Patrick: An Introduction to Medicinal Chemistry 3e

Chapter 03: Proteins as drug targets

Type: multiple choice question
Title: Chapter 03- Question 01

01) Identify the correct name for the following peptide.
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Feedback: Peptides are named, starting from the amino end. L-tyrosyl-L-valyl-L-serine is wrong since it is named from the carboxyl end. L-seryl-L-valyl-L-phenylalanine is wrong since tyrosine has been wrongly identified as phenylalanine. L-phenylalanyl-L-valyl-L-serine is wrong since the labelling is from the wrong end of the molecule and tyrosine has been wrongly identified as phenylalanine.

Page reference: 25

*a. 
L-seryl-L-valyl-L-tyrosine


b. 
L-seryl-L-valyl-L-phenylalanine

c. 
L-phenylalanyl-L-valyl-L-serine

d. 
L-tyrosyl-L-valyl-L-serine

Type: multiple choice question
Title: Chapter 03- Question 02

02) Which of the following single letter codes represents the structure below?
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Feedback: The order of the amino acids from the N-terminal end of the peptide is serine (S), valine (V) and tyrosine (Y).

YVS is wrong since the amino acids are labelled from the C-terminal end. SVF is wrong since it mislabels tyrosine as phenylalanine. FVS has the same mistakes as SVF and is also labelled from the wrong end.
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a. YVS


*b. SVY

c. FVS

d. SVF

Type: multiple choice question
Title: Chapter 03- Question 03

03) What is unique about glycine with respect to other natural amino acids?

Feedback: Glycine is the only amino acid not to have a residue attached to the alpha carbon.  The other three characteristics are shared with the rest of the natural amino acids.

Page reference: 24-25

a. It can form peptide bonds with other amino acids.

*b. It has no side chain.

c. It contains an amine functional group and a carboxylic acid functional group attached to the same carbon.

d. It exists as a zwitterion.

Type: multiple choice question
Title: Chapter 03- Question 04

04) Which of the following statements is true about a peptide bond     (RCONHR')?

Feedback: “It is planar” is correct. The peptide bond has double bond character due to the interaction of the nitrogen lone pair with the carbonyl group. This prevents bond rotation and makes the bond planar. 

The other options are false. The NH of the amide can act as a hydrogen bond donor and the carbonyl group can act as a hydrogen bond acceptor.  The trans isomer is favoured over the cis isomer. Single bond rotation is not allowed due to the double bond character of the group.
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*a. It is planar.

b. It is not capable of forming a hydrogen bond.

c. The cis configuration is favoured over the trans configuration.

d. Single bond rotation is permitted between nitrogen and the carbonyl group.

Type: multiple choice question
Title: Chapter 03- Question 05

05) Which of the following statements is untrue about protein secondary structure?

Feedback: The steric influence of amino acid residues is important to secondary structure. In secondary structure, the residues are positioned to minimise interactions between each other and the peptide chain.
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a. The alpha helix, beta pleated sheet and beta turns are examples of protein secondary structure.

b. The ability of peptide bonds to form intramolecular hydrogen bonds is important to secondary structure.

*c. The steric influence of amino acid residues is not important to secondary structure.

d. The hydrophilic/hydrophobic character of amino acid residues is not important to secondary structure.

Type: multiple choice question
Title: Chapter 03- Question 06

06) Which of the following statements is untrue about protein tertiary structure?

Feedback: In general, proteins fold up such that as many hydrophobic residues as possible are positioned in the centre of the protein such that they interact with each other rather than with water. Hydrophilic amino acids can interact favourably with water and are more likely to be on the outside.
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*a. Proteins fold up into a tertiary structure such that most amino acids with hydrophobic residues are exposed to the aqueous surroundings.

b. Proteins fold up into a tertiary structure such that most amino acids with hydrophilic residues are exposed to the aqueous 
surroundings.

c. Proteins fold up into a tertiary structure such that most amino 
acids with hydrophobic residues are in the centre and hidden from the aqueous surroundings.

d. Interactions between amino acid residues are important in protein tertiary structure.

Type: multiple choice question
Title: Chapter 03- Question 07

07) Which of the following descriptions best describes the primary structure of proteins?

Feedback: Primary structure refers to the order of the amino acids in a protein. Secondary structure indicates regions of ordered structure, and tertiary structure is the overall structure of the protein. Quaternary structure refers to the structure of a multi-protein complex.
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a. The arrangement of different protein subunits in a multiprotein complex. 

*b. The order in which amino acids are linked together in a protein.

c. The overall three dimensional shape of a protein. 

d. Regions of ordered structure within a protein. 

Type: multiple choice question
Title: Chapter 03- Question 08

08) Which of the following descriptions best describes the secondary structure of proteins?

Feedback: Primary structure refers to the order of the amino acids in a protein. Secondary structure indicates regions of ordered structure, and tertiary structure is the overall structure of the protein. Quaternary structure refers to the structure of a multi-protein complex.
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a. The arrangement of different protein subunits in a multiprotein complex. 

b. The order in which amino acids are linked together in a protein.

c. The overall three dimensional shape of a protein. 

*d. Regions of ordered structure within a protein. 

Type: multiple choice question
Title: Chapter 03- Question 09

09) Which of the following descriptions best describes the tertiary structure of proteins?

Feedback: Primary structure refers to the order of the amino acids in a protein. Secondary structure indicates regions of ordered structure, and tertiary structure is the overall structure of the protein. Quaternary structure refers to the structure of a multi-protein complex.
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a. The arrangement of different protein subunits in a multiprotein complex. 

b. The order in which amino acids are linked together in a protein.

*c. The overall three dimensional shape of a protein. 

d. Regions of ordered structure within a protein. 

Type: multiple choice question
Title: Chapter 03- Question 10

10) Which of the following descriptions best describes the quaternary structure of proteins?

Feedback: Primary structure refers to the order of the amino acids in a protein. Secondary structure indicates regions of ordered structure, and tertiary structure is the overall structure of the protein. Quaternary structure refers to the structure of a multi-protein complex.

Page reference: 32-33

*a. The arrangement of different protein subunits in a multiprotein complex. 

b. The order in which amino acids are linked together in a protein.

c. The overall three dimensional shape of a protein. 

d. Regions of ordered structure within a protein. 

Type: multiple choice question
Title: Chapter 03- Question 11

11) Which of the following statements is not true regarding protein tertiary structure?

Feedback: Van der Waals interactions may be weak but they have an important role in protein tertiary structure since there are so many of them.
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*a. Van der Waals interactions between hydrophobic residues are the least important factors in tertiary structure.

b. Covalent bonds can have an influence on tertiary structure.

c. Hydrogen bonds, ionic bonds and van der Waals interactions all have a role to play in tertiary structure.

d. Planar peptide bonds have an indirect influence on protein tertiary structure
.

Type: multiple choice question
Title: Chapter 03- Question 12

12) Identify the strongest form of intermolecular bonding that could be formed involving the residue of the amino acid threonine.

Feedback: Threonine contains a hydroxyl functional group on its side chain and so the strongest possible interaction will be hydrogen bonding where the hydroxyl group could act as a hydrogen bond donor or hydrogen bond acceptor. 
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a. Ionic bond

*b. Hydrogen bond

c. Van der Waals interactions

d. None of the options are correct

Type: multiple choice question
Title: Chapter 03- Question 13

13) Identify the strongest form of intermolecular bonding that could be formed involving the residue of the amino acid histidine

Feedback: Histidine contains a heterocyclic ring containing two nitrogen atoms. In the neutral form, there is an NH group where the proton can act as a hydrogen bond donor. However, the ring can be protonated resulting in a positively charged nitrogen which could form a stronger ionic interaction. 

Page reference: 30

*a. Ionic bond

b. Hydrogen bond

c. Van der Waals interactions

d. None of the options are correct

Type: multiple choice question
Title: Chapter 03- Question 14

14) Identify the strongest form of intermolecular  bonding that could be formed involving the residue of the amino acid alanine

Feedback: Alanine has no functional groups on its side chain. There is only a methyl group and so only van der Waals interactions are possible.
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a. Ionic bond

b. Hydrogen bond

*c. Van der Waals interactions

d. None of the options are correct

Type: multiple choice question
Title: Chapter 03- Question 15

15) Identify the strongest form of intermolecular  bonding that could be formed involving the residue of the amino acid arginine

Feedback: Arginine contains a basic functional group on its side chain which could take part in hydrogen bonding. However, it can also ionise allowing a stronger ionic interaction. 
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*a. Ionic bond

b. Hydrogen bond

c. Van der Waals interactions

d. None of the options are correct

Type: multiple choice question
Title: Chapter 03- Question 16

16) Identify the strongest form of intermolecular bonding that could be formed involving the residue of the amino acid aspartic acid.

Feedback: Aspartic acid contains a carboxylic acid functional group which could act as a hydrogen bond donor or hydrogen bond acceptor. However the group could lose its acidic proton to gain a negative charge allowing a stronger ionic interaction to take place. 
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*a. Ionic bond

b. Hydrogen bond

c. Van der Waals interactions

d. None of the options are correct

Type: multiple choice question
Title: Chapter 03- Question 17

17) Identify the strongest form of intermolecular bonding that could be formed involving the residue of the amino acid asparagine .

Feedback: Asparagine contains a primary amide functional group on its side chain and so the strongest possible interaction will be hydrogen bonding where the carbonyl group can act as a hydrogen bond donor and the NH2 protons can act as hydrogen bond donors. The nitrogen cannot act as a hydrogen bond acceptor since the lone pair is interacting with the carbonyl group of the amide group to produce partial double bond character.
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a. Ionic bond

*b. Hydrogen bond

c. Van der Waals interactions

d. None of the options are correct

Type: multiple choice question
Title: Chapter 03- Question 18

18) Identify the strongest form of intermolecular bonding that could be formed involving the residue of the amino acid glycine.

Feedback: Glycine contains a hydroxyl functional group on its side chain and so the strongest possible interaction will be hydrogen bonding where the hydroxyl group could act as a hydrogen bond donor or hydrogen bond acceptor.
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a. Ionic bond

b. Hydrogen bond

c. Van der Waals interactions

*d. None of the options are correct

Type: multiple choice question
Title: Chapter 03- Question 19

19) Which of the following statements is incorrect regarding carrier proteins?

Feedback: Carrier proteins carry polar molecules across the cell membrane. Non polar molecules can dissolve through the hydrophobic cell membrane.

Page reference: 34-35

a. They are present in cell membranes

*b. They serve to carry non polar molecules across the cell membrane

c. They are required to transport amino acids across cell membranes

d. They are not required to transport steroids across cell membranes

Type: multiple choice question
Title: Chapter 03- Question 20

20) Which of the following statements is not true?

Feedback: Tricyclic antidepressants act by blocking the carrier proteins that normally transport noradrenaline back into nerve cells.
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a. Some polar drugs can be designed such that they are carried 
across cell membranes by carrier proteins

*b. Tricyclic antidepressants are transported into cells by carrier proteins such that they can interact with intracellular targets. 


c. Designing drugs to block carrier proteins can be useful in medicine

d. Cocaine blocks the carrier proteins responsible for transporting important neurotransmitters back into nerve cells. 

Type: multiple choice question
Title: Chapter 03 - Question 21

21) Which of the following statements is true regarding tubulin?

Feedback: It is a structural protein.

It is a component of ribosomes: incorrect since tubulin is a component of microtubules. 

All anticancer drugs that act on tubulin do so by preventing it polymerising into microtubules: incorrect. Some anticancer drugs prevent the polymerisation of tubulin into microtubules, but other drugs can stabilise the microtubules and thus inhibit the depolymerisation process. It has an important role to play in cell metabolism: wrong since tubulin has an important role to play in cell division, not cell metabolism.
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*a. It is a structural protein

b. It is a component of ribosomes

c. All anticancer drugs that act on tubulin do so by preventing it polymerising into microtubules

d. It has an important role to play in cell metabolism

Type: multiple choice question
Title: Chapter 03- Question 22

22) Which of the following statements is not true?

Feedback: Monoclonal antibodies are identical, including the variable region.

Page reference: 37-38

a. Drugs with names ending in 'mab' are antibodies.

*b. Each antibody in a preparation of monoclonal antibodies is identical except for the variable regions at the N-termini of the heavy and light chains.

c. Chimeric antibodies are part human, part mouse in origin.

d. The HAMA response is an immune response triggered in the body by non-human like antibodies used in medicine.

Type: multiple choice question
Title: Chapter 03- Question 23

23) Which of the following statements best describes an amino acid residue?

Feedback: The residue is the side chain that is attached to the alpha carbon of the head group. The head group consists of the amino group, the carboxyl group and the alpha carbon atom. 

The portion of the amino acid remaining when a peptide bond is formed includes both the head group and the residue since only water is lost from the condensation reaction. 

The structure formed by hydrolysis of a peptide or protein is the amino acid itself.
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a. The portion of an amino acid that remains once a peptide bond has been formed.

b. The structure that is formed following the hydrolysis of a peptide or protein.

*c. The side chain of an amino acid.

d. The head group of an amino acid.

Type: multiple choice question
Title: Chapter 03- Question 24

24) Which of the following statements is incorrect regarding carrier proteins?

Feedback: Steroids are hydrophobic molecules which can pass through the cell membrane without the need for a carrier protein.
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a. They are present in cell membranes.

b. They serve to carry polar molecules across the hydrophobic cell membrane.

c. They are required to transport amino acids across cell membranes.

*d. They are required to transport steroids across cell membranes.

Type: multiple choice question
Title: Chapter 03- Question 25

25) Which of the following statements is not true?

Feedback: The actions of cocaine are a result of cocaine blocking the carrier proteins that carry the neurotransmitters, noradrenaline and dopamine back into nerve cells.
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a. Some polar drugs can be designed such that they are carried across cell membranes by carrier proteins.

b. Tricyclic antidepressants act by blocking the carrier proteins that normally transport noradrenaline back into nerve cells.

c. Designing drugs to block carrier proteins can be useful in medicine.

*d. The actions of cocaine are a result of it being carried into cells by carrier proteins.

Type: multiple choice question
Title: Chapter 03- Question 26

26) Which of the following statements is true regarding tubulin?

Feedback: “It is an enzyme” is wrong since tubulin is a structural protein and not an enzyme. “All anticancer drugs that act on tubulin do so by preventing it polymerising into microtubules”: incorrect. Some anticancer drugs prevent the polymerisation of tubulin into microtubules, but other drugs can stabilise the microtubules and thus inhibit the depolymerisation process. “It has an important role to play in cell metabolism” is wrong since tubulin has an important role to play in cell division, not cell metabolism.

Page reference: 35-36

a. It is an enzyme.

*b. It is a component of structures known as microtubules.

c. All anticancer drugs that act on tubulin do so by preventing it polymerising into microtubules.

d. It has an important role to play in cell metabolism.

Type: multiple choice question
Title: Chapter 03- Question 27

27) Peptides and proteins have several disadvantages as drugs. Which of the following is not a disadvantage?

Feedback: Peptides and proteins are relatively simple to synthesise using automated synthetic techniques or by genetic engineering techniques.
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a. Rapid metabolism

*b. Difficult synthesis

c. Poor absorption from the gut

d. The possibility of an immune response

Type: multiple choice question
Title: Chapter 03- Question 28

28) Which of the following describes an antibody?

Feedback: Foreign chemicals that trigger the immune response are called antigens. The molecules that 'recognise' antigens and bind to them are antibodies. These are produced by the body and are endogenous compounds. Antibodies are proteins but they are not structural proteins.

Page reference: 37-39

a. A foreign molecule which triggers an immune response.

*b. A glycopeptide which identifies antigens and binds to them.

c. A foreign chemical which is toxic to the body.

d. A structural protein.

Type: multiple choice question
Title: Chapter 03- Question 29

29) Which of the following statements is not true?

Feedback: The HAMA response is an immune response triggered by non-human like antibodies that are recognised by the body as being foreign. The body's immune system is activated to destroy them and this can prove harmful rather than beneficial.
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a. Drugs with names ending in 'mab' are antibodies.

b. Each antibody in a preparation of monoclonal antibodies is identical in structure.

c. Chimeric antibodies are part human, part mouse in origin.

*d. The HAMA response is the mechanism by which antibodies have a beneficial effect in medicine.
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