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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
W& DM A2 B E LR, 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
5507 (Fig. 1B), Figure 1C (27~ visual scoring % F v CHIAREL & 4 & &AM L 7= &
25 NIH3T3 232 7 50 MING 23> = /LD H 7 =V —I £ 721% | OFIEAlE 2R+ 2 7 =
2 A K7 100 f@9 99 fi¢dh -7 (Fig. 1D),

Figure 1. Core-shell-type distribution of
MIN6 and NIH3T3 cells in mixed
multicellular spheroids. (A) An image of a
NIH3T3/MING6 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 Vviews,
respectively. Scale bar = 100 pm. (C) Five
categories of cellular distribution patterns in
NIH3T3/MING spheroids. Green, MING; red,
NIH3T3. (D) Cellular distribution patterns of
NIH3T3/MIN6 spheroids. One hundred
spheroids were categorized by visual scoring.




1.2 NIH3T3 & MING6 O;EEHIlER 7 = O4 FhBERBEED T

BAHI A7 =1 A FHIZEIT D NIH3T3 O 27 ~OJHED LR 4 F i % 72912,
CFSE &% U 7=~ o AMhfkMELR IR C2C12, ~ v AMRHESEMIaRK 3T3LL, ~ 7 AHEI5HE A
fa#k colon26, & FAFASAMIEEE HepG2, ~ U A Mi/& W Ml laik 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 ROATIZRFE LTz, —F T, CFSE fZi#% C2C12, 3T3L1, colon26 DA LT v
A DI HECE 2R L=, iV T, CFSE-MING (ZoW T b [AkEDF 21T -7 (Fig. 2 F
E¥), CFSE-MING |Z. Dil f7% C2C12, 3T3L1 LIRA L7ZBICHIEA 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 & MOMAEDOEIZEVHIEA T = a4 FHROMBEEENRE I ILD 2
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 FofllaB1EDREMERE

NIH3T3/MING A7 =14 RO a7 v = VRO RTEDO TSN 2 R 2 7=, ~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
LT RBIEE Sz (Fig. 3A,0h), £k, #EFHIIZ R CMialR 23R 2 BT 5 8k7



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, & 572 U CFSE-MING 721 TIERL L 7= 2 7 =1 1 RiZ,
Dil-HIN3T3 Z ¥ L7z & & OMMBRELE OB A # A LT 7 A Lo, HEE#IZBNT
I%, CFSE-MIN6 27 = 114 KD J&EPH% Dil-NIH3T3 28 0 PR M Bl Sz b DD, Ik
%512 Dil-NIH3T3 73 CFSE-MING 2 7 = 1 A RIZiZH9 % & & 112, CFSE-MING /3 A7 = 1
A ROIMA~BENT 20 ElE Sz, £ LT, 48 BEH#IZIZ DIl-NIH3T3 A A 7 =1 A
R =72 fHfE L., CFSE-MING 23y = /LIZfFfE L7 (Fig. 3B), —H T, &5 L®H
Dil-NIH3T3 7217 TERIL 7= A 7 =1 A RIZ CFSE-MING % #5ff L 7-541%, HMEER%IC
CFSE-MING 7 Dil-NIH3T3 2 7 =1 A FOEMHAZEY HATZOH HaEEITZ( L 220>
72 (Fig. 3C), TN OHDOER IV, MaA~7 = v KNEST NIH3T3 & MING MEHAICKE
T o2 LT, ar v MVRORIEREREND Z & PREBES L,

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 MIN6 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 A7 =& A RO RIETERBEREIZIL, FEmM0 & 2 Mz £ 235 L T
% & DGR AT, ZAVERRGET 2 72 OIS HIRLE B P 3 A7 T2 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 OfafdiE %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, MING 2 = /L DOMIILRIEEZ 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

FRIAPED & 2 Ml IR, 7EAA ROMEERS MRAREIC > TR SN D 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 OMRRHIEDRER ¥ DRE & ATz, G ¥ /37 O
THDHHEHKEFR, JAKISTAT & 7 F /L OERTH 5 Janus kinase (JAK) inhibitor |
THlf A RLBR L 7- 55 12id, MR 7 = v A R oOMEALEICZ(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 THll % [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 ARALE & 7~ L 7=
A7 xzvaA KR 371%, 70X LROMBEMEZ R LA 7z A R 63% Th o7, £72,
M4 FAK inhibitor 14 CRIAFL L72KE, T XTORAT7 = v A R T ¥ LRIOHRTE
R LTz, —J T, MIN6 ® 7% FAK inhibito 14 THLEE L T %, Dil-NIH3T3/CFSE-MING A
7oA REOMEEREICITREL G 2 enole, ZRHOREI Y NIH3T3 1 FAK
T F D NIH3TIIMING 2 7 = 1 A RO RAEDTERIZEHH 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 pum (D-F) Cellular
distribution patterns of NIH3T3/MIN6 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.



1.6 NIH3T3 & MING @ collagen | [Z%3 % W ERED T4

FAK > 7 VI 3laZ o integrin (ICHAANEE SRS T 2 2 L Tk ENnD B, 207
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Figure 6. NIH3T3-collagen I interaction induced cellular migration to collagen I. (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.
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HWT25E1T 8 NIH3T3/IMING A 7 = 1A RSB S vz (Fig. 7A) . b AL7cifd 2 7 =
a4 R OMifa%iE 60901650 cells T, fflabbix NIH3T3:MIN6=47.0:53.0 TH Vv, F=a—
T4 T OEE L TEE A EEIER o7z, Dil-NIH3T3 & CFSE-MIN6 % v T
Dil-NIH3T3/CFSE-MING6 A 7 = v o RZ&{Ef L 3 SIS 4 FV T 3 IRGLftT 217 - 72
fEH. Dil-NIH3T3 & CFSE-MING (ZA 7 = A KHTT ¥ AAIOMIfuE & %~ L7= (Fig.
7B), F£7=. visual scoring Tix, 7 ¥ 2 OMlEAALEZRT A7 = a1 RN 4T% Th -7z

(Fig. 7B), e\ T FRMMED & HlEENLE STV D 0328 5 72912, collagen | = —
T4 A a7 2L TONIHIT3MING 27 = v A RIEROFZ2 Z A LT 7 ARk
L7z, HEFEEGIIEINDS T v Z DO T k0Bl S, FEa—T 1 7o~
A 70z )LOBELITEZZY | DIl-NIH3T3 OBENTIF 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 OfsmtE 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/MING6 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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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, ZHETIZS, Hsu 523, 2EHOMIAZIRS 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 74535 /1 O58F9I2 L 0 &
SNDEMELTND B, L L0 s, AR TIIHES OME Tldke | #ERT+TH D
integrin 41 L 72 FAK > 7 W2 X B HifEiEA S NIH3T3/MING A 7 = 1 A R H DA fic &
DPEIWCHEGELTWD Z 2L E Lz, Integrin 271 L7-MRANEE & o235 05551
integrin & MRS EE & DBEE R OEIKAFT 2, integrin &1 L 7o MRalE & Tl, #Hﬂﬂ’ﬂ%%
BIREIARAE L C integrin & OFEE SAINT 2 HIIZIE MR 2 flEE S FR S D 2,
DT, MREENE Z o 7oER, BE) LG Tk, MRS RS & & OFRWEA
TERDBAELT D, LeRoT, AMFETHOLNZ LM A 7 = v A RHIZIT 5 Mkl &
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ARFFEIZF T, NIH3T3/MING A 7 = 1 A KOJEALIEFR T, integrin & Hifas & OFH A
TER X0 FE SIS FAK ¥ 7 F %4 L7z NIH3T3 O Hulii~ O fia il o B 523 R X
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ENTWD, Lin bid, FRAMIEA 7 a4 RERERE RIS 2RI 25 2 &1
X VAMBAR L OEENIRL 70D Z L2 HE LTV D 0, 7=, FFED integrin V7 X A 7D
FEDNRAE L OEEICKNETH L Z E bME SN TS 3, DLEOHENS, MifuAx 7 =
a4 RHIZEIT S FAK &7 1% L= NIH3T3 ONE~OMIfuEEIT, M2 7 = v A
R ARE ORI D EEEEIBFR IZBI G- L CW D AIEEMER B 2 b D,

FAK BRLES A F W72 MEE L D L NIH3T3 1D FAK 3 7 v D 273 NIH3T3/MING A 7 = 1
A R OHRRIEICBES 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
BES Nz, ZORFEIZ.MING bR 7 =04 RNEI~LTEETDZ EE2RBL TN D,
L7228 T, NIH3T3/MING A7 =12 A KD a7 IZ MIN6 BN I N7ein-7=2 L1, MING
Ny = VANZEE L TV DO T2 <. NIH3T3 2Sifd A 7 = v A RNERICEET 5 BRI
MING ZSMANZIR LI L TV o 7eH B R bivd, 7805, NIH3T3 & MIN6 DOffiflusi kL
BRI DBFEDIE NS, AT = v A RWEA~OMAalEE ZNEAAHT L, Uit Uiz
ARBLENR SN D EE X biILD, ZOGHIE, thofEAEbEDRAMA 7 = v A
NIZBIT 2REEIC S Y T E D AREMERH 5,

PL EORERD G NIH3T3 13 core-philic 725, MING 3 shell-philic 7eflifa & 7042 &
WEFETH Y, Z DX H 7 core-philic & shell-philic OO A G DEDHEITIL,
core-philic OHIEAY = 712, shell-philic OFIEA > = MIZRTET S £ & 2 B b, Figure 2
DO RA b L ICKHNNZ %95 & NIH3T3 & C2C12, 3T3L1 & core-philic TH Y . MING
& HepG2, MAEC (% shell-philic & #4729 Z &£ 3Tx %, Core-philic [Al % 721 shell-philic
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EEdE Lieote, ZOREE LY NIH3T3 & collagen | & OFHAEA/EH X, NIH3T3 O v = /L
FEIA~OMIREE ZFFR T 2 O Tidie <, a 7EE~OMinEEZ HET 2/ fEERS 5,
—MIZ, MR T v A NIRBEEROREEZFFO~v A 7 vy 2 v WSS ICEED
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PEN RS T,
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NELTTAMRTHD—FHT, MIIERE~OICHICEE L TiE, Moo AaE R 2 (KT
SELREA LY 5% (Fig. 9),

EFRICHAZ R LS LM A 7 = m A RIZBWTE, Rz LT 572012, il
DOHRER L OAEFRE S MR LR THRT S ZLPAEBETH D, €O, KEEHE
BREEOIRK & 705 OFRRET OMBREOK F 2 REER, OMEA 7 =0 Fto
MR BEREOR S ZEEERNE LT, 202 008N ZMIET 5 2 & CEtgiEfinR 7 =
A RRFETELEEADBND,

ZITH BT, MEAT oA FERREICREIT DEMAERTOSGEZ RIS, &
—HITIIREENOMHZ B E LIEEBAER~ A 7 00 = VOBRRRBIZHOWT, # HT
IEERORHZ B E LI2E 7 F UMkl F2Na T 52 7 = v A FORFEIZ O
Chmih 9%,
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Figure 9. Dense structure, a structural factor, reduces Oz permeability into the spheroid core and induces
hypoxia.
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Coronel &%, LAV DU LERY VAT LaFxH (PDMS) IZIRE LI~ T Y
TNBRBEROFHGRIR Y =k L —F—L LTHHATH L Z L EWE LTV 5 942, PDMS H
TIERL AL 7 AFK E R LTI bk FE 2564 U, 88 U7l bk EI3mHE &K
RSN D, EDIz, Wb U LERA LTz PDMS 2~ A 7 2 U = )VIZRIET
5T LT, MR T = a A RERBREEIC R R 2 iR v e 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,

2.1.1 @EEHILLDLERNELT- PDMS S DEEFRER

WEEe L vy T KB R T 5, 15, 25 %OES TIRA L7- PDMS Z[Ek L., /K% FEE
% OKT ORI DL 24 RFRIREFICHIE LTz, T OREE, Wity v AR
BEITS U TR OREERENHEM LT (Fig. 10A), # T, 24, 48 FFEDOEE L TKE A
BeL7- L &0, ZSHAERAT & A 24 WeETE (72 WEREIHE) OBREIREZHIE Lz, T ORSE,
72 RERZIZ BT H IR L L T AOIRG EICIE U CERRIRE S M L7 (Fig. 10B),
INHOREREY . PDMS IZIRA LI i o 7 ADIRG RIS T T, 2l bd 72
REIEmE R ER S D 2 LR & T,

A Ca0, concentration (wt/wt) B Ca0, concentration (wt/wt)
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Figure 10. CaOz-containing PDMS slowly released O2. (A) Oz release from PDMS containing 0%, 5%, 15%,
or 25% CaOz2 for 24 h. Results are expressed as the mean + SD of five independent experiments. (B) Repetitive
Oz release from PDMS containg 0%, 5%, 15%, or 25% CaO: evaluated at 24, 48 and 72 h. Results are expressed
as the mean + SD of five independent experiments.
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212 BRERIA7ODTILOER

R L T AEEET 5, 15, 25 %iRA L7c PDMS Z 8k LIABZEET 5 Z
L CMEAR~A 7y 2V EAERILZ (Fig. 11A), 1ERLZZMEAR~A 7 27 /LD
Witk 2852 L7ofE R, MR b v U ADORAERIZEIDT., A7 1 U o UREEDERR S
LTz (Fig. 11B, table 1),

Ca0, concentration (wt/wt)
5% 15% PEY)

Figure 11. Microwells were formed by using PDMS containing different amounts of CaO2. (A) Images of
O2-generating microwells. (B) Sectional images of O2-generating microwells. Scale bar = 100 pm.

Table 1. Size parameters of the Oz-generating microwells.

0% 5% 15% 25%
Top width (um) 494 + 30 520 + 21 528 + 19 462 £ 12
Half width (um) 344 £ 15 331+ 10 385 + 29 395 + 13
Height (um) 308 + 15 299 + 20 277 + 12 275+ 19

Results are expressed as the mean + SD of five measurements.

213 BRERTA7O0DTILEAVzHepG2 A7 =04 FDFEH

BERER~A 7T 2 L2 HWTE MFR A HepG2 X 7 =1 A ROVERIZ 7T,
HepG2 Z it Lo 0 ADIREG BN R DEEFER~A 7 0 7 = /VICHERE L, 3 A fh7E
LicE ZA BMBb I T AOREEICELTHA 7 v A BB I (Fig. 12A),

BONTMRA T xa A ROV A XX, BHRER~ 7 a0 = L ORBIL V> T LD
ARG UTHEALE (Fig. 12B), W T, MIlA 7 =14 K% trypsin IS CREEEL, RV
TN BT L AR A RIE Lz & 2 A, BRFEAKR~ 7 0 Y = LR olER L L
U AORAGEIDS U TAMBEIIEI L. (Fig. 12C), F£7-. Live/Dead 44ta L 7= Hifid A
7 xuA FeGEB AR L, WEOMIRAFRZFHE L7z (Figl2. D), @b/ v L
GERNTA IO 2 VI THER LA 7 =14 RCIE, MR 7 = a4 RNEIA
AR ESROE NPT E A ER N NW—FHT, BEAR~YA 70T 2V EHWTER LT
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MM A 7 = m A RCIE, MR 7 = v FREICAMRBEROE BRI, Zhb
DOFERL Y . WE LB V> T AOIRA IS U TAEMBED M L7- HepG2 fifd A 7 = 1
A4 REERS 52 Lk LT,

Ca0,: 0% 5% 600 12000 [
iy T
E 500 ; 1 © 10000 | —— ]
- )
= 400 T -g_ 8000 [ |
)
) * T
= = 2300 o 6000 _L__\_
w — T
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—
()} 0
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Live cell (CFSE) Dead cell (PI)

Figure 12. Size and viability of HepG2 spheroids increased by using O2-generating microwells. (A) Images
of HepG2 spheroids fabricated by using O2-generating microwells. Scale bars = 100 um. (B) The diameter of
HepG2 spheroids fabricated by using O2-generating microwells. Results are expressed as the mean + SD of one
hundred measurements. (C) The number of live cells in HepG2 spheroids fabricated by using Oz-generating
microwells. Results are expressed as the mean + SD of five measurements. *P < 0.05. (D) Fluorescence images
of HepG2 spheroids fabricated by using Oz-generating microwells. Live and dead cells were stained with CFSE
(green) and PI (red), respectively. Scale bar = 100 um.

214 BERAEMTA V07 )LOBERRREWENRE O

MR~ A 7 v D = VORERRERFUGENRIZ OV T, HepG2 A7 = m A FIFRERE
o DFRE T 2 FE I F L 7= (Fig. 13A), 5538 24 B2 1B W T, @b v %
GFERVA 7y 2V ERWEREE R LT, WER LV T AEIRES LR TCIIESE
IREESHIIN U7z, £7o. 48 IFfH, 72 FEfE#ZIZIWVWTH, E R T 15%, 25% D@k 7 v
VU LERALEBHBER A 70U 2 VTR, WBEBRE IV T A EE TR~ A 1
UV VTR L ttiﬁ&Lfﬁéﬁ/&%fﬁ)iﬁﬂﬂﬂﬂ“éﬁﬁﬂﬁ bivle, FEWTHA T = m A
R OIKER R BB B R A | IKEEFRIGE MY 72—~ MAR % W CREf L 7= (Fig. 13B).
MAR [ TIREEZERBEIZIH W T Y X7 X —BIZ KV i & D Z & TookiE %24 U 51801
HATm—TThDH B, HepG2 A7 = 1A NERL 1-25 RfH] O] MAR Z ML L 7= D 61
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g Eﬁ 8 ] Results are expressed as the mean =
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MRFER~A 700 2 VERWTHIC 3 FHOMIA 7 =04 ROERMERAT, <
DAL LAY ) =< MING, ¥ T AT /) —~<ik B16-BL6, ~ 7 AMEEREMIL ASC %
WD LDREEN R DBFER~ A 7 o VICHERE L, 3 HHEE T2 L
ﬁ%x71m4%%?t(HgMN ZOREF. MIN6 ZiE8fz{b v W% B BT 25%

BA LIBEBRER~A 70U 2V CHE LEGAEZRWTHIREA 7 = a A RBRELNT,
F7-. B16-BL6 iER{L WL U AEEEILT 25%DIRA LI-BHBE LR~ A 7 0w = L TE
BLU-MRA 7 20 RCTORMRATZ 2o RREAEZRL T2, HWT, MilRA 7 =
m%F@%%X&$m@ﬁ%ﬂﬁbk(ﬁgmsc)/SCT IFEEB AR~ A 71y oL

Bl L 7 DORGEIS U T A 7 =0 A ROH A Xk L OB BN L
tOMWGT B LV T AR &I T S%IRG LIcRR R~ A 7 0w = UERL L 72
AR 7 = v A RTHA X & AMRES R HEM LT, £7-, B16-BL6 TiXima{t /L
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Figure 14. Spheroid size and live cell number of spheroids increased by using appropriate O2-generating
microwells. (A) Images of MING, B16-BL6 and ASC spheroids fabricated by using O2-generating microwells.
Scale bars = 100 pum. (B) The diameter of MING, B16-BL6 and ASC spheroids fabricated by using Oz generating
microwells. Results are expressed as the mean + SD of one hundred measurements. (C) The number of live cells
in MING, B16-BL6 and ASC spheroids fabricated by using Oz-generating-microwells. Results are expressed as
the mean * SD of five measurements.
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BRICHZ B E Lol A 7 = v A FOFREIZIE, B—M, BIXOVEEENEZETH
Do VAT VINSEFLE SN ERE AW THIAA 7 = v A 2GR 5 75,
Bj—7pfilaA 7 A REL&ICHMT 2 HEE LTADTHDL, LrLRRL, BEE
B OB E N RO FETIE, SHlPORTFHBERENSMET L, AR LZMRA 7 -
m A FOBERENER JOEFRMET 5, H =B —H T, WLy AE2FMAL
TYA 7 BT 2 VDOBBLRBANEAET DV AT LEZBETLHZ LT, MiliA7 xn
A FERRIREEH OREFIRE O T 28 L, MlaAEFRom E L ildA 7 = v A4 ROfE
BB LTz,

MM B ICA VWS N DMEOBRIILT AT Ak, O~EZ v OFH, @/8—T LA
a1—RrOFA, @EBMIEYOFIAD 3 SlckBlEns 4, O, B5E & BFTEDORE
~T VT NVERRT 2 HETHD, ZnOEFMAT2HIETE, BREBEEIDS C-@mEK
HHEAARETH D —H T, SO LO~T U TIVICHEELE T 0N H D 2 &0,
~TUTNVOMINE LN ERRETH D, —FF ClmbiL, BREEIG CBE
HEENE CE VWS OO, BBEOFRENALERZ LIZMAT, MLRESGTHDHZ &
MO SE e T SA ADOERIZHE LT 5,

MR Rx L —2—& LTHA S WmBbmIcIix, @b~ 7 x v La, iEmmbsL
DAV 113107/ Vi SRS RS 513 | /i SV VAV NN 11173 | o A VN = SV 1V oy s d b
TR L KFEIE L, TN THZ ETREMBEZ AT D, WL D DR
AR 1, R EAKSE, B L L AL iR b~ 7 R U ADIEIZEV, DT,
WHPETITRb~ 7 22 U ABMEN DY, SMEOEIL~ 72U L &S5 T2 ORI
MERDH D, ZDTD, BHFFEICENTS, B~ 73 7 AR TREEIZE 2 il
BV T BEFRFRAERMR~A 7 a0y o VOERICH W, L LR s, wi{by A ik
FEMOBERBZB W CUI o222 H L TNz, IGHO DI LAMLET
b5, WL T NERS LT PDMS TiL, BUKMEDO PDMS HIZiEERL L D AR
WNEINDToH B b L3 D L EIRKD NIRRT D | FHiIICEER AL U 5 4042,
AAFFRNZIBNTH MR 7 = v A FEFERHTH D 72 Rl RICHB W TH BRI ER LTz,
Flo. mRNRIBIR T T L EKOFONE, MR A FF o PEAR T b LRl
KREFEOERMOIGI SN D, BHEHT 25%HEL TV T AEIRA LTS TR oz
(bR B 2 E L72BS, AKOEBAIWIC 25 pM BERE SN D b DD, Z D% ITAARK
ETH5 1uM % Flal- 7= (data not shown), 2.5 uM 1 HepG2 HAEIZ 35\ TITHIRR BRIk A3 AL
SNV SEVEE Th 7=, F7-. Coronel 5% 25% D@ N> U LExEGHT5
PDMS ET7 v MERZEE LIZRpIIMIENER R O holz 2 L 2 ME L TV D 4,
LT, WE{EA T T L% PDMS ICNE LTEBRAER~A 7 17 = b b, RIS
IRIVEIZ L o> THIlEMEZ Iz o Tnb EEX bbb,
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KRR S LR RREIT & bICIREI B2 KT, MIIEFERIZ K> Tx
FNX =L D ATP ZEAET D, T ORIRITITEER & H\ D I & B3 % D 7en
BRI 83 8 5, IR T, 1 7 b a— 2070 38ATP & PE/Ed % — 7T, BRI,
FRIZHBREERIZB WL L 7 v a— 24720 2ATP OEAIZR D720, RE L =R )L F—
DFEAENRN I/ D %, 512, MR 7 = v A RIZEBWTOIHIRENHICEE L TN D729
7N a—ZAbiEB LT W EB X b, KEERIREEIC X 5 MaMRE DK FIZBEE IR
%o Flo, MBFEERICBOCHIIZEEA L AZ%Z1T 5 4, BfbA hL X ha R
U THSREAEET S Z LT, MOBLB L OHEEDK T2 SR I4, 2o, jHEY)
RBFREZMRT L ENERTH D, BBEER~A 72T =L EZHWT HepG2 A7 =
HA REfFUBRIC, @R bV D LB ERNA 7 0y = /)L CIIERFR IR D M
7 U — OB L L TR S%EWEE?IJ:O — 5T, BEHLT 25%DitH ﬁaﬂﬁﬁﬂ//‘?b\
EEHUMBAER~YA 70y 2 VEAWEBEICIE, M7 Y —0REE DY &R
Lko_®ﬁ%i\M$$m747u7:wﬂﬁ%@f@%?%%%#ékk% Z. ElE
BREAEURNZ EERLTND,

@@MWwva%@i@wv47nW:w*ﬁwf24%%%&&@Lf4ﬁﬁ%@:
IFEFRIRED N LT, ZORSRIT, KRR EREEIC X 0 MIsER £ T, BEFR D% 3R
ka@?%ék%i%héoMAR%%wt@ﬁfi\%%ﬁ%L BRIV A
DIREEIZEOTEBALNRN-T-, — T, 72 Kkl kWTiFAE e U TR

REENEM LT, ZORKE LT, BRAERK~A 700 2 VOBFEAKEOK T LW
Ml A 7 = v A RPEOMEKOENC X 2BBEEEEOHENNE 2 b b, @R
U L&A L2 PDMS 76 OREFE AR O Rrgert 4 770 L 7255 57> 6 25 REfEfE & 72 RffHl#

EBEOERBEIFE T LTS Z ERNRBIND, £z, TXTOFEMEN~ A 71
U VI AT RE, Bi§s b~ A 7 v 7 = /L2720 £ 6000 MIfE2N A 7 = v A RHIZE £
%o BT 25%DBIEb IV T N B RFRER~ A 7 a7 = )L THER L 7= HepG2 A
ZxuA RTIHMEA 7 =v A RbH7-0 9000 FREOMIEE THoTmZ b, MR 7 =
oA R CHIFEIEMEE L TV D Z E BRI N5,

HepG2. MIN6, B16-BL6, ASC Tid, BAR/AEM~A 7 v U = /VIZ K D ROBEN -
7oo FFT MING (2 W TiX, EEE T 5% DM VT A B IR LR~ A 70y =
N AW BRI R D MIIRER N L=, ZOREEN S, Ml & - T Zc izt v o
U LRGN ERETT O MEN DD Z BRI ND, £70, 15%LL B2V T, MEAME TR
L72RR E Uik, Wb KRRES X OB REORE 2NN E 2 bh b, M X
UIN #Mﬁ%%@%ﬁﬂﬁ&ét IR LA b L ADFENRFRT D | MING (280 TIERL
ANV ADRENBEIIENT-EEZEZOND, £72. B16-BL6 [T\ Tidumf{b Lo
LDOIRAENMEW & X IAMIRZ SRR 7 a4 RPN S 780 —15 T, 25%0D ik
by LaeEGiBErER~A 70y o Va2 AV, Al EsEMiiA 7 o
A4 KBRS NT-, ZORERIL, fERMA T oA ROBMERITE 2o 72z B8V T

=
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b, BREAR~A 7 2V ERWDZ L THIlAA 7 = oA RE/ERICX 5 aTREtE 2 R
T 5, B16-BL6 DL IR AMIEA T = v A NiE, AERNOEHKIC LV IENET LV E
LTHHEND Z s, RTI v T AT Y == T OREILT BN AHENNEZ DD,

DLk, FoEE gk, My y AEET PDMS #OBE LR~ A /7 n 0z
0. Pt RAR A AT D VAT AT H 2 LICR D AT =0 A FREEEBRE
HORBREDK TOMENARETH D Z L a2rT &L bia, MIRAEFRNMN L EE
REAEf A 7 = v A ROBAFIZAE LT,
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B2E ESFUoMAFASLMEBRAT O FORRE

ARSI ZFE 2 OB EL A A B D5 2 & T, MlaoAEfFRE L OEL W =T
EHTENMEINTND B9, BT F N3 MIEOBEDRFTRETH v | AERE A I &N,
MLREGThHDHZ LD, Ml ERTICHAAND Z & ARRRERMEITH D 0, =
BIZB T F g Ra T a2kl 2T L7287 F ki (gelatin microsphere: GMS)
THEEMEL RO LD MR AN ZIEENEZEATRETH D %2, LLELY, GMS %
R OFRREK & LT A 7 za A FHRIZWNETHZ & T, fMldA7 =r A RNEHORE
FRimimEEm EL, RBEREZNET D &L I, Hlakees L UL FRICENT
AT oA ROBAFETARE & 5 2 7=,

T ZTCH S T, WIO = by g UEIC K WAERLL 72 GMS @ HepG2 A7 = 1
A F~OWNEEB L GMS ONEIZ LD HepG2 A7 = 1A R OIKERFE B O 0 T
B LS AR, M Re 2 Bl L 7z,

2.2.1 GMS D{E#!

YT F U1 WIO =~ by a URIC LD fERLL7- %8, SEM BlZ2I2 LV, GMS D%
ANZIZZ D/ NLAELEL S 472 (Fig. 15A, B) o AKHIZ BWTIRERIR O & 3 8152 S vz (Fig.
15C), 7=, K TOR7£1E 10~100 um TH Y | Z DR 72813 37.4 £16.2um ThH -
7= (Fig. 15D), HepG2 ~Dffifi a4 7l L 72 fEH. Ki &AL WIGEIC b Ml sk 35
o7 (Fig. 15E),

Figure 15. Multiporous
GMS were fabricated by
W/O emulsion technique.
(A, B) SEM images of
multiporous freeze-dried
GMS fabiricated by W/O
emulsion technique. (A)
Scale bar = 10 pm. (B)
Scale bar = 1 pm. (C) An
image of GMS in water.
Scale bar = 100 um. (D) The
histograms of the diameter
of 300 GMS. (E) The
number of live HepG2 cells
cultured with GMS,
estimated by WST-8 assay.
Results are  expressed
RY relative to control groups as
NS the mean = SD of four
Particle number experiments. There are not
significant differences.
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2.2.2 GMS NE HepG2 R 7z A4 FD/EH

HepG2 & GMS # %At (GMS/HepG2: 0.02, 0.05, 0.1, 0.2) TRAL, v(Zuav=x
JUZHERET % 2 & T GMS AL HepG2 2 7 = 1A K (HepG2IGMS 27 =i A ) Z{EfLL
72o GMS/HepG2 iR &8 0.2 DYH ZFrE . GMS N HepG2 A7 = 1A RQRJBAL STz

(Fig. 16A) , #A A 7 = 11 A KDY A X% GMS/HepG2 IR A LL R D BN LW K L 7= (Fig.
16A, B), CFSE 5% L 7= HepG2 & rhodamine ££5#% L 72 GMS % T, HepG2/GMS A 7 =
b REERL, HESL—F M L v iz L= (Fig. 16C), < OfEH, rhodamine
Sk DHIEA, HepG2IGMS A7 = u A RHZBIZR Sz, 2 LD, GMS 23 HepG2 #llji
A7 xzuA FHIZNEINTWS Z ERmRgEhiz, UEOfREREIY, GMS 2#NE LT
HepG2 27 = v A ROIERITHZ) L7z,
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Figure 16. HepG2/GMS spheroids were successfully obtained by culturing HepG2 in microwell with GMS.
(A) Images of HepG2/GMS spheroids fabricated by culturing with different amount of GMS. Upper left numbers
indicate the GMS/HepG2 ratio. Scale bar = 200 um. (B) The diameter of HepG2/GMS spheroids. Results are
expressed as the mean + SD of one hundred measurements. (C) Fluorescence images of CFSE-labeled HepG2
(green) /rhodamine-labeled GMS (red) spheroids. Upper left numbers indicate theGMS/HepG2 ratio. Scale bar =
100 pm.
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223 GMS MNAEIZ&L S HepG2 R 7z O4 FRIEMZREERESRD L

AR 7 = v A R OREERERFEUED R 2 | KBRS ENE 7 1 —7 MAR® % W CEF
fliL7= (Fig.17), {ERIL 72 HepG2 A7 =1t A RIZMAR Z4LEE L7, HifgA 7 =1 A
REMEL 7a—3 A b A R —{EIZ X OMF O MAR HROEGIRE 2 JE LT,
HepG2/GMS A7 =r A RTiL, GMS ZNa L72\» HepG2 A7 =1 A K &g L C MAR
SR DHEEFREDMET L7, & 512, GMS DIRA EL O LY VEEEHR B DMK T3 S 7
WZHD, BAEEDN 005 L ETIHIZEAEEDLL R o7, ULEDOFREI D, GMS ONEIC
£V HepG2 A7 = m A RNDIKEHEERENUET H Z LRI,

3 Figure 17. Incorporation of GMS into HepG2 spheroids

resucued hypoxia in spheroids. The mean fluorescence

T * intensity of MAR (hypoxia-sensitive fluorescent probe)-treated

1 HepG2 cells in HepG2/GMS spheroids. Results are expressed as

I the mean + SD of three experiments. *P<0.05, v.s. HepG2
spheroid group (GMS/HepG2 ratio = 0).
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2.2.4 HepG2/GMS X7 = A4 FehD#faLEFHRD L

HepG2/GMS 27 =1 A R% trypsin (CX VA L, R U R T — |2 KD MR 7 =
0A Rdbi-0 oA E L7~ (Fig. 18A), GMS Wil A 7 =~ 14 K Cl3EMuk
DN BEA NI S 72, HEV T, Live/Dead Yefai2 L0, A7 =14 RNEROHMIIASE
R A L7 (Fig. 18B), GMS ZWNA L72V ) HepG2 2 7 = 1 A R TiLiF & A EAEMMH
ROFESDPBEINRN—TF7T, GMS ZNWUT DML A T = v A FTiE, Afiflaih ko
WML EBEESN T, U LOFER LY . GMS @ HepG2 A 7 = 11 A RA~DOWALIZ X v il =
7 xuaA RPOMIBAEFENLET S 2 ENRBEINT,

A

14000 Figure 18. Incorporation of GMS into

HepG2 spheroids increased live cell number
in spheroids. (A) The number of live cells in
HepG2/GMS spheroids. Results are expressed
as the mean + SD of three measurements. (B)
Fluorescence  images of HepG2/GMS
spheroids. Live and dead cells were stained
with CFSE (green) and PI (red), respectively.
Upper left numbers indicate the GMS/HepG2
ratio. Scale bar = 100 pm.
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2.25 HepG2/IGMS R 7 = O 4 kM CYP1A1 ;& 14EF{f

Ethoxyresorufin-O-deethylase (EROD) 7 vt A 2L V. HepG2/IGMS A7 =1 A KD k
712 P450 (CYP1AL) IEMEZFIMIL7-, GMS ZNE L2V A 7 = u A R &bl L Tl
B0 ONRBHEENAEICHEIN L7 (Fig. 19A), —J T, HepG2/GMS A7 =1 A RH®D
HepG2 @™ CYP1A1l mRNA #Bl&EZ 7l L7, GMS ZNEL L 72V HepG2 A7 = A N &L
i U CRBLENMET L7e (Fig. 19B), UL EDOFER) G, HepG2 A7 = v A K~D GMS O
BIZE Y . HepG2 ORHHEMEIXM E3 2% —7 T mRNA BHEIXK T2 2 &AURE T,
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Figure 19. Incorporation of GMS increased CYP1Al metabolic activity of HepG2 in spheroids. (A) The
EROD activity of HepG2 cells. The EROD activity was normalized to WST-8 activity and expressed relative to
monolayer-cultured HepG2 cells. Results are expressed as the mean + SD of four independent experiments.
*P<0.05. (B) The mRNA expression of CYP1AL in HepG2 cells. The mRNA expression was normalized to that of
B-actin and expressed relative to monolayer-cultured HepG2 cells. Results are expressed as the mean + SD of three
independent experiments. *P<0.05.

226 A=

JEAERE L < X AR S 72 D5 A 7 = v A Rix, HEEETF LS L < IR A
EFETNELTRT v R7 ) —= 0 FOMBABREIR R ~OIS AR MfE SN D 7, MIIRE~
DIGHES 2 72L&, MlRA T = a4 FIZBERIEOMI & ik U CHIIBSHE & A 58I
BEILTWD, LLRRD, filA7 a4 ROFOLEHOMIIXEESE A RO - OIZHaA
kOBREZ RIS D Z LN TE T, MIEERICB O CEARNC@ < B, AHFZETIE, GMS
D HepG2 A7 =11 A RADONEIZE Y 27 =1 RNHOEKBRZRENSKESND LD
(2. HepG2 i A 17 R ¥s L OMREEMEN M L L7z, 26 OfEHE2 5 GMS 22 7 =
1A RNESCRAE OB L U THREL -2 EAVRIBEND, ZD7H, GMS N L
72 HepG2 A7 = v A Kix, GMS ZINE L7V HepG2 A7 = A REVENLTWVDI LB X
HIVD, VT, RI7 v T A7) —= T ~DcEaE 2z, IHlaA7 a1 FiX

27



1 e — A P AR LA o e — A A S BB AR B E IS R D SHERB A 95 Z & v b
HEETE LI & i L T TWD B2 6D, L LR, o T
BENDHEA T za A RIZBOET LV E LIRS TH D, FFBITHIRZZ T Tl
JFEMIRD X 5 22 FERFSEE MR b FEAE S L5 IS A b [RER ISR 2 k3 2 B3 &
7o THR Y HEHN OB FRCM M AL < M 23 FE A 3 2 MRS R A3 B 5 LTy
HTELWEINTND S, —FT, MEMRITMEA 7 a4 RPT, BE7F DL H7%
MRS R Db & & 72 5 AN 72 TR R E 2 B FEA TE RN E b lES
NTWD S, 207D, KL TIT oo B 7 F UMk 2 il A 7 = a A RIcNaT 57
7a—FIIMEA T = v A RN~OHIFaSNEE 08 A X 2 EFERE 72 TR 7 L & ERY
THEODIZLAERTHLEZEZLND,

BITF g Far ik, AREEMEICER., MIEERFETHY , LI WE
MThdZ b, M LroslcidMiao sy s LTSS, MldA7za A R
~OWNBEEZZBICH, BIF 3o~ U 70 b il L CTEN TV, Bratt-leal &
X, YRS A 7 2 A Rfhi~O8FF o 7 r—Z poly (lactic-co-glycolic acid)
(PLGA) #hi+OWNAZLE L T\ 5D 5, 3 5DO~T U 7 AOHTE T F ki 13k b
RN A 7 =0 A RPICNE SN, AIFZEICEVTH, GMS 1T HepG2 L iRA L~
A7 a7z VPCEERET 57200 T, HepG2 A7 A RHPICHNE SN, ZDZ Lk, #l
fd—GMS IHHAEAERMBWTZRR TH L EE 2 bILD, — T, GMS/eell iIRE 2% 0.1
AT EEMEAT = v A BRI o7, ZOIZ &%, GMS Oz L v, #l
fufd L O —GMS OSSR L, 171y = LR THIIA 7 =14 FOEK
VB BN E -T2 Thd EEL LD,

AWFFETIT, WIO =~ /L = B XD ERE L 72 GMS ORL1-£813 10-100 um & AR¥—T
HoT-, GMS ZHflaEIRICICHT A72D12iE, LB~ A X&2F-72 GMS & {ER+
5N E %, Hayashi and Tabata 5 (. 9 100 um O¥ 7 F ki 1 2 NEl L 7= B, fllin A
ZxzuA FPOMERBMBOEFRNE M ELEZ E2WMELTND B, L, K&
TES GMS 1, MIEMMAEERZRL SEHZ LT, MilgA 7 cu A ROREEEZK T
WAHAREMENH D, F7-. GMS OFEE A RTHROFEIC L VBT s LE2bND T
WIT, M Z & OEEEDBNETH D,

ARFFETIE, HepG2 A7 =114 R~ GMS ONEIZ LY, M A 7 = a1 Fho{kEg#E
BREESE L, MIAETERNA L L, LA L2 s, (KEBREREOREM & MRAEFERD
6] LD OBIRNEIZIA 5252 LTV 72\, Live/Dead Yt Cld GMS DOJEPHIZEHBWT, LV
ARSI L CO DT Bl S D, ZD72H, GMS ONEIZ X 5 EFROM Rk
iR — M s BB AR BRI K 2 RGHERAFRI 22T AR b — 2 A DR K 2 0 R D "l Reftk

HLEZ LD %,

CYP1AL (%, FITHMEMALZIE & < 0D NRIPEAL S E O BRFE A L 72N RS
B L Tu%, 7-Ethoxy-resolfin-O-deethylase J&:i%L CYPLIAL {EMEDFEIE L L THWWHN D,
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AWFFE T, #lBA 7 = A Ko HepG2 @ EROD i&M:1x. €7 F ki +ONEIC L Y
BNL7z, —J7C, CYPIAL MRNA O¥EIETI GMS ONWIC L WK T L7z, ZhE TITH
REIB AR B Tl HepG2 A7 =t A ROV A RO KIZHE- T, CYPIAL JHEMEN L&
THZEEREL TS B, X512, 4 AD Sprague Dawley rats Z {KEEEERETICES &
CYP1A1 mRNA FBL&N A3 5 Z }:znie&iézhﬂ\é 0 “NHDZ LD, KIEEERE
IZd& D, HepG2 H1> CYP1AL mRNA OFBEAKT HZ ENRBIND, ZDI2,
HepG2/GMS A 7 = v A R CIIREEF R S5 728, CYPLAL mRNA ZELEMEK T
LTS EBZ LD, —F7C, EROD {EMEICIZEER B MEETHh 572010, (KRB K
TN TS GMS ZNA L7 HepG2 A 7 = 1 A R Tlx EROD IEHER M L= &2 b
%,

GMS [33EAIF ¥ VT L LTHHWHINE 8182, ZD7-, HAZHE#H LIZCGMS £ 27 =
2o RICNET 5 Z & THIRHREE (15 TX 2 aRetEN & 5, FAEHE GMS IZ o\ T
BoEICCRELL B RiF 5,

Vb, % 3EE M TIE, HepG2 & GMS #RAL~A 70y = LR TR#HETLZ LT
GMS NGl HepG2 2 7 = v A RABIFICHKII L, E# L 72 HepG2/GMS 2 7 = 1 A RHI Tl
IKER R ERBEDSEEFN S AL, HIFRATFRE L OV HepG2 @ CYPIAL iEMEM M B35 Z & 2B 5
2 L7,
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F=E GEEGEFOREERTERA S U LRERHESF
BHT % Ra LSRR E RS MR 7z 04 RO
5

MEERER ML (MSC) IXF/EFHfiEE o2 &, MREEICR G35 RN 1 D EARE
MENZ LD, AEIEEA~OISAPRESN TS 8, L LAaRs, 7R h—v AFFE
KR A b LA S B L2 L WAIEUINREE T~ MSC ORI A 236 LU
RROKTZ5IXE T, 2D, MSC DRIEIEFNFEE @O DD TRNBMNEL 72D
84, ZHETIZ, MSC DMt A 7 = 1 A LM K D ATLELS . iR K+ DOEAED
BEICPLT AR b — 2 AMEOFE L TTHET D 2 & T, BHi%ORGIRRNRE 2 L+ 5 2
ERMEENTWD 10, F 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, Mlasisiis K OH T A F— 2 it
PEAA L5 2 L b ST D L2, S 51T, DERIIRBALC I IR &[RRI
B3 22 T, DR AEERN R ET5Z ERREINTND B, EDZ &b,
MSC A7 =1 A K& bFGF ZflA/bHED Z LT, MR AIGIRFRIEHE S 2T LA 5]
RECTHDHEEZT, LnLARNRL, MSC A7 = u A RIZHHRIZ bFGF Z1EH S H 5728
I, BRI A 7 = v A FNERIZ bFGF Z b AIC/E S &5 2 & & BRI IRV T
MSC A7z A RIZbFGF Z1EHSEDZ AN ETH D, F _FH _HiTiE, GMS 2N
WLIZMIEA 7 = a A ROERIZKRZI L, 2B A 7 = v A R oMadEFEsem b
THZEEHLMNI L, £2T, AR 7 a4 FIZNAT S GMS |2 bFGF A #5#; L,
bFGF Z b3 % Z & T LB Z IR CTh D L B 2 T,

AR 272 5 K72 MSC OIEMHALIZIX, 38 bFGF RO ## & KM Ok
VAT AR TH D, LILARRE, GMS O— &7 HHETH D WIO =<)Ly 3 ik
TIE. GMS {ERLEBRIC R, A O, 7 X ROYUGRICED X X7 ED
KGR Z Z T 2 LD bFGF OFEHIIR B 0 GMS i~ #RERIH AAEH % F
MULIERR hr—F 4 U 7R B, #EHENEB LD GMS 76 OMRBIERBE TH - 72
5202 Z (D=, bFGF ## GMS ZNE L7= MSC A7 =1 A ROBFROI=HITIE, #Hs)
SR ERFNEICEALTZ bFGF #5#, GMS OIEREZ BT T 5 BN B 5, bFGF % ki Ak &
FRFICHE# T D 7 Lo —F ¢ V735 TiE. GMS WIRIC bFGF 2ME#i S D 2 & T, ##Hh
REBBENRUET D EBZDND, DD, ¥ U7 ERIGEEEZ & £ 72\ GMS OfE
BYEZBAYE L, bFGF %2 GMS IZ7 L u—F 4 745 2 & T, R L RitticEn -
bFGF #4# GMS 2MERUATRETH 5 L& 2 T2,

AKVE ARG (Wiw iE) 13X, @IREEIKICEMR LT 2O AR Y < —23 2 FIC T 58
LThHD ™ WwIEEFIHT 2 Z LT, AEEEZ HOWTICE 7 F RO ATRE L &
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ZoNb, £z, BI9Fo0OT7 I ) KEAX T VILVBER LTI A X 7 U ILVERESE Z F

(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 OLFRIZAEIC L0 F LR TRE T D 5, £
D=, GMA AW 5 Z & T, KIESEM F TR EAZ V5 Z & 72 < GMS O 7k
BLOLZEMNRAREEZ X DD,

ZITH=ETIE, wwit:k GMA ZISH L, @RERY =F L 7Y a—L (PEG) /K
BRHIZ bFGF & GMA ZiRA LT /KB A LB L, SOV LV 28E T 2 2 & T,
bFGF # 7' L m—7 ¢ V' A[RE7R, bFGF &8 A % 7 U VERERTE 7 F ki +  (bFGF-wiw
mGMS) ZBA¥d 5 & & 62, bFGF-wiw mGMS % Nl L 7= 516 H SR 3R Ml (ASC)
A7 xzrA KOS & AHGIRIEN R O 4 3 7,

3.1. GMA D& X

TINFVABIAEICEVER LT F o7 2 /7 KICH L, 3fEEOEAKA X 7 UL
e K &E5HZ L TOMA &8 LT (Fig. 20A), 7V A L AD I L ARICK WV E LT
I REMFRIZIT4% TH -7z, fit\ T, Ak L7z GMA IRIZ T 2 A VEOGBRGGAI TdH 5
Irgacure2959 Z N L. 840G A RS L7= (Fig. 20B), 4E4MRMREETOY v 7 middsin L=
dextran blue /KEEIK & IECHNZIRFI L7 DIzt L, B #Z OH > 7 )L CIZEfE7, dextran
blue /K¥EE A FEE L 7= (Fig. 20C), LA EDOFER LV | SAMERREIC L Y 7 b3 5 GMA %

&7,

A

GMA synthesis

o
NHz  NH, methacrylic anhydride
/ﬁ\/\\ :
X pH7.0~7.4 :
NH, 50°C
2h

B

UV cross-linkin

JL( J\r’ UV (-) UV (+)
o o 0 o
NH )LZ’H NH J\EH
( \ / \\ Irgacure 2959 ﬂ\ \//\\ Figure 20. Synthesized gelatin methacrylate
/N A U o) / NH NH was gelatinized by UV-A irradiation. (A) The
o)\r ’JY WV-Airradiation o2 o scheme of GMA synthesis. (B) The scheme of
*F‘O °*fo \2 ©° GMA gelation by UV-A irradiation. (C) An
- 2w image of GMA solution added with blue
ﬂ\ /\\ dextran before (left) and after (right)
\H '/\\ O%’i A UV-irradiation.

o‘JY oj:i o)Y
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3.2. wiw-mGMS D&

GMA D& 2 Wit%, PEG DFERIEN 15, 20, 25, 30wtvk 7e5 X 9 ITIRA L. %4t
Mra RS ICE O ATV, 3 DI TbiA iR LBLEE L7z (Fig. 21A), PEG JRED 20
WIW%LL ED & & ERFE ORI (wiw mGMS) & EHEWNBIE S v-, £7-. PEG IR 30
WIW% TIE, BEEMNIT L A EBIER SN2 o T2, HEW T, PEG ORIEEE % 30 wiw%!|Z[E &
L.GMA OF&EE % 1.2,.3,4,5 Wwo%IZZ 2 T, [AEEIC wiw mGMS % Fi%L L 7= (Fig. 21B).,
ZOFEFR, T_TO GMA BEIZHE VT wiw mGMS 285 iz, GMA JRE D EH 2V kL
TN EH Uiz, VT wiw mGMS Z U Hz8 U, BRASEL % O wiw mGMS O % > /37 g
% BCA protein assay (= & 0 JIIE L 7= (Fig. 21C), & O 5. GMA JEFE D £V, GMA
DILRBEIN U Tz, LLEORERZ & &1, RO TIX, PEG OF&IRE % 30 ww%, GMA
DFEIRE 2 2 wiw% & L C wiw mGMS Z/EfL L 7=, #E\V T, rhodamine 2% L 72 GMA % H
WT wiw mGMS Z/ERL L, HOCEEMSE 2 W TEIZZ L= (Fig. 21D), Ki+H1Z rhodamine
HR DR IENBIE SN Z 06 HFONTR 2 GMA RO LD THSH Z LR E
i,
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Figure 21. wiw mGMS were fabricated by using aqueous two-phase system and GMA gelation with UV-A
irradiation. (A) Images of w/w mGMS after fabrication by using the different concentration of PEG solution.
Scale bar = 100 um. (B) Images and the histogrmas of the diameter of 300 w/w mGMS after the fabrication by
using different concentration of GMA solution. Scale bar = 100 pm. (C) The yields of w/w mGMS, the rate of the
protein content of recovery with GMA content before fabrication. The protein and GMA content were estimated
by BCA protein assay. Results are expressed as the mean + SD of four independent experiments. (D) A
fluorescence image of w/w mGMS after the fabrication by using rhodamine-labeled GMA. Scale bar = 100 pum.
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3.3. wiw mGMS & w/o GMS D141

wiw mGMS Ot % wio GMS & il L 7=, wiw mGMS D 7K H1 T O SFEEJRE-#81% 14.02.7
UM TH Y . wio GMS DIk F4% 35.2119.9 pm & Heie L TS, 78— b &
7= (Fig. 22A, B), wiw mGMS O E/KIZE 2 EEOZ (BAHEE) 1311312/ THY .,
w/o GMS DIFH= 292+ 1.7 {5 &L bk L C/h& o 72 (Fig. 22C), F72. wiw mGMS D& K
11 91.1+£09%TH Y. womGMS DEKZEK 96.6+0.2 LV HIKA - 7= (Fig. 22D), #REHEL
e U=kl OF HE SEMBIE LT L 2 A, wlo GMS 13k R ZE OO0 SN
7= (Fig. 22E,F) 7%, wiwmGMS O iZ g Th»7- (Fig. 22G, H),

C

N W W
o wn

Swelling rate

- - N
o uvowvo

w/o GMS w/w mGMS

98
96
94
92
920
88

120 120

Water content (%) =

w/o GMS w/w mGMS

Figure 22. w/iw mGMS was smaller and more uniform than w/o GMS. (A,B) Images and the histogram of the
diameter of 300 w/o GMS (A) and of 300 w/w mGMS (B). Scale bar = 100 um. (C,D) Swelling rates (C) and
water contents (D) of w/o GMS and of w/w mGMS. Results are expressed as the mean + SD of four independent
experiments. (E-H) SEM images of w/o GMS (E,F) and of w/w mGMS (G,H). Scale bar = 20, 5, 20 and 1,
respectively (E-H).
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3.4. wiw mGMS & w/o GMS DR FE 4D LB

wiw mGMS & w/o GMS O/KIFIRHF COREM A I L=, =277 —BIEF/E F Tk
it 2 HEIFZEALEDGRET, LIEF~OEB I F OB E AL ERD R
7= (Fig. 23A-C), 2277 —BHFAE FIZ T wlo GMS [FECNI o fiE S Hu, 2 % ICI35%
FRIF DB SN2 > 72— 5T, wiwmGMS (355 L= 0D, 2 HEH%IZBW T Bk
AT L7z (Fig. 23D-F), LLEOFERID, wiw mGMS (X, w/o GMS & kbl L TRESR I %t
THLEEENENZ LIRS,

>

B
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Figure 23. Stability of wiw mGMS was higher than that of w/o GMS. (A,D) The cumulative release of protein
from 1 mg of w/o GMS or of w/w mGMS with (D) or without (A) collagenase | for 14 days. Results are
expressed as the mean + SD of four independent experiments. (B,C,E,F) Images of w/o GMS (B,E) or w/w
mGMS (C,F) 14 days after the treatment with (E,F) or without (B,C) collagenase I. Scale bar = 100 um.

3.5. wWw mGMS ~M bFGF 7L A—F 4 4

Fluorescein ik bFGF (fluorescein-bFGF) % #3ll L 7= rhodamine 4% GMA (rhodamine-GMA)
Wi & VT wiw mGMS Z{ERLL . 551072 wiw mGMS Z 3t BEMEE CRIZR L= L 2 A,
Fluorescein-bFGF Fi3k D a4t 5t & Rhodamine-GMA HiSE DR (A e D HBIENTRD b 7=

(Fig. 24), Z# XV . wiw mGMS 1ERLEEIZ bFGF ZHshI4 % Z & T wiw mGMS ~® bFGF
DFva—F 4 IR TH D Z LIRINT,
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bFGF w/w mGMS

Figure 24. bFGF was successfully pre-loaded in w/w mGMS. Fluorescence images of rhodamine-labeled w/w
mGMS loading fluorescein-labeled bFGF. Scale bar = 100 pum.

3.6. bFGF @ wiw mGMS & w/o GMS ~DIBEFZhETED L

bFGF @ wiw mGMS & w/o GMS ~D##i#h = % Fhig L 72, wiwv mGMS 1ERUZ IV % GMA
OEEIZR L, 0.1, 1, 10 pg/mg (bFGF weight (ug)/GMA weght (mg)) C fluorescein-bFGF
ZIRAE L WWMGMS ~D 7' L a—F ¢ 7 BTV L=, 72, /ER L7 w/o GMS
& wiw mGMS OB &KL, 0.1, 1. 10 pg/mg @ fluorescein-bFGF & T oAk 2 IR A L. HifG
W T D22 TCRRA M —FT 4 V7 EAT 5T, WSR2 s L, 0% RigH
@ fluorescein-bFGF Hi e st Yo i 2 FERm I F5 i zh = 2 B L 7= (Fig. 25), #5#&ICfb 6
T ww mGMS IZ7 L r—TF ¢ U7 LT & ZIC KD @V EN S O, £o, Wik
F~DRA b —F 4 7 TlE, HHEOEIMHEDNERDRMET L2 —FH T, wiw
MGMS (27 L —F o > 7 LRI =R DS R S vl PLEDOFRER XD | wiw mGMS
~D bFGF OF L —F 4 o FIERDRA v —F ¢ o 745515 L ik U CH#EER
RS Z ERENT,

100 ¢

Figure 25. bFGF was efficiently loaded in
wiw mGMS by pre-loading. The loading

*

80
B w/o GMS post-loading

S ; ;
60 | ) efficiency of bFGF loaded in GMS. Loading
w/w mGMS pre-loading .. .
toadi efficiency was calculated by measuring the
4 r I w/wmGMS post-loading g orescence  intensity  of  non-loaded
L fluorescein-labeled bFGF after resuspension
. L ' 1 of freeze-dried bFGF loading GMS. Results

are expressed as the mean + SD of four

independent experiments. *P<0.05, v.s. other
bFGF/GMS ratio groups.

20

Loading efficiency (%)

0

0.1 pg/mg 1 pug/mg 10 pg/mg

3.7. bFGF @ wiw mGMS & w/o GMS H 5 DR D Lt

Fluorescein-bFGF @ wiw mGMS & w/o GMS 76 Okt % . 8GR 2 Fe A 12 354l L 7=,
B IEAEAE T2V T, wiw mGMS 7> 6 @ fluorescein-bFGF D, wio GMS & Lhifs LT
DT MICEIE L2 (Fig. 26A), 27 7 F—EBHFETIZBW T, ww mGMS 705 D
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fluorescein-bFGF ®fitHii%, w/o GMS & fri L CTIXF L7z (Fig. 26B), LA EOFEFR NS | wiw
MGMS (L w/o GMS & Ebfit U TIRACHEICEN D 2 L AVR STz,

A B

120 120
[ ']
¥ 100 g 100
O~ 9=
o3 & [ ‘,; 80
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- ® w/o -
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Figure 26. bFGF was more slowly released from w/w mGMS than from w/o GMS. (A,B) Cumulative release
of fluorescein-labeled bFGF from w/o GMS or w/w mGMS without (A) or with (B) collagenase | for 14 days.
Results are expressed as rate of cumulative release of bFGF with total release of bFGF for 14 days and expressed
as the mean = SD of four independent experiments.

3.8. w/w mGMS & w/o GMS [Z#8#; L 1= bFGF DA YiE M D LR

~ 7 ZJENT SR 3E R A RORK m17.ASC D5l & F5E212, wiw mGMS & w/o GMS (25
# L 72 bFGF OEMIEMEZ WST-8 7 v A 12X Vil L7= (Fig. 27AB). IINT DRI 112
G END bFGF L, #5#C V7= bFGF £ % JL%E(Z 100 ng/mL & L 7=, bFGF-w/w mGMS
I% bFGF-w/o mGMS & bz U CRIFEFEE S @ o7z, Tk, Fre—7 4 7
Ko TH S 7z bBFGF OAMNIEMENRFF SN TWD Z LRSSz, £7-. bFGF & wiw
MGMS (ZH#i T2 2 & T, AWiEMEN M L2 Z &R ENTz,

A B Control (Free) w/o GMS w/w mGMS
14
1.2 ™ Free bFGF
E 1 ¥ w/o GMS bFGF (-)
g ¥ w/w mGMS
8% 0.8
£ o6
o
g 0.4
0.2
bFGF (+)

bFGF(-) bFGF(+)

Figure 27. Bioactivity of bFGF increased by pre-loaded in wiw mGMS. (A) The bioactivity of bFGF
estimated by measuring the cell number of m17.ASC after culturing with free bFGF or bFGF-loaded GMS.
Results are expressed relative to non-treated groups and expressed as the mean + SD of four independent
experiments. *P<0.05, v.s. other groups. (B) Images of m17.ASC after culturing with or without free bFGF or
bFGF-loaded GMS for 3 days.
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3.9. bFGF-w/w mGMS W ASC R 7z A4 FADAE

~ 7 A JERENS AR~ & BB L 72 ASC % VT bFGF-w/w mGMS Z Nl L 72 ASC A 7 =
0 A ROVERZRA T, ASC Mtk & bFGF-wiw mGMS ki 7% 2:1 DR TRAL, 7
Ha—2f-D~A 70y /VZHERER, 24 R T 52 L CHilRA 7 2 a4 RE2/ERL
2. 7od. HHEEIERE 100% & L7z & &, bFGF-wiw mGMS TlIisa B0 0 bFGF 1%
#15pug/mL TH %, bFGF-ww mGMS ZiRE L7CHETIE, fLOREE iRl TAT7 = A K
A XRHER L7z (Fig. 28, Table2), F7-, Milax7=nm 4 KH7=VIZEEN5H DNA &b
BML7ZZ Ems, MilaA 7 zuA Rz OMIESHEML T D Z LRI,
#HEWNT, Lysis buffer Z HHWWCHIfAA 7 = A REBIE L& Z A, wiw mGMS ZiEA& L7-
B TOH wiwmGMS & & 2 DR85S, 72 .wiw mGMS &R G L 72 RER] T,
Z ORI BEICKE TR LN -T2, BLEXY, ASC & bFGF-wiw mGMS # 4G L~
A7vy ) VHTHET 5 Z L T bFGF Z#N1 L7 ASC A7 = u A ROMERIZHR ) L7z,

Control
X M "-
oS es’

Figure 28. ASC spheroids incorporating bFGF-w/iw mGMS was successfully fabricated. Images of ASC
spheroids fabricated with free bFGF, non-w/w mGMS or bFGF-w/w mGMS. Scale bar = 100 pm.

Table 2. Properties of ASC spheroids incorporating w/w mGMS.

Control 1 pg/mL Non-w/w 1 ng/mL ?FGF bFGF-w/w
bFGF mGMS non-wiw mGMS
mGMS
D'Zi?:)ter 206 + 28 214 + 28 232 +31 225 + 33 286 + 27
DNA/(i%';ero'd 442+053 @ 543+101 @ 669+044 | 736+157 | 7.46+0.70
GMS/spheroid - - 1890 +250 | 2360+190 | 2030 + 260

Results of the diameter are expressed as the mean + SD of one hundread measurements.
Results of DNA/spheroid and GMS/spheroid are expressed as the mean + SD of five independent experiments.

3.10. bFGF-w/w mGMS DREIZ & B ASC X 7z O4 R & FED T

Live/Dead 4:faiz LV ASC A7 = A NNEOMIM AR Z TN L7 (Fig. 29A),
bFGF-w/w mGMS ZWNE L7= A7 =1 A R CIE, MR 7 = v FNEICFEMAL B R DAR G
BT E A EBIES N o7z, F\v T, WST-8 7 v A ZHWTHIIMA 7 = oA R
DA S OGS M A2 BE L 72 (Fig. 29B) . & O H:, bFGF-w/w mGMS Tl D #E &
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el U TR ER A BT R Lz, LLEDOFER LY . bFGF-wiw mGMS ONELIZ X Y ASC
A7 zaA FHOMIAEFERNR B35 2 L3RI,

1 ug/mL bFGF
non-w/w mGMS

bFGF-w/w mGMS

A Control 1 pg/mL bFGF Non-w/w mGMS

Figure 29. Incorporation of bFGF-w/w mGMS
into ASC spheroids increased cell viability. (A)
Fluorescence images of ASC spheroids fabricated
with free bFGF, non-w/w mGMS or bFGF-w/w
mGMS. Live and dead cells were stained with
CFSE (green) and PI (red), respectively. Scale bar =
100 pum. (B) The WST-8 metabolization activity of
10 ASC spheroids fabricated with free bFGF,
non-w/w mGMS or bFGF-w/w mGMS. Results are

oD
(450 nm/620 nm)

o o
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oG awnN
0
v

=

» < .
0&‘0 .‘;5’ & ‘3(0 " 0@‘? expre§sed as the mean + SD of four independent
S . & \6\»&@“«‘@ experiments.
R o«@ \"q\,\\"‘ q""\
PO

3.11. bFGF-w/w mGMS OINA [k b ASC R 7z O4 FOEIEABERFHINEFE

ASC [TEFEFEREEIZIBW T, HIFla OFEBERITHEWANGIRIRK 7 OB &2 M L35
ZENEENTWS, £ 2T, bFGFwiw-mGMS ZWN L7 ASC A7 =1 A RO HIF-1a
DBl 2 AZ Ty T 4 TIEICL VA L7z (Fig. 30AB), ZDfE%., bFGF-w/w
MGMS ZWNal L72 ASC A7 =2 A R TlX, ww-mGMS ZINELL7RWASC A7 = A K (=
vhu—b) BELER L C HIF-1lo OFBENFEICH L, RIC, ABHRER T TH D
VEGF, HGF, TGF-B1 ® mRNA %8l &% gRT-PCR |Z X Y #Ffi L 7= (Fig. 30C-E), % D5,
bFGF-w/w mGMS % Nl L7= ASC A7 =1 A KH1dD VEGF, HGF ® mRNA #Hl&iX = k
H—AFEORAT7 zu A FEHE LU THRBICHEM LT, £/, TGF-BL IZHB W T HMd A
M85 72, LEOEL Y | bFGF-wiw mGMS NELIZ L D ASC A7 =1 A K DAIGA
PN T OFRBENE L35 2 LAVRENTZ,
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Figure 30. Wound healing factors were highly expressed in ASC cells in spheroids incorporating
bFGF-w/w mGMS. (A,B) Western blotting analysis of HIF-1a in lysates of ASC spheroids fabricated with free
bFGF, non-w/w mGMS or bFGF-w/iw mGMS. (B) ROI of HIF-1a expression normalized by that of GAPDH.
Results are expressed as the mean + SD of three independent experiments. (C-E) The mRNA expression of
wound healing factors, (C)VEGF, (D)HGF and (E)TGF-B1 of ASC spheroids fabricated with free bFGF,
non-w/w mGMS or bFGF-w/w mGMS or monolayer-cultured ASC cells with them. The mRNA expression is
normalized to that of GAPDH and expressed relative to the monolayerd ASC group (control). Result are
expressed as the mean £ SD of three independent experiments.

3.12. bFGF-w/w mGMS #REa L1- ASC X 7 O4 FOENEEEZIE DM

%12, bFGF-wiw mGMS N4, L7- ASC 27 = v A ROAIEIEENELZ ML, ~
U A EBIZEL 5 mm DR F 2 W CAIG Z /ERL L | B2 T IZ bFGF-w/w mGMS % N4
L7ZASC A7z A REMIE LTz, £, KEOIMEIZ L 2RIEGOEE &P <Teoico
FAVIC R—=F VRO ) arTa—b (splint) 28385 L, fOTHT72, 20k, BRI
CRMGER O mFE A HET H 2 & T AMEIER R & Rl L 7= (Fig. 31A,B) . bFGF-w/w mGMS
ZWE LT ASC A7 = A REBME LIZBHCBW L, thoRE L g L TAHG DO V1 A
INEL BN A SN, 2 XY bFGF-w/w mGMS DO#ifIl 2 7 = 1 A R ~DWNEIZ
D ASC A7 = v A ROIRFENIRPRT D Z & DVRIBENT,
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Figure 31. ASC spheroids incorporating bFGF-w/w mGMS effectively repaired wound. (A) Wound closure
ratio after subcutaneous transplantation of 200 ASC spheroids incorporating bFGF-w/w mGMS or not or
injection of 4x10° bFGF-w/w mGMS. Results are expressed as the mean * SE of three independent experiments.
(B) Images of the wound area 10 days after transplantation. Scale bar =5 mm

3.13. &

MSC (IR C, SEFAEER . M BFEREER, Ji7 R b—2EH. PiLiE
. AR OIEMHALER 2368425 2 & D, kxR RIS B IR R0 4 &
ALTND T80 L Lnn, EHEEEE=yT (1-5% 0,) RERICFET D720, EW
FARIEE (20-21% Op) BRIE TG CIL, MIEIC b, FUsnZ SOs, MREEER 23
KT 2 2 ERMESNTND 808, F7o, BIHRZRIZEWTH, RBERFENMIE (7
A FR) RRIENEL Dk LWBREE Tl HREOIR TOMINSEIC L W IGRAIR A ZED L7
W ERHEIN TS 828 Zd7=, in vitro 38 X OVin vivo 0 i C 13 R i M i 24
BERMICHIA T 2720 OIS 2 T ARMETH D, TFE, 2O OMEE RIS 57
DICEBRBRE ORGS0, EWE AW TATLEE A ST b % MSC &6 5 Uik
MBRBETHEETHZ L0, VA MIA VR EOEDZRHNTHILEST 2 Z LI2L0, B
%O LWVERE FICBWTHAFEY 7 F ML ABERNH LT RN mEShT
UND 8808 LN NG, TGO T e —F B RTOMIZIC KT AL TH Y Z L
5. BHZIZBW T, RN KROR T ZEREXLND, TOH, BEKkIZE N
TH MSC DREBER + RIS E DLV AT ANMETHDH L EXHND,

A7 = oA RRCHIIRIE, 3 R Tz L B0 RMBEREICE D ILd, MSC A
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T xuA RZEWTIE, foMiia s T8 0 RBEREES LY MSC ZigH kL Tns Z &
DEROLND, o, MROAT7 2 v A MEOBH~DIEHICIHE W TIL, MilassEiREd
OFMIEFEF EAERA DSBARSICB W T ORI SN D Z &5, MSC OfEM: & MR i C
MEFFRTRE BN HIETH D B BND, —FH T, MldA 7 =mA R TIE, MlaEsic
BHEL TSm0, WE~OFEYOFBREDMRN &b EWIZ L HRTAEIIRETH
Do ARFFETIE, AT zu A FRNEICH O U OEMEHBEH LI T F ki 2 W
WT 2 IS Uiz, AFETIE, BEFEOMA 7 = v A RCIXRECTH 72, M
ZxzuA RNE~OIEMOEENRRETH L, £o, H _FHICBNTWoOGMS A7 =1
A RIZWNE L2 BRI RER SR BR R O UGEN FL 7= — 07 C BiBlC/ERk L7z wiw mGMS o
WNEIZBWTIE, A7 = A RNEO HIF-1a iEPER EF- LW iao, KEEREREN
KV poe B2 NS, £ LT, MSC iGN T 23 2458 Lk 12 NE LTz
WHETHIRA 7 = uf REBHTHZ &b, BREEO MSC OIEMHEL b HIfFcx 5, LIk
D EIPBARIIGE TR DAV AT, ERETIXREECTh - - R A fif ik L, MSC OHHE
Z e KIZIE D33 g 7 BRI e 0 H b B2 bild,

INETIZHWo GMS 1E, R7 v 7 Fx UT~OISHBINHRE TGS 582 Z b
X, BT F UL RRIC R A LB EIC X D BAOHRBATEETH Y . BB A
HAEFRALIERZ v Xy VT D006 THD, o, KR ED X Ry G w8
# L7z wio GMS I3 EER DB ~OIGHA IR STV 8162, UL 6, wlo GMS
X OERLEBFRIZH W T, AR O ARIEEDOE AR, Vb 2 RlS L o InEVLE
w/o GMS ZZELT 1D DEUMEISIZEBNT X R BEORIERRE G Z L b, £
T F R ~D S X B OB, FEMHEEREZRIE LR T ERZEOR R K
0—7 4 7RO ND, FFEICEOTIE, BROEEPRL T ORMIZEBHN D720,
FOBHEIIZBAN DD, £1-. BT FonboEYOKIIL, BT F o ORI EE
WRETHDHN, TONRLKIAFORMmMNSHEZ 5720, BB TE 20, A6
72 CBA%E L=, wiw mGMS T ERLEFEIC ¥ v 7 OB 2 G £z, Z X
IJEDTva—T 4 VIR THD, Ta—T 4T ERAa—F 4 TR
72BE. RA b —F ¢ U I EOBINIME S BEROE TFARONE—FT, 7
L —F ¢ 7T HERICE RN einoTz, ZORRIE, Fva—FT 40 7 ICBIT5
BHEDROPER 728, B r-REM TR, ww =~/Ly g UERIEED PEG fHE ¥ T F
VHBIOREIC L Do EBEZ NS, Fio, KMETHSEREIC T D5 BOE~ORLAE
X, FFER S T~ DM AEVER, TVRE, BLIOR ) ~—0EAENEEGT5 ™, 200,
INOOFEMEREHEIT 2 Z LT HICHEEZEL N LA ThDL B2 LD, LT,
Fu—7 4 U ZICBWTEHENH AR Z N S R0 oD, B OA I 6720 3EH
DN TRETH D, ThiaTlt, ABHOBEMNEZ LS4 A7 B I F 2 M- wiw
MGMS ([CEEBMOTILT I U E2#HHT 5 Z LTI LTWb, £2, Bk GMS
bl LT L7z, wiw mGMS 7225 @ bFGF O JigtiE wio GMS & [RIEEIZ GMS D4y iR’
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HHWECTH D EBEZDND, wiw mGMS TiE, w/o GMS & ki L CZe@EPEnsm kLT
HEEBIT, EYPRTREIZRDELLRNWZ EDREMERM ELZEEZLNRD, L
L. A TIER L 72 wiw mGMS 1%, =277 T —EBFE T CTOL RO L7ehoTc 2 &
Mo, BYOBHBARF5ThHD L0, BHEHROLREWIBREN DD, AX 7 I NVEE
IUIBEMGIE, BT F o ~DA X7 UNVEOBEAZEIZL VR ARETHD ® Z b, A
27 UNEOEANL LT 52 L2 -> T, LVENT ww mGMS Z/ERATRETH 5 &
EHIT, mEMEbREICE L EEBEA NS, LEXY | AW TR L7, wiw mGMS %
HWiE o7 va—7 4 > 735, /6RO wio GMS ZflWeAR A e —7F 1 7ikICE
JARIEE TR L BN FIETHD EEXBND,

VAR Tl MIMEER K OVEF RN BRI R ERET 5, AL TIERL
bFGF-w/w GMS Z Nt L7- ASC A7 = v A R TiX, BRI T 5 Mg X O
e L L=, 7 U —® bFGF ORMEER L OFEE#HE O wiw mGMS OWALEEIZIBWTH =
b= L LT ASC A7 = v A R OMIEOFRIE L 722 DNA &I L7 2
LG, ZOmT T —FRNENENMIGA T oA R OMEE 2 TEH L LT & B 2
b, F7-. bFGF-wiw mGMS NaEE%E 7 U — @ bFGF+3E4# D wiw mGMS INELEE & L
i L7- & & DNA ER3FS% T H—5 T, WST-8 fREHEME S @ MEm 2 R Sz, i,
AR 7 2o A RHOAEFREZKML TOWDLRERTHY . bFGF DA 7 =1 A FNEF~D%
NN O EFR MR LR THD EEZDND, T, MIEEEREIZ OV T,
Mg A7 = a A REd LY bFGF ORINC L 0 AlETREIN - CTh 5 VEGF, HGF, TGF-p1
OFBEANR SN, —FH T, ASC A7 =1 A R ~D wiw mGMS @ PNALD A C K fakk
BEICIZIT L A EENR BN ) > T2, ASC DOHIFAA 7 = 1A FAKIZ X D AHEIEIEEK T
FEHLA X, MR T = v A FNEOREEHREEREE FIGZ LT HIF-1lo OFBL &S\ L
ZLICEDbDEERBND, £, HERERE T bFGF OB X v AIERER DR EL
WA EL7EZ &6, bFGF BR G AIGERRE - ORBUE L TW1DH LEX HD,

F 72, bFGF-wiw mGMS Offild A 7 = v A R~OWNalE HIF-1la OFET &2 NS w7z,
ORI, B FEE EICEIT D wio GMS ONAIZ L VI A T = 0 A RNERO KBRS
BRBE N U L 72 e, B RTERHRE MC3T3-E1 2 7 =1 A RIZEW T wlo GMS DINALIC
LV IEBFRENGET HHRE BICKT D, ZOKKNIE, wwmGMS & w/o GMS DD
BEWNZHDEBZBND, wio GMS 1IA Ke ki Thsd Z EBNgESh D, £
D7 SEMBEE TH SO OB S iz, — 5 T.wiw mGMS TIERHEIZOTE 172 < |
Lo & LIEENBZE SN, £72. wiwmGMS IZ w/o GMS & Bl L T &K RO
BPRED o T2, 25 OFER S . wiw mGMS X w/o GMS & ik L TR Y ~—2NEIZoE -
THEETHY | MEMET ORI BEOFBEENMENZ LB bND, £z,
bFGF |2 & it o¥gints X Ol EaRIE o m B3, RTa e oME &4 m L LT
NWHZEBLEZLND, TNHLDORREND, BEREDKTIZE 7220 HIF-1o DFEBLN E
HALI-EBEZBND, RIEROEY MSCIZEIT 2 IKFEFRERBTAERIL, MlatRE 2154 5
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728 . ASC A7 = v A K~0 wiw mGMS OWNEIE wio GMS DG & bl L CHFITH 5,
PLEX Y bFGF-ww mGMS ® ASC A 7 = 1 A R~DOWNEITHINAELESR, Mlarkhe 2w k-
BN FETHLEEZLND,

AMEIRIRIZH VT, bFGF-wiw mGMS NEL ASC A7 = A Rig= hr—/Ld ASC A
TxuA REHEE LU CTEVIERDIREZ R LIz, AiRO@EY, 2 hr—/L D ASC A7 =1
A FEHB LT, Mladfrs, MaRIcEN TS 2D, AFEENN LT 2L & HICH
JEE S Sz ev B2 bND, Ll HELOMIEEEIC SOV TIRHA AR S
W2, ELRDLMEEDLETH D,

Lk, # =3 ClE, AkME THSEEE S GMA ZIGHT 5 2 & T, HZICbFGF 07 Lo —
T 4 v 7 A[RE7: wiw mGMS ERUEZBESE L=, F£7-. BA%E L7 bFGF-w/w mGMS Xk D
bFGF-w/o GMS & Li: L C bFGF O#5flizh=ds T ORMIEICEN D Z L 2o NcTH L &
HiT, ASC A7 = A NIZHNET D Z LT, ASC DAIEIEHR R &1 LS5 2 LIgkD)
L7,
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+=A
A af

ERII=ZEIIORY, eREMEA T =u A FRAFEZ AL LICMilZ 7 = v A R
BREHIBENC DWW TR L. LT Ol 24572,

B—E ESHMBAT7IOAf FPROMBBEICEEZREITREFOMRALLIVHBEED
ke

NIH3T3/MING 2 7 = 1 A RART a7 > = VR OMMRIED ., BH 12 NIH3T3 @ FAK
TFNEA LTCRAMED & 2 failEE I LV Bk s s Z &2 R L7z, NIH3T3 D = /L
Rk~ DWEEFHE L HIZ collagen | =2 —7 > 7 LTcvA 7 v U = /L% T NIH3T3
O 27 fEl A~ ORI ENRLET 5 2 LT T X AROMIEELE % 759 NIH3T3/MING A
TxuA REHDHZEITHREIL, NEOMIRELE % < X 5 AraEtE 2 R LTz,

BEEE—H BMRAEMTA/O0VIILORRE

PDMS ([Zi#ifg{b v > 7 ARG LEET 5 2 L2 X0 REG RIS U TEEHR 2 Fifithic
J&tH9 % PDMS B Z/ER L, Zhak~A 27 v v /UL 52 & ClELS~A 71
U VERE L, ZOBEERYA /0T o VEMAT S Z LT, BT OBRFERED
KT A 722 & NI A 7 = v o R ORISR ERE OEFICKRI L, BRAEm~ A 7 1
7 VHIIATERICEN MR A 7 2 a4 FOERICARHTH A Z 2R LT,

FIEEZEH ESFUoMuaFREMBER IO FORE

w/o T~ /Ly g R KD ERIL 724D GMS % HepG2 A7 = r A RIZNETHZ
& T, HepG2 27 = A ROIKEEHKERER L Ol AEFRE2UE L, £7-. GMS NG
WLk VM A 7 =14 R HepG2 @ CYPIAL {&ME L A2 B M L-, B EX Y, GMS
WM A 7 = a4 R, M7 RB L O ICEN MR A 7 = v A ROBIIZ
FHTH D AHEMEZ RLH LT,

B=E EEMHMFMREERFEHA 27 IILRERES F oMU FERNS LIER
HREERMMER 7z 04 FORF

EREE PEG AT HIC GMA YRR & 0k L, S8MRIC L 0 280895 = & CL ek D wlo GMS
Ll U TR 0¥ —M, ZEM, bFGF ORSEZNEE L OMREIZEN D wiw mGMS @
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BHIS I Uiz, £ 7-. bFGF 5% wiw mGMS % ASC A 7 = A RICNAT 52 & T, f
FOAEGFRE X ORUEIREIK O mRNA BEERM ET5 28, AIEET L~ T ADK T
B OB E N LT 52 L 2 LN LT,

Pl FBHIZ, A7 oA FEBRERS X ONTOM/NREEIZER L, Ml EEoF]
M. A RBBEME D7D DT, bFGF #5#E 7 F ki - O L v | KBl E o
HAE, AR AR X OMRRaASRE O EICER ) Lz, AAFFE TR v ilix, BREBIEHT
B L OHRET T VICHI T ATRE 72 S REMII A 7 = 0 1 ROBRZEICA A m R 2195 %
DEEZD,
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HiEE

DDA, ARRFFEICER LT, RAGEARE 0 2 IF5 8, HHisEZ Y £ LIRS
RFZBSE R SR E IR O L VR HEEL R L ET,

Flo. BIBHEZRE R 2B E LEIEE 2B £ L7 FURBER R 7)1 e %
FAPRZFER AR SifA CHEBIRICEA TR EHOBEZR LET,

SFBRO—ERCEE . HBVE, BEEEEZIBY £ LI RFEE T N REdR,
Al BRFRZPGE LA ER 1K —BHERER . AR R IR ES ARl Bh 20
LOHOTERLET,

ShiT, fx OEELEE 2BV F LIS R RZPBEE A FERR R e 750 B
HE—F, FRHCFEBRO—ERICEE DI SFAE R (DOmERR, IR TR
LET,
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RERDER
E—E EROH

[1] B

BNy afihA — 7 VEE R (DMEM) & RPMI 1640 K53 B KRR X 0 A
L7z, MiRE 7 NVa—2E%K DMEM & focal adhesion kinase (FAK) inhibitor 14 13,
Sigma-Aldrich £E:2> 5l 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 Ffitfit (CATALYST SILPOT 184) I L ¥ v a—=2 7t XV iEA LT,
Cytochalasin D & Y-27632 [T CHIBEMRA S L W EEA L7z, & HI%E &L 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 ZRILiT R O Feflkdh 2 2,

(2] Hmfakk

YT AA LAY =R MING (ZRBROR R BE B 27 R ZE A i e il 48 770 B 2 IRyl
—HR L VLG LT 72ue, MING [3FE@{k 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 %00 L
72 4.5g/L @ glucose & I-glutamine & & e iR /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,
INTRM IR AN AR X 0 fie 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 KENR LA 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 VERITEEORE I THERL L 72 35, B L & S 03 —(12 400 pm (ZF%

48



Fraie R—2ROEENEES| L= 7T 2AF v 7 BIER O #H % . 3-dimensional printing
system Z HIWTHER L7z, PDMS & ik FHfiti 2 10:1 D TIREG L7- PDMS IR &K - IZ85
Az X, 60 °C, 2 KLl EfE 32 2 & Tk & E 7, SO/ PDMSHl~A( 70y =
VIR G | S A FIBE L BRI 35 mm MBI/ D K5 IZEE LIz, Foivie~v A7 nm
U OE S, PRIER, RRERILZNEI, 310£5 um, 310+ 3 um, 432+20 um Th -
oo o~ A 7 vy o VENIE, 6 Yo VT L — MIEER, =¥ ) — VIR LT- 1
WIV% PNIPAAM %~ 7 1 v = LA Bl 2mL 00 L, i@l 7k & AL #%., 60 °C, 1 B
PLE e 52 & C, Zma—7 47 %Lz, F7-, collagenl 2—F 4 > 7~ A7
0o UE, 6 U7 L— MIFRER. 50 ug/mL collagen type | % i&fi# L 7= 0.02 M FERS %
SmMLIML, —&KA v FaX—hLzObIZ, BEEZRW-& & PNIPAAM 22— ¢ > 7
Z 0 L CHERE L7,

[4] IREMIEA 7 = v A RO/ER

HE R L7/ % 0.25 wiv% trypsin-ethylenediaminetetraacetic acid (EDTA) & % Fu»
THYX L7z, B L7z 27e pliia % 1:1 OFIS TIRA L. # 5.0x10 cells/3 mL CTHE 12 775
L7z, oW T, w47 VEREZRELZ 6 UL L— M, FA% L7 iniRmik
Z 3mL #&7fE L, 5.0x10° cells/well T 72 Ikgf], 37 °C. 5% CO2. MNmIRAF N CTHE L7z, 72
B, HBORREHN R 2 25581, ThEoMIcE L= lia 1.1 CRE Li-ihs
RAKMIA 7 = v A REEER M E L CHVZ, NIH3T3/MING A7 =1 A RiZBW\ T, 0.25
WV% trypsin-EDTA IAHRIC X DA 7 = A RZMEE L, MREHEEIT S 2 & THill A
ZxuA Rbiz Ofasca Bl Lz, £7-, Dil ££#% L72 NIH3T3 & CFSE 5% L 7= MIN6
T NIH3T3/MING 27 =1 A RAZ/EBRLL | trypsin-EDTA (2 X AfE#%IC 7 o —H A R A |
) — (Gallios; Beckman Coulter ££) % H\ T NIH3T3/MING A 7 = &1 A R DAfaLE 2 1 &
L7z,

[5] IRAMIEA 7 = v A Koot iE o R

H g 2% 1 O 2 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 LT RARIIEA 7 = v A RE S L — 5 —Bf8%E (Nikon AIR MP) |2 X V) #1%2
L7z, £, ZRICMTICBOL TR, ERLEZBASHIA 7 2o A REREoRss b &
\Z—HBeZE L e HIE CHELA IR 2T 7286, ~ A 7 o U = L HHERL L 72 fifR A 7 = m A
K% U kR (PBS; 137 mM NaCl, 2.68 mM KCI, 10 mM Na;HPO,, 2 mM NaH,PO.)
\Z& D 3EIBEEE., 20-25 °CERMF FTAW ST ARNLT VT v RER Y U IBEER (707
AT A7) ZHWT 15 pEELHE L7z, D%, PBS T 3 Bl A1TV . ScaleSQ(0)
(22.5 wiv% D-[-]-sorbitol, 9.1 M JR3&. pH 8.4) T 2 F¢fi], #c\ T ScaleS4(0) (40 wivd
D-[-]-sorbitol, 10 w/v% glycerol, 4 M JR3&. 20 viv% dimethyl sulfoxide) T 2 Rfff5LEE4 25 2
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ETCEIULAIR 21T o7, ZBIL LI U 73t ER L — P —BAMERIc L Bl LT,

(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, IEERLERIZZNENLL 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 THLERE L 7235A 2B W Tl B 7 L — Mo flla & [N 4 5 12
FERIAT LV RIFLESRIC T Lz, A 7 v /LT 24 KO8 #E%, HES L —F—
PEMEE I L 0 ElZ2 L=, £7-. FAK inhibitor 14 ORTALERIL, 7 L— kH b Ml Z [B]IY
5 24 AT L Y 10 uM FAK inhibitor 14 % ¥&fif L 7-Bs i CHs% 425 Z & TiTo 7=,

[7] gRT-PCR 3%

Sepasol RNA-I Super G Z M\ T, 800 fHOMIfa A7 =4 KXV RNA ZHiti L7z, 556
7= 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 V=, AW 7 74 ~—IZLLFTD#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 =
IV % FV =, 50 pg/mL @ collagen | Z 97> L 7= 0.02 M BEERIAIRIC 4 °CC—EENT 2 & T,
T oNR—Fx UN—DERNC 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 VW CHIE L7z,

[9] Visual scoring
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WEOREFIHEV, NIH3TI/MING 2 7 = 1 A R ool & 4 & &A1 35 L 7=,
NIH3T3/MING 2 7 =1 A K OMMIALE % LL T D 5 >0 548124515 72 (Fig. 1C), (1) NIH3T3
D =7 FEIAN 75-100 % MING (272041 T 5, (1) NIH3T3 @ = 7 543 50-75 % MING (2
BT, () MING © =7 fEig 2 50-75 % NIH3T3 (2 b T\ 5, (V) MING ®
=7 NN 75-100 % NIH3T3 (2O TW 5, (V) Zo0fldns b 72 2 a4 il 2 R4+
W TER, 1 ODORES7-D 100 KD NIH3T3/MING A 7 =11 A RIS L —5 —§f
B 5 =& 5T L 72,

[10] #edt=rofigtr
HEEBREITZ. AT 2—F v O tREZEHAW-, £72.p<0.05 ZHEFLHINCHE L LT,

[1] B

WEER{E A1 v w7 I collagenase (Clostridium histryticum H13&) 1%, Sigma Aldrich £1: X v i
AL7z, MAR (KBS v —7) 1%, LB (LRSI v A L=, Hanks’
Balanced Salt Solution (HBSS) 1% H /KfSERA 4L VA L7z, Mhoil3Ei3sH—5 & [FH
Hobo, b L AXHIRORRE & FViz,

(2] ARk
YU ARAXT ) —~flilatk B16-BL6 X, BRI NAF Y Y =AU X —tnBEEA LT,
B16-BL6 iffificli% 10 vivde FBS, 0.2wiv% fREE/KSET ~ YU 7 L, PSG, 2 g/L glucose &R/ L
72 DMEM TH:# L72, HepG2. MING 155 & AR D ik Th#E L 7=,

(3] EHE

6 HlHD ICR RIEME~ 7 A% HAR SLC RSt I VAL, 20X v a FRE T T
FEUERR & K& 52 THIE L1z, T XCOBPERIL. KPR FBEE PR OB 5
BREBSOERER T T2,

(4] ~ U AJENTHCRFEE R (ASC) DRIE:E
ICR~ DA (6, &) Kb, IEEEASHGHALAZ HEEL . 1 mg/mL collagenase & A HBSS
HIZC 1 mm R EE ORI FEWr L7, 1R 37 °)CTRERLER L 72D HIZ, 100 pm 7 «
SV B —Z% 5@ LT MR &2 HBSS (2 CTid L. RBC lysis buffer (155 mM NH4CI, 10 mM KHCOs,
0.1 mM EDTA) (2 CHRIMERZFRE Lz, m0NC LY, Mgz B Lz 5, 20 vivde FBS,
0.2 W% [REE/AKFET NV 7 A, PSG Z¥RI L7 DMEM TE:#E L7, 24 WM& IS IERSE
oz B B % o 72 FER #1012 0.25 wiv% trypsin-EDTA YRR & F W ClElR L 7= HiiREE 2 ASC
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& LTERICAW:,

[5] W@ER{L Ly o AEIRA LTz PDMS 285 OREFR AR OHIE

PDMS Lt LAt DIRAY (10:1) (CxiLC, E&EHE TS5, 15, 25 wwo%E 725 K 9
WEE L T LERAE L, 77/ arFa—T721g T D0 E LT, 60°C, 2 R OALEL
WCE 7y rarFa—T7NTHL LT, ESAKZ S mLfE=E L, 1. 2. 4. 6. 8, 12,
24, 48, 72 R[EtE DK OEFRIRE Z in A ieFEt (/v F A —4% HQ30d) (2 L v #HIE L7z,
E7o. 24, A8 MR DOFHNE IS KA HLY #ax 72,

[6] Mestmi~A 27 1 /L OER

PODMS i~ A 7 0 0 = W BH—8 L RO HFIETER LT R~ A 7 1 U = U
PDMS & b i DR STk LT, HEH TS, 15, 25ww% & 725 K 52 &mﬁw
VULEIRAEL., TD%IIPDMS v A 7 o v o)L L RIEED HIETER LT,

[7] MR A 7 = a1 ROfER

HE R L=/ % 0.25 wiv% trypsin-EDTA & 2 VTR U7z, B U 7= 40 2
5.0x10° cells/3 mL CHFHIZFIRL L 7=, fev T, FA8 Lok s 3mL~+/ 7 2y =)L
FERAEFRE L7726 7o/ L— MIHEERL L, 5.0x108 cells/well D C 72 B§f#], 37 °C, 5%
CO2, MWmAIE T TR L7z,

(8] MR~ = v A ROV A X, HMilatkoRE
ERLU7-MilA 7 = m A R%&, BEEE (BZ-X710) FCHIZE L=, BONI-EH LY Ml
A7z ROmEEZNEL, MERELLEZOBEREFE N L, £z, ilax7xnm
A K% PBS 20 pL #{Z 20 &= L, 80 puL > 0.25 wiv% trypsin-EDTA I&k & il z.. 37 °C,
DB DL TAT zu A RE2MIEL, 50N TCMIREET D N N7 —EHE
PEBRZFRIZICHIA 7 = v A Rb7- v OEMEZ RHE L,

[9] Live/Dead 4:t1

ERL L7/ 7 = v R4, PBSIZC—REEPEH L7, 10 uM CFSE & 5 pg/mL propidium
iMW(M)%%%LtOWWﬁM@&V\37%?@@?6’&?%%%&%%%&%%
& Yefa 7=, Live/Dead Yefa L7=#li A 7 =1 A NiX — B L RROFIECEE, B
fEZATWIE S L — P —BARE TRIZE LT,

[10] HepG2 K5 ErEEH OWEF IR O HIE
AR OMIIEA 7 = v A RERGEICHE, BERAER~A 7 10 = L HIZ HepG2 A& L |
24, 48, T2 WFf#ZICHEHZ RN U, K5t OFESEIRE 2V AR FFHC L D E LT,
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[11] HepG2 27 = a A K OIKEEFREREE DM
FERAER~A 7 1 7 2 /U2 HepG2 Z##EFE L, 1, 48 IFfH]£1Z 1 uM MAR & A B HZ 5l
AT, 24 REZ IS DIl A 7 =1 A K% 0.25 wiv% trypsin-EDTA {&iKIZ LV
EE L, S oMk zHN T 7 e —% A X MU —EICL Y | Mg o MAR 3%k
D HOGIRE 2 JE L7z,

(12] HeRt=RafwtT
W ARV IX S — B L RIRRD IR LV T o7,

BoEETEH EEROE

[1] 33

NHS-Rhodamine /%, Thermo Fisher Scientific 1:7> S A L7z, Span 60 & tween 60 |37 7
TAT AL VEEA L=, Gelatin (type-b, bovine bone derived) & agarose i3yl ik
DA BIEA LT, oIS —=, H _mF M EFEKRobD, b L IXHRO Rk
R LAY

(2] HmRaik
HepG2 I 2\ ik, 5 — L AR O HIE TERICH W,

[3] GMS D1

GMS [Tt = DA %2 — ¥k 28 LIERLL 72 53, 60 °CIZiR 7= 4 mL @ 10 wiw% £ 7 F 7K
TR % 120 mL @ 0.1 wiv%® span 60 Z AR L7c A — 7 4 A VT T Lz, fel\TAY —
7 —% A T 1000 rp.m., 60 °CT 1 KR L, WIO =~ /Lva U AFR L7z, JK RITT
A CETHRL, BFFvaglem~aind RaZ b L, ki ra2ER L,
W, 4°COT & b TRE Ll (3,300xg, 4°C, 5min) 952 & T3EVEFHEITST,
JRRZIZ L0 T b Z2 R BRWNZDBHIZ, 4°CEE T T 0.05 wiv%d glutaraldehyde & 0.1
W% tween 60 Z¥AfE L 72 /K EAHE 40 mL T 24 R RE LA 2806 21T - 12 G US4
glycine 40 mg Z ¥ L C 3REMERMET 5 Z L CRISEDT VT & REEE T ry X7 LT,
B %IT GMS Z Z8R/K T 3 [mIVEE L, SRS RIS 2 2 & T GMS & 15972, B L 72 GMS
X, EARIBEMEE (S-4700) IR VB LT-, Fio. ERAKICEE L7 GMS 13, BEMMEE

(BZ-X710) #HWTHIZE L1z, HoNIEE DR REHE LT,

[4] GMS DM
HepG2 1x10* f#l & 1. 2. 5, 10x10% f# GMS Z{E& L 96 7 = /L7 L— k12 100 pL ¢
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SRR L7, 24 Bf# oA % % Cell Count Reagent SF (7174 727 4) 2T
WST-8 7 v A 3252 LICKVHIEL, ZNEFREIZ GMS ORI % FEM L 7=,

(5] 7Hhm—2Ml~ A 7m0 = LOfEH
B L i & 232 600 pm TR EF & T2 R—LIRDOEE NS L= 7T AF v 7 fi g
DO %A 3-dimensional printing system & AW CHERL L 72, 12T LV 3 wivd agarose ¥R
g L7=PBS Lic~A 7 1m0 = LOFMZFHEL 3055 20-25  CTHET 52 & TV Hn—
AR AL STz, UBRITEH 3D PDMS fil~ A 7o o)L RO FIEIC IO 70
n—2fllvf a2 VEER L, (BlL-~A 700 ouid, @EA523+15um,
MIEAEDS 539 + 42 um, R REAEDS 910 £55 um TH - 7=,

[6] HepG2IGMS 27 ~ 11 A R ffE#

HAERLIE L 7= GMS (28658 (253.7 nm) % 1 IR IS 95 2 & ¢ GMS Z A L 7=, 2.5x10°
f# > HepG2 & =N F4 5, 125, 25, 50x10*fEH D GMS #1EA L 3 mL ORFHICFHRLL 72,
ST, TR AR A 3mL~ A 70 LV HRARE L6 Yo L— NT 3
mL #&FE L. 2.5x10%cells/well DT 72 FEfH], 37 °C. 5% CO2, MBS T TR L7-,

[7] HepG2/GMS A 7 = 1 A RDffFHL
FfEA 7 = A ROV A X EMIE OB EILH EH—H & RO FIETIT- 7,

[8] LML —V —BAMBEE 52
HepG2 ¢ CFSE f#ifki 58— & RO 7L TIT o 72, GMS 1%, 37 °C&A4 T C 10 ug/mL
@ NHS-Rhodamine % #%fi# L 72 20 mM HEPES ¥ H11Z 15 43 H¥&# 35 Z & T rhodamine 4%
k17> 7, CFSE f%i% HepG2 & rhodamine 175k GMS Z FVN T, BNR O HFIEITHEY Vi JEAE
ik HepG2/IGMS A 7 =1 A R&EAERI U 7=, #t\ C, 3= & WD ik ClEE, BT
v L — Y —BEIEE A B THEDERERR HepG2IGMS A 7 =i A RAEBIEL LT,

[9] HepG2IGMS A7 =11 A N DIEERHEBRET DA
YE#RL L 7= 100 8D HepG2/IGMS A7 = vu A R%& 6 7 = /L7 L — MIFEFRE L .1 UM MAR %
AR U 7= K5 Hih ¢ 6 IRpfiE5 38 Lo, MAR B ORI A 7 = v oA N % 55 85— & [Flfk
DFETHE L, MlaF o MAR BROEIEBEZ 7 n—% A b A U —JEICTHIE L7z,

[9] Live/Dead 4:fa
B L FIBED 51T, Live/Dead Y ta AT VEIEL LT,

[9] EROD assay
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SEATICHR 54 IZHEV Y, HepG2 @ CYP1AL fUEHTE M4 EROD 7 v & A (2 TRkl L 7, R
HED 1x105 D HepG2, # L < 1% 20 fHld HepG2/IGMS A7 =1 A K (K 1x10° oo sk
FIY) % 2 uM @ T-ethoxyresorufin % & EROD SJi:/Y v 7 7 — (50 mM NaHPO4 % 50 mM
NaH2PO4 % F\V T pH8.0 IZFHHY L 7= 4B ffiR) CT24 7 = /L7 L— hICHERE L 7=, 37 °C4:fF:
TC 1R E %, EIET @ T-ethoxyresorufin {347 B3k D8t Yo & % . FluoroMax-4 43t
HOtE R (HORIBA Scientific #1) (2 X - CTHIE L7=,

[10] gRT-PCR i%

B LFAEROHFIET, mRNA Ofi, AT, BEIOV T AH A L PCR ZTTo72, H
W77 4~ — XL F o @Y T »H H, CYPLAL forward ( 5'-
TCCAGAGACAACAGGTAAAACA-3') . reverse (5-AGGAAGGGCAGAGGAATGTGAT-3'),
p-actin: forward ( 5'-GCCATGCCAATCTCATCTTG-3’ ) . reverse

(5'-AGGAAGGGCAGAGGAATGTGAT-3),

(11] HREHFAOARMT
R HIRATIX S — B L RRR D TIEIC L VAT o T,

B=F XBROH

[1] BAEE
Methacrylic ~ anhydride s 2-hydroxy-4’-(2-hydroxyethoxy)-2-methylpropiophenone
(Irgacure2959) & blue dextran (% Sigma-Aldrich #1:7> 5 8§ A L 72, NHS-Fluorescein (& Thermo
Fisher Scientific th X WA L7z, AU =F L F7 U 22—/ 6,000 (PEG) ILFEHEEMAS
B L7-, Protease inhibitor cocktail 1Z, 777 A4 7 A 7L VA L7, Glutathione
sepharose™ 4B |3 GE ~ VAT T T A 7H A = AN GEEA LTz, thoREI3H 3=, 6
ZEEFEEO LD, b L AXHIROFHRAL A AV,

(2] Hmfakk
~ 7 ZNEN B R FEE R eIk m17.ASC (X, FUREERL R E5vE )| e th Zd & v k5
L CTW=720W 72, m17.ASC IZFEM L L 7= 20 vivoe FBS, 0.2 wiv% fRE/KFEF R Y 7 4 PSG
ZUSHI L7- DMEM B CRE# L 7=,

(3] F=ErEhy
6-8 > BALB/c AN~ 7 2% AA SLC KA L VAL, 2R v g FLEREE
TR L kA 52 TRE L, TXTOEMERIT, 5 R R R O H)
W ER T B DOERES T T o 72,
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[4] ASC DHIfE:#%
BALB/c ~ 7 A (6-8 i, 1) L0 . B _FE—H L [REKDFHETASC OHEE, BILOE:
BEITS T2,

[5] GMA DAk

60 °CIZANIE L7243 5 25 g @ gelatin %2 200 mL @ PBS HZi&Efi# L 7-, 12.5 mL @ methacrylic
anhydride Z ¥ 7 F IR F L. 4 N NaOH % VT pH % 7.0~7.4 ([ZHERF L7228 5 2 I
ISR S® 7o, SRR ORI Z ., 1 BB XA KEZRY 02272035 5 HREENT L
7o BHTIR. WL LV GMA 215372, 30 wiw% GMA /KIFHZIZ 0.05 w/v% irgacure2959
ZVRR L. 3UV™ Transilluminator Z VT 10 43R4k (UV-A) ZIREF L7=, =Dtk
0.1 w/v% blue dextran &k & FEfE 35 Z & TH U b ZHEq8 L7z, Fluorescamine 7 > &A1 12T
BIF o ~DAK 7 VNEEOBHIFEZRE Lz, 300 uL ORELE 7 F > 7215 GMA /K
PRI & 100 pL @ 3 mg/mL @ fluorescamine % ¥Afi# L 72 DMSO Y&k % A& L 7=, 15 57 20-25 °C
TS, FluoroMax-4 53t Yem Bt 2 DT 7L o e E  (ex.365/em.470) % il
E LTz, AH U H— RiZiX Glycine /KIgik % AV =,

[6] GMS D

PBS (Z 40 wiw%® PEG, 20 wiw%? GMA, 5 mg/mL @ Irgacure2959 % 7> L 7= ik & H
EH L., PEG & GMA ZRA L7-FLIEKIZ, Irgacure2959 A F&JRE T 0.5 mg/mL & 725 K 91T
AL 1000 r.p.m. T 10 2 RIAE T2 = & TWIW =~ /b3 = o & ERL L7, AiBHkIZ 3UVT™
Transilluminator % T 10 43 FZRFME (UV-A) Z RS9 5 2 & TG #1710, 3 0 (300xg,
547) 12k 0 3EPEETHZ L Tww mGMS ZERL L 7=, F72, wio GMS 1%, & _FH
Hi & FERD FIEIZ LV ER U7e, BMERBIRIC LV BN EEN LR R EZ]IE LT,
VERL L 72 GMS |2 AS R 1% 1 bea protein assay kit 2 AW T X o 37 HREAZRHE L, INR%E
B U7, £/, MRS L7 wiw mGMS & EBRE TEEMETIC L D B Lm, IR L
EIKEIL, 200 L @ 10 mg/mL GMS Rk 2.0 (300%g, 547) L. RIEZEY FRV\ 2%
DOFER (swollen GMS weight, Ws) & [FlH o 7 L O s g% O B & (dry GMS weight, Wd)
PO TFORXEHWTRB L,

. . _ _(Ws}
Swellingratio (q) = wa)
_ (Ws-wd)

Water content= WSy #1100

[7] wiw mGMS ot e
10 mL @ 1 w/iw% GMA &4 PBS (Z 52.8 uL @ 10 mg/mL NHS-Rhodamine &4 DMSO % i
T L. 20-25 °CT 1 K¢l v F 2~—F L7z, 4 HREOENT#%, 57 EIZ LY rhodamine
PG GMA & 45372, #&IRFEC 30 wiw%? PEG, 1.98 wiw%® GMA, 0.02 w/w%¢> rhodamine
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ik GMA, 0.5 mg/mL @ irgacure2959 & 7225 X912 WIW =~ /Ly a VAT 52 & T
wiw mGMS Z1ERLL 72, 1ERLL 72 wiw mGMS 1%, BZ-X710 |2 & v @ e@iss Lz,

[8] GMS D2z EME M
1mg ® GMS % 1 mL ® 2 mM CaCl, &4 PBS. F7-1% 10 pg/mL collagenase, 2 mM CaCl;
“A PBS IR L7, R L im0 (300xg, 547) L. kif% 300 pL [BIUAZIZHi721C
300 uL OER =Mz 7=, EFLO#EE 14 AT - 720 B G R o4 fi#d) & % bea protein
assay (= L W IE L7z,

[9] bFGF DL

Sino Biological f1:JZ ¥ Mouse bFGF Gene cDNA clone plasmid i A L7z, bFGF cDNA fd
H|% pGEX-6P-2 7'7 A X RIZMAE R T2, FR L7277 2 I N4 BL21(DE3)pLysS (ZEHE
e L, 1L @ 100 pg/mL ampicillin & 4 LB £5H1C O.D. 600 nm 23 0.5 (272 % £ THi#&E L 7=,
Isopropyl B-D-1-thiogalactopyranoside Z #&J£ET 0.5 mM & 725 & 5 IZHRANL | 30 °CT 4 IK¢fH
BEA8 UTo 528 20050 (30009, 15 57, 4 °C) 2, ¥ =7 — 3 a > /3 v 7 7 — (50 mM Tris-HCl,
pH7.5. 150 mM NaCl, 10 mM DTT. protein inhibitor cocktail) THEE L. BEIRAFIZ LY
KIGHE > 2 2237 B & fhiH L7=, Glutathione sepharose™ 4B % F\CHliHii ' & bFGF %
FERLLU7-, R L 7= bFGF @ ¥ > /37 B &3 bea protein assay (2 & D HIlE L7,

[10] bFGF o4y iE3%
K& 8% D bFGF % 10K 7 4 VX — DR AIIZ L Y PBS IZEH# L7-, 1 mL @ 1 mg/mL
bFGF %12 41.8 uL @ 10 mg/mL NHS-Fluorescein % i1z, 4 °CC 24 BB i L 7=, 10K 7 o
L Z—DRAAIEIZ X 0 fluorescein F58k bFGF Z k551 L 7=,

[11] bFGF D4
bFGF % & ¢r GMA ik % AV T, wiw mGMS Z#E#l§ 2% Z & TOFGF 7' L u—7F 1
TaAToT, HERth. HASRLERA 1TV, ARG C-80 °CTIRAE L 72, 1 mg @ wiw GMS %
721 w/o GMS (Z 10 pL @ bFGF Ik Z IR L, WA A T ) 2L TRA M —F 1 7
EAT ST, WARRLERLTZ GMS Z AR L, Bl (300xg. 5 73) tk. LI fluorescein
ftidk bFGF HORDOHUOEIRE 2 ET D 2 & T, HEHshR 23 L7,

[12] GMS 75 @ bFGF & i EREAlh

5pg/mg T fluorescein #5% bFGF Z#54k L | #fkiHZ%: L 72 wiw mGMS & w/o GMS % 1 mg
Fox N HE L, 3 EIEH%E, 1 mL @ 2 mM CaCl, &A PBS, %7213 10 ug/mL
collagenase. 2 mM CaCl, &4 PBS (ZWiE L 37 °CEth THE L7-, 14 H BRI = & 125E O
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(300xg, 54y) L. Eifze2®mEI L=0bIZ, FiziZ imL ONE CHB® L=, EiE
o fluorescein #2538k bFGF HI Sk D iR E 2 HIE 9 5 Z & T, bFGF Ot EEZHH L,

[13] bFGF /& ¥pi 1t At
96 7 = /L7 L— bk HIZ 3x10%fiH > m17.ASC ffific 2 #5FE L . bFGF #55 &3 10 ng Z#53k L
72 GMS/100 pL ¥ 72 1% 100 ng/mL bFGF % & A9 % FBS (-) DMEM 100 uL T8 L7, 72 [
%, WST-8 7 v & A 12T m17.ASC Ol 2 FEE | AR IR S FE TG 2 5FAm L 7=,

[14] wiw mGMS W& ASC 27 = 1A K OfER]
2.5x108 {H > ASC & 1.25x100{H > wiw mGMS Z R4 L. 5 555 i & REED 75T wiw
MGMS NG ASC A7 = 1 o RAMER L, 8538 24 Wil DA 7 2o A R&E[E LTz, A7 =
0o R A X3HE EERBROFIETRHME Lz, =y~ 10 [HOMIEA 7 = a1 KA
I, kS L7905 CyQUANT Cell Proliferation (Thermo Fisher Scientific #1:) % I >C DNA
A ERE LT, Lysis buffer ICX VMR 7 = v RAREE L, MEREHEAE 2 FV TRl %
ZxaA RHi- ofiasz R E LT,

[15] Live/Dead 7 vt A1
O E—E L [FIRED 7 1E T, Live/Dead Y AT VVBIEE LT,

[16] HIF-1a @ Western blotting

RIPA buffer (50 mM Tris-HCI pH8.0, 150 mM NacCl, 0.5 w/v% sodium deoxycholate, 0.1 w/v%
sodium dodecyl sulfate, 1.0 w/v% NP-40 substitute) (25 ¥ FHHL L 72 M A 7 = 1 A RERMRIK
Z 0.1 M dithiothreitol TXLEE#%, 95°CT 3 pMMEA LTz, D%, 10%R Y 727 VLT I R
7 v % VT2 SDS-PAGE (2 & W 200V T 1 BfHEXIKEI 21T~ 72, S HIZ, FvzEIl LE
KUKENZ &V PVDF 2% X7 B & ER5 LTz, 55 7= PVDF 1% Blocking One (774 7
AT A4 T30 pHEE H L7&IZ, rabbit anti-HIF-1 alpha & (ERP16897, abcam #f,
1:1000) % L < I%. mouse anti-GAPDH #i{k (6C5, abcam £f, 1:5000) T 20-25 °CC 1 H¢fij4L
HL7-, £ D% 0.1 wiv% tween 20 &4 TBS (250 mM Tris-HCI pH7.4, 1.5 M NaCl) Tt
L. goat anti-rabbit IgG-HRP $i{& (sc-2054, Santa Cruz Biotechnology #t, 1:5000) & 7=, Goat
anti-mouse 19gG1 HRP Hi{& (A90-105P, BETHYL #£t, 1:10000) T 20-25 °CC 1 FEfALEE L 7=,
BEHE % . Immobilion Western Chemiluminescent HRP Substrate (Millipore 1) CLEE L | LAS-3000
imaging system (FUJIFILM %) 12k 0 N> RERKRH L7z,

[17] gRT-PCR %
i L AR D JTIET, mRNA Ofit, WilizE, B 7% A A PCR Z{7-7-, FHW
-7 A4A~—IZLLTOBmY ThHDH, EELT DO mMRNA FBEIZK T 25 E BRFOZYE L
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LT, GAPDH # M 7z, VEGF: forward (5 -CATCTTCAAGCCGTCCTGTGT-3'). reverse

( 5'-CAGGGCTTCATCGTTACAGCA-3' ) o HGF: forward
(5'-TCATTGGTAAAGGAGGCAGCTATA-3') . reverse (5'-CTGGCATTTGATGCCACTCTTA-3")
TGFBL1: forward ( 5-TTGCTTCAGCTCCACAGAGA-3' ) N reverse
( 5-TGGTTGTAGAGGGCAAGGAC-3’ ) GAPDH: forward

(5'-AGGTCGGTGTGAACGGATTTG-3') . reverse (5-TGTAGACCATGTAGTTGAGGTCA-3'),

[18] AlEET L~ 7 2 ~DHEfaHE

BIEET NV~ AT EOWREITNE > TIER L 7= 8, 8 ifind Balb/c sz~ 7 A%, A V7
T UM TERANY D ERAWTERERE L, £ T (DAL F AR —
Ath) ZAWTHERICERE 5 mm OREREREAGZER Lz, AR &2 T X oI
R=F VO Y ary—ha27ar7ry GF-Zdlat) ik vigsk, e
L7zo BUEERALA S B2 FIZ 200 o> ASC Hifla 2 7 = A R, F7-1% 4x105 1 D bFGF-wiw
MGMS Z 5 Uiz, TH & —25 BMEL) (2L AHEER &2 L, #REE 2 S CAHBEAL DS
BAafRE L, BEGMTY 7 ~ Image J 2 VW TAMEE o s 2 & L7,

(19] Hiet=RafRbT
MR TR IX 2 — & RIRRD HTIEIC L VAT~ T,
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