MID-TERM EXAM – Explore the ExPASy and KEGG databases.

Part A:  ANSWER SHEET (you may attach any supporting data that you feel would be beneficial to you).

1) Swiss-Prot Accession Number for chicken lysozyme: _____________________________

2) What information is contained on the UniProt page, specifically provide:

   A Synonym for lysozyme__________________________________________________

Reference for an article on the 2.5Å resolution crystal structure of this lysozyme bound to an Fab fragment 
Function of lysozyme and its catalytic activity 

Subunit structure and tissue specificity 
Evidence of protein protein interactions for lysozyme (follow link to the protein interaction database) 
What is the specific amino acid signal sequence (i.e. the sequence that is post-translationally cleaved off lysozyme following translocation) 

3) Using the ProtParam Tool on your lysozyme sequence (you did choose the chain minus the signal sequence right?), answer the following questions: 

What is the estimated pI for lysozyme? _______________________________________

What is the reference that reports the actual pKa values that are used to estimate the pI value? (Hint: click on the link at the top of the page that goes to documentation). 
Is it possible/probable that these pKa values will be different for the amino acids as found in the native protein structures?  How so? 
How many acidic residues does it contain?______________ Basic? _________________

What is the molecular formula for lysozyme?____________________________________
 What is the calculated extinction coefficient for this lysozyme at 280 nM? _____________

How is this extinction coefficient calculated? (Hint: click on the link at the top of the page that goes to documentation). 
4) Using the peptidecutter tool, answer the following question- How many peptides are generated when you cleave lysozyme (assume 0 mis-cleavages):
with trypsin _____________________________________________________________

with chymotrypsin (high specificity) __________________________________________

cyanogen bromide_________________________________________________________ 

5) How does the information on the NiceZyme page for lysozyme differ from that on its UniProt page?
Is there sequence information on the NiceZyme page? If not, speculate as to why not.

Where does the link to Swiss-Prot at the bottom of the NiceZyme page take you? What do you see in this section? Click on one of the hyperlinks in this section. Where do its hyperlinks take you? 
6) Can you find the answer to the question ‘What chemical reaction does lysozyme catalyze?’ on either the NiceZyme or the UniProt page or both?  If so, what is that answer? 

7) Using the KEGG database, and links therein, provide a citation for a genetic disorder associated with  phenylalanine hydroxylase (EC: 1.14.16.1).

BONUS QUESTION:   Where did I find this cartoon?
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MID-TERM EXAM – Exploring the Protein Data Bank

Part B:  ANSWER SHEET (you may attach any supporting data that you feel would be beneficial to you).
8) What protein has the PDB accession number 1IGD? 
9) What is the primary reference article for these data? 
10) What is its functional classification? 

11) What is its structural classification (SCOP)? 

12) Name one other protein that has the same SCOP as 1IGD? 

13) What are the amino acid residues (sequence numbers and identification) that are found in the central alpha helix of this structure?

14) What are the amino acid residues (sequence numbers and identification) that are found in the turn located between the two c-terminal beta strands?

15) How many total structures of this protein are there deposited in the pdb? How many of those were solved by NMR? 
MID-TERM EXAM – Protein Explorer and Molecular Visualization

CHEM6101/8101 Mid-term Exam Part C - ASSIGNMENT-    Your assignment is based on the Discovery in Protein Explorer module found at http://www.umass.edu/microbio/chime/pe/protexpl/discov-l.htm . Your unique and personal protein molecule’s pdb accession number can found on the next page. Find the structure of your unknown protein. Answer as many of the questions on the next page as you synthesize a written report which includes referenced figures with representative views of your protein. Specifically, you are to write a 1- to 2- page (typed) description of your protein. Illustrate your discussion with an appropriate figure (made in Protein Explorer) as if it were to be included in a research paper (title and legend). You will be graded on content and clarity as well as organizational, stylistic and grammatical considerations. I will be looking for evidence, not just that you have learned to use the various protein sequence and structure tools, but that you have learned how to look at and think about protein structure. Do not forget to reference at least the primary article in which your protein structure was published, as well as any other material you use to write this report. 
Answer as many of these questions as possible in your final report. You also may want to use the form "Record of 3D Macromolecular Structure Observations" to guide you as you analyze your protein. Also, don’t forget that there are Hints for Discovery in Protein Explorer reprinted in the back pages of your tutorial guide as well as accessible on the protein explorer front door web page. 

Your assigned protein pdb number is _______________________.

1. How many protein chains are in your molecule? Are there any nucleic acid chains? 

A. Are any of the chains identical in sequence with each other? Are there any gaps in the chains? Are the nucleic acids DNA or RNA? 

2. Does your protein have any disulfide bonds? Are there any disulfide bonds between chains? 

3. Briefly summarize the secondary structure of your protein. Is is all alpha helix, all beta strands, or a mixture of both? 

A. Does your protein appear to include multiple domains? 

4. Are there any ligands in your protein? If so, what are they? 

A. Describe their contacts with the protein. 

5. Check out the active sites of your protein.

A. Does your protein have an "active site"? 

B. If so, what secondary structures are included in the active site? 

6. Does your protein exhibit a hydrophobic core? 

A. Is the surface of your protein largely hydrophilic or hydrophobic? 

B. Based on the surface of your protein, do you think it is soluble in water, or is it a transmembrane domain? 

7. Do you think your protein is neutral, or has negative or positive net charge at pH 7? If it has a net charge, how does this support its function? 

A. What is the isoelectric point (pI) of your protein? 

B. What is its quantitative net charge at ph 7? 

8. Is there anything especially interesting, unusual or unexpected about your protein? 

9. What are the important biological functions of your protein? How does its structure support its functions? 

A. What is the primary literature reference for this structure? 

10. Does your molecule form specific oligomers necessary for function? 

11. What regions of your molecule are most conserved in evolution? 

12. (Skip unless you are doing the optional questions.) 

A. How many PDB file entries that describe your protein are in the Protein Data Bank? 

B. What method was used to obtain the model of your molecule that you have been exploring? 

C. How reliable is this model of your molecule? 
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