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New Additions to the 
Stanford “Proteomic” Community 

Prof. Mike Snyder 

Prof. Josh Elias

Instrumental Upgrades
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Bottom Up and Top Down

Peptide

Protein Centric

Centric

Top Down

Bottom Up

LC

MS
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Data Analysis and Distribution of Results

MS Raw data extract Database
Search

Sequest
Mascot

Results

Scaffold
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MS Instrumentation: High Mass Accuracy, 
Resolution, Sensitivity and Speed

Proteomics 2.0, Precision Proteomics

18132–18138 PNAS  November 25, 2008 vol. 105  no. 47
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Accurate Mass Measurement
Significantly Aids ID and More
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Mass Accuracy: What it Means

1. Anecdotal- report of a single measurement

2. Statistical- accuracy estimated from a statistical 
distribution of mass errors

3. Max. allowed mass deviation (MMD)- mass 
accuracy cutoff value when database searching
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26 SEPTEMBER 2008 VOL 321 SCIENCE

Need for Sensitivity Over 10 Orders of Magnitude

Human
Proteome

Organization
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Depth of Proteome Coverage

Avg. Sequence coverage 30%

NATURE| Vol 455|30 October 2008
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Quantification

•Stable isotope labeling by amino 
acids cell culture (SILAC)

•Isobaric labeling for relative and 
absolute quantification (iTRAQ)

•Stable isotope dimethyl labeling

•Label free
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Post Translational Modifications (PTM’s)

D. Phanstiel et al, PNAS, 2008 105, 11, 4093

The “Histome”
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M. Nielsen, et al, Mol. Cell. Prot., 2006, 5:2384

Modifications the Need for Enrichment
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Phosphopeptide Analysis
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Phosphopeptide Analysis using ETD and/or HCD

PNAS 2009 January 27; 106(4): 995–1000 

11,955 Phosphopeptides



Evaluating Data for Accuracy

Identification at the peptide level:
Probability at the protein level: 







Filtering Data: FDR/FPR

A. Nesvizhskii et al. NATURE METHODS | VOL.4 NO.10 | OCTOBER 2007 | 795

FDR: False Discovery Rate

FPR: False Positive Rate

A single spectrum

For a number m of MS/MS spectra
(probability within dataset)
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Sample Prep: Selective to Desired Outcome

Full characterization of a single molecule-
including PTMs?

Global proteome study?

Specific for phosphorylation, acetylation, 
methylation, ubiquitination…..?

Sample

GeLCMS Solution 
phase



GeLCMS Works Better Than Ever.. 
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Coomassie

Silver

Detection Limits

Brilliant Blue 50 ng
Colloidal 10-20 ng

Mass Spec
Compatible* 1-5 ng

*No fixing/staining steps 
involving formaldehyde/glutaraldehyde

GeLCMS Works Better Than Ever.. But
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The Compromise

Sypro Ruby Detection Limit

5-10 ng
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Size Matters ? Why
•detection limit of protein staining is on a weight basis 

•detection limit of protein with the mass spectrometer is on a 
molar basis

•higher the molecular weight, at the same mass, the higher 
the detection limit will be for the mass spectrometer

•1.0ng of a 15kd protein is 67 fmol, while 1.0ng of a 250kd 
protein is only 4 fmol. 

•Both proteins will have similar stain intensities, but there is 
15 times less protein on a molar basis from the 250kd 

protein. 

•Protein stains detect total protein, mass spectrometer 
detects proteins individually. 



In Solution Digests

Most all surfactants and detergents are detrimental

Triton X-100

SDS



Enrichments

887
555

535

366

B. Bodenmiller et. al, 234 | VOL.4 NO.3 | MARCH 2007 | NATURE METHODS

PAC- phosphoramidate chemistry

IMAC- immobilized metal affinity 
chromatography

pTiO2- pthalic titanium dioxide
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Solution: FASP Solubilizing the Proteome 

proteome
Solubilize in SDS

MW cutoff filter

Re-solubilize in 8M Urea

Digest Lys-C, Trypsin

Fractionate
OGE

SCX
NATURE METHODS | VOL.6 NO.5 | MAY 2009 | 359
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Solution: FASP Solubilizing the Proteome Results

NATURE METHODS | VOL.6 NO.5 | MAY 2009 | 359
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