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Fik: MO i B R0k R U 240 M e ik vk A QBC-939 41 i H g B A B B A T AR i R Y
CDI33*'EpCAM"™" 1 41 Mg ¢ 40 g, 4k 22 £F JC I 35 8% 9% 26 b 3% 3%, W ek ik 1, JF e &
CDI33*EpCAM"®" T4 fE 41 i 55 QBC-939 4 f o B i e . Wit 251k, MG RE J1, T An il SC % 4%
T OCT-4, Bmi-1, E-cadherin 8 &K BEN, LUK BALB/c /NEE T B G 1Y U AE

R MG, CDI33EpCAM" 41 FE 40 i FLA 438 i LBk AE 77 . 5 QBC-939 il b
#, CDI33"EpCAM"®" 41 i B 41 0 5 T W36 . I8 AT 2 1k . 1 P b 80 m 5~ 400 B K G A% 5 S IR
F OCT-4, Bmi-1 FIEHBIIM, 117 E-cadherin 5 B FEAL; ¢ FRMBIE W B, D12
SWHGFEE L (¥ P<0.05) .

5% M ARAE I QBC-939 41 v 43 2 1 4 ILFRE 40 i LA Iebogg + 4 A, R T IS 98 T4 e i
W% .
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Isolation, cultivation and identification of cholangiocarcinoma

stem cells
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Objective: To isolate from human cholangiocarcinoma QBC-939 cells, the tumor cells with stem cell properties
and provide material for subsequent investigations on cholangiocarcinoma stem cells.

high
8" stem

Methods: By means of serum-free culture and fluorescence-activated cell sorting, the CD133"EpCAM
cell-like cells with stem cell properties were isolated from QBC-939 cells, and were continuously cultured in the
serum-free medium for observing their sphere forming ability. Then, the colony formation rate, drug resistance

and cell proliferation ability, and the expressions of stem cell-associated nuclear transcription factors that included
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OCT-4, Bmi-1 and E-cadherin, as well as the tumor formation ability after subcutaneous implantation in BALB/c
mice were compared between CD133 EpCAM"®" stem cell-like cells and QBC-939 cells.

Results: CD133"EpCAM"®" stem cell-like cells showed a relatively strong sphere forming ability in the serum-
free medium. In CD133"EpCAM"®" stem cell-like cells compared with QBC-939 cells, the colony formation
rate, resistance to lobaplatin, and proliferative ability were significantly increased; the OCT-4 and Bmi-1
protein expressions were up-regulated, while the E-cadherin protein expression was down-regulated; the rate of
subcutaneous xenograft formation was significantly increased. All the differences had statistical significance (all
P<0.05).

Conclusion: The stem cell-like cells derived from cholangiocarcinoma QBC-939 cells possess stem cell

properties, and can be used for cholangiocarcinoma stem cell research.
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JIELAE S 2 R A B A R e B, TR
SRR IR A LR PR RS R R 2 R AR,
BT RO RAR B UG 822" g 1 40 2 o
AN RENE [ T T I A RE 0P A g8 1 — /N
AR, BT AR A FCE R Mo AR, R
(2T oL IR R e b1 B U W [ R R E 7S
Je it 240 M 10 vk o B B T A0 R R A 1 A
TARM, JF SR A B AR W e R, ok
Bt GF RELASY i A0 R 1) 36 O R 3 B SR Rl A 5
B

1 MBEAE

1.1 &

JIEA 908 40 AR Q B C-939 O AR S 56 % R 77,
DMEM®; J: %5 . DMEM/F 1255 35 3 | JBE 8 (A W .
PLFPBSLE M H Hyclone/AN &, Jii 4 1ML 75
W E BN DDA A, HET R (DMSO ) iy
Elsigmaﬁ\\ﬁj, 2K KT (epidermal growth
factor, EGF ) . BIE L 4Egn i 4= K T ( basic
fibroblast growth factor, bFGF) | T4 i 1% 75
WIMFIB2704 A Sigma’Zy &, AR B 6L A A
Corning/A ], PE-anti CD1331 H Miltenyi/A ],
FITC-anti ESAIHW H Biolegend&ﬁj o
1.2 paLEsE
1.2.1 Sadmpizi i 10% B4l +89.5%
DMEM+0.5% W4T ¥4 B 5¢ 4= 15 972 3%, 40 M 3% 3R 7
37 C. 100% {2 . 5% (RBA%50) ) Co, {37
v B 9% H S R A0 I Bk QBC-939, TR 40 % JF ik
| 80% W, HIBEEEIHIL, 1:3 1210,
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122 R bk ik &K DMEM/
F12+EGF (20 ng/mL) +bFGF (20 ng/mL ) +4%B27
Jc B TG I3 15 3R L, HOW oA KO A9 IR R QBC-
939 M, A & R AL, AL T 20
BWE , S BRI EUE A TG i R R
PEI AL A B 25 BE R 5 x 10%/mL, R TR AREET 6 1L
Mo, BEFL2 mL ( BDAEFL 10* AN 400 ) , £ F 43
B B H O EAN AR b, FE 400 £ 45 0F T iE AT
M, B 2~3 RAINATCIM W K5 3756 500 ul, 10 d )5,
WCAE TR AN M ER , e R AN M ERRHL, 5B GBI
RiBE 6 FLAR T AR B AR ARG FR Y1
1.3 EEETHRES S

WA TE ILE K 75 1 SR A ER . 1 000 r/min x
5 minB.0, B4 LR, IMAS mLZE MWK, K
FIJE PR L, B8 LW, AT mLBER, &
IR A B, A &R R & bE 1, W
WE L, B EEW, MA3 mLZE i, miT
YA R Bk E O, Bl B, A 100 pLZE oh
W, WATH2), MA10 pL PE-anti CD133H15 pL
FITC-anti ESA, VK EWHE 20 min, [R B4R 2650
EIN E N 7z e SO 1 = W1 i 3 v o
CD133"EpCAM" " 41 fitg £ 40 Jifd .
1.4 PEEETHRES

W3 CD 133 EpCAM" "1 40 fitg B 20 it ik
T4, fd 7 40 i i Bob i AT 0 I H R, 14K
J& PA 1O 20 Jf £ Fh 7 8 A% B Bt 6 FL AR 1, A fL
A2 mLEIME IR 4, B A37 C, 5% CO,,
100% 1% B2 50 T 3557, B2~3 KN AT L TH 35 77 4
500 pL, 10 dJF, WS EREANMER, F ro b4 ek
B, RGBSR e fLAR 4k S AL AR S SR Y 1 .
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1.5 BEEETHARETE

1.5.1 LB ARE A T X5 EoA: K00 IE A
I QBC-939 4 g Al CD133 EpCAM" " 41 it #£ 41
MIEAk, B0, A 3 mL PBS iR, TG &
Fr B R AT BOBO T SR L A 96 FLAR T,
BAL 1AM, 200 uL TIMIEEFR I, & F 37 C,
5%C0,, 100% ¥ B 58 T 1%, B R W IFid 5%
i JeE 40 L R OE B H L SR IR A RO R, %
SV -38 W8

1.56.2 A KW BT ECE KR IS
QBC-939 4 i A CD133 EpCAM"™ " 4 Lk 41 At 7%
R B A 2 R ol P A B BOb A TR, K A
B 7R 5 e e R (10% R 2R I iE +89.5%
DMEM+0.5% X470 ) ", $8F 96 fLtk ', #fL
200 puL, 1000 40, 3k 5S4, BH 4 4EA1L,
KH MTT e fa ik, & H R — 4140 i OB . 5
fLIMA MTT 20 pL, & FEHFAHNBEEF 4 h, 4 h
J, N0 EFLNER IR S, A 100 pL LT
I (DMSO) , EH#FIK FAGHEIRY 10 min, 455
Yy 70 53 VS it o AE I IR SR 2 K 4 OD490 nm Ak il
ALY EAE .

1.5.83 @25 52 3 Off Ak TR B A KO Y IR A e
QBC-939 4 g 1 CD133 EpCAM" " T 41 fig 41 fitg 7%
A R B A A2 VR o P A R T BORR AT B, K A
it Ak 7 T S A RE IR I (10% iR 4R 1LV +89.5%
DMEM+0.5% X470 ) ", $8F 96 fLtk i, 4L
200 pL, 10* 4400, k6 4l, 4 451,
WM ESRE 24 h 5, AlmA 0. 5. 10, 20,
40, 80 pg/mLIEH1, B TRFRMATEF 96 h, K
FHMTT Fb € 72 A6 I 45 21 W A

1.5.4 Za Ak 24 d0 G 52 IO &R
M, #% M BCA & 11 & &L f & (Wellbio) i H
UERH AR, W R R R, U4 AL 1T 50 pg,
IHEEMERTHERERE, T8EEAR, BEE

3d 5d 7d 10d

B O IE E, 1 x TBST BE i 5% i JI§
WA, E\RLE1 L, MA—3 0CT-4 (1:500
i B ) . Bmi-1 (1:500 # B ) . E-cadherin
(1:1 000 % B ) M B -actin (1:4 000 % B ) ,
4 CWE LRI, TBST PRIE)E, AR REE M 40
L EILEBFE 45~60 min, WFHELEH, 1 x TBST %
3, i ECL AL &G (Thermo) 5 EH
3 min, 7ERSENE X B BOCER 2805050, W
AUV
1.5.5 ik M B RE KA T X EcA K
fIH 4 98 QBC-939 41 g A1 CD133 EpCAM"" 4l Jig
A8 T b B A R VS 4 B R bR R AT
THEC, FHPBS ¥k 2 kU5, PBS EE, KA 41 A ik
LGB TR WE, HE4~5 I BALB/c #
PE/ANE 30 H, FfALA 6 dl, A5 X, FHEEE
B¢ R VE ST 40 R 100 pL, 40 ECE 45k 107,
10*, 10° 4>, K /NEURE FRTE 25 °C1H IR T 2 9
& (specific pathogen-free, SPF) 5t & R 4t N,
HLEEE 8, LI AL/ R IE W
1.6 ZitF4abiE

N FHSPSS 19.0 %0 1 5k 4 3k 47 £ 48 o3 b7 o
FrA S ¥ E A3, I 4 R B+ bR
# (xxs) Fon, 4L R F W AR A R 5
P<0.05h 2R A G it L

2 & =

2.1 CD133'EpCAM"™" TRt £ KiER
W B Al e A s, 7E I BE R S b By
FERNEH 10K, AT W% 25+ 1> 20 i 21 B ) 240 i
Ui M 2z 18] K R . R W T A B A 4 BRI DLAE G
I A B 35 e BIR AR K, JRREE RN E K, 40
MuskZ s K, MM H B L (E1) .

B gRERERELE ( x400)
Figure 1  Cell sphere forming assay (x400)
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2.2 PEEEMMBTERKRER

W1 FMEL, HEEEQBC-93941 il A5 9~ fL
(HERS20 4L )« 1004l ($Fh540) . 91 4L
(FEFPS3AFL) B LA M ER, 550 BB AR 43 5l
M17.3% ., 18.5% . 16.8%; M CD133"EpCAM"*"
T MR A A 39 L (HeAhsS44FL ) L 381 1L
(EEMSOMFL) . 42409l (HEEFSTAHL) B K
HIER, FRICREIE RSN T2.2% . 76.0% .
73.7%; CD133"EpCAM" " 41 Jjtd A 41 Jifg % 5 [ 1
R QBC-93941 i 3% = (P<0.05) .
2.3 HKHLER

i g A AL AN IO (E, CD133"EpCAM™®
T4 M RE 40 i 5 I A R QB C-939 41 il b 5%, WM
B (P<0.05) , U6 H1E 3 b 240 f 55 5% A [H] Y B
], 40 MR 0 M 5 B B 0 22, 48R T 40 MR
20 Y1 B R, [FARAT S T AR (2 o

061 HEASH QBC-939 4y
ARAE S T4
0.4
£
&3
=
0.2
0.0 ; " . ;

1 2 4 5

3
ISfE] (d)

B2 Rk
Figure2  Cell growth curves

2.4 LI

SRR AR W O35 o [ N I U= 11 | DN
R B A TR (IS R N T 40 pg/mL)
CD133"EpCAM" " 41 fifg £ 40 g i) W% e (6 ] 2
H T IHE R QBC-93940f (P<0.05) (K3) ,
BRI 40 B A 40 B A7 35 3% B & T 3% 38 40 i,
CD133"EpCAM"*" 4 Jf F 41 Jitd 45 IR0 45 95 Q BC-939
MO 25, A T M 25 R
2.5 THRREXEQRIESH

Western blotE M a5 R E /R, CD133°
EpCAM"*" T 41 g B 40 g 3% 35 T 40 i A0 56 1% 3% ¢
K FOCT-421 5 QBC-93941 fL () 1.62£%, Bmi-1Z44
2.4f%, ME-cadherinig HEM, A H0.51FF
(K4) .
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S 2 5525 %
3 =
k= IR QBC-939 4
AR T2 i
24 + —
e .
= _
1 7 —
0 T T

5 10 20 40 80
WA (pg/ml)

B3 fHAEmZSiie

Figure3  Drugresistance assay

1 2

| e——— e, Oct-4
SR e 5|

M. s [-cadherin

- ‘ B -actin

Bl 4 Western blot #& il T 4Hf 10 X & B R iA

939 Zifitl; 2: CDI33'EpCAM"™ 4 kAl
Figure 4 Western blot analysis for expressions of the stem cell-
1: QBC-939 cells; 2: CD133"
EpCAM"®" stem cell-like cells

1: QBC-

associated proteins

2.6 HEMEST

W 4 A0 T IR A0 M A B A LB/ ¢ M PE N R
SR RS, L WA/ RO R 8o, K
EIEQBC-93940 i 76 10° /> 40 Ay i JC 3% g . i
CD133"EpCAM" " 41 i ¥ 40 g 75 10 4> 41 ffg i
Brgea RRAA 1N BUSUR . 1074 40 i i B R
100%, A ULCD133"EpCAM" " 4 il f 40 i 75
/N B P B % B B 5 F IR A Q B C-939 41 filg
(P<0.05) (#1) .

®1 RTHEBERENLE [ (%) ]

Table 1 Comparison of subcutaneous xenograft formation [n (%)]

215 2 JH 4 8 8 J&
QBC-939 4 /iy

10° 4 0(0.0) 0(0.0) 0(0.0)

104 0(0.0) 0(0.0) 1(20.0)

10° 4 0(0.0) 2 (40.0) 3 (60.0)
CD133 EpCAM"™® 41 gt 4n iy

10° 21 0 (0.0) 1(20.0) 2 (40.0)

10 20 0(0.0) 2 (40.0) 4 (80.0)

10° 21 1(20.0) 5 (100.0) 5 (100.0)
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JEAE e A A I AR R S s AL, R

BERA A, SHEERZ R G, FARAUIREMK,
RIEHE KR, BESHFEALRM, BUEHKRED, b
68 T 200 i 2 P e 2 2 P EL AT R SR A o Al R
) — /N A, BT H AR N, — i H A
BB 0.01%~2%"", 1 5 I8 A 4i i A4 G
MG = 1% T8 o P T an i R IA S, iR T
240 i L 5] 5 e 0 R R B BLE A DR, I B R
M AR I 1 32 2 S5 PR e Y T 20, O B
FEURER, BhR T A B T B, R RS
B B T AR, R A RE SR . Ik, BE X
20 LA B (] IR T (A AL SR U ST VR AR A A 1R 9T
75 & VT RE AT DUA SCHE Tl 9 RE K -

H B A1 52 # H F) ] o8 1 40 i 3R T R S T
PRiC ok 43 8 R T A0 ™, 3 A A I =X 4
43k (fluorescence-activated cell sorting,
FACS ) Fl 5 558 ff Bk oy 1k 15 ( magnetic-activated
cell sorting, MACS) , BAbdf —BeH A 75,
WS REAIM (side population, SP) Sk . G
1MiEE: 357 (serum-free medium, SFM ) 43 ks
S, H L ARAG Y iR T A0 M SR L N LA G
ERPF I, 24 ik, A ZFh M T A0
DA Jio 96 2 20 SR fe 88 A AR o3 B R4S, Sell NI
198 94F 14k 55 1 S A R BB Y B i 1 A%
SR T 20 ML AEAE L A RS OIE BT T 4 e/ 4R
20 i A Fe SR B Y 25 EL 2 N A A i R K A ) —
AR S SR, X SE AN TR LA R B A g T
20 B e R AE i Y R AL b T VR . AR BIESE
e, FUH T4 M R R AR i W EpCAM!
FICD 1331 5 o JE 1M v 85 3% 1 45 A U X i
3 306 5 M REAE i AN IR R QB C-939 xR4T T
CDI33'EpCAM" " T4 REA M, 454 T T 41 o
N DR R o A o1 i D 8

e 5 v B R il e b, B A0 R QBC-
939 F14r B I CD 133 EpCAM" " 21 it A% 21 ity 24 7]
PLIE B e g 4 i 3k, {HCD 133 EpCAM" " 41 g k¢
20 Y B e B R IR Y R i T IE A R AT ML R QBC-
939, XIESCX LN AA HIREFGE S . @it
R A K 2R, AHERILCD133 EpCAM"®"
41 240 i B A A I A 9 AT L &R Q BC-939 B
W, AT M R

i gga T 2 B B Ay He e, R T A A A
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FIRATPY: A HE L i i ( ATP-binding cassette
transporter, ABC) , fHILEEZ HH A4 Y
A E Y B MR T A0 M 28 BLOE T Al Y
MR DNAB e L KRBT e h RS
B F o8 78 AL I7 A7 S, e T 2 kR R
CD 133 EpCAM" " 4il il ¢ 41 g xoF 4k T7 24 (9 4% Bt ik
J1 S5 T IR A R QBC-939, [FIAEAT A T4
il — A

O CT-4 & — Ff 1 40 i A 56 4% 5% sk 7100,
7 40 2 R E IR BT R 4 AR o Ak bt oG
PERY . Bmi- 178 2 H5 8 40 M 9 T e . R
MmAEEEEN, EMBEIER. EEKEBR T HE
HOEMEER"Y, E-cadherin 2 M5 I %
S St O = -2 S W N 1 I L
FER I LA Ay T, R4 BLWnoil B 1Y SC BN T,
CDI133"EpCAM"™" T4 FE 40 it F OCT-4 . Bmi-1
FikE, E-cadherin kK, H ¥k i s v
BT A A, X ERPICD133 EpCAM™
T AN R0 1R 22 R ok, B AR

Rz, HEREMMAQBC-939H 4 — /N>
AP A, BEMSTE LM B RPN, P RA
enm AR ORRE ) . BEIHEE R 25, Hom
St |10 S s O I B 0 1= 1 | e
3 V5 AT DL IS 4 B AT T 4 R A IR A T
MM ok, Sl JE S R T A0 I 5T R YA
7B T S
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