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Bacteria, archaea, protists, and viruses: the 
unseen world
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Do Now:  

• Based on the items you have been given 
determine if they are alive (including if 
had once been alive) or not alive.

• Describe the rules you used to your 
determinations.





13.3  What are bacteria?







Which characteristic listed below 
is not used for distinguishing 
between different strains of 

bacteria?

1. Shape

2. Size

3. Gram staining

4. DNA sequences



Take-home message 13.3

Bacteria are efficient single-celled 
organisms with an envelope surrounding 
the cytoplasm, which contains the DNA 
(they have no nuclei and no intracellular 
organelles). 

Bacterial cells undergo binary fission, and 
a single cell can grow into a colony of 
cells.



Bacteria Carry Genetic Information 
in Two Structures

1. A circular DNA molecule called the 
chromosome (1 or more)

2. Circular DNA molecules called plasmids

• Metabolic plasmids 

• Resistance plasmids 

• Virulence plasmids











Which form of bacterial genetic 
exchange would likely be the cause of 
a bacteria obtaining a plasmid carrying 

a gene for antibiotic resistance?

1. DNA replication

2. Conjugation

3. Transduction

4. Transformation



Take-home message 13.4

Bacteria sometimes carry the genes for 
specialized traits on small DNA molecules 
called plasmids that can be transferred 
from one bacterial cell to another by 
conjugation.

DNA can also be transferred laterally 
between bacterial cells by transduction or 
transformation.



13.6–13.9 

In humans,

bacteria can have

harmful or 

beneficial

health effects.



13.6 Many bacteria are beneficial



You owe your life to bacteria?

• Normal flora

– Bacterial competition

• Probiotic therapy

– Lactobacillus acidophilus



The Good!

• Bacteria are also 
beneficial to us

– Decomposers

• Recycle nutrients 
from waste

– Nitrogen fixers

• Fix nitrogen –
allowing nitrogen 
to continuously 
cycle through the 
environment



Take-home message 13.6

 Your body fights bacteria with bacteria. 

A disease-causing bacterium must colonize 
your body before it can make you sick, 
and your body is already covered with 
harmless bacteria. 

 If the population of harmless bacteria is 
dense enough, it will prevent invading 
bacteria from gaining a foothold.



13.7 Bacteria cause many 
human diseases.

Pathogenic bacteria





What causes us to get sick from 
a specific type of pathogenic 

bacteria?

1. Lack of competition for food and space by 
bacterial strains that normally inhabit our body.

2. We have been exposed to a pathogenic bacteria 
(like cholera).

3. A pathogenic bacteria has entered our body 
through a break in the skin.

4. 1 and 2

5. All of the above



Take-home message 13.7

 Some bacteria always cause disease and 
others do no harm except under certain 
conditions. 

 For example, Streptococcus pyogenes can 
be harmless, but under some conditions, it 
releases toxins that are responsible for 
strep throat, scarlet fever, and necrotizing 
fasciitis (caused by the flesh-eating 
strains).



13.8  Bacteria’s resistance to 
drugs can evolve quickly.





Where do antibiotics come from, and 
why do they so quickly lose their 

effectiveness?

Chemicals that kill!



Bacteria and other microbes resist 
antibiotics in a variety of ways:

 Pumping antibiotics out of their cell

 Proteins that bind to the antibiotic 
molecule and block its lethal effect



Bacteria and other microbes resist 
antibiotics in a variety of ways:

 Enzymes that break down the antibiotic 
molecules that are then used as fuel to 
help the bacteria grow faster



Why is it essential to take every 
dose of an antibiotic prescribed 
by a doctor?





What actions can cause 
antibiotic resistance to evolve in 

bacteria?
1. Your immune system overcoming a 

bacterial infection

2. Not taking antibiotics when you have a cold 
or the flu

3. Not taking the full dose of antibiotics 
prescribed by your doctor for an infection

4. Raising free-range cattle that are not 
treated with hormones or antibiotics



Classroom Catalyst

Antibiotics-Modes of Action 
and Resistance



How do antibiotics kill bacteria?

1. Inhibit cell-wall biosynthesis

2. Inhibit bacterial protein synthesis

3. Inhibit bacterial DNA replication

4. All of the above

5. None of the above



Take-home message 13.8

Microbes routinely evolve resistance to 
antibiotics. 

 The genes that allow bacteria to combat 
antibiotics are located on plasmids, and 
plasmid transfer allows an antibiotic-
resistant bacterium to pass that resistance 
to other bacteria.



Take-home message 13.8

 Excessive use of antibiotics in medicine 
and agriculture has made several 
pathogenic bacteria resistant to every 
known antibiotic, and infections caused by 
these bacteria are nearly impossible to 
treat.



Viruses



13.16  Basic Structure of Virus





Lytic Cycle



Lysogenic Cycle



Lytic vs. Lysogenic



How is more flu virus made in 
an infected individual?

1. The virus replicates in the fluids of the 
nose and mouth.

2. The virus enters your cells to hide from 
the immune system and replicates itself.

3. The virus enters your cells and uses your 
cellular machinery to replicate itself.

4. The resident bacteria in your body copy 
the virus.



Take-home message 13.16

A virus  takes over the protein-making 
machinery of the host cell to produce 
more viral genetic material (RNA or DNA) 
and more viral protein. 

 The viral proteins and genetic material are 
assembled into new virus particles and 
released from the cell.



13.17  Viruses are responsible for 
many health problems.



Why do flu viruses change quickly?

DNA vs. RNA viruses



Influenza is an RNA virus.  Why 
do you need to get vaccinated 

for influenza every year?

1. Because the vaccination elicits a weak immune 
response

2. Because the number of viral particles increases 
every year overwhelming the immune response

3. Because different strains of influenza are present 
each flu season

4. 2 and 3



Take-home message 13.17

Many diseases are caused by viruses. 

DNA viruses are relatively stable because 
DNA replication enzymes check for errors 
and correct them during replication. 



Take-home message 13.17

RNA viruses change quickly because RNA 
replication enzymes do not have error-
checking mechanisms. 



13.18  Viruses infect a wide 
range of organisms.





Glycoproteins

Receptor 
Sites

Virus

VIRUS IDENTIFIES HOST CELL
A virus recognizes cells it can infect by matching its glycoprotein
with a receptor site on a cell.

Cell



Take-home message 13.18

Glycoproteins on the surfaces of viruses 
determine what cells they can invade. 

Most viruses infect just one species, or 
only a few closely related species, and 
enter only one kind of cell in that species.   



13.19  HIV illustrates the difficulty of 
controlling infectious viruses.



HIV mutates easily.



HIV Attacks White Blood Cells 



The Immune System Collapses

Normally, white blood cells all work 
together to identify and destroy cells that 
have been infected by a virus.

HIV kills the cells that hunt for viruses and 
bacteria.

 The immune system begins to fail.



How does HIV evade the host 
immune system?

1. It attacks white blood cells of the 
immune system.

2. It mutates rapidly.

3. HIV actually evolves in the patient, 
so it is always changing.

4. All of the above



Take-home message 13.19

HIV is especially difficult to control. 

Mutations change the properties of the 
virus so that it is hard for the immune 
system to recognize it, and they produce 
variants that are resistant to the drugs 
being used to treat the HIV infection. 



Pathogen transmission

• Vector transmission

• Droplet transmission

• Direct contact transmission

• Bodily fluid transmission



Pathogen Prevention and 
Treatment

• Prevention

– Vaccination

– Sanitation

• Disinfectants

• Personal Hygiene

• Wash food preparation 
surfaces and food

– Food preparation

• Heating food properly

• Refrigerating food

• Treatment

– Antibiotics

– Over the counter cold 
medicine

– Treat symptoms

– Rest

– Hydration



Viruses and Bacteria:  Alive or 
Not Alive



Take-home message 13.16

A virus is not alive, but it can carry out 
some of the same functions as living 
organisms, provided that it can get inside 
a cell. 


