1) Pick a gene. Obtain both its protein and nucleotide sequence in FASTA format. Give me the database source, provide its accession number. Provide a restriction map for enzymes in the MCS of pUC19. What enzymes could we use to clone all of the gene into pUC19.

Fasta for mouse DNA Pol

>gi|31981173|ref|NM_021498.2| Mus musculus polymerase (DNA directed), epsilon 3 (p17 subunit) (Pole3), mRNA

CGGGCCCCAGCGGAGGCAATGGCGGAGAGGCCCGAGGACCTAAATCTGCCCAACGCCGTCATCACCAGGA

TCATCAAGGAGGCGCTCCCGGACGGTGTCAACATCTCCAAGGAGGCCCGAAGCGCCATCTCCCGCGCCGC

CAGTGTCTTCGTTTTGTATGCCACATCCTGTGCCAATAACTTCGCAATGAAAGGAAAGCGCAAGACTCTC

AATGCCAGTGACGTGCTGTCAGCCATGGAAGAGATGGAATTCCAGCGATTCATAACACCATTGAAAGAAG

CTCTAGAAGCGTACAGGCGGGAGCAGAAAGGCAAGAAGGAGGCTTCGGAGCAAAAGAAGAAGGACAAAGA

CAAAAAGGATTCCGAAGAGCAAGACAAAAGCAGAGAGGAGGAGGAGGAGGATGAAGAGAGACTGGACGAG

GACGACCAGAACGAAGAGGAGGAAATAGACAACTGAATGGAGAGAGTAGGCAGACTGTGGCGTGGTGGAG

GGGACCCTGAGATCCTGAGACATGTCTGTGTGAAGGCTTTCCCTGCAAGGCAGAGCCATCTTCGGCACTG

GTGCCTGAGATCAAAATAAAAGCTGACCAGAAAGATCAAAAAAAAAAAAAAAAAAAA

Gene:

>gi|31981173:1-617 Mus musculus polymerase (DNA directed), epsilon 3 (p17 subunit) (Pole3), mRNA

CGGGCCCCAGCGGAGGCAATGGCGGAGAGGCCCGAGGACCTAAATCTGCCCAACGCCGTCATCACCAGGA

TCATCAAGGAGGCGCTCCCGGACGGTGTCAACATCTCCAAGGAGGCCCGAAGCGCCATCTCCCGCGCCGC

CAGTGTCTTCGTTTTGTATGCCACATCCTGTGCCAATAACTTCGCAATGAAAGGAAAGCGCAAGACTCTC

AATGCCAGTGACGTGCTGTCAGCCATGGAAGAGATGGAATTCCAGCGATTCATAACACCATTGAAAGAAG

CTCTAGAAGCGTACAGGCGGGAGCAGAAAGGCAAGAAGGAGGCTTCGGAGCAAAAGAAGAAGGACAAAGA

CAAAAAGGATTCCGAAGAGCAAGACAAAAGCAGAGAGGAGGAGGAGGAGGATGAAGAGAGACTGGACGAG

GACGACCAGAACGAAGAGGAGGAAATAGACAACTGAATGGAGAGAGTAGGCAGACTGTGGCGTGGTGGAG

GGGACCCTGAGATCCTGAGACATGTCTGTGTGAAGGCTTTCCCTGCAAGGCAGAGCCATCTTCGGCACTG

GTGCCTGAGATCAAAATAAAAGCTGACCAGAAAGATCAAAAAAAAAAAAAAAAAAAA

Prot sequence:

2) From the sequence annotation, give any information available about the protein’s function. Search the literature and tell me a recent (within thelast 2 years) finding about the protein.

3) Use one of the secondary structure prediction tools to predict the secondary structure across the whole sequence. Does it have any putative membrane-spanning segments? Tell me something about this protein’s structure.

4) Find its domain architecture using thePfamsite. Give me the names of any domains found in your protein. What are the known functions of these domains.

5) Run BLAST on your sequence against the GenPeptDbase. Are there any distantrelatives of your sequence (ie. A related gene, NOTthe same gene in a different organism) ? Name one and tell me why you think it is a “distant relative”. 

6) Obtain two homologs to your protein from different species and perform a full-length sequence alignment. Show me the alignment. Anything interesting ?

Bioinformatics Assignment: Bioinformatics Assignment: 
Human

Drosophila

Arabidopsis

Mouse

Saccharomyces cerevisiae
Protein KinaseC

Estrogen Receptor

DNA polymerase

Beta-tubulin
Acetyl CoA carboxylase

HMG-CoAreductase

Phosphoglycerate kinase

Wilm’s Tumour factor
