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» Proteomika membranovych proteinu, proteinové komplexy (Petrak 9/12)

* Klinicka proteomika, specialni metody (Petrak 16/12)



Priprava vzorku pro proteomické experimenty

Proteomika membranovych proteint

Analyza proteinovych komplexu



Soucasha proteomika

DDA a DIA

az 10 000 proteinl v jednom experimentu

izotopicka nebo label-free kvantifikace

naroénost na instrumentaci, statistiku a (bio)informatiku

problém s inferenci proteinu (stejné peptidy v riiznych proteinech)
analyza PTM je mozna

ztrata vetsiny informace o proteoformach

nékteré typy proteinu stale unikaji

Cilena proteomika — kvantifikace desitek vybranych proteinu

Kvalita biologického materialu a priprava vzorku!



Priprava a digesce vzorku pro shot-gun analyzy

Filozofie pfipravy vzorku v roztoku:

Dosahnout rozbiti bunék a maximalni rozpustnosti vsech bilovin/peptidu pfi
zachovani kompatibility se separacni metodou a MS analyzou.

Detrgenty a mocovina umoznuji solubilizovat a denaturovat vzorek
ale j[sou nekompatibilni s digesci a/nebo LC-MS analyzou

Jak je vyuzit a jak se jich zase rychle zbavit?



Odstranéni detergentu
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Odstranéni detergentu

Deoxycholate (SDC)
SDS

Triton X100
Rapigest

Kyselinou Stépitelné detergenty * Fazova separace * vymeéna pufru * SP3
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Odstranéni detergentu

Deoxycholate (SDC) - Fazova separace, vymeéna pufru (FASP), SP3

SDS- Vymena pufru (FASP)

Triton X100- SP3



Odstranéni detergentu

Deoxycholat sodny (SDC)

Fazova separace * vyména pufru * SP3

Silny anionicky detergent,

Y : 0
WW tolerovany trypsinem az do 1%
HOW

Deoxycholat sodny (SDC) Lze snadno odstranit po stepeni:

1) Okyseleni (pH ~ 2)

2) Pridavek octanu etylnatého 1:1

3) Fazovy transfer (vytrepani) do octanu
etylnatého

4) QOdstraneni horni faze (octanu) a
nasledné odsoleni peptidu

T. Masuda, et al. J. Proteome Res., 7 (2) (2008), pp. 731-740



Filter Assisted Sample Preparation - FASP

Odstranéni SDS, SDC, ale nefunguje pro Triton

Vyména pufru, koncentrace vzorku, zbaveni se detergentu, digesce
TEMER UNIVERZALNI RESENI - FASP

Vhodné filtry s cut off 10-30 kDa

Manza LL, et al. Proteomics. 2005 May;5(7):1742-5.
Wisniewski JR, et al. Nat Methods. 2009 May;6(5):359-62.



Filter Assisted Sample Preparation - FASP

Vzorek proteinl s vysokou koncentraci mocoviny a/nebo detergentu
(nelze stépit trypsinem)

Vhodné filtry s cut off 10-30 kDa

Trypsin
y/ 37 °C
odstranéni detergentu a vyména pufru
mocoviny a digesce (odpareni)

a LC-MS



Single-pot, solid-phase-enhanced sample
preparation for proteomics experiments

Odstranéni SDS, SDC, Tritonu X100

« Zachyceni proteinu pomoci HILIC chromatografie na magnetickych kuliCkach
« odmyti detergentu

» Stépeni na kulickach

* eluce peptidl

SP3
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Soucasha proteomika

DDA a DIA

az 10 000 proteinl v jednom experimentu

izotopicka nebo label-free kvantifikace

naroénost na instrumentaci, statistiku a (bio)informatiku

problém s inferenci proteinu (stejné peptidy v riiznych proteinech)
analyza PTM je mozna

ztrata vetsiny informace o proteoformach

nékteré typy proteinu stale unikaji

Cilena proteomika — kvantifikace desitek vybranych proteinu

Kvalita biologického materialu a priprava vzorku!



MEMBRANOVE PROTEINY
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~ 20 000 human protein coding genes

10 000 genes actively expressed
5000-6000 by an average cell type

IMPs

2500-3000

IMPs




Helical bundle

INTEGRAL
MEMBRANE
PROTEINS

« alpha helix TM domain(s) (20-25 AA) + soluble domains
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a- helix Helical bundle

Extra cellular

INTEGRAL
MEMBRANE
PROTEINS

« alpha helix TM domain(s) (20-25 AA) + soluble domains

» low expression



Cellular abundance of transmembrane proteins is LOW
(100-1000 copies/cell)
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Helical bundle

a- helix

Extra cellular _
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Hydrofobicita proteinu

GRAVY SCORE - Grand average hydropathy
(soucet ,,hydrofobicity* (-4.6 az 4.6) jednotlivych aminokyselin
déleny poctem aminokyselin)
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Hydrofobicita proteinu

Amino Acid One Letter Hydropathy
Name Code Score

Isoleucine I 4.5
Valine Vv 4.2
Leucine L 3.8
Phenylalanine F 2.8
Cysteine C 2.5
Methionine M 1.9
Alanine A 1.8
Glycine G -04
Threonine T -0.7
Tryptophan W -0.9
Serine S -0.8
Tyrosine Y -1.3
Proline P -1.6
Histidine H -3.2
Glutamic acid E -3.5
Glutamine Q -3.5
Aspartic acid D -3.5
Asparagine N -3.5
Lysine K -3.9
Arginine R -4.5

GRAVY SCORE - Grand average
hydropathy
(soucet ,,hydrofobicity* (-4.5 az 4.5)
jednotlivych aminokyselin déleny
poctem aminokyselin)

Hydrofobni aminokyseliny
typické pro a-helixy:

JFAMILY VW* (+8S)



IMPs - molecules with split personalities

hydrophobic



a- helix Helical bundle

Extra cellular _

A PR INTEGRAL
**} b) 3 rg) T MEMBRANE
PROTEINS

Cytoplasm
Recognition proteins, Enzymes, Transporters,
Receptors Receptors
[ J

alpha helix TM domain(s) (20-25 AA) + soluble domains

low expression

hydrophobic/amphipathic nature

no Arg, Lys in TM domains
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Visualization by Protter (Omasits et al., Bioinformatics. 2013 )



Synaptic vesicular amine transporter (Slc18a2)
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Synaptic vesicular amine transporter (Slc18a2)
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Visualization by Protter (Omasits et al., Bioinformatics. 2013 )



Synaptic vesicular amine transporter (Slc18a2)

Lumenal, vesicle

OEEORRECOEE,

Cytoplasmic

u

81% celé sekvence je problematickych

Pouze 9 tryptickych rozpustnych pept



a- helix Helical bundle

Extra cellular _

INTEGRAL
MEMBRANE
PROTEINS

Cytoplasm

Recognition proteins, Enzymes, Transporters,
Receptors Receptors

« alpha helix TM domain(s) (20-25 AA) + soluble domains

low expression

hydrophobic/amphipathic nature

no Arg, Lys in TM domains

detergents interfere with digestion and/or LC-MS

UNDER-REPRESENTED IN PROTEOMIC ANALYSES



Prekonavani nizké abundance a amfipatie TM proteint

Izolace (obohaceni) membran
« centrifugace

Obohacenil/izolace TM proteinu

- ,carbonate stripping“ - uhlic¢itan sodny, vysoké pH
 delipidace (MetOH/chloroform)

* izolace povrchové znacenych (Ab, biotin, hydrazid, lektiny)

Solubilizace T™M
» chaotropy

 detergenty (Casta nekompatibilita s digesci, LC a MS!)
 organicka rozpoustedla




~ Filter

homogenate .

to remove

clumps of %

unbroken 7

cells, =

connective M O

tissue, etc,

Centrifuge
A
A r N
‘ Pour out: Pour out:
600g x 15,0009 x 300,000g %
10 min 5min 2h |~ Pour out
> > — ]—P =
Filtered |:(Nuclei [Mi(ochondria, I:Plasma [ Ribosomal Soluble
homogenate chloroplasts, membrane, subunits, part of

lysosomes, microsomal small cytoplasm
and fraction polyribo- (cytosol)
peroxisomes (fragments of somes

endoplasmic
reticulum),
and large

polyribosomes

Increasing density of

Obohaceni

,,membranovych* frakci

%)

sucrose (g/cm

+ majoritni cytosolické proteiny

+ cytoskelet

+ proteiny asociované
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Organelle
fraction

Lysosomes |-
(1.12 glem3) ™\

Mitochondria —
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After
centrifugation

Before
centrifugation



Standard strategy
(targets intact proteins)

Membrane fraction
Solubilization

Tryptic digestion

LC-MS/MS

LOW ENRICHMENT
(10-15%)



,Divide and conquer”
metody



Standard strategy
(targets intact proteins)

Membrane fraction
Solubilization

Tryptic digestion

LC-MS/MS

LOW ENRICHMENT
(10-15%)

Nz

Only the hydrophilic
segments



Three major types of N-Glycans

High-
mannose

Complex

Asn-Xaa-Ser/Thr



“DIVIDE AND CONQUER*“ METHODS
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Capture of N-glycopeptides
by immobilized LECTINS

Peptides released
by PNGase F

Zielinska et al. Cell, 2010

Capture of N-glycopeptides
using hydrazide chemistry

Peptides released
by PNGase F

SPEG

Zhang et al.
Nature Biotechnology, 2003



Glyco-capture
zachyt glykopeptidu z lyzatu

GLYCO-FASP — po digesci vzorku pomoci FASP jsou peptidy
smichany na filtru s lektiny. Neglykosylované peptidy jsou odmyty a
glykopeptidy nasledné uvolnény PNGazou

(concanavalin A, WGA (wheat germ agglutinin), RCA (Ricinus communis
agglutinin))



CH JOH
CH
Glyco- \
2 R4
Protein

NﬂO,, o Biocytin Hydrazide
Oxidize

carbohydrate
groups with Glycq-
periodate Protein

. . , \\. 0
(jodistan sodny) \ WS 1 it
Protein

Labeled Glycoprotein

Biotin Hydrazide bind to the
hydrazide group (—NH-NH,), forming a hydrazone linkage.
Oxidation of glycoproteins generates reactive aldehydes that react
specifically with hydrazide groups.




Glyco-capture
zachyt glykopeptidu z lyzatu

GLYCO-FASP — po digesci vzorku pomoci FASP jsou peptidy
smichany na filtru s lektiny. Neglykosylované peptidy jsou odmyty a
glykopeptidy nasledné uvolnény PNGazou.

(concanavalin A, WGA (wheat germ agglutinin), RCA (Ricinus communis
agglutinin))

SPEG — vychytani oxidovanych glykopeptid(i na kuli¢ky s hydrazidem,
odmyti neglykosylovanych peptidu a nasledna eluce PNGazou

/)

CH,OH CH,OH

0 0
OH OH
OH (8] Oxidation OH B 0 Coupling OH
| |

o O r\ll N
Qligosaccharide chain Oligosaccharide chain | | Oligosaccharide chain
| NH NH |

Protain Protein Protein

NH NH
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Cell Surface Capturing

biocytin hydrazide and avidin beads
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200-800 identified cell surface membrane proteins

Wollscheid B, et al. Nat Biotechnol. 2009 Apr;27(4):378-86



Classic strategy

Membrane fraction
Solubilization

4

Tryptic digestion

LC-MS/MS

Only the hydrophilic
segments
(GLYCOCAPTURE)

Solubilization

Digestion

1

Isolation of N-glycopeptides

LC-MS/MS



Only the hydrophobic
segments

?

Classic strategy

Membrane fraction
Solubilization

Tryptic digestion

LC-MS/MS

Only the hydrophilic
segments
(GLYCOCAPTURE)

Solubilization

Digestion

!

Isolation of N-glycopeptides

LC-MS/MS



“DIVIDE AND CONQUER*“ METHODS
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|dentification of IMPs via
enrichment of membrane-embedded segments
hpTC method
(High pH-Trypsin-CNBr)

Vit O, et al. J Proteomics. 2016, 21:149:15-22.

Blackler AR, et al. J Proteome Res. 2008, 7(7):3028-34.



hpTC method (high pH-Trypsin-CNBr)

£

Vit O. et al., Journal of Proteomics 2016
Blackler A et al., J Proteome Res. 2008



pH 7.4




hpTC method (high pH-Trypsin-CNBr)
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Vit O. et al., Journal of Proteomics 2016
Blackler A et al., J Proteome Res. 2008






hpTC method (high pH-Trypsin-CNBr)

it © 0 12" Membrane-enriched fraction
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Vit O. et al., Journal of Proteomics 2016
Blackler A et al., J Proteome Res. 2008
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Visualization by Protter (Omasits et al., Bioinformatics. 2013 )



Synaptic vesicular amine transporter (Slc18a2)

o

Lumenal, vesicl



Synaptic vesicular amine transporter (Slc18a2)

Cytoplasmic
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Chemical cleavage of peptides by CNBr at Met



HpTC method
S L, High pH-Trypsin-CNBr
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Blackler A et al., J Proteome Res. 2008



HpTC method
S5 L, High pH-Trypsin-CNBr

3 v&& ,,n'c-‘»;,_ ";, . .
“"ﬁ*ﬁ ;-«wg,x‘“ Membrane-enriched fraction
. y

Disruption of vesicles

T g |
CF 4 Trypsin added

. i
qaﬂ« ¢ ‘z.\wo ,
N / w,) Solubilization and CNBr cleavage

Vit O. et al., Journal of Proteomics 2016
Blackler A et al., J Proteome Res. 2008
Rey M, et al. Anal Chem. 2010

Delipidation
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“DIVIDE AND CONQUER*“ METHODS

N-Glycopeptide affinity enrichment

(Glyco-capture)
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Only the hydrophobic
segments

Membrane fraction
Shaving with trypsin

CNBr

!

delipidation

LC-MS/MS

Classic strategy

Membrane fraction
Solubilization

Tryptic digestion

LC-MS/MS

Only the hydrophilic
segments
(GLYCOCAPTURE)

Solubilization

Digestion

!

Isolation of N-glycopeptides

LC-MS/MS



THE PITCHFORK STRATEGY
(Vit et al, J. Proteomics, 2019)

Hydrophilic/glyco‘peptides Hydrophobic

(GLYCO-CARIURE) segments

;':il': (hpTC)
(u |

J‘
&
I

LC-MS/MS

|

Non-glycosylated
hydrophilic peptides
“Classic strategy”
(trypsin and detergent)

|



hpTC

glyco-capture
SDC-trypsin

Cytoplasmic
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hpTC

glyco-capture
SDC-trypsin
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The Pitchfork strategy

Detergent High salt Hypotonic
cell lysis cell lysis cell lysis

Isofation of cmde membrane fraction

Carbomte wash

Soiuﬂlzauon in dexugem

| Membrané shaving
gosuon trypsin i with in
: I

Carbonate wash

e o CW"’* Solubiization
‘ ide) (Iecths) & CNBreleavage

NGase F elubm Delipidation

LC-MSMS

800-1300 IMPs identified in various human tissue samples
IMPs from all compartments
Applicable to any cellular material, fresh or frozen

No bias toward number of TM domains

Vit O. et al. J. Proteomics, 2019
Vit O. et al. Clinical proteomics 2023



Looking for new theranostic targets in human
Pheochromocytoma and Paraganglioma
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PHEOCHROMOCYTOMA and PARAGANGLIOMA

» Rare neuro-endocrine tumors (0.8/100,000)

* From chromaffin tissue of adrenal medulla (PHEO) or sypathetic ganglia (PGL)

» From parasympathetic ganglia (PGL)
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PHEOCHROMOCYTOMA and PARAGANGLIOMA

Rare neuro-endocrine tumors

From chromaffin tissue of adrenal medulla (PHEO) or sypathetic ganglia (PGL)
From parasympathetic ganglia (PGL)

Catecholamine producing tumors (dopamine, noradrenaline,adrenaline)

Up to 25 % are malignant, even benign disease has high mortality

Therapy is limited for patients with metastatic disease



PHEOCHROMOCYTOMA and PARAGANGLIOMA

Rare neuro-endocrine tumors

From chromaffin tissue of adrenal medulla (PHEO) or sypathetic ganglia (PGL)
From parasympathetic ganglia (PGL)

Catecholamine producing tumors (dopamine, noradrenaline,adrenaline)

Up to 25 % are malignant, even benign disease has high mortality

Therapy is limited for patients with metastatic disease

NEW DRUG TARGETS ARE NEEDED

INTEGRAL MEMBRANE PROTEINS ARE EXCELENT DRUG TARGETS



PHEOCHROMOCYTOMA and PARAGANGLIOMA

Distinct molecular subtytypes of based on mutations, mRNA expression...

Cluster 1. Pseudohypoxia (SDHx, VHL, FH, HIF2A, EGLN1...)
Cluster 2. Kinase signaling (RET, MAX, NF1, HRAS, TMEM127)
Cluster 3. Wnt altered (UBTF-MAML3, CSDE1)

Unassigned Patients with no mutation in the PPGL susceptibility genes



W Eunice Kennedy Shriver National Institute

m Patient No. Sex  Tumor Type  PPGL Cluster = Mutated Gene

/' of Ghi Hoakh and Huraan Development 1 F PGL 1 SDHB
2 F PGL 1 SDHB
3 M PGL 1 SDHB
4 M PGL 1 SDHB
5 M PGL 1 SDHB
- 6 F PGL 1 SDHB
5 7 M PGL 1 SDHB
9
% 8 F PGL 1 SDHB
O 9 F PGL 1 SDHB
10 M PHEO 1 VHL
11 F PHEO 1 VHL
12 F PHEO 1 VHL
13 M PGL 1 VHL
14 M PGL 1 VHL
~ 15 F PHEO 1 EPASI
S 16 M PHEO 2 RET
@ 17 F PHEO 2 RET
O 18 M PHEO 2 RET
19 F PHEO 2 RET
S 20 F PHEO NA Sporadic
9 T 21 F PHEO NA Sporadic
g 22 M PHEO NA Sporadic




ADRENAL MEDULLA — THE CONTROL CHROMAFFIN TISSUE
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PROTEOMIC ANALYSIS OF PPGL MEMBRANE PROTEOME

TUMOR SAMPLE

OR CONTROL

PITCHFORK
WORKFLOW -
=
= q R<
© )> ~2
3 3 K
=

¥ ¥ ¥

LC-MS* LC-MS? LC-MS? LC-MS®

A 2 A

protein IDs protein IDs protein IDs protein IDs

YV VY

IMP IMP IMP IMP
|IDs list IDs list IDs list IDinstI

_|_> Upregulated
IMPs
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PROTEOMIC ANALYSIS OF PPGL MEMBRANE PROTEOME

Cluster 1

TUMOR SAMPLE
OR CONTROL

|

¥ ¥ ¥

PITCHFORK
WORKFLOW

dsSv4b

oldy
uisdAi-0as

RET

AT8A1
LC-MS? LC-MS? LC-MS? LC-MS? A
‘ ‘ ‘ ‘ ITAV
LAMP5
protein IDs protein IDs protein IDs protein IDs GP107
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Vit O. et al. Clinical Proteomics, 2023



GLUTAMATE CARBOXYPEPTIDASE 2 (FOLH1)




GLUTAMATE CARBOXYPEPTIDASE 2 (FOLH1)
PROSTATE-SPECIFIC MEMBRANE ANTIGEN (PSMA)

OVEREXPRESSED IN PROSTATE CANCER CELLS



GLUTAMATE CARBOXYPEPTIDASE 2 (FOLH1)
PROSTATE-SPECIFIC MEMBRANE ANTIGEN (PSMA)

OVEREXPRESSED ON PROSTATE CANCER CELLS

Anti-PSMA radio-conjugates approved for PC tumor imaging
and therapy of advanced PC

68Ga-PSMA




PSMA EXPRESSION IN HUMAN PPGL

b= Cluster 2 Cluster 1 ., Controls
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Vit,O. et al. Molecules 2021, 26, 6567
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PSMA EXPRESSION IN TUMOR VASCULATURE IN CLUSTER 1 PPGL

« PPGL imaging using %8Ga-PSMA?

« PPGL therapy with 1"7Lu-PSMA?

Vit,O. et al. Molecules 2021, 26, 6567



PROTEOMIC ANALYSIS OF PPGL MEMBRANE PROTEOME

Cluster 1

RET

AT8A1
CC50A
PTPR2

ITAV

LAMP5
GP107
NCKX2
sceA2  /
cD63

No mutations CIu‘éter 2

Vit O. et al. Clinical Proteomics, 2023



CD146

(Melanoma cell adhesion molecule, MCAM, MUC18)
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' Cell surface glycoprotein MUC18 (CD146)
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A cell adhesion molecule, role in endothelial permeability

Overexpressed in several cancers, expression correlates with progression
Anti-CD146 antibody inhibited tumor growth in mouse xenograft models

Tested as a drug target and imaging target for several tumors in preclinical studies

Vit O. et al. Clinical Proteomics, 2023



Anoctamin-1 (DOG1, TMEM16A)

Y {7}

Anoctamin-1
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A Ca?*-activated CI- channel
Overexpressed in several cancers, correlates with poor prognosis
Function in cancer unknown
Inhibiton reduced growth of cancer cells
Inhibitors in preclinical studies
NIH-approved anti-asthma drug zafirlucast is ANO-1 inhibitor
Vit O. et al. Clinical Proteomics, 2023



CD171
(Neural cell adhesion molecule L1, NCAM-L1)

Neural cell adhesion molecule L1 (CD171)

Bx10%=
—v—
Cluster 2 | Cluster 1 | CTRLs — a Cluster 1.
i 0 SDHB
CO71 | wm - . o s ® VHL+EPAS1
- -' - 4x10% D ——
Cluster 1 |No mut | CTRLs ey
& A
D -

CTRLS C1 C2 No Mut

« Cell adhesion molecule, essential for neural developement and regeneration

« Overexpressed in numerous cancers, expression correlates with disease progression
* Pro-angiogenic roles in the endothelial cells of tumor-associated vessels

* Anti-CD171 antibody decreased tumor vascularization and progression

 CAR-T cells recognizing CD171 in clinical trials for neuroblastoma

Vit O. et al. Clinical Proteomics, 2023



Priprava vzorku pro proteomické experimenty

Proteomika membranovych proteint

Analyza proteinovych komplexu



ANALYZA PROTEINOVYCH KOMPLEXU




ANALYZA PROTEINOVYCH KOMPLEXU

Afinitni purifikace komplexi

* s pomoci protilatky

e pfes ,,tagované‘ proteiny

» identifikace pomoci LC-MS/MS

Proximity labeling

Nativni (vicerozmérné) separace
* Blue native/2D elektroforéza
e Clear native/2D elektroforéza




IMUNOAFINITNI IZOLACE PROTEINOVYCH KOMPLEXU

1) matrix s protilatkou proti jedné slozce komplexu

2) matrix s rekombinantnim proteinem (slozkou komplexu) nebo jinou ,,navnadou

Affinity support Affinity support

Tag



AFINITNI MATRIX

Aktivované matrice:

NHS Sepharose...... lze vazat za aminoskupinu (succinimid)
CNBr Sepharose......1ze vazat za aminoskupinu

EAH Sepharose ......1ze vazat protein za karboxyl (karbodiimid)
Thiol sepharose...... lze vazat za SH cysteinu

Matrice s afinitou pro IgG (Fc fragment)
Protein G Sepharose

Protein A Sepharose

Protein A, G magnetic beads

Matrice s afinitou pro glykoproteiny
ConA Sepharose

Velké ligandy (DNA, protein) lze vazat pfimo na matrix.
Malé ligandy (nukleotid, NADP, hormon...) se vazi pies inertni ,,spacer arm*.




Typy moznych interakci pri imunoprecipitaci

Q/g Cilovy protein

Cilovy protein
+ vazebny partner

o
o
&

Krizové reaguijici
protein
( a jeho partneri)

Protein nespecificky
vazany na Ab
( a jeho partneri)

Nespecificky
vazany na matrici
( a jeho partnefi)



TANDEMOVA AFFINITNI PURIFIKACE (TAP)

Anne-Claude Gavin et. al., (2002) Functional organization of the yeast
proteome by systematic analysis of protein complexes. Nature 415, 142-147

CBP- calmodulin-binding protein
TEV — stépne misto virove proteazy TEV

PCR product —Spacer TEV site

Gene Homologous
targeting w ecombination
Chromosome Gene Gene —

ustoh N, (Proten )- Spcer GBI TEV ste- (GBI

(o

1739 ORF




TANDEMOVA AFFINITNI PURIFIKACE (TAP

TEV cleavage site
k M protein

First affinity purification Second affinity purification

B,

B

Protein A-lgG Interaction CBP-Calmodulin (CM) In}eraction

a InG
o U

( P Spacer ,o“
\‘ \'j cleavage

site

2 J
=

cM
TEV cleavage EGTA Treatment J_

Ca** Ca®*

\.




TANDEMOVA AFFINITNI PURIFIKACE (TAP)

Strategy Failed  Success
rate
PCR of the TAP cassette ORFs
. 4562 6466
processed:
Transformation of yeast cells Positive
(homologous recombination) homologous
recombinations:
Selection of positive clones Expressing
clones:
(membrane protein 293)
Large-scale cultivation
Cell lysis TAP
Tandem affinity purification purifications: 2357 1993
One-dimensional SDS-PAGE
MALDI-TOF protein identification
[
¥ \J
Bicinformatic data interpretation Identified complexes: 232 547 491

Gavin 2002 Gavin 2006

Komplexy (v priméru 5-7 komponent)  nature Nature

Krogan 2006
Nature



TANDEMOVA AFFINITNI PURIFIKACE (TAP)
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TANDEMOVA AFFINITNI PURIFIKACE (TAP)

PTP tag m
TAPa tag - Oxmyc | HRYV 3C
SF tag

S3S tag

GS tag  _ProtG__ | _ProtG__| TEV | SBP___

HPM tag

I_IRV "_"“(9“"\,‘ % \‘T»fx,ﬁry—-—i




ANALYZA PROTEINOVYCH KOMPLEXU

Proximity labeling

Nativni (vicerozmérné) separace
* Blue native/2D elektroforéza
e Clear native/2D elektroforéza




Proximity labeling
(k urCeni lokalizace proteint, mapovani kompartmentu)

APEX

APEX?2
transfect - s ‘() "OH
wnth It (e biotin- phenol
ﬁ mito-APEX [ :
OH
‘(’ e o o E ‘A.

Peroxidaza (APEX) je cilena HOA
pomoci signalni sekvence do neeaRnetoRIoteihs
cilového kompartmentu (vnitfni

membrana MT, ER....a pod ) kde v

pritomnosti biotinfenolu ,,oznaci”

proteiny v okoli (Tyr). OznacCené

proteiny se izoluji streptavidinem.

Toxicita peroxidu, problematické

zajisteni substratu

— lyse cells
streptavidin beads
mass spectrometry

Rhee HW et al.,Science. 2013 Mar 15;339(6125):1328-31.



Proximity labeling

BiolD

PR Proximal
)  proteins

S ,,,,, Unbound
: -:.::'.:..\‘. ‘ . > —_— ' " }
SET T Denaturing On-bead . ‘;’
> protein trypsin Non-biotinylated
pulldown Capture with digestion peptides
Streptavidin beads l
LC-MS/MS

Protein zajmu je exprimovan jako fuzni protein s

bakterialni biotin ligazou ktera v pfitomnosti biotinu ,0znaci“ proteiny v
nejblizSim okoli. OznaCené proteiny se izoluji streptavidinem.

Pomala rekéni kinetika, dostateCna biotinylace v radu hodin.

Roux KJ et al. J Cell Biol. 2012 Mar 19;196(6):801-10.



Proximity labeling
TurbolD a split-TurbolD

Mutantni kvasnicné biotin ligazy — cilena mutageneze a selekce
Aktivivovny biotin difunduje z aktivhiho mista do bezprostredniho okoli

Jeden nebo dva fuzni proteiny
s rychlou kinetikou v radu minut, nizsi toxicita

TurbolD Distal

e endogenous proteins
Biotin o9 P

N
@C:;:_e o,

TurbolD

. Biotinylated proximal
S p | I t'TU I b 0] I D endogenous protein Distal

endogenous proteins

Reconstituted
Protein A Tb(N split-TurbolD
‘ A-B mteractlon |/ \@C
J Tb(C) /
Biotinylated proximal
Protem B endogenous protein

Cho KF et al. Nat Protoc. 2020 Dec;15(12):3971-3999.



LUX-MS znaceni okolnich histidin po jejich oxidaci
(v okoli generatoru singletového kysliku - SOG)
Pro mapovani proteinovych komplext na povrchu buriky

ligand-guided and light-activated protein proximity labeling high-throughput protein capture & processing

"

»
j_?. histidine

1 single!
) 02 axygen

_T 2-oxo-histidine

i

Sample (light) N\ N
sy =D "...- ) -0 m)”‘"“
_}Ts ,,J\/\./\., Y\M>
biotin
0G
= o« - Control (no light
Control (no light) 7™\ j e nirol (o fight)
cell surface proximity network relative quantification DDA / DIA LC-MS/MS release of proteolytic peptides
protein Y ® &
mant 17 LY L b £ o O
' protein Z “ Sample Control
Control

Mdaller, M et al. Nat Commun 12, 7036 (2021).



