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(fE] HAY %] 2-H & M FE (2-methoxyestradiol , 2-MeOE2 ) %f A\ &£ W{J5 CNE-2 T 41 iy
(nasopharyngeal cancer stem cells, NPCSCs) 3458 \iE#% M 07 SUSME R 2 i SO AT ReAILEL . i sk
AV FT I S R IF O % 1Y S CNE-2 T2, Western blot £ j 3 4< CNE-2 4fiff] &% NPCSCs = %,
W2 F-la(HIF-1o) FIAZFE SRR (NF-xB p65 ) 8 383K , 5 R TE B S 0 61 00 194 26 248 0 179 T3t S5 ik
Mo 2-MeOE2 ¥ 2730 3 41, 7351 0.4 8 wmol/L 2-MeOE2 4b 2 55 Wi 124 i , 151 5 5 B B WA 22 4
MBS, CCK-8 F Transwell #1020 i3858 S LR RE ), FREK G X 126 (0.2 .4 8 Gy) BES, s i
SIS AGTIN 3 2 4 AT BURAE ; [R1EF AT 4 pumol /L 2-MeOE2. Ab #5144 5 AS [m] Fisf [1] (0,24 148 )
PRI, Western blot fAS[E) R 2-MeOE2 Zb#H LA} 4 wmol/L 2-MeOE2 AbFRJF 0,24 48 h $#2HUHY
T2H i HIF-1a F1 NF-xB p65 A, G50 HIXFT A CNE2 4, T8 HIF-1o Fl NF-xB p65
BEERAW B (P ) <0.01) , X G 55 T 40 i & 50 2= 240 DO . Dq N J SF2 ¥y T 26 A
CNE-2 4fifffi, 0.4.8 pmol/L 2-MeOE2 Kb T4 il J5 , v 2 3G, 35085 OIR Az K 9 1 41 A Sk 140 2
AR, T ARG FE T I BEAR (P <0.01) s ;BB RE ST R (P < 0. 01) 5 ey7 BUSPERS 71,4 umol/L
2-MeOE2 2H i34 1t sensitivity enhancement ratio, SER) 2}y 1.19,8 pmol/L 2-MeOE2 £ SER H1.39;
HIF-1a [NF-kB p65 25 [ ZRKIEFER(P <0.01) , R FEKHIE ., 2-MeOE2 (4 pmol/L) b3 T4 il )5 e
B[] SE K HIF-1o0 NF-kB p65 25 R IR B EIR(P <0.01) , SEFREREME: . 8518  HIXF T 24 CNE-2
AL, T 20 B R 38 HIF-1ao A NF-kB p65 , 3 H X 7 HA SR A BURPE . 2-MeOE2 524 250411 il S WA
J& CNE-2 T4l 358 A% 1 14 i o7 st , LT AT 58 2-MeOE2 411ifi] HIF-1o I NF-kB p65 £
H#ik,
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[ Abstract | Objective To investigate the effect and conceivable mechanism of 2-methoxyestradiol
(2-MeOE2) on the proliferation, migration and radiosensitivity of nasopharyngeal carcinoma ( NPC) CNE-2
stem cells in vitro. Methods Pre-identified and collected NPC CNE-2 stem cells from our group were used
for this study. Nasopharyngeal carcinoma stem cells ( NPCSCs) were treated by 2-MeOE2 at different
concentrations (0, 4 and 8 wmol/L). After the treatment, the cells were further irradiated by X-rays at the
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doses of 0, 2, 4 and 8 Gy. Total proteins were extracted in 0, 24 and 48 h after the cells treated by 2-MeOE2
(4 wmol/L). Western blotting and colony formation assay were used to detect protein expression of HIF-1a
and NF-kB p65 and radiosensitivity of CNE-2 and NPCSC. CCK-8 assay and transwell assay were used to
measure the proliferation and migration of NPCSC. Results Western blot results showed that HIF-1a and
NF-kB p65 were increasingly expressed in the NPCSCs compared with the parental CNE-2 cells (P <0.01).
Radiation-related parameters DO, Dq, N and SF2 had higher values in, NPCSCs than in CNE-2 cells. After
treatment, the proliferation and migration capabilities of NPCSCs were decreased significantly along with
increased 2-MeOE2 concentration (P <0.01). 2-MeOE2 treatment also increased radiosensitivity in NPCSCs,
showing sensitivity enhancment ratio ( SER) values of 1. 19 and 1. 39 at 4 and 8 pmol/L of 2-MeOE2,
respectively. Moreover, the protein expression of HIF-1a and NF-kB p65 was decreased significantly along
increased concentration and delayed harvested time, suggesting their expression patterns were concentration-
and time-dependent (P <0.01). Conclusion Compared with CNE-2 cells, NPCSCs have higher protein
expression of HIF-1o and NF-kB p65, and are resist to radiotherapy. 2-MeOE2 could effectively reduce the

proliferation and migration, and sensitize the radioresistance to NPC CNE-2 stem cells, which might

o SR KRR, 2016,38(22) 2425

mechanistically relate to 2-MeOE2 inhibition of expression of HIF-1a and NF-kB p65.
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AR ANV RE . H AT, K15 CSCs 19 5 ik E2A M)
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BEZ 55 E RMPI 1640 5535 .DMEM/F12
BEFRR G4 I (fetal bovine serum, FBS) | 32 7 4= K
A-F- ( epidermal growth factor, EGF) | 5 2] 4 41 Jitg 4=
K- ( basic fibroblast growth factor, bFGF ) F1 21 Jitt 74 1k
& Accutase 253 [E Gibco 24777 5, B27 (£ H In-
vitrogen ) ; 2-MeOE2 ( selleckchem, | ¥ AR {k T. 75 KR
25w)) s CCK-8 2 a4 5 - B PR A 3050 &2 ( H 4R Dojin-
do A7) , Transwell /NZ (8 pm) (At 5t I BHARAEAE )
PHCA B ) 5 20 MR A B R R P LR I (38 = K
HEEARWVIFERT) 5 BT NF-kB p65 g (£ [F Cell
Signaling /37 , fRPL A HIF-1a F1 GAPDH BAgg (73
MAEA Y TRARA A s FHi/h B TgG-HR (20X
Y TRABRA ) s BCA # H kB I e 1)
& ECL 71 & .SDS-PAGE Ll ik & (FH e K
VBRI ) o BG4 B34 ( H A Nikon 2
A]) EEZOE R ( H A Olympus 24 7)) , B LE
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2 (100 wg/mL) EGF bFGF H12% B27 ,jitF 37 °C .
CO, (RFECH 5% MANMERE R4 1535, 5~7 df%
R ARABT SR B O MR IR AR, P 3R T2 i a5 3R
RN, SRS ABTIG SR AR S T AR R G
FEAR AR
1.3 2-MeOE2 4 22 @ jtL B 440

FRAE L HH 45K W 3K 11 2-MeOE2 3 A 7 fif T DMSO
H 4% 1 mg A 3.306 8 mL DMSO Fir il #5154k B Ky
1 mmol/ LI 5 o SE 5 B i 52 NPCSC 8 HiCh B 4
FETR, fF LR B A 10°/mL, DAAEFL 992 pL FA T
6 fLAR . SIS0 3 4 OXFBRAL, DA SR R AUm A
8 wL 7 DMSO i X} HE2H s Ik vk B 41« B LA
it 450 4 wL .DMSO 4 L it 2-MeOFE2 (4 pmol/L)
WeREA] ;@ W 41 B L A B A5 8 wL il Ky
2-MeOE2 (8 pwmol/L) WREEZH . N2y ek 6 FLAR & T2
Mu¥EFRAA TR 24 h BU AT I 25000 .
1.4 CCK-8 %m g3 58 52 3

AR A A AN AR A B D HR L S min, IS 2
P PR EE T 2 A I, 50 T A I B R 2 e
W, B AE e R B 1 x 10°/mL, LAAEFL 200 wL A
96 LA, AFA1E 8 N AL, BEFLINA 20 wL CCK-8, F
YMIREFRARIE R 3 h 5 B AR CR DU % 4K 630 nm 4b 4%
FLOLH M D(630) ], LA O pwmol/L AbHE Ay xf R4,
HAthe] D(630) {EH 5 X+ BR4L D (630) {E Y HEAE S e AH
XPHEBE G ), LR R 3 K
1.5 Transwell /s 5 it 4% £ 15

AR AN AR A B R S min 5 12
T PR T 2 40 M O, 250 T AL B B A
o FAASE I RMPIL 1640 85570 A T,
BEER R B N 2 x 10°4~/mL, 100 wL/fLHNA % 24
FLAH A Transwell /N FZE, T FEMA 500 wL &
10% FBS ) RMPI 1640 £3: , & F 37 °C .CO, {KF1
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(200 x ) FEAH, H MRS AL S 40 H , 547
Geitorr. SLEER 3 IR,
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K Z B H GraphPad Prism 5. 0 48045 A4E 7 1
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e”™ )N, S EBEH & (DO) , 7776 M 28 J5 X (Dq) , 4
HEEUN,2 Gy 4HMEAFIG 704K SF2 , JRCST 38 LL ( sensitivi-
ty enhancement ratio, SER) = DO ( %} B4 ) /DO ( 5£ &%
#) ,Dq =DO0logN, S 3 1K,
1.7 & éaRepitxan T 4 g NF-kB p65 HIF-1a &
EEOE &

WCER A LA, 250 J5 3 13, A R I vk EE
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NF-«kB p65 1:1 000 F B¢, —H01FEH L 1sG H 1:4
000 i ¢, BEE IR R G REEUR , 70 ¥ o
1.8 %it¥uik

K H SPSS 16. 0 Geit#k k. HRBRDL x x5 3R
7N, AL U BCR T ¢ K553 A SR BRI R 7 22
G0, AR P bR Y LSD- K3, P < 0. 05 2 22 5
At Lo MM H pearson AH 3G 431 XU

2 #HR
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2 Western blot &l ¥ £ 48 it NF-kB p65 #1 HIF-1
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3 SHBGEHBENAMAMMETHLE
%1 37 CNE-2 4if1% NPCSCs IRt XS F S

il DO Dq N SkF2 SER
NPCSCs 2.574 1.09 2.654 0. 809
CNE-2 1.950 0.65 2.244 0.629 1.32

2.2 2-MeOE2 4 32 4 &4k NPCSCs #9384 74 | it £ 5F 3%
3B AT OB

2-MeOE2 b3 NPCSCs 24 h J5 {81 & B 14 s T ]

VLB B, Bl B 38 5, 3505 BROIR A K 19 7T 200 M 328 3 AR

R E (B 4) . CCK-8 A5 4 ffd 334 58 1% 1 ml W < B

A:0 pmol/L 2-MeOE2 41 ;B :4 pmol/L 2-MeOE2 28 ;C: 8 pumol/L 2-MeOE2 28
B4 FIERHENRAMLERABALE (x200)

2-MeOE2 ¥ £ 1 15, NPCSCs K FE 1T /1 M T B, ik
JEK 72 (P <0.01, 18 5) . Transwell i85 525 (&
6) 25 R ,0 4.8 pmol/L 2-MeOE2 i ¥ ZH 27 4t /N3
JEEFL ) 40 MO 50 53 ) 2 (185 £20) (96 = 14) (37 =
10) ,4 .8 wmol/L 2-MeOE2 4bFEZH i K T 0 wmol/L
2-MeOE2 Z (P <0.01), 5 BEIE i S5 5 k5 i NPC-
SCs FYHCY T BUEME , W] LR 2-MeOE2 ¥ BE3 i, AN [F] X
SRR R R T I NPCSCs 1 5w B T BRI B R AIG; &8
GraphPad Prism 5 1, i Z 0 i BRI A A it 2k
(B 7) AT 0L, G ) 55 i BT i, Bl 2-MeOE2 ¥ B3 38
15, 4 LIS 4 2 4 DO Dq, N SF2 3 A%, LA
0 pmol/L 2-MeOE2 ZH 2y X} i, 4 pmol/L 2-MeOE2 24
SER 7 1.19,8 pumol/L 2-MeOE2 £H SER #71.39(3£2)

1.5+

AR 5 A X G 5E S )

z

¥

25
1:0 pmol/L 2-MeOE2 #2; 2: 4 pmol/L 2-MeOE2 4H;
3:8 pmol/L 2-MeOE2 48; a: P<0.01, 5 0 wmol/L 4 3b4x
5 CCK-8 #fMZaME AR HMIEEAE T

A:0 pmol/L 2-MeOE2 48 ;B:4 pmol/L 2-MeOE2 £8;C:8 pumol/L 2-MeOE2 28
6 Transwell ¥ ZAY{EREHMITEREENRITL (2484 % x200)
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=0~ () wmol/L. 2-MeOE2 /H -4 pmol/L 2-MeOE2 4
—&— 8 wmol/L 2-MeOE2 4
Ig1.0

15001 |

X EAAAF B

120.001 1 N L L
0 2 4 6 8

X G (Gy)
E7 ZHREEERHE 2-MeOE2 AR 5T A 4 75 0 25

®2 FEIRE 2-MeOE2 {£/ 24 h J§ NPCSC XS 5541

2-MeOE2 ¥ JiF DO Dq N SkF2 SER
0 pmol/L 2.600 1.048 2.53 0.80
4 pmol/L 2.160 0. 669 2.04 0.64 1.194
8 pmol/L 1.856 0.55 1.98 0.56 1.39%4

2.3 2-MeOE2 4k 22 4% &4k CNE-2 F 4m fie. HIF-1o A=
NF-kB p65 #%& & k&

Western blot #6125 58 07~ , i 2-MeOE2 ¢ Ji 14
I HIF-1o 25 1 2235 W R R#AIK, NF-kB p65 2% 354 bl
Z AR, Y BA VR EEROME (1 8) o AHOCTE AT A3,
2-MeOE2 ¥ FF 5 HIF-1o A1 NF-kB p65 & [ ik pear-
son R KL r 434 - 0. 968 Fl - 0.983, & I & i
FHIE(P 3 <0.01) o 28 [l 5 434 AT A5 1 H 5 #228 « ik
JE=9.249 - 0. 119 x (NF-xB p65 & [ K FEE{H) -
0.039 x (HIF-l1o & 1K BEAE) , R = 0. 984, [a] )5 77 &
ALtttz L (P <0.01), ] 2-MeOE2 (¥ [y
4 pmol/L) AbFEF 205, 43 1] 0,24 48 h 2 HUEH,
Western blot % Bfl i I ] %E + , NPCSCs 4f ffi NF-«B
p65 HIF-lo 25 [ R BB IR (P <0.01,%K 3),
HIF-1o fl NF-xB p65 # [ 3235 2 [H] 1 2 W] i A% 1E 4
% (r=0.999,P =0.032) .

1 2 3
M W NFLB 65(65%107)
. —HIF-1a(120x10%
S S S A\ PDH(37x107)

1: 0 pmol/L 2-MeOE2 28; 2: 4 pmol/L 2-MeOE2 48;

3. 8 pmol/L 2-MeOE2 21

8 Western blot #& il 7~ [F] i B 2-MeOE2 4+3E NPCSCs
24 h J5 HIF-1a NF-«B p65 & H iR ix

%3 2-MeOE2 48 CNE-2 T 41} A< [5] B (8] NF-kB p65 ,
HIF-la EEFRIE (n=3,x+s)

2-MeOE2 kb1 J5 i} 7] NF-kB p65 HIF-1a
0h 56.54 £5.98 61.39 £6.86
24 h 35.41 +4.06" 28.11 £3.97°
48 h 8.04 +1.46° 10.51 +2.11*

a: P<0.01,15 0 h sk

3 itig

AR FT I C 5 48 NPCSCs, 4558 © WL 1
AN CNE2 i R B s AR # a1, &
1k CD133 ,CD44 DL FHEAR CIEIN ™ AHiF5x
HI Western blot DA J2 e JE B SE B0 A5 NPCSC i3 A4
CNE-2 4ififu ) HIF-1a #1 NF-xB p65 & 1 235 LA K ik
7 HURAE , T ILARXS TR A CNE-2 48 fifl, NPCSCs HA
R HIF-1a A1 NF-kB p65 25 [ 238 R R A O 7
THURPE

2-MeOE2 J2: M — B 7R P9 AR ™ 9, H A IEAR
N—R PSR BRE RS & B HA
2 R S REL I S T A 2oy 2 T e R
T (43% HIF-1a'7) # NF-xB™') ) 35025 | % 22 Bl fif
A S RHE R A BB Y, H 2-MeOE2 X
NPCSCs FIVEFI M ATE R . ASLE R & 2-MeOE2
WP = NPCSCs 1A K AZ M il , 4 i 334 58 0 ) I
FERe T REAR, HOTT BB 3 &, B 2-MeOE2 RE 111 il
T4 s 5 E R TG NPCSCs 1 0T Ut

Z EUIRBEAE S 5 ) e T R 1
£ WSEAAE TSI . Z BT HIF-1
F3K HIF-1a S HIF-1 {9 TN REVE T WL HIF-1a
FEIRAEBREAS T AR HHE  JE R) A Sy DA T el 400 L A 2
— RGN B, 255 e 10 1 2B L A O T
RAIEBRRAI THRBTE™ 7 . WFER M, 2-MeOE2 figffi
S R R, F- 0] HIF-1o B2 A R DA K HIF-1 5% 5235
PET S ERAE /N B AR B A5 | i L
I 55 WF 5% P UE 9 2-MeOE2 BE 1) ] HIF-la 1) 38
BT R RLFRA TR AR ,2-MeOE2 figiH Y HIF-1a
(2235 , JET 2 NPCSCs (W34 58 3B By ik
FHEBEAEYFE, R Western blot #5 Il AS [F] v B L
FASTR] ) ] 2-MeOE2 4b Ff J5 4% 2 40 ity HIF-1a (1) 55
ik, 454 SPSS Gii 40T 2-MeOE2 & HIF-1o 25 11335
RO R KRR, 45 R B HIF-1a 85 &R
B 2-MeOE2 ¥ 38 &7 M FEAIG , - HL B 2-MeOE2 1 F B}
V) 2 177 AR, EL A A S A R B I fRIARORE P . PR,



http ://aammt. tmmu. edu. cn

o SR KRR, 2016,38(22) 2429

FeATHE M 2-MeOE2 411 fhi] HIF-1a A9 75 ik 1R ] fig 2
2-MeOE2J1]I ] NPCSC 3458 | 385 K 3 in ooy f sk
1) EEZLHLH

NF-kB & — B S 7, 22 M (R 6 S i)
()t R PR 3 28 e AR, p6S & NF-«B
A BT PR IE ™, BFTE W, 2-MeOE2 fig i 45
NF-«kB p65 (1335 K i 14 5 Wi 22 F ged 1) 26 4 55 08
T2 SR NF-kB 7E 2-MeOE2 il o £ K Hh i1 £
a5 2 1y, T H A [ NF-«B 1% P 0 i 988 40 i op
2-MeOE2 j=A: Ui ARl o il , 7617 51 ik LNCaP 4]
i, 2-MeOE2 BE3 i NF-xB ¥, {H7E PC3 4fi fifd
2-MeOE2 g [& ik NF-xB 3% . I H 2-MeOE2 #4 i
NF-wB I P 2 175 5 10 2 5 B 20 M 0 1 B e 400 B i
PRIEHY [ if A TR 4 S T A A 98 K B NF-kB g 1A
YN EMT 3 i £+ 5 NPCSC 4 4by7 R4 s . 3k
fITHEN . NF-kB 7E 2-MeOE2 #ij1fi] NPCSC ¥4%H i /% &
BOTHSTH A EEAEH, Ak — BB 2-MeOE2 X
NPCSC 1EFH AL H], % F Western blot 3 T 2-MeOE2
ANTr] v 5 F0 B[]/ 1 IS T 40 i NF-xB p65 25 4 19 Bk
A5, 454 SPSS 3 & B NF-kB p65 [ 3% 35 Xf
2-MeOE2 HA7 HH 8 (VR FE I gosit , 22 2-MeOE2 fE
BRAMH S0 CNE-2 T4l il NF-kB p65 ik, I H
RATHE S 2-MeOE2 1] NPCSC 3% | i 7% S 3% fin
JIT RO 6

AW R, i 2-MeOE2 ¥k B #8425 NF-kB p65
5 HIF-la 25 1 FEARA A G fa 3. A3 F 58 3R B,
HIF-1o A3 3 NF-xB 57 3O 85 728 52 M 982 200 1Y
BRI TT FRATHEN 2-MeOE2 % NPCSC {4795
RNV P B8 2-MeOE2 1] T HIF-1o/NF-kB {55
W, HAL A BF 5T 2 B, NF-«B {8 76 3L K S 98 75
HIF-1o %% 57" 0 FF DL #E NPCSC 1, NF-kB 5
HIF-1o Z [A] 4 5C RiE A Fpik— 258, Ak —
FH A NF-xB 5 HIF-1a 7E 2-MeOE2 $ji ] NPCSC 3
B R BB T VR AR RS R R TSR R T
PHE AL )T I NF-kB 5 HIF-1aRNA , DA HH#f) NF-«B
1 HIF-1o 2[RI P45 6 R DL — 351 2-MeOE2 $ij
BN AR, Sk 2-MeOE2 47 i 1 PR I FH £ 41 512
B
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