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University of Guelph
Department of Chemistry and Biochemistry
19-356
Structure and Function In Biochemistry

Final Exam, April 21, 1997. Time allowed, 120 min.
Answer questions 1-30 on the computer scoring sheet provided.
Only one option is correct for each of these questions.

Use pencil to fill in the circles representing your chosen answer; and erase cleanly if you make an error.
Do not use ink or white-out on the computer scoring sheet.

You may mark your answer on the question paper for your own records, however in case of a
discrepancy between question paper and the computer scoring sheet, the choice shown on the
computer sheet will be taken asfind.

Answer questions 31-39 directly on the question paper.

Questions 1-30 have aweight of 1 mark each 30 marks
Questions 31-37 have marks as indicated 30 marks
60 marks
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Answer questions 1-30 on the computer scoring sheet. Vaue 1 mark each

1.

Which of thefallowing sugar phosphatesisnot a substrate or product of transketolase?

A) Ribulose-5-P B) Xylulose-5-P C) Ribose-5-P
D) Erythrose-4-P E) Fructose-6-P 1) ABCDE

The carrier of the 3-carbon aldol group in transaldolase is
A) Thiamine pyrophosphate B) A lysnesdde chan of the enzyme
C) Pyridoxd phosphate D) Biatinyllysne
E) A thioester bond
2) ABCDE

NADH for gluconeogenesis can be provided by:

A) Mitochondrid maate dehydrogenase.
B) Cytoplasmic mdate dehydrogenase.
C) Mitochodria pyruvate dehydrogenase.
D) Cytoplasmic glucose-6-phosphate dehydrogenase.
E) Mitochondrid isocitrate dehydrogenase.
3) ABCDE

The potential futile cycle of hexokinase and glucose-6-phosphataseis prevented by:
A) Cyclic AMP activation. B) ATPinhibition.
C) AMP activation. D) Fructose-2,6-bisphosphate
E) Release of glucose product into the endoplasmic reticulum.
4H)ABCDE

How many ATP molecules are made per glucose in the second hdf of the gluconeogenesis
pathway?

A) None B) One C) Two

D) Three E) Sx 55ABCDE

Given the condition [ATP] lowin muscle, which of the following statesis highly unlikely?
A) Phosphorylase b active.

B) Phosphofructokinase 1 active.

C) Pyruvate kinase active.

D) Isocitrate dehydrogenase active.

E) PEP Carboxykinase active. 6) ABCDE

After theliver, which organ isnext most activein gluconeogenesis?

A) Kidney B) Muscle C) Adiposetissue
D) Brain E) Heart NABCDE
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10.

11.

12.

13.

Given the condition of no recent food input, moder ate ener gy demand, e.g. easy waking,
and acyl CoA levels high, which of the following metabolic statesismost likely?

A) Pyruvate carboxylase active.
B) Citrate lyase active.
C) Glucose-6-phosphate dehydrogenase active.
D) Acetyl CoA carboxylase active.
E) Pyruvate dehydrogenase active.
8)ABCDE

Which of the following isnot a part of the fatty acid synthase | complex?

A) Hydroxyacyl dehydrogenase.

B) Enoyl reductase.

C) Dehydratase.

D) Thioesterase.

E) Mdonyl transferase. 9ABCDE
Strictly speaking some of these names should include ACP or CoA, but that might give the game away!

Biotinislinked to itscarrier protein by:

A) Anamidelink to lysne. B) A phosphate diester bond to serine.
C) Anamide bond to glutamate. D) Anamide bond to agparagine
E) Non-covaent bonding. 10)ABCDE

At moderate working rates, the major glucose consumer in the body is:

A) Adiposetissue B) Theliver C) Muscle
D) The heart E) Thebran 11)ABCDE

Hemoglobin S protein can be detected easily by observing:

A) Theincreased 9zeof the S-mutant b-globin on SDS-polyacrylamide gels.

B) Theincreased binding afinity of Hemoglobin-S for O..

C) The decreased binding afinity of hemoglobin-S for O,.

D) Thereduced negative charge and higher isodectric point of hemoglobin-S

E) Increased polarity of the peptide fragment containing the mutation. 12)ABCDE

b°® Thalassemia is not always lethal because:

A) a, hemoglobin functions adequately.
B) Theother b globin gene takes over.
C) g-globins continue to be expressed in adult life.
D) The body makes do with myodobin provided no strenuous activity is undertaken.
E) Itisnever observed.
1I3ABCDE
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14.

15.

16.

17.

18.

19.

20.

The Cori cycle can be described as:

A) Gluconeogenesis in liver coupled to anaerobic glycolyds in muscle

B) Glycolyssin the liver coupled to gluconeogeness in musde.

C) Anaerobic glycolyss in muscle coupled to aerobic glycolyssin liver.

D) Glycalyssin muscle coupled to TCA cydein liver

E) Glycogen synthesisin liver coupled to glycolyss in muscle 14)ABCDE

The negatively charged polysaccharide heparin isan anticoagulant because:

A) Itisaserine protease inhibitor. B) .It isaplasmin activator.
C) Itinhibitsantithrombin 111. D) It promotesthe action of antithrombin I11.
E) It bindsto phospholipid membranes. 15 ABCDE

Which of the following ismost likely to be ableto cross a membrane without help of a
trangporter protein?

A) Ethanal B) acetyl-SCoA C) Glycerddehyde-3-phosphate
D) Glucose E) Na. 16)ABCDE

The Bohr effect isthereduced affinity of hemoglobin for O,

A) Dueto binding of 2,3-bisphosphoglycerate B) Dueto high dtitude.
C) Dueto lower pH D) In fetd hemaoglobin.
E) Reaulting from the hemoglobin S mutation. 177ABCDE

ATP actson aspartate transcarbamoylase:

A) By providing energy for the reaction. B) By phosphorylating the substrate.
C) Asahomotropic effector D) Asafeedback inhibitor.
E) By binding and gahilizing the R state of the enzyme. 18)ABCDE

Thenormal human adult expresses:

A) Four a-globin and two b -globin genes B) Two a-globin and two b -gobin genes.
C) Two a-globin and four b -globin genes. D) Two a-globin and one b-globin gene.
E) Onea-globin and two b-globin genes. 199ABCDE

Glucosetrangport into animal celsistheresult of:

A) An ATP driven glucose transporter. B) Symport with Na'.

C) Antiport in exchange for Na'. D) Symport with K*.

E) Antiport in exchangefor K*. 200ABCDE
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21.  Thebrain consumesglucose primarily for:
A) Fatty acid biosynthess. B) Glycogen synthesis.
C) Pentose phosphate pathway. D) Energy supply to muscles.
E) Energy to maintain ion gradients. 2)ABCDE
22.  Which of the following would be an abnormal ionic condition in the cdl?
(‘High’ implieshigher than outsde, ‘low implieslower than outside.)
A) Low intracdlullar Na. B) Highintracdlular K*
C) Highintracdlular Mg?* D) Highintracdlular Ca?*
E) Highintracdlular phogphates 22)ABCDE
23.  Which of thefollowing effects or statesisnot a consequence of caffeine ingestion:
A) Pasgantly devated cyclic AMP levels. B) Active glycogen phosphorylase.
C) Inactivated Glycogen synthase. D) Activated adenylate cyclase.
E) Elevated blood glucose. 23)ABCDE
24.  TheNernst equation adlows one to calculate membrane potentid: for any monovaent cation,
the predicted equilibrium membrane potentid is 60 mV for a concentration ratio of 1 to 10.
The system illustrated below contains two kinds of ion selective channd, onefor Na* and one
for K*.
K* channel Na" channd
[K*]ow =0.015 M [N&]on= 0.15M
Ve +
\ -
[K*]in=0.15M [N&], =0.015 M
Predict what happensif both ion channels open together under the conditions shown above:
A) Na' crossesinwards, K+ does not cross.
B) K* crosses outwards, Na' does not cross.
C) Both ions cross, K* outwards and Na' inwards.
D) Neither cross because the concentration ratios are in equilibrium with membrane potentidl.
E) Neither ion can cross without ATP hydrolys's. 2)ABCDE
25.  Which of the following is a bilayer-forming amphipathic molecule? (Ris-C,;Has)

A)  CH,-CO-R B) CH,<CO-R C) CH,CO-R
CH -CO-R CH -CO-R CH -CO-R
CH,-CO-R CH,-O PO,> CH,-O4P "O-CH,-CH,NH,*

D) R-CO, E) R-CO-SCoA 25)ABCDE
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26.

27.

28.

29.

30.

Which of the following isnot a protease of some kind?
A) Thrombin B) Fbrin C) Paamin.
D) Pepsin E) Elastase 26)ABCDE

Under normal conditions, the body’s energy needs are met primarily by:

A) Oxidation of fatty acidsin muscles B) Pentose phosphate pathway in the liver.
C) Oxidation of glucosein the brain. D) Gluconeogeness intheliver
E) Anaegrobic glycolyssinthe muscle. 2)ABCDE

After a starch-rich meal we expect to find:

A) Elevated blood glucagon B) Highratesof gluconeogenessin liver.
C) Activeglycogen phosphorylasein liver. D) Hevated cytoplasmic citratein liver.
E) High activity of protein kinase A in liver.
28)ABCDE

Serine proteases of the chymotrypsin family have an active site based on the catalytic triad
consisting of :

A) Seine, Glyane and Aspartate. B) Serine, Glycine and Methionine.
C) Serine, Hididine and Glydine. D) Serine, Hididine and Aspartate
E) Phenyldanine, Tryptophanand Tyrosine. 299ABCDE

Theblood clotting factor that isactivated by both intrinsic and extrinsic pathwaysis:

A) Factor VIII B) Factor IX C) Factor VII
D) Factor XI E) Factor X.
300ABCDE
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31.  Thenet cost of making one glucose from pyruvateis6 ATP or GTP. Identify the reactions that use

ATP or GTP. (Name reactants, enzyme and products of these steps; structures not required).
5 marks

)

i

Which of the above stepsis aglycolysis reaction in reverse? | i
(circle as appropriate)

32.  Statethe purpose(s) of the pentose phosphate pathway in metabolis
in which organ isthis pathway most active?
2 marks
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33. i) How does TCA cycleregulation lead to appearance of citratein the cytoplasm?
State which TCA cycle enzyme is regulated, what the regulating factors are, and briefly explain
why it’scitrate that accumulates in large quantities rather than another TCA cycle intermediate.
2 marks

i) What is citrate converted to when it reaches the cytoplasm? State the immediate product of
thefirst reaction (enzyme, any other reactantsand products by name, structures not required).
State thefinal product of the pathway. 2 marks

iii) Name an enzyme that is regulated by the presence of cytoplasmic citrate; sate whether it is
positive or negative regulation. 1 mark

34. Glycogen is broken down to glucose-1-phosphate by glycogen phosphorylase in one step.
| dentify thereactionsrequired for the synthesis of glycogen starting from
glucose-1-phosphate. (Name enzymes, additional substrates/cofactorsand products,
as appropriate; structures not required.) 3 marks
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35. Nerve action depends on ion selectivity and voltage sensitivity of ion channelsin the membrane.
How ision selectivity deter mined?
State the basis for excluding ionsthat aretoo large, and for excluding ions that are too small.

2 marks
The key events of the action potential areillustrated at right.
What arethetimeunits?  milliseconds
(circleone) seconds
minutes 1 mark
What are the typica voltages at the resting potential
and at the peak (just after (C) in thefigure), 1 mark

A) How doesthe process get started?

B) What happensat (B)?

C) What happensat (C)?

3 marks
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36. Pyruvate Carboxylase is a three-component enzyme. There are two cataytic components.
Reaction at first catalytic component:
(Show gructures of the principal reactant and product; name the prosthetic group.)

2 marks
Reaction at second catalytic component:
(Name the reactants and product.) 2 marks
What is the function of the third component:
Structure of the prosthetic group isabonus mark: Imak+1

37.  Your choice: show the structures (reactants and products) of
ether the oxidative stages of the pentose phosphate pathway
or of the transaldolase r eaction (including enzyme bound intermediate). 3 marks



