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MISSION

The mission of the Proteomics Research Group (PRG) is to assist ABRF members in evaluating their capabilities to

RESULTS
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identify "unknown" proteins in order to establish realistic expectations for this technology. LC/MS - Instrumentation Protein ID
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One of the goals of this study was to compile protein identification data on a representative
unknown in order to help establish realistic expectations for proteomic analysis. From this study, it
appears that samples at 2 pmoles can be identified with high % accuracy using a variety of MS
approaches. At a 10-fold lower amount (~200 fmoles), it became increasingly difficult for MALDI-
MS analyses to identify the 3 lower-abundance proteins. This may be due in part to the complex
mixture (i. e., some peptides may have been suppressed, or the % coverage of the known protein
was too low for an identification), and not to the sensitivity of the instrumentation used. yLC-NSI
with MS/MS analysis did better than MALDI-MS at the 200 fmole level, perhaps due to the fact that
in MS/MS analysis, individual peptides are interpreted instead of a mass list as in MALDI-MS.

The 7 labs that identified all 5 proteins correctly (tentative and positive) used LC-MS/MS. Although
there were several times more positive and tentative wrong identifications using MALDI-MS than
LC-MS/MS, it should be emphasized that the vast majority of these wrong calls were classified as

Overall, the current study shows a marked improvement from the Protein Identification Research
Group (PIRG) study done in 1999 (which was the last study of this type). In that study, the sample
contained a mixture of 2 proteins at the 10 and 2 pmole levels. 97% of the calls for the major
protein were correct, while 77% of the calls for the minor protein were incorrect. Four years later,
96% of the calls for PDI at the 2 pmole level are correct.
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Digestion of Proteins for ABRF-PRG02 tentatively identified, as decided by the individual investigators. 4
« Excised individual protein bands OuLC-NSI 12
EMALDI-MS .
« Reduced with 20 mM TCEP/ 25 mM ammonium ONSI
bicarbonate (pH 8.0) OLC-ESI 8
» A total of 41 labs participated in the study with 14 labs performing 2 types of MS * MLC-NSI with MSMS and MALDI-MS were the most common types of MS performed B LCLC-ESI .l ]
« Alkylated with 40 mM iodoacetamide/ 25 mM ammonium analyses with 21 and 27 analyses respectively
. 4 i
bicarbonate (pH 8.0) e Of the 55 analvses: « The highest number of MALDI-MS positive correct calls, with no positive or tentative
_ _ _ a _ 5355 (9%0/ ).identified PDI correctly (53 PC, 0 TC) wrong, was 4, submitted by one lab that also analyzed the sample by yLC-NSI. The 2 |‘| |‘| _
- Digested with 0.02 pg/ul Trypsin (Promega modified) Joyieenty y ’ % coverage of the known sequences was 55% PDI; 54% GST; 28% GroEL; and 22% ) | 0 N [ tentative.
— 18 hr at 37°C - 50/55 (91%) identified GST correctly (44 PC, 6 TC) BSA . e "
o x e . 3 other MALDI-MS analyses had 3 proteins identified positively correctly (PDI,
- 49/55 (89%) identified BOTH correctly (44 PC, 5 TC) W o W Y - ® 0 =
GST and GroEL). Q c 2 i S g a8 o
« Mixed protein digests in 10: 10 : 1 : 1 : 1 molar ratio @ 3 3 e 2 °© S
—2:2:0.2:0.2:0.2 pmoles - 30/55 (55%) identified GroEL correctly (24 PC, 6 TC) « The solvent used to dissolve the digest varied from a low % acid to a low % acid/60% g S S = g Q a ©O
— PDI: GST : GroEL : BSA : SOD —  27/55 (49%) identified BSA correctly (15 PC, 12 TC) acetonitrile mix. There appears to be no correlation between the solvent used and the S w -:‘E,
- 8/55 (15%) identified SOD correctly (6 PC, 2 TC) quality of the analysis results, although the top 5 labs used a low % acid with no Q. ®
* Dried organic. &

« Tested by PRG member laboratories

« Mailed out to requesting laboratories

7/55 (13%) identified all 5 proteins correctly (Positive Correct & / or
Tentative Correct), with no Wrong calls (all used LC-MSMS)

4/55 (7%) identified all 5 proteins as Positive Correct, with no Tentative or
Wrong calls

8/55 (15%) identified all 5 proteins correctly (includes one analysis that
also made a Tentative Wrong call)

18/55 (33%) analyses resulted in the assignment of a protein(s) that was
not in the mixture (4 PW, 25 TW)

Figure 1. A brief summary of the Results.

» 24 analyses were desalted prior to analysis in some manner, with a C18 ZipTip
(Millipore) being the most common. Desalting did not appear to aid in positively
identifying a correct protein and for the 2 analyses that did not ID the PDI, this may
have hindered their analysis. No lab that desalted identified SOD.

« 29% of the instruments used for analysis were < 1year old; 35% were 1-2 years old;
33% were 2-5 years old; and 3.6% (2 instruments) were 8-9 years old. There was no
clear correlation between instrument age and the proteins identified.

Figure 3. Bar Graph of Search Programs. The type of search program
used depended on the type of analysis performed. For yLC-NSI, Mascot

was used most often, while for MALDI-MS, ProFound and MS-FIT were

the most used search programs. There was no clear correlation between
the program used and the proteins identified.
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