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Parkinson’s UK policy statements:
stem cell research

“I am interested in stem cell research but understand that implanting dopamine stem cells
has not proved successful. Yet | hope that this area of research will continue as it appears to
be a very important possibility for the future.”

Person with Parkinson’s

What we believe

Stem cell research has the potential to bring forward new and better treatments for
Parkinson’s. We understand the sensitive issues around certain areas of stem cell research,
and respect the views of those concerned by them, but we firmly support the continuation
of stem cell based research, within the rigorous ethical and regulatory framework in place
in the UK. Continued, well-regulated research could benefit many thousands of people
affected by conditions such as Parkinson’s.

Why we believe this

Promising area of research

Stem cells have the potential to develop into any kind of cell found in the body, including
brain cells.t This means that stem cells could be used to treat a wide range of conditions,
including Parkinson’s, where new cells could be used to repair and replace damaged tissue.

Scientists are now able to turn stem cells into dopamine-producing nerve cells — the type of
brain cell affected in Parkinson’s.22 As we are able to generate and study these specialised
nerve cells, research of this kind allows us to develop our understanding of Parkinson’s and
how to treat it.

Being able to transform stem cells into dopamine-producing cells also gives us hope that
future treatments may be able to replace damaged cells in the brain to improve the motor
symptoms of Parkinson’s. Indeed, early stage clinical trials to test the safety and
effectiveness of stem cell therapies in people with Parkinson’s are already underway.*

In Parkinson’s, pioneering clinical trials to understand the potential for cell transplantation
have required the use of human fetal brain tissue.>~ With advances in stem cell research,
the ability to generate new brain cells from stem cells also has a role in making cell
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transplant therapies more widely available while addressing some of the ethical concerns
associated with this area of research.2

While progress is being made, it's important to note that no stem cell based treatment has
yet been proven to be safe and effective for the condition. Some private clinics offer stem
cell therapies, but the safety and effects of these treatments are unknown. We strongly
encourage people to speak to their Parkinson’s specialist or the Parkinson’s UK research
team if they are considering this kind of therapy.

Where do researchers get stem cells from?

Existing sources of stem cells

Stem cells can be obtained from several sources, including embryos, blood cells taken from
the umbilical cord at birth and adult bone marrow.2 With developments in stem cell
research, it is now also possible to convert adult cells, such as skin cells, into stem cells.*

Embryonic stem cells

In the UK, stem cells from human embryos can be collected from embryos produced as part
of in vitro fertilisation (IVF) programmes that would otherwise be destroyed. There are
strict legal guidelines for using embryonic cells for research from the Human Fertilisation
and Embryology Authority (HFEA).

These guidelines are based on UK government legislation. The Human Fertilisation and
Embryology Act 1990 states that only very early-stage embryos can be used in research —
they cannot be more than 14 days old.**

As these cells have a natural ability to develop into other types of cells in the body, their
potential for treating neurodegenerative conditions, like Parkinson’s, has been investigated #
Studies in animal models have shown that it may be possible to use embryonic stem cells
to generate the type of nerve cell lost in Parkinson’s and transplant them into the brain to
reverse the symptoms of the condition. However, more research is needed to understand
the safety, long term risks and potential benefits and various trials are underway in people
with Parkinson’s.#

Adult stem cells

Adult stem cells are found in small numbers in certain parts of the body — they are activated
when tissue is damaged and make new cells to repair the tissue. Adult stem cells are less
flexible than embryonic stem cells as they cannot turn into any cell in the body.*2 For
instance, stem cells from the bone marrow can be turned into different types of blood cells
but may have limited potential when turned into other types of adult cells like brain cells**
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While research using adult stem cells has produced promising results for a number of
conditions, 218 fewer studies have investigated their potential for Parkinson’s. With
potential limitations using adult stem cells to make dopamine producing nerve cells,**
clinical trials are underway looking at the benefits when these stem cells are infused into
the bloodstream.*~

Alternative way of making stem cells (iPS cells)

At the end of 2007, researchers discovered a way of turning adult cells, such as skin cells,
back into ‘blank’ stem cells 2% They called these reprogrammed cells iPS cells and found
that they behave in a very similar way to embryonic stem cells.€ In 2012, the scientific

community recognised this discovery by awarding two scientists involved The Nobel Prize

in Physiology or Medicine.

iPS cells have the potential to turn into any type of cell in the adult body. And scientists are
able to turn these cells into the type of nerve cell lost in Parkinson’s. Transplanting new
dopamine-producing cells made from iPS cells into the brain could potentially reduce the
symptoms of Parkinson’s. Indeed, animal models where these cells have been transplanted
have shown decreased symptoms and have led to first in man trials.2

However, scientists are still concerned about possible long-term harmful effects that could
be caused by reprogramming cells. While newer techniques seem to improve the stability
of cells over time,2 and reduce the risk of tumours forming,222 there is a continued need for
caution as therapies based on reprogramming cells move towards clinic.

There are currently no specific legal restrictions on the use of adult stem cells or iPS cells
although general legal restrictions on the use of human tissue may apply.%2 There may be a
need for a review of the ethics and consent for stem cell research for both data and tissue
and sharing options through research in uk and across the world.

W hat Parkinson’s UK is doing

Progress towards new and better treatments

Continuous progress is being made towards cell replacement therapies for Parkinson’s 42228
Parkinson’s UK is committed to making more new and better treatments a reality. We've
invested millions in cutting-edge stem cell research, which has advanced our understanding
of how stem cells could be used to treat Parkinson's directly, and also as a tool for testing
and developing other new treatments.

e In work funded by Parkinson’s UK, iPS cells have been created from people with
Parkinson’s.#4% These cells can be used to better understand how changes in DNA
can affect dopamine producing nerve cells in Parkinson’s and can also be used to
test drugs and treatments.
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e Inthe early 1990s, we helped fund early cell transplantation trials in a small group
of people with Parkinson’s. This research has paved the way for stem cell therapy
trials underway today.

e Research being funded by the charity in 2021 aims to better understand the
potential for stem cell transplant therapies to improve the non motor symptoms of
Parkinson’s. Recognition of the need to increase research into non motor symptoms
is a priority. These symptoms have major repercussions on the quality of life and
mental health of people with Parkinson’s.

We will continue to call on the Government for greater investment to ensure the research
community has the funding it needs to make breakthroughs in Parkinson’s treatment and
ultimately find a cure, through a well-regulated research framework which considers stem
cell research as an option to support the discovery of more effective treatments.

Members of the community have also told us they feel there is a need to increase research
into non- motor symptoms as a priority as they have major repercussions on quality of life
and mental health. To note, this statement stands part of a broader policy stance on
research which can be found in other policy statements.
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Further information
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Parkinson’s UK, 2024. Review date: TBC 4


mailto:campaigns@parkinsons.org.uk

PARKINSON'S™
CHANGE ATTITUD

References

1. Thomson, J. A. et al. Embryonic stem cell lines derived from human blastocysts.
Science 282, 1145-1147 (1998).

2. Kim, J.-H. et al. Dopamine neurons derived from embryonic stem cells function in an
animal model of Parkinson’s disease. Nature 418, 50-56 (2002).

3. Chambers, S. M. et al. Highly efficient neural conversion of human ES and iPS cells
by dual inhibition of SMAD signaling. Nat. Biotechnol. 27, 275-280 (2009).

4, Parmar, M., Grealish, S. & Henchcliffe, C. The future of stem cell therapies for
Parkinson disease. Nat. Rev. Neurosci. 21, 103-115 (2020).

5. Freed, C. R. et al. Transplantation of embryonic dopamine neurons for severe
Parkinson’s disease. N. Engl. J. Med. 344, 710-719 (2001).

0. Olanow, C. W. et al. A double-blind controlled trial of bilateral fetal nigral
transplantation in Parkinson’s disease. Ann. Neurol. 54, 403-414 (2003).

7. Barker, R. A., Barrett, J., Mason, S. L. & Bjorklund, A. Fetal dopaminergic
transplantation trials and the future of neural grafting in Parkinson’s disease. Lancet Neurol.

12,84-91 (2013).

8. Barker, R. A. & TRANSEURO consortium. Designing stem-cell-based dopamine cell
replacement trials for Parkinson’s disease. Nat. Med. 25, 1045-1053 (2019).

9. Gogel, S., Gubernator, M. & Minger, S. L. Progress and prospects: stem cells and
neurological diseases. Gene Ther. 18, 1-6 (2011).

10. Takahashi, K. et al. Induction of pluripotent stem cells from adult human fibroblasts
by defined factors. Cell 131, 861-872 (2007).

11. Yu, J. et al. Induced pluripotent stem cell lines derived from human somatic cells.
Science 318, 1917-1920 (2007).

12. Human Fertilisation and Embryology Act 1990. Activities covered by the Act.
Section 3 http:/www.legislation.gov.uk/ukpga/1990/37/section/3 (1990).

13. Lodi, D., lannitti, T. & Palmieri, B. Stem cells in clinical practice: applications and
warnings. J. Exp. Clin. Cancer Res. 30,9 (2011).

14. Fridova, D., Korchak, J. A. & Zubair, A. C. Challenges and translational considerations
of mesenchymal stem/stromal cell therapy for Parkinson’s disease. npj Regenerative
Medicine vol. 5 (2020).

Parkinson’s UK, 2024. Review date: TBC 5


http://paperpile.com/b/zNFN4R/qk5e
http://paperpile.com/b/zNFN4R/qk5e
http://paperpile.com/b/zNFN4R/TCqp
http://paperpile.com/b/zNFN4R/TCqp
http://paperpile.com/b/zNFN4R/JiO4
http://paperpile.com/b/zNFN4R/JiO4
http://paperpile.com/b/zNFN4R/lgwb
http://paperpile.com/b/zNFN4R/lgwb
http://paperpile.com/b/zNFN4R/VdFO
http://paperpile.com/b/zNFN4R/VdFO
http://paperpile.com/b/zNFN4R/MPEm
http://paperpile.com/b/zNFN4R/MPEm
http://paperpile.com/b/zNFN4R/3hUv
http://paperpile.com/b/zNFN4R/3hUv
http://paperpile.com/b/zNFN4R/3hUv
http://paperpile.com/b/zNFN4R/caP8
http://paperpile.com/b/zNFN4R/caP8
http://paperpile.com/b/zNFN4R/uF0R
http://paperpile.com/b/zNFN4R/uF0R
http://paperpile.com/b/zNFN4R/r3Db
http://paperpile.com/b/zNFN4R/r3Db
http://paperpile.com/b/zNFN4R/Nvvy
http://paperpile.com/b/zNFN4R/Nvvy
http://paperpile.com/b/zNFN4R/cOq4
http://paperpile.com/b/zNFN4R/cOq4
http://www.legislation.gov.uk/ukpga/1990/37/section/3
http://paperpile.com/b/zNFN4R/cOq4
http://paperpile.com/b/zNFN4R/uv5G
http://paperpile.com/b/zNFN4R/uv5G
http://paperpile.com/b/zNFN4R/tiX8
http://paperpile.com/b/zNFN4R/tiX8
http://paperpile.com/b/zNFN4R/tiX8

PARKINSON'S™
|

15. Bacakova, L. et al. Stem cells: their source, potency and use in regenerative
therapies with focus on adipose-derived stem cells — a review. Biotechnology Advances vol.
361111-1126 (2018).

16. Gurusamy, N., Alsayari, A., Rajasingh, S. & Rajasingh, J. Chapter One - Adult Stem
Cells for Regenerative Therapy. in Progress in Molecular Biology and Translational Science
(ed. Teplow, D. B.) vol. 160 1-22 (Academic Press, 2018).

17. Phase lla Randomized Placebo Controlled Trial: Mesenchymal Stem Cells as a
Disease-modifying Therapy for iPD. https://clinicaltrials.gov/ct2/show/NCT04506073.

18. Puri, M. C. & Nagy, A. Concise review: Embryonic stem cells versus induced
pluripotent stem cells: the game is on. Stem Cells 30, 10-14 (2012).

19. Stadtfeld, M., Nagaya, M., Utikal, J., Weir, G. & Hochedlinger, K. Induced pluripotent
stem cells generated without viral integration. Science 322, 945-949 (2008).

20. Brundin, P., Barker, R. A. & Parmar, M. Neural grafting in Parkinson’s disease
Problems and possibilities. Prog. Brain Res. 184, 265-294 (2010).

21. Amariglio, N. et al. Donor-derived brain tumor following neural stem cell
transplantation in an ataxia telangiectasia patient. PLoS Med. 6, e1000029 (2009).

22. Human Fertilisation and Embryology Act 1990.
http://www.legislation.gov.uk/ukpga/1990/37 (1990).

23. Ipsos. Public Attitudes to Science 2014. www.ipsos.com
https://www.ipsos.com/ipsos-mori/en-uk/public-attitudes-science-2014 (2014).

24. HFEA. Human Fertilisation and Embryology Authority ‘Hybrids and Chimeras: A
report on the findings of the consultation’.
https://sciencewise.org.uk/wp-content/uploads/2018/08/Hybrid-Chimera-Embryos-Report.

pdf (2007).

25. Arenas, E. Towards stem cell replacement therapies for Parkinson’s disease.
Biochemical and Biophysical Research Communications vol. 396 152-156 (2010).

26. Parmar, M. Towards stem cell based therapies for Parkinson’s disease. Development
vol. 145 (2018).

27. Lang, C. et al. Single-Cell Sequencing of iPSC-Dopamine Neurons Reconstructs
Disease Progression and Identifies HDAC4 as a Regulator of Parkinson Cell Phenotypes.
Cell Stem Cell 24, 93-106.e6 (2019).

28. Devine, M. J. et al. Parkinson’s disease induced pluripotent stem cells with
triplication of the a-synuclein locus. Nat. Commun. 2, 440 (2011).

Parkinson’s UK, 2024. Review date: TBC 6


http://paperpile.com/b/zNFN4R/RheZ
http://paperpile.com/b/zNFN4R/RheZ
http://paperpile.com/b/zNFN4R/RheZ
http://paperpile.com/b/zNFN4R/fdSi
http://paperpile.com/b/zNFN4R/fdSi
http://paperpile.com/b/zNFN4R/fdSi
http://paperpile.com/b/zNFN4R/AjSj
http://paperpile.com/b/zNFN4R/AjSj
https://clinicaltrials.gov/ct2/show/NCT04506073
http://paperpile.com/b/zNFN4R/AjSj
http://paperpile.com/b/zNFN4R/DkCR
http://paperpile.com/b/zNFN4R/DkCR
http://paperpile.com/b/zNFN4R/Rk5a
http://paperpile.com/b/zNFN4R/Rk5a
http://paperpile.com/b/zNFN4R/Brni
http://paperpile.com/b/zNFN4R/Brni
http://paperpile.com/b/zNFN4R/sOrT
http://paperpile.com/b/zNFN4R/sOrT
http://paperpile.com/b/zNFN4R/ITdm
http://www.legislation.gov.uk/ukpga/1990/37
http://paperpile.com/b/zNFN4R/ITdm
http://paperpile.com/b/zNFN4R/G5mn
https://www.ipsos.com/ipsos-mori/en-uk/public-attitudes-science-2014
http://paperpile.com/b/zNFN4R/G5mn
http://paperpile.com/b/zNFN4R/OQiV
http://paperpile.com/b/zNFN4R/OQiV
https://sciencewise.org.uk/wp-content/uploads/2018/08/Hybrid-Chimera-Embryos-Report.pdf
https://sciencewise.org.uk/wp-content/uploads/2018/08/Hybrid-Chimera-Embryos-Report.pdf
http://paperpile.com/b/zNFN4R/OQiV
http://paperpile.com/b/zNFN4R/besY
http://paperpile.com/b/zNFN4R/besY
http://paperpile.com/b/zNFN4R/btfb
http://paperpile.com/b/zNFN4R/btfb
http://paperpile.com/b/zNFN4R/6UC5
http://paperpile.com/b/zNFN4R/6UC5
http://paperpile.com/b/zNFN4R/6UC5
http://paperpile.com/b/zNFN4R/zxtF
http://paperpile.com/b/zNFN4R/zxtF

