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[ Abstract] Background and Objective: Recently, the theory of cancer stem
cells (CSCs) has presented new targets and orientations for tumor therapy.
The major difficulties in researching CSCs include their isolation and
purification. The aim of this study is to identify and characterize the side
population (SP) cells in small cell lung cancer (SCLC) cell line H446, which
lays the foundation for the isolation and purification of CSCs. Methods:
Fluorescence-activated cell sorting (FACS) was used to sort SP and non-SP
(NSP) cells from H446. Both subgroups were cultivated to survey the
capacity to form into suspended tumor cell spheres. Reverse transcription-
polymerase chain reaction ( RT-PCR) and real-time PCR were used to
evaluate the expression levels of the mRNA of CD133, ABCG2, and
nucleostemin in both subgroups. The capacity of proliferation and the
differences in drug resistance of both subgroups and unsorted cells were
tested by the MTT method. The differentiation ability of both subgroups was
determined by FACS. Proliferation was determined by subcutaneous tumor
formation in nude mice. Results; The percent of Hoechst 33342 negative
cells was about (5.1 +£0.2)% in H446 by fluorescence microscopy. The
percent of SP cells was (6.3 £0.1) % by flow cytometry. SP cells had a
stronger capability of forming into tumor spheres than NSP cells. The mRNA
expression levels of ABCG2, CD133, and nucleostemin in SP cells were
21.60 £0.26, 7.10 £0.14, and 1.02 +0.08 folds higher than that in NSP
cells (P <0.01,P <0.01, and P >0.05, respectively). In vivo, SP cells
showed better proliferative ability and tougher viability when treated with
drugs. SP cells can differentiate into NSP cells, but NSP cells cannot
differentiate into SP cells. SP cells had a greater ability to form tumors.
Conclusions: The H446 cell line contained some SP cells with stem cell
properties. CD133 and ABCG2 may be cancer stem cell markers of SCLC.
Key words: Small cell lung cancer, side population, cancer stem cells,
CD133, ABCG2
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ANrAGBE ST, A BRI S S A I A N R R . B R TG
51445 T H446 41 Hoechst33342 [AME4NIEZI J7 (5.1 +
0.2)% . Ji=HI M 4315 45 R 7, H446 v SP 4 Jifd Lb 51
(6.3+0.1)% , SP 4l LA JC I I K 3% 56 v IR 1l 2 07 e 2
MuEk Y BE 7158 F NSP 4ilfiis, CD133,ABCG2 7£ SP 41t i1y
3K JE NSP 40 A (21.60 £0.26) /. (7.10 £ 0. 14) £%, 2=
S G5 L (P <0.01) ; Nucleostemin 7£ SP 4 1 v 4 3
kRl SP ARy (1. 02 +0.08) £, Z R TG #R (P>
0.05) . SP 4HAIR SN 1G58 6 ) B it 245 77 1 e s B0 W5 T
NSP 4l Fz oK 25 43 BE (W 4 (P < 0. 01) 5 SP #H A AE AR S 1] 43
bk NSP 4fiJifg, {0 NSP 4l il 75 {4 S AN 7] 4346 SP 4 i ; SP
M AERR BRAR N LA BRI BUR M . 8518 - /)N i 5 4
Mk HA46 rhfrAE B igd T 240 i e R Y SP 4, D133,
ABCG2 7] B A/ Nt M s T 20 ML ) 23 F AR i ) o

SCERRIA /N R i 5 O 2 Y 5 AR 4L ; CD133 ; ABCG2
FE 43S :R734.2 HAFRIZAG : A

XEHE 1000-467X(2010)03-0272-07

VAR, Goodell 251 7E ] DNA 4} Hoechst33342
B B Y o F A T A MR S BT I R B —
/NEEZR YL o PR A, FLSCRE A i A — o AR 0 H
KIH SR ST, AT A REE | B X
— /N 43 e 0 fiw 55 1Y 48 B 4 45 24 side population
cells, BV SP 21 i1, v SCRR Ay 000 200 Jfd B30 300 2 40 M A
CL A WFFEAE 22 AR 2 20 R it % T 98 4 i v 2% 30
TSP AR AR kR T A A T
bR ABCG2/BCRPL, 5 Jihigg T 40 O AR AL, LA
B () R RE T, RN ALY 25 25

/N AR o R B Y 20% ~ 25% , X Aks
IGIT SRR U (A 5 5B R R R AR A RS, SC
FIRAT T ) B S0 /0N 40 JH I 14 5 AFLE AR RN 7% Y,
PN 1% o 3 TLAFE B Y B0 e 4 2
N TE TSR3 I 98 vh i AR 36 0 A 20 1 g 1 44
JEMhE 2 & R IR . BT KR Z%E A
SP 20 s B e 1 40 B, E R T A 3
YIARSFIBEOCT , vl LAAE B SP 4i i e Ak 52 ek 1 41
Ja'®) . A Sz 5 A M/ A 2 bk H446
S35 SP AL, 5 e H A A e, IR /0N 40 e il
TS FhR &

1 #B5FE

1.1 EZEKH

RPMI-1640 ¥ 3530 § Gibeo 24 1) ; 3 4F ILVE 1A
H Gibco 2% wl; & i & Ml V& B FF B ( serum-
supplemented medium, SSM) & 15% i 4 Il & B9
RPMI-1640 %% 7+ % JC Ml 1§ 55 37 & ( serum-free

medium, SFM) f A 4= 1ML B9 RPMI-1640 5% 5% 3
RIS INZEH ) 20 ng/mL B 3% B A KX F (EGF,
Wy 1 PeproTech /) AW JE 10 ng/ml. FHEHZF
i [N 7 (BFGE, ) B PeproTech 23 w]) 4 1.
Hoechst33342 . PI Ity H Sigma 2w, 2 $i7 g >k 1 H
Tocris 73\, 2 592 6 R I W2 £h 3% 311 It W i I
(CFSE) g A [F{ Ak 2A 7], Trizol 1 H Gibeo A ],
WEMK I (MTT) I F Sigma 23 w] 303 %% 5%100 &0 B
Promega /A #],PCR 5|90 3 LA 4 TFEA R, 5E
i PCR 50 L T4 B Bioneer 2N H] .
1.2 FENGF

SR T (L 6 FACS Avia 1T 5% 41H
X (BD 24 ®]) s TAE G (Airtech 245 ) (CO, fHI
8% 37 46 (Thermo 23] ) (L 2 i35 (LEICA ) |
5@ PCR {¥ ( Eppendorf) | Bioneer Exicycler 3C i
PCR 4% ( Bioneer ) FI{5] & & fi 5% ( Olympus) .
1.3 #HMEER

/NN 210 B Pk HA46 1 [ H R B
VA Rk B 2 P
1.4 SEIzH

4 ~6 JEIR IR 36 H, (AR 18 ~20 g, ik,
¥ L EREBese s sh YL SRS G
JIE5 2k SCXK (31)2007-0005
1.5 FHix
1.5.1 % W isE W 2E Hoechst33342 Juft, 1k HL
XPECAE K ) HA46 A M, 5 25 IH B IR, A&
2% Ji5 4 1L YE () RPMI-1640 3% F2 ¥ 2 mL, FE A
Hoechst33342 & AWk £y 5 pg/mL, 37C &
90 min, PBS ¥ 2 ¥k, IIA 5 2% JiG 2F 1l 7% /Y RPMI-
1640 }5 551 mL, 4% T — 1 5761 ( DMSO) 1y
5 mmol/L{1¥) CFSE ¥ F§ PBS #i B il 5 mmol/L, B
1 mLAT ARG FR ML, & T 37°C K FR 46 H 15 min,
4C TR 2% G4 U3 1) PBS ¥k 2 ¥k, T8 2¢
JE WG B VL%, Hoechst33342 Gt 0 [ 14 41 ifg iz
JoE 55 i T, BENLICS 4> 100 F5HLEF, 43511t
%5100 M4HH, 7155 Hoechst33342 Yy (A, [ VE 40 MU /i 43
ke (Hoechst33342 BPEAN 1%/ CFSE P40 M%) -
1.5.2 G A o3 e sl BE A 326 BRORH 85 A=
TS, ] 0P A A VAR, T8 S 0 RN R, 4
JE PR A 1 x 10°/mL, X B Jin A 47K
(e g 100 pg/mL) ,37°C 7K ¥ 20 min J5 , % If
BN SR A KW E S pg/ml 1Y
Hoechst33342,37°C 7K ¥4 90 min, & 15 min JR¥GIR2)
1R B OFLES L 5 min 3 15, FH 4°C 5 2%
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W, 5. AN/ NHIERTRs Ak HA46 WREARNR A0 A= 1)~ 2H5E

JEA- MLY% ) PBS Uk 2 i , AT 4°C &% 2% R4 L3S
(1) PBS 1, Bl HiF 30 min Sl ALK RE (PI) 4%
WA 1 weg/mL, RLBRFEANML T, ol L =N 4n i
104335 SP [ NSP W #f, IHsris 4k, e
A3 H B SPONSP 20 g 37 B FE BT L 3 =X 40 i A A 4t
JEREI

1.5.3  JCIMiERFR  Krorik i ng SP I NSP 41 i/
S AERD T SSM KE 57, I 43 i) BRURH B8 A: K 10T A A
FH PBS WiE VL, IREEH AL , BT SFM rp 3R RS
FRM (L 1 2 Rh) |, gk A 37°C (5% CO, i34
Ri g%, WS I RE R AN I T i A 100 o

15,4 il S R4 Wik S N FLE it PCR K33t
S 1 x 10° 4> SP 1 NSP ZHi 435 A Trizol 425
ACRNA, BUS wg B RNA, 748 42 300 55 SR 5 &t
B Ha/E, PCR e WK & M :2 x PCR mix 10 [TAPN
cDNA #iflg 1.0 pL, B, FUHF5I ¥4 1.0 uL (10
pmol/L) , Al ddH,0 %M % 20 L, PCR fE¥F S5k
H:94°C Wi B4, 5 min, 1 PME¥H;94°C 30 s,55°C
( ABCG2/nucleostemin/CD133/GAPDH ) 30 s, 72°C
30 5,35 NMEAY ;5 72°C 10 min 2550,
By 8 wl FRET 1% ~2% BYBENE e |, i
VK (80 V,30 min) , R Z%E (EB) L, 10 min, &K
BEG AT AR, 5149k H] Primer Premier 5.0 %X
PR, i B T AR TR R IR S A RA RS
o SIPPHIILE T, & PCR W ARZR K 50 pL,
TEBEZ T8 P A DEPC-H,0 45 ulL,cDNA FifR
(1: 100 #i#$) 1.0 pL, . FHF5I 45 2.0 pL(10
pmol/L) , PEARSECR 94 CHAE 5 min, 1 PMEIR;
94°C 30s, 55°C ( CDI133/ABCG2/nucleostemin/
GAPDH)30 s,72°C 30 s, Y £E 5% 56,40 NGERY 14,
60°C VAR AT T 26, 2 o e i, B2 A 274 Tkt 2y
SP 4l it 5 NSP 4 it H () SR AN S 3L 1Y Cu fA,
NSP 4l 2H Bt b ek 1, 3155 SP 4l 5 NSP 4
i A5 35 R A G ik 22 5

1.5.5 HNfIesEscys 4> Bk 1000 4~ SP NSP J
A3 (Total ) 20 ffL 45 Fl F 96 FLAR, FAL i 5 &
FL, RO M, 25 (AT IR R sE bR, KigR1 ~9
d, B REC—H, A 20 wL MTT(5 mg/mL) ,37°C %
FH 4 h, A 150 pL DMSO Z i F#23%,30 min f54>
A 22 GEERAE 570 nm AR E ROGEE(A)
A, B A DRSO B, AR A A0 i A — R A A
TG AR, 56 n RAMIAIGETE R =25 n
R A/ 1 KA E x100% . PIHGGE %R Ak
T, B ) Ay A A 2 1l 40 e 348 5 i £

1.5.6 2Pk MR 43514 600 4~ SP NSP
B A3 1 (Total ) 4RI T 96 FLAR , R4l 5 A&
FLo BAMEXT REL N 58 4 85 IR 5L, N2 4 m A 2k &
0.2 PPC (I WEABL YR B ) A T4, TR] B 4 30 BCAH
IR 20 B S AR N2 4, 55 5% 2 il MITT 354
D 3 FR ALY Asyo (B, LA AN 25 A0 Agyy SRy X6 BE, 4%
T SR 20 1 A R AR A B R = (1
SIS A B/ X RRAH I A {E) x100%

%1 CD133 ABCG2 .nucleostemin  GAPDH £ [F 3|45 51
Table 1 Primer sequences of CD133, ABCG2,

nucleostemin, and GAPDH genes

Fragment
length(bp)
CD133 Forward : CTGGGGCTGCTGTTTATTATTCTG 337

Reverse : ACGCCTTGTCCTTGGTAGTGTTG

Gene Primer sequence (5-3")

ABCG2 Forward; ATGAAACCTGGTCTCAACG 317
Reverse : GAGTCTGCCACTTTATCCA

Nucleo- Forward : GTTCCAAACAGTGCTCCCT 305

stemin Reverse: CTGGCATCCAACACCTCTA

GAPDH Forward ; GGATTTGGTCGTATTGGG 205

Reverse : GGAAGATGGTGATGGGATT

1.5.7 SP Jz NSP s3fbfg i 4 B R 1A S S
7% 10 d J5 1y SP K NSP 4 Jitg, il 5l 5. 4 i 2, H
Hoechst33342 & 4% X4 AL 5347 SP )z NSP Ziijfy
H ) SP 4 L ]
1.5.8 {RNEIERETI 00T K 36 HARE (4 ~8 J4
%) BERLZ G 6 41, H5 SP 40 Kz NSP 21 Jifd il A% 21
RT3 3L 1 x10° 1 x 10* 1 x 10° S4H i, %
Pl TR B SS B2 T o BRI AR R 5088 17 10 5
ICSEEURATIE], T 10 JE AR SEAR B, W EE AR R
AR R RO R AR R KA (a) SR (b)), 31
ARV, mm® ),V =ab’m/6, FFR SR AR
1.6 SitZEam

FITA SR 3 L b B AR + A2
(x =s)FTR, A RIBEL LA « K25, R A Graphpad
Prism 345347, P <0.05 2R A543 L.

2 #H R

2.1 BOHERRMIE T RIMERR] Hoechst33342 BRI AR

DG T AT UL AT A HA46 41 L ) i 5% i
¥ CFSE e o 5 8 4% (8 96 6, K3 o0 i % &
Hoechst33342 Yu (o 52 8 5 (0. 9¢ ), 2343 M A% s (o
PN FIBTCHE . 714X Hoechst33342 [ 142
H(5.1+0.2)% , 0L 1,
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B 1 B METWE Hoechst 33342 &P M H446 4HA ( x 100)

Figure 1

Observation of negative-stained cells in H446 with Hoechst 33342 by fluorescence microscope ( x100)

A, all nuclei and cytoplasm counterstained green with CFSF; B, H446 nuclei stained blue with Hoechst 33342 ; C, A and B merged.
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T AN AT RS I F] HA46 41 il b A5 SP 4 i
IAFAE , SP AN H 04 (6.3 0. 1) % (B 2A) 52
Hepr oK LB ABCG2 J&5, SP 4 ffd b 3 sk /0> % (0. 1
+0.0)% (K1 2B) . SP 411 43 4l hy (98. 4 =
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Figure 2 Analysis of side population (SP) cells anong H446
cells by fluorescence-activated cell sorting ( FACS)
A, Hoechst 33342; B, verapamil + Hoechst 33342; C, purity of sorted
SP cells; D, purity of sorted NSP cells.

2.3 SP YRa7ETC I & £ 75 B dh S B2 Bl veg 4
BBk A RE 7132 F NSP 4fm

7 d J5 ,SP 4l NSP 40 i ¥4 n] 18 TG IfiL 7 15 77 3
PAUIE BB I B R A0 LR . SP 4 B T o 1) B 7 b
AN BEREECE (I 3A) 5 1T NSP 21 i T i 1 2 77 i
S AN ER AR B A (E 3B)

B3 SPZMAaFN NSP fHR7ET MiFHFENEKER
( x200)
Figure 3 The growth of SP and NSP cells in serum-free
medium (SFM) ( x200)

A, suspended tumor cell spheres in SP cells; B, suspended tumor cell

spheres in NSP cells.

2.4 CD133 ,ABCG2 7£ SP.NSP #futhpy &R iA
RT-PCR #5145 5 i 7% : CD133 7 SP 41 it Hh 755
Fik, 1E NSP P ik 3k ; ABCG2 1E SP 4 b &
ik, 7E NSP {3234 ; nucleostemin fF SP FlI NSP 4
Mo HE Ras (E 4A) o 96 E & PCR 45 3R IR
ABCG2 .CD133 . nucleostemin mRNA 7E SP 4 g 57 [y
Fik 5 NSP GHRLAH L AR XS R I8 A5 8053 51 R 21. 60
£0.26(P<0.01).7.10 £0.14( P <0.01) .1.02 =
0.08 (P>0.05) ( Kl 4B ), ABCG2, CDI33,
nucleostemin GAPDH #25 f# [t 2 06 {5 Y4 7 8] — AV &,
ULHE i PCR 91§ F W 2 48 5 19, o 4% 26 s
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SP . NSP #fijfgrft CD133 .GAPDH z¢ )& & PCR #i4r 2.6 SP #ifa NSP 41 K 5k 22 43 1% 40 B i 4k S0 it

Pra i 2 Ko i e UL E 4C.D, HIEEBEN
2.5 SP ZHpa NSP Z0A6 K 5k 22 4315 £ Rel B 42K S 3 MTT 455320, SP _NSP K Total 4l Jfd i 384 % $1p
FEAE R34 (32.0 £0.81)% . (67.3 +1.58) % Fl

LARIBE AR, I R R A, A BIANIRS (665 +1.53) % , SP 41 I Al B4 900 ) =3¢ B8 3 1
SHINZE, 7T % B SP 4N HLALHI G AE 1 i 5 3 T NSP NSP J% Total 4UJ1( P <0.01) , %] SP 4 i 25 £

A Total A1 P <0.01), LA 5, T RE T 3R T NSP 41 R 44 MR
AM 12345 678 b B — _

o (4] -
= gCD133 o] BABCG2 aNs
8 25.00 2 8.00 % 3.00
b 5 7.00 iz
g 2000 26.00 2

337 (CDI133) 3 15.00 55.00 é 2.00

317 (ABCG2) § .E 4.00 %

305 (Nucleostemin) | % 10.00 £3.00 £ 1 00

205 (GAPDH) ) o £2.00 § 1
L) . (5 2
2 2 1.00 g
= L9 £0.00 2 0.00
g SP NSP | |2 SP NSP SP NSP

et —— sy -

| e ses gigas enie e 00 0 e

4 SP ZRAEFN NSP ZHAf s CD133  ABCG2 R nucleostemin mRNA f3Ri&
Figure 4  Expression of CD133, ABCG2, and nucleostemin mRNA in SP and NSP cells
A, semi-quantitative analysis of CD133 , ABCG2 , and nucleostemin mRNA in SP and NSP cells. Lane M, marker; lanes 1,3, 5, and 7, SP cells; lanes
2,4, 6, and 8, NSP cells. B, relative quantitative analysis of CD133, ABCG2, and nucleostemin in SP and NSP cells. C, real-time PCR amplification
curves of CD133 and GAPDH in SP and NSP cells. D, real-time PCR dissociation curves of CD133 and GAPDH in SP and NSP cells.
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Figure 5  Proliferation curves of SP, NSP, and Total cells ﬁ i y/ .;PJ3 g - ;’f/ig
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1 Hoechst33342 Je 8 5 b ik gl MUA 43 Mo 45 Figure 6 Differentiation of SP (A) and NSP (B) cells
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2.8 SPAMAERRANEGRBNEEN

S T A AL R R RSN AE T A AL
FURORIN 1] R R SRR R ORI L 2. St
SR, SP 40 K NSP 40 HYEOR B8 11025 B 5
(P <0.01) L 1 x 10° 4~ SP 48 i ) o] £

L MZE/D 1 x 10° 4~ NSP 400 A RES0rg, 3 H. 1 x
10° /1~ SP 41 g SO A AR AR E B 1 I KT 1 x
10° /> NSP 4fijfd, Fopi i) 22 2 G2 L (P >
0.05),

%2 SPZHAERK NSP 4HRaME A EIERE 1 LLER

Table 2 Comparison of tumorigenesis in vivo between SP cells and NSP cells

Cell numbers Tumor formation time (days) Tumorigenesis ratio

Tumor volume (mm”®) Tumor weight (g)

injected SP NSP Sp NSP SP NSP SP NSP
1 x10° 37.5+4.2 — 2/6* 0/6 27.0+3.6 — 0.14 +£0.03 —
1 x10* 30.1 5.5 — 5/6* 0/6 190.0 +54.7 — 0.95+0.29 —
1 x10° 28.7+4.0" 32.9+5.7 6/6" 4/6 962.0 £267.2" 154.0 +41.5 4.87 +1.31" 0.75+0.20

1P<0.01, "P>0.05, vs. NSP cells.

3 i i#

H AT, 23 5 Mg 1 20 I e AR 1 7 5 0 i S
E IR T 2R AL R S PR AR AR, SRS AR i ok SR R
PEAR ) 538 0 R T AR, E2 R T R S i
A M AR K IFE AR R Y, Jo ikl L X R v
[N i R B T o QL2 1 A M i S N
(FACS) 733 SP 20 fAE Ry — R i ok - 464 5 Vs
AWM ST g T 4B Y O s S — AR R B AR i
ZZ N

SR N D 7 22 b e 240 M Ak sl 2H 48, v
Werhze 2 g8 ot | o T DL R R i i 0 R
R G R AL BV A B SP Al
M, IR — I T AR . A5 A R
AR, 433 /N B it s 240 B bk HA46
) SP A, 68 12 240 M A Y A2 ) 2 R AR R AT
PRGN , Ay it — 20 5 i T 40 M SR AL S B A i

AHIESE W AP O AR TSP 4 i,
Hoechst33342 Z {0 )5 F CFSE & 4, 9 G B s T
WLEE SP 40 i 9 FEAE . AR Goodell 21 1y i 3K,
Hoechst33342 4L (& Jifg 12 0] 7= Az R[] 53 B 5 €098k,
M FAPE SR G A AR L BD R SP 4fffd, 72181 1 Hhm] Ul
B A% L BN [ 8 B o .5 ', /D85 20 A B Pk
GG o LUK IR FH 2T A M 7318 2 ARG I - 53
SP 4ffif, H i HEE Hoechst33342 7E 55 4MGIHMA T
] LT B ARG 7E 3T SP 4a i,
W5 (9 ANLT 75 i mT [] B R AG: I, SP 241 Jifa ] 7 79
AR F A B R B RO EE R R P A T i, R
1% B ¢ 6 18 iU B8 WSS SP 4l it 9 77 ik AR |
PUNE(ENPSRRPUE ~ S UiDS i - 15 iR LIEAIS 32

M) , ASE SP A U S AN IS G A 0 R

1 Tk DA e 40 S R T A AT R AN
AP EIR R AT 4 R K k2
P22 SEAG I 7P RE T30 5 B B BRI A5 S, e
SRt SP AN 15 B T A EE A R L 4
W SP i AL AE R SN B A 2 3 18 B0 0
AR 2457 N 22 18] 3 A BE 0, il EL B 4 o B AR P9 g
AEJT o ANWF ST HE— LK T+ 40 i B (A CD133
ABCG2 .nucleostemin 7 SP 4 g & NSP 41 itd 0 15 &
Ko BUEAWTFER Y] CD133 ot Bl 4 MR | 45 i
S5 PSR B PR T A M AR AR L =R
JRTE(ATP) 25 G s 1 G MW 51 2 (ATP-
binding cassette superfamily G member2, fi] FR
ABCG2) , XFRFLIME T 258 F ( BCRP ) BOK FE R
M 25 AH G I (MXR) , 2 1998 4F M Ji /88 240 it 5%
MCF-7 w73 ok i) — A5 Z 24T 25 A G A e iz
BT, ABCG2 FE LR R U A T 40 i R 2% v A A
FIB, AR ZHUAAN AR IA , B A
Bre TR BT A 0T5E kB, LR 40 i
ORI 5T J6 40 i 2R 1) SP 40 i = 3k ABCG2, Jf H.
PACKFCERBR 55 575 , SP LA 7 I35, 7l B2 X Fh
2 R AR A0 A8 25 A P i R 400 B Y SP L 41 3
Jin, T 200 25 . Pk ABCG2 AT RERT UHIVE e
VYT IR . ARSI R CDI33 J ABCG2 78
SP 4 Jitd & NSP 4 Jf vh R ik A B F 2 &, R
CD133 [ ABCG2 AT HESZ A /IR filr i 240 4 e
ST hRAE

Ji e T AR AT — A BRI ) DAFETE I
I IR 55 N 43R A K [ F (epidermal growth
factor, EGF) 45 Z2 i 41 it £F 1< X 775 3 I8 U T A=
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W, 5. AN/ NHIERTRs Ak HA46 WREARNR A0 A= 1)~ 2H5E

K 40 M A1 e, K S g 4 K (spheres ) M7 AR S
B 43 1E 5 1 SP A MR A T 0 T B R SR, &
PSP 40 M 1 i e 20 L ER (%) BE 7738 T NSP 40 i,
XA AL VLI T 202 )5 (1 SP 4 il & 4 T e+
i

IO FH TS 240 ML 43 e B R 433 SP A, 2
JifrIe - AN AT 5 v ) — R RO i . SR R v
WAHLA SRR, FERI A SP 4R 5 4
A IR Je 1 AT B R 1 o R AR TR AU 9 IE 4 % B
SP 4 it 55 T 4 M () o7 RURER R B — Bk, (1
WA LI AEA Tl Triel 25" WFgy F09, 39k
WA 2245 85 Sk 1Y SP 20 i 8 5L A T 240 P iy e
PE. L, FACS 233k Y SP 4l g 75 25 ik — 45 4
afi . ABFGIE R FACS 40 2RS4 CD133 K ABCG2
ARG 8 , K5 1T e — A5 4l Ak /N 40 i il des T 41 e

ARBIF S RGN I 43 1 H /)N 240 G it 4 40 Bt ik H446
BT T 40 A R Y SP 2 i, IR ST T R
e SRy /IR i 9 1) RS VR B AT A RIE S A A
T SRR
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