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EXPLORE MORE:

This lesson is an excerpt from Bring Science Alive! Adaptations, Lesson 5, Genes and Natural Selection. 
Full support, including a ready to teach slideshow, is available online at www.teachtci.com.

Cold and Flu Season

A Universal Flu Vaccine?

Lesson Overview

Why is there a new flu shot each year?  Discover how scientists are continuing to work toward a universal flu 
shot.  

Teacher Prep

1. Print A Universal Flu Vaccine? reading and notebook questions.

Procedures

1. As a class, discuss:
• What is the purpose of a vaccine?  
• Do most vaccines need to be given yearly?
• What might make the flu vaccine different?

2. Let’s learn about the engineering design process by learning more about the flu vaccine. 
3. Provide A Universal Flu Vaccine? reading and questions. 
4. Debrief:

• What is one thing you learned about the engineering design process?
• What is iterative testing and why is it important?
• Where else might you see iterative testing used in science?

https://www.teachtci.com/


Figure 5.6 
Flu vaccines prepare the body to attack 
the virus’s surface proteins, which are 
shown in the illustration. But because 
the surface proteins of common flu 
viruses change constantly, people 
currently need a new flu vaccine 
every year. 

A Universal Flu Vaccine?
Every fall, you will hear that it is time to go and get your flu shot. 

Most other vaccines you only need to get a few times in your life. 
Why do you need a new flu shot every single year? 

Flu vaccines work because they prepare the immune system to 
fight off flu viruses. They train the immune system to attack proteins 
found on the surface of the virus, shown in Figure 5.6. However, flu 
viruses evolve very quickly because mutations are constantly causing 
their genes to change. Some of these mutations result in changes to 
the virus’s surface proteins. As a result, the immune system no longer 
recognizes the viruses and does not attack them. The result is that last 
year’s flu vaccine might not work against this year’s viruses. 

Testing a Universal Vaccine Scientists are working on a “universal 
flu vaccine” that would work against most flu viruses, even if mutations 
cause them to change. Potential vaccines are first tested in animals 
such as mice, ferrets, and pigs. The immune systems of these animals 
are used as a model for the human immune system. By seeing how well 

vaccines work in animals, scientists can 
determine whether the vaccine might 
work in humans. 

To test a vaccine, animals are given 
the vaccine and then exposed to different 
flu viruses. Scientists then record how 
many animals get sick and how sick they 
are. Results from tests in animals do 
not guarantee that vaccines will work 
in humans, though. So, scientists may 
start with one animal model, such as the 
mouse, and then try another model, such 
as the ferret, if results are promising. 

Designing and Modifying a 
Universal Vaccine Scientists have 
made some progress on designing a 
universal flu vaccine that works against 
all flu viruses. First, scientists knew the 
vaccine would have to target a part of the 
flu virus that does not change very much. 
By studying many flu viruses, scientists 
determined that fewer mutations affect 
the “stems” of the virus’s proteins than 
the “heads.” So, they concluded that the 
universal vaccine should be designed to 
attack targets on the stems. 

Engineering 
Design

Genetic Variation in Flu Viruses
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Getting a flu shot is currently 
something you should do every year, 
and it’s not everyone’s idea of fun. 
If scientists successfully develop a 
universal flu vaccine, one shot may 
protect you for life. 

From there, potential vaccines were used for iterative testing. 
Iterative testing is the repeated testing of an object, tool, or process 
with changes or improvements between the rounds of testing. Iterative 
testing provided the information needed to improve vaccine design 
and achieve the best design possible. For example, when potential 
vaccines were designed and then tested, scientists discovered that 
the protein stems varied more than they had originally hoped. In order 
to improve the vaccine, scientists went back and studied which parts of 
the stem varied the least. These sites would be the best targets for a 
universal vaccine. 

A second improvement came when scientists discovered that 
certain target sites on the virus allowed the body to better fight the 
viruses. Testing with mice showed that many different target sites 
could be recognized by the immune system. However, with some of 
these targets, the immune system could not follow up and actually 
destroy the viruses. Better targets on the viruses allowed the immune 
system to both recognize and destroy flu viruses. These targets were the 
most effective targets to use for a universal vaccine. 

Many different teams of scientists continue to work on a universal flu 
vaccine. With many groups making regular improvements on vaccine 
design, a universal flu vaccine is likely to be available before long.
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Why is iterative testing beneficial?

Why is it so difficult to make a universal flu vaccine?

N O T E B O O K
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