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Complexity Reduction Strategy 
 
The ProFACT™ process begins by first subfractionating serum, then analyzing, comparing and 
contrasting each subfraction individually. 1-dimensional electrophoresis is well-suited for this task 
as it is quick, reproducible and offers precise peak resolution capability and relative peak 
calibration and quantification after analysis through commercially available image software. 
 
From each ProFACT™ surface subfraction, both an electropherogram and digital profile is 
generated. The strategy in principal is to identify differences in one or more subfractions through 
comparative analysis between samples. Differences in subfractions are the “hit” subfractions and 
only these need to be analyzed further. These “hit” subfractions contain a reduced protein 
complexity and proteins are pooled with structural and functional integrity intact, potentially 
valuable in secondary bioassays. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ProFACT™ Subfractionation Surface Library 
 
The ProFACT™ surface library is constructed by spatially presenting drug-binding motifs within 
microenvironments such that binding interactions occur homogeneously with proteins. Unlike 
conventional chromatrography, ProFACT™ surfaces are not subject to the predominant 
influence of protein concentration. Therefore high abundance proteins compete with low 
abundance proteins for each surface selectivity site. The net result is a substantial voiding of 
the high abundance proteins and subsequent unmasking of the low abundance proteins. 
Thus, the surface library produces distinctive protein pools that can be immediately analyzed by 
high resolution electrophoretic and potentially other bioarray techniques. In the analysis that 
follows, 10 ProFACT™ subfractionating surfaces are shown to modulate selectivity on a pooled 
human serum sample. Simple bind (pH 6), wash and elute (pH 9) protocols (Figure 1) provide a 
reduction of complexity, each differentiated pool ready for subsequent analysis (Figure 2). 
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Experiment Design 

 
In order to utilize the proposed complexity reduction strategy, we needed to first investigate the
utility of combining the ProFACT™ surface library with 1-dimensional SDS-PAGE. By
demonstrating the differentiation of each subfraction, new proteomic profile capabilities and
strategies become available. 
 
ProFACT™ surfaces are constructed from silica specially adapted to meet the requisite separation
characteristics. Each surface was weighed (0.25 Grams) and placed into spin microtubes such that
the total volume of wet surface was approximately 50 µls. Each surface was washed with pH 6
binding buffer, twice using 400 µls. 0.5 ml of serum was diluted to 5 ml with pH 6 binding buffer and
300 µls of the diluted serum applied to each surface. All surfaces were then shaken for 10 minutes
and centrifuged, the surfaces washed 2X with pH 6 buffer, and then eluted using 100 µls of a pH 9
buffer. The total separation time was about 1 hour. ODs were taken with the Nanodrop®
spectrophotometer. Samples were dried and then resuspended in 10 µls Tris-Glycine-SDS sample
buffer. Each subfraction was applied to the gel for electrophoresis. Non-reducing electrophoresis
conditions were: 4-20% precast gel (Invitrogen), 130 volts, run for 90 minutes and stained with
Simple Blue Stain™ (Invitrogen). 
SDS-PAGE Profile of ProFACT™ Subfractionated Human and Sheep Serums   

Hyperimmune Human Serum 
ProFACT Subfractions  

 Lanes 1-10  

Sheep Serum  
ProFACT Subfractions  

Lanes 1-10  11  11  

Lane 11 – Serum Controlsl Untreated 
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Lane by Lane Analysis of Each Box m 

Lane 1 

Total Resolved Peaks in Lane = 22 
*Non-Redundant Peaks in Lane = 9 
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Lane by Lane Analysis of Eac m 

Lane 6 

Total Resolved Peaks in Lane = 15
*Non-Redundant Peaks in Lane = 2

Lane 8 

Total Resolved Peaks in Lane = 2
*Non-Redundant Peaks in Lane =

 

Lane 10 

Total Resolved Peaks in Lane = 1
*Non-Redundant Peaks in Lane =
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h Boxed Image and Its Derivative Electropherogra
Lane 7 

 
 

Total Resolved Peaks in Lane = 25 
*Non-Redundant Peaks in Lane = 7 

 
Lane 9 

Total Resolved Peaks in Lane = 25 
*Non-Redundant Peaks in Lane = 10 

 

6 
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*Non-Redundant Peaks is a measure of the peaks that 
are resolved only in this subfraction or, only in this 
subfraction and one other subfraction. Data was taken 
from the Excel Spreadsheet analysis that follows. 
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Figure 5 
Lane by Lane Analysis vs. Serum Control

Lane 2 
Overlaid (Red) with Serum Control (Lane 11 - Green) 

Lane 1 
Overlaid (Red) with Serum Control (Lane 11 - Green) 

1 1= Immunoglobulin Region Unmasked   

= Transferrin Region Unmasked   

= Albumin Region  Unmasked 

= Immunoglobulin Region Unmasked   

= Transferrin Region   

= Albumin Region  Unmasked 
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3
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Lane 4 
Overlaid (Red) with Serum Control (Lane 11 - Green) 

Lane 3 
Overlaid (Red) with Serum Control (Lane 11 - Green) 

1 
2 
3 

= Immunoglobulin Region   

= Transferrin Region  

= Albumin Region  Unmasked 
= Immunoglobulin Region    

= Transferrin Region   

= Albumin Region  Unmasked 
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3
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= Immunoglobulin Region Unmasked   

= Transferrin Region  

= Albumin Region  Unmasked
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Lane 5 
Overlaid (Red) with Serum Control (Lane 11 - Green) 
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Figure 5 (Continued) 
Lane by Lane Analysis vs. Serum Control

= Immunoglobulin Region    

= Transferrin Region   

= Albumin Region  Unmasked 
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Lane 7 
Overlaid (Red) with Serum Control (Lane 11 - Green)

= Immunoglobulin Region    

= Transferrin Region     

= Albumin Region  Unmasked 
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Lane 6 
Overlaid (Red) with Serum Control (Lane 11 - Green) 
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Lane 8 
Overlaid (Red) with Serum Control (Lane 11 - Green)

= Immunoglobulin Region   
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= Albumin Region  Unmasked 
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Lane 10 
Overlaid (Red) with Serum Control (Lane 11 - Green)
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Lane 9 
Overlaid (Red) with Serum Control (Lane 11 - Green) 



Excel Data Analysis 
 
Band. Band numbers correspond to the gel image peak analysis. 
 
Volume. TotalLab™ software integrates all the pixels from each resolved protein peak and 
quantifies each as volume data. Volume data is relative and may be useful in algorithms when 
comparing peaks from one lane to the next or when measuring sample to sample variance. Peak 
height to volume data algorithms may reveal structural isoforms, especially glycosylation which 
tends to spread bands. 
  
Rf. The Retardation Factor or Rf, is a scale from 0 to 1, that allows the software to compensate for 
lane to lane gel distortions, enabling a precise calibration when comparing lanes. Therefore, all 
peaks possessing the same Rf with a 1% threshold variance, are characterized as equivalent in 
this analysis. 
 
By exporting the TotalLab™ data to an Excel spreadsheet, all of the Rf equivalent peaks can be 
aligned and interpreted. 
 
Results and Interpretation: 
 

 Collectively, 200 individual peaks are resolved, 
 There are 69 Rf equivalents with a 1% threshold variance,  
 Each subfraction lane provides a unique profile, 
 Individual peaks are quantified and calibrated, 
 Profiles contain a range of redundant, semi-redundant and non-redundant peaks, 
 Unique subfractions based upon structural features, not possible with alternative techniques.  
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