[image: image1.png]B I o c H E L 1 s T R Y E X A M
Pebruary 25, 1997 g -
NAME, O0Y

If an aldohexose is to form a six-membered ring structure by generating an intrachain hemi-acetal
structure, the ring structure will be called a ring and the aldelyde group on C-1 will react with

tYie alcohbl group on .
A) Lutanose -- C-% 0 Liranose et ) pyranose - - C-4 @ pytanose -- C-5
- E) pyranose -- C-6 o <
From the display below, indicate which structure is a ketohexose. Cr -G Fors

Fig. ss B) Fig. XX C) Pig.w " D) Fig. mRR E} Fig. ™

From the display below, pick the set of figures which would result from the hydrolysis of lactose.

{A) Fig. TT and Fig. W B) Fig. RR and Fig. TT C) Fig. TT and Fig. SS D) Fig. WV and Fig. SS
E} Fig. XX and Fig. SS

CHzOH CHZ0H CHz0H
HOH; u . HOHoC
0, o  OH 7T o MO OH 2 o
H (o]
OH CHo0H H
HO HO OH 2 HO  OH
HO OoH OH
Fig. RR Fig. TT Fig. S Fig. W Fa. XX
e sugar® is both a and a sugar.
@ disaccharide -- non-reducing B) disaccharide -- reducing €} polysaccharide -- reducing
D} monogaccharide rodnet g £} monozaccharbde -- non-tedueing

Starch usually has non-reducing ends than glycogen because a starch polymer shows ______ linkages
than a glycogen polymer of similar molecular weight.
A) more -- fewer 1-4 B) fewer -- more 1-6 C) more -- more 1-6 D) fewer -- more 1-4
Czycmz -~ fewer 1-6

The lipids olive oil and beef tallow have in common the fact that they both

A} display high percentages of saturated fatty acids

B) are found as cellular and organelle membrane components

C) display equal percentages of unsaturated fatty aclds @are classified as triacylglycerols
E) are polar liplds

Polar lipids like lecithins and gangliosides are found as components of bilipid layers due to what type
of intermolecular forces between the lipids?
A) acid-base interactions ; B) hydrophobic interactions ©) hydrogen bonds
0) electrostatic interdctions E} covalent bonds -

The ATP molecule, which is an example of a nucleotide, contains which type of substance as one of its

componentg? AN
A} sterol B) fatty acid C) amino acid D) disaccharide ( Ey simple sugar

wWhich of the carbohyudrate digestive cnzymes listed bDelow is derived from a site other than the
intestinal mucosa? N
A) lactase B) sucrase €} glucosidase D} dextrinase ( ED amylase

No specific enzyme to catalyze the digestion of galactose exists because this sugar

A) coptains an « 1-4 glycosidic linkage B) is a monosaccharide €) is indigestible by humans
D} is a component of dietary fiber -~ E) contains a B 1-4 glycosidic linkage
The glycemic index for a carbohydrate such as sucrose is a measure of the area under the curve which
results Erom graphing against after the ingestion of sucrose.
A) plasma sucrose levels -- time B} plasma sucrose levels -- sucrose sweetness
C} plasma glucose levels -- sucrose sweetness D} sucrose sweetness -- time

(E)'plasm glucose levels -- time

buring glycolysls {anaerobic), NAD* is as _ is oxidized.
A} produced -- 3-phosphoglycerate "gconsumed -- glyceraldehyde-3-p
€) produced -- glyceraldehyde-3-p D) produ% -= pyruvate E} consumed -- pyruvate

¢
If enough G-6-P is converted to lactate by way of the glycolytic pathway to produce 18 millimoles of ATP
(net}, how many millimoles of lactate must have been produced simultaneously?
A 12 B) 9 <) 8 D} 15 E) 2
ER TS RUTIAT -
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curve for the enzyme phosphofructokinase shifts to assume a shape. |
A} decreases -- hyperbolic B) decreases -- sigmoidal (€] increases -- hyperbolic
D} increases -- linear E) increases -- sigmoldal
(§” When (ATP} is high in a cellular environment, [ADP) ig and [AMP) is .
A) very high -- very low B) very low -- very high () very low -- very low
D) very high -- very high E) equal to [ATP] -- equal to [ATP]

j{ If a mythical phogphate compound, X.P has a AG® of hydrolysis of -55 kJ/mol, estimate the value of AG*
for the reaction: X.P + ADP — ATP + X.

A) 431 kJ B} -86 kJ C) -24 kJ D} 455 kJ E) -55 kJ

{

{7 Under anaerobic conditions, the glycolytic pathway is obligated to produce lactate in order to
-

} insure the production of cytaplasmic NAD* B} provide lactate to the blood plasma
€) lower the pH of the system D) guarantee that pyruvate will not buildup in the system
E) increase Lhe pH of the system

/b Complete this reaction which is associated with the TCA cycle: acetyl Coh + oxaloacetate -—» —
+

A} Co, + ATP B) succinate + CoASH C) citrate + CoASH D} €Op + NADH E) malate + Hy0
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# The TCA cycle is regarded as because of the reaction process which . B s
) aerobic -- isomerizes citrate to isocitrate B) anaercbic -- oxidizes lactate Sy wer
@ aercbic -- oxidizes NADH to NAD' D) aerobic -- hydrates fumarate to form malate g b
E} anaerobic -- phosphorylates GDP at the expense of succinyl CoA £%
L/

1, Every time the TCA cycle converts one millimole of citrate into one millimole of oxaloactate,
/ millimoles of O, and of ATP are also produced. )
A) 12 -~ 2 B) 12 -- 6 € 6 -~ 12 D) 2 --6 @ 2 -- 12

ﬂ Since the oxidation of pyruvate and the entire TCA cycle are mitochondrial processes, the conversion to
€0, of the three millimoles of carbon in one millimole of pyruvate will concomitantly produce

millimoles of ATP.
A} 12 @15 ) 2 D) 36 E) 3
7; During hepatjc catabolism of fructose, a deficiency of the speclal aldolase enzyme can lead to liver
" domage due to the uncontrolled buildup of ____ _ in hepatic cells. *
9 P-1-p B) DHAP C} G-6-P D} fructose E) glyceraldehyde
The reaction: pyruvate -3 acetyl CoA, is inhibited by the action of as a . (NOTE: PDH =

13 pyruvate dehyarogenase enzyme system; PDHK = pyruvate dehydrogenase Kinase; PDHP = pyruvate
dehydrogenase phosphatase)
A) BAD* -- positive modulator of PDHK B) NADH -- positive modulator of PDHP
C) 0, -- positive modulator of PDHK “' acetyl CoA —- positive modulator of PDHK
E) pyruvate -- nedative modulator of PDH

T ucl aplake of glucose by Uie Viver is limiGss by Lhe action of Lhe vy which responds to
/4 ingreasing .
K; glucose-6-phosphatase -- hepatic [G-6-P) B) glucose-6-phosphatase -- plasma [glucose)
€) glucokinase - hepatic (G-6-P] D) glucokinase -- plasma [G-6-P]

E} glucose-6-phosphatase -- plasma [G-6-P]

~ which cellular site is seen to oxidize glucose aerobically only?

7‘ A} skeletal muscle cells B) cardiac puscle cells C) hepatocytes D} red blood cells
é‘ brain cells

M A T c H 1 N a

THE ITEMS 26-30 REFER TO THE LIST AT THE RIGHT. THERE IS ONLY ONE CORRECT
ANSWER POR EACH ITEM 26-30, BUT A GIVEN RESPONSE FROM THE LIST AT THE
RIGHT MAY BE USED MORE THAN ONCE. -

ZL Disaccharide which gives ). 2) Phosphofryctokinase
only one type of simple J\f
sugar upon hydrolysis. ' B) Citrate ,
4 Conpanent of the o T Luctasc -
~ glycolytic pathway. 1 ./f
D) Sucrose

Inhibition of this enzyme -
3 /1 ) E} Fructose-1-P

limits the uptake of
glucose by skeletal muscle
celis. AB) Pyranose

+dazion of this TCA r,‘,[ AC) a-ketoglutarate

sle component produces !
marate ag a product . AD} Hexokinase™

Zzzywme which uses Che ¢y AE) Maltose
2—~aomplex witamin thiamine
25 a cofactor. BC} Succinate

BD) Glucokinase

BE) Pyruvate

€h} Lactate dehydrogenase
CF) Pyruvate dehydrogenase

DE) Malate
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A monosaccharide which has a five-membered ring structure will be a pentose.
There are polysaccharides which have larger glycemic indices than sucrose.
The sugar fructose will be catabolized to lactate under anaerobic conditions.

The condition called lactose intolerance is due to a problem with an enzyme essential to the catabolism
of galactose.

Under aerobic conditions. skeletal muscle cells can produce NAD' without producing lactate.

2-A 3-A 4-A 5-E 6-D 7-B 8-E 9-E 10-B 11-E 12-8 13-A 14-C 15-C 16-C 17-A is-c
20-E 21-B 22-A 23-D 24-A 25-E 26-AE€ 27-BE 28-AD 29-BC 30-CE 31-B 32-A 33-A 34-B 35-A
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| Select the two carbohydrates which would be classified as monosaccharides. {PICK TWO)
@galactcse B} lactose —@tructose D) dextrin £) amylose
7 If one were to form a ring structure using an aldopentose in which there was a hemi-acetal formation
between the aldehyde group on C-1 and Lhe aleolol graup on C-4, the vemult wonld be a ... ring

structure having ain) configqurat jon ol o}
A) pyranose -- either a or B B) pyrancse -- 'D €) pyranose -- D) furanose -- 'L‘
furanose -- either @ or §

J The designation 'starch’ is most likely to apirly to the carbolydrate .
A} glucose amylose C} Eructose D) sucrose E} Any polymer with glucose as a repeating unit

4 From the array of sugars shown below, select the carbohydrate which is a réducing agent.

A) Fig. RR " B) Fig. XX @ FIg. sS D) Fig. TT ‘r:» Fig. v
CHOH n,on
| 0. 1O o HOCIL 1,011 1016 ]
e Mll ' (Il W I I
oit ! on
Fig. RR fig. S$ Fig. TT lvng VV Fig. XX

§

From the array of sugars shown above, select the substance which is a pentose.
@ Fig. XX B) Fig. W c} Fig. RR D} Fig. S§ E) Fig. TT

b On the carbohydrate ‘sweetness' scale, sucrose has a value of 100, fructose is 170 and glucose ts about
70. This information indicates that honey, a 1:1 mixture of glucose and fructose would have a glycemic
index of about -

A) 120 B) 70 c) 170 D) 100
Glycemic index data cannot be estimated from sweetness measurements

7 The melting point range for a tru\cylglycelol will increase as the number of in the fatty acid
c@onents of the triacylglycerol is

carpon-carbon double bonds -- decreased’ B) acyl groups -- increased
C) carbon atoms -- decreased D) carboxylate -- decreased E) carboxylate groups -- increased
Phosphat ides and other pvlar lipids function as in the human organism, . '

A} fuel sources B} emulsifying agents C) carbohydrate precursors D) depot fat components
@ biVipitd Tayer comsonentn

9 The digestion process for dietary carbohydrates converts these carbohydrates into

=~ A) simple sugars B) carben dioxide and water C) glucose-6-phosphate D) lactate
. E)} polysaccharides .

1¢ Which glycolytic step consumes ATP?

A) G-6-P 3 F-6-P B) pyruvate — lactate C} 3-phosphoglycerate — 2-phsophoglycerate
« D} P-§-P = F-1,6-P E) glyceraldehyde-3-P -» 1,3 bisphosphoglycerate
il Tf the portion of the glycolytic pathway from G-6-P to lactate is used to produce 60 millimoles of ATP,
" there must be a concomitant production of millimoles of lactate.
A) 90 8) 60 c) 75 D) 30 - E) 40
JL AN Rhe int raea) Lilar (AT Gne rranen, tie engme paesgbal caet ok inase Aiaplaya atn) L. affinity far

its normel subslasie,
~A) diminished -- F-6-p

B) diminished -- ¥-1,6-P C) enhanced -- ATP D) diminished -- G-6-F
E} enhanced -- F-6-P
{3 If the reaction X~P + Hy0 = X + P; has a AG® of -55 kd/mol, estimate the value of AG® for the
reaction ADP + X-P - ATP + X.
A) +55 kJ B) -86 kJ* -~ C) -24 kJ D) -31 kJ E} -55 kJ

jf In the hexose monophosphate shunt, glucose is oxidized, NADP* is reduced, and some of the other
products are - {INDICATE ALL POSSIBILITIES)

»A) COy ~ B) ribulose-5-p ’ C) AMP D)} ATP E) lactate
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“hich {s then converted into laerace by the glycolytic pathway.
. .
A) ‘glucose B} glycogen €l pyruvate D) G-6-p E) F-6-p

rhe process which js regarded as the initiation step for the TCA Cycle involves the reaction: —_—

M A) pyruvate + Nap* = . lactate + Napy - B} acetyl CoA 4+ oxaloacetate -» citrate + CoAsn
C) isocitrate 4+ LLLT> A oxalosuccinate + NADH D) succinyl coa 4 Hyo ‘succifiate + CoAsn
E) succinate + FAD = fumarate + FADHZ

‘L oxygen is withheld from a cellular system, which ig busy performing the Tc Cycle to produce ATP, the
(7 wele will stop dus to atn) .
A) shortage of napt B) excess of acetyl CoA €] shortage of glucose D) shortage ofarp
E) excess of NADH

. +y .
fow many millimoles of glucose (a hexose} must be available to supply 12 millimoles of acetyl CoA {a twc
ﬁ ‘arbon metabolite) for use by the TCA Cycle?

A) 4 B) 6 C) 18 D) 8 E} 12
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The simple sugar components of the polymer glycogen enter the glycolytic pathway in the Eorm of
A4 glyceraldehyde-3-P D) glucose ) F-6-p D) DHAP E) G-6-p

Two millimoles of ATP must be expended to convert one millimole of glucose into two millimoles af
glyceraldehyde-3-P during glycolysis. Hepatic metabolism of fructose requires millimoles of ATP
per millimole of fructose converted to glyceraldehyde-3-p.

A) 1 B) 36 cy 4 D) 38 E) 2
Other than red blood cells, anaercbic metabolism of glucose is most prevalent in __.___ cells?
A) hepatic B} skeletal muscle C) cardiac muscle D) adipose €) brain

If an in vitro experiment is designed wilh oxygen and all the enzymes and coenzymes, except thiamine
pyrophosphate. necessary to support glycolyeis and the TCA Cycle, how many glucose carbon atoms will be
converted to CO,?

A4 B} 3 c) 6 D) 2 . E) None

Even with portal system concentrations of glucase of 10 mM or greater, -the hepatic intracellular
concentration of G-6-P is held to the neighborhood of 3 md by the action of -

A) glycogen phsophorylase B} hexokinase ¢} insulin D} glucokinase "E) G-6-phosphatase
High intramitochondrial concentrations of acctyl CoA slow the conversison of pyruvate lnto acetyl CoA am
€0y by .

A} activating pyruvate dehydrogenase B) Inhibiting lactate dehydrogenase

€) inhibiting phosphofructokinase D) encouraging citrate synthase

E) encouraging pyruvate dehydrogenase kinase

Allosteric inhibition of the chzyme lsocilrate debydrogenase leads to an .dncrease in the concentration
of .
A) citrate 8) NADH C} oxalosuccinate D) isocitrate E} oxaloacetate

“ A T c H 1 N G

THE ITEMS 26~30 REFER TO THE LIST AT THE RIGHT. THERE IS ONLY ONE CORRECT
ANSWER FOR EACH ITEM 26-30, BUT A GIVEN RESPONSE FROM THE LIST AT THE
RIGHT MAY BE USED MORE THAN ONCE.

Name given to the ‘chair’ A) GrP

conformation of a
six-membered heterocyclic B) Malate
ring with oxygen as the .
heteroatom. C) Sterol
TCA Cycle component which D) Furanose N
is oxidized to yield
oxaloacetate during the £} .Phopshoenolpyruvate
tycle. :
AB) Triacylglycerol

Type of 1ipid usually
associated with a membrane AC) ATP
bilipid layer. . - .

AD} UTP
Metabolite having a AG® in .
excess of -31 kJ/mol. AE) AMP .
Nucleotide triphosphate BC) Phosphatide
used to form a glucose
adduct for subsequent BD) Citrate
glycosyl donation.
BE) G-6-P
€D} Pyranose

CE) Succinate

DE

Aldose

) {8}

The B-complex vitamin niacin is found in carbohydrate metabolism in giycolysis, the TCA Cycle, and the
*shunt * .
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glycemic index and the largest sweetness rati
33. Aerobic oxidation of glucose always involves the citric acid cycle.

34. Wwhen a disaccharide is metabolized by the glycolytic pathwmy. the ATP coumt ‘is the same as for a
monosaccharide.

35. The compound 2-deoxyribose has a formula of CgHyg0,-

5
1-AC 2-E 3-B 4-C 5-A 6-E 7-A 8-E 9-A 10-P 11-E 12-A 13-C 14-AB 15-E 16-B 17-A 18-8
19-E 20-E 21-D 22-E 23-E 24-E 25-A 26-CD 27-B 28-BC 29-E 30-AD 31-A 32-B 33-A 34-B 35-A





