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Informacni zdroje

Golemis a Adams: Protein-protein interactions ...
... Z praxe, nejnovéjsi metody z odborné literatury ...

A MDLECUEAR CLONMING MANLAL

Protein—Protein
Interactions .........
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Database protein-proteinovych interakci: htip://string-db.org/newstring _cai ...
http://www.ebi.ac.uk/intact/?conversationContext=1
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Metody analyzy proteinovych komplex

- ultracentrifugace, gelova filtrace,

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

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

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

Metody analyzy protein-proteinovych interakm

- martix/beads-based: pull-down (in vitro), colP ..
- hybridni: Y2H (kvasinkovy 2-hybridni), BiFC .

- proximity-based: FRET, PLA ...

- MS-based: painting, H/D-exchange ...
kvantitativni: SPR, ITC ...

ko-krystalizace, NMR analyza ...

in silico metody (docking)

databaze (interactom a komplexy ...)
genetické metody (synteticka letalita, suprese)
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Metody analyzy protein-proteinovych interakci

- matrix/beads-based:
- ko-imunoprecipitace
- ko-purifikace — gelova filtrace

- pull-down
analyza proteinovych domén
analyza interakénich povrchu
pouziti peptidu
mapovani interakci
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Metody analyzy protein-proteinovych interakci

- TAP-tag (,Tandem-Affinity Purification®, jiné tagy a protilatky)

Protein Ta Hybridni

cell extract

Tagy (a protilatky):

Proteln A- protllatka ko-

Myc, FLAG, V5, imunoprecipitaci

GFP, S-tag, GST, * Ize vyuZit i pro

MBP, Strep .. analyzu protein-

proteinovych
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Ko-purifikace

Silné interakce/komplexy — proteiny Ize ko-exprimovat (muze
pomoci s jejich rozpustnosti) a nasledné ko-purifikovat (viz Dr.
R. Dopitova) - jiny organismus (menéi riziko zprostfedkovanych interakci)

6xHis

Nse1l Nse3 Nse4
. & 1. His-tag purification 2. Strep-tag purification
g g
2 2 Elution fractions — 10ml| = Elution fractions — 1.5ml
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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)




Pull-down (ariace)  gjing interakce - oba proteiny
Podobny princip jako pfi ko-purifikaci/precipitaci v TNT (nM-pM)

B 3 Smch

in vitro TNT (Transcription Nsed

and Translation) system @+ i

methionin S3° PAGE | U B

vyhody: Nsed e s—aur
o . " SIMCS W W S—

- neni tfeba proteiny purifikovat 1 2 3

- neni treba protilatky k detekci > C

- neni toxicky efekt pro bunky i 5

- |épe rozpustné ... — § 5

O

hinge!
SMCGJ% o SMC5

Nse4 protein se dobre exprimuje
v TNT (v burikach je nerozpustny)

Palecek et al, JBC, 2006



Pull-down (ariace)  gjing interakce - oba proteiny
Podobny princip jako pfi ko-purifikaci/precipitaci v TNT (nM-pM)
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Palecek et al, JBC, 2006 PAGE => Western (anti-GST)




MAGE-B18 Binds
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Charakterizace
interakci
— detailni mapovani

MS spektrum celého proteinu
(normalni pokryti sekvence)

MS spektrum precipitatu

(obohacena interakéni ¢ast)
P. Reichman (Diplomova prace)

Dalsi MS metody na konci ...



- , ;s Podobné jako pfi ELISA
PeptldOVG map0vanl jamky jsou potazené streptavidinem

peptidy se pres biotin ukotvi

surface 1

i 5 : surface 2 ~

- (Substrate ) Pentacaac /iU

_ Wil =5 labelled anti-species
A antlbody
(A) SURFACE-STRING (B) HELIX-HELIX (C) SURFACE-SURFACE

Epi'tclpe
UL ﬁJ’J- LW [E]l1][MIcla](A FJ[E WA H) (@) Rl o
luminescence
Length of protein segment: Length of epitope: or colour
24 residues 8 residues g
CIUCHGHCHEN Immobilized : A"t'bOdY
(K) (8) (L) [0 W0 () (1) (% biotinylated —» recogmsmg
. peptide peptide

Example 1 L) (W [E) (1) (V) €] (8] [A

Length: 8 mer [V (] (=] (a] fa) (=) (&) ‘b ’m
N reeanan (@ s

Mo. Peplides: 5
— Streptavidin

Lze map_ovat epltop pro. p.rotlllatky (va,zbu) Figure 1: An ELISA using biotinylated
Pep“dy JSOU na N-kOﬂCI b|0t|ﬂY|ovane peptides and coated plates



1 . B > 9 9. X
Al :
Peroxidase (HRP)
i labelled anti-species
; antlbody
A
C
Readout as
luminescence
or colour
Immobilized A“t'bOdY
biotinylated — recognising
peptide ;‘ poptldo
mikrotitrani miska (potazena streptavidinem) | o &
] s v v . . e” . & . &
peptidy se navazou pres biotin B % =) N "
‘ r” <«— Streptavidin
Staéi mnohem méné -~ Figure 1: An ELISA using biotinylated
na k||CkU peptides and coated plates

proteinu

DDX11 peptide microarray

DDX11: 906 aa residues

Peptide length: 15 aa

Peptide overlap: 13 aa

Number of peptides: 454

Number of spots: 908 (peptides in duplicate)

Control frame peptides: Flag (green spots); HA (red spots)

Peptlde #32 EQLESGEEELVLAEY

Peptide #44 SRVDEDEDDLEEEHI

Cortone et al, PLoS Genet, 2018 Flag-Timeless Control



Peptidové mapovani

string

Table 3. S. pombe Nse4 synthetic peptides list

surface Nse4 peptldy
peptide sequence
peptide 1 |DAPTEATLDALLLTKTVDLASIKAR
chptidc 3 ) - EATLDALLLTKTVDLASIKARQLHI
T 3 E— DALLLTKTVDLASIKARQLHIGRPK
T 1] — LTKTVDLASIKARQLHIGRPKFNIE
) VDLASIKARQLHIGRPKFNIELFTK
(A) SURFACE-STRING o B SRATCLED NPT I
L.l Y. RQLHIGRPKFNIELFTKNIKQFLNY |
|_pepﬁdc #
e e T s —— KFNIELFTKNIKQFLNYPTSHSNVT
A. s p— - ELFTKNIKQFLNYPTSHSNVTRIQE
16 - ®Nse3
1'4 _ w control
12
1
o
9 10 11 12 13 14 15 16 17 18 19 gi ______
f g;
B, #7094 SIKARQLHIGRPKFNIELFTKNIKQ A
#7 87498~ . o FNIELF TKNIKQ3834 rLVIA
#Eaa72-102 IGRPKFNIELFTENIKQFLNYPTSH 1 ﬂL

Analyza Nse3-Nse4 interakce

Délka: 25 AMK
Posuv: 4 AMK
Knihovna: 18 peptidu

Guerineau et al, PLoS One, 2012




Relative Absorbance %

WT peptide

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

L2
T
S

Q.

mutant peptides

peptide #19

QRNPHRVDLDILTFTIALTAS
ARNPHRVDLDILTFTIALTAS
QOQANPHRVDLDILTFTIALTAS
QRAPHRVDLDILTFTIALTAS
QRNAHRVDLDILTFTIALTAS
QRNPARVDLDILTFTIALTAS
QRNPHAVDLDILTFTIALTAS
QRNPHRADLDILTFTIALTAS
QRNPHRVALDILTFTIALTAS
QRNPHRVDADILTFTIALTAS
QRNPHRVDLAILTFTIALTAS
ORNPHRVDLDALTFTIALTAS
QRNPHRVDLDIATFTIALTAS
QRNPHRVDLDILAFTIALTAS
QRNPHRVDLDILTATIALTAS
QRNPHRVDLDILTFAIALTAS
QRNPHRVDLDILTFTAALTAS
QRNPHRVDLDILTFTIAATAS
QRNPHRVDLDILTFTIALAAS
ORNPHRVDLDILTFTIALTAA

Guerineau et al, PLoS One, 2012
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Charakterlzace interakci —

suring

surface

(A) SURFACE-STRING

,alanin scan®

WT peptide

10 11 12 13 4 15 16 17 18 19

1 2 3 4 § 6 7 & 8§

533555588 55555388

PR AR R AR SRR NN S NN S

OrzozeSaNaSSRNNNSYNG
mutant peptides

Guerineau et al, PLoS One, 2012

NO peplide

zmapovana vazba sroubovice
mutace (disrupce) ukazi, které

AMK jsou dulezité pro interakce
(nebo strukturu)

Jak je Sroubovice orientovana?

Mohou mutace vylepsit interakénich
schopnosti?

Viz dale ...



Mapovani interakci - crosslinking

- maleimidy reaguiji se sulfhydrylovou skupinou Cys (kovalentni vazba)
- ve vétSiné proteinl je malo cysteind — Ize vyuzit pro cileny crosslink

o Sulthydryl
molecule Thioether bond

0
Maleimide N ka 65,75 O
compound R~ r-N S

- cilené mutace na Cys BMOE, bis(maleimido)ethane.
- na SDS-PAGE Ize detekovat XL <«—— 80A
O QO o O 0O
> § o § - intenzita koreluje ° 9
p. ~ »>. se vzdalenosti
o .. crosslink
protein 1 © -

S proteinem 2

Reactive group 1 Reactive group 2

protein 1 PROTEIN PROTEIN ‘
Spacer arm )

vice o XL jesté dale v MS metodach



Metody analyzy protein-proteinovych interakci

- hybridni:

- transkripcni 2-hybridni systém - domeény
reverzni systém — analyza PPI

- vice-hybridni systémy
inhibice PPI

- membranovy systém - pathway

- komplementaéni systemy - fold
BiFC, DHFR



Galactose

L
Galactose =m—— Gall-P =/—— Glui1-P =—= Glucoss-6-P
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Palecek: Biologie kvasinek (C9045),
Str.& Fun. Prot komplext (CG030)

Galactose-inducing conditions

Dvou-hybridni
systemy
(kvasinkoveé)

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

Na spinani/regulaci
metabolismu galaktosy
se podili transkripCni
faktor Gal4dp — vaze
specifické sekvence v
UAS genu (Gal enzymu)
a aktivuje jejich

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



65 94

1 Gg43 196 768 881
GAL4 %u

DMNA w7l y DIMERIZATION TRANSCRIPTIONAL
BINDING (DNA-INDEPENDENT) ACTIVATION
(a) —*

Promoter Reporter gene — 11T

Transkrip&ni
DNA locs komple

. ]il transkripce
[ uas

tranMofce

- DNA-vazebna domeéna (DB) bez
aktivacni domeny (AD)

neni schopna aktivace transkripce
Je mozné propojit domeny jakymkoli transkripce

linkerem a transkripci reaktivovat

lacZ

::?_

Luban & Goff, CO Biotech, 1995
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1 148 196 768 BB1
GAL4 HLH Gal4p

DNA T DIMERIZATION TRANSCRIPTIONAL
BINDING S (DNA-INDEPENDENT) ACTIVATION
Hindlll 2 pori systém vhodny i
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Hindlll  Amp’
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pGBKT7 TT?& ADHI
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puUC
ori

transformace
plasmidd do kvasinky

WT

Reporter gene

UAS



plasmid

plasmid Library | (LEU2)
(TRP 1) proten transcription
DNA-BD
% GAL UAS millil'nil prumnlﬂr
Galactose-inducing conditions
T > GaI3
/’//” C‘}”o{)
=4 /-
ProteonS|s o /z@’))
AH109 MATa, trp1-901, leu2-3, 112, ura3-52, his3-200, @ O%o
Kvasinkovy galdA, gal80A|LYS2 - - GAL T 4s-GAL 17474-HIS3, Gald 2 PP y
Lcm—mJJLAS— rara-ADE2 N7 y. ) /
kmen URA3 : - MEL 13- MEL1 1474-1acZ PR g Polandcres )
UAS@aL TATA S -
avoas [ o [N .
- Testuje se
GAL2 UAS GAL2 TATA ADE2 schopnost rustu

kvasinek na médiu

weuss | wewmarn [ ez histidinu (nebo.

adeninu — Cervena/bila)

MEL1 UAS MELI TATA MEL1 - Ize pouzit i pro
hledani proteinovych
MaV203 kmen navic obsahuje URA3 reporter gen — Ize interakCnich partnerd

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



Reportérové 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 AbA)
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K. Bednarova (Diplomova prace)
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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)

n =
Lo}

HMOLPZIZPpP2Pp

ct
.

Y MLIAIIHL'

LYEMIVINT T8

YFITAVIML
VISVILSIVFF ]
LLFVIL=VIFM - N'TH
LLMVIL=LIFM = {13

Guerineau et al, PLoS One, 2012
Hudson et al, PLoS One, 2011
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Interaction
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Yeast $rain
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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



ﬂ Mat a buriky

8x12 jamek
(96 na misku)
VSechny ORF

Mat a buriky YV O

ELERE !
Adaz2 -

Kvasinkovy, lidsky ...
JINTERACTOM®
High-throughput — testovany
knihovny 6000x6000 proteinu
(kombinace pomoci parovani
misto transformace) L nass VPRO4SC <
Uetz et al, Nature, 2000
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Analyza vazby protein-RNA (Y3H)

D MS2 RNA RNA X

MS2-MS2

& X \“’\«' \ .’
LexA Op

TFi hybridni/fuzni 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 EE] TAR-MS2

2 RAT-MS2

3 PEE 2SM-RAT

4 (ST NNEYE TAR-MS2

SenGupta et al, PNAS, 1996

5 TAR-MS2



Metody analyzy protein-proteinovych interakci

- hybridni:

- transkripcni 2-hybridni systém - domeény
reverzni systém — analyza PPI

- vice-hybridni systémy
inhibice PPI

- membranovy systém - pathway

- komplementaéni systemy - fold
BiFC, DHFR



CytoTrap 2-hybridni systém

Kvasinkovy cdc25-2 ts (teplotné sensitivni) 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
(interak¢ni) partner je fuzovan k hSOS — spusti Ras drahu (roste i na vyssi teploté)

Ras signal
transduction
pathway

‘ activated

Broder et al, Cur Biol, 1998




YSD ,yeast surface display“ — cilena in vitro
T—_—

Gene library

O

Yeast expression host

selekce na
kulickach

+ Ag-labeled
magnetic beads

Surface displayed library

Expand
sorted cells ot

+ Fluorescent of interest
antigen /

Expand
sorted cells

—

Sort by FACS

Boder et al, Arch Bioch Biphys (2012)

mnozenim bunék se
nabohati ,nejlepsi“ sekvence
- opakovany sorting

| selekce
fluorescencni
- analyzovany Aga2-hybridni protein je umistén na povrchu bunky (kvasinkove,
bakterialni/fag) — partner znacen flurescencné/biotin - ¢im vyssi afinita tim vétsi
pravdépodobnost ,zachyceni“ — Ize vyselektovat nejlepsi vazebné sekvence (,mutace®)



| Initial or wild-type activity

A) Error-prone PCR

LDHLVD

LEHVVD LDHLSD
LEHLVD

LEHLVE LDHLLD

'; | FDHLVD

New mutation

Improved fitness

Gene
template ’ |
PCR with —_
suboptimal —
incubation H X
conditions — Y—
X
B) Site-directed mutagenesis C) De novo gene synthesis
Gene Overlapping
template : i
- | P —NNN-  —NNN-
encoding e — — -—
PCR with ——NNN—, mutations
mgtagenlc —NNN— /]
primers N PCR
I} assembly NNN NNN
NNN

cilena in vitro evoluce

SDHLLD

LDHLLE

LDKLLD

No fitness increase

Loss of function

takto 1ze modifikovat
interakéni schopnosti
proteinu a nalézt motivy
s vyssi afinitou ...

Currin et al, CSR, 2015



Metody analyzy protein-proteinovych interakci

- hybridni:

- transkripc¢ni 2-hybridni systém — propojeni domeén
reverzni systém — analyza PPI

- vice-hybridni systémy
inhibice PPI

- membranovy systém - pathway

- komplementacni systémy — propojeni fold domeny
BiFC, DHFR



fl

)
'l..‘

Ubiquitin

Proteln-fragment complementation

Dihydrofolate
Fleductase(DHFR)

Shekhat & Ghosh, CO in ChB, 2011

% e E’J

%
B—Lactamase  Firefly Luciferase TEV Chorismate Thymidine
Protease Mutase Kinase

Current Opinion in Chemical Biology

Bimolecular fluorescence complementation - BiFC

N terminal fragment

X protein

C-terminal fragment

Y protein

Complemented FP

X/Y protein complex

- Kodama & Hu, Biotechniques, 2012



Bimolecular fluorescence complementation - BiFC
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Propojuje se zpét fold/struktura nikoli 2 domeény jako u Y2H
(lokalizace proteinu do tkani, bunéénych kompartmentu ...)

AHP3:YFP-N
4+

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

g’y . d >
O Bt 2= L4 —
N |

—

Unbur X
Aktivni DHFR je . ﬂ

No Interaction Interaction
No complementation Oomplementallon

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

MAT c, (prey-F3)])

*Image Analysis
*Colony Quantification
+Clustering

vytvofena propojenim
dvou separovanych Casti__
enzymu — odbourava prowss. e
kvasinky toxicky

methotrexat (screen)

Tarrasov et al, Science, 2008

| Lze selektovat
J tj. pouzit pro
screen
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= ‘ § ‘ b ‘ . Disruption of G-protein signaling
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N . Downstream MAPK signaling i ‘0.033_3.‘ c
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TP fusion Y2H

Bruckner et al, IUMS, 2009
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Metody analyzy protein-proteinovych interakci

- proximity-based
- FRET
- PLA



FRET (Forster resonance energy transfer)

Excitation
L d L L V4 e v 4 e 458nm
hybridni nikoli doménovy Ci komplementacni

Absorbtion (as)

- energie prvniho (CFP) proteinu o
vhodné vinové délceje prenesena na

Fluorescence (ns)

Fluorescence

Donor

Acceptor

Energy transfer
480-525nm

Protein |
i & . \ )2/\0 Emission
\\--A . 525-575nm
3 -~ .
O(\t g
414 nm

UV excitation

druhy (YFP) protein pokud je dostate¢né .
b”ZkO 'Zé‘feni detekOvané VvV mlkrOSkOpU @Yellowemission



Ko-lokalizace a proximity ligation assay

- kolokalizace dvou proteinu v burfice (mikroskop) neznamena interakci, ale ...
PLA: protilatky obsahuji oligonukleotidy komplementarni k olignukleotidim
schopnym tvorit kruhovou DNA — pouze pokud jsou protilatky blizko sebe
(<16nm) - po ligaci muze polymeraza obihat po kruznici

Weibrecht et al, ER Prot, 2010



Metody analyzy protein-proteinovych interakci

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



e s  Hydrogen/Deuterium

—CHCNCH — = —CHCNCH- -~ —CHCNCH
- Slow [ | Fast |

N ok >~ Exchange (HDX)

(P. Muller, MOU) Trcka et al, JBC, 2014

deuteriuji se pfistupné AMK skupiny
(interakcéni povrchy jsou skryté)
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Protein painting

a
Native complex Native complex
unpainted painted
SEINg Molecular ,>/
Hot spot paint | ¢ (
Polypeptide i’v")é
chain
IL1
receptor |
b Trypsin @ @

@

Cleavage

of
unpainted
regions

(== = | = | |

Intensity

Dissociation of

Denatured:

peliten reduced/alkyla

complex

MS sequence
of peptides

mi/z

Luchini et al, Nat Comun, 2014



Protein painting

Native complex Native complex Dlssogiatlon of Denatured:
{ ) painted

unpainted painted reduced/alkyla
complex

O-ring
Hot spot

Molecular
paint

Polypeptide
chain

IL1

Cl
DA
Cl

Luchini et al, Nat Comun, 2014



Table 2. Overview of different validation methods.

Method Type Description

Tagged bait (mostly expressed in E.coli) 1s immobilized on a resin and subsequently

Pull-down assay “pulls down™ target protein (prey) from lysates (of eukaryotic cells or of E.coli

[89-91] ks expressing proteins of interest). After washing steps, prey 1s detected by SDS-
PAGE/immunoblot or MS.
Coimmunoprecipitation ——— A specific antibody 1s used to precipitate the bait from cell lysates (see above). After

[80,89,90,92] washing steps, coommunoprecipitated prey 1s detected as above.

Bait immobilized on the surface of a sensor chip 1s probed by injection of prey onto
Surface plasmon resonance o the surface. Protein interaction is detected online via a biophysical principle (using

(Biacore) [93] MVITO | the change in 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 in a tissue section. Visualizes expression of specific
[90] genes to evaluate potential coexpression of protemns of interest in the same cell of a
given tissue.
Proteins in fixed cells or tissue sections are detected by immune-labelling with
Immunohistochemistry, immuno- | . . fluorescently tagged antibodies, e.g. using confocal microscopy. Visualizes
: in situ 2 ] ; : :
cytochemistry [80,89,90] coexpression of proteins of interest in the same cell and potential subcellular

nn]nna_l_Eaf-nn
ToToT IO

Proteins in living cells are detected with fluorescently tagged antibodies as above
invive | (using permeabilized cells) or after expression of fluorescently tagged protein
variants. Visualizes colocalization of proteins of interest.

Fluorescent detection i live cells

[o1]

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
invivo | first fluorophore (donor) leads to energy transfer to the second fluorophore
(acceptor). Acceptor fluorescence can be observed in vitro (fluorimeter) or in living
cells (confocal microscopy).

Fluorescence resonance energy
transfer (FRET) [80]

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
as with FRET.

Bioluminescencer resonance
energy transfer (BRET) [92]

Bruckner et al, [UMS, 2009




1. Alanine scan spociva v:

— A, postupném nahrazovani (mutagenesi) AMK alaninem?

— B. postupném nahrazovani (mutagenesi) alaninu bazickymi AMK ?
— C. hledani alaninu v sekvencich interakénich partnerd?

— D. specifickém ,scanning” proteomickych dat?

2. Klasicky kvasinkovy dvou-hybridni systém vyuziva principu:
— A. reaktivace fluorescence GFP proteinu?
— B. reaktivace transkripéniho faktoru (vétSinou Gal4)?
— C. reaktivace enzymu DHFR?
— D. reaktivace signalni drahy Ras?

3. Pri cileném ,,crosslink“ proteini pomoci BMOE:
— A. se kovalentné spoji SH skupiny cysteinu a vznikne disulfidicky mistek?
— B. se kovalentné spoji SH skupiny cysteinu s crosslinkerem?
— C. se kovalentné spoji NH2 skupiny lysint s crosslinkerem?
— D. se nekovalentné spoji opa¢né nabité AMK?

4. Metoda FRET vyuziva principu:
— A reaktivace transkripéniho faktoru Gal4?
— B. reaktivace fluorescence GFP (komplementaci jeho fragmentt)?
— C. priblizeni fluoroforu (napf. CFP), z kterého je pfenesena energie excitujici druhy fluorofor (napf. YFP)?
— D. fluorescencni resonance etanu?

testy pfedat pfisté pfednasejicimu nebo poslat na muj E-mail: jpalecek@sci.muni.cz




