Bioinformatics Assignment BIOL 4106

Step 1
I first went to enter my unknown EST (sequence 21) into GenBank to look for similarity using basic version of BLASTn program. Of the results of the BLASTn I choose the Danio rerio cDNA clone MGC:55744 IMAGE:3816387, complete cds, with accession BC045444. I choose it due to it having the lowest E-value of e-169, the next lowest was 0.001. This would lead me to believe that the match is probably significant since it has the E-value is lower than 1.2e-6.  I then repeated the submission of my EST but this time using tBLASTx instead. Here again Danio rerio cDNA clone had the lowest E-value of 8e-73, still having a significant match up with my EST but not as significant as the result when using BLASTn. I would believe that the reason for having different E-values is that with BLASTn we are comparing a cDNA clone with an EST, both originate from cDNA. However when using tBLASTx, this uses the corresponding codons derived from the anticodon sequence leading to the amino acid sequence. With proteins, only the region between the start and stop codon from the mRNA is used for the construction of the amino acid sequence, through the use of anticodons pairing with codons. So it would be expected that the EST would have less similarity to any translated database than it would with a cDNA clone.
Step 2:
Analysis of the DNA sequence:

1) The EST was mapped within the full length copy, the corresponding cDNA match was from base pair position 1088 to 1540 (see NCBI Sequence Viewer of BLASTn.htm). The sequence was aligned +/+, therefore 5’.
2) Using the complete sequence information I identified the Arabidopsis thaliana chromosome 2 clone genomic clone (see NCBI Sequence Viewer2.htm).

3) A ~500bp sequence was extracted from position 71232 to 70741.

4) Restriction enzymes were mapped (promoter.htm)
5) Transcriptional factor binding sites were mapped on the promoter (TFSEARCH Search Result.htm)

Analysis of the Protein sequence:

1) Protein sequence identified, amino acids corresponding to position 5912 to 4584 on the nucleotide sequence (see protein from longest ORF.htm)
2) Primary and secondary structure analysis (see ExPASy - ProtParam Tool.htm and NPS@ SOPMA secondary structure prediction results.htm)
3) Topology of the protein (see PSORT II server.htm)

4) Functional motifs of the protein (see Motif Scan in a Protein Sequence.htm)

The PSORTII indicates 60.9% that the most likely serves some cytoplasmic function.
The PFSCAN program revealed that the protein contains a Metallo-phosphoesterase motif which is found in a large number of proteins involved in phosphorylation including serine/threonine phosphatases (http://pfam.wustl.edu/cgi-bin/getdesc?name=Metallophos). 
This corresponds with very highly with the fact that the Danio rerio cDNA clone MGC:55744 IMAGE:3816387 are associated with a Protein phosphatase 2A homologue from a large family of serine/threonine phosphatases. Also the amino acid sequence of the longest ORF matches the translated amino acid sequence of the Danio rerio cDNA clone.
There seems to be plenty of published research concerning the Metallo-phosphoesterase protein family but I was unable to find any articles concerning the particular Danio rerio Protein phosphatase 2A homologue. 
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