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Problem Set 4: 

1. There are two antigens found on red blood cells, type-A or type-B.  A person can be type-A (only have the A 
antigen), type-B (only have the B-antigen), type AB (have both antigens), or type O (neither A or B).  An 
incompatible blood transfusion occurs if a patient is given blood that has a different antigen than theirs due to 
the presence of pre-existing antibodies against the antigen.  For example, type A blood cannot be given to a 
type B person, because the type-B person will have pre-existing antibodies against the type A-blood. 

i) Explain why a person with type B blood cannot make antibodies that recognize B-antigen. 
ii) Explain why a person with type B blood can accept blood from a type O person. 
iii) Explain why a person who is AB can accept blood from anyone. 

2. The Ro value for a virus is the number of people an infected 
person would transmit the disease to.  The Ro values for 
three viral pathogens are given in the table below.  Use the 
infectivity simulator discussed in class to answer these 
questions.  Reminder that you have to average the 
infectivity for 3 trials to obtain interpretable results.  Use 
the spreadsheet on the course website to help you average 
and plot the infectivity rate versus vaccination rate. 

i) Determine the level of herd immunity that is required to prevent the spread of the disease, i.e. complete 
the right-hand column of the table.  Include a graph from the spreadsheet you used to collect your data. 

ii) How does the level of herd immunity depend on the Ro of the virus? 

3.  FDA approved vaccines. 
i) Complete and submit the following table on FDA approved vaccines.  The first row is done for you. 
ii) What type of vaccine is not represented in this list? 

iii) The vaccine indicated in part ii) is used to vaccinate against what type of virus? 

Vaccine Name Disease Subunit 
Vac 

Inactivat. 
virus 

Live Atten 
virus 

Virus Like 
Particle 

Recomb. 
vaccine 

RNA 
vaccine 

1. Engerix-B  Hepatitis B X 
     

2. IPOL vaccine        

3. OPV vaccine        

4. RabAvert        

5. Varivax        

6. Gardasil        

7. RotaTeq/Rotarix        

8. Fluenz        

9. Fluarix        

10. Influvac        

4. Although the HIV virus was identified in 1983 there are no effective vaccines, despite intense efforts by 
government and pharma.  Provide an explanation as to why this is the case (Hint: you may want to research 
how the virus replicates and review the lecture on polymerases). 

5. Statins, such as lovastatin, are commonly prescribed drugs to lower cholesterol, preventing heart disease.  
Please use the web to determine their mode of inhibition, i.e. are they covalent, competitive, or allosteric 
inhibitors? 

 

Virus Ro Vaccination Level 
for Herd Immunity 

Ebola ~2 
 

Polio ~7 
 

Measles ~15 
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6.  Shown to the right is one of the 
substrates for HIV reverse 
transcriptase, a polymerase that is 
used by HIV during viral 
replication.  To the right of the 
substrate are two drugs, 
compound I and compound II, that 
are currently used to inhibit the 
enzyme to treat HIV infections. 
i) Briefly describe the role of reverse transcriptase in the  HIV lifecycle. 
ii) What makes this enzyme a good drug target? 
iii) Based on the structure of the drugs, which drug is most likely to be an allosteric inhibitor and which is 

most likely to be a competitive inhibitor.  Be sure to justify your answer. 

Substrate Compound I Compound II
(AZT)


