v [E] 440 i AE 402 4% Chinese Journal of Cell Biology 2019, 41(6): 1100-1106 DOI: 10.11844/cjcb.2019.06.0012

AMzfET2RAn a5 77 4 € N EIEE R HNHIBT 53

THE Rty HEX TRAT
U TR 7 5 B 2 A TR R 2 5 R TR B SRR, B 310018)

WE  EREELRERF EH, FHACTF 2 4e)f 44(cisplatin, DDP)A= 2 B2 T & % (doxorubicin
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# 8K EGYG #. qRT-PCR%: R £ =, £Hep2 sphere¥ CD44. ALDH. p-AKT. bcl2Fep2]1 %k ik 2
% EIR, baxFeAKT# L F . Western blot#,iE 5, Z£Hep2 sphere ¥ baxA=AKT% & & X F i, bel2.
p21& & AL EFE Eif, MTTEEAN A, £ RELIT 5442 T, Hep2 spheretd) 2075 7% % 8
X & THep2; M smHZD55-Trail &k 3 F, Hep2#) 4m il 45 7% & | 8 2 & F Hep2 sphere. AF % iE8,
B AR ACER T @A R T a4 MR A ZDS5-Trailst Ak & T 40 o B A #05% 2o 4%
R, SRR e iR em Ak 55, DDP. DoxA=5-Fulll 48 R,
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The Indentification and Suppression Effection of Proliferation on
Human Laryngeal Cancer Stem Cell

Wang Binrong, Ying Chang, Fang Huiling, Wang Yigang*
(Xinyuan Institute of Medicine and Biotechnology College of Life Sciences and Medicine Zhejiang Sci-Tech University,
Hangzhou 310018, China)

Abstract The incidence of laryngeal cancer is increasing year by year. Traditional chemotherapy drugs
such as cisplatin, doxorubicin hydrochloride, are essential in killing laryngeal cancer cells, reducing laryngeal
cancer distant metastasis and improving patient survival, but they are not effective in killing cancer stem cells
(CSCs). Targeting or selectively killing CSCs is expected to improve the sensitivity of chemoradiation, reduce
cancer metastasis and recurrence. In this paper, laryngeal cancer stem cells (Hep2 sphere) were obtained by
suspension culture of Hep2 in vitro. The expressions of Hep2 sphere related factors, cell cycle and resistance were
detected by qRT-PCR and Western blot, indicating that they have tumor stem cells characteristic to some extent.
Cloning formation experiment and cell counting show that many Hep2 sphere are in the resting stste Go/G, phase
and their proliferation ability is weak. qRT-PCR results indicated Hep2 sphere upregulated CD44, ALDHI, p-AKT,
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bcl2 as well as p21 gene and downregulated bax, AKT gene campared to Hep2 cells. Western blot results confirmed

that bax and AKT protein expression was downregulted in Hep2 sphere, bcl2 and p21 protein expression were

significantly upregulated. MTT assay showed that the cell viability of Hep2 sphere was significantly higher than

that of Hep2 under different drug treatments. Under the treatment of adenovirus ZD55-Trail, the cell survival rate of

Hep2 was significantly higher than that of Hep2 sphere. This study have shown that suspension cultured laryngeal

cancer stem cells have stem cell characteristics; adenovirus ZD55-Trail has stronger killing effect on laryngeal

cancer stem cells, and weaker on differentiated Hep2, but DDP, Dox and 5-Fu are on the contrary.
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AAHCHRIE . DR, A SR FH W Ji 24 i Hep 2 AR 473 e
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1 MR5REE
1.1 ##

N W e 24 ) R Hep2 FH A 5256 26 IR AT 4 i3 77
N 10% FBS [ RPMI-1640. DMEMJ H Thermo
Fisher Scientific/y @] ; FBS. Accutase/HiLik. B27W
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H GibcoA 7 ; DMEM/F12H81 HEPESIY [ 75 i 44
BHEA RA A A K KT EGF. bFGFHIGF1Y
H PeproTech’/s 7] ; MTTHRENIE H Ameresco/s 7] ; i
#3857 &A1 SYBR GREEN Real-time PCR Master
MixJl4J H Toyobo A ] ; Dox- 5-Fulld A 4= TAEW)(_ifF)
TAERE A 2~ 7]; DDPIY H Sigma/A 7]; p-AKT. AKT.
bax. p21. bel2Fifhk J B-actinfi /&4 H Cell Signaling
Technology A 7], — i) H Earthox 2 7] ; 4H il R
FERRAEI E 3 = RAEVFA A T, HAKH 6 fLR W
F Corning 2 7] .
1.2 AMREETHpEnIRiREF

WS 4T R Hep2 7E & 10% FBS[1I1640%5 77
FE AT IE R BN BERE 7% . Hep2 spheref =715 77
FELE T IE FDMEM/F 1285 7% 5 vh T B AR I BT )
OFLAR I EAT AR BERE %, FEFLEI2< 10N, FEIR
100 TUMLEH K. 100 ng/mLEEFF R . 20 ng/mL
EGF. 20 ng/mL bFGF. 20 ng/mL IGF1. 2% B27f/
10 mmol/L HEPESZS: JC I iE ¥R I, BT 75 K4
4, TEES TR 82 NI YT 1) 25 T2 I3 Vs n 771
[IDMEM/F12, {E55 77 I 554 R W S Hep2 it 3k 41 i,
W6 FLAR 1 AT Hep2 I BR 41 B N B 02 1, 500 r/min
205 min; ¢ i, FIPBSPELIR, N1 mLAAccutase
T A3~5 min, K-8 40 A4 1 Hep 2 4H
HEAT 5 85256
1.3 MTTH N Z5F0BRH S X MR AR R 5
1EF

43 A B IE 5 W BE T Hep2 AllHep2 sphere, F i
B AccutaseyH T4 CH FLTH ARG AN 40 Mg, T OB
FILS 10N EERR T-96FLIRK, 5% CO,. 37 °CH 3¢
12 Wi, 73 AEAR R AL H I NAS R B BE i 24 40
AN ARG S B (MO B B, 2340 5 06 B2 43 1) ik
6N AL, 37 °CH5 7748 hJm, BALINA20 pL 50 mg/mL
IMTT4k S5 774 him, 35 5L N A RS 7, Bl N
A150 pL = H S TEAN, B T2 K R IE %% 10 min,
S 25 G P 70 o0 T A, R AR O 52490 nmA % AL
AW BEAE, (A v B R AL, e E 3R, 40
A A7 =4 B DIE - F 2 DAE)/ (O B 4H.DAE — 1
FHDIE)*100%.
1.4 ZERREE

53 S B IE 5 WS BE ¥) Hep2 A1 Hep2 sphere, DA%
FL1 0004 ol T-oFLAR Hh, HE4T IR B BE RS 77
37 °C. 5% CO RLAFFFRTR Ja H 4h db 5 Je 3 F i,

XK T804 M 1 v b AT T B St
1.5 qRT-PCRANHEXEFRIFRIEX

73 3 B IE & W BEHep2 AIHep2 sphere H 2 147
qRT-PCR, 43t HAH S ed 140 4 s Kl ALDH L
CD44ZRIRNE I, MR T2 Fbax bel2 Ll S diiaaF&
Rp2 I kA5 0. T TrizolFE BUS RNA FEAG RN A
WREE o BRI S5 5 A RN AR FH 00 5 S 3 )
17 I % 5 15 2 cDNA, F|HHISYBR GREEN Real-time
PCR Master MixfE N22 Y6 4ekl, IIAANFE 519, #E4T
PCR. LI E6NEIL, SLIEE 3R, CD44,
F: 5'-CTG CCG CTT TGC AGG TGT A-3"; R: 5'-CAT
TGT GGG CAA GGT GCT ATT-3'. ALDHI, F: 5'-
GCA CGC CAG ACT TAC CTG TC-3"; R: 5'-CCT
CCT CAG TTG CAG GAT TAA AG-3'.
1.6 Western bloti& N8 % HAYE B K HHAAT
=

79 A B IE & 0 BE [\ Hep2 A1 Hep2 sphere B #5213
17 Western blothlll, 73 H7 W Je + 4 i bx HE A ALDH.
CD44FR LGB AL - F Fbax. bel2 BA K 55
HEREp21E AR IEHF M. 1% Western blot!it 4 i
AR ERAE TR A, HFHBCAS H & & i
B BIERSE R LIS E AR
i E TSDS-PAGE HE K, FEKZE o 5 14T # i (PVDF
55, 5%HIBSAE L E A1 h, I —HL(1:1 0005 FF),
4 °CHF & 7%, TBSTHEME3 VX, BHK10 min, ZRJE I
ZHU(1:10 0004 ), =R AEIRPE E 1 h, TBSTHEE3
K, BEIR1S min, X E A AT BT
1.7 ZirE9HH

JIT A S B 435 SR I B4 K HSPSS 25.0i 1T 41t
Sy R, AR SCH BT SEG AR AR IR S R B3R,
ARSI 48 T PS8 B AR v 22) 3R 7R, X 79 26 1) 45
i LEBCR B K 3207 200 i P<0.057 &2 R,
P<0.01 ) 22 S 4 . %

2 R
2.1 FNEBRIEFEEAGRE T AR

454 SCHR[20-23 RIS 56 °F &, FI FH 2755 7% 5
R E B WS 20 I A Hep2 P Y JHORE 240 . B2742
oV R R R 20 PR S N R, A R T e R T 4
Ji i) & 4, 4K TbFGEFEGFEDMEM/F 127G Ifil.
T RE TR AT DU 0 30 o A DR T
FEEFRH, IR 40 2 4] (Hep2 sphere) R H & 4



EMRE N T ML R 97 2 0 S S B i R BT 7

1103

Je H NI T 418, EL42100~200 um, HHJL+31J1
T AN L RT 20 B AR P 0 R AR L B AE — R R
(E1).
2.2 qRT-PCRH&M AMERE T 4HAEHE X EFRiE
W 7% % B, CD44"ALDH1 4 il B A 3 & 1 2
JEVE BT 32 M A T 4E B RR 1Y, CD44*ALDHIL™
Al AAE NHNSCCH T 48 M A5 1t qPCRAS I % B,
CD447EHep2 FliHep2 sphere 1 (1) #H % 2 ik & 73 W) N
1.01+0.13. 2.46+0.42; ALDHI{F-Hep2F1Hep2 sphere
AR ST R IA 5 43l M 0.8420.15. 1.78+0.37. &iF
B35 757 1 % 4E ({1 Hep2 sphere, CD44MALDH R K %
ik B, B N A R (E12) .
23 AMpfET4mpRAEic. HEERE A9
43 ) B IE 5 W5 B2 Hep2 A1Hep2 sphere, H figi i 5%
Accutase¥ LT 40 BB AN, THEL DA FLS>10°
AR T 64U, 5% CO,.37 °CHEFE . 73 HIFEL 3.

5K 5 F IR A V0T A S FR AN 4, TR SEER ER
53R . Hep2 P38 5H 1 FE B {2 B T-Hep2 sphere. SKI,
Hep24il il % H &% % THep2 sphere, (14.33£1.25)x10°
Vs (7.33£0.48)< 10°(/&13).

SR, BUIE H 5 EE ) Hep2 A Hep2 sphere, PL&F
FL1 000/~ 2 A 5 T-6FL AR 2E AT 1E 5 1R I BE 1% 7%
37 °C. 5% COB% FRTR Jia Fl 46 di 58 Yt J R 4R I8, Xt
K504 20 M iy v B adb AT v B givt . 38 FH 4t v P
TV RS2 58 5K 43 B 1E 5 W B [ Hep2 1B 15 77 T Hep2
sphereJ 4l M0 A K3 % . Hep2 sphere Y o % 2 Al 54
EjHep2#H L4570, 234.3343.09 vs 634.67+6.54(1813). X
Vi BH, AHXT T Hep2, Hep2 sphere 8 2 4b T EIRZ o
2.4 Western blot#& 0 ANz 7 T 4R X E AR
oot te

L B F R IR E 4 T Hep2 sphere s> 175 S W T
MM bR SV R 2R IE . Western blotha il & B, p21-

Bl AMEET A RS F IR
Fig.1 Morphology observation of Hep2 sphere
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Hep2 sphere over-expressed relative genes such as CD44 and ALDH1, ***P<0.001 compared with Hep2.
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Fig.2 The expression of relative genes in Hep2 sphere
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Fig.3 Proliferation condition of Hep2 sphere
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Fig.4 The relative proteins expression of Hep2 sphere

bel2 Ml p-AKTHRA 22 F i, 1M bax it T (& 4).
1XFBH, Hep2 spherefE — & F2 5 R I H &g 141
L FPPIR A RFALE o
2.5 MTTHN AR BT 204 R0 BR w5 % A MR TR
T 20 A A& S B HIHI SR

o3 W FALIT 254 Dox(0.1+ 0.5+ 1. 2 pmol/L).
DDP(l. 3. 5. 10 pg/mL). 5-Fu(l. 5. 10 pg/mlL)kbsE
1E U BE 5% 72 [F Hep2 1 8- 75 55 77 T Hep2 sphere 48 h,
MTTELEG AP H RO . 245-Fulk 245, 10 pg/L
5}, Hep2 sphere{J4H A7 1% % 2 NHep2 ] 1.3£%; *4DDP
WE N3, 5 pg/mLES, Hep2 sphereft] 41 i /7 7% 2 £
NHep21)1.6f%; Doxi# & 40.5 pmol/LF11 umol/LE,
Hep2 sphere L4775 % 20 A Hep2 1.3 . 45 %
71N, AR T IE S BE RS 7 I Hep2 41 i, 7EDox DDP.
5-Fulh ¥, &% 55 9% (1) Hep2 sphere ) 4 i 17 ¥ %
15, XS 25 W) % Hep2 sphere s 17 25 F AN U 1F 3 U B
f\JHep2. 1X iR, Hep2 sphere A 5 o f) it 24 14 (B
5A~FE5C).

B3 B g R, AT A R L 1
# ZD55-Trail(1. 5+ 10~ 20 MOI)4b# Hep2 F1 Hep2
sphere 48 h, MTTSL 46 A I /A5 R R . 28 o,
24 7ZD55-Trail y10 MOIRS, Hep2 i1 41 i 47 35 2R 41 K
Hep2 sphereft]72%; T AbEEE 7920 MOI, Hep2 (]
Y B A735 % & Hep2 sphereff152%(5D). X i, [t
#ZD55-Trail MOIFI34 /N, H X Hep2 sphere 41524

L.

3 1ie

JEREMI K FR A 21 58 T & & s
BRI R B 0T ) J g 48 L ) e 245
i L, B R Im PR P AR SCERD T AN
PUsE 250 R A3 77 BN W e T AR B I R A 7
SEIG 25 KB, fEDox. DDP. 5-FuX}Hep2 sphere[f]
AR RFAS G0 I UG BE Y Hep2. Hep2 sphereX} iX
e 244 B AT B 5 () 24 1% . 1 R0 B2 ZDSS-Trail %}
Hep2 B A s R 1E H, 9 B A R H &
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A-D: different concentration treat of 5-Fu, DDP, Dox and ZDS55-Trail treated normal Hep2 cells and Hep2 sphere cells for 48 h, killing effect was

detected by MTT assay. ***P<0.001.
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Fig.5 Chemotherapeutic drugs and viruses inhibit Hep2 sphere growth
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