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TAKE HOME Problem Set 
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This is an open text, open notes exam. Any program text, specific text cited, notes, workshop or laboratory notes may be used for this assignment. All work must be your own, without consultation. If necessary, you may consult with any general biology or chemistry textbook. If you feel that you need more clarification on a question, please contact the faculty by e-mail. 

Some problems will require the use of bioinformatics resources through the NCBI site. Information (such as sequences) derived from this site may be pasted into your exam as long as relevant citation information is included.

Your responses should be typed and double-spaced whenever possible. Also, you must staple all pages of your exam together, provide this page as a cover, and include your name on each page.
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1. It is possible to obtain the predicted sequence of a protein by using the nucleotide sequence obtained from a cDNA clone of the protein in question. However, the predicted covalent structure and the actual covalent structure of the purified protein may differ significantly. Provide three examples of ways in which a purified protein could have structural differences that could not be predicted by the cDNA nucleotide sequence.

2. Examine the 3-D structure of human alpha-defensin-6
a. What is the amino acid sequence of this peptide?

b. What would you predict its charge to be at pH 7.4? Explain your reasoning for this prediction. Is this an acidic, basic, or neutral protein?
c. How many disulfide bonds are present in the tertiary structure of this protein? Which cysteine groups are connected to which other cysteine groups in forming these disulfide bonds?

d. Describe the secondary structural elements present in this protein.

e. What other ions are present in the crystal? 

f. In which human tissue is this protein produced?

3. One role that blood serum proteins provide is pH buffering. Describe how the presence of a serum protein (such as serum albumin) would help buffer serum against changes in pH that would be caused by additions of acid or base to this solution. 
