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ABSTRACT:   
 

Sialic acid and its derivatives, often found as a constituent of the extracellular 

glycoconjugates, are increasingly recognized as the key determinants of a diverse 

oligosaccharide structures involved in a large variety of biological events as diverse as 

animal cell-cell interaction to oncogenic transformation (Varki, 1997, Hakomori, 1991). 

The transfer of sialic acid to such diverse carbohydrate structures is mediated by 

sialyltransferase (ST; Datta, 2008; Datta, and Paulson, 1997). Earlier L-sialylmotif and S-

sialylmotif were shown to confer substrate specificity for the enzyme activity of a 

sialyltransferase (Datta, and Paulson, 1995; Datta, et al., 1998). While the L-sialylmotif 

of about 55 amino acids contributes to the binding of the donor substrate (Datta, and 

Paulson, 1995), the S-sialylmotif of about 22 amino acids contributes to the binding of 

both the donor and acceptor substrates (Datta, et al., 1998). A conserved disulfide linkage 

between these two brings these motifs closer together for catalytic activity (Datta, et al., 

2001). Comparative sequence analysis also indicated that the conserved peptide sequence 

flanking these sialylmotifs apparently determine either the carbohydrate or the linkage 

specificity (Datta, 2008; Datta, 2006; Sujatha, and Balaji, 2006). So far, for mammalian 

sialyltransferase family, total 20 cloned enzymes with distinct substrate specificity have 

been determined by experimental analysis (Datta, 2008). However, when the 

subsequence, 

CRRCAVVGNSGNLRESSYGPEIDSHDFVLRMNKAPTAGFEADVGTKTTHHLVYPE, 

accounting for L-sialylmotif of hST3Gal I (Kitagawa, and Paulson, 1994) was used for 

searching refseq_protein database using BLASTP (Altschul, et al., 1997), it returned 29 



blast hits for the human sequence database alone. On the other hand, similar search in the 

non-redundant protein sequence database returned 338 hits.  

 

Analysis of a protein motif provides a better understanding on many aspects of 

protein function, protein interaction, and gene/protein and organism evolution (Tilson, et. 

al., 2007). It also reveals evolutionary relationships between protein sequences that are 

too distantly related (Tilson, et. al., 2007; Bjorklund, et. al., 2005). However, such 

analysis is inherently highly computationally intensive because of the exponential growth 

of the protein databases and the combinatorial number of ways in which motifs interact 

with each other. MotifNetwork environment, built on biologically oriented grid-enabled 

workflows, was shown to serve this purpose enabling the researchers conducting protein 

motif analysis in a systematic, multilevel, unified, and high throughput way (Tilson, et. 

al., 2007).  

 

High-throughput analysis of sialylmotifs has been carried out following an 

approach involving multiple steps (Tilson, et. al., 2007). In the first step, Molecular 

Science Student Workbench (www.bsw-uiuc.net), which is a gateway providing 

bioinformatics tools and technologies, was used for searching of non-redundant protein 

sequence database that yielded 338 hits for the L-Sialylmotif of hST3Gal I. Once fetched 

and annotated, the motif analysis began with a locally installed version of the 

InterProScan application (Zdobnov, et. al., 2001), which is used to perform the basic 

analysis by processing each input sequence individually. InterProScan used in this 

analysis accesses a locally installed version of the InterPro (Apweiler, et. al., 2001; 

Mulder, et al., 2005) dataset. The results of these runs are then processed. To begin with, 

the results for each run are individually analyzed to return identified domains including 

their score (eScore), start and end positions (bps), any known description, the domain ID, 

and optionally the InterProScan database “matchID” (Tilson, et. al., 2007). These 

individual results are then assembled into large data matrices from which several levels 

of analysis or subsequent computations were performed. In addition, the Protein-Probe 

MotifNetwork Workflow, designed by using Taverna (Oinn, et. al., 2004) for 

orchestration and enactment, generated several Cytoscape (Shannon, et. al., 2003) 

http://www.bsw-uiuc.net/


compatible files for displaying the generated domain-webs, which exploit one of the 

Cytoscape plugins named GenePro (Vlasblom, et. al., 2006). The supporting grid-

enabling services used to wrap and invoke the computational applications are 

implemented with the Generic Service Toolkit (GST) (Kandaswamy, et. al., 2006).  The 

ultimate results of this environment are data products, organized as matrices, and 

visualization files suitable for quick analysis. Details of these methods and the data 

output will be presented. 
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