Chem153A Final Exam ver. 2

VIBHA GURUNATHAN

TOTAL POINTS

200/ 200

QUESTION 1 the already high levels of pyruvate in an individual
with thiamine deficiency.

114/14

- 2 pts Correct, but did not include what role the

v - 0 pts Correct
o o ) thiamine deficiency plays as part of the explanation.
- 2 pts Does not list isocitrate or it is in the incorrect o )
q In the absence of thiamine, the conversion of
order
) o pyruvate to acetyl-CoA is inhibited and pyruvate
- 2 pts Does not list alpha-ketoglutarate or it is in )
) cannot enter the Kreb's cycle. Glycolysis can be used
the incorrect order )
) ) o anaerobically.
- 2 pts Does not list succinyl CoA or it is in the ) ) )
) - 4 pts Correct explanation, but did not say if
incorrect order )
) pyruvate levels would increase
- 2 pts Does not list NADH as the only coenzyme for )
- 8 pts incorrectly stated pyruvate would decrease.

the circle between isocitrate and alpha-ketoglutarate o )
Pyruvate levels will increase but did acknowledge the

- 2 pts Does not list NADH as the only coenzyme for
role of thiamine. Appeared to not understand the role

the circle between alpha-ketoglutarate and succinyl
CoA

- 2 pts Does not list oxidative decarboxylation for

of PDH, TCA cycle, or lactate fermentation
- 9.5 pts Pyruvate levels would increase, (may not /

did not discuss role of thiamine). Pathway incorrectly
triangle 2
described
- 2 pts Does not list oxidative decarboxylation for o
- 5 pts Gave conflicting answers but one was

triangle 3 t
correc
QUESTION 2 - 10 pts No answer
210710 QUESTION 4
v - 0 pts Correct 4 1010

- 3 pts Did not reference malate aspartate shuttle
v + 5 pts Correct structure

v + 2.5 pts Moiety: Acetyl
v + 2.5 pts E2 of PDH Complex

+ 0 pts Incorrect

- 2 pts Did not reference (or incorrectly referenced)
calculation for malate aspartate shuttle (2.5 ATP per
NADH)

- 3 pts Did not reference glycerol 3-phosphate

+ 0 pts Answer goes beyond reasonable two
shuttle

] ) sentence limit
- 2 pts Did not reference (or incorrectly referenced)

calculation for glycerol 3-phosphte shuttle (1.5 ATP QUESTION 5
per NADH) 5 3/3
v -
QUESTION 3 0 pts Correct
- 3 pts Correct Answer: B. anabolic
3 10/10

v - 0 pts Correct: A meal rich in glucose will increase  esTION 6



6 10/10
v + 5 pts Deprotonated Form
v +1.25 pts Dissipate Proton Gradient
v +1.25 pts Electrons can continue to flow
v + 2.5 pts ATP synthase inhibited by oligomycin
+ 0 pts Incorrect
+ 0 pts Rest of answer goes beyond reasonable 2

sentence limit

QUESTION 7

7 10/10
v - 0 pts Correct
- 10 pts Does not indicate that proton flow would
not likely be affected if Asp residues were replaced

with glutamate.

QUESTION 8

8 20/20

v - 0 pts Correct

- 5 pts Did not set equation for standard change in
reduction potential

- 5 pts Incorrectly calculated value for standard
change in reduction potential

- 5 pts Did not use 2 electrons for calculation of
standard change in free energy

- 5 pts Incorrectly calculated value for standard

change in free energy

QUESTION 9

9 10/10

v - 0 pts Correct

- 5 pts Did not mention Ubiquinone/ol

- 5 pts Did not mention isoprene chain (polyprenyl),
or any sort of hydrophobic, nonpolar long alkyl chain

- 2 pts Mentioned a plausible explanation for the
moiety, but was not specific enough or named the
wrong group

+ 1 pts Hydrophobicity

- 6 pts Mentioned the right structures, however
switched them up (should be

Ubiquinone=intermediary, isoprene=moiety)

QUESTION 10

10 10/10
v +10 pts Correct
+ 3.3 pts inhibits flow of electrons in ETC
+ 3.3 pts prevents protons from being pumped to
the intermembrane space
+ 3.3 pts ADP is NOT phosphorylated

+ 0 pts No answer or no partial

QUESTION 11

11 10/10
v + 5 pts Epinephrine causes an increase in
glycolysis in muscle cells because glycolysis yields
ATP, which is necessary for muscle contraction.
v + 5 pts however, in liver cells, glycolysis is
decreases so that the liver can maintain glucose
homeostasis._

+ 0 pts incorret

QUESTION 12

12 6/6
v - 0 pts Correct

- 6 pts incorrect

QUESTION 13
13 10/10
v - 0 pts Correct
- 5 pts Did not state that glycogen synthase is

stimulated when energy levels are high
OR

Did not state that glycogen phosphorylase is
stimulated when energy levels are low

- 10 pts Did not state that glycogen synthase is
stimulated when energy levels are high, glycogen
phosphorylase is stimulated when energy levels are

low

QUESTION 14

14 10/10
v - 0 pts Correct



- 5 pts Did not list that the debranching enzyme has

transferase activity

OR

Did not list that the debranching enzyme has
glucosidase activity
- 10 pts Did not list that the debranching enzyme

has both transferase and glucosidase activity

QUESTION 15

15 10/10
v - 0 pts Correct (Acid)
- 10 pts Incorrect
- 5 pts This is solely Acid catalysis, we can't say
acid/base because there is a separate Base catalysis
+ 2 pts Recognized acid R group
- 5 pts Named the wrong catalysis, but recognized

Asp donating a proton

QUESTION 16

16 10/10
v - 0 pts Correct
- 10 pts Asp52 is performing covalent catalysis. It
forms a covalent bond with the substrate during its
catalytic functions
- 10 pts Asp52 is performing covalent catalysis..
Glu35 is performing acid catalysis

- 10 pts No answer

QUESTION 17

17 10/10

v - 0 pts Correct

- 3 pts Bottom line is hemoglobin at pH 6.8

- 6 pts Blue line (middle) is hemoglobin at
physiological pH, Red line (bottom) is hemoglobin at
pH 6.8

- 10 pts Top=myoglobin, middle=hemoglobin at
phys. pH, bottom=hemoglobin at pH 6.8

- 6 pts Top=myoglobin. Bottom= Hemoglobin at pH
6.8
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QUESTION 18

18 12/12
v +12 pts Correct
+ 3 pts competitive inhibitor
+ 3 pts greater affinity for enzyme
+ 3 pts Km app increase
+ 3 pts Vmax app same

+ 0 pts No answer or no partial

QUESTION 19

19 5/5
v - 0 pts Correct

- 5 pts incorrect

QUESTION 20

20 10/10
v + 5 pts Myoglobin is composed of only one
polypeptide chain with one heme group, which binds
only one molecule of oxygen
v + 5 pts therefore cannot participate in cooperative
binding that is observed in hemoglobin.

+ 0 pts incorrect



Chem153A
Biochemistry: Introduction to Structure, Enzymes and Metabolism
Final Exam

Instructions: Limit your answers to 2 brief sentences. Graders are not
required to grade more than 2 sentences per question. This exam is open
notes/ book. Follow the honor code specified in the syllabus.

1. Based upon the citric acid cycle diagram below, fill in the boxes with
the correctrintermediate(s) and the circles with the correct —
coenzyme(s). For triangles 2 and 3, write.the.name.of the type.of «~
reaction that is being catalyzed by the enzyme on the lines below the
citric acid cycle diagram. See the example below for triangle 1. (14

points)
Acetyl-CoA
Citrate
Oxaloacetate . )
20 v ot&
NADH g g
itric 2
Cco
acid .
Malate cycle F

DL — w LW‘\’OUI‘O\-M

\ o,
Fumarate @
FADH2'§ Buccinus Cok
Succinate Q
GTP

(ATP)




114/14
v - 0 pts Correct
- 2 pts Does not list isocitrate or it is in the incorrect order
- 2 pts Does not list alpha-ketoglutarate or it is in the incorrect order
- 2 pts Does not list succinyl CoA or it is in the incorrect order
- 2 pts Does not list NADH as the only coenzyme for the circle between isocitrate and alpha-ketoglutarate
- 2 pts Does not list NADH as the only coenzyme for the circle between alpha-ketoglutarate and succinyl CoA
- 2 pts Does not list oxidative decarboxylation for triangle 2

- 2 pts Does not list oxidative decarboxylation for triangle 3
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A Isomerization
A @Z]\&Oi!‘\& Q%g CQCbOKW

A oxi dl gpwe Q_LCM%QNW

2. NADH from glycolysis can yield 3 or 5 molecules of ATP. Briefl,/
explain why this is the case. (10 points)

5

Thess W& > daa v due b e, Fwwdtla  wosdd )
ANt PR o A b comdex T,
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ard. F Zg.wwo)«-o 2.5 AP o & ()aJJ'/N'AD&N‘&uL/ w S ATPare Qe
\ ceroQ -
M\AA.SJL o o \‘\OUW/H"L
%am e = NAOH nmeice> Wg\@kﬂ) (\9?3&
phorplate et an ol ke uxd  ond s
Ju«d—b% Vo comglix \\, \”'25’“"‘"”\“ owmglarn \ , B S e reres
NQQQ.QVZ N AD

NTP g DADK weReaSy, »o 3ATP vl for 1 gleo®

(.S

3. How does eating a meal rich in glucose affect pyruvate levels in an
individual with thiamine deficiency, who has relatively high levels of

pyruvate? (10 points) (
R R Qe woouly vreres
O Thas oralls W.. WPTWSSIE ST T e

. - eda okow ~
o i ke e S
WL@MM Q;f‘@&-)& W g hor  ndowmuns-

omgtar nads ko



2 10/10
v - 0 pts Correct
- 3 pts Did not reference malate aspartate shuttle
- 2 pts Did not reference (or incorrectly referenced) calculation for malate aspartate shuttle (2.5 ATP per NADH)
- 3 pts Did not reference glycerol 3-phosphate shuttle
- 2 pts Did not reference (or incorrectly referenced) calculation for glycerol 3-phosphte shuttle (1.5 ATP per
NADH)
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A Isomerization
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2. NADH from glycolysis can yield 3 or 5 molecules of ATP. Briefl,/
explain why this is the case. (10 points)

5

Thess W& > daa v due b e, Fwwdtla  wosdd )
ANt PR o A b comdex T,
e woQare - @2por et ppne> ag,qu,am =
ard. F Zg.wwo)«-o 2.5 AP o & ()aJJ'/N'AD&N‘&uL/ w S ATPare Qe
\ ceroQ -
M\AA.SJL o o \‘\OUW/H"L
%am e = NAOH nmeice> Wg\@kﬂ) (\9?3&
phorplate et an ol ke uxd  ond s
Ju«d—b% Vo comglix \\, \”'25’“"‘"”\“ owmglarn \ , B S e reres
NQQQ.QVZ N AD

NTP g DADK weReaSy, »o 3ATP vl for 1 gleo®

(.S

3. How does eating a meal rich in glucose affect pyruvate levels in an
individual with thiamine deficiency, who has relatively high levels of

pyruvate? (10 points) (
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3 10/10
v - 0 pts Correct: A meal rich in glucose will increase the already high levels of pyruvate in an individual with
thiamine deficiency.

- 2 pts Correct, but did not include what role the thiamine deficiency plays as part of the explanation. In the
absence of thiamine, the conversion of pyruvate to acetyl-CoA is inhibited and pyruvate cannot enter the Kreb's
cycle. Glycolysis can be used anaerobically.

- 4 pts Correct explanation, but did not say if pyruvate levels would increase

- 8 pts incorrectly stated pyruvate would decrease. Pyruvate levels will increase but did acknowledge the role
of thiamine. Appeared to not understand the role of PDH, TCA cycle, or lactate fermentation

- 9.5 pts Pyruvate levels would increase, (may not / did not discuss role of thiamine). Pathway incorrectly
described

- 5 pts Gave conflicting answers but one was correct

- 10 pts No answer
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4."ldentify and eircle.the molecule that serves as the biolcgjcal tether in
substrate channeling. Provide the name-of the-moiety-that gets
transferred between different sites of the enzyme complex as well as
the enzyme to which the tether belongs. (10 points)
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4 10/10
v + 5 pts Correct structure
v + 2.5 pts Moiety: Acetyl
v + 2.5 pts E2 of PDH Complex

+ 0 pts Incorrect
+ 0 pts Answer goes beyond reasonable two sentence limit
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5. Fill in the blank: When oxaloacetate from the citric acid cycle is used
as a precursor for the synthesis of aspartate, this process describes
a(n) pathway. (3 points)

a. Catabolic
(b >MAnabolic
c. Anaplerotic
d. All of the above

6. Below is the structure of FCCP, which is an uncoupler. Briefly
describe how FCCP functions in the mitochondria after the isolated
mitochondria has been treated first with succinate, ADP, and P;, and
then with oligomycin. Circle the structure (on the left or the right of the
equilibrium arrows) that exists within the matrix of the mitochondria.
(10 points)

e TC€ w UL coroJfa_ e~ X-ﬂuJ lowt Pl nee ‘ “

A’Y() Ve oxdare WW OV\(?Q SLU‘@NQQ\ U_h
b FCCR dmedm dowwn Hw gt W oy &°

7 [ [ oirond ~o RTE WB'



53/3
v - 0 pts Correct

- 3 pts Correct Answer: B. anabolic
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5. Fill in the blank: When oxaloacetate from the citric acid cycle is used
as a precursor for the synthesis of aspartate, this process describes
a(n) pathway. (3 points)

a. Catabolic
(b >MAnabolic
c. Anaplerotic
d. All of the above

6. Below is the structure of FCCP, which is an uncoupler. Briefly
describe how FCCP functions in the mitochondria after the isolated
mitochondria has been treated first with succinate, ADP, and P;, and
then with oligomycin. Circle the structure (on the left or the right of the
equilibrium arrows) that exists within the matrix of the mitochondria.
(10 points)

e TC€ w UL coroJfa_ e~ X-ﬂuJ lowt Pl nee ‘ “
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6 10/10
v + 5 pts Deprotonated Form
v +1.25 pts Dissipate Proton Gradient
v +1.25 pts Electrons can continue to flow
v + 2.5 pts ATP synthase inhibited by oligomycin

+ 0 pts Incorrect
+ 0 pts Rest of answer goes beyond reasonable 2 sentence limit
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7. If the aspartate residues of the ¢ units on the FoF1 ATP synthase
were mutated to glutamate residues, how would this affect proton
transport through the FoF1 ATP synthase? (10 points)

O Nk shedd wer offeds froken i Sl
Tt — Wy becaunre EW
:/;\wav\&w"‘ arinp  aonds CM%%MNC“D)

cun oA portoqers o lydoggn ondigy

oledhodrahc InberRAIVD a AX R e

9
ol Che e

WLH\ %,("Q H — Qo Plaa subounds o
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8. Calculate G° for the passage of electrons from NADH to oxygen,
using Table 19-2 below. (20 points)

J.UINBLEYR Standard Reduction Potentials of Respiratory Chain and Related Electron Carriers

Redox reaction (half-reaction) E°(V)
2H* + 26 — Hp ] ‘ —0.414

NAD* + H* + 22~ - S —0.320
NADP* + H* + 2e~ > NADPI —0.324
NADH dehydrogenase (FMN) + 2H" + 2¢- —— NADH dehydrogenase (FMNH,) —0.30
Ubiquinone + 2H" + 2e~ > ubiquinol 0.045
Cytochrome b (Fe®*) + e — cytochrome b (Fe®*) ~ 0.077
Cytochrome ¢, (Fe®*) + e~ > cytochrome ¢, (Fe?*) _— 0.22
Cytochrome ¢ (Fe**) + e~ — cytochrome ¢ (Fe®*) _ 0.254
Cytochrome a (Fe?*) + e~ > cytochrome a (Fe?*) — 0.29
Cytochrome a5 (Fe**) + e — cytochrome a3 (Fe*t) — 0.35
30, + 2H' + 227 —> H,0 0.8166

O~ Cleffror — A p~ov~
AG®" = —=nFAE]

Y B AF, = © 8166 - C’O‘%%B
AE)O: \\EGCD

AC\O):—Q ’).) (‘iGSOO U_/U“@(\.\géb \JB

W 20143638 I /mol




7 10/10
v - 0 pts Correct
- 10 pts Does not indicate that proton flow would not likely be affected if Asp residues were replaced with

glutamate.
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7. If the aspartate residues of the ¢ units on the FoF1 ATP synthase
were mutated to glutamate residues, how would this affect proton
transport through the FoF1 ATP synthase? (10 points)
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8. Calculate G° for the passage of electrons from NADH to oxygen,
using Table 19-2 below. (20 points)

J.UINBLEYR Standard Reduction Potentials of Respiratory Chain and Related Electron Carriers

Redox reaction (half-reaction) E°(V)
2H* + 26 — Hp ] ‘ —0.414

NAD* + H* + 22~ - S —0.320
NADP* + H* + 2e~ > NADPI —0.324
NADH dehydrogenase (FMN) + 2H" + 2¢- —— NADH dehydrogenase (FMNH,) —0.30
Ubiquinone + 2H" + 2e~ > ubiquinol 0.045
Cytochrome b (Fe®*) + e — cytochrome b (Fe®*) ~ 0.077
Cytochrome ¢, (Fe®*) + e~ > cytochrome ¢, (Fe?*) _— 0.22
Cytochrome ¢ (Fe**) + e~ — cytochrome ¢ (Fe®*) _ 0.254
Cytochrome a (Fe?*) + e~ > cytochrome a (Fe?*) — 0.29
Cytochrome a5 (Fe**) + e — cytochrome a3 (Fe*t) — 0.35
30, + 2H' + 227 —> H,0 0.8166
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8 20/20
v - 0 pts Correct
- 5 pts Did not set equation for standard change in reduction potential
- 5 pts Incorrectly calculated value for standard change in reduction potential
- 5 pts Did not use 2 electrons for calculation of standard change in free energy

- 5 pts Incorrectly calculated value for standard change in free energy
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9. Which molecule serves as an intermediary linker between the
flavoproteins and cytochromes in the electron transport chain? Name
the moiety of this intermediary molecule that allows it to be mobile
within the inner membrane. (10 points)

Uh%«iw&@ Senrves  axn P W“‘& Lurker  oRbween

be Qonsgeiein and opfs dopanen b1s o egrand

s b
Dt & o 3 e sk W oo
o b Mokl wfin Hha Guase S

10. How does CO, an inhibitor of complex IV of the electron
transport chain, affect the pumping of protons into the intermembrane
space, hence the proton gradient, and oxidative phosphorylation? (10

pOintS) ; e Kb o“-'\%‘w/

Complose Tt < = 8 T T

et pump> W e b o Ha

ardy vedmar G bo dlrise  RTP poduct™

. i Y )

provon. o ToT e R onde L

29 vof

Tty com g EUW:;M punped, w0 wo prkon gt

o0 e~ (A o

o flun o ATP B producd /es o Qakve (WP

11. Why does epinephrine cause an increase in glycolysis in
muscle cells, however a decrease in glycolysis in liver cells? (10
points)



9 10/10
v - 0 pts Correct
- 5 pts Did not mention Ubiquinone/ol
- 5 pts Did not mention isoprene chain (polyprenyl), or any sort of hydrophobic, nonpolar long alkyl chain
- 2 pts Mentioned a plausible explanation for the moiety, but was not specific enough or named the wrong
group
+ 1 pts Hydrophobicity
- 6 pts Mentioned the right structures, however switched them up (should be Ubiquinone=intermediary,

isoprene=moiety)
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9. Which molecule serves as an intermediary linker between the
flavoproteins and cytochromes in the electron transport chain? Name
the moiety of this intermediary molecule that allows it to be mobile
within the inner membrane. (10 points)
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10. How does CO, an inhibitor of complex IV of the electron
transport chain, affect the pumping of protons into the intermembrane
space, hence the proton gradient, and oxidative phosphorylation? (10

pOintS) ; e Kb o“-'\%‘w/

Complose Tt < = 8 T T

et pump> W e b o Ha

ardy vedmar G bo dlrise  RTP poduct™

. i Y )
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11. Why does epinephrine cause an increase in glycolysis in
muscle cells, however a decrease in glycolysis in liver cells? (10
points)



10 10/10
v + 10 pts Correct
+ 3.3 pts inhibits flow of electrons in ETC
+ 3.3 pts prevents protons from being pumped to the intermembrane space
+ 3.3 pts ADP is NOT phosphorylated

+ 0 pts No answer or no partial
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9. Which molecule serves as an intermediary linker between the
flavoproteins and cytochromes in the electron transport chain? Name
the moiety of this intermediary molecule that allows it to be mobile
within the inner membrane. (10 points)
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10. How does CO, an inhibitor of complex IV of the electron
transport chain, affect the pumping of protons into the intermembrane
space, hence the proton gradient, and oxidative phosphorylation? (10

pOintS) ; e Kb o“-'\%‘w/
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11. Why does epinephrine cause an increase in glycolysis in
muscle cells, however a decrease in glycolysis in liver cells? (10
points)



11 10/10
v + 5 pts Epinephrine causes an increase in glycolysis in muscle cells because glycolysis yields ATP, which is
necessary for muscle contraction.
v + 5 pts however, in liver cells, glycolysis is decreases so that the liver can maintain glucose homeostasis._

+ 0 pts incorret
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12. Which hormone is most dominant after one eats a
carbohydrate/ glucose rich meal? (6 points)
a. Epinephrine
b. Glucagon
Insulin
. None of the above

13. Fill in the blanks with one word each: While glycogen
phosphorylase is stimulated when energy levels are (o s

glycogen synthase is stimulated when energy levels are
IM\QQ\M . (10 points)

14, Fill in the blanks with one word each: In order to degrade
glycogen, the debranching enzyme has both

P, Re s/ one_ and g ur o Qont
activities. (10 points) Q



12 6/6
v - 0 pts Correct

- 6 pts incorrect
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12. Which hormone is most dominant after one eats a
carbohydrate/ glucose rich meal? (6 points)
a. Epinephrine
b. Glucagon
Insulin
. None of the above

13. Fill in the blanks with one word each: While glycogen
phosphorylase is stimulated when energy levels are (o s

glycogen synthase is stimulated when energy levels are
IM\QQ\M . (10 points)

14, Fill in the blanks with one word each: In order to degrade
glycogen, the debranching enzyme has both

P, Re s/ one_ and g ur o Qont
activities. (10 points) Q



13 10/10
v - 0 pts Correct

- 5 pts Did not state that glycogen synthase is stimulated when energy levels are high
OR
Did not state that glycogen phosphorylase is stimulated when energy levels are low

- 10 pts Did not state that glycogen synthase is stimulated when energy levels are high, glycogen

phosphorylase is stimulated when energy levels are low
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12. Which hormone is most dominant after one eats a
carbohydrate/ glucose rich meal? (6 points)
a. Epinephrine
b. Glucagon
Insulin
. None of the above

13. Fill in the blanks with one word each: While glycogen
phosphorylase is stimulated when energy levels are (o s

glycogen synthase is stimulated when energy levels are
IM\QQ\M . (10 points)

14, Fill in the blanks with one word each: In order to degrade
glycogen, the debranching enzyme has both

P, Re s/ one_ and g ur o Qont
activities. (10 points) Q



14 10/10
v - 0 pts Correct

- 5 pts Did not list that the debranching enzyme has transferase activity

OR

Did not list that the debranching enzyme has glucosidase activity

- 10 pts Did not list that the debranching enzyme has both transferase and glucosidase activity
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15. What type of catalysis is depicted by Asp?® circled in the
diagram below? (10 points)

O ~
— O - Peptides C
HN |
SR
l
0]
2N
C—




15 10/10
v - 0 pts Correct (Acid)
- 10 pts Incorrect
- 5 pts This is solely Acid catalysis, we can't say acid/base because there is a separate Base catalysis
+ 2 pts Recognized acid R group

- 5 pts Named the wrong catalysis, but recognized Asp donating a proton
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16. What type of catalysis is depicted by Asp®? circled in the
diagram below? (10 points)

T—
Glu®
0’70
¢ cH,0H
0) /"y
H
Mur‘.?.Ac\ 7 H gieNAc

L_°\\ OH
\_ CovoQund-
N

0O
H
OH H
H NAc

First product




16 10/10
v - 0 pts Correct
- 10 pts Asp52 is performing covalent catalysis. It forms a covalent bond with the substrate during its catalytic
functions
- 10 pts Asp52 is performing covalent catalysis.. Glu35 is performing acid catalysis

- 10 pts No answer
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v

17. Below is the fractional saturation curve for myoglobin L
hemoglobin at physiological pH and hemoglobin at pH 6.8. Label
V . - - -
each curve with the correct hemeprotein in the box. (10 points)




17 10/10
v - 0 pts Correct
- 3 pts Bottom line is hemoglobin at pH 6.8
- 6 pts Blue line (middle) is hemoglobin at physiological pH, Red line (bottom) is hemoglobin at pH 6.8
- 10 pts Top=myoglobin, middle=hemoglobin at phys. pH, bottom= hemoglobin at pH 6.8
- 6 pts Top=myoglobin. Bottom= Hemoglobin at pH 6.8
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18.

Based upon the graph below, what type of inhibitor is being
depicted and does the inhibitor have a greater affinity for the enzyme
or enzyme-substrate complex? What happens to Km apparent and
Vmax apparent in the presence of the inhibitor? (12 points)

+2[1]

No
inhibitor
(-I)




18 12/12
v +12 pts Correct
+ 3 pts competitive inhibitor
+ 3 pts greater affinity for enzyme
+ 3 pts Km app increase
+ 3 pts Vmax app same

+ 0 pts No answer or no partial
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19. Circle the following statement that is incorrect (5 points)
a. Fetal hemoglobin has a higher affinity for oxygen than maternal
hemoglobin because of decreased affinity for 2,3-BPG.
Fetal hemoglobin has a lower affinity for oxygen than maternal
hemoglobin because of decreased affinity for 2,3-BPG.
c. The globin chain for fetal hemoglobin is azy-
d. All of the above

bebe T o)

20. How does the structure of myoglobin prevent it from functioning
in the cooperative binding that is observed in the hemeprotein

hemoglobin? (10 points)



19 5/5
v - 0 pts Correct

- 5 pts incorrect
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19. Circle the following statement that is incorrect (5 points)
a. Fetal hemoglobin has a higher affinity for oxygen than maternal
hemoglobin because of decreased affinity for 2,3-BPG.
Fetal hemoglobin has a lower affinity for oxygen than maternal
hemoglobin because of decreased affinity for 2,3-BPG.
c. The globin chain for fetal hemoglobin is azy-
d. All of the above

bebe T o)

20. How does the structure of myoglobin prevent it from functioning
in the cooperative binding that is observed in the hemeprotein

hemoglobin? (10 points)



20 10/10
v + 5 pts Myoglobin is composed of only one polypeptide chain with one heme group, which binds only one
molecule of oxygen
v + 5 pts therefore cannot participate in cooperative binding that is observed in hemoglobin.

+ 0 pts incorrect
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