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QUESTIONS

Why are they so many different types of vaccines?

Why should I get vaccinated?

What is the immune system?

How does the immune system work?

What is a vaccine?

How do vaccines work?



IMMUNE CELLS ARE LIKE MARTIAL ARTISTS

Immune cell

Virus

Immune cells

• Train in self-defense

• Study their enemy

• Remember their enemy



IMMUNE CELLS ARE LIKE MARTIAL ARTISTS

Immune cell

Virus

Immune cells respond to every 

encounter with a pathogen to protect 

our body and defeat the enemy

Pathogens are microscopic organisms 

(germs) that invade our bodies and want 

to make it their home, like viruses and 

bacteria



I’m on 
my way!

Our immune system is a mobile 

defense system made up of lots 

of different types of cells that 

travel to the site of an injury 

when needed

THE CELLS OF THE IMMUNE SYSTEM ARE MOBILE 

Inflammation?!

Immune function relies on getting the right 

cells to the right place at the right time



There are multiple types of 

immune cells in our body that 

have slightly different ‘jobs’

MANY TYPES OF IMMUNE CELLS IN OUR BODIES
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All of them work together to 

defend us against pathogens
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IMMUNE CELLS - NON-SPECIFIC and SPECIFIC

Immune cells work together to 

defend us against pathogens

Some immune cells are non-

specific (aka ‘innate’)

Some immune cells are 

specific (aka ‘adaptive’)



B and T CELLS ARE SPECIFIC for 1 THING

Each B cell and each T cell 

has unique specificity

Every time we encounter a 

pathogen (in the wild or in a vaccine) 

only a few B and T cells respond!



Vaccines work with our immune system to provide long-lasting protection

Vaccines contain harmless forms of pathogen (aka ‘the enemy’) that 

stimulate an immune response

VACCINES TRAIN THE IMMUNE SYSTEM

Vaccines provide a ‘practice’ 
version of the pathogen to 

train the immune system – 

get it ready for the fight!



Vaccines work with our immune system to provide long-lasting protection 

to train immune memory cells

These memory cells will be ready to attack when the real, harmful 

pathogen enters the body

VACCINES TRAIN THE IMMUNE SYSTEM

The ultimate goal of a vaccine is to 

create memory cells and provide 

long-lasting protection Memory 

B Cell



1. The immune system is a mobile defense system composed of a 

variety of specialized cells 

2. The cells of the immune system work together to detect and 

defend us from pathogens and disease

3. Vaccines are harmless forms of a pathogen that stimulate the 

immune system 

4. Vaccines train the immune system to make memory cells for 

long-lasting protection

QUICK REVIEW of CORE IDEAS
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Live, attenuated
(weakened)

Killed

Subunit
(small pieces of the virus)

Adapted from WHO
https://www.who.int/news-room/feature-stories/detail/the-race-for-a-covid-19-vaccine-explained

DNA in a vector

DIFFERENT TYPES OF VACCINES…
WHOLE PATHOGEN PARTS of PATHOGEN

Toxoid
(inactivated toxins)

X

intact virus for 

comparison
mRNA 

in a lipid (fat) shell

NUCLEIC ACID-BASED

FUN FACT. 

Scientists pick the 

best type of 

vaccine for each 

unique pathogen!

to respond to so many different types of pathogens!



GET VACCINATED TO PROTECT YOURSELF

Vaccines train immune cells to create memory and provide 

long-lasting protection

Vaccines help us to protect ourselves from becoming sick

Ameoba Sisters



GET VACCINATED TO PROTECT OTHERS

Ameoba Sisters

There are some people who can’t be immunized 
due to health issues or status of immune system

People who have 

weakened immune 

systems or

cancer or 

on chemotherapy or

had a transplant  

Infants too young 

for some vaccines

People who 

are pregnant



GET VACCINATED TO PROTECT OTHERS

Ameoba Sisters

Those who are vaccinated protect or ‘shield’ those who 
are not vaccinated by decreasing the spread of diseaseHERD IMMUNITY

*Immunocompromised

*Infants too young 

for certain vaccines

*Pregnant individuals



1. The immune system is a mobile defense system composed of a variety of specialized 

cells 

2. The cells of the immune system work together to detect and defend us from pathogens 

and disease

3. Vaccines are harmless forms of a pathogen that stimulate the immune system 

4. Vaccines train the immune system to make memory cells for long-lasting protection

5. Multiple types of vaccines exist because there are multiple 

types of pathogens – the best and most effective is selected

6. We get vaccinated to protect ourselves from disease and to 

shield our community from the spread of disease

QUICK REVIEW of CORE IDEAS



QUESTIONS that have been answered ☺

Why are they so many different types of vaccines?

Why should I get vaccinated?

What is the immune system?

How does the immune system work?

What is a vaccine?

How do vaccines work?



• The immune system is a mobile defense system that continually patrols and deploys cells as 

needed across the body

• Vaccines are harmless forms of pathogen that work with the immune system to train our B 

and T cells (adaptive) to provide long-lasting protection

• The B and T cells of our adaptive immune system are individually highly specific and when 

combined incredibly diverse

• Due to the exquisite specificity built into our B and T cells, our immune systems can’t be 
overwhelmed by antigen or immunization 

SUMMARY

• Preventive vaccines have led to the control or elimination of 

many infectious diseases that once claimed millions of lives

• We need to view our communities as interconnected 

humans who take care of each other and provide 

protection for those who can’t be vaccinated



QUESTIONS? 
Ask now or email later

THANK YOU!

Aimee.Bernard@cuanschutz.edu

Immunize for Good.   Respect the Facts.   Protect Your Child.   Immunize for Good. 



RESOURCES

https://www.cdc.gov/vaccines/index.html

https://www.immunizecolorado.org/

https://www.voicesforvaccines.org

https://www.immunize.org/vaccines/

https://www.healthychildren.org/

https://www.cdc.gov/vaccines/index.html
https://www.immunizecolorado.org/
https://www.voicesforvaccines.org/
https://www.immunize.org/vaccines/
https://www.healthychildren.org/


BLOGS 

Team Vaccine

SCIENCE COMMUNICATION with AIMEE PUGH BERNARD

SOCIAL MEDIA

          @therealimmuninja

          @therealimmuninja

          @therealimmuninja    
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Help! Make It Make Sense 
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The immune system is your personal 
Transportation Security Administration (TSA)

• Detect patterns of danger - alert

• Detect patterns of self - tolerate


	Slide 1: The Immune System and  The Science Behind Vaccines 
	Slide 2: QUESTIONS
	Slide 3: IMMUNE CELLS ARE LIKE MARTIAL ARTISTS
	Slide 4: IMMUNE CELLS ARE LIKE MARTIAL ARTISTS
	Slide 5: THE CELLS OF THE IMMUNE SYSTEM ARE MOBILE 
	Slide 6: MANY TYPES OF IMMUNE CELLS IN OUR BODIES
	Slide 7: IMMUNE CELLS - NON-SPECIFIC and SPECIFIC
	Slide 8: B and T CELLS ARE SPECIFIC for 1 THING 
	Slide 9: VACCINES TRAIN THE IMMUNE SYSTEM
	Slide 10: VACCINES TRAIN THE IMMUNE SYSTEM
	Slide 11: QUICK REVIEW of CORE IDEAS
	Slide 12: QUESTIONS
	Slide 13
	Slide 14: GET VACCINATED TO PROTECT YOURSELF
	Slide 15
	Slide 16
	Slide 17: QUICK REVIEW of CORE IDEAS
	Slide 18: QUESTIONS that have been answered 
	Slide 19
	Slide 20: QUESTIONS?  Ask now or email later
	Slide 21: RESOURCES
	Slide 22
	Slide 23: The immune system is your personal  Transportation Security Administration (TSA)

