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* Poly (adenosine diphosphate-ribose ) polymerase 1 leads

. to apoptosis through activating NF-kB signaling path-
* way in high glucose cultured retinal vascular endothe-
- lial cell

* LU Jian-Min,ZHANG Zhen-Zhen,ZHENG Yue,MA Xiang,

OIN Xiu-Hong
‘ [Key words] Poly(adenosine diphosphate-ribose ) polymeras-1;nuclear factor kap-
. pa B;retinal vascular endothelial cells; diabetic retinopathy
+ [Abstract] Objective To investigate the interaction of Poly ( adenosine diphos-
phate-ribose ) polymeras-1 ( PARP-1) and nuclear factor kappa B ( NF-«B)under high glu-
cose stimulation,and the location of PARP-1 and NF-kB in human retinal vascular endo-
thelial cells (RVEC). Methods RVEC and HEK293T cells were cultured and passaged
in vitro ,while RVEC cell model in high glucose was also built. PARP-EGFP and Flag-
NF-kB plasmids were constructed to transfect human RVEC after restriction endonucle-
. ase analysis. The effect of target gene expression of recombinant plasmid was examined

*

-

+ by Western blot method. The interaction of PARP-1 and NF-kB in high-glucose-cultured
+ human RVEC was examined by Western blot and co-immunoprecipitation method.
+ PARP-EGFP and Flag-NF-«B plasmids were co-transfected into human RVEC. The loca-
* tion of PARP-1 and NF-kB in high-glucose-cultured human RVEC was tested under con-
focal laser scanning microscope. Results RVEC were adhered to the dish after recov-
ery of 24 hours and the cells were fusiform and flat. The cells started to converge like
paving stone after 3 days, grew as monolayers, covered the bottom,and contact inhibi-
tion was seen. PARP-EGFP and Flag-NF-«B plasmids were constructed successfully and
expressed the target gene effectively. It was discovered that PARP-1 interacted with NF-
+ kB in RVEC by co-immunoprecipitation,and the amounts of NF-kB p50 in high glucose

000

+ was greater than those in normal cells. While the interaction could be enhanced by high-
+ level glucose stimulation. The results of confocal laser scanning microscope showed that
¢ PARP-1 and NF-«kB were localized in both the nucleus and perinuclear areas in normal
endothelial cells,but they were mainly localized in the nucleus after high-level glucose
¢ stimulation , more significantly for NF-kB. Conelusion PARP-1 and NF-«B are inter-
: acted proteins. PARP-1 may activate NF-«kB by entering the nucleus when the blood glu-
, cose increase,where it combines with NF-«B to lead the RVEC apoptosis related to dia-

; betic retinopathy.

*

Responsible author: QIN Xiu-Hong, ’

o [X@iR] 5 R_FBIRF AR S T-1 540 B T -«B; AR B 5 19 L 0 R 5 R AL )

. Jm R
B B B3 IR 3 M 4% 2 A-B-1 [ poly (adenosine diphosphate-tibose ) polymeras-1, PARP-1 ] F2 4% B F-kB ( nu-

clear factor-kB,NF-«kB) & & 48 AAL M Ji £ %8 A JK 48 B8 ( retinal vascular endothelial cells, RVEC) 4548 Z 4 A 2 &£ A RVEC
W F ik AR BAE AN, ik RINEFRA RVEC & HEK293T #m e, Stk 47K, Rl Bt M 2 & 45 A RVEC a2 R, M
PARP-EGFP % Flag-NF-kB i ¥ , B bn 5 2 J6 # e 3435 3 69 A RVEC, Western blot 34| & 20 i 45 35 B 69 A B 69 5 R, 54 5
JA Western blot 3% #e %, 5% 3£ 02 k460 & 48 A RVEC ¥ PARP-1 #= NF-«B 6948 Z4E A ., PARP-EGFP #= Flag-NF-kB Jfi 45 3k 4 %
A RVEC, #8423 24404 0 PARP-1 fo NF-kB £ Z 48 A RVEC P8R A LA EAER, R ARVEC A %524 h
WEBE a2 m- TR ,3 d AT ZMB A, 222K HHIE, T T IR AL . &I HE PARP-EG-
FP % Flag-NF-xB i 4, St A R A Ba9 A W, %BERRK 4R R 7 PARP-1 = NF-«B 2 40 Z4E A 69 % @ J, & 4L NF- KB
P50 69 &4 b A 2t B4R B3, S B 4 LT PARP-1 44 NF-kB 64 B2 EH A0 23 m, WAL LR B2
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WAL 2E R E = PARP fo NF-kB ¥ £ 5 TEFHA RVEC 9 mi iAotz A R 3%, 5 % 2] &R A H H M a5, PARP-1 fo NF-

kB EFEE F@mptAN, Lok NFkB 2 8%, &ig

PARP-1 f= NF-«B ;2 A8 Z 4 A 69 % &, fo 48 3 & 8F , PARP-1 7T

BEN fa JAZ W ST 45 - F) BF BEN 4 I AZ 89 NF-kB, & NF-kB 42 5@ %, 5|4 RVEC A, ¥ DR #9 & 4

15 DR 75 A0 ) i 75 ( diabetic retinopathy , DR) J2
BRI EZIFFRAEZ — W5 T R, e & n]
RIS MU R 53k DR s IS 1k A B8 IR
PRI A T 2 4 00 9 R 22 I A 35 L LA S
ML 078 a5 PR 38 o S =6 4 i 45 Ay ARG 3 Bl G
TN EERIE, O 2 5 ol o |k i 4 X 8 4% 440 i
BIURT A . 2R IR AR B SR A -1 [ poly
(adenosine diphosphate-ribose ) polymeras-1, PARP-1 ]
T RAHAE T Z AN P Y A 5 B R 2 4
BiE, WA 5 DR Bl AR VDA G . B T
kB (nuclear factor-kB, NF-«kB ) J&— Flt 22 [n] {4 4% 5% %
PE T R 2R M RIK, S5 TR
et S I AR i L A
iR R 2 5 A RS . BT W] PARP-1 A
NF-kB {55 }% 25 T DR L RE A A&, 514
T Hassa 457 R I, B 214 040D NF-«B
TGVE (BAE PARP-1 3 14 4 41 1 1) 400 v NF-kB 3%
IR R ARSI 50k AR R I A8 P B2 20 Y ( retinal
vascular endothelial cells, RVEC) 47 Eplidy 72, 314K
AMEZE PARP-EGFP J% Flag-NF-«B ks, 5% 4e mbi A
RVEC, ¥ FH A8 2 iive Mot 48 BB kR
PARP-1 F1 NF-«B i AH HAEHFE RO AL, by
it — 25 F5T DR Y & AR LIS B 0 BLe AR .

1 RS

1.1 FERXFE#ME A RVEC(ZE[E Sciencell 52
B ), HEK293T 4 i ( [R) 5 027 B2 2 e T 4l i 52 0
=, i) ,pFlag-CMV ( £ [H Sigma /A A ) , pEGFP-C1
€S Clontech 7 7)), Anti-PARP ¥t {& ( CABT-
30420MH) , Anti-NF-kB #{{4&( MAB3026 ) , Rhodamine
FOEARE P AP BT (35 [ Santa A7) ; la 4
I \L-DMEM 1375 (Hyclone A H]) , % R ( L
BRI FAEYWAHRAE) , BEIRES 5 Jeial ) & (b
BLRPHCA R, RNA 25077 & . D12000 DNA
marker RT-PCR 71| & (b 58 KARAEALBHEA FRA
A]) ,PIPA 2 ( 3¢ [E Sigma 24 H]) , PVDF FZEJEL
Bradford 5 [ %€ 517 & ( 3£ [H Pierce /A H)) ,ECL iR
A& (3£ Invitrogen 23] ) , DAB I 41205 & (db 52
KIREYARAF]) .
1.2 FHiE
1.2.1 A RVEC % HEK293T ZHffi 15 51 5%
B FEM N RVEC, & 05 5 5598 T & IR B4 4k
10% fa 4 M4 . 100 x 10° U - L™ HFHHE RN L-
DMEM #5353 ,2 ~3 d #eyg 1 k. A RVEC Jh
AR L, 4000 %% 5 35 3] 50% i i AT, BiEA
WL fE N RVEC #3557 38, PBS I8 1 Ik, ImA 4

mL [JREE (1, 2 min; Z8FTH AL S 4 B2l F 2 15
mL B0 1,500 1+ min T B0 S min, 3B MA
10 mL et L-DMEM (8 5 40 Mg, 3443 5 3 5 Ho i A
B 5 UM SRR, BRI A 10 mL F %
FRIE A RFH 5% CO, 37°C 1Y CO, K344
HARSERE SR 2 ~ 3 d iR 1 UK, B RS 4 %
YRS BER N R T 50% o EfEE SRR A\ RVEC %
ZBEME B A 30 mmol - L', HEK293T 4 Jiy i 4% 4%
51 RVEC,

1.2.2 PARP-EGFP X Flag-NF-«B R #g & .
FREFE W RNA $2 P00 S 52 HEK293T 41
Mgl RNA, 80 C A7, Wil A mi514, PARP-1
g ¥, 5 -AGATCTGCGGAGTCTTCGGATAAGCTC-
37 5 -GAATTCTTACCACAGGGAGGTCTTAAA3
NF-kB 5| #: 5 ’-AAGCTTGCAGAAGATGATCCA-
TATT-3’ ;5 -AGATCTCTAAATTTTGCCTTCTAGA-3’
(B TAED TEARAR) . N H RT-PCR 7]
ST RN, ¥ B B 5 K pFlag-CMV |
pEGFP-C1 [ 5 43 5 247 3% 42 i Ak Sl D) 45 72
I PR R 5 YL i 55 £ PARP-EGFP JiRi I Flag-
NF-kB Fiki %4 A RVEC, Western blot 3246 il 5 2H.
FokE H 938 R 5

1.2.3 Western blot X %% HiTiE /75N S HEA
RVEC th NF-kB 5 PARP-1 tHE{EH #EH A
RVEC 2 Jfl 5085 (1, Il 38 W JS - 80 C R 1+
P LB o AR BT S, I B FESE v #E 4T SDS
BERCHLIK , UK G PRI TG 1.5 h, $Ese e,
TBS Z IR 5 min, 285 A 30 ¢ - L' BSA &)
Wo —PLEWME 2 h J5, TBST % 3 K, Bk 10
min, “PLEIENFE 1 h 5, TBST % 3 &, &Ik 10
min, iz 547 ECL 8, R LI ER 3 K.
B g HTTE T 7 BR PR E A 40 i S B 11 55 proteinA-
Sepharose 5 1 h,4 C;IMA—HIEE 4 Cil ik, IE
W E A A A B 54T SDS BEHLIK o
1.2.4 FAHEBREFMBREMNE PARP-1 1 NF-
xkBZESHE AN RVEC RETH HPIEFHFMHA
RVEC, 73 i % B8 2 Ko & Wi 41 (45 45 0% Wk B2 oA
30 mmol - L"), M4 ffu gl & B i5 ] 70% ~80% K,
I % R 4% % Yy ik %) & #8471 PARP-EGFP J¢ Flag-
NF-xB JFORI Y. 40 g - L' 22 58 B [ 52 4, 1
FIME S 1 h, A Anti-NF-B $T4& (1 1 1000) §iF
B2 h, HINAZFAREH P (1 £ 5000) BEE 1
h, fefi DAPL Jut%, JRFE OISR A4 B T

WEE
2 #R

2.1 ARVECHEFZEHR HEIEMERMET
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W%E, N RVEC &5 )5 24 h WiEE AN S R FARIE 3 IEH X IZH B WKL, JiBH PARP 5 NF-«B JZAHH.

d Ze A7 AL G 52 0 0 R, B2 AR BT R
TS, AT L b i R 42
2.2 PARP-EGFP Flag-NF-«B R # 2B L E
PARP-EGFP | Flag-NF-xB Ji i #4 £ J5 it ) % 72 W,
& 1, PARP-EGFP [Fiki%s EcoRI K Bel 1T S,
BESHL UK AT WL /N2 3054 bp 1 Fr B, #54 PCR
W2kt KN Flag-NF-kB ik 28 Hind I &z Bgl 1T XUt
YIJG , B8 0 fa vk AT IR /N2 2916 bp 1 7 B, 7 &
PCR 7=#) 4641 K/

Figure 1  Electrophoresis map after PARP-EGFP and Flag-NF-kB
plasmid digestion ( DNA marker was DIL2000) PARP-EGFP
Flag-NF-«B JFkz i Y] J5 L kA6 00 l ( DNA- marker 24 D1.2000 )

2.3 PARP-GFP Rk 4R a7 GFP (125 i
L F PARP-EGFP Jii f7 % Y« A RVEC, i B& 4 f
PARP-EGFP J5uA % Yy 20 4 Jifd 7 5 6 8 Use T 3% th
IS g a9t , R L YL i D (&l 2) ; Flag-NF-
kB I TA GFP Fric, W LT GFP % 25 JikL by Xt
HESRFI5E Flag-NF-kB FURIE L2551

Figure 2 PARP-EGFP plasmid was transfected into human RVEC
PARP-EGFP Jitfif5 4« A\ RVEC

2.4 PARP-EGFP #i Flag-NF-«xB [RHiI g £ &
435K X BEAH %5 5 Rz, PARP-EGFP Fl1 Flag-NF-kB Ji
KrfE e N RVEC, Kl S 24 ok gk H SR I RCR
ZEBL I 7N . PARP-EGFP 1 Flag-NF-xB J5i $7 % 4L 24 H:
PARP-1 FI NF-kB Z&ik 5 A R G B 41 I 2548 in (&1
3) , UtEHE A BTk AE AR B B R RIR

2.5 GEHIEERNSHEA RVEC f NF-xB 5
PARP-1 HHE/EA H T W5 & BEIE LT PARP-1
S5 NF-«B BA A EAE, N 1gG g PExT R,
o REILTOTE 25 R IR« B 4L NF-xB pS0 [ 4541 b

VEFI 8 1, H i 35 19 A RVEC #5 PARP-1
4540 NF-xB B ZHm(E 4) ,

Figure 3 Expression of target gene of recombinant plasmid was de-
tected by Western blot. A; PARP-EGFP plasmid; B: Flag-NF-«kB
plasmid ~ Western blot ¥ 6 Il # 2 ik H 9 JE B 3R k. A
PARP-EGFP [fiki ; B: Flag-NF-«B Jfiki

Figure 4 Interaction of PARP-1 and NF-kB in high-glucose-cultured
human RVEC was examined by co-immunoprecipitation method 5

FEPCTEEALI =% AN RVEC ' NF-kB 5 PARP-1 AHH /EH

2.6 FRAEREARBMENERLER PARP-EG-
FP f Flag-NF-«B Jii ki 3L %% Y A RVEC, IE % 4
PARP-1 FIl NF-«B p50 # [ 75 4 Jf A% 1 40 f 5 240
Pk A ST WL A TR IR IR X I, b
2 PARP-1 Fll NF-«B p50 H5 [ HAFIA T 404X, fil
B a AT WL 0 3 S m) 3k DXChE, 6 T An A,
UL B PARP-1 1 NF-kB pS0 &3k A% JE % A
FIEAN(ES) .

3 g

DR JZHR PR BRI ST IR P05 A, 2 H Al 2
BB MR Z — PR R A2, B AT A6 7K
S4B e R PR 45 R Y O, R DR DR 14 R R
H 258 =, DR B 0 T3t B St 39, 24 99 4% B
A G I RURE DR R A A TS 0 o HE o L ol
TEEAC LB AL LR WP I 2 0B R 18T
PEE E W C BN 2 MR RN TR R GA
N JF RS S SEMBIA NS5 T DR R A,
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Figure 5 Location changes of PARP and NF-kB p50 in high-glucose-cultured human RVEC were tested under confocal laser scanning microscope af-
ter co-transfection of EGFP-PARP and Flag-NF-kB p50 plasmid 0G5 A2 4345 BB A EGFP-PARP J% Flag-NF-kB p50 H:4% Y A [6] 241 g

J& PARP J2 NF-kB p50 7E A\ RVEC 3507 B A28 1L

f14E5 PARP-1 1 NF-kB & 58 %45, PARP-1 & —
RAFAET 2 B A0 Ml v (%) 25 1 o B R IS 1B 1 it
25 DNA W06 52" . NF-«B &% 5k 77 75 T 4
Mg b A p50/p65 S = RN IE A —Fh 2 1) PR A
ESJHTNT, 5 NF-«B 80618 A 455 w2k
TEPERAS TR A G 58 o3 AL AT T 07 T B
RS, H PN E S T DR R EE R
WFSE KB, 7E STZ 55 12 J8] K B 90 A 2271 240
MLZ NAZZ IIMZE BRI 1) PN Bz 200 e e S
40 1 240 % P 29 PARP-1 975 #6351 . Zheng
25107 S 3o DR R BB TR (1 4 P S DA S A b v
FE % A 10 D0 15 P 2 24 e R R TR I A Y B 9 i B
BHPR G ] DL B 30E PARP A I5 4, 375 S5 00 IR S &
AR A G A8 . PARP-1 36 A i i HoAh @42 515k
ALY T, QiR Bel -2 Bel -x1 B R AL FNJH 2155 7
D R e A 4 A, Bl an i o= 3R
FATZ AT IR W, 7205 R /IS BRI 0 S K o i i
FEH9 N RVEC H PARP-1 I caspase-3 [{) A& H i
Sghn, HEM =G DL T PARP SRIRfEHE T caspase 1Y
ik T B  JS  T L
RS A AR

AN A SR IS NF-kB 2 G E0R
PRI B3 TR 200 e o T ) B I ERE B B R
S R T R 40 B PS4 AT I B TS Y NF-kB, [ I
AN H = B S S A NF-kB 0 2 S 208 e i &
JHA T B N, PR R B, R T,
JAZRE N NF-wB 80 , A 8 T2 Bax & A3t 3%
ik, HH NF-wB 1 50 7] DL ] Bax 2 1 A2 3%
ik, M Ye NF-xB p65 3.3 [F] #F A] LU Bax & A= i:f
Feik MR AN T DR, B W DR e e

FRE IR, IR 2 T Y% NF-B 5 FE 4k T, B
POX 5 L 3 TR AR, TR ARl I, 3 — 2 00E NE-
kB, BB PEIEER . Ho 28 WF 57 & B W vl 38005
NF-kB 755 A ek e ai i = 3 HARSMIF 5T
KB, 5K B AR L, iR S YRS =
B[] PARP-1 55 NF-«B pSO W #f 45457, i i3 1
PARP-1 J&i it 15 NF-kB 4545 1 51 40 i F T 19
R, FRATT ST = 4 5% 77 1 N RVEC, #4 & PARP-
EGFP } Flag-NF-«B JFURE, 43 918 e v B 15 55 1 A
RVEC, Ji JH S 2T HE A I PARP-1 15 NF-xB £
HIEAER, RBLE BT PARP-1 454 9 NF-xB (1 &
B T 1E W 6F R, U5 W A B s I
PARP-1 1 NF-«kB 24 H./E F 2 (4 i, PARP-1 &
W5 NF-kB 2562k & NF-kB {545, 52 RVEC
T, [FIEE, 3 145 PARP-EGFP I Flag-NF-xB JFk:
YL B FR 00N RVEC, B OGS 58 42 9 iUE 1Y
F7 Kl PARP-1 il NF-kB 7E PN 12 40 i A 32 35 58 37
FAERT =, 45 9 % B PARP-1 Il NF-«B ¥k T
1EH N RVEC 20 Mo A% FA% J8 X8, 24 52 5 i e i
HIEBESLI S , PARP-1 Fl NF-<B 723k of o1 T4
Moz N, Jo LA NF-«B ¢ 35, 150 B 0 A ) 30 F
PARP-1 E AR , I 556 57 2 40 i % N B NF-«B
FEZE 4 T O e %, 5 R A B T, B B R i 4
s, A S T DR BR

25 FRTR, TATUE B T B & ), PARP-1 5
HEAANBIRE N ) NF-kB 256 30015 NF-«B, J3 3 #0
HHEES, SEMME T, 25 T DR LA SR
J& , T DR & HLE BOA 7 R it 1 i sz
1 BLS AL IR AR 3 o
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