AKS 15 – identify the cell as the basic unit and structure of all organisms

Six Characteristics of All Living Things:  cellular organization; contain similar chemicals; use energy; growth and development; response to surroundings; reproduction
1)  cellular organization:



- all organisms are made of cells



- may be only one or many cells


5 levels of cellular organization:



cell    tissue    organs    organ systems    organism
cell  =  the basic structural and functional unit of all living things
unicellular  =  an organisms made of only 1 cell


- examples:  bacteria or an Amoeba
multicellular  =  an organism made of more than 1 cell


- examples:  plants, animals and fungi


- cells are specialized to do certain tasks
2)  contain similar chemicals:


- water:  most abundant chemical

 
- carbohydrates (sugars and starches):  for energy

 
- proteins:  building material

 
- lipids (fats, oils and waxes):  building material

 
- nucleic acids:  genetic material

3)  use energy:  to grow, repair injured parts and perform most life processes
4)  growth and development:

          

growth = the process of becoming larger



development = the process of changing and becoming more complex over time 

5)  response to surroundings:


- all organisms react to changes in their environment


- stimulus = any change in the environment, outside or inside the body


- response = the response to an environmental change



ex:  s: light shining on plant through a window, r: plant bends toward light




ex:  s: sudden, loud sound,  r: jump or scream




ex:  s: temperature increases,  r: sweating 

6)  reproduction = the process by which living things produce new individuals of the same type


-or having the ability to reproduce 
Life comes from Life: 

spontaneous generation  =  the idea that living things could arise from nonliving materials


-controlled experiments by Redi and Pasteur helped to demonstrate that organisms 
             do NOT arise from non-living material 

controlled experiment  = an experiment in which at least one of the variables is kept the same
-must have at least two tests (trials) or setups
manipulated (independent) variable  =  define

responding (dependent) variable  =  define
The 4 Needs of All Living Things for Survival = The Necessities of Life:
  energy; water; living space; homeostasis
All organisms have four basic needs: 

1) Source of energy (food)



Autotrophs - define (auto= self, troph= feeder)


- through photosynthesis (source of energy is the sun) 


- or chemosynthesis (energy through breaking down chemicals)



Heterotrophs - define (hetero = other)

- eat autotrophs or other heterotrophs 

2) Water:  most abundant chemical: 



- plays very important roles in cells and entire organisms



needed to…





- dissolve and obtain other chemicals





- break down food





- grow & develop




- move substances within their cells and bodies





- divide/reproduce




- for photosynthesis (in autotrophs)



- helps cells maintain size and shape

3) Living space:  safe shelter from weather and predators (habitat)
4) Stable internal conditions: 



- must maintain homeostasis – define -  


- examples for humans:  sweating, shivering, thirst and hunger 

* All living things need these 4 things but some require other things.  



ex:  we require oxygen but plants don't, oxygen will actually kill some bacteria  



ex:  plants require carbon dioxide but we don't 



ex:  some organisms require sunlight, but others live in dark places
15a – explain the components of the Cell Theory
Discovering Cells

First Sightings of Cells:

Microscope  =  define 

1590  - invention enabled people and to discover and learn about cells and other small organisms
1663  - Robert Hooke observed 'tiny rectangular rooms' and named them cells (studied cork pieces).
- Anton van Leeuwenhoek observed one celled organisms now called bacteria  (he called  

    them animalcules).
1838  - Matthias Schleiden concluded all plants are made of cells.
1839  - Theodore Schwann concluded all animals are made of cells, therefore all living things are  

              made up of cells.
1855  - Rudolf Virchow proposed that new cells are formed only from existing cells. 

* Together, the findings of these scientists has led to the Cell Theory.
The Cell Theory  =  define
- holds true for all living things regardless of size or complexity
States: 

1. All living things are composed of cells
2. Cells are the basic unit of structure and function in living things

3. All cells are produced from other cells
How a Light Microscope Works:


- makes an object look larger


- uses lenses to bend the light that passes through them in order to focus the light rays

- simple microscope has one lens


- compound microscope has two or more lenses

1) Magnification  =  define

-multiple lenses create greater magnification (larger images)
2) Resolution  =  define (sharpness or how sharp an image is)
Calculating Magnification on a Compound Microscope:  Multiply the magnification of the eyepiece by the magnification of the objective lens.  These numbers will be printed on the microscope. 

example:  if ocular lens = 10x, objective lenses = 4x   then  10  X  40  =  400 total mag.
Electron Microscopes:


- use a beam of electrons instead of light to examine a specimen

- gives very high resolution

Transmission Electron Microscope (TEM) = magnifies thinly sliced specimens up to 500,000 times.

Scanning Electron Microscope (SEM) = magnifies the surface up to 150,000 times for a 3-D image. 

Scanning Tunneling Microscope (STM) = magnifies the surface of a cell up to 1,000,000 times to 
                                                                       see individual molecules and atoms. 

15b - relate cell structures to basic cell functions of typical plant and animal cells

15b1 – identify the structure and function of cell membrane, nucleus, cytoplasm, chloroplasts, mitochondria, nuclear membrane, chromosomes, vacuoles, endoplasmic reticulum, cell wall, and ribosomes

15b2 – compare and contrast the structures of a typical plant and animal cell
Looking Inside Cells

Cell Wall  -  the rigid non-living outer layer of a plant cell: 

function - helps to protect and support the cell 

structure - contains cellulose (a tough, yet flexible carbohydrate material)


- materials can pass through the cell wall

- are found in plant cells, fungi cells, and a few other autotrophs, like bacteria


- no cell walls in animal cells

Cell Membrane  -  a continuous, almost invisible double layer structure surrounding all cells

- found just inside of the cell wall (when present)


function - controls which substances can enter or leave the cell

- all cells have cell membranes

Nucleus  -  the cell’s control center, which uses DNA to regulate all activities of the cell 

function:  contains the chemical instructions that direct all the cell’s activities and    

                 determines the cell’s characteristics
Nuclear Membrane  -  protects the nucleus and controls what moves in and out of the nucleus; 

                                       allows some materials to pass in an out of the nucleus, except for DNA
Inside the nucleus we find:  

Chromatin  -  define
Nucleolus  -  a structure in the nucleus in which ribosomes are made
Organelles in the Cytoplasm: 

Organelles  -   define

-each organelle has a different function

     (ex:  energy production, build and transport needed materials, store and recycle wastes)
Cytoplasm  -  the cell’s environment, which is mostly made of water but also contains salts, 
    

                        dissolved gases, nutrients, and wastes

- contains a gel-like material and the cell organelles

function:  to hold the organelles in place
Mitochondria  -  the cell’s powerhouse, which supplies the energy that the cell needs 
       function: to produce most of the energy for the cell’s functions; converts food to ATP molecules

- where cellular (aerobic) respiration occurs

- a lot of mitochondria in animal cells, especially muscle and liver cells, few in plant cells

Endoplasmic Reticulum (ER)  -  the cell’s transportation system, which has a large surface area 
                                                        due to its looping membrane
function:  carries proteins and other materials to other parts of the cell


Two types:  
1) smooth ER has no ribosomes - site of lipid synthesis




2) rough ER has ribosomes on the surface  - helps make proteins
Ribosomes  -  create the product of the cell:  the proteins that will become body structures 



- function:  to make proteins



- located floating in the cytoplasm and attached to the rough ER

Golgi Bodies  -  pack and carry proteins in little bubbles that separate and float into the cytoplasm 

structure:  made of a single membrane wrapped around powerful digestive enzymes

function:  receives proteins, packages them, and distributes them to other parts of the cell. 

- Golgi bodies make up a larger structure called the Golgi apparatus (or Golgi complex)
Chloroplasts  -   define
function:  captures energy from sunlight and uses it to produce food (sugars called glucose)

- photosynthesis occurs here 


- found only in autotrophs such as plants and algae
Vacuoles  -  a storage area for food, water, and wastes

- are found in both animal and plant cells:  small in animal cells, but one large one in plants 

                (the large vacuole in a plant cell is called the central vacuole)

Lysosomes   -  the cell’s clean-up crew (demolition crew, recyclers) which are produced by the 
function:  enzymes inside the lysosomes break down large food particles into smaller ones and break down old cell parts = they break down worn-out product to be used again

- rare in plants,  more in animal cells. 

Eukaryotes  -  define  (eu = true,  kary = nucleus) 



- example:  plants and animals 

Prokaryotes  -  define 



- genetic material in the cytoplasm



- some contain ribosomes, but not other organelles


- example:  bacteria

* Multicellular organisms have cells that can vary greatly in size, structure, and function. 


- examples:  skin, muscle, nerve, blood cells
The Origin of Life
*The study of the origin of life is largely hypothetical and theoretical; there is much about it that we 
   do not know.

Early Atmosphere 



Today's Atmosphere  



(3.6 billion years ago)



(2009)


Scientists have formed hypotheses about how early life formed on Earth.


Some scientists hypothesize that early life forms: 


- did not need oxygen to survive


- were probably unicellular


- were probably chemosynthetic autotrophs living off chemicals in the water


- probably lived in Earth's oceans


- may have resembled the bacteria that currently live in extreme environments

Some scientists hypothesize that some of the chemicals of life (nucleic acids and carbohydrates) formed gradually in Earth's waters and then gradually formed larger and larger chemicals, which eventually grouped together to form the larger chemicals needed to form cells.  

Scientists hypothesize that oxygen built up in the atmosphere as a waste product of photosynthesis from the unicellular autotrophs.
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