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JEERE T4l ( cancer stem cells, CSCs) X L1
R 288 i B2 K FIOR AL S I B g 1) 5 A i TR, L)
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R LH A B MEE (side population, SP) Z i)
W E RTINS T EIR S i, Ak iE 44
ZAK (cluster of differentiation 44 receptor, CD44) J&
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RS G ke it o 80 40 M Py mT B8P LA T
YEFRE YA SRY-box # 3% K+ 2 (SRY-box tran-
scription factor 2,S0X2) Fl/\RIKGE G5 K T 4
(octamer-binding transcription factor 4, OCT4) , ‘& 1]
SE VR R T AN A Fe I RE I 2 SR G
L& - |8 %1k (epithelial-mesenchymal transi-
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ber, ABCG) "', i ABCGS j& ABCG i 55— B bt ,
"5 ABCGS JE I REPE 5 — R AK, 11 5% iz i JIH [E]
B, A2 LB T 2 ST o % ABCGS
Y5 ABCG2 J& T [F]— %%, I REE I ZS 15 T 40 i
P L, AT 9T B AEWI IR ST ABCGS 55k ST %
IR MY (head and neck squamous cell carcinoma,
HNSCC) T4l Z AR F .
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¥ DMEM/F12 ( 26 [ Gibeo /A7), £5212400024)
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HAY & T 65 CHAH 100 min, i, PBS ¥
Wo PR, VIR REAE 3% H,0, H1#910 min,PBS
VRIS BRI AE BRI 1 EDTA i (b 2 4 4%
YR A R R, 5 ZL19071) o FEBE 15
min, i TR K ILEIME (585 #SAP9100,
e S A HEAR A RA ) a5
$ 30 min, 2R )5 F ABCGS Filk (WM A2 A= R
HIRAE], 555 EM1708-58, ¥ BE 1 ¢ 400) 4b B AE
a,4 CHEE 9 ~10 h, BJ5, F PBS PR 4IZL &
BRAZSAMPTAR. AR ZH(1 = 5000) I F 40
min J5 , FRRPEARALZY) Fr, F DAB B3 (dbmh
AN BEARARA A, 525 ZL19019) Ab#H,
YRE S R U A MAX T IR ARG Y4 €8 5 min, 7
M2 — AL 10 s, 20 30 s feJm, FEMS OB
(50% .60% .70% .80% F1 90% ., FE . Jo/K L)
K o HRAE G AR EE 3 0 ~ 3 43 AR AR Y A i ARy
R0 ~4 5y E AR R B LT, g 6 4y UL b
HEFIR AT 6 4 N IRFRIA
1.3 ZEB{JREPITF (Western blot, WB) LI Ui
EHG,#FH BCA 574 (3£ E Thermo Fisher Sci-
entific A W], 575 :23235) WAEEHWE ., HEHK
(30 wg /DFEAN) Z307E 80 V120 V FHFFTHRER R
Pk, L BE RN 300 mA, pk B FEE, K PVDF R
HAE 5% 1495 90 min, 3R Y) H B &4 . IS
—PUIE 10 h,—Fi K SOX2 (455 #3579S) .SOX9
155 . #82630S) .CD44 (452, #37259S) LOCT4 (4%
2.#7508) NANOG (452.#4903S) . E-cadherin (4%
5:#3195) N-cadherin (%5 :#13116) . Vimentin ( 5%
2. #5741)  Snail 1 (48 2. #3879) . Slug (1% &
#9585) .GAPDH (1585 :#5174) ¥y H 3£ [ cell signa-
ling technology /A #]) ,HEEI 1 2 1 000, 353
a4 CukFe 552 R,OMAZHL (1:5000) ,#7% 1
h, e ARRe PR S T IN AR EBUR & . WB 4%y
LR N T RIS B ST E R TG, (S HER
B LAY, BRI
1.4 BEEKEI 4 S ml 2 x JE R4 KRR A
200 wl B27 i1 (3£ Gibeo 23], 485 :17504-
044) 2 wl £ AEKETF (FE PEPRO TECH 24
A, 505 AF-100-15) F12 pl LT 4e 2t K A+
( %[ PEPRO TECH /A #], $82.100-18B) . K5
FHTCTAKH 2 x G SR B R AL 1 x BE 9738 M4k
SR L RS B 1 x B FR kb (8] B RS WA AT
B AR 1% B ILLT 482, )AL IRE Y
5o HE ROk K 500wl 4R B BRI 6 fL

R (£ [E Coring NH], 85 :3471) H1, 10 ~14 d
Je A fAs IR ARG

1.5 msarik  WosEdn, FH PBS YR 3 AN E 51
XTERZL (1 x10° A 4iff) M54, 4 PBS i
&, F ABCGS HLMAEHE (1:50) o MAIJE , AfTErK
EiEE 1 h, 249 500 r/min B.0» 3 min, PBS &%, &
J& AR e g AT BN S A A 3 5

1.6 SEREER TG, Ha4F 2 000 >4 j,
Fi3210 d, A T ml FEEREE 0L S ~ 10 min, 28
JEF T ml 25 SR g, B KRR LR,
BHEEA R R TRE .

1.7 siRNA # 3  GenOFF h-ABCG5 (% 5.
SIGS0001401-1) g A G A= ¥ (B ET M) . %
Opti-MEM™ (50 wl) (455 :#11058021, 2 [E Gibco
ZAF]) 55 pl Lipofectamine™ 2000 ( 3£ [# Gibeo 4%
Fil 455, 11668019) R4, #HE S min, 4450 pl Op-
-MEM™5 5 pl si RNA R4 . AR 25 55
FHE 25 min, SRS KIS B ARG FR 0L

1.8 IR A KA 12 h 5,315 x
10° AN 4HA, Transwell 25 2 A S A 100 pl & 40
MR T ML TR 58, FIZ A 600 wl &4 20% I 1
MRS . IEHEESE 12 ~24 h J5 OB 40, 7E£L A
AR E 10 min, JY@ESY 1 h, AR5
N Z R YR, T Tmage] KX Tran-
swell 2% AL A T34

1.9 Fit=AbE S g5 RAUE DB + bR 22
(v x5) F7Ro KM Kaplan-Meier 1523 il £ SA 4
FAh4k, R JH Log-rank #5547 22 53 73 #r. >R ]
GraphPad Prism 8. 0. 2 #{4%F 523050 264740 r ,
A 18] L AR A S, FEAS ¢ K36 . XU P <0. 05 2
A E X

2 HR

2.1 ABCGS §RiZETHEEEMEAREX
B gL i n ABCGS 7 T s A 4Uh ik & F
TR IE AL (1=6.193,P <0.01, & 1A .1B) ,ABCG5
Fakbim, B SAAE A (B 1C) (P<0.01),
2.2 ABCGS 7£ HNSCC F4pfah S EE T
YIEARKEI T ABCG5 + (ABCGS fHYE) 7E SCCI5 |
FaDu ,SCC25 ,CAL27 1 UMI 4 Jifl 2 v i L 46, AB-
CG5 + 20 ffaAE 32 26 200 i 2= v 9 bL 43 23] o (26. 1 =
2.3)% (19.4 £3.4)% (11.5 £2.8)% . (4.6 =
1.5)% (2.9 £1.3)% (& 2A) . WB &l & 5%
ABCGS5 7 SCC15 ., FaDu 1 SCC25 iy £ ik T
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CAL27 5% UM1 4iis & (& 2B) . T SCC25 4y
F 1A B 0 B 4 A s oK D, A Je SR E o P gk
435, WeHE SCC1S F1 FaDu 41 il 2 19 T 40 Y , 45 5%
R, TAIMerh ABCGS ik Wi /55 38 38 I B 44t g
(E20) .

2.3 ABCGS5 + i B H CSCs F4FME il it
AR, N SCC15 Al FaDu 21 ifg & A 435 i BH 1
ABAPELE A T Ja 2255 %0 . SCC1S 4 figr, ABCGS
+ T HE M (805 + 60) >, ABCGS- ( ABCGS [ff]

P£) wopEECE N (265 £51) 4>, FaDu 4 figH, AB-
CG5 + FTpE R 1 (1 082 £56) 4, ABCGS5- Tk
O (515 £53) 4 (BI3A) , JIKAE 72 %0 14
Mif &b, SCC1S 4ififirp, ABCGS + iR ¥ & hy
(43 +6) 4>, ABCGS-RER B} (10 £5) 4~; FaDu
Y, ABCGS + R HJ (35 +7) 4, ABCGS-1;
BRBER (13 +5)4 (EI3B.3C) . T4iffipr
SOX2 NANOG ,SOX9 ,0CT4 Fil CD44 1£ ABCG5 + 4
it F e 3R 7K SF- B 8 5 T ABCGS-4iififd (&€ 3D)
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st = 4o}
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1 ABCGS §RizETHREEEMEZENXE
Fig.1 The relationship between high expression of ABCG5 and prognosis in patients with hypopharyngeal carcinoma
A THC detection of ABCGS5 expression level x20; B: H-score of ABCG5; C: Relationship between ABCGS5 expression and length of patient surviv-

al; ** P <0.01 vs Normal group.

A SCC15 FaDu SCC25 CAL27
100 100 100 100
80 80 80 80
g 60 60 60 60
o
“| 40 L] control 40 L] control 40 ["] control 40 [] control
20 [[] treated 20 [ treated 20 [[] treated 20 [[] treated
0 3 3 4 0 3 3 4 0 3 3 4 0 3 3 4
-10 0 10 10 -10 0 10 10 10 0 10 10 -10 0 10 10
Fluorescence intensity
UMI1
C
100 SCCI5 FaDu SCC25 CAL27 UMI SCCls FaDu
Spheroid Adherent Spheroid Adherer]l(t
80 u
ABCG5 75 ABCGS !. 75
60
45
2 ‘ NANOG
] control
20 [J treated  GAPDH 37 cpaa _——
0 3 3 4
-10 0 10 10 GAPDH —— 35

El2 ABCG5 ¥ HNSCC T4ipfrhykix
Fig.2 The expression of ABCG5 in HNSCC stem cells
A: Positive proportion of ABCGS in the HNSCC cell lines; B: ABCGS protein levels in the HNSCC cell lines; C: ABCGS expression in adherent
cells and CSCs.
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Fig.3 Stemness characteristics of ABCGS + cells

A : Comparison of self-renewal ability between ABCG5 + and ABCG5- cell; B: Comparison of ABCG5 + and ABCGS5-spheroid formation ability

x40; C: Statistical analysis comparing spheroid formation ability between ABCGS5 + and ABCGS- cells; D: The expression of stem genes in ABCG5 +

and ABCGS- cells; * ™ * P <0.001 vs ABCG5- cells.

2.4 Tt ABCGS ByRIEZL B 55 CSCs BI4F 1%
H T #E—HE ABCGS J& 75 P87 T4 a1k , i
T/NF4E RNA ¥ si RNA 52251 SCC15 1 FaDu 41
FeLH, e B Ak 2 A i v B A i (¢ = 9,858, P <
0.001) JHERECHE: (1 =9.331,P <0.001) ¥/ F %
APRA (JE 4A -4C), BLEHZ L5 I T HNSCC
M sbERe ) (B 4A) FT 240 liekae Ji. [
B, T30 ABCGS ¥R T T 4 i bR 4 SOX2 .
NANOG .SOX9 .0CT4 .CD44 [)5Eik (& 4D) .

2.5 ABCG5 5 EMT %055 T ABCGS &
HNSCC 4 th (1 52, %5 4fs 12 7, SCC15 Fl FaDu
L, ABCGS + % F 8 m T ABCGS- B R 4
(EI5A) (1 =9.265.9.113,# P <0.001) , I 40
fi#E H E-cadherin 7£ ABCG5 + 40 )i Hp 19 £ KK T
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SRS R S Y Sy TR IR R PR
I LAE N BASTIZ M 7 s AR A ] CSCs



- 894 - B EMKRFF® Acta Universitatis Medicinalis Anhui 2025 May;60(5)

A
Control sil si2
1500 SCC15
g
E 1000
z
SCC15 = K ko
S 500 ’:—‘
)
Q
Control sil  si2
1500 FaDu
172}
o)
£
g 1000 |
FaDu é\ HEK ek
2 500} ’:—‘ ’:—‘
o
U
0
Control sil  si2
B Control sil si2
SCC15
FaDu
C D
80 SCC15 80 - FaDu SCC15 FaDu
Control sil si2 Control sil si2 ku
L L ABCG5 &
g 60 g 60 F
8 72}
5 5 NANOG 45
240 S 40
kS 3 SOX9 60
g HHK otk E
E T g T e OCT4 45
Z 20 1 Z 20f T T
CD44 100
0 GAPDH 35
Control  sil si2 Control  sil si2

4 FH ABCGS Fixxf CSCs H1E SN
Fig.4 The effect of ABCGS5 expression on CSCs characteristics
A siRNA was transfected to inhibit ABCG5 and the resultant effect on cellular self-renewal ; B Inhibited ABCG5 expression and associated effect on
cell sphericity x40; C: Results of statistical analysis on inhibited ABCGS5 expression and changes to cell sphericity; D: Inhibited ABCG5 expression and

associated effects on stem gene expression; ** * P <0.001 vs Control group.
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Fig.5 The effect of ABCGS on EMT in HNSCC
A Comparison of cell transfer ability between ABCG5 + and ABCGS5- cells x40; B: The expression of EMT proteins in ABCGS + and ABCGS5-

cells; C: Interference with ABCG5 expression and changes to EMT protein expression ;
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Y, X RIE AL P2 T AR A, X F
ME T Re S T4 o fhad i sl = HA & B ARk
M A TR T EIA R R, # S fE
AR T AL DR, IF A BUBPEFIR = P AR )
PRty 2 X E B, AR5 &I ABCGS + 41 i Lt
ABCGS — 4 iy ¢ B 11 0 9 i 3K 8 7, 2 J0 1Y
CSCs A= WkrEW7E ABCGS + 4 iy v () e ik th B 2%
T ABCGS — 4fitg, R W] ABCGS 1 57 4k 45 T 41 iy
FasErk. MR b, sIRNA Zb 3 AT )L 5 2240 5 fif g 20
A BRIATE JCRE 7, R R T T 4 i a1y E e
R XEELE RS AT ABCGS A LU T
YRI5 T AVE RIBI T ST T o

L5 LTI AR B R T ABCGS £ Mg v
1) 240 B R A R, 00K S I & A T S 4T T 40 i
FAR S HE AL | o R T 41 R [ A YT R A
B LA, BRI EE T ABCGS 5 CSCs Z [H] ¢
F IR (AR N 45 5 B ABCGS X121 i g i



- 896 -

ZHEAKFFIR  Acta Universitatis Medicinalis Anhui

2025 May;60(5)

PR B HAE I R (8 A= =

Abstract Objective
Methods

Day AT, Sher D J, Lee R C, et al. Head and neck oncology dur-
ing the COVID-19 pandemic: reconsidering traditional treatment
paradigms in light of new surgical and other multilevel risks[J].
Oral Oncol, 2020, 105: 104684. doi: 10. 1016/j. oraloncology.
2020. 104684.
Barbato L., Bocchetti M, Di Biase A, et al. Cancer stem cells and
targeting strategies[ J]. Cells, 2019, 8(8) : 926. doi: 10.3390/
cells8080926.
Zhang M, Peng R, Wang H, et al. Nanog mediated by FAO/
ACLY signaling induces cellular dormancy in colorectal cancer
cells[ J]. Cell Death Dis, 2022, 13(2): 159. doi: 10. 1038/
s41419 - 022 - 04606 — 1.
Gomez K E, Wu F, Keysar S B, et al. Cancer cell CD44 mediates
macrophage/monocyte-driven regulation of head and neck cancer
stem cells[ J]. Cancer Res, 2020, 80(19) : 4185 -98. doi: 10.
1158/0008 —5472. CAN -20 - 1079.
Fu T Y, Hsieh T C, Cheng J T, et al. Association of OCT4,
SOX2, and NANOG expression with oral squamous cell carcinoma
progression[ J]. J Oral Pathol Med, 2016, 45(2) : 89 —95. doi:
10. 1111/jop. 12335.
Wilbertz T, Wagner P, Petersen K, et al. SOX2 gene amplifica-
tion and protein overexpression are associated with better outcome
in squamous cell lung cancer[ J]. Mod Pathol, 2011, 24 (7).
944 -53. doi: 10. 1038/modpathol. 2011.49.

Grubelnik G, Bostjancic E, Grofelj A, et al. Expression of

NANOG and its regulation in oral squamous cell carcinomal J].
Biomed Res Int, 2020, 2020. 8573793. doi: 10. 1155/2020/
8573793.
Pfister O, Oikonomopoulos A, Sereti K I, et al. Role of the ATP-
binding cassette transporter Abcg2 in the phenotype and function of
cardiac side population cells[ J]. Circ Res, 2008, 103(8) . 825
-35. doi: 10.1161/CIRCRESAHA. 108. 174615.

(9]

[10]

[11]

[12]

[13]

[15

[

[16]

[17]

Yu L, Li-Hawkins J, Hammer R E, et al. Overexpression of AB-
CG5 and ABCGS promotes biliary cholesterol secretion and reduces
fractional absorption of dietary cholesterol [ J]. J Clin Invest,
2002, 110(5) : 671 —80. doi; 10.1172/jci0216001.

Ghosh S, Devereaux M W, Anderson A L, et al. NF-kB regula-
tion of LRH-1 and ABCG5/8 potentiates phytosterol role in the
pathogenesis of parenteral nutrition-associated cholestasis [ J ].
Hepatology, 2021, 74 (6): 3284 — 300. doi; 10. 1002/hep.
32071.

Matsuo M, Ogata Y, Yamanashi Y, et al. ABCG5 and ABCG8
are involved in vitamin K transport[ J]. Nutrients, 2023, 15(4) .
998. doi: 10.3390/nul5040998.

Wang L, Yang G, Zhao D, et al. CD103-positive CSC exosome
promotes EMT of clear cell renal cell carcinoma: role of remote
miR-19b-3p[J]. Mol Cancer, 2019, 18(1) : 86. doi; 10.1186/
s12943 - 019 - 0997 - z.

Mallini P, Chen M, Mahkamova K, et al. Hypoxia-driven TGFB
modulation of side population cells in breast cancer: the potential
role of ERa[ J]. Cancers (Basel), 2023, 15(4);: 1108. doi:
10. 3390/ cancers15041108.

Thirusangu P, Ray U, Sarkar Bhattacharya S, et al. PFKFB3 reg-
ulates cancer stemness through the hippo pathway in small cell
lung carcinoma[ J]. Oncogene, 2022, 41(33); 4003 - 17. doi:
10.1038/s41388 —022 — 02391 - x.

Moserle L, Indraccolo S, Ghisi M, et al. The side population of o-
varian cancer cells is a primary target of IFN-a antitumor effects
[J]. Cancer Res, 2008, 68 (14): 5658 —68. doi; 10. 1158/
0008 —5472. can —07 —6341.

Ishiwata T, Matsuda Y, Yoshimura H, et al. Pancreatic cancer
stem cells; features and detection methods[ J]. Pathol Oncol Res,
2018, 24(4): 797 -805. doi: 10.1007/512253 —018 — 0420 —
X.

Carrasco-Garcia E, Lopez L, Moncho-Amor V, et al. SOX9 trig-
gers different epithelial to mesenchymal transition states to promote
pancreatic cancer progression[ J]. Cancers, 2022, 14(4) . 916.

doi: 10. 3390/ cancers14040916.

Exploration of the role of ABCGS inhead and

neck squamous cell carcinoma
Wu Xiangping' , Wang Yan®, Yao Changyu'
(' Dept of Otolaryngology-Head & Neck Surgery, The First Affiliated Hospital of Anhui Medical University ,
Hefei 230022 ;°Key Laboratory of The Ministry of Education, Laboratory of Molecular Oncology ,

Peking University Cancer Hospital & Institute, Beijing

100142)

To investigate the regulatory role of ABCG5 in head and neck squamous cell carcinoma.

Immunohistochemical staining was used to detect the expression of ABCGS5 in 105 patients with hypopha-

ryngeal carcinoma, and the relationship between the expression and the long-term survival time of the patients was

analyzed. Immunowestern blotting and flow cytometry were used to detect the expression of ABCG5 in head and

neck squamous cell carcinoma cell lines. Flow sorting was employed to investigate the differences in proliferation

and metastasis, spheroidization ability, and expression of stem cell molecules between ABCGS positive and negative

cells. si RNA interference was used to further demonstrate whether ABCGS affects the malignant phenotype. Re-

sults

ABCGS5 was associated with poor prognosis in patients with hypopharyngeal carcinoma. ABCGS was enriched
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in stem cells of head and neck squamous cell carcinoma. ABCGS5-positive cells had stronger proliferation ( P <
0.001) , metastasis (P <0.01), and spheroid formation abilities (P <0.001) than negative cells. The expression
levels of some stem cell molecules (SOX2 . NANOG ,S0X9 ,0CT4 ,CD44) in ABCG5-positive cells were higher than
those in ABCG5-negative cells. The expression of epithelial cell protein E-cadherin was lower in ABCG5-positive
cells than that in ABCG5-negative cells, and the expression of interstitial cell proteins N-cadherin, Slug, Snail 1,
and Vimentin were higher (P <0.01). Moreover, interfering with ABCG5 expression significantly inhibited tumor
cell spheroid formation (P <0.001) , as well as the expression of proteins related to cancer stem cells and epitheli-
al-mesenchymal transition. Conclusion ABCGS has a potential biological role in maintaining the function of head
and neck squamous cell carcinoma stem cells.
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