Metody analyzy protein-proteinovych interakci

- (kvasinkovy) dvou-hybridni systém
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Pri studiu mechanismu
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Figure 2. The two-hybrid principle. The DNA-BD is amino acids 1-147 of the yeast GAL4 protein, which binds to the GAL UAS
upstream of the reporter genes. The AD is amino acids 768-881 of the GAL4 protein and functions as a transcriptional activator.
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MaV203 kmen navic obsahuje URA3 reporter gen — lze tedy selektovat na uracilovou
auxotrofii + reversni systém tj. mutanty disruptujici interakce (na FOA)
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“alanin scan” konzervovanych
AMK ukazal hydrofobni kapsu na
povrchu Nse3

Do niz se vaze hydrofobni
sroubovice Nse4 proteinu

Pomoci in silico (MD) analyzy byl
vytvoren model dimeru Nse3-
Nse4 (docking)



Dvouhybridni systém

* vyuziva umelého spojeni testovanych a Noiintaractioe
proteinu s oddélenymi

- doménami transkripcniho aktivatoru

» transkripcni faktory maji casto H . 4N
modularni strukturu: GAL4-binding site Reporter gane

* doménu pro vazbu na DNA (DBD) a
aktivaéni doménu (AD)

* interakce obou domén vede k
aktivaci transkripce

Paositive interaction

Increased transcription

* (kovalentni propojeni domén neni GAL4-Dinding sie Reparter gens
nutné) cilového genu




Dvouhybridni systém - princip

Cil: otestovani interakce proteinu X s
proteinem Y

doména pro vazbu na DNA (DBD)
transkripcniho faktoru je spojena

fuzi s proteinem X — tvori ,,ndvnadu” (,, bait“)

aktivacni doména (AD) transkripcniho
faktoru je spojena s

proteinem Y — tvofi ,kofist, obét” (,,prey”)

oba fuzované geny se exprimuji v
kvasinkovych burnkach obsahujicich

prislusny reportérsky gen stabilné zaclenény
do genomu

interakce testovanych proteinu se projevi
aktivaci reportérského

genu
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B. Two-hybrid interaction activates gene expression
Bait protein " Library of potential

fused to prey proteins fused
DNA-binding * to the activation
domain domain
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Reversni system (Y2H)

Yeast growth selaections
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-Pri pouziti URA3 reportéru lze pouzit toxickou 5-fluoro-
orotatovou kyselinu (5-FOA) k negativni selekci tj. interakce
povede k zahubé kvasinek, zatimco mutanty neschopné

interakce na FOA plotnach porostou (mutanty nebo syntetické
Iétky) Vidal & Endoh, T in Biotech, 1999



Trojhybridni systém

* Slouzi k identifikaci proteinu, jejichz interakci zprostfedkovava RNA

ENA molecule

DMNA T - E_n:r:'r gene

Recognition
site
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Analyza vazby protein-RNA (Y3H)
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Vazba ligand-receptor (Y3H)

glucocorticoid receptor - FKBP12

Hook Bait Fish
Transactivation domain
Receptor for 4 -
Ligand A Receptor for
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el Me
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Operator
Fruitful Ligand-Protein Tnicractions
-
[ ] Reporter Gene
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Licitra & Liu, PNAS, 1996

(2x protein a 1x nizkomolekularni
ligand)




- Y2H systémy maji vyhodu selekce — preziti kvasinek — je mozné
je vyuzit pro hledani novych partneru

Metody analyzy protein-proteinovych interakci

- FRET, BIFC, ko-lokalizace, ko-exprese



Study of Protein-protein
Interactions In Vivo

e Popular technique is “Two-hybrid” screen (yeast,
mammalian or bacterial)
e Various fluorescent techniques are also in use:
»FRET — fluorescence resonance energy transfer;
reports on distance between 2 fluorophores
» Fluorescent reporters — expressed proteins emit
fluorescence at specific wavelength
»FRAP (FLIP) — fluorescence recovery after
photobleaching (fluorescence loss in
photobleaching); allow movement of reporters to
be monitored
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Bimolecular fluorescence complementation - BiFC
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Propojuje se zpét fold/struktura nikoli 2 domény jako u Y2H
(lokalizace proteint do tkani, bunéénych kompartmentd ...)
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Pekarova et al, Plant J., 2011
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Bimolecular fluorescence complementation - BiFC
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Protein-fragment complementation

Ubiquitin  Dihydrofolate GFP p—Lactamase Firefly Luciferase TEV Chorismate Thymidine
Reductase(DHFR) Protease Mutase Kinase

Shekhat & Ghosh, CO in ChB, 2011 Current Opinian in Chemical Biology
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,Phage display” ;

Display

sequence

TRANSCRIPTION AND TRANSLATION

vystaveni peptidl nebo
proteint na povrchu
bakteriofaga pro otestovani
jeho schopnosti interagovat

s jinymi proteiny i st proten
* Princip:

* plastové proteiny vlaknitého INSERT INT@PHAGE COAT

* bakteriofaga toleruji

* spojeni s cizimi polypeptidy Coat protein IIT

fuzi pripojeny cizi peptid
muze byt vystaven na
povrchu faga

PHAGE PARTICLE

Displayed peptide
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Knihovna ,,Phage display“

en  fragmenty DNA se zacleni do klonovaciho mista
uvnitf genu, ktery koduje jeden z povrchovych
proteinu viaknitého faga M13

eh  fuzovany gen koduje proteinovou chimeéru, ktera
bude v€lenéna do fagoveé hlavy a to takovym
zpusobem, ze cizi protein bude vystaven na povrchu
fagové Castice

e v malém objemu muze byt obrovsky pocet virionU

(1012/ml): Ize takto vystavit mnoho rdznych peptidd d’?ﬁ;&’ﬁﬂ}a’,gfv

M13 bacteriophage

Elute phage
and re-enrich

- pfeneseni knihovny ,phage display“ do zkumavky |
mikrotitracni destiCky potazené ligandem, Wash off
protilatkou, receptorem nebo jinym testovanym non-specific
proteinem: afinitni screening phage
odmyti nenavazaného faga
|ze testovat velmi vysokeé
pocty fagovych Castic a
hledat interagujici klony

Tube coated
with ligand
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