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AT DL R S % % 4 85 1 occludin ik H AT
fEAHRGE . A B 7R o RSN, DL B A
FER8 23 i b i) TPEC-1 20 Jifg Sk 455 0, ) ) f 93 o¢
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1 8 H (BSA) | 44 T i (acrylamide ) | 3o i iR
¥ (APS) N, N, N', N -y H & 2 = Ji%
(TEMED) | = ¥& F Bk 28 5 /5 ( Tris base) | H &
M2 (Gly) |+ ¢ B & B2 #h ( SDS) | i %0 IH iR 4
( sodium deoxycholate ) ) H Sigma /A 7], F %5 & .
R ALt R E A, R R R L
H(ITS) 1§ § Sciencell 2% ], Bl % & 4 K H 7
(mEGF) . it i§ W% %3 ( skim milk powder) Il § BD
O], J Pt occludin C-term £ o8 [ Pr & W A In-
vitrogen 23 A , 56 FUR 7S OG R (FITC) Aric B9 £ 41
RAIEERE H G(1gG) 1y A T AZa A A, B T
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ficdl AB.C.D.E.F It 6 Fif 5 55 57 5L, |
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1.1.3 X540
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CO, %M T HE 5%
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Triton X-100 &t ¥ 10 min, & PBS ¥ % )5, A
100 mL/L BSA #1411 h,#RJ5 /M A 2 wg/mL )1
Hi occludin C-term £ W REHiiA, T 37 CTET
1 h, A PBS ¥ )54 1:100 Jin A FITC bric i9
Pt 1gG, 437 CHF 1 h PBS Pik ZEIEK ofdk
Je K S5 8 R O H i R, FE SO BB T W
FAYLRE i occludin 1) 1% BLIFHA IR
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7k (SDS-PAGE ) ¥ L ]

30% Acr-Bis fi#f £ : L 29 g PNIRBEREFI 1 g
FA SOOIt M , 75 100 mL XUZE K

1 mol/L Tris-HCI(pH 6.8) :12.1 g Tris base
% T 80 mL XUZEJK, Hik HCI /75 pH £ 6.8, &
257 100 mL,

1 mol/L Tris-HCI(pH 8.8) :12. 1 g Tris base
7T 80 mL Xz£ /K, vk HCL {445 pH 2 8.8, 3¢
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23% 100 mL,

10% SDS: 10 g Hi k2K SDS, il A 90 mL XX
ZK, NI E 68 T BRI, B A JLE ¥ HCL 815
VR pH 2 7.2, HRZE K E 4 E 100 mL,

10% APS: 0.1 g APS T 1 mL WZE/K .

TBST 25 ¥k ; Tris-base 2. 42 g,NaCl 8.77 g,
JFPpHE 7.2 ~7.4, €4 ZE 1 000 mL, Fifiil 2 mL
i —-20,

5% i Bg W Ky — TBST 2% #h i : 7€ 100 mL
TBST & A 5 g BAEWIH; o

3% BSA-TBST %% i : f£ 100 mL TBST %
MR A 3 g BSA,

THA ¥ BEE BT IR L 5 % Wk 4R AN 12% 4y
1.2.3.2 2R (42 vk i R 3%

W R SR 1 B 45 4L 4N i A PBS whisk 1k, in A
A (1) 400 0 F VK 1 24 10 ~ 20 min, K 20 fifg 1
T, EP EUEE , SR )G 4 100 ~200 W 75 I il i
M2 W, HK 3 s. F4 CTF 12000 x g 5.0
5 min, 57 & B W LAREER 3 . RAZME
VIR A o ) A R R R Al M R L,
—80 CIRAERFI

fii I BCA 2 1 J5i ik 5 0 2 3 5] 0 ) 41 i i
B ERE S AT B 5, UL RIPA W5 4% 21 40 i I 76 19 b
A VR SCHR TR B o I 5 G TR il 2% i i )i, 1
FEA AU 0.8 mg/mL,
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YRS KRB 5 min, FRERTAFLEMEA
A8 ng. AR, W 4R P 90 V1 2
20 min, T {8 B § 8 E oy A AL, 8 B R Ak
160 V, %) 50 min J5 V5 B 4 B 53 B, 0k HL vk
ANDEUT 2 Hefig, Hoh — S i S i g A,
PATC S 28 16 BB AR L I A7 AR C R KR/ 0 B 25
VR A8 T B P 00 A JINRE K, 78 358 IS 35 I 5 3
FENYIE— 1, LA7R B UK O 1) SRR D7 1) o R i
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SDS-PAGE J5¥4 H ¥ 8 [ #% 2 i FR 4T 4k R I
e, 2520 2300 mA fH L0, 45 wm fLAR RS BR 4T 4
R ML 1 h FESE G A LL S Qe fa,
FMER L R . ARG KGR LT 4 R 2R W
TEHH 3% BSA-TBST M 3 1148h =T
9% 2 hy S, H T occludin C-term £ 3¢
FEHifR (3% BSA-TBST 2w # B¢, 1:2 000) %

IR 10 min, & T 4 CyKAF K. B YRR
LYERE, = N E 30 min, P TBST Z i
& ( Tris-base 20 mmol/L, NaCl 150 mmol/L, pH
7.4, —20 0.05% ) i VERHBRET 4E R 5 1K, 45
K5 min, A HRP FRic B 471 1gG (5% i
RWIkY — TBST 2 vh i fi B8, 1:2 000) J&, % T
% 1 h, TBST ZZrPIFUE 5 ¥, B 5 min, I
A ECL 2 mL,ZE R W 3 ~5 min, & B 30 ~
60 s, 3 2 min, i J5 €. KA 5 45 % 0L
K1,

1:2000

E1 BHEA occludin Western Blot Fiif I & #
Fig.1 Western Blot pre-experimental bands of

target protein occludin

1.2.3.4 Western Blot [F i1

SDS-PAGE J5¥ H 1 8 111 % 2 1 IR 21 4k =
b RS RS &S ML . X5 A Stripping
Buffer 7F 37 C N P 30 min, 5 F /K YEIE 3 ¥k,
TBST ¢ pf i el 3 UK, BFIK 3 min, KA R4 4 R
R 58 4R TE 3% BSA-TBST 28 M, & i T 4%
310.5 h, B A S A BRPL B-actin L 5w 4T IA
(JH 5% JBiAE Wk — TBST 2% ohifi 75 B ,1:5 000)
B4, =ETME 2 h, TBST Z2 i v, 3t
PS5 K, BR 5 min, P HRP FRic (1) 1L = $T B
IgG (5% MR Wi — TBST 2% vh i 4 ¢, 1:10 000 )
ZFiR NEE 40 min, TBST 2% i PEE 5 K, BHIK
5 min, AIA ECL 2 mL, & RN 3 ~5 min, i F
BEYE 30 ~60 s, fB5% 2 min, B R FIH G 45 5
WL 2,
1.3 it

FE58 /N b Bz 240 ) %5 %5 3% 4% 85 1 occludin
YA 235 1 LIAEA 5 4T occludin C-term £ 37
FEDUARSS & 5 K BEH 5 R — A 5 R 4T B-actin
HmREPLRA S MK EEN L E R R, &4
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occludin A X} 2 15 & £ 4 K H SPSS 17. 0 4K {4 33

1177 22007, 22 5% .35 4 1 LSD ik AT 2 LR,

B4 B-actin B Ve FE HL A4

Mice anti-B-actin monoclonal antibody

LR LA IME £ AR UEZE T RN . P <0.05 g2
BFEHIBARE, P <0. 01 2y 22 545 8 35 4 Wb ofi

A B C D E F
HPt occludin C-term2 g [ HLAk
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2 BHZEB occludin Western Blot {16 &
Fig.2 Western Blot experimental bands of

target protein occludin
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Hy & 3 a] 1, Xf BEZH (A) TPEC-1 4 Ji 1% Jfd Jox
N AETE ] b 1 T AR B P 2 O e £ ( SRR i Sk 4R R
VODINITE: ! N[ BEE s el R ) b R N 5
KAERAL) o HEEFRE PN A Ala-Gln f5 & B,
IPEC-1 4t i 1] 3% 422 Ak 19 9 A5 5 W1 b 14 5, HL B
% Ala-Gln ¥ J¥ i 71 =5, IPEC-1 41 Jifd %6 JB% 5 i 05
BhT , JEL 5 P 2 D15 5 320 T K 553, A4 L 1) 328 22 A 1y e
MG BRI R . 240 A% 1 9 615 5 IF TR IR

Al LAz A
2.2 Ala-Gln X {F 35 /N B5 £ K2 40 B 18] 5% % i
£ Hoccludin Fix B 2200

1 AlHL 85 P i A Ala-Gln J5, /N
- e 4t 1R) 5K % 3% 4% 2R 11 occludin (1) AH X 3 3k
BIRnt B AR B T8 (P <0.01) . B Ala-Gln
W B 1R T 155, occludin [ AH X 35 56 it £ B SE 1 )i s
(A% ZEGS Ny 2. 00 mmol/L B3k F WA, 1)
WS T HABME (P <0.01), XK, Ala-
Gln 7] UL _F 8475 /N b Bz 240 i 1a) 52 %% % #  A
occludin [ Rk , HE 1M fi2 12 240 o 1] 55 2% i B 45 4 1)
I o

3 F¥N LR E R E EEER occludin I E L

Fig. 3 Immunofluorescence localization of tight junction protein occludin in small intestinal epithelial cells from piglets
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/NI o LA T s ) B 11— 1 T B A 1 2
At /N E R AN ) B SRR S R, —
ST, 336 ol 5% % A 2 T sk DA 24 L 55 ) R 45615 L
B 20 Mg A ANOG) 2 7 0 S ik R SIS 8 3 0 o o 8 3
i o ARAERRFRAE U0 IO N0 T, S B

T2 BN, AR N 5 R 5 A W) i 5 i R
[ B AL VA B 2R G, 5 1R ALK 48 5 o &
ZavH Y RE =L W, occludin 214 /Mg bR B %
FEREHY F LS 8 2 — , occludin — H E A K%
T, FLIEHE R AV ) JR 3 37 PR R R AR, o K40
T A AR BH, Bk F 5 R AR

&1 Ala-Gln X {F3 /07 £ R MR E R FEZEE A occludin RIE K7

Table 1 Effects of Ala-Gln on the expression of tight junction protein occludin in small intestinal epithelial cells from piglets

W H Ala-Gln ¢ J&# Ala-Gln concentration/ ( mmol/L) P
Item 0 0.25 0.50 1.00 2.00 4.00 P-value
occludin FHXT FE 15 & 0.52 0.68 0.67 0.73 0.86 0.73

Relative expression level of occludin +0.04%

+0. 03"

<0.01

+0.02%  £0.01%  £0.01* x0.02%

AT R B AR ARG TR ROR 225+ .3 (P <0.05) , A RS 58 88 22 7l 2 2 (P <0.01) A [R] 7#F 0 7+

FREFAEE(P>0.05),

In the same row, values with different small letter superscripts mean significant difference (P <0.05), and with different

capital letter superscripts mean significant difference ( P <0.01) , while with the same or no letter superscripts mean no significant

difference (P >0.05).

occludin J&— 7 #5 IR 35 1, )2 fe 7 I Y 4
Jil S g R E . occludin F A 2 40 i Ab
W, Ho— A4 S 38 % Bt e T R U8 1 AR, 2
BRI R ERE LM E 1 Z — . occludin £77£
Wb AR A 2 B 3, #ERR 1k occludin 2 1
PWIE, FEET T EHERTREN, A —/ N7
occludin Y525 21 g il 55 43 i , A ik A 2R 4 81 %
FERHAR B 40 M, 5 PH 20 B ) 2 e A R R
{1 occludin £ FFfE4 g b o HFFE R, Gln 5§
H Tk R L R A0 M % B 8 ) occlu-
din [ 2235 T FEAK A b R 1938 37 1 oA oy J H R
FE N 18 BEBE DI RE 1 — A T BB AL o /D 26 X K
53 5T 38 8 PR AN /D I i BT 1 ) g Y —
WEEAGRR o eI PR b, B WS AN A
( bacterial translocation) F%¢ R M, R K 22 % /)
J Rt K 43 1) 38 325 PR R ) 422 I i 240 TR By o7 1)
Ao HEARIE , Gln sCH ZJRAT B/ X 20 =
JWe 1% <12 ( DTPA) [ 375 %, AL AT BB AE T H AT
A/ i F I B B 1 S8 B OB E RS,
AT /> DTPA 55 B U1 240 fifa 18] 7y 55 %8 i 42 B i i
s L2 . Gl slH: K H iR A
AEH T Z AR R ), 2 2 4 o 3 0 R Al
LA AN RE 0 265 8 IR ALY, 6 4E 4 i A0 i
A K A M s B R T R

I, Gln Bl = 0] {1 7 18 36 B 22 40 , 9B A2
AN, Bt BETIRE T I, M #h 78 Gln 5 RE B 2 8 m K
B 280 T o K 2 2 R B R IR I R R B
TREE, b i 1 e 4t 07 8 1, L ok i e 8 =% 4
e ARAE P 351 38 M3, DT R &2 T 4E 4 G
5 R T BE' 1) Potsic 250 I & 1R BIFSE
KRG & B, Gln k= 0l 5 K U T Bz 40 i fe] 5
WSS IR . R B AR A 5 i g A
Jfl % Caco-2 4 g 155 rh ik — 20 R W, Gln il = 25
RAAIG 5% 14 2 55 1 occludin (A 263k &, 38 N %
b B 20 B I S A P 1T AR FE Gln B 65 BT X 2
Mg, e, A AFI ] Caco-2 4i it it 7 Bk 48/ 55 4R
B A5 05 By e il P 7, SR 5 B A TR VR
Gln WY RFFRILRE %, W58 T Gln X B 36 B A A 9 1
o Z5FESE, Gln 0] | % % 1% $2 8 1 occludin
IR AR I PR 12 2 Y T 5% 0 i, A 3 36 17
F TPEC-1 20 i g 57 AR S0 /N b Bz 40 B o e, 448 3+F
Ala-Gln X156 /N b Bz 20 i ] 55 %8 8 2 4 o6 K
F occludin ik (5 , 7EXHAT55 /Mg b Bz 20 i it
TP RBES NG KB, B Fe 5 R & Ala-Gln |
R UN RN R P Y =2 & ]
oY NI oy = i A 1 v 2 B AN 7
b K At i A A R A occludin B g Ay i AR I M
YEA R BERR AL occludin & FEAXAIK, Bl % KF R 56



3 3] AR AL 5 < N T — A7 AL A58 /N b B 20 M ) 5% 3 i BE F occludin T 37 55 3R 1K 1 R 699

Ala-Gln V& B30, 758 /W 1 Bz 40 B Jta 5 v i)
PAE S B W, & MY, 5 M
A2, 0 5 5 % 3 Bz Ak 19 2 6 5 5 I B Ala-Giln
VA JEE P 8 O 2 T 0 . e SR R W, Ala-Gln 1]
DA occludin A B2 1k 2 41 A [ 5 4 i 9 45 4
(IIE R . 7E occludin ) §E iy I 35 H , 22/ 55 S FR 1Y)
BRARER N EE, HEEZEAME C
(PKC) [#5% I, PKC J& — Z& i Jig 4K 41 1% 2 1 9%
ity , 308 5 Ak 22 Bl AR 1 A R A, R Y 40 M A AR
AR 22/ 95 S R W R AK 11 occludin 2
SETE Bm AL, TR AL 3% 2L 48 /0 1 occludin I
2203 A TE 40 R 1 JE I RE AN . T Ala-Gln X
occludin 21k 1) € #F 4 HI AT 5 I8 T H X PKC
PR EE . B — B4R IR T A7 /N
AL EE 1, /3B 7 b occludin [ AH X =3k i
ZERUESE B Ala-Gln ¥ B (1934 K, occludin 1) 4H
SXof & K 32 T 1, 3K 5 R T G 98 UE O E 7 i
55 v BT UL 2% 3] 1Y) 5 O 2 45 A ROk kB 8 A W)
Ho ML, Ala-Gln BT {2 HE 1755 /8 b He 40 i
JBE I occludin [ ER AL , A5 R HE 41 it 1) 5 2% 34
SERGITE B, 15T R A AT 4 /0N W 28 G ) 3 o i
588 /0N g 68 B ) B BB T 6 o

4 £ it

Ala-Gln 1] LL_E 984736 /0N b B2 240 i e 35 %
AR H occludin (735 , e R 240 i ] 55 % 14 12 45
HE ERY T B, P T8 SR A58 /D 0 T )5 B £ BE o
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Effects of Alanyl-Glutamine Dipeptide on Localization and Expression of
Tight Junction Protein Occludin in Small Intestinal
Epithelial Cells from Piglets

DENG Chenxi WANG Zirui YOU Jinming” QU Mingren YE Yaling XIN Xiangrong PAN Ke
( College of Animal Science and Technology, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract: This experiment was conducted to evaluate the effects of alanyl-glutamine dipeptide ( Ala-Gln) on
localization and expression of tight junction protein occludin in small intestinal epithelial cells from piglets using
IPEC-1 cells isolated from jejunal epithelium as the model. The IPEC-1 cells of the same generation were plan-
ted into 6-six-well cell culture plates and were incubated with DMEM high-glucose medium containing 0 ( con-
trol group), 0.25, 0.50, 1.00, 2. 00, 4. 00 mmol/L Ala-Gln, respectively. When the cell fusion had
reached more than 70% , the immunofluorescence localization and Western Blot of occludin were detected.
The results showed as follows: 1) the positive fluorescence staining clouds in cytoplasm of cells were observed
in the control group, but that was not obvious among the junction of cells. The fluorescence signals among the
junction of cells appeared to be strengthen gradually and the cell outline appeared clearer with the increase of
Ala-Gln concentration. Contrarily, the fluorescence signals in cytoplasm of cells were weakened gradually. 2)
Compared with the control group, the relative expression level of occludin in IPEC-1 cells in supplemental
groups was significantly increased (P <0.01) and a trend from increase to decrease was observed with the in-
crease of Ala-Gln concentration. The relative expression level of occludin in 2. 00 mmol/L group was signifi-
cantly higher than that in other supplemental groups ( P <0.01). Therefore, Ala-Gln can up-regulate the ex-
pression of tight junction protein occludin in small intestinal epithelial cells from piglets, and promote the for-
mation of intercellular tight junction structure, and then strengthen the barrier function of intestinal mucosa in
piglets. [ Chinese Journal of Animal Nutrition , 2014, 26 (3) :694-700 ]
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