Biochemistry Examinations '96-2000

Block II


MEDBIOCHEM EXAM I, 2000

Match the labels on the diagram above with the following words or phrases.

1.
Inhibited by methotrexate.

Answer:E

2.
Serine.

Answer G

3.
Tetrahydrofolate.

Answer F

4. Acyl carrier protein is involved in:


A.
beta oxidation.


B.
cholesterol biosynthesis.


C.
fatty acid transport.


D.
fatty acid biosynthesis. 


E.
prostaglandin synthesis.


Answer: 
D

5. The rate-limiting enzyme in cholesterol biosynthesis is:


A.
isopentyl pyrophosphate isomerase.


B.
mevalonate kinase.


C.
hydroxymethylglutaryl-CoA reductase. 


D.
dimethylallyl transferase.


E.
squalene synthase.


Answer: 
C

6. Radioactive 32P is incorporated into the alpha phosphate position of dATP. Which of the following statements is TRUE?


A.
The radioactivity will be incorporated into DNA by the action of DNA polymerase I. 


B.
The radioactivity will be transferred to protein by the action of kinase.


C.
The radioactivity will be removed from mRNA by the 5' capping reaction.


D.
The radioactivity will be incorporated into tRNA by eukaryotic RNA polymerase III.


E.
The radioactivity will be incorporated into the Ras protooncogene by the action of Sos.


Answer: 
A

7. A genetic disease characterized by accumulation and excretion of phenylalanine and phenylalanine metabolites accompanied by mental retardation is caused by a deficiency in:


A.
phenylalanine transaminase.


B.
tyrosine transaminase.


C.
phenylalanine hydroxylase. 


D.
homogentisic acid oxidase.


E.
phenylalanine decarboxylase.


Answer: 
C

8. Primary bile acids are:


A.
any bile acids found in the small intestine.


B.
any bile acids reabsorbed from the small intestine.


C.
synthesized in the intestine by bacteria.


D.
synthesized in the liver from cholesterol. 


E.
converted to secondary bile acids by conjugation with glycine or taurine.


Answer: 
D

9. Which of the following antibiotics does NOT act by inhibiting translation?


A.
Penicillin. 


B.
Chloramphenicol.


C.
Streptomycin.


D.
Erythromycin.


Answer: 
A

10. You add a chemical to a solution that disrupts hydrogen bonds. Which of the following structures probably will NOT be disrupted?


A.
An alpha helix in a protein.


B.
Base pairs in DNA.


C.
A disulfide bridge in a protein. 


D.
Secondary structure in RNA.


Answer: 
C

11. CTP is an important nucleotide in the biosynthesis of:


A.
phosphatidylinositol. 


B.
acetoacetate.


C.
triglyceride (triacylglycerol).


D.
phosphatidic acid.


E.
cholesterol.


Answer: 
A

12. Carbamoyl phosphate is a an intermediate in:


A.
purine biosynthesis.


B.
pyrimidine biosynthesis.


C.
urea biosynthesis.


D.
A and B.


E.
B and C. 


Answer: 
E

13. The major function of the pentose phosphate pathway in mature ergthocytes is  as a source of:


A.
pentose phosphates for DNA synthesis.


B.
NADH to maintain heme iron in the ferrous form.


C.
energy in the form of ATP.


D.
NADPH to maintain glutathione in the reduced form. 


E.
carbon dioxide to form bicarbonate.


Answer: 
D

14. You have prescribed lovastatin for your patient. It will lower her blood cholesterol by:


A.
preventing bile acids from being reabsorbed from the gut.


B.
preventing cholesterol from being reabsorbed from the gut.


C.
inhibiting the formation of mevalonate. 


D.
inhibiting the formation of HMG-CoA.


E.
increasing the conversion of cholesterol into bile acids.


Answer: 
C

15. Which of the following two enzymes serve the same function?


A.
E. coli DNA polymerase I and E. coli RNA polymerase.


B.
E. coli RNA polymerase and the eukaryotic DNA polymerase alpha subunit.


C.
DNA gyrase and DNA methylase.


D.
SSB protein and DNA ligase.


Answer: 
B

16. A 3-year-old patient presents with mild hepatomegaly and mild hypoglycemia. No heart abnormalities are found and no evidence of cirrhosis. Lactic acidosis is absent, but the glycogen shows an abnormal structure. What is the likely defect?


A.
Glucose 6-phosphatase deficiency.


B.
a-glucosidase deficiency.


C.
Liver phosphorylase deficiency.


D.
Branching enzyme deficiency.


E.
Debranching enzyme deficiency. 


Answer: 
E

17. You are performing a translation experiment using poly(GC) as the input RNA. You get two protein products, poly(alanine) and poly(arginine). You know from previous experiments that the triplet CGU encodes arginine. What is the most likely codon for alanine?


A.
GGC.


B.
GCG. 


C.
CGC.


D.
CCC.


Answer: 
B

18. Serum albumin is secreted at high levels by the liver, but not white blood cells. Which of the following statements is probably true of the serum albumin gene in human hepatic cells?


A.
It will be densely packed with histone H-1.


B.
It will be contained in a region of chromosomal puffing.


C.
It is probably haploid in white blood cells but diploid in hepatic cells.


D.
The TATA-binding protein will be required for its transcription. 


Answer: 
D

19. The committed step in purine nucleotide biosynthesis is the formation of:


A.
5-phosphoribosylamine. 


B.
formylglycinamide ribotide.


C.
dihydroorotic acid.


D.
phosphoribosylpyrophosphate.


E.
inosine monophosphate.


Answer: 
A

20. An mRNA sequence is 5'-AUGGUCC-3'. What is the sequence of the antisense DNA strand?


A.
5'-GGACCAT-3'. 


B.
5'-AUGGUCC-3'.


C.
5'-ATGGTCC-3'.


D.
3'-ATGGTCC-5'.


Answer: 
A

21. Which one of the following compounds is a COMMON intermediate in the beta-oxidation of fatty acids and ketogenesis?


A.
Mevalonic acid.


B.
Acetoacetic acid.


C.
Acetoacetyl-CoA. 


D.
Beta-hydroxy-beta-methylglutaryl-CoA.


E.
Malonyl-CoA.


Answer: 
C

22. Which of the following is NOT a possible consequence of a single nucleotide deletion in an exon?


A.
Change in reading frame.


B.
Diminution of polyadenylation.


C.
Loss of the start codon.


D.
Deletion of the lariat and pyrimidine tract. 


Answer: 
D

23. A mutation that allows read-through of a stop codon is called a(n) ____ mutation.


A.
termination.


B.
suppressor.


C.
transversion.


D.
amber.


Answer: 
B

24. Which of the following characterizes facilitated diffusion?


A.
Saturable. 


B.
Unidirectional.


C.
Nonspecific.


D.
Requires hydrolysis of ATP.


E.
Occurs against a concentration gradient.


Answer: 
A

25. Fatty acids from adipose tissue are transported to sites of utilization in the form of:


A.
triglycerides bound to apoB-100.


B.
very low density lipoproteins.


C.
high density lipoproteins.


D.
chylomicrons.


E.
free fatty acids bound to serum albumin. 


Answer: 
E

26. A patient is admitted with severe abdominal pain and upon examination he has an enlarged liver and spleen. He has elevated chylomicrons and VLDL, but reduced LDL and normal HDL. The most likely diagnosis is:


A.
CETP deficiency.


B.
Abetalipoproteinemia.


C.
Type III hyperlipoproteinemia.


D.
Familial hypercholesterolemia.


E.
Type I hyperlipoproteinemia. 


Answer: 
E

27. All of the following statements about integral membrane proteins are true EXCEPT:


A.
they are associated with lipid in the membrane.


B.
they can be transmembranous.


C.
they are amphipathic.


D.
they are symmetrically distributed within the membrane. 


E.
they are removed from the membrane by disruption of the lipid bilayer by detergents.


Answer: 
D

28. The drug naladixic acid inhibits bacterial DNA gyrase. Which of the following cellular processes will probably NOT be affected in bacteria?


A.
DNA replication.


B.
Protein translation. 


C.
Negative supercoiling.


D.
Replication fork progression.


Answer: 
B

29. Which of the following processes could NOT change the primary sequence of a protein encoded by an mRNA?


A.
Alternative splicing within the coding region.


B.
A frameshift mutation in the start codon.


C.
Alternative splicing in the 5' UTR. 


D.
An insertion mutation in the coding region.


Answer: 
C

30. The Encephalomyocarditis virus (EMCV) takes over host cells by inactivating one of the subunits of eIF-4/cap binding protein. Which of the following must it have so that its own mRNAs can be translated?


A.
A mechanism to allow mRNA transcription by RNA polymerase III.


B.
A highly methylated 5' cap structure.


C.
An unusually long poly (A) tail.


D.
A mechanism to allow cap-independent translation. 


Answer: 
D

31. All of the following are likely to occur after eating a large amount of carbohydrate EXCEPT:


A.
the synthesis of triacylglycerol in the liver.


B.
the synthesis of glycogen in the liver.


C.
increased production of NADPH by the pentose phosphate pathway in liver.


D.
lipolysis in adipose tissue. 


E.
the synthesis and release of VLDL from the liver.


Answer: 
D

32. Which of the following substances is an intermediate in the synthesis of both triglycerides and phosphoglycerides?


A.
CDP-choline.


B.
Phosphatidylinositol.


C.
Cerebrosides.


D.
Phosphatidic acid. 


E.
Sphingosine.


Answer: 
D

33. You are treating a patient who exhibits extreme sensitivity to UV light. You supect a form of xeroderma pigmentosa. You ask about any other incidences of light sensitivity in the family, and learn that this is the first incident observed. Which of the following statements is TRUE?


A.
The trait may not have been expressed previously because it is recessive. 


B.
The trait was probably not expressed previously because it is X-linked.


C.
The patient definitely does not have xeroderma pigmentosa.


D.
The mutation may be in the TATA-binding protein.


Answer: 
A

34. The alpha-keto acids corresponding to most essential amino acids can be used as dietary substitutes for the parent essential amino acids.  An essential amino acid for which the alpha-keto acid will not substitute is:


A.
Val.


B.
Ile.


C.
Lys. 


D.
Met.


E.
Phe.


Answer: 
C

35. All of the following are true statements about lipoprotein lipase activity EXCEPT:


A.
circulating VLDL triglycerides are a substrate for lipoprotein lipase.


B.
lipoprotein lipase is a membrane associated protein.


C.
lipoprotein lipase can convert triglycerides of VLDL to fatty acids.


D.
the free fatty acids released by lipoprotein lipase can be used for beta-oxidation by muscle mitochondria.


E.
lipoprotein lipase requires bile salts for activity. 


Answer: 
E

36. Which of the following do NOT aid in detection of the correct start codon for translation?


A.
EF-Tu. 


B.
Kozak consensus.


C.
40S ribosomal subunit.


D.
fMet-tRNA.


Answer: 
A

37. Which of the following statements is FALSE?


A.
RF is required for termination of translation.


B.
snRNAs are products of RNA polymerase III. 


C.
Synthetase is involved in aminoacylation of of tRNA.


D.
Histone mRNAs are usually not polyadenylated.


Answer: 
B

38. Your patient has motor weakness and peripheral neuropathy. Tissue biopsy shows an accumulation of phytanic acid in the tissues. What is the most likely diagnosis?


A.
Zellweger's syndrome.


B.
HMG-CoA lyase deficiency.


C.
Leber's disease.


D.
Defective alpha oxidation pathway. 


E.
Favism.


Answer: 
D

39. From which of the following ends does a polynucleotide chain grow during DNA replication?


A.
The 3' hydroxyl. 


B.
The 2' hydroxyl.


C.
The 5' phosphate.


D.
The 3' phosphate.


Answer: 
A

40. Which of the following will most rapidly cross a biological membrane by a simple diffusion?


A.
Glucose.


B.
Carbon dioxide. 


C.
Sodium ions.


D.
Proline.


E.
ATP.


Answer: 
B

41. Which of the following is the primary defect in familial hypercholesterolemia?


A.
apoB-48 is deficient.


B.
HMG-CoA reductase is missing or defective.


C.
Lipoprotein lipase is deficient.


D.
LDL receptors are deficient. 


E.
HDL apoproteins are missing.


Answer: 
D

42. Which of the following is NOT a possible consequence of a single nucleotide deletion in the lac operon?


A.
Loss of the repressor-binding site.


B.
Loss of tryptophan induction. 


C.
Loss of lactose permease protein translation.


D.
Loss of cAMP induction.


Answer: 
B

43. The major function of chylomicrons is transport of:


A.
cholesterol from the liver to peripheral cells.


B.
dietary triglycerides to peripheral tissues. 


C.
fatty acids from the adipose tissue to energy-requiring tissues such as skeletal muscle.


D.
endogenous triglycerides from the liver to the peripheral tissues.


E.
cholesterol from peripheral tissues to the liver for disposal.


Answer: 
B

44. Thioredoxin is involved in which of the following conversions?


A.
ADP ® dADP. 


B.
UTP ® CTP


C.
dUMP ® dTMP


D.
dCMP ® dUMP


E.
Folic acid ® dihydrofolic acid


Answer: 
A

45. You are designing a gene to express an mRNA for genetic therapy. Given that genes with introns generally express at higher levels than genes without introns,  you want to include an intron in your gene. For maximal effect, where should you NOT place the intron?


A.
The coding region.


B.
The promoter region. 


C.
The 5' UTR.


D.
The 3' UTR.


Answer: 
B

46. During uncontrolled insulin-dependent diabetes mellitus, ketosis results primarily from:


A.
excessive mobilization of adipose fatty acids by hormone-sensitive lipase. 


B.
excessive conversion of muscle amino acids into proteins.


C.
excessive release of glucose from glycogen.


D.
excessive breakdown of triglycerides by lipoprotein lipase.


E.
inability to produce glucose from lactate.


Answer: 
A

47. Which of the following is an intermediate in fatty acid synthesis in the cytoplasm?


A.
Malic acid.


B.
Succinyl-CoA.


C.
Phosphatidic acid.


D.
Acetoacetic acid.


E.
Malonyl-CoA. 


Answer: 
E

48. Which of the following proteins probably acts as a dimer?


A.
E. coli RNA polymerase.


B.
histone H1 deacetylase.


C.
The myoD-1 transcription factor. 


D.
EF-Tu.


Answer: 
C

49. Glycogen phosphorylase is regulated by extracellular hormones in order to maintain blood glucose concentrations during fasting. Which one of the following statements applies to glycogen phosphorylase?


A.
ADP is one of the substrates of this enzyme.


B.
Its activity is increased by high levels of insulin.


C.
The inactive form is phosphorylated.


D.
The liver enzyme is inactivated by epinephrine.


E.
It produces glucose 1-phosphate. 


Answer: 
E

50. A nucleotide intermediate common to the synthesis of all the pyrimidine mononucleotides is:


A.
CMP.


B.
UMP. 


C.
TMP.


D.
UTP.


E.
UDP.


Answer: 
B

51. Which of the following statements is FALSE?


A.
Metazoan DNA often contains repeated elements.


B.
Repeated DNA elements never have a function. 


C.
Euchromatin tends to contain active genes.


D.
Histone modification can modulate gene transcription.


Answer: 
B

52. As the chylomicrons are acted on by lipoprotein lipase, they become a:


A.
very low density lipoprotein.


B.
high density lipoprotein.


C.
low density lipoprotein.


D.
remnant particle. 


E.
intermediate density lipoprotein.


Answer: 
D

53. You want to make synthetic RNA in a test tube. Which of the following would be most useful?


A.
DNA polymerase and RNase H.


B.
DNA polymerase and ATP.


C.
RNA polymerase and four dNTPs.


D.
RNA polymerase and four NTPs. 


Answer: 
D

54. A major contributing factor to cataract formation in diabetes may be the accumulation of sorbitol in the lens.  For that to occur, glucose has to interact with:


A.
glucose oxidase.


B.
hexokinase and phosphoglucose isomerase.


C.
fructose dehydrogenase.


D.
hexokinase and glucose 6-phosphate dehydrogenase.


E.
aldose reductase. 


Answer: 
E

55. You want to make a nuclear protein by translation in a test tube. Which of the following components will it NOT be necessary for you to supply?


A.
Ribosomal subunits.


B.
Transfer ribonucleic acids.


C.
GTP.


D.
DNA polymerase alpha. 


Answer: 
D

56. You have determined that one strand of a DNA double helix is GC-rich. Therefore, its complementary strand is:


A.
purine-rich.


B.
pyrimidine-rich.


C.
AT-rich.


D.
GC-rich. 


Answer: 
D

57. Which of the following reactions in EXTRAHEPATIC tissues is needed for utilization of acetoacetate?


A.
Decarboxylation of acetoacetate to acetone.


B.
Carboxylation of acetoacetate.


C.
Reduction of acetoacetate to beta-hydroxybutyrate.


D.
Transfer of coenzyme A from succinyl CoA to acetoacetate. 


E.
Condensation of beta-hydroxybutyrate with acetyl CoA to form HMG CoA.


Answer: 
D

58. All the following RNAs have a 7-methyl guanosine cap EXCEPT:


A.
The lac operon mRNA. 


B.
Histone mRNA.


C.
The snRNA component of the U2 snRNP.


D.
Adenosine deaminase mRNA.


Answer: 
A

59. Glycogen synthase is regulated so that its less active form can accommodate a sudden influx of glucose. Which of the following is a positive allosteric effector of glycogen synthase b?


A.
Glucose 6-phosphate. 


B.
Acetyl-CoA.


C.
Citrate.


D.
NADP+ .


E.
ATP.


Answer: 
A

60. You have grown eukaryotic cells in inorganic phosphate containing the redioactive isotope 32P. After 24 hours, where will the radioactivity be found?


A.
In all newly synthesized DNA and RNA strands. 


B.
In the mitochondrial DNA only, since it is of prokaryotic origin.


C.
In only one strand of the DNA.


D.
In newly synthesized RNA only.


Answer: 
A

MEDBIOCHEM EXAM, 1999

For each of the following questions, choose the one best answer.

Results of Student Liaison Committee meeting with faculty are shown in BLUE. Also, questions that were regraded are shown in BLUE. Any typographical errors have been corrected for easier study by future medical students.

1. The major salvage pathway for synthesis of purine nucleotides involves reaction of 5-phosphoribosylpyrophosphate with which compound or compounds listed below?
A. adenosine monophosphate, guanosine monophosphate
B. hypoxanthine, guanine
C. inosine monophosphate
D. glutamine
E. xanthine, uric acid

2. Glycoproteins contain sugar residues covalently bonded to:
A. lysine.
B. threonine.
C. leucine.
D. asparagine.
E. cysteine.

3. A patient complained of painful cramps in her legs during exercise. Her patient history also revealed that she experienced easy fatigability. Which of the following are consistent with these observations?
A. The patient is diabetic.
B. The patient is missing the enzyme glucose-6-phosphatase
C. The patient may have a defective debranching enzyme.
D. The patient may have a defective muscle phosphorylase. 
E. The patient had no liver glycogen.

4. When the arterial blood pH is 7.23, the plasma bicarbonate concentration is 10 meq/liter, and the PCO2 is 25 mm of Hg, (normal ranges: pH 7.35-7.45;HCO3- 21-28;PCO2 35-45) the acid-base disturbance is:
A. Uncompensated respiratory acidosis
B. Uncompensated metabolic acidosis
C. Partially compensated metabolic acidosis
D. Compensated metabolic acidosis
E. Partially compensated respiratory acidosis

5. The insulin-receptor is similar other growth-factor receptors such as epidermal growth factor in its
A. ability to phosphorylate tyrosine residues on certain proteins.
B. ability to phosphorylate serine residues on certain proteins.
C. location in the cytosol.
D. ability to bind steroid hormones.
E. specific binding of GTP.

6. In the phosphoinositide pathway for hormone signaling: binding of hormone to the receptor stimulates ____________: leading to the production of ____________: which in turn activate(s) _________.
A. Protein kinase C: Ca++ Calmodulin: Phosphatidyl Inositol Kinase
B. Phospholipase C: Diacyl Glycerol and Phosphatidyl Inositol Bisphosphate: Protein kinase C
C. Phospholipase A2: Diacyl Glycerol and Phosphatidyl Inositol Bisphosphate: Protein kinase C
D. Gs Dependent Adenylate Cyclase: Active Protein Kinase: Protein kinase C
E. Phospholipase C: Diacyl Glycerol and Phosphatidyl Inositol Bisphosphate: Adenylate Cyclase

7. Concerning cholesterol biosynthesis:
A. Two squalene units are required.
B. The rate of synthesis is controlled by the rate of production of HMG-CoA.
C. Oxygen is incorporated into the molecule at the C-17 position.
D. NADPH is required for the formation of HMG-CoA.
E. HMG-CoA reductase is stimulated by insulin. 

8. The step in porphyrin biosynthesis that is excessively stimulated in the acute attack of porphyria is the step catalyzed by:
A. delta-amino levulinic acid synthase.
B. uroporphyrinogen III cosynthase.
C. porphobilinogen deaminase.
D. coproporphyrinogen III oxidase.
E. ferrochelatase.

9. Facilited diffusion:
A. requires energy in the form of ATP.
B. can transport a solute against a concentration gradient.
C. is not subject to competitive inhibition.
D. displays no specificity.
E. displays saturation kinetics.

10. Pernicious anemia is caused by:
A. a deficiency of dietary vitamin B12
B. a deficiency of dietary folic acid
C. an excess production of HCl by the parietal cells of the stomach.
D. a deficiency of intrinsic factor.

11. All of the following statements about iron metabolism are correct EXCEPT:
A. iron is absorbed by the intestinal mucosa in the free Fe3+ form
B. overloading of iron in the body can occur as a result of repeated transfusions
C. transferrin binds iron in the plasma
D. specific receptors for transferrin are required for delivery of iron to tissues.
E. ferritin stores iron in an oxidized form within a central cavity formed by its 24 subunits

12. How does the cell maintain a higher level of K+ than of Na+?
A. The Na+ leaks out into the surrounding extracellular fluid.
B. K+ is bound to sites inside the cell.
C. The body contains less total Na+ than K+, so Na+ is found at a low concentration inside the cell.
D. Na+ is actively transported out of the cell and K+ actively transported into the cell.
E. Much of the Na+ outside the cell is bound to protein, so that no Na+ gradient exists across the cell membrane.

13. A low serum haptoglobin level would be likely to result from:
A. iron deficiency.
B. intravascular hemolysis.
C. extravascular hemolysis.
D. pernicious anemia.
E. failure to mobilize iron stores.

14. In the biosynthesis of purines the first purine derivative formed is:
A. inosine.
B. inosine monophosphate.
C. guanosine monophosphate.
D. adenosine monophosphate.
E. xanthosine monophosphate.

15. Concerning the biosynthesis of urea by mammalian liver, each of the following statements is correct EXCEPT:
A. The first nitrogen atom entering the urea cycle does so in the form of carbamoyl phosphate.
B. The second nitrogen atom entering the urea cycle is supplied by the amino group of aspartate.
C. Fumarate is a by-product of the urea cycle.
D. The immediate precursor of urea is ornithine from which urea is cleaved by ornithase, an enzyme present almost exclusively in liver.
E. N-acetyl glutamate is a positive effector of the enzyme catalyzing the synthesis of carbamoyl phosphate.

16. An amino acid which is both ketogenic and glucogenic is:
A. tyrosine.
B. alanine.
C. leucine.
D. glutamate.
E. histidine.

17. Which one of the following compounds is a COMMON intermediate in ketogenesis and cholesterogenesis?
A. mevalonic acid
B. acetoacetic acid
C. succinyl-CoA
D. HMG-CoA 
E. malonyl-CoA

18. Hyaluronic acid consists of repeating units of:
A. glucose and fructose.
B. glucuronic acid and N-acetylglucosamine.
C. galactose and N-acetylgalactosamine.
D. glucuronic acid and N-acetylgalactosamine.
E. glucuronic acid and N-acetylgalactosamine-4-sulfate.

19. Enzyme distribution among tissues varies according to the function of the tissue. Which of the following is absent in muscle, but is present the liver?
A. hexokinase.
B. glucose 6-phosphatase. 
C. lactate dehydrogenase.
D. pyruvate dehydrogenase.
E. glycogen phosphorylase.

20. Lead poisoning characteristically leads to inhibition of
A. iron uptake.
B. ALA dehydratase.
C. uroporphyrinogen decarboxylase.
D. porphobilinogen deaminase.
E. bilirubin reductase.

21. The following are true statements about proteins in biological membranes EXCEPT:
A. Proteins in membranes can be attached either peripherally or penetrate, even span, the lipid bilayer.
B. They are usually asymmetrically distributed on the different sides of the bilayer.
C. They are involved in transport processes through the lipid bilayer without changing sides (flip-flop) from one side to the other.
D. They are immobile and fixed to the surrounding lipids.
E. Integral proteins usually contain a sequence of hydrophobic amino acids arranged as alpha-helix or beta-sheets.

22. Which of the following is the most likely source of deoxyribose for DNA synthesis?
A. Conversion of ribonucleotides to deoxyribonucleotides at the monophosphate level.
B. Incorporation of dietary deoxyribose.
C. Synthesis of deoxyribose directly by the pentose phosphate pathway.
D. Conversion of ribonucleotides to deoxyribonucleotides at the diphosphate level.
E. Conversion of ribose to deoxyribose at the polynucleotide level.

23. Chronic alcohol intake will elevate the chylomicrons in blood. Which one of the following is a normal constituent of chylomicrons?
A. apoB-100
B. triglycerides 
C. lipoprotein lipase
D. free fatty acids.

24. Which of the following enzymes would show the greatest increase in serum activity in viral hepatitis?
A. creatine kinase
B. alkaline phosphatase
C. alanine aminotransferase
D. 5' nucleotidase
E. acid phosphatase

25. Which molecule can donate a one-carbon unit most directly to tetrahydrofolate?
A. serine
B. S-adenosylmethionine
C. glycine
D. homocysteine
E. choline

26. Which of the following would not be synthesized in a patient with a deficiency in acetyl CoA carboxylase?
A. malonyl-CoA 
B. oxaloacetic acid
C. phosphatidic acid
D. acetoacetyl-CoA
E. malic acid

27. In acute intermittent porphyria the appearance of high levels of delta aminolevulinic acid and porphobilinogen in the urine is due to a genetic deficiency in which enzyme?
A. delta aminolevulinate synthase
B. delta aminolevulinate dehydratase
C. Uroporphyrinogen I synthase
D. Ferrochelatase
E. Microsomal Heme oxygenase

28. Which of the phospholipids is deficient in the lungs of patients with ARDS (acute respiratory distress syndrome)?
A. phosphatidylcholine. 
B. phosphatidylinositol.
C. phosphatidic acid.
D. cardiolipin.
E. sphingomyelin.

29. A genetically defective acyl carrier protein would primarily affect:
A. b-oxidation of fatty acids
B. b -oxidation of unsaturated fatty acids
C. fatty acid activation to a CoA ester
D. fatty acid biosynthesis in the liver 
E. fatty acid transport to the liver

30. Increased excretion of urobilinogen in the urine is most commonly the result of
A. hemolysis.
B. erythropoetic porphyria.
C. liver disease such as viral hepatitis.
D. iron deficiency.
E. bile duct obstruction.

31. An increase in plasma conjugated bilirubin (bilirubin diglucuronide) concentration accompanied by a marked decrease in fecal urobilinogen content is most often associated with
A. hemolysis.
B. erythropoetic porphyria.
C. liver disease such as viral hepatitis.
D. iron deficiency.
E. bile duct obstruction.

32. Which of the following statements about the pentose phosphate pathway is INCORRECT?
A. Pentoses can be formed both oxidatively and non-oxidatively.
B. This pathway is important to fatty acid synthesis because it produces reducing equivalents.
C. Fructose 6-phosphate can be used to make ribose 5-phosphate.
D. Glyceraldehyde 3-phosphate can be used to make ribose 5-phosphate.
E. NADH is formed by the action of glucose 6-phosphate dehydrogenase. 

33. The "methyl trap" hypothesis states that in the absence of vitamin B12, there is a block in the further metabolism of
A. N5-methyl tetrahydrofolate (THF) monoglutamate.
B. N5,10-methylene THF.
C. N10-formyl THF.
D. N5,10-methenyl THF.
E. dihydrofolate.

34. Which of the following are caused by a genetic deficiency in aldolase B?
A. fructose intolerance 
B. Von Gierke's disease
C. hyperammonemia
D. cataracts
E. McArdle's disease

35. Actin is released from its interaction with myosin by the addition of:
A. ADP
B. magnesium ions
C. inorganic phosphate
D. ATP
E. calcium ions

36. As regards receptors coupled to Gs (stimulatory G protein) and cAMP, which of the following is FALSE?
A. Binding of a hormone to its receptor activates an enzyme which catalyzes
the displacement of GDP with GTP on the alpha Gs subunit.
B. The Gs alpha subunit dissociates from the beta/gamma subunits and activates adenylate cyclase.
C. Adenylate cyclase catalyzes the conversion of ATP to cAMP.
D. cAMP activates cAMP dependent protein kinase by binding to the regulatory subunits which causes dissociation of the regulatory subunits from the catalytic subunits.
E. The catalytic subunit of cAMP dependent protein kinase phosphorylates proteins on serine.

37. The only apoprotein in LDL is:
A. Apo A
B. Apo B-100 
C. Apo CII
D. Apo D
E. Apo B-48

38. Desmosine, the unusual crosslinking amino acid found in elastin, is formed from:
A. hydroxylysine.
B. proline.
C. lysine.
D. aspartate.
E. arginine.

39. For transport across the inner mitochondrial membrane, long chain fatty acids are attached to:
A. coenzyme A.
B. acyl transacylase.
C. phosphatidylethanolamine.
D. acyl transferase.
E. carnitine. 

40. Which one of the following proteins is the target of regulation in SMOOTH muscle?
A. Tropomyosin
B. Actin
C. Troponin
D. Myosin
E. Thioredoxin

41. The activity of lipoprotein lipase is stimulated by:
A. APO A
B. APO B-48
C. APO CII 
D. APO E
E. APO B-100

42. A major contributing factor to cataract formation in diabetes may be the accumulation of sorbitol in the lens. For that to occur, glucose has to interact with:
A. hexokinase and phosphoglucose isomerase
B. fructose dehydrogenase
C. aldose reductase 
D. hexokinase and glucose 6-phosphate dehydrogenase
E. glucose oxidase

43. In transamination, which amino acid is converted into oxaloacetic acid?
A. Lysine
B. Aspartic
C. Glutamic
D. Threonine
E. Methionine

44. Which of the following reactions in EXTRAHEPATIC tissues is needed for utilization of acetoacetate?
A. decarboxylation of acetoacetate to acetone
B. carboxylation of acetoacetate
C. reduction of acetoacetate to beta-hydroxybutyrate
D. transfer of coenzyme A from succinyl CoA to acetoacetate 
E. condensation of beta-hydroxybutyrate with acetyl CoA to form HMG CoA

45. All of the following statements concerning muscle contraction are correct EXCEPT which one?
A. The conversion of chemical energy into mechanical energy is the result of protein conformational changes.
B. In the energized state, the myosin headpiece contains both ADP and Pi.
C. An early event in contraction is the binding of calcium to troponin.
D. The thick filament shortens in length to accommodate the thin filament.
E. The myosin binding sites on F-actin are physically blocked by tropomyosin in the resting state.

46. The sphingolipidoses are a group of diseases involving defective breakdown of ceramides. Which one of the following is characteristic for a ceramide?
A. an N-linked fatty acid residue 
B. a residue of glycerol.
C. a phosphorylcholine residue
D. three fatty acid residues
E. contains a thiol

47. The rate-limiting step in the conversion of cholesterol to bile acids is
A. side chain oxidation.
B. 12-alpha-hydroxylation.
C. 7-alpha-hydroxylation.
D. 7-beta-hydroxylation.
E. conversion to coprostanol.

48. Primaquine sensitivity is a result of a defect in the pentose phosphate pathway. Which of the following is TRUE for the pentose phosphate pathway:
A. It is absent in red blood cells.
B. Its regulated step is catalyzed by glucose-6-phosphate dehydrogenase. 
C. It channels all glucose carbons into the production of ribose.
D. It can provide the cell with NADH needed in the synthesis of fatty acids.
E. One of its functions is to maintain cellular glutathione in the oxidized state.

49. Which thin filament protein is composed of three non-identical subunits?
A. Troponin
B. F-Actin
C. G-Actin
D. Tropomyosin

50. On your pediatrics rotation you admit a patient with methylmalonic acidemia. Which of the following will be true for your patient?
A. She is unable to oxidize palmitic acid.
B. She has a defect in her omega oxidation pathway.
C. She has a sphingolipidosis.
D. She has a defect in methylmalonyl-CoA mutase. 
E. She can metabolize propionyl-CoA normally.

51. Most urinary ammonium ions are derived by the enzymatic hydrolysis of:
A. glutamine.
B. glutamic acid.
C. histamine.
D. 6-amino purine derivatives.
E. urea.

52. The rate-limiting enzyme in cholesterol biosynthesis is:
A. isopentyl pyrophosphate isomerase.
B. mevalonate kinase.
C. hydroxymethylglutaryl-CoA reductase. 
D. dimethylallyl transferase.
E. squalene synthase.

53. Which one of the following enzymes is involved in the hydrolysis of triglycerides found in chylomicrons?
A. lipoprotein lipase 
B. fatty acyl CoA transferase
C. hormone sensitive lipase
D. pancreatic lipase
E. cholesterol ester transfer protein

54. A genetic disease characterized by accumulation of excess phenylalanine in the tissues, mental retardation, and excretion of phenylalanine metabolites in the urine is caused by a deficiency in
A. phenylalanine transaminase.
B. tyrosine transaminase.
C. phenylalanine hydroxylase.
D. homogentisic acid oxidase.
E. phenylalanine decarboxylase.

55. The creatine kinase isoenzyme which is characteristic of heart muscle is:
A. the MB isoenzyme.
B. the MM isoenzyme.
C. the BB isoenzyme.
D. the CK isoenzyme.

56. A patient with a deficiency in the enzyme, thioesterase, is unable to release a fully formed fatty acid from fatty acid synthase. The name for that fatty acid is:
A. arachidonic acid
B. an omega 3 fatty acid
C. octadecanoic acid
D. palmitic acid 
E. stearic acid

57. Identify a reaction in the synthetic pathway leading to triacylglycerol unique to the intestinal mucosa.
A. diacylglycerol + acyl-carnitine ==> triacylglycerol + carnitine
B. phosphatidic acid ==> diacylglycerol + Pi
C. monoacylglycerol + fatty acyl-CoA ==> diacylglycerol + CoA 
D. CDP-choline + 1,2-diacylglycerol ==> lecithin + CMP
E. glycerol + ATP ==> glycerol 3-phosphate + ADP

58. Which one of the following factors is NOT essential for the conversion of prothrombin to thrombin in the clot cascade?
A. Ca ion
B. Factor X
C. Phospholipid
D. Factor V
E. Factor XIII

59. Oxidation of which of the following is coupled to the production of NADPH in the cytoplasm?
A. malic acid 
B. succinyl-CoA
C. phosphatidic acid
D. acetoacetic acid
E. malonyl-CoA

60. The concentration of which of the following proteins would be significantly different in serum versus plasma samples?
A. haptoglobin
B. fibrin
C. albumin
D. fibrinogen
E. immunoglobulin G
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MEDBIOCHEM EXAM 2, 1998

For each of the following questions, choose the one best answer. 

(Answer key and results of the exam liaison meeting are posted at the bottom of the page.)

1. The principal apoprotein in LDL is

A. Apo A

B. Apo B100

C. Apo CII

D. Apo D

E. Apo E

2. Glucagon plays a homeostatic role in the body by

A. facilitating glucose uptake into skeletal muscle.

B. causing the activation of liver phosphorylase.

C. activating adenylate cyclase in skeletal muscle cells.

D. causing the activation of liver pyruvate dehydrogenase.

E. stimulating muscle glycogenolysis during intense exercise.

3. The major function of chylomicrons is transport of

A. cholesterol from the liver to peripheral cells.

B. dietary triglycerides to peripheral tissues.

C. fatty acids from the adipose tissue to energy-requiring tissues such as skeletal muscle.

D. endogenous triglycerides from the liver.

E. cholesterol from peripheral tissues to the liver for disposal.

4. Medium-chain triglycerides

A. are absorbed intact in the small intestine and are transported in the thoracic duct to blood as chylomicrons.

B. are not utilized in man because of a lack of pancreatic lipase specific for medium-chain triacylglycerols.

C. are absorbed intact in the small intestine and are transported in the portal vein.

D. contain mostly fatty acids having a chain length of 14-16 carbons.

E. none of the above.

5. During uncontrolled insulin-dependent diabetes mellitus, ketosis results primarily from

A. excessive mobilization of adipose fatty acids by hormone-sensitive lipase.

B. excessive conversion of muscle amino acids into proteins.

C. excessive release of glucose from glycogen.

D. excessive breakdown of triglycerides by adipose lipoprotein lipase.

E. inability to produce glucose from lactate.

6. The intrinsic and extrinsic pathways of blood coagulation converge at the step involving the conversion of

A. prothrombin to thrombin.

B. factor X to Factor Xa.

C. fibrinogen to fibrin.

D. vitamin K to gamma-carboxyglutamic acid.

E. factor XIII to Factor XIIIa.

7. The rate-limiting enzyme in cholesterol biosynthesis is

A. isopentyl pyrophosphate isomerase.

B. mevalonate kinase.

C. hydroxymethylglutaryl-CoA reductase.

D. dimethylallyl transferase.

E. squalene synthase.

8. Increased plasma insulin can result in

A. increased adipocyte adenylate cyclase activity.

B. decreased adipocyte pyruvate dehydrogenase activity

C. increased muscle phosphorylase activity.

D. decreased hepatocyte glycogen.

E. decreased adipocyte hormone-sensitive lipase activity.

9. The substrates for the synthesis of deoxyribonucleoside phosphates are

A. ribonucleosides.

B. ribonucleoside monophosphates.

C. ribonucleoside diphosphates.

D. ribonucleoside triphosphates.

10. N- and C-terminal peptides are removed from the procollagen molecule by the action of procollagen peptidases. Which of the following events immediately precedes this event?

A. Synthesis of collagen polypeptide chains

B. Hydroxylation of proline and lysine residues

C. Formation of the tropocollagen triple helix

D. Secretion into the extracellular space

E. Covalent cross-linking of the tropocollagen molecules

11. In mammals, phosphatidylserine is formed

A. from reaction of serine with CDP-diacylglycerol.

B. exchange of serine for the ethanolamine on phosphatidylethanolamine.

C. carboxylation of phosphatidylethanolamine.

D. reaction of diglyceride with CDP-serine.

12. The resting membrane potential (membrane polarization) of the neuron can be attributed, in part, to the relatively low permeability of the membrane to which cation?

A. Ca++
B. K+
C. Mg++
D. Na+
E. SO4=
13. Which of the following reactions in EXTRAHEPATIC tissues is needed for utilization of acetoacetate?

A. decarboxylation of acetoacetate to acetone

B. carboxylation of acetoacetate

C. reduction of acetoacetate to beta-hydroxybutyrate

D. transfer of coenzyme A from succinyl CoA to acetoacetate 

E. condensation of beta-hydroxybutyrate with acetyl CoA to form HMG CoA

14. 5-Phosphoribosyl-1-pyrophosphate (PRPP) is an intermediate in

A. the de novo synthesis of purine nucleotides.

B. the de novo synthesis of pyrimidine nucleotides.

C. the salvage pathway for the synthesis of purine nucleotides.

D. A and C.

E. A, B and C.

15. The principal lung surfactant is

A. phosphatidylcholine.

B. phosphatidylinositol.

C. phosphatidic acid.

D. cardiolipin.

E. sphingomyelin.

For each of the following questions, choose the one best answer.

16. All the statements concerning phosphatidyl choline (lecithin) are true EXCEPT

A. It possesses three fatty acyl groups in its structure.

B. It can be synthesized using S-adenosyl methionine as an intermediate.

C. It can be synthesized using a CDP-derivative as an intermediate.

D. It is found in most lipoproteins.

E. It is an integral part of membranes.

17. The first reaction of porphyrin biosynthesis requires glycine and

A. acetyl-CoA.

B. malonyl-CoA.

C. succinyl-CoA.

D. UDP-glucose.

E. free coenzyme A.

18. The specific Ca2+ binding protein of the myofibril of skeletal muscle is:

A. actin

B. tropomyosin

C. troponin

D. calmodulin

E. myosin

19. Tetrahydrobiopterin is a cofactor required for which one of the following conversions?

A. Dihydrofolate -> tetrahydrofolate

B. Phenylalanine -> tyrosine

C. Methionine -> cysteine

D. Phenylalanine -> phenylpyruvate

E. None of the above.

20. All of the following are likely to occur after eating a large amount of carbohydrate EXCEPT

A. the synthesis of triacylglycerol in the liver.

B. the synthesis of glycogen in the liver.

C. increased production of NADPH by the pentose phosphate pathway in liver.

D. lipolysis in adipose tissue.

E. the synthesis and release of VLDL from the liver.

21. All of the following are true statements about lipoprotein lipase activity EXCEPT

A. circulating VLDL triglycerides are a substrate for lipoprotein lipase.

B. lipoprotein lipase is a protein.

C. lipoprotein lipase can convert triglycerides of VLDL to fatty acids.

D. the free fatty acids released by lipoprotein lipase can be used for beta-oxidation by muscle mitochondria.

E. lipoprotein lipase requires bile salts for activity.

22. Activation of the insulin receptor involves autophosphorylation of

A. serine

B. threonine

C. tyrosine

D. histidine

E. aspartate

23. The carbon atom in urea arises from

A. aspartate.

B. carbon dioxide.

C. alanine.

D. pyruvate.

E. glutamate.

24. Chemically, the estrogens are characterized by

A. a 21 carbon steroid skeleton.

B. a lack of a methyl group at C-10.

C. an aromatic A ring.

D. a lack of a hydroxyl group at C-17.

E. all of the above.

25. CTP is an important nucleotide in the biosynthesis of

A. phosphatidylcholine.

B. acetoacetate.

C. triglyceride (triacylglycerol).

D. phosphatidic acid.

E. cholesterol.

26. A deficiency of vitamin B12 in humans results in anemia primarily because

A. vitamin B12 is required for the conversion of methylmalonyl CoA to succinyl CoA.

B. vitamin B12 is necessary for the absorption of folic acid from the gut.

C. vitamin B12 is required for the conversion of 5-methyl-tetrahydrofolate (THF) to THF.

D. vitamin B12 is required for the conversion of methionine to cysteine.

E. vitamin B12 is a cofactor in the biosynthesis of purine nucleotides required for the synthesis of DNA.

27. Twenty four hours after a meal, the primary source of glucose for the brain is:

A. input to the blood from the hepatic portal vein.

B. breakdown of muscle glycogen.

C. extrahepatic synthesis of ketones.

D. mobilization of fatty acids.

E. hepatic gluconeogenesis.

28. Glycine and cysteine both

A. are precursors of the porphyrin ring.

B. are precursors of glutathione.

C. are essential amino acids.

D. give rise to hippuric acids in the course of detoxication reactions.

E. are ketogenic.

29. Each of the following is involved in purine salvage reactions EXCEPT which one?

A. adenine

B. PRPP

C. hypoxanthine

D. orotate

E. guanine

30. A protein involved in the dissolution of blood clots is

A. thrombin.

B. plasmin.

C. antithrombin III.

D. factor XIIIa.

E. heparin.

31. The most dramatic increases in serum alanine transaminase(SGPT or ALT) levels occur in patients with

A. biliary obstruction.

B. hemolysis.

C. malabsorption of fat-soluble vitamins.

D. inflammatory diseases of the liver.

E. intrahepatic cholestasis.

32. Which of the following residues can be converted to aldehyde crosslinks in collagen?

A. Hydroxylysine

B. Proline

C. Lysine

D. Aspartate

E. Desmosine

33. Derivatives of tetrahydrofolic acid participate in the synthesis of each of the following EXCEPT

A. adenosine triphosphate.

B. guanosine triphosphate.

C. thymidine triphosphate.

D. cytidine triphosphate.

E. S-adenosylmethionine.

34. A low serum haptoglobin level would be likely to result from

A. iron deficiency.

B. intravascular hemolysis.

C. extravascular hemolysis.

D. pernicious anemia.

E. failure to mobilize iron stores.

35. Which of the following compounds has a perhydrocyclopentanophenanthrene ring in its structure?

A. Arachidonic acid

B. Cholesterol

C. Ganglioside

D. Squalene

E. Vitamin A

36. In nature most glycosaminoglycans (mucopolysaccharides) are found covalently linked to protein cores. Which of the following is not?

A. hyaluronic acid

B. chondroitin sulfate

C. heparin

D. dermatan sulfate

E. heparan sulfate

37. Which of the following is the major carrier for the transport of cholesterol to peripheral tissues?

A. chylomicron

B. VLDL

C. LDL

D. HDL

E. albumin

38. The enzyme in porphyrin biosynthesis which is stimulated in acute attacks of porphyria is the step catalyzed by:

A. delta-amino levulinic acid synthase.

B. uroporphyrinogen III cosynthase.

C. porphobilinogen deaminase.

D. coproporphyrinogen III oxidase.

E. ferrochelatase.

39. Which of the following is an intermediate in fatty acid synthesis in the cytoplasm?

A. malonyl-CoA

B. succinyl-CoA

C. phosphatidic acid

D. acetoacetic acid

E. malic acid

40. Which of the following compounds serves as a coenzyme for transaminase reactions?

A. pyridoxal phosphate

B. thiamine pyrophosphate

C. nicotinamide adenine dinucleotide

D. flavin adenine dinucleotide

E. coenzyme A

41. Which of the following substances is an intermediate in the synthesis of both triglycerides and phosphoglycerides?

A. phosphatidic acid

B. CDP-choline

C. fatty aldehydes

D. phosphatidylinositol

E. cholesterol

42. Fatty acids from adipose tissue are transported to sites of utilization in the form of

A. triglycerides bound to serum albumin.

B. very low density lipoproteins pre-beta lipoproteins).

C. high density lipoproteins.

D. chylomicrons.

E. free fatty acids bound to serum albumin.

43. An increase in plasma bilirubin diglucuronide concentration accompanied by a marked decrease in fecal urobilinogen content is most often associated with

A. acute hemolytic anemia.

B. erythropoetic porphyria.

C. parenchymal liver disease (viral hepatitis).

D. iron deficiency.

E. bile duct obstruction.

44. All of the following compounds are required for purine ring biosynthesis EXCEPT which one?

A. N10-formyltetrahydrofolate

B. Glutamine

C. Glycine

D. N5-Methyltetrahydrofolate

E. Carbon dioxide

45. A nucleotide intermediate common to the synthesis of all the pyrimidine mononucleotides is

A. CMP.

B. UMP.

C. TMP.

D. UTP.

E. UDP.

46. Hydrolysis of cGMP in the retina involves all of the following EXCEPT

A. transducin.

B. phosphodiesterase.

C. rhodopsin.

D. guanylate cyclase.

E. light.

47. Which one of the following compounds is a COMMON intermediate in the beta-oxidation of fatty acids, ketogenesis and cholesterogenesis?

A. mevalonic acid

B. acetoacetic acid

C. acetoacetyl-CoA

D. beta-hydroxy-beta-methylglutaryl-CoA

E. malonyl-CoA

48. All of the following statements about integral membrane proteins are true EXCEPT

A. they are associated with lipid in the membrane.

B. they can be transmembranous.

C. they are amphipathic.

D. they are symmetrically distributed within the membrane.

E. they are only removed from the membrane by drastic treatments.

49. Adipose tissue lacks which one of the following enzymes?

A. glucose 6-phosphate dehydrogenase

B. hormone-sensitive lipase

C. glyceraldehyde 3-phosphate dehydrogenase

D. glycerol kinase

E. glycerol phosphate dehydrogenase

50. The correct structure for palmitic acid is

A. CH3(CH2)12COOH

B. CH3(CH2)14COOH

C. CH3(CH2)16COOH

D. CH3(CH2)18COOH

E. None of the above.

51. The rate-limiting step of fatty acid synthesis is catalyzed by

A. pyruvate dehydrogenase.

B. citrate-cleavage enzyme.

C. malic enzyme.

D. acetyl-CoA carboxylase.

E. thiolase.

52. A high insulin/glucagon ratio indicates

A. early starvation or a low carbohydrate diet.

B. energy storage and protein anabolism.

C. mobilization of fatty acids and protein catabolism.

D. uncontrolled diabetes.

E. prolonged starvation.

53. Phosphoadenosine phosphosulfate (PAPS) participates in the

A. biosynthesis of proteoglycans.

B. synthesis of glutathione.

C. synthesis of cysteine from methionine.

D. conversion of cysteine to homocysteine.

E. phosphorylation of glycerol.

54. An amino acid which is both ketogenic and glucogenic is

A. tyrosine.

B. alanine.

C. leucine.

D. glutamate.

E. histidine.

55. Diacylglycerol

A. activates protein kinase C

B. activates calmodulin dependent reactions

C. causes the rapid release of intracellular calcium

D. inhibits a membrane-bound ATPase

56. Which one of the following enzymes is involved in the mobilization of fatty acids from triglycerides stored in adipose tissue?

A. pancreatic lipase

B. lipoprotein lipase

C. hormone-sensitive lipase

D. phospholipase C

E. carnitine acyltransferase

57. Which of the following is the primary end product of de novo fatty acid synthesis in mammalian liver?

A. oleate

B. vitamin A

C. linoleate

D. propionate

E. palmitate

58. Acyl carrier protein is involved in

A. beta oxidation.

B. cholesterol biosynthesis.

C. fatty acid transport.

D. fatty acid biosynthesis.

E. prostaglandin synthesis.

59. Which of the following statements concerning striated muscle is true?

A. Both thick and thin filaments shorten during contractions.

B. Calcium is actively concentrated in the sarcoplasmic

reticulum during relaxation.

C. Myosin filaments are anchored at the Z line.

D. Creatine phosphate hydrolysis is the primary source of energy.

E. Actin-tropomyosin complexes catalyze ATP hydrolysis.

60. Which amino acid is converted by transamination into oxaloacetic acid?

A. Lysine

B. Aspartic

C. Glutamic

D. Threonine

E. Methionine

61. Hyaluronic acid consists of repeating units of

A. glucose and fructose.

B. glucuronic acid and N-acetylglucosamine.

C. galactose and N-acetylgalactosamine.

D. glucuronic acid and N-acetylgalactosamine.

E. glucuronic acid and galactose.

62. Which urea cycle intermediate is synthesized in the mitochondria?

A. Arginine

B. Citrulline

C. Ornithine

D. Argininosuccinate

63. Which of the following is the primary defect in familial hypercholesterolemia?

A. LDL apoproteins are missing.

B. HDL apoproteins are missing.

C. LDL receptors are deficient.

D. Lipoprotein lipase is deficient.

E. HMG-CoA reductase is missing or defective

64. The regulated step in porphyrin biosynthesis is the step catalyzed by

A. delta-amino levulinic acid synthase.

B. uroporphyrinogen III cosynthase.

C. porphobilinogen deaminase.

D. protoporphyrin IX isomerase.

E. ferrochelatase.

65. The rate-limiting step in the conversion of cholesterol to bile acids is

A. side chain oxidation.

B. 12-alpha-hydroxylation.

C. 7-alpha-hydroxylation.

D. 25-alpha hydroxylation.

E. aromatization of the A ring.

66. Pancreatic lipase acts on triacylglycerols to cleave

A. only the fatty acid residue at position 2.

B. the fatty acid residues at positions 2 and 3.

C. the fatty acid residues at positions 1 and 3.

D. only the fatty acid residue at position 1.

E. the fatty acid residues at positions 1 and 2.

67. Actin is released from its interaction with myosin by the addition of

A. ADP

B. magnesium ions

C. inorganic phosphate

D. ATP

E. calcium ions

68. Iron is transported in blood almost entirely as

A. free ferric ion.

B. ferritin.

C. free ferrous ion.

D. transferrin.

E. hemosiderin.

69. Acetyl-CoA for de novo fatty acid biosynthesis is formed by the cytoplasmic cleavage of

A. pyruvate

B. oxaloacetate

C. citrate

D. alpha-ketoglutarate

E. acetoacetate

70. All of the molecules below are nucleosides EXCEPT which one?

A. adenosine

B. uridine

C. cytosine

D. guanosine

E. inosine

71. The metabolite of vitamin D3 which is MOST ACTIVE in initiating the sequence of events in intestinal mucosal cells that result in an increased uptake of dietary calcium is

A. 25-hydroxycholecalciferol.

B. 1,25-dihydroxycholecalciferol.

C. 7-dehydrocholesterol.

D. cholecalciferol.

E. ergocalciferol.

72. All of the following statements about a facilitated diffusion transport system are correct EXCEPT

A. Like an enzyme, the transporter would display saturation or Michaelis-Menten kinetics.

B. Transport of a compound would be expected to be inhibited by a close chemical analogue.

C. Transport would be possible in only one direction.

D. The transporter would be expected to have specificity, i.e., it would be expected to transport only one or a few closely-related compounds.

E. A mutation, resulting in the loss of ability to make a transporter, could result in loss of ability of a cell to take up a given compound.

73. All of the following are true of mixed micelles formed in the intestine EXCEPT which one?

A. They provide a vehicle for the absorption of fat soluble vitamins.

B. They are absorbed directly into the lymphatic system via the lacteals.

C. They contain cholesterol.

D. They contain free fatty acids.

E. The non-polar ends of lipids are oriented toward the center of the micelles.

74. The committed step in purine nucleotide biosynthesis involves

A. the formation of PRPP.

B. the formation of 5-phosphoribosylamine.

C. ring closure to yield IMP.

D. conversion of folic acid to tetrahydrofolic acid.

E. the formation of orotic acid.

75. In the fed state

A. glucose is converted to glycogen and stored in the muscle.

B. adipose tissue converts triglycerides to glucose.

C. the alanine cycle transports nitrogen from muscle to the liver.

D. glycogen synthase in liver is phosphorylated.

E. glycogen phosphorylase is in the active form.
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MEDBIOCHEM EXAM 2, 1997

For each of the following questions, choose the one best answer. 

(Answer key at bottom of page.)

1. All of the following are a part of our current concept of biological membranes EXCEPT

A. a fluid lipid bilayer.

B. selective transport pores through the membrane.

C. non-covalent association of protein with the lipid bilayer.

D. rapid exchange of membrane components between the inner and outer layers.

E. insertion of structural proteins into and across the lipid bilayer.

2. Which one of the following enzymes is involved in the hydrolysis of triglycerides found in chylomicrons?

A. lipoprotein lipase

B. fatty acyl CoA transferase

C. hormone sensitive lipase

D. fumarase

E. pancreatic lipase

3. The activity of lipoprotein lipase is stimulated by

A. APO A

B. APO B-48

C. APO CII

D. APO E

E. APO B-100

4. The principal apoprotein in LDL is

A. Apo A

B. Apo B-100

C. Apo CII

D. Apo D

E. Apo B-48

5. Very low density serum lipoproteins transport

A. non-esterified fatty acids to the liver.

B. medium chain non-esterified fatty acids via the lymphatic system.

C. non-esterified fatty acids to the adipose tissues.

D. triacylglycerol from the liver to the adipose tissues.

E. none of these.

6. Which of the following statements about glycerophospholipid biosynthesis in mammals is FALSE?

A. Phosphatidylethanolamine is made from CDP-ethanolamine and diacylglycerol.

B. Phosphatidylinositol is made from CDP-diacylglycerol and inositol.

C. Phosphatidylserine is made from CDP-serine and diacylglycerol.

D. Phosphatidylcholine is made from CDP-choline and diacylglycerol.

E. Phosphatidylcholine is made from phosphatidyl-ethanolamine.

7. Lecithin consists of all of the following components, EXCEPT

A. choline.

B. glycerol.

C. palmitic acid.

D. phosphate.

E. sphingosine

8. Primary bile acids are

A. any bile acids found in the small intestine.

B. any bile acids reabsorbed from the small intestine.

C. synthesized in the intestine by bacteria.

D. synthesized in the liver from cholesterol.

E. converted to secondary bile acids by conjugation with glycine or taurine.

9. Which of the following forms of vitamin D is the most active in stimulating Ca++ transport in the gut?

A. Cholecalciferol

B. 25 hydroxy vitamin D3
C. 1,25 dihydroxy vitamin D3
D. 1,24,25 trihydroxy vitamin D3
E. 24,25 dihydroxyvitamin D3
10. Glycerol 3-phosphate in adipose tissue arises primarily from

A. reduction of dihydroxyacetone phosphate.

B. hydrolysis of phosphatidic acid.

C. phosphorylation of glycerol by glycerokinase.

D. uptake from blood.

E. reduction of glyceraldehyde 3-phosphate.

11. Identify a reaction in the synthetic pathway leading to triacylglycerol unique to the intestine.

A. diacylglycerol + fatty acyl-CoA ==> triacylglycerol + CoA

B. phosphatidic acid ==> diacylglycerol + Pi

C. monoacylglycerol + fatty acyl-CoA ==> diacylglycerol + CoA

D. CDP-choline + 1,2-diacylglycerol ==> lecithin + CMP

E. fatty acid + ATP + CoA ==> fatty acyl-CoA + AMP + PPi

12. Lipolysis:

A. is stimulated by insulin.

B. is inhibited by glucagon.

C. requires the action of hormone-sensitive lipase.

D. requires an apolipoprotein.

E. results in an increase in blood concentrations of esterified fatty

acids.

13. The committed step in fatty acid biosynthesis is catalyzed by

A. fatty acid synthase.

B. apoprotein B.

C. HMG-CoA reductase.

D. propionyl-CoA carboxylase.

E. acetyl-CoA carboxylase (malonyl-CoA synthase).

14. Oxidation of which of the following contributes to the production of NADPH in the cytoplasm?

A. malonyl-CoA

B. succinyl-CoA

C. phosphatidic acid

D. acetoacetic acid

E. malic acid

15. An animal is fed malonyl-CoA labeled in the carboxyl group with C14. After several days, palmitic acid is isolated from the liver. Which of the following is true?

A. The palmitic acid will be labeled only in the carboxyl carbon.

B. The palmitic acid will be unlabelled.

C. Every third carbon will be labeled.

D. Only the terminal methyl group will be labeled.

E. The experimental approach is invalid since animal cells cannot make palmitic acid.

16. For transport across the inner mitochondrial membrane, long chain fatty acids are attached to

A. coenzyme A.

B. acyl transacylase.

C. phosphatidylethanolamine.

D. acyl transferase.

E. carnitine.

17. In the phosphoinositide pathway for hormone signaling: binding of hormone to the receptor stimulates ____________: leading to the production of ______________: which in turn activate(s) _________.

A. Protein kinase C: Ca Calmodulin: Phosphatidyl Inositol Kinase

B. Phospholipase C: Diacyl Glycerol and Phosphatidyl Inositol Bisphosphate: Protein kinase C

C. Phospholipase A2: Diacyl Glycerol and Phosphatidyl Inositol Bisphosphate: Protein kinase C

D. Gs Dependent Adenylate Cyclase: Active Protein Kinase: Protein kinase C

E. Phospholipase C: Diacyl Glycerol and Phosphatidyl Inositol Bisphosphate: Adenylate Cyclase

18. The urea cycle

A. converts carbamoyl phosphate to ammonia.

B. is inhibited by N-acetyl glutamate.

C. converts ADP + Pi to ATP.

D. hydrolyzes arginine to form urea.

E. involves enzymes found in both mitochondria and cytosol of skeletal muscle cells.

19. Derivatives of tetrahydrofolic acid participate in the synthesis of each of the following EXCEPT

A. adenosine triphosphate.

B. guanosine triphosphate.

C. thymidine triphosphate.

D. cytidine triphosphate.

E. S-adenosylmethionine.

20. The major mechanism used in the body for the conversion of the alpha-amino group of amino acids to AMMONIA involves the sequential actions of transaminases and

A. D-amino acid oxidases.

B. monoamine oxidases.

C. glutamate dehydrogenase.

D. succinate dehydrogenase.

E. adenine deaminase.

21. Tetrahydrobiopterin is a cofactor required for which one of the following conversions?

A. Dihydrofolate ==> tetrahydrofolate

B. Phenylalanine ==> tyrosine

C. Methionine ==> cysteine

D. Phenylalanine ==> phenylpyruvate

E. None of the above.

22. Metabolism of all of the following amino acids can support the NET synthesis of glucose EXCEPT

A. leucine.

B. alanine.

C. serine.

D. glutamate.

E. threonine.

23. Which of the following compounds serves as a coenzyme for transaminase reactions?

A. pyridoxal phosphate

B. thiamine pyrophosphate

C. nicotinamide adenine dinucleotide

D. flavin adenine dinucleotide

E. coenzyme A

24. Phenylketonuria results from the absence of the enzyme

A. alpha-keto acid decarboxylase.

B. tyrosinase.

C. homogentisate oxidase.

D. alanine transaminase.

E. phenylalanine hydroxylase.

25. The resting potential of a typical nerve cell membrane is determined primarily by its permeability to which of the following?

A. Na+ 

B. K+ 

C. Ca++ 

D. Both Na+ and K+ 

E. all three ions(Na+ ,K+,Ca++ ) 

26. Actin is released from its interaction with myosin by the addition of

A. ADP

B. magnesium ions

C. inorganic phosphate

D. ATP

E. calcium ions

27. All of the following statements concerning contraction are correct EXCEPT which one?

A. The conversion of chemical energy into mechanical energy is the result of protein conformational changes.

B. In the energized state, the myosin headpiece contains both ADP and Pi.

C. An early event in contraction is the binding of calcium to troponin.

D. The thick filament shortens in length to accommodate the thin filament.

E. The myosin binding sites on F-actin are physically blocked by tropomyosin in the resting state.

28. The insulin-receptor is similar other growth-factor receptors such as epidermal growth factor in its

A. ability to phosphorylate tyrosine residues on certain proteins.

B. ability to phosphorylate serine residues on certain proteins.

C. location in the cytosol.

D. ability to bind steroid hormones.

E. specific binding of GTP.

29. Hydrolysis of 3',5'-cyclic-GMP in the retina involves all of the following EXCEPT

A. transducin.

B. phosphodiesterase.

C. guanylate cyclase.

D. light.

30. All of the following statements about integral membrane proteins are true EXCEPT

A. they are associated with lipid in the membrane.

B. they can be transmembranous.

C. they are amphipathic.

D. they are symmetrically distributed within the membrane.

E. they are only removed from the membrane by drastic treatments.

31. All of the following statements about facilitated diffusion are correct EXCEPT

A. transport exhibits saturation kinetics.

B. depending on conditions, transport could occur in either direction across the membrane.

C. the process can allow a substance in cells to be accumulated against a concentration gradient.

D. an interaction between the substance transported and a membrane component is likely to occur.

E. competitive inhibition of the transport of a substance by its chemical analogs is likely to occur.

32. How does the cell maintain a higher level of K+ than of Na+ ?

A. The Na+ leaks out into the surrounding extracellular fluid.

B. K+ is bound to sites inside the cell.

C. The body contains less total Na+ than K+ , so Na+ is found at a low concentration inside the cell.

D. Na+ is actively transported out of the cell and K+ actively transported in the cell.

E. Much of the Na+ outside the cell is bound to protein, so that no NaÉ gradient exists across the cell membrane.

33. Which one of the following amino acids contributes a nitrogen atom to the biosynthesis of the purine ring and both nitrogen and carbon atoms to the biosynthesis of the pyrimidine ring?

A. glycine

B. aspartic acid

C. glutamine

D. glutamic acid

E. methionine

34. Thioredoxin is involved in which of the following conversions?

A. ADP ==> dADP

B. UTP ==> CTP

C. dUMP ==> dTMP

D. dCMP ==> dUMP

E. Folic acid ==> dihydrofolic acid

35. The committed step in de novo biosynthesis of purine nucleotides is

A. the formation of ribose-5-phosphate.

B. the formation of phosphoribosylamine.

C. the formation of inosine monophosphate.

D. the formation of carbamoyl phosphate.

E. the formation of adenosine monophosphate.

36. The enzyme, hypoxanthine-guanine phosphoribosyl transferase

A. is defective in most cases of clinical gout.

B. allows free purines to be reutilized for incorporation into DNA.

C. forms nucleosides as one product.

D. runs out of control in Lesch-Nyhan syndrome.

E. makes a product which stimulates the de novo biosynthesis of purine nucleotides.

37. Each of the following is involved in purine salvage reactions EXCEPT which one?

A. adenine

B. PRPP

C. hypoxanthine

D. orotate

E. guanine

38. An appropriate balance between AMP and GMP levels is achieved at least partly because

A. AMP, GMP and IMP inhibit the rate-limiting step of de novo synthesis.

B. the reactions after the branch point in AMP and GMP synthesis are not subject to allosteric inhibition.

C. ATP provides energy for GMP production and GTP provides energy for AMP production.

D. GMP is produced from AMP in a sequential process.

E. AMP and GMP converge to a common intermediate in their degradative pathways.

39. Allopurinol is

A. a metabolic intermediate in the breakdown of purine nucleotides.

B. a metabolic precursor to uric acid.

C. a metabolic intermediate in the breakdown of pyrimidine nucleotides.

D. an inhibitor of xanthine oxidase.

E. a specific drug used to inhibit acetaldehyde dehydrogenase in acute alcoholism.

40. Which of the following compounds would DIRECTLY serve as a substrate in the reaction which converts nucleotides to deoxyribonucleotides?

A. ATP

B. UMP

C. UTP

D. GTP

E. None of the other answers is correct.

41. In de novo pyrimidine biosynthesis, which of the following compounds is the IMMEDIATE precursor of a cytosine nucleotide?

A. UTP

B. UDP

C. UMP

D. Orotidine 5'-phosphate

E. None of the above.

42. Glycine and cysteine both

A. are precursors of the porphyrin ring.

B. are precursors of glutathione.

C. are essential amino acids.

D. give rise to hippuric acid in the course of detoxification reactions.

E. are excreted in excessive amounts in phenylketonuria.

43. The synthesis of uroporphyrinogen I is greater than that of uroporphyrinogen III in the absence of

A. ferrochelatase.

B. uroporphyrinogen cosynthase.

C. uroporphyrinogen synthase.

D. porphobilinogen deaminase.

E. delta-aminolevulinic acid dehydrase.

44. Carbon dioxide is carried in the blood in greatest amounts as

A. carbamino CO2.

B. dissolved carbon dioxide.

C. carbonic acid.

D. calcium carbonate.

E. bicarbonate ion.

45. Which of the following enzymes is responsible for most of the ammonia formed in the kidney?

A. D-amino acid oxidase

B. Arginase

C. Urease

D. Glutaminase

E. Asparaginase

46. You are informed that a patient has partially compensated respiratory acidosis. Which set of values in the table would you consider compatible with this diagnosis?

       pH    HCO3-   CO2
A.  7.10     28         95             Normal Values:

B.  7.55     49         58             pH = 7.35-7.45

C.  7.20     30         78             pCO2 = 35-45 mm Hg

D.  7.48    20          28             HCO3- = 21-28 meq/L

E.  7.20      9 25

47. The values in the table represent laboratory results obtained from five patients. Which set of values is most typical of the condition of an uncompensated metabolic alkalosis? Normal values are in parentheses.

Patient pH (7.35-7.45); pCO2 (35-45); HCO3- (21-28)

A.  7.40; 60; 35

B. 7.40; 51; 30

C. 7.60; 40; 38

D. 7.60; 24; 25

E. 7.55; 48; 40

48. The principal isozyme form of creatine phosphokinase found in serum following a heart attack is

A. MM.

B. MB.

C. BB.

D. none of the above.

49. Iron is transported in blood almost entirely as

A. free ferric ion.

B. ferritin.

C. free ferrous ion.

D. transferrin.

E. hemosiderin.

50. Which of the following determinations is used to assess transferrin level in serum?

A. white blood cell count

B. total copper binding capacity

C. serum bilirubin

D. total iron binding capacity

E. erythrocyte sedimentation rate

51. The iron content of the body is controlled primarily by which of the processes below?

A. Regulation of urinary excretion.

B. Regulation of dietary iron content.

C. Regulation of biliary excretion of iron.

D. Regulation of iron absorption.

E. None of the above.

52. The precursor of desmosine in elastin is

A. phenylalanine

B. lysine

C. hydroxylysine

D. tyrosine

E. desarginine

53. Collagen is a protein whose conformation is characterized by

A. a triple helix.

B. a double alpha-helix.

C. antiparallel beta-sheet regions.

D. mostly random coil regions.

E. the lack of any stable conformation.

54. All of the following glycosaminoglycans contains sulfate attached to a carbohydrate molecule except one. What is the exception?

A. Hyaluronic acid

B. Chondroitin-4-sulfate

C. Dermatan sulfate

D. Keratan

E. Heparin

55. Which of the following statements about collagen synthesis is true?

A. All collagen alpha chains have the same primary structure.

B. The N-terminal and C-terminal peptides of procollagen are cleaved off immediately before the tropocollagen is excreted.

C. Assembly of tropocollagen into fibers is catalyzed by lysine oxidase.

D. Tropocollagen fibers assemble side-by-side and end-to-end to form a collagen fiber.

E. After assembly of collagen fibers proline is hydroxylated to form hydroxyproline.

56. Hyaluronic acid consists of repeating units of

A. glucose and fructose.

B. glucuronic acid and N-acetylglucosamine.

C. galactose and N-acetylgalactosamine.

D. glucuronic acid and N-acetylgalactosamine.

E. glucuronic acid and N-acetylgalactosamine-4-sulfate.

57. One-third of all the amino acid residues in collagen are:

A. Lysine

B. Hydroxyproline

C. Aspartate

D. Leucine

E. Glycine

58. In nature mucopolysaccharides or glycosaminoglycans are generally found covalently linked to protein cores. Which one is NOT?

A. hyaluronic acid

B. chondroitin sulfate

C. heparin (mast cell)

D. dermatan sulfate

E. heparan sulfate

59. Phosphoadenosine phosphosulfate (PAPS) participates in the

A. biosynthesis of glycosaminoglycans.

B. synthesis of glutathione.

C. synthesis of cysteine from methionine.

D. conversion of methionine to S-adenosyl methionine.

E. conversion to sulfite to sulfate.

60. All of the following coagulation factors contribute to the conversion of prothrombin to thrombin EXCEPT

A. Factor VIIa

B. Factor VIIIa

C. Factor IXa

D. Factor Xa

E. Factor XIIIa

61. The concentration of which of the following proteins would be significantly different in serum versus plasma samples?

A. haptoglobin

B. fibrin

C. albumin

D. fibrinogen

E. immunoglobulin G

62. What is the first coagulation factor to be activated via the intrinsic pathway?

A. Factor II

B. Factor V

C. Factor VII

D. Factor XI

E. Factor XII

63. Which coagulation factor serves at the junction of the extrinsic and intrinsic pathways?

A. Factor II

B. Factor V

C. Factor VII

D. Factor X

E. Factor XII

64. Hemophilia B is a deficiency in which blood coagulation factor?

A. III

B. XII

C. IX

D. X

E. None of the above.

65. The anticoagulant dicoumarol is an antagonist of

A. vitamin E.

B. ascorbic acid.

C. vitamin K.

D. vitamin D.

E. None of the above.

66. Aspirin exerts its effects on blood clotting by

A. binding to fibrinogen.

B. activating plasminogen.

C. blocking the action of phospholipase.

D. inhibiting cyclooxygenase.

E. stimulating the formation of thrombin.

67. Urobilinogen is formed

A. in the liver parenchymal cells.

B. in the reticuloendothelial system.

C. in the gut by bacteria.

D. in the urine.

E. by pancreatic enzymes.

68. Increased excretion of urobilinogen in the urine is most commonly the result of

A. hemolysis.

B. erythropoetic porphyria.

C. parenchymal liver disease such as viral hepatitis.

D. iron deficiency.

E. bile duct obstruction.

69. An increase in plasma bilirubin diglucuronide concentration accompanied by a marked decrease in fecal urobilinogen content is most often associated with

A. hemolysis.

B. erythropoetic porphyria.

C. parenchymal liver disease such as viral hepatitis.

D. iron deficiency.

E. bile duct obstruction.

70. All of the following statements concerning hemoglobin degradation are correct EXCEPT

A. The heme ring is split at the alpha-methane bridge to form biliverdin.

B. Heme breakdown produces carbon monoxide.

C. Reduction of biliverdin produces bilirubin.

D. Iron is removed from heme and excreted from the body.

71. The glucose alanine cycle involves

A. Glucose

B. Alanine

C. Both A and B.

For each of the following questions, one or more of the answers are correct. Choose answer:

A. If only 1, 2, and 3 are correct.
B. If only 1 and 3 are correct.
C. If only 2 and 4 are correct.
D. If only 4 is correct.
E. If all are correct.

72. Antibody synthesis occurs in 

1. B-cells

2. plasma cells

3. B-lymphocytes.

4. T-lymphocytes.

73. Which of the following statements are true? 

1. IgM and IgA can form polymeric immunoglobulins with J-chain

2. Variable region domains of antibodies contain about 110 amino acids.

3. Constant region domains of immunoglobulins are about 110 amino acids each.

4. Immunoglobulin class is determined by the heavy chain type that it contains.

74. Basic structural features associated with immunoglobulins are the 

1. two beta-pleated sheets producing the immunoglobulin fold.

2. 110 amino acid structural unit called a domain.

3. carbohydrate carried by the heavy chain.

4. three hypervariable regions (complementarity determining regions, CDRs), each associated with the variable region domain of the light chain and the variable region domain of the heavy chain.

75. DNA recombination occurs in lymphocytes during their differentiation to

1. form an exon encoding a functional antibody light chain variable region domain.

2. switch immunoglobulin classes, thereby changing antibody effector functions.

3. form an exon encoding a functional antibody heavy chain variable region domain.

4. change effector functions of a functional J-chain polypeptide region.

76. Monoclonal antibodies are 

1. produced by a single T-lymphocyte type.

2. useful in clinical diagnostic tests, e.g., for pregnancy or hepatitis determination. 

3. not promising for the development of clinical immunotherapy treatments.

4. able to recognize a single epitope.

77. Immune system mediated cytotoxicity can occur via 

1. IgM or IgG activation of the complement cascade.

2. a complement independent pathway from the secreted protein cytolysin.

3. the protein perforin secreted by natural killer cells or cytotoxic T-cells.

4. activated macrophages secreting tumor necrosis factor (TNF) protein.

78. Antigen processing occurs intracellularly

1. after antigen-antibody complexes stimulate J-chain synthesis.

2. so that antigen fragments can be presented to B-cells.

3. in virally infected cells to present viral antigen via MHC Class II proteins.

4. via two different pathways involving MHC Class I or Class II proteins for antigen presentation.

79. Cytokines

1. assist immunoglobulin class switching.

2. facilitate phagocytosis among all cells of the immune system.

3. increase immunoglobulin production.

4. are cytotoxic to antigen presenting cells bearing MHC Class I proteins.

80. Which of the following statements are true? 

1. Helper T-cell reactions are mediated through a CD8 (T8) protein interacting with Class II MHC proteins bearing an antigen fragment specifically recognized by the T-cell antigen receptor.

2. The principal secretory immunoglobulin is IgE, and the major immunoglobulin responsible for allergies is IgA.

3. The first immunoglobulin synthesized in a primary immune response is always IgG, and the most abundant immunoglobulin in the plasma is IgM.

4. The outcome of B or T-lymphocyte activation following antigen recognition is cell proliferation, differentiation and cytokine production.
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