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I. Select the most appropriate word or chemical formula for eachof [ 1] -
[ 10 ] from the word list at the bottom, and put the alphabet of it into the
table of the answer sheet.

Mevalonic acid (mevalonate) is formed by condensation of three molecules of
[ 1]. The key intermediate in this process is B-hydroxy-B-methylglutaryl-CoA
(HMG-CoA), which is formed as follows:

[ 1]+ acetoacetyl-CoA - HMG-CoA + CoA+ [ 2]

HMG-CoA may undergo an irreversible two-step [ 3 ] of one of its carboxyl
groups to an alcohol group, with concomitant loss of CoA, by the action of [ 4],
to form mevalonate:

HMG-CoA + 2NADPH + 2H" © mevalonate + 2NADP"* + CoA

This complex reaction is an important control point in [ 5 ] biosynthesis.
Conversion of mevalonate to [ 5 ] begins with the phosphorylation of
mevalonate by ATP, first to the 5-monophosphate ester and then to the 5-
pyrophosphate. A third phosphorylation, at carbon 3 yields a very unstable
intermediate which loses phosphoric acid and decarboxylates to form [ 6 ],
which isomerizes to 3,3-dimethylallyl pyrophosphate (DMAPP). These two
isomers then undergo condensation with elimination of pyrophosphate to form
the [ 7 ]-terpene derivative, [ 8 ]. Another molecule of [ 6 ] then reacts to
yield the [ 9 ]J-terpene derivative, [ 10 ]. To yield squalene, a precursor of [ 5 ],

two molecules of [ 10 ] undergo condensation by a microsomal enzyme.

Word list:

(a) acetyl-CoA, (b) malonyl-CoA, (c) palmitoyl-CoA,

(d) COa, (e) H20, (f) O,

(g) oxidation, (h) reduction, (i) synthesis,

(j) HMG-CoA oxidase, (k) HMG-CoA reductase, (1) HMG-CoA synthase,

(m) cholesterol, (n) fatty acid, (o) glycogen,

(p) farnesyl pyrophosphate, (q) geranyl pyrophosphate, (r) geranyl-geranyl
pyrophosphate, (s) isopentenyl pyrophosphate,

(t) mono, (u) di, (v) tri (w) tetra, (x) penta, (y) sesqui, (z) sester
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II. Read the following sentences and answer the questions.

Most of the twenty amino acids found in proteins have a-carbon atoms showing
the S-type stereospecificity. Nevertheless, there are two exbeptions. One of
them, cysteine, shows the R-type stereospecificity. A solution of [ i ], the
other exceptional amino acid, does not show the optical activity at all, when it
is illuminated with polarized light. Furthermore, there are two amino acids
each of which has an additional asymmetric carbon atom besides the a-carbon.
They are [ i1 ] and [ 111 ]. [ i1 ] is classified as a non-polar (or hydrophobic)
amino acid and has a (2§, 3S) structure, while [ iii ] is classified as a polar (or
hydrophilic) amino acid with a (2§, 3R) structure. The I | group of
[ 1ii ] can be phosphorylated by protein kinases, if this amino acid is included in

a proper sequence motif in a peptide or a protein. Two more amino acids, [ iv ]
and [ v ], can also be phosphorylated by protein kinases. [ v ] has an aromatic
side chain.

1. For each of [ 1 ] — [ 111 ], draw the structural formula using Fischer projection

with the carboxyl group at the top.

2. For each of [1 ] - [ v ], (2) name in English or in Japanese, (b) write the
three-letter abbreviation, and (c) write the one-letter abbreviation.

3. Name the group in Japanese for “The | | group.”

4. Describe briefly the physiological importance of protein phosphorylation in

cellular signaling in Japanese.
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