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Transcriptome

Lipids
(Lipidome)

Metabolome =S

Metabolites

Phenotype/Function

2
http://en.wikipedia.org/wiki/File: Metabolomics schema.png



CGO010

Proteomika - ProC?
z kazdého genu miize vzniknout nékolik proteinu, resp. jejich
forem, kter¢ nelze indikovat na zakladé analyzy DNA resp. mRNA

neexistuje prima korelace mezi obsahem mRNA a vyslednym obsahem
proteinu

funkéni vyznam proteinu zavisi velmi Casto na jeho interakci s jinymi
proteiny ¢i DNA/RNA

na urovni proteinl 1ze zachytit epigenetické faktory regulace exprese genu
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Narocnost analyzy proteomu

s ll),l;:, 10'9 Really Is Wide Dynamic Range

(Here on a linear scale)

eoforms
3), 186 (2013))
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Piehled vybranych metod pro studium proteini
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Proteomické aplikace

@ Hmotnostni spektrometrie (MS)
nejrozsirenéjsi technika pro charakterizaci proteinii
a jejich modifikaci (na zdklade primarni struktury)
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Hmotnostni spektrometrie v proteomice

analyza intaktnich molekul

(MW, kontrola produktu reakce, MALDI-MS
profilovani)

w0 om0 to &0 sm 0 am omm
Ditanca Love

identifikace proteinu
(identifikace, proteinoveé komplexy, de novo

sekvenovani) 835 el
v 923.34
b j Sphos z+! 8
charakterizace proteinovych modifikaci E——— I-—‘
(fosforylace, acetylace,ubikvitinace aj. ) cal. e

T I T T T T I T
800 900 m/z

kvantifikace proteinu
(pomoci ,izotopickych” znacek , label-free, MRM)

charakterizace 3D struktury proteinu
MALDI-MS zobrazovani 7



CGO010
Differencéni (expresni) proteomika

Kvalitativni a kvantitativni srovnani proteomu
- urCeni zmén v regulaci proteini a jejich forem (PTMs), které
nastaly v dasledku vnitinich ¢1 vnéjSich podnéti.

kontrola stres

Rhodotorula glutinis

i



Cilena proteomika

CGO010

Sledovani kvantitativnich zmén vybranych proteina (napt. biomarkerti) ve vzorcich.

Stanoveni enterotoxinu (S. aureus)
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Funkéni proteomika

CGO010

Studium interakci proteint a jejich funk¢éni vyznam.
- interakce mezi proteiny
- vznik a architektura proteinovych komplexti
- interakce proteind s jinymi molekulami (RNA, DNA metabolity aj.)

L. Kozakova et al., Cell Cycle, 14, 920-930
(2015)

A Drosophila Protein Interaction Map
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CGO010

Strukturni proteomika

Studium vysSSich urovni proteinoveé struktury (terciarni, kvarterni) a vztahu struktury k
funkci proteinu.

Y - subunit

Strukturu formuji rizné typy vazeb — iontové interakce, vodikové mistky, van der Waals sily ?Iebo
disulfidické mustky.
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Increase in knowledge of genomes
protein characterization by MS is in principle based on knowledge of primary sequence

Number of sequences in NCBIprot database (2002-2018)

D SD 1[]{] millions 15D

26.11 02

17.10. 08

18.3. 12

28.2. 14

10.7. 16

3.2. 18

12




&
d
E r
4
:
e
o ! !
: - o
] ..v;m».
-




CGO010
Kontrola produkti syntézy

Intens. [a.u.]
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Western Blotting vs Hmotnostni spektrometrie

{> A
K Fe &

P

e - Actinin

jistota identifikace
~ citlivost

instrumentalni narocnost

CGO010

>gi|3157976|gb|AAC17470.1| alpha actinin [Homo sapiens]

MVDYHAANQSYQYGPSSAAMAWRRGSMGDYMAQEDDWDRDLLLDPAWEKQQRKTFTAWSNSHLRKAGTQT
ENIDEDFRDGLKLMLLLEVISGERLPKPERGKMRVHKINNVNKALDFIASKGIKLDFHRAEE IVDGNAKM
TLGMIWTIILRFAIQDISVEETSAKEGLLLWCQRKTAPYKNVNVONFHISWKDGLAFNALIHRHRPELIE
YDKLRKDDPVTNLNNAFEVAEKYLDIPKMLDAEDIVNTARPDEKAIMTYVSSFYHAFSGAQKAETETAAN
RICKVLAVNQENCSTSMEDYEKLASDLLEWIRRTIPWLEDRVPQKTIQEMOQQKLEDFRDYRRVHKPPKVQ
EKCQLEINFNSVQTKLRLSNRPAFMPSEGKMVSDINNGWQHLEQAEKGYEEWLLNEIRRLERLDHLAEKF
ROKASTHEAWTDGKEAMLKHRDYETATLSDIKALTIRKHEAFESDLAAHQDRVEQTIAASAQELNELDYYDS
HNVNTRCQKICDQWDALGSLTHSRREALEKTEKQLEATITIDQLHLEYAKPAAPEFNNWMESAMEDLQDME IV
HTITEETEGLISAHDQFKSTLPDADREREATILHPQGGQRIAESNHIKLSGSNPYTTVTPQIINSKWEKVQQ
LVPKRDHALLEEQSKQQQSNEHLRRQFASQANVVGPWIQTKMEETATISIEMNGTLEDQLSHLKQYERSIV
DYKPNLDLLEQQHQLIQEALTIFDNKHTNYTMEHIRVGWEQLLTTIARTINEVENQILTRDAKGISQEQMQ
EFRASFNHFDKDHGGALGRGVQGLPHOPGLRRGERPAGEAEFNRIMSLVDPNHSGLVTFQAFIDEFMSRET
TDTDTADQVITSFKVLAGDKNFITAEELRRELPPDQAEYCIARMAPYQGPDGVRGALDYKSFSTALYGES
DL o1

kDa

15



CGO010
Kontrola vysledku reakce
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CGO010

MALDI-MS profilovani

@l — 5

PCA analyza
vzorek extrakce MALDI MS »
peptidii/proteint (3 - 20 kDa) databa:fo';’i'al-m MS

+ identifikace mikroorganizmu

+ tfidéni vzorku (kontrola kvality potravin)
4

17



CGO010
Identifikace mikroorganizmi pomoci MALDI-MS

Sphingomonas paucimobilis

JtMmMLWWW

Aeromonas hydrophila

R0 L0 R 1P| WO R

1000

2000 7

500 ° Alcaligenes faecalis -

5000 7000 9000 11000 m/z| 18




CGO010
Identifikace mikroorganizmu pomoci MALDI-MS

Acinetobacter calcoaceticus NIPH 2245T
Acinetobacter calcoaceticus NIPH 2155
[ | ——]Acinetobacter calcoaceticus NIPH 3804

identifikace na zakladé srovnani naméreného profilu s profilem z databaze

Detected Species | La... |
Q Brachyspira murdochii DSM 12563T DSM 2.267
o #zoarcus indigens YB32 MPE 1.164
o Paenibacillus palymysa DSM 741 DSM 1.127

spolehl @ Lactobacilus antri DSM 160417 DM 1.122
O Sphingobacterium spiritivorum D3M 11722T HAM 1.070
O Staphwlococcus schleiferi ssp schlgiferi DSM 4809 .., 1.068
@ azoarcus sp BH72 MPB 1.053
a acidovorax avenae ssp avenae DIM 7227T HAM 1.015
G Streptococous salivarius 165 M3 23 165 1.009
o Bacteroides Fragilis ME_9009 05 THL 1.006

@ uznana metoda v klinické praxi

tAcinetobacter nosocomialis NIPH 97
Acinetobacter nosocomialis NIPH 106

1 1 1 ] ] ] i 1 1 1
1000 900 800 700 600 500 400 300 200 100 0
Distance Level

Sedo O. et al., Syst. Appl. Microbiol., 36 (8), 572— 578 (2013) 19



e CGO010
" MALDI-MS profiling of spider venoms

e T —

* evolution of food specialisation in spiders
* species adaptations
* ant-eating spiders

MSP Dendrogram

Z. merlijni
-|D adriatica 2

- D adriatica 1
] ‘ D ninnii 2
4{ ‘ D ninnii 1

C algerina
-|Z josefinae 3
-|Z josefinae 4
-|Z josefinae 2
-|Z josefinae 1
-|Z alacre 2
-|Z alacre 1
Z atlanticum 4
Z atlanticum 3
Z atlanticum 2
Z atlanticum 1
Z aleutejanum 2

e
Lz aleutejanum 1
;

Z merlijni 5
Z merlijni 2
Z merlijni 1
Z merlijni 4
Z merlijni 3

L L L L L L L L
900 800 700 600 500 400 300 200 100
Distance Lewel

h . . Pekar S. et al., J. Anim. Ecol., 81 (4), 838-848 (2012)
cooperation with prof. Pekar, FS MU Bocdnek O. et al., Toxicon, 133, 18-25 (2017) 20
Pekar S. et al. Mol. Ecol., 27 (4), 1053-1064 (2018)



Analyza profili —v€asna detekce chorob CG010
(peptide profiling, pattern profiling)

[ ]
klastrova analyza

zadna ¢éi minimalni MALDI MS, SELDI MS

uprava vzorku (3 - 20 kDa)
(ionex, IMAC, afinitni
sorbent)
Step 1: Discovery Step 2: Evaluation Step 3: Class Predietion
[ Training data | l Test data ‘ | Unknown samples
S = .
‘ ( ase ‘ [ Cunlml ‘
’ l\p[l J Tg.pnz T'ype 1 T'ype 2
Profile Profile Profile Profile
Pattern ijl‘.vl.t]\(.‘l J Cluster analysis ‘
5
¥
i Lo
! =
j Case | | Conirol |
W7 N | 4




Uncertain

¥ Normal X

# of People

iseaseClearly
Disease

Test Value ——

J. LaBaer et al., J. Proteome Res., 4 (4) 1053-1059 (2005).

CGO010

7



f glycans
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Glycan profiling and structural analys

NSCLC - Bronchoalveolar Carcinoma
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MALDI-TOF-MS spectra of N-glycans after

desialylation

@Man; O Gal; @ GleNAc; V Fuc

Lattova E., J. Proteome Res., 15 (8), 2777-2786 (2016)
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CGO010

Vyuziti MS pro vyhledavani biomarkert

piima MS analyza vzorki / Identifikace biomarkerﬁ\
(MALDI MS, SELDI MS)
Patt fili Separace
attern profiling GE. LC

srovnavani peptidového (proteinového)
slozeni vzorku ,,zdravého* a nemocného
(bez identifikace, statistickd analyza)

srovnavani peptidového (proteinového)
slozeni vzorku ,,zdravého* a nemocného
(analyza obrazu)

MS
MS/MS

identifikace rozdilovych proteint

vCasna diagnostika chorob D

specificka protilatka

Imunodetekce
k MS/Protein arrays /
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CGO010

Proteomickeé aplikace vyuzivajici ,,pouze
identifikace proteinu

26
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Obecné schéma proteomického experimentu
Analyza komplexnich smési

vzorku

izolace proteinu

proteinovy extrakt
(proteolyticke stépeni)
vicerozmérna frakcionace/separace

gelova elektroforéza, kapalinova chromatografie
kombinace separacnich principu

zjednoduseni komplexni smési
pred viastni detekci

<

proteinové (peptidové) frakce

MALDI-MS/MS
LC-ESI-MS/MS

<

identifikované proteiny
27



Separace proteinovych izolatu na urovni intaktnich proteinu

e T S m-solution
digestion
||‘|\ - N N N
HPLC - UV Protein fraction Peptidy

collection

i 2 "F\\_f/)) f’r\\J/b rw

< T T in-solution/ in-gel

digestion rr\\%' g,-"'r\\.J/b fr\\‘}/b

Peptidy

IEF (in-solution, in-gel) Rl ‘ | H
& & e

Proteinové
frakce

28

CGO010

MS analyza
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Separace proteinovych izolatu na urovni peptidu

In-solution shotgun proteomics
digestion
% 2 I c.ﬂr\\ﬂ) MUDPIT (Multi-Dimensional Protein Identification Technology)
Protein mixture Peptides
- N

AT A% A% 0 A0 A0

1D (2D) HPLC — on-line/off-line IEF frakcionace LC-MALDI

A

N ek’
e

vzdy MS/MS analyza

8/

29



CGO010
Charakterizace proteomu

identifikace proteinu ve spotech, MS/MS techniky

AN P~ P J

proteom stafylokokového faga 812, spoluprdce s prof. Doskdiem (UEB PiF MU)
Eyer L. et al., Proteomics, 7 (1), 64-72 (2007)

30
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A draft map of the human proteome
Min-Sik Kim et al., Nature 509, 575-581 doi:10.1038/naturel3302

a Adult tissues Fetal tissues
Liver
Spinal cord Frontal cortex '
» -« Retina
N E 4

Ovary

. ) ¢ ¢
. ! Kt e A Rectum Commaon mygloid progenitor Common lymphoid progenitor
Kidney » \ ' . .
r' "\ Y : v v
Urinary bladder - . : i Ovary Al Y Y
g’ A o o
Prostate ¥ Testis Platelets Monocytes .FE:}'S _ng'ls crgl*l{s CEIIS




CGO010
Ovéreni sekvence a urceni izoforem OBP proteini

% sliny
% 2D gelova elektroforéza

% MS/MS vybranych spotu

Myodes glareolus
@ neniznam genom
@ nejsou protilatky .

spoluprace s PiF UK Praha Stopkova R., Zdrahal Z., Ryba S. et al, BMC Genomics 2010, 11:45



Ovéreni sekvence a urceni izoforem OBP proteint
MALDI-MS/MS a LC-MS/MS
manualni interpretace spekter

ptivodni sekvence - QAELEGKWVTTAIAADNIDTIEEEGPMR (OBP3)
DAELEGTWYTTAIAADNVDTIEEEGPLR
HAELEGTWYTTAIAADNVDTIEEEGPLR

CGO010

A 'T‘@ﬂ eiz%ge%¢L ﬁif N Do A A AT E—L—E-
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CGO010
Charakterizace proteinovych komplextu

Junkcni proteomika

> 80% proteint je funkénich az po zaclenéni do komplexu

~ 10000 typl interakci
Aloy P, Russell R. B.: Nat. Biotechnol. 22 (10), 1317-1321 (2004)

@ vyhledavani novych interakci
@ moznost studia ,,celého” komplexu

purifikace
komplexu

-

34



CGO010

Purifikace proteinovych komplexi

in vivo exprese proteinu se znackou

a Immunochemical purification

Endogensous
complex

Purification
with antibody

(1) Washing
(2) Elution

T
1
¥
-

\

b One-step affinity purification

C Two-step affinity purification

~360s00

Protein sequence
fused to tag

Protein sequence
fused to tandem tag

(&) Homalogous recombination
(b) Transient transfection
() Retroviral gene transfar

{a) Homaologous recombination
(b} Transient transfection
{c) Retroviral gene transfer

Expression of
tagged protein

Expression of tagged
protein containing
two tags spaced by
a cleavable linker

O

l

Assembly of
complex containing
tagged protein

Assembly of
complex containing
tagged protein

Purification using
affinity column

First purification
step using affinity

2

against tag column against tag
{1} Washing (1) Washing
(2] Elution (2) Elution by clesvage

Second purification
step using affinity
column against tag

4—//:'-(

(1) Washing
(2) Elution

=-Vlcan

Purified protein

complex

T. Kocher, G. Superti-Furga: Nat. Methods, 4(10), 807-815 %?007).



CGO010
Moznosti MS v analyze komplexi:

identifikace jednotlivych ¢lentt komplexu vcetné posttranslaénich modifikaci
validace interak¢nich partnert (odliSeni nespecifickych interakci)
urceni pomérl jednotlivych ¢lent komplexu (stechiometrie)

urceni prostorove struktury komplexu (cross-linking)

Npl3

o o .
Modul Core 64 o
125 CD“““ Qnﬂ G Lrwmo (gc/ﬂ-:l

Module 35

Gavin A.-C. et al.: Nature, 440, 631-636 (3806).
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Charakterizace posttranslac¢nich modifikaci

38



CGo010
Proc¢?

pocCet druhu PTMs > 400
pocet PTMs 90 000 (experimentalne identifikovanych)

230 000 (predikce)
(SwissProt, per = 530 000 proteinii)

i

U

G. A. Khoury et al., Sci. Rep. 1, 90, (2011); http://selene.princeton.edu/PTM Curation

...PTMs are known to act alone and in combination to regulate nearly all
aspects of protein function...

...Post-translational modifications (PTMs) occur on nearly all proteins. Many
domains within proteins are modified on multiple amino acid sidechains by
diverse enzymes to create a myriad of possible protein species. How these
combinations of PTMs lead to distinct biological outcomes is only

beginning to be understood...

A. P. Lothrop, M. P. Torres, S. M. Fuchs, FEBS Letters. 587 (2013) 1247-1257
39



Analyza fosfoproteomu
zmény béhem bunécného cyklu
Olsen J.V. et al., Sci. Signal., 3 (104) ra3 (2010)

@ quantified 6027 proteins

@ quantified 20,443 unique phosphorylation sites

- HELA bunky
- SILAC znac€eni
- TiO, frakcionace

- LC-MS/MS (Orbitrap)

A

Gene Ontology biological process

—

Regulated M phase

oo P e cpie Qg}"
o5 _\C,_JQ" LA

L

]|

Ribosome biogenesis
b Immune response
RNA elongation

Macromolecular
—  biosynthesis
Amino adid
biosynthesis

Anti-apoptosis

— Muclear Export
Muclear transport
RNA export

Endosome transport
[~ RNA splicing/processing

Cell cycle

Protein ubiguitination
M phase

[~ Mitasis

Requlation of metabolic
processes

Regulated S phase

m S P o Qg}“
P RS L

I\

CGO010

t— Metabolic processes

Cytokinesis
Actin cytoskelatal

DMA replication
Chromosome condensation
=

DNA processing
P=DNA damage response
Stress response

I Ribosome biogenesis

The panels show the phenotypic phosphoproteome comparison organized by GO biological process for
mitotic (left) and S phase (right) cells. Proteins involved in metabolic processes have high-occupancy
phosphorylation sites during mitosis, but low-occupancy sites during S phase (color scale:4y(?llow, high
overrepresentation; dark blue, high underrepresentation).



MALDI-MS celych proteinu

CGO010
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MALDI-MS tryptickych digestu

CGO010

500

450

400

350

300

250

200

150 —

100

8.588

162

1360.618
1360.618
1437.600
1031]. 483
1757.872

2783%.3528

@ stejny protein

@ rozdilovy peptid

5626.770




CGO010

Detail spekter digestii proteinu pred a po deglykosylaci

500

450

400

350

300
250

200

150

100

12783

PNGase A

objevil se peptid 2797, vedle peptidu 2795

180

bl

@ N-glykosylace
@ A, =1169Da

aver

peptid 3966 zmizel

2900 3100 3300 3500




Detail spekter digestii proteinu pred a po deglykosylaci

CGO010

450

me JMM A VM

44




CGO010

Shrnuti vysledki

trypticky peptid 2796 Da ...PHIFDYSGS... ,
kde D vznika z N po deglykosylact PNGasou A

puvodni sekvence je tedy ...PHIFNYSGS... (hmotnost 2795 Da)
Peptid potvrzen take LC-MS/MS analyzou (v glykosylovaném vzorku
digestu nebyl nalezen)

Hmotnost glykanu 1170 Da odpovida

xylose+fucose+3*mannose+2*N-acetylglukosamin

Nebyl ddle potvrzen MS/MS technikami

45
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Proteomickeé aplikace - kvantitativni studie

47



CGO010
Charakterizace zmén proteomu

diferencni proteomika

analyza obrazu 2-D gelu
LC-MS/MS vybranych spotu s rozdilnou intenzitou

£48 &0 54 5.8 82 B8 TO T4

44 48 &2 -1 60 &4 64 72 A0
=]

44 48 52 58 60 &4 E8 T2 80

Acidithiobacilus ferrooxidans grown on ferrous iron (A) and elemental sulfur (B)

P. Bouchal et al., Proteomics 2006, 6, 42784285,



Obecné schéma proteomického experimentu

CGO010

Analyza komplexnich smési s cilem kvantifikovat jednotlivé komponenty pomoci

izotopicky odliSnych znacek

Vzorek /

extrakt A

spoleq

MS

kvantifikace bez pouZiti izotopicky odlisnych znacek
., label free“ metody

statistické zpracovani namérenych MS nebo MS/MS dat

pocet vzorkit bez omezeni
neni treba zadne derivatizacni reakce

mensi presnost

relativni kvantifikace

zorek B

!

xtrakt B

1

5 peptidl

4

r\'trvpa race )
D ot .,,,.,...«J‘Lb\juw. FEPRTRETY

MS or MS/MS analyég
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Charakterizace markerovych proteinu u kurat infi lmV‘mych salmonelou
relativni kvantifikace

) = ¢ ) — ¢
kontrola po infekci
l vzorky stény streva l
proteinové izolaty
l digesce trypsinem 1
reduktivni alkylace

LC-MS/MS
data processing
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@ identifikovano vice nez 2300 proteint
@ kvantifika¢ni idaj pro vice nez 1900

objasnéni molekularnich mechanizmu

nalezeni markerovych proteinu pro ¢asnou diagnostiku

!

ovéréni pomoci real-time PCR

spoluprdce s VUVel Brno
Matulova M. et al., Vet. Res., 44:37 (25011 3)



Deep proteome coverage
obtaining maximum information about proteome

Direct analysis of complex protein mixture (tryptic digest) by LC-MS/MS
2000-5000 protein identifications

Cells contain ~ 8 000 — 10 000 proteins

Reasons
* Wide dynamic concentration range
* Time limitation of mass spectrometers (not enough time to measure all peptides eluting
simultaneously from column)

Solution
To simplify the complex sample prior LC-MS/MS analysis by fractionation
» organelle level
* protein level
[- peptide level ]

* instrumentally (e.g. repeated analyses of the same sample with exclusion of
already identified peptides, scheduled precursor list (SPL))
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2-D LC-MS/MS off-line vit Bryjas 1ab Experimental design

Lysis SDT buffer [SDS+DTT+Tris]

FASP — UUU RP - pH 3

3 LC-MS/MS
reversed phase UU@ (Orbitrap Elite)

| |

w/o and with SPL Data processing
LC-MS/MS
(Orbitrap Elite) SPL — ,,scheduled precursor list* analysis enables repeated analysis

Data processing of sample with exclusion of already identified peptides in
previous analysis 53



Charakterizace proteomu a fosfoproteomu bunécné linie HEK293
spoluprace s doc. V. Bryjou, PiF MU

Wnt3a
aktivace

WT vs DVL KO 2-D LC-MS/MS off-line
2 replikaty

zpracovani dat

w/o and with SPL ik g e ok
— ,,scheduled precursor lis
LC-MS/MS analysis enables repeated analysis of

(Orbitrap Elite) sample with exclusion of already

identified peptides in previous analysis -

Data processing



2-D LC-MS/MS off-line

High pH fractionation of whole proteome digest (1t" D)
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Number of identified proteins

all 1 pep 2pep M3pep 4 pep 5+ pep

Fractionation
three fold increase in number of identified proteins
Higher sequence coverage for most proteins
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Cilena MS/MS analyza vybranych proteinu
relativni /absolutni kvantifikace
multiple reaction monitoring (MRM)

screening — vybér kandidatniho proteinu

piiprava metody (vybér MRM piechodl — peptid + vybrany fragment)

vlastni analyza a zpracovani dat

v

Intensity

In-solution
% digestion y "}:\\.j/b
Protein mixture Peptides
Q1 Q2 Q3
( ] ]
L)
\J " UH /u \: - :|
% @ @@= o ¢ ¢« v
o ‘e :H N e J
( ) ] 0
Peptide Fragmentation Fragment

Selection

Selection

LC-MS/MS — MRM mode

MRM |
Z| Signal ||

Time

vysoka citlivost

http://www.srmatlas.org 57



@ vybér peptidi vhodnych pro kvantifikaci
@ absolutni kvantifikace pomoci AQUA peptidi

Kvantifikace enterotoxinu

cilena analyza vybraného proteinu
MRM

SEH2_30ul_1

CGO010
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Retention Time

vysledek - zjiSténé mnoZtvi/koncentrace daného proteinu ve vzorku
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Concentration
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SWATH MS
Q-TOF, MS/MS < 10 ppm

MNm/:
1200+

11751

525+
500+

4754

data 1ndependent acqu1s1t10n

swath : s -
width : i i : i *ﬂ!ﬁ "i“":'--':'
450 : : : ; o || g; = :
8 ==t
400 4m——p : : i o
cycle time retention time Retention time

2

y2 y3 y4d y5 y6 y7 y8 o y10 y11

klasické DB prohledavani nelze
srovnani s knthovnami ref. MS/MS spekter
Relativni 1 absolutni kvantifikace

o
o
o

Gillet et al, MCP, 11, 1-17 &012)

celé MS/MS spektrum
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zakladni predpoklad aspéchu — spravna priprava vzorku

Proces ptipravy proteomickych vzorki je sloZen z mnoha
procedur, v kazdém z nich hrozi ztrata vzorku ¢i jeho ovlivnéni

zachovani puvodniho proteinového slozeni
zachovani modifikaci (napr. inhibitory fosfataz)
odstranéni kontaminant rusicich koncovou MS
analyzu

GIGO
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a to je konec
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