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[bookmark: _GoBack]Problem Set 1 (Due 2. March, 2018)

On the last page you will find a table containing the sequence of a dipeptide that has been personally assigned to you. Each student in the class has been assigned a different sequence.
The sequences were assigned using the one-character symbols for the amino acid residues. Using the three-letter symbols, enter the sequence for your dipeptide here,
	
If I wanted to do this with a larger class. How many students could I accommodate in the class and still give each student a unique dipeptide sequence? (Show your work, note, the sequence AA ≡ AA.)	
Use MarvinSketch to predict the pKa values for each of the ionizable groups that exist between 0 and 12 for your dipeptide. You can do this by selecting “Calculations→Protonation→pKa” after drawing your structure and setting the min and max pKa to 0 and 12, respectively, before clicking “OK”.
List the pKa’s here in order from lowest to highest:
	
Use MarvinSketch to draw the structure of your assigned dipeptide in the predominate form that exists at its isoelectric pH. You can determine the isoelectric pH by selecting “Calculations→Protonation→Isoelectric Point”. Then go back to Microspecies Distribution plot that was generated in part c. and select the highest peak that is centered at the isoelectric pH. Copy and paste this structure from MarvinSketch and place in the space below. Enter the isoelectric pH here, pI = ________________

a.	In the space below, draw, in order, the chemical structures for the major ionic species that will be present as your dipeptide is titrated from pH 0.0 to pH 14. You may do this by hand or by using MarvinSketch. (Take major to mean that there exists a pH at which that species represents > 50% of all the species present at that pH.) Analyze the Microspecies Distribution plot that was produced in part c. to determine the major ionic species.


What is the expected pH of a 125 mM solution of the fully protonated form of your assigned dipeptide? (Show your calculations) pH = ____________________

Sketch by hand a titration curve for a 125 mM solution of your assigned dipeptide as pH vs. equivalents of base added. Be sure to label both axes. (You can check your work by selecting “Calculations->Protonation->Isoelectric point” in MarvinSketch, which will create a plot of net charge vs pH. This plot is essentially the x ↔︎ y transpose of the [image: ]titration curve you drew below.)
Focusing on the side chains, classify each amino acid residue for your assigned dipeptide as aliphatic, aromatic, sulfur containing, alcohol containing, amide containing, acidic or basic.  Also characterize each side chain’s interactions with water as either hydrophilic or hydrophobic.
	
	Residue 1
	Residue 2

	Classification
	
	

	Interactions with water
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