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Celecoxib inhibits proliferation of polycystic kidney cyst lining epithelial cells through blocking mitogen-activa-

ted protein kinase signal transduction pathways

XU Tao', QU Wei*, MEI Chang-lin'" , YE Chao-yang' , WANG Su-xia' , FU Li-li' (1. Department of Nephrology, Changzheng
Hospital,Second Military Medical University, Kidney Disease Reseach Institute of PLA, Shanghai 200003, China; 2. Organ
Transplanting Reseach Institute of PLLA,Shanghai 200003)
[ABSTRACT] Objective: To investigate whether celecoxib (CXB), a specific COX-2 inhibitor, can inhibit the proliferation of
cyst lining epithelial cells through blocking mitogen-activated protein kinase (MAPK) signal transduction pathway. Methods:
Primarily cultured cells were treated with different concentrations of CXB (0,2.5X 10 ¢,5X10 °,1X10°,2X10 7,3X10 7,
4X107°,5X 10 "mol/L) and the proliferative status was evaluated by BrdU assay. The levels of vascular endothelial growth
factor (VEGF) were measured by enzyme-linked immunosorbent assay (ELISA) ;the production of proliferating cell nuclear an-
tigen (PCNA) and phospho-MAPK were measured by real-time reverse transcription-PCR assay;and the expression of PCNA,
MAPK and phospho-MAPK protein was detected by Western blotting. Results: BrdU assay revealed that CXB inhibited cell
growth in a concentration-dependent manner;the maximum inhibition rate ([63. 9+1.27%) was found when cells were treated
with 2X 10" mol/L CXB for 24 h. VEGF secretion by cyst lining epithelial cell was reduced by CXB in a concentration and
time-dependent manner. The mRNA and protein levels of PCNA, phospho-MAPK in CXB-treated group were lower than those
in control group (with no CXB treatment). Conclusion: CXB can obviously inhibit the proliferation of cyst lining epithelial cell
and the secretion of VEGF, which might be through interfering with the phosphorylation of MAPK and partly blocking MAPK
signal transduction pathway.
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1.1 #H#FXH  CXB N Plizer /7, H DMSO
Behl 10 X10°mol/L BEifK . & —20°C % . DMEM,
F12 B4 175 4 Gibeo 23 w77 fil o 5-1-2 it 40K 1
Tit 56 4 38 1% 0 5 (Brd U ELISA) iR 7 & 4 Roche
I8 w7 L N A K B (VEGEF) ELISA il
A& A Cayman 2 &, 34 58 40 i 4% Bt I (PC-
NA) B4 A Santa Cruz 23 @ 7= & » MAPK 5351 K
Calbiochem 28 & 7= i, B R 1k MAPK £ 31~ Cell
Signal 22 ®) 7= &, 3P0 AL 2wl 7= b, HoAth
¥R Sigma Kk 5 Mradi

1.2 BrdU #Acktem s fedg i 4Pt B 1 B2
L Hy AR S 58 5 SR AR B R BB 3 AR B A K
g, 4% 3 < 10" /FLEEM T 96 LAk, 40 AR K =
80 % Al A B L A K 1L DMEM+F12, Al 1k 24 h
JG S IMAR R M CXB(0,2.5X10 *.5X10 ¢, 1X
107°.2X10 °.3X10 °,4X10 °.5X10 “mol/L) &
37°C 5% CO, 5532 %8 (£ E Thermo Forma 2\ #@) 7=
aD M 24.48.72 h. w5 A BrdU #rid TAEH 10
pl/ AL e RO &5 100 ] 5 45 L BIAR Y A 15 v% 4
It 1 7 VA% R Bl TAE W Pt BrdU-POD Fab F B T

YEW . T AE 2 vh il Fioaod S0 40 0 16 IS 4 /38 a2 90, DA
490 nm A & M, T 405 nm I K M & 6 % F
(Do) o [ B R 2% €0 v A 00 g 20 1 e

1.3 ELISA &#mizk L& VEGF ¥4 % L%
b Aef B b R A AR 5 < 10" /LI 3 B 6 £L
B B BEAS R 4R BE (0,510 °,1X10 °,2X 10"
mol/L) CXB 41,40 N 12.24.48 h 3 ANBF 8] i, %
1.2 U Fr i Jy s Ak 3020 O, 13 2% m 0 B g L 85 57
L., # I VEGF ELISA & 7 & i B i & & 41
VEGF W D, EHE %% 31K,

1.4 B % k% % PCR # 0 PCNA, 5 8 1L
MAPK # RNA &2 BEM A B & 44 5 X
10" /FLIERF T 3 AN EAR 6 om K FR 0L, % A [ ¥k JiE
(0,5X107°,1X107°,2X10"" mol/L) CXB 4, %
B 48 h J&, VK PBS P£ % 5 min X3 X ,RNAiso Rea-
gent TRIzol(TaKaRa) #& B 20 40 Mg & RNA, HL Uk
% RNA SE8PE, BUE RNA 2 pg 05 5% Ak
cDNA, RIS 20 1, 2K H] Applied Biosystems
N EIAY 7700 BYSEEF PO E & PCR L #4T PCR, 5l
W E B BLRAEY AR A R (E 1), PCR RN &
£ :10XRT-PCR Z i 2.5 ;21,250 mmol/L Mg*"
0.3 pl.25 mmol/L dAGCU 0. 3 1,10 pmol/L 5|4
1.0 ul.25 X SYBR Green [ 0. 8 1,10 ° X Calibra-
tion 1. 0 pl.5 U/pl Tag-E 0. 25 pl.1 U/pul UNG
0.4 pl ddH, 0O 17.45 pl AEH cDNA 1.0 pl, SRR
25 pl, PCR 4. B M 94°C 2 min,94°C 15 5,55C
30 s,72C 45 s, 3L 50 MERH, G5R L HER A
Z W GAPDH WY £ R,

K1 WHEE RT-PCRIIWFEF

Tab 1 Primer sequence of real-time reverse transcription-PCR assay

Primer

Primer sequence

Fragment length(bp)

PCNA F.5-TCA TTA CAC TAA GGG CCG AAG-3' 170
R:5'-TTC ACC AGA AGG CAT CTT TAC T-3'

Phospho-MAPK

F:5-GAA GGT GGC GGT GAA GAA G-3' 217

R:5-CTG GCA CTT GAC GAT GTT GT-3'

GAPDH

F:5-GGT ATC GTG GAA GGA CTC ATG AC-3' 188

R:5-ATG CCA GTG AGC TTC CCG TTC AGC-3’

1.5 Western ¥ i i #& ) PCNA #= MAPK . # 8%
& MAPK #9%& & &5 HUO A K B 40 e 4% 5 X
10 /F LM E M T 4 DN EHA 6 cm 3R L, AH
WPE(0,5X107°,1X107°,2X10° mol/L) CXB
AL WEF 48 h . S IRSCHERY Jr 1 A A0 L ik 2 2R
H ., BCA 2 F I 57 & (£ Pierce 24w 7 i)
T2 B AL HR UM L B 40 pg 85 4T SDS-PAGE, B

SRR EE 5%, 7 B IR B 10%,80 V HLIK %
FUZ A4 B e 43 FEAb AR R 2 100 V L EH
TKEEH 100 V HLFE 2 h Z Gl BR £F 4 R L, 5 % Wi 05
BE 1 h, i AN RS PCNA (1 : 2000 /)
BPL A MAPK (1 : 2 000) Ffl ¥t A B R £ MAPK
IgG (1 : 1 000)4°C W H & 5, PEBE, 43 %M A HRP
GPUNRAES R B 2 000), FIREEHE 2 h,
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2 # B

2.1 CXBH#W4 EMAE L imiigss HmFE2

W R MR CXBVEF T4 24 b, 68 W 3% 90 %1 40
JitL 3 g, B0 R A B0k 12, 0%, 27, 3%, 33, 9%,
63.9%.60. 1%, 37. 7% . 45. 9%, Wi B CXB 7E
2.5X 107" 5X 10 "mol/L U B XF 4 fih % B F fz 41
e 40 i 1 P LA R B AR . 2107 mol/L CXB
VERTAAL 24 h A0 1 25 B K, U W0k 22 1) 410 1 4 i
HEBH AR Ao, A R Y 6 R T R A G R <
5% . Ut W] CXB 1 il 15 FE AR FH AN 40 B 2R AR T

%z 2 BrdUZE#ENARIRE CXB Xf 40 R 1 5 22

Tab 2 Effect of CXB at different concentrations on cell proliferation measured by BrdU assay

(n=3,x%s5,Dios)

Time of CXB treatment(z/h)

CXB
(eg/>X10 % ,mol « L™ 1) 24 48 79
0 1.829+0.196 1.5164+0. 147 1.328+0.113
2.5 1.609+0. 323" 1.24340.122" 1.165+0.126
5 1.329+0.230" 1.10540. 079" 1.063+£0.085*
10 1.209+0. 232" * 0.93840.086* * 0.82640.051" *
20 0.66040.076" * 0.84340.064" * 0.7454+0.061" *
30 0.72940.098* * 0.88140.083* * 0.78540.113"
40 1.138+0.319~ 1.10240.133" 0.9164+0.116"
50 0.98840. 225" 1.077+0. 157 0.88440.109"
* P<C0.05,* * P<C0. 01 vs 0 mol/L group
2.2 CXB#® V34 LF VEGF 94 % CXBfe 2.3 CXB #47#] PCNA, # 8 % MAPK # mRNA
SIS B 5% A i Aeh B R 40 B B i VEGE, Eik KR I CXB 12X 10 °F1 2 X 107 20 1 J] 4%

H 2107 mol/L. CXB £ FH 40 B 48 h (411 il 1
FH 8 (P<<0. 01>, 1 HL 0l /5 B A A i) 0 7
MAE L2 X 10 "mol/L CXB YEFH 401 12,24.48 h
IR 43 A 41, 1% .54, 0% A1 60. 5% , 41 [A] 2%
S RFEP<0.05), MH 48 h Af,0.5X10 71X
1077.2X 10" mol/L 4 iy 91 il 2 43 5l o 42. 1%,
53. 1% 1 60. 5% . 4 [H] 22 5 i 3 (P<C0. 05) . WL 1,

09 r
i O 12h
= e B 24h
= _ Eusy
_T: e r
i = .
i . .
= 03 F '-h 2 ‘
] $ 10 20 (<107
Concentration of CXB{ew/'mol-L7)
Bl 1 ELISA E# i FE M+ B
ERAMEF LE VEGF NS E
Fig 1 Level of VEGF in supernatant of culture

solution of cyst liner epithelial cells measured by ELISA
* P<C0.05," * P<C0.01 vs 12 h; £#P<C0. 05 vs 24 h; 4 P<C0. 05 vs
with no CXB(0 mol/L) group;n=3,r=%s

Jiel B E 2 A 48 h 4 i PCNA mRNA 7K
HBEMRF A CXB X 4] (P<<0.05),CXB 1 X
10 ° A1 210 A B b As B B A2 0B 48 h 40D
R b MAPK mRNA 7K & 2 % T A fil CXB
X HR4H (P<<0. 05), WA 2,

050

O poNA
W Phospho-MAPK
= (.40
=
&
- *
o 030 ]
5 )
£
= 020
i“ *®
&
' 0.10
II L L 'l 3
[ = 10 20 (C<107")
Concentration of CXB(ew/'mol-L™")
2 WHER RT-PCR & EMITE

L E 4k PCNA FIBEER L MAPK ) mRNA & 8
Fig 2 mRNA levels of PCNA and phospho-MAPK in
cyst liner epithelial cells measured by
real-time reverse transcription-PCR assay
* P<C0. 05 wvs with no CXB(0 mol/L) group;n=3,7=+s
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2.4 CXB # %4 MAPK. & # & MAPK # PCNA
W&k G &k W GAPDH fEN S, AR 4 1)
CXB ¥JRe %% B2 1k MAPK )31k, 54 CXB
X PR LA FL 35 25 57 B % (P<C0. 05) , i X . MAPK
FIFETE B F R, B CXB 7 2 % i 3 K, 40
PCNA M8 H R IKZEWrs ik, 548 CXB X B 20 Af
Her s 5 B (P<<0.05), WK 3,

MAPK | e— a— D G

Phospho- -— ..
MAPK e

PCNA _— —_—

GAPDH ‘—

12001 g paek B Phospho-MAPK  EIPCNA
1.00 F
0.80 f =
LNV

.40 F

Target protein/GAPDH

0.20

0

] 5 10 20 (107°)

Concentration of CXB(ew/mol-L™)

B 3 ZpaE R MAPK,
BEER L MAPK 71 PCNA B A &K%
Fig 3 Expression of protein of MAPK,
phospho-MAPK and PCNA
1: With no CXB;2:With 5X10 mol/L CXB;3:With 1X10 *mol/L
CXB;4:With 2X 10 °mol/L CXB. * P<C0. 05 vs with no CXB(0

mol/L) group;n=3,7r=Es
3 4t i

ADPKD J& f # UL #9388 4% 1 B BE 9 L 4 tiE 57 R
RN 1/400~1/1 000, 1 3 R 728 5 80ny s
LB I IR 1 2 AT JE AT 58T BURS it AR T 245
Pt COX-2 £ ADPKD # il & tE & B b i 3
FEAEHYY, FRE COX-2 1 # 3 /7 & sk Bt
iR B IF 5 B (R N AN IR R I 2 2
HF T HAGT ADPKD,

ALY B, CXB X4 i e B 1 iz 40 e HL A 3
B A4 P L S A D) R S AR L LA AN 2 R T
25 I BEIE N L IR TE CXB A 3t 72 A 40 M E 7
R<5% , LA EOLE R PCR & PCNA % 3
CXB 1E 2 Mtk B b fz 40 M 48 h 4H L rh 9 PCNA
mRNA K- 2% T eI X R4, Western B

TR e b A B L 40 PCNA R 1 26 35 TF 9
CXB f& T # 4 fif PCNA 8 H £ ik, DL LUl i,
CXB RE il 40 f 1 55 19 AR e ) PCNA 1Y 3k PR 5% 5f
NSRS

WF 5% 2 B . 22 b 4l Jf PR 7 7F 22 9 5 b 1 J B
I HEVR A 0 A A R S A RO A AR T el AR A
A S R b R R W L E AR LI VEGF 1E
d0HE T B4 h B A% O M AP, Bello-Reuss
S UOIE WA A AN 8 SR G 22 A A b e L I B 43
VEGF165, ASZE R W] . AW E CXB A il 14
HMEE % e B Aol B b R 40 RS ik VEGF, Hop 2 X
10 mol/L CXB fEF 4 48 h /4 il /5 F ik L i
L AZ AW 7 5L A7 ek 1] 0 590 A v

MAPKs J2& 4 }fd N 1) — 28 22 2 1R / 95 2 1R 2 1
W, WFFEIE S, MAPKs 15 5 %% S B A7 16 T K
22 B0 B DY L K A0 ML A M S T e i B
W N 5 6 200 i A6 0 2 B I 200 J 38 5L 431 e
e AT E MR BER 2 CEEMIEM. Eml
AXMWERMC ERAFAEE TR 3 ZIFITH
MAPKs {5 5 if [ : ERK (extracellular signal-regu-
lated kinase) 1§ 5 i . JNK/SAPK i# % f1
p38MAPK il % , Hov 5 ERK H 25¢ 5 40 M 9 15 5 5%
SRBRPON N R 2 M MAPK 5 5% 3w a0, i
FEIESE, VEGF BB 5 % Mt B [ f2 3R M &2 4K (VEG-
FR1,2.3) 454, NI 76 ERK 5 55 Sl a0,
ERKs J i 202 S ) (1 22 / 55 2 B8 W . mT LAl /R Ak
50 2 R AR AR Y 22/ 98 AR, AE 22 R E RS .
ERKs 3% [ if 9 90K AR 5, AT L6 o0 i A 4
MA% . B ERKs AN AT Lg% 6 i 53 28 1, i 5L
A DA 2 Ak — 22 R N I e S I F 1 efos, e-Jun,
Elk-1,c-myc Fl ATF2 55, A1 2 5 41 g 35 58 5 434k
AR HE . AR SIS I 5T R A S B 9 O R PCR Al
B b MAPK B & fi, UESE CXB il ok fE% 26 b e HL
b fz 40 M R B R fb MAPK mRNA /K F, + 4
MAPK % # f2 16 ; I & F 5 58 B0 3 32 K I A
MAPK FI#2 /. MAPK & H 7K ¥, 38 B A [6] 57 &
4B CXB ¥ RE T IE B 2 1 MAPK 933k , 1 X 8
MAPK 3 15 JC & 5w, AR 48 LA L AF 55 4
CXBfig M VEGF &k, ff VEGF 5 H 2 k45
B I E MAPK (95 K 5% 5%, T4 MAPK & H
WEIR AL M 3B 23 BT MAPK {55 5 5% 38 3% , & 51
0 ) 2 P e EEL 1 R 40 B 0 4
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Effects of epitopes combination and adjuvants on immune responses to anti-Alzheimer disease DNA vaccines in mice

He Y,Sun SH,Chen RW,Guo Y], He XW, Huang L,Chen ZH, Shi K, Zhu W] (Department of Medical Genetics, College of
Basic Medical Sciences, Second Military Medical University, Shanghai 200433, China)

[ABSTRACT] Alzheimer disease (AD) is a neurodegenerative disorder characterized by neuropathological hallmarks including
deposits of the p-amyloid peptide (AssP). Studies have shown that immunization with AB42 peptide reduces both the spatial
memory impairments and Alzheimer disease-like neuropathologic changes in Alzheimer disease transgenic mice, but can cause
side effect of a cell-mediated autoimmune meningoencephalitis. Recently, some studies showed that DNA vaccination could be
used to generate an antibody response to AR without the adverse cell-mediated immune effect. In the current study, we generate
four DNA vaccine plasmids (pV-GE1, pV-GE2, pV-GE3, and pV-GE4) against Alzheimer disease by separately [using AR
epitope sequences (coding for EFGH, DAEFGH, EFGH+EFGH, and EFGH+DAEFGH) with IgG heavy chain coding region
of mouse. Meanwhile, the full-length gene AB encoding plasmid (pV-AR), empty vector (pVAX) and synthetic AssP were also
included as control. The sera of BALB/c mice immunized via intramuscular with plasmids and peptide were tested by indirect
ELISA for auto-AssP immunoreactivity. The results showed that all the DNA vaccine plasmids induced AssP-specific antibod-
ies; moreover pV-GE2 and pV-AR constructs elicited higher antibody titers than other constructs (P<C0. 05). To further en-
hance the immune response, GM-CSF encoding plasmid (pGM-CSF) and purified BCG-DNA were used as molecular adjuvants.
BCG-DNA could enhance humoral and cellular immune responses simultaneously and did not alter the phenotype of the immune
responses, whereas pGM-CSF showed no obvious effect on immune response. These results suggest that this immunization
strategy of using AR epitope encoding plasmid plus BCG-DNA adjuvant may serve as the basis for developing anti-Alzheimer dis-
ease vaccines.

[ Alzheimer Dis Assoc Disord,2005,19.:171-177]



