CLASSIFYING LIFE: InfoPacket

SYSTEMS OF CLASSIFICATION 
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When Linnaeus developed his system of classification, he organized everything into 2 kingdoms, Plants and Animals. But the use of the microscope led to the awareness of other organisms and the identification of differences in cells.  A two-kingdom system was no longer useful.  A five kingdom system came about that separated monerans (bacteria), protists, animals, fungi and plants.  More recently the study of monera showed a category of unique bacteria, ones that have different genetic make-up and are typically found in extreme environments; Archaeabacteria.  These organisms, although prokaryotic like bacteria, are closer related to eukaryotic organisms than bacteria and have been put in a category of its own.  The current system to categorize life is by separating Archaea, Bacteria, and Eukarya - known as the 3 domains of life. The Eukarya contains all eukaryotic organisms like plants, animals, fungi and protists, which are still considered separate kingdoms.   
Compare and contrast the 5 kingdom, 6 kingdom and 3 domain classification systems.  ([image: image2.wmf]Science is tentative

…


WORDS YOU WILL COME ACROSS -
· Eukaryote – organism that has only eukaryotic cells: ones with membrane bound organelles

· Prokaryote – Prokaryotic organism with no membrane bound organelles. 

· Autotroph – organism that produces its own food 

· Heterotroph –organism that gets food from other sources
· Animalia – kingdom of animals
· Monera – formerly kingdom of bacteria

· Fungi – multiple fungus cells 
· Plantae – kingdom of plants

· Multicellular – organism that is composed of more than one cell (ex. Humans)

· Unicellular – a one-cell organism (ex. bacteria)

· Aerobic – Needs oxygen

· Anaerobic – lives in the absence of oxygen

BACTERIA DOMAIN – (Formerly known as Monera and Eubacteria)
[image: image3.jpg]


Eubacteria literally means true bacteria, which includes all bacteria except for archaebacteria.   These bacteria form the domain Bacteria (they have cell walls made of peptidoglycan).  Bacteria are prokaryotic organisms, as characterized by the lack of membrane-enclosed organelles and are predominantly unicellular.  They include most of the familiar bacteria of medical and economic importance such as E. coli, Staphylococcus, Salmonella, Lactobacillus, etc.  
ARCHAEA DOMAIN– (Formerly known as Archaebacteria)
Archaea are microscopic, single-celled prokaryotes that were once thought to be a category of bacteria. Archaeans are among the earliest forms of life that appeared on Earth billions of years ago, in fact Archaebacteria literally means “ancient bacteria”. It’s now generally believed that the archaea and bacteria developed separately from a common ancestor 3.5 billion years ago. Millions of years later, the ancestors of today's eukaryotes split off from the archaea. So historically, archaeans are more closely related to us than they are to bacteria.

Far fewer Archaea are known to science than Bacteria, in fact only about 250 species have been identified so far. Most Archaea are anaerobic (living in the absence of Oxygen) and known as EXTREMOPHILES [image: image4.jpg]
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meaning many live in uncommon and extreme environments, i.e. hot springs, Arctic ice floes, highly saline waters and highly acidic or alkaline soils. Many of the world record holders for extreme environments are Archaea. Their tolerances range from -15oC to 110oC (5oF to 230oF) and from pH -0.06 to 9.5. Though many Archaea live in environments which are hazardous to most other organisms, some live much closer to us and species of Archaea have been found in animal, including in the human, digestive tract. The Archaea have a diverse variety of shapes and exist not only as rods, spirals and spheres (cocci) like bacteria but also as triangles, discs, plates and cup-shapes.
Classifications of Archaebacteria:

· Methanogens (meth-an-oh-jins) — archaeans that produce methane gas as a waste product of their "digestion," or process of making energy.

· Halophiles (hal-oh-files) — those archaeans that live in salty environments.

· Thermophiles (ther-mo-files) — the archaeans that live at extremely hot temperatures.

· Psychrophiles (sigh-crow-files) — those that live at unusually cold temperatures. 
· Acidophiles (asido-files)  --those that live in extremely acidic environments
· Barophiles (baro-files) — those that live under unusual pressure.

EUKARYA DOMAIN – (Eukaryotes) These organisms have membrane bound organelles (organelles with membranes around them i.e. the nucleus, mitochondria, Golgi bodies, endoplasmic reticulum, chloroplasts, etc)
	The Eukarya are subdivided into the following:

Protista Kingdom
Protista are simple, usually unicellular eukaryotic organisms. Examples include slime molds (fungi-like protists), algae (plant-like protists), and protozoans. (animal-like protists)
Fungi Kingdom
Fungi are typically multicellular absorptive heterotrophs. (They digest their food before they ingest it) Their cells have cell walls made of chitin but are not organized into tissues. They do not carry out photosynthesis and obtain nutrients through absorption. Examples include sac fungi, club fungi, yeasts, mushroom and molds. 
	Animalia Kingdom
Animals are ingestive (they ingest their food before they digest it) heterotrphic multicellular organisms. The cells are organized into tissues and lack cell walls. They do not carry out photosynthesis and obtain nutrients primarily by ingestion. Examples include sponges, worms, insects, and vertebrates. 

Plantae Kingdom
Plants are autotrophic multicellular organisms composed of eukaryotic cells. The cells are organized into tissues and have cell walls of cellulose. They obtain nutrients by photosynthesis and absorption. Examples include mosses, ferns, conifers, and flowering plants.
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 Compare and contrast the three domains of life. Use your textbook for additional information if necessary.
WHAT ABOUT VIRUSES? 

Viruses are strange things that straddle the fence between living and non-living. On the one hand, if they're   floating around in the air or sitting on a doorknob, they're inert. They're about as alive as a rock. But if they come into contact with a suitable plant, animal or bacterial cell, they spring into action. They infect and take over the cell like pirates hijacking a ship.  The two photos are of cells being infected by a virus.  This virus can actually latch on to the cell membrane in insert its DNA into the cell, making the cell to reproduce the viral DNA.

A virus is basically a tiny bundle of genetic material—either DNA or RNA—carried in a shell called the viral coat, or capsid, which is made up of bits of protein called capsomeres. Some viruses have an additional layer around this coat called an envelope. That's basically all there is to viruses. [image: image7.jpg]


Microbes are single-celled organisms that can perform the basic functions of life — metabolism, reproduction, and adaptation. Except viruses. Viruses can’t metabolize nutrients, produce and excrete wastes, move around on their own, or even reproduce unless they are inside another organism’s cells. They aren’t even cells.  Yet viruses have played key roles in shaping the history of life on our planet by shuffling and redistributing genes in and among organisms and by causing diseases in animals and plants. Viruses have been the culprits in many human diseases, including smallpox, flu, AIDS, Ebola, certain types of cancer, and the ever-present common cold.  Even though there is still a debate out, viruses are currently classified as non-living so are not within the kingdoms of life.   
Questions:

1. How was life on earth first categorized?  How is it classified now? 
_______________________________________________________________________________________

2. Why are viruses not apart of this classification?
_______________________________________________________________________________________

3. What is the difference between aerobic and anaerobic organisms?

_______________________________________________________________________________________

4. What is the difference between heterotrophs and autotrophs?

_______________________________________________________________________________________

5. Are humans heterotrophs or autotrophs?  Explain.

_______________________________________________________________________________________

6. How is Archaea different from Bacteria?

_______________________________________________________________________________________

7. What is the main difference between protist and bacteria? 

_______________________________________________________________________________________

8. How and what do fungi eat?

_______________________________________________________________________________________

9. Why are fungi not plants?
_______________________________________________________________________________________

10. What characteristics make the plantae kingdom different from the other eukaryotic kingdoms?

_______________________________________________________________________________________
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