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Functional Proteomics

It is PROTEINS, rather than DNA or RNA, that are the 
basic functional units in various biological processes 
and the targets of cancer therapy.
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Functional	Proteomics	
REVERSE	PHASE	PROTEIN	ARRAYS

•Inexpensive, high-throughput method 
utilizing automation for increased quality and 
reliability

• Sample preparation requirements are 
similar to that of Western blots

• Sensitive to detect signals at Famtogram 
level. Complete assay requires only 40 
micrograms of cellular protein in 40 
microliters of each sample for 302 antibodies

• Robust quantification due to serial dilution 
of samples

• Up to 1056 samples per slide with 1000 
controls

•Dot blot: Less sensitive to degradation

•Require high quality validated antibodies 
and robotics
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Complexity of  Data Analysis of 
Reverse Phase Protein Array 

Array on nitrocellulose coated slides

Probe with validated antibodies
Signal detection by 

DAB colorimetric reaction 

Serial dilution 
(2-fold for 5 dilutions)

>1000 control samples for Quality Control, 
Spatial Correction and Merging data across 

slides 

Spot density determination by Array Pro
(Automatic spot finding and background subtraction)

Protein concentration determination 
By Super Curve Fitting

Normalization for protein loading
Merging data across slides

Excel file of protein expression 
and modification  

(relative concentration)

Lysed cells and 
Extract protein

Adjust protein concentration
And denature protein by SDS 

Culture cells in regular conditionFrozen Tumor 
Samples

Protein 
extraction

Spatial 
Correction
Quality Control
Curve Fitting
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MD Anderson RPPA Platform 

• Characterized >100,000 samples for users worldwide

• Characterized >10,000 patient samples through The Cancer
Genome Atlas (TCGA)

• One of two NCI Genome Characterization Centers

• Will characterize the samples from important ongoing NCI
initiatives from the Exceptional Responders Initiative and the
ALCHEMIST precision medicine trials.
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The Cancer Proteome Atlas

Li et al., Nature Methods, 2013
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>8000 users from >90 countries
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Overview of the U24 Project

http://tcpaportal.org
/
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RPPA profiling of large-scale cell lines

Li*, Zhao*., Mills and Liang, Cancer Cell, 2017
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Similarity of cell lines and patient samples

Patient Cohorts Cell lines
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Predictive power for drug sensitivity
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MD Anderson Cell Lines Project
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MD Anderson Cell Lines Project
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