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1.4 3 RNA #2BU#0 3L B 3¢ ¢ & & ( RT-qPCR)
S
1.4.1 & RNA $2IHUHl cDNA & i

# TRIzol® Plus RNA Purification Kit ( Invitro-
gen v F)) BEWI 53R BUZH 21 5L RNA 50 6ok
JEE TR R I RS Al % R SR ] Super-
Script™ Il First-Strand Synthesis SuperMix for gRT-
PCR ( Invitrogen 7y 7] ) ¥ RNA [ ¥4 5% & W ¢cDNA
518,

1.4.2 RT-gPCR 43#7

% F Primer Premier 6.0 Fl1 Beacon designer 7.8
BAFi#EAT PCR 51 ¥ it o1 A= TAEY) T/
( i) et A BRA JI& 1, 51 R FI L3R 1,

*1 PCRIIMFINESH

Table 1 Sequences and parameters of primers for PCR
y)z} = 1 ot K R 1B ok JE BE
S 4 GenBank 3¢5 . 519575 PHKE LX@E
GenBank Primer sequences Product Annealing
Gene names . R
accession No. (5'—=3") length/bp  temperature/C
WE F. AGATGTCCA TTACT
on E.E NM_205128.1 : CGCAGATGTCCAGCGG ¢ 160 60
Occludin R:CAGAGCAGGATGACGATGAGGAA
MG/ NREH-1 F:CCACTGCCTACACCACCATCTC
XM_0152 1 ’ 1
Z0-1 015278975 R:CGTGTCACTGGGGTCCTTCAT 38 00
M5 /N -2 F:CCCAGTGGTTTCCCATTGTAGTC
Z0-2 XM_015280242.1 R:GAACACAGCCTTTGTCTCATCGT 7 00
H&EH-1 F.GCATGGAGGATGACCAGGTGA
Claudin-1 NM_001013611.2 R:GAGCCACTCTGTTGCCATACCAT 17 00
AE&HEH-2 F:CCTACATTGGTTCAAGCATCGTGA )
Claudin-2 NM_001277622.1 R:GATGTCGGGAGGCAGGTTGA 131 00
TP — 3 — Bl 1 It S F:CAGAACATCATCCCAGCGTCCA
e P e <Ll NM_204305.1 ’ 135 60

GAPDH

R:ACGGCAGGTCAGGTCAACAA
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PAH V1 -3 - 2 11 S ( GAPDH ) 5: A 4
Z 3L #E 4T PCR %2 , K A Power SYBR® Green
PCR Master Mix ( Applied Biosystems 723 ] ) #l
CFX384 % ® RT-qPCR 1Y ( 3% [# Bio-Rad) #f 17
RT-qPCR £l , PCR Sz VAR & HARLL AN T - JC i
7&K (SDW ) 8.0 pL,Power SYBR® Green Master
Mix 10.0 pL, E##514) (10 pmol/L) 0.5 pL,Re-
verse Primer (10 pmol/L) 0.5 pL,cDNA 1.0 pL,
SR £ A 95 C TSP 1 min; 40 AR (95 C
P15 5,60 TRk 25 s, UEEHON) . SR 2744
EIHRADN B R EEEARE N KRR, &
RS EEE 3 K,
1.5 #HESHit5H

K H SPSS 17.0 Geit Bk 47 B R 3R U5 25 4%
Br AU 27 224347, LA P<0.05 S 25 57 .3, P<

1.5
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W Claudin-1 &R ATk 276 5% 1 H IR AN 45
NHBRHZEF AR E (P>0.05),
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TR,

FRE(P<0.05),

D1: 1 day of age; D3 3 days of age; D7 7 days of age; D14 14 days of age; D28. 28 days of age. Value columns with

different small letters mean significant difference ( P<0.05). The same as below.
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Fig.1
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Developmental changes of Claudin-1 gene expression in different intestinal segments
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Fig.2 Developmental changes of Claudin-2 gene expression in different intestinal segments
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Fig.3 Developmental changes of Occludin genes in different intestinal segments
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Fig.4 Developmental changes of ZO-1 gene expression in different intestinal segments
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Fig.5 Developmental changes of ZO-2 gene expression in different intestinal segments
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Table 2 Two-way ANOVA for effects of age and intestinal segment on relative expression levels of

tight junction protein genes

H& &R E-1 &R E-2 EiER g | F&/NAEHE-1 FA/INAEE-2
Claudin-1 Claudin-2 Occludin Z0-1 Z0-2
WiH
Items
Ffi PiH FfE PfA FfE PfH F{H PME F1{H Pl
F-value P-value F-value P-value F-value P-value F-value P-value F-value P-value
Hi% Age 25.54 <0.01 36.57 <0.01 5.64 <0.01 4.83 <0.01 1.57 <0.01
s B
. 222.18 <0.01 2.82 <0.01 5.40 <0.01 18.93 <0.01 0.54 <0.01
Intestinal segment
H i x i Bt
AgexXintestinal 9.52 <0.01 0.78 <0.01 1.79 <0.01 1.54 <0.01 0.41 <0.01
segment

HUEYE W Claudin-1 )7 V838 I 8005 4% 5% 5%
[A-F—kB ( NF-xB ) 34 i fz 8 18 #3520 2 4
AR TS . Claudin-2 34 i T 40 g 5% i
B TERAEVE M (1IBD ) 4 RN 45 1 98 AH CHE K
JE(CAC) v ¥ 2 % f& |38, 5 Claudin-1 A

K12 AW LI, 1 H S Claudin-1 3 H 5 1
A& A 1l i RN T e A AR 2 A R B
T H A H T 1 I Claudin-2 5154 W
B it A X 2% 5k 3 B A, B OIS 0 1 T T
L FE 7 H ORIk B 5% 5, Claudin-1 5 Claudin-2
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Developmental Changes of Expression of Tight Junction Protein
Genes in Broiler Intestine
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Abstract; This experiment was conducted to investigate the developmental changes of expression of tight junc-
tion protein genes in different intestinal segments of broilers. The duodenal, jejunal, ileal, cecal and colonic
tissue segments and mucous membrane were collected from 6 out of 60 fresh-hatched Ross 308 broilers at 1, 3,
7, 14 and 28 days of age, respectively. The relative expression levels of tight junction protein genes including
Claudin-1, Claudin-2, Occludin, zonula occluden (ZO)-1 and ZO-2 genes in each intestinal segment were de-
tected by real-time fluorescent quantitative (RT-qPCR) technique. The results were as follows: 1) at 1 day of
age, the relative expression levels of Claudin-1 gene in the duodenum, jejunum, ileum and cecum were signifi-
cantly higher than that at other days of age ( P<0.05) whereas the relative expression level of Claudin-2 gene
in all intestinal segment was the lowest ( P<0.05). The relative expression level of Claudin-2 in the cecum and
colon was increased with age increasing and reached the highest level at 7 days of age. The relative expression
level of Claudin-2 gene decreased from duodenum to colon. 2) The relative expression level of Occludin gene
in the duodenum, jejunum, ileum and colon at 1 day of age was significantly lower than that at other days of
age (P<0.05), while it in the duodenum, jejunum and ileum was increased with age increasing, and reached
a peak at 14 days of age. 3) The relative expression level of ZO-1 gene in all intestinal segments at 1 day of
age was significantly lower than that at other days of age ( P<0.05). The relative expression level of ZO-2 gene
in the duodenum and jejunum was not significantly different with age increasing ( P>0.05) , while it in the ile-
um was increased with age increasing, reached a peak at 14 days of age and then decreased. 4) Both age and
intestinal segment had significant effects on the relative expression levels of tight junction protein genes ( P<
0.05) , and the interaction effects of age and intestinal segment on the relative expression levels of tight junc-
tion protein genes were also significant ( P<0.01). In conclusion, the relative expression level of Claudin-1
gene is the highest at 1 day of age, whereas Claudin-2, Occludin and ZO-1 genes are the opposite. The intesti-
nal permeability of broilers is the lowest at 1 day of age and then increase. The relative expression level of
Claudin-2 gene decreases gradually from duodenum to colon, and the permeability of anterior intestine ( duode-
num, jejunum and ileum) is higher than that of posterior intestine ( cecum and colon). The developmental pat-
terns of different tight junction proteins are different from each other, the interaction effects of age and intesti-
nal segment on the relative expression levels of tight junction protein genes are significant.[ Chinese Journal of
Animal Nutrition, 2020, 32(10) :4963-4971 |
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