July 18, 1999

ID number

Biochemistry Cumulative Exam

Consider this one a "freebie.” The 50 questions on this exam came straight out of
Zubay's Biochemistry textbook. Any self-respecting biochemist should be able to
answer them (with some thought). Therefore, at least 75% of the questions must
be answered correctly to pass this exam. No books, notes, or references of any
kind may be used on this exam; it has been designed to test what you know. (If
you do not pass it, then at least you will know what areas you need to review.)

Good luck,
K. Redding
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Each of the follow ng subcellular structures contains DNA EXCEPT

A. the nucl eus. B. ribosones.
C. chloropl asts. D. mtochondria.

In plant and aninal cells, the three-dinensional integrity of the cel
is maintained, in part, by an internal network of filanents called

A. the cell wall.

B. the Col gi apparatus.

C. the cytoskel eton.

D. the endoplasmc reticul um

O the follow ng, which are prokaryotes?

A.  viruses B. bacteria
C. yeast D. plant cells

G for the conversion of glycerol-3-phosphate to glycerol + P is -2.2
kcal / nol e. Thus, you can concl ude t hat

A. this reaction will occur spontaneously.

B. this reaction nay or may not occur spontaneously, depending on the
actual concentrations of reactants and products.

C. this reaction will only occur spontaneously if it is coupled to
anot her reaction that has a nore favorable G.

D. this reaction is so strongly favorable that it could be coupled to
drive an ot herw se unfavorable cell reaction

I n nost biochenical reactions, DPV is

A. negligible
B. positive
C. negative

D. dependent on DE

According to the Second Law of Thermodymani cs,

A. the total entropy change in any reaction that occurs spontaneously
nmust be greater than O.

B. the total entropy change in any reaction that occurs spontaneously
must be less than O.

C. the total entropy of the universe remains constant.

D. the total entropy of the universe is always decreasing.

VWhi ch of the following is true?

A. Liquid and solid water have the sane nunber of hydrogen bonds per
nol ecul e of water

B. Liquid water has nore hydrogen bonds per nol ecule than does solid
wat er

C. Solid water has nore hydrogen bonds per nolecule than does liquid
wat er

D. Hydrogen bonding is a najor factor in the structure of gaseous water

E. None is true
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10.

11.

12.

What is the pH of an aqueous solution that has a [OH] of
3.45 x 10°°> W

A 3.47
B. 4.47
C. 5.53
D. 9.54
E. none of the above

A peptide was found to have a nol ecul ar nass of about 650 and upon
hydrol ysis produced Ala, Cys, Lys, Phe, and Val in a 1:1:1:1:1 ratio.
The peptide upon treatnent with Sanger's reagent produced DNP-Cys and
exposure to carboxypepti dase produced valine. Chynotrypsin treatnent

of the peptide produced a dipeptide that contai ned sulfur and has a W
absorbance, and a tripeptide. Exposure of the peptide to trypsin
produced a di peptide and a tripeptide. Deduce the sequence of the

pepti de.

Val - Al a- Lys- Phe- Cys
Cys- Lys-Phe- Al a- Va
Cys- Al a- Lys- Phe- Val
Cys- Phe-Lys- Al a- Va
Val - Phe- Lys- Al a- Cys

mooOw»

VWi ch amino acid has an R-group pKa closest to physiol ogical pH?

| ysine

hi sti di ne
gl ut amat e
ar gi ni ne
aspartate

mooOw»

VWhich is true regarding the orientation of the R-groups in beta
structures?

A. In the parallel beta sheet structures the am no acid R-groups are
all on the sane side of the sheet.

B. In the antiparallel beta sheet structure the R-groups on alternate
strands are on the sane side of the sheet.

C. In parallel and antiparallel sheets consecutive R-groups on each

peptide strand alternate sides of the sheet.

D. Because of the free rotation around the al pha carbon, the R-groups
can seek the | east crowded region and are not restricted to a
specific side of the sheet.

E. aandb

A reagent comonly enpl oyed to cl eave disulfide bonds in proteins is

2, 4-di nitrofluorobenzene
urea

2- mer capt oet hano
phenyl i sot hi ocyanat e
cyanogen brom de

mooOw»
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13.

14.

15.

16.

17.

Wth respect to a relaxed nuscle, which of the following is true?

A.  the nunmber of actin-nyosin cross-bridges is maxi m zed and the mnuscle
i s shortened

B. the nunber of actin-myosin cross bridges is maxi m zed and the mnuscle
is stretched

C. the nunber of actin-myosin cross bridges is mnimzed and the nuscle
i s shortened

D. the nunber of actin-myosin cross bridges is mnimzed and the mnuscle
is stretched

E. none of the above

Wi ch of the followi ng does not describe henogl obi n?

Henogl obin i s an oxygen transport protein.

Henogl obin is an allosteric protein.

Henogl obi n has quaternary structure.

Copper ions are inportant in henmpglobin's ability to bind oxygen
Henogl obin is conposed, in part, of an iron containing hene group

moow»

Wi ch of the following would allow you to determ ne the isoelectric
poi nt of a protein?

A. protein quaternary structure

B. protein solubility as a function of pH
C. protein size

D. protein shape

E. protein tertiary structure

A m xture of urease (pl = 5.1, mol. w. 482,700), catalase (pl = 5.6,
nol . wt. 247,500), lactoglobin (pl 5.2, mol. w. 37,100) and

henogl obin (pl 6.9, nol. w. 64,500) were applied in a pH 6.5 buffer to
a DEAE-cel | ul ose chronat ography columm and eluted with the sane buffer
VWhat was their order of elution?

A. urease, lactoglobin, catal ase, henpgl obin

B. henpgl obin, catal ase, |actoglobin, urease

C. urease, catal ase, henogl obin, |actoglobin

D. lactogl obin, henpgl obin, catal ase, urease

E. cannot be determined fromthe information given

The K, is:

A. The tinme for half of the substrate to be converted to product.
B. The tine for all of the substrate to be converted to product.
C. The [S] that gives half of the maxi mumreaction rate.

D. The [S] that gives the nmaxi numreaction rate.

E. The [P] that is produced when the enzyne is saturated with the

substrate.
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18.

19.

20.

21.

22.

23.

An hol oenzyne is

A.  a coenzyne

B. an enzyme with its cofactor

C. an enzyne lacking its cofactor
D. an allosteric enzyme

E. a cofactor

Sone non-serine proteases contain
A Fe3+ B. M2+ C. Co2?* D. M2+ E. Zn2*

Under physiol ogi cal conditions, which of the follow ng processes is not
an inportant method for regulating the activity of enzymes?

Phosphoryl ati on.
Tenper at ure changes.
Adenyl addition
Di sul fide reduction
Partial proteolysis.

moow»

VWi ch of the following will probably not affect the rate at which an
internediate in a netabolic pathway is utilized by the appropriate
enzyme?

A. formation of a nultienzyme conpl ex involving the enzynmes of the

pat hway

B. increasing availability of the substrate for the first enzyne in the
pat hway

C. a decrease in the concentration of the product of the last enzyne in
t he pat hway

addition of water to the organism s growth nedi um
i ncrease the tenperature from30° Cto 37°C

mo

The conversion of glucose to naltose

an equilibrium

a hydrolysis reaction
an dehydration process
an epi merization

a mrror inmge

moow»

The use of nucleotides such as GIP in a nmetabolic reaction is
energetically equivalent to the use of ATP. This is because the GDP
that is produced is rephosphorylated to GIP at the expense of ATP by
whi ch of the follow ng enzynes?

adenyl at e ki nase

ATPase

GlPase

nucl eosi de di phosphat e ki nase
phosphoryl ase a

moow»
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24,

25.

26.

27.

28.

29.

VWi ch of the following internmediates is a substrate for the only
menbr ane- associ ated enzynmatic activity in the TCA cycle?

moow»

citrate
fumarat e
oxal oacet at e
pyruvat e
succi nate

The ultimte acceptor of the electrons renoved by oxidative
decarboxyl ation in the TCA cycle is

A

VWhi ch of the following is the hydrophobic electron carrier which is

NAD* B. NADPt

nmobi l e within the nenbrane?

moow»

El ectrons from conpl ex |

ubi qui none
conpl ex 11
cytochrone a
cytochronme b
cytochronme ¢

C

FAD

D. ATP E O

are transferred directly to which of the

followi ng el ectron transport conponents?

I f an antenna chl orophyl |

conplex la
conpl ex 11
conplex |11
cytochronme ¢
ubi qui none

absorbs energy from a photon,

desired pathway for de-excitation?

A
B
C
D

The el ectrons transferred in the Iight

fl uorescence
resonance energy transfer

donati on of the excited electron
return to the | ower energy |eve

up in which nol ecul e?

moo w»

NADPH

FADH,

wat er

oxygen

car bon npnoxi de
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30.

31.

32.

33.

34.

35.

Wi ch of the following is true concerning the peptide portion of
pepti dogl ycans?

A. contain only am de bonds anal ogous to those in proteins

B. contain ester |inkages

C. contain am de bonds involving the epsilon amno group of |ysine

D. contain ani de bonds involving the gamma carboxyl group of glutamate
E. c and d

Wi ch of the followi ng describes the nost abundant energy storage
pol ysacchari de in nature?

A.  a(l,4) heteropol yner

B. Db(1,4) heteropol yner

C. a(1,4) honopol yner

D. Db(1,4) honopol ymer

E. Db(1,6) honopol ymer

The biol ogical role of cholesterol is which of the follow ng?

to help reseal arteries which have devel oped | eaks
to make nmenbranes nore fluid

to transfer light to P700 in photosynthesis

to transfer electrons to chytochronme c

to cause nenbranes to fluoresce

moow»

When cells of E. coli are placed in a solution with both D glucose
and | actose, the cells will preferentially transport and utilize

the D-glucose until its concentration is depleted and then will
start to inport and catabolize the |actose. This phenonenon is
called "diauxie." What is a likely reason for this phenonenon?

A. D-glucose is a conpetitive inhibitor of the | actose transport system

B. the lactose transport systemis not produced until the glucose is
consuned

C. carbohydrates cannot be transported until glucose catabolism
produces ATP in the cells

D. the cell nenbrane contains an antiport system which punps | actose
out while transporting D-glucose into the cel

The conversi on of acetoacetate to acetone

m ght be non-enzymatic

is facilitated by a resonance stabilized carbanion
changes one ketone body into anot her

occurs in the mtochondria

all of the above

moow»

Dietary fats (triglycerides) are inported into the body by which
ti ssues?

A. adi pose tissue
B. intestine

C liver

D. pancreas

E. skin
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36.

37.

38.

39.

40.

41.

In E. coli

the | ast common internediate for the synthesis of

phosphati dyl et hanol am ne and phosphati dyl gl ygerol is

A. diacyl gl ycerol B. CDP-diacyl gl ycero
C. phosphati dyl serine D. phosphatidic acid
During the formation of glycocholate, cholic acid, CoASH, and ATP form

chol yl - CoA,
you expect

A.  cholyl
B. cholyl
C. cholyl

D. cholyl

In ani mal s,
A. in the
B. on the
C. in the
D. on the
E. on the

AVP, and pyrophosphate. Wat reaction internmedi ate woul d
in this process?

phosphat e

adenyl at e

pyr ophosphat e

group bound to a protein by a thioester |inkage

HMG- CoA i s synthesi zed

cytosol and mitochondrial matrix

endopl asmi ¢ reticul umand pl asna nenbrane

Col gi apparatus primarily

endopl asmi ¢ reticul umand outer mtochondrial nenbrane
pl asma nenbr ane

Al t hough only one anino acid is synthesized by the histidine pathway,
the pathway is connected to another pathway responsible for the
synt hesi s of

pyri m di ne nucl eoti des

nucl eoti des

A

B. coenzynme A
C. flavonoids
D. Purine

E. hene

Wi ch of the followi ng anino acids does not play an inportant role in

the active

Lysi ne
Serine
Hi stid

moow»

site of serine proteases?

ne

Aspartate
None of the above

The protein thioredoxin is involved in which of the follow ng

processes?

The oxi

moow»

The reduction of cysteine residues.
The phosphoryl ati on of cysteine residues.

dation of cystine residues.

The reduction of cystine residues.
The deam nation of cystine residues.
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42.

43.

44,

45,

46.

47.

48.

Vitanmi n Byy contains which of the following nmetals?

A.  nmagnesi um
B. copper

C. cobalt

D. chrom um
E. zinc

Wi ch of the followi ng processes does not describe the action of NAD'?

It is an oxidizing agent.

It is a hydride ion acceptor.

It is a reduci ng agent.

It is an electron acceptor.

It is a water sol uble substrate.

moow»

Regul ated enzynes frequently exhibit a higher-order response to
substrate concentrati on than non-regul ated enzynmes, which are conmonly

first-order. If enzyne "G' is first-order and enzynme "N' is fourth-
or der,
A. enzyne Nwill be nore sensitive to changes in substrate

concentration than enzyne G

B. enzyme Gis said to be cooperative.

C. a graph of velocity versus substrate concentration for enzyme G wl|
have t he shape of a parabol a.

D. enzyme Gwll require energy fromATP to produce a product, but not
enzyme N

A b- D al dopent of uranose has how nmany chiral carbons?
A 0 B. 2 C 3 D. 4 E 5

Wi ch of the followi ng conversions is catalyzed by the enzyne
3- phosphogl ycerat e ki nase?

A. gl ycerate-2-phosphate to phosphoenol pyruvate

B. glycerate-3-phosphate to gl ycerate-2-phosphate

C. glycerate-1, 3-bi sphosphate to gl ycerat e-3-phosphat e

D. glyceral dehyde-3- phosphate to di hydroxyacet one phosphate

Li pi d conponents of nenbranes do not readily nove fromone side of a
bil ayer to the other.

A true B. false
Phosphati dyl i nosi t ol

A. only functions as an internmediate in the biosynthesis of of
phosphati dyl i nositol -4 phosphate in eukaryotes

B. does not occur in the nenbranes of eukaryotes

C. constitutes about 5 % of the phospholipids in prokaryotes

D. my be converted to two phosphatidylinositol derivatives that yield
cel lul ar second nmessengers in aninmal cells
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49,

50.

How many nol ecul es of d-am nolevulinate are required to nake one

nol ecul e of porphyrin?

A 2
B. 4
C. 6
D. 8
E none of these

The nucl eotide, dGIP, consists of

A. guanine, ribose, and three phosphoryl groups
GW plus two phosphoryl groups

B
C. guani ne, 2-deoxyribose, and three phosphoryl groups
D.

guanosi ne, 2-deoxyri bose, and three phosphoryl

Page 9

gr oups



Answer Sheet for Test “Cune 7/99”, 7/16/99
No. in No. on
Q Bank _Test Correct Answer

1 29 1 B
1 3 2 C
1 4 3 B
2 29 4 B
2 3 5 A
2 4 6 A
3 24 7 C
3 2 8 D
4 21 9 D
4 2 10 B
5 21 11 C
5 2 12 C
6 22 13 D
6 2 14 D
7 20 15 B
7 2 16 B
8 26 17 C
8 2 18 B
9 24 19 E
10 16 20 B
12 11 21 D
13 17 22 C
14 18 23 D
15 14 24 E
15 17 25 E
16 15 26 A
16 19 27 E
17 14 28 B
17 18 29 A
18 33 30 E
18 4 31 C
19 4 32 B
20 3 33 B
21 34 34 E
21 4 35 B
22 4 36 B
23 27 37 B
23 3 38 A
24 25 39 D
9 6 40 A
10 12 41 D
11 16 42 C
11 11 43 C
12 8 44 A
13 10 45 D
14 8 46 C
19 28 47 A
22 11 48 D
25 24 49 D

50 C
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