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Regulation of CREB activity and morphology of myocardial cells by O-GlcNacylation

Shi Linsheng', Huang Jianfei', Lu Huihe', Chen Xiaoli',Zheng Koulong', Lin Gang', Yu Bin?,Zhou Yan®*
('Department of Cardiology,Nantong First People’s Hospital ,Nantong 226000;’fiangsu Key Laboratory of
Neuroregeneration ,*Department of Biochemistry ,Medical School ,Nantong University ,Nantong 226000, China)

[Abstract] Objective:To study whether increase of O-GleNAcylation in acute myocardial ischemia causes morphology change of
myocardial cells by promoting activity of transcriptional factor CREB. Methods : HEK-293T cells were overexpressed with enzymes
OGT and OGA,which regulate O-GlcNAcylation. Total O-GlcNAcylation levels and CREB phosphorylation were detected by Western-
blot. Primary cultured rat myocardial cells were treated with drugs DON and PUGNAc to regulate intracellular O-GlcNAcylation
levels. Cells morphology was observed by light microscope ,and O-GlcNAcylation levels and phosphorylation of CREB were detected
by Western-blot. Results;In HEK-293T cells and primary cultured rat myocardial cells,the CREB phosphorylation was positively
correlated to the O-GleNAcylation level. The elevation of O-GlcNAcylation in primary rat myocardial cells reduced the number of
cells,but increased sive of the cells. Conclusion:O-GlcNAcylation regulates the activity of CREB positively. The elevated O-
GleNAcylation in acute myocardial ischemia is likely to cause the increase of myocardial cell size and the decease of cell density by
promoting the activity of CREB, which may be one of the most important factors leading to myocardial remodeling.
[Key words] O-GlecNAcylation ; CREB; myocardial ischemia

[Acta Univ Med Nanjing,2013,33(12):1658-1663 ]
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U EM W& ANl Rt 7/ e L E L (SRS INTO NS E W)
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ABEFER B SR A 20 Z A AU 77 8 LA
R RERY SR FH O3 LE W2 N2 ) U 5 VR ki
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HEK-293T 4l il (ATCC A7), 3¢ ), pCl-neo/
HA-OGA .pCl-neo/Flag-OGT Hi A< 52 28 bt

PT OGT Btk T OGA HUAHMIHL a-Tubulin FLA
DMI1A (Sigma A F), & E) ;5T O-GleNAc HEFEALHTiA
RL2 (Pierce A, SE[E); BRI CREB FIE
CREB (Cell Signaling Technology, 32 [ ) ; 5T GAPDH
(Santa Cruz A v, 3 [H) , B EAY R IC T T
BLEl . FHi%R 1eG Uik (Jackson Immuno Research

Laboratories, 3¢ ), UDP-GlcNAc & H il 5] 6-
diazo-5-oxo-L-norleucine (DON) Fl1 OGA I il 7|
PUGNAc(Sigma A 1), 32 ) ; HBSS | JHREE I i 4
MLE A1 DMEM 1% ## 5 (Invitrogen 23 7 , 2 [# ) ; Fu-
Gene6 25 FBE H157) Cocktail (Roche 23 /), FEH ) ;
ECL 657 & 't1aGR & (Pierce 207, 36
12 Fi&*
12,1 fmfadssk

HEK-293T 235 F7E % 109%H5 4 L35 (14 % #L
DMEM #5535 552 d i 11k,

REUSAGO NI B 5 B A= 1 d #% SD R
12 5 75% Rk TR R R . FECIR AR T
SYTFR G158 S MR B2 IR, TEMa B 215 T RS2
MFT IR, PR} 5 59 UL I Cr AR, BT T 1Y)
HBSS WP, BYBRZGARAHZ, FHITMZA 1 mm® 1)/
e, 1 HBSS WL 3 W5, 1R O L 2L o
A 0.125% R A BHA TR, e ANHEE LT & 37°CHE
FIPEPEARBERE 10 min, 3725 1 R THAL BB, A
HEAMHAE 10 min, QIER | ERHLYGHE, 7
I WSO B U A R, N A 10% /) A LV
DMEM } 54 114K, 1 500 t/min B> 5 min, 7
I, BN 10% /N 17 DMEM 7520, HI
BRIV, [RS8 T PO O RS
OFTEAMEIT, I 2508 SR RO 28 IR UL
TEWRAT, 28200 HALARMAGEN L L 25 fR 4 21
B, 80O LA AT, G 0ok 22 I BE 7 B8 1 S i o
AT AEARML , BT 4k A A R U 1~2 h )
FEANGRE TLCUANMIE W 7E 4 b J5 A TFIa MG RE S 75
3TCHIF 5% CO, BIREFRARHLE 1.5 h, SoRAm,
JIMA Brdu {# HZH4EE A 0.1 mmol/L, LA—E 1.0 AL
YA B A TSRS, B 2~3 d R T d S,
FHZHE N 50 wmol/L () DON B{# 100 pmol /L f¥)
PUGNAc 435AbFRANM 24 h, {818 008 R ILEE4n
MRS ISR IR R IS, 24 An iy, EAT 2 BT S
NI S
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FEYLHT 1 d K HEK-293T L 0.25% 3685 11 B 31
b, A EPUAE R 8 2 IR 4 L OV, LA 70%
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51K 90%~95%,, i i FuGene 6 FRAEULIHIEF T
U B A8 h T BRI,
123 &GRSR T

R IR0 4N H 32 Laemmli buffer (125 mmol/L
Tris-HCI, pH6.8,4% SDS,20% glycerol,2% [3-mer-
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captoethanol F1 0.005% bromophenal blue) Z4f# ,
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13 %it# s
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FEeR I ¢ K3, P<0.05 HEF A G5 X,
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BF, 4P O-GleNAc BEIEAL/K - N F%, CREB %
FRAEACE TR (] 2) o B8R ey B i 45 SRk A T
IREEEH, A4 A wERR ik CREB F1LECREB fY4H
St HHTEEH22500T , OGT 4HHIOGA 2H 435145 %} Bt
HIHAT ¢ K5, OGT 45 XFEZHA P = 0.006,0GA 41
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Figure 1

Overexpressing of OGT and OGA in HEK-293T cells
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Ll GAPDH & W & #E 17 48 11 2% 4 B ,DON 41 il
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A R — . e CRIZB-pS133
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0.008, Y4 G it2e7m 3,
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|
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|

0.0

0GT J:ii'%iié'ﬂ YHHRZH  OGA 3 ik4H

A BT RPE RN AT CREB SR H7KCOF FIBERR L 7K F- ; B CREB B FRALARXS KP4 hr . SXTRRZIARLL, *"P < 0.01(n = 4),
K2 HEK-293T 4 hid ik OGT Fl OGA X CREB BERIL /K- #00
Figure 2 Phosphorylation levels of CREB when overexpressing OGT and OGA in HEK-293T cells
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7 d J& ,UDP-GleNAc A B i3 DON F1 OGA i)l
71 PUGNAc PR B A LAR M 24 b, 7EBIESE
22 AR TS LA Y TEAS , PUGNAC A0 FRZH
JLJS , 20 6 28 B B I T R, A AR K 1T DON

B
257

0-CleNAc/CAPDH
S
|

o
n

o
=]
|

DON 241
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MR ACE R E AT, SXTIRAALE, P < 0.05,"*P < 0.01(n = 4),
3 25%) DON Hl PUGNAc XTI FRAY L ILATNE O-GleNAc HEEEAL AT
Figure 3 Then regulation of O-GlcNAcylation level in primary cardiac cells with DON and PUGNAc
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PUGNAc 4 X RELH DON 41

4 25%) DON Al PUGNAc AbBHFSEFR GO LANNL 24 h J5 IR 2SR 224K (% 10)
Figure 4 The morphology of primary cardiac cells after the treatment of DON and PUGNAc for 24 h(x10)
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Figure 5 Phosphorylation levels of CREB in primary cardiac cells treated with DON and PUGNAc for 24 h
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