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[Abstract] Objective To explore whether neurotrophin receptor-interacting MAGE homolog (NRAGE) is
involved in the intestinal ischemia-reperfusion (I/R) and its effect on the apoptosis of intestinal epithelial cells and
the expression of occludin protein. Methods  The level of NRAGE protein after the rat small intestine I/R was
detected by immunohistochemical (IHC) in wivo. The level of NRAGE protein and mRNA in IEC-6 cells after
hypoxia and reoxygenation were tested by Western blot and RT-PCR respectively in vitro. The TEC-6 cells were
divided into four groups, including NRAGE overexpression by lentivirus infection (Lv-NRAGE group) , interference
(sh-NRAGE group) , lentivirus control (Lv-control group), and normal control group without lentivirus infection
(NC group). The apoptosis of IEC-6 cells after infection was analyzed by flow cytometry. The level of the tight
junction protein occludin was detected by Western blot. Results The expression of NRAGE were highly increased
in intestinal mucosa epithelial cells after I/R (P<C0.01). The proteins and mRNA levels of NRAGE were increased
after 6 h of hypoxia in IEC-6 cells in vitro. Compared with the Lv-control group, the early apoptosis rate was raised
(P<C0.01) and the level of occludin was reduced (P<C0. 01) in Lv-NRAGE group; while the early apoptosis rate
was reduced (P <C0. 01) and the level of occludin was raised in sh-NRAGE group (P < 0.001). Conclusion
NRAGE may be involved in intestinal I/R and promote the apoptosis and decrease occludin expression of intestinal
epithelial cells.
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AR T R G HEAE T . KRR MAGE i R
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1.1.2 £ %K% DMEM ¥k 335 64 i
(Gibco A #]) , i 85 F Bff (Invitrogen /A &) , BCA &
Ik RE ARG I R & (3B KD, 4L 8 R R IR
NRAGE i3 % 1518 9% #% (Lv-NRAGE) . NRAGE F
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i Trizol 42 HCAH M H i 50 RNA L 205053 60 B
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Bl g RNA ¥4 ] PrimerScript RT {57 & 3% %
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HHOFF W # . B35 . QPCR SYBR Premix
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WA 95 C AR 30 s; 8K )5 95 °C 5 s A,
60 C 34 s A, 40 NMEF ;5 )5 95 C 15 5,60 C
1 min,95 C 15 s s fmih . W=H B-actin, H
272 A mRNA R GA WA X AR A
Mtk NRAGE 3|#1F 5l
Table Gene sequences of NRAGE

Gene Sequence of primer (5'-3") Product

length
NRAGE  Forward: TCCGCTCCTACCATGAGACT 82 bp
Reverse; GTCCAGTCACGAGGGTCTCT
B-actin Forward: ACGGTCAGGTCATCACTATCG 476 bp
Reverse: GGCATAGAGGTCTTTACGGATG
1.2.7 AX@EpEn @A 2.5 g/L JHEE

T AL 20 i PBS YE U A0 A 2 U, i B P g i Rk . B
£ 100 pL 4R NA 5 L Annexin V /FITC
FI10 L PR SR O 3 40 M AR A7 20 47 - L3R

HAMPRMEAT-RE TR,
L3 HHEFE

SRR L, o s KR . 2 B L ECR T
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2 R
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G AL Y (0 45 S B 7R . Sham 4 NRAGE &
HEZRE T LR 4004 5, /R 4
NRAGE 25 7 M b B 40 R B S 240 i o v 1 2 3k 1
Z, WK 1., I/RAKXKRNE 4 NRAGE & 4
F1K(9.60£2.19) % Sham #H (1. 204+0. 45) F1 5
(t=—8.400,P=0.001),1/R £H % 5% 2H {43 =6,

g

: -"“?f:.'

é_-
T
: ;?:i‘-:'

E 1 NRAGE ZEH#EM LRAMPERIL. Elivision X400
Fig 1  The level of NRAGE protein expression in the intestinal
epithelial cells was detected by THC. Elivision X 400

A: Sham group; B: I/R group

2.2 HERESEEI IEC-6 4l NRAGE mRNA &
EARZENRIN

RT-PCR #4557~ » NRAGE mRNA it 4
6 h 41 AH L F X R TH 5 (P<<0. 01 45 T 2 A5 B
K. 2R B S5 % 2 X (P<0.05), Western blot
K25 28 s  NRAGE H H7E TEC-6 4l % 6 h
JoRIBBA AR £ (P<0.01) ., E% 1 h J5EEK
Bsa 6 h 4 F i (P<<0.05) ., WA 2,
2.3 ML EBRKSZEX NRAGE & B # mRNA
RIEBIF T

Western blot # i 4% 5 & 7~ , Lv-control 20 5
NC A L4 NRAGE HEH R K Z R LG wE X
(P>0.05); #4 tt F Lv-control 41, Lv-NRAGE 2{
NRAGE & F #5715 (P<<0. 001) , sh-NRAGE 41
NRAGE & [ % ik B K (P<<0.01) , RT-PCR#; I
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2 IEC-6 ifufiksE 6 h iR E 6 h [FE & 1 h, Western blot(A) 1
RT-PCR(B) # il NRAGE & B & mRNA HJ & iA

Fig 2 IEC-6 cells were placed in hypoxia (1% 0O,) for 6 h and then
reoxygenation (20% 0,) for 1 h. The levels of NRAGE protein
expression (A) and mRNA expression (B) were detected by
Western blot and RT-PCR respectively

* % P<C0. 01, vs. control group; # P<C0.05, vs. hypoxia
group

45 W 8, Lv-control 4 5 NC 4 b 3, NRAGE
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e T 40 18 75 48 h. 7 20 4 i 1K T &
B, Lv-control 41 F I 1-%6(0. 044 5£0.002 D 5
NC 4 F B T3 (0. 044 140,001 0) Hu&r, 2% 5+ T6
Gl L (P>0.05), /1 kb F Lv-control 4. Lv-
NRAGE 28 4 ffd 59198 1= %2 (0. 067 2+£0. 007 2) F
B (P <C0.01), sh-NRAGE #H 41 jts 5 1 ¥ 1 %
(0.030 0 4 0. 006 9) FFEAR (P <C0. 01), W
NRAGE fig34 hn TEC-6 40 g i L -2
2.5 NRAGE X' Z &% #E 8 occludin % B8

Western blot £l 45 5 & 7w , J&k e 41 240 Jifg 15 5%
48 h J5 , Mt F Lv-control 4 occludin 5 H By ik,
Lv-NRAGE 2 41 i occludin & A £k (P <<
0.01),sh-NRAGE #f occludin @A FE L T & (P<<
0.001), VL& 4,

NC Lv-control Lv-NRAGE sh-NRAGE

* 3k K

g
=)

protein level

elative NRAGE

eR

NC Lv-control Lv-NRAGE sh-NRAGE

*EE

mRNA level
= th

Relative NRAGE
=
i

(=]

NC Lv-control Lv-NRAGE sh-NRAGE

B 3 1EC-6 4 i Bt 18 5% 548 h/g NRAGE & H (A) 1 mRNA(B)
Fig 3 Expressions of NRAGE protein (A) and mRNA (B) 48 h post-
infection

* % P<0.01, % % % P<C0.001, vs. Lv-control group

NC Lv-control Lv-NRAGE sh-NRAGE
i _— v e
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GAPDH

2.0t
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=) n

=
W

Relative occludin

NC Lv-control Lv-NRAGE sh-NRAGE

4 B BI%KE 48 h [ occludin EH RIE
Fig 4 Expression of occludin protein 48 h post-infection

%* % P<C0.01, % % x P<C0.001, vs. Lv-control group
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PRSI S g v FRATTAS B AL 25 L 45T TEC-6 4
JiL 5k SR AL B RS NRAGE i 2 ik B0t B T R
Ji NRAGE M RIX TR, 2R A5 E L (P<
0.05), 340 NRAGE 25 T Jl5 I/R #4534 2. A
AT BB o 52 e b R 4 B % 4% 7E . IKEDA
EUIRRGE Z AN T R B /R 40 5 W F R
A A T EERL L, MRV NRAGE & 85 5% i i
b B A0 B A T AS W G G 1 e R R G B R AR
IEC-6 40 Jid #% b 3 77 NRAGE i &3k & T4k,
Western blot & RT-PCR L& iFE B YL i 2 J5 » i o 4H
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NRAGE 3 #3541 TEC-6 41 Jfg .01 5 T % 84, T
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MATLUK 207 §F 5% % B 7E 293HEK 41 ifg #1 P19
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BMP2/4 A 3@ ) #76 NF-«B {5 5 i #% 5 09 K E
K+ TNFa f 1L-6 B3k LA LRI B % EHE N
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