
Bioinformatics: Life Sciences on Your Computer
Week 2 Practice Problems - Part 2

These are practice problems for BLAST, and for the related algorithms FASTA and SSEARCH.

1.    Do a blastp search of the Swiss-Prot database using gi|10764643.
a.    What is the E value and accession number of the best match?
b.    Use FASTA to perform the same search (query = 10764643), limited to Swiss-Prot. What is the e-
value of the same result from part A from FASTA? 
c.    Why is that E value different from BLAST?
d.    Do an SSEARCH (http://www.ebi.ac.uk/Tools/sss/fasta/) with the same protein (query = 10764643).
Be sure to flip to SSEARCH. Search only the UniProtKB/SwissProt database and use the default matrices
and gap penalties. You may need to retrieve the actual sequence from NCBI. What is the E-value of the
best match?

2.    Run a BLAST search with the C. elegans Sma-4 protein (P45897). Limit to the Swiss-Prot database
and exclude Caenorhabditis elegans (use organism line and check Exclude) from the results.
a.    Use Taxonomy Reports to find the best hit in chicken (Gallus gallus). What is the score and E value?
b.    Hit Edit and Resubmit. This time limit your results to include only Gallus gallus (use organism line
and uncheck Exclude). Record the score and E value. 
c.    Explain any discrepancy.

Discussion topic: The best match was to a "mothers against decapentaplegic homolog." How did
that protein get its name?

3.    If a database size is 36 bits and a query protein sequence that is 256 amino acids in length is used
to search that database, then.....
a.    What is the size of the search space (in bits)?
b.    If a match is found with a score of 62 bits, then calculate the E Value based on your search space
calculated in part A.

4.    The E. coli RecA protein sequence has the gi number is 67471977. Go to the University of Virginia
FASTA server (http://fasta.bioch.virginia.edu), call up the FASTA program, and search the database
called “Human/Refseq Proteins.” Use the default parameters.
a.    What scoring matrix and gap penalties does the FASTA program use?
b.    What is the name and accession number of the best scoring sequence (best matches are on top)?
c.    What do the dots and double-dots (colons) in the alignment mean?
d.    What is the lowest (worst) reported bits score of the listed matches? Its corresponding E-value? 
e.     Is that a homolog of the query protein?

5.    Use the following mouse IPTR1 isoform to find all homologs in cow (Bos taurus). Limit to the RefSeq
database to avoid redundant matches. 

>mouse ITPR1 protein isoform 1
MSDKMSSFLHIGDICSLYAEGSTNGFISTLGLVDDRCVVQPEAGDLNNPPKKFRDCLFKL
CPMNRYSAQKQFWKAAKPGANSTTDAVLLNKLHHAADLEKKQNETENRKLLGTVIQYGNV

http://www.ebi.ac.uk/Tools/sss/fasta/
http://fasta.bioch.virginia.edu/


IQLLHLKSNKYLTVNKRLPALLEKNAMRVTLDEAGNEGSWFYIQPFYKLRSIGDSVVIGD
KVVLNPVNAGQPLHASSHQLVDNPGCNEVNSVNCNTSWKIVLFMKWSDNKDDILKGGDVV
RLFHAEQEKFLTCDEHRKKQHVFLRTTGRQSATSATSSKALWEVEVVQHDPCRGGAGYWN
SLFRFKHLATGHYLAAEVDPDFEEECLEFQPSVDPDQDASRSRLRNAQEKMVYSLVSVPE
GNDISSIFELDPTTLRGGDSLVPRNSYVRLRHLCTNTWVHSTNIPIDKEEEKPVMLKIGT
SPLKEDKEAFAIVPVSPAEVRDLDFANDASKVLGSIAGKLEKGTITQNERRSVTKLLEDL
VYFVTGGTNSGQDVLEVVFSKPNRERQKLMREQNILKQIFKLLQAPFTDCGDGPMLRLEE
LGDQRHAPFRHICRLCYRVLRHSQQDYRKNQEYIAKQFGFMQKQIGYDVLAEDTITALLH
NNRKLLEKHITAAEIDTFVSLVRKNREPRFLDYLSDLCVSMNKSIPVTQELICKAVLNPT
NADILIETKLVLSRFEFEGVSTGENALEAGEDEEEVWLFWRDSNKEIRSKSVRELAQDAK
EGQKEDRDILSYYRYQLNLFARMCLDRQYLAINEISGQLDVDLILRCMSDENLPYDLRAS
FCRLMLHMHVDRDPQEQVTPVKYARLWSEIPSEIAIDDYDSSGTSKDEIKERFAQTMEFV
EEYLRDVVCQRFPFSDKEKNKLTFEVVNLARNLIYFGFYNFSDLLRLTKILLAILDCVHV
TTIFPISKMTKGEENKGSNVMRSIHGVGELMTQVVLRGGGFLPMTPMAAAPEGNVKQAEP
EKEDIMVMDTKLKIIEILQFILNVRLDYRISCLLCIFKREFDESNSQSSETSSGNSSQEG
PSNVPGALDFEHIEEQAEGIFGGSEENTPLDLDDHGGRTFLRVLLHLTMHDYPPLVSGAL
QLLFRHFSQRQEVLQAFKQVQLLVTSQDVDNYKQIKQDLDQLRSIVEKSELWVYKGQGPD
EPMDGASGENEHKKTEEGTSKPLKHESTSSYNYRVVKEILIRLSKLCVQESASVRKSRKQ
QQRLLRNMGAHAVVLELLQIPYEKAEDTKMQEIMRLAHEFLQNFCAGNQQNQALLHKHIN
LFLNPGILEAVTMQHIFMNNFQLCSEINERVVQHFVHCIETHGRNVQYIKFLQTIVKAEG
KFIKKCQDMVMAELVNSGEDVLVFYNDRASFQTLIQMMRSERDRMDENSPLMYHIHLVEL
LAVCTEGKNVYTEIKCNSLLPLDDIVRVVTHEDCIPEVKIAYINFLNHCYVDTEVEMKEI
YTSNHMWKLFENFLVDICRACNNTSDRKHADSILEKYVTEIVMSIVTTFFSSPFSDQSTT
LQTRQPVFVQLLQGVFRVYHCNWLMPSQKASVESCIRVLSDVAKSRAIAIPVDLDSQVNN
LFLKSHNIVQKTALNWRLSARNAARRDSVLAASRDYRNIIERLQDIVSALEDRLRPLVQA
ELSVLVDVLHRPELLFPENTDARRKCESGGFICKLIKHTKQLLEENEEKLCIKVLQTLRE
MMTKDRGYGEKQISIDESENAELPQAPEAENSTEQELEPSPPLRQLEDHKRGEALRQILV
NRYYGNIRPSGRRESLTSFGNGPLSPGGPSKPGGGGGGPGSSSTSRGEMSLAEVQCHLDK
EGASNLVIDLIMNASSDRVFHESILLAIALLEGGNTTIQHSFFCRLTEDKKSEKFFKVFY
DRMKVAQQEIKATVTVNTSDLGNKKKDDEVDRDAPSRKKAKEPTTQITEEVRDQLLEASA
ATRKAFTTFRREADPDDHYQSGEGTQATTDKAKDDLEMSAVITIMQPILRFLQLLCENHN
RDLQNFLRCQNNKTNYNLVCETLQFLDCICGSTTGGLGLLGLYINEKNVALINQTLESLT
EYCQGPCHENQNCIATHESNGIDIITALILNDINPLGKKRMDLVLELKNNASKLLLAIME
SRHDSENAERILYNMRPKELVEVIKKAYMQGEVEFEDGENGEDGAASPRNVGHNIYILAH
QLARHNKELQTMLKPGGQVDGDEALEFYAKHTAQIEIVRLDRTMEQIVFPVPSICEFLTK
ESKLRIYYTTERDEQGSKINDFFLRSEDLFNEMNWQKKLRAQPVLYWCARNMSFWSSISF
NLAVLMNLLVAFFYPFKGVRGGTLEPHWSGLLWTAMLISLAIVIALPKPHGIRALIASTI
LRLIFSVGLQPTLFLLGAFNVCNKIIFLMSFVGNCGTFTRGYRAMVLDVEFLYHLLYLLI
CAMGLFVHEFFYSLLLFDLVYREETLLNVIKSVTRNGRSIILTAVLALILVYLFSIVGYL
FFKDDFILEVDRLPNETAVPETGESLANDFLYSDVCRVETGENCTSPAPKEELLPAEETE
QDKEHTCETLLMCIVTVLSHGLRSGGGVGDVLRKPSKEEPLFAARVIYDLLFFFMVIIIV
LNLIFGVIIDTFADLRSEKQKKEEILKTTCFICGLERDKFDNKTVTFEEHIKEEHNMWHY
LCFIVLVKVKDSTEYTGPESYVAEMIRERNLDWFPRMRAMSLVSSDSEGEQNELRNLQEK
LESTMKLVTNLSGQLSELKDQMTEQRKQKQRIGLLGHPPHMNVNPQQPA

a.    How many definite homologs?
b.    How many of those have inositol 1,4,5-trisphosphate in the description?  
c.    How many are marked PREDICTED?



Answers

1.a. 2e-69, P75830
b. 1.9e-34
c. FASTA and BLAST have the same goals but are completely different algorithms.
d. 1.8e-39

2.a. 184, 4e-50
b. 184, 2e-52
c. The score is the same, but the E value changed because the search space of the second search was
smaller.

3.a. 44 bits
b. 2^-18 or 3.8e-6 (0.0000038)

4.a. Blosum 50, -10/-2
b. DMC1 dosage suppressor of mck1 homolog, NP_008999.2
c. Double-dots for identity, dots for conservative substitutions
d. 29,3, E value = 9.8
e. No conclusion. The E value is too high  to infer homology, but non-homology cannot be inferred.

5a. 12 (note that when the E value is shown as 0, that means the E value  < 1e-100)
b. 3
c. 8


