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Instrumentation and Capabilities

ProteomicsProteomics
Front End(s)- Eksigent Nano2D LC

Mass Spectrometer(s)- LTQ Orbitrap Velos (ETD)
LTQLTQ



l dInstrumental Upgrades: 
•More data of higher qualityg q y
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C t C  St diCurrent Case Studies

• Global proteome analysis

• Quantitative Proteomics-
– One task many alternatives…..

• PTM mapping



l b lProject: 1 Global Proteome

P f Vi i i W lb t D D SkibbProfessor Virginia Walbot, Dr. Dave Skibbe
http://www.stanford.edu/~walbot/

Tumorigenic Fungal Peptides Causing Plant Cancer:  Defining Expression 
Timing and Modeling Structural Similarities to Host Proteins

Ustilago maydis causes cancer within a few days of infecting maize by 
stimulating extra cell divisions, endopolyploidization (up to 64N), and 
enormous cell expansion.  Although U. maydis grows on many hosts, only 
maize forms tumors where the pathogen can complete its lifecycle.   Gene 
deletion demonstrated that secreted fungal proteins – many of which are 
small and encoded by gene families – are required for tumors.

D. Skibbe, et al. Science 328, 89 (2010) 
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Global Proteome (cont.)
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Gl b l P t  ( t )Global Proteome (cont.)
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1 peptide ID

Global Proteome (cont.)
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Q i i  P i  E  1Quantitative Proteomics Ex. 1
Spectral CountingSpectral Counting  

• Spectral count correlates well with protein abundance
• Fold change can be calculated and statistically evaluated• Fold change can be calculated and statistically evaluated
• Simple and straightforward implementation
• Sensitive to protein abundance changes – for abundant

proteins 2 fold change easily detected with highproteins 2 fold change easily detected with high
confidence

Limitations
• The response to increasing protein amount is saturable
• Noisy data at low spectral counts – large difference in
spectral count necessary to determine significant changespectral count necessary to determine significant change



Q tit ti  P t i  E  1Quantitative Proteomics Ex. 1
Dr Jonathan Rothbard Steinman LabDr. Jonathan Rothbard, Steinman Lab 
http://steinmanlab.stanford.edu/index.html

Define the serological clients of sHspB5 in normal and patient's plasmaDefine the serological clients of sHspB5 in normal and patient s plasma

Small heat shock proteins are a family of intracellular chaperones that are 
cytoprotective due to their ability to bind partially unfolded proteins and 
prevent aggregation. Recently, HspB5 (alpha B crystallin) has been 
shown to be therapeutically effective when administered intraperatoneally
in animal models of multiple sclerosis, rheumatoid arthritis, stroke, and 
ischemia reperfusion injury In all cases there is significant immuneischemia reperfusion injury. In all cases, there is significant immune 
suppression. To test the hypothesis that the mode of action is the 
chaperone activity of the protein in plasma, the proteomic content of 
clients has been defined by mass spectrometry. More specifically, 
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proteins associated with HspB5 in normal and patient's plasma.



Q tit ti  P t i  E  1Quantitative Proteomics Ex. 1
Solution tryptic digest
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Quantitative Proteomics Ex. 1
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Quantitative Proteomics Ex. 1
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Quantitative Proteomics Ex. 1
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IPI00745872 (100%), 69,366.9 Da
IPI:IPI00745872.2 Tax_Id=9606 Gene_Symbol=ALB Isoform 1 of Serum albumin
45 unique peptides, 64 unique spectra, 81 total spectra, 438/609 amino acids (72% coverage)
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Quantitative Proteomics Ex. 1
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IPI00019591 (100%), 140,943.5 Da
IPI:IPI00019591.2 Tax_Id=9606 Gene_Symbol=CFB cDNA FLJ55673, highly similar to Complement factor B
27 unique peptides, 32 unique spectra, 33 total spectra, 333/1266 amino acids (26% coverage)
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Quantitative Proteomics Ex. 1
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S G G P L I V H K R S R F I Q V G V I S W G V V D V C K N Q K R Q K Q V P A H A R D F H I N L F Q V L P W L K E K L Q D E D L G F L

Specific binding:
Complement 
factor Bfactor B
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Isobaric labels
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Dr. Wen-Jun Shen, Kraemer Lab

Quantitative Proteomics Ex. 2

http://med.stanford.edu/profiles/Fredric_Kraemer/
Dr. Wen Jun Shen, Kraemer Lab

Understanding protein expression in relation to 
cellular response to fatty acid/HDL treatments

“Plex”
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TMT_4Plex_rep_1 TMT_4Plex_rep_2 2 peptides, >95% C.I.

65 55323
TMT_4Plex_rep_1 TMT_4Plex_rep_2

440 3741564
Proteins

P tidPeptides



Q tit ti  P t i  E  2
Run in duplicate, 2 hour LC MSMS gradients

Quantitative Proteomics Ex. 2
p g

HCD for reporter ion detection 
443 proteins identified, >99% Protein, >95% (2)Peptide
>70% f t i ID’d tifi ti l t d>70% of protein ID’d quantification values reported

TMT-126

80%

100% 1,849.06 AMU, +2 H (Parent Error: 79 ppm)

tiv
e 

In
te

ns
ity 60%

80%

Minimum Value (5.0%)

TMT-127

R
el

at

20%

40%

Minimum Value (5.0%)

m/z

0%
110.0 115.0 120.0 125.0 130.0 135.0 140.0 145.0 150.0
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