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Univerdsity of Guelph
Department of Chemistry and Biochemistry
19-356
Structure and Function In Biochemistry
Midterm Test, March 3, 1998. Time allowed, 90 min.
Answer questions 1-20 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 mak 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 21-24 directly on the question paper.

Quedtions 1-20 have aweight of 1 mark each 20 marks
Questions 21-24 have marks as indicated 20 marks
40 marks
total
Q.21-22 Q.23 Q.24 subtotal
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Answer questions 1-20 on the computer scoring shest. Vaue 1 mark each

1. Thalassemia with two b-globin genes defective isnot always lethal because:

A) a hemoglobin functions adequately on its own.

B) The other b globin genes make adequate supplies of hemoglobin.

C) Feta g-globins may continue to be expressed in adult life.

D) The body makes do with myogobin provided no strenuous activity is undertaken.

E) This condition is never observed. 1)ABCDE

2. 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 hemoglobin.

E) Reaulting fromthe hemoglobin S mutation. 22 ABCDE
3. ATP actson aspartate transcar bamoylase:

A) By providing energy for the reaction. B) By phosphorylating the substrate.

C) Asahomotropic effector D) Asafeedback inhibitor.

E) By binding and qabilizing the R state of the enzyme. 3)ABCDE

4, Vitamin K isrequired for normal blood clotting because:
A) Vitamin K binds to thrombin making it more active.
B) Vitamins make you more hedthy.
C) Vitamin K isrequired for formation of g-carboxyglutamate in the active ste of thrombin.
D) Vitamin K isrequired for formation of g-carboxyglutamate in prothrombin.

E) Vitamin K binds Ca?* to neutrdize the negative charge or fibrinogen. 4H)ABCDE
5. Which of the following doesnot increase activity in the cyclic AM P-protein kinase cascade?

A) Adenylate cyclase B) Protein kinase A

C) Glycogen Synthase D) Phosphorylase kinase

E) Phosphorylase 55ABCDE
6. Caffeine actsas a stimulant by:

A) Increasing synthesis of cyclic AMP B) Simulating G-protein to bind GTP

C) Preventing breskdown of cyclic AMP D) Binding to protein kinase A.

E) Binding to ahormone receptor on the cell surface. 6) ABCDE

7. Theinitial activation of trypsinogenrequires.
A) Enteropeptidase B) Pepsinogen
C) Chymotrypsinogen D) Chymotrypsin
E) Pancreatic trypsn inhibitor. NABCDE
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11.

12.

13.

Which statement about 2,3- bisphosphoglycer ate (BPG) isuntrue?

A) Peoplewho live at high dtitude have higher BPG levelsto enhance O, release in tissues.

B) BPG hindsto apostively charged region between the b -globin subunits.

C) BPG binds more weakly to fetal hemoglobin, so O, binding is stronger.

D) BPG binding favoursthe R state of hemoglobin.

E) BPG isderived from intermediates of the glycolyss pathway. 8)ABCDE

In the Monod-Wyman-Changeux model of allosteric cooper ative binding, e.g. of O, by
hemoglobin, which one of the following is assumed?

A) That dl subunits change from T to R together.

B) Each subunit changesfrom T to R asit binds O..

C) All subunits bind O, Imultaneoudly.

D) high affinity Stes are occupied fird.

E) O, can'tbinduntil hemoglobinisin the R Sate. 9ABCDE

Which statement about Higtidine F8 in theglobin sequence isincorrect:
A) changes position inthe R sateto T state transition

B) isthe5th ligad for Fe?*. C) forcesthe 6th ligad into a*“bent” configuration.
D) pulls Fe** out of the heme plane. E) isfoundin myoglobin and dl hemoglobins.
100 ABCDE

Plots of O, binding by myoglobin (M b) are made in terms of fractiona occupancy g.
Which formula correctly representsY?

[MbO,] [Mb] [MbO2]
A) 4= TMbJ+[MbO,] B) 4= TMbO,] C) 4= "vp]
[Mb]+[MbO,] [MbO,]
D) q:W E)qzm 11)ABCDE

Which of the following correctly completes the satement

Binding of aspartate by ATCaseisa sgmoidal function of [aspartate] because

A) Aspartate molecules bind to dl catdytic subunits smultaneoudy.

B) Aseach aspartate binds, it changes the c-subunit it’s bound to into the R-state.

C) Agpartate is apogtive heterotropic effector for ATCase.

D) Each aspartate bound increases the probability that the whole cqrs will convert to the R Sate.
E) Binding negatively charged aspartate favours the T-dtate.

12)ABCDE

Which of thefollowing isnot a serine protease?
A) Factor Xlla B) Fbrin C) Plaamin
D) Thrombin E) Tissue Plasminogen Activator 1I3ABCDE
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A blood clotting factor which isactivated by both intrinsc and extrinsic pathwaysis:

A) Factor VIII B) Factor IX C) Factor VII
D) Factor XI E) Factor X.
14 ABCDE

Cleavage of the bond between Arg 15 and |le 16 activates chymotrypsinogen because:

A) thisreleases a peptide that blocked the active site.

B) overdl, the protein becomes less negative.

C) substrate can now bindto lle 16.

D) New N-termind lle 16 is positive and can attract Asp 194 into the correct position for active
enzyme.

E) lle 16 attracts Asp 102, setting up the catalytic triad. 15 ABCDE

Classical hemophilia can betreated by replacement of missing
A) Vitamin K B) Factor VI C) Factor XIII
D) Factor X E) Factor VII. 16)ABCDE

Carbon dioxide helps O, release from hemoglobin by:

A) Binding to heme Fe and displacing O.. B) Binding to Hididine E7 and digplacing O,
C) Binding to the N-termina amino groups and changing their charge from pogtive to negtive.
D) Reducing the partid pressure of O.. E) increasing the pH in periphera tissues.
17 ABCDE

The cgre Organization of AT Case is dissociated into smaller subunits by covaent binding of

p-hydroxymercuribenzoate. Which of the following isnot true:

A) the c; component is catayticdly active. B) ther, component can bind ATP or CTP.

C) the ¢c; component is under dlogteric control. D) ther, component does not bind substrate.

E) ther, and c; components can recombineinto fully functiond alogtericaly regulated AT Case.
18)ABCDE

The sedimentation rate of AT Caseiseasily measured in the ultracentrifuge.

When ATP isadded to a sample, which of thefollowing istrue?

A) Sedimentation rate increases because ATP favours the more open R state.

B) Sedimentation rate decreases because ATP favours the more open R date.

C) Sedimentation rate increases because ATP favours the more compact R state.

D) Sedimentation rate increases because of added massof ATP.

E) Sedimentation rate decreases because the ATCase breaks up into ¢; and r, components.
199ABCDE

Which of the following amino acidsis the most hydrophobic?
A) A B) Ser C) His D) vd E) Lys 200ABCDE
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21. Factor Xlllaplaysaunique rolein the blood clotting sysem

i) Which serine protease activates factor Xl1I to giveto Xll1a?

1 mark

i) Oncefactor Xlllaisactive, what reaction doesiit catalyze, and whet effect doesthis have
on the blood clot? 3 marks

22. Prothrombin and the zymogen forms of severd serine protease blood clotting factors,
eg. factor X, have an unusudly large propeptide which isimportant in the activation process.

What modified amino acid is found in this propeptide?

1 mark
How does this modified amino acid participate in the activation mechaniam?
Explain why blood clots in contact with glass, which has a negatively charged surface.
What naturd negatively charged surface triggers blood clotting in the body?

4 marks



Name

23.

Student number

The diagram on the right shows a plot
of fr, thefraction of ATCase molecules 10
inthe R dlogeric state, as afunction of
[succinate].

Also plotted is'Y, the fraction of substrate
Stes occupied by succinate.

0.5

What ingrumental method was used

) fo 10-4 10-3  10-2
0 measure 1R”

[succinate]

1 mark
What property of ATCase changes on adopting R gtate to alow this measurement?

1 mark
Why was the experiment done with succinate instead of aspartate, the natural substrate?

COy COy
CH, CH,
CH, NH,CH
1 mark CO, COy
succinate aspartate

What is the significance of the fact that the curve for fr liesto theleft of the curve for occupancy, Y ?

What conclusion might be drawn if the two curves were superimposed?
3 marks.

Aspartate is one subgtrate for aspartate transcarbamoylase (ATCase); name the other:

1 mark
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The arrangement of subunitsin hemoglobin is best described in terms of two globin pairs,
a;b;, and a,b, (subscriptsidentify different subunits rather than showing stoichiometry).

What structural changes are noted in the change from T to R state of hemoglobin®?

How isthe orientation of a;b, to a,b, changed?

1 mark
Which combination is least affected by change from T to R?

a 1b1 a 1b2 aiao b1b2 (circle one)

Which combination adters its hydrogen bonding pattern on change T to R?

a 1b1 a 1b2 aiao b1b2 (circle one)

Which combination moves further gpart on change T to R?

a 1b1 a 1b2 aiao b1b2 (circle one)

Which combination moves closert together on change T to R?

a 1b1 a 1b2 aiao b1b2 (circle one)

Which combination contains the 2,3-bisphosphoglycerate binding site?

a 1b1 a 1b2 aia- b1b2 (circle one)

Which combination contains salt bridges that help restore the molecule to the T state?

a 1b1 a 1b2 aiao blbz (circle one)
3 marks



