Biochemistry Examinations '96-2000

Block III


MEDBIOCHEM EXAM 3, 2000

1.
Which of the following is increased in LIVER in response to insulin?


A.
Phosphorylated glycogen phosphorylase.


B.
Cell surface glucose transporters.


C.
Cyclic AMP.


D.
Fructose 2,6 bisphosphate.


E.
Phosphorylated PHAS-1.


Answer: 
D

2.
The formation of a soft clot during blood coagulation involves:

A. the aggregation of fibrinopeptides A and B by end-to-end and side-to-side polymerization.

B. the action of thrombin on fibrin monomers in the presence of calcium ions.

C. a transamidation reaction between the side chains of glutamine and lysine residues catalyzed by fibrinase and calcium ions to form covalent linkages between fibrin monomers.

D. the proteolysis of fibrinogen to fibrin monomers catalyzed  by fibrinase.

E. the thrombin-catalyzed conversion of fibrinogen to fibrin and the non-enzymatic aggregation of fibrin monomers.


Answer: 
E

3.
In severe hemolytic disease the major effect is:


A.
increased serum direct bilirubin.


B.
increased serum indirect bilirubin.


C.
increased urine bilirubin.


D.
decreased  urinary urobilinogen .


E.
increased serum biliverdin.


Answer: 
B

4.
You recently cloned a cDNA that you believe encodes a new oncogene expressed in lymphocytes. You want to determine whether the cDNA truly represents the mRNA for this oncogene, or encodes something else. Which of the following tests would NOT help you determine this?


A.
A Northern blot of RNA from lymphocytes using the cDNA as a probe.


B.
Sequence analysis of the cDNA using the Maxim and Gilbert method.


C.
A Southern blot of the protein using the mRNA as a probe.


D.
Protein sequencing of the oncogene protein using the Edman Degradation method.


E.
Determination that expression of the cDNA in tissue culture cells imortalizes those cells.


Answer: 
C

5.
Which of the following statements below is FALSE?

A. B-cells synthesize heavy chains, light chains and J-chains.

B. Cytotoxic T-cells mediate their lytic function via perforin deposition on the target cell, after recognition of a peptide fragment presented by its Class I proteins.

C. Antibody paratopes result from the juxtaposition of six hypervariable regions, three each from the heavy chain and the J-chain variable region domains.

D. Histocompatibility antigens are cell surface, heterodimeric proteins that are most simply characterized as Class I and Class II proteins.

E. Humans have five major immunoglobulin classes and several subclasses of two of these major classes.


Answer: 
C

6.
X-rays have revealed  the presence of a stone in the common bile duct in an individual who has recently become jaundiced.  Which group of laboratory findings is most likely to be present in this case?

A. Elevated blood levels of bilirubin glucuronide; light colored feces; elevated excretion of urinary urobilinogen.

B. Elevated blood levels of albumin-bound bilirubin; light colored feces; elevated urinary excretion of urobilinogen.

C. Elevated blood levels of bilirubin glucuronide; normal colored feces; elevated urinary excretion of urobilinogen.

D. Elevated blood levels of albumin bound bilirubin; normal colored feces; decreased urinary excretion of urobilinogen.

E. Elevated blood levels of bilirubin glucuronide; light colored feces; decreased urinary excretion of urobilinogen.


Answer: 
E

7.
Which of the following would NOT be a feasible approach to cancer therapy?

A. Surgical removal of small intestinal polyps prior to K-ras activation.

B. A reagent that maintained lengthened telomeres in metastatic cells.

C. A regimen of chemical treatments that attack rapidly growing cells.

D. A radioactive substance coupled to a ligand specific for an unusual class of cell surface receptors associated with lymphoma.

E. A substance that stops cell cycle progression through S phase.


Answer: 
B

8.
A patient who has been without caloric intake for three days will exhibit which of the following?


A.
gluconeogenesis is accelerated.


B.
muscle breakdown is accelerated.


C.
red blood cells use ketones for energy.


D.
fats are converted to ketone bodies.


E.
glycerol is consumed by adipose tissue.


Answer: 
D

9.
All of the following statements regarding acid-base disequilibria are true EXCEPT:

A. in cases of  respiratory impairment, we expect to find respiratory acidosis.

B. hyperventilation results in production of an alkaline urine.

C. if the numerator of the log term in the Henderson-Hasselbalch equation is primarily affected, we describe the condition as metabolic.

D. if denominator of the log term in the Henderson-Hasselbalch equation is primarily affected, we describe the condition as respiratory.

E. Impaired ability of the kidney to excrete protons will result in an increased anion gap.


Answer: 
E

10.
Which of the listed events in collagen biosynthesis occur outside the cell?

            1. hydroxylation of proline

            2. formation of crosslinks

            3. cleavage of propeptides from procollagen

            4. translation of mRNA into protein

            5. triple helix formation


A.
1, 4, 5


B.
4, 5


C.
1,2


D.
2,3


E.
2,3,5


Answer: 
D

11.
A finding of LDH1>LDH2 is most consistent with disease of the:


A.
heart.


B.
liver.


C.
lung.


D.
kidney.


E.
brain.


Answer: 
A

12.
Which of the following is required for cytochrome P-450 action?


A.
NADH.


B.
Adrenodoxin. 


C.
CO2.


D.
FADH2.


E.
Thioredoxin.


Answer: 
B

13.
Which of the following would NOT be useful in an RT-PCR experiment?


A.
Taq polymerase and a mixture of dNTPs.


B.
Agarose gel electrophoresis.


C.
Controlled temperature block capable of rapid changes in temperature.


D.
DNA ligase and a mixture of rNTPs.


E.
Reverse transcriptase and a mixture of dNTPs.


Answer: 
D

14.
The following statements are true, EXCEPT which one?

A. Paratopes of antibodies result from the appropriate juxtaposition of the hypervariable regions of immunoglobulin heavy and light chains.

B. Antigens are most frequently proteins or carbohydrates.

C. Antigens can be part of one's own body.

D. Small topological features, called paratopes, are parts of antigens.

E. Autoimmune diseases occur from recognition of self-antigens by one's own immune system.


Answer: 
D

15.
The protein that becomes activated in the presence of heparin is:


A.
protein C.


B.
protein S.


C.
tissue factor.


D.
high molecular weight kininogen.


E.
antithrombin III.


Answer: 
E

16.
A wealthy family approaches you to determine whether their favorite pet dog, Chipsie, might be the offspring of two prize pooches, Itsy and Betsy. After performing several tests, you inform them that Itsy and Betsy could NOT possibly be the parents of Chipsie. How did you know this? (Choose the most conclusive answer.)

A. Chipsie is different from both Itsy and Betsy by at least five different unlinked RFLPs using DNA fingerprinting.

B. A Southern blot of genomic DNA samples from all three dogs showed they shared the same form of histone H1.

C. Blood typing showed all three dogs carried similar blood antigen types.

D. Itsy and Betsy were both Alsatian Bloodhounds, and could not possibly breed traits determined by homozygous alleles.

E. Chipsie's coat color is different from Itsy's but not from Betsy's.


Answer: 
A

17.
A patient exhibits an elevated ratio of direct to indirect bilirubin. Which of the following is consistent with this finding? 


A.
biliary obstruction.


B.
thalassemia.


C.
vitamin B12 deficiency.


D.
sickle cell disease.


E.
Gilbert's syndrome.


Answer: 
A

18.
All of the following statements about glutathione are correct EXCEPT:


A.
in the absence of reduced glutathione, damage to red cell membranes results.


B.
glutathione may be described to function as an antioxidant.


C.
reduced glutathione functions in red cells in part to remove hydrogen peroxide.


D.
glutathione is a aspartate-containing tripeptide.


E.
oxidized glutathione consists of six amino acid residues, and it contains a disulfide bridge.


Answer: 
D

19.
The statements below are true, EXCEPT which one?

A. The immune system typically effects cytotoxicity to "foreign" cells by generating "pores" in the membrane of the target cell.

B. The CD8 (T8) T-cell protein also serves as the receptor for the HIV virus responsible for AIDS.

C. When immune system cells become activated, they are usually stimulated to proliferate, differentiate and produce cytokines.

D. The so-called immunoglobulin fold results from two antiparallel, beta-pleated sheets held together by disulfide bonds.

E. IgM always appears first during the course of an immune response and is able to fix complement.


Answer: 
B

20.
The enzyme form (isoenzyme) of creatine phosphokinase that is specifically elevated in serum following a heart attack (myocardial infarction) consists of:


A.
two M subunits.


B.
one M and one B subunit.


C.
two B subunits.


D.
one B and two M subunits.


E.
two B and one M subunit


Answer: 
B

21.
Your patient is an 8-year-old male who has congenital adrenal hyperplasia due to a deficiency in 11b hydroxylase, a disorder that blocks conversion of progesterone into corticosteroids creating a corticosteroid deficiency. This has produced precocious puberty due to the accelerated production of which of the following?


A.
Testosterone made from cortisol.


B.
Estrogen made from cortisol.


C.
Testosterone made from progesterone.


D.
Testosterone made from estrogen.


E.
Cortisol made from testosterone.


Answer: 
C

22.
A patient presents with mild anemia that came on within two months of birth. You suspect a form of thallasemia. To further diagnose her disease, which of the following tests would be LEAST appropriate?


A.
PCR using primers that detect a VNTR associated with the alpha-globin gene locus.


B.
Polyacrylamide gel electrophoresis to determine the relative levels of her alpha- and beta-globins.


C.
Pedigree analysis of her family for two previous generations.


D.
Sweat test to determine levels of chloride ion transporters.


E.
Northern blot analysis of red blood cell RNA to detect levels of alpha- and beta-globin mRNA transcripts.


Answer: 
D

23.
Which of the glycosaminoglycans is devoid of uronic acid units?


A.
Dermatan sulfate.


B.
Keratan sulfate.


C.
Heparan sulfate.


D.
Chondroitin-4-sulfate.


E.
Chondroitin-6-sulfate.


Answer: 
B

24.
The step in porphyrin biosynthesis that is excessively stimulated during an 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.


Answer: 
A

25.
Which of the following mediates the interaction between a hormone receptor and adenylate cyclase?


A.
Phosphorylase.


B.
3',5' cyclic AMP.


C.
Guanosine monophosphate (GMP).


D.
Cyclic GMP phosphodiesterase.


E.
a G protein.


Answer: 
E

26.
Which statement below is TRUE about antigens?


A.
Antigens are most frequently nucleic acids.


B.
Antigens require J-chains.


C.
Antigens are usually low molecular weight.


D.
Antigens contain a paratope formed from six hypervariable regions.


E.
Antigens are generally proteins and carbohydrates.


Answer: 
E

27.
A deficiency in the enzyme, a-iduronidase would result in accumulation of which of the following?


A.
Chondroitin-6-sulfate.


B.
Heparan sulfate.


C.
Hyaluronic acid.


D.
Keratin sulfate.


E.
Chondroitin-4-sulfate.


Answer: 
B

28.
You want to confirm a diagnosis of a genetic form of cancer. You suspect it might be a mutation in one of two genes. To correctly prescribe treatment, you want to determine which of the genes is mutated in the cancerous cells. Which of the following techniques would be LEAST helpful in confirming your diagnosis?

A. Southern blot analysis of the patient's DNA using probes from the two candidate genes.

B. Western blot analysis of proteins from the cancer tissue using an antibody that recognizes a common mutated form of one of the proteins.

C. Transgene therapy by introduction of the pRb anti-oncogene.

D. Sequence analysis of each of the likely genes from the patient's DNA.

E. PCR analysis of DNA from the cancer tissue using primers that surround the most commonly deleted exons associated with the disease in each gene.


Answer: 
C

29.
Phosphoadenosine phosphosulfate (PAPS) participates in the:


A.
biosynthesis of glycosaminoglycans.


B.
synthesis of glutathione.


C.
synthesis of cysteine from methionine.


D.
conversion of cysteine to taurine.


E.
conversion to sulfite to sulfate.


Answer: 
A

30.
You have admitted a chronic alcoholic whose only caloric intake since his wife left him several days ago has been burgundy wine (no sugar). His blood sugar is 50 mg/dl (normal range 70-100 mg/dl). Which of the following explains the blood sugar concentration?


A.
Ethanol inhibits PEP carboxykinase.


B.
Ethanol is converted into lactic acid instead of glucose.


C.
Ethanol depletes cellular NADH.


D.
Ethanol depletes cellular pyruvate.


E.
Ethanol is converted into ketone bodies.


Answer: 
D

31.
Which of the following statements is FALSE?

A. Cell surface receptors generally act through a second-messenger cascade.

B. Hyperphosphorylation of the retinoblastoma protein is required for movement through the G1 checkpoint of the cell cycle.

C. An autocrine factor might trigger activation of the Ras proto-oncogene.

D. Mutations in housekeeping genes generally have deleterious effects early in development.

E. Retroviral oncogenes are always homologs of cellular DNA-binding proteins.


Answer: 
E

32.
All of the following statements concerning muscle contraction are correct EXCEPT which one?

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

A. In the relaxed state, the myosin headpiece contains both ADP and Pi.

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

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

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


Answer: 
D

33.
Each of the following statements about bilirubin is correct EXCEPT which one?


A.
Major production of bilirubin from heme occurs in phagocytic cells of spleen and liver.


B.
One molecule of carbon monoxide is produced per heme molecule degraded to bilirubin.


C.
Bilirubin is transported in blood chiefly in specific combination with albumin.


D.
The conjugation of bilirubin is catalyzed by UDP-glucose dehydrogenase.


E.
The transport of bilirubin from liver cells into bile can take place against a concentration gradient.


Answer: 
D

34.
Which one of the following is FALSE about antigen-antibody reactions?

A. Their complexes can be phagocytized and degraded to peptide fragments for antigen presentation by Class II proteins.

B. They function to identify antigens for subsequent removal from the body.

C. They always occur with complement and subsequent lysis of a target cell.

D. They are involved in allergic responses.

E. They do not require participation of CD4 (T4) or CD8 (T8) accessory proteins.


Answer: 
C

35.
Which listed condition describes a person with a normal blood pH, a decreased blood  PCO2 and an increased level of ammonium salts in the urine?


A.
Compensated metabolic acidosis.


B.
Compensated metabolic alkalosis.


C.
Compensated respiratory acidosis.


D.
Compensated respiratory alkalosis.


E.
None of the above.


Answer: 
A

36.
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.


Answer: 
A

37.
You want to determine whether the protooncogene for a recently discovered oncogene is a tyrosine kinase. Which of the following tests would NOT help you determine this?

A. Sequencing the cDNA for the oncogene using the Sanger enzymatic method.

B. Performing a protein assay that determines whether the oncogene can transfer a phosphate from ATP to another protein containing tyrosine.

C. A Southern blot comparing DNA from mature red blood cells using the oncogene cDNA as a probe.

D. Comparison of the oncogene protein sequence to that of known tyrosine kinases.

E. A Western blot using an antibody against a protein domain commonly found in tyrosine kinases.


Answer: 
C

38.
The primary failure in collagen biosynthesis that results in scurvy is improper:


A.
assembly of the amino acids in the sequence of pro alpha-1 chains.


B.
formation of disulfide bonds.


C.
extent of crosslinking.


D.
extent of hydroxylation.


E.
cleavage by procollagen peptidase.


Answer: 
D

39.
Which of the following statements is FALSE?


A.
In adenosine deaminase deficiency dATP accumulates in T cell lymphocytes.


B.
Cystic fibrosis is an extremely rare disease that primarily affects muscle growth in male children.


C.
People heterozygous for hemoglobin S have partial resistance to malaria.


D.
In normal children, fetal hemoglobins do not persist beyond six months.


E.
PKU is usually caused by a deficiency in the enzyme phenylalanine hydroxylase.


Answer: 
B

40.
Which of the following is found in starvation, but NOT in Type I diabetes?


A.
An increase in the rate of oxidation of fatty acids by the liver.


B.
An increase in the rate of protein degradation in muscle.


C.
An increase in the conversion of alanine to pyruvate in skeletal muscle.


D.
Increased gluconeogenesis from pyruvate.


E.
Increased in the use of ketone bodies as energy by the brain.


Answer: 
E

41.
All of the following statements about iron metabolism are correct EXCEPT:


A.
body iron is regulated by regulating the rate of renal excretion.


B.
overloading of iron in the body can occur as a result of repeated transfusions.


C.
transferrin is a glycoprotein that binds iron in the plasma.


D.
specific receptors for transferrin are required for delivery of iron to liver and erythropoetic tissue.


E.
ferritin stores iron in an oxidized form within a central cavity formed by its subunits.


Answer: 
A

42.
All of the following statements are true about cyclic AMP-dependent protein kinase EXCEPT which one?


A.
It is composed of 2 cyclic AMP binding regulatory subunits and 2 catalytic subunits.


B.
It principally catalyzes the phosphorylation of tyrosine residues on proteins.


C.
It catalyzes the conversion of inactive phosphorylase kinase to active phosphorylase kinase.


D.
It activates hormone-sensitive lipase.


E.
It inhibits glycogen synthase.


Answer: 
B

43.
Which of the statements is TRUE?

A. The B-cell antigen receptor specifically recognizes the intact antigen carried by the major histocompatibility complex class I protein.

B. The major histocompatibility complex class I protein is recognized by the CD4 (or T4) protein of the cytotoxic T-cell.

C. The macrophage antigen receptor is a heterodimeric protein with variable region domains and constant region domains.

D. The major histocompatibility complex class I protein is recognized by the CD8 (or T8) protein of the helper T-cell.

E. The CD3 complex of the T-cell is primarily responsible for signal transduction, following antigen fragment recognition by the T-cell antigen receptor.


Answer: 
E

44.
Which of the following statements is FALSE?

A. For each restriction endonuclease, there exists a restriction methylase.

B. The multiple cloning site in a modern plasmid interrupts the selectable drug resistance gene.

C. On average, restriction enzymes with 4 basepair recognition sequences will cut DNA more often than those with 6 basepair recognition sequences.

D. Most restriction enzymes recognize DNA palindromes.

E. DNA sequencing often makes use of 2', 3' dideoxynucleotides.


Answer: 
B

45.
Acute intermittent porphyria 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.


Answer: 
C

46.
Which of the following is increased in adipose tissue in response to catecholamines?


A.
Synthesis of glycogen.


B.
Lipolysis.


C.
Glycolysis.


D.
Pyruvate dehydrogenase.


E.
Ketone bodies.


Answer: 
B

47.
Which of the following statements is FALSE?

A. Most mutations are silent or neutral.

B. Individuals who are heterozygous for the sickle cell allele have increased resistance to infection by the AIDS virus.

C. Only germ line mutations are passed to the offspring.

D. Infants with PKU disease are placed on special diets from birth.

E. Hereditary persistence of fetal hemoglobin can be due to a deletion in the beta-globin gene cluster.


Answer: 
B

48.
The most dramatic increases in the serum transaminase,  SGPT (ALT) levels occur in patients with:


A.
uncomplicated biliary obstruction.


B.
chronic hemolysis.


C.
malabsorption of fat-soluble vitamins.


D.
inflammatory diseases of the liver.


E.
uncomplicated intrahepatic cholestasis.


Answer: 
D

49.
The Gq group of G proteins activate:


A.
adenylate cyclase.


B.
guanylate cyclase.


C.
protein kinase A.


D.
phospholipase C.


E.
cyclic GMP phosphodiesterase.


Answer: 
D

50.
Which one of the following is a FALSE statement?

A. IgD is the principal immunoglobulin associated with allergic reactions.

B. Organ transplant rejection results from an immune response that occurs from the recognition of "foreign" antigens associated with the transplanted organ.

C. Secretory piece is a receptor fragment associated with IgA, resulting from the transcytosis of IgA across the epithelial cell into the mucous secretions.

D. An autoimmune response is an example of an immune system dysfunction.

E. Viral antigen fragments of an infected cell are presented to cytotoxic T-cells via the cell surface Class I proteins.


Answer: 
A

51.
Gas exchange in the LUNG (release of carbon dioxide and uptake of oxygen) involves all of the following reactions in the red blood cell EXCEPT:


A.
carbonic anhydrase catalyzed conversion of carbonic acid to carbon dioxide and water.


B.
combination of carbon dioxide with hemoglobin to produce carbamino CO2.


C.
exchange of external (serum) bicarbonate ion with internal chloride ion.


D.
diffusion of carbon dioxide out of red blood cells.


E.
combination of bicarbonate ion with hydrogen ion in a reaction that is not enzyme-catalyzed.


Answer: 
B

52.
Adenosine deaminase deficiency has been the target of much effort in gene therapy research. Why?

A. The disease is X-linked, and there are fewer copies to repair.

B. The disease is relatively rare, and therefore is infrequently found in the homozygous condition.

C. The disorder can respond to a very large range of expression of the adenosine deaminase gene.

D. The disorder is caused by mutations in the collagen gene that are easily replaced by bone marrow transplantation.

E. The gene is dominant, and easily diagnosed.


Answer: 
C

53.
Why are most mutations recessive?

A. Mutations often result in a gain of new function in a protein.

B. Mutations generally result in loss of protein function which can be compensated by the normal allele in heterozygotes.

C. UV light damage to DNA cannot be repaired in xeroderma pigmentosa patients.

D. Mutations generally occur in variable tandem repeat regions near genes.

E. Mutations allowed Wolverine to grow cool metal spikes from his arms.


Answer: 
B

54.
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.


Answer: 
B

55.
Upon stimulation of a muscle to contract, which one of these events occurs following calcium ion binding to troponin?


A.
Cross bridge formation.


B.
Depolarization of the sarcolemma.


C.
Depolarization of the T-tubules.


D.
Release of acetylcholine at the neuromuscular junction.


E.
Calcium ion release from the sarcoplasmic reticulum.


Answer: 
A

56.
25-dihydroxycholecalciferol:


A.
is produced by the liver.


B.
stimulates mobilization of calcium ions from bone.


C.
activates a gene in the intestine.


D.
reduces absorption of calcium by the intestine.


E.
synthesis is increased by parathyroid hormone.


Answer: 
A

57.
A congenital defect in which enzyme may cause hemolytic anemia in men given the antimalarial drug, primaquine?


A.
Hexokinase.


B.
Pyruvate kinase.


C.
Glucose 6-phosphate dehydrogenase.


D.
Phosphofructokinase.


E.
Glyceraldehyde 3-phosphate dehydrogenase.


Answer: 
C

58.
Which of the following statements is FALSE?

A. IgA and IgM can form polymeric immunoglobulins in the presence of J-chain, but IgG cannot do this.

B. Antigen-antibody reactions occur as a consequence of the complementarity of fit between the epitope and the paratope.

C. An antibody can be secreted or exist as an integral membrane protein.

D. Two different types of DNA recombination events occur in B-cells -- one generates variable region domains and the other results in light chain switching.

E. Cytokines are polypeptide hormones that regulate different cellular functions of the immune system.


Answer: 
D

59.
Each of the following statements concerning the human blood clotting system is correct EXCEPT which one?

A. It is dependent on the presence of calcium ions.

B. It requires two non-enzymic glycoprotein cofactors.

C. It can be blocked in vitro by dicoumarol.

D. It consists of a series of reactions of limited proteolysis resulting in chemical amplification of one or more initiating events.

E. It requires platelet phospholipid.


Answer: 
C

60.
In preparation of a DNA probe for Southern hybridization, which of the following steps is NOT necessary?


A.
Ligate RNA into a double-stranded circular form.


B.
Label DNA by incorporation of an a[32P]-dNTP.


C.
Boil probe to denature DNA strands.


D.
Hybridize primers for initiation of DNA synthesis.


E.
Extend primer DNA using DNA polymerase.


Answer: 
A

MEDBIOCHEM EXAM 3, 1999

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

[This will be cleaned up later. Posting in a hurry now to make results available. Liaison results at bottom of page.] 

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. A DNA deletion occurs 1000 bp upstream of the src protooncogene, causing it to be activated. The sequence deleted is probably a(n):

 A. promoter.

 B. operator.

 C. enhancer.

 D. silencer.

 E. initiator.

 

2. Your molecular biologist colleague tells you she is "about to run a Western blot." Most likely her first step will be to:

 A. Prepare an acrylamide gel containing urea.

 B. Prepare a hybridization probe.

 C. Prepare an agarose gel.

 D. Prepare an SDS-polyacrylamide gel.

 E. A or C.

  

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

 A. Change in reading frame.

 B. Diminution of polyadenylation.

 C. Deletion of the 5' splice site.

 D. Nothing (i. e., no consequence).

 E. Loss of the start codon.

  

4. Which of the following processes will be affected by naladixic acid in E. coli?

 A. mRNA translation.

 B. mRNA capping.

 C. DNA methylation.

 D. DNA replication.

 E. All of the above.

  

5. Which of the following is NOT a feature of pseudogenes?

 A. Often lack introns.

 B. Are transcribed, spliced, and polyadenylated normally.

 C. Often have poly(A) tails.

 D. Are not made into mRNA.

 E. A and B.

  

6. Which of the following would NOT make a good selectable marker for a plasmid expressed in bacteria?

 A. alpha amanatin resistance.

 B. naladixic acid resistance.

 C. tetracycline resistance.

 D. ampicillin resistance.

 E. disruption of the lac Z gene.

  

7. Which of the following enzymes are NOT used in cDNA cloning?

 A. RNA polymerase.

 B. DNA polymerase.

 C. Reverse transcriptase.

 D. Restriction endonuclease.

 E. DNA ligase.

  

8. Which statement best describes, "junk" DNA?

 A. Some "junk" DNA may have a function.

 B. It is never transcribed into RNA.

 C. It consists of short repeated sequences of DNA.

 D. Pseudogenes never have introns.

 E. All pseudogenes contain Alu sequences.

  

9. Which of the following statements is NOT true?

 A. Prokaryotic chromosomes have multiple origins of replication.

 B. snRNAs have 5' Caps.

 C. Transfer RNA "decodes" the Genetic Code.

 D. rRNA has phosphate at its 5' end.

 E. Mitochondria use a unique DNA polymerase for replication.

  

10. Which of the following is NOT involved in translational initiation or elongation?

 A. tRNA synthetase.

 B. AUG codon.

 C. GTP.

 D. Shine-Delgarno sequence.

 E. EF-Tu.

  

11. 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.

 E. Only a single histone H1 per nucleosome.

  

12. Which of the following is NOT a feature of nuclear mRNA splicing?

 A. Has a "lariat" intermediate.

 B. Requires the dinucleotides "GU" at the 5' end of the intron.

 C. Requires the signal AAUAAA in the mRNA.

 D. Is required prior to transport of most mRNAs from the nucleus to the cytoplasm.

 E. Is not required for histone mRNA formation.

  

13. Which of the following statements is NOT true of PCR?

 A. It is useful in the diagnosis of certain genetic disorders.

 B. It requires stringent laboratory precautions to ensure its validity.

 C. RT-PCR requires the use of the enzyme reverse transcriptase during cDNA synthesis.

 D. Use of thermostable DNA polymerases have greatly aided in its usefulness.

 E. Only one primer is required.

  

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

 A. histone mRNA.

 B. the lac operon mRNA.

 C. the snRNA component of the U2 snRNP.

 D. ribosomal protein L17 mRNA.

 E. adenosine deaminase mRNA.

  

15. Which statement about mRNA splicing is FALSE?

 A. Intron sequences encode protein domains.

 B. Mechanism involves an unusual 5' to 2' nucleotide linkage.

 C. The second transesterification releases the lariat intermediate.

 D. snRNPs have a protein component.

 E. Exons are linked by phosphodiester bonds.

  

16. Which of the following most closely describes hnRNA?

 A. It participates directly in translation.

 B. It is the primary product of pol II transcription.

 C. It always contains introns.

 D. All hnRNA must be polyadenylated before it is translated.

 E. B and D.

  

17. Which of the following feature of eukaryotes serves the same function as the Shine-Delgarno sequence?

 A. 5' Cap.

 B. Pribnow box.

 C. Enhancer.

 D. Homeo box.

 E. Polyadenylation signal.

  

18. Which of the following proteins can introduce positive supercoils into DNA?

 A. Primosome.

 B. DNA ligase.

 C. Helicase.

 D. Single strand-binding protein.

 E. XPF protein.

  

19. A mutation that allows read-through of a stop codon during translation is called a ______ mutation.

 A. termination.

 B. transversion.

 C. amber.

 D. suppressor.

 E. silencer.

  

20. The gene for albumin is highly expressed in the liver; which of the following is LEAST likely about the chromatin near that gene?

 A. The albumin gene is in a region of euchromatin in liver.

 B. The DNA is highly methylated at pCpG sequences in the region.

 C. Histones are less abundant in the region.

 D. Histones are acetylated in the region.

 E. A and C.

  

21. Which of the following is NOT a general feature of enhancers?

 A. Distance independence.

 B. They are found in prokaryotes and eukaryotes.

 C. Orientation independence.

 D. The proteins that bind them generally function as dimers.

 E. B and C.

  

22. Which statement about the mRNA 5' cap is FALSE?

 A. Contains a methylated guanosine residue.

 B. Interacts with fMet-tRNA during translational initiation.

 C. Ribosomal RNAs do not have caps.

 D. Aids in ribosome-mRNA association.

 E. Has a free 3' hydroxyl group.

  

23. The first three nucleotides of a palindromic restriction endonodease recognition sequence are 5'-AAG-3'. What is the entire six basepair recognition sequence (both strands)?

 A. 5'-AAG-3'
3'-TTC-5'

 B. 5'-AAGCTT-3'
3'-TTCGAA-5'

 C. 5'-AAGCTT-3'
5'-TTCGAA-3'

 D. 5'-AAGGAA-3'
3'-TTCCTT-5'

 E. None of the above.

  

24. You have determined that a strand of DNA is GC-rich. Its complementary strand is:

 A. AT-rich.

 B. pyrimidine-rich.

 C. purine-rich.

 D. GC-rich.

 E. cannot determine from the information given.

  

25. Which of the following is NOT required for DNA sequencing by the Sanger method?

 A. DNA polymerase.

 B. Reverse transcriptase.

 C. Oligonucleotide primer.

 D. dTTP & dCTP.

 E. Dideoxy adenosine triphosphate.

  

26. You have incorporated a radioactive "label" into a PCR primer. After 30 cycles of PCR, the radioactivity will be found:

 A. only in the original target DNA molecules.

 B. in 50% of the new DNA molecules.

 C. interspersed between the parent and child strands of both new DNA molecules.

 D. in 100% of the new DNA molecules.

 E. A and D.

  

27. Which statement most accurately describes restriction endonucleases?

 A. They fall into the helix-loop-helix family of DNA binding proteins.

 B. DNA methylases protect bacteriophage genomes from digestion.

 C. Useful restriction enzyme sites in the "polylinker" digest the plasmid only once.

 D. They require DNA ligase to complete their activity.

 E. Always cut within the lac Z gene.

  

28. Which of the following statements is FALSE about eukaryotic chromosome structure?

 A. Centromeres contain alphoid repeats.

 B. Protein scaffold required for complete compaction.

 C. High telomerase activity has been associated with some cancers.

 D. Mitochondrial chromosomes sometimes contain short telomeres.

 E. Mitochondrial genes sometimes use a different genetic code.

  

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

 A. E. coli RNA polymerase.

 B. Histone H1.

 C. Cleavage stimulation factor.

 D. EF-Tu.

 E. The C/EBP enhancer binding factor.

  

30. Which of the following sets of components are required for enzymatic DNA sequencing?

 A. DNA, a primer, ATP, dideoxy nucleotides, DNA polymerase.

 B. DNA, a primer, dNTPs, dideoxy nucleotides, DNA polymerase.

 C. RNA, two primers, NTPs, dideoxy nucleotides, RNA polymerase II.

 D. RNA, two primers, NTPs, AZT, Taq polymerase.

 E. DNA, a primer, dNDPs, dideoxy ribonucleotides, RNA polymerase II.

  

31. Which of the following statements is FALSE?

 A. Hypervariable regions form the epitope of the antibody or T-cell receptor.

 B. An antibody can be secreted or exist as an integral membrane protein.

 C. IgA and IgG can form polymeric immunoglobulins in the presence of J-chain.

 D. DNA recombination events, involving widely separated DNA elements on the chromosome, are required for variable region domain formation of antibodies and T-cell antigen receptors, as well as heavy chain class switching events.

 E. IgM, the most abundant immunoglobulin, always appears first during the course of an immune response, followed by IgG during the secondary response.

  

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

 A. The radioactivity will be transferred to the retinoblastoma protein by the action of cyclinD-cdk4.

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

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

 D. The radioactivity will be incorporated into DNA by the action of reverse transcriptase.

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

  

33. Increased plasma insulin can result in:

 A. increased adipocyte adenylate cyclase activity.

 B. decreased hepatocyte glucokinase

 C. decreased hepatocyte glycogen.

 D. decreased hormone sensitive lipase activity.

 E. decreased hepatocyte pyruvate dehydrogenase activity.

  

34. All the following substances are potentially mitogenic EXCEPT:

 A. Platelet-derived growth factor.

 B. Insulin.

 C. Exocrine factors.

 D. Contact inhibition.

 E. Steroid hormone.

  

35. A chronic alcoholic is admitted to your service with a blood pH of 7.2. Which of the following explains this finding?

 A. Ethanol is an acid that produces acidosis when consumed in large quantities.

 B. Ethanol is converted into lactic acid that will lower blood pH.

 C. Ethanol elevates the NADH concentrations in the liver causing an increased conversion of pyruvate to lactate.

 D. Ethanol decreases the respiratory rate leading to a buildup of CO2 that is converted to carbonic acid.

 E. Ethanol blocks electron transport causing a buildup of NADH and lactate.

  

36. Which immune response would be considered an immune system dysfunction?

 A. Successful vaccination against rabies virus.

 B. Organ transplant rejection.

 C. Immune response to influenza virus.

 D. An autoimmune response.

 E. Successful vaccination against poliovirus.

  

37. In uncontrolled type I diabetes mellitus, it would be expected that:

 A. blood pH would be greater than 7.4.

 B. excretion of keto-acids in the urine would decrease.

 C. gluconeogenesis by the liver will decrease.

 D. utilization of ketones by the brain will increase.

 E. lipolysis in adipose tissue will increase.

  

38. Glucagon plays a homeostatic role by:

 A. increasing in response to elevated blood glucose levels and then activating liver glycogen synthetase.

 B. increasing in response to lowered blood glucose levels and then activating liver glycogen phosphorylase.

 C. stimulating the release of glucose residues from muscle glycogen during intense exercise.

 D. activating adenylate cyclase in skeletal muscle cells.

 E. facilitating glucose uptake into skeletal muscle.

  

39. Which of the following is LEAST likely to activate a protooncogene?

 A. A point mutation in an enhancer.

 B. A deletion mutation that alters a diagnostic RFLP that is located 10 kb upstream.

 C. A mutation that removes a site of protein tyrosine phosphorylation.

 D. A translocation adjacent to a retroviral promoter.

 E. A point mutation in the regulatory protein domain.

  

40. The statements below are TRUE, EXCEPT which one?

 A. The immune system can directly mediate cytotoxicity to "foreign" cells by the complement cascade, by cytolysin or by perforin.

 B. The CD4 (or T4) T-cell protein also serves as the receptor for the HIV virus responsible for AIDS.

 C. Cytokines are produced when immune system cells become activated.

 D. The fundamental structural motif of the antibody is the so-called immunoglobulin fold, i.e., three beta-pleated sheets held together by disulfide bonds.

 E. Cytokines can assist the differentiation of cells of the immune system.

  

41. How are calcitonin and calcitriol similar?

 A. They both regulate serum calcium.

 B. They both mobilize calcium from bone.

 C. They both increase the synthesis of a calcium binding protein in the intestine.

 D. They both prevent mobilization of calcium from bone.

  

42. Which of the following are NOT tumor suppressors?

 A. Adenomatous polyposis coli (APC).

 B. Retinoblastoma.

 C. H-ras.

 D. BRCA1.

 E. p53.

  

43. 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 pentose phosphate pathway activity in liver.

 D. release of glycerol from adipose tissue.

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

  

44. All of the following are potential protooncogenes EXCEPT:

 A. the epidermal growth factor (EGF) receptor.

 B. histone H2B.

 C. a protein in the phospholipase C (PLC) signalling pathway.

 D. a protein that regulates DNA repair.

 E. a transcription factor that binds to a cyclin gene promoter.

  

45. Which of the following statements is TRUE about antigen-antibody reactions?

 A. They are not involved in allergic responses.

 B. They function to identify antigens for subsequent removal from the body.

 C. They occur because of the complementarity between epitope and parasite.

 D. They occur because of complementarity between alpha helices and beta turn structures.

 E. They only involve proteins.

  

46. The enzyme in liver that is stimulated first by glucagon is:

 A. phosphofructokinase

 B. glycogen synthase

 C. hormone sensitive lipase

 D. protein kinase A

 E. isocitrate dehydrogenase

  

47. Which of the following is NOT a feature of tumor suppressor genes?

 A. Are sometimes associated with familial cancers.

 B. Generally function to control cell growth.

 C. Rb controls the G1 breakpoint.

 D. Mutations in p53 are associated with 50% of all colon cancers.

 E. Only dominant mutations are observed.

  

48. Which statement below is TRUE about antibodies?

 A. Antibodies are normally made against nucleic acids.

 B. Antibodies all require J-chains.

 C. Antibodies are lipoproteins.

 D. Antibodies are cytokines produced by plasma cells.

 E. All antibodies are composed of heavy chains and light chains.

  

49. Which of the following reactions is needed for utilization of acetoacetate by EXTRAHEPATIC tissues?

 A. decarboxylation of acetoacetate to acetone.

 B. carboxylation of acetoacetate.

 C. reduction to beta-hydroxybutyrate.

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

 E. condensation with acetyl CoA to form HMG CoA.

  

50. 1,25-dihydroxycholecalciferol (calcitriol):

 A. is produced by the liver.

 B. inhibits resorption of calcium ions from bone.

 C. promotes intestinal synthesis of a calcium binding protein.

 D. reduces absorption of calcium from the kidney.

 E. synthesis is reduced by parathyroid hormone.

  

51. Which of the following is exhibited by diabetics WITHOUT insulin therapy?

 A. An increase in the rate of VLDL synthesis by the liver.

 B. An increase in the rate of oxidation of fatty acids by the liver.

 C. An increase in the rate of protein synthesis in muscle.

 D. An increase in the conversion of alanine to pyruvate in skeletal muscle.

 E. An increase in the use of acetone as energy by the brain.

  

52. Your patient has a genetic defect that blocks the synthesis of androstenedione. Which of the following will also be reduced by this defect?

 A. progesterone.

 B. testosterone.

 C. pregnenolone.

 D. cortisol.

 E. aldosterone.

  

53. Which of the following statements below is FALSE?

 A. Histocompatibility antigens are cell surface protein structures capable of presenting antigenic fragments to T-cells for specific recognition by T-cells.

 B. Class switching changes the immunoglobulin class, but not the paratope.

 C. Antibody paratopes result from the juxtaposition six hypervariable regions, three each from the light chain and the heavy chain variable domains.

 D. B-cells synthesize heavy chains, light chains and secretory piece.

 E. The five major immunoglobulin classes are IgM, IgG, IgD, IgE, and IgA.

  

54. Which of the following statements are TRUE about the cell cycle?

 A. cdk's require cyclins for their activities.

 B. phosphorylation of the retinoblastoma protein by cycD-cdk4 allows cells to pass the G1 checkpoint.

 C. Some cells can reenter G1 phase from G0 phase.

 D. DNA content during G2 is 4N.

 E. All of the above.

  

55. In the fed state:

 A. glucose is both converted to glycogen and stored in skeletal muscle.

 B. adipose tissue converts triglycerides to glucose.

 C. amino acids are transaminated to form ketone bodies.

 D. glycogen stores in liver are depleted.

 E. glycogen phosphorylase is in the active form.

  

56. Which of the following statements is FALSE?

 A. Immunogens are normally viewed as foreign by the immune system.

 B. Antigens are almost always high molecular weight lipids or carbohydrates.

 C. Antigens can be parts of parasites, bacteria or viruses.

 D. Epitopes of proteins are generally five to six amino acids in size.

 E. Antigens have small topological features called epitopes.

  

57. Chronic alcohol consumption:

 A. leads to decreased NADH production in the cytosol and mitochondria.

 B. leads to hyperglycemia because alcohol is converted to glucose.

 C. leads to decreased rates of inactivation of drugs by cytochrome P450.

 D. leads to decreased concentrations of pyruvate in the liver.

 E. leads to increased chylomicron production by the liver

  

58. All of the statements below about T-cells are TRUE, EXCEPT which one?

 A. The T-cell antigen receptor specifically recognizes the antigen fragment carried by the major histocompatibility complex class I protein.

 B. The major histocompatibility complex class I protein is recognized by the CD8 (or T8) protein of the cytotoxic T-cell.

 C. The T-cell antigen receptor is a heterodimeric protein with variable region domains and constant region domains.

 D. The major histocompatibility complex class II protein is recognized by the CD4 (or T4) protein of the helper T-cell.

 E. The CD3 complex of the T-cell carries and displays the antigen fragment.

  

59. Found in, or characteristic of, brain tissue:

 A. glucokinase

 B. glucose 6-phosphatase

 C. major site of lipolysis

 D. major site of conversion of lactate to glucose

 E. can metabolize ketone bodies for energy

  

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

 A. dietary glucose.

 B. muscle glycogen.

 C. glycerol from adipose tissue.

 D. fatty acids.

 E. skeletal muscle protein.
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Liaison Results:

Question 3. Accept B, C, and D.

Question 5. Accept B and C.

Question 11. Accept B and E.

Question 31. Discard.
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Question 51. Accept A and B.

Question 52. Miskeyed. Accept B only.

Question 60. Accept C and E

MEDBIOCHEM EXAM 3, 1998

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

[In Progress, liaison changes not yet available: 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. 
A DNA segment of the sequence 5'TACCAT3' on the template strand is incubated with RNA polymerase and all the necessary components to  produce  RNA molecules.  This RNA product is then used to direct protein synthesis.  The final protein product will have which of the following amino acid sequences?  (Codon for asp: GAU, GAC; tyr: UAU,UAC; leu: CUA, CUU; ile: AUC; val: GUA)

A.  asp-val

B.  met-val

C.  tyr-asp

D.  met-leu

E.  asp-tyr

2. 
The lac operon repressor protein binds to

A.  the enhancer.

B.  the inducer.

C.  the regulatory gene.

D.  the rho factor.

E.  RNA polymerase.

3. 
Which of the following is NOT a general feature of enhancers? 
A.
Distance independence 
B.
Orientation independence 
C.
The proteins that bind them generally function as dimers 
D.
The proteins that bind them are always found in every tissue- and cell-type 
4. 
The RNA primer in DNA replication differs from most other RNA in that it

A.  contains modified bases.

B.  is formed by DNA polymerase III.

C.  is joined to DNA in a phosphate ester linkage.

D.  becomes a permanent part of the DNA.

E.  is synthesized in the 3' --> 5' direction. 

5. 
Codons on mRNA may be accurately described by all of the following EXCEPT:

A.  They are read in a non-overlapping fashion.

B.  They can form hydrogen bonds with tRNA.

C.  They may specify two or more amino acids due to anticodon wobble.

D.  In some cases, they may be read by proteins rather than by tRNAs.

E.  They do not hybridize with the 16S ribosomal RNA.

6. 
Which of the following feature of eukaryotes serves the same function as the Shine-Dalgarno sequence? 
A.
Pribnow box 
B.
Enhancer 
C.
5¢ cap 
D.
Homeo box 
E.
Polyadenylation signal 
7. 
In the gene for a protein containing 300 amino acids, which of the following mutations would be the LEAST likely to result in a faulty protein?

A.  Insertion of a single base in the codon for amino acid 295

B.  A single base change such that amino acid 12 is now aspartate rather than valine

C.  Deletion of two bases from the codon for amino acid 19

D.  A nonsense mutation in the codon for amino acid 37

8. 
Double stranded DNA is denatured into single strands and bound to a nitrocellulose filter in preparation for blotting. Which of the following are TRUE?

A.
It can be digested by restriction enzymes.

B.
It will exhibit hyperchromicity when heated.

C.
This is part of the Northern blot procedure.

D.
It can hybridize with soluble, single-stranded complimentary DNA.

E.
It can bind RNA polymerase.

9. 
The gene for albumin is highly expressed in the liver; which of the following is most likely true about the DNA near the albumin gene? 
A.
The albumin gene is in a region of euchromatin. 
B.
The DNA is highly methylated at pCpG sequences in the region. 
C.
Histones are abundant in the region. 
D.
Histones are deacetylated in the region. 
E.
A and C 
10. 
Sigma factor is best described as a  

A.
subunit of RNA polymerase needed for initiation of RNA transcription in prokaryotes.

B.
subunit of DNA polymerase that allows for polymerization in either 5' 3' or 3' 5' directions.

C.
subunit of the 50S ribosome that catalyzes translocation of mRNA.

D.
subunit of the 30S ribosome to which mRNA binds.

E.
factor that forms the bridge between the 30S and 50S particles constituting the 70S ribosome.

11. 
Which of the following could be a result of a mutation at a prokaryotic promoter site?  

A.  An altered RNA polymerase enzyme.

B.  Inability of the inducer molecule to bind to the repressor protein.

C.  All the proteins of such an operon could be synthesized but would be structurally altered.

D.  Failure to initiate transcription of the operon.

E.  Only the first gene in the operon would be transcribed.

12. 
The wobble hypothesis of base pairing

A.
accounts for the redundancy (or degeneracy) of the genetic code.

B.
explains the specificity of amino acyl-tRNA synthetases for tRNA’s.

C.
allows one amino acyl-tRNA synthetase to recognize several similar amino acids.

D.
allows one amino acyl-tRNA synthetase to recognize several tRNA’s.

E.
shows that loose base pairing occurs during protein synthesis.

13. 
Which of the following is NOT a feature of pseudogenes? 
A.
Often lack introns 
B.
Often have poly(A) tails 
C.
Are not made into mRNA 
D.
Are spliced and polyadenylated normally 
E.
A and B 
14. 
The role of peptidyl transferase in protein biosynthesis is to:  

A.
catalyze the transfer of the polypeptide from 3’-adenosine on tRNA to the a-amino group of the next amino acid.

B.
promote the translocation of the tRNA anticodon to a new codon on the mRNA.

C.
catalyze the ejection of amino acyl tRNA from the P site on the ribosome.

D.
promote the transfer of peptidyl-tRNA from the A site to the P site on the ribosome.

E.
catalyze the transfer of the polypeptide from 3’-adenosine on tRNA to the a-carboxyl group of the next amino acid.

15. 
What is the effect on the lac operon of a mutation which permanently activates adenylate cyclase?

A.
Adenylate cyclase does not affect the expression of the lac operon.

B.
The lac operon will not be transcribed in the presence of lactose alone.

C.
The lac operon is transcribed in the presence of glucose alone.

D.
The lac operon is transcribed in a mixture of glucose plus lactose.

E.
The presence of cAMP prevents the formation of active repressor from repressor subunits.

16. 
Ribosomal RNA production in prokaryotic cells requires  

A.
RNA polymerase II.

B.
nuclease cleavage of the precursor transcript.

C.
post-transcriptional addition of poly-A.

D.
primers.

E.
spliceosomes

17. 
In the process of RNA polymerization with DNA-dependent RNA polymerase  

A.
hydrolysis of pyrophosphate is required for each nucleotide added.

B.
both DNA strands at the same location are used as templates for RNA synthesis.

C.
RNA polymerase can enter the gene from either end.

D.
incoming nucleotides are added to the 5' end of the growing chain.

E.
5'-thymidine triphosphate can serve as a precursor for tRNA synthesis.

18. 
Which of the following sequences is a palindrome in double stranded DNA?

A.
AAAAAA

B.
GCATGC

C.
CATTAG

D.
AGGTCC

E.
AAAGGG

19. 
Your molecular biologist colleague tells you she is "running a polyacrylamide gel." Most likely she is referring to... 
A.
a DNA sequencing gel 
B.
a Southern blot gel 
C.
a Northern blot gel 
D.
a protein gel 
E.
A or D 
20. 
Which of the following most closely describes hnRNA? 
A.
It is the initial product of eukaryotic transcription. 
B.
It participates directly in translation. 
C.
It always contains introns. 
D.
All hnRNA must be polyadenylated before it is translated. 
E.
B and D 
21. 
Topoisomerase I is important in the replication of prokaryotic DNA because it  

A.
proofreads newly synthesized DNA.

B.
relaxes supercoiled DNA in front of the replication fork.

C.
induces negative supercoils.

D.
covalently join Okazaki fragments.

E.
synthesize the RNA primer.

22. 
For which of the following is the antibiotic puromycin a substrate?  

A.
Translocase

B.
RNA polymerase

C.
Peptidyl transferase

D.
Translation release factors

E.
Adenylate cyclase

23. 
The signal recognition particle  

A.
transports the completed polypeptide into the endoplasmic reticulum.

B.
is a specialized ribosome.

C.
arrests elongation of the growing polypeptide chain.

D.
is required for initiation of secreted polypeptides.

E.
is coded by 7SL mRNA.

24. 
Which of the following is TRUE? 
A.
Larger organisms always contain more DNA than smaller ones. 
B.
Both prokaryotes and eukaryotes have polycistronic mRNAs. 
C.
Reverse transcriptase requires no primer. 
D.
Telomerase is active in all cells. 
E.
Eukaryotes contain more DNA than prokaryotes. 
25. 
Degeneracy of the genetic code implies that  

A.
more than one codon exists for most amino acids.

B.
the code is different in mitochondria from that in the genome.

C.
codons specify different amino acids in prokaryotes than in eukaryotes.

D.
a common codon exists for at least two amino acids.

E.
the codons may match different tRNA's when being translated by the ribosome.

26. 
Which of the following is TRUE for double stranded circular DNA?  

A.
It is digested by exonuclease activity.

B.
It cannot undergo mismatch repair.

C.
It has a greater absorbance at 260 nm than linear DNA.

D.
It does not have an origin of replication.

E.
It can be supercoiled by DNA gyrase.

27. 
The lac operon mRNA is attached to seven ribosomes. Which of the following is TRUE for this polyribosome complex?  

A.
The ribosome nearest the 5' end of the mRNA can be carrying a different polypeptide chain than the ribosome nearest the 3' end.

B.
The 60s subunit of one ribosome and the 40s subunit of another ribosome may later be bound to each other on another polyribosome.

C.
The entire polyribosome actually binds fourteen growing polypeptides.

D.
All seven ribosomes contribute to the synthesis of each polypeptide chain.

E.
The mRNA contains a series of separate binding sites for each ribosome to initiate a polypeptide chain.

28. 
Which of the following describes the function of factor rho?  

A.
rho dissociates some mRNA’s from DNA.

B.
rho is a eukaryotic transcription initiation factor.

C.
rho activates catabolite repressor protein.

D.
rho helps RNA polymerase bind to the –35 consensus sequence.

E.
rho reduces supercoiling during RNA transcription.

29. 
All the following statements apply to the enzyme DNA polymerase III EXCEPT that  

A.
it is a highly processive enzyme.

B.
the DNA strand is extended from an RNA primer.

C.
four different deoxyribonucleoside 5'-triphosphates are required.

D.
only one strand of double-stranded DNA serves as a template.

E.
one high energy bond is consumed for every nucleotide added.

30. 
Which statement best describes "junk" DNA? 
A.
It is never transcribed into RNA. 
B.
It consists of short repeated sequences of DNA. 
C.
Some "junk" DNA has a function. 
D.
Pseudogenes never have introns. 
E.
All pseudogenes contain Alu sequences. 
31. 
The signal peptide  

A.
forms a membrane spanning domain in the tertiary structure of the protein.

B.
is cleaved off after translocation of the protein into the lumen of the endoplasmic reticulum.

C.
is found at the carboxy terminal of the polypeptide.

D.
is added on to the polypeptide chain as a post-translational modification.

E.
is used to anchor the protein to the membrane.

32. 
Which of the enzyme activities listed below is the first to act in excision repair of thymine dimers?  

A.  excinuclease

B.  DNA polymerase I

C.  DNA ligase.

D.  uracil DNA glycosylase

E.  3’ to 5’ exonuclease

33. 
A break of a phosphodiester bond in one strand of a double-stranded DNA molecule can be repaired by  

A.  polynucleotide phosphorylase.

B.  polynucleotide kinase.

C.  exonuclease III.

D.  DNA ligase.

E.  DNA polymerase.

34. 
Which of the following uses GTP directly?  

A.
Formation of the 30S initiation complex

B.
Binding of transfer RNA to amino acyl-tRNA synthetase

C.
Synthesis of amino acyl-AMP

D.
Activation of the amino group for peptide bond synthesis

E.
Addition of the CCA terminal to tRNA

35. 
Which one of the following determines the proper positioning of the AUG codon in the 30S initiation complex?

A.
GTP

B.
Initiation factor 2 (IF-2)

C.
50S subunit of ribosome

D.
N-Formylmethionyl-tRNA

E.
16S rRNA

36. 
Which of the following statements about DNA ligase is correct?  

A.
DNA ligase seals gaps between RNA primers and Okazaki fragments.

B.
DNA ligase makes single stranded nicks that relieve negative supercoiling.

C.
The energy source for DNA ligase can be either NADPH or GTP depending on the species.

D.
DNA ligase joins a free 3’ hydroxyl to an adjacent 5’ phosphate on a DNA strand.

E.
DNA ligase functions only in base excision repair.

37. 
Which of the following statements describing the Watson-Crick model for DNA structure is INCORRECT?  

A.
DNA has two grooves of equal width running helically along its length.

B.
The base-paired polynucleotide chains have antiparallel directions.

C.
The classic Watson-Crick hydrogen bonding is between AT and GC pairs.

D.
One turn of the double helix involves approximately 10 nucleotides.

E.
The helical structure is stabilized in part by hydrophobic interactions.

38. 
How does the antibiotic, actinomycin D, interfere with gene expression?  

A.  It mimics the CCA terminal of tyrosinyl tRNA.

B.  It intercalates between the DNA bases and prevents strand separation.

C.  It acts at the level of translation by binding to the mRNA.

D.  It inhibits the post-translational modification of ribosomal RNA.

E.  It grabs hold of amino acyl-tRNA and shakes it violently until the amino acid falls off.

39. 
Which statement most accurately describes restriction endonucleases? 
A.
DNA methylases protect bacteriophage genomes from digestion 
B.
useful restriction enzyme sites in the "polylinker" digest the plasmid only once 
C.
they fall into the helix-loop-helix family of DNA binding proteins 
D.
they require DNA ligase to complete their activity 
E.
always cut within the b-galactosidase gene 
40. 
A strain of E. coli has a mutation eliminating the 3' to 5' exonuclease activity of DNA polymerase I. This strain is expected to show  

A.
inability to excise pyrimidine dimers.

B.
no effect since DNA polymerase I lacks 3’ to 5’ exonuclease activity.

C.
an inability to join Okazaki fragments together.

D.
increased synthesis of cDNA.

E.
an increase in mismatch repair activity.

41. 
Which one of the following double-stranded DNA molecules has the lowest melting temperature (Tm)?  

A.
GCCGTGGC


CGGCACCG  

B.
AAAATTCA


TTTTAAGT  

C.
GAAATTTC


CTTTAAAG  

D.
ATATATAT


TATATATA  

E.
GCGCGCGC


CGCGCGCG

42. 
Which of the following enzymes are NOT used in cDNA cloning? 
A.
Reverse transcriptase 
B.
Restriction endonuclease 
C.
RNA polymerase 
D.
DNA ligase 
E.
C and D 
43. 
Deamination of cytosine, if not repaired, produces  

A.
an insertion mutation.

B.
a deletion mutation.

C.
a point mutation.

D.
a purine.

E.
thymine.

44. 
Which of the following statements about translation is CORRECT?  

A.
The peptidyl tRNA is translocated to the A site to be joined to the next aminoacyl group.

B.
Peptidyl tRNA does not move; only the peptide moves. 

C.
The aminoacyl tRNA is first bound to the P site in order to be joined to the peptidyl group.

D.
The amino terminal of the growing peptide is joined to the carboxyl group of the next amino acid to be added.

E.
The aminoacyl tRNA in prokaryotes is bound to the ribosome by a protein with GTPase activity.

45. 
Which of the following is NOT a feature of nuclear mRNA polyadenylation? 
A.
Requires the signal AAUAAA in the mRNA 
B.
Has a "lariat" intermediate 
C.
Requires ATP for poly(A) addition 
D.
Is required prior to transport of most mRNAs from the nucleus to the cytoplasm 
E.
Is not required for heat shock protein mRNA formation 
46. 
What is the result of the base change mutation that has been observed in the Mst II restriction site in the first exon of sickle cell (-globin?  

A.
The MstII site is moved the distance of one codon.

B.
Glutamic acid is substituted for valine in the (-globin.

C.
It causes abnormal splicing of the exon.

D.
It can be detected with a Southern blot.

E.
It prevents the addition of the 7-methyl guanine cap to b-globin mRNA.

47. 
All of the following may characterize sickle cell anemia EXCEPT  

A.
The disease can be diagnosed by restriction enzyme digestion.

B.
Hb S is due to a missense mutation.

C.
The heterozygote has two different alleles for b-globin.

D.
A high concentration of the deoxygenated form of hemoglobin S forms linear polymers.

E.
Hb S has the same electrophoretic mobility as normal hemoglobin.

48. 
What is the cause of thymidine dimer formation in DNA?  

A. They form spontaneously.

B. They result from ultraviolet light irradiation.

C. They result from incorrect base pairing during replication.

D. They are caused by faulty proofreading.

E. They are caused by alkylation from mutagens in the diet.

49. 
Which of the following is TRUE for bromouracil?  

A. It looks like regular uracil.

B. It looks like cytosine.

C. It will base pair with guanine.

D. It blocks DNA synthesis.

E. It blocks RNA synthesis.

50. 
Which of the following is the most likely cause of I-cell disease?  

A. Trinucleotide repeats

B. Defective phosphotransferase activity in the lumen of the endoplasmic reticulum

C. Defective signal recognition particles

D. Defective signal peptidase activity

E. Defective hydrolytic enzymes

51. 
Which of the following statements is TRUE about Southern blotting? 
A.
an mRNA can be used as a probe 
B.
generally, single stranded DNA is separated using a sequencing gel 
C.
double stranded DNA can be used as a probe 
D.
a replica of the gel is usually transferred to nitrocellulose paper before hybridization 
E.
C and D 
52. 
Which of the following does not take place in the lumen of the secretory pathway?  

A. Disulfide bond formation

B. Peptide bond formation

C. Glycosylation

D. Hydrolysis of signal sequence

E. Hydroxylation of collagen

53. 
Which of the following statements is NOT true? 
A.
snRNAs have 5¢ caps 
B.
transfer RNA anticodons "decode" the Genetic Code 
C.
rRNA has phosphate at its 5¢ end 
D.
prokaryotic chromosomes have multiple origins of replication 
E.
mitochondria use a prokaryotic-like DNA polymerase for replication 
54. 
What does AP endonuclease do?  

A. It removes uracil from DNA.

B. It nicks the DNA on both sides of a pyrimidine dimer.

C. It makes staggered cuts wherever it finds a palindrome.

D. It removes fluorouracil from DNA.

E. It removes phosphodeoxyribose from DNA.

55. 
How does rifampicin work?  

A. It binds to RNA polymerase.

B. It causes mutations in mRNA making it unusable.

C. It intercalates into the DNA blocking RNA polymerase.

D. It binds to the sigma factor preventing initiation.

E. It binds to DNA polymerase I.

56. 
How do tautomeric shifts in DNA bases cause point mutations.

A. They inhibit DNA mismatch repair enzymes.

B. They lead to mismatch pairing during DNA synthesis.

C. They inhibit DNA polymerase enzymes.

D. They cause skipping of bases resulting in deletions

E. They cause insertion of extra bases.

57. 
All the following RNAs have a 7-methylguanosine cap EXCEPT... 
A.
histone mRNA 
D.
the snRNA component of the U2 snRNP 
C.
18S rRNA 
D.
adenosine deaminase mRNA 
58. 
Which of the following is NOT a feature of nuclear mRNA splicing? 
A.
requires the signal AAUAAA in the mRNA 
B.
has a "lariat" intermediate 
C.
requires the dinucleotides "GU" at the 5¢ end of the intron 
D.
is required prior to transport of most mRNAs from the nucleus to the cytoplasm 
E.
is not required for histone mRNA formation 
59. 
If we talk about "polymerase II," most likely we mean 
A.
eukaryotic DNA polymerase II 
B.
eukaryotic RNA polymerase II 
C.
prokaryotic DNA polymerase II 
D.
prokaryotic RNA polymerase II 
E.
B and C 
60. 
Which of the following sets of components are required for enzymatic DNA sequencing? 
A.
DNA, a primer, ATP, dideoxynucleotides, DNA polymerase 
B.
DNA, a primer, dNTPs, dideoxynucleotides, DNA polymerase 
C.
RNA, two primers, NTPs, dideoxynucleotides, RNA polymerase II 
D.
RNA, two primers, NTPs, AZT, Taq polymerase 
E.
DNA, a primer, dNDPs, dideoxyribonucleotides, RNA polymerase II 
61. 
Which of the following statements is NOT true of PCR? 
A.
Requires dideoxyribonucleotide precursors 
B.
It is useful in the diagnosis of certain genetic disorders 
C.
It requires stringent laboratory precautions to ensure its validity 
D.
RT-PCR requires the use of the enzyme reverse transcriptase during cDNA synthesis 
E.
Use of thermostable DNA polymerases have greatly aided in its usefulness 
62. 
Which of the following statements are TRUE about the cell cycle? 
A.
Cdk's require cyclins for their activities. 
B.
Phosphorylation of the retinoblastoma protein by cycD-cdk4 allows cells to pass the G1 checkpoint. 
C.
Some cells can reenter G1 phase from G0 phase. 
D.
DNA content during G2 is 4N. 
E.
All of the above 
63. 
All the following substances are potentially mitogenic EXCEPT... 
A.
platelet-derived growth factor. 
B.
insulin. 
C.
exocrine factors. 
D.
steroid hormone. 
E.
contact inhibition. 
64. 
Which of the following statements are TRUE about carcinogenesis? 
A.
Proto-oncogenes are mutated genes that cause cancer. 
B.
Carcinogenesis is a multistep process. 
C.
Transformation usually precedes immortalization. 
D.
Mutations are not always necessary to activate proto-oncogenes. 
E.
p53 and pRb are involved in the majority of breast cancers. 
65. 
Which of the following is NOT involved in controlling the cell cycle? 
A.
Transcription 
B.
Translation 
C.
Mannose phosphate tags 
D.
CDK inhibitors 
E.
all of the above 
66. 
The following statements are TRUE about antigens, EXCEPT which one?  

A.
Antigens are usually high molecular weight proteins or carbohydrates.

B.
Antigens have small topological features called epitopes.

C.
Antigens can be parts of viruses, bacteria or parasites.

D.
Antigens have small topological features called paratopes.

E.
Antigens are normally viewed as foreign by the immune system.

67. 
Which statement below is TRUE about antibodies?  

A.
Antibodies are cytokines.

B.
Antibodies are major histocompatibility class I proteins.

C.
Antibodies are glycoproteins.

D.
Antibodies normally are made to self antigens.

E.
All antibodies are composed of heavy chains, light chains and J-chains.

68. 
Which of the following statements below is NOT true?  

A.
Antibodies can exist as monomeric or multimeric units.

B.
Class switching changes the paratope but not the immunoglobulin class.

C.
Epitopes are typically small structures, e.g., about 5-6 amino acids.

D.
The five major immunoglobulin classes are IgM, IgG, IgD, IgE, and IgA.

E.
B-cells synthesize heavy chains, light chains and J-chains, but not secretory piece.

69. 
The pathologies listed below are immune system dysfunctions, EXCEPT one.  

A.
AIDS caused by HIV

B.
Multiple myeloma

C.
Autoimmune diseases

D.
Vaccination against polio virus

E.
Bruton's agammaglobulinemia

70. 
Which of the following is NOT true about antigen-antibody reactions?  

A.
They occur because of the complementarity between epitope and paratope.

B.
They are not part of any allergic responses.

C.
They can only involve proteins.

D.
They occur to tag antigens for their subsequent removal from the body.

E.
They occur because of complementarity between epitope and antigenic determinant.

71. 
Which of the following statements is NOT true?  

A.
Hypervariable regions form the paratope of the antibody or T-cell receptor.

B.
The antibody can only exist an integral membrane protein.

C.
IgA and IgM can form polymeric immunoglobulins in the presence of J-chain.

D.
The variable region domain results from a DNA recombination that brings together DNA encoding the V-segment and J-segment of the light chain or the V-segment, D-segment and J-segment of the heavy chain, resulting in a variable region domain for the light or heavy chain of the antibody.

E.
The basic monomeric antibody is composed of two heavy chains and two light chains.

72. 
Which of the following statements is TRUE, regarding immunoglobulins?  

A.
IgG always appears first during the course of an immune response.

B.
IgG can cross the placenta to provide humoral immunity to the fetus.

C.
IgD is responsible for most allergic reactions.

D.
IgM always appears second during the course of an immune response.

E.
The J-chain and secretory piece are made by epithelial cells, which facilitate production of IgA found principally in secretions.

73. 
The statements below are true, EXCEPT for which one?  

A.
The CD4 (or T4) T-cell protein also serves as the receptor for the HIV virus responsible for AIDS.

B.
The fundamental structural motif of the antibody is the so-called immunoglobulin fold, i.e., two beta-pleated sheets held together by a disulfide bond.

*C.
T-cell receptors are secreted following T-cell differentiation by cytokines.

D.
The immune system can mediate cytotoxicity by the complement cascade, by cytolysin, or by perforin.

E.
Heavy chain class switching results in a change in immunoglobulin class without any significant change in antigen recognition, i.e., no paratope change.

74. 
The statements below are true about cytokines, EXCEPT which one?  

A.
They can assist the differentiation of cells of the immune system.

*B.
They are responsible for presentation of antigen fragments to T-cells.

C.
They are produced when T-cells become activated.

D.
They include monokines and lymphokines.

E.
They are produced when B-cells become activated.

75. 
All of the statements below about T-cells are FALSE, EXCEPT which one?  

A.
The major histocompatibility complex class I protein is recognized by the CD4 (or T4) protein of the helper T-cell.

B.
The T-cell antigen receptor specifically recognizes the antigen fragment carried by the major histocompatibility complex class I protein.

C.
The CD3 complex of the T-cell carries and displays the antigen fragment.

D.
The major histocompatibility complex class II protein is recognized by the CD8 (or T8) protein of the cytotoxic T-cell.

*E.
The T-cell antigen receptor has only variable region domains, and no constant region domains.
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MEDBIOCHEM EXAM 3, 1997

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

1. Single stranded DNA molecules of the same sequence.

A. can be digested by restriction enzymes.

B. exhibit hyperchromicity when heated.

C. obey the base composition rule of A=T, G=C.

D. can reanneal with each other to form double stranded DNA.

E. can form stem loop structures.

2. What is the function of RNA polymerase III?

A. It synthesizes ribosomal RNA.

B. It synthesizes messenger RNA.

C. It synthesizes transfer RNA, 5S RNA and other small RNA’s.

D. It synthesizes rho-independent messenger RNA in prokaryotes.

E. It has the same function in eukaryotes as the sigma factor in prokaryotes.

3. Telomerase

A. removes telomeres from chromosomes.

B. is a component of the primosome.

C. is a ribonucleoprotein.

D. replicates the gene for telomeres.

E. is most abundant in differentiated cells.

4. The wobble hypothesis of base pairing

A. explains why a given tRNA may be acylated with several similar amino acids.

B. explains the specificity of amino acyl-tRNA synthetases for tRNA’s.

C. accounts for the redundancy (or degeneracy) of the genetic code.

D. explains the acceptor terminal sequence on the 3' end of all tRNA’s.

E. shows that loose base pairing occurs during protein synthesis.

5. The role of peptidyl transferase in protein biosynthesis is to:

A. promote the movement of peptidyl-tRNA from the A site to the P site on the ribosome.

B. promote the movement of aminoacyl-tRNA from the P site to the A site on the ribosome.

C. catalyze the ejection of free tRNA from the P site on the ribosome.

D. catalyze the formation of peptide bonds.

E. cause recognition of termination codons by release factors.

6. What is the effect on the lac operon of a mutation which inactivates adenylate cyclase?

A. Adenylate cyclase does not affect the expression of the lac operon.

B. The lac operon will not be transcribed in the presence of lactose alone.

C. The lac operon is transcribed in the presence of lactose but not in the presence of glucose and lactose.

D. The lac operon is transcribed only when cells are grown in a mixture of glucose plus lactose.

E. The absence of cAMP prevents the formation of active repressor from repressor subunits.

7. Which of the following is TRUE for cDNA?

A. It represents an exact copy of a eukaryotic gene.

B. It contains the upstream regulatory sequences for a eukaryotic gene.

C. It is a normal intermediate in the splicing of introns.

D. It is isolated from the cell by hybridization with a known mRNA.

E. It contains a poly A sequence on the 3’ end of its sense strand.

8. The RNA primer in replication differs from other RNA molecules in that it:

A. contains T instead of U.

B. is formed by DNA polymerase I.

C. exists only as a DNA-RNA double-stranded hybrid.

D. contains a triphosphate group at the 5' end immediately after synthesis.

E. is synthesized in the 3' --> 5' direction.

9. Restriction endonucleases:

A. digest DNA duplex molecules from the 5'-OH ends.

B. attack only single stranded DNA.

C. have base sequence specificity.

D. randomly digest double stranded DNA molecules.

E. are not produced in prokaryotes.

10. In the gene for a protein containing 300 amino acids, which of the following mutations would be the LEAST likely to result in a faulty protein?

A. Insertion of a single base in the codon for amino acid 12.

B. A nonsense mutation in the codon for amino acid 37.

C. Deletion of two bases from the codon for amino acid 19.

D. A single base change such that amino acid 12 is now leucine rather than isoleucine.

E. A single base change such that amino acid 12 is now aspartic acid rather than leucine.

11. Ribosomal RNA production in eukaryotic cells requires:

A. RNA polymerase II.

B. nuclease cleavage of the precursor transcript.

C. post-transcriptional addition of poly-A.

D. RNA polymerase III.

E. spliceosomes

12. In the process of RNA polymerization with DNA-dependent RNA polymerase:

A. hydrolysis of ATP is required for each nucleotide added.

B. both DNA chains in a given region commonly serve as templates for RNA synthesis.

C. there are specific sites on DNA for initiating and terminating polymerization of an RNA molecule.

D. incoming nucleotides are added to the 5' end of the growing chain.

E. 5’-thymidine triphosphate can serve as a precursor for tRNA synthesis.

13. Codons on mRNA may be accurately described by all of the following EXCEPT:

A. they are read in a non-overlapping fashion.

B. they can form hydrogen bonds with tRNA.

C. they may specify initiation points.

D. in some cases they may be read by proteins rather than by tRNA's.

E. the same codon may specify more than one amino acid.

14. When E. coli bacteria are grown in a medium containing lactose as the sole carbon source:

A. the lac repressor is able to bind tightly to the lac operator region.

B. RNA polymerase is unable to transcribe the lac operon.

C. the lac repressor binds a lactose derivative, allolactose.

D. an inducer-repressor complex binds to the lac operator region.

E. beta-galactosidase activity will be at a minimal level.

15. All of the following are true for DNA polymerase and RNA polymerase EXCEPT which one?

A. Both require a template.

B. Both reactions produce pyrophosphate as a product.

C. Both add 5' nucleotides to 3' hydroxyl groups.

D. Both utilize 5'-nucleoside triphosphates as substrates.

E. Both require a primer.

16. Topoisomerase enzymes are important in the replication of DNA because they

A. covalently join Okazaki fragments

B. relax supercoiled DNA created by helicase action

C. degrade nucleosomal histones

D. proofread newly synthesized DNA

E. synthesize the RNA primer 

17. Which of the following sequences, when present within a DNA duplex, would be most likely to be a cleavage site for a restriction endonuclease?

A. AAAAAA

B. GCATGC

C. CATTAG

D. AGGTCC

E. AAAGGG 

18. Which of the following is a characteristic of eukaryotic DNA?

A. Repetitive DNA is composed of introns.

B. Pseudogenes have introns but no promoter.

C. Pseudogenes produce an mRNA which already has a poly A tail.

D. LINES are a class of repetitive DNA which contains the gene for the Alu restriction enzyme.

E. Some SINES contain the Alu sequence.

19. During RNA synthesis, the DNA template sequence 5'-pTpApGpC-3' would be transcribed to produce which of the following RNA sequences?

A. 5'-pApTpCpG-3'

B. 5'-pGpCpTpA-3'

C. 5'-pCpGpTpA-3'

D. 5'-pApUpCpG-3'

E. 5'-pGpCpUpA-3'

20. What is the maximum number of amino acids in a polypeptide chain coded by the synthetic polyribonucleotide CCAUGUUUGGGUGAGGGCCC?

A. One

B. Two

C. Three

D. Four

E. Five

21. Necessary components of the polymerase chain reaction include all of the following EXCEPT

A. the DNA to be amplified is denatured in the presence of a large excess of primers

B. a heat-resistant DNA polymerase is used for strand synthesis

C. multiple heating and cooling cycles are required.

D. the sequence of the target DNA to which the primers will bind must be known

E. helicase is needed to unwind the newly synthesized double stranded DNA.

22. In general, eukaryotic RNA processing can be best described by which of the following statements? 

A. All RNA transcripts are processed in the cytoplasm

B. It results in the addition of nucleotides to the primary transcript of ribosomal RNA

C. It results in the addition of formyl groups to methionine.

D. It includes the addition of a tail of polyadenylic acid at the 5' end

E. It includes the modification of nucleotides in transfer RNA

23. Which of the following is mimicked by the antibiotic puromycin?

A. Peptidyl-tRNA 

B. Aminoacyl-tRNA

C. Peptidyl transferase

D. Translation release factors

E. Formylmethionyl-tRNA

24. An E. coli strain has a mutation in the RNA polymerase core enzyme that prevents binding of the sigma factor. This is expected to cause an inability of the core enzyme to 

A. recognize the AUG codon. 

B. recognize operators within promoters. 

C. recognize promoters. 

D. recognize termination sequences.

E. bind cAMP

25. Which of the following statements about the poly A tails on eukaryotic mRNA’s is correct?

A. They are cleaved off of mRNA primary transcripts by specialized endonucleases.

B. They are added by poly A polymerase using ATP as the nucleotide precursor.

C. They are added by RNA polymerase II in a template-independent reaction using ATP as the nucleotide substrate.

D. They are encoded by sequences of thymidine in the template strand of the gene.

E. Polyadenylate polynucleotides are added by the action of RNA ligase.

26. The signal recognition particle

A. releases ribosomes from the endoplasmic reticulum.

B. is located in the lumen of the endoplasmic reticulum.

C. arrests elongation of the growing polypeptide chain.

D. is a component of the endoplasmic reticulum.

E. is coded by 7SL mRNA.

27. Degeneracy of the genetic code implies that

A. a common codon exists for at least two amino acids.

B. the code is not universal throughout the biological species.

C. there is a considerable degree of inaccuracy during transcription.

D. more than one codon exists for most amino acids.

E. the codons may overlap when being translated by the ribosome.

28. An mRNA coding for a eukaryotic polypeptide chain is attached to seven ribosomes. Which of the following is TRUE for this polyribosome complex?

A. The ribosome nearest the 5' end of the mRNA is carrying a longer polypeptide chain than is the ribosome nearest the 3' end.

B. The 60s subunit of one ribosome and the 40s subunit of another ribosome may later be bound to each other on another polyribosome.

C. The entire polyribosome can bind only seven tRNA’s.

D. All seven ribosomes are cooperating in the synthesis of a single polypeptide chain.

E. The mRNA contains a series of separate binding sites for each ribosome to initiate a polypeptide chain.

29. How are DNA synthesis and RNA synthesis different?

A. production of a complementary polynucleotide from a template

B. release pyrophosphate as a reaction product

C. synthesis proceeds in the 5' to 3' direction

D. proofreading helps eliminate errors

E. first nucleotides incorporated are RNA.

30. Which of the following describes the function of factor rho?

A. rho directs catabolite repressor protein to the promoter region.

B. rho increases the rate of elongation of the growing RNA chain.

C. rho is required for correct termination of transcription of some mRNA’s.

D. rho helps RNA polymerase bind to the promoter region.

E. rho brings about proper initiation of transcription.

31. If a radioactive DNA molecule undergoes two rounds of synthesis in a solution of unlabelled deoxyribonucleoside triphosphates, what will be obtained in the four daughter DNA molecules?

A. Half should contain radioactivity in both strands

B. All should contain radioactivity

C. Half should contain no radioactivity

D. One should contain radioactivity in both strands

E. None should contain radioactivity

32.All the following statements apply to the enzyme DNA polymerase III EXCEPT that 

A. new deoxyribonucleotides are added to the 5'-hydroxyl terminus of the new DNA chain.

B. deoxyribonucleotides are extended from a primer chain.

C. four different deoxyribonucleoside 5'-triphosphates are required.

D. both strands of double-stranded DNA are used as a template.

E. pyrophosphate is a product of the reaction.

33. The signal peptide found at the amino end of proteins

A. forms a specialized domain in the tertiary structure of the protein.

B. is cleaved off prior to the translocation of the protein across the cell membrane.

C. is cleaved off by a protease inside the endoplasmic reticulum.

D. is added on to the polypeptide chain as a post-translational modification.

E. is used to anchor the protein to the membrane.

34. Excision repair of thymine dimers requires all of the enzyme activities listed EXCEPT

A. excinuclease

B. DNA polymerase I

C. DNA ligase.

D. RNA-dependent DNA polymerase

E. 3’ to 5’ exonuclease 

35. A break of a phosphodiester bond in one strand of a double-stranded DNA molecule can be repaired by

A. polynucleotide phosphorylase.

B. polynucleotide kinase.

C. exonuclease III.

D. DNA ligase.

E. DNA polymerase.

Match the following aspects of gene regulation with the statements below.

A. mannose 6-phosphate

B. 7SL RNA

C. nuclear localization signal

D. transferrin receptor mRNA 

E. ferritin mRNA 

F. alternative tailing

G. gene amplification

H. master control gene

36. Contains a homeodomain 

37. Specifies whether IgG is membrane bound or secreted 

38. Five positively charged amino acids 

39. Induced by methotrexate 

40. In comparing a plasmid vector with a lambda phage vector,

A. both endow the host with antibiotic resistance.

B. both carry DNA fragments from 3 to 5 kilobases in length.

C. both can reproduce themselves within the host.

D. both contain a selectable marker.

E. both ultimately kill the host. 

41. Which one of the following is needed for the polymerase chain reaction?

A. A thermostable DNA polymerase

B. Helicase

C. Primase

D. One of the target DNA strands

E. Reverse transcriptase

42. Which of the following uses ATP directly?

A. formation of the 30S initiation complex

B. binding of the amino acyl transfer RNA to the ribosome

C. synthesis of amino acyl-AMP

D. activation of the amino group for peptide bond synthesis

E. movement of mRNA on the ribosome

43. Which of the following is TRUE for double stranded circular DNA?

A. It is digested by exonuclease activity.

B. The lack of free ends prevents supercoiling.

C. It is prevented from exhibiting hyperchromicity.

D. It cannot be transcribed by RNA polymerase.

E. The number of adenine bases will equal the number of thymine bases.

44. All of the following statements about ribosomes are correct EXCEPT which one?

A. All ribosomes have two subunits.

B. Eukaryotic cells have 80S ribosomes, and protein synthesis on these ribosomes can be inhibited by cycloheximide.

C. Prokaryotic cells have 70S ribosomes, and protein synthesis on these ribosomes can be inhibited by chloramphenicol.

D. Mitochondria have 80S ribosomes, and protein synthesis on these ribosomes can be inhibited by cycloheximide.

E. The larger subunits of all ribosomes have the enzyme peptidyl transferase which forms peptide bonds.

45. Which one of the following molecules is NOT a component of the 30S initiation complex?

A. GTP

B. Initiation factor 2 (IF-2)

C. mRNA

D. N-Formylmethionyl-tRNA

E. ATP

46. Which of the following statements about DNA ligase is correct?

A. DNA ligase seals the gaps between RNA primers and the Okazaki fragments.

B. DNA ligase makes single stranded nicks which relieve the supercoiling.

C. The energy source for DNA ligase can be either NADPH or GTP depending on the species.

D. DNA ligase joins the free 3’ hydroxyl on the Okazaki fragment to the 5’ hydroxyl on the growing strand.

E. DNA ligase functions in base excision repair as well as normal DNA synthesis.

47. Which of the following is TRUE for restriction fragment length polymorphism (RFLP) analysis?

A. The term polymorphism refers to the production of different restriction enzymes by the cell.

B. The different length of the restriction fragments is due to the creation of new restriction sites by mutations. 

C. The different length of the restriction fragments is due to deletion mutations.

D. Western blotting is used to detect the products of restriction digestion.

E. An RFLP will identify a point mutation occurring at a restriction site within the coding sequences of a gene.

48. Which of the following is TRUE for eukaryotic gene expression?

A. Enhancers only work when they are located immediately upstream of the promoter.

B. The promoters of actively regulated genes often lack the TATA box

C. CG islands near housekeeping genes interact with enhancers.

D. Enhancers may be located downstream of the genes which they regulate.

E. Enhancers act by inhibiting termination of transcription in eukaryotic genes

49. Which of the following statements describing the Watson-Crick model for DNA structure is INCORRECT?

A. DNA has two grooves running helically along its length, one of which is wider than the other.

B. The base-paired polynucleotide chains have antiparallel directions.

C. The classic Watson-Crick hydrogen bonding between AT and GC pairs is found in Z-DNA.

D. One turn of the double helix involves approximately 10 nucleotides.

E. The helical structure is stabilized entirely by hydrogen bonding.

50. Consider a gene for a 200 amino acid protein that is composed of two exons and one intron. Which of the following mutations in would be the MOST likely to prevent synthesis of the protein?

A. An insertion mutation in the second exon.

B. A five base deletion from the promoter region of the gene.

C. A nonsense mutation in the intron.

D. A nonsense mutation in the second exon.

E. A base substitution mutation in the first intron.

51. All of the following require GTP during prokaryotic protein synthesis EXCEPT

A. binding of aminoacyl-tRNA to ribosomes with EF-Tu.

B. polypeptide chain initiation with IF-1, IF-2, and IF-3.

C. peptidyl-tRNA translocation with EF-G.

D. aminoacylation of tRNA by aminoacyl tRNA synthetase.

E. polypeptide chain termination by RF-1, RF-2, and RF-3.

52. How does the antibiotic, actinomycin D, interfere with gene expression?

A. It prevents the binding of RNA polymerase to the promoter.

B. It combines with DNA and prevents messenger RNA synthesis.

C. It acts at the level of translation by binding to the mRNA.

D. It inhibits the post-translational modification of polypeptides.

E. It grabs hold of amino acyl-tRNA and shakes it violently until the amino acid falls off.

53. Which one of the following statements is CORRECT?

A. The amino acid sequence of a protein can be deduced from the corresponding cDNA nucleotide sequence.

B. The size and sequence of introns can be deduced from the cDNA sequence alone.

C. Restriction fragment length polymorphism (RFLP) is only found in transposon DNA.

D. A restriction endonuclease that recognizes eight base pairs produces smaller fragments from genomic DNA than an enzyme that recognizes four base pairs.

E. Restriction endonucleases cleave both single-stranded and double-stranded DNA.

54. A strain of E. coli has a mutation eliminating the 3' to 5' exonuclease activity of DNA polymerase III. This strain is expected to show 

A. an increased mutation frequency. 

B. a decreased mutation frequency. 

C. an inability to join Okazaki fragments together. 

D. leading strand synthesis only.

E. lagging strand synthesis only. 

55. Which one of the following double-stranded DNA molecules has the lowest melting temperature (Tm)? 

A. GCCATGGC

    CGGTACCG

B. GGAATTCC

    CCTTAAGG

C. GAAATTTC

    CTTTAAAG

D. ATATATAT

    TATATATA

E. GCGCGCGC

    CGCGCGCG

56. Which diagram best depicts the state immediately following peptide bond formation between the initiating met and the second amino acid (aa2) of the peptide prior to the first translocation step (movement of the ribosome by one codon toward the 3' end)? 
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57. Deamination of cytosine produces

A. inosine

B. adenine

C. guanine

D. uracil

E. thymine

58. Which of the following statements about translation is correct?

A. The peptidyl tRNA is translocated to the A site to be joined to the next aminoacyl group.

B. The aminoacyl tRNA in prokaryotes is bound to the ribosome by EF-G.

C. The aminoacyl tRNA is translocated to the P site in order to be joined to the peptidyl group.

D. The carboxyl group of the next amino acid to be added is added to the amino terminal of the growing peptide.

E. Peptidyl tRNA can be in either the A site or the P site.

59. Which of the following statements about the homeobox is NOT correct?

A. It is found in both prokaryotes and eukaryotes.

B. It is found in the MyoD1 gene.

C. It encodes proteins that bind to DNA 

D. It encodes proteins which contain a homeodomain and are localized in the nucleus.

E. It encodes proteins which activate more than one gene at a time.

60. What is the result of the base change mutation that has been observed in the Mst II restriction site in the first exon of b -globin?

A. An extra restriction fragment appears during RFLP analysis.

B. It caused the substitution of valine for glutamic acid in the b -globin.

C. It caused abnormal splicing.

D. It can only be detected in homozygotes.

E. It prevented the addition of the 7-methyl guanine cap to the mRNA. 

Cumulative Questions

The next ten questions are bonus questions and will not count against you. These questions will be graded separately and one point for each correct answer will be added to this examination. There is no penalty for incorrect answers. That allows for a maximum score of 110 on this examination.

1. The first committed, essentially irreversible step in purine nucleotide biosynthesis is the formation of:

A. 5-phosphoribosylamine.

B. carbamoyl phosphate.

C. dihydroorotic acid.

D. phosphoribosylpyrophosphate.

E. inosine monophosphate.

2. The most important allosteric activator of glycolysis in the liver is which one of the following compounds?

A. Fructose 2,6-bisphosphate

B. Acetyl coenzyme A (acetyl CoA)

C. Adenosine triphosphate (ATP)

D. Citrate

E. Glucose 6-phosphate

3. The following sequence is a part of a globular protein. Which of the following statements best describes this peptide?

Ser-Val-Asp-Asp-Val-Phe-Ser-Glu-Val-Cys-His-Met-Arg

A. At pH 7.4, the peptide has a net negative charge

B. It has only one sulfur-containing amino acid

C. The hydrophobic amino acid content exceeds the hydrophilic content

D. Treatment with chymotrypsin would generate four smaller fragments

E. Only three of the side chains are capable of forming hydrogen bonds

4. If an individual has a genetic defect in the enzyme that produces N-acetylglutamate, the most likely clinical finding would be hyperammonemia with

A. elevated levels of argininosuccinate (the condensation product of citrulline and aspartate)

B. no detectable citrulline

C. elevated levels of arginine

D. elevated levels or urea

E. no detectable ornithine

5. All of the following statements about collagen formation are true EXCEPT 

A. hydroxylation of proline requires molecular oxygen and , -ketoglutarate 

B. the triple helix forms after removal of the globular ends

C. glycosylation occurs prior to hydroxylation

D. assembly of tropocollagen into collagen fibrils is necessary for secretion

E. the stability of the triple helix decreases with increasing hydroxyproline content

6. All of the following statements about enzymes are true EXCEPT that

A. Vmax is a state of enzyme saturation.

B. Km is a measure of the enzyme's affinity for the substrate.

C. formation of the substrate complex results in rearrangement of specific functional groups of the enzyme.

D. the reaction rate is accelerated by increasing the activation energy.

E. they frequently use ionizable amino acid side chains as general acids and bases in catalysis.

7. Which has the greatest oxygen affinity?

A. myoglobin

B. HbA + DPG

C. HbA

D. HbA2
E. HbF

8. At one-half neutralization of a weak acid by a strong base, which of the following is TRUE:

A. the pK of the weak acid is changed.

B. the weak acid is in its best buffering range.

C. the weak acid has lost its buffering capacity.

D. the pH equals 7.0.

E. the pH is less than the pK.

9. According to the chemiosmotic hypothesis, the driving force for ATP synthesis by oxidative phosphorylation is

A. A gradient of sodium ions between the matrix and cytosol.

B. An intermediate containing a high energy bond which is coupled to ATP synthesis.

C. Electron transport from the cytoplasm to the matrix.

D. A hydrogen ion (proton) gradient between the matrix and intermembrane space.

E. Protons are transferred into the mitochondria during electron transport establishing a pH gradient.

10. Fatty acid synthetase

A. produces oleic acid when a reductase skips an NADPH requiring step.

B. can produce odd-chain fatty acids.

C. produces mainly palmitate.

D. is found in the mitochondrial matrix.

E. is found in the adipose tissue but not in the liver.
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