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WELCOME
What are stem cells? Why are they important? Scientists in the Centre for Stem
Cells & Regenerative Medicine at King’s College London are here to answer those
questions. Our Centre brings together scientists and doctors from the University
and our partner hospitals to harness the power of stem cells in order to improve
human health.
By way of background, the human body contains more than 200 different types
of cells that are organised into tissues and organs, such as the skin, heart and brain.
Many, if not all, tissues and organs contain stem cells – cells that have the ability
to divide and turn into the specialised cell types that are required for our bodies to
function. In some tissues the rate of new cell production is very high – for example
our bodies produce 2 – 3 million red blood cells every second. In others – such
as the brain – very few new cells are produced.
In addition to the stem cells that reside in our tissues, stem cells have been created
in the lab which have the remarkable property of being able to form all of the different
cell types of the body. They are called pluripotent stem cells and can be made by
culturing cells from embryos – embryonic stem cells – donated by couples undergoing
fertility treatment (IVF). They can also be formed by introducing DNA into cells
cultured from tissues – these are called induced pluripotent stem cells, or iPS cells.
Stem cells are important because if we can control their behaviour we can stimulate
tissues to repair – ‘regenerate’ – and we can also tackle diseases, such as cancer,
in which cells behave abnormally.
I hope you will enjoy reading about what we do. Check out our YouTube channel
to see us in action:
 www.youtube.com/channel/
UCuknzs9aZtiDR-ahdx4_f9w/videos
This image is a cross section of human skin, showing
the structure of a hair follicle. Fluorescent antibodies
to show the basal layer of the epidermis where the
stem cells reside (red), nuclei of each cell (blue), and
fibroblasts (green). Fibroblasts are the cells in the skin
which make the protein collagen which maintains the
structure of the skin. Image by Christina Philippeos

And here are some useful websites to find
out more about stem cells:
https://stemcells.nih.gov
www.eurostemcell.org
www.isscr.org/about-stem-cells
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PUBLIC
ENGAGEMENT

Collaborating with artists to create public exhibitions and creative workshops exploring
stem cell research, including contributing to the Spare Parts season at the Science
Gallery London.
Cactus grafting workshop exploring the parallels
of tissue grafting with horticultural grafting.

At the CSCRM we are passionate about involving and engaging the public with our
work. Patients and the public play an important role in contributing to and learning
about our research, acting as advisers and potentially also as co-researchers.
At the CSCRM we have an active public engagement program. Our researchers,
whether senior investigators, postdocs, PhD students or research assistants enjoy,
and are good at, connecting with audiences in diverse ways, including collaborations
with fashion brands, multimedia artists, blog articles, and weekly public facing
podcasts. Along with our research staff, we also have a full-time Public Engagement
Officer, Jessica Sells. Jessica is dedicated to bringing awareness of our research to
the public, and where possible involving them in our research. She coordinates staff
and student activities in a wide variety of public engagement events and platforms.
Some recent examples of our public engagement output include...

Sketch by artist Joy Girvin of PhD student Georgina Goss
making skin sections. Work in progress as part of the Illuminations
collaboration with artists at Chisenhale Studios.

Providing hands on activities at music festivals such as Green Man explaining
their research on brain development using mini robots and fruit fly larvae.

Leading panel discussions about the realities of stem cell research at Science Fiction
Theatre Festivals.
CSCRM scientists Inês Sequeira,
Matteo Vietri-Rudan, Ella
Hubber, Miguel Barnabe-Rubio
and Mukul Tewary talking
about the reality of current stem
cell research with Actor Juan
Echenique after a performance
of Re-Gen at the 2019 Science
Fiction Theatre Festival

‘At first thought stem cells
were boring but now
think they’re awesome’
Connie, 11, Lambeth
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Brain Tree where children could write a note
about their favourite brain building activity

‘Build a Brain’ activities including; plasticine
brains, robot circuitry, drosophila fly embryos,
and DNA extraction

Centre for Stem Cells & Regenerative Medicine | 5

Embroidery and origami workshops to explain stem cell science and informally
talk about research.

Hosting visits for summer school and outreach programmes across London
and internationally, with initiatives such as The London International Youth
Forum, King’s STARS, Native Scientist and the Social Mobility Foundation.

A workshop enjoying tea and biscuits
while embroidering stem cells and talking
about science

Enjoyed stem cell
embroidery ‘because it
was very inclusive and fun’
Emmanuella, 15, Clapham
Stitch ‘n Stem workshop attendee
embroidering the migration of a stem cell

Young students visiting the Centre extracting DNA from strawberries

CSCRM scientists visiting a school
in Kent to talk about the Human
Cell Atlas project

Hospital events for patients such as International Clinical Trials Day and Cancer
Survivor Day.
Jessica Sells talking to patients and visitors to Guy’s Hospital
about research taking place at the CSCRM for International
Clinical Trials Day

‘Really want to do stuff in cell
science now as it is so cool
and you can learn so much’
No name, 11, Streatham

Rocio Sancho and Ana Maria Cujba demonstrating
at the Guy’s Cancer Centre, Cancer Survivors Day event
Young students visiting the Centre doing a mock skin transplant

These are just some of the events that enable thousands of members of the public
to connect with research taking place at the Centre. We are also in the process of
developing a new Citizen Science platform, where you will be able to contribute to the
analysis of our cell data! Keep an eye out on our social media channels to get involved!
If you or your school would be interested in visiting the Centre and taking part
in one of our events please get in touch with our Public Engagement Officer
Jessica Sells: Jessica.sells@kcl.ac.uk
6 | Centre for Stem Cells & Regenerative Medicine
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CONTENTS
Our researchers work on a wide
variety of organs, tissues and medical
conditions. Have a look at the diagrams
below to find your area of interest
and read more about how we are
investigating it! If you don’t recognise
any of the highlighted terms in this
booklet be sure to check out the glossary
at the back which will explain them!
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Mesoderm
Monocyte
Neuron
Organoid
Pancreas
Protein

Regeneration
Scar
Skin
Stemcell

BLADDER
The bladder is a hollow, muscular organ that collects urine (liquid waste) after
it has been processed by the kidneys. It is located in the lower part of the pelvis,
and when it is full, it empties via the urethra to be expelled from the body.
Massimo Garriboli
My main interest is bladder replacement in children who are born with a malformed
bladder. I am currently developing a technique that involves using smooth muscle
from the patient’s colon, removing the colon epithelial cells by de-cellularisation
and replacing them with the patient’s own bladder epithelial cells that have been
expanded in cell culture.

A healthy bladder can
comfortably hold up
to half a litre of urine.

Regardless of size, most
mammals urinate for
roughly the same length
of time: 21 seconds.
As the bladder fills, nerve signals are
sent to the brain to communicate how
full it is. When these signals indicate
that the bladder is full, the response
is to make the muscles of the bladder
squeeze and the muscles of the urethra
relax, meaning urine is expelled.
Centre for Stem Cells & Regenerative Medicine | 11

BLOOD
The blood is made up of many different cells that all have specific roles to allow
the body to function. There are 3 main groups of blood cells: red blood cells
(cells that carry oxygen from the lungs to our organs and tissues), white blood
cells (also known as lymphocytes; cells of the immune system that protect
against infectious diseases and foreign bodies) and platelets (cells that release
growth factors and help form blood clots). Blood cells arise from stem cells
in the bone marrow.
Antonio Pagliuca
My goal is the development and delivery of novel bone marrow stem cell
transplant programs. One of our successes has been to develop protocols to treat
multiple sclerosis.
Chi Wai ‘Eric’ So
My goal is to understand how gene expression is corrupted in leukaemia in order
to develop new treatments.
Francesco Dazzi
My main interest is in stem cell transplantation to treat disease. I have shown
that mesenchymal stromal cells (MSC) can dampen down the body’s immune
response to foreign cells. I am conducting UK wide clinical studies of the use
of MSC to treat graft-versus-host disease and autoimmune disorders.
Ghulam Mufti
My expertise is in the diagnosis and treatment of blood disorders such as
myelodysplastic syndromes and leukaemia. I am particularly interested in gene
therapy for leukaemia and bone marrow transplantation for myeloid malignancies.

Red blood cells have no nucleus! Instead
of wasting space housing a big nucleus
containing DNA, red blood cells have
evolved to carry more of the protein
haemoglobin instead, which means they
can carry more oxygen to fuel the body.

11 Gallon
Gallon

2,000,000
2,000,000

Your body contains just over a gallon
of blood, this is the equivalent of 36
cups of tea.

Nearly 2 million red blood cells
in an adult human body die every
second. Nearly 2 million red blood
cells are produced in bone marrow
every one second so that they can
replace the dead cells.
This is a section of mouse skin 10 days after acute
UV radiation. The aim of the experiment was
to view how the micro blood vessels beneath
the epidermis which are associated with the
hair follicles change in response to UV exposure.
Image by Georgina Goss

Linda Barber
My research interests are in the body’s immune system. I am investigating how
the immune system functions in patients who have received a blood stem cell
transplant from a healthy donor in order to treat leukaemia. My goal is to improve
treatment outcomes for leukaemia patients.

12 | Centre for Stem Cells & Regenerative Medicine
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BONE
Bone is the tissue that makes up the skeleton. It provides support to the body
and allows mobility by connecting muscles to joints, whilst also protecting organs
such as the heart and lungs via structures like the rib cage.
Agi Grigoriadis
I am studying how bone and cartilage cells develop in the embryo and how
their properties change in adult bone/cartilage remodelling disorders such
as osteopetrosis and cancers of the skeleton such as osteosarcoma.
Eileen Gentleman
My research interests are in tissue engineering and regenerative medicine. My
lab develops biomaterials to control stem cell fate. I am studying how biomaterials
can be combined with mesenchymal stem cells (MSC) to create artificial bone.
Lucy Di Silvio
I am a pioneer in the use of tissue engineering to treat diseased tissues and organs,
as a complementary approach to organ transplantation or conventional medical
devices such as hip replacements. We combine cells, materials (scaffolds) and
proteins such as growth factors using techniques such as 3D printing. We are
particularly interested in bone regeneration.
Shukry Habib
I am studying proteins called Wnts that control stem cell fate. When a stem cell
receives a Wnt signal on one side of its plasma membrane the signal determines
whether, on cell division, the daughter cell will remain a stem cell or differentiate.
This information is being applied to create Wnt to facilitate the repair of damaged
tissue such as bone.

300
300

The body ‘loses’ bones. You are
born with 300, but end up with
206. Many bones, like those in
the skull, fuse after birth as you
grow and reduce the total number.

The only bone in the
human body not connected
to another is the hyoid,
a V-shaped bone located
at the base of the tongue.

206
206

The body has 206 bones
and over half of them (106)
are in your hands and feet.
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CENTRAL NERVOUS
SYSTEM
The central nervous system consists
of the brain and spinal cord. The brain
is a highly complex organ, made up of
mainly nerve cells and blood vessels,
that sits within in the skull. The brain
receives signals from the sense organs
in the body via the nervous system,
which it then interprets and coordinates
into responses and actions. The brain
is made up of many different parts that
control actions such as thinking and
learning, voluntary and involuntary
movements, memory, and senses
such as hearing and vision. It also
acts as a control centre to regulate
bodily functions such as blood pressure,
body temperature, pain and hunger.
The spinal cord is protected by the
vertebral column (spine) and acts
as a highway for the messages that
the nerves send to the brain from the
body and vice versa. This complex
system controls the movements and
actions of the body. If the spinal cord
is injured, the link between the body
and brain is disrupted. Depending on
the location and severity of the damage,
a person can lose movement and
functions in different parts of the body.
Albert Basson
I am exploring how proteins called
chromatin remodelling factors are
involved in development of the nervous
16 | Centre for Stem Cells & Regenerative Medicine

system, neural stem cells and autism.
For my studies I culture iPS cells
generated from patients with autism.
Carmine Pariante
I am studying the role of stress hormones
in the development of mental disorders
and the mechanism of action of
psychotropic drugs. I aim to benefit
patients with depression, first-episode
psychosis, and psychiatric problems
during pregnancy
Christopher E Shaw
My clinical and research interest is
in amyotrophic lateral sclerosis (ALS).
I have shown that iPSC derived neurons
from ALS patients can be used to model
the disease and I am now working with
industry to identify drugs that could halt
disease progression.
Elizabeth Bradbury
I am developing regenerative therapies
for spinal cord injury, with a particular
focus on targeting the injury scar tissue
that blocks nerve repair and regeneration.
We are applying advanced gene therapy
approaches to enable neuroplasticity,
new connectivity and tissue repair. Our
ultimate goal is to restore vital functions
such as upper limb and hand function,
to improve independence and quality
of life following paralysing injuries.

Gerald Finnerty
I am investigating how experience
affects brain function in health and
disease using techniques such as
electrophysiology and functional
magnetic resonance imaging. My goal
is to apply this knowledge to develop
treatments for acute neurological
conditions such as stroke and chronic
neurodegenerative diseases such
as Alzheimer’s disease.
Ivo Lieberam
I am exploring how pluripotent stem
cell technology can be harnessed to
understand the formation, function
and dysfunction of neural circuits that
control motor behaviour. My group
is developing bio-chips that carry
neuromuscular circuits assembled from
stem cell-derived motor neurons,
astrocytes and muscle to study normal

neural development and degenerative
diseases (such as ALS) in vitro.
Juan Burrone
I am studying how neurons wire up to
form a functional network in the brain.
I am studying how synapses form, how
they transmit signals and how they can be
re-wired to maintain healthy brain tissue.
Rita Sousa-Nunes
My research interest is in the control
of neural stem cell (NSC) proliferation
in development, adulthood and disease.
Sandrine Thuret
My lab explores the mechanisms
regulating adult hippocampal
neurogenesis (AHN) and their role in
mental health. AHN decreases with age
and stress whereas increased AHN is
linked to improved memory and mood.

These are motor neuron cells made from mouse embryonic stem cells. In this experiment, PhD student Stephanie
Hynes used special blue markers to locate the nuclei of the cell, green and red tags to confirm the cells are motor
neurons, and a generic motor neuron marker in white.
‘I did this differentiation as I’m interested in generating a type of motor neuron called preganglionic sympathetic
motor neurons, which are part of the circuitry involved in the fight or flight response.’ Image by Stephanie Hynes
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CRANIOFACIAL
The spinal cord reaches
its full size at 5 years old
(16-20inches), the body
grows around it as you age.

The craniofacial area relates to the structures and bones of the skull and the face.
The term is generally used for researchers and clinicians studying and treating
deformities or problems associated with the head, skull, face, jaw or neck.
Abigail Tucker
I am studying development of the head, with a particular focus on regeneration
or repair of the ear, jaw and teeth. Formation of these structures involves complex
interactions between epithelial and mesenchymal cells.

In early pregnancy, the neurons develop
at the rate of 250,000 per minute.

86,000,000,000
86,000,000,000
86,000,000,000
There are approximately 86 billion
neurons present in the brain.
The total length of capillaries in
the brain is 400 miles – that’s the
distance from London to Hamburg
in Germany.

The spinal cord isn’t
one single cord, but
a very dense bundle
of many nerve fibres.

These nerve cells (neurons) were grown
from human embryonic stem cells. They
have been stained to show that they are
a specific type of nerve cell: interneurons.
Interneurons act as the cell which
communicates messages between sensory
neurons (those that sense the outside
world) and motor neurons (neurons
that respond to senses and tell muscles
to move). By growing these cells in the
lab, they may one day be used to repair
damaged nervous systems of patients
with paralysis. Image by Ieva Berzanskyte
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Andrea Streit
My research concerns the functional sense organs, which provide our ability
to see, hear and smell. Our goal is regeneration of sensory cells in the inner
ear as a means of reversing deafness.
Karen Liu
I am studying cells in the embryo called neural crest cells. They give rise to diverse
tissues ranging from bone and cartilage to adipocytes and neurons. Current projects
include work on how neural crest cells contribute to formation of the head and to
craniofacial anomalies.
The skull is made
up of 22 bones.

The top of a baby’s skull has a
large gap between bones that only
fuses when they reach 2 years old.

The sockets that hold
our eyes are called orbits.

The skull is full of tiny little holes
called foramina. They let blood vessels
and nerves enter and exit the cranium.

The human nose and outer
ears are made of cartilage.

Centre for Stem Cells & Regenerative Medicine | 19

EAR

ENDOCRINE GLANDS

The ear is the organ of hearing and balance. It is made up of 3 parts: the outer
ear, the middle ear, and the inner ear. Sound waves funnel in through the outer
ear to vibrate the ear drum and the tiny bones attached to it. These vibrations
get picked up by nerves in the inner ear, which translate the sound into nerve
impulses which get sent to the brain.

The endocrine system is a network of chemical messages (hormones) which
are released into the body’s bloodstream by endocrine glands located around
the body. These hormones regulate and influence the function of organs, the
body’s metabolism, reproduction, growth and sleep.

Karen Steel
I study the genes that are responsible for deafness. My studies in mice have revealed
30 new and unexpected genes underlying deafness, several of which are now known
to be important in humans.

Your ears are self cleaning.
They produce wax to
catch debris and naturally
push it out of your ear.

When you hold a sea shell up to your ear,
the rushing sound you hear is not “the
ocean” as old folk-lore would tell, but
ambient noise around you being amplified

Your ears help with your balance due to the fluid within
them. When this fluid moves, it tells your brain just what
you’re up to and how to compensate in terms of your balance.

Cynthia Andoniadou
I am studying stem cells of endocrine glands, specifically of the pituitary and
adrenal glands. The pituitary gland is connected to the brain and acts as the
control centre for other hormone releasing glands in the body, such as the adrenals,
sending hormone messages to them and to other organs to regulate their function.
Abnormal stem cell behaviour in these organs can lead to impaired function
e.g. lower hormone secretion, or in the development of tumours and cancers.

Plants don’t have an endocrine system,
but can still produce hormones which
control their growth and metabolism.

When the body experiences stress,
the endocrine system over produces
hormones in an attempt to give
the body more energy and adapt
to changing circumstances.
The term ‘hormone’ was
only coined 100 years ago.

This is an image of Islets of Langerhans, they
are clusters of cells that make up the endocrine
part of the pancreas. They produce many
hormones that are important for regulating
blood sugar levels, including insulin which can
be seen here in green. Image by Ella Hubber.
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HEART AND
BLOOD VESSELS
The heart is a muscular organ situated in the chest that pumps blood through
blood vessels around the body. This pump system provides oxygen and nutrients
to organs and tissues to allow their function, and removes metabolic waste.
The heart contains pacemaking cells which create a regular pumping rhythm
by generating current causing muscle contractions. The heart is made up of
4 chambers which fill up with blood in a specific rhythm to push blood around
the long distance of the entire body. These chambers have valves to ensure
that the blood flows in the correct direction and doesn’t go back on itself.
Bijan Modarai
I am a vascular surgeon who is using research techniques to develop better
treatments for my patients, in the hope that they might avoid surgery. One of my
interests is to develop strategies to benefit patients with critical limb ischaemia, a
condition where the leg is starved of blood because of blockage of the blood vessels.
I am conducting first in man studies aimed at using monocytes to grow new blood
vessels in the limb in patients who would otherwise require an amputation.

115,000
Your heart will beat about
115,000 times each day.

7,000
7,000
Your heart pumps about 7,000
litres of blood a day, that’s nearly
22 cans of soft drink!

Manuel Mayr
My group studies the protein composition of different cell types. We are using
this information to identify inflammatory proteins that can predict the risk of
cardiovascular disease.

The giraffe has a lopsided heart,
with muscle of their left ventricle
being thicker than the right. This is
because the left side has to get blood
up the giraffe’s long neck to reach
their brain and then around the body.
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IMMUNE SYSTEM
The immune system functions as
the body’s defence from infection
and disease, and is essential for
our survival. It is highly complex
and involves the combined actions
of a large variety of bodily tissues,
systems and cell types to regulate
how the body responds to threats
from foreign invaders, or ‘antigens’
(including bacteria and viruses). There
are many steps and stages involved
in the immune response. The skin and
other surfaces that come into contact
with the air (nose/mouth/throat/lungs/)
act as the first barrier against infection.
If surfaces are breached, cells within
the immune system will work together
to recognise and respond to the threat.
An example of these cells are white
blood cells. Depending on the type
of invader, the response then triggers
the production of antibodies, which
are proteins that bind to specific
antigens for other immune cells to
destroy it. The antibodies then stay
in the body to recognise and destroy
the same antigen if it re-enters the
body (this is the basis of vaccination).
Giovana Lombardi
I am investigating whether regulatory
T cells (Tregs) can be used to promote
tolerance of transplanted organs. In
collaboration with other scientists and
clinicians I have completed two clinical
trials in which Tregs have been injected
into patients that have received either
24 | Centre for Stem Cells & Regenerative Medicine

kidney or liver transplants with the
aim of preventing organ rejection.
Joana Neves
I am studying lymphocytes in the
intestine using intestinal organoids.
I am using studying the interactions
between lymphocytes, intestinal
epithelial cells and the gut microbiota.
These are disrupted in several diseases
such as Inflammatory Bowel Disease
(IBD), diabetes, obesity and cancer.
John Maher
My group is developing adoptive
T-cell immunotherapy approaches
to treat cancer. We want to improve
the efficacy, safety and quality of
cell products that can be used to treat
solid cancers (such as head and neck
or ovarian) and blood cancers.
Michael Malim
My group studies the AIDS virus,
HIV. By using a variety of techniques,
we aim to understand the biological
principles of virus replication and
disease. We are examining how iPSCs
from different individuals differ in
their susceptibility to HIV infection
in culture. Our goal is to identify new
regulatory pathways governing HIV-1
infection, and to use this knowledge
to design new therapeutic strategies.

and dendritic cells in adaptive immune
responses, in particular how dendritic
cells activate T lymphocytes, to
understand how the immune response
shapes how blood stem cells are formed,
I am also developing new methods to
use iPSC into dendritic cells that could
be used for cancer immunotherapy.

Steven Sacks
I am studying how the complement
system affects the outcome of organ
transplantation. The complement
system is the part of the immune system
that enhances, that is, complements, the
ability of antibodies and immune cells
to clear pathogens from the body.

Laughter can help regulate your
immune system, by releasing the
body’s ‘feel good’ chemical dopamine.
Fever and inflammation are a good
thing! As uncomfortable as it is, it
shows your immune system is working
hard to fight infection.
The bacteria living in the guts have been
shown to boost the immune system.

Pierre Guermonprez
I am studying the role of monocytes
Centre for Stem Cells & Regenerative Medicine | 25

1

LIVER

2

3

4

The liver is a large, reddish brown organ located in the upper right side of
the abdomen. It is very complex and is thought have as many as 500 separate
functions, including; detoxifying the body’s by-products from the blood, the
creation of proteins essential for bodily processes, the synthesis of chemicals
necessary for digestion, regulating carbohydrate storage in the body and breaking
down old red blood cells. The body cannot survive without the liver, and there
are no artificial techniques to replace the functions of the liver on a long-term
basis. Currently, the only option to treat liver failure is with a transplant.

The liver is the only organ that can
regenerate itself – as long it has 25%
of it’s healthy self to re-grow from!
You can donate up to half of your liver,
and it can grow back to it’s normal
size in about two weeks.
The liver weighs about the same
as a small chihuahua.
26 | Centre for Stem Cells & Regenerative Medicine

The liver is the largest
solid organ in the body.

8

7

9

10

11
12
13

14
15

Across

Down

2.	A protein which the body produces
in response to an infectious material
entering the body.
5.	Protective layer covering the human body.
7.	Structural element that supports
the body and how it moves.
10.	The process that stem cells undergo
to become tissue cells.
11.	Pumps blood around the body.
12.	Oxygen carrying liquid that circulates
through veins and arteries.
13.	A cell which can self-renew indefinitely,
or give rise to a different cell type.
14.	Organ with insulin producing cells.
15.	A fibrous tissue that occurs when the
healing process after an injury of skin
or other tissues is not complete.

1.	Large reddish brown organ found
in the abdomen.
3.	Condition with the inability to produce
or utilise insulin.
4.	‘Mini organ’ used to study disease
mechanisms and potential treatments.
6.	A nerve cell.
8.	A synthetic substance that has been
engineered to replace or support
biological function.
9.	Cell type in connective tissue that
produces collagen.

Answers:
Across: 2. antibody 5. skin 7. bone 10. differentiate
11. heart 12. blood 13. stemcells 14. pancreas 15. scar

Tamir Rashid
We reported almost ten years ago, in what was the world’s first proof of concept
study, that stem cells made from reprogrammed patient skin biopsies (iPSCs)
could be converted into liver cells for patient specific disease modelling and
transplantation. Our group has been working hard since then to translate this
discovery into new medicines for patients suffering from a range of liver diseases.

6

Down: 1. liver 3. diabetes 4. organoid 6. neural
8. biomaterial 9. fibroblasts

Anil Dhawan
I established the first human liver cells transplantation programme in the UK using
cells isolated from donor livers. We have successfully used liver cells embedded in
alginate beads to treat children with acute liver failure and we are now exploring
ways in which this approach can be further improved.

5
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MUSCLE
This image shows the movements of
inflammatory cells and muscle stem
cells during regeneration of muscle
in zebrafish larvae. By developing
custom image analysis programmes,
data can be collected on cell shape
and movement to build models about
cell behaviour so that tests can be
performed to understand the influence
of molecular and environmental signals
on tissue repair. Image by Robert Knight

Muscle is a soft tissue in the body that has the ability to contract, which in turn
generates power. There are three types of muscle tissue in the body: Skeletal
muscle connects bones and joints via tendons. These muscles are contracted
consciously to allow locomotive movement such as walking and lifting. Smooth
muscle lines organs such as the intestines, bladder and stomach. Its contractions
occur involuntarily, e.g. the squeezing action of the intestines that moves food
along during the process of digestion. Cardiac muscle is also involuntary, and
controls the regular contractions of the heart.
Georgina Ellison-Hughes
I am studying the role of tissue-specific stem cells in the maintenance and regeneration
of skeletal and cardiac muscle. I am particularly interested in stimulating stem cells
to repair damaged muscle following injury, and in understanding how stem cells
respond to muscle exercise.
Peter Zammit
I am investigating the properties of muscle stem cells in healthy, aged and diseased
skeletal muscle. The resident stem cells of skeletal muscle, satellite cells, regenerate
muscle fibres. This normally efficient mechanism gradually fails in muscle wasting
diseases, such as muscular dystrophies.
Stephen Harridge
I am studying human skeletal muscle, with a particular focus on ageing. I use
techniques ranging from culturing human muscle-derived stem cells in the lab to
studies in patients who have developed muscle weakness during a stay in hospital.
Robert Knight
The Knight group aims to understand how cell behaviour is related to tissue
regeneration and stem cell function with a focus on muscle. We use a variety
of advanced imaging approaches to observe and manipulate cells in live zebrafish,
mouse tissue or in human cells in a dish in order to develop complex models of
gene function and cell behaviour. These allow us to make predictions about gene
function in the control of muscle, immune and connective cells during tissue repair.

600
600

The body contains more
than 600 different muscles.

The strongest muscle in the
body is the masseter, the muscle
in your jaw. In relation to it’s
size, it produces the most power!

40%
40%

Muscle makes up approximately
40% of total body weight.
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PANCREAS
The pancreas is a small organ that sits behind the stomach and acts like a gland.
It produces enzymes and secretes them into the small intestine to aid digestion.
Clusters of cells within the pancreas (called islets of Langerhans) produce
hormones (insulin and glucagon) that regulate blood sugar levels. Patients with
diabetes are unable to regulate their blood sugar levels due to either reduced
insulin production, or the inability to respond to insulin. Over long periods, high
blood sugar levels can result in many different complications, including damage
to the eyes, kidneys, heart and feet.
Aileen King
My goal is to improve islet transplantation outcome in the treatment of
diabetes. My approaches include encapsulation strategies, co-transplantation
with mesenchymal stem cells and the use of drugs that may improve beta-cell
and endothelial cell survival.
Francesca Spagnoli
I study cell identity and plasticity of the pancreas and the liver. Ultimately
I wish to harness cell plasticity to convert liver cells into pancreas cells towards
a potential therapy for diabetes.
Peter Jones
I am studying hormone secretion in pancreas islets. My goal is to improve
treatment for Type 1 diabetes by generating functional beta-cell substitutes,
and by using mesenchymal stem cells to enhance graft survival and function.
Rocio Sancho
I am fascinated by the phenomenon of ‘plasticity’ – how cells can be stimulated
to change their fate. I have shown that inducing plasticity can promote regeneration
in the pancreas. This can potentially be used to replace crucial insulin-producing
cells that are lost in diabetes.
Stephanie Amiel
I treat diabetic patients at King’s College Hospital. My research interests include
the connection between the brain and glucose levels in the blood – particularly
how patients with Type 1 diabetes may be unaware of low glucose levels. I also
oversee the isolation of parts of the pancreas known as islets from deceased donors
and transplantation of those islets into patients with Type 1 diabetes.
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The pancreas has taste receptor cells
to allow it to sense sugar in the blood.

Before the exact function of the
pancreas was known, it was thought
to be a shock absorber due to it’s
rubbery consistency.
The pancreas can digest itself!
Pancreatitis is a condition in which
the digestive enzymes produced
in the pancreas become active
before reaching the small intestine
(and therefore food) which then
‘digest’ the pancreas itself.
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PLURIPOTENT
STEM CELLS
Stem cells have the ability to self-replicate and turn into the specialised cell
types that make up tissues and organs. There are three main types of stem
cells; pluripotent, totipotent and multipotent. Pluripotent stem cells can give
rise to all the different cell types of the body. Totipotent stem cells can also
become any cell type found in the body, as well as placental cells. Multipotent
stem cells are more limited in what cells they can differentiate into, and can
only become a few different types of specialised cells. It is possible to treat
adult tissue cells (e.g. skin) and ‘revert’ them back into a stem cell state,
these are called induced Pluripotent Stem Cells (iPSCs). These iPSCs can
provide researchers with a potentially limitless pool of cells. Scientists can
then manipulate them to give rise to any cell type to study diseases and
develop potential treatments and regenerative therapies.

Dusko Ilic
My goal is to improve the standards of making and culturing human stem cells
in order to make them suitable for cell-based therapies.
Fiona Wardle
I am interested in the control of gene expression as cells move from being pluripotent
to differentiated. We have a particular focus on mesoderm and endoderm cells,
which go on to form organs such as the heart and pancreas, respectively.
This beautiful cluster of cells is called a gastruloid, which is an
early stage of a developing embryo. Stem cells derived from
donor tissue (induced pluripotent stem cells) were grown in
conditions to recreate human embryonic development. They were
then stained to show the presence of proteins that are typically
observed in the three germ layers (endoderm, mesoderm and
ectoderm), which are the first distinct cell types that come
from stem cells in a developing embryo. Cells stained red
are endodermal, and go on to form tissues such as the lung
and pancreas; the cells labelled green are mesodermal, which
will form red blood cells and cardiac cells; and the blue colour
labels the cell nuclei. Image by Alice Vickers

Alessandra Vigilante
I am studying how genetic variation between cells affects their behaviour in culture.
I am using data from large-scale population-based health research studies to
identify genetic variants associated with a wide variety of human conditions.
Attila Csikász-Nagy
I am an expert in computational and systems biology. I develop mathematical
equations to describe cell biology and generate new ideas about cell behaviour
including cell division. We consider cell-to-cell interactions as interactions
between players in a board game.
Ciro Chiappini
I study materials that can be combined with cells to improve cell function,
for example following cell transplantation. This type of research is known
as bioengineering.
Davide Danovi
I am passionate about screening the behaviour of stem cells growing in the lab
using a technique called high content imaging in order to develop models of human
diseases and discover drugs that could be useful for patients. I am particularly
interested in iPS cells.
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This is a 3D image of a bundle of iPSCs. They have been stimulated
to organise themselves into a structure mimicking the early stages
of embryonic development, and shows how the stem cells are
starting to become specialised. The cells stained green have not
yet differentiated, the red cells are in the process of differentiation.
The blue colour represents genetic material. Image by Haneen Alsehli
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Treatment for certain blood cancers can
be intense and damage a patient’s blood
producing stem cells. To combat this, a
stem cell transplant can be administered
to restore bone marrow and allow
production of healthy blood cells.

In 2006 Japanese scientist Dr Shinya
Yamanaka developed the method
to create induced pluripotent stem
cells. He was awarded the Nobel
prize for this work in 2012.

iPSCs have been
successfully used to treat
declining vision in humans.

This image is a mouse blastocyst.
A Blastocyst is a structure of cells that
forms during the very early stages of
development in mammals. In humans
this is forms approximately 5 days after
fertilisation of an egg (after the embryo
has divided to enough times to create 16
totipotent cells). Image by Sergi Junyent
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PROSTATE

SALIVARY GLAND

The prostate is one of the glands of the male reproductive system. It is a small,
walnut sized gland, located behind the bladder. It secrets prostate fluid which makes
up part of semen. Prostate cancer is the most common form of cancer in men.

Salivary Glands are found in the mouth and produce liquid (saliva) which is released
into the mouth via a system of ducts. Saliva can contain enzymes or act as a
lubricant to help mastication of food and it’s breakdown in the process of digestion.

Aamir Ahmed
I am interested in how electrical activity across cell membranes regulates how they
communicate and activate certain genes. I would like to harness this mechanism
for cancer therapy. A further objective is to use cell signalling proteins for cancer
diagnosis and prediction of patient prognosis using labelling techniques combined
with microscopy.

Isabelle Miletich
I study stem cells in the salivary gland in order to improve repair following injury.
This will potentially benefit patients who have received radiotherapy for head and
neck cancer.

Philip Blower
I design chemicals for tracking the location of cells within the human body for
periods ranging from days to years, using techniques such as positron emission
tomography (PET), single photon emission tomography, magnetic resonance
imaging (MRI) and optical imaging. By tracking cells we can detect diseases
and measure patient responses to cancer treatments.

0.5-1.5l
0.5-1.5l
Humans produce between 0.5 and 1.5
litres of saliva every day, that’s roughly
between 2 and 4 cans of soup!
The venom glands of snakes are
actually modified salivary glands.
The quality of the structure
of the glands decreases as we
age, but the amount of saliva
produced does not change.

These circles are sections of human prostate, colon, kidney, intestine and breast tissue. They were stained for specific
cell signalling proteins using specialised microscopy techniques. By researching and targeting proteins that are unique
to the cell type, cancer diagnosis and prediction of cancer prognosis can be improved. Image by Aamir Ahmed
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SKIN
The average square inch (6.5 cm²)
of skin holds 650 sweat glands, 20
blood vessels, 60,000 melanocytes,
and more than 1,000 nerve endings.

The skin is the outermost layer of tissue on the body and forms a protective
barrier against heat, light, injury and infection. The skin is made up of three
layers; the epidermis, which is the outermost waterproof layer; the dermis,
which contains connective tissue, nerve endings, blood vessels, hair follicles
and sweat glands; the subcutaneous layer, which is made up of fatty tissue
and attaches the skin to the underlying tissues.
Fiona Watt
I am studying the role of stem cells in adult tissue maintenance, using the skin
as an experimental model. One current objective is to identify fibroblasts that
could be injected into the skin to resolve scars.
John McGrath
I am investigating what causes inherited skin diseases, and what we can
do to develop new treatments for patients using cell and gene therapies.
Magnus Lynch
I am using single cell, genetic and advanced imaging techniques to understand
how cells work in 3-dimensional tissues such as the human skin and how diseases
can affect these processes.
Tanya Shaw
I study wound healing in the skin and ovaries. I am particularly interested
in how tissue repair processes may go wrong, resulting in pathological scars
such as keloids, or might increase the risk of cancer.
The cells in this
image are human
dermal fibroblasts.
These are the cells
found in the dermal
layer of the skin,
and are responsible
for creating
connective tissue
which maintains
the skin’s structure
and heal skin when
it gets damaged.
Image by Oliver
Culley
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1,000
1,000
Around 1,000 different species
of bacteria live on the skin.

Subcutaneous tissue
contains 50% of body fat.

22 m
m
222

The average person’s skin covers
an area of 2 square meters, that’s
roughly the size of 1.5 twister mats!
Skin accounts for about 15%
of a person’s body weight.

Image of the cells of the epidermis by Benedicte
Oules. The cells were labelled with tags that glow
under the light of a special microscope. The white
colour has tagged the nucleus of each cell, the red
identifies a protein called keratin which is made by
epidermal cells in response to skin injury, and the blue
labelled structures are a protein that holds together
various layers of the skin. Image by Benedicte Oules
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TEETH

GLOSSARY:

Teeth are the hard calcified structures embedded in the jaw that are used
to break down food by cutting and crushing before being swallowed. Teeth are
not made of bone, but are combination of layers of tissue of varying hardness.

3D Printing:

Paul Sharpe
I am interested in the role of mesenchymal stem cells (MSCs) in tissue repair,
including tooth regeneration.

A way of making a
3-dimensional physical object
from a 3-dimensional digital
model, which can be used to
for growing cells, creating a
3D living object such as an
artificial organ.
Activated T Lymphocytes:

Teeth are like
fingerprints, they
are unique to you.

T lymphocytes are immune
cells that are programmed
to respond to a specific
foreign substance that enters
the body. When they are
activated, they divide rapidly.
Acute Liver Failure:

38.5

The average person
spends 38.5 days
brushing their teeth
over a life time.

A rapid loss of liver
function, which can cause
complications such as organ
failure and increased pressure
in the brain.
Adaptive Immune Responses:

The enamel coating
the teeth is the hardest
part in the body, harder
than bone!

The adaptive immune system
is composed of specialized cells
and processes that respond to
pathogens by eliminating them
or preventing their growth.
After an initial response to a
specific pathogen, the adaptive
immune system exhibits an
enhanced response to when
it encounters the same
pathogen again. This is the
basis for vaccination.
Adipocytes:

Cells in the fat tissue of the
body. Each cell contains fat
droplets as an energy store.
Adrenal Gland:

Glands located above the
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kidneys which secrete various
hormones.

providing support
and insulation.

AIDS:

Atherosclerosis:

Auto immune deficiency
syndrome (AIDS) is a disease
caused by an infection with
human immunodeficiency
virus (HIV). The condition
reduces the ability of the body
to resist everyday infections.

A condition in which
fat, cholesterol and other
substances build up in the
arteries. Over time this
hardens and narrows the
arteries, limiting blood
flow to the body.

Alginate Beads:

Autism:

Alginate is made from brown
algae and is formed into
non-dissolvable beads that
are used to encapsulate cells,
drugs or molecules. They can
be used for transplantation
and controlled release
delivery of drugs.

Autism spectrum disorder
is a developmental disability
that has a broad range of
symptoms that impact social
interaction, communication
and a patient’s experience
of his or her environment.

Amyotrophic Lateral Sclerosis
(ALS):

Autoimmune disorders are
conditions in which immune
cells attack their body’s own
healthy tissues. Examples
include celiac disease and
psoriasis.

Also known as motor neuron
disease (MND), ALS is a
condition in which nerves
that connect to muscles
slowly die. Symptoms include
gradually worsening weakness
as muscles reduce in size
and can lead to difficulty
in thinking and movement.
Patients eventually lose the
ability to breathe.
Antibody:

A protein which the body
produces in response to an
infectious material entering
the body (antigen).
Astrocytes:

Astrocytes are star-shaped
cells that surround nerve cells,

Autoimmune Disorders:

B cells (B lymphocytes):

Type of white blood cell that
release antibodies as part of
the immune response.
Beta Cells:

Beta-cells are specialised cells
in the pancreas that make,
store and release the hormone
insulin, which regulates blood
sugar levels.
Bio-Chips:

Biological chips are a
bioengineered device used to
analyse the function of cells
in an enclosed and controlled
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environment. Possible uses
include the visualization
of nerve cell contacts with
muscle fibres or analysis of
the metabolism of mini-livers
on a chip.

oxygen-depleted blood
back towards the lungs;
and capillaries, which are
smaller and distribute blood
into the tissues.

Cancer Immunotherapy:

Bone:

Cardiovascular Disease:

Bioengineering:

Bone is the tissue that makes
up part of the vertebrate
skeleton, providing the
body with support to allow
movement. It is comprised
of two outer layers of compact
mineralized material and an
internal spongy layer with
a honeycomb-like structure.
Molecularly, the bone consists
of collagen protein hardened
by calcium phosphate. The
bone acts as a reservoir
of calcium for the normal
function of the body and
produces blood cells.

Group of diseases involving
the heart or blood vessels.

The last part of the
gastrointestinal tract involved
in digestion, also known
as the large intestine.

Cartilage:

Complement System:

Elastic, tough connective
tissue that covers and protects
the ends of long bones at
the joints and forms other
structures in the body,
including the rib cage, ear
and nose.

The part of the immune
system that enhances, i.e.
complements, the ability of
antibodies and immune cells to
clear pathogens from the body.

Biological engineering or
bioengineering combines
the principles of biology
and technology/engineering
with the aim of generating
customized products to be
used in a biological system.
This could range from
3D-printed artificial heart
valves to scaffolds for cells
to grow on.
Biomaterial:

A synthetic substance that
has been engineered to
replace or support biological
function.
Blood Cells:

Cells that circulate in the
blood stream. There are
many types but they fall
into three main groups: red
blood cells (cells that carry
oxygen from the lungs to our
organs), white blood cells
(also known as lymphocytes;
cells of the immune system
that protect against infectious
diseases and foreign bodies)
and platelets (cells that release
growth factors and help form
blood clots).
Blood Vessels:

Blood vessels are the transport
network for blood. They
are made up of arteries,
which are large muscular
vessels that transport oxygen
enriched blood towards
tissues; veins, which transport

Bone Marrow Transplantation:

Healthy blood cells are
isolated from bone marrow
and used to replace unhealthy
blood cells in a recipient. This
treatment is used to treat a
variety of types of cancer.

Using and enhancing the
natural actions of the immune
system to recognise and
destroy cancer cells.

Cell Biophysics:

A field of biology that
studies the effect of physical
properties (e.g. tension and
strength) on processes taking
place within cells.
Cell Division:

The biological process
in which one cell gives
rise to two daughter cells.
CHD Family:

The formation of healthy
bone from stem cells
following injury.

Chromodomain Helicase
DNA-binding family is a
group of enzymes that change
chromatin structure and
function.

Bone/Cartilage Remodelling:

Chromatin:

The continuous, lifelong
process taking place in
the body in which old or
damaged bone and cartilage
tissue are broken down and
new tissue is formed.

Group of molecules (proteins,
DNA and RNA) that package
DNA and organise its
structure and function.

Bone Regeneration:

Cancer:

A disease in which cells
(cancer cells) divide and
multiply in an uncontrolled
way and spread (metastasise)
through the bloodstream.
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Chromatin Remodelling Factors:

Enzymes that change the
packaging of DNA wrapped
around proteins.
Clinical Trials:

Clinical trials assign
individuals or groups of people

to receive one or more healthinterventions (such as a drug)
to evaluate potential benefit.
Colon:

Connective Tissue:

Tissue that connects,
supports or separates other
tissues or organs.
Craniofacial Anomalies:

Malformations of the bones
of the head and face.
Critical Limb Ischemia:

Severe obstruction of the
blood flow to the body
extremities, such as the
hands and feet.
De-Cellularisation:

The process of removing
cells from a tissue.
Dendritic Cells:

Cells that present foreign
molecules, known as antigens,
on their surface to the T cells
of the immune system.
Differentiate:

The process by which cells
acquire specialised features.
Electrophysiology:

The study of electrical
activity in tissues, cells
and animals.
Embryo:

An embryo is the collection
of cells that form after a sperm

fertilises an egg. The embryo
develops into a fetus, which in
turn develops into a new-born
human or animal, depending
on species.

Graft Rejection:

Endocrine Glands:

Graft-Versus-Host Disease:

Glands of the endocrine
system which release
hormones into the
bloodstream. Examples
include; pituitary gland,
pancreas, ovaries, testes,
thyroid gland, hypothalamus
and adrenal glands.

After a tissue or organ
transplant, residual immune
cells of the donor attack the
recipient’s body.

Endoderm:

Cell layer present in the early
embryo that goes on to form
organs such as the lungs,
liver, pancreas and digestive
system.
Endothelial Cells:

Cells lining the blood vessels.
Epithelial Cells:

Cells that form the linings
and surfaces of the body,
such as the skin and bladder.
Fibroblasts:

The most common cell
type in connective tissue.
Fibroblasts produce collagen
and other structural proteins
and play an important role
in wound healing.
Gene:

Distinct regions of DNA that
contain the basic information
required to make proteins.
Gene Therapy:

Correcting genetic errors
in a patient’s DNA in order
to treat disease.
Genetic Variation:

Differences in the DNA
sequences of different people.

When the immune system
identifies transplanted tissue
as foreign, and attacks and
destroys it.

High Content Imaging:

Automated analysis of the
properties of large numbers
of cultured cells. It is used
to compare the functions
of healthy and diseased cells,
and also for drug screening.
Hippocampal Neurogenesis:

The production of new
nerves in the hippocampus,
a small region in the brain
which is involved in memory
formation.
HIV (Human Immunodeficiency
Virus):

The virus that causes AIDS
(acquired immune deficiency
syndrome) and reduces the
ability of the body to resist
everyday infections.
Hormone:

A chemical produced by
glands in the body, which
is transported via the blood
to specific tissues/organs to
help regulate their activity.
Immune Cell:

Cells which respond as part
of the immune system.
Immune System:

The body’s defence system
against diseases caused
by foreign invaders, or
pathogens, (e.g. bacteria,
viruses). It is made up of

Centre for Stem Cells & Regenerative Medicine | 43

a network of cells, tissues, and
organs, working together to
recognise pathogens so that
they can be destroyed before
they do damage to the body.
Inflammation:

A localised response to
infection or injury, causing
reddening, swelling, heat
or pain.
Inflammatory Bowel Disease
(IBD):

A group of conditions
involving chronic
inflammation of the bowel
causing diarrhoea, abdominal
pain, fatigue and weight loss.
Inherited Skin Diseases:

These are genetic conditions
that affect the skin, such as
psoriasis and skin blistering
diseases.
Insulin-Producing Cells:

The cells found in the
pancreas that produce insulin
(which regulates blood sugar
levels), also called beta cells.
Intestine:

The lower part of the digestive
tract. It is a long tube (the
small and large intestine)
through which food travels
from the stomach to the anus
where it exits as faeces.
iPSC:

Induced pluripotent stem
cells (iPSC) are cells that
have been created in the
lab by introducing specific
genes into cells from adult
tissues. Pluripotent cells can
develop into any of the body’s
different cell types.
Islet Transplantation:

The transplantation of

healthy pancreatic islets into
a patient to restore normal
insulin production.

example, the mother might
need life-saving medication
that could lead to miscarriage.

Joints:

Mental Disorders:

Joints are the junctions
between bones, for example
the hips and knees, that allow
bending and movement.

A broad range of illnesses
with various symptoms that
usually affect a person’s
behaviour and thoughts,
causing distress and often
physical harm. Examples
include depression, bipolar
disorder and schizophrenia.

Keloids:

Areas of overgrown scar
tissue.
Leukaemia:

Cancer arising from abnormal
blood cells.
Liver:

Organ that purifies toxins
from your body and helps
digest fatty food.
Liver Diseases:

When the liver does not
function properly it can
lead to diseases such as liver
cirrhosis, liver cancer, fatty
liver disease.
Lymphoid Cells (lymphocytes):

A subgroup of blood cells,
called white blood cells, that
includes T cells, B cells and
natural killer cells. Lymphoid
cells form part of the immune
system that protects the body
from infections.
Magnetic Resonance Imaging:

Method of looking at the
structure of organs inside
the body using radio waves.
Maternal-Fetal Conflict:

Sometimes the health
requirements and wishes
of a pregnant woman can
harm the foetus. In case of
such conflict, the rights of
the mother and the foetus
are protected by law. For
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Mesenchyme:

Embryonic connective tissue
that will go on to form blood
and connective tissue in the
adult body.
Mesenchymal Stem Cells (MSCs):

Also called mesenchymal
stromal cells. Cells found in
the bone marrow, umbilical
cord and fat tissue that can
become bone, cartilage, fat
or muscle cells.
Mesoderm:

One of the three layers of
cells present during early
development of humans and
other animals, found between
the endoderm and ectoderm
layers. The mesoderm is the
layer that forms many parts
of the body, including muscle,
bone, cartilage, blood and
kidneys.
Microbiota:

The bacteria and other
single-cell organisms found
in the body of animals, and in
plants. These organisms can
have a beneficial, neutral, or
harmful effect on their host.
Monocytes:

A type of white blood cell
that plays an important

role in the immune system.
Monocytes give rise to two
other cell types: macrophages
and dendritic cells.

macrophages, neutrophils,
basophils, eosinophils,
erythrocytes, and
megakaryocytes to platelets.

Motor Behaviour:

Myeloid Malignancies:

All body movements, both
voluntary (e.g. walking) and
involuntary (e.g. twitches).

Diseases caused by
uncontrolled proliferation
or a failure of differentiation
of myeloid progenitor cells.

Motor Neurons:

Nerve cells that form the
path through which the
brain or spinal cord and send
information to muscles and
glands, for example enabling
your leg muscles to move
when you want to walk.

Natural Killer Cells:

Multiple Sclerosis:

A disease that can become
progressively worse over time,
affecting the brain and/or
spinal cord. It is caused by
the immune system attacking
nerve cells. This can impact
vision, speech, movement,
sensation and balance.

Groups of nerve cells that
transmit information to
perform a specific function,
such as moving a muscle. The
nerve cells in the circuit are
connected by synapses, which
transmit information between
nerve cells and between nerve
and muscle cells.

Muscle:

Neuroplasticity:

Soft tissue that contracts,
producing force and motion.
Muscles are connected to
bones via tendons.

The formation and change
of brain matter and neuronal
connections in response to
learning and experience.

Muscular Dystrophies:

Neural Crest Cells:

A group of conditions caused
by inherited mutations in
genes that affect muscle
function, causing them to
weaken.

Cells in the developing
embryo that will give rise
to a wide range of mature
cells, including pigment cells,
cartilage, bone and peripheral
nerves, in the adult.

Myelodysplastic Syndromes:

A group of cancers that arise
because immature blood
cells in the bone marrow are
unable to mature into healthy
blood cells.
Myeloid Cells:

A subset of blood cells that
includes monocytes,

A type of white blood cell
that acts as part of the
immune response by binding
to and killing tumour cells
and infected cells.
Neural Circuits:

Neural Stem Cells:

Stem cells that give rise
to the neurons and glia of
the nervous system during
embryonic development.
Neural stem cells can also
be grown in cell culture.

Neurons:

Cells found in the nervous
system that transmit
information through electrical
and chemical signals.
Neurodegenerative Diseases:

The loss of nerve cells over
time resulting in loss of
body or mental function
over time. Examples include
Alzheimer’s disease and
Parkinson’s disease.
Olfactory system:

Sense of smell.
Optical Imaging:

Techniques that use visible
light to capture images from
inside the body. One example
is endoscopy, in which a
flexible tube is used to deliver
light to tissues such as the
stomach and colon.
Organ Transplantation:

A surgical procedure in
which a diseased or faulty
organ, such as heart, lung
or kidney, is removed from
a patient and replaced with
a healthy one from a donor.
There are various sources
of replacement organs,
including organs from living
or deceased humans, animals
(typically heart valves), and
even artificial organs (see
Bioengineering).
Organoids:

A ‘mini organ’ grown in
a culture dish. Organoids
can be used to study disease
mechanisms and potential
treatments.
Osteopetrosis:

A rare inherited condition
where bones become very
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hard and easy to break. It is
also known as ‘stone bone’
or ‘marble bone disease’.
Osteosarcoma:

Cancer of the bone.
Ovaries:

Female reproductive organs
that produce eggs and female
hormones.
Pancreas:

An organ located behind
the stomach that produces
enzymes to help digest food
in the intestine, and also
produces hormones (e.g.
insulin) that regulate blood
sugar levels.

what molecules go into and
out of the cell.

difficulty distinguishing
reality.

Plasticity:

Psychotropic Drugs:

This ability of a differentiated
cell to give rise to a stem cell,
or the interconversion of
distinct stem cell populations.

Drugs that can affect
the mind, emotions and
behaviour. Some can be used
to treat psychiatric disorders
i.e. lithium in the treatment
of schizophrenia. Illicit drugs
such as cocaine are also
psychotropic.

Pluripotent:

Pluripotent cells can give
rise to all of the cell types
of the body.
Population-based
health research:

Studies based upon
information gathered from
groups of patients and
individuals.

Pancreas Islets:

Positron Emission Tomography:

Small regions in the pancreas
that are made up of groups of
cells that produce and release
hormones (e.g. insulin) to
regulate blood sugar levels.

A method to produce
3-dimensional images of
the inside of the body using
radioactive tracers.

Pathogen:

A complication in pregnancy
in which the mother suffers
high blood pressure and
damage to the liver and
kidneys.

An infectious agent that
enters the body.
Photon Emission Tomography:

Method of taking images of
internal structures of the body
using gamma radiation.
Pituitary Gland:

A pea sized organ found at
the bottom of the brain. It
acts as the control centre
for other hormone releasing
glands in the body, sending
hormone messages to them
and to other organs.
Plasma membrane:

A thin layer of fats, proteins
and carbohydrate that encases
the cell, keeping its contents
separate from neighbouring
cells. This layer regulates

Pre-eclampsia:

Progenitor Cell:

Radiotherapy:

A treatment that uses
radiation to kill cancer cells.
Regenerative Medicine:

A branch of research which
focuses on repairing or
replacing damaged cells
or tissues to restore normal
function.

Skeletal muscle is a type
of muscle that is attached
to bones, allows movement
(e.g. walking/lifting) and
is controlled voluntarily.
Cardiac muscle is a type of
muscle that is responsible
for the ability of the heart to
pump blood round the body.
Cardiac muscle contractions
are involuntary and take place
unconsciously.
Smooth Muscle:

Spinal Cord Injury:

The process of restoring
blood flow to a tissue or organ
that has an inadequate blood
supply.

Muscle stem cells that
replenish damaged or old
cells within the muscles.
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Skeletal And Cardiac Muscle:

Revascularise:

Protein:

A mental health issue that
causes individuals to have

A medical condition during
which the blood supply is cut
off (or largely reduced) to
parts of the brain. This causes
cells in the brain to die. The
damage can lead to reduced
bodily function and can be
life-threatening.

These cells (also called Tregs,
are) are involved in the body’s
immune response.

Regulatory T Cells:

Salivary Gland:

Psychosis:

Stroke:

Male reproductive fluid
containing sperm which can
fertilise female ova to generate
an embryo.

A type of muscle tissue in
which the contractile fibrils
are not highly ordered.
It is found in the gut and
other internal organs. Its
contractions are involuntary.

Progenitor cells are like
stem cells in that they can
differentiate into other cell
types, but they may have a
more limited ability to divide
or differentiate than stem cells.
Basic building unit of the
body that is found in all
cell types. There are many
different types of proteins
that have specific functional
roles within cells.

Semen:

Glands that produce saliva
and are located on the insides
of the cheeks, the floor of the
mouth and under the tongue.
Satellite Cells:

Scar:

A fibrous tissue that occurs
when the healing process
after an injury of skin or other
tissues is not complete.

The spinal cord is an organ
of the nervous system that
transmits information from
the brain to the muscle and
from the environment to the
brain via nerve cells. Any
injury that occurs to this
organ can disrupt movement
or sensation temporarily
or permanently.
Stem Cell:

A cell which can self-renew
indefinitely, or give rise to
a different cell type.
Stem Cell Fate:

The process by which a stem
cell chooses the specialised
cell type that it will become.

Synapse:

A junction between two
nerve cells. It consists of a
very small gap across which
electrical impulses pass by
diffusion of molecules called
neurotransmitters.
Systems Biology:

A holistic approach to
studying the complexity
of biological systems based
on the hypothesis that the
networks that form the whole
of living organisms are more
than the sum of their parts.
T-Cell (T-lymphocyte):

A type of white blood cell
involved in the immune
response that helps to
recognise pathogens that
have entered the body.
T-cell Immunotherapy:

Using a patient’s T cells
to attack cancer cells by
genetically modifying the
T cells in the laboratory.
Tissue Engineering:

Using a combination of cells,
scaffolds and biologically
active molecules to repair
or replace tissues.

specific tissue or organ
in which they live.
Tolerance:

Immune tolerance describes
a state of unresponsiveness to
substances or tissue that could
potentially trigger an immune
reaction. Tolerance is induced
by prior exposure to specific
antigens.
Type 1 Diabetes:

A disorder in which cells
producing the hormone
insulin (which regulates blood
sugar levels), are attacked by
immune cells. Therefore, it
is an auto-immune disorder.
Urethra:

The urethra is the tube that
connects to the bladder and
allows urine to exit the body
Vaccination:

Vaccination is the process of
exposing the body to a safe
form of a disease-causing such
as a virus, allowing the body’s
immune system to recognise
and fight it should the body
become infected with it in
the future.
Vascular:

This refers to blood vessels.
Wnt:

Wnt is an abbreviation
for ‘Wingless/Integrated’.
Wnt proteins signal to cells
and control many aspects
of cell behaviour in embryos
and tissues.

Tissue-Specific Stem Cells:

Tissue-specific stem cells
(also referred to as somatic
or adult stem cells) generate
the different cell types in the
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