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GELFREE"S100

I FRACTIONATION SYSTEM

GELFREE 8100 CARTRIDGE KITS

eLow Mass Cartridge Kit: 3.5—-50 kDa
*Mid Mass Cartridge Kit: 3.5—-100 kDa
*Mid Mass Cartridge Kit : 3.5 - 150kDa

*High Mass Cartridge: 3.5—300 kDa
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ADVANCE Nanoflow UHPLC system
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2-Pump Binary

2-Pump + 1 Valve Binary

2-Pump + 2 Valves Binary

2-Pump + 1 Valve + Loading Pump
Binary

3-Pump Ternary




Proteomic Analysis of Formalin Fixed Tissue and
Frozen tissue by Mass Spectrometry

Unique Peptides
Unique Proteins

Liquid Tissue® - More Data

A unique alternative to current methods — the first practical means
to profile protein expression levels in large sets of tissue samples.

¢ Compatible with mass spectrometry or reverse phase protein arrays
+ All types of diseased and normal tissue
+ Formalin fixed or fresh frozen tissue

+ Simple, automatable protocols




MS based Assay
using Nanoflow LC and
Quadropole MS with SRM
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SRM Analysis of EGFR Signaling Pathway

Measurement of EGFR pY1197 and ERK pY204 in FFPE A431 Cells

Medscapee www.medscape.com

. EGFR pY1197 SRM Analysis
Ligand-bound P Y

homodimer

25000

20000
15000 -
10000
5000 I
' ,J

25ng 50ng 100ng 200ng
EGF Stimulation (ng/ml}

Extracellular
domain

Plasma

EGFR pY 1197 AUC

ERK pY204 SRM Analysis

70000

60000

50000

40000

4 30000
20000
[ 10000 1
i 0 -

25ng 50ng 100ng 200ng
EGF Stimulation (ng/ml)

ERK pY204 (AUC)

Sourg




Timecourse Analysis of EGFR/ERK Pathway

Medscapee www.medscape.com
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Bridging the gap on Clinical Proteomics
for Biomarker discovery

Total solution for the handling of clinical sample and
the following analysis platform
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A Method to Prevent Protein Degradation in Tissue Samples

— Key for high quality Peptidomics and Proteomics

Mats Borén PhD, Head of Development, Denator AB, Sweden
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Biological challenge - revealing the true in vivo profile
HEEY T ILDin vivo TAT7AILERBIZIX?

e Proteins and peptides degrade/change rapidly post-
sampling due to endogenous enzymatic activity

e Degradation products interfere with analysis such as
2D-gels, mass spectrometry or Western blot

e Results not representative of in vivo state




Post sampling changes in samples
EFRYTNOY LTIV TROEL

“The sample is alive”

denalor

e 15 seconds

— 25-50% less ATP, |
— 50% less glucose, |50% more lactate 1

e 45 seconds
— 75% less glucose,|150% more lactate 4

e 1 min
— 50% less ATP ¥
— pH drops due to lactate accumulation¥
— 100% less glucose,y 200% more lactate 4
— NA/K ATPase stops working
— K-depolarisation
— Cytoslic Ca increase

Switch from aerobic to anaerobic metabolism
FSBKE SRR HHICRAYF



Nano-LC MS

denalor
Protein degradation => peptides post sampling
BEREODTIST—ay
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Source: Skold, et al., Proteomics 2007, 7, 4445-4456
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Degradation
e Rapid increase of peptides -> the
result of degradation

e “New” peptides are fragments
from high abundant proteins
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Skold, et al.,
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Proteomics 2007, 7(24), pp 4445
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Stabilization thru Thermal Denaturation

B_KkHEBEREDODLZTEI
Maintainor®Tissue Stabilizor®T1

<

Treatment/Storage Stabilization
IR RTF REIL
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Stabilizor workflow RELMEBDT—HT7O—

Stabilize (<60 s)
under standardized
conditions - no additives

Improve analytical
resolution - eliminate
interference from

Risk of further degradation at every step




denalor Multiple downstream applications
WBEROTIT)r—3ay

MD LCMS MALDI MS Imaging

ELISA -

LCMD Western blot

LCMD-Laser Capture Micro Dissection
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Peptidomics: Discovery and potential drugs

RTFRIHOR

e Bioactive peptides as potential x19°6
>
drugs £ g
c
8 7
. : £ 6 B Snap frozen
e Peptides of interest not seen when T 25 = Denator
using conventional sample ° § 4
reparation o £ 3
Prep o = 2 - . /. 5 s B
1 AV X 60

e “Several potentially bioactive R
peptides where found when @e*,\' <& N & 3 &
Stabilizor was used”

Data courtesy: Sanofi-Aventis, France
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Peptides in mouse brain

3

MALDIA A— 04

Stabilized, tissue Snap frozen Stabilized, on slide

Data courtesy of:
Goodwin et al, Proteomics 2008,8, pp 3785-3800 m/z 4939 Da
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FFPE — Formalin Fixed Parafin Embedded

Stabilized+FFPE

ICR_4TIFFPE_ a 01_max (343.440-9- 0 5L 1/ CR_4 _all1_0 sL1 ICR_4T1FFPE_270710_al

Data courtesy of The Institute of Cancer Research, UK



2D gel
Jdenalor
: Mouse brain

Stabilization results in: Locations of differentially expressed proteins

250
e High molecular weight spots

Increase (green + orange)
EAFEERHEOARYMEM—&EFL D
e Low molecular weight spots
decrease (red + blue)
ERFEBEARYMDBEIL—FRET
e Identifications show less

degradation in stabilized
samples

Mol. Wt. (x102 kDa)

16

"Stabilization shows a favourable effect on the

integrity of the mouse brain proteome affording :

increased abundance of several intact proteins and e :
E

reduced fragmentation. Robinson et al, Proteomics 2009, 19(9):4433-4444
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Post translational modifications

 Phosphorylation
) ER{L{EHh

e Sumolation
Sumoit
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TARIT7E2—EDAREIE

4 B Snap frozen
> 3O M Stabilizor T1
=~ 3
g E 25
2o 2
<
g E 1.5 n=5

< 1
_0:‘3 0.5
0 | : : — : I |
No inhibitors + Inhibitors No inhibitors Background

TARI7R—E B

Svensson et al., Journal of Proteome Research 2009, 8(2), pp 974-981
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Phosphorylations change rapidly

) B IEDRZELGE L
Western Blot — Brain tissue Western Blot — HT29 Xenografts
D 0O 1 3 10 “"Time(min) 0 0 5 15 30 60 120 180 O

e [@eses] .. ——

Western Blot

Source: Source:
Skold, et al., Proteomics 2007, 7(24), pp 4445 Baker et al., Clin Cancer Res 2005, 11(12), pp 4339
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Number of identified phosphopeptides
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In collaboration Jesper Olsson, Denmark
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T

Level of phosphorylated protein

In collaboration with Prof. Per Svenningsson, Karolins<a Institutet

O Denator
B Denator+2h RT
B S10 min RT + SF‘

n=5

Western blot

Phosphorylated proteins — Stability after stabilization
UBRIEERE—NEBRORENE



Western blot
denalor

Stabilization of Protein Sumolation
SUMOILEREDZEH

a 0 min RT 30 min RT
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Ahmed M, Gardiner KJ. , Journal of Neuroscience Methods. 2011:196:99-106.




denalor HARVARD

MEDICAL SCHOOL

Phosphorylation states preserved in stabilised samples

Post mortem changes due to kinase activity was studied at Harvard
Medical School

Inhibition of kinases is often overlooked or inadequate

The human genome codes for ~500 different kinases, no complete cocktail
exists

Smejkal et al, Electrophoresis 2011, 32
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MEDICAL SCHOOL

The study:

2D GE followed by identification by nano LC MS/MS on 16 spots
Mouse cortex (n=6), randomised and divided in two groups
1. Stabilised: heat denatured within 60 seconds

2. Non-stabilised: immediately homogenised in 7M urea, 2M Thiourea

and 4% CHAPS, and frozen in liquid N2 within 300 seconds of
euthanasia

Smejkal et al, Electrophoresis 2011, 32
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Hyperphosphorylated proteins evidence of post mortem
kinase activity

e Instabilised samples

5 unique phosphoprotein isoforms “exemplifying the potential for loss of data
from improperly preserved samples”

e In unstabilised samples:

4 unique spots, two of which was hyperphosphorylated isoforms of
Proteasome subunit a type 3 and Glutathione-S-transferase P1

Smejkal et al, Electrophoresis 2011, 32
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ATP synthase subunit a
shift towards more acid pl
8,76: hyperphosphorylation

Sum of mean spot volume indentical in both
samples.

a preserved protein Unstabilised

Progressive changes in phosphorylation levels, F

550% increase in the phosporylation state wi

ATP synthase subunit alpha

8.76 8.93 9.12

5000

ith pl

4000 1

Mean spot volume

B stabilized
@ unstabilized

8.76 8.93 9.12
experimental pl

Smejkal et al, Electrophoresis 2011, 32



peptidyl-prolyl cis-trans isomerase

denalor

a preserved protein
Unstabilised

S ‘o - oo
Peptidyl-prolyl cis-trans isomerase sl w5s Mughi

C 3500
Large progressive changes in ;
. . 000 1
phosphorylation profile
. . . ] bilized
Sum of mean spot volume indentical in both o 2% i
g [ unstabilized
samples. S 2000
3
e 1500
g
e
1000 1
500 1
0.

7.02 7.42 7.73
experimental pl

Smejkal et al, Electrophoresis 2011, 32
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Summary of results:

e 99,6% of kinase activity was eliminated by heat stabilisation
e 53 of 588 spots were altered

e Two hyperphosphorylated isoforms were identified with nano LC MS/MS
only in unstabilised samples, not present in stabilised

e An example: ATP Synthase subunit a had a 550% increase in a higher
phosphorylation state

Smejkal et al, Electrophoresis 2011, 32
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The importance of sample handling

ST ILONEBTHOEEEIR

e Proteins, peptides and their modifications can change rapidly post
sampling leading to loss of in-vivo information
EOH. RIFEOZOMRBEME YT TRBEIZEIEL. In-vivo DIEFFELL T L),

e Standardization of sampling and rapid stabilization of molecules
of interest is key for high quality protein studies
YTV T AEDBRELLLEAMOBEEEORELGREILITERERROR

e Stabilizor T1 effectively stops degradation permanently
AAESAHF—T1IEB G DDegradationFEAMIZA MY S
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“Assessing the use of thermal treatment to preserve the intact proteomes of post-
mortem heart and brain tissue” Aisling A. Robinson, Jules A. Westbrook , Jane A.
English, Mats Borén, Michael J. Dunn, Proteomics, 2009, 19 (9), pp 4433-4444

“Heat stabilization of the Tissue Proteome: A New Technology for Improved
Proteomics” Marcus Svensson, Mats Borén, Karl Skéld, Maria Falth, Benita Sjogren,
Malin Andersson, Per Svenningsson, Per E. Andrén, Journal of Proteome Research, 2009,
8 (2), pp 974-981

“Stopping the clock on proteomic degradation by heat-treatment at the point of
tissue excision” Richard J.A. Goodwin, Alastair M. Lang...Andrew R. Pitt, Proteomics.
2010;10:1751-61.

“Clinical application for the preservation of phospho-proteins through in-situ tissue
stabilization” Rountree BC, Van Kirk CA, You H, Ding W, Dang H, VanGuilder HD, et al.
Proteome Science. 2010;8:61.




denalor
51 PO

University College Dublin, Ireland REFERENCE CENTER
Uppsala University, Sweden

Karolinska Institutet, Sweden

Leiden Medical University Center, The Netherlands

Delft University of Technology, The Netherlands

Turku Biotechnology Center, Finland

Helsinki University, Finland

Max-Planck-Institute, Germany

Copenhagen University, Denmark

NovoNordisk, Denmark

Universidade de Vigo, Spain

St.George’s Biomics Center London, UK

Yale University, USA

Penn State University, USA

CSRIO, Livestock Industries, Australia REFERENCE CENTER







