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[ E] BH&: HTMEEFRETEMN NS SR KYSE-150 TE-1 H43 855 & e T 240 B A 20 M Bk - % g L e
P, Fik 38 MG R 3R 3% KYSE-150  TE-1 40, A2 A0 M 3R A B S AEAT I35 35 3 3 i A 0, R MTT 2504 &
Transwell /N IEAFFE &8 T AR A B FE 1 DU RN ( 2808 11, T =R I ASCRIN 43 PR 7 CD44 .CD271 3Rk, Z5 R . KYSE-150,
TE-1 ZHMIAETC LT 5557 B 05 95 4544 T AT DASRAS FT AR e A AR ALk, 4 3ok 4 00 09 184 G BE 0 FIAR 28 68 3 e T SR AR 2 i
TR FRERE 5 F KYSE-150 4Rk CD44* CD271* .CD44*CD27 1" 4043510 (64.92 + 11.04)% . (28.27 + 6.79)% . (24.07
+5.39)% , Y B E R TR (37.04 + 6.30)% . (3.69 = 0.49)% . (1.64 + 0.11)%, P ¥j< 0.05], TE-1 4iiffiskh CD44* CD271*,
CD44*CD271* 40015 (6.41 + 0.87)% . (2.58 + 0.17)% . (0.27 + 0.53)% , ¥ 0. 3F i TR AR A0MI[ (1.87 = 0.18)% ., (0.44 = 0.10)% .
(0.09 £ 0.02)%,P < 0.05], 5% N ATCIMLIEEEFREEFT LU KYSE-150 \TE-1 4 5 vh 4325 B T4 M5 04 £ 8 20 i
BR,CD44 CD271 4 F AT R B R T A bRE
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Isolation and biological characteristics of cancer stem cells from esophageal cancer cell

lines
Wang Jianlin,Sun Zhiqiang, Yu Jingping, Sun Suping”
(Department of Radiation Oncology ,Changzhou Second Hospital Affiliated to NJMU ,Changzhou 213003, China)

[Abstract] Objective:To establish a culture method of cancer stem cells (CSCs) from esophageal cancer cell lines KYSE-150 and
TE-1 by serum-free medium (SFM) and identify their characteristics. Methods: KYSE-150 and TE-1 cells were cultured in serum-free
medium. The cell spheres were observed and cell differentiation was induced by serum supplement. MTT assay and invasive assay
were applied to examine the invasive ability of both cell spheres and their parental cells. CD44* /CD271*,CD44*CD271* tumor
spheroid cells were also detected by flow cytometry. Results; After SFM culture, KYSE-150 and TE-1 cells formed spheres,and could
be passaged continuously. The differentiation of cell spheres recurred when serum was supplemented. The proliferation and invasive
ability of cell spheres were higher than their parents cells. CD44*,CD271%,CD44*CD271* in KYSE-150 cell spheres were (64.92 +
11.04)%, (28.27 + 6.79)% , (24.07 £ 5.39)% ,which were significantly higher than those in parents cells [(37.04 £ 6.30)%, (3.69 =
0.49)%, (1.64 £ 0.11)%,P < 0.05]. CD44*,CD271*,CD44*CD271* TE-1 cell spheres were (6.41 + 0.87)%,(2.58 + 0.17)%,(0.27 +
0.53)% ,which were also significantly higher than those in parents cells [(1.87 + 0.18)%, (0.44 = 0.10)%, (0.09 = 0.03)% ,P <
0.05]. Conclusion; Esophageal cancer cell spheres can be isolated from KYSE-150 and TE-1 by culture with SFM. CD44 and CD271
may be the cell surface makers for these cancer stem cells.
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YRR, BA S A ARG U T R, R
AR 40 (cancer stem cells, CSCs) >0 HBIRE
HWFFEE R 2 220 B 2R 405 s e 1
YA {H AR far ARSI 20k AR 35 57 e T4
MBI TR AR i G R, AR B
TERZRE A TC I 7R 5 B 20 M 2 v s S i
AT AR TT IR H b A0 R AT e g 1 4
FEPESERE , TR ARSI 5E B 4800 T A A 55
PEBE A FB N 5 A5 5 5 Tl B it R A7 i A
RUFLRT
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1.1 ##

NEEmA R KYSE-150 TE-1 14 {4
WIZRMLPE . RPMI1640 15373k | Ji 24 i 375 0 JB2
(Gibeo 2~ H), 32 ) ; F B KK F (epidermal growth
factor, EGF) FIIE A 4 A K F (basic fi-
broblast growth factor,bFGF) (PeproTech 2\ H] , 3¢
);B27 (Invitrogen 23 F] , S ) ; PU FH A S e 5
(MTT) .DMSO (Sigma 2y H], ) ; Transwell /N
(Millipore 2\ ], FE[E ) , Matrigel 5 (BD 23w, 3EH ) ;
A 135 55 F72E (serum-supplemented medium, SSM) A
B 10%/NEIMTE B RPMI1640 15558, TG+
F (serum-free medium,SFM ) RPMI11640(1:1) .B27
(1:50) \EGF(20 ng/ml) .bFGF (20 ng/ml) JHE 3% 5
ne/ml FEE T 10 pwe/ml 0.5%BSA 2H i ; IR Bh Rt
F#M (Corning 237, [H ) ; CD44 LA (Abcam A H,
) ;CD271 B (BD 2], ),

12 7%
121 fmiaizi

AN R KYSE-150  TE-1 21 il i 3% 52 F
FEAR 8 B B & 10% [32F 1035 A1 100 U/ml 7
R KX 100 mg/L 55 R 1Y RPMI1640 3% 57 55, 7F
37°C.5%CO, H3EFFa ISR, B2 MBI 1Kk I
b XA KA A0 MR TS5
122 RIRBHRAFEFHA

FHE 0.02% EDTA 1 0.25% 1 Ji i 115 4k 2 )2
EBERE IR KYSE-150  TE-1 40, LA S 10% /6245 1L
T A9 RPMI1640 553732 1Ak, B 032 IR,
WA XA AE K KYSE-150  TE-1 Zififd , FJC il i 35
FREEELL 1 x 10° A/FLEEF T Corning 2 AlEEH
B 6 FLEFFRM, 7E 37°C .5%CO, K ARG B F- 48
W SR BER 1 d N 1 ml BTSRRI R 3~
4 d JESCAR ARk, LRI T T Ry B4 MR, LAY D

YHIER O AR T, AR T R KRR 4 12
1 H LA, 75 SEM HiESE 20 d 58 1 4 Bk
FOFE T SSM o i S oAb 318 0 R WA A
MOE A,
1.2.3  MTT &40 KYSE-150 . TE-1 %8 L & 2 28 fie,
HRIG AL S

Y8 T o 248 L R0 240 oL 3K 3 ) ol B 24 Lk Y A
1 x 10* A~/FLAVEE EE 40l 96 FLAR , BF£L 200 pl,
Xof BEZH FUMEE 3R EE 7 37°C, 5%C0, 5 R %,
KHL 6 FLANML, A MTT 20 wl(5 mg/ml),37°CIiE
B 4 h, BRERGFRE, BLLMA 150 pl DMSO, # 5%
10 min, FEFRCIE G2 BEME D (490 nm), LIOGEE
JEE (RIS ] A A bR il A A Rl R
1.2.4 Transwell /)& £

P 1:4 FLA)Er Matrigel 55 TG IfL 7% RMPI1640
R AW A1 5 A% Transwell /NEJEHS, ZRAT S
W B 3G TR AR R AR TR, BOW B K B KYSE-
150 TE-1 SEZ 40 il A1 KYSE-150 \TE-1 4 i3k 40 it
Tl 28 PR A ML B I T L, 7E Transwell 1228 /NE NN
A1 x 10* A2 BRI 35 G 48 L7 ) RPMI1640 1%
FRIE, B FR/NEINMA F 10% 6 4 1L 1 RP-
MI1640 55 5E, R AL SR 12 h JFHGH /D
=R L2405 45 gL, PBS EVE, i
B NS/ N 4, Bk R FREDLIC % 5 4>
PREF IR AR ESOBCT- 1088, B e FAE 3 IR,
1.2.5 @ik @ArE4 CD44 . CD271 #ytem

WSS 3 AR ARG IR A AR S
ARG B R 2, TH AR U T A 54 i
B, &.0)5 PBS B, AN 1 x 10°
A/ml, ARSI CD44-FITC .CD271-PEcy7 FRic
MY SEREGTIAR, DA A0 IR 4°CREEIEE
30 min f5 PBS PEik 2 W KR AR S MWPUA, 1 h N
FH AR, SEEE A 3 1K,
13 %it#FF%

SEGAE R ] SPSS18.0 Ge it i G 56 /A , KX
PR LI + FRifEZE (X £ s) o, 4 [A] 3% H
t K, 224 B R LR R R J7 22500, P<
0.05 A EFHEAGIHE L,

2 &4 B
2.1 SFM &3k

TG I 5 B TR B R L RE R 1 5% B4 i KYSE-
150 TE-1 4HAE A ANARER ,, 38 4022 B0 T iss.
FIINAS— B9 15 T mf 5 o [ T BRI R 40 i AT v T 15 3
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0 A EEA K S IE R M E R4 F A4 i
TEASHALL,
2.3 FARL e A taReIR dn fe e 3G FE AR )

FH MTT L0035 0 2 4 3K R B 4 B AEAS 7]
B ] B O EE(E, s R AR R AR th 48 A
KA E R VRIS RE I 25 5, 45 R
7%, KYSE-150 TE-1 40 ik i 5 e 11 i 25 i T3
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Pl {0 B LA AT R (x200)
Figure 1 The growth of cell spheres,as illustrated by phase contrast microscopy (x200)
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TE-1
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Figure 2 Serum-containing medium culture of KYSE-150 and TE-1 cell spheres,and adherent growth gradually (x200)
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TEIEEEANIE (P < 0.05,18 3),
2.4 KL bm BLIR 40 RELE9 AR B2 AR

j# 1k Transwell 12285256 & B, KYSE150 4 ik
Fd AL AT £ (103 £ 21) N/HLEF, 2T

207 e KYSE-150 I BE 41
& KYSE-150 4 fifisk
151
§ 1.0 1
I
Q
0.5 1
0.0 L T L L L T

] (d)

KYSE150 5820 MUY (38 + 7) D/ HEF (1 = 6.61,P <
0.01),TE-1 20 R 28 TA LA A A & (93 + 13)
D/AREF, 2T TE-1 WEEELARIY) (42 £ 1)/ (¢ =
6.71,P < 0.01, 4),

20 7 —o— TE-1 MEEEAffY
- TE-1 ik
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=
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Figure 3 The growth curve of cell spheres and parent cells
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Figure 4 Transwell invation assay was used to compare the invasive ability (x200)

2.5 CD44.CD271 #9kik

i = A M KYSE-150  TE-1 4 Jfd Bk #1 KYSE-
150 TE-1 A4 CD44 .CD271 f31k, KYSE-
150 FEAZH L CD44- 4 LEA51h  (37.04 + 6.30)%
CD271*H4 (3.69 + 0.49)% .CD44*CD271"H (1.64 +
0.11)% ;KYSE-150 4il ffg Bk CD44 * 20 g £t 5] A
(64.92 + 11.04)% .CD271* K (2827 + 6.79)% .
CD44*CD271* 4 (24.07 + 5.39)% ; TE-1 £ A< 40 ity
CDA4 2 e 51 4 (1.87 + 0.18)% .CD271+4(0.44 +

0.10)% .CD44°CD271*4 (0.09 + 0.02)%, TE-1 il i1
BR CD44 40 il Lb )l (6.41 = 0.87)% ,CD271+°H
(2.58 £ 0.17)% .CD44*CD271* 9 (0.27 + 0.53)% (&l
5). 4iffiEk CD44 CD271 MFEik 2 I 2 T3
AL (P < 0.05 5% P < 0.01),
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80 8
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60 - W KYSE-150 Z g5k 6 - W TE-1 2k
/i; 40 * j_g 4
Y
]-\DI sk }]I B3
20 2
* sk
0 : - = 0 ﬂ. M — .
CD44+ CD271*  CD44*CD271* CD44 CD271*  CD44*CD271
SR SEAAIM LS, *P < 0.05,"*P < 0.01,
K5 BB SR CD44+ CD271+.CD44*CD27 1*4ifid L 4]

Figure 5 Flow cytometry analysis of CD44*,CD271*,CD44*CD271"* expression
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B S 1 DR £ AR A R iR AR AT R
AR Ak A1, ELS SSM 3537 1 [F] R 40 il A 25 i
TS, WA RRFRETE] 0, 40 B ek g ok =
HAE 200~400 wm, N EREEGBUE DGO DL
AT 43 Bk R B A6 J5 7E SFM HP 5 3% 3~4 d B
A F/N A B T 838 S5 Ak ) 20 A I A%
P TR IE Al B BR AR PRI 1=, MTT, Transwell
/N SR TR AR A B ) A0 ik HLA i G A
KAz Z8ReTT .

3 3 40 2 s s 2 ok 3 I T A
—ME I 7k . AR EEH CD44 F CD271
AR 40 2 123 TSI B A 20 MU BRI 70 T2 8, CD44
PSR 1, N AR O R g EL
JUR 968 1 20 ) R Y 22 — 130 Zhao JE UGN,
CD44 AT 1E A B S B4 i 40 wb %) e 4 i 1)
Prak , CDA4* 20 il EAG B0 | o34k (it 245 K B 3650
SR R T 40 B 45 . CD271(P75NTR/NGFR)
M E RN FRME M 32K Okumura 5505
F CD271 X &SRR TR AT T 433 | FFiE
FCRH PRGN M A e . AR & £ ) oL g
ARSI 063 1 I AR SR ) B A A R R B, B
EIRANMIER CD44* CD271+40 L e 9] B B 5 T 26 A
YA, 2 SFM B3R 4R B R RE A RO A S
IR AN B T AR M AR ) A

AHIFGEGET IR TC ML B BR B IRk AR, &
Te AT, SFM = I 15 A5 0] 4 B s O B T4
B2 LR | AEDG T 254 A0 M A B 50 114 14 5 F 1= 22
1, IR TEAR S MRE AR 3G AT R Ao &
BT AEML R TR [RIEF KYSE-150  TE-1 405k
UESE A g 20 e | 2RaA BA S8 T 240
BB FRIC T CD44 CD271, W] LI K4
R S TR . B A B
TR MR A SERAE T RAF A iRl A7)
Tt T R T FhRic , JEm LA
B IR T A IR AT R A RIS B S,
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