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* Proteinoveé interakce

— interaktom

— domeny a jejich interakce
* Proteinové komplexy

— Architektura

— Funkce

CGO030 - Proteinové komplexy (v jarnim semestru)
Doc. Jan PaleCek



Proteiny zfidka funguji samostatné — zpravidla vytvafri
tzv. komplexy — které plni urcCitou funkci/aktivitu v bunce

Je treba studovat proteiny v jejich kontextu (komplexy)
,,prumerny proteln |nteragu1e ,Prumerné” s desetl




* Proteiny zfidka funguji samostatne — zpravidla vytvari
tzv. komplexy — které plni urCitou funkci/aktivitu v bunce

« Je tfeba studovat proteiny v jejich kontextu (komplexy)

« prumeérny” protein interaguje ,prumérné” s desetsi
proteinovymi partnery (typicky komplex obsahuje deset
podjednotek)

- Proteomické studie S.cerevisiae (analyza
protein-proteinovych interakci, cca 6000
son ey g R genu/proteinu) prokazala cca 800 ruznych
. _{M ~ komplexu v kvasinkové burice

s Wi - proteomicky pristup - v ramci 6. FP bylo

s ONY vytvoreno konsorcium 3D Repertoire

S g i (http://www.3drepertoire.org), které se
' pokousi vyfesit strukturu vdech komplext S.
cerevisiae



http://www.3drepertoire.org/

{2 Inieractions Databases - Windows Internet Explorer.
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Biainformatics

S Links to Protein Interaction Databases

Proteomics

Protein Interaction D& inks Finley Lab Interactions Databases:

Protocols/Reagents

Malzcular Biology links

« Drosophila Interactions Database (DrolID)
« Campylobaster jejuni Interactions Databases

WAYNE STATE
[UNIVERSITY Gene or Protein Interactions Databases in the reseach community:

SCHOOL OF MEDICINE

+ BioGRID- A Database of Genetic and Physical Interactions
« DIP - Database of Interacting Proteins
« IntAct - EMBL-EBI Protein Interaction

Center for Molecular « MINT - A Molecular Interactions Database
Genetics . . . o .
, _'u“u'av_rgeSStﬁtel " « MIPS - Comprehensive Yeast Protein-Protein interactions
niversity Scnool O - - . .
Mediane + Yeast Protein Interactions - Yeast two-hybrid results from Fields' group |

540 E. Canfield

: « BRITE - Biomolecular Relations in Information Transmission and Expression
Detroit, MI 48201

« The PIM Database - by Hybrigenics
. Mouse Protein-Protein interactions
« Human Protein Reference Database
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http://proteome.wayne.edu/PIDBL.html



Proteinoveé sité — interactome
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proteinove komplexy

- signalni drahy (S.cerevisiae) jsou ukotveny
k membranam v blizkosti receptoru
- MAPkinasova kaskada je ukotvena na tzv.

scafold (leSeni) proteinu

- jaderny por (pro import Ci export) je
obrovskym proteinovym komplexem (Gunter

Blobel)

- DNA je v komplexu s proteiny => tvori
chromosom (superkomplex) ...

- pro dobré pochopeni funkce proteinovych
komplexu je tfeba znat jejich slozeni, aktivity
podjednotek, interakce podjednotek ...

- proteiny interaguji prostrednictvim svych

domén (35-150 AMK) ...

pheromone extracellular

_-receptor space
Ay ﬁl \ l
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G proteins

cytoplasm

nucleus
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Protein-proteinove interakce

» stejné typy nekovalentnich vazeb, které umoznuji
proteinovému retézci vytvaret konformaci proteinu, umoznuji
proteinum (jejich fetézcum) interagovat navzajem a vytvaret
vetsi struktury ...

— iontové, vodikove, van der Waals, hydrofobni sily

(kovalentni vazby - disulfidické mustky, extracelularni proteiny)

— hydrofobni zbytky jsou tlaceny dovnitf (nikoli do solventu)

— soucCet hydrofobnich sil je znaény (pfevazuje u véetsSiny interakci)



Coiled-coil struktura

- Sroubovice s tzv. heptadovou repetici (hxxhxxx - hydrofobni)
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Coiled-coil struktura

- Sroubovice s tzv. heptadovou repetici (hxxhxxx - hydrofobni)

(a)
%

attraction

¢ Sousedni AMK stabilizuji
interakce Sroubovic

Interchain
attraction

Interchain
repulsion

Sousedni AMK destabilizuji

1 K
gabe
interakce Sroubovic Chain® - kL&~

Adamson et al.; COinBiotech, 1993




Coiled-coil struktura

- Sroubovice s tzv. heptadovou repetici (hxxhxxx - hydrofobni)
- program COIL: http://www.ch.embnet.org/software/COILS form.html

Coils output for hSMCE

|l J‘F_IFW ﬂr

T
window=28a

1
a z2aa 488 =15 1] saa 18ea 12aa

Intramolekularni — v ramci foldingu Intermolekularni — proteinové interakce


http://www.ch.embnet.org/software/COILS_form.html
http://www.ch.embnet.org/wwwtmp/.COILS.9913.5572.gif

Coiled-coil struktura

- Sroubovice s tzv. heptadovou repetici (hxxhxxx - hydrofobni)
program COIL: http://www.ch.embnet.org/software/COILS form.html
- kratkeé = dimerizace

- dlouhé (>100AMK) = vlaknité struktury (typicky u myosinu ... )

o e

SMC
cca 50nm


http://www.ch.embnet.org/software/COILS_form.html
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Interakce Sroubovic
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Influenza hemagglutinin

Cytolysin vytvari pory v membranach cizich bunék

Mueller & Ban, Cell, 2010; 1QQY, 2WCD



¢ MEShdpShot: Pore-Forming Toxins
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Interakce beta-listu
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//upload.wikimedia.org/wikipedia/commons/f/fe/1RRX_pdb_slab_1.png

PDB — molecule of the month
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http://www.ebi.ac.uk/thornton-srv/databases/cgi-bin/pdbsum/

o to PDB cod
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Cohesin

Asymmetric unit

Jmell &~ Spap

Contents .

—

Description
Header details
Header records
References
FEQCHECK

Protein chains
.m 274 aa "

80 wre:

Biological unit, tetramer

- as defined in PDB file (see also PAQS)

PDB id:
MHame:
Title:
Structure:

Source:

Biclagical unit:
UniProt:

Twiw
Cohesin
Sc smzihd:seel-c complex, atpgs

Struciural maintenance of chromasome 1. Chain a, b, ¢, d. Fragment:

head domain residues 1-214,1024-1225, Symonym: smict, da-bax
protein smel. Enginesred: yes. COther_details: residues 1-214,

esskhpisivprgs linker, 1024-1225. Sister chromatid cohesion protein 1.

Chain: e, f. g, h
Saccharomyces cerevisize. Baker's yeast Organism_taxid: 4932

Ezpressed in: baculovirus, Expression_system_taod: 10489,
Ezpression_system_taxid: 10468

Tetramer (from POE file)
Chain A: P32308 (SMC1_YEAST)
e - -

s Twiw ﬂ'

o

rot & Links | \

PDE-id Twlw

fcuick _links)

BCSB
FDE=

f Surface |}



Schematic diagram of interactions between protein chains. Interacting
chains are joinad by coloured lines, each representing a different type of
interaction, as per the key above. The area of each circle is proportional to
the surface area of the corresponding protein chain. The extent of the
interface region on each chain is represented by a coloured wedge whose
colour corresponds to the colour of the other chain and whose size signifies
the interface surface area. Statistics for all the interfaces are given below.
Click on any interface in the table below for a detailed analysis of that
interface.

Interface statistics

Mo. of No. of Ho. of No. of MNo. of
interface Interface salt disulphide hydrogen  non-bonde:
Chains residues area [hz:l bridges bonds bonds contacts

[ A E 20:20 346:954 - - 7 108
[ 1] 23:17  1032:1088 1 - 4 17

Hi 2:2 202:1380 - - . 4
8 3:3 209:188 - - - B
Y CJH M 3:4 205:184 - - - 5
LY D ] 2:3 206:136 - - - 5
(BEF) 23:17  1034:1088 1 - 3 120
LEHE 24:18 1037:1087 1 - 4 115
L D ] 24:16  1025:1076 - - 3 115
(EYG) 5:7 460:457 1 - 3 EN)
[CE(D 19:19 964:981 - - & 108
@@ 2:2 5664 - - - 3
Gul 1:1 50-51 - - - 1

Mote. Indented interfaces in the table are equivalent to the last prior non-
indented interface. Equivalent chains are listed below.



Key:

7 £z mm
Bf cBt
o= _ﬂ_mm
Z 400
[
o
<
B =
T 5
= e
® = :
2 2 @ £
3 -
a |
£ -
ak
g = :
- — L= g
| = m ﬂ.m
= = i}
L =] - —
o
R
£
i 1]
)
O
| =
(a8

Chain A Chain E

Phe548
Ala547

Thr1217
Leul218
Asn1192 o
Gly1203
Ile32
Leu532
Arg522
Ser525
Tyr1203 -
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- vysoce hydrofobni Sroubovice (uvnitf proteinu)

- predikce transmembranové Sroubovice
Hudson, Bednarova et al.: PLoS One, 2011



- vysoce hydrofobni Sroubovice (uvnitf proteinu) Hudson, Bednarova et al.: PLoS One, 2011
- vytvafi hydrofobni vazebné misto na které se vaze (neméné) hydrofobni Sroubovice



Guerineau et al.: PLoS One, 2012



Interakce v komplexu vzajemne
stabilizuji binarni interakce

Sergeant et al.: MCB, 2005
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Protein-proteinové interakce

» Casti proteini/domény interaguiji s
doménami partneru

— domeny maji urcitou strukturu, ktera do znacneé miry
determinuje tvar jejiho povrchu

— charakter (hydrofobicitu, polaritu, naboj) povrchu urcuji
postrani retézce aminokyselin smérujicich do solventu

— Interakce muze ovlivnit konformaci puvodniho proteinu
nebo muze urcit konformaci nezformovaného proteinu

— protein musi mit tvar i charakter komplementarni s

interak&nim partnerem -m,

pola rni

+ .



