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<AAd 1> o AIXE vlo]TAZ2FAF (Microfluidic chip)ol A3 (Seeding)
& MEE o 22 Ho R o] AR FAIH A AF ST

A, AE-NF FA TEES FHEAT. dAEE Ao Z (Type 1 collagen)® & A, g9 A
go] ZEkale ¢ A

S, AvZFYx £ &go
A7 Aol s

T FEE 10~10° cel 1/mLo]

Zelash e gl A2E n¥ Ade] vlelAmfAPe BHAD, ¢
slola AR BeA Ade] Fskarh, FYE A

o mm
k)
e
ofo
S

£ ol |
N,
5
N
o
N
N
&
H
tfu

A, BEA ARG 4 BFe] EAss Zebds Aol Qi GAEE FLOIA 2000 rpn FEE AR 5
of 4 weto] GHAET AASFER Sk, Feblol} HEH . Fo sk Kol wAl Feist KW AT
et BhE AEES 4 doE FYs] ofdUAnE, Azt 9A o] Febdlol}t MEY: Fo] AR s
AL 2] elA sl ARKAT o LEE 1~ 4CR fASAT. EH, AN AAAAY WA wE
o R ALE U o) EAHOR FAT = Uk,

G, B8 G ot g el o] Fehlolt EHAE AAS] ANM B34 Ad] AdR )
5 T FUVE Btel BY Guction)dAT. of A5, A ool Hojzt Fehal, WEYx, L GAES =
e e AEES 4 ol A% el A Bk

at7] alAM, el Ao 4 2 ol wholARfAIHE 37C AZugrIl A
of Wolr Zepil, wiElAES AsAZT. olFo] da AlZ (Endothelial cell, EO)E 34 2 &4 WS
" BRI Aol FHFA 2~34]3e] sty daAE= BEA] Adt A
awo], i 725 P @

oA, B AL Aol BHF Fol, vholAz gAY BYA Al £F PZE Argetel AE v

ST

T3, £ 156¢ MEE vlolARZAAFY KA BEA Ao AHeta, dAEgste] AEE 4] vigel] $4
SHAl 3k o], HIA] Ade] AAES FYS FHE YERAT. X 159 EF o] I¥L do fxd AMx
= Ftelu) g (EVOS, LifeScience, 40uj&)o = #z3t A8 et

<AA 2> Bl ME (A549)9] 13 Al F AfrobAE (NIH-3T3) 9] 23} Al

Alell 19 = 140] vebd HhES ARgste] HGAIE(AS49) AEES Ao nide] AXA AT, 2 Fo, 2=
frobAl 32 (NIH-3T3, ATCC)E AlQskar, HUVEC AlxE F3et= AlZ widedS = 16ast o] spiksg Wie=w
ZFo] A B3R Ao dRAEE AP

714 H DA E(AS49) AES (ATCC, CCL-185, Manassas, VA, USA) % Aol 3E(NIH-3T3) AlEXF= (ATCC,
-2 Bjo} A o} FE A FEF, CRL-1658, Manassas, VA, USA)&= 10 % A ©ejo}dA (FBS, Biowest, MO, US
A3 1 % A (Thermo Fisher Scientific)E 3 3k RPMI-1640 (Thermo Fisher Scientific, MA, W]=) X

flob wx

st AyE Yelya, 8% a9 Fstdwn]7 (EVOS, LifeScience, 1008l&)o 2 Ht AMXE
=]

Dulbecco & o]Z9] ®lA] (Thermo Fisher Scientific)E o]&3}o] wjkstsdct. Algke]l At A= Yy AxE
(HUVECs, ATCC, CRL-1730, Manassas, VA, USA)+: EGM2 (Lonza, Basel, Swiss) % 1 % 3AAS L33l nmjgd
= ol&3ste] wgatsint. olul, A9 FIFERLE AHsH] fEAA, L& A= AGAEA49) & mE £33
o FHAE FYHE B volaRFAHA Flsta FAE BT 6,000 31 (RP)LZ 30x7 A Welst
Ao (KAMC-01, &=t ooz AlelQl ElY, A&) o]& &F3dle] mlo|a2 /A3 do] dMEE T4 F 3
Ak,

T 16bE HYg AE (A549) Z AdFolAlE (Fibroblast, NIH-3T3)E &33du]7 (EVOS, LifeScience, 100l
$)os #A#A3I A

(A549), AFolME, 2 HFAAE (HUVECs)E Tt ZE& vepdch, #g AE (AB49)E= PKHE7 (Sigma-

Aldrich)2, A8-o}MXEE PKH26 (Sigma-Aldrich)Z A FZAFAA A= WHS A}835le] 3P GAstgon,
I Fo Al 13 2 WHoR wmpolA2FAH AlPGEAT. Aol AdE Mxe ¥ du 4 (EV0S,

w
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LifeScience, 1008 )S Al-&3te] #&35%iT).

olgigt A¥ ANE FIA], E W] nmlo]lAR{AFL 1R A FHAGAME (A549)7F 4 ulge] X = 3]
He MAE (A549) flollA TS FAskglen, B3R Ade TR 3 T
7F A AUe FHS FASH BAFLSS & 4 T

HAY AL olF, A T A, 2 F9 HoR HE HE FAs] AsM, = 17049k 2ol
AAld 29 22 HES AREste] At AlZE(Mia Paca-2, ATCO)E wholaZFAIF 1A= A|dstar, 2xk=

4 AxE FARHoR HAe, A%, 9 F3 2 dd olF ofF v FVIRS HolHe AAHE A
dedn, mEbd B3 R (%) o AlE] o) 7] Holahd Tl 271dAN e % AR
o deofutal & vkt

=17 avw ARG AZE 27 APHSE W] B, = 17 & 3 Foll ARt oled B, = 17c S
ot Al 4%, B = 17de HAE A oA daxo] sIHe @Fe A 29 g WHoR
A EE T3l AU Aot

ge Agol Ak BhAIE T $HAY g T 2% YU BANER, B oAy I AAdd] ©E vho|
SRAGANN W AL Bl DAE FF SPAS FHFEA FAsE 4P SR
AGALS AT AE FF WA FYL FAAS] AN, = 1selAG ol AA 23 B WHE AL
ol W AE (A549)E rholAZFAH A
1008 8) & o) 3ko] Eelstsint.

[<] =
33 39 Fole A AXS AL BTk O olEdtel B Y $UAT YD AL FUAY &

HAE7E FARAT FErAES Foto] tHAE FF SHAS e AAHE FAskr] A, = 19914 9
Zol AAlell 13} 22 WE AREsto] mlela Rl HAE FF SHAS LA, RS srlek 2
< e HAAEv A (AZHA, AIS 21000) B FFAvE S AHEete] glskitt

1 ’
¥ 100% wEkEo] Aol M SEEet FIHEAT. A Foll fA AR AR E8E PBS $E 9
oz ol W ARG, A7 FF S8 A2olM 408Et FHSE 0.1% Triton X-1000] E3He PBS

(<} h=] o
Fdo] FlE o] T 45559 PBST $+5 N (PBS k5ol 0.1% Tween 20 ©] ¥3h)ol H71e 2% A 4 &
527

%1 (bovine serum albumin) o= SZAH Tt T 4TCollA 1% & A &FTo] 23 PBST ¢+
o 12} gAE Frlste] IEAFY. I F MYXE 5859 PBS S5 No g FAEY T 23 A& (Alexa Fluor

488 and Alexa Fluor 647 from Abcam, Cambridge, UK; CFL 488 from Santa Cruz, Dallas, Taxas, USA)S X7}
3l Aol A 4A TS A ZATE.

12]al, thA] PBS Mo w FAsE T, AlES] M-S 4 6-diamidino—-2-phenylindole dihydrochloride (DAPI;
Invitrogen, Waltham, MA, USA)& o]&3le] Wiz A& 3}, Ki-67 (Abcam), von Willebrand factor (vWF;
Santa Cruz), Zg]la &% W3] A7 o1&+ (VEGF; Abcam)ol that 13} &A= T4 IS AFsr] &) AFEE
RaL mfEH 2 wgzxggeoldlo]=-1 (MMP-1; Abcam)= W¥|A3*E(Endothelial cells; EC)9] o] A7
A (Extracellular matrix; ECM)2l #2l& #&st7] 98] AFEEATH. FF olnX= FF3HAn A (EVOS; Life
Technologies)¥ & %% &v|7(Zeiss LSM780; Carl Zeiss AG, Oberkochen, Germany)< ©]-&3lo] Att).

ol

T oAdE w19 ettt AY AvBS gt e Al = 19acl4 KI-67S AHEE AN Fal
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3] A2 7 0. ,
g ol A A7)E AXel sl HE AEe)/1Ae e

% 192 U4 E 1ode] ARERR 2L FGENY B3 2ARE A AED 94, AEe] $4 A L A
7

vl—
S G AT

<A 5> o] AZ/AP S AHEE AAEN 2 T H7}

o] AR FAH S AME] Al E5S BTl A, AAld 2649 2 S ARESEt] Hge Al
(Mia Paca-2, ATCC)E wlol= i%iﬂ%]d] AQeFer. 2apg 0w d3 AlE (HUVEC, ATCC 7-9D)E Algsta o]
MEZE B2E AL ek T (dayd: AlE A|GE Ex) 39 o AAER (GEMZAR, Eli Lilly and Company,
USA) oS Fojste] & Az gt HeE 43Tt

T 20004k o], MEE AEE AA (day0)AFEH =S HE S A14A (day3)S A 79A7A] AL e] X
i ds dEegith. Alxe] BES Hete], FFAn A olm A (EVOS, LifeScience, 100vH-&)<} 7‘54_%254_11]
73 o]ul =] (EVOS, LifeScience, 1008]&)E HAHA YeE

20 spehe Az S BN 9 AF AuAE o] &t A o dvhtolzial BAIE 8719
9L day3ol DMSOE A 2l3taL day77bA] 23 Aolar, <& gL day3el RAAEIS
A8t day77bA] #ESE Aok, 20 AT i v olm XA AME G HolE Origin Prod
(Origin Lab, Northampton, MA, USA., £5% , F9l%: 0.001)& A}&3sle] EAHOR Feslst 122 e}
ok,

ki

= 20004 YERE viel o], AAEMIS A PshA] &%S uwlo] Hste] MAIEMS A dS u] dAE BX
WAool ZrAasn), ol AWE T MAIE oFEeo] AR d& AL Axe Aol JAES F
i e h=

<AAld 6> wlo|AZFAFS AFES MMP-1 HAA &FE &% HI

npo] AR F AL AFESt] FEA asS Frisky] fsA, AAl lelAe e RS AREste] HY AMlx
(A549, ATCO)E wlolam-GA1o)] A Watgdtt. 2x18 o2 3 AZE Y3 T (day0d) 19 o] MMP-1 #|3)A)
(MMP-1 inhibitor GM6001 (Santa Cruz, Dallas, Taxas, USA)) &S Foldla &= 21adlA & 4 U= viet 2
o] #stdn]7d (EVOS, LifeScience, 100W1&)S Ab&3to] oF Axo] F2o Wals 913,

T3, = 21b WA = 21col vERE ule} o], = 2laclA #EIF A3E nigfo = MP-1 11 BHxﬂ% T
TINAA At dAEe] "Woix ot A, dF AZE oFd W

= BAAY Sk, 7 A3 WMP-1 AslAY FEE FAA A 2wl whebA ﬁw A
o A7k A EolEa, A AL B AL o5 WAl FAAL B T AT, olF A
2 oA WP-1 A4l kB Aol webd ¥ owne] AL woks AR elA WS

4ol AsEe & 5+ Ak

<AAd 7> AR HYg e7leol= A (Patient-derived lung cancer organoid)

Be dgre thlE % SHAS 2o 2 x4 Uz BAYER, B A ALE 2 Iy
A ¥ gANA WFF A 1 AET Bdsel FF erbeol= (Organoid)E FAHEA AAste A

erbmolEiE 7le 54 e AdelA G4 Axe] oA FAAES G4 shtel AE=
R B2 Gsol Avlel BAATY B E5gsl Agsm vk EW, FF erbwolmt FRAE
2 O0RA® 2AAEL ASH0R A Qe 249 545 TR AL A AL 2940l
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(cell-collagen mixture)
2. Cancer cell

ii. Cell seeding into the microfludic channel

TMain channel

| Microwells

EH14c

lii. Centrifuge to trap the cells
into the microwell
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EH14d

d Ilv. Remove the fibrin suctign
in the main channel

Collagen

. v. Endothelial cell seeding
into the microfluidic channel

st ia- =
g Mia-Paca-2 o\ thelial cells (ECs)

ZEWHI4f

' vi. After ECs attached on the fibrin gel,
flow was introduced into the microfluidic
channel using a passive pump
Flow

ECs monolayer
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