PME11 – Phosphoproteomics

Objectives: 
The final goal of the study is to allow each laboratory to assess its ability and improve their protocols for phosphopeptide analysis. 
The study should allow:
- Evaluating the performance and reproducibility of phosphopeptide enrichment procedures.
-Testing the usefulness of phosphopeptide mixture standard to set up, monitor, and troubleshoot phosphopeptide analysis methods.
Samples:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The samples to be analyzed in the study (PME11-A1, A2, A3) consist of a yeast tryptic digest (C-18 purified), spiked-in with three different concentrations of a mixture of 20 human phosphopeptide standards (Phosphomix 1and 2 from Sigma-Aldrich, see attached specification file), containing light isotopes.
Each participant laboratory will receive two aliquots of each of the three samples, containing: 
PME11-A1:  125 g  yeast tryptic digest plus 500 fmol of each of the 20 light Posphomix phosphopeptide standards (1.1L -1.10L, 2.1L-2-10L) per vial
PME11-A2:  125 g  yeast tryptic digest, plus 250 fmol of each of the 20 light Posphomix phosphopeptide standards (1.1L -1.10L, 2.1L-2-10L) per vial 
PME11-A3:  125 g  yeast tryptic digest, plus 100 fmol of each of the 20 light Posphomix phosphopeptide standards (1.1L -1.10L, 2.1L-2-10L) per vial 
The samples will be distributed in dry form, lyophilized from a water-acetonitrile mixture.
Additionally, one vial  PME11-B will be distributed, containing 2 pmol of each of the corresponding isotopically labelled heavy Phosphomix standard peptides (1.1H-1.10H, 2.1H-2-10LH), in dried form.
Sample preparation: 
- Redissolve samples PME11 A1-A3 in the buffer appropriate for the enrichment procedure selected. 
- Redissolve the labelled Phosphomix peptides following the recommendations on the msp1 datasheet.
Gentle sonication (1-2 minutes in an ultrasound bath) is recommended to ensure complete solution.

Analysis procedure:
In order to evaluate the performance and reproducibility of phosphopeptide enrichment, each laboratory will carry on a phosphopeptide enrichment of the PME11-A1, A2 and A3 mixtures. After enrichment, a known amount of the heavy phosphopeptide standard mixture will be added to the enriched sample, before LC-MS analysis. This will allow assessing the recovery of the phosphopeptide standards in the enrichment procedure.

 - Phosphopeptide enrichment:
	Each laboratory should perform the phosphopeptide enrichment procedure of his choice using the three PME11-A1, A2 and A3 samples, that is, 125 g of yeast digest in each enrichment.  Save 1 g of the sample pre-enrichment to analyze it also by LCMSMS.
You can use your own lab’s usual protocol for enrichment procedure, so you can test its performance in comparison to other lab’s procedures. You have also the chance to compare two different protocols, since two aliquots of each sample are available.
 Alternatively, you can use the attached suggested protocol (based on Thingholm et al. Nat Protocols , 2006, 1(4), 1930-5 for enrichment using TiO2). We will use the results obtained by using this protocol to check its reproducibility across laboratories.
  After enrichment, add to the eluted sample the Phosphomix standard peptides (1.1H-1.10H, 2.1H-2-10H) at 250 fmol each, before LC-MS analysis. You will receive enough labeled standard mixture (PME11-B) to add 250 fmol to each phosphoenriched sample for quantitative analysis, plus an extra 500 fmol that you can use for targeted analysis method set-up.
- LCMSMS analysis
The phosphopeptide enriched samples should be analyzed by both a shotgun LC-MSMS method and a targeted (SRM or PRM)method  to monitor the Phosphomix standards. 
Suggested chromatographic conditions for analysis are:
-  Sample load: 1/10 to 3/10 of the enriched sample per analysis
 - 60 min 0-35% acetonitrile gradient
Shotgun analysis results will be used to evaluate the general performance of the phosphopeptide enrichment and analysis procedure: number of phosphopeptides identified, mono- and poly-phosphate containing peptides and phosphosite assignment.
Targeted analysis of the phosphomix standard peptides will be used to measure their overall recovery, and this will give an idea of the yield of the enrichment procedure. 
A table of suggested transitions to be monitored for the standard peptides is attached, as well as a Skyline template. 

Initial samples (pre-enrichment ) should be also analyzed by the shotgun LC-MSMS method, to check the  ability of phosphopeptide identification without enrichment. It is also suggested to analyze the pre-enrichment samples by the targeted method, which can give you a hint of the limits of detection for the phosphomix peptides in your LC-MS system.



- Data analysis 
The main results of each of the analysis, as well as the procedures used for enrichment and LC-MS analysis will be reported using the attached template.
In order to perform a centralized analysis of the shotgun results from all the laboratories, we will ask to submit also the mgf files corresponding to every analysis.
The results of the study should allow assessing and comparing, both intra and inter-laboratory procedures/analysis:
- The comparative performance of the enrichment procedures used, measured by the number of yeast phosphopeptides identified, ant its intra-lab reproducibility, on the basis of the results of the triplicate analysis.
- The selectivity of the enrichment procedure, based on the number of mono-, poly- and non- phosphopeptides identified.
- The yield of the phosphopeptide enrichment, based on the quantification of the recovery of the phosphomix standards spiked in the initial sample. The different concentrations present in samples PME11-A1, A2 and A3 could provide information of any influence of phosphopeptide concentration on enrichment efficacy or detection.
- The correlation of phosphopeptide enrichment yield and the overall performance in phosphopeptide identification. 
- The ability of each lab’s to correctly assign phosphorylation sites, and its comparison to a centralized analysis.
- The ability of targeted quantification of isomeric phosphopeptides, through the selection of isomer- specific transitions.



