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BBeneHue:

N3BEeCTHO, YTO OS1H
PYHKLIMOHMPOBAHUS rMobynapHbIe
6enkn AomKHbl BEPHYTLCS B
onpeaeneHHyo CTPYKTYPY.
OKCNEePUMEHTArbHbIE U
TeopeTnvyeckmne nccrnegoBaHus
NoaTBEPXKOAl0T CBSA3b CTAOUIMBbHOCTH

(0obo3Havyaemoun AG) n dbyHKUMKM benka:
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OaHOW U3 KOMMbIOTEPHBLIX NMPOorpamMm
OueHKn npectabunusaunm benka

BCreacteue mytauum aenqaetca FoldX.

B nepBon yactu Halwen paboTbl Mbl
nccnenosanu, CyLLECTBYET N
cuctemaTun4eckmm caBur B
npeackasaHum gecrabunusauum
nporpammon FoldX. Bo BTopou,
OCHOBHOW, YacTu paboTbl Mbl
OTBETUIN Ha BOMNPOC, ABMNAIOTCS NN
HabnaasLWMECS B Xoae 3Bonoumm
benkn bonee (MeHee) cTabUNbHLIMU
NO CpaBHEHWUIO C arnbTEPHATUBHO
BO3MOXXHbIMW BapuaHTaMW.

[5] VI3 cpaBHMBaHMA OenkoBbIX MocriegoBaTefIbHOCTEW MO3BOHOYHbLIX Mbl
BOCCTaAHOBUIMN Oenkn npeakoB COBPEMEHHbIX XUBOTHbIX U MOPSOOK, B
KOTOPOM npoucxoamnn 3ameHbl. B xogoe paboTbl Mbl creHepupoBanu
anbTepHaTUBHbLIE WCKYCCTBEHHbLIE 3BOSIIOLUMOHHLIE TPAEKTOPUU,
NopsAOOK 3aMeH Ha 3TUX TPaekTopusx He coBnagan Cc TEM, 4TO
npoucxoauno B genctButenbHoctn. OOQHOBPEMEHHO, ANA Bcex OenkoB
TPaeKTopUn
NPOCTPAHCTBEHHbIE CTPYKTYPbI U OLEHUITN UX CTAabUIBHOCTD.

peaJibHbIX U NCKYCCTBEHHbIX

CtabunbHocTb benka AG - 310 pa3HoCTb Mexay cBoboagHom aHeprmuen HatuBHou (N) n passepHyTon (U) cTpykTyp
benka: AG = G(N) - G(U). Ansa ctabunebHbix 6enkoB AG < 0. Bcneacrtene myTtauumn 6enok gectabunmsnpyetcs Ha
AAG: AAG = AGmut - AG. lNpwn gectabunusaumm AAG > 0, npu ctabunusauymm AAG < 0.

AAG:

[1] B 6aHke bernkoBbix cTpykTyp PDB Mbl Hawnm 532 napbl
benkoB, pasnuyarLmxca mexagy cobom Ha oanH
aMWHOKUCIMOTHbIN OcTaToK. [lectabunusauumsi npu nepexoge m3
CTPYKTYpbI 1 B CTPYKTYpY 2 paBHa No MOAYMHO U
NPOTUBONMOSIOXKHA MO 3HAKYy Aectabunusaumm npu nepexoqe u3
CTPYKTYpbl 2 B CTPYKTYpY 1, BCrieacteue 4Yero cymma
nectabunmsaummn pasHa Hymo: AAG; + AAG,=0. OgHako ns-3a
NOrpeLHOCTU KOMMbIOTEPHbIX NPOrpaMmm 3ta CyMmmMa MOXET
OTNNYaTbCs OT HYyNs, MPUBOAA K CUCTEMATUYECKON OLLINOKE.
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[3] Baanmocssasb mexay AAG; n AAG,, BbIMMCIEHHBIMM MPOrpamMmMon
FoldX. lNpamasga y = -x cooTBeTCTBYET cny4ato, korga AAG; + AAG,=0
(OXXnpgaemasi cutyauua npm oTCyTCTBUM CUCTEMATUYECKON onbkn). Kak
BUAOHO N3 rpaduka, npm moaennupoBaHum AByX OANHOYHbIX MyTaLun
nporpammon FoldX cucremarmnyeckasa owinmdka paBHa 1,52 kkarn/morb,

YTO OOJKHO ObITb YYTEHO NpU ncnonb3osaHun FoldX.

CTteneHb 3HepreTUYECKOM penakcaumm benka
The degree of protein structural relaxation
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[2] lepen pacyeTom MyTaumn Heobxoamuma dHepreTnyeckas
penakcauunsa d6enka. Mbl BbISCHUIMN, YTO A NOMHOM penakcauum
OOHOW UTepaunn HegoCTaTOYHO: Nyylle caenartb AeCcsTh.
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noctoBepHo (p-value = 0.004).

[6] Cxema oTbopa bernkoB Ans 3BOMOLMOHHOIO aHanusa.

[7] PasHuua gectabunusaumm (oCcb opauHaT) Ans pasnuyHbIX
9BOJTIOLMOHHBLIX cocTosiHUM: 1) HabntopasLumecst B xoae
aBosouun (cnHun); 2) ickycctBeHHbIN (KpacHbin). TecT
KornmoropoBa-CmunpHoBa A5 NofyYeHHbIX AaHHbIX Nokasan,
4YTO 3TN AecTtadbunusaumm pasnuyatoTcsa CTaTUCTUYECKN
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[4] TucTorpamma 3HavyeHun cuctematmyeckon owmbkm AAG; + AAG,

I'MnaHbLI.

BbIACHUTb, CYLLIECTBYET SN 3aBUCUMOCTb
MeXOy cucTeMaTUYECKON OLLNOKON
FoldX v norpy>keHHOCTbLIO MyTauun n ee
TUMNOM.

[TOBTOPUTH KOMMNbLIOTEPHbIN
9KCMEPUMEHT, UCMOSb3Y4
anesrepHaTtuBHble nporpamMmmsl (iMutant,
Modeller + FoldX), u cpaBHUTb
NoNy4YeHHbIE AaHHbIE C Pe3ynbTaToMm,
BblAaHHbIM nporpammon FoldX.

Y4yecTb cuctematuyeckyro owmbky FoldX
npu pacyeTte gecrabunmsauunm
HabsoaaBLUMXCA B X04€ 3BOSIIOLUN K
MCKYCCTBEHHbIX DENKOBLIX COCTOSHUMN.
[TpoBePUTHL BbIBOAbI, MOMyYEHHbIE OSS
9BOJTIOLIMOHHOM YacTu paboThbl, Ha
bonbLien BbIbOpke (TpebyeTcs
OononHUTeNn6LHoe BpeMs angd obpaboTku
OaHHbIX Ha cepBepe).

BbiBOoAbI.

1. Mbl 0OHapyxunu
CUCTeMaTUYECKY0 OLLINODKY
KOMMbOTEPHOU nporpammel FoldX
B pacyeTe aHepruu

necrtabunusauumn, oHa paBHa

0,77 kkan/monb, YTO OOSMKHO
YUYUTbIBATbLCS MPU NCMNOMb30BaHUN
FoldX.

2. Mbl Hawnun, 4To
HabngaBLLMEeCs B Xxoae
9BOSTIOLIMKN BEenKkn B cpeaHeM
bonee cTaburbHbl MO CPaBHEHUIO
C UCKYCCTBEHHbIMMW.
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