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DENTAL BIOCHEMISTRY AND NUTRITION

(D-100)


                              FINAL EXAM
DECEMBER 11, 2009
INSTRUCTIONS

1.
Count the pages to make sure you have them all, 1 - 27. 

2.
Put your name on this page.  On the front of the bubble sheet, write your name and bubble it in.  Sign the back of the bubble sheet.

3.
This page contains data that may help you in answering some of the questions.

4.
If you need more space to work or answer problems, please use the back of the exam.

5.
There are 75 questions, all multiple choice.  The total number of points is 150.    

6.
Hand your completed exam to one of the Dental Biochemistry faculty members when you have finished.  

CONSTANTS AND EQUATIONS



      







Alcohol                     7 Cal/g

Cal = kcal




Fat


 9 Cal/g

1 lb = 454 g; 1 kg = 2.2 lbs 

Carbohydrate 
 4 Cal/g







Protein 

 4 Cal/g
16% N










 (1 g N = 6.25 g protein)

BMR = 24 kcal/kg/day


Protein RDA = 0.8 g/kg/day

Calories required for activity:

3500 kcal deficit to lose 1 lb. 



Sedentary ≈ 30% of BMR


4000 kcal excess to gain 1 lb.  

Moderate (at least 1 hr. jogging/day) ≈ 60% of BMR

           

Heavy = 100% or more of BMR     



           wt. (lbs) X 703
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Use the structure of arginine, shown below, to answer question 1
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1.  At a physiologic pH of 7.4, the CARBOXYL group of arginine will have a     time-averaged net charge of approximately
A.
+2.

B.
+1.

C.
0.

*D.
-1.

E.
-2.

2.  The KM of an enzyme for its substrate is 1 mM.  If the substrate concentration is increased from 0.5 mM to 5 mM (10-fold), the rate of product formation will increase by a factor of



A.
2.



*B.
2.5.



C.
3.



D.
5.



E.
6.

3.  A chewable vitamin C tablet contains 23 mg of ascorbic acid  (HAs, pKa = 4.5) and 270 mg of sodium ascorbate (Na+As-).  While this tablet is being chewed, the pH in the oral cavity will be approximately 

*A.
equal to the critical pH for demineralization of dental enamel.


B.
1 pH unit above the critical pH.



C.
2 pH units above the critical pH.



D.
1 pH unit below the critical pH.



E.
2 pH units below the critical pH.

4.  Acidic drinks like lemonade or Gatorade cause demineralization of dental enamel in the mouth.  The MOST IMPORTANT factor determining the amount of demineralization is
A.
the pH of the drink.

*B.
the amount of titratable acid in the drink.

C.
the concentration of calcium in the drink.

D.
the concentration of phosphate in the drink.

E.
the concentration of fluoride in the drink.

5.  Which of the following statements regarding enzyme catalysis is FALSE?

A.
Enzymes form non-covalent bonds with substrate atoms far from the reactive bond.


B.
Enzymes stabilize the transition state of substrates.



C.
Enzymes are flexible molecules that undergo conformational 


changes when binding their substrates.

*D.
Enzymes catalyze reactions by altering the equilibrium constant to favor product formation.
E.
Enzyme-substrate complexes often fall apart without any covalent reaction.

6.  A competitive inhibitor of an enzyme 
A.
decreases both KM and Vmax,

B,
increases KM and decreases Vmax.

C.
decreases Vmax but doesn’t change KM.

*D.
increases KM but doesn’t change Vmax.

E.
decreases KM but doesn’t change Vmax.

7.  A deoxyribonucleotide always has

A.  
either an adenosine or a guanine attached to the 1' carbon.



B.  
an oxygen atom attached to the 2' carbon.



*C.  
an oxygen atom attached to the 3' carbon.



D.  
three phosphate groups attached to the 5' carbon.

8.  Modifications to the amino acids near the amino terminal ends of histones 

A.  
control protein secretion.

*B.  
influence gene transcription. 

C.   
control protein degradation
D.  
mark the origins of DNA replication.

E.  
are there to help make molecular biology exam questions more difficult.

9.  All DNA polymerases



A.   
have an associated  5' - 3' exonuclease.



B.   
require either a primer or a template, but not both.

*C. 
incorporate deoxyribonucleotide monophosphates into a growing DNA chain.

D.   
have an associated helicase activity.



E.   
require ATP as an energy source.

10.  Enhancers are 

A.  
DNA segments near the promoter regions of genes. 


B.  
subunits of eukaryotic RNA polymerase II.



C.  
found only in prokaryotes.


*D.  
DNA sequences that help regulate gene expression.

E.   
located on the amino terminal end of secreted proteins.

11.  An enzyme that synthesizes RNA from a DNA template is



A.  
recombinase.



B.  
reverse transcriptase.

C.  
RNaseH.



D.   
excinuclease.



*E.  
primase.

12.  When performing polymerase chain reaction (PCR) it is important to use

A.  
a DNA polymerase without an associated  3' - 5' exonuclease.

B.  
a DNA polymerase with an associated  5' - 3' exonuclease.




C.   
a reverse transcriptase to synthesize RNA primers.

*D.   
an excess of primer relative to template.



E.  
primers that are exactly complementary to one another.

13.  “Apoptosis” refers to



A.   
accelerated repair of actively transcribed region of DNA.



B.   
failure to repair DNA with damaged bases.



C.   
entrance into the Go phase of the cell cycle.



*D.  
programmed cell death.



E.   
removal of nucleosomes from damaged DNA.

14.  In eukaryotes, removal of introns from the primary RNA transcript requires 



A.  
the methylated guanine cap on the 5' end off the transcript.



B.  
the poly A tail on the 3' end of the transcript.



*C.  
small nuclear RNA’s (“snurps”).



D.  
the small subunit of the ribosome.



E.  
integrase.

15.  Degradation of proteins that are defective or no longer needed by the cell are carried out by 



A.   
exonucleases.




*B.   
proteasomes.



C.   
chaperones.



D.   
nucleosomes.



E.   
xylophones.

16.  Combining a strand of DNA or RNA with another strand of DNA via hydrogen bonding between complementary base pairs is called



A.   
reverse transcription.



*B.   
hybridization.



C.   
hydrolysis.



D.  
transformation.



E.   
competence.

17.   Eukaryotic ribosomes



A.  
are completely assembled in the nucleus.



B.  
are identical to prokaryotic ribosomes.



*C.  
have catalytic activity that causes peptide bond formation.



D.   
are made up entirely of RNA.

E.  
add the proper amino acid to tRNAs that are base paired to codons.

18.  Which of the following is not a product of the TCA Cycle?

     

*A.  
H2O  

    

B.  
NADH

    

C.  
FADH2
    

D.  
GTP

    

E.  
CO2
19.  An uncoupler of oxidative phosphorylation like dinitrophenol (DNP) will cause 

     

*A. 
increased O2 consumption and decreased ATP production. 

     

B. 
decreased NADH oxidation and decreased ATP synthesis.

     

C.
decreased ATP synthesis and decrease O2 consumption.

D.  
increased NADH oxidation and decreased O2 consumption.

20.  The pentose phosphate pathway

     

A.  
is a major source of NADH.
     

B.  
is located in the mitochondria.
     

C.
is a source of energy in the red blood cell.
     

*D.
plays an essential role in nucleotide synthesis.

     

E.  
is most active in the fasted state in the liver.
21.  Which of the following enzymes is involved in the metabolism of fructose?

     

A.  
Uridyl transferase

     

B.  
Aldose reductase

     

C.  
Phosphofructokinase 1 (PFK-1)
     

*D.  
Aldolase B
22.  All of the following are products or intermediates derived from UDP-glucose except
     

A.  
UDP-glucuronate.
     

B.  
glycogen.
     

*C.  
glucose-1-phosphate. 

     

D.  
UDP-galactose.
23.  Amanda Reckenwith is a dental student who is trying to keep in shape by jogging for an hour every day during her lunch break.  She wants to maintain her current weight of 110 pounds because it makes it easy for her to do dietary analysis calculations.  With only two meals a day, she is eating an average of 350 g of carbohydrate, 60 g of fat, and 50 g of protein per day.  On this regimen,

A.
she is likely to lose weight.

B.
she is eating too much fat.

C.
she is not eating enough protein.

*D.
none of the above. 

24.   Which compound stimulates phosphofructokinase-1 and inhibits fructose-1,6-bisphosphatase in liver?

A.
Acetyl CoA
B.
ATP
*C.
Fructose-2,6-bisphosphate
D.
Glycerol

E.
β-Hydroxybutyrate

25.  Which enzyme is active in gluconeogenesis?

A.
Pyruvate kinase.
*B.
Phosphoenolpyruvate carboxykinase.

C.
Glucokinase.

D.
Phosphorylase.

E.
Branching enzyme.

26.  Which two pathways are stimulated in liver in the fasting state?

A.
Glycolysis and glycogenolysis.

B.
Glycolysis and β-oxidation of fatty acids. 

C.
Gluconeogenesis and fatty acid synthesis.

D.
Glycolysis and glycogen synthesis.

*E.
Gluconeogenesis and glycogenolysis
27.  Dextran of oral plaque is composed of units of
A.
Amylose.

*B.
Glucose.

C.
Fructose.

D.
Glucose and fructose.

E.
Galactose.

28.  Insulin stimulates glucose uptake into

A.
Brain.

B.
Liver.

C.
Intestinal epithelium.

*D.
Muscle. 
E.
Red blood cell.

29.  In HDL, cholesterol, obtained from cell membranes, is converted to cholesterol esters by
*A.
LCAT.
B.
ACAT.
C.
lipoprotein lipase (LPL).
D.
HMGCoA reductase.
30.  In the small intestine, pancreatic lipase, with the aid of colipase, digests the triacylglycerols to fatty acids and

A.
1-monoacylglycerol.
*B.
2-monoacylglycerol.
C.
sphingosine.
D.
cholesterol.
31.  Which of the following compounds is the typical product released by the fatty acid synthase complex?

A.
Malonyl CoA
B.
Arachidonate
*C.
Palmitate
D.
Citrate
32.  -oxidation of palmitate, a 16-C fatty acid, in the mitochondria generates

A.
Acetyl CoA.
B.
NADH.
C.
FADH2.
*D.
All of the above.

33.  A patient is treated with cholestyramine, a resin that binds some of the bile salts in the intestine, causing them to be excreted in the feces rather than being recycled to the liver. This treatment will
A.
increase free cholesterol in the blood.
*B.
stimulate the synthesis of additional LDL receptors.
C.
inhibit HMG-CoA reductase.
D.
increase the formation of oxidized LDL.
34.  Bile acid is synthesized from cholesterol in the 

*A.
liver.
B.
brain.
C.
kidney.
D.
muscle.
35.  LDL receptor
A.
binds LDL only.
*B.
binds LDL via apo-protein B100.
C.
is the site for the action of LCAT.
D.
does not exhibit any mutations.
36.  A patient has had a tooth extraction and has not eaten for 24 hours; her blood glucose level is normal. Most of the glucose in the blood of this patient is coming from
A.
glycogenolysis in the muscle.

B.
glycogenolysis in the liver.

C.
formation of glucose from acetyl CoA.

*D.
formation of glucose from amino acids.

E.
leftover dietary carbohydrate.
37.  Which of the following amino acids CANNOT be used to make glucose?
A.
Tyrosine

B.
Valine 

C.
Cysteine

*D.
Lysine
E.
Serine

38.  When alanine is transaminated, its carbon skeleton becomes

A.
-keto glutarate.

B.
arginine.

C.
methionine.

*D.
pyruvate.

E.
proline
39.  In proliferating cells, the drug methotrexate inhibits the formation of tetrahydrofolate (FH4) from dihydrofolate (FH2), thereby inhibiting
A.
purine biosynthesis.
B.
synthesis of glycine from serine.
C.
synthesis of dTMP.
D.
synthesis of methionine from homocysteine.
*E.
all single carbon metabolism (i.e., all of the above).
40.  Which of the following amino acids can be synthesized from another amino acid in adult humans?

A.
Phenylalanine
*B.
Proline

C.
Lysine
D.
Threonine

E.
Histidine

41.  A common property of glycosaminoglycans is



A.
a high density of positive charges.



*B.
reversible compressibility.



C.
branched structure.



D.
a large variety of different sugar residues.

42.  Collagen and elastin differ in



A.
their most abundant amino acid.



B.
the type of amino acid side chain involved in crosslinks.



C.
that only one is able to form fibers.


*D.
the regularity of glycine positions in their polypeptide chains.
43.  The nitrogen in heme comes directly from




A.
aspartate.




B.
succinyl CoA.




C.
arginine.




D.
serine.




*E.
glycine.

44.  Heme biosynthesis in the bone marrow is regulated by a hormone produced in response to hypoxia by 




A.
skeletal muscle.




B.
the adrenal cortex.




*C.
the kidney.




D.
the liver.




E.
the posterior pituitary gland. 

45.  Lead poisoning results in an increase in the blood level of 




*A.
-ALA (-amino levulinic acid).




B.
heme.




C.
bilirubin.




D.
bilirubin diglucuronide.




E.
urobilinogen.

46.  Jaundice can be caused by any of the following except

A.
thalassemia.

*B.
microcytic anemia
C.
bile duct obstruction.

D.
infant prematurity.

E.
hepatitis.

47.  When blood comes into contact with the subendothelium, platelets are initially activated by



A.
tissue factor.



B.
thrombin.



*C.
collagen.



D.
fibrinogen.



E.
plasminogen.

48.  When blood comes into contact with the subendothelium, the extrinsic clotting pathway is initially activated by



*A.
tissue factor.


B.
thrombin.


C.
collagen.


D.
fibrinogen.
D. plasminogen.

49.  Which of the following is an active serine protease?



A.
Factor Va


B.
Factor X



C.
Factor VIIIa



D.
Fibrin



*E.
Plasmin

50.  Which of the following will NOT inhibit clotting when added to blood collected in vitro in the clinical laboratory?



A.
Heparin


B.
Citrate



*C.
Warfarin 
D. EDTA (ethylenediamine tetra-acetate)
51.  Thrombomodulin is an important antithrombotic protein located 

A.
in blood plasma.

B.
on the surface of platelets.

*C.
on the surface of endothelial cells.

D.
in the subendothelium.

E. in platelet alpha granules. 

52.  Aspirin is an effective inhibitor of platelet aggregation BECAUSE
A.
it inhibits TXA2 synthesis in endothelial cells.

B.
it inhibits PGI2 synthesis in endothelial cells.

C.
it has no effect on endothelial cells.

D.
it irreversibly blocks TXA2 receptors on the platelet cell surface.

*E.
platelets cannot synthesize protein.

53.  Post-surgical wound healing can be accelerated by local injection of
A.
erythropoetin. 

B.
purified human clotting factors.

C.
recombinant human growth hormone.

D.
recombinant human urokinase.
*E.
platelets.
54.  Which of the following is most likely to be associated with primary hypothyroidism? 
A.
Low levels of TRH in the blood.
*B.
An iodide deficient diet.

C.
Low TSH levels in the blood.
D.
High levels of T3/T4 in the blood.
55.  Which hormone is NOT matched with an agent that suppresses its release?
	
	HORMONE
	
	 AGENT

	A.
	GH
	--
	glucose


	B.
	PRL
	--
	dopamine


	*C.
	cortisol
	--
	ACTH



	D.
	TSH
	--
	thyroid hormone


	E.
	FSH
	--
	inhibin


56.  As the sole dietary source for vitamin A, which of the following could not be converted into a form that supports the visual cycle in photoreceptor cells?
*A.
Retinoic acid

B.
Retinol
C.
Retinal
D.
Beta-carotene
E.
Retinyl esters

57.  Peptide hormones
A.
bind to receptors inside the cell.
B.
all travel through the blood bound to carrier proteins.
C.
diffuse across the plasma membrane.
D.
are active in their pre-prohormone form.
*E.
mediate their effects through cell surface receptors.  
58.  Diabetes insipidus is a disease associated with excess urination and thirst.  Which of the following would most likely cause this condition?  
A.
Damage to the anterior pituitary.
B.
High levels of vasopressin in the blood
C.
Overactive aquaporin 2 channels.
*D.
Non-functional kidney vasopressin receptors.

E.
High sodium levels in the extracellular fluid.
59.  A 40-year old patient settles into your dental chair for routine check-up and cleaning.  Since the last visit, you notice an increased spacing between his teeth, broadened nose, excess skin folds in his face and his hands seem unusually large.  Which of the following statements are most consistent with his symptoms?
*A.
GH levels are elevated.

B.
Plasma glucose levels are likely suppressed.
C.
Plasma triglycerides are suppressed.
D.
Urinary nitrogen excretion is elevated.
E.
Plasma IGF-1 levels are suppressed.

60.  Addison’s disease results from destruction of the adrenal cortex.  Which of the following is most likely to be observed?
A.
Low levels of ACTH
B.
Elevated aldosterone levels.
*C.
Hypoglycemia under stressful conditions.

D.
Elevated cortisol levels.
E.
Elevated blood pressure.
61.  During the menstrual cycle,
A.
High levels of 17-estradiol inhibit the LH surge.
B.
FSH is stimulated by inhibin.
*C.
Progesterone levels increase after ovulation.
D.
LH stimulates granulosa cells to produce 17-estradiol.
E.
hCG is produced by the ovarian follicle.
62.  Which of the following most likely occurs when the Renin-angiotensin-aldosterone system is stimulated? 
A.
Blood pressure is lowered.
*B.
Sodium levels in the blood increase.

C.
Aldosterone levels in the blood decrease.
D.
Angiotensin II causes relaxation of arterial smooth muscle.
E.
ADH release is inhibited by Angiotensin II.  
63.  Steroid hormones
*A.
are rate-limited by the formation of pregnenolone.

B.
enter the cell when bound to carrier proteins.
C.
are proteolyzed by lysozomal enzymes
D.
are stored in secretory vesicles inside the cell.
E.
are synthesized at constant rates.
64.  Which one of the following statements regarding the reaction below is correct?


Ca2+  +  HPO42–Biological Apatite (mainly Ca10(PO4)6(OH)2 )

A.
A decrease in the concentration of Ca2+ promotes formation of biological apatite.

B.
Substitutions can occur for PO43- and OH-, but not for Ca2+  in biological apatite.
C.
pH has no effect on the reaction.
*D.
The action of parathyroid hormone can shift the reaction towards Ca2+  +  HPO42– .

65.  Which of the following is the most likely cause of hypocalcemia in an individual unresponsive to administration of 1,25-dihydroxycholecalciferol?

A.
Genetic deficiency in renal 1-hydroxylase.

B.
Absence of parathyroid glands due to their accidental removal during neck surgery.

C.
Overproduction of calcium binding protein (calbindin, CaBP) in the intestinal epithelial cells.

*D.
Genetic deficiency in the vitamin D receptor in the intestinal epithelial cells.

E.
Insufficient dietary intake of calcium.

66.  Which one of the following compounds is released into the blood in response to HIGHER than normal levels of serum calcium?

*A.
Calcitonin.
B.
Parathyroid hormone.

C.
Thyroid hormone.

D.
Vitamin C.
E.
Vitamin D.

67.  A 60-year old female patient living in Philadelphia with good oral hygiene has three loose teeth. She exercises regularly. Which one of the following is the most likely cause of the loosening of her teeth?
A.
Excess dietary Vitamin D.
B.
Too much exposure to sunlight.
*C.
Decreased estrogen.

D.
Excess dietary Vitamin C.

E.
Hyperparathyroidism.

68.
Which of the following dietary sweeteners provides a suitable substrate for the biosynthesis of dextran in dental plaque?



A.
Corn syrup (glucose formed by enzymatic breakdown 




of corn starch)

B.
Honey (a 1:1 mixture of glucose and fructose formed from breakdown of sucrose by bee sucrase)



*C.
Sucrose (glucosyl-(1-2)-fructose)



D.
B or C above



E.
Any of the above

69.
Which of the following dietary sweeteners provides a substrate for the vigorous formation of lactic acid in dental plaque?



A.
Corn syrup (glucose formed by enzymatic breakdown 




of corn starch)

B.
Honey (a 1:1 mixture of glucose and fructose formed from breakdown of sucrose by bee sucrase)



C.
Sucrose (glucosyl-(1-2)-fructose)



D.
B or C above



*E.
Any of the above

70.
An inhibitory neurotransmitter may prevent membrane depolarization in a post-synaptic cell by directly activating



A.
voltage gated Ca2+ channels



B.
voltage gated K+ channels



C.
voltage gated Na+ channels



D.
ligand gated Na+ channels



*E.
ligand gated Cl- channels

71.
Membrane depolarizations are propagated over the entire surface of nerve cells by 



A.
voltage gated Ca2+ channels



B.
voltage gated K+ channels



*C.
voltage gated Na+ channels



D.
ligand gated Na+ channels



E.
ligand gated Cl- channels

72.
Which of the following is NOT a significant producer of reactive oxygen species?



A.
Ionizing radiation



B.
Cigarette smoke



C.
Coenzyme Q



*D.
Glutathione



E.
Inflammation

73.
Which of the following does NOT provide protection against reactive oxygen species?



*A.
NADPH oxidase


B.
Glutathione peroxidase 


C.
Vitamin C



D.
Vitamin E


E.
Catalase

74.  Which of the following HIV-1 proteins is NOT a target of currently used anti-AIDS drugs?
A.
Reverase transcriptase 
B.
Integrase
*C.
Tat protein 
D.
Protease 

75.  AZT (azidothimidine) is an effective inhibitor of HIV replication because, unlike human DNA polymerase, HIV-1 reverse transcriptase

A.
has an associated RNase H activity.
*B.
lacks a 3’,5’-exonuclease activity.
C.
has a 5’,3’-exonuclease activity.
D.
doesn’t require a primer.
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