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Question 3 continue:

Using the information in your table: what is the isoelectric point (EJ) for this peptide? Please show the
calculation used to determine your answer (2 marks).
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Question 4:

Introduction

Severe acute respiratory syndrome—coronavirus 2 (SARS-CoV-2) is a positive-strand RNA virus that causes severe respiratory
syndrome underlying the COVID-19 pandemic. The spike glyco-protein (S protein) on the virion surface (red) mediates receptor
recognition and membrane fusion. S protein contains the receptor binding domain (RBD), which directly binds to the peptidase
domain (PD) of angiotensin-converting enzyme 2 (ACE2) on the host cell membrane.

This interaction (dotted circle on the diagram below) is critical for viral infection.

SARS-CoV-2

SARS-CoV-2 host cell
spike (S protein)
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uestion 4 cont’

The contact interface between the ACE2 receptor and the RBD of the spike protein has been recently studied in the Omicron
variant that is underlying the current new wave of infections. This interaction is shown in (A), in a rotated view, where the
ACE2 (light blue) is on the top binding to the Omicron spike protein (purple). A zoom of the boxed region is shown in (B). The
exact interface (boxed region in (B)) is shown under further zoom on the next slide
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The contact interface between the ACE2 receptor (top) and the RBD of the spike protein (bottom) is shown below,
and key interactions between the amino acid side chains on the protein surfaces are indicated by the dotted lines.
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Question 4 cont’d: (10 marks)

a) summarize the 4 different interactions shown: in the following table and state the main type of bonding interaction that
is formed. (8 marks).

ACE2 Residue Spike Residue Interaction Type

b) It was observed that the R493 residue in the Omicron variant appears to be a mutation. The corresponding residue on
the spike protein in the delta virus variant was Q493.

What type of bonding would be the expected between the delta Q493 residue and the ACE2-E35 residue; and what would
be the predicted effect on virus-receptor binding as the delta variant evolved to form the omicron variant, jin two sentences
or less (2 marks).
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uestion

10 marks for a,b,c,d|

The schematic below outlines the different ionization states of histidine.
The states for different ionization groups of histidine are shown at pH 7.0 (dotted box).
a) fill in the grey boxes to indicate how these states changes as the pH becomes more acidic or basic.
b) Indicate the pKa values (as discussed in Module 1) associated with the different changes in ionization states.
c) Indicate net?ﬁgrges of each ionization state of histidine.

Net charge:

Net charge:

Net charge:

Net charge:
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uestion 1 co!

ued:

d) What is the isoelectric point (EJ) for histidine? Please show the calculation used to determine your answer
(2 marks).
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Question 3: (10 marks)

As a biochemistry project student, you study the properties of a peptide hormone with the following sequence:

(Assume the residues are listed from the amino- to carboxy-terminal direction, left to right. For example, the last residue would be
“T”, threonine)

ASNQLHVILLAWLPGVVQALLRT

In the table below, list all chemical groups/ side chains that can be ionisable (ie can become charged). (8 marks for table)
Include details of their pKa values, and charge at the given pH'’s listed -
Use this information to calculate net charge for this peptide for all 3 of the listed pH values.

Chemical group ©Ka / pr value Charge: pH1.0 Charge: pH7.0 Charge pH11.0





image4.png
Question 2: (15 Marks|
Please refer to the following peptide structure for the subseauent auestions:
Hy

a. What is the amino acid sequence of this peptide using 1 letter code (5 marks)?

b. Use the grid below to list charges of all possible ionisable groups at pH 3.0 (list from left>right) groups going from
amino to carboxy terminus, which will allow calculation of net charge of this peptide at pH 3? (4 marks )

| | \ | | | | rom

c. List amino acid that have side chains (R groups) that: ( 6 Marks)

Can be ionized? | Are capable of absorbing UV light? Are capable of acting as an H-bond donor at pH 3?





