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CTpyKTypa aMWUHOKUCAOT
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CTpyKTypHasA opraHu3sauma 6enkos
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CneKTpocKonua KpyroBoro Anxpousma

JKCNepMMeHTaNbHbIN MEeTOo, N3YyYEHUSs BTOPUYHOM CTPYKTYpPbl 6enkoB

Circularly polarized
— AgTx2
L 100004, --- AgTx2(R31G)
e AgTx2(H34K)
< 6000+
(qV]
5
% 2000-
(@)
S5
- -2000-
o,
-6000-
CneKTp KpyroBoro gnMxpousma npmpoaHoro
\ b » aAKUTOKCUMHA U ABYX €r0 MyTaHTHbIX popm

MpocTpaHCTBEHHAA CTPYKTypa NPUPOAHOIo afKUTOKCUHA



CTpYKTYpHaA opraHn3aumsa HYKAEeUHOBbIX KUCNOT
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MeToabl onpeaeneHus CTPYKTYPbl MAaKPOMONEKY
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CTpyKTypHble 6a3bl AaHHbIX
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CTpyKTypHble 6a3bl AaHHbIX

POTASSIUM CHANNEL KCSA IN COMPLEX WITH TETRABUTYLAMMONIUM IN HIGH K
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CTpyKTYpHble 6a3bl AaHHbIX

POTASSIUM CHANNEL KCSA IN COMPLEX WITH TETRABUTYLAMMONIUM IN HIGH K
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CTpyKTypHble 6a3bl AaHHbIX

POTASSIUM CHANNEL KCSA IN COMPLEX WITH TETRABUTYLAMMONIUM IN HIGH K
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Pa3Hoobpa3ne 6enKoBbIX CTPYKTYP

Nlnsoumm Kapbokcunentnaasa

dOTOpPeaKLUMOHHbIN LEHTP CTpyKTypa opraHenbl vault U3 neyeHn Kpbichbl



CTpyKTypHble 6a3bl AaHHbIX

NDB (c 1992 no H.B.) — cbop u pacnpoctpaHeHne WHPOPMALUN O CTPYKType
HYKIEMHOBbIX KNCNOT. DOpMaT XpaHEHUA AaHHbIX naeHTndyeH PDB.

NUCLEIC ACID A Portal for Three-dimensional Structural Information about Nucleic Acids
DATABASE As of 21-Nov-2018 number of released structures: 9913

Enter an NDB ID or PDB ID
Search for released structures

‘ Search DNA H Search RNA H Advanced Search

Welcome to the NDB

The NDB contains information about experimentally-determined nucleic acids and complex assemblies.
Use the NDB to perform searches based on annotations relating to sequence, structure and function, and to download, analyze,
and learn about nucleic acids.

Search Structures Featured Tools

Search DNA RNA 3D Motif Atlas, a representative

Search DNA and its complexes collection of RNA 3D internal and
hairpin loop motifs

Search RNA P P

Search for RNA structures in the NDB
archive or in the Non-Redundant list

Non-redundant Lists of RNA-containing
3D structures

P
RMNA Base Triple Atlas, a collection of /\%T

motifs consisting of two RMA basepairs '

Advancad Search o
Search for structures based on .\
structural features, chemical features,
binding modes, citation and
experimental information

WebFR3D, a webserver for symbaolic and
geometric searching of RNA 3D structures

R3D Align, an application for detailed nucleotide to nucleotide
alignments of RNA 3D structures
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CTpyKTypHble 6a3bl AaHHbIX

COMPLEX BETWEEN NUCLEOSOME CORE PARTICLE (H3,H4,H2A,H2B) AND 146 BP LONG DNA FRAGMENT

NDB ID: PD0O001 PDB ID: 1A0I #

Title:

COMPLEX BETWEEN NUCLEQOSOME CORE PARTICLE (H3,H4,H2A,H2B) AND 146 BP LONG DNA
FRAGMENT

Molecular Description:

COMPLEX BETWEEN NUCLEOSOME CORE PARTICLE (H3
Ha

H24

H2B) AND 146 BP LONG DNA FRAGMENT

Structural Keywords:

B DOUBLE HELIX

Nucleic Acid Sequence:

Click to show/hide 1 nucleic acid sequences
Protein Sequence:

Click to show/hide 4 protein sequences
Primary Citation:

Luger, K., Mader, &.W., Richmond, R.K., Sargent, D.F., Richmond, T.J.
Crystal structure of the nucleosome core particle at 2.8 A resolution. &
Nature, 389, pp. 251 - 260, 1997,

Experimental Information:

X-RAY DIFFRACTION
Space Group:

P212121
Cell Constants:

a=106.04 b= 181.78 c = 110.12 (Angstroms)
a=90.0 f=20.0 y=290.0(degrees)
Refinement:

The structure was refined using the X-PLOR program. The R value is 0.0 for 51237 reflections in
the resolution range 25.0 to 2.8 Angstroms with Fobs = 0.0 sigma(Fobs) and with I = 0.0
sigma(I)

Structural Features

Base Pair Hydrogen Bonding Classification
Mucleic Acid Backbone Torsions
Base Pair Morphology Parameters

Base Pair Morphology Step Parameters

Biological Assembly 1

More Images...
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EMBL-EBI i:° 3¢

Datahases | Tools

Home

« Summary
+ Experimental details
« Visualization

+ Map information

+« Downloads

CTPYKTYpHble

6a3bl AaHHbIX

Authors:

Sample:
Aggregation state:

¥ Latest update:

| Research | Training | Industry | About Us | Help | Site Index BN =
EMD-1367 Mirrors Contact us
Title: Three-dimensional structure of a voltage-gated potassium channel

at 2.5 nm resolution.

Olga Sokolova, Ludmila Kolmakova-Partensky and Nikolaus
Grigorieff

Shaker B channel
Single particle (25 angstroms resolution)
2011-05-26

Summary
Status:
Deposition date:
Header release date:
Map release date:

Primary citation:

Sample:
Resolution:
Fitted PDB:

Released

2007-05-24
2007-05-30
2007-05-30

Sokolova O, Kolmakova-Partensky L, Grigorieff N:
Three-dimensional structure of a voltage-gated potassium channel
at 2.5 nm resolution. STRUCTURE (2001) 9, pp. 215-220 [PubMed
11286838)

Shaker B channel
25 A (determined by FSC at 0.5 cut-off)

PDB Authors PubMed Status
Doyle, D.A., Cabral, J.M., Pfuetzner,

1bl3 R.A., Kuo, A, Gulbis, J.M., Cohen, 5.L., 9525859 Released
Chait, B.T., Mackinnon, R.

Kreusch, A., Pfaffinger, P.J., Stevens,

1888 o £ choe, S.

9582078 Released
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HeynopsaoyeHHble 6enku

Intrinsically disordered proteins - «HapywuTenn» Aormol «CTPYKTYpa onpeaenset GyHKLUUIO»
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CTpyKTYpHble ¢pannbl. *pdb

Atom name Chain name Occupancy

Residue number

~

CG A 3 -30.506 25.807 16.125 0.50
ATOM 23 CD AGLN A 3 -29.018 25.546 15.959 0.50 43.01
ATOM 24 OE1AGLN A 3 -28.187 26.374 16.332 0.50 43.76
ATOM 25 NE2AGLN A 3 -28.675 24.391 15.403 0.50 41.73
ATOM 26 N BGLN A 3 -33.005 25.819 17.852 0.50 45.106
ATOM 27 CA BGLN A 3 -32.788 24.834 16.796 0.50 44.25
ATOM 28 C BGLN A 3 -33.529 23.510 17.024 0.50 43.75
cl C1131 -21.017 -3.092 -1.563 1.00
HETATM 4141 C2 F09 C1131 -21.015 -1.597 -1.357 1.00 60.40
AN [
v ’
o ( / . . 2
e X Y Z coordinates 1n A

Q0 =z 2 00



3agaHue NoBOpOTa B MPOCTPAHCTBE

MaTtpuua nosopora:

1 0 0
M:(a) =10 cosa —sina
0 sina cosa
cosax 0 sina
My(a) = 0 1 0
—sinaa 0 cosa
cosax —sina 0
M.(a) = | sina cosa 0

0 0 1

JTioboe BpalleHne B TPEXMEPHOM MPOCTPAHCTBE MOXKET ObiTb NPEeACTaBAEHO KaK
KOMMNO3MLMA NOBOPOTOB BOKPYT TPEX OPTOrOHa/IbHbIX OCEMN.

HepocTtaTku: 1) rpoMo34KOCTb BbIYUC/IEHUIA
2) HeYCTOMYMBOCTb BbIYUC/IEHUN (OWIMOKKN OKpyrneHuns)

24



O.1. NBaHOBCKUM
(1864 — 1920)

Bupyc TabayHo mo3aunku

300 nm




Bupyc TabayHOM mo3anKku

REMARK 350 COORDINATES FOR A COMPLETE MULTIMER REPRESENTING THE KNOWN

REMARK 350 BIOLOGICALLY SIGNIFICANT OLIGOMERIZATION STATE OF THE

REMARK 350 MOLECULE CAN BE GENERATED BY APPLYING BIOMT TRANSFORMATIONS

REMARK 350 GIVEN BELOW. BOTH NON-CRYSTALLOGRAPHIC AND

REMARK 350 CRYSTALLOGRAPHIC OPERATIONS ARE GIVEN.

REMARK 350

REMARK 350 BIOMOLECULE: 1

REMARK 350 APPLY THE FOLLOWING TO CHAINS: A, R

REMARK 350 BIOMT1 1 1.000000 0.000000_.0.000000 0.00000

REMARK 350 BIOMTZ2 1 0.000000 1.000200 -0.000000 0.00000

REMARK 350 BIOMT3 1 0.000000 -0.000000 1.000000 0.00000

REMARK 350 BIOMT1 2 10.923478 -0.383651 0.000000 -0.00000

REMARK 350 BIOMTZ2 2 1 0.383651 0.923478 -0.000000 0.00000

REMARK 350 BIOMT3 2 10.000000 -0.000000 1.000000 -67.58400

REMARK 350 BIOMT1 49 0.926988 0.375092 0.000000 -0.00000

REMARK 350 BIOMTZ2 49 -0.375092 0.926988 -0.000000 0.00000

REMARK 350 BIOMT3 49 0.000000 -0.000000 1.000000 -1.40800
X,) |(BIOMTL, BIOMTL,, BIOMTL,, \(x ) |(BIOMTL,
Y, |=| BIOMT2,, BIOMT2, BIOMT2,, |y, |+| BIOMT2,,
z,) || BIOMT3,, BIOMT3,, BIOMT3,, |z ) | BIOMT3,,



Bupyc TabayHoOM Mo3anKu

(pdb-kog 4udv)



Bupyc TabayHoOM Mo3anKu

28

(pdb-kog 4udv)



3agaHMe NOBOPOTA B NMPOCTPAHCTBE

MpocKon: npeueccus, HyTauusa n cobcTBeHHoe BpalleHune

https://www.youtube.com/watch?v=kgcM7MmBj40

29


https://www.youtube.com/watch?v=kgcM7MmBj40

3agaHue NoBOpOTa B MPOCTPAHCTBE

MNMpeueccua rupockona:

X, Y, Z— UCXOAHble OCU

X, Y, Z — KOHeYyHble ocun

>N

N - "MHKNA y3n08B

30



3agaHue NoBOpOTa B MPOCTPAHCTBE

Yrabl dnepa (1776):

X, Y, Z— NUCXO4Hble OCU X, Y, Z— KOHe4YHble ocH z

-
F

Yron o mexay ocbio X U IMHUEN Y3108 — YTron NnpeLeccum
(mnoBOpOT BOKpPYr ocK 7).

Yron B mexay ocamm z n 22 — yron Hytaumuu
(noBOpOT BOKPYr ocu X = INHUM Y310B).

Yron y mexay ocbto X' U INHUEN Y3/10B — YroN
COOGCTBEHHOrO BpaLLEHUA
(noBopoT BOKpyr ocn z”’'= 7).

Takune NOBOPOTbl HEKOMMYTATUBHbI N KOHEYHOE NON0OXKeEHNE CUCTEMbI 3aBUCUT OT
nopAAaKa, B KOTOPOM COBeEPLLUAOTCA NOBOPOTHI.

HenocTaToK: CIOXHOCTb BbIMMCNEHUIN MPU KOMOUHALMKM BPALLEHUN,
«CKNnaablBaHMeE paMoOK KapaaHoBa nogseca» (=0).

Ucnonbsytotca 8 IM, AMP, II1P. 31



3agaHMe NOBOPOTA B NMPOCTPAHCTBE

KapaaHos nogsec

32



3agaHMe NOBOPOTA B NMPOCTPAHCTBE

KBaTepHuoHbl (1843): cuctema runepKoOMNIEKCHbIX Yncen, obpasyollan BEKTOpPHOe
NPOCTPAHCTBO PAa3MEPHOCTbIO YeTbipe HaZ MNOSIEM BELLECTBEHHbIX YMCE.

g=a+bi+cj+dk

qd=a-bi—-cj—dk
2 2 W2, A2 2
lq|°’=a”+b“+c” +d v« 1 i ; K
— y - k
a_ 9 1 1 t ] |
q = 1q/° i 1 -1 &k —3
j 7 -k -1 1
k £ 7 —1 =1
fiereadbe
. on the Kt
J'\Vfig_i}‘;“ e Yunbam PoysH laMUALTOH

(1805 — 1865)
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3aJaHne NoBOPOTa B MPOCTPAHCTBE
OnucaHune NMNOBOPOTa Yepe3 KBATEPHUOH.

g=w+zxi+yj+zk=w+ (z,y,2) = cos(a/2) + usin(a/2)

i =qvg™t = qvq -pe3ynbTaT NOBOPOTa BEKTOpA V
=vq - = | g |2 BOKPYI BEKTOPA U Ha yron a
-1 QVQT - OH K& B MaTPUYHOM BUAE
T = QVQ =

v adet(Q)

MpenmyLiecTsa: a) MHTYMTUBHO NMOHATHbIA CMbIC/ M OTCYTCTBUE KCKI1AAbIBaHUSA PAMOK»
6) BO3MOKHOCTb MCMO/Ib30BAaHMA BEKTOPHOM anrebpsl
B) IEFrKOCTb BbIMO/IHEHUA UHTEPNOAALNN

qt)=>A-1t)g, +tg,, O<t<1l



CTpYKTYpHbIe BblpaBHMBaHUA

BapuaHTbl 3a8a4u:

1) B3aumHoe  cOOTBETCTBME  aTOMOB
N3BECTHO 3apaHee:

p,<>q,i=1..,N

(pasnuyHble CTPYKTYpbl MAN MOAENn OAHOMN
N TOM e nocnenoBaTebHOCTU UM BIU3KO
FOMOJIOTUYHbIX nocneao0BaTeIbHOCTEN
OZlIMHAKOBOMN A/INHbI);

CoBMelLLeHUe CTPYKTYpP 3putenibHoro pogoncuHa (pdb-koabl 1ul9 n 1f88) 35



CTPYKTYpPHble BblpaBHUBAHUSA

BapunaHTbl 3a434u:

2) CooTBeTCTBME HEM3BECTHO, HO U3BECTEH
nopAaOK cneaoBaHUA:

By <> Uii =L K <N, M,
npuuemk, >k, < i(k) >i(k,), jk)> jk,) &

ab

(cTpyKTYypbl NocnenoBaTeNlbHOCTEN pPa3HOM {
NJINHbI, nvmeroLipe BCTaBKMU B
BblPaBHMBAHUMN NOCNEA0BATE/IbHOCTEN);

CoBMelLleHNe CTPYKTYpP 3puTenbHoro pogoncuHa (pdb-koa 1ul9) u
B2-appeHapruyeckoro peuentopa (pdb-koa 2rhl)



CTPYKTYpPHble BblpaBHUBAHUSA

BapuaHTbl 3a4a4u:

3) Hen3secTHO HN COOTBETCTBUE, HU nopAaA4oK caegoBaHUA.

pi(k) (_)qj(k),l :1,--., K< N, M

(papmakodopbi)
[anonepugon

FWN (6nokaTop AOGaMUHOBBIX
O %CI peL,enTopos)

HO

Bepanamun
OCH, (bnokaTop NOTEHLUWAN3ABUCUMBbIX
Ka/NbUMEBbIX KaHa/10B)

OCH,

O6a NposaBAAKT aKTUBHOCTb B
OTHOLIEHWM Ka/IMEeBbIX KaHa/0B



CTPYKTYpPHble BblpaBHUBAHUSA

Mepbl 61130CTU (ONA CTPYKTYP C 3apaHee W3BECTHbIM B3aMMHbIM

coOoTBETCTBUEM aTOMOB)I

-CpegHeKkBaapaTMYHOE OTKNOHeHne atomoBs (CKO)

CKO:\ i

(O6bNHO paccH4nTbiBaeTCA ANA Ca-aTomos, HO B CNy4dae Oo4€eHb 61N3KMX TOMONOTOB

— ANA BCeX TAXKENDbIX aTOMOB)



MeToabl MUHUMM3AUUKN. [PaANEHTHbIN CAYCK

MeToa, HaxoXAeHUs IOKAabHOIO MUHUMYMa PYHKLIMM C NOMOLLbIO ABUMKEHUA BAO/b
rpagueHTa.

MycTb ecTb HeKas PyHKUMA F(X), 4N KOTOPOM Mbl XOTUM HAUTU Takoe 3HAYEHUE X, YTO
GYHKUMA NPUHMMAET MUHMMaAIbHOE 3HaYeHne. OCHOBHaA naea MeToda 3aK/1KYaeTcs
B TOM, 4YTOObl MATM B HanpaBAE€HUW HAUCKOPEMLLEro Crnycka, a 3TO Hanpas/eHue

3a4a€Tcs aHTUrpagmneHTom —VF:

,
’
.
-
-
ka
Fa
-
"
r
-
-
4
-
<
”
s
-

Xn+ 1:Xn-62n

U+ _ =l _ Aﬁifqp{ﬁﬁi)

BennynHa wara moKeT bbITb

- NOCTOSAHHOWM

- ApobHOM

- onpeaenaemou Ha Kaxaom ntepaumnm 3aHOBO

Kn+4

Kz =R n+1708 1

(meToa HancKkopenwero cnyckKa, steepest descent)

&n
39



MeToabl MUHMMU3aUUKN. [pagNeHTHbIN CNYCK

[Mpobnema oBparos

05

(]

F(x,y) = sin (§I - Iyz + 3) cos(2x + 1 — )

' 4
!

40



MeTtoabl MMHUMM3aAUUN. MeToa conpAXKeHHbIX
rpagueHToB

(conjugated gradients)

MeToa, HaXxoXAEeHUA IOKAZIbHOTO MUHUMYMA GYHKLUK, NPU KOTOPOM HanpaBieHUE U
BE/IMYMHA LLIara PacCYMTbIBAOTCA C Y4ETOM rpagMeHTa B TEKYLLEN TOYKe U
MHdopmaLmm o NpeablayLiem Lware.

IV £(z})]I2

St = — V(@) + wS
k= —Vf(zr) + wpSk-1, wi= -
IV f(zi1)]|?

B cnyyae kBagpaTtudHoM GyHKUMK OT N
NnepemMeHHbIX

f(@)=73TAZ+b-F+e

MmeTo/ rapaHTUMpPoOBaHHO CXOAUTCA 3a N
Laros.




CpaBHeHUe CTPYKTYP

Ecnum CTPYKTYpPbl CXOXMU, TO COXPAHAIOTCA NAaTTEPHbI KOHTAKTOB MeX Ay OCTaTKaMu
= aHanM3upya maTpuubl paccTtoaHMin (Ca-Ca), MOXKHO Pacno3HaTb CXOXKUE CTPYKTYpbI

Residue Index

colicin mioglobin

180
160
140—
120

100

Residue Index

80

60

40—

20

20 40 60 80 100 120 140 160 180
Residue Index

Distance (nm) 1.5

Residue Index

Distance (nm) 1.5




CpaBHeHUe CTPYKTYP

BbipaBHUBaHME maTpuL, paccToAaHMM — nporpamma DALI (Distance-matrix ALIngment) (1993)

A B E F H

4 5 6 7 8 9
OcobeHHocTK: cBobOAHAs TonosornmA OBOHaAPYMKEHHbIX CXOACTB B CTPYKTypE, B T.4. WU
«0bpaTHbIX» pparmMeHTOB. 43



CpaBHeHUue CTPYKTYp

ECTb KOHTAKT Mexay cnnpansmm

[em; HET KOHTaKTa MeXay cnnpanamu

Title: 1COL
PDE ID: 1COL

colicin

Title: 1PMB
PDE ID: 1PMB

mioglobin

44




CpaBHeHUe CTPYKTYP

Structural alignment:

1COL
1PMB
1COL
1PMB

1COL
1PMB
1COL
1PMB

1COL
1PMB
1COL
1PMB

1COL
1PMB
1COL
1PMB

RMSD:

SSA
SSA

SSA
SSA

SSA
SSA

SSA
SSA

65

65

119
53
119
53

179
109
179
109

CCCHHHHHHHHHHHHHHHHHHHHHHHCHHHHHHHHHHHHHHHHCCCCCCCCHHHHHHHHH

HHHHCCCCCCCHHHHHHHHHHHHHH--CHHHHHHH-HHH--H-CCCCC-C-C-———————
——————— C-CHHHHHHHHHHHHHHHHHCHHHHHHHHHHHHHHHCHHHHHHHCCCCCCCCH
KITANPAMKINKADRDALVNAWKHV--DAQDMANK-LGN--L-SKAFK-V-A-—-—-—-————
——————— G-LSDGEWQLVLNVWGKVEADVAGHGQEVLIRLFKGHPETLEKFDKFKHLKSE

e ok Kk ek * . Kk

——————— CHHHHHHHHHHHHHHHHHH-CCHH-HHHHHHHHHHHHCCCH-HHHHHHHHHHH
HHHHHHCHHHHHHHHHHHHHHHHHHHCCCCHHHHHHHHHHHHH-HC-CCC-HHH-HHHHH
——————— DVVMKVEKVREKSIEGYET-GNWG-PLMLEVESWVLSGIAS-SVALGIFSATL
DEMKASEDLKKHGNTVLTALGGILKKKGHHEAELTPLAQSHAT-KH-KIP-VKY-LEFIS

* . . * .k * *
HHHHHHH----—--- CCCHHHHHHHHHHHHHHHHHHH--CH-—--—--— HHHHHHHHHCCC
HHHHHHHHHHCCCCC-CHHHHHHHHHHHHHHHHHHHHHHHHHCCCC---—-—-—-——-———
GAYALSL-—-————— GVPAIAVGIAGILLAAVVGALI--DD———--- KFADALNNETIIR
EATIQVLOQSKHPGDF-GADAQGAMSKALELFRNDMAAKYKELGFQG-———=—=—————

* * *x k% * . . .

3.827 Angstrom

45



Search for proteins with a similar structure

Protein Data Bank

in Europe
Bringing Structure to Biology

PDBeFold

Share 9% Feedback
=

Query: pdb entry 1u19
CRYSTAL STRUCTURE OF EOVINE RHODOPSIN AT 2.2 ANGSTROMS RESOLUTION

Examined 1 entry, (1 chain) Displaying Matches 1-2 of 2.
Back to query |Sortby | Q-score v

##  scoring 8 RMSD Nag, Ny %,  Query Target (PDB entry)

] P £ Ch Mres %ese Match %oz M = Title

1 @23 1.4 7.1 2.20 235 11 22 A 351 55 2rhl:A 27 443 (¥ HIGH RESOLUTION CRYSTAL STRUCTURE OF HUMAN B2-ADRENERGIC G

FROTEIN- COUPLED RECEPTOR.
2 8.23 1.3 7.1 2.23 23 9 21 B 351 73 2rhl:A 36 443 |v| HIGH RESOLUTION CRYSTAL STRUCTURE OF HUMAN B2-ADRENERGIC G
FROTEIN- COUPLED RECEPTOR.
Examined 1 entry, (1 chain). Displaying Matches 1-2 of 2.

Back to query |Sortby | Q-score v
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IBONOUMA BENKOBbIX CTPYKTYP

Bapuauunm, BCcTpeyatowmecs B CEMENCTBAX FOMOJIONMYHbIX 6e1KOB C OANHAKOBOM
dYHKUMEN, NOKA3bIBAOT, KaK CTPYKTypa npucnocabnmBaeTcs K U3MEHeHUsM B
nocnefAoBaTeIbHOCTU: CTPYKTYpPa YCTOMYMBA K MyTaLMSM.

- M -
v Y Y

N

r.m
Ead Y

s. deviation of backbone atoms of core

00+
100 'S SO 25 0

Percent identical residues in core

CBob60OAHO MOryT MyTMPOBATb Y4aCTKM Ha MOBEPXHOCTU GesKa, He BAMAOWME Ha
byHKUMIO. B 4acTHOCTM, BHeWHWe NeTAM JIerKo adanTUPYHOTCA K M3MEHEHUIO
KO/INYeCTBa OCTATKOB, B TO BPEMS KaK MyTaLUUN, USMEHAIOLME YNCAO BHYTPEHHUX
OCTaTKOB, NPMBOAAT K USMEHEHUIO B3aUMHOW OPUEHTALMM CNUPANEN N INCTOB, HO
He UX KOHpopMaLUW.



IBontoUMNA BENKOBbLIX CTPYKTYP

Title: IMBN Title: 1GD)
FDE ID: 1MBN PDE ID: 1GD)

MwuornobuH Kawanota (1mbn, 1969) NerremornobuH nonuHa (1gdj, 1995) (MK PAH)
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1GDJ
1MBN
1GDJ
1MBN

1GDJ
1MBN
1GDJ
1MBN

1GDJ
1MBN
1GDJ
1MBN

e e e

54
53
54

105
102
105
102

IBONOUMA BENKOBbIX CTPYKTYP

MMUOTrNOBbUH KawaanoTa un nerremoriobuH nonmMHa

-CccC C cccceccif
GALTESQAALVKSSWEEFNANTPKHTHRFFILVLE TAPAAKDLFSFLKGTSE--
~VLSEGEWQLVLHVWAKVEADVAGHGQDILTRLFKSHPETLEKFDRFKHLKTEA

LKk e L - - L
-CCCC

C -C--CCC-- cccccli
~VPQNNPELQAHAGKVFKLVYEAATQLEVTGVVVTDATLKNLGSVHVSK-GVAD
EM-KASEDLKKHGVTVLTALGAI LKK-K--GHH--EAELKPLAQSHATKHKIPT

S - X S

CCCCCC CCCC
AHFPVVKEAILKTIKEVVGAKWSEELNSAWT IAYDELATVIKKEMDDA-A-—
KYLEFISEATTHVLHSRHPGDFGADAQGAMNKALELFREKDIAAKYKELGYQG

L] ***II LI L] L] L] * * L] L] *

NpoeHTnyHocTb 18%*, HO poACcTBO NOATBEPKAAETCA CXOACTBOM CTPYKTYPbI U GYHKUMU
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Knaccuoukaums ctpyktyp 6enkos. SCOP

SCOP (Structural classification of proteins) (Murzin et al., 1994 - 2009) — opraHun3auusa
CTPYKTYP AN OTOOpParKeHUA WX 3BONOLMOHHOIO MPOUCXOXKAEHUA U CTPYKTYPHOrO

cxoacTtea. OCHOBHble YPOBHWN OPraHN3auunn.

- Knaccbi: o, B, a+B, a/B n pasHoobpasHble «Manble 6enku», 3a4acTyo umetrolme
Ccnabyro BTOPUYHYIO CTPYKTYPY.

- ®donpbl — HagcemencTsa, MMetowme obLuyto Tonoaorno yKNaaku (oamHakoBble
3N1E€MEHTbl BTOPUYHOM CTPYKTYPbl C OAMHAKOBbLIM YepeaoBaHUEM M OAMHAKOBbIM
PacnonoXeHnem, No KpamHen mepe B «Afpe»), HaAnyme 3BOJIIOLMOHHOrO npeaka
Ma/NI0BEPOATHO;

- HapcemeitictBa — BeEpPOATHO 3BONKOUMOHHO 6OaM3KMe Oenknm C  HU3KOM
MOEHTUYHOCTBIO, HO (QYHKUMU WU CTPYKTYPbl KOTOPbIX MO3BONAKT NPeAno/ioKUTb
Hannuyme obulero npeaka (Hanpumep, akTnH, ATd-a3Hbit someH HSP 1 rekcakunHasbl);

- CemeMncTBa — O0YEBUAHO 3BOJIIOUMOHHO OnM3KMe 6enkKn ¢ UAEHTUYHOCTbIO

OCTaTKOB, Kak npasunio, He meHee 30% (rnobuHbl — 15%);
50



Knaccudukauyma ctpyktyp 6enkos. SCOP

* Root: scop

e (Class: Membrane and cell surface proteins and peptides
Does not include proteins in the immune system =

* Fold: Family A G protein-coupled receptor-like | (
core: up-and-down bundle of seven transmembrane e o |
helices tilted 20 degrees with respect to the plane of the S
membrane S

e Superfamily: Family A G protein-coupled receptor-like

* Family: Rhodopsin-like
Individual TM segments have a number of kinks and
distortions

http://scop2.mrc-Imb.cam.ac.uk/ - yto-To cTpaHHoe ®



http://scop.mrc-lmb.cam.ac.uk/scop/data/scop.b.html
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Knaccudukauyma ctpyktyp 6enkos. CATH

CATH (Orengo et al, 1997) - nonyaBTOMaTMyecKada uMepapxmyeckan
KnaccudpuKkauma 6enkoBbix 4oMmeHoB. OCHOBHblE YPOBHW OPraHn3aumm:

Class — 3KBMBANEHTHO YPOBHIO «Kiacc» B SCOP
Architecture — akBMBaneHTHO ypoBHto «dona» B SCOP

Topology — HeYyeTKUM ypoBeHb, 0b6bEeANHAIOWNN
donabl ¢ XapaKTePHbIMM 0CODBEHHOCTAMMU

Homologous superfamily — 3KBWMBaneHTHO YpPOBHIO
«HaacemencTso» B SCOP

CATH Superfamily 1.20.1070.10

Rhopdopsin 7-helix transmembrane proteins

XOpOLLO 3aMeTHO «AaApOo»

http://www.cathdb.info 52



http://www.cathdb.info/

CTpYKTYypHaA reHOMMUKaA

Llenb: nonyyeHne MaKCMMaANbHOMO KOAMYecTBa PasHOOOpPasHbIX TUMOB YKAAAKM
(ponpos) 6enKoBbIX CTPYKTYP.

MeTtoabl: PCA n cnektpockonua AMP.
Cpoku: 2000 - 2015 PSI
Protein Structure Initiative

MpaBnna otbopa MULLEHEN:

1) HoBM3Ha, T.e. B naeane nocieaoBaTe/IbHOCTb He J0/IKHA MMETb CXOACTBA C
H6enKkamu C yXKe M3BECTHOM CTPYKTYPOW;

2) AKTYanbHOCTb, T.€. Ha/InuMe NepCnekTMBbI MPAKTUYECKOrO MCNO/Ib30BaHUA
NONYYEHHOWM CTPYKTYPbI, @ HE TO/IbKO aKaAeMUYECKUI NHTEPEC;

3) YmobcTBO B paborte, T.e kenatesibHO, YTOObI 6e/KM BblIn PAaCTBOPUMBIMKU, UMENU
NOBbILIEHHOE coAepKaHMe MeTUOHUHA (ana peweHuna ¢asosoin Nnpobaembl B PCA)
nT.m.

- MOUCK «noa poHapem».

PyHKUNM paclundpoBaHHbIX CTPYKTYP, KaK NpaBuIo, HEU3BECTHbI M CTAaHOBSATCA
npeameTom AN OTAeNIbHbIX Uccaes0BaHUM



[lpogonxKeHue cnepyer...



