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	Exam I
	Protein Chemistry
	Name




	Fall 2009 
	Chem 415 
	Due 15 Oct 2009

	Please complete the following exercises on your own,.  You may use your text or any other book dealing with protein chemistry that you would like.  Any papers mentioned in the course or listed as references in the text also may be consulted.  The only person you should discuss this  exam with is Dr Freeman.   You will want to discuss problem 7 with Dr freeman since he really didn’t discuss efficiency in class.   If you don’t stop by its your problem I will maintain my office hours on Tuesday and be available via email.   If you friend me on face book we could use the chat function . 

 I
agree to follow the above rules and the integrity pledge I have previously signed 


Name



 
 
Signature:




 
Date 






  Course 

 


	
	
	


1.  Draw the Tripeptide Ala-Leu-Glu in an energetically favorable conformation.  Identify the bonds available for rotation with phi psi designation.  Identify atoms that would be found in a single plane(s).  Stereochemistry counts.  15 pts

2.  Discuss the structure of collagen and any special requirements in its structure.  10 pts 

3.  The potassium ion channel is a 4 helix bundle protein spanning a membrane 45 Å  across.  The channel is responsible for the transit of potassium across the membrane.  The potassium ion moves down the center of the 4 helices.  Assuming the protein will be roughly symmetric propose a possible structure for one of the trans-membrane helices of the protein.  Draw a helical wheel of the single helix indicating its solubility characteristics.  Include the primary structure of the peptide using the three letter code.  25 pts

 4) Using the information in Figure 1.20 and your knowledge of basic protein structure design a beta alpha beta peptide that might be found in a beta barrel assume a need to span 25 Angstroms (important constraint).  Show the primary structure using three letter codes.  Use appropriate notations to indicate the structure of the peptide clearly (25 points) 

5) Arg and Glu do not associate with one another in aqueous solution yet in proteins they are often tightly paired as salt bridges.  Please explain the apparent discrepancy.  10 pts

6) The alpha beta barrel is found in about 10% of all protein structures.  Discuss the relationship between the proteins sharing the alpha beta barrel motif (FASEB J. 1995 Apr;9(7):497-503.)  10 pts.  

7    (10 pts) You are in possession of an archaic sequenator that has an efficiency of 90%  

You are trying to confirm the sequence that follows.  You have the cleavage agents available shown in the table below.  Outline a strategy for sequencing the peptide 

                                                        10                                                       20

met pro arg leu cys ser ser arg ser gly ala leu leu leu ala leu leu leu gln ala ser 

met glu val arg gly trp 

	Procedure or enzyme 
	Cleavage Sites 

	Elastase, 
	Ala –Yaa,  Gly-Yaa,  

	Bromelain
	Ala –Yaa   Tyr Yaa    Lys- Yaa

	Trypsin
	Lys –Yaa,  Arg -Yaa

	Endoprotase 
	Arg-Yaa  Lys-Yaa 

	Arg C
	Arg-Yaa

	Clostripain
	Arg-Yaa

	Hydroxyl amine 
	Asn-Gly 

	V-8 Protease 
	Glu-Yaa,  Asp Yaa

	Pepsin
	Leu-Yaa   Phe-Yaa

	Thermoslysin
	Xaa Leu,  Xaa Phe 

	Lys-C
	Lys Yaa

	CNBr
	Met-Yaa

	Chymotrypsin
	Phe-Yaa   Tyr-Yaa   Trp-Yaa  

	Prolylendopeptidase
	Pro-Yaa 

	Iodosobenzoic acid
	Trp-Yaa  


8) (5pts)  Describe the roll of the signal recognition particle in the translation of proteins.  

9)  (6 pts) Describe two of the functions of the tRNA in translation.

10)  (8 pts) Plastocyanin is found in the lumen of the thylakoid membrane in the chloroplast, this is through two membrane layers.  Comment on the topogenic properties you would find in the preprotein of plastocyanin.   

11)  (10pts) Insulin is a hormone that is secreted from islet cells in the pancreas it starts as a single peptide and is secreted as a dipeptide connected via disulfide bonds Suggest a preproprotein structure and a processing pathway including where steps would take place in the cell.  

12)  (5 pts)  What role do the golgi apparatus play in post translational modification of proteins.  

13)  (10 pts) discuss the flexibility of proteins where it originates from and what importance it has in protein function.  

