STEM CELLS:  PROMISES AND CHALLENGES

WEBQUEST

Overall objective: to give students a broad view of the promises and challenges involved with the use of stem cells in treating diseases.

Scenario:  You are a clinical research scientist who has been asked to develop a stem cell therapy to treat patients with Parkinson’s disease, or ALS, or diabetes, or hearing failure.   What questions would you need to answer along the way to know that the cells you are using would be safe and effective?  

Obviously you need to know a little about stem cells. 

Let’s start with a short power point presentation.  

Some basic questions to answer:

What are stem cells?  What are their 3 unique properties?

Where do stem cells come from?

How are they cultured?

Compare and contrast embryonic and adult stem cells—advantages and disadvantages of 

each.

What properties of stem cells have promise for medical treatments?

What properties of stem cells contribute to risks when given to a patient?

What are some of the diseases that seem promising candidates for stem cell treatment?

Are there any stem cell therapies in use today? If so, what?

The above questions should be answered and turned in at the beginning of class tomorrow.

Many questions must be answered before stem cells can be safely and effectively used to treat degenerative diseases.  As you read you will see some of these mentioned, and should be able to think of others on your own.  What would you want to know about the cells before you started treating a patient?  List as many of these as you can, being as specific as possible  (not just will it work?)
We will discuss these questions in class tomorrow.

Web Resources for the questions above.

http://www.hhmi.org/biointeractive/stemcells/index.html
Start here for a visual introduction to stem cells

select animation, then stem cells and check out especially the first 4 animations, which have good summary paragraphs.

http://stemcells.nih.gov/info/basics
basic information about stem cells, easily organized to answer questions, a few more technical details

http://dels.nas.edu/bls/stemcells/
This links to several reports from the National Academy of Sciences

The Understanding Stem Cells booklet is an excellent overview. 

Both of these sources (NIH and NAS) give the same basic information, but include different “extras.”   I suggest that you read one thoroughly and skim the other for extra details.

http://dels.nas.edu/bls/stemcells/
Also see the following excerpts from their booklet Stem Cells and the Future of Regenerative Medicine
Report Brief, p 1-4

Report Summary esp. ch 4 p, 41-44, which address some of the questions that must be answered before stem cell therapy can be used

How are researchers today finding answers to these questions?
This is your assignment for the second day.

Pick two or three questions from our class discussion to answer in reference to the disease you choose to research.  These have not been completely answered yet, but find out what has been done, or is known about the question.

This will be researched at home and reported to the class (3-5 min summary)

Also write a one page summary outlining a possible method of treatment based on what you have learned.  Include whether you would choose to start with embryonic or adult stem cells and why.

Here are some sites to use to get started.  Feel free to look on your own for others about research on the disease or stem cells in general.

Methods to understand:

http://learn.genetics.utah.edu/units/biotech/microarray/
Use of microarrays to identify which genes are being expressed.

http://www.bio.davidson.edu/COURSES/GENOMICS/method/FACS.html
FACS for sorting cells  --look at the basic methodology--don’t worry about the section on quantifying.  

Research results:  read the summary and the introduction of the article rather than focusing on all the experimental details

Dr. Arlotta and her coworkers have identified some of the genes needed for the production for cortico-spinal motor neurons (CMNS) which are involved in ALS

http://www.neuron.org/content/issue?volume=45&issue=2
select the article:  Neuronal subtype–Specific Genes that Control Corticospinal Motor Neuron Development in Vivo by Arlotta et al.
http://www.neuron.org/content/issue?volume=47&issue=6
select the  article:  Fez1 is Required for the Birth and Specification of Corticospinal Motor Neurons by Molyneaux et al.

Parkinson’s disease research with dopamine producing neurons

http://www.jci.org/cgi/content/full/115/1/102
dopamine producing neurons from stem cells in monkeys

http://www.news-medical.net/?id=27436
administration of dopamine producing cells to monkeys

diabetes                                                                                                                                                 

http://stemcells.nih.gov/info/scireport/chapter7.asp
overview of stem cells in diabetes

For further reading

http://www.wi.mit.edu/news/archives/2007/rj_0606.html
Jaenisch et al reprogrammed adult cells from mice to behave like embryonic stem cells

Bonus:  In what animal has most of the stem cell research been done?

