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Benok-benkosoe B3anmogelictene |

MepBuyHas cTpykTypa besnka 3a4aeTcst NOCNEAOBATENBHOCTHIO
(LLeno4Koi) aMUHOKMCIIOT:

Korga mMbl paccMaTpuBaeM HECKONBbKO LIENOYEK B COCTABE OFHOrO
benka nnm Heckonbko benkos, 0bpasytoLIX KOMMAEKC, Mbl FOBOPUM
0 beslok-0enKoBOM B3aMMOAENCTBUMN.
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Benok-benkosoe B3anmogeiictene |l
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[lnzalin nekapcrs: npobnemsi

MycTb ecTb KOMNAekc u3 AByx benkos (Hanpumep, aHTUTENO 1
anuTon).

Bonpoc 1: MOXHO /in N3MEHNTL YTO-TO B Er0 CTPYKTYPE, 4TODLI
YCUIWNTB CBSI3b MEXAY KOMMOHEHTAMM KOMIJIeKca’

Bonpoc 2: HackonbKo cneunduyHa ofiHa N3 KOMMOHEHT KOMieKca?
MoxHo nn nogobpate ofnH N3 Henkos Tak, YTODLI KOMMAEKC Db

bonee ycToiiunebiM? Hackonbko 3aMeHsiemMa KaXkaash N3 KOMMOHEHT?

OTBeTuTL HaM NOMOXET aSIAHMHOBOE CKAaHWPOBAHWE
(anaHnHOBbIV MyTareHes).
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AnaHUHOBOE CKaHMpoBaHue

AnaHnHOBOE CKaHMpOBaHME
(ana-ckan) - meTog ans
onpefeneHns aMMHOKMCAOT B
cocTaBe benka, urpatoLux
Ba>KHYIO POJib B COXPAHEHUMN €ro
byHKUWIA, cTabunibHOCTN W

copmbl.
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MeTtoabl BbIOOpa aMUHOKMCIOT AJist CKAHMPOBAHNS

1. OTceyka no paccTosiHUIO

@ BbIONPAOTCS BCE aMUHOKMCIOTHI, YAaNeHHbIE OT aTOMOB NapHOA
LEMOYKM HE fanee, YeM Ha (PUKCUPOBAHHYIO BEIVHUHY.

Mntockl: beicTpo paboTtaer, nerko peannsosaTs.
MuHycbl: B6aAn3n nHTepdeiica pacnoNoXeHbl HE BCE SHEPreTUHECKN
3HAYNMBIE AMUHOKMNCIIOTHI.

Kortemme T., Baker D. A simple physical model for binding energy
hot spots in protein-protein complexes / The National Academy of
Sciences. Vol. 99(22). 2002. P. 14116-14121.

Kortemme T., Kim D. E., Baker D. Computational Alanine Scanning
of Pro tein-Protein Interfaces // Sci. STKE. 2004. Vol. 18, no. 219.
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MeTtoabl BbIOOpa aMUHOKMCIOT AJist CKAHMPOBAHNS

2. [Npenckazanne

@ NpoBOANTCA MpefCKa3aHMe NO3nLuiA, B KOTOPbIX PACMONOXEHSI
3HEPreTNYeCKN BaXKHbIE AMUHOKNCIIOTHI.

Mntocbl: wWnpoknii n rmbknii KNacc MeToa0B.
MuwuHycbl: 3aBucuT ot Beibopa 6asbl, He paboTaeT npu ausalive de
novo.

Liu B., Wang X., Lin L. et al. Prediction of protein binding sites in
protein structures using hidden Markov support vector machine //
BMC Bioinformatics. 20009.

Gavenonis J., Sheneman B. A., Siegert T. R. et al. Comprehensive
Analysis of Loops at Protein-Protein Interfaces for Macrocycle Design

// Nat Chem Biol. 2014 September. Vol. 10(9). P. 716-722.
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Llenn n 3agaun

LUenb paboTbl - nocTpouTb anroputm BeIDOpa aMUHOKUCAOT AJis
KOMMBIOTEPHOIO aJlaHMHOBOIO CKaHMPOBAHWMSI.

3apgauu:

1. OnpesennTb NPU3HAKKN, KOTOPLIE OMPEAENAOT SHEPreTUYECKYIO
3HAYMMOCTb aMUHOKUCAOT, BbIbpaTh Cpean NPU3HAKOB BUonoruyecku
BaXKHble 1 0DOCHOBaAHHbIE.

2. MpeanoxunTs anropntm BbIbOpa aMUHOKNCIOT, hOPMUPYHIOLLINX
MPOTSKEHHbIE PErMOHBI, ONPeaensoWmne cneynnyHoCTb No
OTHOLLEHUIO KO BTOPOIA Lenoyke komnnekca. HanncaTb
NPOrpaMMHYIO peann3ayuio.

3. [poBecTn aHaNN3 NOJYHEHHOrO anropuTMa, NPOVHTEPNPETUPOBATL

NOJIYHEHHbIC PE3Yy/AbTaThl. 8/16



Buonornyeckoe obocHoBaHMe

9HepFeTquCKM 3HA4YNMbl€ aMUNHOKWNCIIOTbI:

@ 4acTo HaxoaAaTca BbaAn3n nnTepdeiica B3aumoaeiicTens benkos
W B 3TOM C/lyHae KOHCEpBATUBHbLI C TOHYKM 3PEHMA 3BOAIOLMN
benkos;

@ MOryT HaxoOAuTbCs B FJ'Iy6VIHe KapMaHOB,

@ MOTYT HaxOAMTLCA Ha MOABVXHbBIX YHaCTKaxX BTOPUYHOL
CTPYKTYpbI benka - 5-noBopoTax u netasx.
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Anropntm BblIbOpa PErMOHOB

Ha Bxope PDB-caiin: nonyyaem KoopamHaTbl aTOMOB B
MPOCTPaHCTBE 1 UHpopMauuto 0b ux Tune.

DTanbl anropuTma

© MpeasaputenbHas obpabOTKA: CTPOMM TPUAHTYAALMIO
JlenoHe no LeHTpam aTOMOB W ABONCTBEHHBIN rpad.

BbibOp Ha4YanbHOro MHOXKECTBA TPEeYroJibHUKOB.
Mouck kapmaHos.

(2]

o

Q [lepexoanm OT 3N1EMEHTOB TPUAHIYAALUNA K NO3ULUAM
aMUHOKNCAOT

© [JobGasnenune nerenb u 3-NOBOPOTOB: NCMONABL3YEM

nHcopmauuto us PDB-daiina nan anroputm DSSP.

Ha Bbixoge: Habop no3nunii aMUHOKMCAOT ANs anaHWHOBOrO
CKaHUPOBAHNSI.
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PesynbTaThl

@ nocTpoeH ckpunT Ha python, peanusyowmii Boibop
NPOTAXKEHHBIX PEFMOHOB 51 aJlaHNHOBOrO CKaHUPOBAHUSA C
BO3MOXHOCTbIO NPeABapuTENbHON MAaCKUPOBKN 11 COBMECTUMbI
C MPOTOKOJIOM aJlAaHMHOBOTO CKaHMpOBaHUs nakeTa Rosetta;

@ nnarux ana PyMol;

@ NpOBEAEHO TECTUPOBaHWE PaboTbl anropuTma Ha Habope gaHHbIX

3KCNEPUMEHTAIbHOMO aflaHNHOBOrO CKaHUPOBaHMS
Kortemme& Baker.

https://github.com/latticetower/MS_thesis
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https://github.com/latticetower/MS_thesis

PesynbTtathl |l

PDB | chain | P+N | TP+FP | TP | TP+FN | FN | TPR ACC
1 2 3 4 5 6 7 8 9
1A22 A 180 85 29 29 0 | 1.0000 | 0.688¢
1A22 B 192 166 36 36 0 | 1.0000 | 0.322¢
1BXI A 83 67 29 30 1 ]0.9667 | 0.530:
1DFJ I 456 215 11 14 3 | 0.7857 | 0.546:
1F47 A 17 17 9 9 0 | 1.0000 | 0.529
1FC2 C 45 41 3 3 0 | 1.0000 | 0.155¢
2PTC I 58 52 1 1 0 | 1.0000 | 0.120°

12/16



PesynbTatsl |

Beibop amuHokucnot B6Ansn nHtepdeiica B3anMogeicTeuns ¢
OTCeYKOI Mo paccTosiHuio bA

PDB | chain | P+N | TP+FP | TP | TP+FN | FN | TPR ACC
1 2 3 4 5 6 7 8 9
1A22 A 180 33 24 29 5 1 0.8276 | 0.922:
1A22 B 192 33 27 36 9 | 0.7500 | 0.921¢
1BXI A 83 23 16 30 14 | 0.5333 | 0.747(
1DFJ I 456 39 13 14 1 ]0.9286 | 0.940¢
1F47 A 17 9 8 9 1 | 0.8889 | 0.882
1FC2 C 45 16 3 3 0 | 1.0000 | 0.711:
2PTC I 58 14 1 1 0 | 1.0000 | 0.775¢
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[Mpumep paboTbl anroputma: cTpyktypa 20SL

15/16



Cnacnbo 3a BHUMaHne!



