
Introduction
Laboratories engaged in proteomics studies are often required to identify the 
individual protein constituents of a complex mixture, creating the need for a 
well-characterized, readily available standard protein mixture to objectively 
evaluate a laboratory’s ability to perform this type of analysis. For laboratories 
newly entering the field of proteomics, it would provide a way to evaluate their 
performance relative to laboratories with extensive experience. Such a standard 
would also be useful for comparative evaluation of instrument performance and 
bioinformatic analysis of data.

To meet this need, the sPRG has developed a standard mixture of 49 human 
proteins which was distributed to 120 laboratories with the purpose of fully 
evaluating its usefulness as a standard. At the same time, it provided each 
participating laboratory with an opportunity to evaluate its capabilities and 
approaches with regard to:

• Separations technologies employed in proteomics analysis

• Methodologies used to identify proteins

• Bioinformatics tools used to consolidate protein identifications

Protein Identification Performance for 74 Labs.
The performance of each lab is represented by a point defined by the fraction of 
all known proteins identified and the fraction of all identifications that were 
correct.
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newly entering the field of proteomics, it would provide a way to evaluate their 
performance relative to laboratories with extensive experience. Such a standard 
would also be useful for comparative evaluation of instrument performance and 
bioinformatic analysis of data.

To meet this need, the sPRG has developed a standard mixture of 49 human 
proteins which was distributed to 120 laboratories with the purpose of fully 
evaluating its usefulness as a standard. At the same time, it provided each 
participating laboratory with an opportunity to evaluate its capabilities and 
approaches with regard to:

• Separations technologies employed in proteomics analysis

• Methodologies used to identify proteins

• Bioinformatics tools used to consolidate protein identifications

Protein Identification Performance for 74 Labs.
The performance of each lab is represented by a point defined by the fraction of 
all known proteins identified and the fraction of all identifications that were 
correct.

Table 2. Accuracy of Identifications
Accuracy is determined by the ratio of correct identifications vs the sum of all 
identifications (correct + incorrect). The overall score is the product of the percentage of 
correctly identified proteins and accuracy of identification. (See ROC curve)

Methods
• Human proteins, purified from their biological source or recombinantly

expressed.

• Subjected to multiple analytical methodologies, e.g., 1D PAGE, IEF, and RP-
HPLC, in order to assess required levels of purity (> 95%).

• Protein concentration was determined by amino acid analysis. 

• Five picomole aliquots of each protein were combined and lypophilized in a 
1 mL polypropylene tube.

• Prior to distribution to participating labs, the prototype protein standard was 
distributed to the sPRG committee members and analyzed by 5 different 
member laboratories for validation. 

• In three RG laboratories, the standard was analyzed using a shotgun approach 
by digestion with trypsin of the entire protein mixture followed by on-line 1D 
LC-MS/MS, on-line 2D LC-MS/MS, off-line capillary RP-HPLC, TOF/TOF

• In two RG laboratories, the protein mixture was partially separated by 1D 
SDS-PAGE, followed by in-gel tryptic digestion and on-line 1D LC-MS/MS.

Conclusions
• A standard protein mixture has been developed that has broad usefulness for 

a variety of proteomics strategies.

• The fact that no approach performed better than others is a plus: success in 
analyzing not method-dependent but possibly experience-, or technique-
dependent (as in technique of the individual performing the analysis).

• Good results are achievable by a lab which does not necessarily have the 
latest instruments but optimizes variables within its control.

• We have shown that many labs can reliably identify a large fraction of 
proteins at these concentrations with few false positive results.

• The nature of variability expected in a semi-complex protein mixture 
analysis will have to be dealt with in future standards design and analysis.

• We demonstrated in a tangible way, problems resulting from the myriad 
representations of proteins and lack of data representation standards.

• The study has led to a publicly available set of raw data files for analysis of a 
known protein mixture by a number of labs

Table 1. Proteins Identified in the sPRG2006 
Protein Standard: A Heat Map

• X-axis: 74 labs, left to right, in descending number of proteins identified
• The 5 sPRG member labs’ results are segregated in the rightmost 
column for reference.

• Y-axis: Proteins identified, descending order of number of labs identifying.
• Left-hand source protein columns are color coded as follows:

• Cells: Number of unique peptides:

sPRG2006 Proteins Constituents of sPRG2006
sPRG Observed Proteins observed by 2 or more sPRG labs
Epithelial & Ig's Epithelial (keratin, hornerin, etc.) & Ig's

1 - 2 3 - 5 > 5
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Abstract
A principal task of proteomics laboratories is protein identification, 
often involving constituents of complex mixtures. The number of 
laboratories entering the field of proteomics research continues to 
expand at an impressive rate, while at the same time, advances in 
instrumentation and bioinformatics tools rapidly move forward. A
clear need exists for a reasonably complex, well-defined mixture of 
proteins to serve as a reference standard for labs of all experience 
levels to evaluate their performance and to use in methods 
development.

The Proteomics Standards Research Group (sPRG) developed 
the following  prototype standard protein mixture, sPRG2006:

49 human proteins
5 pmoles per protein

Study statistics:
120 laboratories requested the standard
74 laboratories returned data

The sample was distributed without revealing the exact number and 
identity of the proteins. The instruction was to use any proteomics 
platform desired.

Introduction
Why we need a  proteomics standard:

• To objectively evaluate a laboratory’s ability to perform this      
type of analysis. 

• To provide a way for new laboratories to evaluate their 
performance relative to laboratories with extensive 
experience.

• To be useful for comparative evaluation of instrument 
performance and bioinformatic analysis of data.

The sPRG2006 standard has been developed to assist in the 
evaluation of:

• Separations technologies employed in proteomics analysis

• Methodologies used to identify proteins

• Bioinformatics tools used to consolidate protein identifications

Protein Identification Performance for 74 Labs.
In this ROC curve the performance of each lab is represented by a point 
defined by the fraction of all known proteins identified and the fraction of 
all identifications that were correct.

For more information about this study,
please visit

www.abrf.org/sprg

Table 2. Accuracy of Identifications
Accuracy = Correct Identifications / (Correct + Incorrect Identifications).

Overall = Percentage of Correctly Identified Proteins x Accuracy of Identification.

(See ROC curve)

Protein Identification Summary
sPRG
R0001R 49 381 6 8
R0002R 47 408 6 9
R0003R 49 317 4 6
R0004R 48 390 6 8
R0005R 48 645 8 13

Lab Proteins % Incorrect Accuracy Overall Peptides Median Mean
77708v 48 98% 0 100% 98% 808 11.5 16.8
29504v 48 98% 0 100% 98% 497 6.0 10.4
72079 47 96% 5 90% 87% 883 13.0 18.8
65215 46 94% 0 100% 94% 646 9.0 14.0
98166 46 94% 0 100% 94% 576 9.0 12.5
58941 46 94% 0 100% 94% 568 9.5 12.3
29115 46 94% 8 85% 80% 562 8.5 12.2
27960v 45 92% 0 100% 92% 712 11.0 15.8
17017 45 92% 0 100% 92% 702 12.0 15.6
42457 45 92% 0 100% 92% 547 10.0 12.2
12874 45 92% 0 100% 92% 442 7.0 9.8
46013 44 90% 0 100% 90% 520 8.5 11.8
0715 44 90% 0 100% 90% 477 8.0 10.8
26081 44 90% 1 98% 88% 349 5.5 7.9
92616 44 90% 6 88% 79% 419 5.5 9.5
22455 43 88% 1 98% 86% 631 10.0 14.7
21079 43 88% 2 96% 84% 347 5.0 8.1
10085 43 88% 2 96% 84% 222 4.0 5.2
37266 43 88% 3 93% 82% 306 5.0 7.1
97330v 42 86% 2 95% 82% 36 5.0 6.2
53908 42 86% 4 91% 78% 340 5.5 8.1
77526 41 84% 0 100% 84% 185 3.0 4.5
74643 41 84% 2 95% 80% 381 6.0 9.3
62562 40 82% 5 89% 73% 462 8.0 11.6
27406 40 82% 6 87% 71% 219 4.5 5.5
00144 40 82% 12 77% 63% 570 7.5 14.2
22069 38 78% 1 97% 76% 195 4.0 5.1
98506 37 76% 0 100% 76% 160 3.0 4.3
40003 37 76% 3 93% 70% 118 2.0 3.2
25519 37 76% 7 84% 63% 177 4.0 4.8
06511 37 76% 8 82% 62% 338 7.0 9.1
14997 36 73% 0 100% 73% 190 4.0 5.3
1062000 36 73% 0 100% 73% 36 1.0 1.0
11641 36 73% 1 97% 71% 221 4.0 6.1
51958 36 73% 2 95% 70% 198 4.0 5.5
54601 36 73% 17 68% 50% 290 5.0 8.1
91741 35 71% 0 100% 71% 328 8.0 9.4
72791 35 71% 17 67% 48% 410 8.0 11.7
96751 34 69% 0 100% 69% 224 4.5 6.6
05013 34 69% 6 85% 59% 235 4.5 6.9
69089 33 67% 3 92% 62% 109 2.0 3.3
26402 32 65% 0 100% 65% 80 1.0 2.5
18984 32 65% 2 94% 61% 253 7.0 7.9
00700 32 65% 4 89% 58% 100 2.5 3.1
8165883487 31 63% 3 91% 58% 337 6.0 10.9
23258 30 61% 0 100% 61% 156 4.0 5.2
4788620 30 61% 3 91% 56% 158 3.5 5.3
47631v 30 61% 6 83% 51% 122 3.5 4.1
53017v 30 61% 9 77% 47% 371 7.0 12.4
70788 29 59% 0 100% 59% 111 3.0 3.8
29105 29 59% 4 88% 52% 213 6.0 7.3
21013 27 55% 0 100% 55% 222 7.0 8.2
10266v 27 55% 8 77% 43% 383 8.0 14.2
71489 26 53% 4 87% 46% 128 4.0 4.9
14474 26 53% 22 54% 29% 95 2.0 3.7
38501 25 51% 0 100% 51% 283 8.0 11.3
58696 24 49% 2 92% 45% 317 5.0 13.2
F4755 24 49% 7 77% 38% 191 6.0 8.0
01903 24 49% 11 69% 34% 70 2.0 2.9
28629 24 49% 25 49% 24% 162 3.5 6.7
10812 23 47% 1 96% 45% 311 12.0 13.5
31960 21 43% 3 88% 38% 77 3.0 3.7
53178 19 39% 0 100% 39% 137 6.0 7.2
213479 19 39% 1 95% 37% 179 9.0 9.4
43691 18 37% 20 47% 17% 18 1.0 1.0
74187 17 35% 7 71% 25% 156 9.0 9.2
20014 16 33% 1 94% 31% 193 11.0 12.1
13895 15 31% 3 83% 26% 117 7.0 7.8
32344 9 18% 4 69% 13% 101 12.0 11.2
39563 6 12% 1 86% 10% 13 1.5 2.2
39440 5 10% 4 56% 6% 5 1.0 1.0
150866 4 8% 17 19% 1.6% 23 5.5 5.8
91919 1 2% 11 8% 0.2% 1 1.0 1.0
32181 0 0% 32 0% 0% 0 0.0 0.0

Unique PeptidessPRG2006 Identified

Total Correct / (Correct 
+ Incorrect)

% Identified
        x
Accuracy

Methods
• Human proteins were purified from their biological source or expressed 

as a recombinant.

• Subjected to multiple analytical methodologies, e.g., 1D PAGE, IEF, and 
RP-HPLC, in order to assess required levels of purity (> 95%).

• Protein concentration was determined by amino acid analysis. 

• Five picomole aliquots of each protein were combined and lyophilized in 
a 1 mL polypropylene tube.

• Prior to distribution to participating labs, the sPRG2006  protein 
standard was distributed to the sPRG committee members for 
validation. 

• Three RG laboratories analyzed using a shotgun approach by digestion 
with trypsin of the entire protein mixture followed by on-line 1D LC-
MS/MS, on-line 2D LC-MS/MS, off-line capillary RP-HPLC, TOF/TOF

• Two RG laboratories separated the protein mixture by 1D SDS-PAGE, 
followed by in-gel tryptic digestion and on-line 1D LC-MS/MS.
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sPRG2006 Proteins: 48 48 47 46 46 46 46 45 45 45 45 44 44 44 44 43 43 43 43 42 42 41 41 40 40 40 38 37 37 37 37 36 36 36 36 36 35 35 34 34 33 32 32 32 31 30 30 30 30 29 29 27 27 26 26 25 24 24 24 24 23 21 19 19 18 17 16 15 9 6 5 4 1 0 49 47 49 48 48
sPRG2006 Proteins Unique Peptides: 808 497 883 646 576 568 562 712 702 547 442 520 477 349 419 631 347 222 306 261 340 185 381 462 219 570 195 160 118 177 338 190 36 221 198 290 328 410 224 235 109 80 253 100 337 156 158 122 371 111 213 222 383 128 95 283 317 191 70 162 311 77 137 179 18 156 193 117 101 13 5 23 1 0 381 408 317 390 645

sPRG Observed Median Unique: 12 6 13 9 9 10 9 11 12 10 7 9 8 6 6 10 5 4 5 5 6 3 6 8 5 8 4 3 2 4 7 4 1 4 4 5 8 8 5 5 2 1 7 3 6 4 4 4 7 3 6 7 8 4 2 8 5 6 2 4 12 3 6 9 1 9 11 7 12 2 1 6 1 0 6 6 4 6 8
Epithelial & Ig's Mean Unique 17 10 19 14 13 12 12 16 16 12 10 12 11 8 10 15 8 5 7 6 8 5 9 12 5 14 5 4 3 5 9 5 1 6 6 8 9 12 7 7 3 3 8 3 11 5 5 4 12 4 7 8 14 5 4 11 13 8 3 7 14 4 7 9 1 9 12 8 11 2 1 6 1 0 8 9 6 8 13

Incorrect (Only lab): 0 0 5 0 0 0 8 0 0 0 0 0 0 1 6 1 2 2 3 2 4 0 2 5 6 12 1 0 3 7 8 0 0 1 2 17 0 17 0 6 3 0 2 4 3 0 3 6 9 0 4 0 8 4 22 0 2 7 11 25 1 3 0 1 20 7 1 3 4 1 4 17 11 32 0 0 0 0 0

sPRG50 ALBU_HUMAN P02768 2102 76 55 53 70 55 50 49 46 67 60 42 48 39 38 36 42 69 51 26 20 26 31 28 39 36 14 40 17 20 10 14 41 15 1 14 15 13 20 39 24 36 12 7 21 8 46 8 25 8 48 11 24 10 63 8 12 13 34 25 7 20 24 12 11 19 1 8 10 12 12 6 8 26 28 27 26 53
CATA_HUMAN P04040 1153 74 41 16 41 26 28 27 26 38 25 30 23 26 22 16 23 26 15 12 21 12 15 10 20 23 3 25 10 9 6 12 21 12 1 18 8 23 14 21 19 11 8 5 16 4 21 7 3 7 14 5 9 10 6 5 7 15 28 14 7 7 17 3 11 7 1 10 10 11 1 13 21 11 16 48
ANT3_HUMAN P01008 1100 74 32 21 39 27 22 12 25 31 35 29 21 19 22 14 17 23 11 12 21 9 12 5 21 23 12 27 10 10 5 4 17 13 1 16 9 20 18 26 10 10 6 4 10 4 20 10 5 5 19 6 11 13 16 8 6 19 20 15 3 6 18 10 18 1 13 13 8 15 1 12 15 12 15 32
GELS_HUMAN P06396 1190 73 42 24 40 36 25 34 39 34 31 28 26 26 28 19 18 42 10 10 17 13 14 7 17 28 8 23 6 5 6 3 14 12 1 14 15 20 25 22 7 1 5 3 14 6 8 10 7 5 18 3 9 11 22 9 5 23 22 9 8 20 11 11 15 12 11 8 13 1 14 21 15 15 36
TRFE_HUMAN P02787 1898 71 64 46 75 56 45 46 45 51 37 47 35 56 43 25 41 50 25 18 22 23 33 20 30 38 46 16 8 6 12 30 13 1 9 27 26 27 35 24 19 4 11 28 8 34 15 32 11 4 19 26 23 20 4 39 48 26 4 15 27 8 11 1 10 26 7 20 27 26 25 29 40
SYH_HUMAN P12081 1066 70 44 22 54 22 33 13 31 30 24 33 21 25 17 18 21 31 18 11 16 13 19 3 12 26 9 27 9 5 8 7 18 5 1 9 6 14 7 27 7 2 7 1 12 1 17 6 3 4 6 4 12 18 5 5 21 36 13 2 3 14 2 14 1 16 18 29 16 7 19 36
TAU_HUMAN P10636 1059 70 28 22 29 29 28 38 27 24 35 18 18 28 17 16 19 36 15 11 14 11 9 7 22 20 5 22 6 6 4 6 15 12 1 12 11 16 18 18 10 13 4 2 7 5 34 4 5 6 35 4 12 11 32 7 4 35 13 7 11 15 3 11 1 11 4 8 13 21 14 24
KCRM_HUMAN P06732 1224 68 35 22 40 25 33 25 30 49 33 23 17 32 24 15 18 33 25 11 13 13 21 8 16 24 18 23 13 11 8 6 12 1 11 15 19 22 20 14 17 8 6 16 8 17 11 11 19 8 16 24 21 10 22 24 19 21 11 16 1 12 24 7 17 14 19 9 14 24
GSTP1_HUMAN P09211 426 68 14 6 16 9 7 9 8 24 13 10 12 8 9 6 9 12 5 2 9 3 6 4 6 10 3 10 3 1 2 3 6 4 1 6 2 5 10 6 5 6 1 2 7 2 12 3 2 4 4 2 1 7 4 6 7 2 1 11 2 6 6 9 1 6 9 6 6 7
CYB5_HUMAN P00167 322 68 8 6 13 6 6 4 7 11 10 6 6 5 5 5 6 5 4 5 4 5 6 4 6 8 2 4 4 4 2 4 4 4 1 3 5 4 5 5 7 2 1 1 5 3 2 4 3 2 6 7 6 3 2 5 1 4 5 7 4 1 5 7 5 3 4 4 3 8
TRFL_HUMAN P02788 1252 67 46 51 45 45 23 37 27 28 41 15 23 18 15 15 22 38 22 11 13 13 23 12 21 29 8 30 9 9 4 10 14 11 1 10 1 2 9 27 11 27 5 5 16 6 24 8 10 48 7 14 2 40 5 15 14 2 4 8 14 7 6 6 26 35 27 31 51
PRDX1_HUMAN Q06830 549 67 21 11 23 13 16 13 13 14 18 16 9 11 12 7 7 14 6 4 4 7 11 5 9 13 9 14 4 3 4 6 3 1 5 3 13 11 10 6 4 3 1 10 4 4 6 2 8 4 6 5 10 6 6 3 5 2 12 15 1 12 5 9 8 7 5 7 10
LEP_HUMAN P41159 353 66 8 4 13 7 8 8 8 7 16 7 7 8 7 8 4 15 6 4 5 5 4 3 7 3 5 5 3 2 3 4 6 6 1 4 6 5 7 5 4 8 3 1 1 14 4 4 5 3 3 3 4 2 2 4 2 1 5 4 4 5 7 7 5 4 3 7
MYG_HUMAN P02144 439 65 17 7 22 12 19 14 10 14 8 6 11 9 6 5 8 9 4 8 4 6 3 10 9 3 7 2 3 4 4 8 3 1 4 4 5 8 5 2 4 3 10 3 1 2 10 2 3 14 9 2 1 10 6 2 9 3 5 1 14 7 7 6 3 6 12
CAH2_HUMAN P00918 712 64 22 20 23 19 16 12 16 35 32 14 14 17 15 9 16 24 11 6 12 8 10 9 19 10 4 10 7 5 5 8 6 1 13 3 9 12 10 10 8 5 6 5 9 5 13 5 11 3 24 4 7 5 1 9 6 8 9 6 2 11 15 14 14 15
CAH1_HUMAN P00915 554 64 14 12 18 13 11 12 13 23 24 15 15 13 9 9 12 14 12 5 5 8 8 6 12 10 4 12 6 5 3 10 4 1 7 3 5 8 8 10 9 2 1 10 5 2 4 14 4 6 7 13 4 7 10 1 9 1 6 7 5 7 20 4 4 13
UBE2C_HUMAN O00762 428 64 17 3 17 9 11 14 13 12 11 12 9 6 12 9 8 4 6 7 6 8 8 3 11 8 6 7 6 2 4 9 3 1 8 8 5 10 3 3 5 1 4 12 2 5 2 5 3 2 5 4 8 1 1 3 9 10 1 8 1 9 5 5 6 12
HBB_HUMAN P68871 425 64 14 6 13 8 12 10 11 16 15 10 7 10 11 10 12 6 3 8 6 6 4 9 12 4 4 2 8 7 4 1 6 5 8 8 4 7 8 1 4 7 3 1 2 2 4 8 4 3 7 2 1 8 5 3 7 4 4 8 1 8 8 7 7 11
UBIQ_HUMAN P62988 493 63 10 5 10 10 3 6 7 19 24 10 5 9 4 12 1 4 3 4 4 3 6 90 4 3 1 2 5 1 3 6 4 6 7 3 12 3 3 7 2 3 4 2 5 6 17 1 2 1 5 47 8 5 5 5 16 3 2 5 5 7 4 7 7
BID_HUMAN P55957 383 63 11 3 13 8 7 13 6 12 14 7 12 6 9 8 17 10 6 6 6 5 5 7 4 5 7 3 5 4 6 11 8 1 8 3 5 10 3 4 6 2 1 1 10 4 4 4 3 3 6 1 1 6 4 3 4 1 7 5 6 8 6 3 6
HBA_HUMAN P69905 288 63 11 7 9 6 7 6 10 6 14 9 7 4 5 4 5 7 5 3 7 1 4 2 10 5 5 6 3 2 1 4 8 3 1 4 4 2 4 4 3 1 2 2 3 1 6 2 2 3 5 1 4 2 1 2 6 9 4 4 6 3 1 5 5
CATD_HUMAN P07339 521 62 16 8 23 14 13 13 11 21 12 13 9 12 12 14 9 10 7 3 7 7 10 1 8 10 9 13 6 4 2 3 12 3 1 2 4 11 12 10 5 2 2 8 5 1 2 4 4 5 7 7 13 3 6 12 11 1 7 14 12 12 11 12
CATG_HUMAN P08311 452 62 15 8 14 14 15 11 13 15 14 10 9 15 15 6 4 8 7 6 2 5 9 2 5 9 3 7 5 2 4 5 8 3 1 4 2 4 12 5 2 2 7 3 10 7 3 4 2 6 11 2 6 2 1 11 1 7 11 7 13 10 12 16
PPIA_HUMAN P62937 378 61 13 9 12 14 14 11 9 17 11 11 9 11 7 7 10 15 6 2 6 4 5 2 5 5 12 7 2 2 3 10 1 6 7 5 7 10 2 2 4 1 9 1 2 2 3 6 2 2 6 3 1 6 1 4 4 1 6 5 4 7 7
RASH_HUMAN P01112 422 60 16 10 19 14 12 12 11 11 12 11 11 11 13 7 9 12 10 4 8 6 6 4 9 8 4 12 5 1 4 4 4 1 2 2 6 7 12 4 5 2 2 6 3 5 4 3 3 3 1 8 9 4 1 9 1 11 6 4 8 10
LYSC_HUMAN P61626 255 58 11 8 10 10 10 7 6 14 5 7 4 9 7 2 5 5 2 4 3 3 2 2 7 5 4 2 2 1 5 1 1 1 4 4 4 2 2 1 1 4 3 1 2 11 1 1 5 2 9 2 1 3 1 5 2 4 11 4
GSTA1_HUMAN P08263 368 57 18 4 28 12 16 13 12 9 5 12 2 13 15 3 6 4 1 2 2 5 4 1 13 9 7 5 2 3 7 4 1 4 6 8 1 3 4 4 4 3 2 5 10 4 2 11 7 2 1 10 9 1 3 8 3 8 7
SODC_HUMAN P00441 247 57 12 6 8 9 6 10 8 5 4 7 7 4 4 4 12 6 1 1 5 2 1 5 7 5 2 16 5 1 1 1 3 3 4 6 4 1 1 1 3 2 6 1 2 2 1 8 1 2 5 1 4 4 5 1 3 2 6
NEDD8_HUMAN Q15843 181 57 6 6 6 5 2 6 6 4 2 5 2 2 5 3 3 8 3 3 3 2 3 1 3 5 3 1 2 1 2 6 1 1 2 4 3 3 2 1 2 3 3 1 6 1 2 7 2 1 2 3 6 1 2 2 4 3 4
ANXA5_HUMAN P08758 438 55 21 5 26 7 12 5 9 11 10 20 6 9 9 3 17 3 5 1 3 2 4 2 4 9 7 16 3 6 2 1 2 4 7 8 11 1 6 5 1 7 5 12 2 10 13 2 19 1 10 12 11 12 7 11 21
CO5_HUMAN P01031 159 52 10 4 4 8 3 4 5 6 5 4 3 3 2 11 4 1 1 3 2 2 2 4 2 3 2 1 1 3 1 1 1 2 1 11 1 1 1 2 1 5 2 1 7 1 1 1 4 1 2 1 4 3
PDGFB_HUMAN P01127 259 50 12 4 11 7 9 10 2 6 13 9 5 6 6 5 4 8 5 4 3 9 5 5 4 6 2 3 1 2 8 2 5 3 3 2 1 6 1 4 1 1 13 8 1 4 3 4 3 6 8 6
UBE2I_HUMAN P63279 241 49 11 4 12 10 9 2 8 6 11 10 5 8 7 5 5 3 3 5 7 1 3 3 6 4 8 4 2 2 3 4 2 3 7 4 1 1 2 5 4 4 7 2 2 3 3 5 4 5 6
THIO_HUMAN P10599 169 49 6 2 7 8 6 8 4 4 7 6 5 4 4 4 2 3 2 1 5 2 2 4 4 1 1 6 1 1 2 1 3 6 1 1 3 1 1 2 1 2 1 5 1 4 5 3 5 3 8
NQO2_HUMAN P16083 208 47 11 8 14 9 2 9 5 5 13 5 5 1 4 5 1 9 3 4 3 2 1 7 7 3 4 1 2 2 4 1 1 2 3 2 1 1 1 3 5 5 2 2 6 6 4 4 10
CRP_HUMAN P02741 147 42 7 3 7 5 4 2 3 4 6 8 3 7 3 3 2 2 1 3 3 4 1 3 5 3 5 3 1 1 4 1 3 5 2 1 3 2 1 5 3 3 4 8
SUMO1_HUMAN P63165 133 42 6 3 4 6 6 4 3 4 3 3 3 2 5 2 2 3 1 1 2 4 1 6 4 3 3 1 1 2 1 1 2 2 3 7 1 2 5 2 4 3 5 7
NQO1_HUMAN P15559 184 39 10 8 15 7 5 6 9 9 1 4 1 4 4 4 1 1 3 2 2 4 8 4 7 4 3 1 3 1 5 4 3 4 1 1 6 8 2 4 15
B2MG_HUMAN P61769 113 39 6 4 1 8 2 5 4 3 4 4 3 3 2 2 2 2 4 3 1 4 4 2 1 3 1 2 1 1 2 3 1 4 11 1 1 1 2 2 3
IGF1A_HUMAN P01343 106 35 7 2 4 5 5 9 5 5 2 4 1 4 1 1 1 4 3 3 4 3 1 1 4 1 3 1 1 6 1 1 4 3 2 2 2
RETBP_HUMAN P02753 122 34 9 4 6 9 5 4 5 5 2 5 5 6 2 3 2 2 2 2 3 1 2 2 1 2 2 2 3 4 1 1 7 3 4 6
IL8_HUMAN P10145 85 34 3 4 4 6 3 4 3 3 6 3 1 2 1 2 1 1 1 3 2 1 4 1 1 1 2 3 1 2 6 1 2 1 4 2
IGF2_HUMAN P01344 85 33 3 3 1 3 2 4 2 3 2 3 9 2 1 2 1 1 2 3 1 1 3 4 3 1 4 2 1 7 2 1 2 3 3
EGF_HUMAN P01133 97 30 6 2 8 6 1 3 9 1 1 1 14 1 1 1 2 1 1 1 1 2 1 1 1 2 22 2 1 1 1 2
CYC_HUMAN P99999 79 26 4 2 6 3 5 3 1 5 5 1 4 2 2 1 4 1 5 3 5 1 1 2 4 1 2 6
FABPH_HUMAN P05413 107 24 6 5 11 4 2 2 8 3 6 2 2 1 1 6 7 4 1 1 4 7 5 4 6 9
LALBA_HUMAN P00709 40 19 6 2 5 2 2 2 5 1 2 1 1 1 1 1 2 1 2 1 2
TNFA_HUMAN P01375 33 15 1 1 2 6 1 3 3 2 2 4 2 1 1 2 2
UB2E1_HUMAN P51965 40 14 3 2 6 1 3 2 2 1 3 4 3 2 4 4

RG ObseA1AG1_HUMAN P02763 92 31 6 6 8 8 4 1 3 4 6 3 2 1 5 1 1 3 1 2 6 1 1 2 1 1 1 1 1 5 5 1 1
RG ObseTETN_HUMAN P05452 84 29 3 2 12 2 2 5 4 6 3 1 2 2 1 4 1 5 2 1 1 1 2 6 2 2 1 3 1 6 1
RG ObseSBP1_HUMAN Q13228 97 20 6 14 2 2 11 3 4 2 5 3 8 1 6 1 5 5 3 1 2 13
RG ObseHBD_HUMAN P02042 62 15 10 8 7 3 1 1 1 11 3 1 5 6 2 1 2
Epith K2C1_HUMAN P04264 149 11 8 10 2 22 17 11 10 47 12 3 7

IGF1B_HUMAN P05019 39 10 7 5 4 8 1 3 4 5 1 1
Epith K1C10_HUMAN P13645 87 9 6 7 8 13 10 27 2 7 7
Epith K1C9_HUMAN P35527 86 8 8 3 14 6 14 29 1 11
RG ObseGST26_SCHJA P08515 73 7 9 14 6 7 16 11 10
Epith DESP_HUMAN P15924 54 7 15 13 5 14 4 2 1
RG ObseKAIN_HUMAN P29622 24 6 11 3 2 4 2 2

CO8G_HUMAN P07360 16 6 4 3 3 1 2 3
GSTA2_HUMAN P09210 15 6 5 2 1 4 2 1

RG ObseK22E_HUMAN P35908 33 5 4 2 13 2 12
RG ObseMUC_HUMAN P01871 20 5 9 2 1 6 2
Ig IGHA1_HUMAN P01876 14 5 6 1 2 4 1

RASN_HUMAN P01111 11 4 2 2 6 1
RG ObseCAP7_HUMAN P20160 4 4 1 1 1 1
Epith HORN_HUMAN Q86YZ3 16 3 6 6 4

PRDX2_HUMAN P32119 12 3 2 2 8
RASK_HUMAN P01116 11 3 6 2 3

RG ObseKAC_HUMAN P01834 9 3 4 3 2
SYHH_HUMAN P49590 8 3 2 1 5

Epith DCD_HUMAN P81605 7 3 3 3 1
VPS11_HUMAN Q9H270 6 3 1 3 2
HSPB1_HUMAN P04792 6 3 2 1 3
Q92468_HUMAN Q92468 4 3 2 1 1
S100P_HUMAN P25815 3 3 1 1 1

Epith Q8N175_HUMANQ8N175 41 2 22 19
FETA_HUMAN P02771 26 2 20 6
CO3_HUMAN P01024 24 2 6 18
TYRO3_HUMAN Q06418 21 2 2 19
RASH_MSVNS P23175 16 2 8 8

Epith PLAK_HUMAN P14923 15 2 11 4
Epith K2C6A_HUMAN P02538 12 2 7 5

UBE2I_MESAU O09181 10 2 7 3
Q566M9_HUMANQ566M9 9 2 8 1
S10A9_HUMAN P06702 8 2 5 3
APOH_HUMAN P02749 7 2 6 1
SPTN5_HUMAN Q9NRC6 6 2 3 3
Q567Q0_HUMANQ567Q0 6 2 5 1

RG ObseBLVRB_HUMAN P30043 6 2 4 2
THIO_PONPY Q5R9M3 5 2 3 2
PHF7_HUMAN Q9BWX1 5 2 1 4
GSTA3_HUMAN Q16772 4 2 3 1
Q14015_HUMAN Q14015 4 2 3 1
LEG8_HUMAN O00214 3 2 1 2
GSTA5_HUMAN Q7RTV2 3 2 2 1
CALL5_HUMAN Q9NZT1 3 2 1 2
APOA1_HUMAN P02647 3 2 2 1
A1AG2_HUMAN P19652 3 2 2 1
PADI1_HUMAN Q9ULC6 2 2 1 1
NGF_HUMAN P01138 2 2 1 1
KPYM_HUMAN P14618 2 2 1 1
KCRB_HUMAN P12277 2 2 1 1

Ig HS90A_HUMAN P07900 2 2 1 1
CO4_HUMAN P01028 2 2 1 1
MADI_HUMAN O95405 29 1 29

Epith K2M2_SHEEP P15241 26 1 26
Q7Z6L1_HUMAN Q7Z6L1 25 1 25
ZO2_HUMAN Q9UDY2 24 1 24
POL_HV2KR Q74120 24 1 24
NALP1_HUMAN Q9C000 23 1 23
IRF5_HUMAN Q13568 22 1 22
Y143_HUMAN Q14156 21 1 21

Epith Q4VAQ2_HUMANQ4VAQ2 21 1 21
KCRM_PIG Q45EW9 21 1 21
AACT_DICDI P05095 21 1 21
ZN519_HUMAN Q8TB69 20 1 20
UBR1_HUMAN Q8IWV7 20 1 20
UVRA_BORBU O51777 19 1 19
SPOT_MYCPN P75386 19 1 19
PMPC_CHLTR O84419 19 1 19
NFRA_ECOLI P31600 18 1 18
STX3_HUMAN Q13277 17 1 17
RRPO_ROTPC P26190 17 1 17
Q9BVL8_HUMANQ9BVL8 17 1 17
Q9NZJ2_HUMANQ9NZJ2 16 1 16
Q6TN97_HUMANQ6TN97 16 1 16
Q53HR9_HUMANQ53HR9 16 1 16
ACCN1_HUMAN Q16515 16 1 16
SIAT6_HUMAN Q11203 15 1 15
CETP_HUMAN P11597 15 1 15
UBIQ_CHICK P62973 13 1 13
SGK2_HUMAN Q9HBY8 13 1 13
EMIL1_HUMAN Q9Y6C2 13 1 13
Q8N872_HUMANQ8N872 12 1 12
Q8IUN5_HUMAN Q8IUN5 12 1 12
Q24575_DROME Q24575 12 1 12
PHYIP_HUMAN Q92561 12 1 12
PDIA1_HUMAN P07237 12 1 12
DYN1_HUMAN Q05193 12 1 12
APOE_HUMAN P02649 12 1 12
TTHY_HUMAN P02766 11 1 11
S3TC1_HUMAN Q8TE82 11 1 11

Ig Q6PIL0_HUMAN Q6PIL0 11 1 11
Q5IST6_MACFA Q5IST6 11 1 11
PPIA_PAPAN P62941 11 1 11
PE2R3_HUMAN P43115 11 1 11
RS27A_HUMAN P14978 10 1 10
Q5JR20_HUMAN Q5JR20 10 1 10
NT5_HUMAN P34130 10 1 10
MYLK2_RABIT P07313 10 1 10

Epith K2C5_HUMAN P13647 10 1 10
Epith K1C18_HUMAN P05783 10 1 10

A1AT_HUMAN P01009 10 1 10
(Sarcoma Oncoge(na) 10 1 10
Q96MT1_HUMANQ96MT1 9 1 9
Q96M97_HUMANQ96M97 9 1 9
Q7Z505_HUMAN Q7Z505 9 1 9
Q7L8K4_HUMAN Q7L8K4 9 1 9
Q6ZW98_HUMANQ6ZW98 9 1 9
Q6UIR8_MACMUQ6UIR8 9 1 9
Q4KLL6_RAT Q4KLL6 9 1 9
M10L1_HUMAN Q9BXT6 9 1 9
EFNA4_HUMAN P52798 9 1 9
ZBT12_HUMAN Q9Y330 8 1 8
STK3_HUMAN Q13188 8 1 8
SPTN4_HUMAN Q9H254 8 1 8
Q9BZ64_HUMANQ9BZ64 8 1 8
PTGDS_HUMAN P41222 8 1 8
PPIA_CRIGR P14851 8 1 8
OTC_HUMAN P00480 8 1 8
CLUS_HUMAN P10909 8 1 8
CAN2_HUMAN P17655 8 1 8
ATP7A_HUMAN Q04656 8 1 8
UBIQ_DROME P68198 7 1 7
SYNE2_HUMAN Q8WXH0 7 1 7
RNF17_HUMAN Q9BXT8 7 1 7
RASH_MOUSE Q61411 7 1 7

Ig Q9UL77_HUMANQ9UL77 7 1 7
Q9BZW7_HUMANQ9BZW7 7 1 7
Q9BZ55_HUMANQ9BZ55 7 1 7
Q96AA2_HUMANQ96AA2 7 1 7
Q6ZNM7_HUMANQ6ZNM7 7 1 7

Ig Q6GMW7_HUMAQ6GMW7 7 1 7
Epith KRHB6_HUMAN O43790 7 1 7

KAD5_HUMAN Q9Y6K8 7 1 7
COX2_HUMAN P00403 7 1 7
CAS1_BOVIN P02662 7 1 7
BPAEA_HUMAN Q94833 7 1 7
TAGL2_HUMAN P37802 6 1 6
SRPX_HUMAN P78539 6 1 6
Q9BR65_HUMANQ9BR65 6 1 6
Q7JPZ2_DROMEQ7JPZ2 6 1 6

Epith Q15151_HUMAN Q15151 6 1 6
MAP2_HUMAN P11137 6 1 6
CSAD_HUMAN Q9Y600 6 1 6
CAB39_HUMAN Q9Y376 6 1 6
UB2E2_HUMAN Q96LR5 5 1 5
TAF5_HUMAN Q15542 5 1 5
Q9NS87_HUMANQ9NS87 5 1 5
Q8WZ42_HUMANQ8WZ42 5 1 5
Q3B792_HUMAN Q3B792 5 1 5
PRDX4_HUMAN Q13162 5 1 5
PPB1_HUMAN P05187 5 1 5
PPAC_HUMAN P24666 5 1 5
NEDD8_MOUSE P29595 5 1 5
MKL1_HUMAN Q969V6 5 1 5
LIFR_HUMAN P42702 5 1 5
LAM1_HUMAN P20700 5 1 5

Epith K1C14_HUMAN P02533 5 1 5
Ig IGHG1_HUMAN P01857 5 1 5

HBB2_PANLE P18988 5 1 5
E41L2_HUMAN O43491 5 1 5

Epith DSG1_HUMAN Q02413 5 1 5
CSF1_HUMAN P09603 5 1 5
C560_HUMAN Q99643 5 1 5
ANF_HUMAN P01160 5 1 5
TAGL3_HUMAN Q9UI15 4 1 4
SCCA1_HUMAN P29508 4 1 4
Q8NF33_HUMANQ8NF33 4 1 4

Epith Q6EIY9_CANFA Q6EIY9 4 1 4
Q5T937_HUMAN Q5T937 4 1 4
Q5T794_HUMAN Q5T794 4 1 4
Q5JUW8_HUMANQ5JUW8 4 1 4
Q5D862_HUMANQ5D862 4 1 4
Q4R4P0_MACFA Q4R4P0 4 1 4
Q2YDB4_HUMANQ2YDB4 4 1 4
Q14215_HUMAN Q14215 4 1 4
O60744_HUMAN O60744 4 1 4
NALP7_HUMAN Q8WX94 4 1 4
MYOZ3_HUMAN Q8TDC0 4 1 4

Epith KRA3A_SHEEP P02443 4 1 4
Epith K2C6B_HUMAN P04259 4 1 4

HTF4_HUMAN Q99081 4 1 4
HBA_BOVIN P01966 4 1 4
G6PI_HUMAN P06744 4 1 4
G3P2_HUMAN P04406 4 1 4
F19A3_HUMAN Q7Z5A8 4 1 4
DDG_ECOLI P76522 4 1 4
CYC_EQUBU P68096 4 1 4
CDC2_HUMAN P06493 4 1 4
ACTB_HUMAN P60709 4 1 4
A1BG_HUMAN P04217 4 1 4
1433G_HUMAN P61981 4 1 4
ZN189_HUMAN O85720 3 1 3
VILI_HUMAN P09327 3 1 3
TOP1_HUMAN P11387 3 1 3
SPTA2_HUMAN Q13813 3 1 3
S106_HUMAN P06703 3 1 3
Q8WYN9_HUMA Q8WYN9 3 1 3
Q862G1_BOVIN Q862G1 3 1 3
Q5T0X9_HUMANQ5T0X9 3 1 3

Ig Q5EFE6_HUMANQ5EFE6 3 1 3
Ig Q567P1_HUMAN Q567P1 3 1 3

Q17001_ARTSF Q17001 3 1 3
PCD15_HUMAN Q96QU1 3 1 3
PARG_HUMAN Q86W56 3 1 3
O76045_HUMAN O76045 3 1 3
HNRPQ_HUMAN O60506 3 1 3
HBG2_HUMAN P69892 3 1 3
HBE_HUMAN P02100 3 1 3
H13_HUMAN P16402 3 1 3
GPIX_HUMAN P14770 3 1 3
CYTC_HUMAN P01034 3 1 3
CE005_HUMAN Q9NYF5 3 1 3
BICD1_HUMAN Q96G01 3 1 3
ACTA_HUMAN P62736 3 1 3
Y0182_HUMAN Q14687 2 1 2
TTC3_HUMAN P53804 2 1 2
TNFA_CAPHI P13296 2 1 2
SODC_PONPY Q8HXQ4 2 1 2
SMD_HUMAN P62318 2 1 2
S10A8_HUMAN P05109 2 1 2
RETBP_CHICK P41263 2 1 2

Ig Q96BB9_HUMANQ96BB9 2 1 2
Q8WYN8_HUMA Q8WYN8 2 1 2
Q8NA76_HUMANQ8NA76 2 1 2
Q6JPJ6_9BACT Q6JPJ6 2 1 2

Ig Q6GMY2_HUMANQ6GMY2 2 1 2
Ig Q6GMW4_HUMAQ6GMW4 2 1 2

Q569L2_HUMAN Q569L2 2 1 2
Q53SJ7_HUMAN Q53SJ7 2 1 2
Q53GA7_HUMANQ53GA7 2 1 2

Conclusions
• A standard protein mixture has been developed that has 

broad usefulness for a variety of proteomics strategies.

• No approach performed better than any other: Success was 
possibly experience-, or technical ability-dependent.

• Good results are achievable by a lab which does not have the 
latest instruments but optimizes variables within its control.

• Many labs can reliably identify a large fraction of proteins at 
these concentrations with few false positive results.

• The variability expected in a semi-complex protein mixture 
analysis needs to be dealt with in future standards design and 
analysis.

• We highlighted the need for a community standardized 
method for data reporting.

• The study has led to a publicly available set of raw data files 
for further analysis.
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Table 1. Heat Map of Proteins Identified in 
the sPRG2006 Proteomics Standard

• Columns: 74 labs, left to right, in descending no. of proteins identified.
• For reference, the five sPRG member labs’ results are segregated 
in the rightmost columns.

• Rows:  Proteins identified, descending order of number of responses.
• Left-hand source protein columns are color coded as follows:

• Cells: Number of unique peptides:

sPRG2006 Proteins Constituents of sPRG2006
sPRG Observed Proteins observed by 2 or more sPRG labs
Epithelial & Ig's Epithelial (keratin, hornerin, etc.) & Ig's

1 - 2 3 - 5 > 5


