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AnHoTanus. B pa3sutun 6nodusuku ocoboe MecTo 3aHMMAIOT KOHLEIINH, WX CUCTEMBI B3IJISA0B Ha
ABJICHUA, IPOUCXOAIINC B JKMBOM KJeTKe. UMEHHO cucTeMaTuueCKui B3rJidQ Ha TaKWUE ABJICHUSA IIPUBOAUT
Hac K IOHMMaHWIO (EeHOMEHa >KM3HM. 3a MOCJEJHUE MOJIBEKa COTPYAHUKaMH Kadeapsl OnodU3UKH
¢usnueckoro dakyinprera MI'Y u coaBropamu Obul pa3paboTaH LENBIA PsJ KOHUENIHMH, KOTOpbIE
MIO3BOJISIIOT MTO-HOBOMY B3IJISIHYTH Ha IPOLIECCHI, Tpoucxosuue B kietke. Konnenms «benok-mammaay
(IlInomnb, YepHaBckuii, XypruH) IMOJy4niIa CBOE IOATBEP)KICHUE B paboTax MHOTUX aBTOPOB, B TOM YHCIIE
JIbBa bintomengensna n Anexkcannpa Tuxonosa. Konuenuus nepapxuu cui n B3anmogeiictsuii (Ecumnosa)
JIeTJIa B OCHOBY OPHMIMHAJIBHOTO Kypca JIEKIUH 1Mo (hU3UKe OHOIOIMMEPOB, KOTOPHII yxke Oosiee copoka
jer yuraercs Ha Kadeape. DTa KOHUENIMS NONy4Ywiaa AanbHeWniee pasBuThe B paborax Harambn
Ecunosoii, Bnagumupa Tymansina, Bnagumupa Hamuora u coaBropoB. KoHuenuus MaTpu4yHOTO
y3HaBaHMA, pa3BuTas B paborax ['eoprus ['ypckoro m Amnekcanzapa 3acemareneBa, MOIydHia
MOATBEPXKICHNE B LUKIE paboT mo B3aummMojekcTBuio jurangoB ¢ JJHK u mpusena x psgy BaKHBIX
PE3yNBTaTOB — OT MOCTPOEHHS MOJIEKYJISIPHBIX M TEPMOJMHAMUIECKUX MOJEIEH CBA3bIBAHUSA JIMTAHJOB C
JHK no otkpeitus autocrepuueckoro agdekra JJHK. B nociennne roapl pa3BuTre noxydnia KOHLIEINS
XUPAJIBHOCTH, KOTOPYHO BbIIBHHYJN BceBosnon TeepauciioB, 3Ta KOHLENLHUS I03BOJSET II0-HOBOMY
B3TJISSTHYTh HA CHCTEMY MAaKpOMOJIEKYJSIPHBIX B3auMojeWcTBUi B KieTke. CBOE pa3BUTHE U DS
MHTEPECHEHIINX MTPHIOKEHHUH MOTy4niIa KOHIEIHS KOCMO(pH3HYeCcKrX (aKTopoB, paspaboTaHHas paHee
Cumonom IlInonem. Kadenpa chopmupoBana cnennanicToB U3 Ipyrux CTpaH, TaKMX Kak | epmanus,
[Monbma, Cnosakus, Mpak, Ky6a. BoiapIIMHCTBO M3 HUX M HOHBIHE IPOJOJDKAIOT CBOM MCCIIEJOBAHMS B
obmactu monekynsipHoi onodmsuxu. [Ipu coneiicreun Cumona [1IHos Ha kadenpe OblTa pa3BUTa MOIEITH
XUMHYECKIX KOJIeOaHW, W3BECTHOH B MHpPOBOW HAyYHOH JHTeparype Kak peakmus bemoycosa-
JKaboTrHCKOTO, OTMH U3 KIACCHYECKHIX ITPUMEPOB OMOPU3NKN HETTMHEHHBIX CHCTEM.

Knrouegvle cnoga: monexynapuvie Mauunbl, UEpapxuy CMpyKmyp, KOonepamugHoe CeA3bleanue ueanoos,
annocmepuyeckue s¢pgexmol, JJHK-benxosvie 83aumoodeiicmsus, kocmoguuieckue paxmopu.

Bo Bropoii nonoBuHe XX Beka B MOJIEKYJISIpHOW Ono(duU3MKe MOSIBUIICS LEIbIi psiji KOHLEILUH, KOTopble ObLIN
cBs3aHbI ¢ Kadeapoii Onodusuku pusudeckoro pakyaprera MI'Y. [ToHITHE «KOHIIEIIIHS OTYACTH BHITCCHUIIO TOHITHE
«TEOpUMN», MPUUEM TNOJ KOHLENIMEH MOHUMAIOT KaK INIaBHYIO MBICIb TEOPHUHU, TaK U CUCTEMY 3HAHUM, BKJIIOUYAIOIIYIO
nenslit pan Teopuid. Ilepexonst Ha 361K 00pa30B, MOKHO CPaBHUTH KOHIIEMIIHIO ¢ XpeOTOM TOH MM MHOW Hayku (ecin
HayKy MOXXHO YHOZOOWTH >XKMBOMY opraHusmy). C apyroil CTOpOHBI, NPH IIOCTPOCHHMH HOBOW OTpaciu 3HaHWN
KOHIIEIIINIO MOXXHO CPaBHUTH C 3aMbICJIOM, CBOETO PO/ APXUTEKTYPHBIM IUTAHOM, WJIM CTPOUTEIBHBIMH JIECAMH, €CIN
pedb uaet o Monooit Hayke. BermomamM ciioBa ['éte «Cyxa Teopust, Mo IpyT, a APEBO JKU3HU BETHO 3eJIeHEeT» (TIePEeBO
XOJIOAKOBCKOTO): B 3TOM CMBbICIE IIOHATHE KOHLENIUM MEHEee IHCKPEOUTHPOBAHO B HAYYHOM COOOIIECTBE W
00IIECTBEHHOM MHEHHUH, OHO MEHEE NPETEHIIMO03HO U OoJee cBexo. B mociennue roas! B Byzax Poccun nosBuics kype
«KoHuenuumu coBpeMEHHOT0 €CTeCTBO3HAHMD). KOHIENIHs TP TaKOM IPOYTEHHUH - 3TO UMEHHO CHCTEMa IIOHUMaHMS,
CHCTEMa B3IJISII0B, B KOTOPYIO MOTYT OBITh BKJIFOUEHBI T€ WJIM MHBIE TEOPHU M TUMOTE3bl. KOHIENMN NPenCTaBIsoT
c000i1 110 CyTH MUPOBO33pPEHYECKHE CUCTEMBI, KOTOPbIE €CTECTBEHHO BXO/ST B CUCTEMY 00pa30BaHMsI U IOITOMY UMEHHO
KOHLEMIUH Pa3BUBAIOTCSl OOBIYHO B HEMOCPEICTBEHHOM OJIM30CTH OT yueOHOTro mpolecca.

3a Bpems oOyuyeHus: Ha QusnueckoM ¢akynabrere MI'Y CTylIeHTBI MOJy4alOT KakK KJIacCHYecKoe (H3MYecKoe
o0pa3oBaHKe, TaK M BO3MOXXHOCTh OOIIEHMS C NPENOAaBaTEIsIMH — MCCIIEIOBATENSIMUA, KOTOPBIE BBIABUTAIOT CBOM
KOHLIEIIINY HayKH W npenoaaBanus. HoBalMoHHOCTH crienkypcoB Ha Kadeape 6nou3nku onpenesnsiercst TeM, 4To ux
YHUTAIOT JEICTBYIOIINE YUEHBIE: BOIPOCHI, KOTOPHIE OHU OCBELAIOT, BKIIOUAIOT FHIIOTE3bI U T€ MPEACTABIEHHSI, KOTOpPhIE
HE BOIIUTH emI¢ B YCTOSBIIYIOCS CUCTEMY 3HAaHHU. B 3TOM cMBICie BayKHBIH ypOK cTyaeHTaM Kadenpsl B 70-e romsr XX
BeKa Jall IOCTOSHHBIA crop OBYX mpodeccopoB — 3aBeayromiero kapeapoit JIsBa Anexcanaposuda biromendensaa n
npekpacHoro nekropa Cumona OnbeBnda [IHONA. DTOT criop BENCS Ha OYEHb BBICOKOM YPOBHE - M CTYJEHTHI BUAEITH
BOOYHIO, C KAKMM YMOM H TaKTOM MO)KHO OTCTaMBaTh CBOIO TOUKY 3PEHHMS, yBaxas conepHUKa. CHopbl BEIUCh BOKPYT
Pa3HbIX TEM, B YaCTHOCTH, 1lIJIa pe€4b U O XEMHOCMOTHYECKOM Teopuu [Iurepa Murdeinna, KOTOPbIA NOIY4YMII 32 HEE B
1978 roxy HobGenerckyro npemuro. C npyroii croponsl, JIer biaromendernb pasneisit npeacTaBiIeHus, KOTOPbIC pa3BHUBAI
Cumon IIHome ¢ coaBropamMu o0 OejKax Kak MOJIEKYJSIPHBIX MaliuHax [1] W gaxe NPOBOJMI OSKCIIEPUMEHTHI,
MOJITBEPKIAIOIIUE ITU TIpeNicTaBieHus [2, 3].

Co BpemeHeM oka3zanoch, 4To uMeHHO AT® cuHTa3a, KOTOpas OCYLIECTBISIET CONPSDKEHUE IepeHoca IPOTOHOB U
cuare3a AT®, npexacraBnsier coOOH KiIacCHYECKUI MPUMEP MOJICKYJISIPHOM MaIIWHBI — 3TO 0 CYTH MOJIEKYJISIPHBIN
MOTOp, B KOTOPOM MOXHO BBIIEJIUTH CTaTop M poTop (cM. paboTy PomanoBckoro u TuxoHosa [4]). JleB biromendensn
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BMecTe ¢ AnekcanapoM THXOHOBBIM H3IaIM MOHOTpaduio, B KOTOPOW pPa3BWIM KOHIEMIUH OHOPU3HUECKOI
tepmoanHamukH [5]. K coxanenuro, 1o cux mop He u31aH Kypc JIeKuui rmo ¢pusuke 6nononumepoB Hatansu [ 'eoprueBHBI
EcunoBoii. DToT Kypc OCHOBaH IIEJIMKOM Ha OPUTHMHAJIBHBIX MPEACTABICHUSIX aBTOpa 00 MEepapXHH CHJI U CTPYKTYp B
MOJICKYJIAPHBIX CUCTEMAX. Hauunas ¢ aToMHOT0 YpOBHH, Ecunoa IMIPOCICIKNBACT BOSBHUKHOBEHHUE CTPYKTYP CICAYIOIIUX
YPOBHE# OpraHu3aiiy, B KOTOPIX Bce 0oJIblliee 3HAUeHNE UMEIOT B3auMO/IeiicTBUsI Oostee ciabble (Harpumep, JUI0Jb-
JUTIOJIBHBIC WIIM BOJOPOAHEIC CBsizW). YacTh maed EcunoBa m3noxmia B paborax ¢ Bramumupom TymansHOM U
Brnagumupom Hamuorom u coastopamu [6, 7]. KoHnenmuio poim XupanbHOCTH B OHOu3nKe pa3pabaTeiBacT ceidvac
3aBeayronmi kadenpsl Onopusrku BeeBonon TBepAnCIIoB ¢ coaBTOpamMH. JTa KOHLENIHS MO3BOJIIET IOCMOTPETh HA
HepapXuIo CTPYKTYp B KJIETKe MO-HOBOMY [8, 9].

Bonpmoe BreuaTiieHre Ha CTYAEHTOB Kadeapbl Ono(H3uKH TPON3BOAMIN HE TONBKO JIGKIUU TpenoaBaTeie, Ho
U OTHENbHBIC BRICTYIUICHHUS MPUTIIANICHHBIX JIKTOPOB M3 YHCIa BRITYCKHUKOB Kadeapsl. B kadecTBe mpumepa MOXKHO
npuBecTH Jekuuio ['eoprus ['ypckoro, B KOTOpOi OH H3JIarai HOBBIE TOIXOABI K OEIOK-HYKICHHOBOMY y3HaBaHHIO. Peup
unér o6 opurnHanbHOW padore [10], B KOTOpOIl pa3BHUTHI MPEACTABICHUS O MAaTPHUYHOM XapakTepe y3HaBaums: JJHK
HecéT Ha ceOe PelIETKY JJOHOPHO-aKLENTOPHBIX PEaKIIMOHHBIX IEHTPOB, K KOTOPOH 10 MPUHIKITY KOMIUIEMEHTaPHOCTH
HOAXOJMT IMOJI00HAs JKe PeHIETKa MOJUIEeNnTHAa. Tako MoXo | XOTs U He OKA3aJICsl YHUBEPCATbHBIM, OJTHAKO TTO3BOJIHII
00BsicHuTh cBsi3biBanue ¢ JJHK psina nuranmoB. Y aaaocs HE TOJBKO MOCTPOUTH MOJICKYJISIPHBIC U TEPMOJMHAMUYCCKUE
MOJIENTN KOMITJIEKCOB aHTHOMOTHKOB C HYKJIEMHOBBIMHU KHCIOTaMH (M. paboTs! I 'ypckoro, 3acenareneBa 1 COaBTOPOB),
HO W OIICHUTH SHCPIHIO CBS3BIBAHUS IPH SJIEMEHTapHOM akTe y3HaBaHus [11]. JlanpHeliee pa3BHTHE KOHICIIIUA
MaTPUYHOTO Y3HABAHHUS IIPUBEIIO K CHHTE3Y 100 PsiJia HOBBIX JIMTAHJIOB, CIIEIU(UYHBIX K mocnenoarenpHocTr JJHK
[12]. U3yuenue cs3piBanus aurannos ¢ JJHK mpuBeno k oTkpeiTHio amtoctepudeckoro s dexra JJHK n moctpoermto
psna Mozenei, OOBACHSIOMHX TaKkoi (P (EeKT IMpH MOMOIIHN MPEICTABICHIH O KOOTICPATUBHBIX B3aMMOICHCTBHIX MEXKITY
anpcopouposanaeiMy Ha JIHK nmuranmamu (cM. 3mecs [13, 14]).

Ha pucynke 1 mokasaHo cxeMaTHYeCKH, KaK IPH IOMOINM IIOTEHIHAla ITapHBIX B3aWMOJCHCTBUH MEXIY
OMDKAMIIMMU COCEHUMH MOJIEKYJIaMH JIMTaH/a MOXHO (opMalibHO omnucaTh amtoctepudeckuii adpdexr JHK. B atom
ciyyae moreHuuan BiaumopeiictBust Af(i) = - RT In (K' / K), rne R — yHHBepcanbHas ra3oBasi MOCTOSHHas,
T — Temneparypa; i — pacCTOSIHUE MEX Iy JIUraHaamu, cBa3anHeiMu Ha JIHK.

Amnocrepuueckuii 3¢ ekt JJHK Obu1 oqHOBpeMenHO oOHapyxeH B pabotax KpbuioBa ¢ coaBTropamu u XoraHa ¢
coaBropamu (cMm. [11, 14, 15]). [Tozxe B padorax ['ypckoro, 3acemareneBa u HeuumypeHko ObUIO MOKa3aHO, Kak
OIKCHIBAThH JTATEHOJICHCTBYIOIINE KOoomepaTuBHbie 3PdeKThl mpu cBs3biBaHuu jurapnoB ¢ JJHK, momydens! oneHku
MOTEHIIMANIA, XapaKTEPU3YIOLIEro TaKhe B3aUMOJEHCTBUS (3aMETUM, YTO PacCTOSHHE, Ha KOTOPOE PacIpOCTpaHseTCs
Bo3myiueHue B JJHK, ObL10 OlleHEeHO B HECKOJIBKO BHTKOB JBOWHOM CITMpaid, & SHEPTHs BOSMYILIECHHUS ONpEAeNsIeTCs
BemmauHON moteHmmana: - Af(i) ~ 1 RT). Ecnu npu cBs3pBanmu nurangoB Ha monekynax JJHK B pactBope Opumm
o0OHapy>KeHBI KOOTIEpAaTHBHBIE B3aNMOJICHCTBIS, KOTOPBIE OMMCHIBAIIICH B paMKaxX OJTHOMEPHOH Moaenu M3uHra, To mpu
aHaM3e CBS3BIBAHMSA MOJIEKYJ MHIICHEH Ha TOBEPXHOCTH MHUKpOYHIIa ObUIM OOHApy)KEeHBl KOOIIEPAaTHBHBIE
B3aMMO/ICHCTBHSA, KOTOPBIE ONMCHIBAJINCEH y’KE B paMKax JAByMepHoi mozaenu M3unra [16, 17].

Cumon OnpeBnd ITHOIB HE TOIBKO HHUITMMPOBAT PSI paboT, KOTOPHIE Jajiee MOTYIHIIN IHPOKOE MEKIYHAPOIHOE
npu3HaHue (HanpuMep, MaTeMaTHYecKoe ONHMCaHKe peakuuu belloycoBa, KOTOpas Mo3ke cTajia Ha3bIBAThCS peakiuei
BenoycoBa-YKaboTHHCKOr0), HO U caM pa3paboTa psj OpUrHHANBHBIX KoHIemnwid (cM. [18]). Kadenpa chopmuponana
CIICHHUAJIUCTOB U3 APYIUX CTpaH. BoJILIIMHCTBO M3 HUX Y IOHBIHE MMPOJAOJIKAIOT CBOU UCCIICIOBAHUS B 06J'IaCTI/l

o0
v K

Pucynok 1. Cxema, wuroctpupylomas amwiocrepudeckuii spdexr JHK. Bpepxy mnoxazana marpuma JIHK.
CBs13pIBaHUE TIEPBOTO JIMTAaH A Ha MaTpulie (II0Ka3aH ClieBa) IPOMCXOINUT C paBHOBECHOI KoHcTaHTol K. B pesyibrare
TaKOro CBSA3BIBAHMSA YYAaCTOK MAaTPHUILBl IEPEXOAUT B BO3MYLICHHOE COCTOSHME (IIOKa3aHO CEPhIM LIBETOM).
CaBs3bIBaHUE IIOCIEIYIOIIEr0 JIMTaHJA Ha PACCTOSHHUM MEHbLIe, 4eM 6 Iap HyKJICOTHIOB, XapaKTepHU3yeTCs
M3MEHEHHOU KoHCTaHTo# K'. BHH3y mpeacTaBiieH MOTCHIIMAT MPSIMOYTOIBHON (GOpMbI Af{(7), OMCHIBAIOIINA B 9TOM
ClTydae B3auMOICUCTBHS MEKAY JUTaHgaMu, agcopouposanaeiMu Ha JJHK (cm. [14])
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MOJIEKYJISIPHOM OMO(DU3UKH, TTOIACPIKIBAsE KOHTAKT ¢ Kadeapoid. Cpenu Hux — Tubop I'nanuk uz Cnosakuu [19], Cansam
Onp-Kapanaru u3 Upaxka [20, 21], Mumens Xentmens u3 ['epmannu [22, 23] u Xoce Kacepec u3 Ky6sr [23].

Paboma noodeparcana Ilpoepammort pynoamenmanbHuIxX UCCied08anull 20Cy0apcmeeHHblx akaoemuil Hayk Ha 2013
- 2020 2000t (memwr No01201363818 u Ne 01201363820) u makace epanmom Ipesuouyma PAH no Monekynsprou u
KAEMOYHOU OUONOSUU.

Cnucox numepamyput / References:

1. YepnaBckuii [[.C., Xyprua HO.U., [roms C.3. Monekyna Oenka-¢pepMeHTa KaK MEXaHHYECKas CHCTeMa
Monekynaprnas duonocus, 1967, 1. 1, c. 419-425. [Chernavskii D.S., Khurgin Y.I., Shnoll S.E. The molecule of enzyme
as a mechanical system. Mol. Biol. (Moscow), 1967, no. 1, pp. 419-425. (In Russ.)]

2. bmomendenpn JILA. Pewaemvie u nepewaemvie npobiemvt ouonoeuveckou ¢usuxu. URSS, 2010, 160 c.
[Blumenfeld L.A. Solvable and unsolvable problems of biological physics. USSR, 2010, 160 p. (In Russ)].

3. Heuwmnopenko H)., Pexabek b. HanopoOoTsl xuBoW kieTkd. buomonexyna, 2017. URL:
https://biomolecula.ru/articles/nanoroboty-i-zhizn. [Nechiporenko Yu., Rezhabek B. Living Cell Nanorobots.
Biomolecula, 2007, URL: https://biomolecula.ru/articles/nanoroboty-i-zhizn. (In Russ.)]

4. Pomanosckuii FO0.M., TuxoHoB A.H. Mouekyssipable nmpeoOpa3oBaTesli 3HEPIUU XHUBOW KIeTKH. IIpoToHHas
AT®-cuHTaza — Bpamamonmicss MOJNEKYJISpHBIH MoTOp. Ycenexu @usuueckux wuayk, 2010, 1. 180, c. 931-956.
[Romanovsky Y.M., Tikhonov A.N. Molecular energy transducers of the living cell. Proton ATP synthase: a rotating
molecular motor. Physics-Uspekhi, 2010, vol. 53, pp. 893-914.]

5. Blumenfeld L.A., Tikhonov A.N. Biophysical Thermodynamics of Intracellular Processes. Molecular Machines
of the Living Cell. Springer-Verlag, New York, 1994.

6. Hammot B.A., barsHoBckuii A.B., ®unaros U.B., Tymansa B.I'. [lansHO#eWCTByIONINE B3aUMOIEHCTBHS U
MIPUHIMIBI MOJIEKYJSIPHOTO PACHO3HABaHUS HA pasHbIX YPOBHSAX CTpoeHus OuocucteM. buogusuxa, 2016, 1. 61,
c. 54-59. [Namiot V.A., Batyanovskii A.V., Filatov [.V., Tumanyan V.G., Esipova N.G. Long-Distance Interactions and
Principles of Molecular Recognition at Various Biosystem Organization Levels. Biophysics, 2016, vol. 61, pp. 47-51.]

7. barsoBckuit A.B., Hamuot B.A., ®unaros U.B., Monnasep M.B., Anamkuna A.A., Tymansa B.I'., Ecumo-
Ba H.I'., Bonorosckuii U.J]. KonpopManroHHO-CTa0MIbHBIE CETMEHTBI B CIIUPAIBHBIX CTPYKTYpaxX IMOJUIIENTHIHBIX
nernei OeJIKOB M MX POJb NPpH (OPMUPOBAHMM CTPYKTYp BBICHIMX YpOBHEH. buogusuka, 2013, 1. 58, c. 1969-1973.
[Batianovsky A.V., Namiot V.A., Filatov I.V., Moldaver M.V., Anashkina A.A., Tumanyan V.G., Esipova N.G.,
Volotovsky I.D. Conformational-stable segments in the helical structures of polypeptide chains of proteins and their role
in the formation of higher-level structures. Biofizika, 2013, vol. 58, pp. 1969-1973. (In Russ.)]

8. Trepaucno B.A. XupanbHOCTh KaK NEPBHYHBIA IEPEKIIIOYATEIh HEPAPXUUECKUX YPOBHEH B MOJIEKYJISPHO-
Oomonornueckux cucremax. buogusuxa, 2013, 1. 58, c. 159-164. [Tverdislov V.A. Chirality as a primary switch of
hierarchical levels in molecular biological systems. Biophysics, 2013, vol. 58, pp. 128-132.]

9. Teepaucnos B.A., Masbiuko E.B. O 3akoHOMEpPHOCTSIX CIOHTAHHOTO ()OPMUPOBAHUS CTPYKTYPHBIX HepapXuii B
XMpaJbHBIX CHCTEMaX HEXHBOW W >KMBOW NpHUpOAbl. Ycnexu ¢usuveckux nayk, 2019, 1. 189, c. 375-385.
[Tverdislov V.A., Malyshko E.V. On regularities in the spontaneous formation of structural hierarchies in chiral systems
of nonliving and living matter. Physics-Uspekhi, 2019, vol. 62, pp. 354-364.]

10. T'ypckuit I'.B., Tymansu B.I'., 3acenmatene A.C., XKyze A.JL., I'poxosckuit C.JI., T'orrux Bb.II. Kox,
YIPaBISIOMMNA CrenUpHUIecKuM CBs3bIBaHUEM peryisitopHbix OenkoB ¢ JIHK, u ctpykrypa crepeocnenuduueckux
YYaCTKOB PETryJISTOPHBIX OenkoB. Moaexynapnas o6uonoeus, 1975, 1. 9, c. 635-651. [Gurskii G.V., Tumanian V.G.,
Zasedatelev A.S., Zhuze A.L., Grokhovskii S.L., Gottikh B.P. A code governing specific binding of regulatory proteins
to DNA and structure of stereospecific sites of regulatory proteins. Molekuliarnaia biologia, 1975, vol. 9, pp. 635-651.
(In Russ.)]

11. Krylov A.S., Zasedatelev A.S., Grokhovsky S.L., Zhuze A.L., Gursky G.V. and Gottich B.P. Quantitive
estimation of the contribution of pyrrolcarboxamide groups of the antibiotic distamycin A into specificity of its binding
to DNA AT pairs. Nucl. Acids Res., 1979, vol. 6, pp. 289-304.

12. Gursky G.V., Zasedatelev A.S., Zhuze A.L., Khorlin A.A., Grokhovsky S.L., Streltsov S.A., Surovaya A.N.,
Nikitin S.M., Krylov A.S., Retchinsky V.O., Mikhailov M.V., Beabealashvili R.S., Gottich B.P. Synthetic sequence-
specific ligands. Cold Spring Harbor Symp. Quant. Biol., 1983, vol. 47, pp. 367-378.

13. Heuunypenxo 10.J1., 'ypckwuii I'.B. Tepmoaunamuueckue Moaenu cBsizbiBanust aurannoB ¢ JJHK. buogusuxa,
2003, 1. 48, c. 773-796. [Nechipurenko Yu.D., Gursky G.V. Thermodynamic models of ligand binding to nucleic acids.
Biophysics, 2003, vol. 48, pp. 717-740.]

14. Heunntypenko O.J1. Ananuz cesasvisanus Ouonocutecku akmuHbix cOeOUHEeHUl ¢ HYKIeUHOBbIMU KUCTOMAMU.
Mocksa-WxeBck, MK, 2015, 188 c. [Nechipurenko Yu.D. Analysis of the binding of biologically active compounds with
nucleic acids. Moscow-Izhevsk, IKI, 2015. 188 p. (In Russ.)]

15. Hogan M., Dattagupta N., Crothers D.M. Transmission of allosteric effects in DNA. Nature. 1979, vol. 278,
p. 521.

16. Heunnyperko 0. J[. [IpuMeHeHne cTaTUCTHYECKOW TePMOANHAMUKH JUISI aHAIHM3a CBSI3bIBaHMS JInTannos ¢ JJTHK
U OJIMTOHYKJICOTHIOB Ha MHKpouunax. B cOopHuke: Q@usuxo-xumuueckue MexaHusMvl U peyisiyus npoyeccos
mparcgopmayuu suepeuu 8 buonocuueckux cmpykmypax. M.-Mxesck: UKW, 2017, 522 c. [Nechipurenko Yu.D. The use
of statistical thermodynamics to analyze the binding of ligands to DNA and oligonucleotides on microchips. In the

Axmyanvhsie 6onpocwl buonozuuecko guzuxu u xumuu, 2019, mom 4, Ne 4, c. 452-455



GENERAIL BIOPHYSICS 455

collection: Physical and chemical mechanisms and regulation of energy transformation processes in biological
structures. Moscow-Izhevsk: IKI, 2017, 522 p. (In Russ.)]

17. Stirmanov Y.V., Matveeva O.V., Nechipurenko Y.D. Two-dimensional Ising Model for Microarray
Hybridization: Cooperative Interactions between Bound Target Molecules. Journal of Biomolecular Structure and
Dynamics, 2018, vol. 37, pp. 3103-3108.

18. Shnoll S.E. Cosmophysical Factors in Stochastic Processes. ARPR, New Mexico, USA, 2012, 433 p.

19. Evtugyn G., Porfireva A., Stepanova V., Sitdikov R., Stoikov I., Nikolelis D., Hianik T. Electrochemical
aptasensor based on polycarboxylic macrocycle modified with Neutral red for aflatoxin B1 detection. Electroanalysis,
2014, vol. 26, pp. 2100-2109.

20. Liiersen K, Eschbach ML, Haider N, Karlberg T, Walter RD, Al-Karadaghi S. Cloning, expression,
characterisation and three-dimensional structure determination of Caenorhabditis elegans spermidine synthase. FEBS
letters, 2005, vol. 579, pp. 6037-43.

21. Dufe V.T., Qiu W., Miiller I.B., Hui R., Walter R.D., Al-Karadaghi S. Crystal structure of Plasmodium
falciparum spermidine synthase in complex with the substrate decarboxylated S-adenosylmethionine and the potent
inhibitors 4MCHA and AdoDATO. Journal of Molecular Biology, 2007, vol. 373, pp. 167-77.

22. Bittner M-1., Wiedenmann N., Bucher S., Hentschel M., Mix M., Riicker G., Weber W.A., Meyer P.T.,
Werner M., Grosu A-L., Kayser G. Analysis of relation between hypoxia PET imaging and tissue-based biomarkers
during head and neck radiochemotherapy, Acta Oncologica, 2016, DOI: 10.1080/0284186X.2016.1219046.

23. Prenosil G.A., Weitzel T., Hentschel M., Klaeser B., Krause T. Transconvolution and the virtual positron
emission tomography — A new method for cross calibration in quantitative PET/CT imaging. Med. Phys., 2013, vol. 40,
p- 062503.

24. Cosic 1., Caceres J.L.H., Cosic D. Possibility to interfere with malaria parasite activity using specific
electromagnetic frequencies. EP.J Nonlinear Biomedical Physics, 2016, vol. 3, p. 11.

CONCEPTIONS IN MOLECULAR BIOPHYSICS
Nechipurenko Y.D.!, Caceres J.L.2
! Engelhardt Institute of Molecular Biology, Russian Academy of Sciences
Moscow, 119991, Russia, e-mail: nech99@mail.ru
2 Cuban Neurosciences Center
Calle 25 esquing q 198, Playa, La Habana, Cuba

Abstract. In the development of biophysics, a special place corresponds to concepts, or systems of views
regarding processes occurring in a living cell. Precisely, a systematic view of such processes leads us to an
understanding of the phenomenon of life. In the twentieth century, the staff and co-authors of the
Department of Biophysics at the Faculty of Physics of Moscow “Lomonosov” University developed a
number of concepts that allow to take a fresh look at the processes occurring in a cell. The concept of
“Protein Machine” (Shnoll, Chernavsky, Khurgin) was confirmed in the works of many authors, including
Lev Blumenfeld and Alexander Tikhonov. The concept of hierarchy of forces and interactions (Esipova)
formed the basis of the original course of lectures on the physics of biopolymers, which has been delivered
at the Department for more than forty years and was further developed in the works of Natalia Esipova,
Vladimir Tumanyan and Vladimir Namiot. The concept of matrix recognition, developed in the works of
Georgy Gursky, Alexander Zasedatelev and collaborators, was confirmed in the cycle of works on the
interaction of ligands with DNA and led to a number of important results — from the construction of
molecular and thermodynamic models of ligand binding to DNA to the discovery of the allosteric effect of
DNA. In recent years, the concept of chirality (Vsevolod Tverdislov) has been developed, which makes it
possible to take a new look at the system of macromolecular interactions in the cell. The concept of cosmic-
physical factors, developed earlier by Simon Shnoll, has found further development and a number of
interesting applications. The department has formed specialists from other countries, such as Germany,
Poland, Slovakia, Iraq and Cuba. Most of them still continue their research in the field of molecular
biophysics. With the assistance of Simon Shnoll, the department developed a model of chemical
oscillations, known in the world scientific literature as the Belousov-Zhabotinsky Reaction, one of the
classic examples of biophysical of nonlinear systems.

Key words: molecular machines, hierarchies of structures, cooperativity, allosteric effects, DNA-protein
interactions, cosmic-physical factors.
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