Studium interakci protein-protein

* Dvouhybridni systém

* Ko-imunoprecipitace

* Knihovna ,,Phage display’
 ,Pull-down assay“

- ,Far-western blotting”

* Proteinova ,microarray”

(
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Interaktom

* soubor vsech meziproteinovych interakci v dane
bunce nebo organismu

eInteractions between molecules are central to how cells
detect and respond to signals and affect:

»Gene expression (transcription & translation)
»DNA replication, repair and recombination

>Signalling Dvouhybridni systém
»And many other processes.... . . .
e|nteractions are (mainly) mediated by many weak chemical * Ko-lmunopreC|p|tace

bonds (van der Waals forces, hydrogen bonds, hydrophobic . . .
interactions) Knihovna ,,Phage display

. . _ . "
OA.ccumuIaTUon of many bonds influences affinity and specificity . PU”-d owhn assay
of interactions

o

- ,Far-western blotting®
* Proteinova ,microarray”



TEST Metody analyzy proteinovych komplexu

- Gelova filtrace, ultracentrifugace

- TAP-tag (a jiné tagy) purifikace a MS analyza

Metody analyzy protein-proteinovych interakci

- ko-imunoprecipitace, pull-down, ko-purifikace ...
- (kvasinkovy) dvou-hybridni systém

- BiFC, FRET, ko-lokalizace, ko-exprese

- Flourescencni anisotropie, SPR, ITC ...

- ko-krystalizace, cryoEM ...

- databaze (interactom a komplexy ...)

- genetické metody (synteticka letalita, suprese)

Literatura: Protein-protein interactions, Golemis & Adams, CSHL Press, 2005
doc. J. PalecCek: Bi9040 Biologie kvasinek
Dr. C. Hofr: Bi7230 Pokrocilé biofyzikalni metody v experimentalni biologii



Metody analyzy proteinovych komplexu

- Gelova filtrace (size exclusion chromatqgraphy) & 0§ N
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Metody analyzy proteinovych komplexu

ultracentrifugace
! '
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Metody analyzy proteinovych komplexu

ultracentrifugace
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- ko-imunoprecipitaci lze
vyuzit i pro analyzu protein-
proteinovych interakci —
uméle vnesené konstrukty
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Pro stabilni komplexy — nelze pouzit pro charakterizaci
struktury/architektury komplext a pro analyzu
slabych/prechodnych interakci

Metody analyzy protein-proteinovych interakci

- ko-imunoprecipitace, pull-down, ko-purifikace ...



Ko-purifikace

Silné interakce/komplexy — proteiny lze ko-exprimovat (muze pomoci
s jejich rozpustnosti) a nasledné ko-purifikovat
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Ko-purifikace

Silné interakce/komplexy — proteiny lze ko-exprimovat (muize pomoci

s jejich rozpustnosti) a nasledné ko-purifikovat
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- Ko-imunoprecipitace

Hledani neznamych proteinu
asociujicich se studovanym
proteinem
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Promoter ——p. MCS

Tag sequence

,Protein tagging” p v
Plasmid \\

Restriction
( Con‘l‘aining endonuclease
»tag” = visacka \ Tag sequence e with
»Protein tagging” znamena oznaceni proteinu \ Anﬂbioﬂ:sewr
pripojenim zretelné sGsintanig l

Znaéky ORI 96”6

obvykle se provadi geneticky — sekvence DNA je
opatrena

segmentem kodujicim ,tag” Express
sekvence musi byt klonovana ve vhodném vektoru a protein Recombinant

pfenesena do plesmig

vhodné hostitelske bunky, ktera bude syntetizovat
oznaceny

protein

znacku lze vyuzit napr. pro ucinnou purifikaci proteinu
nebo

imunoprecipitacni experimenty
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Ovéreni interakci mezi dvéma proteiny

ISOLATE CYTOPFLASMIC FRACTION
y X ¥ ey DIVIDE INTO 2 HALVES
Gene for protein X Gene for protein Y

_ f ISOLATE PROTEING ISOLATE PROTEINS
FLAG [ THAT BIND THAT BIND
’I‘“__,; i Ty .'I.:'N'_!'l-[-'l,.-‘-.{ H Ty ANTI-HISG
: ._ ANTIBOLY ANTIBODY
il N A 4
. 'f
- =

I RUN EACH SAMPLE ON SDS-PAGE
2, TRANSFER TO NITROCELLULOSE
3, CUT TWO LANES APART

AND DO WESTERN BLOT

WITH OFPOSITE ANTIBODY

CO-TRANSFECT INTO SAME CELL LINE ==-c

kel == Ailel
aniki by aniibsoly
—u Lis ([§]
HIS FlLAG
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- Funkci znacky mohou mit nejen kratke

peptidy i celé proteiny

Protein A — afinita k protilatkam

* »FLAG tag” Glutathion S transferaza (GST) — afinita k
 Kratky peptid (AspTyrLysAspAspAspAsplys), ktery  tripeptidu glutathionu
+ je rozeznavan specifickou protilatkou, ktera je Protein vazouci maltézu (MBP) — afinita k maltéze a

polymeru maltozy (amyldze)

* komercné dostupna (Immunex Corp) Green fluorescent protein (GFP) - autofluorescence

* Tato protilatka mUze byt imobilizovana na koloné
 pro chromatografickou purifikaci prislusného

* proteinu.

- ,Strep tag”

* Peptid o velikosti 10 aminokyselin, ktery napodobuje
* trojrozmérnou strukturu biotinu

* Ma afinitu k avidinu nebo streptavidinu
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Pull-down (ko-imunoprecipitace)
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Podobné jako pri ELISA

Charakterizace interakci — peptidove n ;v isou potaené streptavidinem

string

surface

helix 2 helix 1
(A} SURFACE-STRING (B) HELIX-HELIX (C) SURFACE-SL
Epitope

3 W) [ (R 5) (D) I W [B) [0 V) ) () [ ) [ R D ) (W)
Length of protein segment: Length of epitope:
24 residues B residues
BN FICs (LW

KELLWEDWV
W E (1 8 R

Example 1

Length: 8 mer )V e ) O ) [ A
A SREBRHEY
Mo. Peptides: 5 :

Lze mapovat epitop pro protilatky (vazbu)
Peptidy jsou na N-konci biotinylované

peptidy se pres biotin ukotvi

Peroxidase (HRP)
(Substrate labelled anti-species

antibody

o

Readout as
luminescence
or colour

Antibody
recognising
peptide

Immobilized
biotinylated —»
peptide

<«— Streptavidin

— o

Figure 1: An ELISA using biotinylated
peptides and coated plates



Podobné jako pfri ELISA
jamky jsou potazené streptavidinem
peptidy se pres biotin ukotvi

Charakterizace interakci — peptidové n

string

Peroxidase (HRP)
 Substrats} labelled anti-species
antibody

helix 2 helix 1

‘A] .;:-_-: AT -.-'..-. -.-.'.-'.'.-'-;..-:-'- '-'-;

(C) SUR

Readout as
luminescence
or colour

Antibody
recognising
peptide

Immobilized
biotinylated —»
peptide

Figure 1: An ELISA using biotinylated
peptides and coated plates
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Charakterizace interakci —

string »

surface
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