Module:  Genetic Engineering

Topic Area:  DNA

Benchmark/Lesson: 
Lesson 1  SC.F.1.2.1, 3, 5
The Cell Power House

                      

Lesson 2  SC.F.2.2.1    
The Double Helix




Lesson 3  SC.F.2.2.1    
DNA in a Blender

Lesson 1:  The Cell Power House

Objective:

Students will: 1) recognise the difference between prokaryotic and eukaryotic cells; 2) learn and understand the functions of organelles found within the eukaryotic cell; and 3) recognise the difference between plant cells and animal cells.

Background Information:

All living organisms are composed of one or more cells. Organisms grow by increasing their size and their number of cells. Every cell must be able to enclose itself from the external environment. The barrier used to surround the cell is called the plasma membrane. Most cells have internal structures called organelles, which carry out specific functions for the cell. There are two types of cells - prokaryotic cells and eukaryotic cells. 

Prokaryotic cells are found in bacteria. A bacterium consists of an outer layer called the cell membrane, and inside the membrane is a watery fluid called the cytoplasm. Cytoplasm might be 70-percent water. The other 30 percent is filled with proteins called enzymes that the cell has manufactured, along with smaller molecules like amino acids, glucose molecules and ATP.  Though simple, prokaryotic cells have genetic information called Deoxyribonucleic acid (DNA) in a region of the cell known as the nuclear area. The plasma membrane of these cells may be surrounded by a cell wall, which offers added protection from the external environment. Many of the prokaryotic cells also have flagella - long fibres that extend from the surface of the cell and help with movement. The figure below depicts an E. coli bacterium.

Eukaryotic cells (like human cells) are much more complex than bacteria. They contain a special nuclear membrane to protect the DNA, additional membranes and structures like mitochondria and golgi bodies, and a variety of other advanced features. However, the fundamental processes are the same in both bacteria and human cells.

Eukaryotic plant cells can be differentiated from animal cells by the presence of the three distinctive structures found in plant cells: (1) Cell Wall, (2) Vacuole, and (3) Chloroplast .

Science Processes:

Observing

Investigating

Recording

Inferring

Materials:

Tupperware containers – cell wall

Ziploc bags – plasma membrane

Applesauce - vacuole

Marshmallows - plasmids

Spaghetti – endoplasmic reticulum

Cheerios - ribosomes

Total/Wheaties - mitochondrion

Fruity Pebbles - lysosomes

Frosted Mini Wheats – Golgi apparatus

Fruit Nuts - nucleus

Brussel Sprouts – chloroplasts

Engaging Questions:

1. What makes up prokaryotic cells?

2. What is the purpose of the cell wall?

3. Why would plant cells need a cell wall and animal cells don’t?

4. Why would animal cells have more complex structures like Mitochondrias?
Teacher’s Procedure:

1. The building blocks of life are called cells. Every organism (excluding viruses) is made up of a cell or a group of cells working together. When cells work together in our body they are called tissues. Do you know the largest tissue in our body? (our skin)

2. Bacteria (of kingdom Monera) are single celled organisms. Their cells differ from ours because they only contain the genetic information (DNA). These cells are called prokaryotic cells because they are precursors to the eukaryotic cell. The eukaryotic cell contains a number of different membrane bound organelles within the cell. They are much bigger than prokaryotic cells.
3. Eukaryotic cells contain a number of organelles. The organelles each carry out a specific task for the continued functioning of the cell. Plant and animal cells contain the following: nucleus, endoplasmic reticulum, rough and smooth ER, ribosomes, Golgi apparatus, lysosomes, plasma membrane, vacuoles, plasmids, chloroplasts, cell wall, and mitochondria. List these on the board (in a manner to create a table)
4. Beside each organelle indicate briefly what their function includes. As the functions for the organelle is described ask the class to relate that sort of function to their classroom, body, or town that they live in. (Remember their oar no incorrect answers the children may link the functions in a better way then described below.)
5. After the students can answer questions regarding different cell functions, explain that plant cells have some things that animal cells lack. Plant cells contain the chloroplasts, vacuole, and cell wall. While the animal cell lacks all of these organelles. Why do you thing the plants require the vacuole (to maintain turgor pressure – keeping the plant upright) and the cell wall (for added protection because plants can’t run away from outside stress/pressure)?
6. Break them into groups. They will each get a handful of the different foods, two Ziploc bags, one applesauce, and one Tupperware container. Give the students about ten minutes to assemble two cells the plant and animal cell. While they are working help those with the functions of the various organelles they need to have in the cell. Also have the students list what material they used for each organelle and why they decided to do that.
7. When everyone has completed the exercise, together discuss the materials used for each organelle. At the end of the class period allow the group to eat their cell contents.
Table 1

	Organelle
	Function
	Body
	Classroom
	Town

	Nucleus
	Genetic information
	Brain
	Teacher
	Town hall

	Endoplasmic reticulum
	Synthesis – things made
	
	
	Factory

	Ribosomes
	Protein synthesis
	
	
	Grocery store

	Golgi apparatus
	Modifying and moving
	Blood stream
	Correcting and handing back
	Post office

	Lysosomes
	Recycling and breaking down worn cell parts
	Kidney
	Waste bin
	City dump

	Plasma membrane
	Space containing all organelles
	Everything under the skin layer
	Inside the walls of the room
	Town area



	Vacuoles
	Storage
	Fatty tissue
	Cabinets
	Storage facilities

	Plasmids
	Small scale storage
	Fat cells
	Inside the desks
	Records

	Chloroplasts
	Convert sunlight to energy
	Stomach
	Recess snack
	Electricity

	Mitochondria
	Powerhouse of the cell
	Stomach
	Lunch break
	Electricity

	Cell Wall
	Protection from outside
	Skin
	Classroom walls
	City limit signs


How to Manage the Demonstration:

1. It is best performed in a number of “stations” where small groups of students have a close and clear view of the inside of the jar.

Student Procedure:

1. Observe and discuss the components of a cell.

2. Follow the procedure of the Cells Worksheet

3. Record our observation on the Cell Worksheet

Conclusion/Discussion:

1. Discuss the Cell Worksheet and why students chose to build their cells that way.

Extended Activities:

1. Have students draw their own cells.

2. Have students pretend to be the different parts of the cells and do a report about the function of the cell from their point of view.

Interdisciplinary Activities:

1. Language Arts: Have the students write a short essay. What is your favorite part of the cell? 

Suggested Sources/Websites:

http://www.tvdsb.on.ca/westmin/science/sbi3a1/Cells/cells.htm

www.biology.arizona.edu/cell_bio/ tutorials/cell_cycle/cells3.html

http://www.biology.arizona.edu/cell_bio/tutorials/meiosis/page1.html

http://www.vuhs.org/apbio/clone/history.htm

http://www.biology.arizona.edu/cell_bio/tutorials/cell_cycle/cells3.html

Student Experiment Packet will include:

Experiment 

· Materials

· Procedure

· Cells Worksheet
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