BCH 4054 FINAL EXAM NAME
December 13, 1999

Page Points
This exam consists of six pages. Make sure you have one of each. For questions
indicating a choice, answer only one of the choices. (If you answer both, you 1
need to indicate which answer is to be counted, otherwise the first one will be 2
graded.) A seventh page contains the genetic code. You may tear that page off 3
and useit for scratch work. 4

5

Good luck, and have a nice Christmas. 6

Tota

Answer question 1 or 2 (10 points)

1 Explain how epinephrine stimulates the breskdown of glucose (glycolyss) inmuscle. (Note: |
am not talking about breskdown of glycogen, but of glucose). 1dentify the glycolytic enzyme
gtimulated, the compound causing the stimulation, and dl the Sgnding intermediatesinvolved in
producing this compound.

2, The liver cannot synthesize glucose from faity acids, but it can make some glucose from fat by
metabolizing glyceral. Glycerol released from adipose tissue when fats are hydrolyzed can be
taken up by liver and converted to glycerol-3- phosphate by the enzyme glycer okinase. Show the
overdl pathway by which the fallowing reaction can occur, giving dl intermediates involved
(names or structures), and summarize the overdl stoichiometry (i.e. net production or utilization of
NADH, CoQH,, ATP, and GTP).

2¢glycerdl ®  glucose
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Answer question 3or 4 (8 points)

3. The Calvin Benson Cycle converts CO, into carbohydrate. The pathway requires NADPH and
ATP and involves an enzyme found in the pentose phosphate pathway. Identify the following
seps of the cycle by giving the reactants and products of each reaction:

@ The step fixing CO..

(b) The two steps requiring ATP.

(© The step requiring NADPH.

(d) A step catdyzed by the enzyme transketolase.

4, The urea cycle converts amino acid nitrogen into ureain the liver. Show the pathway by which
nitrogen from two glutamate molecules can be converted into ureg, identifying dl intermediates by
name or structure, and showing the cellular location (mitochondria or cytoplasm) of each sep.

Answer question 5or 6 (9 paints)

5. Identify the enzyme catdlyzing theregulatory step for each of the following pathways, and the
substance(s) that activate or inhibit the enzyme.
(@) cholesterol biosynthesis (b) fatty acid biosynthesis (c) pyrimidine biosynthesis
6. In each of the following tissues, the absence of a particular enzyme normally found in other
tissues has a conseguence on the metabolism in the tissue. For each, identify the missng enzyme
and explain how its lack affectsthe tissue.
(@) muscle (b) liver (c) adiposetissue
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Answer question 7 or 8 (8 points)

7. Identify the component protein domains of faity acid synthase either by name or reaction
catalyzed. Two types of sulfhydryl groups are attached covaently to intermediates of the
pathway. Describe the location and function of each sulfhydryl group.

8. Compare eukaryotic fatty acid oxidation with faity acid synthes's, giving at leest five waysin
which the two pathways differ from each other.

Answer question 9 or 10 (8 points)

9. There are two HMG-CoA synthase enzymes, one in mitochondria and one in the cytoplasm. Give
the reaction catdyzed by this enzyme, including dl reactants and products, and the metabolic role
of each enzyme.

10.  There are two carbamoyl phosphate synthases, one in mitochondria and one in the cytoplasm.
Give the reaction catalyzed by each of them, including dl resctants and products, and the
metabolic role of each enzyme.
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Answer question 11 or 12 (8 points)

11.  Diagram achloroplast including the thylakoid membrane. Indicate on the diagram the location
and orientation of: (&) pigment sysem | (b) pigment system 11 (c) ATPase
(d) cytochrome b/f complex (e) Rubisco
12.  Describe an Okasaki fragment. When and where isit made, what is its structure, and what
happensto it? (Use adiagram to clarify your answer).

Answer 13 or 14 (8 paints)

13.  Explain how the sarting point for transcription of ageneis recognized in (a) prokaryotes and (b)
eukaryotes.

14.  Explan how the starting point for trandation of amessage is recognized in (a) prokaryotes and (b)
eukaryotes.
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Answer 15 or 16 (8 points)

15.  Thereare mechaniams of "proofreading” during protein synthesis even though trandation isnot as
error free asreplication. Describe the proofreading at the two "recognition” steps of trandation:
(8) attachment of the correct amino acid to t-RNA and (b) insertion of the correct amino acyl t-
RNA onto the A ste of the ribosome.

16.  Cyclic AMP hasbeen cdled "an ancient hunger signd”. Explain how this concept gppliesto its
action in both bacteriaand animals.

Answer BOTH questions 17 AND question 18 (6 points each)

17 Cirdle the following mutations which could result from a single base subdtitution. Give a codon
change that could be respongble for the mutation.

Thr ® Glu Gly ® Terminate (stop) Met ® Lys

Ala ® Val His ® Thr Cys ® Ser

18.  Thefollowing sequence from the middle of am-RNA could encode three different polypeptide
sequences. What are they?

5'-GACUACUGCGGCUAAGUCGCAA-3
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19. Identify seven of the following substances, indicating briefly the role each plays in metabolism or
sgnding. (21 points)

carnitine

gangliosde

pyridoxal phosphate

G proten

HDL

phosphopantetheine

inosital triphosphate

cytochromea

sigma factor in prokaryotic transcription



The Genetic Code (MRNA)

First position

Second position

U C A G
UUU Phe UCU Ser UAU Tyr UGU Cys
UUC Phe UCC Ser UAC Tyr UGC Cys
UUA Leu UCA Ser UAA Stop UGA Stop
UUG Leu UCG Ser UAG Stop UGG Trp
CUU Leu CCU Pro CAU His CGU Arg
CUC Leu CCC Pro CAC His CGC Arg
CUA Leu CCA Pro CAA GIn CGA Arg
CUG Leu CCG Pro CAG GIn CGG Arg
AUU lle ACU Thr AAU Asn AGU Ser
AUC lle ACC Thr AAC Asn AGC Ser
AUA lle ACA Thr AAA Lys AGA Arg
AUG Met ACG Thr AAG Lys AGG Arg
GUU vd GCU Ala GAU Asp GGU Gly
GuUC vd GCC Ala GAC Asp GGC Gly
GUA vd GCA Ala GAA Glu GGA Gly
GUG vd GCG Ala GAG Glu GGG Gy

Third position



