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[ Abstract] Objective To investigate the regulation effect of Morusin on stemness phenotype of laryngeal
cancer stem cells. Methods ~ Separation and detection the proportion of CD133" laryngeal cancer stem cells through flow
cytometry; evaluation the self-renewal ability of CD133" laryngeal cancer stem cells by tumor sphere formation assay;
exploring the migration ability of CD133" laryngeal cancer stem cells by Transwell assay; analyzing the cytotoxicity of
chemotherapy drugs on CD133" laryngeal cancer stem cells by modified MTT assay; detection of the expression levels of
stemness associated markers by immunofluorescence staining, RT-qPCR and Western blot. After treatment with different
concentrations of Morusin, cells were performed the above experiments for detection the self-renewal ability, migration
ability, cytotoxicity resistance and expression of stemness associated markers. Results Flow cytometry analysis showed
that the proportion of CD133" laryngeal cancer stem cells was (3.50+0.34)%, while after enrichment, the proportion
increased to (93.20£5.23)%. CD133" laryngeal cancer stem cells exhibited better self-renewal ability (P<0.001) and
migratory ability (P<0.05); they were resistant to the cytotoxicity of chemotherapy drug (P<0.05), and highly expressed of
stemness associated markers. After being treated with Morusin, the self-renewal and migratory abilities of CD133"
laryngeal cancer stem cells were reduced (P<0.05). In addition, after treated with Morusin, CD133" laryngeal cancer stem
cells were more sensitive to chemotherapy drugs; moreover, the expression levels of stemness associated markers were
decreased. Conclusion CD133" laryngeal cancer stem cells possessed stemness phenotypic characteristics. Morusin
attenuated stemness phenotype of laryngeal cancer stem cells, which may be related to its down-regulation effect on

stemness associated markers.
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1.1 SEIesi#

L1l EEZE0 FEREE=90.0%) . I (41)E =
99.9% ) S 5-F IR WEIE (411 =99% ) I [ Sigma’ 7l ; 4
K72 HDMEM . DMEM/F12 JJifi 4 1fiL 35 W4 [ Gibco/A
Transwel/NE 4 H Corningi}ﬁj; RN AEHGR T & M J
SR & W F TaKaRa A 75 B-actin B b BEH AR BIAR
1 A (HRP) Aric S bt B 9 [ st R A2 0 A4
AR R IEFRICHICD133 0 B eBioscience/A il ;
CD133, ALDHI. Sox2. ABCG2. E-cadherin & N-cadherin
W A b SRR A W ARAT BS54l 24 RIPA K
BCAZE V& B I R & H 58 5 KA

1.1.2 ek WRIE AN IR Hep- 20 F v B2 B 40 i
I, FHT10%H6 45 L3 . 100 U/mLEEH K | 100 ug/mLEEE
R IYDMEME; =5, TERFRECN 5%CO,. 37 CHIEE
s, AR LA A CD 133 Hep-2 4t il & T
HURIR R 6 FLA R, JH 7520 ng/mLFE KA K KT+ 20 ng/mlL
Bk BT 24 4 A K PR 7 S 2% B27 U DMEM/F1255 %7
5, TEARTRM B 5%CO0,. 37 CHIBE AT s IR a5 .
1.2 EWAHE

1.2.1 CAX @Ak BAE W ok BOW B K0
Hep- 220 i I H 4k 4 SRS AH L, 61 2 5009 B L m A
FITC-CD133%ifAk, i, % 7 7 30 min/, 38 i i =40
{531 H CD133" Hep-241 il .

K. 7 A0 AR 73 % CD 133 Hep-240 il )5, B T
A AR BF B 6 FLA P, FH 7520 ng/mLE A KA F
20 ng/mLIEPE CET 2 40 AR KR S 2% B27 1 DMEM/
FI2B5 973, FEARBUM B 5%CO, . 37 CHIME B A% 3%
w7 dF, BRI IH AL AU, 421 ¢ S00R R RE
FEIMAFITC-CD133404K, i, % IR & 30 min)5, i@ i
T M AU CD 133" Hep- 22 i £ L 451
1.2.2 P98 3R R 52 B4 M CD133" Hep-24m f 4y B & &
Fae ) BWOSEA K BH ) Hep-241 i S CD133" Hep-24l
JIL I3 A R BAAS AR, LA50 82 10040 it /L 455 15 43 531l 4%
FF o6l T, {55712 dJm #EAT IR Ek i 14 (504~ 4 i
DA SR —AN g k) 5 IR BRI iR = B 200 i b
SRAERECIL + e 1) 4 IR < 100% o

BOW R K CD133" Hep-241 03 F 14k 2140
JH, LA100/1> 20 A /L 1 25 BE e Rh T o6 LR, DAIAN[R) R 2
AYZRFEE (2 pmol/L K4 umol/L) AbBRANMY, $55% 12 dfF itk
AT PR ER A5k, Jriilm] |
1.2.3 Transwell 525645 MICD133" Hep-24mftad £ 4548 /1 HL
R K Hep- 241 /i &e CD 133" Hep-241 I 174 1L 1
PN 240 L, ] BB AN T Ve B Y SR E 3R (2 pmol/L J
4 umol/L) 4hF48 hJFAICD133" Hep-241 i1, 43 5 LA
2x10° I /FLAY 2 M T Transwel UNE L E, T=E
IMAFHR 57756, 48 hfiF, BUH Transwell/NES, #E47 [ 72
Yetn, eSO T RN R B IR
124 B RMTTEIRANS- RAEE . MR GEF 6
mig e BOEUE K I A Hep-241 i &2 CD133" Hep-
220 ML T AL A B AL, 53501 A2 x 10440 /L Py 5 J3E 42
FFo6fLAR , B, 23 I [ B2 1Y) 5- JoU bR 1 g
(1. 3.5, 7/%9 pug/mL)BUHAEA(L, 3, 5. 7/%9 pg/mL), & T
RN 5%CO,. 37 CHEF T 155748 him, BALIMA
10 uL MTT, # 54 h, FfIA 100 uL 10%SDS/0.01 mmol/L
HCUE, & TN, BRI (\= 570 nm ) € 6%
JE(OD)ME . BUL M, A A AE S 5. A7
= (LILLODE — Xt HRZHODIH )/ (X HRZHODAE — X 8
ZHODMH)x100%, iz %4 0riginpro9.02 X Growth/
Sigmoidal. Logistici#F 174 ZFE & (50% inhibition
concentration, IC ) {E ATTE . Xt BRZH A oA 25 5- Frl IR g g
S P Y Hep-240 ifd K CD133* Hep-241Jifd; AbFHZH Ky
AR AN TV 5 - S 1 W I Ak 3 ) Heep - 2. 40 i B2
CD133" Hep-24fJifd.,

BB K 19 CD 133 Hep- 240 i 331 1k 1y B4
Jf1, LA2x10° 240 Hl /AL 1) 25 BE SRR o6 L, FEid s, 43
SIIIAR MBS (9 F £ (0.5, 1, 2, 4., 628 umol/L), &
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TR ECH5%CO,. 37 CIHE 11153748 hiF, QNI4T %1 PCR3IWF3
z%&lcggi+j/§rﬁ7£lﬁjic Xﬂ‘ﬁﬁéﬂj’i]ﬂié};i;ﬁ%ﬁ}fﬂﬂﬁ Table 1 Primer sequences of PCR
CD133" Hep-ZQEHH@; ﬁlﬁéﬂﬁii&ﬁxlﬁ]{iﬁﬁf%%?ﬁiﬁ Gene Primer sequence (5' to 3" )

CD133 Upstream: CTGGGGCTGCTGTTATTATTC

ACD133" Hep-24ilfifl.

g2 umol/LZ AL HH48 hJF HYCD133" Hep-24
JfL, LA2x10°4~ 40 B /AL ) 25 BE e b T o6 LAk T, i ),
G3 BIINAAN ] BE (14 5-FURBERE (1, 3, 5. 759 pug/mL) 5L
JE(L, 3. 5. 759 pg/mL), & TARF 350 R5%CO,. 37 °C
WEAE 5 TR 48 hIE , dHMLAF TG R M IC, T ] b X
R Ay AR 28 5- 980 DR W IE sl AT AL #1L A CD 133" Hep-24
Ji 5 Ak B ZH Ay b A S [ v T 5 - 60 1 W I 1 Ak R Y
CD133" Hep-24flif.
1.2.5 SfE i KkF AN CD133" Hep-24m it T 4o f &
#CDI133AALDHUA X  HOGEUA: KW A Hep- 2408 S
CD133" Hep-24fiifd, 73l 3R To6fLak , Frid i, 25
WA I BE 240 L, i A TR 5385 R 4% 22 58 F I [ 72 15 min,
JIMA1%Triton X-10035467&, 10 min/&, 1A 5% 17 & H
30 min, PBSYEM1IK, 73 5 A—$HTCD133 )2 ALDH1
(1 : 200%F), 4 Cib T, A 56 —dt, 37 C
WEEIFE L h, IADAPIR AR, 10 mini7, 26 i fUEE
TREATIIE,
1.2.6 £BF R AZE FPCR (RT-qPCR) #2MCD133" Hep-
24064 F wm Je AR £ 4 CD133. ALDH1. Sox2. ABCG2.
E-cadherin® N-cadherin& 2 BOS AL K Hep-2401
i % CD133" Hep-24 i, JH Trizol# HLE RN A JF 4 il
RNAVRSE . 45 A S B FIRNA, F 5 S0 g it
TR 5% 54535 cDNA, F|FHSYBR GREEN Real-time PCR
Master Mix{E A2 GHEL, ARG 14, BEAT 2R 5E
PCRJZ; LGAPDHYE RN Z:, A2 “IL1HH.CD133, &
P I B 1 (ALDHY) . JRBG T 20 i S5 B (bR (Sox2)
R IR AT S A 2 B G R A 28T (ABCG2) |
E-cadherin & N-cadherintl X} Z2 ik /K3, 718 J52 i 5544
95 °C 45's, 56 °C 30's, 72 °C 3 min, 7t40/MEFF., PCRS YY)
AR AR ARG R, 51T A K .
1.2.7 Western blotA&-CD133" Hep-248 /i, T 40 it A7 &
#CDI133. ALDHI1. Sox2. ABCG2. E-cadherin&N-
cadherin& & B A K Hep-24 . CD133"
Hep-24i il DL K Z AN [R) e BE (2 pmol/L A2 4 pmol/L) B
ZAbFH48 hJF HICD133" Hep-240Jifl, JIRIP A ZLfi# i 5L 117
A, I FHBCAR 1 i il R & I B Pk B . BEALIA
HHFES (30 pg) #EATSDS-PAGEHL K, HL ik 45 o J5 b 47
PVDF#: I, 5 %SG Ui # = iR B A1 hs, InA —#t
CD133, ALDHI, Sox2. ABCG2. E-cadherin . N-cadherin

Downstream: ACGCCTTGTCCTTGGTAGTGT

ALDH1 Upstream: CCTGTCCTACTCACCGATTTG
Downstream: CCTCCTCAGTTGCAGGATTAA
Sox2 Upstream: TAGAGCTAGACTCCGGGCGAT
Downstream: TTGCCTTAAACAAGACCACGA
ABCG2 Upstream: CCATAGCCACAGGCCAAAGT
Downstream: GGGCCACATGATTCTTCCAC
E-cadherin Upstream: AGGATGGTGTAAGCGATGGC
Downstream: CGGGAATGCAGTTGAGGATC
N-cadherin Upstream: AGGTTTGCCAGTGTGACTCC
Downstream: TGATGATGCAGAGCAGGATG
GAPDH Upstream: ACCACAGTCCATGCCATCAC

Downstream: TCCACCACCCTGTTGCTGTA

CD133: Cluster of differentiation 133; ALDH]1: Aldehyde dehydrogenase
family 1; Sox2: Sex determining region Y-box 2; ABCG2: ATP-binding
cassette sub-family G member 2; E-cadherin: Epithelial calcium dependent
adhesion protein; N-cadherin: Neuronal calcium dependent adhesion
protein; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase.
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FEAE, AP 2 B-actin JR B 4 1, S5 H Al 4648 A AR G 2K
JEAA AT A HT
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SCHUITA SR TEAR ) A R E AR 3R SR
Hx+sFoR . 2410255 iy 22 BA 55 R
FAG I, Jy 28 N HLSF )1 DU R A 5605 A i) 25 5 L A
HLE, P< 0.05 022 A Gei 243 .
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40 AR I, B E S BICD 133" Hep-2 40 g L 9] 4
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Fig 1 Tumor sphere formation efficiency of CD133" Hep-2 cells (n=3)
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Ft55, ME-cadherinZK ¥ T B (P< 0.05) .
2.6 RFEEICDI33 Hep-2ifa B G MHHER

SR MTTAEZE R (E]5) iR, FoEEXTCD133 Hep-2
A ELA WY 0 A SR AR P, BEE R S A, S5
il VE F 3 5, 5270 KOG R (P< 0.05) 5 HIC,, N
2.43 umol/L; - TIC,,, TEfR 2Ry S, ATk I nY R
F U K2 umol/L A4 ymol/L.
2.7 BRFEZEWHICDI33 Hep-2/AE B X EIEEH
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CD133* Hep-22Jifl, H: i BRI iR F#AK (P< 0.05), W
6, H/RF 3 EXFCD133" Hep- 241 Y 1 3 HHTAE 1 2
HIHIER . 2 umol/LY54 umol/L3x 2 b B4 1],
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Fig 3 Cytotoxicity of 5-fluorouracil (A) and cisplatin (B) to CD133" Hep-2 cells (n=3)

*P<0.05, ** P<0.01, vs. Hep-2 cells.
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Fig 4 The expression levels of stemness associated markers of CD133" Hep-2 cells (n=3)

A: Immunofluorescent staining of CD133 and ALDHI, x100; B: qPCR analysis of CD133, ALDH]1, Sox2, ABCG2, E-cadherin and N-cadherin; * P<0.05, ** P<0.01,
vs. Hep-2 cells; C: Western blot analysis of CD133, ALDHI, Sox2, ABCG2, E-cadherin and N-cadherin.
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Fig 6 Tumor sphere formation efficiency of CD133" Hep-2 after Morusin
5 RFEEIICD133" Hep- 28R AR FZHEIER (n=3) treatment (n=3)

Fig 5 Cytotoxicity of Morusin on CD133" Hep-2 cells (n=3) * P<0.05, **P<0.01, vs. control group; #P<0.05, vs. 2 umol/L Morusin

* P<0.05, ** P<0.01, vs. control group (100%). group.
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Fig 7 Tumor sphere formation efficiency of CD133" Hep-2 after Morusin treatment (x100, n=3)

* P<0.05, vs. control group.
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Fig 8 Chemosensitivity of CD133" Hep-2 cancer stem cells after 2 pmol/L Morusin treatment (n=3)
A: 5-fluorouracil; B: Cisplatin. * P<0.05, ** P<0.01, vs. control group (100%).
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Western blotZ5 5 & ([519), 5 X 4L AH 1L, cadheringZiA /K24 F i, E-cadheringih /K F [, 225
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Fig 9 The expression of stemness associated markers of CD133" Hep-2 cells after 2 pmol/L or 4 umol/L Morusin treatment (n=3)

* P<0.05, ** P<0.01, vs. control group; #P<0.05, vs. 4 umol/L Morusin group.
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