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When developing peptide arrays for diagnostic testing, 
the capability to perform focused studies to define the 
characteristics of the interactions that occur between the 
analyte(s) and the chip is essential.  This capability 
requires a technological leap forward in the manufacture 
of these peptide chips and fundamental components of 
this technology must include, straight-forward design, 
rapid synthesis, compatibility with existing array detection 
systems, and low cost. The innovative µParaflo® peptide 
array synthesis technology developed at LC Sciences has 
achieved this level of advancement as was recently 
demonstrated by a study performed by the Arizona 
Biodesign Institute in which surface-bound peptide-arrays 
were used as a model to explore the range of 
“nonspecific” or unstructured interactions that take place 
at chemically complex surfaces1. 

Protein-surface interactions are of critical significance in 
both biological and man-made systems. While the term 
“specific binding” is normally reserved for the description 
of well-structured interactions, it is often the case in 
biology that there are unstructured interactions that 
greatly favor some protein interactions over others, a 
necessity in the highly crowded environment of the cell. 
To define these unstructured interactions, the researchers 
designed a custom peptide array consisting of nearly 
5000 different peptides with a wide range of 
hydrophobicity, charge and peptide length. The synthesis 
of these custom peptide arrays was made possible by the 
µParaflo® peptide array synthesis technology2.   

Figure 1 - PGA deprotection. (A) Acid formation of a 
sulfonium salt in solution upon light irradiation. (B) 
Schematics of the parallel synthesis using PGA 
deprotection as the gating step. 

Systematic binding of three samples (β-galactosidase, α1- 
antitrypsin and a mixture of 9 different proteins) to the 
arrays was achieved with µParaflo® microfluidics.   

The researchers found that: 

 All three protein samples show higher binding affinity 
to positively charged peptides.  

 α1-antitrypsin binds with higher affinity to more 
hydrophobic peptides.  

 α1- antitrypsin increases nearly monotonically with 
peptide length, both in terms of apparent affinity and 
binding relative to other proteins.  

 β-galactosidase binds poorly to very hydrophobic 
peptides, both in terms of absolute binding or relative 
to the mixture of proteins. 

 β -galactosidase affinity for the surface does not 
simply increase with the length of the peptide, as one 
might expect, even when only the best binders are 
considered.  

 Instead, β -galactosidase affinity (both absolute and 
relative to the protein mixture) peaks in the 4- 9 
amino acid residue range and then decreases 
substantially by 12 amino acids.  

Exploring the range of “nonspecific” or unstructured interactions 
that take place at chemically complex surfaces  
When developing peptide arrays for diagnostic testing, the capability to perform focused studies to de-
fine the characteristics of the interactions that occur between the analyte(s) and the chip is essential. 
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Figure 2 - Average binding intensity as a function of net 
charge per peptide . The net charge of the peptides at 
neutral pH varies from -5 to +6. Intensity values shown 
are normalized to the median for each sample. The error 
bars shown represent the standard error in the mean for 
peptides with that net charge. 

Of particular significance, the researchers note 
that: 

 It was possible to obtain quite specific binding for 
each sample. 

 The identity of the 100 peptides that showed the best 
apparent affinity for each of the three protein samples 
overlapped very little.  

 Using this approach, it would be straightforward to 
develop surfaces covered with specific short peptide 
sequences with relatively specific protein interaction 
profiles. 

This study demonstrates µParaflo® technology’s potential 
for development of peptide microchips for various 
pharmaceutical and proteomic applications in routine 
research laboratories. 
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