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Abstract: [Objective] PPAR-y (peroxisome proliferator-activated receptor-y) antagonists have been documented to induce
cancer cell proliferation inhibition and apoptosis. In the present study PPAR-y’s effect on cell growth of NPC cell lines and the
possible mechanism was investigated via its selective inhibitor T0070907. [Methods] PPAR-y mRNA and protein expression in five
human NPC cell lines (CNE1, CNE2, HONE1, SUNEI, and 5-8F) was detected with RT-PCR and Western blotting analysis. NPC
cells growth inhibition by T0070907 was measured by MTT assay, and cell cycle arrest of NPC cells treated with TO070907 was
assayed by fluorescence-activated cell sorter (FACS) analysis. Cell cycle-associated protein expression was detected by Western
blotting. [Results] PPAR-y was expressed both at mRNA and protein levels in five NPC cell lines. NPC cells’ proliferation was
significantly inhibited by T0070907, and the growth inhibition was dose- and time-dependent. CNE1 and CNE2 cells treated for 48
h with T0070907 markedly accumulated dose-dependently in the phase of G2/M, while they differed significantly (P<0.05) in
the phase as well. T0070907 suppressed expression of cell cycle-related proteins including Cyclin A, Cyclin B1, Cdc2, and Cdk2
but increased pCdc2 expression. [Conclusion] PPAR-y inhibitor TO070907 could induce proliferation inhibition of NPC cells to
the phase of G2/M, and this cell cycle arrest might result probably from regulation of Cyclin A, Cyclin B1, Cdec2, Cdk2, and
pCdc2.
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¥ Z B RN, PPAR-y 5376 iR ZE & 4 fig
PEGAL WO 5 5 4E TP 28 X Z K (RXR) S5 5T L
S BRI R SRR N S 81 R R A T
(peroxisome proliferator response elements, PPREs)
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T4 A AT Y 2 2N 7] 3 T0070907 24 52 [H Cayman
28 A P2 MTT (3-[ 4, 5-dimethylthiazol -2-y1 ]-2, 5-
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Trizol “& 3 H Invitrogen INAE) PP RT —8E S Rl
& & PCR Mix Perfectshot Taq b K& T AV A
FR 2\ ] (Takara 28 7)) 72 i S 5T N PPAR-y .Cdk2 |
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WA, BA S 50w nE v, A i M
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SEIFRI 2y 02 48 h, Jir A S 50 Yo 1 200 B 0 AR 1
AT,
1.3 RT-PCR ;£#ill PPAR-y mRNA HJ3&RiE

H Trizol 24773 £ U4 41 B S RNA | 484087
R v e s HoHe B B 2 g RNA WEA7 300 5% 51
DL GAPDH [ iy £k VE N 2 B E4T PCR 47
W, BAHARER 3K, WA RUMBERR,
PPAR-y KA B (474 bp) 51 F4 . LR 57 -
TCTCTCCGTAATGGAAGACC-3", FiiE M 5 -GCAT
TATGAGACATCCCCAC-3'; GAPDH J:[A H B (322
bp) G141 LW 51 A .5 -CGGGAAGCTTGTCAT
CAAT GG-3', FiiFH 5'-GGCAGTGATGGCATGGA
CTG-3", PCR W 5544 .95 CHIAEME: 3 min; 2R )5
94 °C 30 5,60 °C 40 5,72 °C 45 s 3£ 30 MEH ; %
Ji 72 CHEAH 7 min, HU N9 5 L, fEIR £ 8%
et 1.5%MBREHEEERE T 130 V YK 30 min, 7F
SHMEERENARACT W TFHARE
1.4 Western blot # il PPAR-y & 5 5 £ il J5) 1A
HEXEANRIE

WX B K WA, inA 2 x SDS 4fl ifg %4
fl PR A S R 1, SR8 ot B kA T 4R
R VRS MR, 8% 1 — Jot Stk iR ik —
B TR M T R 6 I FL VK (SDS-PAGE) #1743 B3, SR I
R EMIR A 4E Z B 50 mL/L B9 Ag 2F 15
4 2 h, i A PPAR-y.Cyclin A Cyclin B1.Cde2 .
Cdk2 ,pCdc2 & GAPDH —#1(1:200),4 CH 3%
IRIFE R, H =PI I BE g th R K (tris-
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buffered saline tween 20, TBST) Ve[, in AAH R —
i, IR FBEE 1 h, TBST Ve H ECL 5] &
(Cell Signal 2> &) B, wh A, F14# /5 H Quantity-
One FAFHEATIREE AT,
1.5 MTIT £#& i PPAR-y # & %I T0070907 %
NPC 4 Rt 58 #9241l

541 L DL REFL 2500 B9 %% B AP T 96 FLAR ,
Ly T0070907 2H | FH A XeF 1 26 A1 B 44 i iR
4, A 24 h A RE IS I A 259, BHE X B4 in
A4 (Cisplatin, DDP) | BF 4 X5 B ZH A I AT fnf 24
PIAb B, RS 3 AFATEL, B 37 C R BUy
B 5% CO, 551 R 1555 68 h, SRIGHMIA 20 uL 5
mg/mL MTT, 4k L2 15 5% 4 h, FERF SR, A 200
wL DMSO JFUR , 7E e ik e L PR 10 min, f55¢
s, BRI T 570 nm F1 630 nm
WA AL I B AL WG FEAE (A ), Bliss ¥
E3 H 2B e B (50% inhibitory concentration,
1Csp) o F& T IRAZCR H HFHHIHIZ, PPl R = (6f i
HOABE-HZHUA A HME)/ A A YE x
100%, FrfiSCmER 3 K,
1.6 i = 2 R {46 ) 4 Ae JE) A BRI 1B R

# NPC 4L 6 x 10*/mL 50T 6 FLAR, 55
F% 24 h 5 AN B LT 1 AR TR 2 Y 0070907,
YEFT 48 h JGSCEEA AN, A AY PBS TRVEY 2
K, 70% 0K BE R E 17,514 x g B0 10 min, 3
OB, FRUCE TR T PBS, 40 i 25 il 4k 9 I (PD)
10 weg/mL {4 5 min, 4 Ci#E% 30 min J5 , 7EHL 2
AU HEAY LA 4T A DNA &40, R DNA &7
A AR AR RE L G, .S AT Gy/M 40
Jii 53 A B DL K 45 B3 B o L ), LYSIS Bk
(Becton-Dickinson 23 &) ) #4741 Bfd & 11 43 #7
1.7 ZitESHR

JH SPSS 10.0 et F b 3, R HI R R
T5 Z Wit AT ZAFEAR YR teAL . Geit2fab B
P<0.05 INhZERAGITHEX,

2 % X

2.1 PPAR-y 7£ NPC itk PR IEE R
RT-PCR F1 Western blotting £ il 2% 5 & 75 |
PPAR-y 7£ NP69 .CNE1 ,CNE2 HONEI SUNEI ,5-
8F A0 A Rk & S WK 5 0 IR K T T
EGE T s, S 22 A g7 B (P <

0.05), H PPAR-y HYZRIETE NPC 4 otk b W] 5k 4%
TEH B [ R 40 M AR NP69 B, I 4 Ak 4 M bk
CNE2 % b itk CNEL &, 2R A Gt
X(P<0.05,&1),

A
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B
g ONP6&9
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= CNE2
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PPAR-y expression

Bl 1 RT-PCR #1 Western blotting ;:4 il PPAR-y
ERMEOEER S LKA (NP69)Fn
5tk NPC i g Rix
Fig.1 PPAR-vy gene and protein expression in human
nasopharyngeal epithelial cell line (NP69) and five NPC
cell lines measured by RT-PCR (A) and Western
blotting (B)

GAPDH was used as an internal control. The relative amount of
each protein was calculated based on its GAPDH. Sample results of
three different experiments were demonstrated as mean + SD. PPAR-
vy expression in NP69 was much lower than that in NPC cell lines.
PPAR-y mRNA levels of CNEI and CNE2 differed significantly as
well as their protein expression (P < 0.05).

Lanel: NP69; Lane 2: CNEIl; Lane 3. CNE2; Lane 4.
HONE1; Lane 5; SUNE1; Lane 6; 5-8F.

2.2 T0070907 X NPC 4 PPAR-y & H &R iZH
A

CNE1 ,CNE2 4351 4y 55 43 AL FIR 73 A 1) NPC
i i Pk , Western blotting il 25 5 g 7, FHAS [ v
FE 1) T0070907 (6.25.12.5.25 pmol/L) Ab¥H )5 |
CNE1 ,CNE2 ZH i b PPAR-y U35 F I, H.
Wit 25 )W FE () T e B BB f 45 Mk B 4 2 (i)
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=R A G E X (CNE1 4. F = 159.58,P < WL CNEL,CNE2 4l Jfl [3] ) PPAR-y £ 111 &
0.05;CNE2 41 .F=178.03,P<0.05) ., #H[F T0070907 IRESTGITFEE (P> 0.05,K2),

1 2 3 4 = 1)
. - i é 150 ——;
e el o
: % _|1) @ 6.25 umol/L
- - o 100 & @ 12.5 pmol/L
E e Sk
g 50
CNE2 PPAR-y—— S S o s B
o oL
CNE2 GAPDH—, (P T T a CNE 1 CNE 2

T0070907 concentration {umol/L)

2 AEKE T0070907 &2 48 h 3F CNE1,CNE2 40k PPAR-y & B R AHI T
Fig.2 PPAR-vy proteins expression of CNE1 and CNE2 cells treated with T0070907 (0, 6.25, 12.5, and 25 pmol/L)
for 48 h evaluated by Western blotting, 1) P<0.05

The relative amount of each protein was calculated based on its GAPDH level. Results are expressed as mean + SD of three different

experiments. There were significant differences between the samples and the control (P<0.05).

Lane 1: control; Lane 2-4. TO070907 at 6.25, 12.5, and 25 pmol/L.

2.3 T0070907 3+ NPC £H B3 58 Y 241 (26.93 + 1.03) wmol/L A 5 (19.23 + 1.31) wmol/L,

MTTIEZE R B, AS[FEVREE () T0070907 XF 5 Bk 5-8F Al HONE1 45k, 420 ) 2 5 ¥ 51t
il NPC 20 J 344 5 a8 AR, ELRE 25 vk FREX(F=131.2, P<0.05), Xf CNE1 ,CNE2 4f
B BE 0 A0 AR T S B 2 (18 3) . T0070907 Xf YL B 3 R A LA SR s, B A S TR] () B
CNE1.CNE2 .HONE1 .SUNE1 ,5-8F 4il ifi i 1Cs, {H K EFEAD R BT . BT, T0070907 Y3 58
A3k 12.61 + 0.48 .14.40 + 0.71.20.5 + 0.35, IS4 52 e B R TR AR (1 4)

100 . 120
£ s} ,;* & 100
8 o A/ —+—CNE1 £ 80 . ——CNE1
= [ 1 _ _ -
5 A = oNE2 8 o0 -+-CNE2
g 40 1 “a-HONEL 8 o --&--HONE 1
E 20} A S l ﬂ 20 T —#—SUNE 1

0 o 0 e o -
0 1.563.1362512525 50 0 0125 025 0.5 1 2
T0OO70907 concentration {pmol/L) A DDP concentration (pmol/L) B

B3 MTT ;%15 T0070907 #1 DDP XF NPC 4 A 38 530 1 4E
Fig.3 MTT assay indicated proliferation inhibition of NPC cell lines treated with T0070907 and DDP
A: T0070907; B: DDP

2.4 T0070907 Xt NPC 4 i1 JE) 25 1 2% i 109 1) 20 M L 9 B ARG L S 309 40 B e 451 A A AS K T

T0070907 %} CNE1 ,CNE2 4l g 1 & 417 1 /= H] G/M A A 41 i EL A5 BH B 38, 45 ik B L 1) 22 R
Rzl E I = W B2 2 IS =1 e S K 3 A it L (CNE1 41 .F = 1104, P<0.05, CNE2
Jukk, BRI 0070907 X3 14 b 4 o & H 1) 5 4. F=3082, P<0.05),Ifi CNE1 ,CNE2 # 7]
Wi, 2559 78, T0070907 7] LUf# CNE1 ,CNE2 40 FEZR G/ BHBH (0 4l Ml 22 IR gt 2= L
Go/M WY L3, B 35 FH 28 9k B iy 85, b1 G, (P>0.05,%1),
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s 80 K s B0
S ——172h s ——72h
g g eof
g g
= 5 40
2 o 2 I
'E 'E 20+ o .7-‘-"-‘)":”"'

0 0 1 1 1 1 1

0.00 1.56 3.13 6.25 12.50 25.00 0.00 1.56 3.13 6.25 12.50 25.00

T0070907 concentration (pmol/L) A TO070907 concentration {umol/L) B

E 4 T0070907 42 24 .48 h & 72 h [5% CNE1(A),CNE2(B) 4 pa po &5 N H11E A
Fig.4 The proliferation inhibition of CNE1(A) and CNE2(B) cells after 24-, 48-, and 72-hour treatment with T0070907
indicated by MTT assay.

F 1 T0070907 3t CNE1 #1 CNE2 40 A1 & #i 43 75 B &2 i
Table 1 Distribution of CNE1 and CNE2 cell cycle after T0070907 treatment

Percent CNE1 (pmol/L) CNE2 (pmol/L)

(%) 0 12.5 25.0 0 12.5 25.0
G2/MVY 7.5+0.2 15.1+24 257 +x1.1 7.6 0.8 11.8x14 27.6 0.8
Gl 64.5 +3.1 46.6 +3.4 454 +0.6 69.0+4.3 54.7 +4.1 45.1 £3.1
S 28.0+3.3 383+1.2 27.6 +0.8 23.3+4.8 35.1+£3.8 272+24

1) P < 0.05 between groups. Results presented as mean + SD.

2.5 T0070907 3 NPC i FEHAE X E B RIEM
A 3 4+ @

Western blotting 4% % i /< , T0070907 (6.25 .
12.5.25 pmol/L) AbFRJ5 , 4 A J& 193 AH OC & H 3.1 PPAR-y EMEHRIRIE
Cyclin A Cyclin Bl Cdc2,Cdk2 13 ik 8 %5 X} PPAR-y 75 \ZE Z T i 40 i b G 3Rk ) JF
WL B B N, ELBEE AL PE25 vk B B 5 T [ XPYEFE oA SR T B R B 2R K1Y
B, BEERILIN Cde2 FIENZ W (P < Hor i 45 2R 7R PPAR-y 75 1E S WA K2 48 fifg A

pCdc 2— wm == - -
GAPDH— “

Bl 5 Western blotting &l T0070907(0.6.25,12.5.25 wmol/L)4t3E CNE1,CNE2 £Aff 48 h FX1 BB L &Y
Cde2 RiZHI= M
Fig.5 pCdc2 protein expression of CNE1 and CNE2 cells treated with T0070907(0, 6.25, 12.5, and 25 pmol/L)
for 48 h evaluated by Western blotting; 1) P < 0.05

100 [~

0.05,5.6). NPC 4l ¥4 ik, HETE MR EHEBATE
CNE1 0 625 125 25 g 6oor 1
pCdc 2— ww wen - S so0f
§ 400 o 0 pmol/L
GAPDH_“ & 300!} 2 6.25 pmol/L

CNE 2 £ @12.5 pmol/L
% 200 025 pmol/L
&

CNE 1 CNE 2
T0070907 concent ration

The relative amount of each protein was calculated based on its GAPDH level. Results are expressed as mean = SD of three different

experiments. There were significant differences between the samples and the control (P < 0.05) except pCdc2 protein of CNE1 at 6.25 pmol/L.
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S 150
2
, % g 1004 00 pmol/L
Cyefin Bl — ".-‘3 = . 06.25 pmol/L
2 . B12.5 umol/L
Cdk2—— W S S SO[| 825 pmol/L
H :
P — - o
Cde2— WS Sy 5 L[
Cyclin ACyclin Bl Cdk2 Cde 2
GAPDH— = = S a— Cell cycle reated proteins A
1 2 3 4 S| N
Cyclin A S—— g 4_|1)1) P )
Y ; 5] 100t “I .j I_l o ¢ pmol/L.
Cyclin Bl— ” —_— E - - - 0 6.25 pmol/L
— o - - - @ 12.5 pmol/L
B - s - o 25 pmol/L
Cdk2— M — g sopf; 7 | 3
§
Cde 2— S —— 2 -
A 0L — :
GAPDH— e aamm s < Cyclin A Cyclin Bl Cdk2 Cdc2
Cell cycle reated proteins B

6 AFEIRE T0070907 4h3E 48 h /5%t CNE1(A) CNE2(B) 4 E#AHEEA Cyclin A,CyclinB1,Cdc2,Cdk2 Rk K220
Fig.6 Cyclin A, Cyclin B1, Cdc2 and Cdk2 proteins expression of CNE1 (A) and CNE2 (B) cells treated with
T0070907(0, 6.25, 12.5, 25 pmol/L)for 48 h evaluated by Western blotting, 1) P <0.05

The relative amount of each protein was calculated based on its GAPDH level. Results are expressed as mean + SD of three different

experiments. There were significant differences between the samples and the control (P<0.05) except Cdc2 protein of CNEIL at 12.5 pwmol/L and

Cyclin A of CNE2 at 6.25 pmol/L.

Lane 1: control; Lane 2-4. T0O070907 at 6.25, 12.5, and 25 pmol/L.

%, w4k NPC 4ifis CNE1 Hr 28345 TR0k
NPC 2 /s CNE2 H 3K, Zhang S5 MVAF5E 3 B
PPAR-y TE1E# D S b Jo 3R 3k |8 il R PEFn 10 141
SR R A A 1 S P R RS Rk
28 il B SRS A 26 3235 . Sahin F2
FH 4 988 21 20 Ak 27 Ty 2 A 00 FR DR B 008 9tk R U
(FA) BEHLIRIRIE (FTC) A1 Hurthle 40 8% (HCN)
h PPAR-y B IBTENL, KB FTC iR K
HCN FA B W 3% (57% vs. 4% 13%) , 16 W
PPAR-y 2635 A e 40 i MR A o6
3.2 PPAR-y #HF a9 51 ph 8 4E A

A & PPAR-y IR e g /E FH 2 A Gl
Burton ZE 4] PPAR-y F#I il 5] T0070907 .GW9662
X 7 A I 20 PR VR A R O Ak L R 400 R VR 1 A
Y RIS D AR RS G A AR SR T T, 4551
FEH , T0070907 11 GW9662 E A4 W i 1) 184 4 11 il
Y H, Schaefer 25 HZE T0070907 #1] PPAR-y J&
A B L JFF 9 200 B 00 A/ 56 S ) R B, 75 S A 2
BT ; Nakajima 25 (P8 T0070907 HE % B 41

il IR A g 1 Sl B AR o g B e R e 0 . AR
[ FE & 38, PPAR-y #1551 T0070907 # | T~ NPC
YRR PPAR-y BRI, iz bR 4 A= 1 H
e
33  PPAR-y ##I%] T0070907 HifhiE1E A AIHLEI
M SCRRARIE K F , PPAR-y 1005 350t A 76 FH
AL S22 00 K 2 B SO REL o | 4 B T35 S 4D
il 0 A R R AR AR 28 00 45 LA DT, A
L5 R R PPAR-y #l i 71] T0070907 X§ NPC 4
L Py 4 40 ] 5 4 ] B 7 BHL T A G, NPC
Y28 T0070907 AbFR 5 I 4 B T Go/M 1,
CDK2 5 cyclin A Z54 /2 G, )5 gh F ik
TR LB A 2243 B4R IR R - H)) Cdc2/Cyclin
Bl AW ZAM N G, BAHEA M 1 i) 5 28 45 [
T, Cyclin Bl (5 HIEE MW Cde2 MO TE, A
S AE B R | 25 T0070907 4 FE S Y NPC 20 i,
4 M ] W AH 55 25 1 Cyelin A Cyelin B1 Cde2 Fll
Cdk2 SR RIAWI I TR, MBRR LAY Cde2 1
M FIR B HTHE R, f L FRATTHED , T0070907 1 il
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PPAR-vy J& Al fig i & T 9% NPC 4 ffd Cyclin B1 [
FIRETF Cde2 KABERR AL, JH] T Cde2 BYIE T,
S PHAE T G/M #, T0070907 %} CDK2 5
cyclin A [ N AAS A TICIL A T 225754 .

YE2 PPAR-y B9 Hil57] , TO070907 5 PPAR-y
(%) Cys313 HAELE G5 R/ T Z R R, Bk T
PPAR-y/RXR 5 . RARHE AL R F 1 3246
H A PPAR-y BB o (HAD ] PPAR-y 16 fLS
Q] 9 425 40 MBS A AR G B LTSRN TS 4 L Schaefer
ZEISIREHRE PPAR-y 415 GW9662 il T0070907
WA E A ER TR T 45w A kA= T R
TR0 TR A5 2R |, 40 e B T M4,

FATHEM , PPAR-y #1551 T0070907 X NPC
20 B P 244 5 0 VR R T BB DL R iR AR S .
T0070907 5 PPAR-y Z5& )5, #iil T PPAR-y 1Y
AL, SEmR T RSB PR (%28 5i , DA 8145 4 i S0 1)
MREFAIEIS, Cyclin Bl B35 R, #RiL
Cde2 FIKMZ Cde 2 WG PEFEAL, L CDK2 5
cyclin A [ I8, {45 4i R BE I T Go/M 1, X 7
T S BRI 1 o i — 2P Y

Zi B ik  PPAR-y #4155 T0070907 w] B &t
Tl NPC 4 PPAR-y [R5k, JF H.5 1 2 40 ifd J&]
) Gy/M MR, AL AT B2 I 45 Cyclin A
Cyclin B1,Cdc2 ,Cdk2 ,pCdc2 AL R R
T NPC 4 155
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