
COMP 167: Computational Biology Prof. Lenore J. Cowen
Tufts University Fall 2011

HW 2: due Thursday, October 6th in class

For this assignment, all answers are to be submitted in hardcopy in class.

1. Readings:

• Tramontano, chapter 3

• Z and B, chapters 4 and 5

• Altschul, S.F., Gish, W., Miller, W., Myers, E.W. & Lipman, D.J.
(1990) ”Basic local alignment search tool.” J. Mol. Biol. 215:403-
410.

2. Score the alignment

GA−CGGATTAG
GATCGGAATAG

where a match gets a score of +1, a mismatch 0, and a gap −1.

3. Find the optimal global alignment (and the resulting score) between
GAGC and CCG, with the scoring system used in class (i.e., +1 for a
match, −1 for a mismatch, and −2 for a gap).

4. Find the best local alignment between ATACTCTCCTAAG and
GACTCGTAACGTAT, with the scoring system used in class. Also
turn in the entire scoring matrix which the dynamic programming al-
gorithm would compute (writing this out should take less than 15 min-
utes). If you need to break ties between local alignments with the same
score, choose the longer subsequences.

5. * Suppose we wish to perform a local alignment between two strings s
and t, but we wish to penalize gaps in s by −1 and gaps in t by −3.
What should the update rule in our O(mn) algorithm be changed to?



6. You are studying metabolism, and have become interested in the human
genes Galanin receptor (GalR) type 1, type 2 and type 3.

(a) Look up the sequences of these three human genes in Uniprot, and
get the sequences in FASTA format.

(b) Run BLAST on this sequence against the PDB to find possible
homologs of solved proteins. Change some of the default settings
(gap penalties, which PAM or BLOSUM matrix is used)– does the
set of “hits” change?

(c) Look up the folds of the solved structures you found in either
SCOP or CATH. What is the shape of their folds?

(d) Based on this information, can you make any prediction of the
fold of this HTCS? How confident are you, and why?

(e) Find other (unsolved) sequences that display sequence homology
to this sequence. Can you make predictions of any of their folds?
How confident are you, and why?

(f) Find a different protein sequence from a different organism of your
choicethat is involved in sensing or metabolizing starch or sugar.
Repeat all the previous parts of this question on the new protein
you chose.


