Biology
Chp 4 Notes

Cell Structure and Function

I.  History of Cell Biology

A. Discovery of Cells

1. Cells are the smallest unit that can carry on life functions

2. Robert Hooke:  discovered and named the cell in 1665

i. Looked at Cork (dead plant cells)

ii. Described them as looking like cells in a monastery

3. Anton van Leeuwenhoek:  observed the first living cells in 1673

i. observed algae and protist cells

B. Cell Theory

1. All living things are composed of one or more cells

2. Cells are the basic units of structure and function in an organism

3. Cells come only from the reproduction of existing cells

II.  Introduction To Cells

A. Cell Diversity

1. Cells are very diverse in terms of shape, size and internal organization

2. Cell function determine Cell Shape

3. Cell Shape:  can be simple or complex depending on function
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4. Cell Size:  a few cells are large enough to be seen without a microscope, but most are microscopic

i. Cell size is limited by the relationship of cells outer surface to its volume

ii. all materials needed by a cell must enter through its outer membrane

iii. As a cell grows its volume increases much faster than the surface

iv. If cells become too large, they will not be able to take in enough material to keep them alive
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B. Basic Parts of A Cell

1. Plasma Membrane:  cells outer boundary, all materials must enter and leave the cell through it

2. Cytoplasm:  includes all materials inside the plasma membrane and outside the nucleus

i. cytosol:  solution portion of the cytoplasm, mainly water

3. Control Center:  Nucleus

i. Contains DNA

ii. Controls cell activities

C. Two Basic Types of Cells

1. Prokaryotes:  no nucleus or organelles

i. still contain DNA

ii. includes Bacteria and Archae

2. Eukaryotes:  have nucleus and organelles

i. Organelles:  membrane bound structures in the cell that carry out specific functions

ii. larger than prokaryotes

D. Cellular Organization

1. In multicellular organisms, cells become specialized

2. Levels or Organization in Living Things

i. Cells

ii. tissues

iii. Organ

iv. Organ System

III.  Cell Organelles and Features

A. Plasma Membrane:  Outer covering of cell

1. Functions:  everything enters and leaves cell through its plasma membrane

2. Structure

i. Membrane Lipids:  the membrane is a double layer of Phospholipids

a. Phospholipids are polar

b. Explain the Hydrophobic, Hydrophilic nature of the membrane

ii. Cholesterol a Sterol molecules is found in the bilipid layer giving it stability

iii. Membrane Proteins:  several types associated with the membrane

a. Integral Proteins:  embedded in the lipid bilayer

1. may extend threw the entire layer

b. Peripheral Proteins:  lie on only one side of the membrane

c. Some integral proteins have carbohydrates attached to them as markers

d. Other Integral proteins play important roles in transporting materials across the membrane

iv. Fluid Mosaic Model:  the phospholipid bilayer acts more like a liquid than a solid

a. The membrane is constantly changing

B. Nucleus

1. Controls most functions of the cell

2. Nucleoplasm:  similar to cytoplasm, but found in the nucleus

3. Contains the cells DNA or Genetic Information

4. Chromatin:  thread-like form DNA takes when cell is not dividing

5. Chromosomes:  Condensed coiled form DNA takes when the cell divides

6. DNA is transcribed into RNA in the nucleus

7. Nuclear Envelope:  similar to plasma membrane

i. Contains Nuclear Pores:  allow structures to move in and out

8. Nucleolus:  make ribosomes in nucleus

i. Ribosomes are an organelle that makes proteins

C. Mitochondria

1. transfer energy from organic molecules (food) into ATP

2. ATP supplies energy for all cell processes

3. The number of Mitochondria found in cells can tell you how much energy they use

i. Muscle Cells: many,  Fat Cells: few

4. Structure:  composed of an inner and outer membrane

i. the inner membrane has many folds called “cristae”

ii. Cristae contain proteins to carry out chemical reactions

5. Mitochondria have their own DNA and can only reproduce from existing  mitochondria

i. originated from a prokaryotic cell in a symbiotic relationship

D. Ribosomes

1. Small spherical organelles that make ribosomes

2. made of protein and RNA, not enclosed in a membrane

3. Nucleolus begins making them

4. Some are found free in the cytoplasm and others art attached to ER making Rough ER

E. Endoplasmic Reticulum

1. A system of membranous tubes and sacs

2. Functions as an intracellular highway for transporting materials from one part of the cell to another

3. Amount of ER depends on cells function

4. Rough ER:  has ribosomes on it.

i. Plays role in making proteins

5. Smooth ER:  no ribosomes on it.

i. builds lipids such as cholesterol

ii. produces estrogen and testosterone in the ovaries and testies

F. Golgi Apparatus

1. system of flattened membranous sacs

2. main function is to package and label proteins for shipment around or out of the cell

G. Vesicles

1. small spherical sacs that perform various functions for the cell

2. Lysosomes:  vesicle that contains digestive enzymes formed from the golgi apparatus

i. Theses enzymes are used to break down almost anything

ii. Autophagy:  lysosomes breaking down worn-out organelles

iii. Autolysis:  a cells own lysosome breaks down the entire cell

a. Occurs to old or damaged cells

3. Peroxisomes:  similar to lysosomes but contain different enzymes

i. nutralize free radicals and detoxify alcohol and other drugs

4. Contractile Vacuoles:  pump excess water out of cells

5. Food Vacuole:  a vesicle containing food

H. Cytoskeleton

1. a network of thin tubes and filaments that crisscross the cytosol

2. Give the cell shape

3. There are 3 basic types of Cytoskeleton

i. Microtubules:  hollow tubes made of a protein called tubulin

a. radiate form the centrosome

ii. Microfilaments:  finer than microtubules, strands woven into rope-like threads

a. help in cell movement

iii. Intermediate Filaments:  rods that anchor the nucleus and other organelles in place

4. Cilia:  short numerous hair-like structures extending from the surface of a cell for movement

5. Flagella:  long less numerous hair-like structures

i. Both are composed of microtubules

6. Centriolies:  located near the nucleus in animal cells to organize microtubules during cell division

III.  Plant Cells

A. Plant Cells have 3 structures animal cells don’t:  Cell Walls, Central Vacuoles, and Plastids

B. Cell Wall

1.  rigid layer that lies outside the plasma membrane

3. Composed of  mainly “Cellulose” a complex carbohydrate

4. Secondary Cell Wall:  produced by some plants

a.  produced when cell stops growing

b.  Very rigid, Wood is secondary cell walls

C. Central Vacuole

1.  Large fluid filled organelle

2.  Mainly stores water, but may contain other substances such as enzymes

4. Makes up to 90% of the cell and gives the plant shape  (wilting)

5. Other vacuoles may store pigments poison etc., tobacco plants nicotine

C. Plastids

1. Surrounded by a membrane and contain their own DNA

2. Chloroplasts:  collect light to make carbohydrates

a.  Chlorophyll:  green pigment that collects light




b.  Thylakoid:  structure in chloroplasts that contain the chlorophyl

3. Chromoplasts:  plastids that contain colorful pigments not involved in photosynthesis

a.  Carrots:  Carotene

b.  Flowers:  various colors

