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News
Wake Forest University: 07-Jan-2007, 13:00 Eastern US Time, Newswise. 

New source of stem cells

Scientists have discovered a new source of stem cells. It is amniotic fluid - the fluid that surrounds an embryo.

The researchers from Wake Forest University School of Medicine have used these stem cells to make muscle, bone, fat, blood vessel, nerve and liver cells. Their report is published today in Nature Biotechnology.

“Our hope is that these cells will provide a valuable resource for tissue repair and for engineered organs,” said Anthony Atala, M.D. He is director of the Institute for Regenerative Medicine at Wake Forest.

It was already known that the placenta and amniotic fluid contained many cell types that can develop into fat, bone, and muscle, Atala said. 

So he and his colleagues asked a question. “Is there a possibility that within this cell population we can capture true stem cells?”

The answer, they now know, is yes. Atala and his colleagues discovered a small number of stem cells in amniotic fluid - around 1%. They have named them amniotic fluid derived stem cells, or AFS cells for short. 

These stem cells can generate many of the specialized cells found in the human body. The researchers believe AFS cells are an intermediate stage between embryonic stem cells and adult stem cells. 

“It took this long to verify that we had a true stem cell,” said Atala. He began the work seven years ago. 

“These cells are capable of extensive self-renewal, a defining property of stem cells. They can be used to produce a broad range of cells that may be valuable for therapy.”

A big advantage of AFS cells is that they are easy to obtain. 

The report describes how the cells were harvested from backup amniotic fluid specimens. These had been obtained for amniocentesis, a procedure that looks for genetic disorders before a baby is born. 

Similar stem cells were isolated from “afterbirth”. This is the placenta and other membranes that are expelled after a baby is born normally. 

The potential of stem cells is enormous. In principle a bank of just 100,000 specimens could supply 99% of the US population with perfect genetic matches for transplants, Atala says. There are more than 4 million live births each year in the United States.

Besides being easily obtained AFS cells can be grown in large quantities. This is because the cells divide in two every 36 hours. 

They also don't need guidance from other cells. And they don't produce tumors. These can occur with certain other types of stem cells. 

Specialised cells made from AFS cells include all three types of cell found in a developing embryo. These are known as ectoderm, mesoderm, and endoderm. 

Their great flexibility and potential for growth, means that AFS cells are very similar to human embryonic stem cells. These are able to generate every different type of cell in the body.

The full range of cells that AFS cells can produce is not known yet, said Atala. “So far we've been successful with every cell type we've attempted to produce. 

“The AFS cells can also produce mature cells that meet tests of function, which suggests their therapeutic value.” 

These tests included implanting neural cells from AFS cells into mice that had a degenerative brain disease. The cells grew and “re-populated” the diseased areas. Bone cells produced from AFS cells were successfully used to grow bony tissue in mice. Liver cells were able to secrete urea, which the liver produces from ammonia.

Stem cells can generate a wide range of mature cells. These can replace damaged cells in a human body. This is why scientists are so keen to study stem cells. 

They should be able to treat a wide variety of very serious diseases and conditions. These include spinal cord injuries, diabetes, Alzheimer's disease and stroke. 
Co-researchers were Paolo De Coppi, M.D., Georg Bartsch Jr., M.D., M. Minhaj Siddiqui, M.D., Tao Xu, Ph.D., Cesar C. Santos, M.D., Laura Perin, Ph.D., James J. Yoo, M.D., Ph.D., Mark E. Furth, Ph.D., and Shay Soker, Ph.D., all with Wake Forest University, and Gustavo Mostoslavsky, Ph.D., Evan Y. Snyder M.D., and Angéline C. Serre, all with Harvard Medical School. 

750 words

Flesch reading ease: 63

Flesch-Kincaid Grade level: 7.8

Word bank

Pupils will not know some of the words used in the text. Meanings are given below, followed by an exercise in matching words and meanings. 

Teachers may choose to provide some or all of the meanings to help pupils read and understand the story. An approach that leads to better learning is to ask pupils to complete as much of Activity 1 as possible during their first encounter with the text.

By tackling this exercise and those that follow - which are known collectively as directed activities related to texts (DARTs) - pupils can engage with a piece of writing, and learn a great deal from it, even when many of its ideas and words are unfamiliar to them.


Word
Meaning

1
amniotic fluid
watery liquid that surrounds an embryo. It is contained in a thin, tough sac called the amnion.

2
backup
kept in reserve in case it's needed

3
cell
the building block of all living things except viruses

4
conception
fertilization of egg by sperm

5
defining
something that makes it what it is

6
degenerative
of a disease: in which the body or mind works less and less well, as time goes on

7
develop
grow bigger and better formed

8
disorder
illness, often caused by something going wrong, rather than infection

9
DNA
giant molecule that contains the genes; short for deoxyribonucleic acid

10
ectoderm
the outermost of the three layers of an embryo, which grows into the skin and nervous system

11
embryo
early stage in development of an animal or plant following fertilization of an egg cell. In humans the word is used for the fertilized egg during its first seven weeks of existence; from the eighth week on it is called a foetus.

12
embryonic
of the embryo

13
endoderm
the innermost of the three layers of an embryo, which becomes the digestive system

14
engineered
designed and made; artificial 

15
expelled
forced out

16
extensive
covering a wide range

17
fertilization
joining of male and female cells to form a new cell that can become a new plant or animal

18
flexibility
ability to do lots of different things

19
function
what something does or is designed to do

20
gene
tiny parts of animal and plant cells that control what is inherited. A gene is a section of DNA that does a particular job.

21
generate
produce; bring into existence

22
genetic
to do with the genes

23
guidance
advice or help on what to do

24
harvest
gather in a crop

25
implant
insert in a living place

26
inherit
get from parents at conception

27
intermediate
coming between

28
mature
fully grown and developed

29
mesoderm
the middle of the three layers of an embryo, from which most of the muscles, bones and connective tissues develop

30
neural
to do with nerves or brain

31
organ
part of the body with a particular job to do

32
placenta
organ that attaches the embryo or foetus to the mother in most mammals. It links the blood supply of the embryo to the blood supply of the mother, allowing the exchange of oxygen, nutrients, and waste products. 

33
population
the people or things living in a particular place

34
potential
able to be used or developed

35
property
a quality; a characteristic

36
resource
something that is useful or valuable

37
sac
a pouch within an animal or plant, often containing a fluid

38
secrete
produce a substance in the body

39
self-renewal
restoring itself to an original condition or replacing itself with new copies

40
similar
nearly the same; of the same kind

41
specialized
having a particular job to do; belonging to a particular organ of the body

42
specimen
a sample

43
sperm
the male cell that joins with an egg to produce new life

44
stem cells
special cells that can develop into a number of different types of cells

45
therapeutic
related to healing, and especially remedies for diseases; medicinal

46
therapy
way of treating an illness, especially without surgery

47
tissue
a mass of cells, usually of one kind, that form one part of a plant or an animal

48
transplant
a transfer of an organ or tissue from one individual to another

49
tumors
lumps or growths. Malignant tumors are cancer, which spreads. Benign tumors do not spread.

50
verify
check the truth

Activity 1

Mixed-up meanings

Pupils should try to fill in the blanks in the final column with the words that match the meanings. The words needed are listed, randomly mixed, in the first column.

This exercise should not be tackled in isolation, but by a reader with access to the story itself: The contexts in which words are used provide powerful clues to their meanings.  


Word
Meaning
Word should be

1
defining
watery liquid that surrounds an embryo. It is contained in a thin, tough sac called the amnion.


2
flexibility
kept in reserve in case it's needed


3
guidance
the building block of all living things except viruses


4
potential
fertilization of egg by sperm


5
DNA
something that makes it what it is


6
endoderm
of a disease: in which the body or mind works less and less well, as time goes on


7
mesoderm
grow bigger and better formed


8
placenta
illness, often caused by something going wrong, rather than infection


9
resource
giant molecule that contains the genes; short for deoxyribonucleic acid


10
transplant
the outermost of the three layers of an embryo, which grows into the skin and nervous system


11
embryonic
early stage in development of an animal or plant following fertilization of an egg cell. In humans the word is used for the fertilized egg during its first seven weeks of existence; from the eighth week on it is called a foetus.


12
tissue
of the embryo


13
expelled
the innermost of the three layers of an embryo, which becomes the digestive system


14
neural
designed and made; artificial 


15
self-renewal
forced out


16
secrete
covering a wide range


17
specialized
joining of male and female cells to form a new cell that can become a new plant or animal


18
embryo
ability to do lots of different things


19
generate
what something does or is designed to do


20
organ
tiny parts of animal and plant cells that control what is inherited. A gene is a section of DNA that does a particular job.


21
extensive
produce; bring into existence


22
specimen
to do with the genes


23
stem cells
advice or help on what to do


24
gene
gather in a crop


25
intermediate
insert in a living place


26
therapeutic
get from parents at conception


27
verify
coming between


28
degenerative
fully grown and developed


29
harvest
the middle of the three layers of an embryo, from which most of the muscles, bones and connective tissues develop


30
sac
to do with nerves or brain


31
cell
part of the body with a particular job to do


32
ectoderm
organ that attaches the embryo or foetus to the mother in most mammals. It links the blood supply of the embryo to the blood supply of the mother, allowing the exchange of oxygen, nutrients, and waste products. 


33
conception
the people or things living in a particular place


34
engineered
able to be used or developed


35
inherit
a quality; a characteristic


36
population
something that is useful or valuable


37
fertilization
a pouch within an animal or plant, often containing a fluid


38
tumors
produce a substance in the body


39
function
restoring itself to an original condition or replacing itself with new copies


40
backup
nearly the same; of the same kind


41
sperm
having a particular job to do; belonging to a particular organ of the body


42
disorder
a sample


43
property
the male cell that joins with an egg to produce new life


44
therapy
special cells that can develop into a number of different types of cells


45
amniotic fluid
related to healing, and especially remedies for diseases; medicinal


46
genetic
way of treating an illness, especially without surgery


47
develop
a mass of cells, usually of one kind, that form one part of a plant or an animal


48
implant
a transfer of an organ or tissue from one individual to another


49
mature
lumps or growths. Malignant tumors are cancer, which spreads. Benign tumors do not spread.


50
similar
check the truth


Activity 2

Comprehension 

1. What is new about these stem cells?

2. Name four types of tissue in the body that have been made from these stem cells.

3. What do the scientist hope to use these new stem cells for?

4. The scientists knew that amniotic fluid contained cells that could grow into which types of tissue?

5. What fraction of the cells in amniotic fluid are AFS cells?

6. Scientists knew already about stem cells in the embryo, and about stem cells in an adult. So where do these new cells fit in?

7. What is the purpose of amniocentesis?

8. In obtaining amniotic fluid doctors take more than they need. Why?

9. Can you think what would normally happen to this backup fluid?

10. Stem cells might be used in the future to grow new organs, like hearts and spleens, for transplants. How many different stem cell specimens would be needed to supply almost all of the people in the USA with transplants?

11. Do you know why transplants have to be a “perfect genetic match”?

12. Long before stem cells are used to make whole organs, they will be used to replace damaged or diseased cells in existing organs. Would these need to be a perfect genetic match also?

13. Adult stem cells are very hard to obtain, because there are so few of them in a human body. Embryonic stem cells can be gathered much more easily for research and use in medicine, but the embryo dies. So a lot of people disapprove of this. What is the big advantage of this new source of stem cells?

14. Describe briefly two of the tests that the new stem cells have passed?

15. Name some of the diseases stem cells should be able to treat.

16. Where did the scientists get the amniotic fluid?

17. What is a backup amniotic fluid specimen?

18. What is it that a true stem cell can do that other cells can't?

19. Can you think why it took so long to “verify that we had a true stem cell”?

20. If you were these scientists what would you do next and why?

Activity 3

Find the missing word

Pupils should try to fill in the blanks using clues from the rest of the sentence. When in doubt, the length of each blank indicates the length of the missing word. A complete list of words that belong in the blanks is provided at the end of the passage.

New source of stem cells

Scientists have discovered a new ______ of stem cells. It is amniotic fluid - the _____ that surrounds an embryo.

The researchers from Wake Forest University ______ of Medicine have used these stem cells to make ______, bone, fat, blood vessel, nerve and liver cells. _____ report is published today in Nature Biotechnology.

“Our hope is ____ these cells will provide a valuable resource for tissue ______ and for engineered organs,” said Anthony Atala, M.D. He __ director of the Institute for Regenerative Medicine at Wake ______.

It was already known that the placenta and amniotic _____ contained many cell types that can develop into fat, ____, and muscle, Atala said. 

So he and his __________ asked a question. “Is there a possibility that within ____ cell population we can capture true stem cells?”

The answer, ____ now know, is yes. Atala and his colleagues discovered _ small number of stem cells in amniotic fluid - ______ 1%. They have named them amniotic fluid derived stem _____, or AFS cells for short. 

These stem cells ___ generate many of the specialized cells found in the _____ body. The researchers believe AFS cells are an intermediate _____ between embryonic stem cells and adult stem cells. 

“It ____ this long to verify that we had a true ____ cell,” said Atala. He began the work seven years ___. 

“These cells are capable of extensive self-renewal, a ________ property of stem cells. They can be used to _______ a broad range of cells that may be valuable ___ therapy.”

A big advantage of AFS cells is that ____ are easy to obtain

The report describes how the cells ____ harvested from backup amniotic fluid specimens. These had been ________ for amniocentesis, a procedure that looks for genetic disorders ______ a baby is born. 

Similar stem cells were isolated ____ “afterbirth”. This is the placenta and other membranes that ___ expelled after a baby is born normally. 

The potential __ stem cells is enormous. In principle a bank of ____ 100,000 specimens could supply 99% of the US population ____ perfect genetic matches for transplants, Atala says. There are ____ than 4 million live births each year in the ______ States.

Besides being easily obtained AFS cells can be grown __ large quantities. This is because the cells divide in ___ every 36 hours. 

They also don't need guidance from _____ cells. And they don't produce tumors. These can occur ____ certain other types of stem cells. 

Specialised cells made ____ AFS cells include all three types of cell found __ a developing embryo. These are known as ectoderm, mesoderm, ___ endoderm. 

Their great flexibility and potential for growth, means ____ AFS cells are very similar to human embryonic stem _____. These are able to generate every different type __ cell in the body.

The full range of cells that ___ cells can produce is not known yet, said Atala. ___ far we've been successful with every cell type we've _________ to produce. 

“The AFS cells can also produce mature _____ that meet tests of function, which suggests their therapeutic _____.” 

These tests included implanting neural cells from AFS _____ into mice that had a degenerative brain disease. The _____ grew and “re-populated” the diseased areas. Bone cells produced ____ AFS cells were successfully used to grow bony tissue __ mice. Liver cells were able to secrete urea, which ___ liver produces from ammonia.

Stem cells can generate a wide _____ of mature cells. These can replace damaged cells in _ human body. This is why scientists are so keen __ study stem cells. 

They should be able to treat _ wide variety of very serious diseases and conditions. These _______ spinal cord injuries, diabetes, Alzheimer's disease and stroke. 

These are all the words that belong in the blanks:
a, a, a, AFS, ago, and, are, around, attempted, before, can, can, cells, cells, cells, cells, cells, colleagues, defining, Department, extracted, fluid, fluid, for, from, from, from, generate, human, in, in, in, include, is, just, more, of, of, other, replacement, skin, skin, So, source, stage, stem, that, that, The, the, they, they, this, to, took, two, United, University, value, variety, with, with

Answer Key:

New source of stem cells

Scientists have discovered a new source of stem cells. It is amniotic fluid - the fluid that surrounds an embryo.

The researchers from Wake Forest University School of Medicine have used these stem cells to make muscle, bone, fat, blood vessel, nerve and liver cells. Their report is published today in Nature Biotechnology.

“Our hope is that these cells will provide a valuable resource for tissue repair and for engineered organs,” said Anthony Atala, M.D. He is director of the Institute for Regenerative Medicine at Wake Forest.

It was already known that the placenta and amniotic fluid contained many cell types that can develop into fat, bone, and muscle, Atala said. 

So he and his colleagues asked a question. “Is there a possibility that within this cell population we can capture true stem cells?”

The answer, they now know, is yes. Atala and his colleagues discovered a small number of stem cells in amniotic fluid - around 1%. They have named them amniotic fluid derived stem cells, or AFS cells for short. 

These stem cells can generate many of the specialized cells found in the human body. The researchers believe AFS cells are an intermediate stage between embryonic stem cells and adult stem cells. 

“It took this long to verify that we had a true stem cell,” said Atala. He began the work seven years ago. 

“These cells are capable of extensive self-renewal, a defining property of stem cells. They can be used to produce a broad range of cells that may be valuable for therapy.”

A big advantage of AFS cells is that they are easy to obtain.

The report describes how the cells were harvested from backup amniotic fluid specimens. These had been obtained for amniocentesis, a procedure that looks for genetic disorders before a baby is born. 

Similar stem cells were isolated from “afterbirth”. This is the placenta and other membranes that are expelled after a baby is born normally. 

The potential of stem cells is enormous. In principle a bank of just 100,000 specimens could supply 99% of the US population with perfect genetic matches for transplants, Atala says. There are more than 4 million live births each year in the United States.

Besides being easily obtained AFS cells can be grown in large quantities. This is because the cells divide in two every 36 hours. 

They also don't need guidance from other cells. And they don't produce tumors. These can occur with certain other types of stem cells. 

Specialised cells made from AFS cells include all three types of cell found in a developing embryo. These are known as ectoderm, mesoderm, and endoderm. 

Their great flexibility and potential for growth, means that AFS cells are very similar to human embryonic stem cells. These are able to generate every different type of cell in the body.

The full range of cells that AFS cells can produce is not known yet, said Atala. “So far we've been successful with every cell type we've attempted to produce. 

“The AFS cells can also produce mature cells that meet tests of function, which suggests their therapeutic value.” 

These tests included implanting neural cells from AFS cells into mice that had a degenerative brain disease. The cells grew and “re-populated” the diseased areas. Bone cells produced from AFS cells were successfully used to grow bony tissue in mice. Liver cells were able to secrete urea, which the liver produces from ammonia.

Stem cells can generate a wide range of mature cells. These can replace damaged cells in a human body. This is why scientists are so keen to study stem cells. 

They should be able to treat a wide variety of very serious diseases and conditions. These include spinal cord injuries, diabetes, Alzheimer's disease and stroke. 

Activity 4

What kind of statement?

Students should read the news story on page 1 about the latest scientific research, and highlight phrases or sentences according to the following key (or any other way of indicating the different types of statement that can be done with the resources in their pockets or in your classroom):

Existing knowledge

Aims of the research

Technology and methods

New findings or developments

Hypothesis
Evidence
Issues and applications

Normally no more than one phrase or sentence should be highlighted in each paragraph, unless the reader decides that a particular paragraph contains several really important ideas. 

Usually the decision will not be too difficult. But choosing between, say, hypotheses and new findings can sometimes be tricky. There isn't always an obviously right or wrong answer, even to the scientists themselves. 

Pupils should be encouraged not to agonize too long over their choice of statement type, but to be prepared to give reasons for their decisions. 

Note: A hypothesis is a “tentative explanation that leads to predictions that can be tested by experiment or observation”.

Answer Key: (This is an illustrative set of choices. There are many others.)
New source of stem cells

Scientists have discovered a new source of stem cells. It is amniotic fluid - the fluid that surrounds an embryo.

The researchers from Wake Forest University School of Medicine have used these stem cells to make muscle, bone, fat, blood vessel, nerve and liver cells. Their report is published today in Nature Biotechnology.

“Our hope is that these cells will provide a valuable resource for tissue repair and for engineered organs,” said Anthony Atala, M.D. He is director of the Institute for Regenerative Medicine at Wake Forest.

It was already known that the placenta and amniotic fluid contained many cell types that can develop into fat, bone, and muscle, Atala said. 

So he and his colleagues asked a question. “Is there a possibility that within this cell population we can capture true stem cells?”
The answer, they now know, is yes. Atala and his colleagues discovered a small number of stem cells in amniotic fluid - around 1%. They have named them amniotic fluid derived stem cells, or AFS cells for short. 

These stem cells can generate many of the specialized cells found in the human body. The researchers believe AFS cells are an intermediate stage between embryonic stem cells and adult stem cells. 

“It took this long to verify that we had a true stem cell,” said Atala. He began the work seven years ago. 

“These cells are capable of extensive self-renewal, a defining property of stem cells. They can be used to produce a broad range of cells that may be valuable for therapy.”

A big advantage of AFS cells is that they are easy to obtain. 

The report describes how the cells were harvested from backup amniotic fluid specimens. These had been obtained for amniocentesis, a procedure that looks for genetic disorders before a baby is born. 

Similar stem cells were isolated from “afterbirth”. This is the placenta and other membranes that are expelled after a baby is born normally. 

The potential of stem cells is enormous. In principle a bank of just 100,000 specimens could supply 99% of the US population with perfect genetic matches for transplants, Atala says. There are more than 4 million live births each year in the United States.

Besides being easily obtained AFS cells can be grown in large quantities. This is because the cells divide in two every 36 hours. 

They also don't need guidance from other cells. And they don't produce tumors. These can occur with certain other types of stem cells. 

Specialised cells made from AFS cells include all three types of cell found in a developing embryo. These are known as ectoderm, mesoderm, and endoderm. 

Their great flexibility and potential for growth, means that AFS cells are very similar to human embryonic stem cells. These are able to generate every different type of cell in the body.

The full range of cells that AFS cells can produce is not known yet, said Atala. “So far we've been successful with every cell type we've attempted to produce. 

“The AFS cells can also produce mature cells that meet tests of function, which suggests their therapeutic value.” 

These tests included implanting neural cells from AFS cells into mice that had a degenerative brain disease. The cells grew and “re-populated” the diseased areas. Bone cells produced from AFS cells were successfully used to grow bony tissue in mice. Liver cells were able to secrete urea, which the liver produces from ammonia.

Stem cells can generate a wide range of mature cells. These can replace damaged cells in a human body. This is why scientists are so keen to study stem cells. 

They should be able to treat a wide variety of very serious diseases and conditions. These include spinal cord injuries, diabetes, Alzheimer's disease and stroke. 
Activity 5
Topics for group discussion or pupil presentations

To understand the debate about stem cells and the ethics of using them, pupils need first to understand the science. It is not too difficult, but it is afflicted with a rather daunting technical vocabulary. 

A useful way for pupils to get a handle on the science is to research the key technical terms in groups, and explain what they mean to the rest of the class.

These terms are:

pluripotent

totipotent

multipotent

unipotent

adult stem cells

embryonic stem cells

A useful starting point for their research is: http://stemcells.nih.gov/info/glossary.asp
Then they should try to answer the following questions:

What are the advantages and disadvantages of adult stem cells as possible treatments for diseases? 

Why do scientist believe that embryonic stem cells offer far greater potential?

What is the big ethical problem with using embryonic stem cells?

The following are useful and pupil-friendly introductory sites for the ethics: 

www.beep.ac.uk/content/549.0.html Video interview on ethical issues in stem cell research. From Bioethics Education Project.

www.pbs.org/wgbh/nova/miracle/stemcells.html Background on the ethics.

While this one is a detailed teacher or senior pupil background: http://easyweb.easynet.co.uk/~sfl/rlb_stem.htm 

Finally the groups should answer the following question: 

Does this new source of stem cells offer a possible solution to the ethical problems of using embryonic stem cells, and the practical problems of using adult stem cells? The groups should justify their answers. [They will need to do a little research into amniocentesis as a procedure.]

Links to free activities, lesson plans and background information.

1. http://stemcells.nih.gov/info/basics/ All about stem cells - science, technology, medicine and ethics. From National Institutes of Health.

2. http://learn.genetics.utah.edu/units/stemcells/ Stem cells in the spotlight. Background on science, ethics, research and potential therapies. From University of Utah.

3. www.stemcellnetwork.ca/engage/index.php Comprehensive high school teaching resource on stem cells. Following a lesson on the basics of stem cells, students engage in role-play to enact laws on embryonic stem cell research. A reflective assignment then allows them to tie the classroom experiences together and explore the topic in more depth. From Ontario Genomics Institute.

4. www.eurostemcell.org/Outreach/outreach_film.htm Award-winning film. Can be viewed online or downloaded via iTunes. Using hand-drawn animation, cell photography and documentary interviews the film “provides an engaging, accessible and visually stunning introduction to the world of stem cell research”. From European Consortium for Stem Cell Research.

5. www.smm.org/tissues/stem_cells.php Interactive comic about stem cells. From Science Museum of Minnesota.

6. www.dnalc.org/stemcells.html Stem cell animation. From Cold Spring Harbor Laboratory.

7. www.teachersdomain.org/resources/tdc02/sci/life/cell/stemcellvid/index.html Stem Cells: Seeds of Hope? Do stem cells hold the best hope for curing debilitating diseases? Or do the ethical questions stand in the way of any potential? Video segment on the basics of stem cell technology and outline of the ethical debate. 

8. www.teachersdomain.org/resources/tdc02/sci/life/cell/cellgallery/index.html Gallery of cells in the human body.

9. http://athome.harvard.edu/programs/psc/index.html Unlocking the promise of stem cells. Videoconference on the establishment of the Harvard Stem Cell Institute, which aims to move research on embryonic stem cells from the laboratory to the clinic.

10. http://school.discovery.com/lessonplans/programs/eb_thecell/ Tissue engineering lesson and activities. From Discovery School.

Link to more links

http://stemcells.nih.gov/info/resources.asp
Daily tip for science class discussions and groupwork

The Teacher's role

Teachers need to take care in discussion for students may look to them to seek direction and it is easy to let slip a remark that sways students' viewpoints. You can take various roles such as neutral chair or devil's advocate but these have implications. Students know you probably have your own point of view and may not be convinced by these approaches selecting only what they wish to hear from what you say. 

Advice from the DfEE Advisory Group on Citizenship suggests adopting a common sense approach, telling the students that there are other viewpoints that you would like to share with the class. It is also advocated by some educationists that in order to be believable and enable open discussion you need to make your views known in the same way as you are encouraging your pupils to but teachers are still worried about possibly being accused of indoctrination. 

From the Bioethics Education Project: www.beep.ac.uk
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