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Improved iPS cell technology

CRM scientists have taken a vital step 
forward in understanding how skin cells 
can be reprogrammed to become induced 
pluripotent stem (iPS) cells. By tracking 
the change of skin cells during the 
reprogramming process researchers found 
that the cells appear to take a detour to an 
intermediate state before turning into iPS 
cells. 

Experts say that current methods of iPS cell 
production are time consuming and costly. 
It takes around four weeks to make human 
stem cells and even then the process does 
not always work.

Dr Keisuke Kaji, who led the study, said:

As exciting as this technology is, we still know 
very little about how it actually works. Our work 
marks an exciting step towards ensuring that 
iPS technology will meet its full potential.”

James O’Malley, PhD student and first 
author on the paper, added: “We developed 
new markers to track the cells. This marker 
system proved a very powerful tool to study 
reprogramming. I hope our results will be used 
by other researchers to further explore how 
reprogramming works.”

Nature, July 2013, doi:10.1038/nature12243.

MS research points towards 
treatments to repair damaged nerves

CRM research has shed light on how cells are 
able to regenerate protective sheaths around 
nerve fibres in the brain. These sheaths, made 
up of a substance called myelin, are critical 
for the quick transmission of nerve signals, 
enabling vision, sensation and movement, but 
break down in patients with multiple sclerosis 
(MS).

The study found that immune cells, known as 
macrophages, help trigger the regeneration of 
myelin. Researchers found that following loss of 
or damage to myelin, macrophages can release 
a compound called activin-A, which activates 
production of more myelin.

CRM Post-Doc Dr Veronique Miron said: 

“So far approved therapies for MS work by 
reducing the initial myelin injury – however they do 
not promote myelin regeneration. Our study could 
help find new drug targets to enhance myelin 
regeneration and help to restore lost function in 
patients with MS.” 

Nature Neuroscience, July 2013,
doi:10.1038/nn.3469.

Introduction
It has been a highly successful 
year for the MRC Centre for 
Regenerative Medicine.  As well 
as publishing high profile papers 
addressing key questions 
right across regenerative 
biology and recruiting three 
new internationally-leading 
researchers, we have 
successfully renewed our Centre 
status with the MRC for another 
five years and realised a key 
ambition by establishing an 
academic cell therapy unit in 
conjunction with the Edinburgh 
British Heart Foundation 
Regenerative Cardiology Centre.  
Adjacent to this, our GMP facility 
for manufacturing clinical-grade 
cells is now fully operational.  
Together, these achievements 
position us at the cutting edge 
of our field and able to turn the 
promise of regenerative biology 
into effective regenerative 
medicines.

Prof Charles
ffrench-Constant

Director MRC Centre for 
Regenerative Medicine, 

The University of Edinburgh

Key research in 2013

Oligodendrocytes (green, left) start making 
myelin (red, right) when exposed to activin-A.Fibroblasts (left) transforming into iPS cells (right). 

The MRC Centre for Regenerative Medicine is part of the and
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HRH officially opens
The Anne Rowling Clinic

The MRC Centre for Regenerative Medicine 
(CRM) was established in 2008 with the aim to 
gain fundamental understanding of stem cells 
and regeneration and to use this knowledge to 
improve human health and provide leadership in 
training and public engagement. 

In 2013:
We published 58 scientific papers of which 12 are in top
general journals including Nature (2), Cell, Cell Stem Cell (2),
PNAS (2), EMBO J, Nature Neurosci  and Cell Reports (3); and
17 in top speciality journals including Blood (4), Development
(2), Dev Biol, Stem Cells (4), Brain (2), J Hepat, Dev Cell (2)
and Current Biology.

We continued to successfully run our structured and integrated 
PhD training program in stem cells and regenerative medicine.
We currently have more than 75 PhD students based at the
CRM, of which 16 enrolled in September 2013. In addition, 13
students were awarded their PhD in 2013 and four of our
post-docs have obtained independent positions as junior
group leaders in other research centres. More student stories
on page 3.

We successfully renewed our Medical Research Council 
Centre status for another 5 years.

We made successful funding applications to a total value of
£25M (MRC, BBSRC, EPSRC, Wellcome Trust, University of
Edinburgh, EC and others), of which £5.7M was awarded in 
April for a collaborative research project to study how stem
cells are controlled in the body (led by Prof Stuart Forbes,
UKRMP funding), followed by an additional £10M capital
funding in September to build a new ‘stem cell niche’
laboratory facility, as an extension to the  Scottish Centre for
Regenerative Medicine (SCRM) building (UKRMP funding).
More UKRMP news on page 3.

We continued our active program of licencing our technologies
to industry.

CRM Director Prof Charles ffrench-Constant and Prof 
Siddharthan Chandran established a three year collaborative
partnership with US based Biogen Idec to work on identifying
drug compounds that could potentially be used as treatments
for Multiple Sclerosis and Motor Neuron Disease. The UKRMP
Niche Hub will further increase the CRM’s opportunities to
build collaborative partnerships with industry.

Prof Clare Blackburn was awarded the University of
Edinburgh’s Tam Dalyell prize for her continued efforts in public
engagement. More about our outreach activities on page 4.

Three internationally-leading researchers moved to CRM. Prof
Kamil Kranc (University of Glasgow) joined CRM in February,
followed by Dr Gillian Morrison (Wellcome Trust/MRC Stem
Cell Institute in Cambridge) and Dr Steve Pollard (University
College London) in November. 

Key publications 2013
O’Malley J, Skylaki S, Iwabuchi KA, Chantzoura E, Ruetz T,
Johnsson A, Tomlinson SR, Linnarsson S, Kaji K. 2013. High
resolution analysis with novel cell-surface markers identifies
routes to iPS cells. Nature 499(7456):88-91.

Karwacki-Neisius V, Göke J, Osorno R, Halbritter F, Ng
JH, Weiße AY, Wong FC, Gagliardi A, Mullin NP, Festuccia N,
Colby D, Tomlinson SR, Ng HH, Chambers I. 2013. Reduced
Oct4 expression directs a robust pluripotent state with distinct
signaling activity and increased enhancer occupancy by Oct4
and Nanog. Cell Stem Cell 12(5):531-45. 

Miron VE, Boyd A, Zhao JW, Yuen TJ, Ruckh JM, Shadrach
JL, van Wijngaarden P, Wagers AJ, Williams A, Franklin RJ,
ffrench-Constant C. 2013. M2 microglia and macrophages
drive oligodendrocyte differentiation during CNS remyelination.
Nat Neurosci. 16(9):1211-8.

Bird TG, Lu WY, Boulter L, Gordon-Keylock S, Ridgway RA,
Williams MJ, Taube J, Thomas JA, Wojtacha D, Gambardella
A, Sansom OJ, Iredale JP, Forbes SJ. 2013. Bone marrow
injection stimulates hepatic ductular reactions in the absence
of injury via macrophage-mediated TWEAK signaling. PNAS

 110(16):6542-7.

Serio A, Bilican B, Barmada SJ, Ando DM, Zhao C, Siller R,
Burr K, Haghi G, Story D, Nishimura AL, Carrasco MA,
Phatnani HP, Shum C, Wilmut I, Maniatis T, Shaw CE,
Finkbeiner S, Chandran S. 2013. Astrocyte pathology and the
absence of non-cell autonomy in an induced pluripotent stem
cell model of TDP-43 proteinopathy. PNAS 110(12):4697-702.

Turner M, Leslie S, Martin NG, Peschanski M, Rao M, Taylor
CJ, Trounson A, Turner D, Yamanaka S, Wilmut I. 2013. Toward
the development of a global induced pluripotent stem cell
library. Cell Stem Cell 13(4):382-4.

J.K. Rowling and HRH The Princess Royal at the opening of the Clinic.

Facts and figures 2013

The Anne Rowling Regenerative Neurology Clinic was officially 
opened by Her Royal Highness in October 2013. CRM is a key 
partner in the interdisciplinary and collaborative research efforts 
of the Clinic. CRM Director Prof Charles ffrench-Constant, also 
co-Director of the Clinic, said: “The Clinic’s location at the heart 
of the Edinburgh Bioquarter campus draws on the University’s 
world-class strength in neuroscience, stem cell research and 
regeneration. Because of the Clinic’s unique capacity for
bench-to-bedside research, in time we expect to be able to 
translate laboratory discoveries into real benefits for patients”.
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Liver progenitor cells (red) in their niche (green).

UKRMP capital funding 
to build ‘stem cell niche’ 
laboratory facility
In September 2013 CRM was awarded funding through the UK 
Regenerative Medicine Platform (UKRMP) funding scheme to build 
a £10M extension to the Scottish Centre for Regenerative Medicine 
building. Within the new laboratory facility scientists will develop 
artificial systems to simulate the environment that surrounds stem 
cells in organs in the body, called the ‘niche’. 

The artificial niches will allow researchers to grow stem cells in a 
more controlled way and turn them into cells that could be used 
to repair damaged tissue. The new laboratory space, the UKRMP 
Centre for the Computational and Chemical Biology of the Niche, 
will function as a ‘research hotel’, and will be available to all UK 
regenerative medicine researchers at minimal cost to support the 
rapid development of innovative new regenerative therapies for 
patients.

Prof Stuart Forbes said:

“So far relatively few regenerative medicine therapies have made it 
to human trials. We are delighted to hear the UKRMP will continue 
to support our efforts to study and develop new approaches to 
improving the regeneration of damaged organs and tissues. This 
new facility will help us to define better how the stem cells in 
tissues regenerate damaged organs and therefore develop new 
methods to improve this process.”

The funding is linked to a £5.7M collaborative research project to 
study how stem cells are controlled in the body. This project, led 
by CRM Prof Stuart Forbes, was awarded through the first stage of 
the UKRMP scheme in April 2013. 

Researchers in the network from University of Edinburgh are Prof 
Charles ffrench-Constant, Prof Bruno Peault, Dr Anna Williams, Dr David 
Hay (all based at CRM), and Prof Mark Bradley, School of Chemistry. 
Other collaborative partners include: Dr Ludovic Vallier (Wellcome Trust 
MRC Cambridge Stem Cell Institute, University of Cambridge), Prof 
Cay Kielty and Prof Sue Kimber (Faculty of Life Sciences, University of 
Manchester), Prof Molly Stevens (Institute of Biomedical Engineering, 
Imperial College London), Prof Anthony Hollander (Cellular, and Molecular 
Medicine, University of Bristol), Prof Fiona Watt (Centre for Stem Cells and 
Regenerative Medicine, King’s College London), Prof Nicholas Tomkinson
(Department of Pure and Applied Chemistry, University of Strathclyde) and 
Prof Alicia El-Haj (Institute for Science and Technology in Medicine, Keele 
University).

CRM student highlights 2013

CRM has a vibrant PhD community of more than 75 
students. As part of their training program, students 
are encouraged to get involved in activities that suit 
their personal interests and help build their CV. 

Chris West presenting his work at the 3 minute thesis competition.

Business competition in Germany

In August, Harsh Vaidya, PhD student in Prof Clare Blackburn’s 
group, attended the Merck Serono Innovation Cup in Germany, 
where graduate students and employees work together to 
generate innovative business plans. With over 700 applications 
this year, the odds of being selected were 1 in 24.

Harsh commented:

“It was an amazing opportunity to network and learn from senior 
scientists and executives of an international pharmaceutical 
company.”

3 minute thesis competition

Chris West, clinical PhD student in Prof Bruno Peault’s group, 
entered an international competition to present his thesis to a 
lay audience in only 3 minutes using 1 powerpoint slide. He was 
chosen to represent the University of Edinburgh and finished in 
3rd place.

Chris: 

“It was a lot of fun, but also a lot tougher than I expected. 
Condensing 3 years work into 3 minutes is a lot more difficult than 
I thought!”

Summer School in Chile

Antoniana Batsivari, PhD student in Prof Alexander Medvinsky’s 
group, travelled to the Santander International Summer School 
in Santiago, Chile. The summer school, organized by Heidelberg 
University, focused on the visualization and manipulation of 
organismal morphogenesis. 

Antoniana commented: 

“It was a great opportunity to meet students from other 
universities, and share ideas and problems. I also met and got 
help from experts in the imaging field which really helped shape 
my research project.”
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Stem Cell Revolutions

CRM scientist Prof Clare Blackburn and filmmaker Dr Amy 

Hardie from the Scottish Documentary Institute at the 

Edinburgh College of Art were awarded the University of 

Edinburgh’s Tam Dalyell Prize for Excellence in Engaging 

the Public in April 2013. They received the award for their 

70-minute documentary ‘Stem Cell Revolutions’.

Clare Blackburn said:

“As part of the award ceremony Amy and I were asked to 

give a public lecture. Putting this together as a double act 

and combining film sections, live animations and interactive 

audience participation was incredibly challenging, but we both 

really enjoyed it.”

The documentary, funded by the Wellcome Trust and the two 

EC FP7 projects EuroStemCell and EuroSyStem, has toured 

to >40 venues throughout the UK and >20 venues worldwide 

reaching a collective audience of more than 3,000 so far. The 

film is also distributed online via its website

www.stemcellrevolutions.com and is embedded on more than 

25 other websites. To date the film has received 32,925 online 

player loads and 6,591 previews from 79 countries.

Edited by Ingrid Heersche, Louise Glennon and Gordon 
McLean; design by Stuart Brett, Graphics Lab.

Contact details

MRC Centre for Regenerative Medicine, SCRM Building, 
The University of Edinburgh, 5 Little France Drive,
Edinburgh, EH16 4UU

Tel. +44 (0)131 651 9500       www.crm.ed.ac.uk

Contributors

Contributors: Charles ffrench-Constant, James O’Malley, 
Veronique Miron, Stuart Forbes, Harsh Vaidya, Chris West, 
Antoniana Batsivari, Cathy Southworth, Clare Blackburn   
and Ingrid Heersche.

Stem cells, face paints,
and summer festivals 
Often communicating science is about going where people 

are, rather than expecting them to come to you. This 

summer, as part of the project ‘Hope Beyond Hype’, we 

embarked on a five-festival tour across Scotland, taking in 

the Royal Highland Show, T in the Park, Tiree Music Festival, 

Wickerman Festival and the Cowal Highland Gathering. 

The festivals gave us new contexts in which to talk about our 

science to an audience that would not necessarily engage 

with scientists. Particularly the three music festivals had a 

distinct spirit and left people more open to conversation 

and willing to play and experiment. Face painting stem 

cells turned out to be an ideal activity for creating a relaxed 

atmosphere and helped dissolve barriers to conversation.

Interacting with around 7,000 people gave us an overview 

of what people thought of the cutting edge and often 

controversial science we work on. For the amazingly 

committed team of researchers that took part from CRM and 

the University of Glasgow, there was surprise at the level of 

knowledge and insights people already had on the subject.

The project, funded by the Scottish Government, has 

received continued support for 2014. For more information, 

please visit www.eurostemcell.org/hope-beyond-hype-

scottish-stem-cell-stories.

Cathy Southworth

Face painting and talking about stem cells at Wickerman Festival.

During the lecture the University’s Playfair library was turned 
into a giant Petri dish with the audience making specialised 
cells from stem cells using growth factors.
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