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Exercises
1. Uniprot & ExPASy

In this exercise, you will investigate the Spo11 protein in yeast. 
a.) Use UniProt to find answers to the following questions (http://www.uniprot.org/). (6)
·  What is the UniProt-ID of this protein?
·  What is the sequence length in amino acids?

·  Where is the protein located (subcellular location)?

·  Which functions does it have?
·  Which family does this protein belong to?
·  Write down the amino acid sequence in the FASTA-format (use this sequence for the next exercises)
b.) Use NetNGlyc to predict N-linked glycosylation sites in this protein (yeast Spo11). (http://www.cbs.dtu.dk/services/NetNGlyc/). 
How many glycosylation sites have you found? (1)
c.) Go to the ProtParam Tool and answer the following questions for yeast Spo11: (http://web.expasy.org/protparam/) (4)
·  What is its theoretical isoelectric point?

·  What is its molecular weight in units of kDa?
·  How many negatively charged residues are part of this protein?
·  What is its extinction coefficient in units of M-1 cm-1, assuming all pairs of Cys residues form cystines?
d.) Go to the PeptideCutter (http://web.expasy.org/peptide_cutter/) and check how often the following enzymes cut in the amino acid sequence: Trypsin, Caspase 1, Proteinase K and Thrombin. (2)
Points: 13
2. Protein Data Bank (PDB)

Go to the Protein Data Bank (PDB) (http://www.rcsb.org) and search for FGFR3. 

a.) Name the PDB-IDs of the first three results you get. (1)
b.) Now, take a closer look at the structure with the PDB-ID 3GRW: (5)
·  When and in what Journal was this structure published? 

·  What method was used for characterizing the 3D structure? 
·  What is the resolution of the structure? 

·  Do you consider this a good resolution? 
·  Can you find any ligands / small molecules in the structure?

Points: 6
3. PDB integrated Jmol Tool
Find the structure of the human AQP1 (PDB-ID = 1J4N). 
a.) What is the stoichiometry of the structure? Monomer or Multimer? (Change to ‘Biological Assembly 1’) (1)
b.) Go to the 3D View and change to the JSmol viewer. Adjust the following settings: ‘Biological Assembly 1’ as structure, ‘backbone’ as style, color the ‘subunits’, show ‘hydrogen bonds’, and change the ‘background color’ to white. Make sure that your screenshot also includes these settings! (2)
c.) Remove the H-Bond view and switch to the ‘ball and stick’ style. Select only for the amino acid Methionine (make sure you enable ‘display selected only’). How many of them do you find for each subunit? (2)
d.) Choose one amino acid and zoom in. Display the element symbols and change the color of the labels to black. Then measure the length of a C-N bond. What length do you get in nm (!) ? (2)
Points: 7
Total Points: 26
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