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Isolation and Identification of Pancreatic Cancer Stem Cells

from BxPC-3 Cell Line Cultured in Serum-Free Medium
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(Cancer Hospital ,and Department of Oncology,Shanghai Medical College,Fudan University,Shanghai
200032, China)

Abstract: [Purpose | To isolate and identify pancreatic cancer stem cells from human pancreatic cancer cell
line BxPC-3. [Method ]BxPC-3 cells were cultured in serum-free medium to derive tumor spheres. Tumor
spheres were then expanded and passage to estimate the potency of sphere-forming, then cultured in serum-
containing medium to induce their differentiation. The protein expression of stem cell related transcript fac-

tor OCT-4 was evaluated by western blot. The tumorigenesis of the sphere-forming cells was observed in
subcutaneously implanted NOD/SCID mice models. [Results] A few of floating tumor spheres were isolated
and expanded in serum-free medium. These tumor spheres attached to the bottom of culture plates and be-
gan to differentiate when cultured in serum-containing medium. The protein expression of OCT-4 was signif-
icantly higher in sphere-forming cells of BxPC-3 than that attached cells. Only one thousand spheroid cells
can form tumor in NOD/SCID mice. [Conclusion] Serum-free medium culture is an effective way to isolate
and expand the pancreatic cancer stem cell from BxPC-3.

Key words : pancreatic cancer; cancer stem cells; serum-free medium culture;OCT-4;isolation;identification

fib e T 4 ML (cancer stem cells, CSC)“#BEINy,  WFSEHZ— o SRTAT, iR 1 40 M 69 15 5% 0 8 B 2B

i 96 ZEL 2 F A T A 4 T 58 200 e AT B A S R R A

Py e e T ) M — TR T 24 TR T R B 5 B R

HAT CSC BAT AR HEDH A AL v aE , o oS8 5 S HAT, R T A0 e 2R 05 i AR 22 HE NS e S (it
AR BRI R AR IRY  CSC AT I H R JL-P sl 5 B % Bk ) 73 16 520 AE %7 (Hoechst33342 , il 7

1R R A BT AT I 5T U, LA R AR R
LR LT If 7 0k R R 25 00F K 55, 2 A A

Yo fs B #:2012-01-03
ESTB:ERBARFES(81072942:81173461;30901911)
E-mail:yanpan2013@126.com

4’ ® ﬁ 2012 jf‘ g 21 )& % 6 #  China Cancer,2012,Vol.21,No.6

20 B ) 3k, (B BT S A0 B A D M DLEAE —
ST o AW FER TG 15 57 75 1 B 97 1B 88 240
2 BxPC-3, LU A 7 0 H IR 88 1 240 B A G 2
T, IF0 LA W~ R PR A T B E



I RS

11 # #

NSBB8 40 L R BxPC-3 AR AR AE . i 4+ 1
7% (FBS) (Hyclone) ,RPMI1640 (GIBCO),100KU/L
7 %% & Ml 100KU/L % &K (Sigma) , DMEM/F12 (In-
vitrogen ) ,0.25%J# fiti +0.01% EDTA (GIBCO ) , % % /=
KA F (epidermal growth factor, EGF ) 1 14 i £F 4
4 e A= K 7 (basic fibroblast growth factor,bFGF)
(Invitrogen) ,B27 @ N 5fl  (Invitrogen), #t GAPDH
OCT-4 —HL AT A =T (cell signaling technology)

NOD/SCID /INER, W [ 52 B K2 Be 2 Bt 8l ) 52
s, 6 JEWS IR E 18~22¢, MEYE 1 3% T SPF 4%
W,
1.2 5 %
121w

N JBE B9 40 i & BxPC-3 H & 10% fif 4 1ML 3
1% 75 /5% 75 2 1)) RPMI1640 %5 5% & (serum-containing
medium,SCM) 7 37°C,5%CO, 11 FII% & 4 1F F 5%
F%, UM REA A 75%~80%F ,0.25% 8 & A i 1
b, 1:3 f 1%
1.2.2  BF % fm FLER 3 0 T A%, 55 B

Jo I 7 85 3% % (serum-free medium,SFM) H
DMEM/F12 (1:1) .B27 (1:50) EGF (20ng/ml) .bFGF
(20ng/ml ) ZH BT . 4 Jih 96 241 Ml 5k BxPC-3 2 g sl b T
X A K 30 A U BE BxPC-3 4T AL . B0 PBS i
E2 Wk, H SFM &, R4 E W 2 500 4~/
ml, B 2pl/AL 0 A RS B 96 FLAR H, BI AR fL 1 4
A, IF A 100l SEM 15 5L, 78 96 fLAHRIE AR
ic B S AR AFL, T 37°C, 5% CO, 1 Al
FAF T TR BRI SR I 10 S e A L BR Y i H
g Bk AU AR 1k, 56 3 BT R 4 iR
I WEE IR 20 BBk LR 1 AR A
1.2.3 FrigsmpaskegiER g

REFEMNE B, LA 5x10%ml 3¢ SFM & &
BxPC-3 4, K 20 M & F 68 ARORS B 7S FL AR B, 2ml/
L, % 3d finA 5001 SEM ., 10d Ji& AR 4a ek | ek
JE 122 4848, LU B 3d A 500l SFM, 10d %1%
AR IR 8 0 AN PR OGS Ol o
1.2.4  FiG2e peskis 5 o0 55 i

P AR RAF R 55 3 A 4t i 2k & A SCM

442

KR, (00 I A O S A0 R O B 5 R v R S AR Ak
.
1.2.5 Sk AR B £ %

W5 i 983 40 i Bk BxPC-3 41 Jitd £ ik B2 BxPC-3 41
I3 A W AT 1l o 240 B W, ) PBS Tk 2 IR JE L, PBS
TR PR B g 1x10%ml , HUA b 48 0 4% 100wl %F
FRIE A NOD/SCID /) R ZE A7 b BB B4k B2, Wk
FEH MR TV WL 8] e AR TR R R PR iR R 1 IR,
B HOULZE 1k, F5EE 6 J A SEIUR
12.6 HE #&

Jii Sk BE /N B, B NOD/SCID /)y BBz R 9 B
10% W B e, A8 U0 HE QL) B~ g
Jei WL PR BE
127 @Rk

W £ R AN M2 1, Lowry ¥R KGN 28 (R e
Western Blot; [# 22 ; 85 [ it #4758 79 I Ik e ¢ Jie vl
VK (PAGE) I M &E I - 5% 7% %] PVDF & I B . B
N PVDF fi5 , TBST # ¥t Sminx3 ¥, 7684 & 741 W 1Y
PEIFLp E R 288 8 2hy — L ACIH B i 5
TBST i %% Sminx3 WG E 5 4 HF 1h; WM.
¥ PVDF JECA TBST V-4 Smin, #245 ECL 25
SULH, TR E T 5, Las4000 B H
1.3 SitZ4E

K HI SPSS16.0 Gt it A4 47 Bl 43 Hr , 52 3 45
R B E 22w, A TOR LSRR ¢ K256,
P<0.05 W 2ZESH G IR L,

2 &5 B

2.1 FEARE PhE 4B A BR T B 1B R

JE& i 58 BxPC-3 41 Ml 4% F0 T SFM J5 2~3d, K
Do ) N S SE AR R 1 S Al i) 82 9 e )
BE A BEC AT, S EB 0 A T 5
6~8d i, 2[R JE sl 1 1520 T 440 i 2K 328 47 185 K, 4 i %%
H 2 30 FU0 0 40 B ) 3 42 5% AN Re E A X 4
20 60 5 40 ) SRR, ] ) A K A K S R 3
NS (1), Bl 55 SR ] A A A7 — L 4h T T
48 30 A T ) PR A P R R — 2D R T R A B
Az BN A R DL 2R O U AR R A L
2.2 PhUEYRRREK4E AR R B E IR A R BRAE

It BE BxPC-3 41 Ml i 3K %6 4.50%+0.94% , %5 1

% @i 2012 % % 21 A% 6 M China Cancer,2012,Vol.21,No.6



1 BIEERESRT BxPC-35 ¥ 48 i 5k 2 75 B (x200)

A&, 2 3 AR Re 20 it R A e 7 A T A HILAR R AT
207 25 PP MR, A% A R 20 Bk A TP 1
F14) Fif R BR 45 0 BE BxPC-3 411 Jf A A9 vk 93 200 Mt Bk %
H W 518 2 P f e ) IR BT 46 ., (RTS8 43 o 9
201 it K 41 A BB BT 1) e A ek L 5 1 AR LB 3
AR B 988 20 o ek 40 B % Bk 2 A 37.58% +1.96% FI
79.32%+0.86%( P<0.05), WK 2.3,
2.3 SCM i f&BR & 4R B Bk B9 15 S 5 b

P NI AN ER BT SCM o, 12h J& 7] L8 41
LR J) 303 200 FEL DU B | v AT R D R AR 25 4 N R 24
ERRIE SR | b 15 57 0] 1] 7 B K G R 240 it
BT 2 I AN M ER R T 4 /N . SCM 8555 3d ),
FEA Y U R L L2 e A ek e T R (| 4),
24 PhUEYERREK R E B R EE L

1E NOD/SCID /)N L 8 I8 4b B2 R 45 % Bx-
PC-3 i 40 B BR 40 M 1x10* A4S, 4 J& )5 B Al W 82 5]
TE 1] Sk A% AFLRE |, IR 32 1009 (3/3) , T 42 7l O B
BxPC-3 4 i () NOD/SCID /)N BB #l J8 T& JAS BA &,
B R 000/3) , M3 FR AN IEL 1T+ 2= 1x10° 15,
BE BxPC-3 20 il J7 vl J9 . Wi BE BxPC-3 24 Jid A g sk
BxPC-3 4l Jfd BT JE B (1) 98 B 3 HE 4% 45 28 8l
AEARL, AT DA R 224 1) g 2 40 CRELPR 55 3K ), B[]
PE B R SR SE A 2L (R k) (K1 5),
2.5 EQKREB

>R JH 28 15T B3 38 6 68 i 97 44 i 3k BxPC-3 24
FIG BE BxPC-3 21 i T 41 il AH 56 4% 5% 5% 7 OCT-4
P HEATREI 45 5 R . BxPC-3 R 4 g Bk OCT-
4 T 1235 B & T BE BxPC-3 1 (& 6)

b ® A A 2012 % % 21 A% 68 China Cancer,2012,Vol.21,No.6

FRERR (%)

B2 BIEREMETSEA BxPC-3 MR
T R B JEE 4R R 3K 3 32 (x100)

100
80
60
40
20

0
I EE BxPC-3 & 1 £t BxPC-3 &% 3 fR,
B 2 A% 1% BxPC-3

b4 B4R 41 g

3 AEEREPEAERIKAMAKETL

4 SCM = 7~ [5] B 18] 2= Bk iR 2 20 B 2k 43 4 |
T B 85 3% (x 100)

443 [

%




B 5 N5 BxPC-3(A)4EA15S BxPC-3 B4 40 i 3k 48 A
(B) % B 4R 8 T & B (HEX100)

Bs Bx

OCT-4  —
g

GAPDH 314 2 ; Bs 4 BxPC-3 i/ 41 Bk 4 5
Bx J5 4 BE BxPC-3 i .

6 THMEXZEREF OCTAZRAREFR

3o

Jp9EE T 24 it (cancer stem cells, CSC) 2 WhIN N ¢
i 2H 2 rb I BT AT B9 ek e A0 AR B AT G PR AR AE
HA CSC BA BRI A L8 RE , A e 1 58
AR B AR, CSC At 5E HET L
TR 1 Wk IR 1 i I S 0, AL I e Kk
Ji& K R AL I6 Y R AUR 25 Wk A 2 2 i
AIBIF ST AR 2 — S PRI, 23 18 1 S g T A i 2
TS5, HAT FOBC A e 4y 2 07 v 2

444

JH 240 B 2 T 0 B R AT A i 2 (it B AR B WG B ) 4 1k
I B8 % (Hoechst33342 , M AL AN T ) 4335 . Lee %52
F R = A B AN R ) A BN R IR R A1 2 Y
CD44+CD24+ESA+41 it , A H AN 0.2%~0.8% .,
Hermann 45 3SR F 55 — 40 il 10 0 7. CD133+40 &%
N g 2 20 FP B g T 4, T A5 40 L 451 )
ARG o 4% 8 it g 240 Jf 5 o 000 40 ML 29 7 0.71% ~
6.41%'"), X5 1k 4y B AR 1 H b 4 A E5 i A D
TS T e B A ML AR R O, 3k — P JE ROR Rl 1
i 968 - 4 M AIF 9 1)

KWW 5% % B EGF F1 bFGF 1 JC IfiL 7 15 57 5
AR F I T AR AN R RE S S AR K
PR 14 JC 1L 37 4% 7% 0T 43 5+ 45 SR8 vb 1 i s T
A, Pt ABF SR A EGF bFGF #1 B27
N IR0 0 TG I3 % R A% A 43 B i R R 40 L &R BxPC-
3 R T AN, X LT A M AR AT T — R
FVRIIE . — /NFR 43 B A U BE BxPC-3 4 il £ SFM 5%
1R TR S 3 20 R, B BER R 29 4.50%+0.94% ; Bl
& IR ] 0 BRUAAAR BUAR W3 K, 15 W] BxPC-
3 YNMEH AE e — A A, X SN A H IR
BBE ST, T Y bR 4 B R AT R AR AR Y B
Jifoyea 20 L R AL AR B 3G 22, AR AR S 4t M Rt ek R
WA 1A A 3 AR 20 B sk 2 B Rk 3 45 )
} 37.58%%1.96%F11 79.32%+0.86% , $& 7~ SFM 1 3
AR AR SR AN, HIL R AN e A0 & At
HOREIalifh 3% 25 b 240 i Bk — BUE - SCM i
M RE A A 4b A, L E K N S RN BE Bx-
PC-3 41 g AH [ i) 4 i 2

S U, o T 4 e B AT R Be g i IR b
4 B PR H A B 384 5 i e LATE BB R Lee 55 200
FEHE R HFF 100 4~ CD44+CD24+ESA + B If 8 41 Jif
SRR L EL AT M 70 i s o R~ Rk A iR 5 T
2SR, ASHIEZE o e 200 i 3R 200 Jf 3R 30 o B
SROKRIEURAE S, R Ix10* /iR 41 i Bk 4n i B
AETE NOD/SCID /INEURZ R B, i s B 448 i e 22
T Ix10° A2, I L 35 988 B B 27 RR AR AR L
T 4 Gk T 1Ay 3 Y i e 4 6 R 4 B R A T IR T A
il

OCT-4 JZ—Fp 4l MO A OCAZ 5% S IR 7, 2R
T2 1 ( embryonic stem cells, ESC) [ & 5587 %) 18 45
G TE ECS 4EHF 3 38 T80 A4 5 1 43k e OC gt
YERL M, FRATTR R B 5T B 30 3 G DU O BE BxPC-3

% ® A 2012 F % 21 4% 64 China Cancer,2012,Vol.21,No.6



40 g A1 BxPC-3 il 983 40 e 3R o OCT-4 & H £ A1
B ZE R BN JE A A B S TR E . $#28 BxPC-3
e Je 441 it ek 200 A S o JeE - Am i

Bz BxPC-3 40 M H i — /NEB 4> BE7E SFM Hr

A5 IERE H BT U R A ER 3 IS 4
PRANBA SR BURAE ), Hm ks TR
T OCT-4, JC ML 45 57 125 e — ol o 20 58 114 1
JiR 9 BxPC-3 JhR T 4L & S 73k, v T a0l
WIS BEE T Al

SR

(1]

Visvader JE,Lindeman GJ. Cancer stem cells in solid tu-
mors: accumulating evidence and unresolved questions [J]].
Nat Rev Cancer,2008,8(10):755-768.

Lee CJ,Dosch J,Simeone DM. Pancreatic cancer stem
cells [J]. J Clin Oncol,2008,26(17): 2806-2812.
Hermann PC,Huber SL,Herrler T, et al. Distinct popula-
tions of cancer stem cells determine tumor growth and
melastatic activity in human pancreatic cancer [J]. Cell
Stem Cell,2007, 1(3): 313-323.

Yao J,Cai HH,Wei JS, et al. Side population in the pan-
creatic cancer cell lines SW1990 and CFPAC-1 is en-
Oncol Rep,

riched with cancer stem-like cells [J].

4’ ® ’@ 2012 jf‘ % 21 )& % 6 #  China Cancer,2012,Vol.21,No.6

5]

[10]

[11]

2010,23(5): 1375-1382.

Li YF,Xiao B,Lai ZS,et al. Spheres isolated from Co-
10205 cell line possess cancer stem-like cells under
serum-free culture condition [J]. Nan Fang Yi Ke Da Xue
Xue Bao,2008,28(2): 236-240.

Yu SC,Ping YF,Yi L,et al. Isolation and characterization
of cancer stem cells from a human glioblastoma cell line
U87 [J]. Cancer Lett,2008,265(1): 124-134.

Fan X,Liu S,Su F,et al. Effective enrichment of prostate
cancer stem cells from spheres in a suspension culture
system [J]. Urol Oncol,2010. [Epub ahead of print]

Zhou S,Li F,Xiao J,et al. Isolation and identification of
cancer stem cells from human osteosarcom by serum-free
three-dimensional culture combined with anticancer drugs
[J]. J Huazhong Univ Sci Technolog Med Sci,2010,30(1):
81-84.

Cao L,Zhou Y,Zhai B,et al. Sphere-forming cell subpop-
ulations with cancer stem cell properties in human hep-
atoma cell lines [J]. BMC Gastroenterol ,2011,11: 71.
Hueng DY,Sytwu HK,Huang SM,et al. Isolation and

characterization of tumor stem-like cells from human

meningiomas|J]. ] Neurooncol,2011,104(1): 45-53.
Boyer LA,Lee TI,Cole MF, et al. Core transcriptional
regulatory circuitry in human embryonic stem cells [J].

Cell 2005, 122(6):947-956.

445 B




