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Glycosaminoglycans (GAGs) are complex biomacromolecules, made up of repeating 
hexosamine and uronic acid units. GAGs interact with multiple proteins and modulate 
biological processes such as coagulation, growth, inflammation and infection. Owing to 
the presence of sulfate (most GAGs) and carboxylic acid groups, these linear chain 
carbohydrate molecules are highly negatively charged and engage in ionic interactions 
with proteins often via their basic residues. Although several GAG-protein interactions 
are likely to be selective, few have been identified and studied. One of the major 
bottlenecks is lack of high-throughput methods for screening GAG-protein interactions. 
Microarrays have been extensively used for studying macromolecules, however, fewer 
than twenty publications have dealt with GAG-protein interactions to date. Availability of 
GAG oligosaccharide sequences for generating microarrays coupled with methods for 
detection of interaction remain major challenges. Nearly all current GAG microarrays 
require fluorescence labeling of proteins or the use of secondary antibodies. This places 
limitations on the number of proteins that can be studied. Thus, virtually all GAG 
microarray studies have focused on the growth factor family of proteins only. In fact, the 
development of commercial GAG microarray kits is still considered a farfetched goal.  
To advance the GAG-microarray technology, we have begun implementing the 
development of intrinsic tryptophan FRET (iFRET)-based GAG microarrays, which 
should be applicable to all proteins carrying tryptophan residues, thus eliminating the 
need for protein labeling or secondary antibodies. In addition to significantly enhancing 
high throughput capabilities, iFRET-based GAG microarrays have the potential to 
generate binding affinity data, a capability not available with current GAG microarrays. 
To achieve this, we have synthesized a novel iFRET-capable fluorophore (NKA-17), 
which can be attached to GAGs and GAG oligosaccharides as well as NHS-reactive 
glass slides. NKA-17 was synthesized in high yields using readily available starting 
materials and a 5-step scheme. Fluorescence studies showed that NKA-17 can be 
excited at 350 – 400 nm, whereas its emission maximum was 460 nm, which enables its 
detection without interference. We have synthesized and purified NKA-17 labeled 
enoxaparin in high yields. Preliminary studies indicate that NKA-17-labeled enoxaparin 
is excited between 340 – 400 nm with a maximum of about 370 nm, and has an 
emission maximum of 475 nm. Studies are in progress for measuring iFRET efficiency 
of NKA-17-labeled enoxaparin with proteins carrying tryptophan residues. 
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