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1.1 NIH3T3/MIN6 X 7 = A4 KbDFaEE DR

RYPAF XY (PDMS) fl~ A 7 o = /L$C NIH3T3 & MING Z{EA L CIE
BLUZEEMIA 7 = oA F(NIH3T3/MING 27 = 1A ) OB EE% Fig. 1A (27,
BoNIZ A7 =4 RRoOMIET 58301690 cells T#H - 7=, Dil (& THE# L 7= NIH3T3
(Dil-NIH3T3) &, CFSE |2 THE# L 7= MIN6 (CFSE-MIN6) % M\ CTIER L 7=
Dil-NIH3T3/CFSE-MING 27 =t A RZ b F A OEEL, 7a—H%A F A F Y —ik
(& DM 2 B E L2, MR EElE NIH3T3:MING=52.6:47.4 T~ 7=, Dil-NIH3T3 &
CFSE-MING # [FIRFIZ~ A 7 & 7 = JVCHERE L, 24 RERISEI LB 2170, S L —
P—BEMEE THIZZ L7 & 2 A, Dil-NIH3T3 28 =2 7|2, CFSE-MING 78 = /LT e 5408
5517z (Fig. 1B), Fig. 1C (2759 visual scoring & Fi U CHIKALE 2 CR&ANCFHME L 7= & =
%, NIH3T3 2327702 MING 23y = /LD AT Y —1 £7203 1| OFIEELEZ R A7z
A K73 100 fEH 99 fEl Th - 7= (Fig. 1D),

Figure 1. Core-shell-type distribution of
MIN6 and NIH3T3 cells in mixed
multicellular spheroids. (A) An image of a
NIH3T3/MING spheroid in a microwell after
72 h of incubation. Scale bar = 100 um. (B)
Three-dimensional fluorescence images of a
NIH3T3/MIN6  spheroid after  optical
clearing. Top left, top right, and bottom left
images show Xx-y, y-z, and z-x views,
respectively. Scale bar = 100 um. (C) Five
Control (1day) categories of cellular distribution patterns in
NIH3T3/MING spheroids. Green, MING; red,

0 | NIH3T3. (D) Cellular distribution patterns of
‘ NIH3T3/MIN6 spheroids. One hundred

I I spheroids were categorized by visual scoring.




1.2 NIH3T3 & MING6 D;EEHIlER 7 = O4 FhBERBEEDTE

BRAEHIA T =0 A RHZEIT D NIH3T3 O a7 ~O JFED M & 5l 5 72 D12,
CFSE &% U 7=~ o AMhfkMELR IR C2C12, ~ v AMRHESEMIaRK 3T3LL, ~ 7 AHEI5HE A
fa#k colon26, & MAFAS AMIEEE HepG2, ~ U A Mi/& W Ml lu bk MAEC Z R L |
Dil-NIH3T3 & DEAEMINA T =m A RE2{FR L, 27 =v A FioMiabdE 2 3 L7

(Fig. 2 FB), ZDO#5F, Dil- NIH3T3 X, CFSE f%i#% HepG2, MAEC & iRE& L7-BRIZflia
A7 xvaA ROaATI|ZRFE LTz, —F T, CFSE fZi#% C2C12, 3T3L1, colon26 DA LT v
A DT AECE 2R L=, %V T, CFSE-MING (ZoW T b [AkEDF 21T -7 (Fig. 2 F
E¥), CFSE-MING |Z. Dil f7#% C2C12, 3T3L1 LA LIZBEICHIIEA 7 = v A RO = /UZ
JSTE L. Dil 3% colon26, HepG2, MAEC CiRA L7ZFE, 7 U X ApMilaldiE 20~ L7,
PLEOFER LD NIH3T3 B LUMING iZZNENAT 2 ROaT &y ) VIZRET D
Bz FF->Z & MOMEAEDOEIZEVHIEA T 2 v A NP OMBEEENREIILD Z
EWTRE ST,

c2c12 31311 ( g;g’;ifal HepG2 MAEC
(Myoblasts) (Fibroblasts) Cancer cells) (Hepatocytes) (Endothelial cells)

NIH3T3
(Fibroblasts)

MING6
(Insulinoma
cells)

Figure 2. NIH3T3 and MING cells localized to the core and shell regions, respectively, of mixed multicellular
spheroids. Fluorescence images of mixed multicellular spheroids containing Dil-labeled and CFSE-labeled cells
after 72 h of incubation. Upper panels: Dil-labeled NIH3T3 mixed with CFSE-labeled C2C12, 3T3L1, Colon26,
HepG2, or MAEC cells. Lower panels: CFSE-labeled MING cells mixed with Dil-labeled C2C12, 3T3L1, Colon26,
HepG2, or MAEC cells. Scale bar = 100 um.

1.3 NIH3T3/MIN6 R 7 = O4 FofilaB1E DEEERE

NIH3T3/MING 27 =114 KD a7 = VIO RBIEDTE RIS 2 RIRT 572012, ~A 7
0y VP TCOREDEREREE X A LT 7 AL XV FFM L7z, Dil-NIH3T3 &
CFSE-MING i 2 #&F8E L 72 [EAZ IR, WAL Ml 2 7 = a4 RNERCT & DT T
LR BIEE Sz (Fig. 3A,0h), £k, #EFHIIZ R UMifalR 23R 2 B9 5 kk7



NEIE S, 24 BRE#1C1E DIl-NIH3T3 WA 7 =1 RO 72, CFSE-MING 733 = /LI
JATE L 7= (Fig. 3A, 24 h), #i\ T, & 570 U CFSE-MING 721 TIERL L 7= 2 7 =1 1 RiZ,
Dil-HIN3T3 RN L7 T D T2 XA L7 7 AR Lz, FHEERIZH VT,
CFSE-MING A7 =1 A RDJEPFA% Dil-NIH3T3 235 Y FHIeER TN Bl SN2 b DD REIC
Dil-NIH3T3 % CFSE-MING6 A 7 = 1 A RIZiZ¥9 25 & & $12, CFSE-MING 3 A 7 =1 A R
DIMUI~FEEN T DR BlZE S iz, £ LT, 48 121 DIl-NIH3T3 A 7 =1 A KD
2 7 ZJR(E L, CFSE-MING 283 = /UIZJFTE L7z (Fig. 3B), —J5C, & 57 L Dil-NIH3T3
PP TTERIL 7= A7 = A RIZ CFSE-MING %5 L 7454 1%, #EFEE %12 CFSE-MING 73
Dil-NIH3T3 27 = A ROREPHZERY PHAZDO L, flElEILZ2 Lo -> 7= (Fig. 3C),
IHOHDOREREY ., MR T = a4 RNET NIH3T3 & MING 2MEMANCBEIT 5 Z & T,
a7 v VRIDRTENIER SN D Z & PR S,

Figure 3. NIH3T3 and MING6 cells migrated to the core and shell regions, respectively, of mixed
multicellular ~ spheroids. (A-C) Time-lapse fluorescence microscopy images of Dil-labeled
NIH3T3/CFSE-labeled MING spheroids. (A) Both the cell types were simultaneously added to the microwells.
(B) Addition of Dil-labeled NIH3T3 cells to preformed CFSE-labeled MING6 spheroids. (C) Addition of
CFSE-labeled MING cells to preformed Dil-labeled NIH3T3 spheroids. Scale bars = 100 pum.



1.4 NIH3T3/MIN6 R 7 = B4 KD BAER B tstE D T

NIH3T3/MING 27 =& A R ORIETERBEREIZIE, FEmME0 & 2 MRz £ 2335 L T
% & DGR A SLTC, ZAVERRGES 2 72 OIS HIRLE & P 37 T I230 T NIH3T3/MING A
ZxuAf REERL, A7 xvA( FNOMBELEZ I L7z, 727 FrBEAEHEICL VK
R ZHET 52 & THllalE & A2 L% % cytochalasin D Z#M L7 & 2 A,
Dil-NIH3T3/CFSE-MIN6 A7 =1 A RiEX7 ¥ 2B OflafdiE %2~ L7- (Fig. 4A), ROCK
PRI L 0 MR DU 1 &2 IR F &5 2 & ¢, iEERHE AT S5 Y-27632 /77E T,
A7 xznrA NEEK 24 KfEltg O R CTARFER 2 a7 ¥ = VORI RESBIEE Sz, 70,
visual scoring CTi&. NIH3T3 3227, MING6 2 = /L DOMILRIEEZ RT AT = A ROEIE
D, HEAIFERPERETIX 99% Tod - 72 DITxt L, cytochalasin D ZLEEEETlX 32%, Y-27632 4L
HRETIE 41%ICAE F L7z (Fig. 1D, Fig. 4C), LA EDHKER L Y . NIH3T3/MING 27 =1 A K
Ho a7 v = VRIORIERTE DI AIZIZ, NIH3T3 & MIN6 OfgaMED & 2 s £ A3 B 5
T 5 ZENREEI NI,

Figure 4. Forming NIH3T3-core/MIN6-shell
distribution was inhibited by cellular
migration inhibitors. (A and B) Fluorescence
images of Dil-labeled NIH3T3/CFSE-labeled
MING spheroids prepared using (A) cytochalasin
D-treated or (B) Y-27632-treated cells. Scale
bars = 100 pm. (C and D) Cellular distribution
patterns of NIH3T3/MING6 spheroids prepared by
using microwells with (C) cytochalasin D or (D)
Y-27632 Y-27632. One hundred spheroids were
categorized by visual scoring.

1.5 NIH3T3/MIN6 R 7 = O4 FhD#MAEEZES ¥+ ILDAEER

fRIAMED & 2 Ml IR, 7 EAA RREER S MRAREIC > TREEND 2, 2
S ORFITHIRaEE EICRBT 2% B RICHEET H 2 & T, IERRER LIEEREDO S 5
HfREE 2 HE T 5, £ 2T, RO H 5L o BEK O HERE VWD Z LT,
NIH3T3/MIN6 A 7 =1 A R OMRHIEDRER ¥ DRIE Z i AT, G ¥ /37 O
THDHHEHKEFR, JAKISTAT & 7 F /L OERTH 5 Janus kinase (JAK) inhibitor |
THlfZ ALBR L 7e 555 12id, M A 7 = v A FRoOMEALEICZ(BIT A bR » 7 (Fig.
5A, 5B, 5D), —J7C. focal adhesion kinase (FAK) DBHZEIKTH % FAK inhibitor 14 THRLEE
L7=&Z A NIH3T3/MING A7 =1 A RO a7 ¥ = VRO L R1E LM L7 (Fig. 5C,
5D), #t\ T, FAK inhibitor 14 THlj % [ZALEE L 7= Dil-NIH3T3 & CFSE-MIN6 % U T1E#L



L7z Dil-NIH3T3/CFSE-MIN6 A7 = v A RHOMfEll & 2842 L7-, Dil-NIH3T3 % FAK
inhibitor 14 THLEL L 72354, CFSE-MING 73 =7, Dil-NIH3T3 28 3 = /L O A AL E & 7~ L 7=
A7 xzvaA KR 371%, 70X LROMBEMEZ R LA 7z A R 63% Th o7, £72,
WAl 2 FAK inhibitor 14 CTHILEE L72KE, T X TOR T =1 A R a7 ¥ = /WO R
&R LT-, —74 T, MING ®AH% FAK inhibito 14 THLEE L T %, Dil-NIH3T3/CFSE-MING
A7 zuaA RPOMIEEE IR ELY 5 2 8o, ZHHORE I Y | NIH3T3 1 FAK
T F D NIH3TIIMING 2 7 = 1 A RO RAEDTERMIZEHH L T\ D Z BB B e
ol
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Figure 5. FAK signal in NIH3T3 cells mediates the core—shell-type distribution in NIH3T3/MING6 spheroids.
(A-C) Dil-labeled NIH3T3/CFSE-labeled MING6 spheroids were prepared in the presence of inhibitors of pseudopod
formation. (A) Pertussis toxin, (B) JAK inhibitor 1, and (C) FAK inhibitor 14. Scale bar = 100 um (D-F) Cellular
distribution patterns of NIH3T3/MING6 spheroids prepared by using microwells with (C) pertussis toxin, (D) JAK
inhibitor 1 or (F) FAK inhibitor 14. One hundred spheroids were categorized by visual scoring. (G) Dil-labeled
NIH3T3 cells and CFSE-labeled MING6 cells were separately treated with FAK inhibitor 14 before spheroid
formation. Scale bar = 100 pm. (H-J) Cellular distribution patterns of NIH3T3/MING6 spheroids prepared by using
non-treated NIH3T3 cells and FAKi-pretreated MING6 cells (H), FAKi-pretreated NIH3T3 cells and non-treated
MING cells (1), or FAKi-pretreated NIH3T3 and FAKi-pretreated MING cells (I). One hundred spheroids were
categorized by visual scoring.
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all, B1 @ NIH3T3 & MIN6 (Z351F %5 mRNA #BL 25l L7 (Fig. 6A), Z D#ES, integrin
Bl X NIH3T3 & MIN6 Diififie T L~UIZHEL L TE Y | integrin all |%, NIH3T3 DI
FHL LT, £ LT, integrin al, o2, ol0 XMW TIEE A ERBLL T ehoTz, K
(2, NIH3T3 & MIN6 @ collagen | \Zx}9 2l EREZIEET v A2 TRHME L7 (Fig. 6B),
ZOfER, NIH3T3 (% MIN6 & Fbil: LT collagen | 1254 2 WEERNAEICE W EIVRE
Niz, 26 OREF LV collagen | % N5 Z & T NIH3T3/MING A7 = 121 KHCT NIH3T3
DI DEAVE A R Tl E 2 K5 T E D ATREMED VR S LT,
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Figure 6. NIH3T3-collagen | interaction induced cellular migration to collagen 1. (A) The mRNA expression
of genes encoding integrin subsets that interacted with collagen | in MIN6 and NIH3T3 cells was measured by
performing qRT-PCR. Results are expressed as the mean + SD of three independent experiments. (B) Directional

migration of MIN6 and NIH3T3 cells toward collagen | was evaluated by performing haptotaxis assay. Results
are expressed as the mean + SD of three independent experiments. *P < 0.05.

1.7 Collagen | a—F 4 534509z )LEANTHER LT NIH3T3/MING R 7z O4
F th D AR ED & 5T

Collagen | Z PDMS D~ A 7 07 = )W iZa—FT 4 752 LIk, filsA 7 oA
RTERERBE D+ = VAT collagen | Z N L 7= 55788255 C NIH3T3/MING A 7 = 1 A K &A{E
B, ISR G 2 D543 M L7=, Collagen| = —F 4 Liz~A /0y z /L%
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A 70z )LOBELITEZZY . DI-NIH3T3 OBENIIF L A CBIZE ST, 48 B ICE
WCH T X ARIOMIREE 27~ Lc, 2D ORERIX, collagen | =—7 4 7~ A 71
7 =L CIE, NIH3T3 Ot 2 F - miilalis ENHE S0 L E 2 iz,

C Control (3day)

I 1] 1] v \'

Collagen |

Figure 7. The core-shell-type distribution decreased in NIH3T3/MING6 spheroids prepared in collagen
I-coated microwells. (A) An image of a NIH3T3/MING spheroid in a collagen I-coated microwell after 72 h of
incubation. (B) A three-dimensional fluorescence image of a Dil-labeled NIH3T3/CFSE-labeled MIN6 spheroid
in a collagen I-coated microwell after optical clearing. (C and D) Cellular distribution patterns of NIH3T3/MIN6
spheroids prepared by using (C) non-coated or (D) collagen I-coated microwells. One hundred spheroids were
categorized by visual scoring. (E) Time-lapse fluorescence images of Dil-labeled NIH3T3/CFSE-labeled MIN6
spheroids in collagen I-coated microwells. Scale bar = 100 pm.
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1.8 E

AIRVERIZIB T, K0 @mWIBERIR A G L2012, 26725, HHET, M
ki S N TR 2 PR 5 BN B 5, HW%%%%m@ﬁE®$¢ﬁﬁ¢f\%@
VTR SR A ] O AE AR A d6 L ONHIERRAN I & O FE BAEH & 22 MR Hl#E 45 2 & T
MRS A TR L. 2 OMREZ R o> T\ D 22285, Zpiah, NTHMIZB T,
A O ZE B R ERIE 21T © 2 & CHilafgned JOMM S L Colrex +oicsl & 7
TENEELEZDND,

RGR=IRTT A AT o Z—OFIF], Ml — FRANTT ) A Rig EOkk & 72 il o
FRAL AT EDR AR S TN 5 18268 2T HildD A7 = v A NMuldi b — kg7l
AL TED—D>Th 5, MAAT =r A FOFERIT, BiE S OBEE, REFEROST
D HFELY bEATWD, LLRBL, MlaR 7 x4 MERIEDSL S Tl BET
IAmia o B ARk b2 I LT = RkoeE iR 2 (RS 5720, A7 = v A FRIZET Sl
OFLEZHET 5 Z LiXTE RV, ARFZEICTHE Lz collagen | 2 2—7 4 7 LTz~ A
7y = VERIN LI GETIE, MlaolE 269 2% 2 & TNIH3T3/MING 27 =n A K
HOMMEBLEZ 2L S ED Z ENAMRETHh o7, T LV, M2 7 = v A NO/ERICHE
Ol Mifus S E 2 R e U CRIHT 2 2 & T Ml OfRRED & % 0E 4 % Fil4E L, Hik
BLE OHIENFRE T D Z LR STz, £7o, MISNEE 2 v T =R ookiik - o i
DEE Z T 2 5EIE, MR 7 2o A ROEREZT TRl Mgy — M=k A
F7Y = EOMOMEE LT 7 —FICbICHTE L LB 26D,

ABFFRORIRN S M OBEER FPREMIEA 7 = v A R oMaidE I L EE 5 2
DT ENIRENTZ, ZTHETIZS, Hsu 523, 2FHOMIAZRS LMl A 7 v A R
OB E OFZALDY, (1) A cells-scaffold materials (2) A cells-A cells (3) A cells-B cells (4) B
cells-B cells (5) B cells-scaffold materials > 5 > DFH EAEH 2 A U 74235 /1 O58F912 L 0 RE
SNDEMELTND B, L L0 s, AR TIIHES OME Tldke | #ERT+TH D
integrin 41 L 72 FAK > 7 W2 X B HifEilEAE S NIH3T3/MING A 7 = 1 A R H DA i &
DPEIWCHEGELTWD Z 2L E Lz, Integrin 2/t L7-MRANEE & o235 05551
integrin & MRS EE & DBEE R OEIKAFT 2, integrin &1 L 7o MRalE & Tl, #Hﬂﬂ’ﬂ%%
BIREITARAE L C integrin & OFEE SAINT 2 H IR MR 2 flEE R FR S b 2,
DI, AMREENE Z o 7oER, BE) LIS Tk, s RS & & OV EA
TERDBAELT D, LeRoT, AMFETHOLNZ LM A 7 = v A RHIZIT 5 Mkl &
DICHHEREIE, Hsu & 23MEWET 2 MR E DT GRIZ D72 2 DB 2R L T D,

AWFFEIZF T, NIH3T3/MING A 7 = 1 A KOJEALIEFR T, integrin & Hifas & O A
TER X0 FE SIS FAK ¥ 7 F %4 L7z NIH3T3 O Hulii~ O fia il o B 523 R X
iz, ZTHETIZ, FAK 7 /HEMIRA 7 = m A RORIZHEE L TW5b 2 &t
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ENTWD, Lin bl FRAMIEA Y a4 REREREFICHRANEE 2RI 25 2 &1
X VAR L OEENIRL 70D Z L2 HE LTV D 0, 72, FFED integrin 7 X A 7D
FEDMRE EOEEICHETH L 2 bMESINTND 3, DLEOHEND, M7 =
0 A RHIZEIT D FAK 7 v & 4 L= NIH3T3 OWNE~DOfifailiiEid, A7 zuA NE
FREE DAL O BEE R IC B 5 L CW D AREMENR B 2 Db,

FAK BRLES A F W72 MET L 0 L NIH3T3 1D FAK 3 7 v D 273 NIH3T3/MING A 7 = 1
A R OHRREICBES 95 2 LRS-, —FH T, NIH3T3 OA4% FAK BHEIKCML
FRL 72858121, MING 28227, NIH3T3 28 = )V OBELEA 100 HD A7 =1 A RN 37 fET
BESNz, ZORBRIT, MING b 27 = v A RNEI~LlEETHZ E2REL TS, L
7235 T, NIH3T3/MING A7 = r A RO T2 MING ZMBEE S e o7 Z &3, NIH3T3
DA A 7 = 0 A RNEICIEET HEIC MING ZAMUNICIR LI L TW A= EEZ b b,
T 7205 NIH3T3 & MING OIS EE 64 2 BAMEDE NS, AT =1 A RNE~D
MR E A NAAL AT L. ZAUDS Lo MifaBl E N S d B2 bivd, 2 ORI,
OMAEDLEDRAMIEA 7 a4 FIZB T A2MEEEICH Y TUIE L AREERH 5,

PL EOFRERD G NIH3T3 13 core-philic 725, MING 3 shell-philic 7eflifa & 7042 &
MWEFETH Y, Z DX H 7 core-philic & shell-philic OO ARG DEDHEITIL,
core-philic OHfEA =2 712, shell-philic DAL > = VIZRET 5 L& 2 Hivd, Fig. 2 Of
Rad LK MIRE58ET 5 &, NIH3T3 & C2C12, 3T3L1 i core-philic TH Y, MING &
HepG2, MAEC i3 shell-philic & #7292 & 23 T& %, Core-philic [F] =% 721X shell-philic [F]+:
OMifZ RS LIS aIclE, 70X ARMBEEEZER T b0 B2 615, —,
Colon26 1%, NIH3T3, MIN6 W 4L L IRA L7-AIc s 7 v 7 A7 fifiald@E 2R Lz 2 &
5. Z OMIBITAME 2R IAMEA 720y (non-philic) Z EMEER SN S, 29 LR
I ILE~DOBFMEIZ L - TRE SN D AlHEMEN D, Core-philic 125753415 NIH3T3 &
C2C12, 3T3LL IFWV TN L MEMIETH V. FAK &7 L4 L CHIIRAMEE 2R < 5] & %
THNDHMTH S %2,

Collagen | =a—F 4 > U~A 7y /L& 52 & T, NIH3T3/IMING A7 = a1 KHOD
a7 ¥ = VROMIEAEDRTEM LTz, Z O RIZNIHIT3 23~ A 7 1 v = /LK H D collagen
Lzl EFELNTDEBZZ LN, LL2RBRL, NIH3T3 (A7 a4 ROV /L
WICERITITRTE Lo Tz, £D7=, NIH3T3 (X collagen | 2—7 4 > U ~A v =
NTATZ zoA REFERLUEGEICH, a7#EllcbilFE L ER2bND, LR
O, A LT T AR TIL, collagen | =2—F 1 7 ~A 27 w7 /LT NIH3T3 1TIF & A
EEdE Lo te, ZOREE LY NIH3T3 & collagen | & OFHAA/EH X, NIH3T3 O v = /L
FEIA~OMIRIEE ZFFR T 2 O Tlidie <, a7 EE~OMinEEZ HET 2/ fEERd 5,
—IZ, MR 7 2 v A NIIEEERORTEZ RO~ A 7 02U = /L& W GA IR
RAEIND 72D, MlaA 7 = v A RERET O < CIMiass 2 i S 2 &0 v
BNTWD B, 5F 0 | MBS ATRE/ 51T, Ml R 7 = a4 RIEEKREO AL O ERE % )
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HlT2LEZBND, BIROBEY ., fMldA 7 = oA REMRBRICEIT 2 HaoEE 121,
MIRA T za A Ra7 ~OfifdiliE ORGP R I TS, Miladzss rlEE7: collagen
|l a—TFT g v 7~A7avz)/ViITMROEEICEET 2 a7 fEl~oilEE 2 H Lz &5 2
Lbivd,

PLE, #—E X, NIH3T3/MING 27 =1 A RPICEZE IS NIH3T3 2827, MING
DY = VORI RTES . NIH3T3 @ FAK > 7 L& 4 LIe A7 = v A RPN~ O A ailE
WXV ERESNDZ EEZH LMLz, £/, collagen | =—7 4 I~ A vz /V%H
W5 ZET, ar = VROMRBEEZFET S Z LI Lz, ZRODO/RERNL, 1’
AR 7 = v A RRICHIRANEE 2RI 5 2 & T WEBOMIaBLE 4§l < & % AlhE
PEN RS T,
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BT HEHEMNEBREBIOATLARRICLIMEATz0A FOE
Haeit

HRARBAE L & 0 ZhRANCIR RN B 245 5 T2 121E, AT 2 i o A g & BEREME S
HETHD, HlxiE, 1EHERFBGEREZ BOE LEREBEICS WX, fEEZ = b

BT 7O A LAY VEESDLZENRNETH Y, ZIUIBRHIIE O S
EAVRY UMK T S, TNETIITON TE LSBT, +a7kis
MR EFLTDOMIEEZRET S22 &, BHBOAEFRLR ESEH 2 ERHREE S
mrwé%o§%ﬁ%%wﬁ%®%ﬁ I E b D 2 & CHREREIE IR O 72
TR AR L e o7 4 ZhiC K +Aﬁﬁwﬁ%ﬁ%¢6 EWARBIZ 72 5T b DD,
R YR RE DB RE éﬁ%%%ﬁ?é%%@ﬁ&fi BRE#%IC BT 2 A5 B L UREOMERS
TREECH -z, TDOD, BWEFRB LOHEDOK T 258 L2k, 1R L2 Rt
HIRE L OO RN SKIE L 22 . ZToa X MAMEE RS, MDA 7 20 A R
X, MR OBEREMER L OBH% OAER 2 LT 2 FEE LTHIFF SN TV D 5, TREE#H
PSR INETIS, S B Mldziidr 7oA M3 252 & T, MildaoA RV
VIEARER KOS O RE M B L, L BBERIEE T L~ 7 A& W IREEBRICE )
T, SRERRE DML & bk L CR W IR TR EZ B S LT b 19,

HfEA 7 v A RO h~OIRFEIEAICIE, KEOMIEA T ca A KORENMEL 72
Do BlZIE, 1 BB RIFIRE T, BRORINCT 30 HEOKBNESETILEND D &
WEINTNWE B, bbb, Milax 7 v A REHAWTHES & FROMBIEL = h & ER
TEXERELTH, 30 HEOMIEA 7 x4 REfTIMNERNDD, ~1 /7T o)L
ZHWTHIIA 7 = v A Ra/Ef9 5 J7151%, non-adhesive surface 75X° rotary 4, hanging
drop iE7e EOMOMIEA T = v RERGE L e U<, ¥R L OEEEICER TV D
3 R HIE B I ZAE TS, R MM, v~/ /e Ty —YE~v A
B VR THET DL T A X oMiliAr” cuaf REZHERL, b
ORI A 7 = 1A RBMIERIZISHRETH D Z L Z2HE L0 LorLerns, RS
NTREER MY TR A 7 = v A RE KREIERT 5 515X, B ORGSR 2l I
HETHTDBBREDKR T2 LIFET, 512, MIRA T = oA N T, MR mET

WP LTHET S0, MR 7 v A FMUNREICBIT 2B REIIIVETTH L
ExbND, T LU THEERETOBREREOKR FIX, MEEIEDIK T, X oiatrsg
@&T%%<ﬂ%@ﬁ%é(ﬁgw

MR 7 v A FITMIAEICEE LTEETHY . 2 XV = RoehICHIalE L238
MEERZET L Z & T, MlagiEom LICFHS L Tnd, —FH T, MlanBcEET S
HiET, A7 xvuA RPOBEOFRMEZIKT S, NEOIKEEEBERE RO R & 72 5
839 A 7 =1 A FROKEEFEERE L, RO KRR T 2 72 DE5€ T
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NELTTAMRTHD—FHT, MIIERE~OICHICEE L TiE, Moo AaE R 2 (KT
SELREAERY 5% (Fig. 9),

EFRICHAZ R LS LM A 7 = m A RIZBWTE, Rz LT 572012, il
DOHERER L OAEFRE &S MR LR THRT 2 L EBETH D, €O, KEEHE
BREEOIRK & 705 OERERET OMARE DK T ZREER, OMaA 7 =0 Ffo
MR BEREOR S ZEEERNE LT, 202 008N ZMIET 5 2 & CEtgiEfinR 7 =
A RRFETELEEADBND,

ZITH ETE, MEATY x v FERREICBET D IEMABRFTOLEL HIIZ, &
—HITIIREENOMHZ B E LTEEBAER~ A 7 00 = VOBRRRIZHOWT, # HT
IEERORHZ B E LI2E 7 F UMkl F2Na T 52 7 = v A FORFEIZ O
Chmih 9%,

High

Excessive O, consumption

ion

O, Concentrat

Low

Figure 8. Excessive Oz consumption, an environmental factor, reduces Oz concentration in culture
medium.

Low O,
permeability

Figure 9. Dense structure, a structural factor, reduces Oz permeability into the spheroid core and induces
hypoxia.
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ET—8 BEEBRTA7O00TILORRE

Coronel S, WELI NV T LERY PAF v axth (PDMS) IR LIZ~T Y
TNBRBEROFHGRIR Y =k L —F—L LTHHATH L Z L EWE LTV 5 942, PDMS H
TIEERL AL 7 KTK E R LTI bR 2564 U, FE Lo lie bk FEI3mE &K
RSN D, EDIz, Wb U LERA LTz PDMS 2~ A 7 2 U = )VIZRIET
52 LT, MR T oA RERBREIC R IR 2 iR rIRe R Ak~ A 7 r o =
AMBAFTE, ZHIC K BREERZERE L E 2 b D,

ZITHE_EF -HTIE, BEEROMEEZ AN E LIEBRER~A 7 0y = VORISR
BLO, BEER~A 70Tz E2AND 2L TEBIEMIEA 7 = a A ROBIRERART,
WERAE A VT T A ARG LT PDMS BIC/KZREE U RRIRE 2 & IZER IR AL A I L 7GR,
3 AN Y FEeAOIC, WER L L T AORA B U CERENRAE LT, 2T, Hg
b N> D LEIRE Lic PDMS Z8-IZHE LIABLUET 5 2 & T, BFEENR~ A /U x
NEER U, & MIFZAMBIEE HepG2 ZfERA M ~ A 7 1 7 = /LT 3 HHIERHE L7
F g b T U LAORABEOINIEN, RSV A 7 = v A ROH A X938
KUz, F7=. Live/Dead Jetalz X 0 NSO M AT 3 2 30 L 72 Ak R, MR A~ A 7 1
U ERAWTERLIEMIEBA T =a A4 RTIE, ERO~A 7m0z L RAWTER L
AL A 7 = v A R & Ll U CNERORIRAEFAEN M ELTZ, HepG2 A7 = v A NEFFRERETE
P OMFRIRE 2 EFIEFRENC LV HE LR, BBEAR~A 7 v U = Va2 W RETIR,
WG T T DOIRG BTG U TR RE T OMBREN L Lz, &R, BRRARK
~A 7 vy VORRAMEEZHEPO DD, ~T AL LAY 7 —<Hifukk MING, 7 A A
7/ —~<Hiflakk B16-BL6, ~ 7 A [MZEREMAL ASC & W\ CIRERICHIfL A 7 = v A K& {E
L7z, ZORER, WTHOMRICIE TS, BRAER~A 70y = V&2 AW THA 7 =
aA REfER4 25 2 & ¢, MRAEFRICENT-MRA 7 2u A RE255 2 LT LT,

UIEXD | MR 7 = v FERREICRRAICIER 2L T 2RI v 0 L i
A L7- PDMS BofH#EAR~ A 7 07 = LVOBFRICKRI L, BELR~A 7 07z L%
WCTHINI A 7 =1 A RaARll4 2 2 LT, HBERETOMBIRE O TAREM L, Mk
7 xuaA RPOMIAEFEN ETHZ 2L LT,
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B2EH ESFUoMAFASMEBRAT O FORRE

FAAE SR I T 2 OERMEL 2 A GhE 5 2 & T, MilaoEfFRE X OWEEE 7 LT
XL ENHEINTND BY BT F T MIROBENARETH 0 | ARSI BN,
MINESTHDHZ s, MIEEERFIHAAND 2 &R BRI Ch 5 5, &
DIZB T F g Ra T vkl 2T L7287 F ki (gelatin microsphere: GMS)
I EREEA RO Z LD R T A IRE RN FIRATRE TH D ¥4, LIELY . GMS %
PR OFBWRK E L THIRA 7 za A FPICHETHZ LT, MildRX7 a1 RNEOR
FizErtam b L, RBBRELZLWET D L L b, MlaiER X Ol EFERICELZ
A7 oA RRBFFIRE L & 2 7=,

T CHEE /T, WO = by g EICE WERI L7 GMS @ HepG2 A7 =1
A F~OWNEEB L GMS ONEIZ LD HepG2 A7 = 1A RN DIKERFE B O 0 T
B OHIR AR, AR 2 57l L7, WIO =~ L a VRIS L 0 M E 2 H 95,
Bi1#8 10~100 pm ® GMS Z{ERL L 7=, GMS &t FF2SAMMALEE HepG2 Z#iBA L., ~A
sz P T3 HEEEZELZEZA, GMS DRAERIJS U THIA 7 2 a A FOYA X
MR LTz, F7o, @SR GMS 2 FW ot s, Ml 7 = v A FHIZ GMS 2ANE
SNTNDZ L afEE Uiz, Mlah OIRERREREE TIZH\W CHOEME A A T 2RI RINE
PE7 1 —7 MAR ZFA\WT, MIlEA T = v A RN OBREERBE 2 31 LR, GMS O
RIS U THEAIEEME T L2 E0v5, GMS OWEIZ X W HIIEA 7 = v o1 RNEOKK
PRFRERBEDEFN L TV D Z EXVRENT, F£7-. Live/Dead Yl L VM@ A7 = v A FN
H O EAFR 2 M L7, RO A 7 = v A R & H#i LT GMS 2 N4 L 7-#ila
A7 xzaA RTIE, A7 RPOMBAEGFENSM ELZ, REZEIZ,
Ethoxyresorufin-O-deethylase (EROD) 7 > A (2L VD CYPLAL iEMEZFEAN L 7= 45 %, GMS
OWNEIZ X VA7 =1 A R D HepG2 AL CYPLIAL IGMEIFHE K L7z,

PLEXY | HepG2 & GMS ZiRA L~A 7 v U = L THFET 5 Z & T GMS & HepG2
A7 xuA ROBAZRITHEI L, /ERL L 7= HepG2/GMS A 7 = 11 A R ClLKEE EBR B S iE
S, MIRRATERE L OV HepG2 @ CYPIAL &M A 45 Z L ZH 5T Lz,

~
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F=F EEMMHESFMRIESERFESA 2T VIIBRERES T
WHFZRELEEHBEREERFERRA 7 204 FOH
F

MEERER ML (MSC) IXF/EFAfiRE2 b o2 &, MREEIC 3 2 RN 1 D EARE
MENWZ LD, AEEEA~DOISAPRESN TS %, L LAaRL, 7R h— AiFE
KA A B LA E B S0 LWBIEIUNREE T~ MSC OB A& I L U
RROKTZ5ZE T, 207, MSC DRIEIEFRNFEEZ @O DD TRN/MNIEL 72D
9, ZHIETIZ, MSC OHIfEA 7 = v A FEOHAND L HRTLERDS, B RO EARD
BEICPLT AR b — 2 AMEOFE L TTHET D 2 & T, BHi%ORGIRRNRE 2 L+ 5 2
ERRE STV D 08, E 7 MR AR - (bFGF) 1X, AlGERALIZ I
THINL ., WEHHERRO IR B OBEE, MoV €7 ) o 715 2 &R+ 0
—DOTohbH, £/, bFGF 28 MSC ZiEME(LT 5 2 & T, MlaHisis K0P A F— 2 A it
PEAA 5 2 & b ST D %09, S 512, DERIIRBAL I I &[RRI
B3 22 T, DDA EREN R ET5Z ERMEINTND B, U EDOZ &b,
MSC A7 =1 A K& bFGF ZflA/bHED Z LT, MR AIGIRFRIEHE S 2T LA 5]
RECHDHEEZT, LnLARNL, MSC A7 = uA RIZHRIZ bFGF Z1EH S H 5728
I, BRI A 7 = v A FNERIZ bFGF Z b AIC/E S &5 2 & & BRI IRV T
MSC A7 = A RIZbFGF Z1EHSEDZ AN ETH D, F _FH _HiTid, GMS 2N
WL A 7 x v A FOERIZEII L, AR 7 =14 RPEoMaEFEE R
THZEEHLMNI L, £2T, AR 7 a4 FIZNAT S GMS |2 bFGF A #5#; L,
bFGF Z k4% 2 & T Lt Z R FTRETH D & & 2 T2,

AR 272 5 K72 MSC OIEMHALIZIX, 38 bFGF RO ## & KM Ok
VAT ARRETHD, LnLRND, GMS O— %7k TH D WIO =~ /vy g Uik
TIX. GMS {ERLEBRIC R, A O, 7 X ROYUGRICED X X7 ED
KGR 2 Z T 2 LD bFGF OFEHEITR B 0 GMS i~ #RERIH AAEH % F
MLERR b —F ¢ 7R b, Sz KO GMS 226 ORI TH > 7=,
ZD7= . bFGF ## GMS ZNa L7- MSC A7 = 1 A ROBAFE D= DIZIE, HEHshR &k
I AL T2 bFGF #5# GMS DERIEZ BRI T 2 BN D 5, bFGF ZRif-TEhkK & [RIRFIC
BHT 27V r—F 0 U 7IETIE, GMS WHIIC bFGF 2ME#i S 415 Z & ¢, #BHEhE & i
HERSFTET D EEZDND, TDID, X7 BIIERREEE £ 720 GMS OEREE
BAFE L. bFGF & GMS I[Z7' L u—7F 4 7425 2 & T, #HihER LIRBIEICENLTZ bFGF
&R GMS MERATRETH D L B R T,

AKVE ARG (Wiw iE) 13X, @IREEIKICEMR LT 2O AR Y < —23 2 FIC T 58
LTHD N, wwitZFIHT 22 LT, AEEEZHWTICE T F RO TRE L &
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2D, £z, BI9F 0TI ) KEAX T VILVERER LT A % 7 VIVERERE T T

(gelatin methacylate: GMA) X, [EffiC LV BT F o D 2 RIEENEEN 5 72D 7 MLIREE R
<, BB L 2 A 2 7 U VIR OLFRIZEIC L0 LR TRE TH 5 0, £
Dz, GMA Z W5 Z & T, ARIRSEM N TRF2REAl 2 VW5 2 &£ 72 < GMS D7k
BLOLZEMNRAREEZ X DD,

FZTH-ETIE, wwik: GMA ZJGH L, BRER) =F L 7Y a— (PEG) /K
WIRHIZ bFGF & GMA ZiREG L7k A B L, SRR R v s+ 5 2 & T,
bFGF % 7L m—7 > ZW[fig72, bFGF #5# A % 7 V VEEERGE 7 T ki (bFGF-wiw
mGMS) ZBA%9 5 & & 12, bFGF-wiw mGMS % Nal L 7= BN H Sk S8R pfiE  (ASC)
A7 xaA KOR% & ASIRED R OGN & 53572, wiw 1512 £ W GMA IRIR & Bk PEG
IRIZFHLE L, SR E BRI 5 2 & TR 10 pm F2EE O wiw mGMA A #5372, a0t
fRik bFGF Z wiw mGMS {ERUIFIZIR S L 72 BRICHT B Lok HT HOAR R bFGF Hi sk Dt
WD ENTZZ L 025 DFGE A WWmMGMS (127 L a—F 4 U 7 &N LR EN T,
F7o, WERD wlo GMS IZ bFGF 7R A hr—7 1 7 LTcpd & il LT, wiw mGMS (2
bFGF ZARA hr—7 ¢ 7 LT7ZBRICiE, 8RR m ET 5L L6z, GMS 6 DR
DSEAE L7, & 512, ASC HNaER O BFETEE & Pt (2 AE T E 2 5T L 7245 5. wiw mGMS
WCNEL & 72 bFGF X, 7 U —® bFGF, w/o GMS |Z/R A b —F ¢ > 7 &} iz bFGF & Lt
B LC, mWEmTEME AR LTZ, VT, bFGF-wiw mGMS 2N L7 ASC A7 =1 A R
ZVERL L 72, bFGF-wiw mGMS ZWNal L72 ASC A7 =11 A RTIL, kD ASC A7 = A
REHEE LT, MildA 7 = A Rb7=0 O DNA &ENEINLTZZ s, MIEHEIHETEDS )
ELTWBZ EDURENT-, 7~ Live/Dead Y2 L NERDMINEAAFER Z 514 L 725 5.
PERD ASC A7 = A RTIENERICIE & A EAEMEHE RO EE PR S n—757T,
bFGF-w/w mGMS Nl ASC A7 = u A RTCTiE, MildRA 7 = A FefIZAME ROk
MFED HIT-Z LoD bFGF-wiw mGMS OWNELIZ L Vi A 7 = v A RNOaAfFER
A E L TGS Z Rz, AIEIERE - CTh 5 VEGF, HGF, TGF-B1 ® mRNA JEi
% RT-PCR (2 L 0 #F4f L 7245 5. bFGF-wiw mGMS INEl ASC A7 =t A KTk, itk
DASC A7z A REHEL T, WINoO mRNA BEE LK L, K&IC, AlgET L
~ 7 ANTHE L 72 BR O BME TR I % 5l L7245 5. bFGF-w/w mGMS NEL ASC A7 = 1
A REBRLI-RETIZ, 78D ASC A7 = v A REBHE L 7-HE L it U CAME Y A X3
HNCHE N DM R ST,

LLEED | AKRMEZHESBEE L GMA ZIGHT 5 2 LT, BT bFGF D7 v —F ¢ 7
AIHEZR wiw mGMS ESRLEZBA%E L=, F£7-. Bi%E L7z bFGF-w/w mGMS (313 D bFGF-w/o
GMS & [hiiz L T bFGF O flizh s L OBRMIEICEN D Z L 2B MNICT 5 & & HIZ ASC
A7 xzaA RICNET 5 & T, ASC DRIGIRFN R A2 m LS5 Z LTl Lz,
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+=A
A af

FEXIT RSO @M A 7 2 oA FEFEAZ R E LIS A 7 = v o R
SESTHIENC SV CRA L, L F ORI 281,

£—&F ESWMBERAIIOf FROMBEBEICHELZRIFIRAFORALS L VCHBEED
il

NIH3T3/MING 27 = 1A RART a7 > = /VROMMRIED ., BH 12 NIH3T3 @ FAK
TFNEN LTCRAMED & 2 flailEE I L Bk s s Z &2 R L7z, NIH3T3 D = /L
Rk~ DEEFHE L HAIZ collagen | =2 —7 > 7 LTe~vA 7 v 7 = /L% T NIH3T3
O 27 fEl A~ ORI ENRLET 5 2 LT T X AAOMIEELE % 759 NIH3T3/MING A
TxuA REHDHZ LRI L, NEOMIRELE % i< X 5 AraEtE 2 R~ LTz,

BEEE—H BMRAEMTA/O0VIILORRE

PDMS ([Zi#ifg{b 1 v 7 ARG LEET 5 2 L2 X0 REEITE U TEEHR 2 Fifthic
9% PDMS BEREZER L, Zhad~A 7 m U o /VICINLT 5 2 & THREAR~ A 7 1
U VERRK L, ZOBREERYA ez VEGEHAT D LT, BT OBERED
23l 72 & NI A 7 = 7 A RHOKBRRBREOEMICKII L, BREK~A 7 1
7 VHIIATERICEN MR A 7 2 a4 FOERICARTH A Z 2R LT,

FIEEDEH ESFUMMFREMBER IO FORE

w/o T~ /Ly g R KD ERIL 722 4LMED GMS % HepG2 A7 = r A RIZNETHZ
& T, HepG2 27 = A ROIKEEHKRER X Ol EFR 42U L, £7-. GMS NG
L VA 7 == R HepG2 @ CYPLAL &M LA A 5 Lz, I EL Y. GMS
AR A 7 = v A R, fMRAFERB L OWIEERICEN - A 7 = a1 FOBFIC
AR TH 5 alaetEa WL L7z,

B=E EEMEMFHMREERFESEA 2V VILRERES F oMM FERNR LIER
HREERMMER 7z 04 FORHE

EHRE PEG AR HIC GMA YRR & 0k L, S8MIRIC L 0 280895 = & CL ek D wio GMS

20



& H U CORL - D) —E ZEME, bFGF ORI X ORIIIEIZEN 5 wiw mGMS @
BAFSIZAEh LTz, F 7=, bFGF f£# wiw mGMS % ASC A7 = A NIZNET5Z & T, #l
R DAL LORIGIER KD mRNA FEBLEN N L7252 & AIGET LV~ T ADK T
Bt OIBFNR N B35 Z L 2H LN LT,

PLE, &1L, A7 A FERRERS XONEOMNREIZER L, Mo Lo
M. A RRBBEMEOTZD DT, bFGF #5#E 7 F ki - oI L v | Mkl E o
HAE, AR AR X ORI RE O ) EICER ) Lz, AAFFE TR DAL m i, BBRIEHR
B L OMRE T VISR ATRE e B RERIIA 2 7 = o 4 ROBRICAE LM R 24925
DEEZ DL,
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HiEE

DDA, ARFFEICER LT, RAAEZRE 0 2 BIFEE, #HisEZ B0 £ LI s#Rs
REFGEFHTER A BEEARICR L L VIRER OB LR LT,

Fio. BIRHZRE R 2B E LEEE 2B 0 £ LI BRI AR 7)1 et %
FAPRZFER AR SifA CHEBIRICEA TIRSEHOBEZR L ET,

EBRO RIS, HBVE, #EEEZIBY £ LI RFE T N REdR,
Al BRFRZPGE TR 1K — B, AR R IR E ARl Bl 20
LOHOTERLET,

ShiT, fx OEELEE 2BV F LIS R RZPBEE A FERR R e 750 B
HBE—F, FHCERO—ERICEE DN STAE R (DOmERR, IO TEE
LET,
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RERDER
E—E EROH

[1] B

BNy afihA — 7 ViR (DMEM) & RPMI 1640 K73 B KRR X 0 A
L7z, MiRE 7 NVa—2E4H DMEM & focal adhesion kinase (FAK) inhibitor 14 13,
Sigma-Aldrich #5725l A L 7=, Medium 199 & fetal bovine serum & 5-(and-6)-carboxyfluorescein
diacetate succnimidyl ester (CFSE) & 1,1’-dioctadecyl-3-3-3"-3’-tetramethylindocarbocyanine (Dil)
& Opti-MEM X Thermo Fisher Scientific £t & ¥ i A L 7=, Polydimethylsiloxane polymer (Silpot
184) & fE{b Ffilfit (CATALYST SILPOT 184) I L ¥ v a—=2 7t XV iEA LT,
Cytochalasin D & Y-27632 [ZAEHISEMRA S L W BEA L7z, & HX#R1T List Biological
Laboratories f1: & ¥ i A L 7=, Janus kinase (JAK) inhibitor 1 | Merck - & ¥ i A L 7=, Collagen
type | (rattail) % BD Bioscience t-:J D i A L 7=, Poly(N-isopropylacrylamide) (PNIPAAmM)
I% Scientific Polymer Products tf: & D A L7z, s 3RILiT R O Feflkdh &2 VM2,

(2] Hmfakk

YT AA LAY =R MING (ZRBROR R GE B 2 R ZE Ak i e il 48 770 B 2 IRyl
—HR L VLG LT 72une, MING [3FE@ b L 72 10 vivo FBS, 0.3 wiv% fRFE/KSE T |k
U 7 2, 0.5 mM monothioglycerol, 100 units/mL penicillin, 100 pg/mL streptomycin z %300 L
72 459g/L @ glucose & I-glutamine & & e /E 7 /L 2 — A5 A DMEM E5i ChE& L7z, ~
U AEERIAAR NIH3T3, ~ U AfiEfilatk C2C12, ~ v A##EZRMakk 3T3LL, & M
23 A H SEHEIEAR HepG2 13 ATCC #1 & 0 A L7z, NIH3T3, C2C12, 3T3L1, HepG2 % 10 viv%
FBS. 0.2 wiv% [REZ/KFET KU 7 2 100 units/mL penicillin, 100 pg/mL streptomycin, 293
ug/mL I-glutamine (PSG) % i1 L 7= DMEM TE;# L7z, ~ 7 A S A3 A#MIEER colon26 13,
NGRS AR K 0 i 5 LT /= 720 /=, Colon26 (%, 10 vivo FBS, 0.2 wiv% fx
fg/k#EF R U 7L, PSG 2SI L7- RPMI 1640 s T8 L7z, ~ 7 A KBRS PN Rz 4l
ek MAEC 1348 7O o 2750 1 e B e i — BB Je AR K 0 ik 5 L e 720z, MAEC
1% 10 viv% FBS., 0.3 W% fRIEE/KFET b U 7 A, PSG Z¥sHN L 7= Medium 199 TH:#& L 7=,
FTRTOMIAEIL 37 °C, 5% CO,, MBS T T L7z,

[3] PDMS i~ o« 7 1 7 = )L DEHL
~A 78y o VERITIEEDORE I > TIERL L 72 35, B L & S 23412 400 pm (ZF%
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FrEniz R—2ROEENEES| L7 7 2T~ 7 BIERL O % . 3-dimensional printing
system Z HWTHER L7, PDMS & ik FHfiti 2 10:1 D TIREG L7- PDMS IR &K - IZ85
HZEX, 60 °C, 2 FEEILL L@ 3 5 2 &L Cifbsd 7, o/ PDMSfil~A /7 m o =
JVIERN S B A FIBE LB 35 mm OIS D KO IR Lz, o~ A o
U OE S, PREIER, RRERILZIEI, 310£5 um, 310+ 3 um, 432+20 um Th -
mo BN~ A 72 VERIZ. 6 Yo LT L— MNIEBH%, =& ) — VIR LT- 1
W/V% PNIPAAM %~ A 7 1 7 = )VHAE B2 2 mL #shn L, @72 & B # ., 60 °C, 1 K
PLE e 52 & C, Zma—7 47 %Lz, F7-, collagenl 2—F 4 > 7~ A7
v o/UiE, 6 7L L— MIFRE. 50 ug/mL collagen type | % ¥Afi# L 7= 0.02 M i %
3mMLEIML, — /A vFaX—hL7Dbic, EEZBRWEHE PNIPAAM 2—7 (> 7
e L CHERE L 72,

[4) IBEMIAA 7 = oA RO/ERL

R L=/l % 0.25 wiv% trypsin-ethylenediaminetetraacetic acid (EDTA) A& % F >
THYX L7z, B L7z 27 pfiia % 1:1 OFIS TIRA L. #f 5.0x10 cells/3 mL CTHZ 12 775
Lz, VT, ~A 70y VEERABRELZ 6 77 L— M2, fRE L7
Z 3mL #&7fE L, 5.0x10° cells/well T 72 IRgfi], 37 °C. 5% CO2. MNmIRA: N CTHE L7z, 72
B, MREOEFREE N B2 55515, TN ENOMARIZE Loz 11 TR Loz
IREHIIEA 7 = a4 REE&ERE L L THWZ, NIH3T3/MING A 7 = 12 A RiZis\\ T, 0.25
WV% trypsin-EDTA IAHRIC L DA 7 = oA RZMEE L, MREHEEITS 2 & THllL A
ZxuA Rz OMfasa R E Lz, £72. Dil #£7#% L7 NIH3T3 & CFSE f%i#% L 7= MING
T NIH3T3/MING A7 =t A RE/ERLL ., trypsin-EDTA (2 X BE#%IC 7 a—H A F X b
) — (Gallios; Beckman Coulter ££) % H\ T NIH3T3/MING A 7 = &1 A R DAfnLE 2 &
L7z,

[5] IRAMIEA 7 = v A Koot iE o R
H g 2% 1 O A2 10 UM @ CFSE, %7213 1 uM @ Dil % ¥ fi# L 7= Opti-MEM ¢, 37 °C,
5% COp, MNBERMFDE &, 30 /3ALBEd 5 Z & TR Z 1T 72, SO L=z A
WTHERL LU 7RG MR A 7 = v A REHE SR — —BEMEE (Nikon AIR MP) |2 & v #1142
L7, F7o, ZRoeiTiclB Wi, fERLZEGHRA 7 2o s NEREoREEL S &
\Z— 8 WE L FETEIBLER 21T o728, v~ A 7 0 U = VHRIT/ERI L 72l A 7 = A
R%& U »EgiEER (PBS; 137 mM NaCl, 2.68 mM KCI, 10 mM NaHPO4, 2 mM NaH,PO,)
\Z& D 3EIBEEE., 20-25 °CERMF FTAWRTARNLT VT v RER Y VIBiEER (707
AT A7) ZHWT 15 pEEELHE Lz, D%, PBS T 3 Bl A1TV . ScaleSQ(0)
(22.5 wiv% D-[-]-sorbitol, 9.1 M R, pH 8.4) T2 MRl %7 T ScaleS4(0) (40 wiv%
D-[-]-sorbitol, 10 w/v% glycerol, 4 M JR3&. 20 viv% dimethyl sulfoxide) T 2 RffffLEE4 25 2
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& CHEIMLR 21T o 7=, JIML Lo o 7R L —F —BRMEEIC L v Bl L 7=,

(6] sl il & R S oo gt

AT L 72 NIH3T3 & MIN6 2~ 7 v o = )VIZHRRE L, 1 R ICiE L E R 2 & T
Bz AZH L 7o, IEEMLERIZZNENLL FOEY TH 5, 0.5 pg/mL cytochalasin D, 10 uM
Y-27632, 10 ng/mL 5 A%, 5 UM JAK inhibitor I, 10 pM FAK inhibitor 14, F7-,
cytochalasin D & Y-27632 THLEE L 7235A 2B W CiE, B 7 L — Mo flla & 45 12
FERIAT LV RIFLESRIC T Lz, A 7 v /LT 24 KO8 #E%, HES L —F—
FEMEEIC L 0 EIZ2 L=, £7-. FAK inhibitor 14 ORTALERIL, 87 L— kH b Ml Z [B]IY
95 24 iR L Y 10 uM FAK inhibitor 14 Z & L 7= BT+ 25 Z & TiTo 7=,

[7] gRT-PCR 3%

Sepasol RNA-I Super G Z M\ T, 800 fHOMIfa A7 =4 KXV RNA ZHiti L7z, 556
172 RNA X U ReverTraAce qPCR RT Kit Z T cDNA Z#ifiz5 L 7=, mRNA O & &
HriciZ, StepOnePlus™ % VT Y 7 /L% A 5-PCR JEIC L VITHo T, FERIEIEFD mRNA
U DR EERFOEYEL LT, B-actin Z W=, AW 7 74 ~—IZLLFTO#EY
T b % . Integrin al: forward ( 5-ATGGAGCCACCGATCCACA-3’ ) . reverse

( 5’-ACGTACACCTTGCCCTGTTC-3’ ) o Integrin a2: forward
(5°-CATGTGAGGTTGGTTCATCG-3’) . reverse (5-TCGTGAGACTGACCGAATTG-3’),
Integrin  al0: forward ( 5-GCAGCAAGGAACCTAAGTCG-3° ) .  reverse
( 5-TCTCCATCATGGGACTCTCC-3 ) o Integrin oll: forward

(5°-AGATGTCGCAGACTGGCTTT-3") . reverse (5-CCCTAGGTATGCTGCATGGT-3’),
Integrin S forward (5’-GCAACGCATATCTGGAAACTTG-3?) N reverse

( 5-CAAAGTGAAACCCAGCATCC-3 ) . p-actin: forward

(5’-CATCCGTAAAGACCTCTAGCCAAC-3’) . reverse (5>-~ATGGAGCCACCGATCCACA-3),

(8] MufibE 7 vt A

MIEEET v eAIZIE, RTHA XN 8 uym D24 7= LT L— P A XD T AT =
V% FV 2,50 pg/mL @ collagen | Z 97> L 7= 0.02 M BEERIAIRIC 4 °CC—IENT 2 & T,
T oNR—F x UN—DERMNC T —T 4 T E T o7, AR N AT ¥ 3 —[Z 650 uL > DMEM
. T v /N—F % 23— |Z CFSE #%£5# L 72 NIH3T3 & MIN6 % Z 4141 1.0x10%100 pL #00
L7, 6Kfilfe, AR b AF v 2 /3—% PBS THEH L. 350 pL @ 0.25 wiv% trypsin-EDTA ¥
T 1 RERALEE LTS b o IR O E IR E 2. v Vv TF T v w2 — (Wallac
1420 ARVO MX) Z FIVWCHIE L7z,
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[9] Visual scoring

WEOREFIHEV, NIH3TI/MING 2 7 = 1 A R ool & 4 & &A1 35 L 7=,
NIH3T3/MING A7 = 1A KOMMIEELE % LL N D 5 DD 4 FEIZ 43T 7= (Fig. 1C), (1) NIH3T3
D = 7 FEIAN 75-100 % MING (27203 TW 5, (1) NIH3T3 @ = 7 543 50-75 % MING (2
BbnT\ab, (1) MING © =7 fEiA% 50-75 % NIH3T3 ([T, (IV) MING O
27 FEIRS 75-100 % NIH3T3 (IZE LI TV 5, (V) - HODOHMIfa) b 72 2 fElk & B I N4t
WCHFETE R, 1 DO/ 7-10 100 K> NIH3T3/MING 27 =1 A KoL S L —5—H
B 5 =& 5T L 72,

[10] #edt=rofigtr
HEEBREIZ AT 2—F v O tREZEHV-, £7-.p<0.05 ZHEFLHINCHE L LT,
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