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Biochemistry 460, Exam #4 Form A NAME

May 2, 2007

1. (14 pts) After deeping throughthenight, your blood suga islow. Your bodyrespondsby initiating a
series of events.

A.

(2 pts) Low bloodsuga after thelongnightdeep stimulates the pancreas to produe ahormone
which stimulates theliver to produee and release glucose for the brain and musclesto use.

Name this homone

(2 pts, circle correct word from each pair in parentheses) Binding of thishomoneto /iver cell
receptors Will activate asignding pathway tha will lead to (phoghotylation/ dephogphorylation)

and (activation/ deactivation) of glycogen synthase.

(2 pts, circle correct word from each pair in parentheses) Binding of thishomoneto /iver cell
receptors Will activate asignding pathway tha will lead to (phoghotylation/ dephogphorylation)
and (activation/ deactivation) of glycogen phosphorylase.

(2 pts, circle number of correct response) \What type of receptor bindsto this hormone?
1. G-protein coupled receptor 4. Intracellular (steroid) receptor
2. Receptor tyrognekinase 5. lonchannd receptor

3. TNF family receptor

(2 pts, circle number of correct response) Thenet effect on liver cells will be
1. uptake of glucose from the blood and storage of glucose in theform of glycogen in liver cells.
2. breakdown of glycogen in theliver cells and release of glucose to the blood

(2 pts, circle number of correct response) Binding of thehomone(pat A above to theadipose
cell receptors will also affect fatty acid metabolism. It will lead to:

1. breakdown of triacylglyceridesin adipose cells and secretion of fatty acidsand glycerol.

2. convasionof glucose and fatty acidsinto triacylglycerolsin adipose cells.

(2 pts, circle correct word in parentheses) Theoveral ne effect of theliver receptor bindingto
this homoneisthat there will be (more/ less) glucose and fatty acidsavailable to the muscles.

2. (4 pts, 1 pt each) CircleT for TRUE statements and F for FALSE statements.
T/F Liver célscan use acetyl-CoA to make pyruvae, which can /18

then be convated into glucose by gluconeogenesis. —_

T/F Theliveristheonly organ tha can break down fatty acidsinto

T/F Theliver istheonly organ tha can synthesize fatty acidsfrom p.3 (21 points)

T/F Undea extreme starvationthe brain can use ketonebodies for

acetyl-CoA. p.2 (18points)
acetyl-CoA. p.4 (24 points)
p.5 (24 points)
p.6 (13 points)

enegy.
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3. (5 pts, 1 pt each) Circle the number of theanswver that would make each of thefollowing statements
correct:
A. (1 pt) Themos abundant biopolymer onearth is:

1. Celulos 4. Pectin 7. Noneof these are polymers.
2. Glucose 5. Starch
3. Glycogen 6. Sucoxe
B. (1 pt) Themajor carbohydate stored in humansis:
1. Celulos 4. Pectin 7. Noneof these are stored by humans
2. Glucose 5. Starch
3. Glycogen 6. Sucoe
C. (1 pt) Themajor carbohydate stored in plantsis:
1. Cdlulos 4. Pectin 7. Noneof these are stored by plants.
2. Glucose 5. Starch
3. Glycogen 6. Sucoe
D. (1 pt) Themajor carbohydiate trangported within humansis:
1. Cdlulos 4. Pectin 7. Noneof these are trangoorted within
2. Glucose 5. Starch humans
3. Glycogen 6. Sucoe
E. (1 pt) Themajor carbohydiate trangoorted within plantsis:
1. Celulos 4. Pectin 7. Noneof these are trangoorted within
2. Glucose 5. Starch plants.
3. Glycogen 6. Sucoe

4. (8 pts) Fill intheblankswith theappropriate term:
Triglycerides are broken down in thelumen of theintestine by enzymes called

Fatty acidsand cholesterol are trangported in the blood from theintestineto theliver by

Lipoprotein tha scavenges cholesterol from theblood. Consdered Qjood®

Lipoprotein tha isthemain trangporter of cholesterol to periphaal tissues. Consdered (hadO®

5. (8 pts, 2 pts each) Which cofactor fromthefollowinglist isinvolved in each of thefollowing
processes. (Youmug indicate correct form/state.)

ATP NAD* NADPH TPP Coenzyme A (CoA)
ADP NADH FAD P
AMP NADP" FADH, PLP

A. Suppliesreduang power for anabolic processes like fatty acid synthesis:

B. Thetwo electron acceptors in fatty acid oxidation (degradation):

and

C. Involved in amino trander reactions

D. Carriesfatty acyl groupsduring fatty acid oxidation /21
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6. (6 pts) Individudswith Andersen@ disease have defects in the glycogen branching enzyme whereas
individuds with Cori@3 disease have defects in the glycogen debranching enzyme.

A. (2 pts) How are thepropeties of the glycogen moleculesin individuds with Andersen@ disease
different from the glycogen of Ghormal Opeople?

B. (2 pts) Howis Andasen@ disease treated?

C. (2 pts) Howisglycogen structurein individuds with Cori@ disease atered compared to Ghorma O
people?

7. (8 pts) Individudswith phenylketonuiia have mutationsin a particular enzyme that make tha
enzyme unable to break down a particular aminoacid. Asaresult, thisamino acid accumulates in the
body and causes severe symptoms if not treated appropriately.

A. (2 pts) Wha enzyme is deficient in people with phenylketonuria?
B. (2 pts) Wha amino acid isNOT broken down by people with phenylketonuiia?
C. (2 pts) Wha symptoms do these individuds display?

D. (2 pts) Why mug individuds with phenylketonuria avoid mog diet sodeas?

8. (6 pts) Thecitrate shuttleis used to move acetyl-CoA from the mitochondial matrix to the cytosol. It
also produes NADPH, which can beused in fatty acid biogynthesis.

A. (2 pts) For produdion of onemolecule of thefatty acid myristate (14:0) in fatty acid synthesisin
the cytosol, how many acetyl-CoA equivalents in theform of citrate are moved out of the
mitochondion by this shuttle?

B. (2 pts) How many NADPH molecules are produced by this shuttle in moving tha many acety!-
CoA units?

C. (2 pts) How many NADPH molecules are required to produe onemolecule of myristate (14:0)?
9. (4 pts) Answer thefollowing questionsabout the oxidation of laurate.
A. (2 pts) Fromthe! -oxidaion of thefatty acid laurate (12:0), how many molecules of acetyl-CoA

are produced?

B. (2 pts) Theoxidaion of lauroyl-CoA produes 80 ATP, whereas the oxidaion of laurate
produaes only anet 78 ATP. Why does oxidaion of laurate produce less ATP?

/124
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10. (4 pts) Since animals and plants all require the same 20 amino acids for their proteins, why do plants
need to be able to synthesize all 20 amino acids denow ("from scratch"), while vertebrate animals
can survive with the ability to make only about half of the amino acids denowo?

11. (3 pts) There are two nitrogen atoms eliminaed from the human bodyin the urea molecule. Oneof
these comes from aspartate, the other comes from carbamoy! phogphae. Wha compoundis used to
directly synthesize carbamoyl phoghae, which bringsthe other nitrogen to the urea cycle?

A. NH; C. NO E. "-ketoglutarate
B. NOZ° D. NO,° F. Lysne

12. (2 pts) Circlethe#-12 (omega12) doubk bondand put an asterix (*) under the! (beta) carbonin
thefollowing fatty acid:

CHs$ CH$ CH%UCH$C H,$C HUCH$ CH,$ CHUCH$ CH,$C HUCH$ CH,$ CH,$ CH$ CH.$ COOH

13. (5 pts) How can inaulin treatment after a high glucose meal be used to distinguish between Typel
and Type 2 diabetes in anewly diagnosd pdient?

14. (10 pts, 5 pts each) Non-fat bagds contain ~200calories each and consst primarily of carbohydate.
A strip of cooked bacon contains~50 calories and congst primarily of fat and protein. Mog sedentary
older adults need to conume less than 2000calories a day to maintain thar weight

A. (5 pts) Wha isthebiochemical explanaionfor theobsrvation tha adiet congsting only of 30
bacon stripsand 8 glasses of water every day for four weeks resultsin an inaease in blood ketone
levels and a measurable loss in total bodyfat?

1) (3pts) Accountfor theincrease in bloodketonelevels:

2) (2pts) Accountfor theloss of total bodyfat:

B. (5 pts) What isthebiochemical explanaionfor the observation tha a diet conssting only of 12
nonfat bagds and 8 glasses of water every day for four weeks resultsin an increase in total body
fat even thoughthe bagds contain nofat?

/124
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15. (6 pts, 2 pts each) Thebiosynthesis and fundion of several steroid hormones were discussed in class.

A.

(2 pts) A deficiency inthesteroid 5" -redudase causes feminization of youngmales. Which
homong(s) iare narmally produced by the 5" -reductase? Circle all correct answers.

1. Testoderone 3. Glucocorticoid 5. Dihydrotestogerone

2. Estrogen 4. Androgenadione 6. Mineracorticoid

(2 pts) A deficiency inthesteroid 21-hydroxylase results in a deficiency known as Congenital
Adrend Hyperplasia (CAH). Thene result is an increase in androgen produdionin theadrend
glandscausng masculinization of females dueto high levels of androgens

Which homong(s) is/are nomally produced by the 21-hydroxylase? Circle all correct answvers.

1. Testoderone 3. Glucocorticoid 5. Dihydrotestogerone

2. Estrogen 4. Androgenadione 6. Mineracorticoid

C. (2 pts) Wha (if anything) can bedoneto treat Congenital Adrend Hyperplasia (CAH)?

16. (3 pts) Why does Roundl (glyphosate) kill plants but not people? (Circle number of correct
answer.)

1.

Both plants and people have the enzyme EPSP synthase, but only the plant form of theenzymeis
sengtiveto glyphoste.

Thereisan enzymein thehuman liver tha detoxifies glyphoste so tha people can secreteit in
thar uring protecting them from the hamful effects it might have on their metabolism.

People do not have EPSP synthase, so they are notaffected by glyphoste like plants are.

4. People have another pahway in theliver tha bypasses the pahway blocked by glyphosite.

17. (4 pts) Thenoduks onroots of legumes contain two proteinstha are very important for nitrogen
fixation and that were discussed in detail in class.

A. What are these two proteins?

B. What does each do (in simple terms)?

A. (name protein) B. (function)

Protein 1:

Protein 2:

/13
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