Patrick: An Introduction to Medicinal Chemistry 3e


Chapter 6: Proteins as drug targets: receptor structure and signal transduction
Type: multiple choice question
Title: Chapter 06- Question 01

01) Which of the following statements is not true about a ligand gated ion channel receptor?
Feedback: Ligand gated ion channels consist of five glycoproteins and not six. The other statements are correct. Receptors that are controlled by the membrane potential are known as voltage gated ion channels.

Page reference: 90

a. Ligand gated ion channel receptors are present in the cell membrane.

b. Neurotransmitters can act as the chemical messengers for ligand gated ion channels.

*c. Ligand gated ion channels consist of six glycoproteins.

d. There are ion channel receptors that are controlled by differences in membrane potential rather than by ligands.

Type: multiple choice question
Title: Chapter 06- Question 02

02) Which of the following statements is not true about ligand gated ion channels?


Feedback: The response time of ligand gated ion channels to neurotransmitters is fast rather than slow. The other statements are correct.

Page reference: 90

a. There are different ligand ion channels for specific ions.

*b. The response time to a neurotransmitter is slow.

c. The process by which an ion channel opens as a result of receptor-ligand binding is known as gating.

d. The opening of cationic ion channels generally leads to depolarisation of the cell.

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

03) Which of the following statements is true about the ion channel controlled by the nicotinic receptor?

Feedback: 

‘Each protein subunit of the ion channel contains three hydrophobic regions which traverse the cell membrane’: this is wrong since there are four hydrophobic regions for each protein subunit. 

‘Three of the protein subunits are identical (the -subunits)’: this is wrong since there are only two identical protein subunits in the nicotinic receptor. 

‘The binding site for the nicotinic receptor is located solely on the -subunit which means that there are two binding sites per ion channel‘ is wrong since the binding site is shared between the -protein subunit and a neighbouring protein subunit. 

However, there are two binding sites per ion channel. 

Page reference: 91

a. Each protein subunit of the ion channel contains three hydrophobic regions which traverse the cell membrane.

b. Three of the protein subunits are identical (the -subunits).

c. The binding site for the nicotinic receptor is located solely on the -subunit which means that there are two binding sites per ion channel.

*d. Each protein subunit of the ion channel has a lengthy N-terminal extracellular chain.

Type: multiple choice question
Title: Chapter 06- Question 04

04) The nicotinic receptor controls an ion channel. Which of the following statements is true about the -subunit of this ion channel?


Feedback: The N-terminal and C-terminal chains are both extracellular. There are two intracellular loops and only one extracellular loop.

Page reference: 91

a. the N-terminal and C-terminal chains are both intracellular

b. there is one intracellular loop

*c. the binding site for the neurotransmitter resides solely on the N-terminal chain

d. there are two extracellular loops

Type: multiple choice question
Title: Chapter 06- Question 05
05) The mechanism of gating involves the rotation of five kinked -helices which traverse the cell membrane. Which of the following statements is untrue?

Feedback: It is the -helix of the second transmembrane section that is involved and not the first. The other statements are correct.

Page reference: 91

a. Each protein subunit making up the ion channel contributes one of the kinked -helices.

*b. It is the -helix of the first transmembrane section that is involved.

c. Rotation of the helices opens up a central channel to allow the flow of ions.

d. The neurotransmitter binds the N-terminal chain to produce a rapid response.

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

06) Which of the following statements is true about a G-protein coupled receptor?

Feedback: There are 7 transmembrane hydrophobic regions and the same number of intracellular and extracellular loops. The N-terminal chain is extracellular and the C-terminal chain is intracellular.

Page reference: 93

a. It contains five transmembrane hydrophobic sections.

b. There are more extracellular loops than intracellular loops.

*c. The binding region for the G-protein involves one of the intracellular loops and the C-terminal chain.

d. The N-terminal chain is intracellular and the C-terminal chain is extracellular.

Type: multiple choice question
Title: Chapter 06- Question 07

07) Which of the following is not a G-protein coupled receptor?

Feedback: The nicotinic receptor is an ion channel.

Page reference: 93

a. The histamine receptor

*b. The nicotinic receptor

c. The dopaminergic receptor

d. The adrenergic receptor

Type: multiple choice question
Title: Chapter 06- Question 08

08) Which of the following statements is not true about G-protein coupled receptors?
Feedback: Growth factors are ligands for kinase-linked receptors.

Page reference: 93

a. They contain seven transmembrane sections.

b. They mediate the action of some hormones.

c. They activate signal proteins called G-proteins.

*d. Growth factors can act as ligands for some G-protein coupled receptors.

Type: multiple choice question
Title: Chapter 06- Question 09

09) Which of the following pairs of receptors illustrates convergent evolution?

Feedback: Both these receptors bind histamine, but they have evolved from different branches of the evolutionary tree. The other pairings are examples of divergent evolution since they have evolved from the same branch.

Page reference: 96

a. The D1B and D1A dopaminergic receptor subtypes

*b. The H1 and H2 receptor subtypes

c. The 2a and 2b adrenoceptor subtypes

d. The M2 and M4 muscarinic receptor subtypes

Type: multiple choice question
Title: Chapter 06- Question 10

10) What is the name of the substrate in the following reaction?
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Feedback: This reaction is the conversion of ATP to ADP, catalysed by the membrane bound enzyme adenylate cyclase.

Page reference: 99-100

*a. ATP

b. CTP

c. GTP

d. UTP

Type: multiple choice question
Title: Chapter 06- Question 11

11) What is the name of the product in the following reaction?
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Feedback: This reaction is the conversion of ATP to ADP, catalysed by the membrane bound enzyme adenylate cyclase.

Page reference: 99-100

*a. Cyclic AMP

b. Cyclic CMP

c. Cyclic GMP

d. Cyclic UMP

Type: multiple choice question
Title: Chapter 06- Question 12

12) What is the name of the enzyme in the following reaction?
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Feedback: This reaction is the conversion of ATP to ADP, catalysed by the membrane bound enzyme adenylate cyclase.

Page reference: 99-100

a. Phosphorylase a

b. Esterase

*c. Adenylate cyclase

d. Guanylate cyclase

Type: multiple choice question
Title: Chapter 06- Question 13

13) What structure activates the enzyme that catalyses the following reaction?
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Feedback: The enzyme catalysing this reaction is adenylate cyclase which is activated by the s subunit of a G-protein.

Page reference: 99-100

a. The  dimer of a Gs-protein

*b. The s subunit of a Gs-protein

c. A Gs-protein

d. The -subunit of a  Gs-protein

Type: multiple choice question
Title: Chapter 06- Question 14

14) What structure deactivates the enzyme that catalyses the following reaction?

[image: image5.png]



Feedback: The enzyme catalysing this reaction is adenylate cyclase which is activated by the s subunit of a G-protein.

Page reference: 99-100

a. The  dimer of a Gi-protein

*b. The i subunit of a Gi-protein

c. A Gi-protein

d. The -subunit of a Gi-protein

Type: multiple choice question
Title: Chapter 06- Question 15

15) Which of the following enzymes catalyses a phosphorylation reaction?

Feedback: Protein kinase enzymes are responsible for catalysing phosphorylations of alcohol or phenol groups on protein substrates. The hydrolysis of phosphates is catalysed by phosphorylases and not by kinases. Esterases catalyse the hydrolysis of esters. Ligases catalyse the linking together of two substrates.

Page reference: 103-104

*a. Protein kinases

b. Phosphorylases

c. Esterases

d. Ligases

Type: multiple choice question
Title: Chapter 06- Question 16

16) Which of the following amino acids is phosphorylated by a protein kinase?


Feedback: Protein kinases catalyse phenol or hydroxyl groups on the amino acid side chains of proteins. Tyrosine has a phenolic group which can be phosphorylated by such enzymes. The side chain of cysteine contains a thiol group which is not phosphorylated by protein kinases. Phenylalanine has an aromatic ring on its side chain and lysine has a primary amino group on its side chain. Neither of these groups is phosphorylated by protein kinases.

Page reference: 103-104

*a. Tyrosine

b. Cysteine 

c. Phenylalanine 

d. Lysine

Type: multiple choice question
Title: Chapter 06- Question 17

17) Which of the following statements is true regarding protein kinase A?

Feedback: Protein kinase A is an intracellular enzyme that contains four protein subunits in the resting state. It is a serine-threnoine kinase and not a tyrosine kinase.

Page reference: 99

a. It is an extracellular enzyme

b. It is a tyrosine kinase

c. It contains two protein subunits in the resting state

*d. It is activated by cyclic AMP

Type: multiple choice question
Title: Chapter 06- Question 18

18) Phospholipase catalyses the formation of two products from phosphatidylinositol diposphate.
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Which of the following structures is one of these products?
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Feedback: The reaction splits diacylglycerol from the substrate leaving all three phosphate groups unaffected. The product is inositol triphosphate.

Page reference:  105

a. Structure A

*b. Structure B

c. Structure C

d. Structure D

Type: multiple choice question
Title: Chapter 06- Question 19

19) Which of the following statements is true for diacylglycerol?
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Feedback: Diacylglycerol is a hydrophobic molecule that acts as a secondary messenger. It remains in the cell membrane and activates protein kinase C.

Page reference: 105-106

a. It is a hydrophilic molecule.

b. It moves into the cytoplasm.

*c. It activates an enzyme called protein kinase C.

d. It is not a secondary messenger.

Type: matching question
Title: Chapter 06 - Question 20

20) Match the following secondary messengers to their actions.  

Feedback:


Page reference: 105

a. Cyclic AMP = Activation of protein kinase A

b. Inositol triphosphate = Activation of calcium ion releasein the cell

c. Diacylglycerol = Activation of protein kinase C

d. Cyclic GMP = Activation of protein kinase G

Type: multiple choice question
Title: Chapter 06- Question 21

21) Which of the following statements is true about a tyrosine kinase linked receptor?
Feedback: The receptor is situated in the cell membrane. The N-terminal chain is extracellular and this is where the ligand binding site is. 

Page reference: 108

a. it is situated in the cytoplasm

b. the N-terminal chain is intracellular

c. the ligand binding site is in the C-terminal chain

*d. it has one hydrophobic transmembrane regions

Type: multiple choice question
Title: Chapter 06- Question 22

22) Which of the following is a messenger for a tyrosine kinase linked receptor?

Feedback: Adrenaline, dopamine and histidine are neurotransmitters that activate G-protein coupled receptors. The epidermal growth factor activates a tyrosine kinase linked receptor.

Page reference: 108

a. Adrenaline

b. Dopamine

*c. Epidermal growth factor

d. Histidine

Type: multiple choice question
Title: Chapter 06- Question 23

23) Which of the following statements is untrue regarding the epidermal growth factor receptor?

Feedback: Activation of the kinase results in the phosphorylation of tyrosine residues and not serine residues. It is a tyrosine kinase and not a serine-threonine kinase.

Page reference:  108

a. Binding of epidermal growth factor results in dimerisation of the receptor.

b. Dimerisation activates the kinase active site.

*c. Activation of the kinase results in phosphorylation of serine residues.

d. Serine residues on the other half of the dimmer.

Type: multiple choice question
Title: Chapter 06- Question 24

24) Which of the following statements is true regarding small G-proteins?

Feedback: Small G proteins are single proteins and are not typical G-proteins which are made up of three protein subunits. They are not directly activated by receptors, but are activated 'downstream' of activated receptors. They bind GDP in the resting state and GTP in the active state, just like the -subunits of G-proteins.

Page reference: 110-111

a. Ras is an example of a typical G-protein.

b. Small G proteins have two subunits rather than three.

c. Small G-proteins are directly activated by receptors.

*d. Small G-proteins bind GDP in the resting state and GTP in the active state.

Type: multiple choice question
Title: Chapter 06- Question25

25) Which of the following statements is true regarding intracellular receptors?

Feedback: Intracellular receptors are single proteins. They contain a ligand binding site near the C-terminal end.  They contain a binding region for DNA near the middle of the protein and they are activated by hydrophobic molecules which are extracellular messengers and cross the cell membrane to reach their target. 

Page reference: 112

a. They consist of three protein subunits.

b. They contain a ligand binding site near the C-terminal end.

*c. They contain a binding region for DNA near the middle of the protein.

d. They are activated by hydrophobic molecules which are synthesised within the cell.

Type: multiple choice question
Title: Chapter 06- Question 26

26) Which of the following statements is true regarding the DNA binding region of intracellular receptors?




Feedback: The DNA binding region of intracellular receptors contains nine cysteine residues, eight of which are involved in binding two zinc ions. The receptor does not contain nucleotides. The DNA binding region is known as the zinc finger domains.

Page reference: 112

*a. It contains nine cysteine residues.

b. Four cysteine residues are involved in binding two zinc ions.

c. It contains particular nucleotide sequences that can base pair to DNA.

d. The DNA binding region is known as having 'thiol fingers'.

Type: multiple choice question
Title: Chapter 06- Question 27

27) Which of the following statements is not true regarding the binding of oestradiol to the oestrogen receptor?
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Feedback: The aromatic ring plays an important role in the binding process since it fits into a tight region of the binding site and thus orientates the rest of the molecule. 
Page reference: 113-114

a. The alcohol and phenol groups of oestradiol are important hydrogen bonding groups when oestradiol binds to the binding site.

*b. The aromatic ring is not important in the binding process.

c. The hydrophobic skeleton of the molecule forms hydrophobic and van der Waals interactions with the binding site.

d. The binding site into which oestradiol fits is spacious except for the region accepting the aromatic ring.

Type: multiple choice question
Title: Chapter 06- Question 28

28) Which of the following statements is not true regarding the actions of the oestrogen receptor?


Feedback: The answer is accurate, except that a nuclear transcription factor is formed.

Page reference: 113-114

a. Binding of oestradiol causes dimerisation of the receptor.

b. Binding of oestradiol causes a conformational change in the receptor.

c. A helical section of the receptor protein shifts position to seal oestradiol into the binding site and reveals a hydrophobic region called the deactivating function region.

*d. A coactivator protein binds to complete a nuclear translation factor.

Type: multiple choice question
Title: Chapter 06 Question 29

29) Which of the following statements is not true about a ligand gated ion channel receptor?

Feedback: Ligand gated ion channels are controlled by ligands and not by the membrane potential. Voltage gated ion channels are controlled by membrane potential.

Page reference: 90-93

a. Ligand gated ion channel receptors are present in the cell membrane.

b. Neurotransmitters can act as the chemical messengers for ligand gated ion channels.

c. Ligand gated ion channels consist of five glycoproteins.

*d. Differences in membrane potential affect whether ligand gated ion channel receptors open or close.

Type: multiple choice question
Title: Chapter 06 Question 30

30) Which of the following statements is not true about ligand gated ion channels?

Feedback: The opening of cationic ion channels generally leads to depolarisation of the cell.

Page reference: 90-93

a. There are different ligand ion channels for specific ions.

b. The response time to a neurotransmitter is extremely fast.

c. The process by which an ion channel opens as a result of receptor-ligand binding is known as gating.

*d. The opening of cationic ion channels generally leads to polarisation of the cell.

Type: multiple choice question
Title: Chapter 06 Question 31

31) Which of the following statements is true about the ion channel controlled by the nicotinic receptor?

Feedback: There are four hydrophobic regions for each protein subunit. The binding site is shared between the -protein subunit and a neighbouring protein subunit. However, there are two binding sites per ion channel. The N-terminal chain is extracellular and not intracellular.

Page reference: 90-93

a. Each protein subunit of the ion channel contains three hydrophobic regions which traverse the cell membrane.

*b. Two of the protein subunits are identical (the -subunit).

c. The binding site for the nicotinic receptor is located solely on the -subunit which means that there are two binding sites per ion channel.

d. Each protein subunit of the ion channel has a lengthy N-terminal intracellular chain.

Type: multiple choice question
Title: Chapter 06 Question 32

32) The nicotinic receptor controls an ion channel. Which of the following statements is true about the -subunit of this ion channel?

Feedback: There are two intracellular loops. The binding site for the neurotransmitter resides solely on the N-terminal chain.  There is only one extracellular loop.

Page reference: 90-93

*a. The N-terminal and C-terminal chains are both extracellular.

b. There is one intracellular loop.

c. The binding site for the neurotransmitter resides solely on the C-terminal chain.

d. There are two extracellular loops.

Type: multiple choice question
Title: Chapter 06 Question 33

33) The mechanism of gating involves the rotation of five kinked -helices which traverse the cell membrane. Which of the following statements is untrue?

Feedback: The neurotransmitter produces a rapid response but it binds to the N-terminal chain.

Page reference: 90-93

a. Each protein subunit making up the ion channel contributes one of the kinked  -helices.

b. It is the  -helix of the second transmembrane section that is involved.

c. Rotation of the helices opens up a central channel to allow the flow of ions.

*d. The neurotransmitter binds directly to the TM2 section to produce a rapid response.

Type: multiple choice question
Title: Chapter 06 Question 34

34) How many transmembrane sections are there in a G-protein coupled receptor?

Feedback: G-Protein coupled receptors are also known as 7-TM receptors, where TM stands for transmembrane.

Page reference: 93-94

a. 1

b. 3

c. 5

*d. 7

Type: multiple choice question
Title: Chapter 06 Question 35

35) Which of the following statements is true about a G-protein coupled receptor?

Feedback: There are 7 transmembrane hydrophobic regions.  There are the same number of intracellular and extracellular loops.  The binding region of the G-protein involves one of the intracellular loops and the C-terminal chain.

Page reference: 93-94

a. It contains five transmembrane hydrophobic sections.

b. There are more extracellular loops than intracellular loops.

c. The binding region for the G-protein involves two extracellular loops.

*d. The N-terminal chain is extracellular and the C-terminal chain is intracellular.

Type: multiple choice question
Title: Chapter 06 Question 36

36) Which of the following is not a G-protein coupled receptor?

Feedback: The glycine receptor is an ion channel.

Page reference: 91, 94-96

a. The muscarinic receptor

*b. The glycine receptor

c. The adrenergic receptor

d. The glutamate receptor

Type: multiple choice question
Title: Chapter 06 Question 37

37) Which of the following statements is not true about G-protein coupled receptors?

Feedback: Fast acting neurotransmitters generally activate ion channels since the secondary effect is faster than that of G-protein coupled receptors.

Page reference: 93-96

*a. They generally mediate the action of fast acting neurotransmitters.

b. They mediate the action of some hormones.

c. They activate signal proteins called G-proteins.

d. Calcium ions can act as a ligand for some G-protein coupled receptors.

Type: multiple choice question
Title: Chapter 06 Question 38

38) How many subunits make up a G-protein?

Feedback: The three subunits of a G-protein are labelled ,  and 
Page reference: 97

a. 2

*b. 3

c. 4

d. 5

Type: multiple choice question
Title: Chapter 06 Question 39

39) Which of the following pairs of receptors are likely to show the greatest structural similarity? 

Feedback: These receptors are closely related on the evolutionary tree of G-protein coupled receptors. The other pairings are more distantly related.

Page reference: 96

a. The dopamine receptor subtypes D3 and D5

b. The muscarinic receptor M2  and the -adrenergic receptor 2

*c. The histamine H2 receptor and the 1 adrenoceptor.

d. The histamine H1 receptor and the 2 adrenergic receptor.

Type: multiple choice question
Title: Chapter 06 Question 40

40) Which of the following molecules is bound to a G-protein in the inactivated state?

Feedback: The G-protein binds GDP when it is in the resting, inactivated state. It binds GTP in the active state. GMP is not bound at all.

Page reference: 97-98

a. GMP

*b. GDP

c. GTP

d. None of these

Type: multiple choice question
Title: Chapter 06 Question 41

41) Which of the following molecules binds to the G-protein when the G-protein binds to the G-protein coupled receptor and is activated?

Feedback: The G-protein binds GDP when it is in the resting, inactivated state. It binds GTP in the active state. GMP is not bound at all.

Page reference: 97-98

a. GMP

b. GDP

*c. GTP

d. None of these

Type: multiple choice question
Title: Chapter 06 - Question 42

42) Activation of the G-protein results in fragmentation of the G-protein. What does the G-protein fragment to?

Feedback: Feedback: The -dimer and the -subunit depart the G-protein binding site once fragmentation has taken place.

Page reference: 97-98

*a. A -dimer and an -subunit linked to GTP.

b. A -subunit, a -subunit and an -subunit linked to GTP.

c. A -subunit and a -dimer linked to GTP.

d. A -subunit and a -dimer linked to GTP.

Type: multiple choice question
Title: Chapter 06 Question 43

43) Which of the following explanations best describes the mechanism by which the G-protein fragments?

Feedback: Binding of the G-protein to the G-protein binding site does not in itself destabilise the G-protein. Binding alters the relative affinity of a binding site on the G-protein for GDP and GTP such that the latter is preferred over the former. Once GTP is bound a further conformational change destabilises the G-protein leading to fragmentation. No phosphorylation reactions are involved in this process.

Page reference: 97-98

a. Binding of the G-protein to the receptor results in a conformational change which destabilises the G-protein.

*b. Binding of the G-protein to the receptor results in a conformational change which leads to the exchange of GDP for GTP, resulting in a further conformational change which destabilises the G-protein.

c. Binding of the G-protein to the receptor results in a conformational change which leads to the exchange of GDP for GTP. GTP then phosphorylates tyrosine residues destabilising the G-protein.

d. Binding of the G-protein to the receptor results in a conformational change which stabilises the  dimer leading to dissociation of the -subunit.

Type: multiple choice question
Title: Chapter 06 Question 44

44) Which of the following statements describes the signal amplification that results from activation of the G-protein coupled receptor?

Feedback: All the statements are true, but only the correct answer explains how an amplification of the signal is achieved.

Page reference: 98

a. The binding of a ligand to the receptor increases the chances of the receptor binding a G-protein.

b. The binding of a G-protein to the receptor increases the chances of it exchanging GDP for GTP.

*c. The ligand is bound to the receptor sufficiently long such that the receptor can fragment several G-proteins.

d. Fragmentation of the G-protein leads to an increase in entropy.

Type: multiple choice question
Title: Chapter 06 Question 45

45) Which of the following statements describes how signal amplification takes place with respect to the enzyme adenylate cyclase?

Feedback: The s subunit binds to an allosteric binding site on adenylate cyclase and activates it. Several enzyme catalysed reactions occur during the time that the subunit is bound resulting in a signal amplification.

Page reference: 99

a. The s subunit of a G-protein binds to the enzyme and increases the chances of the enzyme catalysing a reaction.

*b. Several enzyme catalysed reactions are carried out during the period that the s subunit is bound to the enzyme.

c. Each s subunit activates several different adenylate cyclase enzymes.

d. Each -dimer and s-subunit activate different adenylate cyclase enzymes.

Type: multiple choice question
Title: Chapter 06 Question 46

46) What term is used to describe the process by which an activated membrane bound receptor passes a message into the cell to produce a change in cell chemistry?

Feedback: Signal transduction is correct. The other terms are fictitious.

Page reference: 90

*a. Signal transduction.

b. Signal translocation

c. Signal translation

d. Signal transcription

Type: matching question
Title: Chapter 06 - Question 47

47) Identify (i) – (iv) in the following diagram.
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Feedback: The diagram shows the activation of the enzyme adenylate cyclase by the s subunit of a Gs protein. Once activated, the enzyme catalyses the synthesis of cyclic AMP from ATP. The s subunit remains bound to the enzyme for as long as GTP is bound to the subunit. Eventually, a self catalysed hydrolysis of GTP to GDP occurs which weakens the binding of the s subunit to the enzyme. The s subunit then departs and the enzyme is deactivated.

Page reference: 99

a. (i) = s subunit with bound GTP

b. (ii) = Adenylate cyclase

c. (iii) = GTP

d. (iv) = GDP

Type: multiple choice question
Title: Chapter 06 Question 48

48) Which of the following events will eventually result in the termination of adenylate cyclase activation?

Feedback: The s-subunit autocatalyses the hydrolysis of bound GTP to GDP with the release of a phosphate group. Once this occurs, the s-subunit has less binding affinity for the allosteric binding site on adenylate cyclase and departs. The enzyme then reverts to an inactive conformation.

Page reference: 99

a. Departure of GTP from the s-subunit.

b. Departure of GTP from the s-subunit and replacement with GDP.

c. Hydrolysis of bound GTP on the s-subunit to GMP.

*d. Hydrolysis of bound GTP on the s-subunit to GDP.

Type: multiple choice question
Title: Chapter 06 Question 49

49) Which of the following inhibits adenylate cyclase?

Feedback: The o-subunit inhibits calcium ion channels. The s-subunit activates adenylate cyclase. The i-subunit inhibits adenylate cyclase. The q-subunit affects the activity of phospholipase C.

Page reference: 98-102

a. An o-subunit

b. An s-subunit

*c. An i-subunit

d. An q-subunit

Type: multiple choice question
Title: Chapter 06 Question 50

50) Which of the following statements is true regarding protein kinase A?

Feedback: Protein kinase A is an intracellular enzyme that contains four protein subunits in the resting state and is activated by cyclic AMP.

Page reference: 99-101

a. It is an extracellular enzyme.

*b. It is a serine-threonine kinase.

c. It contains two protein subunits in the resting state.

d. It is activated by ATP.

Type: multiple choice question
Title: Chapter 06 Question 51

51) Which of the following is inactive when glycogen is broken down in a liver cell?

Feedback: Glycogen synthase is the enzyme that catalyses the formation of glycogen and is phosphorylated to an inactive form when glycogen is being broken down. Activated -adrenoceptor is the membrane bound receptor that triggers the process leading to glycogen breakdown. Phosphorylase kinase and phosphorylase a are enzymes involved in the signal transduction pathway leading to glycogen breakdown.

Page reference: 100-101

a. Phosphorylase kinase

*b. Glycogen synthase

c. The -adrenoceptor

d. Phosphorylase a

Type: multiple choice question
Title: Chapter 06 Question 52

52) What enzyme catalyses the reaction indicated by the letter B in the following diagram?
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Feedback: Protein kinase A and protein kinase C catalyse the phosphorylation of serine and threonine residues in protein substrates, while adenylate cyclase catalyses the formation of cyclic AMP from ATP.

Page reference: 104-105

a. Protein kinase A

b. Protein kinase C

*c. Phospholipase C

d. Adenylate cyclase

Type: multiple choice question
Title: Chapter 06 Question 53

53) What is the substrate, indicated by the letter A in the following diagram?
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Feedback: Inositol triphosphate is product C. Diacylglycerol is product D. Inositol diphosphate is not involved at all. Phosphatidylinositol diphosphate is the substrate A.

Page reference: 104-105

a. Inositol triphosphate

b. Diacylglycerol

c. Inositol diphosphate

*d. Phosphatidylinositol diphosphate

Type: multiple choice question
Title: Chapter 06 Question 54

54) What is the product, indicated by the letter D in the following diagram?
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Feedback: Inositol triphosphate is product C. Diacylglycerol is product D. Inositol diphosphate is not involved at all. Phosphatidylinositol diphosphate is the substrate A.

Page reference: 104-105

a. Inositol triphosphate

*b. Diacylglycerol

c. Inositol diacylglycerate

d. Phosphatidylinositol diphosphate

Type: multiple choice question
Title: Chapter 06 Question 55

55) Which of the following affects the activity of phospholipase C in the following reaction?
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Feedback: The o-subunit affects calcium ion channels. The q-subunit affects phospholipase C. The i-subunit and s-subunit affect adenylate cyclise.

Page reference: 104-105

a. An o-subunit

*b. An q-subunit

c. An i-subunit

d. An s-subunit

Type: multiple choice question
Title: Chapter 06 Question 56

56) Which of the following statements is true for diacylglycerol (DG) formed in the following reaction?
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Feedback: Diacylglycerol is a hydrophobic molecule that acts as a secondary messenger. It remains in the cell membrane and activates protein kinase C.

Page reference: 104-105

*a. It is a hydrophobic molecule.

b. It moves into the cytoplasm.

c. It deactivates an enzyme called protein kinase C.

d. It is not a secondary messenger.

Type: multiple choice question
Title: Chapter 06 Question 57

57) Which of the following statements is true for inositol triphosphate (IP3) formed in the above reaction?
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Feedback: Structure C is inositol triphosphate. It is a hydrophilic molecule that acts as a secondary molecule and moves into the cytoplasm to activate the release of calcium ions.

Page reference: 106-107

a. It is a hydrophobic molecule.

*b. It moves into the cytoplasm.

c. It deactivates the release of calcium ions.

d. It is not a secondary messenger.

Type: multiple choice question
Title: Chapter 6 Question 58

58) What is the molecular target for the anticancer drug bryostatin?

Feedback: Bryostatin is a natural product that inhibits protein kinase C.

Page reference: 106

a. Protein kinase A.

*b. Protein kinase C.

c. Adenylate cyclise.

d. Phosphatase.

Type: multiple choice question
Title: Chapter 6 Question 59

59) What is the molecular target for the antidepressant drug lithium?

Feedback: Lithium inhibits phosphatase and prevents the resynthesis of phosphatidylinositol diphosphate.

Page reference: 107

a. Protein kinase A

b. Protein kinase C

c. Adenylate cyclase

*d. Phosphatase

Type: multiple choice question
Title: Chapter 6 Question 60

60) Which amino acids are phosphorylated by protein kinase C?


Feedback: Protein kinase C is an example of a serine-threonine kinase which phosphorylates the alcohol groups present on the side chains of serine and threonine.

Page reference: 105

a.  Tyrosine only

b.  Serine only

c.  Threonine only

*d.  Serine and threonine 

Type: multiple choice question
Title: Chapter 6 Question 61

61) Identify the secondary messenger which activates PKC.

Feedback: Cyclic AMP activates protein kinase A. Inositol triphosphate activates the release of calcium ions in the cell. Diacylglycerol activates protein kinase C. Cyclic GMP activates protein kinase G.

Page reference: 105-106

a. Cyclic AMP

b. Inositol triphosphate

*c. Diacylglycerol

d. Cyclic GMP

Type: multiple choice question
Title: Chapter 6 Question 62

62) Which of the following statements is true about a tyrosine kinase linked receptor?

Feedback: The receptor is situated in the cell membrane. The N-terminal chain is extracellular and this is where the ligand binding site is. There is only one hydrophobic transmembrane region.

Page reference: 108

a. It is situated in the cytoplasm.

b. The N-terminal chain is intracellular.

*c. The ligand binding site is in the N-terminal chain.

d. It has two hydrophobic transmembrane regions.

Type: multiple choice question
Title: Chapter 6 Question 63

63) Which of the following reactions is catalysed by a tyrosine kinase?

Feedback: Esterifications are catalysed by esterases. A tyrosine kinase phosphorylates the phenol functional group present on the side chain of the amino acid tyrosine.

Page reference: 108-109

a. The phosphorylation of an alcohol functional group.

b. The esterification of an alcohol functional group.

*c. The phosphorylation of a phenol functional group.

d. The esterification of a phenol functional group.

Type: multiple choice question
Title: Chapter 6 Question 64

64) Which of the following terms describes the epidermal growth factor?

Feedback: The epidermal growth factor is a bivalent growth factor which can bind to two binding sites on different proteins allowing dimerisation and activation of the protein receptor.

Page reference: 108-109

a. Divalent ligand

b. Heterovalent ligand

c. Covalent ligand

*d. Bivalent ligand

Type: multiple choice question
Title: Chapter 6 Question 65

65) Which of the following statements is untrue regarding the epidermal growth factor receptor?

Feedback: ATP and not GTP is required for phosphorylation. The other statements are accurate.

Page reference: 108-109

a. Binding of epidermal growth factor results in dimerisation of the receptor.

b. Dimerisation activates the tyrosine kinase active site.

c. Activation of tyrosine kinase results in phosphorylation of tyrosine residues on the other half of the dimer.

*d. GTP is required for phosphorylation.

Type: multiple choice question
Title: Chapter 6 Question 66

66) In what way does the insulin receptor differ from the EGF receptor?

Feedback: The insulin receptor is preformed before the ligand binds whereas the EGF receptor requires the presence of its ligand to dimerise. All the other statements are true for both kinds of receptor.

Page reference: 108-109

*a. The receptor is preformed prior to ligand binding.

b. A tyrosine kinase active site is activated.

c. Phosphorylation of one half of the receptor complex is catalysed by enzyme active sites on the other half.

d. ATP is required for phosphorylation.

Type: multiple choice question
Title: Chapter 6 Question 67

67) In what way does the growth hormone receptor differ from the EGF receptor?

Feedback: The growth hormone receptor is formed as a result of ligand binding. Unlike the EGF-receptor, four protein subunits are assembled where the kinase enzymes are separate protein subunits from the protein subunits acting as receptors. 

Page reference: 108-109

a. The receptor is formed as a result of ligand binding.

*b. The kinase enzyme is a separate protein from the receptor protein.  

c. Phosphorylation of one half of the complex is catalysed by active sites on the other half. 

d. ATP is required for phosphorylation.

Type: multiple choice question
Title: Chapter 6 Question 68

68) Which of the following statements is true regarding small G-proteins?

Feedback: Small G proteins are single proteins. They are not directly activated by receptors, but are activated 'downstream' of activated receptors. They bind GDP in the resting state and GTP in the active state, just like the a-subunits of G-proteins.

Page reference: 110-111

*a. Ras is an example of a small G-protein.

b. Small G proteins have two subunits rather than three.

c. Small G-proteins are directly activated by receptors.

d. Small G-proteins bind GTP in the resting state and GDP in the active state.

Type: multiple choice question
Title: Chapter 6 Question 69

69) What major role do intracellular receptors play?

Feedback: The major role for intracellular receptors is to trigger transcription through the formation of a nuclear transcription factor.

Page reference: 112-113

*a. They trigger transcription.

b. They trigger replication.

c. They trigger translation.

d. They trigger reproduction.

Type: multiple choice question
Title: Chapter 6 Question 70

70) Which of the following statements is generally true regarding the chemical messengers for intracellular receptors?

Feedback: Since the chemical messengers for intracellular receptors are extracellular, they have to be hydrophobic in order to cross the cell membrane.

Page reference: 112-113

a. They are hydrophilic in order to bind to zinc atoms.

b. They are hydrophilic in order to dissolve in the cell's cytoplasm.

c. They are hydrophobic in order to enter the nucleus of the cell.

*d. They are hydrophobic in order to cross the cell membrane.

Type: multiple choice question
Title: Chapter 6 Question 71

71) Which of the following statements is not true regarding the binding of oestradiol to the oestrogen receptor?
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Feedback: All the other statements are true. The binding site is actually quite spacious except for the region that accepts the aromatic ring of oestradiol.

Page reference: 113-114

a. The alcohol and phenol groups of oestradiol are important hydrogen bonding groups when oestradiol binds to the binding site.

b. The aromatic ring is important in orientating the molecule in the binding site.

c. The hydrophobic skeleton of the molecule forms hydrophobic and van der Waals interactions with the binding site.

*d. The binding site is a narrow slot into which oestradiol fits extremely snugly.

Type: multiple choice question
Title: Chapter 6 Question 72

72) Which of the following statements is not true regarding the actions of the oestrogen receptor?

Feedback: The answer is accurate, except that a hydrophobic binding site is revealed rather than a hydrophilic binding site.

Page reference: 113-114

a. Binding of oestradiol causes dimerisation of the receptor.

b. Binding of oestradiol causes a conformational change in the receptor.

*c. A helical section of the receptor protein shifts position to seal oestradiol into the binding site and reveals a hydrophilic region called the deactivating function region.

d. A coactivator protein binds to complete a nuclear transcription factor.
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