B R R 2R (AR BR2E M) F3EE 1
-16 - ACTA UNIVERSITATIS MEDICINALIS NANJING(Natural Science) 20134E 1 A

FHERA T EP3 4510 2 5% 5A N HiE AR A A KRR

M 9,5 8, EAT,ER, G LK m LA B
(B BERF R AR o R PR PR A F S S0 G BA R VIR f At 210029)

(& E] BM: UI5EPEME D EP3 2455 iR B (0 3k S8 KO IR s A AR K I Thae . ik (EP3 2 & 37
Sulprostone ACFR R A AR AR H A KB DL, 4 KR B IS A F 5T EP3 SZ ARl 5 F i 5 5 I Z [ AU & ; Real-Time
PCR 256025 2 A ARk v EP3 32 B4 7 R ) 323K 250 45 5% 1 10 pmol/LL Sulprostone Zb¥E CCLP1 4l 24 h )5, A K
K EPHT 31.46%(P < 0.01) ;45T CCLPI 41/l 10 pmol/L Sulprostone Zb ¥ 24 h J§ ) 2 R KR TR S 1) 435 SR S s A 2 4 i
KB 1228 5 240 M A TEAE DG Y B K- 8R4 B I S el A L A 4 90 ) 4 (2 22 5 A% 9 A DG B KO T I
Real-Time PCR SC50 A6 A A0, 45 SRR W40 M HUH-7 Hep3B HepG2 40 fifd K 078 4 i HuCCT1,CCLP1 4iiff %3k
EP3-4 EP3-5 EP3-6 1 EP3-7 4 Fhay iAW Y, 4518 . EP3 2R i s fe A KA A, SRl nia L KA (ini &
FEIEVERTI ANERE IE A AP HUH-7 Hep3B HepG2 21 K AHAS 41 ifif# HuCCT1 ,CCLP1 40fi5%34 EP3-4 EP3-5 EP3-6
1 EP3-7 4 Fft EP3 2B AN

[R@iR] PGE2;EP3 5214 BT AY ; i
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The EP3 receptor splice variants expression patterns in liver cancer cell and the
relationship to the growth of liver cancer cell

Chen Meng,Ma Juan, Xia Shukai, Wang Yipin, Bai Xiaoming,Zhang Li, Leng Jing”
(Cancer Center,Laboraiory of Reproductive Medicine ,Department of Pathology ,NJMU ,Nanjing 210029, China)

[Abstract] Objective: This experiment sought to investigate the EP3 receptor splice variants expression patterns in liver cancer cell
lines and their functions in controlling hepatoma cell growth . Methods: WST assay was used to detect the growth of liver cancer cell
induced by EP3 receptor agonist Sulprostone ; Two-dimensional electrophoresis and mass spectrometry were used to detect the protein
level in CCLP1 cells by EP3 receptor agonist sulprostone ; Real-Time PCR was used to detect the expression of EP3 receptor splicing
variants in liver cancer cell. Results; CCLP1 cells were treated with 10 pmol/L sulprostone for 24 h,the results of cell growth rate
increased to 131.46% (P < 0.01)detected by WST assay;CCLP1 cells were treated with 10 pwmol/L Sulprostone for 24h,two-
dimensional electrophoresis and mass spectrometry were used to detect the protein level. The results showed that promoting cell
proliferation , invasion and cell metabolism related proteins were increased,on the contrary that reducing the cell metabolism rate,
slowing down the cell growth,invasion and inhibiting cell metabolism related proteins were reduced; EP3-4,EP3-5,EP3-6 and EP3-7
splice variants were observed in HUH-7,Hep3B,HepG2,HuCCT1 and CCLP1 cells. Conclusion;EP3 receptor promoted the
proliferation of liver cancer cell by up-regulating proteins that promoting cell growth and metabolism at same time down-regulating
proteins that inhibiting cell growth and metabolism. EP3-4 EP3-5 EP3-6 and EP3-7 splice variants were observed in HUH-7,Hep3B,
HepG2,HuCCT1 and CCLP1 cells.
[Key words] PGE,; EP3 receptor;isoform;liver cancer
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2013 4E 1 H Wk 85 THEANE T EP3 320 R 2 1k K HCTR 12 T A M AR R BT

,17,

DRI, AR AR BT 8 Ao AL ) - L 5 22 397 P 470 g
SO R A B 1A A HEE R S

HiFBEE E2 (prostaglandin E2,PGE,) & Hi ik
AU IR E A -2 (cyclooxygenase 2,COX-2) AL 4L 4
VORI W), TE N (S | B e LR
eI S5 22 Fh Mg vh s g, i — RANE 5
S oy TR IR AN A NI fdR R e A K
HF3Z{K (epidermal growth factor receptor, EGFR)
2 R (methionine , MET) . 25 FH # i B (protein ki-
nase B, AKT/PKB) | &/ 24505 AL 25 1 (mito-
gen-activated protein kinases, MAPK )%

PGE, 2585 4 A -1 G 8 Ik
HiFIAR ZE E(E prostanoid, EP)3Z/& (EP1 EP2 EP3 Hl
EP4) BAFAERP, A5G T EP1EP2 Fl EP4 3 Rz {4
TERMRE AR A S A5 e S R R OB A 22
MOET EP3 A2 445 i ALl DC R B &b

EP3 524K mRNA A 250 a] 48 5y 4514 AR 4 i
B C R R Y 022 5, " LARIIES 5 Fh
EP3 SZR R, HETXX 5 F EP3 SZ K57 H:44
SR i A A A A R VE RIFIBILER M AT A . AC
SRR AE i EP3 Z AR5 Real-Time PCR 5250, —
2 H YRR BTG 43 A 55 60 R 4 A v EP3 A2 A5
TR AU (1 238 AN B A2 JHea 2 i A= Y D e
AW, o AT EP3 SZ AR B Dy RE LA
L Shy i 3 ) e e L A g P SRS
M E

1 ##FT %

L1 ##

KT 44 i 98 44 Jfd #k HUH-7 Hep3B HepG2 1
H Z£[# American Type Culture Collection(ATCC), A
JEL457 20 Bt 962 40 i Ak HuCCT1 ) H H A Health Sci-
ence Research Resources Bank, A JH%E 2 e 20 Jit
Pk CCLP1 236 [ VT 22 B8 R o 1% 2 v TP RS A 0F
SUFTIRAE . AR G AR AT Z IR iR 2R IS 4
JijageE e .TRlzol reagent T2 H Invitrogen NI
PGE, EP3 Z K 517 Sulprostone F14H il 24 fi# FH &
IR )RR A R 18 T 36 Cayman A H) . DNA
marker(100 bp) A H A< TaKaRa 23 7] 7= i, 10855 S5 i
M-MLV #1 Oligo (dT) 5| ¥ H 32 [E Promega 72\ A .
20 b FE A I R & A H AR [E A2 ST
1.2 7
1.2.1 e

HUH-7 1 CCLP1 {# J§ DMEM % 5% % Hep3B

B MEM 353558 HepG2 {81 12k B2 MEM 15 35 56 |
HuCCT1 {8 ] RPMI1640 535 5E . 4 i 32 R T AH
BRI IR FRAGAR BUE K R A FXHEUE K
WA F 505
1.2.2  fmhat KAE e X g

A K RAFRY CCLP1 i, sl AL, Wik
FIE5], A AR 5 RL 100 wl 20 AR (2t
WA 5x10° 4~/ml)4ZF0T 96 FLAMMERG F-M N, Fr 4
MG EESS , N 1.5.10.20 wmol/L EP3 52 {4 i 511 7
Sulprotone AbHEAH 24 h, L DMSO A Xf HE | 51557
LA, A 100 pl JEIiLiE DMEM+10 pl CCK-8,
450 nm K (R W 20 MO S B AE T
1.2.3 RS H EP3 2Rz E THETRaX
8] # % Z

T WA EP3 ZAKsh IS, S S H ek
s RS R KN ER , 4T CCLPL 4
10 wmol/L Sulprostone AbHH 24 h J5, SR —4EH ik
TS S 6 %ot A0 2 1A 7K A AR AR A T 40T
1.2.4 EP3 AT AR 6 %8

K TRIzol —5 LRI BRANMIL L RNA, 18
SRS S5 4T Real-Time PCR 52566 I 4% 1k 41 it 1)
EP3 2R3 RAAT Y mRNA K, 5 G 1,
1.3 %it®sik

K H SPSS 10.0 Geit4fd, i Bt LAk + 4
WE2E (% £ s)Fom, T 20 i iUE R 22 084l JF A
Bonfferoni-t #6546 347 4H 8] 2 544 Hﬁ-lﬁf(, I P<0.05 K
ERHGHFE X,

2 & R

2.1  EP3 ZARE )7 AL I 2 e A K 69 %50

A URAE AT S0 © IR ST EP3 Az 4R ] DUE T
Yl HUHT iy A4, atk—L W EP3 &2
T IH 45 40 it CCLPL 40 A= K Hr /e, LU
DMSO AXFHE . 4350 A 1.5.10,20 wmol/L Sulpros-
tone AL FE 24 h J5 , K A0 A A KA O, 45 R s 4i
oA K Z A5 A 111.53% ,119.49% 131.46%F11
118.35%(P < 0.05, 1 1), UtHH EP3 AZ /&34 3071 7] LA
f23E CCLP1 4HJfa (4K,
22 JRESM EP3 xR E TS EAZN
8% A

HRAE — 4 rL UK R B s o A 45 SR, FAT TR Mascot
853> 61 47, HIKFEFHE> 50%8 T FE> 35%)
VAN A T = FIRRAIG 2 41(F5 2) IR E B A4
Y= DIRE , FA PR AR (b i 8 1 A48 8 -5 4 i 5
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Table 1 Primer sequences
SRR igdies Y5 (5'—3") 7 (bp)
&k PTGER3 F: GGTAAACCCAAGGATCCAAGA 111
R: CATCAGTTGAGCACTGCAAGA
EP3-4 NM_198719.1 F: TGCATCCAGCTCCACCTCCT 125
R: GCAAATTCAGGGAAGCAGGAATTGC
EP3-5 NM_198715.2 F; TGTTCGCCTGGCTTCACTGAACC 112
R: AGAGCAGCTGGAGACAGCATTTGC
EP3-6 NM_198716.1 F. TGTTCGCCTGGCTTCACTGAACC 158
R: TGTGATCCTGGCAGAAAGGCAGG
EP3-7 NM_198717.1 F. TTTTGCCAGGAGGAATTTTGGGGAA 123
R: TTTGGGAGGTGGGTGTTTCTGTGA
160 T BRI 2), FATR ERGRAATIF  WF a5 RS
140 1 o T . GenBank 584 —3(, KA MR,
sor I T N
ﬁ 100 b - 3 %W it
Al
5 80 1 PGE, & i fb i COX-2 AL AE A DU Js R i T
§ 60r JHY, AR AT R I E 5 M i R E B UIAR G,
a0 FCHLI BT A B MR 10 3477 S B T A9 A
20r PGE, i 4 5 240 Ml R THT 1) EP SZARES & T & 45
S R AMP KR I R B LR

Sulprostone AbHEZH (mol /L)
1 DMSO #AHE, *P < 0.05,*"P < 0.01(n = 6) ,

K1 EP3 S2 AR Eh R ek R A ) A= K

Figure 1 EP3 agonists promote liver cancer cell growth

MR ZEAHC 5 U MACIEAR SR A = K8 (3 3),
W LR WRLEA A, EZBE CCLP1 41, EP3
TN AR A MG P AR 28 | A M A A G
B R KT 8 5 40 o) 20 A g | o 2 200 i A K
T 240 B AR 22 B AR DG AR K R I X 2b
R T RTEP3 Z AP35 , CCLP1 4 i 5 44 7E 4
W, IR B A I AR PBLTRI A S SR AL T 2k
K, ARG PR R s PR A T E AN R X
S FE,
23 P EP3 ke R ARk

R E A EP3 SZ R RIAZEAD FRATHR
EP3 24 5y B2 (A0 78 i 56 [R5 9 i 1R S 5 14
Hrp EP3 &K R BER/NR 111 bp; EP3-4 1 R Bt
KNSR 125 bp; EP3-5 () 5 BER/NHR 112 bp; EP3-6
1 BEK/INK 158 bp; EP3-7 B BeK /A 123 bp,
Real-Time PCR 2546 I 45 KR A L Y EP3 32 44 55 42
A mRNA (9335 255K W] . R 40M HUH-7
Hep3B HepG2 AR 418 HuCCT1 ,CCLP1 5%
ik EP3-4 EP3-5 EP3-6 1 EP3-7 iX 4 Fh 5§ 432 & V.

TAFIERT F9R B FE A0 th PGE, 7] LA
B HE EP 20k G EGFR/MET, J#0iG T ii
) AKT 342, P2t e i 14 5 5 12 22 s A il
FIATE A PGE, iT LIEHE A E -6 AL,
WOE T RAE S S E S SIS W) 3 (signal
transducers and activators of transcription-3,STAT3)
T A2 R 200 A 1S B [R) I A 3R -6 o mT LA
et PGE, 15 1, e 298 UE SUSE RS P45 )
S A HIE R PGE, n] LLifi i B-arrestin/c-Sre
A, WS EGFR B e (%, At /F i Jed 40 g 14
HRRE Y,

EP Z 0 G IR SZ A, KEANEE 4
Jitl (HEK293)EP 32 {4 % Y 52 16 45 SR HR 1O EP1 52
REEY 6 EAM q W3 (Gq) Ik, FHE AN
Ca Vi LI LA KR 0 C I s EP2 Al EP4 5214
FEE G HEAM s WEE(Cs) B, WE IR Rk
B, FEAMIN cAMP WRIE E T, i S A B
W EP3 NS G EEAR i WAL (Gi) &AM, 70
PR TR, FEAML cAMP ¥R FE T B S 5
FIEE A V0

A IREINA PGE, it EP3 SZ R AENS i & b
il IR AR Y A G A28 (A AR B Y4 2R B
PGE, n] Ui i EP3 52 A4 fE ik I 6 240 M A9 A 1 %
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2 Sulprostone R IEFERELTHNER S A

Table 2 The protein groups which were differently changed after Sulprostone treatment
%7 THedlEH G AR
130 PSMC2 26S(protease regulatory subunit 7) 209 ABHDI14B(Isoform 1 of Abhydrolase

639
650
894
913
1025
1082
1230
1262

PGLS(6-phosphogluconolactonase )
hCG_2015269 (similar to Phosphoglycerate mutase 1)
GAPDH(Glyceraldehyde-3-phosphate dehydrogenase)
ESD (S-formylglutathione hydrolase)
AKR1A1(Alcohol dehydrogenase)
ACAT2(Acetyl-CoA acetyltransferase, cytosolic)
EIF3S4(Eukaryotic translation initiation factor 3 subunit 4)
UQCRCI1 (Ubiquinol-cytochrome-c reductase

complex core protein 1, mitochondri)
CKB(Creatine kinase B-type)
AKAP9(Isoform 5 of A-kinase anchor protein 9)

1283
1287

domain-containing protein 14B)
NME1,NME2(Nucleoside diphosphate kinase B)
PFN1(Profilin-1)
PFN2(Profilin-2)
PEBP1 (Phosphatidylethanolamine-binding protein 1)
PSMAS3 (Proteasome subunit alpha type 5)
UBE2N( Ubiquitin-conjugating enzyme E2N)
CLIC1(Chloride intracellular channel protein 1)
CALR (calreticulin)

218
220
227
254
274
290
303
334

484
492

UMPS (Isoform 2 of Uridine 5'-monophosphate synthase)
EIF3S2(Eukaryotic translation initiation factor 3
subunit 2)

1336 CNOT1(CCR4-NOT transcription complex subunit 1) 520 C2lorf33 Protein
1355 ATP5A1(54 kDa protein) 535 ARHGDIA(Rho GDP-dissociation inhibitor 1)
1451 €220rf28(UPF0027 protein) 581 ANXAT(Annexin A1)
1486 PHGDH(D-3-phosphoglycerate dehydrogenase) 601 PSMAI1 (Isoform Short of Proteasome subunit alpha
type 1)
1501 PKM2(pyruvate kinase M2) 610 PCBPI (Poly(rC)-binding protein 1)
1569 STIP1(Stress-induced-phosphoprotein ) 840 SYNCRIP(Isoform 4 of Heterogeneous nuclear
ribonucleoprotein Q)
1606 KHSRP(KH-type splicing regulatory protein) 1293 VIM(Vimenyin)
1634 FUBPI (Isoform 2 of Far upstream element-binding 1316 RUVBL2(RuvB-like 2)
protein 1)
1678 VCP(Transitional endoplasmic reticulum ATPase) 1360 GSS(Glutathione synthetase )
R3 KEZFADEMNESMESE
Table 3 The classification according to the differences of protein function
EHUIAE EHAR
CE R EE 2 P
T PSMC2 _HNRPAB EIF3S4 .CNOT1 ,C220rf28 ,STIP1 . KHSRP . FUBP1
FEAR PFN1.PEBP1 \UBE2N ,CLIC1 ,CALR EIF3S2 ARHGDIA ,ANXA1 ,PCBP1 RUVBL2 HSPAS
SAREACHAHSC
PN hCG_2015269 ,PGLS .GAPDH (ACAT2 UQCRC1 ,ATP5A1 ,PKM2 VCP
BAIT NME1 .NME2 PSMAS5 .UMPS .SYNCRIP
Ay
T CKB,AKAP9,ESD
P GSS

B, LU SR D ey i 5 A B2 A SRR v A 143
B PGE, it EP3 32 (AT s 40 M2k K 0 Ve H
R WARGE , AT S50 CESE EP3 324K ] LI
PP HUHT iR Stk —20 B O
JH-Ji L A AR AT, 3RATTA EP3 2434871 Sul-
prostone At AR 40 iR CCLP1 40 A, 25K &I
EP3 Z R LIE#E CCLP1 40 iy 4= 1 (H 2 BAR K
YERIBLS] B AT ANTERE

EP3 SZAR LA IR MUK B C R o L 2
FEHN 22 50T LB A 8 AP BT HEEAR A | iR [R Y C
A A ARG M R RY G 8 H s A
() A5 i el o5 S B R R GR ) G TF EP3 3244k
5 20 L 5 RN oA SR R I F9E R B EP3 Z AR
FI TG £ A 40 R HCA-7 45 i 98 200 0 %) 45 5 K
FH] 3T6 £F Ak L) AR ) A ) A AH R HGE
s EP3 AZREE 5 T AR AS49 it iR & 41
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HuH-7 Hep3B HepG2 HuCCT1 CCLP1 293T

EP3-4

EP3-5

EP3-6

EP3-7

Real-Time PCR 5 % £ il BT 4 Jifd %% HUH-7 Hep3B HepG2 #4fi
ff, MR8 240 R HuCCT1, CCLPY 4HffAI 293T 4Hffd, 45 R oRixX 6
A%k EP3-4 EP3-5 EP3-6 il EP3-7 4 R0 1
K2 AR EP3 3204 BY He R g A Sk
Figure 2 EP3 receptor splice variants expression patterns in

hepatoma cell lines

FLA A DS e I T B T EP3 A7
IRAEAS ] (9 2 2 Hp 30k 1) S RS ) i 2 R R] A g
REITEL, EP3 ZRAE A S i FR5A 0 F 2 R A2
AR, AT BT 18134555 EP3-5 Fl EP3-6 57
1K BRI FAL 435 EP3-1a EP3-2 Fil EP3-4 5%
PADs01 IRt EAERIESY EP3 A2 AR BRI A i A K
B S S, AR IR FGA N EP3 %2
PRBIREATE AL 56T EP3 32 BT R4 RI7E T3
PYZRIRAEOL H AR WARIE , FAT TR ST 40 EP3
ZARBTHER T AV GenBank SGH] T EP3-1 EP3-2,
EP3-3 3 FrAY P FRATTRH] Real-Time PCR 5255
FUXT A58 40 L EP3-4 EP3-5 EP3-6 11 EP3-7 4 Fif
WASHEA T T RS, B4R A9 HUH-7 Hep3B HepG2 4
i % 45 44 i 9% HuCCT1 . CCLP1 4 Jifi %6 3% EP3-4,
EP3-5 EP3-6 1 EP3-7 4 R4y 7

ARSE I T R AN EP3 SZ AR Y ik 2k
RN T 3E— 25T EP3 2 RN HE I 40 i A= 4 1)
YEFABLEI, 257 1045 4 Afades CCLP1 48210 pumol/L
Sulprostone ZbFH 24 h J5 , R F 4k HL Yk ORI S S 56
XFEP3 ZAREB G, TGS & H SRS T4
M, 455 % ¥ CNOT1 . FUBP1 ACAT2 Z5:#5 /K F-HH
f 3 T PEBP1 . PCBP1 . CALR 2578 1K TR,
WF5E 2R, ACAT2 W] LIAR HE A [ B i, P H
=B G, 7E e 4 P e 3R A ™ CNOT 38 3o 4
FF CCRA-NOT JBi B 1 1 1) 376 1 A1 2F 41 B 199 A= A7 g
12, FUBPL 76 4 i b A fie F 4 M3 56 Je 3 7%
MR T PCBP1 g4l PRL-3 (A F1 AKT
FOTE , MmlE PCBP1 JAff PRL-3 ik L AKT
OIS, AR 1 T PR 9 & A Y PEBPL 1T DL B 2
Al Raf-1 MEK ERK %58 (30 A B 7 3046
T T Raf/MEK/ERK {5538 #% , Jf- 7T LA

il NF-kB A5 50, fE4iM T b ks
HIVE 2> CALR il #1 | ERK MAPK PI3K/AKT
{550 A e A B P A R M AE AE B 2, 28 I
JTiR  EP3 2 (38 i3 _F R A2 F 40 A AR 9 2
b S A LN S G B R e S AW N e ) BN
Rt CCLP1 4K, (HEARM(E 575 508
AT

SIS EP3 21K 5 Gi ik, Gei2 0 &
HA I R AR Y AR (228 AR S 4 SR R
EP3 Z K0l RS ane A4, IR ATE a4
fir EP3 ZRA AT REA RS G EAMIEER, 25 G
B s BUH q WEMEER, G T F o WA TRA TR
T B r R IR AR,

ZE LT ARWE S TR A EP3 22 (R 5T H2 Ak
R FRIR A | R TR A A K DR T T
WIAEARSE , 9125 B I T EP3 32 AAFE PR 40 i Ak K
REERER, XTAMTE G HIA R EP SZ R4 D) RE LA
3 T e ek L S BT B A R R SRS
UINI=RS
(&% k]
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