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Q1: The rate-limiting step in kerb’s cycle is the step of converting isocitrate into 

alpha-ketoglutarate by isocitrate dehydrogenase, which releases NADH and CO2 

as products. This enzyme: 

a. Requires CoA 

b. Can be an abzyme 

c. Can be a ribozyme  

d. Has a quaternary structure  

e. Might be referred to as 4.1.1.42 

  Answer: D 

Q2: Beta-alanine is part of this molecule: 

a. Carnosine 

b. Glutathione 

c. Aspartame  

d. Oxytocin 

e. Elastin 

  Answer: A 

Q3: Theoretically, sickled hemoglobin, compared to normal hemoglobin, is 

characterized by all of the following EXCEPT: 

a. Moves slower in native PAGE gel electrophoresis 

b. Does not separate clearly from normal hemoglobin in dialysis 

c. Can be separated from normal hemoglobin using ion-exchange 

chromatography 

d. Having a different isoelectric point 

e. Different banding pattern for all bands in SDS-PAGE electrophoresis 

 Answer: E 

 

 



Q4: An imaginary reaction catalyzed by the enzyme medicinase has the following 

values: the association rate constant of E and S into ES is 4 / μM.s, the 

dissociation rate constant of ES into E and S is 6/s, and the dissociation rate 

constant of ES into E and P is 14/s. Accordingly: 

a. Kcat value is closed to the catalase enzyme 

b. The Km value is close to the physiological range 

c. None of the answers is true 

d. The actual affinity is very high  

e. The specificity constant is larger than one 

 Answer: E 

Q5: A 1 μM solution of glutathione peroxidase is present in solution with its proper 

substrate and at saturating conditions. The product formed at a rate of 0.5 M/s. if 

the reaction is gone to completion, then: 

a. Kcat equals 5 million per second 

b. Kcat equals 0.000002 per second 

c. The product is reduced and water is formed 

d. The product concentration is half of that of the substrate 

e. Oxygen is incorporated into the substrate 

Answer: C 

Q6: The secondary structures that make up domains are stabilized by: 

a. Proline residues 

b. Hydrogen bonds  

c. R groups 

d. Disulfide bonds  

e. Prosthetic groups 

Answer: B 

 

 



Q7: The following eicosanoid DOES NOT have a ring structure: 

a. Throbmoxanes 

b. Prostacyclins  

c. Leukotrienes 

d. Arachidonic acid 

e. Prostaglandins 

Answer: C 

Q8: In cationic exchange chromatography, if the pH of the mobile phase is 8. 

Which of the following amino acids would be fully eluted? 

a. Arginine 

b. Aspartic acid 

c. Tyrosine 

d. Histidine 

e. Cysteine  

Answer: A 

Q9: An asthmatic patient can be compensated by: 

a. Decreasing exhalation of CO2. 

b. Increasing exhalation of CO2. 

c. Increasing reabsorption of HCO3-. 

d. Increasing secretion of HCO3-. 

e. Increasing H2CO3 production. 

Answer: A 

 

 

 

 

 



Q10: You performed an experiment on an enzyme that follows Michaelis-Menten 

kinetics with a Km value of 0.01 uM. The velocity of the enzyme at a substrate 

concentration of 10 uM ia approximately at: 

a. 50% of Vmax  

b. 0.001 of Vmax  

c. Its Vmax  

d. 33% of Vmax 

e. 90% of Vmax 

Answer: C 

Q11: One of the following is TRUE in regards to prion disease: 

a. The defective prion protein disrupts protein synthesis 

b. The disease is caused by defective chaperones 

c. The prion protein does not have a tertiary structure  

d. The disease can be inherited 

e. It is a human-specific disease 

Answer: D 

Q12: What exactly does change when a competitive inhibitor is added to an 

enzyme? 

a. K-1 value 

b. Y-intercept an a lineweaver-Burke plot 

c. Kcat value 

d. K1 value 

e. K2 value 

Answer: D 

  



Q13: A carbon atom within a molecule does not have a hydroxyl group bound to it. 

This molecule is considered a substrate for an enzyme. The enzyme results in 

binding of a hydroxyl group to that carbon atom. Accordingly, the enzyme might 

be: 

a. A lyase 

b. A hydrolase 

c. Any choice might be true 

d. An oxidoreductase 

e. An isomerase 

Answer: C 

Q14: Protein buffer system: 

a. Acts both intracellularly and extracellularly 

b. Activates carbonic anhydrase when pH is increased  

c. Acts only intracelluarly 

d. Is related to the phosphate groups at phosphorylation sites 

e. Has a pKa of 6.1 

Answer: A 

Q15: Distal histidine has this significant role in hemoglobin: 

a. It prevents the entry of carbon monoxide into the heme binding core 

b. It covelantly links the heme group to hemoglobin 

c. It reduces iron when oxygen is released and iron is oxidized 

d. It stabilizes oxygen binding to heme via the formation of hydrogen 

bonding with it 

e. It makes affinity of hemoglobin to carbon monoxide lower than that of 

oxygen 

Answer: D 

 



Q16: Cysteines play an important role in the formation of the quaternary structure 

of this protein: 

a. Myoglobin 

b. Collagen  

c. Carbonic anhydrase 

d. Hemoglobin 

e. Immunoglobulin 

Answer: E 

Q17: The following is NOT important in packing collagen fibrils and fibers: 

a. Lysine  

b. Allysine  

c. Proline 

d. Hydroxyproline 

e. Hydroxylysine 

Answer: C 

Q18: In order to immortalize a B cell to produce a monoclonal antibody: 

a. Mutations are created 

b. B cells are just activated by an antigen 

c. B cells with immunoglobulin M are selected 

d. B cells undergo class switching 

e. B cells are fused with cancer cells 

Answer: E 

Q19: The sigmoidal shape of the oxygen saturation curve of hemoglobin indicates 

that: 

a. Hemoglobin is a hetero-multimeric protein 

b. Hemoglobin is a conjugated protein 

c. Hemoglobin is a holoprotein 

d. Hemoglobin is an allosteric protein 

e. Hemoglobin has a prosthetic group 

Answer: D 



Q20: Rate limiting steps are: (Choose the best answer) 

a. Usually, not a committed step 

b. Characterized by a low affinity of the substrate toward the enzyme’s 

active site 

c. Usually requiring a high amount of energy 

d. Usually, a reversible step 

e. More than one answer is true 

Answer: E 

Q21: How many bands would be produced when hemoglobin is subjected to 

denaturing, non-reducing SDS-PAGE? 

a. No bands will be detected 

b. 1 

c. 2 

d. 4 

e. 3 

Answer: B 

(the alpha and beta are very similar in molecular weight) 

Q22: patients with phenylketonuria are advised to ingest an aspartame-like 

sweetener with phenylalanine replaced by: 

a. Tyrosine  

b. Valine 

c. Tryptophan 

d. An amino acid analog 

e. Alanine 

Answer: E 

 

 



Q23: Water acquires its high specific heat, boiling point, melting point and other 

physical properties because: 

a. It can form hydrogen bonds with each other  

b. It acts as an amphoteric molecule 

c. It has a high ion product of water 

d. It can dissociate to protons and hydroxyl ions 

e. It is an amphipathic molecule 

Answer: A 

Q24: Suppose you designed a covalent inhibitor for the enzyme transpeptidase. 

Compared to the covalent inhibitor, the enzyme’s action on penicillin is differently 

characterized by: (choose the best answer): 

a. More than one answer is true 

b. Lowering the activation energy 

c. Covalent binding 

d. Similar affinity 

e. Initiation of a reaction 

Answer: C 

Q25: Elastin fibers tend to aggregate back together after stretching due to  

a. The lysine crosslinks 

b. The hydroxyproline residues 

c. Their hydrophobic nature 

d. The attached carbohydrates  

e. The proline residues 

Answer: C 

 

 

 



Q26: Cellulose fibers are beneficial health because: 

a. They allow more cholesterol absorption 

b. They reduce peristaltic movement 

c. They bind toxins and decrease their absorption  

d. They contain unsaturated fats 

e. They release useful products when digested 

Answer: C 

Q27: Temporary hair styling involves: 

a. Reformation of covalent linkages  

b. Dihydroxylation of amino acid residues 

c. Reformation of non-covalent interactions  

d. Removal of sugar attachments 

e. Synthesis of more alpha keratins 

Answer: C 

Q28: How many chiral center(s) is/are present in the open chain structure of 2-

deoxyribose?  

a. 3 

b. 4 

c. 2 

d. 0 

e. 1                                                                       

Answer: C 

 

 

 

 



Q29: You have the following sequence of a peptide “Arg-Pro-Asp-Lys-Arg-Cys-Trp-

Tyr-Lys-Arg”. After treating this peptide with trypsin, how many peptide 

fragments would be generated? 

a. 3 

b. 4 

c. 2 

d. 1 

e. Cannot be guessed 

Answer: C 

Q30: One of the following is NOT in regards to immunoglobulins: 

a. They have very high specificity towards their target molrcules 

b. If they were abzymes, they are considered metalloenzymes 

c. Their banding pattern is different in reducing versus non-reducing SDS-

PAGE 

d. They are excellent in purifying proteins by affinity chromatography  

e. They are used in ELISA 

Answer: B 

 

Q31: Considering the enzyme ”Carbonic anhydrase”. What is true? (choose the best 

answer) 

a. More than one answer is true 

b. Requires TPP 

c. Requires Se 

d. Requires Zn+2 

e. May be referred to as 3.2.1.1 

Answer: D 

 



Q32: The following residue of collagen is important in intracellular signaling 

a. Hydroxyproline 

b. Glycine 

c. Hydroxylysine 

d. Allysine 

e. Proline 

Answer: C 

Q33: Suppose you have 100 molecules of an enzyme (an aspartyl protease) that 

requires aspartate in the active site for catalysis. pKa of Asp side chain is 4.5 and 

you did your experiment in the presence of the proper substrate concentration and 

environment and at pH 4.5. then: 

a. Repeating the experiment at pH 7.5 results in achieving Vmax 

b. Vmax is decreased 

c. Repeating the experiment at pH 1.5 results in achieving Vmax  

d. All enzyme molecules will be active  

e. Vmax can be achieved  

Answer: E 

Q34: Between inflection and equivalence points of an acid (HA) titration: 

a. [A-] is less than [HA] 

b. pH is less than pKa 

c. less than 50% of the equivalents were added 

d. pH is necessarily 7 

e. the solution cannot act as a buffer 

Answer: E 

  



Q35: Bacterial cell wall is made of ________________ that is cross-linked by 

___________ 

a. A homo-polysaccharide, peptides 

b. Glycoproteins, oligosaccharides 

c. Cholesterol molecules, proteins 

d. A hetero-polysaccharide, peptides 

e. A hetero-polysaccharide, polypeptides 

Answer: D 

Q36: Starting from a crude sample, you have purified an enzyme using dialysis. 

Upon running SDS-PAGE electrophoresis, there were 2 bands; one at 60 KDa and 

the other was at 20 KDa. Under reducing conditions, there were also two bands, 

one at 40 KDa and the other at 20 KDa. What does that tell you about the 

structure of the enzyme? 

a. The enzyme might be composed of a single subunit of 20 KDa 

b. The enzyme might be a heterotrimer 

c. The enzyme might be a homodimer  

d. The enzyme might be composed of a single subunit of 60 KDa 

e. The enzyme might be a heterotetramer 

Answer: B 

 

Q37: If you were told glycogen phosphorylase enzyme is an allosteric enzyme, 

then: 

a. Active phosphatase results in more T state of the phosphorylase than 

the R state 

b. cAMP activates glycogen phosphorylase directly 

c. no answer is true 

d. Epinephrine binding eventually results in a larger L ratio 

e. Glycogen phosphorylase kinase is an allosteric enzyme as well  

Answer: A 



Q38: If you were told that chymotrypsin action on a decapeptide does not result in 

hydrolysis of that peptide. Then, which of the following sequences might be part of 

the decapeptide? 

a. Ile-Tyr-Pro-His-Gly 

b. All peptides might be part of the decapeptide 

c. Arg-Asp-Gln-Trp 

d. Ala-Thr-Asn-Phe 

e. Ser-Cys-Tyr-Pro 

Answer: B 

Q39: The following lipid can be used as an emulsifier: 

a. Phosphatidylcholine 

b. Ceramide  

c. Phosphatidylethanolamine 

d. Phosphatidic acid 

e. Phosphatidylinositol 

Answer: A 

 

Q40: The enzyme glycogen phosphorylase may be referred to as: 

a. 3.4.23.1 

b. 7.1.1.2 

c. 5.3.1.1 

d. 1.1.1.1 

e. 2.4.1.1 

Answer: E 

 

 

 



Q41: Which of the following statements considering hexokinases is TRUE? 

a. Km value is identical for hexokinase I and IV under high substrate 

concentration 

b. No answer is true 

c. The main mechanism of regulation of hexokinase IV (glucokinase) is 

feedback inhibition 

d. Hexokinase I efficiency will decrease dramatically in fasting  

e. Increasing hexokinase I or IV concentration increases their Kcat value 

Answer: B 

Q42: One of the following is a precursor for the synthesis of CoA: 

a. None of the answers is a precursor  

b. Pantothenic acid 

c. Acetyl group  

d. Niacin  

e. Biotin 

Answer: B 

 

Q43: Cholesterol molecule affects: 

a. Membrane fluidity 

b. Trans-fat formation 

c. The ability to anchor proteins 

d. Kink formation in phospholipid tails 

e. Membrane permeability 

Answer: A 

 

 



Q44: The lipoprotein that has the highest lipid content and the lowest protein 

content is: 

a. Chylomicron 

b. HDL 

c. IDL 

d. LDL 

e. VLDL 

Answer: A 

Q45: Decarboxylation of histidine results in the formation of: 

a. A sedative molecule  

b. An anti-allergic molecule 

c. A monoamine molecule 

d. An inhibitory neurotransmitter 

e. An excitatory neurotransmitter 

Answer: C 

 

 

Q46: A solution initially a saturating concentration of (0.0025 mol/L) of a peptide 

substrate and 25  μg chymotrypsin in a volume of 1 ml. after 6 minutes, 0.0019 

mol/L of peptide substrate remain. The molar mass of chymotrypsin is 25,000 

g/mol. Accordingly, what can be deduced? 

a. No answer is can be deduced 

b. KM equals 0.2 uM 

c. The substrate contains Arg and/or Lys residues not followed by Pro  

d. Kcat equals 100/min 

e. The reaction rate equals 0.01 M/min 

Answer: D 

 



Q47: The following DOES NOT characterize enzymes’ active sites: 

a. They possess a minimum of three binding points to substrate 

b. Compared to the rest of the enzyme’s structure, they are comparable in 

size 

c. Typically, they look like a pocket, canal, or crevice 

d. They possess multiple weak attraction forces to physiological substartes 

e. Large active sites usually have two separate, independent sites, catalytic 

and binding 

Answer: B 

Q48: The pKb of a base is 3.0. what is the pH of a 1 mM solution of the base? 

a. 9 

b. 12 

c. 13 

d. 11 

e. 10 

Answer: D 

Q49: In molecular sieve chromatography: 

a. The protein to be purified is originally included in the stationary phase  

b. The output of elution is very crude 

c. The higher the molecular weight of the protein is, the later it elutes 

d. The molecular weight of the eluted protein can be estimated  

e. The higher the solubility of the protein is, the later it elutes 

Answer: D 

 

 

 



Q50: This type of amino acids preferentially exist in beta-sheets but not alpha 

helices: 

a. Polar amino acids 

b. Aromatic amino acids 

c. Amino acids with branching at the beta-carbon  

d. Proline and Glycine  

e. Non-polar, aliphatic amino acids 

Answer: C 

Q51: laboratory tests on the urine of a patient identified the presence of 

methylmalonate (-OOC-CH(CH3)-COO-). Which of the following statement 

describes methylmalonate best? 

a. It is the conjugate base of a weak acid 

b. It is 100% dissociated at its pKa 

c. It is major intracellular buffer  

d. It is a strong acid  

e. It cannot be used to make a buffer solution  

Answer: A 

 

Q52: If you are shown a figure that illustrates the behavior of a simple enzyme 

where: (1) the x-axis represents substrate concentration and the y-axis 

represents initial reaction rate and (2) shown in the figure are 2 hyperbolic plots, 

both of which reach the same Vmax value. Then, the figure represents the enzyme: 

(choose the best answer) 

a. Under normal and non-competitive inhibition effect 

b. With more than one substrate  

c. Under normal and competitive inhibition effect 

d. Using different enzyme concentrations 

e. More than one answer is true 

Answer: C 



Q53: The reason why myoglobin cannot be allosteric is because: 

a. Heme does not change shape when it binds oxygen 

b. Myoglobin is a conjugated protein  

c. Myoglobin binds with a strong affinity to oxygen  

d. Myoglobin is a muscle-specific protein 

e. Myoglobin ia monomeric 

Answer: E 

Q54: Amphipathic alpha-helices exist in: 

a. Conjugated, multimeric proteins 

b. Ion channels 

c. Extracellular proteins  

d. Cysteine-rich proteins with disulfide bonds 

e. Membrane receptor with a single transmembrane domain 

Answer: B 

 

Q55: The following statement describes glucuronic acid: 

a. It is less polar than glucose  

b. It is oxidized on carbon 6 

c. It is oxidized on carbon 1 

d. It has a bonded anomeric carbon  

e. It has two carbons outside the ring structure 

Answer: B 

 

 

 

 



Q56: According to what you have studied, the best enzyme to investigate within 24 

hours of the incidence of infarction is: 

a. Total LDH 

b. LDH1/LDH2 

c. LDH1 

d. Total CK 

e. CK-MB 

Answer: E 

Q57: Which one of the following fatty acids has the lowest boiling point? 

a. Oleic acid 

b. Stearic acid 

c. Linoleic acid 

d. They all have the same boiling point 

e. Linolenic acid  

Answer: E 

Q58: One of the following might be in the inactive state: 

a. Ras 

b. Trypsin 

c. Fibrin 

d. Pepsin 

e. Thrombin 

Answer: A 

Q59: What is the net charge of “Ile-His-Ser-Glu-Arg-Ala-His” peptide at pH 6? 

a. +1 

b. -2 

c. 0 

d. +2 

e. -1                                                                                            Answer: D 



Q60: One of the following is a suicide inhibitor: 

a. Aspirin 

b. Parathion 

c. Sarin 

d. Malathion 

e. Penicillin 

Answer: E 
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