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KO/KD Correlation Overexpression Protein Array

“Pillars”

IP-MS



Knockout:          is Consensus

BUT:
The presence of extra bands is 
often sample-dependent



Knockout:
Should be combined with testing many samples



Mass spec data for sample series

Correlation: 
Analogous to fingerprint matching

Staining across
Series of samples



Correlation: 
Currently too many matches for MS data
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Sikorski et al
MS data 
Nature Methods 2018

Edfors et al. : 
MS data 8 cell lines
Nature Communications 2018

Sikorski et al
Antibody pairs
Nature Methods 2018



82% of 1544 antibodies failed WB of endogenously expressed 
proteins but passed “validation” on over-expressed lysates.

Overexpression:  Typically validates antibodies 
that fail on realistic expression models

2014



2015

IP-MS:  Strong evidence for on-target binding.
Off-target binding difficult to assess



Protein arrays: 
We don’t know yet…..

2018

Primary screening “Validation” on overexpressed lysates



Consensus:   
Knockout  - BUT  - Throughput? Cost?
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>2 M Antibodies:
How do we screen the whole haystack?



Parallel testing of thousands of antibodies

Antibody 
arrays

Protein 
arrays
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Fractions 1-12

Western-MAP: 
“Capture WB”



HSPD1 (61kDA)

AKT1 (55kDA)

KPNA3 (57kDA)

TRAF2 (55kDA)

RELA (60kDA)

PRKAA1 (64kDA)
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Indirect validation by correlation/clustering: r=0.95
Jurkat U2OS HeLa A431 RT4 MCF7



Correlation:  
R=0.95 is good but not definitive
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Sikorski et al
Antibody pairs
Nature Methods 2018



Direct specificity assessment by IP-MS

Sample

Contaminants

Jurkat
U2OS
HeLa
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Fractions 1-24

Complex

Monomer

Native-MAP : Subcellular fractionation + Size 
Exclusion Chromatography



Chromatograms for individual antibodies

RELA PDIA3 CCNB1

600kDA 10kDA

Cytosol
Cytoskeleton
Cytoplasmic organelles
Membrane
Nucleus
Pellet



Chromatograms for the targets of hundreds of antibodies

Cytosol
Cytoskeleton

Soluble Nuclear Membrane Nucleus

SEC 
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Native

IP-MS

Cytosol
Cytoskeleton
Cytoplasmic organelles
Membrane
Nucleus
Pellet



Protein arrays: Intended target usually in the top five top-ranked, 
But mono-specificity rare even for antibodies that stain single 
bands on WB.



Antibody array pipeline

Automated flow cytometryLiquid handling robotics Mass spectrometry

Denatured Native
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