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Category Accession 1 Accession 2 Accession3 Accession4
49 expected P02768|ALBU_HUMAN

49 expected P02787TRFE_HUMAN Q5VZM2[RRAGB_HUMAN QTL523[RRAGA_HUMAN

19 expected P02788TRFL_HUMAN
19 expected P06396|GELS_HUMAN
49 expected P12081|SYHC_HUMAN P49590|SYHM_HUMAN
19 expected P06732|[KCRM_HUMAN
19 expected P01008|ANT3_HUMAN
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Abstract

In 2005, the ABRF Proteomics Standards Research Group (SPRG)
created a proteomics standard composed of 49 highly purified human
proteins in an equimolar mixture. The SPRG conducted a blind study 13 oxpocted __ POIOOBANTS_HUMAN

to assess the proteomics community’s ability to determine the T

49 expected SUMO'T_HUMAN_R {R63165) P08515/GST26_SCHJA P63165/SUMO1_HUMAH

identities of the constituent proteins using their proteomics platforms 19 expected  POTII[CATD_HOMAN
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Figure 2. Relative Quality of Acquired Data
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19 28 12
49 expected (06830[PRDX1_HUMAN P32119|PRDX2_HUMAN M 6 5 24125 13

90184

— 51958

Of Ch0|Ce The reSUItS Of this Study Were presented at ABRF 2006 in 19 expected P01112|RASH_HUMAN PO4111|RASH_HUMAH P04116|RASK_HUMAH 1414 10 1925 13
— 53908

49 expected  P00915/CAH1_HUMAN 610 6 1717 12
—— 10085
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Long BeaCh, CA The Study revealed the Value Of multiple - gi:::zf::ded Eﬁ%ﬁ?ﬁl‘gg¥i;_:gmi: PO9210[GSTAZ_HUMAN  (+6772[GSTA3 HUMAN  QTRTV2|GSTAS_HUMAN | 2 3 2] ‘ : 3 i 2 3 i u ; 26 24 10
49 expected P09211|GSTP1_HUMAN 142013

independent analyses of this proteomics standard, and contributors 49 expected  POBTIBIANXAS_HUMAN 252115
19 expected 000762|UBE2C_HUMAN 16 2312

were asked to voluntarily contribute their datasets for future public 49 expocted  PG2937IPPIA_HUMAN — iwipionsasase. 10,23 10

49 expected P08311|CATG_HUMAN 17 1810

distribution. Approximately 30 datasets were submitted representing e PiareamaCT HOMAR 117
49 expected P16083[NG02_HUMAN

a wide variety of proteomics strategies and mass spectrometry 19 oxpecicd  P62983IUBI0_HUMAN 1ol 9

9 8 7
49 expected P55957|BID_HUMAN 1215 92
p|atf0rms 19 expected P63279UBCY_HUMAN 1314 6
- 49 expected P41159|LEP_HUMAN 1115 5
19 expected P68871HBB_HUMAN P59891 HBG1_HUMAH P02100 HBE_HUMAH P59892 HBG2_HUMAH 10 11 10
Bonus expected P02042|HBD_HUMAN P02100HBE_HUMAN P69392[HBG2_HUMAH  P69891HEG1_HUMAN
49 expected P05413|FABPH_HUMAN

The sPRG Bioinformatics Committee (BIC) has analyzed these 89 expected  PODTGTICYDS_HUMAN

. R . . . . R 49 expected P02753|RETBP_HUMAN
datasets in detail using a wide variety of informatics tools. 49 expecied [PET2GILYSC HUMAN
Generating a definitive list of protein constituents was our initial 3 expected  POI1Z7PDGEE HUMAN

19 expected P69905HBA_HUMAN

goal. We present an assessment of the relative quality of the acquired 49 expecied  15B43INEDDS_ HUMAN

49 expected P02741|CRP_HUMAN

data sets, independent of how they were analyzed by the submitter. e D OCFAD VIUMAN___petaalcria. sumaan
The submitted proteins lists were also re-graded using our revised 19 oxpocied  POTSHIGES HUMAN
19 expected P51965|UB2E1_HUMAN Q9GLR5|UB2E2_HUMAH  Q969T4UBZE3_HUMAN

master protein list. The 2006 ABRF sPRG Proteomics Standard 19 expected _ POT7GYIB2MG_HUMAN

49 expected PO1375TNFA_HUMAN

COﬂSt | tutes a Val u ab I e dataset fo r th e eval uati 0 n Of roteo me 49 expected P0OOTOSLALBA_HUMAN 060939|SCHZB_HUMAHN  P27540 ARNT_HUMAH @53GST|GLE1_HUMAHN
p 49 expected P10145/IL8_HUMAN
- - 49 expected P01133[EGF_HUMAN
| nfO rmatics too | S. Bonus expected |IPLIPIO0305719.7 013228(SEP1_HUMAN
Bonus expected P05452 TETN_HUMAN
Bonus expected P02763/A1AGT_HUMAN
Digest enzyme  POO761TRYP_PIG
Bonus expected P0O1871/MUC_HUMAN P04220[MUCE_HUMAN
Bonus expected P04220[MUCB_HUMAN
Bonus expected P01876/IGHAT_HUMAN PO18TTIGHAZ_HUMAN
Bonus expected P30043BLVRB_HUMAN
Digest enzyme | POOT60TRY1_BOVIN POT4TTTRY1_HUMAHN
Bonus expected P01834/KAC_HUMAN
Bonus expected P29622|KAIN_HUMAN
- Bonus expected P02749APOH_HUMAN
Bonus expected P06744|G6P1_HUMAN
I nt ro d u Ct I O n Bonus expected P01024/C0O3_HUMAN
Bonus expected Q5T749/KPRP_HUMAN
Bonus expected P21266/GSTM3_HUMAN
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Mean Normalized BIC Peptide Measure
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* Not everyone counted peptides the same way, so the data from each BIC member were
normalized to the mean across the group.
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* An average of normalized BIC measures for each protein was computed for each lab, shown
here as trend lines.
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* The relative integrals of these lines are an indication of the relative information content of the
data acquired by each lab. The legend is sorted by this integral in descending order.
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. . . . Bonus expected POCOL4|CO4A_HUMAN POCOLS|CO4B_HUMAN
Questions of interest in examining 2006 sSPRG data sets Bonus expected POIBIZLAC_HUMAN
Bonus expected P018571GHG1_HUMAN
= = Bonus expected P04279SEMG1_HUWMAN
« Which "bonus proteins' reported by respondents last year are Bomue expected POS327VILI HOMAN
Bonus expected P%8160/PGBM_HUMAN
CO rrect? Bonus expected 013835|PKP1_HUMAN
Bonus expected PO04075/ALDOA_HUMAN PO99T2|ALDOC_HUMAN
. ) A A ) Bonus expected P09972/ALDOC_HUMAN
Careful protein inference analysis assumed to be key in answering this. B e e T
Keratin contam  Q04695|K1C17_HUMAN POSTTOKICT16_HUMAN  PO8T27|K1C19_HUMAN

' ! Keratin contam  P02533|K1C14_HUMAN _ | |
A 'best answer' for the sample would allow these data sets to be used for o o e HUMAN _PAsTTOKICIS MMM POST2TIAICHS JAMAL PIEH1CK0 A

future informatics tools development, testing, etc. Koratin contam  PASGOSKRCEE HUMAN  pasesoNocse MMAN  Posesoiecen HumAll  Poiz6sIaces muman
Kerat!n contam P02538|K2C6A_HUMAN
Can ‘experts' in informatics get consistent results using Keratin contam  gi19395750 poszeawact wuman
- - .1 Keratin contam P04264/ K2C1_HUMAN
dlffe rent anaIyS|S tOOIS'? Eeratin contam g?ggi;m:gaHﬁLTﬁ:N 006787FMR1_HUMAN
eratin contam
. . . . . . Kerat!n contam P35903\K22E_HUMAN
How similar are existing protein inference tools? Korotin sontam [PIoS2AIDESE AN oAl

Keratin contam P14923/PLAK_ HUMAN

Figure 3. Re-Grading of sSPRG2006 Protein Lists

M Incorrect Proteins

Correct but Unintended
M Additional Sample Proteins
M Proteins from Expected 49 ||

cooDocoocoooooo

|
=
L |

—

- - N - - - - - - - -]

[ -
[ =1

cu N ooocoocooooooo

000D 0000000000 OO0 DO0O0DO 00D DOOoDODO0ODOO0DO OO0 DDO0ODO0O

B

BN cccoooooooooo0ooD0o0DO0O00 O
Blo coooooooooooooooDooooDo0ooo

Ncooooco
QQNQQG===========QQGQQQQGQQGQQQQFQQGO

|

00D OoOoOCoOO0 0o OO0 OO0 O0O0CONDD D00 o000 o OO0 Do 0 D000 DDo0DDoD 000D O0oDDD0oDDooDDDO0DDoDD0OD
=

| oo e
@
8|

O0O0000000000000000D0O000O00D0D0OO0O0DODO
- NN NN - NN - NN N N-N-N-N-N-N -]

O0O00O000 00000000000 ODO0O0O0O0O0 O

o B
-R-]

-
)

=

Reported Proteins
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Sheep contam | P02534/K1M1_SHEEP

Can we dissect acquisition and informatics sources of Sheep contam  P15241K2M2_SHEEP

. . . R ) Sheep contam  P25691/K2M3_SHEEP
Sheep contam  P02539/K2M1_SHEEP
variation in the quality of answers from last year’s sPRG e
? Sheep contam  Q02958/KRA61_SHEEP
Stu dy H Sheep contam  P02446|KRA31_SHEEP
Sheep contam  Q28580|KRA71 _SHEEP
Trypanosome P04106|TBA_TRYBR
Trypanosome P06660|HSP85_TRYCR
Trypanosome P41166|EF1A_TRYBB
Trypanosome P08562|TBB_TRYCR
Trypanosome P33MT|ATTY_TRYCR
Trypanosome P53477|ACT_TRYCR
Trypanosome Q9U6Z1|KM11_TRYCR
Trypanosome 095046|CHG0_TRYCR
Trypanosome P11145|HSP74 TRYBB
EColi protein POASYG|ICSPC_ECOLI POAIVIICSPC_SALTY
EColi protein POAIL1|SLYD_ECO57 POAILOISLYD_ECOLG POAIKIISLYD_ECOLI
EColi protein POAFG3|0DO1_ECOLI
EColi protein POAFGS|ODP1_ECOLI
EColi protein POAGN1|EFTU_ECOLI

EColi protein POAAZS|THIO_ECOLI
M et O S EColi protein _ P33195/GCSP_ECOLI
EColi protein POABT1|ALF_ECOLI

EColi protein P04805|SYE_ECOLI
EColi protein P00722|BGAL ECOLI

0000000 0000000000000 000000000000000000000000D000000000000O

Participant Data Set
» The picture changes slightly as some of last year’s putative bonus proteins are confirmed.
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Raw data were available for 24 of the 78 labs who responded to the 2006 .
SPRG study. Conclusions

Format conversion utilities were used to create/convert peak lists to .mgf,

mzData, and mzXML, allowing a total of 19 of the 24 sets to be searched. Table 1. BIC Peptide Measures for Protein ldentifications in Figure 1. BIC Consensus on Protein Identifications A master protein list has been produced for the sSPRG2006 study sample.

All BIC members searched the data sets using different software tools for i . . . .. .
oeptide identification and protein inference. Individual 2006 sPRG Study Data Sets 80 Despite using very different tools, experts were able to get surprisingly consistent

. 70 - Rejected from A i results.
After initial explorations, a FASTA database was assembled for final Columns: 84 final searches on data sets from 19 labs. Searches are grouped by lab, where each color " Rejected from Annotation

searches as the human component of Swiss-Prot plus 39 non-human and column corresponds to one member of the BIC, always in the same sequence.
5 non-Swiss-Prot human candidates (15,681 total proteins).

60 - B Accepted in Annotation

A key to recognizing this consistency was careful alignment of reported proteins

50 - . . . . .
preserving ambiguity among accession numbers where possible.

Rows: Proteins identified including ambiguity among multiple accessions, grouped by category of
For final searches, each BIC reported a count of confident peptide protein and roughly sorted by decreasing certainty of identification within the category.
sequences and protein probability or binary decision.

40 ~

30 1 By doing our own informatics analyses, we were able to order the participants’
20 data sets by our assessment of the quality of the acquired data.

Number of Proteins

Cells: Indicate the peptide count metric reported by the BIC member. These differed in exact
meaning among the members, thus they are scaled differently in some cases. The numbers are

1

generally a count of confident distinct peptide sequences in most cases. The cell background 10 H i Il s | n Re-grading submitted protein lists with our master protein list allowed
H HY H H H - 0 T T

formatting classifies the amount of reported peptide evidence into three broad groups: 1 2 3 4 5 confirmation of additional correct proteins reported by last year’s respondents.

24 1_3 - <1 BIC Members Deciding Protein Correct

Secondary isoform detections - Highlighted rows indicate putative detections of multiple isoforms. Figure 1 shows a histogram of the degree of consensus among each BIC members’ final decisions
] ] ] For example, many searches found evidence of simultaneous detection of the delta form of about which proteins were and were not detected.
For more information about this study, hemoglobin in addition to the expected beta form (protein N=29 and 29.1).

p|ease Visit 78 proteins were declared by all 6 BIC members and 89 were declared by at least 5 or more. ACknOWI edg ments
Unintended proteins — These stand out very clearly as specific to certain labs. For example, the BIC

. . : Only 15 proteins ultimately considered correct had less consensus than this — in some cases
WWW. ab rf_ or / SDr strongly agreed that sheep proteins are detected in lab 51958 and trypanosome proteins are . .
g p g detected only in lab 28629, because not all BIC member searched the lab where a protein was implicated.

These identification results were manually aligned at the protein level
with careful attention to recognizing synonymous or indistinguishable
protein accessions. Where multiple

The BIC thanks Jayson Falkner for support in using the Tranche repository, the SPRG, and all
sPRG2006 study respondents who contributed their raw data, making this BIC study possible.




