Exam 2 Material 
Vitamins 

00.03) Ascorbic acid participates in reduction and hydroxylation reactions

00.29) Each of the following vitamins is required for reactions in the oxidation of pyruvate to CO2 and water except?

A. pantothenate

B. niacin

C. thiamine

D. biotin

E. riboflavin 

00.43) In scurvy, there is bleeding of the gums because

A. Alterations in calcium metabolism affect tooth and bone structure 

B. Blood coagulation fails to occur in response to normal, minor abrasions

C. Defective collagen structure weakens blood vessel walls

D. Weakened extracellular matrix material causes abnormal growth of blood vessels

E. Altered proteogylcan structure enables red blood cells to leak through capillary walls

01.05) The pryuvate carboxylase reaction (pyruvate + CO2 + ATP  oxaloacetate + ADP Pi) requires

A.
Thiamine pyrophosphate

B.
NAD

C.
NADH

D.
Biotin

E.
riboflavin

01.23) Neural tube defects can be caused by a dietary insufficiency of 

A.
Methionine

B.
Folate

C.
Cysteine

D.
Pyridoxine

E.
Glycine
01.54) A deficiency of thiamine will affect the reactions catalyzed by pyruvate dehydrogenase and a-ketogluterate dehydrogenase

01.57) Niacin deficiency results in pellagra.
01.58) Ethanol consumption promotes absorption of thiamine from the diet
02.04) Beri-beri is a disease that results from a deficiency of pantothenate.

02.36) Folic acid is essential in the human diet

02.48) All of the following are cofactors, or vitamin precursors of cofactors, for enzymes in the citric acid cycle EXCEPT

A. Thiamin

B. Riboflavin

C. Niacin

D. Vitamin B12

E. Lipoic acid

02.72) Any of the following could be taken as a dietary supplement to relieve symptoms of night blindness EXCEPT

A. Retinol

B. Retinoic acid

C. Retinal

D. Beta carotene

02.86) Vitamin E protects against oxidative stress by

A. Activating glutathione peroxidase

B. Reducing oxidized vitamin C

C. Reaction with free radicals in phospholipid bilayers

D. Intercepting x-rays at the cell surface

E. Oxidizing Fe 2+ to Fe 3+

03.03) Beri-beri is a disease that results from a deficiency of thiamin
03.75) Vitamin E helps to protect cells against the harmful effects of X-rays by

A. Preventing the formation of hydroxyl radicals

B. Acting as a co-factor for glutathione peroxidase

C. Acting as a cofactor fro superoxide dismutase

D. Protecting lipids from a peroxidation chain reaction

E. Repairing oxidative damage to DNA

05.16) Ascorbic acid participates in reduction and hydroxylation reactions.

05.61) A deficiency of the vitamin thiamin results in

A. Jamaican vomiting sickness

B. scurvy

C. beri-beri

D. pellagra

E. rickets

06.75) A patient with very pale gums announces he is feeling very tired lately.  Since his nutrition appears to be based largely on consumption of cheesesteaks, you propose that he should consume more green vegetables and orange juice, or a vitamin pill, to increase his intake of 

A. niacin

B. biotin

C. pyridoxine (B6)

D. folic acid

E. vitamin B12

04.72) All of the following provide antioxidant protection EXCEPT

A. vitamin A

B. vitamin C

C. vitamin D

D. vitamin E

Q04.73-04.78) Select the one lettered heading that is most closely associated with each of the following descriptions.  Each letter may be used once, more than once, or not at all.

A. niacin

B. thiamine

C. biotin

D. riboflavin

E. pantothenic acid

04.73) Deficiency results in beri-beri

04.74) Deficiency results in pellagra

04.75) Required cofactor for pyruvate carboxylase and acetyl CoA carboxylase

04.76) Component of CoASH

04.77) Precursor for cofactor that accepts electrons either singly or two at a time

04.78) Precursor for cofactor that only accepts electrons as a hydride ion (2 electrons at a time)

Pathways / Reactions: (pentose phosphate shunt)
00.07) In humans, NADPH can be synthesized using either the pentose phosphate and the malic enzyme pathway.

01.37) All of the following are direct products of the pentose phosphate pathway EXCEPT

A.
CO2

B.
Glyceraldehyde-3-phosphate

C.
NADPH

D.
Pyruvate

E.
Ribose-5-phosphate

00.17) Binding of palmitoyl-CoA carboxylase increases the Km value for acetyl-CoA.

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

A.
Acetoacetate thiolase

B.
Aspartate transaminase

C.
Lactate dehydrogenase

D.
Malate dehydrogenase

E.
Pryuvate dehydrogenase

03.53) Which of the following is not an intermediate/product of the pentose phosphate pathway?

A. Ribose 5-phosphate

B. CO2

C. NADPH

D. Dihydroxyacetone phosphate

E. Glyceraldehyde 3-phosphate

Fructose:
00.45) Which of the following reactions is NOT involved in the utilization of dietary fructose?

A.
Fructose 1-P + ATP ---(PFK1)- fructose 1,6-bisP + ADP

B.
Fructose + ATP ---( fructokinase)- fructose 1-P + ADP

C.
Fructose 1-P ---(aldolase B)- dihydroxyactone 3-P + glyceraldehyde

D.
Glyceraldehyde + ATP ---(Triose Kinase)- glyceradlehyde 3-P + ADP

E.
Dihydroxyacetone 3-P ----(Triose phosphate isomerase)- glyceraldehyde 3-P

04.20) Which compound stimulates phosphofructokinase-1 and inhibits fructose-1,6-bisphosphatase in liver?

A. Acetyl CoA

B. AMP

C. Fructose 2,6-bisphosphate

D. Glycerol

E. B-hydroxybutyrate

Fatty Acid Biosynthesis
00.34) Which of the following compounds or proteins is required for both fatty acid and cholesterol biosynthesis?

A. Carnitine 

B. HMG-CoA synthase

C. NADPH

D. LDL receptor

E. Malonyl CoA

01.14) Which of the following compounds or enzymes is NOT involved in fatty acid synthesis from dietary carbohydrates?

A. Biotin

B. Maolonyl-CoA

C. Acetyl-CoA

D. Cholesterol

E. Pyruvate dehydrogenase

01.87) The limit on the amount of triglycerides a body can store in adipose tissue is the number of individual fat cells.

05.43) Fatty acid synthesis

A. occurs in the mitochondria

B. is modulated by the degree of phosphorylation on acetyl CoA carboxylase

C. cannot be increased by excessive ingestion of bread

D. requires either biotin or NADPH, not both

E. occurs only in people who do not have essential fatty acids

04.46) Fatty acid synthesis

A. occurs in the mitochondria

B. is modulated by the degree of phosphorylation of acetyl CoA carboxylase

C. cannot be increased by excessive ingestion of bread

D. requires either biotin or NADPH, not both

E. occurs only in people who do not have essential fatty acids

TCA Cycle:
00.27) The component of the electron transport chain that passes electrons directly to molecular oxygen is 

A. Cytochrome c

B. NADH dehydrogenase 

C. Cytochrome b-c1

D. Cytochrome oxidase

E. Succinate dehydrogenase

00.30) During exercise, stimulation of the TCA cycle results principally from 

A. allosteric activation of isocitrate dehydrogenase by increased NADH

B. allosteric activation of fumarase by increased ADP

C. a rapid decrease in the concentration of four-carbon intermediates

D. product inhibition of malate dehydrogenase

E. stimulation of the flux through a number of enzymes by a decreased NADH/NAD+ ratio

00.33) The principal function of the TCA cycle is to 

A. generate CO2

B. transfer electrons from the acetyl portion of the acetyl CoA to NAD+ and FAD

C. oxidize the acetyl portion of acetyl CoA to oxaloacetate

D. generate heat from the oxidation of the acetyl portion of acetyl CoA

E. dispose of excess fatty acids and pyruvate
01.01) The component of the electron transport chain that passes electrons to coenzyme Q is 

A.
Cytochrome C

B.
NADH dehydrogenase 

C.
Cyctochrome b-c1

D.
Cyctochrome oxidase

E.
O2
01.03) The principal function of the TCA cycle is to

A.
Dispose of excess fatty acids and pyruvate

B.
Oxidize the acetyl portion of acetyl CoA to oxaloacetate

C.
Generate heat from the oxidation of the acetyl portion of acetyl CoA

D.
Transfer electrons from the acetyl portion of acetyl CoA to NAD+ and FAD

E.
Generate CO2
01.55) All of the enzymes of the TCA cycle are located within the mitochondrial matrix

02.03) Because FAD is weakly bound to enzymes that utilize this cofactor, the FAD/FAD(2H) ratio is a major regulator of the TCA cycle.

02.01) A thioester like acetyl CoA contains a high-energy bond.

03.01) The high energy thioester bond of succinyl CoA can be used to drive GTP synthesis in the citric acid cycle.

03.05) The proteins of the electron transport chain are found in the cell membrane.
03.07) Because FAD is tightly bound to enzymes that utilize this cofactor, the FAD/FAD(2H) ratio is a major regulator of the TCA cycle.

04.31) GTP is formed in the TCA cycle in the reaction in which 

A. Malate is converted to oxaloacetate 

B. Citrate phosphate is converted to citrate

C. Succinyl CoA is converted to succinate

D. Isocitrate is converted to alpha-ketogluterate

E. Oxaloacetate and acetyl CoA are converted to citrate

05.63) During exercise, stimulation of the TCA cycle results primarily from

A. activation of citrate synthase by phosphorylation 

B. stimulation of several enzymes by a decreased NADH/NAD+ ratio

C. allosteric activation of citrate synthase by increased ADP

D. allosteric activation of isocitrate dehydrogenase by increased NADH

E. activation of citrate synthase by dephosphorylation

05.64) Which of the following conversions does NOT take place in the mitochondrion?

A. Conversion of fatty acyl CoA to acetyl CoA

B. Conversion of glucose to pyruvate

C. Conversion of pyruvate to acetyl CoA

D. Conversion of the acetyl portion of acetyl CoA to CO2

06.61) The TCA cycle

A. is classified as a catabolic pathway

B. functions under anaerobic and aerobic conditions

C. is located in the cytosol

D. produces CO2, NADH, FADH2 and GTP

E. is stimulated by increading levels of ATP

06.62) The process of oxidative phosphorylation 

A. increases during anoxia

B. provides energy for the red blood cell

C. derives substrates from the TCA cycle

D. produces ATP and O2

E. is located on the inner mitochondrial matrix

06.63) Which of the following will increase the activity of either the pyruvate dehydrogenase complex (PDH) or the TCA cycle?

A. decrease in the NADH/NAD+ ratio

B. decrease in Ca2+ levels

C. increased levels of acetyl CoA

D. increase in ATP levels

E. decrease in pyruvate levels

Fed/ Fasted State:
00.28) In liver, during an overnight fast, the reaction of oxaloacetate (OAA) and acetyl CoA to form citrate is

A. Decreased by elevated levels of citrate (product inhibition)

B. Decreased by lowered availability of substrate (OAA)

C. Decreased by covalent modification (phosphorylation) of citrate synthase

D. Both A and B are correct

E. Both B and C are correct

00.35) Which of the following compounds is oxidized by the brain during prolonged starvation?

A. Cholesterol

B. Spingomyelin

C. Acetoacetate

D. Triacylgylcerol

E. Urea

01.46) During starvation the body spares muscle tissue by

A. Decreased excretion of urea 

B. Increased utilization of ketone bodies by brain tissues

C. Increased rate of liver glycogenolysis due to high blood levels of glucagon

D. Increased utilization of ketone bodies by muscle tissue

E. Increased utilization of ketone boides by red blood cells

01.15) During prolonged fasting,

A.
The glucagon level in the blood is decreases

B.
Fat mobilization from the adipose tissue to the blood is decreased

C.
Ketone body formation in the liver is increased

D.
De novo synthesis of cholesterol is increased

E.
B-oxidation of long-chain fatty acids in the liver is decreased
01.22) After fasting for one to two days, a major source of blood glucose is

A. Malonyl CoA is synthesized from acetyl CoA and CO2

B. Acetate generated from fatty acids

C. Glucose stored in the liver

D. The amino acids generated from the breakdown of body protein

E. The breakdown of glycogen

01.45) The pathway responsible for maintaining blood glucose levels within the first hour of moderate exercise is

A.
Skeletal muscle proteolysis

B.
Liver glycogenolysis 

C.
Muscle glycogenolysis

D.
Adipose cell lipolysis

E.
Lactate released from muscle
02.19) During exercise, skeletal muscle can produce glucose by gluconeogenic pathway

01.90) The BMR varies according to the levels of physical activity and can double during athletic training.
02.20) A person with a genetic defect in an enzyme involved in gluconeogenesis but not in glycolysis would most likely have lower blood glucose 2 hours after a meal, compared to a person with no defect in the enzyme
02.45) The major fuel for liver during an overnight fast is

A. Glucose derived from liver glycogen stores

B. Ketone bodies

C. Fatty acids

D. Glucose derived from muscle glycogen

E. Blood glucose

02.46) In liver, during an overnight fast

A. NADH activates isocitrate dehydrogenase

B. Acetyl CoA activates pyruvate carboxylase

C. Acetyl CoA activates pyruvate dehydrogenase

D. NADH activates succinate dehydrogenase

02.63) Two students are given a contolled diet: the first is fasted, while the second is fed glucose every two hours. After 12 hours the formation of urea

A. Is higher in the fasted student compared with the fed student

B. Is lower in the fasted student compared with the fed student

C. Is about the same in the two students

D. Must be higher, lower or the same in the two students

E. Has ceased in both students

03.29) The major fuel for liver during an overnight fast is

A. Blood glucose

B. Fatty acids

C. Glucose derived from muscle glycogen

D. Ketone bodies

E. Glucose derived from liver glycogen stores

03.38) Which fuel is used to a greater extent by the brain after 5 days of starvation compared to 8 hours after a meal?

A. Alanine

B. Glucose

C. Fatty Acids

D. Ketone Bodies

E. Lactate

03.39) Which pathway of carbohydrate metabolism are the MOST ACTIVATED in liver 8 hours after a high carbohydrate meal?

A. Glycolysis and gluconeogenesis

B. Glycolysis and glycogen synthesis

C. Glycolysis and glycogenolysis

D. Glycogen synthesis and gluconeogenesis

E. Glycogenolysis and gluconeogenesis

03.62) After 12 hours of fasting

A. Glucose produced by glycogenolysis is being used as the major source of blood glucose

B. Glucose made from fatty acids by gluconeogenesis is being used as the major source of blood glucose

C. Glucose made from some of the amino acids isbeing used as the major source of blood glucose

D. Blood glucose levels have dropped to negligible levels

E. Blood glucose levels remain stable because tissues stop using glucose as a fuel

04.06) During starvation, muscle glycogen does not increase blood glucose levels but ketone bodies synthesized in muscle can reduce blood glucose usage by the brain.

04.22) Which two pathways are stimulated in liver in the fed state?

A. Glycolysis and glycogenolysis

B. Glycolysis and B-oxidation of fatty acids

C. Gluconeogeneis and fatty acids synthesis

D. Glycolysis and glycogen synthesis

E. Glyconeogenesis and glycogenolysis

04.26) Which of the following statements about the BMR, basal metabolic rate, is INCORRECT?

A. Rise about 30% after 2 hours of strenuous exercise

B. Is higher in men than in women

C. Declines during aging

D. Is higher in children than in adults

E. Is higher in an individual with a fever

04.28) The major fuel for liver during and overnight fast is

A. Glucose derived from liver glycogen stores

B. Ketone bodies

C. Glucose derived from muscle glycogen stores

D. Glucose derived from gluconeogenesis

E. Fatty acids

05.20) Which of the following is not a metabolic adaptation to starvation?

A. Muscle decreases its use of ketone bodies.

B. Hepatic gluconeogenesis decreases.

C. Muscle proteolysis is reduced.

D. Red blood cells oxidize glycerol released during lipolysis of triglycerides.

E. Adipose tissue-derived fatty acids are the primary energy source for muscle.

06.01) The BMR increases during physical activity.

06.02) During starvation, breakdown of muscle glycogen increases blood glucose levels.

06.81) After a 24 hour fast, the primary fuel used by liver cells, to supply energy for their own use, is

A. amino acids

B. ketone bodies

C. glucose

D. fatty acids

E. glycerol

04.54) In a person who has just eaten a low carbohydrate, high lipid and high protein meal, as compared to a person in a fed state on a normal mixed diet,

A. the glucose level in the blood is higher

B. the concentration of free fatty acids in the blood is lower

C. the rate of glycogen synthesis in muscle is lower

D. the rate of TCA cycle reactions in the liver is higher

E. the rate of mobilization of triacylglycerol in adipose tissue is lower

04.61) After 24 hours of fasting,

A. glucose produced by glycogenolysis is the major source of blood glucose

B. blood glucose levels have dropped to negligible levels

C. glucose made from some of the amino acids is the major source of blood glucose

D. glucose made from fatty acids by gluconeogenesis is the major source of blood glucose

E. blood glucose levels remain stable because glucose is no longer being used as a fuel

Digestion Enzymes:
01.24) The major protease of the stomach is

A. Trypsin

B. Pepsin

C. Chymotrypsin

D. Carboxypeptidase

E. Renin

02.60) Which the following statements about the digestive enzyme trypsin is FALSE?

A. Trypsin activates the zymogen forms of several other proteases

B. Trypsin cleaves proteins at lysine and arginine residues

C. Trypsin is produced in the stomach

D. Trypsinogen is activated by a special enzyme, enterokinase (enteropeptidase)

E. Trypsin is an endoprotease

03.63) The major protease of the stomach is 

A. Trypsin 

B. Pepsin

C. Chymotrypsin

D. Elastase

E. Carboxypeptidase

05.40) Which of the following compounds is the substrate of a digestive lipase but not a lipid component in cell membranes?

A. cholesterol

B. cholesterol ester

C. phosphatidylcholine

D. triacylglycerol

E. taurocholic acid

06.78) The protease most likely to make the first cut in an ingested protein is 

A. pepsin

B. trypsin

C. chymotrypsin

D. elastase

E. carboxypeptidase

04.57) The major protease of the stomach is

A. carboxypeptidase

B. pepsin

C. trypsin

D. elastase

E. chymotrypsin

Glyconeogenesis:
01.79) The final step in both the gluconeogenesis and glycogenoylsis pathways in liver is catalyzed by glucose-6-phosphate.
01.80) Alanine, glycerol and lactate are major starting compounds fro gluconeogenesis in liver.

02.27) Fructose 2,6 bisphosphate activates gluconeogenesis and inhibits glycolysis in the liver

02.28) Fructose 1,6 bisphosphate is the major rate controlling enzyme of gluconeogenesis

02.29) Glycerol and palmitate are both starting compounds for gluconeogenesis
03.08) Biotin is an important cofactor in the pyruvate carboxylase and acetyl CoA carboxylase reactions.

03.42) Which compound stimulates glycolysis and inhibits gluconeogenesis in liver?

A. Acetyl CoA

B. cAMP

C. Fructose 2,6-bisphosphate

D. Glycerol

E. B-Hydroxybutyrate

04.21) Which enzyme is active in gluconeogenesis?

A. Pyruvate kinase

B. Pyruvate carboxylase

C. Glucokinase

D. Phosphorylase

E. Branching enzyme

05.67) Which compound consumed during the production of pyruvate from glucose must be regenerated for the glycolysis pathway to continue uninterrupted?

A. Acetyl CoA

B. CoA

C. NAD+

D. NADH

05.68) All of the following compounds are major substrates or starting materials for gluconeogenesis in liver EXCEPT ONE. The one EXCEPTION is

A. alanine

B. glycerol

C. lactate

D. acetyl CoA

E. pyruvate

Organs in Fuel Metabolism
01.18) Liver is the major site for

A.
Ketone body utilization 

B.
Synthesis of chylomircons

C.
Synthesis of LDL from VLDL

D.
Digestion of dietary triacylgylcerols

E.
Synthesis of cholic acid and chenocholic acid

02.17) Lactate produced by skeletal muscle can be taken up and used as fuel by the heart

02.18) The brain can use glucose and ketone bodies, but not fatty acids, as fuel

03.35) In liver mitochondria, acetyl CoA can be converted to

A. Ketone bodies

B. Cholesterol

C. Bile acid

D. Palmitate

04.25) Each of the following reasons why adipose tissue is the most efficient fuel store is TRUE EXCEPT

A. It contains more calories per gram than any other stored fuel

B. It contains the least amount of water compared with the other fuel stores

C. Triglycerides contain fewer oxygen molecules than glycogen

D. Adipose cells lack insulin receptors, so storage occurs both in the fed and basal states

E. Excess dietary calories can be converted to and stored as trglycerides in adipose tissues

05.66) The rate of glycolysis in skeletal muscle increases during exercise due principally to stimulation of phosphofructokinase by

A. AMP

B. ADP

C. ATP

D. NADH

E. NAD+

06.54) Dennis is breaking down adipose tissue to fatty acids that can be oxidized for energy.  Which tissue does not use fatty acids as a metabolic fuel?

A. muscle

B. liver

C. adipocytes

D. brain

Cell Cycle:
00.09) The tumor suppressor protein p53 helps to prevent cells when damaged DNA from entering S phase.
03.20) In a human cell, most DNA synthesis takes place during the “M” phase of cell cycle.

03.26) Extracellular proteins called growth factors provide signals that help to regulate the cell cycle.

05.27) Apoptosis refers to

A. a mechanism of DNA repair

B. formation of chromatin in eukaryotics

C. initiation of DNA synthesis during a normal cell cycle

D. programmed cell death

Insulin & Glucagon:
00.23) G proteins couple some cell surface receptors to 2nd messenger systems.

01.77) Insulin stimulates the uptake of blood glucose by muscle

01.78) Glucagon leads to inhibition of the breakdown of glycogen to glucose in liver.
01.84) All cell surface receptors activate G proteins
02.70) Each of the following substances binds to receptors that are located on the cells surface EXCEPT

A. Insulin

B. Glucagon

C. Aldosterone

D. Insulin-like growth factor

03.17) Glucagon exerts its effects on liver by first binding to a specific receptor in the cell membrane.

03.41) Insulin

A. Decreases fatty acid synthesis in liver

B. Decreases uptake of glucose by adipocytes 

C. Increase uptake of amino acids in muscle

D. Decrease glycogen synthesis in muscle

E. Decreases glycogen synthesis in liver

04.24) Insulin stimulates glucose uptake into

A. Brain

B. Liver

C. Intestinal epithelium

D. Muscle

E. Red blood cells

06.53) Dennis undertakes a special low carbohydrate diet that consists of only 2 meals per day and has lost 10 pounds in 2 weeks.  Assuming he is following the diet, 1 hour before eating which hormone profile would you expect to find?

A. Insulin↓ 
Leptin↓ 

Ghrelin↑ 

Glucagon↑

B. Insulin↓ 
Leptin↑ 

Ghrelin↑


Glucagon↑

C. Insulin↑ 
Leptin↓ 

Ghrelin↑ 

Glucagon↓

D. Insulin↓ 
Leptin↓ 

Ghrelin ↑

Glucagon↓

Collagen:

00.42) Collagen molecules

A. Can assemble to form either striped microfibrils or branching networks depending on the type of collagen molecule

B. Are linked by covalent cross-links prior to the secretion from the cell

C. Are secreted from the cell prior to glycosylation

D. Are synthesized from a DNA sequence containing codons specific for incorporation of hydroxyproline and hydroxylysine

E. Have elastic properties because of regions rich in hydroxyproline and hydroxylysine

00.44) Which of the following is NOT true?


Extracellular marices

A. Can affect which signals reach the cell by binding growth factors

B. Can influence gene expression through integrin-mediated contacts with the cell

C. Influence the expression of matrix metalloproteases (MMPs) such as collagenase.

D. Have macromolecular components that are synthesized and secreted by the cells that are embedded in them.

E. Are laid down early in development and their interactions with cells do not change much afterwards.

01.31) Which one of the following statements is FALSE? Most of the collagen in the body

A.
Assembles to make striped microfibrils

B.
Is approximately 33% glycine

C.
Has glycoaminoglycans attached in triple helical regions

D.
Is cross linked through lysine residues and/or derivatives of lysine residues

E.
Undergoes proteolytic cleavage for its maturation while outside the cell
01.34) Which of the following is TRUE of growth hormone?

A.
It stimulates protein degradation

B.
It stimulates the production of insulin-like growth factor (IGF)

C.
It inhibits lipolysis

D.
High glucose stimulates its releases

E.
It stimulates glucose uptake in adipose and muscle tissue.

01.73) Collagen is present in all of the calcified tissues of the tooth, including the enamel.

02.65) In collagen, lysine residues

A. Are present as every third amino acid in triple helical regions

B. Stabilize microfibrils by forming ion pair cross-links

C. Can be glycosylated

D. Can be hydroxylated

E. Form desmosine crosslinks

03.52) Collagen molecules 

A. Always have a triple helical region in which every third amino acid is glycine

B. Are heavily glycosylated following their secretion from the cell

C. Completely lack glycosylation if they are synthesized while vitamin C is insufficient

D. Fail to form any covalent crosslinks with other collagen molecules if they are synthesized while vitamin C is insufficient

E. Fail to assemble properly when vitamin C is insufficient because their N- and C- terminal propeptides are not removed

Q 77 – 80: Select the one lettered heading that is most closely associated with each of the following descriptions.

A. Fibronectin

B. Integrin

C. Elastin 

D. Collagen

E. Mucin

03.77) Guides cell movement, especially during wound healing

03.78) Binds extracellular proteins at the amino acid sequence Arg-Gly-Asp (RGD).

03.79) Gives ability to withstand longitudinal force (tensile strength).

03.80) One of its important functions is lubrication

05.01) Matrix metalloproteases are found in lysosomes.

05.03) The most abundant arrangement of collagen in the body is as striped microfibrils and assemblages of striped microfibrils.
05.04) Collagen and proteoglycans are frequently found in close association.

05.17) Which of the following is least likely to occur in collagen?

A. Covalent bonds between molecules.

B. Covalent linkage to glycosaminoglycans.

C. Presence of some hydroxylysine residues.

D. Covalent linkage to branched-chain sugar structures.

E. Cleavage of the protein during maturation.
06.14) Procollagen undergoes proteolytic cleavage to form tropocollagen before it is secreted from the cell.

06.15) Elastin, has a primary structure with the repeating patter –(Gly-X-Y)—

06.16) Collagen confers tensile elasticity in connective tissue.

06.17) Proteoglycans confer compressible elasticity in connective tissue.

06.18) Integrins form bridges between the cytoskeleton inside cells and the extracellular matrix.

06.19) Integrins regulate gene expression in cells.

06.29) Matrix metalloproteases (MMPs) are essential during the remodeling stage of wound healing.

Mucins:
05.02) Mucins play a significant role in lubricating many parts of the digestive system.
Nutritional Analysis:
Dennis Drill is 6 feet 1 inch tall and weighs 165 pounds. While attending Dental School his daily activity consist of attending classes, writing, and studying.

00.62) Dennis’s daily energy expenditure is approximately (within 100kcal)

A.
1800 kcal

B.
2300 kcal

C.
2500 kcal

D.
2750 kcal

E.
3000 kcal

03.50) While crossing the street to arrive at his dental appointment Mr. Robillard is hit by a car and hospitalized in a coma. Intravenous infusion of glucose-saline solution results in a daily negative nitrogen balance of 11g. Assuming muscle is 20% protein, and protein is 16% nitrogen, approximately how much muscle tissue will be lost per day?

A. 250 grams

B. 300 grams

C. 350 grams

D. 400 grams

E. 450 grams

05.19) How many grams of blood glucose are required to provide 700 kcals energy for the brain and 200 kcals energy for red blood cells during an 8-hour sleep?

A. 125 grams

B. 150 grams

C. 175 grams

D. 200 grams

E. 225 grams

05.19) How many grams of blood glucose are required to provide 700 kcals energy for the brain and 200 kcals energy for red blood cells during an 8-hour sleep?

A. 125 grams

B. 150 grams

C. 175 grams

D. 200 grams

E. 225 grams
06.51) Which of the following will NOT result in an N imbalance?

A. growth of an infant

B. vegetarian diet with whole grains as the sole protein source

C. a sedentary student consuming 0.4 g of protein/kg/day

D. sedentary student consuming 1.6 g of protein/kg/day

E. a hospitalized burn patient

06.52) Dennis Molar weighs 189 pounds.  Assuming his lifestyle is sedentary, his daily energy requirement is about

A. 2350 kcal

B. 2455 kcal

C. 2550 kcal

D. 2650 kcal

Lipids:
01.16) Which of following lipids is NOT a common component in cell membranes?

A.
Cholesterol

B.
Triacylglyerol

C.
Sphingomyelin

D.
Phosphoacylglycerol

E.
Gangloside

02.66) A lipid, or lipid derivative, that CANNOT be synthesized in the human organism entirely from glucose is 

A. Palmitate

B. Oleic acid

C. Cholic acid

D. B-hydroxybutyrate

E. Ceramide 

06.32) Lipid peroxides decrease the permeability of lipid membranes.

06.50) Which of the following lipids can significantly cut risks of heart attacks and strokes?

A. trans fatty acids

B. saturated fatty acids

C. omega-3 polyunsaturated fatty acids

D. cholesterol

04.47) Sphingomyelin is a 

A. steroid hormone

B. triacylglycerol

C. polysaccharide

D. glycoprotein

E. major phospholipids found in cell membranes

VLDL’s & Chylomicrons:
00.37) Which of the following enzymes degrades the triacylglycerol of VLDL?

A. Lipoprotein lipase

B. Lingual lipase

C. Pancreatic lipase

D. Hormone-sensitive lipase in adipocytes

E. Acetyl CoA carboxylase

01.17) Triacylglycerols in VLDL and chylomicrons are hydrolyzed by

A.
Pancreatic lipase

B.
Triacylglycerol lipase in adipose tissues

C.
Gastric lipase

D.
Lipoprotein lipase

E.
LCAT

01.89) Excessive consumption of carbohydrates will result in a high level of chylomicrons in the blood.

02.53) Lipoprotein lipase secreted from adipose cells

A. Converts VLDL to IDL and then to LDL

B. Is inhibited by apoCII

C. Is inhibited by insulin

D. Hydrolyzes cholesterol ester to cholesterol

E. Circulates in the blood

02.54) In extrahepatic cells, the uptake and lysosomal digestion of blood LDL

A. Inhibits the ACAT reaction

B. Stimulates the synthesis of LDL receptor

C. Inhibits the synthesis of HMG-CoA reductase

D. Delivers dietary triglycerides

E. Decreases the cholesterol content in the plasma membrane

02.58) The main source of triglycerides in circulating VLDL is

A. Dietary triglycerides

B. Muscle protein

C. Triglycerides released from adipose tissue

D. Liver glycogen

E. Dietary carbohydrates

03.32) Which of the following lipoproteins transports triacylgylcerols from the liver to the capillaries of adipose tissue?

A. HDL 

B. LDL

C. VLDL

D. Chylomicrons

05.18) Which of the following cannot be synthesized from dietary carbohydrate?

A. Muscle glycogen

B. Cholesterol

C. Triacylglycerol in very low density lipoproteins (VLDL)

D. Triacylglycerol in chylomicrons

E. Liver glycogen

05.42) Which of the following lipoprotein particles can be metabolized by lipoprotein lipase (LPL)?

A. LDL and VLDL

B. HDL and LDL

C. chylomicrons and VLDL

D. chylomicrons and HDL

E. VLDL and HDL

06.45) When the intracellular cholesterol levels are elevated due to the uptake of LDL from the blood via LDL receptors

A. cholesterol synthesis from acetyl CoA decreases

B. synthesis of LDL receptor increases

C. the activity of ACAT decreases

D. HMG-CoA reductase is stimulated

06.46) Triacylglycerols in chylomicrons can be hydrolyzed to fatty acids and glycerol by

A. pancreatic lipase

B. hormone sensitive triacylglycerol lipase

C. lipoprotein lipase

D. phospholipase A2

04.45) VLDL

A. has the highest protein content among all the blood lipoproteins

B. is synthesized in the small intestine

C. can be converted to IDL and then to LDL in the blood

D. does not contain cholesterol

E. is the major site for the storage of dietary triacylglycerols in humans

Nitrogen:
01.19) The major nitrogenous excretory product of humans is

A.
Creatinine

B.
Uric acid

C.
Urea

D.
Glutamate

E.
Ammonia

01.38) Unconjugated bilirubin is transported in the blood largely in the form of

A.
Salts with inorganic cations

B.
High molecular weight aggregates with lipoproteins

C.
A complex with albumin

D.
Water-soluble derivatives surrounded by phospholipid vesicles

E.
Complexes with highly sulfated soluble glycosaminoglycans
03.66) Uric acid is 

A. The major nitrogenous waste product of humans

B. Highly soluble, but toxic

C. Produced from ornithine and carbamoyl phosphate in mitochondria of the liver

D. Produced from the oxidation of pyrimidines such as uracil

E. Produced from the oxidation of purines such as guanine

05.52) In the synthesis of the purine base of IMP, two carbon atoms are donated

A. from S-adenosyl methionine (SAM)

B. from tetrahydrofolate molecules carrying single carbon (FH4-CH1)

C. by uric acid

D. by vitamin B12 carrying methyl groups (B12-CH3)

05.53) The biosynthesis of urea

A. uses a cytoplasmic form of carbamoyl phosphate synthetase (CPSII)

B. increases during fasts lasting 12 hours or more

C. occurs primarily in the kidney

D. requires a molecule of glutamate to donate one of the two nitrogen atoms

06.12) The form of carbamoyl phosphate synthetase that supplies its product to urea biosynthesis is found in the mitochondria.

04.60) The cytoplasmic form of carbamoyl phosphate synthetase, called CPS2, provides a precursor for 

A. the biosynthesis of pyrimidine nucleotides

B. the biosynthesis of the neurotransmitters serotonin and melatonin

C. the biosynthesis of cysteine

D. the biosynthesis of N-acetyl glutamate

E. the biosynthesis of urea

Protein

04.27) All of the following statements about protein quality are TRUE EXCEPT

A. All plant proteins are low quality, deficient in an essential amino acid

B. Plant proteins in the diet can be complemented to supply all essential amino acids

C. 0.8 gram/kg body weight of high quality protein is recommended for adutlts

D. Excess protein consumed in a complementary vegetarian diet always results in a positive N balance.

Cholesterol 
01.69) Inhibition of HMG-CoA reductase decreases the novo synthesis of cholesterol in liver as well as in non-hepatic tissues.

01.39 The increased concentration of unconjugated or conjugated bilirubin in the blood is associated with

A.
Lactic acidosis

B.
Porphyria

C.
Greenish color of bruises

D.
Jaundice

E.
Pallor
02.31) Most of the bile salts (>95%) used in triacylglycerol digestion in the small intestine are reabsorbed and returned to the liver through the enterohepatic system

02.32) Taking the cholesterol lowering drug lovastatin will inhibit HMG-CoA reductase and result in an increase in the number of LDL receptors

02.55) If the bile duct is blocked,

A. Digestion of dietary triacylglycerols in the small intestine is increased

B. Absorption of dietary triacylglycerols in the digestive tract is decreased

C. Storage of triacylglycerol in adipocytes is increased

D. Production of chylomicrons is increased

E. The activity of pancreatic lipase is increased

02.56) Bacteria in the small intestine

A. Conjugate bile salts with glycine or taurine

B. Dehydroxylate bile salts

C. Make bile salts more polar

D. Synthesize bile salts from cholesterol

E. Do not have any effects on bile salts

02.67) Obstruction of the bile duct leads to major elevation in the blood of

A. Protoporphyrin IX

B. A reaction product formed by alpha-ketoglutarate dehydrogenase in the TCA cycle

C. A water-soluble, conjugated derivative of bilirubin

D. Hemoglobin derivatives containing ferric (Fe 3+) iron atom

E. Carbon monoxide resulting from rapid degeneration of heme

03.12) Through the enterohepatic system, most of the bile salts (>95%) used in triacylglycerol in the small intestine are reabsorbed and returned to liver.

05.12) In the enterohepatic system, bile salts circulate from the liver to the intestine and back to the liver with an efficency of approximately 95%.

05.44) LDL receptors

A. exist only in the liver

B. bind VLDL and chylomicron remnants, in addition to LDL

C. are located on the nuclear membrane

D. are the binding site for the cholesterol lowering drug lovastatin

05.45) Lovastatin inhibits cholesterol biosynthesis by

A. stimulating bile salt formation

B. inhibiting HMG-CoA reductase

C. removing bile salts from the body

D. inhibiting acetyl CoA carboxylase

E. stimulating LCAT

06.35) Which of the following conditions will not produce jaundice?

A. Hemolytic anemia

B. Lead poisoning

C. Bile duct obstruction

D. Hepatitis

E. Prematurity in infants

06.49) Bile acid is synthesized from cholesterol in the 

A. liver

B. brain

C. kidney

D. muscle

06.64) Which of the following nucleotide sugars is DIRECTLY involves in bilirubin metabolism?

A. UDP-galactose
B. UDP-glucose

C. UDP-fructose

D. UDP-glucuronate

E. UDP-N-acetylglucosamine

04.44) Which of the following statements concerning cholesterol is INCORRECT?

A. cholesterol can be converted to cholesterol ester by LCAT or ACAT

B. cholesterol can be converted to bile acids only in the liver

C. cholesterol is present in lipoprotein particles as free cholesterol and cholesterol esters

D. cholesterol biosynthesis is increased in the fasted state as compared to the fed state

E. cholesterol can be synthesized from cytosolic acetyl CoA in liver cells

Amino Acids:

Q 109-115:

Compound List:  Pick the one that best fists with statement or question below





A. Alanine




F. Homocysteine





B. Arginine




G. Methomine





C. Ethylene glycol



H. Proline





D. Glutamate




I. Tyrosine





E. Glutamine




J. Urea












K. Uric Acid

Factoid List: Pick the additional FACT that best goes with the compound you picked:





A. An essential amino acid for infants, but probably not for adults





B. A product of purine metabolism





C. It is too toxic to be a good excretion product for mammals





D. A gathering point for amino groups in amino acid metabolism





E. Very soluble, nontoxic, and uncharged at cellular pH





F. Epinephrine is also made from this compound





G. High levels can cause heart and circulatory disease





H. The transamination product of pyruvate

00.109) This compound is very poorly soluble, and can crystallize out (deposit in insoluble form) in joints, causing gout;

Compound Letter:

Factoid Letter:

00.110) This compound participates as a substrate in many of the transaminase (aminotransferase) reactions

Compound Letter:

Factoid Letter:

00.111) This compound is a precursor of nitric oxide 

Compound Letter:

Factoid Letter:

00.112) This compound builds up if vitamin B12, folic acid and pyruvate are low

Compound Letter:

Factoid Letter:

00.113) This compound is produced when branched chain amino acids are metabolized in muscle, and is shipped to the liver to make glucose

Compound Letter:

Factoid Letter:

00.114) This compound is the precursor to the skin pigment melanin

Compound Letter:

Factoid Letter:

00.115) This compound is the major excretion product in man

Compound Letter:

Factoid Letter:

01.20) Three amino acids are used to form creatine. They are

A. Glutamate, glycine and praline

B. Glyine, arginine, and cysteine

C. Glutamine, glutamate, and cysteine

D. Proline, asparagine, and methionine

E. Glycine, arginine, and methionine
01.21) Which of the following amino acids cannot be used to make glucose?

A.
Leucine

B.
Asparagine

C.
Glutamate

D.
Serine

E.
Phenylalanine

01.25) A recently discovered risk factor for a heart attack is a high blood level of homocysteine, a compound

A.
That is formed from cysteine

B.
Whose levels are lowered by a daily supplementation with folate, vitamin B12, and pyridoxine.

C.
That is an essential amino acid

D.
That is used to form purines

E.
That is made from non-essential amino acids

01.26) Which of the following amino acids is NOT essential in the diet of adults

A.
Valine

B.
Lysine

C.
Tyrosine

D.
Phenylalanine

E.
Histidine

01.27) If tetrahydrofolate is present, but NOT if it is absent, humans can synthesize

A.
Cysteine from methionine

B.
Glutamate from alpha-ketogluterate

C.
Asparagine from asparate

D.
Phenylalanine from tyrosine

E.
Serine from glycine

01.61) The carboxyl end of a protein is synthesized before the amino terminal end
02.34) The neurotransmitter nitric oxide is made form tryptophan

02.35) The amino acid leucine can be used to make glucose

02.37) The amino acid homocysteine, which does not occur in proteins, is required in high levels for a healthy circulatory system

02.38) The amino acid threonine is essential in the human diet

02.39) Vitamin B12 can deliver a single carbon to homocysteine to produce methionine

02.40) Methionine is NOT essential in the human diet

02.47) The sequence of amino acids that comprise a protein is referred to as the

A. Primary structure

B. Secondary structure

C. Tertiary structure

D. Quaternary structure

02.61) The neurotransmitter melatonin, involved in sleep regulation, is produced from which amino acid?

A. Tyrosine

B. Phenylalanine

C. Cysteine

D. Tryptophan

E. Glutamate

02.62) Which of the following statements about the amino acid glutamate is FASLE?

A. Glatamate can be decarboxylated to form the neurotransmitter GABA (gamma-amino butyric acid)

B. Glutamate can undergo transamination with pyruvate to form alpha-ketoglutarate and alanine

C. The enzyme glutamate dehydrogenase can use glutamate and NAD+ to make alpha-ketoglutarate, ammonia, and NADH

D. Glutamate can react with glycine and arginine to form creatine

03.30) The overall 3-dimensional fold of a monomeric protein is referred to as the

A. Primary structure

B. Secondary structure

C. Tertiary structure

D. Quaternary structure

03.64) The conversion of homocysteine to methionine requires a methyl group donated by

A. S-adenosylhomocysteine (SAH)

B. S-adenosylmethionine (SAM)

C. Pyridoxal phosphate (PLP)

D. A derivative of tetrahydrofolate (FH4)

E. A derivative of vitamin B12 

03.65) The first step of the metabolism of many amino acids is enzymatically linked to the reversible conversion of

B. Folic acid to dihdrofolate

C. NADH to NAD

D. Glutamate to aspartate

E. Glutamate to glutamine

F. Alpha-ketoglutarate to glutamate

Q 81 - 86: Select the one lettered heading that is most closely associated with each of the following descriptions.

A. Tyrosine

B. Glutamate

C. Tyrptophan

D. Arginine

E. Leucine

03.81) An amino acid that is the precursor of serotonin

03.82) An amino acid that is the precursor of nitric oxide

03.83) An amino acid that is the precursor or norepinephrine 

03.84) An amino acid that contributes nitrogen and carbon atoms to creatine

03.85) An amino acid that is non-essential for infants

03.86) An amino acid that is essential for infants, but not for adults

03.46) Which of the following nucleotide sequences of mRNA could code fro the peptide histidine – tryptophan – cysteine?

A. 5’ CGUGGUUAC 3’

B. 5’ CAUUGGUGC 3’ 

C. 5’ UGCUGGCAU 3’

D. 5’ UACGGUCGU 3’

05.29) The nucleotide sequence 5’AUGGCUCGUCCA 3’ encodes which of the following peptides?

A. Met-Ala-Arg-Pro

B. Pro-Arg-Ala-Met

C. Val-Ser-Cys-Thr

D. Thr-Cys-Ser-Val

05.49) Which of the following amino acids is essential in the diet of adult humans?

A. Glutamate

B. Leucine

C. Glutamine

D. Tyrosine

05.50) Which of the following amino acids is solely ketogenic in its metabolic fate?

A. Isoleucine

B. Valine

C. Tryptophan

D. Lysince

05.51) The neurotransmitter serotonin is formed from which amino acid?

A. Tryptophan

B. Tyrosine

C. Histidine 

D. Arginine 

05.54) The compound homocysteine

A. is formed during methionine metabolism

B. can cause circulatory disease when present in the blood in elevated concentrations 

C. is able to react with a vitamin B12 derivative to form methionine

D. All of the above 

05.55) Page 17 Structure 

The structure for the amino acid lysine is shown above.  At physiological pH (7.4), the charge on lysine would be

A. +2

B. +1

C. 0

D. -1

E. -2

05.71) All the nitrogen atoms in the ring structure of heme are derived from the amino acid

A. glutamine

B. arginine

C. aspartate

D. glycine

E. proline

06.07) Serine can be converted to glycine in a single step.

06.08) Glycine is required for the biosynthesis of creatine.

06.09) Tyrosine is a precursor for serotonin.

06.10) Maple syrup urine disease affects the metabolism of valine.

06.11) Nitric oxide is a neutrotransmitters made from arginine.

06.13) Tyrosine is an essential amino acid.

06.33) The nitrogen in heme comes from

A. glutamine

B. glutamate

C. aspartate

D. arginine

E. glycine

06.77) An amino acid NOT used in the synthesis of IMP is

A. aspartate

B. glycine

C. glutamine

D. tyrosine

04.48) One particular amino acid has an important characteristic that results in its presence at every third amino acid position in collagen triple helices.  That characteristic is its

A. charge

B. ability to form hydrogen bonds

C. potential to be part of a covalent crosslink with another collagen polypeptide

D. size

E. ability to bind water molecules

04.58) In the reaction that converts homocysteine to methionine, a methyl group is donated by

A. S-adenoxylhomocysteine (SAH)

B. S-adentosylmethionine (SAM)

C. pyridoxal phosphate (PLP)

D. a derivative of tetrahydrofolate (FH4)

E. a derivative of vitamin B12
04.59) The first step of the metabolism of leucine, isoleucine, and valine is enzymatically linked to the reversible conversion of

A. folic acid to dihydrofolate

B. NADH to NAD

C. glutamate to aspartate

D. glutamate to glutamine

E. alpha-ketoglutarate to glutamate

04.62) The synthesis of creatine requires atoms from three amino acids.  These are

A. arginine, glycine, and methionine (via S-adenosyl methionine)

B. arginine, glycine (via tetrahydrofolate carrying a single carbon atom), and methionine

C. aspartate, ammonia, and glutamate

D. valine, leucine, and isoleucine

E. serine and glycine (via tetrahydrofolate carrying single carbon atoms) and methionine

04.63) Which of the following amino acid is required in the diet of adult humans?

A. Threonine

B. Serine

C. Cysteine

D. Glycine

E. Aspartate

CHO/ Dental Plaque:

01.29) Which carbohydrate is comprised of glucose and fructose

A.
Amylase

B.
Amylopectin

C.
Dextran

D.
Lactose

E.
Sucrose

01.47) Formation of the extracellular dextran matrix of dental plaque requires dietary

F. Glucose

G. Fructose 

H. Galactose

I. Lactose

J. Sucrose
01.76) Lactic acid (lactate) produced from glucose and other dietary sugars by oral bacteria in dental plaque under anaerobic conditons promotes breakdown of tooth enamel.
02.30) Lactic acid produced by anaerobic glycolysis in oral bacteria blocks formation of dental caries

02.82) Extensive build-up of dental plaque REQUIRES the presence of dietary

A. Dextran

B. Glucose

C. Fructose

D. Sucrose

E. Lactose

02.83) Plaque bacteria can produce acid from dietary

A. Glucose, but not from any other dietary sugar

B. Sucrose, but not from any other dietary sugar

C. Monosaccharides, but not from dietary disaccharides or starch

D. Monosaccharides or disaccharides, but not from dietary starch

E. Monosaccharides, disaccharides or starch

Q 73 -74

Cane sugar (“sugar” in food labels) consists for pure sucrose

Honey consists of equal parts of glucose and fructose, produced by the complete breakdown of sucrose by natural enzymes present in honey.

High fructose corn syrup consist of glucose and fructose formed by an industrial process in which enzymes are added to corn starch, to break it down to glucose and convert some of the glucose to fructose.

03.73) Which of the following will promote the formation of cariogenic dental plaque?

A. Cane sugar ( but not honey or high fructose corn syrup)

B. Honey (but not cane sugar or high fructose corn syrup)

C. High fructose corn syrup (but not cane sugar or honey)

D. BOTH cane sugar and honey (but not high fructose corn syrup)

E. ALL three of these sweeteners

03.74) Which of the following will support the production of lactic acid by bacteria in dental plaque?

F. Cane sugar ( but not honey or high fructose corn syrup)

G. Honey (but not cane sugar or high fructose corn syrup)

H. High fructose corn syrup (but not cane sugar or honey)

I. BOTH cane sugar and honey (but not high fructose corn syrup)

J. ALL three of these sweeteners

04.16) Sucrose is the only dietary carbohydrate that plaque bacteria can use as a substrate for the synthesis of plaque dextran.

04.17) Glucose is the only dietary carbohydrate that can be metabolized by plaque bacteria to produce lactic acid.

04.23) Dextran of oral plaque is composed of units of

A. Amylase

B. Glucose

C. Fructose

D. Glucose and fructose

E. Maltose
05.88-05.90) A. Amylose

B. Fructose

C. Glucose

D. Lactose

E. Sucrose

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

05.88) An abundance enzyme in saliva can convert this molecule into a precursor of anaerobic glycolysis in dental plaque

05.89) This molecule is a substrate for enzymes that synthesize plaque dextran

05.90) Plaque dextran is a polymer of this molecule

Q06.96-06.99) Choose the letter below that best completes each of the following sentences.  You may use each letter once, more than once, or not at all.

A. BOTH dextran and lactic acid in dental plaque

B. Dextran, but NOT lactic acid, in dental plaque

C. Lactic acid, but NOT dextran, in dental plaque

D. NEITHER dextran nor lactic acid in dental plaque

06.96) Dietary glucose supports the formation of 

06.97) Dietary sucrose supports the formation of

06.98) Dietary high fructose corn syrup (a mixture of glucose and fructose monosaccharides) supports the formation of

06.99) Dietary starch (amylose) supports the formation of

Proteoglycans & GAGs:

01.30) Glucoaminoglycans are 

A.
Branched sugar chains

B.
Linear sugar chains with many different types of sugar residues

C.
Synthesized by linking together previously formed disaccharides

D.
Linear sugar chains with only a small number of different types of sugar residues

E.
Always found attached in large numbers to a given type of protein molecule

02.64) Glycosaminoglycan chains (GAGs)

A. Are negatively charged ONLY when they are sulfated

B. Are attached to proteins after the proteins are secreted from cells

C. Make connective tissues incompressible by binding water molecules

D. Are nonfunctional and are degraded if there are occasional errors in the disaccharide repeat

E. Confer on proteoglycan properties that can be similar to those of mucins

04.49) Proteoglycans and glycoproteins

A. each consist of a protein to which sugars have been attached

B. differ in that only glycoproteins carry branched sugar chains

C. have similar types of sugar structures and differ mainly in that proteoglycans usually have much larger sugar structures

D. differ in the type of reaction by which their sugar structures are synthesized

E. both carry glycosaminoglycan (GAG) chain
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