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Significance of NANOG Gene Expression in SP Phenotype Stem Cell-like Hepatoma Cells
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Abstract; [Objective] To isolate and identify the biological characteristics of stem cell-like hepatoma cells from the hepatoma
cell line Huh7 and Hep3B based on side population (SP) cell sorting method, and to study the expression of NANOG gene in the SP
phenotype stem cell-like hepatoma cells. [Methods] Flow cytometry was used to sort SP cells and non-side population (NSP) cells
form hepatoma cell line Huh7 and Hep3B, the proliferation ability of SP cells and NSP cells were detected by cell growth curve, the
invasive properties of SP cells and NSP cells were tested by transwell assay, the chemotherapeutic drug sensitivity of SP cells and NSP
cells towards S5-fluorouracil and doxorubicin were tested by MTT assay, the expression levels of NANOG mRNA and protein in SP cells
and NSP cells were detected by real-time PCR and Western blot analysis. [ Results] (5.3 + 0.8)% and (13.49 + 1.0)% SP cells were
sorted from Hepatoma cell line Huh7 and Hep3B, respectively. Growth curve assay showed that the proliferation ability of Huh7 and
Hep3B SP cells was higher than that of NSP cells. Transwell assay showed that the in-vitro invasion capacity of Huh7 and Hep3B
Spcells was significantly higher than that of NSP cells (P < 0.05). MTT assay showed that Huh7 and Hep3B SP cells have stronger
drug tolerance to 5-fluorouracil and doxorubicin than NSP cells (P < 0.05). The expression levels of NANOG mRNA in Huh7
andHep3B SP cells were 4.17 and 5.51 times of that in NSP cells, respectively (P < 0.05). The expression levels of NANOG protein
in Huh7 and Hep3B SP cells were 3.78 and 5.01 times of that in NSP cells, respectively (P < 0.05). [Conclusions] The SP cells
sorted form Hepatoma cell line Huh7 and Hep3B have some of the characteristics of cancer stem cells, and NANOG gene is highly
expressed in these SP phenotype stem cell-like hepatoma cells.
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1.1 SEIgwrat

JFRE40 M Huh7 I Hep3B A SEHG 24447, 41
MR BON 5%C0,.37 CH IR 554 T 8557,
B RN & 100 mL/L G4 175 B9 RPMI-1640 15
FEFE (M A Gibeo 22 ]) . HBSS ¥ \Hoeehst33342 fill
& ™ W (propidiumiodide,PI), 4k i 1 K
(Verapamil) . — F FE P 90 (DMSO) MTT 5] g H
Sigma /A 1], Matrigel £ H 3 [E BD 23 F], Transwell
/INZE IR H 2E[E Corning 23 A, RNA HEHGAF] Tripure
reagent JJ F| ROCHE /A F],NANOG ,GAPDH —4LIly
H abcam 23 A ; 5— 9 R B NE (5—fluorouraeil , 5-FU) |
B 5 2 (doxorubicin, DOX)W [ & HIZ5AH . i
K ANAEAYL (35 E BECKMAN COULTER A #])
1.2 N AAE ARG SP 4HAR

BOWBUE KW, W & 1x10°

cells/mL, SZEGZH NN Hoechst33342 LYK 2.5
mg/ L, X FEZH B AGERLIAK 2296 100 mg/LL
37 C/K ¥ 90 min, PBS V¥ &5 .0, HE T IKE
RPMI-1640 35723, FALETANA PL 2 289 &
1 mg/L, FEANERAE S SP 20 AN 2 B SCik[3 ], H
B SP 4nifg FnaE SP(NSP) 4 5 .

1.3 ARKHMEKLH

PG 1 d 2rE Y SP AT NSP 41 Jifd il £ Al 20 40
ME, HeAh T 96 LAk, TEFL 1 x 10* 4R,
B 24 h % SP A1 NSP 20 it #5 M 3 FL k4T 4 i 3
BOTESEIME, 7 d J5 ARG R R R AL b, 20
BRI ARZ ] SP FIl NSP 4 0 28 K th 28
1.4 Transwell INEEE LI

Transwell | JEEF WU E AL 8 Matrigel i, £ 5L
A1 x 10° 4, B KRR 48 h J5 H 24 LR
IO B, N LER Matrigel I8, BT
95%IWIAE[E 2 15 min, 45 YLt 15 min, PBS 7
VEERZ A0S e . 200 f504E T et fkLit
S AET UM,

1.5 AT ama R

BEHT 1 d 43R SP AT NSP 41 i i £ i A 20
A, 20 T 96 LAk, &AL 1 x 10* -4 i, H
100 mL/L Jift 45 I3 ) RPMI-1640 W 55 7% o
W ,5-FU LB A 5-FU I8 B AU E N 5
pg/mL, DOX ZHA DOX I B LW E N 2 pg/
mL, FEALE 5 A FATHL, K557 48 h 5 MTT LA
HMIAEIEHR
1.6 SEBT¥3tEE PCR(Real-Time PCR)#: ll
NANOG mRNA %%

NANOG 5| ¥ 541 F.5’ = GCT GAG ATG CCT
CAC ACG GAG -3 , R X5|%)¥4) R.5"-TCT GTT
TCT TGA CTG GGA CCT TGT C-3; N2 B-actin
519 ¥ % F.5° -GGA CTT CGA GCA AGA GAT
GG-3, R XFI¥FH R.5 -AGC ACT GTG TTG
GCG TAC AG-3", RWAKR E A ABI7300 Real -
Time PCR {4% 40T #2 /7 #E47 PCR 473§ : 94 CH
AFVE 4 min, EA 3 EE (94 °C x 305,57 °C x 30
s,72 °C x 35 5,4 45 A~ ) , Real-Time PCR {¥ic
5 SYBROGreenN B 19229, i F 7300 System
SDS Software #4780z 3 M f G 112740 B
1.7 #¥ZENiE (Western bolt, WB)#&ill NANOG
EARIE

WedE SPFN NSP 4 2 HAH AL S 85, BCA
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56, A4 Quantity One 44430 K EEAE
1.8 SitFahid

SIS EL R I B AR i 22 (2 £ 5) o, R
SPSS 16.0 #AF AT H R 2 )5 22534 S o K, P <
0.05 N ZEFAGI2EE L,

2 % R

2.1 SP 4HRERI&iE

it 220 M R A DU 43 36 JHF R 4 L Huh7 0
Hep3B H1(¥) SP Fl NSP 4iijifd . SP e geHE H 2t
ekl Hoechst33342 3 Hoechst33342 Ik, X —
DIRe T g AE R mok Al . JCAERIA>K Z4H Huh7 A0
Hep3B 40 rf SP 41 LB 5351 (5.3 £ 0.8) %Al
(13.49 + 1.0) %, ZAERIMAKIN G5 SP 248 i L 151 sk
a4 (0.32 £0.0)%F1(0.41 £0.0)%(El 1),
2.2 SP #1 NSP ZHpais s &E 1 bb

T 98 40 2 Huh7 1 Hep3B HY SP Az NSP 4 Jid

AR IR, SP 40 RS 5E 2 FEEE KN 7E
1 s i AR BSE S 3 Huh7 1 Hep3B (1) SP 2l
A KB P T NSP 20, SP AT NSP 4 it Ak K
W ZERAGIFE L (n=3,P<0.05,82,3),
24 {KIMEREEEILLER

Transwell /N AR 28 5256 K SP A1 NSP 4 g
HizZE8e 1 (Kl 4), 455 B/, Transwell /NEARZE
SEEy v Huh7 SP A i 25 2o 56 IS I A9 20 B 250k
(49.5 + 8.7)1~,NSP 4141 (11.9 + 6.6) 1~ ; Hep3B
SP 4 Y 5 o BE RS A 4R B Ak (72.8 + 11.4) 4,
NSP 4 A (23.5 + 7.3)4~; SP il NSP 41 ffi {7 22 g
NESAGIHFE X (n=3,P<0.05),
2.5 IrAamai LR

MTT %46 SP F1 NSP 41 il %f 4k 7 25 4 5-
FU 1 DOX FOELEME (] 5,6), MTT 4558 8K, 5-
FU 4b B 5 9 Huh7 SP 4 i 47 35 K (78.5 +
5.78)% ,NSP ZiJiti 4 (61.2 + 4.89)% ; 5-FU 4L B )5
%) Hep3B SP 41l 77-1i% %<4 (83.3+5.39) % ,NSP 4
Ji 4 (65.3 + 4.66) %, DOX AbFEJ5 Y Huh7 SP 4 fif
W E K (67.8+5.91)% NSP 4L Ky (52.3 =
4.82)% ; DOX 4k B J5 ) Hep3B SP 41 i 7775 Kl
(68.1 + 6.50)4~,NSP 4l ifg }y (53.8 + 4.4)% ;SP FlI
NSP 4iiffi%} 5-FU F1 DOX Ayt 25122 R G it2F
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Fig.1 Analysis of side population
(SP) cells among Huh7 and Hep3B
cells by flow cytometry

A: Huh7 cells with Hoechst 33342;

B: Huh7 cells with Hoechst 33342 +
C: Hep3B cells with Hoechst
Hep3B cells with Hoechst

verapamil;
33342; D.
33342 +verapamil ; Data are shown as means

+SEM. 1) P<0.05 compared to NSP cells
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Fig.2 Proliferation curves of Huh7 SP cells and NSP cells
Data are shown as means + SEM;1)P < 0.05 compared to NSP

cells

1.4 4

—8— 5P cells
=©- NSP cells

1.2 4

Hep3B eell number / x 10°

tid

3 Hep3B SP 4HA5 NSP 20 A4 1< i £k
Fig.3 Proliferation curves of Hep3B SP cells and NSP
cells
Data are shown as means + SEM; 1)P < 0.05 compared to NSP

cells

B (n=5,P<0.05),
2.6 Real-Time PCR #:ill NANOG mRNA &i&
FEICSP 1 NSP 4L 21 RNA 47 Real-Time
PCR 4, %53 878 Huh7 SP 41/d NANOG mRNA
FHIFRIBIKFJE NSP ALY 4.17 £, Hep3B SP 4
i NANOG mRNA V-1 3¢ 35 7K °F- /& NSP 4f fd 119
5.51 % ,NANOG mRNA 7£ SP I NSP Zii i) =ik 2
SAEGHEE X (n=3,P<0.05,K7),
2.7 WB #&ill NANOG EB XX
WB 4553 78 ,NANOG % 47 Huh7 SP 41 jig
1 Hep3B SP 4l it b 23k, Hirb Huh7 SP 40 il
NANOG 5 H &k K V- J& NSP 40 g i 3.78 1,

G
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Fig.4 Invasive ability of SP cells and NSP cells detected
by transwell invasion assay
A Huh7 SP cells; B: Huh7 NSP cells; C: Hep3B SP cells; D:
Hep3B NSP cells;200x. Data are shown as means = SEM; 1)P < 0.05
compared to NSP cells
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Fig.5 Chemotherapeutic drug sensitivity of SP cells and
NSP cells to 5—fluorouracil detected by MTT assay
Data are shown as means = SEM; 1)P < 0.05 compared to NSP cells
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Fig.6 chemotherapeutic drug sensitivity of SP cells and
NSP cells to doxorubicin detected by MTT assay
Data are shown as means + SEM; 1)P < 0.05 compared to NSP cells
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Fig.7 The expression levels of NANOG mRNA in SP cells
and NSP cells detected by real-time PCR
Data are shown as means + SEM; 1)P < 0.05 compared to NSP

cells

Hep3B SP 4l i NANOG % [ ik 7K V- /& NSP 4
MEAY 5.01 £%,NANOG & [ 7E SP Il NSP 4 ffl i) 5=
IREFARITHFE L (n=3,P<0.05,K8),

3 4 ik

1959 4F Makino B K42t CSC Ut 45 i
SRR BEH CSC 7742, 1997 4 Bonnet 1 W & FLHIE
SECD34*CD38 R AIAM M2 A S PERE R 1l 1)
CSC, HATC AL TR TR i8R 25
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NANOG W—— W
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Fig.8 The expression levels of NANOG protein in SP cells
and NSP cells detected by Western blot analysis
Data are shown as means + SEM; 1)P < 0.05 compared to NSP cells

SRS e I B ese, RS RN,
HCC "] GELEAE AT T 40 M2 (liver cancer stem
cells, LCSCs)>7, CD133 . EpCAM ,CD44 .CD90 %%
BN Rt LCSC mlRE R R AR IC Y . TR ABESE
LCSC WA W~55 kA B T8 /R e & A 1 4y F
Senl, MBIFHEE L . ALY 25 VR AL
B, HATTE CSC EE Wi =Pkt . SP sy ik
T FhRicis AR EREE 71k, Hoh SP 4 ki 2
H i 5 (8 A 0B CSC 3k, 4 R AE JOHE i
BEFPREE ST CSC 43 FhRas i A5 R A SP 43
39 1 M9 40 2 Huh7 #11 Hep3B /4355 Y SP 41
Jit, #B Huh7 M1 Hep3B 41 b 345 AT L4 Y
SP 4l , Hor Hep3B 4 A 521 SP 40f, 40
P B 5 S R SP AN ML BRI G AR E T, B
ST NSP 4 AR SMZ 255G B SP 41 48 h
et N TR AN G £ F NSP 40, $7R
SP 4l fitd vh Rl BEAEAE 2 5 IR 1= 22 B2 1) CSC
TE o IR R 2455256 o SP A GHbTT 25 bk
58T NSP i, 3X 5 SP 41 L& K ekt fnsg
FrHEH MAM T EA I &, EIRBFSE 7 Huh
F1 Hep3B 4il it v SP 21 it A 5 it (14 34 7 A1 47 22
RS LA K AT 25 bk, 2B csc LAy
Yk T RE S SP 4 E 4 T LCSC A %,
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NANOG T 43k & B — A~ 4E+FE ESCs A &
PURT A Z [ AR T RE A T B S R T, 2T
KE RSP RBAMMEEE T “BIF X", LBk
NANOGH: P B G 20 B 1] B 4 o9 IR 2 RE 41
MBI, K NANOG R % A i T 40 e
JEBA B RS i T A0 A B IR TR RE T, H R EL
T 2 A% A b Jed 1) A& A= 0 NANOG & —
P LT, NANOG ik 5 i g 7 i 235 U AH OC , RNA
TP Br NANOG J5 7T BH 1F Mg i 8 1 i g, 41
A4 5E S H BT NANOG 5 LCSC 1 & &4
B AU &K B, NANOG mRNA %K 1 78
Huh7 1 Hep3B SP 40 il rh 5 35, $27R W & 22 [H]
AR RA — MK R, R RUIANEME RS
NANOG REHfE sl NIH3T3 4iffgit A S 1, fet 20y
HOFE 5 R NANOG 308 W0 il e 40 g 3 5 S
WE5T 38 & B NANOG 75 1= 78 14 7L M 988 S itk 12 &5
SR ke ) FR 38 B B & T R, MCBE NANOG
A I ) LR g A L R A RS R R RE T, R
NANOG 35 35 1T fig 42 FL W o8 20 i 1= 28 S itk 12 2%
A EZEHLH O, HATIA K SP4H M R
Hoechst33342 (1) fig 77 32 % /2 38 o 40 j i -
ABC ¥z G S B, R it ABCG2 %
ik 5 SP A MU B UIAH G B, Z Tt 25 5L MDR1 &
LR P A AR T T 25 B FEEALE] , R ABC B
B WAL 22— A B i 20 A
K562/A02 4 i £ BE NANOG & ik |, A b 3
ik NANOG nJ DA 4 e MDR1 k38 i
XTIBEA R T 25 13 ) 5, $278 NANOG Jifigid 5
ABC Hiz B R ERN 5T MDR1 FiAA M, Lk
FERWINANOG 1] BEE Jifgd 4 a4 5 1= 22 ATin 24
PRS2 7 R TR EZAE A, SR 1 Huh?
F1 Hep3B SP 4 Jid Jir % 20 4 A5 5k 17%) 41 e 184 5 A 4%
eI AT bk, e s SP 4uiarh
NANOG & #ikF % ,NANOG A fig /& LCSC AY &
BhrEZz—,

ZE b ARWFSRIESE TR 40 Huh7 1 Hep3B
HAEAE SP I, NANOG JE K 7E SP 41l il v i %
Ik, R #35 NANOG [ SP 40 it 30 38 T NSP 41
i YEBE RE 1 AR ZERE I Rk 21 250k | $oR
SP 4 nf RE ' 4E T CSC,NANOG A fiEf& LCSC Y
FEEbREZ —, AN HCC MR IR M4 Y2417
MRt THMENA R, NIEEITRELL CSC M
RURYT HCC B R R M5 4 1L T 377 ) .
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