California Science Project

Day 6 July 16, 2001

Outline

I. Review of Biodiversity

II. Cell lecture


A. Cell theory


B. Cell organization



1. Plasma membrane



2. Cell size


C. Types of cells



1. Prokaryote



2. Plant



3. Animal


D. Organelles



1. Nucleus



2. Ribosomes



3. Endoplasmic Reticulum



4. Golgi Bodies



5. Lysosomes



6. Mitochondria



7. Cell Wall



8. Chloroplast



9. Microfilaments and microtubules

III. Diseases and Deficiencies


A. Groups


B. Share with class

IV. Virtual Tour of cell


A. http://www.cellsalive.com/

B. http://personal.tmlp.com/Jimr57/
V. Microscope


A. Introduction


B. Pond water

Standards: 

	Gr. 7 #1a-f

	Gr. 9-12 Bio

	#1 a-c, f and g


What I need to bring:


Computer


Handouts


Overheads


Cell exercise


Prep for microscopes



Slides



ProtoSlo



Droppers



Lens paper



Both types of scopes


LCD projector

I. Review of biodiversity (ask questions)

II.  The Cell (overhead)


History of the cell


1.
The cell theory states that:



1. The cell is the basic unit of life.




a.
Therefore, every living thing is composed of cells including plants, animals, bacteria, fungi and single-celled organisms called protists. 



2. The cell is the smallest living thing.




a. Nothing living is smaller than a cell.



3. All cells arise from other cells.


Cell size: (overhead)



Why is there a limit?



 
Surface to volume ratio




Distance from the surface to center

Can you figure out how many cells you have in your little finger? Group activity 




on page 109 

How many cells? 1.3 times 10 to the 12 th


B.
All cells are essentially organized in the following way:



1. The plasma membrane surrounds the outside of the cell. (overhead)



a. It is composed of a phospholipid bilayer, where the hydrophobic fatty acid 





tails are on the inside of the layer and the hydrophilic phosphate heads 





face the outside of the cell and the interior of the cell. Proteins are 





embedded into the bilayer to provide structural support and aid in 





movement of molecules into and out of the cell.




b. The Fluid Mosaic Model describes the structure and function of the 





membrane in which the phospholipid bilayer is considered fluid around  





the mosaic of proteins allowing for flexibility and movement. Think about 





the balls on top of a pool.



2. The interior of the cell is filled with a fluid called cytoplasm. 




a. This fluid consists of mostly water, salts and organic molecules such as 





nucleotides, sugars and proteins that are important in cell function.



3. All cells also contain genetic material in the form of DNA, which is usually 




housed in the same general area of the cell (usually central).


C.
Cells can be categorized into two types, prokaryotic and eukaryotic. (overhead)


1. Prokaryotic cells are typically simple cells that do not contain any internal 




membrane-bound organelles. 




a. Bacteria are prokaryotic organisms. 




b. They contain a single chromosome of DNA usually circular in form. These 





cells are self sufficient, making their own proteins with the help of 





ribosomes (defined below). 



2. Eukaryotic cells have membrane-bound organelles including a nucleus. 




They can form either single celled or multi-celled organisms.




a. All animal, plant, fungal and protist cells are eukaryotic (see below).

Example I do with my class….Cell exercise: break them into groups and handout cards, from here have them work on each organelle and bring back to class the next day or two. Use web and books.

Call up each group draw an organelle and have them describe it…..

What they should describe……..

D.
The organization of the eukaryotic cell is more complex than prokaryotic cells. 



With a few exceptions all eukaryotic cells contain the following membrane-bound 



organelles (show overheads):



1. All eukaryotic cells have a nucleus, which is the largest organelle in most cells 




and is considered the control center of the cell. (overhead)



a. The nucleus is enclosed by a nuclear envelope, which is made-up of two 





layers of membrane and has nuclear pores in it that selectively allow 





RNA, proteins and other small molecules to move in and out of the 





nuclear space.




b. The nucleus contains all of the genetic material, called chromatin. 





i. DNA strands called chromosomes associated with proteins (histone 






proteins). 





ii. Chromatin is not visible until the cell is ready to divide and the strands 






of DNA (the genetic code) and proteins twist and wind together to 






form a more visible body (described below). 




c. The nucleolus is a darker staining region without a surrounding membrane 





in the center of the nucleus.





i. The nucleolus synthesizes ribosomal RNA (rRNA), which is used along 






with proteins to form ribosomes. Ribosomes appear in various stages 






of production and when completed leave the nucleus via the nuclear 






pores.



2. The ribosomes are the protein factories of the cell. They are located in the 




cytoplasm and though called an organelle, they are not membrane bound.  




They are the one organelle found in both prokaryotes and eukaryotes. They 




can either be free-floating in the cytoplasm or they can be attached to the 




endoplasmic reticulum in eukaryotes. (overhead)




a. In both prokaryotes and eukaryotes ribosomes contain two subunits, a large 





subunit and a small subunit. There are some differences in the proteins and 





rRNA that make-up the ribosomes in prokaryotes versus eukaryotes 





however both serve the same function.



3. The endoplasmic reticulum (ER) is a membrane complex that forms channel-




like structures that are attached to the nuclear envelope and fold into stacks. It 




consists of two parts, which have two different functions: (overhead)



a. The part closest to the nucleus has ribosomes attached and is involved in the 





second stage of protein processing. This section of the ER is known as the 





rough ER (= rER).




b. The next section is the smooth ER (= sER) and contains no attached 





ribosomes. The smooth ER functions in lipid synthesis and metabolism 





and is also involved in detoxification in the cell (e.g., detoxification of 





alcohol).



4. The next organelle that is involved in protein and lipid processing is the Golgi 




body or collectively known as the Golgi complex. It is a series of flattened, 




stacked sacs. (overhead)



a. The primary purpose of the Golgi complex is to process glycoproteins 





(proteins with attached sugars) that are often transported out of the cell. 





These proteins are membrane bound and often have a carbohydrate 





attached to them.




b. In some cells the Golgi complex makes lysosomes.



5.
The lysosomes are made from vesicles that pinch off from the Golgi complex. 




They are small membrane sacs that contain many enzymes used to break 




down molecules of protein, sugars, nucleic acids, lipids etc. (overhead)


6.
Other small membrane sac organelles include peroxisomes (to remove or 




destroy damaging peroxides) and storage vesicles. (overhead)


7.
The mitochondrion is an oval shaped membrane-bound organelle that is the 




“powerhouse” of the cell. (overhead)



a. The mitochondrion is the center for cellular aerobic respiration (discussed 





below) and converts organic compounds (derived from plant cells) into 





available energy. 




b. It is composed of two membranes, one outer membrane that surrounds the 





oval-like structure and an inner membrane that folds in on itself and forms 





deep pockets called cristae. The space between the two membranes is 





called the intermembrane space and the space inside of the cristae is 





called the matrix.



c. Mitochondria have their own DNA, which codes for necessary proteins for 





respiration and their own ribosomes.  



8. Plant cells have some additional organelles and structures that are different 




from animal cells. ((overhead)



a. They have a cell wall that is composed of cellulose. 





i. The cell wall surrounds the plasma membrane and gives the plant shape 






and acts as a protective barrier against damaging parasites etc. 




b. Plant cells are primary producers that convert sunlight energy into sugars 





(photosynthesis). This process is accomplished in a double membrane 





organelle known as a plastid.





i. The most important plastid in green plants is the chloroplast, which 






contains chlorophyll. This green pigment is the principal light 






capturing pigment and gives the plant its green color. (overhead)




ii. The chloroplast is where photosynthesis occurs (see below). The end 






result is the formation of glucose, which is used by all cell types as a 






source of energy.





iii. The chloroplast has an oval structure and like mitochondria has an 






outer membrane enclosing the organelle and an inner membrane 






forming a complex system of folded stacks of individual thylakoids.  






The entire stack is known as the granum and the fluid between the 






grana (pl. for granum) is known as the stroma.





iv. Again, like the mitochondria chloroplasts have their own DNA and 






their own ribosomes.





v. There are other types of plastids in some plant cells that are used 






primarily as food storage. 




c. Plant cells also have vacuoles, which are membrane-bound organelles used 





primarily as storage for metabolic wastes. Vacuoles also help in 





maintaining the structure of some plant cells.



9. The theory of the evolution of eukaryotic cells that is accepted by most 




scientists today is the theory of endosymbiosis.  This theory states that 




mitochondria and chloroplasts were once separate prokaryotic cells that took 




up residence inside of the first eukaryotic-like cells. Now they are not able to 




function outside of the cell. (if time go into this one)



a. One line of evidence to support this theory is the fact that they possess 





circular DNA as is found in prokaryotes. 




b. The next line of support is that both organelles contain two membrane 





layers as would occur if they were taken up by other cells.




c. Another line of evidence is that both organelles also have their own 





ribosomes, which are more like bacterial ribosomes than eukaryotic 





ribosomes. 

10. Microtubules, microfilaments and intermediate filaments form the 




cytoskeleton of eukaryotic cells. These are also used as the foundation for 




other structures in the cell and are used to hold the organelles in place within 




the cell.  




a. Cytoskeletal elements are made of proteins forming short or long fibrous 





structures. Microtubules have the shape of a hollow straw and are made 





up of subunits of proteins called ( and ( tubulin. Microfilaments form 





long thin fibers. The major microfilament in cells is called actin. 





Intermediate filaments are composed of a variety of proteins and are used 





primarily as connectors in the cell between microfilaments, microtubules 





and organelles.



b. The cytoskeleton functions in maintaining cell shape, movement of cells 




and organelles and in cell division.





i. Cilia and flagella the principle means for movement by some cell types 






are composed of microfilaments and microtubules. The microtubules 






in these structures form a unique pattern called the 9+2 arrangement.





ii. Centrioles found in animal cells and some plant cells are important in 






cell division (see below) and are composed of microtubules. 





iii. The movement of vesicles formed from the Golgi complex or the ER is 






aided by microfilaments.



11. Show the virtual cell tours that they can take using these web sites.




      a. http://www.cellsalive.com/





b. http://personal.tmlp.com/Jimr57/
III. Diseases and Deficiencies


A. Give each group about 5 minutes to share their results


B. Give each group a few minutes to stand up and share with the class their results


C. Wrap up

IV. Microscopes and pond water from Friday’s field trip.


A. Hand out labs and keys……

