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1 AS SOON AS THE LAST BELL = CEEEEs e
| RANG, HEMILIOS AND LILA i B h

MADE THEIR WAY HOME
TOGETHER.

S WHAT'S
~~  WRONG, LILA?

| You HAVEN'T SATD

A WORD SINCE WE

_ LEFT SCHOOL. 4

THINKING
ABOUT THE
SCIENCE TEST
WE'RE HAVING
ON MONDAY.

DON'T WORRY, ||
TLL HELP YOU [k
STUDY.

THANK YOU. I
THINK T'LL NEED
YOUR HELP ON THE
CHAPTER ABOUT
DNA. IT SEEMS
TRICKY!






HMM, T THINK 2 PERES |
IBFOII;'& g’ VSN CAN SEE IT. WHY
' : WOULD IT BE
, USEFUL FOR ME TO
KNOW ABOUT ITS
GENES?

BECAUSE YOU'LL
BE ABLE TO FIND OUT
WHERE ITS COLOUR,
ITS HEIGHT AND THE
' ALSO,

IF YOU LIKE A
PARTICULAR FLOWER,
YOU CAN PLANT ITS
SEEDS AND HAVE MANY
MORE BEAUTIFUL
FLOWERS JUST
LIKE IT/

BECAUSE EVERY
ORGANISM PASSES ITS GENES
ON TO THE NEXT GENERATION.
THAT'S WHY WE KIDS LOOK LIKE
OUR PARENTS! WE'VE INHERITED
THEIR GENES! THAT'S WHAT WE
CALL HEREDITY.

BUT

PEOPLE!




IT

DOESN'T MAKE i
ANY DIFFERENCE. Sy
HEREDITY APPLIES HMM,
TO ALL PLANTS AND PERSONALLY,
ANIMALS, INCLUDING I'D BE MORE

INTERESTED IN
LEARNING ABOUT
THE STORY
OF THESE
FLOWERS.

WHO
PLANTED THEM
AND WHEN, OR WHY
DID THEY PICK THESE &=
PARTICULAR FLOWERS? |
THAT'S WHY I LIKE
HISTORY AT SCHOOL. I

\\ CAN LEARN ABOLIT AN
\\ EVENT'S CALUSES AND

PEOPLE.

CONSEQUENCES!

I DON'T
KNOW, LILA.
MAYBE TF...

IT
SOUNDED LIKE
WHIMPERING,
LET'S GO SEE!

Eh
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OH,
HOW CUTE!
BUT, WHY 1S IT
ALONE? WHERE'S
ITS OWNER?

F ( How p1p You
REACH THAT
CONCLUSTON?

IT's

WANDERED
AWAY FROM
ITS HOME!

IT DOESN'T HAVE A
LEASH, WHICH MEANS
ITS OWNER PIDN'T TAKE
IT FOR A WALK. SO, IT
MUST HAVE LEFT HOME

BY ACCIDENT!

HEMILIOS,
I THINK I

KOSTAS TOLD US THAT HIS
DOG GAVE BIRTH? I JUST
REMEMBERED THAT SHE TS
WHITE WITH A CINNAMON-
COLOURED SPOT ON HER
EYE! THAT MEANS SHE
MUST BE THE PUPPY'S

1

MUM! °
\ T
‘ 1‘ \ \

KNOW WHO ,

ITS OWNER }é?é'.fﬁ
DO YOU REMEMBER OFF WE GO
A WHILE AGO, WHEN THEN!




KOSTAS'S HOUSE WAS PRETTY [T
CLOSE TO THE SPOT WHERE
THEY FOLIND THE PLIPPY.

AS SOON AS THEY ARRIVED, THEY WERE
PROVED RIGHT. THE PUPPY HAD DISAPPEARED
AN HOUR AGO, AND THE ENTIRE FAMILY WAS

ALARMED.

e

— 1 THEY HAD ALREADY SEARCHED WITHOUT
SUCCESS AND THEY WERE GETTING

READY TO PRINT SOME PHOTOS AND

GO OUT AND SEARCH THE AREA AGAIN.

KOSTAS THANKED THEM
WARMLY FOR FINPING IT
AND SHOWED THEM THE

REST OF THE PUPPIES.
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THESE
ARE MAX,
ZEUS AND

IN A FEW
DAYS, THeY
WILL BE GOING
TO THEIR NEW
FAMILIES.

FOR THIS LITTLE

WE FIGURED OUT
SHE WAS YOURS,
BECAUSE SHE LOOKS
JUST LIKE HER MUM.
HER BROTHERS,
HOWEVER, PON'T
LOOK LIKE HER.
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LITTLE GIRL
INHERITED HER
MUM'S WHITE FUR AND
CINNAMON-COLOURED
: SPOT. HER BROTHERS
INHERITED THEIR
BROWN FUR FROM
THEIR DAD.

REMEMBER
WHAT OUR
TEACHER SAID?
EVERY LIVING

BEING INHERITS
ITS TRAITS
FROM ITS
PARENTS.

GIRL YET, WHICH
\ DOESN'T HAVE /

WE
HAVEN'T
FOUND A HOME

IS WHY SHE
_ANAME. £

g -

I CAN
SEE, KOSTAS,
THAT YOU'RE
READY FOR
MONDAY'S
TeST!




I THINK,
LILA, THAT THIS

WAS THE PERFECT
OPPORTUNITY TO

LEARNED ABOUT

SURE ABOUT MY
FRECKLES. BUT I
DEFINITELY HAVE MY
DAP'S HAIR AND MY
MUM'S EYES.

LITTLE ADVENTURE

REFRESH WHAT WE

INHERITED
HAEMOPHILIA FROM
MY MUM, REMEMBER
I TOLD YOU WHEN
WE FIRST MET?
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YOU'RE RIGHT! IN
FACT, I WAS JusT

THINKING THAT T'VE
INHERITED MY MUM'S
HAIR AND MY DAD'S
NOSE. EVERYONE
SAYS SO.

YES, I DIDN'T
KNOW WHAT IT
WAS BACK THEN
AND T WAS AFRAID
I MIGHT CATCH IT
FROM You!

HA,
, HA! You
(| CAN'T CATCH
8 SOMETHING
THAT ISN'T
CONTAGIOUS.

"-‘




HAEMOPHILIA IS  \_
ALSO CAUSED BY A V8
GENE, SO T WAS BORN
THIS WAY BECALSE I
INHERITED THIS GENE
FROM MY MUM.

T WONDER
WHETHER PRINCE
ALEXEI ALSO
INHERITED IT FROM
HIS MUM.

DON'T TELL ME
YOU HAVEN'T HEARD
ABOUT PRINCE ALEXEI
OF RUSSIA? HE HAD
HAEMOPHILIA, TOO. I SAW
A DOCUMENTARY RECENTLY
AND IMAGINED YOU'D
HAVE HEARD ABOUIT HIM. ki
T WAS CAPTIVATED BY AL
THE STORY.

IN THE SUMMER OF 1904, |meiieil ‘3
A BOY WAS BORN IN Koot
E?'_r I|' ek Pl R

RUSSIA. BUT IT WASN'T
YOUR AVERAGE BABY.
e “" ] IT WAS PRINCE ALEXEI, THE SON

" S oS | OF TSAR NICHOLAS OF RUSSIA.

= THIS LITTLE BOY WAS THE HEIR
TO THE THRONE!

by,

THAT DAY, THE WHOLE OF |
RUSSTA CELEBRATED. -




[t |

ALEXET GREW UP LIKE A TRUE PRINCE.
HE HAD MAGNIFICENT PALACES, HIS
OWN SOLDIERS, SERVANTS AND
GUARDS.

BUT HE WAS
ALSO A NORMAL
BOY THAT
WANTED TO PLAY,
TO RUN AROUND
AND EXPLORE.
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HIS MOTHER,
ALEXANDRA, WAS
WORRIED HE MIGHT
GET HURT AND TRIED TO
PROTECT HIM FROM ANY
BRUISE OR SCRATCH.




BACK THEN, TREATMENT WITH CLOTTING FACTORS
HADN'T BEEN DISCOVERED YET AND ANY BLEEDING
,C?g%lhggﬁﬁ LIFE-THREATENING FOR THE YOUNG

WHEN HE WAS 8, ALEXEL SLIPPED WHILE CLIMBING
ONTO A BOAT AND HURT HIS LEG. TWO WEEKS
LATER, HE SUDDENLY FELL ILL, AS HE HAD BEEN
BLEEDING INTERNALLY THE ENTIRE TIME.




THEN, A MONK NAMED ,_
RASPUTIN GAVE HIM A : :
HERB TO DRINK, WITH THE I

WONDER
HOPE OF HEALING HIM. WHAT THAT

HERB WAS.

IN THE OLD DAYS, THERE WAS
NO TREATMENT LIKE WE HAVE
TODAY AND PEOPLE TRIED TO
TREAT HAEMOPHILIA WITH HERBS
AND VARTIOUS REMEDIES, WHICH,
OF COURSE, HAD NO EFFECT. MY

DOCTOR EXPLAINED IT TO ME.

ARE
THERE MORE
TREATMENTS FOR
HAEMOPHILIA
TODAY?

NO, ONLY
TREATMENTS

RECOMMENDED BY
DOCTORS ARE RELIABLE, [
N BECAUSE THEY ARE THE | >
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YOU'RE VERY LUCKY
YOU CAN TAKE YOUR
TREATMENT, HEMILIOS.,
BECAUSE YOUNG ALEXEI
COULDN'T ENJOY THE
ACTIVITIES YOU CAN

HE EVEN HAD
A BODYGUARD
THAT FOLLOWED HIM
EVERYWHERE AND
FORBADE HIM FROM
DOING ANYTHING
HE CONSIDERED
S DANGEROLUIS.

SOUNDS
UNBEARABLE!

HAS !
YOUR DOCTOR N\ w | -y
EVER MENTIONED . ~
WHY HAEMOPHILIA
WAS REFERRED TO
AS THE "ROYAL
DISEASE” IN THE
\_ DOCLIMENTARY?

»

YES, THAT'S
WHAT THeY
CALLED IT. ARE
YOU PERHAPS A
DESCENDANT OF THE
TSARS WITHOUT
KNOWING IT?




BACK AT HEMILIOS' HOUSE, THE TWO FRIENDS TOLD ANNA
ABOUT THE DOCUMENTARY AND SHE WAS THRILLED WITH
THE IDEA THAT SHE MIGHT BE A PRINCESS.

ALL RIGHT, WE
NEED A CROWN,
A CAPE AND A
BODYGUARD.

WELL, WE HAVE A
BODYGUARD AND A
MUCH BETTER ONE
THAN ALEXET'S.
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TOBY, OF
COURSE!

HE FOLLOWS
ME EVERYWHERE
AND HE'S ALWAYS

READY TO PROTECT
ME IF HE THINKS

T'M IN DANGER!

WHAT WE NEED TO
DO IS INVESTIGATE
YOUR FAMILY'S
HISTORY.

THE CHILDREN SEARCHED
THE HOUSE FOR PHOTOS.

THEY FOLIND
PHOTOS OF THEIR
GRANDPARENTS.

THEY FOUND PHOTOS OF
THEIR AUNTIES AND OF
THEIR COUSIN IN THE
FAMILY ALBUMS.
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IT TOOK A WHILE, BUT
THEY PUT TOGETHER A
ROUGH FAMILY TREE.

\_

I THINK
WE'VE SOLVED
THE MYSTERY OF
YOUR FRECKLES!
SEE, YOU GET
THEM FROM
ALINTIE MARY.

ATHINA

THAT'S WHEN HEMILIOS' MUM
RETURNED AND THE CHILDREN
SHOWED HER WHAT THEY'D
MADE. THEY ANXIOUSLY
ASKED HER IF THEY WERE
DESCENDANTS OF PRINCE
ALEXET.

OF COURSE NOT! BUT, IN

IT ISN'T JusT THE PAST, THEY
KINGS THAT HAVE CALLED IT THE
HAEMOPHILIA. /] “ROYAL DISEASE"
BECAUSE IT WAS
COMMON AMONG
EUROPE'S ROYAL
FAMILIES.
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YOU SEE, QUEEN
VICTORIA OF ENGLAND WAS
A CARRIER OF HAEMOPHILIA B,
WHICH SHE PASSED ON TO HER
CHILDREN. WHEN THEY GREW UF, WHAT'S A
THEY MARRIED MEMBERS OF OTHER CARRIER?
ROYAL FAMILIES, PASSING THE L

HAEMOPHILIA GENE ON TO THEIR [
OWN CHILDREN. SO, ALEXET WAS (il
ONE OF HER GRANDSONS.
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YOU'RE
RIGHT! LOOK,
ANNA! AND
YOU HAVE OUR
GRANDMOTHER
ANNA'S EYES.

A CARRIER IS

A WOMAN WHO
DOESN'T HAVE

HAEMOPHILIA HERSELF,
BUT, IF SHE GIVES

BIRTH TO A BOY,
HE MIGHT HAVE
HAEMOPHILIA.



HOW DID
ALEXET INHERIT
HAEMOPHILIA?

THE
HAEMOPHILIA
GENE IS ON THE
X CHROMOSOME,
WHICH, ALONG
WITH THE Y
CHROMOSOME,
DETERMINE A HAVE ONE X
PERSON'S SEX. CHROMOSOME AND ONE
Y CHROMOSOME (XY)
WHILE WOMEN HAVE TWO
X CHR%QA)gSOMES (i

THEREFORE, IF A
BOY INHERITS AN X
CHROMOSOME WITH THE
HAEMOPHILIA GENE FROM
HIS MOTHER, THEN HE
WILL HAVE HAEMOPHILIA.
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LET'S SAY
ALEXET IS LIKE
HEMILIOS, WHO HAS
HAEMOPHILIA.

MEN ARE
REPRESENTED WITH
A SQUARE AND WOMEN
WITH A CIRCLE. RED
MEANS HEMILIOS HAS
HAEMOPHILIA.

i EMPRESS

ALEXANDRA WAS LIKE
ME, IN OTHER WORPDS,
A CARRIER.

THAT MEANS THAT
ONE OF THE TWO X
CHROMOSOMES HAS THE
HAEMOPHILIA GENE, WHILE
THE OTHER X CHROMOSOME

HAS THE NORMAL GENE. THIS
IS WHY ONLY HALF THE
CIRCLE ISE%OLOURED
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ALEXET'S
GRANDMOTHER,
QUEEN VICTORIA
OF ENGLAND....

WAS LIKE
GRANDMOTHER
ANNA, WHO
WAS ALSO A
CARRIER.

GRANDMOTHER
ANNA INHERITED

THE GENE FROM HER
FATHER, YOUR GREAT-
GRANDFATHER PAVLOS,
WHO ALSO HAD
HAEMOPHILIA.
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WHY
DON'T T HAVE
HAEMOPHILIA?

BECAUSE
IT'S VERY
RARE FOR A
GIRL TI"‘Q HAVE

HOW DOES A
GIRL BECOME A
CARRIER?

TO EXPLAIN
IT TO YOU,
T'LL NEED A
COIN.
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A COIN
ONLY HAS
TWO FACES,
RIGHT?

YES, HEADS
OR TAILS!

SO, IF WE FLIP
IT, WE HAVE A 50%
CHANCE IT LANDS ON
HEADS AND A 507 CHANCE
IT LANDS ON TAILS.
THE SAME THING GOES
FOR HAEMOPHILIA'S
HEREDITY.

A WOMAN WHO Is A
CARRIER HAS A 507
CHANCE OF PASSING THE
HAEMOPHILIA GENE ON
TO HER CHILDREN. JUST
LIKE THE COIN HAS A 50%
CHANCE OF LANDING ON
ONE FACE AND A 507
CHANCE OF LANVING ON
THE OTHER.

THAT MEANS 1
WAS BORN WITH
HAEMOPHILIA BECAUSE
I HAPPENED TO
INHERIT THE GENE
FROM YOU.

S0, FOR
SOMEONE TO
HAVE HAEMOPHILIA,
THEY MUST HAVE
INHERITED THE GENE
FROM THEIR MUM?

NOT

NECESSARILY.

SOMETIMES, A CHILD MIGHT
BE BORN WITH HAEMOPHILIA
WITHOUT ITS MOTHER BEING
A CARRIER., A RANDOM CHANGE
HAS OCCURED TO ITS GENE,
RESULTING IN A MISSING
FACTOR 8 OR 9 FROM
ITS BLOOD.
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DOES
THIS CHANGE
HAPPEN

IT
HAPPENS TO 1/3
OF HAEMOPHILIA

TS THERE A
WAY OF KNOWING
WHETHER A CHILD

WILL BE BORN WITH

HAEMOPHILIA?

GUESS DNA

A PREGNANT WOMAN

TS QUITE
CAN HAVE SPECTAL TESTS .
THAT SHOW WHETHER |\ INTERESTING [ A0

HER BABY HAS THE
HAEMOPHILIA GENE.

HEMILIOS AND LILA STUPDIED
FOR THEIR SCIENCE TEST
TOGETHER.

AND YOU
WERE RIGHT ABOUT
HISTORY. I DIDN'T
THINK IT WOULD BE
SO MUCH FUN TO

LEARN ABOUT THE
PAST. .

YOU WERE RIGHT AFTER
ALL. T HADN'T REALIZED HOW
MANY THINGS THAT WE LEARN

ABOUT THE NATURAL WORLD :
CAN BE ENCOUNTERED IN OUR
: EVERYDAY LIVES. S

T CAN HELP YOU
STUDY FOR YOUR
HISTORY LESSON
NEXT WEEKEND.

LILA DID GREAT ON
MONDAY'S TEST AND, FOR
THE FIRST TIME EVER,

] WASN'T NERVOUS ABOUT
| THE RESULTS.

WE CAN
EVEN WATCH A
DOCUMENTARY
ABOUT THE
OTHER KINGS OF
EUROPE! f
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TWO DAYS LATER, THEIR

TEACHER GAVE THEM THE
RESULTS AND LILA GOT A
10 ON HER TEST.

YOU'RE VERY
HAPPY TODAY, LILA.
IS IT BECAUSE YOU
GOT A GOOD MARK
ON THE TEST?

IT'S THAT, TOO,
BUT TODAY'S THE
DAY MY MUM AND
I ARE GOING TO
KOSTAS'S HOUSE TO
ADOPT THE PUPPY!

THAT'S

GREAT! T'M
HAPPY YOU
EVENTUALLY
DECIDED TO
ADOPT HER!

YES, I CAN'T
WALT UNTIL

HAVE

YET?

SCHOOL'S OVER!

YOU COME UpP
WITH A NAME

SNOW
WHITE. \
BECAUSE SHE'S
WHITE LIKE THE
SNOW...
AND SHE'LL
ALWAYS BE

MY LITTLE
PRINCESS!

AND TOBY
WILL BE HER
BODYGUARD!
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THE END
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This booklet is distributed Free of charqe to the
Families of children with haemophilia.



According to applicable legislation on intellectual property, it is Forbidden to refublish, and, in general, reproduce this
work, in an# wag, in part or summarised Form, in it's original version or in a translated version or other version, to store
it in a data location, to retransmit it in an electronic or any other form, without the written permission of Roche Hellas
SA.
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What are genes? Why do children look like their parents? How is haemophilia
inherited? In light of a school test, Hemilios and Lila talk about heredity and how

it helps us better understand the living beings around us. A documentary Lila
watched about a young prince awakens the two Friends’ curiosity on the history S
of haemophilia and motivates them to create Hemilios's Family tree! With their j
mother’s help, the children learn about the haemophilia's patten of inheritance and

see how genes help us tell our Family's story!

Visit the website abouthaemophilia.com to read the whole series in digital Form.

iy

&]:

o




