
Algorithms in Bioinformati
s II, SS2003Assignment sheet # 3Daniel HusonMay 12, 20031 �2 test (3 points)Consider an indi
ator variable I that 
an take on the values 0 or 1 and a se
ond variable X that 
an takeon the values A;C;G; T . Assume that we are given a 
ontingen
y table obtained from a training set thattells us the number fi(H) of data sets for whi
h I = i and X = H , for i 2 f0; 1g and H 2 fA;C;G; Tg:I X0 f0(A) f0(C) f0(G) f0(T )1 f1(A) f1(C) f1(G) f1(T )Des
ribe in detail how to use �2 statisti
s to determine whether the variable X depends on I or not.The remainder of your assignment this week is to build and use a pro�le HMM to sear
h for hemoglobinsequen
es.2 Obtain the initial sequen
es (1 point)Here are the a

ession numbers of an initial set of hemoglobin sequen
es: P01922, P01958, P02023, P02062,P02185, P02240, P04252 and P22431. Please grab the protein sequen
es from GenBank and put them intoa fasta �le 
alled sequen
es.fasta.3 Build a multiple alignment (1 point)Find a web-server for ClustalW. Using ClustalW, generate a multiple sequen
e alignment of the data set ina �le 
alled sequen
es.aln.4 Build a pro�le HMM (2 points)Find a web-server running the HMM pa
kage HMMER. Using HMMER, build a pro�le HMM for the givenset of sequen
es and report it in a �le sequen
es.hmm. (If you have diÆ
ulties running a web server on theoutput �le generated by ClustalW due to format problems, then please reformat the �le sequen
es.aln intofasta format.)5 Des
ription of the 
onstru
ted HMM (1 point)Give a detailed des
ription of the pro�le HMM generated by HMMER.
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6 Sear
hing for sequen
es using a pro�le HMM (2 points)Use the 
onstru
ted HMM to sear
h the SwissProt release protein database for a number of additionalhemoglobin sequen
es and summarize your results.Hint You may need to run HMMER on di�erent web-servers. I found one web server that 
ould be usedto generate an HMM whose des
ription was easily downloadable. Unfortunately, I was not able to get theHMM to run properly from this web-site. I found a se
ond website that was happy to build and run anHMM for me and returned the results to me within a few minutes. However, this se
ond website didn't giveme a

ess to the a
tual HMM that was built.

Assignments due: Monday, May 19, 10am
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