A VIEW OF THE CELL

Cells are the basic unit of life.

Like a pizza parlor they have many things going on inside them.

THE DISCOVERY OF CELLS

Smallest bacterium to the largest redwood tree.

Each cell carries out life functions

Microscope aided research of cells

Unaided eye =  0.01 cm (pencil dot on paper)

Average cell diameter =  0.002 cm

THE HISTORY OF THE CELL THEORY

Before microscopes, people believed diseases were caused by curses or supernatural spirits.

No idea that things like bacteria existed

Microscopes enabled scientist to discover cells

Cell =  the basic unit of life/ living organisms

Simple Microscope =  single magnifying lens

Anton von Leeuwenhoek:

-   1600’s discovered living cells through a simple microscope.

· blood cells and bacteria from scraping his teeth

Next 200 years the microscope was greatly improved.

Compound Light Microscope:

· Series of lenses that magnify an object in steps.

· Visible light is passed through the object and then through the lenses.

· Cell part as small as 0.00002 cm in diameter

Robert Hooke:

· 1665 examined slices of cork and bark of an oak tree.

· Cork composed of tiny, hollow boxes similar to a honeycomb

· He called the boxes “Cells”

· Reminded him of the small, boxy living quarters of Monks =  cells

· Now know he was looking at walls of dead plant cells

Schleiden and Schwann:

· 1830’s

· Schleiden discovered plants were composed of cells

· Schwann discovered animals were composed of cells

The Cell Theory:

1. All organisms are composed of one or more cells.

2. The cell is the basic unit of organization of organisms.

3. All cells come from preexisting cells.

Electron Microscope:

· 1940’s invented

· Electrons are passed over or through an object

· Image appears on a computer screen.

· Can magnify + 1 million times

TWO BASIC CELL TYPES

Prokaryote/ Prokaryotic:

· Organisms with a cell that lacks internal structures surrounded by membranes

· Most are single celled organisms

Eukaryote/ Eukaryotic:

· Organisms that have cells containing internal, membrane bound structures

· Organelles =  a structure that has a membrane surrounding it.

· Organelles isolate the structure from the rest of the cell.

· Evolution of organelles allows for cell to be divided into compartments

· Activity in each organelle can be specialized

· Nucleus is an example

· Either single celled or many cells

EUKARYOTIC CELL STRUCTURE

Late 1800’s to early 1900’s began studying organelles and their functions.

BOUNDARIES AND CONTROL

Cells have boundaries/ walls with passages to enter and exit.

1. Plasma Membrane:

· Serves as a boundary between the cell and its external environment.

· Flexible and allows a change in shape if needed.

· Controls movement of material in and out (oxygen and nutrients = in:  waste and excess water = out).

· Helps maintain a chemical balance.

2. Cell Wall:

· External boundary outside the PM

· Inflexible

· Thicker than PM

· Plants, fungi, bacteria and most protist

· NOT in Animal cells

· Plant =  cell wall contains cellulose which form “fibers”

CELL FUNCTION

3. Nucleus

· Manages cell functions

· Surrounded by a Nuclear Envelope

· NE has large pores so material can pass in and out

· Contains DNA
Nucleolus produce ribosomes =  protein synthesis

ASSEMBLY, TRANSPORT, AND STORAGE

A major function of cells is to make protein and other materials.

Assembly and Transport of Proteins:

4. Cytoplasm

· Clear fluid

· Thinner than toothpaste gel

· Little more than 50% volume of the cell

· Important for chemical reactions (protein assembly)

5. Endoplasmic Reticulum (ER)

· Folded membrane

· Forms a network of interconnected compartments

· Large surface area (box of tissue)

· Provide a large surface area where chemical reactions can take place (table)

· Ribosomes are located here (Rough ER where ribosomes and Smooth ER w/o ribosomes)

STRUCTURES FOR PROTEIN STORAGE

6. Golgi Apparatus 

· Closely stacked, flattened membrane sacs

· Distribute protein and fats from the ER to other organelles

· Conveyor belt

· Can store proteins until needed

7. Vacuole

· Temporary storage of materials

· Sac of fluid surrounded by a membrane

· Store:  food, enzymes, and other material

· Some store waste

· Can pump/ store excess water

· Plant cells have a single huge vacuole

8. Lysosomes

· Contain digestive enzymes

· Digest excess or worn out cell parts, food particles, and invading viruses or bacteria

· Surrounded by a protective membrane

· Fuse with vacuole and dispense enzymes into the vacuole to digest contents.

· Digest food inside the vacuole (amoeba)

· Tadpole tail digestion

ENERGY TRANSFORMERS

Cell requires energy to carry out its many functions

9. Mitochondria (Power-House)

· Break-down food molecules to release energy

· Energy is then stored in other molecules to power the cell

· Outer and Inner membrane (folded for surface area)

· Energy storing molecules are produced

10. Chloroplast

· Plant Cells (green) 

· Transform light energy directly into usable chemical energy

· Stores that energy as food for the cell

· Food =  sugar and starches

· Chlorophyll = green pigment that traps energy from the sun

· Outer and Inner membranes (Grana and Stroma)

· Belong to group called “Plastids” =  plant organelles used for storage

· Chloroplast are green in plants

· Other plastids have different pigment =  yellow in banana, orange in orange

STRUCTURES FOR SUPPORT AND LOCOMOTION


11. Cytoskeleton

· Support structure in the cytoplasm

· Act like a skeleton to hold organelles in place

· Constantly changing structures

· Maintain cell shape

· Microtubules and Microfilaments

12. Cilia and Flagella

· Adapted for locomotion

· Cilia =  short, numerous, hairlike projections from the PM

· Cilia move in coordinated movement (wave at a stadium)

· Flagella =  whiplike, one or two per cell (sperm)

· Humans have cilia that move fluids over cell surfaces rather than moving the cell itself (Lungs)

DIFFERENCE BETWEEN PLANT AND ANIMAL CELLS

1. Plants have cell walls

2. Plants have one huge vacuole

3. Plants have chloroplast

CELLULAR ORGANIZATION

Unicellular Organisms =  single celled

· The one cell performs all the functions needed for survival

Multicellular Organisms =  more than one cell makes up the organism

· Each cell has a specialized function (movement, digestion, etc)

· They depend on each other

Tissue =  a group of cells that function together to perform a specific activity

· Muscle, nerve, stem, root

· Cell Junction =  site where tissues are linked together

· Helps anchor the cells together

· Helps allow the cells to communicate by passing small molecules 

Organ =  a group of 2 or more tissues that function together (stomach, leaf, heart, etc)

System =  a group of organs that work together (nervous, flower system)

