


Hello!' Nice to meet
YOou, my name iS Sam.

| have been diagnosed
with a Mitochondrial

Disorder
\




| really want to Know
more about
Mitochondrial
Disorders..
But why are scientific
papers so hard to
understand?!
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Let me check on the
Internet' Ohh..this Looks
interesting: the “Mito

Verse” by Mitola..

let's have a look...




WOOOSHH.-

Let me
introduce myself..

.| am Mitochondria, but
you can call me Mitola.

Welcome to the
Mito-Verse!




Ohhhhh! Looks
| interesting, let’s go"

WOAH!
Mitochondria"
Be careful®




In this extraordinary planet, superheroes with unique powers WORK

TOGETHER to keep everything alive and spinning. In the blue seas of the
cell, we encounter one of the most crucial figures...




These "“superpowers" of Mitochondria
help our cells get energy to Keep
things in balance, and remove wWhat's
not needed, making sure everything

works just right! ﬂ
'S




THEY HAVE GADGETS!
the OUTER and INNER
membrane, a POWERHOUSE

MATRIX, and also...

Ohh | didn't know t n tha
mitochondria have their backt
own DNA! Can wWe find Certainly, let’'s go -

out more? and see it in ~ ¢ &
person' @ %
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Each mitochondria can have
2 to 10 copies of DNA, which

Like the rings of Saturm, act as a recipe for the
my DNA is circular. building blocks for energy.

Sam, Llet’s get a
closer look at my
DNA and its role..
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Wow, your DNA is very
complex, but how exactly
do these proteins work?

together as building
blocks to build bigger
structures

These proteins are used
together to build structures
- aka complexes. These
complexes help me in making
energy in the cell..




But, we are
miSSing Someone
important

| am Nucleus but you
can call me Nucleola!

| help Mitola with the
building blocks that
make these complexes

Me and Mitola both
have our own DNA aka
instruction books
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Together we
make Mitola’s proteins,
vital for its function

Ok, so you make your

own proteins and we

also need some from
Nucleola...

Exactly" Together we

build the main complex
needed to make energy!

Nucleola's
contribution is
Acrucial for my role.

Let's dive into the
mitochondria and see
this compleXx in
action..




But sometimes issues

arise When building
this complex and
other important

Here - the inner mitochondrial
membrane iS Where we find the

main complex. |t is made of S
U . parts and uses the food you eat




To better explain What are
these issues We need to get
back to our building blocks and

work with Nucleola...

Let's have a Look at our Great!

Blocks Factory and the Let’s have a peok.
issues that may happen When
we build both, proteins and
the main complex




MutationS occur in
either of our DNA

To start, we call
these issues
mutations

Or both of us! Meaning, we
sometimes makKe these
important protein Structures
incorrectly!



oK, so how do these
mutations affect you,
| mean - mitochondria?

Great question! These
mutations can lead to
mitochondrial disorders!

Look! A Galaxy"
You wouldn’'t
want to fa.

JAAAAALLY
Follow meeee




We are G11778A
and Tiuusguyc
mutations, we cause

I'm mutation
A32433

We are in the mutations
galaxy!' Here we find that

dif ferent mutations are part
of the same disorder, meaning
they come in different forms

But there
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We are always
discovering new
mutations that lead

The Mutations Galaxy is These mutations can be

always expanding and ‘o
everyone is Welcome! Let me} pGSSedi“c')‘v;rii::;s“;se called

h i
show you something else.. Let's have a closer look!



When Mito-Moms have these
mutations, they pass them on to
their children, no matter if

they're boys or girls.

Hi' We are
- Baby-Mitos!

So, we all carry a
piece of our Mito-Mom,

Exactly! And if you're a girl,
you'll pass it on to your
children to0. It's a never-
endmg journey in the Mito-
N 1y verse..

s .
§ This Way

a®

+



L 4
+
+

? But not all mitochondrial
disorders come from the
Mito-Mom. Some come from
mis-instructions of Nuclei

So, Mitola, | am a
unique mix from
both my parents??

This way for
inheritance

We are Nuclei-Mom and Nuclei-
Dad. When we have a baby, each
gives half of our DNA instruction

code. |f there are mix-ups, the

baby might have a mutation.

Exactly' That's
how nuclear DNA
works.




This wraps up our
Mito-verse tour.
| hope you found it

helpful! Thank you Mitola for this

informative tour. Do you
have any recommendations
for a follow-up reads?

Of course, if you are Llooking
for more information, just
check the back of the comic
book for resources, charities,
and Support groups.

' Wow! What a weird dream.
Goodbye"

Let's have a look at this
Come back extra information
any time!!
¥ -
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Heart Problems Neurological issues Hearing and vision loss

(Cardiomyopathy, (seizures, learning
irregular heart beat) dificulties)
Mitochondrial diseases vary by patient
but share common symptoms across
B dif ferent mutations. New symptoms are

‘

continually discovered since these diseases
impact multiple organs and systems!

Scan QR code and Learn more

Muscle weakness, Diabetes
fatigue and cramps



Redeauced

Organizations and Foundations Educational Resources
« United Mitochondrial Disease Foundation (UMDF)  Mito University by United Mitochondrial Disease
(https://www.umdf.org) provides support, education, Foundation (UMDF) (https://www.umdf.org/mito-
and research funding for mitochondrial diseases. university/) offers a collection of on-demand
« MitoAction (https://www.mitoaction.org) offers videos covering common questions and topics
resources for patients, families, and professionals, about mitochondrial diseases
including support groups and educational materials. » The Neuromuscular Disease Center at Washington
e The Lily Foundation University
(https://www.thelilyfoundation.org.uk) UK's leading (https://neuromuscular.wustl.edu/mitosyn.html)
mitochondrial disease charity, providing support and provides detailed information on various
funding research. mitochondrial and neuromuscular diseases.
Medical and Research Institutions Books and Publications
« The National Institutes of Health (NIH) e "Living Well with Mitochondrial Disease: A
(https://www.nih.gov) offers detailed information and Handbook for Patients, Parents, and Families" by
research updates on mitochondrial diseases. Cristy Balcells
« The National Organization for Rare Disorders (NORD) + "Mitochondrial Medicine: A Practical Approach for
(https://rarediseases.org) provides comprehensive Primary Care Physicians" edited by Salvatore
information about rare diseases, including DiMauro and Michio Hirano

mitochondrial disorders.

Support and Community
e Mito Families! Facebook Group: Search for "Mito
Families!" is a community for families affected by
mitochondrial diseases to share experiences and

These resources can provide
valuable information, support,
oand community connections for

support. i ”
« Mito Matters UK - Mitochondrial Disease Support patients, 'Fom.\ es, av;‘d G“Yore
Group interested in mitochondria

diseases.

(https://www.facebook.com/groups/mitomattersuk/)
is a UK-based support for patients worldwide, with all
types of mitochondrial disease.



https://www.umdf.org/
https://www.mitoaction.org/
https://www.thelilyfoundation.org.uk/
https://www.nih.gov/
https://rarediseases.org/
https://www.facebook.com/groups/mitomattersuk/
https://www.facebook.com/groups/mitomattersuk/
https://www.facebook.com/groups/mitomattersuk/
https://www.umdf.org/mito-university
https://www.umdf.org/mito-university
https://neuromuscular.wustl.edu/mitosyn.html
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Comic book created as part of MITGEST by:
Eve Harding and Francesca Tavolaro /Q

Concept development and contributions:
Daria Kovalchuk

Support and contributions:
Joanna Plesniak (accelopment), Maria O'Hanlon and Katie Waller
(Lily Foundation).

Visit our website
to Learn more:

mitgest.eu

M’ ' ‘_."'--GEST MITGEST is a Doctoral Network research project funded
by Marie Sktodowska-Curie Actions, aimed at understanding

mitochondrial DNA maintenance and gene expression. Coordinated by the International Institute of

Molecular Mechanisms and Machines, it unites experts to advance mitochondrial biology and develop
treatments for related diseases. The program also trains 11 doctoral candidates in this field.
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