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(1} For each of the terms below, writef:l;]plete reaction (structures not neccssary) from central
metabolism that is relevant to the term.

{a) cis-enediolate reaction intermediate
ﬁ)‘ff L-N—= ’]Cvc_~d—/7
(b) Schiff base reaction intermediate
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(c) discrimination of prochiral substrate groups
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(d) homolytic bond cleavage
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(e) phosphorylated enzyme intermediate
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{2) Match the enzyme with the appropriate cofactor(s). Note: cofactors may be used more than once, or
not at all, Some enzymes may have more than one type of cofactor or none of the listed cofactors.

(a) Biotin (b) Thiamine pyrophosphate () NAD+
(d) NADP+ (e) Cobalamin (HLipoic acid
(g) FAD {(h) Zinc
Enzyme Cofactor(s)
alpha-ketoglutarate dehydrogenase

c + b g
Alcohol dehydrogenase ~

h (c)

aldolase

Tucose-6-phosphate dehydrogenase

Acyl-CoA dehydrogenase

Propionyl-CoA carboxylase

Methylmalonyl-CoA mutase
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(4) 2 points each.
(a) The first reaction in glycolysis that results in the formation of an energy-rich compound (ie., a
compound whose hydrolysis has a highly negative AG™) is catalyzed by what enzyme?
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(b) Which enzyme catalyzes the commitied step of glycelysis ?
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{(¢) Which enzyme of the citric acid cycle catalyzes substrate level phosphoylation?
EUCC’”“]/' (oA Sqniieff'a}f

{d) Inorganic fluoride inhibits enolase (AAAAAAAUUUUGH- STOP WATER FLUOQRIDATION!). In
an anaerobic system that is metabolizing glucose as a substrate, which one compound would you expect
to increase in concentration following the addition of fluoride?
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(¢) Based on your very extensive knowledge of chemistry, provide a plausible explanation for why

fluoride inhibits enolase. @
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()
(a) (2 pts) What is the name given collectively to the compounds acetoacelate, B-hydroxybutyrate and
acetone?

Ketona.  bodiir

(b) (2 pts) Name two specific conditions where these compounds might accumulate in the blood stream
to higher than normal levels.

!J Ttar e Ao
.Z) A ta §eZey

(c)(2 pts) Under the conditions of {b), in which organ are the compounds produced in greatest amount?
Jrver

(d) (4 pts) Outline the reactions that lead to the production of these compounds. Use either names or
structures for the metabolites.
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(6)
(a) (2 points) In one sentence, define "high energy compound".
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{(b) {4 points) Draw and name two highle‘r_lergy compounds from central metabolism other than ATP.

u- 1y
Clé/—: (L —Cou”
ﬁ/\a:/:/weno/ﬂﬁf’“[/“ﬁr e+
. ol o g é—f’)c_,
O:(F—o— C - < ¢ oo :"1‘—0' L 3-NPE
J o

(c) (4 points) Describe the features of one of the molecules from (b) that makes it a high energy S B {
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(7) Describe the series of events involved in the allosteric and hormonally-controlied mobilization of

stored glycogen for use as an energy source (i.e. descri%“;hat happens from the uwonnonc
tion and release from the adrenal gland). 'y muscly e
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(8) Alcohol dehydrogenase catalyzes the following reversible reaction:

Acetaldehyde + NADH + H* & Ethanol + NAD'
Use the following information to answer the questions below:
Acetaldehyde + 2H" + 2¢ - ethanol E'¢ = —0.20 V
NAD' + H* + 2e” - NADH E'® = ~-0.32 V

For thermodynamic and electrochemical equations and constants see Page 1.

—z“]/ (a) Calculate AG” for the reaction as written. Show your work.

42 (b) Given your answer to (a), what is the AG* for the reaction occurring in the reverse direction?
+2.(c) Which reaction (forward or reverse) will tend to occur spontaneously under standard conditions?
+2(d) In the cell, the reaction actually proceeds in the direction that bas a positive AG™. Explain how this

could be possible.
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