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Arms Race with a Superbug: Tracking the Spread of Antibiotic Resistance   

 

Background: Bacteria reproduce asexually through a process called binary  

fission. This type of reproduction does not allow for the mixing of genes between  

two parents to produce offspring.  Genetic variation can occur because of random 

mutations.  Bacteria increase their genetic diversity through a process called 

conjugation. 

 
Procedure: Round 1 

1. Get a paper bag – representing a bacterial cell. In it are colored plastic discs that present plasmids, rings of DNA found in 

most bacteria species.  Don’t reveal the color of discs in your bag. 

 

2. Circulate around the room. Without looking, take one disc out of another student’s bag and place it inside your bag.  The 

student from whom you took a disc should take one from your bag. Repeat until you have made a total of 5 exchanges with 

different students. 

 

3. Count the yellow discs in your bag and complete your table as a class. 

 

4. Predict what the outcome will be if you repeat Round 1. Write your predictions on your table. 

 

Procedure: Round 2 

1. Repeat steps 2 and 3 from Round 1. 

 

2. Predict what the outcome will be if you repeat Round 1, only this time you also expose the population to an antibiotic.  

Note: Yellow discs represent plasmids carrying a gene for antibiotic resistance.  Write your predictions on your table. 

 

Procedure: Round 3 

1. Simulate antibiotic exposure by sitting out this round if you don’t have any yellow discs. 

 

2. For those remaining, repeat steps 2 and 3 from Round 1. 

 

3. Count the number of yellow discs in your bag and complete the chart as a group. 

 

 

 

 

TURN OVER 

 

Conjugation is one way in which bacteria can 

acquire new genes – including genes we don’t 

want them to have, such as genes that give them 

the ability to resist antibiotics.  Remember that 

the mutations that may cause resistance occur 

randomly and the genes exchanged between 

bacteria is also random. 

* In this activity you will model how conjugation 

contributes to the spread of antibiotic resistance. 
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Follow Up Activities 

1. Watch the animation “Evolution of Antibiotic Resistance” as a class. 

2.  Use the Chart below to answer the Follow Up Questions: 

 
 

a. How many of the seven antibiotics on this chart introduced since 1941 is the bacteria Staph aureus resistant to? 

 

b. With the exception of vancomycin, what is the average length of time from the first use of an antibiotic to the first 

reported resistant to it? 

 

c. Propose a mechanism by which Staph aureus became resistant to vancomycin. 

 

d. Some scientists have suggested that stopping the use of antibiotics may cause populations of bacteria to lose their 

resistance to certain antibiotics.  How might this work?  

 

 

 


