
Cell Types

Prokaryotic Cells
(and viruses)



Terminology
• Prokaryotic Cell: 

– Pro karyote = “before”  “nucleus”

– Bacteria & Archaea

• Eukaryotic:
– Eu karyote = “true” “nucleus”

– Plantae, Animalia, Fungi, Protista



The Evolving Understanding of 

Living Things

• 1735- 2 Kingdoms: Animalia & Vegetalia

• 1866- 3 Kingdoms: Animalia, Plantae, Protista

• 1925- 2 Kingdoms: Eukaryote, Prokaryote

Do you 
remember 

Classification
? KPCOFGS

• 1938- 4 Kingdoms: Animalia, Plantae,Protista, Monera

• 1940+- 5 Kingdoms: Animalia, Plantae, Fungi, Protista, Monera

• 1990’s- 6 Kingdoms: Animalia, Plantae, Fungi, Protista,        

Eubacteria, Archaebacteria

• Current-

– 3 Domains: Archaea, Eubacteria, Eukaryote

– 4 Eukaryote Kingdoms: Animalia, Plantae, Fungi, Protista ??

(Of course THIS too is debated)



Archaea are Prokaryotes, but 

NOT bacteria
Why do we know this?

– Evolutionary Biology

– Genetic Research

A new level of classification (Domain) above 
Kingdom was required to make our model 
fit our observations.

TOK: Classification as an invention



Types of Living Things



Prokaryotic Cells



Types of Prokaryotic Cells

• Archaea

• Eubacteria• Eubacteria



Prokaryotic Cell Structure

Prokaryotic cell parts 

are not generally 

membrane-bound, so 

we don’t refer to them 

as organelles. 

70s



70s



70s

“Naked” 
DNA!



What’s weird here?What’s weird here?



cell wall

plasma 

membrane

pili

mesosome

cytoplasm

Prokaryotic Cell Parts

Cell structures animation:

http://www.wiley.com/legacy/college/boyer/0470003790/animations/cell_structure/cell_structure.swf

ribosomes

flagella

nucleoid

Prokaryotic cell parts are not 

generally membrane-bound, so we 

don’t refer to them as organelles. 



cell wall: protective protein-based coating (Gram + / Gram -

)
plasma membrane: selectively permeable, controls entry & 

exit of materials to and from the cell. 

pili: attach to other bacteria for DNA transfer

mesosome

cytoplasm: contains enzymes for metabolic reactions 

Prokaryotic Cell Parts

Cell structures animation:

http://www.wiley.com/legacy/college/boyer/0470003790/animations/cell_structure/cell_structure.swf

ribosomes: protein synthesis (transcription & translation) 

flagella: whiplash-like motion causes movement

cytoplasm: contains enzymes for metabolic reactions 

nucleoid: closed-loop of bacterial DNA in a condensed area



mesosomes

Prokaryotic Cell Parts

These don’t really exist naturally as bacterial cell parts, and 

could be an example of a paradigm shift in thinking. 

They were observed in some electron micrographs and 

thought to be in-folds of membrane used for division, 

respiration or making cell walls…

… turns out they are an 

Cell structures animation:
http://www.wiley.com/legacy/college/boyer/0470003790/animations/cell_structure/cell_structure.swf

… turns out they are an 

artifact of the 

preparation method 

for some electron 

microscope images.  

http://en.wikipedia.org/wiki/Mesosome



Identifying Prokaryotic Structures in 

an Electron Micrograph





Past-paper question: E. coli TEM image

Image from IB Biology QuestionBank CDRom – get a copy here: https://store.ibo.org/biology

Identify these structures:

I. 

II. 

III. 

IV. 

Calculate the magnification of the 

image. 



Past-paper question: E. coli TEM image

Image from IB Biology QuestionBank CDRom – get a copy here: https://store.ibo.org/biology

Identify these structures:

I. Plasma membrane

II. Cell wall / pili

III. Nucleoid

IV. Cytoplasm / ribosomes

Calculate the magnification of the 

image.

1. Measure the scale bar in mm. 

2. Multiply x 1000 to convert to µm. 

That is the magnification. 

How long is the bacterium? 



Plasmids



Bacterial Shapes



Pathogenic and Probiotic

Bacteria Lab
• There is bacteria in yogurt?!

What about antibiotics?



Prokaryotic Reproduction



Prokaryotes divide by binary fission. 

Life cycle of E. coli from: http://en.wikipedia.org/wiki/Escherichia_co



Population Growth

• http://www.youtube.com/watch?v=gEwzDy
dciWc



How dirty is your phone? http://www.youtube.com/watch?v=4lmwbBzClAc



Genetic Transfer via Bacterial 

Conjugation

• Sex Pilus

• Plasmid





Images



Function / Uses of Prokaryotic Cells
• In humans

– Digestion- symbiotic relationship/up to 60% of fecal dry mass/ 
helps digest food we cannot alone / probiotics

– Skin- might help prevent excessive inflammation like 
psoriasis/withstands acidic environment and prevents pathogenic 
bacteria from growing

– The human microbiome (Thanks to A.V.W.) 
http://www.economist.com/node/21560523

– Probiotics & gut bacteria transplants– Probiotics & gut bacteria transplants

• In environment (Food Inc.)
– Angler Fish

– Cattle Digestion http://www.youtube.com/watch?v=NkhdGG5pVW8

• In food
– Buttermilk, Cheese, Yogurt 

– Bacteria in Food http://www.youtube.com/watch?v=6FPy5m1-
BQI

• Other Uses
– Transgenic Bacteria





Viruses



What is a virus?
• A virus is a small infectious agent that can replicate only inside the 

living cells of organisms. 
• Most viruses are too small to be seen directly with a light 

microscope. 
• Viruses infect all types of organisms, from animals and plants to 

bacteria and archaea.
• About 5,000 viruses have been described in detail, although there 

are millions of different types
• Viruses are found in almost every ecosystem on Earth and are the • Viruses are found in almost every ecosystem on Earth and are the 

most abundant type of biological entity.
• The study of viruses is known as virology, a sub-speciality of 

microbiology.
• We consider viruses to be 

NON LIVING

• SEM image of HIV



Viral Components

• Virus particles (known as virions) consist of two or three parts: 
the genetic material made from either DNA or RNA, long 
molecules that carry genetic information; a protein coat that 
protects these genes; and in some cases an envelope of lipids 
that surrounds the protein coat when they are outside a cell. 



Shapes / Forms?
• The shapes of viruses range from simple helical 

and icosahedral forms to more complex 
structures. 

• The average virus is about one one-hundredth 
the size of the average bacterium.
– Which is…?– Which is…?

Icosahedral Adenovirus Herpes Virus with lipid envelope



Discovering Viruses

• Dmitri Ivanovsky: 1892 article 

describing a non-bacterial 

pathogen infecting tobacco pathogen infecting tobacco 

• Martinus Beijerinck:1898 

discovery of the Tobacco Mosaic 

Virus



Viral Replication

• T4 Bacteriophage: 
http://www.youtube.com/watch?v=wLoslN
6d3Ec

• HIV: • HIV: 
http://www.youtube.com/watch?v=rqDk
YJn7w9Y&feature=related


