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1. Proteins {30%)
(13 Draw the predominant ionic structure of histiding (pKa of side chain = 6.0) at pH 3.0, a1
pH 7.0, and at pH 13.0. (5%)

(2) Calculate the isoelectric point of histidine. (5%)

(3} Why is hislidinc a particolarly versatile amino acid residee in terms of its involvement in
enzymatic reaction mechanisma? Use chymotrypsin as an ¢xample. Descnbe briefly.
(5%}

(4) Tndicate which of the following substances have binding sites on hemoglobin.
{a) H* {b) Ca++ {¢) ATP {d} 02 {e) AMP {f) organic phosphates (g} CO (5%)

{5} Explain briefly tha relationship between Ky and the dissociation constant of the
enzyme-subsiraie complex, Kes. (105%)

2. Maaholism (40%}
(1)} Select the enzymes in the following that regulats the cimie acid cyele. (5%
(a) citratc synthase (b) aconitase (¢} isocitrate dehydrogenase (d) o-ketoglutarate
dehydrogenase (2) succinyl CoA synthetase {0 sucemate dehvdrogenase (g) fumarase
(h) malate dchydrogenase

{2) The conceatration of chloride icn in blood senem is about .10 M. The concentration
of chloride ion in uring 15 about 0. 16 M.
{a) Calculate the energy expended by the lddneys i transporting chloride from plasma
to urine (R: 1,98calfmol.K}. Assume that the temporature is 37 “C. (10%)
(b) How many Cl” ions could be transported por mole of ATP hydrolyzed? (3%)

(3) Which of the following statements shout the hormonal reguiation of glycogen
sytithesis and degradation are cormect? (3%)
(a} Insulin increases the capacity of the iver to synthesize glycogen.
(b} Ensulin is secreted in response to low levels of blood glucose.
(e} Glucagon and &ﬁahmphrins'ha‘urﬂ nppnsin% effects on glvcogen metabolisim.
(A} Glucagon stimulates the breakdown of glycogen, pasticularly in ¢he liver.

(e} The effects of all three of the repulating hormones are mediated by cvclic AMP,

(4) (a) A cow lives on water and grass. Grass contains small gquantity of protein and fat,
How does a cow produce s0 much sulk and beef that contaies mostly protein and fat.
Please draw biocherical pathways you know 10 acoount for this biovansformarion and
specify the source of amine acids in this particular conversion. {10%)

(b} Milk contains 4 large quanhty of caleinm and phosphate. Why? (5%)

3. Nucleic Acids (30%)
{1} Suppose that you determined the DNA sequence of 3-GCCATTGCA-3' by the Sangper
dideoxy method. Describe the pringiple of this method, Please also skewch the gel
pattern that revealed the sequence of this oligonucleatide. [10%:)
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The human immunodeficiency virus (HIV) is a retrovirus, The RNA genome of the
virus is converted to g double-sttanded DNA molecule by the action of reverss
transcriptase. Subsequent integration into host DNA, transcription, splicing, and
translation lead to the production of new virses. Antisense RNA moleculcs have been
investigated as potential antiviral agents, At what steps in the retToviras ¢vcle would
antisense RNA molecules be most effeciive as inhibitors of viral replication? Explain
briefty.(105%)

Several inherited discases dve o inborn errors of purine and pyrimidine metabolism
have been well studied. The most striking example, called the Lesch-Nyhan syndrome,
is compulsive seli-destructive behavior. -

(a) Explain the biochemical mechanism that Icads to this disorder. (5%:)

(b) What arc the possible biochemical conseguences of patients with the Lesch-Nyhan
syndrome? Explain briefly. (3%)




