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X 62 1XPBS AAE A& xEdste] Fysigl oF rlwol=e] 3xk4 H|olL on|XE A7] 3] AdA o]
vz P eo]#x &dv|7Z Macro laser light-sheet illumination imaging systemconfocal microscopecl]A] 5X<}
20X EA=E o]83&}o] DAPI, Green fluorescence®} Red fluorescence A1&E &H¢ldl AxE YeldE AR
o|t}.

T 72 1XPBS AAF HA4GS xgrste] TRtk & 97lwolrm o 3xkd H|o]e om|AE 47| i AAlE ]
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(intestine) frefl AlEolA FAE Zdl|Rol= e 97bwol=d 5 9t

A7) A AR, &, A¥RolE i Q7bwol=E 0.05 WA 1 mm WU B FAE e A ARY F

Sl 0.0 WA Lm ¥R 4 S, 045 94 1 BAY T 2,
21 q 5 3

3L, 0.55 H%X] mn HL
= 7

(@]
=
N
-
=2
=
jut
f
e
g
%0,
!
o

e

gL 5 v ko] = (paraformaldehyde), ol@AZ2]F tlFEAEolH Z(ethylene glycol diglycidyl ether),

_10_



[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0128]

[0129]

[0130]

[0132]

[0133]
[0134]
[0136]
[0137]
[0138]

[0139]

[0140]

[0142]

SES06 10-2477568

gzzgdd FelE g Lolel=(dipropylene glycol diglycidyl ether), 1,4-%-€U]E tFe|AdoH=
(1.4-butanediol diglycidyl ether), Ze]AlE F=ZeAd lH 2 (glycerol polyglycidyl ether), 2FER=
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nAsE 1 mm o]dt 7|9 AR AR, AQAAFAANAF(PBS)E Eoste AHE S8 HYste AA g
A 2

F7] @Al Axeld A AEE, d7] ] 12 FA

CHs R! R2

CH, 3

HO OH

R H R SHACE G0 24 5

i
fr
Ay
>
re
"
-
ke
5

p, ¢ @ r& =gdoz 0 Ux 109 Agolt}.

kA 8,

d mhg s,

1 2
471 R 2 RE ddoa;

A7 p,q 2 re 19 59 S 9l
7H¢ kst s,

A7) 38 187 A EE e

at7] B}eha 27 WAEE SEHE wml ol9] 43 EY 4 9t}

[shet] 2]

rr

A7) FHEAE, 7] st 22 BAIEE CHIAPS 3HHE Ef olo F3kES 2 WA 55 w/vh(FE/F-1%) 2



[0144]

[0146]

[0148]

[0150]

[0152]
[0153]

[0154]

[0156]

[0157]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

FER XFE e, 4 YA 50 w/ivh X7t vkttt o, Y] sXE UEhY] fg §doRE F
Ao] Hofo] ArgslE A AA &9 (simulated body fluid)¥ 4 dow, HY FAHORE FTHIF,
L

PBS(phosphate buffer saline), TBS(tris buffer solution) 5= AF&& 4 doy old IAHHE= AL
olut}t. A7) CHAPS 3¢E9 s%7} 2 w/vh Rt s Idu = ALo= AR %= = =
HA 4 Y3, 55 w/vh T2 }_@Q% Z§-olli= CHAPS sh3hEo] FsiAlo] $xs] &3)

wek, A7) FH3Als= $dol(urea),  CHAPSO(3-([3-Cholamidopropyl]ldimethylammonio)-2-hydroxy-1-
propanesulfonate), <FIEQA(sucrose), ZEZEQA(fructose), A, t}olo}Ezgte]xA(Diatrizoic
acid), Triton X-100, Tween-20, 2,2'-#}o]Q.r]elgr& o] 9 3% (Iohexol) B F2% 8= (Chloral hydrat
)& o|FoA = ToRHY HEUEE 1% ofds vl X & o, ol urea)E Y XT3 Aol nbE

} 239
Hajeh, o] AR AFGE 2Ase] YA AR FHHE W] H1A7E 48 @,

W1 A Ame) FUSE WA FAAIE B G FRAG 5 A 80 wkel SRR 29 4 )
ow, 5 A 75 w/vhe %Ei L glonl, 10 A 70 wivkel 52 Eit F slen, 5 U4 50
W EEE ERE 4 ou, 35 U 60 w/ve BEE £HE 4 Qe old, 47 FE 5w el 7

9 x4 Y5 HErt el 1111 S0 w/vh 239 A% A0 FAAAG Bolo] 54 e % ek

[e)
o
shube] FAAL Aelw, weF 4] AA AR RS W] H147)% BAZ Selokurea)d AT 3
F. 47 $eoke 10 WA 70 wieel FE7b £ 5 9lon), 20 WA 60 w/vk %0} mek migse, =
@, A7) AR AR FUsE wEs F0A7E B4 $EE A7) CIAPS ShRel wwAw sE wslg)
)

A Ads] =4

A7) A %A FHE PEE 4T UK 50T 2E M9l Fad L, 10T WA 50T &% el
=AY 4 sl 1 € Sm AslelA] ST S Qa, 14 WA 46T WA ST 5 2w, 16 uA

G, 18 U1K 420 WY FAE S ola, 20 WX 40T WA FaE

A, 24 U4 39 AN £ F 2w, 28 WA BOAA FAT - L, 0C WA FTCAA S

Foela, 33 UK 3T FAE 5 9

Hobt, AAY wAE AT T,

TERERENER T

§ EIE 5 Qow, dF wAS ©§ Fadel ue Avzels Ex o

(e}

o

el e AxBeta Px

Q1495 A 2] 41 4= (Phosphate-buffered saline, PBS)E 2338l 1 mm olsl 7] A Al59 Fysl AAg&
A= o)
==

EERY
OH CHj; R1\ /RZ o
H
Gt N N [
Vol

CoH P q r |
3 o o

HO OH

_12_



[0165]

[0166]

[0167]

[0169]

[0171]
[0172]

[0173]

[0175]
[0176]

[0177]

[0179]

[0181]

[0182]

[0184]

[0185]

[0187]

[0188]

[0189]

[0191]

[0192]

[0194]

S=ES35 10-2477568
A7) 88 1olA
R 2 RE 5880 (0 A4 B 22 d7olx; 2

p, q 2 r& EHHoR 0 A 109 Foltt,

ol , Ar] FWH3lAl=  F#lol(urea), CHAPSO(3-([3-Cholamidopropyl]dimethylammonio)-2-hydroxy-1-
propanesulfonate), IR X(sucrose), =& o/\(fructose), ZYAHZ, tololEgte] A (Diatrizoic
acid), Triton X-100, Tween-20, 2,2'-#lo]ortjolgtL, o] Q&% (Iohexol) @ E2Z F3E(Chloral hydrat
)% o|FoJAE O RFH XNEH= 1F oS ¢ PF.%L%L T Ao, ok (urea)E © EZF3F= Zlo] upg

SEER

aAQskE 1 mm o]sk =719 A A8,

ol ak k%A 2] 2] 94 4= (Phosphate-buffered saline, PBS)E ¥ &8l

E: AAe e A wAS
m olst Z7] AA AR FHE E&S ANATIE PUS AFE

5=t
i
ol
ol
rir

aAQskE 1 mm o]sk =719 A A8,
ek

%A 2] 21 9= (Phosphate-buffered saline, PBS)Z ] S APt dAE Es=E, 1
mm 013} A7) AA Az T3 BAgoA A AR &3S APAT= WHE AF S,

i
Fel
-Orh‘
_O|L
rlr
N
AL
oo
2
[o

2 owye) o SWolA ATSHE TR PHE, 1m ol 719 2Rl R orhwolue e B F
Wit @ W, 2Ho] FFOoR LR WS AAste]l 239 &4 AFsu ATA} ARe ANF
@ % Q& @ah Ark. EW, high throughput °1P1X) 71% B FWsh 71%S BAZ 349 olvAo] 483
of AFAT A Aokl B BAS 2aYY & 5 Qb TREIS FPsta, oo FY5E A4 Ko
oF orbwol=o] A gate], ek AU ¥4 L S BAG I 5 o PHo, orbwol=e] 349 ofv]
Mg odo] ThgE Aol AL Fetn, AmW, o vobt Askel Fat L B4 Frhsed K& A
8 4 = &k An

% FHol B Bhex ¥ RPs AE ¥

=

AAe g FF(IXPBS, EE 40 w/vh FARe2)0] WE vhes ¥ Fos Awg vjwsy] Aste] 5]
we AWe SRS, oW, B AN BE B AW B4 AYRATE BB A Ueel A3

9] A=A (Approval No. RS17003)el uwlz} <=3Y3}3iTt.

1-1: A 3f v

1A, F9 rEARD o]aEF e (Isof lurane) lee/ming AHE-ske] A9l BAABFHE)E vhFA71a, 44 dF
O
mL&

2 27Fe 1xPBSel 50 AFA 7 & 2712 4% PFA (Paraformaldehyde) & ZFA|AT).

It 7S AEskar 4%9] PRFAG N (ge)ol Hit F 4TeolA 24 h F3F Qlipulold skl olm, 7]
AR

o)
A7hE 2 el 598 A s AL oA 0 X 10T WA = v

o, A7 AE(F)E 1XPBS, T 40% FIRQA f¥o] 0 WX 10T WA 24h FF QlFHolA
sto] A @A FFSAT. olw], A7) 1xPBSE 10md PO, , 137mM NaCl 2 2.7mMl KC19] §%-& 74731,

M
PH7} oF 7.4%1 %&L%“* 24
D7 w/ve( S/

1-3: £} o

4= (Phosphate-buffered saline, PBS)o|al, A7) 40% FA2~ SN &
fNs ARSI,

1=

-m
Q
3
H
I ae
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[0195]

[0197]

[0198]

[0200]

[0202]

[0204]

[0206]

[0207]

[0209]

[0210]

[0212]

[0213]

[0215]

[0216]

[0218]

[0220]

[0221]

SES06l 10-2477568

A7) A guE WZS 4 Buststr] 9ske], 20% CHAPS w/v%, 50 w/v%h $-#loF(Urea), 50 mM A&F of
2ol (Sodium azide)d 3 £8ML 35ToA 100 rpmS = 5h, 48h ¢k Q1Fuwlo]Ad dFch. o, A7)
2 BAHE 3FE w£= oo £l Ed 3.

T 12 AAHE &Y FFH wE v~ ¥ Tyt 9 gy JRE vud 235 YehdE ARzt

T 19 YvEeERd wRep o], w2 Easls 93 dAxg] gHomA], 1xXPBS Ay NS KR 10-2017-
| 19 40 w/ve(E%/5-9%) 5o $£3I2Q ~(sucrose) Axg €IS AT &= IS A

2 FYsls & fFrste Ao YERRT.

N
=
>

A AWt wkel o], 1 mm o]st A7]e] A EolEy erlbwol=E £t & wf, KR 10-2017-0105551 53

ol MAE 40 w/ve(FH/FI%) s AR~ (sucrose) §NE AMEStY] AATE FYsid, HE A
& 2sRol=uh Qrbwol=h £ SR wewh, dAokg xdEe|my eUbwolE ME FRVE £

Sh5 Fastol® fojuet iy el Evse AVE Ao, 1xPBS dAE &4

oh &= Aol7k A4 ot Aed BE TR &40 Andd 5 glonR, 1xPBS AA

L}k

=
erhwols Ryt YA AN FAoR FEA s F 9eT B UPS 5o

)
it
rO
o f

<HE 2> AA fFA & 7teol=e WY G4 B £}

1xPBS(Phosphate buffered saline) Axg] #AS ¥3F3to] o}
2 Z fFrEEA FGrishr] Y8k shrlek 22 A¥S 358

2-1: A &l e7lwol= A

AA F Qrtwol=E WSy A AeuEtw F st A WEAMFEE(glioblastoma) SHAZEE 2A &
GAE G2 Bgste] vgd E Yol 20 ] vtEY A (natrigel) 3 A Aok, AES 37C AFfHolH
ol A vl 1 mm 7)o AstE Wbty ReFo] wkEo Xt 1 F ) ANAAE ujFde] Yol 4 F<t Y]
o}, 49 o]F  ¢oule Ho]A(orbital shaker)ollA 60 WA 80 RPMO. 2 EEFHA MWZS wjYgdoi(E 2).
T 2% A fE Utwolre] ARAA F Utwoln MES AAAME HFH A mgFE o] ARxIES E
Aok, wfFe 3de AR AlEA wAlste] 719 45 Foll AA fE o 2ol Ert whEe .

2-2: £HSE paAslA e Ao Orbwols #

Jho]l= AMZ S ihidi 8 wellZ2 A4 ¥ 2 XNBAZR AFLEHE HEZZ0lo| = (Temozolomide) Az A
Q = o|r]A]& Leica Thunder @R7FE o]&ate] 3xFA o= ojw|d S gtk 3xple] P oA
a3 e Hoechst(blue color)$t F& AE mpAR AF8EE PI(Red color)E Ea] A gstqict.
HEZgnrlo]=9 g A3} 39 Hoechst/Pl H]&S Thunder imagerE AF&3le] = 3 % % 40 eERRSITE.

5 32 AFd 29 2-1914 AFE AA G & oItwolE AME HREZEZulo]E (Temozolomide) S A &]3d)7]
23

T 4 AFd 29 2-1o4 AFR3 AA el & oUbwol= AMZo| HEZEulo]=(Temozolomide)E 2] 3t
% Hoechst/Pl B]&-<S Thunder imager® 313l AFRS vpElIT),

HEZZnlo] = (Temozolomide) S A2 sl7] A Thunder imager® 3HQ1dk <A Fa ¢ Q7lwols= WMEZ 9
}

Hoechst/PI H] &S ®wl =& M%7l Ao HAHA goH(%E 3), HEZEno]=(Temozolomide) S 23 +
Thunder imager= <13k 214 &2 o 27Fxo]= AMZ9] Hoechst/Pl H|EE HW (% 4), HEZZnlo]=E A
gsl7] A v =& Ax7F =718 AL G 5 9

2-3: 1xPBSe] #A#] @AS ¥3tsl= oF orbwol= T3] ub

& Qo =oA] HREFZufo]| =) o] APHE AMES] <Fo] WolxH|, Bk gEd BAS fd 22 Fys)
7S Ag3oF shrh, g, wmpg-2 wep o] A77F F A 24 TE 2, 7oz FyIE £



[0223]
[0225]

[0226]

[0228]

[0229]

[0231]

[0232]

[0233]

[0235]

[0237]

[0239]

[0240]

=50l 10-2477568

oin

3HA §%3817] Y84+ 1<XPBS(Phosphate buffered saline) g #Ao] FxA o},

oF orhwol=E gion @ Fusl $4e a9k B,

A, 1IR3} TA

WA, A FEl F ST eolmo o FY ARAR AMREE HEZZ0FO) = (Temozolomide) & A 2|34 36A17F
Qb vkttt 36A17F mlFe] Bk A fE F L7to]=of PBSE u|gdS A AT, PBSE Al At A
T2 oF e7Fwol=of 4% PFA (Paraformaldehyde)E A g]sle] 4T A 1A17F B¢ e7lwo| =5 1143},

A7) 1A FE Q7 wolEof 1XPBSE ARE o|FA|A 24A17F 4ToA 2u]E Ho]AH (orbital shake

;
i
o

ot Q7Fxol=E ibidi 8 welloll %713l 0.8% o}7}22~(agarose)7} HolgdE €AS 0CR 252 W31, 9
L7027t B wello] FojA Q7lwol=gd AAGAATTE. o, opFfRAE F UtwolE9] &S
Hasglsta 725 FAANATE 9TE .

C. T3} vA

AA %2 T3 g (40w/v% CHAPS + 40w/v% Urea)S X dtar, 37T oA 100rpmS.E 24h =9+ ¢lfuo] A
el AFHolMe] EUH THSE 24 3 £a8 wAletHA A 22 FHE £NS AAS
S o] AAxAEEE 8N (40w/v% CHAPS + 40w/v%h Urea)S A 2lstiL, 37T oA 100rpme 2 24h <k <l

L )e Fat 2l
wold slET. AFdoldol BUW FRED 24z FF 39 SN wARAN A 24 TR §L 7
Age,

5o oF erbwol= FHE wAE £As] At F, Koo

EF AT

oz, o ertelm A AVt BoE F Adv TS FHEy] fsiA 27 AFEAE £ (0.2%
TritonX-100, 10% DMSO, 0.1X PBS)S 4TolA 4A1zt &<t A stet. Qoo FUH FHTE 2412 5t
3 &Ne wASHA xH HFEAY &AS AAGH. 1A FAE 0.1< PBS, 0.01% AF oFFo]=(sodium
azide), 0.1% EY(Tween) 20082 FAE LMo 1:1000.2 A sle] o Q7tolt Alfo| A sle] 29 =<
4 CoA AiHolA s}, o F 0.1X PBSEN oz 3A7F FoF 3 £d8 wASHHA 12 FAE 4 27}
wol= ZAA A Az, 22F SAE 0.1X PBS, 0.01% AF o}AFol=(sodium azide), 0.1% E <2 (Tween) 20
or FAHE &) 1:10002 A ste] ¢F ertwmolt Alme] AHE|ate] 2¢Y FF 4 TollA QlfHlolAd g},
npxjEto g - 0.1x PRSENo® 3AZF Hok 3" fAS wAFIHEA 23 FqAZS o Qo= A
AAg. 3 A4S 913 DAPI (sigma Cat#D 9542)F 2h &<t A slFErt. S/HTE oo AMAIkS AlAT
o A x4 T3t &9 (40w/v% CHAPS + 40w/v%h Urea)oll ¢ @7bweol= A2 ¥, 37C o4 100rpme.
2 24h F<F QIFHlol A STt

i

#AZEE ibidi 8 welldAY A= 25S

71 Azl Zol, & drel A frAl o e bwol=el FHE Ves AEstel A7 4 o Lobwel=
of FHstE A A8 Az R FHEE Al A & U= As & A

(¢

<Ag > FHSE orheolmd) WY Fa rbwols AZFEY T2 L BT BT, A¥AAe

A7) Addd 29 2-3, A WA C AAHE T3 FHEstE QAR o Utwolm 2] Fx P Ao FXE
sletr] 9 bl (Mesenchymal) Al3zo] whAR AREH= BIWIE (Vimentin) &A1& A elste] & :
gk, H Y ARo)7] Wil AAAES FEE Q"JOW] A8 NAAE vlALA Tujl FAS 228,
32 Hlol o oA E AY] Yl AAlzelnH HuHd ol A &AW Macro laser light-sheet illumination
imaging systemconfocal microscope®lA 5X9} 20X EHg?%ﬂ#* o]&3lo DAPI, Green fluorescence®} Red
fluorescence A& FRISIAUATHE 6). &£ 62 1XPBS MA7 #A4E& x3ste] FHEst oF Q7twol=9 34
Y lole oM AE A7 H3 AdAsolnA FHH oA HWAH Macro laser light-sheet illumination
imaging systemconfocal microscope®lA] 5X¢} 20X WlEN=E o]83}o] DAPI, Green fluorescence®} Red
fluorescence A1&E &3t A5 Yeldl= ARdolt)t. 1+ (Mesenchymal) AM2E shusiube] B a Al 7G A
2 o] meFeo] gl Ao R HEsA Holi gtk © Yot oF QUlwol=8y A F7EA] olw|A] g H 7}

7Feds HAFETHE 7). & 72 IXPBS AP #HAFS EFete] FHEES oF o7t ol=9] 339 nlo] o o]n]
A5 47 S8l AdAEovA  HHYolA &1  Macro laser light-sheet illumination imaging
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[0242]

[0244]

S==5| 10-2477568

systemconfocal microscopeolA] 5X¢} 20X ti&EHA=E o]83}o] DAPI, Green fluorescence®} Red fluorescence
ANEE B3, & eUteol=e AR7R oju A gnrt 7Msds gl Abxlolt),

ok, 339l PO e FLAL WolFY] A9 Inaris AEESOIE AHEAH Tl W
A JbsaA ATHE 7). ol® FEW AePLAA ok % B4 3RUHoE B
Ael Aoz A A we Andeln JuHen BAAe 4 .

webA | Qakek=Al g Al (Phosphate-buffered saline, PBS)E A egsts= @AS £33}
2 2FRoluy QU= E | WEA T3t A 4 9lo], &9
S5 AFEE 4 lom, mek, thekel Aske] {9l ¢y, X, &5 gy ¥

AREE 4 k. Yolrl, o]& tkdt o=V AEAIA AMEE 4 A, 53| JER AAste] A9 Hd
&3 AH8E 5 Q).

Sucrose PBS  Sucrose BS  Sucrose

m

Glioblastoma with Cerebral Organouds

EH2
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N2
(VA

Live imaging with THUNDER

[ ]

Live imaging with THUNDER

|

/

+ 100 mM Temozolomide (TMZ) 36 h
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EHS

Tissue clearing

Before tissue clearing

(smbadded Into 0.5% agaroms) -

After tissue clearing

Lightsheet imaging after Tissue clearing

/ /
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k1
N
NN

Lightsheet imaging after Tissue clearing

positive cell counting
) 5 0

X 0.5 0.300 pm?
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