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4.1 [image: image1]Cells and Cell Theory

1665 - Robert Hooke first saw “cells” in a slice of cork

1675 – Anton van Leeuwenhoek first saw living cells

175 years later all biologists agreed on 3 points which they call the CELL THEORY
1) All living things are made up of one or more cells

2) cells are the basic unit of life
3) cells only come from other living cells

Cytologists are biologists who study cells.  They use microscopes (light compound, TEM and SEM), staining techniques and a sort of “blender” to look at cell parts.
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4.2                                  CELL STRUCTURE AND FUNCTION
                       
P. 58
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There are many different kinds of cells, but all have the same similar structure.  Some parts are common, others are found only in plant cells or animal cells.

MAIN CELL PARTS:
1) Cell membrane – thin living layers that has 3 jobs a) protect inside b) support and give shape c) control passage of substances into / out of cell  * also called plasma membrane
2) [image: image7.jpg]


Nucleus – (in center) this is the “control center” of the cell.  It tells the parts of the cell what to do as well as hold the DNA in chromosomes (genetic info)  *human cells – 46 chromosomes
Nucleolus maybe seen inside nucleus and help make proteins

Nuclear membrane - (with pores) is wrapped around this structure

3) Cytoplasm – jelly like mass inside the cell.  This is where all the work is done by smaller parts called ORGANELLES.
4) Plant Cells have a cell wall outside the cell membrane.  This is not living and is made of cellulose (sugar) which is very stiff.  It gives the plant cell shape and support.

· Primary cell wall – ex.  Lettuce, strawberry

· Secondary cell wall – ex. apple, pine tree ( “pectin” in between walls)
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CELL ORGANELLES
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Organelles are the parts of the cell that do the work.

1) Mitochondria – “powerhouses” where glucose is burned for Energy
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2) Vacuoles – “storage”  areas for liquids and wastes (ex. H20) 

3) Ribosomes – throughout cytoplasm “protein Makers”

4) Endoplasmic Reticulum – “transport” substances inside cell
5) Centrioles – rod shaped pair only in animal cells – used to help cell divide

6) Chloroplasts – site of photosynthesis in plants.  One type of plastid
7) Lysosomes – “suicide sacs” – help digest large molecules or dissolve the cell if not needed
8) Golgi Complex – (Apparatus) – packages and exports materials out of the cell
ORGANIZATION IN LIVING THINGS
        CELLS  →→ → TISSUES →→→ ORGANS →→→ ORGAN SYSTEMS
4.2    



CELL PROCESSES

Substances move into and out of a cell

1) DIFFUSION

· Molecules move from an area of high concentration to an area of low concentration – called diffusion.

· Cell membrane has pores.  Some substances can pass through (depending on size0 THE MEMBRANE.

2) OSMOSIS

· the diffusion of water through a membrane

· sometimes solutes can’t pass, but water does

3) PHOTOSYNTHESIS

· the making of food (glucose) in the chloroplasts of plant cells

4) CELLULAR RESPIRATION
· the production of cell energy by burning glucose in the mitochondria of cells
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        CELLULAR REPRODUCTION

       P. 68 – 70

Cells spend 90 % of their time growing.  When they are ready to divide into two identical smaller cells, 10 % of their time is needed.  Small cells are more efficient than large cells.  Before they can divide the chromosomes in the nucleus must carefully replicate to make two exact sets.

Humans have 23 pairs of chromosomes (each half of a pair came from Mom/Dad or 46 chromosomes.


Before a cell divides, 23 pairs double themselves → 46 pairs, which line up and 23 pairs go to each side.

(IPMAT)
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Some molecules that are too large to pass through the membrane pores enter or leave by bending the membrane inward or outward.

A) ENDOCYTOSIS – entering molecules into cytoplasm

B) EXOCYTOSIS – exiting molecules from cytoplasm (ie:hormones)

Some small organisms surround their food (amoeba) using both types of endocytosis.

Some pump extra water out using a “contractile vacuole” (paramecium)






90 % Interphase





    (Growing)



Cell Cycle








10 % Mitosis (Asexual division)






    Dividing

Mitosis: asexual cellular division where each daughter cell has an exact copy of chromosomes from parents (46 chr or 23 prs) (All cells except egg/sperm or sex cells (nucleus)).

Meiosis:  sexual cellular division where each sex cell or gamete has ½ of full set of 46 chr (23 single chromosomes)


    Sex cells only so when joined: 23 + 23 = 46 new human cell (nucleus).

Mitosis





Meiosis








Parts of Cells:
IST
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Review Sheet 4-1


* Vocabulary
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Review Sheets 4-2, 4-3


Vocabulary





INTERPHASE





chr. In nucleus 


growing & resting


nuclear membrane intact


centrioles present





PROPHASE





nuclear membrane disappears


centrioles migrate to opposite poles


chr. Look like x’s and have doubles





METAPHASE





Chr. Line up in middle


spindle fibers attach to chr. From centrioles





ANAPHASE





- chr. Pull apart to opposite poles





TELOPHASE





nuclear membrane reappears


rest of cell begins to divide


cytokenesis














___________________











animal cell pinches in


plant cell builds a cell plate or new cell wall in center





Liquid droplets:  pinocytosis


Big molecules:    phagocytosis





all cells except sex cells


46 chr. Double and split so each daughter cell has 46 chr. Or 23 pr


    One division


    Parent cell (46)











Daughter cell     Daughter cell 


        (46)                  (46)








1)  sex cells only


2)  46 chr. Double and split (46 in each) and then split again resulting in 23 chr in each gamete.


3)                 Two divisions


                    Parent cell (46)











Daughter cell (46)       daughter cell (46)











Gamete     Gamete       Gamete     Gamete


   (23)           (23)             (23)         (23)








