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Study of Cultivation and Metastasis-related Characteristics of Tumor Spheres
Generated from Human Colorectal Cancer Cell Lines in Serum-free Medium
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Abstract ; Objective To study on the best cultivation method for cell spheres from colorectal cancer cell lines and examine the mesenchymal
markers expression in those cell spheres. Methods Colorectal cancer cell lines SW480,SW620,LOVO,HT29 and HCT116 cells were seeded
in the serum free medium(SFM) supplemented with cell growth factors, the cancer cell spheres were subculture and induced to differentiate
by serum supplemented medium, the expression of mesenchymal markers were investigated by immunofluorescence and RT-PCR. Results
Cancer cell spheres could be generated from five colorectal cancer cell lines in SFM. These spheres were stable subculture and self-renewal ,
and were induced to differentiate by serum supplemented medium, these differentiated cell were adherence growth and kept the same morphol-
ogy with the parental cells. These cancer cell spheres were founded expressing mesenchymal markers such as N-cadherin and Vimentin was

higher than monolayer cells. Conclusion Tumor spheres can be generated and matained from colorectal cancer cell lines in SFM, and The me-
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tastasis ability of cell sphere was higher than monolayer cells.
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1 5]

R R RBAIIE T M BB R HFZ —, REFAR Mk
2EVRIT JEUHRYT SRR AN W O (AT B H AR P AT
PR TR A I A B 3K 25 IR P R YA i ok T A
AR B WESEF8 TG L3 s 17 1 S vk v DA i 45 T 170 988 4 B T
B TRAE AR Y e SR A BR , A X e 4 M 3R B AT L SR A4
T R (T 24 B e A S e 0T, FORT RE 5 45 EL e 0 B R % 7%
BYAEIC . Rk, ARWFSEE XS 5 Fh S B9 20 R o i v
RIFIESR  BERR I — R 145 L i 20 sk o £ 1) 35 57
T, T R SMIT G 45 B 96 A M R AR 41k R A i SR, -
T 2 0T 2 e 3R b ) B A AR R A, DL SR AR R M 2 &
HEAR B RS AT Re AL B A — S0 LS
2 #RlSAEE
2.1 IgwRl
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1) 45 BT 95 40 B 0 TG 3 55 5% o

TCMIE TR ANy (1) DMEM/F12 B537 %, (2) DMEM/
F12 3Ege A I A i A 5 :20 pg/ L EGF( peprotech, 3%
[#) .10 wg/L bFGF ( peprotech, 3&[H ), (3) DMEM/F12 5 5%
e A 40 i A= K B F: 50 ng/ml EGF 10 ng/ml Noggin
( peprotech, Z& [ ) .50 ng/ml R-Spondin 1( R&D,3EH ), 10 ¢/
L SR ( Agarose ) B T ] 4« FRIRGHUIR I A 0.5 ¢, 7
T 50 ml =ZOK B BRI KR frR A1 3 S0°C H
B s 1 mL /fLIEERERE A 6 fLAR P, % sh L AR B
N ST FLIR G o8 T o RO B A 4 0 Y 1 3 45 B M g 20
J1,0. 25% Jige it 18 1k J5 R FT R B A M B, T I Y 1
DMEM/F12 B3R 5B, 5 Wik Yo 140, DL 10°/mL %25 18 2
Fh 2 3 FhOR[R] SEM 3R 6 LA P AT H M IR R LR
HBENR ARG TR ALABCA X IR, B R BT 0 U T LB A i Bk
TR AR 0 , B 2 e R

2) S5 H e A M Bk i B FREDH AL AR

1R A I ER A KB 6 ~ 8 I, B O IR g A ik,
R THIE OGN Accutase W, WEFEHIHAL S min J5 5257
WRAT 22 e A B IR B IR SR, B0 R A 102 ~ 3 [l
T SEM LR % IR AN Y B FREERT IR 00 o
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A 10% /NS ) DMEM B8 38 3075 5 2046, 70 Bl e AN W)
MFE] S 24 h 48 h [ 72 h B T AR N SRS Bk K
K&,

4) 45 1 Mg i AN S 3K 18] J5T A s 25 490 114 4 95 ¢ ' il mRNA
iRl

H SEM PR FRIE ML £ 45 1 i 2R ML ER 0. 019% PBS 1%
B0, T B B ERE L, TR TR B BR BT, 4% 2 R
[ ETEZ IR T [#5€ ,0. 01% PBS PE##%,0. 3% i S AL 2K T,
0.01% PBS % % 0. 2% TritonX-100 % i 0. 01% PBS ¥ % .
0. 01% PBS 1% ,5% BSA # 4], N At A\ N-cadherin P77
FEHTAR (1: 50, Santa Cruz, 35 [ 8% 3T A Vimentin B 7g 3t
A (1: 50, Santa Cruz, 3£ [H ), 4°C 7%, ¥E & )5 i FITC =5
TRITC FRid ARR. 90, iR AL 7, 4,6 kA2 —
SRNG I ER 1R (4, 6-diamidino-2-phenylindole hydrochloride , DAP
1,Sigma,SE[E) Z 4 5 min, Pk )o 818 BB

TBCR AR 40 0 IR 20 L 3K , Trizol ( TaKaRa 23 W] ) 2 4
Jf, $RIBCE RNA, 55073 ot BE € oo et 4 SR &
(TaKaRa 2 5]) LB 9E47 SORL, 13 2 cDNA —20°C {47
B2 1leDNA , 4350 A N-cadherin FI Vimentin ) I #5149
£1 ul.2 x Taq PCR MasterMix 12.5 wl fl1EE F7/K 9.5 pl,
R FN 25 wo GIH BN ILER 1o JOV 45 5
3pIPCR ) K A2 GADPH JINKE 2 2% B g W B I FE it L
HL1E 1 x TBE Bk ZE it %8 %€ PCR 7], BioRad BEE K

BRARGIAIFLR , Quantity One FAFIIHT S Ha 2
3 HR

3.1 ZHHEBBEMEARKERAEE

5 Pl 98 40 i A 10°/mL (1 % BE B R T 3 FhOR [
SEM 12 1) A 4 ffd X 5 1) DMEM/F12 35 5% 5 v 35 A il g
AMERF=H: , 2) DMEM/F12 K533 A 20 pe/L EGF 10
pe/L bFGF #3535 ef, A HT29 20 i 1 20 i A B 38 4
EBATIE BN F) fib 8 20 L Bk o 3) DMEM/F12 5 Fr e vpin
A 50 ng/ml EGF 10 ng/ml Noggin % 50 ng/ml R-Spondin 1,
TER A BN ARG PRI T, AR 40 25 Al B AR B A B AR K
FI55 1 KJ5 HT29 F1 HCT116 47 A fd/IN b Ak , 45 2 -
7 RIK S 2 BR AN TR, I LB bR A2 i U Y 5 R A
SW480 FI SW620 7E45 1 ~2 KIT 4k i 2P 4458, 345 3 KIL I
AHMIER , OIS AT RIS 7 FIE B I/ LT [ 5 1
BRI, LOVO JE AN M bR i G, 55 1 ~ 4 K 2RI B 4%
18,55 5 REATY N 20k, 8155 7 KI5 ERIRB A
KR TR

MAEAGHBNR 6 FLARH , HCT116 K HT29 EAINEEE
K,3 ~4 KI5 A A B GBE AR I P 7 i, A2 R AR E I, 40
BRI 1T SWA80 . SW620 K LOVO Wi BE A 1K J5 75 i
SET, BEA AEERIE . WIE 1(a) (b).

x1 5l9F5)
Table 1  Primer sequence
R Elk/zdl PR LB
N-cadherin 514 5°-GCTGATGTTTGTGGTATGGATG-3’ 430bp 60°C
FU514 5°-CTGCTCACCACCACTACTTGAG-3’
V imentin U514 5°-GAAGAGAACTTTGCCGTTGAAG-3’ 122bp 59.5C
T514 5°-TTGAGCAGGTCTTGGTATTCAC-3
GADPH U514 5°-ACAGTCAGCCGCATCTTCTT-3° 259bp 58C

TF519 5°-GACAAGCTTCCCGTTCTCAG-3’

1.SW480 2.SW620 3.LOVO 4.HT29 5.HCTI116
() SEACAN LR (X100)  (b) I8 40 o BR 15 97 2 5575 ( X200)  (c) I i 75 5 40 I Bk 538 10 A K

B 1 45 MR AR 8 RS s 75 =
Figure 1  Colorectal tumor spheres generated in SFM and induced by SSM
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S FETE B0 A bR A L ER AR R B T ~ 9 RS R
Y ERYT AR 22 , A M3k T a5 s AR SRR B T I AR 4K, R 2%
BIFERIRMTERS . MU BRI IR AE , A 2 HL 25 AR Ac-
cutase J IR AN IEERFTHUG , 4% 1:2 ~ 3 W9 L& AR, Te i i
BRG] LAJR 15 2 A b 968 4 R 3k 2 285 A ) 144 240 i
Bk
3.3 HEBGMEARKNESSLER

W 5 b 4 H k2R T SSM i 343k, 24 h 5 LS
A Pk At 2 0 B A 4 TR B AN AR T B B A K 1 0 BE R
“HUMURE” , HOE ASTE SRR T S 5 45 45 B I A MR VR 58
ARl MUIEFES 72 hJE, e 40 Mk o 4 0 BE AR K R4
B o A 0.25% Jigfit + EDTA i 4k J5 AT LAWK T 1 40 i B,
FIARE MAE SSM B U35, I Bk b E i 4l i 42
T SFM J5, AT LS HE s Ahes 4 i ek, Hod: KAt IE S S
& HORIENY S Fhah B m A0 MR 7], % 2 W A5 R
35 37T 1k BB 5 Fh 2 R 9 20 R B T M A Bk
(WK 1(c))
3.4 ZEEPGMEM DK N ERUREWRHRE

FAGSEDESCHAKGIN 5 Tl e 8 240 i 3ok v 1] B Ak s 550
RIUAEAR E 50 U5 T WSS I A 1 il 8 4t i Bk &R A N-
cadherin (£t ,5¢)) Al Vimentin( L5 ) BRI M I
TFHALEAH I, RT-PCR 45 U153 2 7€ mRNA 7K F N-cadherin il
Vimentin 35 (P <0.05) , X Lyt W 4 fg Bk & A= T EMT
(WE2 E3),

4 g

T L7 8 T B 9 v e W L T T A0 M B 3, T/ 4 4
AT AT TG I3 5 3 T B A K, T2 Ak 2 ) 2 s -
P TR T A2 A 3R TR L BT R T A
FIRR TR B TS, B AT ELIEFLIRE D I B T
i) 2 i v 3 2o TG LT R SRR T
AR o (ELJR: 25 I IRE 200 i 25 rP G I35 4% 35 i 23 e, o
BT BIE AR AR I EL e 45 A & oh A
[z AN AT HT29 RETE B 40 MO ER , 17 SW480

SW620 Jz HCT15 HIRNGE, B, ABF5E B 76 X 45 5 1
FRANM R TC ML 8 7T R IRR , LIS BIR E T &l E e
i e 0 RBR 4 5 325 , i AN T 1 FREE R AR AR, e A E |
KB B, ik — 25 5 T 98 40 M 3K 199 2= ) 2% R v o O
fitl o

TCME R B R 0 AR A B 174 2 {7 e e 200 i 3ok e 1
LA IR T BLIESLAME o ASBFSE R ARG JC I
TR SR AL 4G Bl B 95 5 DMEM/F12, K 41 i 2 < ] F R-
Spondin 1 ,Noggin F{l EGF, R-Spondin 1 th#FRr{f Cristin 3 J&
—Ff 27 kDa B3 3A 55 1, 3853 0 Wit/ B-catenin 5 455 41 g
H4FH . Noggin J—Fh 46kDa — i fb4 [F) B — S 1A, H 3= 25d
WEE T TCF-8 FIEMMH 151550 THaia, ki8S
EGF A [ A1 i 40 0 23 A A5 o >R P 3 Aol JC 1L 37 355 73 ik
H LI 5 FR 4 R 41 R SW480  SW620 . LOVO  HT29 il
HCT116 JEAT TG MG & B 57, B3 B 7 45 7 5% 10 s 4
sk, Jf BT AR e (e U575 o (H i T & 20 MOk 2E ) 2
PEANTR] , FEAETE JSC 20 M 3k o 2 e, e 440 3R A= i v s ]
H B RN 5

SEM AN ELBC I A, 45 0 2 AN ) 3 g 200 1R 4 T2 B A
A, R AT RS2 H T PH (R 808 B 20 PR 1 2R 0
e TR P A A e 0 R T RS R, 5 EL
127 -8 KJF , WA K HE AR S M BE o3k . (EAERA 1%
Agarose iR P A, 1T 1% Agarose 7] LIBLHURZR B &
JUG AT, A 14 e 4 P L 7 3 3 B R P AR R TR AR
TR, oA M RE Y IR I [RIEAR . Y TERHA 1% Agarose 1Y
FLA PGSR E] 10 ~ 12 5, s 2 0 SRR U 23 FE8 K, 4
BROGEEE 2B TR, SO i A BR A5 75 F Accutase &8
B3R,

& - [8] i@ ¥ 1k ( Epithelial-Mesenchymal transition
EMT) 246 F R AN TER8E 1 R AE T, 2% 25 40 Bl 1k A
R I] 11%) BE  E ANRE ML i, M HAS T IR I Al £ T
RETT , 728 LA ) 5 240 B T 25 RN Re P 9 20 M 3 — 2o PR A fi
JERARER B AAEZ/EM, N-cadherin J2 Vimentin J&
EMT o8 S48 11407, (8] BT AR 9 v 22 3 10 40 i 52 1)
FRACIRES , B W I (225 R R 0 o TR A0 k2 phy —

A ] WG TR R AR i B3 BLAL /4 4 58 T IR 4i i Bk T VimentinMIN-cadherin(#] % 1A
C.E 0 78 B K F IR 40 R ML D APIYL (4 D28 & I 5 110 i 988 4m Al Bk 11 4%
2 |8 kbR N-cadherin Fil Vimentin [ 353%

Figure 2 The expression of Epithelial-mesenchymal maker N-cadherin and Vimentin in the cell spheres
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( % P<0.05)M. (Marker DL 500) ;1. N-cadherin;2. Vimentin;a. 3%
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B3 HZ Y0 K R A iR 5P N-cadherin 11 Vimentin mRNA 3
KTEL

Figure 3 N-cadherin and Vimentin mRNA expression of monolayer

cells and cancer spheres
BET A FOAE U AR 5 0T 4 B AT e, LR i 33K AR
FRMCAIN AR A, TR S X 45 M b g A0 M ER
o N — cadherin }% Vimentin {358 ST & 8002 | % B4t
LI e 2 L 3k v v R R S A ) B AR AR 7R A L 3K 1 A
KA REE A bR~ ) B AT SRS SR A e RS RE

25 R AR AU 40 i 4 4 K F R-Spondin 1,
Noggin il EGF 176 Il 7 15 7 4 Fl 1% Agarose 36 HI B F2 e
T, I ELA P20 25 HG) Accutase AR e il % A, ) 75 21
LA R AIE TR 5 Fhal B IR 4H Bk , DA i Ay 14 1
FELE H R AN R B At R A B - ) BT Al
e 200 ff A AR 26 B O EE AL, T AR 55 R 2 25 L
it A Bk v 8] AR AR IC ) Rk, 00R D TR R B R AR
AR H R BT REL R SR A — 2T SR %
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