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MICROORGANISMS

MICROORGANISM DEFINITION

– Comes from the Greek words, mikrós, meaning 
"small" and organismós,  meaning "organism.“

– Microorganisms are also known as microbes.

– The study of microorganisms is called microbiology.

– Anton van Leeuwenhoek discovered 
microorganisms in 1675 using a microscope of his 
own design.

– A microscopic organism comprises either a single 
cell, cell clusters, or no cell at all (acellular).

• Unicellular - an organism made of only one cell.

• Acellular -organisms that exist without a cellular structure.

CELLS

– Cells are the basic unit of structure in most living 
organisms.

– Cells have different shapes & characteristics based 
on their function.

– Most cells consist of a…

• Cell membrane or the outside boundary that separates 
the cell from the environment.

• Cytoplasm or the thick gel-like substance located within 
the cell membrane & houses all organelles of the cell.

• Nucleus or the location of most of the genes & organelles 
that directs the majority of the cell’s activities.

TYPES OF CELLS

– There are 2 main categories of cells

1. Prokaryotic cells
• Cells that do not contain a nucleus

• Ex.) Bacteria & Archaea

2. Eukaryotic cells
• Cells that do contain a nucleus

• Ex.) Plant cells, animal cells, protists, & fungi

MICROORGANISM FACTS

+ Microorganisms are very diverse; they include 
bacteria, fungi, and protists.

+ They also include microscopic plants (green algae) 
and animals such as plankton. 

+ Most microorganisms are unicellular (single-celled) 
however some multicellular organisms are 
microscopic.

•Some unicellular protists and bacteria are 
macroscopic and visible to the naked eye.

•Microorganisms live in all parts of the Earth where 
there is liquid water, including soil, hot springs, on 
the ocean floor, high in the atmosphere and deep 
inside rocks within the Earth's crust.

MORE MICROBE FACTS

https://drive.google.com/open?id=0B0CEqnfYRV1TSi1EWUlCMUM2Z0E
https://drive.google.com/open?id=0B0CEqnfYRV1TV2RRWVFjYS1WamM
https://drive.google.com/open?id=0B0CEqnfYRV1TZExHQUNxY1I5M3M
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HOW THEY WORK
Microorganisms can also be autotrophic or heterotrophic.

• An autotroph is an organism that can 
make their own food typically through 
photosynthesis.

• A heterotroph is an organism that cannot 
make their own food. 

– Microorganisms are critical to nutrient recycling in 
ecosystems as they act as decomposers.

METHODS OF MOVEMENT IN MICROORGANISMS

– Flagellum (flagella, pl.)
• “tail-like ” structure attached to the outer membrane of some cells & 

cellular organisms.

• Moves in a snake-like, side-winding motion.
– Ex.  Bacteria cells

– Cilium (cilia, pl.)
• “hair-like” structures that  outer membrane of some cells & cellular 

organisms.

• Moves in a back-and-forth motion moving at about 

40-60 strokes per second.
– Ex.  Paramecium 

DIFFERENCES IN MOVEMENT
EXAMPLES OF COMMON MICROORGANISMS

1. Bacteria
✕One-celled, non-nucleus containing microorganism that 

comes in various shapes from spheres, to rods, to spirals.
✱ Toxin: A poison produced by bacterial pathogens that damage 

cells.

✕Diseases caused by bacteria
✱ Tetanus

✱ Typhoid fever 

✱ Diphtheria, 

✱ Syphilis, 

✱ Cholera,  

✱ Leprosy 

✱ Tuberculosis (TB)

2. Virus
✕ a small acellular organism 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.

✕ 1st discovered in 1898, there are millions of 

different types.

✕Diseases caused by viruses include
✱ Influenza (Flu)

✱ Common cold

✱ Chicken pox

✱ SARS

✱ HIV/AIDS

How A Virus Works (Viceo Clip) Vaccines

3. Fungi

• Many fungi are parasites on plants and animals, 
including humans.

• Some fungi can cause serious diseases in humans several 
of which may be fatal if untreated.

• Diseases caused by fungi include…
– Ringworm

– Athlete’s foot

– Toxic black mold

– Mold/Fungus specific allergies 

4. Protists
• Unicellular or multicellular organism without specialized 

tissues.

• Diseases caused by protists include…
– Malaria

– African sleeping sickness

– Amebic dysentery

https://drive.google.com/open?id=0B0CEqnfYRV1TM1Y5d0RPczU0M1k
https://drive.google.com/open?id=0B0CEqnfYRV1TUlFOYzdSNFNRUEE
https://drive.google.com/open?id=0B0CEqnfYRV1TMWtCZVVXaVBUV1E
https://www.youtube.com/watch?v=Rpj0emEGShQ
https://www.brainpop.com/health/diseasesinjuriesandconditions/vaccines/
https://drive.google.com/open?id=0B0CEqnfYRV1TS3d2RHFub25KYU0
https://drive.google.com/open?id=0B0CEqnfYRV1TVWNjaG1Zc3BYZXc
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The World of Amoeba, 
Euglena, Paramecium, 

and Volvox Cells

Let’s Learn About These Cells
●What does it look 

like

●Special features

●Movement

●Feeding

●Reproduction

Amoeba

Amoebas are single-celled organisms 

They live in water, including lakes, ponds, streams, 

rivers, and puddles.

Special features of the Amoeba
● They spend most of their time attached to the 

bottom or to plants.

● All the amoebas of the same species will 

unattach from the bottom or plants and 

float around until they land in a new place 

and re-attach

● Amoebas are helpful when they control algae
in ponds, lakes, and streams. 

How does the Amoeba move?

This type of movement is called 

“cytoplasmic streaming”

The pseudopod is used to 
help the amoeba move, and 
also to eat. This part of the 
amoeba's body can stretch out 
and pull itself to move and 
transport nutrients within the 
cell.

The most important part of an 
amoeba might be the pseudopod 

https://drive.google.com/open?id=0B0CEqnfYRV1Td2k1UVNaamhnenc
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How does it eat?

●To eat, the amoeba stretches out 
the pseudopod, surrounds a piece 
of food, and pulls it into the rest of 
the amoeba's body.

●Amoebas eat algae, bacteria, 
other protozoans, and tiny 
particles of dead plant or animal 
matter. 

Amoeba

eating

Video Clip

How does it reproduce?
●Amoebas reproduce (make more 

amoebas) asexually by a process 

called binary fission. This means 
that one amoeba can split in half 
and make two identical new 
amoebas.

Amoeba Reproducing

Euglena

It looks slimy, a lot like algae. Some 

people say it looks like "pea soup." 

You will find them in water such as 

ponds or marshes.

Special Features

They can make their own food like a plant, but they 

can also eat other things, like an animal. They can 

also swim and move. 

Euglena are interesting 

because they are a sort of 

combination of plant and 

animal.

Some Euglena are 

green because they 

have chlorophyll from 

eating green algae.

https://www.youtube.com/watch?v=pvOz4V699gk
https://drive.google.com/open?id=0B0CEqnfYRV1TcGxwbTc4ZFQ3aW8
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Movement
Euglena gracilis
has a long hair-
like thing that 
stretches from its 
body (see top 
picture). This is 
called a 

flagellum, 

and the euglena 
uses it to swim.

How and what does the Euglena eat?

It has a red eyespot that it uses its to locate light. 

Without light, it cannot use its chloroplasts (green 
parts inside the body) to make itself food. Algae is a 
source of chloroplasts. 

When Euglena doesn't have enough light to make its 
own food, it looks for other things to eat. Swimming 
around, it preys on other tiny organisms, such as 
amoeba and paramecium.

The Euglena Reproduces

In order for Euglena to make more Euglena, it will complete a 

process called mitosis. That means it can split itself in half 

and become two Euglena. It is asexual. It can only do 

this if it is well-fed and if the temperature is right. Euglena

can reproduce better in warm temperatures. 

Paramecium

• the most commonly observed protozoans 

• is an oval, slipper shaped micro-

organism, rounded at the front/top and 
pointed at the back/bottom 

• they live in aquatic environments, usually in 
stagnant, warm water

What’s Special about the Paramecium?

● It has a slipper-like shape 

● It follows a spiral path while rotating on the long axis 

● It is known for its avoidance behavior.  If it 
encounters a negative stimulus, it can rotate up to 360 
degrees to find an escape route

Movement of the Paramecium
The paramecium 
swims by beating the 

cilia. 

The paramecium 
moves by spiraling 
through the water 

https://drive.google.com/open?id=0B0CEqnfYRV1TQlljd29rYUNXYXc
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Paramecium feeding habits 
include:

Paramecium feed on 

microorganisms like 

bacteria, algae, and yeasts

They  play a role in the carbon cycle 
because the bacteria they eat  are 
often found on decaying plants. 

They will also eat the decaying 
plant matter  further  aiding 
decomposition.

How the Paramecium Reproduces

Paramecium are capable of both sexual and 

asexual reproduction.
Paramecium can 

reproduce asexually 

two or three times a 

day.

Paramecium only reproduce 

sexually under stressful 

conditions.

The Volvox

Volvox is found in 

ponds and ditches, 

and even in shallow 

rain puddles. 

Volvox are one-

celled algae called 

ciliates that live 

together in a colony.

Special Features of the Volvox

The colony is a hollow ball with 

500 to 20,000 individual cells.

Volvox is a freshwater algae

Volvox colonies have a front 

and rear end or a “north and 

south pole”, since volvox 

resembles a planet. The 

eyespots are prominent in the 

northern region. 

How Does the Volvox Move?
● Volvox is a green algae which exists as a grand 

spherical colony. Each little algae within the colony 

holds two flagella, whip-like hair. The algae are 

connected to each other by thin strands of cytoplasm 
which help the whole colony to swim in a organized 
manner.

This photograph was taken 
with a X40 phase contrast 
and shows part of the outer 
sphere with a daughter cell 
just to the lower left of the 
picture. The arrow is 
showing the flagella that 
protrude through the 
colony to propel the Volvox 

through the water.

https://drive.google.com/open?id=0B0CEqnfYRV1TNFZQdXdtNTg2U1E
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What does a Volvox eat?
● The volvox eat algae and many different kinds of 

plants.

● Volvox also produce food by photosynthesis

● To find its food the Volvox shifts through the water by 
using its flagella.

How does the Volvox 
reproduce?
Volvox cell reproduces asexually as 

well as sexually.

The Amoeba, Paramecium, Euglena, and Volvox 

All are protists: eukaryotes that cannot be classified as 

animals, plants, or fungi. 

Classified by their Movement and Way of Life. 

Movement 

● Amoeboid (pseudopodia) 

● Ciliate (cilia) 

● Flagellate (flagella) 

● Parasitic (attachment to a host cell) 

Way of Life

● Autotrophic: make their own food (plant like) 

● Heterotrophic: consume autotrophs or other heterotrophs 

(animal like) 

● Heterotrophic with cell walls and reproduce with spores (sort 

of animal and plant like) (fungus like) 

The Amoeba, Paramecium, Euglena, and 

Volvox  - Organelles in common 

•Nucleus 

•Cytoplasm 

•Food vacuoles: food that is being digested 

or broken down to provide the cell with 

energy. 

•Contractile vacuoles (vesicles): 

pump excess water from the cell; 

keeps water levels w/in the cell consistent. 

The Amoeba, Paramecium, Euglena, 
and Volvox Differences in organelles

Amoeba (0.25mm – 2.5mm) 
● Pseudopodia 
● Cell membrane 
● Endoplasm 
● Ectoplasm 

Paramecium (up to 2mm) *most 
complex 
● Cilia 
● Pellicle 
● Oral groove 
● Macronucleus 
● Micronucleus 

Euglena (15 – 500μm) 
● Flagella 
● Pellicle 
● Stigma/eyespot 
● Chloroplasts 

Volvox (can be large enough to 
be seen w/ the naked eye) 

● Flagella 
● Cytoplasm 
● Chloroplasts 
● Live in colonies 


