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Biochemistry 5700
Fall, 1999

Exam 1

INSTRUCTIONS:

Do not begin until 10:30 AM. The in-class portion of the exam must be turned in by 11:20 AM. The
in-class portion should have 8 questions and 5 pages. ANSWER ANY 7 OF 8 OF THE
QUESTIONS- Mark "DO NOT GRADE' on the one question you choose to skip. DO
NOT answer all eight questions-if you do, cross the one out which you don't want
graded. Each graded question is worth 10 points. The take home portion contains two questions,
worth a total of 30 points. The take home portion is due beginning of class Wednesday. Good Luck!!
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(1) Draw and name your favorite tripeptide at pH 7.0 consisting of three different amino acid
residues. Make sure the peptide bonds are trans. On the diagram, label the bonds that define: phi

angle, psi angle, peptide bond. ol C ”_L,.«,oo
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(2) Briefly explain the unique structural features of the following motifs. What are the orientations of
adjacent elements (i.. parallel and/or antiparallel) e { to ouse g reFureS Fu illusk
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(b) helix-tum-helix
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(3) The following pictures of Dr. Ensign are before and after he had his hair "permed”. Explain the
biochemical/molecular basis for this amazing transformation.

Hair Parm
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(4) Sickle cell anemia results from a change in a single amino acid residue in one of the polypeptide
chains ( glu to val). Explain the consequences of this change and how it gives rise to this disorder.
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(@ Consider the following reaction coordinate:

£< (>4 Zp

(2) What is the sign of AG® for this reaction? /1¢ @C/‘%f ol

(b} Is K., for this reactia.n one or less than one?

(c) Draw a new reaction pathway for this transformation on the above diagram that represents an
enzyme-catalyzed reaction with the sequence: £ ulse( Lo Vi a5, keren dg Sdg i~ terrne 4. 44@7
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(d) Indicate where AG*is found on your new pathway . (AR~ dﬁ,ﬂ@,_k M u-l TN
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(@) Explain the biochemical/molecular and physiological consequences of a diet deficient in vitarﬂfn C/ '
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(Qj Which state of hemoglobin, [R (oxy) or T(deoxy)] is most stabilized by the following:
(a) higher 2,3-BPG /

(b) lower [CO,] / §
(c) lower [H'] Zg

(d) salt bridges ;
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%(') The following graph shows a Lineweaver- Burke (1/v vs. 1<[S] ) plot for an enzymatic reaction

transforming substrate S to product P.
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at a concentration that would increase the apparent Kpy by 5-fold. O,2— |/

(b) Draw and label a line on the above graph representing the effect of an uncompetlf' 1ve inhibit
present at a concentration that would decrease the apparent Ve by 1.5-fold. . (e 0 (( :?'

(c) Draw and label a line on the above graph representing the effect of a mixed (NC) inhibitor present
at a concentration that would decrease the apparent Vs by 2-fold while increasing the apparent

Km by 2-fold.
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Take home portion of Exam 1: You may consult any reference texts you like when working this
portion. You are to work the problems individually- do not discuss with fellow students, faculty, etc.
Turn in your solutions to me at beginning of class Wednesday.

| (1) An enzyme-catalyzed reaction produces 0.04 mol H* /L in 10 min.
(2) 5 pts. If the reaction is carried out in pure water in the absence of a buffer, what would be
the pH of the reaction mixture after 5 min, assuming the reaction is linear with time?

(b) 10 pts. If the reaction is carried out in 0.100 M Tris buffer (pKj, = 8.1) starting at pH 8.3,
what would be the pH after 5 minutes?

(2) 15 points. Draw two different mechanisms for ester hydrolysis that involve:
(a) covalent catalysis
(b) metal ion catalysis.

Use acid-base catalysis as needed in each mechanism to facilitate catalysis. Indicate what
"intermediates” in your three mechanisms represent transition states, and briefly discuss how the
catalytic group(s) stabilize these states.
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