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THAVE A
CLASS!

WAAAAH...
THIS PLACE
IS SO HUGE!

X GAAAN
| PEOPLE THAT'S WHY
HURRYING IT'S FASTER
TO CLASS BY BIKE

OVER HERE!




CAN
YOU
GET UP?

~\ WILL POWER

TEACHER
FROM

I 5OMEWHERE

HAVE THE

TO GET UP

WHICH MEANS
IDON'T WANT
TO SEE THE BICY-

CLEST'VE
KNOCKED

I'M SORRY,
THANK YOU
FOR HELPING
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It Can Heal Anything? The Almighty Cell

IV

YANAGI
DEMACHTI!
FRESHMANI

SN

_ 4

I'M AKYOTO
UNIVERSITY
MED SCHOOL
STUDENT.

A

S
S
R ?%
o o

MY CLASS
IS OVER
THERE!

|| Now 1

HERE I SHOULD
ASK HIS NAME!
WHAT AM I INTRO-
DUCING MYSELF
FOR?

XL

. —
. -

lock as if
Trm veolly
into myself!!

T \"\ ‘ |



YOU CAN PARTI-

=]
-
CIPATE REGARDLESS
OF YOUR MAJOR. |_

THE CLASS
I'M GOING
TOIS CALLED |
APOCKET |

sTIVTE PO FRoNTIERR MEDICAL Sz e
STEH gy RESERCH cevmen

pOCKET SEMINAR

ALMIGHTY

pLU RIPOTENT S

EXCUSE

ME
TNDUCED PLURTPOTENT

CELL
TEM CELLS-

S
EMBRYONIC STEMCELLS o) g

S

A VARIETY
OF SUBJECTS |
ARE AVAILABLE |

TO GET A DEEPER

maybe! /) HELLO

Vi,

QUESTION; THE
CLASS IS REALLY
1 HELPFUL.

/\ ARE INTERESTED IN. |
| |

YOU CAN Sy )
ASK THE Hj

PROFESSOR

AND GRA- 2

DUATE $TU- i

DENTS ANY

UNDERSTANDING
OF THE FIELD YOU
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THERE WAS

QUESTION | [ =AREYOU
A SPECIAL ON INTERESTED IN
TV ABOUT ALMIGHTY CELLS?

IPS CELLS.

IT WAS REALLY

—'\ AMAZING. =L
ARE THERE
\7 REALLY SUCH

THINGS AS
ALMIGHTY

CELLS?
They can regenevate
many things,

IT I THOUGHT T

- THE WAY
THEY PRESENT
ITONTVISA
LITTLE
PROBLEMATIC.




/

I'LL EXPLAIN ABOUT
PLURIPOTENT STEM
CELLS. IF YOU HAVE
ANY QUESTIONS DON'T
HESITATE TO ASK.

I'M
NORIO

PLURIPOTENT
STEM CELLS
ARE ALMIGHTY
CELLS, THEY'RE THE
SAME THING

\\,{/

~ justcalled
“t Qﬂ-’wenﬂy

Why

NO! YOU
WERE 6OING

) TO TEACH ABOUT
ALMIGHTY CELLS,

RIGHTI?

is he

Starting about
something else?

NAKATSUJL.

WHAT ARE
PLURIPOTENT
STEM CELLS?

WELL -
| TwaAs
{lli / ABOUT TO

i | EXPLAIN
RIGHT /
NOW, £

_;-/
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YES, OUR BODIES
| ARE MADE OUT OF
CELLS, BUT

~d

HA

s easterto

pronounce, too. THE NAME
"ALMIGHTY CELLS" IS

MORE WIDELY KNOWN.

I GUESS THAT

FIRST, CAN'T BE HELPED.
WHAT ARE
STEM
WHEN G 9 { &@ CELLS?
WEARE | Whaaaoh! L Jden
INJURED ) Q—g
wel! huve o
vppmducn Jhern.
TO REPLACE *'T’)L_/S/J
THE LOST I % > e
| CELLS, THE , :
REMAINING ~, THEY ARE CELLS
| T =
| CDELLJLSERE:QDQ Q"S Rled p. B IN THE STATE
| Al ~— " BEFORE THEY TURN
REPAIR THE INTO CELLS THAT
WOUND. \ < 5:;

%

\ DIFFERENTIATE!

1 don't hm-'e

THAT'S WHY o veguloy job

WE NEED CELLS
BEFORE THEY

|
DIFFERENTTIATE.
|

Il do it
We contdo T+

 Weve blood ceHc

BUT CELLS THAT HAVE |
ALREADY DIFFERENTIATED |
TO FULFILL A
CERTAIN FUNCTION,
MANY OF THEM HAVE
LOST THE ABILITY
TO REPRODUCE.




(D NOT DIFFERENTIATED.
@ CAN REPRODUCE AS

MANY DIFFERENT KINDS.

UNDIFFERENTIATED CELLS.

(3 APART FROM ITSELF, CAN REPRODUCE
CELLS THAT CAN DIFFERENTIATE INTO

CELLS THAT |
HAVE THIS QUALITY, |
WE CALL
STEM CELLS.

X PA

ON A CHART
ITLOOKS
LIKE THIS.

Pp——
| PROGENITOR

_Ceus |

JIN I\ @
”@%..@..n

CAN REPRODUCE
ITS OWNCELLS |

©

X1 Source: See p. 128

BUT WHEN A CONDI-
TIONIS TOO DEBILITATING,
THAT DOESN'T ALWAYS

s

SOME INJURIES AND
DISEASES CAN BE CURED
THROUGH THE HELP OF
’ \NATURAL REMEDIES, DRUGS,
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It Can Heal Anything? The Almlgh'ry Cell

A /THERE ARE || |
& LIMITS TO IN THAT CASE,

WHAT WE BUT THERE ARE ORGAN

whrer SANDO- 1 LEREWE  TRANSPLANTS:-
W 1s wHy FACE PROBLEMS
,b_/ LIKE SHORTAGES
OF DONORS
WE'RE AND
DOING THIS || REJECTION

RESEARCH BY THE BODY.

REGENERATIVE
TREATMENT.

YES, ES CELLS AND
IPS CELLS. TOGETHER
WE CALL THEM PLURIPOTENT
STEM CELLS OR
ALMIGHTY CELLS.

CELLS?

AND THE
MAIN ACTORS
ARE STEM CELLS
AND ALMIGHTY
CELLs.

INDUCED
PLURIPOTENT
STEM CELLS

EMBRYONIC
STEM CELLS




IF ALMIGHTY CELLS
ALMIGHTY CELLS ARENOT

PRODUCE MANY KINDS OF
CELLS NECESSARY ORDINARY STEM CELLS, BUT
FOR REPATRING THE INJURY, STEM CELLS THAT CAN REPRODUCE
THEY CAN ADD NEW CELLS INDEFINITELY, AND THAT CAN
10 THE SITE. DIFFERENTIATE INTO ANY KINDS

THEYD DIFFERENTIATE INTO
THE KINDS OF CELLS AT
THER TARGET [WHERE THE |

INJURY 5.

OF CELLS.

TRANSPLANTS I

—_— -

INFERTILITY

kil — ES CELLS COME FROM
T WE USE FERTILIZED OVUM THE BLASTOCYST OF A
FERTIIED OVA CREATED OVA THAT ARE LEFT FERTILIZED OVUM AND
mN VTRORILIATON @ O © OVER AND THUS WILL HAVE THE CAPACTTY TO
/ l NOT BE USED FOR PRODUCE MANY KINDS

S ‘ oee INFERTILITY TREATHENTS, OF CELLS.

WITHPERWISSTON FROM

THE DONORS,

STORING OTHERS @
i FORWHENTT | @ [ ‘ T |

WOMB

= FROZEN "
EMBRYO | ! N
WHEN |
SUCCESS-
FuL
— COMPARED TO CELLS €
_ IN THE BODY THAT CAN
— ’ REPRODUCE ONLY A
WHEN IT'S DECIDED THAT p
R IRERIE @ FROZEN EMBRYOS WONT ' LINITED NUMBER OF -
| OVAFORES CELL = TIMES, ES CELLS CAN

BE PUTINTO THE WOMB,

REPRODUC
PRODUCTION | @ ‘NORMALLYTHEYAREDESTROYED.- T

INDEFINITELY.

X2 Source: See p. 128
108
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WE USE SKIN CELLS ' A
BECAUSE THEY ARE vt
 EASILY ACQUIRED. | * | B~ [ THEBENEFIT
h ‘-!ﬁ-,k_km'- " e @ OF THESE IS
' q e THAT WE CAN
v e @ EASILY MAKE
A THEM FROMANY A\
7 | P4RT OF THE BODY, |
L] =
@ IF WE PUT
P A ‘\: FOUR GENES
(’(\ Qnrﬁ_ \53‘ Q IN THEM: -
) @ 7
ADRETANS g <
OISRENF S Y Y — THE CELL IS
\"‘ INITIALIZED.

FERENTIATED STAGE! S~

THEY ARE VERY

BUT NOW, VARIOUS
BODY CELLS CAN BE
CHANGED INTO PLURI-
POTENT STEM CELLS

IN THE LABORATORY.

WE MADE THEM
BY USING REPRO-
DUCTIVE CELLS,
UNTIL NOW
THAT Is.

DIFFERENTIATE INTO MANY KINDS
OF CELLS, MANY UNCERTAINTIES
REMAIN REGARDING THE SAFETY

OF ARTIFICTALLY CREATED IPS CELLS.

3

AREN'T
SIMIL/'\R, BUT 1PS CELLS
WE HAVEN'T INVESTI- AND ES
ig;fg;i@ CELLS THE
e SAME? iPScellst p 1Ps
CELLS.
THERE ARE NO MORAL
PROBLEMS WHEN USING
IPS CELLS. WE CAN AIM
FOR A CERTAIN TYPE WHEN
HOWEVER, COMPARED TO WE ACQUIRE THEM AND
ES CELLS, WHICH EXPLOIT THEY MAKE REJECTION BY
THE FACT THAT THEY'RE FROM THE BODY LESS LIKELY
AN UNDIFFERENTIATED FERTILIZED T0 OCCUR.
OVUM WITH THE ABILITY TO \




,_,_/ WITH ALMIGHTY

CELLS YOU'LL BE
ABLE TO TREAT

AND--- IN THE FUTURE IT
SHOULD BE POSSIBLE TO

MANY MORE PROVIDE EACH PATIENT
CONDITIONS WITH MATCHING TYPES

THAN YOU CAN OF ES CELLS TO REDUCE
NOW, RIGHT?

REJECTION.

WHAT
KINDS OF ARE
CONDITIONS THERE ANY

Scripy,
WOULD YOU le \ QUESTIONS?
BE ABLE

TO HEAL? ) l

WHAT WE'RE
LOOKING AT ) |
NOW ARE... p: '

+ PARKINSON'S DISEASE

+ SPINAL CORD INJURIES

+ AGE-RELATED MACULAR DEGENERATION

+ OPHTHALMOLOGIC (EYE) DISEASES LIKE
PIGMENTARY DEGENERATION OF THE RETINA

+ CORONARY DISEASE

+ DIABETES

+ CIRRHOSIS OF THE LIVER

AND MORE:++

SPINAL .
CORD .

INJURIES?

110
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I
WONDER
IFHE'S
ALL RIGHT

K\ I WOULD
' N

\5.\ w | JUST LIKE

ClCH To 4D

it

L=
IF YOU HAVE

YOUR LEGS-- THOSE ALMIGHTY
YOUR SPINAL CELLS,
CORD INJURY

WOULD HEAL,

HE SAIDI!




THEY SAID

SOMETHING
ABOUTITON
TV, SO...

THERE WAS

A SEMINAR

SO I WENT.
YES, ITLOOKS
LIKE IT'S TRUE.

THE
PROFESSOR
SAID SO!

YOU'LL
BE ABLE
TO RUN!
LIKE YOU
USED TO.

Is
THAT
REALLY
TRUE!?

YOU'LL
BE ABLE




WHEN WILL
PEOPLE BE
ABLE TO
USE THIS

SO MAKE
SURE YOU'RE

RELIABLE?
ISIT
SAFE?




AH... \ ' I'LL ASK
SORRY! T'LL ] vANaer-
ASK NEXT ) YOU-- ARE DURING
TIME. SOMEONE WHO'S THE NEXT
SEMINAR.
\/‘\
[
I SEE--
SIGH:-

\  OKAv.
')THANKS/< f

.\I

rustle...

rustle...

SINCEI
TOLD HIM

THAT'S
TWANT wHy 1'm
TO ASK  HERE

ABOUT AGAINI!
THAT IN
TODAY'S
SEMINAR.
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IT'SNOTA LT ULl
MATTER OF YE} DIFFICULT’/
TWO OR THREE ' # _/’

A

o

G
S

.
=

.

WE CAN'T
SAY WHEN
EXACTLY:-

--I'M SURE
THAT BOY
WANTS TO BE
ABLE TO GET
TREATMENT
AS SOON AS

@(/

* _
.
2
38%%%?

APPROXIMATE
DATE MIGHT
BE--

WE'RE NOT
ON THE LEVEL
WHERE WE CAN
SAFELY PERFORM
YOU SHOULDN'T HAVE ~ TREATMENT.
TOLD HIM ANYTHING
YOU DON'T KNOW FOR
SURE AND GET HIS

HOPES UP.

e
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POSSIBILITY AND THE /
THAT THE BODY MIGHT AU /
RETECT THEM. ESCELLSUSEDFOR | /' /”
1PS CELLS ARE MADE BY as e O 7/ _/
INSERTING GENES INTO YEARS WERE MADE g/
CUSRYATRMTIE ;;&Z?::é?\fm
NETHODSBUTITSUNGERR Pl o e,
WHETHER THEY'RE SAFE. WE AND THERE THE
CAN'T GUARANTEE THAT
THey eyer, DUt were nvestigating
how o reduce rejection.

WITH
ALMIGHTY
CELLS,

b
THERE ARE STILL ’1{: )
PROBLEMS
REMAINING L,}
REGARDING SAFETY _
AND SO ON. ¢

YOU CAN'T MAKE ORGANS OUT
OF THE BLUE. CANCER DOESN'T
HEAL JUST BY PUTTING ALMIGHTY
CELLSINTOIT.

AND THERE ARE
THINGS WE CAN'T
HEAL WITH
THESE CELLS.

o

SOIT'S |
NOT REALLY--
ALMIGHTY---

AT ALL.

Q N e

Q
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i

i

g al

Mk Bt

THERE'S A {
LOT OF RESEARCH |
TO BE DONE

AHHHH...
WHAT DO
I TELL
HIM?

<
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\ RULE OUT THAT IT WOULD MAKE

FOR SPINAL CORD INJURIES,
WHEN THE INJURY HAS JUST
OCCURRED, WE HAVE HIGH
HOPES FOR RESULTS. BUT WHEN

IT'S AN OLDER INJURY, WE CAN'T

THINGS WORSE.




I'M SURE THAT
BOY WANTS TO BE
ABLE TO GET TREATMENT
AS SOON AS POSSIBLE.

IDIDN'T TELL IT'SNOT
HIM:-- THAT HE'D ASIFI--
GET BETTER RIGHT LIED TO HIM
AWAY:--

A
)/ i IS THAT...?

an S| MR DEMACHT?

SN

/[ INEVER THOUGHT
— I'D MEET THE
PROFESSOR HERE

ON A SUNDD

e

WHAATD?




PROFESSOR,
THERE'S

SOME-
THING:-

A

I OFTEN GET LETTERS
AND E-MAIL MESSA-
GES FROM PATIENTS

MANY OF THEM
SAY THAT NOW
AND THEY HAVE HOPE.
IN
RETURN
I
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HAVE TO TELL THEM
THATIT'S STILL TOO
SOON TO USE THE
TREATMENT IN
CLINICAL PRACTICE.

\ == % 1 — ”-IS THE
IT'S DIFFICULTTO | - ™ | ||| RESEARCH AT

FOREFRONT OF VET

RESEARCH.

RIGHT NOW WE'RE DOING
RESEARCH USING HUMAN
AND MONKEY ES CELLS, IN
DIFFERENTIATION INDUCTION
RESEARCH AND TRANSPLANTS
IN MODEL ANIMALS, FOR
VARIOUS DISEASES.

YOU NEED A 'CLEAN ROOM'
FACILITY WHERE SAFETY
CAN BE GUARANTEED.

AND THERE ARE
ITTAKESALOTOF 50O MANY REGULATIONS
TIME TO GET RESEARCH ~ AND PAPER WORKS

ON THE OTHER HAND,
WE DON'T KNOW How

P HI6H THE COST WHEN
WE CAN FINALLY USE PLANNING THROUGH IN JAPAN.
IT FOR TREATMENT- ALL THE FORMALTTIES.

OF COURSEIT
WOULD BE A
GREAT MEDICAL
PROGRESS*-




T HOPE
THEY'RE
J HAPPY —
s, WHERTHEY IMPORTANT
ATLEAST
\ GET AREPLY. FOR PATIENTS

TO HAVE
HOPE.

RIGHT NOW, ALL %/
OVER THE WORLD, '
MANY TEAMS ARE BUTIT'S TRUE OF COURSE
WORKING ON DIFFERENT THAT WE'RE DOING THE RESEARCH

, TASKS BUT ALL WITH  THISRESEARCHBE- WILL TAKE A
THE SAME PURPOSE. CAUSE OUR ATM IS LOT OF TIME

~~r TO GIVE IT A PURPOSE
A INTHE FUTURE. N _
——_

IT'S HARD
TO EXPLAIN,
BUT:-




I CAN
RUN
AGAIN!

WHEN INTERACTING WITH
DIFFERENT PEOPLE, THINK
ABOUT WHAT TO TELL THEM
ABOUT HOW YOU THINK  /
AND FEEL,

YOU'RE:-
IN MED
SCHOOL,
RIGHT?

WHETHER
YOU BECOME
A DOCTOR IN
THE FUTURE
OR NOT,

YOU SHOULD
BECOME SOME-
ONE WHO WILL
BE ABLE TO RELATE
TO PEOPLE,
INCLUDING
PATIENTS.

IT'S VERY
IMPORTANT
TO IMAGINE

HOW THEY FEEL
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AND THEN I
MAJORED IN
HOW CELLS ARE
DIVIDED INTO
DIFFERENT ROLES,

AT THE START-

I WAS STUDYING HOW
LIVING BEINGS ARE MADE
BECAUSE T WAS INTERESTED
IN THE PHENOMENON
OF LIFE.

(i g‘m’“\
i,

-*WHY DID
YOU WANT TO
GET INVOLVED

WITH ALMIGHTY
CELLS?

il

THEN, IT TURNED OUT
THAT PEOPLE WOULD
BENEFIT IN FROM OUR

RESEARCH IN THE
FUTURE.




-
TEXT
MESSAGE.

" TWANT
TOGETIT
OVER WITH

&

L WHATT ©
' HAVE TO ::
 DONOW
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[

s | THIScALL
m | IsBEING
Ei— s . TRANSFERRED...
i —— - THIS IS THE
B | | MESSAGECENTER. |
: 2 o

SORRY!

WHAT

DID YOU
CALL




UM
ABOUT:--
PRAISING |
ITTO THE |
SKIES. T

THANKS
FOR
TELLING
ME.

IT WILL

TAKE A
LOT MORE
TIME:-

IHEARll_é K7

~IT'S
REALLY A+
~-LET
DOWN.

) ONTV
THEY DIDN'T \
SHOW WHAT

4 IREALLY
| WANTTO

, KNOw.

-
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'_/ DO YOUR
% BESTIT'LL
DO MY BEST
ToO!




All charts in this chapter are from

Norio Nakatsuji's book, Hito bannou saibou_

naze bannou ka, Iwanami Science Library 88,

published by wanami Shoten ~
Moo T
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CURIOSITY

Ef WILL THERE'S
MAKE UP
ALOT
FOR WHAT T GUESS
WE CAN'T MORE YOU AL-
- " WECAN READY
\ INTRODUCE. KNEW
ABOUTTHE A
LAST TWO. /

ANY-
TODAY WE  way,
INTRODUCE
RESEARCH  WORK,
DONE AT WORK!
KYOTO
UNIVERSITY!

¢

\ Uniiversihy

doo!

£

] IF YOU
THERE'S  WANT TO \/
AREALLY COME TO
NICE CAFE KYOTO

WITHA  NIVERSITY

DISH
= CALLEp  AND HAVE
aliftle for 4o dvop by, T THE A LOOK

and we gre close 4o
the mountains .

L &gag, PRESIDENT'S AROUND,

-*_&9 CURRY.




RESEARCH BY
GOING
WHEREVER
THE OBJECT
OF YOUR
RESEARCH
IS LOCATED.

EXPLAINED INTRO-
o SIMPLY,
_ FIELDWORK Py
= FIELD

NEXT
WE'RE

we're in | o
Okinawa. -
— ~
. N
- - o

IS ALAB WHERE

THIS

TRANSMITTERS
ON THEM.

g;%
A “"K. 4
w’( FIELD WORK
ISN'T JUST
ABOUT

GETTING
THERE'S RESEARCH
RESULTS,
A LOT MORE A THOUGH.
RESEARCHER
CAN GET
OUT OF IT!

WHAT
RESEARCH ON THE WE'RE

HABITS OF SEA  INTRO-
TURTLES IS DONE DUCING
BY PUTTING e

WHEN WE
STUDY
AND THE WHALES

ROUTES THEY =~ WEGO TO
USE, SO THE WHERE
WHOLE WORLD ~ 'HEY GIVE
TURNS INTO
YOUR "FIELD".

22T AT KYOTO UNIVERSITY,
D PEOPLE 60
AS FAR AS
AFRICA TO

h STUDY ANIMALS.




