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%8 (3D tumor spheroids) %= 7 T 5 » iE 4% 2 Matrigel & 2B & 4 (SR e £
i &) S i e s o B2 F R R RORFT S ER AL REBES R
R R R L 1 SR Brl A8 A R S G R B
e 2o M MR o AR BkiE 2 A K B2 %% (Human neuroblastoma cell line;
SK-N-SH)en= ‘a8 b | F o BB 2 T il GBS w0 =z AR %
T SRS mre VAR < o]k A S+ A % & (large dense aggregates
LDASs) ~ = 4| £t4z(large looseaggregates, LLAS) -] 3] & # (small aggregates,
SAS) » @ Az MR TR KB we Bl F IR % ;5 %% A Planar cell
polarity (PCP) m#z = & @ L cifie k¢ ROCK 4r RhoA #57% 3D w32
A0 ARRMK > VREBWE FEE wmedB o AkEFET - Al Matrigel
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Tumor microenvironment
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Animal model (”' ol Patients

e 0]
¢ QOrgan-level interactions
" b ¢ Uses whole organism
o * Physiologically relevant
X * Genetically modifiable

Most “humanized” Enables patient
Allows more sample testing
quantitative
and
mechanistic
information
2D system 3D system 3D microfluidic system .
High
’ Relevance
In vitro Efficiency
models Low
O ¢ Less humanized O ¢ More humanized O ¢ Physiologically relevant
 Monitors changes in cells ® |n vivo-like cellular organization ¢ Organ-level functions and
¢ Allows co-culture ¢ |ncludes cell-ECM interactions interactions
o Allows downstream assays ® Allows co-culture ¢ Requires significantly smaller
¢ Allows downstream assays sample

¢ Enhanced imaging/quantification
¢ Enhanced throughput

¢ Increased controllability

* Inexpensive
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= 2EHE N E T 3D iR T e {riniz b LF (E xtracellular matrix ECM)4e
frio S e Sfr B F (K- ) Fletiea B 97 3D s % (Kyungetal., 2014) -

3D & Ay LR R e o A S A 3D TS B 4
E 33D meif bt S D REFALF 2L AL FF BEY > T
A E R RkE(Bo) & T (Kyungetal, 2014) - 3D mfer & ¢ 35w
WA AT s A F R s A me s A A A BRAF S b4 -3D
e A HRESF Y G FER OB E B ke ok BEORR L T e 3

% > #g- B & TRy o B ) A (Bissell et al., 2001) -
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(m)FF g =22 5

1. SK-N-SH #! (2% B % & 2D ehimbe 32 %
SK-N-SH #! &5 % m e 1 2D enfm?2 35 % ¢ R HE © MR m

e A FIRE T

L8 ¢332 % SK-N-SH# M mre 2D cnimbe 33 & > = 2 40T !
A EEA R otz tk (human neuroblastoma cell line; SK-N-SH) H & pLE=2 £
** Dulbecco's Minimum Essential Medium (DMEM) #: %% > # ¢ 3 10% Fetal

Bovine Serum (FBS) -~ 1% 200mM L-glutamine ~ 1% PSN (5 mg/ml Penicillin, 5
mg/ml streptomycin and 10 mg/ml Neomycin) §= 1% non-essential anamin acid
(NEAA) g 3TC-5%CO2RAMBE, TR A BEABE- > g AB
Tg;t— s 0 IXPBS EaS & 0 p B PRI > B F e r 1 ml % Fed

fe (trypsin-EDTA) » 4 » #7er32 %% ¢ b % v e i®® > 1200 rp.m.dgw 5 & 48
RN E2 £ e rd L :12: 1:2 w1 b2 £ o

2. SK-N-SH #! s i m?% & 3D chim2 33 %

F* 3 g A enF W orid 2 ene Vg b 4 e (SCC-15) 3D Mm% 32 & Hjir
2 H s v/I;Jcr’ “rig % §end 48 3D 3 % #-3](Liyuan Li, 2011) - 45 #1 3 & SK-N-SH
A SR R e 3 A )k Sl

Table I: & Matrigel if & # iP5 3D ‘m¥e 33 % Hojiv o
Cell line | Seed into Matrigel incubate
_ _ 1. Precoated
Liyuan Li, 96-well
Breast 4 40 pl Up to Cell
etal. (1x10 _
cancer 2. Medium+ 10days morphology
2011 cells/well) _
2% Matrigel
Dal Vechio ? .
75cm suspended in
AM, etal. | HNSCC ) 72 hours | Western blot
falask 1:3 Matrigel
2011
Oliver Z,
A549
etal. 24-well Precoated 4 days Western blot
SCC15
2012
HNSCC
Meng 24-well tube
(SCC9 5 Precoated .
Tong, et al. (4x10 17 hour formation
,SCC15 289 pl/well
2013 cells/ml) assay
, CAL27)
Stephanie
Hehlgans
ot al HNSCC 96-well 0.5 pg/ puL 6-13 days | Western blot
2012
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Cell morphology Western blot

24-well plate add
300 ul Matrigel

6-well plate add
600 ul Matrigel

Cell medium+ 2% Matrigel
(3x10° cells/well)

Cell medium+ 2% Matrigel

[ Incubate at 37 °C 30min ] Incubate at 37 °C 30min
[ ] (5%10° cells/well)

Incubate 10 days Incubate 4 days

3. % ¥ 4z (Cell recovery)

Wofc i * matrigel = AR wre g & e > Bk iTe S B8 > A% PBS T
e = o 4v o~ 1000ul o cell recovery solution (BD, U.S.A.) # % ‘mPz 31494z &
Matrigel > # matrigel :‘rf: v tg2 o 1.5 ml g 3% ¥ 4 » 500ul < cell recovery
solution 7 & =¢ » R 48354c F 1 1.5 ml g ¢ » LL/J\ Fis* 60 4+ 428 3 Matrigel
WA o Bofs A 4°C T o 6000 r.p.m. 54\%*‘;» * 4 IX PBS ik =t 0 4
» 100 pl lysis buffer fik F i®% 20-25 » 45 > & "efﬁ o M Rk
s LR S R VAR L

4. F-v B4 (Protein purification)

FoH&RE S RT G —'%i’i%%li‘%%ﬁﬂ}ﬁ g ’L@%Jfgem% 2 R BLE e o
A48 5x10° cellsiwell & 6 3147 i(F= T 5 2% PR e = B2 Mo
P& 634 & 4 » matrigel (BD, U.S.A.)i® 5 A& K > L4 » 600ul matrigel *x »
37°C £ % 44 30 4~ 4&> ¢ matrigel = % (5> £ 4c » & 7w 2% matrigel 32 % % -
BABRZAAE > v ez 7 he FHi o B - i@; 6 well plate ‘w7 % T 3
g A e IXPBS e =0 gee 5000 rp.m.S A 4B 0 G B U e R BB
4e ~ Cell lysis buffer # z 5% Glycerol~1 mM EDTA -~ 1 mM EGTA~1 mMDTT -~
0.5% Triton X-100 » ¥ f’* 50 WOPIEARL T B9 o FRCME 7 4v ImM PMSF ~ 1 mM

,yju; &



Na3VO4 - 1 pg/ml aprotintin ~ 1 pg/ml leupeptin = mixed proteinase inhibitor - %
% ¢ * sonicator S-4000 (Misonix, U.S.A)) &% > &yp T ondepl mre > 12 80 &

HRT 344 FRFTI0FH KL 15 e Rwmre it & 4CHw 12,600
rp.m.20 4~ 48 > P~t fiR 13 £-20C - @ * Bio-Red Model 680 microplate reader

i jp]wx % & 595nm # ip] Bio-Red protein assay 2 & ¢ - #iE- i 7|52 5 BSA
MR R E e ER o

. & * &gk (Western blot)

%R $-6 kA 5 50 ng> 12 d2H20 f#F & 4c ~ 4X SDS-gel loading buffer (# 1 M of
tris-HCI ~ 14.4 M of B-meracptoethanol ~ 0.4% bromophenol blue ~ 10% glycerol ~ 10%
SDS) & » #-{Fip|2 &4 3¢ % > Dry Bath 6100 (Pantech, R.O.C.) 95C * it * 5
Ahg o Bk I kYA S A4 RAET RS~ SDS-PAGE 8 v, ¢

(SDS-PAGE + " | # pie = 3% 7 ) & 154~ Page Ruler Prestained Protein
Ladder (Thermo, USA) i® i 4~ &+ & &7 -stacking gel #- Bio-Red Power PAC Basic
TREREER LA T0 RkiFEs 30 ~ 48 0 resolving gel Rk 5 90 kiFEs 90 &
48> %= 1X Running buffer (z 7 25mM Tris-Base~192mM Glycine f= 0.1%SDS) =
EERRET AT o T - b ik (T E (transfer) o £ #%- 0.45-um PVDF %2> 2 » @

f% (methanol) ¢ » =/ 5 » 483 ",ﬁ% &+ > B~ SDS-PAGE 7 A&~ 45 % 2. W {8 » g7
PVDF %~ B % A ~ /& 473z » transfer cassette ¢ > 4v » transfer buffer (7 7 12mM
Tris-Base pH8.3 ~ 96mM Glycine 4= 20% methanol) » # 3% » /k# > iR &R BEXK
T 1 90 RAFEs 60 4 48 o &7 {5 7k v Tris buffered saline (TTBS; 2 3 10mM
Tris-Base pH7.4 ~ 150mM NaCl {- 0.1% Tween 20) F&— =t » £ * 2 TTBS @ #
500% P L4 3 R AN R R (shaker) * - o] pFie {7 blocking {5 o *

TT.B.S jfie 3= & =t b adheo & {84 » 12 1%% g £ - ff oh— s (first
antibody) % *t 4°Cshaker i & (overnight) - fg = - @& * T.T.B.S. wash 3 =% » &
X 5 A4 FF e~ 2 & horseradish peroxides (HRP)== =348 (secondary
antibody) ?& - % 3t shaker + &3 B 5% 60 ~ 45 (Fikié + AL A2 ) @ 7

TTBS. i 3=t » & = 5448 o B {54 » it §4 k2 o7 HRP substrate working
solution (Millipore, U.S.A.) (# #z 1:1 <> luminal/enhancer solution - stable
peroxide solution) /8 Fi¥* 5 o4 - i rug % > 8% K% BioMax scientific
imaging film (Kodak, U.S.A) &k @ Bl /4 % » ¥ B = ¥ & 7+ GBX
developer/replenisher = GBX fixer/replenisher (Kodak, U.S.A)) » L@k 1 2454
IR I R P PR o

&
a £

6. it 4 45 (statistical analysis)
B EELERE s % (7 Image J AR B AT T @R L
(MeantSD)# 7+ » @& * % £ $c~ 47 (Analysis of variance; ANOVA) - ¥9 2% ‘e &2
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Culture
Medium
Culture
Medium +2% Matrigel

+2% Matrigel

| S— 000000 SKNSH Matrigel
(A) Standard 2D (B) 3D-base (C) 3D-no base (D) 3D-base & embedded
embedded (Standard 3D) /

I'J | 3D
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ROCK 158 kDa

RhoA 21 kDa

B-actin 43 kDa

~ 4% western blot * # 2D £ 3D fw®e £ % 558 ¢ ROCK &2 RhoA 39 %

® =

Y

d bAoA e el - AR B LA P 70%+1 8, —“F’f B UTRE R LA R
o BEAFTID B A b A e A ehZ B AP L R T
e NEE X R H e d R AGH - w4 RO B R R AR A £ B
# 5 M R* tw#e (Human neuroblastoma cell line; SK-N-SH)en= 4 4¥ F #04) 7 4o
SRR T SRR e o B B AR T i KRR e v gL
% ke 5 > < A% & (large dense aggregates , LDAS) ~ = A £t4z(large
looseaggregates, LLAS) -] 4] & # (small aggregates, SAs) > By AT g

Rt e RLL G IR o e R R B A M P AR R E - B R D

-

o B BBk A or i 3 BRI % (migration) > e d EERF A L AP R A
(- HFI* LB ¥ d hpmed ZpMius nEp L gHaok 72
330 e gk s A RE Rt 3D B & 3 Vi S 404 PCP (Planar cell polarity)
g 4 iR e P enfkis 3-v Rho 4 ROCK > Rho # i % T %5 ROCK & i

PTEN R £:dr4| B mre 1375 =0 Akt Frd|#l &2 3% o e a3 3D "B i
VUGB SR e A ERB PV U R RS R i {

REIT AP R F R K iR e BRam o AR R E RV AEP SR DE B R
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