Chem. 454-Sp. 2006
EXAM 2
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1. Take home case-Online
11. Problems (SHOW ALL WORK)

1. Sufferers of phenylketonuria (lack of phe hydroxylase) often have very light skin and
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2. Alcohol metabolism is really just very short chain fat metabolism. One of the last
steps in alcohol breakdown involves conversion of acetate to acetyl CoA as shown.
Propose an organic reaction mechanism to explain how this could occur.
If the oxygens in acetate were labeled with '® O, which prpcfuct(s) would you expect
to end up with the label? Show how in mechanism.(10)

CH3COO- + ATP + CoASH -> acetyl CoA + AMP + PPi
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3. Draw oleic acid below (18:1, cis-A®).(15)

a. Estimate the number (show work) of ATP’s obtainable under healthy balanced ATP
diet aerobic conditions. q cucles x\ NADK ¥ 2.5 = 20
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Qc‘\\ld\u/\ -2 ATP
94 Acatyl Cot X 0ATP =90 ATP
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b. Estimate the number (show work) of ATP’s obtainable under aerobic
conditions but in a ketototic state (no functional TCA).

lg.S - 90 (no TCR) = 22.5ATE

c. Would any enzymes other than the normal -oxidation enzymes be requjred?

If so which one(s)? y Qs -‘A Qv\qé’\ €o I* So watral e

d. Draw one complete 3-oxidation cycle with complete structures (OK, you can

{
just write coenzyme A as CoAl). (\j v covidd ctaurt Qr\j W'\#VQ .)
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4. Give the structures_or names of the aminotransferase products (transaminations) for

the following (only where possible!):(12)

a. pyruvate

—

b. aspartate
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5. Leucine is considered a ketogenic amino acid and asparagine is considered
glucogenic. Using these amino acids as examples, describe what these terms mean (i.e.
what products are they converted to immediately and eventually). What are the
biochemical implications for a person on a low carbohydrate diet who eats protein rich in
one or the other of these amino acids? That is, if one had to live on either on of these
amino acids, which would be best and why. (8)
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6. Identify the most likely additional substrates, reactants, products and cofactors like,

e.g. 0, H,0, PLP, biotin, SAM, FAD, NAD, methylene-THF, formyl-THF, H,biopterin,
etc., etc. for the purely imaginary pathway below.(10)
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IT1. Matching Questions(10)

Use the following to answer questions 1-10:
Choose the correct answer from the list below. Not all of the answers will be used.
a) atmospheric nitrogen (N,)

b) 3-phosphoglycerate

c) histamine

d) nitrogen fixation

e) Bi

f) histidine

g) tetrahydrofolate

h) porphyrin

i) glutamine hydrolysis

j) glutathione

k) PRPP (5-phosphoribosyl-1-pyrophosphate)
1) ammonia (NHj;)

Q 1. The original nitrogen source for the nitrogen found in amino acids.

; i 2. The process of converting N, to NH; is called .

o 3 A common biochemical strategy by which ammonia can be generated
! for use within the same enzyme.

b 4. The precursor for serine, cysteine, and glycine amino acid biosynthesis is

% 5. A versatile carrier of one-carbon units is .

éi Methylcobalamine is derived from vitamin
_K_’L An activated form of ribose phosphate is
M Glycine condenses with succinyl CoA in the first step of synthesis.
€ 9. A vasodilator derived from histidine is
10. A tripeptide that functions as an antioxidant is
IV. Multiple Choice (CHOOSE THE BEST ANSWER)(2 ea)
I. Why are triacylglycerols an excellent design for energy stores?
A)  They are anhydrous. D) aandb.

B)  They are small. E) aandc.
C)  They are highly reduced.



: 2. Enzymes that digest the triacylglycerols into free fatty acids and monoacylglycerol are

called
A) hydrases. D) all of the above.
B) glyases. ' E) none of the above.
C) lipases.

3. The hormone induces lipolysis, whereas the hormone
the process.

A) epinephrine; adrenocorticotropic hormone
B)  glucagon; insulin

C)  insulin; norepinephrine

D) glucagon; epinephrine

E) epinephrine; glucagon

; 4. The function of the enzyme acyl CoA synthetase is
A) lipolysis to release free glyceraldehyde.
B)  ATP-dependent reduction prior to activation.
C)  ATP-dependent activation of fatty acids using CoA.
D) all of the above.
E)  none of the above.

inhibits

DS. Coenzyme(s) involved in the degradation of saturated fatty acy! CoA include(s)

A)FAD. B)NAD" C)TPP. D)aandb. E)a, b andc.

g 6. The B oxidation of myristyl-CoA (C-14:0) yields
A) 7 Acetyl-CoA + 7FADH, + 7NADH + 7H"
B) 6 Acetyl-CoA + 7FADH, + 7NADH + 7H*
C) 7 Acetyl-CoA + 6 FADH, + 6 NADH + 6H"
D) 7 Acetyl-CoA + 7FAD + 7NAD"
E) 14 Acetyl-CoA + 12FADH, + 12NADH + 12H"

: 7. How many rounds of 3 oxidation would be required for a 16-C fatty acyl chain to be

degraded to acetyl-CoA?
A)16 B)8 C€)7 D)I15 E)None of the above.

E o AN
8. What types @ reactions do cobalamin enzymes catalyze?
A) intramolecular rearrangements
B)  methylations
C)  reduction of ribonucleotides to deoxyribonucleotides
D) aandc

E) a,b,andc



BONUS:(8)

Propose a plausible pathway (all steps) from the amino acid phenylalanine to the cactus

hallucinogen mescaline. Include all cofactors , reactants, enzyme cofactors and products
for each step like, e.g. O,, H,O, PLP, biotin, SAM, FAD, NAD, methylene-THF, formyl-
THEF, H,biopterin, etc., etc. You do not need to show mechanisms but draw intermediate

structures. 3 H* Blo' 't(v\ﬂ
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