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Objectives
Proteome characterization generally consists of peptide separation by high performance liquid chromatography
(HPLC) and peptide identification by tandem mass spectrometry (MSIMS). We aim to enhance the specificity and
sensitivity of peptide identification by in silico integrating nanoLC-FTICR-MS and nanoLC-QIT-MS/MS.
Methods

# nanoLC-FTICR-MS: 1D reverse phase LC coupled online to lonSpec 9.4T FTICR with MS scans

# nanolLC-QIT-MS/MS : 1D reverse phase LC coupled online to LCQ with data dependent MS/MS scans

« insilico integration: Retention time normalization; peptide correlation by retention time and mass
Results

 Development of a robust nanoLC-FTICR-MS system

+ Development of retention time normalization and peptide correlation

+ Demonstration of enhanced peptide identification from simple protein mixture digest

INTRODUCTION |

Proteomics
+  Systematic analysis of protein complement n a given cell tissue or organism for their dentity, quantity and function,
& Major challenges: proteome coverage, low abundance proteins,
« General procedures: GeFbased or LC-based separaton, MS-hased characterzaton,informaics-based dentiiation,

Current approaches to proteomics
+  MudPIT technology (1)
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Advantages:
% High throughput proteome examination orce AMT library is consiructed
< High proteome coverage given a confident AMT lbrary.

Disadvantages:

= Large inital effortinvesiment in consiructing AMT lbrary

5 Muliple dimensional separation not sralghtforward

AMTtag

Methods:

« 1D-reverse phase Liquid Chromatography
+  Autosampler injection, LC packings FAMOS 50 ul
+ Preconcentaiion: 300 um x 5 mm C18 PepMap
+  RP-LC: Vydac 75 um id x 25 m C18 nanocolumn

* Nanospray
+Tip: 10 um ID New Objective Picotip
& Vi 1800V Vy: OVV, 1800V,
o Distance: 3mm

* FTICRMS
+ 9.4 Tesla lonspec
+ 2 5ec. hexapole ion accumulation
+ 256K data points @ 1Mhz ADC
+ 2-scan signal averaging, - 9 sec. per spectrum

Results
 Standard protein mixture tryptic digest

+ Constituents: ALCOHOL DEHYDROGENASE | and Il, CARBONIC ANHYDRASE, HEMOGLOBIN A and B chains,

MYOGLOBIN, LYSOZYME C, SERUM ALBUMIN
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* Rhodopseudomonas palustris proteome cleared fraction (Soluble proteins)
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Parallel LC/MS experiments
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Data process and extraction + SEQUEST program
= Peptide dentification
thru database searching
(@ protein sequences +

lonspec FTdoc program
+ Determine charge state -
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Cal. Monaisotopic mass

Normalization of retention time

1 Selection of highly confident peptide hits from LCQ data
Xcorr (+1) > 23; (+2) > 30; (+4) > 35 Total 206 1.0,

2 Search against FT ICR data with calculated monoisotopic masses
Mass error < 0,05 Da

5 Data representation and visual inspection to remove spurious hits
Deletion of the obvious outliers

4 Linear regression: R, , = 0.9669RT, - 115872
correlation coefficient = 0,94
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Mass tolerance < 0.05 Da
RT tolerance < 3 min
Xeort (+1)> 13, (+2) > 20, (+3) > 30)

Exportof resuls to DTASelect readable
format. Use of manual validation flag
o flag the presence of FTICR data hits

", i there s an FTICR hit within the mass and RT tolerance

« Sample preparation and protein digestion
+The protein sample is denatured vith 6-8 M Guanidine or Urea, and reduced with DTT or some other reducing agent at 60°C
for 10-60 minues.

+ The denaturant concentration is lowered by dilution with Tris; sequencing grade trypsin is added to the sample and incubated
overnight
+ The sample is desalted by solid phase extraction and organic solvent is removed by SpeedVac
e 1DLC/QITMS2
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+ Forall1p LC/MSIMS data acquisition, the LCQ was operated in the data dependent mode with dynamic exclusion enabled,
where the top four peaks in every full MS scan were subjected to MSIMS analysis.
© SEQUEST and DTASelect
+ The resutant MS/MS spectra from the sample were searched with SEQUEST against the six consiituent protein sequence
and all predicted ORFs from R. palustris. The ORFs from R. palustris serves as indication of false position rate.
+The raw output fles were fitered and sorted with DTASelect. The fier crieria include the minimal Xcorr, the vaiidation flag
for FT ICR data hits and the FTICR mass measurement error

| CONCLUSIONS |

« Development of a robust nanoLC-FTICR-MS system
+  Stable electrospray and good sensitivity in highly agueous solution
+ Low sample consumption (~ 1 ug of total peptide loaded)
+ Good mass accuracy, mass resolution, dynamic range, and reproducibilty

« Development of retention time normalization and peptide correlation
© Useof linear regression tart time and normalize
+ High correlation coefficient in retention times between LC-FTICR-MS and LCQ
+ Demonstration of comparabilty of FTICR data and QIT data

* Demonstration of enhanced peptide identification from simple protein mixture digest
+ FTICR data used as a validation method for SEQUEST idenification
+ Improved specificity and sensitivity in peptide identification for simple protein mixtures; should be much more enhanced for
proteomes

. inthe mass uracy of FTICR and retention
more narrow windows

LC system should provide

+ Improvements in peptide identification scoring should provide a more rigorous method to integrate FTICR accurate mass
measurements and QIT MS/MS measurements.
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