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[Abstract] Objective To identify, isolate, and evaluate cells with side population phenotype (SP, with the property of
Capable of pumping fluorochrome Hoechst33342 outside of cells, SP cells
were isolated and purified by flow cytometry. Results We found that the ratios of SP cells in PLC, Huh7, Hep3B,SMMC7721

cell line and an HCC specimens were 0. 8%, 0.3%,0.6%,0.3% ,and 0. 4%, respectively. We did not find SP cells in HepG2.

stem cells) from hepatocellular carcinoma. Methods

NOD-SCID subcutaneous transplant experiments showed that SP cells had a high ability of tumorigenicity than non-SP cells.

Conclusion

Hepatocellular carcinoma cell lines and specimens contain a small number of SP cells, which have a higher

tumorigenicity than non-SP cells; this finding paves a way for further analysis of the stem-like property of SP cells.
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1.1 2&#HHZXFN  FEAIE R PLC, Huh?,
Hep3B. HepG2 21 M i 78 [F 5 3% 4 b Br 42 fit,
SMMC7721 40 H10a [ v E B2 Be b A i g,
BRI 5 AR KA AR O I I A ) 15 e it
e O R D R NI | A AR 7 e ST A
B, 4~6 A NOD-SCID /) BRI H L i 3 3¢
TS B Wy vhon [ S5 3 ) VR AT IE S SCXK ()
2008-2006 , 5 A& IE S 0056407 ], SPF 24 37 B 85, /s
B H TROK BRI 22 B AL B L Y Co R B E
T R %, Yekt Hoechst33342., BH W7 ) 4 57 i >k
(verapamil) W H Sigma-Aldrich 23 F) , Matrigel Il
F Invitrogen 2\ H)

1.2 Z&MNE LM U0 4 381X (Beckman
Coulter A7), FACSCalibur i = 40 i 4> #1 1L (BD
O E]) /N AR T A A BB A 22 B R R 4L (Olym-
pus A FD,

1.3 MEARAMIG 2B R Seglen &SI i
E BT AN, O AR RF R i A
FRAS 100 mg, FAnA B TR ML, 1 37°C & Ca®' |
Mg"" HI VR A 5% A7 05 Th I B, B R4 &2
KA 37°C 0. 05 Y6 1Y 1 Dt i i 25 20 21, 37°C =8
i 1A 30 min, = )2 LW i i 3. 900 X g B>
4 min, 7 B3 0L R 3 L R A 10 % 16 4 1
15 DMEM 5¢ 4= 35 3% Wil 5085 B 241X 10° / ml Y 54
it B

1.4 MHE@mE AAAEL P SP AR &N R 45
o IR R B T RN B AN i R
1X10° /ml; 76 40 i B W i A Hoechst33342, fifi
ZOREE R 5 pg/ml A 37°CHEIE KB FIEE 90
min, & 30 min #5] — K ;4°C (800~1 000) X g
> 10 min. ] 4°C % 20 pg/ml PI # IMDM 5 37 i &
AN, DAARIC FE A0 5 b 5% A0 i A0 e 4SO L
RICWARH 350 nm, REW KN 450 nm A1 675 nm,
350 UV &R, 610 nm X 5 8 S 5T 98 B8 . 450
nm Al 675 nm 31 2K U8 R 3 54 DU IR Ot i K
LLOGHR oy AR AR B AR 5, D St 7 1) ST 00 o)
U A S8R R A B 3 — 4. PL Hoechst red
b X B, Hoechst blue Sh Y #ifE 4505 & L% Ho-
echst red & Hochest blue H verapamil &b ¥ 20 it 2k
X BB S SP A LY <177 (gate) , J7 (4] & SP
4}l 2 Non-SP 4 il , LASEAS [F] YR A4 0 46 T 1 53
T, 15 3 & I 55 I E S SP At gy ik SP 4l
il &2 Non-SP 4l g, [F] B} A verapamil 4b 3 2H 7F N

1.5 SP @ Edsn M PBS &Y/ 1k iy
PLC-SP 408 3 X, (600~800) X g B>, 70% & I
HEAIAL,ACEE 0.5 h,PBS #H¥E 3 K. 100 pg/ml
RNase = # & 30 min; H 20 pg/ml 19 P1 4445
- BD FACSCalibur 3 s AL AT 4347 .

1.6 SP.Non-SP %8 e, & 4 5 MR ML E U0 ik K&
B SR 00 4 i 40 f A 50 0 TR O 4 L A J DN RE
A L A0 MR 2 SRR AR 1 AR Ak

1.7 NOD-SCID /A~ & 47 7% % 3 B3R & 85 % fil
G B & PLC 4 M0 Ak 250, i B DMEM 15 3%
W Matrigel i€ 100 o1 B 40 098, 4 11071 X
10°.1 X 10,1 X 107 .1 X 10° &Y 4 Aty &+ 23 ) 4 Fh &
NOD-SCID /) B # fe . XF 43 % i B9 PLC-SP.
Non-SP,SMMC-SP ., Non-SP 4il ig [ fif J7 % 43 5l #%
HR1X10° .2 X 10" BY 40 Jifg & 2 F 2= NOD-SCID /) [
BT, 2155 F R Non-SP 41, 4775 J T 4
Fir SP 48, & 2 NOD-SCID /) B IE 2 4k 42 i 41
J s AR ], A T] BB I s Il IR 22, 16 ~ 20 & 5 Gt 1t
BUIR 2R, FB A A BB S5 ) WS IR AR . A TES 6 H,

2 & B

2.1 HEmpez AFBAAALLR T SP AR i
Hoechest33342 #5 6 ML 36 W 2 K&, SP 40 Jifg 3V 7
PLF2E N A 2 Fha oty BT 1 AR 55 19 DX 80, X
Sl T T A0 6L ep BT A B R A i e A0 R R RSP 4
LB 5 i s R S T 0 A R AN B P R S O L IE R
X SP 40 i, P verapamil BE 75 FH Wr Hoe-
chest33342 Yo bR e, 24 Il A verapamil J§ SP 4
IV A 5 B e = 0. 01 % EEE R 0, AT E S
AR P S A AR SP AN, e 22 W R A R L 7E
PLC.Huh7. Hep3B., SMMC7721 40 Jifi & v 4 2k 1Y
SP 4 jf L ] 43 530 R 0. 8%6.0. 3%.0. 6% .0. 3% . A
1451 it P T 4 L P o 1 s 2 4 b 3 2R 1Y SP 4 i
Fetil hg 0. 4%, RAE HepG2 RN E] SP 40 iy, H.
RS R ILIE 1,

2.2 PLC-SP @iy am e A 3547 S5 R ER.1E
PLC 414 .Gy ~G, 301G, ~M 1. S 31 i 40 g L 4l
SR 49, 87% ., 10.62%.39.51% ., G,~M i Fl
Go~G, W e th & 1. & A J8 % (& 2A), T
PLC-SP 4 jfl 4 K &8 73 #AE Go ~ G /i iE W, G, ~
G .G, ~M #1.S #1 48 ffd tE 4 53 51 90. 1594,
0.00%.9. 85% (& 2B), [A] iy A6 i &l £ /9 C 1T HY
Non-SP 2 fifd th >k — A5 & #Y
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Fig 2 Cell cycle analysis of sorted SP cells and
unsorted cells for PLC/PRF/5
A Unsorted HCC cells; B: HCC-SP cells
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SP phenotype analysis of hepatocellular carcinoma cell lines and tumor tissue by FACS
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Fig 3 Viability, proliferation, and colony-forming efficiency of SP and non-SP cells
Al: SP-5 h; A2: SP-24 h; A3. SP-cultured; Bl: Non-SP-5 h; B2: Non-SP-5 d. Original magnification; X 200(A1,B1); X 100(A2,A3,B2)

#£ 1 NOD-SCID /MNERETRMAMBELR

Tab 1 Tumor-formation experiment of SP cells in NOD/SCID xenotransplant assay

Cell numbers for injection

Cell type of inoculation

1X10? 1X10° 1(2) X 10* 1X10° 1X10°
PLC/5 Unsorted (Unsorted & Unsorted) 0/1A0/1 0/1A0/1 0/140/1 0/1A0/1 1/1A1/1
PLC/5 Sorted (Non-SPASP) 0/6A6/6 0/5A4/5
SMMC7721 Sorted (Non-SPASP) 0/6M5/6 0/6M6/6

A : Represents mouse. Unsorted cells, sorted SP, and non-SP cells were injected subcutaneously in NOD-SCID mice. A mouse was excluded

because of death after inoculation

4 NOD-SCID /MR K5 16 B R EZMEHR
Fig 4 Tumor formation in NOD-SCID mice
16 weeks after inoculation
A Tumor formation after inoculation of sorted SP and non-SP cells
from SMMC and PLC cells; B: Tumor observed 16-week after inocu-
lation of sorted SP cells from SMMC; C: Tumor observed at 16-week

inoculation of sorted SP cells from PLC
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