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Expression and Significance of CD44* Gastric Cancer Stem Cells in Gastric Cancer Cell Lines
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Abstract: Objective To investigate the gene expression and significance of CD44+ gastric cancer stem cells in gastric cancer cell lines.Methods
Floating spheres were obtained with serum-free medium. FACS was used to detect the expression of tumor stem cell (CSC) surface marker CD44 in
gastric adenocarcinoma cell line MKN-45, CD44* subgroups were separated by FACS, and two different cell populations were identified by in vitro
culture The tumorigenicity, self-renewal, and differentiation characteristics of CD44* and CD44-. Real -time RT-PCR was used to evaluate the
expression of stem cell -specific genes in CD44* and CD44-.Results MKN-45 and NCI-N87 formed gastric cancer microspheres in serum-free
medium, while KATOIIl and AGS could not form gastric cancer microspheres. The MKN-45 cell line was sorted by FACS for CD44* and CD44- cells,
80% MKN-45 cells highly express CD44; CD44" cells show higher microsphere formation and differentiation characteristics in serum-free medium;
the expression level of "stem cell" genes involved in Wnt2, Bmil, Oct3/4, Notchl, Sox2, Nanog and other genes CD44* subgroup was higher than
CD44~ subgroup.Conclusion The CD44"* subset of human gastric cancer cells might contain gastric cancer stem cell-like cells, which could provide
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references for the diagnosis and treatment of gastric cancer.
Key words: Gastric cancer;CD44;Gastric cancer stem cells;Gene expression

JLA% 9 (gastric cancer, GC) 14 & 95 & FIBE T
F—H TR, EEREHR 5 5 Kb Wk
PERPIRE , 2012 42 K204 100 T3 B, TS
FERW (EEAEHRE ), [T, B BRI IEsE T
55 3 RJEH B, REHURHE RITCAE R S A F 7R
SRR BRI A, F A A A RD6E
et AR N B GRA, EAMTR2H . RIAYTY,
GC BN Ay & —Fh il f5 AN B A R 00 |5 AF A 77
F<30%, HHET GC MY 1) F- B 5 R iE ik F-$ T
THMEARLIF LM FaziWr  Figre, B,
T RO ELIE B 00 1 R A M B e R s T
FURITIOCHE . e T4 M (CSC) Rl LUk B 912 W
AT BRAEHT Ik . AF9E R W], CSCs &I R4 =
22 AR RS AU 25 W 25 1Y R B B CSC R
RETE B I 30 R 5 o A T O 0 ek & A i e
I Hip A7 27 5 D Rl e R S 2R T A 7 W G S E
EemE L JEiTm A (B BATH) (RS
3502720184049 3502720199106 ) ; 2.J& | I 1T #1E X BRI 55 B (4
5:350205220174005 )

YEF SR AT 75 (1980.6-) , 4, AR A 1T B+, VA BRI, T\
SR NI IR o TR 5T

WIHMEH 7K +.(1979.6-), B  FRERE T B, AT B, £
N g PR T i o F LIRS

CSC © Hirr CD44 1 5c# iff 2 2 L8 19 4 S
CSC Frad™, g ik B 2 HAth i F 252 (A8 1) CSC
Fr&WE, tA #E Ak CD44 ] REL & CSC #r
B ABFSE A MKN-45 5 B 40iE 2 4 e
YoE IR CSC i, MEE CDA4+4N L A5tk
PP HAE Ry 1 g 240 i 3 i b 25 I 1

1M 5R*®

11 #fEssse N B mdi e & MKN-45 NCI-N87.,
KATOII \AGS IiJ H ATCC 2~ Al , & T 10%Ji5 4 1fiL.
1Y 1640 15355 (HyClone ) HR 1537 5 i A 100 U/ml
TR R A1 100 po/ml 588 %E (Gibeo); 7F 37 C.5%
CO, AR FEA v B FR 648 2 d T 1 9K, K54m
oLk 80%J A 15 4%, L 20% L &, (45 e i
S S

1.2 Bk ikg s MIGEEAR (1.0x10%ml)
R R R SRR AT A, BT JE 0L A9 PRMI-1640
Kigidk (HyClone) ', K33R3E% 2%B27.20 ng/ml
EGF (R&D).10 ng/ml A\ FGF-2 (R&D) #1110 mM
HEPES (lnvitrogen). 7~10 d J5Wi%< 6 FLAk iy
S IR A 200 R, o8 R £ 8  3BE ( Olympus ) LA 40
1200 BORAREGHATAE B, B e ik A i o 2
fiff ~-EDTA ¥ ¥ (GIBCO) jH 1k ,40-pm #i (BD Bio-

45



it &

[5 245 . 2020 4 10 F 45 33 %545 20 1

Medical Information Oct. 2020 Vol. 33 No.20

sciences ) i I8 J SR A5 LA IR, T R UK SR 40 i
e e BBRERK T BN 10%FBS f& , B
TRERIAR A 3543 AT i

1.3 RN AR AT 438 CDA4 W] E Ay J5 & 1 i
Jo8 FI ' JEE CSC 25 | bRic B8R, AR ST 3E i il
FACS 73T A MKN-45 5 I8 41 il Z (1) CD44 =ik
i, JE i FACS 4rikd 77 CDA4 B s 4i i , 175 5
JEERIATE B B5 =6 i A 10%FBS 14 & EGF FlI
FGF-2, ULl CD44 MRk ML A . LIRINT . &K
FBEIH L MKN-45 4, ] PBS PEE PRI .0,
W 1x10° A YLTE E A T 7 2%FBS (1) PBS H1, i
J11 100 fi# B4\ CDA4FITC /N TE T (5
[ G44-26,BD Pharmingen) T%iE T, %7 30 min
J& , 7E FACS Calibur (Becton -Dickinson) I 43 #f7 £
fh o YLHE (5~10)x10° NN IF 4 o, 34f F FACS
Aria(Becton-Dickinson )43 3% . 1% Y4 {8, i & & A BT
10% 2 Jifd 1 2 R4S 19 10% 44 B 145 Ay BH 14k 0 P 44 %o
W8ZH . FACS 4ritfa, [ FH £ Wi e €05 70 4 M 3
PR, o e 20 B T = T 96%. i CD44 /MR
PR BEHTAR 43 BT B i S ER R 40 R RN 43 Ak 4 1Y
CD44 Fik,

1.4 RT-PCR 43-#fr CD44*fil CD44- B4 =5 1
21 Bf R DG a4 728 1 3 PR R I O 4 R & v
=, fd i Trizol i 7 (Invitrogen ) A CD44*F1 CD44~
A HEBOE A0 M RNA. B 1 g B RNA, i@t
oligo(dT)18 514, ;% & Jil cDNA, ¥ i RevertAid
First Strand cDNA Synthesis Kit( Fermentas )i £
VLB AT . NIRRT 0.1 wM IE 8] Al [1]
21 % LL & SYBR Green PCR iR 4 % (Applied
Biosystems) #£1f7 RT-qPCR., EAKS ¥ F51UNF .
CD44 iF 7] 5] %) : TCCAGGCAACTCCTAGTAGTA, 2
] 5] ¥ : CTGTCCCTGTTGTCGAAT ; Wnt2 iF [ 5|
Y : ACTCTCAGGACATGCTGGCT, fZ If] 5] 4 :AC—

GAGGTCATTTTTCGTTGG;Bmil iF [ 5] ¥ :TGGA-
GAAGGAATGGTCCACTTC, = Il 5] ¥ :GTGAG-
GAAACTGTGGATGAGGA;Notchl IF [ 5| # .CCT-
GAGGGCTTCAAAGTGTC, & [ 5| # .CG-
GAACTTCTTGGTCTCCAG;Oct4 iF [11] 5] 4 :CTGGA-
GAAGGAGAAGCTGGA, 15|41 :CAAATTGCTC-
GAGTTCTTTCTG;Sox2 1E [#] 5] #) : TGCGAGCGCTG-
CACAT, Jz In] 5] %) :CGGGCAGCGTGTACTTATCC;
Nanog 1F[#]514 : CAACCAGACCCAGAACATCC, JZ [
5147 . TTCCAAAGCAGCCTCCAAG;C-myc 1E A5 4
TCAAGAGGCGAACACACAAC, & I 5] ¥ :GGC-
CTTTTCATTGTTTTCCA;ABCG2 1F [ii] 5| ¥ :TGGCT-
TAGACTCAAGCACAGC, I [1]5]4) .- TCGTCCCTGCT-
TAGACATCC;CXCR4 1E 1] 5] ¥ :GAGTGGCCGAC-
CTCCTCTT, % Ia 5| ¥ :ACATGGACTGCCTTG-
CATAGG;GAPDH 1iF [1] 5| 4 :ACCCACTCCTCCAC-
CTTTGA, J% |54 :CTGTTGCTGTAGCCAAATTCGT,
HAREAEANT 7E 95 C721E,5 min 5, )W AE 95 °C
FHEAT 40 ANZEff PIEAEIR . il A 7900HT FRiHE 5L
i PCR % %: (Applied Biosystems #1715 546, LA
GAPDH JLHIE NS Mg 27247 i1 H 3L A
MXTRIEH . BHAELESLE 3 K, 4 Microsoft
Excel 115 F- B FIbnRifEZ

1.5 Giil2EJ5 v B SPSS 23.0 B {4 %) T A 1 52
BRI T GE 2 AT TR PR DA (xes) w21
[B] LR ¢ G256 5 R UMK 56, P<0.05 b 25 5% A
SN R =

28R

21 HWMERLAFMANBEHMIER MKN-45 i
NCI-N87 4ifitd /s AT LY 100pm [ 2 HERIREE .
KATO Il 4 ) i/ D i 45 7% , T AGS 4iifils RANGEIE
ERREE IFAET, DL 1,

1 : AMKN-45;B.NCI-N87; C.KATOII ; D.AGS

1 FRANBEARRTEBERIKEESR

46



E2{E L 2020 4F 10 A4 33 4545 20 ] Medical Information Oct. 2020 Vol. 33 No.20 it

2.2 CDA4 T AMIAH S IL N By £k MKN-45 il CD44* MKN-45 4 Jif0 7 JC I 7% 40 i 1 32 B rp 15 55
N E K CD44 ik, mik 82% Nl ik DIMERREARMEIRAS K557 10~14 d 5, il i 5] B AH 2
CD44; Fifi J5 i ik FACS D\ MKN-45 4l 2 ik il BT i 7 f iRk iA, DLIEL 6. Itk 4k, H 9
CDA44"FI1 CDA44IMY, 4rikfaniEngaifE KT 96%,  BRIAFESS 3 IRANMER RGO K. %%
DLP 2, “PE T FENALHG CD44 Wnt2 Bmil,  BIRERIR, WK 7. B53E 1 d )5, B A B MEkIARE
Notchl.Oct4 .Sox2 .Nanog.C-myc. #5izfE Mzl B NGRELN A, W5 40 i 4015 5 HoE AR MKN-45 3
JE[K (ABCG2.CXCR4), 7 CD44 1 iAW T CD44™ WA ZHIEIEA, WWE 8. WA AR/ B i
UM, 22 A Geit# 7 L (P<0.05), WKl 3. A TERR A 434k (%) WG BE 40 i 2 B, 78 o fbad A& rp
XIF CDA4 4 fif, CDA4 L i 2 . B RAYMIk  CD44 Fik M\ 98%F%AIK 2 85%, LAl 9.

i, ZRAESE Y (P<0.05), WK 4, K5,

& _ Specimen_001-CD44+ 2 .
o |
E
= 2 Ej <
£ iz} o i :
EE
54
= d': — T .-- URBRALL] T T TTTTET T = =
o1 [ LI i 1o e 1" iy 1 w o [ S [T 10
FITC-H A — B FITC-H C

AR ANIA 77 1 o8 MKN-45 410 22 & 82%CD44 *4li i ; B.MKN-45 41 Jifg 2% rF i 2 200 i AR 41 i 43356 75 s 5 CL 41 M43 5 CD44*4l
fifogti i

2 MKN-45 i Z & CD44*H R RiX

[ ET] Wil Bmil Mudehl T
[ T4 an 13 15
L &3 20 e
B a0
4L 1.5 1.5
4 15 . * %
Lt L0 (E ]
LU -
H * ¥
1= 05 5 ns
1 i ikl - ikl (]
Cidd  Cdd’ Cidd CD44 Chd” O Cikd”  Ciad Chag”  CDdd
Soxl Mamug C-Mlye ARG CXCRA
b1 ] Al ia p-] 4
a5
L 30 1 0 4
1.z - L8 ks 15 E]
b ] i 1.0 "
0. g 10 ] ®
n4 14 0.3 0.5 1
s
.4 il ] ] i
Chas D44 Cidd Cned 48 Ciud CI44 Chdd CIM4 Ol

3 RT-gPCR #illl CD44F1 CD44-4H B i T4 AL (& Rk

.:l"""
E. 154
é".= 1
g; 15
g _
5 |

it ,

NIt [ ) 2N |

B 4 AR FEREKER RGN B 5 CD44'5 CDAAYRAaT. B R ik 4k bk B

47



it &

BE2#{% 2020 4£ 10 A 45 33 %45 20 14

Medical Information Oct. 2020 Vol. 33 No.20

E 6 CD44‘MKN-45 4pf7E 7o i & b 75 B th 2 B BiE iR R 4k

B 8 33 1 d /5B MEkikT® e M

3itit

JeelE T EAA ORI AE 32 £ e
REM A0 B R e A SRR s R T
CSC, Hirfr CD34* CD38- WA EA T4 it 5 /L fig
7181 Sk B 2 F IE I 22 B CSCs FE7E T 4% Fh S A
Jiebgga v, ARG FLBRY 25 B AR i | Sk 25EREe | g
JIRUS RO R TR Y A AR . DRI, S
440 ARG Yo} Je i 8 AOVEE R I2 W R B80T L
BHEEE N TR R bR S S A
CSC B Z vk, I aCH AR sl i 1 4i it 533k A
VI 22 SO g rh s ) 43 85 CSC. BRI, S48
CSC 2 T U Am 35 W i B 2 T BE & CSC 4k A [
MEMIPRARS . RZEH Tk nbrsic e g s, H
JRHIEH T, e AiEs 3. $&EH CSC
) 45 bR A RN 20 it 35 1T b s g o229 Forf CDA44 2
HTH CSC B AW trmicz—. CD44 & 1 2k
5 SO 2 1, O DAY Sk 40 A 40 35 J5 40 BH B R 1Y) 3%
. CD44 PHIHAE A 40 My - 358 SAH FL AR DA B 50
PRI G EE D) RE, U IR IR A T i B
Ve 4552 S 1ERT, HA-CDA44 TE4R b2 A s rh iy
A EAE B T 2805 S, ¥k CSC AKRE
B wBEIE L. BURETOUENG, U b S,
CDA44 Huhll 5 HAbARC LA %€ CSC EM T
VFZ Mg, anzL B ges ™ AR P 5 i ELRA R Y
JHFA e GRS Sk SRI%E . Takaishi 4538 12 50T
—2H N GC 4l &, 7E CDAA 2 IV FHf v e i 1
CSCP, 5 CSC e SUhRiE—FE, L 54~ GC 4 il =
g 3 AN R TPk i CDA4 R, TEETRIRE
TR, LI AE SCID /NIy 15 A ke

48

7 BEIKRE 3 RIEFFERERE

128

Events

Qll]-“ 1 - ]ﬂ; 10 !
FITC-H
9 kTR d CD44 HRIE T
TSR RE R R o R, ARSI R ek CD44 &
£ MKN45 4ii g H il 4 il BEAFZE Y CSC. IF 25T
N B FH 5 3807 20 i 43 BE A 48 % FN 43 CSCs,
A8 HAEREE ) TG 35 R 3 TP ik ik . AR
i 3k FACS M MKN-45 4 Jifd & 14335 H CD44*Fll
CD44°4IfiE, & P CDAA T FEAAR SN i 7 o v T 0
ERARTE B8R, SHOCHGE S R —2 ¥, 1Lk,
CDA4* 4l i REAS 7E TG I3 45 357 3 A Sk 15 Sk A4
HATH , IFTE 10%FBS fA7E Mok, RIFENIRE T H

BAEHRE 1Ak E

H A9 © 78 2 e o 21 - 20 A AH DG
DR (oA P PR L R ), HE T @ B CSCs A9 A
BRI A ACRRER, I, IF A B2 IRIT
RE T CSC A TEYE . FEF I FARED
PEAE, LI R R H K A il g AR 2 5
THEN A RE, Bk RT-PCR(QRT-PCR)# A
A 43AfT CDA4FI CDA4- 5 JEE A e =[] “ PR JE K 7 (1)
MRNA Rik 27 A5 A, 5 CDA4-WAFAH L,
CDA44 B e AN = 2R 1Y “ T JE I " 4045 CD44
Wnt2 .Bmil Notchl.0ct4.Sox2 .Nanog .C -myc . ¥% iz
HE Lz, 40 ABCG2 1 CXCR4B, Hif % fiE
i S B X 26 5 CSC 851 Ak AL R AH e KL
(25 PR 3 i R (AR YT R R T o [RIRE
L EL A TR A SE , E—2 B BB A1 1X) CSCs
IR PIEF DA L S B e R A EEE L. &
M, —S B A R A 5 5 A Ll CDA4E 4
i, X 5 A1) CSC AR —E, g5 CSC i A&
seaglifh, HAREWRE T A A R, AR5,
MKN-45 2 fifd 18 7t =5 K P19 CD44 Rik, mik



E2E05 E 2020 4E 10 F 45 33 546 20 1

A =

Medical Information Oct. 2020 Vol. 33 No.20 | &=

80%. ULAL, MR N Il REAFAEZ 1> CSC LAY, Al fiE
T 2 MR IC Y 2 G RN SE B 1 CSC AR,
BT B 4RE LGRS +(GPR4A9+) T4 fv T 1 3 X
B, FREL oL T 1 SE AR AT SEE A T
AHMIAH CHEIH LGRS 5 B A i & b aysik, (HIf
& B LGRS 1 CDA4*F1 CDA4- i 4 it v e 1K 11
225, I, LGRS AIREA 2 H 8 CSC fRit.

2 ,MKN-45 4fi i 177 7 CSC,FACS &3 &
FAEE B CSC HYART-Be. XM, th T8 CSC 1Y
P SRR R SR AN, 50 AL A e R R R A
CSCs Hy4hrifl, PRI FT 2 — 20 DNA i i &
Jr AR A 52 6 A 38 7 T e 1) R T AR AR A5 L 3X
AREAT B T2 W A AT 20 B L 116 T .
S
[1)acques F,lsabelle S,Rajesh D,et al.Cancer incidence and
mortality worldwide:Sources,methods and major patterns in
GLOBOCAN 2012[J].International Journal of Cancer,2015,136
(5):E359-E386.

[21Yun SS,Han KY.Screening and Early Detection of Gastric
Cancer:East Versus West [J].Surgical Clinics of North America,
2015,95(5):1053-1066.

[3]Siegel RL,Fedewa SA,Miller KD,et al.Cancer statistics for
Hispanics/Latinos, 2015 [J].CA:A Cancer Journal for Clinicians,
2015.

[4]1Beeharry MK,Liu WT,Yan M,et al.New blood markers de-
tection technology: A leap in the diagnosis of gastric cancer[J].
World Journal of Gastroenterology,2016,22(3):12.

[5]Eaves Cl.Cancer stem cells:Here,there,everywhere [J].Nature,
2008,456(7222):581-582.

[6]Woodward WA, Sulman EP.Cancer stem cells: markers or
biomarkers[J]Cancer&Metastasis Reviews,2008,27(3):459-470.
[7]1Al-Hajj M,Wicha MS,Benito—Hernandez A,et al.Prospective
identification of tumorigenic breast cancer cells[J].Proceedings of
the National Academy of Sciences,2003,100(7):3983-3988.
[8]Thapa R,Wilson GD.The Importance of CD44 as a Stem
Cell Biomarker and Therapeutic Target in Cancer[J].Stem Cells
International,2016(2016):2087204.

[9]Shigeo T,Tomoyuki O,Shuiping T,et al.ldentification of gas-
tric cancer stem cells using the cell surface marker CD44[J].Stem
Cells,2010,27(5):1006-1020.

[10]Weiswald LB,Bellet D,Dangles —Marie V.Spherical Cancer
Models in Tumor Biology[J].Neoplasia,2015,17(1):1-15.
[11]Zzhang C,Li C,He F.et al.ldentification of CD44+CD24 +
gastric cancer stem cells [J].J Cancer Res Clin Oncol,2011,137
(11):1679-1686.

[12]Yoon C,Park DJ,Schmidt B,et al.CD44 expression denotes a
subpopulation of gastric cancer cells in which Hedgehog signal-
ing promotes chemotherapy resistance [J].Clinical Cancer Re-
search,2014,20(15):3974-3988.

[13]Yu D,Shin HS,Choi G,et al.Proteomic analysis of CD44(+)
and CD44 gastric cancer cells [J].Molecular&Cellular Biochem-
istry,2014,396(1-2):213-220.

[14]O'Connor,Michael L,Xiang D,et al.Cancer stem cells:A
contentious hypothesis now moving forward [J].Cancer Letters,
2014,344(2):180-187.

[15]Bonnet D,Dick JE.Human acute myeloid leukemia is orga-
nized as a hierarchy that originates from a primitive hematopoi-
etic cell[J].Nat Med,1997,3(7):730-737.

[16]Daisuke I, Takatsugu I,Keisuke M,et al.Colorectal Cancer
Stem Cells Acquire Chemoresistance Through the Upregulation
of F—Box/WD Repeat—Containing Protein 7 and the Conse-
quent Degradation of c—Myc [J].Stem Cells,2017,35 (9):2027 -
2036.

[17]Alamgeer M,Peacock CD,Matsui W,et al.Cancer stem cells
in lung cancer:Evidence and controversies [J].Respirology,
2013,18(5):757-764.

[18JJing H,Toshio F,Syed RH,et al.Identification and characteri-
zation of cancer stem cells in human head and neck squamous
cell carcinoma[J].BMC Cancer,2014(14):173.

[19]Li C,Heidt DG,Dalerba P,et al.ldentification of pancreatic
cancer stem cells[J].Cancer Res,2007,67(3):1030-1037.

[20]Taro Y,Xin WW.Cancer stem cells in the development of
liver cancer [J].Journal of Clinical Investigation,2013,123 (5):
1911-1918.

[21]Singh SK,Clarke ID,Terasaki M,et al.ldentification of a can-
cer stem cell in human brain tumors[J].Cancer Res,2003,63(18):
5821-5828.

[22]Li T,Su Y,Mei Y,et al. ALDH1A1 is a marker for malignant
prostate stem cells and predictor of prostate cancer patients® out-
come.[J].Laboratory investigation; A Journal of Technical Meth-
ods and Pathology,2010,90(2):234-244.

[23]Ishimoto T,Oshima H,Oshima M,et al.CD44+ slow-cycling
tumor cell expansion is triggered by cooperative actions of Wnt
and prostaglandin E2 in gastric tumorigenesis [J].Cancer Science,
2010,101(3):673-678.

[24]Lau WM, Teng E,Chong HS,et al.CD44v8-10 Is a Cancer—
Specific Marker for Gastric Cancer Stem Cells [J].Cancer Re-
search,2014,74(9):2630-2641.

[25]Fukamachi H,Shimada S,Ito K,et al.CD133 is a marker of
gland —forming cells in gastric tumors and Sox17 is involved in
its regulation[J].Cancer ence,2011,102(7):1313-1321.
[26]Nishikawa S,Konno M,Hamabe A.et al.Aldehyde dehydro-
genase high gastric cancer stem cells are resistant to chemothera-
py[J].International Journal of Oncology,2013,42(4):1437-1442.
[27]Negi LM, Talegaonkar S,Jaggi M,et al.Role of CD44 in tu-
mour progression and strategies for targeting [J].Journal of Drug
Targeting,2012,20(7):561.

[28]Bourguignon LY,Shiina M,Li JJ.Hyaluronan—-CD44 interac-
tion promotes oncogenic signaling,microRNA  functions,
chemoresistance,and radiation resistance in cancer stem cells lead-
ing to tumor progression [J].Advances in Cancer Research,
2014,123(22):255-275.

[29]Ling L,Xinbao H,Jun Q,et al.Antibody Against CD44s In-
hibits Pancreatic Tumor Initiation and Postradiation Recurrence
in Mice[J].Gastroenterology,2014,6(10):165.

(T#% 53 W)

49



E2E05 E 2020 4E 10 F 45 33 546 20 1

Medical Information Oct. 2020 Vol. 33 No.20 it &

(4% 49 )

[30]Dotse E,Bian Y.lsolation of colorectal cancer stem-like cells
[J].Cytotechnology,2016,68(4):609-619.

[31]Leung EL,Fiscus RR,Tung JW,et al.Non —small cell lung
cancer cells expressing CD44 are enriched for stem cell —like
properties[J].PLoS One,2010,5(11):e14062.

[32]Michishita M,Ezaki S,Ogihara K,et al.ldentification of tu-
mor—initiating cells in a canine hepatocellular carcinoma cell
line[J].Research in Veterinary ence,2014,96(2):315-322.
[33]Meng E,Long B,Sullivan P.et al. CD44+/CD24 ovarian cancer
cells demonstrate cancer stem cell properties and correlate to sur-
vival[J].Clinical & Experimental Metastasis,2012,29(8):939-948.
[34]Luciana A,Douglas G,Cristiane S,et al.Profiling the Behavior
of Distinct Populations of Head and Neck Cancer Stem Cells[J].
Cancers,2016,8(1):7.

[35]Bhardwaj A,Arora S,Prajapati VK,et al.Cancer"stemness” —
regulating microRNAs:role,mechanisms and therapeutic poten-
tial[J].Current Drug Targets,2013,14(10):1175.

[36]Borah A,Raveendran S,Rochani A,et al.Targeting self —re-
newal pathways in cancer stem cells:clinical implications for can-
cer therapy[J].Oncogenesis,2015,4(11):e177.

[37] Es—Haghi M,Soltanian S,Dehghani H.Perspective:Coopera-

tion of Nanog,NF-«B, and CXCR4 in a regulatory network
for directed migration of cancer stem cells [J].Tumor Biology,
2015,37(2):1559-1565.
[38]Matsuoka J,Yashiro M,Sakurai K.et al.Role of the Stemness
Factors Sox2,0ct3/4,and Nanog in Gastric Carcinoma[J].Journal
of Surgical Research,2012,174(1):130-135.
[39]Siddique HR,Saleem M.Role of BMI1,a stem cell factor,in
cancer recurrence and chemoresistance:preclinical and clinical
evidences[J].Stem Cells,2012,30(3):372-378.
[40]Rocco A,Compare D,Nardone G.Cancer stem cell hypothe-
sis and gastric carcinogenesis:Experimental evidence and un-
solved questions [J].World Journal of Gastrointestinal Oncology,
2012,4(3):54-59.
[41]Brungs D,Aghmesheh M,Vine KL,et al.Gastric cancer stem
cells:evidence,potential markers,and clinical implications[J].Jour-
nal of Gastroenterology,2016,51(4):313-326.
[42]Wu C,Xie Y,Gao F,et al.Lgr5 expression as stem cell marker
in human gastric gland and its relatedness with other putative
cancer stem cell markers[J].Gene,2013,525(1):18-25.

Wi H 9 :2020-09-02; & [n] H 1 : 2020-09-12

YR AR

53



