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Functionality assignment to proteins is one of 

the main goals in molecular biology. The clas-

sical way to accomplish this involves expansive 

and time-consuming mutagenesis studies to 

determine the residues comprising the func-

tional site(s). Accumulative experimental data 

have been documented in databases such as 

PROSITE, which are commonly used to suggest 

putative functional sites in proteins of unknown 

function. To this end, stretches of residues 

comprising a functional (e.g., amidation) site in 

related proteins were aligned and a signature, 

corresponding to the functional residues, was 

derived for the site. Signature derivation is error 

prone. For example, the signature of a particular 

functional site reflects the currently documented 

proteins having this site, and a search using the 

signature might miss a true functional site even 

if it is only marginally different from the docu-

mented signature. 

We describe here a novel method for the identi-

fication of signature-like putative functional sites 

in proteins. The new method, implemented in 

the MotiFinder program, uses current signature 

definitions but performs a more permissive 

search. Each putative signature is assigned a 

score that reflects its physicochemical similarity 

to the original signature using an amino acid re-

placement matrix (1). Another score is assigned 

to the putative signature based on its evolution-
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ary conservation within homologous proteins 

(2). These two scores are used to estimate the 

statistical significance of the putative signature. 

Currently the program only uses signatures that 

are defined as PROSITE patterns but its exten-

sion to other signatures, e.g., Hidden Markov 

Model-based signatures, is straightforward. 

The method is demonstrated on the Apo-De-

thiobiotin Synthetase from E. coli; MotiFinder 

identified a known ATP/GTP binding site (3), 

which was overlooked by PROSITE, BLOCKS 

and PRINTS scans. 
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