEHHO W TApPalJIeThHO BOCCTAHOBIEHNIO KUCIOPOIA
B OC1 10 CyNnepoKCUIHOTO AHUOH-PAUKAIA, PETUCTPUPYEMOTO B TIPUCYTCTBUU
azpenasuna. Tak, Ipu OCBEIIEHUN M30JUPOBAHHBIX XJOPOIJIACTOB B OTCYTCTBHE
9K30TEHHBIX AKIETNITOPOB HJIEKTPOHOB HAOIIOMATOCH HEOOMBINOE HAOTEHHOE TIOT-
JioliieHre Kucsaopoia. Llpu gobaBiieHny ajipeHaIHa, B3AUMOIEICTBYOIIETO ¢ Cy-
NepOKCUIHBIM annoH-pasukaioMm B MC 1, morsomienre KUCA0poIa Ha CBETY 3HA-
YUTENBHO yBeanInBaaoch. OfHAKO MPH TOCTELYIONeM BHECEHUN B 3TY CHUCTEMY
KaTasla3bl B TeMHOTE PErUCTPUPOBAJIOCH OJJHOMOMEHTHOE Bbljle/leHle KUCIOPO/a,
YTO YKa3bIBAJIO HA 00pa3oBaHue MEPOKCU/IA BOAOPO/IA OJHOBPEMEHHO C OKHCJIEHNU-
eM a/ipeHaINHa CyTepoKkcuaoM. /laHHas cepns 9KCHEpUMEHTOB TTPOBOAUIACH TTPU
pH 7,4, 4TO MOJHOCTBHIO UCKIIIOYAIIO BO3MOKHOCTD 00Pa30BaHUS IIEPOKCU/IA BOIOPO-
Jla P OKUCJIEHNN caMoro ajipeHanuna. [Ipu moBTOpHOM BKJIIOYEHNN CBETA BEJIH-
YKHA MOIJIONIEHUsT KUCI0PO/a B 9TON cucTeMe ObLiIa 3HAUMTENbHO HIKE, [10-BUIU-
MOMY, B Pe3yJIbraTe PasJioKeHust 00pasyolerocs nepokcuia Karaiasoi. Jlaee s
yIaJeHust TIePOKCU/Ia BOAOPO/A B ATOI crcTeMe Oblia Co3/[aHa dTaHOJ-KaTalazHas
JoByIKa (1yreM n00aBJIeHKs 9TaHO/a). B ee MpucyTCTBUM TIOMVIONIEHUE KUCJIO-
pora yeuamiaock. [Ipu 9ToM BeJuurHa HAOMIOAaeMON CTUMYJISIIIUN 3HAYUTEILHO
IIpeBblIIala CKOPOCTh MOIJIONIEHNs KICJI0PO/a Ha CBETY IIPH IIOJHOM Pa3JIosKeHUH
TIePOKCH/Ia BOIOPO/IA TIO IEHCTBIEM 9K30T€HHON KaTala3bl M TIPEBHIIAjIa BeJTnIn-
HY TIOTJIOIIEHMST KUCJIOPO/a B IPUCYTCTBUM OHOTO ajipeHasnua. CyMMUpoBaHue
MHTEHCHBHOCTH J[BYX TPAHCIIOPTOB 3JIEKTPOHOB Ha KHUCJIOPOJ ¢ 0O0PA30BAHUEM CY-
MEPOKCHJIA U NIEPOKCHIA BOAOPOAA HAOIIOAAIOCH B IIMPOKOM AUANA30He 3HAUEHUIT
pH ot 7,2 no 8,2, npuuem onbiTHAS BEJIMYMHA ITOJHOCTBIO COOTBETCTBOBAJIA TeOpe-
TUYECKU PACCUNTAHHOM, NCXO/ M3 BEJIMYUH, TTOJy4aeMbIX IIPU Pa3/leIbHOM peruc-
TpaIyy CKOPOCTel TOKA 3JeKTPOHOB Ha KUCJOPOJ B TMPUCYTCTBUU apeHaInHA 1
9TaHOJI-KaTaJa3HOH JIOBYIIKHU.
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OXYGEN AS THE ELECTRON ACCEPTOR IN WHEAT CHLOROPLASTS
UNDER DROUGHT STRESS

Galina LYSENKO, Irina STRIZH

Plant Physiology Department, Faculty of Biology, M.V. Lomonosov Moscow State

University, Leninskie gory d.1, k.12, 119992, Moscow, Russia

E-mail: irina.strizh@mail.ru; FAX: +7(495)9394309

Several lines of evidence suggest that water deficit induce the allocation of

photosynthetic electrons to O, particularly in wheat (Triticum aestioum L.) [1]. We
have found that electron transport activity in the whole photosynthetic electron
transport chain (PETC) slightly increased in drought-resistant wheat cultivar
Saratovskaya 29, but decreased in drought non-resistant cultivar Opal under
drought stress. However the electron transport activity of photosystem (PS) I and
PS 1T were decreased in both cultivars. An increase in the whole electron transport
rate when both photosystems decrease their activity may be caused by more
effective reoxidation of plastoquinone (PQ) pool. The reoxidation of PQ-pool could
be promoted particularly by O, photoreduction. Indeed, it was found that oxygen
photoreduction with H,O, generation increases significantly in drought-resistant
wheat, but decreases in the sensitive cultivar under drought stress. On contrary, the
PS T associated Mehler reaction that result in superoxide generation decreases in
the resistant cultivar and stays constant in the sensitive one. Summarizing several
independent studies of the O, photoreduction in plants, growing under different
environmental conditions that result in osmotic stress, the conclusion was made
that the superoxide formation in PS I locality is a disadvantage, whereas slight
increasing of the H,O, generation in thylakoids may be related to the plant stress
tolerance [2]. It is supposed that O, photoreduction in PETC may drain the reduced
equivalents overproduction in chloroplasts under drought stress and participate in
water balance regulation, whereas H,O, may initiate various signaling pathways.
Strikingly opposite effect of the drought stress on O, photoreduction in two wheat
cultivars may results from the different intramembrane changes occurring in
thylakoids under water deficit.

[1] Biehler K., Fock H. Evidence fort he contribution of the Mehler-peroxidase reaction in dissipating excess electrons
in drought-stressed wheat. Plant Physiol. 1996. V. 112. P. 265-272.

[2] Strizh L. .The Mehler reaction as an essential link between environmental stress and chloroplast redox signaling.
In: Allen JE Gantt E, Golbeck JH, Osmond B eds. Photosynthesis. Energy from the Sun. Proceedings of the 14®
International Congress on Photosynthesis. Springer, Heidelberg. 2008. P. 1349-1352.
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COMPARISON OF LIGHT DEPENDENCE OF NITRATE UPTAKE IN FREE
LIVING GREEN ALGAE 000000000 AND SYMBIOTIC GREEN 000001
00000DOoo

Elena PAVLOVA and Alexander MASLOV

Institute of Basic Biological Problems RAS, Pushchino, Moscow Region, 142290, Russia
E-mail: helen@ibbp.psn.ru; FAX: +7-496-733-05-32

The connection of photosynthesis with the nitrate uptake was compared in
photosynthesizing free living green algae Chlorella sp.K , and lichenized symbiotic
green algae Trebouxia. In Chlorella light was shown to promote nitrate assimilation.
DCMU completely inhibited the nitrate uptake by the cells. At high light intensities
and CO, concentrations saturating photosynthesis nitrate promoted O, evolution.
The isolated highly purified alga Trebouxia did not assimilate nitrate from exogenic
solutions. The purification procedure itself did not change the rates of photosynthesis
and respiration as compared to intact thallus. It demonstrated the intactness of
algal cells after purification and incubation with nitrate. Mycobiont and thallus
fragments containing both bionts assimilated nitrate with illumination showing
no essential influence on the rate of uptake. DCMU, inhibitor of photosynthetic
electron transport, had only a minor effect on the uptake rate, although it completely
blocked oxygen evolution by the photobiont. The absence of nitrate uptake detected
spectrophotometrically was confirmed by the mass-spectroscopic measurements.
Incubation of purified algal cells in solution of Na"NO, did not noticeably enrich
cells with ®N either in the light or in the dark. In contrast, the intact thallus of
lichen had substantial enrichment with N isotope under the same conditions. This
data imply the absence of direct connection of nitrate assimilation to photosynthetic
electron transport, unlike in the free-living green algae where nitrate assimilation is
directly coupled with photosynthesis.
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FUNCTIONAL CHARACTERISTICS OF PHOTOSYSTEM II IN THE DARK
GROWN DOOOO MUTANT 0O00O000OO00O00OOIO0O000000

Alexey PIGOLEYV, Sergey ZHARMUKHAMEDOV and Vyacheslav KLIMOV

Institute of Basic Biological Problems, Pushchino, Moscow region, 142290, Russia;
E-mail: alexey-pigolev@rambler.ru; FAX: +7-0967- 330532

InactivationofthepsbOgeneinhigherplantsand thegreenalgae Chlamydomonas
reinhardtii prevents the assembly of stable Photosystem 11 (PSII) complex [1-3].
On the other hand DpsbO strain cyanobacterium Synechocystis PCC6803 could
grow photoautotrophically and assemble active water-oxidizing complex (WOC),
although it was more sensitive to photoinduced damage [4]. Since one of the reasons
of PSII instability in DpsbO -mutants of eukaryotes could be photoinactivation we
studied characteristics of PSII complex in the dark grown PsbO-deficient mutant
of green alga C. reinhardtii. It was found that grown under heterotrophic conditions
(dark + acetate) DpsbO mutant cells of C. reinhardtii were capable of assembling
stable, photochemically-competent reaction centres of PSII (that was confirmed
by immunological analysis of D1 protein level, pigment content and photoinduced
changes of PSII chlorophyll fluorescence yield) while O,-evolution activity was not
revealed. The ratio Fo/Fm of the dark grown DpsbO mutant C. reinhardtii was 0.37
compared to 0.56 of the dark grown wild type cells. The OIDP rise of the induction
curve, measured on the dark grown DpsbO C. reinhardtii cells, showed a marked
decrease in the rate of the electrons donation from the WOC to PSII reaction centre.
The dark decay of the Fm in the presence of DMCU (reflecting charge recombination
between Q,- and the oxidized components of the PSII donor side) was retarded
in the mutant. In addition the kinetics of DpsbO-mutant Fm dark relaxation was
characterized by the appearance of a transient fluorescence increase, which was also
seen in thermoinactivated or hydroxylamine treated wild type cells.

The data obtained indicate that the dark grown PsbO-deficient cells of
C. reinhardltii are able to form stable, photochemically-active PSII reaction centre,
unable to oxidize water due to probable defects in the assembly of the manganese
cluster.

1Yi X., McChargue M., Laborde S., et al. (2005) J. Biol. Chem., 280, 16170-16174.

2 Mayfield S.P, Bennoun P, Rochaix J.D. (1987) EMBO J., 6, 313-318.

3 De Vitry C., Olive J., Drapier D., et al. (1989) J. Cell Biol., 109, 991-1006.

4 Burnap R.L., Sherman L.A. (1991) Biochemistry, 30, 440-446.
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The balance between photochemical utilization of light energy and thermal

losses of excessive excitations in plants is maintained by a variety of mechanisms. The
regulatory protective mechanism known as nonphotochemical quenching (NPQ) of
chlorophyll excitations is normally activated under continuous illumination at high
photon flux densities. The analysis of chlorophyll fluorescence provides considerable
information, including the efficiency of charge separations in photosystem II (PSII).
Our previous measurements demonstrated that, in cells of a hornwort Anthoceros,
strong nonphotochemical quenching of chlorophyll fluorescence develops in the
dark after a short (1-3 s) pulse of intense light. The light-triggered quenching of
maximum fluorescence Fm, measured on microscopic regions of Anthoceros thalli
with a pulse amplitude modulated Microscopy-PAM fluorometer (Walz, Germany),
developed within 0.5—1 min after the actinic light pulse and relaxed gradually in the
subsequent 10—15 min. The light pulse-triggered Fm changes occurred in parallel
with changes in minimal fluorescence Fo, as monitored with weak modulated light.
Interestingly, the light-triggered quenching of Fm and Fo fluorescence developed
concurrently with but slower than regenerative changes in cell membrane potential
recorded with capillary microelectrodes. In this work, we examined images of
PSII photochemical efficiency (DF/Fm”) and NPQ in Anthoceros cells with high
resolution Imaging-PAM technique. The observations made with conventional
(transmitted light) and fluorescence microscopy revealed the structural and
photosynthetic heterogeneity within individual chloroplasts of Anthoceros cell.
Hornworts (Anthocerotae) are the group of land plants with pyrenoid-containing
chloroplasts. It appears that heterogeneous pattern of NPQ within the chloroplast
is attributed to the presence of pyrenoid, characteristic of Anthoceros genus. Since
pyrenoids are known to be enriched in Rubisco content, one may assume that the
NPQ pattern at the chloroplast level reflects different photochemical activities of
PSII in the chloroplast regions differing in capacity of carbon fixation.
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PROTECTIVE EFFECT OF BICARBONATE AGAINST EXTRACTION
OF THE EXTRINSIC PROTEINS OF THE WATER-OXIDIZING COMPLEX
FROM PHOTOSYSTEM II MEMBRANE FRAGMENTS

Olga V. POBEGUTS, Tatiana N. SMOLOVA and Vyacheslav V. KLIMOV
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E-mail: nikitishena@mail.ru; FAX: +7-496-7-33-05-32
A protective effect of bicarbonate (BC) against extraction of the extrinsic

proteins, predominantly the Mn-stabilizing protein (PsbO protein), during
treatment of Photosystem II (PS IT) membrane fragment from pea with 2 M urea,
and at low pH (using incubation in 0.1 M glycine-HCI buffer, pH 3.5 or 0.5 M
citrate buffer, pH 4.0—4.5) was detected. It was shown that the extraction of the
proteins with Mw 24 kDa (PsbP protein) and 18 kDa (PsbQ protein) by the use
of highly concentrated solutions of NaCl does not depend on the presence of BC in
the medium. An optimal concentration of BC at which it produces the maximum
protecting effect was shown to be between 1 mM and 10 mM. The addition of
formate did not influence the protein extraction but it reduced the stabilizing effect
of BC. Independence of the stabilizing effect on the presence of the functionally
active Mn within the water-oxidizing complex indicates that the protecting effect of
BC is not related to its interaction with Mn ions. The fact that there is a preferable
sensitivity of the PsbO protein to the absence of BC in the medium during all the
treatments makes it possible to suggest that either BC interacts directly with the
PsbO protein or it binds to some other sites within PS II and this binding facilitates
the preservation of the native structure of this protein.
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INFLUENCE OF HEAVY METAL IONS ON DARK RELAXATION
KINETICS OF VARIABLE CHLOROPHYLL FLUORESCENCE
IN CHLOROPLASTS

Oleksandr POLISHCHUK, Nataliya TOPCHIY and Elena ZOLOTAREVA

M.G. Kholodny Institute of Botany, Kiev, Tereshchenkivs’ka St. 2, 01004 Ukraine
E-mail: polishch@yandex.ru; FAX: +38-044-272-32-31

Increased levels of heavy metalsinducessignificant impairment of photosynthesis
in most higher plants. The most probable points of their application are enzymes of
the Calvin cycle[ 1], donor and acceptor side of photosystem IT — the most vulnerable
part of photosynthetic machinery[2]. In order to test heavy metal action at the
acceptor side of photosystem IT, we investigated changes in chlorophyll fluorescence
relaxation kinetics in response to heavy metals addition. Class B chloroplasts were
isolated from 2 week pea (Pisum satioum cv. Uladovski) seedlings, washed with 0.5
mM EDTA in suspension buffer and then washed out of EDTA three times. Reaction
mixture contained 100 mM sorbitol, 10 mM NaCl, 10 mM tris-HCI and chloride
of heavy metal. Samples were preincubated for 5 min in the dark after transferring
to cuvette. Fluorescence was recorded with Xe-PAM fluorometer for 60 s after 1 s
saturating flash (11000 pmol quanta/m?s). In most cases curves decomposed into
three exponential phases. The first phase was strongly associated with electron
transport. Zn(IT), Cd(IT) and Pb(IT) increased amplitude of the slow component
and decelerated intermediate and fast components. Cu (II) (50-200 uM) and
Hg(11) (5-20 pM) showed, unexpectedly, completely different mode of action.
They caused pronounced acceleration of fast and intermediate components and
amplitude increase of the fastest at the expense of intermediate and slow component.
This finding agrees with our previously obtained data [3] and may account for high
vulnerability of proton uptake reaction to Cu (II). We conclude that acceptor-like
action of Cu(II) and Hg(II) is related to conformational changes in photosystem
IT induced by heavy metal binding. Moreover, it seems that Cu (II) and Hg (II)

facilitate electron flow from Q, at least in dark-adapted chloroplasts.
1. Z. Krupa, O. Gunnar, N. P. A. Huner, Physiol. Plantarum (1993) v.88 p. 626-630.
2. M. Baron, J. B. Arellano and J. L. Gorge, Physiol. Plantarum (1995) v.94, p.174-180
3. Tommmyk A.B., 3omorapesa E.K., Buodusuka (2007) 1.52, Ne 5 ¢.715-722.
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POSTNIKOVA O.A., KHUSNUTDINOVA A.N., SHIRSHIKOVA G.N.,
BATYROVA H.A., TSYGANKOV A.A. and BUTANAEV A.M.
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region, 142290, Russia
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The HydSL hydrogenase derived from Thiocapsa roseopersicina is a good
candidate for research in hydrogen energy production. The enzyme is highly oxygen
tolerant and extremely thermostable. The immobilization of HydSL on a hydrogen
electrode seems to be one of the promising approaches in fuel cell technology. Modern
technique of hydrogenase immobilization includes co-polymerization of poly-pyrrol-
viologen as a mediator of electron transfer between hydrogenase and electrode. The
current density of electrodes prepared in this way is less than 1 mA/cm?, what is
far from practical value (100mA/cm?). The oriented immobilization of hydrogenase
might facilitate direct wiring of the electrode surface and hydrogenase active center.
The oriented immobilization of hydrogenase might facilitate direct wiring of the
electrode surface and hydrogenase active center.

One possibility is to use His-tagged enzyme for this purpose. Keeping this in
mind, we obtained T. roseopersicina strain with modified HydSL hydrogenase by
His-tagging C-end of its small subunit, HydS. Interestingly, thermostability of the
modified protein has been decreased as the preliminary studies had shown. Detailed
characterization of the modified enzyme as well its comparing with the native one
will be discussed.
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PROTOCHLOROPHYLLIDE RESYNTHESIS AND CHLOROPHYLLIDE
ESTERIFICATION IN POSTETIOLATED BARLEY LEAVES TREATED
WITH CAROTENOID BIOSYNTHESIS INHIBITOR NORFLURAZON
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Carotenoids play roles of accessory pigments for light harvesting and protective
compounds against photodamage. The polar forms of pigments may stabilize the
chloroplast membranes by interacting with the hydrophilic heads of matrix lipids,
thus increasing their thermostability and resistance to certain stress conditions.
Treatment of higher plants with norflurazon results in the inhibition of phytoene
desaturation and phytoene accumulation in the plastid membranes. The incorrect
insertion of non-polar forms of carotenoids may destabilize membrane structure and
functionality.

The esterification of chlorophyllide (Chlide) is necessary for the incorporation
of chlorophyll (Chl) into pigment-protein complexes. About 12—15 % of the Chlide
produced by full protochlorophyllide (Pchlide) photoconversion is esterified during
the rapid phase (about 30 s), while esterification of the residual Chlide proceeds
slower (about 20 min). A rapid phase of Chlide esterification in flash-irradiated
etiolated barley seedlings has been proposed to result from complex between 8 POR
and 1 Chl synthase preloaded with tetraprenyl diphosphates. Recently a correlation
was observed between the Chlide esterification, Shibata shift and Pchlide650
regeneration. This suggests that the kinetics of Chlide esterification, Pchlide650
regeneration and Pchlide resynthesis de novo in re-etiolated plants are due to the
specific spatial arrangement of POR, Chl synthase and most probable the Pchlide
producing enzyme, Mg cyclase, within prothylakoid membranes. Thus, it is possible
that the carotenoids and lipids located in the plastid membrane allow the close
spatial location of the enzymes and the interconnected regulation of the first and the
last steps of Chl biosynthesis pathway.

In this work the Pchlide resynthesis and Chlide esterification in etiolated barley
leaves with impaired carotenogenesis due to treatment with norflurazon have been
investigated. It was demonstrated that carotenoid deficiency influences pigment
composition, including amount and ratio between photoactive and nonphotoactive
Pchlide, amount of resynthesizing Pchlide and kinetics of Chlide esterification. The
results are discussed in relation to the influence of carotenoids on spatial arrangement
and functionality of POR and Chl synthase complex within plastid membranes.

This work was supported by the Belorussian Foundation for Basic Research
(BO7MC-038).
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This work is a part of serial investigations of mechanism of plant acclimation to

elevated CO, (elCO,) in the air. The moment of acclimation appearance could not
be forecasted exactly. Mechanism of acclimation and/or sugar action was unknown.
With help of molecular and genetic approaches hexokinase mechanism as the base
of glucose (Glc) negative signal effects (NSE) was opened. Synthesis of Rubisco
repression served as the main indicator of NSE action. Our main aim was to find
the signs of NSE of the Glc excess created experimentally in the discs of sugar beet
leaves incubated in water during 41 hrs to register protein contents changes. Two
plant ages inside the juvenile growth were regarded: early period (young plant,
5-6 developed leaves of 7-8 plastochrones totally) and later period (senescent
plant, 10—12 developed leaves, 14—15 plastochrones totally. Portable MINT PAM
fluorometer (Walz, Efeltrich, Germany) was used for Chl a fluorescence (Flu)
induction kinetics measurements at 23°C. Intact leaves (L, ) served as the base for
comparison with the leaf disks incubated in H,O (L,,,). In young plants the PSII
Yield in intact matured leaves (3') was maximal and NPQ minimal in comparison
with those in both younger and older leaves. In the same plants steady state Yields of
intact young leaves (L, ) and their discs incubated in water (L ,,,) were close to each
other. In the same plant leaves natural content of Glc was low and NSE was absent
even after experimental multiple increase of its and sSCH contents. Natural contents
of Glc and soluble carbohydrates (sCH) in senescent plant leaves were higher, and
Rubisco and sCA were correspondingly more active, than in younger plants. After
incubation relative increase of Glc and sCH contents in the L, vs L was less
than it was in young plants, however, NSE distinctly appeared after incubation: the
enzyme activities decreases were about 40 % initial values of both the enzymes in
L, Changes of ChlaFlu characteristics totally reflected the biochemical data. We
concluded that not absolute Glc or sCH content were the immediate causes of NSE
Glc, but namely plant and leaf discs senescence, as result of deprivation of source-
sink connections, induced switching hexokinase reaction from usual metabolic to
negative signal function.
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The effect of different melafen concentrations on the development of Anacystis
nidulans cyanobacteria and green microalgae Chlorella vulgaris and Dunaliella
maritima was studied. The development A. nidulans culture was stimulated by
the melafen concentrations 10-8—10"7 M added during sowing and suppressed by
concentrations >10~" M. The effect of melafen on the cell growth in periodic cultures
of Ch.vulgaris was more prominent. This compound in 107 M concentration enhances
the growth of the culture at the exponential phase. A higher melafen concentration
demonstrated lower effect on Ch. vulgaris cultures, and under concentrations
higher than 10> M the lag-phase of growth was observed several days later. Low
melafen concentrations added at starting point and during logarithmic growth
phase hamper the cell division of cyanobacteria. Added during constant phase of
development this substance stimulates the accumulation of biomass. The action of
melafen on the D. maritima cultures differs from the action on A. nidulans and Ch.
vulgaris. Melafen concentrations in the range 1078102 M accelerate the D. maritima
growth and biomass quantity 1.5-2 times. Similar melafen effect was reported for
dialysis cultures of A. nidulans u Ch. vulgaris: 10~ M concentration increased 40—
50 % growth and biomass accumulation. Moderate melafen concentrations do not
demonstrate visible influence on pH changes and redox-potential of the medium,
as equally on the carbohydrate production by cells in culture. Observed prominent
differences in the melafen effect on the growth of periodic D. maritima cultures can
be explained by its high resistance against low medium pH and high concentrations
of salts, including those of heavy metals.
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Komruiekent peaknuonsbix 1eHTpoB dorocuctempr I (DCI) u dorocucrempr
IT (DCII) — renepatopst akTuBHBIX (hopm kucaopoaa (ADK) [1]. s peructparumn
ADK B KJIeTKaX JHUCTHEB TOPOXA UCTIOIB30BaH 2',7 - 1ux10pdyopeciinHanerar
(DCFH-DA), nesanetnimpyiomuiics BHyTPUKIETOUHBIMU 3CTEPa3aMU U OKUCJISIO-
miicss AOK, npenmyIiecTBeHHO Hzoz' OObeKT UCCIeOBAHNS — HUMKHII SIHAED-
MUC, U30JIMPOBAHHBIN M3 JIUCTHEB OPOXa, MPEACTABIAIONINN cOO0H MOHOCIOl U3
YCTBUYHBIX U 31THIEPMAJIbHBIX KJIETOK.

VlcnbiTaHbl COEAMHEHUsI, BBI3bIBAIOIIME WM WHTHOMpYyoIIe oOpasoBaHue
ADK B ki1eTke. AKIENTOP JIEKTPOHOB MEHAINOH, BOCCTAHABINBASICH (HOTOCUCTE-
moit 11, b f-mToXpoMHBIM KOMIIIeKCOM 1 (hoTocHcTeMOil I X10poriacTos, a Takske
KOMIIOHEHTAMU MUTOXOHJIPUATIBHON  3JIEKTPOHTPAHCIOPTHOM 111U, OKUCJSIETCS
O, ¢ obpazoBanueM CyIepoKCHIHOIO aHMOH PajuKaja (OQAZ ) u H,0,. Menaanon
nnaynuposas poct dayopectienniun DCF B antuiepmMaibHON TI€HKE JTMCTHEB TOPO-
Xa, KOTOPLIi ycuamBajcs npu nocueyioutem gobasaennn H,O, i nogassics
nutpocunum rerpasosneM (HCT), mosymikoit O, . AnTnokcuaanTbl N-auetus-
L-mucrenH u TPOJIOKC MOAABJIAIN U NIPEOTBPAIAIN MEHA/MOH-UH/LyIIUPOBAHHOE
obpazosarre DCF B amupepManbHBIX TJICHKAX U3 JIMCTHEB TOPOXa. AKIETITOPBI
21eKTpoHOB  7-6erzoxuHoH, N,N,N’N’-teTpameTii-n-(GeHnaeHanaMuH He BbI3bl-
Basu pocta duyopectienimn DCE 9tu coenunenust Boccranapiupaiotess OCII,
b,f- nuroxpomuoro xommyekca, @CI xnoporracros u OTIL muroxonapuii, HO B
OTJIHYMe OT MeHaJIOHa He OKHC/IAIOTCs KUCI0PosoM ¢ obpasosanueM O,". Tepbu-
bl quypo (3',4-auxnopodenun-1,1-qumernnvmouesuna) u Gpomokcunu (3,5-
AUOPOM-4-ruiPOCKNGEH30HUTPILI ), UHTHOUPYTole TiepeHoc anekTponos B O CII,
Bbi3biBasiu obpazoBanue DCF B KieTKax, HEUyBCTBUTEIbHOE K 7100aBKe KaTalasbl
i HCT. [Tuypon 1 GpOMOKCMHMJI MHUIIMUPYIOT 0OPaTHbIN [EPEHOC SJIEKTPOHOB
¢ nepBuyHOro xunona (Q,) Ha peakruonnbiii nentp Py ¢ oGpasoBanuem TpurLiet-
HOro X10poduiLia, KoTopblii B3anmozeiicrsyer ¢ O, ¢ o6pasoBanueM CHHIJIETHOIO

KucJjopoza.
1. Asada K. Plant Physiol., (2006) 141:391-396
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119991 Moscow, Russia;
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The adaptation of the pigment apparatus to illumination intensity under

nitrogen deficiency conditions was studied in the microalga Parietochloris incisa
comb. nov (Trebouxiophyceae, Chlorophyta), the overproducer of archidonic acid,
the valuable bioactive compound [1, 2]. Under low photon flux densities (PPD),
35 uE m? st PAR, P. incisa possessed high chlorophyll (Chl) content and low
carotenoid (Car)-to-Chl ratio. The cultures grown under higher PFD (200 and
400 pE m2 s') on complete medium displayed an increase in total Car but the
composition of these pigments remained unchanged [3]. In the P. incisa cells grown
on the nitrogen-lacking (regardless of PFD) or on complete medium (only at high
PFD) a considerable rise of Car/Chl was recorded due to induction of Car synthesis
(on complete medium) or a decline in Chl (on nitrogen-free medium). HPLC analysis
showed that, under high PFD, P. incisa accumulated mostly lutein (localized mainly
within thylakoid membranes) and b-carotene (in cytoplasmic oil bodies [1]). The
cultures grown at high PDFs on the nitrogen-free medium showed higher degree of
the violaxanthin de-epoxidation accompanied by a decrease of F /F, and an increase
in NPQ [3]. Higher growth rate and more efficient photochemical utilization of
the absorbed light energy suggest that, on nitrogen-replete medium, the adaption
of P. incisa to high light is more efficient than in the absence of nitrogen. In both
cases, the b-carotene deposited in the oil bodies could play a significant role in the
photoprotection of P. incisa cells by means of screening and trapping of radiation in
the blue-green part of the spectrum which is otherwise absorbed by the thylakoid

pigments of the alga.
1. Merzlyak M.N., Chivkunova O.B., Gorelova O.A., Reshetnikova 1.V., Solovchenko A.E., Inna Khozin-Goldberg and
Zvi Cohen. J. Phycol. 2007. 43. 833-843
2. Solovchenko A.E., Khozin-Goldberg 1., Didi-Cohen S., Cohen Z. and Merzlyak M.N. J. Appl. Phycol. 2007. In press.
(DOI110.1007/s10811-007-9233-0)
3. Solovchenko A.E., Khozin-Goldberg 1., Didi-Cohen S., Cohen Z. and Merzlyak M.N. Russ. J. Plant Physiol. 2008.
(In press)
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THE SLOW KINETIC OF CHLOROPHYLL FLUORESCENCE INDUCTION
REFLECTS 00000000000 FLORAL TRANSITION

Irina STRIZH and Ksenija MUSHKINA
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University, Leninskie gory d.1, k.12, 119992, Moscow, Russia

E-mail: irina.strizh@mail.ru; FAX: +7(495)9394309

Light is foremost among environmental signals that modify transition to

flowering in plants. It acts through the three main variables of quality, quantity, and
duration. The role of quality and duration is well described, however, the precise
molecular mechanisms by which irradiance, if acting through photosynthetic
assimilation, can affect flowering transition is not clear [1]. This investigation shows
that the shape of chlorophyll (Chl) a fluorescence induction (FI) traces reflect
transition to flowering in Arabidopsis thaliana (1..) Heynch. (ecotype Columbia).
We have recorded the slow kinetics of Chl FI during the vegetative (leaf production)
growth stage (GS), the inflorescence emergence GS and the flowering GS. During the
inflorescence emergence GS the fluorescence yield increases first from an initial level
(0) to a maximum (P). In a second, slow, phase, chlorophyll fluorescence decreases
to a quasi steady-state (S) and then, it rises again to a second peak (M) from where
it declines slowly to a terminal steady-state (T). Such typical for higher plants
PSMT sequence was never observed in flowering Arabidopsis. We typically have not
observed the PSMT phases during leaf production growth stage also. The second
peak M was absent in Chl FI traces during these GS. In some cases we have recorded
the M peak in vegetative plants, but in such plants the first flower bud became visible
next day after Chl FI measurements. Therefore, we suggest that kinetic of Chl FI
reflects not only the inflorescence emergence growth stage, but the floral transition
in Arabidopsis. Changes in the shape of the FI curve show clearly that reproductive
development caused alteration of the thylakoids photofunctioning. The slow Chl
FI change is a complex phenomenon which reflects transthylakoid H* gradient
generation, NADP*/ATP balance and availability of electron sinks. According to
the recent viewpoint, during the SM and the MT phases of the FI, state transitions
could be increasingly dominant [2]. Analysis of phenomenology and etiology of the
various phases of the Chl FI patterns may help us to clarify the photosynthesis-

dependent mechanisms that control floral development in Arabidopsis.
[1] Thomas B. Light signals and flowering. J. Exp. Botany, 2006, V. 57, P. 3387-3393
[2] Papageorgiou G.C., Tsimilli-Michael M., Stamatakis K. The fast and slow kinetics of chlorophyll a fluorescence
induction in plants, algae and cyanobacteria: a viewpoint. Photosynth. Res. 2007. V. 94. P. 275-290
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OF TREE PLANTS IN ONTOGENESIS

Olexandr SYVASH, Kateryna DOVBYSH, Stefan VASYLCHENKO, Nataliya
TOPCHIY and Elena ZOLOTAREVA

M.G. Kholodny Institute of Botany, NASU, Kyiv, 01601, Ukraine
E-mail: a.syvash@mail.ru; Tel /Fax: 38-044-272-32-31

Photosynthesis is a deeply integrated process in all vital plant functions and
its performance reflects a complex balance of responses on the external and internal
conditions. Regulatory flexibility of the photosynthetic transformation directed
upon supporting homeostasis on a whole plant level. The developmental strategy
gives frames of functional activity of photosynthetic machinery, connected first of
all with administration of resources to produce of seeds and provide continuality of
evolution as main aim of emergence biological object.

The aim of this work was to study pigment composition and chlorophyll
fluorescence in field-grown maple trees (Acer platanoides 1.) differing in age and
growth light conditions during the vegetative season.

Pigment content was determined spectrophotometrically. Chlorophyll
fluorescence parameters (F /F ,F' /F  qP,qN,NPQ and fPSII) were investigated
using XE-PAM fluorometer (“Walz”, Germany) as described in [1, 2].

During the vegetative season the content of pigments (Chl and Car) both per
mass and area unit was higher in A. platanoides grown in shade conditions. Car/Chls
and Chl a/b ratios were higher in leaves of sunny maple plants. The leaves of younger
trees were characterized by higher Chl and Car content in relation to elder plants.
Higher total pigment content in shade-grown maple trees provides light energy
capture on the level required for effective photosynthesis, growth, development
and successful competition under the canopy. F /F_ of sun and shade trees of both
ages was almost equal. However, F’ /F’_, qP and fPSII values were higher in shade
field-grown maple trees under actinic light similar to growth one. Chl fluorescence
parameters of shade grown maple plants show more effective photochemistry of

PSII and electron transport capacity.
1. Maxwell K., Johnson G.N // Journal of Experimental Botany. 2000. 51. P. 659668
2. Genty B., Briantais J-M., Baker N.R. // Biochimica et Biophysica Acta. 1989. 990. P. 87-92
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HYDROGEN PHOTOPRODUCTION BY 000000000007
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TEKUCHEVA D.N., LAURINAVICHENE T.V. and TSYGANKOV A.A.

Institute of Basic Biological Problems RAS, Institutskaya st., 2, Pushchino,
Moscow region, 142290, Russia.
E-mail: tekuchevadn@rambler.ru; FAX: (4967)330532.

Purple bacteria convert light energy and organic acids to hydrogen — an
alternative source of energy. It is suggested that purple bacteria are able to utilize
organic acids produced during dark fermentation of organic substrates or wastes
by anaerobic bacteria. So it seems to be attractive to combine dark fermentation of
wastes and following utilization of organics by purple bacteria in single H,-producing
process. In this case the utilization of organic wastes should be more efficient.

The aim of this study was to reveal the effect of potential components and the
real effluent the starch fermentation on growth and H,-photoproduction by purple
nonsulfur bacterium Rba. capsulatus.

The effects of various concentrations of organic acids, alcohols, acetone, and
CO, were compared. Butanol appeared to be the strongest inhibitor (K, = 50mM).
Influence of the high phosphates content has been tested because phosphate buffer is
used for pH maintenance in fermentation reactors. Copper and zinc ions are potential
inhibitors of methanogenesis, during dark fermentation. The purple bacterias are
very sensitive to Cu?* and rather tolerant to Zn?* .

The succession of organic acids consumption out of their mixture was revealed.
It was demonstrated that C,-C, acids were consumed earlier. Butyrate was used
when C,-C, acids were utilized. Isobutyrate was consumed the latest.

In presence of the non-diluted starch wastes the growth and H, production
were inhibited. It was connected probably with higher total salinity, phosphate and
organic acids content in wastes. In support, diluted wastes (30—60 % in water)
provided satisfactory growth and H, production. In case of dilution of wastes by
Ormerod medium (50 % v/v) without ammonium and organic acids the growth was
not stimulated. It proves that wastes contain all components required for normal
viability of the cells.

This work was supported by program Ne7 for basic research of RAS and by
subcontract NFA-7-77613-01 with NREL, Golden, CO, USA.
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Photosystem II (PSII) is damaged in the presence of Me*" excess both at

the donor (TyrZ oxidation) and acceptor side (primary quinone acceptor Q,, the
pheophytin-Q,-Fe region, the non-heme iron and the secondary quinone acceptor
Q,) [1]. Photoreduction of Q, in the photosynthetic electron-transport chain is
accompanied by proton uptake from external medium which is blocked by Cu?,
Cd**, Zn?* ions in bacterial reaction centers. The fact that the same metals inhibited
the light-dependent proton uptake in isolated chloroplasts allowed us to propose
that these Me?* suppress reduction and protonation of Q. The effect might be
correlated with the increase in the content of Q,-non-reducing PSII centers
— complexes, in which the electron transfer from Q, to Q, is inhibited. The aim
of this work was the estimation of the content of Q_ -non-reducing PSII in Pisum
satioum leaves and chloroplasts of Spinacea oleracea exposed to Cu*', Cd*", Zn** and
Hg?" ions. Pisum sativum plants were grown on hydroponic nutrient media during
2 weeks following which they were exposed to different concentrations of Cu?* and
Zn* (from 100 pM up to 1,6 mM). Reaction mixture for chloroplasts contained
100 mM sorbitol, 10 mM NaCl, 10 mM tris-HCI and chloride of Me?*. The amount
of Q,-non-reducing PSII was measured using XE-PAM fluorometer at 40 pmol m
s [2]. The results indicated that 1 day of exposure of the plants to Cu?** and Zn?**
ions in the concentration in nutrient media up to 400 pz didn’t cause any changes
in the content of Q_-non-reducing PSII. 0,8 mM and 1,6 mM of Cu?* and Zn?* led
to increase in the content of Q,-non-reducing PSII in leaves. More pronounced
influence of studied metals (Cu?', Cd*, Zn** and Hg*") on the content of Q, -non-
reducing centres in chloroplasts during 1 minute of exposure was revealed for Zn**
ions at concentration of 50, 100 and 150 uM. Thus, these results allow us to conclude

that investigated metals inhibit electron transport between Q, and Q, sites.
1. Jegerschold C., Arellano J.B., Schroder W..P, van Kan PJ.M., Barén M., Styring S. // Biochemistry. 1995. 34.
P 12747-12754.
2. Tomek P, [P, Laza¥D., Stroch M., Naus J // Plant Science. 2003. 164. P. 665-670.
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IN THE BIRCH LEAF LAMINA FOR ADAPTATION
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Various polluting substances not always cause decrease of photosynthetic
pigment content in plants. It is shown, that they (in low concentration) can
stimulate synthesis of pigments. On the basis of it, the goal of work was studying
photosynthetic pigment content in a leaf lamina of the birch (Betula pendula Roth.)
growing near to highways of Nizhni Novgorod, at change of motor car load quantity
in a wide range of values.

Birch leaf lamina collected in second half of July in ten Nizhniy Novgorod
biotopes, located directly along highways with various quantity of a motor transport
stream (from 59 to 3964 motor car/hour). Control biotope has been located outside
Nizhni Novgorod. In the incorporated sample of leaf laminae from each tree defined
the content of chlorophylls A, B and carotenoid pigments.

Results regression analysis have shown, that dependence of content of
chlorophylls A (R?=0.76; p=0.02), B (R?=0.62; p=0.03) and carotenoid pigments
(R?=0.92; p=0.01) in birch leaf lamina from a motor transport stream is described by
the second power polynomial equations and has biphasic nature. The increase of a
motor transport stream (from 59 to 2204 car/hour) in the first phase of dependence
caused decrease of the all pigment content in a birch by comparison with a control
biotope level. In the second phase of dependence by increase of motor car load
(from 2204 to 3964 car/hour) the pigment content in a birch gradually increased
and mounted to a control biotope level (p>0.05). Probably, that development of
the second phase of dependence is caused by transition of a plant organism in other
adaptive state, in which stability to emissions of polluting substances above by
comparison with the previous state (the first phase of dependence).
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Besides of the high-affinity bicarbonate molecules, which controls PSII
activity, there is a pool of bound bicarbonate (about 1mol/mol Chl) with unknown
functional role. Due to its ability to bind protons with pKa ~6,34 the membrane-
bound bicarbonate pool might contribute into buffer capacity (b) of thylakoids.
b is one of the most important parameters of a chemiosmotic system during dark
— light transients. It is assumed that b is provided by the charge groups of membrane
proteins. The object of the work was to estimate the possible contribution of
the bound bicarbonate pool in the buffer capacity of thylakoids and its role in
photosynthetic proton translocation.

Chloroplasts isolated from spinach leaves and washed from exogenous buffers
by isotonic unbuffered medium were titrated by dilute HCI or NaOH solutions. The
results were recorded and treated by the packages of UT60E Interface Program
and Microsoft Excel 2000 software. Amount of membrane bound bicarbonate was
determined by IRGA as the amount of CO,, evolved at destruction of membranes
by 10 N HCL.

Bicarbonate from chloroplasts was depleted by prolonged (up to 3 h) N,
bubbling at ice bath temperature without inactivation of photosynthetic electron
transport. As a result the amount of buffer groups, titrated in the pH range 4-9,
reduced on 10 % — on 0.35 pmol/mg Chl If carbonic anhydrase (CA) inhibitors -
acetazolamide (AZ) or ethoxyzolamide (EZ) — were added to thylakoid suspension
in the process of N, bubbling, the amount of the groups, which titrated in the pH
range 4-9, reduced on about 30 % — on 1.1umol/mg Chl. The results suggest that CA
controls the amount of membrane bound bicarbonate and the buffer capacity value of
thylakoids. IRGA shown that the total content of bound bicarbonate in thylakoids
diminished during incubation with AZ in a greater degree, what with EZ. It was
shown that the value of light-induced proton uptake ((pH") in thylakoid suspension
in contrast to @pH value correlates with the amount of bound bicarbonate and CA
activity The results suggest that bound bicarbonate is a main thylakoid membrane
buffer at pH 4-9 and participates in photosynthetic proton translocation.
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Theammonium uncouplingof electron transfer, ATP synthesisand light induced
proton uptake was studied at the level of electron transfer on different parts electron
transport chain (ETC). It was shown that addition of 20-40 uM palmitic acid (PA)
increased the ammonium inhibition of ATP synthesis and light induced proton
uptake in several times. The inhibition is a result a reduction of proton gradient and
it is accompanied by acceleration of electron transfer in the whole chain.
If the chloroplasts were washed and kept on the medium contained the fatty
acid free albumin that the effectiveness of ammonium uncoupling was low.
Asitwassupposed thesynergism of theaction of the palmiticacidandammonium
follows not from their ability to form lipophilic ion pairs. The lipophilic ion pairs are
arose usually from hydrophobic weak acids and bases which are presented in the
medium simultaneously. In the chloroplast we found synergism between carbonyl
cyanide m-chlorophenylhydrazone (CCCP) and tetracaine or dibucaine and both of
these pairs induced uncoupling actions. Ion pairs between PA and lipophilic amine,
between ammonium and CCCP were found ineffective in uncoupling.
It is suggested that synergism of action of these endogenous substances (PA
and ammonium) provides the special function to regulate softy the system of energy
coupling in the native chloroplasts.
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[leabto uccae0BaHus OBLIO YCTAHOBJIEHUE CIIEKTPa M3MEHEHUN, CBs3aH-
HBIX ¢ OJIOKUPOBAHKMEM KJIETOYHOTO JEJIEHUS] U ILUIEHOTPOIIHBIM BJIUSHUEM MYyTa-
uit ftn2 v ftn6 na NPOTEOMHYIO KAPTUHY KJIETOK InaHobakrepuu Synechococcus
sp. PCC 7942.

BrepBbie mpoBe/ieH CpaBHUTEIbHBIN TPOTEOMHBIN aHAIN3 KJIETOK MyTaHTOB
Ftn2 u Ftn6 Synechococcus sp. PCC 7942, nedeKTHBIX MO KIETOYHOMY IeJIEHUIO.
Myrarmn B ftn2 u ftn6 rerax o0gaaioT mIedoTpOnHbIM a(hHEKTOM, H3MEHSIST HKC-
[peccuto He MeHee 44 OeJIKOB, IPUHAJIEKAIINX K Pa3HBIM (DYHKI[MOHAIbHBIM KaTe-
ropusiM. YPOBHHU IISITU Pa3JIMIHbIX (DOTOCHHTETHYECKUX GETKOB M3MEHEHDI B OZIHOM
win oboux myranTtax. Komnuecrso Geska PsaD cHIbHO CHUAKEHO B KJIeTKax 0001X
MyTaHTOB. PsaD gBigercs mMajeHbKUM, BHEIIHUM IOJUIENTHIOM, JOKAJIU30BaH-
HBIM Ha CTPOMAJIBHON CTOPOHE (IIUTOIJIA3MATUYECKON CTOPOHE B IMAHOOAKTEPUSIX )
peaxuuonnoro mentpa (PII) kommekca dorocucremsr I, u tpebyercs aiist c6opku
peakimonubix kiaactepoB MCI u BoBieueH B IJTEKTPOCTATUUECKOE CBSI3bIBAHUE
deppenokcuna Buytpu PII. Cpenu Apyrux 6e1KOB, yPOBEHb KOTOPHIX CYIIECTBEH-
HO CHUZKEH B KJIETKaX MYTaHTOB, OOHapysKeHbl ajibda Ienb aiohUKOIMaHuHa,
(PUKOOUITMCOMHBIN JIMHKEPHBIN MOJTUIENTHA U TUIOTETHYECKI 6eI0K, MMEIOTITHii
TOMOJIOTHIO ¢ GesikoM pukobmncom. Takum o6pasoM, ftn2 u ftn6 MyTanum UMeioT
HeraTUBHBIN 2(h(HEKT Ha CBETOCOOMPAIOIIIE TIMTMEHTBI U MOTYT 3aTPOHYTh a(HeK-
TUBHOCTD (hOoTOCUHTE3a B MyTaHTaX. CHIKEHHOE KOJMYECTBO TPEX OEJIKOB, UME0-
IUX OTHOIIEHHE K (PUKOOUIMCOMAM, BEPOSTHO, MOKET OBITh PE3YJIBTATOM UX ObiC-
TPOII IErpajialiiil U BO3MOKHOTO MCIIOJIb30BAHMS KJIETKOI B KAUeCTBE BHYTPEHHETO
MCTOYHMKA a30Ta B CTPECCOBBIX YCIOBUAX. B IPOTUBOIOIOKHOCTD [1€PEYUCICHHBIM
Bbite Geskam hukobunucom u PsaD 6eliky, ypoBeHb NpeiiecTBeHHuKa Oesika, cTa-
OGusupyoiero Mn, Bo3pacTaeT B iBa MJIK B YEThIPE Pasa B MyTaHTHBIX KJIETKAX.
Mapraner-cTabuamsupyIonuii 6eJ0K CBsI3aH ¢ KUCAOPOA-BbIAEASIONEH cucTeMoit
dorocucrems 11 u MozkeT obecriedrBaTh JIUTaHAMU MapraHiesblii komieke. [ua-
HoGakTepuasbHbie MyTanTbl Ftn2 u Ftn6 MoryT npeacrapisith WHTEpeEC AJIs Usyde-
HUSI IEPBUYHBIX [IPOIECCOB, OMOXUMUY 1 PEryJIsiiK (OTOCHHTESA.
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ATP synthases of chloroplasts, mitochondria and bacteria catalyze ATP

formation at the expense of transmembrane electrochemical proton gradient. The
enzyme comprise of membrane embedded CFand peripheral CF, parts. CF, part of
ATP synthase contains three catalytic and three noncatalytic sites. Under conditions
of low transmembrane electrochemical proton gradient, ATP synthase catalyses
ATP hydrolysis. The product of hydrolysis, ADP, tightly binds to one of catalytic
site, the binding results in so called reversible MgADP-dependent inactivation
of ATP synthase. The inactivation is reversed by ATP binding to a noncatalytic
site of ATP synthase. Besides ATP some oxyanions also restore ATPase activity
of inactive ATP synthase. One of them is pyrophosphate. In the present research
pyrophosphate interaction with noncatalytic sites of DTT-modulated chloroplast
ATP synthase was studied. Obtained results indicate that pyrophosphate tightly
binds to noncatalytic sites of ATP synthase, prevents binding of adenine nucleotides
to these sites and impedes ATPase activity decay induced by tight MgADP binding
to one of the catalytic sites.
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3.1
®EMTOCEKYH/IHAS IMTHAMUKA NEPBUYHOI1
OOTOPEAKIINN POJOIICMHA B 3ABUCHMMOCTH OT AJINHbI
BOJIHBI BO3BY/KAEHUA B IUAIIA3OHE 500-560 HM

CMUTHUEHKO O.A., IIEJAEB 11.B.!, TOCTEB ®.E.},
O®OEJb/IMAH T.B., HAITOYEHKO B.A."?, CAPKMCOB O0.M.},
OCTPOBCKHUH M.A.

Wucruryt 6uoxumuyeckoil pusnkn um. H.M. Omanyais PAH,

"Mucturyt xummnyeckoit pusuku um. H.H. Cemenosa PAH,

MucruryT npobieM xummdeckoi ¢pusukn PAH,

117334, Mocksa, yi1. Kocbiruna, 4, . 8(495)939-7154, E-mail: djolia@mail.ru

Jlunamuka nepBUYHOH (oTOpeaknuu 3pUTESbHOrO MUTMEHTA POJIOIICHHA,

npecTaB/stioneil coboil yuc-mpanc nzomepusaniio XpoModopHoil rpymibr 11-
YUC-PETUHAJIS, U3YJaiach B (DEMTO- ¥ TTKOCEKYH/THOM BPEMEHHbBIX /IHANa30HaX [TPU
BO30Y:KIeHUN (HEMTOCEKYH/IHBIMI UMITYJIbCAME CBETA C HECYIIIUMU JIJIMHAMY BOJIH
500, 535 1 560 HM. DTy peakInio MOKHO MPEACTaBUTH KaK ABMKEHNE KOTEPEHTHOTO
Kos1e6aTesIbHOrO (BOJIHOBOIO) TIaKeTa, CO3JaHHOr0 (heMTOCEKYHIHBIM UMITYJIbCOM,
110 2J1eKTPOHHO-BO30Y K 1eHHOII (S,) 0BepXHOCTH HoTeHuabHoil snepruu (I1I19)
BJIOJTh KOOPIMHATHI Peakiii. B o6macTin KOHWYecKoro Tepecedenys S, /S, mosep-
XHOCTel GosbITasg JacTh sHeprun mepexonut Ha S I1119, B pesymprate wero depes
200 e nocsie Bo3OyskaeHUsT 06pasyeTcst HePBbIil IPOAYKT peakiuu — GhoTopojoI-
CUH ¢ KoJIebaTeIbHO-BO30YKIACHHBIM TIOJHOCTBIO mpanc-petuHaieM. OcraBuiniics
BOJIHOBOH IaKeT npogosnkaet Asmkenue 1o S, IITID u na oGpaTHOM ITyTH IepecKa-
kusaer na S, ITII9, obpasys Apyroii HPOAYKT — MOJIEKYJIbl POAOCHHA C Kojeba-
TesbHO-BO30YKIeHHbIM 11-yuc-perunanem. KorepenThbie KoseHbaTe bHbIE TAKETbI
ObLIM 3aPErUCTPUPOBaHbI B 060uX npoaykTax. [Iposenennbii Dypbe aHanus guHa-
MUKH KOT€PEHTHBIX BOJTHOBBIX IIAKETOB [IOKA3aJl, 4TO B IBYX K0JIe6ATEIbHO-BO30Y K-
JEHHBIX TIPOJLYKTAX PEAKIIUH 3aCEISTIOTCS OIN3KUE [0 3HAYEHUSIM HI3KOYACTOTHBIE
KosebaTesbHble MOJIBI, AMILIUTY/IbI U (asbl KOTOPHIX pasjudHbl. Pasmuuue ¢as
KOJIeOaTebHBIX MOJI CBUIETEILCTBYET O HEIOCPENCTBEHHOM YYaCTHU 9TUX MOJ B
nepBuYHOI oTopeakimu pojgorncuta. JlimHa BoHbl BO30YKIEHUsST MOJEKYJIbI PO-
poricuHa B uanasone 500—-560 HM BIMSET HA COOTHOLICHNE AMILITUTY /] PA3JIMIHBIX
(ypbe-KOMIIOHEHT, 4TO OTPAKAET PA3JIMUHOE 3aCeIeHUE PEAKIIMOHHbBIX KOJIehaTelib-
HBIX MOJ B TIpoliecce BO3OYIK/IEHMs 1 COOTBETCTBEHHO B Xoje peakiuu. B pabore
MMOKA3aHO, YTO KOTEPEHTHYIO PEaKINI0 MOJKHO XapaKTePU30BaTh KaK pe3Koe M3Me-
HeHue (asbl PEAKIMOHHBIX KOJleOaTeJbHbIX MO/, TAKKe MOKa3aHO, YTO M3YyYeHUe
PEAKIMU B KOTEPEHTHOM PEKUME MO3BOJISIET TOJIYYaTh 60JIblie HHDOPMAIIHY, YEM B
CTOXaCTUYECKOM PEKIME.
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3.2

OCOBEHHOCTH ®OTOIIPEBPAIIEHNA POJOIICUHA
HA PAHHUX CTAIUAX @OTOJIN3A

Tatesina @EJIB/IMAH

Wueruryt Gnoxumuaeckoit pusukn nm. H.M. Smanyans PAH, Mocksa, 119334, Poccust
E-mail: feldman@sky.chph.ras.ru; Fax: +7-495-137-41-01

C rtex mop, kak 6u11 ommcan B 60-x Tomax Ix. Yommom n T. Mommszasoit mpo-
1ecc 06pazoBaHus 6GATOPOAOPCUHA U €ro TEPEX0]a B CJAEAYIONMN MIPOLAYKT B XO/€e
doroamnza pogoncuna [1], 10 cux op ocraercs HESACHBIM, SBJILAETCS JU 3TOT IIPO-
11eCC OJIHOJIMHEHHBIM, MJIN CYNIECTBYIOT TapajiieJibHble MyTH (hOTOTPEBPAIIEHUS
3PUTEJNLHOrO TIUrMeHTa. VMU, a TakKe U APYTUMU UCCIIEI0BATEsIMIE, OBbLIIO 0OHA-
PYIKEHO, 4TO KUHETUKK OOPa30BAHUS TPOMEKYTOYHBIX POAYKTOB HOCIT JBYX- U
TPeX-KOMIIOHEHTHBII XapakTep, a Ha An(depeHImaNbHbIX CIIEKTPAX, OTPASKAIOIINX
[epexojl OJ[HOTO UHTEPMeUATa B IPYroii, OTCYTCTBYeT u300ecTudecKas Touka [2].
U3 atoro cieyer, 4To, BO3MOXKHO, HjleT oOpasoBanue GoJiee, 4eM OJ[HOTO MPOJYK-
Ta Ha paHHUX cTaausax ¢dorosnsa pojorncuHa. [elicTBUTENBbHO, COTIACHO HAIIMM
HaHHbIM, (hpakiyst HaTOPOAOIICUHA He SIBJISIETCS] OMHOPOAHOIL. DTO GBLIO MOKAa3aHO
[IpU MCCIeI0BaHNN KOH(GOPMAIIMOHHOTO COCTOSHUS PETUHANS B IIPOJAYKTax GoTo-
MpeBpaleHus POJOIICHHA, TIOJIYYEHHBIX TIPU TeMIepaType Kuakoro azora (-196°C)
TpeMsi pasaudHbiME Metogamu (cruekTpodoromerpudeckuii, BIYKX cBobomHbIX
perunaneii 1 BOJKX perunamporcumon) [3]. [Ipu wnccaenoBanum auddepenim-
AJTbHBIX CTIEKTPOB TIOTIIONIEHHUS, OTPAKAIONINX MPOIIECC Mepexoia 6aTopoaoICHuHa B
JIFOMHPOJIOIICHH, OBbLIIO TIOKA3aHO, YTO IIPU HU3KKUX Temieparypax (okoso -155°C)
ujer obpasoBaHue MPOAYKTA, KOTOPBII TOSBJISIETCS, IPAKTHYECKU, OJIHOBPEMEHHO
¢ o6pasoBaHyeM JIIOMUPOOIICHHA, HO CHEKTPATHLHO OTJIUYHBIA OT Hero [4]. Bouio
[IPEIIOJI0KEHO, YTO 3TOT HMPOAYKT TPEACTABIsIET cOOO0il OMHY U3 CIEKTPAIbHbIX
$opm momupozonicia 1 4To mporecc Gorosnsa UAET, KAK MUHUMYM, 110 JIBYM ITy-
TSM pesiakcanuu poToBo30YKAECHHOTO COCTOSHUS POAOIICUHA. BbLIn IpearnpuHsThI
MOIBITKYA 0OHAPYKUTD MOsIBJIEHE (OJIee YeM OHOTO IPOYKTa (hOTONN3A POAOIICU-
Ha [IPU KOMHATHOI TeMIIepaType Ha cTajusix oOpasoBanusi hoTo- u 6aro-pojorcuHa
¢ TIOMOIIBIO (hEMTOCEKYHIHOIT J1azepHOil criekTpockonuu. Ha muddepenimanbabix
CIIEKTPAX, OTPAKAIONIUX T1epexo/ hoTOPOoAoICUHA B GATOMPOAYKT, ObLIIO OTMEYEHO
HaJIMYKe JIMHHOBOJHOBOTO T11eya. /lJis ToHMMannst HpUpo/ibl TPOUCXOXKIEHU 110-
GOYHBIX IPOAYKTOB IIPH (hOTONUZE POAOIICHHA Oblila IIPOAHATU3UPOBAHA CTPYKTYPa
11-tuc-peTuHAIS B TEMHOAJAIITHPOBAHHOM, HEOOYYEHHOM POJIOTICHHE € TOMOIIIBIO
MeTojIa MOJIEKYJIsIpHOro MozesupoBanus [5]. Ha ocHoBe comnocraBieHust aKcIe-
PUMEHTAJIbHBIX JaHHBIX ¢ TEOPETUUECKUMU pacdeTaMu 00CYKIAITCS BOZMOKHBIE
myTu GoTorpeBpalieHs 3pUTeJbHOTO TUTMEHTA POIOTICHHA TIPY MTOTJIONEHUH UM

KBaHTa CBeTa.
1. Yoshizawa T., Wald G. Nature. 1963. V. 197, P. 1279-1285.
2. Hug S.J., Lewis J.W,, Kliger D.S. J. Am. Chem.Soc. 1988.V. 110, P. 1998—1999.
3. T.b. IIporacosa, B.®. Tapacos, .. ®enoposuu. Cencopubie cicremsr. 1989. T. 3. Ne 1. C. 19-24.
4. ®empaman T.5., Dexoposia V5., Ocrposekuit M.A. Poccuiickuii ¢pusunomnormyeckuii sxypuan iy V.M. Cedenosa.
2003. T.89. Ne 2. C. 113-122.
5. Kh.T. Kholmurodov, T.B. Feldman and M.A. Ostrovsky. Mendeleev comm. 2006. N1. 1-8.
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3.3

THE STRUCTURE OF A COMPLETE PHYTOCHROME SENSORY
MODULE IN THE PR GROUND STATE

Jon HUGHES!, Jo MAILLIET!, George PSAKIS! and Lars-Oliver ESSEN?

Plant Physiology, Justus Liebig University Giessen, 35390 Giessen, Germany;
E-mail: jon.hughes@uni-giessen.de; FAX: +496419935429
2Structural biochemistry, Philipps University Marburg, 35032 Marburg, Germany

Phytochromes are red/far-red photochromic biliprotein photoreceptors
which in plants regulate seed germination and mediate many other light effects.
The structure/functional basis of the phytochrome photoswitch is scarcely known,
however.

We report the structure of the complete sensory module of the cyanobacterial
phytochrome Cphil. Although the PCB chromophore is attached to Cys-259
as expected, the ZZZssa conformation — also reported for bacteriophytochrome
bidomains — does not correspond to that predicted from Raman spectroscopy.
We show that the PHY domain, previously considered unique to phytochromes,
is structurally a member of the GAF family. Indeed the tandem-GAF dumbbell
revealed for phytochrome sensory modules is remarkably similar to the regulatory
domains of cyclic nucleotide phosphodiesterases and adenylyl cyclases. A unique
feature of the PHY domain structure is a long, tongue-like protrusion which seals
the chromophore pocket and is necessary to stabilize the photoactivated P, state.
The tongue carries a conserved PRxSF motif from which an arginine finger points
into the chromophore pocket close to ring D forming a salt bridge with a conserved
aspartate residue. The structure we present provides a framework for light-driven
signal transmission in phytochromes.
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J13.4

IMUKJNYECKUIT1 TYAHO3UH-3’,5-MOHO®OC®AT — KJIIOUYEBOI
9JIEMEHT CBETOBOI'O 1 ®UUTOITOPMOHAJIbHOTO CUTHAJIbBHOTO
KPOCCTOKA B PACTEHUAIX

Jhoxvuna IYBOBCKAS, Urops BOJJOTOBCKUI

Wucruryt 6uobusuk u KﬂCTquof/i nnkenepun HAH Benapycu, Akagemunueckas 27,
220072 Mumnck, bemapy
E-mail: dubovsk@mall ru; FAX +375-172-84-23-59
W3BeCcTHO, UTO MUKJINYECKUi ryaHosut-3’,5’-morodocdar (LM D) criocoben
BBIIOJTHATH POJIb OCPEHUKA IIPY TIepe/iaue CUTHaa OT PelenTopa K 1eJIeBOMY aJie-
MeHTY B ipomoTope rena. OHaKo ero 0cob0e MECTO U MEXaHU3M JIeHCTBYSL B T1PO-
1eccaxX CUTHATBHON TPAHCIYKIINY B PACTEHUSX ITOKA OKOHYATEIBHO HEe SCHBIL.
ITokazaHo, 4TO B KJIeTKaX ITPOPOCTKOB OBCA IPUCYTCTBYET (hYHKIIMOHAIBHO
akTuHas cucrema Merabosmzma IIM®D. Yeranosiena ee pyHKIMOHATILHAS CBSA3b
¢ oroMophOTEHETHUECKUMH PELIENITOPAMHU BBICITUX PACTEHHIL. AKTUBHOCTH (hep-
MmenToB oOMena I’ M@ B mpopocTkax osca u KouienTpaiusa 1l MdD Moy mpyiorces
KPacHBIM M CHHUM CBETOM, a/IpecOBaHHbBIM (hoToperentopamM (HUTOXpoOMY U KpHII-
TOXPOMY COOTBETCTBEHHO. YCTAHOBJIEHO, YTO YKa3aHHbIE (hPepPMEHTBI y4acTBYIOT B
npoieccax (huToropMoHanbHOU peryssiun. [lokazano yuyacrue G-0elKOB 1 CHc-
tembl Ca*"/kanbMoysint B peryJisiuuu Metabonusma tl M@, utl M®D u pepmenTh
ero 0OMeHa SBJISIOTCST KITIOYEBBIME 3JIEMEHTAMU MOJIEKYJISIPHOTO KPOCCTOKA MEK/LY
CUTHAJIBHBIMM KACKaJIaMU B PACTCHUSX.
CoBepliieHHO HOBBIMHU sIBJIsTIOTCS lannble o 111’ M D-cBsi3bIBaioleil akTHBHOCTH
B PACTUTEJNbHBIX CyOKIETOUHBIX (Bpakiusix. B KieTkax mpopocTkoB oBca 0OHapy-
SKEHBI LEHTPHI crieduieckoro caasbiBanus il M®D 6eK0BOI IPUPOIBI, CPOJACTBO
KOTOPBIX K IUKJIOMOHOHYKJIeoTHly KouTposupyercst Ca*’, kambmoysunom, [T u
CBETOM, TI0 BCEil BUMMOCTH, ¢ y4acTueMm (huToxXpoma.
Takum ob6pasoM, II'M®D 1 (pepMeHTbI ero o6MeHa ABJIAIOTCI BasKHBIMU dJIe-
MEHTaMHU MOJIEKYJISIPHOTO KPOCCTOKA MEXK/Yy CBETOBLIMU U (PUTOTOPMOHAJIBHBIMI
CHUTHAJIBHBIMU KaCKaJlaM¥ B PACTEHUSIX.
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3.5
CUTHAJIbHBIE CUCTEMBI IIMAHOBAKTEPUI

Amurpuit TOCb

Uucruryt dusnonorun pacrenuii um. K. A. Tumupszesa PAH

Borannueckas yir., 35, Mocksa, 127276, Poccust

E-mail: losda@ippras.ru; FAX: +7-495-977-93-72

Doroperentus, Tak Ke Kak U PEaKIis KJIETOK Ha CTPECCOBbIE BO3JIENCTRUS,

HAYMHAETCS C BOCTIPUATHUS CUTHAJIA CEHCOPHBIM OEJTKOM C TIOCIEAYIONIEN mepeaayeit
CUTHAJIA K PEryJISATOPHBIM OOJIACTSIM TEHOB CTPECCOBOrO OoTBera. VcIosb3oBaHue
JITHK-MUKPOUYUIIOB B KOMOMHAIMK ¢ CUCTEMATUYECKIUMU MYTaIlUAMK OTEHI[HA/Ib-
HBIX PETYJISITOPHBIX TE€HOB C/IETAI0 BO3MOKHBIM MI€HTU(UKAIINIO CEHCOPOB U Tie-
PEAATYNKOB CTPECCOBBIX CUTHAJIOB Y UAHOOAKTEPUI, a TaKKe PaHee HEU3BECTHBIX
TEeHOB CTPECCOBOI0 OTBeTA. B 1oKIIa/ie cyMMUpPYIOTCS MocaeIHIe IaHHble O CUTHAb-
HbBIX CUCTEMAX IIMaHOOaKTePUi, BKJIIOYAs ABYXKOMIIOHEHTHbIE CHCTEMbI PEryJISAIIH,
CEpUH-TPECOHNHOBBIC TIPOTEMHKUHA3BI 9YKAPUOTUYECKOTO TUIIA U HEKOTOPbBIE JIPYy-
1€ CII0COOBI PEryJIsIiiiy FeHHOM 9KCIIPECCHN.
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J13.6

OOTOXUMUA KOOEPMEHTOB 1 ITPOBJIEMA 3BOJIIOITMOHHOT'O
OTBOPA ®OTOCEHCOPHBIX XPOMO®OPOB B BEJIKAX

M. C. KPUIIKUI1

Wucruryr 6moxumun um. A.H. Baxa PAH, Mocksa, 119071, Poccust
E-mail: mkritsky@inbi.ras.ru; dpakc (+7-495) 9542732

CoryIacHO JaHHBIM BOJIIOIMOHHOM GUOXUMUH, & TAKIKE MOJEIbHBIX 9KCIIEPU-
MEHTOB, ITEPUAUHDBI U OEH30NTEPUANHDI (U30aJIOKCA3UHbI) BOLILIN B METAO0IM3M
KJIETKH B PaHHEN SBOJIOIUI. YCTAaHOBJIEHA BO3MOKHOCTh MX abHOreHes3a, B TOM
qHcJie, KaK KOMITOHEHTOB aMUHOKHICJIOTHBIX M HYKJICOTH/THBIX TIOJIUMEPOB. DTH TTUT-
MEHTbI CEHCUOUIM3UPYIOT KOHCEPBALIUIO SHEPIUK CBETA B BHUJE BOCCTAHOBJIEHHbIX
NPOJYKTOB, a Takke B Makpoapruueckux cBsizsix ATD, no ux acddexrnsrocTs He
KOHKYPEHTOCTTOCOOHA IO CPABHEHHUIO ¢ XTOPODUIIBHBIM (DOTOCHHTE30M.

B opranusmax kohepMeHTbI «TeMHOBOTr0» Orokaranusa — 5,10-MeTeHuareTpa-
rugapodosar (MTTD), daasunmononykineoruaa (OMH), dbuiaBunaieHHIMHYK-
aeoruna (DA), 7,8-mumeri-5-nesazapuboduasut (JIPD) GyHKIMOHUPYIOT KaK
(oToceHCcopb B HECKOJIBKUX CeMelCTBaX PELEeNTOPOB CBeTa. He CBA3aHHBIX C 3ala-
caHueM COJIHEYHOI aHepriy. AHAJIN3 CTPYKTYPbI aniobeikos stux cemeiicts (JIHK-
dorosmaszer u kpunroxpombl, PAS(LOV)-nomen copepskaiiue 6enku, BLUF-gomen-
coziepskaiue GeJIKU, HUTPATPELyKTa3bl 3YKAPUOT) YKa3bIBAET HA UX KOHBEPIeHTHOE
IIPOMCXOK/ICHHE.

BosHukaer Bonpoc, Kakue CBOCTBa KO(epPMEHTOB ObLIN BaKHBI [/ UX OT-
Gopa na posb dorocencopos? Conocrasnenne suavennit | u e dnasunos,
[TEPUHOB U CTPYKTYPHO OJIMBKUX MeTaOOJUTOB YKa3bIBAET HA TO, YTO KPYT Kobep-
MEeHTOB-(OTOCEHCOPOB, CKOpee Bcero, orpanndeH y:ke nzBectHoivu OMH, DA/,
PO 1 MTT®. Ananus ctpykrypst u cBoiictB MTT® (kodepmenTta «TeMHOBOTO»
metabosnuama C1 rpyrin) MoABOANT K TOHUMAHWIO 3aKOHOMEPHOCTEIT ero otbopa Ha
pouib xpomodopa B Gesike. 3HaUEHUE MMEJIO HaJUYUe B MPOTOHUPOBAHHOW MoJIe-
kyse MTT®D BoccraHOBIEHHOTO (TETPArupo-) MTEPUINHA, a TaK:Ke KOHBIOTHPO-
BAaHHOTO C HUM UMU/IA30JIMHOBOTO 1MKJa. CodetaHue B TAKOI CTPYKTYPE BbICOKOM
(poToH-NOTIOImAOIIEH CITOCOOHOCTH B (PM3UOTOTUYECKOI 0OacTh crrekTpa ¢ (hoTo-
XUMHUYECKOI YCTONUMBOCTHIO MOTJIO UMETH CEJIEKTUBHbIE TPEMMYIIECTBA [TPU 0TOO-
pe MTT®D na poss ceerocbopumka B JIHK-boTonmasax u kpunroxpomax.

Tonnepskano rpantamu PODU 07-04-42600-a n 06-04-90599-BHTC-a.
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H3.7
DOOTOXUMUA ®JJABUHOB B PEIIEIITOPAX T'OJIYBOI'O CBETA

Tarbana JJOMPAYEBA!, Ilme SCHLICHTING!, Besuia TPUTOPEHKO?,
Anexcanap HEMYXUH?3

Max Planck Institute for Medical Research, Deptartment of Biomolecular Mechanisms,

Jahnstr. 29, 69120 Heidelberg, Germany

E-mail: tatjana.domratcheva@mpimf-heidelberg.mpg.de; Tes: +496221486504

Xummdecknit hakysaprer MOCKOBCKOTO TOCYaPCTBEHHOTO YHIBEPCUTETA UMEHHT

M.B. JlomoHnocosa,

Jlenunckue ropor, 1/3, Mocksa, 119992, Poccust

Uucturyt 6rnoxummdeckoii pusukn umenn H.M. Dmanyans PAH, yiuma Kocbiruna, 4,

Mocksa, 119334, Poccus

Hepmasno otkpoiTeie (otopenentopubie Oenkn, cogepxkamue nomedn BLUF
(cencop rosyboro csera ¢ ucHosb3oBanueM xpomodopa FAD), oTBeTCTBEHHBI 32
peakiuio Ha rosy6oil ceer B Gakrepusx. [pu doroakTuBarmu 6eJKU ¢ TOMEHOM
BLUF mepexomdaT B CUTHAJIBHOE COCTOSHME, IS KOTOPOTO XapaKTEpPHO 00paso-
Banue GoToOMHTEpPMenaTa co ¢IBUHYTON Ha 10 HM B KPAacHYIO CTOPOHY IOJIOCOI
norJionennst xpomocopa. AppA u3 Rhodobacter sphaeroides ssnsiercst onHum u3
GEJIKOB IAHHOTO CeMENCTBA ¢ IOCTATOYHO AOTOKRUBY M (710 30 MUHYT) HHTEpME-
auatoM. O6e HellaBHO OIyOJIMKOBaHHBIE KPUCTAJLIMYECKIe CTPYKTYpbl AppA [1,2]
ObLJIN OTHECEHBI ABTOPAMU K TEMHOMY COCTOSIHUIO GeJIka, HACMOTPSI HA OYEBU/HbIE
pasINuns B TPEXMEPHOI cTpyKType. Mbl IPUMEHUIN COBPEMEHHbBIE METO/bI MOJIE-
KYJISIDHOTO MOZIE/IMPOBAHUST, BKJIFOUAst KBAHTOBYIO XMMUIO U KOMOMHUPOBAHHbIE Me-
TOJIbI KBAHTOBOM 1 MoJieKysiproit Mmexanuku (KM /MM) nist pacueToB cTpyKTYpHI,
ONTHUYECKUX U KosiebaresbHbIX cpekTpoB noMera BLUF Genka AppA [3]. [Toxpasze-
serne cucrembl Ha KM- 1 MM-4acti mpousBonIoch Ha OCHOBAaHUH TPEXMEPHBIX
aToMapHbIX Mojiesiei 6enkoB, u Kk KM-mozcucreme 6 0THECEHBI XpOMOhOopHast
rpyina u GauKaiie K Heli aMMHOKUCJIOTHBIE ocTaTKu. 110 pesysbratam Mojesu-
POBAHUSI OJIHA U3 KPUCTAJUINYECKUX CTPYKTYP [1] Oblia oTHECeHA K MHTEPMEUaTYy.
[Tpeioskena cxema o6pasoBaHus HOTOMPOLYKTA, COMIACHO KOTOPOH IPH MOTJIOIe-
HUM CBETa MPOUCXOAUT TayTomepusaiust 6okosoii nenu GIn63, HenocpeacTBeHHO
B3aMMO/IEHCTBYIOIIEH ¢ XPOMO(OPHOI IPYIIION.
Pa6ora yactiuno nmozepskara rpantom PODU Ne 07-03-00059 u rpanTom

Deutsche Forschungsgemeinschaft (FOR 526).
1. S. Anderson, V. Dragnea, S. Masuda, J. Ybe, K. Moffat, C. Bauer, Biochemistry, 2005, 44, 7998-8005.
2. A. Jung, T. Domratcheva, M. Tarutina, Q. Wu, W. H. Ko, R. L. Shoeman, M. Gomelsky, K. H. Gardner, L. Schlichting,
Proc. Natl. Acad. Sci. USA, 2005, 102,12350-12355.
3. T. Domratcheva, B. Grigorenko, 1. Schlichting, A. Nemukhin, Biophys. J. BioFAST: February 8, 2008, doi:10.1529/
biophysj.107.124172
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®OTO3AIIUTA Y IMAHOBAKTEPUIT: KCAHTO®WJLJI-BEJTKOBbI
KOMILIEKC KAK ®OTOPEIEIITOP U METUATOP IUCCUIIALINN
HN3BbITOYHOHN CBETOBOU OHEPTHIU

PAXUMBEPINEBA M.I.!, ETAHCKAS 11.B?, KAPAIIETSH H.B.!

"Mucruryr 6uoxumun nm. A.H. Baxa PAH, 119071 Mocksa, Jlenunckuii npocnext 33,
test. 954-30-17, daxc 954-27-32, E-mail: rakhimberd@inbi.ras.ru
?Buosornyeckuii hakynsrer MT'Y

OGHapy’KeH HOBbII IIyTh AUCCUTIAIINT U30BITOYHON dHEPTHU (DOTOCUHTETHYEC-
KuM armapatoM iuaHobakrepun Synechocystis sp. PCC 6803 u BbIsiBIIEH IPUHIIU-
[MUAJIbHBII MeXaHu3M aToro spjenus. CoBrajieHue crekTpa jeicTBus HedoToxu-
MUYECKOTO TYIIeHUs (hIyopecIieHIIny CO CIIEKTPOM TIOTJIONeHUsT KcanToduia [1]
MMO3BOJINJIO BBISIBUTH (DOTOPEIENTOPHYIO (DYHKIIMIO KaPOTUHOW/IOB, SABJISAIONUXCS
xpoModopamur 0co6Oro KJracca BOJOPACTBOPUMBIX GEJIKOB.

WccenenoBanne KUHETUKU TYHIEHUSI M CIIEKTPOB MCIYCKaHus (hJyopeciieH-
1K MYTaHTHBIX IITAMMOB Synechocystis sp. MOKa3ajuo, 4TO HU CTPECCOBbIN KOMII-
Jsieke IsiA, Hu KOMILIEKCHI (DOTOCHCTEM He SIBJSIOTCS 00S3aTeIbHBIMY B IAHHOM THITE
tymenus (uyopectienninn. OTCYTCTBHE TYIIEHUS Y MyTaHTOB TI0 aJI7TO(UKOIIHAHN-
HY yKa3blBaeT Ha HEOOXOAMMOCTDH aJTIOGUKOIUAHUHOBOTO siipa (PUKOOUIICOM B
doronnaymposannom Tymenun. Ipeanonaraercs, 4ro TymuresaeM ¢iyopecieH-
UK aTOPUKOIIMAHUHA, SIBJISIETCS CaM KapOTUH-0EIKOBbII KOMILJIEKC. YCTaHOBJIEHA
BO3MOKHOCTH OIOCPEZIOBAHHOTO aJIO(UKOIMAHUHOM TylIeHus (GryopecieHnm
xyopocduiia porocuctemsl 11 B ycsioBUsIX 3aKPBITOTO PeakIIMOHHOTO 1eHTpa [2].

DHTANBIINS aKTUBAIIMK CBETOBOTO TIpolecca coctasysger 6omee 80 k[ /Momb
mpu 5°C ¥ MOHOTOHHO CHUIKAeTCsi P MoBbIeHnn Temieparypst [3]. [logo6Hast
HeappeHnycoBa TemIlepaTypHasl 3aBUCHMOCTb KOHCTaHTbI CKOPOCTH THUIIMYHA IS
POIECCOB COOPKHU BOAOPACTBOPUMBIX GEJIKOB, Ijle U3MEHEHKE TEIJIOEMKOCTH COOT-
BETCTBYET 9KCIO3UIMU THAPOGHOOHOI MOBEPXHOCTU TIPY KOH(MOPMAIIMOHHOM Iepe-

Xo/ie.
1. Rakhimberdieva M.G., Stadnichuk LN., Elanskaya L.V, Karapetyan N.V. (2004) FEBS Lett. 574:85-88
2. Rakhimberdieva M.G., Vavilin D.V,, Vermaas W.F]., Elanskaya L.V., Karapetyan N.V. (2007) Biochim. Biophys. Acta
(Bioenergetics) 1767, 757-765
3. Rakhimberdieva M.G., Bolychevtseva Y.V., Elanskaya L.V., Karapetyan N.V. (2007) FEBS Lett. 581, 24292433
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MOJEJUPOBAHME CTPYKTYPbI I CIIEKTPOB
BATOPOJOIICUHA - NEPBUYHOTO UHTEPMEINATA
B ITUKJIE 3PUTE/JIbHOU PELEIIITNUI

Mapua XPEHOBA!, Anacracus BOUEHKOBA!, Anexcauap FPAHOBCKI/Iﬁi,
Cepreit KOHIOXOB!, Besuia TPUTOPEHKO!,
Anexcanap HEMYXUH!?

Xumnuecknii akyasrer MOCKOBCKOTO TOCY/IAPCTBEHHOTO YHUBEPCUTETA UMEHN

M.B. Jlomonocosa, Jlenunckue ropsr, 1/3, Mocksa, 119992, Poccus

E-mail: wasabiko@rambler.ru; Tesr: +7-495-939-48-40

Nucturyt 6rnoxummdeckoii pusukn umenn H.M. Dmanyans PAH, yimna Kocbirnna, 4,
Mocksa, 119334, Poccus

MbI ipuMeHsieM KOMOMHUPOBAHHBIN METO/[ KBAHTOBON M MOJIEKYJISIPHOU Me-
xanuku (KM/MM) 1iist MOIEIUPOBAHUS CTPOEHUSI, OIITUYECKUX 1 KOJIeOaTeIbHbIX
CIIEKTPOB WHTEPMEANATOB OeJiKa 3pUTEJNbHON pereniuu pogorcuna. CormacHo
JTAHHOMY TIOJIXOJLy PACUeT 9HEPTUil B KBAHTOBOH IMOJCUCTEME MTPOBOIUTCS TI0 KOM-
MBIOTEPHBIM IIPOrPAMMaM KBAaHTOBON XUMUH, & B MOJIEKYJIIPHO-MEXaHMYECKOM MOJI-
cucTeMe — C UCTIOJIb30BaHueM cuoBbIX Ttosteit. [Toapasnesnenue cucremsl na KM- n
MM-yactu mpoU3BONTCS HA OCHOBAHWY aHATM3a JIOCTYITHBIX TPEXMEPHBIX aTOMAp-
HBIX MOJIeJIell OeJIKOB, colepsKamuxcst B Oase JaHHbIX OeaKkoBbiX cTpykTyp (PDB).
[l npaktuyeckux pacuetoB k KM-niozcucreme otnocuTest XxpomodopHas rpyiia
MOJIEKYJIbl PETHHAJISL B BUJIE IPOTOHMPOBAHHOTO ocHoBaHus [ndda u 6amskaiimme
K Heil aMUHOKHCJIOTHBIE OCTaTKU. PaBHOBeCHBIE TeoMeTpHyYecKre KoHMUrypamnun
M 4acTOThI FapMOHMYECKUX Kosebanuii paccunrtarbl MetogoM KM/MM c ucnoib-
soBanueM npubsmxkernss PBE(Q/aug-cc-pVDZ teopun GpyHKIMOHAIA IJIOTHOCTH B
KBaHTOBOI 1ojicucteme n custoBoro nosast AMBER mig MosekysnsipHo-mMexanuuec-
KO¥1 mozicucrembl. PacueTbl BepTHKAIBHBIX dHepriuil Bo3byskaennit SO-S1 BbImo-
HEHBI B paMKaX MHOTOKOH(DUTYPAIMOHHBIX METOZOB CAMOCOTJIACOBAHHOTO MOJIS
(CASSCF) ¢ yuerom nornpaBok 1o Teopun Bo3myiennii (aug-MCQDPT2). Panee
o00Hast METO0JIOTHsE ObLIA YCIENHO MPUMEHEeHa JIJIsl ONMUCAHUST CTPYKTYPbI U
creKTpoB “reMHoit” (hopmbr pojoncuna [1].

B manHom coobiiernn moapoOHO 00CYKAAIOTCS PE3YAbTAThl MOJIEIUPOBAHUA
CTPOEHUS 1 CIIEKTPOB OJHOTO M3 IIEPBBIX MHTEPMEINATOB IMKJA 3PUTEIBHON pe-
nenuu — 6aTopopoIcuHa. BhIUMCIEHHOE /11 MOJIEIbHOM CUCTEMbI TI0JOKEHUE
MakcuMyMma 1osiochl norsorenust S0-S1 (519 M) X0poIino coracyerest ¢ 9KCHepH-
MEHTAJIBHBIMI pesysbratamu (529-543 1um). ComocraBieHbl TeCOMETPUYECKIE KOH-
dburyparu u KosebareJbHbIe MOl B 00JIACTSAX CBIA3bIBAHUS XPOMOGDOPHOH TpyII-
TIBI JIJIST POJIOTICHHA U GATOPOIOIICHHA.

Pa6ora wactuuno noaaep:xana rpantom POMU Ne 08-03-00914.
K. Bravaya, A. Bochenkova, A. Granovsky, A. Nemukhin, /. Amer. Chem. Soc., 2007, 129, 13035.
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OIIPE/IEJIEHUE PETUHAJIBHOI OCTPOTHI 3PEHUS YEJIOBEKA
N HU3KO-KOTEPEHTHAS OIITUYECKA S TOMOTPA®US
®OBEAJIBHOI IPOCTPAHCTBEHHOI1 OPTAHU3 AN
®OTOPELENTOPHBIX KJIIETOK

Tapudp AKUYPHUH!, Baragumup MAKCHUMOB?, Oxcana HAYMOBA?

!Caparosckuii rocynusepcurer, Caparos, 410012, Poccust
E-mail: AkchurinGG@mail.ru; FAX: +7-845-22-785-29
2O6mactras opragpmosioriyeckas 6osbauia, Caparos, 410051, Poccust

B odrambmosiornn n3BecTHO, YTO MaKCUMAJIbHAS OCTPOTA 3PEHUS Y YesiOBe-
Ka, M3MEPEHHast ¢ MOMOIIIBIO TabJauIl onToTHIIOB (KoJsbia Jlamnmoasra win TomoBu-
na-CusiieBa) paBHas 1 cooTBeTCTBYeT OfHOI yriioBoii MmunyTe [1] u o6yciosieHa
MOP(OJIOTHYECKUM CTPOEHUEM IEHTpaabHOl ((hoBeanbHOI) 00JaCTH CeTYaTKH,
[OIIEPEYHbIM Pa3MepPOM KOJIOOUYEK ¥ 9BOJIOLMOHHO OrpaHuYMBajIach Audpakimeii
cBeTa B ONTHYECKON cucTeMe Tya3a. Vcmosmp3oBanne a3epHOTO peTHHOMETPA 03~
BOJISAET OlpesiesnTh ocTpoty 3penus (V) B auanaszone 2- 0.01 aua “kpacubix” u “3e-
JIeHBIX” KOJO0YEK HEe3aBUCHMO OT OTITHYECKMX CBOKCTB IJla3a, JAaxke MMPU HAJTWIHN
katapaktsl [2]. IIpemiosken u apoOupoBaH METO/| IPOCTPAHCTBEHHOTO U3MEPEHMUST
PETUHATIBHON OCTPOTHI 3PEHUS B IIPejiesiaX eCATKOB IPAyCOB.

HewnBasuBnas “onTuveckast THCTOJOTHS” MaKyJISPHOH 06JacTH CeTYaTKH
in 0ivo OCYIIECTBIISIACH C TIOMOIIBIO HU3KO-KOTE€PEHTHOTO OIITHYECKOTO ToMorpada
(OCT) dupmbr “Carl Zeiss”. [IpocTpaHcTBeHHOE paspellieHue o TiryOuHe cocTaB-
JIIT0 8 MUKPOH U OTIPEIeJISIOch NTuHON KorepenTHocTH DL n3mygaresns. Tomor-
pad 1MO3BOJISIIT UI3MEPSTh OTPAKEHHYIO HA3aJl OT PA3JIMUHBIX CJIOEB CETUYATKU UHTEH-
CUBHOCTDb M3JIy4eHus: 13 00beMa KOTePEHTHOCTH, OIPEIENSeMOT0 IPOU3BEeIeHNEM
DL na gumametp cBeToBoro myuka. [IpoBesientble nuamMmepeHust mO3BOJNIN U3MEPUTD
pasmep (HoBeaTbHON SIMKU U OI[EHUTD YHUCJI0 KOJIOOUEK, OHO3HAYHO CBA3AHHBIX Ue-
pe3 GUITOJISIPHbBIE ¢ TaHTIMO3HBIMU KJIETKAaMU U OTBETCTBEHHBIX 32 MAKCUMAJILHYIO
octpoty 3penus. Kak mokasanm nsmepenus, TUIIMYHOE YUCJI0 MOHOXPOMHBIX KOJI-
6ouek B posea cocrassster 107, moaromy npu perunanbHoii V = 0.1, ecim narosorust
00ycI0BIeHa MHAKTUBAIEN KOIOOUEK, TO HOPMAIbHO (hYHKIIMOHUPYIOIUX (POTO-
PEIEenTOPHBIX KJIeTOK B (hoBea octamoch He 6osee 100 kmetox. [leiicTBUTENbHO TPU
MakyJIsspHOU mucTpodun ceryarku, Habmogaemoii y naiuentos Ha OCT, ocrpora
3penus coctanistet Menee 0.05.

1. IMammunosa A.M., Bosikos B.B. Dynkumonasibrble MeTo/bl ncciaeoBanms B odraabmosornu. M.: Meauina,

1999.
2. Axuypun L.I. Onriyeckuii xxypuai, 2006, 1.73, Ne12, c. 30—-36.
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C3.3
PHOTOREGULATION OF THE EXPRESSION
OF PHOSPHOLIPASE D GENE IN OAT SEEDLINGS

Iryna A. KRYVULIA, Elena M. KABACHEVSKAYA,
Georgy V. LIAKHNOVICH, Igor D. VOLOTOVSKI

Institute of Biophysics and Cell Engineering of NAS of Belarus, Academicheskaya str.,27,
Minsk, BY-220072, Belarus
E-mail: Imbc@biobel.bas-net.by

Phospholipase D (PLD) is a multifunctional plant enzyme, playing a key role
in a broad range of cellular processes. It is known that light with involvement of
phytochrome photoreceptor and association with photosynthesis process regulates
PLD enzyme activity in oat seedlings.

It was supposed that the synthesis of an enzyme de novo (e.g., at the mRNA
level) is involved in observed light-dependent PLD activity modulation, because
the effect of light/dark on PLD activity characterized by extended lag period. In
this study we used real-time RT-PCR to estimate relative expression (R) of PLD
gene in oat seedlings under different conditions of light growth.

It was found that steady-state PLD mRNA level in green oat seedlings were
differed from that in etiolated (Et) seedlings (in green seedlings it is more than
2 fold lower). In addition, R of PLD gene was decreased in Et seedlings after 1 hour
illumination by red light (RL, I =660 nm, R ;R , ., =1:0,51). While RL stimulated
a decrease in PLD gene expression in Et oat seedlings, far-red light (FRL) reversed
effect of RL. When Et plants were sequentially illuminated by RL and FRL, PLD R
was close to R in control etiolated plants.

It was also shown that the incubation of green oat seedlings in the dark for 3 days
resulted in appreciable R increase as compared with control samples. Moreover, it
turned out that PLD gene expression in green plants depended on age of oat seedling.
In younger seedlings PLD gene expression was lower than that in older ones.

Obtained results assume that expression of oat PLD gene is light dependent.
The effective influence of RL/FRL indicates that light signal perception transforms
using photoreceptor phytochrome. The increase in gene expression and subsequent
increase in PLD enzyme activity is presumably an adaptive reaction to the conditions
unfavorable for photosynthesis. This suggestion is confirmed by PLD gene expression
increase in response to long-term darkening.

This study was supported by Belarus State Foundation for Fundamental
Research, grant Ne B07K-058.
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BO3MOMHASA POJIb ®UTOXPOMA B PEI'YJIAIIMN YPOBHA
IMEPEKNCH BOAOPOJA 1 AHTUOKCUJAHTHOTI'O IIOTEHIINAJIA
JIUCTBEB 3THOJMPOBAHHBIX ITPOPOCTKOB INIITEHUIIbI

JIIOBYUMOB B.10., KPECJIABCKUII B./1.

WucrutyT dyHaaMmenTanbHbix mpobaem 6uonorun PAH, TlyiuHo,
Mockosckas o6mactb, 142290, Poccns
E-mail: valyu@online.stack.net; Teu.: +7-(4967) 7329-88
B pactuTesnbHBIX OpraHm3Max BCEeX TAKCOHOMMYECKHX YPOBHEH, HapaBHE C
JIPYTUMH, CYIIECTBYIOT [IBE PETYJIATOPHBIE CUCTEMbL: (DUTOXPOMHAS M OKUCTIUTEh-
nast (H,0, n O,"). Curnaipl, salyckaeMble STHMHI MEXaHH3MaMH, MOy IHPYIOT pa-
6oty reroma u, uepes MAITKKK, aktuBHOCTb psina pepmenToB. OHAKO CYLIECTBY-
€T 3HAYNTEIBHOE 9KOJIOT0-(PU3NOJTOTHUECKOE PA3INUNE MEKIY dTUMU CUCTEMaMU:
nepBasi paboTaeT 10/l YIIPABJIEHHEM ITOCTOSIHHO JIEUCTBYIOIIET0, MEHSIOMIETOCST CO
BpeMeHeM (B TeueHue CyToK, ce3oHHO0), curnana (KC//IKC), a Bropas 3amyckaercst
MHOKECTBOM «CJIYUAHbBIX» CTPeccopoB (cBeT, Temiieparypa, YO, nnheknust u T.11.).
ITU CUTHAJIbHBIE TPAKTBI — KaXK/IbIH B OTJAEJbHOCTH — MHTEHCUBHO M3Y4aloTcs, a
BO3MO’KHOE B3aMMOJIEHCTBIE MEK/Ty HUMU OCTAETCS TTOKA MEHEEe UCCIIEI0OBAHHBIM.
B nHamreit pa6orte mocTosIHHOE OCBEIEHNE BEreTUPYIONIEro pacTeHust KuTaiic-
KoIi KarrycTbl onoautebHo K MAP nuskoaneprernyeckum KC (3 Bt M2, 660 1m)
HPUBOJAMJIO K CHIKEHUIO cTaioHapioro mysa H,O, na 40 %. lunamuky npouec-
ca M3y4yaJld Ha JIMCTbIX 3TUOJMPOBAHHON TieHuibl. [lokasaHo, 4Tto 3a nepsble
15-30 munyt nocae kpatkospementoro (7 munyt) KC-o0myuennst mpopocTKos,
TPOUCXOANIO peskoe — Ha 60-80% — crmkenne mya H,O,. 9ToT yposens mepe-
KHCH COXPAHSLIICS B JINCTBSIX TIIEHUTIB B TedeHne 1—1,5 4acoB, mocJe 4ero HaqynmHas
JIMHEIHO HapacTaThb 1 JJOCTUTaJl KOHTPOJIbHOM BeJIMYMHbI Yepe3 4 yaca. AKTUBHOCTD
JKCTparupyemoii Katanassl o geiicrsueM KC 1mraBHO cHUZKAIACh HA TIPOTSIKEHUN
1-1,5 wacoB Ha 40 %, a 3atem cpaBHUTEIBHO ObICTPO — 3a 30—40 MUHYT — BO3Bpa-
ajach K KOHTPOJbHOMY 3HaueHuIo. Ilepokcniasnas aktnBHOCTD (110 O-AMAHN3H-
JIMHY ), B OTJINYNE OT ABYX JIPYTUX TOKa3aTesell OKUCIUTETIBHOTO CTaTyCa, B epBbIe
50—60 munyT mocsie KC He nameHsiiach. 3areM HpOUCXOIIIIO ObICTPOE YBEIUUEHUE
aktuBHocth bepmenta Ha 50—60 %, 1 9TOT ypoBeHb GBI MOCTOSIHHBIM /10 4 4acoB.
JI7isT BceX MCCIEIOBAHHDIX MPOTIECCOB 00IyUIeHNe PACTEHIH HI3KOIHEPTETHICCKIM
JKC cumxano apdexr KC Ha 50 % u GoJiee, 4T, HO-BUAUMOMY, CBUIETEILCTBYET
006 X GUTOXPOMHOIT TIPUPOJIE.
O6CysKIATOTCST BO3MOKHBIE TIYTH B3AUMOICHCTBYS ABYX CUTHAIBHDBIX CHCTEM.
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POJIb ®UTOXPOMHOM M KPUIITOXPOMHO CUCTEM
B PEIVJIAINA AKTUBHOCTH CYRITMHATAEINIPOTEHA3bI
B JINCTbAX KYKYPY3bl

IIOIIOB B.H., EITPUHIIEB A.T., ®EJJOPUH J1.H.,
KAPIIEYEHKO H.A.

Bopoueskckuii rocynaperBennbiit yausepcutet; 394006, r. Boponek,
Yuusepcurerckas mi. 1.
E-mail: be366@bio.vsu.ru; Ten.: +74732208877
Ha cBery sHepreruyeckue OTPeOHOCTH PACTEHUS TIOJHOCTBIO MEePEKPbIBa-
iotes 3a cuer pabothl porocunTerndeckoil AT, obycaaBauBast pe3skoe CHUKEHUE
UHTEHCUBHOCTU (DYHKIMOHUPOBaHUs IuKIa Kpebca B TAHHBIX YCJIOBUIX, O YeM U
CBUJIETEJILCTBYET YMEHbBILIEHNE aKTUBHOCTH (DePMEHTOB 3TOTO 1IyTH. HeromHoe BbI-
kiouenue [ITK na cBery, MokeT yKkaspIBaTh Ha yyacTHe JJAHHOTO IIMKJIA B TOCTaBKE
UHTEPMEAUATOB /ISl KOHCTPYKTUBHOTO MeTaboa13Ma. B ¢BsA3U ¢ 9TUM, MHTEPECHBIM
[PE/ICTABJSAETCS U3yYeHNe MEXaHU3MOB PEryJIsiiuu KII0YeBbIX (DePMEHTOB IIMKJIA
Kpebea pasimaHbIME PEIENTOPHBIMU CUCTEMAMU PACTUTEILHON KJIETKHU, B YaCTHOC-
TH, MAPKEPHOTO 9H3MMa — cyKimHataeruaporenassl (KO. 1.3.99.1).
B kauectBe 00BEKTOB UCC/IENOBAHUS MCIIOJIb30BAIN 14-1HEBHBIE [TPOPOCTKU
Zea mays. Axrusnocts C/IT onpenensiiv cniekrpodoromerpudyeck. OyHKITMOHU-
posanue C/IT waeHTUhUIMPOBAIHN 110 dKCIpeccuu reHa sdh1-2. YeTaHOBJIEHO, 4TO
aktuBHocTh C/II' B 3HAYMTENBHON CTENEHN 3aBUCUT OT YCJIOBUIT ocBelennd. M3y-
YyeH MexaHu3M cBeToBoil perysinu pynkunonnposanus C/I B IMCTbAX KyKypy3bl
TTOCPEICTBOM (DUTOXPOMHON M KPUITTOXPOMHON crcTeM. I[Tokas3ano, 9T0 WHTHOUTO-
pom aktuHoctu C/IT aBisiercd aktuBHas Gopma GUTOXPOMA, O YeM CBUJIETEJIbC-
TBYeT pe3Koe CHUKEeHNE aKTHUBHOCTH HCcJelyeMoro (hepmMenTa U ypPOBHS 9KCIIPeC-
cun rena sdh1-2 nipu obiydeHnn pacteHuil KpacHbiM cBetoM (660 HMm). [lambauit
kpacHbliit cBet (730 HM.) He BBI3BIBAJIO N3MEHEHWIT B MHTEHCUBHOCTU (DYHKIIMOHH-
posanust C/IT. BoszueiictBue cunero csera (450 HM) Ha 3eseHble PaCTEHHs KYKY-
Py3bI IPUBOIIIO K pe3komy cHimkennio aktusroctn C/T yike uepes 15-20 mumyT
o6uryuenust. OIHAKO B OCTIEAYIONINE 3 Yaca aKTUBHOCTD MCCJAeyeMOTo hepMeHTa
BO3PACTAJIa U K IIIECTOMY Yacy KCIO3UIMK cocTasiisiia 70 % ot KoHTpoJs (24 yaca
B TEMHOTE).
T.o. mosryueHHbIE JIAHHBIE TO3BOJISIOT 3aKJIIOYUTD, YTO B PETYJIAIINUA aKTUBHOC-
TH CYKIIMHAT/IETH/IPOreHa3bl 3eJIEHBIX JIUCThAX KYKYPY3bl IPUHUMAET ydacTue (u-
ToxpoMHas cucremMa. AKtuBHas (hopma putoxpoma curskaet aktuBaoctb C/IT, uro
SIBJISIETCSI OJTHUM U3 MEXaHM3MOB DPEryJISI[K SHEPreTHYeCKOro MetaboinsmMa pac-
TUTEJIbHOI KiieTku. Hrubuposanue ucejenyeMoro hepMeHTa CHHUM CBETOM YiKe
B TepBbie 15 MUHYT, BEPOSITHO, SIBISIETCS CIEACTBHEM ero Boaaeiictsusa na MDA,
BXOASANIMI B cOCTaB KaTaauTudeckoi cyoneanamiisl CT.
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JABYXKOMIIOHEHTHAS CUCTEMA (I)I/ITOXPOUMHOIZ
PETYJIANNHU YCTbUYHbIX IBUKEHNI

KOYETOBAT.B., KOHCTAHTHMHOBA C.B., BAIITAHOBA V.b.

Mockoscknii [ocynaperBennsiit YausepcureT uM. M.B. JlomonocoBa, Mocksa, 119992,

Poccusa

E-mail: urtica@gala.net; Teur.: +7-495-939-54-87

B uccienosannu nokaszano naauuune K/JIK-o6paTuMoro ycrbMyHOro oTBeTa

y GecxsopoduibHoro Mmyranta ropoxa XL18 [1, 2]. Takas o6paTuMocTb SIBJISIETCST
OTJIMYUTEIBHBIM TIPU3HAKOM (DU3NOJIOTMYECKIX OTBETOB, PEryJIMPYEeMbIX (DUTOXPO-
MoM [3]. luist 6Gotee 4ETKOTO I0KA3aTEIbCTBA yUacTHs (PUTOXPOMA B TIpoIiecce ObLIN
WCCIIEI0OBAHbI I030BbIe 3aBUCUMOCTH YCTBUYHBIX OTBETOB OT MHTEHCUBHOCTU KPac-
noro ceta (KC) pasinyubIX JIMH BOJIH (110C/Ie TEMHOBOM a[allTalli) U JaJlbHEro
kpacnoro csera (JIKC) (mocsie temuoBoit agarrraniuu u nipenocseniennst KC). Ilo-
JIyYeH peBapUTEIbHbII CIIEKTp AelicTBust yeTbuuHbix ABrskenuii B K-J[K obmac-
TH, UMEIOIIIH MakcUMyM Jiig oTKpbiBaHus ycrbuil Ha KC B paitone 660-670 um u
MaKCUMyM sl 3akpbiBatus Ha oOpamarouuii JIKC okoso 730 nm. Takoii ciekrp
AElCTBIS XapaKTepeH /Il OTBETOB, 00yCJI0BIeHHbIX (putoxpomoM B. OxHako He-
JIMHEIHOCTD JI030BBIX 3aBUCUMOCTel yerbnuHoro orBeta Ha JIKC (oTkpbiBanue npu
HU3KUX MHTEHCUBHOCTSIX U 3aKPbIBAHUE MTPU BBICOKMX) CBUETENBCTBYET 00 ydac-
THUU B IIPOIlecce, KaK MUHUMYM, JIByX KOMIIOHEHTOB (DUTOXPOMHOI CHCTEMBI: TIep-
Boiil Boi3biBaeT K/J[K-o6paTuMbie 0TBETbI, BTOPOU — COHAIIPABJIEHHbIE OTBETHI TIPH
neficreun KC u JIKC u obnagaer Goblieii 4yBCTBUTEIbHOCTBIO. [Ipy yBemuennu
JUTTEJIBHOCTH TEMHOBOM aIalTalliy BKJIAJ TIOCJIEIHETO YBETMUUBACTCS. JTO T03-
BOJISICT COOTHECTH IIE€PBBII KOMIIOHEHT ¢ (hUTOXPOMOM B, /17151 KOTOPOTO XapaKTepHbI
dorocrabunsrocts u K/JIK-o6parumpie orsersl LFR Trmna, a BTOpoii — ¢ putoxpo-
MOM A, U151 KOTOPOTo XapakTepHbl HeoOparumbie oteersl VLFR 1 HIR tunos [3] u
(hoTONMAOUIBHOCTD — (PUTOXPOM A IECTPYKTUPYET Ha CBETY U 3aTEM PECHHTE3UPYET-
cs1 B TedeHre TeMHOBOM afganTtannu [4]. Takum o6pa3oM, B MPSIMO#T PEryJIsIinu CBe-
TOM YCThUYHBIX IBHKEHUII Y TOPOXA YUACTBYIOT 00a IIaBHBIX (DUTOXPOMA PACTEHMUIA:

duroxpom A u puroxpom B.
1. Tocrumckuit C.A., Kapsosckast E.A., Cuneméxos B.A., Bessiesa O.5.//Tenernka, 1982,18(1),124-126.
2. Sokolskaya S.V., Sveshnikova N.V,, Kochetova G.V., Solovchenko A.E., Gostimski S.A., Bashtanova O.B. //
Functional Plant Biology, 2003, 30, 1249-1259.
3. Shinomura T. // J. Plant Res., 1997, 110, 151-161.
4. Weller J.L., Nagatani A., Kendrick R.E., Murfet I.C., Reid J.B. // Plant Physiology, 1995, 108,525-532.
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BJIMAHUE HECHEINOUYECKUX NHTUBUTOPOB
IMPOTEMH ®OCDATA3 HA COCTOAHUE ITYJIOB ®UTOXPOMA A
B KOPHAX KYRYPY3bl ZEA MAIS L.

KOIIMEJbD JI.A., OPEXOBA E.A., CHHEIIEKOB B.A.

Buosornuecknit haxysasrer Mockosckoro [ocyapeTBeHHOr0 YHUBEPCUTETA

uM. M.B. Jlomonocosa, Mocksa, 119992, Poccus

E-mail: Koppel@zmail.ru; Tes.: +7-495-939-54-89

Duroxpom A (phyA) mpezacrasien B KJIeTKe ABYMsI HATHBHBIMU TIOIYJISIIN-
amu, phyA u phyA”, comepskanne KOTOPBIX 3aBUCHT OT BHJA pPacTeHUs, OpraHa,/
TKaHu, ero usnosornyeckoro cocrosinus. Onn  pasiandaiorcs 1o N-KOHIEBOMY
YYaCTKy MOJIEKYJIbI U 9Ta AuddepeHnuanus BKInJYaeT B ceOsl MoCT-TPaHCISInO-
Hyto MouduKanmio GporoperenTopa, BepoaTHo, Gochopuauposanue [1]. Jusg usy-
YEHWST BO3MOKHOW CBSI3M COCTOSTHUS (PpUTOXpoMa A ¢ aKTUBHOCTBIO pocdaTaznoii/
KMHA3HOW CHUCTEMBbI KJIETOK ObLIN MCIIOJIb30BaHbl HeclelupuiecKne THIHOMTOPbI
nporenH docdaras: menounbix — hennamernicyabdonns propus (PMSF) n kuc-
abrx — Harpust Gropuza (NaF). CoiictBa utoxpoma A 1 coziepskanie ero myJioB B
KJTETKE TPOCIEKUBAIHN € TIOMOTITHIO Pa3paboTaHHOTO B HAIIEH TPyTITe MeToa (hryo-
PECLIEHTHOI crieKTpocKonuu u dhoroxumun Guroxpoma in vivo. B kauecte o6bekTa
HCCIIeJOBAHUS UCTIOJIb30BAI KOHUMKI KOPHEil KyKypy3bl copra Kybamnckast, HHKY-
GUpPOBaHHBIE B PACTBOPAX HHTMOUTOPOB € Pa3HOM JJTMTEIBHOCTBIO 9KCIIO3UIIUK, YC-
TAHOBJIEHO BJIMSIHUE YKA3aHHBIX MHTUOMTOPOB Ha COOTHOIIIEHUE MYJIOB (huToXpoMa
A co cMelieHreM paBHOBECHS MeK/ly HUMU B CTOPOHY MUHOPHOTO M OTHOCUTEJILHO
6ouee crabuabHoro phyA”. Ilpu atom Bpemst poctuxkerust a(pdeKkToB u ux riaybu-
Ha, & TAKIKe UX 00PATUMOCTD 3aBUCEJU OT THIIA UHTHOUTOPA. AHAJIU3 [IOJTyYEeHHbIX
JAHHBIX CBU/ETEJIBCTBYET O TOM, YTO cocTosgHue HuToxpoma A U paBHOBECHE €ro
HATUBHBIX MOITYJISIHI B KJIETKE CBSI3aHO, TPSIMO WJIH OMOCPEOBAHO, C AKTUBHOCTHIO
ee hocdarazHoil/KUHAZHOM CHCTEMBI.
UccnenoBanus nopiepskanbl rpantom PO Ne 08-04-01453

Jlureparypa:
1. Sineshchekov V.A. Photochem. Photobiol Sci., 2004, 3(6), 596-607.
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CERIIUA 4

dortomuHaMuyecKas Tepanus,
dorodpusuka u poToXuMHS GHOMOIEKY.T

Te3ucel foKIaT0B
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4.1
AHAJIN3 ITPOITECCOB PACIIPEJIEJIEHU A ®JYOPECIIUPYIOINUX
IMOJMYIIPOBOJHUKOBBIX HAHOKPUCTAJIJIOB
B KPOBHU YEJIOBEKA

Baaum PEIIIETOB!, Tatbana 3SOPUHA!, san XJIY/IEEB!,
Muxaun APTEMBEB?, Baagumup 3OPHUH!

'Bestopycckmii rocyaperBennslii yausepeuret, Munck, 220030, Benapycn

E-mail: vpzorin@mail.ru; Fax: +375-17-2095440

HUW npukiaanbix GU3HKO-XUMUUECKUX IPobIeM Beopycckoro rocyiapecTBeHHOTO

yausepcutera, Munck, 220030, Berapycs

OHOM M3 OCHOBHBIX MPOBIIEM, CTOSIIMX Mepejl TPAKTHICCKUM UCTOIb30Ba-

HUeM (huryopecIpyonmX MOJTYITPOBOAHUKOBBIX HAHOKPHUCTAJJIOB - KBAaHTOBBIX
touek (KT) B GHOIIOrMYECKUX W MEUIIMHCKUX TeJISX, SBJISETCS TOJyYeHue Ha-
HOUACTUI[ C 3aJaHHBIMU (DUBUKO-XMMUUYECKUMU CBOMCTBAMU, 00ECIIeUNBAILIIUME
KaK BO3MOXKHOCTb MX BBEJCHUS B BOJHbBIE PACTBOPBI, TaK M CIEIU(GUYHOCTD B3a-
UMOJIEHICTBUSL C OIPE/eJICHHBIMI MOJICKYJISPHBIMHU, KJIETOUHBIMU M TKaHEBBIMU
cTpykTypamu. B gaHHOl pabore McCaeN0BaHbI MOTYTPOBOJHUKOBbIE HAHOKPUC-
tasibl CdSe/ZnS, MOBEPXHOCTh KOTOPBIX ObLIa MOAMMDUIMPOBAHA MEPKAITOYH-
JIeKaHOBOI KUCJIOTOH, IJIyTaTHOHOM WJIH TTOJMITUICHIJINKOJIEM /IS TIPUIAHUS UM
rupoGUIBHBIX CBOICTB. MeToamMu IIPOTOYHON IIUTOMIIYOPUMETPUN TPOAHAIN3H-
poBatbl mporecchl Hakorerust KT B KieTkax KPOBH 3/[0POBBIX JIOHOPOB 1 00JIb-
HBIX MHEJIOOIaCTHBIM Jieiiko30M. [Tokazano Hamumune crernuuuHOCTH CBA3bIBAHUS
HAHOKPHUCTAJIOB C JIEHKUMUYECKIMU KJIETKAMH, CTEIeHb OKPAIINBAHUSA KOTOPBIX
B 2,0—3,5 pa3a Bblllle B CPABHEHUH ¢ HOPMATBHBIMU MOHOHYKJI€APHBIMH KJI€TKAMU
kposu. CpaBHeHMeE IIPOIECCOB OKPAITMBAHUA KJIETOK KPOBU B PA3JIMYHBIX YCJIOBH-
X TI0Ka3aJ10, YTO CKOPOCTh U PABHOBECHBIN YPOBEHb HAKOIIJICHUS HAHOKPUCTAIIIOB
BCEMM MCCIIEIOBAHHBIMU TUIIAMU KJIETOK CUJIBHO 3aBUCUT OT PEKMMOB Me4YeHNUs, B
TOM YKCJIe KOHIIEHTPAIUU OEJIKOB IJIa3Mbl U U3MEHEHUI HOHHOW CUJIBI CPEe/Ibl MH-
KyGuposanust. [[o6aBieHre B cpesy MHKYOUPOBaHUsT 9MOPUOHATIBHON CBIBOPOTKU
MPUBOIAT K 3aMejiieHuIo rporieccoB HakoruieHust KT B kierkax. [Tpn aToM BaskHBIM
SIBJISIETCS HE TOJILKO YPOBEHb KOHIEHTPAIUH J00aBISEMbIX OEIKOB, HO U BEJIMYUHA
UHTEepBaJIa BpeMeHU peaBapuTeibHoro nikyouposanus KT ¢ Humu. YBeiuuenue
JUIMTETILHOCTU TIPE[BAPUTENILHOTO HWHKYOUPOBAHYSI 10 2 4aCcOB TPUBOJUT K CHU-
JKEHUIO PaBHOBECHOTO ypoBHs HakotieHust KT Gosee uem B 10 pas. [losyuentbie
JaHHbIE MTOKA3bIBAIOT, 4TO cBs3biBanne KT ¢ GeskaMu ma3sMbl OKa3bIBaeT 3HAYU-
TeJIbHOE BJIMSIHUE Ha TIPOIECChl UX B3aUMOENCTBUS ¢ KiaeTkamu. C MCHob30Ba-
HUEM TeXHUKHU TeJb-XpoMaToOrpaduul U CHEeKTPATbHO-(IIyOpPeCIeHTHOTO aHaJIN3a
uccsiejoBanbl Xapakrepuctiky cesisbiBadust KT ¢ oTinenbHbIMU GeJiKaMu T11a3Mbl,
YCTOIYMBOCTD KOMILJIEKCOB M CTEXHOMETPUsI KOMILIeKcooOpasoBamusi. CoryiacHo
HOJIy4eHHBIM pe3yJibrataM ocHoBHas yactb KT o6pasyer komirekest ¢ JIBIT n anb-
GyMUHOM U Jiniib HeGoJbinoe KoauyectBo KT ceaspiBaercs ¢ JIHIL Mccenegosanne
reJib-XPOMATOrPaMM PACTBOPOB  asibOYMUHA, COAEPIKAIIIX PA3IUYHOE KOJUYECTBO
Geska, nokasbiaet, 4To ofiHa KT MoKeT CBA3BIBATH GOJIBIIOE YHCIO MOJEKYJT allb-
Gymuna. KosmuectBeHHast OlleHKa coziepskanust Oejika Bo (PPakiusxX, B KOTOPHIX Bbl-
xomat KT, mokaswiaert, uto Ha oany KT mosker mpuxomantses csbitre 10 mosrekys
asibOyMuHa. Pe3yJIbraThl MCCIIeI0BaHS TIO3BOJISIIOT 3aKJIHOUUTh, YTO OEJIKU [11a3Mbl
addexrnsHO B3anmozeiicTByioT ¢ KT, 06pasyst ycroitunBbie KoMmiiekesl. Coctas u
KOJIuecTBO cBsizaHHbIX ¢ KT GesIKOB 3aBUCAT OT pPasMepOB ¥ CBOUCTB MOBEPXHOCTH
HAHOKPHUCTAJJIOB 1, B 3HAYUTEJNbHON CTENEHH, ONPEIesIAIoT MeXaHu3Mbl B3aUMO-
neiictBust u yokasimsannn KT B KJI€TOUHBIX CHCTEMAX.
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HAHOYACTUIIBI 000 1 00, IIOJYYEHHBIE B BOJHOM
PACTBOPE R-OUKOIPUTPUHA: OITUYECKHUE,
DOOTOXUMHNYECKHUE CBOUCTBA, IIEPCIIEKTHUBbI IPUMEHEHU

O0.11. BEKACOBA

Wucruryrt 6uoxumun um. A.H. Baxa PAH, Pocenst, 119071, Mocksa, Jlenunckuii mp, 33
E-mail: bekasova@bk.ru

Pazpaboranbl dpocTbie METOBI TTOJIyUYEHUsT CTAOMIBHBIX HAHOYACTHI[ Ag
u CdS pasmepom 3£0,2 x 6+1,82 um B BogHOM pactBope R-hukospurpuna. [lur-
MEHT KPaCHbIX BOJOPOCJeid, R-DUKOIPUTPUH — CIIOKHDBIIT BBICOKOMOJIEKYJISPHbII
6eIoK, cotepsKaIuii INHEHHbIE TETPATUPPOJIBI B KAYECTBE POCTETUYECKIX TPYIIIL.
[TpussekaresbHOCTh R-(UKOSPUTPUHA, KAK MATPUILBI /IJISE CMHTE3a HAHOYACTUIL B
TOM, 4TO B IIEHTPE BCEX MOJIEKYJI UMEIOTCSI COBEPIIEHHO OJIMHAKOBBIE TYHHEJbHbIE
mosocTr 3,56 HM, KOTOpBIE OTPAHNYNBAIOT PA3MEPI HAHOYACTHIL, PETISITCTBYST MX
pa3pacTaHuio.

PesysibraTsl nccegoBanmst pa3MepoB, CTPYKTYPbI, ONTHYECKUX CBOWCTB HAHO-
vactuir Ag u CdS MeTogamu 91eKTPOHHON MUKPOCKOIINH, abCOPOIIMOHHOI 1 (hi1yo-
pectieHTHOI#T criektpockornun, BOJKX mosBossior paccmarpuBaTth R-dukospurpun
KaK YHUBEPCAJIBHYIO MATPHILY /IJIsl CHHTE3d OJIHOPA3MePHbIX HAHOYACTHIL.

OG6HAPYKEHO, YTO HHTEHCHBHOCTD (hTyOpEeCIIeHIINI HAHOYACTHIT cepebpa B (-
KOAPUTPHHE Ha OPSIOK BbIIIIE, YeM B JIPYTUX MaTPUIaX. ITO YHUKAIbHOE CBOWCTBO
HAHOYACTHUIl Ag, IOIyYeHHBIX B pacTBope R-ukoapurpuna mosker 6biTh BocTpebo-
BaHO Pa3BUBAIOIINMICS HAHODJIEKTPOHUKON 1 ToToTpadueil.

N3BecTHO, uT0 (DUKOOUIMHOBBIE TIUTMEHTBI CIIOCOOHBI TEHEPUPOBATH CHHI-
JIETHBIN KUCJIOPOJL U boJsiee adbeKTuBHbIL B (DOTOANHAMIYECKOIT TEPAIHH, 110 CPAB-
HEHUIO ¢ MIMPOKO TPUMEHSIEMBIMHU IIPOM3BOAHBIME rematonopdupunaa. Dotoau-
Hamudeckuil apdexT pukosputTpuHa B KOMILIEKCe ¢ (POTOXMMHUYECKN aKTUBHBIM
nosrynpoogHukoM CdS MOsKeT CyIiecTBEHHO yBEJIUYUTHCS. BBIBOL OCHOBBIBAETCSE
Ha Pe3yJIBTaTax MCCAeJOBAHNS B MOJEIBHBIX CHCTeMaX (POTOXNMHIUYECKUX CBOHCTB
nanouactutr CdS, crabunusuposantbix pukosputpuom. OOHapyKeHO, uTo ho-
TOXUMUYECKAsT aKTUBHOCTh KoMrosuta CdS/GuKkospuTpu, CylecTBeHHO BBIIIE,
110 CPaBHEHMIO C TakoBOH (uKoapuTprHa. Hesnb3ss NCKIIOYNTD, YTO IIEHHBIE TIPH-
kaaaHbie cBoiictBa Hanouactuil Ag u CdS B hukospurpute 00yCI0BIEHbI TECHBIM
KOHTAKTOM HAHOYACTHIL ¢ XPOMOMOPHBIMU TPYIITAMU MTUTMEHTA.
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AMBYJIATOPHASA ®OTOANHAMUYECKAS TEPAIINUA
PAKA KOJKH C XJIOPUHOBBIMU ITPON3BOHBIMH

Buogera ITVPIIXBAHU/I3E!, Anexcanap PATAEB!,
Esrenniit CTPAHAJIKO?

Topoackast nonukananka Ne84 Yipasienus sapasooxpanenust I03AO r.MockBbr,

117303, Mocksa, yi1.A3oBckas, 1.20, kopr.1

E-mail: mail@magicray.ru

2DT'Y “TocypapcTBeHHbIH HAYYHBIH IEHTP JasepHoil mepuiuabl” Pocsipasa, 121165,

Mocksa, yin.Crynenveckas, 1.40, ctp.1

Pak KOKUM — Of[Ha U3 PACIIPOCTPAHEHHBIX (GOPM 3JI0KAUECTBEHHBIX HOBOOOPA-

30BaHUIl cpe/iu HacesleHUs 3eMHOTO 1apa. Bo BceM Mupe oTMeyaeTcss HeyKJIOHHBIi
pocT 3a00J1eBaeMOCTU 1 CMEPTHOCTU OT paKa JaHHOil Jokanusanuu. B Poccuu pak
koxu ¢ 2003 . 110 YacTOTe 3aHUMAET 2-€ MECTO CPEJIM BCEeX 3JI0KaUeCTBEHHBIX HOBO-
06pa3oBaHmii, yCTynasi TOJBKO paKy Jerkoro. Ha ceropusmumii ienp st JiedeHnst
paka KOKM TPEITIOKEHO IOCTATOUHO MHOTO METO/IOB, HO HH OJIMH M3 TPAAUIIMOH-
HbIx MeToz10B He naet 100 % usmeyenus. Yactora pa3BUTUST PEIUANBOB B TeueHne 3
JIET TI0 OKOHYAHWH JiedeHusl cocTaBiisieT ot 8,4 10 48 %. 3a nocjie/iHee JiecsTHIeTIe
ODO/IT crama ofHIM U3 aTBTEPHATHBHLIX METOIOB JICUCHIIST Paka KOKH, 00ecTeInBa-
IOIINUX BBICOKYIO CTEIIEHDb BbI3/IOPOBJICHUS M OTJIMYHbIE KOCMETUYECKHE PE3yJIbTaThl
[pY 3HAYUTEJIbHOI 9KoHOMMYECKOi addexTusnoct. Haubosee pacipocrpanen-
HbIMU (DOTOCEHCUOMIM3ATOPAMHU B HACTOSIIIIEE BPEMSI SIBJISIIOTCSI IPOU3BO/IHBIE FeMa-
tonopbupuna (Dorobpun, Dororem, 3=630 m). OxHaKO HOTOCEHCUOMIN3ATOPDI
[IEPBOTO TIOKOJIEHUST UMEIOT 1eJIBII Pl HEJOCTATKOB: MAJTYIO TJIyOHHY TPOHUKHO-
BeHUsT BO30Y KAAIOIIEr0 CBETa, YTO OTPAaHUUMBAET UX cepy IIPUMEHEHUS; TUTEb-
HYIO KOXKHYI0 (DOTOTOKCUYHOCTD; HU3KYIO SHEPTHUIO MOTJIONIEHs BO30YKIAIOIIErO
Kpactoro cseta. [loceiee ecsiTiieTie MHTEHCUBHO pa3pabarbiBaiorcst (horoceH-
cuOUIM3aTOPBI BTOPOTO MOKOJIEHUS ¢ KOPOTKUM CPOKOM BBIBEJICHUS 13 OPTaHU3Ma
u GoJibliell UIMHON BOJIHBI BO30Y KaroIero ceera (3=662 HM), uTo obecreunBaer
ry6oKoe NPOHUKHOBEHUE B Grosiorndeckue cTpykTypbl. Takumu dorocencnbuim-
3aTOPaMU SIBJISIIOTCSI XJIOPUHOBBIE TIPOU3BOJIHBIE POCCUICKOTO MPON3Bo/icTBa Pa-
naxsopun u DoroauTasu, a Takke Oesopycckuii npernapar MOTONOH, UMEOIINE
COOTBETCTBYIOIIME pa3pelieHns /Ui KIMHUYecKoro npumenenus. Hamu naxoren
OIBIT IPUMEHEHUsT (HPOTOCEHCUOMIN3ATOPOB BTOPOTO MOKOJIEHUST U3 TPYIIIBI XJIO-
PUHOBBIX MTPOU3BOAHBIX st (poropannamuueckoil Tepanun (D/T) paka Koxu B
amOysatopubix yciosusix. Jloser Pagaximopuna u @orogurasuna cocrasiim 0,6—
0,8 Mr/Kr, IeKapcTBEHHO-CcBeTOBOI BpemenHoit nuTepBas (JICBW) — 1 u 3 yaca, co-
OTBETCTBEHHO, /1032 MOBOANMOIT cBeToBOM anepruu — ot 100 mo 200 /Ix/cm? [losa
®orosona cocrapisiia 1,2—1,5 mr/xr, JICBU — 3 yaca, 1032 1oABOANMOI CBETOBOI
areprunt — ot 150 10 200 [Tk /em? DIT paka KOKHU ¢ XTOPUHOBBIMU TIPOU3BOTHBIMI
B aMOyJIATOPHBIX YCJIOBUSIX SIBJISIETCST YAOOHBIM 1 9(DPEeKTUBHBIM METOIOM, 0GecIe-
YUBAIOIIMM XOpoline GyHKIIMOHAIbHbIE U KOCMETUYECKHe PE3yJIbTaThbl.
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®OTOCEHCUBUJIN3ATOPBI KAK OITYXOJIEBBIE MAPKEPDI
JIJ1s1 BUBYAJIM3AIIM DKCIIEPUMEHTAJIbHBIX
HOBOOBPA30OBAHMIA METQ/IOM IN®®Y3MOHHOM
®JIYOPECHEHTHOM TOMOTPA®UN

Mapuna IIUPMAHOBA!?2, Enena 3ATAITHOBA!,
Npuna BAJTAJTAEBA?3, Mapuna CUPOTKHHA!, Auna OPJIOBAS3,
Muxaua KJIEIITHUH?

"Huskeropo/ckast rocyIlapeTBeHHAS MEIMITMHCKAS aKaIleMusl,

. Munnna n [loskapekoro, 10/1, Huwknnit Hosropos, 603005, Poccust
E-mail: Shirmanovam@mail.ru; Temr: +7-831-465-40-60

*HuskeropoICKuil rocy 1apeteeHnbiil yuusepentet um. H.M.JTo6aueBcKoro,
Husxruit Hosropog, 603950, Poccust

SUncruryT npukiaganoii pusuku PAH, Husxawuit Hosropos, 603950,
Hwxnunit Hosropoa, Poccus

Pabora nocesiiieHa oreHKe BO3MOKHOCTH MTPUKU3HEHHO BU3YaU3aIN 9K-
CIEPUMEHTATIBHBIX OMYXO0Jeil Ha ycTaHoBKe /71t Anddysnonnoii (uyopeciienTHOM
tomorpadun (JIDT) ¢ nmpuMeHeHNEM B KaueCTBE OIyXOJIEBBIX MapKepPOB OpTaHU-
4yeckuX (hOTOCEHCUOUIN3ATOPOB.

PaGora BbinosiHena Ha ycranoske st [T, paspaborannoii B MIID PAH
(Huxuanit Hosropoga, Poccns). Moesibio Heorrasy CarysKujam epeBUBHbIE OITyX0-
JIV MBITIIEI: KapIiinHoMa Jierkux JIbrounc, pak meiikn Mmatku. GoToceHCHOMIn3aTopbl
(dotocenc, amacenc, poToANTA3MH ) BBOIAWIN B TEPATIEBTUICCKUX /[03aX BHYTPUBEH-
HO ui riepopasibHo. J{DT-u306paskeHus Moyyasiu 10 BBeIeH s [perapara, 3aTeM
kaskpre 30 MuH B Teyenue 6 4, a Takke yepe3 24 .

Ionyuenst D T-uz06pakeHns: SKCIEPUMEHTATBHBIX OIYXOJIEH i1 0ivo ¢ uc-
noJsib3oBaHueM GhoroceHcubuu3aTopoB. I1pogeMoHCTprpPOBaHa BO3ZMOKHOCTD MIPU-
JKU3HEHHOTO HAOIIONEHUs pactipesiesieHust (hoToceHcnbnIM3aTopoB B OpraHu3Me
SKUBOTHOTO. OTMedeHbl pa3indus (hIyopecieHTHBIX CBOWCTB U IMHAMUKN HAKOTI-
JieHust OTOCEHCHOUIM3aTOPOB B OIyX0JieBoil Tkanu. Haubolee sipkue usobpaske-
HUS OITyXOJIM TTOJIyYeHbI ¢ puMeHenreM doroceHca. Pe3ysibraTbl MOATBEPKACHD!
CHEKTPOMETPUEN N30JTMPOBAHHBIX OPTaHOB M TKAHEH 1 COOTBETCTBYIOT JIAHHBIM JIH-
TepaTyphl.

Pa6ora Beimosrena mpu moepkke rpantos PODU (NeNe 07-02-01262,
07-02-01146, 08-02-99049), ®enepanbroro Arenrcrsa no Hayke u MuHOBaImsm
(mpoekt Ne 02.522.11.2002) u mporpammst [Tpesunnyma PAH «DynpamenTasbHbie
HAYKU — METUTTUHE>.
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4.5

OOTONMHAYIUPOBAHHOE TYIIEHUE ®JYOPECIHEHIINI
JIUIIOCOMAJIbHBIX ®OPM ITIOP®UPHUHOB B JIMITUIHbIX
BE3UKYJIAX 11 EI'O NCIIOJIb3OBAHUE ITP11 AHAJIN3E
DOAPMAKOKHUHETUKHU

J.C. KOYETKOB!3, C. JI. COCHOBCKWI1?, B.II. 30PUH!,
JL.LH. BOJIOTHA?

'Bemopycckuii rocyapeTBeHnblil yauepcntet, Murck, besapych

E-mail: dmitrykochetkov@rambler.ru; Tesr.: +375295016042

“Bpiciiast mkoJa (GU3NKU U HHILyCTpUaIbHOI XuMu, T.ITapux, Opanims

3lentp Anexcuc Barpen, r.Hancu, @paniust

[IpuMeHenne MajbIX yHUJIAMEJJISIPHBIX BE3UKYJI SIBJSETCS MepCIeKTUBHBIM

METOJIOM BBe/leHUsT (POTOCEHCUBUIIM3ATOPA BTOPOTO MOKOJIECHUsST MeTa-TeTpa(TUIpo
keudennn)xiaopuia (MTTADX) B opraHusm 1pu npoBeieHu (HoTOAMHAMUYECKOI
tepanuu. Vcnoab3oBatue sunocomaibibix (hopm MTIDX nossossier usbexarns
poBIIeM, CBA3AHHBIX ¢ HEPACTBOPUMOCTBIO JAHHOTO GOTOCEHCHMOUIN3ATOPA B BOJI-
HOII cpefie, ¥ 3HAUNTETHHO YIAYUIINUTD eTo (hapMaKOKMHETHIECKNE XapaKTePUCTUKA.
PasBuTHe TeXHUKN UCIIOJIb30BaHUsI JuocoMaibHbIX (hopm MTTMX npemmnosaraer
JetajgbHoe uccseiopanne ero Goropusnyeckux XapaKTepuCTUK B JIMIUIHBIX BE3U-
kynax. Llesnbro ganHoi paboThl GbLIO U3ydeHue BustHus (poToobaydeHus: Ha HoTo-
(dbusnueckue xapakrepucTuku gurnocomMaibHbix popm MTTDX. Hamu 6ot 06HApY-
SKEH M M3ydeH 1poiiecc horonnynrpobantoro tyienus duyopectenimn mTTDOX
B COCTaBe JIMIHU/HBIX BE3UKYJI. YCTAHOBJIEHO, YTO JaHHBIH a(hPeKT BOBHUKAET B yC-
JIOBUSX BBICOKOH 3(h(HEeKTUBHOCTH MPOIIECCOB ITEPEHOCA IHEPTUU MEK/Y MOJIEKYyJIa-
MU KPACUTEJIS U CBSA3AH € 00pasoBaHueM HEOOMbIINX KOJTUYECTB HedIyopecupyio-
X npoaykToB horookucaenuss MTTOX. Ha ocHoBannn aHain3a CrieKTpaJbHbIX
XapaKTepUCTHK TPOAYKTOB (hoTookucennst MTTMX mpousBejieHa JIeKOHBOTOIHS
CIIEKTPOB MOTJIOMIeH s InocoMaibHbiX hopm MTTOX npu pasiudHbIx 103ax 00-
sydenus. [lomydensl KnHeTHYecKe KPUBbIE, XapaKTepuayloline mpoiiecc GoToe-
rpaganuu u HakomaeHus nmpoayktoB okuciaenus MTT DX B Besukymnax. [Toayuen-
Hble Pe3yJIbTaThl MPEJCTABIIAIOT MHTepec TpH anaause pacnpenenaenns MTTOX B
GuocucremMax, a TakKe Ipu pa3paboTKe HAHOPAZMEPHBIX CTPYKTYP, OMOCEHCOPOB ¢
KOHTPOJINPYEMBIMH CBOHCTBaMHU.
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Y®O-CBET 1 AKTUBHBIE ®OPMbI KIICJIOPOJA
KAK MOAYJIATOPBI CTPYKTYPHO-OYHKIIMOHAJbHOTO
COCTOAHUA INMOOLNTOB YEJIOBEKA

Mapuna HAKBACHHA, Onecs INOXOBA, Mapus TPYBUIIBIHA, Jloa-
muia IIOIIOBA, Banepuii APTIOXOB

Bopouesxckuii rocyaperBennbiii ynusepcuret, Boponesxk, 394006, Poccust
E-mail: avg@main.vsu.ru; FAX: 8(4732)208-308

VccreioBanbl MI3MEHEHUST IIUTOTOKCUYECKON aKTHBHOCTH, aHTHTEI006pa3y1o-
meit 1 @HO-npoayuupyouieii ciocoGHOCTH, HKCIPECCHN TIOBEPXHOCTHBIX Pellen-
topoB (CD§, CD3, CD19, CD56, Fc), ypoBHs BTOpudHbIX MecceHmKepos — TAMOD
U MOHOB KaJbllMsl JTMM(MOIMTOB KPOBH 4YesioBeka Toce BoaneiictBus YD-csera
(240-390 mm) B mo3ax 75,5+1510 [k /M? 11 B yCTOBUSIX 9K30T€HHO TeHEPAITNH aK-
TUBHBIX (hOpM KHCIOpO/IA.

O6Hapyskeno koppurupyioiiee jeiicteue YD-usmydenusi Ha IUTOTOKCHYEC-
KYI0 aKTUBHOCTH JINM(DOIIMTOB 110 OTHOMIEHUIO K KJIETKaM ACIIUTHOM KapIMHOMBI
Ipauxa. YCTaHOBJIEHA B3aUMOCBSA3b THIIOB MOANDUKAIMI KOMIIOHEHTOB I1JIa3Ma-
THYECKOH MeMOpaHbl ¢ YPoBHEM (hyHKIIMOHATBHON akTUBHOCTH JiMponuToB. ITo-
KazaHo, yto YD-cBeT MHIYIUPYET CHUKEHNME YPOBHSI BTOPUYHOTO MECCEH/Kepa
HTAM® B murosose GoroMoanudUIUPOBAHHBIX KJIETOK. BoisiBiieno, uto YD-06uy-
YeHUe BbI3bIBAET CTUMYJMPOBAHUE AaHTUTEJIOHE3aBUCUMOTO MEXaHU3Ma IUTOTOK-
CUYHOCTU JIMM(OIMTOB, CBA3aHHOIO ¢ akTuBaiueil T-KIeTok, u MHruOupoBaHUe
AHTUTEJI03aBUCUMOTr0 MEXaHU3Ma IIUTOTOKCUYECKOI aKTUBHOCTH.

Ha ocnoBanum ananmnsa sKCepUMEHTAIbHBIX 1 JIUTEPATYPHBIX JAAHHBIX ITPE/I-
JIOJKEHA cXeMa BO3MOKHOTO MOy IUpyoliero jeiicteus YD-cBera Ha CTPYKTYPHO-
(yHKIIMOHANBHBIE CBOIICTBA IMM(OIUTOB YETIOBEKA.

YcraHoBJIEHO, YTO CYTIEPOKCH/IHBIH aHMOH-Pa/InKaJl, IEPOKCH/] BOJIOPOJIA, TH/1-
POKCUJIbHBII paiiKajl OKa3bIBAIOT MHAKTUBUPYIOLIEE BO3AEHCTBIE Ha GOJIBIINHCTBO
roKasaTeJieil CTPYKTYPHO-(PYHKIIMOHAIBHOTO COCTOSIHUS UCCJIE/yEeMBIX KJIETOK.

Taxum obpasom, YD-cser (75,5+1510 Tx/m*) n ADOK ( O,-, OH, H,0,) BbI-
CTYNAIT B POJIM areHTOB, U30UPATENbHO MOLYJIUPYIOIIUX CTPYKTYPHO-(PYHKIINO-
HAJIbHOE COCTOSTHUE OT/EIbHBIX KOMIIOHEHTOB JTUMQOINTAPHBIX KJIETOK, U, TEM ca-
MbIM, PETYJINPYIONUX YPOBEHb HMHTEHCUBHOCTH UMMYHHOT'O OTBETA.
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BJIMAHUE NOHOB BOJIOPOJA HA ®OTOYYBCTBUTEJIbHOCTD
MEMBPAH IEPUTOHEAJIbHBIX MAKPO®MATOB

C.K. IUPYTHUH!, B.B. TYPOBEIIKUI12, 10.5. KY/IPSIIIOB?

"MT3b PAH, ITymuno, Mockosckast o6sractb, 142290, Poccust
E-mail: pirutin@yandex.ru
*Kadenpa 6nodusnku 6uosornueckoro daxysasrera MT'Y, Mocksa, 119899, Poccus

AkryanbHOCTD 11p06JIeMbI Bo3zeiicTBust YD-u3irydeHs Ha KJIE€TKH U CIOCOO0B
MOJU(UKAIIMY TYBCTBUTEIBHOCTH, TTIOCJAETHUX K ATOMY U3JIYUEHUIO, OTIPEIETISIeTCS
AHTPOIIOTEHHBIM 3arpg3HeHeM aTMocdepsl 1 yBesindeHneM cepbl MeIUIIMHCKOTO
[pUMEHEHUsT yKa3aHHoTo BosieiicTeust. Hanbosbieil 6H0I0rn1eckoii akTHBHOC-
ThIO Obamaer cpeaneBoHoBoe YD-usiydenne, cnocobHoe Take B HU3KUX 032X
OKa3biBaTh TOBPEXKAIONIee AeCTBUE Ha CyOKJIETOUYHbIE CTPYKTYpbl. Paziuutbie
BO3/IEMCTBUS HA KJIETKU 4aCTO CONPOBOK/IAIOTCS M3MEHEHMEM BHYTPHUKJIETOUHON
KOHI[EHTPAIIMX MOHOB BOJIOPO/IA, YTO MTPAET BaXKHYIO B (hopMupoBanuu (hyHKIIH-
OHAJIBHOTO OTBETAa KJIETOK HAa 3TH BO3/IEHCTBUS M Pean3allii UX ITOBPEK/IAIONIEr0
adexTa.

OO6DBEKTOM MCCIEIOBAHIST CTYKUJIN TEPUTOHEANbHBIE MaKpodarn mbreit. Pa-
6oTa IPOBe/IEHA C UCIIOJIb30BAHIEM MUKPO(IIYOPHUMETPUYECKOTO METOIA AHAII3A
OJIMHOYHBIX KJIETOK C IOMOIIBIO (hJIyOpeCcIieHTHbBIX 30H/10B.

IIpoBesieHHBIE HAMU MCCJIEOBAHMS TTOKA3aJIU, YTO KaK MPU M3MEHEHUH BHE-
kyeroynoro pH u kax cjezicTBue — BHYTPUKJIETOUHOTO, TAK U [TPH MI3MEHEHUH TOJTh-
KO BHYTPUKJIETOUHOTO B pe3yJibrate jeiictBus Na'/H'-uonodopa monencuna u
6uokaropa Na*/H*-o6mennka DUITA 1poucXoasr BhIpasKeHHbIE M3MEHEHUST 4y BC-
TBUTEJLHOCTH MAaKpPO(haroB K nospesaawiiemy geiictsuo YO uznydenus. [Ipu 06-
JIy4eHU! KJIETOK C HOJIKUCJIEHHBIM BHYTPUKJIETOUYHBIM CO/IEPKUMBIM, C OMOIIIBIO
DOUIIA, compoBOKIAETCS TOCTOBEPHBIM CHIKEHNEM (D (HEKTUBHOCTH TOBPEIKICHIS
110 CPAaBHEHUIO C TAKOBBIM [IPU CTAHIAaPTHOI cpese uukybanuu (pH 7,2). CHuskenue
pH cpenst unkybanmm g0 6,3 Tak ke TPUBOAUT K YMEHBINEHUIO 3(D(PEKTUBHOCTH
YO-ungynupoBanuoro nospeskaenus. [losbienne BuyTpukiaerousoro pH, mpu
BBE/JICHUM MOHEHCHHA WJIN TOJIIEAYUBAHNN BHEKJIETOUHOW cpe/ibl (/10 BEJUYNHbI
pH, paBnoii 8,4), conmpoBok/1aeTCs TOBBIIIIEHNEM YyBCTBUTETHHOCTH KJIETOK K ITOB-
peskpaionemy aeiictsiio YO uznyuenust. Takke o6Hapyskero, uto YO usnydenue
MPUBOJNT K HOJKUCJIEHUIO BHYTPUKJIETOYHOTO COJIEPKIMOTO, a KJIETKH, BbIKUBIITIE
nocsie obsrydenusi, uMeioT pH MeHblIie [0 CPABHEHHIO ¢ KOHTPOJIBHBIMU KJIETKAMU.
Cumkenne pH ob6cyskiaercst Kak aanTallioHHbIi OTBET KJIETOK Ha 00JydeHwe.
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DOOTOPA3JIOKEHUE TIEPOKCHUJA BOJJOPOJA
XJIOPO®UJIJIOM U METAJINTIOKOMIIJIEKCAMU ITIOPO®MPUHOB

HEBPOBA O.B., TOBAHOB A.B., KOMHUCCAPOBI'T.

WucruryT xummveckoit pusnkn nm. H.H. Cemenosa Poccuiickoii akagemMnn Hayxk,
Mockaa, yi1. Kocoiruna 4, 119991, Poccus;
E-mail: neova@mail.ru

[TpoBeneHo KUHETHYECKOE HCCJIE0BAHME TEMHOBOTO U (OTO3aBUCHMOTO
pasnoxernsa H,O, B ycmopmax Katammsa xmopodpummom (MgXm), MeTanmokom-
miaekcamu terpadennanopupuna (CuTPP, CrTPP) u dramounanuna (MnPc),
HAHECEHHBIMU Ha CUJIMKareb. VI3yueHnune aTUX MPOIECCOB BaXKHO JJisi pa3paboTKu
MO/JICJIBHBIX (DOTOCUHTE3UPYIONIUX CUCTEM, a TAKKe JIJIsi TTOHUMAaHUsT MEXaHU3MOB
yHkmMoHNpoBaHNA (HOTOCMHTETHYECKUX ITUTMEHTOB i1 0iv0.

Bo Bcex msydyennbIx cucremax mpouecchl pasioxkenus H,O, omucpiBaiorcs
ypaBHerneM (1cesno)nepsoro nopaaka no H,O,. Ilox nefictBnem Buammoro ceeta
aktuBnoctb X1 u CuTPP B pacxonoBanuun H202 rajlajia ¢ yBeJIM4eHueM CTereHu
3aT0JIHEHNST TUTMEHTOM TTOBEPXHOCTH 3epeH cuinkaress (a) ot 0,2 1o 8 MKMOJIb/T.
ObbheKTUBHBIE KOHCTAHTHI CKOPOCTU PA3JIOKEHUS TTEPOKCUIA Bonopozla (k, ) pu
dororaramze Xu cocrasuan 1.83%103 ¢!, 1.66*103 ¢!, 1.29%102 ¢! COOTBETCTBEH-
Ho. BeposiTHo, ¢ yBesmuenueMm a KOOpZ[I/IIII/IpOBaIII/IIO MO.HeKy]IbI MIEPOKCH/IA BOJIOPO-
JIa MIOHOM METaJIJTa KaTaJIn3aTopa HAauMHAET TIPETSITCTBOBATh CTEPUUECKUl (hakTop.
CrTPP uposiBiisii HanboibInyio (HOTOKATATUTUYECKYI0 AKTUBHOCTD TIPU CTETIEHU
3an0JHeHNsT TUTMeHTa a = 7,87 MKMOJIb/T CUJIMKaTeIst (k = 3.65%107%), uro, BO3-
MO’KHO, CBSI3aHO ¢ 00pa3s0BaHUEM aKTUBHBIX arperatos. B OTcyTCTBI/IC OCBEIIEeHUST
KaTaJuTHyecKas akTUBHOCTh KOMILIEKCOB CHUKasach, Harpumep, it CrTPP na
40 %.

PaccmoTrpena BO3MOKHOCTD Tepesilaun JIEKTPOHA OT MEePOKCH/Ia BOAOPOIA K
ax1enTopy (Ha NpuMepe METUJIOBOTO KpacHoro) B mpouecce okucaenus H,O, npu
YUaCTUH MCCIIEYyeMbIX (DOTOKATAIN3ATOPOB. B ycI0BUAX 9KCIIEPUMEHTA TIPOUCXO-
A0 BoccTaHoB/IeHue akientopa. B orcyrersun H,O, akTUBHOCTH KaTaln3aTOpPOB
OblIa HE3HAUNTENIbHOM win He Habmoganach. [loaTBep:KaeHO oOpazoBanue Gop-
Masbjernjga B TpexxkommnonenTnoil cucreme H,0, — HCO,” — Xur nox aeificteuem
BUIMMOTO CBETa, 1 TIOKA3aHO, YTO KOHIIEHTPAINS 00pa3yioIierocs (hopMaabIeriia
pacrteT ¢ yBeJIMYEHHEM CTEeIeHU 3alOoJHeHus XJI IIOBEPXHOCTHU TO/IOKKN. Takum
obpaszom, H,0, criocoben BBICTYIATh JOHOPOM JIEKTPOHOB B (hOTOKATATUTHYCCKHX
CHCTEMaX Ha OCHOBE IIPUPOHOTO MMUTMEHTa (hOTOCUHTESA.

PaGora BbinosiHeHa 1pu moagepsxkke rpanrta HII-5236.2006.3., mporpaMmb
IMTpesupnyma PAH Ne18 «IIponcxoskaervie u 9BOJIONNsT GHOChEpBI».
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IDDEKT y(I)-I/IHI[YHI/IPOBAHHOUﬁ DOOTOAEIPAIAIINN
HA AHTUOKCUJAHTHBIE CBOMCTBA MEJTAHMMHOB

Anexcanap JIOHITOB!, Bukropus JIATIMHA?

"MucruryT 6Gnoxumudeckoit pusukn um. H.M. Dmanyasnst PAH, Mocksa, 119991, Poccust

E-mail: adontsovnick@yahoo.com; FAX: 8-495-137-41-01

UNucturyt Gusuku um. B.1. Crenanosa HAHB, Mumck, 220200 Benapych

Xopoto u3BecTHA 3alUTHAS POJIb MEJAHNHOBBIX MUTMEHTOB OT ITOBPEXK/IA-

TOIIETO AEHCTBUST OKMCIUTENBHBIX CBOOOMTHOPAANKATBHLIX MpoiteccoB. OnHako ¢
BO3PACTOM IPOUCXOAUT 3HAUYUTEIHHOE YMEHbIIIeHNe KOHIEHTPAIUY MeJaHuHA B
KJIETKAX, KOTOPOE MOKET ObITh CBA3aHO ¢ (POTOAECTPYKIMEN TUTMEHTa B OKUCJIH-
TeJbHBIX Mpoieccax. HemaBHo GbLI0 110Ka3aHo, uto YD-A 06yueHne MeJTaHOCOM
Obika B Teyenune 6osee yem 600 yacos, A€CTBUTEIBHO PUBOAUT K MOTEPE WX aH-
tHokcuaanTHoi aktuHocTH (AOA). B Hacrosiieit pabote wccieoBaHO BAUSHIE
nosiHoro o6yuenus jamibl JIPK-120 (Gosbiuas yacTb UCIYCKaHUS KOTOPOI mpu-
xomauTcs Ha auanaszon Boun 270-320 um) Ha AOA cuHTeTHYeCKUX MEJAaHUHOB U
MesanocoM riaza 6bika. AOA akKTHUBHOCTD M3MEPSIN 110 CMTOCOOHOCTH MEJTaHuHOB
TYIIUTh XeMUJTIOMUHECIIEHIUIO JIOMUHOJA U 110 UX CHOCOOHOCTU MHTHOUPOBATH
rpoiiecc mepoxkcupanuu aunuaoB. [lokazano, 4To IKCIO3UIINSA MEJAHUHOB B 9TUX
YCJIOBUSX B TedueHue 7 4., IPUBOUT K YBEJIMUEHHUIO UX ONTUYECKO TIIIOTHOCTH, BO3-
pacranuio curHasia JIIP u MOBBIIIEHNIO KOHCTAHTBI TYIIEHUST XEMUJTIOMUHECICH-
UK JIIOMUHOJA. VIHTHOUPYIOLIash criocOOHOCTh MEJIAHIMHOB MOCJIe UX 0OJIyYeHs! B
TevyeHue 7 4. B OTHOIIEHNU TIEPOKCUIAINH JIUTTUIOB OCTAeTCs HeM3MeHHO. Pe3yib-
TaThl MOKA3bIBAIOT, YTO CMHTETHMYECCKUN MEJAHMH U METaHOCOMbI ObIKa, B OTJINYUE
OT HU3KOMOJIEKY/IAPHBIX aHTHOKCUAAHTOB (aCKOPOAT, TIIyTaTHOH 1 JP.) MPOSIBJIAIOT
BBICOKYIO YCTOWYMBOCTH K JIEHCTBHUIO KOPOTKOBOJIHOBOTO YD 061y UeHs.
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®OTOXUMHA ®OJUEBO KUCJIOTHI
1 EE KOOEPMEHTHbBIX ®OPM

10.J1. BEYTOMOBA, T.A. TEJJETUHA, M.II. KOJIECHUKOB,
A.B. YMPUXHHA, E.A. CBUPJ10B, M.C. KPUIIKNU

Wucrutyr 6uoxumuu um. A.H. Baxa PAH, Mocksa, 119071, Poccus;
E-mail: vechtomova@inbi.ras.ru; FAX: +7-495-954-27-32

Wurepec k horoxumudeckum cBoiictsam dosneBoit kuciorer (DK) u ee mpo-
M3BOJIHBIX OIPEIETIIETCS TeM, YTO OJHO U3 HUX — 5,10-MerenunTeTparuapodoar
(MTT®), usBecTHOE KaK KJIHOUEBOH KO(hEPMEHT «TeMHOBOr0o» Merabosmsma Cl-
IPYIIIL, SIBJISIETCSL TaKKe CBETOCOOMpAIOllell aHTeHHOU B cocraBe (DOTOUYBCTBU-
tenpibix 6eakoB (JITHK-dorommnas, kpunroxpomos). BeisiBienue hoToXHMIYECKUX
CBOICTB COeIMHEHNUIT 9TOIi IPYIIIBI BAKHO TAKIKE U1 PazpaboTKH (POTOXUMUIECKHUX
TEXHOJIOTHI CUHTE3a JIEKAPCTB Ha OCHOBE MPOM3BOIHBIX (DOJINEBOIT KUCTIOTHI.

[Tokasano, uyro BosOysxkaenne @K YD-cBeToM pTyTHOIL 1aMIIbl CO CBETODUIIb-
tpom YDC-6 (300-380 HM) B GECKUCIOPOJAHBIX YCJAOBUSAX M B IIPUCYTCTBUU J0-
nHopos asiextpona (IATA, mucrenn, HAJ[-H, riaukosat, ravokcanat u ap.) IpuBoO-
JIUT K ee (hOTOBOCCTAHOBJIEHUIO B IMTU/IPO- U, nanee, Terparuapobopmy (JITOK u
TIDK). Meronom IIIP nokazano 06pasoBaHie B IIPUCYTCTBUU TOHOPA 3JIEKTPOHA
cBobGouubix pagukanos OK. Tlockosnbky Bo3byxaenne HA/[-H B atux ycioBusix
TakKe NPUBOAUT K 0OPA30BAHUIO PAJUKaIOB, coBMecTHOE (hoToBo30y KIeHne DK
B npucyrctBun HAJI-H 1puBOAUT K MOBBIIIEHUIO BBIXOJA €€ BOCCTAHOBJIEHHBIX
dopm. Cropoctu peaxiuii bopmuiuposanuss TTDOK ¢ obpazosanem 8 MTTD u ee
tpatcdopmarmn B 5-popMusi- TTDK we mpossBIIsin 4yBCTBUTEIbHOCTH K CBETY.

ITokazano, uto MTT® ycroitums k eiicTBuio YO-A uznydenns. B aspupoBantom
BozioM pactBope dotosnd MTI'D mpakruyeckn He mporcxoaut. IIpotoHuposanue
[ITEPUHOBOTO TeTePOIMKIIA N HATTMYHE [TOJI0KUTEILHO 3apsIKEHHOT0 HMHU/IA30JIMHOBOTO
KOJIbI[A B MOJIEKYJIBI, IPETISITCTBYIOT OKucenuto u goronuzy MTTOD. TTockosbKy Xu-
MUYECKast CTAOUIILHOCTD MOJIEKYJIbI IPU BO3IECTBIN HA HeE CBETA SIBJISIETCS] BAsKHBIM
YCJIOBUEM PabOTBI «aHTEHHBI», IPEJITOJIOKEHO, YTO 910 cBOiicTBO MIT® B couerannu
C BBICOKMM KO((UITUEHTOM TIOTIIONEHIST (6360= 25100 Mt-cmt), MOTIIH CITYKUTD
MOJIOKUTENBHBIM CEJTEKTUBHBIM IIPU3HAKOM TP 9BOJIOIMOHHOM 0T60ope MTTMD Ha
poJib cBeTocobuparorieii antennsl B JJHK-hoTommasax n Kpunroxpomax.

Tonnepskano rpantamu PODU 07-04-42600-a n 06-04-90599-BHTC-a.
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OOTOXUMHNYECKHUE MOJEJU ITPEABNOJTOTHYECKOTO
DOOCDOOPUINPOBAHUA

T.A. TEJIETUHA, M.II. KOJIECHUKOB, M.C. KPUITKHIA.

Wucruryt 6uoxumun um. A.H. Baxa PAH, Mocksa, 119071, Poccust
E-mail: telegina@inbi.ras.ru; @axc (+7-495) 9542732

KioueBast posb amenosun-5i-tpudochara (ATD) B MeTabosmsme KIETKH
JIaeT OCHOBAHUE IOJIATaTh €ro BAKHYIO POJib B MeTabosm3Me 1potobuoHTos. [Ipo-
Gaiema aGuorennoro cunresa ATD, kak u ero GUOCHHTE3 B OPraHU3MaX, BKIIOYAET
JIBa TIPUHIMITHATBHBIX aCIIEKTa: 00pazoBaHue HyKJIeOTHAHOU cTpyKTypbI (3-AM D)
U [IPUCOEHEHNE MAaKPOapTIyecKkux (Gocdopribbix ocTaTkoB. Hamu pazpaborana
Mozesb abuorentoro cuntesa Si-AM® B pesyssrate TepmoTpancdopmarn (85°C)
B GECKUCIOPOIHOM cpesie cMecu pubo3bl, OukapboHaTa, (hopMuara, riayTaMuHa, ac-
[AparuHOBOII KMCJIOTHI ¥ [IMIIUHA, T.€. HAOOPa [IPe/IIIeCTBEHHUKOB 3TOT0 HyKJI€OTU-
J1a TIpK ero GHOCUHTE3e B KIIETKE.

ITokazaHo, 4TO B aOMOTHYECKON Cpelie CyIIeCTBOBAIM PasHOOOpasHble BO3-
MOKHOCTH 3((PeKTUBHOI (HOTOXMMHUYECKON pereHeparuy TepMuHaabHoi (ocdo-
puJIbHOM Tpy1iIbl B Mosiekysie ATD, 1.e. npeabuosiornyeckoro npororuma gporodoc-
dbopuiposanus. Bosaeiicreue UVA Ha AJ[D, copOUpoBaHHbBII Ha MOBEPXHOCTH
YacTUI] INIMHUCTOTO MUHEpaJa, TPUBOAUIO K (GochOPUINPOBAHUIO €r0 MOJIEKYJI
oprodocdarom ¢ Beixogom ATD (1o pubose) okosio 40 %. Beixox AT® npu doc-
dbopummpoBanun AM® B aHATOTHYHBIX YCJIOBUSX COCTABIAT 5 %. B mpyroit mMo-
nemn cunte3 ATOD ¢ Boixogom 30 % mpoxoxnsa B pesysbrare BosnehicTBus UVA,
6o cBeTa BUAMMON (cuHeir) obaacTtu criektpa Ha pactBop A/IM u oprodocdara B
npucyTcTBUN (BJIABOIIPOTENHOUTHBIX MUKPOCHED, T.€. CTPYKTYP, (DOPMUPYIOTIUXCST
B BOZHOM cpefie U3 TPOAYKTOB abMOTHYECKON TepMOKOHIeH calu eMecu Ly, [m
u JIu3 u cocTosumx 13 abMOreHHbIX AMUHOKUCIOTHBIX TIOJMMEPOB 1 (hJIABMHOB.
®ochopummposanre AMD B atnx yeaosusax 10 ATD mpoxoano ¢ Berxogom 10 %.
Cucrema (GhyHKIIMOHUPOBAIA KaK [IPU JOCTYIIE BO3AYXa, TaK U B GECKUCIOPOIHON
cpene (B ipucyrcteun H,O,, mi60 anbsrepHaTHBHOTO KNCTOPO/TY aKIETTOpa 3JIeK-
TpoHOB). B ocHoBe (hochopusmpyiomiero Mexanusma JIeKHT, o-BUIUMOMY, (HOTOo-
KaTaJIMTHYECKUIT MEXaHU3M, B KOTOPOM B3aUMOJENUCTBYIOT CBOOOHOPAIMKAIbHBIE
moJiekyJibl haasuaa u AJ1D.

Tonnepsxano nporpammoit PAH T1-18 u rpantom PO®U 07-04-42600-a.
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DOOTOXUMHNYECKAA AKTUBHOCTDb KHCJIOPOJIA
IIPU ETO ITPAIMOM JIASEPHOM BO3bYKJAEHNUHN B OPTAHMYECKHX
1 BOJAHbBIX CPEJAX. IPUMEHEHUNE K AHAJIM3Y UK I10JI0C
IIOTJVIOIIEHHUA O,

Anexcanap KPACHOBCKUIT

Wucruryr 6uoxumun um. A.H. Baxa PAH, Mocksa, 119071, Poccus;
E-mail: phoal@mail.ru
[IpearonaraeTcss CyMMUPOBATh JIAHHBIE, TTOJyYeHHbIE B JIaG0PATOPUU aBTOPa
B conpyxkectBe ¢ GuPAH u POHII, 1o okucaeHnIo JOBYIIEK CHHIIIETHOTO KUC-
JIOPOJIA, BBI3BAHHOMY TIPSIMBIM JIa3epHbIM Bo30yskaeHneM O, B OpraHudyeckux u
BOIHBIX cpeax. [Tokazano, uTo IpsiMoe Bo3OyskAeHHe KMCJI0poja MH(PPaKPACHBIM
(765 wiu 1270 HM) J1a3epHBIM UBJTyYEHHEM OTHOCUTEIbHO HEOOJBIION MOIHOCTH
(50-700 MBt) npusoaut k o6pazosanmio 'O, 1 OKUCIEHHIO OPIaHHYeCKHX JIOBY-
nrek (Trap) cunriernoro kuciaopoma. Mcnosb3ys aTy cxemy, U3 CIIeKTPOB JIeHCTBUS
(orookucienus JoBylek — Terpaiieta u 1,3- nudenmnnzoben3odypaHa Moy YeHbl
crexrpe! noraomenus O, B o6nactu 700-1300 HM 1 paccunTaHbl MOJIAPHBIE KOI)-
(buIMEenTD! MOIJIONIEHNsT PACTBOPEHHBIX MOJIEKYT O,, COOTBETCTBYIONIME Pa3HBIM
DJIEKTPOHHBIM TiepexogaM. [1oapo6HO U3ydYeHO BIIMsSHUE PACTBOPUTENEH Ha KOdbh-
uIeHT MOJIAPHON KCTUHKIIMU, COOTBETCTBYIONIMI I0JIOCE MOIJIOUIEHUS IpU
1270 um. YeranoBiieHo, 4TO paccuuTanuble Mo GOTOXUMUYECKUM JAHHBIM OTHOCH-
TespHbIC 3HAYCHHS [ 1270 KOPPEJIUPYIOT € OTHOCUTEILHBIMU 3HAUYEHUSMU KOHCTaHT
cxopocreii pagnanuonnoii gesaxrusaiun 'O, (k) B Tex xe cpenax. Cyurecrsennoe
JI0 TIOPSIIKA BEJIMYMHBI OTKJIOHEHUE OT 9TOH KOPPEJSIUK ObLIO 0GHAPYIKEHO TIPU
uccnegosannu pactsopos gereprentos B H,O u D,0O. Ipeanonaraercs o6cyauTs

MIPUYMHBI 3TOTO A PeKTa.
[1] Kpacrosckuii A.A., /lposposa H.H., ViBaros A.B., AmGapiymsn P.D. Buoxumus, 2003, 68, 1178—1182.
[2] Krasnovsky A.A., Ambatzumian R.V. Chem. Phys. Lett. 2004, 400, 531-535.
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®OTOXUMHNYECKHE CBOMCTBA HUTPO3WJIbHBIX KOMILJIEKCOB
TEMOITPOTEMHOB

OCHIIOB A.H., CTEIIAHOB I.O., BTA/ITUMHPOB 10.A.

Kadenpa meauimnnckoii 6nodusuku Poceuniickoro Tocyapersentoro MeninHcKoro
Yuusepcurera, Mocksa
E-mail: anosipov@yahoo.com

OKcut a30Ta M €ro MpOM3BOAHbIE 00JaNA0T YHUKATLHBIMI (hU3NOJOTHYEC-
KUMH cBOMcTBaMM: 1) OHM MOTYT PeryJampoBaTh KPOBSHOE JIaBjeHUE B COCYAaxX U
2) y4acTBYIOT B Pa3BUTUU AMIONITOTUYECKUX peakiuit. Cpe/u POU3BOIHBIX OKCUIA
a30Ta KJIoyeBast PoJib IPUHAIECKUT HUTPO3UIBHBIM KOMILJIEKCAM FeMOIIPOTENHOB,
KOTOpPbIE MOTYT CBSI3bIBATH U OCBOOOKAATH OKCHJI a30Ta. BoJiee TOro, HUTPO3UJIbHBIE
KOMILJIEKCHI TeMOIPOTEMHOB 00J1aal0T (POTOUYBCTBUTEILHOCTHIO ¥ MOTYT paciia-
JaThCs 10/ eCTBUEM BUAMMOIO M3jlydenus. B nokiaze Oyaer mpoaeMoHCTpUpo-
BaHO, YTO IEMCTBIEe HU3KOMHTEHCUBHOTO JIA3ePHOTO N3JIYIeHNST MOKET IPUBOUTH
Kak in vivo, Tak U in vitro K paciiajly HUTPOSUJIBHBIX KOMILIEKCOB, OCBOOOKIEHHUIO
OKCHJIa a30Ta U TPOSIBJIIEHNIO €T0 (PU3UOJTIOTUIECKOTO JIEHCTBUSI.

W3BeCTHO, YTO OKCHU/T A30Ta MOKET YBEJINUYUBATH (DEPMEHTATUBHYIO aKTUBHOCTD
IyaHWUJIaT-IUKIa3bl U TAKKUM 00pa3oM PeryJIupoBaTh AaBJeHUE B KPOBEHOCHDBIX CO-
cyzax. Tak HamM¥ TTOKa3aHo, 4TO 00JydeHre KPOBEHOCHBIX COCY/IOB, MO KOTOPBIM
TeYeT KPOBb C BBICOKUM CO/IEPKAHUEM HUTPO3MIBHBIX KOMIIJIEKCOB T€MOTIO0MHA,
BBI3BIBAET PACIIUPEHNE COCYI0B ¥ NHTEHCU(DUKAIIUIO KPOBOTOKA.

[lpyrum npumMepom TposiBienuss OTOXMMHYECKUX CBOWCTB HUTPO3UIBHBIX
KOMIIJIEKCOB SIBJISICTCS PETYJISINS TIEPOKCUIA3HON aKTUBHOCTU ITUTOXpoma c. 13-
BECTHO, UTO B3aUMOJIEICTBUE IIUTOXPOMA C C aHMOHHBIMU (hochosaunuaamMu BbI-
3bIBAaeT TIOSIBJIEHNE Y HUX MEPOKCHIA3HON aKTUBHOCTH, KOTOpAs M OTPEIeJisieT B
JTaTbHENIeM pa3BUTHE allONTOTHYECKUX peakiuil. biaromaps m3aMeHeHUIO cTpoe-
HUSI aKTUBHOTO IIEHTPa B pe3yJbrate o0pasoBaHus KOMILIEKca ¢ (pocoaunumamMmu
IIUTOXPOM C MOJYYaeT BO3MOKHOCTD B3aNMO/IEICTBOBATD U C OKCHIOM a30Ta U 00-
Pa30BBIBATh HUTPO3KUJIbHBIE KOMILIEKChI, OOpasoBaHue HUTPOZUIbHBIX KOMILIEKCOB
TOPMO3UT HEPOKCUIA3HYIO aKTUBHOCTD., OHAKO, TIOCKOJIbKY 9TH KOMILJIEKCHI 00/1a-
JAT0T (hOTOUYBCTBUTENBHOCTHIO, TO OHU, TAK)KE, MOTYT Pa3pyIIaThCs IO IEHCTBIEM
BUINMOTO M3IydeHus. [Ipn aToM BoccTaHaBIMBaeTCs MEPOKCUAA3HAS aKTUBHOCTD
nuToxpoma c. IIpeacraBieHmble JaHHbIE CBUAETEIbCTBYIOT, 4TO 0OpazoBaHue 1 (o-
TOPACMa/ HITPO3UJIbHBIX KOMIIJIEKCOB MOTYT CIY>KUTh PETYJISITOPAMU BasKHEUTIIIX
(bmamosormUecKNX MPOIECCOB B OPTaHU3ME.
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OOTOANCCOIMUAIINA KOMIIJIEKCOB TEMOIVIOBHA
N MUOIJIOBUHA C MAJIBIMU JIMTAHAAMU O,, CO, NO

b.M. JILGKATAPOB, C.B. JIEIEHIKEBHY

Wucruryt ¢pusnkn nm. b.1. Crenanosa, Murck 220072, Berapycnb
E-mail: bmd@imaph.bas-net.by; FAX: +375-17-284-0879

W3BecTHO, uTo (hOTOBO3OY KIEHIE KOMILIEKCOB remoryobuta (Hb) u muorso-
6una (Mb) ¢ ayxaromupivu ymrangamu O,, CO 1 NO npuBoauT K paspbiBy cBA3U
MEJK/Ly TEMOBBIM JKEJIE30M U JIMTaH0M. Peain3oBas Takum 00pa3oM “MrHOBeHHbII”
PaspbiB CBsI3K Fe-surat Mbl 10JydaeM BO3MOKHOCTh B peajlbHOM Maciitabe Bpe-
menu usyyats asuxenue O, (CO, NO) BiyTpu 6€/1KOBOII MATPUIILL.

B nanuom poksazne GyIyT MpecTaBieHbl Pe3yJIbraThl HCCIe0BAHUIT METO/A-
MU JIA3€PHOI KUHETUYECKOI CIIEKTPOCKOINU BBICOKOTO M CBEPXBBICOKOTO pasperiie-
HUSA MeXaHMU3Ma U IUHAMUKY PEaKIUii aCCOIMAIINN - IMCCOLUAIIIH TIePEYNCIEHHBIX
MaJibix Jurangos ¢ Hb u Mb.

OcHOBHOE BHUMaHUE OY/IET YAENEHO CIIEAYIONIUM BOIPOCAM:

1. @orodusnyeckrie MPOIECCHI, CBSI3AHHBIE C BHYTPUMOJIEKY/ISIPHBIM (BHYT-
PUTEMOBBIM) TIPEOOPA3OBAHUEM IHEPTUK BO3OYKICHUS B JIUTAHIUPOBAHHBIX U He-
JIMTaHAMPOBAHHBIX (DOPMaX JAaHHBIX TeMOEJIKOB. [IPUYMHBI OTCYTCTBUS JIEOMUHEC-
LEHIINH Y TeMa.

2. KBanToBbIil BbIX0/] GOTOAMCCOIMAIINY JTUTAHAOB. JDHEKTUBHOCTD U CKO-
POCTb MX BbIXO/A 13 GEJIKa B CPELY.

3. leMuHaIbHBIE MOHOMOJIEKYJISIPHBIE CTa/IUU CBS3bIBAHUS JIMTAH/IOB C T€MO-
BBIM JKEJIE30M.

4. BumostekyIIpHbIe PeaKIni CBSI3BIBAHNS JTUTAH/IOB.

5. Bawsiue npupoabix addextopos Ha mporeccsi (2), (3), (4).

6. TlosHoe KMHETUYECKOe ONUCAHNE JBUKEHUs JIUTaH/Ia BHYTPU GeJika U ero
POJIb JIJIsI TTOHUMAHUST KOOMEPATUBHOTO AJIOCTEPUYECKOTO CBSI3BIBAHUS JIMTAH/IOB
¢ Mb u Hb.
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BUOCTUMYJIUPYIOUIEE JEVICTBUE JIASEPHOTO N3JYYEHUA:
DOOTOXUMHNYECKHUE PEAKITUHU NJI ®OTOTEPMHUYECKHUU
IDDEKT?

1I0. A. BIAIUMHUPOB

®Daxkysasrer OyupamentansHoit Megunuast MTY

B 1994 rony mbI cchopmysimpoBaiu TUIIOTE3y O TPeX (HOTOXUMUYECKUX PeaK-
IVSIX, JIEKAIUX B OCHOBE OMOJOTHYECKOTO (CTUMYJIHPYIOIIETO) AeCTBUS HU3KO-
MHTEHCUBHOTO J1azepHoro uanaydenns (HUJIN). 3to — doroaunamnyeckoe jefic-
TBUE DHOTEHHBIX NOPHUPUHOB Ha GHOMeMOpaHbl, (GOTOPEAKTUBAIUS KIETOUHON
CYHEePOKCHINCMYTa3bl 1 POTONN3 KOMILTEKCOB TreMonpoTenHoB ¢ NO. B nanbHeii-
1eM 9T peakiu Obuiu moapobHo usydensl B rpyinax LU, Kinebanosa u A.H. Ocu-
nosa Ha kadeape 6uopusuku PTMY. [Tosanee B paborax O. Jlanorko, B. JKaposa
U JIPYTUX aBTOPOB OBLIIO U3YUEHO TerioBoe ((hOToTEpMUUECKOE) ACHCTBIE UMITYJIb-
CHBIX JIa3ePOB HA APUTPOIUTHI U JIUMMOIUTLL. B pesyibrate nccienoBanuii, mpose-
NIEHHBIX B TTocseHee BpeMst coBmecTHO ¢ ML.A. [Ipockypruunbiv (Xumdak MIY) u
A.H. Ocunosbiv (Meauko-6uonorudeckuii pakynsrer PTMY ) Hamu ObL10 oKasa-
HO, YTO TIPH A€HCTBUU GHOCTUMYJIMPYIOIIUX [[03 JIA3€PHOTO M3iydeHust 3 heKTo,
HabJro1aeMble Ha KieTkax ((aronuThbl, SPUTPOIUTDI) U TKAHHU IEYCHH, & TAKKE B MO-
JEJIbHBIX OMOXMMHUYECKUX CUCTEMAX, COAEPIKAIINX TEMOIIPOTEHHBI U X KOMILIEKCHI,
UMEIOT YUCTO (POTOXUMUIECKYIO TIPUPOLY, & OTOTEPMUIECKOE TIOBPEKIEHIE KIle-
TOK MOYKHO OOGHAPYKUTb JIUIIH IPU WHTEHCUBHOCTIX OOJIYYeHUs], Ha JiBa TOPsI/IKa
BEJIMYMHBI MPEBBIMIAIONINE TE, [IPU KOTOPBIX HabJ0AAeTCss OUOCTUMYIUPYIOLIEe
neiicterie (IIPU OJMHAKOBOU uuTebHOCTU 06yuenus ). TakuM ob6pasom, GuocTu-
MyJIUpYIOIliee JeiiCTBUE JIa3epPHOTO O0JIYYeHUsT MMEET YUCTO (POTOXUMHYECKYIO
npupony, hororepmudeckue ahheKTs HaGIIOMAIOTCS PU CYMIECTBEHHO GOTBIINX
MHTEHCUBHOCTSIX CBETA.
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CHUHTE3 U CIIEKTPAJIBHBIE CBOVICTBA CYIIPAMOJIEKYJISIPHBIX
CTPYKTYP HA OCHOBE ITPPO/IHBIX IOPO®UPHHOB

Annpeit @. MUPOHOB, Muxaux A. TPUH

MockoBckast TocyAapCTBeHHAA aKa/1eMH1A TOHKOH XUMUYECKON TEXHOJIOTHHI
um.M.B.JTomonocosa, Mocksa, 119571, Poccusa
E-mail: mironov@mitht.ru; FAX: +7-495-936-89-01

CoBpeMeHHbIE METO/IBI JIMATHOCTUKU U JIEYEHUs] OHKO3ab0JIeBaHUN TPeOYIOT
Pa3paboOTKU HOBBIX CYNPAMOJIEKYJSIPHBIX CTPYKTYP JJIsI KOMILJIEKCHOTO PELICHMUsT
LEJIOTO Psijia 3a/ad, BKIIOYAs HAINPABIEHHYIO J0CTAaBKY (HOTOCEHCUOMIN3ATOPOB
(DC) B omyxouib, haryopectienthyio auaraoctuky (DJ]) u horogunamMudeckyio te-
parmuto (DT) paka. Hanbosiee neperieKTUBHBIMY € 9TOM TOUKU 3PEHUST ABJISIOTCS
TETPAIUPPOJIbHBIE COEIMHEHNUST, KOTOPbIE CIIOCOOHBI CEJIEKTUBHO HAKAILIUBATHCS B
3JI0KQ4ECTBEHHBIX OITYX0JISIX 1 MHTEHCUBHO (hJIyOPecIinpPOBaTh 110/ /IefiCTBUEM CBETa
onpeeJIeHHO yTMHBI BOJIHBL K coskasenmto, cobcTBeHHast (PJIyopeciieHIHst XI0pu-
HOB ¥ GaKTEPUOXJIOPUHOB HEJOCTATOUHO BEJIUKA, YTO OPAHIUUYMBAET BO3MOKHOCTH
UX [IPUMEHEHUS B Ka4eCTBe IMarHoCTUYeCKIX areHToB. Ycusenue hJyopeciieHTHbIX
cBoiicte @C Ha OCHOBE NPUPOAHBIX TUTMEHTOB OOBIYHO JOCTUTACTCS ABYMS My TS
MU — 1100 BBEIEHUEM B MAKPOIMKJI d-MeTa/IoB, MO0 MPUCOeANHEHNEM K XIOPH-
HaMm U GaKTePUOXJIOPUHAM CUIIbHBIX (hi1yopodOpOB, MOJOOHBIX TTOJUMETUHOBLIM U
WHIOIMAHUHOBBIM KPACUTEJISIM.

B nacrosieit pabote nepBbIii TOAXO0/ peaTi30BaH IyTeM CUHTe3a XJT0PUH-0aK-
TEPUOXJIOPUHOBOIO JINMEPA, cojiepsKallero B kadectse (uryopodopa Zn-KoMIieke
XJIOPUHA €6, KOBATEHTHO CBSI3aHHBIN C IUKIOMMHUIOM OaKTEPUOXJIOPUHA P TOC-
peznctBoM crieiicepuoit rpytbl. DoTodbusnyeckie cBONCTBA MOTYIEHHOTO ANMEPA
MO3BOJIAIOT PEIIATh 33/[a4y KOMOMHUPOBAHHOTO HCTI0J1b30Banus 10100HbIX DC 1st
D/ n ©/IT B oHKOIOTHM.

C pyroil cTOpOHBDI, /I yCUIeHUsS (DJIyOPECIIEHTHBIX CBOICTB XJIOPUHOBBIX
DOC HaMu OCYIIECTBJIEH CHHTE3 KOHBIOTATOB TIOCJIEHUX C [~ ¥ TPUKAPOOI[aH-
HOBBIMH KPacHUTeJNsIMK. B KauecTBe UCXOAHBIX coeMHeHnI Obin B3sThl (heodop-
61 a u 6akreprnodeodopOu a, B KOTOPBIX TEHTAHOHOBDIN 9K30INKJ PACKPbIBAJIM
pasymunbivu guamuiamu NH,(CH,)nNH,. Vsmenenue Aaumbl IOJHMMETHHOBON
HeNn B U- U TPUKapOOIMaHnHax (Imax= 643 u 747 HM, COOTBETCTBEHHO) W THUIIA
reTeporukia (MHA0JEHUH U GEH30THA30J) B MOJIEKYJIaX KPACUTEIeH, ¢ OHOI CTO-
pombl, a Takke 3amena xyopuHa (1 =660 nm) ma 6axrepuoxaopun (1 =760 nm),
C IPYTOii CTOPOHBI, CYIECTBEHHO BIMSIOT HA CIIEKTPAJIbHbIE CBOICTBA KOHBIOTATA B
1IEJIOM, YTO CBSI3aHO C BHYTPUMOJIEKYJISIPHBIM [I€PEHOCOM 9HEPTUHU MEK/Y TUTMEH-
TOM ¥ KPaCHUTEJIEM.
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TPUIITO®AHOBAS ®OCO®OPECHEHINA JEKTUHOB
TP KOMHATHOMU TEMIIEPATYPE

Baagumup MAKYJIb, Exkarepuna 3AVIEBA,
Anexcannp TUMOIIEHKO, Unecca T'AJIEI, Tarpsina YEPHOBEI]

Wucruryr 6uodusuku u kierounoil nmskenepun HAH Benapycn, Akagemuueckast, 27,
Mutck, 220072, Pectiybiika Benapych
E-mail: mazhul@biobel.bas-net.by; FAX: +375-284-23-59

Buepssie saperucrpupoBada TOKT cemu pacTutesibHbIX JIEKTUHOB: sambucus
nigra agglutinin-I (SNA-I), laburnum anagyroides lectin (LAL), solanus tuberos
(STA), peanut agglutinin (PNA), pisum sativum agglutinin (PSA), phaseslus
vulgaris agglutinin-E (PHA-E), viscum albus agglutinin (VAA). ITokasaHo, 4To Ku-
neruka 3aryxauus TOKT jekTuHOB, B 3aBUCKMOCTH OT KOJIMYECTBA TPUTITODAHH-
JIOB ¥ 0COOEHHOCTEHT MX JIOKAIU3AIINH, YIIOBJIETBOPUTEILHO AIIIPOKCHMUPYETCSI OJ1-
HOH /1100 ABYMST 9KCIOHEHI[MATbHBIMU KOMIIOHEHTaMKU. MOHO9KCIIOHEHIMAIbHAST
kunernka saryxanus TOKT nabmoznanach y SNA-I, STA, PSA; 6uakcnoHeHna b-
nast — y LAL, PNA, PHA-E, VAA. 3uauenust Bpemenu xusnu (t) TOKT SNA-I,
STA, PSA BapbupoBasu B untepsaje ot 162 mc 10 1070240 mc. 3nauenus: Bpeme-
1y sxusnu 6picrporo komnonenta (t,) TOKT LAL, PNA, PHA-E, VAA cocrassm
oT 2912 mc 110 26617 M, meaiennoro xommnonenTa (t, ) TOKT — or 136£10 mc 10
500£18 mc.

O6Hapysxena TOKT 1siTu JKUBOTHBIX JIEKTHHOB: TAJIEKTHHA U3 [I€YEHU IbIII-
genka (CG-16), ranextina u3 nedenn yesoseka (Gal-3), maxrosocmermpnaeckoro
U rajlakTo30cnenuduueckoro rao0yJMHOB, JEKTHHA U3 IJIa3Mbl KPOBU YEIOBEKA
(SAP). Kuneruxa saryxanus TOKT CG-16 u Gal-3 6bl1a MOHOSKCIIOHEHIIUATIBHA,
JIAKTO30CTIEIM(UIECKOTO U TaJTaKTo30cmennduyeckoro rirobyannos, SAP — 6uak-
cnonennuanbia. 3nadenns t TOKT sapbuposain or 13£3 mc 1o 120+16 mc; t, or
1,5£0,14 mc 110 6,4+0,5Mc; t, o1 29+2 Mmc 10 82+7 M.

Ha ocnoBanuu pesysibTatoB uaMepeHuii kuneruueckux napamerpo TMOKT
cJleJIaH BBIBOJL O TOM, UTO MejieHHass BM/] JIeKTMHOB JKUBOTHOTO ITPOUCXOKICHIS
CYIIECTBEHHO JIAGUIN3UPOBAHA B MECTAX JIOKAIM3AIMY TPUIITODAHUIIOB 110 CPaBHE-
HUIO ¢ OOJIBITMHCTBOM PACTUTENBHBIX JieKTHHOB. [IpoBenen ananus ocobentocreit
JIOKQJIN3AIUK TPUNTODAHOBBIX OCTATKOB PACTUTEIBHBIX M KUBOTHBIX JIEKTHHOB,
UAeHTUMUINPOBAHB! TPUTITODAHIIIBI, OTBeTCTBEHHDIE 32 MusincekyHaayio TOKT
GesIKOB.

PesymsraTter docdopectierTaoro ananmmnsa meanennoii BM/l pacturenpHpix n
JKUBOTHBIX JIEKTUHOB COTIOCTABJIEHDI € IAHHBIMU U3YYEHUs UX KOH(MOPMAITNOHHOTO
COCTOSTHUSI, TIPOBEJIEHHOTO METOJIOM CTAllMOHAPHON (hJTyOPeCIeHTHON CIIEKTPOCKO-
MHN.
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ATPETAIINA MEPOIIMAHUWHA 540 (MII540)
IMPUBOJUT K IIOBBIINEHUIO ®OTOJABNJIbHOCTU KPACUTEJIA

Anexcannp [IOTAITEHKO, Enrena KOJKUHOBA, Tarpsina HIIMUT'OJIb,
Angpeit TUXOMUPOB, Muxauax MAJIAXOB

Poccuiicknii rocyilapcTBeHHbI MeAnIIMHCKNI yHUBepcuTeT, MockBa, 117997, Poccus;
E-mail: potap@hotmail.com; FAX: +7-495-246-71-75

MIIL540 — aHMOHHBIN KPACUTEh, TPUMEHSIEMBIN B KadecTBe (DJIYOPECIIEHTHOTO
30H/Ia, & TaKXKe ceHcubuam3aTopa B GoToIMHAMUYECKON Teparii. VI3BecTHO, 4TO
mpoaykTel orookucyaenust MI1540 MOTYT MHAYIMPOBATH AMOINTO3 OMYXOJEBBIX
kietok [ Pervaiz et al., Cancer Lett. 1998, 128, 11-22] u mogynuposars T-kieTouHOe
3Beno nmmynurera [Kyagova et al., Rus. J. Immunol., 2002. 7, 327-334]. B aucrui-
JIMPOBAaHHOI BOJE B cIeKTpax moraomenns MI[540 nabmomaiorest 1Ba «BOJHBIX>
MakcuMyMma okosio 500 1 535 1M, MpUHALTERAIINE TUMEPAM 1 MOHOMEPAM KpacH-
tens. [lpu pobasienun coseil cHayasa HabIIO4AaeTCs TUIIOXPOMHbIH addekT Ges
3aMETHBIX U3MEHEHUIT (DOPMBI CIIEKTPOB MOTJIOIIEHMS, TIPU KOHIIEHTPAIUSX COJIei
soie kpurnyeckoit (KKC) BogHble MAKCMMYMBI IOCTENIEHHO MCYE3ai0T U TTOSIBJIS-
eTcst HoBast Tostoca okoJio 517 M. Besamunra KKC naxomaures mo Touke mepernba
3aBUCUMOCTH OIITHYECKOH TIOTHOCTH 1IpU 517 HM 0T KoHIeHTparuu cosu [Adenier
& Aaron, Spectrochim. Acta Part A, 2002, 58, 543-551].

B nacrostiem coolienun MetogaMu abcopOInoHHoi, haryopectienTHOI criek-
TPOCKOIMHU U pe3oHaHcHOTo cBeTopaccesinust (PCP) usyueno snusinue KCl Ha arpe-
raiuio u goronabuabrocts MI1540. ITokazano, uto saBucumocTb Besmunibl KKC
or konuenrpaiuu MI[540 onmcpiBaercs runepbonnueckoil pyukiuei. B 10 u 20
MKM Boambix pactBopax MI[540 Bemmamna KKC cocrasnsana 0,12 n 0,05 M KCI.
Jliist u3yveHus: MexaHu3Ma BbI3BAHHOU J00ABJIIEHUEM COJIM arperaiuy KPacuTelist
ncnoJsib3oBasu Metoy peructparnuu PCP. sBectho, uto sBinenne PCP niposiBisier-
Cs1 KaK Pe3Koe YCUJIEHUE PAJICEBCKOTO CBETOPACCESTHUS B 0OJIACTH MOTJIONIEHUST ar-
PErupYIONMX MOJIEKYJI, €CJU MeX/Iy XpoModopaMu B arperate BO3HIUKAET CUIbHOE
skcuToHHoe Baaumogeiicteue. Cnekrpbl PCP Ol nsmepennl Ha (yopumerpe
[IPU CUHXPOHHOM pa3BepTKe BO30Y/KIAIONIETO U PETUCTPUPYIOIIET0 MOHOXPOMATO-
POB, HACTPOEHHBIX HAa OJINHAKOBBIE JJTMHBI BOJH. JTH CIEKTPbI MCIPABJSINCH HA
a(dexTh BHYTPEHHETO CBETOPUIBTPA U YYBCTBUTETHHOCTD (aryopumerpa. MeTo-
noM PCP ynanocs BoisiButh arperaiio MI1540, koraa oHa eliie He 0OHapyKUBaeTCst
crekrpodoromerprdecki. O6HapyskeHo, uto (oronabuibHocts MI11540 yobiBaia B
Py KPYITHBIE HA/IMOJIEKYJIAPHBIE arperaTsl >> uMepbl >> MOHOMEPBI.

Pa6ora nognepskana rpantamu PODIU Ne04-04-49626a, 07-04-01060a.
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CBOICTBA TPUILJIETHBIX COCTOSTHUI HOBBIX
CEHCUBM/IN3ATOPOB HA OCHOBE KYMAPMHOB

Haraxssa BPSHITEBA!, Upuna COKOJIOBA!,
Anronunna IIBIPEHKAIIOBA!, Baagumup XWUJI?, STua TAPA3/T?

"Tomckwmii rocyaperBentbii yausepeuret, Tomek, Tomckas obmacts, 634050, Poccust
E-mail: brjantseva@rambler.ru; Tel./Fax: (3822)53-30-34
?KueBckuil HallMOHAIbHBIN yHuBepcuteT uM. Tapaca Illesuenko, Kues, 01033, Ykpauna

Hexoropble 3ameleHHble KyMaprHa 00pasyioT IPYIILY JeKapCTBEHHbIX TIpera-
paros. Ouu B coyeranun ¢ YD-A-uznydenuem (320—-400 HM) yCHenHo mpuMeHs-
I0TCS JUUISL JIeYEHUSI MHOTMX KOSKHBIX (BUTHJIMTO, TICOPUA3 U JIP.) U ayTOMMMYHHbIX
3aboseBanuii [1].

Nwmetotea pannbie o dochopecieHnn co 3HAYUTETHbHBIMI KBAHTOBBIMU BbI-
X071aMU 2] oT/IesIbHBIX ITpejicTaBuTeseil KyMapuHoB. V3BecTHO, 4TO B MeXaHU3Max
(HOTOCEHCUOUINBAIINY OIPEEIISIONLYI0 POJIb UTPAIOT TPUILIETHBIE COCTOSIHUS MO-
sekyst. IToaromy Hamu GbLIO yaeseHO 0cO000e BHUMAHUE UCCIIEI0BAHUIO CBOICTB
TPUILIETHBIX COCTOSIHWUI MATH BHOBb CHHTE3UPOBAHHBIX 3aMEIEHHBIX KyMapuHa.
Jlst Gogiee eTanbHOrO U3ydeHust GPOTOCCHCUONIU3UPYIOIMX CBOUCTB HaMU ObLIK
PacCMOTPEHB! 9KCIIEPUMEHTAIbHBIE cleKTpbl ochopectennuu. [Ipn komHaTHOI
temieparype docdopectieniust 3adukcuposana He 6bita. [Ipu Temmeparype xuj-
Koro azota 77 K ymanoch BHepBble 1 TaHHBIX COEUHEHUN CHSTDH CIIEKTPHI (oc-
dopecuieniuu. [Tosyyennble U3 KBaHTOBO-XMMHMYECKMX PAcyeTOB TEOPETUYECKUE
3HAYEHUS JUIMH BOJIH JUUIS HYPKHUX TPHUILIETOB COBHA/AIOT C JJIMHAMMU BOJIH, COOT-
BETCTBYIOIUMHI MAaKCUMYMaM CIIEKTPOB (HochOpecIeHIINN 1 ¢ TTOJTyYeHHBIMU HAMU
paHee gaHHbIMU 10 criekTpam T-T-normomenust. Habmonaemast dhochopecienims
ABJISIETCA OCTATOYHO HHTeHCUBHON. Clie/1oBaTe/IbHO, MOKHO C/IEJIATh IIPE/IITOJIOKEe-
HUE 0 XOPOoIIUX (POTOCEHCUOUIUBUPYIONIMX CBOUCTBAX UCCJELYEMbIX COCANHEHH,

Pabora wactiuno nopuepskana Poceuiickum (hoHgIoM (ByHAAMEHTATBHBIX WC-

cnenoarmiit Ne 06-08-01380-a.
1. Ioranenko A5, Manaxos M.B., Ksarosa A.A. // buodusuka. 2004. T. 49. Ne 2. C. 322-338.
2. Tatchen J., Marian C. //J. Phys. Chem. Chem. Phys., 2006, V. 8, 2133-2144.
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MMOJTHOCTBIO-TPAHC PETUHAJIb 1 IPOJTYKTBI
Er'0 IIPEBPAIIIEHUSI KAK ®OTOCEHCUBUJIU3ATOPHI
B MEXAHU3ME IOBPEJK/IAIOIIETO JIEMICTBUSI CBETA
HA MOJIEKYJIY 3PUTEJBHOTO IIUTMEHTA POJIOTICIHA
B ®OTOPEIENTOPHOI1 MEMBPAHE 3PUTEJIbHOM KJETKHU

M.I0. JJOTUHOBA', B.9. 3BATUAYJUVINH2, E.B. POCTOBIIEBA',
T.b. ®EJIbJIMAH', B.3. NAIIEHKO?, A.B. PYBUH?,
M.A. OCTPOBCKHH!

"Mucruryt 6uoxumudeckoil pusuku um. H.M. Dmanysius PAH
119334, Mocksa, yi. Kocbirnna 4

E-mail: marina.loguinova@mail.ru, 939-7154, 939-7492
?Buosornyeckuii hakynsrer MT'Y um. M.B.Jlomonocosa

[lorsomenne cBeta MPUBOANT K M30MEPU3ANH XPOMO(OPHOI TPYMIIBI PO-
noncuna, 11-yuc perunans, B mosHOCTbIO-mpanc Ghopmy. B pesyibrate I10JHO-
CTBIO-MPanC PETUHAID BHICBOOOKIaeTCst 13 OeJIKa 1 BCTYIIAET BO B3AUMOJEHCTBUE €
AMUHOTPYIIIAME POAOIICHHA 1 (GOcHOMUIINA0B, 00pasys caeayolIe MPOU3BOAHbBIE:
A2-podoncun, NR-PE, A2-PE w ATR-dimer-PE [1]. TlosHocTbl0-mparc petuHaib
spasiercst 3¢ GEKTUBHBIM HPUPOAHBIM (hoTOCEHCHOMIM3aTOPOM [2].

Hamm moxasano, 4To TpOM3BOIHBIE TIOJHOCTBIO-MPAHC PETUHATS. TIPU OCBe-
[IEHNU BBI3BIBAIOT TTOBPEXK/EHIE POJOIICHHA, HApYyIas ero BaxkHeiinee (hyHKIno-
HaJIbHOE CBOMCTBA — CIIOCOOHOCTD K pereHeparnu B reMHoTe B ripucyrcreuu 11-yuc
petuHasa. Takke mokazaHo, YTO TTOTHOCTBIO-MPANC PETHHAND, CBSI3aHHBIN B (hOTO-
perentopaoil Membpate ¢ GochoMUNUAAMU U POAOIICUHOM, TIPOSIBJISIET MEHBIIYIO
(HOTOTOKCHYHOCTD, YeM CBOGOHBIN OJHOCTBIO-MPAHC PETUHAID.

Omucanbl JIyopeciieHTHbIE CBOWCTBA CBOGOIHOIO U CBA3aHHOTO MOJHOCThIO-
mpanc peTUHAA, NCCJAeIOBAHbI KHHETUKY 3aTyXaHus (DJIyOPECIIeHIIUN B TTMKOCE-
KYH/IHOM [IMAlla30He BPEMEH, OIPEIEIeHO BPeMsl JKU3HH BO30YKIEHHOTO CHHTJIET-
HOTO COCTOSTHUST CBOOOIHOTO TIOMHOCTHIO-MPAHC PETHHATS, & TAaK/Ke MPOU3BOAHBIX

IIOJIHOCTBIO-Mpanc peTuHaJId
Jlnteparypa
1. Fishkin N., Jang Y-P, Ttagaki Y., Sparrow ].R, Nakanishi K. “A2-Rhodopsin: a new fluorophore isolated from
photoreceptor outer segments” Org.Biomol.Chem. 2003, 1, 1101-1105
24 O(‘,TI)OR(',KHﬁ M A MOJIeKyJIﬂthIﬁ MeXaHHU3Mbl llOllpe)Kjl'lelllel‘O [lCﬁCTBMH cBeTa Ha (‘,'I'I)yKTyphl rjasa u CUCTeMbI
3AIUTBI OT TAKOTO NOBPexAeHust. //Yenexu ouonozuvecxori xumuu. 2005. T. 45. C. 173-204
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DOOTOPA3PYHIEHUE ®OJIATOB

Ausexcanap BOPOBEI!, Ilapex BOPOBEI2

"MueruryT GUOGU3UKI 1 KI€TOYHON nHsKeHepun HarmonasbHON akaieMun HayK
Benapycu, yi. Akagemudeckasi, 1. 27, 220072 Munck, Benapyco

E-mail: avorobey@tut.by; FAX: +375 (17) 2842359

2Mesk Iy HapoIHBII rOCY IapCTBEHHBIN aKosornyeckuii ynusepceurer uM. A.J[. Caxaposa,
yat. Jlosrobposckast, 1. 23, 22009 Munck, Benapych

Douatsl aBrsgioTCsT GOTOUYBCTBUTEIBHBIMU BUTAMUHAMU, PA3PYHIAIONIMHUCS
npu YD-o06ayuernn. Panee Mbl okazamu [1], uro B horopaspymiernn Gosmesoii
kucnotel (DK) yyactsyer cunrmernsiit kucnaopog (*O,), renepupyemblii ee ¢hoto-
HPOAYKTAMU U MHUIMUPYIOMMI paspbiB cBsasn C9—N10 Mesk/1y ITepuHOBbIM 1 OeH-
30J1bHBIM KOJIbIamu B MoJsiekyJie DK. Ienbro HacTostieil paboThl ABASAIOCH U3yde-
nue paspymenns QK renepupyempiv noppupunamu 'O,

B kauectBe doTOAMHAMUYECKM-AKTUBHBIX MOPMUPHUHOB UCIIOIb30BAIN TET-
pacysibdodennnanopun (TCDII) u rerpamernnnupuauinopdun (TMIIIT). pu
o6uryuennn BopHbix pactBopoB MK (1:10~ M) BUAMMBIM CBETOM B IPUCYTCTBUM
nopdupunos (2-10° M) 3apercTprpoBaHo MosiBJieHe XapaKTePHOI JIJIst ITEPUHOB
UHTEHCUBHOMN (DJIyOPECIEHIINU ¢ MAKCUMYyMOM 445 HM nipu Bo3OyskaeHun 350 HM.
06 onpenesomeii pomu 'O, B porocencuOUII3NPyeMOM HOPGUPHHAMU Pa3py1Ie-
nun DK cBujerenbeTByeT peskoe yckopenue mpoiiecca 1pu samene H,O na D,0
M €ro BbIpaKeHHOE 3aMe/leHue B NPUCYTCTBUM TepexpaTunka 'O, azuia HaTpus
(1107 M). IMonosxkurenabto sapsikennbiii TMIIIT nposiBiisier 3HAYUTENLHO HOJIb-
1yo GhoToceHCHOUIU3NPYIONLYI0 aKTUBHOCTD B paspyuierun DK no cpaBuenuio
¢ Hecyum otputaresabhbie 3apsiapl TCDII, 4To ¢BSI3aHO ¢ 3IEKTPOCTATUIECKUMU
B3auMoielicTBIsIMU ceHenbuimsaTopos ¢ DK.

Vzyuenue dhoToceHcnOUIM3npyeMoro paspyiinenusi (HoJaToB MMeeT Mpak-
TUYECKOE 3HAUCHHUE B CBSI3U ¢ PazpaboTKO (POTOXMMHUYECKMX METOAOB UX OIIpe-
JieJieHust B OHOJIOTMYECKUX CPellaX, a TAKKe HOBBIX METOIOB (DOTOAUHAMUYECKOI
Tepanu 3a00J€BaHIil, OCHOBAaHHBIX Ha (hoTozecTpyKiK GhoJIaToB B mpoJudepa-
TUBHO-aKTUBHBIX KJIETKAX.

CIHCOK IUTHPYEMOIT JTNTEePaTypbl
[1] Vorobey P, Steindal A.E., Off M.K., Vorobey A., Moan J. Influence of human serum albumin on photodegradation
of folic acid in solution // Photochem. Photobiol. 2006. V. 82. P. 817-822.
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OIITUMU3ALNINS IIAPAMETPOB {I}OTOI[PIHAMPI‘IECKOIZ TEPAIINIU
3JTOKAYECTBEHHBIX OITYXOJIEM C ®OTOCEHCUBUJIN3ATOPAMI
IMEPBOI'O 1 BTOPOI'O IIOKOJIEHI A

Axanemux JIAH P®, npod. Esrennit CTPAHAZTKO

DOTY “TocyaapcTBeHHBIN HayIHBII [IeHTp JazepHoil Meauimtbl” Pocsapasa, 121165,

Mocksa, yar.Crynendeckas, 1.40, ctp.1

E-mail: seph@mail.ru

Kak usBectno, poropnnammueckas tepanus (O/IT) paka onpezensiercs: BBe-

JIEHHBIM B TKaHU (HOTOCEHCUOUIU3ATOPOM, KOTOPBIN [IPU CBETOBOM BO30YIKIEHUM
nepe/IaeT HEPruio KUCI0POLy 00pasyst CUHIJIETHBIH KUCTIOPO/L U IPYTHE aKTUBHbIE
GopMbI KHCI0PO/Ia, KOTOPBIE Pa3pyIIAIOT OMYXOJIEBYIO TKaHb. BajkHbIM (hakTOpOoM
O/IT aBrsieTcst ieKapCTBEHHO-CBETOBOI BpeMenHoit untepsas (JICBI) — mepuos
BPEMEHH OT MOMEHTA BBeJIeHUs (DOTOCCHCUOMIM3ATOPA JI0 €r0 CBETOBOTO BO30Y K-
neHus. JJMTesbHOCTh ATOTO MEPUOJIA ONPEAETISETCS MOMEHTOM MaKCUMAJbHOTO
HaKOIIeHUs (hOTOCEHCUOMIN3ATOPA B OILYXOJIU UJIU APYTOil MaTOJOTHYecKOll TKa-
Hu, nojieepraemoii jieiicreuio M/IT, 1 BpeMeHeM BbIBeIeHUS] 3HAUNTEBHON YaCTH
(boroceHCnOUIM3ATOPA U3 310POBBIX TKAHEH. DTUMMU [ABYMsI TOKa3aTEJISIMU OIPe/ie-
JISIETCSI OJIHA U3 TJIABHBIX ClienuduuecKux 4yept GoToceHcuOUIm3aTopa — rpajueHT
KOHTPACTHOCTH, T.e. COOTHOIIEHHE KOHIEHTPAIUU (hOTOCEHCHOUIN3ATOPA B OITy-
XOJTM ¥ B HOPMAJTbHBIX TKAHSX. /[T Pa3aimIHbIX (OTOCEHCUOMIN3ATOPOB TPAUEHT
KOHTpacTHOCTU Kosebuerest oT 1,5-2 1o 10—15. Beicokuii rpajiueHT KOHTPACTHOCTH
(orocencubuIM3aTOPa MO3BOJISIET TOJTHOCTHIO PA3PYIIUTH ONYXOJb U HE BHI3BATH
HeoOpaTUMBIX MeTabOINYECKUX U3MEHEHUIT B OKPY/KAIOIIUX OIYXOJIb U MOJJIekKa-
MIUX HOPMATbHBIX TKaHei. Ham ynamoch ontumusuposath npumenenue st O/T
6ouibII0#i rpyIIbl hoToceHcnOuIn3aTopoB, HaurHas ¢ ¢portorema (1992 r.), Moro-
cernca (1994 r.), a 3atem npenapaTtoB xsopuHoBoro psina (Dortoaurasun, Pagaxio-
put) u 3apybexubix dorocencubminzaropos (Doroson, Mockan). Cambix Biie-
YATJISIIONMX PE3YJIBTATOB HaM yaioch aobutbest ¢ Mockarnom (teMonopduHom),
KOTOPbIH B MaJsIblX [03aX OKasaucs a(pQPeKTUBHBIM [pU HanboJjiee arpecCUBHBIX
BH/IaX 3JIOKAYECTBEHHBIX OITyXoJiei (MeslaHOMa, PaK JIETKOT0), a TaKKe paKka KOxKH,
00TYpUPYIOIIEro paka MUIeBoAa U GOJIBIIOro AyONeHAIBHOIO COCOYKa. B mokmane
npezoaaraerces paceMorpers obmuiue pobiaembl O/IT u pesyasraTbl COOCTBEHHOTO
JKCIIEPUMEHTAJIBHOTO OIbITA ABTOPA.
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HNCCIENJOBAHUE MEXAHNU3MOB AIIOIITO3A JIMM®OIIUTOB
YEJOBEKA, THAYIIMPOBAHHOTIO YO-CBETOM

Banepuiit APTIOXOB, Mapuna HAKBACUHA, Onecs JIUTOXOBA,
Mapusa TPYBUITbIHA

Boponeskckuii rocyapetBennslii yausepcutet, Boponexk, 394006, Poccust
E-mail: avg@main.vsu.ru; FAX: 8(4732)208-308

C 11eJ1bI0 BBISICHEHUSI MEXaHNU3MOB Peajn3alliil HayaJbHbBIX ATANOB aloONTO-
32 MMMYHOIIUTOB M3Y4YeHbl M3MEHEHHS CTPYKTYPHO-(DYHKIIMOHAJILHOTO COCTOSI-
Hug JUMGOIHUTOB Mepr(epuueckoil KpoBM A0HOPOB nocie ux YD-obmyueHust
(240+390 um).

[Tpu uccnenoBanuu yposus arcipeccun Fas-perterrropa (CD95) mumMdorntos
YeIOBEKA, 3aITyCKAIOIIETo TPOIece ruen KIeToK, nocie nx YMD-obaydenus cra-
TUCTUYECKH JJOCTOBEPHbIE OTJIMYMS BEJIMUYNHBI U3Y4aeMOTO MTapaMeTpa 1o OTHOIIe-
HUIO K KOHTPOJIIO 3aperucTpupoBanbl yepes 3, 4, 5 (151 [Ixx/M?) u yepes 1-5 yacos
mocste Bozzetictust YMD-cBeta B mo3ax 1 1510 1 3020 /I:x /Mm% B mpucyTcTBUM 1UK-
gorekcumuzia 104 mosb/i cumskenvie ypostst CD95 110 cpaBHEHUIO ¢ TAKOBBIM JIJIsT
YD-moanuinpoBaHHbIX CBOGOIHBIX KJIETOK 0OGHAPYKEHO Yepe3 4 1 5 4acoB ocje
06IydeHnsT TMMMOTIUTOB, YTO CBUAETENBCTBYET O BO3MOKHOCTH CHHTE3d MOJEKYJT
Fas-peuenropa de novo.

Yepes 20 u nocsie YD-o6,rydenus Ha sseKTpodoperpaMme 0GHapyKeHa «aIloll-
TO3HAs JIECTHUIIA», YKa3bIBaIOIasl Ha peanusaiuio rpoiecca dpparmentanuu JTHK,
UHYIUPOBAHHOTO Bo3/elicTBueM YMD-cBeTa BO BCEX UCIOIB3YEMbIX 103aX.

Yeranosieno, uro YD-obayuenne B gozax 151, 1510, 9060 [Ix/M? BbI3bIBA-
€T CTATUCTHYECKU JJOCTOBEPHOE YMEHbBIICHUE KOHIEHTPAIIMN BHYTPUKJIECTOUHOTO
TAMO® 1uMOOIUTOB IOHOPOB COOTBETCTBEHHO Ha 65, 62 1 40 % 110 cpaBHEHUIO C
TaKOBOII JIJIs1 HATUBHBIX KJeToK. O6HapyskeHo Koppurupyoiiee neiicrie YD-cBe-
ta (151 /I’x /M%) Ha YPOBEHD BHYTPUKJIECTOUHOTO KATBITHA B TMM(OTIUTAPHBIX KIET-
Kax: y JOHOPOB ¢ U3HAYAJIbHO BHICOKOIT U HU3KOI KOHIIEHTPAusAMU (110 001y IeH st
BTOPUYHOTO MOCPEHUKA HAOIIONAETCSA COOTBETCTBEHHO CHUKEHUE ¥ TOBbIIICHIE
M3Y4aeMoro napamerpa Jio HOpMaJbHbIX 3HAUCHUII.

ITosryuennble pe3yJibTaThl YKa3blBalOT HA yyacTHe /IeHUJIATIIMKIA3HOTO 1 (oc-
(honmHO3UTHAHOTO MEXAaHNU3MOB TIepe/lad CUTHaJIA B IMM(MOIMTAPHOI KJIETKE B IIPO-
1ecce peasin3ainn PerenTopornocpesOBAaHHOTO MY TH arlonTo3a, WHIAYIINPOBAHHOTO
YO-uznyuenvem.
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MNPOAYKTbl ®OTOOKUCJEHUA ®OTOCEHCUBUWIN3ATOPOB,
OBJAJAIOT CYIIPECCOPHBIM NEVICTBUEM HA T-KJIETOYHbBIN
MMMYHHbBIN OTBET 100000

Anna KATOBA!, Tiogmuna KO3bBIPb!, Tajuna MAHCYPOBA'!,
3o0ss MOIITHUHA?, Teauit IOHOMAPEB?, Anekcanap IIOTAITEHKO!

"Poccuiickuii TocyapcrBennbiii Mepununckuit Yausepcuret, Mocksa, yi. OcTpoButsi-
nosa 1, 117997, Poccus

E-mail: kyagova_alla@front.ru; FAX: +7-495-246-71-75

’Tlcopuas-tientp, Mocksa, Poccust

SNucturyr Buomeanuunckoit Xumun . B.H. Opexosuua, Mocksa, Poccust

[Tcopanenosas doroxumuoreparnust (IIYBA-repanus) u poronnnammyeckast
tepanust (D/IT) ycnenHo uConb3yoTes s JeUeHUsT PsiZia KOKHBIX U ayTOUM-
MYHHBIX 3200JIeBaH1i, 00YCJIOBIEHHBIX TUIIEPPEAKTUBHOCTBIO T-KJIETOYHOTO 3BeHa
nmmynuTera. [Ipeanosaraercs, uto teparnesrudeckuii apdext kak [IY BA-Tepanum,
tak 1 DJIT ocHoBaH Ha MHAYKIIMK CUCTEMHOI UMMYyHOcynpeccun. DoToxummuuec-
Kuit Mexauu3m cytpeccoproro geiictust ITY BA-tepamuu uiu O/IT we sicen. Baxk-
HYIO POJIb MOTYT UTparh peakiuu Tuna I [reneparnust ajieKTpOHHO-BO30YKAEHHBIM
dorocencutmmmzaropom (DO C) CHHTIETHOTO KUCAOPO/IA, ATAKYIOIIEro GHoT0ornyec-
ke Muiienu |. BoaMoxkHO Takke yyactue cBOOOHOPaIUKAIbHbBIX peakiuii (Tui 1),
kucaopoj-uesasucumoe dorornpucoepunenne MC k JHK (tun 111, xapakrepen
ToJ1bKO it ITY BA-Teparnuu) win B3aumogeiictsue ¢ 6GuocybeTpaToM MpoayKTOB
dorookucnernns OC (peaxnuu tuma [V).

Hamu o6HapyskeHo, 4to mpoiyKThl (hoToOKUCAeH s (hYyPOKYMAPUHOB, TIPUME-
ustembix pu [TYBA-teparu [mcoparen (Ilc), 8-meTokcumncopaieH, 5-MeTOKCHTI-
copaseti], a Takske DOC, ucnomabp3yempix mpu O/T [meponnanun 540 (MI[540) u
nporornopupun IX (IITIIX)], mpu ux BHyTpUBEHHOM WJIN TIEPOPATTLHOM BBEJIEHUI
MBIIIIAM BBI3BIBAIOT CYTIPECCUIO PEAKINN KOHTaKTHOI uyBcTBUTEAbHOCTH (KY) K
rarTeHaM — Mojiesn T-KJIeTouHOro MMMYHHOTO OTBeTa i7 vivo. BbIsBieHO, 4TO B B
otsinaue ot npoaykros orookucaenus [TTITX u MI[540, B ocHOBE UMMYHHOTO Me-
XaHU3Ma CYIPECCOPHOTO JeiicTBUS (DOTOMPOLYKTOB TIC JTeKUT aKTUBAIHS KJIETOK C
co crienuYecKuM CyIIPecCOPHBIM MOTeHIaaoM. Harm pe3ysisraTs! I0Ka3bIBaloT,
4TO0, 10 KpaiiHeii Mepe, yactTuuno Biausinue [TYBA-tepanun u O/IT na uMMyHHy10
CHUCTEMY MOJKET OCYIIECTBJISThCS TIPU YYaCTUH TIPOAYKTOB hoToerpaaaiuu ¢horo-
CeHCubUIIN3aTOPOB.

UccnenoBanust BoinoJiHensl ipu mojiepskke rpanta POMOU 07-04-01060-a
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®OTOJINHAMUYECKOE MOBPEK/IEHUE HEITPOHOB
N TVINAJBHBIX RJIETOK: CUTHAJIbHBIE MEXAHN3MbI

Awuatomniit Y3IEHCKUI

[OxubIit henepambublit yanBepcuteT, Poctos-na-/lony, 344090, Poccus
E-mail: auzd@yandex.ru; Ten/@axc: 8632-433577

IIporecchbr MeK- U BHYTPUKJIETOUHOM CUTHAIU3AIMN UTPAIOT BAXKHYIO POJIb B
doropunamuueckom (DJ1) MOBpeKIEHUN TKAHEH, COCTOSIINX U3 KJIETOK PasHbIX
TUTOB. B HepBHOI TKamu Heliponbl 1 rananbibie kiaetkn (ITK) obmennBaiores Heii-
porpodbuHaAMU ¥ HEWPeryJIMHaMu, 3aIyCKAIONIMI BHY TPUKJIETOYHbIE CUTHATIbHbIE
KACKa/lbl, KOTOPbIE PETYJUPYIOT MX BBLKUBAEMOCTb. Posib atux mpoteccoB B D/]
MOBPEK/JCHNN HEPBHOHM TKaHW M3yuyeHa Ha IpUMepe M30JMPOBAHHOTO MeXaHope-
HENTOPHOTO HelipoHa paka, okpyskeHHoro I'K. @/l Bosneiicteue DoTocenca mpu-
BOJIMJIO K IIPEKPAIEeHII0 HEHPOHHOI aKTUBHOCTH, HeKpo3y HelipoHa u ['K, a Taxke
k aronitody ['K. Ok3orennsie neitporpodunsl NGF u GDNF zamumianmu 'K, no ne
neitponsl, 0T O /[-uHaynmpoBanHoro anonrtosa, a NGF — takxke ot Hexposa. [Ipyroii
neiiporpodun BDNF a raxske snupepmaibbiii pakrop pocta EGF 6buiu neaddex-
TuBHbIMU. C IIOMOIIBIO HHIHGUTOPOB U AKTHBATOPOB CUTHAILHBIX GEJIKOB TI0KA3aHO
yuacTue KaJabMOLYJINHA, KAJTbMO/YINH-3aBUCUMON KNHA3bl [1 1 afleHuIaTIiKIa3bl
B O/l-unaynupoBanHoM Hekpose Heiiporos u ['K. B Hekpose rimu, HO He Helpo-
HOB, Tak:ke ydactBoBasin docdosmmasza C, mporennkunaza C u MAP knnaza p38. B
arorrtoze 'K yyactBoBana ochonaumnaza C, Ho He ApyTHE KOMITOHEHTHI KaTbIINEBO-
rO CUTHAJIBHOTO MYTHU - KAJbMOYJIMH U KaJIbMOJYJINH-3aBUCUMas KuHasa 1. 3arto
azenwiarinkiasa, nporennkHassl A u C, 1 MAP kunasa JNK okassiBasiu mpo-
THUBOAIOIITO3HOE JieiicTBrEe. VIHTEpecHO, YTO 9K30TEHHBII TJIyTaMaT, HO He ero aro-
urct NMDA, takske cHUKAJ arlomnTo3 IJIHH, TPUYEM TaKoe e 3allUTHOe JleficTBIe
OKa3bIBaJI MHTUOUTOP METAGOTPOIHBIX TIyTaMaTHBIX Kananos AP-3. Ouu He Biuist-
Jim Ha Hekpo3 ['K. Ot janHbie MOKa3bIBAIOT BAKHOCTb MEXK- M BHYTPUKJIETOYHBIX
CUTHATBHBIX TipotteccoB pu D /] moBpeskaenny HepBHON TKaHu. [Ipuuem curnab-
HbIE [TPOIECChl B HEHPOHAX M IVIMAJBHBIX KJIETKaX pa3jnyubl. VX Mopysndnms mMo-
JKET TI03BOJIUTD CEJIEKTHBHO BO3/ICHCTBOBATD MJIN 3AIUTUTD HEMPOHBI U TJINATbHbIE
kaerku ot D] BoszeiicTBust. BaskHbiil pe3yJisraT paboThl — A€MOHCTPAIIUS yYACTUS
HEKOTOPBIX CUTHAJIBHBIX IIyTell B YIIPABJIECHUN HEKPO30M. JTO He [acCUBHAsd, HeyIl-
paBJisieMasi CMepTh KJIeTOK. Kak 11 arorTos, OH MOKET PeryJIMpOBaThCs PA3JINIHbIMU
CUTHAJIbHBIMU TIPOLIECCAMU.

Pa6ora momep:xana rpantamu PODOU 02-04-48027, 05-04-48440 u 08-04-
01322.

161



J14.26
®OTOPEIEIITOPHBIE CBOIICTBA MOJIEKYJISIPHOTO
KHNCJIOPOJA, PACTBOPEHHOTIO B IINTASME KPOBU

Cranuciaas 3AXAPOB!, Hukouaiit TOHYAPOB?, Anekcanap AJIEXNH?,
Cepreit KAITAJIATI?

!®usuuecknii uucrutyt um. IL.H. Jlebenesa PAH, Mocksa, 119991, Poccus

E-mail: stzakhar@sci.lebedev.ru ; FAX: +7-499-13-503-50

IlenTpanbhas kauandeckas 6oaptniia PAH, Mocksa, Poccust

Kposb urpaer xiafoueByio posib B COXpaHEHUN ANHAMUYECKON YCTONIMBOCTH

opratnuama 6J1aroapst BHIIIOJIHIEMOI €t0 (DYHKIIUK TPAHCIIOPTA Ia30B, YIJIEBOIOB U
APYTUX MHTPeneHToB. Kak M3BecTHO, UIs COTIACOBAHHON PAOOTHI KIETOK TKaHel 1
OPTaHOB HEOOXOANM MOCTOSIHHbIN MPUTOK SHEPIUH, TI09TOMY OCHOBHAsI Macca I10T-
pebJIsieMbIX BEIIECTB UCIIOJIb3YeTCsT B KaKIOU KJIETKe JIJIsi BOCIIPOU3BOICTBA MOJIe-
Ky ATO. TTockosibKy KUCJIOPO/ MOCTYTIAET B KJIETKU U3 9PUTPOIITOB, UX TPOXOK-
JIeHUe CKBO3b KaIlMJUISIPhI MPEACTABISAET COOOH KPUTUUECKOE 3BEHO IOTIOJHEHMUSI
DHEPTeTUKU OpraHu3Ma, U Haubosiee BEPOATHON MEePBUYHON MPUYMHON THUIIOKCHH
ABJISICTC YXY/AIIEHNE 2JACTUYHOCTH KPAcHbIX KJeToK. Vcrosb3oBanue KpacHOTo
CBeTa B TEPAleBTHUYECKOM METOJe BHYTPUBEHHOTO JIA3€PHOTO OOJIyYeHHsI KPOBU
(BJIOK), ocHOBOIT KOTOPOTO SIBJISIETCS CBETOKUCIOPO/HBII ahdext [1, 2], mpuso-
JUT K MOBbIIEHUIO AeGOpMUPYEMOCTH 3pUTPOLUTOB [1-3]. D10 06CTOATENBCTBO
BBI3BIBAET €CTECTBEHHDIN MHTEPEC K MEXAaHU3MY TIepeHoca BO30Y KICHNST Ha KICTKY
KPOBM IIPY TPUILJIET-CHHIJIETHBIX IIePEX0jIax B MOJIeKyJax kucjaopoaa. Ha ocHose
ananuza GpuanuecKux, OUOJOTHYECKUX ¥ KIUHUYECKUX JTAHHBIX (HOPMYIUPYETCS
IUIOTE3a 0 MATHUTHOI IIPUPo/Ie Tiepeaadr Bo30Yy KACHUI TOCPEACTBOM U3MEHEHMi

MarHUTOAMHAMUKY BHEKJIETOYHON BOIHON (ha3bl N1a3Mbl KPOBH.
1. C./1. 3axapos, A.B. Usanos, E.B. Boansd, I0.I1. Tumodees u 1p. Cmpyxmypnuvie nepecmpoiiku 6 600noi ¢ase xie-
MOUNBIX CYCNEen3uil u 6EIKOBbIX PACMEOPOs Npu c6emoKuciopodnom aggexme. Kantosas anekTponuka, T. 33, 149-162
(2003)
2. S.D. Zakharov, A.V. Ivanov. Light-oxygen effect as a physical mechanism for activation of biosystems by quasi-
monochromatic light (a review). Biophysics. vol. 50, Suppl. 1, 64-85 (2005)
3. C.JL. 3axapos, A.B. Usanos, I.M. Kopouxus, B.I1. /lanunos. [Ipsamoe 6036yacdenue dpomonamu sndozenozo mone-
KYAAPHO20 KUCLOPOOA — (POMOPUIUNECKUT aKm MEPANeSMUUEcKozo 0eicmaus 1a3eprozo uiyuenus. Jlazepuast Mei-
mna, T. 10, 4-9 (2006)
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C4.1

WUH®PAKPACHDI JIASEPHBIIT ®OTOTEPMOJIN3
1 ®OTOJJNMHAMMNYECKAA NTHAKTUBAIIA KJIETOK ITPU
B3AUMOJIEIICTBUU U3JTYUYEHUS C ®OTOCEHCUBUJIN3ATOPAMU
N IIJIASMOHHO-PE3SOHAHCHBIMHN HAHOYACTUIIAMM

Teopruit AKYYPUH!, Tapudp AKUYPUH!, Upuna MAKCHMOBA!,
Teopruiit CEIMUBEPCTOB?, I'eopruiit TEPEHTIOK?, Bopuc XJIEBIIOBY,
Hukonait XJIEBITOB!*, Basepuii TYYNH!

!Caparosckuii rocynusepcuret, Caparos, 410012, Poccust;
2CapatoBckuii MeguiiHcKuil rocynusepeuret, Caparos, 410012, Poccust
SUBMPM PAH, Caparos, 410036, Poccust

‘Tlepsas BeTepunapnas kiamanka, Caparos, 410012, Poccust.

B Hacrosiiiee BpeMst B BeyIINX MUPOBBIX OMOMEMIHHCKUX [[EHTPAX BEIETCST
pa3paboTKa JABYX TeXHOJIOTHUIT Ia3ePHOTO paspyIleHUs] PAKOBBIX KJIE€TOK: (DOTOANHA-
MUYECKO# Tepanuy u (OTOTEPMOJIN3a HA OCHOBE IJIA3MOHHO-PE30HAHCHBIX HAHO-
yactul,. Mexanusm GoToAMHAMUYECKOI NHAKTUBAIIMKN UCCJIEI0BAJICS 1IPU OCHOBE
aHaIM3a N3MEHEHNs COCTAaBHOTO MOTEHIINAJA IeHCTBUS COMAaTUIeCKOTO HepBa JIsi-
IYILIKH, TIPOKPAIIEHHOr0 (hOTOCEHCHOMI3aTopoM — MHIOIuaHUH 3eJIeHbIM TIpH
nazeproM obsryuernnu (810 mm). MHakTUBAINST HEHPOHOB € BPEMEHHBIM MUJLIICE-
KYH/IHBIM pa3pelieHueM M03BOJINIA YCTAHOBUTD, YTO MPOUCXOAUT HE TOJIBKO (ho-
TOIOBPEK/IEHIE TJIa3MaTHYECKONH MeMOPaHbl, HO 1 (DYHKI[MOHAILHOE HApPYIIeHUE
paboThI AKTHBHOTO TPAHCIIOPTA KJIETKU BCJIECTBIE OBPEKIEHUSI MUTOXOH/IPHUIL.

Texronorus mazepHoro GOTOTEPMOI3a HA OCHOBE (DYKIIMOHATI3NPOBAHHBIX
30JI0TBIX TIJIA3MOHHO-PE30HACHBIX HAHOYACTUIl, MOXKET CYIIECTBEHHO IOBBICUTD
KOHTPACTHOCTb UX CEJIEKTUBHOIO HAKOIIJIEHNWE B PAKOBBIX KJeTKaxX. Vcnoab3oBanne
30JI0THIX HAHOOOO0JIOUEK C SIPOM M3 OKMCH KPEMHUSI, @ TAK/KE 30JI0THIX HAHOCTEPIK-
Hell 03BOJIsIeT HACTPAUBATh [IA3MOHHBIN pe3oHanc B VK obiacThb 1po3payHocTy
6uorkaneii (750—1200 nm). B akcrepumenTtax Ha J1ab0paTOPHBIX JKUBOTHBIX ObLIK
OTITUMU3NPOBAHDLI PEKUMBI PAGoTh! JTazepa (810 HM) I yIPaBISIEMOTO JIOKATb-
HOTO HarpeBa GUOTKAHEH ¢ OTpeIeIeHHON KOHIIeHTpal[iell BBeICHHBIX HAaHOYACTHIL
1UTst 0becTieveH st pesKuMa HeKposa i amortosa. O6HapysKeHHbIi adexT nedpar-
MEHTaIMU HAaHOO00JI0UEK MTPU BO3JCHCTBUIM HAHOCEKYH/IHBIX JIA3€PHBIX UMILYJIbCOB
[MO3BOJINJI YCTAHOBUTD OITUMAJIbHBII /IUAIA30H JJIUTENbHOCTH ONTHUYECKUX MM-
IYJIbCOB JIJIs1 MUHUMAJILHOTO [TOBPEXK/ICHUS OKPY’KAIONINX HOPMAJIbHBIX KJIETOK.
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C4.2

HNCCIENOBAHUE HAKOIIJIEHUA 5-AJIK HTHAYIIMPOBAHHDBIX
IHTOTEHHBIX IIOPO®UPHUHOB BAKTEPHNAJIbHBIMU KJIETKAMH
0oiooono

Jionvuiaa BYHETMHA!, Auna OPJIOUBA“, Ceernana EPMOJIBEBA?,
Enena SATAMTHOBA?

"Huskeropoackuii rocynapersennblii yausepenrer um. H.M.JIoGaueBckoro,
Hiskunit Hosropoz, 603950, Poccnst

E-mail: bunegina@mail.ru; Tesr: +7-831-465-40-60;

2HI/I)K(i}I‘OpOZ[CKZS[SI rocy/iapCTBEHHAA MeJUIIMHCKAaA aKa/leM1s,

. Mununa u IToskapcekoro, 10/1, Huskauit Hosropos, 603005, Poccust
SUncrutyT npukiaaganoii pusnku PAH, 603950, yi. YabsHosa, a1. 46,
Hwxnuit Hosropog, Poccust

ITpuMmenenme 5-aMUHONEBYIMHOBON KUCIOTHI (5-adK) TMO3BOJSIET CYIIECT-
BEHHO TIOBBICUTH 3 (PEKTUBHOCTD 9HOCKOIUYECKOI AMArHOCTUKU Paka MOYEBOTO
ny3bipsi. Tem He MeHee, WHIYIIMPOBAHHBIE 5-aJIK dHOTEHHbIE TTOPHOUPUHBI MOTYT
HAKAIJIMBAThCS HE TOJBKO B 30HE MAJIMTHU3AIMU, HO U B 00JacTX ¢ 10OpoKauec-
TBEHHBIMU HU3MEHEeHUSIMU, B YAaCTHOCTH, B 30HAX XPOHUUYECKOTO BOCIHAJIEHUS, UTO
IIPUBOIAT K MOABJIEHUIO JIOKHO M0JIOKUTENbHON aryopectieniinu. OHOI U3 11pu-
YKMH HAKOILICHUS] 9HIOTEHHBIX MOPMOUPUHOB MOKET ObITh IIPUCYTCTBUE JIOKAIbHOI
MUKPOQJIOPBL.

B naureii paGore GbLIO MPOBEIEHO UCCJAEA0BAHNE BOZMOKHOCTU HAKOILICHUST
9HJIOTEHHBIX TOP(HUPUHOB HECKOJIBKUMU IITaMMaMu GakTepuil, creruuuHbIX st
MoueBoro mysbips. VccaenoBanue poBOAMIIOCEH i1 Uitro MeTOaMu CIEeKTPOghIyo-
POMETPHUH U JIa3E€PHOI ckanupyioleit Mukpockonuu. [Iposesena orenka crekrpos
B030Y:KIeHUs U (IryopeciieHInE GaKTepUaibHbIX CYCIIeH3UN IPU BBEICHUN 5-aJIK 1
HCCIIeIoBaHa IMHAMIKA HAKOIJIEHUsT (DJIyOPeCIMPYIOIINX COeIMHeHU. BbisiBiieHo,
4TO B XOJ€ MHKYOAI[MU ¢ 5-aJIK MPOUCXOUT Mepepaciipeie/ieHue MHTeHCUBHOCTH
dayopecrieHIINN MeXXTy MaKCUMyMaMi Ha uHaX BotH 630/673 HM, 1 Ha AImHAX
BosiH 623 u 683, 750 mm. IIpu aToM HakomteHue GhIyopeciupyionux MpoayKTOB
[POKMCXO/MIIO BHYTPU KJIETOK, & He B CYCHeH3MOHHOM cpeje. Takum o6pasom, npu-
cyTcTBHEe (GaKTepUaibHOW MUKPOMIOPbI MOKET CHUKaTh 3(HHEKTUBHOCTH (BIIyo-
PECLEHTHOI IMAarHOCTYUKY ¥ [IJIs TIOBBIIIEHUST CIEIM(DUUHOCTU METOIA HEOOXOAUMO
[IPEIBAPUTENILHO YIANATh MUKPOGIIOPY € HOMOIIBIO MOAXOSANINX aHTUCEIITHYEC-
KUX [IPOLEYP.
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C4.3

BJIMSTHUE NOHOB JKEJIE3A HA COCTOsTHUE MUTOXOH/IPUIA
PN ®OTOJJMHAMMNYECKOM JEUCTBHU OHAOTEHHDBIX
IIOP®UPHNHOB

Hpuna BACWJIEBUY, Enena TOBAHOK, Cepreii INHYYK

THY “Uncruryr 6uodusuka u kierounoil uwxkenepun HAH Benapyen”, Akagemuuec-
xas 27, Munck, 220072, Berapyco
E-mail: irina-vasilevich@yandex.ru; FAX: +375-17-284-23-59

PesyabraT horonunammuyeckoro Bozaeiictsust (P /IB) Ha kieTKN B 3HAUNTEIIb-
HOI CTEIIeHU OIPEAEJSETCS] HAIMYMEM COEANHEHUH, CIOCOOHBIX MOTEHIUPOBATH
pasBUTHE OKUCJIUTEJIBHBIX MTporieccoB. K HUM, Ipesk/ie BCero, OTHOCATCS UOHbI CBO-
GOHOTO BOCCTAaHOBIEHHOTO skesesa (Fe?t), ycummBaioniye mepeKiucHoe OKUCAeHIe
MeMOPaHHBIX JIMITH/IOB.

[lenbio HacTosimiell paboThI SIBIJIOCH MCCJIEOBAHIE BJIMSIHUSI HOHOB JKeje-
3a Ha (HOTOCCHCUOUIM3UPYEMOE IHAOTEHHBIMI TTOPGUPUHAMI TTIOBPEKACHIS M-
ToXOHApUil Kietok koctHoro mMosra (KM) u sumdobmactaoin sunuu Molt 4/8.
Hakonzenne B kiteTkax (hoTojMHAMUYECKN aKTUBHBIX ITMTMEHTOB MHLYIIMPOBAJIN
N00ABJIEHUEM B KYJIBTYPAJIbHYIO CPEY X PAHHEIrO MPEeAIIeCTBEHHUKA — 5-aMIHO-
seByHOBOU kucsiotsl (AJIK), ¢ mocaenytoneil nHKyOaIueii B TeMHOTE B TeUeHUE
1-4 4. CocTosiHre MUTOXOHJPUIT OIIEHUBAJIN 110 CBA3BIBAHUIO MTOTEHIINAIYYBCTBH-
tesbHoro 30872 (1,3-10°M) poramuma 123 (Rh 123).

YeranosiieHo, uto kiaerku KM, unkybuposanubie 4 4 ¢ AJIK (0,8 MM), Ha-
KaIlIMBaloT Takoe jke KosmdectBo mpotonopdupuna IX (T11T), kak sumbobaacTst
sHuu Molt 4/8 3a 1 4. OcBelieHre KJIETOUHBIX CYCIIEH3UH IPU BHY TPUKJIETOYHOM
ypostie I111, cocrasisioniem 0,262 amosb/108 kreTok B 103e 44 K/[)k/M2, TPUBOIUT
K yBeauuennio csasbiBanusg Rh 123 kinerkamu KM B 1,5 pasa, mumdobiacramu B
2,1 paza. AJIK Ge3 ocBelleHNs, a TaK/Ke OCBEILIEHUe KJIEeTOK, MHKYOMPOBaHHBIX Oe3
AJIK, He ausier Ha csiabiBanue Rh 123. JloGaBiienne B KyJIbTypaibHYO CPey 3a
20 mun 10 okonyanns unkyOGarmu 25 MkM FeSO, ne usmensier o6pasosarue I111 B
000MX TUTAX KJIETOK W BBLIPAKEHHOCTD (hOTOMOBPEKICHUST MUTOXOHAPUH TMGPO6-
sacros jimanu Molt 4/8. OnHako noHsl xejesa 6osee yeM B 1,2 pasa yBeJInunBaoT
dorounaynmposantoe csaspiBaine Rh 123 knerkamu KM. Tlosyuentibie faHnbie
CBUETEIBCTBYIOT 00 usbupareabroM sbdexre nonos Fe?* npu M/IB sHmoreHHbIX
nopMUPUHOB B HOPMAJTIBHBIX U TPAHC(HOPMHUPOBAHHBIX KJIETKAX.
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C4.4

BJIMAHUE YO-OBJIYYEHUA HA 9KCIIPECCHUIO LFA-1 MOJIEKY.I
T-TNMM@®OINTAMHN KPOBI TJOHOPOB

C.M. IYBOBA, B.I. APTIOXOB, O.B. IYTUHIIEBA

'Oy BIIO «Boponesxckuii rocysapcTBeHHBIN yHUBEpcuTeT>, 394006, Boponesx, Poccus
E-mail: avg@main.vsu.ru; Fax: +7-4732-208-308

B cospemennoit mepuiimae YM-cBeT MUPOKO MPUMEHSIETCS JIJIsI KOPPEKIUU
Pa3JIMYHBIX MTATOJOTUYECKUX COCTOSHUIA. Pa3BuTHE HOPMAJIbHOTO UMMYHHOTO OT-
BeTa HEBO3MOKHO 63 B3aMOJIEHCTBISI IMMYHOKOMITETEHTHBIX KJIETOK KaK MEKLY
cO0O0M, TAK U C KJIIETKaMK OPraHU3Ma, KOTOPOE OCYIIECTBIISIETCS TIOCPEICTBOM MOJIe-
KYJI a/Ire3un Ha UX 1oBepxHocTu. OHOI U3 TaKUX a/IFe3MBHBIX MOJICKYJI SBJISETCS
unrerpun LFA-1, npeacrasisiiomuii co60ii TpaHcMeMOpPaHHbBINA TIIHKOMPOTEHI, CO-
CTOSTIINH U3 IBYX Cy6"bCI[I/IHI/I]_[ CD11au CD18 u npuHUMaIoOmuii yuactue B aKTUBa-
uu Jio6oro T-nmumdboruTa.

Hawmu 6b1s10 uceaenosano siusune YD-cBeta Ha yPOBEHb KCIIPECCHU MOJIE-
kys LFA-1 Ha noBepxtoctu memOpas T-1uM(OLUTOB KPOBHU YeT0OBEKA.

Boiesienne sumMbonutoB u3 nehubpUHUPOBaHHOU KpoBU 15 10HOPOB oCy-
mecTBasan no Merony A. Boyum. Paszgenenue ux na T- u B-cy6nonyJsuuu ocy-
mectasin o merony P. Terasaki. Cycriensuto T-kieTok 00sydanu ¢ MOMOLIBIO
prytHo-kBapieBoii mamib Trna [ PT-400 yepes cBetoduiasrp YD C-1 (240-390 nm)
B Teuenve 1, 3, 6 1 9 MUHYT, 4TO COOTBETCTBOBAJIO J03aM obayderus 151, 453, 906
u 1359 [k /M2, [list onipeesierust ypoBist akcrpeccnn LFA-1 Moekym TpruMersiim
MeTOo/1 TBeP0(hazHOro MMMYHO(MEPMEHTHOTO aHAJIU3A C UCIIOJIB30BAHUEM MOHOKJIO-
naibhbix antures kK CD11a cyobenunmiie LFA-1 penentopa uenoseka.

VYposenb akcipeccun LFA-1 aHTUTeHOB Ha MOBEPXHOCTH MeMOPaH HATUBHBIX
T-numdoruto coctasisii B cpepneM 0,292+0,018 oth. en.

ITocJie BoszeiicTBus Ha o6pasipl T-kietok YMD-cBera B go3ax 151-906 /Ix/m? He
MTPOUCXO/IIIIO CTATUCTUYECKU JIOCTOBEPHBIX UBMEHEHU I YPOBHS AKCIIPECCUN M3yda-
€MbIX aHTUTEHOB.

HauGosbirast u3 ucnosib3oBanubix Hamu 103 YD-cera (1359 [Ix/M>) BbI3bI-
Bana camkenne MDA-curnana na 18,2 %, 110 cpaBHEHMIO ¢ KOHTPOJIBHBIMU 0Opa3-
1aM# KJIETOK.

Ha ocHOBaHUY BIIEM3I0KEHHOTO HAMU OBLIT C/IEJIAH BBIBOJL O TOM, YTO TOJIBKO
Goubinast 103a YD-csera (1359 [Ik /M%) NPUBOANT K HAJEHUIO DKCIIPECCUM UCCTIELY-
€MBIX PEIeNTOPOB, YTO MOKET BBIPAKATHCA B TOPMOKEHUIO 11poIieccoB (hOpMUPOBaA-
HIsT CTaOMJIBHBIX 30H KOHTAKTA MEK/Y KJIETKAMU [IPH UX B3AHMOJIEICTBUN.
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C4.5

OU3UKO-XUMUYECKUE CBOVICTBA OKCUTEMOIVIOBHA
YEJOBEKA, MOANOUININPOBAHHOI'O BO3JIEMICTBUEM
IPEITAPATOB - JOHOPOB OKCHU/IA A30TA U Y®-U3JIYUYEHUA

E.A. KAJJAEBA, O.B. IYTUHIIEBA, B.I. APTIOXOB

Boponeskckuii rocy/1apcTBEHHBII YHIBEPCUTET, YHUBEPCUTETCKas 1L, 1, I. Boponex,
394006, Poccua
E-mail: bf188@bio.vsu.ru; Tes/dakc: +7-4732-208-308

DyHKIMOHMPOBAHNE MOJIEKYJI OKCHJIa a30Ta B KJIETKaX OPraHU3Ma 4eJioBeKa
TECHO CBSA3aHO C HU3KOMOJIEKYJISIPHBIME CEPOCOJECP/KAIIMMU TIeNITHIAMU, U B Yac-
THOCTH, ¢ BoccTaHOBJIEHHbIM TuryTaTnonoM (GSH), MoJiekyJibl KOTOpPOro BXOAAT B
COCTaB AaHTHOKCUAAHTHON cucTembl. Coentsisich ¢ okcuaom azota, GSH obpasyer
S-uurposoriayrarnon (GSNO), koropsrii 3amnuiaer NO 0T pasjMyHbIX BO3/eiC-
TBUH NIPU BHYTPH- U MesKKIeTouroM teperHoce. GS-NO (107, 10 u 10 mon/ )
[IPU BO3/IEHCTBUM HA reMOTJIOONH CrIocoOCTBYeT 06pas0BaHUI0 OKUCIEHHBIX (hOpM
reMorJIoOUHa, KOJIMYECTBO KOTOPBIX BO3PACTAET € YBEJINYEHUEM KOHIIEHTPALMK MO-
madukaropa. DpakinoHHbiii coctaB rembeska B mpucyTctBun GS-NO B KoHIIEHTpa-
mmsx 104 m 10 MoJTb /71 COTPOBOKIAETCS YBETMUEHNEM YHCIa dIeKTpodopeTndec-
kux pakiuii remornporena ¢ 4 10 5. [Ipucyrersue MoaudukaTopa criocobeTByer
nporieccaM (hOTOBOCCTAHOBJIEHUST OKUCJIEHHBIX (hOPM reMOeJIKa 1 YBEITNYEHUIO ero
KaykyTIeiicss MOJIeKyJISIPHON MacCHhI.

CKpbITbIE UI3MEHEHUST B CTPYKTYPe MOJIEKYJI FeMOTJIOOUHA, TPOUCXOISIIIE IO
BiustineM GS-NO, 1103BOJISIIOT 00HAPYKUTH IKCIIEPHUMEHTBI [0 BO3EHCTBHIO HA HC-
caenyembie o6pasipl YD-csera B nose 151 JIx/M2 BbistBiieHbl KOHGOPMAIMOHHBIE
nepecTpoKY TII0OMHOBOM YacTH reMOIPOTEN/Ia U MI3MEHEHUsT TPETUYHON U YeTBep-
TUYHON CTPYKTYpbl remOesika B npucytctBun GS-NO, cBssammble ¢ ocabieHem
cyObeIMHUYHBIX KOHTAKTOB B MOJIEKYJIE TeMOIPOTEN/A, YACTUYHBIM Pa3BOpAYMBa-
HUEM HOJIUTENTUHBIX [eled, BXOSIIIX B cOCTaB GelIKOBOM 100y JIbI, YBEIUYEHU-
eM 00bEéMa 1 pazMepa MOCIeAHIX.

BoisisiieHo, uto YD-o6uyuenue 1030it 151 [Ix/M> pacTBOPOB reMOrioOuHa,
npegsapureabio Moguduiupoanioro GS-NO (10 moub/11), cioco6eTByeT mpo-
eccam Iepexojia aToma JkeJiesa reMa 13 TPeXBaJeHTHOTO B JIByXBAJIEHTHOE COCTO-
stHue U (OTONPEBPAICHIIO KCXOAHON OKUCIEHHON (hopMBbI TeMbeKa B HU3KOCIIN-
HoBy0. ClieioBaTesIbHO, IpoLeypa 00rydeHnns MajibiMu fo3amu  YD-cBeTa MoKeT
HCIIOJIb30BATHCS /IS HUBEJIMPOBAHUS OTPUIIATEIBHBIX [TOCJIE/[CTBUI BO3/ICHCTBUS
HU3KOMOJIEKYJISIPHBIX THOJICOAEPKANINX COSANHEHNH Ha TeMOEITK.
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C4.6

HNCCIEJOBAHUE AKTUBHOT'O HEHTPA HEKOTOPBIX
THUAPOJIA3 B IIPUCYTCTBUM ®OTOCEHCUBUJIM3ATOPA —
METHUJIEHOBOI'O IrOJIYBOTIO

O0.M. KOJKOKHHA!, T.A. KOBAJIEBA?, M.I. XOJISIBKA?

'TOY BIIO BI'MA nwm. H.H. Bypnenxo Pocsnpasa
T'OY BITO «Bopomneskckwuit rocynapcTBenubiil ynusepeurers, 394006, Boponesx, Poccust
E-mail: Tamara Kovaleva@inbox.ru; fax: +7-4732-208-308

JleranbHoe nsydeHre 0cOOEHHOCTEH CTPOEHMST AKTUBHOTO TIeHTpa (hepMeHTa -
HeTpeMeHHast CTaUs U3yIeHsT MeXaHu3Ma ero aeiictust. DoTooKucIeHne B Mpu-
CYTCTBUM CEHCUOUIN3ATOPA METHIEHOBOTO rosryboro (M) mo3Bosisier BbIABUTH Ha-
JIn4re B aKTUBHOM TIEHTPE 9H3MMA aMITHOKUCIOTHBIX OCTATKOB C apOMATUYECKUMU
U CePOCOIEPKAIMMU GOKOBBIMU PaJUKATIaAMU.

O6beKTaM HUCCIEOBaHNsT CYKUIN TioKoamuiasa (a-1,4:1,6-rmokamn-4,6-
rimokoruaposasa, KO 3.2.1.3) us Saccharomyces cerevisiae JIB-7 w uynunasa (2,1-
b-D-¢dpykrandpykranorunponaza, KO 3.2.1.7) us Aspergillus awamori BKMF-
2250. /Tt upentrdukaum GyHKIIMOHATBHBIX TPYIIT aKTHBHBIX TIEHTPOB THPOJIa3
HaMu OBLIIN UCIIOJIb30BaHbI CJIeAYIoNIMe MeToIbL: 1) (hoTOOKUCIeHE B IPUCY TCTBUK
MT, 2) KoMIIbIOTEPHOE MOJIETIMPOBAHIE C OMOIIIBIO Iporpammbl MolScript Ha ocHo-
Be nanubix PCA (http://www.rcsb.org).

OGHapysKeHO, uTO ¢ TOBbIlIeHUEM 103bl YD-006yueHus B auanasone 1,5—
6,0 k/I:x/M? HabMOMAETCS CHUKEHNE KaTaTuTIYeCKOM aKTHBHOCTH KaK TJIIOKOAMM-
JIa3bl, TaK ¥ MHYJIMHA3bI, ycuiusaemoe B nnpucyrcrsun MIL. BoisiBsieno, uto ¢ yBe-
JimdeHneM 3HadeHust pH mpoucxoauT Bo3pactanue BeTMUNHBI KOHCTAHTBI CKOPOCTH
horonnaxrupanuu (K,) ruaposas. OrcyrcTsue miato Ha kpupoii sapucumoctn K,
ot pH B anamazone Besmunn pH 6,0-7,0 cBuseTeIbCTBYET O TACCUBHOM OTHOIIIE-
Hun octatka His B aKTMBHOM IEHTPE TJIOKOAMUJIA3bl K KATAJTUTHUECKOMY aKTYy.
BeposTHo, hoTOMHAKTHBAIIMA TJIIOKOAMUJIA3bI BbI3BAHA Pa3pylIEeHUEM UH/I0JIBbHOTO
KoJiblia Trp, MAyIMM ¢ y4acTueMm CUHIJIeTHOTO Kucsaopoaa. Haiinennore rpaguuec-
kuM mytem suadenns pK =3,8-3,9 s 0601x hepMEHTOB COOTBETCTBYIOT Be/IHYH-
ne pK kap6okcunbabix rpyin Asp u Glu. PaccunTannast ist uHy IMHA3bI BeJIMYUHA
pK,=6,7 mpesicTaBsier coboil, BepOATHO, KOHCTAHTY HOHM3AIMH WMH/[a30bHOTO
xosibiia His. MeToz KOMITBIOTEPHOTO MOJIETTMPOBAHNS TTO3BOJINI TIOATBEPANTH Ha-
JIMuKe B aKTUBHOM IieHTpe raokoamuiaassbl 1Asp, 2Glu, a Takske 1Trp, BbIIONHAIO-
1ero cybeTpaTeBsI3bIBAIOINLY IO (DYHKINIO, (HOTOOKUCIEHNE KOTOPOTO B IPUCY TCTBIH
MT MBI, 0O4eBHIHO, HAOIIOLACM.
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YCTOﬁqHBOCIb KJETOK KPOBU K ®OTO/IMHAMUYECKOMY
BO3JAEUCTBHIO KAK BO3MOKHbIN KPUTEPUU
OKHCJ/IMTEJIbHOI'O CTPECCA

Koucrantnn Baagumuposuu JIASHEB

Benopycckast MeMITMHCKAst aKaIeMUsT OCIEUIIIIOMHOTO 0OpasoBaHus, I. MUHCK

220013, yu. I1.bpoBku, 3/3, Benapycs;

E-mail: kvlaznev@mail.ru

WcenenoBan BO3MOKHOCTE TpUMeHEHUs (hOTOIMHAMUYECKOTO BO3JIEHC-

tBust (D/IB) ¢ MeMOpaHOTPOIHBIM (HOTOCEHCUOMIU3ATOPOM MEPOLMAHMHOM-540
(MI1540) kak TeCTOBOTO OKMCJIUTENHHOTO BO3/IEHCTBUS JIJist OlleHKH 3 (heKTUBHOC-
M anTrHoKcuaanTHoi samutel (AO3) mrasmaTnyeckoin membpanst (IIM) kreTok
kposu: Hetitpoduaos (HD) u sputporuros (). Meroms orenku AO3 KIeTOK
kposu 1o ux orsery Ha M/IB mpescraBistioT nHTEPEC KAaK BO3MOXKHAST TIPOCTAST U
TpebyoIas MUHUMAIbHOTO KOJIMYeCTBa OMOJOTMYECKOr0 MaTeprala albTepHaTHBa
HIMPOKO IPUMEHSAEMBIM METO/IaM OIIEHKM aHTUOKCUIAHTHOW aKTUBHOCTH I1JIa3Mbl
KPOBHU B JINArHOCTUKE cOCTOsSTHUS okucauTterbroro crpecca (OC). YeroitunBocTh
9 k O/IB onenmBanu 1o Bpemern 50 % HoTOANHAMIYECKN HHIYTIHPOBAHHOTO Te-
mousinza (DJIUT), yeroitunsocts HD — 10 mipotieHTy Jinsnca (haromuTupyoInx
aposkku HD, ogsepruytoix MJIB. Urobbr 10Ka3aTh, 4TO JAaHHBIE TOKA3ATENHN OT-
paxkaioT ahexruHOoCcTh AO3 [IM, aHTHOKCHAAHTHBIN CTATYC KJAETOK MOAUMDUIIH-
posasu niepen /1B myrem unkybarmu 1 u B cpene, comepskaneit 10° M a-roko-
dbepoaa (a-TD). TIpu srom nporent jusuca HO u ckopocts OIUT nocroBepHo
(p<0,1 1 p<0,05, COOTBETCTBEHHO) CHIKAIIICE — T.€. 9TH MOKA3ATEIN XapPAKTEPU3Y-
10T 110 Kpaitteit mepe a-Td-3aBucumbie crctembl AO3. CpaBHeHHe 110 TaHHBIM T10-
KazaressiMm HeGOobINX (IIUIOTHBIX) TPYIII JIOAEH U JKUBOTHBIX — KOHTPOJbHBIX U
XapaKTepu3YIONIXCS MOBBINIEHHON BepoaTHOCTBI0 OC (TarmeHTs! ¢ IbIXaTeTbHON
HE/IOCTATOYHOCTBIO, KPBICHI 110CJIe N3HYPSIONIEro TJIaBaHUs, KPBICHI ¢ WH(papKTOM
MHOKap/ia) — He BBISBUJIO JOCTOBEPHBIX PA3JINYMl MeK/Ly rpyrnamMu. B To xe Bpems
oOHapy KeHbI CTaOUIbHbIE PA3JIMYUS MEXK/Y WHANBUIAMMY, IIPHYEM B IPYIITIAX PUCKA
OC nucniepcust Bbilie, 4yeM B KOHTPOsibHbIX. OOHapy:keHa koppesiust (koaddu-
iuent 0,76—-0,86) mexay nokazatesnsimu OJINUT u smsuca darorurupyiomux HO
nocsie D/IB. D10 1103BOJIAET UCIIOIB30BATh OAUH, HoJiee 0ObEKTUBHBII TIOKA3aTE b
u3 1Byx (Bpemst 50 % DJIUT) npu pazpaboTke HOTOANHAMUYECKOTO METO/A OIIEHKH
AO3 IIM kierok kposu. Pabora BbinosiHena 1pu noauepxke Bemopycckoro Pec-
ny6imkaHckoro hoHga hyHAaMEHTATbHBIX ucciieaoBanuii (rpant B06M-222).
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HEAPOTPO®UYECKAS MOIYJIAIUA ®OTOJIMHAMUYECKOT'O
MMOBPEKAEHUA HEMPOHOB U ITIMAJIBHBIX KJIETOK

Anppeit JOBAHOB, Anaroamii V3JIEHCKUI

1Osxnwr1it hepepanpubiii yauBepcutet, PoctoB-na-/lomy, 344090, Poccus;
E-mail: auzd@yandex.ru; Tesi/Dakc: 8632-433577

Kak noxazano panee, MeXaHOPEIEIITOPHbIE HEHPOHBI paKa 3alUIAIOT caTe-
JIMTHBIE TIMAJIbHBIE KJIETKHU OT hoTouHyIpoBanHoro arnontoza (Kolosov, Lobanoy,
2006). Bo3aMo:KHO, X 3aITUTHOE JIeiiCTBIE 00YCIOBJIEHO BhIJIEJEHNEM HelpoTpodu-
yeckux (hakropo (HTD), uHUIIUUPYIONNX B IVINATBHBIX KJIETKAX MPOTUBOATION-
Toamuble poriecchl. Mbl u3yunian siausitue psiza HT®D (NGF, BDNF, GDNE CNTF),
a Takke anugepmanabioro dakrtopa pocta EGF na BbrkrBaeMocTb HEHPOHOB U TJIN-
AJBHBIX KJIETOK, MoABepruyThiX horoaunamudeckomy (D) Bosaeiictuio Moto-
cerca (107 M). Mcrounukom cBeta ciay:kui quoanbiii nazep (670 um, 0,4 Bt/cm?).
[l Bu3yasnusanuu sep KUBbIX, HEKPOTUYECKHUX M allOIITO3HBIX KJIETOK TIperapar
dayopoxpomuposaiu Hoechst 33342 u woaumom nponuaus. 30-munyrHoe D/]
BO3/ICHICTBUE BBI3BIBAJIIO TOPMOKEHUE U IpeKpallleHre HeHPOHHONH aKTUBHOCTH, a
uepe3 8 yacoB HABJIIOAIOCH IOCTOBEPHOE MOBbILIEHUE YPOBHsI HEKPO3a HEPOHOB,
a Tak)ke HeKpo3a U allonTosa IJMu (B 9TUX HEWPOHAX allonTo3 He HAOJII0IasICs).
NGF (100 ur/mn) 1 GDNF (10 ur/mun) npenorspamianu O/l-unpaynuposBantoe mo-
BBIIIIEHHUE YPOBHS allONTO3a TJIMAJIbHBIX KJIETOK, HO HE BJIMAJIN HA UMITYJIbCHYIO aK-
TUBHOCTH 1 HeKpo3 HellpoHoB. NGF takske cumzkan Hekpos rauu. BDNG (1 ur/mo),
CNTG (50 ur/m) u EGF (100 ur/mor) He Bausian Ha nekpo3 u arnonto3 MPH u T'K
B temuote uiu 1nipu DJI Bozzeiicteun. Ho, B orsmune ot apyrux HT®, CNTF jo-
CTOBEPHO 3aMe st OTOMHAKTUBAINIO HelipoHoB. Bepostho, HT®, ananornunbie
HellpoTpodUHAM MIIEKOITUTAIONINX, YYACTBYIOT B HEHPOTINATIHLHBIX B3AUMO/IEHCTBI-
SIX B PEIIENITOPE PACTSIKEHUsT PEYHOro paka, mojasepraoiiemycs D/I moBpesxpeHuio.
Bosmoskno, MPH soigensger HT®, ananoruunbie NGF u GDNEF, a rimmanbabie Kiier-
KU, HO He HEHlPOHBI, UMEIOT PELENITOPBI, CIIOCOOHBIE PACTIO3HATD 3TU HEHPOTPODUHDI
u 3amuTuTh 3TN Kaetkn or MJI-unmaynmposannoii cMept. OTCYTCTBUE BIIMSTHIIS
BDNE CNTF u EGF na MPH u rimasbibie KJIETKH PEYHOTO paka B KOHIIEHTPa-
1USIX, JEUCTBYIOMIUX HA HEMPOHBI MJEKOMUTAOIINX, TOBOPUT 06 OTCYTCTBUU WUJIK
MeHbIIIell YyBCTBUTEJILHOCTH UX PEIENITOPOB.

Pabora moggepxana rpantamu PODU 05-04-48440 u 08-04-01322.
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BJIUAHUE ITTYTATUOHA HA ®OTOCEHCUBUIN3UPYEMbBIE
AJIK-UHAYIIMPOBAHHBIMU IIOPOUPHUHAMMU ITOBPEK/IEHNA
IJTASMATUYECKUX MEMBPAH JINM®OU/IHBIX KJIETOK

Exnena TJOBAHOK, Haramisa ITVKAHOBA, Hpuna BACUJIEBUY

THY “Uncruryr 6uodusuka u kierounoil uwxkenepun HAH Benapyen”, Akagemuuec-
xast 27, Munck, 220072, Beapycs;
E-mail: shukanova@biobel.bas-net.by; FAX: +375-17-284-23-59

IIpu paspaborke MeroaoB doroaunamudeckoii tepamuu (DJT) Gosbinyio
AKTYQJIBHOCTD IIPUOOPETAET M3yuyeHNe MeXaHUu3MOB (DYHKI[MOHUPOBAHUSI aHTHUOK-
CUJIAHTHBIX CUCTEM KJIETOK B YCJIOBUAX (GOTOCEHCHUOUINZUPYEMOTO SH/IOTEHHBIMU
xpomodopamu BozzelicTBust. [Ipu aTOM BaskHOe 3HaUeHUe B MOBBINIEHNN a(deK-
tusroctu DJIT MoskeT uMeTh pasimuue B GajaHce YPOBHSI BOCCTAHOBJIEHHOTO TUIY-
tatrHa (GSH) B 310pOBbIX U 1ATOJIOrMYECKN N3MEHEHHDIX KIETKaX.

Ileabto Hacrosimiell pabOThl SBUJIOCH UCCIIEAOBAHUE BJIUSHUS 9K30TEHHOTO
GSH Ha dorocencubuiusupyemble SHIAOTEHHBIMU HOPOUPUHAME HOBPEKICHUS
[Ia3MaTHYeCKHX MeMOpaH TUMOLUTOB U JiuMbobiaacThbix kierok Molt 4/8. Ha-
KOTUIeHNEe TTOPMUPIUHOBBIX MUTMEHTOB B KJIETKAX UHAYIIHPOBAIN 5-aMUHOIEBYJIH-
noBoit kucsioroit (0,8 MM) B teuenue 0,5—4 u. CocTosiHue MeMOPaH OLEHUBAJIM 110
HMHTEHCHBHOCTH (hJIyOPECIIEHIINN B KJIETOYHBIX CYCIIEH3MSIX MeMOPaHOTPOITHOTO
sonza (0,2 MkM) mepormanuna 540 (M 540), kotopsiii o61azaer ampuduIbHbI-
MU CBOICTBAMU, BCTPAUBAETCS B JKUAKOKPUCTAIINYECKUE OOJIACTHU JIUIUIOB U TIPH
OIpe/IeJIEHHBIX YCJIOBUAX PErMCTPUPYET HadaslbHbIe CTIMK arlolTo3a. YCTaHOBJIe-
HO, 4TO [IPX OJMHAKOBOM YPOBHE OP(MUPUHOB, MeMOPaHbl TUM(OOIACTHBIX KJIETOK
6oJiee ycToitunBbl K (HOTONOBpPEsKAeHUSAM. [laske TP yBEJIUYEHUN COAEPKAHUS B
Hux nportonopdupuna B 3 pasa, HOTOMHLYIIHPYEMble U3MEHEHNs MHTEHCUBHOCTH
dayopectientmn M1t 540 octaiotest B 2,3 pasa MeHbIIle, 4eM B THMOTIMTaX. BBemere
B KJieTouHble cycnensuu 3a 10—60 MuH nepej ocBelieHneM riayTaTHoHa B GU3nosio-
rudecknx KourerTparusx (0,5 MM) pasHOHAITPABIEHHO BJIMSIET HA COCTOSIHUE MEM-
GpaH ucceyeMbIX Oy kiaetok. B Tumonntax GSH cHuskaer perucrpupye-
Mbie M1t 540 dororoBpeskaenus miasmarnyeckux MmeMopatax, B kiaerkax Molt 4/8
Haobopot ycusmaet ux B 1,2 pasa. [TosrydeHmbie pe3yJbraTbl XOPOIIO COTIACYIOTCST
C yBEJIMYEHNWEM B NPUCYTCTBUU TJIYTATHOHA JKU3HECTIOCOOHOCTH TUMOIMTOB U €€
cHKeHun B KieTkax Molt 4/8 npu dboToceHCHOUIM3UPYEMOM SHIOTEHHBIMU T10P-
bupuHamMu Bo3necTBUN.
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GOOTOCEHCUBUJIN3NPOBAHHBIE METUJIEHOBDBIM I'OJIY BbIM
MO O®UKAIINN BIOMAKPOMOJIEKYJI HEKOTOPBIX KJIETOK
KPOBH U ACITUTHOI KAPITUHOMBI 9PJINXA B YCJIOBUAX
PA3/INYHOTO MUKPOOKPY KEHUA

I0msa JIBICEHKO, Banepuiit APTIOXOB, Bepa BUPIOTHUHA,
Tarbaua IIBBIPEBA

Boponesxckuii rocyapcTBeHHbIi yHIBepcuTeT, Boponex, 394006, Poccus;
E-mail: bf349@bio.vsu.ru; Fax: +7-4732-20-83-08

Jlns pa3paGoTKU CIIOCOOOB TOHKOM PETYJISAIUU TIPOIECCOB, MPOTEKAIINX B
HEOIJIACTUYECKUX 0OPa30BaHUAX B X0/€ (DOTOAUHAMUYECKOTO BO3/EHCTBIS, HEOO-
XO/IMMO BBISICHUTD HAIIPABJICHUS MOIUMUKAIIMK OTAEIBHBIX KOMIIOHEHTOB OILyXO-
JIEBBIX KJIETOK U X MUKPOOKPY/KEHUsI B YCJIOBUSIX BapbUPOBAHUS KOHIEHTPAIIUU
9K30I€HHOT0 CeHCHOUIM3aTopa 1 J03bl 00JyueHus. B ¢BsA3U ¢ 9TUM 1ieJIblo HACTO-
sneil paboThbl ABUIACH JIETATIN3AIMS MEXaHU3MOB BO3/JCHCTBUSA TUAZMHOBOTO Kpa-
cutessi — MeTuseHoBoro roay6oro (MI) — Ha HekoTOpble (DUBUKO-XUMUYECKUE
cBoiicTBa 6eKOB — (PePMEHTOB HPUTPOIUTOB KPOBU MbIIei (caMIibl ayTOPeAHbIX
crokoB SHK u NMRS), a Taxske K1eTOK 11 aCIIUTHOHN KUAKOCTU KAPIIMTHOMBI JPJIIXa
(AKD) B nporiecce ob6ryueHuns ykasaHHbIX 00pasiioB cserom ammapata “YJIOKC”
(665 HMm). BbisiBiieHO uHTHOMPYOIIEe IeHCTBIE KPACUTEIS II0 OTHOLUIEHUIO K YPOBHIO
KaTaJIUTUYECKON aKTUBHOCTH JIAKTAT/IETHPOTeHa3bl 1 IJ1I0K030-6-hocdaraernapo-
TeHa3bl JIN3aTa KJAETOK U aciuTHO kuakoctr AKD mocse 06rydennst paccMaTnBa-
eMbIX cucteM KpacHbiM cBeToM B ipucytcTBun MT (106—10 mosnb/1), conpoBox-
Jaioleecs: M3MEHEeHUeM M309H3UMHOTO CIIEKTPa GENKOB U 3JIeKTPOMOPeTHIECKOil
TIO/IBIDKHOCTH €TO OTAeNbHBIX (hpaknuil. Vccrenosanne ypoBHs dhepMeHTaTUBHOI
aktusnoctu acnaprat (AcAT) u anannnamunorpancdepasnt (ATAT) aputporuton
KPOBH MblIlel 1ocsie 00mydernst KpacHbiM cBeToM (6 [x/cM?) cyclieHsnn KIeToK 1
WX JTU3aTa TO3BOJINIIO YCTAHOBUTD, UTO (hOTOMOAMGbUKAIIST 00Pa3IoB B OTCYTCTBHUE
MT criocob6eTByeT pasHOHANPABAEHHBIM M3MEHEHUSIM KaTaTUTUYECKON aKTUBHOCTH
aHamM3upyembix Oesikos: nnaktuBaiun AcAT u aktusaunu AnAT. [lo6asienue npu
00IYUEHNH B UCCIEAYEMYIO CHCTEMY KPACUTEJIST COTTPOBOYKIAAETCST YBETNUEHUEM aK-
TUBHOCTU (PEPMEHTOB 110 CPABHEHUIO C TAKOBOU HATUBHBIX 06pasioB. [losyueHHble
PE3YIILTAThI CBUJIETENBCTBYIOT O CIOCOOHOCTH METUJIEHOBOTO TOJIYGOTO OKa3bIBaTh
MOJIyJIUpYIolIiee JIeiicTBUe Ha aKTUBHOCTh HEKOTOPBIX KJIIOUEBBIX (DEPMEHTOB KJle-
TOYHOTO MeTab0JIM3Ma B YCJIOBUSIX OOJIyUeH s, YTO MOKET ObITh UCHOJIb30BAHO TIPH
pa3paboTKe METOJI0B HAIIPABJIEHHOI PEryJISIIIU POIECCOB, MIPOTEKAIONIHNX B XO/€E
(oroTeparu HEKOTOPHIX 3a00I€BAHUIL.
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®OTOCEHCUBWIN3UPOBAHHOE NOBPEK/IEHUE MOHHBIX
KAHAJIOB TPAMUIINANHA A B BUCJTOMHOU JIMITN/THOU
MEMBPAHE B ITPUCYTCTBHU KATNOHHbIX
METAJUIO®TAJIOIIMAHUHOB: POJIb CBAA3bIBAHU S
DOOTOCEHCUBUNJIN3ATOPA C MEMBPAHOU

Amuna ITAITKOBCKAS!, Exena KOTOBA!, Baaaumup MA3JINLLLE,
I0puit AHTOHEHKO!

'HUN Dusuko-xumudeckoit buosorun um. A.H. Benosepckoro

MTI'Y um. M.B. Jlomonocosa, Mocksa

E-mail: PashkovskaiaAA@yandex.ru; Fax: +74959393181

2VIBaHOBCKMI rOCY/IAPCTBEHHbIA XUMHKO-TEXHOJIOTHYECKUI yHIBEpcuTeT, VIBaHOBO

[TosoKkUTETbHO 3apsiKeHHbIe (OTOCCHCUOUIN3ATOPBI SABJSIOTCS Hanboiee ad-

(bexTUBHBIME (HOTOANHAMIUECKUME areHTAMH, BBI3BIBAIOITIMU (DOTOMHAKTUBAIIUIO
KaK TPaMIIOJIOKUTENbHBIX, TAK U IPAMOTPUIIATEbHBIX OakTepuil. [Ipeanonaraercs,
YTO NMPUYUHON 3TOTO SABJSAETCS JEKTPOCTATUYECKOE B3aMMO/ICHCTBHE KaTHOHHBIX
(hOTOCEHCUOUINZATOPOB € OTPUIATENBHO 3aPSsKEHHOI OBEPXHOCTBIO KJIETOUHO
o6osouku Gakrepuii. Panee st oneHku ahdexTuBHOCTH (HOTOCEHCUOMIM3ATOPOB
B Halleil 1abopatopun GbL1 pazpaboTan METOJI perucTparuu hoTOMOBPEKIACHUS Ka-
Ha/1006pa3yoIero MenTuaa rpaMUIHA A, OCHOBaHHbBII Ha M3MEPEHUN [ajleHUsT
UH/IYIIUPOBAHHOIO IPAMUI[UIMHOM TOKA YePe3 MOJEIbHYI0 OUCIONHYIO JIUIUAHYIO
memOpany (BJIM) B oTBeT Ha OcBelleHre BUAUMbBIM CBETOM B IIPUCYTCTBUU (HOTO-
ceHcubunuzaropa. B Hactosieil paGoTe ¢ IIOMOIIbIO 3TOr0 MeTo/1a ObLIO TPOBEAEHO
CpaBHUTENIbHOE U3ydeHue (HhOTOCEHCUOMIM3UPYIOLIell aKTUBHOCTU TeTpa(TpubyTuIL
aMMOHUITMeTIT ) ruIpoKen-dranonnannna amomunus (AIPcN, ), meturenosoro cu-
HETO U TeTpacyIb(hupOBaHHBIX (DTATOIMAHUHOB ATIOMUHUS, IINHKA 1 HUKEJIS, NMe-
OIIUX, COOTBETCTBEHHO, YETBIPE MOJIOKUTEJIBHBIX, OJ[UH MOJOKUTEIbHBIN U YeTbIpe
OTpHIATebHBIX 3apsiia. Ha orpuratensro sapsskennoii membpare AIPcN, o6mma-
naj1 HanGosblIeil (POTOAMHAMITYECKOI aKTMBHOCTBIO 110 CPABHEHUIO € OCTAIbHBIMHE
(hoToCEHCUOMIN3ATOPAMM, YTO COTJIACYETCS C JAHHBIMU 110 3JIeKTPOhOPETUYECKOI
IOZ[BIKHOCTH JIMIIOCOM, T7ie 1oKazaHo, 4To AIPeN, naubosee abdexrnusno us usy-
YEHHOTO Psifia (POTOCEHCUONIU3ATOPOB CBA3BIBAETCS C JIMIIOCOMaMU, 00pa3oBaH-
HbiMU u3 emecu JunuaoB E. coli. CpaBaenue apdekTuBHOCTU (GOTOMMHAMUYECKOTO
JeiicTBUS U3ydeHHbIX GOTOCCHCUOUIN3ATOPOB HA HOHHbIE KAHAJIBI IPAMUIIUANHA B
HeNUTpaTbHON M OTPHUIATeNbHO 3apsiKkeHHONW BJIM BBIABUIIO CyIIeCTBEHHYIO POJb
BJIEKTPOCTATUYECKUX (DAKTOPOB BO B3AUMO/IEHCTBIM 3apsiKeHHbIX (hoToCceHCubuIu-
3aTOPOB ¢ MEMOPAHOIA.
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OOTOCEHCUBNIN3UPYEMOE IOPONPMTHAMN
IOAABJIEHUE TIPOPACTAHUSA I'PUBHBIX CIIOP

Cepreii INMHYYK, Anexcanap BOPOBEN

THY “Uncruryt 6uodusnka u kiaerounoil niskenepun HAH Benapycn”,
Axaznemuueckast 27, Munck, 220072, Benapycnb
E-mail: shukanova@biobel.bas-net.by; FAX: +375-17-284-23-59

Croco6HOCTh MUKOTIATOTEHOB CeMbCKOXO3ANCTBEHHBIX KYJBTYDP K ObICTPOIL
ajlanTayy K IefiCTBUIO TPOTPABUTEIIEN C TTOSIBJIEHUEM YCTOWYMBBIX K (hYHTHITUIAM
[ITAMMOB OCTPO CTaBUT 3a/ady IIOUCKA HOBBIX 3(h(HEKTUBHBIX TIOAX0A0B B GOPb-
6e ¢ nmarosornyeckoil Mukodaopoii cemsin. OHUM U3 TIEPCHEKTUBHBIX TIOXO/I0B
SIBJISIETCSI  MCIIOJIb30BaHue (hOTOMMHAMUYECKOTO BO3ENUCTBUS IS TOJABJIEHUS
npopacranust rpubHbIX criop. Hamu uzyueno Biusinue (poToceHCUOGUIN3UPYEMOro
ruzpodobubM mporonopduputom IX (ITIT) 1 UMEIoNIM MOJ0KUTENBHO 3apsKeH-
upre Tpymmst 5,10,15,20-me30-TeTpa(4-N-metmrmupuant ) mopdunom (TMIIIT) Bos-
nelicTBYsE Ha ipopactanuue crop Fusarium culmorum B nurateabHOU cpee.

Cropsl Tpu6oB F. culmorum Bbiiesisiiii U3 NOPasKEHHBIX 36PHOBOK SIPOBOTO
stamens. [lepen ocBerennem criopsl ruzpatuposatu (510° ciop/mi) B 0,05 M mHa-
tpuii-hocharHom Oydepe (pH 7,4) B Teuerue 2 yacoB u unky6uposamu 30 MUH B
npucytcersun 410 M nopdupunos. CycrieH3nuu crop oCBeIagIu CBETOM CJIai/-11po-
ekropa B go3e 70—200 x/[/M> IpU MHTEHCUBHOCTH CBETOBOTO motoka 150 Br/m2.
Jlyist TpopacTanust KOHUIUY TIEPEBOIIIIN B cpery Yareka u BbiiepskuBasu mpu 25°C
B Teuenne 20 yacos. [Ipopacranne KoHUANN XapaKTepU30BaIMU TIPOIEHTOM CIIOP,
UMEIOIINX POCTOBBIE TPYOKM.

BoiiepskuBanue HeocBelleHHbIX KOHUNN B cpejie Yareka B reuenvie 20 yacos
IPUBOJUT K HOSIBJIEHUIO POCTOBBIX TPYOOK y ~80% criop. B cycriensusix criop, ocse-
meHHbX B 03e 200 k/Ix/M? B mpucytersun 111, KOJMIECTBO MTPOPOCIINX KOHWTHI
cocrasJsiet 52 %, a ocenieHHbIX B 03e 70 k/[>x/M? B ipucyterBun TMITIT — sumb
4 %. Ocselenue cycrensuii crnop 6e3 nopOUPUHOB, a TakKe caMu TTIOPHUPUHBL B
KCIIOJIb3YEMBIX KOHIIEHTPAIIMSIX HEe OKa3bIBAIOT 3aMETHOTO BIIMSIHUS HA TIPOPACTaHIe
kouuzuit. Takum 06pazom, ocBelieHue cycrensuii crop F. culmorum B npucyrersuu
nophUpPUHOB MOJABJSET UX IIPOPACTaHue B IUTATEJNbHON cpejie. YCTAaHOBJIEHO, YTO
uMeronii mooxkurebHbIi 3apsg TMIIIT Gosee addexTnBHBIN GoToCceHCHON-
JIM3aTOP MHAKTUBAUUYM KoHuauil F. culmorum no cpasuenuio ¢ ruapodobubivm T11T
BCJIEJICTBHE €T0 MOBBIIIEHHOTO CBA3BIBAHUS CO CIIOPAMH.
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C4.13

YPOBEHbDb 9KCIIPECCHUU CD8 PEIIEITOPOB HA IIOBEPXHOCTU
T-IMMOONNTOB KPOBU YEJIOBEKA, MHAYIIMPOBAHHOU
YO-NU3JTYYEHUEM

O.B. IIYVTUHIIEBA, B.I. APTIOXOB, B.A. BTJOBHMHA,
N.A. KOJITAKOB

T'OY BIIO «Bopouesxckuii rocyapctBenubiii yausepcuters, 394006, Boponesx, Poccus;
E-mail: avg@main.vsu.ru; FAX: +7-4732-208-308

U3sBecTHo, uTo YD-CBET OKa3bIBaeT CTUMYJIHMPYIOIIee JelicTBre Ha GYHKIN-
OHAJIbHYIO aKTUBHOCTh UMMYHOKOMIIETEHTHBIX KJETOK. PaHee Hamu ObLIO ycTa-
HOBJIEHO, 4TO oA jelictBueM YMD-usaydeHusi MPOUCXOIUT MOBBIIIEHIE YPOBHI
skcnpeccun CD4 mapkepos Ha MemOpanax cybnonyasauun T-xeanepos. Onpese-
JIEHHBIII MHTEPeC MpeICTaBIsieT n3ydenue Bansiius YD-cBeTa Ha IUTOTOKCHYECKIe
T-mmdonuThl, B 4aCTHOCTH, Ha KCIIPECCUIO MX OCHOBHBIX MapkepoB — CD8 perer-
TOpoB. /laHHble PerenTopb! ABJIAIOTCS OJAHUMHU U3 OCHOBHBIX KOPEIENTOPHBIX MO-
nexyn T-krerounoro perenitopa (TCR), onpeznensior cnennduky pacro3HaBaHNs
anturena T-kustepamu 1 nossimaioT cpoactso TCR k kommuiekcy MHC kiacca
[-anTurennstit nenTug npy B3auMopeHcTBUM T-MMMOIMTOB U AHTUTEHIIPE3CHTH -
PYIOIIUX KJIETOK.

JIumMbOIUTD BBIZIEISIIN U3 TENAPUHU3UPOBAHHON KPOBHU 15 I0HOPOB METOIOM
ce/lMMeHTAINK Ha TpajiuenTe miaoTHocTu dhukosi-yporpaduna (1,077 v/cm?) u pas-
nensim wa T- u B- cybmomnyssian o metoxy Terasaki. O6uyuenne cycnensuii T-
KJIETOK [TPOBOJIUJIM CBETOM PTYTHO-KBap1ieBoii tamnbl [[PT-400 yepes cetoduisrp
YDOC-1 ¢ nosocoit mporyckanusi 240—-390 um B nosax 151, 453, 906, 1359 [Ix /Mm%
Yposens axcnpeccun CD8 aHTHTEHOB OTIpeIesIIi METOOM TBeP10(ha3HOTO NMMY-
HOo(epMeHTHOTrO aHasn3a. Pe3ysbraThl 9KCIIEPUMEHTOB PErMCTPUPOBAIN CHEKTPO-
doromerprueckn wa MDA-ananmsatope “Yuuruian” npu JJiHe BOJHBI 450 HM 1
BBIPAKAJIN B IMHUIIAX ONTUIECKON TIIIOTHOCTH (OTH. e]T).

VYposenb sxcipeccuu CD8 MapkepoB Ha IIOBEPXHOCTH MeMOpPaH HATUBHBIX
T-kmerox B cpennem coctaBui 0,202+0,011 otr. en. Bwuio BeIsiBIEHO, YTO BCe HC-
mosb3yembie Hamu 10361 YD-cBera (151-1359 [I)k/M?) TIPUBOAAT K YBETMIEHHUTO
yposast UDA-curnana ot 23 110 56 % 110 cpaBHEHUIO ¢ KOHTpoJieM. TakuM 06pazom,
Y®-cger (151-1359 [I:x/M?) okasbiBaeT MMMYHOCTHUMYJIHMPYIOIiee JefCcTBre Ha
CD8" T-numouutsr, 4To Oyaer croco6CTBOBATh YCUIEHUIO UX IIUTOTOKCHYECKOTO
WM CynpeccopHOro a(eKToB, YTO BasKHO YUUTBIBATD IIPH UMMYKOPPErupyoiei
Teparum.
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C4.14

MMPOTHUBOAINIOINITO3HOE JIEMICTBUE INTYTAMATA
PN ®OTOJJMHAMMNYECKOM ITOBPEK/IEHUU
IVINAJIbHBIX KJIETOK

Haranss POMAHEHKO, Anarouuii Y3JIEHCKUI

[OsxnbIil henepanbhblii yauBepcntet, Pocros-Ha-/{ony, 344090, Poccust
E-mail: auzd@yandex.ru; Tesi/Dakc: 8632-433577

MesKKIIeTOUHbIE B3aUMOCHCTBHS PEryJIUpyIoT COCTOSIHUE U BbIKHBAEMOCTD
KJIETOK IPU TOBPEXKAAIOIINX BO3/CHCTBUAX. B TKAHAX OHM peann3yloTcs IyTeM
A/IFe3MOHHBIX KOHTAKTOB KJIETOK M 0OMEHA CUIHAJbHBIMU MOJIEKYJAMU, KOTOPBIE
PACIIO3HAIOTCS COOTBETCTBYIOMMMU PELENTOPAaMU U MHUIIMUPYIOT BHYTPUKJIETOY-
HbIE CUTHAJIbHbIE KacKa/bl. MOJIeKYJISIPHBIMU CUTHAJIAMU B HEPBHOI TKaHM CJIy»KaT
Heitporpoduueckue hakTopsl U HelipoMenaTopbl. Mbl n3yvaan BO3MOKHOE ydac-
THe HellpoMmenuaTopa riayraMmara B HEHPOTJMAIbHBIX B3aUMOJIEHCTBUSAX B pellel-
TOpE PaCTSKEHMS PaKa, MOJBEPrHyTOM (GOTOAMHAMUYECKOMY BO3/IEHCTBUIO. JTOT
MOJIETTBHBIN 0OBEKT COCTOUT BCETO M3 IBYX HEHPOHOB, OKPYKEHHBIX TIHATLHBIMU
kaerkamu (I'K). Vx aronros BeisiBisiiu ¢ nomouisio diryopoxpoma Hoechst 33342,
a HeKpo3 — mporuanyM-uoauaa. DoroceHcnGUIM3aTOPOM CITyKII amoModTaIo-
nuanne DoroceHe, a UCTOYHUKOM cBeTa — AnoAHbIN masep (670 uwm, 0.4 Br/cm?).
DoTtoauHAMITYECKOE BO3/EHCTBIE BBI3BIBAIO NMHAKTUBAIIIO HEWPOHOB, UX HEKPO3, &
takske Hekpo3 u aronto3 ['K. Timyramar (10 MmcM), ero aronuct NMDA (1 MM), un-
ru6utop NMDA-penenropa MK-801 (5 MxM), urruéurop meraborpontbix NMDA
perentopoB AP-3 (10 mxM) n N-anernnacnaprarriaytamat (NAAG, 10 mxM) He
BJIMSJIN HA HEHPOHHYIO aKTUBHOCTH B TEMHOTE B TeueHue IpuMepHo 3 yacos. Bee
onn, kpome NAAG, He Biusiin Ha (GOTOMH/YIIUPOBAHHYIO UMITYJIBCHYIO PEAKIINIO U
Hekpos Heitiponos u I'K. OxHaxo, riyramar CHUKaI ypoBeHb (JOTOUHIYITUPOBAHHO-
ro amonto3a rauu. NAAG, KOTOPBIN B MEKKJIETOUHON JKMIKOCTHU TUPOTIUIYETCS C
BBICBOOOKIEHUEM TIyTaMaTa, Takke cHmkar armontos I'K. B meiicTBun rorytamata
He yuactBoBasiu NMDA perenitops, T.x. Hu cam NMDA, su ero uaru6urop MK-
801 me BiusIM Ha POTOMHIYIIMPOBAHHBIN armonTo3 rianu. Heoknmpanio, WHrubu-
poBaHue MeTabOTPOIIHBIX PEIENTOPOB IJyTaMaTa He YCUJIUBAJIO, a TOXKE MPeao-
TBPAIIAJIO arnonTo3 riuu. TakuM 00pa3oM, Ty TaMaT, BbIIEJISIOIIIICS U3 HEIPOHOB,
MOXKET CJIY’KUTD IIOCPEAHNKOM B HEHPOIJIMAIbHBIX B3aUMO/IEHCTBUAX U OKAa3bIBaTh
MIPOTUBOAMOINITO3HOE JICHCTBUE HA BBIKIMBAEMOCTH (DOTOTTOBPEKICHHBIX TIHATbHBIX
KJIeTok. B peasmsanuu ero 1efcTBYS, BEPOSITHO, YUACTBYIOT PELEIITOPDI, OTJINYHbIE
or NMDA njin MeraboTpOIIHBIX PELENTOPOB.

Pabora moggepxana rpantamu PODU 05-04-48440 u 08-04-01322.
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C4.15

AUHAMUMKA VJIBTPACTPYKTYPHbIX WU3MEHEHUIA
B MEXAHOPEIEIITOPHOM HEUPOHE PAKA, BBI3BAHHBIX
OOTOAUHAMUNYECKUM BO31EUCTBUEM

Ipuropuit ®EJIOPEHKO!2, Anarosmii Y3JIEHCKUIA!

'TOsxnbIil henepanbhblii yHuBepentet, Poctos-Ha-/lony, 344090, Poccus

E-mail: auzd@yandex.ru; Tes/®Daxc: 8632-433577

2IOsubiit HayuHblil enTp PAH, Pocros-na-/lony, Poccust

DoroarHaMuyecKoe BO3IEHCTBHE WHTEHCUBHO IIPOU3BOIMT CUHTJIETHBIN
KHUCJIOPOJL U JIpyTHe aKTUBHBbIE (hOPMBI KHCJI0PO/IA, BBI3BIBAIOIINE OKUCJINTEIbHBII
cTpecc 1 cMepTb KJieTokK. /71 nsyyenns Mexanusma (poToinHaMueCKOro OBPesK/ie-
HWS HEPBHBIX KJIETOK, MBI HCCIIEIOBAJI AMHAMUKY YJIBTPACTPYKTYPHBIX I3MEHEHU
B M30JIMPOBAHHBIX MEXAHOPEIENTOPHBIX HEMPOHAX PaKa, CeHCHOUIM3UPOBAHHDIX
cyabhupoBanubiM amomodranonannioM MoToceHcoM 1 0OIYUEHHBIX TUOHBIM
mazepom (670 um, 0.4 Bt/cm?). 5-MUHYTHOE BO3/EHCTBUE BBHI3LIBAIO HAYAILHBIC
U3MEeHeHHs] UMITYJIbCHON aKTUBHOCTU HeHPOHOB. IIpu 5TOM TOJIBKO B OTAEIBHBIX
MUTOXOH/IPUSAX HAOIIONANOCH OBPEKIEHHE MeMOPAH U JIOKATLHOE TIPOCBETICHIEe
Matpukca. K KoMmeHcaTOpHBIM M3MEHEHUSM MOKHO OTHECTH HEKOTOPYIO JIeKOH-
JIEHCAIIMIO SIJIEPHOTO XPOMATHHA, Y/JIMHEHNE U arperalio MUTOXOHAPUi, (hopMu-
poBanue JM30cOM U HogBienue ayrodarocom. bosee pmurensbuoe, 30-munyTHoe
(dhoToamHaMITIeCKOE BO3IEHCTBIE BBI3BIBAJIO TOPMOKEHIE U HEOOPATUMOE TTPEKpa-
1I[eHre UMITYJIbCHOI aKTUBHOCTU HEeMPOHA, pa3pylieHue amnmnaparta [oabkn 1 MHO-
I'HX, HO HE BCEX MUTOXOHJIPUI, NCYE3HOBEHUE MOJNCOM, YYACTBYIOIINX B CHHTE3€
GeJiKa, U IJIMKOTEeHOBBIX IPaHYyJI, CIIY KAIUX MCTOYHUKAMU 9HEPTHU, HAOyXaHue IKC-
TEPH 9H/I0IJIA3MATHYECKOTO PETUKYJIYMa, TOSBJICHNE MHOTOYMCICHHBIX JIN30COM U
aytodarocoM. MHTepecHo, 4To B MHOT/[A Pa3pyIlalach TOJAbKO YaCTh MUTOXOH/IPUH,
a Jpyras MOJOBMHA MMeJa HOPMaJIbHYIO CTPYKTYpY 0e3 IPU3HAKOB HaOyXaHUSI.
Yepes 1 yac mocsie Bo3aelcTBUS HAOMIOIAIACh KADTUHA, XapaKTepHast JIJIsl HEKPO-
TUYECKON KJIETKH, ¢ HaOyXaHueM U PaspylieHreM KPUCT TIPAKTUYECKH BCEX MUTO-
XOHZIpUH, HaOyXaHUEM I[UCTEPH HHIOIIA3MATUUECKOTO PETUKYIYMA U MOSIBJICHIEM
MHOTOUKCJIEHHBIX Bakyosieil. Takum 00pasoM, MUTOXOHAPUU U armapar [oJbasKu
Gblin Hanbosiee YyBCTBUTEIbHBI K (hoTorHaMIYecKoMy Bogzeictrio Dorocenca.
[To Mepe Bo3mEHCTBYS TOBPEKACHNS 3aXBATHIBATHN U APyTHE CTPYKTYPHI U TeHepa-
JIN30BAJIMCH HA BCIO KJIETKY, IPUBOIS K HEKPO3Y.
Pa6ora nopnepskana rpantamu PODMU 05-04-48440, 05—04-96754 u 08-04-

01322.
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OOTOANHAMMNYECKAA NTHAKTUBAIIUA IPOKKEBDBIX
KJIETOK C YYACTHUEM OHAOTEHHbBIX U 9K3OTEHHbIX
CEHCUBUJ/IN3ATOPOB

Anna ITYMAPWHA, Haranpa BEJEHUKHWHA,
Mapuna CTPAXOBCKAS, Ipuropuit ®PAUKITH

Buonornueckuii paxysasrer MY, kadenpa 6uodusuku; Jlenunckue ropsl, 1.12, kopi.1,

Mocksa, 119992, Poccus

E-mail: shum_a@mail.ru; Fax: 939-11-15

Kuetkn 1poskskeit ”HAKTUBUPYIOTCS BUIMMBIM CBETOM, CIIEKTP JIeiiCTBUS (DOTO-

MHAKTUBAIMK COBIA/IAET CO CHEKTPOM IOTJIONIEHUST XPOMO(OpoB 1ophHUpPIUHOBOrO
tuna. Vcnoab3oBanue 1peaiecTBeHHNKA CUHTE3a TTOP(MUPUHOB aMITHOJIEBYJIUHO-
BOI KMCJIOTBI U/WU/N Xejaropa 2,2’-AuNupunia IMPUBOJIUT K 3HAYUTETbHOMY yBe-
JIMYEHUIO cojiep:kaHns B KieTkax nporornophupunalX n dorouyserBurenbiocTn
nposkkeit. DiyopeciieHTHbIE XapaKTEPUCTUKKM 9HIOTeHHOTO npoTonopdupural X
(Hasmmure ABYX MakcumymoMm duiyopectieriuu npu 625 u 635 HM) U 0coOeHHOCTH
dorosblBeTanus ero (iryopecieHnm Mo3BoAIOT TPe/IoaraTh Halnyre B KJeT-
Kax AByX (paxuuii nporonopdupunal X — cBsa3aHHOil ¢ GeKaMu U PAaCTBOPEHHOI
B JIMIIUHOI (hase MeMOpaH. YBesmuenue copepxkaniist iporonopdupunalX B rias-
MATHYECKUX MeMOPaHaX U MUTOXOHJIPUSIX JPOKIKEI COIPOBOKIACTCS CTPYKTYPHbI-
MU 1 (PYHKITMOHATBHBIMI HAPYIIEHUSIMU 9TUX OPTaHesT TIPH IeHCTBUN BUAMMOTO
CBeTa — MOBBIILIEHNEM IIPOHUIIAEMOCTU MeMOPaH 1 MHruOUpoBanueM jbixanust. [To-
BBIIIICHHAS 110 OTHOIIEHUIO K JIMKOMY INTaMMYy (POTOYYBCTBUTEJILHOCTH MYTAHTOB
ZIPOSKCKEN TI0 TTOCTPETIMKATUBHON perapariiy CBU/IEeTeTbCTBYEeT O BOSHUKHOBEHUHT
doronospesxaennii sipeproii JTHK. Takum 06pasoM, MHAKTUBALUS KOJOHUEOOPasy-
IomIeil CrIocOOHOCTH IPOKIKEN ¢ HHIYIIMPOBAHHBIM CHHTE30M IpoTonopbupuaal X
MOZKET ObITh CJIEJICTBIEM B3aMMOAEHCTBUS MOBPEKACHNUI PasHbIX CTPYKTYP U Opra-
HeJut KieTku. [Ipu (hoToMHAKTUBAIUY IPOKIKEN SK30T€HHBIMU CEHCUONIN3ATOPAMY
XJIOPMHOBOT'O THUIIA OBPEXKACHUS TPOUCXOAAT NPEUMYIIIECTBEHHO B IIIa3MaTH4ec-
Kol MeMOpaHe, 0OpazoBaHue BE3UKYJ KOTOPOU BBISIBJISIETCS METOIOM 9JIEKTPOHHOI
MUKPOCKOIINN.
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5.1

®JIYOPECHEHTHBIE BEJIKU KAK HOBbBIIT OGBEKT
dOTOBHNOJOIrNnn

Cepreii JYKbSJIHOB

Wucruryt 6uoopranndeckoii xumun um. akagx. M.M. [Mlemsiknna u 10.A. OBunnHuKOBa
PAH, Mukmyxo-Maxksas 16/10, 117997 Mocksa, Poccust;
E-mail: luk@ibch.ru; FAX: +7-495-330-70-56

3enenbiit payopecuentnbiii 6enok (Green Fluorescent Protein, GFP) 6b11 06-
Hapy’keH B Mezry3e Aequorea victoria B 1962 1, HO IMpPOKyT0 N3BECTHOCTD OH TIOJY-
yiJ1 TOJIBKO B 90-X roziax 1mocsie KJIOHMPOBAHUS COOTBETCTBYIOIIETO I'eHa 1 JIEMOHC-
TPAIUU TOTO, YTO ATOT TeH MOXKET ObITh YCIEINIHO HKCIPECCUPOBAH MTPAKTUYECKU B
moboM opraHuamMe ¢ o6pasoBaHeM (GIIyOpecieHTHOro Oeska, Oarogapst yHUKaIb-
Holi ciioco6Hoct GFP hopmupoBaTh XpoMOGOPHYIO TPYIIILY CAMOCTOSITEbHO, Oe3
y4acCTUsT KaKuX-a100 BHEITHUX (hepMEHTOB 1 KOGAKTOPOB, 32 UCKIIOYEHUEM MOJIe-
KyJsipHoro kucjopoza. [llupokue nepcnektussl ucnosb3oBanuss GFP B kauecTse
[TOJIHOCTBIO TEHETUYECKU KOAMPYEMOHl (hJIyOPeCcIieHTHOI MEeTKH JIajii UMITYJIbC UC-
CJIEIOBAHUIO CTPYKTYPbI, OHOXUMUYECKUX 1 OGHOPU3UYECKIX CBOUCTB 3TOTO HeKa.
Kpowme Toro, MeTogaMu HarpaBieHHOTO U CIy4ailHOTO MyTareHesa OblIu TT0JIyYeHbl
pasinuHble criekTpasibubie BapuanTbl GFP, ik amuccun duryopeciieHiinm KoTopbix
HPUXOAUTCS] HA CUHIOIO, TOJIYOYIO MJIM JKEITO-3€IEHYI0 00JIACTH BHIMMOTO CIIEKT-
pa. B 1999 roay mbr o6Hapyskuaun GFP-10106HbIe Gesikn B HeOUOTIOMUHECIIEH THBIX
[IPEeJICTABUTEISIX KOPAJLJIOBBIX IOJIUIIOB Kiacca Anthozoa, B ToM uuciie HeusBect-
HbIe paHee TPUPOHbIC JKEJThe U KpacHbie (hIyopecieHTHbe OEIKU, a TaKKe 0CO-
Gyto rpyiry romosioros GFP - HeduryopeciienTHbie xpomoOesiku. [o3anee, 3eieHbie
(iryopeciieHTHbIe Gesiku ObLIU HAllIeHbl B HEKOTOPBIX BuIax paukos Copepoda (tui
Unenuncronorue), a B 2007 roxy maske B HUBNIUX TTPEJACTABUTENSAX TUTIA XOPIOBbIE
— JIAHIIETHUKAX. TU OTKPBITUS CYIIECTBEHHO PACITUPUJIN HAIITH TIPE/ICTABJIEHIS O
(YHKIMOHAILHOM, CIIEKTPAJIbHOM U (DUIIOTEHETHYECKOM Pa3HOOOpasuy GEJIKOB ce-
meiictBa GFP.

B panHOM 0KJIaze OyayT pacCMOTPEHBI IPUPOIHOE PACIIPOCTPAHEHHE, CIIEK-
TpasibHble ¥ CTPYKTYypHbIe ocobeHHOoCTH GFP-110106HBIX GeJKOB, a TakKe 00acTu
ux mpakTudeckoro npumenenust. Ocoboe BHUMaHuMe OyAeT yIeJeHO MyTaHTHBIM
BapUaHTaM, MOJIyYeHHbIM B Hamreil jabopaTopuu U 00JaJalonuM YHUKAIbHBIMK
XapaKTePUCTUKAMU, HE BCTPEUYAIOIMMICS CPEAU IPUPOIHBIX GEIKOB: JlajibHe-Kpac-
Hoit (poryopeciientiueii, poToakTUBUPYeMON (hJryopeciieHInel, TOBBIIIEHHOH (OTO-
TOKCHYHOCTBHIO 1 JIP.
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5.2

MEXAHU3MBbI PEI'YJIANINN IBETA BUOJIOMWHECHEHIINUN JIJIA
JIOIIN®EPA3 CBETJIAKOB

Haranxsg YTAPOBA

XUMUYECKUI (l)aKy]'IbTeT MockoBckoro TOCYapCTBEHHOI'0 YHUBEPCUTETA UMEHN
M.B.JIomonocosa, Mocksa, 119991, Poccus

Jlormdepasa CBETISIKOB KaTATH3UPYET OKUCIEHIE OPraHnIecKoro cybcrpara
—monudepuna — B npucyrcrsun MgATP. TIpoayKT peakiuu — 23/1eKTPOHHO-BO3-
GyskIeHHbI okcumonudepul — MPU TIepexojie B OCHOBHOE COCTOSIHUE HM3JydaeTr
KBaHT BUAMMOrO cBeTa. [l HATMBHBIX M MYTaHTHBIX Jolndepas & B CleKTpe
GuostomMuHecteHIuy Bapbupyercst ot 540 10 620 HM B 3aBUCUMOCTU OT CTPYKTYPbI
Gesika u BHemnux ycaosuli (pH, temueparypa). Kpome Toro, criekTpsl Guosomu-
HECIIEHI[UY BO MHOTHX CJIy4asiXx UMEIOT HeCUMMETPUYHYT0 (hOPMY, XapaKTepHYIO /LISt
CIIEKTPOB, KOTOPbIE MPEACTABJISAIOT COOOU CYIEPHO3UIIUIO CIIEKTPOB JIIOMUHECIEH-
I[UU HECKOJIbKUX 3MUTTEPOB. B sinTepaType 1npeyioskeHo HeCKOJIbKO Mojiesieit /st
00bSICHEHUST Pa3JIMYUi B CIIEKTPaX OMOJIOMUHECIIEHITMU JJTsI HATUBHBIX U MyTaHT-
HBIX Jionudepas cBeTsikoB 1 pH-3aBucumMocTy 3THX ClIeKTPoB. B 1anHoOM j1oK1a/1e
Mbl PACCMaTPUBAEM ATH MOJICJN C €IMHON TOYKW 3PEHUS KaK MEXaHU3M BJIMSAHUS
GeJIKOBOr0 MUKPOOKPY-KeHH s oMuTTepa Ha hopmy u & Guosiomunecteniun. 13-
BECTHO, 4TO OKCULoLubepun MoxeT ObiTh B Tpex opmax: kerou (&, = ~620 nm),
enoxn (2, = ~580 nm) u enozat-uon (8 = ~540 um) — B 3aBucuMocTn ot pH n
(UBUKO-XUMHUUECKUX CBOWCTB MUKPOOKPYsKeHus aMuTTepa. C Ipyroii CTOpOHbI, MO-
JiexyJia Jioldepasbl B pacTBOPE CYHIECTBYET B BUJI€ PABHOBECHON CMECH HECKOJIb-
KMX KOH(GOPMEPOB, ¥ KOTOPbLIX (DU3UKO-XMMUYECKHIE CBOWCTBA MUKPOOKPYKEHUS
aMHUTTepa (PKECTKOCTh, MOJISIPU3yeMOCTb, MHUKPO-pH) HECKOJIBKO pas3indaroTcs.
Crpykrypa KoHbOpMeEpPa B MUKPOOKPY KEHUE BO30YKIEHHOU MOJIEKYJIbI OKCHUIIIO-
1udeprHa KOHTPOJUPYET HIHEPTUIO U CTPYKTYPY dIMUTTEPA B KOMILIEKce hepMeHT-
okcumonudepuH. Yem skectdye cTpykTypa GeKa B MUKPOOKDPYKEHWUHU, TeM BbIILe
SHEeprus dMUTTepa U TeM Huxe & Guomomunecteniun. CiieicTBIeM 9TOro sBis-
eTCsl «3eJIeHbIH» 1[BeT OHOJIOMUHECIICHIMN, XapaKTepPHbIi 1Jis eHossit-uona. [pu
yMeHnbieHnu pH s MHOTHX Jiordepas yBeIuunBaeTcs 10711 KOHPOpMepos ¢ 60-
Jiee TOJIBUZKHOM CTPYKTYPOIA, CJIeIOBATEJIBHO, YBEJIMUNBACTCS U JI0JIS UBJIYYEHUS C
MEHbIIIell 9HEPrHUeii, YTO MPOSIBJISETCS B BUJIC «KPACHON» COCTABJISIONIEH B CIIEKTPE
OUOJTIOMUHECTIEHITIH.

Pa6ora dbunancupyercs PODU (Tpaut 08-04-00624).
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5.3
DOOTOAKTUBUPYEMBIE ®JIYOPECHEHTHDBIE BEJIKI

Kouncrantun JIYKbSHOB

MucTuTyT 6noopranmnyeckoii xumun um. akag. M.M. lemskuna u I0.A. OBUnHHIKOBA

PAH, Muxyxo-Maxnasa 16/10, 117997 Mocksa, Poccus

E-mail: kluk@ibch.ru; FAX: +7-495-330-70-56

Besku cemeiictBa 3eseHoro duyopecientaoro Oenka (Green fluorescent

protein, GFP) naxozgT mupokoe nmpuMeHeHNe B KauecTBE FeHeTUYeCKU KOIUpye-
MBIX (DITYOPECTIEHTHBIX METOK JIJIST JKUBBIX 00BEKTOB. B TOC/IEIHIE HECKOIBKO JIET
6bLIa OXapaKTepU30BaHa IPYIIIA IPUPOIHBIX U UCKYCCTBEHHO T10JYYEHHBIX MyTaH-
THBIX GEJIKOB, CIOCOOHBIX K (POTOAKTUBAIIMU — MHOTOKPATHOMY BO3PACTAHUIO SIPKO-
cTi (QIIYOPECTIEHIINT B OTBET Ha 0OJyIeHIe CBETOM OMPEIETEHHON IITNHBI BOJTHBI
U MHTeHCUBHOCTHU. B Hameii saboparopun Oblia co3iana naHe b GOTOAKTUBUPYe-
MbIX (DJIyOPeCeHTHBIX OE/IKOB ¢ PA3INUYHBIM THIIOM CBETO-HHJIYI[MPYEMBIX CIIEKT-
PaJIbHBIX TIEPEXO/I0B: HerJIyOpeCLIeHTHLH/IY kpacubiii (KFP1), rony6oitY senenbrii
(PS-CFP) u sesenniitY kpacupiii (Dendra). IIposeMoHCTpUpOBata IPUMEHUMOCTh
KFP1, PS-CFP u Dendra ast nputiesibHoro oTOMEYEHIS KIETOK, BHY TPUKIETOY-
HBIX OpPraHesI 1 GeJIKOB U TTOCIEAYIONIETO CIeKeHUe 3a UX [ePeMEIeHUSMU, & TaK-
JKe JIJIS MOHUTOPHHTA JIErPaJIallii [eJIEBbIX GEKOB Ha YPOBHE OT/EJbHbIX KJIETOK
B PeajbHOM BPEMEHM C MOMOIIBIO (DIIyOpecIieHTHON U KOH(MOKAIBHON JiazepHOit
cKaHupylomleil MUKpockonuu. Bemercst ganbHelinas paboTa 1o MoJTyYeHr0 HOBbIX
dboroakTuBUpPYeMbIX (hiyOPECIEHTHBIX OEIKOB U U3YUYEHUIO PA3JIUYHbIX TUIIOB (O-
TOKOHBEPCUH (PIIYOPECIIEHTHBIX GEKOB.
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5.4

DOEMTOCEKYH/IHAA KUHETUKA ITEPBIYHBIX ®OTOIIPOIIECCOB
B PASTOPAIOIIIEMC BEJIKE KFP

Ausexcauap II. CABUIIKUIT'*, Oner M. CAPKIICOB?,
Anexcannp B. HEMYXUWH?**, Besua JI. TPUTOPEHKO?**, Kcenus BPABASY,
Neau IITEJIAEB?, Anexcanap PYCAHOB!

"Mucruryr 6uoxumuu umenn A.H. Baxa PAH, Jlenunckuii npocriekt, 33, MockBa,

119071, Poccus

E-mail: apsavitsky@inbi.ras.ru; Texr: +7-495-954-87-25

UucruryT xumuveckoit pusnkn PAH

Mucruryt 6uoxummdeckoit husukn umenn H.M. Dmanyasss PAH, yiuna Kocsirna, 4,

Mocksa, 119334, Poccua

Xumuuecknii hakynsrer MOCKOBCKOrO roCyIapCTBEHHOTO YHUBEPCUTETA

nmenn M.B. Jlomonocosa, Jlenunckue ropsr, 1/3, Mocksa, 119992, Poccust

Pasropaiommecs 6eskn Tua KFP mveror 601610l moTeH naa IpuMeHeH st B

COBpPEeMEHHOH (DIIyopecIieHTHON MUKPOCKOMNN CBEPXBBICOKOTO pazpemieHus. M3y-
YeHre KUHETUKU (heMTOCEKYHAHBIX criekTpoB Oeska KFP BbisgBIIIO CyliecTBOBaHIE
HECKOJIBKUX CIIEKTPaIbHBIX (OpM XpoModopa ¢ XapaKTepUCTUIeCKIMHI BpeMeHAMM
80 ¢ m 400 de. Ha ocnoBe KBaHTOBOXMMHUYECKHUX pacdeToB xpomodopa B OeIKo-
BOM OKPYKE€HHHU ObLJIa IpoBeieHa UACHTU(UKAIUA CIIEKTPAIBHBIX (DOPM.
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5.5

MEXAHM3M BUOJIOMUHECHEHIINN Ca**-PETYVIMPYEMbBIX ®OTO-
ITPOTEMHOB

Egrenuii BBICOITKHIA'?, John LEE?

Mucruryr 6uopusukn CO PAH, Kpachosipck, 660036, Poccust

E-mail: eugene vysotski@ibp.ru; FAX: +7-3912-43-34-00

*Department of Biochemistry and Molecular Biology, University of Georgia, Athens,

30602, USA

Ocoboe MecTo cpein MHOTOOOpasusi OHOJIOMUHECIIEHTHBIX CUCTEM 3aHUMAIOT

CUCTEMbI, Ha3BaAHHbIE <IIPEBAPUTEIBHO 3apsiKeHHbIMI». Hanbosee M3BeCTHBIMU U
M3YYEHHBIMU TIPEICTABUTEIISIMI TAKOBBIX sABIsTIOTCsT Ca?’-peryamnpyembie (hoTompo-
TEWHBI, OTBETCTBEHHDIE 32 CBEYEHNE MOPCKUX KHUIIEYHOIOJOCTHBIX JKUBOTHBIX [1].
Moutekysia hoTompoTerHa MpeAcTaBisieT coboi cTabuIbHbIi hepmenT-cybeTpar-
HBII KOMILIEKC, COCTOSIIUI U3 OHOCYObEIMHIYHOTO TOJMUIICIITH/AA 1 «[IPEaKTHBU-
POBAHHOTO» KHCJIOPOAOM CyOCTpaTa, 2-rujpolepoKCHUile/IeHTepasuHa, IPOYHO, HO
HEKOBAJIEHTHO CBSI3aHHOTO ¢ Gesikom. TIpeiaraeMplii MeXaHu3M OHOJIOMUHECIIEH-
MU OCHOBAH Ha MPOCTPAHCTBEHHBIX CTPYKTYPaX (hOTOMPOTENHOB B PA3IUUHBIX JIH-
raH/I-3aBUCUMbIX KOH(GOPMAIIMOHHBIX COCTOSHUAX. J10 CBA3BIBAHMS HOHOB KaJIbIUS
HeCTaOUIIbHBIN 2-THPONEPOKCUIIETIEHTEPA3KH, PACIIOIOKEHHBIH BO BHYTPEHHEH
oJ10CTH OeJIKa, CTaOMIM3UPYETC CUCTEMOU BOIOPOAHBIX CBsiseil. CBsI3bIBaHIE HO-
HOB KaJIbIlUsl JeCTaOMIN3UPYET BOAOPOIHbIE CBSI3U U UHUI[MUPYET TEM CAMBIM Pe-
AKIMIO JIeKapOOKCHIIMPOBAHUS, TIPUBOISIIILYIO K 06PA30BAHUIO TIPOJYKTA PEAKIIHH,
LeJIeHTepaMu/ia, B BO30YKIEHHOM COCTOSIHUM. B cTpyKType obesnHa, CBA3aHHOTO
C IIPOJIYKTOM PEaKI[II, OKOJIO aMU[HOTO a30Ta LeJeHTepaMujia OOHapysKeHa MoJie-
KyJia BOJIbI, KOTOPast MOJKET OT/IaBaTh IIPOTOH [IMOKCUITAHOH aHHOHY ellle /10 0Opa-
30BaHUs 1IeJIEHTEPaMIIa B BO3OY/KICHHOM COCTOstHUM. TakuMm o6pasom, mepBud-
HBIM BO30Y’KIEHHBIM IPOAYKTOM OUOJIOMUHECIIEHTHOI peakiuu (hOoTompoTenHOB
JIOJIKEH ObITh BO3OYIKICHHBII TleJIeHTepaMul B HeHTpaabHOil (hopMe, N3y daronuii
mpu 410 mum. Vsayderue Tpu MaHHON [JIHHE BOJHBI HAOMIOMAETCS ¥ PSAfia MyTaH-
TOB (hOTONPOTENHOB U B BU/IE JIEYA B CIIEKTPE HEKOTOPBIX (DOTOIIPOTEMHOB TUKOTO
tuna. bosee amHHOBOIHOBOE u3sydenue (460-495 HM) BO3HUKaeT B pe3yJibraTe
nepeHoca nporora ¢ OH-rpyIbl mereHTepamMu/Ia, HAXOASIIErocst B BO30YKAEHHOM

COCTOSINHUIL, Ha PACIIOIoKeHHbIil mobiusoctu (2.74 A) ocrarox His [2].
[1]. Boicouknii E.C., Mapkosa C.B., @patk JI.A. Moaexyaspras 6uonozus 2006. T.40, Ne3, C. 404—417.
[2]. Vysotski E.S., Lee J. Acc. Chem. Res. 2004. V. 37. P. 405-415.
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115.6

MHOTI'OOBPA3HME HEJTEHTEPASHH-3ABHCHUMbIX
BUOJIIOMUHECIHEHTHBIX BEJIKOB

Ceeriana MAPKOBA, Jlioamuiaa BYPAKOBA, Esrennii BBICOIIKUIA

Uncruryt buodusukun CO PAH, Akagemropoznok 50, Kpacrosipck, 660036, Poccust
E-mail: svetlana@ibp.ru; FAX: +7-3912-43-34-00

IlesmenTepasna (M ero MPOW3BOAHBIE) SBISAETCS CAMBIM PACIPOCTPAHEHHBIM
cy6eTpaToM B GMOJIOMUHECIIEHTHBIX PEAKIMIX MOPCKUX OPraHU3MOB, npeobJaa-
IOIUX CPEIU CBETSIMXCS OPraHu3MoB Haieil Gruocdepsl. HeeMoTpst Ha efnHbIi
cy6GeTpat, Apyrue KOMIOHEHTBI IaHHBIX OMOJIOMUHECIIEHTHBIX PEAKIIHii, a TAKIKE MX
CXEMbI B PA3JINYHBIX TAKCOHAX CBETSIIIXCS OPTaHIM3MOB OTJIMYAIOTCS TIOPA3UTE -
HBIM pa3HooGpasreM. M3BecTHbIE Ha CErOAHANTHUIT IeHb TleJIeHTePa3uH-3aBUCUMbIE
OGUOJIIOMUHECIIEHTHBIE (GeIKU MOAPA3AeSIOTCS Ha leJeHTePa3H-3aBUCHMbIE JITO-
nudepasnt 1 Ca’ -3aBrcumbie hOTOMPOTENHDI; B OTEJIBHYIO TPYIITY CJELYeT BbIe-
suth Ca?*-3aBUCUMBIN IIeIeHTepasnH-CBA3BIBAIONINI 6eT0K 13 Kopasia Renilla kak
cyGCTpaT-CBIA3bIBAIOIIII OEJIOK.

Ca’"-3aBucumbie (HOTOMPOTEUHBI TUAPOUAOB U KTEHOMOP TTPH HEZHAYUTETLHON
TOMOJIOTUHU TIEPBUYHBIX MMOCJIEN0BATENBHOCTEH MMEIOT MPAKTUYECKH OJIMHAKOBbIE
MTPOCTPAHCTBEHHBIE CTPYKTYPHI, B TOM urcie n ¢ Ca?'-3aBUCHMBIM T[eJIeHTePa3NH-
cBsizbiBatouM GesikoM u3 Renilla. B otivune or HUX, HeJieHTePa3UH-3aBUCHMbIE
monndepasbl PA3TMYHBIX IPYIT MOPCKUX OPraHU3MOB KapIUHAIBHO OTINYAIOTCS
110 IEPBUYHBIM TIOCJIEA0BATETBHOCTSIM, B TOM UNCJIE U TI0 Pa3Mepy — OT HanMeHbIIei
MLuc7 (152 a/k ocrarka, 16.5 kDa), kionuposanHoii Hamu 13 Koternog Metridia
longa, no monudepasnl mmmHol B 535 a/k octatkoB (~60 kDa) u3 octpakojb!
Cypridina. Jlis HeKOTOPBIX U3 JolU(epas yCTAHOBJIEHA CYIECTBEHHAS TOMOJIOTHS
C Pa3JIMYHBIMU KJIETOUHBIMU OeJiKaMu, HO He Mesxay coOoit. Takoe pasHooGpasue
GUOTIOMUHECTIEHTHBIX GEJIKOB MO/PasyMeBaeT HE3aBUCUMOE BO3HUKHOBEHUE GHO-
JIIOMMHECIIEHTHON (DYHKIINN B PA3IMYHBIX TAKCOHAX M3 PA3JUYHBIX PaHee CYIIeCcT-
BOBABIIKX KJIETOYHBIX OMOXMMUUYECKUX peakiuil. Takum 06pasoMm, CJIeyeT OKUIaTh
JJIbHENIIEro OTKPHITHSI HOBBIX IeJIEHTEPA3HH-3aBIUCUMBIX OUOTIOMUHECIIEHTHBIX
6€eJIKOB 13 HEUCCIIeIOBAHHBIX CBETSIIMXCS OPTAaHU3MOB.

ITpakTuvecKoe IPUMEHEHUE LeJIeHTEPA3UH-3aBUCUMbIX OUOJIIOMUHECIIEHTHBIX
6eJIKOB KaK PErnopTepoB JIJIsk MOHUTOPUHTA KJIETOUHBIX IPOIECCOB 0OCYKIACTCS.
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5.7

MYTAHTHBIE ®OPMBbI JTIOIU®EPA3BI CBETJISIKOB
C IIOHUKEHHOI pH-YYBCTBUTEJIbHOCTbIO CHEKTPOB
BUOJIOMUHECIIEHITNN

Muxauin KOKIIIAPOB, Haraasst YTAPOBA

MockoBckuii rocyzapcTBeHHbli yHusepcuteT uM. M.B. Jlomonocosa, Xumuueckuit
daxymasrer, MockBa, Poccust
E-mail: mkoksharov@enz.chem.msu.ru

Jliorudepasa cerisikos (KD 1.13.12.7) kataausupyeT peakiiuio OKUCICHIS
sorrdepruHa KUcaopooM Bosayxa B npucyrersun ATM u Mg?', conpoBoxjaio-
Hytocst uajydenueM cBeta. biiarojapst BbICOKOW KaTaJIMTHYECKONW aKTUBHOCTH U
criermnruroctn kK AT, mpocToTe perncrpanuu GHOTIOMIHECIIEHTHOTO CUTHATA
sonnepasa CBETISIKOB MUPOKO mpuMensietcs st onpesenenus ATD u B kavect-
Be TeHa-MapKepa [IPU U3YYEeHUN PA3IMIHBIX OMOXUMIIECKHX TIPOTIECCOB.

OcobeHHOCThIO GOJBIINHCTBA HATUBHBIX JOIUMEPA3 CBETJISAKOB SIBJSETCS
cuibHas pH-3aBucUMOCTH crieKTpa OMOJIIOMUHECHeHIUU. B yacTHOCTH, Y U3ydae-
MO Ham¥u Jiionngepasbl cBeTasaAKoB Luciola mingrelica npwu nonvskenun pH w3 1ie-
sounoit (pH>7,8) B kuciyio obaacts (pH<6,0) uBeT 6HOMOMUHECIIEHITUN U3MEHSI-
erca ¢ xenro-3eaenoro (1 =566 nm) na kpacnbiit (I =618 M) [1]. HecmoTps Ha
MHOTOUYMCJIEHHBIE NCCJIEI0OBAHNS PA3IMYHBIX JIOI(bEPa3 JKyKOB, IIPUYNHDI 1 MeXa-
HU3M 9TOTO [IPOIECCa 10 CUX MOP SIBJASIOTCS MPEIMETOM 00CYKIECHUSL.

C MOMOIIIBIO CITyYaifHOTO MyTareHe3a mepBbix 225 13 548 aMIUHOKHCIOTHBIX OC-
TaTKoB Jioldepassl cBeTIsIKOB Luciola mingrelica Gbliv oJrydeHbl YeThIPe My TaH-
THBIX (hepMEHTa ¢ TIOHUKEHHON TYBCTBUTEIHHOCTHIO CITEKTPa OUOTIOMUHECTIEHITIN
k pH. TTokasaHo, uto B pesyJbrare 3amenbl F161 3aBucuMoctsb criekTpa GHoI0OMuU-
Hectier ot pH 3amerHo ymenbinniaach, a 3amenbl Y35N, Y35H u F161L/A40S
MIPUBEJIH K JIIoInepasaM, ClieKTPbl OMOJIOMUHECIIEHIIMU KOTOPBIX IPAKTUYECKU He
usMensoTes B untepsase pH 7,8-6,0 (1| =564 nm). JlaHHbIe 10 KPHCTAJLIMICCKOM
CTPYKTYpe TOMOJIOTHYHON Jionindepasbl CBETIAKOB Luciola cruciata [2] mosBossi-
10T NIPEAJIOKUTH BO3SMOKHOE 00bsicHeHue addexra samerbl Tyr35, npuBosiei K
npakTudecku pH-HeuyBCTBUTEIBHOMY CIIEKTPY OUOJIOMUHECIIEHIIUHL.

Pa6ora punancupyercs PODU (Tpant 08-04-00624).

1. Yraposa H.H, Manouternoxk JL.I., Ynopos U.B., Kokmapos M.1.// Buoxumust. 2005. T. 70. C. 1262—-1267.

2. Nakatsu, T, Ichiyama, S., Hiratake, J., Saldanha, A., Kobashi, N., Sakata, K., and Kato, H.// Nature. 2006. V. 440.
P.372-376.
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5.8

MO/IEJIMPOBAHUE CTPOEHUS, CIIEKTPOB U CBOIICTB
®JIYOPECHEHTHBIX 1 ®OTOPELEIITOPHBIX BEJIKOB

Anexcannp HEMYXHWH'?, Beana TPUTOPEHKO!, Urops IIOJISIKOB!,
Kcenust BPABASI!, Anacracuss BOUEHKOBA!, Anexkcanap CABUILIKNI®

1 Xumnuecknii paxyssrer MOCKOBCKOTO rOCY/IapCTBEHHOTO YHUBEPCUTETA
nmenn M.B. Jlomonocosa, Jlenunckue ropsl, 1/3, Mocksa, 119992, Poccus
E-mail: anemukhin@yahoo.com; Tex: +7-495-939-10-96
2Wucrutyt 6rnoxumuideckoil pusnkn nmernn H.M. Omanyasus PAH, yimua Kocbirnna, 4,
Mocxksa, 119334, Poccua
3UucTuryT 6moxumun umenu A.H. Baxa PAH, Jlenunckuii mpocrext, 33, Mocksa,
119071, Poccus
[l MoJiempoBaHms CTPOCHUS 1 ONTUYECKUX CHEKTPOB (hJIyOPECIIEHTHBIX 1
(boToperenTopHbIX GENKOB MPUMEHSIOTCS COBPEMEHHbBIE METO/bI MOJIEKYJISIPHOTO
MOJIEJIMPOBAHUS, BKJIOYAsh KOMOMHUPOBAHHBIE METO/bI KBAHTOBOU U MOJIEKYJISIP-
noit mexanuku (KM/MM). CornacHo 1anHOMY TTOJIXO/ly pacueT SHepriil B KBAHTO-
BOI1 OJICUCTEME TTPOBOMTCS TI0 KOMITBIOTEPHBIM ITPOrPAMMaM KBaHTOBOIT XUMUH, &
B MOJIEKYJIIPHO-MEXaHMUYECKOMN MOJICUCTEME — C MCIOJIb30BAHUEM CUJIOBBIX I1OJIEH.
[Toapaznenenue cucremnl Ha KM- 1 MM-yacti npousBoMTCs Ha OCHOBAHUH aHa-
JIM3a JIOCTYIIHBIX TPEXMEPHBIX MOjIeJiell GeIKOB, B YaCTHOCTH, COepsKalInXcs B Gase
nanubix GesikoBbix crpykryp (PDB). [lust pacueTroB cBOWCTB (hJIyOPECHEHTHBIX 1
doroperiernrropubix 6enkoB k KM-nogcucreme oTHocuTest XpoMohopHast TPyIia u
Gukaiime K Hell aMUHOKUCIOTHBIE OCTATKH.,
B noksaze nogpobHO 06CYKAAOTCST PE3YJIBTAThl MOAEAMPOBAHUS CTPOEHISI
U CHEKTPOB MyTaHTOB 1BeTHOro Oesika asCP, jisi KOTOPOro M3BECTHBI HECKOJb-
KO CTPYKTYp B 6aze manunix PDB. PaBHoBecHbBIe TeoMeTpIIecKre KOHMUTYPATTIN
JUISL MOJIEJIBHBIX O€JIKOBBIX CUCTEM OIPE/eJIeHbl 110 MUHUMYMY [OJHON SHEPIUM B
npubmmkernn KM /MM st tparic- 1 1iuc-Kou(opManuii XpoMohopHoii TPy bl
C y9eTOM e€ pa3JIMYHBIX MPOTOHNPOBAHHBIX cOocToSHUN. K KBaHTOBOH moacucTeme
TaKsKe OTHOCHJINCH aMUHOKUCA0THBIE ocTaTku Arg92, Ser158, His197, Glu215. {na
HAM/IEHHBIX CTAIMOHAPHBIX TOYEK ITPOBOAMJINCH pacyeTbl BEPTUKAIBHBIX dHEPIUil
BO30YsK/IeHMs, oTBedalomux nepexogam S-S, u S-S,. C 210l 1eJIbIO NCIO0Mb30BA-
JIICh MHOTOKOH(UTYPAIIMOHHbIE NPUOJINKEHNsI KBAHTOBOU XUMUU, [I03BOJISIIOIIUE
00€eCreyrTh OCTATOYHO BBICOKYIO TOYHOCTH BBIYMCIEHUN. PaccuyuraHHble OJIO-
JKEHUSI TI0JI0C B CTIEKTPAX IMOTJIONIEHNST COMTOCTABISIOTCS C AKCIIEPUMEHTATbHBIMU
nanupiMu. CraHupoBaHue (HParMeHTOB IOBEPXHOCTEH MOTEHIIMAJIbHON 3HEpruu
BO30YKICHHBIX DJIEKTPOHHBIX COCTOSIHUHN MO3BOJIsIET ¢(hOPMYIUPOBATH MUIIOTE3bI O
MexaHu3Me pasropanus ¢uryopeciupyoliero Bapuanra Geaka asFP595.
Pa6ora yactuuto noguepkana rpantom PODU Ne 07-03-00059.
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5.9
KBAHTOBO-XUMWYECKOE MOJAEJTNPOBAHUE ITPOLIECCA
DOJIYOPECHEHIIMHI KAJIBITMNU-PA3PAKEHHOTO OBEJINHA

®.H. TOMWJINH"?, JL.IO. AHTUIIMHA', E.C. BBICOI[KHIAZ,
C.I. OBUNMHHUKOB!?

"Mucturyt pusuku nm. JI.B. Kupenckoro CO PAH, 660036, Kpacuosipck, Poccust

E-mail: felixnt@gmail.com; daxc: +7-3912-43-89-23

Nucrturyt 6uodusuku CO PAH, 660036, Kpacrosipck, Poccust

3Cubupckuit eaepanpupiii Yausepceuret, 660041, Kpacnospcek, Poccus

Ca?*-perysmpyembie (GOTONPOTENH OOENUH OLPEIEIeT CBEYEHNE MOPCKOIO
ruppouna Obelia longissima. @oronporenH npeacrasisier coboii crabuabHbIi (ep-
MEHT-CyOCTPaTHDII KOMILJIEKC, COCTOAIIMN 13 OAHOCYObeIMHUIHOTO TTOJUTIENTH/IA
U <TIPEaKTHBUPOBAHHOTO» KUCIOPOZOM cybcTpaTa, 2-ruporepoKCHileIeHTepasuHa,
[IPOYHO, HO HEKOBAJIEHTHO CBSA3AHHOTO ¢ GEJIKOM. BUOIIOMUHECIIEHIIUS MHUIIUUPY -
eTCsl KalbIIMeM U BO3HUKAET BCJICACTBHE OKUCIUTEIBHOTO AeKApOOKCUINPOBAHUS
cBsIzaHHOIO ¢ GesnkoM cyOeTpara. B pesysibraTe 06pasyioTcs NPOLYKT Peakiinu, 1e-
nenrepamuzl, B Bo30yxaentoM cocrosaun u CO,. Ilepexon 1esienTepaMuia 13 Bo3-
Oy KIEHHOTO COCTOAHUA B OCHOBHOE COIIPOBOKAAETC U3nydenneM ceta. HepasHo
oTIpejiesieHbl TTPOCTPAHCTBEHHBIE CTPYKTYPhI HECKOTBKUX JINTAH/[—3aBUCUMbIX KOH-
(hOpMaIIMOHHBIX COCTOSTHUN 0GeHa. MosieKya (POTONPOTENHA TIPEACTABIISIET CO-
60t KOMITAKTHYIO TJI00YIAPHYIO CTPYKTYPY, B IEHTPE KOTOPOH B U30JIMPOBAHHON OT
pacTBOPUTEST TIOJIOCTU PACIIOJIO’KeHA MOJIEKyJIa 2-TUPONePOKCUIleIeHTepa3HA.
O/HaKO MPOCTPAHCTBEHHAsT CTPYKTypa obeciieunBaeT HHPOPMAIMIO TOJBKO O CTa-
TUYECKOM COCTOSIHUU MOJIeKyJibl. Kakue u3aMeHeHus: TPOUCXO/ISIT HEeIlOCPe/ICTBEH-
HO B XO/I€ peaklyu, Kakue o0pasyloTcsl MHTePMeINAThl, KAKOBA CTPYKTYPa 9MUT-
Tepa, OCTAeTCS HEM3BECTHBIM. BOCIIOJIHUTD 3TOT TIPOGEJI TI03BOJISIOT COBPEMEHHbBIE
KBaHTOBO-XUMUYECKHE METO/bI pacyeToB. B maHHoil paboTe ¢ MOMOIIBIO KBAHTO-
BO-XMMUYECKHE METOJ/IOB MCCJIE0BAH MOJIEKYJISIPHBIN MeXaHu3M (ryopeciieHInm
Ca?"-paspsxennoro ¢ortonporenna obemmua. CorlacHO KBaHTOBO-XUMHYECKUM
BBIYKCJIEHUSIM, BBITIOJTHEHHDBIX [IJIs1 PA3JUYHBIX MOHHBIX (POPM IeJIeHTepaMuia C
y4eTOM aMUHOKHUCJIOT aKTUBHOTO IEHTPA, HA POJIb SMUTTEPA MOXKET TIPETEH/I0BAThH
TOJIbKO MOH-TIApHOE COCTOsTHME (heHosAT aHnoHa 1ejeHTepamuzia. [lokasano, uto
crekTp (GJIyopecieHITuy 3TOTO COCTOSHUSI CUJILHO 3aBUCHUT OT MOJIOKEHUSI IPOTO-
Ha MeKIY aTOMOM KHUCJI0POo/ia (DeHOTBHON TPYIIITHI IIeJIEHTepaAMUIa U aTOMOM a30Ta
His22. CoBmnaziennie pacCUUTAHHBIX CIIEKTPOB MOTJIONIEHUS 1 (PIIyOpPeCcIeHITIH ¢ Ha-
GJIIOAIOIMMHUCS B OKCIIEPUMEHTE MOKa3bIBAET aJeKBATHOCTb KBAHTOBO-XMMUYEC-
KUX BBIYUCJIEHUI 1 C/IeTAHHBIX 3aKTI0YEHTH.
Pabota Bermostena mpu mozaaepskke POMU rpant Ne07-04-00930-a
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ENERGY CONVERSION IN BIOLUMINESCENT REACTIONS

KUDRYASHEVA N.S., NEMTSEVAE.V., BELOGUROVA N.V.

Institute of Biophysics SB RAS, Krasnoyarsk, 660036, Russia,

Siberian Federal University, 660041, Krasnoyarsk, Russia

E-mail: kudr@ibp.ru

Bioluminescence phenomenon is based on enzymatic reactions transforming

chemical energy to visible light with high quantum efficiency (1-100 %). There exist
several types of bioluminescent reactions corresponding to several types of luminous
organisms; they differ in chemical structure of components and enzymes. Purpose
of the work was to reveal general similarities and peculiarities of energy conversion
in different types of bioluminescent reactions — marine bacteria, coelenteramides,
and fireflies. Variation of color of bioluminescence due to energy conversion is a
question of a special interest in this study. Among similarities of the bioluminescent
reactions are: (1) oxidative type of the reactions (with molecular oxygen included)
and (2) type of electronic structure of the emitting molecules: emitters of the
bioluminescent reactions are characterized by effective fluorescence of pp*-type
and upper electron-excited states of np*-type. The type of electronic structure of
the emitters suggests activity of the upper states, which can be formed as primary
excited states in the oxidative bioluminescent reactions. The hypothesis on activity
of the upper electron-excited states in bioluminescent process was experimentally
verified using fluorescent molecules as energy acceptors. The hypothesis was
confirmed experimentally in bacterial and coelenterate bioluminescence. However,
activity of the upper electron-excited states was not found in firefly bioluminescence,
probably because of highest efficiency of intramolecular energy transfer in the
firefly emitter. The upper excited states can be responsible for blue shifts of the
bioluminescence in the presence of proper fluorescent acceptors. Examples of red
shifts of the bioluminescence due to Forster energy transfer are discussed. Another
mechanism for variation of bioluminescence color takes place in coelenterate
bioluminescence. It deals with chemistry in the fluorescent states of the emitting
molecule (coelenteramide). This molecule can change its acidity in the fluorescent
states since the lifetime of these states is longer than time of proton transfer. Several
fluorescent forms of coelenteramide can be formed depending on its ionization
degree. That is why the spectra of coelenterate bioluminescence are broad and
complex; they include spectral components of various forms of coelenteramide in
a broad spectral region. The spectral components of coelenterate bioluminescence
(from jellyfish Aequorea victoria and hydroid Obelia longissima) were determined
and characterized. The results are discussed taking into consideration the proton
transfer in the fluorescent states of the emitting molecule and aminoacid surrounding
of the emitter in the enzymes.
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MOJEJHNPOBAHME INC-TPAHC U3OMEPU3AIINN
XPOMO®OPA 3EJIEHOTO ®JYOPECHEHTHOTO BEJIKA

Urops HOJIAKOB', benna TPUTOPEHKO!,
Anexcanagp MOCKOBCKHNU!?, Anekcanagp HEMYXUWUH!?

Xumnuecknii paxysasrer MOCKOBCKOTO rOCY/IapCTBEHHOTO YHUBEPCUTETA

nmenn M.B. Jlomonocosa, Jlenunckmue ropsl, 1/3, Mocksa, 119992, Poccus

E-mail: polyakoviv@gmail.com; Tes: +7-495-939-48-40

Mucruryt 6uoxumudeckoit husukn nvmenn H.M. Dmanyasss PAH, yiuna Kocsiruna, 4,
Mocxksa, 119334, Poccua

Mpb! IprMeHsieM COBPEMEHHbBIE METO/IbI KBAHTOBON XUMUH JIJISI MOJICJINPOBA-
HUS PeaKInn IMC-TPAaHC U30MepHu3alu Xpomodopa 3eseHoro (uryopecieHTHOro
6enka (HBDI) B rasoBoii (pase. [lyTem cpaBHEHMs PE3YJIBTATOB PACYETOB METOAAMM
DFT(PBEQ) u CASSCF(12/11) nokasano, 4to HeOOXOAUMO UCII0JIb30BATh MHOIO-
KOH(bUTYpAIMOHHbIe TIPUOIMKEHNST KBAHTOBOW XUMUH [IJIsT IPABUJIBHOTO OITMCAHNST
AIEKTPOHHON CTPYKTYPHI OCHOBHOTO COCTOSTHUS ¥ JIIST PACIETOB OHaphepa M30MepH-
3aI[UU B ra30Boii (haze u BOIHOI cpefie.

B BozHoi1 cpesie Mbl uccieyeM JaHHYIO PEAKIMIO € ITOMOIIBIO Pa3IMYHbIX
KOHTUHYaJIbHBIX Moziesieit pactBopurens (D-PCM, C-PCM, SVPE) u ¢ nomoribio
KOMOUHMPOBAHHOTO METOJIa KBAHTOBOU ¥ MOJIeKyJisipHOil Mexanuku (KM/MM) B
BapuanTax reopun a(hdheKkTUBHBIX (hparMeHToB 1 METO/IA dJIEKTPOHHOTO BHEPEHUS.
[TokazaHo, 4TO TOJBKO JIMIIL PE3yJIbTaThl, TOJIydYeHHbIe B Moziesan SVPE, xopoio
COIJIACYIOTCS € AKCIepUMeHTaIbHbIMU fanHbiMu [ 1]. Pacuer B mogestn KM/MM ¢
acdexrTuBHbIMU hparMeHTaM1 IPOBOIMIICS TIPY UCIIOJIb30BAHUH CTaH/APTHBIX Ta-
paMeTpoB /st pparMeHToB — MoJieKyJT Bozibl B iporpamme PC GAMESS [2]. Tlpu
pacyerax B pamkax Mozesan KM /MM ajieKTpOHHOTO BHEIPEHUS /IS y4eTa B3auMO-
NIeiiCTBUI MOJIEKYJI BOJIbI B MOJIEKYJIIPHO-MEXaHUYECKOI YaCTH CUCTEMBI UCIIOJIb30-
Basich apaMeTpsl Moziesin TIP3P. PesyawraTs!, mosyueHHbIe B TTOCTEIHEM CIydae,
HAXOJATCS B XOPOILEM COTJIACHHU C 9KCIIEPUMEHTAIbHBIMU JaHHbIMHU [ 1].

Hamu takske mposejieHo MoziesipoBanne (hparMeHToB MOBepXHOCTeH MOTeH-
[UAJbHON 9HEPTUE OCHOBHOTO U BO30Y/KIEHHOTO 3JIEKTPOHHOTO COCTOSIHUI XPOMO-
opa HBDI B razosoii dasze. [lokazano, 4to 1 B ciryyae 11c-, 4 B cJydae TPaHC-U30-
Mepa IyTeM MOBOPOTa [0 MOCTUKOBBIM CBSA3SIM ¢ HEGOJIBIINM OapbepoM XpoModop
TomnaiaeT Ha KOHMYECKoe TepecedeHne TTOBEPXHOCTe OCHOBHOTO ¥ TIEPBOTO BO3-
Oy KIEHHOTO COCTOSHMUS.

Pa6ora wactuuno noazep:xana rpantom POMU Ne 07-03-00059.

ABTops! BbIpakatoT OarogapHocth porpamme CKUMD-TPUJT u Mexperuo-
HAJIbHOMY BBIYMCJIUTEIBHOMY HEHTPY TOMCKOro rocyiapcTBEHHOrO YHUBEPCUTETA

3a TpelocTaBIeHHoe MalnHHoe BpeMst cynepkomnbiorepa CKND-Cubups.
1. Xiang He, Alasdair E Bell, Peter J. Tonge, FEBS Letters, 2003, 549.
2. A. A. Granovsky, PC GAMESS, version 7.1, http://classic.chem.msu.su/gran/gamess
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INOJYYEHUE MYTAHTOB ®JIYOPECHHEHTHOI'O BEJIKA MRFP1
N PACYET UX CTPYKTYP METOJJAMU MOJIERYJISIPHOT'O
MOJEJINPOBAHUSI

Exarepuna XPAMEEBA!, Baxepuii JIPYI[A?, Esrenunii BPYKEIIL!,
HMennc IMUTPUEHKQO?, Ilerp BPJKEIIT!*?

{Maxkybrer Guontzkenepun u Guonrdopmatku MI'Y num. M.B. Jlomonocosa,
Jlenunckue ropot, Mocksa, 119992, Poccust

E-mail: khrameeva@yandex.ru; akc: (495)939-4218.

*HUMU dusuko-xumuueckoit Guosorun um. A.H. Benosepckoro, Mocksa, Poccust
SMesxayHapoaHblil Guotextosnorndeckuii entp MIY um. M.B. JTomonocosa, MockBa,
Poccus

B nacrostiiee BpeMsi (puryopeciieHTHbIE GeNKH SABJIAIOTCA Harbosee IMUPOKO
MCIOJIb3YEMBIMI MapKepaMu JIJIs1 BU3yaIu3al[iu KIeTOUYHBIX TIPOIECCOB. JKCIIpPec-
creli KIIOHNPOBAHHBIX MyTHPOBaHHBIX TeHoB MRFP1 ¢ mocoenytomum BeigesiennemM
na Ni-comepkaiieil arapose Hamu ObLIK TTOJIy4eHbl MyTaHThl Oesika mMRFP1 ¢ 3ame-
Hamu 110 66 MOTOKEHWIO Ha OCTATKU aJlaHuHa, JeHIHa, CepuHa, IIMCTeNHa, TUCTH-
JIMHA U acTIaparnHa, a TakykKe OllpeieIeHbl NX ONMTHIeCKHe CBONCTBA.

YT06bI HCCIEA0BATh B3AUMOCBA3b MEK/IY CTPYKTYPOU 1 ONTHYECKUMU CBOMC-
TBaMU (DJIYOPECIIEHTHBIX GEJKOB, C MCIOJIb30BAHNEM KBaHTOBO-XUMUYECKUX Pac-
4eToB ab initio GBLLIN TOJTYYEHBI TTAPAMETPHI MOTEHITNAIOB HEHTPATbHON (hOPMBI
xpomocopa diryopecierntroro 6enka DsRed st cusooro mosist OPLS-AA. Ha ux
OCHOBE METOJOM MOJIEKYJISIPHON AMHAMMKM ObLIM PAacCUUTAHbI CTPYKTYPbI IIOJIY-
YEHHBIX HaMU OEJIKOB ¢ TIOMOIIBIO mporpamMuoro makera GROMACS.

Jlna xpomodopos 6enxos 1 ux 6A oxpysxenuit 6bL1 ocymecTBiIeH I106aID-
HBIH TOVICK KOPPEJISIIINI reOMeTPUIeCKUX TapaMeTPOB CTPYKTYP € OTPeieIeHHbIMU
HaMU ONTUYECKUMHU cBolicTBamu. Hanbosee Bbicokue Koo PUIMEHTBI KOPPEIsIII
(0,81-0,87) 6bLIn 06HAPYIKEHDI JJisi TOPCUOHHBIX YIJIOB, BXOSIIMX B cocTas (e-
HOJIBHOTO ¥ MMH/IA30JMI0OHOBOTO KOJIEIl, a TaKyKe PacHoJaraioniuxcst B 061acTsIx
TpucoeamHeHNsT (heHOTBHOTO KOJTbITa K MMUIA30JINI0HOBOMY KOJIBITY U XpoModopa
K Gera-GOUYOHKY.

Haiinennbie koppesssiiiy TO3BOJIAT TMPOTHO3UPOBATH ONTHYECKUE CBOWCTBA
(bsryopeciieHTHBIX OEJIKOB HA OCHOBAHUU UX CTPYKTYP, & TAK/KE BBIAECAATH TTIO3HIIIH,
HauboJiee BasKHbIE /I HalPaBJAEHHOro MyTareHnesa. B okpy:kenun xpomodopa Ha-
uboJjiee MHTEPECHO /ISl HAIIPaBJIEHHOrO MyTareHesa npeacrasisercs 211-s nosu-
nust (GLN211).

192



15.13

HOBBIE KPACHDBIE 1 JAJIbHE-KPACHBIE ®JIYOPECHHEHTHBIE
BEJIKI

Avurpuit YYTAKOB, JImurpuii IIEPBO

Wucruryt Guoopranudeckoii xumun uM. akagemukos M.M.IITemsikina

10.A.OBunnnukosa PAH, Mocksa, 117997, Poccus

E-mail: chudakovDM@mail.ru; FAX: 8-495-330-70-56

3a nocJeaHue HECKOIBbKO JIeT B 00JacTi paspabOTKK KPaCcHbIX U JajibHe-Kpac-

HBIX (DJIYOPECIIEHTHBIX OEJIKOB [IPOU30IIE 3HAUMTEbHbIN TPOPbIB. Briepsbie Obliu
MOJTyYeHbl MOHOMEPHbIE BAPUAHTHI KPACHBIX U JaJIbHE-KPACHBIX (DJIyOPeCIieHTHBIX
GEJIKOB, II03BOJISIONINE OCYIIECTBISTh MEYEHIEe U3ydaeMbIX OEJIKOB B KIBbIX KJIET-
kax. Takue GesKu BBICOKO BOCTPEOOBAHBI KAK JJIsI MHOTOIIBETHOTO OKpAlIMBaHUSI,
tak u st FRET (Forster Resonance Energy Transfer) rexuosoruii. Takske BiiepBbie
ObLIM 1I0JIyYeHbI JaJbHe-KpacHble BapuaHThl (JIyopecleHTHbIX OeIKoB, 00anaio-
IMe BBICOKOI SIPKOCTBIO (hiryopeciieHinn. Takue BapraHThl HEOOXOAUMBI JIJIsI BU-
3yaJn3alMy CUTHAJIA B UHTAKTHBIX TKAHSIX MO/IEJIbHBIX )KUBOTHDIX, & B IIEPCIIEKTHBE
MOTYT TaK:Ke HAaWTH MpUMeHeHne B MeTUITNHCKON TIPAKTHKE.
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MEPOKCH/] BO/IOPO/IA KAK BTOPUYHBII MECCEH/I’KEP:
HUCCIEJOBAHUE C IOMOIIbIO TEHETUYECKU KOJANPYEMOTIO
®JIYOPECHEHTHOT'O NH/IUKATOPA

BceBoaon Bagumosuuy BEJIOYCOB

JlaGopaTtopust MOJIEKYJIIPHBIX TEXHOJIOTUIT [JIs1 GMOJIOTHU U MEUIUHbL, VTHCTUTYT
6uoopranmyeckoii xumun M. akageMukoB M.M. [lemsikuna u 10.A. OBunuHnKOBa
Poccuiickoii akagemun Hayk, yi. Mukminyxo-Maxkias, 16/10, Mocksa, 117997
E-mail: vsevolodbelousov@yandex.ru; dakc +7-495-3307056

Daronutupyionye KJIETKH, TaKue Kak HEHTPohUIbl 1 Makpodaru, nmpeicTas-
JISIIOT 00011 EPBYIO JIMHUIO 3all[UThl OPraHK3Ma OT ATOreHOB OaKTepHabHO npu-
POJIBI ¥ IPYTUX MPOCTENRIINX MUKPOOPranu3aMoB. DaronuTsl HOTJIONAIOT HATOTEHBI,
3aKJI049as UX B 9H/IOIUTAPHYIO BAKyOJIb, U3 KOTOPOH B jlasibHeiieM ¢hopMupyercst
darocoma, T7ie MatoreH paspymiaercs. MHOTHTe TOIbI OCHOBHBIM MeXaHU3MOM MHa-
KTHBAIIMK [1ATOTEHOB B (DarocomMe CYMTAJIOCh OKHCJIEHHME aKTUBHbIMU (hopMaMu
KHMCJI0pO/Ia. JTa TUIIOTE3a HalllJla OCHOBHOE TIO/[TBEPIK/ICHIE B TIPUPO/IE XPOHUYEC-
koro rpanynomarosda (XI). Ilamumentsr, Hecyne XI' umeror gedext B dhepmenTe
HAI®H-okcunaza (NOX) wiasmMaruueckoil MeMOpaHbl (haroiuToB 1 He CIIOCOOHBI
abberTUBHO 60POTHCS ¢ NHPEKITUSMU, BBI3bIBAEMBIMU ITATOTEHAMH OaKTePHATbHOIT
U IPOsKKEBO# pupobl. OIHAKO B TIOCIIEHKE TObI OBLIO IIOKA3aHO, YTO HHAKTUBA-
114 TATOTEHOB B (harocoMe SBJIsIeTCs CJIeACTBUEM a/leKTporeHHoi pyHkineit NOX.
Cynepokeusi U TIepOKCH/ BOJOPOJa Obli OObSIBICHBI MOGOUHBIME TIPOLYKTAMU
NOX-3aBHCUMOT0 TPAHCIIOPTA 3JIEKTPOHOB Yepe3 MeMOpaHy (harocoMbl.

BMmecre ¢ TeM, 60JIbIIoe KOJIUYECTBO HAYYHBIX JAHHBIX I03BOJISIET MIPEII0JIO-
JKUTh CUTHAJIBHYIO (DYHKIMIO Mepokcuia Bojoposa. Hanbosee m3ydeHHbM mpu-
MEepOM SIBJIIeTCs CeJeKTUBHAs WHAKTUBAINS TTePOKCHIOM BOIOPOa TUPO3NH(MOC-
(aras, uTo siBJsIETCST HEOOXOAUMBIM KOMIIOHEHTOM akTuBaiuu MAP kuHasz npu
CTUMYJISIIIUU KJIIETOK POCTOBBIMU (DaKTOPAMU U ITUTOKNHAMM.

Mpbr uccsieoBau MPOAYKIMIO TIEPOKCHIA BOJOPO/IA TIPU (haroluTo3e B pesKu-
Me PeaJbHOTO BPEMEHHU C ITOMOIIbIO TeHETHYECKU KOANPYeMOTro (hJiyopeciieHTHOTO
unrkatopa HyPer. Mbr 0OHapysKuIH, 4TO 1IpU (Haroiurose OncOHN3NPOBAHHOTO
3MMO3aHa KJIeTKN Ha KopoTkoe BpeMs (10 MUH) MOBBITIAIOT MPOAYKITHIO TEPOKCH/IA
Boztopojia. IIpoduib rerepanum 1mepokcuia Bogaopo/a, 1eTeKTHPOBAHHBII € TOMO-
MIbI0 MHMKATOPA, TPUHIUITHAIBLHO OTINYAETCS OT TAKOBOTO, MOJYYaeMOro ¢ TOMO-
[HI0 METO/IOB BHEKJIETOYHOM IETEKITH AKTUBHBIX (hOPM KHUCJIOPO/IA, TTO3BOJISIONINX
JIETeKTUPOBATh OTBET BCEH MOIYJIAMK KieToK. [Ipoduib n BpeMeHHble TPaHUIbl
reHepaly nepokcu/ia BOJI0pojia ¢ momoliibio Hanocencopa HyPer nossoJisier mpej-
1oJ1araTh CUTHAJIbHYIO (DYHKITHIO 9TOH MOJIEKYJIbl B MaKpodarax.
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JIOMUHECIHEHIIAS AMHUOTUYECKO JKUIKOCTHU.
JUATHOCTHYECKOE SHAYEHHUE.

Exarepuna CIOBOKAHUWHA?, Haranpa KO3JIOBA!,
Jleonnx KACBKO?

THY «UucturyT 6nodusuku u kierounoii uuxenepun HAH Benapycus, Mumck,
220072, benapycob

E-mail: sei@biobel.bas-net.by; FAX: 375-017-284-23-59

TYO «Besopycckas MeAMIMHCKAS aKaJeMHEsT TOCJEIUIIIIOMHOTO 00Pa3oBaHUs»,
Murck, 220005, Berapycs

Jlannag paboTta MOCBAIIEHA W3YYEHUIO JIOMUHECHEHIIMU aMHUOTHYECKON
skuakocTr (AJK) 6GepeMeHHBIX C TIeTIbI0 BBIICHEHUS BOIPOCA, MOYKHO JIH IO JIIOMH-
HECIIeHTHBIM XapakTepuctnkam AJK BBIABUTH GEPEMEHHBIX ¢ PUCKOM BPOKICHHBIX
3a60JIeBaHUI Y TIOTOMCTBA.

[TpoBenen criekTpasbHO-TIOMUHECTIEHTHBIH anann3 AJK sxeHIuH ¢ HopMaJTbHO
nporekaroiieii GepeMeHHOCThIO U KEHIIUH C TTaToJIoruell GepeMeHHOCTH (BPOsKAEH-
HbIE TIOPOKH Pa3BUTH I10/1a; OEPEMEHHOCTD, OCIOKHEHHAS Pe3yC-KOHMIMKTOM;
rectosbl). Yeranonieno, uto AJK o6saaer MHTEHCHBHON YaIBTpahrOTIETOBOMI JIT0-
MUHeCIeHIIMel , 00yCJI0BIEHHOI B 0CHOBHOM TpuiiTodanumamu 6eaxos. Hapsiay co
cBeuenueM 6eskoB B AJK JIOMUHECHUPYIOT U JipyTHe coequnenust B obmactu 380—
650 1M, ¢ makcumymamu ipr 430—450 v 1 520—560 rm. TTokazano, 4To HHTEHCHUB-
HOCTB M TOJIOXKEHNE MAaKCUMYMOB CHEKTPOB yJIbTPamOoJIeTOBON JTIOMUHECIIEHITUN
A 1pu HOpMaIbHO TIpOTEKAIONIeld GEPEMEHHOCTH U NIPU OEPEMEHHOCTH, OCJI0K-
HEHHOU CHHIPOMOM 3a/IePKKH PasBUTHS IJI0/a, He pasiamdaiorcs. OO6HapysKeHo,
YTO KaK MOJOKEHNE MAKCUMYMOB CIIEKTPOB JIIOMUHECIIEHIINH, TaK U CIIEKTPOB BO3-
Oy-xaenns momuaecnernnun AJK B BuanMoil obsactu npu 6epeMEeHHOCTH, OCI0K-
HEHHOW CHHIPOMOM 33JIePKKH PA3BUTHUS TIJI0/IA UJTH Pe3yC-KOHMIMKTOM, CABUHYThI
B JUIMHHOBOJIHOBYIO 00JIaCTh 10 cpaBHEeHUO ¢ HOpMOM. C 1oMoIbio (huryopeciieH-
THOTO 30H/Ia, CIeNU(PUIHOrO K THOJIOBBIM IPYIIIIaM, a TAK)Ke Psijia JUMOPUIbHBIX
(JIIyopecIieHTHBIX 30H/I0B, BBISBJIECHO, YTO TIPU MATOJOTHN GEPEMEHHOCTH, CBsI3aH-
HOM ¢ TOPOKAMI Pa3BUTHS MJI0/IA, a TAKAKe TPU OEPEMEHHOCTH, OCTOKHEHHOTT pe3yc-
KOH(JIMKTOM WJIM FeCTO3aMH, IPOUCXOAUT CHUsKeHne ypoBHa SH-rpymmn 6e1koB n
n3MeHenue U3NIECKOTO COCTOSTHUS JTUTTHIHBIX KoMIIoHeHTOB B AJK. [Tomyuyennbie
IKCIIEPUMEHTAIbHbBIE JJAHHBIE CBUJIETEIBCTBYIOT O Ba’KHOCTH U MEPCIEKTHUBHOCTU
NPUMEHEHNS CIIEKTPaNbHO-TIOMUHECIIEHTHBIX XapakTeprucTuk AJK 11s paspaboTku
c110co6OB BbisiBJIeHMs GEpeMeHHbIX ¢ HAPYIIEHUSAMU Pa3BUTHS 1101, BbIsiBieHble
OTJINYKS JTIOMUHECIIEHTHBIX TTapameTpoB AJK 11pu nmatosiornu  GepeMeHHOCTH SIBU-
JINCH OCHOBOM /I Pa3pabOTKU 9KCIPECC-METOAA ONPEAeNeHUs BHYTPIYTPOOHBIX
HapyIIeHWH Pa3BUTHS TIIO/IA.

ABTOpBI GarogapsT 3a huHancoByio noauepxkky bBPODU ( B03-297 u B07-
319).
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HNEJEHTEPASHH-3ABUCHUMBIE BEJIKN
JJI1 BUOJTIOMPMHECHEHTHOTO MUKPOAHAJIN3AIDOIIO

Jhionvuiaa @PAHK, Bacwmca BOPUCOBA

Wucruryr 6nopusukun CO PAH, Kpacnospek, Akagemropoaok, 660036, Poccust,
E-mail: Ifrank@yandex.ru; FAX: 8-3912-433400

Ienenrepasut (CE) u ero mpousBoHbIE SIBJSIOTCS HanmboJiee MIMPOKO pac-
[IPOCTPAHEHHBIMU JIIOIIM(EPUHAMU CPe/I M3BECTHBIX MOPCKUX CBETSIIUXCH Op-
ranuamoB. Cpeau HUX Hanbosiee U3YYCHHBIMU SIBJASIOTCS OUOJIOMUHECIICHTHbIC
CUCTeMbI KUIITETHOOMOCTHBIX — Mey3bl Aequorea, runpounanoro mosmna Obelia n
MsTKOro kopasia Renilla, a takske pakoobpasubie Metridia. BuosoMuneceHus
[ePBBIX JIBYX OPraHu3MOB 00yCJIOBJIeHA HaMM4YueM Tak HadbiBaeMbix Ca’'-pery-
JIIPYeMbIX (POTONPOTEUHOB, TIPEACTABISIONIMX COO0N yCTOUMBbIN hepMeHT-cy6-
CTPATHBIN KOMILJIEKC U3 alloNPOTENHA U TlepoKculiesieHTepasuHa. Ilpucoennenne
MOHOB KaJIbIIMs BbI3bIBACT KOH(MOPMAIIMOHHDIE N3MEHEHHS MOJICKYJIbI, B pe3yJibTare
KOTOPBIX IPOUCXOIUT Peakiys AeKapOOKCUIUPOBAHUSI IIEPOKCHUIIEIEHTEPA3UHA,
KOHEYHBIMU HPOJLyKTaMU KOTOPOi aBJsiorcs nenenrepamu, CO, n KBaHT cBeTa
(1, =480um). Biarosaps BbICOKOMY KBAHTOBOMY BLIXOJY, HU3KOMY YPOBHIO IIyMa,
He OrpaHMYEeHHOMY JIMHEHHOMY [HMalla30Hy CUTHAJIA, HOCTYIHOCTH PEKOMOWHAHT-
HBIX OEJIKOB 1 CTaOUIbHOCTH TIPH MOAUMDUKALUSAX 1 XPaHeHUU (HOTOIPOTEUHBI Ha-
HIJIM TIMPOKOE TIpUMeHeHne Kak ahheKTUBHbIEC PENopPTepbl in vitro — B UMMYHO- 1
JHK-rubpuamnsaiiioHHoM aHanuzax. [Ipu aTOM CIIEKTp aHAJIU3UPYeMbIX BEIeCTB
BeCbMa IIMPOK — TOPMOHBI, TIATOTEHHbIE OPIraHU3Mbl, BUPYCHI.

I[TenenTtepasun-saBucuMbie Jonudepassl Renilla v Metridia mmpoko ncmmosn-
3YIOTCSI KaK peroprepsl in vivo. [Ipu aTOM peakiuio MHUIMUPYIOT 100aBIeHIeM
cBobonnoro CE. OpHako u3BecTHO, uTo B 11pupoe y Renilla nenenrepasus joka-
su3oBad B osioctn Ca**-3aBrucuMOro Teientepasun-casabiBaioniero 6eka (CBP).
[Tpucoemmaenne x CBP monos kampims gemaer CE qocTymHBIM /111 OKHUCTEHNS,
karanusupyemoro jnowudepasoit (1 6uomomunecneniy — 480um). Hamu 65110
nokasano, uto CBP sapigercs Goiee a(hHexTHBHBIM, YeM CBOOOHBIN 1ieJIeHTepasiH
«cybeTpaToM» He TOJIBKO s tonndepasbl Renilla, Ho u s motudepassr Metridia.
MojiesibHble 9KCIIEPUMEHTBI JIEMOHCTPUPYIOT IPUMEHUMOCTD 3TuX OesikoB (CBP u
montndepassl Metridia) st ananusa in vitro B TOM 4UcJIe U B TaHaeMe ¢ (hoTompore-
UHOBBIMU PEIIOPTEPHBIMU OEIKAMUL.
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C5.1

N3YYEHUE KBAHTOBOMEXAHUYECKMMH METOJJAMI
OBPA3OBAHUA XPOMO®OPA B 3EJIEHOM
®JIYOPECIHHIEHTHOM BEJIKE

JOmvurpuii POIIYITKWH!, Mapuna MYPHUHA?

TOY BIIO “Poccuiickuii TocyiapcTBEHHbII MeAUIIMHCKUI yHUBepcuTeT Pocaipasa”,

Mocksa, yi. OctpoButsnosa, a.1, 117997

E-mail: marina_murina@mail.ru; FAX: +7-495-434-47-10

2OTY “HUU dusuko-xuMndeckoil Meaunuib’’, Mocksa, Poccust

B sesenom duyopecuentrom Genke (3MP) xpomodop o6pasyercs TpUIlenTu-

nom Cep65-Tup66-Tmn67. HauanpHast cTagiss XpPOMOTEHHOTO TIPOIlecca TPeCTaB-
JsieT coO0i HyKIeO(PUIbHYIO PEAKITMIO AMU/IHOM TPYIIIBI IJIMIIMHA ¢ KAPOOHUIBHO
IpyIIoi cepuna ¢ o6pazoBaHyeM UK. [IUIUH ABJISETCS KOHCEPBATUBHOM aMu-
HOKHUCJIOTO B XPOMOTEHHBIX TPUIIENTHAAX Apyrux Oenkos cemeiicrsa 3MP. Ytobbr
HOZOWTH K BBIACHEHMIO TAKON MCKJIIOYUTENbHON POJIM TJIMIMHA, OBbLIO TPOBEAEHO
uccaenoBanue pparmenta 3OP Tpe-Den-Cep-Tup-Tnu-Ban-Tinn u psira mytant-
HBIX TIENTH/IOB, B OCHOBHOM, C 3aMeHOI rniinHa. VIcXoiHy0 3-X MEPHYIO CTPYKTY-
py nenTua0B 6paiu B hopMe, COOTBETCTBYOIIEN CTAHAAPTHBIM 3HAUEHUSIM JIJIMH 1
yIIIoB cBsizeil. Buauase mapamerpuyeckuM MetogoM PM3 npoBoauin riiobaibHyIio
MUHUMHA3AIIIO 9HEPTUH (TETIOTH 00Pa30BaHIs) MM MUHUMHU3AINIO dHEPTHH /10
[EPEXO/IHOT0 COCTOAHUA (ce/1a). 3aTeM /I 3TUX COCTOSHUN MOJYIMITMPUYECKUM
MeTo oM AM1 1TpoBOINIIN KOMITBIOTEPHBIE PACYETDI MTAPIIUATBHBIX 3JIEKTPUYECKIX
3apsI/IOB ATOMOB B PAMKaX MOJIEKYJISIPHOTO AJIEKTPOCTATUYECKOTO NOoTeHInana. Be-
JIMYMHA 3TUX 3aPSJI0B 3aBUCUT OT KOH(UTYPAIIMK MOJIEKYJIbI U YKa3bIBaeT Ha pe-
AKI[MOHHYIO CIIOCOGHOCTH ATOMHBIX TPYIIIL DTO ObLIO TTOATBEPKAEHO IKCIIEPHUMEH-
TaJTbHO HA aMUHOKHCJOTHBIX XJIOPAMUHAX 110 KPUTEPHIO Jie3aMUHUPOBaHUsL. [liist
npupoaroro rexcareruza 3MP pacuer MOKA3bIBAET HATMYHIE TEPEXOHOTO COCTO-
SIHUST, SHEPTUST KOTOPOTO MPEBBINIAET SHEPTHIO TI06ATEHOTO MUHUMYMa IIPHMEPHO
Ha 1200 k/[5x/Moub. [Ipr TakoM SHEPreTUYecKoM Gapbepe HUKIU3aIKs PoNIeT
JIOCTATOUHO OBICTPO, €CJIU B MEPEXOHOM COCTOSIHUM YBEJIUYUBAETCS SHTPOIIUSL.
[numun onpeniesienno Boizensietcst u3 uzydennoro psga Wie, Ban, Cep, Jlei, Tpe,
AJta B MyTaHTHBIX MENTH/AX: €TO CyMMa 3aps/I0B aTOMOB aMuAHO# rpymbl «C NH»
orputaresibhast (0koso -0,38), HoO HauGoJbLIAS 10 MOLYJIO. DTO YKa3bIBAeT, YTO
[JIMIUHY caMOMYy 110 ceGe CBOICTBEHHA MOBBIIIEHHAsT PEAKIINOHHAS CIIOCOOHOCTD.
K rmmnuny 61M3K0 IpUMbIKAeT U30JelIH. Bo3MOKHO, 4TO B MyTaHTHOM O€JiKe B
dbopme Tnu67lne moxker ahdeKTUBHO TIpOTEKAaTh peakius ukinsanuu. Pabora
yacTuaHo BhimtosineHa mo Tockoutpakty Ne 02.512.11.2191 ¢ DepepaiibHbiM areHT-
CTBOM 110 HayKe 1 MHHOBAIUSIM.
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C5.2

MMOJIYYEHUE ONYXOJIEBO# KJIETOYHOI MEJIAHOMbBI
JIMHUU 000000, CTABMJIBHO O9KCITPECCHUPYIOIIEN KPACHBIN
®JIYOPECIEHTHBI BEJIOK TURBORFP
B YCJIOBHUAX 100000 M 0OI00000O

Jlaiican APCJIAHBAEBA, Wpuna MEEPOBUY,
Anexcangp CABUIIKUN

Yupesxxnenne Poccutickoit akagemun Unctutyt buoxummm um. A.H. baxa PAH, 119071,
. Mocksa, Jlennackuii up., 1.33, k.2
E-mail: arslanbaeva@mail.ru;

Cosjlanne akcrepruMeHTaIbHON MOJIeJIN YeJI0BEYECKOI OITyXO0JIH, KOTOPas 9KC-
[peccupyer KpacHblil (pJIyopeciieHTHBIN OeJIOK, II03BOJIUT U3ydaTh PasHOOOpasHbIe
OILyXOJIEBBIE MPOIIECCHI, TAKUE KAK IIEPBUYHBII OIYXOJIEBbII POCT, METACTA3MPOBA-
HUe, AaHTMOTeHe3 U JIeliCTBIE IIPOTHBOOIYXO0JIEBbIX [TPErapaToB.

Ileab pabOTHL: TOMYYEHUE OIYXOJIEBOI KJIETOYHON JIMHUKM YeJOBEKa JIMHUN
melKor, koTopasi cTabUJIbHO SKCIPECCUPYET KPaCHBIH (BuIyopeciieHTHbIH OeoK
TurboRFP.

Omnyxosiesble kiaetku JuHuu melKor Obliu TpaHChUIMPOBAHBI ILIA3MUA0N
pTurboRFP-C1 meromom suniocomarbHoll Tpancdexiun. CTabuibHO aKCIIpeccu-
pyIOlUe KIEeTKH OTOUPATIU ¢ MOMOIIBIO CEJIEKTUBHOTO aHTUOMOTHKA F€HETUIINHA.
C 11e/1bI0 TIOJIyYeHUsT KIIETOK, KOTOpble HauboJiee IPKO U PABHOMEPHO MEKAY CO-
60ii akcipeccupyor 6enok TurboRFP, mosyuanu nmoromcrso oxHoro kioxa. [louy-
YeHHblE KJIETKU 00Jaaiu siproii duryoperiennueil. [[yinrenbHoe BhIpAlMBaHE B
OTCYTCTBHUE CEJIEKTUBHON CPEJibl, MOKA3aJI0, YTO MHTEHCUBHOCTb (QJIyopecIeHInn
kJetok rocste nmposenenus 20 naccaxeit. [Iposenennsiit [T P-ananus, ¢ momorisio
KOTOPOTO OIPE/IeJISJIOCh KOJMYECTBO IIA3MU/IbI Ha KJIETKY, [TOKa3as, YTo IocJie
20 nmaccakeii KOJTMUYECTBO TJIA3MUJIBI HA KJIETKY HaunHaeT najiarthb. CienoBaTesnbHo,
kJsieTKU B Tevenne 20 naccaxeil crabuibHO 9KCIPECCUPYIOT OEJIOK, IOCIe Yero Heob-
XO/IMMO TIPOBO/IUTD PEKJIOHUPOBAHME SIPKO (HJIyOPECIUPYIONINX KJIETOK.

[ToyyeHHbIe PEKJIOHMPOBAHHBIE (IIyOPECHUPYIONIME KICTKH, 00Jagaiolime
SIPKOU huryopeciieHIyeii, ObLIN BBEAEHBI TIOKOKHO MbiinaMm juaun Nu/Nu. Ha 32ii
JIeHb TI0CJIe MHOKYJISAIMU KJIETOK, MBIIb OblJIa YMEpIIBJIEHaA, OIyX0JIb BbIpe3aHa u
Hape3aHa Ha cJjaiijibl. V3ydyeHue craiiioB OKa3auo, 4To OIyXoJu sipKo (diryopec-
LUPYIOT.

BoiBogsr: kiierku snaun melKor, ciioco6Hbl 00pa3oBbIBATH OIIYXOJIb B MBIIIAX
sy Nu/Nu; mosrydeHHbIe OITyX0JIu SIPKO (hJIyOPeCcMpyIOT B TeUeHME JTUTETbHO-
rO BPEMEHHU.
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C5.3

IKCHEPUMEHTAJIbHASI TPOBEPKA TNIIOTE3bl Ob AKTUBHOCTU
BbICHINX SJIEKTPOHHO-BO3BYKJAEHHBIX COCTOAHNU
B BUOJIIOMUHECIHEHIINH KNITEYHOIIOJIOCTHBIX

Hapnexna BEJIOTYPOBA!, Hanexaa KYJIPAIIIEBA!?, Poza AJITMEBA?

Mucruryr 6nodpusukn CO PAH, 660036, Poccust, KpacHosipck. Akagemropogok 50,

E-mail: nbelogurova@mail.ru; pake: +7-3912-43-34-00

2Cubupckuii heepasibiblii yHUBEPCUTET

IMUTTEPDI OMOJIOMUHECIIEHIINY BCEX BUIOB PEACTABJISIOT cO00it TeTepoLuK-
JIMYECKUE MOJIEKYJIbI, XapaKTePU3YIOIecs BBICOKUM BBIXOIOM (DJIyOpeCIeHINY;
YPOBHM 9HEPrUM UX NP*-COCTOSHUN He ABIAI0TCA HU3MmNnMU. CyliecTByeT BeposT-
HOCTb y4acTUsi B OMOJIOMIHECIIEHTHOM TIPOIIECCe YKa3aHHbIX NP*-cocTosiHui, hop-
MUPYIOHUIUXCS 3JIEKTPOHHBIMU MOACUCTEMAME KAPOOHUIILHBIX TPYIIIT MOJIEKYJIbL, T.K.
UMEHHO KapOOHUJIbHbIE TPYIIITBI 00Pa3yIOTCsl B PEAKIIUSAX OKUCIEHHUS OPTaHMYeCKIUX
COEJIMHEHNH, K KOTOPBIM OTHOCATCSI OUOJIIOMUHECIIEHTHBIE TIpoliecchl. [umoresa
YYaCTUsI BBICIIUX 3JEKTPOHHO-BO30OYKAEHHBIX COCTOSIHUII MOJIEKYJIbI SMUTTEPA
GUOIIOMUHECTICHIINY B GHOJIOMUHECIIEHTHOM MIPOIIeCcce BIiepBbie ObLIA IPEIIOKEHA
JLH. Huropuasim 1 H.C. Kypsmesoii. K Hactosmemy BpeMenn faHHast TUTIOTE3a
MOATBEP KAeHA 1JIst OromoMuHecenimy Gakrepuil. He Haiiziennr Beicine Bo30y k-
JIEHHBIE COCTOSIHYSI B GUOJIOMUHECIIEHIIUI CBETJISIKOB, YTO BEPOSITHO CBSI3aHO C BbI-
COKOI A(h(HEKTUBHOCTHIO BHYTPUMOJIEKYISIPHOM MUTPAIlUeil SHEPTUU B OMUTTEPE.
ILesb npesiaraeMoii paboThl COCTOUT B 9KCIIEPUMEHTAILHOM TIOATBEPIKACHUN

rUIoTe3bl 00 AKTHMBHOCTH BBICIINX 3JIEKTPOHHO-BO30YKIEHHBIX COCTOSIHUN IMUT-
Tepa GUOJTIOMUHECHEHIIMN KUIIEYHOIIOJOCTHBIX. VI3ydeHbl OMOJIOMIHECIIEHTHBIE
criekTpbl MyTaHTa obesmta FSSH B npucyrcrBuu psiaa hiryopecieHTHbIX KpacuTe-
siett (nmupen, HadTanuH, 2-MeTOKCUHADTAINH ), 9HepTrHsl (DIyOPECIIEHTHOTO COCTOSI-
HUS KOTOPBIX BbILIE, YeM dHEPTHUs (hIyOPeCIeHTHOTO COCTOSHUS GUOTIOMUHECIIEH-
THOTO aMuTTepa. CIIEKTPBI MOMJIONIEHNUS JaHHBIX KPacuTesIel He MepeceKkanTes o
CHEKTPOM GUOTIOMUHECIIEHITNH, YTO UCKII0YACT TPUBUAIBHYIO aOCOPOIMIO U MEK-
MOJIEKYJISIPHbII pe3oHaHCHBIN S-S 1epenoc. Bee Tpu Kpacuress mokasanu ciabyro
CeHCUONIN3UPOBAHHYIO (hIIyOPECIEHIIUIO B TIPOIlecce OMONIOMUHECIIEHTHON peak-
run. [Tosrydennble pe3ysibraThl J0Ka3bIBAIOT AKTHBHOCTD BBICIITNX 9JIEKTPOHHO-BO3-
Oy KICHHBIX COCTOSTHUI B OUOJIOMUHECIIEHIIUE KUIIEYHOIIOJOCTHBIX.
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C5.4

OKUCJUTEJbHAS ®OTOKOHBEPCHS 3EJIEHOTO
®JIYOPECHEHTHOTO BEJIKA

Anexceit BOTTAHOB, Anexcanap MUIIINUH, Koucrantun IYKbSHOB

WrucrutyT 6roopranmdeckoii xumun uM. akag. M.M. Illemskuna n I0.A. Opunnnnkosa

PAH, Muxyxo-Makuas 16/10, 117997 Mocksa, Poccus

E-mail: noobissat@ya.ru; FAX: +7-495-330-70-56

B 1997 roxy amepukanckumu u panitysckuMu ucciepobatenasmu [ Elowitz

et al. Curr. Biol. 1997, 7, 809—812] 6bL1 06HapyskeH mporiece (OTOKOHBEPCHHN 3eJ1é-
Horo (uyopecienTHoro 6esika gukoro tuna (wt GFP) u ero MyTaHTOB B KPacHYIO
daryopectienTryio hopmy (MakcumyM Bo30ysKIEHUS [TPU 525 HM, MAKCUMYM 3MHC-
cuu 1ipu 600 uM). JlaHHOE siBJIeHMe ObLIO 3a()UKCHPOBAHO KaK B PacTBOPE, TaK U
B JKUBBIX KJIETKAX, ¥ TPEOOBAJIO BO BCEX CJIydastx OeCKUCIOPOAHDBIX yCaoBuil, M3y-
yasi cBeToMHAynupyeMbie npespaiienus 6enka EGFP (enhanced GFP), mbl o61a-
pPyKusu HOBBIN THTT (hoTokoHBepcnun. OKazanock, 4To KpacHast (opma (MakKCUMyM
BO30Y:KIeHUs 1IpK 575 HM, MakcumyM amuccun npu 607 HM) Oblia criocobHa 06-
Pa3oBBIBATHCA B IIPUHIUITMAJIBHO WHBIX, & UMEHHO, OKUCJIUTEJIBHBIX YCIOBUSX, Ha-
[pUMEP, B MPUCYTCTBUY KPACHON KPOBSHOI COJM, GEH30XMHOHA U JAPYTHX JIEKT-
POHHBIX aKienTopoB. OT MPUCYTCTBUSI KUCJIOPO/IA T0J00HBIN TIPOIIECC HE 3aBUCHUT.
VHTepecHo, 4To HHTEHCUBHOCTD (DJIyOPECIIEHIN KPacHOoiT hopMbl, 06pasyrorieiicst
OKMCJIUTEIbHBIM TIyTEéM, Obljla CYLIECTBEHHO BbIIE TOW, YTO AOCTUTAeTCs: B Gec-
KUCJIOPOJAHBIX ycioBusiX. HeoOX0AUMO OTMETUTD, YTO B OKUCJIUTEIbHBIX YCIIOBU-
AX KpacHyio (HopMmy 06pasyioT fajneko He Jiobbie 3enénbie GuyopecienTrbie Gel-
KU: CPeId MCCJIe0BAHHBIX HAMU CIIOCOOHOCTh K OKHMCJIUTEIbHOM (hOTOKOHBEPCHH
nposisuiin Tosibko EGFP u AceGFP (nocnenunii samerno xyske). Ham ynamnocn
BOCIIPOM3BECTH OOHAPYKEHHBIN 3(hEKT B 3YKAPHOTUYECKUX KJIETKAX U TT0Ka3aTh
3aMETHYIO T€TePOreHHOCTD MH/IUBUIYATIbHBIX KJIETOK B OTHOIIEHI HHTEHCUBHOCTH
u KuHeTuku (HopMUPOBaHUs KpacHoii (hopmbl. Takum 06pa3oM, Hamu OblLiia BIIEPBbIE
npojeMoHceTprpoBana GoToKoHBepeust GIYyOPECIeHTHBIX GEJIKOB, OCHOBAHHAS Ha
OKUCJIUTETBHO-BOCCTAHOBUTE/IBHBIX PEAKIUSAX C HEOPTaHMYECKUMHU U OpraHuyec-
KUMM OKHCJUTENSIMU, B TOM YUCJIE TIPUCYTCTBYIOIUME B JKUBOH KJIETKE.
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C5.5

MEPBBI BAPUAHT GFP ME1Y3bl 0000000000000 0oo
C IIMKOM 9MHCCHUHU ®OJIYOPECHEHIINN B KPACHO
OBJIACTU CIIEKTPA

Anexcauap MUILIINH!, ®exop CYBAX?, Baaaucias BEPXVYIIIAZ,
Koncrantun JTYKbSIHOB!

"MucruryT 6uoopranndeckoi xumun um. akaga. M.M. Hlemsakuna u 10.A. OBunHHIKOBA

PAH, Mukisyxo-Maxkias 16/10, 117997 Mocksa, Poccus;

E-mail: a.s.mishin@gmail.com; FAX: +7-495-330-70-56

?Department of Anatomy and Structural Biology and Flow Cytometry Core Facility,

Albert Einstein College of Medicine, Bronx, New York 10461

3enenbiit hayopectientrbiii 6enok (GFP) menyssr Aequorea victoria u ero mMy-

TAHThI IIMPOKO MCIIOJIb3YIOTC B OMOMEMIIUNHCKUX UCCAEI0BAHIIX B KauecTse (ury-
OpECLEeHTHBIX MapkepoB. HecMOTps Ha KoJloCCasIbHBIE YCUIUS aKaJIeMUYECKUX U
KOMMEPUYECKUX OpraHu3alnii, HarpasJseHntble Ha mosrydenue BapuantoB GFP ¢ ary-
OpeclieHIell B KpacHOU 06J1acTh crieKTpa, HanOOIBIIMN OCTUTHY ThII 6aTOXpOM-
Hblii caBur 110 cpasHenmto ¢ GFP pukoro Tuna cocrasisier Beero jmiib 20 HM (Mak-
cuMyM amuccenn — 529 1m). Mbl HCITOJIB30BAJIN HOBOIO CTPATErHIO MOJIEKYJISIPHON
9BOJIIOIIUY, OCHOBAHHYIO HA COBPEMEHHBIX IPEACTABICHUSIX O MeXaHh3Me 06paso-
BaHust xpomodopa KpacHoro diryopecienTHoro 6esika DsRed, npumenus koropyio,
BIlepBbIe ynanoch nouayunth BapuanTel GFP comep:kamue dhopmy ¢ diyopecrien-
el B KpacHoii obsactu criektpa (MakcuMmyMm Bos3OyskaeHus: (pyopeclueHun —
555 uM, MakcuMyM amuccnu — 585 nm). Ha ocHoBannu aHaim3a aMUHOKUCTOTHBIX
3aMeH B 9TUX BaPUAHTAX M KOMIIBIOTEPHOIO MOJIEIMPOBAHISI OBLT TIPEIJIOKEH HO-
BbIIl HEOKHCJIUTEIbHBII MeXaHu3M 06pazoBaHust XpoModopa ¢ KpacHOi (iryopec-
HeHIMel, BKAIOYAOUN JeruapaTainuio O0OKOBOU e ceputa B 65-M 110J0KEHUH.
[Tokazana BO3MOKHOCTb IPUMEHEHNS OJ[HOTO M3 MOJyYeHHbIX BapuanTos, R10-3, B
KauyecTBe JIOTIOJIHUTEIbHOW JABYIBETHOH (DJIyOpPECIeHTHOI METKHU TIPU HKCIIPECCUN
B KJIETKAaX MJIEKOIUTAIONIUX U TPOTOYHOI ITUTODII00OPUMETPUN.
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C5.6
POJIb 178 IIOJIOSKEHU S B ®OPMUPOBAHIU XPOMO®OPA KFP

Axexcannp JI. PYCAHOB!?, Tatbsina B:,I/IBAH_[I/IHA3,
Anexcanap II. CABUITKHNI!?

Wuapexnenue Poccuiickoit akagemun Macturyt buoxuvnu nm. A.H. Baxa PAH,
119071, r. Mocksa, Jlenuuckuii mp., 1.33, k.2

E-mail: alex_rusanov@inbi.ras.ru

Mockockwuii [ocynapcrBenbiit Yinsepcuter nm. M.B. Jlomorocosa, Xumuueckuii
dakyasrer, 119991, r. Mocksa, Bopobbésbl rops, .1, cTp. 3

SUuCTUTYT OMOXUMUU 1 g)nsnonorym mukpoopraruamoB um. [.K. Cxpsiouna PAH,
[Tymro, MockoBckast obsacts, Poccust

Keanrosbiii Bbixoji diryopecuennuu kpachoro Geaxa KFP moxkHO cymiecr-
BEHHO YBEJIMYUTH MPU OOJTyYeHUN WHTEHCUBHBIM 3€JIEHBIM CBETOM. JTO SIBJICHUE,
Ha3BaHHOE «Pasropanue», 06paTuMo, B TEMHOTE XPOMOGhOP BO3BPAIIAETCS B MCXOI-
Hoe Hedryopecupyioliee coctosinue. TeopeTndyeckue pacuéTbl MOKA3bIBAIOT, YTO
ocTaToK B 178 10/I0KEHNH, KOTOPBIII HAXOAMTCS B HEIIOCPEACTBEHHOM GIM30CTH OT
xpoModopa, MOKeT BAUATH Ha 9(h(HEKTUBHOCTD «Pa3TrOPaHUs».

Ilennio uccnenoBanus sBisnoch nomydenue mytanta KFP mo atomy nomoxe-
HUIO U U3yY€eHHe CBOWCTB HOBOIO GeiKa.

B ucxoaHoM 6ejike B JaHHON MO3UIIMU HAXOAMTCS THPO3UH. Bblia npoussee-
Ha 3aMeHa TuposuHa 178 Ha denunananun. len Geska, comepxamuii 6xHis dpar-
MeHT Ha N-KOHIle, dKcrpeccupoBain B kiaetku E.coli. Tlocne Bbimesnenust 6e0k
MO/IBEPrajICsT OYUCTKE ¢ TToMOTIbIo addurHoi xpomatorpadun Ha Ni-NTA arapose
(Qiagen) rpasmenTOM KOHIIEHTpaIuit umuazosa ot 20 xo 250 MmM. Hamdwe u gmc-
ToTa Gesika OBITH TIOKA3aHbl ¢ TIOMOIIBIO IEHATYPUPYIOIIETO IeKTpodopesa.

[Ipu aTom BBenmeHme AaHHON MyTaIuy MPUBOANUT K moTepe (hIyopecIieHTHBIX
CBOMCTB GesiKa. DKCIEPUMEHTBI 110 AMHAMUYECKOMY CBETOPACCESHUIO TTOKA3alu,
4T GEJIOK CYILECTBYET B BUJIE CUIIbHOAIPErMPOBAHHBIX YACTHIL, B TO Bpems Kak KFP
CyTIECTBYeT MMPENMYTIECTBEHHO B BH/IE TeTPaMepa.

Taxum o6pazom, 178 nosurust 1elCTBUTENLHO UTPAET BAKHYIO POJIb B IIOSIBJIE-
Hun u cBolictBax duryopectieniiun KFP, a Takske oka3piBaeT BIUSHIE HA arperaTHble
cBolicTBa OeKa.
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C5.7

CO3JIAHUE TEHETUYECKU KOJIUPYEMOTO )
®JIYOPECIIEHTHOTO UH/IUKATOPA 17151 BHYTPUKJIETOYHOI
JNETEKIIMY OKCUJIA A30TA

Harama CAOPOHOBA, Bcesonog BEJIOYCOB

WucTutyT 6Hooprannyeckoil xumMun uM. akagemMukos M.M. Illemskuna
n IO.A. Opunnmmkosa PAH, yn. Mukiayxo-Maxumas, 16/10, Mocksa 117997, Poccust
E-mail: natsafr@yandex.ru

Oxcupn azora (NO) BoBJieueH B PEryJsiiiuio TakKux (hyHIaMeHTAIbHBIX SIBJIE-
HU, KaK SMOPHOHAJILHOE PA3BUTHE, BOCIIAIUTEIbHbIE PEAKIIUN, UMMYHHBIN OTBET U
€ro HapyIIeHus! IPU ayTOUMMYHHBIX 3a00JI€BAHUSIX U MHOTUX JPYTUX BaKHBIX [1JIsT
(OYHKIIMOHNPOBAHNS OPraHN3Ma YeJI0BEKa ITPOIIECCOB.

B Hacrosiminii MOMEHT He CyIIeCTBYeT METOJOB, O3BOJISIONUX HAIPAMYIO
POBOAUTH M3Meperue kouientpaun NO 1 HabMo0AaTh ero JMHAMUKY B 5KUBBIX
KJIeTKax. MeTozbl, OCHOBAaHHbIE Ha XUMHUYECKOH KOJTOPUMETPUYECKOI IeTeKITNH
HUTPUTOB U HUTPATOB, 00pasyouxcst 13 NO BO BHEKJIETOUHOI cpejie, TPyLoeM-
KU, MaJIOYyBCTBUTEJIbHbI U He TIPUMEHUMBI JUUIsl TIPSIMbIX uaMepenuii. Hanbooee
YYBCTBUTEJIbHBIE METOJIbI OCHOBAHbI HA UCIOJb30BaHUN NO-CeJIeKTUBHBIX AJIEKT-
POJIOB, OJIHAKO OHU TIO3BOJISAIOT IETEKTUPOBATD TOJBKO BHEKJIETOUHBIN OKCHJL A30Ta.
Merto/pl, ncnob3yonme XumMmuueckne GuryopecieHTHbIe KPACUTeNN IS JIeTeKINN
NO BHyTpU KUBOU KJIeTKH, 00JIaga0T HU3Koii crrennduunoctbio kK NO. ITonbitku
CO3/IaTh UHIUKATOPbI OKCH/IA a30Ta HA OCHOBE 3€JIeHOr0 (hJIyOPECIIEHTHOTO OesiKa
(GFP) He yBeHYAMCh YCIEXOM, TIOCKOJIBbKY TIOJNYyYeHHbIE XUMEPHbIe Genku b0
6bum HecttenuuunbiMu ( GFP-Meraiornonent), b0 MOKa3bIBAIN CJAUIIKOM
MaJleHbKoe U3MeHeHue uryopeciieHTHOro curtasa B orset Ha NO (11pocToit xumep-
ublii 6esok GFP-sGC).

MbI HOAONULIN K DPENIEHHIO BbIIIENEPEYnCIeHHBIX METOANYECKUX PoOaeM
[yTEeM CO3/IaHUSl TEHETHYECKNU KOAMPYeMOro (hJIyOPECIleHTHOTO MHAMKATOpA IS
aerexinn NO B )KMBBIX KJIETKAX, COCTOSIIETO U3 IIMKJIMYECKH TIePMYTHPOBAHHOTO
skearoro ¢uyopecteHTHOro Genka (cpYFP), nHTerpupoBaHHOTO B TeM-CBS3bIBA0-
Uit JoMeH pacTBOpUMOil ryannaatiukiassl (SGC). Mbl IPenonoKuim, 4To B 11o-
HOOHOM XMMEPHOM Oesike KoH(MOPMAIMOHHbIE U3MEHEHHUST 4YBCTBUTEILHOTO BBICO-
kocrerdranoro gomena sGC npu ero Banmozeiictsun ¢ NO Gy/IyT repenaBaThest
Ha okpyskeHue xpomodopa cpYFP, Menss criekTpasibHble CBOiCTBA TOCseHero. Mbl
MOKA3aJI1, YTO U3MEHEHUS CHEKTPAJIbHBIX CBOMCTB (UIyopeciieHTHOro NHANKATOPA
oTpaxkaioT m3MeHeHns ypoBHSI NO B H3y4aeMoii crucTeMe, YTO 03BOJISIeT BECTH MO-
HUTOPUHT BHYTPpUKIeTOYHOro NO B peskume peasibHOrO BpeMEHH B JKUBBIX KJIETKaX.
Paspaborannas cxema co3/ianust 6loceHcopa MOXKeT ObITh UCTIOJIL30BAHA /ISt KOHC-
TPYUPOBAHUSI TEHETHUECKU KOAMPYEMBIX WHIMKATOPOB /IS JIPYTUX BTOPUUYHBIX
MECCEH/I’KEePOB.
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C5.8

OBPATUMO ®OTOKOHBEPTHPYEMbII1 MOHOMEPHBII1 KPACHBII1
®JYOPECIIEHTHBII BEJIOK

JIuuzoanp Y5KAH, Hane:xna T'YPCKAS, Enena KOITAHIIEBA,
Kouncrantun IYKbSAHOB

Wucruryt 6uoopranndeckoil xumuu um. akagx. M.M. [lemskuna u 10.A. OBunHHUKOBA
PAH, Muxiayxo-Maxkmas 16/10, 117997 Mocksa, Poccus
E-mail: weili54@gmail.com; FAX: +7-495-330-70-56

Ha 6a3e HeCKONBKIX XPOMOGEIKOB KOPAJIOBBIX MOJUIIOB, B Hateil tabopa-
Topuu ObLTa pazpaborana rpymia 06paTuMo POTOAKTUBUPYEMBIX (DIyOPECIIEHTHBIX
6eskoB — KFP (Kindling Fluorescent Protein — «pasropaionuiicsi» (ryopecienTbiii
6esok). MexonHo HedryopecieHTHbIe, 9TH OETKN Ha HECKOIBKO MUHYT CTAaHOBSITCS
(bsryopeciieHTHbIME B OTBET Ha OOJIyYeHMEe WHTEHCUBHBIM CBETOM OIPE/eJIeHHO
HbL Bosbl. Pasosxokentbie KFP duyopeciuupyer B kpacHoli o6J1acTu criekTpa.
OcHoBHbIM HegmocTatkoM KFP sgBiisiercst TerpaMepHast IpUpojia aTUX OEJIKOB, YTO
3aTPY/HAET UX MCIIOJb30BaHKE B KAYECTBE METKH /IS CJIEKEHUS 3a liepeMelieHueM
KJIETOUHBIX GEJIKOB.

g nmomyuenuss monomepHoro Bapuanta KFP Mpr mcnosp3oBanm nHampas-
JIEHHBIN M CJTy4YaiiHbIi MyTareHes MOHOMEPHOTO KPAaCHOTro (DJIyopecieHTHOro OeJ-
ka TagRFP, nosyuentoro B Hamieil jjaGoparopuu patee. [Ipu ananuse 6ubmorex
E. coli, sxcuipeccupytonux MmyTanTHble BapuanTbl TagRFP, Obl1 HaiijeH KJoH, e-
MOHCTPUPYIOIINI HOBBII THIT (hoTOKOHBepcun. HoBbIil KpacHblil (hiryopeciieHTHbII
6estok, Hassannbiii iKFP (inverse KFP), obGianan dJyopecuenuueii B kpacHoii
obsacTu criekTpa (MaKCUMyM BO30OYKIeHUs pU 585 HM, MAKCHUMYM 9MUCCUU TIPH
612 HM) U HPOSIBJISLI CBO¥CTBAa 00paTUMOro TyuieHust hJryopecieHiuu mpu obJry-
YEHUU 3eJIEHBIM CBETOM M BO3BPAIEH!sI BO (hJIyOPECIIEHTHOE COCTOSTHUE TIPU 00Ty -
YeHUU CUHUM CBETOM. SIPKOCTD (huryopecIieHIInn aKTUBUPOBAHHOTO U MTOTYIIIEHHOTO
iKFP paznnyanacs B 10 pas, 4To B OCHOBHOM OIPE/IEISAI0CH U3MEHEHNEM KBAHTOBO-
ro Boixozia duryopectenii. B gantnom coobiiennn 6yayT HogpoOHO PACCMOTPEHBI
crieKTpabHble XapakTepucTnky n (poroxousepcns iKFP in vitro n in vivo (B kiet-
KaX MJIEKOIMTAIONINX ), & TAKXKE TIePCIEKTUBbBI UCIIOJIb30BAHUS U JJAIbHEHIIINX MO-
andukamii o6paTuMo HGOTOKOHBEPTUPYEMBIX (BIIYOPECIIEHTHBIX GENKOB.
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POJIb OCTATKOB IIUCTEUHA JIOIU®EPA3DbI CBET/ISAKOB
0i0000000000 B ®YHKOINOHMPOBAHNM ®EPMEHTA

I0.A. MOJIECTOBA, I'10. TOMAKHHA, H.H. YTAPOBA

MockoBcknii rocyaapcTBentblii ynusepceuteT uM. M. B.Jlomonocosa, xumndecknii
daxybret, Mocksa, 119991, Poccust
E-mail: lomakinagalina@yahoo.com; FAX: +7 (495)939-26-60

Jlonndepasa cBeTsiIKOB Katanmuaupyer okucienue D-morudepuna (LH2),
KHUCJIOPOOM Boziyxa B mpucytcTBun ATP u nonos Mg u aBasgercss oqHUM U3
BBICOKOCIIENM(DUYHBIX OHMOKaTanu3aTopoB 1 3(h(EKTUBHBIX MpeobpasoBaTesien
HHEPTUU OMOXUMHUYECKOI Peakiiuu B CBET, 4TO O0YCJIOBIUBAET €€ MUPOKoe GHO-
aHamMTHYecKoe npuMenenne. Jlonudepassl cogepxar oT 4 10 13 ¢cBOOOAHBIX pe-
AKIMOHHO-CII0cOOHBIX SH-TpyIIT ocTaTtkoB 1ucrenta. Ipemonaraercst, 4To 3Ha4u-
TeJIbHbIE PA3JINYKSI B CTAOUIBHOCTH JOIU(bEPas CBA3AHbI ¢ KOJMYECTBOM OCTATKOB
rncrenna. [[esbio aHHoi pPaboTh! SBISAIOCH BBISICHEHUE POJIM OCTATKOB HEKOHCEP-
BaTUBHBIX 0cTaTKOB Cys62, 146 n 164 B hyHnkunonnposanum jorudepasbl CBETIIs-
k0B Luciola mingrelica.

MytanTtHbie (opMbl Jonudepasbl CBETIAKOB L. mingrelica ¢ eqMHUYHBIMU
3ameHamu Cys62, 146 n 164 na Ser nosrydenbl caiiT-HaIpaBJIeHHBIM MYyTareHe30M.
[Tokazano, 4To MyTalM¥ He MOBJMAJIN HA KaTaJIUTHYeCKHUe cBoiicTBa depMeHTa U
CPOACTBO K cybcTparam (K, = 20£3 uM and K, = 0,18+0,04 mM). Criexrpnt
cobersennoit uryopecuentuu (1 = 340 nm) nexoanoii monndepassl u ee MyTan-
THBIX (hOpM TakKe IMPAKTUYECKU He OTJIMYAINCD JIPYT OT jApyra. Jlannbie ocraTtku
IMCTenHa yAaleHbl OT aKTHBHOTO TieHTpa depmenTa 6omee gem B 30A, mo-Biammo-
MY, OHUM HE OKa3bIBAIOT 3aMETHOTO BJIUSIHMSI HA KOHMDOPMAIUIO CyOCTPAT-CBI3bI-
BAIONIUX YYACTKOB U MUKPOOKpPYsKeHue octatka Trp419, pacnonokentoro B6amu3n
AKTUBHOTO TIEHTPA.

Orpe/iesieHbl KOHCTAHTbI CKOPOCTU OBICTPOIl U MEJIEHHOU CTajuil TepMOU-
HAKTUBAIUH JIJIsI UCXOIHOTO ¥ MYTaHTHBIX hepMeHTOB 11pu 37°C B OTCYTCTBUE U B
mpucytcersuu 12 MM autnorpenrtona ([ITT). ITokasamo yBeamdeHne cTabuIbHOC-
T MyTaHTHBIX (opM Jiordepasbl B HECKOJIBKO Pa3 10 CPABHEHUIO € MCXO/HBIM
dbepmenTtom. IIpu atom, B oTamune ot MCXOAHOTO (hepMEHTa, MyTaHTbl OKA3aJINCh
HevyyBcTBUTEAbHBIME K mipucyTerBuio JTT. Cresman BbIBO 06 yYacTHH OCTATKOB
Cys62, 146 n 164 B OKMCIUTEIBHOI MHAKTUBAIIMK JHOIU(EPA3bI.

Pa6ora punancupyercs PODU (Tpant 08-04-00624).

205



206



Cekius 6:

CoBpeMeHHbIE ONITHYECKHE METO/IbI
B (poTOOHOIOTHH

Te3ucel foKIaT0B
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ITOJINMMETHHOBBIE KPACUTEJIN
KAK CIIEKTPAJIbHO-®JIYOPECHEHTHBIE 1 KWHETUYECKHE
3OH/DI 1JII BUIOMAKPOMOJIEKYJI

Anexcannp TATUKOJIOB

Wucruryt 6uoxumudeckoit pusnkn um. H.M. Dmanyaist PAH, Mocksa,

ya. Koceirnma, 4, 119334, Poccust

E-mail: tatikolov@sky.chph.ras.ru; FAX: +7-499-1374101

PaccmaTpuBaercst ncnosb30Banue MOJUMETHHOBBIX (IIMAHUHOBBIX) KpacuTe-
Jiell B KaueCTBe CHEKTPabHO-(DJIYOPECIIEHTHBIX U KHHETUYECKUX 30HI0B Juist GUO-
makpomodiekys (JIHK, 6eskoB), 0cHOBaHHOE Ha HEKOBAJIEHTHbBIX B3aMMOAEHCTBUSIX
ux MosiekyJ1. CBsI3bIBaHKE [OJIUMETHHOBBIX KpacuTesell ¢ 61onoumepamMu 00bIaHO
HPUBOAUT K HATOXPOMHOMY CIBUTY CIEKTPOB HOrJIONeH st (1 (GuryopeciieHIum) 1
POCTY KBaHTOBOTO BbIxozia (uryopectieHinn. CBa3biBaHMe B PsJie CJAy4aeB COIpO-
BOYKJAETCSI POCTOM MHTEPKOMOUHAIIMOHHON KOHBEPCUU B TPUILIETHOE COCTOSIHUE
(S, Y T). 911 appekTbl 0OBACHAIOTCS 3aTPYAHEHUEM [TPOIECCOB OE3bI3NyYaTe /N b-
HO [[e3aKTHBAIMN MOJIEKYJI KPAacuTesield, KOTOPble CTAHOBSITCSI OOJIee KECTKUMMU
[IPU CBA3BIBAHUU ¢ GUOToaMMepaMu. KaTuoHHbIe KpacuTenu, Takye Kak THAa30J10-
BbIIl OPAH’KEBbBI, OKCA30JIOBBIM KEJATBIN U WX MPOU3BOHbBIE, CIYKAT XOPOITUMU
crekTpaibHo-uryopectientHpiMu 3oH1amu 11 JJTHK, B To Bpems kak aHmonHble
MOJINMETUHOBBIE KpacuTe I (IIMaHUHBI ¢ CyJIb(OTPYIIIaMU, OKCOHOJIBI, TeTPaIfa-
HOIIOJIMMETUHbI) 3(DDHEKTUBHO B3aUMOAEHCTBYIOT ¢ anbOymMuHoM. CKBapuIeBbie
KPaCHUTEJIM MOTYT TaKXKe CJIYKUTh CIEKTPAJIbHO-(JIYOPECIIeHTHBIMU 30H/IaMH1 Ha
CBHIBOPOTOUHBIE aTbOYMUHBI. HEKOTOPbIE TIMaHMHBI B3aMMOIEHCTBYIOT ¢ KOJLIare-
Hamu ¢ o6pasoBanueM J-arperatoB. Ha OCHOBe 0JIHOrO U3 AHUOHHBIX [MAHUHOBBIX
KpacuTeJseid, UCIoJIb3yeMOro B KayecTBe CIIEKTPaIbHO-(hIryOpecieHTHOrO 30H/1a,
HaMu pa3paboTaH POCTON U CeJIEKTUBHBINA MeTO/l OOHAPYKEeHUsT allbOyMUHA U KOJI-
JIATEHOB BO BHEKJIETOYHBIX cpejlaXx opranuamMa. I1ocKoJbKy /1St psijia oJIMMEeTHHO-
BBbIX KpacHuTeJ/Ieil KUHETHKA JIeMEHTAPHBIX (DOTOXMMHUYECKUX TIPOIECCOB B UX MO-
Jekynax ((porousomepusariyst U oOpaTHast TEMHOBAs U30MepU3aLusa POTOU30MEPA,
BBIXOJI B TPUILIETHOE COCTOSIHUE) CUJIBHO 3aBUCHUT OT CPE/Ibl, X MOKHO MCIOJIb30-
BaTh B Ka4eCTBE KUHETUYECKHUX 30HJIOB HA GMOMAKPOMOJIEKYJIbI, ¢ KOTOPHIMU OHU
cBsi3biBailoTCs. [Ip1 TOM KpacuTen-30HIbl YKa3bIBAIOT HE TOJBKO HA TIPUCYTCTBUE
GUOMAKPOMOJIEKYJI B UCCIIE/LyEMOU CPEIe, HO U UyTKO PearupyroT Ha MOJIEKYJISIPHOE
OKPY’KEHHUE B IIEHTPAX CBSI3bIBAHUST OMOMaKPOMOJIEKY.L.
Pabota mopaepskana rpanToM (hyHIaMEHTATLHBIX HccaenoBanuii [Tpesnanyma

PAH.
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DOOTOANHAMUYECKAS U CEJIEKTUBHAS
DOOTOTEPMHUYECKAS TEPAIIA YTPEBOMU CbIIIN

Basepuii B. TYUUH'?, 9muna A. TEHUHA!, Enena C. TYUNHA',
Anekceit H. BAIIIKATOB!, Teopruit B. CUMOHEHKO!,
Bepa H. IIEPCTHEBAS3, Uaba B. IPOCJIABCKUIL!,
Ipuropwmii 6. AJIBTIITYJIEP*

!CaparoBckuii rocymapcrBentbiii ynusepeuret, 410012, Capatos, yir. Actpaxarckasi,
1. 83, CaparoB

E-mail: tuchin@sgu.ru; Test: +7-8452-210-722

NucturyT npobiaeM Touroit Mexanvku u yrpasienust PAH, 410028, Caparos,

yai. Pabouas, 1. 24

3CapaToBCKUi rocyiapcTBeHHbIN MeuiHekid naetutyT, 410012, Caparos,

ya. b. Kazaupsg, 1. 112

“Palomar Medical Technologies Inc., 82 Cambridge str., Burlington, MA 01803, USA

[IpescraBieHbl TEXHOIOTHN CBETOIEYEHUsT YTPEBOIA chitti (acne vulgaris), yuam-
TBIBAIOIIME [IATOTeHE3, 0COOEHHOCTU (PU3UOJIOTHK 1 CTPYKTYPHBIX U3MeHeHUl Guo-
JIOTMYECKOI TKaHU B IIpoliecce pa3BuThs 3abosieBanus. B 3aBUCHMOCTH OT TSIKeCTH
3a00JIeBaHUsT BBIOUPAETCS Ta WM MHas cTparerus jgedeHust. CBeToJeueHne MoKeT
ObITH HANPABJIEHO Ha ITOAABJIEHME MATOTeHHON MUKpodIopsl Propionibacterium
acnes WM MPOYKTUBHOI CIIOCOOHOCTH CAJIbHOM JKeJIE3bI.

B mepBom ciyuae peanmsyetcs dhoTogmHAMUUECKas Tepamus € HCIOTIb30-
BaHUEM 3HJIOTEHHBIX MOPMUPUHOB, HAKAILIMBAEMbIX B aHA9POOHBIX OAKTEPUSIX, C
HCIIOJIb30BAHIEM CHHETO CBETA SIPKUX CBETOANO/0B (405 HM), WK € MCIOJIb30Ba-
HUEM 9K30T€HHBIX KpacuTesaell (MEeTHICHOBBI CMHIN B KOMOMHAIINH C JIA3ePHBIM
WJIN CBETOJIMOHBIM ussydenneM, 625—660 um) niau uaonuannt seenbiii (113) B
KOMOWHAIIMY ¢ MHPPAKPaCHbIM U3JTydeHneM anoaHoro Jgasepa (805 nm). Bo BTopom
cryJae MCTOJb3yeTCsl CeJIeKTUBHBIN (POTOTEPMOJIN3 ¢ MCTIOIb30BAHNEM TIPe/IBAPH-
TEJIBHOTO OKPAIMBAHUS CAJIbHON sKesie3bl pacTBOpoM M3 1 nasydyeHus JUOJHOTO
sazepa (805 Hm) Bbicokoii tiotHocTH MotitHOcTH (18—200 Bt/cMm?).

OnTryaeckre TEXHOJIOTHH UCITOIB30BATINCH TAKIKe IS TIOBBITIIEHUS TPOHUTIae-
MOCTH KO 17151 Gosiee 3hheKTUBHOIT JOCTABKY JIEKAPCTBEHHBIX IPENAPATOB Yepes
KOXKY, KOTOPbIe 0OBIYHO UCIOJIB3YIOTCS TPU JiedeHnn yrpeBoil coinu. [Tposeneno
DKCIIEPUMEHTAIbHOE 0G0CHOBAaHKE MPE/JIOKEHHBIX METOAUK JIEYE€HMUsT, B YaCTHOCTH,
MyTeM MPOBEAEHUA MUKPOOMOJIOTHYECKUX UCCAEJOBAHUI in VItro 1o mojaBaeHuio
MuKpodiopsl Propionibacterium acnes, a Takxe KJIMHUYECKHME MCCTEI0BAHUS Ha
50 marnmenTax.
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BE3bI3JIYUYATEJIbHbBII IEPEHOC 9HEPTUH B KOMIVIEKCAX KAP-
BOIIMAHHWHOBBIX KPACUTEJIEM U THK

IMasen IPOHKHWH, Anexcanap TATUKOJIOB

Wucruryt 6uoxumuyeckoil pusnku um. H.M. Ommarnyains PAH, Mocksa, 119334,
Poccus
E-mail: pronkinp@mail.ru; Tel: +7-495-93-971-05

Banarozapst BbICOKOIT 4yBCTBUTEILHOCTH, XapaKTepHON /71 (hJIyopeciieHTHBIX
AHAJTUTIUYECKUX METOJIUK, [IEPEHOC SHEPTUH BIIeKTPOHHOTr0 Bo30y kaeHus (I199B)
[IPUBJIEKAET NIPUCTATBHOE BHUMAHUE HCCeoBaTeseil. JxcrnepuMenTsl 110 [199B
0COOEHHO MHTEPECHDI JUJIsl U3Yy4YeHUs [TPOCTPAHCTBEHHBIX CTPYKTYp OmoJormyec-
kux cucreM. OTMETHM, UTO MEPEHOC DHEPTUM B Mapax Kpacutesei, o6pasyonmx
HEeKOBaJIEHTHbIe KOMILIeKChl Ha noBepxHoctu JTHK (Hanpumep, B Masiom xesobe)
MPAKTUYECKN He n3yydascs. B smrepaType Takke MaJo BHUMAHUS Y/IEJIAETCS POJIN
B3aMMHOIl OPHEHTAIINN MOJIEKYJI B TIapax TOHOP-AKIIEITOP, KOTOPast OIpe/eIseTcs
YHUKAJIBHOM CTPYKTYPOIl ZIBOIHON crimpanu MoJiekyJisl JJTHK.

B nacrostiieii pabore usydancs [193IB mMexay mMosekyaaMu kapOormannHo-
BBIX KpacuTeJsiell B HEKOBAJIEHTHBIX KOMILJIEKCaX. B Xo/ie 9KCIepuMeHTOB MOJIEKY-
sa JIHK BbicTynasa B kauecTBe MaTPUILb /I BCTPAMBAHUS MOJIEKYJI KpacuTesiei,
obJiervaioniieii mepeHoc aHepPru, MOCKOJIbKY KPACUTEM-IUTAHIbl B TAKOW CHCTEME
cOnmkenbl. B kauecTBe 00BEKTOB [IJ1s1 M3YUEHUST MEKMOJIeKyIsipHoro 1199 B nonu-
METHHOBBIX Kpacuresieii B komiuiekce ¢ JIHK Obuiu BoiOpanbl jBa kpacuresist: 3,3’,9-
TpUSTHII-5,5 - IuMeTnIokcakapboaninoau (zonop) u 3,3’-ausruaruakap6o-
NMaHTHUOAN] (AKIIeTITOP).

IKCIIEPUMEHTBI TIPOBO/IMJINCH B MIMPOKOM juarnazoHe KouieHntparuii JJHK
(10=5 104 mosb 1), ObHapysKeHO, YTO B 00IACTH OTHOCUTETIbHO HU3KIX KOHIIEH-
tpauuii Guononumepa (< 3 107 mosb 1) apdexrusrocts I1DIB (1) ocraercs moc-
TOSIHHOM, fasibHeliiiee yBesuuenue Kouientpaiuu JHK npuBogut x nagenuio r.
IKCNepUMeHTAIbHbIE JTaHHbIe ObLIM WHTEPIPETUPOBAHBI KAK C TO3UIUU CTEXHO-
METPUYECKOTO KOMILTIEKCa, TAK U C TOUKH 3PEHUS 11CeBA0(haZHOI MOJIETH.
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HNCCJIENJOBAHUE BHYTPEHHUX CPE/l OPTAHI3MA C IIOMOIIIbIO
OOTOXUMHNYECKUX 30HI0B

Nua MIAHOBA!, Ilerp TEBUH?, Anexcanap TATUKOJIOB?

"MucruryT 6uosnornn pazsutus um. H.K. Kosbiiosa PAH, Mocksa, yii. Basuiosa, 26,
119334, Poccust

E-mail: pinag@mail.ru; FAX: +7-499-1358012

Nucruryt buoxnmmdeckoit husnkn nm. H.M. dmanyans PAH, Mocksa,

ya. Kocoiruna, 4, 119334, Poccus;

Jlos orleHKM AMHAMUKY W3MEHEeHWsT BHYTPEHHUX cpejl OpTaHu3Ma M BHEKJe-
TOYHOTO MaTpPHUKCa OPraHOB M TKaHell B IIpoliecce HOPMAJIbHOIO PAa3BUTHUS, a TaK-
JKe OILEHKHU IaTorenesa PasindHbiX 3a00JieBaHuii, HeoOXoMMa pa3paboTKa HOBBIX
MEeTOMIeCKUX TOAX0/10B. Ha ocHOBe aHMOHHOTO IIMAHWHOBOTO KpacuTess (MUpu-
nauHueBass coub  3,3’-nu-(g-cysbdompormun)-4,5,4",5 - nubenso-9-arunrnakapbou-
aHnH-6eTanHa), UCIOJIb3yeMOro B KaueCTBe CIEKTPaibHO-(BIIYOPECIIeHTHOTO 30H-
1a, HaMu pa3paboTaH NMPOCTON U CEJIEKTHBHBIN MeTO OOHAPYKEHUS albOyMUHA
U KOJUIAT€HOB BO BHEKJIETOUHBIX Cpelax opraHusMa. PuGodiaBuH, siBissiCh npu-
POJHBIM coefuHenueM (BUTaMUH B,), ob6mamaeT hoTOXNMITYECKOIl aKTHBHOCTHIO.
B TpunsieTHOM COCTOSHUM OH JIETKO OTPBIBAET 3JIEKTPOH OT PA3TNIHBIX TOHOPOB C
00pa3oBaHUeM PaJUKAIOB. DTO CBOUCTBO MO3BOJISIET UCTIOIb30BATH €10 B KAUECTBE
GoroxruMuyeckoro 3oH/1a U1 U3yYEHUS COCTaBa U HAHOCTPYKTYPHOI Oprannsainn
BHEKJIETOYHOTO MaTpukca. Jlanaple cmekTpasbHO-(GIyopeciieHTHBIEe U (POTOXUMU-
YeCKIe 30H/[bl ObLIIU YCIIENTHO TPUMEHEHbI HAMU JIJISI KCCJIE0BAHSI CTEKJIOBUIHOTO
TeJsIa v JKUIKOCTH Hepe/iHeil KaMepbl 171a3a, a TAK)Ke CbIBOPOTKU KPOBU Y TI03BOHOY-
HBIX.

Pabora nomjepskana rpantoM (hyHIaMeHTaNIbHBIX HccaenoBanuil [pesummyma

PAH.
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PE3OHAHCHOE CBETOPACCESHUE (PCP) ATPETATOB
KPACUTEJIEW: MEPOIIMAHIH 540 (MII540)

Anpapeit TUXOMUPOB, Tatpsana HIMUTOJIb,
Aunexcannp IIOTAIIEHKO

Poccuiicknii rocyiapcTBeHHbII MeanIMHCKNI yHIBepcuTeT, MockBa, 117997, Poccust
E-mail: amtikhomirov@list.ru; FAX: +7-495-246-71-75

MIL540 — aHMOHHBIN KPACUTE b, TIPUMEHSAEMDbIiT KaKk (hIyOpeCcIeHTHBIN 30H/I,
a TakKe ceHcubunsaTop B oToAMHaMKUYecKoil Tepanun. B uncroii Boge MI1540
HaxomuTcs B hopMe AMMEPOB U MOHOMEDOB € «BOJHBIMU» MaKCUMyMaMH IOTJIO-
menns okoso 500 u 535 HM, coorBercTBeHHO. [loGaBieHue coell MPUBOANT K 9K-
panurpoBke annoHHOU Tpymibl MI[540 kaTroHaMu coJiu, yMEHBIIEHUIO 3JIEKTPO-
CTATUYECKOTO OTTAJKUBAHUS, UCUE3HOBEHUIO BOJHBIX MAKCUMYMOB 1 0OPa30BaHUIO
arperaTtoB KPacUTeJIsl C MAKCUMYMOM IIOrJIoleHust 0KoJio 517 um [ Adenier & Aaron,
Spectrochim. Acta Part A, 2002, 58, 543-551].

B Hacrosimieit paboTe MPOBEAEHO KBAHTOBOMEXAHUYECKOE MOJENUPOBAHUE
criektpoB norsoinerus u PCP numepos u arperatos MI[540. IIpu atom mMomo-
Mepnast mosiekyaa M11540 paccmaTpuBaeTcst Kak CHCTEMA, OMUCHIBAEMAsT TAMUJTh-
tonmanom H = H, + H,, tiie H, — 4acTh TaMHIIBTOHMANA, OTPe/iesiiemMasi CTPOeHHeM
CaMO¥ MOJIEKYJIB; 1-71 —Y4acTb, OTBEYAIoNas 3a B3aNMOIEHCTBHIE CO cBeTOM. B iepsom
npubsuxkenun H, MoxeT ObITh TIPEACTABIEHA B BU/IE OJHOMEPHOI'O TAPMOHUUYECKO-
ro OCHMJIIATOPA. B KBaHTOBOI TEOPHM TOIJIONIEHUE CBETA SIBJISETCS IIPOLECCOM
IIEPBOIO MOPSI/IKA, OIMChIBAEMBIM aMILIUTY/I0M mepexoja A,,, TPONOPIHMOHATbLHON
MaTPUYHOMY AJIEMEHTY JUIIOJIbHOTO MOMEHTA. Paccesinue cBeTa — 1poiecc BTOPOro
nopsi/iKa, aMILIUTy/a epexoja A, 4epe3 IPOMEKYTOUHbIE COCTOSTHUSA S COOTBETC~
TBYeT IOIJIONIEHUIO CBETa C MOCJIEAYIONMM UCIYCKaHHEeM CBeTa TOM JKe 4acCTOThI.
BeposTHOCTD TIOTJIONIEHNST CBETA Ha /IBa TOPSI/IKA TIPEBOCXOUT BEPOSITHOCTD TIPO-
11ecca paccestHus.

[Tpu arperanun MoromMepoB (N MOHOMEPOB) HAUOOJBIIMNA MATPUIHBINA dJTe-
MEHT JUIOJIBHOIO MOMEHTA PACTeT IPUOIU3UTENbHO ~N /2, BepOSTHOCTD PaccestHust
~N?, a konrentparus ymenbinaercs B N pa3. [Toatomy pezonarncHoe cBeTopaccesi-
HITe MOJKHO HabJIIOIATh [TPU JI0CTATOYHO OOJIBIIOM PA3MEPE arperaTos.

Pacuernsbre criektpsl norsonieanss u PCP arperatoB MI[540 H-tuma (aume-
POB, TETPAMEPOB M OKTAMEPOB) COIIOCTABJIEHBI ¢ TAKOBBIMHU, N3MEPEHHBIMH B 9KC-
HepuMeHTe.

Pabota mommepskama rpartamu POMU Ne04-04-49626a, 07-04-01060a.
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BJINAHUE UMMEPCHOHHOTIO ITPOCBET/IEHUA
HA ABTO®JIYOPECHEHIIMIO CKJIEPBI 0O/0000

Enena B. MUTAYEBA, Anekcaunp b. IIPAB/IUH

Caparosckuii locynapctBennsiii Yuusepcutet nM. H.I. Hepusimesckoro, 410012,
Actpaxanckas 83, Caparos, Poccust
E-mail: migachevaev@yandex.ru; Tesr.: +7 (8452) 508971

VcceioBatne CIIEKTPOB JIa3epHO-MHAYIMPOBAHHOI (hiryopeciieHnu Guo-
JIOTUYECKUX TKaHEH BBI3BIBAET MHTEPEC B CBSA3K € Pa3pabOTKON B MOCIEAHUE TOADI
HOBBIX HEMHBA3WBHbBIX METOJIOB MATHOCTUKY GroTKanei [1-3]. Oxrako, TIaBHbIM
TPEIATCTBUEM Ha ITYTHU K UCIIOJIb30OBAHUIO JaHHOTO METO/la ABJIAETCA OIpaHUYEeHUE
F]Iy6I/IHbI IIPOHUKHOBEHUA BOS6y>KI_[aIOHIeI'O N3JydyeHust B 6HO]IOFI/ILIeCKI/Ie TKaHH,
00yCIOBJIEHHOE UX ONTHYECKOW MUKPOHEOIHOPOAHOCTHIO, TPUBOAMAIIEH K BBICO-
KOMY YPOBHIO CBETOPAaCCEAHUA B TaKoi cpene. CunpHoe paccedaHmne B TKaHU MO-
JKET OKa3blBaTh BJMSIHUE Ha (DOPMY PerucTpupyemMoro crekrpa (yopeciieHIun.
YMeHbINUTD paccedganne B OIITUYECKN HEOTHOPOAHBIX TKAHAX ITO3BOJISAECT METO/ «OII-
TUYECKOTO ITPOCBETJICHUA» 6I/IOTKaHeIK/,Iy OCHOBAHHBIA Ha KOHIICIIINUN COTJIaCOBaHUA
ToKasareJiei IIPEJIOMJICHUA paCCENBAIOIINX [IEHTPOB 1 6330BOF0 BEIEeCTBa IIpU BO3-
JIeiiCTBUU HAa TKaHb COOTBETCTBYIOIINMHU XUMUYECKUMU ipeniapaTamu [4]. I3BecTHO
TaK’Ke, 4TO MPOCBETJIEHNE TKaHel ABJIsteTcst 00paTUMbIM TIpotieccoM [5]. OxHuM us
HEIaBHO IIPE/JIOKEHHbIX MEXaHU3MOB YMEHbHIIECHUA PaCCEeAHUA CBETa IIPpU OIITH-
YEeCKOM TIPOCBETJIEHWUN SIBJSETCS CTPYKTypHas Momaudukanus kosgareHa [6-8].
Heo6xoauMo 0TMETUTD TaKiKe, YTO OCHOBHBIM (DIyopodhOpOM B COEAMHUTENBHBIX
TKaHSX sBJsIETCST KoJumareH. U 3/1eCb, BOSMOKHO OXXHJAaTb, 4YTO BSBI/IMOHEIL/’ICTBI/IQ
IIPOCBETJAIONUX areHTOB € KOJJIAr€HOBbIMUW BOJIOKHAMU Ha MOJIEKYJIAPHOM YPOBHE
MOJKET [IPUBOJAUTH K USMEHEHNIO NMHTEHCUBHOCTU U q)OprI CIIEKTpa aBTO(b]IyOpeC'
nenrnyu. [IpyHuMas Bo BHMMaHue Bce MEPeYncIeHHble Bbllle (HakTopbl, KOTOpPbIe
MOTYT CyHIECTBEHHO IMOBJIMATH Ha MHTEPIIPETAIIUIO ITOJYYEHHBIX SKCIIEPUMEHTAJb-
HbIX JAaHHBIX, Hallla 3a/la4a COCTOA/1a: B Ha6JIIO[[eHI/II/I AVNHAMUWKN 1 UHTEHCUBHOCTU
CTIEKTPOB aBTO(MIYOPECIIEHIINHN, PETHCTPUPYEMBIX € TOBEPXHOCTH OXHOPOIHON (He-
MHOTOCJIONHOI ) OMOTKAHU B YCJIOBUSX HAHECEHUS] OCMOTUYECKUX JKUKOCTEH Tpu
IIPpUMEHCHUN UX C TO JKe caMO IIOBEPXHOCTH, C KOTOPOﬁ BeeTcCAa Ha6]IIOI[eHI/Ie; a
TakKe B HAOIIOAEHUN TeX K€ CaMbIX CBOMCTB aBTO(MIYOPECIEHIINN TIPH TPOBE/Ie-
HUN peruipataiiu 1mMpoCBETICHHBIX 06p213]_[0B. B nammx nccae/10BaiHnAgX, Mbl TaK-
JKe TIpuMeHIIn 00paboTKy hopManuHoM, caenyst pabore [6], 4ToObl TOCMOTPETD,
NU3MEHUT JIN 06pa60TKa CpOpMa]II/IHOM IIpeAoTBpallieHne Jucconalmnm, BBI3BAaHHOM
JIENCTBUEM TIPOCBETIISIONIUX areHTOB, U TUHAMUKY CIEKTPOB OTPAsKEHUsT U aBTO(-
JIYOPECTIEHIIN.

1. K. Koenig, H. Schneckenburger. Laser-induced autofluorescence for medical diagnosis // Journal of Fluorescence,

1994, Vol. 4, No. 1, 17-40.

2.1J. Bigio, J.R. Mourant. Ultraviolet and visible spectroscopies for tissue diagnostics: fluorescence spectroscopy and

elastic-scattering spectroscopy // Phys. Med. Biol., 1997, Vol. 42, 803-814.

3. V.B. Loschenov, V.I. Konov, A.M. Prokhorov. Photodynamic Therapy and Fluorescence Diagnostic // Laser Physics,

2000, Vol. 10, No.6, 1188-1207.

4. B.B. Tyuun. Jlazepsl 11 BOJIOKOHHAsI ONITHKA B GHOMEMIIMHCKIX nceaepoBannsx. Uaa. Cap. Yuus., 1998, 384 c.

5. V.V. Tuchin. Optical clearing of tissues and blood using the immersion method // Journal of Physics D: Applied

Optics, 2005, Vol. 38, 2497-2518.

6. A.T. Yeh, B. Choi, J.S. Nelson, B.J. Tromberg. Reversible dissociation of collagen in tissues // Journal of Investigative

Dermatology, 2003, Vol. 121, 1332—1335.

7. A.T. Yeh, J. Hirshburg. Molecular Interactions of exogenous chemical agents with collagen-implications for tissue

optical clearing // Journal of Biomedical Optics, 2006, V. 11, No 1.

8. J. Hirshburg, B. Choi, J.S. Nelson, A.T. Yeh. Collagen solubility correlates with skin optical clearing // Journal of

Biomedical Optics, 2006, Vol. 11, No 4.
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®IYOPECHEHTHBIE KOMILJIEKCbl HAITPABJIEHHOT'O
JAEUCTBHA - KOHBIOTATBI ITIOJIYIIPOBOJHHUKOBbBIX
HAHOKPUCTAJIJIOB 1 IIPOTUBOPAKOBBIX MUHN-AHTUTEJI

Tatbana 3JI0BHOBA!2, 9pemnna JJIEJILBEIC!, Cepreii JIOPOMEEB?,
Poman BACUJIBEB?, Baaaumup 3JIOMAHOB?, Cepreii JIEEB!

"MuerutyT GUoopraHnyeckoi xumun um. akageMukos M.M. Illemsikuna u

10.A. OBunnnnkosa PAH, Mocksa, 117997, yi. Muxiyxo-Makmnas, 16/10, Pocens
E-mail: liskaW @mail.ru; Tes.: (495) 330-63-92

Uucruryt npukiaganoii pusuku PAH, Husxauit Hosropos, 603950,

Hwxnuit Hosropog, Poccust

3MockoBckwmit rocyapcTBenubiil yuusepceurter nM. M.B. Jlomonocosa, Mocksa, Poccust

HosbiM kaccom ¢uryopodopos, nepcreKTUBHBIM 171 UCIIOIb30BAHUS B METO-
JlaX MOJIEKYJIAPHOI JINarHOCTUKHN SIBJISIIOTCS TIOJTYIIPOBO/IHNKOBbIE HAHOKPUCTAJIJIbI
(quantum dots, QDs). Ilenbio naHHON pabOTHI OBLIO CO3IAHNE CUCTEMbI HATIPABJICH-
HOI1 octaBkr QDs K OITyX0JIeBBIM KJIETKAM JIJI UX TIOCJIe/IyIolIell BU3yaIn3aluu.

st wanpasiennoir gocrapku QDs ObLIM HCHOJIB30BaHbI MUHH-AHUTENA
(scFv) 4D5, criocobHbIe ¢ BBICOKOU 2(h(HEKTUBHOCTBIO CBSA3BIBATHCS € MOBEPXHOC-
THBIM oHKoMapkepoM HER2/neu. [lnst caspiBarmsa QDs ¢ munu-antutenom 4DS
ObLJIN MCTIOJIb30BaHa pa3paboTaHHasi HAMU PaHee CUCTEMa MOJIEKYJISIPHBIX aflafTo-
poB GapHaza-6apcrap. OKH U3 KOMIIOHEHTOB MOJTyYEHHOI CUCTEMbI TIPEACTABIISIET
c000ii peKOMOUHAHTHBIN GEJIOK, COCTOSIIIUI U3 MUHU-aHTUTEN A U GapHasbl. Bropoii
KOMIIOHEHT cucteMbl — QDs, KOHBIOTMPOBAHHBIE ¢ GAPCTAPOM.

ITokaszano, uto koHbioramus QDs ¢ GapcTapoM 3HAYMTENBHO YMEHbBIIACT YPO-
BeHb Hecnelu(pUIecKoro CBI3bIBaHUSI U 1103BOJIsIET (e3 paybHeiimux Moauduka-
Ui TPUCOEIMHSTh HAIETUBAIONIMN MOLYJIb ¢ GapHaszoii. [Tocie peaBapuTebHOI
o6paborku kietok GenkoM 4D5-6apHasa, koubtoratel QDs-6apcrap addekTusHO
U € BBICOKOI crierpnyHOCThIO OKpamBaiu nosepxHocts HER2 /neu-runepakc-
npeccupyiomux kiaerok aunnii SKOV-3 u SKBR-3. Takum o6pasom, paspaborana
CUCTEMA, TIO3BOJISTIONIAS C TIOMOIIBIO (hyryopectieHTHBIX QDS BU3yannsupoBaTh ory-
XOJIeBbIe KJIETKH, aKcIpeccupytomme onkomapkep HER2 /neu.

Pa6ora Beimostena npu nojepskke rpanta POMU Ne 07-04-015866 u mipo-
rpammbl ipesuanyma PAH «DynpiamenTaabable HAYKU - MEUITTHE.
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ITPUMEHEHUE 30JI0TbIX HAHOYACTUIL JIA CEJIEKTUBHOIA
OOTOTEPMUYECKOU TEPAIINU 3JIOKAYECTBEHHDBIX
HOBOOBPA3OBAHUNM

Teopruiit C. TEPEHTIOK!, Tapud I. AKUYPUH!,
Upuna J. MAKCUMOBA', Tamuna H. MACJISTIKOBA?,
Jleiina B. CYJIEUMAHOBAS?, ,Banepuii B. TYUH!, Bopuc H. XJIEBITOB?,
Huxkounaii I. XJIEBIIOB?, Anexcanap B. ITAHTPOXA!

!CapaToBcKuil rocyapcTBeHHbIN yHUBepcuTeT, Actpaxanckas, 82, r. Capatos 410012
E-mail: vetklinika@front.ru; FAX: +7-8452-51-27-98

NucturyT 6unoxumun Gpusnooriuu pacrenuii u mukpooprannsmos PAH, . Capatos
3CapaToBCKUI rocy1apcTBeHHbIN MeUIIMHCKII yHuBepceurer, . Capatos, Poccust
‘IlepBast BeTepunapmasi kinnanka, r. Caparos, Poccust

g ahdekTuBHON (HOTOTEPMUYECKON Tepannu 3JI0Ka4eCTBEHHBIX HOBOOO-
Pa30BaHMil C OMOIIIBIO [JIA3MOHHO-PE30HAHCHBIX HAHOYACTHI] HEOOXOJMMO COTJIa-
COBATh JJIMHY BOJIHBI JIABEPHOTO M3JIy4EHUS, MAKCUMYM TOTJIONIEHUST U3JTydeHUsT
30JI0THIMU HAHOCTPYKTYPAMU U CIIEKTPAJIBHY IO IIPO3PAUYHOCTb OMOTKAHU JIJIS1 JIa3€P-
HBIX UMITYJTbCOB. Kak u3BecTHO, “ONTHYECKOE OKHO MPO3PAaYHOCTH” GUOTKAHY COOT-
sercrByet OnmskHeidl K obuactu criektpa u orpannyero auanazonoM 750—1100 Hw.
B pa6ore aKkcriepuMeHTaIbHO HCCIe0Baa Ha Jab0paTOPHbBIX JKUBOTHBIX in Vivo au-
HaMuKa Jazeproro (808 nm) HarpeBa GUOTKAHW MIPU Pa3INIHON TTyOMHE BBEICHS
30JI0THIX HAHO00O0JIOUEK ¢ KPEMHUEBBIM SIIPOM, 00JIAAIONIMX CEJTEKTUBHBIM TIOTJIO-
merueM Ha 810 HM. /[yt 6eCKOHTAKTHOTO U3MEPEH S TEMIIEPATY PbI UCIIOJIb30BAJICSE
temioBusop IRISYS 4010. Ocoboe BHUMaHME yeTeHO PeKUMaM BO3JIEHCTBYS, He
TIPUBOJISIINM K BBIDAKEHHOMY HEKPO3Y TKaHei, HO BbI3bIBAIOIINM MOBbIIIIECHIE TEM-
[epaTypbl U JAPyTre U3MeHeHMst OMOTKAaHU, KOTOPbIE MOTYT CTUMYJIMPOBATH IIPOLIEC-
CBI aIloNTo3a.

IIpoBeneHo comocTaBieHne BOSHUKANMX B OMOTKaHM W3MEHEHUH, omnpee-
JISEMBIX METO/IaMHU THUCTOJIOTMYECKOTO aHaJIN3a C TePMOrpaMMaMiy, U3MEPEHHbIMU
Ha TIOBEPXHOCTH JIOKAJIBHBIX YIACTKOB OMOTKAHM i1 Uiv0 HETIOCPEICTBEHHO MOCIIe
Jla3epHOro BosaeicTeIs. MeTonoM aTOMHO-abCOPOIMOHHOIT CIIEKTPOCKOIINH 9KCITe-
PUMEHTAJIBHO MCCJIEI0BAHA IMHAMUKA IIUPKYJISIIMK 30JI0TbIX HAHOYACTHUI] B KPOBU
J1ab0PaTOPHBIX JKUBOTHBIX [TPU UX BHYTPUBEHHOM BBEIEHUY M UX HAKOTILJIEHUS B Iie-
YeHH, IOYKaX U IPYTUX OpTaHax.

WcenenoBano BiausiHUE HAHOYACTUIL PA3JIMYHOTO pazMepa Ha (hDYHKIIMOHAJIb-
HYI0 aKTUBHOCTH TpoMbotuToB. ObHapyskensl uameneruss AJ[ID uHaynnpoBanton
arperaiui TpOMOOIUTOB TIpU A00aBIEHUN HAHOYACTUI[ B 00pasiibl 060ralleHHO
TPOMOOIUTAMH TLTa3Mbl, 00JIaIa0IMe pa3MepHO-00yCAOBIEHHON HaNpaBJeHHOC-
TBIO.
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JETEKTUPOBAHUE IINTASMOHHO-PE3OHAHCHbBIX HAHOYACTHAI]
HMN3KO-KOTEPEHTHBIM 1 KOH®OKAJIbHBIM OIITUYECKUM
TOMOTIPA®OM /IJI1 TEXHOJIOTHH JIABEPHOTO ®OTOTEPMOJIN3A

Tapudp AKUYPUH!, Teopruit AKUYPUH!, bopuc BEKCJIEP?,
Urops KOJIBEHEB?, lpuna MAKCUMOBA', Braaumup MAKCUMOB?,
Urops METVIMHCKHN?, Oxcana HAYMOBA?, Anekcaunp CKAIIIIOB!,

Bopuc XJIEBIIOB®, Hukoxaiit XJIEBITOB!S

!Caparosckuii rocynusepcuret, Caparos, 410012, Poccust

E-mail: AkchurinGG@mail.ru; FAX: +7-845-22-785-29

2Cranfield University, Cranfield, England, UK

3CaparoBckuii Mmepunnucknii rocyansepcutet, Caparos, 410012, Poccust
‘O6mactas odragpmosiorrdyeckas 6osbimia, Caparos, 410051, Poccus
SUBMPM PAH, Caparos, 410049, Poccust

B mocnennee BpeMst MHTEHCUBHO MCCJEAYETCS HOBBIA METOJ[ CEJIEKTUBHOM
nnaktuBaiun kietok — UK jazepuas ¢ororepMusi paKoBbIX KJIETOK HA OCHOBE
30JI0THIX TJIA3MOHHO-Pe30HAHCHBIX HanouyacTull [1]. B otsmuue ot doronnnamu-
YeCKOIl Tepanuu OIyXoJiell MOTEHIIMATbHO ATa TEXHOJOTHUS JIOJIKHA TO3BOJHTD
JIOCTUYDL OOJbINEH CETEKTUBHOCTU Pa3pyHIeHKs MaTOJOIMYECKUX KJIETOK 32 CYeT
(DYHKIIMOHATM3AINT HAHOYACTHIL OHOCTenDUIeCKUMI MOJIEKYIaMu, obecrieurnBa-
TOIUX aJIPECHYIO UX TOCTaBKY K OMyXOJEBHIM KieTkaM. OfiHa u3 mpobseM - OTleHKa
KOHIIEHTPAI[MK HAHOYACTHIL B TKAHAX TP JIOKaJIbHOM BBEIEHNU 1 OOHAPY/KEHHE B
OUOTKAHSX 1IPK UX BHYTPUBEHHOM BBenenuu. Haubosee 4yBCTBUTENBHBIM U 10~
CTOBEPHBIM OKazaJicst abCOPOIMOHHBINA MeTOT IIpK 30HAUpoBaHuU YD usiydeHuem
JIAMITBI C TIOJIBIM KATOAOM Ha Mapax 30J10Ta, OHAKO OMOTKaHb J0JKHA IPORTH TeX-
HOJIOTUIO O30JIEHSI.

HeunnBasusrasa “ontudeckas ructoorus” 6noTkaneil 1 GaHTOMOB U3 arapa ¢
HAHOYACTHUIIAMK OCYIIECTBJISAIACH C TOMOIIBI0 HU3KO-KOTEPEHTHOTO ONTHYECKOTO
tomorpada (OCT) dpupmer “Carl Zeiss” ¢ amnoii Bosrnbsr 820 1M, a TaksKe Ha IJTHHE
BoutHbl 1.3 MkM. B arape riry6uHa 30HAMPOBaHUsT J0CTHTAA 2 MM, & B OMOTKAHSIX THIIA
AIUIEPMECA KOKHU U cIm3KuCThIX octurajia 300—500 MUKPOH IIPU KOHIIEHTPAIIUT Ha-
Hoo6osouek 10° /M. Vicrosbsosanue Teiinep6eprckoro KonhoKaabHOTO JTa3epHOTO
tomorpada (HRT) mosBossieT moBBICHTH IPOCTPAHCTBEHHOE Pa3perieHwe /10 eNHUI]
KyOMYeCKMX MUKPOH B MPO3PaYHbIX OMOTKaHAX. JleTeKTHpoBaHKe IIa3MOHHO-PE30-
HAHCHBIX 30JI0TBIX HAHOOOOIOYEK MTPOBOMJINCE JIJIST CJIOUCTHIX (haHTOMOB arapa. Ic-
cJle/loBaHKe AMHAMMKM [POHUKHOBeHHs HanooGomouek Au/SiO, (30/140) yepes
KO’KY TaJIbIla TI03BOIUIN OOHAPYKUTD JBUKEHHE 110 MOTOBBIM KaHAJbI[AM DIIUAEP-
Muca.
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GELATIN FILMS BASED ON BACTERIORHODOPSIN
AND SOME ITS ANALOGS AND THEIR ISOTROPIC
AND ANISOTROPIC PROPERTIES

Anna DRUZHKO!, Nikolai BURYKIN?, Dmitrij STEPANCHIKOV?,
Elena KORCHEMSKAYA?

Institute of Theoretical and Experimental Biophysics RAS, Pushchino, Russia 142290
E-mail: druzhko@iteb.ru

“Institute of Applied Optics, National Academy of Sciences, Kiev, Ukraine

3Zhitomir State University, Zhitomir, Ukraine

‘Institute of Physics, National Academy of Sciences, Kiev, Ukraine

Bacteriorhodopsin (BR), the photochromic protein from purple membrane of
Halobacterium salinarium, holds considerably promise as a biological material for a
variety of technological applications because of its light sensitivity, photoelectric
activity and nonlinear optical properties.

Photoisotropic and photoanisotropic properties of gelatin films made with
some bacteriorhodopsin derivatives have been presented in order to illustrate
the potential of such samples for different application. The dynamic holography
recording on gelatin films made with 14-fluoro bacteriorhodopsin, wild type as well
as D96N mutant, has been performed using photochromic (isotropic) properties of
these BR derivatives. Low- intensity red light from cw He-Ne laser is applied for
dynamic holography recording. Pre-illumination with blue light of these samples
significantly increases the diffraction efficiency of both 14-F wild type and 14-F
D96N BR samples. A character of a possible blue-shifted photoproduct is discussed.
The sequential application of blue and red laser beam indicates that isotropic
properties of 14-F BR gelatin films might be successfully applied for holographic
storage and associative memories.

On the other hand it was shown that gelatin films based on native BR and its
derivatives 4-keto BR exhibit a nonlinear photoinduced anisotropy. Characteristics
of nonlinear photoinduced anisotropy of these samples form the foundation to a
model of anisotropic photoselection of pigment’s molecules under linearly polarized
light. The data are presented showing the correlation between the laser induced
anisotropic properties and chromophore/protein interaction. The anisotropic
properties of 4-keto BR derivatives allows to demonstrate the importance of
photoinduced dichroism method to estimate the rigidity of the chromophore
bounding with protein and to extend the range of application of such systems in a
real-time optical processing.
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OEMTOCEKYH/IHBI MAHUNYJIATOP-CKAJIBIIE]ID
N ETrO IPUMEHEHUE

Oner M. CAPKHMCOB

Wucruryt xuvmmdeckoit pusnxn nm. H.H. Cemennosa PAH
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PA3PABOTKA HOBBIX IOJIXO/IOB /IJIsl OLIEHKH
IOOEKTUBHOCTU TEPAIINU AEITPECCUI1 HA OCHOBE
IMMKOCEKYH/THOM ®JYOPECIIEHTHOI CIEKTPOCKOIINU
BEJKOB (CTATYC PABOT I1O IIPOEKTY)

[0.A. TPBI3YHOB?, A.A. KOMAP!, T.1. CBIPEMIIIUKOBA',
H.B. CMOJIMHA? I.E. JOBPEIIOB?, 9.10. MUCHOHKHUKS,
H.M. MAKCUMOBA?, Y3BEKOB M.I.3

{OUAH uwm. [T1.H.JIebepea PO
*DOTY HUU dusnko-xumumdeckoit meanimabl Pocaipasa
3OTY MHUU ncuxuarpun Pocsipasa

[lenpeccuist SIBISIETCST OJTHUM M3 HanboJiee COMMATbHO 3HAYMMBIX 3200JI€BAHIH
B mMupe. Ocobyi0 aKTyaJbHOCTh UMEET PAHHsA OlleHKa 3(h(HEKTUBHOCTU TPOBOIU-
MOi1 Tepariuy pu BbisiBJieHHOM 3aboJieBannu. PaHee MeTOaMI PErUCTPAIIMU CTa-
[MOHAPHOI (ha1yopeciieHI K HaMu OBLIO ITOKa3aHbl KOH()OPMAIMOHHbIE H3MEHEHMUST
[JIABHOTO BHEKJIETOUHOTO TPAHCIIOPTHOTO GeJika yesioBeka — aibOymuHa. OqHaKO
CTaIMOHAPHbIE TOKA3ATEJH HE JAIOT JAeTAIbHOI KADTUHBI M3MEHEHU I aibOyMUHa, 1
He MO3BOJISIOT OIEeHUTD 9 (HEKTUBHOCTD TIPOBOIMMON TEPAITUY HA PAHHUX CTAIHMIX
Jedenust. JlJist pelieHust moCTaBlIeHHON 3a1auu TpedyeTcs IIPUMEHEHUE CIIelab-
HOW TeXHWKU CyOHAHOCEKYH/HbIX M3MepeHuii 3atyxanus duyopectenipn. [1oa-
TOMY Ha 1epBoM ararie BoinoaHenus [Ipoekra 8 OUAH um. I1.H. Jle6enesa GbLia
[PUMEHEHA Jla3epHas YCTAaHOBKA IS 1TPOBeleHNs ()IIyOpPeCIeHTHBIX U3MEPEHU B
9TOM BPEMEHHOM /[Malla30He.

Jlyist u3yueHUs: u3MeHeHul anbOyMuHa ObLT BBIOPAH OPUTHHAJIBHBII (ryopec-
MEHTHBIN 30HI — TIPOU3BOHOE MMeTuIaMuHoHadTazesoit kuciaorer (K35), koto-
PbIil I03BOJIsIET M3YYaTh aibOYMUH Oe3 ero BbijieJieHusi U3 cbiBopoTku. Ha Bropom
ararie [Ipoekta st MOHMMaHUST MEXaHU3MOB BO3HUKHOBEHUs (QJIyopecieHInn
30Ha U3 anbOyMuHa MeTozoM ab initio 6bLIM TIPOBEAEHbI KBAHTOBO-MEXaHUIECKUE
pacyeTbl ero KOH(MOPMAIMK U PACCYUTAHBI IHEPIUU B3AUMOJICHCTBUS CO CPElaMi,
MOJIEJIUPYIONIUMK CBOUCTBA aJbOyMUHOBBIX 1IeHTPOB. [10 pesysbraTam aKcIepu-
MEHTOB Ha U30JMPOBAHHOM OeJike ObLla OCTPOEHA MOJIEJIb B3AUMOEICTBUS 30H/1a
¢ aTbOYMUHOM.

Taxske 6biT0 HayaTo KoMIUiekcHoe (Ouodusmdeckoe, GHOXMMHUYECKOE, HEli-
POXMMHUYECKOE, TOPMOHATIBHOE) KIMHIUYECKOE UCCIIeA0BAHNE allbOyMUHa OOJIbHbIX
nenpeccuBibiM aru3onoM (F32.1) m pekyppeHTHBIM /IeTTPECCUBHBIM PacCTPONiC-
tBoM (F33.1) — B cpaBHeHMM ¢ Tpynnoii 310poBbIX 106poBoJbIeB. [ToKkazaHo, uTO
a1bOYMIH OOJIBHBIX JIENIPECCUEl XapaKTEPU3YeTCsl yMEHbIEHEM B3aMOIeiiCTBUS
30H/1a ¢ THAPO(GOOHBIM KAPMAHOM 1 YCHJIEHHEM B3aMOJIEUCTBUSI C TOBEPXHOCTHBI-
Mmu 1ientpamu. [lapameTper 3atyxanust ¢GuryopeciieHInu 30H/1a TO3BOJINIIN BbISIBUTD
BJIMgHME TIcuXodhapMakoTepaluy yke Ha BTOPOoil Hezesie jedenust. Vet nanbHeii-
Iee HAKOTJIEHUE KIMHUYECKHX, IaB0PATOPHBIX U GHO(DUBNYECKIX TAHHBIX.
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TOJIOTPA®GUYECKUE JATYUKU HA OCHOBE T'JIPOTEJIEN
AJI KOJIMYECTBEHHOT'O OIIPEAEJNEHNUA KOMIIOHEHTOB
B BUOJIOTNYECKUX JKNJIKOCTAX

A.B. KPAICKHUIT!, B.A. IOCTHUKOB?, B.B. IEHUCKHUH?,
T.T. CYJITAHOB!, B.E. TUXOHOB*, A.B. XAMU/1YJINH?

'®usnueckuii uncruryt um. I1.H.JIebenea PAH, Mocksa

2MegrepasibHOE TOCYIAPCTBEHHOE yupesk/eHre « HayaHo-ucce10BaTebeKii HHCUTY'T

usnKo-XnMITYecKoil MeINIMHLI>, Pocaapasa, Mocksa

E-mail: vladpostnikov@mail.ru

SMepepasnbHOE rOCyIAPCTBEHHOE MTpe/pusitie « HaydHo-mceie/10BaTeIbCKii MHCTUTYT

(pusnueckux npobaem» num. O.B. Jlykuna, 3eseHorpa

UucruryT asnemenroopranudeckux coepunennii um. A.H.Hecmessnoa PAH, Mocksa

PaccmarpuBatorcest cBOMCTBA 2 TUIIOB rOJIOTpahUUecKUX CEHCOPOB HA OCHOBE

TeX sKe MOHOMEPOB, YTO IPUMEHSIINCH aBTopaMu paboT [1], HO ¢ APyroil KOHCTPYK-
ueil CeTKY 1 IPYTUM Criocob0M IPUKPEIIICHHUST €€ K TOJIOKKE U UBMEHEHHOIT Tex-
HOJIOTHEH TIOJTyYeHUs 3ePeH TallOuAHOTO cepebpa. MaTpuilbl IpeacTaB/siin codoii
TPEXMEPHYIO TIOJIMMEPHYTO CETKY COTIOIMMEPA aKPUJIAMU/IA ¢ aKPUJIOBOH KUCIOTOH,
N-akpusronaamugodennn6opHoi Kucaotoi, cumtbie N,N'-Merunen-0uc-akpuJia-
MUJIOM, COZIEP’KaIle BKJIOUEHHBIN MOJUBUHUIOBBIN criupT. CeHCOPbl Ha OCHOBE
AKPUJIOBO# KUCJIOTBI YYBCTBUTEJIbHBI K KUCJIOTHOCTH CPE/Ibl U COAEPIKAHUIO HOHOB
JIBYXBaJICHTHbBIX MeTa/LI0B. B inanasone namenenust pH ot 6.7 1o 2 cmenenne Mak-
CHMYyMa OTPasKEHUSI COCTABIISIET OT 725 HM 10 550 HM ¢ XOPOTITeit TMHEHHO almpoK-
cumanueil B iuanasone 3nayenuit pH 3.2-6.7. V13 noHOB /ByXBaJIEHTBIX METAJIJIOB
(Mn, Ca, Pb) makcumasbHoe cxkarue jgaet csunerl (542nm, cxkartue Ha 37 %). Ipu
TOM MaKCHUMYM OTPa’KEHHS CMEIIEeH OTHOCUTEIbHO AMCTUIIIMPOBAHHON BOJBI HA
320 um. [luist cencopa Ha ocHoBe N-akpusoniaMusioheHmI60pHOI KICIOTHI B Mpe-
fesax GU3MOIOrNYECKUX KOHIIEHTPAIIUET TJIIOKO3bI [OJTyYeHO yBEPEHHOE TPUOOPHOE
paznmuene mo crektpy (607—643 um) st komumentpanuii 1, 5, 10, 50 MmMoun/m B
arteratrioM Gydepe (0,05M, 0,15 M NaCl) pH 7,4 ¢ xopotiieii JiuHelHO anpokcu-
Manpeil B quanasone kornentpanuii 1—10 mvous/J1. [Ipu ucnonbsosanuu 0ydep-
HBIX PACTBOPOB HA OCHOBE MHOTOOCHOBHBIX KUCJIOT, TIOJIOKEHUE MAaKCUMyMa CITeKT-

pa OTpaskeHust ATON cucteMbl u3MeHs1och 0T 590 10 860 HMm.
1. Marshall A]J. et al.,, 2006, Analyte-responsive holograms for (bio)chemical analysis, J.Phys.Condens.Matter., 18,
S619-626 1 marent CIITA Ne5989923 ot 23.11.1999.
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BBICOKO®®EKTHUBHBIE BHOCEHCOPbI HA OCHOBE
IJIASBMOHHBIX HAHOCTPYKTYP VIS U/IEHTUOUKAIIUN
BUNOXMMHNYECKHUX PEAKIINN

A.B. HAITEKNH!, K.K. TYPOBEPOB?, O.A. YCOB!,
II.H. BPYHKOB!, A.l1. CHIOPOB?

'@usuko-rexunyeckuii uuctutyT um. A.D.Modde PAH, Cankr-Ilerepbypr, 194021
E-mail: nashchekin@mail.ioffe.ru; FAX: (812) 297-10-17
Nucturyt nuroaoruu PAH, C.-ITerepOypr, Cankr-IlerepGypr, 194064
*Tocymaperennbiii Onrnueckuii Mueruryr um. C.1. Basusosa, C.-ITerepGypr 199034
Cosnanne onrndecknx 6nocercopos (BC) ¢ BBICOKOH YyBCTBUTETLHOCTHIO U
paspenienneM At OGHAPYKEHUSA U KOJIMYECTBEHHOTO aHAIN3a XUMHUYECKUX 1 O1O0-
JIOTUYECKN aKTHBHBIX BEIECTB OJ[HA M3 aKTYaJTbHBIX 33/[a4 COBPEMEHHON HAyKH,
CBSI3aHHAs ¢ HEOOXOAMMOCTBIO KOHTPOJIsSI OMOJOTHUECKUX TIPOLIECCOB, aHaIu3a -
(hEeKTUBHOCTH JIEKAPCTBEHHDBIX CPEJICTB U MOHUTOPUHTA OKPYsKaiolieii cpesibl. Hapsi-
ny ¢ TpaguionubiMi BC, MCTIOMb3YIOMUMI XapaKTepUCTUUeCKe CIEeKTPaTbHbIe
TIOJIOCHI MAKPOMOJIEKYJI, HAHOUACTHUI] METAJJIOB M HAHOCTPYKTYD 3HAUNTETHHOE
BHUMaHue yzensercs paspaborke pedpakromerpudecknx bC, oCHOBaHHbBIX Ha pe-
30HAHCHBIX ¥ UHTEPHEPEHIIMOHHBIX SIBJIEHUSAX B (POTOHHBIX U TIIIA3MOHHBIX HAHO-
crpykrypax [1]. Ocobbiii untepec BhizbiBatoTr BC, obiagamole MOBEPXHOCTHBIM
IJIA3MOHHBIM PE30HAHCOM, ITPU KOTOPOM KOHIIEHTPAIUS U [apaMeTPhl IIPOIECCOB
B 61000BEKTAX ONPEAEJIAIOTCS U3 aHANIM3a U3MEHEH M 1T0Ka3aTeJIsl IPeJOMIeHIs B
110JI€ JIEKTPOMATHUTHON BOJIHBI T10/] BIUSHUEM TIPOLIECCOB B 3TUX 00BEKTaX.
B pamkax nmpoBoanMoii paGoTbl HCIIOIBb30BAHBI BA PA3IMYHBIX TEXHOJOTHYEC-
KUX MO/IX0/Ia JIJIS TOJTyYeH U [1JIa3MOHHBIX HAHOCTPYKTYP: CO3/IaHKe Ha TTIOBEPXHOC-
TH UATEKTPUKOB yIOPSA0YeHHBIX MaccuBoB HaHovdacTHll (Cr, Au, Ag, Ni) u dop-
MWPOBaHNE MACCUBOB METAJUIMYECKUX HAHOYACTHUI[ B ITPUIIOBEPXHOCTHBIX CJIOSIX
TepMOXPOMHBIX cTeKoJL. [Ipu KonTakre ¢ 61nooObekTamu (BUpYychl, anTutesa, JJHK)
[2] m1asmMoHHbIE HAHOCTPYKTYPBI TIO3BOJISIIOT Takske OoJiee yeM Ha MOPSIIOK YBEJU-
YUTh UHTEHCUBHOCTD CUTHAJIOB (DJIyOPECHEHIIH, T.€. PACHIUPIOT BO3MOKHOCTH 00-
HapyKeHus, MAeHTU(PUKALMK 1 JMarHOCTUKY GUOIOrnYecknx o0beKkTos [3].
Pa6ora nopuepxana rpantom [pesuauyma PAH-10155 (25.03.2008) “Dynua-

MeHTaJIbHble HayK-MeauinHe” u rpantom [pesugenta PO HIII-2951.2008.2.
1. J. Homola. Surface Plasmon Resonance Sensors for Detection of Chemical and Biological Species. Chem. Rev. 108,
pp. 462-493 (2008).
2. PP. Pompa et al. Metall-enhanced fluorescence of colloidal nanocrystals with nanoscale control. Nature
Nanotechnology, vol. 1, pp. 128-130 (2006).
3. M.G. Friedrich et al. Activity of Membrane Proteins Immobilized on Surfaces as a Function of Packing Density.
J.Phys. Chem. B. 112, pp. 3193-3201 (2008).
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CHEKTPAJIbHO-KUHETUYECKUE METO/Ibl UCCJIEJOBAHUSI
KOMIINTEKCOB KPACUTEJIEM C BUOMAKPOMOJIERYJIAMU

B.A. KY3bMUH, H.H. BEIKO, 0.A. POTUHKO, 0.A. KO3/IOBA,
T.. HERUIIEJIOBA, A.M. BUHOTPA/IOB, B.B. BOJIHYXWH,
AJL JKY3E, A.A. IO/IUH, A.1. CIEPAHCKUN

Wucruryr 6uoxumuyeckoil pusnku um. H.H. Omanyana PAH, Mocksa, 119334, Poccust
E-mail: vak@sky.chph.ras.ru: FAX: +7-495-137-4101

[Ipu anarHocTuke 3a60JeBaHUIl OPraHOB KPOBOOOPAIIEHUs, Ay TOUMMYHHBIX
U OHKOJIOTHYECKUX 3a00JIeBaHUI HCTIOMB3YIOTCSI (hTyOPECIIEHTHbIE METOIBI JIJISI OTI-
pezenenus akcrpanesuioasproii JJTHK B ceiBoporke kposu GosibHbIX. [losiBienue
JTHK B cbIBOpOTKE CBU/IETEJBCTBYET O PAHHEM TTOPAKEHNN TKAHU M OTPA’KaeT CTe-
[eHb MOBPEsKAECHUA Oprana pu HekpoTudeckoM nporecce. CriekrpanbHo-hiryopec-
LEeHTHBLII MeTOJ o1pejiesierust BHekaeTounoii J[HK paspabarbiBaercs ¢ MCIO/Ib30Ba-
HUEM HOBBIX GUCKPACUTEIel, COUETAIONIX Pa3IMYHbIe MOJEKYJISIPHbIE PParMeHThI.
[IpeaioxKeHbl HOBbIE IPOU3BOAHBIE HECUMMETPUYHBIX KapOOIMAaHUHOB, Y KOTOPBIX
o6pasoBanue komiuiekcos ¢ JJTHK npoucxoaur npu cBsiabiBaHuu B y3K0il 60po3/-
Ke U [IPU HHTEPKAIMPOBAHNY MEKILY OCHOBaHUSIMI. [{e3akTuBaiust BO30YKIEHHbIX
CUHTJIETHBIX M TPUILIETHBIX COCTOSTHUIT KOMILJIEKCOB ITMAHUHOBBIX KpacuTeseil ¢
moutexystiamu JTHK ncciezioBana Ha ycTaHOBKaX MMITYJIbCHOTO (hOTOJIM3A U cUeTa
doronos ¢ sazepubiM GoToBosGyKIeHneM. Hamuune ABYX MOJOKUTENbHBIX 3apsi-
0B y GUCIIMAHNHOB YCUINBAET KOMILTIEKCOOOPA30BAHIE MEK/TY CEHCUOHII3aTOPOM
U OTPUIATEIbHO-3aPSyKEHHON 1moBepxHOCThI0 Mosiekybl JITHK, a npucyrcrsue B
MouiekyJste ruipodobHOro (dhparMeHTa MPUBOAUT K YBEJIUYEHUIO (IIyOpeCcIeHIinm
ATUX KOMIIJIEKCOB, YTO MO3BOJISIET YBEJIUUNTH UYBCTBUTEIBHOCTD (DIIyOPECIEHTHO-
ro ananusa parmentos Bu/IHK. C nesbio onpezenenus: abCoMIOTHBIX KOHIIEHTPA-
i JIHK B chiBopoTKax diryopeciieHTHBIM METOIOM HCITOJIb30BAH TIEPEHOC dHEP-
MU MEKILY KOMILIEKCAMK KpacuTesieii, 00pa3oBaHHBIMU BHYTPH OJHON MOJIEKYJIbI
JTHK. Oupenenenune xouuenrpanuu JHK B npucyrcrBun npumeceii 6elkoB Bo3-
MOJKHO € MCIIOJIb30BAHUEM Mpoliecca 06pazoBaHus J-arperatos Guckpacuresaeil Ha
nosepxroctu JTHK. [Ipeasoxen HOBbIN criocob OLEHKKM YPOBHS rHOen KJIETOK B
OpraHu3Me yesIoBeKa IIPU OCTPBIX ¥ XPOHUYECKHX I1aTOJIOTMYECKUX IIPOIIeccax, Ko-
TOPBIE COMPOBOXK/IAIOTCS YCUJIEHHBIM alloNTO30M M HEKpo3oM KJeTok. [lokasano,
YTO TIPU OCTPOM MH(APKTE MUOKap/a B KPOBU B CPEJTHEM B 5 Pa3 MO CPABHEHUIO C
HOpMoOIt Bozpacrtaet KoHieHTpanus Bu/IHK u B 12 pa3 — konnenrpanus TOpITHK.
®parmentsr TOp/IHK MoryT 6bITh MapKepaMu CKPbITOIO YBEJUUYEHUS YPOBHS TH-
Gesin KJIETOK TIPK TIaTOJIOTUH U BBICTYTIATh B PO (DAKTOPOB CTPECC-CUTHAIMBAIINI
[IPU OTBETE OPTAHU3Ma HA YBEJMUYEHIEe YPOBHS THOEIU KIETOK.
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CTABWIBbHAA JINHUA KJIETOK AIEHOKAPIITMHOMBbI
SANYHUKA YEJOBEKA, ®JIYOPECIIUPYIOIIAA
B JAJIbHEN KPACHOU OBJIACTI

JI.B. KAPIIEHKO, O.A. CTPEMOBCKUM, E.H. JIEBEJIEHKO,
A.M. YYJAKOB, C.A. IYKbAJAHOB, C.M. /IEEB

Wucruryr 6Guoopranmyeckoii xumun uM. akagemukos M. M. [lemsakuma
n I0.A. OBunnnnkoBa PAH, 117997 Mocksa, yi. Mukiyxo-Makias, 16/10, Poccust
E-mail: deyev@ibch.ru; Teu. (495)429-88-10

IIpu pabote ¢ OIMyXOJEBBIMU MOJAEAAMMU i1 000 W in Situ YPe3BbYANHO BaKHO
UMeTh OGBEKTUBHbIE METO/IbI HAGIIOIEH ST U KOHTPOJISA 32 OMYXOJIEBBIMU KJIETKAMHU.

Ha ocHOBe KJIeTOK aleHOKapImHOMbI sttuHuKa yesnoseka SKOV3 Gbiia cosma-
HA JIMHUS KJIETOK, (hJiyopeciupyomas B jajibHell KPAaCHOI 00JacTH U THIIEPIKC-
npeccupyionas onkomapkep HER2/neu. {ug sroro jmnus kiaerok SKOV3 Gbuia
TpaHchUIMpoBaHa TIA3MUION, HecyIei reH, koxupyiomuii GFP-mogobmbrii dury-
opectienTHblii 6esiok katushka. TTocsie otGopa Ha ceseKTUBHOIL cpejie ObLin Moy de-
HbI cTabuIIbHbIe TPACHOPMAHTDI, COXPAHSIIONTIE (hIIyOPECIEHIHIO TPU ITUTETHHOM
KYJIFTUBUPOBAHUY HA HECEJIEKTUBHOM cpe/ie, a TaKKe NP BBIBEJIEHUH M3 3aMOPO3-
ku. [Ipu nomoiiu tecT cucreMbl pa3paboTaHHON B Halllell iabopatopuu GbLIO J10Ka-
3ano0 coxpanenue rutnepakcrnpeccun HER2 /neu penenrropa na nosepxuocTu Tpane-
(GUIIMPOBAHHBIX KJIETOK.

Beusok katushka nmeer makcumym duryopecuieniu mipu 635 HM, U MAKCUMYM
norsotnenust npu 588 nm. Takue XapakTepucTUKy QIIyopecleHIny MO3BOJISTIOT He
TOJIBKO HEIIOCPEACTBEHHO HAOJII0IaTh 32 KJIETKAMU C TIOMOIIbIO (hJIyOpPeCIeHTHOM 1
KOH(DOKATBHOI MUKPOCKOITNH, HO M BU3YaJM3UPOBATH IIPUBUTBIE OITYXOJIH B TKAHAX
JKUBOTO OpraHn3Ma I1pH MoMOIIH (aryopectienTHOI ToMorpaduu.
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NPUKU3HEHHAS ®JIYOPECHEHTHAS BU3YAJIM3ALIUA
OIIYXOJIEHU C NCII0JIb3OBAHUEM ITOJIYIIPOBOJHNKOBbBIX
HAHOKPUCTAJIJIOB

Wpuna BAJIAJIAEBA'?, Auna BPUJIKTHA'"?, Mapuna IIUPMAHOBA'?,
Tatbsina 3I0BHOBA>*, 9seuna J/[EJIbBEUC?, Mapuna CUPOTKUHA?,
Oser CTPEMOBCKUHY, Cepreii JIEEB*, Auna OPJIOBA?

"Huskeropoackuii rocynapersennblii yausepenter um. H.W. JlobaueBckoro,
Huzxuuit Hosropog, 603950, Poccust

E-mail: irin-b@mail.ru; Tex: +7-831-465-61-06

Nucruryt npukiaganoii pusnku PAH, Hknwit Hosropos, 603950,
Hwxnuit Hosropog, Poccust

SHusKeropoJicKas rocylapCTBeHHAsT MEIUIINHCKAsT aKaIeMUsI,

1. Munmna u [loskapckoro, 10/1, Huknuit Hosropoa, 603005, Poccust
‘UucTuryT 6OOpPraHnyecKoil XumMuu uM. akageMukos M.M. [lemsikuna u
10.A. OBunnnukosa PAH, Mocksa, 117997, Poccusa

B pabote oreHeHbl BOSMOKHOCTH MPUIKI3HEHHOTO MapKUPOBAHUsS 9KCIEPH-
MEHTAJTBHBIX OITYXO0JIeH MOTyITPOBOTHNKOBBIMI HAHOKPUCTAJIIAMI U WX TTOCTIEIYI0-
11ei BU3yaJn3aiiu ¢ IOMOIIbIO OITHYECKUX METO/IOB.

Moesrbio HeOTIa3uK CIIYKUIN KapiimHoMa Jierkoro JIbionc, n kceHorpad s
kapruuHOMBI Tpyan desoBeka SKBR-3. Onenensr BO3MOKHOCTH TTACCHBHOTO Meve-
HUS OITyXoJieil u crenuduieckas 10CTaBKa HAHOKPUCTAJIIOB. [l HalpaBIeHHO
JOCTaBKM ObLIN MCIIOIb30BaHbl MUHK-aHTHTeaa (scFV) 4D5, B3aumoeiictByiomime
¢ onkomapkepom HER2/neu. [lpmxusaennas Busyaamsanns omyxoJsieil TpoBOIH-
Jach Ha ycranoske 1 auddysuonnoin duryopecnentroit tomorpadun (JJDT).
Orenka pacripezieJieHusi HAHOKPUCTAJIOB B OpPraHU3Me >KMUBOTHOTO post mortem
TIPOBONIACH METO/IAMU CTIEKTPOCKOTINH 1 KOH(DOKATBHON MUKPOCKOIINN.

TTonydennl npuKu3HEHHbIE (HIYOPECIEHTHDIE N300PAKEH I KUBOTHBIX-OITY-
XOJIEHOCHUTEJIeH, TO3BOJISIONINE TIPOIEMOHCTPUPOBATH BO3MOKHOCTD BU3YaIN3aIIN
OTIyXO0JIe TIpU pa3HbIX MOAX0/[aX K NX Mapkuposanuio. [lokazano opramHoe pacmpe-
JlejieHrie HAaHOKPUCTAJIJIOB Yepe3 pa3Hoe BpeMs Tocje uX BBeneHust. [Ipomemornc-
TPUPOBAHO MPEUMYIIECTBO AJ[PECHOI JOCTAaBKM HAHOKPUCTAJJIOB IO CPABHEHUIO C
TIOTBITKAMH <TTACCHBHOTO» MEUYCHHSI.

Pa6ora BbiiosiHeHa ipu noepskke rpantos PODU (Ne07-04-01586, 07-02-
01146, 08-02-99049), nporpammbr nipesuauyma PAH «Dynpamentaibible HaAyKn
- MezuiuHes» u npoekta MezepanbHoro Arentersa 1o Hayke n Muuosarusm (1ipo-

ext Ne 02.522.11.2002).

225



J16.18
PA3BHOMACIITABHBII OITUYECKHUI1 BUOUMUZKHT
Haraaus ITAXOBA!, Upuna BAJIAJTAEBA?, Baaentun TEJIMKOHOB!,

Ipuropuii TEJINKOHOB!, Enena 3ATAITHOBA?, Baagucias KAMEHCKUIA!,
Anna OPJTIOBA!, Ekarepuna CEPTEEBA!, Miss TYPUNH!

"MucruryT npukaanuoil pusuku PAH, 603950, yor. YibsaHosa, . 46,

Hwxnmit Hosropoa, Poccust

E-mail: shahk@ufp.appl.sci-nnov.ru; Tes: +7-831-416-48-04

*HuKeropojickast rocyJapCTBeHHast MEJIMIIMTHCKAs akajieMust, 1. MuHnHa

u [Moxapckoro, 10/1, Huxnuit Hosropos, 603005, Poccust

SHuskeropocKuii rocyIapCTBEHHBIN yHUBEpCHTET, 11p. larapuna, 23,

Husxuuii Hosropog, 603950, Poccust

OcHoBHble TPEGOBAHST, PEbSIBASEMbIE K AUATHOCTUYECKUM TEXHOJIOTUIM B
GuoMeIMIMHE, - MAKCUMaJIbHAs HH(POPMATUBHOCTh U MUHMMAJIbHOE MOBPEKIAI0-
1iee JIeiiCTBUE B COYETAHUU C TIOPTATUBHOCTBIO, YAI0OCTBOM 3KCILIyaTAl[UK U OTHO-
CUTEJIbHOM JlereBu3Hoi. [JaHHbM TpeGOBaHUAM B HAUGOIIbIIEI CTEeHn yI0BIeT-
BOPSIIOT METO/bI ONTHYECKOTO Ouonmuzkutra [1]. B pabore npencrasieH crnekTp
uccaenoBanuit, mpoBoanmbix B UTIM PAH (r. H. HoBropon), mmo peaiusaiiuu cuc-
TEeMbl PA3HOMACIITAOHOTO ONTHYECKOr0 GHOMMUIIKUHTA: Pa3pabOTKa HOBBIX BUIOB
ontnyeckoil Tomorpadun (ontudeckas korepentHas tomorpadus — OKT, ontu-
yeckad auddysuonnag tomorpabug — OAT, nuddysnonnas duyopecrenthas
tomorpadust — JDT), myTu ycoBepuIeHCTBOBaHMSI IPUHIIUIIOB U IPUGOPHOI 6a3bl
texrosornit. OcBoeHne COBOKYMHOCTH TEXHOJOTUH OMTUIECKOTO OMOMMUIKIHTA
MO3BOJIAET TOJIydaTh pasHoMacIiTabHble MPUKU3HEHHbIE N300paKeHs OUOIOTH-
4eCKMX 00BEKTOB HAa TKAHEBOM, KJIETOYHOM ¥ CYOKJIETOYHOM YPOBHSIX, 4TO BECbMa
AKTYaJIbHO KaK [Tl U3YYEHUS )KUBBIX CUCTEM OT MOJIEKYJIBI ZI0 1[EJIOTO OPraHn3Ma
B HayKaX O JKU3HM, TaK U JUIS CO3/IaHNe HOBLIX METO/IOB IMATHOCTUKU M KOHTPOJIS
Jledenrs B KIIMHIYECKOH MpakTuke [2—4].
Pa6ora BbInosiHeHa TIpK ojiepKKe nporpamMmmbl [Ipesumunyma PAH “Dynua-

MenTtanpHble Hayku-menuiune”, rpantoB POOU Ne 07-02-01262, 07-04-01586 u

DezrepabHOTO areHTCTBa MO HayKe u nHHoBarmsM (Ne 02.522.11.2002).
1. A.M.Sergeev, L.S.Dolin, D.H.Reitze, Optics & Photonics News. July (2001)
2. 1lya V. Turchin et al Laser Physics, 16, N 5, (2006)
3. A.G. Orlova et al Laser Physics Letters, Vol.5, No 4, pp.321-335 (2008)
4. PykoBozcTBO 110 onTideckoii korepentHoit tomorpadum. Iox pex. H./L. Imaxkosoii, H.M. IllaxoBoii, A.M. Cepre-
esa: Dusmaraur. Mej.xuura, (2007)
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HPI/IH(I/IB.I:IEHHI)II‘/'I MOHUTOPHHI ®JYOPECIIUPYIOIIUX
OIIYXOJIEN JIABOPATOPHbBIX JKUBOTHBIX METOJJAMU 1®T
1 ®JYOPECIHIEHTHOMU CIIEKTPOCKOIINN

HNpuna MEEPOBUY!, JIstiican APCJTAHBAEBA!, Nibst TYP‘H/IH{,,
Anna OPJIOBA?, Mapuna IIMPMAHOBA?, Anekcanap CABUIITKNI!

"Mucruryr 6uoxumuu um. A.H.Baxa PAH, Mocksa, 119071, Poccust
E-mail: imeerovich@inbi.ras.ru; daxc: +7-495-954-27-32
Uucruryt npukiaganoit pusnkn, Huknnit Hosropos, 603950, Poccust

Wcnonbzosanue Gayopeciupyiomux 6eakos (D B) B kauecTBe MPUKIM3HEHHBIX
MapKepoB 103BOJIIET BECTH HEIPEPBIBHBIN BU3YaJbHbIE MOHUTOPHUHI IIPOIIECCOB,
TIPOUCXOJSIINX B JKIBBIX OPraHN3Max Ha MOJIEKYJIIPHOM U KJIETOYHOM YPOBHSIX [1],
B TOM YHCJIe PA3BUTH OmyXxoJiell y KuBOTHBIX [2]. [Ipumenenue DB co crekTpom
U3JTy4eHUs B KPACHO-OPAHKeBON 06JIaCTH MO3BOJISIET YBEINYUBATH TIyOUHY BU3ya-
JIN3AIMU CUTHAJIA U3-32 YMEHbIIEHUsT aBTOMIIYOPECIIEHIINT U CBETOpaccesiHus [2].

Cycnensus kiaerok Mel-Kor, skcupeccupytomux @B Turbo-RFP (Mel-Kor-
Turbo-RFP), BBOAMIach moakoxuo MbimaM juaui Nu/Nu (camku, Bospact 8—
12 vepenp), B kosmuectse 400 Thicsd 10 8,5 MitH. B X0/1€ 9KCIIepuMenTa KOHTPOJIH-
POBAJICST 0OBEM OIIYXOJIEBBIX Y3JIOB.

[Tokasano, 4ro BBezenue He Meree 2 Mt kaetok Mel-Kor-Turbo-RFP mpuso-
JUT K PasBUTHIO O1yXosin. DJyopeciieHInst KJIeTOK B 00IaCTH BBEICHUS, a TAKKE
B OIIYXOJIEBOM OYare perucTpupoBasiach MPUKU3HEHHO MeTogaMu Anddy3snonHoi
dbayopectientroit romorpadpun (JIDT) npu nomoru tomorpacda JDT-3 (UTTD
PAH) u dayopeciieHTHOI CHEKTPOCKONMUN TIPU MOMOIIN CHEKTpodIyopuMeTpa
“Cnextp-Kiacrep” B TeueHme Bcero BpeMeHHU pa3BUTHS OIyXosn. PocT Beex o1y xo-
JieHl XapaKTepu30BaJICsl MHTEHCUBHON HEOBACKYJIApU3AIIUEH.

[TosyyeHHbIe Pe3yJIbTaThl CBUAETEJNBCTBYIOT O ToM, 4To Kiaerku Mel-Kor-
Turbo-RFP in vivo coxpaHsior Kak criocOGHOCTH 0OPA30BbIBATH OILYX0Jib, TAK U CIIO-
COOHOCTD B TeUYeHMe JUIUTELHOTO BpeMeHH aKcipeccuposath kpachbiii OB. Tlpu
nomotiu [{DT MOKHO POCTEANTD TUHAMUKY PAa3BUTUS OITYXOJIH.

Pa6orayacTuuto puHaHCUPOBAIUCH B paMKaX rockoHTpakTa Ne 02.522.11.2002
or 27.04.07, a rakxe u3 cpezicts [Iporpamm [Tpesupnyma PAH “@ynjamenTanibibie

Hayku - meuiie” u “MoJsiekyJisipHast U KietodHas Guonorus’”.
1. J.C.March, G.Rao, W.E.Bentley. // Appl. Microbiol. Biotech. 2003, V. 62, pp. 303-315
2. R.-M. Hoffman // Trends in Biotechnology. 2008, V. 26, pp. 1--3.
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HUCCJENJOBAHUE KUCJIOPOJJHOTO CTATYCA TKAHE .
MOJIOYHOU JKEJE3bI METO/IOM OIITUYECKOU JN®D®Y3NOHHOUN
TOMOI'PA®IN B HOPME U ITPU ITATOJIOTIU

Anna OPJIOBA!, Baaauciaas KAMEHCKHI!, Auna MACJIEHHIKOBA?,
Baagumup IINTEXAHOB!, Tepman TOJTYBATHOKOB!, Haramus ITAXOBA!,
Muxaua KJIEINIHWH!, Unpa TYPUNH!

"Mucturyt npukaaguoii dusukn PAH, 603950, yor. YabsiHoBa, 1. 46,

Huwxunit Hosropon, Poccust

E-mail: orlova@ufp.appl.sci-nnov.ru; Tear: +7-831-416-48-04

2HI/I>K€I‘0POHCK3$I TOCy/lapCTBEHHAA MEAUIMHCKAaA aKa/leMus,

1. Mununa u [losxkapckoro, 10/1, Huxuuit Hosropos, 603005, Poccust

Wccenenosanue merogom ontudeckoi auddysunonnoit Tomorpadhuu (O/[T)
OCHOBAHO Ha PA3JIMYMAX B ONITUYECKUX CBOMCTBAX (MMOKa3aTeJell paccessHus U 1or-
JIOIIEHNUS) 3/I0POBBIX M MATOJOIMYECKMX YYaCTKOB TKaHeil, PacIioIOKEHHBIX TJIy-
60ko noz moBepxHocTbio [1]. C ucnonbzosanuem O/IT ycranoBku, pazpaboTaHHO
B VIIMD PAH (Hwxuuii Horopon) [2], mpoBeseHbl in vivo ncciefoBaHusl TKAHN
MOJIOYHOH JKeJie3bl B HOpMe U B 30He onyxousiu. [losyuens! kapTbl pactipe/esieHust
MOTJIOTIAIONIIX U PACCEHBAIOINX BKIIOUEHUI HAa TPEX JJINHAX BOJIH, & TAK K€ KapThl
pacupezenenus okcu-(HbO,), nesoxcuremornobuna (HHb) u nacopiuenns kposu
kucaoponoM (StO,). Borsasieno, 4To TKaHb MOJIOYHOM KeJIe3bl B HOME XapaKTepH-
3yeTcst pABHOMEPHBIM pacipe/eieHreM KoHientpanuii HHb, HbO2 U TTOCTOSTHHBIM
yposreM StO,,. /L7151 30HbI OIyX0JIM XapaKTePHO TOBBINIEHHOE COJAEPKAHUE CyMMap-
noro remorsobuna. IIpn arom pacmipeznenenne HHb, HbO, u StO, B oxnoii u Toii
K€ OMYXOJIM HEPABHOMEPHO U TIO3BOJISIET BBIJESATh YYACTKH C PA3JIMYHON OKCHTe-
Haluen.
Pa6ora soimosnena npu nopgepskke rpanta PODU (Ne 08-02-01042) u De-

nepambroro Arentcra o Hayke n Mnmosarmsim (Ne 02.522.11.2002).
1. Pogue B.W,, McBride T.O., Osterberg U.L., Paulsen K.D., Optics Express, 1999, 4(8), 270-286.
2. Orlova A.G., Turchin LV,, Plehanov V.1, Shakhova N.M., Fiks LI, Kleshnin M.L., Sergeeva E.A., Konuchenko N.Yu.,
and Kamensky V.A., Frequency-domain diffuse optical tomography with single source-detector pair for breast cancer
detection, Laser Physics Letters, 2008, 5(4), 321-327.
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HOBBIE METOIbI MOJIEKYJIIPHOT'O BUOUMU/IGKUHTA
B HEPBHOU CUCTEME

K.B. AHOXIH, A.A. TA3YTKHH, O.1. EODMIMOBA,
A.B. BE3PA/THOB, C.A. YEXOB

Wucrntyt HopMasibHO# husnostorun M. I1.K. Anoxuna PAMH, Mocksa,

125009, Poccus

E-mail: k.anokhin@gmail.com; Tel /Fax: 495-6012126

B coBpeMeHHbBIX GUOMEANITMHCKIX UCCIIEA0BAHNSIX HOPMAJIbHBIX U HAPYIIEH-

HbIX (QYHKIIMI T€HOB YPe3BbIUAHO aKTyaJIbHOU SIBJISIETCs 3ajlaya BU3yaInu3aiiuu
UX AKTHBHOCTH B IIEJIBIX OPTaHax u TKausx opranuzma. OcobenHo ocTpo 9Ta 3aja4a
CTOUT B OTHOIIEHUHU IIEHTPAJIbHON HEPBHON CHCTEMbI MJIEKOIUTAIONINX, B COTHSIX
CTPYKTYP KOTOpPOU akTuBHbI 60siee 80 % reHoB reHoMa. B HACTOSIIMIT MOMEHT CY-
[IECTBYET OrPaHUYEeHHOE YMCJIO METO/0B TPEXMEPHOH BU3yasM3alluy paclipejie-
JICHUSI MOJIEKYJIIPHBIX MapKepoB B Guosiornyeckoii Tkanu. Cpean Hux Haubosee
pacrpocTpaHeHHBIMU SABJISAIOTCH KOH(MOKAIbHAS U MYJIBTU(HOOTOHHAS MUKPOCKOTIHS.
Jlantbie MeTO/Ibl 06JIA/IAI0T BBICOKUM MPOCTPAHCTBEHHBIM pa3perierueM (MopsiKa
0.5—1 MKM), OZIHAKO UMEIOT CYMIECTBEHHBIC OTPAHNYEHISI TT0 TOIINHE UCCTIETye-
MOro o6pasiia U BeJnuuHe 1moJist 3penust. Tak, KoHMOKaIbHAST MUKPOCKOIIMS [03-
BOJIIET PEKOHCTPYHPOBATH € KJIETOYHBIM Pa3pelieHreM TOJIIMHY TKaHW MOPs/IKa
200—300 mkm, mysbrudorortas — a0 1,0 MM, OZIHOMOMEHTHas1 00JIACTh BU3YaJlu-
saruu — ot 0,1-0,5 MM 110 2,0 MmM. MeToz ONTUYECKON MPOEKITMOHHON ToMOorpadun
(OIIT) ocHoBan He Ha cOOpe «BUPTYaJIbHBIX CPE30B», KAK B KOH(POKAIbHON U MYJIb-
TUHOTOHHON MUKPOCKOINH, & HA CO3/IAHUH «OTITUYECKUX MTPOEKIUIT», TIOJTyIaeMbIX
B IPOIECCE MOCJEI0BATENBHON CheMKI 00pasiia IeJUKOM IOl PA3HBIMU YIJIAMIL,
myTem Bpatenus ero Ha 360 rpajsycoB B IJIOCKOCTH, TIEPIEHAMKYJISPHOI OIITHYEC-
KO¥1 ocu CHUMaloIIero ycrpoiicTsa. IlosyueHHble cepun n300paskeHuil peKOHCTPYU-
PYIOTCSI B €IHBII TPEXMEPHBIIT 00beM T10 aJIrOPUTMY OOPATHBIX IIPOeKiuil. JlaHHbIii
MeTo/[ 06JIajIaeT pas3pelnaoiieil crrocobHOCThIO B ipe/esax 15—20 MKM 1 103BOJIsIET
HCCIIEI0BATD DKCIIPECCHIO TeHOB U MOP(MOJIOTHIO B IIEJbHBIX 00pasiiaX TKaH! pasMe-
poM 710 15 MM, CpeICTBAMU CBETIONONBHOM 1 hIIyOpeCcIieHTHON MUKPOCKOMUH. YiIb-
TPAMUKPOCKOIIHSI, WM MUKPOCKOIIUS C OCBEIEHNEM B U30MPaTeIbHON TJIOCKOCTH
(Selective Plane Illumination Microscopy — SPIM) Takske TpebyeT oKpaniiBaHust
UCCIIEyeMbIX 00PA3IOB HEJIUKOM, U MOAXOIUT JIJIsl ONTHYECKH BHICOKOTIPO3PAUHbIX
06pasioB. B coBpeMeHHbIX MOAMMUKAIISIX STOTO METO/A 3AJI0KEH [IPUHITHIT ITOJIY-
YEHUsI BUPTYAJIbHbIX ONTUYECKUX CPE30B IIPO3PAUHOTO 0OpasIa MyTeM OCBELIeHMUsT
€ro IJIOCKKUM ITYYKOM CBeTa B U30UPaTe/IbHOI III0CKOCTH, HaXoslelics B 30He (o-
Kyca. B kauecTBe ocBeleHms CI0Jb3YeTCcsl TOHKO C(HOKYCHPOBAHHDBIN IIJIOCKUI 1Ty-
4oK Jiazepa. Mbl paspaboTaii HOBBII BapUAHT METOZA MOJIEKYJISIPHOI ONTUYECKOi
ToMOTpaduK, KOTOPBIIT UMeeT B CBOEHl OCHOBE MPUHIUIIBI YJIBTPAMUKDPOCKOIIMH U
oInypaercsl Ha OPUTHHAJIBHBIE TPOTOKOJIBI UMMYHOTHCTOXHMUYECKOTO OKpallnBa-
HUS ¥ IPOCBETJIeHUST (DUKCUPOBAHHOI TKaHU Mo3Ta. B otimune ot KoH(pOKaIbHO
U MyJIETU(OTOHHON MUKPOCKOINH, Pa3pabOTaHHbIN METO/ UMEET II0JIe 3PEHUST 10
20 MM 6Ge3 MoTepy KJIETOYHOTO Pa3PelieHus] 1 MO3BOJISIET POBOIMUTH TPEXMEPHYIO
BUBYAIU3AIMIO JOKATU3AIUN MOJIEKYJISIPHBIX MAPKEPOB U (DJIyOPeCHeHThIX OEIKOB
B KPYNHbBIX 006pa3iax HepBHOU TKaHu. B moxiaze OyiyT mpeicTaBieHbl IPUMepbI
[ePBbIX PE3yJILTATOB UCIOJIb30BAHUS JAHHOTO METO/1A.
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DOJIYOPECHEHTHASA YIBTPAMUKPOCKOIINA
AJISI UCCIIENOBAHMSI ITPOCBETJIEHHBIX
BNOJIOTNYECKUX TKAHEU

Angpeit MOPO30B!, Niusa TYPUUH!, Baaaucias KAMEHCKUI!, Konuc-
tantun AHOXHWH?

"Mucturyt npukaaguoii pusukun PAH, Yibsunosa 46, Huskuuit Hosropos, 603950

E-mail: morozov@ufp.appl.sci-nnov.ru; Tea: +7-831-416-49-23

Nucruryr Hopmamsnoit @usnosorun PAMH, Mocksa, Poccust

Metoj iryopeciieHTHOH YJIbTPAMUKPOCKOIINH, MTOJIYyYUBINNUI aKTUBHOE Pa3-
BUTHE B mocsefnue 2 rona [1], ncrosb3yercs sl BU3yaqnu3aliuu  BHYTpPEHHeH
CTPYKTYPBI IPOCBETJIEHHBIX OUIOINYECKUX TKAHEH, OKPAIleHHbIX CHeIU(pIIHbIME
dayopectientabivu Mapkepamu (UI'X, duyopeciientrbie Genku). B orinune ot
KOH(OKAIBHOM MUKPOCKOTINH, B IAHHOM METO/E MOJCBETKa 00pasiia OCyIecTBIIs-
eTcst ¢ GOKY MIIOCKIM JIYIOM, UTO TIO3BOJISIET IOCTHYD CYIIECTBEHHO H0Iee BHICOKOTO
[IPOJIOJIBHOTO KOHTPACTA HA BCeX IUyOrHaX uccaenoBanus oobekta. PazpaboranHnast
HAMH KOHCTDPYKIMSI WUMEET OTJIMYUTETbHYI0O 0COOEHHOCTh OT IyOJIMKOBABIIIXCST
paHHee aHaJIOTOB — UCIIOJIb30BAHUE B KAYeCTBE CBETOBEIYIIETO TPAKTA OHOMO/IO-
BOT'0 BOJIOKOHHOTO-OIITHYECKOTO CBETOBO/IA. VIcI10/1b30BaHNE BOJIOKOHHBIX 3JIEMEH-
TOB TI03BOJIMJIO YJIYUIIUTD [TPOCTPAHCTBEHHOE Paspelienne 3a cyeT (HUILTPYIONnX
CBOICTB OJJHOMOJIOBBIX BOJIOKOH, COaTh 0oJiee KOMIAKTHBII Mpubop, yaoOHbIH B
JKCILIyaTalluy. /[ByCTOPOHHSISI cucTeMa IJIaHApPHOH Jla3epHOM MO/ICBETKY Ha JI/IN-
He BOJIHBI 488 HM ¢ 1OCJIe/YIONNM aHAIM30M CTUMYJIMPOBAHHON (uryopeciieninm
BBICOKOATTEPTYPHBIM MUKpockotioM ¢ [13C kamepoii, TO3BOTMIN OTHOBPEMEHHO JI0-
OGUTHCSI BBICOKOIO [TPOCTPAHCTBEHHOTO paspeliieHrst (0KoJ0 1 MKM) 110 BceM Tpem
KOOpJMHATAM 1 OOJIBIION II0IA/M BU3YIN3allni. ABTOMATU3UPOBAHHAS CHCTEMA
CKaHUPOBaHUs BIJyOb 00pasiia Mo3BOJISET OCAONHO HCCAe0BATh 0OPA3Ibl pazMe-
pom 710 30 x 15 x 15 MM. ¢ marom 0 1 MKM ¥ [OCJIeAYOIel KOMIIBIOTEPHOU 06pa-
60TKOI 1 3X-MepHOIi Busyasusalmeiil. DKcrepuMeHTaabHO pa3paboTaHHbId IPOTO-
KOJT TIPOCBETJIEHVST 0OPA3IIOB HEPBHOM TKAHU TO3BOJNI CYIMIECTBEHHO YMEHBITUTD
K03(D(DUIMEHT TIOTJIONEHYS! U, CJIEI0BATEILHO, YBEJIUYUTD TIyOUHY BU3YaIU3a1[1K
06pasliia, o cpaBHEHUIO ¢ 3apyOeKHBIME aHaIoraMu, 6e3 morepu pasperienus. Ha
CO3/IaHHON cucreMe (PJIYOPeCIeHTHON YIbTPaMUKPOCKONUK ObLIK 1oJTydeHbl 2D u
3D u306pakeHUs: OTIENbHbIX HEPOHOB 1 HEHPOHHBIX CETell PasiInyHbIX OTIEI0B
MO3Ta MBIIIH.
PaGora BbIio/iHEHA 1IpU nozepKKe npoekta MenepasbHOrO0 AreHTcTBa 110

Hayke u Mnnosanusim (LK. Ne 02.522.11.2002).

1. Dodt, H.-U. et al. “Ultramicroscopy: three-dimensional visualization of neuronal networks in the whole mouse
brain”. Nature Methods, 4: 331-336, 2007.
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KOH®OKAJbHAA 11 OIITUYECKAS KOTEPEHTHAS
MUKPOCKONN:I UIA N3YYEHS ITIOTEHITNAJIOB
BO3BY/KAEHUA Y PACTEHUU

Baaaumup BOJIEHEEB!, Enena AKMHYUIL!, Upuna BAJTAJIAEBA!?,
Poman MAMOHOB!, Auna OPJIOBA?

"Huskeropoackuii rocynapersenblii yausepenter um. H.M.JIoGaueBckoro,

Hskunit Hosropoz, 603950, Poccnst

E-mail: kbf@bio.unn.ru; Tem: +7-831-465-43-90

UucruryT npukiagauoii pusuku PAH, 603950, yi. Yabsuosa, a. 46, Huxuuit Hosropoy,
Poccus

Hecmotpst Ha To, 4TO (heHOMEH BO3OYIKICH sl Y BBICIINX PACTEHUTT yCTAHOBJICH
JIOCTATOYHO JJABHO 1 M3y4eHa POJIb IOTEHIINAIOB BO30Y KAEHUs — OTEHIIUAIA Jeiic-
tBus (I1/1) n Bapuabenbroro norenimana (BIT) — B KauecTBe MHAYKTOPOB aanTHB-
HOTO OTBET PacTeHNi Ha JelicTBIE HeOMArONPUSTHBIX (DAKTOPOB, MEXaHU3MBbI IeHe-
parum [1/1 n BII octatorcsa mamonsyuenabiMu. CioskHasT CTPYKTYpa MPOBOASIINX
BO30Y K/leHUE TKAHEll HAKJIa/lblBAeT OrPAHUYEHUST HA CIIOJIb30BAHUE KJIACCUYECKUX
3JEKTPOPU3NOJIOTHYECKUX MeTO/10B. IIpnMenenne coBpeMEeHHBIX ONTHYECKUX Me-
TOJIOB TTO3BOJISIET PETUCTPUPOBATH N3MEHEHUs BHYTPEHHE! CTPYKTYPBI ¥ IMHAMUKY
MOHHBIX KOHIIEHTPAIMI HA MHTAKTHBIX PACTEHUSX.

Jlist olleHKN BO3MOXKHOCTH HertocpezicTBenHoro yyactus H'-AT®azbr nas-
Maruyeckux MemOpaH B rerepauuu [/ onpenessin usMeHeHUsT BHEKIETOYHOTO
pH ¢ nomomipbio 3ouxa FITC-dextran ¢ ofHOBpEMEHHOIT 3aIIUCHIO 3JIEKTPUUECKOI
akTUBHOCTH. M300paskeHust BHYTPEHHEH CTPYKTYPbI, CIIEKTPbI (GJIYOPECIEeHIIMN U
IMHAMWKA €€ WHTEHCUBHOCTU OBLIN 3apETMCTPUPOBAHDI HA WHTAKTHBIX PACTEHUSIX
¢ npuMeHeHneM KoH(hOKaIbHOIT MUKpocKotinu. [losrydenHble pe3yibraTsl yKa3biBa-
ioT Ha yyactue H*-AT®aspr B popmuposanun [1/1, HHIyIMPOBAHHOTO JIOKATbHBIM
OXJIKICHUEM.

Jlt BU3yanusanuu CTPYKTYP, HPUHUMAIONUX YYacTUe B PACHPOCTPAHEHIH
BII, Bo3nukaroriero B 0TBeT Ha MOBPEK/IAIONINE BO3/ICHCTBIS, UCIIOIb30BAJICS Me-
TOZ OnTHYecKoi KorepenTtHoit mukpockormn (OKM). Ha OKM-uso6pakenusx
YeTKO BU3YaJIM3UPYIOTCS BHYTPEHHHUE CTPYKTYPbI pacrteHust. Ilokasana BO3MOXK-
HOCTb PETUCTPAIlMK UX BO3MOKHBIX U3MEHEHUI TIPU TeHepaluyi U paclipocTpaHe-
" BII.

PaboTbl BbITIONIHEHA IPH YaCTUYHON ToazepskKe [IporpaMmbl pyHpaMeHTaTIb-
HBIX uccyenoBanmii mpesugnyma PAH “@emrocekyHiHast olTHKAa U HOBbIE ONTH-
YecKye MaTepuasbl’.
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JASEP-UHAYIIUPOBAHHAS AYTO®JYOPECHEHIINA
B ITUATHOCTHURE IIPEAPAKA 1 PAHHETO PAKA IIEMKN MATKHA

H.H. BYJITAKOBA', E.I. HOBUKOBA?, 1.A. AIIOJINXIHAS?,
O.U. TPYIINHA? E. I. IEHCOBA?, O.C. BAJIAXOHIIEBA?,
K.A. BEPEIIIATHH!, B.B. CMIPHOB!

"MO® um. A.M. ITpoxoposa PAH

2DOTY «MHUOMU um. I1.A. Tepuena PocmenarexHomoruii»

SOTY «HIATull um. B.M.Kynakosa Pocmenrexnosnornii», 119991 Mockaa,
y1. BaBuiiona, 38,

E-mail: koker@kapella.gpi.ru, tes/daxc+7(499)1350297

Ha npoTsizkeHuu mocaelHuX JeT HabIi0aeTcsl TPEeBOKHAS TEHJICHIHsT POCTaA
3a60JI€BAEMOCTD PAKOM MIEHKN MATKU CPE/IF MOJIOZBIX JKEHIIMH MOJIOXKe 29 JieT, T.e.
B PEIPOAYKTUBHO 3HAYMMOII YacTu HacesieHus. B aToii ¢Bsisu akryasibHOil npobJie-
MOii siBJIsIETCsI pa3paboTKa HOBBIX METOJOB PAHHEN [MArHOCTHKI PaKa MIEHKI MaT-
KM, TIOCKOJIBKY PaHHSIS TUATHOCTHKA TTO3BOJISIET MPOBOIUTH OPTaHOCOXPAHSIOIIee
sederre. K unciy Takux MeTO0B OTHOCATCSE (hJIyOPECIIEHTHbBIE METO/Ibl, KOTOPbIE
[O3BOJIAIOT BBISBIIATH 3JI0KA4ECTBEHHDIEC TOPAYKEHUS 110 MH/LYIIMPOBAHHON CBETO-
BBIM M3JIyUYE€HHEM XapaKTePHOH (ryopeclieHInn 9HIOTEHHBIX WM 9K30T€HHBIX
hiryopodopoB 6GUOJIOTHYECKIX TKAHEI.

OCHOBHOI 11eJTbI0 HATIIETO UCCIIeI0BAHUs OblIa Pa3paboTKa METOIUKH ayTO(h-
JIyOPeCIIeHTHOH UATHOCTUKHU TMPeONyX0JIeBON MAaTOMOTHU MIEeHKN MATKHU in vivo.
B kauectBe MeTo/1a HCCIe0BAHUS IPUMEHSLIIN METO/L JIOKAJIbHON (hJIyopecIiieHTHON
CIIEKTPOCKOTIUY MIPU BO3OY:KAeHUH (DIyOPECHEHIINI B TPEX CIEKTPATLHBIX 06J1ac-
Tx (405 1w, 532 uMm 1 638 1m). VI3MepeH st CIIeKTPOB HOPMATBHOTO U AUCTLIA3UPO-
BAHHOTO IUTEJIUS TIPOBOJIUIIY i1 000 HA CIIEKTPAIBbHO-(PIYOPECIEHTHON AMarHoc-
Tudeckoil ycranoske «Criektp-Kiacrep» B criekTpanbinom guamnazone 420—-800 um
€ TIOMOIIBIO CTIEIHATBHO Pa3pabOTaHHOTO BOJIOKOHHO-OITHYECKOTO0 30H/1a. B nccae-
noBaHuu yyactsosano 20 nmanmenTox (cpeanuii Bodpact 31 rox) ¢ IIMH1-2 (n=6),
[IMH2-3 u CIS (n=12). [Tokasano, uto 1pu BosOysxkaenun B 638 nm ayrodayopec-
IeHINs YKa3aHHBIX TKaHell pakTudeckn oTcyTeTByet. [Ipu Bo3OyskaeHnn B 405 HM
1 532 HM PEruCTPUPYIOTCST BOCIIPOU3BOIMBbIE CIIEKTPHI Ay TOMIYOPECIIEHITUN, TIPH-
YeM CTaTUCTUYECKH JIOCTOBEPHBIC PA3JiMuns B CHEKTPax ayToduryopecieHiinm Hop-
MaspHOTO U TaTonormueckoro anutenns (LIMH2-3, sxkmouas CIS) peructpupyior-
51 in vivo TOJBKO 1pu BO30YsKAeHUM B 408 HM.

[TpoBeneno uccseoBanne n OlEHKA Pa3MYHBIX AJITOPUTMOB PACYETOB CIIEK-
TPAJIBHBIX TPU3HAKOB, KOTOPBIE MOTYT UMETh ITPOTHOCTHUYECKOE 3HAYCHUE B OTIEHKE
rporecca pa3BuTHs POy X0JeBO TPaHCHOPMAIIK STTUTEHS IHEeiKN MaTKH.
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JIIOMUHECHEHTHBIE UCCJIE/JOBAHUSA ®U3UKO-XUMUYECKUX
CBONCTB MOJNOHUINMPOBAHHBIX BUOMATPUI]

Oapra JAYYK, Auna TKAYEHKO

CapatoBcKuii rocyIapcTBeHHbII TEXHIYECKIH yHuBepcuTeT, ya. [losmrexnmueckast, 77,
r. Caparos, 410054, Poccust
E-mail: djachuko@mail.ru

V3BecTHO, 4TO NIPU OHOGUIMIECKIX UCCIIEO0BAHUSIX JIOKAIBHOTO OKPYIKEHUST
MOJIEKYJI B PACTBOPaX MUIEIO0OPasyONMX OBEPXHOCTHO-aKTUBHbBIX BEIIECTB
(ITAB), a TakKe CTPYKTYpP PasiMYHbIX OMOJOTUUECKUX MEeMOpaH IMPOKO MCIOJIb-
3yloTcs (hJryopeciupylonine opraHudeckie CoeInHEeHNs B Ka4eCTBE MOJICKYJISPHO-
MHUKPOCKOMUIECKIX 30H/IOB.

B nauieii pabore 1ocpescTBOM JIIOMUHECIIEHTHOTO 30H/A [TUPEHA Mbl UCCJIe-
N0BaJM (PU3NKO-XUMHUUYECKUE CBOWCTBA MOAMGMUIIMPOBAHHBIX MOBEPXHOCTHO-AK-
TUBHBIME BElIECTBAMU 00PA3IOB 11eJII0JI03b], IPUMEHIEMOI B KauecTBe TBEePOii
GUOMATPUIIBI JIJIs JIIOMUHECIIEHTHBIX Mccaea0Banuil. MoauduiupoBaHe 1poBou-
JIM € 1eJTbI0 ToBbIIeHYst 3 GEKTUBHOCTH COPOIIMOHHOTO KOHIIEHTPUPOBAHUS TH/I-
POGOGHBIX COeIMHEHNTT MOTUIUKINYECKUX aPOMATUYECKUX yIiieBonopoaos (ITAY)
JAHHOI MaTpuileil. ITO MO3BOJIIIIO 3HAUUTEJIBHO YIYUIIUTD aHAJIUTHYECKIE XapaK-
TEPUCTUKH JIIOMIHECIIeHTHOTO otipesesienust ITAY B BonHbIX cpenax.

B paboTe MCmomb30BaInch TakKue XapaKTEePUCTUKU JIOMUHECTIEHTHOTO 30H/Ia
[UPEHa KaK MHTEHCUBHOCTb MAKCUMYMOB (DJIyOPECIeHIIMN U WHIEKC TTOJISPHOCTH,
oTIpeieNIAeMbIil OTHONIIEHNeM MHTeHcnBHOCTel Bubponubix mosoc (1,/1,), saBirsio-
meecs KOJTMYeCTBEHHOW Mepoil TOJSIPHOCTA MIUKPOOKPY>KEHNS MOJIEKYJT JTIOMITHO-
dopa.

IKCIEPUMEHTAJIBHO MTOJIYYEHO, YTO UHIEKC MOJIIPHOCTH ITMPEHa Ha 1eJITI0JI03-
HOI Marpuile npu ero copoIny U3 BOJHO-MUIEJUISIPHBIX PACTBOPOB HUJKE, UeM TIPH
copOIMu U3 BOBI, U CPABHUM C TAKOBBIM B BOJHO-MUIIEJLISIPHBIX PACTBOPaX. JTO
CBUJIETEILCTBYET O TOM, YTO 3HAYMTETbHAS YACTH MOJIEKYJI [TUPEHA COPOUPYETCsT Ha
GUOMATPHILY B COMOOUIU3UPOBAHHOM COCTOSIHIU BMecTe ¢ Mutiesiamu [TAB. /lan-
HOE SIBJIEHUE CIIOCOOCTBYET MOBBIIIEHUIO CTENIEH! U3BJIEYEHUS] IMPEHA U3 PACTBOPa
U IPUBOJINT K YBEJIMYEHUIO UHTEHCUBHOCTHU €0 JIIOMUHECIICHITHH.

VYCTaHOBJIEHO, YTO MAKCUMAJIbHBIN CUTHAJ JIOMUHECIIEHIIUE COPOMPOBAHHBIX
1eJUII0JI03Ho# Ornomarpuieil [TAY nabionaercs npu koutenTpanusx [IAB B6m3u
KPUTHYECKUX KOHIIEHTPAIIMI MUIEITTI000pa30BAHUSL.
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116.2
OCOBEHHOCTH UMMYHHOTO OTBETA ITPU JIABEPHOW
TUIEPTEPMUU ONIYXOJIEN

Hpuna JI. MAKCUMOBA!, Hukura M. PBICKIH',
Teopruii C. TEPEHTIOK!?

!CaparoBckuii rocyapcTBenHblil yuusepentet, Acrpaxanckas, 82, r. Caparos 410012,

Poccus

E-mail: irina_mksmv@yahoo.com; FAX: +7-8452-51-27-98

’IlepBast BerepuHapHast KJInHUKa, . Caparos, Poccust

[Moaxo/ K Je4eHnio OHK03ab0IeBaHN T, OCHOBAHHBIN HA COYETAHUH JIA3ePHOTO

Gororepmuueckoro Bo3iefCTBIA M MIMMYHOTEPAIINH, TPE/IIOJIAraeT UCII0JIb30BaHe
MMMYHHOCTUMYJISITOPA M (POTOTEPMUYECKO PEaKIUU B Ka4eCTBEe MHUIMATOPA IIPO-
THUBOOITYX0JIeBOT0 UMMYHHOTO oTBeTa [1]. DoTtorepanust ¢ akTUBHON NMMYHOMO-
IyJiaIedl To3BoJisgeT o0CTHYb IBYX 1eseil. [lepBast — nmpsiMoe paspyieHue KjieTok
oryxoJieil. Bropast — BbIpabOTKa [JINTENbHBIX OIyX0JIeceubnyecKuX UMMYHHbIX
peakiuii, KoTopble AeHCTBYIOT B OTHONIEHUN TOMOJIOTMYHBIX OIYXOJIEBbIX aHTHUTe-
HOB. BuoJioriueckast MOJeIb [Iis [IallTUBHOM MMMYHOTEPAITHU MOKET OBITh B II€P-
BOM IIPUOJIMKEHUN Pa3/ieieHa Ha TP YACTH: KJIeTKU-3(h(hEKTOPDI, KIETKU OITYXO0JIH
U IUTOKUHBL. B paboTe mpeicTaBIeH aHaIN3 MATeMaTHIeCKON MOJIEITH, OTTHCHIBAIO-
el HeJIMHEeHHYI0 IMHAMUKY CHCTeMbl aHTUTeH—aHTUTeJI0—UHTePJIeHKNH, KOTOPYIO
MOKHO PACCMATPUBATh Kak 0000IIeHIIe MOJIEI UMMYHHOI CHCTEMBbI, TIPEJIOKEH-
Hoii panee I0.M. PomanoBcknm [ 2], a Takyke Moziesielt, yYUTBIBAIONNX BIAUSHIE WH-
TepJieliKuHa Ha UMMYHHYO cucteMy |3, 4]. OHa npezcTasisier coboli cucTeMy Tpex
0OBIKHOBEHHBIX An(bdEPEHITMATbHBIX YPABHEHUI 11€pPBOro nopsiaka. IIpeusiosken-
Hasl MOJIEJTb B 3aBUCUMOCTH OT YIIPABJIAIONINX ITApaMeTPOB IEMOHCTPUPYET Pa3iny-
HbIe PEXUMBI TUHAMUKH, KOTOPble KaYeCTBEHHO COIJIACyIOTCS C IPECTaBICHUSIMUI
0 TI0Be/ICHNM UIMMYHHOI1 cucteMbl. MccaeoBana ¢hopma noBepXHOCTH CerapaTprchl
ISl Pa3JIMYHBIX CTAIMOHAPHBIX coCTOsAHNN. Ha JKMBOTHBIX CO CIIOHTAHHBIMU OITy-
XOJISIMU UCCJIeIOBAHO BJIMSTHUE JIa3epPHOI TUIIEPTePMUH B COUeTAaHUN ¢ MMMYHOMO-
nyJisiieii u 6e3 Hee Ha IMHAMUKY TOKa3arejieil MMMYHUTET U CTEIEHb PA3BUTHUS

OITyX0JIeBOTO IIpoIrecca.
1.Chen W.R., Zhu W.-G,, Dynlacht J.R., Liu H. and Nordquist R.E. Long-term tumor resistance induced by laser
photo-immunotherapy. International Journal of Cancer, 81: 808-812, 1999.
2. Pomanosckuii 10.M, Crenanosa H.B, Yepnasckuii J[.C. Maremarnueckas 6uodusuka. Mocksa «mnayka» 1984,
303 c.
3.Kirschner D., Panetta J.C., Modeling immunotheraphy of the tumor immune interaction. J. of Mathematical Biology,
1998, v. 37, p. 235-252.
4.Isaeva O.G., Osipov V.A,, Different strategies for cancer treatment: mathematical modeling.
http://arxiv.org/abs/q-bio.CB/0605046

234



116.3

W3YYEHUE BHYTPUMOJIEKYJIAPHOM IMHAMUKU AJIbBYMUHA
METOJOM TPUILIET-TPUIIJIETHOI'O IEPEHOCA O9HEPTHUI
MEKAY JIOMUHECHEHTHBIMUA 30HJIAMUI

Annpeit MEJIbHUKOB

CapaToBCKHil TOCYIapCTBEHHbII yHUBepceuTeT, pusndeckuii axysisrer, Capartos, yII.
Acrpaxanckas, 83, 410026, Poccus
E-mail: melnikov_gv@sstu.ru

Tpumner-tpurinernsiit (T-T) mepeHoc sHEPTHH HJIEKTPOHHOTO BO3OY/KICHI,
MIPOTEKAIONIMH 110 0OMEHHO-PE30HAHCHOMY MEXaHU3MY, OCYIIECTB/IAETCS Ha PaCCTO-
SIHUY TI€PEKPbIBAHMUST 9JIEKTPOHHBIX 000JI0YEK MOJIEKYJI I0HOPa 1 akienTopa. Bepo-
arHocth T-T mepeHoca SKCIOHEHIMANBHO YOBIBAET € POCTOM PACCTOSTHUS MEKILY
JIOHOPOM U aKI[EIITOPOM, CJIeZIOBATETHHO, 3aMETHAsI CKOPOCTD TIePEeHOCa IHEPTUHU Ha-
6Jro1aeTcst Ha HeOOJIbIIMX PACCTOSHUSX. ITO 00CTOSATEIBCTBO, & TAKAKE 3HAUMTE b~
HOE BpeMsT JKM3HU TPUTIIETHBIX COCTOSTHUN JIIOMUHECIIEHTHBIX 30H/I0B, CBSI3aHHbIX
¢ GesIKkaMu, TIPenoaaraeT BbICOKYIO YyBCTBUTENLHOCTD mpoiiecca T-T mepeHoca
CTPYKTYPHOIT TIepecTpoiike B Heskax.

Hamu Habsonascst T-T nepeHoc sHEPruu aJIeKTPOHHOTO BO30YKACHUS MEKILY
JIOHOPOM 9HEPTUU — J03UHOM U aKIIENTOPOM — aHTPaIleHOM, CBA3aHHBIMU C IJI00Y-
JIolt 6eska chiBOpOoTOYHOTO atpbymuta denoBeka (CAY). [lust mposenenus uccie-
NOBaHWH HaMU ObLJI CO3IaH MMITYJIbCHBII (hryopuMeTp ¢ jiazepHbiM (POTOBO3OYIK-
nenneM. T-T nepenoc sHeprun 06HaPyKUBAJICS 10 YMEHBIIEHUIO MHTEHCUBHOCTH 1
BpeMeHU KU3HH (HhochOopPeCcIeHITNN 2031MHA, TIPU YBEJTNYeHUH KOHIIEHTPAIUN aHTpa-
riera B hocarrom 6ydepe pH 7,4 CAY.

WameHeHne CTPYKTYPBhI Oeika OCYIIeCTBIISIOCH 100aBAeHUEM MOBEPXHOCTHO-
AKTHBHOIO BEIEeCTBA, B KAUECTBE KOTOPOro ObLI BHIOpaH A0AEIMICYIb(AT HATPHSI
(IC). Hesnauurenbhbie nobasku J[/1C, MeHbIle KpUTUUECKON KOHIIEHTPAIIUT MU-
1eI000pa3oBaHus, TPUBOAAT K YMEHBIIEHUIO THAPOMOOHBIX B3aUMOACHCTBUN B
Geslke M B pe3yJibraTe OCYIIECTBJSETCS BHYTPUMOJIEKYISIPHAs TIepeCcTpolika Oeka.
ITO PErUCTPUPOBATIOCH HAMHU 10 PE3KOMY YMEHbIeH!0 BepositTHocTH T-T nepeno-
ca suepruu. Ciie0BaTeIbHO, TPUILIET-TPUTLIIETHBIN TIEPEHOC IHEPTHH IJIEKTPOHHO-
ro Bo30y:keHust 00Ja1aeT BbICOKON YyBCTBUTENbHOCTHIO K BHYTPUMOJIEKYJISPHOl
CTPYKTYPHOU [MHAMUKE B GeJIKaX.
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®OTOANHAMUYECKOE BO3/IEICTBUE KPACHOTO
CBETOAMOIHOTO N3JIYYEHUI (625 HM)
HA MUKPOOPTAHMWU3MbI KOJKH YEJIOBEKA

Enena TYUMHA

CaparoBckuii rocynapcrBennbiit yunsepeuret uM. H.I. Yepnbiesckoro, 410012,
Caparos, Poccus
E-mail: Firstflower@yandex.ru

B nocsietame ro/ipl 1S JiedeHns TAaKUX TIOPaKeH Nl KOXKHU KaK copuas, aTomu-
YeCKUI IePMATHT, YIPeBast Chilib, AHD(HEKTUBHO UCTTIOIB3YIOTCS METOIBI JIA3EPHON 1
doropunamiyeckoii Teparnuu. [TockonbKy npu horoTepaniy yKkazaHHbIX 3a00JeBa-
HUI UCIOJB3YETCsl KPACHOE U3JIYYeHUs], IPECTABISAIO0 NHTEPEC U3YUUTh BIUSHIIE
KPACHOTO CBETOMOIHOTO U3JIYIEHUS C ITMHON BOTHDI 625 HM Ha YMCIEHHOCTD MUK-
poopranusmMoB Propionibacterium acnes w Staphylococcus epidermidis, onnu u3 KoTo-
PBIX SIBJISTIOTCS BO3OYINTETEM KOSKHOTO aKHe, a IPYTHe COMPOBOKAAIOT PSIZT KOKHBIX
3abosieBanuii. B akcriepuMenTax uCob30BaIyi MOIHBII CBETOANO C MAKCUMYMOM
CIIEKTPA UCITYCKAHUS Ha JIJTUHE BOJIHBI 625 HM U TII0THOCTBIO MotitHocTr 31 MBT/cMm?.
Bapouposanu Bpemst o6ayuennst ot 5 10 30 Mus. [0TOBUIII B3BeCH MUKPOOPTaHI3-
MoB (1000 m.x./Mur), 3aTeM rojBepraau jaeiicteuio usiyuenus. [locae BosueiicTBus
KYJIBTYPBI ITepeHocuIn Ha yanky [leTpu ¢ miioTHOI TuTaTebHoil cpeoii. Yuer pe-
3yJIBTATOB IIPOBOMIIN ITyTeM IozcueTa KonoHreobpasyonmx eauaul (KOE) uepes
24-72 yaca nocsie uakybanuu npu 37°C. KoHTpoJIeM CIIyKujiu JIaHHbIe KOJIOHUE00-
pasyioleii ciocobHocT GakTepuii He MoABepruyThix obyuennto. Kaxmas akcrne-
PUMEHTAJIbHAS TOUKA siBjisieTcst yepeaHenreM 10 mpoBeieHHBIX OTBITOB. 3HAUEHE
KoHTposist mpuHMasu 3a 100 %.

Vcnonb3oBanne KpacHOro uaimydenus npu (ortoBoszeiictsun Ha P. acnes, oc-
HOBHOTO BO30YMUTEJS YIPeBOii chiiin, ObLIO gocTatouHo addexkruBHbiM. CHIKe-
nue yncaa KOE Ha 30 % npoucxoauio nociie 5 MuH obsydenust, #Ha 70 % — mocue
30 mumn. [To Bcelt BupmmocTH, TepaneBTHUecKii ahdekT HOTOBO3IENHCTBUS B Yac-
THOCTH CBSI3aH C HETIOCPE/ICTBEHHBIM YMEHBIIEHUEM YHCJIEHHOCTH MUKPOOPraHU3-
MoB P. acnes. KpacHoe cBeTOAMO/IHOE M3/TydeHne TPUBOANIO K YBEJTMUEHUIO YUC-
na KOE 6axrepuii Buza S. epidermidis wa 25 % 110 CpaBHEHUIO ¢ KOHTPOJIEM TOCJIE
5 mun o6syuenust u Ha 9 % nocse 30 MuH. 3BecTHO, UTO JaHHBIH BUJ CIIOCOOEH
OKa3bIBaTh aHTUOUOTUYECKOE JIEHCTBIE HA LEJbII Psijl IPYIUX MUKPOOPraHU3MOB.
Takum 06pa3oM, COKpalleHre YUCIEHHOCTH P. acnes U yBeJndeHre YNCAeHHOCTH
S. epidermidis ocie Bo3neiicTBUs KpacHbIM naitydennem (625 HM), BEpOSITHO, OII-
peziesisieT yaydiienne KIMHUIeCKO KapTuHb yrpeBoit cbim. DoToaunamMmmdeckast
Tepanust ¢ auHaMu BoJri 400—700 HM ocHOBBIBaeTCs Ha (POTOXUMHUIECKUX 0COOEH-
HOCTSIX MOJIEKYJl TTOPUPUHOB — SHAOTEHHBIX KpacuTeJieil B KJIeTKaX MUKPOOpra-
HU3MOB. BoszelicTBue cBeta MpUBOAUT K 0Opa3oBaHUIO MOPGUPHHAMU AKTUBHbIX
PaJINKAJIOB, KOTOPbIe HE3aMeINTEIbHO BBI3BIBAIOT paspylleHre OaKkTepraIbHOIl
kieTkn. bakrepuu P. acnes sBISIIOTCST CTPOTUME aHadPOOAMU U IyBCTBUTEIHHBI K
NEHCTBII0 aKTUBHBIX (DOPM KUCJIOPO/IA, COOTBETCTBEHHO HAOJIIOAETCS BhIPAsKEHHAS
rubesib TaHHBIX MUKPOOPTAHU3MOB T10]T JIEHCTBIEM KPAaCHOTO H3iydenust. Bakrepum
S. epidermidis TonepaHTHBI K JEHiCTBUIO KUCIOPO/IA, TIOCKOJIBKY SABJISIOTCS (haKyJib-
TATUBHBIMU aHA?PO0OAMH, a TAK K€ UMEIOT KOMILIEKC MEXAHU3MOB JIJis HEITpasiu3a-
I[UH AKTUBHBIX PA/IUKATIOB.
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