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Effect of silencing KAT7 gene on the production of MCP-1 in rat glomerular messangial
cells induced by sublytic C5b-9 stimulation

Gong Yajuan,Zhang Jing, Liu Yu,Zhao Dan, Qiu Wen, Xia Lu, Wang Yinwei"

Department of Immunology , NMU , Nanjing 211166, China

[Abstract] Objective: To explore the effect of silencing rat (lysine acetyltransferase 7) KAT7 gene on the production of monocyte
chemotactic protein-1(MCP-1) in rat glomerular messangial cells(GMC) by sublytic C5b-9 stimulation. Methods: Four kinds of short
hairpin RNA (shRNA) stargeting KAT7 gene were synthesized and cloned into eukaryotic expression vector pGCsi - U6/Neo/GFP/
shRNA. The recombinant plasmids were transfected into cultured rat GMC by Neon™ transfection system, and KAT7 protein in the
transfected cells was detected by Western blot to find out the optimal shRNA against KAT7 gene. Moreover, the expression of MCP-1
both in GMC and in the supernatant was measured by real-time PCR and ELISA assays. Results: Nucleotide sequencing demonstrated
that the constructed KAT7 shRNAs were correct. Western blot experiment showed that the shKAT7-2 could effectively silence the target
gene. Meanwhile, after the knockdown of KAT7 by shRNA in the GMC, the production of MCP-1 was significantly decreased upon
sublytic C5b-9 stimulation. Conclusion: The rat eukaryotic expression vector shKAT7 was successfully constructed. It is preliminarily
confirmed that the expression of KAT7 could obviously promote the production of MCP-1 in rat GMC treated by sublytic C5bh-9.
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ORI —Fh A /R R B R AL, 7R
TR, LR I R B IS K B S0% A4, K
. Thy-1"% % (Thy-1 nephritis, Thy-1N) , X ARHT iR
4 g 1M 35 74 ' K (anti - thymocyte serum nephritis,
ATSN) , HGH AR LA T A1 MsPGN,, S LA
Kl FWEWFFE MsPGN fl—Fsh il

v EFRGE , W f# A (sublytic) C5b-9 &5 ¥) 5
Thy- INJRZE S BB UIAHE Y, © 1 sublytic C5b-9 %2
BRI AN J5 e = A 22 T AR 2O, a2
T IAERSIE RN FRATUMER LR T R B, K
B Thy- INJRAE (1) 4120 ] ek ZFh SRE A 1L R
+, AR BV Nk Y B AR 1 1 (MCP-1) Y
AR E G2 I H AL BRI CD4” T4
B #2071 Thy-1N K BB 2HZ b i 9858 U 5
ANERIIERIA A — AR o AR R 5T UE
52, Thy- IN K EUE 22U A] D sublytic C5b-9 1Y
DU, T ELAARAMH sublytic C5b-9 H384 5 /NER 2 JIE 410
g (glomerular messangial cell, GMC) JREEE FAE K&
T3 6(IL-6) AL+ MCP-1 IG5 AL, 25 TA
BRI R S B 2636 B, i sublytic CSb-9 3134
A B TL-6 5 4H 5 R 11 2 T A A8 ) 4 B S A
K19 i sublytic C5b-9375 %5 MCP-1 B & i
KEFHR Y I AAE e | A A I SCk AR

HE TR I AL 7 (lysine acetyltransferase 7,
KAT7), X4 HBO18{ MYST2, Z7E DNA & il i &
PRHY B BRI, IR T MYST P i — 1, A
SCHRHRE , KATT g S BEALIAE Z R S R, 5
AP R R TR =4, JA ok
7R KAT7 5 PRTER 5 ] L ) S e S5 R 7 1)
SE N NTITE 1 B e S R T e P R R A
YT IRATATI A LI B /R , AN Thy- 1IN KR
B LR 2, 38 AR S sublytic CSb-9 HI¥# ) GMC,
KAT7 (ZRIRK i T, HAE 3 hikBIE(E ., it
A, AL T MCP-1 7E sublytic C5b-9 Ml GMC &, He
FEIRIKT-A 2 B A (6 h BRFRIEEAE ) . FT UL,
sublytic C5b-9 175 [ J#11) KAT7 F3k B AH5F MCP-
LA ST I, ARSI A A2 R B GMC Bk
KAT7 J£ KXt sublytic C5b-9 Hli#% GMC J5 155 MCP-1
A RIS, A A TE R AT Thy- 1IN K RUF 4140
RETE R AR B S IR LR LRI S50 AR

1 #RETTE

1.1 ##
KELGMC HBZY-1 i #k (v [ S 760 5% 2 4 14

R, BRIUKEE) o Neon™ 20 i B 364N R Ha i 2 o
i (Invitrogen A ], 32 E ) . MEM 35 5% B A5 4 1L
1 (Gibco 2~ 7, 28 ) . pGCsi-U6/Neo/GFP/shRNA
AR (L RSB ARG R AR . Pk
DNA $2& Rz A & CRAR BB A BRA R L L
50 BRI N VI EE BamH 1 1 Hind T (TaKaRa 2y 7] ,
K)o T KATT B g BEPUIAR (Abcam 23 7], FEH) .
— 27 B RNA $EHGAF] & (Invitrogen 23 /], L) o
HiSeript® 11 ¥4 % RT-PCR/qPCR 25k & (B
1 Vazyme A ] ) o AceQ® qPCR SYBR® Green Master
Mix ( B§ 5% Vazyme 2~ A ) o ECL 4k 5 & 6 R &
(Thermo A F], ) . KB A% 240 e fb 26 11 1
(MCP-1/CCL2/MCAF ) ELISA i3] & (m 5t 3 K E 4
YRHEABR A
1.2 7
1.2.1 shKAT7 #3%3t

H 48 Tuschl AT I, 53036 B KAT7 ¢DNA
JEA 1 4 ASFRAAE R BARIP 91 . 28 BLAST A5 IUHIE
S, 55 HA I R A P 50 T AR . A LR DNA
B i T BamH 1 A Hind W EEVIA A5 T 5
pGCsi-U6/Neo/GFP/shRNA ZAA g B i 4% . L P
G ZEHE L I 25 B FRA Rl A Al
1.2.2 shKAT7 & aeg g5 5w

¥ KAT7 shRNA 5 41 it ki shKAT7 FH BamH 1
H Hind W47 8UEFY], SR 51T 1 %3 BEWHEE A FRL Dk 46
L HEb B DNA B, 4ifb)s B Bt 5 pGCsi- U6/
Neo/GFP/shRNA /AN A T4 DNA #4508, B 16 C4:
JEE 12~14 ho ALY ACIERSZ S 4 DHS o, TR
M EHETEHER (Amp) HUER LB FA 1,37 C
fEIRAERT SR 10~12 ho ZJ5 , PRI T B e Y5 R T
5 mL 3 Amp HUrk AT LB R, 37 CRER IR . IR
PAWGE F i R R A 2B FR A F]EA T DNA I
FE43HIT, LAIESE H B9 DNA - Bepl s 7e B A pGCsi-
U6/Neo/GFP kIR . LA AG (4 AL SR 43Sl i 44
7 shKAT7-1,shKAT7-2,shKAT7 -3 1 shKAT7 -4,
pGCsi-U6/Neo/ GFP ZARLE A BAMXT R (Control) .
1.2.3 shKAT7 3% X & GMC

2K ELGMC, & 10%FBS 1) MEM 584255
FRWRE R . TR A K 258 % R, £ Neon™
4 i R e SR AT T A TR A 7 G (EL AR 2D 3R L
Neon™ FLEF AL BA ) o B FE 0L I ) 40 il B 37 °C..
5%CO, WFFE TH 15 3% 48 h, B9 B B MR S (0 ¢
Y646 H (green fluorescent protein, GFP) [ 2 K 15 It ,
I Western blot £ H 1985 H#R ik o
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1.2.4 S Jzfpid 3% E shKATT 89 FH80%

il i shKAT7 57 k7 5% L J5 48 h, I 4 GMC,
25 em*BEFE I GMC FRILA 120 L. 25 A 24 0t 4T
Zf# 4 °C .12 000 r/min BS.L> 10 min, WEER L&
IR 8 min, (85 I/ A PE IR AF . BRAER A
B 20 pg LFET 10% 1 SDS-PAGE JI¢, HLIK 2 h 5t
B2 0.45 pm FLARRY PVDF I F o FH 5%2F 138 H &
F1(BSA) ZE AT 1 h, AR T, 4 CHEIR
ML A7 TBST PR 3 1K, B:K 10 min, fTA
HRP ARiC ) — i, iR 125 45 min J5 , F-H TBST ¥
B3, ER 10 ming JHECL AOGHRIAIRY S, B A
IR R GG, UG EE R Image J B K
P, X N2 B-actin 52 & =404
1.2.5 Real-time PCR # MCP-1 mRNA 9 % 4&

SIS AR ANR : DMEM £H ; @sublytic C5h-9 4 ;
@ Control +sublytic C5b-9 41 ; @ shKAT7 + sublytic
C5b-9 2 . FikiFE G4 )5 48 h, H sublytic C5b-9 Hil3#4
GMC 6 h, 45 UK Bl GMC #9 4 RNA (B A& 45 38
TRIzol G G UL ) o W RSN GRS E A
RNA )& M4t , IH 500 ng RNA 1A, Wi
S 10 pL % eDNA (B {4 25 B8 UL HiSeript® 1 7 25 7
RT-PCR/qPCR R &b 45) . B fili NCBI, 1
& GenBank £ 95 J22 H 1) K B MCP-1 mRNA J¥ %]
(NC_005109.4) CDS X, #] ] Primer Premier {4 i
Bt 19, 9 i R o i E R R A F &
oo BIWFHAT « i 5'- CTGTCACGCTTCT-
GGG-3"; Tl 5'- GCCGACTCATTGGGAT-3' 5 7= )
K/NA 132 bp.,

Real-time PCR W G A& F 4 20 L, % cDNA 15
#2100 ng, AceQ® qPCR SYBR® Green Master Mix
10 pL, F FHL 14 0.4 WL, 1K B W E K 2 2
MAKZ . VTE ABI Prime 7300 b #E1T , )2 W 281
995 °C/5 min 95 °C/10 .60 °C/20 .72 °C/20 s, )77 3 4
A A0 MG, 7E 60 CHEA TS DRI . AR
AYEIMESL, B2 A, AC =N -
XFHEZH Cr) , H Graphpad Prism 5 472 58 w507
1.2.6 ELISA #@ MCP-1%& & % & 1k

SEIG Ay R HT o BORLFE Y 5 48 h, H sublytic
CSb-9 il GMC, 6 h J5 WCAE AR 13 o SR AW iA
e 0> ELISA ¥ 433 6 A GMC 55 3% L b MCP-1 43
WA, BAFEARB 3 A AL, L8 0 3R W ELISA
R BV A5 o S 5E B B2 FH AR A FE 450 nm
AR SR [RTEE LAR M i e B R i AR A L DA K
FEMCAYPALR, ZeflbnifE 4 R B R .

1.3 “%itFriE

FIA s LI SA B A 22 (x = 5) R, AR H
R R 7 2208, 3 — 25 P EL 3R Bonfferoni
o W SPSS 17.0 B 75245041, P < 0.05
REFAGIFE L

2 # R

2.1 shKAT7 &k sy 5 52

FIHE T 4 X KATT7 FERREFE S (R DB
shRNA Fiki . 47 DNA T 5 ESE, H 9 DNA R
Bt B IF ¥ 52 & A pGCsi- U6/Neo/GFP/shRNA %, {4
o, R shKAT7-1,shKAT7-2, shKAT7-3 Fll
shKAT7-4 ORI ST .

%1 shKAT7 1-489FH 7!
Table 1 shKAT7 1-4 interference sequences
shRNA JFH1(5'—3") (DA
shKAT7-1 GGAAAGCACGAGAGACATTTC KAT7-rat-640
shKAT7-2 GGAGAAGTTAAGGCTTCAAGG KAT7-rat-1011
shKAT7-3 GGAAGATGCTCATTGACTTCA KAT7-rat-1508
shKAT7-4 GCAAGGAGATCTCCATCAAAG KAT7-rat-1655

2.2 AR A E e B0 iH ik

4 shKAT7 4 /4~ 41 Bk L 5% 44 A K B GMC,
FHZE BB B2k GFP 4R 5 8 GMC B9 B
S, DI S g sieoR . S5 IR R BORLEE G GMC
48 h I}, GFP 3k 7 ik B WG AH , 7% YL 322 0 70%
(K1),

BEl1 shKAT7 A GMC 48 h B GFP HIRIXIE R (x
200)
Figure 1 Efficiency of shKAT?7 transfection was observed

by fluorescence of GFP at 48 h after transfection
(x200)

H4 4 A~ shKAT7 kLS H: B % BEBORL 5331 L
YL GMC, % 44 5 48 h, B JH sublytic C5b-9 #il i
GMC 3 h, Fifi J5 £ B 40 i 28 U E 1T Western blot, 45
&%, 5 Control+sublytic C5b-9 414 kb, shKAT7-
1 +sublytic C5b-9 F1 shKAT7-2+sublytic C5b-9 4,
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KAT7 8 H R B 54 L8 R, Hd DL shKAT7-2+

sublytic C5b-9 £ KAT7 &5 [ 3R ik B i o i 25 (&

2), $7R, sublytic C5b-9 Hll# GMC 41 i1 68 & 25 T =

KAT7 25 (H )35 , 111 H shKAT7-2 JFURL T ER KAT7

I A IR T 0 (241 80% ) , BBt 5 2 B shKAT7-2
JE LA IS SR .

9 sublytic C5b-9
o
Ng N >
Qv > ‘<\ ‘<\ ‘<\ ‘<\
G\&\ﬂ\ 0\(6 %?* \:@* \@* ‘%?*
KAT7 e e - -

B-actin M. S S—— — —

NRER
%.
X
® 1.0
B
&IH 0.5 -
[; ’l‘
-
2 0.0 :
&
N ?(S ’\

& ?»
& {@C Q \\{" \* \\{"

sublytic C5b-9

5 Control+sublytic C5h-9 1 sublytic C5h-9 41 L%, P < 0.01;
55 shKAT7 -3+sublytic C5b-9 Fl shKAT7-4+sublytic C5h-9 £ L%,
P <0.05,
B2 3 AREEAIshKAT? %A\ GMCEKATT EA%K

EKRERTL
Figure 2 Expression level of KAT7 protein in GMC trans-
fected with different shKAT7

2.3 ¥ B KAT7 # B 2 sublytic C5b-9 £ GMC
MCP-1 mRNA 3 & #) £ AL

ST shKATT 554 GMC X sublytic C5b-9 175
GMC 73 MCP-1 HJ52 00, AT TH: GMC 431 4 2H Ak 3
(SEER 5 H IR W IR 4T ) o AR ALY GMC 78]
sublytic C5b-9 Hil¥# 6 hI5F , 42 B0 LS RNA SR J5
real-time PCR % £ 41 40 it MCP-1 mRNA (£ &,
7t B i 8, 5 Control + sublytic C5b-9 4 M,
shKAT7+ sublytic C5b-9 41/ MCP-1 mRNA 7K °F-HH
BTREE3),
2.4 B KATT &
5 MCP-1 4 %%

AR L o 4 S 86 P GMC 15 772 0 L35 W,
ELISA BRI 4 2H MCP-1 2 & 10754k, 45 53600,
shKAT7 %% %t GMC J5 15 J sublytic C5b-9 #i] 3% , H
GMC FHH MCP-1 & &5 Control+sublytic C5b-9

B #F sublytic C5b-9 # F GMC %
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il
:E) AA AA
w61
?;—(;
Z,]
-
% i

2 4
5
Soll. : : :

> O
A3 NSNS A9
S S e
\s 0@“

3
5 MEM 4L, **P < 0.01; 5 Control+sublytic C5b-9 4L,
*P<0.01,
E3 Bk KAT7 & E Xt sublytic C5b-9 £ GMC MCP-1
mRNA I FEETL
Figure 3 Expression level of MCP-1 mRNA in GMC up-
on sublytic C5b-9 stimulation after KAT7 gene
knockdown

R TRE(E4) . 37, DB KAT7 L [H 5
P& sublytic C5b-9 H3# GMC i MCP-1 [ 45 A

é S
=
= 400 1
E]'_
2
i)
#2200 1 #H
o,
=
0 . , . .
» o
SRS K
%"()f-;d ()(\ (},‘30 %V’ ()‘30
\\
RN

B B

5 MEM 4047 H , **P < 0.01; 5 shCTR +sublytic C5b-9 47 H:,
*P <0.01,

B4 TEKAT7 EEI MCP-1E A RiXKFHFN
Figure 4 Expression level of MCP-1 protein in GMC up-
on sublytic C5b-9 stimulation after KAT7 gene
knockdown

303 i

B Thy-1 5 R 1B AU 05 A fMAA M
JEHSE sublytic C5b-9 Z &0 PE. FRATE AT
SEBGHEAH  sublytic C5b-9 JEAMATKIE 5 RN =4,
52 Thy- 1IN GMC $i 473 1) =223 s IR sublytic
CSb-9 TER AT AR , AN e i An st
{HRETS AN P 22 4555 m s, B A 4 A 45 Fp
YA Ak AnE T S A AR B e
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AHZH 33 2= 5T B &2 PR, Thy- IN &
B 2H ZURUA SN sublytic C5b-9 Hl3 GMC i, HiAtE 48
PR AL PR - 19 AR 4 32 2 T RS B 1 P300 1
PR T FRA TR S0 SCUESE, Thy-1N [ B 421
FUARSNF sublytic C5b-9 I3 GMC )5 , L 2 B3 15
fiff KAT7 Fa Ak -t B 5 3R, H KAT7 /4 L A
] LT MCP-1, R, MCP-1 ()4 i 22 J2 75 5% 5]
KAT7 W (EAR RS -

R T LR, AT S T KATT /T
PR, B TERIME TR KAT7 £ J5 X% sublytic
C5b-9 il GMC 534 B MCP-1 Y52 IR . AR SZI0 BT
SeE TR BUKATT JFERBEA B T 45T 4 AR 7
4B shRNA, i A pGCsi-U6/Neo/GFP/shRNA # 1A
SR B VA S N T = i S
shKAT7 4t GMC J5 48 h, & #11% shRNA fig B .91
SRRH N B LR KATT . 3 A1 556 32 B, shKAT7 AN
X BE 5335 Uk /b sublytic C5b-9 il GMC H MCP-1
mRNA B7KF-, 17 H & GEBH i FE IR GMC 43 MCP-1
P F 7K . 4278, KATT REFE 3 sublytic C5b-9 7
S MCP-1 Bk,

KAT7 & —~MYST ZIG 4L 1 LT RS 1
N 4 HBO1'™ , & & K41 & JADE2/3 ING4/5 F
EAF6"™ , A SCHRR A KATT 2 NS5 THLUAZ Fh
FEMEY R, N DNA B, Yo s i, Lk
ZHER 1 H3 (HA RIS e e s A2 A iFoe ki,
KAT7 7652300 0 500 ZLARE | B s e s AUt
TR S h RBLS RGBT AW AT
S B2 KN, AE Thy - IN KB B 421 (R PY) Al
sublytic C5b-9 Hilli#t GMC (441 ) , KATT ({43544 i 3%
ThEr, i B EE R CRIT TR KATT B A
AT A R P8 1 sublytic C5b-975 51 KAT7 235 TF
i, 1 ELRE/D MCP-1 R 717~ o $27 , KAT7 %
IS THE RS AT R0 MCP-1 194 i, ANid, KAT7 i
TR A HLEIZ R sublytic C5b-95- S/ MCP-1 7742,
BOATF LA it — B SR N LA TR B

HAF—FE M2, TEA SO IR AR X KATT 19 L1
AE AT ST . T KATT AT L) 2 Bk Ak 22 b 5
PR~ FRH 7 49 4 B, 2 17 90 4 0 S PR ) 658,
PR Y — M KATT 1] g 2l it Z B A
o LA Si DR B0 1 19 21 2 P R IR 3% FH sublytic
C5b-9 5 S/ MCP-1 B ZE B, 49K, i Rl il 75 75
B4 S LAIESE
(&% xHk]
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