2D/MS proteomics Study for the discovery of new biomarker candidates of colorectal cancer.
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Overview

Colorectal cancer (CRC) is the third most frequent
cancer in the world.

In collaboration with RNTech (France), a study has
been undertaken in Frankfurt to find new biomarkers
for CRC in tumour tissue samples.

Introduction

We undertook a CRC tissue study to analyse protein
expression in tumour and adjacent normal tissue done
with 2D gel electrophoresis and mass spectrometry.
Proteins were extracted from human tumour tissue
and from neighbouring normal tissue and separated
on 2-DE. Statistically significant regulated spots were
found in the gel image analysis (spots present within
at least 60% of gels, 2 fold down/up regulation and p
value < 0.005). These regulated spots were identified
via MALDI MS peptide mass fingerprinting. In addition
to 11 novel proteins already known to be associated
with colon cancer, this study identified biomarker
candidates.

Methods

2D gel electrophoresis & spot selection

For 15 control tissue and 15 tumour tissue samples, a single analytical
gel was run (pH 3-10NL, 10% Acrylamide, 100 pg protein load). The
gels were silver-stained, scanned and the gel images were analyzed
with ProGenesis software (v2005). To select regulated spots, we used
the following criteria: spots present within at least 60% of gels, 2 fold
down/up regulation and p value < 0.005.

For the preparative gels, 4 normal samples were mixed together
(Normal Tissue Mix) and 4 tumour samples were mixed together
(Tumour Tissue Mix) and 500 pg protein of each mix sample were
loaded onto the first IPG (pH 3-10NL, 10% Acrylamide). The gels were
Commassie-stained and scanned.

The protein spots of interest were picked from the preparative gels,
treated with Spot Handling Workstation (Amersham/GE Healthcare).

Mass spectrometry & Data base search

The MALDI-TOF peptide mass fingerprints were generated in an
automated measurement with automated internal calibration on a
Voyager STR (Applied Biosystems). The database search with MS-Fit
software (Protein Prospector) against IP| database was performed with
a mass tolerance of 15 ppm. Link to Swissprot annotation was used.

Workflow & Parameter
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Selection criteria for targeted analysis of regulated spots: Mass tolerance: 15 ppm
Exclusion of trypsin contaminants
25 most intense Peaks submitted
IPI human Database 1 — 200 kDa
Min. 5 Peptides matched

All spots were identified.

Mass std was 4.7 ppm.

2-fold up/down regulation

Spot presence in >60% of the Gels
p Value < 0.005

31 Spots were selected

Automatic MALDI MS acquisition on Voyager STR
(Applied Biosystems)

Automatic internal calibration

Tryptic digest calibrants 842.5100 & 2211.1046 Th

Results

Workflow

The combination of stringent statistical criteria for the spot selection in the image analysis and the low mass error tolerance enables a high output
quality. All of regulated spots could be precisely identified, the std for all the identified peptide masses was 4,7 ppm. The high automation grade gives
reproducible ion intensities of the internal calibrants and allows the high mass accuracy. This made clear data base search results even for more than
one protein identification per spot.

Identification of 11 already known biomarker for CRC

Glycyl-tRNA santhetase, Adenosylhomocyteinease, inorganic pyrophosphatase, Annexin A4, F-acting capping protein beta , Tropomyosin alpha 4,
Translational Controlled tumor protein, serum albumin (several spots) and 60 kDa heat shock protein were already identified in patient samples.
Moreover, the protein regulations observed in our study are in agreement with the regulations from publications, except for the single up-regulated
albumin spot (spot 733) (Friedman et al., 2004 and Alfonso et al., 2005).

Identification of 11 new potential CRC markers

Transforming growth factor-beta induced protein IG-H3 , Suppressor of G2 allele of SKP1 homolog , Hypothetical protein , Calponin-2 , Heat shock
protein HSP90-beta , Serotransferrin , 26S proteasome subunit p40.5 , Aldo-keto reductase family 1 member B10 , Fructosamine-3-kinase ,
Peripherin and Phosphoglycerate mutasel were found as new biomarker candidates.

Regulated Proteins

Spot Expresson  T-test  Mann-Whitney Detection  Theoreical _ Cover-  Pepide

no.” _Protein name Ace.No.”_ratio ®°  Test ratio Mr___ pl_age(%) matched pom
241 Glycy-RNA synthetase Pa125 205 0004 o007 1am2 iy 785 206 13 52
407 Transforming growt factor-beta induced protein IG-H3 Q15562 208 0002 0005 1413 a6 762 36 1 31
503 60 kDa heat shock protein, mitochondrial P10809 248 0000 oo0 1413 6213 570 3% 17 26
733 Serum albumin Po2168 236 0001 000 1413 7705 642 2% 13 38
768 Adenosyhomocysteinase P23526 218 0002 oo 1413 ases 502 2% 12 39
949 Suppressor of G2 allele of SKP1 homolog (isoform 2) QY2202 473 0001 oo 1213 a7805 511 18% 5 43
975 Hypothetical protein (part of URGA) Qw7 321 o011 ooos 1212 s 773 2% 5 62
983 Calponin? Q99439 258 0001 ooos 1213 366 692 s 13 43
1015 Inorganic pyrophosphatase Q5181 250 0002 o000 1413 32660 554 526 1 48
1049 Annein Ad £09525 200 0001 oo 1413 U5 584 626 20 44
1052 F-aciin capping protein beta suburit Isoform 2 paTise2 207 0013 ooos 1413 awel 601 a1% 13 42
1081 _Tropomyosin aipha 4 chain soform 1 porosel 223 0001 o001 1413 28520 a7 so% 15 28
1171 Rho GDP-dsociation inibitor 1 P52565 226 0003 0000 1213 23207 502 2% 7 42
1171 1433 protein betalaloha 31046 226 0003 0000 1213 21951 476 2% 6 43
1191 Heat shock protein HSPS0-beta (protein fragment)  P08238 209 0001 oo0 1413 83133 497  16% 15 54
1229 Translaionally controlled tumor protein PL3633 23 0000 oo0 1413 19506 as4  s% 7 65
345 Serum albumin PO2768 032 0000 oo 1412 n705 642 4% 19 39
361 Serouansterrin Po2787 016 0003 0000 1413 7705 681 2% 19 59
364 Serum aloum POZ768. 0.5 0001 oo 141 705 642 a6 19 44
404 Serum albumin 023 0000 000 1413 7705 642 4% 20 36
435 Seum albumin PO2768 017 0000 0000 1410 n70s 642 86 19 35
460 Serum aloumin Po2rss. 028 0006 0000 1413 n705 642 86 15 51
462 Serum aloumin P02768 034 0001 oo 1413 7705 642 3% 18 aa
519 Serum albumin 0.0 0004 00011410 71705 642 20% 12 77
877 Serum albumin B02768 03 0000 0000 1412 705 6e2 2% 15 33
877 265 proteasome subunit p40.5 [Fragment] QuUNM? 035 0000 0000 1412 39871 590 26% 8 66
943 Aldo-keto reductase family 1 member B10 060218 046 0002 0003 1am 3021 712 4% 10 58
943 Fructosamine-3 kinase Qatiaza. 0.6 0002 0003 1a4m s 713 2% 7 70
1060 Serum albumin B 024 0000 0000 1413 705 642 36 2 44
1256 Serum albumin Po2zes. o 005 0000 1412 n705 642 0% 16 61
513 Perpherin B41219  predom in conirol 1410 swE78 543 a6 19 4a
1354 Phosphogycerate mutase 1 BIGEGY  predom in Disease 2110 w673 675 s6 B 47

& Tropomyosin alpha 4 chain Isoform 1 PGI936:1 predom in Disease 19 2852 467 s 6 43

S43eft 60 kDa heat shock protein, mitochondrial P10M9  predom in Disease on3 61213 570 3% 16 36

2) Spot number correspond to spot number in Reference gel from Progenesis

b) Accession Number ffom Swiss-Prot Database

o Spot volume in the i divided by that

a pression by Students test

) Number of g fom the control group witin the spot was detected / Number of gels from the disease group within the equivalent spot was detected

GV means coeffcient of variation

List of proteins found to be regulated between normal tissue group (Control) and tumor
tissue group (Disease) and statistics. Grey colour indicates two Protein identifications per spot.

Conclusions & Perspectives

* High sensitivity and accuracy of MS: all regulated protein spots have been
identified by MALDI (22 different protein species) with an average of 4.7ppm.

e 11 proteins (50%) identified have been published in previous biomarker
discovery studies. Confirmation underlines the high value and quality of
samples analyzed and the robust approach.

* 11 proteins (50%) identified corresponded to new markers for CRC. 6 proteins
over expressed in tumour tissue are of particular interest.

¢ Further studies are in process to expand these results.
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