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How does the immune system work?

Our body is exposed to

Germs (bacteria/virus)

Food and water

we take
Air we breathe

Graphics adapted 

from Scienceabc.com
But we do not fall sick



All thanks to our immune system
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from MedSimplified.com



Innate Immunity

Graphics adapted 

from MedSimplified.com

• Immunity we are born with

• Kill bacteria or virus in a 

non-specific way

• Cells either eat the germs or secrete

chemicals to kills them



Innate Immunity
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from MedSimplified.com



Adaptive Immunity

Graphics adapted 

from MedSimplified.com

T-helper T-Cytotoxic

• Immunity we acquire following

infection (adapts to the infection)

• Highly specific to the type of 

bacteria or virus causing infection

• Recognize specific proteins on 

the surface of germs (antigens)

Kill infected cells

Produce Antibodies

-Bind to the surface of virus/bacteria and blocks it

-Help innate immune cells to find and eat them

Help B- and T- cells 



Adaptive Immunity (retain memory) – the basis of vaccination

Graphics adapted 

from MedSimplified.com

The secondary (and tertiary and    

subsequent) immune response is: 

FASTER, GREATER and STRONGER

1st time exposure

• Body produce B- and T-cell response

• But is usually slow as it is still adapting

• Also retain memory of the virus/bacteria

• When challenged again with same antigen, body mounts a fast and

strong immune response



Practice makes progress

● Practicing is a great way to learn a new 
skill or reach a new goal

○ Learning an instrument
○ Running a set distance
○ Scoring high marks on a test
○ Landing that job
○ Practice makes perfect

https://images.app.goo.gl/XnAL3k5hQBEJB7V97



Vaccination is practice for the immune system – without getting sick!

● Controlled exposure to an exogenous molecule to illicit a mild immune response
○ Molecule may be

■ Weakened/inert form of the pathogen
■ Protein expressed by the pathogen

○ Trains the immune system to more rapidly recognize the pathogen in the future

What is 

this? Vaccine

Moderate 

immune 

response

I’ve seen 

this before… Pathogen

Robust 

immune 

response

Vaccination Re-introduction



SARS-CoV-2 
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All vaccines work in the same general way –
they present a target for the immune system, 
to “educate” the immune system to 
recognize a pathogen.

Many different “targets” can be used.



Vaccines against SARS-CoV-2 train your immune system to 
recognize the virus, or parts of it, to produce protective 

antibodies that prevent infection

© 2021 Thomas Melendy – Reproduction of this material is prohibited without the authors’ consent.

Anti-SARS-CoV-2 antibodies



Sometimes inactivated or attenuated virus is used in 
vaccines to produce an immune response

© 2021 Thomas Melendy – Reproduction of this material is prohibited without the authors’ consent.



Sometimes only 

parts of the virus are 

used in vaccines 
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Adenovirus vaccines (Astra Zeneca – 2 doses; Johnson & Johnson – 1 dose)

Different approaches to display the spike protein for the immune system

AAAAA

mRNA
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mRNA vaccines (Pfizer and Moderna – 2 doses)

Recombinant protein vaccine (Novavax – 2 doses)
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Indirect protection of population
● If enough people are immune
● Reduces chance others will get 

infected
● For COVID-19, estimated:

○ 70-90% of population will 
need to be vaccinated

○ NY state is at 1% fully 
vaccinated

Herd Immunity

For COVID-19, herd immunity can protect:
• Kids
• Vaccinated, but vaccine didn’t work
• Others who didn’t get vaccine

Healthy,

Not immunized

Sick,

Not immunized

Healthy,

Immunized



Unvaccinated population
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Partially vaccinated population
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With widespread immunization, HERD 

IMMUNITY protects the non-immune! 

© 2021 Thomas Melendy – Reproduction of this material is prohibited without the authors’ consent.



Concerns about vaccines against SARS-Cov-2

● mRNA will integrate into my DNA

● There are fertility concerns with the vaccines

● The side effects aren’t worth it

● The vaccines won’t work in older people

● The vaccines were rushed – how is it possible to have had this happen so quickly?

● The variants we are hearing about will make the vaccines moot



Possible with significant funds to allow parallel tracks of 
science and production

backed by decades of basic science research



Variants in NYS



How the known variants of concern affect covid-19 and vaccines


