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ABSTRACT Objective: The dimensional cultures (spheroids) were generated from Ovarian cancer cell lines (SKOV3) in order to
enrich for CSCs. Methods: Stem cell markers ALDH1 were compared between CSC-enriched spheroid culture-derived cells (SDC) and
the corresponding monolayer culture-derived cells (MDC). We evaluated the effect on proliferation and function of SDC or MDC on T
cells in transwell assays. To compared the immune suppression gene expression of the SDC and MDC in RT-PCR assays. Results: We
show that CSC-enriched SDC populations exhibit a higher proportion of ALDHI1 expressing cells as compared with corresponding
MDCs. The proliferation rate of T cells cocultured with SDC was significantly less than that of T cells cocultured with MDC. The
expression of cytokine production of IFN-y and IL-2 by T cells cocultured with SDC was significantly less than that of T cells cocultured
with MDC  (P<0.05). RT-PCR results showed that the expression of SDC gene, such as Arginasell, IDO, IL-8 and TGF-B,was
significantly higher than that of MDC, specially in Arginasell and IL-8. Conclusion: Spheroid culture is a reliable method for obtaining
ovarian tumor stem cells. Consistently, we have found in ovarian cell lines (SKOV3) a strong immunosuppressive activity exerted by
CSC. Al T cell functions investigated were suppressed upon co-culture with SDC significantly stronger than by MDC. This maybe an t
escape mechanism from immune cells supporting sustained growth of tumors and hampering immune therapeutic strategies.
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1 AR

1.1 #F#l
L1l AR E  UNE bR dn i & SKOV3 Il B i A4y
Bl2E B M (ATCC).

1.1.2 FEXFIFI{LEE DMEM k33 (Invitrogen 23 7)), RP-
MI1640 3535 375 75 % (100U/mL), 4% 75 2 (100 pg/mL), 10%fi4
4= 1fit i (Biochrom /A ] ), EGF #1 bFGF(Biochrom /A &), AT &
IL-2 1 IL-7(ImmunoTools 3 &), ALDEFLUOR il £ i3] &0 (T
A, JUR B RN HIA I, SE ) ; CO,: B FRAi(H A =3F
2wl A i (BD A Hl, 35 F), £ E B A5 (Olympus 23
AL, HAR),

1.2 7%k

1.2.1 ASME M BEZMAPBMO)IEIE  PBMC Mgt {4
Y I V& 3R 45, 3@ xf Ficoll-Hypaque %5 J8 #6 J& 55 .0 70 5
PBMC, 58 A#P#A 10 ug /mL f¥] EGF #l1 10 ng / mL bFGF,
HA R IL-2 F1IL-7, 1%0) 7 8 2 1558 ) TC I &+ 263
Rk g% 8 37°C 72 h R eSS VAT, B0 R R AT
JEET 20T {47,

122 SRR AIRIE (T 0.25% ARG A0 T2E K
O L9 40 R PR AH A 22 SKOV3 T4k il A 240 23 , 200 rpm
B0 10 min J5 3725 FIE B AR 2% 1004/ FLIN S B, 1

il B S B AR 5 AL JC M 3 R 97 3% 2~ 3 mL, JC I3 455 9%
% RPMI1640 14 10 ng/ mL bFGF .10 ng/ mL EGF., i 3~ 4
T e, MG T WS SKOV3 4i A f ek L, 3256 FH AR
2-3 [RUUE M ETEER

1.2.3 ALDEFLUOR ##f >R ALDEFLUOR 43-#7J7 %
BN ALDHI (33K HE1 7430 , AR Y8170 & B B 43 A7 55
B HAARSTRAE  40 um JESRICSE A ATAEER , 22 ERETH AL 8 min
Ja, REWAT 10 IRIFTE R AR . BIFESA S pl
ALDH JiK#) BAAA w1,37C FIFH 40 min, {E MR, T
TR, KSR A S WL bRt iy ALDH 411 ) 5
DEAB, REBZEHIGHAZHB MY 3 K, FEET 100 X1 I8 F
% i P AR TR A A LG

1.2.4 Transwell #£3E3%  BRUKE 202 40 M e FP T 1E 24 FLES
Fet i EIZ LN 15 BT (O 4 - S0 I SAZ A ) o 20
T BB (0.4 wm FLAR) o A1 I B2 40 i3 5 3 1
FH¥L CD3/CD28 # ¥k (Invitrogen)., I PBMC Fpi4E Ay B4
X B o A 37 SR 4/ D L A% 200 G B R R Ak B EL TRD VR ) B
JE AN AR R B T 20 M R B S 56 . MR I A AT A S Rk R
SR RN SR 6 K, B Ania it T 4T o

125 THRANAMEEFHH AR ATEARBILLN 10 pg
/mL BFA #4740 [E 2 BE B, J4E 37°C .50 mL /L CO, W44
TR T 40 18 h, F-43-%IF IFN-y-FITC \IL-2-Percp, #3ic
IFN-y,IL-2,PBS 755, A 400 WL PBS HEAML, Ji =4l
A ARSI

12.6 LEFRHEE PCR A5 40 M A 555 S 1 B o s
o R Ay 3k :12.5 wL 2x SYBR Green PCR Master MiX, 1
nL [ cDNA, 523 B2 0.3 wmol/L, 2 1 4514 « K2 4
::95C ,5 min, 40 AMEFF:95C A5 155,58°C iRk 155,72C
ZEfih 30 s, J GAPDH {E RS 5LH, 51T 5 IR 1,

#* 1 PCR 319551

Table 1 Primer sequences used for RT-PCR in immunosuppressive expression analysis

Transcript name

Forward primer sequence(5'-3")

Reverse primer sequence(5'-3")

Arginase I1 TCGGTACCATTAGTGGCCATG CTGTCCATGGAGATTTCCTGATG
IDO AGTCCGTGAGTTTGTCCTTTCAA TTTCACACAGGCGTCATAAGCT
IL-6 CACAGACAGCCACTCACCTC TTTTCTGCCAGTGCCTCTTT
IL-8 TGCCAAGGAGTGCTAAAG TCCACAACCCTCTGCAC

IL-10 GGTGATGCCCCAAGCTGA TCCCCCAGGGAGTTCACA
TGF-B ACCTGCAAGACCATCGACATG CGAGCCTTAGTTTGGACAGGAT

1.3 GitEaHh

St L& fd 1 SPSS % {4 Windows (version 15; SPSS,
Chicago, IL, USA), H t K36 8 i 2= 5, LA P<0.05 S22 5
HAGI 25

2 &R

2.1 P& E R MR R SRR AR R Bk BRI IR T AR
NP | Rz P 40 i 2 S TR AN s SKOV3 4R bk 7 &
bFGF F1 EGF fYJCIM IE R B 1 R BB TR B 57 7-10 K. %4

JiAk b AT BT i B B TR BRI, X SR AR AR T
T8 28 W I AT i i (R 1)
22 BPE FREETEMAEZE MDC F0 SDC #95% BUHE

AHFFE R, A ORI R e A0 Z SRR AR i SKOV3 4
J Rk, 38 5% E e MDC it SDC # ALDH 375 4 6 0 52 3k
HA B I T A0 BB O AF AE . NIEL 2 fif /R, SDC MY SKOV-3
(MDC:9.70+ 0.265% ,SDC:58.9% 1.049%)(P <0.05),
2.3 ¥t T 4RRAIETERYHIH]

TR A G e DR AL, ARBF ST X CFSE 7 B i 56
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Fig.1 Representative images of SDCs from ovarian cancer cell lines SKOV-3 in suspension cultures
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Fig.2 The results showed that the expression of ALDH1 in SDCs was significantly higher than that in the MDCs by ALDEFLUOR analysis
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Fig.3 Ovarian cancer cell lines SKOV-3 SDCs and MDCs

inhibit the proliferation of T cells. Compared to MDCs,

SDCs showed much stronger inhibitory on T cell proliferation
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Fig.4 Suppression of cytokine expression by SKOV3 CSCs. The expression of IFN-, IL-2 in CD4'T cells from 2 donors co-cultured with SDCs was

significantly higher than that in the MDCs
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Fig.5 Quantitative PCR analysis of the mRNA expression of
immunosuppressive factors. The expression of mRNA isolated from SDCs
was higher than that in MDCs, especially in IL-8, Arginase II. Significant

differences were p<0.05
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