BIOCHEMISTRY EXAM 2 – QUESTION BANK

Fuel Metabolism, Caloric Balance, Dietary Analysis (Handout 4: Pgs 3-12)

05.01) A hospitalized individual on a glucose-saline drip has a daily nitrogen balance of -11 grams. Assuming protein is 16% N and muscle tissue is 80% water and 20% protein, the most likely daily loss of muscle tissue is

A. 150 grams.

B. 200 grams.

C. 250 grams

D. 300 grams.

E. 350 grams.
05.02) A 5'10 male has a new diet and exercise regiment to maintain his weight of 160 pounds. A moderate aerobic exercise plan is accompanied by the following diet:

Protein: 80 grams

Fat: 90grams 

Alcohol: 10 grams

Which carbohydrate amount will keep him in caloric balance thereby maintaining his weight?

A. 200 grams

B. 300 grams

C. 400 grams

D. 500 grams

E. 600 grams
05.03) The individual in question 2 will be in

A. positive nitrogen balance.

B. 0 (zero) nitrogen balance.

C. Negative nitrogen balance
05.05) A healthy diet should supply the essential nutrients that the body cannot synthesize. Which of the following must be supplied by the diet?

A. Serine

B. Linoleic acid

C. Ribose-5-phosphate

D. Acetoacetate

E. Glycerol

04.11) A first year dental student is 5 feet 0 inches tall and weighs 135 pounds. While attending Dental School his daily activities consist of attending classes, writing and studying. His daily diet consists of

Carbohydrate 300 g/day

Fat 50 g/day

Protein 20 g/day

His daily energy expenditure is approximately (within 100 kcal)

A. 1500 kcal.

B. 1900 kcal.

C. 2400 kcal.

D. 3200 kcal.

E. 4200 kcal.

04.12) He is concerned about his health and goes to a nutritional service to determine his Body Mass Index. His calculated BMI puts him into which category?

A. Underweight

B. Ideal weight

C. Overweight

D. Obese

04.13) Which of the following statements about his diet is TRUE?

A. His protein intake is inadequate.

B. His fat consumption exceeds the recommendation of the heart-healthy diet.

C. He is likely to gain weight.

04.37) Each of the following will result in a positive nitrogen balance EXCEPT

A. pregnancy.

B. recovery from cardiac bypass surgery.

C. an athlete participating in a strength training program,

D. a sedentary dental student adding protein supplement to his ' normal diet.

E. a growing child.

04.41) A 70 kg person who has fasted for 24 hours is compared to one who for the last 24 hours has been given a diet containing carbohydrate, lipid, and 65 grams of high -quality protein. Compared to the fed person, the fasted person will

A. excrete larger amounts of urea,

B. have lower levels of N-acetyl glutamate in the liver.

C. excrete lower amounts of urea.

D. use more carbon atoms from stearic and oleic fatty acids,

E. synthesize more histidine

03.18-21) Dr. Molar weighs 220 lbs and consistently runs for about 1 hour daily. His diet consists of:

Carbohydrates 600 g

Protein 60 g

Fat 150 g

Whiskey 20 g

03.18) Dr. Molar is in caloric balance.

03.19) Dr. Molar is in nitrogen balance.

03.20) Dr. Molar is 5 feet 10 inches tall; his BMI falls in the overweight category.

03.21) The most effective weight loss plan, varying only 1 food group, would be to eliminate his whiskey nightcap

03.54) How many grams of blood glucose are necessary to provide the following energy requirements for the brain (700 kcal) and red blood cells (200 kcal) during an overnight fast?

A. 125g

B. 150g

C. 175g

D. 200g

E. 225g
02.08) A healthy, sedentary 185-lb dental student who consumes 75 g of protein per day will be in positive nitrogen balance.
02.09) To reduce your risk of cardiovascular disease, you should eat less than 200 mg of cholesterol per day.

02.17) A 185 lb 5’ 10” student of average frame whose time is spent attending classes and studying consumes a diet consisting of:

Carbohydrate 375 g/day

Protein 75 g/day

Fat 50 g/day

Alcohol 15 g/day

The BMI determined category of this individual is:

A. underweight (<18.5).

B. normal (18.5-25).

C. overweight (25-30).

D. obese (>30).

02.18) Approximately how long will it take this student (described in problem 17 above) to lose 1 lb of adipose tissue?

A. <1 week

B. 1 week

C. 2 weeks

D. 3 weeks

02.41) A strictly vegetarian diet will be totally lacking

A. Ca++.

B. linolenic acid.

C. lysine.

D. vitamin B12.

E. fiber.

01.04) Anorexia nervosa is an eating disorder characterized by binge eating followed by vomiting (purging).
01.05) A prudent weight loss program would include a combination of diet and exercise leading to loss of 4 - 5 pounds per week.

01.12) An athlete in training requires twice as much dietary protein as a sedentary person.

01.47) Dennis Drill, a first year dental student, is 5' 10” tall and calculated that for a healthy BMI of 21 his weight should be (within 2 Ibs.):

A. 135 Ibs.

B. 145 Ibs.

C. 155 Ibs.

D. 165 Ibs.

E. 175 Ibs.

01.48) Dennis records his diet for a week and calculates the following average daily consumption of dietary fuels:

Carbohydrate 350 g/day

Protein 15 g/day

Fat 60 g/day

Alcohol 10 g/day

His average daily caloric intake is


A. 1930


B. 2070


C. 2150


D. 2210



E. 2300

01.49) Dennis' actual weight is 176 pounds (80 kg). To remain healthy, he should

A. eat less fat

B. eat more protein

C. eat less carbohydrate

D. eat fewer calories

E. drink more alcohol

00.14) Negative nitrogen balance is most likely to be caused by

A. vigorous exercise.

B. a high demand for amino acids during rapid growth.

C. activation of the urea cycle by dietary arginine.

D. dietary deficiency of essential amino acids.

E. obesity.

00.16) Neil Obstadt is a 70 kg dental studenawho spends all his working hours studying. Analysis of his diet shows that he consumes an average of 3249 of carbohydrate, 729 of fat, and 609 of protein each day. Based on dietary recommendations, Mr. Obstadt is

A. likely to lose weight.

B. likely to gain weight.

C. eating too much fat.

D. eating too little protein.

E. experiencing none of the above.


00.29) One of your teenage female patients of normal weight with no history of diabetes has extensive tooth decay. You suspect that she might have which eating pattern?

A. Anorexia

B. Eating high-protein meals

C. Bulimia

D. Cycles of extended fasting

E. Strict vegetarian (vegan) diet

00.30) According to the prudent diet, the percentage total fat calories in the diet should not exceed


A. 10%


B. 20%


C. 30%


D. 40%


E. 50%

00.58-64) For questions 58 to 64, Select the one lettered heading that is mtst closely associated with each of the following descriptions. Each lettered heading may be used once, more than once, or not at all.

A. 1 μg per day

B. 1 mg per day

C. 10 mg per day

D. 1 g per day

E. 50 g per day

Choose the daily dose, from the above list, that MOST CLOSELYAPPROXIMATES the RDA for each of the following dietary components.

58. Protein

59. Iron

60. Thiamine

61. Vitamin B12
62. Sodium

63. Niacin

64. Phosphorus

Fasting, Feeding and Obesity (Handout 4: Pgs 13-18)
A. 05.04) Which is the most likely hormone profile in the blood two hours before a meal?

B. Insulin ▲Glucagon ▲Ghrelin▲

C. Insulin ▲Glucagon ▲Ghrelin▼

D. Insulin ▼Glucagon ▲ Ghrelin▼

E. Insulin ▼Glucagon ▼Ghrelin▼

F. Insulin ▼Glucagon ▲ Ghrelin▲

05.20) Which one of the following processes is stimulated by insulin in muscle but not in liver?

A. Glycolysis

B Glucose transport

C. Protein synthesis

D. Fatty acid synthesis

E. Glycogen synthesis

05.43) Which one of the following events occurs in the early (12hrs -3 days) stages of starvation?

A. Insulin levels in the circulation are increased.

B. Fatty acids are used to make glucose.

C. Muscle protein is degraded to salvage glucogenic amino acids.

D. Urea synthesis is decreased.

05.49-52)During which of the following states (A, B or C) is the pathway most active in liver?

A. Fed state-I hr after a meal

B. Fasting state-12 hr after a meal

C. Starved state-5 days after a meal

49. Glycolysis

50. Gluconeogenesis

51. Glycogen synthesis

52. Ketone body synthesis

04.09) Upon waking up from an 8-hour sleep, ghrelin will be low compared to the fedstate.

04.10) After starvation for 6 days, leptin will be low compared to the fed state

04.26) In the fed state insulin

A. stimulates gluconeogenesis in the liver

B. inhibits triacylgycerol synthesis in adipocytes.

C. inhibits fatty acid synthesis in liver.

D. stimulates glycogen synthesis in muscle.

E. stimulates glucose transport into red blood cells.

04.31) After fasting for 8 hours, the major source of blood glucose is

A. gluconeogenesis in liver.

B. gluconeogenesis in muscle.

C. glycogenolysis in liver.

D. glycogenolysis rn muscle.

E. glucose synthesis from ketone bodies in liver.

04.33) One hour after a protein meal compared to 8 hours of fasting, which is elevated?

A. Blood glucose

B. Glycogen synthesis in liver

C. Glycogenolysis in muscle

D. Gluconeogenesis in liver

E. Glucose transport into liver

03.05) Ketone bodies are a significant fuel for the brain one hour after a meal, 16 hours after a meal and 4 days after a meal.

03.10) The amount of urea being formed by a person who has fasted for 24 hours is higher than that of a person who has been fed on a solely carbohydrate diet over the same period.

03.14) Triacylglycerols in chylomicrons must be broken down to fatty acids and glycerol before they can be taken up by adipose tissue.

03.35) Four hours after a high carbohydrate meal compared to one hour after the meal, blood levels of

A. glucose and glucagon are unchanged.

B. glucose and insulin are higher.

C. glucose is higher and glucagon is lower.

D. glucose and insulin are both lower.

E. glucose is lower and insulin is higher.

03.43) A patient has had a tooth extraction and has not eaten for 24 hours. The patient’s blood glucose level is found to be normal. Glucose found in the blood of this patient is mostly the metabolic product of

A. glycogenolysis in the muscle.

B. glycogenolysis in the liver.

C. formation of glucose from acetyl CoA in the liver.

D. formation of glucose from amino acids in the liver.

E. glucose remaining in the blood since the last meal.

03.55) All the following can be synthesized from dietary carbohydrates EXCEPT

A. muscle glycogen.

B. liver glycogen.

C. triacylglycerol in VLDL.

D. triacylglycerol in chylomicrons.

E. cholesterol.

02.21) One hour after a high carbohydrate meal, compared to 8 hours after the meal, the blood concentration of

A. glucose is high and insulin is low.

B. glucose is high and glucagon is high.

C. glucose is high and insulin and glucagon are low.

D. glucose is low and insulin is low.

E. glucose is high and glucagon is low.

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

A. is increased in the fasted student compared with the fed student.

B. is decreased in the fasted student compared with the fed student.

C. is about the same in the two students.

D. might be increased, decreased or the same in the two students.

E. has ceased in both students.

01.02) Urea is synthesized in muscle tissue during a prolonged fast.

01.03) During prolonged starvation, breakdown of triglycerides in adipose tissue provides glycerol for gluconeogenesis in the liver.

01.34) Which of the following is HIGHER after an overnight fast than it was one hour after a high carbohydrate meal?

A. Blood glucose.

B. Blood insulin.

C. Blood glucagon.

D. Glycogen synthase activity in the liver.

E. Protein synthesis in muscle.

01.62-66) For questions 62 to 66. Select the one lettered heading that is most closely associated with each of the following descriptions. Each lettered heading may be used once, more than once, or not at all.

A. Glucose derived from gluconeogenesis in the liver

B. Glucose derived from B-oxidation of fatty acids in the liver

C. Glucose derived from glycogenolysis in the liver

D. Fatty acids derived from hydrolysis of triglycerides in adipose tissue

E. Ketone bodies derived from B-oxidation of fatty acids in the liver

Which of the above is the primary fuel taken up from the blood by

62. the brain after an 8 hour fast?

63. red blood cells after an 8 hour fast?

64. the brain after a 24 hour fast?

65. muscle tissue after 5 days of starvation?

66. red blood cells after 5 days of starvation?

00.03) After a heavy meal of meat and potatoes, urea production is low because blood glucose levels are high.

00.09) Fatty acids are a major energy source for muscle tissue during starvation.

00.15) During prolonged starvation, fatty acids are taken up from the blood as a major energy source by

A. all cells and tissues except adipose tissue.

B. liver, muscle, and brain, but not red blood cells.

C. muscle and liver but not brain.

D. liver but not muscle or brain.

E. muscle but not liver or brain.

00.44) Under conditions of fasting for 12 hours,

A. the amount of urea formed is higher than after a high carbohydrate meal.

B. ketogenic amino acids are being used to make glucose.

C. blood glucose is being made from malonyl CoA in the liver.

D. essential amino acids are not being used for gluconeogenesis.

E. glucogenic amino acids are being used to form glycogen.

00.02) Between day 2 and day 5 of starvation, urea production increases because of, increased use of amino acids as fuel.

Insulin and Glucagon (Handout 4: Pgs 19-26)
05.16) In the signal transduction cascade leading to glycogen breakdown, the MOST IMMEDIATE effect of increasing CAMP is

A. activation of protein kinase A.

B. inactivation of glycogen synthase.

C. activation of phosphorylase kinase.

D. activation of glycogen phosphorylase
05.18) The major fuel used to provide energy in liver cells 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

05.21) In contrast to liver, muscle does not release glucose into the blood in response to epinephrine because muscle lacks

A. epinephrine receptors.

B. adenylate cyclase.

C. phosphorylase.

D. phosphoglucornutase.

E. glucose 6-phosphatase.

05.23) The first step in insulin signal transduction after insulin binds to its receptor is activation of 

A. insulin receptor kinase activity.

B. adenylate cyclase.

C. protein kinase A.

D. protein phosphatase.

E. glycogen synthase.
04.25) One hour after a carbohydrate-rich meal compared to 8 hours of fasting, the blood level of

A. glucose and glucagon are high.

B. glucose is high and glucagon is low.

C. glucose is high and insulin is low.

D. glucagon and insulin are high.

E. glucagon is high and insulin is low.

03.03) Both glucagon and insulin are elevated 1 hour after a high PROTEIN meal compared to the time just before the meal.
03.36) All of the following are features common to signal transduction by both insulin and glucagon EXCEPT which one?

A. Biosynthesis of an inactive precursor polypeptide

B. Binding to a specific protein receptor in the plasma membrane of target cells

C. Production of cAMP

D. Protein phosphorylation

E. Signal amplification
03.39) Transport of glucose from blood into muscle cells

A. requires pumping of Na+ out of the cells.

B. is higher 8 hours after a meal than one hour after meal.

C. is from a low concentration in blood to a higher concentration in these cells during fasting.

D. is decreased by glucagon.

E. is increased by insulin.

02.02) Both insulin and glucagon are increased in blood one hour after a pure protein meal.

02.22) All of the following statements about the insulin molecule are correct, EXCEPT one. The INCORRECT statement is:

A. Insulin is synthesized in the pancreas.

B. Insulin is synthesized in its active form.

C. Insulin contains disulfide bonds.

D. Insulin contains two polypeptide chains.

E. Insulin binds to a receptor on the cell membrane surface of muscle and other cells.

02.24) All of the following proteins in liver are phosphorylated in response to high glucagon EXCEPT

A. glucagon receptor.

B. phosphorylase kinase.

C. glycogen phosphorylase.

D. glycogen synthase (synthetase).

E. pyruvate kinase.

01.36) The biologically active form of insulin

A. is synthesized as a longer inactive polypeptide.

B. is secreted by the liver.

C. consists of a single polypeptide.

D. is released into blood in response to high levels of blood glucose, but not in response to high levels of amino acids.

E. is synthesized and released into blood in unusually high amounts in indivlduals with type 1 diabetes.

01.37) Insulin greatly stimulates glucose transport into

A. liver.

B. brain.

C. red blood cell.

D. muscle.

E. pancreas.

01.38) Insulin

A. stimulates glucose storage as glycogen in muscle and liver after a high carbohydrate meal.

B. inhibits fatty acid synthesis and storage after a high carbohydrate meal.

C. activates gluconeogenesis during fasting.

D. stimulates amino acid mobilization from muscle during fasting.

E. none of the above.

01.39) Which compound activates protein kinase A following glucagon binding to its receptor in liver?

A. CAMP.

B. AMP.

C. ADP.

D. ATP.

E. Protein phosphatase.

00.04) After binding of insulin, the insulin receptor transports glucose from the extracellular space into the cytosol.

00.05) The concentration of intracellular cyclic AMP (CAMP) is controlled by phosphodiesterase.
00.17) A person has a genetic defect in protein kinase specific for phosphorylation of glycogen phosphorylase. In this person, glucose level in the blood will be increased (as compared to a pre-meal level)

A. 1 hour after eating 0.5 Ib smoked salmon.

0. 1 hour after eating a mixed meal.

C. 4 hours after eating a mixed meal.

D. 8 hours after eating a protein-rich meal.

E. after overnight fast.

00.21) Insulin

A. is a steroid hormone.

B. is synthesized as a larger precursor molecule.

C. is released from the pancreas in response to a decrease in the level of glucose in the blood.

D. inhibits the entry of glucose from the blood into muscle cells.

E. increases the level of CAMP inside cells.

00.22) Glucagon

A. promotes the storage of fatty acids as triacylglycerols in adipose tissue.

B. stimulates protein synthesis in muscle.

C. stimulates breakdown of glycogen to glucose in liver.

D. stimulates entry of glucosq into liver.

E. inhibits entry of amino acids into liver.

BIOCHEMISTRY EXAM 2 – QUESTION BANK

Carbohydrates, Digestion and Transport (Handout 5: Pgs 5-11)

05.24) During fasting, the concentration of glucose inside intestinal brush border cells is lower than the concentration of glucose in blood. Glucose enters these brush border cells during fasting by

A. secondary active transport.

B. facilitative transport.

C. diffusion through the cell membrane

D. none of the above mechanisms because glucose does not enter brush border cells during fasting.

04.27) Which carbohydrate is digested in the mouth?

A. Lactose

B. Sucrose

C. Maltose

D. Amylopectin

E. Dextran

04.28) Total absorption of glucose from food in the intestine requires

A. AMP.

B. cAMP.

C. insulin.

D. transport of sodium ions..

E. transport of calcium ions.

03.01) Dextran is synthesized from the glucose unit of sucrose.

03.02) Humans have enzymes that can digest all known glucose polymers.

03.38) Saliva contains which enzyme of carbohydrate digestion?

A. α-Amylase

B. Maltase

C. Isomaltase

D. Lactase

E. Sucrase

02.03) Glucose in saliva can be used by oral bacteria to synthesize dextran.

02.16) Disaccharides can be transported from the lumen of the gut into intestinal epithelial cells via a Na+ co-transporter.

02.19) Salivary á-amylase can cleave the link(s) between sugar units in

A. lactose.

B. dextran.

C. cellulose.

D. sucrose.

E. none of the above.

02.20) Absorption of glucose from the intestinal lumen and across the intestinal epithelial (brush border) cell and then into blood REQUIRES all of the following EXCEPT

A. simultaneous transport of glucose and Na+ from the lumen into the epithelial cell.

B. active, ATP-dependent transport of Na+ out of the epithelial cell.

C. facilitated transport of glucose out of the epithelial cell into the blood.

D. a higher concentration of glucose in the lumen than in the epithelial cell.

E. a higher concentration of glucose in the epithelial cell than in the blood.

01.24) Maltose is

A. not digestible because it has a P(1 + 4) linkage between sugar residues.

B. not digestible because it has an a(l + 4) linkage between sugar residues.

C. transported to the liver where it is converted to glucose.

D. taken up by intestinal epithelial cells where it is broken down to glucose.

E, produced by a-amylase and broken down by maltase in the lumen of the intestine.

01.41) Lactose contains

A. fructose and galactose.

B. glucose and fructose.

C. glucose and galactose.

D. two galactose units.

E. two glucose units.

00.23) Which carbohydrate is comprised of glucose and fructose?

A. Amylose.

B. Amylopectin.

C. Dextran.

D. Lactose.

E. Sucrose.

00.24) Cellulose is indigestible by humans because it

A. is too big.

B. has too many hydroxyl groups.

C. has too many branches.

D. has glucose units linked by beta 1+4 glycosidic bonds.

E. is a competitive inhibitor of pancreatic alpha amylase.

Glycogen Synthesis, Degradation and Gluconeogenesis (Handout 5: Pgs 12-20)
05.22) Which pathway in liver is stimulated by fructose-2,6-bisphosphate acting directly on the rate limiting enzyme of the pathway?

A. Glycolysis

B. Gluconeogenesis

C. Glycogen synthesis

D. B-oxidation of fatty acids

05.25) The amount of glucose obtained via the glycogenolysis pathway is increased by the action of which enzyme?

A. Glycogen synthase

B. Debrancher enzyme

C. a-Amylase

D. Isomaltose

04.29) What is the correct matching pair of pathway : rate-limiting enzyme?

A. Glycolysis : Fructose-1,6-bisphosphatase

B. Glycogenolysis : Phosphorylase

C. Glycogen synthesis : Branching enzyme

D. Gluconeogenesis : Phosphofructokinase-1

E. Gluconeogenesis : Glucose 6-phosphatase

04.30) Fructose-2,6-bisphosphate inhibits

A. glycolysis.

B. glycogenolysis.

C. gluconeogenesis.

D. glycogen synthesis.

E. P-oxidation of fatty acids.
04.32) Oxaloacetate is formed during a step in

A. glycolysis.

B. glycogen synthesis

C. glycogenolysis.

D. gluconeogenesis.

E. B-oxidailon of fatty acids.

03.06) During fasting, conversion of phosphoenolpyruvate (PEP) to pyruvate is inhibited by phosphorylation of pyruvate kinase in the liver.

03.07) Degradation of a molecule of glycogen to a small remnant or core consisting of only a few glucose units requires the participation of debrancher enzyme. (Debrancher enzyme has 4:4 transferase and α-1,6-glucosidase activities.) 
03.40) The enzyme glucose 6-phosphatase catalyzes the last step in the production of glucose from

A. glycogen degradation, but not glucogeogenesis, in liver and muscle.

B. glycogen degradation in muscle but not in liver.

C. gluconeogenesis, but not glycogen breakdown, in liver.

D. gluconeogenesis in muscle but not in liver.

E. glycogen breakdown and gluconeogenesis in liver.

03.41) Glycogen degradation requires activation of a series of enzymes in which order?

A. protein kinase A: adenylate cyclase: phosphorylase kinase: phosphorylase

B. adenylate cyclase: protein kinase A: phosphorylase: phosphorylase kinase

C. adenylate cyclase: protein kinase A: phosphorylase kinase: phosphorylase

D. phosphorylase kinase: phosphorylase: protein kinase A: adenylate cyclase

E. protein kinase A: adenylate cyclase: phosphorylase: phosphorylase kinase

03.42) Elevated levels of fructose 2,6-bisphosphate (F2,6P) in liver

A. increase glycolysis and gluconeogenesis.

B. decrease glycolysis and gluconeogenesis.

C. increase glycolysis and decrease gluconeogenesis.

D. decrease glycolysis and increase gluconeogenesis.

E. have no effect on glycolysis but increase gluconeogenesis.

02.01) One hour after a high carbohydrate meal compared to 8 hours after the meal, increased fructose 2,6-bisphosphate levels in liver stimulate phosphofructokinase-1 (PFK-1).

02.04) Oxaloacetate is an intermediate in gluconeogenesis from pyruvate.

02.07) Part of the response of liver to glucagon is to synthesize more glucose 6- phosphatase.

02.23) Glucose units are added to a growing glycogen molecule from

A. glucose-6-phosphate.

B. glucose-1-phosphate.

C. glucose.

D. UDP-glucose.

E. sucrose.

01.15) Many of the reactions in gluconeogenesis are catalyzed by enzymes in the glycolysis pathway.

01.40) Activation of glycogenolysis in the liver by glucagon includes which step?

A. Activation of glycogen synthase.

B. Activation of phosphorylase kinase.

C. Activation of protein phosphatase.

D. lnhibition of glycogen phosphorylase.

E. lnhibition of glucose 6-phosphatase.

01.42) During fasting, the relatively low blood levels of fructose-2,6-bisphosphate (F-2,6-P) stimulates

A. fructose 1,6-bisphosphatase,

B. phosphofructokinase-1 .

C. pyruvate kinase.

D. glucokinase.

E. glucose 6-phosphatase.

01.43) Which compound is NOT a major starting compound for gluconeogenesis in liver?

A. Alanine.

B. Glycerol.

C. Lactate.

D. Ketone bodies.
00.25) In glycogen synthesis, glycogen synthase adds glucose units to the growing glycogen molecule using

A. glucose.

B. glucose I-phosphate.

C. glucose 6-phosphate.
D. ADP-Glucose

E. UDP-Glucose
Blood Glucose Maintenance (Handout 5: Pgs 21-30)
02.06) A dental patient who accidentally took an extra shot of insulin about an hour before coming to your office is most likely hyperglycemic.

03.04) Glucose can be made in the liver from alanine and lactate, but not glycerol.

02.05) Glucose 6-phosphatase is required to produce glucose from glycogen or from lactate.

02.25) In a person who has not eaten for 3 days, glucose is synthesized from

A. acetoacetate.

B. palmitate.

C. glycogen.

D. UDP-glucose.

E. glycerol.

E. B and C

01.35) Which of the following is INCREASED one hour after a high carbohydrate meal, compared to 8 hours after the meal with no eating or exercise in between?

A. Glucagon secretion from the alpha cells of the pancreas.

B. Glucose in urine.

C. Glycogenolysis in liver.

D. Glycogenolysis in muscle.

E. Fatty acid synthesis in liver

01.46) Which of the following enzymes is the MOST critical in maintaining blood glucose levels between meals?

A. Glucosidase

B. Glycogen phosphorylase

C. Glucose-6-phosphatase

D. Phosphofructokinase - 1

E. Aldolase B

00.01) Glycogenolysis replaces gluconeogenesis is the main source of blood glucose after 16 hours of fasting.
00.26) All of the following statements about the enzyme glucose 6-phosphatase are correct EXCEPT ONE. The one EXCEPTION is

A. Its biosynthesis in the liver is increased by glucagon.

B. It is most active in the liver under conditions in which glucokinase is. least active.

C. It produces glucose in the final step of gluconeogenesis in the liver.

D. It produces glucose in the final step of glycogen degradation in the liver.

E. It produces glucose in the final step of glycogen degradation in muscle.

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

A. alanine.

B. glycerol.

[image: image1.emf]C. lactate.

D. lactose.

E. pyruvate.

00.28) In the graph below of the sources of blood glucose in the fed, fasting and starved states, curve C represents which source of blood glucose?

A. Ingested glucose

B. Glycogen breakdown (glycogenolysis)

C. Gluconeogenesis

D. Glycolysis

E. The pentose phosphate pathway
00.34) Which of the following is NOT a fate of UDP-glucose?

A. Formation of UDP-glu~u~mnate

B. Formation of glycogen

C. Formation of UDP-galactose

D. Formation of fructose

E. Formation of glycoproteins
Interconversion of Sugars (Handout 5: Pgs 33-43)
05.33) Which of the following enzymes is utilized in glycolysis as well as fructose metabolism to generate 3-carbon fragments from a 6-carbon precursor?

A. Fructokinase

B. Pyruvate kinase

C. Enolase

D. Aldolase B

E. Triose kinase

05.34) The vitamin thiamine is a cofactor for which of the following enzymes?

A. Transketolase

B. Glucose-6-phosphate dehydrogenase

C. Galactokinase

D. Phosphofructokinase-1 (PFK-1)

E. Glyceraldehyde-3-phosphate dehydrogenase
05.35) All of the following are direct products of the Pentose Phosphate Pathway EXCEPT 

A. ribose-5-phosphate

B. 2 fructose-l,6-bisphosphate.

C. NADPH.

D. glyceraldehyde-3-phosphate

04.34) An individual with a deficiency in galactose-1-phosphate uridyltransferase is able to produce lactose because

A. the deficient enzyme can be activated by a-lactalbumin.

B. galactose can be produced directly from fructose.

C. glucokinase can effectively phosphorylate galactose.

D. UDP-galactose can be produced from UDP-glucose by epimerization.

04.35) Which of the following statements about the pentose phosphate pathway is NOT true?

A. It produces ribose-5-phosphate.

B. It produces ATP by substrate level phosphorylation.

C. It produces C02.

D. The enzyme glucose-6-phosphate dehydrogenase produces NADPH.

04.36) The formation of fructose by the polyol pathway requires which of the following precursors?

A. Glyceraldehyde

B. Mannose

C. Galactose

D. Glucose

03.56) Which of the following metabolites is not directly produced in the Pentose Phosphate Pathway?

A. CO2

B. Fructose 6-phosphate

C. Ribose 5-phosphate

D. Gluconolactone 6-phosphate

E. Phosphoenolpyruvate

03.57) In galactose metabolism, the initial step is its phosphorylation to galactose 1- phosphate. This is followed by

A. phosphorylation to galactose 1,6-bisphosphate.

B. the formation of UDP-galactose.

C. the formation of glyceraldehyde and dihydroxyacetone phosphate.

D. isomerization to fructose 6-phosphate.

E. formation of glucose 6-phosphate.

02.26) In the liver, the initial step in fructose metabolism is phosphorylation to fructose 1 -phosphate. The next step is

A. isomerization to glucose 1-phosphate

B. cleavage to form glyceraldehyde and dihydroxyacetone-phosphate

C. direct conversion to fructose 6-phosphate

D. phosphorylation to form fructose 1, 6-bisphosphate

E. formation of UDP-fructose

02.27) Which of the following is NOT a characteristic of the Pentose Phosphate Pathway?

A. Ribose 5-phosphate is a product.

B. CO2 is released.

C. It produces glycolytic intermediates.

D. It synthesizes ATP by substrate level phosphorylation.

E. The NADPH produced can be used for lipid biosynthesis.
02.28) UDP-glucose is involved in all of the following EXCEPT

A. galactose metabolism.

B. synthesis of proteoglycans.

C. fructose metabolism.

D. formation of UDP-glucuronate.

E. glycogen synthesis.
01.44) Which of the following statements concerning the pentose phosphate pathway is FALSE?

A. The pathway produces ATP

B. The pathway produces ribosedP for nucleotide biosynthesis.

C. The pathway is located in the cytosol.

D. The pathway produces glycolytic intermediates.

E. The pathway produces NADPH.

01.45) The carbon skeleton of fructose enters glycolysis in which of the following forms?

A. fructose-l,6-bisphosphate

B. glyceraldehyde-3-P

C. dihydroxyacetone phosphate

D. Aand B
E. B and C
00.35) All of the following are products/intermediates of the pentose phosphate pathway EXCEPT

A. NADPH.

B. dihydroxyacetone phosphate.

C. ribose Sphosphate.

D. fructose 6-phosphate.

E. ribulose 5-phosphate.

00.36) In order to metabolize galactose, which of the following must occur?

A. Transformation to lactose

B. Activation to UDP-galactose

C. Oxidation to 6-phosphogalactonate

D. Decarboxylation to a pentose

E. Epimerization to glucose 1 -phosphate

BIOCHEMISTRY EXAM 2 – QUESTION BANK

Lipid Structure, Biological Properties and Digestion (Handout 6: Pgs 5-23)
05.06) Essential fatty acids 

A. contain no double bonds.

B. contain trans double bonds.

C. can be totally synthesized in humans.

D. are short chain fatty acids containing 2-3 carbons.

E. are polyunsaturated fatty acids

05.07) Which of the following bile acids would be the best emulsifying agent with

triacylglycerols in the small intestine?

A. Cholic acid (pK -6).

B. Glycocholic acid (pK -4).

C. Taurocholic acid (pK -2).

D. Deoxycholic acid (pK -6).

05.11) Which of the following enzymes will hydrolyze triacylglycerols to 2 – rnonoacylglycerol and fatty acids?

A. Acetyl CoA carboxylase

B. Pancreatic lipase

C. Phospholipase C

D. Cyclooxygenase.

E. Phospholipase A2.
05.12) Palmitate

A. can be released from dietary triacylglycerols by pancreatic lipase in the small intestine.

B. is the only fatty acid synthesized from acetyl CoA.

C. can be converted to cholesteryl palmitate by the enzyme LCAT inside the cells.

D. must be supplied entirely by the diet.

E. cannot be synthesized from excess dietary carbohydrate.

05.19) Which of the following lipids is NOT a common component in cell membranes?

A. Cholesterol

B; Triacylglycerol

C. Sphingornyelin

D. Phosphoacylg lycerol

E. Ganglioside

04.14) Essential fatty acids

A. contain no double bonds.

B. contain cis double bonds.

C. can be totally synthesized in humans.

D. are short chain fatty acids containing 2-3 carbon atoms.

E. are monounsaturated fatty acids.

04.19) Which of the following enzymes is responsible for the digestion of dietary triacylglycerols in the small intestine?

A. Lipoprotein lipase

B. HMG-CoA reductase

C. Pancreatic lipase

D. Phospholipase C

E. Acetyl-CoA carboxylase
04.20) Palmitate

A. can be released from dietary triacylglycerols by pancreatic lipase in the small intestine.

B. is the only fatty acid synthesized from acetyl CoA.

C. can be converted to cholesterol palmitate by the enzyme LCAT inside the cells.

D. must be supplied entirely by the diet

E. cannot be synthesized from excess dietary carbohydrate.

03.16) All membrane lipids are glycerol esters.

03.32) Which of the following statements concerning fatty acids is CORRECT?

A. Most naturally occurring unsaturated fatty acids contain trans double bonds.

B. Essential fatty acids such as linoleic acids can be totally synthesized in humans.

C. Trans fatty acids in our food products cause an increase in LDL and a decrease in HDL.

D. In humans, long-chain fatty acids are less abundant than short-chain fatty acids.

03.33) Phosphatidylcholine

A. is a major component in cell membrane.

B. contains sphingosine.

C. contains a tetracyclic ring.

D. has a net negative charge at neutral pH.

E. contains mainly short-chain fatty acids.

02.35) a-Linolenic acid (18:3D9, 12, 15)

A. is synthesized in the ER of human adipocytes.

B. is an essential fatty acid.

C. normally exists in the all-trans configuration.

D. can be converted to cholesterol via HMG-CoA synthetase.

E. cannot undergo â-oxidation.

02.38) The function of the colipase in the digestion of dietary triacylglycerols in the small intestine is to

A. raise the pH in the intestinal lumen.

B. form emulsion particles with triacylglycerols.

C. recruit and anchor the pancreatic lipase to the surface of the emulsion particles.

D. form mixed micelles with fatty acids and 2-monoacylglycerol.

01.11) No fatty acids are required in the diet because all can be synthesized from glucose in the liver.

01.27) Polyunsaturated fatty acids

A. cannot be synthesized by humans.

B. are not important in determining the fluidity of cell membranes.

C. found in nature usually contain trans double bonds.

D. may appear as the fatty acyl chains in membrane phosphoacylglycerols.

E. are an integral part of cholesterol.
01.29) Which of the following statements about lipids and membranes is CORRECT?

A. All the sphingolipids contain a phosphate moiety.

B. Cholesterol is not a major component in animal cell membranes.

C. Phosphatidylcholines cannot form lipid bilayers, monolayers, or micelles in an aqueous medium.

D. Taurocholate is a better emulsifying agent than cholate in the intestinal lumen.

E. Cholesterol is less polar than cholesterol ester, so cholesterol resides in the interior of lipoprotein particles whereas cholesterol ester islocated on the surface.

01.31) To permit enzymatic hydrolysis of dietary triacylglycerols to fatty acids and 2-monoacylglycerol in the small intestine, dietary triacylglycerols must first

A. form emulsion particles with bile salts.

B. form mixed micelles with cholesterol.

C. form a complex with lipoprotein lipase and colipase.

D. enter the epithelial cells of small intestine.

E. combine with apoB-48 to form nascent chylomicrons.

01.33) Which of the following compounds is a product of pancreatic lipase?

A. Glycerol.

B. Cholesterol ester.

C. Fatty acid.

D. Bile acid.

E. Glucose.
00.38) Which of the following compounds is a phospholipid that DOES NOT contain glycerol?

A. Phosphatidylinositol

B. Lysolecithin

C. Sphingomyelin

D. Taurocholic acid

E. lnositol triphosphate

00.39) The pancreatic lipase in the small intestine

A. catalyzes the reaction from triacylglycerol to 2-monoacylglycerol and fatty acids.

B. has a maximal activity at pH 4.

C. is often referred to as the hormone-sensitive lipase.

D. generates glycerol and fatty acid.

E. converts cholesterol to cholesterol ester.

00.40) Linoleic acid

A. contains two trans double bonds.

B. is synthesized in the cytosol of human liver cells.

C. is synthesized by a desaturation system in the ER membrane in human liver cells.

D. contains no double bonds between carbon 10 and the omegacarbon in the fatty acyl chain.

E. can be absorbed by human intestinal epithelial cells along with dietary triacylglycerol digestion.
Fatty Acid Synthesis (Handout 6: Pgs 24-38)
05.10) Synthesis of palmitate from cytosolic acetyl CoA requires

A. biotin 

B. desaturase.

C. carnitine

D. pyruvate dehydrogenase

E. palmitoyl CoA.

04.18) Synthesis of palmitate from cytosolic acetyl CoA requires

A. biotin.

B. desaturase.

C. carnitine. 

D. pyruvate dehydrogenase.

E. palmitoyl CoA.

03.22) Malonyl CoA

A. provides two-carbon units for acyl chain elongation of long-chain and short-chain fatty acids.

B. stimulates the synthesis of linoleate (18:2, Δ9-12) in humans.

C. is used as an oxidizing agent in biosynthetic pathways.

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

03.23) Fatty acid synthesis is active when

A. pyruvate dehydrogenase is inhibited.

B. the citrate level is low.

C. blood glucose concentration is high.

D. biotin is deficient.

03.31) De novo fatty acid biosynthesis from cytosolic citrate

A. yields oleic acid as its major final product.

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

C. is maximal when the blood glucagon:insulin ratio is high.

D. requires NADH to provide reducing equivalents.

03.37) In the liver, phosphorylation by protein kinase A

A. activates glycogen synthase an inactivates acetyl CoA carboxylase.

B. inactivates glycogen synthase and activates acetyl CoA carboxylase.

C. activates both enzymes.

D. inactivates both enzymes.

02.34) All of the following are involved in the synthesis of the long-chain fatty acid palmitate from blood glucose EXCEPT

A. biotin.

B. malonyl CoA.

C. carnitine.

D. acetyl CoA.

E. NADPH.

02.39) Human liver cells cannot synthesize

A. fatty acids longer than 16 carbons.

B. cholic acid.

C. triacylglycerol.

D. cholesterol.

E. unsaturated fatty acids with double bonds located between C10 and the terminal carbon.

01.01) Both NADPH and ATP are required to make fatty acids from acetyl CoA in the liver.

01.08) Synthesis of fatty acid and triacylglycerol in liver is less active in the fed state than during fasting.

00.19) Synthesis of triacylglycerols, occurring in adipose tissue, requires

A. the presence of the essential fatty acids to promote glycerol esterification.

B. high ratio of glucagon to insulin to activate fatty acid acyltransferase.

C. acyl carrier protein to faci@ate esterification of glycerol 3-phosphate by free fatty acids.

D. glycerol and ATP for biosynthesis of glycerol 3-phosphate.

E. glucose as a source for biosynthesis of glycerol 3-phosphate.
01.30) In liver, fatty acid synthesis from dietary carbohydrates

A. generates acetyl CoA as the final product.

B. does not involve pyruvate dehydrogenase.

C. uses NADPH synthesized from the malic and pentose phosphate pathways.

D. is inhibited by citrate.

E. is stimulated by palmitate.

00.37) The conversion of acetyl CoA to malonyl CoA

A. occurs in liver mitochondria.

B. generates citrate.

C. requires the vitamin biotin.

D. is catalyzed by the fatty acid synthase complex.

E, is catalyzed by phosphorylated acetyl CoA carboxylase.
Cholesterol and Bile Synthesis (Handout 6: Pgs 39-53)
05.08) The rate-limiting enzyme for the synthesis of bile salts from cholesterol IS

A. HMG-CoA synthetase.

B. HMG-CoA reductase.

C. 7-alpha-hydroxylase.

D. acetyl CoA carboxylase.
05.09) Cholesterol

A. can be obtained only from the diet.

B. is not found in cell membranes

C. is used as an energy fuel during fasting

D. can be metabolized to bile acids in the liver

05.13) Lovastatin

A. increases blood cholesterol.

B. stimulates the activity of HMG-CoA reductase.

C. stops the synthesis of bile acids from cholesterol.

D. increases cholesterol uptake by cells from the blood.

E. decreases the synthesis of LDL receptor,

05.26) A patient is treated with cholestyramine, a resin that binds some of the bile salts in the intestine, causing them to be excreted in the feces rather than recycled to the liver. This treatment will

A. increase free cholesterol in liver cells.:

B. stimulate the synthesis of additional - LDL receptors.

C. inhibit HMG-CoA reductase..

D. inhibit lipoprotein lipase.

E. increase the formation of oxidized LDL.
04.15) The conjugated bile acids

A. are generated in the small intestine,

B. are less polar than unconjugated bile acids

C. provide two-carbon units for acyl chain elongation of both saturated and unsaturated fatty acids.

D. are better emulsifying agents with triacylglycerols than unconjugated bile acids.

E. are a major component in cell membranes.

04.16) Which of the following statements concerning bile salts is CORRECT?

A. The rate-limiting enzyme for the synthesis of bile salts from cholesterol is HMG-CoA synthetase.

B. The chemical structures of bile salts do not contain –OH group(s).

C. The conversion of cholesterol to bile salts occurs in all tissues.

D. The primary conjugated bile salts can be deconjugated and dehydroxylated by intestinal bacteria.

E. Most of the bile salts are not reabsorbed by liver for recycling.

04.17) Cholesterol

A. can be obtained only from the diet.

B. can be synthesized only in the blood.

C. is found in cell membranes.

D. is used as an energy fuel durlng fasting.

E. cannot be synthesized from acetyl CoA.

04.21) Taking statins such as lovastatin

A. increases blood cholesterol.

B. stimulates the activity of HMG-CoA reductase.

C. stops the synthesis of bile acids from cholesterol.

D. increases cholesterol uptake by cells from the blood.

E. decreases the synthesis of LDL receptor.

04.24) A patient is treated with cholestyrarnine, a resin that binds some of the bile salts in the intestine, causing them to be excreted in the feces rather than recycled to the liver. This treatment will

A. increase free cholesterol in liver cells.

B. stimulate the synthesis of add~tionaLl DL receptors.

C. inhibit HMG-CoA reductase.

D. inhibit lipoprotein lipase.

E. increase the formation of oxidized LDL.
03.13) Cholesterol is biosynthesized only in the liver.

03.15) Bile acids facilitate the uptake of lipid soluble vitamins (such as vitamin E and vitamin A) in the intestine.

03.17) The cholesterol ring structure can be broken down only in the liver.

03.24) Cholesterol is

A. more hydrophobic than cholesterol ester.

B. a major component in cell plasma membrane.

C. synthesized only in the liver.

D. present only in LDL.

03.25) When the cholesterol level in the cell is high, the

A. synthesis of LDL receptor is decreased.

B. transcription of the HMG-CoA reductase gene is increased.

C. conversion of cholesterol to cholesterol ester is decreased.

D. enzyme HMG-CoA reductase is stimulated.

03.29) The conjugation of cholic acid with either glycine or taurine

A. lowers the pK of the bile acid, making it a better detergent.

B. makes the bile acid more nonpolar.

C. can be achieved only by intestinal bacteria.

D. makes the bile acid less ionized in the contents of the intestinal lumen (pH ~6).

03.30) Which of the following statements concerning bile salts is CORRECT?

A. Bile salts can be synthesized from cholesterol by most cells of the body.

B. In the enterohepatic system, more than 95% of bile salts secreted from the gall bladder are excreted in the feces and less than 5% of bile salts are reabsorbed in the intestine.

C. Intestinal bacteria deconjugate and dehydroxylate bile salts.

D. Bile salts stimulate the synthesis of HMG-CoA reductase.

03.34) Statins inhibit cholesterol biosynthesis by

A. inhibiting bile salt formation.

B. inhibiting HMG-CoA reductase.

C. removing bile salts from the body.

D. inhibiting LDL synthesis.

02.10) The cholesterol ring structure can be degraded only in the liver.

02.11) Treatment with statin drugs results in an increase in the number of LDL receptors in liver cells.

02.31) Synthesis of bile acids from cholesterol occurs in the

A. gall bladder.

B. kidney.

C. blood.

D. liver.

E. pancreas.

02.37) The conjugated bile acids

A. have a pK higher than the unconjugated bile acids.

B. do not aid in lipid digestion.

C. are not synthesized in the liver.

D. are better detergents than the unconjugated bile acids.

01.10) Bile acid deficiencies will lead to vitamin and caloric deficiencies.

01.13) Small amounts of cholesterol are essential in the diet.

01.28) Statins

A. cause cells to synthesize more LDL receptors.

B. inhibit HMG-CoA synthetase.

C. increase bile acid synthesis.

D. compete with malonyl-CoA in the process of cholesterol biosynthesis.

E. lead to plaque formation in the artery.

01.32) Cholestyramine, a resin that interferes with reabsorption of bile salts in the intestine.

A. increases the number of hepatic LDL receptors.

B. has no effect on the intrahepatic free cholesterol pool.

C. increases synthesis of LDL receptors in all tissues in the body.

D. increases synthesis of scavenger receptors of macrophages.

E. represses synthesis of HMG-CoA reductase.

00.06) The fused ring structure of cholesterol cannot be degraded by any human enzyme.

00.08) Lovastatin administration indirectly causes increase in biosynthesis of LDL receptors in liver by inhibiting HMG-CoA reductase
00.13) All of the following EXCEPT ONE are essential components of a healthy diet. The one EXCEPTION is

A. lysine.

B. linolenic acid.

C. sodium.

D. riboflavin.

E. cholesterol.
00.31) The rate limiting enzymatic reaction in the synthesis of cholesterol is catalyzed by

A. HMG-CoA synthase.

B. mevalonic acid reductase.

C. HMG-CoA reductase.

D. isopentenyl pyrophosphate reductase.

E. squalene synthetase.

00.32) All 27 carbon atoms in cholesterol originate from

A. the I-carbon methyl group of S-adenosyl methionine.

B. the 2-carbon acetyl group of acetyl-CoA.

C. the 2-carbon acetyl group of glycine.

D. the 3-carbon malonyl group of malonyl-CoA.

E. the 3-carbon skeleton of serine.

00.33) Biosynthesis of bile salts in the liver

A. gets rid of choleskrol by breaking down its ring structure.

B. produces conjugated bile salts that remain fully ionized at pH 1 in the stomach.

C. produces unconjugated bile salts that are later activated in the intestine by conjugation with glycine or taurine.

D. produces both primary and secondary bile salts.

E. is controlled by feedback regulation of 7 alpha-hydroxylase.
Blood Lipoprotein Transport and Atherosclerosis (Handout 6: Pgs 54-65)
05.14) Lipoprotein lipase

A. is activated by apoprotein B48.

B. catalyzes the hydrolysis of triacylglycerols in chylomicrons to fatty acids and glycerol.

C. is stimulated by glucagon.

D. converts VLDL to HDL.

E. is synthesized and secreted from the liver.

05.15) HDL

A. returns excess cholesterol from peripheral tissues to the liver for metabolism or excretion.

B. has the largest size among all lipoprotein particles.

C. carries dietary triacylglycerols in blood.

D. is metabolized by lipoprotein lipase.

04.01) HDL has the highest amount of proteins among all lipoproteins.

04.02) Formation of fatty streaks by foam cells in the internal layer of the arterial wall does not occur in young people (12-20 years old).

04.03) The LDL receptor exists only in the liver, not in other tissues.

04.22) Lipoprotein lipase

A. is activated by apoprotein B48.

B. catalyzes the hydrolysis of triacylglycerols in chylomicrons to fatty acids and glycerol.

C. is stimulated by glucagon.

D. converts VLDL to HDL.

E. is synthesized and secreted from the liver.

04.23) LDL

A. is produced in the small intestine and then secreted into the blood.

B. has the largest size among all lipoprotein particles.

C. can be oxidized and then taken up by scavenger receptors on macrophages.

D. contains apoprotein CII and B48,

E. picks up cholesterol from peripheral cells and returns it to the liver.

03.26) Which of the following changes would you expect in a patient with decreased activity of lipoprotein lipase?

A. Elevation of serum HDL

B. Elevation of serum LDL only

C. Decrease of serum HDL

D. Elevation of serum chylomicrons only

E. Elevation of serum chylomicrons and VLDL

03.27) HDL

A. has the lowest density among all lipoprotein particles.

B. picks up cholesterol from cell membranes in peripheral (nonhepatic) tissues and returns cholesterol to the liver.

C. delivers cholesterol to peripheral cells.

D. is produced in the blood from IDL.

E. contains only one apoprotein, namely B-100.

03.28) The major function of apoprotein C-II is to

A. activate lipoprotein lipase.

B. inhibit chylomicron secretion.

C. activate ACAT.

D. inhibit HMG-CoA reductase.

E. be a ligand for LDL receptor.

02.29) Which of the following lipoproteins transports lipid derived from the intestinal epithelial cells to the blood?

A. HDL

B. LDL

C. IDL

D. VLDL

E. Chylomicron

02.30) Which of the following lipoproteins transports lipid synthesized from glucose and released from liver to adipose capillaries to be degraded?

A. HDL

B. LDL

C. VLDL

D. IDL

E. Chylomicrons

02.32) The ACAT (acyl:cholesterol acyltransferase) reaction

A. is stimulated by increasing concentrations of cellular cholesterol.

B. occurs in the blood HDL.

C. converts cholesterol to bile acid.

D. generates LDL receptors.

E. degrades cholesterol.

02.33) VLDL (very low density lipoprotein)

A. is the precursor of LDL.

B. is synthesized in the blood.

C. contains cholesterol and proteins, but not triacylglycerols.

D. cannot be metabolized by lipoprotein lipase.

E. cannot be taken up by liver LDL receptors.

02.36) Which of the following lipids is a major component in both the plasma membrane of human cells and the LDL?

A. Triacylglycerol

B. Cholesterol

C. Bile acid

D. Galactose cerebroside

E. Glycerol

02.40) Triacyglycerol in chylomicrons is degraded to fatty acids by

A. pancreatic lipase in the gut.

B. hormone-sensitive lipase in adipose tissue.

C. soluble lipases circulating in the blood.

D. lipoprotein lipase inmobilized on capillary walls.

01.06) In patients who have high concentrations of VLDL, serum triacyglycerol and cholesterol levels may be decreased by low carbohydrate diets.

01.07) An untreated diabetic patient has higher levels of VLDL and chylomicrons in blood than normal individuals.

01.09) The enzyme LCAT is located inside cells and esterifies cholesterol associated with LDL.

01.14) Dietary tryglycerides must be broken down and resynthesized TWICE (i.e, broken down and resynthesized, and then broken down again and resynthesized again) before they are stored as triglycerides in adipose tissue.

01.25) . LDL

A. is the precursor of VLDL.

B. transports cholesterol from the liver to peripheral tissues.

C. is taken up by LDL receptors, are found only in liver cells.

D. is metabolized by lipoprotein lipase which is produced by adipose tissue.

E. is least dense among all major blood lipoproteins.

01.26) HDL synthesized in the liver

A. takes up cholesterol from cell membranes of peripheral tissues.

B. transfers apoCll and apoE to LDL.

C. uses the enzyme ACAT to convert cholesterol to cholesterol esters.

D. is responsible for the formation of fatty streaks in the intima of the artery.

E. does not transfer cholesterol esters to other lipoproteins.

00.07) Lipoprotein lipase digests triacylglycerols in LDLs, but not in chylomicrons.

00.52-57) For questions 52 to 57, Select the one lettered heading that is most closely associated with each of the following descriptions. Each lettered heading may be used once, more than once, or not at all.

A. LDL

B. HDL

C. VLDL

D. serum albumin

E. chylomicrons

Which of the lipoproteins listed above is

52. removed from the blood more efficiently when intracellular cholesterol level is low?

53. the primary transporter of cholesterol from peripheral tissues to the liver?

54. the primary transporter of dietary triglycerides?

55. the primary transporter of triglycerides synthesized in the liver?

56. the primary transporter of free fatty acids in the blood?

57. an important contributor to cardiovascular disease?
BIOCHEMISTRY EXAM 2 – QUESTION BANK

Protein Digestion, Amino Acid Uptake and the Urea Cycle (Handout 7: Pgs 5-30)
05.17) All of the following compounds can serve as the starting material for the synthesis of glucose via gluconeogenesis EXCEPT

A. alanine

B. oleic acid.

C. aspartic acid.

D. glycerol.

E. pyruvate.

05.36) All of the following may be derived in whole or in part from amino acids in humans EXCEPT

A. creatine.

B. ketone bodies.

C. folic acid (folate).

D. glucose.

E. adenosine monophosphate (AMP).

05.37) The production of the carbamoyl phosphate molecules used for the formation of urea

A. is catalyzed by carbamoyl phosphate synthetase II

B. is under the allosteric control of N-acetyl glutamate.

C. occurs in the cytoplasm.

D. utilizes glutarnine as one substrate.

E. occurs only in the kidneys.

05.39) Which of the following amino acids is NOT essential in the diet of the ADULT human?

A. Leucine

B. Tyrosine

C. Phenylalanine

D. Lysine

E. Methionine

05.45) Trypsin is said to have a key role among the digestive proteases because

A. it is the only exoprotease that can remove amino acids from the amino terminus.

B. it is the only exoprotease that can remove amino acids from the carboxy terminus.

C. it acts in the stomach to prepare protein for further digestion in the intestine.

D. it is required to activate the zymogen form of other gut proteases.

05.48) Which of the following amino acids CANNOT be used to form glucose in humans?

A. Glutamate.

B. Valine.

C. Isoleucine.

D. Leucine

04.39) Trypsin is sometimes thought of as the most important of the digestive proteases because it

A. is the only exoprotease in the gut

B. is the only endoprotease in the gut

C. is the only exoprotease in , the stomach

D. is the only endoprotease that cleaves at leucine and asparagine residues.

E. serves to activate the zymogen forms of the other gut proteases

04.43) Which of the following amino acids cannot be used to form new glucose in humans?

A. Glutamate

B. Leucine

C. Phenylalanine

D. Tyrosine

E. Valine

04.46) Which of the following amino acids is NOT essential in the diet of an ADULT human?

A. Histidine

B. Asparagine

C. Phenylalanine

D. Tryptophan

E. Lysine

03.08) Phenylalanine is not required in the diet of the human adult.

03.12) Glutamate is glucogenic is its metabolic fate.
03.44) Which of the following amino acids is BOTH essential in the diet AND is solely ketogenic in its metabolic fate?

A. Tyrosine

B. Leucine

C. Cysteine

D. Valine

E. Serine

03.46) Of the proteases secreted by the pancreas, which one has an important role in activating the zymogen forms of most of the others?

A. The one that is an exoprotease (exopeptidase), that cleaves at the carboxyl terminal of peptides

B. Pepsin.

C. The one that is an exoprotease (exopeptidase) that cleaves at the amino terminal of peptides

D. The endoprotease that cleaves on the carboxyl side of arginine or lysine residues of peptides

E. The exoprotease (exopeptidase) that cleaves the zymogen form of trypsin

02.12) Dietary protein in excess of nutritional requirements is mostly converted into urea, glycogen and triacylglycerol.

02.14) Carbamoyl phosphate synthesized in the mitochondria of liver cell ends up as urea.

02.15) Dipeptides can be transported from the lumen of the gut into intestinal epithelial cells via a Na+ co-transporter.

02.43) Which of the following amino acids is essential in the diet of the adult human?

A. Cysteine

B. Proline

C. Arginine

D. Methionine

E. Aspartate

02.45) Among digestive proteases, pepsin is unique in that it

A. is not secreted as a zymogen form.

B. has only exopeptidase (exoprotease) activity.

C. is found in the stomach.

D. is only active at high pH.

E. is secreted in the saliva.

02.54) Which of the following amino acids is purely ketogenic in its metabolic fate?

A. Valine

B. Leucine

C. Isoleucine

D. Alanine

E. Glutamate

01.16) In fasting, body protein is broken down, and many of the carbon skeletons are used to generate glucose. Which of tho following amino acids CANNOT be used to generate glucose?

A. Glutamate.

B. Leucine.

C. Arginine.

D. Alanine.

E. Phenylalanine.

01.17) Which of the following statement about digestive proteases is TRUE?

A. Trypsin, an exopeptidase, does not itself have a zymogen form.

B. Pepsin is secreted by the pancreas into the small intestine, where it is converted in its active form by enteropeptidase (enterokinase).

C. The endopeptidase trypsin is found in the small intestine, where it converts chymotrypsinogen and pro-elastase to their active forms.

D. The acid pH optimum of the exopeptidase trypsin makes it ideally suited for protein digestion in the stomach, where it is normally found.

E. Chymotrypsin is used to convert the zymogens of trypsin pepsin, elastase and carboxypeptidase to their active forms.

01.18) Which of the following amino acids is ESSENTIAL in the diet of a young adult?

A. Cysteine

B. Proline

C. Tyrosine

D. Alanine

E. Phenylalanine

01.23) The first reaction in the biosynthesis of urea

A. is the formation of carbamoyl phosphate in the cytoplasm from glutamine, C02 and ATP by carbamoyl phosphate synthetase II.

B.. is the formation of citrulline from carbamoyl phosphate and arginine in the cytoplasm.

C. is the formation of arginine from ornithine and carbamoyl phosphate in the mitochondria.

D. is the formation of N-acetyl glutamate from glutamate, citrate, and ammonia in the cytoplasm.

E. is the formation of carbamoyl phosphate from ammonia, C02 and ATP by CPS I in the mitochondria.

01.50-55) For questions 50 to 55. Select the one lettered heading that is most closely associated with each of the

following descriptions. Each lettered heading may be used once, more than once, or not at all.

A. alanine

B. tyrosine

C. isoleucine

D, glutamine

E. none of the above

50. An essential amino acid.

51. An amino acid that is made in the human body from an essential amino acid.

52. An amino acid that can be made from pyruvate by transamination.

53. An amino acid that is a precursor for biosynthesis of the hormone epinephrine.

54. An amino acid that participates directly in the formation of carbamoyl phosphate in the cytoplasm.

55. An amino acid that participates directly in the formation of carbamoyl phosphate in mitochondria.
00.10) The carbamoyl phosphate involved in urea synthesis

A. is made in mitochondria from ammonia, CO, and ATP.

B. is made in the cytoplasm from N-acetyl glutamine.

C. is a required allosteric effector for ornithine synthesis.

D. reacts with citrulline in the cytoplasm.

E. decreases markedly in starvation.

00.11) The digestion of proteins in the intestine

A. requires pepsin to act an endopeptidase.

B. requires the exopeptidase action of trypsin.

C. depends on trypsin to cleave proteins at phenylalanine and glutamate residues.

D. needs trypsin to activate the zymogen forms of other intestinal proteases.

E. requires an acidic pH to activate intestinal proteases.

Amino Acid Interconversion and Degradation (Handout 7: Pgs 31-45)
05.38) As pyruvate is transaminated to form alanine, the second product is likely to be

A. glutamate.

B. ammonia

C. NADH

D. alpha-keto glutarate.

E. aspartate.

05.46) The cofactor used in the aspartate aminotransferase reaction is derived from the essential nutrient

A. folic acid

B. vitamin B12.

C. niacin.

D. vitamin B6.

04.38) The amino groups of valine, isoleucine, and leucine metabolized from muscle protein are exported from muscle to the liver in the form of:

A. urea.

B. alanine.

C. glutamate.

D. glucose.

E. creatine.

04.45) The enzyme that catalyzes the reaction between alpha-ketoglutarate and aspartate to yield glutamate and oxaloacetate (OAA) uses a cofactor that derives from which of the following breakfast cereal ingredients:

A. niacin.

B. pantothenate

C. folate.

D. vitamin B12

E. vitamin B6

03.09) The precursor of pyridoxal phosphate is essential in the human diet.

03.48) Which of the following statements about the human metabolism of the amino acid LEUCINE is INCORRECT?

A. Like phenylalanine, leucine is essential in the diet.

B. The major site for the initial metabolism of leucine is muscle tissue.

C. In the first step of its metabolism, leucine is transaminated

D. A severe inherited disease, unusually common in Southeast Pennsylvania, is associated with a defect in leucine metabolism

E. In the fasted state, the carbon skeleton of leucine is used in the synthesis of new glucose.
03.49) Which of the following statements about amino acid metabolism in humans is INCORRECT?

A. Alanine can be formed in one step from pyruvate.

B. Aspartate can be formed in one step from oxaloacetate.

C. glycine can be formed in one step from malate.

D. Glutamate can be formed in one step from alphaketoglutarate.

E. Serine can be formed from a three-carbon intermediate of glycolysis.

03.52) Methotrexate, a drug that inhibits the enzyme dihydrofolate reductase, is a commonly used and effective anti-tumor agent because

A. normal cells lack dihydrofolate reductase.

B. the only reaction that produces dehydrofolate in the cell is the synthesis of the DNA precursor dTMP.

C. tetrahydrofolate is only required in rapidly dividing cells.

D. normal cells can synthesize folic acid but cancer cells cannot.

02.49) Most transaminases have as one substrate/product pair

A. pyruvate/alanine.

B. oxaloacetate/aspartate

C. alpha-ketoglutarate/glutamate

D. lactate/pyruvate

E. threonine/serine

02.50) Transaminase enzymes require a confactor derived from which essential nutrient?

A. Biotin

B. Niacin

C. Folate

D. Pyridoxine (Vitamin B6)

E. Cobalamin (Vitamin B12)

02.53) Serine can react with tetrahydrofolate (FH4) to form single-carbon-carrying FH4 (C1-FH4) and which amino acid?

A. Glycine

B. Alanine

C. Methionine

D. Leucine

E. Valine

[image: image2.emf]00.18) The reaction below is catalyzed by

A. glutamate dehydrogenase.

B. glutamine synthetase.

C. aspartate transaminase.

D. alpha-ketoglutarate dehydrogenase.

E. glutaminase.
00.45) In order to convert serine to glycine

A. the cofactor vitamin B,, is required.

B. the cofactor tetrahydrofolate is required.

C. the cofactor S-adenosyl methionine (SAM) is required.

D. creatine must be actively synthesized.

E. riboflavin is required.

Amino Acid Special Products and the Vitamin B12 Connection (Handout 7: Pgs 47-67)
05.40) The compound epinephrine is derived from the amino acid

A. tryptophan.

B. arginine.

C. glutamate.

D. Tyrosine

E. leucine

05.41) Which of the following amino acids DOES NOT provide atoms toward the biosynthesis of the high energy compound creatine phosphate?

A. Arginine

B. Serine

C. Methionine

D. Glycine

05.44) In the cell, each of the following donates carbons to form a folate derivative EXCEPT

A. serine

B. glycine

C. histidine.

D. S-adenosyl methionine (SAM).

05.47) A person with inadequate levels of vitamin B12 will probably have elevated levels of

A. hornocysteine.

B. methionine.

C. cysteine.

D. tryptophan.

04.40) The compound creatine is made from atoms contributed by the amino acids

A. asparagine, glutamine, and glycine.

B. arginine, glycine, and glutamine.

C. asparagine, methionine, and glutamate

D. arginine, lysine, and methionine

E. arginine, serine, and glycine

04.47) Although methionine is an essential amino acid for adult humans, it can be remethylated from homocysteine using a cofactor that derives from which of the following breakfast cereal ingredients:

A. niacin.

B. pantothenate.

C. folate.

D. vitamin B12

E. vitamin B6

04.48) Nearly all neural tube defects in babies are thought to result from inadequate levels of this breakfast cereal ingredient:

A. niacin

B. pantothenate.

C. folate.

D. vitamin B12

E. vitamin B6

04.49) The neurotransmitter norepinephrine can be formed from the essential amino acid

A. tryptophan.

B. tyrosine.

C. phenylalanine.

D. methionine.

E. histidine.

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

A. Leucine

B. Homocysteine

C. Tryptophan

D. Phenylalanine

E. Tyrosine

Use the above list of amino acids to choose the single best answer for each of the next 4 questions.

04.54) An amino acid required for protein synthesis, which is not essential in the diet, but is synthesized from an essential amino acid

04.55) An amino acid required for serotonin biosynthesis

04.56) An amino acid made from methionine

04.57) A defect in its metabolism causes maple syrup urine disease

03.11) Low levels of folic acid can give rise to anemia.
03.50) A healthy, but sedentary, dental student is consuming a synthetic diet given to him by his Biochemistry professor. The diet is complete and balanced except that it LACKS valine. When the student's urine is checked after three days on the diet, and compared with the urine of a law student who was fed an identical diet CONTAINING valine, the dental student's urine is found to be

A. abnormally high in aspartate.

B. elevated in urea.

C. slightly low in urea.

D. abnormally low in creatinine.

E. elevated in creatinine.

03.59) For Questions 59 to 63. 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. Histidine

B. Tryptophan

C. Tyrosine

D. Arginine

E. Glutamic acid

Match each of the following nitrogenous compounds with its amino acid precursor from the list above.

03.59) Serotonin

03.60) Nitric oxide

03.61) Melatonin

03.62) Gamma-amino butyric acid (GABA)

03.63) Epinephrine.

02.44) Creatine, the precursor of the high energy compound creatine phosphate in muscle and brain, requires three amino acids for its synthesis. They are

A. arginine, glycine and methionine.

B. glycine, cysteine, and aspartate.

C. aspartate, glutamine, and methionine.

D. tryptophan, arginine, and glycine.

E. cysteine, arginine, and serine .

02.46) The neurotransmitter serotonin, involved in mood regulation, is produced form which amino acid?

A. Tyrosine

B. Phenylalanine

C. Histidine

D. Tryptophan

E. Glutamate

02.47) Nitric oxide, a recently discovered neurotransmitter involved in smooth muscle relaxation, is derived directly from the amino acid

A. tryptophan.

B. histidine.

C. phenylalanine.

D. tyrosine.

E. arginine.

02.48) People deficient in Vitamin B12 and folate have high levels of a metabolite derived from methionine. That metabolite, which has been linked to increased risk of heart disease, is

A. uric acid

B. homocysteine

C. threonine

D. cysteine

E. succinyl-CoA

01.21) Many young people use creatine supplements. The body actually makes sufficient creatine for its own needs using atoms derived most directly from the amino acids

A. arginine, glycine, and methionine.

B. arginine, cysteine, and glutamine.

C. cysteine, glycine, and tryptophan.

D. methionine, glutamine, and glutamate.

E, glutamine, arginine, and proline.

01.22) The neurotransmitter melatonin is derived from the amino acid

A. tyrosine.

B. phenylalanine.

C. tryptophan.

D. arginine.

E. glutamine.
00.12) The synthesis of creatine requires atoms derived from the amino acids

A. glycine, arginine, and methionine.

B. glutamate and phenylalanine.

C. serine, homocysteine, and cysteine.

D. methionine and aspartate..

E. glycine, serine and alanine.

00.43) Pyridoxal phosphate is

A. necessary for the glutahate dehydrogenase reaction.

B. one of three single carbon-carrying cofactors.

C. made from the required nutrient pyridoxine (B6)
D. required for the decarboxylation of alpha-keto acids.

E. required for carboxylation of acetyl-CoA.

00.46-48) For questions 46 to 48, Select the one lettered heading that is most closely associated with each of the following descriptions. Each lettered heading may be used once, more than once, or not at all.

A. Leucine

B. Homocysteine

C. Tryptophan

D. Phenylalanine

E. Tyrosine

Use the above list of amino acids to choose the single best answer for each of the next 3 questions.

46. An amino acid required for protein synthesis, which is not essential in the diet, but is synthesized from an essential amino acid

47. An amino acid actively metabolized in muscle tissue and providing nitrogen for the glucose-alanine cycle between muscle and liver

48. An amino acid made from methionine
00.49-51) For questions 49 to 51, Select the one lettered heading that is most closely associated with each of the following descriptions. Each lettered heading may be used once, more than once, or not at all.

A. Nitric oxide

B. Histamine

C. Gamma-amino butyric acid (GABA)

D. Serotonin

E. Epinephrine

Use the list above of compounds to choose the single best answer for each of the next 3 questions.

49. A neurotransmitter derived from arginine

50. A neurotransmitter derived from glutamate

51. A neurotransmitter derived from tryptophan
Nucleotide Synthesis and Recycling (Handout 7: Pgs 69-83)
05.42) Which of the following excretion products is poorly soluble and is derived from purine nucleotides?

A. Urea

B. Uric Acid

C. Ammonia

D. Creatinine

04.42) Purine nucleotides can be formed de novo in humans using the amino acids

A. gluamate, ornithine, proline and arginine.

B. glutamine and aspartate.

C. asparagine, glutamate, methionine, cysteine and glycine.

D. glutamine, aspartate, glycine, and atoms derived from serine or glycine.

E. glycine, arginine, and methionine.

04.44) Carbamoyl phosphate synthetases are found in both mitochondria and cytoplasm. Which of the following statements about CPS enzymes is true?

A. The mitochondrial enzyme uses glutamine as a substrate and is activated by UMP

B. The cytoplasmic enzyme and the mitochondrial enzyme are both involved in nucleotide synthesis

C. The mitochondr~aal nd cytoplasmic enzymes both use, ammonia as a substrate

D. The cytoplasmic enzyme uses acetyl-CoA as an activator, and the mitochondrial enzyme uses ammonia as an allosteric activator

E. The mitochondrial enzyme uses N-acetyl glutamate as an activator, and the cytoplasmic enzyme uses glutamine as substrate

03.47) The purine base group of purine nucleotides such as ATP is primarily formed by atoms provided from

A. glucose and ammonia.

B. uric acid and glucose.

C. ribose and uric acid.

D. amino acids.

E. urea and ribose.

03.51) Carbamoyl phosphate synthesized by Carbamoyl Phosphate Synthetase II (CPSII) is not used for urea synthesis because

A. CPSII is present in mitochondria, and urea synthesis takes place entirely in the cytoplasm.

B. ammonia, the substrate for CPSII, cannot get into mitochondria.

C. N-acetyl glutamate, a required allosteric activator for CPSII, blocks urea synthesis.

D. Ornithine transcarbamoylase is present only in mitochondria, and CPSII is present only in the cytoplasm.

03.53) The amino acid aspartate participates directly in each of the following pathways EXCEPT

A. purine synthesis.

B. pyrimidine synthesis.

C. creatine synthesis.

D. urea synthesis.

02.51) Which of the following amino acids directly contributes atoms to the synthesis of the purine ring?

A. Phenylalanine

B. Cysteine

C. Lysine

D. Methionine

E. Glutamine

01.19) The purine nucleotides ATP and GTP are synthesized using atoms derived most directly from the amino acids

A. arginine, creatine, and asparagine.

B. histidine, asparagine, phenylalanine, single carbons from serine or glycine.

C. methionine, asparagine, and glutamine.

D, tryptophan and single carbons from methionine.

E. glycine, glutamine, aspartate, and single carbons from serine or glycine.

01.20) A deficiency of folate (folic acid) can cause birth defects because;

A. The synthesis of nucleotides for DNA requires histidine derived from folic acid.

B. The synthesis of nucleotides for DNA requires histidine derived from tetrahydrofolate (FH4).

C. The synthesis of the DNA precursor dTMP requires the use of molecules derived from tetrahydrofolate (FH4)

D. Folate is required to put single carbons onto S-adenosyl methionine (SAM), which is used to synthesize pyrimidine

nucleotides.

E. Homocysteine levels are reduced to hazardous levels.

01.56-61) For questions 56 to 61. Select the one lettered heading that is most closely associated with each of the following descriptions. Each lettered heading may be used once, more than once, or not at all.

A. Folic acid and B12
B. Folic acid but not B12
C. B6 but not biotin

D. Biotin but not B6
E. B6 and biotin

Which of the above vitamins or combinations of vitamins are required for each of the following?

56. Synthesis of glucose from aspartate.

57. Synthesis of palmitate from acetyl CoA.

58. Synthesis of glucose from alanine.

59. De novo synthesis of purine nucleotides.

60. Regeneration of methionine from homocysteine.

61. Synthesis of urea from glutamate.

00.20) Deoxyribose required for the synthesis of DNA is formed in a reaction

A. in the oxidative portion of the pentose phosphate pathway.

B. converting ribosomal pentose to deoxyribose.

C. requiring ribonucleoside diphosphates (NDP) and the corresponding ribonucleotide reductase.

D. utilizing NADPH to reduce ribose 5-P to deoxyribose 5-P.

E. between ribulose 5-P and transketolase.

00.41) Uric Acid

A. is a good excretion product because of its high solubility.

B. is formed from oxidation of excess purines.

C. requires the activity of CPS 1 (carbamoyl phosphate synthetase) for its formation.

D. is a pyrimidine nucleoside.

E. is not essential but can be derived from an essential amino acid.
00.42) The ribose 5-phosphate part of nucleotide molecules

A. is formed from tetrahydrofolate.

B. is formed from folic acid.

C. is made from amino acids.

D. comes from PRPP.

E. results from condensation of trioses.

BIOCHEMISTRY EXAM 2 – QUESTION BANK
Collagen, Glycoproteins and Proteoglycans (Handout 8: Pgs 5-21)

05.27) The collagen triple helix

A. has lysine at every third residue.

B. is stabilized by desrnosine crosslinks, derived from lysine residues.

C. requires modification of some of its amino acids for optimal stability.

D. is modified by covalent attachment of ascorbic acid (vitamin C) to some amino acids.

05.28) Collagen molecules

A. always have a triple helical reglon.

B. are secreted from the cell before being glycosylated.

C. contain NO sugar residues if they are synthesized while vitamin C is insufficient.

D. form NO covalent crosslinks with other collagen molecules if they are synthesized while vitamin C is insufficient.

E. fail to undergo cleavage of N- and , C-terminal propeptides when vitamin C is insufficient.
05.29) Which molecules may have branched sugar chains?

A. Mucins but not proteoglycans

B. Proteoglycans but not mucins

C. Glycoproteins other than mucins and proteoglycans

D. Both mucins and proteoglycans, but not other glycoproteins

E. Mucins, proteoglycans, and other glycoproteins

05.31) Dermatan sulfate and chondroitin sulfate

A. are readily discriminated from each other by their different degrees of sulfation.

B. are not normally found covalently attached to proteins.

C. are composed of a repeating sugar dimer that has no uronic acid.

D. like other glycosarnjnoglycans, are pre-synthesized and then attached to proteins.

E. are 0-linked to proteins through a link trisaccharide.

05.32) Which of the following is NOT correct? In general, collagens

A. carry out their major normal functions after they have been secreted from cells.

B. have an extensive triple helical region.

C. have a higher content (>33%) of lysine than most other proteins.

D. undergo cleavages during maturation

E. associate with multiple collagen molecules in multimolecular structures.

04.06) Glycosaminoglycans are important components of the cell membrane.

04.51) Put the following events in collagen biosynthesis into the correct order: (1) propeptide cleavage; (2) secretion from the cell; (3) triple helix formation; (4) microfibril assembly

A. 1,2,3,4

B. 3,4,1,2

C. 2,3,1,4

D. 1,3,2,4

E. 3,2,1,4

04.52) In scurvy, bleeding of the gums occurs because

A. alterations in calcium metabolism affect tooth and bonestructure.

B. defective collagen structure weakens blood vessel walls.

C. glycine residues in elastin cannot be hydroxylated.

D. capillaries are leaky because of defective proteoglycan synthesis.

04.53) Salivary mucin is not a proteoglycan because

A. it has branched chain sugar structures

B. its sugar chains are not glycosaminoglycans.

C. its polypeptide charns are too long.

D. its sugars are not negatively charged.

E. it does not have enough sugar chains.

02.55) Which of the following describes BOTH collagen and elastin?

A. Both proteins form covalent crosslinks between derivatives of glycine residues.

B. The fibrils assembled from both proteins have a striated appearance.

C. The amino acid composition of both proteins is about one-third glycine.

D. Both proteins play important structural roles inside cells as well as in extracellular matrices.

E. Both proteins assemble into triple helices.

02.56) Hydroxyproline and hydroxylysine are

A. hydroxylated as aminoacyl-tRNAs, before theyare incorporated into proteins.

B. both found as sites of attachment of sugar
chains to all proteins.

C. necessary for covalent crosslink formation in collagen.

D. formed with decreased frequency in persons who have scurvy.

E. found in many types of proteins in cells that synthesize collagen.

02.57) One particular amino acid has an important characteristic that results in its presence at every third position in the amino acid sequence of each strand of the collagen triple helix. That characteristic is its

A. charge.

B. ability to form hydrogen bonds.

C. ability to from covalent crosslinks.

D. size.

E. ability to bind water molecules (polarity) .

02.58) Proteoglycans and glycoproteins

A. both consist of proteins to which sugars have been attached.

B. differ in that only proteoglycans carry branched sugar chains.

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

D. both have sugar structures consisting of repeating disaccharide units.
03.58) UDP-glucuronate is involved in all of the following except

A. conjugation of bilirubin.

B. formation of glucuronides with steroids, drugs or xenobiotics.

C. participation in proteoglycan biosynthesis.

D. formation of glycogen.

E. formation of mucins.

Extracellular Matrix and Connective Tissue (Handout 8: Pgs 22-29)
05.30) lntegrins do all of the following EXCEPT

A. form clusters of alpha/beta heterodimers. 

B. inhibit matrix metalloproteinase activity in the extracellular matrix.

C. affect the expression of genes in the cell nucleus.

D. form bridges between the extracellular matrix and the cytoskeleton.

E. undergo phosphorylation and dephosphorytation.

04.04) Most tissue cells synthesize extracellular matrix proteins.

04.05) Gene expression may be altered by cell membrane protein binding to extracellular matrix materials.

04.07) Matrix metalloproteases (MMPs) break down extracellular matrix proteins.

04.08) lntegrins mediate interactions between cells and the extracellular matrix.

04.50) Which of the following is a normal component of most tissue cells?

A. Collagens

B. Fibronectin

C. Elastin

D. Integrins

E. Matrix rnetalloproteases (MMPs)
