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PROTEOM

* komplexita 1007
" dynamika

= gekvence

= gstruktura

= abundance

= Jokalizace

= modifikace

= nterakce

= biochemicka funkce

geny - nositel¢ instrukce proteiny - vykonavatel¢ instrukce



ALTERNATIVY SEPARACE
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I. dvourozmérna gelova elektroforeza 2D GE

IL. (multidimenzionalni) kapalinova chromatografie



I. DVOUROZMERNA GELOVA ELEKTROFOREZA 2D GE




Proteomicky experiment

extrakce fokusace SDS-PAGE digest MS
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prefrakcionace deplece/obohaceni
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ANALYZOVANY VZOREK - HOMOGENIZACE

* mechanicky
 ultrazvukem

e tlakem

e zmrazenim / rozmrazenim
* detergentovou lyzi
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Breakup of cell and
separation out of proteins



SOLUBILIZACE VZORKU

* nekovalentni interakce — denaturace detergenty
CHAPS, Triton, Nonidet

chaotropy

mocovina, thiomocovina

= disulfidicke mustky — redukce

* inhibice proteaz, fosfatdz, glykozidaz

" odstranéni soli, lipidu, polysacharidi, NA



DETERGENTY

zadny celkovy naboj
0.5 -4%

pouzitelné ve vysokych koncentracich moCoviny

neionogenni

zwltteromtove

SDS jen v nizkych koncentracich (do 0.25%)






ZAKLADNI PRAVIDLA

" zabranit proteolyze

" jednoduchy postup

= Cerstve reagencie

= Cerstvy vzorek

" odstranit pevn¢ Castice - centrifugace

= odstranit kontaminanty



KONTAMINANTY

= soli, zbytky pufru

= mal¢ endogenni molekuly
= lontove detergenty

= nukleové kyseliny

= polysacharidy

= lipidy

= fenolické latky



2D GE

" prvni rozmer IEF
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[ZOELEKTRICKA FOKUSACE

 imobilizovany pH gradient
e amfolyty




IPG STRIPY

= Siroky rozsah 3-10, 3-10NL
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ROZSAH STRIPU
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FOKUSACNI PARAMETRY

=  rehydratace
= aplikace vzorku

= ochrana cysteinu

=  fokusacni podminky

Protean IEF Cell



DRUHY ROZMER 2 DE GE

SDS-PAGE ELEKTROFOREZA

Second Dimension: Separation by size

e

Blotting

OR

staining

=ilver stain

# Charge




DETEKCE PROTEINU

 gel x blot

e visualizace

 barveni v gelu

barveni
radioaktivita
imunodetekce

po elektroforéze
pied elektroforézou

specificke pro protein
specificke pro PTM

viditelne spektrum
fluorescence



BARVENI PROTEINU V GELU

Coomassie Blue R-250

Coomassie Blue G-250

Stiibro: kompatibilni s MS
nekompatibilni s MS

Sypro Ruby

Flamingo Pink

Pro-Q Diamond

Pro-Q Emerald

» Charge

(8 ng) 36 ng 1-4ng
% . My
Coomassie ] Sypro Ruby




Colloidal CCB
A. thaliana
mnozstvi proteinu: 100 ng/gel

A. thaliana
mnozZstvi proteinu: 20 pg/gel

~=" SYPRO Ruby
. .. A thaliana

mnozstvi proteinu: 20 ng/gel
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Sypro Ruby




ANALYZA OBRAZU
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PDQuest
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BIOMARKER

 detekuje pfitomnost onemocnéni
e prispiva k zvladnuti nemoci - ptedpovéd’ a potvrzeni ucinku 1€ku
staré Recko — sladkd mo¢
dnes asi 150 proteintl klinicky relevantnich

VALIDACE

 analyticka  stabilni robustni metoda
 biologicka  biochemické drahy a jejich zmény, biologicka variabilita u zdravych
e klinicka prediktivni pfedpovéd klinické zmény, > neZ biologicka variabilita

[

personalizovana medicina
vlastni kontroly

eticke problémy

kupka sena
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Biomarkery onemocnéni GvHD v lidské plasmé

Den 21 — pred klinickym projevem GvHD

Den 44 — po klinickém projevu GvHD
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2D GE INSTRUMENTACE

= Protean IEF

= Protean Dodeca Cell
= Densitometer GS-800
PDQuest, Quantity One
STORM

Protean Plus Dodeca Cell Mini-Protean 3 Dodeca Cell Protean II x1 Cell



2D or not 2D ?

rozliSeni

vizualni aspekty

multigelove jednotky

dynamicky rozsah

extrémni proteiny (membranove,basicke...)
reprodukovatelnost, image analyza
citlivost barveni

pracnost

nesnadna automatizace

postdigesCni extrakce



10'% Really Is Wide Dynamic Range

Slide courtesy Bruno Domon, ETH Zurich
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PP

he Plasma Proteome |nstitute

Fibrinogen
Transferrin }7 IgA Total C4 Complement Complement Factor B
Alpha-2-Macroglobulin Ceruloplasmin
IgG Total IgM Total
/_ Alpha-1-Antitrypsin Factor H
/—ca Complement C1g Complement
~— Haptoglobin C8 Complement

Prealbumin

C9 Complement

Lipoprotein(a)

Alpha-1-acid Glycoprotein

Apolipoprotein A-1
Albumin et in B

0 -90% 90 - 99%




DEPLECE

odstranéni abundantnich proteint

HSA
VivaPure
PROT20

Before After*

. .h‘ . *H5A and 128G Removal

Vivapure Kit



Lidska plazma - vazana frakce po afinitni depleci

ALBUMIN

IgG Barveni: CB G-250

OO, |
MZ

Immunog‘obulin light chain

Apolipoprotein

albumin

Immunoglobulin kappa light chain



PROTEOMINER
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PREFRAKCIONACE

MicroRotofor

OffGel Fractionator
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MIKRO ROZSAH

4 6.2 7
6.2-7.0 Fraction
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SDS PAGE

Protean I1
Mini-Protean 3
Mini-Protean 3 Dodeca Cell
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bakteriofag 812



Protesn extract | Protein extract 2 Protein extract 3
Labsal with Cy2 Lakwel with Ty2 Label with Cp5

Mix labeled exiracts

Image analysis
Dlata quantification




separace

depletovana plasma
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Calcium-Depleted Human C-Reactive Protein
Amyloid related serum protein

identifikace

vesikly kmenovych bunék




DIGESCE

trypsin  Glu-C  Asp-N thermolysin e IN-GEL
‘ « IN-SOLUTION
VF
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DIGEST

BSA
v gelu
kompatibilni stribro

odbarveny gel

gel bez odbarveni



747.473

1593 .783
22 Lee

1940.059
1573.7649

1328 668

1168.573
1033.511




Different Platforms See Different Plasma Proteomes:

Small Overlap of Four Plasma Proteome Datasets
(Number of NR proteins)

* 46 proteins in all
four lists

41 * 195 proteins in 2

x {;"'a or more lists
. <}« 1175 NR proteins
™~ ¢ total
. Lit
LCMS|
From: The Human Plasma Proteome: A Mon-Redundant List Developed by Combination of Four P P ] m‘\\.A___‘J

Separate Sources, M. L. Anderson et al, Molec, Cell Proteomics, 3: 31 1-326 (2004).



ALTERNATIVA 2D GE

[I. MULTIDIMENZIONALNI CHROMATOGRAFIE



Retention time or volume —=




a
:
:
:

UOREHUBINGS JuBn[]




TYPY LC SEPARACE

CO ROZHODUIJE

KOLONA

naboj
hydrofobicita
biospecificka afinita

velikost molekuly

lonex
reverzni faze
afinitni

gelova



Binding Elution
Cation Exchange

Time or volume ———




Use cation exchange
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Elution

Low
Solvent
Strength

Time or volume ——




Binding Elution

Ligand

Wash
Buffer | __J

Time or volume —»




Resin Elution Selectivity - MALDI-MS

Resin Enrichment - HPLC

400
200

200

5
E
E
E
Fal
(]
B

Relathve Intensity




GELOVA CHROMATOGRAFIE
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KAPALINOVA CHROMATOGRAFIE

HPLC

LC



Choose the POROS Chemistry

Once you've selected a particular mode of chiromatography, you will have a range of POROS surface ¢

selectivity, resulting from differences in Ffunctional grvup andfor functional group demsity, Wiile it ma
chemistry, it can be advantageous o explore alternatioes. With the range of POROS chemstries amnd ¢
becomes a potoerful neto variable to exploit when optimizing your separation
FUNCTIONAL FUNCTIONAL DYHAMIC
T DEMBITY CAPACITY™ L]
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R1 iyl barzene] provdmg kaw reenivry S mamL Al
 Base Poljstyreng 0 phass e Gt
privding higher inding 10 mg/mlL
R=2 dreiny! benoese) srengh ang (et af
Ouatsrmized Fa
ST | 3 | Q polyethyenemne e H my e
Anian e —
Eamamaran Quatermized .
R -~ ] poveitylensmng  Medum 30 mg/mi A
waan D E A E Devvamincetyl  Madum 55 mgiml. A
LT
L CLE N - ] | Polyettiylenaiming  Mathim A5 mgiml M
75 mgyml Bo
H s Sulghnprogy High (PORDS 50 i
— Smghl)
s p Sulphoprogyi Madum 45 mgim. A
Bacmamaans
S [—— Low 10 mgiml, &
curinm CmM Carbmaristiy! High 0 mgAn. Ce

HyororuoRic INTERACTION CHROMATOGRAPHNY

High tnsdy Fi

HP2 pheny! Hagh 12 mgimL

PE Phienyt athar Matum & mpmi. o
* [

ET Eltryl ether Medium 4 mpml

A

Fon
AT — OH Hydroyd — -

klasicky sorbent POROS AL s

Ce

i EP Epowoe e
AcTivaTes ———e =
N - Primary amira — B

-

HY Hytlratite Fe

ArFinITY CHROMATOOGRARHY

RAecombimant
A Protein A A e

Hecombonan =
G Pion G T,
HE Hepann 15 mgrmL ™
mMmcCc mide-shacetate 15 gl =

&

Oligo R3 ;"U { ::u-u-n;n.- Very high phasa ratio | 30 mgiml :'

PepMap C18  Sici Ll

end-cappos T carbon loading

“Test nrotein



BioCAD 700E
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Kolona muze vypadat ruzné¢ . . .




C18
Zip Tip C4
Millipore MC

SCX



http://www.millipore.com/images/xl/MB4009-01%5B760-ALL%5D.jpg
http://www.millipore.com/images/large/MB3984-06%5B758-ALL%5D.jpg

MULTIDIMENZIONALNI CHROMATOGRAFIE

kombinace odliSnych fyzikadlnich a chemickych separacnich principt

= diskontinualni
= kontinualni

= dvoufazova kolona



Proteomelab PF 2D

= chromatofokusace

= RP

Partial pI/UV map
P 1

7 24

626

o

2

5857

3

Untreated

4

4745

1

62

6.0

2

3

Difference

4

4745

1

6.2

6.0

2

s857 &
Treated
(w/ 0.1 pa/mLdrug for 24 hrs.)

3

55

4

ar

45

Directed by the pH monitor, fraction
collection provides fractions according to pI.

]
Fractions from the first dimension are automatically injected in
the second, eliminating the need for manual transfer.

of colon cancer cell line before and after treatment

Toh05 |



MULTIDIMENZIONALNI CHROMATOGRAFIE

PRO

PROTI

velkeé objemy vzorku

moznost koncentrace na koloné
membranove proteiny, basicke proteiny
neni nutno barvit

peptidy — pfime napojeni na MS
automatizace

vizualni aspekty ztraceny: pl a Mr
LC je sériova analyza
GE muze bézet souCasn€ pro vice vzorku



KOMPLEMENTARITA METOD

2D GE 2D-LC

168 467

13% 49%  38%

M. Hecker, University of Greisfwald, bakterialni proteom, HUPO 2005
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R.Westermeier, T.Naven: Proteomics in Practice

A.J.Link: 2D Proteome Analysis Protocols

T.Rabilloud: Proteome Research: Two-dimensional Gel
Electrophoresis and Identification Methods

Busy Researcher’s Guide to Biomolecule Chromatography

Current Protocols in Protein Science
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Il. CENTRALNI LABORATOR



CENTRALNI LABORATOR

« pristup k pokrocCilym technologiim na bazi sdilené
instrumentace a jeji kvalifikované obsluhy

—— proteomicke techniky
—, genomicke techniky

* vyuka - prednasky a prakticke kurzy
* Clenstvi v Association of Biomolecular Resource Facilities



TECHNIKY V CENTRALNiI LABORATORI

sekvenovani a fragmentacni analyza DNA

syntéza a purifikace oligonukleotidu

 kapalinova chromatografie
* gelova elektroforeza

« analyza obrazu

* digesce proteinu
 hmotnostni spektrometrie

* minisklad reagencii pro molekularni biologii



http://lwww.sci.muni.cz/FGP

O
\O2-  Oddéleni funk&ni genomiky a proteomiky

Masary

va univerzita, Plirodovedeckd fakulfa

Brno, Ceskd republika

¥yhledavani
—

OFGP

o O NAS
¥¥ZKUM
¥YUKA
PUBLIKACE
SPOLUPRACE
NOYINKY
YOLNA MISTA
SLUZBY

TECHNICKE
2AZeMI

ODKAZY
KONTAKTY

SLuiey

Proteomické techniky
Genomické techniky

Syntéza oligonukleotidd
Minisklad pro molekularni biologii

PROTEOMICKE TECHNIKY

Jednorozmérna a dvojrozmérna multigelova elektroforéza (Bio-Rad)

Kapalinové chromatografy Ultimate (Dionex-LZ Packings)

Hmotnostni spektrometry Reflex I¥ a Esquire Z000 {Bruker)

Mabizime vEechny kroky nutné ke zpracovani vzorku - od izolace proteind a2 po jejich charakterizaci a
bininformatické zpracovéani dat. Provddime solubilizaci wzorku, depleci abundantnich  proteind,
prefralcionaci, isoelektrickou fokusaci na imobilizovanych gradientech pH, separaci polyakrylamidowvou
gelovou elektroforézaou (1-DE, 2-DE), barveni po separaci v gelu, image analyzu, dile pak frakcionaci
3 separaci kapalinovou chromatografii, proteinovou digesci {in-gel nebo in-solution) a MS analyzu
({MALDI-TOF M5 a LCMSMS),

Kontaktni osoby

Hana Konednd, RMDr. 54949 5050 hanak@sci.muni.cz
54949 1465

Zbynék Zdrahal RMDr., Dr. 54949 1466 zdrahal@sci.muni.cz
54949 5258

Dbjednavkovy formulai
Cenik elektroforetickych separaci

Cenik MS analyz

DMA SEKYENOYANTI A FRAGMENTACHI ANALTZA

Geneticky analyzator DNA ABI PRISM 310, Perkin Elmer

autornatické stanoveni sekvence nukleotidd DMA metodou kapildrni elektroforézy s laserowym
detektorern. Z jednoho stanoveni je obvykle Gitelnych 450 - 600 bazi. Wykonnost pristroje: az 4
500 bazif/den. Dalii aplikaci je stanoveni délek fragmentl DMNA, které je zaklademn Fady
molekuldrné-genetickych analyz pii charakterizaci genomowvych lokusd nové izolovanych genﬁd
charakterizaci mutaci a urdovdni piibuzenskich wztahd mezi jedinci. Kapacita a¥ 625 genotvpd
denné.

FFectéte =i, prosim, pravidla sluéby sekvenovani.

Kontaktni osoba

Eva Padérovd MSc, 54949 6341 paderoyva@sci.muni.cz
54949 2517

Dbjednavkovy formula¥ pro sekvenaci DNA. %
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