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|. Single Choice (60%)
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Which of the following statements about a plot of Vp vs. [S] for an enzyme that follows
Michaelis-Menten kineticsis fal se?

(A) As[S] increases, the initia velocity of reaction Vg also increases.

(B) At very high [S], the velocity curve becomes a horizontal line that intersects the y-axis at K.

(C) K isthe[S] a which Vo = 1/2 Vipax.

(D) The shape of the curveis ahyperbola.

(E) The y-axisis arate term with units of um/min.

The following data were obtained in a study of an enzyme known to follow Michaelis-Menten kinetics:

Vo Substrate added
(wmol/min) (mmol/L)
217 0.8
325 2
433 4
488 6
647 1,000

The K, for this enzyme is approximately:

(A)ImM; (B)1,000mM.; (C)2mM ; (D)4mM ; (E)6 mM.

Which one of the following statements about enzymes that interact with DNA in DNA replication is
true?

(A) E. coli DNA polymerase | isunusua in that it possessesonly a5' — 3' exonucleolytic activity.
(B) Endonucleases degrade circular but not linear DNA molecules.

(C) Exonucleases degrade DNA at afree end.

(D) Many DNA polymerases have a proofreading 5 — 3' exonuclease.

(E) Primases synthesize a short stretch of DNA to prime further synthesis.

Which of the following is adominant feature of the outer membrane of the cell wall of gram negative
bacteria?

(A) Amylose; (B) Celulose; (C) Glycoproteins, (D) Lipopolysaccharides, (E) Lipoproteins.
The reaction of the citric acid cycle that is most similar to the pyruvate dehydrogenase
complex-catalyzed conversion of pyruvate to acetyl-CoA is the conversion of:

(A) citrate to isocitrate; (B) fumarate to malate; (C) malate to oxaloacetate; (D) succinyl-CoA to
succinate; (E) a-ketoglutarate to succinyl-CoA.

Which of the following cofactorsis required for the conversion of succinate to fumarate in the citric acid
cycle?

(A) ATP; (B) Biotin; (C) FAD; (D) NAD"; (E) NADP".

Which of the following statements about the chemiosmotic theory is correct?

(A) Electron transfer in mitochondriais accompanied by an asymmetric release of protons on one side of
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the inner mitochondrial membrane.

(B) It predicts that oxidative phosphorylation can occur even in the absence of an intact inner
mitochondrial membrance.

(C) The effect of uncoupling reagentsis a consequence of their ability to carry electrons through
membranes.

(D) The membrane ATP synthase has no significant role in the chemiosmotic theory.

(E) All of the above are correct.

In homologous genetic recombination, RecA protein isinvolved in:

(A) formation of Holliday intermediates and branch migration.

(B) introduction of negative supercoils into the recombination products.

(C) nicking the two duplex DNA moleculesto initiate the reaction.

(D) pairing a DNA strand from one duplex DNA molecule with sequences in another duplex, regardless
of complementarity

(E) resolution of the Holliday intermediate.

During oxidative phosphorylation, the proton motive force that is generated by electron transport is used

to:

(A) create apore in the inner mitochondrial membrane.

(B)generate the substrates (ADP and ;) for the ATP synthase.

(C) induce a conformational change in the ATP synthase.

(D) oxidize NADH to NAD".

(E) reduce O, to H0.

Oxidative phosphorylation and photophosphorylation share al of the following except:

(A) chlorophyll; (B) involvement of cytochromes; (C) participation of quinones; (D) proton pumping

across a membrane to create electrochemical potential; (E) use of iron-sulfur proteins.

Which of the following is not usually essential for the catalytic activity of ribozymes?

(A) Correct base pairing; (B) Correct base sequence; (C) Correct interaction with protein; (D) Correct

secondary structure ; (E) Correct three-dimensional structure.

Almost al of the oxygen (O) one consumes in breathing is converted to:

(A) acetyl-CoA.; (B) carbon dioxide (COy) ; (C) carbon monoxide and then to carbon dioxide; (D) none

of the above ; (E) water.

In bacteria the elongation stage of protein synthesis does not involve:

(A) aminoacyl-tRNAs; (B) EF-Tu; (C) GTP; (D) IF-2; (E) peptidyl transferase.

The tryptophan operon of E. coli isrepressed by tryptophan added to the growth medium. The

tryptophan repressor probably:

(A) bindsto RNA polymerase when tryptophan is present; (B) binds to the trp operator in the absence of

tryptophan; (C) binds to the trp operator in the presence of tryptophan; (D) isaDNA sequence; (E) isan

attenuator.
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Hormone-activated phospholipase C can convert phosphatidylinositol 4,5-bisphosphate to:

(A) diacylglycerol + inositol triphosphate; (B) diacylglycerol + inositol+ phosphate; (C) glycerol + inositol +
phosphate; (D) glycerol + phosphoserine; (E) phosphatidyl glycerol + inositol + phosphate.

An alosteric interaction between aligand and a protein is one in which:

(A) binding of amolecule to abinding site affects binding of additional molecules to the same site.

(B) binding of a molecule to a binding site affects binding properties of another site on the protein.

(C) binding of the ligand to the protein is covalent.

(D) multiple molecules of the same ligand can bind to the same binding site.

(E) two different ligands can bind to the same binding site.

In hemoglobin, the transition from T state to R state (low to high affinity) istriggered by:

(A) Fe** binding; (B) heme binding; (C) oxygen binding; (D) subunit association; (E) subunit dissociation.

Which of the following parts of the IgG molecule are not involved in binding to an antigen?

(A) Fab; (B) Fc; (C) Heavy chain; (D) Light chain; (E) Variable domain.

Topoisomerases can:

(A) change the linking number (LK) of aDNA molecule; (B) change the number of base pairsin a DNA molecule; (C)
change the number of nucleotidesin a DNA molecule; (D) convert D isomers of nucleotidesto L isomers; (E)
interconvert DNA and RNA.

An Okazaki fragment isa

(A) fragment of DNA resulting from endonuclease action; (B) fragment of RNA that is a subunit of the 30S ribosome;
(C) piece of DNA that is synthesized in the 3' — 5' direction; (D) segment of DNA that is an intermediate in the
synthesis of the lagging strand; (E) segment of MRNA synthesized by RNA polymerase.
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(a) Define "reducing sugar.”
(b) Sucrose is a disaccharide composed of glucose and fructose (Glc(a1—2)Fru).
areducing sugar, even though both glucose and fructose are.

Explain why sucrose is not

Match the cofactors below with their roles in the pyruvate dehydrogenase complex reaction.

Cofactors: . o
Coenzyme A (CoA-SH); NAD™ ; Thiamine pyrophosphate (TPP);
Roles:

FAD; Lipoic acid in oxidized form

Attacks and attaches to the central carbon in pyruvate.
Oxidizes FADH..

Accepts the acetyl group from reduced lipoic acid.
Oxidizes the reduced form of lipoic acid.

Initial electron acceptor in oxidation of pyruvate.

moom»

In what order do the following five steps occur in the photochemical reaction centers?
1. Excitation of the chlorophyll a molecule at the reaction center
2. Replacement of the electron in the reaction center chlorophyll
3. Light excitation of antenna chlorophyll molecule
4. Passage of excited electron to electron-transfer chain
5. Exiton transfer to neighboring chlorophyll
Please give an order.
(3 (6%) 3.7 protein— & 7] ¢ o A e 450 3 5 - £ 55 G KRG i dipt peptide s B2 1 § g4 o
(b) s proteindl* tripsin®r Ffs R & 4@ 5 3 EJ;U,%_P HKRGH &7 5 iR 7 7 GNAZ KRGGG - 4eie j&
BEF P o e i I KRGZ peptiders 5 0 F-ff vk Al H g b2 2 g o

DNA & 5]d-(5 -TCGCAT-3'):

(@) (3%) % f1* s EEDNA§ i (template) > (F Zvi#H 5 © = F]% > 4opromoter 2 starting
codes) - ‘gtranscriptionts » A TR ARNAR 7 & i 7 (G7EA'S 4 53 s 7 )

(b) (29%0) 12 2+ £ DNA trandation » 3R #7 i i RNAE (Ftrandation » A 2 ¢h% - B g Ap s @ 7

€ (5%) MG - 7 ERBE2 L E 0 blde  DMS (7 A it Em) 244 B (Ni%) . 7 &
DNA shguaninestiN-7 - & sk i 42575 = DNA4e = 3+ > AR 1 4F 12 IDNA# 2 > € #H 2 DNA
AR R BEEF T o 3B ADNAY I g3 S A R EEF -
RF & B+ 27 5IDNAR 7|d-(5 -TCGCAT-3') ¢ chguaninei® * {5 » * bt ig & iff el Ik
DNA i% % DNA transcription* o5 » ki3 RNA (B v H 2 @ f A FE ) > 35
A Ak eEe s i RNAR 7 5 @ 9 (,;;"ﬁj—j% A RNA G 712 1t ﬁéﬁi s TEE P KD 2
FI3 S ) o



