i - BEYOND
HYPE
\&/




HOPE BEYOND HYPE: SCOTTISH STEM CELL STORIES |S © JAMIE HALL, BARBARA
MELVILLE, EDWARD ROSS AND CATHY SOUTHWORTH, 2013.

A COMIC WRITTEN BY BARBARA MELVILLE WITH JAMIE HALL, EDWARD ROSS AND CATHY
SOUTHWORTH. ILLUSTRATED AND DESIGNED BY EDWARD ROSS.

THIS WORK IS LICENSED UNDER THE CREATIVE COMMONS ATTRIBUTION-
NONCOMMERCIAL-NODERIVS 3.0 LUNPORTED LICENSE. TO VIEW A COPY OF THIS LICENSE, VISIT
HTTP://CREATIVECOMMONS.ORG/LICENSES/BY-NC-ND/3.0/

THIS MEANS YOU ARE FREE TO COPY, DISTRIBUTE AND TRANSMIT THIS WORK, ON THE CONDITIONS THAT YOU
MUST ATTRIBUTE THE WORK TO THE COPYRIGHT OWNERS STATED ABOVE, THAT YOU MAY NOT USE THE WORK
FOR COMMERCIAL PURPOSES AND THAT YOU MAY NOT ALTER, TRANSFORM OR BUILD UPON THIS WORK.

PUBLISHED BY THE MRC CENTRE FOR REGENERATIVE MEDICINE, THE UNIVERSITY OF EDINBURGH,
S, LITTLE FRANCE DRIVE, EDINBURGH. EH16 4uU.

PRINTED IN THE UK.

THE PRODUCTION AND PRINTING OF THIS COMIC WAS SUPPORTED BY FUNDING FROM THE SCOTTISH
GOVERNMENT ENGAGING SCIENCE GRANTS, THE MRC CENTRE FOR REGENERATIVE MEDICINE AND THE
MEDICAL RESEARCH COUNCIL. WEB MOUNTED THROUGH SUPPORT FROM EUROSTEMCELL.

THE CREATORS WOULD LIKE TO THANK THE FOLLOWING FOR THEIR HELP IN DEVELOPING THE COMIC:

FOR SHARING THEIR SCIENCE STORIES: PROFESSOR KEVIN DOCHERTY, PROFESSOR STUART FORBES,
PROFESSOR LESLEY FORRESTER, DR TILO KUNATH, DR HELEN WHEADON, AND DR ANNA WILLIAMS.

FOR EDITS, COMMENTS AND SUPPORT: DR. JAN BARFOOT, DAVID BISHOP, PROFESSOR CLARE BLACKBURN,
ALISON CAMPBELL, KATE DOHERTY, GARY ERSKINE, KATIA HERVY, INGRID HEERSCHE, EMMA KEMP,

RHI MCCRORIE, KEN MACLEOD, TOM MOORE, STEVE RAPAPORT, DAVID RICHARDSON, VIVIEN SHEK,
BEN SINCLAIR, CHLOE STEPHEN, MHAIRI STEWART, AND ALISON SUMMERS.

FOR MORE INFORMATION AND A DOWNLOADABLE VERSION OF THE COMIC VISIT:

HTTP://WWW.EUROSTEMCELL.ORG/HOPE-BEYOND-HYPE-SCOTTISH-STEM~-CELL-STORIES

X

The Scottish THE UNIVERSITY ¢ Regenerative Research
L o
e of EDINBURGH Medicine MRC | counci

Centre for Medical

. ] Universit
UNIVERSITY ‘o ® ' Yy
of ABERDEEN EuroStemCell of Glasgow




I
DISCOVER!

SCOTTISH SCIENCE FAIR

L
STEM
CELLS [¥

SCOTTISH — VU
g R e

SR ey JNGL 2D NS
() SIGH* T DON'T KNOW WHY T LET »4"'@\
\ YOU DRAG ME TO THESE THINGS... “”\‘
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C'MON DAD, WE'VE BEEN
DOING THIS AT SCHOOL.

HMMM. STEM CELLS, EHZ '\
50, DO YOU GROW ORGANS A
OR SOMETHINGZ /¢

WELL, NOT QUITE. T TELL YOU WHAT, LET ME SHOW
N YOU SOME STUFF WE'RE WORKING ON IN THE LAB...

-..LIKE HELPING ORGANS
HEAL THEMSELVES.
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YOU SEE, TISSUE STEM CELLS ARE
FOUND THROUGHOUT OUR BODIES,
WORKING EVERY DAY TO HELP ORGANS
GROW, RENEW AND REPAIR...
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-..BUT SOMETIMES THIS GOES WRONG, OR ISN
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LIKE IN MULTIPLE SCLEROSIS WHERE THE BODY KEEPS
— S\ ATTACKING THE INSULATION COVERING THE NERVES.
T ol -
— @R BRAIN TISSUE STEM CELLS CADI" i Ay
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HEAL THIS DAMAGE TO A POINT. ---WITH THE HOPE OF FINDING

V WAYS TO ENCOURAGE THE BRAIN
— TO HEAL MORE EFFECTIVELY...
/ ~ . "

BRAIN C
.VlEWING PLAT

HERE IN THE LAB
WE'RE INVESTIGATING
HOW THEY DO THIS...

...AND REDUCE THE DAMAGE
CAUSED IN THE FIRST PLACE.
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BUT THAT'S JUST ONE DISEASE! ) ] ‘ ; r BID YOU SAY BLOODZ
= HANNAH HAS THALASSAEMIA.

UNDERSTAND CONDITIONS AFFECTING MANY PARTS OF
THE BODY, SUCH AS THE LIVER, HEART AND BLOOD.
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IT'S A BLOOD DISORDER. SHE NEEDS
REGULAR BLOOD TRANSFUSIONS,
BUT IT'S NOT IDEAL.

I'M SORRY TO HEAR THAT. HMM... T COULD
LTELL YOU ABOUT SOME BLOOD RESEARCH.
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UNLIKE TISSUE STEM CELLS, PLURIPOTENT STEM CELLS
CAN MAKE ALMOST ANY TYPE OF CELL IN THE BODY.

WE'RE USING THESE TO MAKE
RED BLOOD CELLS. THIS COULD

WHY HAVEN'T HER DOCTORS
TOLD US ABOUT THIS?
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WELL, THE BLOOD CELLS WE'VE MADE
SO FAR ARE CLOSE TO WHAT WE NEED...

YOU SEE, THESE RED BLOOD CELLS STILL
HAVE A NUCLEUS, WHICH THEY SHOULDN'T.
THIS IS SOMETHING WE NEED TO WORK ON.

PLURIPOTENT WHAT WE
STEMCELL

RED BLOOD
CAN MAKE CELL

SO, WHEN CAN
HANNAH HAVE THIS?

T WISH T KNEW FOR SURE.
IT ISN'T AVAILABLE YET, BUT

IT MIGHT BE IN THE FUTURE. >




S0 HOW DO YOU GET THESE
PLURIPOTENT CELLS?

OR WE CAN TAKE CELLS FROM ONE PART
OF THE BODY AND GROW THEM INTO CELLS
FOR ANOTHER. IT'S INTERESTING STUFF.

TWO WAYS...
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.-.WE CAN GROW MANY IN THE LAB USING ONE
CELL TAKEN FROM A VERY EARLY EMBRYO.
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WE GIVE THEM THE

£

DIRECTIONS TO MAKE
\_ PLURIPOTENT CELLS..

THEN WE GIVE THESE

i /\ THE CELLS WE WANT.

White

CELLS DIRECTIONS TO MAKE

Blood
Cell Platelet

Q-oo9-25
Skin Cell Induced
Pluripotent

Cell

Eye
Cell

NEURONS FROM SKIN CELLS.
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(YOU'VE HEARD OF PARKINSON'S D|SEASEZ)

MY GRAN HAD THE INHERITED FORM. IT'S ONE
OF THE MAIN REASONS T CARE ABOUT THIS.

MY TEAM AND T USE DONATED SKIN CELLS FROM
PEOPLE WITH THE SAME DISEASE. ONCE WE'VE MADE
NEURONS WE CAN TEST OUT DRUGS ON THEM.

\a

CHOO CHOO.




COULD YOU DO
THIS FOR OTHER
DISEASES?

YES, THERE ARE MANY EXAMPLES* ‘ NOT YET. IT COULD TAKE YEARS... ’
T KNOW A LOCAL TEAM USING [ONONC) wl

SIMILAR METHODS TO TEST \ [
DRUGS FOR LEUKAEMIA. = "IIII! |

COOL. ARE THEY
CLOSE TO A CUREZ 1S PROVING QUICKER AND EASIER THAN OLDER METHODS. )
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STEM CELL RESEARCH IS INSPIRING OTHER NEW
TREATMENTS TOO. TAKE TYPE 1 DIABETES, WHERE
THE PANCREAS DOESN'T WORK PROPERLY.

WE CAN ALREADY TRANSPLANT DONOR
PANCREAS TISSUE INTO PATIENTS.

INJECTIONS OF INSULIN TREAT THIS, BUT WOULDN'T 7 BUT THESE TRANSPLANTS CAN FAIL,
AND SUPPLY CAN'T MEET THE DEMAND.

\ IT BE BETTER IF THE BODY MADE ITS OWN?2
WE'RE LEARNING HOW TO MAKE INSULIN-PRODUCING THAT'S HERE IN SCOTLAND, BUT THERE ARE TEAMS
CELLS FROM OTHER CELLS IN THE PANCREAS. ALL OVER THE WORLD TESTING OTHER SOLUTIONS,
V @CH AS MAKING THEM FROM PLURIPOTENT CELLS.
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THIS COULD GIVE US A SUPPLY
OF CELLS FOR TRANSPLANT.




z X X T T
THESE ARE JUST A FEW EXAMPLES OF USING STEM CELLS VTEAMS ARE WORKING TOGETHER WORLDWIDE )
TO HELP US BETTER UNDERSTAND AND TREAT DISEASES. IN AN EFFORT TO MAKE PROGRESS AND )

,r“"\\ X \ HOPEFULLY MAKE A DIFFERENCE.
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THERE ARE MANY OBSTACLES TO OVERCOME,
BUT IT'S LOOKING PROMISING.
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SO0 WE'RE THERE... T HAD NO IDEA HOW COMPLEX THIS 1S. STEM CELLS

AND YET WERE \  ARE AWESOME, BUT NOT WHAT T EXPECTED.
NOT THERE. PN,

T KNOW, IT'S INTERESTING, BUT T
NEED TO THINK ABOUT IT MORE.

E————




SOME WORDS AND PHRASES YOU MIGHT LIKE TO KNOW:

CELLS ARE THE MICROSCOPIC UNITS THAT MAKE UP ALL LIVING
THINGS. OUR BODIES ARE COMPOSED OF TRILLIONS OF CELLS,
EACH PERFORMING JOBS TO KEEP US FUNCTIONING AND WELL.

NUCLEI (SINGULAR: NUCLELS) ARE STRUCTURES FOLND IN MOST CELLS,
SAFELY HOUSING OUR DNA. THE RED BLOOD CELLS IN OUR BLOOD STREAM
DON'T HAVE NUCLEI, AS THIS WOULD HINDER THEIR ABILITY TO CARRY
OXYGEN AROLIND OUR BODIES.

STEM CELLS CAN DIVIDE TO MAKE COPIES OF
THEMSELVES (SELF-RENEW) AND DIVIDE TO MAKE
OTHER TYPES OF CELL. BEING ABLE TO DO BOTH OF
THESE THINGS SETS THEM APART FROM OTHER CELLS.

TISSUE STEM CELLS MAKE THE CELLS NEEDED FOR A SPECIFIC TISSUE. FOR
EXAMPLE, PANCREAS STEM CELLS CAN MAKE THE CELLS NEEDED IN THE
PANCREAS, SUCH AS THE ISLET CELLS WHICH PRODUCE INSULIN. TISSUE STEM
CELLS ARE SOMETIMES CALLED ADULT STEM CELLS, BUT THIS IS A MISNOMER
AS THESE CELLS ARE ALSO FOUND IN CHILDREN AND FOETUSES.

EMBRYONIC STEM CELLS ARE PLLURIPOTENT, MEANING THEY CAN MAKE
ALMOST ANY TYPE OF CELL IN THE BODY. SCIENTISTS GROW MANY EMBRYONIC
STEM CELLS IN THE LAB FROM ONE CELL TAKEN FROM A VERY EARLY EMBRYO
CALLED A BLASTOCYST. HUMAN BLASTOCYSTS COME FROM IVF FACILITIES, WITH
THE CONSENT OF THOSE PARTICIPATING IN THE IVF TREATMENT. THESE
BLASTOCYSTS WOULD NOT BE OTHERWISE USED.

T
INDLUCED PLURIPOTENT STEM CELLS ARE PLURIPOTENT STEM CELLS %{i&
GROWN FROM OTHER CELLS. FOR EXAMPLE, SCIENTISTS CAN TAKE SKIN F O
CELLS AND GIVE THEM GENETIC INSTRUCTIONS TO GROW INTO PLURIPOTENT ( ‘\
CELLS. THESE INDUCED PLURIPOTENT STEM CELLS CAN THEN BE USED TO \\\\/\J 5
GROW OTHER TYPES OF CELLS, SUCH AS NEURONS (NERVE CELLS). “ &J/

FIND OUT MORE ABOUT STEM CELL SCIENCE AT:
WWW.ELIROSTEMCELL.ORG

TO FIND OUT MORE ABOUT THE CONDITIONS MENTIONED IN THE
COMIC AND HOW STEM CELL SCIENCE MAY HELP VISIT:
HTTP://WWW.EUROSTEMCELL.ORG/STEM~-CELL-FACTSHEETS



WE'VE HEARD FROM SOME
OF SCOTLAND'S STEM CELL WO,
SCIENTISTS WORKING IN — —
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" WORKING WITH EACH OTHER,
. WITH ENGLAND, WITH ITALY, -

~ WITH SPAIN, WITH GERMANY,
WITH HOLLAND, WITH SWITZERLAND, -

~* WITH FRANCE, WITH SWEDEN,

WITH JAPAN, WITH TSRAEL,

WITH AUSTRALIA, WITH CANADA,
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WITH THE USA; TO NAME A FEW "



S | "IN AWE OF THE BODY:
' , HOW IT GROWS, REPAIRS,

RENENS. KNOWING ANSWERS
couw HELP WITH HUMAN HEALTH

J

_ FlNDlNG\ ANSWERS WITH CHEMlSTS. ENG‘NEERSI
o BICINFORMATIGANS, MATHEMATICIANS AND INDUSTRY
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WORKlNG\ W|TH GOVERNMENTS
TO KEEP THINGS SAFE 2




SOME WEE TALES OF SCOTTISH

STEM CELL SCIENCE

Stem cells play an important role in our lives. They are found in our
bodies, replenishing our cells and acting as repair kits when we're
sick or injured. They are also grown in the lab, where scientists study
them to learn more about disease and explore their potential for
treating conditions such as multiple sclerosis and type 1 diabetes.

A comic written by Barbara Melville with Jamie Hall, Edward Ross and Cathy Southworth.
lllustrated and designed by Edward Ross.
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