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3.11774.1 Mz WA T = r A RO /ER

3.21774.1 flif@ A7 = A R7)5HD TNF-a FEA

3.31774.1 fIfR A7 = ARIZBIT5 connexind3 725 TN M-sec @ mRNA FEIRDOZEA{L
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1907 4, Ross Granville Harrison (V77" /WK 1T I /L OB O HERT 8122 T pl L
2o ZVE G E LT, M W M EHEF TR AN ATV T T, TR R 23R 2R
IZBWT, HIIEE O = EZBROSR RN E T L EL COMN AL L TWODZEITEIETHAR,
SHIZUTHCIL, k& Zeflia oo B A RO H S A3eV VCTRD, 1CH 2006 2 1L TR EEZ D
L7 N T2 HeMERs (induced pluripotent stem: iPS) ARz 4hsD &2 REMEERMIIE A U
T RAEERFICHIER BN EED,

ZIVETOMBEAE HWEAFZE TIE, ZOMEIBIZ R EIRIED LT H R oM a s -
IR EF TH -T2, LU D, EhEthd & 5L M A Y I T O ML AR 723 =k
WIERELTIRENT 2, 3705 IREIRAED UL HE 5528 O ML Ak oo il i i 7 1 3ok
— RS S AR BAE R A0 CL MBS REZ I L SN TR W ATREME N B 2 b, B
DSPTIER T 2AF0EE CIEZAVETIC, MRa A AAEH AR 3 2 M sk is R & L CERIR D 2 i
SR THLHMIBAT 2 AR ZBIFE L. AU KA RE N I E TTRE TH A LA E L TET-,
HIRA T = A R ZARERE DM & P U TN - AR BE M2 7R 328030 EHIAT ) —= 7
AR A~OF AR SN,

2 A7 A N3 52 8L DO A BEYEO [A) X, MR FE72 13 i — M pa sk 5
EFEAER OIS, HifgA7 ca AN R ORESR O REBREOZNERNEEZOND, 5L
AT 2o AR OEERFEIX, A7 A R A XK T DB 256D, LU G, flfaA
7 =0 A ROY A ZXHHABIERE - ME T B L E LR LT E I Z LW OB BR TH D, SHIT,
BRI BE O RR THHFE MM , B ASTEEL , FCTh i S &1
FAET D, LPLRND, S fiian 4 B LI i 75 /a7 cuARICB9 58
IIFRE M, T TEH L, MIAART 20ROV A XA SE - OB REZSb &S0 Mo
MR T = A RUIC LD B AT L 72, LT | AR TRDIR R x4 BT 20amid 3725,



B1E FFHEEEICRIETRAT7 oA R A XOEEO RN

ZILDHIRE TRERLS LD ERIE D\ N3G I ERTE O MBI SE B Ch O A 7 = ARk, Higs
AR LS AR EAE A OSSN 2L MIBAKOMREL REL ST NEB 2 L5, LIeh
ST, MR T = A RIE, R B L OFEIEORBR[1-6]. BELONESEE O IE[7,8\ A AL
SILTND, EHIT, AILAT = 1A R OAMBLEIE9-11]18 DU NE A R [12,13]~DF HIZH IE
ANEESTND, EEDFTETHMEE TIIINETIS, v/t —/LF 7 Hiffia T
RSN TR AF L mkH o (PDMS) B~ A 7am7 o)L ER 2 LT, 5723 A 2D
JAAZ e A ROVERUZ R B LIZ[14], &2, 2O F1EEZFIH LU THER L7z ~7 ABfakk NIT-1
AT A RS, SRR BB O M2 4 5 LT- 356 L IR L CL ~ U A% O A= 77 1 %
KIBIZE RS EDZEEHEL TVOB[9],

A7 2BARDOYPARL, A7 20 ROEREB L ORHEZIRE T 5 ETEHEBE/R/NNTA—ZTHHT
EN TSNS, ZAIVETONFET, EMPEAIK HepG2 MR 7 AR TliX, A7z ARDH
D CEARIRE DMK T 52 N E SN TND[15-18], ZORRFEIRE O T id, (KEEFEHEA
T (HIF) -1 25 Tl x 7200 T ORBUTRBE I T[19], SHIZ, A7 =aA REAERR T 5/
RS DY E A BLDIA T, 5y Wb PEM A B TP T S 35 7280 120 E . MR 71 i N o 4
RN ETHD, ZHHDOBRITHIILAT 20 A ROV A RPN REEEST HEEZLNDITHH
ML T | A7 2 AR A X EAHRIHERE L O BFR ITFEN T SN TO R0V OBRBR Th D,
FRIZIEAEDS 300 um Z#E 2 5 A XDOHINIAT 2o ARIZBE§ 28I TIFE AL 20,

FFli L 2R 2 DI O CHY . IR E W in vitro SEWBRERBRII R AR AR
RREBR D — 2 Tho, FHIZ LKA L ORBEOR LA S LA MaL L Cehk
R A I H 3 HepG2 AMAEANZE 1T 5115[3,20,21], HepG2 AT BB B 4 ClI 7 V7
ARECHR M RFEA MO TR, T2 T, HepG2 MIMEAT =0 ARZRELL | A7 2 AR DY A X
ZRE KI5 E T AT = A R A X LA RE S OB Z B DS T2 2N TEIUE,
HepG2 #lfaAF]FH L7 AR GRER O AL IR S AL D, T TR TIE, TR 2 2 A X
@ HepG2 MIfIAT = A RAAFR 572012, BN 2D PDMS i~ A 70y 2 V2RI LT,
RS BEDFEAEL L C, IFMAIC Ko CHEA SN b BB R IMIEX L VB THDIT VT
[22]B L O FHEIRALKFEDORBEE(LIZEE 5 22T ha—24 P450(CYP) iR D 1 T
HY | YA B O KERERO—>THD CYPIAI[23]ERIRL, ~A7ar o)V HARE
THI 200~550 um DELEZFFD HepG2 Ml AT = A RAREEEL | I A AL KIAE T Hl 2 ~7
A ROMREZE LA T L7,

1.1 A7 A RDH A X4 B #EL7- PDMS i~ 127 ary =L bk o (R

DI, ZNE ORIV SN~ A7 aT— LT 4 7 HilE DT, A XD B A



~Aray o)V IEREER LT, EO/NSRbONBIAIZ, small, medium, large, extra large 1
AD=Aray =)VEREL, ZOD~A7ay x VM E O TERLIZHIIA T = r AR 22
Z 1 small, medium, large, extra large Ml 27 = AR L7z, Figure 1 IZH A XD RLRD~ A0y
= VER A BEAG b LI A R L 7o BSR4~ 97, IHRAEATY 7 M IO TR, S E
b IRSZME LR, WTHOBEbE —Ta~Army = VRO /ERIC L) L7z (Table 1),

Small Medium Large Extra large

Top view

Cross-
sectional
view

Figure 1. Microscopic images of microwell plates. Pictures of the upper and lower row represent top views and
cross-section views, respectively. Scale bar in each image represents 200 um.

Table 1. Size parameters of the PDMS-based microwells.

Size (um)
Width Half-width Depth
Small 35718 237+10 123£5
Medium 448 £21 315+9 258 £ 4
Large 557 £25 400 £ 4 400 £ 6
Extra large 765 £ 36 547 £18 602+ 10

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



12 YA RXDEI2% HepG2 MfEAT A RO ERY

Figure 2 |2, f#biv7c~A7my =)V Euia VTR 72 4 FREAD T A XD $72% HepG2 Hilfa
A7 xuA R DOMENLZ R, THENDOYVARDAT 2uAROEBEEEIZ, 100 HOAT =0
ARDERZRE LT XDV AR 534R % Figure 3 (2T, W IWDOEASE)—72 A XD/ a2
7z ARPEFLI (Table 2), F72, &V A XD HepG2 MR T = A NIZE £ HMIaEIEA~
TRARDERENRKELRDIT O, S6IZ, NIRRT — R OPEBRZFRIIREIC, A7 =1
ARZ RN T CHAESE 2 & TR IR BRI Z 35175 HepG2 MIRLDAAFRAZF L7z, &
DFER, w*ﬁhmf%x‘@ HepG2 MIfIAT A RIZIB W TH, A7 =rA R 2 HepG2 il
FaiZ, 100% 20TV N E U VETE R AR TV,

Figure 2. Microscopic images of HepG2
spheroids. Images of HepG2 spheroids were
taken under a microscope, and typical images

- are shown: (A) small, (B) medium, (C) large,

and (D) extra large HepG2 spheroids. Scale
bar in each image represents 200 pm.
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Figure 3. Size distributions of HepG2
spheroids. The histograms of the diameter of
. . . . . 100 spheroids were measured under a
100 200 300 400 500 600 700 microscope: (A) small, (B) medium, (C) large,
c 20 - and (D) extra large HepG2 spheroids.
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Table 2. Characteristics of HepG2 spheroids.

Diameter (um) Cell number Viability (%)
Small 195 +£27 1,500 + 220 954+29
Medium 32021 4,080 + 360 97.6 1.7
Large 493 £ 32 8,450 £ 510 96.5+1.7
Extra large 548 £33 13,000 £ 1,300 94.1+1.1

Diameter is expressed as the mean + SD of 100 measurements.
Cell number and viability are expressed as the mean + SD of five measurements.

1.3 HepG2 MR T = A RNHD T V7 IV FEA

I, HepG2 D AT 2 A RAbLZ DA XPNZ L 737 B A M AE T BB A TSN 572
WIZ, FEEISNDT VT I ZER UL, TOREE, BB LTZ HepG2 Al bl LT, small H
ARXD HepG2 MIfIAT muARIZIB W CTHEEFFE L7Z HepG2 Mifa &b LT 3 5D 7 L7
WEASNTZ, ZD 5T, TAVTIVEARITIAT oA R A RN RELARBHIZONTIETL
77

Figure 4. Albumin secretion of HepG2
l cells.  Monolayered  HepG2  cells

(suspended before use) or HepG2
spheroids were added to each well of a
6-well culture plate at approximately 1 x
10° cells/well. The concentration of
albumin in culture media was measured
24 h after incubation. Results are
expressed as mean += SD of five
measurements. A representative
experiment of three independent
experiments with similar results is
presented. *P < 0.05.

Albumin secretion
(4g/108 cells/24 h)




1.4 HepG2 MildA7 = A RIZ31F7% CYP1A1 {5

HepG2 i@ CYP1Al EMEAFEAT 322 % H WJIZ, T-ethoxyresorufin & JEEH &L T
ethoxyresorufin-Odeethylase (EROD) 7> EA%AT o7z, T OfE R, HEH#&R L7 HepG2 Ml
LT, A7 2 AR T 22 TRENEMEIX B A Lc, o, 7T I OfE R EITHERD,
CYPIAL {EPEIFAIAAT =r A R A ZXOBE RIS IIL 7=,

4x105 1
Figure 5. EROD activity of HepG2
> cells. 8 x 10* monolayerd HepG2
-‘% 3%105 cells and HepG2 spheroids which
s correspond with 8 x 10* HepG2
c cells were incubated with 10uM of
'; 7-ethoxyresorufin for 1h. After the
g 2%105 incubation, the supernatants were
Q used for = measurement of
o . - .
2 fluorescence intensity with
= FluoroMax-4. Results are expressed
3 1x10° as mean + SD of three
L. measurements. A representative
experiment of five independent
experiments with similar results is
0 presented. *P < 0.05.
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AEDOWFETH W PDMS i~ A 270y 2 VERICEIDMI AT a4 RERF 15T,
non-adhesive surface M55 #E15<° hanging drop ML LR E DMOEAT IV A EMEE A X
DD JHTEALTD[14], HepG2 #ifuZ =4 BIOMFHI BT, PDMS #~ (71
U VHAREHWAZET, A XD AR NS T ARXD BIRDHHIBIAT = a A R DA
CXDHI DRSS,

AT A RDOYA XTI TE, WO D5k S THKERE S DRIRIZ O W G S €
W, Bz L, EAR 125~250 um @ HepG2 M A7 = A RIZB 32T Cld, A7 =a AR AR
DHEENNT DI DN TT VT IV EEANBEINT 22 L35S Q0 D[20], Fi2, a-7 =7 a7 A
VBIOTNANTI 4TV = D E R U7 R CUE, HepG2 MIfEAT =mARDERE
23 100~250 um OFPHCTIL, HIIEAT =0 A ROV A RIXZNHOMAEIC B LN LS
ALTWD[21], LALLM G, AN 250 um LD KEV HepG2 M AT =aA RO OUWNTIE
IO TIIAR U,

BN 180 um Z# 25 HepG2 MfE AT =0 AR Tl A7 = A RNE~DIEF I L OHRAE )



DERENKIBITIR T I 52800, A7 20RO T LI ORI ML F EIN LT HH
ER3H5H[20,24], ZNHOHE L, large I LT extra large 1 XD HepG2 Mld A7 = AR D
AR (94% UL &) 2R T4 RO FEOFE R L — K LR, —F T, i o7 L a—2RED
NS MR T = A I T DI SE AN H 5 2 LS STV 5H[18,25], ZOHFZEIC
- T, large FBEWN extra large 1 AD HepG2 MIfAT = A NEFFR DERIZIX, small LW
medium HARXDOED LT 3 GO LT 528 T, AFRITRIBIZITIK T L) -7z
(Table 2),

ZIVETORETT, HepG2 M L ONFIRO MRS REAS . MR AR AR 7= 1A
7z AR E > THESNDZENRESINTND, T72bb, MldAT7 zaA RO A X% K
<L, MR BEAERZH RSEHZ 80T, MlBAT7 2aA R TO HepG2 M Is1F 57 L7
5y WAE KON EROD JEMED B R A3 B 5 B35 27205 5[1,2,14,26],

BRI SO EN T, Pl 2 > FEeRE T D, ABFFETIE, HepG2 A7
A ROWREZ T T AL TPV TV W LT CYPIAL IEHEZERIR U, B S
TIE, TR E O T A, s OB ES 72 FIBa O i 5 1281F 27 V7 I 43 WD iR
FEAD SEDZENHMAE SN TND[27,28], [AERIC, Ty DT AT I 3R LTy hO R
ORI EBEHIRTHZE TR TFLZ[29-32], 4 EIVERLL7- HepG2 FMAIZISITHHA XK
FRRT N T IV b OAR T, B ARDKRELZRDIZ DIV TS T X EED 3 VA2 VE
WAHIMUT=Z ENFR R Th D A REMEDNE 2 VD,

— 7 M EOWFFETIE, EMTRAL S KO MF R A E O TR 7 = A R E B RS
HHIET, HEMIaE L T CYPIAL X2 "V E B L OBE T OFNENORBNE NI EN
HWESITND[33,34], SHIT, Ty MARFERFRIRARIC 48 IFfHIRER 954 fTl#IZI51T % EROD &
PEAHIIN T2 ZEBHE SIL TN D[35], MIEAT = A RO FLFEIHKEE R & T Thorze

25, HepG2 AlfAT AR DY A XN KELIRDITOIVT, HepG2 MfIAT A RIZEWTH
IKEE R FEIRH N T 22 LR B 2615, T bbb, AHFFEIZEITS EROD IEHD EFI1X, A7 =
B R A AR AT 2R R TR BRI D YLK L K -5 FTREPE DS =i

PLE, AREETIL, 1@2S 360 3500450, 560, 770 pm ¢ PDMS @vxf&n?::/v%*ﬁ%%ﬁ%éb\
Y] =72 AXD HepG2 Ml@AT =z A REAERFTHZ LI LTz, $o, A7 = AR1{EiZ
HepG2 MO T VT W I ON CYPLATL TEMEN A E952 8, —jif;wluﬂwf/rm)

IRl RIC IV R D2 e R L, 2B RIiE, Mg A7 = aA RO A X & HI#HT5
eI REAHIE 95 E CHEETHLILATRTHOTHD,



2T BEE - BEET UERSRLOTD OEMIIAT = n AR OB %

PORAlRE DM AT ) — = 7 ZiF, — R ZIRoT R RSN A HWS I TE T,
LnL7e3 0, HiJE B8 ST fi i ilﬁ/ﬂﬁfqﬂ@ﬁﬂﬂﬂ% FREERDFEREBTHY ., in
vivo BB ORIEET LV EITE ARV RN EN[36,37], £ZT, JVAEBSEITI WA
TNDOTENEmESTRER, VOISR THOMMAT 2 AR EH SND LT,
HIRL AT = AR Tl S5 - R 3R DO FE A BLCHIBa AR BAE R | Al — M sk~ R 27 240 F.
TERZ2EICBL CI ARG W RN EA SN, Bl TR 07 7 A V&1L ET
HEFEAIO R — U A TR =V R 70 E ORI T & OREHE - B N i S 45 [38-45], L7z
ST, ffEAT oA RITEFIEE T L EL CTLHSND[46-54], 55 1 TETHIR~72X512, HifaA
TR ARDYARL, A7 AR 2R DO e LORFEZ L E T2 EHE R/ ST A—H
ThD, LNL7eRE, FfilaAT7 A RIZEL TH AT ma A RN A X3 O RS RE - FFMEIC &
ET B OV TUIAL) TR FARXD B DFEHINLAT = AR Nz in vivo TONES;
TR R D T TH D,

ZZTARETIL, R - BT T ARRB R D7D DREIIAT = AR DBRJE A H I
~ 7 AR A AERR colon26 AlfldZE T VAl E U CGERIRL , 3 A XZH4H L 7= colon26 FlifE A
7 =i A RO 77 F 3B LU~ T AR RN BAE R O s B O T Akt L 7=,

2.1 colon26 HIJA AT z AR DOREL

%1 BEFERRO FIEERWT, A XD 52D 4 FEEHD colon26 HIfEAT zoARE{ERILT-
(Figure 6) . VA X colon26 MMIAT = AR% 100 fEEIULL , YA Z5340 DA T LOVER R
\OEHEROR EELTIZEZA, 51072 colon26 FHIEAT =B ARITNT IO A X THE)—
ﬂ%;of:o Fio AT 20 AR —E S 70O I AT 2o A RYA ZXOERIZEE EINLT-, £7-.
MR O AR ITOT I @<, PARIZLDBEREWITERD b7 (Table 3), W
MDY AZD colon26 MIIAT = AREIEFITEL, NI RU T NE S ThhoTe, M - BHEE
FOLOVERLC I, TERUMI A Y 2 oA R 2V D 4 D ILBEN DD, <7 A~DEE (NS
FERETONRIT 260~270 pm FRETHHIENG, FEH 2101 FTEE7e small & medium AR
® colon26 AT A RZLL T OFEBRTITHNDLZEELT,



Diameter (pm)

Table 3. Characteristics of colon26 spheroids.
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Figure 6. Microscopic images and size distribution
M 40 - . .
of colon26 spheroids. Images and histograms of
‘ 20 H”H” small, medium, large and extra large colon26
3 0 N spheroid tak d i
0 T T T T pheroids were taken under a microscope
: ¢ 100 200 300 400  S00 (magnification: x40); representative images are
L g,' 40 shown. Scale bar in each image represents 200 pm.
. L 99 For each sample, the diameters of 100 spheroids
0 BEEEB'EEU . were measured under a microscope.
100 200 300 400 500
XL 40 -
. -
0 : aitdaasl. .
100 200 300 400 500

Diameter Cell number Cell viability
(um) (per spheroid) (%)
Small spheroid 169 £ 17 910 + 130 96.8 £4.1
Medium spheroid 240+ 17 2,200 £ 320 89.4+£25
Large spheroid 272 £26 3,850 £ 570 93.7+1.7
Extra large spheroid 341 £35 6,920 £ 470 89.9+34

Diameter is expressed as the mean + SD of 100 measurements.
Cell number and viability are expressed as the mean + SD of five measurements.

2.2 colon26 AL AT = ARIZH 1T D825 57 7 mRNA FEH DAL,

B L7 ORI A 5 SRIZ B 25 40 T DFBLOEALIZ DWW T, REFEMeBEE 7 1L T
AT 7VBL, CD44, 747 a7 F 28R L | 478 mRNA 68l 5% real time RT-PCR Tl
TE L7z (Figure 7) , ZDFER, colon26 Mz A7 AR5 LT, IREIREED colon26 Hifid s
HEREL T RS LW T I OEEE 43 1O mRNA FBIN ER- Uiz, £, #3555 7O mRNA %5l
BONINIAT = oA RYA RIS C TN @B 235580 Sz,
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Figure 7. The mRNA expression of cell adhesion molecules of colon26 cells.(A) The mRNA expression of
integrin B1, CD44, and fibronectin was measured using quantitative RT-PCR analysis. The mRNA expression was
normalized to that of B-actin and expressed relative to suspended colon26 cells. Results are expressed as mean +
SD of five measurements. A representative experiment of three independent experiments with similar results is
presented. *P < 0.05 versus the suspension group; #P < 0.05 versus the small spheroid group.

2.3 colon26 AT = A NIZ31T A HH fa e 5l

RIZ, colon26 HMifida A7 = AN LT REDHIILEIEIZ 5- 2 25082 BN T 572012,
R DORRRFE AL Z BB LTZ (Figure 8), ZOFER., WT IO ARIZBNTHMILAT =r AR
CHEA D R S A7 (Figure 8A) , LLZRG, IREMRAED colon26 MifuA#EFEL -G L
LEEE LT, colon26 AMAEAT = mA R CIA B MUK S L DMK T 30 2 &3 bind /e~ 7e
(Figure 8B)

A 9000 - B 50
Il Small spheroid = [] Suspension
%5 6000 - [ Medium spheroid g g 0 Il Small spheroid
'g ° S ‘é 30 O Medium spheroid
[
-5 20
%g_ 3000 A g % .
0 4 : ; \ 0 [
Oh 48h 96h 48 h 96 h

Figure 8. Proliferation rate of colon26 cells. (A) Cell number of colon26 spheroids was measured 0, 48 and 96 h
after incubation. (B) The number of colon26 cells was measured 48 and 96 h after incubation and proliferation rate
was determined by the number of cells at 48 or 96 h divided by the number initially added to culture plates.
Results are expressed as mean = SD of five measurements. A representative experiment of two independent
experiments with similar results is presented. *P < 0.05 versus the suspension group.

2.4 colon26 AMAEAT = AR &~ A RN $& 5-7% D fililinfs B Ak

ZHETIZ, colon26 iz A7 AR T HZL T, EEDFORBIILIEHATIHHLOD ., in
vitro TORBBIFEIIINHIENAHZE AR LT, £ 2 TRIC, MR IR  R 23572012,

10



colon26 MR D HELH 1.5x 104l L7205 K12, small A XDA 17 ], medium YA X DEE
TEDAT zaA R~ T A RBFIRNOE G- LTz, 521 BROMEfMHL ., iR imoOkEEHioR
B% B AL CHER 2L Eb It B &4 E L7= (Figure 9) , ZO#E S, SRR HED colon26 FlifEz
BB LT BECIIM COREEIX DA 57203, colon26 M AT =uA R G- U7 BECIIAiRG

HinFBOH B (Figure 9A) , £72, I EED colon26 MIlAA 7 oA R G-RETO A BEIZHEIIL
7= (Figure 9B) , F7=, small 12D colon26 HIfLAT =2 AR D553, medium P 2D colon26 il
JAAT7 zaA R XS I E EIIA BICHE) o7z, £2C, J0ERL M EATE A L2 small V-
A XD colon26 MINIAT = ARIZOWT, MldE 2R T U AREIRNICIR G- LTz, ZOREE,
small Y1 XD colon26 HMIAT AR 10 52 WEDBIEIRIED colon26 Mz 5 L7= Y
A LRIFRE DR E&EO EF-PFED LI (Figure 9C)

A No Treatment Susupension Small Medium

® %X

Figure 9. Images of lung and lung weight of mice

* * after inoculation of colon26 cells
B 1.0 f 1T 1 (A) Images of pulmonary tumors in lungs were taken
5 08 & by a digital camera 21 days after inoculation;
o2 06 representative images of each group are shown. (B)
2 o4 oo Weight of lungs from mice in each group was
g 0.2 I |_&-| measured. Each symbol represents individual mice
2 00 [%1 [&] and bars represent the mean values. A representative
2 & S N & experiment of three independent experiments with
& & o & similar results is presented. *P < 0.05. (C) Weight of
‘\o\@ %o*Q e lungs from mice in each group was measured. Each

- symbol represents individual mice and bars represent
c *©1 [ Suspension * the mean values. *P< 0.05.
[l Small spheroid o

:EJ i E

1.7x10° 5x10° 1.5%104 1.5%x10%

Weight of lung (g)

Cell number

2.5 ERHRNFE G- O AR colon26 Al fk H

e h-&7z colon26 Mg AT = v A R 23D Bl fL 87 | 22 3R B Hfifie S D 2 &3, colon26 il
AT 20 A R LD B O AU B 53 D /BB S T s, 22T, BEIRED
colon26 M7 HONT small B XD colon26 HIfIAT = ARz~ AR F#RN 5B O fifikh
Tkt ~DOERE (ZE82) ZFFM L7, 535 colon26 #MfEiL 5, 6-carboxyfluorescein diacetate
succinimidyl ester (CFSE) THEY AL | vV AICHE 544 2 IR L, iz A Ak Rk

11



FHR LT O —FETHD CUBIC 15551 AW THERLT2ZL T, Mif#k I FE TS CFSE
ik colon26 flifc A AT L7= (Figure 10), EDHE S, BEIREO ML B 5 LI BETIE, 2 47
BB T ZRO BB HOIEIMED TIHST- DR L, HI AT =i A R 55 TR EDE
DBIZEINTZ,

Suspension Small spheroid

Figure 10 Images of CSFE-colon26 cells and CSFE-colon26 spheroids in the cleared lung at 2 min after
inoculation were taken under a microscope (magnification: x40); representative images are shown. Scale bars
represent 100 pm.

2.6 BE

ARETIL, B 1 FTERUFEEZHWDZET, A XG5A DR colon26 HfE AT = A R iR
W LTe, 72, 8725 YA XD PDMS Sl D~ A7ay = VA Al L THS72 colon26 AT =
BARIZBWT, WTNOEABEES D mRNA FEHNAE BTN 5L (Figure 7)., —F7
CHUAE O HEFEIE 1 TAK T 352 &% R L7z (Figure 8), S512, small 1A ® colon26 Fliffd A~
AR, FREIRTED colon26 M@ bl U CIER ISR 2T 52 LA HREL T2
(Figure 9) ,

AR, FrCehORERIIEIE, X— R~ 2O EBREMICBAEL TH A B RN IEF TRV
BN T T VI OB BV THBMEDIRE B LS D[37,38], LIzAi> T, A&
TR LIS AT 2 af Rae WA T )L~ ZAOFERNEL, in vivo TOIESEERE K
IEIZZh AL | AR A IS5 ATRENED DD,

NG F AR D72 AR AT = oA R DY A XN KELZRBIZHON T, KIEEOIEIETHS
HIF-la. ® mRNA FEHLMEINT DI ENHME SV TND[24], SHIZ, KRN AT 7V Bl
CD44, BLUO 7477 F D mRNA FEEZFHETHIEHME I TND[39-41], L72H3 > T,
colon26 FMAIAT A RDIE/RL NTHINE AT =0 A R DA ZXOHNNZ I D2 bO M a S
73 mRNA FEEOBENNL, FIfEAT 2aA RO OISR HIKERSE fEk OB IS E K LT
WHEEZBID,

B MR 21T DML ZEAR I ZIT, B8 00 F 2T T DR A7 AAE TN Z T, Ml 72X
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AR T = A R DY A XN REIRER D—>EE 2 B, Schrepfer HIiE, A XD FIRHRY A
FL o~ ATORT =7 % HOTARGIDD, B 4~5 um D~ A70 A7 =7 )3 iz @il 35— 5T,
B 20 um D~ A7BAT7 =7 BILOEL 15~19 um O MRS (MSC) 23 il 2Eke 4528
WAL TOD[56], IHIZ, iOFMME 2= a7 L R PRI AMZIVIBESEAZET, <A
IaA7 =7 1 L OO i@ &3 INT 52 EH RSN CND, F7z Fischer HIE, [EAE 18 um
O MSC L ONERE 7 um OF 8 H 3k BAZ L (BMMC) O fifi i1t 2 s U, Jili =840 if 2 2 i L
72 BMMC O%)% MSC @ 30 [ THHEHREL TDB[57], AFETOMRFHIIBTIE, small 35X
U medium $A A D colon26 MIFIAT =aARDELRIX, ZIZE 4 169 F3LT8 240 um ThHY (Table
3) . FHEAN 15 um Fit ORREIRFED colon26 MO 10 LA ETh-72, ZOKEEDE
2. colon26 AT = A RO FRIRIN$E G- D il 31T 2R A 756553 L OMER BB Rl B
HLThaEEZHND,

W EOHE TIE, HARNE GEE O, KEBDBIHICERL TODLZERHRESNTND
[56,58,59], € D%, FFIEC WUl /e & OOl (T FFoAm L, 24 RefE 2121358 E OAIR fifinb
THKT5[58,59], ZOMi COMBBERITIX, 41277V CD44, LL I T 72l ORIfasESE 5y
T35 2EIND[60,61], JFFE NS H RO FEMIIT L~ C, M I IV CTibHiia
B oy T OIS BRI S T D2 ENHE S TIY[62,63], #¥EE 7 /LB OIERE) 2K
TEELER THD, AT 2 A RO LT, M5 55 70 mRNA FEEAH AL TV
% (Figure 7) ZEMD, RN 555 Dl E17% colon26 HAE D Ffitinfs BFE Al C 8275 4 1 /3B
B2 Al HEMENE 2 DD,

Takagi H1%, HIIEAT =0 AR ORI LT, BRI SLIRIEE AL O E#H E MK T 952 L%
e L TWB[50], AFEICBWDTHIREEIC, colon26 MM TAT =rA RAGIC LM HE5E A S
#U7= (Figure 8), F7=, MfIAT 2 A R DT A ZEKIZ - T, M ALHE DMK T 35288 A
HL7=, o T in vivo TD colon26 fifa A7 = A KA. Dfitiinfs BT s Zh =R o rE X, i
B & OHEFEEE TII B 72 ZER e DR BN KR E N EA R $ 5, /2, small 335 medium
AZXD colon26 FMIEIAT = AN 5-4% O fitifinfs B REI DML CRIFEE Tho7oZ i b,
colon26 MIfIAT = A NIZ LD A I AL, 5T DA = rA REIKAF 35 AT ReMED
RS,

LL b REEIZBWTIL, colon26 HINIAT = A RO A X&HIH95 2 L ANEER B K O %h
FACICEE THHZE, BRI 170 pm O small A7 =0 RMEFET T /L~ AD/ERI i ) =R
M ThHHZEEHLMIZLIZ,
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%32 AT afREickb~vruTyr— OIS EE MO HEE

IR S8 B VR L 6 B A SR TE IR IE D — > Tl H[64-68], VT D MR 36 L O
TN LEAT D BAZE 2R A LY | MR S 2 L DS B IR I S22 8 5[68,69], Al Kl 52352 v D
TR R L, AL FPIE ET IR IE S A G o 5 L THTRE N A Z N HIFRES LTV D,

AR S A O DAIVOMIBIZ I, T MBI 21X C D E T DL O DR D %
MR ZE T BN D, REFEORGEMIZO —>Thor~ra77— Mo) X, ﬂﬁf‘lﬂ%ffémmﬂz@
SHBIZ R TREAL . R SR T 2 B &Mt L OWURE Sl Th o, Me 1. HERE
JEUT ML Mo & M2 7 Mo @ 2 D25 EN5, M1 B Mo 12 RIEZ T %ﬁ‘érﬁﬂiﬂ’ﬁ]’(&béo
M1 B~ 53 ki, Mo OFUEETEMEA NS T2 LA S TNB[70], — 5T, M2 ! Mo
X, A Z =A% (IL) -4 IZE > TobafE i, STRIEMER B L OMERIEEIER 26 32,

JiE355 B3 Mo (tumor-associated macrophage: TAM) 1%, JEIEPNICAFAE T D8R 7 M2 T Mo
THY, R, BT AEBLOEBOREEZ N L TEOEITEZRETHEEZLN TN
[71,72], e~ ZZ HWZWFZETlL, TAM ZA5eS 528 TSI GE Kl S D 2035
MEZRoTND[73,74], — 7 M1 B Mo [ TFEIRIRIZAE N ThHEB 2 DI T D, M2 BD TAM
% IL-21[751F 7213V 1:C[76], Y L Ra fE[77 CALER -5 Z & CREVA M1 BLZEDAZ LN
RENTEY, ZNOEHEET N~ VALK G322 THIERE R0 H L HESN TND,
L72h3>C, Mo Do bis KOWEREZ B YN HIMEIL . HUESIE A A 32 M1 B Mo 24023 B <M
D2 ENTEAUL, ST DM B ISR ATREE B 2 DD,

FEXBDFTRTAMIEE TIITNETIZ, 1 BBLIOE 2 EORULEHIIZMZ T, ~7 AR
MELEAIRRAR NIH3T3 a6 L O~ ARBRN KAk MAEC #ifd, ~DAA R ) —< il
R NIT-1 fflife, ~ o A B Mok MIN6 AifaiZBIL C, PDMS #l~ A1/ y &2 WA ET
I AT oA ROMERLICEDZ 2 WAL TD[9,14,78], Mo (ZBIL T, AR AR A /EH 23T
HETHHNIAT 2 ARETH2E T, MILBERED M LIRS ILD, A7 =rAR{RIZED M1 B~

SHEDMEES DS AT, ISR T D s~ D BRI SN D, £ CTARETIE
A7 A RIZED Mo OMIREETEEOHEREZ H 2, 7 VHIIREL T 7 A Mo £E#l
FORR 1774.1 FaZ O TRIBI A 7 oA R2/ERIL . O EZ TR LT-,

3.1 J774.1 R FAV I A7 = a A R o /R

F1ECIERILI-~A7ay ) VEMRE VT, A XD A% 4 FEFED J774.1 ,ff*EHﬂ’FJX7:zD/1’ N
DVERATA AT, L U356, small, medium A XD~ A 7aty =)V bz W56 12 BIIA]
REZR IR A D J774.1 MfIA 7 = A RI3fG55727) 572 (data not shown), —7C, large\ extra
large VA RAD~ A7y = )VEMRE AN EZA, 17741 HIAA7 2o A ROVERIZRREI LT, 155
NIZHIIEA 7 2aARE, 858 IR T large, extra large VA A TENENBLLEEN
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250 um & 400 um CTHY (Figure 11A) . A7y /W FRIE L= %1& CTdH -7 (Figure 11B) , Large,
extra large " A AD J774.1 HIFIA 7 = AR A OAMIEE LT HEHIIIA T = AR EL TEROR0%K

B, By T4 T THESN T WH OO | BT HITIE 7370 E DR = uA RA5Hi

7o Flo, BV ARXD I774.1 MR T AR 1 E & 720 ORI BULZ N Z I large 42T 5,630 +

180 fifl, extra large ¥+ X T 7,170 + 750 il &> > 7=, & HIZHIBRAEFRITENZE I large AR

T 98.2+0.9%, extralarge ¥ A C 952+ 2.0% T 100%!\ VTV i IR AE 2R & (R - 7=,

600
A £
£
= 400
3 oLarge
g 200 eExtra large
©
a 0
0 24 48 72 Figure 11. Size and appearance of
Time (h) J774.1 spheroids. (A) Size change of
B J774.1 spheroids in PDMS-based
— microwells. Results are expressed as

mean + SD of five measurements. (B)
@ @@ e@ o. ‘ Representative images of J774.1
k spheroids in microwells (Scale bar =
k- 200 um).

P‘
@‘@‘CQ ;,

Large

Extra large
|

VERLUZ RN LT 1774.1 HERIAT =0 A RO A NI AL FEAZ RN T 572012, KIEMES AT
HA Y DO—FEO JEIFHESEIN 1 (TNF)-a OEF i 2 4 ELISA A2 KO E L7z (Figure 12) , €D
fE g VARRY Y T AR (LPS) FEF(E T CH R L7235E . TNF-a OFEA RITMIA7 2o Rk
\ZEo TERDMH I Tho7=, F/=, LPS % 10 ng/ml OIEE TIHRIMTHIET, WITHNOREZE
W TNF-a PEAE BT K UTZ, 20l HEREE LT 1744.1 AR S LEEE L C, extra large V1
AP J774.1 FAREAT 2 ARHDHO TNF-a FEABPA BIZEWIER o7, DIBEORTTCIX
TNF-a DPEA BN b im0 72 extra large A XD J774.1 MIlA7 = A R & Hu 7=,
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20000 r | —

15000
=
2 10000 | Figure 12. TNF-a release from J774.1 cells with
i and without 10 ng/mL LPS. TNF-o in the
g supernatant was measured after 8 h of

incubation. Results are expressed as mean + SD
2000 I of four measurements. *P < 0.05.
0

3.3J774.1 FRAT 2 A RICHIT5 connexind3 72 5HTNE M-sec @ mRNA FEELDZAY,

J774.1 FRROAALFFE BAEH N TCET S8, Fvo TGSk T ofilag 2 g o—
i CoHD connexind3 MNILHET HEZZHIVD, — T, HENRBE DA ATRERIERHICB T
Mo MOHMBETE B ZE A fHOMIEE T )T 20— T D~ AX —1IR 1 ThHD M-sec DIETLIL, Hlifd
[ AN 2 72O 2 FTREME N 86D, £ 2T, extra large A XD 17741 HlAAT7 = AR
10> mRNA 5 81% real-time RT-PCR £ CTHIE L7 (Figure 13), EDOFER, 1774.1 fiflaz A7 =1
ARIZTHZET connexind3 D mRNA HEHL & (3A B IZHINL, M-sec ® mRNA FHL &I H FIZ
WUz,

A B

S 3 3

£ e

X $ =

3 : =g

S & = 8

052 | °%2 |

Y- c C

° g o9

§ £ 85

B 2 ©2

n Q

$21 ¢ 52T

Q. = ..a

X © < = *

() e =z 9.’

g = X —

Z £

€ o : 0 ,
Monolayer Spheroid Monolayer Spheroid

Figure 13. mRNA expression of (A) connexin 43 and (B) M-sec in J774.1 cells. The expression was normalized to
GAPDH mRNA, and expressed relative to the monolayered J774.1 cells. Results are expressed as mean + SD of
three measurements. *P < 0.05 versus the monolayer cells.
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3.4 J774.1 #EAT = A R (KRS fEIE O G

J774.1 MR T = v A R NER O AREE R A B HH 3 5720 10 R R R CHO e %75
mono azo rhodamine (MAR) #8535 FIFIZHINL 6 B . Ml AT7 x oA RO w2 iR
L7z (Figure 14A), ZOER W OFEFE/yECHBE R LT 1774.1 Ml TIRFEA L HIEDEE
DHINIRIST-DITRL | ARFEFE /) £ CHRBER &R L7z J774.1 MIRIT RO AR RO B2 e
5, MAR MEFRFR BRI T OMINAN CTHEOLATE T DI LD MERI N, €2 T, B OEERIET
D extra large A XD 1774.1 fIfAAT = A RICPIILT=EZ A, flE AT =rA R CH IR Vi e
Bl Tz, EBIZ HIF-1a DX REEE T 2 AZ 7 ay NETHHMIiILIZE2A, BER#EL:
J774.1 AR L LEEE L C extra large YA XD J774.1 M AT = A REEIZ IV VTR HIF-1a F8BLAS
B (Figure 14B, C), SHIT, MlIAT = oA R 2008 L B e B (L2 - EEA 5
TEMERE SR L ROS %, 2',7'-dichlorodihydrofluorescein diacetate (DCFDA) (& CRHITALEEL 7= J774.1 #f
faZ V=7 o—H A b A—H— T L7= (Figure 14D), T Ok F ., IKERFE /3 E T CHAEREEL
72 1774.1 HUBE[FEE, extra large A XD J774.1 HIfEAT = AR CHAREITE O EO ROS 23 H
S,

A

Normoxia Hypoxia Normoxia

.-

o
o
o

200 -

-
@
=]

HIF1a - 4

(/GAPDH)

Fluorescence intensity
(% to normoxia)
o =
o o

Relative intensity of HIF1a

o & $ 3 o'\'0
::?"& \QQOOO o 2y Monolayer

Figure 14. (A) Fluorescent images of monolayered J774.1 cells and J774.1 spheroids after incubation with MAR,
hypoxia detection probe. Scale bar = 200 pm. (B, C) Western blot of HIF-1a in J774.1 cells and spheroids. Band
image (B) and relative band intensity (C) were shown. (D) Intracellular ROS level of J774.1 cells. The mean
fluorescence intensity derived from DCFDA in J774.1 cells was detected by flow cytometry and converted to a
percentage of the untreated monolayer group. Results are expressed as mean + SD of three measurements. *P <
0.05 versus the monolayer group under normoxic conditions.

*",\5 Normoxia Hypoxia Spheroid
& —_—

3.5J774.1 AT zaARIZBITH MI/M2 431L

AIIAT = ARNTO J774.1 flfD M1/M2 53 LZBIBNNTT 572012, M1 Mo 725 TNT
M2 B Mo (2 E VR B AR 11235 B L, £ 410 mRNA JE 8% real-time RT-PCR £
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TR L7z (Figure 15), ®HPBEEELC, A ¥ —7=m> (IFN) -y& LPS THIPLL7- M1 % J774.1 5
fa&, IL-4 THIBL 72 M2 Y J774.1 AR A BE i U 72, M1 BRI RHEEY 72 B s 11X M1 L J77.1
AERE, M2 BUZ R 72 B AR 113 M2 B J77.1 ARRIC IS 285 T3 BLEE | LLTZRE, 1774.1
AT 2 ARTIE M1 B Mo IZFEII72 B IR T ChHFR R — b 255 A kSR (iNOS) X°
rEHAL CXCLI0 DFBN AHNTZDIZ5 L, M2 B Mo IZFHEI 7085 - CThHT VX T —
¥ 1(Argl), Yml, v/ —AL&7%—CD206 [ZMHIBRLL T UL HEREERELL T O3
=5 CTh-ol,

>
w

s
=4 -
_g 1.5 g 10
- = o =
o
c = 5= 8
seo 526
0 g ] a>>
g s 8= 4
5% 05 o g
52 £02
- O —
<zt 5 nd. gy § 0
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C D E
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< 15 = 15 Q 2
Y=~ N~ O —_
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S0 1 Qo 1 ¢ S o
® o ? o Do 1
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&5 05 g8 051 88,5 |
o 9 [} [ 5 o
= " nd. nd. nd. S~ o Lnd._ nd. nd. 0
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Figure 15. mRNA expression of (A) iNOS, (B) CXCL10, (C) Argl, (D) Yml and (E) CD206 in J774.1 cells. The
mRNA expression of iNOS and Argl was measured by real-time RT-PCR. The expression was normalized to
GAPDH mRNA. Gene expression of iNOS and CXCL10 were expressed relative to the M1-type macrophages.
Gene expression of Argl, Yml and CD206 were expressed relative to the M2-type and M2-type macrophages
Results are expressed as mean + SD of three measurements.

3.6 J774.1 FF AT = 1A N2 XA HE R Al )

B2, I774.1 IR AT v A R O MR HE SE N 2 R AR L 72, 7o AT =D T v
N ZRREIRAED J774.1 FIRRD LT I774.1 IBAT = a AR % | T v N — M A #E
FEL, 72 RFfE 21 MTT 4 W Cls e 280210 & L7z (Figure 16) . B 7 /WAl e LT colon26
ARB L O~ AFUE ML 4T1 ez SN L7, ZORER, 1774.1 IR oA REFRFELT-
BECIE, EHOOFHIIZIB W CHIREIRIED J774.1 HIlRZFEREL 7= REL Ll U CA = SR
B Uiz,

18



o =
£ 120 ¢ S 120
8 * €
— o
o 100 | ¢ 100 *
S S —
‘_,; 80 | R 80
© »
° 60 f 3 60
8 [v]
: -
S a0t 5 40
o s
S 20} 5 20
: :
£ : o
£ z
=z

Control +Monolayer  +Spheroid Control +Monolayer +Spheroid

Figure 16. Number of (A) colon 26 cells and (B) 4T1 cells co-incubated with J774.1 cells. J774.1 and colon 26
cells were placed in the upper and lower chambers of Transwell plates, respectively. After 48 h, the number of
colon 26 cells was measured by MTT assay. Results are expressed as mean + SD of three independent
measurements. *P < 0.05.

3.7 BE

ZINETORETIIH 1 7, 52 mCTHELMIBAT za AR x | FERAAR[79]. MEERE
AHRR[80], FHAREHAIAL[81]72 & DA 4 72 FESH O ML A2 W HIFIA T = e A RDSBHFE S4LTUD,
INBITHIA . BB NRBE AL LR IEE T /L E LT, Mo BRHIAG e SR A 2 i & &1
(IR AT = A R L 723 E D IFAE T 5[82], LU E, Mo DANLIRHAIEAT = a AR
Sl R = e AN

AWFFETIX, 17741 FIIADO AT zaAR{EIZE- T, Ty 7 HEEE L Mo T OME Ok
(ZB895% connexin43[83]> mRNA FEHELEAHIMT DL, — 5T, A CmIIEELL |
W38 U CIE AR E AT M) ) F 22— 7 DIE K N T D M-sec[84]7> mRNA JEHL &)
K F32528% R L7 (Figure 13), Connexind3 41 U7- A FE A% 1L, B IR KOV Me @
P72y MZEBWTEBEREFIZ R T ZEDVRSI TN H[85], 2D connexind3 @ mRNA FE Bl &
DHAN7RBTN M-sec D mRNA FEBLEDIX T3, 1774.1 MIEAT =0 A NI FW Tl BRRECAFAE
% Mo [Al L= O BEHA 72 AL A BAE AN L 7= 7o LHEZR SN 5,

— T IR T = AR, EAA 200 um B X D&, R B LU FR, RAEw e oA
T PEYE DR E ARL N E TS [86], HFFIC, FfEAT =rA RO H LTI, BEE DB ANESHILT
WO RERFRIE THDZ LD MIES I CWD[87], (KERFEIRAE T oML, FfFELSnsZ
ETROS ZFEAT D, AMFFETIL, AREESRISENES T MAR TOHEOEEILE, HIF-la DX /308
FEHL, 7ebTNT ROS EALMERL, J774.1 MIfA7 2 A ROMEEESRIZIRS L CWAZ 2R LT
(Figure 14) , IKEEFE 51 T CIHMALENS HIF-1o 1 RIEMEY A M IA L DPEA N LU CRIEZ A
T DI ENHAESNTND, 1774.1 FfEDHD TNF-a FEAED HIF-1o DR BN LD O TIX
IRNNEE 2 DD,
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ARHITIE A7 2o AR 3228720 T 17741 fifEs M1 A Mo (200 k3528 % R L=,
ZHUE, Mo & IFN-yB LN LPS EEHITA L F 2 — T BHE kDI L il L <, M1 5 Mo
Z AR DI I TR AN T ETH D, M1 B AR A2 [88-9018 L UNML B Mo ~—%
—[91]DFBUL HIF-1a (&> THIEIE D28, 20 J774.1 FEfED M1 BA~D43biZi, J774.1
HIRAA T = 1A R 1 OARER SRR BRI S B AR L TS ATREMEDN SV,

L b, AREFETIE, 17741 MBI DAT 2o A AL RIEME A NI A L EAZ IS M1 B Mo
SOGbEARME L TG R . £ O AL FEINH ) R A G R T RE Ch O 22BN LT,

20



BAE ~I/nT7r—VDRACIDEBEHM/INRE AL EMIEA T 2 AR DB
3%

55 2 T Tl colon26 Ml AR CHERIL 7= MR A Y = A ROMIEE T /L~ ADAERLAT
ThHIERR U, WH . IR T A 0 2 C 58 P9 R i o e 2RI . Mo 72
fii 22 DRVEHIRL TS ALH[92], LTc3 > T FEMifA 7 = A R IC VB MR A E A A T2 2 & T
[EFERE S O N BE A Bl C X D, F7, [BVELAIAG i Sl oD B AR 108225 43 1 A S Ml i D 1 5
RBELARET DM EBIEET HIED D, M EMZ M AAA TR T A RE WD Z
EC, Bl DA B LOMESTE A SOIZR R TED RN DD, FEC, IS D Me [ 3E
5B Mo (TAM) EFEIEID M2 B Mo THY | JEZ OB RC-CHTE | I8 22t T 52 &hv it &
TCU5[93,94], ZNETITHINE AT = A RIZ Mo ZRAAA TG IIFIET D[821L DD, in
vivo ¥5-5% DML AEER | T T VEM OAERITFIF LA R TS 23720, 22 TR
T, colon26 A A MIFLEL T, IL-4 FIPLL 7=~ A[EHE Mo 2 M2 T Mo ELCGRIRL, 20
2 FEFEOMIE DDA HIIIA T 2 A REAEE LT, SO TIREMIEAT mu A& HW T,
M2 % Mo DIRA D~ 7 AR ORI D A 75 - BEFEIZ RIE T B OV THETLTZ,

4.1 colon26 #lfinE M2 %I Mo % VW= IR A e AT maA R /Efl

IRAHIAT 2 AR O/ERNZIZE 1 3 CHESZL7Z medium YA RAD~ A 27177 )L Hibz Z Fu
7= MEME BALB/c ~ 7 ADJEIENICTF A7 ValL — 28 5.1 4 B B ICHERE Mo ZEREL .
TEVEIZEV Y IL-4 CTHIPE 228 T M2 BN/ bEE T, M2 BEA~D 53 {kiE Argl DR BLIZ LR
L7- (data not shown), A 717 /L HAIZFEAE T2 colon26 Al 1L-4 FIFLL7-HENE Mo D
fa kb4 1:0 (colon26 AHJEHAM A7 = A R) | 1:1, 1:2, 1:3 &L, MIfRIRA o B/p IR AHa A
TxaAREHEE L, WTNOBALIBEMIAT 2 ufREELZ LI, WTFhoBEY
P ARGARDOFNE— T2 AT z AR o7 (Figure 17), 72, WTHORAGHIIEAT =0 AR
BOTH, EHERITH 150 pm L7220 FRE G ATRER AT zu A RER o7, Fio, IRAH
JIAT =aARDAT A RHT=D ORBLEUIAIIIE THD colon26 HRLDIERIRA LLEDIXT
I T LT, E6I2, Mo DORFFERA RIS T2 LT, Ml AEFERITIR T 35
|23 7= (Table 4) .
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Figure 17. (A-D) Microscopic images and (E-H) size distribution of mixed spheroids of colon26 cells and IL-4
stimulated peritoneal macrophages. Images and histograms of (A, E) 1;0, (B, F) 1:1, (C, G) 1:2, (D, H) 1:3 of
dispersed cell ratio of colon26 cells and IL-4 stimulated peritoneal macrophages, respectively. Representative
images are shown. Scale bar in each image represents 100 um.

Table 4. Characteristics of mixed spheroids of colon26 cells and IL-4 stimulated peritoneal macrophages.

Dispersed cell ratio Diameter Cell number Cell viability
(colon26: macrophage) (um) (per spheroid) (%)
1:0 166 + 18 2,625 + 1,024 100
1:1 148 £ 13 825 £ 472 100
1:2 134+ 12 900 £ 337 88.4£10.7
1:3 130+ 11 625 £ 287 842+ 183

Diameter is expressed as the mean + SD of 100 measurements.
Cell number and viability are expressed as the mean + SD of five measurements.

4.2 HOCAERR LT HIIR A W2 IR A MR T 2 a A R OIRE &2 D~ T 2% 54% D ifi CORN
ZE O

FT ., B OIRA NIRRT 2o A R CORE 2T 572912, colon26 #lifdz Cell
Tracker™ Red CMTPX | IL-4 HIIIEIE Mo % CFSE Tt ek L7z, 15OV 8 A akil a2
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AWTRAMIIAT oA REVERLL | #ORBEMETZ F\V - CllE2 L7z (Figure 18A-D) . W T LR
BHRIEAT 2aARIZEBNTH, BHIEN[E— A7 = A R FET DI LD MR ST,

Fo BONTIR G AT 2 uA R E f S S5 T B IR 2 W T, 7r—H A hA—&—(T &
DfMT 24T o7 (Figure 18E-H) . £ DA, #EFE T2 colon26 ML IL-4 FIL 7 EZE Mo D
IR A A, 101, 1:2, 1:3 £352L T IRAMEAT7 2nARIZE D Me DHLERIL, ENE
16%. 27%. 35%L72>72,

EBIZ, Mo DOFEZTHILC9 <352 8% B, IL-4 FIEAEVE Me DR HEh & 1:3
DHEDOBRL | vV AR EARZOBAER | 2 0 ICIfiZHGHIL | 5 2 B[Rk CUBIC EIZ Thfi
DiEVLEIT -7 (Figure 181, 1), ZD#ER, colon26 AL MO AT AR EIRAMIEAT =1
ARERBLIZSE ., DT NOHAD colon26 MlE kORGSR bz, — 5, BREA
7 AREBIELT- 6 colon26 MifE & [Fl—E 7712 TL-4 P L 721G Mo (2 H Sk 32kt ot
DBIZEINTZ,
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Figure 18. (A-D, I, J) Fluorescent images and (E-H) representation of flow cytometry results, showing the Cell
Tracker Red-labeled colon26 cells and CFSE-labeled macrophages in mixed spheroids. Images and flow
cytometry results of (A, E) 10, (B, F) 1:1, (C, G) 1:2, (D, H) 1:3 of dispersed cell ratio of colon26 cells and 1L-4
stimulated peritoneal macrophages, respectively. (I, J) A pulmonary microembolism of the suspended mixture and
mixed spheroids of colon26 cells and IL-4 stimulated peritoneal macrophages, respectively, after intravenous
administration. Scale bar in each image represents 100 pm.

4.3 ROHNEAT = AR OB RENEOFEA

F9°. in vivo TO RO E LT 572912, colon26 #llfinz~ 7 AR EHARNIZE 5L,
16 H#% O MfiE &% E L7 (Figure 19A), ZDOFEHR IBAHIEAT7 2uAREBELIZ5A .
colon26 AHAAHIRD AT = A REBLT- 82 5 e OREL LI L €, A B E &SN,
RIZ, colon26 FMFEZRH TN coln26 MIEIAT z A REZ~T AR FICBAEL, 28 A H £ TRIFFIC
B T RIS DA X% E LT (Figure 19B), T DGR, ZH 5L FRKICIRGHIIEATY zu AR &5
BECLOBEE L LT BRI A XD KGR DI,
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Figure 19. (A) Lung weight and (B) tumor size of mice after inoculation of the mixed spheroids.

(A) Weight of lungs from mice in each group was measured. Each symbol represents individual mice and bars
represent the mean values. A representative experiment of three independent experiments with similar results is
presented. *P < 0.05. (B) Size change of tumor after subcutaneously administered colon26 cells and spheroids.
The tumor volume was measured by calipers every other day. *P < 0.05 versus other group.

4.4 JREHIIAT AR D in vitro FINIHEFED FEAL

In vivo (2331 IR HEFEDIEHEIL, Mo 23 colon26 Mk AR AAEA L., MIfRHEsE 27 ) LDk
PEALDIBE 532 FIREMEIN B 2 5D, T T in vitro TOFMIEHEFHE A L 7=, £fifaA~
THAR 1 D% 96 well #iflulzE 7L — N CHEE#% | RIRFAVICBAMERBIE2 L WSTS assay 217272
(Figure 20), 3 H HOBEMEIBIZORE R, colon26 FMTHIMAT AR E Mo & & TR A HINE A
7 2l A ROTIOEE SN BIEZ SN0, IR~/ TORERZITFRD b o7
(Figure 20A-D), F7=, WST8 assay DOififi fb [F£RIZ, colon26 LM AT = AF& Mo 25T
IREMIAT = m AR EDMIA B M E D 721378 i/l 7 (Figure 20E)
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Figure 20. Evaluation of cell growth. (A-D) Microscopic images of spheroids at (A, C) 1 day and (B, D) 3 days
after transfer of (A, B) colon26 spheroids and (C, D) mixed spheroids to 96-well plate. Scale bar in each image
represents 100um. (E) The viability of colon26 spheroids and mixed spheroids quantified by WST-8 assay.

45 #%2

W FEIE, B N B D — A TE R 95 TAM I, FE A B L | PuligsEo — 8§
ELUTHER T 5EB 251 TET2[95-97], L2L7e3n, TAM (35 2 O MESIZ W TR i o
A5G < VB - B A I T DAE R 38 2 Z LA I L T E72[98],

Duluc HI, JFEA A B T B MHBRLE R - IL-6, 38U M-CSF 73 M2 ! Mo DFF 82
ET2DZEEABINILTND[99], DED, JEEHUNRSE T, M M ba B EAEH L, Mo
ZIHE L, M2 LD TAM ~EZE(LEE 5, RIgET CRGIEGMEAT zu R R M2 Me
colon26 FMALIZEDIEE 12321, SH5IEMHLELTZHU, in vivo TOAEROHEKIZETHL
TWHATREMEDNE 2 bID, — 5T, vV ADIEIED L BRI IL-4 FITEZ L7220 Mo Z W T
RAHIEAT oA R OIERIZ R I Tz, LNLRRD, DN AT oA RIXE e 2 50,
Fi 2 DEBRIZHWAIZIEINEN S O THh -7z (data not shown) , ~ 7 ADENEND Mo % R T B
TGC E5i T~ AENEEHLL T D, ZHOL THEDILE Mo ITAIIRE EED M1 T Mo THHZ
EMHESNTND[100], ©FED, IL-4 72U TlX, Mo OMIIREETSIENRIZITNDZEN
EZoNb, ZOREF, A7 2 ARHT Mo 73 colon26 Al fa 2 5 B UMIASED 8 S 4, B2
ERFOIRGMIEAT za A RIZleoTo 2 ENHELE S NS,

AT TIE, M2 8 Mo % colon26 AR 7 = AR HITHAAIATe ZE T, colon26 DAL 5%
RHETHZ LA R U, 2R ETOHE TR, M FA[1011°0 2 & #4E[102,103], FlAELE
FE[1041\ 2B 5- 3298 5 M2 B Mo 2 DREAESIL, iR O HEFEIC A R R BRBE Nk S D 2 &
RSN TS, Figure 18 THRINDHEINT, M2 B Mo AT = A/ RIORE T 5L, A7
A RO M2 B Mo 234L J7E Té SFYD, M2 T Mo 23PEAE T DIEEE AR
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DR - H B 5 AR RO BB A R M AR 52 28 CL SRR B i A b ob Lzl
Bz N5,

— 57, in vitro \ZB T DIEEHIFLOHETHEIT M2 B Me DIRA L BT T eh o7, T
I3 M2 B Mo D3EEA T DRI T 2K 7005 | M BB &P a2t 32 vl RE
PEAMENZ &2, MG NS Tl 18 IS HR T2 T MR NK Al AR 7 & D I R A
DA & B B F S P IE (MDSC) <l T AHfE (Treg) i,ek DREIEIE AR E & %7

DM NTFAET B[105], IRATIAAT zaA R e~ ARG L5 E6 . M2 B Me 233 ibLi-
TGF-B72 E DI INHINED YA R4 73 colon26 Al ;yﬁ«potﬂ’ﬁﬁﬁ L. T <> NK #HAEZ 4
], HLLIL MDSC X° Treg ZE AL L7 R EHELRSND, S BRSO DBVLETHD,

LU b ARFZETIE M2 T Mo ZIR A LTI A 7 oA RE/ERL - B+ 5 LT, e T L
U AEZN IR ILAERL T DR/ T IEDBFE I E LTz, D DHERITA % D3 AT FRIE DB
FIHEHEEZ D,
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FFIL 4 BITOIZ0, TR AR U8 IR - i REfRAT A B i & LT e bR 7 =1
ARDBAFICEE T D501 27T —~IZambR Lz, 55 1 BB 3 BT WL, LRI M IE S
R A T 2 A RV A XD B B O T 572012, ZAE U/, FEHAE. Me O iak%
K TREE 2 B 4 ECIIEE T A~ ADIERIZOWCRH A, 53 ZELE 4 =T
T Mo ZXRIGHiaE L CRINL, A7 cuARIZEb @R bIic W TRFEZENZE AT, BUT
DG ImE T,

W= IR IC RIFT AT 2 a A YA XD B 0 i B

AR A VER 577 PDMS Z W TH A XD R 4 FED~A7a = )V EAROERUT AR LT,
ZD~ ATy )V ENRE T, AR Z 5 I L 72 4 20D HepG2 HIFIAT = A R&45372,
S5 HepG2 A7 = A R & VT, 774 small 4 XD HepG2 Mg A~ =
AR TIROLEWIEEZALNE LTz, — 7T, CYPIAL EMEIZAT = oA RYA XIRIFHNCHE KL, 3T
3 DA RE R S BN 7 I A 7 = O A R A XDFAET DI ENRH G E 2o T2,

3|

BHRES - A T AR R D T2 D DRI AT = A R D BA %

T

W2

E

%1 ECTER L~ A7y VR A W T A XD 725373 colon26 MIfE AT AR
DOVERNZ RN LT, F7=. colon26 FIAT = A R CIIHE3 4> 7O mRNA FEL BN LU7-, X512,
small %A XD colon26 FIAT = A RN ET N~ ADIVERIZ KRG H A ThHZ 5 AL
L7,

F3E AT cof/Muickbd~ra7 7 — OIS EIE O HE i

Large. extra large " A XD~ A0t =)L HMZ2 52 LT I774.1 IO A7 A RKIZRY)
L7z F72.J774.1 MR =i AR Tl TNF-a OpEA BN, £7-. J774.1 filgA7 zA
RTIXAT = A RN EROIKEE R I R CX 7o, SHIT, J774.1 M@ A7 = AR H1C J774.1 #H
faix M1 B e, @O RS RS =R T E A R LT,
AT <77y —TVORAICEDIEGINREE A LT a A 7 = e A RO B %

IRA RO 2D colon26 FlifE e M2 HUAEIE Me DIRAHMIIEAT = A ROEZRIZKDI LT, F
7o, v A7ay VIR EICHERRE HMIE L 2 528 T IRAMIIEA T =a AR @ colon26

L M2 BUREE Mo DIRA L2 HI P RE TH 72, SHIZ, colon26 e M2 BUAEIE Mo DR

28



BRI AT A REFHWAZE T, T T L~ AD RS AN A B TuEL =,

LLEAWFFETIL, 25 1 TADE 3 B W T, Tl ORIISTEZ K GUY A A D Fie Dl A~
=RAREAERL | 27 =0 AR A XD HIBEREIZ 2 KR BE R AT = A R A X5 b e
(SRR R RIF T Zo% R R ETRIR E IR AT & A R E LTl 27 = n A R B %S
[ZBITHAT =AY A X HH O BENEZ DN LTz, Fio, H2 HEFE 4 E T, MgA7=n
ARZ W7 LV OERIZ DL Ml AT oA RbS il D A& 2 R IR T 52
EERABINTUT, RIS, 5 3 BEER 4 FE TR, Mo Zf A A A TEHIAT = A R OB FE K Y)
U, M2 IR F 73RS C &5 I REME R LU T,

AWFFETIFOAVIZ BRI, BT 72 MBTR IR S AT KO B JE 725 DN BT £ 7 /L DAERLC
A fE BRI 2bDLE 2D,
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AL

HOVIZEE A AMFTEITERL T, MARTEHZR SR DR, i fE 2 IR0 E U7 U R 2R B
HAMIER @R BRI LIVRE R EER L ET,

Fo| MAREZRE R DB LEFR R B0 U AU R R SRR 7)1 S e
%, mie A CIEISEA TIRIEH O BEZRLET,

FERO —ERICHN ) B E | EHEEA BV E LT, SR RSB LA AN IRER . Al
BRZFRZFEG TEMIER K — BRI DO DEHOTERLET,

EBIT, il O E EREINE 250 EUT R PR R B AT SERH R R e 700 B — [
FrIZ F2BRO — R AE ) /0 T BLARTE W | OKEPRSCE S PRI e+ K BB
IKEPRINER, SFAE AR, PIRBRIARICTRHL £

RBIT, MFIZEICE R TELREA G T RS2 R B BRI LE T,

30



KBRO™
F1E EROW

[1]RR4

Dulbecco's modified Eagle's medium (DMEM) , Roswell Park Memorial Institute (RPMI) 1640 £%
H1, Hanks’ balanced salt solution (HBSS) % H /K 3R tE LV A LTz, 7R {1 i (FBS)
[ Thermo Fisher Scientific £ (MA, USA) KOl A LTz, KU ATF /Lo m4> (PDMS) LffLH
fili (CATALY ST SILPOT 184) |33 L - & U a—= T #pblig A LTz, RY (N-AY 7 re L7 7Y
JLTIR) (PNIPAAm) | X Polysciences ft:(PA, USA) KViEA LTz, NI ST N —(XF 74T AT
LA L7z, )72 13 Becton Dickinson £1: (MA, USA)LWEEALT-, =DM OFREIL, Tk
DR nz T,

(2 ]k

b N B SRAm AR HepG2 i@ L, American Type Culture Collection £k (Rockville, MD, USA)
MBEEA LTz, Mk, FEEbL7Z 10% FBS. 0.15%kEE/KFEFRIW A, 100 units/ml ==Y
100 mg/ml AL h~AT 2 2 mM L-Z VZ3 2 ERINL 72 DMEM E5#C, 37°C, 5% CO,. M
M4 N CREE L,

[3]PDMS =1 7my =L DIER
~A7ay oV ERITR E O EITES TERL72[9, 14, 78], BAEELEIHNE—IZ 200, 300,

400, 600 pm (ZFXFFEIVER — 2R ZEE DS U T- 4 FEFEOD 77 AT 7 R 5D master mold %
3- dimensional printing systems (Objet Geometries £, Rehovot, Israel) &\ CTERLL 7=, PDMS
CHEAL A 1021 D TIRA L7 PDMS A =12 master mold % 60°C, 2 RFf# UL & 7
HZETH{ESE T, PDMS Zfi (bS5 2 & T/ PDMS B~ 171 = /L 5725 master mold
ZARIBEL | AR 35 mm O TSR DIDICEIE LT, Bhiviz~A7ay /L ARIZ, 6 well il
BT L — MR B, T F ) — VTR LT 1%PNIPAAM &~ A 70w = /L B 1122 mlEsInL
W22 R Z BN, 60°C, 1 REE LA RS AHZ LT, Riaia—T 1 7 &filic, ~( /7y =
DY AZXDNEI2H O BIEIZ, small, medium, large, extra large A XD~ A7y = /L HpR L
L7z,

[4]PDMS #l~A127am = /L DH A X2
BONTZE Y ARXDO~ A0 ) VIR EOKT VO ZEIE L, Wik X2 BEasss T Tl
BT HZEIZLY, v 7ay =)V OWE, YENE, ESEHELE,

[5)4Hfa A7 = A RO /ERL
AT 2o A RITE EORE - THERLLTZ[9, 14, 78], 6 well MifEi#% 7L —MIGRE LT
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~ A7y =V bR UV OEREE T C 1 RFEIBLEELSZETREE Lz, 37°C (29D 72 DMEM K
M7= LTc, £ D%, 6 well HIfulE2E 7L —h~g% & L7- small, medium, large A XD~ A/ n
¥ VAR I T AR BDHT2D 5x100 fiH, extra large DAL 1x107 EOMIBEREEL 7=, D%,
COy A v Fa_"—H—NT 72 ], 40~65 rpm TIREZLZ2DBOEEER LT, ~A7/r7 /LI AVH)
DIRISTZ AR ORI I BT HIAZ W52 & ThrRE LTz, B HIAHAIT, IR B AR5 30
57 24 IREfH | 48 R 1297572, Small, medium, large, extra large %1 XD~ A7 = /L HA %
FWTHS72 HepG2 M A7 = AR ZZ #1241 small, medium, large, extra large ¥ 2 HepG2
A7 zaARET D,

[6JHIfIAT oA R DY AR flfa%, AfFROME

FREDFIETYERLU =& A XD HepG2 MIld AT = A R & BHME: THIZEL ., #Z L7- HepG2
AIRATZ oA ROEAEZHEL, HEELRFOERZR L, A7 xu4/R 100 {H#47-DDEA
NI LRI, F7o, MR AT = AR &8 1 20 wl H10Z 10 {E R L, 80 wl DR 7 > ¥Rk %
SNz, 37°C. 5 /3 dLEith B o7 4 ZIZKORIIAT = oA R &k 228 T MR A 15
720 130T MR 2 I T, M 7 L — B R HERAFEIEIC . 27 = a AR 4 7=0 Ol fadk
CAEFRA I,

[7]HepG2 MR T = A RNHD T V7 I i

DMEM 85 HiZ FVCIEIY L 72 small, medium, large, extra large 1A HepG2 fiffi A7 =1
AR%Z, ZNEI 67,25, 12, T A7 =4 Riwell L7225J512 6 well it 7L — ML,
Bl BRER O HepG2 MifEZ, 40 HOAT A RKEIZIFEF CHIIEIC /25 L9012, 1x10°
cells/well TRETEL 7=, 24 BFHIEF 2% 1C L 2RI L JIE £ T-80°C TRRAFLZ, I
SNFehT VT I OREEIE, Human Albumin ELISA Quantitation Set (Bethyl Laboratories.,
Montgomery, TX, USA)ZFIHL T, &7 mhauicft-> THIELT,

[8]Ethoxyresorufin-O-deethylase (EROD) 7> A

CYPIA1 #EPEIX 7-etoxyresorufin O #ZF|H L7= EROD 7 v AIZLVFEHL7Z, 8x10*
cells/well CHRREIRTED HepG2 Hild 35 KL O HepG2 #lld A7 =4 R % 10 uM @ 7-etoxyresorufin
Z o TR IR C 24 well AfEER 27 L —MIHEEREL 72, f# H L 7= small, medium, large. extra large
P A XD HepG2 M A7 = AR, 224 35, 20, 14, 9 fHTH T, ENLRNE 1 FERA
V¥ a_X—hL72% . T-etoxyresorufin D1 H K D E: Y% | FluoroMax-4 43 6 6 6 FE &t
(HORIBA, Ltd., Kyoto, Japan) {Z&> TR L7Z,

[9)HLRT =BT
AEAERET. “HEHOLBIIATF 2—7 b0 ¢ #0E (MRE) 2. =EBLL Lo igkizidz

—%—-277~—(Turkey-Kramer){£E (2L H L BB IR E A FE i L7, £72, P<0.05 Z it FrICH
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Bl

F2E EROK

[1]RR4
5,6-carboxyfluorescein diacetate succinimidyl ester (CFSE) /% Dojindo Laboratories (FEAX, H AX)
MDIEA LT, thoEEITE 1| ELFERROH D b LT T RO FrfkinZz vz,

(2 )ik

~ 7 ARG RGEARE colon26 MfEIE, A FIE AR AMFFER DB E-% 521772, Colon26 i
1%, 10%FEEL FBS, 0.15% fREEKFE TR L 100 units/ml <=2V 100 mg/ml ARk
~ AT 2mM L-Z WV EIUEIRIILTE RPMIERHET, 37 °C, 5% CO,, MRS N CTHE R LT,

(€Y EX LY

6 JE D BALB/c SMENE~D 2% H A SLC Rtk (Ffid . BA) KOlEAL, a~_vvatL
BRBE T CHEMER LKA 5 2 CTRB LTz, T X COEMERIT, 50 KR AP A R OB
WMEBRE B ROERBER T To7,

[4]PDMS fl~ A2y = LD /ERL
PDMS $il~ A7y U/ERL T 5 1| BEFERED 7L Ti o7,

[ST#IaAT = AR O ff
MAT = AROVERIT, 55 1 BERIERD ST IETIT 27,

[6 AT = AR DHA X Ak, AAF=ROH
MR A RO A ML, EFROM

frit

L5 1 BLFERRD T TIT o7,

[l

[7]Real-time PCR 7%

Colon26 #lifEAHD total RNA il i%. Sepasol-RNA I Super G (F 74T A7 4R, HAR) %
FWTIT 72, RNA 21X Nanodrop 2000 spectrophotometer (Thermo Fisher Scientific Inc., MA,
USA) W CHIE LT, Wiz 5L, ReverTra Ace qPCR RT Kit(TOYOBO. K., HA) &>
TATo72, mRNA FEBLOE EWIFEHTIZIE, StepOnePlus™ Real-Time PCR Systems (Thermo
Fisher Scientific Inc., MA,USA) & W TE &MY T VLZ A L PCR 21 To72, AT 7V BL DAY
TXIVFFRT T4~ —IZ1%, forward (5°-GCAACGCATATCTGGAAACTTG-3") & reverse
(5’-CAAAGTGAAACCCAGCATCC-3’) &, CD44 OA VI X7V A TF R 7 T4~ —IZI%, forward
(5°- TTCATCCCAACGCTATCTGTG-3’) & reverse (5" -CGAAGGAATTGGGTAGGTCTG-3) %
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Z 47 mx I FrroOoAF VI XTIV A FRK T T A~ — 21X, forward
(5’-CTTTGGCAGTGGTCATTTCAG-3’) & reverse (5’-ATTCTCCCTTTCCATTCCCG-3’) %, B-
T 7 F o AV IF X7 v A F KT T A4 < — T iF . forward
(5’-CATCCGTAAAGACCTCTATGCCAAC-3’) & reverse (5°-ATGGAGCCACCGATCCACA-3’)
ZFIF LT, DNA HIESEEL T, 95°C 3 7, 60°C 30 #0% 40 A7/ 0K LUT-, HEhEEDIL,
fluorescent dye SYBR green DA% —J1L—aZRHAL TR LTz, FERJE S 1D mRNA %
BT DA% E ERFOIEAREL LT, B-T7F &2l iz,

[ 8}l A #5i D FAff

PNIPAAmM % — 9 52 L CHUKEEE Z4MHI L7 24 well a2 ~7"L —MZ 40 {E D colon26
FO AT 2 A RZFEFE LT, BRVEIR D colon26 AT 1x10% cells/well T 6 well fifiasz# 71—k
(ZHEREL T2, 48, 96 IF[EI % DAL F 2 —E | NI/ T b —2Z VW CHIRIEA I E L7, Mifas
FHER 1345 W I O M S5 2 e W FE RE L7 M sk O A 2 TRERLTZ,

[OhisR 7 L~ AD(ER

BEREIR O colon26 MIfE 1.5x10% {iE & ZDAILEUAR Y § D% Z 5 0 colon26 MIfIAT =1
AR E~ T AZHIREOBAER , 21 BZRICHZREL ., R E &L RE L2, 22 THWE small,
medium YA XD colon26 MIIIAT A REIT, Zi 20 178, 7 # Th-oTz, Fio, [RARITHE
TERLTE 7 L~ AT, RAE XLV R A G5-T 528 T, i Eiz al i kL,

S5IZ, ISR B Rh R AT 22 8% B A0S, B DMl Ek 2 2 2 ClRBEO R EAT
o7, B _ED colon26 fHE 1.5x 104, 1.5x10°(H%Z~ 2R BFARLV AT HEEE, small Y4 X
? colon26 MEAT A K% 3 GHIAEEL 1.7x10% {EFHY) . 9 1 GHIAREL 5x 103 {EFIY) | 27
(AL 1.5 10MEFH ) AR T D REZYEMR L . A 21 AR ICiZHE L e E S 4 HEL
77

[10)/iDBEIEIZ LD CFSE 12 colon26 Al DO H

FRE LT CUBIC & W CRliZ B L L72[55], £3°. BREIRD colon26 Hlifa/eb N
colon26 HMifZA7 = ARIZ Opti-MEM™ (Thermo Fisher Scientific Inc., MA,USA) TR L7=
10uM CFSE ZifsHIL, T 37°C, 5% CO2 T 15 3 A2 F=a~—hL7z, ffa% 1.5x<10* fEFH 24 D
CFSE 1% colon26 725 NS colon26 HIfRAT =rA R &~ AR FHARLOBHEL | 2 /34 i
L, 4% TRV AT VT ERT ON A2 Fa_X—hJ 52 CEEL, BELMZ, JRHE,
Triton X-100 (FiyelidE T3, KPR, HA) . N,N,N',N'-tetrakis(2-hydroxypropyl)ethylenediamine
CRRERC L, B, BAR) 23 CIRERERICREZESELZL T, S kAL 7=, ZEL
7o il doag YEBRMEE BZ-710 (Keyence, KBk, H A) ICTHIZ LT,

(11 )FERT 2RI RT
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%1 ELFEERO FIETIT o7,

FI3IE EROK

[1]RR4

IR 3R 2 s Y633 mono azo rhodamine (MAR) 1% (b3t L 0IE A L7-, HT HIF-1a$L
K, $1 glyceraldehyde-3-phosphate dehydrogenase (GAPDH) #1{&(% Abcam £t (CB, UK) LViE AL
72, 2',7'-dichlorodihydrofluorescein diacetate (DCFDA) |d Thermo Fisher Scientific fLXOiEA LT,
MTT #3E/3 Sigma-Aldrich £ (DA, DE) KV A L7z, Ok 3ITEH 1 &, 5 2 HEFROHO,
H LT RO Rk dn a2 Az,

(2 ]k

<A Mo tHRAIERE 17741 flE, <7 ZAFUE M AaRE 4T1 #A2iX American Type Culture
Collection £t (Rockville, MD, USA) 2B A L7z, ZabHlfaIE, 10%IEE{k FBS, 0.15% K2
AKFEF RN 100 units/ml - =Y 100 mg/ml ARLTh=AT 2 2 mM L-Z VEI
JNU7= RPMI 55 H G, 37°C, 5% CO», JIRSRM: T TR LT,

[3]PDMS Hl~ o127ty = Lo fEf
PDMS $il~ A7y LB T 5 1| BEFERED 1L Ti o7,

[4)faART 2o AR O{ESL
AR 7 oA ROIERLE, 5 1 BEFIERO H1ETITo7,

[STHEAT = AR DHA X Ak, 7RO H]
MR A RO A ML, EFROM
JIAT 2 AR~y T4 I XV RRRSE T,

frit

.3 1 BERIEED HIETIToT, 17741 H

[l

[6]1774.1 A7 = 1A R)>50 TNF-o FEA

AIRRELAS 1x10° fEFH S ORREIR O 17741 B ETN T A XD J774.1 flfd A7 =2 AR (large;
18 . extra large; 14 f[f) 2 96 well fHifE55 2 7L —NMIREFEL 1 BFfEAL F o X—RLT, 2Dk,
Opti-MEM™ A FRL7= 100 ul @ 10 ng/ml VARFRUH > Z7 AR (LPS) Z ¥R, 37°C T 8 FEfHS
DA FaX—h iz, ZDO%, EiEEFEIRL, EIEFIZE EID TNF-o #EE% OptEIA mouse
TNF ELISA kit (Becton Dickinson, MA, USA) # W CE&E LT,

[7]Real-time PCR 7%
BT 2 ZLREEICITo72, Connexin 43 OA VA XTIV A F R 7T A~ —IZ1%. forward
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( 5"-TACCACGCCACCACCGGCCCA-3’ ) & reverse
(5’-GGCATTTTGGCTGTCGTCAGGGAA-3’) %, M-sec DA VIAXILFFRF T4~ —ITIL,
forward ( 5’-AGGAGGAGTCTGCGAAGAAGA-3’ ) L reverse
(5-GGCAGTGGACCATCTAACTCG-3’) %, iNOS DA VI XILAF R T4 ~—IZ1%, forward
(5"-GTTCTCAGCCCAACAATACAAGA-3’) & reverse (5-GTGGACGGGTCGATGTCAC-3’) %,
CXCL10 DAV XTIV AF R T T A~ —IZ1Z, forward (5-CCAAGTGCTGCCGTCATTTTC-3") &
reverse (5°-GGCTCGCAGGGATGATTTCAA-3’) % Arg-1 OFAVIXIVLAFR T T4 ~—IZIL,
forward (5’-TGGCTTGCGAGACGTAGAC-3") & reverse (5’-GCTCAGGTGAATCGGCCTTTT-3’)
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AL T mRNA FEEUTKE T2 HH%f & |RFOFEAREELL T, GAPDH Z e, XFREEEEL T, M1
T J774.1 MO S A% —7 L  (IFN) -y 50 ng/mL & LPS 10 ng/ml %, M2 % J774.1 Hifa
DY IL-4 20 ng/ml 225 T RPMI E5 T 24 IFfHjEE % 3528 T MDD/ b a7HEL
77

(8 MR R Fr s DB 42

DAF N ANEF TR (DMSO) # W TAIRL7Z 1 uM MAR %25 e RPMI B A FHE L, 1774.1
I 238 5 RAUE T LT T Ry 7 (ZEH b, WA, BA) THEL- KRR HERE T,
37°C C 6 RefIRE R LTz, FIERIC~ A7y = LHEARIC A5 TR RE T, MAR WEIRATRINL | il H K
RJETT37°C T 6 BRI LIC, e, U Bzl £ PRk (PBS) TUEAH %, BZ-710 Tt
KBEE TS,

[9IHIF-10 D& RIE DT 2 AZ T ay MEIZ LD H

50 mM hJAERBF U AT LTI/ A% 150 mM (b TRIT A 1% NP-40, 0.5% 7 4%
a—)LEEF R A 0.1% BT 2 URREEF R A (SDS) . 7 a7 7 —RERI D 7TV (F T4
T AY) DO DHIRVARR A I CL BREIR O 17741 MM E721E extra large HA XD J774.1 Hl
JaAT 2a A RDBE L RTE R MLz, IM T A AL A=V TH U RTERENER . 10%RY
TIUNT IR V& HWT SDS-PAGE EBXIKENZIT o7, R 7 b =V 7 LV EA~DHRE A% |
Blocking One (F 747 A7 &R, BAR) ZHWT 30 o7 ayX o 7aitol-, IRIZ, it
HIF-1a H114 (1,000 f7580) . HL<IZHT GAPDH HUfA (10,000 157578) & FV C— R LR LELE
1TV, f5iV N C HRP FEFR R HTA (2,000 f5A7F) ALBEL . Immobilon Western Chemiluminescent
HRP Substrate (Merck Millipore, MA, USA) Z #8114, LAS-3000 (& 7 /LA B, HA) T
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Bl aAT o, FONIH L N EHRO S REGE LY | BHEALEEY 7 h Tmage] Z V>, g7
MrEATHZLTRURNREZE &L,

[10TEMEER SR FE (ROS) HI sk o> H Y5 O

HBSS THABL7= 25 uM DCFDA T J774.1 Mz uilitg | A7 A R{bE 7572, 72 RER O
Beff 1%, BT 07 T IT74.1 filaAT = aA R & RS 1578 A 4% PFA C 15 43 fEDK
ETEEL., W TZr—3 A s A—&—Gallios (Beckman Coulter Inc., CA, USA) Z I\ T, ROS
H S DA IR FRIT 24T o7, *THRBEEL T, 733y 7 TR E L7 [KEE R BB CHUE R & L
72 J774.1 AR RARICHEGR L7,

[ 11 1o e S B i 200 SR oD Rt

NIV AT 2V DF /3= T THS 12 well Mifah55 7L —MZ colon26 AIfE/RHTNT 4T1
ARG Sx 10 EZFEFEL . Fv >/ N— EEBICIRERIR D 1774.1 MM ET2 1T extra large Y1 XD J774.1
MR A =i A R 2 IR A3 1x10° (B E72 2 JOITREFEL 7, 57841795 RPMI #51H11213 10 ng/ml
LPS Z#R/LT=, 37°C. 5% CO, T 48 BfHisaE 1% . Fv> /N — T oAl A MTT £4 v
THIELT,

(12 HeRt 2RI fRAT
% 1 BELFROTTIETIT -T2,

FAE EROE

(1]

Cell Tracker™ Red CMTPX /% Thermo Fisher Scientific X ViE A L7z, WST8 7B A2V 5
AR B T FREE SF X I TAT A7 IOEA LT, O EKIT, 55 1 | biE 3 ZLREEDL D,
H LT IR OFRRL L2 =,

(2 Jimha ik
Colon26 MO EERILH 2 LRI T 72,

€ EX LY

JEIE MOD RN D7=1Z 5-8 i D BALB/c RlEME~T A% HIEET L~ T ADIERLIDT= %
(2 6 1 fiH> BALB/c SRMEME~ T 2422 A A SLC Rt (R, B A) JiEA LT, BEA
Lizw DA Tar Ry a ) LV BREE T CIEMERT L K E 5.2 TRIB Lz, T X CTOEMERIT, 548
RFPRFPEIFI TR OB TR T B 2= OARRESG T o7,
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[4]M2 BUAERE MoDFEE

4% FA VAL — A~ AGIEIZ G-, 4 B 4ml PBS 2~V AR 5% 2 75F2
FEDRGER~ P — L, PBS B L7z, [BIXL 72 PBS % 300 g C 10 43 i 0952 & THEE Mo
ZRFT, DIV IEE Mo 15 cm dish (ZFEREL 1~2 BEfEI#4 . 20 ng/ml O TL-4 Z ¥R 7= RPMI
BT 24 REERE R 3528 TC M2 BAOFFEEIT o7, FHEL 7 M2 BUEE Mol 0.1 M URH
A% IO TRIBEL LA OB FHI V=,

[5]PDMS fil~ (a7 =L {Ef
PDMS S~ Ao /uWE, & 1 FEEFERED 7B TERIL EZBR IV,

[6JHfaAT = AR DIERY

FARBNTITH 1 RO 5 TIERILZZA, large A XD~ A 70 = /VIERRZ I L, #5FE
T ORI A 2x 100 fE & LTz, FEFES 2 AMIafE Atz colon26 Alifa:M2 BUAEIE M2 1:0, 1:1,
1:2, 1:3 L2209 528 CL 4 FEO colon26 AIEAT = AR ONIRAHINEA T a A
REAERILTZ,

frit

[7JHEAT = AR DB A X A, 7RO H]

HIRAAT = A ROY AR M, EFROME L, 25 1 EERERD HIETIT 7,

[l

[8]colon26 #HAE/M2 HUAEZE Mo D72 HIRATIIEAT = v A RO/ A

IREHIEAT =aARIZBITS colon26 Hifae M2 A MoD i3 #iZzBHGNNI T 572012, Cell
Tracker™ Red CMTPX C colon26 fifiiia, CFSE T M2 A MoZA A= L7=, 2 b0z HvC,
ERRERIER FIETIRAMIIAT 2o A REAER L7z, SO 7 AR A 7 = o A R X, H#E
FeEARER BZ-710 ZF)H L THIZE LT,

[9]7 2 — A AR —IZ LA AT = A R O HIaE A% Lb O fiEHT
R LR VYRR YRS A R 7 = A R A N S N2 k0 — 28R LT, 55
T BRWE A AT, 7a—H A hA—&—QGallios (2T &-Hllfa i Sz Yoo B fEAT 21T~ 7-.

[10]i DB BRI LD AR IR B A7 = a A ROk
R RIRE YRR 7 YA R A 7 A R U, I ZERR LT IR S MR 7 =
A R DRSS BIE 21T 7=, MOFBIAIKITE 2 FEEFRED H ik TIT-o72,

(11T T L~ ADER
T T L~ AOERIZIE, M2 BUIEE MODREEN TR WEE X BHND colon26 L

M2 BUJEE MoZ 1:3 OFIG THERELICLOZMEH L, Ml E 7 L~ ZAD/ERITE 2 FllT
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IS D A XA E LTz, 22 THUZ colon26 HIRDHIFIAT = A REEAMIIAT zaA RO A7
=rAREUT, FNE 4, 16 HTHoT=,

[12])1n vitro (2331 ZHM R ESE D FF-AHh

Colon26 FEEIRD AT = A RERAMIEAT oA R Z N 1 D% 96 well HifukE#E 7L —
NMIRERE , B A WO TR RBBLE 21T o7, F7o, BIRR UK En A7 2 e AR
ZUER L, WST8 7w A 2L 7 aha W HEL T T o7,
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