Biology

Cells and Cell Division Notes

All plants and animals are made up of cells.  Cells are the smallest unit that can carry on all of the activities of life.  
Parts of a Cell:
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Cell membrane – 
· Outer surface surrounding an animal cell.  
· This barrier separates what is inside of the cell from the outside world.  
· Everything that a cell needs to live as well as waste products pass through the cell membrane. 
· The cell membrane is semi-permiable.  This means that some substances can pass through and some substances cannot.
· Cytoplasm – Everything inside of the cell except the nucleus.  All of the cells’ parts float in water.
· Organelles – The specialized parts found on the inside of a cell. Each organelle has a specific job.
· Centriole – used in mitosis.
· Nucleus – Center of cell. Contains chromosomes.
· Mitochondria – Release the energy stored in food.  Cells contain 10 – 100’s of these organelles.
· Endoplasmic Reticulum – A system of membranes that serves as a highway moving proteins around the cell.
· Golgi Body – works with the Endoplasmic Reticulum to help to deliver substances throughout the cell.
· Nuclear membrane – a clear wall surrounding the nucleus.
Mitosis

· When you started life you had one cell in your body.  As you aged you developed more and more cells.  An adult human has over 100 trillion cells in her body.

· Each body cell in humans contains 46 chromosomes.

· Mitosis is the process where cells make exact copies of themselves.  

· All body cells are formed by mitosis.  When a cell is damaged, it re-grows by mitosis.  Our bodies grow through the use of mitosis.
· Body cells live for a certain amount of time before they have to be replaced by mitosis

· Brain Cells -----30 to 50 years

· Red Blood Cells -- 120 days

· Platelets -------- 10 days

· Stomach lining cells --  2 days

· Liver Cells ----------  200 days

· Intestine lining cells --  3 days

· Skin cells -----------   20 days
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How Mitosis Works:  It takes several hours for a cell to reproduce itself through mitosis.  Each human sex cell contains 23 chromosomes. Before mitosis begins, each chromosome doubles and stays hooked to its copy at the center.  These doubled strands are called sister chromotids and are exact copies of the original strand.  The centriole also doubles.
· Step 1
· Sister chromatids begin to shorten and thicken.

· The nuclear membrane begins to break down. The pairs of chromatids float freely in the cytoplasm

· The centrioles move away from each other toward the ends of the cell.

· Fibers of protein grow between centrioles.

· Step 2

· The centrioles move apart to opposite ends of the cell with the fibers connecting them.
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Sister chromatids become attached to the fibers and move toward the center of the cell where they line up.
· Step 3

· Sister (matched) chromatids are pulled apart by the fibers and each chromatid detaches from its partner.

· The fibers pull each chromatid copy toward the centrioles at the end of the cell.

· Step 4

· Each end now has a complete set of chromosomes.

· The fibers begin to disappear.

· The nuclear membrane begins to reform.

· The cell membrane begins to pinch in around the cytoplasm and divides it in half.  Two new cells with identical chromosomes are formed.  These cells are smaller than the original but will grow to full size. 
Meiosis
· How meiosis works: Sex cells are reproduced by a process called meiosis.

· Step one

· The sister chromatids shorten and thicken.

· The nuclear membrane begins to break down.
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The centrioles begin to move away from each other and form fibers.

· Matching chromosomes come together and form pairs.
· Step two

· The centrioles move to opposite ends of the cell

· The sister chromatids attach to the fibers.

· Fibers move the pairs of chromosomes to the center of the cell.

· Step three

· Fibers move the matched chromosomes apart. (the sister chromatids stay joined, but the matched pairs move apart.)

· The cell membrane pinches the cell into two cells.

· Step four

· Two new cells with half the number of chromosomes have been formed.

· The centrioles double and fibers form again.

· A new nuclear membrane does not form this time.

· Step five (the second division of meiosis)

· The centrioles move apart and form fibers between them.

· The fibers connect to the sister chromatids at the point where they are joined.

· The fibers pull the sister chromatids to the center of each cell.

· Step six

· The fibers pull each strand of the sister chromatids apart and to opposite ends of the cell.

· Each sister chromatid is an exact copy of just one of the original chromosomes.

· A nuclear membrane reforms around each new set of chromosomes.
· Cell membranes begin to pinch each into two new cells.

· The newly formed cells have half the number of chromosomes as the original cells.

