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Bottom-up proteomics workflow

For post-translational modification
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1D-PAGE / in-gel digestion 
(molecular weight-based fractionation)

Pros

• Protein information (Mw)

• Easy to perform

• Biologist-friendly 

Cons

• Large amount of sample

• Low peptide recovery (in-gel digestion)

• Low protein coverage



28

MudPIT
(Multidimensional Protein Identification Technology)
: era of shotgun proteomics

Nat Biotechnol. 2001 Mar;19(3):242-7



29



30

Shotgun ?? Proteomics ??

 Bottom-up proteomics
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SCX (strong cation exchange) - LC
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Isoelectric focusing (IEF): Off-gel fractionation
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Moving forward to 
“clean & orthogonal” 

fractionation approaches
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Reverse phase LC: low pH
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Reverse phase LC: high pH
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Power of off-line concatenation
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ERLIC (electrostatic repulsion hydrophilic interaction 
chromatography)

Mix mode of anion exchange and 
hydrophilic interaction chromatography

ERLIC provides:

• More peptide identifications than SCX

65% more unique peptide identifications

40% more protein identifications

• Clean fractionated sample

Sol A (90% ACN/0.1% acetic acid, pH 3.6)

Sol B (30% ACN/0.1% formic acid, pH 3.0)
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Clean fractionation methods comparison
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Off-line concatenation of ERLIC separation

J Proteomics. 2013 Apr 26;82:254-62.
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What else to decrease sample complexity?
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What about depleting of abundant proteins?
IgY14-SuperMix tandem immuno-depletion

Qian WJ et al. MCP 2008
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How many proteins now, 2015?
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