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Microbes 

•  A microbe is anything too small to be visible to the naked eye  

•  Two types of microbes are bacteria and viruses  

•  We are surrounded by microbes all the time 

•  Some types help you, like the bacteria in your digestive tract that 
help break down food  

•  Some types of bacterium and viruses can make you ill 

Red Blood Cells Neurons Flu Virus 



•  Human cells, bacteria and viruses are different sizes  
•  Most bacteria is roughly 10 times bigger than a virus  
•  A human cell is roughly 100 times bigger than a virus 
•  Viruses are so small that most cannot be seen with a light microscope, 

but must be observed with an electron microscope. 

Sizes of Microbes 



What are bacteria? 

•  Bacteria are single-celled organisms  
•  There are thousands of types of 

bacteria, and they live virtually 
anywhere  

•  Bacteria are much bigger than viruses 
(but still way too small for you to 
see)  

•  Bacteria are much more complex than viruses  
•  Bacteria have the tools to reproduce themselves by themselves  
•  They are filled with fluid, and may have threadlike structures to 

move themselves, like a tail 
•  Even the cleanest of us still carry about ten bacterial cells for every 

human cell 
•  Most of these germs are actually healthy bacteria 



•  Amoebas are unicellular organisms typically found in freshwater on 
decaying vegetation  

•  The most famous species is the Amoeba proteus  
•  All amoebae have a single nucleus and a simple contractile vacuole 

What are ameobae? 



What are viruses? 

Rhinovir
us 

•  A virus may have a spiny outside layer, called the envelope  
•  Viruses have a core of genetic material, but no way to reproduce it 

on their own 
•  They infect cells and take over their reproductive machinery to 

reproduce 



TRUE or FALSE? TRUE or ? 

A virus is alive. 



FALSE 

•  Viruses are not alive 

•  They are inanimate complex organic matter  

•  They lack any form of energy, carbon metabolism, and cannot 
replicate or evolve  

•  Viruses are reproduced and evolve only within cells  



Bacteria and Viruses 

•  Living organisms do all of the following: 

–  Undergo metabolism (eat) 

–  Maintain homeostasis (are stable) 

–  Grow (possess a capacity to grow) 

–  Respond to stimuli 

–  Reproduce 

–  Adapt to their environment in successive generations through 
natural selection 

•  Bacteria are living organisms 

•  Viruses do not eat, reproduce, grow or respond to stimuli 

–  Viruses are not living  

–  They are parasites 

–  They must exist inside a host (like a person) 



DNA and RNA 

•  We all share basic chemicals, proteins, and a similar structure 
•  All living things have Deoxyribonucleic acid (DNA) 
•  Viruses have smaller stands of Ribonucleic acid (RNA) 
•  Viruses can attach to a cell and inject their nucleic acids into the 

cell for replication 



Electronic micrograph  of herpes virus 
attaching to a cell 



How Viruses Make You Sick 
  
     They infect your cells: 



Disease Transmission 

Can occur through: 
•  Food and Water 
•  Airborne 
•  Surface Contamination 
•  Close Contact 

–  Droplet 
–  Touch 

•  Blood 
•  Vector 







Vector Transmission 

•  Point to point transmission from one 
organism to another  

•  For example: mosquito is host and 
transmits the virus to a human  



Influenza virus 

•  RNA, enveloped 
•  Viral family: Orthomyxoviridae 
•  Size: 80-200 nanometers in diameter 

•  Three types: A, B, C 

•  Surface antigens 
–  H (hemagglutinin) 
–  N (neuraminidase) 

–  16 H types and 9 N types known 

A virus is a “piece of bad news wrapped up in a protein” 
- Sir Peter Medawar, 1960 Nobel Prize for work on basic science of organ transplantation  



 

      
      

 COLD 
 

Symptoms develop in days 
No/mild Fever 

Wet cough 
Sore throat 

Slight aches and pains 
Headache may be mild 

Mild tiredness 
Stuffy nose 
Sneezing 

FLU 
 

Symptoms develop in hours 
Fever(>100°F) 

Dry cough 
Sore throat 

Severe aches and pains 
Headache may be severe 

Moderate to severe tiredness 
Chest discomfort with coughing 

Chills 

•  The common cold and flu are both respiratory illnesses caused by 
different viruses 

•  Difficult to tell the difference between the two illnesses 
•  Flu is usually worse than the common cold 
•  More common flu symptoms: fever, body aches, extreme 

tiredness, dry cough 
•  Flu can be fatal (a cold cannot) 



Match the number of deaths to the event: 

36,000 

34,000 

2.4 million 

650,000 

18,000 

US Deaths/year AIDS 

Total Annual US Deaths 

US Deaths/year Flu 

US Deaths in 2009 MVC 

US Deaths 1918-19 flu pandemic 



How does the flu get around?   

•  Through the air: we think flu is spread through the air over short 
distances (6 feet) 

•  Through droplets on contaminated surfaces and shared items 
–  The influenza virus can live outside a host for 2-8 hours 

•  Through close contact: if someone touches you with 
contaminated hands 



How Do I Get the Flu? 



How Do I Get the Flu? 





How Does My Body Fight the Flu? 

•  An antibody is a protein that your body makes 
•  The antibody grabs onto a virus, inactivates it, and won’t let it invade 

any cells 



Antigenic Drift 

•  Flu viruses are constantly evolving: they change in response to 
conditions 

•  When flu RNA is copied, small mistakes are made, though often, the 
‘mistake’ RNA does not work  

•  Sometimes two or more viruses invade the same cell, mix their RNA 
and over time,  and get something a little different 

•  The protein coat changes in a flu virus, and now, the antibodies can’t 
grab this virus as easily (but they still grab on sometimes) 



Antigenic Shift 

•  Sometimes two or more viruses invade the same cell, mix their RNA and 
get something very different.   

•  This forms a completely new type which is much better at attacking 
cells that any of its predecessors 

•  The antibody can’t grab this virus at all, and so the body is defenseless 
against this virus 

•  You need a flu vaccine to help you make antibodies to fight this new flu 



Treatment of Diseases 

•  Bacterial infections 
–  Antibiotics kill bacteria (Penicillin, Ciprofloxacin, tetracycline, 

quinolone, cephalosporin, sulfonamide) 
–  Prevention 

•  Viruses 
–  Antivirals inhibit viruses, but you can’t kill a virus because it 

isn’t alive. 
–  Prevention 

•  Your body fights both bacterial and viral infections 



Prevention of Diseases 

•  Vaccines  
–  They trick your body into thinking you have the disease 

so you learn how to fight the disease 
•  Personal Hygiene 

–  Wash your hands 
–  Cover your cough 
–  Protect yourself and others 

•  Social Distancing 
–  Stay away from sick people 
–  Stay home when you are sick 
–  Avoid large crowds 



Who should be immunized against 
influenza? 

Just pregnant women and children 

People who weren’t vaccinated last year 

Everyone 

High-risk folks only 

Nearly everyone 6 months of age and older 



TRUE or FALSE? TRUE or ? 

The Flu vaccine can give you the flu. 



FALSE 

•  The Flu vaccine is made from inactivated virus RNA    
•  These are harmless to reproduce, but they trick the body into 

thinking that they are real viruses  
•  The body then makes antibodies against the flu virus 
•  Then your body knows how to fight the flu when it encounters it 

again 



TRUE or FALSE? or FALSE? 

This year’s regular flu vaccine protects 
against H1N1 influenza. 



TRUE 

•  The 2011-2012 vaccine does protect against H1N1 influenza 
•  The influenza A (H1N1) vaccine virus strain is derived from a 2009 

pandemic influenza A (H1N1) virus  
•  3 strains in the vaccine: 

•  A/California (H1N1)-like  
•  A/Perth (H3N2)-like   
•  B/Brisbane/60/2008-like antigens 





The Social Mixing and Respiratory Transmission in Schools 
•  Background: We know children spread the flu, but we don’t 

understand fully how it is transmitted  
•  Question:    

–  How do students come into contact with one another at school 
that might spread the flu?  

•  Measure interactions with:    
–  Motes, diaries, and videos 
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This picture and those following were drawn by Pittsburgh public schools 
1st graders  as part of the Pittsburgh Influenza Prevention Project. 










