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Informachni zdroje

Golemis a Adams: Protein-protein interactions ...
... nejnov @jSi €lanky z €asopis u Cell, Nature, Science, PLoS ...

A MDLECUEAR CLONMING MANLAL

Protein—Protein
Interactions .........

-

l.r.lc a A Golemis and Peter D, Adams ﬂ_!-':'

—

Database protein-proteinovych interakci: http://string-db.org/newstring_cai ...
http://www.ebi.ac.uk/intact/?conversationContext=1 — viz nize




Metody analyzy proteinovych komplexu

- ultracentrifugace, gelova filtrace,

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

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

- cross-linking MS, (cryo) elektronova mikroskopie ...

xa|dwoy yoAnouiaroud aoaxuny
e eInPNNS” adseupad d lupoAn A

Metody analyzy protein-proteinovych interakci

- martix/beads-based: pull-down (in vitro), colP ...
- hybridni: Y2H (kvasinkovy 2-hybridni), BIiFC ...
- proximity-based: FRET, PLA ...

- MS-based: painting, H-exchange ...

- kvantitativni: SPR, ITC ...

- ko-krystalizace, NMR analyza ...

- genetické metody (synteticka letalita, suprese)

- databaze (interactom a komplexy ...)

11[,‘

Literatura: Protein-protein interactions, Golemis & Adams, CSHL Press, 2005



Metody analyzy protein-proteinovych interakci

- matrix/beads-based:
ko-imunoprecipitace
ko-purifikace — gelova filtrace
pull-down
analyza proteinovych domén
analyza interak €énich povrch G
pouziti peptid
- hybridni: Y2H (kvasinkovy 2-hybridni), BIFC ...
- proximity-based: FRET, PLA ...
- MS-based: painting, H-exchange ...
- kvantitativni: SPR, ITC ...
- ko-krystalizace, NMR analyza ...
- genetické metody (synteticka letalita, suprese)

- databaze (interactom a komplexy ...)

xa|dwoy yoAnouiaroud aaxuny
e eInPNNS” adseupad d lupoAn A

Literatura: Protein-protein interactions, Golemis & Adams, CSHL Press, 2005
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Metody analyzy protein-proteinovych interakci

- TAP-tag (,Tandem-affinity purification®, jiné tagy a protilatky)

- ko-imunoprecipitaci
|ze vyuzit i pro analyzu
protein-proteinovych
interakci — uméle
vhesené konstrukty
(napf. transfekce
plasmidd do bunék)
riziko nep Fimych

cell extract

Protein T&
Tagy (a protilatky): ¥
Myc, FLAG, V5,
S-tag, GFP,
GST, Streptactin
(biotin-streptavidin),

Protein A-protilatka

First a ffinity purification

interakci

MBP .. _ T
inge FLAG S-tag 5
SMCE” "\ SMC5 giagMAGE - G1¥ A1 At - Al S

‘ FLAG-NSE4b + + - - - + @

: U B1 U B U BI U B | UBI UB =
arm FLAG | w— e |-_ L E
\I (0))
S-{ag - R —— —— .-‘ @)

g — —

NSE! |mes evesos |eses e e e ~

|_\

|_\

1 2 3 4 5 6 T 8 9 1011 12 13 14 15 16 17 18



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

N2 o o
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§ 1. His-tag purification 2. St t ificati
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Nse4 protein se samostatné exprimuje malo a je malo rozpustny
Exprese ze stejného plasmidu (RNA, proteiny na stejné hlading,
na stejném misté — ko-translace na polyribosomech)




Ko -purifikace

3. Gelova filtrace
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Van Crabben et al, JCI, 2016



Pull-down (variace)
Podobny princip jako pfi ko-purifikaci

Silné interakce - oba proteiny

V TNT (nM-pM)

B.

in vitro TNT (transcription 25 GST Fusion e
and translation) systém iy Myce + i
methionin S35 (2 partnefi) [ o . U B
vyhody: e B —

- neni tfeba proteiny purifikovat
- neni tfeba protilatky k detekci
- neni toxicky efekt pro bunky
- lepe rozpustné ...
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Particle

ix and Allow
.. o Action to Ocour

N
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©
Wash and Elute Complex

|
10

Gel Electrophoresis Followed
by Western Blotting

hinge
SMC6

arm |

Palecek et al, JBC, 2006

1
© = oI
* (UM) bait v prebytku

i ‘2 9

Slabé interakce

(bakt. exprese) a

prey v TNT
Sr__ncﬁ

E‘-ST+C§7
| U B
CON

4 5
PAGE => Western (anti-GST)

Smcﬂ
Nsed
GSTg +éb

| U B




MAGE-B18 Binds
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Charakterizace

— detailni mapovani

MS spektrum celého proteinu
(normalni pokryti sekvence)

Abs. Int. * 1000 ~
Z
1540.708 - Ve
4.0+ .
Interakci
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107 640427 1 4
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surface
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MS spektrum precipitatu

(obohacena interakeni Cast)
P. Reichman (Diplomova prace)



Podobné jako pfi ELISA
PeptldOVG mavaanl jamky jsou potazené streptavidinem

peptidy se pres biotin ukotvi

Peroxidase (HRP)
ETTED labelled anti-species
anhbody

(A) SURFACE-STRING (B) HELIX-HELIX (C) SURFACE-SL
Epitope
Gl NI[FI[K)(5][L ['-] wE [ [vcls]A Fj (EA N [a)ly] Bl
luminescence
Length of protein segment: Length of epitope: or colour
24 residues 8 residues g
GNFEKE LW Immobilized A“t'bOdY
(K) (8) (L) [0 W0 () (1) (¥ biotinylated —» recogmsmg
. peptide peptide

'I =1
Example 1 L [E]][viici (8] (A

Length: 8 mer [V (] (=] (a] fa) (=) (&) ‘b ’m
N T

Mo, Peplides: 5
-« Streptavidin

Lze r.nap.ovat epitop pro. pl:Ot.IIatky (Va,Zbu) Figure 1: An ELISA using biotinylated
Peptidy jsou na N-konci biotinylované peptides and coated plates



: : , Podobné jako pfi ELISA
Charaktenzace |nterak0| —  PE€ jamky jsou potazené streptavidinem

string peptidy se pres biotin ukotvi

Peroxidase (HRP)
| Substiziol labelled anti-species

antibody ‘j

HRP

helix 2 helix 1

Readout as
luminescence
or colour

Immobilized
biotinylated —»

peptide

Figure 1: An ELISA using biotinylated
peptides and coated plates



Peptidové mapovani
Table 3. S. pombe Nse4 synthetic peptides list
Nse4 peptidy

string

surface

peptide sequence
peptide #1 [DAPTEATLDALLLTKTVDLASIKAR
[peptide &2 |--crr-- FATLDALLLTKTVDLASIKARQLHI
e I DALLLTKTVDLASIKARQLHIGRPK
7 SS—— LTKTVDLASIKARQLHIGRPKFNIE
) — VDLASIKARQLHIGRPKFNIELFTK
(A) SURFACE-STRING N s L L s G I
L —— Y. RQLHIGRPKFNIELFTKNIKQFLNY |
: :
S Sy R RO ceneeremeee- KENIELFTKNIKQFLNYPTSHSNVT
A. s e - ELFTKNIKQFLNYPTSHSNVTRIQE
16 - . KNIKQFLNYPTSHSNVTRIQEIDTA
He——————— . QFLNYPTSHSNVTRIQEIDTAWSRL
12 T - R
: T £ 1/ Nse3MAGE-binding domain
| peptide #7
-
9 10171121314 15 16 17 18 19 A "W e . B o R LS e e
B, #a09%4 . SIKARQLHIGRPKFNIELFTKNIKQ
#7 87498 - —— FNIELF TKNIKQ 8
#3 2a78-102 IGRPKFNIELFTKNIKQFLNYFTSH

Analyza Nse3-Nse4 interakce
Délka: 25 AMK
Posuv: 5 AMK

Knihovna: 18 peptidu Guerineau et al, PLoS One, 2012




Relative Absorbance %

Charakterizace interakci —

~alanin scan

EID2 peptidy (paralog Nse4)

WT peptide
peptide #1

Délka: 25 AMK
Posuv: mutace po 1 AMK
Knihovna: 20 peptidu

peptide #2
peptide #3
peptide #4
peptide #5
peptide #6
peptide #7

peptide #38
peptide #9
peptide #10
peptide #11

peptide #12

peptide #13
peptide #14

g é( 5 s ﬁ‘(pep*‘lde #16

-
N T NN oy Peptide #17
S -

R198A »
N199A «
P20CA -
H201A «

Fgm a

peptide #18

WT peptide
CL

mutant
peptl peptide #19

QRNPHRVDLDILTFTIALTAS
ARNPHRVDLDILTFTIALTAS
QANPHRVDLDILTFTIALTAS
QRAPHRVDLDILTFTIALTAS
QRNAHRVDLDILTFTIALTAS
QRNPARVDLDILTFTIALTAS
QRNPHAVDLDILTFTIALTAS
QRNPHRADLDILTFTIALTAS
QRNPHRVALDILTFTIALTAS
QRNPHRVDADILTFTIALTAS
ORNPHRVDLAILTFTIALTAS
ORNPHRVDLDALTFTIALTAS
QRNPHRVDLDIATFTIALTAS
QRNPHRVDLDILAFTIALTAS
QRNPHRVDLDILTATIALTAS
QRNPHRVDLDILTFAIALTAS
QRNPHRVDLDILTFTAALTAS
QRNPHRVDLDILTFTIAATAS
QRNPHRVDLDILTFTIALAAS
QORNPHRVDLDILTFTIALTAA




helix 2 -

(A) SURFACE-STRING

Interakce NSE3-NSE4 (obecné MAGE-EID)
detailné zmapovany pomoci pull-down,
peptidu, mutageneze ...

hydrofobni Sroubovice Nse4 proteinu sedi v
kapse Nse3 proteinu ...

Relative Absorbance %

-QJ 1 2 3 4 6§ 6 7 @& 8 10 11 12 13 4 15 16 17 ¥@ 19 ®

DAL adC LT LT g <L < <3

§2332302382 888053050

QOKZ&IE>DSO§SPEHEEHWS _

E mutant peptides z Guerineau et al, PLoS One, 2012



Metody analyzy protein-proteinovych interakci

- beads-based: pull-down (in vitro), colP ...
- hybridni:
- transkrip €ni 2-hybridni systém - domény
reverzni systém — analyza PPI
- vice-hybridni systemy
inhibice PPI
- membranovy system - pathway
- komplementa ¢€ni systémy - fold
BiFC, DHFR

- ko-krystalizace, NMR analyza ...
- genetické metody (synteticka letalita, suprese)
- databaze (interactom a komplexy ...)

Literatura: Protein-protein interactions, Golemis & Adams, CSHL Press, 2005



Galactose

v

Galactose =——— Gall-P =—— Glui-P =—= -:— Glucose-6-F

RMA pol Il holoenzyme
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doc. J. PaleCek: Biologie kvasinek (C9045)

Galactose-inducing conditions .
. Gal80 Gal3

Dvou -hybridni
systemy
(kvasinkové)

Pri studiu mechanismu
transkripce v kvasinkach
S. cerevisiae byl vyvinut
tzv. Y2H

Na spinani/regulaci

metabolismu galaktosy

se podili transkripcni

faktor Gal4p — vaze

specifické sekvence v

UAS genu (Gal enzymu)

a aktivuje jejich

tranSkripCi Uetz and Finley, 2005
Traven et al.: EMBO Report, 2006



65 94

768 881

GALA4 H:—Q:H

DNA
BINDING

(a)

7l s DIMERIZATION
(DNA-INDEPENDENT)

TRANSCRIPTIONAL
ACTIVATION

———

Promoter

Reporter gene

Transkripéni
DNA locs komple

- DNA-vazebna doména (DB) bez
aktivacni domény (AD)

neni schopna aktivace transkripce

Je mozné propojit domeny

linkerem a transkripci reaktivovat

jakymkoli

transkripce
[ uas oo ez ]
tranMofce

lacZ

transkripce

-

E o A

Luban & Goff, CO Biotech, 1995




plasmid

plasmid wray | (LEU2) Transformace plasmid( do kvasinek
TRP1 protein o
( ) DNA-BD transcri I]tlul'l
_‘ GAL UAS minimal promoter Reporter gene
Galactose-inducing conditions - o Gal3
/”/// OJ”O
/// 0/6@
Proteolysis /,’ /1/0)
AH109 MATa, tp1-901, leu2-3, 112, ura3-62, his3-200,  \ %,

i v galdA, galBOA|LYS2 - - GAL 1yus-GAL 17474-HIS3, = . =
Kvasinkovy BN L7 /2 G A \, Galtgg p /
kmen URA3 : : MEL IU-AS'MELi TA TA-’QCZ ‘@' Polll and GTFs '/—‘—>

UASgaL TATA
avivas | cunna [ |
- Testuje se
GAL2 UAS GAL2 TATA ADE? schopnost rustu

kvasinek na médiu

weuss | weumara [N Doz histidinu (nebo

adeninu — Cervena/bila)

MEL1 UAS MEL1 TATA MEL1 - Ize pouziti pro
hledani proteinovych
MaV203 kmen navic obsahuje URAS3 reporter gen — Ize interakcénich partneru

tedy selektovat na uracilovou auxotrofii + reversni system  (screen knihovny)
tj. mutanty disruptujici interakce (na FOA)



Reportérove geny

Reporter genes

E. coli lacZ*
S. cerevisiae MELI

E. coli gusA
Aspergillus oryzae lacA3

S. cerevisiae HIS3*

S. cerevisiae LEU2*

S. cerevisiae URA3

S. cerevisiae ADE2*

S. cerevisiae LYS2
Aequorea victoria GFPuv
EGFP

Yeast EGFP

Aureobasidium pullulans
AURI-C

B-Galactosidase chromogenic reporter (178)

Secretory a-galactosidase chromogenic
reporter (5)

B-Glucuronidase chromogenic reporter (580)

Engineered secretory B-galactosidase
chromogenic reporter (318)

Prototrophic reporter for histidine
biosynthesis (673)

Prototrophic reporter for leucine biosynthesis
(234)

Prototrophic reporter for uracil biosynthesis
(374)

Prototrophic reporter for adenine
biosynthesis (299)

Prototrophic reporter for lysine biosynthesis
(580)

Fluorescent reporter (107)

Fluorescent reporter (613)

Fluorescent reporter for flow cytometry
screens (88)

Aureobasidin A resistance reporter (167)

Stynen et al, Microbiol Mol Biol Rev, 2012

kvantitativni

auxotrofie
(media bez ...)

FACSorting

rezistence
(media s aureob)



- < - kontrolni miska testovaci miska
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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)




Reversni systém (Y2H)

Yeast growth selections

Control Forward Feverse

' o &8 o je vhodngjsi

b pozitivni selekce
Drug —._Interaction disrupted (ScreenOvat na

\. s rostouci
kvasinky)
- & I &&

A —_—
AD
( RNA Pol Il
’ Gal4
DBD
OO W

Gal] UAS TATA URA3/CYH2/GAL1

- pfi pouziti URA3 reportéru Ize 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 latky)

De
m
S

Transcription — Lethality

TIBTECH (1999) p. 374



Interaction

~LELF

l represor

et

_ﬁ—’ 0 Crowth
of Sphit-Hylwid
— R — e

Yeast $rain

Fig |

F‘:f.?-. N ix fuend g b Lewd r:l,"\-hl,.ll.mllne;.l;lnp.n uryl Freofe= }'J._fh..r,' 10 the |r.J!|...L|-|rI:,,\.-.||!.;.\,.:ll',ll-ll
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Disruption
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Fip. 1
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i il Tramsgption of e MR repoerer
e, This il the woar o gore on medis
L‘.J.ll:e,; lbsridins

=TRP
bez represc&L—» + Growth of
— Vetracycline oporator I — SHbd

Yeast $rain
HEIS-LEL-TRP

Split-hybrid systém

VP16 CREB Lac Z
N <0 T
- -
PCR mutagenesis
Mutated library

27,000 yeast transformants screened in
the split-hybrid system with LexA-CBD

v

~5,000 Growth(+)

¥

536 X-gal(+)

193 mutant DNAs were isolated and re-screened
in the split-hybrid and two-hybrid strains

¥

Growth: 152 split-hybrid (+), two-hybrid ()

70 mutants contained single amino acid mutations



a Mat a bunky

8x12 jamek
(96 na misku)
VSechny ORF

Mat a bUﬁky ¢ YLRA24W

Rnala

Kvasinkovy, lidsky ...
JNTERACTOM*
High-throughput — testovany
knihovny 6000x6000 proteinu
(kombinace pomoci parovani
misto transformace) fLnas50 YPRO4SC -
Uetz et al, Nature, 2000




Interakce vyzadujici post-translacni modifikace

Rpm2

H3-GenS{wt)

H3-GenS(F221A)

H4-GenS{wt)

transkripce
> H4-Gen5(F221A)
GAL1 UAS minimalni Reporter gen —
GenS(F221A)
>< _Ade N
Ac ': EeI:n.
00 T G x
GDBD H3  Gen5(wt) HA Gen5 (F221A)

H4

- Nékteré protein-proteinove interakce jsou zavislé na post-translacnich modifikacich
- v buiice jsou pfitomny napf. acetylasy i deacetylasy, ale nemusi dochazet k
acetylaci hybridniho proteinu — feSenim je ,pfipojeni® prislusného enzymu k hybridu
- konstitutivni modifikace a enzym ve stechiometrickém poméru k substratu (nejsou

nutné kofaktory regulujici interakci/modifikaci)
Guo et al, Nat Biotech, 2004



Analyza vazby protein-RNA (Y3H)

D MS2 RNA RNA X
MS2-MS2 ‘ .
Ty Y 3
/ LexA
| DBD

) TSETINY,

LexA Op

TFi hybridni/fazni konstrukty:

1. DB-Gal4 a RNA-vazebny protein (MS2 virovy coat protein)

2. RNA molekula slozena z TAR (HIV trans-activation response element) a MS2
sekvence

3. AD-Gal4 a trans-activation protein Tat (vaze TAR)
Hybrid Hybrid  Hybrid
Protein 1 RANA Protein 2

1 ISR TAR-MS2

TATA lacZ

-

Pl exA MS2 JETASYEVIN AD Tat

YL exA MS2 P TRTSEl AD Tat

4 ST NNEYY TAR-MS2

SenGupta et al, PNAS, 1996

5 TAR-MS2 [GJET




Vazba ligand-receptor (Y3H)

glucocorticoid receptor - FKBP12
Hook Bait Fish

Transactivation domain

Receptor for 4
Ligand A Receptor for
Ligand B
DNA-binding -
domain
Reporter Gene
Operator
Fruitful Ligand-Protein Interactions
Reporter Gene
Operator

Licitra & Liu, PNAS, 1996

dexamethasone  Mec.,
Me.,

4 FK506

Tti fazni (hybridni)
makromolekuly

(2x protein a 1x
nizkomolekularni ligand)




Metody analyzy protein-proteinovych interakci

- beads-based: pull-down (in vitro), colP ...
- hybridni:
- transkrip €ni 2-hybridni systém - domény
reverzni systém — analyza PPI
- vice-hybridni systemy
inhibice PPI
- membranovy system - pathway
- komplementa ¢€ni systémy - fold
BiFC, DHFR

- ko-krystalizace, NMR analyza ...
- genetické metody (synteticka letalita, suprese)
- databaze (interactom a komplexy ...)

Literatura: Protein-protein interactions, Golemis & Adams, CSHL Press, 2005



CytoTrap 2-hybridni system

Kvasinkovy cdc25-2 ts mutant — lidsky hSOS (guanine exchange factor) aktivuje
RAS pokud je ukotven na membranu v jeho blizkosti

- jeden partner je myristylovan (signalni sekvence) a ukotven na membranu a druhy
(interakéni) partner je fuzovan k hSOS — spusti Ras drahu (roste i na vysSi teploté)

Ras signal
transduction

~ pathway
‘ activated

Broder et al, Cur Biol, 1998




Metody analyzy protein-proteinovych interakci

- beads-based: pull-down (in vitro), colP ...
- hybridni:
- transkrip €ni 2-hybridni systém - domény
reverzni systém — analyza PPI
- vice-hybridni systemy
inhibice PPI
- membranovy system - pathway
- komplementa ¢€ni systémy - fold
BiFC, DHFR

- ko-krystalizace, NMR analyza ...
- genetické metody (synteticka letalita, suprese)
- databaze (interactom a komplexy ...)

Literatura: Protein-protein interactions, Golemis & Adams, CSHL Press, 2005



Protein -fragment complementation

Ubiquitin

Dihydrofolate
Reductase(DHFR)

GFP

Shekhat & Ghosh, CO in ChB, 2011

p-Lactamase

Firefly Luciferase

TEV Chorismate Thymidine
Protease Mutase Kinase
Current Opinion in Chemical Biology

Bimolecular fluorescence complementation - BiIFC

N terminal fragment

X protein

C-terminal fragment

Y protein

Complemented FP

X/Y protein complex

Kodama & Hu, Biotechniques, 2012



Bimolecular fluorescence complementation - BIFC

Arrdrd 40ad
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¥EY
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155

i LR —

R aidl
i 1
p YRR —

Propojuje se zpét fold/struktura nikoli 2 domény jako u Y2H
(lokalizace proteinu do tkani, bunéénych kompartmentu ...)

AHP3:YFP-N

+

CKI1:YFP-C

AHP4:YFP-N

-

CRI:YFP-C

3 4

Pekarova et al, Plant J., 2011



Dihydrofolat reduktasa/methotrexat

Individual MATa Mating of
bait strains individual MATa Methotrexate
printed onto bait strains with ~ selection of
MAT« array MAT array diploids _fqr DHFR
Individual MATa activity

MATa, (bait-F[1,2])

Bt & &
iaalm_. - —

= .
e, Tl Baitn e L) '
Unbee — Image Analysis
A +Colony Quantification
*Clustering
Fia
Aktlvn |, D H F R Je No Interaction Interaction
No complementation Oomplementallon

vytvofena propojenim

dvou separovanych casti
enzymu — odbourava proes
kvasinky toxicky

methotrexat (screen)

Tarrasov et al, Science, 2008

| Lze selektovat
1 tj. pouzit pro
screen
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rehled kvasinkovych PPl biotechnolog
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Bruckner et al, IIMS, 2009



Metody analyzy protein-proteinovych interakci

- proximity-based
FRET
PLA

letalita, suprese)
- databaze (interactom a komplexy ...)

Literatura: Protein-protein interactions, Golemis & Adams, CSHL Press, 2005



FRET (Forster/fluorescence resonance energy transfer )

Hybridni!! S
Excitation 1
458nm i‘
| )
\ — S
—_ P |
CFP = 3
L N Energy transfer .g Q
- e 'W80-525nm 2 ?6’
o
Protein é’ E:‘
& \\ }2/\0 Emission “
\\\,;_\, w 525-575nm L S0
| Q|
¢ 04’&. , .
. 0
Acceptor

- fluorescence prvniho (CFP) proteinu o vhodné vinove délce
excituje druhy protein - (pokud je dostatec¢né blizko) - druhy
protein emituje (YFP, fluorescence) zareni detekovane v
mikroskopu



Metody analyzy protein-proteinovych interakci

- MS-based.:
- crosslinking
- protein painting
- H-exchange ...

Prednaska doc. Zdrahala minule ...

letalita, suprese)
- databaze (interactom a komplexy ...)

Literatura: Protein-protein interactions, Golemis & Adams, CSHL Press, 2005
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Protein painting

a
Native complex Native complex
unpainted painted
s Molecular 3
Hot spot paint | } ————>
Polypeptide L
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Luchini et al, Nat Comun, 2014



Protein painting

Native complex Native complex Dlssogtatlon of Denatured:
4 ) painted

unpainted painted reduced/alkyla
complex

O-ring
Hot spot

Molecular
paint

Polypeptide

Luchini et al, Nat Comun, 2014



Table 2. Overview of different validation methods.

Method Type Description
Tagged bait (mostly expressed i E.coli) 1s immobilized on a resin and subsequently
Pull-down assay in vitro “pulls down™ target protein (prey) from lysates (of eukaryotic cells or of E.coli
[89-91] expressing proteins of interest). After washing steps, prey 1s detected by SDS-
PAGE/immunoblot or MS.
Coimmunoprecipitation o Vivg A specific antibody 1s used to precipitate the bait from cell lysates (see above). After
[80,89,90,92] washing steps, coommunoprecipitated prey is detected as above.
Bait immobilized on the surface of a sensor chip 1s probed by injection of prey onto
Surface plasmon resonance = e the surface. Protein interaction 1s detected online via a biophysical principle (using
(Biacore) [93] the change 1n refractive index at the sensor surface in case of protein interaction).
Protein 1s eluted and analyzed by MS.
Hybridization of a labelled complementary DNA or RNA strand (1.e. probe) to a
In situ hybridization in situ specific DNA or RNA sequence 1n a tissue section. Visualizes expression of specific
[90] genes to evaluate potential coexpression of protemns of mnterest in the same cell of a
given tissue.
Proteins 1n fixed cells or tissue sections are detected by immune-labelling with
Immunohistochemistry, immuno- —_— fluorescently tagged antibodies, e.g. using confocal microscopy. Visualizes
cytochemistry [80,89.90] S coexpression of proteins of interest in the same cell and potential subcellular
cobeethEsten
L Proteins 1n living cells are detected with fluorescently tagged antibodies as above
Fluorescent detection in live cells | . . : = : ,
[91] invivo | (using permeabilized cells) or after expression of fluorescently tagged protein
variants. Visualizes colocalization of proteins of interest.
Bait and prey are fused to two different fluorescent tags with overlapping
emission/excitation spectra. If both proteins are in close proximity, excitation of the
Fluorescence resonance energy . :
invivo | first fluorophore (donor) leads to energy transfer to the second fluorophore
transfer (FRET) [80] e 4 2 s e
(acceptor). Acceptor fluorescence can be observed in vitro (fluorimeter) or in living
cells (confocal microscopy).
Biolimninencenser resonsrics Similar to FRET (see above), but with bait fused to bioluminescent luciferase, thus
in vivo | avoiding the external excitation step susceptible to generate background. Detection

energy transfer (BRET) [92]

as with FRET.

Bruckner et al, IIMS, 2009
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Metody analyzy proteinovych komplexu

- ultracentrifugace, gelova filtrace,

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

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

- cross-linking MS, (cryo) elektronova mikroskopie ...

Metody analyzy protein-proteinovych interakci

- beads-based: pull-down (in vitro), colP ...

- hybridni: Y2H (kvasinkovy 2-hybridni), BIFC ...

- proximity-based: FRET, PLA ...

- MS-based: painting, H-exchange ...

- kvantitativni: SPR, ITC ...

- ko-krystalizace, NMR analyza ... prednaska doc. Marka pristé ...
- genetické metody (synteticka letalita, suprese)

- databaze (interactom a komplexy ...)

doporucena prednaska: Pokrocilé biofyzikalni metody v experimentalni biologii (C7230), doc. C. Hofr



