Exercise 1.
Predict the secondary structure for the given sequences using Jnet, PSIPRED or PREDICTPROTEIN servers

http://www.compbio.dundee.ac.uk/jpred/
http://bioinf.cs.ucl.ac.uk/psipred/ (This takes a long time)
http://ppopen.rostlab.org/
a )

>sp|O15105|SMAD7_HUMAN Mothers against decapentaplegic homolog 7 OS=Homo sapiens 

MFRTKRSALVRRLWRSRAPGGEDEEEGAGGGGGGGELRGEGATDSRAHGAGGGGPGRAGCCLGKAVRGAKGHHHPHPPAAGAGAAGGAEADLKALTHSVLKKLKERQLELLLQAVESRGGTRTACLLLPGRLDCRLGPGAPAGAQPAQPPSSYSLPLLLCKVFRWPDLRHSSEVKRLCCCESYGKINPELVCCNPHHLSRLCELESPPPPYSRYPMDFLKPTADCPDAVPSSAETGGTNYLAPGGLSDSQLLLEPGDRSHWCVVAYWEEKTRVGRLYCVQEPSLDIFYDLPQGNGFCLGQLNSDNKSQLVQKVRSKIGCGIQLTREVDGVWVYNRSSYPIFIKSATLDNPDSRTLLVHKVFPGFSIKAFDYEKAYSLQRPNDHEFMQQPWTGFTVQISFVKGWGQCYTRQFISSCPCWLEVIFNSR

Exercise 2.
Find coiled coil regions the following sequence:

>SEQUENCE

WSLLEQLGLAGADLAAPGVQQQLELERERLRREIRKELKLKEGAENLRRATTDLGRSLGPVELLLRGSSRRLDLLHQQLQELHAHV

using the server 

http://www.ch.embnet.org/software/COILS_form.html

How many did you find? How long are they?

Change the weighting of the hydrophobic residues. How do the results change?

What are the secondary structure predictions for these regions?

Exercise 3.
Try to decide if these proteins have transmembrane regions and if they do, what is their topology?
>1 
MCSRGWDSCLALELLLLPLSLLVTSIQGHLVHMTVVSGSNVTLNISESLPENYKQLTWFYTFDQKIVEWDSRKSKYFESKFKGRVRLDPQSGALYISKVQKEDNSTYIMRVLKKTGNEQEWKIKLQVLDPVPKPVIKIEKIEDMDDNCYLKLSCVIPGESVNYTWYGDKRPFPKELQNSVLETTLMPHNYSRCYTCQVSNSVSSKNGTVCLSPPCTLARSFGVEWIASWLVVTVPTILGLLLT

Use the HMMTOP methods:
http://www.enzim.hu/hmmtop
and DAS-Tmfilter method

http://mendel.imp.ac.at/sat/DAS/DAS.html
Search for signal sequences using SignalP:
http://www.cbs.dtu.dk/services/SignalP/
Remove the signal sequence and run HMMTOP again. How did the result change?

Exercise 4.
>2

MLSVAARSGPFAPVLSATSRGVAGALRPLVQAAVPATSESPVLDLKRSVLCRESLRGQAAGRPLVASVSLNVPASVRYSHTDIKVPDFSDYRRPEVLDSTKSSKESSEARKGFSYLVTATTTVGVAYAAKNVVSQFVSSMSASADVLAMSKIEIKLSDIPEGKNMAFKWRGKPLFVRHRTKKEIDQEAAVEVSQLRDPQHDLERVKKPEWVILIGVCTHLGCVPIANAGDFGGYYCPCHGSHYDASGRIRKGPAPLNLEVPSYEFTSDDMVIVG
Carry out prediction using the TMHMM method
http://www.cbs.dtu.dk/services/TMHMM/
Also using the Phobius predcition method:
http://phobius.sbc.su.se/
Examine the protein with the  Scampi prediction method as well:
http://scampi.cbr.su.se/
Find the protein in the Uniprot database:

e.g.: 
http://www.uniprot.org/blast/
Find the section about the subcellular location :

Subcellular location
Check crossreferences to PDB.

Select one structure and find it the PDBTM database. Does the structural assignment agree with the predictions?

Exercice 5.
Check out the abstract of this paper

PMID: 21835165

What do you think of the suggested interaction?

Hint: Check the localization of the two proteins (Q9UBP4 and P63172).

Use Wolf-Psort (http://psort.hgc.jp/form2.html ) and TargetP http://www.cbs.dtu.dk/services/TargetP/ prediction methods and check the  Uniport annotation and the 
http://compartments.jensenlab.org/Search server.

Exercise 6. 

DISPROT database and analyzing calcineurin A

1. Find calcineurin A (PP2BA_HUMAN) in DISPROT 
http://www.disprot.org/DP00092
You can start from UNIPROT, it has a link to DISPROT or search DISPROT directly by keyword (sequence search does not work).

1. What kind of information can you find on this page? 

2. Which regions are marked as disordered in DISPROT? 

3. Which regions are marked as ordered DISPROT? 

4. By what experimental techniques? 

5. What can ambiguous region mean?

Exercise 7. 
Disorder prediction methods

1. Collect prediction outputs for calcineurin A using various methods 

The input can be:

· the amino acid sequence in FASTA format 

· amino acid sequence in raw format (without header) 

· UNIPROT ID or accession number 

Please note, some methods are sensitive to line breaks. Minimum and maximum length of sequence 

Some disorder prediction methods:

· IUPred http://iupred.enzim.hu 

· Globplot http://globplot.embl.de/ 

· PONDR-FIT http://www.disprot.org/pondr-fit.php 

· PredictProtein http://ppopen.informatik.tu-muenchen.de/ (MD, UCON, Norsp, Profbval) 

· DISOPRED3 http://bioinf.cs.ucl.ac.uk/psipred/ (choose Disopred2 and 3 option!!!) 

· or any other method you like. 

1. Do the predictions agree with the experimental characterization of disorder? 

2. Do the predictions agree with each other? 

3. Which method predicts the most disorder? 

4. Note the differences in the running time of the methods. 
Exercise 8. 
MobiDB database

1. Find calcineurin in MOBIDB http://mobidb.bio.unipd.it/entries/Q08209 

(or using the link from the Disprot database)

You can find the output of several other methods there.

1. Which regions are predicted as disordered by the majority of methods? 

2. How are ambiguous regions are predicted?

