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[ Abstracts] Objective To determine the effect of cellular density on the separation and identification of cancer
stem cells from human ovarian clear cell carcinoma cell line ES-2 and adenocarcinoma cell line A2780. Methods ES-
2 and A2780 cells were cultured with human recombinant epidermal growth factor (EGF) and basic fibroblast
growth factor (bFGF) and bovine serum albumin and insulin in serum free medium. The cancer stem cells were
obtained through serial passages. Changes in cell morphology. expressions of surface marker CD133 and CD44, and
soft AGAR clone forming in the stem cells were examined under different cell density, either in serum-supplemented
medium (SSM group) or in serum free medium (SFM group). Results Under the density of 2X10* mL~', ES-2
cells survived in SFM, but did not form stem cells. When the density increased to 5X10* mL ' or 1X10° mL™ ',
ES-2 cells survived in SEM, proliferated and formed stem cells. Compared with adherent cells, the suspension globe
of stem cells expressed high levels of CD133 and CD44 (P<C0. 05), with proliferation and clone forming ability after
serial passages. The stem cell balls under the density of 5X 10" mL™"' had stronger ability of tumor formation.
A2780 cells formed suspension globe under the density of 1 X 10" mL ™' and 3X10* mL™', but larger and more
transparent balls were observed under the density of 3>X 10" mL™" density. No suspension globe was formed under
the density of 5X10' mLL™!. More CD133" /CD44" cells were detected by flow cytometry under the density of 3 X
10* mL~ ", compared with that under the density of 1 X10" mL ' (P<C0.05). Tumor stem cells grew faster under
the density of 3>X10* mL"'. Conclusion The optimal density for identifying stem cells from human ovarian cancer
is 5X 10" mL~' for ES-2 and 3X 10" mL"' for A2780, respectively.
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Fig 1 Cell morphology of ES-2 (A) and A2780 (B) observed from microscope after cell induction under different density

agar experiment to test the ability of clone formation after 5-time passage

2A: 5X10* mL

ZHRH HE o 20 i BB IR SE AL
2.2 BEBEREEAIRAVARABRZET
ES-2 B8 T 40 B Bk FX 788 B

5X10" mL 41 1X10° mL "4 i 5% K
18968 T 20 B 3K 3 R A% AR A2 4K 5 RS K 94 2 44t L 4y
A AP T OIR b W 5% 5 B AR Y B ]
14 d J5 5X10" mL "4 0 &J¥ B K& AR AT UL 5
B, 1X 10" mL " AL AT KR 29 5 2 % A v [ Ui B
5X10" mL "HEE FHSM T AR B A TR
WG RE ) AR, LA 2,
2.3 HAMAARKN ES2 EARNEMZETHES
A[J§ CD44 #1 CD133 fy & ik

WA MAR 3 Hr & B %S5 5 X 10" mL™!
41F1 1X10° mL "4 #R AT A 3] CD44 " \CD133" &
IR A A HL A R A AR 1 I 3 R T O R 0 BE 41

U group; 2B: 1X10° mL ! group

A TSGR A0 MUK L 240 M [E] 25 5 SR8 7 d Jm AT LB
R AR A B BRAR AT O E B R . 1107 mL
AN Hehh 2 d RS HARESITF LR AL
B U BE A 5 5 5 S T BB 4 O R R AR AR
B/ » ELIE SIS R 7 d i 240 e Bk R A AR 38

{40 Ffd [a] 5 PR AN & AR 43 BT, 7 L PE Bk AR T 5 X
10" mL " 41(J& D,
REE 2K BV AT & 3 BT 2 A 44 i 4 24

Dray 1 Day 10

MR UG 510" mL "4 f%
51X10° mL !

B2 ES2MRmERELRIBREN

Fig 2 Using soft

A S RIM40 L (P<<0. 05),5X 10" mL "4
M5 1}X10° mL "4 AHH,CD133" 1 CD44 " 41 fifd
HMEERERT . Z2REFHITFE L (P<0.05, 1L

& 3,
2.4 AEMEZET A2780 R E T HMEE
2%

A2780 44 LA 110" .3X 10" mL " Fl 5 X
10" mL™ " FpF SFM 1,1 d Ji5 AT UL 40 g o K 24
21 5 B IR A K 20 B0 R B L 20 T S AR R
5 dfF.1X10".3X 10" mL " 20 A &5 43 20 i 18 0 4s
a5, /0 o3 A0 ML AT I O M0 4n i 14T, 5 X
10" mL~ "4 A 20 18 18 T 4h W BE , B A /D & AR R
@7‘%ﬁééﬂﬂ@%ﬂﬁﬂﬁ%éﬂiﬂ@ik(@ﬂ%mnlo d
Ji - 1X10" (310" mL "4 WP B il K B 0 A 5O
4B A L H 35X 10" sl 4 AR R R 4 i T B K



% 5 R 2 S5 - A0 M0 5 38 X B B 0 T A0 B T RO 5 S 761

FHOCPET IR 4 M B %, 5 X 10° mL 4 40 B AR 3X10* mL Y45 1X10* mL "4 40 ,CD133" 44

e AT B A R k. WK 1B, Ji PR APE ek R 5, 22 A Giih2f i L (P<<0.05),
2.5 RHAMARK N A2780 20 B A~ [F 20 A 25 B 4 FE A2780 i o AN [) 40 i %3 o CDAA™ 41 g i) PH
FSEI/E CD44 71 CD133 I RIE PR REAA B E I (P>0.05) . WH 4,

MAAMEAREM LN, FEFE 1X10' mL "4l 2.6 AEHEMEEIFSE A2780 BT HMBK 4 K
13X 10" mL- ' 4LAR AT A 3] CD44 7 \CD133" %Kik S

AR 20 1L, L B M 3R 38 8 1 W 35 T T O U RE AN i OB T s R R, 1X10" mLTt 4], 3X
= SFM group-before B SFM group-after 3 SSM group
I15F 8F 'L”% 8 F st
* *
i
= e = or e OF < O
=10f = = * ok =
3] [ L i 3]
(4] (=) 9 1*]
z =z 4t z 4t Z 4t
£ st & = &
| H | H | H
CD133 CD44 CDI133 CD44 CD133 CD44 CD133 CD44
o 5x10'mL 1x10°mL " 1x10°mL 3x10'mL
& 3 ES-2 488 CD133 0 CD44 7£ SFM A4 L Bl /5 70 SSM AR R LB R 4 A2780 £ ff1 CD133 71 CD44 7£ SFM 48 4 {L Bl /5 #1 SSM
Fig 3 The expression levels of CD133 and CD44 in ES-2 cells cultured in SFM and SSM before and after cell induction Fig4 The expression
levels of CD133 and CD44 in A2780 cells cultured in SFM and SSM before and after cell induction
* P<C0. 05

10" mL '41H9 A2780 A AE R IR TR SR O4W ik, iR T a2y Wit 2 . nl I 259 1k )
AME.5X 10" mL-" AR A2780 AN RS T kT s @FE N T AR K DAY TG UL 3 B R 2 P s
KT X EE T A2780 41 i A RETE Wi JiE T FI A IERT ST 5 1 oy 1 O 1 4 A R S

. LA S, T 5 5L B S AR T . B 2 FhOT A

(L —elx10'mL group 53 BT IE R B AR B Hochest33342 ekt

3| Tinem g AR — S 25 0y % 2 0 LA — i 4 I 55 5

=, | TrUnesederow M, T A g T 40 E R 4 S R R

. A0 B C6 B R R0 2 M % e 00 2 200 AL 1

= T B E R 0. 4 %07 L b iR J ik B TR B R R AR

o) , , B L B 2R TR AT RE R AE I T 2 6 TR T 11 UL 3 8 55 3
ST o o S R T AT R 1

1 A 6 19 5.7 20 20 . 14 8 9 SR A

BS A0 @RAREETHTAMKERAL B TR AT 1 A HR B ES-2 40 T 5 R T 40 i

Fig 5 Growth curves of A2780 under different density after cell ‘ . . o -
BRI SC ik, KRYCZEK Hil WANG 609101 2258 1

induction
AR T A0 A 58 B TR B JE AR I . A CD44
3 iFig

A CD133 J2 61 55U 240 M 8 5 44 19 2% T B D,

IR PS5 26 5 e IR T A iy g ok gy EARATIE 4% 1 CDA4 A D133 Oy Marker JEA7 3
AR 7 2 : D IRRIC A TR EE s MR TANMIAT B 78 o AEAHRILS W BE 4TI AL SFM o oK 43 Al 1 20
VAR IR O e S R BRI s DT B (B 5 9 40 ) AT E - ES-2 s T 4 g Bk CD44 Al
Ve, R T 40 M A A W 2 M p ok A% Ye okl CDIS3 BFHME R . S 7RI R [R5 R R 8 5
Hoechst33342 HEBR H1 21 M8 &b 7T JH S0 267 75 49 S0 A0 40 IO 2R 0T 75 0 A 000 o J2 75 ORI P o 2 5 L



762 PN R 2 4 (B 2 RO

548 &

A IR 2 M A R R AR5 U L FRATTA T B
0 v 2 T RSG5 A 0 A [+ 4 T 35 S A5 2 Y 40 i IR
W BERCH . R BAESX10' mL P E T iE M
ES-2 4ilJi B A 558 19 UR AE F1 . O T B A0
JEE X Il e 2 0 BRSO S FRATT SLAE A2780 46 i
R TIRAE. HH A2780 £4F 3 R B IR M E T
20 i A K L O A2780 4 AR KO IR L &
2 AUR B 2B AR 2, 7 3R A A2 AT 5 R
A2780 HI A2780 J& T 21 MU AR IR e [N b A 1 0 e 2
2R 7 I AU BRI sE B T LS 0 . S g 4
R BERJE A2780 JE LA T 40 A= K I
R R

FI IS B S5 3  20 M B BL Y o A R . B0
SRR T A5 00 5L 9 i T8 B K T A e e B i
G AF YT B AT Z 1) (9 HARAE RIAL ] 0o 2%
o M BRI 23 R A B B g T AR AT At — 22
SO SE R o FRATHE SE PR R AT vk BURE R W 5 = 1Y
B RIE G IR L L A 23 Uk 22 150 3R FAR AL F At 52 i B
SR I A T B 2 S LY DR B R A B0 B
75 W) 40 M A 1 40 M e 25 it A )RR O B A Y
S G SR I WF S RE T IR R .

2 % x #

[1] BLAGDEN SP. Harnessing pandemonium: the clinical
implications of tumor heterogeneity in ovarian cancer. Front
Oncol, 2015,5;149[2016-07-14]. https://www. ncbi. nlm.
nih. gov/pmc/articles/PMC26175968. doi: 10. 3389/fonc.
2015.00149.

[2]  DZOBO K, SENTHEBANE DA, ROWE A. et al. Cancer
stem cell hypothesis for therapeutic innovation in clinical
oncology? Taking the root out. Not chopping the leaf.
OMICS,2016,20(12) :681-691.

[3] GURUNATHAN S, CHOI YJ. PARK JH. et al.

Differential cytotoxic potential of silver nanoparticles in

[4]

[5]

[6]

[7]

(8]

[9]

[10]

human ovarian cancer cells and ovarian cancer stem cells. Int
J Mol Sci, 2016, 17 (12): 2077[ 2017-01-127. https://www.
ncbi. nlm. nih. gov/pmc/articles/PMC5187877. doi: 10. 3390/
ijms17122077.

IQBAL W, ALKARIM S. ALHEJIN A. et al. Targeting
signal transduction pathways of cancer stem cells for
therapeutic opportunities of metastasis. Oncotarget, 2016,7:
76337-76353 [ 2017-01-12 ]. https://www. nchi. nlm. nih.
gov/pmc/articles/PMC5342819. doi: 10. 18632/oncotarget.
10942.

VIDAL SJ, RODRIGUEZ-BRAVO V, GALSKY M, et al.
Targeting cancer stem cells to

suppress  acquired

chemotherapy resistance. Oncogene, 2014, 33: 4451-4463
[2017-01-12 1.  https://www. ncbi. nlm. nih. gov/pmc/
articles/PMC24096485. doi: 10. 1038/onc. 2013, 411.

SHAH MM, LANDEN CN. Ovarian cancer stem cells: are
they real and why are they important? Gynecol Oncol, 2014,
132 483-489 [ 2017-01-12]. https://www. ncbi. nlm. nih.
gov/pmc/articles/PMC4316675. doi: 10.
2013.12.001.

VISVADER JE. Cells of origin in cancer. Nature, 2011, 469
(7330):314-322.

KRESO A, DICK JE. Evolution of the cancer stem cell
model. Cell Stem Cell, 2014, 14; 275-291 [ 2017-01-12 1.

1016/j. ygyno.

https://www. ncbi. nlm. nih. gov/pmc/articles/
PMC24607403. doi: 10.1016/j. stem. 2014. 02. 006.

KRYCZEK I, LIU SL, ROH M, et al. Expression of
aldehyde dehydrogenase and CD133 defines ovarian cancer
stem cells. Int J Cancer, 2012, 130; 29-39 [ 2017-01-12 ].
https://www.  nchi.  nlm.  nih.
PMC3164893. doi: 10.1002/ijc. 25967.

WANG YC, YO YT, LEE HY, et al.

gov/pmc/articles/

ALDHI1-bright
epithelial ovarian cancer cells are associated with CD44, drug
resistance, and poor clinical outcome. Am ] Pathol, 2012,
180 (3): 1159-1169.
(2017 — 03 — 17 YR 2017 — 07 — 12 f&[ED
L CE



