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TpeTn4yHaga cTpyKTypa.
[1pOCTPaHCTBO YK/I1aa0K

Anekcanap 31006uMH



f'mppodobHOoe aapo




CeTb BOAOPOAHBIX CBSI3€U BHYTPM 6enka




ConssHble MOCTUKM




AvicynbdugHble CBA3U




Knaccnpmkaumsa TpeTUUHbIX CTPYKTYP




YKnagka rnobynsapHoro 6enka




CTpyKTypHasa Knaccnpukauyma: ykiagka

ABCTPaKTHbIN TEPMIH, MOAPA3YMeBarOLLMIA KOMMO3ULMIO 11 CNOCO6
B3aVIMOPACNOJIOXEHWS 3/IEeMEHTOB BTOPVYHOW CTPYKTYPbI BHYTPU AOMeHa.
Fold

1.
2.

N o U AW

Mbl 3HaemM MHOro yknazok. N uto?

[loueMy pasHble 6enKky CBepHYTbI MO-pa3HOMY?
3a4yeM TakoW-TO 6e/10K CBEPHYT VIMEHHO Tak?

3a4yeM Hy>Ha 60/bLUad YacTb 6eska (KpoMe akTUBHOIO LLeHTpa)?
[loueMy OAHW YKNAAKW pacrpoCcTpaHeHbl 6obLue Apyrnx?
Kak cBf3aHa ykiajKka C npoLeccom cBopaymBaHug (GoNgMHrom)?

Kak BO3HMKAOT 11 USMEHAITCSA YKIaAKW B XOA€e 3BOJIIOLNN?

nT.A.




CTPYKTYpHbIe Klaccnoumkaumm

e SCOP - nonyaBTOoMaTMyeckas nepapxmyeckasa kaaccupmkauns, He
obHoBngaeTca ¢ 2009.

e SCOP2 -3ameHa SCOP, under construction
e SCOPe - SCOP extended (oxuBLimnm SCOP)

e ECOD - He3aBucumo oxumsemin SCOP

e CATH - monyaBTOMaTnyeckas nepapxmyeckas knaccmorikaums,
ObHOB/IAETCA.




CATH: ypoBHM Knaccnpumkaumm

Class - structures are classified according to their secondary structure
composition (mostly alpha, mostly beta, mixed alpha/beta or few secondary
structures).

Architecture - structures are classified according to their overall shape as
determined by the orientations of the secondary structures in 3D space but
ignores the connectivity between them. ~ Fold

Topology (fold family) - structures are grouped into fold groups at this level
depending on both the overall shape and connectivity of the secondary
structures.

Homologous superfamily - this level groups together protein domains which
are thought to share a common ancestor and can therefore be described as
homologous.



Tornonormsa



Tononorus ApPXUTEKTYpPa

[laHHasa Tononorua: 1-2-3-4-5
OAHaKo Mbl BNOJSIHE MOXEM MpeACcTaBUTb cebe cnyyal, korga oHa byaet
1-4-3-2-5




Knaccnpmukauyms yknaaok no apxmreKrype




Pa3sHoo6pa3sue ponaos:
npemMmyLlecTBeHHO

B-cBepTOK B-60uka
B-roll B-barrel




Pa3sHoo6pa3sue ponaos:
npenmyLiecTBeHHO 3

B-ceHaBMY TpoviHoW 3-ceHaBWY
B-sandwich 3-layer sandwich




Pa3sHoo6pa3sue ponaos:
npemMmyLlecTBeHHO

B-npn3ma
B-prism




Pa3sHoo6pa3sue ponaos:
npemMmyLlecTBeHHO

4-nponennep 5-nponennep
4-propeller 5-propeller




Pa3sHoo6pa3sue ponaos:
npemMmyLlecTBeHHO

6-nponennep 7-nponennep
6-propeller 7-propeller




Pa3sHoo6pa3sue ponaos:
npemMmyLlecTBeHHO

8-nponennep
8-propeller




A-apXMTEKTYPbI: A-NYYKWN




A-apPXUTEKTYPbIl: A-MHOTFOrpaHHUKWN













Tononorus 6enkKkoBou Lenu




Tononorus 6enkKkoBou Lenu

Knucnas npoteasa CepuHoBasa npoTeasa




Tononorus 6enkKkoBou Lenu

236541

CepunHoBasi npoTteasa

126354

Kncnasa nporteasa




nobynapHble 6enkn ¢ HeCTaHJAAPTHOU
yK1aaKoOW




dunépumnnapHbie 6enkun: a-6enkum




dunépunnnapHblie 6enkun: -6enkun




dunépumnnapHbie 6enKN: NONNNPOSINHOBbIE
cnupanv




Memb6paHHble 6enkun: a-6enku




Memb6paHHblIe 6enku: B-6enku




DyHKUMOHASbHbIE OBOMOLMNOHHbIE

AdoMeHblI

CTpYKTYpHble




Mprmepbl MHOroAOMEHHbIX 6e1KOB
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Superfamily Comparison

Top of CATH Hierarchy c:

R 4 G 1 Mainly Alpha 5 Architectures, 405 Folds, 2174 Superfamilies, 90302 Domains
n 3-Layer(aba) Sandwich > G 2 Mainly Beta 21 Architectures, 244 Folds, 1395 Superfamilies, 110260 Domains
3.40 4 G 3 Alpha Beta 14 Architectures, 634 Folds, 2428 Superfamilies, 229776 Domains
4 m 3.10 Roll 60 Folds, 248 Superfamilies, 16507 Domains
g 3.40 4 m 3.15 Super Roll 3 Folds, 7 Superfamilies, 56 Domains
Topologies 126 > E) 3.20 Alpha-Beta Barrel
Superfamilies 577 4 m 3.30 2-Layer Sandwich 224
i : :
Domains 86984 u 3.40 3-Layer(aba) Sandwich

4 3.40.5 Ribosomal Protein L9; domain 1

Example Domain 2hbaA00 [PDB]

4 3.40.10 DNA Methylphosphotriester Repair Domain

3.40.20 Severin

3.40.30 Glutaredoxin

3.40.33 Pathogenesis-related Protein p14a
3.40.35 Fructose Permease

3.40.47 Peroxisomal Thiolase; Chain A, domain 1
3.40.50 Rossmann fold

3.40.80 Lysozyme-like

3.40.91 Restriction Endonuclease

3.40.109 NADH Oxidase

3.40.120 Alpha-D-Glucose-1,6-Bisphosphate; Chain A, domain 3
3.40.140 Cytidine Deaminase; domain 2

3.40.190 D-Maltodextrin-Binding Protein; domain 2
3.40.198 Delta-endotoxin CytB

4 3.40.210 Pvull Endonuclease; Chain A 3 Superfamilies, 35 Domains
4 3.40.220 Leucine Aminopeptidase, subunit E; domain 1 Sy, 484 Domains
4 3.40.225 L-fuculose-1-phosphate Aldolase Suj 110 Domains

oo

3.40.228 Dimethylsulfoxide Reductase; domain 2
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Growth Of Unique Folds (Topologies) Per Year
As Defined By CATH (v4.0.0)

number of folds can be viewed by hovering mouse over the bar
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Pa3Hble 6enkun - 0ANHAKOBbIE YKNAAKW

NakTasa 6akTtepun LLlanepoH Yyenoseka



Pa3Hble 6enkun - 0ANHAKOBbIE YKNAAKW

DFP-a3a kapakaTtuupbl JlekTnH rpmnba




PoNnAnHr - NpoLecc NPUHATUSA YK1aAKN




Kak 6bICTpO cBOpaunBarTca 6enku?

<

b

Jiounpepasa

= oKucnwoumdgepuH + ceet

noundepuH + 02




Napagokc JleBUHTanNA

—

1 AK ~ 10 KoH(popmaLmii 100 AK ~ 10"% koHdopmaumn

1 KOHpOpMaLIMOHHbIN [Tonck ny4den KoHopmMaumnm
nepexog ~ 103 ¢ ~ 10% per




NMyTb pongunHra




NMyTb pongunHra



http://www.youtube.com/watch?v=sD6vyfTtE4U

TpaHcnauma n onauiHr




LLlanepoHbI

GroEL/GroES

Co3zaHune N30nMpoBaHHOM
rmapodobHOM cpeabl ans
NOJIHOrO GONAMNHIA Lieion
MoneKkybl 6enka.




LLlanepoHbI

Hsp70

3amTa
CBEeXEeCMHTEe3NPOBaHHbIX
neTenb 6eska oT arperauunm
/10 OKOHYaHWA ero cMHTe3a.




Apyrune ¢pepmMmeHTbI

[1lponunn-n3omepasa A TuopeaoKcuH




AmMmunnounabl
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OAMNHOYHbIV 6eTa-aMUNOUAHbLIN MenTUA




AmMmunnounabl

2-fold 6eTa-amunongHaa pmnépunna




AmMmunnounabl

3-fold 6eTa-ammnnongHas
dnépunna




Hpep,cxasaHme yKnap,Km 6en|<a
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