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Biological characteristics of human colorectal cancer spheres cultured in

serum—free medium
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[ Abstract]Objective: To generate cancer spheres from five different colorectal cancer cell lines in serum—free medium (SFM),stably
subculture them in vitro,and study their biological characteristics of proliferation, differentiation and metastasis. Methods ; Human
colorectal cells SW480,SW620,LOVO,HT29 and HCT116 were cultured in SFM with supplemented cell growth factors;stable
subculture was induced to differentiate in serum supplemented medium(SSM). The expression of CD133* in HCT116 monolayer cells
and spheres were investigated by flow cytometry. Cell metastasis assay ,immunofluorescence and RT-PCR were applied to examine cell
metastasis ability in vitro and the expression of mesenchymal markers N—cadherin and Vimentin of both HCT116 monolayer cells and
spheres. Results:Cancer spheres could be generated from five colorectal cancer cell lines in SFM. These spheres were stably subcultured
and induced to differentiate by serum supplemented medium, and these differentiated cells were in adherent growth and kept the same
morphology with the parental cells. HCT116 spheres, compared with parental cells,had higher CD133*,N-cadherin and Vimentin
expressions as well as metastasis ability. Conclusion ; Colorectal cancer spheres can be generated in SFM culture,and these cancer
spheres are rich in cancer stem-like cells.
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SW480.SW620 LOVO. HT29 F1 HCT116 4 £ M g
ER A, TRETRE(SSM) A E 10% /M 75 K
DMEM 3537 (Gibeo, £ H ) . HHMITE 37°C.5%CO, {EIRIEFF
FNERER,
1.2 Z&F*
1210 ZEBMBHRAXNTMEER RLEZFER
DMEM/F12 3537 B i A 40 B 4 € Bl F : 50ng/ml  EGF (pe-
protech, 32[H ) 10ng/ml Noggin{peprotech, 32 ) . 50ng/ml R—
Spondin 1(R&D,EE), 1%INENH (Agarose) I & H HIHI &
FREDEARBERI R 0.5 g, B THA 50 ml =K WEEH S
FERHE A E SOCHABMEASAENRE | mlFLITASHERA 6
LA, RFUREIARS SRS /. BOIEER
B8 B E RS, 0.25% B BE T A 5 ok 3T BB 41 2
W, AL MER DMEM/F12 S E &, S s a4, U
103 Nml BEER A SFM 32 6 TLR P HATH ISR,
BRET BHE T WARHRIRATE BB, BRE B,
122 SEFHNWEARRERMESS M MEHRER
KT 6~8 d B, B0 AR B 40 MR , B8 T 40 B T
Accutase ¥, TR IHAL 5 min J5 , BB E 08 40 Mo zk
BROY BN, B0 S 102 LB ERR E SFM RS,
WA B REFEO . 77 2 FS ST S & 4 Bk
ARSI, A 10%/MEM7E B DMEM 557K 7
Sk, A RITERFERE R 24 48 h R 2 h BT BHE TR
BAMMPSRAERRSHZL,
123 =40 M AR W i 4 ML Bk o CD133 4 ML 5 &
HCT116 5.2 40 Bl B2 8 40 ML 3R 5350 FiT 0.25% R EE A Accu—
tase il & BRATMUEE , THEUR RSB I IREE R 1x10°~/4 &
B (TR 1:11 #8) I A BT A B23T CD133-PE(Mil-
tenyi, FEH ) , % BE WA R AR RIRR Ik BS, 2R
THEIIEE 20 min, PBSHH 2 G, HE 122 RTERN
PBS EEEA4M, LR AUEN CD133 RN S &,
1.2.4  SBEd% e B 40 B BR N N—cadherin & Vimentin
ik K SFM HRIEFETE A& 45 E A I 4H HEFR AT PBS U
WEL, BRI BRI, BT R A LT 4%2RE
BE7E= IR T EE /S PBS Uik, 5 A 030 B E KEEE
PBS ¥t , B-A 0.2%TritonX—-100 BB 5 PBS £k, RS 5%
BSA £HH, in A BFi A N-cadherin 28 5% 574 (1:50, Santa

Cruz, £ E) L FPLA Vimentin 270144 (1:50, Santa Cruz,
£ME),4°CHR, YeiJS I FITC 5, TRITC FRi2 BAHR — T,
EIREEALIEE , N 4,6 ZBRIEE-2-FE5| R R (4, 6-diamidi-
no-2-phenylindole hydrochloride, DAP 1,Sigma, 3£ & )&Z 3¢ 5
min, )G EIE BIENE, FEHEAM—biis B3,
1.2.5 RT-PCR SZ30 48 3 A 785 48 MU BR o N-cadherin & Vi-
mentin FiX B HCT116 48 i Fafit il 4 U ER , Trizol (TaKaRa
ATDRRAM, BRI RNA, MM E R, Holi
FiE & (TaKaRa 248 ) ULHA B AT R , 1B EH cDNA-20°C
R7F, HU1 pl cDNA, 435I A N-cadherin 1 Vimentin BJ_t
TS5 1 pl.2xTaq PCR MasterMix 12.5 pl F1E B FK
9.5 pl, REAEFR RN 25 wl, 51 R B RFE 1, REEER
JEHE 3wl PCR PEYINEE E 2% IR AL R FLH , 78 1
TBE 5 3k 28 w3 4 5 PCR =4, BioRad B IR R4 8
FAFHIE 3R, Quantity One A HTLIRLER

1.2.6  Transwell /N2 SCES RS iyl 4 B BRI AN RE BB
HCT116 B2 40 g B2 ik e 40 B3R 43 51 0.25% BB A1 Aceu-
tase il & AR MBI , T EUS AR 40 UECE Y 1x10* 4/ml,
#FL2 8 wl BY Transwell ZME (Millipore , 32 B )AL A 24 FLAR
M, TEMA 600 wl & 10%FBS 1 DMEM 3355, FEAA
400 wl AR, FEIA 0.1%BSA MRS ENE S
., BHEEARTE 2 ANMEAERF 2h5(ERTER 3 KX
3%, BUB/NEFH FAMEK =AM PBS {H U/ NE 4%
ZRPEERTEE 20 min, PBS 4G I KRG E 10
min, YEi IR T 5 FRBMG IR R T, RIS T, PN
BE R, BAEET BTSRRI 5 S REF X A 2 A
Mgk, BOE SIS R N S A AT B EES

127 SiitabE  {EF SPSS17.0 B4 X BUE #AT 4,
BRI xxs TR, LA 50 BRA 2 F R MR ¢ K
5, P<0.05 AERAFITER L,

2.1 S HBIIE ARG YR BERIEFSL,

5 FhEEIIB AR LA 10° ~/ml B2 BEEEFP T SFM B4
MM EAEIR K, 55 1 KJG HT29 #1 HCT116 17U
INCBPEARAEER” 5 2~7 R B4R AWK K, It BB AR
ASRRFNI I E BRI, SW480 FI SW620 755 1~2 KFFtHH 3
R B 3 RIL BBk, A AR K KZESE 7 X, LOVO
R R R, 5 1~4 RIHER SR, 58 5 RESE
TR M AL BR , e R R K ESE 7 REERIEAEKK,

#*1 PCR3I¥FAFT|

B 5|4 E 5] PR B
N-cadherin B4 5° ~GCTGATGTTTGTGGTATGGATG-3" 430 bp 60C
Fi#EI4 5° -CTGCTCACCACCACTACTTGAG-3’
V imentin #5514 5° -GAAGAGAACTTTGCCGTTGAAG-3’ 122 bp 59.5C
TUE(# 5’ -TTGAGCAGGTCTTGGTATTCAC-3"
GADPH #5814 5’ ~ACAGTCAGCCGCATCTTCTT-3’ 259 bp 58C

THEI14 5° ~-GACAAGCTTCCCGTTCTCAG-3"
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MR PR T RE RN MR AER, AN T A4
KEFHRLMOFFE S B RES , R HBERABUREE T ;A
FERTT LUE i 4R S BN Accutase FTRUG R B 160, HET
B R FFRETEFERAMER, & HBRER T SSM P
Jorb, FTEHIG R A KA, S 5 R AR R —3L,
X 6 3R B B A0 B ER AL TR AR ES B AT W E S
FRIBEET 2w B,

CD133 Br& N AC133, BAfesE il TAR AP R,
JERBFFIN R CD133 R dErs M R4 T AR IC DT
HAE—F T MRS T B S YRS TE M 25 FoR™,
BIFI BRI Rk, BN R AR EAEY
B, Ricci-Vitianifl O’ Brien!7E 2007 4E4> B R £ 44 B
fr R RERETE, ARG ED B THRERT
CD133*41 , BRIt A B 5T it R 40 AR Al HCT116 B2 40
M FnfP IS 41 AEER B CDI33 RS &, K 3P 41 R Bk
CDIZ MR B EWME  XRALHHMEHARRTE
&7 CD13341M,

e 98 T 40 BB DA Ry S A R B AR R B AR IR, LR RS
¥t 5 b B - 18] /5 ¥ 4k ( Epithelial -mesenchymal transition ,
EMT)#IAH61, EMT &3 L A mBEEREAT,
S AR AL B AR IR BN R R T B RO M B, RS T8
TEHEFNE T RE ST , 2 A &R R4 A RS A 40 ,
X— I BEMR R EREEB P EAEEEM. N-cadherin
X Vimentin & EMT #EENEBEASF, KEARPHEE
UL R B AR , RA BRI R R0, 267
ST BT e H AR KW B 8] R ALARIE ST N-cadherin &
Vimentin 335 FERU 40 M M Ma 3% = |, [F1B4 R F RT-PCR 1
FH mRNA, R B LB TR 2 M , A faER b N-cadherin
& Vimentin mRNA 7KV-#Ri5 B, 35T Transwell /NEESLES
KB HCT116 ME 4 MRER A FIRINHBRE S, X gt
[RIEHIERA T FibyBl 40 AU SR RS L1 RO AEAE O T RE S T, K
IR SR IR T 40 AR M O 40, FL R TRSR RO 75
BB,

ZEROR, AR AL IE SR A E R AR
RIS T MR 4IMER  FHIE L R AR A A REH &
BRHERREEE, Mt HCT116 #4240 HOFn g 40k
LB, RBER K CDI33 AR B B L H R R AR
AEFRIE S F N-cadherin } Vimentin, L BA TR N B
73, XA R SRR P B & R T AR R A 4
M, BRI S E A RO 40 MRk A2 bR AR K AR A MY 5B
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