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Effect of EP4 on the Growth of Human Papillary Thyroid Carcinoma Cell Line TPC-1
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Abstract: [ Objective] To explore the effect of prostaglandin E receptor 4 (EP4) on the growth of human papillary thyroid
carcinoma cell line TPC-1. [ Methods] Human papillary thyroid carcinoma cell line TPC-1 and human thyroid follicular epithelial cell
line Nthy-ori 3-1 were cultured. ELISA assay was used to measure the level of PGE2 in cell supernatants. The mRNA expression of
four EP receptor subtypes(EP1, EP2, EP3 and EP4) was examined by quantitative real-time PCR (qRT-PCR). The levels of EP1-4,
PKA and PI3K(pl10a and p110y) protein were determined by Western blotting. The effects of selective EP4 antagonist L-161982 on
cell viability were determined using MTT assay. [Results] PGE2 production can be detected in both TPC-1 and Nthy-ori 3-1 cells.
EP2 and EP4 expression appeared to increase in TPC-1 cells compared with Nthy-ori 3-1 cells (P < 0.05). Meanwhile, TPC-1 cells
expressed elevated protein levels for PI3K isoforms pl110a and pl10y in comparison withNthy-ori 3-1 cells (P < 0.05).L-161982
decreased TPC-1 cell viability in a dose-dependent manner(P < 0.05). [ Conclusion] EP4 antagonist L-161982 can inhibit the growth
of TPC-1 cells.
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TEIL_E R AN Rk Nthy—ori 31 B0 [ ) M 75 D Ik
oy A\l ,TPC -1 41 i >k ¥ T Institute of
Interdisciplinary Research (IRIBHM),Nthy—ori 3-1
i il >k J5 T European Collection of Cell Cultures
(ECACC). RPMI 1640 ¥ 323k 6245 135 (FBS) .
0.25% iR B (GIBCO, K [E ), 75 5 3% - HE R R IF
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Master i85 & (Roche , i+ , 51915 1F (] M FEET
YR A RATD , 51 A 8 (7 M S B R
HAHRAF), BHEAFEGR RIPA EDTA &
fitg $0 1 7 (Thermo, 3&[E ),EP1 EP3 EP4 i {4
(Cayman, 32 [# ) ,EP2 ${ & (Abcam, 3 [# ), PI3K
pl110a PI3K pl10y PKA i #& (Cell Signaling
Technology, 35 [¥ ), BE M % (MTT) ik 7] (Sigma -
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Az KA 525
1.3 ELISA:#M4RA L& PGE2 &8

UL F X B KR 4n i, R T Ak 5 i
SRR T 6 FLIR b, FRanid K =2 80%
WREEN  AFFLE RN 1 mL JCIALTE RPMI 1640 15 3%
5 8 h WA M I, Fea R S Y A e H
PGE2 ¥ J¥ , [RIA, 2R FH BCA 320 40 g b 35 26 1
W, PGE2 & 4L Lis M PCR2 WRE S MR
HJE 2 H (pg/mg total protein) FrR .
1.4 LR HEE PCR(qRT-PCR)i%

K H TRIzol — 55 SR A MLEL RNA B 1 pg
B RNA 5 548 cDNA 2 M) S isi B -
SEERFUR 20 WL (19 PCR WA ZR , Hirh ¢DNA 2
L, SYBR Green PCR Master Mix 10 wL, 10 pmol/L
B 1 RIS 4% 0.5 pl, £ 877K 7 pL, PCR 2
W IR 95 CHIAEME 5 min; 95°CAEME 55,60 CiE
K 20s,72 CHEMH 20 5,40 MIEFF ;95 T 5 s,
65 CJZ )V 1min, B-actin A NZIE | HAGIN 25
PL2 (-AACT) #EiHAAF mRNA A XS Rk
&, 5P 1,

&1 5|HF5

Table 1 Sequence of primers

Gene Product size (bp) Forward primer(5'-3") Reverse primer(5'-3")

EPI 143 TTCGGCCTCCACCTTCTTTG CACCAACACCAGCATTGGGCT
EP2 127 GCTCCTTGCCTTTCACGATTT AGGATGGCAAAGACCCAAGG
EP3 96 GTCGTGTACCTGTCCAAGCA GGAGAGCCCGAAAACAGTCA
EP4 81 AATTCGTCCGCCTCCTTGAG CACCACCCCGAAGATGAACA
B-actin 109 ACAGAGCCTCGCCTTTGCCGAT CTTGCACATGCCGGAGCCGTT
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B PERE IS 570 nm P LG (A 1H),
F LU R A A KA % (%)

[1_ ( ST A -2 AT A
VRO IRLE - A 23 (41572 A {8
1.7 SitES

K H SPSS 13.0 #F 17 48 1t 43 #r , Graphpad
Prism 6.0 fE &, IEZ 7010 9T OB S48 i
ZEFORN A Z A LB ¢ /e, P < 0.05 A2
SEAGHE X,

” x100%

2 % 3R

2.1 TPC-14paw] =4 PGE2

RT T TPC-1 4R 2 A g5l PGE2, 2k H
ELISA ¥ % Nthy-ori 3—1 1 TPC-1 400 I %
PGE2 ik, 458 R . IR 43y v 7= 4= PGE2,
{HFF A PCE2 S IF RG22 5 (KBl 1),
2.2 EP 2k TPC-1 ifah By RI%

7R H qRT-PCR £l Western Blot 72l

.E 20

5

=9 —_——

7 - '

e

=

£ 401

i

5]

=

g 20

(="

ol

&

=% 0 T T
Nthy—ori 3-1 TPC-1

Secretion of PGE2 in Nthy —ori 3 =1 and TPC -1 cells were
measured using ELISA. Values are mean + SEM, n = 3.
Bl 1 Nthy-ori 3-1 #1 TPC-1 #AB_t & PGE2 7k
Fig.1 PGE2 levels of Nthy—ori 3—-1 and TPC-1 cells

Nthy —ori 3-1 FI TPC -1 4fi )i EP1 EP2 EP3 EP4
Z AR mRNA AR IBEOL, 255 IR - 5 Nthy-
ori 3—1 A1 FL %, TPC—1 4H il EP1 mRNA ik F
¥, EP2 F1 EP4 mRNA 23k L, i EP3 mRNA 3
N EZESR (K 2A); JFH,TPC-1 4ifl EP2,
EP4 25 1R IAACFI B T (K 2B)
2.3 TPC-1 48 EP2 #1 EP4 T FE(ESHA
FHIFRIE
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A Western Blot 320 52 H: R Ji# 1 5 A - PKA I
PI3K HH I AYRILKF . 8RB 5 Nihy-or 3-1
4 AH L, TPC—1 41 g PI3K 5 A E 7 p110a K2
pl10y & RAH W WA, 1 PKA 8 1380
TREEER(E3),
2.4 L-161982 fil#l TPC-1 A4 K

BT LR g R AMIATRT IR LB, FRAT
H—F ke Rk EP4 4 ) L-161982 43 51| 1 P
FhANAE , BRHM ] EP4 X2 A= K 52 m  MTT 45
B HIR ,L-161982 X} Nthy—ori 3—1 11 TPC—1 4 ity
AR I —E IR, {2 TPC-1 4R XS L-
161982 F MU 1 pmol/L.5 pmol/L 10 pwmol/L
L-161982 {E 1 T Nthy—ori 3—1 40/l 24 h 440
KM M. (13.15+ 3.08)% . (7.38 + 1.87)% .
(14.63 + 6.79)%; [Hl %5 & 1Y L-161982 /EH T
TPC -1 41 Ml 24 h 0 300 61 28 20 5 8 . (29.95 =+
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A:qRT-PCR analysis showed that expression levels of EP2 and
EP4 mRNA were increased in TPC—1 cells compared with Nthy—ori 3—
1 cells, whereas EP1 mRNA level decreased. B; Western blot analysis
revealed that EP2 and EP4 protein expression were elevated in TPC-1
cells compared with Nthy—ori 3—1 cells. Values are mean + SEM, n =
3.1)1=3.092, P=0.036,2) t =-2.892, P=0.044,3) 1 = -5.261,
P=0.006, 4) t =-7.463, P=0.0003, 5) ¢t = -10.812, P = 0.0004
vs Nthy—-ori 3-1 cells.

2 Nthy-ori 3-1 #1 TPC-1 40P 4 7 EP S {Fk TR Y
Fix
Fig.2 Expression of EP receptors in Nthy-ori 3—1 and
TPC-1 cells
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B v EREERARIR, COX -2 ik b B
PGE2 G RN, 25 P4 HUIR R 2L S R 98 19 2
K 2R N, (B2 IR 5L, COX-2 41
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BN BEE I> T HEW AR R  EP Z RN 1T
A5 o 7 S B RN 3 1 BILTRT 7 i i AT T
fi# :EP1 5 Gq S EHEK, SEIANM N Ca? e,
EP3 WU 2K Gi 45 11, 30 R R B Ak
(adenylyl cyclase , AC)fHi FR AR FFR (cyclic adenosine
monophosphate,cAMP)%EE?}ﬁ//l‘ ;EP2 Fl1 EP4 #J7]
I Gs FEEHIC, 8IS AC/HEI cAMP ¥/
PG 4B A (protein kinase A,PKA), Z54f
JRIMEGE AR AR A EP4 b AR Gi 4R
M, PO BRI I LA 3 - 34 (phosphatidylinositol
3 —kinase , PI3K) /& H & [ B (protein kinase B,
PKB, 8¢ Akt) {5 = 10 #% , 1% 38 B% 5 8 20 i 00 3
Bl AEE KM iR 28 R ARG, KIS
EP2 #A AR R

TEZ MO I G LR D S
SRR YAEAE EPA (B RIA  EP4 T Z
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EP4 antagonist (L-161982) significantly inhibited TPC—1 cell
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Western Blot analysis showed that PI3K p110a and p110y protein
expression were increased in TPC—1 cells compared with Nthy—ori 3-1
cells. Values are mean + SEM, n = 3. 1)t = —-4.572, P = 0.002,2) ¢
= -3.114, P=0.036 vs Nthy—ori 3-1 cells.

B 3 Nthy-ori3—-1 #1 TPC-1 #ff1 PI3K . PKA ERWKIE
Fig.3 Expression of PI3K, PKA protein in Nthy—ori 3-1
and TPC-1 cells

ik, AT T EP 244 5 HUR B L S R 1) ¢
RAMERZ TR, G, ARBFZERA TPC-1 4 A
WIS G 8- EP Z AR Rk AT 5 R, 5
Nthy—ori 3—1 4Hfifl L%, TPC—1 4 il EP4 FEik ] &k
A, s R BS TR B3 SR 5 ) EP4 A2 AR
YU L-161982 4bHE 2 Fh4ifiy, AP 1L-161982 Xf
TPC—1 M AR AE S B 5, O 52 TR B
P 5 AR L-161982 X RV Nthy—ori 3-1 411
AR A A —E I HIE R (HF I3 AT 15%,
I BABEE 5k BERE mmsG 0, bR g SRR
PGE2 fi& i HUR B 3L 3k o & 2B % Jé vl fig 2L 02
Wt EP4 R FEVE Y, EP4 A A BE KA H AR
L S R B — B TR YT A

J T T il EPA R4 HUR IR FL S o 1Y 43 1 HL

growth.  Nthy —ori 3 -1 and TPC -1 cell was treated with different
concentrations of LL161982. After 24 h, cell viability relative to control
groups was evaluated using MTT assay. Values are mean + SEM, n =
3.1)1=-5.392, P=0.002,2) t =-17.967, P =1.91E-006,3) ¢ =
3.58, P=0.007 vs 1 wmol/L L-161982 group.
El 4 1L-161982 ¥t Nthy-ori 3—1 1 TPC-1 At 4 K
g0
Fig.4 Effect of L-161982 on the growth of Nthy—ori 3-1
and TPC-1 cells
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PCCL3 4% Yt T RET/PTC3 R2AF (K )5 PGE2 &
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R, TPC—1 4l EP2 F35/K -0 BT, X 5
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