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Induction of apoptosis of cancer stem cells by norcantharidin
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Abstract: Objective To investigate the effects of norcantharidin (NCTD) on cancer stem cells (CSC). Methods CSC were screened
from UMUC3 and HepG2 cancer cell lines by limiting dilution method. The expression of stemness gene was examined by qPCR.
MTS method was used to detect the inhibitory effect of NCTD and paclitaxel (PTX) on CSC. FACS was used to detect the cell
apoptosis. Results Sphere-forming cell subpopulations were obtained from two cell lines, with much higher expression of stemness
genes NANOG, OCT4, ABCG2, CD133 and CD34. Serum-release led to significant down-regulation of the stemness genes. The CSC
was highly resistant to PTX, but the resistance of NCTD was low. NCTD induced apoptosis of the CSC but had no significant effect on
the expression of stemness genes. Conclusion NCTD can induce apoptosis of CSC cell, without significant effect on cell
differentiation.
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(LIF) M H3EE Peprotech AH]; Accutase i (3E[H
Ebioscience A 7)); &A2EE (PTX). NCTD. BSA (3£
Sigma A®]); MTS AMMBEHE A& (i DUEAE
PIRHEABRAFD; BRI R 7R (32E Corning
AT TMIEEMG B27 (FH invitrogen A7 ).
1.2 BR#®BEATFIE CSC

B BUW A K i UMUC-3 418 1 HepG2 411 i,
DMEM/F12 JGIfEREREEFR % (& 20 ng/mL EGF.
20 ng/mL b-FGF. 20 ng/mL LIF. 20 pL/mL B27. 4
ng/mL BSA) FBEZE 5 4~/mL, PAEEFL 200 uL JIA

% 96 FLHMR IR, BT 37 C. 5% CO 3%
FEAR PR IR . T B SR AR B AR S R TS 10 o
1.3 qRT-PCR #&MF 459 F

AN IR EUS RNA, 1553k cDNA, LA
cDNA R “Ft” 4315 CD133. CD44.
NANOG. OCT4. ABCG2 #{7E & PCR ¥, 5l
YW 1.

SN GAT: 95 CHAEE 30 s5 95 C. 15 s,
60 ‘C. 34s, 3£ 40 MEH. B-actin fE NN SEHA,
KA P CARVETT L B BB A X RIA K.

#*1 PCR 39573
Table 1 Primer sequences for PCR

H 2 A L5 (5°—3%) RIA 511 (5°=3%)

CD133 AGTCGGAAACT GGCAGATAGC GGTAGTGTTGTACTGGGCCAAT
CD44 CTGCCGCTTTGCAGGTGTA CATTGTGGGCAAGGTGCTATT
NANOG AAGGTCCCGGTCAAGAAACAG CTTCTGCGTCACACCATTGC
OCT4 CTGGGTTGATCCTCGGACCT CCATCGGAGTTGCTCTCCA
ABCG2 CAGGTGGAGGCAAATCTTCGT ACCCTGTTAATCCGTTCGTTTT
B-actin ACAGAGCCTCGCCTTTGC GCGGCGATATCATCATCC

1.4 MTS #30 NCTD #1 PTX X} CSC 155020

YRR G L 1 X 10YFLEEFN T 96 LIS IR,
BN EE R E A 200+ 100+ 50+ 25+ 12.5+ 6.75 pmol/L
) NCTD Bk 6 v 320, 160+ 80 40, 20. 10
nmol/L f] PTX, BT 37 C. 5% CO, %M FE:F%
24h, fIA 10% MTS (FEWHRE N 5 mg/mL) ¥l
kELREFE 1 h Jg, BRI IR 490 nm K
FALROLE (4D 1, BHIHE 3 N7
1.5 RAREAENRET

CSC ZN M ERRE FR AL RT 9%, TN —E &M
NCTD }57% 24 h, Accutase 1k 20 min, 1 000
r/min &0 5 min, %L, SEEMEER, A
Annexin V fll PI iR EEEHEE 10 min, 704004
R T B
1.6 ZirESHh

LRI E A 3 K, B DL X £5 FoR, M SPSS
20 AR HARBEAT Gt oA, ALIRIEHE R LR
Fl BRI Z )5 241 (one-way ANOVA ),
2 H#HR
2.1 PREKZEARGFIZ

A BRFFREIEIRAT 00 B vw BE AN B, 76 BRI 7R 0k
IR B 15 7% 26 A AT i HH BBk At i v e o A2 4
MOHEE SRS, A2 K 2 30 d BH# FH Accutase B VH AL 5

N 24 FLEBARIR PR TRt (B 1D, H&Z)30d 5
5 6 fLEIRIR G TR R3ETR (B D £23 1M H
TG, SRAFAMECE CSC AN T 5 45L56
2.2 CSC #rEH#M K NCTD 5 CSC 73 4L A5 0a
IR L _EIR TR R IE 3 AN H BT R4 i
“THE” ERE, K qRT-PCR VERM T “TH” 7
FIK CD133. CD44. NANOG. OCT4. ABCG2
[FRIENE I 45 R BoR (B 2), LR TiER HepG2
A UMUC-3 405> mifE % #8240, HepG2 5

24 FLAREME B B e 5 95 6 LRI I EE TR s
1 BIR#HREEIKE HepG2-CSC

Fig. 1 Acquirement of CSC from HepG2 cell line by

limiting dilution method
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5 HepG2 #AlL#H: "P<<0.05; 5 UMUC-3 4lH4: *P<0.05
P <0.05 vs HepG2 group *P < 0.05 vs UMUC-3 group

2 HepG2-CSC (A) 5 UMUC-3-CSC (B) # CD133. CD44. NANOG. OCT4. ABCG2 EFEHERIE (Xx+s5,n=3)
Fig.2 Expression of CD133, CD44, NANOG, OCT4, and ABCG2 genes in HepG2-CSC (A) and UMUC-3-CSC (B) (x £s,n=3)

UMUC-3 & A R BEETRIE G, (ERIRIEFRFM4T
CHET RIS R E TR, YR SRS I 4
HA “HM” Rk, ATLLANZ CSC. CSC JIA
10% FBS B/ 24 h J5 (CSC release), “ T+ 4tk
2.3 N B, Ik B T A BEAC MR A A A 2 5
K, BEBATER MG~ CSC 2 AAT k.
2.3 NCTD #1 PTX X} CSC &5

PAR L% HepG2 Al UMUC-3 43 HiITE N
SR, DARERRE R CSC LA &R ) CSC
(CSC release) 1FASEEGZH, MTS K406 5E 11
HHAPHENHIRE (Cso) Ho 25K EIR PTX X 2 Fif
CSC I 1Cso S 3& 75T HepG2 A1 UMUC-3 4Hf1 (£ 2).
PLHATRIEIRAS ) CSC i PTX w2, InA MR
JUE , CSC PKERT PTX (RIS, H 1Cso #23r HepG2
5 UMUC-3 XHE4H. X BB SRS, CSC
KA E HAT PTX AU . 4R10, NCTD
%} HepG2-CSC F1 UMUC-3-CSC K ICso &K T
HepG2 A1 UMUC-3 #ififg, %] CSC % NCTD fiif 24F%
JEREAG . (EfFERNZ, MAMERERE CSC Xt
NCTD (i 2P v 2 i T iy BB 4 .
2.4 NCTD ¥t CSC SLEI N

NERHf NCTD Xk isas 3 AN H Bk s
CFE” RFIERISCM, L HepG2-CSC Al UMUC-3-
CSC H4rnAN 25.50 pmol/L NCTD #45% 24 h )5,
KH qRT-PCRVZERI 7 “HHE” 7373 H CD133,
CD44. NANONG. OCT4. ABCG2 (k%N .
ZRER (K3), IANCTD J&5, 5 CSC M,
X HepG2-CSC KJ “TH” 4> CD44 Fl OCT4 %
ik .3 THE, UMUC-3-CSC [ OCT4 ik i 2 &K,

2 NCTD #1 PTX X} CSC #EHEMFM (X+s,n=3)
Table 2 Effects of NCTD and PTX on proliferation of CSC
(x£ts,n=3)

ICso
A5
PTX/(nmol- L") NCTD/(umol-L™")
HepG2 609+ 5.7 133.9£15.1
HepG2-CSC >500" 222+ 1.8
HepG2-CSC release 86.7£ 2.5 270.5+19.7"
UMUC-3 63.0+ 4.8 110.6+ 3.7
UMUC-3-CSC >500% 78.7+ 2.0%
UMUC-3-CSC release  113.5+12.9% >200"

5 HepG2 #HLL#Z: "P<<0.05; 5 UMUC-3 ALL%L: #P<<0.05
P <0.05 vs HepG2 group

HAl “FH7 TP RIREE LS EER, WE
NCTD X} CSC /& M. 1 HepG2-CSC
release 1 UMUC-3-CSC release 214> A 25, 50
umol/L NCTD J&, +4ifiibrEMERIE BEF, H
5K 2 1 CSC release AAHLLA BB G222 5,
R0 CSC 734 1) 3 B2 PR 3 A2 L7 R 78
2.5 NCTD ¥ CSC A ET-RIZ0

i £E HepG2-CSC. UMUC-3-CSC FI&id & 25
pmol/L B, 50 pmol/L NCTD T I 1% 77 F k5 9% 24 h
[t CSC (CSC+NCTD), ] Annexin V 1 PI %%
Fric, JaRgIB OO LR TS . AR ER (B
4), X4 HepG2-CSC Fl UMUC-3-CSC IH T %
35N (35.000.89) %A1 (15.11+£0.78) %, NCTD
L ¥ 5 HepG2-CSC F1 UMUC-3-CSC [T 435
N (70.54+0.26) % (29.93+1.32) %, SEET
SR ZERER, NCTD e EIE CSC TS,
EEFRAE CSC HITEH .

#P <0.05 vs UMUC-3 group
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“P <0.05 vs HepG2-CSC group
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3 NCTD %f HepG2-CSC (A) 5 UMUC-3-CSC (B) & CD133. CD44. NANOG. OCT4. ABCG2 EEFRIEHIENG (X +5,n=3)
Fig. 3 Effects of NCTD on expression of CD133, CD44, NANOG, OCT4 and ABCG2 in HepG2-CSC (A) and UMUC-3-CSC
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4 NCTD %f HepG2-CSC (A) 5 UMUC-3-CSC (B) JAT-RIENE (Xx+s5,n=3)
Fig. 4 NCTD induces apoptosis of HepG2-CSC (A) and UMUC-3-CSC (B) (x+s,n=3)
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AN G b A 4 52 B AT 20 RIS . H HT CSC
K2 @& AR M i e 43K, 1X A3R1S CSC i)
FNEM CSC 3G T MefE . AHE TR A BRFRE
%, M HepG2 F1 UMUC-3 4 rh i i 3515 i ER A4
11 200 5 o o e e R 1 S Rl CD133.CD44.
NANOG. OCT4. ABCG2 ik, %E 1 Fii
e tH R 4 M B & TR RFIER CSCo X Fl
T AT SR B 24 0 i 4 i - s2 36 7, S CSC
FHOGHIF FE B A 1 — b 37 B 5 R ) e 7

NCTD &g 254y, AHBAE RS A&
R, NCTD X CSC fFFH I fF et it A 4 . Ao
FIRIEFK NCTD fE#t CSC 1E 58 A 7L otk
I7 25 BRI SY, RIFU R I, NCTD WA 380%
i CSC, HHFMEE R TX “HE+4” Mgt
. (HJE CSC TEIMIE RS, NCTD 4 il 5
PEREIK. H2Z AR, SEASEEXT CSC Bk &% FEIK,
MERE U AR ST U . PTX 2 i 224
Y, EEEHTELS3ME. GRIEFK CSC kZ
AbF I ARAR NS, A AL CSC I 2%
TSR, X PTX AR 2. ixtksy
UiBH, NCTD nl G RCR AL T I EARHRIAR CSC.

AWK, CSC MIERHUG “ Tk~ FHE
X, UiEH CSC Al 34740k, NCTD X} CSC i
TERRATIE “ T B RIE B B .
YiAH NCTD A28 5 50549 CSC, 12X &
ML CSC BRI B EER « i Rg AR 25 R
B, FETGIIE ERRE IR 5 T, NCTD fEH T CSC
JE AT 2 4R s, BB NCTD Al 5 SR 70 1)
CSC P41

gx bRk, @A R R A RGR1E CSC,
NCTD *f CSC w3 FIARGER, % CSC H4r4k
WHBERW, A EEE SR TR0 RS
CSC, {H NCTD #f5 CSC K EARSFHLHIIEH FF
BB 5T
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