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One of the biggest challenges in genome sequence analysis is to figure out what each predicted gene in a genome does. Since the majority of genes in most organisms are protein-coding, the challenge becomes guessing the function of the resultant protein encoded by a gene. Protein function prediction is done in a number of ways, but especially through the identification of conserved structural and sequence motifs.

PROSITE is an annotated collection of motif descriptors dedicated to the identification of protein families and domains (Sigrist, Cerutti et al. 2002). The database consists of motifs whose patterns derived from consensus of multiple alignments of homologous sequences. The motif patterns are provided in PROSITE’s own format, which follows the general principle of regular expression (Wikipedia 2006). 
The main goal of Motif(s) Locator it to help identify possible functions of newly-discovered proteins and analysis of known proteins for previously undetermined activity. The Motif(s) Locator tool accepts a sequence (in FASTA format) as input and checks the sequence for either one specified or all of the motif patterns in the PROSITE database. The location of each motif within the input sequence is displayed as text and a graphical image. 
Motif(s) Locator is written in CGI/Perl and available on the internet at http://bioinformatics.rit.edu/~mxu7189/cgi-bin/index.cgi. For grading purposes along with the original code and supporting files I’ve also included a basic version, written using Perl, which can be run at the command line with limited output. This was intended for grading purposes.
PROSITE makes the pattern profiles available for free in a flat file format. Motif(s) Locator parses the prosite.dat file and converts the PROSITE patterns to a regular expression which can then be used to search the sequence. Consider the following example:

Input sequence:

>gi|52695933|pdb|1TZN|OO Chain o, Crystal Structure Of The Anthrax Toxin Protective Antigen Heptameric Prepore Bound To The Vwa Domain Of Cmg2, An Anthrax Toxin Receptor

SCRRAFDLYFVLDKSGSVANNWIEIYNFVQQLAERFVSPEMRLSFIVFSSQATIILPLTGDRGKISKGLE

DLKRVSPVGETYIHEGLKLANEQIQKAGGLKTSSIIIALTDGKLDGLVPSYAEKEAKISRSLGASVYCVG

VLDFEQAQLERIADSKEQVFPVKGGFQALKGIINSILAQSC

This sequence contains a Casein kinase II phosphorylation site whose PROSTIE pattern is [ST] - x(2) - [DE]. Motif(s) Locator needs to convert this pattern to a regular expression format which is: [ST][A-Z]{2}[DE]. Once a pattern in converted to regular expression, it can be used to search the input sequence for the motif. Since the prosite.dat is updated frequently I’ve added a Cron entry in the Liux web server to automatically download the latest file from the PROSITE website once a month.
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PS00006 Casein kinase I phosphorylation site
[STILA-Z]{2} [DE]
Start: 119 End: 123 Motif. SYAE

PS00005 Protein kinase C phosphorylation site
[STILA-ZJRK]
Start. 0 End: 3 Mofif SCR

DS00004 cAMP- and cGMP-dependent protein kinase phosphorylation site
[RE](2}[A-Z][ST]
Start. 72 End: 76 Mofif KRVS
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PSOBES: N-nyristoylation site.
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PSBBBB6: Casein kinase I phosphorylation site.
£300005: Protein kinase C phosphorglation site.

PS000B4: cANP= and cONP-dependent_protein kinase phosphorylation site.

Dore

Mohamed Uduman, G Mohamed Uduman. G ence i ohamed Uduman,

5 Endhiote X (Bld 2114).




[image: image3.png]4| |
e E e T e o st B %
DEH RS QI VE| % B S0 o8AR \NV‘“U% c 0| vred HiQB S ALk D h B W SR RE

B I

A4 Normal + Justf - Times NewRoman - 12

Figure 2: The Motif(s) Locator results page. 4. Textual information on the mtif(s) found in the
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PS00007  Tyrosine kinase phosphorylation site,
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Figure 1: The Motif(s) Locator interface. A. The input seqeunce in FASTA format (nucleotide or amino acid) can be typed or pasted. B. The user can choose to scan the input seqeunce for all motifs available on PROSITE or check for a single motif he/she is interested in.





Figure 2: The Motif(s) Locator results page. A. Textual information on the motif(s) found in the input sequence. The PROSITE motif ID, pattern of the motif found and the location of the motif are displayed for the user. B. The same information is presented graphically for the user to visualize the distribution of where the motifs are on the seqeunce.
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Figure 3: The Motif(s) Locator; command line version.  The output is very similar to the original web version less the graphical output. The file “input” contains the input sequence in FASTA format.














