Exam 1 Material
H202/ Reactive Oxygen Species
00.18) Hydrogen peroxide (H202) is a partially reduced form of oxygen.

01.53) Hydrogen peroxide (H202) is a product of several enzyme reactions that are localized in peroxisomes.
02.02) Hydrogen peroxide (H202) is a product of several enzyme reactions that are localized in peroxisomes. 
00.19) Because mitochondrial membranes are impermeable to reactive oxygen species, mitochondrial DNA is not susceptible to damage by those chemicals.

00.20) Reactive oxygen species are generated in cells exposed to an atmosphere containing 20% of oxygen.

01.48) Of the following, which is the most reactive and hence most damaging ROS (reactive oxygen species)?

A.
O2 – (superoxide)

B.
OH – (hydroxyl radical)

C.
H202 (hydrogen peroxide)

D.
NO (nitric oxide)

E.
Oxidized glutathione

02.85) Which of the following is NOT a source of reactive oxygen species in cells?

A. Glutathione

B. Molecular oxygen (02)

C. Coenzyme Q

D. X-rays

E. Cigarette smoke

03.09) Lysosomes are intracellular organelles with acidic interiors that are involved in oxidative reactions that produce H202.

05.84-05.87) A. O2- (superoxide)

B. H2O2 (hydrogen peroxide)

C. OH- (hydroxyl ion)

D. •OH (hydroxyl radical)

E. L•

Match each of the following descriptions with the appropriate molecule from the list above.  Each letter may be used once, more than once, or not at all.

05.84) Can be produced by the direct action of x-rays on water

05.85) Is the most reactive and potentially harmful reactive oxygen species

05.86) Participates in a chain reaction that can be interrupted by vitamin E

05.87) Can be reduced to water by glutathione peroxidase

06.30) Superoxide is a substrate for catalase.

06.31) X-rays can react directly with water to generate hydroxyl radicals.
06.32) Lipid peroxides decrease the permeability of lipid membranes.

04.71) The most reactive and potentially harmful reactive oxygen species is

A. hydrogen peroxide (H2O2)

B. the hydroxyl anion (OH-)

C. superoxide (O2-)

D. the hydroxyl radical (∙OH)

E. nitric oxide (NO)

Misc.
00.49) In the reaction shown above, the functional group gained by the product is defined as

A.
An aldehyde

B.
A ketone

C.
An anhydride

D.
An alcohol

E.
None of the above
01.63) A nucleoside is made up of two parts: a nitrogenous base and a ribose (or deoxyribose) sugar.
03.19) Ribonucleosides have an OH group on the 2’ position.

01.85) High cortisol levels inhibit the production of arachidonic acid.

02.09) The kinetic stability and thermodynamic instability of ATP make it an ideal energy currency for the cell

02.11) Chaperones are protein molecules that degrade defective proteins

05.21) Proper folding of a newly synthesized protein is accomplished with the help of

A. chaperones

B. proteasomes

C. attachment of ubiquitin

D. addition of 7-methylguanine

02.13) All proteins synthesized in a eukaryotic cell have approximately the same half life

02.33) The uptake of amino acids by the gut is frequently linked to sodium ion transport

02.44) The ∆G0 for the reaction, citrate ( isocitrate, is +1.5 kcal/mol. If a solution containing equimolar amounts of citrate and isocitrate is prepared, at equilibrium

A. The concentration of isocitrate and citrate will be equal

B. The concentration of citrate will be greater than the concentration of isocitrate

C. The concentration of isocitrate will be greater than the concentration of citrate

03.18) The mechanism that is able to transport all of the glucose from the intestinal lumen into the intestinal epithelial cells is facilitative transport.

03.31) An inhibition of HMG-CoA reductase results in 

A. An increase in LDL receptor

B. A decrease in ketone body formation

C. An increase in cholesterol biosynthesis

D. An increase in cholesterol content in the cell’s plasma membrane

03.48) Cyclin dependent protein kinase

A. Add phosphates to ribonucleosides

B. Add phosphates to deoxyribonucleosides

C. Rise and fall in concentration during the cell cycle

D. Guarantee proper folding of newly synthesized proteins

E. Act at the DNA replication fork to improve fidelity of DNA synthesis

05.41) Which of the following compounds provides the most energy per molecule in terms of the ATP yield through the β-oxidation, TCA cycle, and electron transport chain?

A. acetone

B. acetoacetate

C. β-Hydroxybutyrate

D. Palmitate

05.62) Which of the following enzymes catalyzes a reaction that is essentially irreversible?

A. Aldolase

B. Aspartate transaminase

C. Lactate dehydrogenase

D. Malate dehydrogenase

E. Pyruvate dehydrogenase

06.74) The reaction between glutamate and pyruvate to produce alpha-ketoglutarate and alanine requires which cofactor?

A. NAD

B. NADP

C. PLP

D. Folic acid

E. Vitamin B12

06.76) The single carbon carried by SAM (S-adenosyl methionine) can be used in the synthesis of

A. creatine

B. IMP

C. gamma-amino butyric acid (GABA)

D. UMP

E. serine from glycine

04.41) Pyruvate dehydrogenase

A. is an example of multienzyme complex

B. requires thiamine pyrophosphate as a cofactor

C. is converted to an inactive form by phosphorylation 

D. is inhibited when NADH levels increase

E. all of the above are true

Acid/ Base Chemistry:
00.31) The structure for the amino acid lysine is shown above. At pH 7.5 the charge on lysine is shown above. At pH 7.5 the charge on lysine would be

A. +2

B. +1

C. 0

D. -1

E. -2

Enzymes:
00.04) Enzymes accelerate reactions by changing the chemical equilibrium to favor product formation.

00.05) When the substrate concentration is equal to the Km value, an enzyme will be converting substrate to 50% Vmax.

00.06) Competitive inhibitors bind to the same site as does the substrate.

01.06) An enzyme that obeys Michaelis-Mentin Kinetics has a Vmax of 10 micromoles/minute/gram of tissue and Km of 50 micromoles. What substrate concentration will produce a reaction rate (v) of 5 micromoles/min/gram of tissue?

A. 5 micromoles

B. 10 micromoles

C. 25 micromoles

D. 50 micromoles

E. 100 micromoles

01.07) An enzyme that can catalyze the reaction S( P (AG0 = 2.3kcal/mol) is added to a solution that contains both S and P, each at a concentration of 1 mM. In the resulting solution

A. S will be completely converted to P

B. The concentration of S will decrease but will never approach 0

C. No net reaction will occur

D. The concentration of P will decrease but will never approach 0

E. P will be completely converted to S

01.51) Enzymes accelerate reactions by changing the chemical equilibrium to favor product formation.
01.59) The rate of an enzymatic reaction will double if the enzyme concentration is doubled.
02.41) An enzyme that obeys Michaelis-Menten kinetics has a Vmax of 10 μmoles/minute/gram of tissue and a Km of 10μΜ. At a substrate concentration of 10μΜ, the rate of product formation (v) would be

A. 1 μmoles/minute/gram of tissue

B. 2 μmoles/minute/gram of tissue

C. 5 μmoles/minute/gram of tissue

D. 7 μmoles/minute/gram of tissue

E. 9.9 μmoles/minute/gram of tissue

03.02) Enzymes function by shifting the equilibrium of a chemical reaction to favor product formation.
04.32) An enzyme has a Vmax of 20 Mmole/min/mg and a Km of 10microM. At a substrate concentration of 10microM, the velocity of the reaction will be

A. 2 micromole/min/mg

B. 5 micromole/min/mg

C. 10 micromole/min/mg

D. 30 micromole/min/mg

E. 200 micromole/min/mg

04.33) An enzyme that does NOT participate in EITHER base or nucleotide excision repair is

A. DNA polymerase

B. Glycosylase

C. AP endonuclease

D. Primase

E. Ligase

05.57) Enzymes

A. always have a quaternary structure stabilized by disulfide bonds

B. only catalyze reactions with a negative ∆G0’
C. always accelerate both the forward and reverse reactions

D. never become covalently bonded to reaction intermediates during catalysts

E. never bind any molecules other than substrate in the catalytic site

05.58) An enzyme has a Vmax of 10μmoles/min/mg and a Km of 5μM.  At a substrate concentration of 5μM, the velocity of the enzyme reaction will be 

A. 1 μmole/min/mg

B. 2 μmole/min/mg

C. 5 μmole/min/mg

D. 10 μmole/min/mg

E. 20 μmole/min/mg

05.59) In the presence of a competitive inhibitor,

A. Vmax increases and Km decreases

B. Vmax decreases and Km decreases

C. Vmax is unchanged and Km decreases

D. Vmax is unchanged and Km increases

E. both Vmax and KM are unchanged

05.60) Graph from pg 19

The graph above shows reaction velocity as a function of substrate concentration for an enzyme.  All of the following statements about this enzyme are correct EXCEPT ONE.  The INCORRECT statement is:

A. It obeys the Michaelis-Menten equation under all conditions

B. It is an allosteric enzyme

C. It can exist in two different conformations

D. It exhibits cooperativity in substrate binding

E. It has quaternary structure

06.20) Enzymes always increase the rate of BOTH forward and reverse reactions.

06.21) In enzyme catalyzed reactions, formation of non-covalent bonds between the enzyme and its substrate always precedes breakage of formation of covalent bonds.

06.22) Allosteric enzymes with sigmoid kinetics always have quaternary structure.

06.82) An enzyme has a Km of 0.3 mM.  Increasing the substrate concentration from 0.1 mM to 0.3 mM will increase the rate of product formation by a factor of approximately

A. 1.33

B. 1.5

C. 1.66

D. 2

E. 3

06.83) All of the following might increase the activity of an enzyme EXCEPT

A. a decrease in the concentration of the product of the reaction catalyzed by the enzyme

B. covalent attachment of a phosphate group to the enzyme

C. removal of a phosphate group covalently attached to the enzyme

D. covalent attachment of a ubiquitin molecule to the enzyme

E. an increase in transcription of the gene that codes for the enzyme

Q04.84-04.88)
A. myoglobin



B. hemoglobin



C. both



D. neither

From the list above, select the protein that is most closely associated with the statements below.  Each letter may be used once, more than once, or not at all.

04.84) Oxygen carrier in the blood

04.85) Contains the ferric (Fe3+) iron atom in the heme

04.86) The molar ratio of the heme to protein subunits equals one

04.87) Is characterized by a hyperbolic oxygen dissociation curve

04.88) Oxygen binding is regulated by 2,3-bisphosphoglycerate

Hemeoglobin & Myoglobin:
Q 95 – 99: Select the one lettered heading that is most closely associated with each of the following descriptions.




A. Myoglobin




B. Hemoglobin




C. Both 




D. Neither 

02.95) Oxygen carrier inside the mitochondria matrix

02.96) Contains the ferrous (Fe 2+) iron atom in its heme

02.97) Contains one heme molecule bound to each polypeptide chain

02.98) Is characterized by a hyperbolic oxygen dissociation curve

02.99) Oxygen binding is regulated by H+

Q 87 - 90: Select the one lettered heading that is most closely associated with each of the following descriptions.

A. Myoglobin 

B. Hemoglobin

C. Both

D. Neither

03.87) Contains the ferrous (Fe2+) iron atom in the heme

03.88) The number of the heme molecules and protein subunits is the same

03.89) Is characterized by a hyperbolic oxygen dissociation curve

03.90) Oxygen binding is regulated by the concentration of H+

05.56) In  sickle cell hemoglobin, a glutamate residue in the normal β chain has been mutated to a valine residue.  Normal hemoglobin and the sickle cell variant were separated by electrophoresis at pH 7.0.  The electrophoretic mobility of the sickle cell hemoglobin toward the anode (+ electrode) was

A. the same as normal hemoglobin

B. slower than normal hemoglobin

C. faster than normal hemoglobin

DNA:
00.15) The genetic code is non-overlapping, non-ambiguous, and degenerate.

00.40) Chromatin is

A. an intermediate formed during homologous recombination

B. found only in prokaryotes

C. made up of DNA complexed with histones

D. an essential part of eukaryotic ribosomes

E. needed to guide secreted proteins to their proper position on the endoplasmic reticulum

00.41) When DNA is sequenced by the Sanger (chain termination) technique each reaction mixture contains

A. all four unlabeled dideoxyribonunucleotides 

B. reverse transcriptase

C. only three dideoxyribonucleotides

D. primed DNA template

E. DNA that is fully double stranded
01.62) Chromatin is made up of DNA complexed with basic proteins called histones
01.66) During electrophoresis longer DNA molecules loaded in a gel migrate faster in an electric field.
03.22) When DNA is sequenced by the Sanger (chain terminating) technique, each reaction contains all four normal deoxyribomucleoside triphosphates as well as one of the dideoxyribonuceleoside triphosphates.

04.35) A technique where DNA molecules are separated from one another by their ability to migrate through a gel in an electric field is

A. transformation

B. electrophoresis

C. autoradiography

D. centrifugation

E. sequencing

05.05) During electrophoresis, shorter DNA molecules are found in a gel nearer to the negative electrode.

05.09) The genetic code is non-overlapping, non-ambiguous and degenerate.

06.55) When DNA is sequenced by using the Sanger (chain termination) method, each reaction mixture contains

A. all four dideoxyribonucleotide triphosphates

B. all four normal deoxyribonucleotide triphosphates

C. three of the four possible dideoxyribonucleotide

D. three of the four normal deoxyribonucleotide triphosphates

E. one of the four possible dideoxyribonucleotide triphosphates but none of the normal deoxyribonucleotide triphosphates

Replication/ Translation / Transcription:
00.10) tRNA is charged with the proper amino acid only after it base pairs with mRNA in the ribosome.

00.11) Okazaki fragments are made up only of RNA

00.39) In both bacteria and mammalian cells mRNA

A. is synthesized in a 5’ ( 3’ direction

B. requires addition of 7-methylguanine on the 5’ end

C. requires snurps (or snrps) to remove introns

D. has a 200-250 base long polyadenylate tail added to the 3’ end

E. contains numerous unusual bases such as ribothymine and pseudouridine

01.08) Which of the following enzymes is required for DNA replication but NOT for DNA repair?

A.
Reverse Transcriptase

B.
Primase

C.
Ligase

D.
Glycosylase

E.
AP endonuclease
01.09) A normal tRNA molecule 

A. Is entirely single stranded

B. Accepts amino acids on its 5’ end

C. Has an anti-codon on its 5’ end

D. Has a number of unusual nucleosides such as pseudouridine and ribothrymidine

E. Is synthesized by RNA polymerase II

01.11) In bacteria, a protein subunit that helps guide that RNA polyermase to the proper protein is the

A.
Enhancer 

B.
7-methyguaine cap

C.
Poly A tail

D.
Sigma factor

E.
Primase

01.12) DNA glycosylases 

A. Operate primarily in nucleotide excision repair

B. Cut the bond between a deoxyribose sugar and a damaged DNA base

C. Break the phosphodiester backbone of damaged DNA

D. Operate primarily to remove undamaged but mismatched bases from DNA

E. Initiate DNA recombination

01.13) Eukaryotic genes

A. Have introns that are removed that removed by RNA polyermse during transcription

B. Always end with a string of repeated uracils which are transcribed directly into a poly A tail

C. Have regulatory sequences that are located about 25 and 70 nucleotides upstream from the transcriptional start site

D. Are, in most cases, regulated by a single repressor protein

E. Are transcribed in clusters called operons, from a common promoter.

01.65) In eukaryotes, messenger RNA and tRNA are synthesized by different RNA polymerases.
02.10) In eukaryotes, the TATA binding protein is the only transcription factor required to initiate transcription of a gene at a basal level

02.49) An enzyme that is able to convert a closed circular double stranded DNA molecule to linear DNA fragments is a 

A. Protease

B. Endonuclease

C. Exonuclease

D. Helicase

E. Glycosylase

02.51) In eukaryotes the RNA transcript synthesized by RNA polymerase II

A. Is synthesized in the 3’ ( 5’ direction

B. Has introns that must be spliced out before the RNA is translated into a protein

C. Has a string of A’s on the 5’ end

D. Includes the promoter region of the gene

Q 87 – 90: Select the one lettered heading that is most closely associated with each of the following descriptions.





A. tRNA 





B. mRNA





C. rRNA





D. hnRNA

02.87) Catalyzes the formation of peptide bonds

02.88) An adaptor molecule that carries amino acids to the newly growing peptide chain

02.89) Usually codes for a protein

02.90) Found in eukaryotes but not prokaryotes

Q 90 – 94: Select the one lettered heading that is most closely associated with each of the following descriptions.





A. Reverse transcriptase





B. Primase





C. Helicase





D. RNaseH

02.91) Synthesizes RNA from a DNA template

02.92) Does NOT participate in replication of DNA at a eukaryotic replication fork

02.93) Unwinds linear double stranded DNA
02.94) Degrades the RNA portion of double stranded molecule made up of complementary strands of DNA and RNA

03.21) In both mammalian and bacterial cells mRNA has a 5’cap of 7-methyguanine.

03.23) In eukaryotes, the immediate product of RNA polymerase II is fully translatable messenger RNA.

03.24) Eukaryotic genes are usually regulated by binding of transcription factors to promoter region.

03.44) Which of the following statements about DNA polymerases is NOT true.

DNA polymerases

A. Can use either DNA or RNA as a template

B. Use deoxyribonucleoside triphosphate as precursors

C. Incorporate deoxyribonucleoside monophosphates into a growing DNA chain

D. Require a primer

E. Synthesize 5’ to 3’

04.34) All DNA polymerases

A. Require a primer made of DNA

B. have a 5’ ( 3’ exonuclease as a proofreading activity

C. synthesize DNA in a 5’ ( 3’ direction

D. insert deoxyribose triphosphates into a growing DNA chain

E. are able to synthesize DNA from an RNA template

05.07) In humans, ribosomal RNA (rRNA) has 7-methylguanine on its 5’ end.
05.08) Okazaki fragments are made up of only RNA.

05.22) Segments of DNA that help regulate transcription in eukaryotes are

A. signal recognition sequences

B. introns

C. exons

D. enhancers

E. sigma factors
05.23) A DNA polymerase that is stable to high temperature is usually used when performing

A. cloning of restriction fragments into a plasmid vector

B. polymerase chain reaction (PCR)

C. DNA sequencing

D. preparation of a cDNA library

E. preparation of a genomic library
05.24) An enzyme that operates in the 3’ to 5’ direction is

A. reverse transcriptase

B. RNA polymerase

C. the proofreading function of DNA polymerase

D. RNaseH

05.30) Primers are removed from newly synthesized Okazaki fragments by 

A. a 5’(3’ helicase

B. a 3’(5’ helicase

C. an endonuclease

D. a 5’(3’ exonuclease

E. a 3’(5’ exonuclease

06.03) Deoxyribonucleoside monophosphates are incorporated into DNA by DNA polymerase.

06.58) During transcription in prokaryotes

A. double stranded DNA must be unwound to single stranded from before RNA polymerase can bind

B. a sigma factor bound to RNA polymerase helps determine promoter usage

C. RNA polymerase binds to a promoter region near the 3’ end of the gene

D. a repressor protein encourages RNA polymerase binding to the promoter for the gene that is to be transcribed

06.59) In eukaryotes, introns are removed form the primary RNA transcript by

A. transcription factors

B. enhancers

C. proteasomes

D. small nuclear RNAs (snRNA)

E. co-activators

06.60) When a tRNA molecule is “charged”

A. 7 methylguanine is added to its 3’ end

B. 7 methylguanine is added to its 5’ end

C. ATP is required

D. an amino acid is attached to the anticodon

E. either a Visa or Mastercard can be used, but American Express is not accepted

Q06.88-06.91) Match each of the following proteins with the function carried out by that protein during DNA replication, recombination, or repair.  You may use each protein once, more than once, or not at all.


A. primase


B. helicase


C. ligase


D. RNaseH


E. reverse transcriptase

06.88) Required in DNA replication, DNA repair, and recombination

06.89) Digests RNA

06.90) Synthesizes RNA

06.91) Is not essential to progression of a DNA replication fork

04.39) During the initiation of protein synthesis in eukaryotes

A. the carboxyl terminal end of the resulting peptide is synthesized first

B. the small and large subunits of the ribosome are joined prior to contact with the mRNA

C. a methionyl tRNA binds to the small subunit of the ribosome

D. the poly A tail on the end of the mRNA binds the “A” site of the ribosome

E. there is no need for hydrolysis of a nucleotide triphosphate until elongation begins with the addition of the second amino acid to the growing peptide chain

Lac Operon:
00.12) In E. coli bacteria grown in the presence of lactose, the lac repressor is bound to the promoter region of the gene that encodes B-galactosidase.

02.50) When bacteria grow in the presence of lactose but the absence of glucose, transcription of the B-galactosidase gene in the lac operon is

A. Induced because the lac repressor is not bound to the lac promoter

B. Inhibited because the lac repressor is bound to the lac promoter

C. Induced because the catabolite activator protein (CAP) is bound to the lac repressor

D. Inhibited because the catabolite activator protein (CAP) fails to bind to the lac promoter

E. Induced because lactose binds to the catabolite activator protein (CAP)

04.36) Proteins that bind to the promoter region of a eukaryotic gene in order to facilitate transcription of that gene are

A. repressors

B. enhancers

C. transcription factors

D. chaperones

E. operons

05.28) When bacteria are grown in the presence of both lactose and glucose, transcription of the beta-galactosidase gene in the lac operon is 

A. induced because the lac repressor is not bound to the lac promoter

B. inhibited because the lac repressor is bound to the lac promoter

C. induced because the catabolite activator protein (CAP) is bound to the lac repressor

D. inhibited because the catabolite activator protein (CAP) fails to bind to the lac promoter

Genetics/ Mutations:
00.13) Thymine hydrates, produced in DNA by exposure to X-rays, can be repaired by the base excision repair pathway

00.38) Base excision repair and nucleotide excision repair both require

A. Glycosylase

B. AP endonuclease

C. Reverse transcriptase

D. DNA polymerase

E. primase

01.67) Restriction fragment length polymorphisms refer to differences in restriction endonuclease recognition sites in the DNA of different individuals of the same species.
02.14) Restriction exonucleases always cut at specific recognition sequence and only cut at that sequence

03.25) The most frequent type of DNA damage produced by X-rays is the pyrimidine dimer.
03.45) Base excision repair

A. Does not function in Xeroderma Pigmentosum patients 

B. Is primarily directed against large bulky lesions in DNA

C. Functions only in eukaryotic systems

D. Requires a DNA synthesis step

03.47) Most restriction endonucleases will NOT cut

A. Linear double stranded DNA

B. Closed circular double stranded DNA

C. RNA

D. DNA within introns

E. DNA within the coding region of a gene

05.11) Holliday junctions are DNA structures formed during homologous recombination.

05.26) Base excision repair begins with the action of

A. an AP endonuclease

B. an enzyme complex that nicks the phosphodiester backbone on either side of the damaged base

C. a glycosylase

D. an AP exonuclease

06.05) A Holliday junction is an intermediate in DNA replication.

06.57) Which of the following types of mutation could cause a RFLP (restriction fragment length polymorphism)?

A. point mutation

B. single base insertion

C. single base deletion

D. multibase deletion

E. any of the above

cDNA Libraries:
02.15) cDNA libraries are made using the enzyme reverse transcriptase

03.49) A major difference between a member of a cDNA library and a member of a genomic DNA library is that

A. Genomic libraries can only be made from prokaryotes

B. Genomic libraries can only be made from eukaryotes

C. cDNA libraries always contain sequences corresponding to introns

D. genomic libraries require reverse transcriptase for their construction

E. cDNA libraries do not usually contain sequences corresponding to introns

Pro-oncogenes:
00.14) Proto-oncogenes produce proteins that help regulate normal cell growth in noncancerous cells.

00.32) Which dietary modification would you make to most likely decrease your risk of getting cancer?

A. Increase your intake of saturated fats

B. Increase your intake of vitamin D

C. Eat more broccoli

D. Decrease your intake of vitamin E

E. Gain 10 pounds of weight 

01.64) Tumor suppressor genes encode negative regulatory proteins which normally prevent transformation of normal cells to malignant cells.
05.06) In humans, the genome of a non-cancerous cell contains proto-oncogenes.

06.04) Cell cycle genes that have been mutated to cause cancer are called “proto-oncogenes.”

04.37) Conversion of a proto-oncogene to an oncogene is LEAST likely to be caused by

A. a mutation in the coding region of the proto-oncogene

B. a gene rearrangement that puts the proto-oncogene under control of a different promoter

C. fusion of a proto-oncogene with another gene

D. amplification of the proto-oncogene during DNA replication

E. excision repair of a pyrimidine dimmer in the proto-oncogene

Ketosis:
00.48) The change of ketone body structure, in the direction of conversion shown above, occurs by what type of reaction?

A. Degradation

B. Reduction

C. Oxidation

D. Esterification

E. None of the above

Uncouplers:
00.02) Addition of uncouplers, such as dinitrophenol, to mitochondria will increase the rate of CO2 production by the TCA cycle.

01.02) A man presents to the emergency department after ingesting an insecticide. Information from the Poison Control Center indicates that this particular insecticide binds to and completely inhibits NADH dehydrogenase. Therefore, in this man’s mitochrondria

A.
Coenzyme Q would be in the fully reduced state

B.
Cytochromes a and a3 (cytochrome oxidase) would be in the reduced state

C.
The rate of ATP synthesis would be approximately normal

D.
Oxygen consumption would be increased

E.
The rate of CO2 production would be approximately zero
01.52) Addition of uncoupler, such as dinitrophenol, to mitochondria will decrease the rate of oxygen consumption

02.05) Addition of an uncoupler, such as dinitrophenol, to mitochondria will inhibit the isocitrate dehydrogenase reaction. 

02.42) Piercidin A is a potent inhibitor of oxidative phosphorylation. In mitochondria treated with Piercidin A, NADH levels are elevated, and coenzyme Q and succinate dehydrogenase are in their oxidized state. The most likely site of Piercidin A action is

A. Cytochrome b-c1

B. Cytochrome c

C. Cytochrome c oxidase

D. NADH dehydrogenase

02.43) Compared to untreated mitochondria, in Piercidin A treated mitochondria,

A. CO2 production will increase

B. O2 consumption will decrease

C. The proton gradient will be increased

D. The flux of substrate through the isocitrate dehydrogenase step will be increased

03.06) Addition of an uncoupler, such as dinitrophenol, to mitochondria will inhibit the passage of electrons down the electron transport  chain.

03.27) Antimycin is a potent inhibitor of the cyctrochrome b-c1 complex. Compared to untreated mitochondria, in mitochondria treated with antimycin

A. The rate of 02 consumption will be unchanged

B. Isocitrate dehydrogenase will be inhibited by the resultant high levels of NADH and low levels of NAD

C. The rate of electron transport will increase

D. The proton gradient will be increased

E. The rate of ATP synthesis will increase

03.28) Compared to normal mitochondria, in anoxic cardiac mitochondria

A. The rate of 02 consumption will be unchanged

B. Isocitrate dehydrogenase will be inhibited by the resultant high levels of NADH and low levels of NAD

C. The rate of electron transport will increase

D. The proton gradient will be increased

E. The rate of ATP synthesis will increase

04.29) Antimycin is a potential inhibitor of the cytochrome b-c1 complex. Compared to normal mitochondria, in mitochondria treated with antimycin

A. The rate of ATP synthesis will increase

B. The proton gradient will be increased

C. Isocitrate dehdrogenase will be activated by the resultant high levels of NAD and low levels of NADH

D. The rate of electron transport down the electron transport will decrease

E. The rate of O2 consumption will be unchanged

`04.30) Compared to normal mitochondria, in anoxic cardiac mitochondria

A. The rate of ATP synthesis will increase

B. The proton gradient will be increased

C. Isocitrate dehdrogenase will be activated by the resultant high levels of NAD and low levels of NADH

D. The rate of electron transport down the electron transport will decrease

E. The rate of O2 consumption will be unchanged

05.15) Addition of uncouplers, such as dinitrophenol, to mitochondria will increase the rate of CO2 production by the TCA cycle.

05.65) An individual presents to the emergency department after ingesting an insecticide that binds to and inhibits cytochrome c.  In this individual’s mitochondria

A. O2 consumption would be increased

B. CO2 production would decrease

C. Isocitrate dehydrogenase would be activated

D. The proton gradient would increase

E. NADH levels would decrease

04.42) In susceptible individuals, the major inhalation anesthetics (halothane, ether and methoxyflurane) trigger a reaction that results in the uncoupling of oxidative phosphorylation from electron transport.  In mitochondria from such individuals

A. ATP production will increase

B. the TCA cycle will be inhibited

C. O2 consumption will decrease

D. heat production will increase

E. the conversion of pyruvate to acetyl CoA will be inhibited

Aspirin:
00.46) The difference between the action of aspirin and ibuprofen is

A. That ibuprofen can be reduced to arachidonic acid and aspirine cannot.

B. Reversible inhibition of cyclooxygenase by aspirin and irreversible inactivation of this enzyme by ibuprofen

C. Irreversible inactivation of cyclooxygenase by aspirin and reversible inhibition of this enzyme by ibuprofen

D. That aspirin is a good pain reliever and ibuprofen is not

01.04) The difference between the action of ibuprofen and aspirin is that

A.
Aspirin is a good pain reliever but ibuprofen is not

B.
Ibuprofen is an allosteric activator of cyclooxygenase but aspirin is not

C.
Ibuprofen is a reversible inhibitor of cyclooxygenase but aspirin inactivates cyclooxygenase irreversibly 

D.
Ibuprofen can be reduced to arachidonic acid but aspirin cannot

E.
Ibuprofen changes blood pH but aspirin does not

02.07) Acetaminophen and ibuprofen are irreversible inhibitors of cyclooxygenase. 

03.11) Ibuprofen and acetaminophen both inhibit cycoloxygenase by irreversible, covalent modification.

04.14) Aspirin inhibits phospholipase A2

ETC:
01.10) Protein molecules targeted for degradation inside the cell are marked by covalent attachment of a peptide called

A.
Chaperonin

B.
Signal recognition particle 

C.
Pepsin

D.
Ubiquitin

E.
Fibrin

01.60)  The ATP yield from oxidation of FADH2 by the electron transport chain is greater than the ATP yield from the oxidation of NADH.
01.56) All of the components of the electron transport chain are proteins
02.06) The proteins of the electron transport chain are found in the mitochondrial matrix.

03.43) Proteins that are destined to be secreted from the cell are marked with

A. Ubiquitin bound to amino terminus 

B. Ubiquitin bound to the carboxyl terminus

C. Signal sequences on the amino terminus

D. Histones bound to the amino terminus

E. Histones bound to the carboxyl terminus

06.06) Proteins that are destined to be secreted from the cell are marked by the addition of ubiquitin.

04.40) A middle-aged biochemistry professor accidentally ingests an inhibitor of the ADP-ATP translocase.  In this professor’s mitochondria

A. coenzyme Q would be in the oxidized state

B. the proton gradient would be near zero

C. the rate of CO2 production of the TCA cycle would be unaffected

D. isocitrate dehydrogenase would be phosphorylated to its activated state

E. the rate of transport of electrons through the electron transport chain would decrease

B-Oxidation:
02.57) B-oxidation of long chain fatty acids in the mitochondria

A. Does not require a carnitine transport system

B. Is inhibited by malonyl CoA

C. Is stimulated by insulin

D. Generates essential fatty acids

E. Requires NADPH

03.33) B-oxidation of long-chain fatty acids in the mitochondria 

A. Does not require a carnitine transport system

B. Is stimulated by malonyl CoA

C. Generates NADH, FADH2, and acetyl-CoA

D. Requires NADPH

03.34) Unsaturated fatty acids

A. Cannot be synthesized from glucose

B. Are essential fatty acids

C. Can be synthesized from saturated fatty acid via a desaturation system, which is embedded in the endoplasmic reticulum membrane.

03.34) Unsaturated fatty acids

A. Cannot be synthesized from glucose

B. Are essential fatty acids

C. Can be synthesized from saturated fatty acid via a desaturation system, which is embedded in the endoplasmic reticulum membrane.

D. Always contain trans double bonds

05.46) Mitochondrial β-oxidation of straight-chain fatty acids containing an even number of carbons produces

A. FADH2 only

B. NADH only

C. acetyl CoA only

D. NADH and acetyl CoA

E. FADH2, NADH and acetyl CoA

06.47) Which of the following fatty acids can be beta-oxidized in mitochondria?

A. Palmitic acid (a 16-carbon fatty acid, with no double bonds in the acyl chain)

B. Stearic acid (a 18-carbon fatty acid, with no double bonds in the acyl chain)

C. Hexanoic acid (a 6-carbon fatty acid, with no double bonds in the acyl chain)

D. All of the above

06.48) Malonyl CoA

A. stimulates mitochondrial beta-oxidation of long-chain fatty acids

B. can be synthesized from acetyl CoA by the action of acetyl CoA carboxylase

C. is a trans fatty acid found in food products

D. is an important intermediate in the pentose phosphate pathway

04.43) Malonyl CoA

A. is one of the ketone bodies

B. inhibits the transport of long-chain fatty acul CoA from the cytosol to the mitochondria

C. provides three-carbon units for acyl chain elongation of fatty acids

D. is a key intermediate in ketone body synthesis from acetyl CoA

E. serves as a carrier of activated CO2 in carboxylation reactions

Antibiotics:
02.12) Antibiotics used to treat bacterial infections are often targeted against the bacterial ribosome because it differs in structure from the eukaryotic ribosome

05.10) Many antibiotics are targeted against the bacterial ribosome.

06.56) The antibiotic tetracycline blocks the growth of bacteria by

A. interfering with normal nucleotide synthesis

B. inhibiting DNA polymerase

C. binding to promoters and preventing transcription

D. binding to the small subunit of the bacteria ribosome and preventing binding of charged tRNA

E. inhibiting the unwinding of double stranded DNA

Voltage Gated Channels
03.76) Voltage gated channels are opened by membrane depolarization caused by

A. An efflux of Ca2+ ions out of the cell

B. An influx of K+ ions into the cell

C. An efflux of  K+ ions out of the cell

D. An influx of Na+ ions into the cell

E. An efflux of Na+ ions out of the cell

05.80-05.83) A. Voltage gated Na+ channels

B. Voltage gated K+ channels

C. Voltage gated Ca2+ channels

D. Ligand gated Cl- channels

E. Ligand gated Na+ channels

Match each of the following descriptions with the appropriate ion channels from the list above.  Each letter may be used once, more than once, or not at all.

05.80) At synaptic junctions, these channels let in ions that trigger exocytosis of neurotransmitters

05.81) There is a net outward flow of ions through these channels when they are opened

05.82) At synaptic junctions, these channels inhibit depolarization of post-synaptic cell membranes

05.83) These channels inactivate themselves about a millisecond after they are opened

Q06.92-06.95) From the list of ion channels below, choose the one that best matches each of the following descriptions.  You may use each letter once, more than once, or not at all.


A. Ligand gated Cl- channels


B. Ligand gated Na+ channels


C. Voltage gated Na+ channels


D. Voltage gated K+ channels


E. Voltage gated Ca2+ channels

06.92) spontaneously inactivate themselves about 1 millisecond after they open

06.93) repolarize the membrane of nerve cells, after a wave of depolarization has swept over the entire cell surface

06.94) act at the synaptic cleft, to inhibit the initiation of a nerve impulse in the postsynaptic cell

06.95) are responsible for propagation of a wave of membrane depolarization over the entire surface of a nerve cell

Q04.93-04.96)
A. ligand gated Cl- channels



B. ligand gated Na+ channels



C. voltage gated Ca+ channels



D. voltage gated K+ channels



E. voltage gated Na+ channels

From the above list of ion channels, choose the one that most closely corresponds to each of the descriptions below.  Each letter may be used once, more than once, or not at all.

04.93) The channels inactivate themselves about a millisecond after they are opened

04.94) At synaptic junctions, these channels inhibit depolarization of post-synaptic cell membranes

04.95) At synaptic junctions, these channels let in ions that trigger exocytosis of neurotransmitters

04.96) There is a net outward flow of ions through these channels when they are opened.

