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Biochemistry 5700

Fall, 1998 ‘
Exam 1 Lliu se-f %

INSTRUCTIONS:

Do not begin until 10:30 AM. The exam must be furned in by 11:20 AM. This exam should have 10
questions and 11 pages. Answer any 7 of the 10 questions-1 will only grade 7 questions.
Mark "do not grade" under the two questions you choose not to answer. Each
graded problem will count 14 points, giving a total of 98 graded points.  Please print
your name at the top of each page of the exam-if you do so you will get an additional 2 peints,

bringing the exam total to 100. If you do pot put your name on each page you lose the 2 points!!
Good Luck!!
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(1) Provide a detailed explanation for the molecular basis for the genetic disorder "ﬁickle cell anemia”.
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(2) How will the concentration of 2,3-diphosphoglycerate (DPG) in your blood stream change (ie.
go up, go down, stay the same) if you move from Logan, Utah to San Diego California?
Describe the molecular and physiological consequences of this change in DPG concentration.
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 (3) What is the "Haldane relationship" and what important information does it provide concerning

enzymatic reactions? O {
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(4) An enzyme catalyzes a reaction at a velocity of 20 pmol/min/mg protein when the concentration of

substrate (S) is 0.01 M. The Ky, for the substrate is 1 x 10-5 M. Assuming that Michaelis-
Menten kinetics are followed, what will the reaction velocity be when the concentration of

substrate is 0.5 x 10-5 M? What concentration of substrate will give a velocity of 17.5

pmol/min/mg?
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(5) In the space provided, define the following terms related tp enzyme kinetics:
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(6) Using thermodynamic considerations, explain why: (a) sodium hydroxide dissolves in water with
an increase in the temperature of the solution; (b) ammonium acetate dissolves in water with a
decrease in the temperature of the solution; and (¢) sodium chloride dissolves in water with no change
in the temperature of the solution. '
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(7) Draw a titration curve (with NaOH as the titrant; start at pH 0) )for the tripeptide (Glu-Ala-Tyr).
Indicate on the titration curve the positions of and values for the pKa's of any ionizable groups (see
the chart on page 1 for values). Also indicate on the curve which pKa corresponds to which ionizable
group. Calculate the pl for this tripeptide and note its position on the titration curve,
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(8) Describe the steps involved in determining the primary sequence of a short (ie. less than 20 amino
acid residues) polypeptide. What additional procedure(s) must be done to determine the sequence of
larger (i.e. 50 amino acids) polypeptides? How are the sequences of most proteins (10,000 molecular
weight and up in size) determined and why?
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(a) Define and explain the significance of phi and psi angles in the alpha helical and beta sheet

secondary structural elements.
(b) How do intra and/or interchain hydrogen bonds contribute to the stability of these 2°
elements?
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(10)Youwyishtoprepare four liters of 50 mM HEPES buffer with a pH of 7.8. A four-liter solution
of\S0 mM HEPES buffer to which no acid or base has been added has a pH of 4.0. What volume of
6 M KOH-will-youriééd to add in preparing your four liters of HEPES buffer adjusted to pH 7.87
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