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INTRODUCTION - N

| The image data sets from the 8 laboratories were O O O ©

Although 2DE-electrophoresis has long been used to study combined into one experiment and analysed using

differential proteomics, its reproducibility has always been a major Progenesis SameSpots. A PCA biplot for the

concern. In recent years, different methodological improvements complete data set (all 1179 spots shown in grey) Lab A Lab B Lab D Lab E Lab G Lab K

have co_ntributed to more robust 2DE_workrows: use of immobilize_d demonstrates a distinct clustering of the control gels cank 4 : : A , :

IEF strips, fluorescence based difference gel electrophoresis (green circle) from the EGF treated gels (red Fold 2.2 19 51 17 59 51

(DIGE), new software tools, etc. In order to assess the reproducibility circle), figure 2. The corresponding colours indicate | N

of 2DE experiments across laboratories, we set up a multi-laboratory the location of gels from each laboratory within the Protein Id: Leukocyte Elastase Inhibitor

?éudy,_ |tr)]erfortmedk at]c 12 tIabor_atorlfesll_i)_f ;heAIIIDrote(t)_R.edt_ netvlvobrk clustered data. MS IDENTIFICATION: Figure 5 shows the identical gel location of a differentially

panish - NEWork ot - proleomics 1acliities). participating 1abs .  Drinn . expressed spot selected for identification by 6 different labs. An identical protein

received two protein extracts, prepared from cultured human Figure 2: Principal  Components Analysis Id.p(Leukocyfe elastase Inhibitor) was obtai>r/1ed by all labs. Both the rank gf the

adenocarcinoma MDA-MB-468 cells, treated or not with 50 ng/ml (PCA) for the combined data from 8 different spot and the measured fold change (Treated vs. Control) were very similar.

EGF (Epidermal Growth Factor) for 24h. Differential analysis was laboratories

performed by a 4-gel 2D-DIGE experiment, using 4 technical
replicates of each sample, with Cy dye swapping. Strictly defined

2DE conditions were followed by all labs. Each lab selected the 30 Using the same combined data analysis as for figure 2, within group CV(%) were calculated for each spot
spots presenting the highest fold variations (with p<0.05), and to assess the technical reproducibility both within each lab and across all labs. In all cases the CV(%) for PROTEIN IDENTIFICATION LabA | LabB | LabC | LabD | LabE | LabG | LabJ | LabK | itLabs | i v | OV %
attempted MS protein identification.. Control and Treated were calculated and the maximum value selected for each spot. The bar chart below Keratin, Type | Cytoskeletal 17 7 R EEETEEE
shows the percentage of spots that achieved a CV(%) below the selected cut off values of 5, 10 and 20% Keratin, Type | Cytoskeletal 17 12 g 2 8 16 | 10 i ! 176 | 36
. ol 0 . Aldo-Keto reductase family 1 member c2 13 18 20 24 21 16 25 7 1.48 3.9
EXPERIMENTAL DESIGN S AVPLE PREPARATION CV respectively within ea.ch Iaborat.ory. The graph shows the C\/( ) calculated in the same manner across P ——— S ———— > . : - . ; - s
MDAMBA6S cell i laboratory, here the data is plotted in ranked order as a percentile of the total number of spot features. Adenylyl cyclase-associated protein 1 = = - = 0 " . Loz | 130
Test Control/Treated Samples (Human breast adenocarcinoma) Sos m<l0%  <20% Leukocyte elastase inhibitor 4 5 5 6 5 5 6 2.06 9.5
100 Keratin, Type | Cytoskeletal 18 22 30 17 16 28 18 6 1.48 7.9
Proteo @ 12 laboratories %@ %@ 93 0 Keratin, Type | Cytoskeletal 18 17 13 22 22 22 5 1.48 3.0
Qﬁ Q? = 86 % Keratin, Type Il Cytoskeletal 8 18 16 23 23 16 5 1.52 8.6
DIFFERENTIAL 2DE-DIGE ANALYSIS Control Cells Treated Cells (+ EGF 24 h) 75 73 6 %0 Tryptophanyl-tRNA synthetase 6 22 2 14 5 5 2.00 22.7
4 + 4 Techni -| licat \ / e 70 66 o 70 - Keratin, Type Il Cytoskeletal 6 8 3 4 4 2.23 18.3
ZCDlgEag ;Iesp cates — 59 60 - Keratin, Type Il Cytoskeletal 6 1 4 1 9 4 2.15 25.3
Cy3/Cy5 swapping - Cy2 Internal Std Pool ] \Iivyis;epﬁrséar}?;\{sjiéﬁggggge CV (%) 50 Seriost Keratin, Type | Cytoskeletal 17 14 9 13 3 1.70 0.0
IEF 24cm, pl 3-10/ 12.5% SDS-PAGE _Sonication pud 40 pud 4o y Annexin A2 29 26 2 140 | 10.1
150 my total protein/ gel - TCA/Acetone 3 - Eukariotic initiation factor 4A-I 14 30 2 1.30 10.9
30 30
@ v - = 23 20 MS IDENTIFICATION: Summary of the MS Id. results for those proteins identified by most
2DE-DIGE ready Test Samples o 7 14 10 labs. Cells in green correspond to labs succesfully identifying the noted protein. The
IMAGE ANALYSIS B B B B B B B _ 0 - . . . . . number Is the rank position given to the spot by each lab. The total number of labs
Top 30 differential on s e et e e oo s ’ “ ‘“’Spot N ” 0 identifying the protein, the average fold change, and its CV(%) are shown for each spot.
prme;%%%"ts- > | MS Identification Cells in yellow mean the spot could not be identified. Orange denotes that a different
Fold Ehar;ge’> 15 Figure 3a: Percentage of spots per laboratory Figure 3b: Across lab CV(%) versus ranked identification was obtained. A white cell means that the spot was not picked for
below stated CV cutoffs (<5, 10 and 20%) spot percentile order. identification.

The 30 spots showing the highest fold variation (p<0.05) CONCLUSIONS

| between control and EGF treated samples, were
identified by each laboratory following independant

The results demonstrate a very good within lab and across lab reproducibility.

g by AR e e e SamesSpots analysis.  This data was then used to Withinlabs, 70-9 3 % det ected spots phle¥% ewmitt CVOWBO <2 0 %
| SO construct a heat map, overlaid on an image from Lab <10%and7-37 % wi th CVés <5%. Across all |abs, 7
Lab A Lab B Lab C Lab D : o A, where red indicates the highest number of matches show CVés <20% and <10 %, respectively. Sel| e

(Fig. 4). Table 1 shows the number of labs highlighting
the same spot at each location. Of the 5 spots
highlighted by all labs, 6 of the labs were able to obtain
positive Mass Spectrometry identification (Fig. 5) for the
" circled spot on the Heat map.

spots shows good reproducibility across labs, although there is a certain
degree of subjectivity in the selection, as each lab applied its own filtering
criteria. Overall, 19 spots were ranked among the top-30 by at least 3
labs, and 17 by at least 4. MS protein identification was, on average, 60%
No ofLabs_| No Matches successful, with 22 spots identified by at least 3 different labs. In those

Lab E Lab G Lab J Lab K 8 > cases, identical gel locations corresponded to the same protein Id. In
Table 1: Number of labs versus ; 2 conclusion, the results of the study show the robustness of the methodology
Figure 1: Cy2 fluorescence images of one of the 2DE gels number of matches for each spot 5 2 used, and demonstrate the feasibility of across lab validation
obtained at each of the 8 different laboratories selected for Figure 4: Heat map for the 30 independantly : : schemes, pointing towards development of inter-lab Quality Control strategies
further analysis identified spots from each laboratory 2 . for proteomic research.
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