Bios 1063  Chapters 15/4-Eukaryotes

I.  Major Episodes in the History of Life


A.  Life began 3.5 billion years ago.  Prokaryotes-microscopic organisms.


1.  Prokaryotes-two distinct groups

Bacteria and Archaea


B. Accumulation of oxygen in the atmosphere-cyanobacteria (blue green bacteria) 2.5 billion years ago. 
C. Domain Eukarya:  First Eukaryotic cells evolved about 1.5 billion years ago.  Oldest fossils of eukaryotes are dated to 1.7 billion years ago.  The first eukaryotes were single-cell organisms called protists.  

II.  Kingdom Protista

A.  Protozoa-single cell protists that are animal-like (heterotrophs) 

1.  Heterotrophs must ingest food for energy.  Humans are heterotrophs. 

Most species of protozoa digest bacteria or other protozoans. 

2.  Some species live as parasites in animals, including humans and cause some of the world's most harmful diseases.  

B  Four Major Groups of Protozoa:  

1.  Flagellates:  The first group are called flagellates because they move by means of tails called flagella-most species are non-parasitic.  Some that are human parasites include Giardia-infects human intestine and can cause abdominal cramps and severe diarrhea.  Infection occurs by drinking contaminated water.

Trypanasome-causes a deadly disease called African sleeping sickness.  Infection occurs when humans are bitten by tsetse flies. 

2.  Amoebas:  move by finger-like projections called pseudopodia.  They also use their pseudopodia to engulf food in a process called phagocytosis.  Phagocytosis means ‘cell eating’.  Amoebas assume just about any shape as they crawl over rocks, sticks, or mud at the bottom of the pond or ocean.  

You have amoeba-like cells called macrophages in your body under your skin and in various organs.   Macrophages are part of your immune system, they phagocytose bacteria, viruses, fungal spores. Etc.  

3. Apicomplexans:  All species are parasitic.  Named for an apparatus at their apex that helps them to parasitize (enter) cells.  Plasmodium causes Malaria. Infection occurs when humans are bit by a certain species of mosquito that carries plasmodium.

200 million infected people infected every year—Two- five million people die every year worldwide from malaria.

4. Ciliates:  have hair-like structures called cilia that surround them.  Cilia are used for locomotion.   Nearly all of them are non-parasitic species such as Paramecium.

C. Cellular Slime Mold-This is a protist, not a fungus.  Most of the time these are single amoeboid cells using their pseudopodia to crawl along and engulf bacteria.  When food is in short supply the cells swarm together forming a colony that looks and moves like a slug and leaves a trail of slime as it crawls along.  

After wandering around for a short time, the colony extends a stalk and develops into a multi-cellular reproductive structure.
III.  Unicellular or Colonial Algae—Photoautotrophic eukaryotic cells.  Their chloroplasts support food chains in freshwater and marine ecosystems.  Chloroplasts are photosynthesis factories

Three Major Groups

1.  Dinoflagellates:  Found in ocean plankton.  If the dinoflagellates have unlimited resources for reproduction, they form the red tide   Toxins produced by some red-tide Dinoflagellates have caused massive fish kills, especially in the tropics and are poisonous to humans as well.

2. Green Algae:  green chloroplasts-found in most freshwater lakes and ponds.  Found as single cells and in colonies.

Colonial forms such as Volvox are most closely related to green plants.

The small balls within the larger balls are Daughter colonies.  When this ball reaches a certain size the ball will rupture and the daughter colonies will be released to into the water to form their own growing colony.

3.  Diatoms:  A particular type of green algae has Glassy-cell walls made of silica, the mineral used to make glass. The cell wall has a lid and bottom that fit together like a shoe box.  
Diatoms float near the surface as phytoplankton.  When they die, their glass shells drop to the bottom of the ocean, lake, pond etc.  Massive accumulations of fossilized diatoms called diatomaceous earth is mined for its use as both filtering material and an abrasive.  Tooth paste, car polish, fluorescent white stripes on the road are just some of the products of diatoms.

IV. Sea weeds:  Large multicellular marine algae, some seaweeds grow on rocky shores.  Some seaweeds are as large and complex as true plants- Kelp (brown algae):(Grow 190 ft in a year, fastest growing multicellular organism on the planet) —3 Different groups depending on the types of photosynthetic pigment present.  

Green multicellular algae as in Sea lettuce is used by Asians in soups, 

Red Algae-found as Nori used in Sushi Wraps

Brown Algae –makeup the giant Kelp forests

Convergent evolution.  Sea weeds look similar to plants in their complex organization and structure, but they are not plants.  Their structures are not made of the same molecules as plants.  For instance plants have cellulose in their cell walls.  Sea Weeds have a rubbery substance called carageenun.  This is convergent evolution, which means we have had organisms evolve in different environments, on land and in water.  

V.  Eukarytotic Cells have many structures called organelles (like small organs, each has a specific function). 


A.  Plasma membrane-surrounds the cell-separates the inside from the outside of the cell.  Controls what enters and leaves the cell.   The cell membrane is composed of both phospholipids and proteins.  Phospholipids are made of phosphate and 2 fatty acid tails.  The phosphate heads are oriented inside and outside the cell with the fatty acid tails oriented together in the middle.  There are 2 layers of lipids forming what we call the lipid bilayer.  Proteins are embedded in the lipid bilayer.  These proteins have many functions such as transport of nutrients into the cells (glucose to make ATP).  For cells to recognize each other, and for ions to transport into the cell.  The plasma membrane regulates what enters and leaves the cell.  


B. Cytoplasm-region of the cell between the plasma membrane and the nucleus.  

C. Nucleus-DNA called chromatin surrounded by a double membrane called a nuclear envelope.  When DNA is not wound up as chromosomes, we call it chromatin.  Chromosomes are visible just before a cell is getting ready to divide.  Usually your DNA is found as Chromatin


D. Nucleolus-is inside the nucleus makes RNA parts.


E.  Ribosomes are protein factories.  Ribosomes translates the DNA message into proteins amino acids that are bonded together.  Messenger RNA feeds into the ribosome and every 3 nucleotides codes for a particular amino acid.  So amino acids joined together come out the other side of the ribosome to form a protein.  

DNA-messenger RNA (carries message of DNA to the cytoplasm)-Ribosomes translates the message into proteins.

F. Endoplasmic Reticulum-forms a membrane tubular network inside the cell.  

Two types:  A. Rough ER (RER)-the endoplasmic reticulum membrane is dotted by ribosomes-as the proteins are translated on the ribosomes they are transported into the RER to be folded into their correct forms and transported.  Remember the shape of the protein determines its function.

B.Smooth ER (no ribosomes).  Lipid and steroid synthesis.  Ovaries and testes that produce estrogen and testosterone, respectively have a lot of smooth ER.  

G. Golgi Apparatus:-refinery, warehouse and shipping center

The Golgi finishes, stores and distributes the protein products of the cell.  The golgi can package and ship proteins such as antibodies, hormones, enzymes etc, by putting them in secretory vesicles which fuse with the plasma membrane and releases its contents outside the cell.  

H. Lysosomes are vesicles that stay inside the cell.  They contain enzymes for intracellular digestion
I. Mitochondria-Energy factory-sites of ATP production called cellular respiration.  The reason you breathe oxygen and your circulatory system carries to all the cells of your body is so they can make ATP from the food you eat.

Cellular Respiration:  Glucose + oxygen makes ATP + carbon dioxide + water. 

Since the cells use oxygen and give off carbon dioxide in this process—we call it cellular respiration.

V.  Algae and Plant Cells

Plant cells have all of the above organelles plus 3 more.

1. Cell walls:  are made of cellulose and surrounds the plasma membrane

2. Chloroplasts:  organelle of plants and protists that perform photosynthesis.  Chloroplasts are photosynthesis factories:

Photosynthesis:  Sunlight + water+ carbon dioxide makes sugars and oxygen.

3.  Central Storage Vacuole:  Used for storage of sugars and carbohydrates such as starch.  
