S SRAFEE{ P AYHO

U

11886

yyhEDBER DS

NS

K-

e

W
N

>

aR—

3L
e

2l
MM B
R




E ODJ:')LﬂLFmL?‘éO)b\ ’







£ 5 fE

§.,""-

N

\
)

-

J)

[
3
s ”
Q
S
i
.
"
.
]




DNETDETHE A +H H QF DR URZEIMF T S
[EHDEELIZEHE BRI ORE NN A &I oT=

r \ A
A RAERICIE A RAERICIE
BITEDELS KRNI S8 F

(5 : N L) DTFEE

EERE-KEBRSE -
?:J:U%%‘EI_FEEJOD ,%f fﬁ@}‘fﬁ%
BT REEFRE

B RZEHEI H_LET ERBERERETHILT

FDEELZHIHILER bz R E i) \ F DRI Z MNH LEBRLZ R E )




ooootdood

Ooooo
(1995~)

Werner Spalteholz Valery V. Tuchin
(1861-1940, Germany) (1944-, Russia)
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Susaki et al Cell 2014
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http://pulpbits.netl/ -pictures-of-red-blood-cells/red-bloed-cells-picture/




Supernatant Pellet

Aminoalcohol #10

Triton X-100

Urea

O

AN

H NJOLNH XXQQPOJ:

4
oS

e’b




2B {E AL B 4%

EHNDEHRIE

LTy
T

11l

L)
T

2 BA{E AL AT

e 1

25 -l DEHAIE

#igss DERAL

IFEEEI

Ly k'3

e

=

4

o o s |
3

L
L |

i T -
LT AR T
LITIRT P T T T I 1
pot B ey 1 = | IR
It
1
13
- - 3
¥ H H
EH t H
I _.4..:Ill
= | |
L i 40 daed
Ad i = LULT - 1
~ “ nw ] i H
- i Il - = T
H_.u ?.-l NEE) N L :
—ﬁ - e et = T
i L] 11 -y . L
e’ " - L -y
=4 - e 1
+ . i Tt
1 [ O EEmE

It

LI 11T

Ll

i O OO

LLLLLL]




Je o —h IR R

Microscope lens

Move
Z-direction

Sheet-laser
Hlumination



FEEEAFDIRT—HRBREASA—D




£ EFERELETOERN TORED

nature Images of the year 2014

Methods of the year 2014
Techniques for life scientists and chemists (“ Meth ods to WatCh ”)

nature International weekly journal of science

Home | News & Comment | Research | Careers & Jobs | Current Issue | Archive | Audio & Video | For Authors

Volume 516 > Issue 7531 vas

[Z] E-alert RSS [ Facebook [0 Twitter

365 days: Images of the year Special

Eruptions, comets and a see-through mouse all captured the imagination in 2014,
Daniel Cressey

17 December 2014

5] PoF | W, Rights & Permissions

Incredible discoveries in 2014 arose from researchers’ relentless pursuit of answers about the
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THE WALL STREET JOURNAL. Japanese Scientists Make ‘Nearly-Invisible’ Mouse SHEASE(11878)

(Nov 7, 2014)

@jgf mﬂﬁhij[‘[gtﬁm 1,][]51' Researchers in Japan create creepy-looking transparent BEITHE (11A78. 24H)

mouse (Nov 7, 2014)
BAZFHHRC1A7H)

Japanese scientists succeed in making mice transparent
The JapanTimes
P (Nov 7,2014) SAHM(11A278)

TEIL & BINCTOYN -~ Transparent Nearly Invisible Mice Created By Japanese -
] Y ¥ 1 - .
'HE HUFFINGTON POS'] Scientists (Nov 11, 2014) HEEE(11878)

- Japanese Scientists Create 'Transparent’ Mice LI XB#M(11A10R.268)
INTERNATIONAL BUSINESS TIMES
(Nov 7, 2014)
hEFEO1A7H)
DAILY NEWS Japanese scientists turn mouse ‘nearly invisible’ 8
Nov 9, 2014
( ) AAEFHRO1A7AH)
UPI. com Researchers unveil see-through mouse (Nov 7, 2014)
BREXFHMCO1A7H)
Invisible Mouse Created By Japanese Scientists
Headlines & Global News (Nov 11, 2014) BRITZ5/E(11878)
Science Dally Images of a nearly invisible Mouse (Nov 6, 2014) EFHEZEmE(115208)
mail O n | I n e Scientists create ‘see-through’ mice that could help sho- _
' how cancer develops (Nov 6, 2014, Z#K) HEHE(1A148)
Incroyable:des chercheurs japonais créent AT RAER—4%)L(11878)

Sciences et Avenir une souris transparente ({A%f, Nov 7, 2014)

Galileonet E il topo diventa trasparente ({##f, Nov 10, 2014) 1 7



Genes to Cells |2

vulume_ 19, December 2014
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Animal Tissue-Clearing Reagent
CUBIC

= Whole-body clearing is achieved using two reagents, 13740 CUBIC-L (for delipidation and
decoloring) and T2741 CUBIC-R+ (for RI matching).

= The quenching of fluorescence signal is low.

= The period of sample treatment is shorter.

+ The combination with light-sheet fluorescent microscopy (L SFM) or confocal laser-scanning
microscopy (CLSM) enables the whole-organ ! body imaging at a cellular resolution.

These products were developed by Prof. Hiroki R Ueda (The University of Tokyo ! RIKEN)
and are under invention licenses by RIKEN, Japan.

il

2 c Whole-body clearing
Whols:body cleanng with propidium %dide ztaining

Pre-trestrent B Wizsh x 3 Pre-treatment

S0% CUBIC-L ¥ PES 50% CUBIC-R+

=6 Nr P18 & 143y

Process | Reagent Temp. Time Motes
Perfusion PBES Finally, the mouss shauld be perfused with
fixation 4% PFAin PBS 50% CUBIC-L which is a 1:1 midurs of water

PRETTTE e = = PES and CUBIC-L.
SN ULHEEL {
Immier=a the whole bady of the mouse with gentis shaking

Pre-treaftment 50% CUBIC-L TC =6hr [s-a_me in_fnicrwing 5ieps] Thts step can h! omittad.
Delipidstion  CUBIC-L TG > 5days aR;E;eﬂsi}y%UElC—L on day 1, day 2 and every 2 days
Wiashx3 PBS RT  =2hrx3 Total 1 day
Pre-restment 50% CUBIC-R+ RT  fday  1:1 micure of water and CUBIC-R+

Rl matching GUBIC-R+ RT =1day

Wiork samples in a tube in which whole-body can be contained.
Pri&: paraformaldehyde, BT : room temperaturs
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Kubota, Takahashi et al Cell Reports, 2017
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Tainaka, Murakami et al, in press



R RCUBICIZ&KHEREFE D FERA1E (Konnob)

AodLY

CUBIC RRECUBIC
before | before

after

before after

Konno & Okazaki. Zoological Letters 2018 4:13



CUBIC-Xz U iz (A5 LE 1065 L E [Z Ak Z g i

Tatsuya C. Murakami  Tomoyuki Mano Murakami et al, Nature Neuroscience, 2018




Advanced Light Sheet Microscope
with High-Speed and High-Resolution

High resolution High speed & Large Data Size

~ NA = 0.6 objective detection lens ~ 5 images/sec (1,000 images within 3 min)
~WD =8 mm 18~21 tile x 17~20 tile (~400 stack)

-> High resolution (0.5 um) imaging ~3200 images x ~400 stack = ~1.3 million images

=+ &~Qstage

Theta stage

\ Detection
.~ Objective

Sel embedded-= ™
X stage sample

\ lllumination
' objective”

Murakami et al, Nature Neuroscience, 2018




CUBIC-X% = i il Ac A2 A (1

r . --Ligﬁt—sheet : The movie is\made by Arivis
suya C. Murakami Tomoyuki Mano mlcroscopy V. Murakami et al, Nature Neuroscience, 2018
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John Forbes Nash, Jr Abraham Lincoln Michael J. Fox
(1928-2015) (1809-1865) (1961-)

https://en.wikipedia.org/wiki
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Animal experiments at UTokyo

21 6 mice/week
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SIJsaki et al, CeII_
(April 24th, 2014)
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Rikuhiro Yamada

Wild type
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REM

\

REM 72 min ‘1 ,
v /-
REM O min | Chrm1 Chrm3'
REM
NREM

Wake m ‘ JW\ h ‘u

6 7 8 9 10
Time (ZT)

11 12

Genki Kanda



LLBERBEFHEROERNSNTORE

How To Sleep Ability To Dream May Be

?ﬂfaiﬂiﬁ(gﬁsi»

@ CBC BB (8A298)

Genetic Engineeri '
[cl : & Biotech ngln-gy Hr:!gws

gﬂiﬂﬂ(ﬂﬁ 298)

3 Yol - Los Genes Que Podrian Regular Cuanto Sdhamos -
| 3 } 1 1:
hL hSl lﬂ(i L“)O“ Fueron Descubiertos En Ratones (Aug 29, 2018, Spain)
AT TE#HE(8A29A)
|_| v ESC' =NCE Your Dreams May Come from These Two Genes
(Aug 29, 2018)
ftFIxB#HmBA29A)
sctpTIrC 'Q.LQ.LI Dal il il GLES) (Sep 2, 2018)
' BRREXHE(8A29A8)
(a3 PEERIE BAEMBREME ? Cell FHER  BFHXBER
S|naxr; (Sep 5, 2018, China) <A{FE=21—X(9E3H)
lﬂ Re “bbﬁfﬂi Ecco | Geni Che Regolano | Sogni:
p L'interruttore Del Sonno Rem (Aug 28, 2018, Italy)
THE (S558 HEW Gene Discovery May Help 'Turn Off' Nightmares

INDIAN EXPRESS (Aug 29, 2018, India)
‘Dreaming Genes’ Uncovered By Scientists
- (Aug 28, 2018, UK)
NAKED Buonoru o6HapyXunu reHbl, Heo6xoaMMble (Altmetric on Sep 13, 2018)
SCIENCE Ans cHoBuaeHun (Aug 29, 2018, Russia) 46
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