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RNA FH#Eim 2k p300 EFE XTI iafi#E C5b-9 55 KR 'B/Nek & IR 40l
JATF1 ATF3 Z Bt 892200

RO ATIRUE B R J, SRR, T

(F R R R R 2 e 22 U098 Mt 211166)

(5 ZE] B8 WHEKRp300 25 & IR /N TP RNA (short hairpin RNA,shRNA ) B0 4% 2 15 Ok , W8E U1 ER p300 % K % 7
FE AR (sublytic ) C5b-9 75 5 K BB /N Bk 5 I 41 iEg (glomerular messangial cell, GMC) #f T~ 13 % 5% 7 3 (activating transcrip-
tion factor 3, ATF3) Z B AL 7K - (152 0 , 753% : I DNA 418 AR 5% p300 3 R [l 47 2535 1 3 4~ shRNA JF 5, 48 )5 43 50 e B 3]
B R B A pGCsi-U6/Neo/GFP/shRNA v £ 55 Yt A GMC, B 45 T~ sublytic C5b-9 H#ili# . Western blot §ifi % T #6 5 A dpe A 1
p300 shRNA, 3 2041 M AR A GMC P8 172, G JLIE (immunoprecipitation , IP) fil Western blot BEA i ATF3 L EEfL /KT, Z5R .
K 5 2 B p300 shRNA 24 R4 22 i 2 , Western blot 27~ p300 shRNA-2 HA fe T ER 50K ,p300 shRNA 4b B GMC J=
tH sublytic C5b-9 55 (1 GMC 4 1= 1 2 T B | [RI#S ATF3 LWtk Tt ] B FEAIK . £598: TR T K B p300 shRNA FLEZ R
IKBURL, IFRIEIESE T p300 REHZ A sublytic C5b-9 #5510 GMC JH 1=, HALHI vl g 5 p300 ZMmefb &1 ATF3 £ ¢,

[X82/] RNA T4 ;p300; Wik MR C5h-9; M T ; 2L
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Effect of silencing p300 gene by RNA interference on apoptosis and ATF3 acetylation in

rat glomerular messangial cells stimulated by sublytic C5b-9
Zhang Jing,He Fengxia,Qiu Wen,Zhao Dan,Lu Yanlai, Wang Yingwei’
(Department of Immunology ,NJMU ,Nanjing 211166 ,China)

[Abstract] Objective:To construct rat p300 short hairpin RNA (shRNA) eukaryotic expression vector,and investigate the effect of
silencing p300 gene on the apoptosis and activating transcription factor 3(ATF3) acetylation in rat glomerular messangial cells (GMCs)
stimulated by sublytic C5b-9. Methods: Three kinds of shRNAs targeting p300 gene were synthesized and cloned into eukaryotic ex-
pression vector pGCsi-U6/Neo/GFP/shRNA. The recombinant plasmids were transfected into cultured GMCs by Neon™ transfection
system. P300 protein in the transfected cells was detected by Western blot to find out the optimal shRNA against p300 gene. The cell
apoptosis was measured by flow cytometry and the acetylation of ATF3 was evaluated by Western blot combined with immunoprecipi-
tation (IP) assays. Results:It was verified by nucleotide sequencing that the constructed p300 shRNAs were correct. Western blot
assay showed that the p300 shRNA-2 was able to silence the target gene most effectively. Knockdown of p300 by shRNA in the GMCs
reduced the number of GMC apoptosis as well as the level of ATF3 acetylation induced by sublytic C5b-9. Conclusion:The rat eu-
karyotic expression vector p300 shRNA was successfully constructed. It was preliminarily confirmed that p300 could promote GMC
apoptosis triggered by sublytic C5b-9 through p300-regulated ATF3 acetylation.
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g S R A B /NER F I AN Y (glomerular messan-
gial cell, GMC) £ BLI TR AE B 55 40 AR SMH sub-
lytic C5b-9 Hl3# GMC 4k IR e S H & A T,
(H b R 8 3 R v i v R i S IR T B AL
H il R 58 2T .

p300 & —FHE 5 s 798 25 1 E1A AHEAEH]
B 2R 115, PR3k 300 kDa, B 44 8 p300.,
AR EI,p300 25 T AT/, # p300
F1%) 200 L 3 R 0 P 5 2 S ) UM B IR, p300 Y
FHEAEFE F IMY e ki T p53 m e T,
#r E1A 5 p300 454 B R HDhfg , 04 il 4 it T
p53 BYA ML T AR, B ETIA Y, p300 s —Fh i ok
ORI, EAMURBTER SN F MR 2 &
Yz R B AR, ] g 2R SR A4 AR
FHERAL S BRI B H B2, p300 ik HAT £ BEEE #5 i
e, AR AL R a2
FOIE IR A 5% SR L B R B p300 2 BEAR 1B 1 1 5% %
HFA %, 4 C/EBPB NF-kB p65 .c-Jun ATF2 Al
IRF-3 45, A SCHRRIE , 5% 5 1 R A S A T v]
DI SEAN A T, Hein BAk Y pSs3 ml LA HEC L
S P 2 240 i L R e A R A R T

WS G S I F 3 (activating transcription factor
3,ATF3) JE T & AR P B S M sk N 7, 2 5
DIRENEAE 2 0 i I DR VAT §F @ VAN S VAN 1k
RAEGEL WA A SCHERHGE ATEF3 o] LA 32F 41 g
AT, 7F Hela 40, 22 35 ATF3 BB {2 #E 4 i
(LW E)HFIMMIE T ATF3 5% 3L/
AIRANES B AP T A, SBURD &K E6E;
T ATE3 e PR /0 Bl ok 158 1) JRe 22 41 i DU e 738 2 41K
PrAn P 7 A — AL EA S R T AR IR L
AEWFE B & B, ATF3 1] LUE 33 i3 3 F 7 8 2% ) (an
Gadd45a Fl KLF6 K ) 9 % 5%, AT A2 i sublytic
C5b-9 i 30 GMC F T2

Y T IRATHY T S I8 45 A SR Thy-1N K R
115 4 21 FF A sublytic CSb-9 HIBLES 352 (9 GMC 1y
Al UL p300 FikH £ | A IF ATF3 £ Bk Ak S0 . 7t
1 o PRIHGHEN , p300 =i i] DL o 4 Wk 816 ATF3
H8 i LR L DY (0 7 ok, AT A2 32 - sublytic C5b-9 5
T GMC T, R T R IE K — I A 5T LA A
ANLL p300 R UIA &, B A & R/ T4 RNA
(short hairpin RNA,shRNA)TJTER p300 3 [, F Wl %5
GMC JHT-F1 ATF3 kAL KT 1) 224k, A5 e 4
p300 7E Thy-1N #5742 B4 GMC = i1, 2
R4 I I PR B 1A 26 MsPGN 2434 F A R 36 i 52

Ko
1 #EFnT %

1.1 A

KB GMC 40iikk (HBZY-1) (I 27 v [ i
K% 35 9 PR 0 ), pGCsi-U6/Neo/GFP/shRNA 7%
A (g 5 UL DR A2 4 R R D) 5 B i 9 1
fitt BamH 1 1 Hind Il (NEB 2~ ], 3¢ [ ) ,MEM 5 3%
FEABG 2 1ML7E (Gibeo 24 ), ZE ) , Neon™ 41 i B, %%
PR ABEBN L (Invitrogen A F, EHE); &
p300 £ FEFEPi A IR ATF3 £ 52 bk (Santa Cruz
ANE], EED, /N RS R £ WL T BB (Cell
Signaling Technology A H), [ );ECL b7 & Otk
& (Pierce A # , £ ), AV-APC/7-AAD R4 i X
20 A 4y BTk ) & (BD A A, 36 ) 40 A 24 ik T RD
Protein G Agarose (FUM 35 2= KAV ARWFFEIT) .
12 Fi&
1.2.1 p300 shRNA #93% it

M4 Tuschl A3, 435 3E B p300 ¢cDNA
JP 5 3 AR H AR F 41, 28 BLAST 5, iE 52
5 H b 5 PR 1 8 JC R R (3 1) A L DNA
F Bt i1 BamH 1 A Hind L EEVI0L 5, T
55 pGCsi-U6/Neo/GFP/shRNA % M4 va [ 1% 42, 1 FH B
PEXT HE A pGCsi-U6/Neo/GFP/NON, Bl control shRNA
(shCTR) ., VA L JP 3 Z 46 g 5 LIk AL~ R A5 FR
NNy

% 1 p300 shRNA KTt F 51
Table 1 p300 shRNA interference sequences
shRNA J51(5'—3") (s
p300 shRNA-1 CCAAATAACCTTTCTCCAT  844~862
p300 shRNA-2 GCTCTATAGAGCGAGCTTA 1 388~1 406
p300 shRNA-3 CCACCTTGTTCATAAACTT 1 746~1 764

1.2.2 p300 shRNA Rk ey 5w

¥ i kL pGCsi-U6/Neo/GFP/shRNA F BamH 1
A Hind TBURGY , 19% 55 g B 58 J0e Fi Uk [l e R v B
B L AEA G pGCsi-U6/Neo/GFP Fil4 A 4% shRNA
£ T4 DNA ZEH [ 09/E T, 22°CK i i 4% 5 % 2
PEYIEAL I S A DHS e, A T A N HER
PUPER LB P 1, 37°CHR A Ks 75 15 1% 5 PR B 5 [
WE BTS2 T ERRYUEN LB B3R, W
P P LR AL 2R BOR A R /1T DAUESE H
() DNA Bt 7ile A pGCsi-U6/Neo/GFP w1, FEEfY
2 TR0 ) 4 44 A p300 shRNA-1,p300 shRNA-2
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1 p300 shRNA-3,
1.2.3  p300 shRNA ¥ 453 GMC

BHKE GMC, HF 10%FBS i) MEM 5¢ 4 55
FRWRE TR . R A K & 70%~90% % % 1f, H
Neon™ Il ffd H, %% Y 28 G5 k47 0L 7 G (LR 2D TR L
Neon™ LA R i 1), B Y5 B 40 e ¥
37°C 5%CO, B IFE 48 h, 7% i g4k
879 Y6 5 H (green fluorescent protein, GFP) i) 3 i&
T,
1.2.4  p300 shRNA TR 49 7% 9 8 %52

£ 25 em® K5 29 GMC H A 0.5 mL & 4 %4
fi#W,4°C .12 000 r/min 250> 5 min, B8 KA
5 min (8 HAME; MAE A 200 wg LT 8%
i) SDS-PAGE Ji&, HiVkJ5 5% 2 PVDF i I ;5%

RUKy = B 1 by In A —$i,4°CHEF &2 7%, TBST

YEU 3K A HRP bRic i) —Ft, EREE 1 h,
TBST ¥ 3 WK A ECL K6, A 3h 1% & 4t i
I, BAG 45 Quantity One B34 K AR, X HE
NZ B-actin HCF: 2 &7,
1.2.5 GMC At sLeg i X

FHJC EDTA Ji il 7 £k 05 46 40 i, 5 FH ¥ PBS ¥k
o 7 B ,200 pl 2545 28 vhl EE S A AV-APC/
7-AAD Z Ykl =R R OEIEE 15 min, i X 40
UK GMC P8 T % i
1.2.6  ATF3 TBACK T # %95 5032 (1P ) #in]

1 mg AR BEATIA 1 pg & 1gG Al
20 pL Protein G Agarose,4CZ M2 235 2 h; &
4°C .1 000 r/min &0 5 min; B EE A 2 g p300
il , 4°CE R $E shid B ; A 40 pL Protein G Aga-
rose, 4°CZE 12 ¥ 2l 3 h;4°C .1 000 r/min & 0> 5 min
Ja /N W B B3, 1 mL PBS 28 g B 2 BRI UL
JE S UK NN 40 L 1xSDS-PAGE Hi ¥k | #E 2% nl i

7t

RV, WK IA AT 5 min, BTS00 1G] 1T
J5 42 Western blot #1
1.3 %itFsik

FIT AR EE LA B br i 25 (s ) %7, R FH SPSS
16.0 ¥ A1F #E47 J7 22 53 71 F1 Bonfferoni £ %% , P<0.05
MEFAGIEE L,

2 # B

2.1 p300 shRNA JR4eg st 55 %%

W 5 S DR Ak 2 R R B L 34>
EF X p300 %k A [] #8459 shRNA Ji 47 47 DNA
W, e 45 SR 2 BLAST FeXHIESE, H 9 DNA F B
B IE# 5 A pGCsi-U6/Neo/GFP/shRNA # 44 , % B
H 2 p300 shRNA-1.,p300 shRNA-2 I p300 shRNA-3
JERL IR HE ALY
2.2 p300 shRNA A5k 2k & ¥ 5 09 7 ik

4 p300 shRNA FkLHLFE J A KB GMC J5 ,
P B MU M EE Kk GFP MIZH i (5 5 GMC B9 2
o, DA B B el . 45 R WoR , FUR BE I GMC
48 h Ji FE YRR R T0% (Kl 1)

W BT A 3 A X AS [F] R S Y p300
shRNA itz K FEBA P % B control shRNA 5tz 43 Jill
HLFE Y GMC, 554 J5 48 h 1511 sublytic C5b-9 (BRI
YR BN 5% 1Bt A BN AR 4 B i v B GMC R
30 min, JIA L BE Ry 4% 15 A i i % [ 0% &5 8
) HIEANA 3 h, Western blot £ £ p300 & 119 3%
BT, R K, 5 control shRNA+sublytic C5b-9
ZHAH Lt ,p300 shRNA-2 F p300 shRNA-3 34 fig ] &
T sublytic C5b-9 B3 1Y p300 & ik, Hrh
p300 shRNA-2 4 H 20 () p300 2K 112 1K B A% 5 o
¥ 1M p300 shRNA-1+sublytic C5b-9 41 p300 %
M #ik 5 sublytic C5b-9 AHTCMH 22 5 (K 2), &

B 1 shRNA F#RE#FE GMC 48 h Bt GFP B FRi£1E %R (x200)
Figure 1 Efficiency of shRNA transfection was observed by fluorescence of GFP at 48 h after transfection (x200)
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5 control shRNA+sublytic C5b-9 41 H55,"P<0.01 ;5 sublytic C5b-9 41 F%%,*P<0.01;45 p300 shRNA-3+sublytic C5b-9 41 FL 4% ,4P<0.05.,
2 St AEEERE shRNA # A\ GMC 5 p300 & B RiAEKF
Figure 2 Expression level of p300 protein in GMCs transfected with different shRNAs

7 p300 shRNA-2 J5OkLBH Wy p300 2 1 7E GMC P Y
PR 3R RO AR T (2 T0% ), BRI 42 52 56 4 30 ok
I p300 shRNA-2 HLLULER p300 JE A, I 4 —fii ik
fir 44 4 shp300,  [F) B B4 % i control shRNA 1 ffj
fb A 4 4 shCTR.,
2.3 L p300 A K AF sublytic C5b-9 # % GMC
PR A

FHE O 2 i B e T PR 1Y shp300 Ji
AT LB PR X B shCTR oKz 43 51 5% %% GMC 48 h,
45T sublytic C5b-9 H3# 3 h, AR HEAT AV-
APC/T-AAD G, | A1) FH e =X 48 A S ARG 00 11 1~ 448 g %
H, 453%M 5 shCTR M L, YLER p300 HE 2 & i
/> sublytic C5b-9 i 5 1) GMC P81 (& 3), #n1E
sublytic C5b-9 #ill3# fir £ iy GMC i 1= ,p300 Y%
O HA e HEAE
2.4 B p300 A B T sublytic C5b-9 #% 5 GMC ¥+
ATF3 ZBALK T893

Jo k4 shp300 JBkL K He [ 1% Bt shCTR kL 73

BIEFEYL A GMC, 4kZE85 5% 48 h J5 P-4 T sublytic
C5b-9 Jl34 3 h, $R AN & 5 H , Western blot £ il
45 R B, fH ] p300 19 shRNA kLK ULk GMC
p300 E:FXT ATF3 2 H 3R A I T i 52w (1814)
25 ATF3 SR 4543 08 A PEAT 1P U, F
Western blot 43 Jl K 25 1P P= 4 v ATF3 F1 £ kAL 4
AW, SRER, FEHYT shp300 kLT
GMC H ,ATF3 B Bk A /K- 8 2 9 1M shCTR
D0 JE W S RN (BT 4) . $oR BAT Tk R 5 7% il
T PE Y p300 XF ATF3 4 19 £ Bt Ak A2 i T AE & 4%
T—EMEEER .

3 3t 8

Thy-1N & ki B2 AL 55 GMC S8 R - f s
I3 2 A5 2 Rl AR ) A SCERRGE ,GMC R TR
AT Sy o5 252 ) 348 A I s () i EL YR T 40 i R
T Fr BB AR B /INER 1 B0 200 e s, o W ol i op
R TGF-B %5 4H Ml I+ T {2 i GMC 3§43, 55

shCTR+sublytic C5h-9 shp300+sublytic C5h-9 25 1
1054 20
‘= g
] S 154
- 1044 %ﬂ“
= =10
T 104 = =
[ 3 5
102_;5 0 T T
0 5.75% i i
o102 100 10+ 105 & &
102 10° : S
N3 N
AV-APC Q‘X@ QX%
& >
¥ N

5 shCTR+sublytic C5b-9 41 " P<0.01,
E 3 T2t p300 & & Xt sublytic C5b-9 % S GMC AT K
Figure 3 Effect of p300 gene knockdown on GMC apoptosis induced by sublytic C5b-9
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- i . jﬁg»}(ﬁ) p300 i HAT Mk A% Wi 6 1, 0l AL 2 Fh i s A
KDa  + + +  sublytic C5b-9 T AEATF K b G G DNA 455 8 )
25— c— = e [P ATF3 WB: Ac-K W A 5 AW AR AR B A DL R A A R
25— IP: ATF3 WB: ATF3 R4 Vanden Berghe 55 4238 , 7 TNFa

25— cm—— — Sm— D ATF3

300— W— e s D 300

40— — — — ] B-actin

E 4 T p300 EE XS sublytic C5b-9iF % GMC # ATF3
Z B AL K FE R
Figure 4 Effect of p300 gene knockdown on ATF3 acety-
lation induced by sublytic C5b-9 in GMCs

Hh,GMC A B B AR BRI ) A W A M, ELIR P A1 5256
BRHEW H BAA FREIIRE . B /NBR N ER AR GMC 78
Wi U8 T2 1 7 5 IR e R A R SO AE 1 4 TR | e &
TR GMC Féy 38 A8 20209 [RGB B Thy-1IN & 9 5
IR GMC I T 32 2 % 42 11 I I 2 1 4 M 1 A
A4 R

Thy-1N KE GMC 8l — R 58 5 (1 32 25 5l
K2R AMA C5b-9 & G, #MA C5b-9 X i 4
B FH 4 SR A 7R (ytice ) FIIE 5 £ 72 (sublytic ) A
P ASTEF lytic C5b-9 2 {0 8 40 i 28 L %
sublytic C5b-9 BEMIE A MM N Z K16 T F &
1, B = A Z R0 LN A SCHRHREE  sub-
lytic C5b-9 Al 3@ i b 8% 5% 7 C/EBPB {2 i GMC
A3 AR 2 PR TL-61"), A iif 4k PI3K-AKT 15 5 /v %
GMC M58 Al #E caspase FHK ) I i75 5% GMC I
-4, HHEA 5 sublytic C5b-9 4+ GMC # T B
PRBLEIMTS AR 58 4 i W (A5 32F — 2D BT

AR LA 45 RO & Bon | i W1
ATF3 AJ 3 o 0% FEHE 5 N Gadd45a 5% 5%, A
1M {2 sublytic C5b-9 #5519 GMC J ="', {AfE 1L
AR PR E ATE3 B SR IE L iAW1, 34T
RIS & B, 76 K B Thy-1N 2 5 - 30 59 B 4L 2
FASNZ sublytic C5b-9 B K B GMC Hr 34 7] bl
p300 ik i, JF HIH R IREAHEEA R 2 T ATF3
35 o p300 & —Fh i SR O PR 7 i i i 45
PGS, T2 S0 Tk . A SRk , p300
FHZE C-Jun Ml PARP-1 JEIUE A E G, HEEGT
RhoB £ A5 3+ I, f i 25 NSC126188 15 F
(4 75 R A MR T B R R R M A 1 p53 R p300
(AR T AR T G S 3 I pS3 B SR I Ik RTE £k A
PR T 3R AR5 S A /) 20 R T A L TS D A

TN BT 4 PR AR T, Y NF-kB p65 W 5407
BESEAENY p300 L WEIL B i 5 REUS $2 5 10-6 )3 3h T
WPE . FRATHT I SC 5t & B, sublytic C5b-9 1] Ll
B GMC ' ATF3 Z BEAL KT Tt . B AS IF 52 4
I, i sublytic C5b-9 55+ (1 p300 REfE#E GMC
T, e s R, p300 T i 2 Ak 15 i SR
K ATF3 & i H A s 0% v 1 o7 =X, #6115 3 GMC
PR T R AR

e FIARHEN , FRATE SeEt XS R B p300
K 3 AR BTG T 3 B shRNA, £+
pGCsi-U6/Neo/GFP/shRNA #if& /5 p300 shRNA
Feik o MNP e g5 R R E A TR A EEE R . O
i B W 4% 7R, shRNA L %« GMC J5 48 h,GFP
BH 1 40 6 40 7 Al LB 70% 25 A, iR 3 T SR DT
BRSCE () EESK . Western blot i 1 45 S 2% B p300
shRNA-2 ki A DL SCR , nTHTIREM T
Pz, Z JE AT shp300 HAETTER GMC H p300
FL Y #ak  SR S FE45 T sublytic C5b-9 31134, i =X
YA S A 25 S o, UUBR p300 fig i Ik 2> sub-
lytic C5b-9 &% GMC =AY LL B, 4275 p300 it
T sublytic C5b-9 551 GMC JHT1°,

T i — 2 B p300 S GMC T 7 X,
1511 shp300 T JETTER GMC H p300 FE[H 1y #3k , Sk
J& P45 T sublytic C5b-9 Hl¥, W% p300 3 ik Xt
ATF3 Z AL K152 00, TP Fil Western blot 45 5 i
/N, ULER p300 J5 , i sublytic C5b-9 % 5 GMC
ATF3 ALKV 3 TR, #2785 p300 vl il ik £ 1t
fb ATF3 {2 #F L5 5630 | 115 5 GMC 98 10
A AR BR T SRR B i S T, p300
AT DL3E i HoA 22 oy OB R AE T, e dn p300
AE £ Tk A 20 28 11 8 75 Y 0 0T 285 4 s it | A ) 7 o
T 145 A RETE G S T RIS ARSE S5 A ) Z 1)
LN DL BB G RN S R AR LS ARAE 720 TR
2 p300 J& 75 fE il i HAALE 2 5 sublytic C5b-9 5
0 GMC M7 XWATF TS RERANR .,

25 LT AT A 2 T K B p300 shRNA
FRFRL, FESE T sublytic C5b-9 ¥4 p300 A i
# GMC T, JERIERTT T HPEILE, B p300
Al i Wb B ATF3 ST GMC /1, Fik
LIS 25 O 7R Thy-1N H GMC I8 1 1 & 8 R 1
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