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Materials
Catalase - 10 pmol
Troponin T - 25 pmol
Osteopontin - 50 pmol
Ovalbumin - 50 pmol
Cystatin - 100 pmol

S1 i 2 0 lα-S1-casein - 250 pmol
α-S2-casein - 250 pmol

Proteins were determined to be phosphorylated based on 
positive staining with two phosphoprotein-specificpositive staining with two phosphoprotein specific 
stains and a phosphate-specific chemical reaction 
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• Results were submitted anonymously through an on-line 
survey and included experimental details instrument(s) usedsurvey and included experimental details, instrument(s) used,  
a list of identified proteins and a list of identified 
phosphopeptides including site(s) of phosphorylation. 

• A web site (www.proteomecommons.org/dev/abrf/) was 
provided for the required submission of annotated mass 
spectra of phosphopeptides.
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48.9% Data Return

Sample RequestsSample Requests

Datasets
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1

9

5 1

41

USA

Europe41 Europe

Canada

Asia

34

Australia
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4
1

5

2 academic

biotech/pharma/industrial

government

25

government

manufacturer/vendor

other

7
no response
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1

sPRG2007 Facility Type

10

1

Core only

Non-core research lab

7

both core functions and
non-core lab research

h7
26 Other 
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TP 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 6 6 6 5 5 5 5 5 4 4 4 3 3 3 2 44
FP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 2 0 1 2 0 3 6 2 12

FDR 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 13% 13% 22% 0% 0% 0% 0% 0% 0% 0% 0% 0% 14% 14% 0% 0% 0% 17% 29% 0% 20% 33% 0% 50% 67% 50%
"Bonus" proteins 5 5 5 4 4 3 2 1 1 1 1 0 0 0 0 0 0 0 3 2 5 2 1 1 1 1 0 0 0 0 5 3 0 0 0 0 2 0 2 0 0 0 1 0 24

CATA_HUMAN 114 49 28 53 73 25 57 40 20 31 19 300 44 30 22 26 22 14 67 29 42 57 53 26 27 14 26 20 21 10 230 37 34 12 12 27 35 19 7 15 15 27 25 8 1862 44d _
OVAL_CHICK 64 23 11 22 44 16 31 26 13 20 14 99 16 16 13 14 12 13 40 12 22 31 39 11 7 11 18 10 11 6 111 22 17 13 8 3 11 2 16 11 6 7 912 42
TNNT2_HUMAN 30 23 16 28 40 13 28 22 8 10 4 51 21 12 9 7 5 6 29 9 19 28 27 14 2 4 11 6 5 6 72 9 8 1 17 9 13 10 2 11 645 40
CYT_CHICK 23 8 6 17 19 2 13 10 4 6 5 54 10 13 4 3 4 6 17 7 8 13 7 6 5 4 6 8 7 5 5 11 2 2 7 7 2 7 5 348 39
CASA1_BOVIN 26 15 7 20 21 10 10 13 6 10 8 135 13 12 5 5 7 5 18 6 13 10 11 6 6 5 9 6 6 4 118 8 11 5 3 7 3 3 586 38
OSTP_BOVIN 14 11 3 5 12 9 24 9 4 3 9 56 7 9 2 3 4 2 8 5 5 24 7 2 3 10 2 2 8 65 22 2 6 9 3 369 35
CASA2_BOVIN 11 5 2 7 20 4 5 7 6 4 2 22 4 3 5 2 2 1 9 2 8 5 27 4 167 24
TRFE_CHICK 20 14 13 10 37 7 39 9 5 22 3 28 39 23 8 1 4 4 30 3 2 321 21
ALBU_BOVIN 11 5 9 12 3 15 17 15 11 13 1 112 11
OVALY_CHICK 6 5 5 7 1 4 6 1 12 13 5 65 11
IOVO CHICK 11 9 2 10 6 5 4 1 1 49 9

S
ev

en
 s

up
pl

ie
d

on
us

IOVO_CHICK 11 9 2 10 6 5 4 1 1 49 9
CASB_BOVIN 4 3 2 2 1 2 3 7 24 8
CO3_BOVIN 4 2 3 3 10 22 5
OVOS_CHICK 2 12 14 2
H105_HUMAN 24 24 1
LAMA_RAT 19 19 1
GST26_SCHJA 17 17 1
UVRD_MYCPN 17 17 1
O42273_CHICK 8 8 1
Q8SQ65_PIG 6 6 1

Bo

IKBA_HUMAN 6 6 1
THIO_ECOLI 4 4 1
MLEC_CHICK 4 4 1
TITIN_HUMAN 4 4 1
IOV7_CHICK 3 3 1
LYSC_CHICK 3 3 1
K1C10_HUMAN 3 3 1
LACB_BUBBU 3 3 1
H2A1_HUMAN 2 2 1
UB2D2_HUMAN 2 2 1Fa

ls
e 

Po
si

tiv
e

BLAT_ECOLI 2 2 1
EFTU_ECOLI 2 2 1
IRX1_HUMAN 1 1 1
CRIMI_BRARE 1 1 1
K2C1_HUMAN 1 1 1
RL5_ECOLI 1 1 1
YV1_TYLCS 1 1 1
RS5_ECOL6 1 1 1
LACI_ECOLI 1 1 1
FETUA BOVIN 1 1 1

F

Table I. Supplied Proteins are defined as true positives; Bonus Proteins: Identified by greater than or equal to four participants; False Positives are those identified by only one participant. 
False Discovery Rate (FDR): False Positives / (True Positives + False Positives). Left to Right Sort: True Positive descending, FDR ascending, Bonus Proteins descending. Low Confidence 
Identifications (red number) were excluded from all calculations. *These two participants independently analyzed the same raw data.

FETUA_BOVIN 1 1 1
LAMA2_MOUSE 1 1 1
KAP0_BOVIN 1 1 1

Total 334 169 104 171 300 90 234 146 66 85 63 717 115 95 60 60 56 47 226 77 191 217 165 78 50 45 84 52 52 39 697 129 83 33 31 66 63 50 20 108 31 38 73 25
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P02662   CASA1_BOVIN   Alpha-S1-casein   Bos taurus

10         20         30         40         50         60
MKLLILTCLV AVALARPKHP IKHQGLPQEV LNENLLRFFV APFPEVFGKE KVNELSKDIG

70         80         90        100        110        120
SESTEDQAME DIKQMEAESI SSSEEIVPNS VEQKHIQKED VPSERYLGYL EQLLRLKKYK

130 140 150 160 170 180130        140        150        160        170        180
VPQLEIVPNS AEERLHSMKE GIHAQQKEPM IGVNQELAYF YPELFRQFYQ LDAYPSGAWY

190        200        210
YVPLGTQYTD APSFSDIPNP IGSENSEKTT MPLW 

Known Unverified
56 Phosphoserine (1,0) 64 Phosphothreonine(1,1)
61 Phosphoserine (5,0)
63 Phosphoserine (3,1)
68 Phosphothreonine (variant D) (0,0)
79 Phosphoserine (0,0)
81 Phosphoserine (1 0)81 Phosphoserine (1,0)
82 Phosphoserine (1,0)
83 Phosphoserine (0,0)
90 Phosphoserine (2,0)
130 Phosphoserine (29,0)
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P02663   CASA2_BOVIN   Alpha-S2-casein  Bos taurus

10         20         30         40         50         60
MKFFIFTCLL AVALAKNTME HVSSSEESII SQETYKQEKN MAINPSKENL CSTFCKEVVR

70         80         90        100        110        120
NANEEEYSIG SSSEESAEVA TEEVKITVDD KHYQKALNEI NQFYQKFPQY LQYLYQGPIV

130        140        150        160        170        180
LNPWDQVKRN AVPITPTLNR EQLSTSEENS KKTVDMESTE VFTKKTKLTE EEKNRLNFLK

190        200        210        220
KISQRYQKFA LPQYLKTVYQ HQKAMKPWIQ PKTKVIPYVR YL

Known Unverified
23 Phosphoserine (0 0) 145 Phosphothreonine (0 1)23 Phosphoserine (0,0) 145 Phosphothreonine (0,1)
24 Phosphoserine (0,0) 150 Phosphoserine (0,1)
25 Phosphoserine (0,0) 
31 Phosphoserine (0,0) 
46 Phosphoserine (2,0)
71 Phosphoserine (0,0) p ( , )
72 Phosphoserine (0,0) 
73 Phosphoserine (0,0) 
76 Phosphoserine (0,0) 
144 Phosphoserine (0,1)
146 Phosphoserine (1,1)
158 Phosphoserine (2,0)
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P04040   CATA_HUMAN   Catalase   Homo sapiens

10         20         30         40         50         60
MADSRDPASD QMQHWKEQRA AQKADVLTTG AGNPVGDKLN VITVGPRGPL LVQDVVFTDE

70 80 90 100 110 12070         80         90        100        110        120
MAHFDRERIP ERVVHAKGAG AFGYFEVTHD ITKYSKAKVF EHIGKKTPIA VRFSTVAGES

130        140        150        160        170        180
GSADTVRDPR GFAVKFYTED GNWDLVGNNT PIFFIRDPIL FPSFIHSQKR NPQTHLKDPD

190        200        210        220        230        240
MVWDFWSLRP ESLHQVSFLF SDRGIPDGHR HMNGYGSHTF KLVNANGEAV YCKFHYKTDQQ Q

250        260        270        280        290        300
GIKNLSVEDA ARLSQEDPDY GIRDLFNAIA TGKYPSWTFY IQVMTFNQAE TFPFNPFDLT

310        320        330        340        350        360
KVWPHKDYPL IPVGKLVLNR NPVNYFAEVE QIAFDPSNMP PGIEASPDKM LQGRLFAYPD

370        380        390        400        410        420
THRHRLGPNY LHIPVNCPYR ARVANYQRDG PMCMQDNQGG APNYYPNSFG APEQQPSALE

430        440        450        460        470        480
HSIQYSGEVR RFNTANDDNV TQVRAFYVNV LNEEQRKRLC ENIAGHLKDA QIFIQKKAVK

490        500        510        520
NFTEVHPDYG SHIQALLDKY NAEKPKNAIH TFVQSGSHLA AREKANL

All Unverified
58 Phosphothreonine (1,0) 325 Phosphotyrosine (1,0)
84 Phosphotyrosine (0,1) 358 Phosphotyrosine (1,1)
88 Phosphothreonine (0,1) 361 Phosphothreonine (1,1)
92 Phosphoserine (0,1) 370 Phosphotyrosine (0,1)p , p y ,
138 Phosphothreonine (1,0) 379 Phosphotyrosine (0,1)
163 Phosphoserine (0,1) 483 Phosphothreonine (0,1)
167 Phosphoserine (0,1) 489 Phosphoserine (0,1)

491 Phosphoserine (0,1)
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P01038   CYT_CHICK   Cystatin   Gallus gallus

10         20         30         40         50         60
MAGARGCVVL LAAALMLVGA VLGSEDRSRL LGAPVPVDEN DEGLQRALQF AMAEYNRASN

70         80         90        100        110        120
DKYSSRVVRV ISAKRQLVSG IKYILQVEIG RTTCPKSSGD LQSCEFHDEP EMAKYTTCTFDKYSSRVVRV ISAKRQLVSG IKYILQVEIG RTTCPKSSGD LQSCEFHDEP EMAKYTTCTF

130
VVYSIPWLNQ IKLLESKCQ

Known Unverified
103 Phosphoserine - partial (19,1) 24 Phosphoserine (1,0)

28 Phosphoserine (1,0)
59 Phosphoserine (1,0)
92 Phosphothreonine (0,1)
93 Phosphothreonine (0,1)
97 Phosphoserine (1,3)
98 Phosphoserine (0,3)
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P01012   OVAL_CHICK   Ovalbumin   Gallus gallus

10         20         30         40         50         60
MGSIGAASME FCFDVFKELK VHHANENIFY CPIAIMSALA MVYLGAKDST RTQINKVVRF

70         80         90        100        110        120
DKLPGFGDSI EAQCGTSVNV HSSLRDILNQ ITKPNDVYSF SLASRLYAEE RYPILPEYLQ

130        140        150        160        170        180
CVKELYRGGL EPINFQTAAD QARELINSWV ESQTNGIIRN VLQPSSVDSQ TAMVLVNAIV

190 200 210 220 230 240190        200        210        220        230        240
FKGLWEKAFK DEDTQAMPFR VTEQESKPVQ MMYQIGLFRV ASMASEKMKI LELPFASGTM

250        260        270        280        290        300
SMLVLLPDEV SGLEQLESII NFEKLTEWTS SNVMEERKIK VYLPRMKMEE KYNLTSVLMA

310        320        330        340        350        360
MGITDVFSSS ANLSGISSAE SLKISQAVHA AHAEINEAGR EVVGSAEAGV DAASVSEEFRQ

370        380
ADHPFLFCIK HIATNAVLFF GRCVSP

Known Unverified
2  N-acetylglycine 75 Phosphotyrosine (1,1)
69 Phosphoserine (20,0) 92 Phosphothreonine (1,0)
345 Phosphoserine (29,1) 165 Phosphotyrosine (0,1)

166 Phosphotyrosine (0,1)
169 Phosphotyrosine (0,1)
171 Phosphothreonine (0,1) 
325 Phosphotyrosine (2 0325 Phosphotyrosine (2,0
354 Phosphoserine (0,4)
356 Phosphoserine (0,4)



P31096   OSTP_BOVIN   Osteopontin   Bos taurus

10         20         30         40         50         60
MRIAVICFCL LGIASALPVK PTSSGSSEEK QLNNKYPDAV ATWLKPDPSQ KQTFLAPQNS

70         80         90        100        110        120
VSSEETDDNK QNTLPSKSNE SPEQTDDLDD DDDNSQDVNS NDSDDAETTD DPDHSDESHH

130        140        150        160        170        180
SDESDEVDFP TDIPTIAVFT PFIPTESAND GRGDSVAYGL KSRSKKFRRS NVQSPDATEE

190        200        210        220        230        240
DFTSHIESEE MHDAPKKTSQ LTDHSKETNS SELSKELTPK AKDKNKHSNL IESQENSKLSDFTSHIESEE MHDAPKKTSQ LTDHSKETNS SELSKELTPK AKDKNKHSNL IESQENSKLS

250        260        270
QEFHSLEDKL DLDHKSEEDK HLKIRISHEL DSASSEVN

Known Known Unverified
23 Phosphoserine (1,1) 210 Phosphoserine (10,5) 22 Phosphothreonine(0,2)23 Phosphoserine (1,1) 210 Phosphoserine (10,5) 22 Phosphothreonine(0,2)
24 Phosphoserine (1,1) 233 Phosphoserine (24,0) 53 Phosphothreonine (0,1)
26 Phosphoserine (2,1) 240 Phosphoserine (6,1) 66 Phosphothreonine (0,1)
27 Phosphoserine (4,1) 245 Phosphoserine (9,0) 118 Phosphoserine (0,1)
60 Phosphoserine (7,2) 256 Phosphoserine (16,0) 155 Phosphoserine (5,0)
62 Phosphoserine (5,6) 267 Phosphoserine (31,0) 170 Phosphoserine (0,1)
63 Phosphoserine (5,5) 272 Phosphoserine (23,3) 183 Phosphothreonine (4,7)
76 Phosphoserine (1,2) 274 Phosphoserine (19,8) 198 Phosphothreonine (0,2)
78 Phosphoserine (1,0) 199 Phosphoserine (0,3)
81 Phosphoserine (2,0) 202 Phosphothreonine (0,3)
95 Phosphoserine () 208 Phosphothreonine (7,7)
100 Ph h i () 211 Ph h i (2 5)100 Phosphoserine () 211 Phosphoserine (2,5)
103 Phosphoserine () 214 Phosphoserine (2,4)
115 Phosphoserine () 218 Phosphothreonine (0,1)
121 Phosphoserine (0,1) 228 Phosphoserine (2,2)
124 Phosphoserine (0,1) 237 Phosphoserine (1,3)
178 Phosphothreonine (13,2) 268 Phosphoserine (1,0)178 Phosphothreonine (13,2) 268 Phosphoserine (1,0)
184 Phosphoserine (9,7) 273 Phosphoserine (0,1)
188 Phosphoserine (12,4) 275 Phosphoserine (4,7)
205 Phosphoserine (14,2) 
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P45379   TNNT2_HUMAN   Troponin T   Homo sapiens

10         20         30         40         50         60
MSDIEEVVEE YEEEEQEEAA VEEEEDWRED EDEQEEAAEE DAEAEAETEE TRAEEDEEEE

70         80         90        100        110        120
EAKEAEDGPM EESKPKPRSF MPNLVPPKIP DGERVDFDDI HRKRMEKDLN ELQALIEAHF

130 140 150 160 170 180130        140        150        160        170        180
ENRKKEEEEL VSLKDRIERR RAERAEQQRI RNEREKERQN RLAEERARRE EEENRRKAED 

190        200        210        220        230        240
EARKKKALSN MMHFGGYIQK QAQTERKSGK RQTEREKKKK ILAERRKVLA IDHLNEDQLR

250        260        270        280        290
EKAKELWQSI YNLEAEKFDL QEKFKQQKYE INVLRNRIND NQKVSKTRGK AKVTGRWK

Known Unverified
2  N-acetylserine - By similarity 73 Phosphoserine (0,1)
2 Phosphoserine - By similarity (0,0) 79 Phosphoserine (0,1)

189 Phosphoserine (1,1)
197 Phosphotyrosine (0 1)197 Phosphotyrosine (0,1)
204 Phosphothreonine (0,1)
287 Phosphothreonine (1,0) 
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How Many Search Engines Did You Use?
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no response
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Mascot

What Database Search Engine Did You Use?

Protein Pilot

PEAKS

Mascot

Spectrum Mill

SEQUEST

ProteinLynx Global Server

0 10 1 20 2 30

No Response

Virtual Expert Mass Spectrometrist

0 5 10 15 20 25 30
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What Secondary Search Engine Did You Use?

OMSSA

Mascot

Aldente

Profound

Phenyx

Peaks

X! T d

SEQUEST

ProteinLynx Global Server

Protein Prospector

0 1 2 3 4 5 6 7
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What Other Bioinformatics Tools Did You Use?

G h M d

Fuzzy ions

FindMod

 MS-Digest

In house tools

Graph Mod

Scaffold

Protein Prospector

g

0 1 2 3 4
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What Other Database(s) Did You Use?

IPI Bovine

IPI Human

MSDB

KBMS

IPI Chicken

sub-DB

NCBInr

MSDB

0 1 2 3 4 5 6 7
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How Much Time Did It Take To Prepare And Analyze This Sample?

1 2 d

4-8 hours

1-4 hours

5-6 days

3-4 days

1-2 days

no response

more than 1 week

1 week

0 2 4 6 8 10 12 14 16
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How Much Time Did It Take To Analyze The Data?

4-8 hours
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How Much Time Did It Take To Complete The Survey?

2 h

1 hour

less than 1 hour

4 hours
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2 hours

no response

6 hours
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Do You Think This Type of Study Has Been Useful?

Yes

No

no response

0 5 10 15 20 25 30 35 40 45
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no response
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Conclusions

•Qualitative phosphorylation site identification still presents a challenge for many labs.
Some known sites were detected by >50% of labs, suggesting that these sites are readily 
detected mass spectrometric analysis of tryptic peptides. Other known sites were identified 
by few or no labsby few or no labs.

•On average, enrichment methods did not show an advantage over non-enrichment; 
however, results varied widely among labs using both approaches, with some obtaining
excellent results and others performing poorly, with or without enrichment. 
This suggests the overwhelming importance of individual technique and experience.

•Comparing results between labs is hindered by lack of accepted statistical/spectral methodsComparing results between labs is hindered by lack of accepted statistical/spectral methods 
for identifying phosphopeptides. Examination of spectra underlying reported identifications 
indicated that identifications were not always made  based on clear-cut spectral evidence. 

hi d d h diffi l f i h i f d d i f•This study demonstrates the difficulty confronting the creation of a standard mix of 
phosphoproteins. This material in its present state can serve as a “standard” for comparison 
among labs, but it is insufficiently characterized for performance evaluation. A confident 
knowledge of the phosphorylated sites and their stoichiometry is essential for the latter.ow edge o t e p osp o y ated s tes a d t e sto c o et y s esse t a o t e atte .
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