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OBUIASI XAPEKTEPUCTHUKA PABOTBI

AKTYaabHOCTb TIP0GIeMBI. MIOGH | .

B mocnennne Heckosbko mecATHNETHH HaGmOmaeTCs  CTOMKHIA
MHTEpeC  HCCilefoBaTeNeil K NpobiieMe CBA3BIBAHMA MajiblX MOJEKYN ¢
ne30kcHpuboHyKiIenHoBO#H KucaoTod (JTHK). Dt1o cBszan ¢ TeM, 4TO ¢ OmHOMN
ctopoHbl camMa JIHK urpaer BaxxHyIo posibio B XHU3HENEATSILHOCTH KIETKY, U ¢
Apyro# CTOPOHBI, GONBUIMHCTBO ~OMOXMMHYECKMX peakimii B  KieTke
MHUMLMPOBAHBI  CBA3bIBaHMeM JmraHaoB ¢ JHK. B nomasisiomem
OoNBIIMHCTBE  paboOT  paccMaTPUBAIOTCH TEPMOIMHAMHYECKUE aqngxi'g,l
csaspiBanus jarangos ¢ JIHK u OTPAaHMMMBAIOTCA HCCIENOBAHUEM TAKHX
napaMeTpoB, KaK KOHCTaHTa CBs3bIBaHMs jnuranja ¢ JIHK u gmcio mect Ha
MHK, ¢ KOTOpbIMH CBA3BIBACTCSA OJIHA MOJNEKYJIa JUranna. OIHAKO OYEBUIHO,

4YTO BECHMA BRKHBIM ABISIOTCA TAKOKE WCCNENIOBAHMS KHHETHKH CBA3BIBAHHSA
aurangos ¢ JJHK, nockosibky OHH MO3BOJIAIOT MOJIHEE OMNMCHIBATH npouecc'
CBA3BIBAHMA M MOTYT JiaTh JONOJHUTENBHYIO WMHGOPMAMIO O NpoLecce
ceasbiBanusA uranzos ¢ JIHK. MimerHo mosToMy 9Ti ucceioBaHus ABIAIOTCS
akTyaipHbIMM. Ha ¢oHe OrpoMHOro kommdecTBa paGoT, TNOCBALICHHBIX

TEPMOAUHAMUKE CBA3bIBaHUA JnurangoB ¢ JIHK, pa6otel, mocBsieHHbIE
UCCIIEIOBAHMIO KUHETUKM CBs3bIBaHWA JuranngoB ¢ JIHK oTHocuTenbHO
MaJIo4KCIEeHbI. Khﬂe'rmeckue kccnenosaum OMUCBIBAIOT  MpoLECe
CBSI3bIBAH¥SA JIUTAHIOB C I{HK BO BPEMEHH, HTO [IO3BOJSAET NONyHHTD
MHGOPMALIMIO O KOHCTAHTaX CKOpocTei oﬁpaaonamm U pacmana KOMITeKca
nurauga ¢ IHK. Bynyun 69;;ee,_npn§uu, KUHTHY€CKOE ONMCaHKe Mpouecca
cssbiBalmA nuranaos ¢ JIHK, nossosser nonyuuTts pesynbTaThl, KOTOpbie
TOJTY4eHb! METOAAMU mmcmquoﬁ ¢dusuky. ITockombky YHCIIO CBA3aHHBIX
¢ JHK nuraHmoB H3MEHSETCS IUCKPETHBIM 00pa3oM W 3TH M3MEHEHUA
NPOMCXOAT B CyYaHHbIE MOMEHTbI BPEMEHH W, KaK NpPAaBHJIO BO MHOTHX
cllydasx CHCTeMa He xpann'r NaMATh O COOBITHAX, KOTOPhIE MPOUCXOMMIH B
6onee panue BpPEMEHa, TO SBOJNIOLMIO BO BPEMEHM 4HCNa cBa3aHHbIX ¢ JIHK
JIMraHoB MOXHO TNPEICTaBUTh KaK HEKOTOPbIA IMCKPETHBIH MapKOBCKHMIA
npouecc. Tak 4To OnucaHue CBA3bIBaHMA JUrannoB ¢ JIHK MoxHo npoBecTH B
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paMKax CTOXaCTHYeCKO# MO C MPHUBICYEHHEM allapata TEOpHH
MapKOBCKUX IIpOleccoB. Takol NOAXOH IO3BOJISET BLIYMCIUTH HE TONBKO
cpenHee yucio cea3aHHbIx ¢ JIHK nvranaos u ero aucneperio, HO M MOMy4HUTh
JOTIOJIHATENBHYIO HHPOPMALMIO 0 KUHETHKE CBA3bIBaHUs juranaos ¢ JHK.
OTO 0GCTOATENBCTBO MO3BOJIAET M3 COMOCTABICHNS TEOPETHYECKMX KPUBBIX
3aBUCMMOCTH uuciaa cBs3anHeix ¢ JIHK swmrangoB ot Bpemenu ¢
OKCMIEPUMEHTANBHBIMA  KPUBBIMH  ONPENENMTh  KOHCT@HTHI  CKOPOCTEid
o6pa3oBaHus U pacnana KoMIulekca suranaa ¢ JIHK.

Ilean ¥ 3aaa4H MCC/IeIOBAHUS.

Llenpto  mucCepTalMOHHOM  paloTBl  SBIAETCA  CTOXACTHYECKOE
ONMCaHWe KHHETHKH CBs3bIBaHMs JjurangoB ¢ JHK mnpm npousBonsHOM
3af0JIHEHUY LIEHTPOB a[COPOLIUH.

Jlist nOCTIOKEHUS 3TOH 1eNH ObIIM PeLISHBI ClIeAyIOIUe 3a0auH:
1. OmnpeneneHue KOHCTaHTBI CKOPOCTH IEpeHOCA JIUraHia U3 riyGHHbI
pactBopa Ha JTHK.
2. BrluMCIIEHVE BPEMEHH PENaKCalyy IPU IPOU3BOIHHOM 3aIOIHEHUH.
3. BeruncneHue QyHKUMM pacTpefieNieHus 4ucia cBs3aHHeIX ¢ JIHK

JIWTAHIOB U3 PEMICHUS KMHETHUECKOTO ypaBHEHHS.

4. BblunCiIeHHE KOPPEIAUMOHHOM GYHKUNK U CIIEKTPaNbHON IUIOTHOCTH
yucia cs3aHHbiX ¢ JIHK nurannoB npu mpou3BoasHOM 3aMOTHEHHH.
HayyHoe 3HaYeHHe U HOBH3HA.

BrniepBhle B pamMKax CTOXaCTHYECKOIO IOAXOAA OIUCAHA KUHETHKA
cBs3biBaHus nuranna ¢ JIHK. ITonydeHo BeIpaxkeHHe Ul BPEMEHH pelakcalyu
npy MPOU3BOJILHOM 3anosiHeHun. ITokasaHo, 4TO Bpemst penakcaly 3aBHCHT
OT MapamMeTpoB — KOHCTAHT CKOPOCTeH 00pa3oBaHHs M pacmajga KOMIUIeKca
nuranza ¢ JIHK, kOHUeHTpauuu CBOGOJHOTO JMTaHa, YMCIa MECT Ha JHK ¢
KOTOPBIMH CBA3BIBAETCS OJHA MOJIEKyJIa auranfia. IlokasaHo Taxke, 4To BpeMms
peJlaKCcallii  yMEHBIUACTCA C YBENMYEHWEM 3THUX MapaMeTpoB. Briepseie u3
pelieHNss KWHETHYECKOro ypaBHEHHs TONydeHa (YHKUMA pachpeneeHus
yucna casaHHeIX ¢ JIHK nurasnoB u ¢ ee mOMONIBIO BBIYHCIEHBI CpeHee
yucno ceazaHHblX ¢ JIHK nurannos u ero  aucnepcws.
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Ha 32101 TY BbIHOCATCS CJIeAYIOINe OCHOBHbIE NOJI0XKEHUS aUccepTaluM.

1. AHanUTHYECKOE BBHIPOKEHHE JUIA KOHCTaHTBl CKOPOCTH IEpeHoca
quraiga w3 Toy6umst pactBopa Ha JHK, mosponsiomee OUEHUTH
JIAMUTHPYIOLLYIO CTa|IO NIPH CBSI3bIBAHUMH JIMTAHAA C JIHK.
2. VpaBHeHHe, ONMCBHIBAIOLIEE H3MEHEHHE YHUC/IA CBS3aHHBIX C JHK
JIUraH/I0B [PH NPOU3BOJILHOM 3aII0JHEHHH.
3. Iony4eHO BHIPRKEHHE JUIS BPEMEHH PENIAKCALMH TpPH NPOU3BOILHOM
3aMOJIHEHUY,  TIO3BOJIAIOINEE  MCCIEJOBaTh  3aBHCHUMOCTh  BPEMEHH
penakcaluun OT KOHCTaHT CKOpOCTed 00pa3soBaHMS U pacliajia KOMILIEKca
nurauga ¢ JJHK, koHueHTpauuy cBOGOQHOrO JMraHzia, 4ucia MeCT Ha
JIHK c KOTOpBIMH CBA3BIBAETCs OJJHA MOJIEKYJIA JIMTaH/a.
4. BriepBbie M3 PelieHUs KMHETHYECKOro YPaBHEHHA NOJy4eHa QyHKIHs
pacnpejenenus 4yucna cBszanHbix ¢ JIHK yMraniioB u ¢ €ro moMoumbo
BBIYHCNIEHB! CpEJiHEe 4MCNo cBs3aHHbX ¢ JIHK JarannoB u  ero
JMCHEPCHUsL.
5. BrnepBbie BbIYHCIICHbl KOPpeIALMOHHAs (QYHKUMS W CNEKTpajibHas
WIOTHOCTh uuMcia cBs3aHHeix ¢ JIHK nwranmoB npu Npou3BOJIBHOM
3aIMOJTHEHUH.

Hayuynast u npakTHYeCKas HEHHOCTh.

[Tomyyennsie B paboTe pesysbTaThl MOTYT ObITb NPUMEHEHBI BO
MHOrMX obnactsax 6uodusuku. IlpakTudeckas UCHHOCTh IMOJTYYEHHBIX
pe3y/bTaTOB 3aKJIIOYAETCs B TOM, UTO PE3yJbTaThl pabOTHI MO3BONIAT MOTy4HTh
HOBYIO MH(pOPMALMIO O IapameTpax cBssbiBanus nuranaos ¢ JIHK, a umenso,
3Ha4YEHHUA KOHCTAHT CKOPOCTeH 06pa3oBaHus U paciiaja KOMIUIEKCa JIMFaHA0B C
JTHK. PaspaGoTaHHbI{ B AUCCEPTALMM CTOXACTHYESCKUH MOAXOM K ONHMCAHHUIO
KMHETHKW CBs3biBaHusA Jvrannos ¢ JHK Moxer cilyXuTh OCHOBOM A

HUCCJIEJOBAHUA MPOLIECCOB B3aUMOJEHCTBUSL U CBA3BIBAHWA YacTHLl B KIJIETKE,

rae 4yucio B3al/lM01.IC!7[CTBy}OlLlHX YacTUll, KaK IMpaBujIO, MaJI0 U UX NOBEACHUE

CJieyeT onvcars B paMKaX TEOpUU Cﬂy‘{aﬁHle MpOULECCOB.



[Tonyyernbie pe3ysbTaTel MOrYT GBITH HCIONB30BAHEI B CrielraNbHBIX
JIEKLMOHHBIX Kypcax Ha COOTBETCTBYIOLHX kapeapax BY3-oB, B HayuHbIX
nabopaTopusX, rjie BEXYTCA UCCICAOBAHHS 110 CBA3BIBAKMIO Jurannos ¢ JTHK.
Anipo6auusi paGoThI.

Marepuans: nuccepraumn obcyxpanuce Ha CEMHHapax Kacepsl
MareMaTu4eckoi kubeprHetuku Poccuiicko — ApmsHckoro  (CrastHCkoro)
TOCYRAapCTBEHHOTO YHHBEPCHTETa, B aGOPATOPHH paAHALIOHHON 6uobuuKY
Epesanckoro ®usmnueckoro HMHctnryTa. OCHOBHBIE MONOXKEHHS W MaTepuabl
ANCCEPTALMOHHOM paboThl  JOKNAABIBANUCE Ha Pa3NMIHBIX  Hay4HBIX
KoH(pepeHuusx B ToM yncae XIV International Biophysics congress (Argentina,
2002), International Symposium on Hydration and Thermodynamics of
Molecular Recognition (Tsakhkadzor, 2005), 14-th Conference on Structure
Biology (Albany, USA, 2003, 2005), ma MexnyuaponHoit KOH(pepeHmu
HATO no undopmaupmonnoit GesonacHocTU(Apmenus, 2005).

Iy6auxauun.

OCHOBHBIE pe3ynbTaThl MCCAEAOBAHUI OTPaXXEHbI B 7-U HAYYHBIX
IMyOIuKamsX.

CTpykTypa u 06bem padoThl.

Aucceprauus cocTouT U3 BBeAEHNA, 9ETBIPEX IJIaB Y BHIBOJIOB, CIIUCKA
JIMTEpaTypel, BKIOYaouero 139 mamvenosaumii. PaGora u3JokeHa Ha 104
CTpaHULAX, CONEPXKHT 2] prCYHOK.

COAEPXAHUE PABOTBI

Bo BBenenun CHOPMYNHUPOBAHBI IEIb paboThl, mokasaHa HaydHas
HOBU3HA M  mpakTUYecKas  3HAYMMOCTB NOJIyYEHHBIX  Pe3yJIbTaToB,
NEpeYHCIeHbl 3aLIMILIAEMbIE MOIOKEHHUS.

B nepsoii rnase, kotopas seasercs 0030poM nHTepaTyps, nopo6Ho
OMnycaH 00BEKT HCCIEAOBAHUA U 00Cy> X IeHBI paBoTHI 110 TeMe JAHUCCEPTaL|H,

Bo BTopoit rnase nposeneno ksasuxummueckoe OIUCAHUE KHUHETHKH
CBA3bIBaHUA suraHmoB ¢ JIHK. Ilpomecc cBs3biBaHus Jmuranga ¢ JIHK
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MpeCTaBAAETCA Kak AByXCTamuiHbli npouecc - aupdysus nuranaoB K
ancop6uuonsomy wuedrpy JAHK (muddysnouHas cTtaaus) H COGCTBEHHO
CBSI3bIBAHHE JITAHA € AAaHHBIM AaACOPOLMOHHBIM LEHTPOM (KMHETHYeCcKas
cranus). Ipouecc mucpdy3uu nurania B pacTBOPE ONMHUCHIBACTCS onmemj
ypaBHeHneM nubdy3uu, a CBA3bIBAHME JIMraHIAa C  MaKPOMOJEKYJO¥H
OMUCHLIBAETCA B  paMKax  KBAa3MXMMHMYECKOTO MOAX0Aa C  MOMOMIBIO

nuddepeHIManbHbIX YpaBHEHNUI TIEPBOrO NIOPAIKA.
KuHeTuueckast cxema, ONMChIBaomas AuGQYy3HMI0 JIHFAaHZOB B

pacreope k mosepxsoctn JIHK, a 3areM cBs3piBaHWe Juranga ¢
ancopbunonnsiM nenrpom Ha JIHK u obpazoBaHneM KOMIUIEKca JMraHga ¢

JTHK (LM) npenctaBieHa B BUIE

ka Ky
e L o (L) 1)
ky s

THENE f — JwMraia B ry6uHe pacTBOpa; L — JIMrani B HENOCPeACTBEHHOM

6nuzoctn ot JIHK, oTkyaa BO3MOXHA KMHETHYECKas CTaluA CBS3bIBAHMUA
e

nurauna ¢ JHK; k; — xoHcraHTa ckopoctd Auddy3HOHHOH cramnw; k; —

KOHCTAHTA CKOPOCTH Mepexojia IMranjia u3 pacteopa Ha JIHK; k., — koHcTanTa
ckopoctu mepexoaa Jjurania ¢ JIHK B pactsop. B (1) nepBas 4actsb, T.e.

Ly ]:—d> L cootBercTByeT AM(QY3MOHHOH cTamuu, a BTOpas YacThb,
ka
& .
TEL < (LM) COOTBETCTBYET KWHETMYECKOH CTamuum mpouecca
k_y

cBA3pIBaHUA nuranga ¢ JHK. JUid AETalbHOTO aHanu3a CTajMi CBA3bIBAHMUA
nurangos ¢ JHK npoaHanu3upoBaHa kuHetwyeckas cxema (1) B pamkax

dopmanbHOl Xxumuyeckoil — kuHeTMKH. Ilokasamo, yto mpu k_j <<k

KOHCTAHTa CKOPOCTH NMEepeHoca JIMrani0B U3 pacTsopa Ha JIHK (tr) paBHa
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