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Expression of esopageal cancer related gene 4 in choroid plexus epithelial

cells of purified rat in vitro
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[ Abstract ]Objective ; To detect expression of esopageal cancer related gene 4(ECRG4) in choroid plexus epithelial cells of purified rat
in vitro. Methods ; Primary and passage choroid plexus epithelial cells were obtained from 1 d newborn Sprague—Dawley rats. Expres—
sion of ECRG4 was measured by qRT-PCR and Western blot. Secretion of ECRG4 was detected by ELISA. Cells were divided into
primary cells(A),passage 1 cells(B) and passage 2 cells(C) groups. Cells which using MnCl, were divided into intervening primary
cells(D) groups. Results ; DExpression of ECRG4 mRNA was higher in group B than in groups A and C with statistical differences
(P=0.000). There was no statistical difference in expression of ECRG4 mRNA between group A and group C(P=0.127). Expression
of ECRG4 mRNA was significantly reduced in group D than in group A(P=0.001). @ECRG4 protein expression was significantly
higher in group B than in group A and group C. ECRG4 protein expression was significantly higher in group C than in group A(P=
0.000). ECRG4 protein expression was significantly higher in group A than in group D(P=0.000). 3Secretion of ECRG4 detected by
ELISA was significantly higher in group B than in group A and group C. Secretion of ECRG4 was significantly higher in group A than
in group C(P=0.000). There was no statistically significant difference between group A and group B(P=0.131). Conclusions ; ECRG4
might participate in the responding of choroid plexus epithelial cells to injury and influence bionomics of choroid plexus epithelial

cells. The work on ECRG4 expression in choroid plexus epithelial cells can establish theoretical and experimental basement for clarify—
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fik 4 I\ I Bz M8 (choroid plexus epithelial cells,
CPECs ) J2: Ik A A 2 2L o3, J2 k2% A2
S IEAR T REBLTY, CPECs 1E R -F-4N it 17
TR RGP IHT T IR AL TR R B T 1F
DR ZH T4 SE B FFEIE B 7 BV S L )
Fettl CPECs n] BB AZBER RN A FiE A2 (5
L w5 A BB, T RES CPECs (AR5 M K oy
WERE A G . B AN CIE 4 (esopageal cancer
related gene 4, ECRG4)TE K EUINAMIIf5 k28 A A
W] & 3R3K2 1] ECRG4 ££ CPECs " A 1L i & WL
3, ASCAE RN TARREERR |-, SR T CPECs
(15 3% 05 .09 B 5% ECRG4 78 1R 71 4l 1k 55 5% 1)
CPECs "PHYFRISTEIL,  CPECs TERRZFRAE B2t
TR S B At 28 190 235 o0 2 v g A I FNAL A 42 1 52
BRI

1 #MRETE

1.1 %4

TOHERE IR B (specefic pathogen free, SPF) 230k 24% -
%275 K B (Sprague—Dawley rats,SD Rats) Fi P4 22 38 1 K225
SRS S iR | ST R bt Sl Ak A e
SEE S Y BRI A T . MEEARBRASHTE 1 d (1% SD KR
FHTARL
1.2 CPECs ¥4Z 54

TEABGE )T EEP S ML LRl BT CPECs BURG 3R, FH10%
IR GRS, AR T 2% , BY WIS o i b 4E ., TRk
REEBTIF fiE | 76 HE R ER U NG , 7 BB TR (1) HBSS
ZZ b be AR b B E 5 min 5 A VK _E KA PBS RS FRIL
P, A B IO 0 = k& AL IR 4 CTHYS DMEM
(5 A 35 [ Thermo 23 F] ) BRI BEAR T, BTREIT T 20 545
ETE SRS B2 S A, BB 28 20 YR, BERE A 1 B AL 5 min,
A& a4 3% (8 B 2 Thermo 23 7] ) AY DMEM/F12 (1)
H 9% [ Thermo 23 1) ) 15 37 2 1L TH AL, 1 000 v/min, 2.0 10
min, | DMEM/F12 {53756 5B 40, R 42~ 30 0007~/
ml, A AIAE T 6 FLAR I, 78 37 C, 1 AR FE 950 ml/L =5
.50 ml/L CO, EEFRAE T A I3 R IEARIE TR (A 1) A%
L ARHEFRA (B 1) Boft 2 fARIE 3R (C 4) AR T
(D),
1.3 CPECs #3 %4k

BTHFMIG 6 h, FREUE 6 FLAR, B 15 3R,
BAF S H 2 R R Z 20 6 LA InA L-F 2k
JIfi&R (L-Hydroxyproline, L-Hp) (14 F 3E [ Sigma /A &) ) A&
4 113 1 DMEM fIObE 35 77 55 () F 56 [ Thermo A ) , T
PCETFRFER 48 h )3h, R B 35, i & a2k

IMIE AT L-Hp BR5FR5E, LUS RERR 2 d ARE 1 DU A 4 itk
AR IR FRIC SR AN A KA O, R AL K TE 3580%
1 6 FLAR LA, T2 12 d,

1.4 CPECs #9%%

K qRT-PCR #: Western blot % H1 ELISA 34630 TTR
HZek, 45 R
1.5 CPECs #&3F5k

RRIFARER TR CPECs AR K 4T 70%~80%11) 6 FLAR S
FLE BTSSR . MRIBUSSREE H PBS Mk 3 il , 50
RN SR, ISR FRAS 2 ml J54E 5 min, IOA S G4 1L
) DMEM/F12 B552 852 11 1H 4k, 1 000 t/min, #5.0> 10 min,
TR DMEM/F12 353 5L d 8 HeR A B0 Fl 2 R TR
PRI AH R SR PR FRAR G R4
1.6 23 &Mt CPECs 99T

A SIS VR MU AL (MnCLy) %F CPECs #EA7 L35, I 3k
A7 ORI 2 46 1 (ransthyretin, TTR) Fll ECRG4 A3, 1
TTR #l ECRG4 FUZIAIEDL,

1.7 qRT-PCR 34 ECRG4 #= TTR & ik

fifi FiI Trizol® (Invitrogen, 35 [F ) #2 BU 4 i A RNA,S g
RNA FHT05% 5% (RT, i H RevertAid™ 25 —%% ¢cDNA A RUK
7% Fermentas, 55 [E )& il ¢cDNA 3378, SEHE 8 PCR
B A A58 6K 7 SYBR Green I1HEF] (SYBR® Premix Ex
Tag™ Il ,Takara, HA), RN EERMH 3 Z450, ik H
GAPDH 4 N2 5L K IR 1 H BFE R B ARSIk, R R
AT REA SR 9 C A ] AACH YEHE T 15 8 ke
A H SR mRNA (AT EGAME ., PCR (MBI 14915
B .ECRG4 75 1#1 7% .5° ~AAGCGTGCCAAACGACAG-
CTGTGGGAC-3", T3 |#)¥51 .5’ ~-TTAATAGTCATCATA -
GTTGACACTGGC-3" , P & 252 bp; TTR . _LW#5 [H/T 51 .
5’ ~GGGCTCACCACAGATGAGAA-3" | NIl 1 MIF415 -TGT-
GAAAACCACCTCTGCGT-3", ;=¥ K J& 120 bp; GAPDH. &
W51 9751 . 5" ~TTCCAGTATGACTCTACCCACG-3" , Fii5]
YD) .5 ~GCGGAGATGATGACCCTTTT=3" , =11 K J& 230
bp, RT JZ £514::42 °C 60 min,70 °C 5 min; PCR ¥ 35514
95 CHIZEM: 10 min, PCR JE¥FH 95 CAEM: 10 s, ZET 1945 A
BB KRR K 30 5,72 CHEH 20 s, LLAEFR 40 WK, I
50 i g L il
1.8  Western blot #x# ECRG4 #= TTR # & &

R BCA WEARIUA M 1 A 4 AR 1 F RIPA IR
UEA5 240, B M BCA b7 RE i, SRy e 3
PRVEL R4 SDS/PAGE B FREIFHFATRIK R ED LA R —dit
PRI R R I B R TIE G, [Rl ik NC B Y
GAPDH 1E NS XTIR . — i il i febt ECRGA( [ 25
santa 24 H) ), Jbt TTR(W H H E 52 ) Fi1/N R BT GAPDH
(Abcam W [ 32 [F Abcam 28] B, {55 5l 6 FH (4 2 1L
FP R L ET/NRA HRP ARid 0, (b2 RO (E SR
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i F] Supersignal® West Pico 15| & (Thermo Scientific) #f47
JEEW B FE A B4, LREE R 100 pe.
1.9 ELISA ## 0 ECRG4 #= TTR ) %~k

WCEEANAE 35O AE-20 CifT, I ELISA 3LE E-
CRG4 1 TTR 7E40ME E3 Wb iy &, A0 EIH W 1 000
min, 4 CEL> 5 min, BEAE 1% 4% 1] 96 L ELISA 357 & (W
1 rb i RS WD BEIA B T ELISA 48365 R A0 T .96 LR
i 4L 100 Wl B BELF (1:100) 1Y LU F40 K B £ Fo B ik
4 CABR . RH VEEREHE 100 wl ARl s sl FIsee s
ANSZFLIN, 37 CHERIFT 1 h, BV, M HRP FRid
1N BRTR B FEREHTIA (1:100) 76 37 CIEE 1 h, TRIR)E,
JIA 100 wl DY SRR B P WO T 37 CifESE 0L 10
min, AL RS TE 450 nm K 65 T BEAR AT R
{off PRV 90 o A A5 20 19 i vy s o o ot 6 04 oz 15
BN PISHEA R B IR, 28 IR AL A R
110 %itz ot

B AW R A5 . SPSS 13.0, {8 1] Levene #6 4 i#
AT 2255 Mo W, BR LIPS £ PR (x £5) 38R, 24
A ZHL [R) 2 S FH B R 32 07 22 AWt TR, SR 2 1) 1 % e
K H LSD-t ¥, KignsK#E a=0.05,

2.1 BHET@ieARIE

W1, 12~14 d B AN R4 eT W2 h £
FA I AN A R A Al B SR LA A0 2% R BUR 375 BH B R i
MR, AR R A Al G U . MnCL JY%E 24 h )5, 4HH
PR R L7 0 AR AR T S /0, 3 W 8 RO DIk 22, 4 it
TR

AL JEAA DB &S

D. MnCL 444 24 h )i
SRR TR A

C. % 2 RApIB s

B 1 Y% CPECs WA, B EHEBRERR
(10x ,#xR 10 pm )
Fig.1  Morphology of CPECs under light microscope

( inverted phase contrast microscopy, 10 x ,bar: 10 ym)

2.2 qRT-PCR #:# ECRG4 mRNA #= TTR mRNA #3 &%
2.2.1 ECRG4 mRNA WJZFRiKIEH  RT-PCR Jikkaill A,
B.C 3 41 ECRG4 mRNA 33k, WL 2, J72%43#F 3 41 ECRG4
mRNA FikK T2 5, 22 5 BA 5228 L (F=34.805,P=
0.000), PIWLLES A B 2 41f1 B.C 2 22 BG4
SCLALC 2 HEFTESEFE L (P=0.127), B 20 ECRG4 mRNA
FRETAC24, EZRAAHIFEN, Wk,

222 TTR mRNA BUFRIEER  qRT-PCR J5iA&im A B .C
3 41 TTR mRNA ik ULIE 3, Jr2240#7 3 20 TTR mRNA %
KK 2E 5, 25 5 B G248 L (F=10.638,P=0.011) , ]
W HAE A B 2 44 (P=0.004) #1 B .C 2 41 (P=0.027) 2 B A
Giitep s A C 2 4 (P=0.227) E S gt & L, B4
TTR mRNA £iEFE T A 4 C 4, ZRASEI¥HEX, L
*£1,

ECRG4
25_ a a
204
K o~ 154
R 104
' &
EE 5
< &' 3
Z m
T o
14
0
A B C

A JEARANE R FRAL; B. £ 1 ARIEFRAL; C. A% 2 UG FR4L
a. P<0.05
2 gRT-PCR #&ill ECRG4 mRNA KjZkix
Fig.2 ECRG4 mRNA expression detected by gRT-PCR

TTR

a a
3
24
1
04
A B C

A AN SR B AL 1 AUHEIRAL; C. A% 2 U SRA
a. P<0.05
B 3 qRT-PCR #il] TTR mRNA &%
Fig.3 TTR mRNA expression detected by gRT-PCR

mRNA HIXF ik
(ARXTF )

2.3 Western blot 74 ECRG4 #= TTR & & # & &

23.1 ECRG4 HEHKIBEEN  Western blot Jy ikl A B,
C 341 ECRG4 HHAFRE, 3 HEARBIE 4, 720471 341
ECRG4 A RIXKFH LS, ZREARITFE X (F=
26.291,P=0.001), WM LA 2E A G FE L, 0 B 4l
ECRG4 HIFRAK ST A 410 C4,C 41 ECRG4
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FRBACEH SR T A4, 2R A% E X, WE 1,
232 TTREAFKINTEN  Western blot 7L A B .C 3
41 TTR 1Rk, 3 U AFRB WA 4, 77225047 3 41 TTR
EARBKTERZES, 27 BA 5228 L (F=13.158,P=
0.006), WM tLEZEFHHGIFE L, B4 TTR HA
FIRK T A 0% C4,C 4 TTR A FE ik KEH
WET AMZFHEAFRIFEEN, Wk,

Ratio 1 33 28
TTR

|

Ratio

1 59 13
A B G

s ECRG4
&\?\5 a a 4’K\\\\ aaa
4 =
Hﬂ4 H 6
23 2
= <= 4
3 2 X
'y K2
sl 10 HimEEE
m A B ¢ & A B G

A JEARANAERFRAL; B. £ 1 ARIEFRAL; C. A% 2 UG SRA
a. P<0.05

4 Western blot ¥l ECRG4 #1 TTR BFRiX
Fig.4 ECRG4 and TTR protein expression detected
by Western blot

&1 AB.CARIEER
Tab.1 Differential expression in A,B,C groups

fEtr  ECRG4 %% TTR3E ECRG4HEH  TIREH
A4l 1.000+0.340 1.000 £ 0.130 1.000 1.000
BZH 18750 £2.930 2.931+0.300 5.770 +0.870 3.730 + 0.590
CZ 1.510 £ 0.280 1.700 £ 0.400 1.400+0.210 2.570 +0.280
FAE 34.805 10.638 26.291 13.158
PH 0.000 0.011 0.001 0.006

¥ :ECRG4 K:[A : A 411 B 4 [L 3¢, P=0.000,B 24 A1 C 41 L%,
P=0.000,A #HF1 C £ Fb % P=0.127;TTR JE[H . A 41 F1 B 4 b 42,
P=0.004,B 41 H C 41 H 4, P=0.027,A 401 C 41 H 4 P=0.227;E-
CRG4 FE 1 : A 401 B 4 Fbs, P=0.000, B 1Al C 4 Fb#s, P=0.000, A
ZHAN C A HEE P=0.000; TTR 2 : A 4080 B 4 H A, P=0.000, B 2170
C 2%, P=0.000, A ZHF0 C 41 HLE P=0.000

2.4 ELISA ##n ECRG4 4= TTR ) %k

2.4.1 ECRG4 Wi ELISA /M A B.C 3 4 ECRG4
HIor, 3 Ao iME L ILIEL 5,77 25017 3 4 ECRG4 5%
KK 225 BA Gt 8 L (F=617.708, P=0.000) ,
MG L A5 SR R A C 2 40F0 B.C 2 AR A G2
B A B2 EF TG L (P=0.131), W\ B 41
FAC2A,AUET CH, EZRAATIT¥EX, WE?2,

242 TTR /vl ELISA J7iE& A B.C 3 41 TTR 194
W, 3 AT BLILIE 5, 77 25504 3 41 TTR i 13RE7KF
M2 5, 26 7 BA et 38 L (F=32.136,P=0.000) , 1 5 4% L1,
WEER R E R IH G EE SN B 41 TTR /il i T
AWA CH,AH TIR ibEm T CH, ZFHARITFE
M, W2,

ELISA
a

{00y — O ECRG4

650 iy | TR
~ T
= 600
K]
2 5501
e ] :
wé 500 S —
o507 N
Qﬂ{ —_—

25 . .

0 , : :
A B & A B C

AL SRS SRAL s B. 45 1 AUB R4 C. AL 2 AR
a. P<0.05
5 ELISA E# il & A4+ ECRG4 1 TTR 4 b &5
Fig.5 Detection of secretion of ECRG4 and TTR protein
by ELISA

%2 ABCARIIER
Tab.2 Different expression in A,B,C groups

Ei=17 ECRG4 TTR

A 616.880 + 7.850 26.100 + 0.300
B4 638.130 + 9.880 32.640 + 0.390
C4 535.380 + 10.740 16.810 = 0.260
F{§ 617.708 32.136
P{H 0.000 0.000

£ :ECRG4: A 4HF1 B 4 %, P=0.131,B 4H Il C 4H b4, P=0.000, A
HA C A ELH P=0.000;TTR: A 20 A1 B 21 %%, P=0.000,B ZH 11 C
A HegE, P=0.000, A Z1H1 C 41 48 P=0.000

2.5 MnCl, 7 24 h J& ECRG4 #= TTR # %%

JH MnCl, 50 wmol/L %34 24 h J5 %t A D 2 44 ECRG4 Fll
TTR Kk EHCHEATR
2.5.1 ECRG4 mRNA RiEIE  qRT-PCR kil A D
2 4] FCRG4 mRNA Fih WL 6(1), J5240#7 2 41 ECRG4
mRNA FikK TR 225, 22 5 BA 5248 L (F=89.897, P=
0.001), W3 3,
252 TTR mRNA WJFRIATEN  qRT-PCR FiZAaill A D 2
ZH TTR mRNA FiXULE 6(1), 2407 2 41 TTR mRNA
K25, 22 R BRI L (F=20.425,P=0.011) , L
%3,
253 ECRG4 EHHEIAEH  Western blot JykaiM A D 2
2 ECRG4 BRIk, 2 HEHRIBWE 6(2), F25Hr 2 41
ECRG4 I RKKFH S, ZREAARITFE X (F=
130.325,P=0.000), W3 3,
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254 TTR EMAFEKIEN  Western blot J7 A& A D 2 21
TTR #EMRE, 2 HEARIKIE 6(2), 225041 2 41 TTR
HARBKTPEN 2SS, 25 050248 L (F=57.330, P=
0.002), W# 3,

(1 ) O TTR
150 E@ ECRG4

)

mRNAFXFFE
(FXTFHZ

(2)

O TTR
1.50 @8 ECRG4

G THS )
B

ETRERTE
(2=
22

1
AL JFACH M 15 324 ; B. Western blot £l ECRG4 F11 TTR fIFE ik ;
D. JFAREEFRT Hidl
a. P<0.05
6 qRT-PCR #ill TTR mRNA #1 ECRG4 mRNA f5i%

Fig.6 Expression of TTR mRNA and ECRG4 mRNA detected
by qRT-PCR

R3 ADARIKER
Tab.3 Differential expression in A,D groups

febi  ECRG4M  TTREM  ECRG4HEN  TTREHA
AZH 1.0000.060 1.000 £ 0.150 1.000 1.000
D4l 0.170+0.070 0.300 £ 0.040 0.370 +0.060 0.490 + 0.070
F1{H 89.897 20.425 130.325 57.330
PiE 0.001 0.011 0.000 0.002

3 3 i

Jik 2 A I3 IS A 255 SR R T A e AR
KA VAR o iR SR P B R GOA B, k& AL
1TSS SRS Y AR B AR, el hE
S 308 5 A2 205 30 T )M X, e A O AR R B X
S SR A RO, FEAR SR A F7 S 4 E
SN0 PR EE N TR MM 2 IR N T R 22
AP A BRI AAE T . R R 20
ik 265 DA AR IR 5 85 5% A0 22 o0 9 AR KRR T DA

B, Ide SEURESCRAT KA MG R A et T
SB35 A BT SHIE B AE A BRI ST A
HEAT RS A IR A, FLELAT IR B SR
1K EZYa b P S R (O =W LU N = g 1 SR o EZ20 )
AEAH 3 TR s . HRTX CPECs KA
SRR D | R AR AR TR 2 T AT 58 4R A5 1
SERSLR L X HAE TR AT

CPECs JFRHs R i AR, S R e s g5l 7
5 % 45 Fl R R RS2 R, DAAE (0 855 9% 5 A7 A8 X
CPECs #i1 K , # &) 52 A 4 A i e | 4l fbat 2 v
CPECs Zyii e H 355 R A5l ARSI g0 B4 L
H: CPECs 1 A 3507 i, WIBOR sh i A7 i IOkt
TR 0 B 7 vk B A A % 24 W vk 4 T T LA
B IS T 44k CPECs, it qRT-PCR.,
Western blot Fl1 ELISA ¥:%} CPECs #5251 TTR
PEFTREIN , 45 SRAUE B Z 4 Ak D i s nl A7, 3228
PRI AT CPECs 5473 /0y | 4 M 20 5 55 | 448 355 55
WA M L R AN B B e R A T, R 2

ST TAER R
TTR 2 k2 A SR 5 20K Y A D9 1, 1

h1 CPECs FEPERIFEDR , T 5250 X% T TTR B3R
KGR AEEH RS THEA L. Qaifb ik
B RTAT Y, 34 T 4l 1Y CPECs, ka1 (2
Py 190 ) PRZR R B (LB A3 B ) TR R B G
CPECs 1 J5 477 , X PRt & ANl i), SRR
SIS TE I A WS Hp oA & B R AR A AL AR 41
A Y 22 5 AE T o il 1 T AL AL 53 B 1 T
il , % CPECs 3 BLii 4 , B ARITE AR W B 5% (1
HefEHIEH AR BT RE RS A 2 E i A B
BEIR, 3X AT RE S 1C A TTR Feak il A A 222 )i
HZz—,

ECRG4 fie P76 BB NI ol & R0 g 9 1E
FAEBRS TR, FEANAF RN LAR K BURKE A b e ik
B e 9, E L augurin argilin ecilin ,CA16—au—
gurin ,CA16-argilin Fll A16 peptide #4121, 7E i
B BIEFE U & 3 ECRG4 Hl augurin 75 K25 A4
AU R AN AL, ARSI ARG SR R
JEH R R R 54k 2 )5 , il i ECRG4 5 TTR
FEIRAHFAE BT AT ECRG4 FOFEIA 7T L)z e
CPECs X T A4t 473 19 S 1 fig 1 AR BE , 7€ MinCl,
YU BE S AH VB ) Btk A TUREE , 2425 CPECs TTRAN
ECRG4 335 NI, 5 Zheng I Zhao [RIBFFE4E
—3(,ECRG4 M RILFEEE 5 TTR AHCME R IR R
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HATEES 5 T CPECs X545 1 i iz 1 %, ECRG4
()25 A R A Al T A Ay i 4 4 P9 3 45 %o
053 1) IO RS 0 RO A TR I FE R — |
S FHLEIAE RR it — 2 AR5 ECRG4 S22 5 48R
Pl L AR ER (AR | 2 75 R Pl 28 P A RME 2 1 A
K PR TR 0 16 PR AR R FR AL T A, i fpifE— 2 5K
USESY i HOR R4 AR 43 U0 augurin Z50F5% , IR
AX} CPECs & R i bR S e SR (AR A0

TH L S T DAHERT < il N O A 2l S X CPECs
A= PRI BE Y 5 MR 3 R X AR O A IR
CPECs T fEA7FAEA R 7 A | =SR] 6 37 50 ] fig HL
B AR B A= 5 B R Az A e T LA i R M A
B fi IR AT DL A A (R R i
K, A S i I R AN e A B A5 e 4k
A ] BES PR 1 R A0 A DG R i AR s A G
ARSI WA W) BN AL 2 PR R X CPECs 4531453 114 f gk
TS5 ECRG4 M3RiEA X, ECRG4 &ML J i3 —
ARl R LT 5405 2B I h ECRG4 TR
FEXTF ECRG4 RiFr=4) augurin BRFSE , AL IE X}
G PSR PG T R O T LR R 45 TR
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