Stem Cell Biology: An animation based webquest.

Introduction: Stem cell biology is an active area of science research with political and social implications.  As students, it is important that you understand the scientific basis of stem cells and their potential therapeutic applications. This webquest takes advantage of the many resources available on the internet.  Because biology is best understood visually, the websites you will be examining present their information in the form of pictures, animations and videos. 

Objectives: At the conclusion of this assignment the student will be able to:

1. Explain the role of stem cells in human development.

2. Describe the major stages in early human development.

3. Differentiate between adult and embryonic stem cells.

4. Define and give examples of cell differentiation.

5. Describe methods for harvesting, creating and culturing stem cells.

6. Provide examples of how stem cells can be useful in research and curing diseases.

7. Explain why some people believe that embryonic stem cell research should not be done.

Directions: Follow the links listed below to find each website and then answer the questions.

1. Basic of human embryology:

Websites:


http://www.hhmi.org/biointeractive/stemcells/mov/development.mov

http://www.hhmi.org/biointeractive/stemcells/mov/cellfate.mov
(These first two videos give an overview of the early stages of human development.


http://www.visembryo.com/baby/index.html  

(Click on the cell in the lower left corner of the diagram. This will show you a picture of a fertilized egg.  After that, click the next button on each diagram to advance through human development.

Questions:

1. Describe the following stages of development:

A. Zygote

B. Morula

C. Blastocyst

2. At what stage can stem cells be taken?

3. What organs develop from each of the following embryonic tissues?:

A. Ectoderm

B. Mesoderm

C. Endoderm

4. What is a trophoblast?

5. How is embryonic growth different from cell differentiation?

2. What is a stem cell?:

Website:


http://gslc.genetics.utah.edu/units/stemcells/whatissc/

http://gslc.genetics.utah.edu/units/stemcells/sctypes/
These two websites use animations to explain stem cell biology and the differences between embryonic and adult stem cells. Be sure to take the quiz.


http://www.eurostemcell.org/Outreach/Film/film_eng.htm
This animated video explains stem cell biology and the state of stem cell research.

http://www.childrenshospital.org/research/Site2029/mainpageS2029P23sublevel39.html
This interactive animation allows the user to see how a stem cell can become differentiated based on chemicals that may be present in the cell or come from neighboring cells.

Questions:

6. What are the two essential characteristics of stem cells?

7. Explain these terms and describe when (and where) in human development they occur?

A. Totipotent

B. Pluripotent

C. Multipotent

8. How are adult stem cells different from embryonic stem cells?

3. Stem cell technology:

Website:


http://www.hhmi.org/biointeractive/stemcells/mov/es_creation.mov

http://www.hhmi.org/biointeractive/stemcells/mov/escells_video.mov

These videos describe how harvested stem cells are maintained in culture.

http://www.hhmi.org/biointeractive/stemcells/mov/scnt_es.mov
This video shows how stem cells can be created by replacing the nucleus of an egg cell with that of an adult somatic (body) cell.

Questions:

9. Somatic cell nuclear transfer would allow researchers to create a large supply of diseased cells if they use nuclei from patients with a disease.  Why would that be advantageous for medical researchers?

10. What advantage s do embryonic stem cells have over adult stem cells for medical research? 

4. Therapy and regeneration:

Website:


http://www.hhmi.org/biointeractive/stemcells/therapies/index.html

http://gslc.genetics.utah.edu/units/stemcells/sctoday/

This animation and text explain how stem cells can be used to cure disease.


http://www.hhmi.org/biointeractive/stemcells/regen/index.html

http://www.hhmi.org/biointeractive/stemcells/mov/planaria_stemcell.mov

http://www.hhmi.org/biointeractive/stemcells/mov/zfishregen.mov

http://www.hhmi.org/biointeractive/stemcells/mov/newtregen.mov
These short videos and animations show how other organisms use their stem cells to regenerate body parts.

Questions:

11. Doctors hope to develop the ability to control stem cells to regenerate parts of the human body. Why would this be advantageous over the transplants that are now done?

12. Why is using animals in stem cell research important?

13. What other medical uses for stem cells can you imagine?

5. The stem cell controversy:

Website:

http://www.pbs.org/wgbh/nova/sciencenow/3209/04.html
This video presents an overview of stem cell biology with an emphasis on the social and political controversy.

Questions:

14. Summarize the arguments that embryonic stem cell research should not be done?

15. Why is using adult stem cells much less controversial?

16. Should the federal government fund stem cell research?

17. What is your opinion about stem cell research?

Teacher notes:

This webquest examines many aspects of stem cell biology and research.  It is designed to be flexible in its use and target audience. As written, it is most appropriate for an advanced class, such and Advanced Placement or an honors intro biology class. However, it is the length and the nature of the questions that make it appropriate for those levels.  Because the instruction is based in animations and videos, other academic levels should find it useful with some modification. The webquest is long. It might be best to break it up over several class periods, interspersed with class notes or discussion of the questions and the students’ answers.  Alternatively, you may choose to leave out some sections.  If the students have web access at home, this webquest can be done as an independent project. The videos and animations can also be viewed by the entire class and then discussed using the questions as a guide.  Should you wish to also do the stem cell ethics webquest, it is best to not do part 5 of this webquest until after the ethics analysis.

