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METHODS 

Microarray Printing and Detection:  Cell lysate microarrays were spotted using a SciFLEXARRAYER S3 printer (Scienion).  

Fluorescence intensities were obtained at 635 nm using a GenePix 4000B Scanner (Molecular Devices).  Color intensities 

were obtained using a UMAX PowerLook 2100XL scanner. 

 

Assays:  Primary antibodies were obtained from Cell Signaling Technologies: P-mTOR (S2481) (Cat# 2974), HER2/ErbB2 
(Cat# 2165), P-Fox03a (S318/321) (Cat# 9465), P-p38 MAPK (T180/Y182) (Cat #9211), P-EGFR (Y1173) (Cat# 4407), P-
EGFR (Y1045) (Cat# 2237), P-p44/42 MAPK (ERK 1/2) (T202/Y204) (Cat# 9101), P-NF-K p65 (S536) (Cat# 3033), P-Akt 
(T308) (Cat# 9275), P-Akt (S473) (Cat# 9271), P-cJun (S63) (Cat# 9261),  -Actin (Cat# 4967) , P-ErbB3/HER3 (Y1289) (Cat# 
4791).  Cell lysates (NIH/3T3, A431, Jurkat, C-6 glioma control cells) were purchased from Cell Signaling Technologies 
(Cat#: 5634, 9213, 9263, 9194) and spotted in 2-fold serial dilutions.   
 
All RPPA assays were performed in individual wells of 16-pad  Oncyte®  AVID nitrocellulose slides using 16-well  ProPlate™ 
Modules (Grace Bio-Labs).  Prior to assays, arrays were extensively washed in 1x PBS followed by treatment with Re-Blot 
(Millipore).  Arrays were blocked with I-Block (Life Technologies) or Super G (Grace Bio-Labs) and with Avidin/Biotin Block 
(Invitrogen).  I-Block incubations were performed for 1 hr. prior to avidin and biotin blocking.  Super G blocking was 
performed in two phases: a 10 min. pre-block prior to Re-blot treatment and a 10 min. incubation prior to the secondary 
antibody incubation.  Assays were performed using primary antibodies listed above and biotinylated anti-rabbit IgG 
(Vector) (both in Dako Antibody Diluent) followed by processing with Catalyzed Signal Amplification (Dako).  Arrays were 
visualized either with Alexa  Fluor® 647-streptavidn (Life Technologies)  or HRP-catalyzed DAB staining.  
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• Use of Super G Blocking Buffer for RPPA assays overcomes high 
backgrounds observed with certain problematic antibodies and use 
of I-Block on nitrocellulose film.   

 
• Super G is a non-protein blocking reagent that improves sensitive 

detection of various protein markers including P-mTOR, P-p38 
MAPK, HER2, and P-Fox03a compared to assays conducted with 
I-Block.  

 
• Enhanced signal for all proteins tested using either fluorescence or 

colorimetric detection was observed with use of Super G Blocking 
Buffer compared to I-Block on nitrocellulose film. 

  
Traditional protein blocking reagents such as casein and bovine serum 
albumin have the potential to interact with other assay components.  
Casein in particular, being a highly phosphorylated protein, may be 
recognized by anti-phosphoprotein primary antibodies.  Super G 
Blocking Buffer is comprised of inert components that are not likely 
recognized by primary antibodies included in RPPA assays.  Our 
results demonstrate that all antibodies tested show improved signal-to-
noise for RPPA with use of Super G compared to I-Block.  

Figure 2. (A) Results obtained from RPPAs after side-
by-side assays with various primary antibodies after 
blocking with Super G or with I-Block.  The high 
backgrounds with I-Block obscure the arrayed 
elements and produce low signal-to-noise ratios.  
Background is greatly reduced with Super G blocking.  
High backgrounds are not observed for negative 
control arrays (no primary antibody) for either Super 
G and I-Block treated arrays indicating remaining 
assay components are not responsible for the high 
backgrounds observed with I-Block.   
 
(B) Signal-to-noise ratios from the assays shown in 
above for representative array elements showing at 
least a 2-fold improvement with Super G blocking. 

Figure 3. (A, above)  RPPA results for 10 antibodies (including the four in Figure 2) detected with Alexa Fluor® 647, 
with a 635 nm excitation laser,  showing various degrees of cross-reactivity with I-Block (right panels) and 
corresponding results with Super G (left panels).   
 
(B, right) Signal-to-noise ratios generated after I-Block are plotted against signal-to-noise generated after Super G 
blocking.  On average, Super G blocking resulted in 150% higher signal-to-noise compared to I-Block for all antibodies 
tested. 

INTRODUCTION 

Figure 1. (A) Typical results obtained with RPPA assayed with a 
robust primary antibody.  (B and C) Results obtained with two 
problematic antibodies.  These assays result in very high 
backgrounds obscuring arrayed elements to various degrees.  
All results on Oncyte® AVID nitrocellulose film slides,  obtained 
after blocking with a casein blocker (I-Block).  
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Multiple protocols based on nitrocellulose film slides exist for RPPA 
assays, directed at detection of low-abundance proteins in tissue 
lysates.  Although many of these RPPA assays produce very robust 
data, limitations in sensitivity and reproducibility remain with current 
protocols.  We propose that use of standardized substrates and 
reagents will facilitate high-quality data for RPPA assays and provide 
consistent results between assays, laboratories, and institutions.   
 
The unsurpassed protein binding capacity of porous nitrocellulose 
makes it ideally suited for RPPA and detection of low abundance 
targets in complex protein mixtures.  To fully exploit the characteristics 
of nitrocellulose, optimization of RPPA assay components that work 
with this binding substrate are required: the assay system (blocking, 
lysis buffers, and preservation strategies) and the 
detection/amplification methods.  Irrespective of the detection method, 
the assay conditions are vital to the quality of the data generated.  In 
particular, optimal blocking of non-specific protein binding is of 
paramount importance for maximizing signal-to-noise and high 
sensitivity with nitrocellulose.  Furthermore, inconsistent results have 
been observed using different antibodies on nitrocellulose-based 
RPPA, suggesting that blocking of non-specific binding is not 
consistent with existing protocols.   Here we report our findings 
focused on optimal blocking of nitrocellulose film slides for the RPPA 
application.  We find that our non-protein-based blocking buffer, Super 
G, provides superior signal-to-noise ratios not only for antibodies 
known to produce high background, but for all antibodies tested.  
 
To facilitate a system approach to RPPAs and provide optimal results 
with RPPA, Grace Bio-Labs has designed kits containing reagents 
developed to work together with ONCYTE® and PATH® nitrocellulose 
film slides.  We include reagents for the preparation of various lysis 
buffer recipes reported in the literature and developed for specific 
sampling methods (1-4). Although one standard lysis reagent has not 
currently been identified for RPPA, assessment of this prospect will  
be more  readily conducted by reducing  reagent variability.    As the 
RPPA knowledge base continues to grow, a single protocol for sample 
preparation and preservation may be realized.  Our goal with these 
kits is to facilitate comparison of data across the RPPA community.  
Research in progress is aimed at establishing detection methods that 
capitalize on the low background fluorescence for nitrocellulose in the 
near IR spectrum to further optimize a system for RPPA.  We welcome 
collaboration in this endeavor to reach common, robust methods for 
transition of RPPA to clinical applications. 

Figure 4.  (A, above) RPPA results for 13 antibodies using colorimetric detection (DAB) showing various degrees of 
cross-reactivity with I-Block (right panels) and corresponding results with Super G (left panels).   
 
(B, right) Signal-to-noise ratios generated after I-Block are plotted against signal-to-noise generated after Super G 
blocking.  On average, Super G blocking resulted in a 25% improvement in signal-to-noise compared to I-Block for all 
antibodies tested.  Additionally, signal for P-mTOR and HER2 was undetectable when using I-Block but could be 
detected and quantified after Super G blocking.  
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