OR072: Assignment #5


1.  Use the technique given in class to find the best match for the following problem,  with mismatch penalty 3 and gap penalty 2.  Show the penalty numbers in all of the boxes.  Check your answer with the IDEAS sequence matcher.  Finally, use the same set of numbers to find a matching of weight exactly 5. 

           main sequence:  ATCCACG 
            subsequence:     CTCGA
2.  Here is a list of seven “organisms” identified by their DNA sequences:

S1.  CACCTCGCACCGAT

S2.  GAACTCGTACGGAT

S3.  GACCTACTGACGAT

S4.  GACCTAGTGACGAC

S5.  GACTTCGTACCGCT

S6.  GGCCTAGTGCCAAT

S7.  GGCCGAGTGCCGAT

a. Give the matrix of phylogenetic distances associated with this set of sequences.  (Hint: use the fact that phylogenetic distances are symmetric to reduce the amount of work that you need to do.)  Use IDEAS to check these distances to make sure they satisfy the properties of phylogenetic distances.

b. Use the technique given in class to create the phylogenetic tree.  Show each step of this process, along with the partial trees you have created.  Again, use IDEAS to check that your final tree is correct.

c. Suppose the common ancestor for all of these organisms is GACCTAGTACCGAT.  Give the DNA sequences for the 7 ancestors that occur between the root common organism and the organisms S1-S7.  Remember that there will be 3 ancestors for each of your 7 organisms, one at each depth of a tree path, even if there is no node at that depth.  Make sure that each sequence differs from that of each of its children by exactly one letter.  (Hint: Work from the leaves toward the root, and for each branching determine the letters that need to be changed to make the sequences become identical as you move up the tree.) 
3. Use the BLAST webpage to find the best match for the following sequences. 

    mystery sequence #1

ACTCTTCTGG TCCCCACAGA CTCAGAGAGA ACCCACCATG GAGCTGTCTC CTGCCGACAA

GACCAACGTC AAGGCCGCCT GGGGTAAGGT CGGCGCGCAC GCTGGCGAGT ATGGTGCGGA

GGCCCTGGAG AGGATGTTCC TGTCCTTCCC CACCACCAAG ACCTACTTCC CGCACTTCGA

CCTGAGCCAC GGCTCTGCCC AGGTAAGGGC CACGGCAAGA AGGTGGCCGA CGCGTCTGAC

CAACGCCGTG GCGCACGTGG ACGACATGCC CAACGCGCTG TCCGCCCTGA GCGACCTGCA

CGCGCACAAG CTTCGGGTGG ACCCGGTCAA CTTCAAGCTC CTAAGCCACT GCCTGCTGGT

GACCCTGGCC GCCCACCTCC CCGCCCAGTT CACCCCTGCG GTGCACGCCT CCCTGGACAA

GTTCCTGGCT TCTGTGAGCA CCGTGCTGAC CTCCAAATAC CGTTAAGCTG GAGCCTCGGT

GGCCATGCTT CTTCCCCTTG GGCCTCCCCC CAGCCCCTCC TCCCCGTTCC TGCACCCGTA

CCCCCGTGGT CTTTGAATAA AGTCTGAGTG GGCGGC

Find the 6 errors in the best match, giving the location number of each error and whether it is a mismatch, a gap in the databank sequence, or a gap in your sequence.  (Recall that the precise matching occurs just below the list of sequences found.)
mystery sequence #2:  In Michael Crichton's Jurassic Park (p. 103), a putative dinosaur DNA sequence is given.  What is the best match for this sequence among true organisms (not binary, expression, or cloning vectors)?  Is Crichton pulling one over on us?   Do you see anything unusual, and very nonbiological, about the way this is matching?  Extra credit for the correct interpretation of this odd match.  (Hint: The sequence as given below is formatted exactly the way it appears in Crichton's book.) 

     GCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGC 

     GGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCG 

     TGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGC 

     TGCTCACGCTGTACCTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTG 

     CCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAA 

     AGTAGGACAGGTGCCGGCAGCGCTCTGGGTCATTTTCGGCGAGGACCGCTTTCGCTGGAG 

     ATCGGCCTGTCGCTTGCGGTATTCGGAATCTTGCACGCCCTCGCTCAAGCCTTCGTCACT 

     CCAAACGTTTCGGCGAGAAGCAGGCCATTATCGCCGGCATGGCGGCCGACGCGCTGGGCT 

     GGCGTTCGCGACGCGAGGCTGGATGGCCTTCCCCATTATGATTCTTCTCGCTTCCGGCGG 

     CCCGCGTTGCAGGCCATGCTGTCCAGGCAGGTAGATGACGACCATCAGGGACAGCTTCAA 

     CGGCTCTTACCAGCCTAACTTCGATCACTGGACCGCTGATCGTCACGGCGATTTATGCCG 

     CACATGGACGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAA 

     CAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAA 

     GCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGG 

     CTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTG 

     ACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCA 

     ACACGACTTAACGGGTTGGCATGGATTGTAGGCGCCGCCCTATACCTTGTCTGCCTCCCC 

     GCGGTGCATGGAGCCGGGCCACCTCGACCTGAATGGAAGCCGGCGGCACCTCGCTAACGG 

     CCAAGAATTGGAGCCAATCAATTCTTGCGGAGAACTGTGAATGCGCAAACCAACCCTTGG 

     CCATCGCGTCCGCCATCTCCAGCAGCCGCACGCGGCGCATCTCGGGCAGCGTTGGGTCCT

