Cell Exploration

IN Standard 6.4.5

Investigate and explain that all living things are composed of cells whose details are usually visible only through a microscope.

Objective: Introduce students to cell theory, mitosis and differentiation.  They will be able to see embryos at early and advanced stages through a dissecting microscope.

Materials: 

· dissecting microscope

· axolotl embryos (if possible at a variety of stages) 

· pipettes or instruments to manipulate embryos

· pictures of early stage embryos

Introduction (5 minutes): 

Tell students they are going to get a chance to look at a developing amphibian embryo.  They will be able to see how it changes over time.  Ask them what they think an embryo is and explain that it is a young, developing animal or plant that is often enclosed in a protective structure.  

Activity

Part I- Cell theory (20 minutes)

1) Give them a chance to briefly look at some early and slightly later stage embryos.  Ask them what they think the grainy surface of the embryo is made of.  What is the difference between the embryos? 

2) Help them understand that the embryos are composed of cells and allow them to come to the conclusion that the later stage embryos have many more cells than the early stage embryos.  Where did all these new cells come from?  The students will probably suggest that the original cells divided.

3) Explain that many years ago, scientists came to the same conclusions they just did:  all living things are made of cells and all cells come from pre-existing cells.  These two statements together are called cell theory which is one of the most important principles in biology.

Part II- Cell division and differentiation (25 minutes)

1) Explain that cells divide by a process called mitosis which produces two identical from one original cell.  Show students a picture of axolotl embryos at the 2,4,8,16…cell stages to illustrate that each cell gives rise to two more.

2) Have students view gastrula or neurula embryos to illustrate the gradual change in structure.  Explain that as an organism grows, groups of cells differentiate, or follow different pathways, to form cooperating groups such as organs.  

3) Show students an embryo staging series.  Have them figure out the stages of their embryos.

4) Ask students the following question:  If mitosis produces new cells identical to the old ones, how are groups of cells able to differentiate?  Explain that all cells contain genetic material called DNA which acts as instructions to tell the cell what to do.  DNA contains distinct units called genes and each gene carries specific information for the cell.  Most cells contain the same genetic information but different genes are “turned on” in different cells at different times.  This results in apparently identical cells changing and forming new structures.  They may have seen an example of this in themselves or their family.  Hair color often changes in children as they get older and this change occurs when a previously unexpressed gene begins expressing itself.  Ask students if they’ve noticed any such changes in children they know or even pictures of them. 

5) How do we know which cells go on to become the skin, heart or nervous system?  Have students brainstorm ways in which scientists can determine the fate of different cells.  Explain that there are ways to “stain” and follow cells as they migrate and change.   For example, scientists have been able to create a “fate map” based on cell staining for the axolotl embryo.  

6) Did you know axolotls can regenerate a limb!?  To do this, cells at the base of the limb de-differentiate after an injury in order to create a brand new limb.  

If internet access is available, show students a movie of axolotl limb regeneration on the following website produced by Dr. Susan Bryant and Dr. David Gardiner:

http://darwin.bio.uci.edu/~mrjc/

Follow-up

1) If possible, allow students to view embryos over several days so they can observe change in individual embryos.  

2) Have students keep a journal in which they draw and describe the changes in      embryos.

3) Continue to revisit the terms and concepts discussed above and ask students to include questions they have in their journal so misconceptions can be addressed.

