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What is a vaccine? 
• A vaccine is a type of medicine that trains the body’s 

immune system so that it can fight a disease it has not 
come into contact with before. Vaccines are designed to 
prevent disease, rather than treat a disease once you have 
caught it.  

                                                               OR 

• A vaccine is a biological preparation that provides active 
acquired immunity to a particular disease. A vaccine 
typically contains an agent that resembles a disease-
causing microorganism and is often made from weakened 
or killed forms of the microbe, its toxins, or one of its 
surface proteins. The agent stimulates the body's immune 
system to recognize the agent as a threat, destroy it, and to 
further recognize and destroy any of the microorganisms 
associated with that agent that it may encounter in the 
future.  
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• Vaccines can be prophylactic (to prevent or 

ameliorate the effects of a future infection 

by a natural or "wild" pathogen), or 

therapeutic (e.g., vaccines against cancer, 

which are being investigated . 
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        Properties of a good vaccine 

• Ability to elicit the appropriate immune 
response for the particular pathogen. 

• Long term protection. 

• Safety 

• Stability 

• Inexpensiveness 



How do vaccines work? 

 



Types of vaccines 

• Live-attenuated vaccines 

• Inactivated vaccines 

• Subunit, recombinant, 
polysaccharide, and conjugate 
vaccines 

• Toxoid vaccines 

 



Live-attenuated vaccines 
 

• Live vaccines use a weakened (or attenuated) 
form of the germ that causes a disease. 

• Because these vaccines are so similar to the 
natural infection that they help prevent, they 
create a strong and long-lasting immune 
response. Just 1 or 2 doses of most live vaccines 
can give you a lifetime of protection against a 
germ and the disease it causes. 

 



• Live vaccines are used to protect against: 

• Measles, mumps, rubella (MMR combined 
vaccine)  

• Rotavirus  

• Smallpox  

• Chickenpox  

• Yellow fever  
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https://www.vaccines.gov/diseases/mumps
https://www.vaccines.gov/diseases/rubella
https://www.vaccines.gov/diseases/rotavirus
https://www.cdc.gov/smallpox/vaccine-basics/index.html
https://www.vaccines.gov/diseases/chickenpox
https://www.vaccines.gov/diseases/yellow_fever


Limitations of live attenuated 

vaccines 

• Because they contain a small amount of the 

weakened live virus, some people should talk to 

their health care provider before receiving them, 

such as people with weakened immune systems, 

long-term health problems, or people who’ve had 

an organ transplant.  

• They need to be kept cool, so they don’t travel 

well. That means they can’t be used in countries 

with limited access to refrigerators.  

 



Inactivated vaccines 
 • Inactivated vaccines use the killed version of the 

germ that causes a disease. 

• Inactivated vaccines usually don’t provide 
immunity (protection) that’s as strong as live 
vaccines. So one may need several doses over time 
(booster shots) in order to get ongoing immunity 
against diseases. 

• Inactivated vaccines are used to protect against: 

• Hepatitis A  

• Flu  

• Polio  

• Rabies  
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Subunit, recombinant, polysaccharide, and 

conjugate vaccines 

 
• Subunit, recombinant, polysaccharide, and 

conjugate vaccines use specific pieces of the germ 
— like its protein, sugar, or capsid (a casing 
around the germ). 

• Because these vaccines use only specific pieces of 
the germ, they give a very strong immune 
response that’s targeted to key parts of the germ. 
They can also be used on almost everyone who 
needs them, including people with weakened 
immune systems and long-term health problems. 



• One limitation of these vaccines is that you may need 
booster shots to get ongoing protection against diseases. 

• These vaccines are used to protect against: 

• Hib (Haemophilus influenzae type b) disease  

• Hepatitis B  

• HPV (Human papillomavirus)  

• Whooping cough (part of the DTaP combined vaccine)  

• Pneumococcal disease  

• Meningococcal disease  

• Shingles  
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Toxoid vaccines 
 • Toxoid vaccines use a toxin (harmful 

product) made by the germ that causes a 
disease. They create immunity to the parts 
of the germ that cause a disease instead of 
the germ itself. That means the immune 
response is targeted to the toxin instead 
of the whole germ. 

• Like some other types of vaccines, you 
may need booster shots to get ongoing 
protection against diseases. 

• Toxoid vaccines are used to protect 
against: 

• Diphtheria  
• Tetanus  

 

https://www.vaccines.gov/diseases/diphtheria
https://www.vaccines.gov/diseases/tetanus


What are recombinant vaccines? 

• A recombinant vaccine is a vaccine 

produced through recombinant DNA 

technology. This involves inserting the DNA 

encoding an antigen (such as a bacterial 

surface protein) that stimulates an immune 

response into bacterial or mammalian cells, 

expressing the antigen in these cells and 

then purifying it from them.  



Types of Recombinant Vaccines 

 

• The recombinant vaccines may be broadly 
categorized into three groups:  

 

•  Subunit recombinant vaccines 

• Attenuated recombinant vaccines 

• Vector recombinant vaccines 

 
        



Subunit recombinant vaccines:  

• These are the components of the pathogenic 

organisms. Subunit vaccines include proteins, 

peptides and DNA 

• The advantages of these vaccines include their purity in 

preparation, stability and safe use. The disadvantages are 

— high cost factor and possible alteration in native 

conformation. Scientists carefully evaluate the pros and 

cons of subunit vaccines for each disease, and proceed on 

the considered merits.  

 



Hepatitis B Vaccine 

• Hepatitis B is a widespread disease in man. It 
primarily affects liver causing chronic hepatitis, 
cirrhosis and liver cancer. Hepatitis B virus is a 42 
nm particle, called Dane particle. It consists of a 
core containing a viral genome (DNA) surrounded 
by a phospholipid envelope carrying surface 
antigens. 

• It is however, very difficult to grow hepatitis B 
virus in mammalian cell culture and produce 

surface antigens.  



• The gene encoding for hepatitis B surface antigen 

(HBsAg) has been identified. Recombinant 

hepatitis B vaccine as a subunit vaccine, is 

produced by cloning HbsAg gene in yeast cells. 

Saccharomyces cerevisiae, a harmless baking and 

brewing yeast, is used for this purpose (Fig. 

16.1B). The gene for HBsAg is inserted (pMA 56) 

which is linked to the alcohol dehydrogenase 

promoter. These plasmids are then transferred 

and cultured.  



 



Attenuated recombinant vaccines: 

 

• These are the genetically modified 

pathogenic organisms (bacteria or viruses) 

that are made non-pathogenic and used as 

vaccines.  

• Vaccines against Viruses- Vaccinia Virus 

 



Vector recombinant vaccines:  

• These are the genetically modified viral 

vectors that can be used as vaccines against 

certain pathogens.  



Future Developments 

• Identification and utilization of better 
immunogens as new vaccines for diseases. 

• Better vaccine delivery methods: oral, intranasal 
and systems allowing mass vaccinations. 

• Expression of foreign proteins in plants and the 
development of edible vaccines. 

• Vaccines developed for non-infectious agents: 
control and prevent cancer, vaccines to induce 
long lasting contraception. 
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