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Involvement of Early Growth Responsive Gene Egr-1 in

Hyperglycemia Induced Beta-cells Apoptosis

Li Cong', Jiang Shan®, Shen Ning®, Gao Jimin'*, Li Chaojun®*
('School of Laboratory and Life Sciences, Wenzhou Medical College, Wenzhou 325035, China;
’Model Animal Research Center of Nanjing University, Nanjing 210093, China)

Abstract Diabetes is a chronic metabolic syndrome caused by the impaired function or reduced amount
of pancreas beta cells. Herein, we studied the detailed mechanism by which the early growth responsive gene-1
(Egr-1) was involved in the high glucose induced apoptosis of beta cells. Using NIT-1 cells as a cell model, we
measured the effect of consistent high glucose on the cell viability and apoptosis through MTT, DAPI, DNA Ladder
and flow cytometry by comparing the control group with the high glucose group. The Egr-1 expression level was
determined by Real-time PCR and Western blot. We also detected the cell viability and apoptosis after inhibiting
the Egr-1 function. We found that the high glucose treatment decreased the cell viability and increased the cell
apoptosis significantly (48 h, P<0.05; 72 h, P<0.01). Egr-1 was highly expressed (P<0.01). Inhibiting the Egr-1
function could improve the cell viability and reduce apoptosis (48 h, P<0.05). These results suggested that Egr-1
was involved in the high glucose induced beta cell apoptosis.
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HLIH 52 )W 35 [K]-1(early growth responsive gene-1,
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AR PR PR . AWFRRE, Egr-1n] Rgimit
YR L DR 22 7 1 2 b BTIRURE JK s 1) 908 BE K
A R, RS = AT SO R, Egr-1 5111
PRI R Fe Tk R v 110 5 4 e B B AR IR R AR AT R,
SR Egr-152& 15 2 15 31| | 5 B4 e 1) 94 177 T 38 AR
WS HRIES . BRI AR BE TR T, FRATTHUBIT S 4 8
PERES S 44T N Egr- 10 5 A1 o vh 35 7K A8
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1.1 ##
111 @i NIT-UBEEPANAR, A& P NEFEIEDR N

SUNOD/LAP) R BAT MU BE TR > (1) 7K AE A A0 HORRD,
R R R Rh I A2 15 . 5 10%16 24 135 1)
RPMI 164035 75 3 FLES 7%, 40 i %5 i 3k 31 70% 4
A7, MG R FREE DS 7R 12 hia, NIT-140 53 2k %)
I ZH(CTL, 11.1 mmol/L D-glucose). ¥ %L b 41
(HG, 33.3 mmol/L D-glucose), It 13 43213 7E37 °C.
5% COJEFRA T 1 77

1.12 £Z&X#5  D-glucosely T-Sigma-Aldrich 2y
H); DAPIFIPIJ H Invitrogen’y #]; Trizol. RT-PCR
R & 0 F TaKaRa 2y w5 SE I 2206 % S PCR kit
HBioneer ], %6 7€ #PCRIX A ABI-7300; —$t
(%& PLEgr-1)I HF Santa CruzZs &; — Hi(CE P H
PR DR R | B A B Marker il H
Fermentas/ 7] ; jH BECLAL 2% & 6 iR 7] &5 1 H Cell
Signaling Technology /2~ w; DnEgr-13#4 5 LA M 7 4%
G ER 1 (GFP) 1) I 55 9 A 5250 = AR AT

1.1.3  Egr-15]|#&%3t H 4 GenBank 1 Egr-13&
J#%1(Gene 1D:13653), 1 Primer Premier 5.0%¢1F—

XF5 14, 448 H 1 F B W Egr-1 ¢cDNA 341-547, A2 H
AR TAEY TREAR G 519F5h: Bl
Y. 5'-TCG GCT CCT TTC CTC ACT CA-3"; Fiif5l
M. 5-CTC ATA GGG TTG TTC GCT CGG-3'.

1.2 7%

1.2.1  MTT A ) 4 42 v 248 R NIT-148 e 7%
HRFA R RSG5 FE24, 48, 72 h
J&, BEFLIIA20 L MTT, 37 °CHE & 4 hJm WL I
100 uL DMSO, &% 78 77 % il 10 min, BRI K
570 nmAbMROG B DAE, H T AT 2 (P3G R =Ab B4
DAH/EEFRIN HA1LDE < 100%) -

122 DAPI#E €. 7 X 42 K vA ZADNA Ladder
AR A 4 M F B R OTNIT-148 2 R 89 % R
DAPIZ (% 45401 N0.5 mL{114% PEA, [ 10 min.
HIA0.5 mLIYDAPIZ A(5 pg/mL), AL FE10 min, &
I, WA I i 5 A I v =R AR
B RV 70% TV WORS [, =i E 30 min
Jii B0, NPT 500 pl, #EE, 37 °CEi K
WAk, 30 min)G AT A 40 MUAS I ; DNA Ladderik:
WA B B4 R, 4 °C 2 000 r/min 05 min, I
20 LRI AR O TR S A L DTUE, IMAN10 nLIFJRNA
B (500 U/mL), 37 °CHFH2 h, SR )5 IIA10 pLff)
KM (20 mg/mL), 50 °CHEE . AT B
JUEHH B 1 FEL UK O AR FH 0 I 1A% 28 496 0 W LK 2%

1.2.3 Real-time PCRA=Western blot4& M| 3 4 4 &
e R3S NIT-148 it Egr-14649 & ik Real-time PCR:
BBy 185570.5, 1, 2, 4, 8, 12, 24, 36 hia [
Trizold #ERNA . & & )5 AT ) 7 5%, K H TaKaRa
N SO SR A, 37 °C OV 15 min, 85 °C 5 s
1N, VAR ZR Ay 2xSYBR green 10 pL, Primers
1 uL, 50xROX 0.4 uL, cDNA 1 L, H,O%h £ 445420 pL.
SR W.1.1.3; Western blot: 2 8- 2H 41 43 591 35 55
0.25,0.5, 1,2, 4, 6, 8, 12, 24, 36 hJ7 I A 120 pL4H 2%

fRSEMR, UK A)3, 4 °C 12 000 r/minB.0015 min, &
P12 B IS uL 5xSDS_EAEZE i, 99 °C& i
5 min. FE 5 LL10%KSDS-PAGE Hi ik, 120 VIE 52 h,
HE 4t i GeMarkerD] ™ H (19 78 LA T . 5%/ T
Wik BT b, 4 °CIFE —Hid i, 37 °CHF & —dt, I
1.2.4 34 bam 4| Egr-IiE M ) ¥ 3 40 v 348 A1) ik
SNIT-140f87% AF R e #rm R B0 41
WAL AT oL . NS 243 FE () DnEgr-1
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AN Egr- 1 VE PESL RIS, ¥ 3728 1t B 4L O
APBS)AEH 1% 2 Ohn NGFP R 25), o 4 )5 #e
T A A 20 M 53 85 R — s P[], MTTi%. DNA
LadderyZ: AT =X 40 B AAS MIINTT-140 B vi% ) F1 98 12,
JrikFE L.
1.3 Fitoh

45 B HISPSS16.0% 11 Ak £, s DL 1) Hthr i
ZERTR, KRR 2207 22 o0 W idbAT B A5G, 4]
KT . P<0.05IA K 2 5 BA gt 24 s Lo

2 #R
2.1 HEMSERIEESNIT- 140055 14 T &
FEAN A () 8 MT TR I 45 5 S, 1 4 40 e
i 7748 hJa HGA 4 i PR T-CTLA, —#F A ¥
Pk 25 7:(P<0.05), 11172 hJ 3o 1 B A F R 5 o
B, “H AN E ZERP<0.01)(EI1A). &8 A K [f7
TR = FL Y] DIE/ES TR0 41 D) < 100%] 15 5
132040 WAL NG 2, RCILRF Lk B O B AR T
NIT-141 JE A7 35 % (B 1B).
2.2 HEMSERIEESNIT-140E:8 T hn
DAPIH )5, 5806 WA ™ R I £ 1) 40
%, AT CAFE B8 T 40 1 40 P AZ DR G o )5 36 446 1T vk
P BRI W A SO0 I LA I B B AR (]
2A, WSk IToR) . i 2 A B A o BT 4 (I
2B) K, WAL 9748 WG HGZH A s T T
CTLA, —#A W#MZ 5(P<0.05), 172 h5#H T

(A)
[ CTL
0.8 B LG *k
% |
—
0.6
Q" 0.44
0.2
0.0
24 48 72
Time(h)

8w S T B, AT A 2 R (P<0.01).
DNA Ladder% b W 7= (#12C), HG4H 75 4k 48 hfim
HBLSR 46, IF H72 hJg oR 04 o 2. 2.
FHLGELCTLA #1354 28 W0 W.DNAJy Bedb, JUd
IR I T AR e B N AIDNA ) 4545 . iR &S
FIHER, FrE M SR O SN T- 140 i T3 0
23 FEMHSRERBESNIT- 14 P Egr-1RiE
KE LA

Real-time PCRZ; 3 W /s (BI3A), A HLECTLA,
HGZH 40 o A5 8 T 14 0 i) [R) IR, Egr- 1 536 7K 1A 1]
8 ER. Ho, BAIAEL 2, 4 hig W] B.(P<0.01), 1Ml )5
WILES W12 hie W] 5 (P<0.01), H5Rk24 h&ik /K
HREE TR EIFRA BEEER . Al Western blot
g5 R WoR(KI3B), XA Egr- 155 AU, I
. MHGH Egr-17 5 2 40, b 5LH7E0.5 hfl
4 higg W1 58, Jo WIAE 12 hAI24 hiéhnd Wl &, AIPCR
SR A . ER g RN, Ber-12 5 2R Hr
SR RS A R T R
24 FHRMAGEgr-IiE 4 RILE T NIT-140ARY
EMEFET KT

B e PR Egr- 15 P JG MT T A I 45 51 5 0R,
50 FEATAH B, HGZH 41 i/t 48 hfs v tE W] i BTF, B
RAT/DVE R BRI B 22 R (E4A); 72 his
7% JEDNA Laddertd 4 WLW] . DNA F BeAb, FUE R
UL T DNAZS AT (E4B); [m] sk 3 2 40 i A K 1
L, HGZL 20 Mo 7648 h) I T2 B 5 R B, HL 5% i
YA LT 35 M 25 S (14C) o $ER3I Egr- 1 20k
A AR b 75 3 0 4 M 0 K

(B)
-0~ CTL
160 7 -8 HG
140
£ 120 4
£100 - ¢
£ 50+ *
Z 604
o
O 40 -
20 4
O T T L)
0 24 48 72

Time(h)

A MTTIER AN IS k5 B: 41 HA735 4 *P<0.05, **P<0.01, 5 CTLALLLAL.
A: MTT analysis for cell viability; B: cell viability; *P<0.05, **P<0.01 compared with CTL group.
Bl MTTEMR N FFEE S 08 R M NIT-128 B0 75 14 B 220
Fig.1 Effect of constant high glucose on NIT-1 cell viability by MTT analysis
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A: DAPIR (S0 I 125 B: i 24t AR 41 f 98 £2; C: DNA LadderVE Rl f i £2; *P<0.05, **P<0.01, HCTLAL L.
A: DAPI staining for cell apoptosis; B: flow cytometry for cell apoptosis; C: DNA Ladder for cell apoptosis; *P<0.05, **P<0.01 compared with CTL group.
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Fig.2 Effect of constant high glucose on NIT-1 cell apoptosis
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Time(h
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A: Real-time PCRA M Egr-I/EmRNAZK -1 (145818 ; B: Western blot# il Egr-17E 5 H /K- L9454k, *P<0.05, **P<0.01, 5CTL4L L .
A: Real-time PCR analysis for Egr-/ mRNA level; B: Western blot analysis for Egr-1 protein expression; *P<0.05, **P<0.01 compared with CTL group.

E3 HE S RERHENIT- 120 P Egr-1 i FRIET L

Fig.3 Relative mRNA level and protein expression of Egr-1 in NIT-1 cell with constant high glucose treatment

3 i B v R TS X, A B RILS 5 RRE R
TEIRLBE SR 10 R AL AR R R D, R a e PRI Do FRh (0 Z FIE R . Cai 5B 5
F e 5 B L o i 5 OS2 S0 B RE R (O SC R BR S, RO, SREBP-13ak 46 i ] LB 26 46 1 B4l

DAL AT 0 5 1 8 Jle 5 P AT ML P B2 73 L A0S 50

e R E AT I EER stress AT 408 T, 7= ML



920

[ pBS
[ GFp
0.8~ DnEgr-1
*
[ ]
) 1
0.64
T
Q041 =
0.21
0.0 T
CTL HG
©

200
L 160%

DnEgr-1 5‘2"3

A: MTTEAY M4 3 E; B: DNA LadderyZ= o il 44

(B)

[ pBs
[ Grp
B DnEger 1
g
*
209 | i
T
;\;\ 159
z
]
E 104
2 -
& e ond
<
5-
0 T T
CTL HG

MUPET; C: AN B AAS I 40 i 175 *P<0.05, 5 CTLAL L

A: MTT analysis for cell viability; B: DNA Ladder for cell apoptosis; C: flow cytometry for cell apoptosis; *P<0.05 compared with CTL group.
E4 ZFEEHH Egr-UE M AN HFE M S MR NIT-140A85% S FUE T #2010
Fig.4 Effect of cell viability and apoptosis treated by constant high glucose with inhibition of Egr-1
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AHIEFEAE HINIT-140 bk R AR 1 Egr- 12 5 b
75 3 B BAN MR T R R . NTT-140 M bk i M 5
LRI 7N BUNOD/L) e 11 B AR I 184 G SR 1), BEA LR+ T
NOD-I BREH BAR M ke v, H a3 22 1 e 5 A
MO TS, DR, BAT 138 FINTT-140 Bk A A it 5
XG5, AN B A RSN RS R I R) R A, LRI T BEAS
N T8 BN A 250 W 1) Uk S5 B AT, X I
THDRE AR ) 5, FRATT 37 SE 18 MTT% . DAPIAL A R
DNA LadderiZ A K it =X 40 g AV 56 43 7 40 i A= 40)
ST BRI T R S SR RO NI T- 148 i g A
T S5 FALAH L, HGZL M4 fa i 123484
FE N, JUHIELET2 h(P<0.01), HAESE Bis ~
AL P T4 . {H /2 DNA LadderSE 5o iR £¢
A H LA O T B R B R Ay, — AN R IR AT R
J& B FNIT-140 M0 8 12 &% A2 B DNA B 24 91 A5 2 DA
/MR Z [RIDNAWT 2L 7 2. A 55 —AN R A,
TR R R NI T- 140 i () R B e MR A T
MU, AR TR AFOR I, T RE L
A A Tl ) DT 200 R0 1 R R T VRN A 2R A 5
TR AR O R JR, A T Egr-12&
2 5 BIRRL I Aol 75 P M Ty i A v, i
il ¥ Real-time PCR Al Western blot{f 73T Al &5 [H 7K -
A T Egr- 1R IA 7K, 25 4L SR, HGA 41
Egr- 1756 s M KT X AE12 hm B W ig i, 1%
VLI RE2 5 T K mobE g5 S 00 e S B M o 1
P Fe e oG FIL R W LT, TRg A T
Fe B R R A FH, VR —Fh U s N R, TR
IRZ AR 7y 40 i PR AR — e 3 b Tk o
IS o [FINE, BAT A8 58 e M A i Egr- 10 P 5 38 ik
MTTi%:. DNA LadderyZ LA K it =X 40 g A4S 40 i
T DRI T ) 5 AR SE TR R b R S
BN A TR R b Bl S AT Egr-12 55, Mt i e risi
AR A, BTSSR R, Egr-I14 1 Bk
h B TR TR PR s 25 400 1A 4 FH 8 A 4 R, (R B4R L
AT T EE— P
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